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Trustworthiness and negative affect predict economic
decision making
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Joseph E. Cavanaugh4, Daniel Tranel1, and Natalie L. Denburg1

1Department of Neurology, Division of Behavioral Neurology and Cognitive
Neuroscience, University of Iowa College of Medicine, Iowa City, IA, USA
2Counseling Psychology Program, Department of Psychological and Quantitative
Foundations, University of Iowa College of Education, Iowa City, IA, USA
3Department of Psychiatry, University of Wisconsin�Madison, Madison, WI, USA
4Department of Biostatistics, University of Iowa College of Public Health, Iowa City, IA,

USA

The Ultimatum Game (UG) is a widely used and well-studied laboratory model of economic decision
making. Here, we studied 129 healthy adults and compared demographic (i.e., age, gender, education),
cognitive (i.e., intelligence, attention/working memory, speed, language, visuospatial, memory, executive
functions), and personality (i.e., ‘‘Big Five’’, positive affect, negative affect) variables between those with
a ‘‘rational’’ versus an ‘‘irrational’’ response pattern on the UG. Our data indicated that participants with
‘‘rational’’ UG performance (accepting any offer, no matter the fairness) endorsed higher levels of trust,
or the belief in the sincerity and good intentions of others, whereas participants with ‘‘irrational’’ UG
performance (rejecting unfair offers) endorsed higher levels of negative affect, such as anger and
contempt. These personality variables were the only ones that differentiated the two response patterns*
demographic and cognitive factors did not differ between rational and irrational players. The results
indicate that the examination of personality and affect is crucial to our understanding of the individual
differences that underlie decision making.

Keywords: Decision making; Negative affect; Trustworthiness; Ultimatum Game.

The Ultimatum Game (UG) is a widely used

and well-studied laboratory model of economic

decision making. Although elegantly uncompli-

cated in its design, performance on the UG has

been associated with more complex real-world

economic behaviour (Grace & Kemp, 2005;

Oosterbeek, Sloof, & van de Kuilen, 2004). In a

typical instantiation, two players are given the

opportunity to split a sum of money. One player

(the proposer) offers a portion of the money to

the second player (the responder). The responder

can either accept the offer (in which case both

players split the money as proposed) or reject the

offer (in which case both players get nothing).
‘‘Rational actor’’ models predict that the

responder should accept the offer, no matter

how low, since any amount of money is better

than no money. However, relatively small offers

(20�30% of the total, or less) have about a 50%

chance of being rejected (Bolton & Zwick, 1995;
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Camerer & Thaler, 1995; Guth, Schmittberger, &
Schwarze, 1982). This ‘‘irrational’’ behaviour is
disadvantageous because the player ends up with
less money overall from the game; in other words,
it is better to accept ‘‘unfair treatment’’ (low
offers) in the interest of winning more money.
Game theorists, experimental economists,
and neuroscientists have been intrigued by
the ‘‘irrational’’ decision to reject small offers
(Koenigs & Tranel, 2007; Krajbich, Adolphs,
Tranel, Denburg, & Camerer, 2009; Lee, 2008;
Sanfey, Rilling, Aronson, Nystrom, & Cohen,
2003). The purpose of the present study was to
explore whether and how ‘‘rational’’ and ‘‘irra-
tional’’ responders in the UG differ with regard to
demographic, cognitive, and personality variables.
We begin with a review of the literature as to how
these factors might impact UG performance.

DEMOGRAPHIC FACTORS

A few studies have examined the impact of age on
UG performance. The most comprehensive study,
by Sutter and Kocher (2007), examined age
effects on UG performance in a large (N�662)
sample of children, young adults, and older adults.
The authors observed behavioural differences
between childhood and early adulthood, indicat-
ing a linear increase in acceptance rates (i.e.,
more ‘‘rational’’ behaviour) with age. By contrast,
the two adult age groups*young working profes-
sionals and older adults*were virtually indistin-
guishable in their UG performance. Regarding
the impact of gender on UG performance, pre-
vious findings are inconclusive. Solnick (2001)
observed higher rates of ‘‘irrational’’ rejections by
women, whereas Eckel and Grossman (2001)
observed more frequent ‘‘irrational’’ rejections
by men.

COGNITIVE FACTORS

The impact of cognitive ability on UG perfor-
mance has been sparsely addressed in the litera-
ture, and what is known is limited to the
examination of intellect (or ‘‘IQ’’) among UG
proposers. Ben-Ner and colleagues (Ben-Ner,
Kong, & Putterman, 2004; Ben-Ner, Putterman,
Kong, & Magan, 2004) used the Wonderlic
Personnel Test (as a proxy for IQ) and studied
its relationship to UG performance in 224 under-
graduate students. Women with lower IQ scores

were more generous in the role of UG proposer
(Ben-Ner, Kong, & Putterman, 2004). However,
when investigating whether individuals would
reciprocate ‘‘generosity’’ shown from other pro-
posers, IQ was not predictive of reciprocity out-
comes (Ben-Ner, Putterman, et al., 2004). To date
no study has systematically investigated the
relationship between cognitive abilities and UG
responder behaviour.

