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a b s t r a c t

Psychopathy, which is characterized by a constellation of antisocial behavioral traits, may be subdi-
vided on the basis of etiology: “primary” (low-anxious) psychopathy is viewed as a direct consequence
of some core intrinsic deficit, whereas “secondary” (high-anxious) psychopathy is viewed as an indi-
rect consequence of environmental factors or other psychopathology. Theories on the neurobiology of
psychopathy have targeted dysfunction within ventromedial prefrontal cortex (vmPFC) as a putative
mechanism, yet the relationship between vmPFC function and psychopathy subtype has not been fully
explored. In this study, we administered two laboratory decision-making tasks (the Ultimatum Game
and the Dictator Game) to a group of prisoners (n = 47) to determine whether the different subtypes of
psychopathy (primary vs. secondary) are associated with characteristic patterns of economic decision-
making, and furthermore, whether either subtype exhibits similar performance to patients with vmPFC
euroeconomics lesions. Comparing primary psychopaths (n = 6) to secondary psychopaths (n = 6) and non-psychopaths
(n = 22), we found that primary psychopathy was associated with significantly lower acceptance rates of
unfair Ultimatum offers and lower offer amounts in the Dictator Game. Moreover, primary psychopaths
were quantitatively similar to vmPFC lesion patients in their response patterns. These results support the
purported connection between psychopathy and vmPFC dysfunction, bolster the distinction between pri-
mary and secondary psychopathy, and demonstrate the utility of laboratory economic decision-making

nical
tests in differentiating cli

. Introduction

For decades, psychopathy researchers have theorized that the
xtreme affective and behavioral traits that characterize the dis-
rder could arise through different causal mechanisms. In other
ords, psychopaths may consist of “phenotypically similar, but

tiologically distinct subtypes” (Lykken, 1957). Based on this
tiological perspective, two classes of psychopaths have been pro-
osed. In the “primary” subtype, psychopathy is presumed to arise
irectly from some fundamental intrinsic deficit, likely involving

nnate dysfunction in basic affective and attentional mechanisms.
y contrast, “secondary” psychopathy is thought to arise as an
cquired disturbance of social and affective processing—an indi-
ect consequence of environmental or psychosocial factors such as

arental abuse, socioeconomic disadvantage, poor intellect, sub-
tance abuse, or neurotic anxiety (Blackburn, Logan, Donnelly, &
enwick, 2008; Cleckley, 1976; Karpman, 1946, 1948; Lykken,
995; Porter, 1996; Skeem, Johansson, Andershed, Kerr, & Louden,
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E-mail address: mrkoenigs@wisc.edu (M. Koenigs).

028-3932/$ – see front matter © 2010 Elsevier Ltd. All rights reserved.
oi:10.1016/j.neuropsychologia.2010.04.012
subgroups.
© 2010 Elsevier Ltd. All rights reserved.

2007). This theoretical distinction between primary and secondary
psychopathy has profound implications for research on the neu-
robiological basis of the disorder. If there are indeed multiple,
distinct causal mechanisms for psychopathy, then one may expect
the different etiological subtypes to exhibit distinct psycholog-
ical and neurobiological profiles within the context of similarly
flagrant antisocial behaviors. The question, then, is how to dif-
ferentiate primary psychopaths from secondary psychopaths for
the purposes of research. In previous studies primary and sec-
ondary psychopaths have typically been differentiated based on
levels of trait anxiety (Arnett, Smith, & Newman, 1997; Blackburn,
1975; Brinkley, Newman, Widiger, & Lyman, 2004; Fagan & Lira,
1980; Hiatt, Schmitt, & Newman, 2004). This practice is supported
by ample theoretical and empirical work. In his seminal clini-
cal descriptions, Cleckley stresses the importance of considering
anxiety levels for the classification of psychopathy: “. . .[primary]
psychopaths are sharply characterized by the lack of anxiety. . .I do

not believe that [primary] psychopaths should be identified with
the psychoneurotic group” (Cleckley, 1976). Following Cleckley’s
recommendation of distinguishing low-anxiety individuals from
those with high (neurotic) levels of anxiety, a large and growing
number of laboratory studies demonstrate abnormal behavioral

http://www.sciencedirect.com/science/journal/00283932
http://www.elsevier.com/locate/neuropsychologia
mailto:mrkoenigs@wisc.edu
dx.doi.org/10.1016/j.neuropsychologia.2010.04.012
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esults for low-anxious (primary) psychopaths but not necessar-
ly for high-anxious (secondary) psychopaths (Arnett, Howland,
mith, & Newman, 1993; Arnett et al., 1997; Chesno & Kilmann,
975; Fagan & Lira, 1980; Lykken, 1957; Newman, Kosson, &
atterson, 1992; Newman, Patterson, Howland, & Nichols, 1990;
ewman, Schmitt, & Voss, 1997; O’Brien & Frick, 1996; Schmitt,
rinkley, & Newman, 1999; Skeem et al., 2007; Smith, Arnett, &
ewman, 1992; Zeier, Maxwell, & Newman, 2009). In the present

tudy, we seek to build on this experimental tradition to deter-
ine whether primary (low anxiety) and secondary (high anxiety)

sychopaths differ in their behavior in the domain of economic
ecision-making. In addition, we compare the performance of each
sychopathic subgroup to patients with focal damage to an area
f the brain that plays a critical role in affective processing: the
entromedial prefrontal cortex (vmPFC).

The theorized connection between vmPFC dysfunction and
sychopathy dates back decades in the field of behavioral neu-
ology. Recognizing similarities between psychopaths and their
atients with vmPFC lesions (lack of empathy, irresponsibility, poor
ecision-making), Blumer and Benson (1975) coined the phrase
pseudopsychopathy” to refer to the personalities of certain frontal
obe patients. Subsequent clinical and laboratory studies have con-
inued to highlight similarities between psychopaths and vmPFC
esion patients (Damasio, Tranel, & Damasio, 1990; Eslinger &
amasio, 1985; Koenigs & Tranel, 2006). In the present study, we

eek to determine whether the ostensible similarities between psy-
hopaths and vmPFC lesion patients extend to laboratory tests of
conomic decision-making, namely the Ultimatum and Dictator
ames. Moreover, we aim to test whether the vmPFC patients more
losely resemble the primary or secondary subtype of psychopathy.

