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CHAPTER 1 

INTRODUCTION 

"It is therefore with considerable irony that we note that a society founded and 

nurtured by intellectuals, a society which has benefited so greatly from a spectacular 

development and utilization of knowledge, also is a society in which a spirit of anti- 

intellectualism has periodically slowed economic and social development (Bishop 1977, 

34)" A technological evolution from the early 1900's crossbreeding techniques to 

present-day gene splicing has altered the abilities, traits, and characteristics of farm 

production across the world. As science has more impact on the food supply, more 

debates are being heard. Misunderstandings, lack of product knowledge, and increased 

concerns may influence the speed and acceptance of foods from genetically modified 

organisms (GMOs). 

Problem Statement 

Genetically modified foods have endured obstacles on their way to production 

and usage. Since the evolution of genetic modification or alteration of organisms from 

crossbreeding techniques in the 1 9007s, debates have escalated immensely concerning the 

development and characteristics of genetically modified foods (McHughen 2000). The 

evolution from crossbreeding to genetic alteration has created concern and trepidation as 

products containing genetically modified ingredients have become more prevalent. The 

production process is termed genetic engineering, genetic modification, genetic 

alteration, or recombinant DNA technology. Genetic modification, a subsection of 

biotechnology, is the alteration of the basic genetic material with "the introduction by 



man of a piece of genetic material into a plant or animal in a way that is not possible 

using breeding or natural recombination (Custers 2001, p. 7)." In the 1980s, genetic 

transferring abilities came about, paving the way for the first genetically engineered 

plants in 1983 (McHughen 2000). In 1994, Calgene produced genetically modified 

tomatoes called FlavrSavr (Burkhart et al. 2001). In 1995-96, the introduction and 

approval of Monsanto's Roundup Ready soybeans led to the 1997 commercialization of 

the product and the production of more genetically modified products (Monsanto 

Company 2001). Since 1997, over fifty genetically modified food sources have been 

permitted for commercialization and marketing (Burkhart et al. 200 1). 

Biotechnology expenditures have increased. In the USA, research and 

development costs to produce biotechnology products were around $10.7 billion in 2000 

(Biotechnology Industry Statistics 2002). In 2000, the revenue fiom the entire 

biotechnology industry was $22.3 billion while the money invested in the industry was 

$353.5 billion (Biotechnology Industry Statistics 2002). A Monsanto representative 

estimates global research and development expenditures to be around $1 million per day 

for GMOs products (Rafferty 200 1). Van Brunt indicates, "$12 billion was raised in the 

first three quarters of 2000 in equity investments" (Van Brunt 2002)." Van Brunt also 

states "public companies raised an additional $73 1 million in the first quarter of 2001 

(Van Brunt 2002)." In Australia, $900 million was raised for funding, 6000 people were 

employed, 35 public core companies were created, 155 private core companies were 

created, with $6.5 billion in combined market capitalization (Ernst & Young Australia 

200 1). Canada estimates "1 997 research and development expenditures to total about 

$600 million (White 2000, p. 3)." This is an expensive endeavor especially considering 



that consumers are expressing some reluctance to purchase GMOs products and are 

currently debating the hture marketing abilities and limitations of GMOs products. 

"Abdul Jalil, director of Saskatchewan Agriculture's research branch expressed the 

situation the best (Morrison 200 1, p. I)." He said, "If there are no markets, there's no 

point for us to put money into some of these programs. We have to use it where the 

producers want it (Morrison 2001, p. I)." 

About ten years ago, GMOs began showing up quietly on the shelves of grocery 

stores and in farmers' fields. As more products and items emerged containing ingredients 

from GMOs, debates involving the production methods, safety, and need for new 

methods have formed across the world. Since laboratories and scientists are creating a 

new product, consumers are concerned about how the changes will affect them. Society 

does not have final answers as to what alterations will occur in nature, how the 

transformations will affect them or the products, or the safety of product changes (Custers 

2001). 

The questions posed by consumers and governments are increasing as opinions 

about the products are mounting and laws concerning the production and marketing are 

being passed. Europe and India are requiring "mandatory and comprehensive labeling 

of all products of biotechnology (McHughen 2000, p. 202)." "Canada, the USA, 

Australia, New Zealand, and some South American countries request labeling only on 

products carrying new health or safety concerns and if the product is substantially 

equivalent to the traditional counterpart, no labeling is needed (McHughen 2000, p. 

202)." Substantial equivalence is determined as being similar and posing comparable 

risks to previous products based on the previous product's safe status (McHughen 2000). 



Previous product safety is being used to indicate the new product's safety. Countries, 

spurred by activists debating each facet of the issue, are taking stands as to how the new 

product can be marketed and sold. Greenpeace, ban-GMOs, and similar groups desire to 

ban GMOs while many pro-GMO groups are fighting for expanded acceptance. 

Research is used to determine the viewpoints and desires of countries, consumers, and 

governments towards GMOs. Past research for consumers has mainly focused on the 

consumers' attitudes, responses, and knowledge of genetically modified organisms. 

Senauer focused on the perceptions of consumers towards genetically modified products 

and the level of the technology knowledge (Senauer 2001). As information is surfacing 

relating to genetically modified organisms and products, researchers are searching for 

answers as to why individuals are reacting in these manners. 

Research Significance 

Information concerning individuals' reactions and responses to GMOs is limited. 

Limited information is found concerning consumers' attitudes towards GMOs. 

Consumer preferences for the product, concerns about the manufacture of the products, 

and the knowledge levels of the majority of the population have been the topic of most 

research (Senauer 2001). Companies, governments, and scientists are faced with 

locating information about genetically modified foods and attempting to understand what 

motivates people's concern towards these products. The underlying factors influencing 

consumers' reactions to GMOs are not understood. 



Objective 

The objective is to determine which consumers traits and characteristics are 

related to positive or negative reactions to food products made from GMOs. A secondary 

objective is to determine the best way to model consumer reactions to genetically 

modified organisms. 



CHAPTER 2 

ECONOMICS, MARKETS, AND MODELS 

Consumer demand determines the ultimate success or failure of products in the 

market. Demand is determined from the interaction of preferences represented by utility 

functions and the budget constraint faced by consumers. It is hypothesized that 

consumer personality traits affect preferences, which in turn influence consumer behavior 

in the marketplace. When the relationship between personality traits and preferences is 

better understood, market demand can be better evaluated. 

This thesis hypothesizes that the personality of a consumer and the traits 

underlying personality distinguish each consumer's preferences for products and services. 

If the traits are known and the personality is established from traits, the consumer's 

preferences and behavior based on these preferences can be better understood. 

Economics and Markets 

In producing a good for sale, the producer needs to understand consumer 

decisions and preferences. The theory of consumer behavior is the "description of how 

consumers allocate incomes among different goods and services to maximize their well 

being (Pindyck et al. 2001, p. 62)." There are three basic axioms that form the 

underlying foundation of utility. The three axioms are comparability, transitivity, and 

continuity. Comparability allows the ranking of two competing items or bundles of 

items, which we will call A and B, in three different ways. The three ways are "A is 

preferred over B, B is preferred over A, and A and B are equally preferred (Nicholson 



1998, p. 69)." Transitivity is the ranking of three items, say A, B, and C. If an individual 

ranks A over B and also ranks B over C, then transitivity assumption says A is preferred 

over C (Phlips 1974). "The consumer's preferences are consistent: he never contradicts 

himself (Phlips 1974, p. 5)." The last assumption is continuity. Continuity states if A is 

preferred over B and another item is similar to A, then the similar item is also preferred 

over B (Phlips 1974). The three axioms characterize rational behavior. "Although a 

number of sets of such axioms have been proposed, all have similarities in that they begin 

with the concept of "preference": When an individual reports that "A is preferred to B," it 

is taken to mean that all things considered, he or she feels better off under situation A 

than under situation B (Nicholson 1998, p. 69)." The three axioms of utility provide 

the basis for the existence of preference ordering and utility functions. 

One important facet of consumer behavior is "consumers spend everything they 

earn on goods and services, including savings (Nicholson 1998, p. 73)." The other piece 

of consumer behavior is the consumer "prefers more to less (Phlips 1974, p. 8)." The 

monotonicity axiom forces the utility function to be "a strictly increasing function of the 

quantities consumed (Phlips 1974, p. 8)." Consumers' prefer more, but their purchasing 

ability is limited by their individual budget constraint (Nicholson 1998). The individual 

budget constraint is the amount of monetary income capable of being spent on goods and 

services (Nicholson 1998). The monetary constraint forces consumers to allocate money 

based on the characteristics of the specific items deemed necessary to maximize utility or 

satisfaction. Economists use the utility as the basis of demand to comprehend consumer 

behavior in the marketplace. "Individual's preferences are assumed to be represented by 

a utility function of the form U (X1 , X2 , . . ., Xn ), where X1 , X2 , . . . , X, are the 



quantities of each of n goods that might be consumed in a period (Nicholson 1998, p. 

73)." 

The budget constraint determines the combinations that can be purchased with a 

n 

given income. The budget constraint is I = piqi, where n is the number of items, p is 
r = l  

the price of the individual items, q is the quantity purchased of the items, and I is the 

income available to be spent on the market basket of goods. The intersection of the 

budget constraint and the utility function provides the maximization of utility subject to 

the incomelbudget constraint. The Lagrangean function demonstrated by 

L = U - h ( I  - p,q, - p2q, - . . . - pnq,)  is the utility function minus the Lagrangean 

multiplier times the budget constraint set equal to zero. The first order conditions for 

utility maximization are found by taking the first derivative of the Lagrangean function in 

terms of ql, q2,. . .,q,, and h. That is: 

(I)E=au- hp, = 0 
841 89, 



Given a specific form of the utility function, demand functions for ql, q2,. . ., qn can be 

derived. The demand function for ql . . . .qn is a function of prices and income presented 

by gi(p1, p2, .. - - - 9  pn, 1)- 

Standard demand theory suggests that goods enter the utility functions directly. 

Lancaster suggested that characteristics enter the utility function and goods are a means 

of acquiring the desired characteristics. According to Lancaster, "individuals differ in 

their reactions to different characteristics (1971, p.7)." "It is the characteristics in which 

consumers are interested (Lancaster 1971, p. 7)." "The CGCM-the consumer goods 

characteristics model-looks upon a product as a collection of characteristics (Ladd et al. 

1976, p. 504)." Utility is the satisfaction gleamed from a product or a group of products 

or the characteristics of the products. Given that consumers spend their entire income on 

products, each individual consumer selects groups of goods and services that best 

maximize their individual utility. Ladd using Lancaster's framework assumed that "the 

total amount of utility a consumer enjoys from his purchases of products depends upon 

the total amounts of product characteristics purchased (Ladd 1976, p. 504)" Ladd 

defined "xoj as the total amount of the jth product characteristic provided to the consumer 

by consumption of all products and x~ as the quantity of the jth characteristic provided by 

one unit of product i (Ladd 1976, p. 504)." The quantity of the ith product consumed is qi 

(Ladd 1976). There are n products and m general product characteristics and n unique 

characteristics only available from product i (Ladd 1976). Following Lancaster, Ladd 

expressed total consumption of each characteristic as a function of quantities of products 

consumed and the consumption input-output coefficients: 

(5) xOj = f,(q,,q ,,...., q , , , ~ ~ , x , ~  ,.... x,) for aN j =1,2 ,....., m and 



Xont+i = f,,, (qi , ) for i= 1,2,. . . .n. (Ladd 1976, p. 505)." 

