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Emotion 
 

Behaviour 



1.  Fight 
 
2.  Flee 
 
3.  Feed 
 
4.  Sex 



The main purpose of the innermost 
part of the brain is survival 

To Get at 
Emotion, 

Go 
Deep... 

Amygdala is 
deep within the most elemental parts 
of the brain. 



Emotion 
 

The Limbic System 





Cognition and Emotion 
The brain’s shortcut for emotions 



Brain Structures That Mediate 
Emotion 

•  Hypothalamus 
•  Limbic System 

–  limbic cortex 
–  amygdala 

•  Brainstem 



Hypothalamus (Under the thalamus) 

•  What is it? 
–  A deep brain structure made up of a number of nuclei 

•  Where is it? 
–  Base of the fore brain 
–  Behind the optic chiasm 
–  Forms part of the walls of the 3rd ventricle 
–  Contiguous with infundibular stalk to pituitary 



The Hypothalamus 





Hypothalamic functions 

1.  Control of the Pituitary gland – anterior and posterior 
2.  Autonomic control- sympathetic & parasympathetic 
3.  Temperature regulation 
4.  Fluid balance – drinking control 
5.  Eating control – feeding centre & satiety centre 
6.  Sleep and wake regulation – supra-chiasmatic nucleus 
7.  Sexual responses 
8.  Linkage to Limbic system 



Hypothalamus 

•  What does it do? 
–  Integration of emotional response  
– Forebrain, brain stem, spinal cord 
– Sexual response 
– Endocrine responses   

•  neurosecretory  
•  oxytocin, vasopressin 



Hypothalamus 

•  How do we know that it integrates 
emotions and behaviors? 
– Ablation studies 
– Stimulation studies 
– Primary Emotions: Fear and Anger 



Ablation Studies 

•  Cats 
•  Remove cerebral 

hemispheres: rage 
•  Remove 

hemispheres and 
hypothalamus: no 
rage 



Stimulation Studies on Cats 

•  Lateral hypothalamic stimulation:  
  rage, attack 

•  Other areas: defensive, fear 



Hypothalamus: 
Routes of information 

•  Input from: cortex (relatively unprocessed) 
•  Output to Reticular Formation 



Brainstem: Reticular Formation  

•  Brainstem web 
•  100+ cell groups 
•  Controls  

–  sleep-wake rhythm 
–  Arousal 
–  Attention 
 



Reticular Formation   

•  Receives hypothalamic  and cortical 
output 
– separate descending projections that run 

parallel to volitional motor system 
•  Output to somatic and autonomic effector 

systems 
– cardiac, respiratory, bowels, bladder 
– Coordinates brain-body response 



Limbic System 

•  Higher Cortical 
Processes  
(“Secondary 
Emotions”) 

•  Why do humans feel 
embarrassed with 
flatulence and dogs 
don’t? 



Limbic System 

•  Link between higher 
cortical activity and the 
“lower” systems that 
control emotional 
behavior  

•  Limbic Lobe 
•  Deep lying structures 

–  amygdala 
–  hippocampus 
–  mamillary bodies 



Limbic Lobe 

•  What is it? 
– Cingulate gyrus 
– Parahippocampal 

gyrus 
•  Where is it? 

– Encircles the 
upper brain stem 

– around corpus 
callosum 



Limbic System 

•  What does it do? 
–  Integrates information from cortical 

association areas 
•  How do we know this? 

– Kluver - Bucy Syndrome 



Kluver - Bucy Syndrome 

•  Removal of temporal 
lobe in animals 

•  Pre-op 
–  aggressive, raging 

•  Post-op 
–  docile, orally fixated, 

increased sexual and 
compulsive 
behaviors 



Kluver- Bucy Syndrome in Humans 
•  Severe temporal lobe damage 

–  tumors, surgery, trauma 
– Visual Agnosia 
– Apathy/ placidity 
– Hyperorality 
– Disturbance in sexual function 

(hypersexuality) 
– Dementia, aphasia, amnesia 



Additional Structures in Limbic 
System 

•  Hippocampus 
•  learning/ retrieval of 

memory 
•  Circuit of Papez 



Circuit of Papez 

•  First localization of 
Emotion 
–  (Overemphasized 

role of hippocampus) 
–  (Left out the 

amygdala) 



Amygdala  

•  What is it? 
–  Nuclear mass 

•  Where is it? 
–  Buried in the white 

matter of the 
temporal lobe, in 
front of the 
hippocampus 





Amygdala: What Does It Do? 

•  Connects to: 
– olfactory bulb and cortex 
– brainstem and hypothalamus 
– cortical sensory association areas 
– “Emotional Association Area” 











Amygdala and Learned Emotions 
•  Learned fear: rats and classical 

conditioning 
– Conditioned emotional response 

•  Abolish fear response 
– cut central nucleus from amygdala OR 
–  infuse NMDA antagonist into amygdala during 

learning 





Emotion 
 

The Autonomic Nervous 
System 





Emotional Salience 
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Larger Scale Emotions 



A small region of cortex that is more active when viewing potential mates… 





The neural correlates of maternal and romantic love
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Romantic and maternal love are highly rewarding experiences. Both

are linked to the perpetuation of the species and therefore have a

closely linked biological function of crucial evolutionary importance.

Yet almost nothing is known about their neural correlates in the

human. We therefore used fMRI to measure brain activity in mothers

while they viewed pictures of their own and of acquainted children, and

of their best friend and of acquainted adults as additional controls. The

activity specific to maternal attachment was compared to that

associated to romantic love described in our earlier study and to the

distribution of attachment-mediating neurohormones established by

other studies. Both types of attachment activated regions specific to

each, as well as overlapping regions in the brain’s reward system that

coincide with areas rich in oxytocin and vasopressin receptors. Both

deactivated a common set of regions associated with negative emotions,

social judgment and ‘mentalizing’, that is, the assessment of other

people’s intentions and emotions. We conclude that human attachment

employs a push–pull mechanism that overcomes social distance by

deactivating networks used for critical social assessment and negative

emotions, while it bonds individuals through the involvement of the

reward circuitry, explaining the power of love to motivate and

exhilarate.

D 2004 Elsevier Inc. All rights reserved.

