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�
� 7KH� REMHFWLYH� RI� WKLV� UHVHDUFK� ZDV� WR� GHWHUPLQH� DQWL�ZULQNOH� DFWLYLW\� DQG� VWDELOLW\� RI�
FRVPHWLF� IRUPXODWLRQV� FRQWDLQLQJ� VHHG� H[WUDFW� IURP� (XJHQLD� SDQLDOD� 5R[E�� �0D�NLDQJ�������������
7KH�JURXQG� VHHG�RI�0D�NLDQJ�ZDV�H[WUDFWHG�E\�XVLQJ� WKUHH�GLIIHUHQW� W\SHV�RI�RUJDQLF� VROYHQWV��
LQFOXGLQJ� FKORURIRUP�� EXWDQRO�� DQG� ���� HWK\O� DOFRKRO� UHVSHFWLYHO\�� $OO� RI� WKH� H[WUDFWV� ZHUH�
VXEMHFWHG�WR�SK\WRFKHPLFDO�VFUHHQLQJ��WKLQ�OD\HU�FKURPDWRJUDSK\��7/&���DQG�LQ�YLWUR�DQWLR[LGDQW�
DFWLYLW\�WHVWV��LQFOXGLQJ�'33+�DQG�$%76�DVVD\��7KH�H[WUDFW�ZLWK�WKH�KLJKHVW�DQWLR[LGDQW�DFWLYLW\�
ZDV� VHOHFWHG� WR� GHYHORS� LQWR� FRVPHWLF� IRUPXODWLRQ� LQ� IRUPV�RI� FUHDP�DQG�JHO�ZKLFK�ZHUH� WKHQ�
HYDOXDWHG� IRU� ZULQNOH�UHGXFLQJ� DELOLW\� DV� ZHOO� DV� VWDELOLW\� XQGHU� YDULRXV� WHVWHG� FRQGLWLRQV����������
7KH�UHVXOWV�VKRZHG�WKDW�WKH�HWKDQROLF�H[WUDFW��ZKLFK�DSSHDUHG�DV�UHG�EURZQ�SRZGHU��FRPSRVHG�RI�
IODYRQRLGV�� VDSRQLQV�� DQWKDTXLQRQH� JO\FRVLGHV�� DQG� WDQQLQV�� 7KH� 7/&� SDWWHUQ� VKRZHG����������������
WKH� IOXRUHVFHQFH� RI� IODYRQRLGV�� IODYRQROV� DQG� IODYRQHV�� 7KLV� H[WUDFW� DOVR� H[KLELWHG� WKH� KLJKHVW�
DQWLR[LGDQW�DFWLYLW\��E\�ZKLFK� LWuV�7UROR[�HTXLYDOHQW�DQWLR[LGDQW�FDSDFLW\�YDOXH�ZDV��������J�J��
7KH� SUHIRUPXODWLRQ� VWXG\� UHYHDOHG� WKDW� WKH� H[WUDFW� ZDV� IUHHO\� VROXEOH� LQ� EXW\OHQH� JO\FRO� DQG�
SURS\OHQH�JO\FRO��7KH�H[WUDFW�H[KLELWHG�JRRG�VWDELOLW\�DW�S+������7KH�IRUPXODWHG�FUHDP�DQG�JHO�
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ZLWK�������Z�Z�0D�NLDQJ�H[WUDFW�VKRZHG�JUHDWHU�DQWLR[LGDQW�DFWLYLW\�WKDQ�WKDW�RI�VRPH�SURGXFWV�
DYDLODEOH� LQ� WKH�PDUNHW��7KH� IRUPXODWHG�SURGXFWV� DOVR� VKRZHG�QR� LUULWDWLRQ� LQ� UDEELWV� DQG�JRRG�
VWDELOLW\�LQ�DQWLR[LGDQW�DFWLYLW\��+RZHYHU��WKHUH�ZHUH�D�ELW�FKDQJH�LQ�FRORU�RI�WKH�SURGXFWV��$V�IRU�
WKH�SHUIRUPDQFH�WHVW�LQ����YROXQWHHUV��WKH�HIIHFWLYHQHVV�RI�ZULQNOH�UHGXFLQJ�LQ�0D�NLDQJ�JHO�ZDV�
VLJQLILFDQWO\�PRUH�WKDQ�WKH�JHO�EDVH��7KH�HIIHFWLYHQHVV�RI�0D�NLDQJ�FUHDP�DQG�FUHDP�EDVH�DV�ZHOO�
DV�0D�NLDQJ�FUHDP�DQG�0D�NLDQJ�JHO�ZHUH�QRW�VLJQLJLFDQWO\�GLIIHUHQW��1HYHUWKHOHVV��WKH�VFRUHV�RI�
VDWLVIDFWLRQ�ZHUH� OHDQHG� WRZDUG�0D�NLDQJ� FUHDP��7KLV� FDQ�EH� FRQFOXGHG� WKDW� WKH�0D�NLDQJ�JHO�
GHPRQVWUDWHG� WKH�ZULQNOH�UHGXFLQJ� DELOLW\� LQ� KXPDQ� YROXQWHHUV� DQG� H[KLELWHG� JRRG� DQWLR[LGDQW�
DFWLYLW\�VWDELOLW\�DV�ZHOO��
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