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The Influence of Reponsibility on theRegret Intensity: An ERP Study

ZHANG Hui2l', ZHOU LiM ng, LUO Y ue2Jia"’
('StaeK ey Laboratory of CognitiveN airoscience and Learning, Bejing Nomal University, Bejing 100875, China)
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Abstract

Regret is defined as an emotion hat occurswhen the outcan e is worse than it could have been had onem ade a
different chocre Itsneuralmechanisn hasbecome a hotarea in social cognitive neuroscience The orbitofiontal cortex
(OFC) has been shown to phy a key rok in the experience of regret Researchers propose that regret feeling and
activities of OFC could be influenced by the degree of reponsbility n choice process Prior behavioral research
ndicated that responsibility influenced the regret felng about ncorrect decisions But to date he e htionship between
responsibility m agn itude and regret ntensity has not been explored Wheher an individualwould experience gradually
augnented regret as a result of the ncran ent of esponsbility is he core question n our study. The responsibility kvel
is them an ndependent facor in the current experment Accordng to the theory of responsbility diffusion the levels
of responsbility could be manipuhted by the nunber of people responsible for an incorrect choice on a trialby2trial
basis Themore ndivduals shallm ake a decision, thew eaker sense of responsibility they would feel We also intend
to expbre this effect by nvestigatng tenporal process brain actwvities aswell as self2reported ratngs Thus the
special canponents of ERPs nchding £RN and P30Q werem easured in a ganb kb tak fulfilled by three participants
together W e hypothesized that the anplitudes of fERN woul be significantly d ifferent between the condition of takng
responsibility alone and he other conditions

An ERP expermentw ih 15 undergraduates (8§ males 7 females) was conducted © test the hypothesis The result
of each tralw as displayed by an equihteral triangle Therew ere tiree kvels of responsbility 1( the partc pantmade
the wong choice by his/herown); 1/2 ( the participant and one of the collaboratorsm ade the wrong choice); 1/3 (all
three partc pantsm ade the wrong chote). Particpants'event2related potentnldata durng the presence of the triangk
aswell as e self2reported ratngswere analyzed off2line The fERN was calculated as the voltage difference between
the m ost negative peak betw een 250- 350m s and the preceding positive peak after e appearance of feedback while
the anplitude of P300 w as calcubhted as themean an plitude between 350- 550m s The bran electrcal source analysis
techn que (BESA ) was also conducted © estimate he dipo b sources of ERN and P300

Participants 'sense of responsibility wasmuch h gher n the wrong choice abne condition than the other conditions
and the evalbation of counterfactual thinkng became higher as te magnitude of responsibility went larger The
anplitnide of ERN was distnctively hrger in he wrong chotce alone condition han the other conditons mndicating hat
b nary evaluation was also nfluenced by topXdown modulations On te other hand the P300 amplitude w as nversely
related to the nunber of people responsibk for an ncorrect choce This is consistentw ith the notion that the ir personal
accountability ©or e consequences of a chore influences the albcation of attentional and cognitve resources to the
task Sourcing analysis showed that fERN m ght be generated fran bran regions near the anteror cinguhte cortex
(ACC) and right subZyra] while the P300 was rehted to the precuneus and med nl frontal gyrus

The result confim s our hypothesis that ncran ent of responsb ility kads © stronger regret feelings Italso mplies
that ero2re hted processng could bemodulated by reponsbility m agninde which n twum regulates feelngs of post2
decision regret

Key words regret responsbility outcane evaluaton, te ERPs