In the Ultimatum Game, two players are given an opportunity
o split a sum of money. One player (the proposer) offers a portion
f the money to the second player (the responder), and keeps the
emainder for himself. The responder can either accept the offer
in which case both players split the money as proposed) or reject
he offer (in which case both players get nothing). “Rational actor”

odels predict that the responder would accept any offer, no mat-
er how low. However, relatively small offers (less than 20–30% of
he total) are rejected about half the time (Bolton & Zwick, 1995;
uth, Schmittberger, & Schwarze, 1982). The “irrational” rejection
f unfair offers has been correlated with feelings of anger (Pillutla &
urnighan, 1996), suggesting that the responder’s ability to regu-

ate anger and frustration plays a critical role in task performance.
atients with vmPFC lesions, who are known to exhibit irritabil-
ty and poor frustration tolerance despite an otherwise generally
lunted affect (Anderson, Barrash, Bechara, & Tranel, 2006; Barrash,
ranel, & Anderson, 2000), reject an abnormally high proportion of
nfair offers (Koenigs & Tranel, 2007). Thus the first aim of this
tudy is to determine whether either of the psychopathic subtypes
primary or secondary) also rejects an abnormally high proportion
f unfair offers.

In the Dictator Game, there are again two players with an oppor-

unity to split a sum of money. However, in this case the responder
as no choice but to accept whatever split the proposer offers. Thus,
he amount offered by the proposer in the Dictator Game is pre-
umed to reflect a prosocial sentiment, such as empathy or guilt.
atients with vmPFC lesions, who are known to exhibit deficits in

able 1
articipant group characteristics. Cauc, Caucasian. Est IQ, estimated IQ based on the Shipl
2, Factor 2. For each group, means are presented with standard deviations in parenthes
Q (p = 0.38).

Age Race (% Cauc) Est IQ

Primary psychopaths (n = 6) 30.3 (9.4) 83 91.6 (1
Secondary psychopaths (n = 6) 30.0 (4.9) 83 98.2 (1
Non-psychopaths (n = 22) 35.1 (6.9) 95 104.2 (1
gia 48 (2010) 2198–2204 2199

empathy and guilt (Anderson et al., 2006; Barrash et al., 2000), offer
abnormally low amounts in the Dictator Game (Krajbich, Adolphs,
Tranel, Denburg, & Camerer, 2009). Thus the second aim of this
study is whether either of the psychopathic subtypes (primary
or secondary) also offers abnormally low amounts in the Dictator
Game.

2. Methods

2.1. Participants

Participants were male inmates recruited from a medium security Wisconsin
correctional institution. Inmates were eligible if they met the following criteria:
under 45 years of age, no history of psychosis or bipolar disorder, and not currently
taking psychotropic medications. A total of 47 inmates met the inclusion criteria and
participated in all study procedures. Informed consent was obtained both orally and
in writing.

The Psychopathy Checklist – Revised (PCL-R) (Hare, 2003) was used to assess
psychopathy. The PCL-R assessment involves a 60–90 min interview and file review
to obtain information used to rate 20 psychopathy-related items as 0, 1, or 2, depend-
ing on the degree to which each trait characterizes the individual. A substantial
literature supports the reliability and validity of PCL-R assessments with incarcer-
ated offenders (Hare, 2003). To evaluate interrater reliability, a second rater who
was present during interviews provided independent PCL-R ratings for 8 inmates.
The intraclass correlation coefficient was 0.85. PCL-R Factors 1 and 2 scores were
computed following procedures outlined in the PCL-R manual (Hare, 2003).

2.2. Participant groups

Participants were classified as psychopathic if their PCL-R scores were 30 or
greater (n = 12) and non-psychopathic if their PCL-R scores were 20 or less (n = 22)
(Hare, 2003). Following the convention of previous studies identifying psychopa-
thy subtypes (Arnett et al., 1997; Brinkley et al., 2004; Hiatt et al., 2004; Lorenz
& Newman, 2002; Newman et al., 1997; Schmitt et al., 1999), primary (low anx-
iety) psychopathy was differentiated from secondary (high anxiety) psychopathy
based on a median split of Welsh Anxiety Scale (WAS) scores (Welsh, 1956). Thus,
in our sample primary psychopathy was defined as having a PCL-R score of 30 or
greater and a WAS score of 13 or less (n = 6), while secondary psychopathy was
defined as having a PCL-R score of 30 or greater and a WAS score of 14 or greater
(n = 6). The three participant groups (primary psychopaths, secondary psychopaths,
and non-psychopaths; Table 1) did not significantly differ with respect to age, race,
or estimated IQ. As expected, both psychopathic groups had significantly greater
PCL-R total scores than the non-psychopathic group, and the primary psychopa-
thy group had significantly lower anxiety scores than the other two groups. The
psychopathic subgroups did not significantly differ in terms of overall incarcera-
tion duration (mean of 7.6 years for primary psychopaths, 7.4 years for secondary
psychopaths).

2.3. Testing procedure

Participants first acted as responders in a series of 19 trials of the Ultima-
tum Game. In each trial (presented on individual sheets of paper), the participant
read one offer and responded by circling “accept” or “reject” on the sheet. Before
beginning, the task was explained to the participant. It was made certain that the
participant understood that the participant and the proposer would receive payment
(or not) based on the participant’s decision, and that the participant’s responses
would not affect the rest of the offers. The participants were told that the 19 offers
were made by 19 different inmates at a correctional institution in another state. The
offers were in fact predetermined with each participant receiving the same offers in
a fixed order. Because the participants’ responses to unfair offers were of the great-
est interest, offers were generated in the following frequencies: two offers of $5
(proposer keeps $5), two offers of $4 (proposer keeps $6), five offers of $3 (proposer

keeps $7), five offers of $2 (proposer keeps $8), and five offers of $1 (proposer keeps
$9). This procedure closely follows a previous study of Ultimatum Game responses
(Koenigs & Tranel, 2007).

After completion of the Ultimatum Game responses the participant was asked
to act as the proposer in the Ultimatum Game. Here it was explained that the par-
ticipant would now make an offer like the ones he was previously given, that the

ey Institute of Living Scale (Zachary, 1986). WAS, Welsh Anxiety Scale. F1, Factor 1.
es. Groups did not significantly differ on age (p = 0.46), race (p = 0.39), or estimated

PCL-R total WAS PCL-R F1 PCL-R F2

9.7) 32.3 (1.5) 6.2 (2.6) 12.5 (1.6) 17.3 (1.0)
1.2) 31.0 (2.0) 22.7 (7.7) 10.4 (1.3) 17.3 (1.5)
1.2) 14.5 (3.3) 13.6 (9.6) 5.2 (2.1) 7.6 (3.6)
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ffer would be seen by inmates in another state, that the participant and the respon-
er would be paid according to the responder’s choice to accept or reject, and that
he offer would be anonymous and the participant would have no other interaction
ith the responder. Participants were then asked to write their proposed split of

10 (whole dollar amounts only) on the provided sheet of paper. Participants were
lso asked to judge how likely they thought the responder would be to accept the
ffer on a 7-point scale ranging from −3 (definitely would not accept), 0 (not sure),
o +3 (definitely would accept). Participants were then asked to fold the paper and
ubmit it to the experimenter so the experimenter could not see their answers.