PERSONALITY FACTORS

Individual differences in personality are the most
well investigated potential contributor to eco-
nomic decision making. In a study involving 69
undergraduate students, Scheres and Sanfey
(2006) investigated UG performance and self-
reported motivational behaviour. They found that
higher self-reported reward sensitivity (which is
similar to ‘‘extraversion’’) was associated with
lower proposer offers on the UG (and thus the
attempt to maximise profit). However, the study
did not assess individual differences in the accep-
tance or rejection of ultimatum offers. In another
study, Brandstatter and Konigstein (2001) as-
sessed personality influences on economic beha-
viour in 98 undergraduate economic students. The
participants completed an adjective checklist and
the UG. They found that participants who were
characterised as emotionally unstable and extra-
verted, or emotionally stable and introverted,
were more likely to reject UG offers.
These findings were interpreted as an act of
negative reciprocity (that is, an action that has a
negative effect upon someone else is reciprocated
with an action that has approximately equal
negative effect upon another).

Several studies have explored the potential
neural mechanisms behind UG performance.
Sanfey and colleagues (2003) investigated brain
activation during the UG via functional magnetic
resonance imaging (fMRI). Unfair offers elicited
activity in brain areas related to emotion (ante-
rior insula) and working memory (dorsolateral
prefrontal cortex). The authors opined that acti-
vation in the anterior insula reflected the respon-
der’s negative emotional response to unfair offers,
whereas activation in the dorsolateral prefrontal
cortex (DLPFC) may be related to higher cogni-
tive demands to overcome a strong emotional
tendency to reject the offer (although activation
in this area did not correlate with acceptance
rates). A later study also found evidence for

TRUST, NEGATIVE AFFECT, AND DECISION MAKING 749

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
W

is
co

ns
in

 -
 M

ad
is

on
],

 [
M

ic
ha

el
 K

oe
ni

gs
] 

at
 0

8:
02

 0
7 

O
ct

ob
er

 2
01

1 



involvement of DLPFC during the UG. Knoch,
Pascual-Leone, Meyer, Treyer, & Ernst (2006)
used transcranial magnetic stimulation (TMS)
and observed that disruption to the right (but
not the left) DLPFC led to lowered rejection of
unfair offers in the UG. Other work, specifically
with neurological patients, has demonstrated that
the regulation of emotion is important for the
‘‘rational’’ acceptance of unfair offers in the UG,
as patients with emotional dysregulation caused
by damage to ventromedial prefrontal cortex
(VMPC) displayed exaggerated rejection of un-
fair offers (Koenigs & Tranel, 2007). Interestingly,
reducing central serotonin function in healthy
individuals, via tryptophan depletion, led to an
increased rate of rejection of unfair UG offers
(Crockett, Clark, Tabibnia, Lieberman, &
Robbins, 2008). Given that serotonin receptors
are abundant in the forebrain, this latter finding is
further evidence for the importance of prefrontal
cortex in UG performance.

The present study is an exploratory analysis on
whether and how ‘‘rational’’ and ‘‘irrational’’ UG
responders differ with regard to demographic
(i.e., age, gender, education), cognitive (i.e.,
intelligence, attention/working memory, speed,
language, visuospatial, memory, executive func-
tions), and personality (i.e., ‘‘Big Five’’, positive
affect, negative affect) variables in a large life-
span sample of healthy adults. Only a few studies
have investigated these factors, and to our knowl-
edge, none have comprehensively examined all
three domains in the same sample of participants.

METHODS

Participants

A sample of 129 adults was recruited from the
community, with a median age of 65.0 years
(range 26�88), a mean education of 16.0 years
(SD�2.62, range 11�20), and 57% females. A
comprehensive clinical interview determined that
all persons enrolled in the study were neurologi-
cally healthy and free of significant psychiatric
disease. Participants were deemed healthy
through this semistructured screening interview
that assessed their medical status (e.g., major
surgeries, illnesses, and hospitalisations), medica-
tion that might impact cognitive functioning (e.g.,
cardiovascular or psychotropic medication), alco-
hol or drug consumption, and mood (e.g., symp-
toms of depression).

Measures and procedures

Participants were tested individually in a quiet
laboratory room, each taking approximately 4
hours to complete the following tasks and the
aforementioned clinical interview. Participants
were administered all neuropsychological mea-
sures and completed the NEO Five-Factor
Inventory and the Positive and Negative Affect
Schedule�Expanded Form (Watson & Clark,
1994) prior to the UG. All participants were
financially compensated for their involvement.

