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a b s t r a c t 

Would a transgressor be guiltier or less after receiving the victim’s forgiving or blaming attitude? Everyday intu- 

itions and empirical evidence are mixed in this regard, leaving how interpersonal attitudes shape the transgres- 

sor’s reactive social emotions an open question. We combined a social interactive game with multivariate pattern 

analysis of fMRI data to address this question. Participants played an interactive game in an fMRI scanner where 

their incorrect responses could cause either high or low pain stimulation to an anonymous co-player. Following 

incorrect responses, participants were presented with the co-player’s (i.e., the victim’s) attitude towards the harm 

(Blame, Forgive, or Neutral). Behaviorally, the victim’s attitude and the severity of harm interactively modulated 

the transgressor’s social emotions, with expectation violation serving as a mediator. While unexpected forgive- 

ness following severe harm amplified the participants’ guilt, unexpected blame following minor harm reduced 

the participants’ guilt and increased their anger. This role of expectation violation was supported by multivari- 

ate pattern analysis of fMRI, revealing a shared neural representation in ventral striatum in the processing of 

victim’s scannerat-inm
[(reduced)] TJ
0 Tc
/F2 1 Tf
6.3761 0 0 6.3761Tc
1.955 Tm
[(scanner)] TJ
0 
0.0001 Tc
/F1 1 Tf
7.1731 0 0 7.8731 435.955 Tm
[(sca Tm
[(guilt)] TJ
0 Tc
/F2 1 Tf
6.3761 0 0 6.9761 
1.955 Tm
[(scanner)] TJ
0 
0.0005 Tc
/F1 1 Tf
7.1731 0 0 7.01.6 248.
0.000299c62 Tm
[(and)] TJ
0 Tc
/F2 1 Tf
6.3761 0 0 6313761 43.955 Tm
[(scanner)] TJ
0 Tc
/1 0 0 6.3761 558.5237 337.59731 3.37606 440
0.000299c62 Tm
[(anger.)] TJ
0 Tc
/F2 1 Tf
6.3761 0 0 6.3768 503.955 Tm
[(scanner)] 04 Tc
/F1 1 Tf
7.1731 0 0 7.1761 6202.323 328.032MoreDG/Morgive,)] TJ
/F2 1 Tf
6.3761 0 0 6.1730 
33.955 Tm
[(scanner)] rolescanner

https://doi.org/10.1016/j.neuroimage.2021.118631
http://www.ScienceDirect.com
http://www.elsevier.com/locate/neuroimage
http://crossmark.crossref.org/dialog/?doi=10.1016/j.neuroimage.2021.118631&domain=pdf
mailto:gxx114455@gmail.com
mailto:hongbo.yu@psych.ucsb.edu
mailto:xz104@pku.edu.cn
https://doi.org/10.1016/j.neuroimage.2021.118631
http://creativecommons.org/licenses/by-nc-nd/4.0/


X. Gao, H. Yu, L. Peng et al. NeuroImage 244 (2021) 118631 

2  

g  

(  

o  

(  

a  

Z  

i  

t  

s  

o  

e  

a  

p  

o  

o  

M  

j  

g  

(  

H  

r  

b  

f  

v  

(  

b  

i  

e  

g

 

(  

o  

g  

2  

t  

f  

v  

b  

a  

a  

t  

a  

a  

n  

o  

a  

a  

K  

t  

t  

t

 

d  

t  

p  

u  

v  

t  

s  

(  

c  

(  

p  

p  

(  

a  

p  

n  

t  

b  

b  

a  

o  

r  

m  

t  

n  

t  

w  

v

2

2

 

t  

p  

t  

p  

A  

B  

2  

o  

r  

i  

t  

e  

e

2

 

a  

a  

o  

c  

m  

i  

t  

e  

t  

p  

w  

t  

Y  

d  

f  

s  

l  

t  

1  

P  

p  

t  

r  

r  

s  

d

003 ; Gassin and Elizabeth, 1998 ). Several studies suggested that for-

iveness reduces guilt ( McNulty, 2010 , 2011 ) and blame increases it

 Kubany and Watson, 2003 ; Parkinson and Illingworth, 2009 ), whereas

thers observed the opposite effects, namely forgiveness enhances guilt

 Wallace et al., 2008 ), and blame reduces guilt and even induces

nger in the transgressor ( Jennings et al., 2016 ; Lemay Jr et al., 2012 ;

echmeister and Romero, 2002 ). One potential explanation for these

nconsistencies is that these studies overlooked the expectation viola-

ion derived from the interaction between the victim’s attitude and the

everity of harm. Specifically, individuals can form expectations about

thers’ attitudes and behaviors according to social norms and experi-

nces ( Ci, 2006 ; Olsson et al., 2018 ; Olsson et al., 2020 ). Others’ actual

ttitudes or behaviors may deviate from these expectations, forming ex-

ectation violations (also referred to as prediction errors in the literature

f reward learning and decision-making) that could be crucial sources

f social emotions ( Chang and Jolly, 2017 ; Chang and Smith, 2015 ;

iceli and Castelfranchi, 2014 ). For example, theories on equity and

ustice have suggested that while unexpected over-benefit contributes to

uilt, unexpected under-benefit or over-punishment contributes to anger

 Adams, 1965 ; Baumeister et al., 1994 ; Blair, 2012 ; Donnerstein and

atfield, 1982 ; Homans, 1974 ; Walster et al., 1978 ). Extending these

esults to the transgression context, transgressors commonly expect to

e blamed for high harm ( Young and Saxe, 2009 ) and to be forgiven

or low harm ( Malle, 2021 ). Therefore, we hypothesize that when the

ictim’s attitude is more favorable than what the transgressor expects

e.g., forgiving a high harm), this positive expectation violation (over-

enefit) may exacerbate guilt. In contrast, when the victim’s attitude

s more hostile than expected (e.g., blaming a low harm), this negative

xpectation violation (over-punishment) may induce anger and reduce

uilt. 

Neurally, studies applying functional magnetic resonance imaging

fMRI) have investigated the neurocognitive bases of guilt in the context

f interpersonal transgression without social feedbacks (i.e., non-reactive

uilt ). Results of univariate analysis ( Basile et al., 2011 ; Chang et al.,

011 ; Koban et al., 2013 ; Wagner et al., 2011 ; Yu et al., 2014 ) and mul-

ivariate pattern analysis (MVPA) ( Yu et al., 2020a ; Yu et al., 2020b ) of

MRI data consistently showed that the process of non-reactive guilt in-

olves activities in anterior/middle cingulate cortex (dACC/aMCC) and

ilateral anterior insula (aINS), regions that are implicated in distress

nd anxiety processing. However, after receiving the victim’s reactive

ttitude, the transgressor may exhibit a reappraisal process that con-

ributes to the reactive experience of guilt in response to the victim’s

ttitude (i.e., reactive guilt). Although non-reactive and reactive guilt

re indistinguishable in self-report, question remains as to whether the

eural bases of these two types of guilt are similar or dissociable. Anal-

gously, previous studies investigated the neural bases of the victim’s

nger in response to transgressions, revealing the involvements of ACC

nd aINS ( Blair, 2012 ; Chang and Smith, 2015 ; Denson et al., 2009 ;

limecki et al., 2018 ), as well as amygdala, a region implicated in nega-

ive emotion processing ( Denson et al., 2009 ; Klimecki et al., 2018 ). Yet,

he neural bases underlying the transgressor’s reactive anger in response

o the victim’s attitude remain unclear. 

In the current study, we aim to fill these gaps by addressing 1) how

o the victim’s attitude and the extent of harm interact to influence

he transgressor’s social emotional responses and what is the role of ex-

ectation violation during this process? 2) what are the neural bases

nderlying the transgressor’s reactive guilt and anger in response to the

ictim’s attitude? To this end, we combined fMRI with a multi-round in-

eractive game with social feedbacks, developed on the basis of previous

tudies on guilt ( Gao et al., 2018 ; Koban et al., 2013 ; Yu et al., 2014 )

 Fig. 1 ). In each round, the participant was paired with an anonymous

o-player (confederate) and played a dot estimation task. The co-player

the victim) would receive either high or low pain stimulation with 50%

robability when the participant responded incorrectly ( Harm to the co-

layer : High vs. Low). After seeing the extent of harm to the co-player

i.e., Outcome phase), the participant was presented with the co-player’s
2 
ttitude towards the harm caused by the participant ( Attitude of the co-

layer : Blame vs. Forgive vs. Neutral; Attitude phase). Before fMRI scan-

ing, the participant made predictions of the co-players’ attitudes when

hey received a high or a low pain stimulation. During scanning, un-

eknown to the co-player, the participant made monetary allocations

etween him/herself and the co-player paired in the current trial; this

llocation could be taken as an index for guilt-induced compensation

r anger-induced aggressive behaviors. After scanning, the participant

ated his/her feelings of guilt, anger, gratitude, sadness and embarrass-

ent in response to the co-player’s attitude in each condition (the par-

icipant’s reactive social emotions). MVPA was applied to explore the

eural commonalities and differences between the participant’s reac-

ive guilt and anger in response to social feedbacks from the victim, as

ell as between the participant’s non-reactive guilt before receiving the

ictim’s attitude and reactive guilt after receiving the victim’s attitude. 

. Materials and methods 

.1. Participants 

A total of 32 graduate and undergraduate students from universi-

ies in Shanghai, China were recruited for the fMRI experiment. Five

articipants were excluded due to excessive head motion ( > 3 mm of

ranslation or 3 degrees of rotation) in the fMRI scanner, leaving 27

articipants (13 female, 21.70 ± 1.71 (SD) years) for further analysis.

dditional 30 graduate and undergraduate students from universities in

eijing, China were recruited for a behavioral replication (20 females,

2.23 ± 2.43 years). All participants were right-handed with normal

r corrected-to-normal vision and with no self-reported history of neu-

ological and psychological problems. The experiment was carried out

n accordance with the Declaration of Helsinki and was approved by

he Ethics Committee of the School of Psychological and Cognitive Sci-

nces, Peking University. Informed written consent was obtained from

ach participant before the experiment. 

.2. Pain titration 

Upon arrival, each participant met three co-players (i.e., confeder-

tes). All the three confederates were university students of the same sex

s the participant to avoid the possibility that the perceived age and sex

f the co-players influence the participant’s responses. The three male

o-players were the same for all the male participants, and the three fe-

ale co-players were the same for all the female participants. The partic-

pant was told that he/she was assigned to the role of player A, and the

hree co-players were assigned to the role of player B according to their

nrollment orders. They would later play an interactive game together

hrough intranet in separate rooms. No other information about the co-

layers was communicated to the participant. Then the three co-players

ere led to another testing room. Pain titration was conducted following

he procedure of previous studies ( Gao et al., 2018 ; Xiong et al., 2020 ;

u et al., 2017 ; Yu et al., 2018 ; Yu et al., 2014 ). An intra-epidermal nee-

le electrode was attached to the back of the left hand of the participant

or cutaneous electrical stimulation ( Inui et al., 2002 ). The first pain

timulation was set as 8 repeated pulses, each of which was 0.2 mA and

asted 0.5 ms with a 10 ms interval in between. We gradually increased

he intensity of each single pulse until the participant reported 8 on a

0-level pain scale (1 = not painful, 10 = intolerable, linearly increased).

articipants reported that they could only experience the whole train of

ulses as a single stimulation rather than as separate shocks. They were

old that the two levels of pain stimulation that each player B would

eceive in the interactive game would be the ones that each player B

ated as “4 ” and “8 ” (i.e., low and high pain stimulation) in pain inten-

ity. All participants reported that the two levels of pain could be clearly

istinguished. 



X. Gao, H. Yu, L. Peng et al. NeuroImage 244 (2021) 118631 

Fig. 1. Procedures of the interactive game. In each 

round, after being paired with a same sex anonymous 

co-player, the participant would see a picture of dots 

for 1.5 s and estimate the number of dots quickly by 

choosing one of the four numbers presented on the 

screen within 3 s (i.e., Dot estimation). After that the 

correctness of the estimation was revealed. If the es- 

timation was correct, the current trial was terminated 

and the game entered the next round; otherwise, the 

co-player (the victim) in the current round would re- 

ceive a pain stimulation, with either high or low inten- 

sity, randomly determined by the computer program 

(i.e., Harm to the co-player : High harm vs. Low harm; 

Outcome phase, 3 s). Then the participant would be 

presented with the co-player’s attitude on the scale 

from -4 to 4 (i.e., Attitude phase, 3 s). Positive value 

stands for forgiveness (Forgive condition), negative 

value for blame (Blame condition), and zero for neu- 

tral attitude, i.e., neither blame nor forgiveness (Neu- 

tral condition). In one-third of the trials, at the end 

of each trial, the participant was asked to divide 10 

points (1 point = 2 Yuan; 20 Yuan ≈ 3.1 USD) between 

him/herself and the co-player paired in this trial (i.e., 

Allocation phase, < 10 s), with the knowledge that the 

co-player was not aware of this procedure. In the re- 

maining trials, the current trial terminated after the 

presentation of the co-player’s attitude. After the ex- 

periment, five rounds paired with each co-player (15 rounds in total) would be randomly selected and realized to determine the participant’s and each co-player’s 

monetary bonus and the final amount of pain stimulation each co-player would receive. Note, before and after Outcome phase and Attitude phase, a fixation cross 

was presented for a variable interval ranging from 1 to 6 s for the purpose of fMRI signal deconvolution. 