Keywords: fMRI; Maternal; Romantic; Love; Attachment; Oxytocin;

Vasopressin; Dopamine; Reward; Faces; Amygdala; Theory of mind;

Striatum; Insula

The tender intimacy and selflessness of a mother’s love for her
infant occupies a unique and exalted position in human conduct.
Like romantic love, to which it is closely linked, it provides one of
the most powerful motivations for human action, and has been
celebrated throughout the ages—in literature, art and music—as one
of the most beautiful and inspiring manifestations of human
behavior. It has also been the subject of many psychological studies
that have searched into the long-lasting and pervasive influence of
this love (or its absence) on the development and future mental
constitution of a child (Alexander, 1992; Benoit and Parker, 1994;
Cassidy and Shaver, 1999; Fisher, 1998; Harlow, 1958; Hatfield
and Rapson, 1993). Yet little is known of brain areas and pathways

that correlate with this extraordinary affective state in the human. In
pursuing our studies of the neurological foundations of love (Bartels
and Zeki, 2000), we therefore thought it worthwhile to turn our
attention next to maternal love. Maternal and romantic love share a
common and crucial evolutionary purpose, namely the maintenance
and perpetuation of the species. Both ensure the formation of firm
bonds between individuals, by making this behavior a rewarding
experience. They therefore share a similar evolutionary origin and
serve a similar biological function. It is likely that they also share at
least a core of common neural mechanisms. Neuro-endocrine,
cellular and behavioral studies of various mammalian species
ranging from rodents to primates show that the neurohormones
vasopressin and oxytocin are involved in the formation and main-
tenance of attachment between individuals, and suggest a tight
coupling between attachment processes and the neural systems for
reward (Carter, 1998; Insel and Young, 2001; Kendrick, 2000;
Pedersen and Prange, 1979). This is confirmed by lesion, gene
expression and behavioral studies in mammals (Numan and Shee-
han, 1997). Interestingly, the same neurohormones are involved in
the attachment between mother and child (in both directions) and in
the long-term pair bonding between adults, although each neuro-
hormone may have distinct binding sites and may be gender-
specific (Curtis and Wang, 2003; Insel and Young, 2001; Kendrick,
2000). Such similarities, as well as the obvious differences between
the two kinds of love, lead one to expect a neural architecture that
differs between the two modes of love in some respects and yet is
identical in others.

To preserve continuity, we pursued our current study in the same
way as our previous one (Bartels and Zeki, 2000), namely by
measuring brain activity in volunteers who viewed pictures of their
infants, and compared this to activity evoked by viewing pictures of
other infants with whom they were acquainted for the same period.
In addition, we compared this activity to that when our volunteers
viewed their best friend and an adult acquaintance to further control
for familiarity and friendly feelings. Such an approach, we hoped,
would reveal what the two types of attachment have in common in
neural terms. In addition, it promised to tell us whether we could
associate functional brain activity related to attachment with cortical
and subcortical sites in the human brain that contain a high density
of the neurohormones oxytocin and vasopressin (Loup et al., 1991).
We were also curious to learn how the activity obtained here would
compare to previous neuroimaging studies on emotions, especially
those related to different aspects of reward (Aharon et al., 2001;
Breiter and Rosen, 1999; Breiter et al., 1997; Elliott et al., 2003;
Kelley and Berridge, 2002; Knutson et al., 2001; White, 1989)
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using a small volume correction (SVC) for false discovery rate
(FDR) (Genovese et al., 2002) with a threshold of P < 0.05
(corrected). The small volume consisted of a sphere of 10-mm

radius, centered on the most significant voxel of the clusters
activated in our previous study (Bartels and Zeki, 2000), or
centered on the midpoint of an anatomically defined structure in

Fig. 2. Deactivated regions with maternal and romantic love. The sections and rendered views show regions whose activity was suppressed with maternal love

(cO vs. cA) (top). These regions were the same as those that were deactivated with romantic love (viewing loved partner vs. friends) in our previous study

(bottom). All labeled regions reached significance at P < 0.05, corrected for small volume (for illustration, following thresholds were used—top: P < 0.05,

uncorrected; bottom: P < 0.001, uncorrected). Abbreviations: A = amygdaloid cortex, pc = posterior cingulate cortex, mp = mesial prefrontal/paracingulate

gyrus; mt = middle temporal cortex; op = occipitoparietal junction; tp = temporal pole.

Fig. 3. Overlap between activity of maternal love and romantic love. Activity obtained in this study (contrast: cO vs. cA) was colored in yellow and overlaid on

sections through a template brain, alongwith activity obtained in our previous study on romantic love (contrast: ‘loved partner vs. friends’) colored in red. Note that

all regions displayed here for romantic love also reached significance when only female or only male subjects were included ( P < 0.001, see Methods and text).

The activation of aCv with maternal love overlapped with activation of the same region in female subjects only in romantic love ( P < 0.005). For illustration, a–c

were thresholded at P < 0.01, and d with P < 0.05, to reveal overlapping activity in the caudate nucleus. hi = hippocampus. See Fig. 1 for additional abbreviations.

A. Bartels, S. Zeki / NeuroImage 21 (2004) 1155–11661158







The	Black	Darker	Side…	







Evil	

The	exercise	of	power	to:	
IntenFonally	
Harm	(Psychologically),	
Hurt	(Physically),	and/or	
Destroy	(Morally)	and/or	
Commit	Crimes	Against	Humanity	
	























Who	is	Evil?	



Us	(Good)	vs	Them	(Evil	Doers)	



We	consider	evil	to	be	a		
quality	that	some	people	
simply	have	



Or	is	it	the	case	people	become	evil?	



In	the	last	100	years	50	million	people	have	been	systemaFcally	
killed	by	government	decrees.	
	
Our	century	of	genocides	could	not	have	been	perpetrated	by	
psychopaths,	sadists,	and	sociopaths	alone.	
	
The	“Banality	of	Evil”	
Evil	occurs	when	ordinary	individuals	are	put	into	corrupt	situaFons	
that	encourage	their	conformity.	



Before	he	was	sentenced	to	
death,	Adolf	Eichamann	was	
found	to	be	“perfectly	normal”	
and	“mentally	healthy”.	
	
“I	did	my	duty.	I	obeyed	orders.”	



