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6H[�SOD\V�D�UROH�LQ�WKH�LQFLGHQFH�DQG�RXWFRPH�RI�QHXURORJLFDO�LOOQHVVHV��DOVR�LQeXHQFLQJ�WKH�UHVSRQVH�WR
WUHDWPHQWV��,Q�WKH�UHFHQW�SDVW��RXU�ODERUDWRU\�GHYHORSHG�VHYHUDO�WRROV��LQFOXGLQJ�FHOOXODU�DQG�DQLPDO
PRGHOV��DLPHG�DW�LQYHVWLJDWLQJ�WKH�VH[XDO�GLcHUHQWLDWLRQ�RI�PLFURJOLD�DQG�LWV�LPSDFW�RQ�EUDLQ�SK\VLRORJ\�
DOORZLQJ�XV�WR�GHPRQVWUDWH�WKDW�WKHVH�FHOOV�VKRZ�D�VH[�VSHFLdF�SKHQRW\SH�WKDW�LV�PDLQWDLQHG�DOO�WKURXJK
WKH�OLIH�RI�WKH�DQLPDO��LQ�GHWDLOV��ZKLOH�PDOH�PLFURJOLD�VKRZHG�D�WHQGHQF\�WRZDUGV�SUR�LQeDPPDWRU\
DFWLYDWLRQ��IHPDOH�PLFURJOLD�UHYHDOHG�D�PRUH�QHXURSURWHFWLYH�SKHQRW\SH��,Q�FXOWXUH��WKH�FHOOV�PDLQWDLQHG
WKH�FKDUDFWHULVWLFV�GHULYHG�IURP�WKH�VH[�RI�RULJLQ��PRUSKRORJLFDO�DQDO\VHV�UHYHDOHG�WKDW�PRVW�RI�WKH�PDOH
PLFURJOLD�LQ�FXOWXUH�VKRZ�DPHERLG�VKDSHV�DQG�IHZHU�EUDQFKLQJ�H[WHQVLRQV��2Q�WKH�RWKHU�KDQG��WKH�VKDSH
RI�IHPDOH�PLFURJOLD�LV�PRUH�FRPSOH[�DQG�UDPLdHG��6HH�)LJXUH�EHORZ���:LWK�WKLV�LQ�PLQG��ZH�GHFLGHG�WR
GHYHORS�VLPSOLdHG�LQ�YLWUR�PRGHOV�RI�VHOHFWHG�QHXURORJLFDO�DQG�QHXURGHJHQHUDWLYH�GLVHDVHV��ZLWK�WKH�DLP
RI�DVVHVVLQJ�ZKHWKHU�PLFURJOLD�FRXOG�SOD\�D�UROH�LQ�WKH�VH[�ELDVHG�LQFLGHQFH��VHYHULW\��SURJUHVVLRQ�RI
VSHFLdF�QHXURGHJHQHUDWLYH�GLVHDVHV��7KHUHIRUH��WR�PLPLF�WKH�PLFURJOLD�EUDLQ�HQYLURQPHQW�ZH�VHWXS�D
SULPDU\�FR�FXOWXUH�RI�SXSV�GHULYHG�QHXURQV�ZLWK�PLFURJOLD�LVRODWHG�IURP�DGXOW�PLFH��WKHQ��ZH�DSSOLHG�D
V\VWHPDWLF�KLJK�FRQWHQW�VFUHHQLQJ�DSSURDFK�EDVHG�RQ�WLPH�ODSVH�eXRUHVFHQFH�PLFURVFRS\�WR�DVVHVV�WKH
G\QDPLFV�RI�PLFURJOLD�SKHQRW\SH�LQ�FRQWURO�DQG�GLVHDVHG�FRQGLWLRQV��7KLV�DSSURDFK�DOORZHG�XV�JHQHUDWLQJ
FHOO�VKDSH�LQGH[��&6,��PDSV�XVHIXO�IRU�WKH�TXDQWLdFDWLRQ�RI�FKDQJHV�LQ�FHOO�PRUSKRORJ\��ZKLFK�DUH
SRWHQWLDOO\�UHODWHG�WR�GHYLDWLRQV�LQ�PLFURJOLD�IXQFWLRQ�LQGXFHG�E\�WKH�WUHDWPHQWV��&6,�DQDO\VHV�FRQdUPHG
WKH�GLcHUHQFHV�LQ�PLFURJOLD�SKHQRW\SH�UHODWHG�WR�WKH�VH[�RI�RULJLQ�DQG�HYLGHQFHG�PRUH�IUHTXHQW�FRQWDFWV
RI�PLFURJOLD�ZLWK�QHXURQDO�GHQGULWHV��7UHDWPHQW�ZLWK�WKH�SURWRW\SLFDO�VWLPXOL�XVHG�WR�PRGXODWH�WKH
LQeDPPDWRU\�VWDWH�RI�LPPXQH�FHOOV��H�J��/36��LQGXFHG�GLcHUHQWLDO�&6,�FKDQJHV�LQ�PDOH�DQG�IHPDOH�FHOOV�
VXJJHVWLQJ�WKH�H[LVWHQFH�RI�D�VH[�ELDV�LQ�WKH�PLFURJOLDO�UHVSRQVH���0RUHRYHU��SUHOLPLQDU\�H[SHULPHQWV
HYLGHQFHG�WKDW�H[SRVXUH�WR�QHXURGHJHQHUDWLYH�VWLPXOL�OHG�WR�WKH�DFTXLVLWLRQ�RI�GLcHUHQW�PRUSKRORJLFDO
SKHQRW\SHV�GHSHQGLQJ�RQ�WKH�VH[�RI�RULJLQ�RI�PLFURJOLD��7DNHQ�WRJHWKHU��WKHVH�UHVXOWV�VXJJHVW�D�GLUHFW
LQYROYHPHQW�RI�PLFURJOLD�LQ�WKH�VH[�GLcHUHQFHV�LQ�WKH�LQFLGHQFH�DQG�SURJUHVVLRQ�RI�VSHFLdF�QHXURORJLFDO
GLVRUGHUV