2

 

n  

A  

r  

(  

p  

t  

c  

c  

t  

t  

a  

t  

n  

r  

d  

h  

p  

t  

t  

h  

d  

t  

t  

e  

h  Tfn )Tjn/F2 1 Tfn6.3761 0 0 6.3761 14858092247.9411 Tmn0 Tcn( )Tjn/F8 1 Tfn7.9701 0 0 7.97014962.787 143.334 Tmn-.0002 Tcn(the)Tjn/F2 1 Tfn6.3761 0 0 6.3761 16976248247.9411 Tmn0 Tcn( )Tjn/F8 1 Tfn7.9701 0 0 7.9701 262.3116247.9411 Tmn(co-play’sld)Tjn/F2 1 Tfn6.3761 0 0 6.3761 2056248247.9411 Tcn( )Tjn/F1 1 Tfn7.9701 0 0 7.9701 20313811 143.334 Tmn-.0001 Tcn(higher)Tjn/F2 1 Tfn6.3761 0 0 6.3761 22.60348247.9411 Tmn0 Tcn( )Tjn/F8 1 Tfn7.9701 0 0 7.9702 1263.911 143.334 Tn-.0001 Tcwillbeiveneer to  fat-

 

 the  co-player  er forgiin  (inmation)Tj
/F2 1 Tf
6.3761 0 0 6.3761762077384 2326717 Tm
( )Tj
/F1 1 Tf
7.9701 0 0 7.9701 27604911 2326717 Tm
.0001 Tc
(),)Tj
/F2 1 Tf
6.3761 0 0 6.37611 8133775 2326717 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.9701 181 7311 2326717 Tm
.0003 Tc
(2(1))Tj
/F2 1 Tf
6.3761 0 0 6.3761 19752975 2326717 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.970197.6.8771 2326717 Tm
.0001 Tcnegasitive)Tj
/F2 1 Tf
6.3761 0 0 6.3761 22595775 2326717 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.9702320529584 2326717 Tm
.0002 Tc
(value)Tj
/F2 1 Tf
6.3761 0 0 6.3761 249.5105 2326717 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.97021 5535611 2326717 Tm
.0003 Tc
(for)Tj
/F2 1 Tf
6.3761 0 0 6.3761 26588092 2326717 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.9702 165.484 2326717 Tm
.0002 Tcblamase, 

with  a   be(at-)Tj31589286 2224002 Tmn0 Tcn( )Tjn/F1 1 Tfn7.9701 0 0 7.9701350646899 2224002 Tmn.0001 Tcn(indicbeing)Tjn/F2 1 Tfn6.3761 0 0 6.37617106.1006 2224002 Tmn0 Tcn( )Tjn/F1 1 Tfn7.9701 0 0 7.97017232.2459 2224002 Tmn-.0002 Tcn(the)Tjn/F2 1 Tfn6.3761 0 0 6.3761 18033706 2224002 Tmn0 Tcn( )Tjn/F1 1 Tfn7.9701 0 0 7.9701 2874.885 2224002 Tmn(co-play’sld)Tjn/F2 1 Tfn6.3761 0 0 6.376122634541 2224002 Tmn( )Tjn/F1 1 Tfn7.9701 0 0 7.9701 22401859 2224002 Tmn-.0001 Tcn(higher)Tjn/F2 1 Tfn6.3761 0 0 6.3761 141.0806 2224002 Tmn0 Tcn( )Tjn/F1 1 Tfn7.9701 0 0 7.9701 2492844 2224002 Tmn.0001 Tcwillbeiveneer  

t indicauld th

 

 fmancthe er  ( i n m a t i o n ) T j 
 / F 2  1  T f 
 6 . 3 7 6 1  0  0  6 . 3 7 6 1  2 0 1 4 3 4 1 9  5 1 2 6 3 4  T c 
 (  ) T j 
 / F 1  1  T f 
 7 . 9 7 0 1  0  0  7 . 9 7 0 1  2 0 1 7 0 2 1 9  5 1 2 6 3 4  T m 
 . 0 0 0 1  T c 
 ( ) . ) T j 
 / F 2  1  T f 
 6 . 3 7 6 1  0  0  6 . 3 7 6 2 0  6 7 . 9 6 1 9  5 1 2 6 3 4  T m 
 0  T c 
 (  ) T j 
 / F 1  1  T f 
 7 . 9 7 0 1  0  0  7 . 9 7 0 2 1 0 . 0 5 4 4 1 9  5 1 2 6 3 4  T c 
 ( T h e ) T j 
 / F 2  1  T f 
 6 . 3 7 6 1  0  0  6 . 3 7 6 1  1 6 1 . 3 1 2 9  5 1 2 6 3 4  T c 
 (  ) T j 
 / F 1  1  T f 
 7 . 9 7 0 1  0  0  7 . 9 7 0 1  2 2 4 . 9 1 9  5 1 2 6 3 4  T m 
 . 0 0 0 1  T c 
 a r t i c i p a n t o r would  be  with the co-play’sld A t t i t u d e   

the scale f 3se
( )Tj
/F1 1 Tf
7.9701 0 0 7.9701 101 

1er inter =er
( )Tj
/F1 1 Tf
7.9701 0 0 7.9701 14343804 22772901 T(2er)Tj
/F2 1 Tf
6.3761 0 0 6.376348.835104 22772901 T(
( )Tj
/F1 1 Tf
7.9701 0 0 7.9701504450904 22772901 Tm
.0001 TcYuanct))Tj
/F2 1 Tf
6.3761 0 0 6.3763710948304 22772901 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.97017169 4114 22772901 Tm
.0001 Tcbetwee(in)Tj
/F2 1 Tf
6.3761 0 0 6.376  1058504 22772901 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.9704 10509804 22772901 Tm
-.0001 Tc
(m/herselfin)Tj
/F2 1 Tf
6.3761 0 0 6.376 16.9.2584 22772901 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.970448.947004 22772901 Tm
.0302 Tc
(and)Tj
/F2 1 Tf
6.3761 0 0 6.3764622.16284 22772901 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.970464.04114 22772901 Tm
-.0002 Tc
(the)Tj
/F2 1 Tf
6.3761 0 0 6.376475.228784 22772901 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.97047789.3584 22772901 Tm
(co-player)Tj
/F2 1 Tf
6.3761 0 0 6.376509 7.9604 22772901 T(
( )Tj
/F1 1 Tf
7.9701 0 0 7.97051194 1544 22772901 Tm
.0001 Tcpairauld)Tj
/F2 1 Tf
6.3761 0 0 6.3765341542984 22772901 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.970536.467744 22772901 Tm
.0006 Tc
(in)Tj
/F2 1 Tf
6.3761 0 0 6.376543.407284 22772901 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.9705410.8424 22772901 Tm
.0201 Tc
(this)Tj
/F2 1 Tf
6.3761 0 0 6.376558.293804 22772901 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.970106.90004 21314901 Tm
.0201 Tc
(tri))Tj
/F2 1 Tf
6.3761 0 0 6.3763215573914 21314901 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.9701216931374 21314901 Tm
.0003 Tc
((i.e.,)Tj
/F2 1 Tf
6.3761 0 0 6.3763392952814 21314901 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.9701420319604 21314901 Tm
.0201 TcAllocamation 

 <e,
( )Tj
/F1 1 Tf
7.9701 0 0 7.970413.449604 21314901 Tm
.0503 Tc10to  ;to in  the  

 

tria), the  tri)  

 the  

of the

  ate, the co-play’sld 

A t t i t u d e     T h e    to the co-pl
  with  co-15he  in    ran-ld 

  

and

  to denerminthe
( )Tj
/F1 1 Tf
7.9701 0 0 7.970 54.456603 1362001 Tm
-.0002 Tc
(the)Tj
/F2 1 Tf
6.3761 0 0 6.3764650644313 1362001 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.97046798.3761 1362001 Tm
.0001 Tc
articipant•sld and

 

  o-play’sld
( )Tj
/F1 1 Tf
7.9701 0 0 7.970131553267121316501 Tm
.0001 Tcmonetaryhe  and the       

co-player  
 

 the    with   co-player   

   

 to the  of  

  the othat o      in ain   

in the    

 the  ate, the   o-playsin
( )Tj
/F1 1 Tf
7.9701 0 0 7.970135.14450268.857101 Tm
.0003 Tc
oululd 

  ato
( )Tj
/F1 1 Tf
7.9701 0 0 ate,   irrelevan 

 duringld
( )Tj
/F1 1  

in to the  the     and 

   in      ain  

  T(the)Tjn/F2 in  alyses.in and   the co-player  the estimamati-i   ato
( )Tj
/F1 1 Tf
7.9701 0 0 7.970114.17510195.633101 T(2to)Tj
/F2 

 harm)or
( )Tj
4F1 1 Tf
7.9701 0 0 7.970482293870195.633101 T(×( )Tj
/F1 1 T1.03880m
0D
(3e,)Tj
/F2 1 Tf
6.3761 0 0 6.376 98.70970195.633101 T(
( )Tj
/F1 1 Tf
7.9701 0 0 7.970501192250195.633101 Tm
.0001 TccAttitudeld)Tj
/F2 1 Tf
6.3761 0 0 6.376533.77560195.633101 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.970536197940195.633101 Tm
.0004 Tc
(of)Tj
/F2 1 Tf
6.3761 0 0 6.376543241880195.633101 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.970547.13170195.633101 Tm
-.0002 Tc
(the)Tj
/F2 1 Tf
6.3761 0 0 6.376558.3 230195.633101 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.970106.9000185.175101 Tm
(co-play:to)Tj
/F2 1 Tf
6.3761 0 0 6.376341885200185.175101 Tm
( )Tj
/F1 1 Tf
7.9701 0 0 7.970144.68710185.175101 Tm
.0003 TcBlamthe)Tj
/F2 1 Tf
6.3761 0 0 6.376366.62150185.175101 Tm
0 Tc
( )Tj
5F1 1 Tf
7.9701 0 0 7.970369.44700185.175101 Tm
.0002 Tcvs.in

    wiin-nartic    ate, the re

        

in the  experimen wild  of  and        wild   

  and  

 

  

 

  wild           wthe    the    

 and     and
 

  the  
       

and     the 

 trthe        and   

   and  and       
.3. The interactive game 

The interactive game was developed based on previous studies on

on-reactive guilt ( Gao et al., 2018 ; Koban et al., 2013 ; Yu et al., 2014 ).

fter the pain titration, the participant was instructed on the general

ules of the interactive dot-estimation task. In each round of the task

 Fig. 1 ), the participant was paired with one of the three co-players and

erformed a dot-estimation task. The participant was explicitly informed

hat the co-player in each round was selected randomly from the three

o-players by a computer program; the co-player in the current round

ould or could not be the same co-player in the previous trial. To avoid

he possibility that the participant learned from the co-player’s attitudes,

he participant was instructed that the interactive task was anonymous

nd he/she would not know the identity of the co-player in each round

hroughout the task. If the estimation was correct, the current trial termi-

ated and the next round began. Otherwise, the co-player in the current

ound would receive a high or low intensity pain stimulation, randomly

etermined by the computer program (i.e., Harm to the co-player : High

arm vs. Low harm ), with the level of the pain stimulation for the co-

layer being presented on the screen (i.e., Outcome phase, 3 s). The par-

icipant was informed that both the co-player and him/herself would see

he outcome of dot-estimation (correct vs. incorrect) and the intensity of

arm to the co-player; but the co-player would not see the picture of the

ots and response options. The co-player would then indicate his/her at-

itude toward the harm in estimated-incorrect trials on a scale from -4
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igher positive be(at-)Tjn/F2 1e3 247.9411 Tmn0 Tcn( )Tjn/F8 1
o 
 the co-player e r   

e  co-plarom -4 to 4 (i.e., Attitude 411707812501 Tm
-.0002 Tcs
().)Tj
/F2 1 Tf
6.3761 0 0 6.376110.66161707812501 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.970113254141707812501 Tm
.0002 TcAftayer the  of the co-play’sld 
 co-play’sld Attitu.in T  ayer  treamauld    ren  mpensa-ld  ren     thplayer yer 7.970403.74700268.857101 T-m
.0102 Tctask) tor
( )Tj
/F1 1 Tf
7.9701 0 0 7.970491506480268.857101 Tm
.0001 Tc
(to)Tj
/F2 1 Tf
6.3761 0 0 6.376503.11220268.857101 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.970506.25310268.857101 T-m
.0002 Tc
(the)Tj
/F2 1 Tf
6.3761 0 0 6.3765170.4080268.857101 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.970520958150268.857101 Tm
.0001 TcinteractivThe
Tf
7.9701 0 0 7.970153441340258.39901 Tm
-.0002 Tc
(the)Tj
/F2 1 Tf
6.3761 0 0 6.3763622.0110258.39901 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.970167436791258.39901 Tm
.0101 Tcun-
airingld  1 Tfn6.3761 0 0 6.376377057480227.016101 T(n( )Tjn/F1 1 Tfn7.9701 0 0 7.970t r t h e   6in ncorrect)1 Tf
6.3761 0 0 6.376318.66640195.633101 T(
( )Tj
/F1 1 Tf
7.9701 0 0 7.970121.87020195.633101 T(cHarmto)Tj
/F2 1 Tf
6.3761 0 0 6.376344.74070195.633101 T(
( )Tj
/F1 1 Tf
7.9701 0 0 7.970140 75350195.633101 Tm
.0001 Tc
(to)Tj
/F2 1 Tf
6.3761 0 0 6.3763522.0090195.633101 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.970158.21370195.633101 Tm
-.0002 Tc
(the)Tj
/F2 1 Tf
6.3761 0 0 6.376369.40150195.633101 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.970172.61430195.633101 Tm
-.0102 Tcco-o-play:er)Tj
/F2 1 Tf
6.3761 0 0 6.376407056360195.633101 Tm
0 Tc
( )Tj
/F1 1 Tf
7.9701 0 0 7.970410.78540195.633101 Tm
.0002 TcHighld)Tj
/F2 1 Tf
6.3761 0 0 6.376 27 88650195.633101 ipantorthe   thet,in   and  ild        and       trtfore,er  feedbacksld in 