From	Good	to	Evil	

DisposiFonal	(inside	of	individual)	
	
SituaFonal	(external)	
	
SystemaFc	(broad	influences	–	poliFcal,	
economic,	legal,	cultural)	



Milgram	(1963)	

Milgram	recruits	people	to	parFcipate	in	an	experiment	about	memory.	The	parFcipant	is	
introduced	to	a	tall,	sharp	and	stern	looking	experimenter	(Milgram)	wearing	a	white	lab	
coat.	The	parFcipant	is	also	introduced	to	a	friendly	co-parFcipant,	who	is	actually	a	
confederate.	Milgram	explains	that	the	experiment	invesFgates	punishment	in	learning,	
and	that	one	will	be	the	"teacher",	and	one	will	be	the	"learner."	Rigged	lots	are	drawn	to	
determine	roles,	and	it	is	decided	that	the	true	parFcipant	will	be	the	"teacher."	



Milgram	(1963)	

The	confederate	is	strapped	to	a	chair,	and	his	arm	is	dobed	with	electrodes.	Milgram	
instructs	the	teacher	to	read	out	word	pairs	from	a	list,	such	as	"clear"	goes	with	"air",	or	
"dicFonary"	goes	with	"red".	Acerwards,	when	the	teacher	says	a	word,	the	learner	must	
regurgitate	the	other	word	that	goes	with	the	teacher's	word.	If	the	learner	recalls	the	correct	
word,	we	move	to	the	next	word	pair.	Otherwise,	he	is	given	a	voltage	shock.	These	shocks	
increase	in	amplitude	as	more	mistakes	are	made.	However,	Milgram	says	that	"no	
permanent	Fssue	damage	will	occur”.	Shocks	start	at	15	volts,	and	grow	in	15	volt	increments.	



voltage 	 	confederate	response	
75 	 	grunts	
120 	 	shouts	in	pain	
150 	 	says	that	he	refuses	to	conFnue	with	this	experiment	
200 	 	blood-curdling	screams	
300 	 	refuses	to	answer,	mumbles	something	about	a	heart	condiFon	
+330 	 	silence	

objecFon	 	milgram's	response	
first 	 	"He's	fine.	go	on."	
second 	 	"The	experiment	requires	you	to	go	on."	
third 	 	"It	is	absolutely	essenFal	to	go	on."	
fourth 	 	"You	have	no	choice.	You	must	go	on."	

Milgram	(1963)	



Milgram	(1963)	



Milgram’s	Other	Studies	

Teacher	does	not	deliver	shock	but	just	helps	out 	 	93%	
	
Standard	Experiment 	 	 	 	 	 	65%	

	(no	gender	effect)	
	
VicFm	in	same	room 	 	 	 	 	 	40%	
	
Teacher	puts	hand	on	shock	plate 	 	 	 	30%	
	
Experimenter	in	remote	locaFon 	 	 	 	19%	
	
Teacher	told	to	select	level	of	shock 	 	 	 	3%	
	
	



Replicating Milgram
Would People Still Obey Today?

Jerry M. Burger
Santa Clara University

The author conducted a partial replication of Stanley Mil-
gram’s (1963, 1965, 1974) obedience studies that allowed
for useful comparisons with the original investigations
while protecting the well-being of participants. Seventy
adults participated in a replication of Milgram’s Experi-
ment 5 up to the point at which they first heard the learn-
er’s verbal protest (150 volts). Because 79% of Milgram’s
participants who went past this point continued to the end
of the shock generator’s range, reasonable estimates could
be made about what the present participants would have
done if allowed to continue. Obedience rates in the 2006
replication were only slightly lower than those Milgram
found 45 years earlier. Contrary to expectation, partici-
pants who saw a confederate refuse the experimenter’s
instructions obeyed as often as those who saw no model.
Men and women did not differ in their rates of obedience,
but there was some evidence that individual differences in
empathic concern and desire for control affected partici-
pants’ responses.

Keywords: obedience, authority, Milgram

S tanley Milgram’s (1963, 1965, 1974) obedience
studies are arguably the most well-known social
psychological research inside or outside the field.

References to the studies continue to appear in popular
media, including movies and songs (Blass, 2004), and a
social psychology textbook that does not include a discus-
sion of the research is almost unthinkable. In truth, Mil-
gram’s work is more properly described as a series of
demonstrations rather than as an experiment (Burger,
2002), and the absence of a theoretical model at the outset
of the research impeded Milgram’s efforts to publish the
initial reports of his investigations (Blass, 2004). Nonethe-
less, the haunting images of participants administering
electric shocks and the implications of the findings for
understanding seemingly inexplicable events such as the
Holocaust and Abu Ghraib have kept the research alive for
more than four decades (Miller, 2004).

Although Milgram developed many variations of his
basic procedure, the study most psychologists are familiar
with is Experiment 5 (Milgram, 1974). Briefly, a partici-
pant and a confederate were told the study concerned the
effects of punishment on learning. Through a rigged draw-
ing, the participant was assigned the role of teacher while
the confederate was always the learner. The participant
watched as the experimenter strapped the learner to a chair

in an adjacent room and attached electrodes to the learner’s
arm. The participant’s task was to administer a paired-
associate learning test to the learner through an intercom
system. The learner indicated his responses by pressing
buttons connected to answer lights on the participant’s side
of the wall. Participants sat in front of an imposing shock
generator and were instructed to administer an electric
shock to the learner for each incorrect answer. Labels
above the 30 switches that spanned the front of the machine
indicated that the shocks ranged from 15 to 450 volts in
15-volt increments. Participants were instructed to start
with the lowest switch and to move one step up the gen-
erator for each successive wrong answer.