"The consumer's utility h c t i o n  is expressed as 

(6) U = ~ ( ~ 0 1 ,  x02 ,--..XO, 9 xon,+l,.----., ~ o , + n  ) (Ladd 1976, p. 505)." 

Each x0j is a function of the qi7s and the xij's. Therefore, substituting equation five into 

six, you find: 

(7) u = ~ ( 9 1  3 92 ,.-.-., qn , ,..--.-, XI, Y x2, Y-...., X, ,.---..Xm+n ) (Ladd 1976). 

Consumers are able to influence the qi's, but are unable to adjust the xij's (Ladd 1976). 

The budget constraint is expressed as a function of the quantities, prices, and income. 

The values of the qi that are selected by the consumer to maximize the Lagrangian 

The combination of products that provides the combination of total product 

characteristics that maximizes utility are selected by the consumer (Ladd 1976). Ladd's 

review of Lancaster where choices of products are based on their different characteristics 

is particularly interesting because we are interested in demand for products made from 

genetically modified organisms. 

In comparison of preference using the axioms, "commodity bundles are ordered in 

the same way as words are in a dictionary (Phlips 1974, p. 7)." When the ordering of 

goods occurs, preferences predict where, when, and if a good or its characteristics ranks 

in the utility function. A consumer can opt for choosing from a set of goods that do not 

have a particular characteristic. The preference for a commodity bundle void of a certain 

characteristic is referred to as lexicographical exclusion. A particular consumer may 



desire to exclude a food from her bundles because it is made from genetically modified 

organisms. The individual's personality determines her reaction and desire or lack of 

desire to exclude the product from the bundle. 

Demand found by maximizing consumer utility subject to a budget constraint aids 

in explaining how consumers will behave in the marketplace. However, preferences are 

assumed to be given and limited work on understanding differences in preferences for 

GMOs and their relationship to personality traits is available. Neoclassical demand 

theory or the Ladd and Lancaster characteristics approach cannot be applied for goods 

that are excluded from the choice set if they possess a particular characteristic. For some 

consumers, we hypothesize that particular characteristics (e.g., absence of genetically 

modified organisms) are deemed prerequisites for inclusion in the set of goods from 

which some consumers chose. Other consumers may evaluate the inclusion of genetically 

modified organisms in foods like other food characteristics. 

Consumer preferences and the underlying factors leading to the preferences in the 

subject of this study. Preferences explain how consumers chose among products and 

what characteristics are important. Preferences are hypothesized to be related to the 

personality type of the consumer. Consumers react differently when choosing among 

products and display the foundation of their individual personalities and traits that will 

determine their reaction to products in the hture. The characteristics of the product or 

group of products relate to the preferences of consumers. 



Preferences, Personality, and Traits 

Personality is "the complex of characteristics that distinguishes an individual or a 

nation or group, especially the totality of an individual's behavioral and emotional 

characteristics (Merriarn-Webster 1996)." Mowen (1993) suggests that an individual's 

personality is based on consistency of performance, the ability to distinguish an 

individual from other individuals, situational interaction unique to an individual, and lack 

of ability to accurately forecast a behavior on one specific event from a single 

determinate of personality. Personality research has focused on traits. Traits are defined 

as "any characteristic on which a person may differ from another in a relatively 

permanent and consistent form (Mowen 1993)." The goal of this research is to 

determine the personality and traits that affect rankings of food products from genetically 

modified organisms. 

Personality Foundation Models 

Personality models assist in comprehending consumers' behavior in the market 

place. The basic models indicate the nature of human personality and allow researchers 

to dissect personality into basic traits. 

Aspects of Allport's and Stagner's 1937 lexical models are the foundation of 

many models that followed. Allport used the English language as the groundwork for 

his theory and research (Craik et al. 1993). A total of 18,000 words made the final cut to 

compose the four categories of "personal traits, temporary states, social and character 

judgments, and physical characteristics (Craik et al. 1993)." Allport later joined with 



Odbert to create and reaffirm Allport's original findings. This led to the acceptance of 

the three differentiable categories predicting the personality descriptors. 

Norman enlarged upon Allport and Odbert's model to include three additional 

categories thus narrowing the categorical differences among the descriptors (Craik et at. 

1993). The seven categories for Norman are "stable 'biophysical' traits, temporary 

states, activities, social roles, social effects, evaluative terms, anatomical and physical 

traits, and ambiguous and obscure terms no longer used for consideration (Craik et al. 

1993,2 17)." These seven categories were deemed as the lexical personality trait 

descriptors. Ahgleitner, Ostendoft, and John, using the German language, produced 

thirteen categories and cemented Allport and Odbert's findings (Craik et al. 1993). 

Cattell further reduced and worked on Allport and Odbert's model to find only 4,500 

words of relevance linking to 35 variable traits and twelve personality factors (Craik et al. 

1993). While the amount of language necessary to adequately describe personalities 

were being debated and discussed, the findings of the two central traits emerged onto the 

scene. The traits were extraversion and neuroticism. Costa and McCrae added 

openness to the structure generating the NEO (neuroticism-extraversion-openness) model 

of personality traits (Craik et at. 1993). A modification to this model included the 

addition of agreeableness and conscientiousness. While the debate over the naming of 

the terms and the number of the terms continues, the five personality trait descriptors, 

which are neuroticism, extraversion, openness, agreeableness, and conscientiousness, are 

generally accepted as the starting point for further research. 



Big Five 

The "Big Five" was an offshoot of Allport and Odbert's model. Norman's later 

findings helped to produce the "Big Five" personality concept and traits. Those works 

produced the traits of "extraversion, agreeableness, conscientiousness, emotional stability 

(reversed as neuroticism), and culture (later termed openness) (Williams et al. 1998)" 

Numerous studies, often through factor analysis, repeatedly found and confirmed the five 

trait factors and their relevance and reliability to the overall personality model. The 

factor analysis method using the correlations to determine the variables of interest, while 

finding a consistent number of traits, had different labeling techniques (Block 1995, 189). 

Nevertheless the "convergence between the lexical and questionnaire approaches led to a 

dramatic change in the acceptance of the five factors in the field (Craik et a1.1993)." 

The naming of the traits was seen as a formality based on the personality of the 

researchers and the personal determination of the proper expression of the trait. The 

"Big Five" eventually led to the five-factor model. 

Five-Factor Model 

"The empirically derived taxonomy of the Big Five personality trait descriptors is 

dissimilar from the Five Factor model of personality traits (Craik et al. 1993)." The Five 

Factor model is a hierarchical-based model indicating that the level of attained 

information diminishes as the model levels increase (Craik et al. 1993). The model has 

been challenged, tested, and accepted as the fundamental model of trait factors by many 

individuals and researchers. 



As each researcher probed, tested, and evaluated human subjects, sometimes with 

the aid of questionnaire tactics, to produce the foundation and elemental traits, the 

accepted model is definite on the five factors implication. The five factors are in some 

defining way similar to extraversion, agreeableness, conscientiousness, stability, and 

openness to change (Mowen 2000). Mowen expanded upon this foundation to build the 

3M model of personality and motivation (2000). The expansion, while assisting in the 

cementation of the terminology, facilitates further research into the consideration and 

possible proof of supplementary explanatory human personality traits. 

The 3M Model 

The 3M model of consumer behavior is a Meta-theoretical model of motivation 

and personality, which was formed by Mowen (2000). Mowen credits new technology 

and the increased use of alternative measures in the formulation of the new model (2000). 

The 3M model incorporates the four sciences of "control theory, trait theory, hierarchical 

personality models, and evolutionary psychology (Mowen 2000, p. 274)." The four 

sciences influence and determine the structure of the research, while most other research 

has been based on a limited scientific view. The 3M model includes the basic foundation 

model, but extends the trait theory further to include compound, situational, and surface 

traits. The hierarchical model's structure is best explained by the following figure 

adopted from Mowen (2000, p. 33). 



Trait Hierarchy 

Elemental Traits 

\c. 
Compound Traits 

\L 
Situational Traits 

Cognitive Appraisal d Task Program 

JI 
Surface Traits 

Outcomes 

Environment Resources 

Figure 1 The 3M Model of Motivation and Personality adapted from Mowen (2000, p. 33) 

The hierarchical model begins with the most abstract elemental traits, combines to form 

the compound traits, increases to the situational traits, and stops at the highest level and 

most easily examined surface traits (Mowen 2000). The elemental traits combine with 

the environment to produce the compound traits (Mowen 2000). The compound traits 

combined with a specific situation produce the situational traits (Mowen 2000). The 

situational traits along with the lower two traits form the surface traits (Mowen 2000). 

Preferences for goods or characteristics of goods are surface traits. The traits act as 

"reference points for the comparator, represent enduring dispositions, and are inextricably 

intertwined with needs, values and goals (Mowen 2000, p. 37)." The comparator C 

"compares outcomes with the referent values/goals resulting from the traits of the person. 

It is the locus of feelings and emotions. Emotions result from the comparison of desired 

outcomes to actual outcomes. When the difference between the reference point and 

actual state becomes sufficiently large, and interrupt occurs, which activates the cognitive 



The 3M Model's Relevance 

Most personality trait models stop at the elemental trait explanation and 

exploration. The 3M model assists in the naming and determination of the traits relevant 

at each level. Traits at each level are described below. The elemental traits are 

"openness to experience, conscientiousness, extraversion, agreeability, neuroticism 

(emotional stability), material needs, arousal needs, and physical/body needs (Mowen 

2000, p. 29)." Examples of compound traits are task orientation, learning needs, 

competitiveness, activity needs, play needs, and self-efficacy (Mowen 2000). The 

situational traits assisting in the explanation of some surface traits are health motivation, 

impulsiveness, value consciousness, sports interest, and frugality (Mowen 2000). The 

viewable surface traits examined by Mowen are healthy diet lifestyle, compulsive 

consumption, bargaining proneness, sports participation, and modest living (Mowen 

2000). The understanding of the separate traits and their interaction is used to assist in 

the understanding of preference for food products containing GMO's. 

Mowen uses both a fully mediated model and a partially mediated model to 

explain the interaction among the traits. In a fully mediated model, the higher level traits 

contain all the information of the more abstract traits. For example, compound traits are 

composed of the significant elemental traits and carry the information of the elemental 

traits to the situational trait. In a partially mediated model, traits at all levels aid in the 

explanation of the surface trait. Elemental, compound, and situational traits, regardless 

of hierarchical level interact to form the surface trait. 



By understanding the traits and the way the traits interact to form the surface 

traits, researchers can determine, by viewing the surface traits, the reactions of consumers 

to a product or service. Knowledge of the traits and their interaction to form a reaction 

allows researchers the ability to form expectations of reactions in the future. Thus the 

traits make up the viewable personality, and personality aids in understanding preferences 

for goods or characteristics of goods. A strength of Mowen's approach is his willingness 

to operationalize and empirically relate the theoretical concepts to data that can be 

acquired fiom questionnaires. 