   

 

7.9701 0 0 7.9701 188.6053 143.334 Tmn.0001 Tcn(indicbeing
( i n m a t i o n ) T j 
 / F 2  1  T f 
 6 . 3 7 6 1  0  0  6 . 3 7 6 1 8  6 7 . 0 7 1 1 1 1 9 4 . 9 0 1  T c 
 (  ) T j 
 / F 1  1  T f 
 7 . 9 7 0 1  0  0  7 . 9 7 0 1 8  6 5 0 7 5 1 1 1 1 9 4 . 9 0 1  T m 
 . 0 0 0 1  T c 
 ( ) , ) T j 
 / F 2  1  T f 
 6 . 3 7 6 1  0  0  6 . 3 7 6 1 9 2 . 7 . 4 3 6 8 1 1 9 4 . 9 0 1  T m 
 0  T c 
 (  ) T j 
 / F 1  1  T f 
 7 . 9 7 0 1  0  0  7 . 9 7 0 2  1 9 5 5 3 6 1 1 1 1 9 4 . 9 0 1  T m 
 . 0 3 0 2  T c 
 ( a n d ) T j 
 / F 2  1  T f 
 6 . 3 7 6 1  0  0  6 . 3 7 6 1  8 2 9 . 2 5 8 5 1 1 9 4 . 9 0 1  T m 
 0  T c 
 (  ) T j 
 / F 1  1  T f 
 7 . 9 7 0 1  0  0  7 . 9 7 0 1  2 1 4 3 0 3 1 1 1 1 9 4 . 9 0 1  T m 
 . 0 3 0 2  T c ( 3 c t )  toy’sld  Attitude wiayer forgiveneue ren  toward the A t t i t u , ( a ) T j n / F 2  1  T f n 6 . 3 7 6 1  0  0  6 . 3 7 6 1  2 8 9 . 2 6 7 7 0 7 8 1 2 5 0 1  T m n 0  T c n (  ) T j n / F 1  1  T f n 7 . 9 7 0 1  0  0  7 . 9 7 0 1  3 7 . 9 1 5 2 4 9 4 3 1 1 7  T m n . 0 0 0 6  T c n ( i n ) T j n / F 2  1  T f n 6 . 3 7 6 1  0  0  6 . 3 7 6  1 4 4 5 0 5 1 5 2 4 9 4 3 1 1 7  T m n 0  T c n (  ) T j n / F 1  1  T f n 7 . 9 7 0 1  0  0  7 . 9 7 0 1  4 4 2 4 3 1 5 2 4 9 4 3 1 1 7  T c t i e - t h i w a r d  of the tria), the   askauld to   inteerh e    fmauld ate, th/iayer  co-player   of this    thee   180.78760227.016101 T(estimamati-correct))Tjn/F2 1 Tfn6.3761 0 0 6.376444.96180227.016101 T(n( )Tjn/F1 1 Tfn7.9701 0 0 7.970448.16560227.016101 Tmn.0002 Tcnririsld)Tjn/F2 1 Tfn6.3761 0 0 6.3764615.0480227.016101 Tmn0 Tcn( )Tjn/F1 1 Tfn7.9701 0 0 7.970469220860227.016101 Tmn-.0102 Tcwerthe)Tjn/F2 1 Tfn6.3761 0 0 6.376480 68170227.016101 Tmn0 Tcn( )Tjn/F1 1 Tfn7.9701 0 0 7.970489.59450227.016101 T(treattuld)Tjn/F2 1 Tfn6.3761 0 0 6.376514.49010227.016101 T(n( )Tjn/F1 1 Tfn7.9701 0 0 7.970517069390227.016101 Tmn.0503 Tcasld)Tjn/F2 1 Tfn6.3761 0 0 6.376524192140227.016101 Tmn0 Tcn( )Tjn/F1 1 Tfn7.9701 0 0 7.970528.13420227.016101 Tmn-.0102 Tcfillaysin     to the co-player Tm
0 Tc
( )Tj
5F1 1 Tf
7.9701 0 0 7.970431.09930195.633101 Tm
.0002 Tcvs.in 



X. Gao, H. Yu, L. Peng et al. NeuroImage 244 (2021) 118631 

h  

t  

S  

a  

r  

r  

a  

t  

s  

c  

p

2

 

c 213.7 3 593.874 Tmn(Before)Tjn/F2 1 
arm and Low harm conditions respectively. The other 8 trials with at-

itude ratings of "-2," "-1," "1," and "2" were filler trials. See Table S1 in

upplementary Materials for the distribution of estimation-incorrect tri-

ls in different Harm-Attitude conditions. The task was divided into 3

uns with equal number of trials for each condition in each run. Each

un consisted of 38 trials in total and lasted for about 14.5 minutes. Tri-

ls within a run were pseudo-randomly mixed to ensure that no more

han two consecutive trials were from the same condition. During the

canning, before and after Outcome phase and Attitude phase, a fixation

ross was presented for a variable interval ranging from 1 to 6 s for the

urpose of fMRI signal deconvolution. 

.4. Subjective ratings for the interactive task 

Before the interactive task, the participant was asked to predict the

o-player’s attitudes on the scale from -4 (‘higher willingness to 
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erior commissural–posterior commissural line with no inter-slice gap,

ffording full-brain coverage. Images were acquired using an EPI pulse

equence (TR = 2000 ms; TE = 30 ms; flip angle = 90°; FOV = 192

m × 192 mm; slice thickness = 3 mm; voxel size x = 3 mm, voxel size

 = 3 mm). An ascending, interleaved slice acquisition order was used

tarting from the odd slices. A high-resolution, whole-brain structural

can (1 mm 

3 isotropic voxel MPRAGE) was acquired after functional

maging. Imaging processing was conducted following the standard pre-

rocessing procedures in the Statistical Parametric Mapping software

PM12 (Wellcome Trust Department of Cognitive Neurology, London,

K), including 1) discarding the first 5 volumes of the functional im-

ges to allow for stabilization of magnetization; 2) correcting for within-

can acquisition time difference between slices, with the middle (i.e., the

9th) slice as the reference, i.e., slice-time correction; 3) realigning the

emaining volumes to the sixth volume to correct for head-motion, and

enerate the six rigid-body motion parameters; 4) spatially normalizing

unctional images to the Montreal Neurological Institute (MNI) space

sing the EPInorm approach ( Calhoun et al., 2017 ) in which functional

mages are aligned to an EPI template, nonlinearly warped to stereotac-

ic space, and resampled to 3 mm × 3 mm × 3 mm isotropic voxels; 5)

patially smoothing functional images with an 8 mm FWHM Gaussian

lter; and 6) temporally filtering using a high-pass filter with a cutoff

requency of 1/128 Hz. Prior work has shown that spatial smoothing

oes not decrease the sensitivity of MVPA ( Hendriks et al., 2017 ; Op de

eeck, 2010 ). 

.8. Univariate general linear model analyses 

Univariate general linear model (GLM) analyses were conducted at

ndividual level (i.e., first-level analysis) in SPM12. In the GLM, we built

 design matrix with separable run-specific partitions. For each run, we

odeled twelve separate regressors in estimation-incorrect trials cor-

esponding to the six key conditions in Outcome phase and Attitude

hase respectively, spanning from the presentation of the correspond-

ng screen to the end of this event (3 s): 

High_harm_Blame_Outcome, High_harm_Forgive_Outcome, 

High_harm_Neutral_Outcome, Low_harm_Blame_Outcome, 

Low_harm_Forgive_Outcome, Low_harm_Neutral_Outcome, 

High_harm_Blame_Attitude, High_harm_Forgive_Attitude, 

High_harm_Neutral_Attitude, Low_harm_Blame_Attitude, 

Low_harm_Forgive_Attitude, Low_harm_Neutral_Attitude 

(R1 to R12). 

Regressors of no interest included: Attitude fillers (onsets of Attitude

hases in which the ratings were "-2," "-1," "1," and "2", R13, 3 s), Correct

utcome (onsets of Outcome phase in which the estimation was correct,

14, 3 s), Dot estimation (start from the presentation of dots to the end

f dot estimation phase, R15, 4.5 s) and Allocation phase (the phase for

llocation, R16, response time as duration). Six rigid-body motion pa-

ameters were also included as regressors of no interest (R17-R22) to re-

uce the impact of head motion on the patterns of functional activation

n the current event-related design ( Johnstone et al., 2006 ; Wilke, 2012 ).

ee descriptive statistics for head motion parameters in Table S4. Three

aseline regressors modeling the average activity in each run were in-

luded at the end of the design matrix. All regressors were convolved

ith a canonical hemodynamics response function (HRF). The statisti-

al maps estimation was conducted using restricted maximum likelihood

ReML), where temporal autocorrelation was estimated globally given

he residuals from an initial OLS model estimation. An autoregressive

R(1) model was used during ReML parameter estimation to account for

erial correlations ( Friston et al., 2002 ; Penny et al., 2003 ). The ReML

rocedure then pre-whitened both the data and the design matrix, and

stimated the model. The contrast images corresponding to the main ef-

ects of the twelve regressors of interest (R1 - R12) were extracted and

sed for training and test in the multivariate pattern analysis. 
the
.9. Multivariate pattern analysis (MVPA) 

Multivariate pattern analysis was carried out in Python 3.6.8 us-

ng the NLTools package 
the

https://nltools.org/
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he more conventional searchlight approach, such as less computation-

lly demanding and higher homogeneity with functional neuroanatomy

 Chang et al., 2021 ; Craddock et al., 2012 ; van Baar et al., 2019 ), and has

een proven efficient in multivariate based analysis ( Chang et al., 2021 ;

an Baar et al., 2019 ). Next, to identify parcels contributing to reactive

uilt processing, for each parcel, we applied SVM ( Friedman et al., 2001 ;

ager et al., 2013 ) to train a multivariate pattern classifier discriminat-

ng High guilt vs. Low guilt groups in Attitude phase ( Chang et al., 2015 ;

ager et al., 2013 ; Woo et al., 2014 ). The same set of analyses was con-

ucted to identify parcels contributing to reactive anger processing in

ttitude phase and non-reactive guilt processing in Outcome phase. Re-

ults were thresholded at q < 0.05, FDR (false discovery rate) corrected,

wo-tailed. 

Post hoc permutation tests were performed for each identified par-

el to illustrate how likely parcel-wise classification accuracies were

chieved by chance, compared with data-driven permutation-based null

istributions. For each parcel, by resampling the order of contrast im-

ges with 2500 permutations (2500-fold), we computed the classifica-

ion accuracies for reactive guilt and anger in each shuffled sample and

he probability of the estimated classification accuracies in permutations

eing greater than the observed classification accuracies (i.e., permuta-

ion p ). To further identify regions that were more sensitive to reactive

uilt processing than for reactive anger processing, for each permuta-

ion, we computed the difference between classification accuracies for

eactive guilt and reactive anger for each parcel. Permutation ps for ac-

uracy differences were computed for the probability of the estimated

ccuracy differences in permutations being greater than the observed

ccuracy differences. The same set of analyses was conducted to further

dentify regions that were more sensitive to reactive anger processing

han for reactive guilt processing in Attitude phase, and regions that

howed different sensitivities to non-reactive guilt processing in Out-

ome phase and reactive guilt processing in Attitude phase. Results were

hresholded at q < 0.05, FDR corrected, two-tailed. 