Ultimatum Game (UG)

In the Ultimatum Game (adapted from Koe-
nigs & Tranel, 2007), the participants acted as
responders in a series of 22 offers, presented in a
fixed order. In each trial, the participant first saw
a picture of the person making the Ultimatum
offer (a take-it-or-leave-it split of $10) with the
individual’s name. Next, the participant saw
the offer (e.g., ‘‘Julie gets $9, you get $1’’).
Then, the participant saw ‘‘Accept or Reject?’’
on the screen. The participant had unlimited time
to consider the offer and push a key (Y to
‘‘accept’’ or N to ‘‘reject’’) to respond. Lastly,
the participant saw the outcome based on his/her
response (e.g., ‘‘You both get $0’’ if the offer was
rejected or ‘‘You get $1’’ if the offer was
accepted). (See Figure 1 for a graphical repre-
sentation of the trial design.)

Participants received 22 offers from 22 differ-
ent proposers.1 Before beginning, the participants
were instructed about the contingencies of an
‘‘Accept’’ or ‘‘Reject’’ response, that the offers
were real but prepared before their arrival, and
that both the participant and the proposer would
be paid according to the participant’s decisions. In
actual fact, the 22-pictured ‘‘proposers’’ were
confederates of the experimenter, and the experi-
menter predetermined the offers. Participants
were informed that they would interact with
each proposer once and be paid according to
their decisions. In compliance with the University
of Iowa Institutional Review Board, all partici-
pants were remunerated the same amount, re-
gardless of their responses on the task. At the end

1In keeping with much of the previous work on the UG, we

experimentally ‘‘fixed’’ the proposer behaviour, and did not

study this as a dependent variable. This design helps isolate

the relationships of interest, i.e., how various demographic,

cognitive, and affective factors might differ between rational

and irrational UG players.
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of the testing session, participants under-
went debriefing to explain this human subjects
requirement.

Since the participants’ responses to ‘‘unfair’’
offers were of the greatest interest, offers were
generated at the following frequencies: two offers
of $5 (proposer keeps $5), two offers of $4
(proposer keeps $6), six offers of $3 (proposer
keeps $7), six offers of $2 (proposer keeps $8),
and six offers of $1 (proposer keeps $9). The $5
and $4 offers were considered ‘‘fair’’, and the $3,
$2, and $1 offers were considered ‘‘unfair’’, based
on previous work (e.g., Guth et al., 1982; Koenigs,
Kruepke, & Newman, 2010; Koenigs & Tranel,
2007). In these studies, it was found that 35% of
the total sum and greater (corresponding to the $4
and $5 offers in the present study) were almost
always accepted, whereas lesser offers (corre-
sponding to the $3, $2, and $1 offers) were
rejected a significant proportion of the time.

Cognitive battery

Each participant completed a thorough cogni-
tive battery of approximately 3 hours’ duration.
The battery was designed to measure a broad
range of neuropsychological abilities.

Intelligence. Intelligence was measured using
the four-subtest Wechsler Abbreviated Scale of
Intelligence (WASI; Wechsler, 1999) to obtain a
Full Scale Intelligence Quotient (FSIQ) score.
Premorbid intellect was measured using the Wide
Range Achievement Test�III Reading subtest
(WRAT-III; Wilkinson, 1993), a single-word read-
ing task.

Attention and working memory. Both simple
and divided attention (also referred to as working
memory) was measured using the combination of
the Digit Span, Letter-Number Sequencing, and
Arithmetic subtests from the Wechsler Adult
Intelligence Scale�third edition (WAIS-III;

Wechsler, 1997). In the Digit Span subtest,
participants are asked to repeat strings of num-
bers in both forward and backward order. For the
Letter-Number Sequencing subtest, participants
must recite back a string of numbers and letters
after putting them in numerical and alphabetical
order. Participants mentally solve arithmetic pro-
blems for the Arithmetic subtest.

Psychomotor speed. In the Trail Making Test,
Part A (Trail Making A; Spreen & Strauss, 1998),
participants are asked to connect dots in numer-
ical order as quickly as they can.

Language. The Controlled Oral Word Associa-
tion Test (COWAT; Benton & Hamsher, 1989) is
a verbal fluency measure, in which participants
are given 1 minute to say as many words as they
can that begin with a designated letter. In the
Boston Naming Test (BNT; Kaplan, Goodglass, &
Weintraub, 1983), a measure of confrontation
naming, participants are presented with a series
of line drawings (e.g., unicorn, compass), and
have 20 s to correctly name each object.

Visuospatial. The Rey-Osterrieth Complex
Figure Test�Copy Condition (Rey-O Copy; Rey,
1941) consists of presenting a complex figure,
which participants are instructed to copy. The
copy performance measures both visual percep-
tion and visual construction. The Benton Facial
Recognition Test (Benton Facial Recognition
Test; Benton, Sivan, Hamsher, Varney, & Spreen,
1994) is a measure of visual perceptual discrimi-
nation that requires the matching of identical or
near-identical faces.