CHAPTER 3 

EMPIRICAL ANALYSIS 

The interaction among the traits is first demonstrated through the estimation of a 

fully mediated model. Using a fully mediated model, the traits are linked together using 

linear regression. The compound traits are linearly regressed on the separate elemental 

traits to determine which elemental traits explain the individual compound traits. Once 

the relationship between the elemental traits and the compound traits are discovered, the 

individual situational traits are hypothesized to be linearly related to their compound 

traits. The surface trait of interest in this study is the consumer's attitude towards 

genetically modified foods. This trait is hypothesized to be linearly related to the 

situational traits in the fully mediated model. Following the fully mediated model, a 

partially mediated model for consumer attitude toward genetically modified foods is 

estimated. 

Data and Calculation of Traits 

Dr. John Mowen provided archived data used in this study. According to 

Mowen, 

"Respondents were obtained from a consumer panel run by Market Facts, Inc. 
The four-page survey was sent to 600 members of the panel. They were selected 
by the administrator of the panel so as to match the population characteristics of 
the United States on age, household income, education, race, gender, and 
geographic location. Completed surveys were received fiom 354 respondents- a 
59 percent response rate. The demographic characteristics of the sample are: 48 
percent male, 68.4 percent married, and 83.3 percent Caucasian. Thirty-five 
percent have attended college, and 16.4 percent graduated fiom college. The age 
of the respondents is evenly distributed between 25 and 64 years old. Eighty- 
eight percent of the respondents are in this age range (Mowen, p. 12)." 



Editing resulted in the loss of four observations, and minor changes in 21 

observations leaving 350 complete observations to use in calculations and regressions. 

Twenty-eight constructs are in the questionnaire (Appendix). The indicators of 

the eight elemental traits, eight compound traits, and twelve situational traits were 

included. As shown in the questionnaire respondents were asked how frequently they 

' . . .felt or acted this way'. 

Responses for the elemental and compound traits are measured on nine-point 

rating scales bounded by 'never' and 'always' and located in question one of the 

questionnaire. The situational and surface traits were measured on a seven-point Likert 

scales and are in question two of the questionnaire. Three items assess the seers ability, 

which is a situational trait explaining the belief in predictors (e.g., 'There are people who 

can predict the future'). Three items assess sports participation (e.g., 'Participating as a 

player in sports is fun for me'). Astrology is assessed through six questions (e.g., 

'Astrology can predict the future'). Bioengineered product interest is assessed through 

the use of four questions (e.g., 'The genetic engineering of foods is a serious threat'). 

The eight elemental traits are measured using a nine-point scale. Introversion is 

"the tendency to reveal feelings of bashfulness and shyness (Mowen 2000, p. 29)." It is 

measured by four responses (e.g., 'Feel more bashhl than others'). Conscientiousness 

is "the need to be organized, orderly, and efficient in carrying out tasks (Mowen 2000, p. 

29)." Four responses measure conscientiousness (e-g., 'Precise'). Openness to 

experience is "the need to find novel solutions, express original ideas, and use the 

imagination in performing tasks (Mowen 2000, p. 29)." Four responses measure the 



openness to experience trait (e.g., 'Frequently feel highly creative). Agreeability is "the 

need to express kindness and sympathy to others (Mowen 2000, p. 29)." Four responses 

measure the agreeability trait (e.g., 'Ttender hearted with others). Neuroticism or 

emotional instability is "the tendency to emotionality as expressed by moodiness and by 

being temperamental (Mowen 2000, p. 29). Four responses measure the neuroticism 

trait (e.g., 'Moody more than others'). Material needs is expressed as "the need to 

collect and posses material goods (Mowen 2000, p. 29)." Four responses measure the 

material needs trait (e.g., 'Enjoy buying expensive things'). Arousal needs is "the desire 

for stimulation and excitement (Mowen 2000, p. 29)." Arousal needs is measured by 

four responses (e.g., 'Drawn to experiences with an element of danger7). Physicalhody 

needs is "the need to maintain and enhance the body (Mowen 2000, p. 29)." Four 

responses measure the physicalhody needs trait (e.g., 'Focus on my body and how it 

feels'). 

The eight compound traits were measured using a nine-point scale. 

Competitiveness is ''the enjoyment of interpersonal competition and the desire to win and 

be better than others (Mowen 2000, p. 8 I)." Four responses were used to measure 

competitiveness (e.g., 'Enjoy competition more than others'). Altruism is an unselfish 

regard for or devotion to the welfare of others. Altruism is measured by four responses 

(e.g., 'Sacrifice my goals to help others'). Need for learning is the desire and enjoyment 

of learning new things and the belief that information is important. Four responses 

measure need for learning (e.g., 'Information is my most important resource'). Activity 

needs is the enjoyment of being busy and trying to over accomplish in one day. Four 

responses measure activity needs (e.g., 'Try to cram as much as possible into a day'). 



Self-efficacy is the belief in self-control and personal abilities. Four responses measure 

self-efficacy (e.g., 'Once I make up my mind, I can reach my goals'). Poetry is the 

generic term used to represent the interest in the arts and culture. Poetry is measured by 

four responses (e-g., 'I consider myself to be a highly artistic person'). The voluntary 

trait is the desire to give and assist in an unpaid manner to my community and area. 

Four responses measure the desire to volunteer (e.g., 'Identifl community problems and 

do something to help'). Present thinking is the desire to live in and for the future and to 

not plan in advance for fbture occurrences. Present thinking is measured by four 

responses (e.g., 'The distant future is too uncertain to plan for'). 

The twelve situational traits are measured using seven-point scales. 

Seerslpredictors is the belief that individuals can predict the future. Seers is measured by 

three responses (e.g., 'There are people who can predict the future'). Sports interest is 

the desire and enjoyment of sports participation. Three responses measure sports interest 

(e.g., 'Playing sports is extremely appealing to me'). Astrology is believing the 

prediction of the supposed influences of the stars and planets on human affairs and 

terrestrial events by their positions and aspects (Webster 1996). Astrology is measured 

by four responses (e.g., 'Astrology can predict the future'). Gambling interest is the 

desire and enjoyment gleamed from wagering money on questionable outcomes. Four 

responses measure gambling interest (e.g., 'I really enjoy gambling for money'). 

Athleticism is the individual capabilities and skills allowing sports abilities. Athleticism 

is measured by three responses (e.g., 'From a young age I have been good at sports'). 

Belief in science is the understanding and conviction that science explains nature. 

Science belief is measured by three responses (e.g., 'I strongly belief that science 



explains nature'). Retirement is the withdrawal fi-om one's position or occupation or 

from active working life or to plan for the withdrawal. Four responses measure the 

retirement trait (e.g., 'I (we) have a financial plan that will take care of retirement'). 

Sports fan is the desire to and enjoyment gained from watching sports. Sports fan is 

measured by three responses (e.g., 'Watching sports as a fan is fun for me'). 

Superstition is a belief or practice resulting from ignorance, fear of the unknown, trust in 

magic or chance, or a false conception of causation (Merriarn-Webster 1996). 

Superstition is measured by four responses (e.g., 'Black cats bring bad luck'). Fashion 

interest is the desire and enjoyment gained fi-om fashion and fashion trends. Fashion 

interest is measured by four responses (e.g., 'It is important to me to be a fashion leader'). 

Auto innovativeness interest is the interest and desire to own the newest, best car on the 

market. Auto innovativeness interest is measured by four responses (e.g., 'I like owning 

a car that I can show off to others'). Travel innovativeness interest is the enjoyment 

gained from travel to new and exotic locations and the sharing of the experience. Four 

responses measure travel innovativeness interest (e.g., 'I enjoy traveling to unusual 

places'). 

The surface trait is measured using a seven-point scale. Bioengineered product 

interest is the negative response and concern of consumers towards bioengineered 

products. The questions that measure bioengineered product interest are 1) the genetic 

engineering of foods is a serious threat, 2) biotechnology will do more harm than good, 

3) genetically modified foods should be banned until their safety is proven, and 4) 1 

would pay 25% more for a food product guaranteed NOT to contain genetically modified 

ingredients. 



Variables representing the traits are the means of the questions associated with the 

individual trait (Table 1) are used. The means are the responses to the questions in the 

survey delineating the traits are summed together and divided by the number of questions 

relevant to each trait. Coefficient alpha is used to determine whether or not the questions 

are internally consistent. Coefficient alpha is the reliability estimate of use to indicate 

scale reliability (Zumbo 1999). Coefficient alpha is the "squared correlation between the 

observed value and the true value (SAS)." Coefficient alpha is calculated as 

C6 ", where k is the number of variables, o ,* is the variance of the 

2 questionnaire items, ox  is the variance of the sum of the items. Coefficient alpha is the 

lower bound estimate of reliability. For example, for introversion, k is four, o is the 

variance for Q 1 XI, Q 1 X2,  Q 1 X3, and Q 1 X4, and o : is the variance of introversion. 

(QlX1 is item one of question one. Q1X2 is item two of question one.) The internal 

consistency is indicated by the true measure divided by the estimated measure. If the 

ratio of the measures is close to 1, this indicates the proximity of the true versus the 

estimated calculations (Zumbo 1999). If the coefficient alpha is greater than .70, internal 

consistency is suggested. Listed in Table 1 are the means, variances, number of variables 

(k), and the coefficient alpha of each elemental, compound, situational, and surface trait. 

All the questions and traits passed the coefficient alpha test. 



Table 1. Questions used to calculate the means. variances. and coefficient aloha for each trait. 

Trait level Trait Questions K Mean Variance C Alpha 

Elemental 
Introversion 

Conscientiousness 

Openness to Experience 

Agreeability 

Neuroticism 

Material needs 

Need for arousal 

PhysicaVbody needs 

Compound 

Competitiveness 

Altruism 

Need for learning 

Activity needs 

Self-efficacy 

Poetry 

Voluntary 

Present thinking 

Situational 
Seerslpredictors 

Sports interest 
Astrology 

Gambling interest 

Athleticism 
Belief in science 

Retirement 

Sports fan 

Belief in superstition 
Fashion interest 

auto innovativeness interest 

travel innovativeness interest 

Surface 

QW1, QW2, QW3 

QW4, QW5, QW6 

QW7, QW8, QW9, QWlO 

QW11, QW12, QW13, QW14 

QW15, QW16, QW17 

QW18, QW19, Q2X20 

Q2X21. Q2X22, QW23, QW24 

QW5,  Q2X26, QW27 
QW28, Q2X29, QW30, QW31 

QW36, QW37, QW38, QW39 

QW40, QW41, QW42, QW43 

QW44, QW45, QW46, QW47 

Bioengineered product interest QW32, QW33, QW34, QW35 4 3.942857 2.0683585 0.877 
If the coefficient alpha is greater than .70, the trait is adequately represented by the responses the questions. 

Variances for the individual responses are shown in the Appendix. 

