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ABSTRACT

A Behavioral Genetic and Evolutionary Psychology Perspective
on Decision-Making

Richard Sejean

This thesis mnvestigates the genetic and evolutionary bases of how decisions are made.
Specifically, Study 1 examined the genetic underpinnings of decision-making styles by contrasting the |
relative similanities of monozygotic and dizygotic co-twins along the general decision-making style and
maximizing scales. The results suggest that the extents to which individuals exhibited rational, intuitive,
spontaneous and maximizing decision styles were significantly affected by genetics. While the
hypotheses pertaining to the dependent and avoidant styles enjoyed directional support, the results
were not staustically significant. In Study 2, the predecisional choice processes of monozygotic and
dizygotic co-twins were examined in light of the amount, selectivity and pattem of information
processing exhibited as twins independently solved a computerized decision-making task. The results
suggest that while the amounts of information processed predecisionally were influenced by innate
elements of subjects” decision-making personalities, the selectivity and pattemn components of the
choice process were seemingly adaptive to characteristics of the problem at hand. Finally, in providing
a Darwinian analysis of the information search process underdying mate choice, Study 3 sought to
demonstrate the evolutionary bases of the mind's adapted cognitive policies. To this end, subjects were
asked to find a short-term mate via a computenized mate selection task. In line with evolutionary
predictions, ndividuals tended to deliberate more extensively prior to choosing versus rejecting
potential mates. Moreover, females tended to evaluate more candidates than males before identifying a
winning suitor and devote more search effort to the task overall. Additional findings and implications

are reported in the thesis.
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Chapter 1

INTRODUCTION
Making decisions is central to the human condition. In the words of Thomas Jefferson: “without

the possibility of choice, and the exercise of choice, a man is not a man but a member, an
nstrument, a thing” (as cited in Iyengar and Lepper, 1999, p. 349). What is more, the unique
approach each decision-maker takes when making his or her choices is among a person’s most
life-s}‘;:pingwcharac_jcexistics: “it 15 m your moments of decision that your destiny is shaped”
(Robbins, 1991; p.40).‘Choosing which brands to buy, where to vacation, which applicant to hire,
even which parking space to occupy, are just some of the many problems we all face on an almost

daily basis. Though we all make such decisions, we do so n very special ways.

In the past several decades, luminaries like Herbert Simon, Amos Tversky, Daniel Kahneman and
Richard Thaler have revolutionized our understanding of the human decision-making process (see
Payne, Bettman and Johnson, 1993 for a seminal review). Prior to their contributions — and to
those of nameless others since — decision-making was thought to follow a set of prescriptive
axioms, which did more to describe how the choice process shadd unfold rather than how &t
actually does. In idenufying countless violations of the tenets of rational choice theory (ie., the
leading decision theory at the time) the field of behavioral decision research surfaced as a much-
improved means of descnbing the intricacies of human choice. Though in recent years our
understanding of the human decision-making process has been furthered considerably, most
decision-scientists have focused on studying how the decision process adapts to the task and
contextual characteristics of the problem at hand (e.g., Payne, Bettman and Johnson, 1993) or on
identifying the decisional consequences of individual differences acquired through leaming and

expetience (e.g., Brucks, 1985). While some have explored the workings of more stable decision-

1
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making qualities (e.g., Scott and Bruce, 1995; Schwantz et al,, 2002), none has provided more than
speculative onigins for these. In other words, while individuals have been found to possess their
own charactenistic decision-making styles (1e., decision-making predisposition), it remains unclear

whether general approaches to choice are due to environmental or genetic factors.

By focusing specifically on tracing the expression of psychological traits back to their roots, the
field of behavioral genetics has flourished, bringing the heritability of a wide varety of
psychological measures to the forefront of the nature-versus-nurture debate. Individual
differences in everything from IQ and personality to pathological conditions like alcoholism and
gambling have all been found to bear underlying genetic components (for reviews see Plomin and
McCleams, 1993; Bouchard, 1998). However, despite this impressive and diverse array of
inquiries, virtually no attempts have focused on explonng the genetic underpinnings of decision-
making specifically.

Advances in the decision-sciences have yielded a handful of psychological inventories that can be
used to profile individuals’ decision-making styles (e.g., the General Decision-Making Style
measure). In addition, process-tracing methodologies have been developed which enable
researchers to analyze the cognitive procedures that lead up to the implementation of a choice
(e.g., Mouselab). Using both of these approaches, this thesis seeks to shed light on the nature of
the traits and behaviors that comprise individuals’ approaches to choice by contrasting the relative
similarities of monozygotic (MZ, identical) and dizygotic (DZ, fratermnal) co-twins along relevant
measures (Le., via a behavioral genetic/ twin-study paradigm).

“Whereas behavioral geneticists study vanations within a species, evolutionary psychologists or

sociobiologists attempt to delineate species-typical proclivities or instincts and to understand the

relevant evolutionary developments that took place in the Pleistocene epoch and were adaptive in
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the lives of trbal hunter-gatherers”(Bouchard et al.,, 1990, p.228). Accordingly, as a second focus
this thesis seeks to provide an evolutionary psychology (EP) analysis of the mind’s evolved
decision-making policies by examining the predecisional cognitive processes of individuals as they
solve one of evolution’s most illustrious decision-problems: that of choosing a mate. To this end,

a novel information search framework and process-tracing intetface are empirically tested.
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Chapter 2

LITERATURE REVIEW
This thesis has two main objectives. The first mvolves establishing the innateness of individuals’

approaches to choice. To this end, Studies 1 and 2 report findings wherein the relative similarities
of MZ and DZ co-twins were contrasted along self-reported and process-tracing measures. While
Study 1 focused on examining the genetic underpinnings of decision-making styles, Study 2
sought to shine a behavioral genetic light on key facets of the predecisional choice process. The
thesis’s second objective entails providing a Darwinian analysis of the mind’s evolved decision-
making strategies. As it would have been impossible to study the entire range of cognitive
adaptations in a single undertaking, Study 3 focused on demonstrating the fit between key

evolutionary principles and the search processes underlying mate choice specifically.

The literature review begins by providing a description of the various traits and behaviors that
define individuals® approaches to choice, followed by an explanation of the behavioral genetic
means via which their innateness can be inferred. Next, the chapter will present a breakdown of
the Darwinian process underlying the genotyping of the mind’s evolved cognitive strategtes,
placing particular emphasis on the area of adapted mate search. By bndging the gap between the

psychological and biological sciences, a richer understanding of the human decision-making

process is sought.
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Establishing the Innateness of Individual Approaches to Choice:

A Behavioral Genetic Inquiry

Mapping individual approaches to choice

Decision-scientists have devised various means by which individuals” approaches to choice can be
mapped. In particular, Scott and Bruce (1995) have developed the general decision-making style
(GDMS) measure, a mult-item questionnaire used to directly assess individuals” decision-making
proclivities. Similarly, Schwartz et al. (2002) have developed the maximizing (MAX) scale, a mult-
item measure used to assess the charactenstic levels of optimality sought from peoples’ decision
outcomes. While both of these allow for individuals” approaches to choice to be mapped along
relevant traits, adopting a process-tracing method yields equally meaningful insight into the
cognitive procedures that underlie the predecisional choice process (Payne, Bettman and Johnson,
1993). The following section begins by describing general decision-making style and maximizing

in greater depth, and proceeds by providing a detailed portrayal of the process-tracing approach.

General Decision-Making Style and Maximizing

" The manners with which individuals make their decisions can in part be described by their a prion
general decision-making styles (see Scott and Bruce, 1995 for a complete review). Driver (1979)
has defined decision-making style as a habitual pattern used by individuals in their decision-
making endeavors. Others have contributed to this definition, specifying that decision-making
style can be further characterized by both the amount of information gathered when making a
decision (Driver, Brousseau and Hunsaker, 1990), and the manner with which sense is made of
the data collected (Hunt et al., 1989; McKenny and Keen, 1974; Mitroff, 1983). In 1995, Scott and

Bruce developed a comprehensive instrument to capture individual differences in general
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decision-making style, yielding a five-approach taxonomy (ie., rational, intuitive, avoidant,
dependent and spontaneous). In support of the existing literature, the authors found that
individuals use a combination of styles when making their decisions (revealed by correlations
among the mstrument’s subscales) (cf. Driver, Brousseau and Hunsaker, 1990), and that though
decision-making is a context-dependent activity (Payne, Bettman and Johnson, 1993), decision-
makers are predisposed to the manners by which they make their decisions in general.

Another important feature of a person’s general approach to making decisions relates to the
motivations underlying his or her choice-process. In particular, Schwartz et al. (2002) claim that
individuals are predisposed to the levels of optimality sought from their decision-outcomes.
However, the idea that individual choice-processes are driven by different motives is fairly new.
Under rational choice theory (which assumes that individuals have access to complete information
when making their decisions) the only rational objective is to seek the outcome from which a
maximum le;\zel of utility can be derived (Von Neumann and Morgenstem, 1944). Akematively,
Simon (1955, 1956, 1957) has proposed a decision-rule based on what he calls satisficing.
“Simon’s alternative to rational choice theory questions not only the processes by which options
are assessed and choices made, but also the motives that underlie choice” (Schwartz et al., 2002,
p-1178). Whereas maximizing is motivated by a need to achieve the optimal outcome, satisficing is
nstead driven by the desire to reach an option that is simply good enough. As it is now well
established, given the complexity of the decision world and the cognitive limitations of the human
mind, decision-makers cannot simply maximize their decision-outcomes without factoring-in the
associated costs. Decision-makers must hence adapt their strategies in function of an effort-
accuracy trade-off (Payne, Bettman and Johnson, 1993). Among the many task and contextual
variables that can potentially influence one’s decision to either maximize or satisfice, Schwartz et

al. (2002) suggest that individuals exhibit predisposed levels of maximizing motives in general. Of

6
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interest, maximizing has been shown to negatively affect feelings of wellness and satisfaction, and
even contribute to depression, in spite of the fact that on average, maximizers enjoy objectively
superior decision-outcomes than satisficers (Schwartz et al., 2002; Iyengar, Wells and Schwartz,

2006).

Process-tracing approach: capturing the predecisional choice process

While individuals” approaches to choice have typically been examined via relevant traits (using
self-reported measures), some researchers have proposed that when studying decision-making,
data should be collected as actual choices are being made (Ford et al., 1989). Jasper and Shapiro
(2003) provide three key reasons as to why decision-making should be studied in this manner.
Namely, these are: (1) to evaluate decision-making theories based on the fit between the search
patterns they imply and those observed, (2) to uncover how certain moderating variables affect
the actual decision-making process, and (3) to gain practical insight as to how particular decision-
problems are solved. For example, Laroche, Kim and Matsui (2003) demonstrate how
understanding the cognitive processes that underlie consideration set formation (ie., which
alternatives are considered when making a choice) can have clear and meaningful implications for
marketing practitioners. By identifying the specific decision-heuristics used duning consideration
set formation, the authors propose that managers can identify their products’ salient attributes and

ensure that their brands meet the required cut-offs on each of these.

Researchers have been successful at capturing the cognitive processes leading up te choice using
one of three process-tracing approaches: (1) using introspection and verbal protocol analysis, (2)
by means of eye-movement tracing, and (3) via computenzed interfaces. The first method
requires subjects to verbally describe their thought processes as they solve a particular decision-

problem. Though introspection and verbal protocol analyses enable researchers to uncover both
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quantitative and qualitative components of decision-making, many of the cognitive processes
leading up to choice are unconscious and hence cannot be captured using this approach.
Moreover, to a great extent, the quality of the data collected using introspection and verbal
protocol analyses is directly contingent upon the verbal skills of each individual subject (Payne,
Bettman and Johnson, 1993). Eye-movements tracing is a more sophisticated means of
montitoring information acquisition behavior. Using this approach, the cognitive processes
underlying choice are inferred from subjecﬁ’ gaze as they visually acquire the information needed
to solve a designated problem (Russo and Dosher, 1983). However, this method is marred with
several limitations, including the complexity of the equipment required, its costliness, and the
difficulty inherent to analyzing the collected data (Payne, Bettman and Johnson, 1993; Russo,
1978). In response to the high costs and complexity of the eye-movement monitoring approach,
and the biases inherent to introspection and verbal protocol analyses, decision-scientists have
developed a variety of computerized process-tracing tools (e.g,, Mouselb, see Payne, Bettman
and Johnson, 1993; MouseTrace, see Jasper and Shapiro, 2003; DSMAC see Saad, 1998). This
approach allows researchers to represent a decision-problem via a computer-interface and
monitor key behaviors as they occur in realtime (e.g., extent of information search prior o
implementing a choice). Several varieties of programs exist, each of which 1s suited to studying a
particular type of decision problem. For example, DSMAC (Dynamic Sequential Multi-Attribute
Choice) is specifically suited to studying aunbute-based sequential search behavior (ie., binary
choice) (Saad, 1998). Using a process-tracing approach, researchers are able to cue several aspeéts
of the predecisional cognitive processes. In particular, these include metrics related to the amount
of predecisional processing, the selectivity of predecisional processing, and the pattermn of
predecisional processing (Payne, Bettman and Johnson, 1993). Each of these is discussed in

greater detail in Chapter 4.
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Summary

In summary, researchers have devised various means by which individuals’ approaches to choice
can be profiled. Though, for the most part, cognitive psychologists have relied on the assumption
that a decision-making style is simply a “leamnt, habitual response pattem exhibited by an
individual when confronted with a decision situation” (Scott and Bruce, 1995, p.820). While learnt
and experiential factors are important moderators of a person’s predecisional choice process (e.g.,
Brucks, 1985), 1s it not possible that individuals possess innate decision-making proclivities as
well? Recently, Pinker (2002) has proposed behavioral genetics — the study of how the genes
affect behavior — as a bridge between human biology and psychology. By adopting this
perspective, this thesis seeks to explore the genetic underpinnings of individuals’ approaches to
choice. Accordingly, the literature review proceeds by descrbing key methods by which the
genetic bases of psychological traits can be assessed, providing examples of related studies from

the behavioral genetics literature.

Establishing the genetic basis of psychological traits

For almost every trait in our bodies, there exists a great deal of varation between members of the
species as a whole. Historically, the idea that not only are one’s physical, but also psychological,
traits encoded in the genes has had intuitive appeal. Remarking on the heritable patterns of
behavior among dogs, Francis Galton, cousin of Charles Darwin, made such a claim long before
the gene was even identified as a unit of inheritance (Clark and Grunstein, 2000). Despite the
promise of this idea, several questions had puzzled Galton and his contemporanes. Namely, these
included how to provide empirical evidence for the hentability of psychological traits, and how to
disentangle the genetic from the environmental influences on behavior? However, in an 1875
article published in the joumal Inguries tto Hurman Facilty and s Dewlgprrent, Galton reported a
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breakthrough: “I have .. .[sought] some new method by which it would be possible to weigh in
just scales the effects of Nature and Nurture, and to ascertain their respective shares in framing
the disposition and intellectual ability of men. The life-history of twins supplies what I wanted”

(p.155). Since Galton’s time, behavioral geneticists have further developed specific types of studies
to thusly infer the heritability of psychological traits.

Most recently, a handful of business scholars have attempted to apply behavioral genetic
principles and methods in their areas of specialty. For example, Ilies, Arvey and Bouchard (2006)
provided a strong case for adopting a behavioral genetic approach in the management sciences,
emphasizing the relevance of geneucally rooted traits (Le,, general cognitive ability and
personality), attitudes (Le., job satisfaction), values and interests (ie., perceived work climate and
vocational interests), affective qualities (ie., moodiness) and behaviors (ie., job switching,
leadership and performance) té management scholars and practitioners alike (for other papers
that have applied behavioral genetics thinking in the manégement sciences see also Arvey et al,
2006 and Ilies, Gerhardt and Le, 2004). Similarly, in applying a behavioral genetic approach in the
area of consumer research, Perry (1973) examined the extent to which the consumption of
alcohol, cigarettes and coffee was influenced by an underlying genetic component. In closing, the
author writes: “what this study suggests is that heredity is a vanable worth examining in
connection with attempts to understand and explin consumer behavior” (p.379). Before
discussing the specific means by which this thesis seeks to bridge the gap between the behavioral
genetic- and decision-sciences, a description of the key methods used by behavioral geneticists 1s
provided below. Namely, these include: (1) family studies, (2) twin studies, and (3) adoption

studies (Pinker, 2002; Weiten, 2002).
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Family studies

The rational behind family studies goes as follows: if a given trait is genetically based, then
individuals with higher degrees of genetic relatedness should exhibit more resemblance than
individuals with Jower degrees of genetic relatedness along relevant measures. For example,
individuals who on average share 50% of their genes with each parent should be more similar to
each of them than they are to their first cousins, with whom they share only 12.5% percent of the
genes that vary between individuals. |

Family studies typically examine trait similarity between relatives at four different degrees of
relatedness: between first-degree relatives, who on average share 50% of the genes that vary
between individuals in common (e.g., brothers and sisters); between second-degree relatives, who
on average share 25% of the genes that vary between individuals in common (e.g., half-brothers
and half-sisters); between third-degree relafives, who on average share 12.5% of the genes that
vary between individuals in common (e.g,, first cousins); and between fbunh—degree relatives, who
on average 6.25% of the genes that vary between individuals in common (e.g., second cousins). In
addition, the comparative similarities of related and unrelated individuals, who on average share
0% of the genes that vary between individuals, are sometimes assessed providing a baseline
reference of trait vanability (see Weiten, 2002 for complete review; see also Gottesman, 1991 and
Gottesman, 1993 for examples of family studies that have examined the influence of heredity on
schizophrenia in particular).

Though family studies can reveal whether or not a trait runs in a family, they cannot determine
whether or not the increased resemblance among more related family members is due to genetic
or environmental components of development as closer relatives are also more likely to live

together than distant ones. Accordingly, As Weiten (2002) writes: “family studies can offer useful
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nsights about the possitle impact of heredity, but they cannot provide difiratie evidence” (p.80,
words italicized for emphasis).