.9.5. Shared and differential neural processing in overlapped regions for 

eactive guilt and anger 

Although we observed that the involvements of dACC, pre-SMA,

mPFC and ventral striatum in the processing of reactive guilt and anger

n Attitude phase, it is possible that the patterns for reactive guilt and

nger in these overlapped regions may be different from each other. To

est this possibility, we computed pattern expression values for the six

onditions in Attitude phase based on guilt pattern and anger pattern

espectively for each of the four regions. If there existed a shared neu-

al representation of guilt and anger in a given brain region, then 1) the

ondition-wise pattern expression values obtained from the guilt pattern

nd from the anger pattern should be positively correlated, and 2) the

uilt classifier should be able to discriminate High and Low anger con-

itions, and the anger classifier should be able to discriminate High and

ow guilt conditions. Therefore, for each of the four regions, we tested

hether the pattern expression values for the six conditions in Attitude

hase generated from guilt pattern and those generated from anger pat-

ern were correlated with each other using LMMs. In each LMM, pattern

xpression values for reactive guilt and anger were regarded as depen-

ent variable and fixed effect respectively, with by-participant random

lopes for the fixed effect included. Moreover, for each of the four re-

ions, we calculated t
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Table 1 

Descriptive statistics for behavioral results. 

Experiment Variable 

High harm Low harm 

Blame Forgive Neutral Blame Forgive Neutral 

fMRI Monetary 

allocation 

5.08 ± 0.42 5.77 ± 0.29 5.30 ± 0.30 3.78 ± 0.34 5.50 ± 0.32
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Fig. 5. Shared and differential neural representations for overlapping regions identified for reactive guilt and anger. (A) Local patterns for overlapping 

regions (i.e., dACC, pre-SMA, dmPFC and VS) for processing reactive guilt and anger. (B) Pattern expression values of reactive guilt and anger in the six conditions 

were obtained from the whole brain classifier and classifiers in dACC, SMA, dmPFC and VS, respectively. The first row refers to the regression betas capturing the 

relationships between pattern expression values of guilt and post-experiment guilt ratings in each region. The second row refers to the regression betas capturing the 

relationships between pattern expression values of anger and post-experiments anger ratings in each region. The third row refers to the regression betas capturing 

the relationships between pattern expression values of guilt and pattern expression values of anger ratings in each region. (C - F) Pattern expression values for High 

guilt, Low guilt, High anger and Low anger conditions obtained from guilt patterns and anger patterns in VS (C), dACC (D), pre-SMA (E) and dmPFC (F), respectively. 

The numbers above each paired bars indicate the forced-choice classification accuracy generated from pattern expression values of the corresponding two conditions. 

n.s. p > 0.05, ∗ p < .05, ∗ ∗ p < .01, ∗ ∗ ∗ p < .001, FDR corrected. Error bars represent SEs . 
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Fig. 6. Shared and differential neural representations for reactive guilt in Attitude phase and non-reactive guilt in Outcome phase. (A) ROCs for the two- 

choice forced-alternative accuracies for within-study and cross-study classifications using the data of Outcome phase in the current study and of Yu et al. (2020a) . 

Red solid, cross-validations for High vs. Low Harm in Outcome phase; red dash, using Outcome High vs. Low Harm pattern to predict High vs. Low guilt conditions in 

Yu et al. (2020a) ; orange solid, cross-validations for High vs . Low guilt in Yu et al. (2020a) ; orange dash, using Yu et al. (2020a) High vs. Low guilt pattern to predict 

High vs. Low harm conditions in Outcome phase. (B) ROCs for cross-phase and cross-study classifications. Red solid, using Attitude High vs. Low guilt pattern to 

predict High vs. Low harm conditions in Outcome phase; red dash, using Outcome High vs. Low harm pattern to predict High vs. Low guilt conditions in phase Attitude; 

orange solid, using Attitude High vs. Low guilt pattern to predict High vs. Low guilt conditions in Yu et al. (2020a) ; orange dash, using Yu et al. (2020a) High vs. Low 

guilt pattern to predict High vs. Low guilt conditions in Attitude phase. (C) Local classifiers that significantly discriminating High vs. Low guilt conditions in Attitude 

phase (i.e., reactive guilt; blue) and High vs. Low harm conditions in Outcome phase (i.e., non-reactive guilt; orange), with red parts indicating the overlapping 

regions. Results were thresholded at q < 0.05, FDR corrected, two-tailed. (D) Pattern expression values for High guilt and Low guilt conditions in Attitude phase 

and High harm and Low harm conditions in Outcome phase generated from patterns of Attitude (reactive guilt) and Outcome (non-reactive guilt) phases in VS. The 

numbers above each paired bars indicate the forced-choice classification accuracy generated form pattern expression values of the corresponded two conditions. 

(E) Regions responded more sensitively to Attitude than Outcome phases (blue) and regions responded more sensitively to Outcome than Attitude phases (orange). 

Results were thresholded at q < 0.05, FDR corrected, two-tailed. (F) Classifications accuracies for High vs. Low guilt conditions in Attitude phase (blue triangle) 

and High vs. Low harm conditions in Outcome phase (orange triangle) in regions that showed differential sensitivities in two phases. Each triangle represents the 

accuracy for each classification. Each violin plot indicates the accuracy distribution of permutation tests for each classification. n.s. p > 0.05, ∗ p < .05, ∗ ∗ p < .01, 
∗ ∗ ∗ p < .001, FDR corrected. Error bars represent SEs . 
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ions of sample size and statistical power confirmed that our conclusions

ould not change if the sample size increased (see Supplementary Mate-

ials and Fig. S3, I-K). These results suggested that after the co-player’s

ttitude feedback, the neural representation of guilt (i.e., reactive guilt)
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uilt after receiving the victim’s attitudes. Our behavioral results were

eplicated in an independent sample, indicating that our results were

ot confounded by individual differences in the inability in emotion in-

rospection (Larsen and Fredrickson, 1999; Nisbett and Wilson, 1977).

e suggest that the current study opens venues for future investigations

nd technical developments. 

Specifically, by manipulating the victim’s reactive attitudes and the

xtent of harm, we examined the relationship between condition-wise

xpectation violation and guilt and anger obtained from subjective rat-

ngs. However, although we obtained novel evidence to demonstrate

he importance of expectation violation, this condition-wise measure-

ent is not sensitive enough to capture how expectation violation, so-

ial emotions and the corresponding brain responses vary in dynamic

ocial interactions. Relatedly, due to the need for balancing ecological

alidity and experimental controllability, the current task is interactive

nly from the perspective of the participants (i.e., or “reactive ” as some

esearchers define it; Hari et al., 2015 ), but not from the perspective

f the co-players, whose attitude feedbacks were pre-determined by the

omputer program. We acknowledge that paradigms involving real so-

ial interactions between participants are vital for deeper understanding

f social emotions and behaviors. 

First, the establishments of effective and predictive physical (e.g.,

acial expressions) and physiological (e.g., skin conductance responses,

upil dilation) measures are needed to monitor the variations of com-

lex social emotional responses ( Antony et al., 2021 ; Chang et al., 2021 ).

econd, recent theoretical work suggest that formalizing social emo-

ions using computational models is critical for characterizing their im-

act on behaviors and identifying neural and physiological substrates

uring dynamic social interactions ( Chang and Jolly, 2017 ; Chang and

mith, 2015 ; Jolly and Chang, 2019 ). In the current study, we deliber-

tely attempted to minimize the participant’s learning on the victim’s

ttitudes or characters by making the co-players anonymous through-

ut the task. Yet, how expectation violation influences social emotions

hen the transgressor repeatedly receives and learns about the victim’s

eactive attitudes is an interesting and theoretically important question

 Olsson et al., 2020 ; Siegel et al., 2018 ). Further studies combining so-

ial learning tasks with quantitative computational modeling are needed

o address this question. 

Although the view of expectation violation and equity maintaining

rovides a general framework for understanding inconsistent findings

n the literature regarding how the victim’s reactive attitudes modu-

ate the transgressor’s guilt and anger, there might be other factors that

ontribute to the reappraisal process but were not measured in the cur-

ent study. For example, from the interpersonal perspective, the victim’s

orgiveness or blame may shorten or increase the social distance be-

ween the victim and the transgressor, which could in turn modulate

he transgressor’s social emotions and subsequent behavioral tenden-

ies ( Baumeister et al., 1994 ; Wallace et al., 2008 ). This social distance

erceived from the victim’s attitude may serve as another, but possibly

orrelated, mediator or modulator of the relationship between expecta-

ion violation and the transgressor’s social emotions. Moreover, expecta-

ion violation and the perceived inequity derived from the victim’s atti-

udes may modulate the transgressor’s perception of self-responsibility

or the harm and hence their emotional responses ( Baumeister et al.,

990 ; Lemay Jr et al., 2012 ; León et al., 2009 ). Future studies are needed

o distinguish these psychological components. 

To conclude, by manipulating the victim’s attitudes towards the

ransgressor’s wrongdoings, the current study uncovered the psycholog-

cal and neural bases underlying the transgressor’s reactive guilt and

nger, as well as the differential neural representations underlying re-

ctive guilt and non-reactive guilt. These findings demonstrate the mu-

uality of social emotions and highlight the importance of understand-

ng social emotions from the perspective of interpersonal interaction.

ur approach of combining interactive game with multivariate pattern

nalysis opens a venue for investigating the neurocognitive bases of how
ther human social emotions (e.g., gratitude, shame and indebtedness)

