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7DEOH����7KLUG�RUGHU�QRQOLQHDULWLHV�RI�VRPH�JODVVHV�PHDVXUHG�DW��D������µP�DQG��E������µP���
FRPPHUFLDO�JODVV����JODVVHV�SUHSDUHG�LQ�RXU�LQVWLWXWH����JODVVHV�SUHSDUHG�LQ�/30&�ODERUDWRU\�RI�

0RQWSHOOLHU��3��&KDUWRQ�DQG�3��$UPDQG�FROODERUDWLRQV���

�
'LVFXVVLRQ�DQG�FRQFOXVLRQ�

7KH�FRPSDULVRQ�RI�WKH�WKLUG�RUGHU�QRQOLQHDULWLHV�RI�JODVV\�VDPSOHV�LV�QRW�HYLGHQW�VLQFH�
XS�WR�QRZ�WKH\�ZHUH�REWDLQHG�E\�YDULRXV�WHFKQLTXHV�DQG�DW�ZDYHOHQJWKV�PRUH�RU�OHVV�FORVH�
WR�WKH�IXQGDPHQWDO�DEVRUSWLRQ��OHDGLQJ�WR�VRPH�GLVFUHSDQFLHV�EHWZHHQ�YDOXHV�PHDVXUHG�IRU�
WKH�VDPH�PDWHULDO��+RZHYHU� WKH� LQIOXHQFH�RI�ERWK� WKH�QDWXUH�DQG� WKH�FRQFHQWUDWLRQ�RI� WKH�
PRGLI\LQJ�R[LGHV� KDV� EHHQ� FOHDUO\� GHPRQVWUDWHG�� ,W� LV� QRZ�ZHOO� HVWDEOLVKHG� WKDW� LQFUHDVLQJ�
FRQWHQW�RI�PRGLI\LQJ�R[LGHV�ZLWKLQ�WKH�7H2��JODVV\�PDWUL[� OHDGV�JHQHUDOO\� WR�D�SURJUHVVLYH�



GHSRO\PHULVDWLRQ�RI�WKH�JODVV\�QHWZRUN�LQGXFHG�E\�D�SURJUHVVLYH�WUDQVIRUPDWLRQ�RI�WKH�7H2��
GLVSKHQRLGV� LQWR� 7H2�� WULJRQDO� S\UDPLGV� WKURXJK� DQ� LQWHUPHGLDWH� DV\PPHWULF� 7H2����
SRO\KHGURQ� �H[FHSWHG� ZLWK� 7L2�� ZKLFK� GRHV� QRW� FKDQJH� WKH� VWUXFWXUDO� XQLWV��� $E�LQLWLR�
FDOFXODWLRQV�RI�WKH�WZR�PROHFXODU�GLDJUDPV�RI��7H2��

���DQG��7H2��
���XQLWV�KDYH�VKRZQ�WKDW�

WKH� OLQHDU� SRODUL]DELOLW\� RI� WKH� 7H2�� GLVSKHQRLGV� ZDV� DERXW� ��� WLPHV� KLJKHU� WKDQ� WKDW� RI�
7H2��WULJRQDO�JURXSV��7KHUHIRUH�LW�LV�UHDVRQDEOH�WR�WKLQN�WKDW�LQVHUWLRQ�RI�PRGLILHUV�VKRXOG�
OHDG�WR�D�GHFUHDVH�RI�WKH�QRQ�OLQHDU�RSWLFDO�SURSHUWLHV��6XFK�DQ�HYROXWLRQ�LV�REVHUYHG�ZLWKLQ�
1E�2��� :2�� RU� *D�2�� WHOOXULWH� JODVVHV�� 2Q� WKH� RWKHU� KDQG�� VXFK� SKHQRPHQRQ� LV� QRW�
REVHUYHG� DW� DOO� ZLWK� DGGLWLRQ� RI� 7O�2�� 6XFK� EHKDYLRXU� LV� FHUWDLQO\� UHODWHG� WR� WKH� KLJK�
VWHUHRFKHPLFDO�DFWLYLW\�RI�WKH�ORQH�SDLU�RI�WKDOOLXP�DWRPV�ZKLFK�LQGXFHG�VWURQJ�SRODUL]DELOLW\�
RI� WKDOOLXP�R[\JHQ� JURXSV��7KH� FRQWULEXWLRQ�RI� WKH� ORQH�SDLUV�RI� WKDOOLXP�DWRPV� VHHPV� WR�
FRPSHQVDWH�� DW� OHDVW� XS� WR� ��� PRO�� RI� 7O2���� FRQWHQW�� WKH� GHFUHDVH� RI� WKH� SRODUL]DELOLW\�
DVVRFLDWHG� WR� WKH� GHSRO\PHUL]DWLRQ� RI� WKH� WHOOXULXP� R[LGH� JODVV\� QHWZRUN�� $E�LQLWLR�
SRODUL]DELOLW\�FDOFXODWLRQV�RI�WKDOOLXP�R[\JHQ�XQLWV�DUH�QRZ�LQ�SURJUHVV�LQ�RUGHU�WR�FRQILUP�
VXFK� K\SRWKHVLV�� ,Q� FRQFOXVLRQ�� WKDOOLXP� WHOOXULWH� JODVVHV� �FRQWDLQLQJ� OHVV� WKDQ����PRO��RI�
7O2����� SUHVHQW� WKH� KLJKHVW� WKLUG� RUGHU� QRQOLQHDULWLHV� DQG� DUH� YHU\� SURPLVLQJ�PDWHULDOV� IRU�
QRQ� OLQHDU� RSWLFDO� GHYLFHV��+RZHYHU�� DGGLWLRQ� RI� G�� RU� G��� VKHOO�PHWDO� LRQV�� VXFK� DV�*D����
1E���� :���� IDFLOLWDWHV� WKH� HODERUDWLRQ� RI� JODVVHV� SUHVHQWLQJ� D� ODUJHVW� JODVV� WUDQVLWLRQ�
WHPSHUDWXUH��LQ�WKH�UDQJH���������&�ZLWK�UHVSHFW�WR���������&�IRU�WKDOOLXP�WHOOXULWH�JODVVHV��
DQG�D�KLJK�WKHUPDO�VWDELOLW\� �7F�7J�DERXW�����&�ZLWK�UHVSHFW� WR����&�IRU�WKDOOLXP�WHOOXULWH�
JODVVHV��EXW�GLVIDYRXUV�WKH�QRQOLQHDU�RSWLFDO�SURSHUWLHV��$GGLWLRQ�RI�D�WKLUG�ORQH�SDLU�KROGHU�
�%L����3E���� WR� WKDOOLXP� WHOOXULWH� JODVVHV� LPSURYHV� WKH� WKLUG�RUGHU�QRQOLQHDULW\�EXW�GRHV�QRW�
LQFUHDVH� WKH� SK\VLFDO� SURSHUWLHV� RI� JODVVHV� �WKHUPDO� VWDELOLW\��PHFKDQLFDO� VWUHQJWK���ZKHUHDV�
WKH�DGGLWLRQ�RI�*D�2���HYHQ�LI�LW�LQGXFHV�D�GHFUHDVH�RI�WKH�WKLUG�RUGHU�QRQOLQHDULW\��DOORZV�WR�
LPSURYH�WKH�IHDVLELOLW\�RI�JODVVHV�DQG�WR�LQFUHDVH�WKHLU�WKHUPDO�VWDELOLW\��

�
$FNQRZOHGJHPHQWV�

&302+�ODERUDWRU\�LQ�%RUGHDX[�IRU�QRQOLQHDU�RSWLFDO�PHDVXUHPHQWV��
�
������������������������������ �������������������

��%��-HDQVDQQHWDV��6��%ODQFKDQGLQ��3��7KRPDV��3��0DUFKHW��-�&��&KDPSDUQDXG�0HVMDUG��7��0HUOH�

0pMHDQ��%��)ULW��9��1D]DEDO��(��)DUJLQ��*��/H�)OHP��0�2��0DUWLQ��%��%RXVTXHW��/��&DQLRQL��6��/H�

%RLWHX[��3��6HJRQGV�DQG�/��6DUJHU��-��6ROLG�6WDWH�&KHP�������S��������������

��/�2��&DQLRQL��0�2��0DUWLQ��%��%RXVTXHW�DQG�/��6DUJHU��2SW��&RPPXQ�������S��������������

��%��-HDQVDQQHWDV��3��0DUFKHW��3��7KRPDV��-��&��&KDPSDUQDXG�DQG�%��)ULW��-��0DWHU��&KHP�����S��

��������������

��0��'XWUHLOK�&RODV��3��&KDUWRQ��3��7KRPDV��3��$UPDQG��3��0DUFKHW�DQG�-�&��&KDPSDUQDXG��-��

0DWHU��&KHP����,Q�SXEOLFDWLRQ��

��%��-HDQVDQQHWDV��8QLYHUVLW\�RI�/LPRJHV��6\QWKqVH�HW�FDUDFWpULVDWLRQ�GH�TXHOTXHV�SKDVHV�
FULVWDOOLVpHV�HW�YLWUHXVHV�GX�WHUQDLUH�WKDOOLXP�WHOOXUH�R[\JqQH��YHUV�GH�QRXYHDX[�PDWpULDX[�SRXU�

O
RSWLTXH�QRQOLQpDLUH����������



������������������������������ ������������������������������ ������������������������������ ������������������������������ �������������������������
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