Twin studies

In twin studies, researchers gauge the mfluence of the genes on the development of psychological
traits by contrasting the relative similanties of MZ and DZ co-twins along sutted measures.
Wheteas DZ co-twins share 50% of the genes that vary between individuals (no more than any
non-twin brothers and sisters, making them first-degree relatives), their MZ counterparts share
exactly 100% of their genetic makeup. Twins studies are better able to isolate the genetic
component of psychological development than the family approach. Since siblings are typically
reared in the same environment (sharing relatives, neighbors, teachers, peers etc), twin studies are
not limited by the bias that closer relatives are likely to share increasingly similar environments
than their more distant counterparts; a confound inherent to family studies. Any significantly
greater similarity found among pairs of MZ as compared to DZ co-twins on the trait under
scrutiny can thusly be atinbuted to the genes (Pinker, 2002; see Plomin and McClearns, 1993 for a
complete review). For example, in contrasting the relative similarities of MZ and DZ twins along
measures of cognitive ability, McGue et al. (1993) reports significantly greater similarities related
MZ as compared to DZ twins, inferring cognitive ability to be affected by genetics. Similarly, in
demonstrating that MZ co-twins were significantly greater than therr DZ counterparts along
measures of extraversion, Loehlin (1992) inferred this dimension of personality to be shaped by

the genes.

Some have wamed that the twin methodology can provide inflated estimates of heritability
(Laland and Brown, 2002). For example, according to Outo, Christiansen and Feldman (1995)

researchers must consider the fact that parents, peers, neighbors and teachers might treat MZ co-
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twins more similarly than their DZ counterparts (Le., providing the former with a more similar
developmental environment than the latter). However, other varneties of the twin-study paradigm
that focus on contrasting the similarity of MZ co-twins reared apart have addressed this specific
issue (e.g., Bouchard et al., 1990; Tellegen et al., 1988). “The results come out roughly the same no
matter what or how it’s measured. Identical twins reared apart are highly similar; identical twins

reared together are more similar than fraternal twins reared together” (Pinker, 2002, p.374).

Adoption studies

Another method used to assess the influence of the genes on the development of psychological
traits 1s the adoption study. Two types of adoption studies exist, each of which provides slightly
different understanding of bow the genes and the environment affect the development of
psychological traits. The first type of adoption study involves comparing the similanity of related
siblings (who share overlap in 50% of their genes and most of their environment) and adoptive
siblings (who share no genetic overlap and most of their developmental environment). The
second type of adoption study mnvolves contrasting the relative similarities of adopted children
and their adoptive parents, and adopted children and their biological parents. “If adopted children
resemble their biological parents on a trait, even though they were not raised by them, genetic
factors probably influence that trait. In contrast, if adopted children resemble their adoptive
paremts, even though they inherited no genes from them, environmental factors probably
influence the trait” (Weiten, 2002, p.81). For example, McGue et al (1993) used an adoption-
study approach to explore how the genes and the environment influence intelligence specifically.
In finding IQ scores to be as similar between adopted children and both their adoptive and
biological parents, McGue et al. (1993) highlight the importance of both the genes and the

environment in shaping human development (cf. Bouchard, 1998).
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Summary

Individuals differ with respect to key aspects of their general approaches to choice. While
cognitive psychologists have identified several means by which such differences can be mapped,
little (if anything) is know about the nature of the underlying traits and behaviors. Often, these
have simply been assumed as being the products of leaming and experience (Scott and Bruce,
1995). On the other hand, behavioral geneticists have provided strong evidence that: “the mind,
like the body, s significantly influenced by the genes” (Marcus, 2004, p.79), uncovenng innate
components to a vanety of human qualities (e.g., general intelligence). While it has been
established that the genes influence general cognitive abilities like IQ and reading skills to a
significant degree, nothing is known about the genetic roots of decision-making styles. By
studying individuals’ approaches to choice from a behavioral genetic perspective (re., adopting a
twin-study approach), this thesis seeks to by bndge this gap. However, while behavioral genetic
methods “can help explan what makes people different, [...] they cannot explain what people
have in common” (Pinker, 2002, p.377). Accordingly, before proceeding to the empirical portions
of this thesis, an evolutionary psychology perspective on the mind’s more common cognitive

structures is provided below.
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The evolutionary psychology of decision-making:

On the nature of evolved decision-making processes

Evolutionary psychologists propose that the mind has evolved specialized cognitive tools (ie.,
decision heunstics) geared to producing adaptive behavior when solving recurring problems of
genetic life-and-death implications (Tooby and Cosmides, 1992; Gigerenzer and Todd, 1999).
Evolutionary psychologists hence lend implicit support to the nhertance of psycho-behavioral
traits (including those related to decision-making), with DNA as the biological means by which
strategies favored by natural selection are transmitted to future generations. While thus far the
literature review has presented the theoretical material needed to study the nature of individuals’
approaches to choice, the remaining sections will provide an evolutionary psychology explanation
of the development of the mind’s evolved decision-making strategies focusing specifically on the
area of human mate selection. Accordingly, the chapter will proceed by explaining Darwin’s
(1859) theory of evolution by means of natural selection and discuss how it has been applied to
the understanding of human psychology. Next, a breakdown of the search process underlying
mate choice will be provided along with a descniption of the epistemic lenses under which it has
been studied in EP. Subsequently, the literature review will proceed by discussing various
contingencies of sexual strategy (e.g., biological sex), describing the evolutionary contexts in which
the corresponding behaviors would have been adaptive.

Natural Selection, Evolutionary Psychology and Human Mate Selection

Darwin’s theory of evolution by means of natural selection describes the process by which life on
earth evolves (Le., the process by which adaptive qualities become fixed in the genotypes of

successful species). Natural selection is govemed by three major principles: (1) variation, (2)

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



differential fitness, and (3) mhentance (Darwin, 1859). To illustrate, consider the following
example: By and large, all human beings are born with an opposable digit on each hand. However,
long before this adaptive trait was included in the genotype of the species, earty hominid ancestors
were forced to endure the ecological challenges of their environments without it. Then, for some
reason, either due 10 a replication error in the genetic code (i.e., random mutation) or the coming
together of two distinct gene pools (i.e., genetic recombination), some individuals were bom with
opposable thumbs while others, alas, were not (ie., variation). Over generations, individuals with
and without the adaptive grip were forced to compete with each other for scarce resources. This
process persisted until at some point, in light of their superior ability to meet the survival and
reproductive challenges of their environments (ie., differential fimess), coupled with the fact that
the genes for opposable thumbs could be passed on from parent to child (e., inhertance), only

those that possessed the adaptive trait remained.

Evolutionary psychologists propose that similarly, cognitive adaptations to vital challenges of the
environment of evolutionary adaptedness surfaced, providing some individuals with differential
fitness over others. As a result, the mind is said to have evolved a collection of highly specialized
decision-making strategies, triggered by cuing features of the adaptive domain at hand (ie.,
domain-specific cognitive adaptations) (Tooby and Cosmides, 1992; Gigerenzer and Todd, 1999;
see also Barrett, Dunbar and Lycett, 2002 for a comprehensive review). The task of choosing a
mate is among evolution’s most vital decision-problems. Consequently mate selection is among
the most studied domains in evolutionary psychology. However, while researchers have
investigated a wide variety of sexual behaviors and strategies (see Buss, 2002a for a complete
review), few have endeavored to study the cognitive processes that underlie mate choice
specifically (Eba, 1998; Todd and Miller, 1999). This thesis in part seeks to fill this gap.

Accordingly, the following paragraphs provide a detailed account of the search process underlying
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mate choice, discussing the distinct means by which it has been studied by evolutionary
psychologists (e.g., Todd and Miller, 1999). The literature review will then proceed by describing
the key factors surrounding the development of human sexual strategies, focusing on those that

relate to mate search specifically.

- “Mate search
Tn mate choice, humans are constantly evaluating potential suitors (Frank, 1988) (albeit to varying
degrees). The information search processes underlying mate choice have been studied in two
disunct manners. Namely, these include the trait-based and candidate-based approaches. While
the trait-based approach focuses on how potential suitors are evaluated (Le., within-candidate
evaluations), the candidate-based approach focuses on how extensively the mate pool is examined
in order for a winning suitor to be found (ie., how many candidates are considered before a
choice s implemented). Specifically, in traitbased sequentiaksampling, individuals iteratively
acquire attribute information on two competing suitors until a desired threshold of cumulative
discrimmation is reached (Eba, 1998). In altemative-based sequential-sampling (Todd and Miller,
1999), individuals holistically evaluate one prospective mate at a time until a fitting candidate is
found. While empirically, both approaches have been considered independently, some have
suggested combining the two to yield a more comprehensive understanding of the human mate
selection process (Saad and Sejean, 2006a; Saad, 2006, personal communication; Lippman and
McCardle, 1991). The subsequent paragraphs provide a review of the existing studies that have
explored mate search via the trait- and candidate-based approaches discussed above. A unified

mate search model is proposed and subsequently tested in Chapter 5.
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Candidate-based

A person can spend a lifetime sequentially evaluating suitors (i.e., dating) without ever having
encountered them all. A key decision in the search process underying mate choice hence
becomes when to stop evaluating additional candidates and commit to a single one. Accordingly,
Todd and Miller (1999) have proposed that in the context of mate selection, human being have
evolved adaptive satisficing strategies. By means of computer simulations, the authors report
policies that awdd have evolved in light of the ecological constraints of the Pleistocene epoch and
the notion of bounded rationality (which describes the all-pervasive effort-accuracy tradeoff
driving information search as being adaptive to evolutionary concems). While the resulting
models provide msight into possible mate selection strategies, they have yet to be validated via
human testing. Moreover, whereas the candidate-based approach to studying mate search focuses
on how broadly potential suitors are sought (ie., the number of candidates evaluated before
terminating the search process), it offers little insight into the specifics of how individual suitors

are appraised (e.g., how extensively the chosen suitor was examined).

Trait-based

In focusing specifically on the mechanics of how potential mates are appraised, Eba (1998) asked
mate seekers to choose between two available suitors, evaluating them along any number of
relevant traits (e.g., intelligence, attractiveness etc), via a computer-interface. Analyses were then
conducted with respect to the sex of the participant and the temporal context of the proposed
encounter (ie., short-term versus long-term). The authors report findings wherein subjects
employed search procedures that were consistent with evolutionary predictions. For example, as
predicted by Buss and Schmitt’s (1993) sexual strategies theory, males seeking a long-term mate
reportedly devoted more effort to the underlying search process than those seeking a mate for a

short-term affair. Moreover, given that in human mate selection a poor choice is typically more
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costly than a poor rejection, subjects were found to require less convincing prior to rejecting
versus selecting mates (sexual strategies theory 15 descnibed in greater detail below; the effort-

accuracy tradeoff inherent to choices versus rejections is further discussed m Chapter 5).

Summary

Examining mate search from either an exclusively candidate-based or an exclusively trait-based
perspective fails to account for many of the intricacies proper to the task of seeking a mate.
Specifically, in human mate choice, mate seekers must typically evaluate a single candidate at a
time along any number of defining attributes from within an unknown pool of potential suitors
before making a decision to either reject or accept the given suitor. To account for these
particularities, this thesis sought to combine both candidate-based and trait-based approaches into
a mega sampling framework. By adopting this unified approach, both the trait- and candidate-
based components of mate choice can be studied in light the idiosyncratic problemstructure of

the decision at hand (see Chapter 5 for a complete description of the unified mate search model).

Determinants of human mate choice

While ultimately, humans mate for the same reasons (Le., to perpetuate their genes into future
generations), the strategic means by which they do so is influenced by several factors. Most
notably, these include: biological sex (Trivers, 1972) and the anticipated temporal context of the
encounter (Buss and Schmitt, 1993; Kenrick et al., 1990). Given the critical importance of these

parameters, each is discussed in the paragraphs below.
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Sex

Trivers’ (1972) parental investment theory states that in the mating market, the sex that bears the
greater burden of parental investment will be more sexually selective and coy. In humans, relative
to males, females face inherently higher levels of minimal investment (and associated risk) related
to reproduction and parenting. For instance, the minimal parental investment required from
females demands a significant commitment of nine months gestation; for males, this period is
considerably shorter involving a single act of sexual intercourse. Consequently, whereas a woman
can only spread her genes nine-months at a time, a man can potentially do so several times a day!
Moreover, whereas in theory, a man can reproduce throughout his entire lifetime, the average
woman has a much shorter window of opportunity (currently ranging from twenty to twenty-five
years). In addition, while it may be beneficial for males to engage in unrestricted sexual encounters
with multiple partners, doing so offers females only a minute probability of reaping a genetic
payoff, as they are only fertile during a brief period of their menstrual cycle. As the mmimum
costs of parental investment required from females are far greater than those related to males, the
former are typically more selective in seeking a mate, requiring higher levels of accuracy from their
choices (temporal context is discussed as a moderator of this sex-difference in the following
paragraph). Incidentally, males have not always profited from their limited roles in human
reproduction. While females know for sure whether or not they've parented a child (satisfying
their Darwinian imperatives), long before the advent of DNA patemity testing, men were forced
to endure the risk of their parental effort and resources being invested in another man’s child (ie.,
being cuckolded). In response, as the female mind has evolved strict mate-selection policies, its
male counterpart has developed various cuckoldry avoidance mechanisms expressed through
sexual jealousy (e.g,, Buss et al,, 1992), mate guarding (e.g,, Buss, 2002b), and in some extreme

nstances: homicide (e.g., Wilson and Daly, 1992).
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Temporal context

Buss and Schmidt (1993) and Kenrick et al. (1990) have further specified the relationship between
mate-selection strategy and sex by discussing its sensitivity to the anticipated temporal context of
the affair (ie., short-term vs. long-term mating contexts). While the cost-benefit ratio associated
with mating is especially uneven between the sexes i cases of short-term encounters, male and
female prospects face increasingly similar risks and opportunity costs when committing to a long-
term partner (ie., locking themselves into a monogamous relationship). In partial support, based
on the extent to which two competing suitors were evaluated by subjects as a measure of strategic
selectivity, Eba (1998) reported that: “males searching for a long-term mate were more selective
than males searching for a short-term mate. However, females searching for long- and short-term

mates did o differ in their selectivity” (p. 81, italic added for emphasis).

Summary

In the first part of this chapter, it was proposed that both the traits and behaviors that comprise
individuals’ approaches to choice likely bear an underying genetic component. Accordingly,
Studies 1 and 2 were conducted to assess‘ the innateness of related traits and behaviors via self-
reported and process-tracing measures respectively. In the second part, it was proposed that
throughout human evolution, the mind has developed specialized cognitive adaptations.
Accordingly, Study 3 was conducted to analyze the evolved search processes underlying mate
choice in light of surrounding adaptive factors (e.g., the biological sex of the mate seeker). By

bridging the gap between the biological and psychological sciences, this thesis aims to provide a
richer understanding of the human decision-making process.
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Chapter 3

STUDY 1
Cognitive psychologists have identified several traits along which individuals® approaches to

choice can be mapped (e.g., Scott and Bruce, 1995; Schwartz et al., 2002). However, these have
almost exclusively been regarded as products of learning and experience (Scott and Bruce, 1995;
Driver, 1979). The aim of Study 1 was to shed additional light on the matter by explonng the
mnateness of decision-making styles using a twin-study approach. To this end, the relative
similarities of MZ and DZ co-twins were compared along key general decision-making traits (ie.,
general decision-making style and maximizing). Though experiential factors cleardy affect how
decisions are made (e.g., Bruclé, 1985), do people possess innate approaches to choice in general

as well? Herein lays the inquiry of Study 1.

RESEARCH QUESTIONS AND HYPOTHESES
If individuals’ approaches to choice are in fact rooted in the genes, it should follow that MZ co-

twins (Who share 100% of their genes in common) be more similar than their DZ counterparts
(who on average share 50% of the genes that vary between individuals) along related traits.
Accordingly, the current study reports findings wherein the relative similarities of MZ and DZ co-
twins were contrasted along measures of general decision-making style (GDMS) (Scott and Bruce,
1995) and maximizing (MAX) (Schwartz et al, 2002). Hypotheses related to each of these

measures are stated below.
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Twin-zygosity and intra-sibling differences in GDMS & MAX

In 1995, Scott and Bruce developed the GDMS measure, a 25-item inventory used to assess
individuals along a set of five basic decision—makihg sub-styles (ie., rational, intuitive,
spontaneous, dependent and avoidant). In 2002, Schwartz et al. introduced the MAX scale, a 13-
item inventory used to position individuals along a satisficing-maximizing continuum (see Chapter
-2 for a more detailed description of each of these). In Study 1, differencés between siblings were
computed along the vanous subscales of the GDMS measure and along the MAX scale. In
addition, a summary measure of the various intra-sibling differences reported along the subscales
of the GDMS was computed; intra-sibling differences were then compared along the summary
measure with respect to twin-zygosity'. In running the analyses, it was predicted that DZ twins
would exhibit greater intra-sibling differences than their MZ counterparts. Accordingly, the

following set of hypotheses was posited:

Summary of differences along the General Decision-Making Style measure

Hi1: DZ co-twins will be more different than their MZ counterparts along the sub-styles
of the GDMS measure (overall).

Sub-styles of General Decision-Making
Hla: DZ co-twins will be more different than their MZ counterparts along the rational
subscale of the GDMS measure.

Hib: DZ co-twins will be more different than their MZ counterparts along the intuitive
subscale of the GDMS measure.

1 Please note that this measure was intended to provide a summary of the overall intra-sibling differences reported along the
various subscales of the GDMS measure. For a more statistically sound evaluation of the genetic underpinning of decision-

making styles, please refer to the set of sub-style-related analyses.
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Hlc: DZ co-twins will be more different than their MZ counterparts along the dependent
subscale of the GDMS measure.

Hid: DZ co-twins will be more different than their MZ counterparnts along the avoidant
subscale of the GDMS measure.

Hile: DZ co-twins will be more different than their MZ counterparts along the

spontaneous subscale of the GDMS measure.
Maximizing

H2: DZ co-twins will be more different than their MZ counterparts along the maximizing

scale.