Memory. The Rey Auditory-Verbal Learning
Test (RAVLT; Rey, 1964) is a verbal learning and
memory task. Participants are provided five trials
to learn a list of 15 words. They are then asked to
recite these words again following a 30-min delay
period. Visual memory was assessed with the
Rey-Osterrieth Complex Figure Test�Delay

First Screen Second Screen Third Screen Fourth Screen

Julie has made you an 
offer. 

�
Julie Proposed that: 

She gets $9 
You get $1 

� Accept or Reject? � You both get $0. 

Figure 1. Schematic of trial design. First screen, Proposer name/picture: 4 s. Second screen, Offer: 4 s. Third screen, Participant

decision: indefinite. Fourth screen, Outcome: 3 s. In this example, the offer was rejected. [To view this figure in colour, please visit

the online version of this journal.]
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Condition (Rey-O Delay; Rey, 1941), in which
participants are asked to reproduce the figure
they copied 30 min previously.

Executive functioning. In the Wisconsin Card
Sorting Test (WCST; Heaton, Chelune, Talley,
Kay, & Curtiss, 1993), a measure of problem
solving and mental flexibility, participants must
correctly categorise cards based on immediate
feedback. In the Trail Making Test, part B (Trail
Making B; Spreen & Strauss, 1998), participants
are asked to connect dots consecutively, alternat-
ing the order between numbers and letters.

Mood. The Beck Depression Inventory�II
(BDI-II; Beck, Steer, & Brown, 1996), a 21-item
self-report measure, was used to assess depressive
symptomatology.

Personality measures

The NEO Five-Factor Inventory (NEO-FFI) is
a 60-item version of the 240-item NEO Person-
ality Inventory�Revised (NEO PI-R; Costa &
McCrae, 1992), a standardised psychological per-
sonality inventory, comprised of scales that re-
present each of the ‘‘Big Five’’ personality traits
(Neuroticism, Extraversion, Openness, Agree-
ableness, and Conscientiousness). Each of the
five domains on the NEO-FFI consists of 12
items. However, we further modified (with per-
mission from the publisher) the NEO-FFI with
the addition of eight items referred to as the Trust
facet in the larger NEO PI-R. Each NEO item is
presented in the form of a statement, and the
participant is asked to rate their response on a
5-point Likert scale ranging from ‘‘strongly dis-
agree’’ to ‘‘strongly agree’’ (with ‘‘neutral’’ corre-
sponding to a ‘‘3’’ on the scale). Taken together,
the inclusion of these additional items brought
this modified NEO-FFI to 68 items comprised of
six trait scales.

The interpretations of these personality traits
were discussed thoroughly by Costa and McCrae
(1992). In particular, neuroticism is the general
tendency to experience negative affects, such as
fear, sadness, embarrassment, anger, guilt, or
disgust. Individuals with low levels of neuroticism
are usually emotionally relaxed and stable, and
are generally calm, even-tempered, and relaxed.
They often face upsetting situations without
getting upset or rattled. Extraversion describes
individuals who are sociable, socially dominant,
optimistic, assertive, and energetic. They prefer
social large groups or gatherings, socially domi-

nant, and tend to be cheerful, upbeat. Those who
report low levels of extraversion are often re-
served, less friendly, maybe sluggish in demea-
nour, preferring to be alone or in small groups.
Individuals with high trait openness are often
described as curious, creative, original, and
complex. They are willing to entertain novel and
unconventional ideas, experiences, and values.
Those with low levels of openness are conven-
tional and conservative in their outlook. Indivi-
duals with high trait agreeableness are prosocial,
altruistic, tender-minded, trustful, and modest.
Those who are disagreeable are generally self-
interested, tough-minded, and egocentric and
sceptical of others’ intentions. Individuals with
high trait conscientiousness are able to resist
impulses and temptations. They possess high
levels of self-control, planning, organising, purpo-
sefulness, strong-will, and determination. Indivi-
duals low in conscientiousness may possess a
more carefree outlook in life, are lackadaisical
in working towards their goals, less punctual, and
less able to restrain impulses or consider con-
sequences of their decisions. Finally, trust is
defined as the disposition to believe that others
are honest and well intentioned in high scorers,
and defined as the disposition to be cynical and
sceptical and to assume that others may be
dishonest or dangerous in low scorers.

Test�retest reliability of the NEO PI-R have
been reported to be high, ranging from .86 to .91
for the five scales, and internal consistency ranges
from .68 to .86 (Costa & McCrae, 1992). The
authors also reported retest reliability of the
NEO-FFI to range from .75 to .83. The facet
scales, including Trust, of the NEO PI-R have also
been shown to exhibit both high convergent
validity and discriminant validity (Costa &
McCrae, 1992). In particular, Costa and McCrae
(1992) reported that the Trust facet has been
shown to be positively correlated (r�.68) with
the Trusting scale of the Interpersonal Style
Inventory (Lorr, 1986) and negatively correlated
(r��.46) with the Suspicion scale of the Buss-
Durkee Hostility Inventory (Buss & Durkee,
1957).

