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7DEOH�RI�&RQWHQWV$FNQRZOHGJHPHQWV �([HFXWLYH�6XPPDU\ �*ORVVDU\ �
�� ,QWURGXFWLRQ ��� /LWHUDWXUH�5HYLHZ ����� 6HDUFK�PHWKRGV ����� 6HDUFK�UHVXOWV ����� &KDQJHV�LQ�RSWRPHWULVW�PDQDJHPHQW�RI�H\H�GLVHDVH ����� *3�PDQDJHPHQW�RI�H\H�GLVHDVH ������� 'LDJQRVWLF�DFFXUDF\ ������� 3UHVFULELQJ�DSSURSULDWHQHVV ������� (SLGHPLRORJ\�RI�RFXODU�GLVHDVHV ����� 5HIHUUDOV�IRU�H\H�GLVHDVH ������� 5HDVRQV�IRU�*3�LQLWLDWHG�UHIHUUDOV ������� *3
V�FRQILGHQFH�LQ�WKH�PDQDJHPHQW�RI�RFXODUGLVRUGHUV ������� 'LDJQRVWLF�DFFXUDF\�RI�*3�LQLWLDWHG�UHIHUUDOV ������� $SSURSULDWHQHVV�RI�*3�LQLWLDWHG�UHIHUUDOV ������� 2SWRPHWULVW�UHIHUUDOV ������� 'LDJQRVWLF�DFFXUDF\�RI�UHIHUUDOV�E\�RSWRPHWULVWV ������� $SSURSULDWHQHVV�RI�UHIHUUDOV�E\�RSWRPHWULVWV ������� 1RWLILFDWLRQV ������� (PHUJHQF\�UHIHUUDOV ����� 1DWLRQDO�DFWLYLW\�GDWD ������� 2SWRPHWULVW�DFWLYLW\�GDWD ������� *3�DFWLYLW\�GDWD ���� 7KH�$HVRS�6XUYH\ ������ ,QWURGXFWLRQ ������ 0HWKRGV ������ 5HVXOWV ��������5HSUHVHQWDWLYHQHVV�RI�UHVSRQGHQWV ������� 3ODFH�DQG�QDWXUH�RI�ZRUN ��������9LHZV�DERXW�WKH�LQWURGXFWLRQ�RI�WKHUDSHXWLF�SUHVFULELQJ ��������9LHZV�DERXW�WKH�FRQGXFW�RI�WKHUDSHXWLF�SUHVFULELQJ ��������9LHZV�DERXW�UHLPEXUVHPHQW ��������9LHZV DERXW�WUDLQLQJ�DQG�DXGLW ������ 6XUYH\�ILQGLQJV ���� (FRQRPLF�,PSDFW ����� 3DWLHQW�YDOXHV��HYLGHQFH�DQG�DFFHVV�WR�FDUH ����� &KDQJHV�LQ�WKH�SDWWHUQ�RI�FDUH ������� 'HSHQGHQW�SUHVFULELQJ ������� ,QGHSHQGHQW�SUHVFULELQJ ��
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�� 'LVFXVVLRQ ����� 5HLPEXUVHPHQW ����� 5HVHDUFK�TXHVWLRQV ��
5HIHUHQFHV ��$SSHQGL[�����6HDUFK�VWUDWHJLHV ��$SSHQGL[�����/LWHUDWXUH�UHYLHZ��NH\�GHWDLOV�RI�VWXGLHV ��$SSHQGL[�����2SWRPHWULVW PDQDJHPHQW�RI�H\H�GLVHDVH ��$SSHQGL[�����*3�PDQDJHPHQW�RI�H\H�GLVHDVH ��$SSHQGL[�����5HIHUUDOV�IRU�H\H�GLVHDVH ��$SSHQGL[�����7KH�$(623�ILQGLQJV ��
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$FNQRZOHGJHPHQWV