METHODOLOGY

Participants

Study 1 consisted of 100 twin-pairs (or 200 individual twins) pooled from two samples.
Participants from the first sample were amassed from the 2005 Montreal twin parade. Twenty-
two pairs of MZ twins and six pairs of DZ twins from this sample completed the GDMS scale
(see Appendix A). Twins from the second sample were recruited from the St-Thomas’ hospital
twin registry in the UK. Thirty pairs of MZ twins and forty-two pairs of DZ twins from the UK
sample completed the GDMS scale; twenty-seven pairs of MZ and forty pairs of DZ twins from

this sample completed the maximizing scale (see Appendix B). Sample splits are listed in Table 1

below.
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Table 1: Sample splits

General Decision Making Style Maximizing
MZ DZ Mz DZ
Canadian Sample 22 pairs 6 pairs - --
United Kingdom Sample 30 pairs 42 pairs 27 pairs 40 pairs
TOTAL? 52 pairs 48 pairs 27 pairs 40 pairs

Procedure

Montreal twins sample

Pairs of twins were randomly approached following an outdoor parade and asked to

independently fill a brief 2-page questionnaire comprised of the GDMS scale.

UK twins sample

Pairs of twins, scheduled for various studies at the St-Thomas’ hospital, were asked to fill out a
slightly more elaborate questionnaire comprised of both the GDMS and maximizing scales.

Agam, siblings were asked to answer their booklets independently.

RESULTS

Confirming the five-factor model of GDMS

A factor analysis was performed on the GDMS dataset via a maximum likelihood (ML) extraction
method using SPSS 13.0. Costello and Osbome (2005) recommend using ML because it allows

for the fit of the proposed model to be assessed via an associated Chi-square statistic (see Also

2 Additional analyses performed on the UK sample only mirrored those related to the pooled sample.
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Fabrigar et al,, 1999). The Chi-square statistic associated with the five-factor model was x*(185) =
189.87 (with 185 degrees of freedom), yielding a p-value of 039 (p >0.2). As the related null
hypothesis postulates that the proposed model indeed fits as well as a perfect model (Latun,
Carroll and Green, 2003), the five-factor model was confirmed, explaining 55.67% of the total
variability in the data (see Loo, 2000 and Spicer & Sadler-Smith, 2005 for further support of the
five-factor GDMS structure; see also scree-plot in Appendix C). Following the extraction of the
five factors, a varimax rotation was performed to determine whether or not the items would load
as expected. The items loaded on the expected factors with the exception of one. As depicted in
Appendix C, tem 25, which was onginally expected to load on the spontaneous decision-making
style, loaded on the somewhat related intuitive decision-making factor. For this reason, tem 25
was included as an indicator of mntuitive decision-making style and dropped from the spontaneous

style’s item set.

Data transformations

In Study 1, each data-point corresponds to a difference between two observations (ve., intra-
sibling difference). The datasets were consequentially bound by zero at the lower end, making
them slightly nght-skewed, while including zero-values. The datasets were hence normalized using
a square-root transformation (see Osbome, 2002 for a complete description of data
transformation protocols). While this process allowed for the ensuing ttests to be performed,
mterpreting the post-transformational data can be a daunting task at best (Osbome, 2002).
Accordingly, the ranges and means discussed below refer to the data in 1ts original form. The
associated t-statistics and p-values, however, pertain to analyses conducted on the normalized

data.
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Method of analysis

As alluded to above, mean differences n the relative similanities of MZ and DZ co-twin were
compared along the various metrics by way of t-tests. In particular, results are reported below as
they relate to intra-sibling differences in the summary measure of decision-making style
dissimilanity (Le., across the various subscales of the GDMS measure), intra-sibling differences in
each of the various sub-styles of the GDMS measure, and intra-sibling differences reported along
the maximizing scale. To account for uneven MZ and DZ sample-sizes, unequal variances were
assumed when running the corresponding t-tests. A synthesis and explanation of the reported

findings is provided in the discussion section.

Summary measure of general decision-making style

In comparing the aggregated mtra-sibling differences of MZ and DZ co-twins reported along
each subscale of the GDMS measure, it was hypothesized that the mean related to DZ co-twins
would be significantly greater than the one corresponding to their MZ counterparts. The

associated results are reported in Table 2 below.

Table 2: Overall intra-sibling differences in general decision-making styles

MZ Dz tudwe df  pudne Status
N=52pars  N=48 pans
Mean aggregated GDMS differences 13.35 17.85 -378 92 <0.001 Supported
(in points) :
Results correspond to a one-sided t-test
27
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As depicted in Table 2, the mean related to DZ co-twins (17.85 units) was indeed significantly
greater than the one pertaining to their MZ counterparts (13.35 units) (t (92) =-3.78, p <0.001).

The contention that GDMS would reveal an mnate component along this metric was hence

supported (see Figure 1 below).
Figure 1: GDMS overall Results
Overall intra-sibling differences
in General Decision-Making Styles
reported by twin zygosity
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Sub-scales of general decision-making style

In comparing the mean intra-sibling differences of MZ and DZ co-twins along each of the sub-
styles of the GDMS measure it was hypothesized that those related to DZ co-twins would be

significantly greater than the ones corresponding to their MZ counterparts. The related findings

are reported in Table 3 below.
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Table 3: Intra-sibling differences along each sub-style of general decision-making

Coud’s MZ Dz rudwe  df  pudne Statrs
alpha N=52pairs ~ N=48 pairs
Rational 0.78 225 347 314 97 0.001 Supported
Intuitive 073 290 348 215 88 0017  Supported
Dependent 0.81 2.85 34 -083 95 0204 Not Supported
Avoidant 0.76 3.06 3.96 -1.00 88 0.159 Not Supported
Spontaneous 0.82 2.00 352 -254 96 0.006 Supported

Results correspond to one-sided t-tests

As depicted in Table 3 above, all of the subscale-related hypotheses enjoyed directional support;
three out of five of these were staustically significant. In particular, intra-sibling differences
reported along the measure of rational decision-making style ranged from O to 12.5 points. As
predicted, the mean pertaining to DZ co-twins (3.47 points) was significantly greater than that of
their MZ counterparts (2.25 points) (t (97) = -3.14, p <0.005). Intra-sibling differences reported
along the measure of intuitive decision-making style ranged from 0 to 12 points. Again, the mean
related to DZ co-twins (3.48 points) was significantly greater than that of their MZ counterparts
(290 points) (t (88) =-2.15, p <0.05). Finally, intra-sibling differences reported along the measure
of spontaneous decision-making style ranged from O to 11 points. Yet again, in comparing the
related mean intra-sibling differences, that related to DZ co-twins (3.52 points) was significantly
greater than the one corresponding to their MZ counterparts (2.00 points) (t (96) =-2.54, p <
0.01). While all the subscale-related hypotheses enjoyed directional support (see Figure 2 below),
those pertaining to the dependent and avoidant decision-making styles were not statistically
significant (p>0.1) (intra-sibling differences ranged from O to 14 and from O to 12 for the
dependent and avoidant decision-making styles respectively; see Table 3 for a depiction of the

related means and statistics). As a possible explanation, the development of these styles is perhaps
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more contingent upon environmental factors. A more detailed discussion on this is provided in

the following section.

Figure 2: GDMS subscale Results

Intra-sibling differences
in General Decision-Making Styles
reported by twin-zygosity
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Maximizing

In comparing the intra-sibling differences of MZ and DZ co-twins along the maximizing scale, it
was hypothesized that the mean related to DZ co-twins would be significantly greater than that of

their MZ counterparts. The results are reported in Table 4 below.

Table 4: Intra-sibling differences in maximizing

Cronbady’s MZ Dz tulwe  df  pulue Status
alpha N=27 pairs ~ N=40 pasrs
Maximizing 0.67 7.00 9.00 171 56 0046  Supported

Results correspond to a one-sided t-test
Intra-sibling differences reported on the maximizing scale ranged from 0 to 24 points. As
predicted, in comparing the related means, that corresponding to DZ co-twins (9.00 units) was

significantly greater than the one peraining to their MZ counterparts (7.00 units)
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(t 56) = -1.71, p <0.05) (see Figure 3 below). While the maximizing scale’s reliability score
(Gronbachy’s alpha = 0.67) was below the standard 0.7 minimum (Nunnally, 1978), the iterative
removal of any single item from the scale failed to improve its reliability. In such cases, one can
apply Devellis’ (1991) rules of thumb wherein he proposes that scores between 0.65 and 0.7 are

minimally acceptable. This issue is further addressed in the limitations section.

Figure 3: Maximizing results

Mean intra-sibling differences
in Maximizing-Satisficing reported by twin zygosity

&

3 10 5 9

w

;j: 8 - 7

22 & DMz
@ 8 8Dz
55 4

£

5 2

g

= 0

DISCUSSION
Decision-makers vary with respect to key aspects of their characteristic approaches to choice.

Though related traits have been identified in the cognitive psychology literature (Scott and Bruce,
1995; Schwartz et al., 2002), prior to this study, little (if anything) was known about their particular
origins. In most cases, they were simply assumed to be the products of leaming and experience
(Scott and Bruce, 1995; Driver, 1979). In contrasting the relative similarities of MZ and DZ co-
twins along measures of decision-making style, Study 1 provides compelling evidence that many
of the traits that comprise individuals’ approaches to choice, however, bear a significant nnate

component.
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While all hypotheses enjoyed directional support, the effect of zygosity on the dependent and
avoidant decision-making styles was not statistically significant. Perhaps these aspects of general
decision-making style are simply more sensitive to developmental factors. For example, it is
possible that while a genetic predisposition for relying on the support of others when making
decisions may exist, the reality of having to make choices autonomously forces an a prioni
dependent decision-maker to adapt his or her decision-making style to the landscape of his or her
decision environment (the notions of developmental plasticity and adaptability to the
environment are discussed in Chapters 4 and 6). Moreover, it is worth mentioning that both the
dependent and avoidant decision-making styles are likely linked to self-confidence (i.e., the trust
one has in his or her own ability to make choices i an autonomous and timely manner). As
conventional wisdom prochims, self-confidence is eamed, not given. Lending empirical support,
Ruefenacht et al. (2002) reported that in dogs, self-confidence is mainly a product of
environmental and experiential factors, not genetic relatedness. If the dependent and avoidant
decision-making styles were in fact linked to one’s acquired self-confidence, it would make sense

that they be less affected by his or her genetic predispositions.

Another noteworthy point of discussion relates to the genetic underpinnings of maximizing,
Among the most vital contributions ansing from Schwartz et al’s (2002) work is the negative
relationship reported between maximizing and feelings of well-being and life-satisfaction. Because
maximizers by definition tend to seek optimality from their decision-outcomes, they are more
prone to experiencing disappointment and regret. As a result, maximizers often to feel worse than
satisficers, despite the fact that on average they tend to enjoy objectively superior decision-
outcomes (see also Iyengar, Wells and Schwartz, 2005). By revealing a genetic component to the
tendency to either maximize or satisfice, the twins-related findings imply a possible link between

genetics and peoples’ general levels of happiness, and ultimately psychological health (see
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Schwartz et al., 2002 for a discussion linking maximizing to depression). This claim 1s supported
in the relevant literature-streams wherein states of psychological wellness have been linked to the

genes (e.g., see Gottesman, 1991, 1993 for a evidence of the genetic basis of schizophrenia).

Limitations

Study 1 was subject to minor limitations. Firstly, while the GDMS measure used on the United
Kingdom sample included all 25 items of the GDMS scale (courtesy of Bruce in a personal
communiqué), the measure completed by members of the Canadian sample was comprised of the
24 items published in Scott and Bruce’s (1995) article. As per the personal communiqué with
Bruce (2005, personal communication), the inconsistency between the two was apparently the
result of a publishing oversight. In Study 1, this discrepancy was remedied by replacing missing
values with their corresponding subject-specific factor-means (Le., with the meaﬁ of the affected

factor).

A second limitation of Study 1 was the low Cronbach’s alpha for the maximizing scale (0.67),
rating below the suggested minimum of 0.7 (Nunnally, 1978). It is worth noting that the iterative
removal of any single item from the scale failed to improve its reliability. In such cases, as Devellis
(1991) proposes, the criteria can be relaxed slightly, and scores between 0.65 and 0.7 can be
considered to be minimally acceptable. Moreover, as Schwartz et al. (2002) report similarly low
reliabilities in the paper that introduced the scale, it is unlikely that the low reliability exhibited in

Study 1 was due to any idiosyncratic features of the sample used therem.

As an additional noteworthy limitation, the specific twin-study flavor used in Study 1 mvolved
contrasting the relative similarities of MZ and DZ co-twins reared together. However, some have

wamed that MZ siblings might share more similar developmental experiences than their DZ
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counterparts. For example, 1t is possible that in looking more altke, MZ co-twins are treated more
similarly by their parents, peers, teachers etc. than their DZ counterparts (Owto, Christiansen and
Feldman, 1995). While the results typically come out the same across twin-study implementations
(Pinker, 2002), future researchers might consider reproducing Study 1’s findings using a different
behavioral generic approach (e.g., by examining the relative similarities of MZ co-twins reared

apart).

Conclusion

In conclusion, Study 1 yielded findings wherein several of the traits that underlie individuals®
approaches to choice were reportedly influenced by genetic factors. In particular, MZ co-twins
were found to be significantly more similar than their DZ counterparts along several measures
general decision-making style and maximizing. However, not all of the findings enjoyed statiétical
significance. In particular, MZ co-twins were not significantly more similar than their DZ
counterparts with regards to the dependent and avoidant components of their general decision-
making styles. This pattem of findings suggests that while genetic predispositions are important
factors in influencing the development of human traits, they are by no means deterministic.
Moreover, while certain aspects of individuals approaches to choice are relatively fixed in the
genes, others imply more plasticity (ie., adaptability to the environment). In summary, Study 1
provided evidence that several decision-making traits are indeed rooted in the genes. What
remains to be seen is whether or not key facets of the cognitive process underlying decision-
making (ie., predecisional information search behaviors) are similarly ingrained. Herem lays the

focus of Study 2.

gl
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SUMMARY OF FINDINGS

GENERAL DECISION-MAKING STYLE

Hi1: DZ co-twins will be more different than their MZ counterparts along the
sub-styles of the GDMS measure (summary measure).

Hia: DZ co-twins will be more different than their MZ counterparts along the
rational subscale of the GDMS measure.

Hi1b: DZ co-twins will be more different than their MZ counterparts along the
mtuitive subscale of the GDMS measure.

Htc: DZ co-twins will be more different than their MZ counterparts along the
dependent subscale of the GDMS measure.

Hid: DZ co-twins will be more different than their MZ counterparts along the
avoidant subscale of the GDMS measure.

Hie: DZ co-twins will be more different than their MZ counterparts along the
spontaneous subscale of the GDMS measure.

MAXIMIZING

H2: DZ co-twins will be more different than their MZ counterparts along the
maximizing scale.

Supported

Supported

Supported

Not Supported

Not Supported

Supported

Supported
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Chapter 4

STUDY 2
If the genes are in part responsible for one’s general decision-making styles, are more mplicit

aspects of a person’s choice process rooted in DNA as well? If so, it should follow that given their
greater genetic overlap, MZ co-twins behave more similarly than their DZ counterparts when
making actual decisions. In Study 2, the cognitive processes underlying the choices made by MZ
and DZ co-twins were captured along key process-tracing measures as siblings independently
solved a computerized decision-making task. The relative similarities of MZ and DZ co-twins
were subsequently contrasted, infernng the innateness of essential facets of the predecisional
choice process. Chapter 4 begins by providing a description of the process-tracing approach
employed in Study 2 (including a depiction of the information display format and various process-
tracing metrics employed therem), and proceeds by positing the related research questions and
hypotheses. Subsequently, the chapter provides a detailed report of the decision-making task
presented in the study, discussing the surrounding methodological considerations and procedures.

A synopsis of the findings and a related discussion follow directly thereafter.
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THE PROCESS-TRACING APPROACH

The computer-interface

For the purpose of Study 2, a computerized decision-making task was developed using Mouselab,
a process-tracing application development platform (see Payne, Bettman and Johnson, 1993 for a
detailed description). In compleung the task, subjects were asked to select a winning alernative
from a predefined set of available options. As depicted in Figure 4, altemnatives were listed on a
computer screen along their defining attributes in a matnix (or tabular) format with each column
corresponding to an altermnative and each row pertaining to a given attnbute. While traditionally,
rows correspond to alternatives and columns pertain to attributes, a transposed configuration was
chosen to accommodate for the way Mouselab applications elicit chosen outcomes (i.e., at the
bottom of the screen aligned with the columns). A matrix schema was employed to allow for
several key search metrics to be computed (these are discussed in the following section). The
specific dimensions of the information display matrix presented in Study 2, along with the exact

context and stimulus space proposed therein, are discussed in the methodology section.

Figure 4: Sample information display matrix

Alternative 1 ~ Alternative 2 Alternative 3

Choose One: Alternatve A Alternatwe B Alternatve C
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As depicted in Figure 4, units of information were displayed in cells at the intersection of the
corresponding altermmative and attribute areas. These were initially hidden to subjects, enclosed
within an opaque outer-layer or “box”. A single unit could be viewed at a time by clicking in the
appropriate location with the mouse. Once subjects felt that they had sufficiently evaluated the
available options, they were instructed to select a winning alternative by clicking in the appropriate
selection-box at the bottom of the screen (the expenimental procedure is discussed in greater

detail in the methodology section).

Measures

As subjects acquired information, several process-tracing measures were recorded. Specifically, for
each unit requested, the application recorded the identifier of the box (used to breakdown its
associated alternative and attribute properties), the time at which the box was opened, the time at
which the box was closed, and a message field denoting the type of operation made (i.e., whether
a box was opened, closed or a choice was made). From these basic measures, several more
complex metrics were computed. In particular, these included metrics related to: (1) the amount
of processing, (2) the selectivity of processing, and (3) the pattern of processing exhibited
predecisionally. Each of these is addressed in the following paragraphs, along with the associated

research questions and hypotheses.
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RESEARCH QUESTIONS AND HYPOTHESES

Amount of processing

As Payne, Bettman and Johnson (1993) state, the amount of processing.a person dedicates to
solving a decision-problem is an important facet of his or her choice-process. Accordingly, the
authors propose three complimentary measures related to: (1) the total amount of information
acquired predecisionally (ie., the total number of times that information boxes were opened
before a final decision-outcome was reached), (2) the total amount of time spent processing
mnformation (ie., the total amount of time during which information boxes were open), and (3)
the average amount of time spent per unit of information processed. In stating the specific

hypotheses, the computation of intra-sibling differences along each of these is discussed mn the

paragraphs below.