C Alpha is coefficient alpha 

RESULTS 

Regressions were run for each individual trait. The hypothesis for each 

regression was based on a rejection region for each independent trait of a p-value greater 

than .lo. The regressions are estimated for each compound, situational, and surface trait. 

Each equation was tested for normality, heteroskedasticity, and non-linearity. The 



Kolmogorov-Smirnov testing procedure was used for normality testing. Non-linearity 

was tested using a joint conditional means tested presented by McGuirk, et. a1 (1993). 

Heteroskedasticity tests were based on a joint conditional variance test also presented by 

McGuirk, et. a1 (1993). SAS version 8 was used to estimate the regressions and aid in 

the specification testing. All of the results shown are for linear models. 

Estimation of the Fully Mediated Model 

Compound Traits 

Listed in the table below is the make up of each compound trait, the elemental 

traits used in the regression, the coefficient of the elemental traits, the F-value, R ~ ,  

significance for each coefficient, the test for normality, nonlinearity, and 

heteroskedasticity. 

According to the regression and the p-values compared to the rejection region, 

several elemental traits are significant in the equation for the compound traits. The f- 

values of all linear regressions of compound traits are significant. The breakdown of the 

traits, their makeup, and the levels of statistical significance are discussed below. 

The competitiveness equation is free from nonlinearity problems, but contained 

problems with normality and heteroskedasticity. Coefficients on six elemental traits are 

significantly different fiom zero at the -05 level. At the .05 level, openness to experience, 

agreeability, material needs, arousal needs, and physical/body needs are significant. All 

significant elemental traits have a positive effect on competitiveness except agreeability. 

Agreeability is negatively related to competitiveness, which means that a more agreeable 

person tends to be less likely to be competitive. 



Table 2. Regression results for the compound traits 
Compound Trait Elemental Trait Coefficient Stnd error P-value F-value RZ 

Competitiveness Intercept 2.18703 0.65394 0.0009 27.38* 0.391 1 
Introversion -0.04214 0.04928 0.3931 
Conscientiousness 0.0721 7 0.05482 0.1 889 
Openness to Experience 0.1 1139 0.05181 0.0322** 
Agreeability -0.29306 0.06762 <.0001" 
Neuroticism 0.00246 0.04971 0.9606 
Material needs 0.10244 0.04993 0.0410" 
Need for arousal 0.481 22 0.05321 <.0001" 
Physicallbody needs 0.12756 0.05074 0.01 24" 

Testing procedures Normality <0.10 
Nonlinearity 0.2826 
Heteroskedasticity 0.0983 

Altruism Intercept 1.26495 0.48021 0.0088 20.17* 0.3212 
Introversion -0.03343 0.03619 0.3563 
Conscientiousness 0.00743 0.04026 0.8536 
Openness to Experience 0.07032 0.03804 0.0654' 
Agreeability 0.53907 0.04966 <.0001" 
Neuroticism 0.04573 0.0365 0.21 12 
Material needs -0.01 067 0.03667 0.771 1 
Need for arousal 0.06825 0.03907 0.0816' 
Physicallbody needs 0.071 73 0.03726 0.0550' 

Testing procedures Normality 0.079 
Nonlinearity 0.042 
Heteroskedasticity 0.001 8 

Need for learning Intercept 2.31 963 0.51 541 <.0001 18.24* 0.2997 
Introversion -0.04975 0.03884 0.201 1 
Conscientiousness 0.08612 0.04321 0.0471" 
Openness to Experience 0.251 78 0.04083 <.000IH 
Agreeability 0.12562 0.0533 0.0190" 
Neuroticism -0.02166 0.03918 0.5807 
Material needs 0.0297 0.03935 0.4509 
Need for arousal 0.12886 0.041 94 0.0023" 
Physicallbody needs 0.12951 0.03999 0.001 3" 

Testing procedures Normality 0.025 
Nonlinearity 0.8751 
Heteroskedasticity 0.9842 

Activity needs Intercept 2.56686 0.65903 0.0001 12.64' 0.2287 
Introversion -0.1 7052 0.04967 0.0007" 
Conscientiousness 0.08489 0.05525 0.1253 
Openness to Experience 0.09821 0.05221 0.0608* 
Agreeability 0.23717 0.06815 0.0006" 
Neuroticism 0.02363 0.0501 0.6372 
Material needs 0.02248 0.05032 0.6553 
Need for arousal 0.0501 5 0.05362 0.3503 
Physical/body needs 0.25402 0.051 13 c.0001" 

Testing procedures Normality <0.010 
Nonlinearity 0.4223 
Heteroskedasticity 0.1295 



Table 2. Regression results for the compound traits (continued) 
Compound Trait Elemental Trait Coefficient Stnd error P-value F-value R2 

Self-efficacy Intercept 3.27082 0.5657 c.0001 24.42* 0.3643 
lntroversion 
Conscientiousness 
Openness to Experience 
Agreeability 
Neuroticism 
Material needs 
Need for arousal 
Physicallbody needs 

Testing procedures Normality 
Nonlinearity 
Heteroskedasticity 

Poetry Intercept 
lntroversion 
Conscientiousness 
Openness to Experience 
Agreeability 
Neuroticism 
Material needs 
Need for arousal 
Physicallbody needs 

Testing procedures Normality 
Nonlinearity 
Heteroskedasticity 

Voluntary Intercept 
lntroversion 
Conscientiousness 
Openness to Experience 
Agreeability 
Neuroticism 
Material needs 
Need for arousal 
Physicallbody needs 

Testing procedures Normality 
Nonlinearity 0.34 
Heteroskedasticity 0.7653 

Present thinking Intercept 2.89515 0.6791 3 c.0001 7.67* 0.1 525 
Introversion 0.1856 0.051 18 0.0003" 
Conscientiousness -0.19287 0.05693 0.0008" 
Openness to Experience -0.02251 0.0538 0.6759 
Agreeability 0.22696 0.07022 0.0013" 
Neuroticism 0.1 581 0.05162 0.0024" 
Material needs 0.04533 0.05186 0.3827 
Need for arousal 0.04647 0.05526 0.401 
Physicallbody needs -0.04386 0.05269 0.4058 

Testing procedures Normality SO. 150 
Nonlinearity 0.8141 
Heteroskedasticity 0.7703 

indicates a significance at .I 0 " indicates significance at .05 Stnd error is standard error 



The altruism equation is fiee of normality issues, but contained problems with 

nonlinearity and heteroskedasticity. Coefficients on four elemental traits are significantly 

different from zero at the .10 level or below. At the .05 level, the trait of agreeability is 

positively significant. At the .10 level, the three traits of openness to experience, need for 

arousal, and physicalhody needs are significant. Altruism is positively related to three 

traits. 

The linear equation for need for learning was free of heteroskedasticity, 

nonlinearity issues, but contained problems with normality. Coefficients on six elemental 

traits are significantly different from zero at the .10 level or below. Conscientiousness, 

openness to experience, agreeability, need for arousal, and physicalhody needs are 

significant at the .05 rejection level. The five elemental traits indicated at the .05 level 

are positively related to need for learning, which means that a person who is more 

conscientious, open to experience, more agreeable, and have higher needs for arousal and 

physical/body people tend to be more concerned about learning. 

Activity needs as a linear function of the elemental traits has problems with 

normality, but is free of nonlinearity and heteroskedasticity issues. Coefficients on five 

elemental traits are significantly different from zero at the .10 level or below. At the .05 

level, three traits are significant. Introversion has a negative coefficient while 

agreeability and physical/body needs have positive coefficients. At the .10 level, 

openness to experience is significant the trait having a positive coefficient. 

Self-efficacy as a linear function of the elemental traits has fiee fiom normality, 

nonlinearity and heteroskedasticity problems. Five elemental traits have coefficients that 

are significantly different from zero at the .05 level. The five traits are introversion, 



conscientiousness, openness to experience, neuroticism, and physicallbody needs. 

Introversion and neuroticism have negative coefficients, which means that an introverted, 

neurotic person tends to have less self-efficacy issues. 

A linear formation for poetry produces a regression lacking issues with 

heteroskedasticity, nonlinearity, and normality. Coefficients on four elemental traits are 

significantly different fiom zero at the .10 level or below. At the .05 level, 

conscientiousness, openness to experience, and neuroticism pass the test. 

Conscientiousness and neuroticism have negative coefficients, which means that a more 

conscientious and neurotic person will tend to be less involved with poetry. At the -10 

level, physicallbody needs trait is significant with a positive coefficient. 

A linear function of the voluntary trait is composed to form a regression free of 

the problems associated with heteroskedasticity, nonlinearity, and normality. 

Coefficients on six elemental traits are significantly different from zero at the .10 level or 

below. At the .05 level, introversion, openness to experience, agreeability, neuroticism, 

need for arousal, and physicalhody are significant. Introversion and neuroticism are the 

only traits having negative coefficients, which means that more introverted, neurotic 

people tend to be less likely to volunteer. 

The present thinking regression is free of heteroskedasticity, nonlinearity, and 

normality problems. Coefficients on four elemental traits are significantly different fiom 

zero at the .05 level. At this level, the traits of introversion, conscientiousness, 

agreeability, and neuroticism are significant. Introversion, agreeability, and neuroticism 

have positive coefficients. The coefficient of conscientiousness is negative, which means 

that a more conscientious person is less of a present thinker. 



Situational Traits 

The makeup of the situational traits is estimated in much the same way as the 

compound traits. Linear regressions are estimated to determine the link between the 

compound traits and the situational traits in a fully mediated model. The table below 

displays each situational trait and the compound traits. All but one of the situational trait 

equations have normality issues making interpretation of the coefficients difficult. 

Several of the equations have only one significant coefficient. 

According to the regression and the p-values compared to the rejection region, 

several compound traits are significant in the equations for the situational traits. The 

equations for the situational traits and the levels of significance of the compound traits 

are discussed below. 

A linear regression of the seers (predictors) equation is free of heteroskedasticity 

and nonlinearity, but had problems associated with normality. The coefficient on poetry 

was significantly different from zero at the .05 level. Poetry has a positive coefficient, 

which means that a more poetic person believes in seers or predictors. 

The dependent sports interest equation has normality problems, but is free of 

heteroskedasticity and nonlinearity. The competitiveness trait has a coefficient 

significantly different fiom zero at the .05 level. Competitiveness has a positive 

coefficient, which means that more competitive people have an interest in sports. 

The astrology equation is free of heteroskedasticity and nonlinearity issues, but 

has problems with normality. Poetry has a coefficient significantly different fiom zero at 

the -05 level. This indicates that more poetic people are interested in astrology. 