In actuality, the learner received no shocks. But he
gave many wrong answers, which required the participant
to administer shocks of increasingly stronger voltage. Fol-
lowing the administration of the 150-volt punishment, the
participant heard the learner’s cries of protest through the
wall. The learner said he wanted out, that he was experi-
encing excessive pain, and that his heart was bothering
him. From that point until the 330-volt switch, the learner
yelled in pain and demanded to be released after each
shock. After the 300-volt shock, the learner refused to
answer (which the experimenter said to treat as a wrong
answer). After the 330-volt shock, the learner no longer
screamed or protested when receiving a shock, suggesting
that he was physically incapable of responding. The major
dependent variable was the point in the procedure at which
the participant refused to continue. The experimenter, who
sat a few feet away, encouraged the participant to continue
at each verbal or nonverbal sign of resistance. The study
proceeded until the participant expressed resistance to each
of four increasingly demanding prods by the experimenter
or until the participant had pressed the highest switch on
the shock generator three times. The unsettling finding was
that 65% of the participants in this version of the experi-

The research reported in this article was featured on ABC News’s January
3, 2007, broadcast of Primetime.
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Second, I examined individual differences in the ex-
tent to which participants were motivated to control events.
Milgram’s research demonstrated that standing up to an
authority figure is difficult. Moreover, whether participants
accepted responsibility for their actions played an impor-
tant role in their decisions to continue or to stop the
experiment. I speculated that individuals who were moti-
vated to exercise control and to make their own decisions
would be more likely to disobey the experimenter than
would those who were less motivated to feel in control.
Although no study to date has examined the effect of desire
for control on obedience, one set of studies found that
participants with a high desire for control were less likely
than those low in desire for control to conform to a per-
ceived norm (Burger, 1987).

Method
Participants
Individuals who responded to advertisements and flyers
went through a series of screening procedures. As de-
scribed below, these procedures resulted in a final sample
of 29 men and 41 women. Participants’ ages ranged from
20 to 81 years, and the mean age was 42.9 years (SD !
15.67, Mdn ! 41). Information about education and eth-
nicity are presented in Table 1.

Procedure
Recruitment and screening. Participants

were recruited through advertisements in the local news-
paper and in an online listing service. In addition, flyers
were distributed at libraries, farmer’s markets, coffee
shops, and community centers. The message in these ads
and flyers was patterned after Milgram’s recruitment no-
tices. Participants were promised $50 for two 45-min ses-
sions. Interested individuals were instructed to provide
their names and telephone numbers by either calling a
phone number established for the study or sending the
information to an e-mail address set up for the study.

People responding to the ads or flyers were phoned by
a research assistant, who conducted the initial screening
procedure. Participants were first asked if they had been to
college and, if so, if they had taken any psychology classes.
The purpose of these questions was to screen out individ-
uals who might be familiar with Milgram’s obedience
research. People who had taken more than two psychology
classes were excluded from the study. Individuals not ex-
cluded at that point were asked the following six questions:
“Have you ever been diagnosed with a psychiatric disor-
der? Are you currently receiving psychotherapy? Are you
currently taking any medications for emotional difficulties
such as anxiety or depression? Do you have any medical
conditions that might be affected by stress? Have you ever
had any problems with alcohol or drug use? Have you ever
experienced serious trauma, such as child abuse, domestic
violence, or combat?” The questions were created by the
two clinical psychologists who conducted the second
screening procedure. As per the clinicians’ judgment, the
research assistant excluded anyone who answered yes to
any of the questions. Approximately 30% of the individuals
who responded to the ads or flyers were excluded during
the initial screening.

Those who made it through the first screening were
scheduled for a second screening session held on the Santa
Clara University campus. Upon arrival, participants were
given a series of scales to complete. These included, in
order, a demographic sheet asking about age, occupation,
education, and ethnicity; the Interpersonal Reactivity Index
(Davis, 1983); the Beck Anxiety Inventory (Beck, Epstein,
Brown, & Steer, 1988); the Desirability of Control Scale
(Burger & Cooper, 1979); and the Beck Depression Inven-
tory (Beck, 1972).

The Interpersonal Reactivity Index is a 28-item self-
report inventory designed to measure dispositional empa-
thy. The scale assesses four kinds of empathy, although I
was primarily interested in the Empathic Concern subscale,
which measures “the tendency to experience feelings of
sympathy and compassion for unfortunate others” (Davis,
1994, p. 57). Research has produced evidence for the
internal consistency, test–retest reliability, and validity of
the scale (Davis, 1994). The Beck Anxiety Inventory is a
21-item self-report scale designed to measure severity of
anxiety. Test takers indicate on 4-point scales the extent to
which they have experienced each of 21 anxiety symptoms
during the previous week. Studies have found evidence for
good internal consistency and validity (Beck, Epstein, et
al., 1988; Steer & Beck, 1997). The Desirability of Control
Scale is a 20-item self-report inventory designed to mea-
sure the extent to which test takers are motivated to see
themselves in control of the events in their lives. Research-
ers have found evidence for good internal consistency and
test–retest reliability for the scale, and the scale has been
used to predict a number of behaviors related to desire for
control (Burger, 1992). The Beck Depression Inventory is
a 21-item self-report measure designed to assess severity of
depression. Test takers indicate on 4-point scales the extent
to which they have experienced each of 21 depression
symptoms in the previous week. Extensive use of the

Table 1
Education and Ethnicity of Participants
Education and ethnicity n %

Education
High school or less 12 17.1
Some college 16 22.9
Bachelor’s degree 28 40.0
Master’s degree 14 20.0

Ethnicity
White Caucasian 38 54.3
Asian 13 18.6
Latin/Hispanic 9 12.9
Indian (Asian) 6 8.6
African American 3 4.3
Did not state 1 1.4
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confederate showed no signs of hesitation until hearing the
learner’s ”ugh!” after pressing the 75-volt switch. At that
point, the confederate paused for a few seconds before
continuing. After pressing the 90-volt switch and hearing
another ”ugh!,” the confederate glanced at the experi-
menter and said, “I don’t know about this.” The experi-
menter responded with his initial prod, “Please continue.”
The confederate paused a few seconds, then said, “I don’t
think I can do this,” and pushed his or her chair a few
inches back from the table. The experimenter then asked
the real participant to continue the test, picking up where
the other teacher had left off. The confederate sat silently
throughout the rest of the study and avoided making eye
contact with the participant.

Results
The percentage of participants who continued the proce-
dure after pressing the 150-volt switch was examined. As
shown in Table 2, 70% of the base condition participants
continued with the next item on the test and had to be
stopped by the experimenter. This rate is slightly lower
than the percentage who continued beyond this point in
Milgram’s comparable condition (82.5%), although the
difference fell short of statistical significance, !2(1, N "
80) " 1.10, p " .29.1 Contrary to expectation, the percent-
age of participants in the modeled refusal condition who
continued past the 150-volt point (63.3%) also was not
significantly different from the percentage who did so in
the base condition, !2(1, N " 70) " 0.11, p " .74.