:H�DUH�JUDWHIXO� WR�*HRII�:RRGZDUG�DQG�+HOHQ�6WDQIRUWK�RI� WKH�&ROOHJH�RI�2SWRPHWULVWV��ZKR� DFWHG� DV� SURMHFW� DGYLVRUV�� -DQ� $\UHV� RI� WKH� &ROOHJH� RI� 2SWRPHWULVWV�� IRU� KHOS� ZLWK�OLWHUDWXUH�UHWULHYDO��&KDPSD�+HLGEULQN��ZKR�SURYLGHG�DVVLVWDQFH�ZLWK�WKH�*2&�GDWDEDVH�RI�RSWRPHWULVWV�� -XOLH� *ODQYLOOH� RI� WKH� 1+6� &HQWUH� IRU� 5HYLHZV� DQG� 'LVVHPLQDWLRQ�� ZKR�SURYLGHG� DVVLVWDQFH� ZLWK� OLWHUDWXUH� VHDUFKLQJ�� DQG� WR� WKH� RSWRPHWULVWV� ZKR� NLQGO\�SDUWLFLSDWHG�LQ�WKH�$(623�VXUYH\�
)LQDOO\��ZH�DUH�JUDWHIXO�WR�WKH�&HQWUDO��/2&��)XQG�IRU�VSRQVRULQJ�WKLV�UHVHDUFK�RQ�EHKDOI�RI�WKH�RSWRPHWULF�ERGLHV��7KH�&ROOHJH�RI�2SWRPHWULVWV��7KH�$VVRFLDWLRQ�RI�2SWRPHWULVWV�DQG�WKH�)HGHUDWLRQ�RI�2SKWKDOPLF�DQG�'LVSHQVLQJ�2SWLFLDQV���7KH�FRQWHQWV�RI�WKLV�UHSRUW�UHIOHFW�WKH�YLHZV�RI�WKH�DXWKRUV�DORQH�
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([HFXWLYH�6XPPDU\
,QWURGXFWLRQ
� )ROORZLQJ�WKH�&URZQ�5HSRUW��RSWRPHWULVW�FDUH�RI�RFXODU�GLVHDVH�FRXOG�EH�H[SDQGHG�WR�LQFOXGH� ERWK� WKH� LQGHSHQGHQW� WKHUDSHXWLF�PDQDJHPHQW� RI� FHUWDLQ� DFXWH� H[WHUQDO� H\H�FRQGLWLRQV�DQG�GHSHQGHQW�PDQDJHPHQW�RI�FHUWDLQ�FKURQLF FRQGLWLRQV��ZKHUH�WUHDWPHQW�KDV�EHHQ�LQLWLDWHG�E\�DQ�RSKWKDOPRORJLVW�
/LWHUDWXUH�UHYLHZ
� 7KHUH� LV� OLWWOH� DGHTXDWH� UHVHDUFK� WR� LQIRUP� DERXW� DQ� H[SDQGHG� WKHUDSHXWLF� UROH� IRU�RSWRPHWULVWV��$OWKRXJK�RSWRPHWULVW� WKHUDSHXWLF�SUHVFULELQJ�KDV�EHHQ� LQWURGXFHG� LQ� WKH�8QLWHG�6WDWHV�� LWV� LPSDFW�KDV�QRW�EHHQ� LQYHVWLJDWHG� ULJRURXVO\��6XUYH\V�FRQGXFWHG� LQ�WKH�86�VXJJHVW�WKDW�RSWRPHWULVWV�DSSHDU�FRQILGHQW�LQ�D�SUHVFULELQJ�UROH��
� ,Q� WKH� 8.�� VWXGLHV� LQGLFDWH� WKDW� RSWRPHWULVWV� FDQ� ZRUN� ZHOO� ZLWK� *3V� DQG�RSKWKDOPRORJLVWV�LQ�PDQDJLQJ�D�UDQJH�RI�RFXODU�FRQGLWLRQV���6FRSH�WR�SUHVFULEH�PLJKW�UDWLRQDOLVH�WKHVH�UHODWLRQVKLSV�E\�PDNLQJ�VRPH�UHIHUUDOV�XQQHFHVVDU\�
� 7KHUH� LV� OLWWOH� DGHTXDWH� UHVHDUFK� WR� GHVFULEH� WKH� TXDOLW\� RI� *3�PDQDJHPHQW� RI� H\H�GLVHDVH�����$OWKRXJK�GLVFRUG�PD\�VHOGRP�EH�FOLQLFDOO\�LPSRUWDQW��LQ�DSSUR[LPDWHO\�KDOI�RI� FDVHV� RSKWKDOPRORJLVWV� GLVDJUHHG� ZLWK� JHQHUDO� SUDFWLWLRQHUV
� GLDJQRVHV�� � 6HYHUDO�VWXGLHV�KDYH�TXHVWLRQHG�WKH�LQDSSURSULDWH�*3�XVH�RI�FRUWLFRVWHURLGV�IRU�H\H�FRQGLWLRQV�
� 7KHUH� LV� OLWWOH� DGHTXDWH� UHVHDUFK� WR� GHVFULEH� WKH�DSSURSULDWHQHVV�RI�*3� UHIHUUDOV� IRU�H\H�GLVHDVH�� �*3�DFFXUDF\�RI� GLDJQRVHV�RQ� UHIHUUDO� LV� YDULDEOH�� DQG�*3V�PD\�RIWHQ�UHIHU�IRU�D�GHILQLWH�GLDJQRVLV�EHFDXVH�RI�FOLQLFDO�XQFHUWDLQW\�� $ERXW� ��� RI� DOO� RSWRPHWULVW� FRQVXOWDWLRQV� UHVXOW� LQ D� UHIHUUDO�� PRVW� FRPPRQO\� IRU�VXVSHFWHG�FDWDUDFW�RU� VXVSHFWHG�JODXFRPD�� �2SWRPHWULVW� DFFXUDF\�RI�GLDJQRVHV�DQG�DSSURSULDWHQHVV� RI� UHIHUUDO� LV� KHDYLO\� LQIOXHQFHG� E\� OHJDO� UHTXLUHPHQWV� XSRQ�RSWRPHWULVW�SUDFWLFH���'HVSLWH�WKLV��RSWRPHWULVWV�SHUIRUP�DV�ZHOO�DV�RU�EHWWHU�WKDQ�*3V�RQ�WKHVH�FRXQWV�
� &XUUHQWO\��RQ�DYHUDJH��DQ�RSWRPHWULVW� FRQGXFWV�DERXW�����VLJKW� WHVWV�DQG�SUHVFULEHV�DERXW����SDLUV�RI�JODVVHV�WR�1+6�DQG�SULYDWH�SDWLHQWV�SHU�PRQWK�
� (DFK�*3�FRQGXFWV�DQ�HVWLPDWHG�����FRQVXOWDWLRQV�IRU�H\H�GLVHDVH�HDFK�\HDU��UHIHUULQJ��������RI�SDWLHQWV���,Q�������*3V�ZURWH�QHDUO\������PLOOLRQ�VFULSWV�IRU�H\H�GLVRUGHUV�DW�D�FRVW�RI�����PLOOLRQ�
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7KH�$(623�VXUYH\
� 7KH�$QRQ\PRXV�(QTXLU\�RI�WKH�6FRSH�IRU�2SWRPHWULVW�3UHVFULELQJ��$(623���D�QDWLRQDO�8.�VXUYH\�LQYROYLQJ�D�UDQGRP�����VDPSOH�RI�RSWRPHWULVWV��ZDV�FRQGXFWHG�WR�H[SORUH�FXUUHQW�UHIHUUDO�SUDFWLFH�DQG�YLHZV�DERXW�WKHUDSHXWLF�SUHVFULELQJ�
� 3DUWLFLSDQWV� LQ� WKH� $(623� VXUYH\� ZHUH� EURDGO\� UHSUHVHQWDWLYH� RI� 8.� RSWRPHWULVWV���7KH� YDVW�PDMRULW\� ZRUNHG� IXOO� RU� SDUW�WLPH� LQ� KLJK� VWUHHW� ORFDWLRQV�� SURYLGLQJ� IXOO� H\H�H[DPLQDWLRQV� DV� WKHLU� PDLQ� ZRUNSODFH� DFWLYLW\�� � 6HOI�UHSRUWHG� DFWLYLW\� GDWD� IURP� WKH�VXUYH\�FRUUHODWHV�ZHOO�ZLWK�GDWD�IURP�WKH�OLWHUDWXUH�DQG�SXEOLVKHG�QDWLRQDO�VRXUFHV�
� 2Q�DYHUDJH�RSWRPHWULVWV�ZHUH�FRQVXOWHG�DERXW�����WLPHV�D�PRQWK�DQG�UHIHUUHG�DERXW�����SDWLHQWV�D�\HDU��PRVW�FRPPRQO\�IRU�FDWDUDFW�
� $OPRVW�����RI�RSWRPHWULVWV�ZHUH�LQ�IDYRXU�RI�WKH�LQWURGXFWLRQ�RI�WKHUDSHXWLF�SUHVFULELQJ�DQG� DJUHHG� ZLWK� WKH� QHFHVVLW\� RI� WUDLQLQJ�� WZR�WKLUGV� RI� UHVSRQGHQWV� ZLVKHG� WR�SDUWLFLSDWH�SHUVRQDOO\�
� (DFK�RSWRPHWULVW�PLJKW�DYRLG�DERXW����UHIHUUDOV�WR�RU�YLD�D�*3�SHU�\HDU�E\�EHLQJ�DEOH�WR�SUHVFULEH�WKHUDSHXWLFDOO\��FKDQJHV�LQ�RWKHU�UHIHUUDOV�ZRXOG�EH�QHJOLJLEOH�
� 'LIIHULQJ� RSLQLRQV� DERXW� WKH� QHHG� IRU� D� IXOO� H\H� H[DPLQDWLRQ� ZKHQ� SUHVFULELQJ�WKHUDSHXWLFDOO\�ZLOO�QHHG�WR�EH�DGGUHVVHG�LI�SUHVFULELQJ�ULJKWV�DUH�LQWURGXFHG�
� 2SWRPHWULVWV� DUH� XQKDSS\� DERXW� WKH� ZD\� WKH\� DUH� FXUUHQWO\� UHLPEXUVHG� DQG�GHPRQVWUDWH� D� VWURQJ� SUHIHUHQFH� IRU� IHH�IRU�VHUYLFH� SD\PHQWV� IRU� WKHUDSHXWLF�SUHVFULELQJ�
� 0RVW� UHVSRQGHQWV� LQGLFDWHG� D� ZLOOLQJQHVV� WR� SDUWLFLSDWH� LQ� VXSHUYLVHG� DXGLW�� UH�DFFUHGLWDWLRQ�DQG�FRQWLQXLQJ�HGXFDWLRQ�DW�UHDVRQDEOH�LQWHUYDOV�
(FRQRPLF�LPSDFW
� 2SWRPHWULVW� WKHUDSHXWLF� SUHVFULELQJ� ZLOO� LPSURYH� SDWLHQW� DFFHVV� WR� FDUH� IRU� RFXODU�FRQGLWLRQV�E\�����WR�����DQG� WKXV� UHGXFH�FRVWV�RI�DFFHVV� WR�SDWLHQWV�DQG� LQFUHDVH�FRQYHQLHQFH�IRU�XVHUV�
� /LPLWHG�HYLGHQFH�VXJJHVWV� WKDW�H[WHQGHG�VKDUHG�FDUH�EHWZHHQ�RSKWKDOPRORJLVWV�DQG�RSWRPHWULVWV�GRHV�QRW� FRPSURPLVH�FOLQLFDO� RXWFRPHV�RU� VXEVWDQWLDOO\� DOWHU� FRVW�� �7KH�LQWURGXFWLRQ�RI�GHSHQGHQW�RSWRPHWULVW�SUHVFULELQJ�ZRXOG�SURYLGH�D�ORJLFDO�H[WHQVLRQ�RI�H[LVWLQJ�VKDUHG�FDUH�DUUDQJHPHQWV�
� 2SWRPHWULVW� WKHUDSHXWLF� SUHVFULELQJ� PD\� EH� DQWLFLSDWHG� WR� UHGXFH� VHFRQGDU\� FDUH�ZDLWLQJ�OLVW�VL]HV�DQG�SULPDU\�FDUH ZDLWLQJ�WLPHV���7KLV�FRXOG�RFFXU�WKURXJK�D�QXPEHU�RI�PHFKDQLVPV�� LQFOXGLQJ� LPSURYHG� SDWLHQW� DFFHVV�� PRUH� DSSURSULDWH� UHIHUUDO� SDWWHUQV�DQG� WKH� DSSURSULDWH� GHYROXWLRQ� RI� SDWLHQW� DFXWH� DQG� FKURQLF� PDQDJHPHQW� WR�RSWRPHWULVWV�� � ,W� LV�XQFOHDU� LI� EXGJHWDU\�VDYLQJV�FDQ�EH� UHDOLVHG� IURP�FKDQJHV� LQ� WKH�FXUUHQW�SURYLVLRQ�RI�FDUH�WR�RIIVHW�WKH�FRVW�RI�RSWRPHWULVW�LQYROYHPHQW�
� ,W� LV� SODXVLEOH� WKDW� WKH� LQWURGXFWLRQ� RI� LQGHSHQGHQW� WKHUDSHXWLF� SUHVFULELQJ� E\�RSWRPHWULVWV� ZLOO� EH� FRVW� QHXWUDO�� EXW� IXUWKHU� UHVHDUFK� DQG� IRUPDO� GHWDLOHG� FRVWLQJ� LV�UHTXLUHG�WR�HVWDEOLVK�WKLV�ZLWK�FRQILGHQFH�
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'LVFXVVLRQ
� ,Q� WKH� DEVHQFH� RI� VWXGLHV� WKDW� GLUHFWO\� DVVHVV� WKH� TXDOLW\� RI� FDUH� GHOLYHUHG� E\�RSWRPHWULVWV� ZKR� FDQ� SUHVFULEH� WKHUDSHXWLFDOO\�� WKH� HFRQRPLF� LPSDFW� RI� LQWURGXFLQJ�SUHVFULELQJ�LQ�WKH�8.�UHPDLQV�VSHFXODWLYH�
� 2SWRPHWULVWV�� ZKR� ZLVK� WR� SUHVFULEH� WKHUDSHXWLFDOO\�� DUH� ZLOOLQJ� WR� SDUWLFLSDWH� LQ�VXSHUYLVHG� DXGLW�� UH�DFFUHGLWDWLRQ� DQG� FRQWLQXLQJ� HGXFDWLRQ�� FRQVLVWHQW� ZLWK� WKH�UHTXLUHPHQWV�RI�WKH�&URZQ�UHSRUW�
� 7KH�QHHG� WR� DGGUHVV� WKH� UHLPEXUVHPHQW� RI� RSWRPHWULVWV� LV� YLWDO� WR� WKH�SURIHVVLRQ�DV�ZHOO�DV�WR�SURYLGH�GHILQLWLYH�DQDO\VLV�RI�WKH�FRVW�RI� LQWURGXFLQJ�RSWRPHWULVW�WKHUDSHXWLF�SUHVFULELQJ�� � 'LIIHUHQW� UHLPEXUVHPHQW� VWUDWHJLHV� SUHVHQW� GLIIHUHQW� LQFHQWLYHV� WR�RSWRPHWULVWV� DQG� KDYH GLIIHUHQW� DGPLQLVWUDWLYH� FRVWV�� ZKLFK� WKH� SURIHVVLRQ� VKRXOG�H[SORUH�
� $Q\�UHLPEXUVHPHQW�VWUDWHJ\�FKRVHQ�PD\�EH�H[SHFWHG�WR�KDYH�D�SURIRXQG�LPSDFW�XSRQ�SDWLHQW�FKRLFHV��LI�LW�LQYROYHV�FRVW�VKLIWLQJ�IURP�WKH�1+6�WR�WKH�SDWLHQW�
� 5HVHDUFK�SURYLGLQJ�YDOLG��FRPSDUDWLYH�GDWD�RQ�WKH�UHVRXUFHV�XVHG�DQG�TXDOLW\�RI�FDUH�GHOLYHUHG�E\�RSWRPHWULVWV�DQG�RWKHU�KHDOWK�FDUH�SURYLGHUV�LV�UHTXLUHG�
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*ORVVDU\
$	(� DFFLGHQW�DQG�HPHUJHQF\�GHSDUWPHQW
$(623�� $QRQ\PRXV�(QTXLU\�RI�WKH�6FRSH�IRU�2SWRPHWULVW�3UHVFULELQJ
%0(+� %LUPLQJKDP�DQG�0LGODQG�(\H�+RVSLWDO�
&2� FDVXDOW\�RIILFHU
'3$� GLDJQRVWLF�SKDUPDFHXWLFDO�DJHQW
)2'2� )HGHUDWLRQ�RI�2SKWKDOPLF�DQG�'LVSHQVLQJ�2SWLFLDQV