Table 3. Regression results for situational traits 
Situational Traits Com~ound traits 

Seerslpredictors Intercept 

Testing procedures 

Sports interest 

Testing procedures 

Astrology 

Testing procedures 

Gambling interest 

Testing procedures 

Competitiveness 
Altruism 
Need for learning 
Activity needs 
Self-efficacy 
Poetry 
Voluntary 
Present thinking 
Normality 
Nonlinearity 
Heteroskedasticity 
lntercept 
Competitiveness 
Altruism 
Need for learning 
Activity needs 
Self-efficacy 
Poetry 
Voluntary 
Present thinking 
Normality 
Nonlinearity 
Heteroskedasticity 
lntercept 
Competitiveness 
Altruism 
Need for learning 
Activity needs 
Self-efficacy 
Poetry 
Voluntary 
Present thinking 
Normality 
Nonlinearity 
Heteroskedasticity 
lntercept 
Competitiveness 
Altruism 
Need for learning 
Activity needs 
Self-efficacy 
Poetry 
Voluntary 
Present thinking 
Normality 
Nonlinearity 
Heteroskedasticity 

Coefficient Stnd error P-value F-value R~ 
2.54396 0.52606 <.0001 3.56* 0.077 
0.00845 0.04496 0.851 1 

-0.01 588 0.07187 0.8252 
0.05243 0.07577 0.4895 

-0.02974 0.05453 0.5859 
-0.03488 0.0601 0.562 
0.21621 0.05285 <.0001** 
0.02462 0.051 78 0.6347 

-0.03905 0.04867 0.4228 
<0.010 
0.2618 
0.6423 

1.67976 0.61 159 0.0063 8.46' 0.1656 
0.35066 0.05226 <.0001** 
0.01954 0.08356 0.8152 

-0.000971 04 0.08809 0.9912 
0.08399 0.0634 0.1861 
0.05706 0.06987 0.4147 

-0.071 24 0.061 44 0.2471 
-0.0081 7 0.0601 9 0.8922 
-0.04342 0.05658 0.4434 

<0.010 
0.661 

0.2476 
1.9257 0.52503 0.0003 2.07 0.0464 

-0.01403 0.04487 0.7548 
-0.05738 0.071 73 0.4243 
-0.01466 0.07563 0.8464 
0.04961 0.05442 0.3627 

-0.02365 0.05998 0.6937 
0.1671 3 0.05275 0.001 7" 
0.03646 0.05168 0.481 
0.0354 0.04857 0.4667 

c.010 
0.8756 
0.3722 

1.52642 0.43361 0.005 2.88 0.0632 
0.15761 0.03706 <.0001* 
0.05605 0.05924 0.3448 

-0.01 71 8 0.06246 0.7834 
0.03692 0.04495 0.412 

-0.10221 0.04954 0.0398* 
0.01 356 0.04356 0.7557 

-0.03668 0.04268 0.3907 
0.0358 0.04012 0.3728 

<0.010 
0.5214 
0.6433 



Testing procedures 

Belief in science 

Testing procedures 

Retirement 

Testing procedures 

Sports fan 

Testing procedures 

Table 3. Regression results for situational traits (continued) 
Situational Traits Compound traits 

Athleticism Intercept 
Competitiveness 
Altruism 
Need for learning 
Activity needs 
Self-efficacy 
Poetry 
Voluntary 
Present thinking 
Normality 
Nonlinearity 
Heteroskedasticity 
lntercept 
Competitiveness 
Altruism 
Need for learning 
Activity needs 
Self-efficacy 
Poetry 
Voluntary 
Present thinking 
Normality 
Nonlinearity 
Heteroskedasticity 
l ntercept 
Competitiveness 
Altruism 
Need for learning 
Activity needs 
Self-efficacy 
Poetry 
Voluntary 
Present thinking 
Normality 
Nonlinearity 
Heteroskedasticity 
lntercept 
Competitiveness 
Altruism 
Need for learning 
Activity needs 
Self-efficacy 
Poetry 
Voluntary 
Present thinking 
Normality 
Nonlinearity 
Heteroskedasticity 

Coefficient Stnd error 

0.74469 0.50415 
0.29631 0.04308 
0.0353 0.06888 
0.03722 0.07262 
0.03161 0.05226 
0.07864 0.0576 
0.01358 0.05065 
-0.0624 0.04962 
-0.05162 0.04664 



Table 3. Regression results for situational traits (continued) 
Situational Traits Compound traits Coefficient Stnd error P-value F-value R~ 

Belief in superstition Intercept 1.79814 0.42634 <.0001 2.14 0.0477 

Testing procedures 

Fashion interest 

Competitiveness 
Altruism 
Need for learning 
Activity needs 
Self-efficacy 
Poetry 
Voluntary 
Present thinking 
Normality 
Nonlinearity 
Heteroskedasticity 
lntercept 
Competitiveness 
Altruism 
Need for learning 
Activity needs 
Self-efficacy 
Poetry 
Voluntary 
Present thinking 

Testing procedures Normality 
Nonlinearity 
Heteroskedasticity 

auto innovativeness interest lntercept 
Competitiveness 
Altruism 
Need for learning 
Activity needs 
Self-efficacy 
Poetry 
Voluntary 
Present thinking 

Testing procedures Normality 
Nonlinearity 
Heteroskedasticity 

travel innovativeness interest lntercept 
Competitiveness 
Altruism 
Need for learning 
Activity needs 
Self-efficacy 
Poetry 
Voluntary 
Present thinking 

Testing procedures Normality 
Nonlinearity 
Heteroskedasticity 0.4759 

* indicates a significance at .I0 " indicates significance at .05 Stnd error is standard error 



A linear regression of the gambling equation is non-normal without 

heteroskedasticity or nonlinearity problems. Two traits have coefficients significantly 

different from zero at the .05 level. At this level, competitiveness and self-efficacy are 

significantly. Competitiveness has a positive coefficient and self-efficacy has a negative 

coefficient. 

The athlete equation is non-normal lacking problems with heteroskedasticity and 

nonlinearity. Two traits have coefficients significantly different from zero at the .05 

level. Competitiveness is significant with a positive coefficient at the .05 level. 

A linear regression of the science equation does not have problems with normality 

or nonlinearity, but has issues with heteroskedasticity. The need for learning has a 

coefficient that is significantly different from zero at the .05 level. The positive need for 

learning coefficient means that individuals with a need for learning are interested in 

science. 

Retirement's linear regression is free of normality and nonlinearity concerns, but 

contains heteroskedasticity issues. Three compound traits have coefficients that are 

significantly different from zero at the .05 level. The self-efficacy, voluntary, and present 

thinking traits are significantly different from zero. The self-efficacy and voluntary traits 

have positive coefficients, while present thinking has a negative coefficient. Thus 

people who are volunteer more, have high self-efficacy, and are not present thinkers are 

more concerned about retirement. 

A linear regression of the sports fan equation does not have nonlinearity 

problems, but faces normality and heteroskedasticity issues. At the .05 level, two 

compound traits have coeficients that are significantly different from zero. 



Competitiveness is significant with a positive coefficient. Activity needs is significant 

with a negative coefficient. More competitive people with less activity needs are more 

likely to be fans. 

The superstition equation does not face nonlinearity and heteroskedasticity 

problems, but has issues with normality. Two compound traits are significantly different 

from zero at the .05 level. The need for learning has a negative coefficient and is 

significant. The voluntary trait and competitiveness are significant with positive 

coefficients. People with a higher need for learning, less desire to volunteer, and are 

more competitive are superstitious. 

A linear regression of the fashion equation has problems with normality, but not 

with heteroskedasticity or nonlinearity. One compound trait has a coefficient that is 

significantly different fiom zero at the .05 level. At this level, competitiveness is 

significant with a positive coefficient. 

The auto innovativeness equation has problems with normality, but not with 

heteroskedasticity or nonlinearity. One compound trait has a coeficient that is 

significantly different from zero at the .05 level. Competitiveness is significant with a 

positive coefficient. More competitive people are concerned about auto innovativeness. 

A linear regression of the travel innovativeness equation is free of normality, 

heteroskedasticity, and nonlinearity issues. Six compound traits have coefficients 

significantly different from zero at the -10 level or below. At the .05 level, the traits of 

competitiveness, altruism, need for learning, and need for activity are significant. All 

four traits have positive coefficients excluding altruism. At the .10 level, the self- 

efficacy and poetry traits are significant. Self-efficacv has a negative coefficient while 



poetry has a positive coefficient. More competive, more poetic, less altruistic individuals 

with high needs for learning and activity and less self-efficacy influence are concerned 

about travel innovativeness. 

Surface Trait 

There is only one surface trait studied in this thesis. Both a hlly mediated model 

and a partially mediated model are estimated. The tables below indicate the surface trait, 

the independent variables used in the,regression, the coefficients, the f-values, the R~ , 

and the significance. Following each individual table is a discussion of the method used 

and the significant variables in the regression. 

Table 4. Regression results for the surface trait based on a fully mediated model 
Surface Trait Independent Variables Coefficient Stnd error P-value F-value R' 

Bioengineered interest Intercept 4.05249 0.35949 <.0001 2.1 8 0.0721 
Seers -0.02716 0.06474 0.6751 
Sportfun 0.02032 0.05702 0.721 8 
Astrology 0.0835 0.07075 0.2388 
Gamble -0.1 1383 0.06566 0.0839* 
Athlete 0.00712 0.067 0.9154 
Science -0.04031 0.05485 0.463 
Retire -0.1 3965 0.04442 0.0018" 
Fan 0.07896 0.04488 0.0794' 
Superstition 0.03227 0.06863 0.6386 
Fashion 0.1 144 0.06331 0.0717" 
auto innovativeness interest 0.0681 9 0.06979 0.3292 
travel innovativeness interest -0.04221 0.05403 0.4352 

Testing procedures Normality 
Nonlinearity 
Heteroskedasticity 0.0329 

indicates a significance at .I 0 
" indicates significance at .05 
Stnd error is standard error 

The path diagram below shows the interaction of the traits from regression of the 

surface bioengineered product interest trait to the elemental traits of impact. Along with 

the trait interaction is the positive or negative impact between the traits. 



Fashion interest 

Figure 2 The fully mediated model path diagram 

The fully mediated model for bioengineered product interest has problems with 

normality and heteroskedasticity, but not with nonlinearity. Three situational traits have 

coefficients that are significantly different from zero at the .10 level or below. The 

gambling, retirement, fashion interest, and sports fan traits are significant. Gambling 

and retirement have negative coefficients while fashion interest and sports fan have 

positive coefficients. People with a negative response towards bioengineered products 

are deemed to less likely to gamble, more worried about retirement, more interested in 

fashion, and more likely to be a sports fan. 



Estimation of the Partially Mediated Model 

A partially mediated model with additional demographics is estimated. The 

regression is free of the problems associated with heteroskedasticity, nonlinearity, and 

normality. Shown in Table 6 below are the results of the partially mediated linear 

regression. 

Table 5. Regression results for the surface trait based on a partially mediated model 
Surface Trait Independent Variables Coefficient Stnd error P-value F-value R' 

Bioengineered interest Intercept 2.82799 0.53087 <.0001 4.77* 0.1764 
Seers -0.03373 0.0491 8 0.4933 
Gamble -0.07745 0.06243 0.2156 
Science -0.05687 0.051 98 0.2747 
Retirement -0.10401 0.04764 0.0297" 
Fan 0.08969 0.0393 0.0231** 
Superstition 0.06927 0.06058 0.2536 
auto innovativeness interest 0.1 1664 0.06285 0.0644* 
education -0.38388 0.18478 0.0385" 
income -0.01271 0.01339 0.3431 
kids 0.24756 0.15939 0.1213 
Conscientiousness -0.05274 0.04421 0.2337 
Body 0.1 7758 0.0421 7 <.0001" 
Compete -0.05953 0.03871 0.125 
Poetry 0.1 5205 0.041 93 0.0003" 
Present 0.1 0799 0.04343 0.0134" 

Testing procedures Normality >O. 150 
Nonlinearity 0.6894 
Heteroskedasticity 0.6562 

* indicates a significance at .I0 
** indicates significance at .05 
Stnd error is standard error 

The path diagram below shows traits and demographics that are significant in the 

determination of the surface bioengineered product interest trait. Along with the trait 

interaction is the positive or negative impact of the relationship. 