After completion of the Ultimatum Game proposal the participant was asked to
ct as the proposer in the Dictator Game. Before doing so it was made certain that
he participant understood that however he wished to split the money is how it
ould be split; the other player would have no choice but to accept the offer. Again

he participant was told to write how much he would keep and how much he would
ive to the other individual (whole dollar amounts only), and then to fold the paper
nd submit it to the experimenter.

Participants were paid based on a random selection of their responses in the
asks (minimum of $10, maximum of $21). Prisoners were able to spend this money
t the prison canteen to obtain items such as food, clothes, personal hygiene prod-
cts, and music.

. Results

.1. Ultimatum Game responses

First we computed the acceptance rates for each offer amount
cross the entire prison sample. As expected, the acceptance rates
ecreased for lower offer amounts. Acceptance rates were 98% for
he $5 offers, 92% for the $4 offers, 83% for the $3 offers, 56% for
he $2 offers, and 52% for the $1 offers. This overall pattern of
cceptance rates is similar to previously reported Ultimatum Game
esponses in normal, healthy adults (Bolton & Zwick, 1995; Guth et
l., 1982; Koenigs & Tranel, 2007; Sanfey, Rilling, Aronson, Nystrom,
Cohen, 2003).
To address the first aim of the study, we determined whether

he primary and/or secondary psychopaths exhibited abnormally
ow acceptance rates for unfair Ultimatum offers (Fig. 1). Because
f the small sample sizes and non-normal distribution of accep-
ance rates, we used the non-parametric Mann–Whitney U test
o test for group differences. The secondary psychopaths and
on-psychopaths exhibited similar acceptance rates for each level
f unfair offer (all p values > 0.46). By contrast, the primary
sychopaths’ acceptance rates were lower than the secondary psy-
hopaths’ for the $3 offer (z = −2.3, p = 0.02), $2 offer (z = −1.7,
= 0.08), and the $1 offer (z = −2.4, p = 0.02). Similarly, the
rimary psychopaths’ acceptance rates were lower than the non-

sychopaths’ for the $3 offer (z = −2.4, p = 0.02), $2 offer (z = −1.8,
= 0.07), and the $1 offer (z = −2.1, p = 0.03). These results indicate

hat primary, but not secondary, psychopathy is associated with
ecreased acceptance rates for unfair Ultimatum offers.

ig. 1. Ultimatum Game responder data (with SE bars). Primary psychopaths
ccepted a lower percentage of unfair offers.
Fig. 2. Ultimatum and Dictator offer data (with SE bars). Primary psychopaths made
comparable Ultimatum offers, but significantly lower Dictator offers than secondary
psychopaths or non-psychopaths.

3.2. Ultimatum Game proposals

Although we had no specific hypotheses related to Ultimatum
Game proposals (as vmPFC lesion patients do not exhibit abnormal
performance in this portion of the task) (Krajbich et al., 2009), we
still report here the results from each subject group (Fig. 2). The pro-
posed offer amount of the primary psychopaths was similar to the
secondary psychopaths (z = −0.6, p = 0.53) and non-psychopaths
(z = −0.04, p = 0.97), who were also similar to each other (z = −0.8,
p = 0.45). These results indicate that Ultimatum proposals did not
significantly differ among groups.

3.3. Dictator Game proposals

To address the second aim of the study, we determined whether
the primary and/or secondary psychopaths exhibited abnormally
low Dictator offers (Fig. 2). In this group analysis (again conducted
with Mann–Whitney U tests) the offer amount of the primary psy-
chopaths was lower than both the secondary psychopaths (z = −1.7,
p = 0.08) and non-psychopaths (z = −2.9, p = 0.003). The secondary
psychopaths and non-psychopaths were not significantly different
from each other (z = −0.8, p = 0.40). These results indicate that pri-
mary, but not secondary, psychopathy is associated with decreased
offer amounts in the Dictator Game.

3.4. Comparison between psychopaths and vmPFC lesion patients

As described in Section 1, the ostensible similarities between
psychopaths and vmPFC lesion patients motivated our questions
about psychopaths’ performance in the Ultimatum and Dictator
Games. Indeed, in the present study we have found some inter-
esting parallels. Primary psychopaths and vmPFC lesion patients
were both less likely to accept unfair Ultimatum offers than their
respective comparison groups (healthy adults and patients with
non-vmPFC lesions in the case of the vmPFC lesion patients, sec-
ondary psychopaths and non-psychopathic inmates in the case
of the primary psychopaths) (Koenigs & Tranel, 2007). Also, pri-
mary psychopaths and vmPFC lesion patients both offered less
money than comparison groups in the Dictator Game, but similar
amounts in the Ultimatum Game (Krajbich et al., 2009). While these
qualitative comparisons between studies are intriguing, a statisti-

cal comparison of psychopaths’ and vmPFC lesion patients’ data
would be even more informative. Here we directly compare the
psychopaths to vmPFC lesion patients using economic decision-
making data from previously published lesion studies (Koenigs
& Tranel, 2007; Krajbich et al., 2009). First we examine whether
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ig. 3. Ultimatum Game responder data comparing psychopaths and brain lesion
atients (with SE bars). Primary psychopaths and vmPFC lesion patients exhibited
imilar acceptance rates, which were lower than any of the comparison groups at
ach of the unfair offer amounts.

rimary psychopaths and vmPFC lesion patients exhibit similar
esponses to unfair offers in the Ultimatum Game. For this anal-
sis we used data from the Koenigs and Tranel (2007) study, as
he testing procedure was nearly identical. In that study the vmPFC
atients’ acceptance rates for the $3, $2, and $1 offers were 62%,
6%, and 5%, respectively. In the present study the primary psy-
hopaths’ acceptance rates for the $3, $2, and $1 offers were 63%,
7%, and 10%, respectively (Fig. 3). The corresponding p-values
based on the Mann–Whitney U test) are 0.94, 0.44, and 0.77, indi-
ating no significant difference between the vmPFC lesion patients
nd primary psychopaths in terms of Ultimatum Game responses.
he secondary psychopaths’ acceptance rates, on the other hand,
ere significantly higher than the vmPFC patients’ (for $3 offers
= −2.1, p = .04; for $2 offers z = −1.5, p = 0.14; for $1 offers z = −2.5,
= 0.01).