I also looked at when in the procedure the participant
received the first prod from the experimenter. This was the
point at which the participant first expressed concern about
continuing the procedure. Participants were assigned a
value from 1 to 12 depending on the last switch they
pressed before receiving a prod, with 1 " pressed no
switches, 2 " after pressing the 15-volt switch, and so
forth. Participants who received no prods were assigned a
value of 12. I compared the two conditions on this measure.
Participants in the base condition (M " 7.65) received a
prod from the experimenter significantly earlier than par-
ticipants in the modeled refusal condition (M " 9.56),
t(68) " 2.75, p " .008, d " .64. However, it should be
noted that participants in the modeled refusal condition did

not have an opportunity to express reluctance until after the
90-volt switch was pressed (a score of 7 on the 12-point
scale). Not surprisingly, participants who refused to con-
tinue (M " 6.52) had lower first-prod scores than those
who continued until stopped by the experimenter (M "
9.43), t(68) " 4.20, p " .001, d " .96.

As shown in Table 3, there was little difference in
obedience rates between men and women. Although
women were slightly more likely than men to continue in
both the base condition and the modeled refusal condition,
the differences were not significant in either condition,
!2(1, N " 40) " 0.01, p " .95 and !2(1, N " 30) " 1.35,
p " .74, respectively, or when the conditions were com-
bined, !2(1, N " 70) " 0.25, p " .62. In addition, the
first-prod score for the men (M " 8.34) was not signifi-
cantly different from the first-prod score for the women
(M " 8.56), t(68) " 0.29, p " .77.

I also was interested in the relation between partici-
pants’ rates of obedience and scores on two personality trait
measures—empathic concern and desire for control.2
Three participants in the base condition did not complete
the personality test items on either test (they failed to notice
items on the back side of the test) and thus could not be
used in these analyses. I compared the personality scores of
those who continued with the procedure with the scores of
those who stopped. As shown in Table 4, no significant

1 The failure to find a significant difference cannot be easily attrib-
uted to a lack of power. The sample size of 80 is within the ballpark for
Cohen’s (1992) recommendation for finding a medium-sized effect and is
much larger than the suggested number for a large effect.

2 Because the entire Interpersonal Reactivity Scale was administered,
scores for the three other subscales were also obtained: Perspective
Taking (the tendency to adopt another person’s point of view), Personal
Distress (the tendency to be uncomfortable seeing others in stress), and
Fantasy (the tendency to put oneself in imaginary situations). I compared
the subscale scores between those who stopped and those who did not, and
I looked at the correlation between the subscale scores and the first-prod
scores. I had no theoretical reason to expect that significant effects would
emerge in any of these analyses, and indeed they did not.

Table 2
Numbers (and Percentages) of Participants Who
Stopped and Who Continued

Behavior
Base

condition

Modeled
refusal

condition
Milgram’s

Experiment 5

Stopped at 150
volts or
earlier 12 (30.0) 11 (36.7) 7 (17.5)

Continued after
150 volts 28 (70.0) 19 (63.3) 33 (82.5)

Table 3
Numbers (and Percentages) of Participants Who
Stopped and Who Continued, by Gender
Condition and behavior Men Women

Base condition
Stopped at 150 volts

or earlier 6 (33.3) 6 (27.3)
Continued after 150

volts 12 (66.7) 16 (72.7)
Modeled refusal

condition
Stopped at 150 volts

or earlier 5 (45.5) 6 (31.6)
Continued after 150

volts 6 (54.5) 13 (68.4)

8 January 2009 ● American Psychologist
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The Human Factor: Behavioral and Neural Correlates of
Humanized Perception in Moral Decision Making
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Abstract

The extent to which people regard others as full-blown individuals with mental states (‘‘humanization’’) seems crucial for
their prosocial motivation towards them. Previous research has shown that decisions about moral dilemmas in which one
person can be sacrificed to save multiple others do not consistently follow utilitarian principles. We hypothesized that this
behavior can be explained by the potential victim’s perceived humanness and an ensuing increase in vicarious emotions
and emotional conflict during decision making. Using fMRI, we assessed neural activity underlying moral decisions that
affected fictitious persons that had or had not been experimentally humanized. In implicit priming trials, participants either
engaged in mentalizing about these persons (HUMANIZED condition) or not (NEUTRAL condition). In subsequent moral
dilemmas, participants had to decide about sacrificing these persons’ lives in order to save the lives of numerous others.
Humanized persons were sacrificed less often, and the activation pattern during decisions about them indicated increased
negative affect, emotional conflict, vicarious emotions, and behavioral control (pgACC/mOFC, anterior insula/IFG, aMCC and
precuneus/PCC). Besides, we found enhanced effective connectivity between aMCC and anterior insula, which suggests
increased emotion regulation during decisions affecting humanized victims. These findings highlight the importance of
others’ perceived humanness for prosocial behavior - with aversive affect and other-related concern when imagining
harming more ‘‘human-like’’ persons acting against purely utilitarian decisions.
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Introduction

Humans are deeply social animals - with highly developed
capacities for living in complex groups, such as reciprocity [1] and
coalition formation to compete with other individuals or groups
[2,3]. This has greatly advanced and shaped their ability to
consider the beliefs, thoughts and feelings of conspecifics, referred
to as mental states. ‘‘Mentalizing’’ about others seems a pivotal
human skill [4] and even extends to the tendency to attribute an
internal mental life to objects that do not have intentions or
emotions, such as computers or moving dots, termed anthropo-
morphism [5]. At the other extreme, people might deliberately
deny internal mental states to other people, representing them as
objects or animals. Such denial of typically or uniquely human
characteristics to others is referred to as dehumanization [6].
The extent to which a person is regarded as a full-blown

individual with mental states, i.e., his or her ‘‘perceived
humanness’’, is a central concept in social psychology. People
seem to systematically ‘‘humanize’’ their ingroups, attributing
more uniquely human characteristics such as complex emotions to
their own group than to other groups [7], while outgroup
members might be dehumanized, as in historic descriptions of
ethnic others as barbarians [8]. The perceived humanness of
others also relates to the degree to which they are viewed as