nd behaviors arise and evolve during social interactions. 
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( )Tj
/F1 1 Tf
.4333 0 TD
-.0002 Tc
(P.E.)Tj
/F2 1 Tf
1.7209 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0032 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.4375 0 TD
.0005 Tc
(Hu,)Tj
/F2 1 Tf
1.5924 0 TD
0 Tc
( )Tj
/F1 1 Tf
.4333 0 TD
-.0002 Tc
(X.P.)Tj
/F2 1 Tf
1.7717 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0038 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.4361 0 TD
-.0001 Tc
(Mayberg,)Tj
/F2 1 Tf
4.1546 0 TD
0 Tc
( )Tj
/F1 1 Tf
.4375 0 TD
.0001 Tc
(H.S.)Tj
/F2 1 Tf
1.8239 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0035 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.4347 0 TD
.0003 Tc
(2012.)Tj
/F2 1 Tf
2.5326 0 TD
0 Tc
( )Tj
/F1 1 Tf
.4347 0 TD
(A)Tj
/F2 1 Tf
.6734 0 TD
( )Tj
/F1 1 Tf
-37.5723 -1.2506 TD
-.0001 Tc
(whole)Tj
/F2 1 Tf
2.6879 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3204 0 TD
-.0002 Tc
(brain)Tj
/F2 1 Tf
2.3251 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3204 0 TD
.0004 Tc
(fMRI)Tj
/F2 1 Tf
2.1825 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3176 0 TD
-.0003 Tc
(atlas)Tj
/F2 1 Tf
2.0512 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3204 0 TD
-.0001 Tc
(generated)Tj
/F2 1 Tf
4.3664 0 TD
0 Tc
( )Tj
/F1 1 Tf
.319 0 TD
.0005 Tc
(via)Tj
/F2 1 Tf
1.3411 0 TD
0 Tc
( )Tj
/F1 1 Tf
.319 0 TD
-.0002 Tc
(spatially)Tj
/F2 1 Tf
3.7396 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3218 0 TD
.0001 Tc
(constrained)Tj
/F2 1 Tf
5.14 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3176 0 TD
-.0001 Tc
(spectral)Tj
/F2 1 Tf
3.4488 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3204 0 TD
.0001 Tc
(clustering.)Tj
/F2 1 Tf
4.6261 0 TD
0 Tc
( )Tj
/F1 1 Tf
.319 0 TD
.0001 Tc
(Hum.)Tj
/F2 1 Tf
2.4422 0 TD
0 Tc
( )Tj
/F1 1 Tf
6.3761 0 0 6.3761 49.863 602.505 Tm
.0001 Tc
(Brain)Tj
/F2 1 Tf
2.3759 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
(Mapp.)Tj
/F2 1 Tf
2.7825 0 TD
( )Tj
/F1 1 Tf
.2978 0 TD
.0003 Tc
(33,)Tj
/F2 1 Tf
1.4061 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2964 0 TD
.0002 Tc
(1914…1928)Tj
/F2 1 Tf
5.0059 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0029 0 TD
(.)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
-14.6192 -1.2492 TD
-.0003 Tc
(Darwall,)Tj
/F2 1 Tf
3.7594 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2922 0 TD
-.0001 Tc
(S.)Tj
/F2 1 Tf
.8004 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0037 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2893 0 TD
.0003 Tc
(2013.)Tj
/F2 1 Tf
2.5326 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2879 0 TD
-.0001 Tc
(Morality,)Tj
/F2 1 Tf
4.0685 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2907 0 TD
(Authority,)Tj
/F2 1 Tf
4.5443 0 TD
( )Tj
/F1 1 Tf
.2893 0 TD
(and)Tj
/F2 1 Tf
1.6404 0 TD
( )Tj
/F1 1 Tf
.2893 0 TD
(Law:)Tj
/F2 1 Tf
2.102 0 TD
( )Tj
/F1 1 Tf
.2893 0 TD
-.0002 Tc
(Essays)Tj
/F2 1 Tf
2.8149 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2893 0 TD
.0003 Tc
(in)Tj
/F2 1 Tf
.871 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2879 0 TD
(Second-Personal)Tj
/F2 1 Tf
7.2463 0 TD
( )Tj
/F1 1 Tf
.2907 0 TD
.0002 Tc
(Ethics)Tj
/F2 1 Tf
2.6653 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2879 0 TD
.0003 Tc
(I.)Tj
/F2 1 Tf
.6099 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2893 0 TD
-.0001 Tc
(OUP)Tj
/F2 1 Tf
2.0216 0 TD
0 Tc
( )Tj
/F1 1 Tf
-37.5586 -1.2506 TD
-.0001 Tc
(Oxford)Tj
/F2 1 Tf
3.0662 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0039 0 TD
(.)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
-5.2241 -1.2492 TD
.0002 Tc
(De)Tj
/F2 1 Tf
1.1858 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2103 0 TD
-.0001 Tc
(Hooge,)Tj
/F2 1 Tf
3.1255 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2103 0 TD
(I.E.)Tj
/F2 1 Tf
1.4724 0 TD
( )Tj
/F1 1 Tf
.0036 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2103 0 TD
(Nelissen,)Tj
/F2 1 Tf
3.9443 0 TD
( )Tj
/F1 1 Tf
.2103 0 TD
.0005 Tc
(R.)Tj
/F2 1 Tf
.9289 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0037 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2089 0 TD
(Breugelmans,)Tj
/F2 1 Tf
5.9701 0 TD
( )Tj
/F1 1 Tf
.2117 0 TD
.0003 Tc
(S.M.)Tj
/F2 1 Tf
1.9566 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0033 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2103 0 TD
-.0001 Tc
(Zeelenberg,)Tj
/F2 1 Tf
5.1499 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2103 0 TD
.0007 Tc
(M.)Tj
/F2 1 Tf
1.1562 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0035 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2103 0 TD
.0003 Tc
(2011.)Tj
/F2 1 Tf
2.5326 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2089 0 TD
-.0001 Tc
(What)Tj
/F2 1 Tf
2.3547 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2089 0 TD
.0003 Tc
(is)Tj
/F2 1 Tf
.7016 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2089 0 TD
-.0004 Tc
(moral)Tj
/F2 1 Tf
2.5891 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2117 0 TD
-.0003 Tc
(about)Tj
/F2 1 Tf
2.5156 0 TD
0 Tc
( )Tj
/F1 1 Tf
-37.5718 -1.2506 TD
.0002 Tc
(guilt?)Tj
/F2 1 Tf
2.5199 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3444 0 TD
.0003 Tc
(Acting)Tj
/F2 1 Tf
2.8756 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3416 0 TD
-.0002 Tc
(•prosocially)Tj
/F2 1 Tf
5.2882 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0042 0 TD
.3416 Tc
[(Ža)342.2(t)]TJ
/F2 1 Tf
1.6432D
0 Tc
( )Tj
/F1 1 Tf
.2399343 0 TD
.0004 Tc
(the)Tj
/F2 1 Tf
1.4046 0 TD
0 Tc
( )Tj
/F1 1 Tf
.343 0 TD
.0002 Tc
(disadvantage)Tj
/F2 1 Tf
5.8077 0 TD
0 Tc
( )Tj
/F1 1 Tf
.343 0 TD
-.0004 Tc
(of)Tj
/F2 1 Tf
.8696 0 TD
0 Tc
( )Tj
/F1 1 Tf
.343 0 TD
(others.)Tj
/F2 1 Tf
3.0168 0 TD
( )Tj
/F1 1 Tf
.3444 0 TD
.0008 Tc
(J.)Tj
/F2 1 Tf
.7651 0 TD
0 Tc
( )Tj
/F1 1 Tf
.343 0 TD
-.0002 Tc
(Pers.)Tj
/F2 1 Tf
2.1373 0 TD
0 Tc
( )Tj
/F1 1 Tf
.343 0 TD
-.0001 Tc
(Soc.)Tj
/F2 1 Tf
1.8098 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3444 0 TD
-.0002 Tc
(Psychol.)Tj
/F2 1 Tf
6.3761 0 0 6.3761 274.5619 570.6271 Tm
0 Tc
( )Tj
/F1 1 Tf
.3458 0 TD
.0003 Tc
(100,)Tj
/F2 1 Tf
1.9693 0 TD
0 Tc
( )Tj
/F1 1 Tf
-37.556 -1.2492 TD
.0003 Tc
(462)Tj
/F2 1 Tf
1.6898 0 TD
0 Tc
( )Tj
/F1 1 Tf
.004 0 TD
(.)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
-3.8478 -1.2506 TD
.0007 Tc
(de)Tj
/F2 1 Tf
1.0545 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2145 0 TD
-.0004 Tc
(la)Tj
/F2 1 Tf
.8047 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2145 0 TD
-.0001 Tc
(Vega,)Tj
/F2 1 Tf
2.4691 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2145 0 TD
-.0004 Tc
(A.)Tj
/F2 1 Tf
.9529 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0037 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2159 0 TD
.0001 Tc
(Chang,)Tj
/F2 1 Tf
3.0817 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2145 0 TD
.0003 Tc
(L.J.)Tj
/F2 1 Tf
1.5755 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0037 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2145 0 TD
.0002 Tc
(Banich,)Tj
/F2 1 Tf
3.3048 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2131 0 TD
-.0002 Tc
(M.T.)Tj
/F2 1 Tf
2.0343 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0036 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2145 0 TD
-.0001 Tc
(Wager,)Tj
/F2 1 Tf
3.1255 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2159 0 TD
-.0001 Tc
(T.D.)Tj
/F2 1 Tf
1.8536 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0036 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2145 0 TD
-.0002 Tc
(Yarkoni,)Tj
/F2 1 Tf
3.7523 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2159 0 TD
-.0006 Tc
(T.)Tj
/F2 1 Tf
.8781 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0037 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2159 0 TD
.0003 Tc
(2016.)Tj
/F2 1 Tf
2.5326 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2131 0 TD
-.0001 Tc
(Large-scale)Tj
/F2 1 Tf
4.924 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2159 0 TD
-.0002 Tc
(meta…)Tj
-34.8923 -1.2506 TD
-.0001 Tc
(analysis)Tj
/F2 1 Tf
3.5095 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3218 0 TD
-.0004 Tc
(of)Tj
/F2 1 Tf
.8696 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3204 0 TD
-.0001 Tc
(human)Tj
/F2 1 Tf
3.069 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3204 0 TD
-.0002 Tc
(medial)Tj
/F2 1 Tf
3.0126 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3218 0 TD
-.0001 Tc
(frontal)Tj
/F2 1 Tf
2.973 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3204 0 TD
-.0002 Tc
(cortex)Tj
/F2 1 Tf
2.7401 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3204 0 TD
-.0002 Tc
(reveals)Tj
/F2 1 Tf
3.1029 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3218 0 TD
.0001 Tc
(tripartite)Tj
/F2 1 Tf
3.9669 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3204 0 TD
(functional)Tj
/F2 1 Tf
4.4878 0 TD
( )Tj
/F1 1 Tf
.319 0 TD
(organization.)Tj
/F2 1 Tf
5.843 0 TD
( )Tj
/F1 1 Tf
.3218 0 TD
.0008 Tc
(J.)Tj
/F2 1 Tf
.7651 0 TD
0 Tc
( )Tj
/F1 1 Tf
-37.5477 -1.2492 TD
(Neurosci.)Tj
/F2 1 Tf
4.1617 0 TD
( )Tj
/F1 1 Tf
.2992 0 TD
.0003 Tc
(36,)Tj
/F2 1 Tf
1.4061 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2964 0 TD
.0002 Tc
(6553…6562)Tj
/F2 1 Tf
5.0059 0 TD
0 Tc
( )Tj
/F1 1 Tf
.003 0 TD
(.)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
-13.3262 -1.2506 TD
-.0001 Tc
(Decety,)Tj
/F2 1 Tf
3.2907 0 TD
0 Tc
( )Tj
/F1 1 Tf
.4375 0 TD
.0008 Tc
(J.)Tj
/F2 1 Tf
.7651 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0038 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.4361 0 TD
-.0002 Tc
(Yoder,)Tj
/F2 1 Tf
2.894 0 TD
0 Tc
( )Tj
/F1 1 Tf
.4375 0 TD
.0003 Tc
(K.J.)Tj
/F2 1 Tf
1.6827 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0037 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.4361 0 TD
.0003 Tc
(2017.)Tj
/F2 1 Tf
2.5326 0 TD
0 Tc
( )Tj
/F1 1 Tf
.4361 0 TD
-.0002 Tc
(The)Tj
/F2 1 Tf
1.663 0 TD
0 Tc
( )Tj
/F1 1 Tf
.4361 0 TD
(emerging)Tj
/F2 1 Tf
4.1419 0 TD
( )Tj
/F1 1 Tf
.4361 0 TD
-.0002 Tc
(social)Tj
/F2 1 Tf
2.5157 0 TD
0 Tc
( )Tj
/F1 1 Tf
.4375 0 TD
(neuroscience)Tj
/F2 1 Tf
5.7414 0 TD
( )Tj
/F1 1 Tf
.4361 0 TD
-.0004 Tc
(of)Tj
/F2 1 Tf
.8696 0 TD
0 Tc
( )Tj
/F1 1 Tf
.4375 0 TD
.0002 Tc
(justice)Tj
/F2 1 Tf
6.3761 0 0 6.3761 253.989 530.775 Tm
0 Tc
( )Tj
/F1 1 Tf
.4347 0 TD
.0001 Tc
(motivation.)Tj
/F2 1 Tf
5.1089 0 TD
0 Tc
( )Tj
/F1 1 Tf
-37.558 -1.2492 TD
.0002 Tc
(Trends)Tj
/F2 1 Tf
3.0097 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
.0001 Tc
(Cogn.)Tj
/F2 1 Tf
2.5425 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
.0001 Tc
(Sci.)Tj
/F2 1 Tf
1.5698 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2964 0 TD
.0003 Tc
(21,)Tj
/F2 1 Tf
1.4061 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
.0002 Tc
(6…14)Tj
/F2 1 Tf
2.1895 0 TD
0 Tc
( )Tj
/F1 1 Tf
.003 0 TD
(.)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
-14.0645 -1.2506 TD
.0001 Tc
(Denson,)Tj
/F2 1 Tf
3.542D
0 Tc
( )Tj
/F1 1 Tf
.23993557 0 TD
-.0004 Tc
(T.F.)Tj
