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AbWXVacX: Man\ VWXdieV collecW fXncWional daWa fUom mXlWiple VXbjecWV WhaW haYe boWh mXlWileYel and
mXlWiYaUiaWe VWUXcWXUeV. An e[ample of VXch daWa comeV fUom popXlaU neXUoVcience e[peUimenWV
ZheUe paUWicipanWV' bUain acWiYiW\ iV UecoUded XVing modaliWieV VXch aV EEG and VXmmaUi]ed aV
poZeU ZiWhin mXlWiple Wime-YaU\ing fUeTXenc\ bandV ZiWhin mXlWiple elecWUodeV, oU bUain UegionV.
SXmmaUi]ing Whe joinW YaUiaWion acUoVV mXlWiple fUeTXenc\ bandV foU boWh Zhole-bUain YaUiabiliW\
beWZeen VXbjecWV, aV Zell aV locaWion-YaUiaWion ZiWhin VXbjecWV, can help Wo e[plain neXUal UeacWionV
Wo VWimXli. ThiV aUWicle inWUodXceV a noYel appUoach Wo condXcWing inWeUpUeWable pUincipal componenWV
anal\ViV on mXlWileYel mXlWiYaUiaWe fXncWional daWa WhaW decompoVeV WoWal YaUiaWion inWo VXbjecW-leYel
and UeplicaWe-ZiWhin-VXbjecW-leYel (i.e. elecWUode-leYel) YaUiaWion, and pUoYideV inWeUpUeWable
componenWV WhaW can be boWh VpaUVe among YaUiaWeV (e.g. fUeTXenc\ bandV) and haYe locali]ed
VXppoUW oYeU Wime ZiWhin each fUeTXenc\ band. SmooWhneVV iV achieYed WhUoXgh a UoXghneVV
penalW\, Zhile VpaUViW\ and locali]aWion of componenWV aUe achieYed b\ VolYing an innoYaWiYe
Uank-one baVed conYe[ opWimi]aWion pUoblem ZiWh block FUobeniXV and maWUi[ L1-noUm baVed
penalWieV. The meWhod iV XVed Wo anal\]e daWa fUom a VWXd\ Wo beWWeU XndeUVWand UeacWionV Wo
emoWional infoUmaWion in indiYidXalV ZiWh hiVWoUieV of WUaXma and Whe V\mpWom of diVVociaWion,
UeYealing neZ neXUoph\Viological inVighWV inWo hoZ VXbjecW- and elecWUode-leYel bUain acWiYiW\ aUe
aVVociaWed ZiWh WheVe phenomena.
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