The Positive and Negative Affect Schedule�
Expanded Form (PANAS-X; Watson & Clark,
1994) is a 60-item self-rated measure comprised
of two broad dimensions of emotional experience
(labelled as positive affect and negative affect),
that can be used validly to assess long-term
individual differences in affect. Each item consists
of a word or phrase that describes different
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feelings and emotions. The participant is asked to
rate their response on a 5-point Likert scale
ranging from ‘‘very slightly/not at all’’ to ‘‘ex-
tremely’’ (with ‘‘moderate’’ corresponding to a
‘‘3’’ on the scale). The Positive Affect (PA)
dimension, comprised of 10 items, includes
descriptors such as attentive, enthusiastic, and
excited; the Negative Affect (NA) dimension,
comprised of 10 items, consists of descriptors
such as irritable, hostile, and distressed. The
authors have indicated that these two dominant
dimensions of emotional experience account for
the majority of variance in self-rated affect, which
is approximately half to three-quarters of the
common variance in mood terms.

Watson and Clark (1994) reported extensive
reliability and validity data on the PANAS-X,
with internal consistency of PA ranging from .86
to .90, and NA ranging from .84 to .87. Retest
reliability of PA ranges from .47 to .68, and NA
ranges from .39 to .71. Construct validity of the
PANAS-X has also been reported by Watson,
Clark, and Tellegen (1988), with the descriptor
scales being significantly related to positive affect
and negative affect scales used in the past.

Group classification

We classified the participants based on the strict
criteria for ‘‘rational’’ and ‘‘irrational’’ behaviour
as defined by behavioural economists. A ‘‘ra-
tional’’ actor would accept any unfair offer, no
matter how low, as this is the most financially
advantageous decision. By this strict definition,
any rejection would be ‘‘irrational’’. In addition to
this theoretical justification for the dichotomisa-
tion, a frequency distribution analysis of the UG
rejection rates revealed a striking nonnormal
distribution, with a clear separation of partici-
pants who accepted every UG offers from those
who rejected any UG offers.

In addition, we considered the degree of
‘‘irrationality’’ among the participants, since it is
possible that those who rejected only one unfair
offer may be different in personality variables of
interest (NEO Trust, PANAS Negative Affect)
than those who rejected all 18 unfair offers.
However, a Pearson’s correlation revealed a
weak, nonsignificant relationship between the
proportion of rejected offers and these person-
ality variables. Therefore, we focus our analyses
on the dichotomous distinction between ‘‘ra-
tional’’ and ‘‘irrational’’ responders.

The sample was dichotomised into two groups,
based on their UG decisions in response to
‘‘unfair’’ offers (i.e., responses to offers of $3,
$2, and $1) (Koenigs et al., 2010; Koenigs &
Tranel, 2007). Responses to offers of $3, $2, and
$1 were tallied to determine the dichotomisation
of decisions from these unfair offers. (As noted
earlier, in the 22 offers in the UG, there were six
offers of $3 [proposer keeps $7], six offers of $2
[proposer keeps $8], and six offers of $1 [proposer
keeps $9].) Participants were classified as
‘‘rational’’ economic decision-makers (hereafter
referred to as ‘‘rational’’) if they accepted every
unfair offer, no matter how low. This resulted in a
group of 66 participants. Similarly, participants
were classified as ‘‘irrational’’ economic decision-
makers (hereafter referred to as ‘‘irrational’’) if
they rejected any unfair offers. This resulted in a
group of 63 participants. Nearly everyone (87%)
in the irrational group rejected more than half of
the unfair offers, and all but one participant in this
group (who rejected five offers) rejected one-
third or more of the unfair offers. On average, the
irrational group rejected 13.5 of the 18 unfair
offers. These data support the classification of
rational versus irrational decision-makers.

Statistical analysis

Preliminary analysis examined data for the pre-
sence of outliers. Descriptive statistics were used
to characterise the distributions of the variables
and to investigate the propriety of relevant
modelling and testing assumptions.

The significance of group differences between
the rational and irrational groups on demo-
graphic, cognitive, and affective measures were
tested with independent samples t-tests for con-
tinuous measures (based on independent samples
and a pooled variance estimate), and with chi-
square tests for the categorical variable, gender.

