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UHODWLRQVKLS�RI�HDUO\�FOLQLFDO�PDQLIHVWDWLRQV�RI�ILVVXUH�FDULHV�LQ�FKLOGUHQ�GXULQJ�WKH�SHULRG�RI�HUXSWLRQ�
ZLWK�WKH�GHJUHH�RI�HQDPHO�GHPLQHUDOL]DWLRQ��3XUSRVH�x�WR�HYDOXDWH�WKH�FDSDELOLWLHV�RI�WKH�PLFURFRPSXWHU�
WRPRJUDSK\�PHWKRG�WR�LPSURYH�WKH�GLDJQRVLV�RI�HDUO\�IRUPV�RI�FDULHV�RI�WKH�FKHZLQJ�VXUIDFH�RI�SHUPD�
QHQW�PRODUV�LQ�FKLOGUHQ��

:LWK�WKH�XVH�RI�WKH�KLJK�UHVROXWLRQ�PLFURWRPRJUDSK�u6N\VFDQ�����v�����PRODUV�RI������\HDUV�ROG�
FKLOGUHQ�ZHUH�UHPRYHG�DFFRUGLQJ� WR�RUWKRGRQWLF� LQGLFDWLRQV��2I� WKH� WRWDO�QXPEHU�RI� WHHWK��UHVHDUFK�
JURXSV�DUH�IRUPHG���WHHWK�ZLWK�QR�VLJQV�RI�GHPLQHUDOL]DWLRQ��DQG�WHHWK�ZLWK�FDULRXV�OHVLRQV�LQ�WKH�VWDJH�
RI�ZKLWH��OLJKW�EURZQ��EURZQ��EODFN�VSRWV��2Q�WKH�UHFRQVWUXFWHG��'�DQG��'�LPDJHV��]RQHV�ZHUH�LGHQWL�
ILHG�LQ�WKH�RXWHU�����������PP���PLGGOH������������PP��DQG�LQQHU����������PP��WKLUGV�RI�WKH�WKLFNQHVV�RI�
WKH�HQDPHO�OD\HU��IROORZHG�E\�FDOFXODWLQJ�DYHUDJHG�UDGLRJUDSKLF�GHQVLW\�LQGLFHV�LQ�WKH�&7YR[�SURJUDP�

7KH�WRPRJUDPV�RI�WKH�WHHWK�RI�WKH�VWXGLHG�JURXSV�LQ�RUGHU�RI�GHFUHDVLQJ�RSWLFDO�GHQVLW\�SDUDPHWHUV�
UHYHDOHG�WKH�IROORZLQJ�VHTXHQFH��KHDOWK\�HQDPHO� ��FDULHV� LQ� WKH�ZKLWH�VSRW�VWDJH���FDULHV� LQ� WKH� OLJKW�
EURZQ�VSRW�x�FDULHV�LQ�WKH�EURZQ�VSRW�VWDJH���FDULHV�LQ�WKH�EODFN�VSRW��

7KH�XQLILFDWLRQ�RI�WKH�PLFURFRPSXWHU�WRPRJUDSK\�PHWKRG�ZLWK�UHSURGXFLELOLW\�RI�WKH�REWDLQHG�PHD�
VXUHPHQWV� DQG� LQWHUSUHWDWLRQ�RI� WKH�H[LVWLQJ� UHVXOWV� LQ� WKH�XQLYHUVDO� JHQHUDO�PHGLFDO�',&20� IRUPDW�
PDNHV�LW�SRVVLEOH�WR�DSSO\�WKH�REWDLQHG�FDOFXODWHG�YDOXHV�LQ�ZRUNLQJ�ZLWK�D�FRQLFDO�EHDP�FRPSXWHU�WR�
PRJUDSK��WR�UHGXFH�WKH�WLPH�FRVWV�DW�WKH�VWDJH�RI�HDUO\�GLDJQRVLV�RI�WKH�SDWKRORJ\�RI�KDUG�WLVVXHV�RI�WHHWK�
ZLWK�FDULRXV�DQG�QRQ�FDULRXV�HWLRORJ\��DOVR�HYDOXDWH�WKH�HIIHFWLYHQHVV�RI�WKH�UHPLQHUDOL]LQJ�WKHUDS\�LQ�
YLHZ�RI�WKH�DYDLODEOH�EDVHOLQH�GDWD��

.H\�ZRUGV��FKLOGUHQ�SRSXODWLRQ��PLFURFRPSXWHU�WRPRJUDSK\��PLQHUDO�RSWLFDO�GHQVLW\��ILVVXUH�FDULHV��
HQDPHO�GHPLQHUDOL]DWLRQ�
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