Total amount of information processed

With regards to this metric, the amount of information acquired predecisionally was first
computed for each subject as the total number of times information boxes were opened before a
winning option was chosen (Payne, Bettman and Johnson, 1993). The related intra-sibling
differences were subsequently computer along two complimentary measures. The first involved
calculating the absolute difference between the total numbers of times information boxes were
opened by each sibling. The second involved computing a similarity proportion for each pair of
twins by dividing the number of cells acquired by the less extensive information searcher by that
of his or her more exigent co-twin. The difference between 50 and 100 cells is much more
impressive than the difference between 300 and 350 despite the fact that in both cases the
absolute difference is 50. In the latter case both individuals share a high extent of information
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search; in the former, they do not. In contrasting the results of MZ and DZ co-twins along both

of these metrics, the following hypotheses were proposed:

Intra-sibling differences

H3a: DZ co-twins will be more different than their MZ counterparts with respect to the

number of times information boxes were opened predecisionally.

Intra-sibling similarities

H3b: MZ co-twins will acquire more similar proportions of predecisional information
than their DZ counterparts.

Total amount of time spent processing information

With regards to this metric, intra-sibling differences were computed as the absolute difference in
the total amounts of time each sibling spent processing information before committing to a
winning option. In contrasting the results of MZ and DZ co-twins along the ensuing metric, the
following hypothesis was proposed:

H3c: DZ co-twins will be more different than their MZ counterparts with respect to the

total amount of time spent processing information predecisionally.

Average amount of time spent processing each unit of information

With regards to this metric, intra-sibling differences were computed as the difference in the total
amount of time each sibling spent processing information before committing to a winning option
divided by the corresponding numbers of times that information boxes were opened
predecisionally. In contrasting the results of MZ and DZ co-twins along the ensuing metric, the
following hypothesis was proposed:

H3d: DZ co-twins will be more different than their MZ counterparts with respect to the

average amount of time spent processing each unit of predecisional information.
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Selectivity of processing

The second set of process-tracing metrics examined in Study 2 relates to the selectivity of the
cognitive strategy preceding the implementation of a choice. As Payne, Bettman and Johnson
(1993) write: “a central distinction among strategies 1s the extent to which they make tradeoffs |
among attributes. Decision strategies (such as weighted additive) that make tradeoffs are called
compensatory strategies, whereas strategies (such as lexicographié) that do not make tradeoffs are
called non-compensatory” (p. 29). Non-compensatory strategies are typically less effortful and
entail more selective processing. Payne, Bettman and Johnson (1993) propose that the consistency
of processing across alternatives and attributes are indicators of processing selectivity (Le., whether
a compensatory or non-compensatory decision strategy was opted for). Specifically, they state:
“more compensatory decision rules [...] imply a pattem of information acquisition that is
consistent (low in variance) across altematives and attributes; in contrast, non-compensatory
strategies [...] imply more varance in processing” (p.155). Payne, Bettman and Johnson (1993)
suggest computing processing selectivity (Le., processing consistency across alternatives and
attributes) as the variance in the proportions of time spent evaluating each altemative (and each

attribute) individually. To illustrate, consider the following example.

Assessing the consistency of evaluative processing across alternatives:

Proportions of processing for each alternative:

e Twin 1: 50% of processing on alternative 1,25% on alternative 2, 10% on altemative 3, 10% on
alternative 4, 5% on alternative 5, and 0% on akemative 6.

e Twin 2: 80% of processing on alternative 1, 20% on alternative 2, and 0% on the four remaining
alternatives

To calculate the net metric of similarity:

1. Compute the variances in the proportions related to Twins 1 and 2

2. Compute the absolute difference between the two vartances
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In other words:
e Let Varl = Variance of (0.5, 0.25, 0.10, 0.10, 0.05, 0)
e Let Var2 = Variance of (0.80,0.20, 0,0, 0, 0)
e Net metric of similarity = Varl - Var2

The same logic was used to compute the vanance i the proportions of time spent on each
attnibute. In contrasting the relative similanities of MZ and DZ co-twins along these metrics, the

following hypotheses were posited:

Processing consistency across alternatives

H4a: DZ co-twins will be more different than their MZ counterparts in terms of the

processing consistency displayed across alternatives.

Processing consistency across attributes:

H4b: DZ co-twins will be more different than their MZ counterparts in terms of the

processing consistency displayed across attributes

Pattemn of processing

The final measure of cognitive processing examined in Study 2 relates to the pattem of
information search preceding a decision (ie., whether processing was more altemative- or
attribute-based). Specifically, processing pattern can be assessed by comparing the (n + 1)* unit of
information acquired to the n® unit of information acquired. If both are within the same

alternative, the sequence is recorded as an alternative-based transition. If both are within the same
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attnbute, the sequence 1s recorded as an attrnibute-based transition. Payne (1976) has proposed the

following measure to capture the decision-maker’s pattem of processing:

(Altemative-based transitions — Attnibute-based transitions)

(Alternative-based transitions + Attribute-based transitions)

Ratios closer to +1 are indicative of an alternative-based processing pattern; those closer to —1 are
indicative of an attribute-based processing pattern. In contrasting the intra-sibling differences
related to MZ and DZ co-twins, 1t is hypothesized that:

H5: DZ co-twins will be more different than their MZ counterparts in terms of their

information processing patterns.

METHODOLOGY
For the purpose of Study 2, a process-tracing task was developed using Mouselab. The following

sections provide a description of the pre-experimental configuration of the task and a detailed

report of the subsequent experimental procedure.

Pre-experimental task design and configuration

The key activities involved in configuring the decision-making task employed in Study 2 were: (1)
choosing the problem context, and (2) defining the stimulus space-accordingly (i.e., generating
alternatives). The reasoning behind the sumuli choices and the surrounding problem+-context was
as follows: as a requirement, the chosen decision-situation needed to provide subjects with a
general decision-making task that was not so common that they would likely have common or
established processing strategies (ie., to capture individual differences), yet familiar enough that

they would understand how to inform themselves in order to complete the task (ie., to avoid
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random choice processes). These criteria were established to elicit individual differences in the
cognitive processes leading up to a choice being made. As a result, the context of choosing a hotel

for a 2-week vacation was selected.

In defining the stimulus space (Le., information display matrix), each hotel was described along 7
key attributes. Namely, these were: (1) Cleanliness, (2) fun, (3) location, (4) restaurant, (5) security,
(6) service, and (7) weather. These attributes and their corresponding scale-levels were derived
from a review of hotel descriptions listed on various travel websites (e.g., www.hostelworld.com,

www.hotels.com, expedia.com). Attnbutes and their scales are listed below:

Attribute names and scales 3
Cleanliness: Poor — Fair — Good — Very Good
Fun: Dull - Fun ~ Very Fun
Location: Poor — Nice — Very Nice
Restaurant: 2 stars — 3 stars — 4 stars
Security: Poor — Fair — Good — Very Good
Service: Poor — Fair — Good — Very Good
Weather: Rainy ~ Showers — Cloudy — Windy — Sunny

Each hotels profile was generated using a randomizing function. Specifically, for each hotel a
random number generator was used to assign an integer value to each of its awtributes (with 1
corresponding to the lowest attribute level and subsequent integers corresponding to the
remaining levels in increasing order of anticipated preference). To illustrate, consider the following
example. As depicted in the list above, the cleanliness attribute was comprised of four distinct
levels. To configure a given hotel’s standing along the cleanliness attribute, a random number
generator was prompted to produce an integer between 1 and 4. Provided the integer returned

were “3”, the hotel would be assigned the value “good” along the cleanliness attnibute.

? Note that this scale does not pass the criteria of being mutually exclusive and mutually exhaustive. This, however, does
not in any way harm the twins-related findings.
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Experimental procedure

Study 2 was compnsed of 132 individual twins (27 MZ twin-pairs and 39 DZ twin-pairs)
ongmnating from the UK sample* descnibed in Study 1. In participating, subjects were asked
complete a computerized decision-making task involving the selection of a vacation resort from
among six hotels, each of which was defined along the seven attributes listed on the previous
page. These particular dimensions were selected to offer subjects a sizable amount of information,
while respecting Mouselab’s display boundanes. Subjects were mformed that in informing
themselves, though hotel features were listed alphabetically, they were not required to open boxes
n any particular order. Moreover, subjects were instructed to only open as many boxes as was
needed to make a choice among the available options. The task ended when subjects committed

to their final choice and clicked in the confirmation area at the bottom of the screen.

The study was conducted in multiple sessions over a six-month period at the St-Thomas” hospital
genetic epidemiology and twin research unit. Sessions were run on four computers and took
approximately 10 to 15 minutes to complete (including instructions and demonstration screens).
Several screens were designed to introduce subjects to the task. Subjects were first shown a
prototype information display matrix with all the cells open, familianizing them with the task’s data
structure. Next, subjects were shown a demo screen with all the cells closed, and asked to acquire
information and make a choice. Data from this screen was discarded as it was designed solely for
trial purposes. After having navigated past these screens, subjects were presented with the actual

task.

4 The discrepancy between the number of MZ and DZ twin participants arises from the fact that at the time of the study,
the UK twins-lab had been focussing on collecting data pertaining to DZ co-twins for the purposes of other projects.
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RESULTS

Method of analysis

Mean differences in the relative similanities of MZ and DZ co-twins were assessed via a series of t-
tests. In order to account for uneven cell sizes pertaining to MZ and DZ subject data, unequal
variances were assumed when running the corresponding analyses. With regards to the mtra-
sibling-related analyses, datasets were normalized using a square-root transformation prior to
analyses (cf. Chapter 3). Where data-points corresponded to proportions (ie., H3b), the datasets
were normalized using the arcsine transformation before being analyzed (see Osbome, 2002 for a
complete description of data transformation protocols). As in Study 1, while this process allowed
for the desired t-tests to be performed, mterpreting the post-transformational data can be a
daunting task (Osbome, 2002). Accordingly, the means discussed below refer to the data in its
onginal form. The associated t-statistics and p-values, however, pertain to analyses conducted on
the normalized data. A synthesis and an explanation of the reported findings are provided in the

discussion section.

Amount of cognitive processing

It was hypothesized that DZ co-twins would exhibit greater intra-sibling differences than their
MZ counterparts along the vanious metrics related to the amount of processing preceding the

implementation of a choice. The associated results are presented in Table 5 below.
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Table 5: Amount of processing with regards to twin zygosity

Mean vitra-sitling differences in: MZ DZ  twldue df  pudne Status

N=27 N=39

pairs pairs

Amourts of information processed 13.70 2667 334 59 <0001 Supported
(in untts of information processed)
Proportions of information processed 0.68 0.55 208 55 0.02 Supported
(similarity index)
Differences i total time spent processing 15.37 2797 -199 o4 0.03 Supported
information (in seconds)
Differences in average time spent on each 126 154  -030 60 0.38 Not
unit of information (in seconds) supported
Results pertain to one-sided t-tests

As depicted in Table 5, the amounts of processing preceding the implementation of a choice were
seemingly influenced by genetic factors. In particular, the mean intra-sibling differences in the
amounts of information processed predecisionally related to DZ co-twins (26.67 units) was
significantly greater than @t corresponding to their MZ counterparts (13.70 units) (t (59) =-3.34,
p <0.001). In comparing the related similarity indexes, as predicted, that related to MZ co-twins
(0.68) was significantly greater than the one corresponding to their DZ counterpants (0.55)
(t (55) = 2.08, p <0.05). With regards to the temporal metrics, DZ co-twins were significantly
more different than their MZ counterparts in terms of how much time they spent processing
information predecisionally, (27.97 vs. 15.37 seconds respectively) (t (64) = -1.99, p < 0.05).
However, in comparing the average amounts time spent processing each unit of predecisional
information, no significant differences were found between DZ and MZ co-twins (p>0.2) (see
Table 5 for related means and statistics). Perhaps while the total amount of time spent processing
units of information was a good indicator of the amount of processing devoted to the
predecisional choice process, the average amount of time spent on each unit was more related to

processing speed. In either case, this first set of analyses provides strong evidence that the amount
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of processing individuals devoted to solving the proposed decision-problem was influenced by
genetic factors.
Selectivity of cognitive processing

It was hypothesized that DZ co-twins would exhibit greater intra-sibling differences than their

MZ counterparts along metrics of processing consistency across alternatives and across attributes.

The results associated with each of these are presented in Table 6 below.

Table 6: Mean intra-sibling differences in processing selectivity

Mean intra-sitbing differences i MZ DZ  tuiduwe df pudue Status
N=27 N=39
patrs parrs
Processing consistency across alternatives 0.03 0.02 054 48 0.30 Not
(in variances across alternatives) supported
Processing consistency across ' 0.02 002 061 o4 027 Not
attributes supported

(in variances across attributes)

Results pertain to one-sided t-tests

As depicted in Table 6, intra-sibling differences reported along the altemative- and atribute-based
processing selectivity metrics were quite similar between DZ and MZ co-twins. Hence, the related
hypotheses were not supported (p >0.2). Of interest, variances in the proportions of time spent
evaluating each alternative (M = 0.02) and each attribute (M = 0.02) were small across subjects,
irrespective of genetic relatedness. This suggests that most individuals made use of equally
selective processing strategies, in particular opting for a more compensatory approach (i.e., small
variances entail more consistency; consistency entails the use of more compensatory strategies).
Hence, while the amounts of information acquired predecisionally were reportedly linked to

genetic factors, processing selectivity was more sensitive to the specific charactenistics of the
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problem at hand (i.e., task and context variables) (Payne, Bettman and Johnson, 1993). This claim

is further developed in the discussion section.

Pattemn of cognitive processing

It was hypothesized that DZ co-twins would exhibit greater intra-sibling differences than their
MZ counterparts along the processing pattern metric described eardier. The associated results are

presented in Table 7.

Table 7: Mean intra-sibling differences in processing pattern

MZ Dz t-wilne d pudue Status
N =26 pars N=38 pars
0.52 047 0.88 60 019 Not supported
Results pertain to a one-sided t-test

As depicted in Table 7, MZ and DZ co-twins were equally similar with respect their processing
patterns. In comparing the related means, that related w0 DZ co-twins (0.52) did not differ
significantly from the one corresponding to their MZ counterparts (0.47) (p>0.1). In addition, as
with processing selectivity, the mostly positive pattern metrics revealed across subjects (M = 0.26)
suggests that individuals tended to adapt their processing patterns similarly, evaluating alternatives
holistically (versus heuristically) prior to identifying a winning option. This finding supports the
contention that subjects employed a more compensatory decision strategy in completing the task,
as compensatory strategies are associated with a more altemative/holistic-based evaluation
pattemns (ie., positive pattern metrics) (Payne, Bettman and Johnson, 1993). It would hence
appear that like processing selectivity, processing pattern was adaptive to the charactenistics of the

decision-problem at hand. A related discussion is provided below.
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DISCUSSION
Study 2 reports findings wherein MZ co-twins tended to dedicate more similar amounts of

processing to their predecisional information search than their DZ counterparts. The latter
highlights two important findings: (1) in support of the existing literature, individuals displayed
idiosyncratic information needs (Cacioppo and Petty, 1982), and (2) individual differences in the
amounts of processing engaged in predecisionally were significantly influenced by genetics. ThlS
finding was expected as the amounts of search preceding an individual’s decisions are likely linked
to innate elements of his or her personality (e.g., Verplanken, Hazenberg and Palenewen, 1992).
On the other hand, virtually no individual differences were revealed along the various measures of
processing similarity and processing pattern. While the amount of information processed
predecisionally was reportedly linked to genetic factors, the type of decision-strategy applied was
seemingly more sensitive to the characteristics of the problem at hand (cf. Payne, Bettman and
Johnson, 1993). This claim fits within the adaptive decision-making framework proposed by
Payne, Bettman and Johnson (1993), wherein decision-makers are said to adapt their strategies to
the given problem’s task and contextual parameters. Interestingly, the adaptive mechanism by
which the mind assesses the decision-problem’s defining features and triggers an adaptive strategy
accordingly is likely itself an adaptation (in an evolutionary sense) and hence genetic in nature.

This possibility is further explored in the thesis’ final chapter.
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Limitations and directions for future research

Study 2 was subject to minor limitations. First, Study 2 sought to infer the innateness of various
aspects of the predecisional choice process via data gathered from the completion of a single
| decision-making task (ie., hotel selection task). It would however have been of value to assess the
stability of the extracted processes across a greater varety of decision problem domains, varying
not only in terms of the proposed situation (e.g., selecting a hotel) but also with regards to the
problem’s task and context variables (e.g;, dimensions of the information display matrix). This
would have allowed for commonalities in the manners with which individuals adapt their
decision-making strategies to the parameters of the task at hand to be further explored. Future
research should consider exploring the genetic underpinnings of the predecisional choice process
n a greater variety of decision tasks and contexts. Moreover, it may have been a good idea to
control for subject-specific travel experience during the experiment, as expertise has been shown
to affect the decision-making process (e.g., Brucks, 1985). However, as there is no reason to
assume that intra-sibling differences in travel experience would systematically bias the results of
one type of twin more than the other, this omission did not likely pose a significant problem. As
an additional point of interest, in Study 2 subjects’ information search processes were elicited via a
classic information display board (IDB) paradigm (ie., matrix presentation format). While this
allowed for the computation of several powerful metrics (ie., amount of processing, selectivity of
processing, and pattern of processing) to be performed, future research might consider studying
the innateness of additional information behaviors using altemative choice models (e.g., adopting
a sequential mult-attribute choice approach). Finally, as proposed in Study 1, future researchers
should seek to replicate this study’s findings via additional behavioral genetic methods (e.g., by

contrasting the similarities of MZ co-twins reared apart).
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Conclusion

By means of two distinct approaches (ie., via self-reported and process-tracing measures), the
behavioral genetic component of this thesis reported several of the traits and behaviors that
compn'ser individual approaches to choice as being influenced by genetics. Specifically, the extents
to which individuals exhibited rational, intuitive and spontaneous decision-making styles, and
sought to maximize the outcomes of their choices, were reportedly defined within a greater set of
innate predispositions. Similarly, the amounts of processing exhibited predecisionally were
seemingly linked to the genes. While reported levels of these traits and behaviors presumably boar
a direct genetic foundation, Studies 1 and 2 suggest that many other features of individuals’
approaches are more sensitive characteristics of the given decision-problem, regulated by an
evolved domain-general mechanism “geared to producing adaptive behavior in environments
whose contours cannot be predicted and are not recurnng” (MacDonald, 1991, p.11, italics
added). As a result, it was proposed that adaptive decision-making (as defined by Payne, Bettman
and Johnson, 1993) is likely itself an adaptation, albeit one along which individuals do not differ
significantly.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



SUMMARY OF FINDINGS

AMOUNT OF PROCESSING

H3a: DZ co-twins will be more different than their MZ counterparts with
respect to the number of times information boxes were opened predecisionally.

