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abundance, Marxian view 166
accidental actions, distinguishing from
intentional actions 57-60
acquired sociopathy 136
compared with other disorders 137
action analysis, in Rawlsian model 48
action observation, neural mechanism
triggered by 6, 8, 183
action/omission bias 69
Adult Attachment Interview (AAT)
measure 84
affect sharing 13, 84
affective self-disorders 127
age effects, prosocial orientation 108,
109
aggression 98
modulation of 135
see also goal-directed aggression; reactive
aggression
aggressive tendencies of children, and
empathy-related responses 77
Ainsworth Strange Situation Test 84
allocentrism, in Asperger syndrome
people 130
altruism 100-102
in children 66-67, 82
in chimpanzees 61-62
empathy as key component of 98
limitations 108
meaning of term 72-73, 98, 100
reciprocal 177
altruistic behaviour 72-73
altruistic punishment 60—61
altruistic punishment/reward study 27,
28
American legal system, individual welfare
perspective 178

amygdala
dysfunction influencing development of
psychopathy 137, 141-142, 145
role(s) of 24, 36, 137-138, 144, 147, 146,
150151, 152, 156157, 160
amygdala damage, people with
environment not explored by 152—155,
156, 164
fear not recognized in facial
expressions 150-156
social perception mechanisms
and 146-164
amygdala lesion, people with 142, 144, 145
amyotrophic lateral sclerosis 145
anger at aggression by others 210
anger of others, reaction to 135
angry (facial) expression 135
animacy, as intentionality cue 14, 113, 115
animations
neural system(s) reacting to 115, 116
uncanny valley concept 120-121
anonymous public games 209
anterior cingulate cortex (ACC) 22, 26
functions 26, 34-35
anterior insula (AI) 9, 22, 26-27
functions 24, 26, 34
anticipated regret, decision-making and 2,
50
antisocial behaviour, and empathy-related
responses 7677, 79
apes
distress at pain of others 209-210
intention reading in 56-70
see also chimpanzees; orangutans
appearance/reality distinction 122
arousal, neural system(s) involved 26, 34
ascent routine 125
ascribing intentions 8
Asperger syndrome 129-130
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associative learning mechanisms 13, 14
attachment security (of children)
measurement of 83
prosocial behaviour affected by 80, 83
attention, effect on empathy 191, 194
attention deficit hyperactivity disorder 82
attractiveness, effects 31, 205
audiovisual mirror neurons 6
autism
empathy deficit in 129, 183
facial expressions studies 150, 162, 163
injustice feelings 173—174
self concept in 129
autistic spectrum disorders 10
effect on parents 83
see also Asperger syndrome
automatic emotional contagion, empathy
as 1, 195
automatic mentalizing 126
automatic response processes, empathy and
fairness 22, 25
automaticity of empathy 182—183
autonoetic memory 130

B

Bangladesh, famine crisis 41

bargaining model 167, 173, 174, 175, 178

behavioural economics 219

Benton Face Matching Task 149

biological expediency 91-92

bipolar disorder, children with 137, 142, 145

body-related experiential knowledge 9

branch-outlet problem 199-200, 207

bubbles technique (in study of facial
expressions) 152—154

C

capuchin monkeys, response to
unfairness 21, 61, 170-171
care-based morality 137-138
cartoon videos
brain responses 116—118
see also animation
cash-loss thought experiment 197, 203, 207
caudate nucleus 25
cheating
cffect of penalties 200
effect of sympathetic bonds 204
prediction of 207
childhood abuse, effects 141
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childhood bipolar disorder 137, 142, 145
children
acquisition of morality 52
aggressive tendencies 77
altruism 66—67
antisocial behaviour 76-77, 79
empathy-related responding
studies 71-87
gratification delay 81
prosocial behaviour 74-75, 80, 81
sharing by 67, 74
social competence 76-78
stability of responses 80
chimpanzees
cooperation among 209, 210
distinguishing intentional from accidental
actions 57-60
dominance behaviour 211
empathy among 211
food sharing among 214
mutualism 61
passiveness 62
response to unfairness 61, 170-171
self-regard studies 61-62
social referencing in 135
unwilling /unable experiment in food
sharing 58-60
vocalizations 18, 211
Chomsky’s theory of language, Rawls’
analogy 45, 49
circumstances of justice 166—167
class-based disorder, psychopathy as 142
cognitive conflict, neural system(s)
involved 26
commission, acts of, distinct from acts of
omission 179
commitment problems 199
communicative mirror neurons 6
communism 166, 172
competition 98
between groups 106
competitors, aversion to getting less than
others 1006, 107
compliant sharing by children 67, 74
compulsive empathy 184, 192, 193-194
compulsive imitation 184
computer as player, neural activation
and 24, 25, 31
concept of self 129
conflict monitoring, neural system(s)
involved 26, 35
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contingent emotion mirroring 123
cooperation 98