To compare the vmPFC patients’ and psychopaths’ offers as pro-
osers in the Ultimatum and Dictator Games, we used data from
he Krajbich et al. (2009) study. Since the Ultimatum and Dicta-
or offers in that study were based on a total sum of 50 points,
ather than $10 as in the current study, we converted the offers in
ach study to a percentage of the total sum. For example, an offer
f 25 points in the Krajbich study (50% of the total sum) would
e equivalent to an offer of $5 in the present study (50% of the
otal sum). In the Krajbich et al. study, vmPFC patients made mean
ltimatum offers of 40% and Dictator offers of 9% (a difference of
7%), while in the current study the primary psychopaths made
ean Ultimatum offers of 52% and Dictator offers of 25% (a differ-

nce of 31%). Neither the Ultimatum offers, Dictator offers, nor the
ifferences were significantly different between the vmPFC lesion
atients and primary psychopaths (p values of 0.07, 0.12, and 0.63
ased on Mann–Whitney U test). By contrast, the vmPFC patients’
ictator offers were significantly lower than the secondary psy-
hopaths’ (z = −2.2, p = 0.03). These data demonstrate that primary
sychopaths and vmPFC lesion patients are in fact quantitatively
uite similar (and both distinct from the secondary psychopaths) in
heir behavior on the Ultimatum and Dictator Games. The similar-
ties in economic decision-making between primary psychopaths
nd vmPFC patients are evident despite significant differences in
ge (mean age 58.9 for the vmPFC patients) and gender (4/7 vmPFC
atients were female).

.5. Supplementary analysis: Rational actors and even splits
In our original analyses, we divided the participant sample into
roups on the basis of psychopathy subtype (primary psychopathy,
econdary psychopathy, and non-psychopathy) and then deter-
ined whether these groups differed significantly in economic
gia 48 (2010) 2198–2204 2201

task performance. An alternative method of analysis would be to
divide the participant sample on the basis of economic task perfor-
mance, and then determine whether or not the different classes
of economic decision-makers are distributed evenly among the
psychopathy groups. As explained in Section 1, in the Ultimatum
Game a theoretical “rational actor” would accept any offer, no
matter how unfair. Among the sample of non-psychopaths, 12/22
(55%) were “rational actors,” accepting all offers. Among the sec-
ondary psychopaths, 4/6 (67%) were “rational actors.” By contrast,
none of the primary psychopaths (0/6) were “rational actors.” In
other words, all primary psychopaths rejected at least one unfair
offer. In this respect the primary psychopaths again mirror the
vmPFC lesion patients: 0/7 vmPFC patients were “rational actors”
(Koenigs & Tranel, 2007). Compared to the non-psychopaths and
secondary psychopaths in the present study, the proportion of
“rational actors” among the primary psychopaths is significantly
lower (p = 0.02, Fisher’s exact test). This result supports the origi-
nal finding that primary psychopathy is associated with a reduced
likelihood of accepting unfair offers.

In the Dictator Game, an even split of the money (i.e., $5
of the $10) is by far the most common response. Among the
non-psychopaths 16/22 (73%) offered an even split. Among the sec-
ondary psychopaths 4/6 (67%) offered an even split. By contrast,
only 1/6 (17%) of the primary psychopaths offered an even split,
with the rest of the group keeping a majority of the sum for them-
selves. Again this pattern mirrors the vmPFC patients: 0/6 vmPFC
patients offered an even split (Krajbich et al., 2009). Compared to
the non-psychopaths and secondary psychopaths in the present
study, the proportion of even splits among the primary psychopaths
is significantly lower (p = 0.02, Fisher’s exact test). This result sup-
ports the original finding that primary psychopathy is associated
with reduced Dictator offers.

3.6. Supplementary analysis: Anxiety

The significant difference in anxiety levels between primary and
secondary psychopaths (p = 0.001; Table 1) coupled with the signif-
icant difference in anxiety levels between primary psychopaths and
non-psychopaths (p = 0.04; Table 1) raises the possibility that the
observed group differences between primary psychopaths and the
comparison groups (secondary psychopaths and non-psychopaths)
may be driven solely by differences in anxiety levels, rather than by
the combination of low anxiety and high psychopathy that defines
primary psychopathy. Here we test the hypothesis that differences
in anxiety, regardless of psychopathy severity, are sufficient to
yield differences in performance on the Ultimatum and Dictator
Games. To test this hypothesis, we divided the non-psychopathic
sample (those participants with PCL-R of 20 or less) into high-
anxiety and low-anxiety subgroups based on a median split of
WAS scores, exactly as we did for the psychopathic sample. With
these criteria we obtained 12 low-anxiety non-psychopaths and
10 high-anxiety non-psychopaths. As expected, WAS scores in the
high-anxiety non-psychopaths were significantly greater than in
the low-anxiety non-psychopaths (z = 4.0, p < 0.001) while PCL-R
total scores were similar (z = −0.8, p = 0.41). Importantly, the dif-
ference in mean anxiety scores between the high-anxious and
low-anxious non-psychopaths (21.8 vs. 6.8) was similar to the dif-
ference in mean anxiety scores between the secondary and primary
psychopaths (22.7 vs. 6.2). Using Mann–Whitney U tests, we com-
pared the two non-psychopathic groups’ acceptance rates in the
Ultimatum Game and proposal amounts in the Ultimatum and Dic-

tator Games. We found no significant differences between groups
on any of the measures (p = 0.20, p = 0.76, and p = 0.76 for acceptance
of $3, $2, and $1 offers, respectively; p = 0.26 for Ultimatum propos-
als; p = 0.26 for Dictator proposals). The lack of significant economic
decision-making differences between the high-anxiety and low-
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nxiety non-psychopaths indicates that anxiety alone does not
ccount for the unique performance of the primary psychopaths
n the economic decision-making tests.

.7. Supplementary analysis: Psychopathy factor scores

Although the focus of this study is on the primary/secondary dis-
inction within psychopathy, here we also consider the economic
ecision-making results in terms of the conventional two-factor
odel of psychopathic symptomotology. The PCL-R is often divided

nto two clusters of symptoms based on a factor analysis (Factor
consisting of eight “interpersonal/affective” items and Factor 2

onsisting of 10 “impulsive/antisocial” items) (Hare, 2003; Harpur,
are, & Hakstian, 1989). As can be seen in Table 1, Factor 2 scores
re nearly identical between the groups of primary and secondary
sychopaths (z = −0.2, p = 0.87), and thus any significant group dif-
erences in economic task performance are likely not attributable
o differences in Factor 2 scores. However, the Factor 1 scores of
he primary psychopaths are significantly higher than those of the
econdary psychopaths (z = 2.1, p = 0.03), raising the possibility that
actor 1 score may be a significant predictor of task performance.
e explored this possibility with two analyses. For the first analy-

is we re-grouped the psychopaths strictly on the basis of Factor 1
cores—the six lowest in one group and the six highest in the other.
f Factor 1 score is the critical determinant of economic task perfor-

