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7KLV�VWXG\�ZDV�FRQGXFWHG�WR�HYDOXDWH�WKH�VXLWDELOLW\�RI�FRFRSHDW�EDVHG�PHGLD�IRU�PXOWLSOLFDWLRQ�
RI�PLFURELDO� DQWDJRQLVWV�� 7KH� XVDJH� RI� FRFRSHDW� WR� IRUPXODWH� SURGXFWV� IRU� DJULFXOWXUDO� DQG�
KRUWLFXOWXUDO�SXUSRVHV�UHGXFHV�WKH�HQYLURQPHQWDO�LPSDFWV�GXH�WR�EXUQLQJ�RI�ZDVWH�FRFRSHDW��,Q�
WKLV�VWXG\�FRPSRVW�KDV�EHHQ�LQFRUSRUDWHG�DV�D�QXWULHQW�VXSSOLHU�DQG�UXEEHU�KDV�EHHQ�XWLOL]HG�DV�
D�ELQGLQJ�DJHQW�LQ�WKH�SURGXFWLRQ�RI�KDQGPDGH�FRFR�SHDW EORFNV��1LQH�PHGLD�ZHUH�GHYHORSHG�
XVLQJ�GLIIHUHQW�FRPSRVLWLRQ�UDWLRV�RI�LQGLYLGXDO�VXEVWUDWHV�RI�FRFRSHDW��FRPSRVW�DQG�UXEEHU��
ZLWK�WKH�HYDOXDWLRQ�FULWHULD�LQFOXGLQJ�:DWHU�5HWHQWLRQ�&DSDFLW\��:5&���7RWDO�3RURVLW\��73���
$HUDWLRQ� 3RURVLW\� �$3���:DWHU� +ROGLQJ� 3RURVLW\� �:+3���0RLVWXUH� &RQWHQW� �0&�� DQG� S+��
&RFRQXW�ILEHU�IUDJPHQWV�ZHUH�UHPRYHG��DQG�WKH�FRPSRVW�ZDV�VLHYHG�WR�DFKLHYH�D�ILQH�WH[WXUH�
DQG�HQVXUH� D�XQLIRUPO\�GLVWULEXWHG�PL[WXUH��$OO�QLQH� WUHDWPHQWV� H[KLELWHG� DQ� LGHQWLFDO� EXON�
GHQVLW\� RI� ����J�FP��� $V� WKH� DPRXQW� RI� UXEEHU� �'U\� 5XEEHU� &RQWHQW� �'5&�� ၉��������
LQFUHDVHG�� WKH� VXUIDFHV� RI� WKH� EORFNV� EHFDPH� XQHYHQ� DQG� H[KLELWHG� FDYLWLHV� GXH� WR� OXPS�
IRUPDWLRQ�ZLWK�D�KLJKHU�DPRXQW�RI�UXEEHU��,QFRUSRUDWLRQ�RI�FRFRSHDW�UXEEHU�LQFUHDVHG�:5&�
RI�WKH�PHGLD�FRPSDUHG�WR�WKH�FRPSRVW�FRFR�SHDW�UXEEHU GXH�WR�WKH�KLJKHU�VSRQJ\�WH[WXUH�WKDQ�
FRPSRVW� HQULFKHG�PHGLD�� $OO� PHGLD� WHVWHG� LQ� WKLV� VWXG\� GHPRQVWUDWHG� 73� H[FHHGLQJ� �����
,QFUHDVHG�$3��ZKLFK�HQKDQFHV�DHUDWLRQ�DQG�SURYLGHV�D�EHWWHU�R[\JHQ�VXSSO\��ZDV�VLJQLILFDQWO\�
HOHYDWHG��S�������ZLWK�WKH�DGGLWLRQ�RI�UXEEHU�LQ�PHGLD�ZLWK�QLO�FRPSRVW��ORZ�FRPSRVW�DQG�KLJK�
FRPSRVW��7KH�KLJKHVW�:+3����������ZDV�REVHUYHG�LQ�ORZ�FRPSRVW�PHGLD�SUHSDUHG�IURP�ORZ�
UXEEHU� FRQWHQW� DQG� FRFRSHDQ PD\� IDFLOLWDWH� HDUOLHU� FRORQL]DWLRQ�� 2XW� RI� QLQH� PHGLD��
FRPELQDWLRQV�RI�FRFRSHDW�ORZ�UXEEHU�DQG�FRFR�SHDW�PHGLXP UXEEHU�VKRZHG�WKH�KLJKHVW�0&��
DQG�:5&�DQG�:+3�RI�WKRVH�WZR�PHGLD�DQG�ORZ�FRPSRVW�ORZ�UXEEHU�FRFRSHDW�PHGLD�ZHUH�
VWDWLVWLFDOO\�FRPSDUDEOH��S+�RI�DOO�QLQH�PHGLD�YDULHG�EHWZHHQ������������DQG�WKH�RSWLPXP�S+�
IRU�IXQJL�VSRUXODWLRQ�ZDV�VWDWHG�DV����������2YHUDOO��ORZ�FRPSRVW�ORZ�UXEEHU�FRFRSHDW�PHGLD�
LV� D� VXLWDEOH VXEVWUDWH� IRU�JURZWK�RI�PLFURELDO� DQWDJRQLVWV�GXH� LWV� QXWULHQWV� DYDLODELOLW\� DQG�
ZDWHU�KROGLQJ�FDSDFLW\�
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