deserving moral consideration, and seems to play a role in
justifying (as in war situations) or rejecting (as in groups with high
social cohesion) harmful acts towards others [9].
This relationship between perceived humanness and moral care

might be explained by the notion that people engage in simulation
processes to represent and understand other people’s affective
states. According to the ‘‘shared representations account’’ of
empathy, ‘‘feeling with’’ other people recruits the same neural
structures as those involved in the first-hand experience of these
affective states [10,11]. Thus, a stronger a priori perception of the
other as a human being with mental states, i.e., as a person whose
behavior easily ‘‘maps’’ onto one’s own mind, might evoke a more
intense embodied representation of the consequences of a harmful
act to this person, resulting in a reluctance to engage in this
harmful act.
The effect of others’ perceived humanness on the tendency for

prosocial behavior towards them might also be at work during
decision making about hypothetical situations in which one
person’s life would have to be sacrificed to save the lives of
numerous others. In such so-called moral dilemmas, two moral
values (in this case ‘‘do not kill’’ vs. ‘‘save as many lives as
possible’’) strongly conflict, and no formal moral principle exists
that a priori establishes the appropriate decision or action [12]. In
these types of dilemmas judgments can either conform to
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Discussion

The aim of our study was to investigate the effects of
experimentally ‘‘humanized’’ potential victims on behavioral,
affective and neural responses during moral decision making.
We used an implicit priming paradigm that required participants
to either engage in mentalizing with primed fictitious persons
(HUMANIZED condition) or not (NEUTRAL condition). We hypoth-
esized that humanized persons would be sacrificed less often to

save others in subsequent moral dilemmas, and that decision
making in dilemma situations involving humanized victims w0uld
increase involvement of areas associated with coding vicarious
emotions, behavioral conflict, negative affect, as well as with
regulating those emotional responses. Our results largely confirm
these hypotheses. In the following sections, we discuss our findings
in detail and elaborate on their implications for understanding the
role of humanized perception in decision making and prosocial
behavior.

Figure 4. SPMs showing increased activity for the contrast Humanized . Neutral during moral dilemma decisions. (A) bilateral
perigenual anterior cingulate cortex (pgACC)/ventromedial prefrontal cortex (VLPFC)/medial orbitofrontal cortex (mOFG) and right anterior
midcingulate cortex (aMCC) (B) bilateral anterior insula/inferior frontal gyrus (IFG) (C) bilateral precuneus/posterior cingulated cortex (PCC) (D) right
middle temporal gyrus (MTG)/temporal pole extending into posterior insula. See Figure 3 for other specifications.
doi:10.1371/journal.pone.0047698.g004

Table 2. MNI stereotactic coordinates of the local maxima of the activation clusters resulting from the PPI analysis testing for
increased coupling with aMCC/RCZ during dilemma decisions about Humanized versus Neutral persons.

Area Hemisphere

Peak
MNI-coordinates Cluster size T-Value

P-value
(corrected)

x y z

Increased effective connectivity with aMCC/RCZ during dilemma decisions about Humanized . Neutral persons

Precuneus/Cuneus Left + Right 68 254 32 1223 4.94 ,0.001

Anterior insula/IFG Right 28 24 26 1227 4.85 ,0.001

Postcentral gyrus (S1) Left 244 228 48 625 4.69 0.006

Posterior insula Right 36 222 4 643 4.67 0.005

Anterior insula/IFG Left 254 8 2 2044 4.43 ,0.001

Angular gyrus (TPJ) Left 258 258 28 338 4.16 0.049

aMCC/RCZ Left + Right 4 22 24 761 4.01 0.002

IFG = inferior frontal gyrus; S1 = primary somatosensory cortex; TPJ = temporo-parietal junction; aMCC= anterior midcingulate cortex; RCZ = rostral cingulate zone.
doi:10.1371/journal.pone.0047698.t002

Humanized Perception in Moral Decision Making
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Stanford	Prison	Study	1971	



Stanford	Prison	Study	1971	

24	Stanford	students	were	randomly	selected,	12	as	prison	guards,	12	
as	prisoners.	Acer	6	days	the	experiment	had	to	be	called	off	due	to	
the	level	of	abuse	to	the	prisoners.	Even	the	Principle	InvesFgator,	Dr.	
Zimbardo,	fell	vicFm	to	the	experiment	and	let	the	abuse	conFnue	in	
the	name	of	science.	Prisoners	even	got	to	the	appoint	where	they	
willingly	abused	each	other.	



Stanford	Prison	Study	1971	

“The	experiment	became	exciFng	on	day	two	when	the	prisoners	staged	a	revolt.	
Once	the	guards	had	crushed	the	rebellion,	"they	steadily	increased	their	coercive	
aggression	tacFcs,	humiliaFon	and	dehumanizaFon	of	the	prisoners,"	Zimbardo	
recalls.	"The	staff	had	to	frequently	remind	the	guards	to	refrain	from	such	tacFcs,"	he	
said,	and	the	worst	instances	of	abuse	occurred	in	the	middle	of	the	night	when	the	
guards	thought	the	staff	was	not	watching.	The	guards'	treatment	of	the	prisoners	-	
such	things	as	forcing	them	to	clean	out	toilet	bowls	with	their	bare	hands	and	act	out	
degrading	scenarios,	or	urging	them	to	become	snitches.”	



Abu	Ghraib	2004	



Abu	Ghraib	2004	



Serng	the	Stage…	DehumanizaFon	



Bandura	1975	

ParFcipants	completed	an	experiment	similar	to	
Milgrams.	They	were	going	to	help	“teach”	
other	parFcipants	via	an	electrical	shock	device.	
However,	Bandura	manipulated	responsibility	
and	humanizaFon.	
	
Responsibility:	Individual	vs	Diffuse	
HumanizaFon:	Good	vs	Bad	People	
	
	



Bandura	1975	



Serng	the	Stage…	DesensiFzaFon	



Bartholow	2006	
536 B.D. Bartholow et al. / Journal of Experimental Social Psychology 42 (2006) 532–539

increased aggression during the competitive reaction time
task. More pertinent to our current hypotheses, violent
video game exposure was inversely associated with the
amplitude of the P300 elicited by violent images during the
picture viewing task, which was inversely associated with
aggressive behavior. However, our hypotheses are more
appropriately tested by the analyses presented next in
which the eVects of violent video game exposure on all
image types is compared and in which individual diVerences
in aggressiveness are controlled.