Logistic regression analyses were also con-
ducted to examine the relationship between
demographic, cognitive, and affective variables
and UG decision-making status (i.e., rational vs.
irrational). The first regression model examined
the relationship of UG decision-making status
with demographic variables by allowing the vari-
ables of age, gender, and education to enter the
predictive model to identify whether a participant
is either an irrational or rational economic
decision-maker. The second model included the
six personality characteristics from the NEO-FFI,
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the third model included the positive and nega-
tive affect variables from the PANAS-X, and the
fourth model included all cognitive variables. In
the final model, we entered individual variables
that were found to be significantly predictive of
UG decision-making status from the previous
four steps into an inclusive model.

For all tests, .05 was used as the level of
significance. Given the exploratory nature of the
study, we also considered p-values between the
.05 and .15 levels of significance as indicating
variables that might warrant further investigation.
To limit the number of tests conducted, for
multivariable models, we did not inspect partial
test p-values for individual variables in a model
unless the p-value for the overall model was
below .15. As the study is exploratory, no adjust-
ment was made for multiple testing.

RESULTS

We first present an overview of the frequencies of
the acceptances and rejections among the five
offers in the UG (see Figure 2), in order to
provide a broad perspective on how the beha-
viour of our participants compares to standard
behaviour on the UG as described in previous
studies. As expected, the majority of the partici-
pants accepted the fair offers (99% accepted $5
offers, 98% accepted $4 offers). The proportions

of rejection rates towards the unfair offers were

consistent with past findings from Koenigs and

Tranel (2007) (13% rejected all $3 offers; 30%

rejected all $2 offers; and 46% rejected all $1

offers).
Regarding the demographic and cognitive

variables, we compared the results from the

rational and irrational participant groups, using

either t-tests or chi-square tests. As can be seen in

Table 1, the two groups were comparable on all

variables. More specifically, there were no statis-

tical differences between the rational and irra-

tional groups on age, gender, education,

intelligence, attention/working memory, psycho-

motor speed, language, visuospatial, memory, or

executive functions. Given that there were no

statistical differences between the two partici-

pants groups on the aforementioned variables, we

concluded that the demographic and cognitive

abilities were similar between the rational and

irrational economic decision-makers, as indicated

by the UG.
To test for any mean level differences on the

NEO-FFI and PANAS-X variables, t-tests were

conducted. These characteristics of the rational

and irrational groups are presented in Table 2. We

found significant differences between the groups

on two of the NEO characteristics. When compar-

ing the groups, the irrational group scored lower

on NEO Agreeableness, t(120) �2.11, p�.037, as

Figure 2. Frequency of accepted and rejected Ultimatum Game offers. The majority of the participants accepted all ‘‘fair’’ offers:

99% accepted $5 offers. And 98% accepted $4 offers. The proportion of rejection rates of ‘‘unfair’’ offers was: 13% rejected all $3

offers, 30% rejected all $4 offers, and 46% rejected all $1 offers.
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well as NEO Trust, t(120) �2.80, p�.008. (We

note that NEO Trust is a subscale of Agreeable-

ness though with nonoverlapping items on the

particular version of the NEO we employed.) On

the PANAS-X, the irrational group scored higher

on Negative Affect, t(120) �1.37, p�.038. To

summarise, the group analysis (rational vs. irra-

tional decision-makers) indicated no significant

difference between groups on any demographic

variables or tests of cognitive function, but

significant between-group differences emerged

on measures of affective personality traits, namely

NEO Agreeableness, NEO Trust, and PANAS-X

Negative Affect.

Next, we used several logistic regression mod-

els to explore the contribution of demographic,

cognitive, and/or affective factors to UG perfor-

mance (see Table 3). In the first model, the

demographic variables of age, gender, and educa-

tion were entered. As a group, these variables did

not make a statistically significant contribution in

predicting whether an individual was a rational or

irrational economic decision-maker. Since the

overall p-value for the model exceeds the pre-

determined threshold of .15, we did not give

further consideration to any of the individual

variables in the model based on the partial test

p-values.

TABLE 1

Demographic and cognitive variables

Participant group

Characteristics Statistics

Rational (n �66)

Mean (SD)

Irrational (n �63)