ance among psychopaths, then one would expect this grouping
o result in group differences at least as large as those observed in
he primary/secondary grouping. As expected, the Factor 1 scores
f the “higher Factor 1 group” were significantly higher than the
cores of the “lower Factor 1 group” (z = 2.9, p = 0.004), but this
e-grouping resulted in no significant group differences on any
f the economic task measures (acceptance of $3 offers z = −0.9,
= 0.18; acceptance of $2 offers r = −0.5, p = 0.60; acceptance of $1
ffers r = −1.1, p = 0.26; Ultimatum offers r = −0.53, p = .60; Dictator
ffers r = −1.2 p = 0.21). For the second analysis we used the entire
rison sample (n = 47) to calculate the correlations between Factor
score and the economic task measures. We found no significant

orrelations (acceptance of $3 offers r = 0.23, p = 0.13; acceptance
f $2 offers r = −0.04, p = 0.81; acceptance of $1 offers r = −0.08,
= 0.59; Ultimatum offers r = 0.18, p = .23; Dictator offers r = −0.26,
= 0.08). Similarly, we found no significant correlations between
actor 2 score and any of the task measures (acceptance of $3
ffers r = −0.15, p = 0.33; acceptance of $2 offers r = −0.21, p = 0.17;
cceptance of $1 offers r = −0.20, p = 0.19; Ultimatum offers r = 0.16,
= .29; Dictator offers r = −0.14, p = 0.35). The results of the analyses
o not support Factor 1 or Factor 2 score as a significant predictor of
conomic task performance in this study. Rather, the results of this
tudy suggest that deviant economic decision-making is character-
stic of only a specific subset of inmates—those with high levels of
sychopathy but low levels of anxiety, the “primary” psychopaths.

. Discussion

In this study we sought to explore the putative behavioral
arallels between psychopaths and vmPFC lesion patients using

aboratory tests of economic decision-making. In particular, we
ddressed the possibility that etiologically distinct subtypes of
sychopathy (primary and secondary) may exhibit characteristic
atterns of economic decision-making, and that one or the other
ubtype may more closely resemble the vmPFC lesion patients

n their task performance (reduced Ultimatum acceptance rates
nd Dictator offers). We found that, compared to non-psychopaths
nd secondary psychopaths, primary psychopaths exhibited signif-
cantly reduced Ultimatum acceptance rates as well as significantly
ower Dictator offers. Secondary psychopaths did not significantly
gia 48 (2010) 2198–2204

differ from non-psychopaths on any aspect of the Ultimatum or
Dictator Games. On both tests, the primary psychopaths were
statistically similar to the vmPFC lesion patients. The distinctive
performance of the primary psychopaths in this study cannot be
attributed to significant group differences in age, race, intelligence,
overall psychopathy severity, or Factor 1/Factor 2 severities, nor can
the results be explained solely on the basis of anxiety differences.
These results converge to indicate that (1) primary and secondary
psychopaths do in fact differ in their economic decision-making
performance and (2) primary psychopaths closely match vmPFC
lesion patients in their economic decision-making performance.

Given that the overall psychopathic sample size in our study
was similar to the sample sizes reported in several recent behav-
ioral studies of psychopaths (e.g., Mitchell, Richell, Leonard, & Blair,
2006; Mokros et al., 2008), but not as large as the sample sizes in
other studies (e.g., Hiatt et al., 2004; Lorenz & Newman, 2002), we
address here the role of sample size in our study. With respect to the
primary/secondary distinction, we do not see the relatively small
sample sizes (n = 6 in each group) as particularly problematic in our
study for two reasons. First, the between-group differences were
so strong that standard non-parametric tests appropriate for small
samples (Mann–Whitney U test, Fisher’s exact test) were able to
clearly demonstrate statistically significant results. And second, the
sample size of primary psychopaths in our study matches the sam-
ple sizes of vmPFC lesion patients in previously published studies
using the same behavioral tasks (Koenigs & Tranel, 2007; Krajbich
et al., 2009). Since we set out to test for comparable effects in
psychopaths and vmPFC lesion patients on these same tasks, the
sample size seems appropriate for the study.

We believe that the observed similarity in performance between
primary psychopaths and vmPFC lesion patients is consistent with
several lines of evidence. From a theoretical standpoint, primary
psychopathy is thought to arise directly from some fundamen-
tal, innate deficit in basic affective and attentional processing,
whereas secondary psychopathy is thought to arise as an indirect
consequence of psychosocial or environmental factors (Blackburn
et al., 2008; Cleckley, 1976; Karpman, 1946, 1948; Lykken, 1995;
Skeem et al., 2007). If this is true, then the primary subtype of
psychopathy may be associated with a characteristic psychological
and neurobiological dysfunction, whereas secondary psychopaths
may exhibit various psychological and/or neurobiological profiles.
In the case of primary psychopathy, there is ample data to support
speculation that vmPFC dysfunction may be part of the neurobi-
ological mechanism. First is the seminal observation of primary
psychopaths’ conspicuous lack of anxiety and prosocial emotions
such as empathy and guilt (Cleckley, 1976; Karpman, 1946). Stud-
ies of vmPFC lesion patients also highlight diminished anxiety,
empathy, and guilt (Anderson et al., 2006; Barrash et al., 2000;
Koenigs, Huey, Calamia, et al., 2008; Koenigs, Huey, Raymont, et
al., 2008). We believe that the paucity of such emotions may under-
lie the abnormally low Dictator offers that were observed in both
groups—presumably Dictator offers are determined at least in part
by prosocial sentiment (e.g., empathy for the other player, guilt
for treating him unfairly), as there is no financial self-interest in
offering greater amounts. However, it is important to point out that
neither vmPFC damage nor primary psychopathy is associated with
a pervasive and complete blunting of emotion. In contrast to their
lack of empathy and guilt, vmPFC patients typically exhibit exagger-
ated anger, irritability, and poor frustration tolerance (Anderson et
al., 2006; Barrash et al., 2000; Grafman et al., 1996). A similar emo-
tion regulation deficit has been noted for primary psychopaths: “For

the initiation of such outbursts [the primary psychopath] does not,
it seems, need any great anger. Moderate vexation usually suffices.”
(Cleckley, 1976; see also Blair, in press). We believe this common
feature of the vmPFC patients and primary psychopaths may under-
lie the abnormally high Ultimatum rejection rates observed in both
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roups. Since the “irrational” rejection of unfair offers has been
orrelated with feelings of anger (Pillutla & Murnighan, 1996), the
esponder’s ability to regulate anger and frustration may play a
ritical role in task performance. Thus the similar economic task
erformance of vmPFC lesion patients and primary psychopaths
ppears to be consistent with their similar emotional profiles.