Our Wrst major prediction was that P300 amplitudes to
violent images would be smaller for violent game players
than for nonviolent game players, and that this eVect would
not generalize to other negative images. A general linear
model showed that the predicted interaction between the 3-
level image type variable (neutral, negative, violent) and
video game violence exposure scores (continuous variable)
was signiWcant, F (2, 64)D12.03, p < .0001 (Greenhouse-
Geisser adjusted; !D .99). Separate regression analyses
within each image type showed that, as expected, P300
amplitudes to violent images decreased as a function of
increased violent video game exposure, t (32)D¡4.66,
p < .0001, bD¡.20 (see Fig. 1A). However, P300 amplitudes
to neutral images were not aVected by violent video game
exposure, t (32)D 1.00, pD .33, bD .03, nor were P300 ampli-
tudes to negative nonviolent images, t (32)D 0.02, pD .98,
bD .00 (see Fig. 1B). This latter Wnding rules out the possi-
bility that evaluative categorization of all negative stimuli is
blunted in violent game players, relative to nonviolent
game players, supporting the idea that violent game players
are speciWcally desensitized to violence.

The analysis just presented examined brain responses to
violent, negative, and neutral images in an absolute sense.
Another, perhaps more focused way of conceptualizing
desensitization is in terms of the degree to which responses
to violent images are attenuated relative to responses to
equally negative nonviolent images. To test this possibility,
we computed a new variable for each participant represent-
ing the diVerence between their P300 responses to negative
images and violent images and examined the association
between this diVerence score and video game violence expo-
sure. This association was positive, t (32)D3.73, p < .001,
bD .20, "D .55, indicating that increased exposure to video
game violence was associated with a larger diVerence
between the P300 response to negative images and violent
images, which can be seen by comparing panels A and B of
Fig. 1.

It is possible that the eVect of video game violence expo-
sure on P300 amplitudes to violent stimuli is due to individ-
ual diVerences in aggressiveness. To examine this
alternative explanation of our eVects, we tested the associa-
tion between P300 amplitudes elicited by violent images
and violent video game exposure while simultaneously
covarying Irritability scores and scores on each AQ sub-
scale. The eVect of video game violence exposure on P300
amplitudes to violent images remained signiWcant in this
analysis, t (27)D¡5.55, p < .0001, bD¡.22, "D¡.71, despite

the fact that Irritability scores also accounted for signiW-
cant variance in P300 amplitudes to violent images,
t (27)D¡2.03, p < .05, bD¡2.00, "D¡.37. None of the AQ
subscales accounted for signiWcant variance in P300 ampli-
tude to violent stimuli ("s ranged from ¡.25 to .27; ps > .05).

Inspection of Fig. 1A suggests that in addition to the
amplitude diVerence reported previously, the peak latency
of the P300 elicited by violent images also appears to be
aVected by video game violence exposure. A general linear
model conWrmed that the P300 to violent images peaked
later among violent video game players than among nonvi-
olent video game players, t (32)D2.19, p < .05, bD 8.18,
"D .36. This eVect was not weakened by the inclusion of
Irritability Scale scores and AQ subscale scores,
t (27)D 2.68, p < .05, bD9.75, "D .45; the AQ-anger subscale
was the only other signiWcant predictor in this model,
t (27)D 2.66, p < .05, bD7.20, "D .56. A separate general

Fig. 1. Event-related potential waveforms measured at the Pz (midline
parietal) electrode site as a function of picture type and levels of prior
exposure to video game violence. For purposes of presentation, partici-
pants were categorized as either violent (gray lines) or nonviolent (black
lines) video game players using a median split (though the continuous
measure was used in all analyses). (A) The P300 elicited by neutral images
(solid lines) and violent images (dashed lines). (B) The P300 elicited by
neutral images (solid lines) and negative nonviolent images (dashed lines).
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Serng	the	Stage…	Learning	



Bandura	and	the	Bobo	Doll,	1961	

Child	is	put	in	a	room	with	an	adult.	They	both	play	with	their	own	toys.		Acer	a	few	minutes	
the	adult	begins	beaFng	up	the	Bobo	Doll	aggressively.	
	
Child	is	put	in	a	new	room	with	exciFng	toys.	Child	gets	to	play	for	a	few	minutes.	Child	is	then	
told	they	cannot	play	in	the	room	anymore,	the	toys	will	be	saved	for	other	children…	
FRUSTRATION	
	
Child	is	put	back	in	the	original	room	by	themselves.	88%	of	the	chidlren	in	the	first	study		
acted	aggressively	towards	the	Bobo	Doll.	40%	of	the	children	retained	this	aggressiveness	
months	later.	



The	Individual	



It’s	not	all	learned…		
Kent	Kiehl	and	colleagues	

ParFcipants	in	the	psychopathy	group	exhibited	significantly	less	acFvaFon	in	the	
ventromedial	prefrontal	cortex,	lateral	orbitofrontal	cortex,	and	periaqueductal	gray	
relaFve	to	controls	



Maybe	it	is	learning	acer	all…	Fallon	2011	
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Preliminary communication

A brain MRI study in subjects with borderline personality disorder

a ,c , b ,c a ,c*In Kyoon Lyoo , Moon Hee Han , Doo Young Cho
aDepartment of Psychiatry, Seoul National University Hospital, Chongno-gu, Yongon-dong 28, Seoul, South Korea

bDepartment of Radiology, Seoul National University Hospital, Seoul, South Korea
cSeoul National University College of Medicine, Seoul, South Korea

Abstract

Background: There have been only a few brain computed tomography imaging studies, with mostly negative findings, in
subjects with borderline personality disorder (BPD). This is the first MRI study which evaluated the structural abnormalities
of the brain in subjects with the sole diagnosis of BPD. Methods: Twenty-five subjects with BPD were compared with age-,
gender-matched healthy comparison subjects (n5 25) on volumes of the frontal lobes, the temporal lobes, the lateral
ventricles, and the cerebral hemispheres in brain magnetic resonance imaging. Results: Subjects with BPD had a
significantly smaller frontal lobe compared to comparison subjects (multivariate regression analysis, t5 2.225, df5 46,
P5 0.031). There were no significant differences in volumes of the temporal lobes, the lateral ventricles, and the cerebral
hemispheres between subjects with and without BPD. Limitations: Strict inclusion and exclusion criteria employed in the
present study may make it difficult to generalize our findings. The gray matter and white matter of the brain were not
measured separately. Differences in head tilt during image acquisition were not corrected. Conclusions: The current study
reports a smaller frontal lobe volume on brain MRI in subjects with BPD compared with healthy comparison subjects. This
finding may serve as a potentially useful biological variable that may allow for subtyping BPD.  1998 Elsevier Science
B.V. All rights reserved.