Mean (SD) p-values

Age M (SD) 63.0 (15.3) 59.2 (18.3) .203

Gender % female 61% 54% .446

Education M (SD) 16.1 (2.6) 15.9 (2.7) .687

BDI-II M (SD) 4.4 (3.7) 4.0 (4.3) .625

WASI Verbal IQ M (SD) 118.3 (11.2) 115.3 (11.5) .163

WASI Performance IQ M (SD) 115.8 (17.8) 116.0 (13.1) .928

WASI FS IQ M (SD) 120.2 (11.5) 117.21 (9.7) .145

WRAT Reading M (SD) 52.2 (3.9) 52.0 (3.5) .803

Working Memory Index M (SD) 111.5 (14.0) 112.5 (11.9) .710

Trail Making A M (SD) 30.6 (10.2) 32.8 (10.9) .263

COWAT M (SD) 44.9 (10.9) 45.4 (12.2) .775

Boston Naming Test M (SD) 19.0 (1.4) 18.9 (1.6) .686

Rey-O Copy M (SD) 31.8 (3.8) 32.1 (3.2) .718

Benton Faces M (SD) 46.7 (3.7) 48.0(3.8) .074

RAVLT Trials 1�5 M (SD) 50.3 (9.1) 50.9 (8.9) .708

RAVLT 30 min delay M (SD) 10.6 (2.9) 10.8 (2.7) .745

Rey-O 30 min delay M (SD) 17.4 (6.5) 16.8 (6.8) .606

WCST Perseverative

Errors

M (SD) 9.2 (7.2) 9.2 (8.4) .986

Trail Making B M (SD) 71.8 (26.6) 70.6 (31.2) .815

TABLE 2

Affective variables

Participant group

Characteristics Statistics

Rational (n �66)

Mean (SD)

Irrational (n �63)

Mean (SD) p-values

NEO Neuroticism M (SD) 14.4 (7.7) 15.1 (7.8) .629

NEO Extraversion M (SD) 28.7 (5.9) 28.1 (6.9) .621

NEO Openness M (SD) 28.3 (6.7) 27.3 (6.2) .444

NEO Agreeableness M (SD) 29.5 (4.4) 27.7 (4.9) .037

NEO Conscientiousness M (SD) 35.3 (6.0) 34.4 (6.0) .427

NEO Trust M (SD) 23.4 (3.5) 21.5 (4.2) .006

PANAS Positive M (SD) 34.3 (5.1) 32.9 (5.7) .174

PANAS Negative M (SD) 13.5 (3.2) 15.1 (4.9) .038
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In the second model, we entered the NEO-FFI

personality scales (i.e., Neuroticism, Extraversion,

Openness, Agreeableness, Conscientiousness, and

Trust) to examine their contributions to economic

decision-making status. This analysis revealed

that, collectively, these personality characteristics

were not significant in predicting the likelihood of

an individual being a rational or irrational eco-

nomic decision-maker. However, since the overall

p-value for the model is less than the .15 thresh-
old, we inspected the partial test p-values for the
individual variables in the model. These results
indicated that after controlling for the effect of
other personality characteristics, NEO Trust was
significantly predictive of UG status (p�.048).
Also, recall that the t-test for NEO Trust reflected
a significant difference between the rational and
irrational groups (p�.008).

The Positive Affect and Negative Affect vari-
ables from the PANAS-X were entered into the
third model. Since the overall p-value for the
model is less than .15, we inspected the partial
tests for the individual variables. Neither variable
was significant in predicting UG status based
on its partial test; however, the partial
test for Negative Affect approached significance
(p�.073). Also, recall that the t-test for Negative
Affect indicated a significant difference between
the rational and irrational groups (p�.038).

Cognitive variables (i.e., intelligence, attention/
working memory, psychomotor speed, language,
visuospatial, memory, and executive functions)
were entered into the fourth model to predict UG
decision-making status. Collectively, these cogni-
tive characteristics were not significant in their
predictive ability of economic decision-making
performances among our participants. Consistent
with the first model, we did not give further
consideration to any of the individual cognitive
variables since the overall p-value for the model
exceeds the predetermined threshold of .15.

In the final model (see Table 4), we were
interested in examining the variables that were
previously found to be predictive of UG status
(i.e., NEO Trust and PANAS-X Negative Affect)
to determine their partial contributions in a
multivariable model. Collectively, both NEO
Trust and PANAS-X Negative Affect were pre-
dictive of UG performance (p�.009). Partial
tests revealed that NEO Trust was the only

TABLE 3

Results for variable category models

Category exp(b)* p-value

p-value

for model

Model 1. Demographic variables

Age 0.987 .206

Gender 0.693 .339 .438

Education 0.952 .496

Model 2. NEO affective variables

NEO Neuroticism 0.984 .600

NEO Extraversion 1.026 .461

NEO Openness 0.969 .308 .118

NEO Agreeableness 0.967 .522

NEO Conscientiousness 0.962 .329

NEO Trust 0.877 .048

Model 3. PANAS affective variables

Positive Affect 0.968 .389 .073

Negative Affect 1.095 .077

Model 4. Cognitive variables

WASI FSIQ 0.950 .178 .892

WRAT-3 Reading 0.974 .771

WAIS-III WMI 1.017 .587

Trail Making A 1.041 .357

COWAT 1.030 .337

Boston Naming Test .949 .843

Rey-O Copy 1.021 .844

Benton Faces 1.181 .078

AVLT Trials 1�5 1.030 .600

AVLT 30 min delay 0.931 .669

Rey-O Delay 1.023 .667

WCST Preservative Errors 1.004 .897

Trail Making B 0.993 .677

*exp(b) values are the exponentiated regression coefficient

estimates.