At first glance, the combination of results reported here may
eem puzzling: on one hand the primary psychopaths and vmPFC
atients seem to exhibit an element of hypoemotionality (dimin-

shed levels of anxiety, empathy, and guilt, corresponding to low
ictator offers), while on the other hand both groups seem to
xhibit an element of hyperemotionality (exaggerated levels of
nger and frustration, corresponding to low Ultimatum acceptance
ates). How can these two concurrent features of vmPFC damage
nd primary psychopathy be reconciled? Is there a single underly-
ng deficit that can engender both types of affective dysfunction?

e believe the seemingly discordant results can be explained by an
nderlying deficit in “response modulation,” the essence of which

s the “temporary suspension of a dominant response set and a brief
oncurrent shift of attention from the organization and implemen-
ation of goal-directed responding to its evaluation” (Newman &
orenz, 2003; Patterson & Newman, 1993). In the context of the
ecision-making tests considered in this study, we believe the con-
ept of response modulation is applicable in terms of self-insight
nd self-reflection related to affective state. In situations of frus-
ration or irritation (e.g., unfair Ultimatum offers), one might feel
n impulse to respond aggressively or retributively (e.g., reject the
ffer). We suppose that psychologically and neurologically healthy
ndividuals can recognize this impulse, reflect on the consequences
f losing their cool in terms of social relationships or material con-
iderations, and manage to modulate their response to some degree
e.g., accept the offer). Furthermore, we propose that the deploy-

ent of certain prosocial emotions, such as empathy and guilt
which are presumed to motivate Dictator offers), is also dependent
n processes of self-insight and reflection. Each of these emotions
s derived from a concern for one’s actions relative to others—they
re defined by their social nature. If one has no insight or reflection
pon how his actions will affect others or be construed by others,
hen these prosocial emotions may appear conspicuously dimin-
shed (reflected by abnormally low Dictator offers). Thus we believe
hat a basic deficit in processes of self-insight and self-reflection
ould theoretically underlie both types of affective deficit (exag-
erated anger/irritability and diminished empathy/guilt), and by
xtension the reduced Ultimatum acceptance rates and Dictator
roposals, that characterize both primary psychopaths and vmPFC

esion patients.
An alternative interpretation is suggested by a recent study of

ltimatum Game behavior among vmPFC lesion patients (Moretti,
ragone, & di Pellegrino, 2009). In this study, as in the Koenigs and
ranel (2007) study, vmPFC patients exhibited substantially lower
cceptance of unfair Ultimatum offers when financial gains were
resented as abstract amounts to be received following the test.
owever, when the gains were visible and readily available, the
mPFC patients’ acceptance of unfair offers was normal, suggest-
ng that their irrational rejection of unfair offers could be due to
deficit in the representation of abstract reward (such as money
romised at a later time), rather than an inability to regulate anger
r frustration (Moretti et al., 2009). This interpretation contrasts
ith previous psychological research on the Ultimatum Game,
hich emphasizes the primary role of anger and frustration in
otivating Ultimatum rejections (Pillutla & Murnighan, 1996). The
elative contributions of emotion regulation and abstract value rep-
esentation in decision-making among vmPFC patients and primary
sychopaths warrant further investigation.

Our findings are not the first to demonstrate a parallel between
mPFC lesion patients and psychopaths. Following the initial
gia 48 (2010) 2198–2204 2203

clinical descriptions noting the similar personality characteris-
tics between psychopaths and vmPFC lesion patients (Blumer &
Benson, 1975; Eslinger & Damasio, 1985), there have been several
laboratory paradigms that have yielded similar results for psy-
chopaths and vmPFC lesion patients. Examples include reversal
learning (Budhani, Richell, & Blair, 2006; Hornak et al., 2004), gam-
bling tasks (Bechara, Damasio, Tranel, & Damasio, 1997; Mitchell,
Colledge, Leonard, & Blair, 2002) (but see also Losel & Schmucker,
2004; Schmitt et al., 1999), smell identification (Jones-Gotman &
Zatorre, 1988; Lapierre, Braun, & Hodgins, 1995), and physiolog-
ical response to emotional stimuli (Damasio et al., 1990; Patrick,
Bradley, & Lang, 1993; Patrick, Cuthbert, & Lang, 1994). However,
our study is unique in two respects. Unlike the aforementioned lit-
erature, where qualitative comparisons were made across studies,
ours is the only study to date that directly and quantitatively com-
pares the performance of psychopaths and vmPFC lesion patients
with statistical tests. More importantly, ours is the first study to
compare vmPFC lesion patients with the specific subgroup of pri-
mary psychopaths. The majority of psychopathy research studies
do not distinguish between primary and secondary subtypes, and
these studies regularly associate psychopathy with characteristic
laboratory findings related to decision-making (e.g., Blair, Leonard,
Morton, & Blair, 2006; Budhani et al., 2006), psychophysiology (e.g.,
Birbaumer et al., 2005; Blair, Jones, Clark, & Smith, 1997), and neu-
robiology (e.g., Birbaumer et al., 2005; Glenn, Raine, Yaralian, &
Yang, 2010; Kiehl et al., 2001; Yang, Raine, Narr, Colletti, & Toga,
2009). However, unless the primary and secondary psychopathy
distinction is systematically evaluated in these paradigms, it is
impossible to know whether the psychobiological correlates of
psychopathy are specific to primary psychopathy, secondary psy-
chopathy, or apply to both of these subtypes. We feel that this is
a particularly noteworthy point, as primary and secondary psy-
chopathy are presumed to reflect different etiologies (Blackburn,
1975; Cleckley, 1976; Hicks, Markon, Patrick, Krueger, & Newman,
2004; Karpman, 1946, 1948; Lykken, 1995; Skeem et al., 2007), and
accordingly, may arise through distinct psychological or neurobio-
logical mechanisms. It is important to note that the data reported
here provide no direct evidence for vmPFC dysfunction as the neu-
robiological basis for primary psychopathy. Rather, we feel that the
present results provide a compelling basis for future investigations
into the neurobiological and psychological correlates of primary vs.
secondary psychopathy.

Acknowledgements

We thank Warden Jodine Deppisch, the staff at the Fox Lake Cor-
rectional Institution, and the Wisconsin Department of Corrections
for making this research possible. We also thank Ralph Adolphs and
Dan Tranel for providing neurological patient data from the Koenigs
and Tranel (2007) and Krajbich et al. (2009) studies. This research
was supported a grant from the NIMH, MH078980.

References

Anderson, S. W., Barrash, J., Bechara, A., & Tranel, D. (2006). Impairments of emotion
and real-world complex behavior following childhood- or adult-onset damage
to ventromedial prefrontal cortex. Journal of the International Neuropsychological
Society, 12, 224–235.

Arnett, P. A., Howland, E. W., Smith, S. S., & Newman, J. P. (1993). Autonomic respon-
sivity during passive avoidance in incarcerated psychopaths. Personality and
Individual Differences, 14, 173–185.