H3b: MZ cotwins will acquire more similar proportions of predecisional
information than their DZ counterparts.

H3c: DZ co-twins will be more different than their MZ counterparts with
respect to the total amount of time spent processing nformation
predecisionally.

H3d: DZ co-twins will be more different than their MZ counterparts with

respect to the average amount of time spent processing each unit of
predecisional information.

SELECTIVITY OF PROCESSING

H4a: DZ co-twins will be more different than their MZ counterparts in terms
of the processing consistency displayed across alternatives.

H4b: DZ co-twins will be more different than their MZ counterparts in terms
of the processing consistency displayed across attributes

PATTERN OF PROCESSING

H5: DZ co-twins will be more different than their MZ counterparts in terms of
their information processing patterns.

Supported

Supported

Supported

Not Supported

Not Supported

Not Supported

Not Supported
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Chapter 5

STUDY3

“The aim of EP 1s to idenufy the selection pressures that have shaped the human psyche
over the course of evolutionary time, and then test whether our psychological
mechanisms actually show the features one would expect if they were designed to solve
these particular adaptive problems (for example, choosing mates or detecting cheats).”

(Barrett, Dunbar and Lycett, 2002, p.10).

While Studies 1 and 2 focused on exploning the mnateness of individual approaches to choice, the
purpose of Study 3 was to provide an EP analysis of the mind’s evolved decision-making
strategies. As it would have been impossible to do so across the full gamut of evolutionary
domains, Study 3 focused on exploring evolved decision-making policies within the specific
context of human mate selection. To this end, participants were asked to search for a short-term
mate via a computerized process-tracing interface. The extracted search processes were
subsequently examined in light of evolutionary predictions along various search metrics. This
chapter begins by providing a description of the framework and measures used to explore mate
search in Study 3, followed by a detailed account of the related research questions and hypotheses.
Next, the experimental task and procedures are discussed, followed by a presentation of the

ensuing findings and a related discussion.
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SEQUENTIAL CHOICE
In the previous study, all of the information needed for participants to solve the given decision-

problem was simultaneously available. Subjects simply had to decide on which units of
information to sample prior to implementing a choice. However, in many real world situations
(e.g., choosing a parking space, hiring a secretary, seeking a mate), individuals must sequentially
evaluate altematives one at a time, with neither the awareness of how many exist nor the
knowledge of the alternative-set’s qualitative distribution. Moreover, in many cases, once a
particular option is forgone, it can no longer be chosen at a future point in time (i.e., backtracking
is not possible). Hence, whether one chooses to select or reject a given option, the person must

contend with the uncertainty of what could have been.

A unified sequential mate search model

The task of choosing a mate is among evolution’s most notorious sequential choice problems
(Todd and Miller, 1999). The search process underlying mate choice can be described along two
dimensions: the first relates to the breadth of search (ie., the number of candidates evaluated); the
second relates to its depth (i.e., the amount of search dedicated to each candidate). While in the
literature, both dimensions have been considered independently (e.g,, Todd and Miller, 1999; Eba,
1998; see also Chapter 2 for a summary of studies that have examined mate search via these two
approaches), the current study sought to examine the cognitive process underlying mate choice
from a more unified perspective (see Figure 5 below). In particular, Study 3 explored mate search
from both a candidate- and trait-based perspective. While the candidate-based analyses sought to
provide insight into the thoroughness (or breadth) of search for a winning suitor from within a
pool of possible candidates, the trait-based analyses sought to describe how extensively each

potential mate was evaluated before being either chosen or rejected by the mate-seeker.
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Figure 5: A unified search model
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In Figure 5, each rectangular box cotresponds to a possible candidate (or alternative)
evaluated in sequence (i.e., one by one without the possibility of backrracking); each
oval area denotes a unit of information (Le., attribute-value) processed along the
corresponding candidate. Mates are evaluated one at a time unul a decision can be
made to either select or reject a given candidate (denoted by the horizontal bar); the
vertical bar indicates the decision to commit to a winning suitor. The search metrics,
interface and stimuli are discussed in subsequent sections.

Search metrics

As depicted above, the unified framework provides insight into several distinct characteristics of
the search process. Namely, these include: (1) the number of alternative candidates evaluated (ie.,
the number of altematives preceding the vertical bar), (2) the amount of processing dedicated to
the chosen candidate (Le., the units of information processed along the final/chosen altemative),
(3) the amount of processing dedicated to rejected candidates (the total or average units of
mformation processed along the altematives excluding the final/chosen one), and (4) the total

amount of search preceding mate choice (i.e., total units of information processed during the task).
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Search interface

To collect the various search metrics described above, a computerized mate selection task was
developed using Visual Basic 6.0. In completing the task, subjects were asked to sequentially
evaluate potential mates unul a winning one was found (the number of candidates evauated
relates to the breadth dimension of search). In particular, subjects evaluated candidates one by one
along any number of their defining attributes (e.g., intelligence, attractiveness) via a computer
interface (see Appendix D — Figure 6 for a screenshot of the mate selection task’s interface),
allowing for a single atribute value to be viewed at a tme (the units of information processed
during candidate evaluations relates to the depth dimension of search). Subjects sequentially
evaluated candidates as extensively as needed until a decision could be reached to either choose
the current suttor (terminating the search process) or continue searching for a superior mate
(permanently eliminating the current candidate). Additional details surrounding the configuration
of the task (re., identfying relevant attributes, generating a pool of potential suitors, setting the

order in which candidates are evaluated etc.) are discussed in the methodology section.

Search moderators

“In exploring mate choice, there are two general issues to consider. First there are general
principles that underpin and guide mate choice: these are often considered to be human
universals in that, given the nature of the Darwinian process, they apply to everyone.
However, individuals’ decisions in this, as in every other aspect of real life, are
contingent.”

(Barrett, Dunbar and Lycett, 2002, p.93)

Study 3 sought to investigate mate search in light of the universal principle that in mate selection,

a poor choice is more costly then an overly prudent rejection, as well as according to several sub-
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species contingencies. Namely, these included the biological sex, sociosexuality (Simpson and
Gangestad, 1991), need for cognition (Cacioppo and Petty, 1982) and maximizing (Schwartz et al,,
2002) tendencies of the mate seeker (each of these is discussed in greater detail in the following
paragraphs). As the purpose of Study 3 was to emphasize inter-group differences along the
extracted search metrics (e.g., sex-differences), the mate selection task was specified as having a
short-term context (see Buss and Schmitt, 1993 for a seminal review paper conceming the effects
of temporal context on sex-differences mn reproductive strategy; see also Chapter 2). Research

questions and hypotheses pertaining to each of the proposed determinants of search are stated

below.

RESEARCH QUESTIONS AND HYPOTHESES

Choices versus mate rejections in mate search

In human mate selection, the costs of making an naccurate choice exceed those of making an
inaccurate rejection. While in the former case, the risks range from pregnancy and abandonment
for females to a wide range of opportunity costs for males, in the latter, individuals can always
search for another desirable mate. Accordingly, it was hypothesized that in mate choice,
individuals would devote greater amounts of effort to selecting versus rejecting a particular short-

term mate. Accordingly, the following hypothesis was posited:

Hé: Individuals will devote greater amounts of search effort prior to selecting versus

rejecting a potential short-term mate.
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Sex-differences in mate search

In short-term mate choice, the female-related costs of making indiscriminate mating decisions far
exceed those related to males (Buss and Schmitt, 1993). While in for females, the minimal cost of
parental investment include an eight month penod of gestation, that related to males involves a
single act of sexual intercourse. As a result, it was predicted that females would devote greater
extents of search to finding a short-term mate than males (ie., evaluating a greater number of
candidates, dedicating greater amounts of processing to evaluating chosen candidates and
devoting greater amounts of search to the task overall) while being more discriminating in their
approach (ie., dedicating less amounts of processing to rejecting unworthy suitors). In light of the

previously described search metrics, the following hypotheses were stated:

H7a: Females will devote more search effort to completing the short-term mate selection
task than males.

H7b: Females will evaluate more candidates than males before identfying a winning

shont-term mate.
H7c: Females will evaluate their chosen short-term mates more extensively than males.

H7d: Females will devote less search effort to rejecting unworthy candidates than males.

Sociosexuality and mate search

Sociosexual orientation describes individual differences in a person’s tendency to prefer either
unrestricted (i.e., not requiring love) or restricted (i.e., commitment-oriented) sex (Simpson and
Gangestad, 1991). While evolutionary psychologists have linked sociosexual orentation to various

behaviors (e.g., infidelity), little is know about the effects of this individual difference trait on the

cognitive processes underlying mate search. As low-SOI individuals are by definition less likely to
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engage in short-term sexual encounters than their high-SOI counterparts, it was thought that
between the two groups, the former would display more selective mate choice policies (ie.,
dedicating greater amounts of search to the task overall, evaluating a greater number of
candidates, dedicating greater amounts of processing to evaluating chosen candidates, dedicating
less amounts of processing before rejecting unworthy candidates) than the latter. Accordingly, it
was hypothesized that:

H8a: Low-SOI individuals will devote more search effort to completing the short-term

mate selection task than their high-SOI counterparts.

H8b: Low-SOI individuals will evaluate more candidates than their high-SOI
counterparts before identifying a winning short-term mate.

HB8c: Low-SOI individuals will evaluate their chosen short-term mates more extensively

than their high-SOI counterparts.

H8d: Low-SOI individuals will devote less search effort to rejecting unworthy candidates
than their high-SOI counterparts.

Need for cognition and mate search

Cognitive psychologists have linked extents of predecisional search to underlying cognitive traits
(see Beatty and Smith, 1987 for a review). Among these, strong links have been reported with
regards to need for cognition (a trait describing individual differences in the tendency to engage in
and enjoy effortful thinking) and the extents of search exhibited prior to implementing a choice.
In particular, Verplanken, Hazenberg and Palenewen (1992) have demonstrated that individuals
with high levels of need for cognition tend to devote more effort to predecisional information

search than their low-need for cognition counterparts. Accordingly, it was hypothesized that in
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seeking a short-term mate, high-NFC individuals would display greater amounts of search along
each of the various metrics examined in Study 3. In particular, it was hypothesized that:

H9a: High-NFC individuals will devote more search effort to completing the short-term

mate selection task than their low-INFC counterparts.

HOb: High-SOI individuals will evaluate more candidates than their low-NFC

counterparts before identifying a winning short-term mate.

H9¢: High-INFC individuals will evaluate their chosen short-term mates more extensively
than their low-NFC counterparts.

H9d: High-NFC individuals will devote more search effort to rejecting unworthy
candidates than their Jow-NFC counterparts.

Maximizing and mate search

- Among the many factors that can affect the extents of search preceding individuals’ choices,
people have been shown to differ in the extents of optimality sought their decisions” outcomes
(see Chapter 2 for a more complete discussion on individual differences in the motives that drive
the choice process). Recently, maximizing has been identified as a trait relating to individual
differences in the motives underlying the manners by which choices are made (Schwartz et al,
2002). In particular, high-maximizers seek the best possible decision-outcomes; low-maximizers
desire an option that is good enough. Accordingly, it was hypothesized that relative to their low
maximizing counterparts, high-maximizers would display greater amounts of search to finding
their optimal mate.

Along the various search metrics, it was hence hypothesized that:

Hi10a: High-MAX individuals will devote more search effort to completing the short-

term mate selection task than their low-MAX counterparts.
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H10b: High-SOI individuals will evaluate more candidates than therr low-MAX

counterparts before identifying a winning short-term mate.

H10c: High-MAX individuals will evaluate their chosen short-term mates more
extensively than their low-MAX counterparts.

H10d: High-MAX individuals will devote more search effort to rejecting unworthy
candidates than their low-MAX counterparts.

METHODOLOGY
Study 3 was comprised of two major tasks. Namely, these involved: (1) the completion of a

computerized mate-selection task (used to trace subjects’ predecisional choice processes and
compute the relevant search metrics), and (2) the completion of a post-experimental questionnaire
(used to assess subjects along the various search moderators). Methodological considerations
relating to both of these are described below. An account of the experimental procedure follows
directly thereafter.

Computerized mate selection task

The mate selection task was described earlier. The following paragraphs will hence focus on
describing the activities surrounding the task’s pre-experimental configuration (ie., how the task

was designed).

Task configuration

The configuration of the mate selection task can be broken down into two main activities: (1)
generating the set of potential mates (ie., defining the various mates along their defining
attributes), and (2) setting the sequence in which mates were presented to subjects one at a time.

A detailed account of each of these activities is provided below.
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Generating the set of alternatives

Generating the set of alternatives involved: (1) identifying the attributes and scales along which

potential suitors were defined, and (2) creating candidate-profiles accordingly.

Identifying relevant attributes and their scales

In the mate selection task, potential suitors were defined along 24 attributes based on Eba’s (1998)
exhaustive list of mate selection cntera. In particular, these attributes described candidates
according to therr ability to provide resources (ie., income, occupation, intelligence, and
ambitiousness), willingness to provide resources (ie., shows affection, kindness, seeks
commitment, shows emotional support, moral character), ability and willingness to provide
protection (e, physical strength, height, self-confidence, and assertiveness), physical
attractiveness (Le., facial beauty, physique, healthiness and fashion sense), and fidelity and
promiscuity (.e., sexual experience, sexual fidelity, sex drive). In addition, similarity of interests,
sense of humor, social skills and exciting personality were included to account for individual
preferences. All aunbutes were defined on a scale ranging from 1 to 10, with 10 being the best
possible score and 1 being the worst. This allowed subjects to construct their own representations
of how each atnibute characterized a given candidate (e.g., a 9/10 attractiveness might imply
blond hair to one person, and brown to another). It is worth noting that Eba’s (1998) onginal list
included 25 attributes. For the purpose of Study 3, the attribute “age” was dropped, as it was
would have been difficult for subjects to represent candidates’ ages along a scale from 1 to 10. In
addition, as Eba’s study examined mate selection in both short- and long-term co-ntexts, her study
included the attribute “number of children desired”. Since Study 3 focused exclusively on

unrestricted, short-term encounters, this attribute was dropped and replaced with “sex drive”.
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Generating aftematives

For the purpose of Study 3, 40 candidate profiles were generated using a randomizing function.
Specifically, for each suitor, an mteger from 1 to 10 was randomly assigned to each of its twenty-
four defining aunbutes. The number 40 was chosen to provide subjects with a sufficient number
of candidates to make a choice.

Setting the sequence of evaluation

Setting the order in which subjects were exposed to the programmed candidates required: (1)
computing a subject-specific measure of expected preference for each candidate, and (2) defining
the order in which candidates would be encountered via these.

Computing subject-specific preferences rankings

Subject-specific preferences were anticipated to affect the perceived desirability of each candidate.
As subjects were to evaluate candidates in a particular sequence, a special procedure was
employed to control agamnst the introduction of eventual order of presentation effects. In
particular, this involved basing the order in which candidates would be presented to participants
on a subject-specific rank of expected preference (ie., attnbuting a subject-specific rank to each
candidate). This approach was employed instead of random ordering altematives to ensure that
the elicited behaviors reflected differences in search strategies across ndividuals and not the
idiosyncratic order in which each subject was exposed to the various candidates. To assess the
expected preference of each candidate, attribute importance weights were elicited from .each
subject using a Q-Sort procedure at the beginning of the task (e.g., Eba, 1998; Saad and Russo,
1996) (see Appendix E — Figures 7 - 11 for screenshots and an explanation of the auribute
importance weight elicitation procedure). For each participant, candidates were then ranked by

the application in order of expected preference according to a weighted sum of each programmed

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



candidate’s attribute values and the indicated attnbute importance weights. Candidates were
subsequently presented to subjects using their relative ranks as a sequence index, standardizing the
task across subjects. In this manner, all subjects evaluated the available candidates in the same
relative order of expected preference (based on each candidate’s subject-specific ranking). For
example, if the task were designed such that subjects would be exposed to their 9" most preferred
candidate followed by their 3 most preferred candidate, this order would hold true across

subjects (even if the particular suitors corresponding to these ranking differed between them). The

process by which the order of presentation was configured across subjects 1s described below.

Establishing the order of candidate evaluations

Defining the order in which altematives were presented to subjects (via their subject-specific
preference rankings) involved several steps. First, the forty altematives were segmented mto five
categories of expécted preference: (1) the most preferred group (i.e., altemnatives ranked 1 through
4 in terms of relative preference), (2) the seéond most preferred group (i.e., alternatives ranked 5
through 12), (3) the third most preferred group (i.e., alternatives ranked 13 through 28), (4) the
fourth most preferred group (ie., akematives ranked 29 through 36), and (5) the fifth most
preferred group (i.e.; alternatives ranked 37 through 40). For each subject, the first- and fifth-most
preferred groups were dropped from the candidate pool (to exclude “extreme” candidates),
leaving 32 available candidates to choose from. Among these, the majority belonged to the middle
most preferred group. This was intended to encourage a variety of stopping points as for example,
it was thought that an excess of highly appealing candidates would likely lead to early stopping
point. Next, the remaining 32 alternatives were clustered into 3 segments of 8 mates such that
each segment was comprnsed of 2 alternatives from the second most preferred group, 4
alternatives from the third most preferred group, and 2 altematives from the forth most preferred

groups. This was done to minimize the probability of encountering a string of very good or very
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poor suitors. Within each segment, alternatives were randomly ordered. The resulting sequence
was then specified in the program, serving the means by which altematives were presented to

subjects duning the task.