in-group/out-group conflict 106

and justice 175-176

limitations 108

moral commitment affecting 197-215

prediction of 206, 207
costly signalling model 110
costly-to-fake principle 202, 216
criminals, impulse-control problems as

children 82

D

dance observation 38-39

Darwin, Charles, 7he Expression of Emotion in

Man and Animals 147, 203
deafferented people 124

decision-making, role of emotions 2, 50, 177

decoupling beliefs from reality 121

deference in animals 202-203

dictator game, cooperation in 107

direct reputation 66

disadvantageous inequity aversion 60

disgust, neural system(s) involved 9, 22, 26,
35, 36

disgust-based morality 91, 92

dissociable systems 134—145

distal determinants of social interaction 99

distributive justice models 165-180

doctrine of double effect 52, 96

dogs, deference behaviour 203

dominance 210-211

dorsolateral prefrontal cortex activity 194

dung beetle 201-202

duty of justice 168

dynamic causal modelling 195

E

economic models 197-198, 199, 211, 219

economics students/graduates, self-interest
of 207

education costs, in moral dilemma 43

effort/reward proportionality 61, 169, 171,
174

egalitarianism 102-103, 178

egocentric representation of social
interaction 129-130

egocentricity bias in empathy 37, 123-124

embarrassment 136

embodied simulation 3-19, 40
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emotion recognition
different views 185
role of amygdala 147-157
emotional contagion, and empathy 1, 195,
218
emotional empathy
in response to anger of others 135-136,
138
in response to fear and sadness 137-138,
138
emotional over-arousal, and personal
distress 84
emotions
and decision-making 2, 50, 177
as epiphenomenon 89, 91
mirroring 8—9
role in moral judgements 46, 48, 53, 89,
91,93
empathy
absence in psychopaths 20
automaticity of 182—183
commonality with fairness 25-27
dissociable systems for 134-145
drawbacks 102, 108
examples 190-191
factors influencing occurrence 184, 185,
187-189, 193
induction in experimental
studies 106107
meaning of term 20, 72, 134, 139, 176
motor theory 183-184
neural systems involved in 22, 26, 34, 84
for pain 2,22, 23, 34
possible models 183-184, 185-189,
219-221
and shared representations of
emotions 185-186
study of 21-24
in children 73
two-step model 185-189
empathy-related responding 71-87
and antisocial behaviour 76-77, 79
conceptual issues 7273
measures used in studies 73-74
and moral reasoning 75-76
and prosocial behaviour 74-75
and social competence 7678
epiphenomenon, emotions as 89, 91
equality 102-103
as key component of fairness 98, 103
meaning of term 98
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see also egalitarianism

European Union (EU), principles of justice
in 176

cuthanasia 51
exchanges

fairness of 52

morally offensive 51-52
experience-driven remodelling 3
extrastriate cortex 115
eye gaze, information obtained by 150

F

facial concern 203, 204
as measure of empathy-related
responding 73, 85
see also sad face
facial expressions
bubbles technique used in study 152—154
160
classification image generated 154
communicatory function of 6, 39, 94,
123, 134, 160
eyes as source of information 150, 155,
156, 160
features associated with each
emotion 150, 155, 156, 160, 203
internally imitating 182
psychopaths and 160-161
response by amygdala-damaged
patients 150-157, 159
use in behaviour manipulation 160
fair exchange model of justice 168, 169
fairness
commonality with empathy 25-27
contrast to self-interest 21
equality as key component of 98, 103
justice as 44, 171, 175
law as codification of 177
limitations 108
study of 24-25
Falklands War 199
familiarity effect 205
in empathy 188
famine relief
costs 41
moral considerations 41-44
fear and distress of others, responding
to 137-138
fear recognition
eye region of face used in 150, 155, 156

>

227

role of amygdala 147-157
in voices 163
focal brain damage
and emotional response to facial
expressions 147
see also amygdala damage
focus of attention, as indicator of
intention 58
forgiveness 36
friends, social life and 107