Keywords: Frontal lobe; Temporal lobe; Lateral ventricle; Brain MR; Borderline personality disorder

1. Introduction populations (Andrulonis et al., 1981; Widiger and
Weissman, 1991).

Borderline personality disorder (BPD) is a severe One way of finding biological correlates of BPD is
mental illness with symptoms of extreme instabilities the structural brain imaging study. There are only a
in mood, interpersonal relationships, and self-esteem few brain computed tomography (CT) imaging
(American Psychiatric Association, 1987) with high studies in subjects with BPD. Snyder et al. (1983)
prevalences in both clinical and epidemiological reported that there were no gross clinical abnor-

malities in the CT scans of BPD patients (n5 26).
Schulz et al. (1983) reported that there was no

* difference in the ventricle-brain ratio between BPDCorresponding author. Tel.: 1 82-2-760-3173; fax: 1 82-2-
744-7241. patients (n5 8) and healthy comparisons (n5 18).

0165-0327/98/$ – see front matter  1998 Elsevier Science B.V. All rights reserved.
PI I : S0165-0327( 98 )00104-9
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Table 2
Volume measurements of the frontal lobes, the temporal lobes, the lateral ventricles, and the cerebral hemispheres in subjects with borderline
personality disorder (BPD) and healthy comparisons

Subjects with BPD (n5 25) Healthy comparisons (n5 25)

Mean volume (ml) S.D. Mean volume (ml) (S.D.)
aFrontal lobes 234.2 24.6 249.8 25.1

Temporal lobes 103.4 13.9 105.1 12.4
Lateral ventricles 16.5 9.8 14.7 7.5
Cerebral hemispheres 926.3 91.7 918.6 79.2
aSignificant difference in volumes of the frontal lobe between groups controlling for age and sex (multivariate regression analysis, t5 2.225,
df5 46, P5 0.031).
No significant differences between groups controlling for age and sex, in volumes of the temporal lobes (multivariate regression analysis,
t5 0.457, df5 46, P5 0.650), the lateral ventricles (multivariate regression analysis, t5 0.730, df5 46, P5 0.469), the cerebral
hemispheres (multivariate regression analysis, t5 0.318, df5 46, P5 0.752).

volumes of the temporal lobes, the lateral ventricles, radiologist (Snyder et al., 1983) were used in former
and the cerebral hemispheres when the results of the studies.
two groups were compared (multivariate regression Thirdly, in selecting our BPD subjects, we careful-
analyses, t5 0.457, df5 46, P5 0.650; t5 0.730, ly excluded those with comorbid psychiatric dis-
df5 46, P5 0.469; t5 0.318, df5 46, P5 0.752, orders and related conditions that may confound our
respectively) (Table 2). Powers for detecting differ- measurements. In previous brain CT studies, how-
ences in volumes of the frontal lobes, the temporal ever, BPD subjects are presumed to have various
lobes, the lateral ventricles, and the cerebral hemi- levels of comorbid psychiatric illnesses which make
spheres were 0.676, 0.537, 0.283, and 0.803, respec- it complicated to interpret their findings. In the
tively (Cohen, 1988). Snyder et al. (1983)’s study, there was no infor-
In addition to the analyses using the raw measure- mation on comorbid psychiatric illness. The Schulz

ments, same sets of analyses using the ratio of each et al. (1983)’s BPD subjects were without learning
regional brain volume to the intracranial volume was disability, mental retardation, serious head injury or
done. However, they did not produce any differences perinatal difficulties but the information on other
in results compared to those using the absolute comorbid psychiatric illness was not specifically
volumes of the regional brain area. provided. Psychiatric comorbidity of BPD subjects

was not specifically mentioned in the Lucas et al.
(1989) study. BPD has been known to frequently

4. Discussion have histories of head trauma, seizure, and ADHD
(Andrulonis and Vogel, 1984) as well as high

The current study is different from previous comorbidity with depressive disorders and personali-
structural brain imaging studies in BPD subjects in a ty disorders (Akiskal et al., 1985; Nurnberg et al.,
few ways. Firstly, brain MR imaging was employed 1991) where structural brain abnormalities have been
in our study while brain CT scan was used in repeatedly reported (Coffey et al., 1993; Siever et al.,
previous studies (Schulz et al., 1983; Snyder et al., 1995; Lyoo et al., 1996). The fact that our BPD
1983; Lucas et al., 1989). Magnetic resonance subjects were without any current or lifetime comor-
imaging is known to have distinct advantages over bid axis I or axis II disorders means that our findings
the CT scan in terms of higher resolution and better are more likely to represent brain abnormalities of
white and gray matter distinction (Na et al., 1991). BPD subjects rather than artifacts due to their
Secondly, we employed volumetric measurement in common comorbid psychiatric disorders (Akiskal et
evaluating regional differences of the brain whereas al., 1985; Nurnberg et al., 1991).
planimetric measurements (Schulz et al., 1983; Fourthly, stricter inclusion criteria for diagnosing
Lucas et al., 1989) or the MR reading by a neuro- BPD were used in our study compared to previous



A	lot	of	what	you	have	seen	today	can	be	framed	in	
terms	of	VALUE…	thus,	it	impacts	and	drives	

decision	making.	
	

And	the	systems	that	drive	it?	Think	of	the	trolley	
dilemma.	

	
Of	course,	events	must	happen	that	allow	values	to	

become	skewed.	