Arnett, P. A., Smith, S. S., & Newman, J. P. (1997). Approach and avoidance moti-
vation in psychopathic criminal offenders during passive avoidance. Journal of

Personality and Social Psychology, 72, 1413–1428.

Barrash, J., Tranel, D., & Anderson, S. W. (2000). Acquired personality disturbances
associated with bilateral damage to the ventromedial prefrontal region. Devel-
opmental Neuropsychology, 18, 355–381.

Bechara, A., Damasio, H., Tranel, D., & Damasio, A. R. (1997). Deciding advantageously
before knowing the advantageous strategy. Science, 275, 1293–1295.



2 ycholo

B

B

B

B

B

B

B

B

B

B

C

C
D

E

F

G

G

G

H

H

H

H

H

J

K

K

K

K

K

K

204 M. Koenigs et al. / Neurops

irbaumer, N., Veit, R., Lotze, M., Erb, M., Hermann, C., Grodd, W., et al. (2005).
Deficient fear conditioning in psychopathy: A functional magnetic resonance
imaging study. Archives of General Psychiatry, 62, 799–805.

lackburn, R. (1975). An empirical classification of psychopathic personality. British
Journal of Psychiatry, 127, 456–460.

lackburn, R., Logan, C., Donnelly, J. P., & Renwick, S. J. (2008). Identifying psycho-
pathic subtypes: Combining an empirical personality classification of offenders
with the psychopathy checklist-revised. Journal of Personality Disorders, 22,
604–622.

lair, K. S., Leonard, A., Morton, J., & Blair, R. J. (2006). Impaired deci-
sion making on the basis of both reward and punishment information
in individuals with psychopathy. Personality and Individual Differences, 41,
155–165.

lair, R. J. in press. Psychopathy, frustration, and reactive aggression: The role of
ventromedial prefrontal cortex. British Journal of Psychology.

lair, R. J., Jones, L., Clark, F., & Smith, M. (1997). The psychopathic individual: A lack
of responsiveness to distress cues? Psychophysiology, 34, 192–198.

lumer, D., & Benson, D. F. (1975). Personality changes with frontal and temporal
lesions. In D. F. Benson, & D. Blumer (Eds.), Psychiatric aspects of neurological
disease. New York: Stratton.

olton, G. E., & Zwick, R. (1995). Anonymity versus punishment in ultimatum bar-
gaining. Games and Economic Behavior, 10, 95–121.

rinkley, C. A., Newman, J. P., Widiger, T. A., & Lyman, D. R. (2004). Two approaches
to parsing the heterogeneity of psychopathy. Clinical Psychology: Science and
Practice, 11, 69–94.

udhani, S., Richell, R. A., & Blair, R. J. (2006). Impaired reversal but intact acquisition:
Probabilistic response reversal deficits in adult individuals with psychopathy.
Journal of Abnormal Psychology, 115, 552–558.

hesno, F. A., & Kilmann, P. R. (1975). Effects of stimulation intensity on sociopathic
avoidance learning. Journal of Abnormal Psychology, 84, 144–150.

leckley, H. (1976). The mask of sanity (5th edition). St. Louis: Mosby.
amasio, A. R., Tranel, D., & Damasio, H. (1990). Individuals with sociopathic behav-

ior caused by frontal damage fail to respond autonomically to social stimuli.
Behavioural Brain Research, 41, 81–94.

slinger, P. J., & Damasio, A. R. (1985). Severe disturbance of higher cognition after
bilateral frontal lobe ablation: Patient EVR. Neurology, 35, 1731–1741.

agan, T. J., & Lira, F. T. (1980). The primary and secondary sociopathic personality:
Differences in frequency and severity of antisocial behaviors. Journal of Abnormal
Psychology, 89, 493–496.

lenn, A. L., Raine, A., Yaralian, P. S., & Yang, Y. (2010). Increased volume of the
striatum in psychopathic individuals. Biological Psychiatry, 67, 52–58.

rafman, J., Schwab, K., Warden, D., Pridgen, A., Brown, H. R., & Salazar, A. M. (1996).
Frontal lobe injuries, violence, and aggression: A report of the Vietnam Head
Injury Study. Neurology, 46, 1231–1238.

uth, W., Schmittberger, R., & Schwarze, B. (1982). An experimental analysis of
ultimatum bargaining. Journal of Economic Behavior & Organization, 3, 367–388.

are, R. D. (2003). The Hare psychopathy checklist-revised (2nd ed.). Toronto: Multi-
Health Systems.

arpur, T. J., Hare, R. D., & Hakstian, R. (1989). A two factor conceptualization of
psychopathy: Construct validity and implications for assessment. Psychological
Assessment, 1, 6–17.

iatt, K. D., Schmitt, W. A., & Newman, J. P. (2004). Stroop tasks reveal abnor-
mal selective attention among psychopathic offenders. Neuropsychology, 18,
50–59.

icks, B. M., Markon, K. E., Patrick, C. J., Krueger, R. F., & Newman, J. P. (2004). Identi-
fying psychopathy subtypes on the basis of personality structure. Psychological
Assessment, 16, 276–288.

ornak, J., O’Doherty, J., Bramham, J., Rolls, E. T., Morris, R. G., Bullock, P. R.,
et al. (2004). Reward-related reversal learning after surgical excisions in
orbito-frontal or dorsolateral prefrontal cortex in humans. Journal of Cognitive
Neuroscience, 16, 463–478.

ones-Gotman, M., & Zatorre, R. J. (1988). Olfactory identification deficits in patients
with focal cerebral excision. Neuropsychologia, 26, 387–400.

arpman, B. (1946). Psychopathy in the scheme of human typology. Journal of Ner-
vous and Mental Disease, 103, 276–288.

arpman, B. (1948). The myth of the psychopathic personality. American Journal of
Psychiatry, 104, 523–534.

iehl, K. A., Smith, A. M., Hare, R. D., Mendrek, A., Forster, B. B., Brink, J., et al.
(2001). Limbic abnormalities in affective processing by criminal psychopaths
as revealed by functional magnetic resonance imaging. Biological Psychiatry, 50,
677–684.

oenigs, M., Huey, E. D., Calamia, M., Raymont, V., Tranel, D., & Grafman, J. (2008).
Distinct regions of prefrontal cortex mediate resistance and vulnerability to
depression. Journal of Neuroscience, 28, 12341–12348.
oenigs, M., Huey, E. D., Raymont, V., Cheon, B., Solomon, J., Wassermann, E. M., et
al. (2008). Focal brain damage protects against post-traumatic stress disorder in
combat veterans. Nature Neuroscience, 11, 232–237.

oenigs, M., & Tranel, D. (2006). Pseudopsychopathy: A perspective from cognitive
neuroscience. In D. H. Zald, & S. L. Rauch (Eds.), The orbitofrontal cortex. New
York: Oxford University Press.
gia 48 (2010) 2198–2204

Koenigs, M., & Tranel, D. (2007). Irrational economic decision-making after ven-
tromedial prefrontal damage: Evidence from the Ultimatum Game. Journal of
Neuroscience, 27, 951–956.