TABLE 4

Results for final model

95% CI for exp(b)

Variable exp(b)* Lower Upper

Partial

p-value

Overall

p-value

Marginal

p-value

NEO Trust 0.886 0.787 0.997 .045 .009 .009

PANAS Negative Affect 1.094 0.990 1.209 .079 .043

*exp(b) values are the exponentiated regression coefficient estimates.
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significant predictor of the model (exponentiated
regression coefficient estimate�.886, p�.045),
indicating that for every unit increase in NEO
Trust, there is approximately 11% decrease in the
odds of an individual rejecting unfair offers in the
Ultimatum Game.

We also fit univariable logistic regression
models based on NEO Trust and PANAS-X
Negative Affect to investigate their marginal
associations with UG status (see Table 4). From
these marginal analyses, it was observed that
NEO Trust had a significant effect on UG
performance (exponentiated regression coeffi-
cient estimate�.870, p�.009). Specifically, for
every unit increase in NEO Trust, we can expect a
decrease of 13% in the odds of an individual
being an irrational economic decision-maker.
Note that this result is similar to that obtained
for NEO Trust in the multivariable model. Thus,
being able to believe in the sincerity and good
intentions of others led to more acceptances of
unfair offers on the UG. PANAS-X Negative
Affect also had a significant effect on UG
performance (exponentiated regression coeffi-
cient estimate �1.106, p�.043). Thus, for every
unit increase in Negative Affect, we can expect an
increase of 11% in the odds of an individual being
an irrational economic decision-maker.

DISCUSSION

This study investigated whether demographic,
cognitive, and/or personality variables were asso-
ciated with UG performance. We found that only
personality variables differentiated the response
patterns between rational and irrational players.
More specifically, participants displaying a ‘‘ra-
tional’’ UG performance (i.e., accepting any offer,
no matter the fairness) endorsed higher levels of
trust, whereas participants displaying an ‘‘irra-
tional’’ UG performance (i.e., rejecting unfair
offers) endorsed higher levels of negative affect.
Others have indicated that emotional factors
interfere with rational economic decision-making
performance, such as emotional dysregulation
among neurological patients (Koenigs & Tranel,
2007).

In our data, the strongest personality predictor
of UG performance was Trust from the NEO.
That is, individuals who were more trusting of
others, agreeable, and prosocial, were more likely
to accept any UG offers, the most rational

approach to this laboratory paradigm. Presum-
ably, such individuals are willing to accept any
offers because they do not perceive hostile intent
from the proposer and therefore they are not
concerned about the unfairness of the offers.
Another potential interpretation is that indivi-
duals high on Trust are better able to see that
receiving any offer, no matter how low, is more
advantageous than rejecting the offer.

Another determinant of UG performance
among healthy adults was Negative Affect, as
measured by the PANAS-X. We found that
participants with higher levels of negative affect,
defined as a variety of aversive affective states,
such as fear, anger, contempt, and disgust (Wat-
son et al., 1988), were more likely to reject unfair
offers in the UG. This is consistent with prior
research indicating that rejection of low offers
may be a form of punishment inflicted by the
responder on the proposer (Bolton & Zwick,
1995). An alternate explanation is that individuals
high in Negative Affect may be particularly
sensitive to stimuli representing punishment or
frustrative nonreward (i.e., punishment sensitiv-
ity), and that sensitivity leads them to reject
unfair offers, in order to avoid an experience
that is perceived as (psychologically) painful. This
would suggest that individual differences in pun-
ishment sensitivity may influence economic deci-
sion making.

This latter finding is consistent with a study by
Harle and Sanfey (2007). Using movie clips, these
investigators induced positive (i.e., amusement)
and negative (i.e., sadness) moods in college
students prior to completing the UG. They found
that induced sadness interfered with economic
decision making, resulting in lowered acceptance
rates of unfair offers, whereas induced amuse-
ment had no impact on UG performance. Collec-
tively, these data also raise the possibility that
both trait (or long-standing) affect (i.e., Negative
Affect) and state (or transient) affect (i.e., in-
duced negative mood) have a similar impact on
UG performance.

Although much attention has been paid to
decision-making impairments in clinical affective
disorders (such as depression and mania; Cella,
Dymond, & Cooper, 2010), little research has
examined the impact of normal variation in
affective traits on real-world decision making.
Our data indicate that individual differences
in affective factors predict economic decision
making. More specifically, our results provide
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evidence for the hypothesis that individual differ-

ences in certain personality features, namely trust

and negative affect, contribute to individual

differences in economic decision making, as

measured by the UG.
An important limitation of this study is that we

have not adjusted for multiple testing to control

for Type I errors. Given that the study is

exploratory in nature, we felt that it is important

to highlight potential contributions of various

factors (i.e., demographic, cognitive, Big Five, or

personality variables) to economic decision mak-

ing. Our findings should be viewed as forming a

basis for future investigations, rather than treated

as definitive in their interpretation.
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