Survey instrument

Following the computerized mate selection task, subjects were asked to complete a post
experimental questionnaire. The questionnaire was comprised of four sections, assessing subjects
along measures of sociosexual onentation (Simpson and Gangestad, 1991), need-for-cognition
(Cacioppo, Petty and Kao, 1984), maximizing (Schwartz et al., 2002), and a host of personal and
demographic variables (ie., sex, age, ethnicity, sexual orentation, relationship status, and self-

perceived overall mating value) (see Appendix F).

Experimental procedure

Study 3 was comprised of sixty subjects (32 males and 28 females) recruited from the Concordia
University campus. Experimental sessions were conducted dunng scheduled one-hour sessions in
a computer lab at Concordia University. Specifically, the lab was configured with 5 rows of 2 to 3
computers each, providing several feet of separation between the stations such that participants
were unable to observe others’ behaviors. In addition, participants were instructed to focus solely
on their screens and if they had any questions, to simply raise their hands. Finally, there was a
station at the front of the lab from which the examiner had a panoramic view of the room. From
this position, the examiner ensured that the task ran smoothly and confidentially. At the beginning
of each session, subjects were provided a thorough, scripted demonstration of the mate selection

task, and were encouraged to ask questions. In addition, subjects were given an aurbute guide

(modified from Eba, 1998), in which the definition of each attribute was listed in alphabetical
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order (see Appendix G). Subjects first completed the computenized mate-selection task, followed

by the post-expenmental questionnare.

RESULTS

Method of analyses

Study 3 looked at the effects of several search moderators on the cognitive process underlying
mate search. To this end, a series of t-tests was performed to compare the means (along the
various search metrics) of the groups under study. While this involved comparing the results of
established groups for the analyses pertaining to choices vs. rejections and male vs. female mate
choice process, those pertaining to SOI, NFC and MAX, mvolved dichotomizing subjects into
low and high groups via media-splits along the relevant scales (this process s discussed in greater
detail in the sections related to each search moderator). To account for uneven cell sizes, the t-
tests were performed assuming unequal vanances. In addition, a series of stepwise regression
analyses was conducted to assess the relative impact of each of the various search moderators (i.e.,
sex, SOI, NFC, MAX) on each of the relevant search metrics (e.g., number of candidates
evaluated). The following section begins by reporting the results pertaining to the mean
comparisons, and subsequently proceeds by presenting those related to the series of stepwise
regressions. The chapter concludes by providing a synopsis of the findings and a related

discussion.
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Mean comparisons between groups

Choices versus Rejections

In human mate selection, the costs of making naccurate choices exceed those of making
inaccurate rejections. Accordingly, it was hypothesized that choices would entail greater amounts

of search effort than rejections. The associated results are listed i Table 8 below.

Table 8: Search effort preceding choices and rejections (in units of information processed

predecisionally)
Choices Rgections t-udne df palne Status
N=60 N=52
18.15 12.85 3.02 102 0.002 Supported
Results pertain to a one-sided t-test

In comparing the mean amounts of processing dedicated to choices and rejectionss, as predicted,
that related to the former (18.15 units) was significantly greater than the corresponding one for
the latter (12.85 units) (t (102) = 3.02, p <0.005). This finding is congruent with similar analyses
conducted by Eba (1998), wherein using a strictly trait-based approach, choices were also found
to imply greater extents of predecisional effort than rejections. As predicted, the relative accuracy
required from choices (for adaptive reasons) seemingly counterbalanced the incremental search

COsts.

5 Each observation pertains to the average amount of search preceding rejections per candidate. Eight candidates did not
provide any rejection data.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Sex-differences in mate search

In short-term mate choice, the costs related to females making poor mating decisions far exceed
those corresponding to males. Accordingly, it was hypothesized that females would display more
selective mate choice strategies than their male counterparts. The related findings are listed in
Table 9 below.

Table 9: Mean amounts of processing dedicated to short-term mate search reported by -

s€x
Search metric Male  Ferule tudue df  pudue Status
N=32 N=28
Total extent of search Supported

(in units of information processed) 87.78 Mg 234 4 00

Number of candidates evaluated 7.28 11.89 -236 47 001  Supported
Amount of predecisional processing 18.53 1771 028 56 039 Not
preceding choice Supported
(in units of information processed)

Amount of predecisional processing N=26 N=26 Not
preceding rejections 12.96 1273 011 43 046  supported

(in average units processed per rejection)

Resuls pertain to one-sided t-tests

As depicted in Table 9 above, the analyses yielded several significant findings. As predicted,
fermnales tended to devote more total effort to finding a short-term mate (148 units) than males
(87.78 units) (t (44) =-2.34, p = 0.01). Moreover, relative to males, fermales tended to evaluate a
significantly greater number of candidates before committing t a winning suitor
(t 47) = -2.36, p = 0.01). Both of these findings were congruent with evolutionary theory
(Trivers, 1972; Buss and Schmitt, 1993) and an effort-accuracy framework. In spite of these
confirmed predictions, male and female subjects however did not differ significantly in terms of
the amounts of search exhibited during their within-candidate evaluations, both for choices
(p>0.2) and rejections (p>0.2). This finding was not completely unexpected as in conducting a
similar analysis (albeit strictly from a trait-based perspective), Eba (1998) reported that likewise,
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males and females searching for a short-term mate did not differ significantly in terms of the
amounts of predecisional effort displayed. These findings are further developed in the discussion

section.

Sociosexual orientation index (SOI) and mate search

As low-SOI individuals are by definition less likely to engage in short-term mating encounters
than their high-SOI counterparts, it was predicted that the former would display more selective
mate choice policies than the latter. To test this claim, subjects were dichotomized mto two
groups according to their scores on Simpson and Gangestad’s (1991) SOI scale (Cronbach’s alpha
= 0.71) based on a median-split of the reported scoress. Accordingly, subjects with scores below
the median of 47 were placed in the low-SOI group (N = 28, M = 26.16); subjects with scores
above 47 were placed in the high-SOI group (N = 28, Ml = 96.4). T-tests were subsequently run
to compare the means of both groups along the various search metrics. Associated results are

reported in Table 10 below.

Table 10: Amount of processing dedicated to mate search reported by SOI

Search memic LowSOl HighSOl tuwlue df pudue  Status
N=28 N=28

Total extent of search 133.11 93.86 150 42 007 Supported

(in units of information processed) :

Number of candidates evaluated 10.54 7.89 135 54 009 Supported

Amount of predecisional processing 17.29 19.39 -069 53 025 Not

preceding choice Supported

(in units of information processed)

Amount of predecisional processing N=24 N=24 -07 42 024 Not

preceding rejections 12.26 1376 supported

(in average units processed per

rejection)

Results pertain to one-sided +tests

6 Three subjects did not complete the SOI measure. In addition, the SOI of a single subject corresponded to the median
value and was hence excluded from the analyses.
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While none of the SOI-related analyses enjoyed strong statistical support (yielding p-values greater
than 0.05 across the board), the results pertaining to the total extent of search and the number of
candidates evaluated were marginally significant (p<0.1). In particular, as predicted members of
the low-SOI group tended to devote greater amounts of processing effort to finding a short-term
mate (133.11 units vs. 93.86 units) and evaluate a greater number of candidates before committing
to a winning suitor (10.54 candidates vs. 7.89 candidates). In addition, low-SOI subjects tended to
- devote less effort to making rejections then their high-SOI counterparts (12.26 vs. 13.76 units
processed) (Le., suggesting the application of a more selective mate choice strategy). While it was
originally thought that subject from the low-SOI group would devote more predecisional
processing to evaluating their winning suitors than their high-SOI counterparts, the results
pointed to the contrary (ie., 17.29 vs. 19.39 units processed by members of the low- and high-
SOI groups respectively). As a possible explanation for this, as Brucks (1985) states, in many
cases: “knowledge allows one to ask more questions and increases the benefit/ cost ratio of doing
s0” (pA). In the context of short-term mating, members from the high-SOI group can be viewed
as experts (or at least knowledgeable) in the consumption of short-term mating encounters. As
each unit of information is acquired at a greater cost to the novice than it is to the expert, though
low-SOI subjects may have requested information fewer times before committing to a winning
suitor than their high-SOI counterparts, their search processes may have entailed greater
investments of effort (even if this was not reflected in the amounts of predecisional search in
terms of the units of information processed). This possibility must however be interpreted with

caution as the associated results were not statistically significant (p>0.2).
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Need for cognition and mate search

Individuals with high levels of need for cognition (NFC) are more prone to engaging in and
deriving pleasure from effortful thought. Moreover, NFC has been reported to positively affect
the extent of search one is likely to engage in predecisionally (Verplanken, Hazenberg and
Palenewen, 1992). Accordingly, it was hypothesized that high-NFC individuals would devote
greater extents of search to seeking a short-term mate along each of the various search metrics.
To test this claim, subjects were divided into two groups according to their scores on Cacioppo,
Petty and Kao’s (1984) NFC scale (Cronbach’s alpha = 0.84), based on a median-spliv. In
particular, subjects with scores below the median of 67 were placed in the low-NFC group (N =
28, M = 56.43); those with scores above it were placed in its high-NFC counterpart (N =25, M =
74.44). Subsequently, t-tests were run to compare the means of both groups along the various

search metrics. Results are listed in Table 11 below.

Table 11: Amount of processing dedicated to mate search reported by NFC

Seardh metric LowNFC HighNFC tulne df  pudne Status
N=28 N=25

Total extent of search 90.61 13836  -166 39 005  Supported

(in units of information processed)

Number of candidates evaluated 6.79 10.44 -1.86 42 0.03  Supported

Amount of predecisional 17.61 19.76 -069 51 025 Not

processing preceding choice supported

(in units processed)

Amount of predecisional N=24 N=21 029 42 039 Not

processing precedmg rejections 13.84 13.19 supported

(in average units processed per

rejection)

Results pertain to one-sided t-tests

7 Three subjects did not provide usable NFG related data. In addition, the NFC results of four subjects corresponded to the
median value and were hence excluded from the analyses.
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In examining the results listed in Table 11, several important findings can be observed. As
predicted, subjects from the high-NFC group tended to exhibit greater extents of search effort in
completing the mate choice task (138.36 units) than their low-NFC counterparts (90.61 units)
(t (39) =-1.66, p <0.1). In addition, relative to their low-INFC counterparts, high-NFC subjects
tended to evaluate significantly more candidates before committing to a winning suitor (10.44 vs.
6.79 candidates) (t (42) = -1.86, p <0.05). These findings further evince the fact that high-NFC
subjects prefer complex to simple problems (Cacioppo and Petty, 1982). While NFC significantly
influenced the number of candidates evaluated during the task (and to a less significant degree, the
total amount of processing dedicated therein) it did not appear to affect the extent to which

alternatives were evaluated (p >0.2). These results are further explored in the discussion section.

Maximizing and mate search

Individuals differ with respect to the levels of optiniality sought from the outcomes of their
decisions. While low-maximizers desire an option that is good enough, high-maximizers seek
optimality. In explonng the effects of maximizing on mate search, subjects were divided into two
groups according to their scores on Schwartz et al’s (2002) maximizing scale (Cronbach’s alpha =
0.66) via a median-split dichotomization processs. In particular, subjects with scores below the
median of 59 were placed in the low-maximizing group (N = 28, M = 51.04), while those with
scores above 59 were placed in the high-maximizing group (N = 27, M = 66.78). Accordingly, t-

tests were run to compare the means of both groups along the various search metrics. Associated

results are listed in Table 12 below.

8 One subject did not complete the maximizing scale. In addition the maximizing results of four subjects corresponded to
the median value and were hence excluded from the analyses.
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Table 12: Amount of processing dedicated to mate search reported by MAX

Seardh metnc: LowMAX HighMAX vudee & pule Status
N=28 N=27

Total extent of search 110.86 104.37 024 51 041 Not

(in units of information processed) A supported

Number of candidates evaluated 9.11 7.44 097 52 017 Not
supported

Amount of predecisional 1821 18.85 021 53 042 Not

processing preceding choice supported

(in units processed)

Amount of predecisional ~ N=25 N=22 020 44 042 Not

processing preceding rejections 12.82 1326 supported

(in average units processed per

rejection)

Results pertain to one-sided t-tests

As depicted in Table 12 above, none of the hypotheses enjoyed significant support. In particular,
high- and low-maximizers tended to evaluate candidates to similar extents (both in choosing and
rejecting potential mates). Moreover, the mean number of candidates evaluated related to high-
maximizers (7.44 candidates) was greater than that corresponding to their low-maximizing
counterparts (9.11 candidates) and high-maximizers tended to devote less of total search effort
overall (104.37 vs. 110.86 units). While unexpected, these finding may be rooted in the fact that
high-maximizers are more prone to experiencing regret than their low-maximizing counterparts
(Schwartz et al., 2002). Perhaps limiting the size of one’s accumulated consideration-set (ie., the
set of previously considered, though currently unavailable, options) was used as a regret-aversion
tactic. This claim must however be interpreted with caution as the corresponding results were not

statistically significant (p>0.1). This possibility is however further explored in the discussion

section.
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Stepwise regression analyses

As a final set of analyses, a series of stepwise regressions was conducted to establish the relative
impact of sex, SOI, NFC and MAX on each of the search metrics mvestigated in Study 3. The

associated results are presented below.
Tests for mults-cllimearity

Mult-collinearity issues are often of concern when multiple psychometric measurements are used
in regression analyses. Collinearity diagnostics were hence performed for each of the variables in
the models discussed below. Variance inflation factors (VIF) were <1.3 and tolerances were >0.8

indicating that multi-collinearity was not a problem for the models presented below.

Total extent of search

In analyzing the power of sex, SOI, NFC and MAX in explining the total extent of search
devoted to the mate selection task, a stepwise regression analysis yielded a significant model
(F, 53 =4.95, p=0.03) with a single predictor vanable, namely: sex (B=58.68, t=2.23, p=0.03). This
finding was congruent with those of the related mean comparisons, where sex also yielded
significant effects (p <0.05) on the total extents of search devoted to the mate selection task. This
finding highlights the power of sex-specific adaptive challenges in driving the evolution sex-

specific mate search strategies.

9 Five subjects were excluded from the regression analyses (e.g., providing incomplete measures).
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Number of candidates evaluated

In analyzing the power of sex, SOI, NFC and MAX in explimning the number of candidates
evaluated before a choice was made, a stepwise regression analysis yielded a significant model
(F, 5 =470, p=0.01) with two predictor variables. Namely, these were: sex (B=473, t=249,
p=0.02) and NFC (B=0.19, t=2.12, p=0.04). This finding was also congruent with those
corresponding to the mean compéﬁsons, which revealed that sex and NFC both significantly
affected the number of candidates evaluated before a winning suitor was selected (p <0.05). While
both sex and NFC were found to be significant predictors of the number of candidates
considered dunng the task, the impact of sex was greater than that of NFC. This was not
unexpected as sex-specific adaptive challenges would have been especially powerful in driving the

evolution sex-specific mate search strateges.

Amount of search dedicated to winning suitor

In line with the mean comparison analyses, no significant predictors were identified for the

amounts of search dedicated to evaluating winning suitors.

Amount of search preceding rejections

In line with the mean companson analyses, no significant predictors were identified for the

amounts of search dedicated to evaluating rejected candidates.
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DISCUSSION
In providing an EP analysis of the search process underlying mate choice, Study 3 yielded several

important findings. Firstly, Study 3 reported findings wherein the extents of processing devoted to
the mate selection task were predictably contingent upon the adaptive levels of accuracy sought
from the mate seekers in light of the surrounding evolutionary context. This was revealed as mate
choices involved more effort than mate rejections and as females exhibited more effortful
strategies than males in terms of both the overall effort dedicated to the task and the number of
candidates evaluated therein. In both cases, the adaptive levels of accuracy sought entailed
corresponding levels of cognitive expenditure. It is however worth noting that in line with
previous findings (ie., Eba, 1998), males and females did not differ significantly with regards to
the amounts of processing devoted to their within-candidate evaluations. This perhaps indicates
that though males and females exhibited different levels of selectivity in terms of which candidate
they chose (ie., revealed by sex-differences in the number of candidates evaluated before a winner
was found), they were equally nigorous in assessing which was worthy and which was not (ie.,
revealed by sex-similar extents of search afforded to candidate evaluations). Akematively, it is
possible that attnibute-values were simply too easily acquirable via the interface. While the decision
to either choose or reject a given candidate entailed meaningful implications (e.g., each rejection
involved an increased nvestment of time, not to mention the related opportunity cost), acquiring
attribute-values simply involved a click of the mouse (ie., cost-free). This possibility is further

addressed in the limitations section.

‘While several of the hypotheses related to the effects of sociosexual onentation on the vanous
search metrics were directionally supported, none enjoyed strong statistical supported (Le.,
p<0.05) (two however enjoyed marginal significance (p<0.1)). Perhaps this lack of strong

statistical findings can be explained by the fact that while one’s sociosexual orentation may
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express a legitimate mating, preference (e.g., the specific traits sought in a prospective mate), it
does not diminish the adaptive levels of accuracy required from one’s mating decisions. In other
words, while several aspects of mate selection may be linked to sociosexual onentation (e.g.,
whether or not one feels that sex without love is acceptable), the effort-accuracy tradeoff
govemning the mate search process continues to operate mostly in function of one’s evolved

adaptive concems (e.g., sex-specific levels of minimal parental investment).

In investigating the effects of need for cognition on mate search, as predicted high-NFC subjects
tended to deliberate more extensively before finding a mate relative to the low-NFC counterparts
(in terms of both the total extent of processing dedicated to the task and the number of
candidates evaluated predecisionally). This finding fits with the existing literature on need for
cognition (e.g., Verplanken, Hazenberg and Palenewen, 1992). In particular, the number of
candidates evaluated predecisionally is a clear indicator of a problem’s complexity (Payne,
Bettman and Johnson, 1993), and by very definition high-NFC individuals tend to prefer complex
to simple problems (Cacioppo and Petty, 1982). However, as with the sex-related analyses, both
low- and high-NFC subjects tended to evaluate candidates to similar extents. This was true in
both cases of choices and rejections. Again this finding possibly reflects the fact that atnbute-

based information was too easily acquirable via the interface.