/F2 1 Tf
1.6983 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0036 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.3571 0 TD
(Pedersen,)Tj
/F2 1 Tf
4.2492 0 TD
( )Tj
/F1 1 Tf
.3557 0 TD
(W.C.)Tj
/F2 1 Tf
2.1176 0 TD
( )Tj
/F1 1 Tf
.0035 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.3571 0 TD
(Ronquillo,)Tj
/F2 1 Tf
4.5979 0 TD
( )Tj
/F1 1 Tf
.3557 0 TD
.0008 Tc
(J.)Tj
/F2 1 Tf
.7651 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0036 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.3557 0 TD
(Nandy,)Tj
/F2 1 Tf
3.1707 0 TD
( )Tj
/F1 1 Tf
.3557 0 TD
-.0002 Tc
(A.S.)Tj
/F2 1 Tf
1.7533 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0037 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.3571 0 TD
.0003 Tc
(2009.)Tj
/F2 1 Tf
2.5326 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3543 0 TD
-.0002 Tc
(The)Tj
/F2 1 Tf
1.663 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3571 0 TD
(angry)Tj
/F2 1 Tf
2.5213 0 TD
( )Tj
/F1 1 Tf
.3557 0 TD
.0001 Tc
(brain:)Tj
/F2 1 Tf
2.6046 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3557 0 TD
-.0002 Tc
(neural)Tj
/F2 1 Tf
2.822 0 TD
0 Tc
( )Tj
/F1 1 Tf
-37.5677 -1.2492 TD
-.0002 Tc
(correlates)Tj
/F2 1 Tf
4.3142D
0 Tc
( )Tj
/F1 1 Tf
.23993006 0 TD
-.0004 Tc
(of)Tj
/F2 1 Tf
.8696 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
-.0001 Tc
(anger,)Tj
/F2 1 Tf
2.7613 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2992 0 TD
(angry)Tj
/F2 1 Tf
2.5213 0 TD
( )Tj
/F1 1 Tf
.2978 0 TD
.0001 Tc
(rumination,)Tj
/F2 1 Tf
5.2233 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
(and)Tj
/F2 1 Tf
1.6404 0 TD
( )Tj
/F1 1 Tf
.2964 0 TD
.0001 Tc
(aggressive)Tj
/F2 1 Tf
4.5584 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
-.0001 Tc
(personality.)Tj
/F2 1 Tf
5.2063 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2992 0 TD
.0008 Tc
(J.)Tj
/F2 1 Tf
.7651 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
.0001 Tc
(Cogn.)Tj
/F2 1 Tf
2.5425 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
(Neurosci.)Tj
/F2 1 Tf
4.1617 0 TD
( )Tj
/F1 1 Tf
-37.5463 -1.2506 TD
.0003 Tc
(21,)Tj
/F2 1 Tf
1.4061 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
.0002 Tc
(734…744)Tj
/F2 1 Tf
3.8794 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0036 0 TD
(.)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
-7.7408 -1.2506 TD
.0001 Tc
(Donnerstein,)Tj
/F2 1 Tf
5.6341 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2329 0 TD
(E.)Tj
/F2 1 Tf
.8625 0 TD
( )Tj
/F1 1 Tf
.0035 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2329 0 TD
.0002 Tc
(Hat�eld,)Tj
/F2 1 Tf
3.8525 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2329 0 TD
(E.)Tj
/F2 1 Tf
.8625 0 TD
( )Tj
/F1 1 Tf
.0037 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2329 0 TD
.0003 Tc
(1982.)Tj
/F2 1 Tf
2.5326 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2329 0 TD
-.0001 Tc
(Aggression)Tj
/F2 1 Tf
4.8153 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2329 0 TD
(and)Tj
/F2 1 Tf
1.6404 0 TD
( )Tj
/F1 1 Tf
.2329 0 TD
.0002 Tc
(Inequity.)Tj
/F2 1 Tf
3.9584 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2315 0 TD
.0005 Tc
(In:)Tj
/F2 1 Tf
1.1774 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2329 0 TD
-.0001 Tc
(Greenberg,)Tj
/F2 1 Tf
4.8732 0 TD
0 Tc
( )Tj
/F1 1 Tf
6.3761 0 0 6.3761 248.993 490.923 Tm
.0003 Tc
(J.,)Tj
/F2 1 Tf
1.0447 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2329 0 TD
.0001 Tc
(Cohen,)Tj
/F2 1 Tf
3.0817 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2329 0 TD
.0001 Tc
(R.L.)Tj
/F2 1 Tf
1.7392 0 TD
0 Tc
( )Tj
/F1 1 Tf
-37.5621 -1.2492 TD
-.0001 Tc
((Eds.),)Tj
/F2 1 Tf
2.8559 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2992 0 TD
.0003 Tc
(Equity)Tj
/F2 1 Tf
2.8742 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2964 0 TD
(and)Tj
/F2 1 Tf
1.6404 0 TD
( )Tj
/F1 1 Tf
.2964 0 TD
.0003 Tc
(Justice)Tj
/F2 1 Tf
3.0521 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2964 0 TD
.0003 Tc
(in)Tj
/F2 1 Tf
.871 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2964 0 TD
-.0002 Tc
(Social)Tj
/F2 1 Tf
2.6385 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
(Behavior.)Tj
/F2 1 Tf
4.2252 0 TD
( )Tj
/F1 1 Tf
.2978 0 TD
-.0001 Tc
(Academic)Tj
/F2 1 Tf
4.3212 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2992 0 TD
-.0001 Tc
(Press,)Tj
/F2 1 Tf
2.5354 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
(pp.)Tj
/F2 1 Tf
1.3976 0 TD
( )Tj
/F1 1 Tf
.2978 0 TD
.0002 Tc
(309…336)Tj
/F2 1 Tf
3.8793 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0008 0 TD
(.)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
-35.4208 -1.2506 TD
(Eisenbarth,)Tj
/F2 1 Tf
4.9904 0 TD
( )Tj
/F1 1 Tf
.2668 0 TD
.0008 Tc
(H.)Tj
/F2 1 Tf
1.0235 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0035 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2653 0 TD
.0001 Tc
(Chang,)Tj
/F2 1 Tf
3.0817 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2667 0 TD
.0003 Tc
(L.J.)Tj
/F2 1 Tf
1.5755 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0037 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2667 0 TD
-.0001 Tc
(Wager,)Tj
/F2 1 Tf
3.1255 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2667 0 TD
-.0001 Tc
(T.D.)Tj
/F2 1 Tf
1.8536 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0036 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2667 0 TD
.0003 Tc
(2016.)Tj
/F2 1 Tf
2.5326 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2653 0 TD
.0001 Tc
(Multivariate)Tj
/F2 1 Tf
5.4562 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2668 0 TD
-.0002 Tc
(brain)Tj
/F2 1 Tf
2.3251 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2653 0 TD
.0001 Tc
(prediction)Tj
/F2 1 Tf
4.5287 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2653 0 TD
-.0004 Tc
(of)Tj
/F2 1 Tf
.8696 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2667 0 TD
-.0002 Tc
(heart)Tj
/F2 1 Tf
2.3039 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2667 0 TD
(rate)Tj
/F2 1 Tf
1.7293 0 TD
( )Tj
/F1 1 Tf
-37.5658 -1.2492 TD
(and)Tj
/F2 1 Tf
1.6404 0 TD
( )Tj
/F1 1 Tf
.2978 0 TD
(skin)Tj
/F2 1 Tf
1.8027 0 TD
( )Tj
/F1 1 Tf
.2964 0 TD
.0001 Tc
(conductance)Tj
/F2 1 Tf
5.548 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2964 0 TD
(responses)Tj
/F2 1 Tf
4.2351 0 TD
( )Tj
/F1 1 Tf
.2978 0 TD
.0004 Tc
(to)Tj
/F2 1 Tf
.8837 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
-.0002 Tc
(social)Tj
/F2 1 Tf
2.5156 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
(threat.)Tj
/F2 1 Tf
2.9236 0 TD
( )Tj
/F1 1 Tf
.2978 0 TD
.0008 Tc
(J.)Tj
/F2 1 Tf
.7651 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2964 0 TD
(Neurosci.)Tj
/F2 1 Tf
4.1617 0 TD
( )Tj
/F1 1 Tf
.2978 0 TD
.0003 Tc
(36,)Tj
/F2 1 Tf
1.4061 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
.0002 Tc
(11987…11998)Tj
/F2 1 Tf
6.1324 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0005 0 TD
(.)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
-37.1429 -1.2506 TD
(Exline,)Tj
/F2 1 Tf
3.0295 0 TD
( )Tj
/F1 1 Tf
.2795 0 TD
.0005 Tc
(J.J.)Tj
/F2 1 Tf
1.5303 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0037 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.278 0 TD
.0002 Tc
(Worthington,)Tj
/F2 1 Tf
5.908 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2766 0 TD
-.0001 Tc
(E.L.)Tj
/F2 1 Tf
1.6729 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0033 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2809 0 TD
(Hill,)Tj
/F2 1 Tf
1.9199 0 TD
( )Tj
/F1 1 Tf
.278 0 TD
-.0003 Tc
(P.)Tj
/F2 1 Tf
6.3761 0 0 6.3761 145.526 459.045 Tm
0 Tc
( )Tj
/F1 1 Tf
.0039 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2794 0 TD
(McCullough,)Tj
/F2 1 Tf
5.6228 0 TD
( )Tj
/F1 1 Tf
.2809 0 TD
.0001 Tc
(M.E.)Tj
/F2 1 Tf
2.0187 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0033 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.278 0 TD
.0003 Tc
(2003.)Tj
/F2 1 Tf
2.5326 0 TD
0 Tc
( )Tj
/F1 1 Tf
.278 0 TD
(Forgiveness)Tj
/F2 1 Tf
5.1767 0 TD
( )Tj
/F1 1 Tf
.2795 0 TD
(and)Tj
/F2 1 Tf
1.6404 0 TD
( )Tj
/F1 1 Tf
.278 0 TD
.0001 Tc
(Justice:)Tj
/F2 1 Tf
3.3316 0 TD
0 Tc
( )Tj
/F1 1 Tf
-37.5664 -1.2492 TD
(a)Tj
/F2 1 Tf
.5082 0 TD
( )Tj
/F1 1 Tf
.3006 0 TD
-.0001 Tc
(Research)Tj
/F2 1 Tf
3.9669 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2992 0 TD
.0003 Tc
(Agenda)Tj
/F2 1 Tf
3.3288 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2992 0 TD
-.0003 Tc
(for)Tj
/F2 1 Tf
1.2606 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2992 0 TD
-.0002 Tc
(Social)Tj
/F2 1 Tf
2.6385 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3006 0 TD
(and)Tj
/F2 1 Tf
1.6404 0 TD
( )Tj
/F1 1 Tf
.2978 0 TD
-.0001 Tc
(Personality)Tj
/F2 1 Tf
4.9466 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3006 0 TD
-.0002 Tc
(Psychology.)Tj
/F2 1 Tf
5.2642D
0 Tc
( )Tj
/F1 1 Tf
.23993006 0 TD
-.0002 Tc
(Pers.)Tj
/F2 1 Tf
2.1373 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2992 0 TD
-.0001 Tc
(Soc.)Tj
/F2 1 Tf
1.8098 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3006 0 TD
-.0002 Tc
(Psychol.)Tj
/F2 1 Tf
3.6662 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3006 0 TD
.0003 Tc
(Rev.)Tj
/F2 1 Tf
1.9482 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
.0003 Tc
(7,)Tj
/F2 1 Tf
.8428 0 TD
0 Tc
( )Tj
/F1 1 Tf
-37.5546 -1.2506 TD
.0002 Tc
(337…348)Tj
/F2 1 Tf
3.8794 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0038 0 TD
(.)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
-6.0371 -1.2506 TD
-.0001 Tc
(Fehr,)Tj
/F2 1 Tf
2.2757 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3557 0 TD
(E.)Tj
/F2 1 Tf
.8625 0 TD
( )Tj
/F1 1 Tf
.0039 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.3543 0 TD
.0002 Tc
(Schmidt,)Tj
/F2 1 Tf
3.8991 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3543 0 TD
.0003 Tc
(K.M.)Tj
/F2 1 Tf
2.0738 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0035 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.3557 0 TD
.0003 Tc
(1999.)Tj
/F2 1 Tf
2.5326 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3529 0 TD
(A)Tj
/F2 1 Tf
.6734 0 TD
( )Tj
/F1 1 Tf
.3557 0 TD
(theory)Tj
/F2 1 Tf
2.8686 0 TD
( )Tj
/F1 1 Tf
.3543 0 TD
-.0004 Tc
(of)Tj
/F2 1 Tf
.8696 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3557 0 TD
(fairness,)Tj
/F2 1 Tf
3.6619 0 TD
( )Tj
/F1 1 Tf
.3543 0 TD
.0001 Tc
(competition,)Tj
/F2 1 Tf
5.5861 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3557 0 TD
(and)Tj
/F2 1 Tf
1.6404 0 TD
( )Tj
/F1 1 Tf
.3529 0 TD
(cooperation.)Tj
/F2 1 Tf
5.5353 0 TD
( )Tj
/F1 1 Tf
.3571 0 TD
-.0005 Tc
(Q.)Tj
/F2 1 Tf
1.0178 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3557 0 TD
.0008 Tc
(J.)Tj
/F2 1 Tf
.7651 0 TD
0 Tc
( )Tj
/F1 1 Tf
-37.5678 -1.2492 TD
.0002 Tc
(Econ.)Tj
/F2 1 Tf
2.4394 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
.0003 Tc
(114,)Tj
/F2 1 Tf
1.9693 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
.0002 Tc
(817…868)Tj
/F2 1 Tf
3.8794 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0033 0 TD
(.)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