The regression originally contained all twenty-eight variables. During the 

regression process, variables with t values less than .90 were omitted. The final linear 

regression is free of nonlinearity, normality, and heteroskedasticity issues and has seven 

variables that have coefficients that are significantly different from zero. At the .05 level, 

the variables of retirement, sports fan, education, physicalhody needs, poetry, and 

present thinking are significant. Retirement and education have negative coefficients, 

while the remaining traits have positive coefficients. At the .10 level, auto 

innovativeness interest is significant with a positive coeficient. The significant 

elemental trait is the physicalhody needs. Physicalhody needs is the "need to maintain 

and enhance the body (Mowen 2000, p.29)." The significant compound traits are poetry 

and present thinking. Poetry is the ability and desire to express oneself through poetic 

measures. Present thinking is the realization and focus on today's events. Significant 



situational traits are retirement, sports fan, and auto innovativeness interest. Retirement 

is the focus on tomorrow and the future's events. Sports fan is the desire for individuals 

to watch sports. Auto innovativeness is the desire to have the newest and best car 

currently on the market. The other significant coefficient is a demographic variable. 

According to the linear regression, people that are less concerned with retirement, more 

of a fan, more interested in auto innovativeness, have less than a college degree in terms 

of education, have higher physicalhody needs, more poetic, and more of a present 

thinker have more of a negative response towards bioengineered products. 

In moving from a fully mediated to a partially mediated model, the model is free 

of the specification problems. The fully mediated model counting for all traits from the 

elemental to the situational traits that compose the bioengineered product interest 

response have eighteen traits of significance. The partially mediated model has seven 

significant coefficients. In analyzing the models fit, there is significant evidence to show 

that the partially mediated model is a better fitting model. 



CHAPTER 4 

SUMMARY AND CONCLUSIONS 

Genetically modified foods have evolved and increased in production. Currently 

over fifty genetically modified food sources have been permitted for production and 

commercialization. Billions of research and development dollars are being spent on 

genetically modified foods, but some consumers have yet to decide whether they desire to 

purchase the products or not. Some consumers and some governments across the world 

are expressing some concern about the production methods and genetic modification of 

food sources. Some governments have proposed bans on the importation of goods 

containing genetically modified organisms. Since the science of genetic modification is 

roughly a decade old, questions as to the alterations that could occur in nature, the 

methods of production, and the safety of the new products are not answerable at this time. 

As the issues are emerging and increasing, research has escalated about the 

acceptance, limitations, and knowledge of genetically modified foods. Research has yet 

to determine what personality traits cause reactions or concerns towards genetically 

modified foods. The factors underlying consumer concern need to be addressed and 

evaluated. The objective of the research is to determine which consumer's personality 

traits and characteristics are positively or negatively related to fear of food products made 

from genetically modified organisms. 

In determining the characteristics causing the reactions to the foods products, 

fully mediated and partially mediated models are evaluated. The partially mediated 

model is shown to be significantly better model than the fully mediated model. 



Statistical problems in estimating the fully mediated model make the hlly 

mediated model difficult to interpret. The fully mediated model has eighteen significant 

variables. Individuals who fear bioengineered products are less likely to gamble and to be 

concerned about retirement. Fearful individuals are more likely to be superstitious and to 

be interest in fashion. The unlikely gamblers are less competitive, which means they are 

less open to experience, more agreeable, and have lower material, arousal, and 

physicalhody needs. These same gamblers desire more control, are more extroverted, 

more conscientious, more open to try new experiences, less emotionally stable, and have 

higher physicalhody needs. Unconcerned retirement individuals feel less in control, 

volunteer less, and are more of a present thinker. The individuals feeling less in control 

are more introverted, less conscientious, less open to try new experiences, more 

emotionally unstable, and have lower physicalhody needs. The less volunteering 

individuals are more introverted, less open to try new experiences, less agreeable, more 

emotionally unstable, and have lower arousal and physicalhody needs. The more 

present thinking individuals are more introverted, less conscientious, more agreeable, and 

more emotionally unstable. More superstitious individuals are more competitive, 

volunteer more, and have higher needs for information. The competitive individuals are 

more open to try new experiences, less agreeable, and have more arousal, material, and 

physicalhody needs. The more volunteering individuals are more introverted, more open 

to try new experiences, more agreeable, less emotionally unstable, and have higher 

arousal and physicallbody needs. The information seeking individuals are less 

conscientious, less open to try new experiences, less agreeable, and have less arousal and 

physical/body needs. The fashion interested individuals are more competitive. The 



competitive fashion seekers are open to trying new experiences, less agreeable, and have 

higher arousal, material, and physical/body needs. 

For the partially mediated model, seven of the fifteen variables in the model are 

significant. The significant variables are sports fan, present thinking, auto innovativenss 

interest, poetry, retirement, education less than a college degree, and physicallbody 

needs. Based on the partially mediated model, fear of bioengineered food products is 

found to be positively related to: 

1. present thinking; 

2. sports fan; 

3. auto innovativeness interest; 

4. poetry; and 

5. physical/body needs. 

Fear of bioengineered products is found to be negatively related to: 

1. retirement; and 

2.education less than a college degree. 

Limitations 

The data was obtained on 354 individuals across the nation in a random sample 

deemed to be representative of the demographic characteristics of the United States. As 

this is a relatively small random sample of the entire population, a second random sample 

could aid in the analysis of the consumer traits. More research on significant 

demographic variables and situational trait inclusion could impact the understanding of 

consumer attitudes towards genetically modified foods. The data in this study do not 



contain information about the respondents level of knowledge or understanding of 

genetic modification technology or processes. 
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dm ~log;clear;output;clear;results;clear;'; 
options ps=50 ls=70 pageno=l; 
goptions reset=global border ftext=swiss gunit=cm htext=0.3 htitle=0.5; 
goptions display noprompt; 

title 'Molly Brant, consumer response survey'; 
proc import 
datafile= "d:\market facts data worked.xlsw DBMS=exce12000 replace 
out=one ; 
getnames=yes; 
run ; 

data setl; 
set one; 
kids= 0 ; 
if (NUMKIDS>O) then kids=l; 
edul=0 ; 
if (EDUCT>S) then edul=l; 
edu2=0; 
if (EDUCT>6 ) then edu2=l; 
run ; 

proc reg data=setl; 
proc means; 
run ; 

*Compound traits*; 

title2 'Competitiveness'; 
proc reg data=setl outest=out-estl; 
model COMPETE = INTROV CONSCI OPEN AGREE UNSTAB MATER AROUSAL BODY 
/spec vif; 
symbol1 v=dot h=.l cv=blue; 
plot residual-*COMPETE / nostat vref=3 cvref=red; 
plot residual.*predicted. / nostat vref=O cvref=red lvref=l; 
output out=set2 r=residual p=predicted; 
run ; 

Title3 'Test for normality'; 
proc univariate data=set2; 
var residual; 
histogram residual / normal; 
run ; 

data set23; 
set set2 ; 
res - square = residual"residua1; 
pre-square = predicted*predicted; 
run; 

Title3 'Test for nonlinearity'; 
proc reg data=set23; 
model residual = INTROV CONSCI OPEN AGREE UNSTAB MATER AROUSAL BODY 
pre-square ; 
testl: test pre-square=O; 
run; 



Title3 'Test for static heteroscedasticity'; 
proc reg data=set23; 
model res-square = INTROV CONSCI OPEN AGREE UNSTAB MATER AROUSAL BODY 
pre-square ; 
test2: test pre-square=O; 
run; 

title2 'Altruism I ;  

proc reg data=setl outest=out-estl; 
model ALTRUISM = INTROV CONSCI OPEN AGREE UNSTAB MATER AROUSAL BODY 
/spec vif; 
symboll v=dot h=.l cv=blue; 
plot residual.*ALTRUIS~/ nostat vref=3 cvref=red; 
plot residual.*predicted. / nostat vref=O cvref=red lvref=l; 
output out=set3 r=residual p=predicted; 
run ; 

Title3 'Test for normality'; 
proc univariate data=set3; 
var residual; 
histogram residual / normal; 
run; 

data set24; 
set set3 ; 
res-square = residual*residual; 
pre-square = predictedfpredicted; 
run ; 

Title3 'Test for nonlinearity1; 
proc reg data=set24; 
model residual = INTROV CONSCI OPEN AGREE UNSTAB MATER AROUSAL BODY 
pre-square; 
testl: test pre-square=O; 
run ; 

Title3 'Test for static heteroscedasticity'; 
proc reg data=set24; 
model res-square = INTROV CONSCI OPEN AGREE UNSTAB MATER AROUSAL BODY 
pre-square ; 
test2: test pre-square=O; 
run ; 

title2 'Need for learning1; 
proc reg data=setl outest=out estl; 
model INFO = INTROV CONSCI OPEN AGREE UNSTAB MATER AROUSAL BODY /spec 
vif; 
symboll v=dot h=.l cv=blue; 
plot residual.*INFO/ nostat vref=3 cvref=red; 
plot residual.*predicted. / nostat vref=O cvref=red lvref=l; 
output out=set4 r=residual p=predicted; 
run; 

Title3 'Test for normality'; 



proc univariate data=set4; 
var residual; 
histogram residual / normal; 
run; 

data set25; 
set set4 ; 
res - square = residualfresidual; 
pre-square = predicted*predicted; 
run; 

Title3 'Test for nonlinearity1; 
proc reg data=set25; 
model residual = INTROV CONSCI OPEN AGREE UNSTAB MATER AROUSAL BODY 
pre-square ; 
testl: test pre-square=O; 
run ; 

Title3 'Test for static heteroscedasticityl; 
proc reg data=set25; 
model res-square = INTROV CONSCI OPEN AGREE UNSTAB MATER AROUSAL BODY 
pre-square ; 
test2: test pre-square=O; 
run; 

title2 'Activity needs'; 
proc reg data=setl outest=out-estl; 
model ACTIVE = INTROV CONSCI OPEN AGREE UNSTAB MATER AROUSAL BODY /spec 
vif ; 
symbol1 v=dot h=.l cv=blue; 
plot residual.*AC~IV~/ nostat vref=3 cvref=red; 
plot residual-*predicted. / nostat vref=O cvref=red lvref=l; 
output out=set5 r=residual p=predicted; 
run; 

Title3 'Test for normality1; 
proc univariate data=set5; 
var residual; 
histogram residual / normal; 
run ; 

data set26; 
set set5 ; 
res-square = residual*residual; 
pre - square = predicted*predicted; 
run; 