Finally, none of the analyses related to the maximizing scale yielded statistically significant results.
While most hypotheses were supported from a directional perspective, subjects from the high-
maximizing group tended to evaluate fewer candidates before committing to a winming suitor
than their low-maximizing counterparts. Perhaps limiting the number of candidates evaluated was
a regret-aversion tactic. In support, Schwartz et al. (2002) claim that added options are often a
mixed blessing (see also Iyengar & Lepper, 2000; Iyengar & Lepper, 1999), and that such is

especially true for high-maximizers who have a greater propensity for feeling regret. It is hence
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possible that in navigating through the sequential choice task (in which candidate backtracking
was not possible), high-maximizers evaluated fewer candidates to avoid regretting their final

decisions (ie., having forgone fewer superior candidates).

It is worth noting that the maximizing-related hypotheses were tested via Schwartz et al.’s (2002)
13-item composite maximizing scale. This approach mirrored that used by Schwartz et al. (2002)
in the paper that defined 13-item measure as the “maximizing-scale”. Specifically, in studying the
relationships between maximizing and various proposed correlates (e.g., perfectionism, regret,
etc), Schwartz et al. (2002) based their analyses on the 13-tem composite maximizing scale.
However, to extract additional information from the maximizing-related data, the authors have
suggested grouping items related to: (1) being open to better jobs, songs on the radio, television
shows, relationships, liking lists that rank things, and fantasizing about alternatives to reality, (2)
shopping for a friend, renting videos, shopping for clothing and writing several drafts of letters so
as to word things just right, and (3) items related to having high standards, both for oneself and
for things in general. As in Study 3 none of the maximizing: related hypotheses were significant
along the composite maximizing scale, additional analyses were conducted along each of the latter
components to see if any additional information could be extracted. While the majority of the
component-based analyses failed to yield significant findings, two results related to the third
component of maximizing in particular (ie., relating to having high standards) were statstically
significant (p<0.05). In particular, subjects with high standards for themselves (IN=22; M=18.55)
tended to devote significantly greater amounts of processing to evaluating their chosen and
rejected candidates than subjects with comparatively low standards (IN=28; M=13.29) (p <0.05).

More precisely, the mean extent of processing preceding the choice of a winning suitor related to

10 Subjects were divided into low and high groups based on a median-split. One subject did not complete the maximizing
scale; the score of nine subjects corresponded to the median value.
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subjects from the high standards group (2067 units) was significantly greater than that
corresponding to their counterparts from the low standards group (15.18 units) (p = 0.04). In
addition, the mean extent of processing preceding the rejections of potential suitors related to
subjects from the high standards group (1556 units) was significantly greater than that
corresponding to their counterparts from the low standards group (10.92 units) (p = 0.02). While
it makes sense that individuals with higher standards would require more convincing (ie.,
infomlétion search) prior to committing to a winning candidate, it is less clear why they would
also require more convincing prior to rejecting an unworthy suttor. This finding is likely also
related to the fact that high-maximizers are more prone to experiencing regret as a result of their
decisions. Consequentially, high-maximizers might engage in effortful thought when making
decisions (whether these lead to the choice or rejection of a given option) to ensure that they are

making the best possible decision, especially in cases where choices and rejections are final.

Limitations and directions for future research

Study 3 was subject to minor limitations. First, as Study 3 sought to emphasize differences
between the groups being analyzed (e.g., men and women), mate search was examined in light of
a short-term mating context (Buss and Schmidt, 1993). However, to achieve a more complete
understanding of sequential search in the context of human mate selection, future research might
consider expanding the scope to provide insight related to both short- and long-term temporal
conditions. Second, while every effort was made to recreate the decision-problem architecture of
human mate choice (e.g., candidates encountered one at a time, candidate backtracking not
permitted etc), actual mate search involves search costs. Implementing these appropriately (e.g., by
attaching a temporal cost to each unit of information acquired as proposed by Saad, 1998) might

increase the realism of the extracted search processes. Moreover, while individuals are increasing
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secking mates using computer interfaces (e.g., via the nternet), the task presented m Study 3 may
have lacked a certain level of ecological validity. For example, while mate seekers may use a score
system in describing potential mates to their friends, these ratings are usually based on the
previous processing of more tangible cues (e.g., a picture). Future research should certainly focus
on defining candidates via more realistic stimuli (e.g., pictures, vocal tracks etc.). As an additional
area for future research, little is known about the implications of mutual choice (as discussed by
Todd and Miller, 1999) on mate search. It would be interesting to study how individuals adapt
their search policies to the prospect of their being accepted or rejected. Finally, while Study 3
provided a link between information search in the context of human mate choice and evolution it
did not account for the possible impact of socialization, specifically as it possibly related to the
sex-differences reported therein. Other EP treatises have demonstrated the stability of evolved
sex-differences across cultures (e.g., Brown, 1991; Buss et al,, 1990). Nonetheless, many aspects of
human mating are adaptive to features of the socio-cultural environment at hand (e.g,, sex-ratio).
In light of such variations, future research might consider running Study 3 in different types of

cultures (e.g., cultures with polygamous mating systems).

Summary

In summary, Study 3 provided evidence that the mind has evolved specialized cognitive strategies
geared to producing adaptive behavior in evolutionanly relevant problemdomains. In particular,
Study 3 focused on demonstrating the adaptive fit between the search-processes underlying mate
choice (as cued via process-tracing metrics) and the evolutionary contexts that would have
favored their development. In so doing, the extents of effort dedicated to finding a mate were
found to be predictably sensitive to the adaptive levels of accuracy required from individuals’

decisions. For example, given that in short-term mating contexts, the costs/risks associated with
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females’ making inaccurate decisions are far greater than those corresponding to males, the
former were found to devote more total effort to finding a short-term mate (evaluating a greater
number of potential suttors) than the Jatter. Additionally, Study 3 sought to explore the effects of
one’s general cognitive proclivities in a domain-specific context. On the matter, the findings
suggested that while NFC perhaps descnibes a more pervasive preference for complex to simple
problems (i.e., transcending decision-contexts and domains), maximizing refers to one’s desire to
make a decision that will not Be regretted later on. Though more research is needed on this topic,
Study 3’s evolutionary-based findings, coupled with the behavioral genetic msights provided by
Studies 1 and 2, plead a strong case for adopting a Darwinian approach to the study of decision-

making,
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SUMMARY OF FINDINGS

Choices versus Rejections and Mate Search
Hé: Individuals will devote greater amounts of search effort prior 1o selecting versus rejecting a Supported
potential short-term mate.
x-differences and Mate Search
H7a: Females will devote more search effort to completing the short-term mate selection task Supported
than males.
H7b: Females will evaluate more candidates than males before identifying a winning short-term Supported
mate.
H7c: Females will evaluate their chosen short-term mates more extensively than males. Not supported
H7d: Females will devote less search effort to rejecting unworthy candidates than males. Not supported
Sociosexuality and Mate Search
HB8a: Low=SOI individuals will devote more search effort to completing the short-term mate Weakly
selection task than their high-SOI counterparts. supported
H8b: Low-SOI individuals will evaluate more candidates than their high-SOI counterparts Weakly
before idenufying a winning short-term mate. supported
Hsc: Low=SOI individuals will evaluate their chosen short-term mates more extensively than ~ Not supported
therr high-SOI counterparts.
H8d: Low=SOI individuals will devote less search effort to rejecting unworthy candidates than ~ Not supported
their high-SOI counterparts.
Need for Cognition and Mate Search
H9a: High-NFC individuals will devote more search effort to completing the short-term mate Supported
selection task than their Jow-NFC counterparts. ‘
HOb: High-SOI individuals will evaluate more candidates than their Jow-NFC counterparts Supported
before identifying a winning short-term mate.
H9c: High-NFC individuals will evaluate their chosen short-term mates more extensively than ~ Not supported
their low-NFC counterparts.
H9d: High-NFC individuals will devote more search effort to rejecting unworthy candidates  Not supported
than their low-NFC counterparts.
Maximizing"t and Mate Search

| Hi0a: High-MAX individuals will devote more search effort to completing the short-term mate  Not supported
selection task than their low-MAX counterparts.
H10b: High-SOI individuals will evaluate more candidates than their low-MAX counterparts ~ Not supported
before identifying a winning short-term mate. -
Hi10c: High-MAX individuals will evaluate their chosen short-term mates more extensively than ~ Not supported
their low=MAX counterparts.
H10d: High-MAX individuals will devote more search effort to rejecting unworthy candidates  Not supported
than their low-MAX counterparts.

11 While the findings stemming from the composite maximizing scale did not enjoy statistical support, having high
standards — a component of maximizing — was significantly related to the amount of processing dedicated to evaluating
both chosen and rejected candidates. In particular, subjects with high standards tended to devote significantly more effort
to search along the trait-based metrics related to choices and rejections than their low-standard counterparts (p<0.05).
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Chapter 6

GENERAL DISCUSSION
Psychologists have long sought to understand the different factors that affect the human decision-

making process. Though the freedom to make choices has typically been regarded as a
quintessential human ability, few have focused on studying the nature of Man’s individual and
species-wide decision-making faculties. By adopting both behavioral genetic and evolutionary
psychology perspectives, the purpose of this thesis was to fill this gap. To this end, Studies 1 and 2
made use of a twin-study paradigm to examine the genetic underpinnings of the traits and
behaviors that comprise individuals” approaches to choice (Saad & Sejean, 2006a). Subsequently,
by demonstrating the fit between human information search behaviors and the evolutionary
contexts in which these would have been adaptive, Study 3 sought to provide a Darwinian
analysis of the cognitive processes that underﬁe mate choice in particular (Saad & Sejean, 2006b).
In so doing, Study 3 involved testing a novel sequential sampling framework and a related
process-tracing interface for the first time (Saad and Sejean, 2006¢). A succinct review of the
major findings, and implications and opportunities for future research, related to each of these

areas is provided below.

A Behavioral Genetic Perspective on Decision-Making

All human beings make decisions, albeit adopting slightly different approaches. Some people
deliberate extensively before reaching their verdicts (ie., rational decision-makers); others can
implement a choice in the blink of an eye (ie., intuitive decision-makers). The first purpose of this

thesis involved examining the nature of such individual differences using a twin-study paradigm.
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In particular, Studies 1 and 2 focused on explonng the genetic underpinnings of the traits and
behaviors that underlie individuals’ choice processes. In summary, Study 1 reported findings
wherein MZ co-twins were significantly more similar than their DZ counterparts along measures
of rational, intuitive and spontaneous decision-making styles, as well as along the maximizing scale
and a metric of overall general decision-making style similarity. While MZ co-twins were also
found to share greater degrees of similarity than their DZ counterparts with regérds the
dependent and avoidant decision-making styles, differences befween the two groups were not
statistically significant (implying the impact of environmental factors). Study 2 reported findings
wherein MZ co-twins tended to devote significantly more similar amounts of processing to
solving the designated decision-problem than their DZ counterparts. This finding fit with reports.
that the amount of search a person engages in predecisionally is linked to innate elements of his or
her personality (e.g, Verplanken, Hazenberg and Palenewen, 1992). While it was ongnally
expected that the genes would similarly influence the selectivity and pattern components of the
predecisional choice process, the latter were apparently more sensitive to charactenstics of the

decision-problem at hand (cf. Payne, Bettman and Johnson, 1993).

'The reported pattem of findings suggests that many of the traits and behaviors that comprise
individuals’ approaches to choice are influenced by genetics. For instance, the extent to which a
person’s choices are based on intuition is an nnate feature of his or her decision-making
personality. Other aspects of the predecisional choice process (e.g., processing selectivity),
however, are presumably more adaptive to the parameters of the specific problem at hand (ie.,
the decisional environment). While displayed levels of processing selectivity and processing
pattern were reportedly not fixed in the genes, they were seemingly regulated by an adapuve
cognitive mechanism, which is itself likely an adaptation (ie., genetic in nature). Specifically,

throughout human evolution, the ability to behave adaptively in environments whose surrounding
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could not be predicted beforehand would have provided some individuals with differential fitness
over others (MacDonald, 1991). Accordingly, the mind is said to have evolved a set of domaimn-
general cognitive traits (e.g., general intelligence) and mechanisms (e.g,, learming) (Kanazawa, 2004;
Segal and MacDonald, 1998). It is hence proposed that adaptability to features a given decision-
problem is made possible by an evolved domain-general cognitive mechanism, which i line with
the behavioral decision theory, applies decision strategies in function of the problem’s task and
context parameters and an all-pervasive effort-accuracy tradeoff (Payne, Bettman and Johnson,
1993). This claim illustrates the explanatory power of examining decision-making under an

evolutionary lens.

Implications and directions for future research

The implications of these findings are widespread and prescribe an entire onset of marketing-
related studies. Ilustrating the applicability of behavioral genetic thinking in the area of consumer
research, Perry (1973) made use of a twin-study paradigm to examine the effects of heritability on
the consumption of several goods (e.g., cigarettes and alcohol), in light of their intuitive links to
innate elements of their consumers’ personalities (e.g;, anxiety and dependency). Similarly, future
researchers might consider exploring the relationship between genetics and vanous other
consumption behaviors (e.g., impulsive shopping) with links to individuals’ mnate decision-
making styles (e.g., spontaneity, intuitiveness etc.). In addition, future research is needed to
examine the influence of one’s nature on consumer-related attitudes (e.g, materalism) and

behaviors (e.g., philanthropy) independently of decision-making styles.

From a more applied perspective, “if genetic structures associated with particular behavioral traits
continue to be identified in the future, organizations might use genetic information for screening

and selection (Arvey et al., 1994)” (Ikies, Arvey and Bouchard, 2006, p.134). Similarly, if the traits
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and behaviors that underlie individual approaches to choice can someday be mapped along their
related genes, marketing practitioners might use genetic mnformation to personalize the
nformational content and persuasive appeals of their communication efforts (e., market
segmentation via biometncally acquired genetic information). For example, in targeting
consumers with inherently more rational decision-making styles, advertisers might place more
emphasis on the logical reasons for purchasing their brands. Similarly, in targeting dépendent
decision-makers, marketers may wish to include a greater number of testimonials in cmfting their
persuasive appeals. This pomt (ie., using biometric information to optimize advertising
efficiency), however, raises 2 number of ethical considerations and additional deliberation on the

topic is clearly advised.

An Evolutionary Psychology Perspective on Decision-Making

“Like the genes that build the body, the genes that build the brain are a product of
evolution” (Marcus, 2004, p.111).

Many within the decision-sciences have ignored the pivotal role of evolution in studying the
workings of the human mind. The purpose of Study 3 was to fill this gap by providing an
evolutionary psychology analysis of how the mind solves one of evolution’s most illustrious
decision-problems: that of choosing a mate. In summary, Study 3 reported findings wherein
various search behaviors (captured via a computerized mate-selection task) were consistent with
evolutionary predictions. For mstance, in evaluating candidateé for a short-term mating affair,
subjects tended to dedicate significantly more effort to evaluating chosen versus rejected
candidates. This finding was predicted as in the context of short-term mate selection, inaccurate

choices are more costly than inaccurate rejections. In addition, in line with Trivers’ (1972) parental
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mvestment theory and Buss and Schmitt’s (1993) sexual strategies theory, females displayed more
selectivity in seeking a short-term mate than males along several of the search metrics examined in

Study 3.

As an additional focus, Study 3 sought to examine the effects of NFC and maximizing on the
search process underlying mate choice. While such general cognitive proclivities have clear
theoretical links to predecisional information search in domain-general contexts (Le., contexts for
which the mind has not evolved any specialized strategies), little is known about their impact in
domain-specific situations like mate choice. Nonetheless, as mate choice is subsumed within a
greater set of problems involving sequential search, it was predicted that NFC and maximizing
would indeed affect the mate search process. The related findings provided mixed results. While
NFC was apparently linked to search in the context of human mate selection (with regards to the
number of candidates evaluated), maximizing (as cued by the composite scale) was not. However,
in running additional analyses along components of maximizing, having high standards for éne’s
self and in general was reportedly linked to the extent to which candidates were evaluated. The
mixed findings suggest that further research is needed to more specifically examine the influence

of general cognitive proclivities across decision-domains.

As an additional contribution, Study 3 introduced a novel framework for studying sequential mate
search. According the Todd (2000), when solving domain-specific problems (e.g., mate search)
the mind has adapted fast and frugal means of taking advantage of the specific way information is
structured in the environment. Moreover, several researchers have noted that the manner in
which information is formatted and structured in a given choice-task can have profound effects
on the subsequent decision-making behavior (Bettman and Kakkar, 1977; Russo, 1977). Hence,
especially when studying domain-specific issues, every effort must be made to represent the

information structure of the problem at hand as accurately as possible. As discussed earlier, mate
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search has traditionally been studied via two distinct approaches (ie., trait- and candidate-based).
Despite the independent insights provided by these, the task of choosing a mate is perhaps best
described by a combination of the two. By unifying alternative-based and attribute-based
sequential-sampling frameworks (Saad, 2006, personal communication; Lippman & McCardle,
1991), Study 3 sought to provide a more accurate representation of the knowledge environment
surrounding mate choice. To highlight the additional insight provided by the unified model,
consider the following, In reference to her own research which studied mate search using a strictly
trait-based approach, Eba (1998) stated: “while this research provided several promising results
(e.g., number of rejections, mate preferences), the findings also yielded some unfavorable results.
Specifically, there was no evidence to show that males and females differed in the degree of effort
exerted in searching for a mate” (p.155). Similarly, Study 3 found that males and females did not
differ significantly in terms of the effort devoted to seeking a mate along the trait-based metrics.
However, with regards to other facets of search (e.g., candidate-based metrics), the evolutionary
predictions were confirmed (ie., males and females were found to be significantly different n
terms of the number of candidates evaluated predecisionally and the total amount of processing
afforded to the mate choice task).