Krajbich, I., Adolphs, R., Tranel, D., Denburg, N. L., & Camerer, C. F. (2009). Eco-
nomic games quantify diminished sense of guilt in patients with damage to
the prefrontal cortex. Journal of Neuroscience, 29, 2188–2192.

Lapierre, D., Braun, C. M., & Hodgins, S. (1995). Ventral frontal deficits in psychopa-
thy: Neuropsychological test findings. Neuropsychologia, 33, 139–151.

Lorenz, A. R., & Newman, J. P. (2002). Deficient response modulation and emotion
processing in low-anxious Caucasian psychopathic offenders: Results from a
lexical decision task. Emotion, 2, 91–104.

Losel, F., & Schmucker, M. (2004). Psychopathy, risk taking, and attention: A differ-
entiated test of the somatic marker hypothesis. Journal of Abnormal Psychology,
113, 522–529.

Lykken, D. T. (1957). A study of anxiety in the sociopathic personality. Journal of
Abnormal Psychology, 55, 6–10.

Lykken, D. T. (1995). The antisocial personalities. Mahwah: Erlbaum.
Mitchell, D. G., Colledge, E., Leonard, A., & Blair, R. J. (2002). Risky decisions and

response reversal: Is there evidence of orbitofrontal cortex dysfunction in psy-
chopathic individuals? Neuropsychologia, 40, 2013–2022.

Mitchell, D. G., Richell, R. A., Leonard, A., & Blair, R. J. (2006). Emotion at the expense of
cognition: Psychopathic individuals outperform controls on an operant response
task. Journal of Abnormal Psychology, 115, 559–566.

Mokros, A., Menner, B., Eisenbarth, H., Alpers, G. W., Lange, K. W., & Osterheider,
M. (2008). Diminished cooperativeness of psychopaths in a prisoner’s dilemma
game yields higher rewards. Journal of Abnormal Psychology, 117, 406–413.

Moretti, L., Dragone, D., & di Pellegrino, G. (2009). Reward and social valuation
deficits following ventromedial prefrontal damage. Journal of Cognitive Neuro-
science, 21, 128–140.

Newman, J. P., Kosson, D. S., & Patterson, C. M. (1992). Delay of gratification in psy-
chopathic and nonpsychopathic offenders. Journal of Abnormal Psychology, 101,
630–636.

Newman, J. P., & Lorenz, A. R. (2003). Response modulation and emotion processing:
Implications for psychopathy and other dysregulatory psychopathology. In R. J.
Davidson, K. Scherer, & H. H. Goldsmith (Eds.), Handbook of affective sciences (pp.
904–929). Oxford: Oxford University Press.

Newman, J. P., Patterson, C. M., Howland, E. W., & Nichols, S. L. (1990). Passive avoid-
ance in psychopaths: The effects of reward. Personality and Individual Differences,
11, 1101–1114.

Newman, J. P., Schmitt, W. A., & Voss, W. D. (1997). The impact of motivationally neu-
tral cues on psychopathic individuals: Assessing the generality of the response
modulation hypothesis. Journal of Abnormal Psychology, 106, 563–575.

O’Brien, B. S., & Frick, P. J. (1996). Reward dominance: Associations with anxiety,
conduct problems, and psychopathy in children. Journal of Abnormal Child Psy-
chology, 24, 223–240.

Patrick, C. J., Bradley, M. M., & Lang, P. J. (1993). Emotion in the criminal psychopath:
Startle reflex modulation. Journal of Abnormal Psychology, 102, 82–92.

Patrick, C. J., Cuthbert, B. N., & Lang, P. J. (1994). Emotion in the criminal psychopath:
Fear image processing. Journal of Abnormal Psychology, 103, 523–534.

Patterson, C. M., & Newman, J. P. (1993). Reflectivity and learning from aversive
events: Toward a psychological mechanism for the syndromes of disinhibition.
Psychological Review, 100, 716–736.

Pillutla, M. M., & Murnighan, J. K. (1996). Unfairness, anger, and spite: Emotional
rejections of unfair offers. Organizational Behavior and Human Decision Processes,
68, 208–224.

Porter, S. (1996). Without conscience or without active conscience? The etiology of
psychopathy revisited. Aggression and Violent Behavior, 1, 179–189.

Sanfey, A. G., Rilling, J. K., Aronson, J. A., Nystrom, L. E., & Cohen, J. D. (2003). The
neural basis of economic decision-making in the Ultimatum Game. Science, 300,
1755–1758.

Schmitt, W. A., Brinkley, C. A., & Newman, J. P. (1999). Testing Damasio’s somatic
marker hypothesis with psychopathic individuals: Risk takers or risk averse?
Journal of Abnormal Psychology, 108, 538–543.

Skeem, J., Johansson, P., Andershed, H., Kerr, M., & Louden, J. E. (2007). Two subtypes
of psychopathic violent offenders that parallel primary and secondary variants.
Journal of Abnormal Psychology, 116, 395–409.

Smith, S. S., Arnett, P. A., & Newman, J. P. (1992). Neuropsychological differentia-
tion of psychopathic and nonpsychopathic criminal offenders. Personality and
Individual Differences, 13, 1233–1245.

Welsh, G. (1956). Factor dimensions A and R. In G. S. Welsh, & W. G. Dahlstrom (Eds.),
Basic readings on the MMPI in psychology and medicine. Minneapolis: University
of Minnesota Press.

Yang, Y., Raine, A., Narr, K. L., Colletti, P., & Toga, A. W. (2009). Localization of deforma-
tions within the amygdala in individuals with psychopathy. Archives of General

Psychiatry, 66, 986–994.

Zachary, R. A. (1986). Shipley Institute of Living Scale: Revised Manual. Los Angeles:
Western Psychological Services.

Zeier, J. D., Maxwell, J. S., & Newman, J. P. (2009). Attention moderates the pro-
cessing of inhibitory information in primary psychopathy. Journal of Abnormal
Psychology, 118, 554–563.


	Economic decision-making in psychopathy: A comparison with ventromedial prefrontal lesion patients
	Introduction
	Methods
	Participants
	Participant groups
	Testing procedure

	Results
	Ultimatum Game responses
	Ultimatum Game proposals
	Dictator Game proposals
	Comparison between psychopaths and vmPFC lesion patients
	Supplementary analysis: Rational actors and even splits
	Supplementary analysis: Anxiety
	Supplementary analysis: Psychopathy factor scores

	Discussion
	Acknowledgements
	References