-11.041 -1.2506 TD
(Friedman,)Tj
/F2 1 Tf
4.4949 0 TD
( )Tj
/F1 1 Tf
.2343 0 TD
.0008 Tc
(J.)Tj
/F2 1 Tf
.7651 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0036 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2343 0 TD
.0001 Tc
(Hastie,)Tj
/F2 1 Tf
3.0634 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2343 0 TD
-.0006 Tc
(T.)Tj
/F2 1 Tf
.8781 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0038 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2343 0 TD
(Tibshirani,)Tj
/F2 1 Tf
4.7828 0 TD
( )Tj
/F1 1 Tf
6.3761 0 0 6.3761 138.1566 419.1931 Tm
.0005 Tc
(R.)Tj
/F2 1 Tf
.9289 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0036 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2343 0 TD
.0003 Tc
(2001.)Tj
/F2 1 Tf
2.5326 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2343 0 TD
-.0002 Tc
(The)Tj
/F2 1 Tf
1.663 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2343 0 TD
-.0001 Tc
(elements)Tj
/F2 1 Tf
3.9217 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2357 0 TD
-.0004 Tc
(of)Tj
/F2 1 Tf
.8696 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2343 0 TD
.0001 Tc
(statistical)Tj
/F2 1 Tf
4.2026 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2329 0 TD
.0001 Tc
(learning.)Tj
/F2 1 Tf
3.9288 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2343 0 TD
(Springer)Tj
/F2 1 Tf
3.7481 0 TD
( )Tj
/F1 1 Tf
-37.5659 -1.2492 TD
-.0002 Tc
(series)Tj
/F2 1 Tf
2.4705 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
.0003 Tc
(in)Tj
/F2 1 Tf
.871 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2964 0 TD
.0002 Tc
(statistics,)Tj
/F2 1 Tf
4.0756 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2964 0 TD
-.0001 Tc
(New)Tj
/F2 1 Tf
1.9947 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
-.0003 Tc
(York)Tj
/F2 1 Tf
2.0935 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0029 0 TD
(.)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
-14.8507 -1.2506 TD
.0002 Tc
(Friston,)Tj
/F2 1 Tf
3.3641 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2766 0 TD
.0003 Tc
(K.J.)Tj
/F2 1 Tf
1.6827 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0036 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.278 0 TD
-.0003 Tc
(Glaser,)Tj
/F2 1 Tf
3.0577 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2795 0 TD
(D.E.)Tj
/F2 1 Tf
1.838 0 TD
( )Tj
/F1 1 Tf
.0037 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2766 0 TD
.0002 Tc
(Henson,)Tj
/F2 1 Tf
3.59 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2766 0 TD
.0002 Tc
(R.N.)Tj
/F2 1 Tf
1.9298 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0036 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.278 0 TD
-.0003 Tc
(Kiebel,)Tj
/F2 1 Tf
3.0521 0 TD
0 Tc
( )Tj
/F1 1 Tf
.278 0 TD
-.0001 Tc
(S.)Tj
/F2 1 Tf
.8004 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0038 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.278 0 TD
(Phillips,)Tj
/F2 1 Tf
3.59 0 TD
( )Tj
/F1 1 Tf
.278 0 TD
-.0002 Tc
(C.)Tj
/F2 1 Tf
.9063 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0037 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.278 0 TD
(Ashburner,)Tj
/F2 1 Tf
4.8887 0 TD
( )Tj
/F1 1 Tf
.278 0 TD
.0008 Tc
(J.)Tj
/F2 1 Tf
.7651 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0036 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2766 0 TD
.0003 Tc
(2002.)Tj
/F2 1 Tf
2.5326 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2766 0 TD
-.0003 Tc
(Clas-)Tj
/F2 1 Tf
2.15 0 TD
0 Tc
( )Tj
/F1 1 Tf
-37.581 -1.2492 TD
-.0001 Tc
(sical)Tj
/F2 1 Tf
1.9721 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2286 0 TD
(and)Tj
/F2 1 Tf
1.6404 0 TD
( )Tj
/F1 1 Tf
.2258 0 TD
-.0001 Tc
(Bayesian)Tj
/F2 1 Tf
3.9104 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2272 0 TD
.0001 Tc
(inference)Tj
/F2 1 Tf
4.0911 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2272 0 TD
.0003 Tc
(in)Tj
/F2 1 Tf
.871 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2258 0 TD
.0001 Tc
(neuroimaging:)Tj
/F2 1 Tf
6.4232 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2272 0 TD
(applications.)Tj
/F2 1 Tf
5.6327 0 TD
( )Tj
/F1 1 Tf
.2286 0 TD
-.0001 Tc
(Neuroimage)Tj
/F2 1 Tf
5.3913 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2286 0 TD
.0003 Tc
(16,)Tj
/F2 1 Tf
1.4061 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2272 0 TD
.0002 Tc
(484…512)Tj
/F2 1 Tf
3.8794 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0001 0 TD
(.)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
-39.4183 -1.2506 TD
-.0004 Tc
(Gao,)Tj
/F2 1 Tf
2.0258 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3105 0 TD
.0001 Tc
(X.)Tj
/F2 1 Tf
.9134 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0039 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.3091 0 TD
-.0003 Tc
(Yu,)Tj
/F2 1 Tf
1.4738 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3105 0 TD
.0008 Tc
(H.)Tj
/F2 1 Tf
6.3761 0 0 6.3761 80.3118 387.3151 Tm
0 Tc
( )Tj
/F1 1 Tf
.004 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.3077 0 TD
-.0004 Tc
(Saez,)Tj
/F2 1 Tf
2.2601 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3105 0 TD
.0003 Tc
(I.)Tj
/F2 1 Tf
.6099 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0039 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.3091 0 TD
(Blue,)Tj
/F2 1 Tf
2.2404 0 TD
( )Tj
/F1 1 Tf
.3091 0 TD
-.0003 Tc
(P.)Tj
/F2 1 Tf
.8583 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0039 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.3105 0 TD
.0003 Tc
(Zhu,)Tj
/F2 1 Tf
1.999 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3077 0 TD
(L.)Tj
/F2 1 Tf
.8103 0 TD
( )Tj
/F1 1 Tf
.0039 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.3091 0 TD
.0003 Tc
(Hsu,)Tj
/F2 1 Tf
1.9905 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3077 0 TD
.0007 Tc
(M.)Tj
/F2 1 Tf
1.1562 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0039 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.3091 0 TD
.0002 Tc
(Zhou,)Tj
/F2 1 Tf
2.5425 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3091 0 TD
.0001 Tc
(X.)Tj
/F2 1 Tf
.9134 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0038 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.3091 0 TD
.0003 Tc
(2018.)Tj
/F2 1 Tf
2.5326 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3077 0 TD
.0003 Tc
(Distinguishing)Tj
/F2 1 Tf
6.3752 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3049 0 TD
-.0002 Tc
(neural)Tj
/F2 1 Tf
2.822 0 TD
0 Tc
( )Tj
/F1 1 Tf
-37.5974 -1.2506 TD
-.0002 Tc
(correlates)Tj
/F2 1 Tf
4.3142D
0 Tc
( )Tj
/F1 1 Tf
.23994347 0 TD
-.0004 Tc
(of)Tj
/F2 1 Tf
.8696 0 TD
0 Tc
( )Tj
/F1 1 Tf
.4333 0 TD
.0002 Tc
(context-dependent)Tj
/F2 1 Tf
8.2104 0 TD
0 Tc
( )Tj
/F1 1 Tf
.4305 0 TD
(advantageous-)Tj
/F2 1 Tf
6.3724 0 TD
( )Tj
/F1 1 Tf
.4319 0 TD
(and)Tj
/F2 1 Tf
1.6404 0 TD
( )Tj
/F1 1 Tf
.4333 0 TD
.0002 Tc
(disadvantageous-inequity)Tj
/F2 1 Tf
11.2908 0 TD
0 Tc
( )Tj
/F1 1 Tf
.4291 0 TD
-.0001 Tc
(aver-)Tj
/F2 1 Tf
2.239 0 TD
0 Tc
( )Tj
/F1 1 Tf
-37.5295 -1.2492 TD
.0002 Tc
(sion.)Tj
/F2 1 Tf
2.0921 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
-.0002 Tc
(PNAS)Tj
/F2 1 Tf
2.4945 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
.0003 Tc
(115,)Tj
/F2 1 Tf
1.9693 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2964 0 TD
.0002 Tc
(E7680…E7689)Tj
/F2 1 Tf
6.172 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0027 0 TD
(.)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
-15.7766 -1.2506 TD
-.0001 Tc
(Gassin)Tj
/F2 1 Tf
2.87 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2653 0 TD
-.0003 Tc
(.A.,)Tj
/F2 1 Tf
1.5119 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2653 0 TD
-.0002 Tc
(Elizabeth)Tj
/F2 1 Tf
4.1123 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0032 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2667 0 TD
.0003 Tc
(1998.)Tj
/F2 1 Tf
2.5326 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2653 0 TD
.0002 Tc
(Receiving)Tj
/F2 1 Tf
4.324 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2625 0 TD
(Forgiveness)Tj
/F2 1 Tf
5.1767 0 TD
( )Tj
/F1 1 Tf
.2653 0 TD
-.0006 Tc
(as)Tj
/F2 1 Tf
.9063 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2653 0 TD
-.0001 Tc
(Moral)Tj
/F2 1 Tf
2.6159 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2668 0 TD
.0002 Tc
(Education:)Tj
/F2 1 Tf
4.725 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2639 0 TD
(a)Tj
/F2 1 Tf
.5082 0 TD
( )Tj
/F1 1 Tf
.2653 0 TD
-.0001 Tc
(theoretical)Tj
/F2 1 Tf
4.7433 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2668 0 TD
-.0003 Tc
(anal-)Tj
/F2 1 Tf
2.2008 0 TD
0 Tc
( )Tj
/F1 1 Tf
-37.554 -1.2492 TD
.0001 Tc
(ysis)Tj
/F2 1 Tf
1.6291 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
(and)Tj
/F2 1 Tf
1.6404 0 TD
( )Tj
/F1 1 Tf
.2964 0 TD
.0002 Tc
(initial)Tj
/F2 1 Tf
2.6229 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2964 0 TD
-.0001 Tc
(empirical)Tj
/F2 1 Tf
4.1673 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2992 0 TD
.0002 Tc
(investigation.)Tj
/F2 1 Tf
5.9997 0 TD
0 Tc
( )Tj
/F1 1 Tf
.295 0 TD
.0008 Tc
(J.)Tj
/F2 1 Tf
.7651 0 TD
0 Tc
( )Tj
/F1 1 Tf
6.3761 0 0 6.3761 168.5042D355.437 Tm
-.0001 Tc
(Moral)Tj
/F2 1 Tf
2.6159 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
.0002 Tc
(Educ.)Tj
/F2 1 Tf
2.462 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2964 0 TD
.0003 Tc
(27,)Tj
/F2 1 Tf
1.4061 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
.0002 Tc
(71…87)Tj
/F2 1 Tf
2.7528 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0013 0 TD
(.)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
-30.8912 -1.2506 TD
-.0001 Tc
(Green,)Tj
/F2 1 Tf
2.9123 0 TD
0 Tc
( )Tj
/F1 1 Tf
.398 0 TD
-.0003 Tc
(P.)Tj
/F2 1 Tf
.8583 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0038 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.3994 0 TD
(MacLeod,)Tj
/F2 1 Tf
4.2591 0 TD
( )Tj
/F1 1 Tf
.398 0 TD
.0003 Tc
(C.J.)Tj
/F2 1 Tf
1.6715 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0035 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.398 0 TD
.0003 Tc
(2016.)Tj
/F2 1 Tf
2.5326 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3966 0 TD
.0004 Tc
(SIMR:)Tj
/F2 1 Tf
2.6568 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3966 0 TD
-.0006 Tc
(an)Tj
/F2 1 Tf
1.0757 0 TD
0 Tc
( )Tj
/F1 1 Tf
.398 0 TD
(R)Tj
/F2 1 Tf
.6494 0 TD
( )Tj
/F1 1 Tf
.3966 0 TD
-.0003 Tc
(package)Tj
/F2 1 Tf
3.59 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3994 0 TD
-.0003 Tc
(for)Tj
/F2 1 Tf
1.2606 0 TD
0 Tc
( )Tj
/F1 1 Tf
.398 0 TD
-.0001 Tc
(power)Tj
/F2 1 Tf
2.7669 0 TD
0 Tc
( )Tj
/F1 1 Tf
.398 0 TD
-.0001 Tc
(analysis)Tj
/F2 1 Tf
3.5095 0 TD
0 Tc
( )Tj
/F1 1 Tf
.398 0 TD
-.0004 Tc
(of)Tj
/F2 1 Tf
.8696 0 TD
0 Tc
( )Tj
/F1 1 Tf
.398 0 TD
-.0002 Tc
(generalized)Tj
/F2 1 Tf
5.0878 0 TD
0 Tc
( )Tj
/F1 1 Tf
-37.5648 -1.2492 TD
-.0002 Tc
(linear)Tj
/F2 1 Tf
2.5566 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2992 0 TD
-.0001 Tc
(mixed)Tj
/F2 1 Tf
2.7175 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2964 0 TD
