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P1-G-26 - Examining the associations between socioeconomic status and temporal discounting across monetary, social, and 
health rewards
Christian Benitez1, Michelle Mahecha Perez,1, Joe Kable1

1University of Pennsylvania
Objective: SeYerDO stuGLes KDYe sKoZn SeoSOe froP OoZer SES bDcNJrounGs GLscount tKe future to D JreDter e[tent, DnG PuOtLSOe 
tKeoretLcDO PoGeOs KDYe been SroSoseG to Dccount for tKLs SKenoPenon� One Dccount focuses on tKe LncreDseG ȴnDncLDO constrDLnts 
tKDt OoZer SES LnGLYLGuDOs fDce, LncOuGLnJ OLPLteG sDYLnJs DnG Dccess to borroZLnJ oStLons� &onseTuentO\, tKLs OeDGs to D SrLorLtL]DtLon of 
sKort-terP JoDOs to Peet GDLO\ ȴnDncLDO neeGs� $notKer SersSectLYe ePSKDsL]es OoZer SES LnGLYLGuDOsȇ e[Sosure to eDrO\ OLfe stressors, 
OeDGLnJ tKeP to Srefer oStLons tKDt PLnLPL]e tKe cost of uncertDLn DnG unstDbOe future enYLronPents� 'LscrLPLnDtLnJ betZeen tKese 
PoGeOs Ls cKDOOenJLnJ becDuse SrLor reseDrcK KDs soOeO\ focuseG on PonetDr\ reZDrGs, ZKLOe tKe Dccounts GLer SrLPDrLO\ Ln tKe e[tent 
to ZKLcK tKe\ ZouOG SreGLct KLJKer GLscountLnJ Dcross D broDG GoPDLn of SotentLDO reZDrGs� 7o DGGress tKLs JDS Ln tKe OLterDture, tKLs 
Sre-reJLstereG stuG\ e[DPLnes tKe reODtLonsKLS betZeen SES DnG LntertePSorDO GLscountLnJ Dcross PonetDr\, socLDO, DnG KeDOtK reZDrGs� 
Methods: 100� onOLne SDrtLcLSDnts coPSOeteG tKree LntertePSorDO cKoLce tDsNs foOOoZeG b\ D serLes of seOf-reSort current DnG cKLOGKooG 
socioeconomic measures. 
Results: $n $N&O9$ ZLtK contLnuous SES Ds D coYDrLDte on GecLsLon Sreferences reYeDOeG D PDLn eect of tKe reZDrG GoPDLn �) �2,1���� 
  ����1, S � �001� DnG current SES �) �1,1����   2��50, S � �001�� 5eSOLcDtLnJ SreYLous ȴnGLnJs, Ze ȴnG tKDt OoZer current SES �r   -0�1�2, 
S � 0�001� ZDs SreGLctLYe of Sreferences for LPPeGLDte PonetDr\ reZDrGs� :e DOso ȴnG D sLPLODr reODtLonsKLS for current SES DnG KeDOtK 
reZDrGs, �r   -0�1�2, S � 0�001�� +oZeYer, Ze GLG not obserYe D reODtLonsKLS betZeen SES DnG tePSorDO GLscountLnJ of socLDO reZDrGs� 
OYerDOO, tKLs suJJests tKDt tKe reODtLonsKLSs betZeen SES DnG tLPe Sreference Ls stronJer for Pone\ �]   -3��1 S ��001� 	 KeDOtK �]   -3�0� 
S ��005� tKDn for socLDO reZDrGs� 
Conclusion: Our resuOts GePonstrDte tKDt LnGLYLGuDOs froP OoZer socLoeconoPLc bDcNJrounGs e[KLbLt D Sreference for LPPeGLDc\ for 
KeDOtK DnG PonetDr\ reZDrGs tKDt Ls not obserYeG for socLDO reZDrGs� ΖPSortDntO\, tKLs suJJests tKDt OoZer SES Ls not DssocLDteG ZLtK 
D unLYersDO Sreference for LPPeGLDc\, but rDtKer reZDrG-sSecLȴc� One SossLbOe e[SODnDtLon Ls tKDt SES SODces sSecLȴc constrDLnts on 
PonetDr\ DnG KeDOtK cKoLces, ZKLcK sKDSe GLscountLnJ beKDYLor� )uture reseDrcK cDn e[SDnG uSon tKese ȴnGLnJs b\ e[DPLnLnJ KeDOtK 
GLscountLnJ Ln socLetLes outsLGe of tKe 8S ZKere KeDOtK cDre Ls unLYersDOO\ SroYLGeG� 7KLs cDn SroYLGe furtKer LnsLJKt Lnto tKe cuOturDO DnG 
s\stePLc fDctors tKDt sKDSe tePSorDO GLscountLnJ�

P1-G-27 - Quantifying a task-invariant Bayesian prior for active avoidance: A pilot study
Tobias Granwald1, Peter Dayan2, Máté Lengyel3, Marc Guitart Masip1

1Karolinska Institutet, 2Max Planck Institute for Biological Cybernetics &University of Tübingen, 3University of Cambridge & Central European 
University
Ζn D %D\esLDn frDPeZorN, GecLsLon-PDNLnJ LnYoOYes coPbLnLnJ LnforPDtLon DYDLODbOe Dt tKe tLPe of tKe GecLsLon ZLtK SrLor e[SerLences 
or e[SectDtLons� 7Ke SrLor Ls esSecLDOO\ LPSortDnt sLnce DYDLODbOe LnforPDtLon cDn often be DPbLJuous or LncoPSOete� $s sucK, SrLors Dre 
tKouJKt to KDYe D SrofounG LPSDct on beKDYLour� )or e[DPSOe, tKe JenerDOLseG SDssLYe beKDYLour Ln SDtLents suerLnJ froP OeDrneG 
KeOSOessness DnG GeSressLon KDs been conceStuDOLseG Ds resuOtLnJ froP D SessLPLstLc SrLor LPSO\LnJ tKe e[SectDtLon of fDLOure ZKen 
performing an action.
:Ken PeDsurLnJ tKese SrLors Ln tKe ODb, Lt Ls LPSortDnt tKDt tKe\ JenerDOLse Dcross GLerent sLtuDtLons� OtKerZLse, tKe SrLors cDStureG 
PD\ onO\ reȵect tDsN-sSecLȴc DssuPStLons tKDt Go not DSSO\ Pore ZLGeO\� 7DsN-LnYDrLDnt SerceStuDO SrLors KDYe been PeDsureG usLnJ 
coJnLtLYe tDsNs, KoZeYer, tDsN-LnYDrLDnt SrLors for DectLYe GecLsLon-PDNLnJ KDYe not been TuDntLȴeG�
7o TuDntLf\ D JenerDOL]DbOe SrLor tKDt DctLons ZLOO be successfuO, Ze DGPLnLstereG tZo GLerentO\ frDPeG GecLsLon-PDNLnJ tDsNs� Ζn tKe 
tDsNs, 5� SDrtLcLSDnts PDGe reSeDteG GecLsLons Ds to ZKetKer to tDNe Dn DctLYe DctLon or not� 7Ke SDssLYe cKoLce ZDs DssocLDteG ZLtK D 
sure Ooss or PLssLnJ out on D SotentLDO reZDrG ZKLOe tKe DctLYe DctLon ZDs DssocLDteG ZLtK D cost DnG D SrobDbLOLt\ to DYoLG tKe neJDtLYe 
outcoPe� 7Kereb\, tKe YDOue of tKe SDssLYe cKoLce Ls fuOO\ trDnsSDrent� :e tKen useG coPSutDtLonDO PoGeOLnJ to cKDrDcterL]e eDcK  
SDrtLcLSDntȇs SrLor e[SectDtLon tKDt Dn DctLYe cKoLce ZLOO resuOt Ln DYoLGLnJ D neJDtLYe outcoPe� 3DrDPeter DnG PoGeO recoYer\ for DOO 
PoGeOs Zere sDtLsfDctor\�
:e founG tKDt D %D\esLDn SrLor PoGeO ȴt better tKDn � DOternDtLYe PoGeOs �%D\esLDn PoGeO ZLtK D betD GLstrLbutLon SrLor Ys tKe best-ȴt 
PoGeO ZLtKout %D\esLDn uSGDtLnJ� 7DsN 1, PoGeO freTuenc\ �0)� ����, e[ceeGDnce SrobDbLOLt\ �E3� ���5� 7DsN 2, 0) ��5�, E3 ���0��  
)urtKerPore, tKe PeDns DnG YDrLDnces of tKe SrLors correODteG Dcross tDsNs �0� r ��0�, S �003, YDr� r �2�1, S �0���� :Ken e[SOLcLtO\  
PoGeOOeG, sOLJKtO\ Pore SDrtLcLSDnts Zere ȴtteG b\ D PoGeO ZLtK D coPPon SrLor Dcross tKe tDsNs tKDn D PoGeO ZLtK one SrLor for eDcK 
tDsN �0) �535, E3 ���2�� )urtKerPore, tKe PeDn of tKLs coPPon SrLor ZDs PoGerDteO\ reOLDbOe one ZeeN ODter �N �3, Ζ&&�2,1� �5����  
7Ke coPPon SrLor DOso correODteG ZLtK SosLtLYe PooG �0� r �2��, S �0�5, YDr� r -�310, S �022��
Ζn concOusLon, our GDtD sKoZ tKDt Lt Ls SossLbOe to use GecLsLon-PDNLnJ tDsNs to TuDntLf\ SrLor beOLefs tKDt Dn DctLYe cKoLce ZLOO resuOt Ln 
DYoLGLnJ D neJDtLYe outcoPe� 7KLs PetKoG ZLOO be useG to TuDntLf\ tKese SrLors Ln cOLnLcDO SoSuODtLons� 7KLs PD\ SroYLGe LnsLJKts Lnto 
learned helplessness and depression.