G

Gedanken experiment 95
gender differences

attractiveness ratings 31

in empathy studies 30, 31, 78, 85, 188,

194

generosity, empathy and 101-102
goal-directed aggression, in psychopaths 142
goal-forming systems 16
gratification, ability to delay 81
gratification delay

children 81, 82

chimpanzees 66
guilt 91

H

happy children, empathizing by 188
happy face, distinguished from angry
face 154, 162
harassment, cooperation obtained using 67
harm avoidance 144
heart-rate changes, as measure of empathy-
related responding 73, 74
Heider and Simmel stimuli 14-15, 115
helping behaviours, low cost of 74, 86
heritability
emotional problems 141
prosocial behaviour 81
homeostatic mechanism 2
honesty, branch manager 199-200
Hume, David
on justice 167-169
on reason 46
Humean (emotional) model of moral
judgement 46
combined with Kantian (reasoning)
model 4647
hunter—gatherers 95, 213
Huntington’s chorea patients 92
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image scoring, by chimpanzees 63
imitation 183
compulsive 184
responses of neonates 4, 40
impartiality model of justice 168—169, 169—
170, 172, 176
‘veil of ignorance’ approach 169, 171,
176177
impulse-control problems, children 81, 82
incest taboos 91, 143
individual welfare, and legal system 178
individualism 98
inequity, chimpanzees’ reaction to 61,
170-171
infants
distinguishing intentional from accidental
actions 57
imitation of mouth and face movements 4
spontaneous mentalizing by 113-114
see also children; neonates
inferior frontal gyrus (IFG) 131
inferring of intention 18-19
initial impressions 205
injustice
feelings of autistic people 173-174
in monkey effort/reward study 61,
170-171
sensitivity to 110
insula
functions 24, 26, 34, 143, 147
see also anterior insula
intention, meaning of term 31
intention reading
in apes 5670
by humans 56, 63
intention understanding, mirror neurons
and 7-8
intentional attunement 10, 11
deficiency in autism 10
intentional binding 179
intentional relation, mapping of 10
intentional stance
meaning of term 111
neuroimaging and 115-118
precursor to 7, 114
triggering 111-133
intentionality 33
interaction intensity, sympathetic bonds
affected by 2006
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interoceptive cortex 26, 35

interpersonal orientations
applications 98, 104
categorization of 98, 108
typology 98

interpersonal relations
establishment by neonates 4
see also altruism; equality

interpersonal space 4,9, 18

J

joint attention 131-132
justice

circumstances of 166—167

and cooperation 175-176

duty of 168

empathy-based models 169-170, 173, 176
justice as fair exchange 168, 169, 171
justice as fairness 44, 171, 175
justice as impartiality 168—169, 169-170,

172,176
‘veil of ignorance’ approach 169, 171,
176177

justice as mutual advantage 167-168
justice as reciprocity 168, 169, 171, 173

K

Kantian (reasoning) model 45-46
combined with Humean (emotional)
model 4647
kidnapper’s dilemma 199

L

language development, effects 17
law
as codification of fairness 177
see also American legal system
linguistics, analogy in discussion of
justice 44, 45, 47, 178
lipoid proteinosis 161

M

macaque monkeys, mirror neurons in 5, 7

market economics 174-175

medial orbital frontal cortex 138

medial prefrontal cortex 115

memory effects, in social interactions 36

mental arithmetic, neural system(s)
involved 34
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mentalizing 113-114
and abstract animations 113, 132
decoupling mechanism in 121-122
as multilayered process 127
mere exposure effect 205
‘mere presence’, meaning of term 33
middle cingulate cortex 34
middle frontal gyrus (MFG) 116, 778
mimicry, effects 205-206, 209
mirror neurons
activation of 38, 186
discovered in monkeys 5, 7, 13, 181
empirical evidence for 5-6
factors affecting activation 38-39
properties 13, 14
and understanding of intentions 7-8,
181
mirror self-recognition test 130
monkeys
imitation mechanisms 13
mirror neurons in 5, 7, 13, 181
prosocial behaviour 21
vocalizations 18
see also chimpanzees
moral agent 175
moral calculus 41-55
moral cognition model 32
moral commitment, cooperation
through 197-215
moral competence, genetically determined
procedure for 92
moral competence/moral performance
distinction 43—44, 49
moral/conventional distinction test 89
moral dilemmas
examples 42—43
in experimental studies 54
real-life situations 55, 94-95
moral disgust 144
moral dumbfounding 46
moral emotion 202
empathy as 203
moral judgement
factors affecting 63
Humean (emotional) model 46
hybrid Humean/Kantian model 46—47
Kantian (deliberate reasoning)
model 45-46
Piaget/Kohlberg approach 45, 46
Rawlsian model 48
role of emotions 46, 47, 53, 89, 91, 93
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moral justification (Piaget/Kohlberg
approach) 46
moral reasoning, and empathy-related
responding 75-76
moral rules, and social conventions 92
moral sentiments 199, 202
morality
acquisition of 52
basis for 1
care-based 137-138
linguistic analogy 45, 90
social basis of 91
motivation
children 82
factors determining 94
motive recognizing 56
by chimpanzees 58-60
motor system, activation of 15
motor theory of empathy 183
limitations 183-184
mutual advantage model of justice 167-168
169
mutualism, in chimpanzees 61
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N