Title3 'Test for nonlinearity1; 
proc reg data=set26; 
model residual = INTROV CONSCI OPEN AGREE UNSTAB MATER AROUSAL BODY 
pre-square ; 
testl: test pre - square=O; 
run ; 

Title3 'Test for static heteroscedasticityl; 
proc reg data=set26; 



model res-square = INTROV CONSCI OPEN AGREE UNSTAB MATER AROUSAL BODY 
pre-square; 
test2: test pre-square=O; 
run; 

title2 'Self-efficacy'; 
proc reg data=setl outest=out - estl; 
model SELFEFF = INTROV CONSCI OPEN AGREE UNSTAB MATER AROUSAL BODY 
/spec vif; 
symboll v=dot h=.l cv=blue; 
plot residual.*SELFEFF/ nostat vref=3 cvref=red; 
plot residual.*predicted. / nostat vref=O cvref=red lvref=l; 
output out=set6 r=residual p=predicted; 
run ; 

Title3 'Test for normality'; 
proc univariate data=set6; 
var residual; 
histogram residual / normal; 
run; 

data set27; 
set set6; 
res - square = residual*residual; 
pre-square = predicted*predicted; 
run; 

Title3 'Test for nonlinearity'; 
proc reg data=set27; 
model residual = INTROV CONSCI OPEN AGREE UNSTAB MATER AROUSAL BODY 
pre-square ; 
testl: test pre-square=O; 
run ; 

Title3 'Test for static heteroscedasticityl; 
proc reg data=set27; 
model res - square = INTROV CONSCI OPEN AGREE UNSTAB MATER AROUSAL BODY 
pre-square; 
test2: test pre-square=O; 
run; 

title2 'Poetry' ; 
proc reg data=setl outest=out estl; 
model POETRY = INTROV CONSCI OPEN AGREE UNSTAB MATER AROUSAL BODY /spec 
vif; 
symboll v=dot h=.l cv=blue; 
plot residual.*POETRY/ nostat vref=3 cvref=red; 
plot residual.*predicted. / nostat vref=O cvref=red lvref=l; 
output out=set7 r=residual p-predicted; 
run; 

Title3 'Test for normality'; 
proc univariate data=set7; 
var residual; 
histogram residual / normal; 
run ; 



data set28; 
set set7; 
res - square = residual*residual; 
pre-square = predicted*predicted; 
run; 

Title3 'Test for nonlinearity'; 
proc reg data=set28; 
model residual = INTROV CONSCI OPEN AGREE UNSTAB MATER AROUSAL BODY 
pre-square ; 
testl: test pre-square=O; 
run; 

Title3 'Test for static heteroscedasticity'; 
proc reg data=set28; 
model res-square = INTROV CONSCI OPEN AGREE UNSTAB MATER AROUSAL BODY 
pre-square ; 
test2: test pre-square=O; 
run; 

title2 'Voluntary based on 8 questions'; 
proc reg data=setl outest=out-estl; 
model VOLUNT = INTROV CONSCI OPEN AGREE UNSTAB MATER AROUSAL BODY /spec 
vif; 
symbol1 v=dot h=.l cv=blue; 
plot residual.*VOLUNT/ nostat vref=3 cvref=red; 
plot residual.*predicted. / nostat vref=O cvref=red lvref=l; 
output out=set8 r=residual p=predicted; 
run; 

Title3 'Test for normality'; 
proc univariate data=set8; 
var residual; 
histogram residual / normal; 
run; 

data set29; 
set set8; 
res-square = residual*residual; 
pre-square = predicted*predicted; 
run; 

Title3 'Test for nonlinearity'; 
proc reg data=set29; 
model residual = INTROV CONSCI OPEN AGREE UNSTAB MATER AROUSAL BODY 
pre-square ; 
testl: test pre-square=O; 
run ; 

Title3 'Test for static heteroscedasticityl; 
proc reg data=set29; 
model res-square = INTROV CONSCI OPEN AGREE UNSTAB MATER AROUSAL BODY 
pre-square ; 
test2: test pre-square=O; 
run; 

title2 'Present thinking'; 



proc reg data=setl outest=out-estl; 
model PRESENT = INTROV CONSCI OPEN AGREE UNSTAB MATER AROUSAL BODY 
/spec vif; 
symbol1 v=dot h=.l cv=blue; 
plot residual-*PRESENT/ nostat vref=3 cvref=red; 
plot residual.*predicted. / nostat vref=O cvref=red lvref=l; 
output out=set9 r=residual p=predicted; 
run ; 

Title3 'Test for normality'; 
proc univariate data=set9; 
var residual; 
histogram residual / normal; 
run ; 

data set30; 
set set9; 
res-square = residual*residual; 
pre-square = predictedtpredicted; 
run ; 

Title3 'Test for nonlinearityr; 
proc reg data=set30; 
model residual = INTROV CONSCI OPEN AGREE UNSTAB MATER AROUSAL BODY 
pre-square ; 
testl: test pre-square=O; 
run ; 

Title3 'Test for static heteroscedasticity'; 
proc reg data=set30; 
model res square = INTROV CONSCI OPEN AGREE UNSTAB MATER AROUSAL BODY - 
pre-square ; 
test2: test pre-square=O; 
run; 

*Situational traits*; 

title2 'SEERS (Predictors) '; 
proc reg data=setl outest=out-estl; 
model SEERS = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT /spec vif; 
symbol1 v=dot h=.l cv=blue; 
plot residual-*SEERS/ nostat vref=3 cvref=red; 
plot residual.*predicted. / nostat vref=O cvref=red lvref=l; 
output out=setlO r=residual p=predicted; 
run; 

Title3 'Test for normality'; 
proc univariate data=setlO; 
var residual ; 
histogram residual / normal; 
run ; 

data set31; 
set setl0; 
res-square = residual*residual; 
pre - square = predicted*predicted; 



Title3 'Test for nonlinearity'; 
proc reg data=set31; 
model residual = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY V0LT.INT 
PRESENT pre-square ; 
testl: test pre-square=O; 
run ; 

Title3 'Test for static heteroscedasticity'; 
proc reg data=set31; 
model res-square = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT pre-square ; 
test2: test pre-square=O; 
run; 

title2 'SPORT interest1; 
proc reg data=setl outest=out estl; 
model SPORTFUN = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLT.INT 
pRESENT/spec vif; 
symbol1 v=dot h=.l cv=blue; 
plot residual.*SPORTFUN/ nostat vref=3 cvref=red; 
plot residual.*predicted. / nostat vref=O cvref=red lvref=l; 
output out=setll r=residual p=predicted; 
run; 

Title3 'Test for normality'; 
proc univariate data=setll; 
var residual; 
histogram residual / normal; 
run ; 

data set32; 
set setll; 
res-square = residual*residual; 
pre-square = predicted*predicted; 
run ; 

Title3 'Test for nonlinearity'; 
proc reg data=set32; 
model residual = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT pre-square ; 
testl: test pre-square=O; 
run; 

Title3 'Test for static heteroscedasticityl; 
proc reg data=set32; 
model res - square = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT pre-square ;- 
test2: test pre-square=O; 
run ; 

title2 'ASTROLOGY1; 
proc reg data=setl outest=out estl; 
model ASTROLOG= COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT/S~~C vif; 



symboll v=dot h=.l cv=blue; 
plot residual.*ASTROLOG/ nostat vref=3 cvref=red; 
plot residual.*predicted. / nostat vref=O cvref=red lvref=l; 
output out=setl2 r=residual p=predicted; 
run; 

Title3 'Test for normality1; 
proc univariate data=setl2; 
var residual; 
histogram residual / normal; 
run; 

data set33; 
set set12 ; 
res-square = residual*residual; 
pre-square = predicted*predicted; 
run; 

Title3 'Test for nonlinearity1; 
proc reg data=set33; 
model residual = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT pre-square ; 
testl: test pre-square=O; 
run; 

Title3 'Test for static heteroscedasticityl; 
proc reg data=set33; 
model res-Square = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT pre-square ; 
test2: test pre-square=O; 
run; 

title2 'GAMBLE based on 4 questions'; 
proc reg data=setl outest=out estl; 
model GAMBLE = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT /spec vif; 
symboll v=dot h=.l cv=blue; 
plot residual.*GAMBLE/ nostat vref=3 cvref=red; 
plot residual.*predicted. / nostat vref=O cvref=red lvref=l; 
output out=setl3 r=residual p=predicted h=h; 
run ; 

Title3 'Test for normality1; 
proc univariate data=setl3; 
var residual; 
histogram residual / normal; 
run; 

data set34; 
set setl3; 
res-square = residual*residual; 
pre-square = predicted*predicted, 
run; 

Title3 'Test for nonlinearity'; 
proc reg data=set34; 



model residual = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT pre-square; 
testl: test pre-square=O; 
run; 

Title3 'Test for static heteroscedasticity'; 
proc reg data=set34; 
model res-square = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT pre-square ; 
test2: test pre-square=O; 
run; 

title2 'ATHLETE based on 4 questions'; 
proc reg data=setl outest=out-estl; 
model ATHLETE= COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
p~~sENT/spec vif; 
symboll v=dot h=.l cv=blue; 
plot residual-*ATHLETE/ nostat vref=3 cvref=red; 
plot residual.*predicted. / nostat vref=O cvref=red lvref=l; 
output out=setl4 r=residual p=predicted; 
run; 

Title3 'Test for normality'; 
proc univariate data=setl4; 
var residual; 
histogram residual / normal; 
run ; 

data set35; 
s2t setl4; 
res-square = residual*residual; 
pre-square = predicted*predicted; 
run; 

Title3 'Test for nonlinearity'; 
proc reg data=set35; 
model residual = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT pre-square ; 
testl: test pre-square=O; 
run; 

Title3 'Test for static heteroscedasticityl; 
proc reg data=set35; 
model res-square = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT pre-square ; 
test2: test pre-square=O; 
run; 

title2 'SCIENCE based on 4 questions'; 
proc reg data=setl outest=out estl; 
model SCIENCE= COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT/S~~C vif; 
symboll v=dot h=.l cv=blue; 
plot residual.*SCIENCE/ nostat vref=3 cvref=red; 
plot residual.*predicted. / nostat vref=O cvref=red lvref=l; 
output out=setl5 r=residual p=predicted; 



Title3 'Test for normality'; 
proc univariate data=setl5; 
var residual; 
histogram residual / normal; 
run ; 

data set36; 
set setl5; 
res-square = residual*residual; 
pre-square = predicted*predicted; 
run ; 

Title3 'Test for nonlinearity'; 
proc reg data=set36; 
model residual = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT pre-square; 
testl: test pre-square=O; 
run; 

Title3 'Test for static heteroscedasticity'; 
proc reg data=set36; 
model res-square = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT pre-square ; 
test2: test pre-square=O; 
run; 

title2 'RETIRE based on 4 questions'; 
proc reg data=setl outest=out-estl; 
model RETIRE= COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
p~EsENT/spec vif; 
symbol1 v=dot h=.l cv=blue; 
plot residual.*RETIRE/ nostat vref=3 cvref=red; 
plot residual.*predicted. / nostat vref=O cvref=red lvref=l; 
output out=setl6 r=residual p=predicted; 
run; 