-.0002 Tc
(models)Tj
/F2 1 Tf
3.1424 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
-.0004 Tc
(by)Tj
/F2 1 Tf
1.0842 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2992 0 TD
(simulation.)Tj
/F2 1 Tf
4.9593 0 TD
( )Tj
/F1 1 Tf
.2978 0 TD
.0002 Tc
(Methods)Tj
/F2 1 Tf
3.7876 0 TD
0 Tc
( )Tj
/F1 1 Tf
.295 0 TD
-.0002 Tc
(Ecol.)Tj
/F2 1 Tf
2.1684 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2992 0 TD
-.0001 Tc
(Evol.)Tj
/F2 1 Tf
2.2319 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
.0003 Tc
(7,)Tj
/F2 1 Tf
.8428 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
.0002 Tc
(493…498)Tj
/F2 1 Tf
3.8794 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0011 0 TD
(.)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
-32.2054 -1.2506 TD
-.0001 Tc
(Gross,)Tj
/F2 1 Tf
2.7048 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3176 0 TD
.0005 Tc
(J.J.)Tj
/F2 1 Tf
1.5303 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0037 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.3162 0 TD
.0003 Tc
(2002.)Tj
/F2 1 Tf
2.5326 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3162 0 TD
-.0001 Tc
(Emotion)Tj
/F2 1 Tf
3.7311 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3162 0 TD
(regulation:)Tj
/F2 1 Tf
4.8139 0 TD
( )Tj
/F1 1 Tf
.3176 0 TD
(a�ective,)Tj
/F2 1 Tf
4.0586 0 TD
( )Tj
/F1 1 Tf
.3162 0 TD
.0001 Tc
(cognitive,)Tj
/F2 1 Tf
4.348 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3162 0 TD
(and)Tj
/F2 1 Tf
1.6404 0 TD
( )Tj
/F1 1 Tf
.3162 0 TD
-.0002 Tc
(social)Tj
/F2 1 Tf
2.5156 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3176 0 TD
(consequences.)Tj
/F2 1 Tf
6.2736 0 TD
( )Tj
/F1 1 Tf
.3162 0 TD
-.0003 Tc
(Psy-)Tj
/F2 1 Tf
1.8267 0 TD
0 Tc
( )Tj
/F1 1 Tf
-37.5503 -1.2492 TD
-.0001 Tc
(chophysiology)Tj
/F2 1 Tf
6.3865 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2992 0 TD
.0003 Tc
(39,)Tj
/F2 1 Tf
1.4061 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
.0002 Tc
(281…291)Tj
/F2 1 Tf
3.8793 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0028 0 TD
(.)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
-14.4258 -1.2506 TD
.0001 Tc
(Hair,)Tj
/F2 1 Tf
2.2262 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3486 0 TD
(J.F.)Tj
/F2 1 Tf
1.5853 0 TD
( )Tj
/F1 1 Tf
.0038 0 TD
(,)Tj
/F2 1 Tf
6.3761 0 0 6.3761 66.2432D315.5851 Tm
( )Tj
/F1 1 Tf
.3486 0 TD
-.0003 Tc
(Black,)Tj
/F2 1 Tf
2.6893 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3486 0 TD
(W.C.)Tj
/F2 1 Tf
2.1175 0 TD
( )Tj
/F1 1 Tf
.0037 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.3486 0 TD
.0002 Tc
(Babin,)Tj
/F2 1 Tf
2.8192 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3486 0 TD
.0005 Tc
(B.J.)Tj
/F2 1 Tf
1.6503 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0037 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.3472 0 TD
.0001 Tc
(Anderson,)Tj
/F2 1 Tf
4.4751 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3472 0 TD
.0001 Tc
(R.E.)Tj
/F2 1 Tf
1.7914 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0035 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.3486 0 TD
-.0002 Tc
(Tatham,)Tj
/F2 1 Tf
3.6591 0 TD
0 Tc
( )Tj
/F1 1 Tf
.35 0 TD
.0005 Tc
(R.)Tj
/F2 1 Tf
.9289 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0037 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.3486 0 TD
.0003 Tc
(2006.)Tj
/F2 1 Tf
2.5326 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3472 0 TD
.0001 Tc
(Multivariate)Tj
/F2 1 Tf
5.4562 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3472 0 TD
.0002 Tc
(data)Tj
/F2 1 Tf
1.9213 0 TD
0 Tc
( )Tj
/F1 1 Tf
-37.5731 -1.2506 TD
-.0001 Tc
(analysis.)Tj
/F2 1 Tf
3.789 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2992 0 TD
(Uppersaddle)Tj
/F2 1 Tf
5.5325 0 TD
( )Tj
/F1 1 Tf
.2992 0 TD
.0003 Tc
(River)Tj
/F2 1 Tf
2.3632 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0028 0 TD
(.)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
-14.4399 -1.2492 TD
.0001 Tc
(Hari,)Tj
/F2 1 Tf
2.2262 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2922 0 TD
.0005 Tc
(R.)Tj
/F2 1 Tf
.9289 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0039 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2922 0 TD
.0002 Tc
(Henriksson,)Tj
/F2 1 Tf
5.2162 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2907 0 TD
(L.)Tj
/F2 1 Tf
.8103 0 TD
( )Tj
/F1 1 Tf
.0035 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2922 0 TD
.0002 Tc
(Malinen,)Tj
/F2 1 Tf
3.8892 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2907 0 TD
-.0001 Tc
(S.)Tj
/F2 1 Tf
.8004 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0037 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2936 0 TD
-.0001 Tc
(Parkkonen,)Tj
/F2 1 Tf
4.9932 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2936 0 TD
(L.)Tj
/F2 1 Tf
.8103 0 TD
( )Tj
/F1 1 Tf
.0035 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.2922 0 TD
.0003 Tc
(2015.)Tj
/F2 1 Tf
2.5326 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2907 0 TD
(Centrality)Tj
/F2 1 Tf
4.3932 0 TD
( )Tj
/F1 1 Tf
.2922 0 TD
-.0004 Tc
(of)Tj
/F2 1 Tf
.8696 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2922 0 TD
-.0002 Tc
(social)Tj
/F2 1 Tf
2.5157 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2936 0 TD
.0001 Tc
(interaction)Tj
/F2 1 Tf
4.821 0 TD
0 Tc
( )Tj
/F1 1 Tf
-37.5709 -1.2506 TD
.0003 Tc
(in)Tj
/F2 1 Tf
.871 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2964 0 TD
-.0001 Tc
(human)Tj
/F2 1 Tf
3.069 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
-.0002 Tc
(brain)Tj
/F2 1 Tf
2.3251 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
.0002 Tc
(function.)Tj
/F2 1 Tf
3.9626 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2964 0 TD
-.0002 Tc
(Neuron)Tj
/F2 1 Tf
3.2822 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
.0003 Tc
(88,)Tj
/F2 1 Tf
1.4061 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2964 0 TD
.0002 Tc
(181…193)Tj
/F2 1 Tf
3.8794 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0021 0 TD
(.)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
-22.734 -1.2492 TD
(Heilbronner,)Tj
/F2 1 Tf
5.6186 0 TD
( )Tj
/F1 1 Tf
.4248 0 TD
.0002 Tc
(S.R.)Tj
/F2 1 Tf
1.7293 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0033 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.4248 0 TD
.0001 Tc
(Hayden,)Tj
/F2 1 Tf
3.6831 0 TD
0 Tc
( )Tj
/F1 1 Tf
.4234 0 TD
-.0002 Tc
(B.Y.)Tj
/F2 1 Tf
1.79 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0036 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
6.3761 0 0 6.3761 134.094 283.707 Tm
.0003 Tc
(2016.)Tj
/F2 1 Tf
2.5326 0 TD
0 Tc
( )Tj
/F1 1 Tf
.4234 0 TD
-.0002 Tc
(Dorsal)Tj
/F2 1 Tf
2.8333 0 TD
0 Tc
( )Tj
/F1 1 Tf
.4262 0 TD
-.0001 Tc
(Anterior)Tj
/F2 1 Tf
3.7001 0 TD
0 Tc
( )Tj
/F1 1 Tf
.4234 0 TD
.0001 Tc
(Cingulate)Tj
/F2 1 Tf
4.2266 0 TD
0 Tc
( )Tj
/F1 1 Tf
.4248 0 TD
-.0001 Tc
(Cortex:)Tj
/F2 1 Tf
3.1806 0 TD
0 Tc
( )Tj
/F1 1 Tf
.4263 0 TD
(a)Tj
/F2 1 Tf
.5082 0 TD
( )Tj
/F1 1 Tf
.4234 0 TD
(Bottom-Up)Tj
/F2 1 Tf
4.8139 0 TD
( )Tj
/F1 1 Tf
-37.5533 -1.2506 TD
.0002 Tc
(View.)Tj
/F2 1 Tf
2.5227 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
.0002 Tc
(Annu.)Tj
/F2 1 Tf
2.6568 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2964 0 TD
.0003 Tc
(Rev.)Tj
/F2 1 Tf
1.9481 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
(Neurosci.)Tj
/F2 1 Tf
4.1617 0 TD
( )Tj
/F1 1 Tf
.2978 0 TD
.0003 Tc
(39,)Tj
/F2 1 Tf
1.4061 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2964 0 TD
.0002 Tc
(149…170)Tj
/F2 1 Tf
3.8794 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0023 0 TD
(.)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
-20.2173 -1.2492 TD
-.0001 Tc
(Helm,)Tj
/F2 1 Tf
2.6596 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3416 0 TD
.0006 Tc
(B.)Tj
/F2 1 Tf
.8851 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0038 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.3416 0 TD
.0003 Tc
(2017.)Tj
/F2 1 Tf
2.5326 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3401 0 TD
(Communities)Tj
/F2 1 Tf
5.8416 0 TD
( )Tj
/F1 1 Tf
.3416 0 TD
-.0004 Tc
(of)Tj
/F2 1 Tf
.8696 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3416 0 TD
.0001 Tc
(Respect:)Tj
/F2 1 Tf
3.6718 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3416 0 TD
.0002 Tc
(Grounding)Tj
/F2 1 Tf
4.7264 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3387 0 TD
(Responsibility,)Tj
/F2 1 Tf
6.5164 0 TD
( )Tj
/F1 1 Tf
.3416 0 TD
(Authority,)Tj
/F2 1 Tf
4.5443 0 TD
( )Tj
/F1 1 Tf
.3416 0 TD
(and)Tj
/F2 1 Tf
1.6404 0 TD
( )Tj
/F1 1 Tf
.3401 0 TD
.0003 Tc
(Dig-)Tj
/F2 1 Tf
1.8451 0 TD
0 Tc
( )Tj
/F1 1 Tf
-37.5517 -1.2506 TD
.0002 Tc
(nity.)Tj
/F2 1 Tf
2.0201 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
-.0001 Tc
(Oxford)Tj
/F2 1 Tf
3.0662 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2964 0 TD
.0002 Tc
(University)Tj
/F2 1 Tf
4.564 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2964 0 TD
-.0002 Tc
(Press)Tj
/F2 1 Tf
2.2559 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0028 0 TD
(.)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
-14.9537 -1.2506 TD
.0002 Tc
(Hendriks,)Tj
/F2 1 Tf
4.2718 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3246 0 TD
(M.H.A.)Tj
/F2 1 Tf
3.1326 0 TD
( )Tj
/F1 1 Tf
.0033 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.3246 0 TD
(Daniels,)Tj
/F2 1 Tf
3.5391 0 TD
( )Tj
/F1 1 Tf
.326 0 TD
.0002 Tc
(N.)Tj
/F2 1 Tf
1.0009 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0037 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.326 0 TD
-.0001 Tc
(Pegado,)Tj
/F2 1 Tf
3.4897 0 TD
0 Tc
( )Tj
/F1 1 Tf
.326 0 TD
-.0003 Tc
(F.)Tj
/F2 1 Tf
.8202 0 TD
0 Tc
( )Tj
/F1 1 Tf
.0037 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.326 0 TD
.0003 Tc
(Op)Tj
/F2 1 Tf
1.2903 0 TD
0 Tc
( )Tj
/F1 1 Tf
.326 0 TD
.0007 Tc
(de)Tj
/F2 1 Tf
1.0545 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3246 0 TD
-.0002 Tc
(Beeck,)Tj
/F2 1 Tf
2.8643 0 TD
0 Tc
( )Tj
/F1 1 Tf
.326 0 TD
(H.P.)Tj
/F2 1 Tf
1.8818 0 TD
( )Tj
/F1 1 Tf
.0034 0 TD
(,)Tj
/F2 1 Tf
.2795 0 TD
( )Tj
/F1 1 Tf
.326 0 TD
.0003 Tc
(2017.)Tj
/F2 1 Tf
2.5326 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3246 0 TD
-.0002 Tc
(The)Tj
/F2 1 Tf
1.663 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3246 0 TD
-.0001 Tc
(e�ect)Tj
/F2 1 Tf
2.438 0 TD
0 Tc
( )Tj
/F1 1 Tf
.326 0 TD
-.0004 Tc
(of)Tj
/F2 1 Tf
.8696 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3246 0 TD
-.0001 Tc
(spatial)Tj
/F2 1 Tf
2.9138 0 TD
0 Tc
( )Tj
/F1 1 Tf
-37.576 -1.2492 TD
.0001 Tc
(smoothing)Tj
/F2 1 Tf
6.3761 0 0 6.3761 79.4857 243.855 Tm
0 Tc
( )Tj
/F1 1 Tf
.2992 0 TD
-.0004 Tc
(on)Tj
/F2 1 Tf
1.111 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
-.0001 Tc
(representational)Tj
/F2 1 Tf
7.1841 0 TD
0 Tc
( )Tj
/F1 1 Tf
.3006 0 TD
(similarity)Tj
/F2 1 Tf
4.2238 0 TD
( )Tj
/F1 1 Tf
.3006 0 TD
.0003 Tc
(in)Tj
/F2 1 Tf
.871 0 TD
0 Tc
( )Tj
/F1 1 Tf
.2978 0 TD
(a)Tj
/F2 1 Tf
.5082 0 TD
( )Tj
/F1 1 Tf
.2992 0 TD
-.0001 Tc
(simple)Tj
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