natural selection 202
neonates, imitation of mouth and face
movements 4
neuroeconomics, fairness studied using 1,
24
neuroimaging
empathy studies 22-23
fairness studies 24-25
intentional stance 115-118
‘nice guy’ syndrome 145
nucleus accumbens 23, 31

(6]

omission, acts of, distinct from acts of
commission 180
otbitofrontal cortex 32
orbitofrontal cortex lesions, people with
decision-making ability 2, 50
socially inappropriate behaviour 142, 145
organ donation (moral dilemma) 95-96

P

pain
empathy for 2, 22, 23, 34
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expression of, in animals 211, 217
observation in facial expressions 192, 217
pain processing, neural system(s)
involved 26, 34
parental behaviour, and children’s emotion
regulation 83
parenting behaviour, and empathy-related
responses 80
parietal activation 37
past experience, effect on empathy 188
pathological crying or laughing 192
penalties, cheating/dishonesty affected
by 200
perception—action models 22
personal distress
emotional over-arousal and 85
heart-rate changes and 73
meaning of term 72
measures 73-74
perspective taking 72, 74, 75, 125
phantom limb sensations 124
physiological condition, sensory
representation of 26
Piaget/Kohlberg approach to moral
psychology 45, 46
pimping behaviour, reasons for 141
pleasure, empathy for 36
point light walker (in cartoon
animation) 121
political philosophy 175, 176
pontine lesions, people with 192
posterior superior temporal sulcus 24, 33,
115, 116, 117, 118, 131
post-traumatic stress disorder (PTSD),
studies on rats 211, 217
premotor mirror neurons, in understanding
of intentions 7-8
premotor neurons 5
see also mirror neurons
present-aim model 199
priors 216
Prisoner’s Dilemma Game
and altruism 102, 109
consequences/payoffs 215
effect of pre-game conversation 206
fair/unfair players in 23, 24
impulse control in 81
moral sentiments in 202
time discounting in 202
profit/environment dilemma 68
proportionality concept 169
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prosocial behaviour
age effects 108, 109
children 74-75, 81
empathy measures and 74-75, 81
heritability of 81
meaning of term 72
in monkeys and chimpanzees 21
status and 109
prosocials 98
sensitivity to injustice 110
proximal determinants of social
interaction 99
psychopathic tendencies, measures
indicating 78, 89
psychopaths
empathy deficit in 20, 78, 84, 136, 137,
183
facial expressions and 160-161
inappropriate behaviour by 20, 48, 89
moral/conventional distinction and 89
sadism incidence 94
psychopathy 136-137
causes of development 137, 141-142
as class-based disorder 142
development influenced by dysfunctional
amygdala 137, 141-142
environmental influences on development
of 141
goal-directed aggression in 142
punishment-based learning, factors
affecting 143

R

race stereotypes, processing information
about 150-153
rational choice (economic) model, behaviour
in contradiction of 199, 211
rational self-interest 97-98, 103
rats, pain sounds 211, 217
Rawls, John
linguistic analogy in discussion of
justice 44, 45,47, 178
‘veil of ignorance’ model 169, 171,
176177
Rawlsian model for moral judgement 48
reactive aggression 142
reasoning, role in moral judgements 45—40,
47
reciprocal altruism 177
reciprocity model justice 168, 169, 171, 173
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recursivity, human brain 17
regard for others 60—63
chimpanzee studies 61-63
relationship history, and empathy 38
religiosity, effects 51, 106
reputation 25, 205
retaliation 36, 210
reward of fair players 27, 30
reward system, interaction with action
system 15
reward-processing (brain) area 23, 25
risk taking 144