Title3 'Test for normality'; 
proc univariate data=setl6; 
var residual; 
histogram residual / normal; 
run ; 

data set37; 
set set16 ; 
res - square = residual*residual; 
pre-square = predicted*predicted; 
run; 

Title3 'Test for nonlinearity'; 
proc reg data=set37; 
model residual = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT pre-square ; 
testl: test pre-square=O; 
run- 



Title3 'Test for static heteroscedasticity'; 
proc reg data=set37; 
model res-square = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT pre-square ; 
test2: test pre - square=O; 
run; 

title2 'FAN based on 4 questions'; 
proc reg data=setl outest=out-estl; 
model FAN = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
pREs~NT/spec vif; 
symboll v=dot h=.l cv=blue; 
plot residual.*FAN/ nostat vref=3 cvref=red; 
plot residual-*predicted. / nostat vref=O cvref=red lvref=l; 
output out=setl7 r=residual p=predicted; 
run; 

Title3 'Test for normality'; 
proc univariate data=setl7; 
var residual; 
histogram residual / normal; 
run; 

data set38; 
set setl7; 
res - square = residualfresidual; 
pre-square = predicted*predicted; 
run; 

Title3 'Test for nonlinearity1; 
proc reg data=set38; 
model residual = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT pre-square ; 
testl: test pre-square=O; 
run; 

Title3 'Test for static heteroscedasticity'; 
proc reg data=set38; 
model res - square = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY V O L m  
PRESENT pre-square ; 
test2: test pre-square=O; 
run; 

title2 'SUPERST based on 4 questions'; 
proc reg data=setl outest=out-estl; 
model SUPERST = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY V O L m  
PRESENT/spec vif; 
symboll v=dot h=.l cv=blue; 
plot residual.*SUPERST/ nostat vref=3 cvref=red; 
plot residual.*predicted. / nostat vref=O cvref=red lvref=l; 
output out=setl8 r=residual p=predicted; 
run; 

Title3 'Test for normality'; 
proc univariate data=setl8; 



var residual; 
histogram residual / normal; 
run; 

data set39; 
set setl8; 
res-square = residual'residual; 
pre-square = predictedfpredicted; 
run; 

Title3 'Test for nonlinearity'; 
proc reg data=set39; 
model residual = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT pre-square ; 
testl: test pre-square=O; 
run; 

Title3 'Test for static heteroscedasticity'; 
proc reg data=set39; 
model res-Square = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT pre-square ; 
test2: test pre-square=O; 
run ; 

title2 'FASHION based on 4 questions'; 
proc reg data=setl outest=out-estl; 
model FASHION = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT /spec vif; 
symbol1 v=dot h=.l cv=blue; 
plot residual-*FASHION/ nostat vref=3 cvref=red; 
plot residual.*predicted. / nostat vref=O cvref=red lvref=l; 
output out=setl9 r=residual p=predicted; 
run; 

Title3 'Test for normality'; 
proc univariate data=setl9; 
var residual; 
histogram residual / normal; 
run; 

data set40; 
set setl9; 
res-square = residual*residual; 
pre - square = predicted*predicted; 
-; 

Title3 'Test for nonlinearity'; 
proc reg data=set40; 
model residual = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT pre-square ; 
testl: test pre-square=O; 
run; 

Title3 'Test for static heteroscedasticity'; 
proc reg data=set40; 



model res-square = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT pre-square ; 
test2: test pre-square=O; 
run; 

title2 'AUTOINO based on 4 questions'; 
proc reg data=setl outest=out-estl; 
model AUTOINO = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT/spec vif; 
symboll v=dot h=.l cv=blue; 
plot residual.*~~~01~0/ nostat vref=3 cvref=red; 
plot residual-*predicted. / nostat vref=O cvref=red lvref=l; 
output oct=set20 r=residual p=predicted; 
run; 

Title3 'Test for normality'; 
proc univariate data=set20; 
var residual; 
histogram residual / normal; 
run; 

data set41; 
set set20; 
res-square = residual*residual; 
pre - square = predicted*predicted; 
run ; 

Title3 'Test for nonlinearity'; 
proc reg data=set41; 
model residual = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT pre-square ; 
testl: test pre-square=O; 
run ; 

Title3 'Test for static heteroscedasticity'; 
proc reg data=set41; 
model res-square = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT pre-square ; 
test2: test pre-square=O; 
run; 

title2 'TRAVINOV based on 4 questions'; 
proc reg data=setl outest=out-estl; 
model TRAVINOV = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
p~~sENT/spec vif; 
symboll v=dot h=.l cv=blue; 
plot residual.*TRAVINOV/ nostat vref=3 cvrefored; 
plot residual.*predicted. / nostat vref=O cvref=red lvref=l; 
output out=set21 r=residual p=predicted; 
run ; 

Title3 'Test for normality'; 
proc univariate data=set21; 
var residual; 
histogram residual / normal; 



data set42; 
set set2l; 
res-square = residual*residual; 
pre-square = predicted*predicted; 
-; 

Title3 'Test for nonlinearity'; 
proc reg data=set42; 
model residual = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT pre-square ; 
testl: test pre-square=O; 
run; 

Title3 'Test for static heteroscedasticity'; 
proc reg data=set42; 
model res-square = COMPETE ALTRUISM INFO ACTIVE SELFEFF POETRY VOLUNT 
PRESENT pre-square ; 
test2: test pre-square=O; 
run ; 

*Surface Trait*; 

title2 'BIOENG based on 4 questions'; 
proc reg data=setl outest=out-estl; 
model BIOENG = SEERS SPORTFUN ASTROLOG GAMBLE ATHLETE SCIENCE RETIRE 
FAN SUPERST FASHION AUTOINO TRAVINOV /spec vif; 
symbol1 v=dot h=.l cv=blue; 
plot residual.*sqrdBIOENG/ nostat vref=3 cvref=red; 
plot residual.*predicted. / nostat vref=O cvref=red lvref=l; 
output out=set22 r=residual p=predicted; 
run ; 

Title3 'Test for normality'; 
proc univariate data=set22; 
var residual ; 
histogram residual / normal; 
run; 

data set43; 
set set22 ; 
res - square = residual*residual; 
pre-square = predicted*predicted; 
run; 

Title3 'Test for nonlinearity'; 
proc reg data=set43; 
model residual = SEERS SPORTFUN ASTROLOG GAMBLE ATHLETE SCIENCE RETIRE 
FAN SUPERST FASHION AUTOINO TRAVINOV pre-square ; 
testl: test pre-square=O; 
run; 

Title3 'Test for static heteroscedasticity'; 
proc reg data=set43; 
model res-square = SEERS SPORTFUN ASTROLOG GAMBLE ATHLETE SCIENCE 
RETIRE 



FAN SUPERST FASHION AUTOINO TRAVINOV pre-square ; 
test2: test pre-square=O; 
run; 

title2 'BIOENG based on 4 questions'; 
proc reg data=setl outest=out-estl; 
model BIOENG = SEERS GAMBLE SCIENCE RETIRE FAN SUPERST AUTOINO edu2 
INCOME kids 
CONSCI BODY COMPETE POETRY PRESENT/ spec vif; 
symbol1 v=dot h=.l cv=blue; 
plot residual.*BIOENG/ nostat vref=3 cvref=red; 
plot residual.*predicted. / nostat vref=O cvref=red lvref=l; 
output out=set22 r=residual p=predicted; 
run; 

Title3 'Test for normality'; 
proc univariate data=set22; 
var residual; 
histogram residual / normal; 
run; 

data set43; 
set set22 ; 
res-square = residual*residual; 
pre-square = predicted*predicted; 
run ; 

Title3 'Test for nonlinearity'; 
proc reg data=set43; 
model residual = SEERS GAMBLE SCIENCE RETIRE FAN SUPERST AUTOINO edu2 
INCOME kids 
CONSCI BODY COMPETE POETRY PRESENT pre - square ; 
testl: test pre-square=O; 
run ; 

Title3 'Test for static heteroscedasticity'; 
proc reg data=set43; 
model res square = SEERS GAMBLE SCIENCE RETIRE FAN SUPERST AUTOINO edu2 
INCOME kids 
CONSCI BODY COMPETE POETRY PRESENT pre - square ; 
test2: test pre-square=O; 
run; 

quit; 
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O K L A H O M A  S T A T E  U N I V E R S I T Y  

College of Business Administration 
201 Business 
Stillwater, Oklohomo 7407B-4011 
405-7445064; FOX 405-7445180 

Memorandum 

To: - - Carole Olson, OSU Institutional 

From: John C. Mowen, Regents Professor 

Subject: Thesis of Molly Brant 

Date: July 1,2002 

Molly Brant is a master's student working under Professor Dan Tilley in the Agricultural 
Economics Department. Working in conjunction with Dr. Tilley, this past Spring 
semester I gave Ms. Brant access to a data set that I collected last fall (IRB #BU021, 
Survey of consumer Motivation and Lifestyle), which she is using as the data for her 
master's thesis. A series of items in the survey pertain to attitudes regarding consuming 
genetically modified food, which is the topic of her thesis. (Ms. Brant received only the 
data fkom the survey, and had access to no personal identifiers of the respondents. In 
fact, I do not have any personal identifiers of the respondents.) 

It is my understanding that Ms. Brant has been told that her name must be on the IRB 
application. This was not possible because the data were collected prior to myself 
meeting her or to my discussions with Dr. Tilley about our mutual interests in consumer 
responses to genetically modified foods. For Ms. Brant, these are secondary data-not 
primary data. I should add that she developed her own hypotheses and ran her own data 
analyses on the data. 

Based upon these considerations, I would like to make two recommendations. First, I 
recommend that Mr. Brant be given a waiver of the requirement to have her name on the 
IRB application. Second, I recommend that she be given a waiver of the requirement that 
the title of her thesis be same as that on the IRB application. The survey was developed 
to measure a variety of consumer behavior concepts. As a result, the title of the IRB is 
highly generic, and would not provide readers of her thesis with an appropriate 
understanding of the topic of her thesis. 



VITA 2, 

Molly D. Brant 

Candidate for the Degree of 

Master of Science 

Thesis: CONSUMER RESPONSE TO GENETICALLY MODIFIED FOODS 

Major Field: Agricultural Economics 

Biographical: 

Personal Data: Born in Pawnee, Oklahoma on May 16, 1978, the daughter of 
Bruce and JoBeth Spears and the late Kenneth Buchanan. 

Education: Graduated from Pawnee High School in May 1996; received 
Bachelor of Science degree in Agricultural Economics and 
Accounting from Oklahoma State University in July 2000. 
Completed the requirements for the Master of Science degree 
with a major in Agricultural Economics at Oklahoma State 
University in August 2002. 

Experience: Raised in an agricultural setting in Pawnee, Oklahoma; employed 
at Pawnee IGA from 1994- 1999; employed as a tutor for 
Oklahoma State University from 1997-1 999; employed as a 
teaching assistant at Oklahoma State University from 1999-2000; 
employed as a graduate research assistant at Oklahoma State 
University, Department of Agricultural Economics, 2000-2002. 
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