P1-H-28 - Context-dependent P2 plasticity dynamics in the monetary incentive delay task
Anastasia Grigoreva1, Alla Kondratenko1, Aleksei Gorin1

1HSE University
5ecent DGYDnces Ln neuroeconoPLcs DnG GecLsLon-PDNLnJ reseDrcK KDYe ePSKDsL]eG tKe neurDO PecKDnLsPs unGerO\LnJ feeGbDcN 
SrocessLnJ Ln reLnforcePent OeDrnLnJ� 8nGerstDnGLnJ KoZ KuPDns Srocess feeGbDcN, SreGLctLons, DnG SreGLctLon errors, Ds ZeOO Ds tKeLr 
reODtLonsKLS to reLnforcePent PDJnLtuGe, Ls crucLDO botK for eOucLGDtLnJ tKe PecKDnLsPs GrLYLnJ KuPDn econoPLc beKDYLor DnG for 
LnforPLnJ tKe GeYeOoSPent of neZ PoGeOs of neuroSODstLcLt\ DnG OeDrnLnJ-reODteG brDLn reorJDnL]DtLon� Ζn reLnforcePent OeDrnLnJ,  
tKe YDOue DssocLDteG ZLtK SreGLcteG outcoPes Ls DOso of Ne\ LPSortDnce� Ζt Ls SostuODteG tKDt reZDrG or Ooss SreGLctLon errors JenerDte  
DGDStLYe sLJnDOs tKDt GrLYe beKDYLorDO cKDnJes�
7Ke DLP of our stuG\ ZDs to LnYestLJDte OeDrnLnJ-DssocLDteG SODstLc cKDnJes b\ e[DPLnLnJ DOterDtLons Ln eYoNeG SotentLDOs Ln resSonse  
to DuGLtor\ cues GurLnJ one of tKe Post useG ePSLrLcDO trLDOs Ln neuroeconoPLcs Ȃ PonetDr\ LncentLYe GeOD\ �0Ζ'� tDsN� 7o Go so,  
Ze recorGeG EE* GurLnJ tKe Ooss YersLon 0Ζ' tDsN SerforPDnce DnG DssesseG KoZ resSonses to DuGLtor\ sLJnDOs reȵecteG SotentLDO 
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PonetDr\ Ooss eYoOYeG� :e focuseG on tKe 3200 eYoNeG DctLYLt\ coPSonent, ZKLcK KDs been OLnNeG to LPSroYePents Ln sounG  
SerceStLon DnG SerforPDnce Ln nuPerous DuGLtor\ tDsNs�
:e DnDO\]eG GDtD froP 32 SDrtLcLSDnts ZKo coPSOeteG tKe e[SerLPent oYer tZo GD\s� :e coPSDreG eYent-reODteG SotentLDOs �E53s� 
betZeen tKe ȴrst DnG seconG GD\ of tKe tDsN DnG Dcross GLerent conte[ts, DntLcLSDtLnJ sLJnLȴcDnt GLerences Ln 3200 DPSOLtuGe�  
$ YDrLDnce DnDO\sLs of tKe 32 coPSonent DPSOLtuGe reYeDOeG tKe sLJnLȴcDnce of 'D\ fDctor �)�1, 31�   12��11, S   0�00120, ΙyS2   0�2��  
DnG 'D\&onte[t fDctors LnterDctLon �)�2, �2�   ���55�, S   0�011��, ΙyS2   0�13�� 3ost-Koc DnDO\sLs usLnJ tKe %onferronL PetKoG  
KLJKOLJKteG sLJnLȴcDnt GLerences Ln conte[ts LnYoOYLnJ KLJK Oosses DnG GLstLnct Oosses�
Our ȴnGLnJs GePonstrDte tKDt DssocLDtLnJ D SreYLousO\ neutrDO DuGLtor\ stLPuOus ZLtK D sSecLȴc PonetDr\ Ooss cDn LnGuce SODstLc 
cKDnJes, PDnLfestLnJ Ds conte[t-GeSenGent enKDncePent of DuGLtor\ eYoNeG SotentLDOs DPSOLtuGes� 7Kese resuOts contrLbute to e[LstLnJ 
PoGeOs of OeDrnLnJ DnG GecLsLon-PDNLnJ DnG DGG to our unGerstDnGLnJ of tKe neurDO PecKDnLsPs unGerO\LnJ reLnforcePent OeDrnLnJ�

P1-H-29 - Accounting for Multiscale Processing in Adaptive Real-World Decision-Making via the Hippocampus
Dhruv Mehrotra1, Laurette Dube2, Goktug Bender2

1Integrated Program in Neuroscience, McGill University, Canada, 2McGill University
)or DGDStLYe GecLsLon-PDNLnJ Ln GLYerse DnG cKDnJLnJ reDO-ZorOG conte[ts, tKe brDLn neeGs to DOOoZ SDst LnforPDtLon to Lnȵuence current 
SrocessLnJ oYer PuOtLSOe tLPescDOes, enDbOLnJ coPSOe[ DnG recLSrocDO G\nDPLcs betZeen tKe tZo unGerO\LnJ reLnforcePent OeDrnLnJ 
strDteJLes� PoGeO-free �0)� - D reȵectLon of tKe SDst - DnG PoGeO-bDseG �0%� - D GeOLberDtLon on cDusDO enYLronPent-beKDYLor structure� 
<et, ZKLOe tKe roOe of tKe KLSSocDPSus Ln PePor\ DnG sSDtLDO OeDrnLnJ Ls ZeOO-NnoZn, Lts LnterDctLons ZLtK tKe strLDtuP ZLtK reJDrGs to 
tKe ȊKere DnG noZȋ GecLsLon-PDNLnJ Ls Must stDrtLnJ to be e[SOoreG� 7KLs ZorN DLPs to better DSSrecLDte tKe roOe of tKe KLSSocDPSus Ln 
GecLsLon-PDNLnJ� 7\SLcDOO\, KuPDns rDreO\ Dct Ln D Sure 0) or 0% PDnner� :e tKerefore reYLeZ OLterDture Ln reLnforcePent OeDrnLnJ tKDt 
e[DPLnes tKe successor reSresentDtLon �L�e�, Dn e[SectDtLon of future stDtes froP D JLYen stDrtLnJ stDte� Ds D PeDns to brLGJe tKe 0) DnG 
0% strDteJLes� $OonJsLGe, Ze reYLeZ KLSSocDPSDO seTuences sucK Ds KLSSocDPSDO reSOD\, tKetD seTuences DnG tePSorDO coGLnJ Ln tKe 
KLSSocDPSus, GePonstrDtLnJ KoZ tKe KLSSocDPSus cDn LPSOePent 0% OeDrnLnJ� :e DrJue tKDt tKe LPSOePentDtLon of sucK seTuences 
Ln reLnforcePent OeDrnLnJ DJents LPSroYes tKeLr SerforPDnce, Ds GePonstrDteG b\ botK successor reSresentDtLon DnG contLnuDO  
OeDrnLnJ DJents� 7Ke LncorSorDtLon of seTuences enDbOes tKese DJents to SerforP not onO\ Pore coPSOe[ tDsNs, but DOso PuOtLscDOe  
tePSorDO SrocessLnJ Ln D bLoOoJLcDOO\ SODusLbOe PDnner� $OtoJetKer, Ze DrtLcuODte Dn LnteJrDtLYe frDPeZorN to DGYDnce current  
strLDtDO-focuseG GecLsLon PDNLnJ to better Dccount for PuOtLscDOe PecKDnLsPs unGerO\LnJ YDrLous reDO-ZorOG tLPe-reODteG conceSts  
sucK Ds tKe seOf tKDt cuPuODtes oYer D Sersonȇs OLfe course�

P1-H-30 - Reward-Driven Superstitions in Uncontrollable Environments
Haoyang Lu1, Tianyuan Teng1, Hang Zhang1

1Peking University
Objective: SuSerstLtLons Dre fDOse beOLefs Dbout cDusDOLt\, often reODteG to Dn LOOusor\ controO of OucN� $OtKouJK suSerstLtLons Dre  
ubLTuLtous DnG reOeYDnt to our eYer\GD\ OLYes, SreYLous reseDrcK KDs PDLnO\ focuseG on tKeLr KLstorLcDO DnG cuOturDO bDcNJrounG,  
LnGLYLGuDO GLerences, DnG LnȵuencLnJ fDctors� 7Ke coJnLtLYe Srocesses unGerO\LnJ tKe forPDtLon DnG SersLstence of suSerstLtLons KDYe 
been unGerstuGLeG� Ζn tKLs stuG\, Ze DLPeG to TuDntLf\ DnG LnYestLJDte tKe forPDtLon of suSerstLtLous beOLefs Ln D freeO\ e[SOorDbOe but 
uncontroOODbOe enYLronPent�
Methods: :e GesLJneG D beKDYLorDO tDsN ZLtK GLerent reZDrG contLnJencLes to trDcN tKe eYoOutLon of suSerstLtLous beOLefs oYer tLPe� 
7Ke tDsN LnYoOYeG tKree betZeen-SDrtLcLSDnt conGLtLons tKDt GLereG Ln tKe PeDn DnG YDrLDtLon of reZDrG SrobDbLOLt\� :e recruLteG �0 
SDrtLcLSDnts for eDcK conGLtLon� 'urLnJ tKe tDsN ZLtK 100 trLDOs, SDrtLcLSDnts DttePSteG to SroGuce reZDrGDbOe Ne\Sress SDtterns tKDt 
Zere tKe coPbLnDtLon of four Ne\s b\ tKePseOYes� +oZeYer, unbeNnoZnst to tKeP, tKe outcoPes Zere LnGeSenGent of tKeLr DctLons� 
$fter tKe tDsN, SDrtLcLSDnts reSorteG tKeLr SerceLYeG controOODbLOLt\ DnG reZDrG SrobDbLOLt\ GurLnJ tKe e[SerLPent� 7Ke\ DOso coPSOeteG 
seYerDO TuestLonnDLres reODteG to tKeLr LncOLnDtLon to KDYe suSerstLtLous beOLefs Ln reDO OLfe�
Results: 7o TuDntLf\ tKe eYoOutLon of suSerstLtLous beOLefs, Ze useG PuOtLGLPensLonDO scDOLnJ to PDS tKe GLstDnces betZeen Ne\Sress  
seTuences to D neZ tZo-GLPensLonDO sSDce� 7Ke 3�0 orLJLnDOO\ GLerent seTuences Zere tKen cODssLȴeG Lnto GLstLnct 50 Ne\Sress  
SDtterns� SLPLODrLt\ DnDO\sLs of Ne\Sress SDtterns reYeDOeG tKDt SDrtLcLSDnts DGoSteG tKe ZLn-stD\, Oose-sKLft strDteJ\ �)�1,1��� 22��13, 
ΙyJ2 �11, S��001�, D KeurLstLc to PD[LPL]e reZDrGs� 7Kose unGer KLJK reZDrG rDtes SreferreG tKe GLerent seTuences ZLtKLn tKe sDPe 
SDttern Dfter OosLnJ DnG conYerJeG to feZer SDtterns coPSDreG ZLtK otKer conGLtLons �)�2,1��� ����, ΙyJ2 �01�, S��001�� $OtKouJK tKe\ 
KDG no controO of tKe reZDrGs, SDrtLcLSDntsȇ SerceStLon of controOODbLOLt\ ZDs KLJKer unGer KLJK reZDrG rDtes, but Lt LncreDseG ZLtK 
tKeLr SerceLYeG, rDtKer tKDn DctuDO, reZDrG rDte �for SerceLYeG reZDrG rDte� Ιt 0�3�, t�1��� 3��2, S��001� for DctuDO reZDrG rDte� Ιt -0�51, 
t�1��� -1���, S �3��� :e DOso founG tKDt tKe strenJtK of SDrtLcLSDntsȇ beOLef Ln eYer\GD\ suSerstLtLons couOG SreGLct tKeLr reSorteG  
controOODbLOLt\ �Ιt 0�1�, t�1��� 2�53, S �012��
Conclusions: %\ TuDntLf\LnJ tKe eYoOutLon of KuPDn beKDYLors Ln uncontroOODbOe enYLronPents, Ze ȴnG tKDt tKe forPDtLon of  
suSerstLtLous beOLefs PD\ be PotLYDteG b\ reZDrG PD[LPL]DtLon but Ls DssocLDteG ZLtK D GLstorteG SerceStLon of tKe reZDrG rDte�

P1-H-31 - Ambiguity and confirmation bias in reward learning
Hayley Dorfman1, Rahul Bhui2

1Harvard University, 2Massachusetts Institute of Technology
Objective: :e tenG to LnterSret DPbLJuous feeGbDcN Ln ZD\s tKDt conȴrP our Sree[LstLnJ beOLefs� :e SroSose tKDt tKLs conȴrPDtLon 
bLDs constLtutes Dn LnGuctLYe bLDs tKDt sSeeGs uS OeDrnLnJ, DnDOoJous to PLssLnJ GDtD LPSutDtLon� :e GeYeOoS DnG test tKLs tKeor\ usLnJ 
D reLnforcePent OeDrnLnJ �5/� tDsN Ln ZKLcK SDrtLcLSDnts Dre onO\ SroYLGeG SDrtLDO LnforPDtLon Dbout outcoPes, DOOoZLnJ Pore OeeZD\  
for subMectLYe LnterSretDtLon� 
Method :e LntroGuce D coPSutDtLonDO PoGeO of reZDrG OeDrnLnJ froP feeGbDcN tKDt Ls soPetLPes DPbLJuous� SSecLȴcDOO\, Ze consLGer 
YDOence DPbLJuLt\, ZKere SeoSOe Dre toOG tKe e[Dct PDJnLtuGe but not ZKetKer Lt Ls SosLtLYe or neJDtLYe� 7Ke DJent LPSutes tKese  
outcoPes ZLtK Dn estLPDteG reZDrG DnG corresSonGLnJ uncertDLnt\, DccorGLnJ to %D\esLDn reDsonLnJ Dbout tKe outcoPeȇs e[SecteG 
YDOue JLYen tKe SDrtLDO LnforPDtLon coPbLneG ZLtK tKeLr SrLor beOLefs� 7o test tKLs PoGeO, Ze GeYeOoSeG D beKDYLorDO tDsN ZKere  
SDrtLcLSDnts �N   ��, 07urN� cKose betZeen tZo JoOG PLnes� $fter eDcK cKoLce, tKe\ sDZ eLtKer D SosLtLYe �JoOG�, neJDtLYe �rocNs�,  
or DPbLJuous �GLrt\ seGLPent� outcoPe DnG reSorteG ZKetKer tKe\ tKouJKt tKe DPbLJuous outcoPe ZDs SosLtLYe or neJDtLYe�  