S

S2 activation 37
sad face 86, 203, 204
sadism, incidence among psychopaths 94
sadness of others, responding to 137-138
schizophrenia 37
seeing/knowing distinction 122
self concept 129
self domain 127
self-interest, contrast to fairness 21
self-interest (economic) model
behaviours contradicting 197-198
effect on economics students/
graduates 207
selfishness, chimpanzees 61
self-knowledge 125
self/other distinction 37, 124, 186187,
192
self-recognition test 129
self-referential processing 127, 128
self-report, as measure of empathy-related
responding 73-74, 85
semantic knowledge, activation of 33
sensations, mirroring 9
sensitivity to injustice 110
‘shared manifold” hypothesis 9, 182
shared representations of emotions
(SRE) 181-182
activation of 182, 185,193
empathy and 185-186, 787
shared we-centric space 4-5
sharing
by children 67, 74
fairness and 63
personal cost of 74, 86
spontaneous 67, 74
similarity effect, in empathy 188
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simulation theory 112, 125
Singer Principle 42
example of application 43
smile, facial muscles used 205
Smith, Adam
‘impartial spectator’ concept 169
on moral sentiments 199
social cognition, neural system(s)
involved 9, 11, 16, 33
social cognitive neuroscience 127, 146
empathy studied using 21
social comparison 60
social competence, and empathy-related
responding 76-78
social conventions, and moral rules 92
social cooperation, neural systems associated
with 24
social dilemma 99
social distress 85
social identity, factors affecting 5
social interaction
meaning of term 99
role of empathy 2
social interaction analysis
characteristics of technique 99-100
of empathy and fairness 97-110
social judgements, role of amygdala 152
social justice 174
social networks, effect on health 107-108
social pain 36
social perception mechanisms 146-164
social phobia 143
social referencing 135
social response reversal (SRR) system
activation of 136-138
evolution of 136
neural system(s) involved 136
role of 136
sociopaths, characteristics 136, 138, 143—
144, 218
software approach to intention
attributing 33
solipsism 16
spite 60
in chimpanzees 61
spontaneous mentalizing 113
by adults 113
by infants 113-114
see also mentalizing
spontaneous sharing by children 67, 74
effect on prosocial behaviour 75
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status, and prosocial behaviour 109
stimulus-driven processes 126
stimulus—reinforcement learning 137, 143
superior temporal sulcus (STS) 58

see also posterior superior temporal sulcus
super-ordinate goals 16
sympathetic bonds 204

factors affecting formation of 204-206
sympathetic mimicry 206
sympathy

meaning of term 72, 84-85

measures 73-74, 85

neural systems involved 84

T

teasing experiments, chimpanzees 58, 68
teleological stance 7, 114
temporal cortex structures 32, 115
temporal parietal junction (TPJ) 84, 115,
116, 117, 118, 131
temporal/time discounting 43, 81, 202
Theory of Mind (ToM) 21
children/infants 57, 122
explanations 112
and joint attention 131
neural system(s) involved 84, 115, 116
117, 118, 131, 150
threat stimulus, monkeys’ vocal
response 217
tipping in restaurants 199, 200, 215
toads, deference behaviour 202
touch
neural networks activated by 9
over-empathy to 193-194
trolley problem (moral dilemma) 43, 53, 95
application of Singer Principle 43
trust, factors affecting 52-53
trustworthiness
prediction of 207, 216
sign(s) of 201, 207, 216
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U

Ultimatum Game(s) 102-103, 214
fair/unfair players 23-24
rejection of unfair offers in 60

uncanny valley concept (animated

films) 120-121

unconscious moral calculus 41-55

understanding of intentions
by chimpanzees 57
mirror neurons and 7-8

unfair players
competitors 107
punishment of 23, 27, 28

unfairness
example 20
monkeys’ reaction to 61, 170-171

universal moral psychology 49
parametric variations 51-52

Urbach-Wiethe disease, amygdala damage

resulting from 750, 151

utilitarianism, objection(s) to 179

v

ventrolateral prefrontal cortex 136

video, chimpanzees attending to
68-70

violence, genetics of 141

visual information, translated into motor
information 4

visual processing (brain) areas, in viewing
cartoons 130

vitality affect 129

vocalizations, monkey 18, 211, 217

voices, fear recognition in 163

W

welfare-enhancing policy 178
Wrangham’s food-sharing hypothesis 67