Implications and directions for future research

The evolutionary psychology component of this thesis marked one of a limited (albeit growing)
number of attempts to bridge the gap between the fields of consumer behavior and evolutionary
psychology (e.g., Saad and Gill, 2000; Colarelli and Dettmann, 2003; Saad, 2006, 2007). As a broad
implication, Study 3s findings suggest that evolutionary forces have indeed shaped the workings
of the mind, further evincing the legitimacy of adopting a Darwinian approach to the study of

consumer psychology. In particular, the area of consumption investigated in Study 3 involved
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‘shopping’ for a mate. While mate selection has eamed the attention of consumer behavior
scholars in recent years (e.g., Hitsch, Hortacsu and Ariely, 2005), the cognitive search processes
underlying mate choice have gone relatively unstudied. This is surprising as information search is a
common topic within the fields of mate selection and consumer research. In providing an
evolutionary analysis of the search process underlying mate search, this thesis provides key insight
into how humans inform themselves when making decisions.

From a more applied perspective, the mating-related findings provided by Study 3 can be used to
help the plethora of matchmaking service providers (most notably those that have recently
surfaced on the Internet) better tailor their offerings to suit their clients’ adaptively ontented needs
(i.e., evolved human nature). For example, in light of the finding that females tended to evaluate a
greater number of candidates than males before committing to a winning suitor, online dating
services may choose to adjust their information display formats accordingly (e.g., showing more
candidates per screen to female vs. male members). In addition, Study 3 awempted to link the
search processes underlying mate choice to several individual difference traits (e.g., NFO). While
the related findings yielded mixed results, tailonng the mate search experience to idiosyncratic
aspects of each member’s personality (perhaps via a battery of pre-search psychological
assessments) is clearly the next step in personalized matchmaking. Though some service providers
advertise using such practices to match individuals more accurately (e.g., eHarmony.com), none of
these have considered matching the very search process of finding a mate to their members’
idiosyncratic search proclivities (e.g., NFO). As a related application, Study 3 showed that
individuals with low levels of need for cognition tended to evaluate fewer alternatives than their
high-NFC counterparts. Accordingly, online service providers might increase customer
satisfaction by restricting the number of suggested candidates to only the best ones for their low-
NFC members, while including a greater number of candidates of varying levels of quality for
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their high-NFC counterparts. Further research is needed to more directly address the means by
which human-computer interactions (including navigational flow, search routines, proposed
option-sets, information presentation formats, etc.) can be tailored to fit the cognitive proclivities

of each individual user in'contexts other than those involving mate choice.

Conclusion

In summary, this thesis reports findings related to four major areas: (1) identifying the genetic
underpinnings of decision-making predispositions, based on established psychometric scales (ie.,
general decision-making style and maximizing-satisficing), (2) revealing the innateness of specific
aspects of the cognitive process underlying choice based on the evaluation of actual behavior (ie.,
using a computerized process-tracing tool), (3) demonstrating the evolutionary origins of decision-
making adaptations (ie., using a novel process-tracing interface), and (4) testing a unified
approach for studying sequential-sampling. In so doing, the thesis integrated major themes from
the fields of behavioral decision research, genetics and evolutionary psychology. While the
findings provide compelling evidence for the Darwinian process by which human decision-
making faculties evolved, future research is needed to reveal the mind’s full varety of adaptive

expressions, and see how these interact with both cultural and environmental factors.
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Appendix A: GDMS scale

Listed below are statements describing how individuals go about making important decisions.

Please indicate the extent to which you agree or disagree with each statement.

Neither
Strongly ~ Somewhat agree nor  Somewhat Strongly
disagree disagree disagree agree agree

1 2 3 4 5
(L isted tterrs were shuffled in the acval questionrairg)

1 plan my important decisions carefully. [1] [2] [31 [4] [5]
b. I double-check my information sources to be sure I [1] [2] [3] [4] [5]

have the right facts before making decisions. [1] [21 [3] [4] [5]

1 make decisions in a logical and systematic way. [1] [2] [3] [4] [51]
d. My decision making requires careful thought. [1] [2] [3] [4] [51]
e. When making a decision, I consider various

options in terms of a specific goal. [1] [2] (3] [4] [5]
f.  When making decisions, I rely upon my mstincts. [11 [2] [31 [4] [5]
g.  When I make decisions, I tend to rely on my intwtion. [ 1] [2] [31 [4] (5]
h. I generally make decisions which feel right to me. [1] [2] [3] [4] [5]
i WhenI make a decision, it is more important for me

to feel the decision is right than to have a rational

reason for it. [1] (2] (31 [4] [5]
Jo WhenT make a decision, I trust my inner feelings and

reactions. [1] [2] [3] [4] [51]
k. I often need the assistance of other people when making :

important decisions. [1] [2] [3] [4] [51]
L I rarely make important decisions without consulting

other people. [1] [2] [3] [4] [5}
m. IfI have the support of others, it is easier for me -

to make important decisions. [1] [2] [31] [4] [5]
n. T use the advice of other people in making my

important decisions. [1] [2] [3] [4] [51]
o. 1like to have someone to steer me in the right direction

when I am faced with important decisions. [1] [2] [3] [41] [5]
p- Iavoid making important decisions until the pressure

is on. [1] (2] [31] [4] [5]
q- I postpone decision making whenever possible. [1] [2] [3] (4] [51]
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Appendix A (Cont.)

r.  Toften procrastinate when 1t comes to making

important decisions. {1] [2] [3] [4] [51]
s. I generally make important decisions at the last minute. [ 1] [2] i[ 3] [4} [5]
t. I put off making many decisions because thinking about

them makes me aneasy. [1] [2] [3] [4] [5]
u. I generally make snap decisions. {1] [2] (3] {4] [5]
v. T often make decisions on the spur of the moment. [1] [2] [3] [4] [5]
w. I make quick decisions. [1] [2] [31] [41 [5]
x. I often make impulsive decisions. [1] [2] £31] [4] [5]
y.  When making decisions, I do what seems natural

at the moment. [1] [2] [3] [4] [5]

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Appendix B: Maximizing scale

Please indicate the extent to which you agree or disagree with each of the following statements.

Neither
Completely Strongly Somewhat agree nor Somewhat Strongly Completely
Disagree disagree disagree disagree agree agree agree
[1} [2] {31 (4] (5] [6] [7]

Whenever I’'m faced with a choice, I try to imagine what all the other possibilities are, even the ones that aren’t present
at the moment.

(1] [2] [3] [4] [5] [6] [71]
No matter how satisfied I am with my job, it’s only right for me to be on the lookout for better opportunities.
(1] [2] (31 [4] [5] ol (71

When [ am in the car listening to the radio, 1 often check other stations to see if something better is playing, even if |
am relatively satisfied with what I'm listening to.

(1] [2] [3] [4] [5] [6] (71

When I watch TV, I channel surf, often scanning through the available options even while attempting to watch one
program.

(1] [2] [31] [4] (5] [6] (71

1 treat relationships like clothing: I expect to try a lot on before finding the perfect fit.

(1] [2] [3] (4] [5] [6] [7]
1 often find it difficult to shop for a gift for a friend.
[1] [2] (3] [4] [5] [6] [71

Renting videos is really difficult. I’'m always struggling to find the best one.
(1] [2] [31] [4] [5] [6] [7]

When shopping, I have a hard time finding clothing that I really love.
[1] [2] [3] [4] [5] [6] [7]

I’m a big fan of lists that attempt to rank things (the best movies, the best singers, the best a;hletes, the best novels etc.).
(1] [2] [3] [4] [5] 6] (7]

1 find that writing is very difficult, even if it’s just writing a letter to a friend, because it’s so hard to word things just
right. I often do several drafts of even simple things.

[1] [21] [3] [4] [5] [6] [7]

No matter what 1 do, I have the highest standards for myself.

(1] [2] {31 [4] [5] (o] (71
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Appendix B (Cont.)

I never setile for second best.

(1] [2] (3] (4] (5] Lo} (7]

I often fantasize about living in ways that are quite different from my actual life.

[t} [2] (3] [4] 5] [6] [7]
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Appendix C: GDMS factor loadings matrix and scree-plot

Rotated Factor Matrix

Factor

Dependent

Intuitive

Spontaneous

Rational

Avoidant

ITEM1
ITEM 2
ITEM3
ITEM 4
ITEM5
ITEM6
ITEM7
ITEM 8
ITEM 9
ITEM 10
ITEM 11
ITEM 12
ITEM 13
ITEM 14
ITEM 15
ITEM 16
ITEM 17
ITEM 18
ITEM 19
ITEM 20
ITEM 21
ITEM 22
ITEM 23
ITEM 24
ITEM 25

.833
.556
537
724
.631

739
776
.329
410
.602

464

a17
.652
.613
.660

530
515
578
557
577

620
.644
504
491
527

Extraction Method: Maximum Likelihood. Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 7 iterations. Strongest factor loading depicted for each item. Mean replacement

option enabled for missing values.
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Appendix C (Cont)

Scree-plot

Eigenvalue

Factor Number
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Appendix D: Mate selection information acquisition screen

! Exciﬁngpetédnaﬁiy S - .

Sexdnve S
| Similarity of interests D
| Healthiness :
Sodialskils

| Showsafiecion
| Seeks commitment

Figure 6: Information acquisition screen. Subjects were able to view attribute scores for each
candidate one at a time via the information acquisition screen (all attributes ratings were defined
on a scale from 1 to 10, with 10 being the best possible score and 1 being the worst). In evaluating
any given candidate, subjects were instructed to acquire as much information as they needed by
sliding the mouse in the appropriate area from within a randomly ordered list of features and
clicking (the order in which attributes were listed was randomized for each candidate evaluated).
Following the sufficient appraisal of the any viewed candidate, subjects were asked to either select
the current suitor (forgoing the chance to search for a better option), or reject it and continue
their search for a better option. In opting for the former, subjects cued the end of the mate
selection task. In opting for the latter, the information acquisition screen was refreshed for the
next suitor and task was repeated.
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Appendix E: Attribute importance weight elicitation screens

Figure 7: Categorizing of attributes. The computerized mate selection task began by eliciting
subjects’ attribute importance rankings and weights using a Q-Sort procedure For this purpose,

attnbute names were first listed on the computer screen one at a time, at which point subjects
were asked to assign each of them to one of five importance categories (i.e., unimportant, slightly
important, moderately important, important and very important).
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Appendix E (cont.)
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Figure 8: Confirmation of attribute categories. On this screen, subjects were shown a listing

of the 24 attributes along with their designated importance categories, and asked to confirm their
proper classification.
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Appendix E (cont))

Figure 9: Ranking of attributes (within each category of importance). On a series of screens
similar to the one displayed above, subjects were asked to rank-order the attributes within each

category of importance.
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Appendix E (cont.)

Figure 10: Confirmation of attribute rankings. On this screen, subjects were shown a
complete rank ordering of all the attributes and asked to either make any changes by swapping the
position of any two features or proceed to the next phase of the Q-Sort.
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Appendix E (cont.)

Figure 11: Weighing of attributes. On this screen, subjects were asked to assign an importance
weight to each attribute (weights pertaining to the least and most important aunbutes were
anchored at 1 and 100 respectively).
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Appendix F: Sample Questionnaire Booklet for Study 3

Please answer all of the following questions honestly. For the questions dealing with
behavior, write your answers in the blank spaces provided. For the questions dealing
with thoughts and attitudes, circle the appropriate number on the scales provided.

With how many different partners have you had sex (sexual intercourse) within the
past year?

How many different partners do you foresee yourself having sex with during the next
five years? (Please give a specific, realistic estimate).

With how many different partners have you had sex on one and only one occasion?

How often do you fantasize about having sex with someone other than your current
dating partner? (Circle one).

never

once every two or three months
once a month

once every two weeks

once a week

a few times each week

nearly every day

at least once a day

B B

Sex without love 1s OK.

1 2 3 4 5 6 7 8 9

I strongly disagree I strongly agree

I can imagine myself being comfortable and enjoying “casual” sex with different
partners.

1 2 3 4 5 6 7 8 9

I strongly disagree I strongly agree
I would have to be closely attached to someone (both emotionally and

psychologically) before I could feel comfortable and fully enjoy having sex with him
or her.

1 2 3 4 5 6 7 8 9

I strongly disagree I strongly agree
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Please indicate the extent to which you agree with each of the following statements:

= strongly disagree
2 = somewhat disagree
3 = uncertain

4 = somewhat agree strongly strongly

5 = strongly agree disagree agree R
I would prefer complex to simple problems. H [1} {2} [3] [4] [5]

1 like to have the responsibility of handling a situation that (1] [2] [3] [4] [5]

requires a lot of thinking.

Thinking is not my idea of fun. [ P11 Bl M

[3]
I would rather do something that requires little thought than [1] 2] [3] [4] [5]
something that is sure to challenge my thinking abilities.
1 try to anticipate and avoid situations where there is likely a || [1] [2] [3] [4] [5]
chance I will have to think in depth about something.
I find satisfaction in deliberating hard and for long hours. 1] [2] 3] [41 [5]
I only think as hard as I have to. 1] [2] [3] [4] [5]
1 prefer to think about small, daily projects to long-term [11 2] [3] [4] {5]
ones.
I like tasks that require little thought once I've learned them. || [1] 2] 3] [4] [5]
The idea of relying on thought to make my way to the top [1] [23 [3] [4] [5]
appeals to me.
I really enjoy a task that involves coming up with new [ 2] [3] [4] [5]
solutions to problems.
Learning new ways to think doesn’t excite me very much. [1] [2] [3] [4] [5]
I prefer my life to be filled with puzzles that I must solve. 1] [2] [3] [41 [5]
The notion of thinking abstractly is appealing to me. “ [1] 2] [3] [4] [5]
I would prefer a task that is intellectual, difficult, and [ [2} [3] [4] {5]

. important to one that is somewhat important but does not

require much thought.
I feel relief rather than satisfaction after completing a task [1 [2] [3] [4] [5]
that required a lot of mental effort.
It’s enough for me that something gets the job done; I don’t [1] [2] 3] [41 51
care how or why it works.
I usually end up deliberating about issues even when they do [1] [2] [3] [4] [51

not affect me personally.
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Please indicate the extent to which you agree or disagree with each of the following statements.

Neither
Completely Strongly Somewhat agree nor Somewhat Strongly Completely
Disagree disagree disagree disagree agree agree agree
[1] [2] (3] [4] [51] [o] (7]

Whenever I'm faced with a choice, 1 try to imagine what all the other possibilities are, even the ones that aren’t present
at the moment.

[1] [2] [3] [4] [51] [6] [7]
No matter how satisfied | am with my job, it’s only right for me to be on the lookout for better opportunities.
(1] [2] [31] [4] [5] [6] [7]

When I am in the car listening to the radio, I often check other stations to see if something better is playing, even if I
am relatively satisfied with what I’'m listening to.

(1] [2} [31] [4] [5] (6] [7]

When I watch TV, I channel surf, often scanning through the available options even while attempting to watch one
program.

(1] [2] [31] [4] (5] [6] [7]

1 treat relationships like clothing: 1 expect to try a lot on before finding the perfect fit.

[1] [2] [31 [4] [51] [6] (7]
I often find 1t difficult to shop for a gift for a friend.
(1] [2] (3] [4] (5] [o] [71

Renting videos is really difficult. I'm always struggling to find the best one.
[1] [2] [3] [4] [5] - [6] [7]
When shopping, 1 have a hard time finding clothing that I really love.
[1] [2] [3] (4] (5] (6] [7]
I’'m a big fan of lists that attempt to rank things (the best movies, the best singers, the best athletes, the best novels etc.).
) (1] [2] [31] [4] (5] [o] [7]

1 find that writing is very difficult, even if it’s just writing a letter to a friend, because it’s so hard to word things just
right. I often do several drafts of even simple things.

(1] [2] [3] [4] [51] 6] (71

No matter what I do, I have the highest standards for myself.

(1] (2] [31] [4] [5] [6} [7]
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I never settle for second best.
(1] (2] [3] [4] [5] (6] {7]
1 often fantasize about living in ways that are quite different from my actual life.

[1] (2] [31] [4] (5] 6] (7]
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Please indicate the following about yourself:

1. Sex:

2. Age:

3. Ethnicity:

4. Sexual orientation:

5. Relationship status (please check of the following):
___ Single and looking for a serious relationship
____Single and looking for a casual relationship
___Single and not looking for any type of relationship
___ In non-committed relationship

In committed relationship

6. If you are in a committed relationship, please state the extent to which you agree with the

following statement (skip this question if you are not in a committed relationship):

I see myself spending the rest of my life with my current mate.

1 2 3 4 5 6 7 8 9

I strongly disagree I strongly agree

7. Overall, how do you think prospective romantic partners would rate you as a mate out of 10?
/10

Any other facts about yourself or comments you’d like to share? (Optional)
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Appendix G: Attribute Definitions=

Ambitiousness — whether the prospective mate has goals and ambitions and whether he/she will

work hard to achieve these goals

Assertiveness — whether the prospective mate is self-assured and determined in his/her dealings
with people |

Emotionally supportive — whether the person is supportive I hard times

Exciting personality — whether the individual displays spontaneity, extroversion, and charm

(opposite of boring and uninteresting)
Facial beauty — the overall beauty and attraction of the person’s facial features

Fashion sense — whether the person is well dressed and displays a sense of style that is

appropriate for the occasion

Healthiness — whether the person has a healthy lifestyle (ie., adequate amount of exercise,

proper nutrition, practices safe-sex etc)

Height — the desirability of the prospective mate’s height

Income — the desirability of the prospective mate’s annual salary
Intelligence — the intelligence (sharpness & brightness) of the mate
Kindness — whether the person is kind, considerate, and understanding

Moral character — whether the person displays strong values and principles and is guided by

these principles

12 Arribute definitions modified from Eba’s (1998) mate selection attribute-guide.
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Appendix G (Cont.)

Occupation — the prestige of the prospective mate’s occupation

Physical strength — how physically strong and powerful the person is

Physique (body) — the attractiveness of the physique (figure) of the mate

Seeks commitment — whether the partner desires a committed, serious relationship
Self-confidence — whether the prospective mate has confidence in him/herself
Sense of humor — how witty and funny the individual 1s

Sex drive — the individual’s desire for sexual activity

Sexual experience — the extent to which the prospective mate has had sexual experiences with

different partners

Sexual fidelity — the prospective mate’s history of being faithful to his/her mates
Shows affection — whether the person is affectionate and loving

Similarity of interests — whether the person shares similar hobbies and interests

Social skills — whether the person is friendly, sociable, interesting to talk to
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