+(6� KRVSLWDO�H\H�VHUYLFH
0(+� 0RRUILHOGV�(\H�+RVSLWDO
1$� QRW�DSSOLFDEOH
16� QRW�VWDWHG
3&&� SULPDU\�FDUH�FOLQLF
3&3� SULPDU\�FDUH�SK\VLFLDQ
6+2� VHQLRU�KRXVH�RIILFHU
73$� WKHUDSHXWLF�SKDUPDFHXWLFDO�DJHQW
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�� ,QWURGXFWLRQ
� )ROORZLQJ�WKH�&URZQ�5HSRUW��RSWRPHWULVW�FDUH�RI�RFXODU�GLVHDVH�FRXOG�EH�H[SDQGHG�WR�LQFOXGH� ERWK� WKH� LQGHSHQGHQW� WKHUDSHXWLF�PDQDJHPHQW� RI� FHUWDLQ� DFXWH� H[WHUQDO� H\H�FRQGLWLRQV�DQG�GHSHQGHQW�PDQDJHPHQW�RI�FHUWDLQ�FKURQLF�FRQGLWLRQV��ZKHUH�WUHDWPHQW�KDV�EHHQ�LQLWLDWHG�E\�DQ�RSKWKDOPRORJLVW�
7KH�&URZQ�5HSRUW�UHFRPPHQGV�WKDW��QHZ�JURXSV�RI�SURIHVVLRQDOV�ZRXOG�EH�DEOH�WR�DSSO\�IRU�DXWKRULW\� WR�SUHVFULEH� LQ�VSHFLILF�FOLQLFDO�DUHDV��ZKHUH�WKLV�ZRXOG� LPSURYH�SDWLHQW�FDUH�DQG� SDWLHQW� VDIHW\� FRXOG� EH� DVVXUHG�� �&URZQ�� ������� � 2SWRPHWU\� LV� OLVWHG� DV� RQH� VXFK�SURIHVVLRQDO�JURXS�
,Q�UHVSRQVH��WKH�&ROOHJH�RI�2SWRPHWU\��WKH�$VVRFLDWLRQ�RI�2SWRPHWULVWV�DQG�WKH�)HGHUDWLRQ�RI� 2SKWKDOPLF� DQG� 'LVSHQVLQJ� 2SWLFLDQV� MRLQWO\� FRPPLVVLRQHG� WKH� &HQWUH� IRU� +HDOWK�(FRQRPLFV�� 8QLYHUVLW\� RI� <RUN� WR� XQGHUWDNH� DQ� DQDO\VLV� WR� H[SORUH� WKH� SRWHQWLDO�LPSOLFDWLRQV�RI�8.�RSWRPHWULVW�SUHVFULELQJ�
,Q� WKH� 8.�� RSWRPHWU\� LV� �WKH� RFFXSDWLRQ� RI� PHDVXULQJ� H\HVLJKW�� SUHVFULELQJ� FRUUHFWLYH�OHQVHV�� GHWHFWLQJ� H\H� GLVHDVH�� HWF��� �2[IRUG� 8QLYHUVLW\� 3UHVV�� ������� DQG� UHIOHFWV� WKH�LPSRUWDQW�SULPDU\�FDUH�UROH�RI�RSWRPHWULVWV��RSKWKDOPLF�RSWLFLDQV����2SWRPHWULVWV�URXWLQHO\�GHWHFW� DQG� UHIHU� D� UDQJH� RI� RFXODU� GLVHDVH� DQG� LQ� VRPH�DUHDV� WKLV� UROH� LV� IRUPDOLVHG� LQ�VFUHHQLQJ�DUUDQJHPHQWV�IRU�FHUWDLQ�SDWLHQW�JURXSV��7KH�5R\DO�&ROOHJH�RI�2SKWKDOPRORJLVWV�HW�DO�����������,Q�WKH�8QLWHG�6WDWHV��RSWRPHWULVWV�QRW�RQO\�GLDJQRVH�H\H�GLVHDVH��EXW�DOVR�WR�YDU\LQJ� H[WHQWV� DUH� DXWKRULVHG� WR� SUHVFULEH� FHUWDLQ� WKHUDSHXWLFV�� � 7KH� &URZQ� UHSRUW�UHFRPPHQGDWLRQV� RIIHU� WKH� SRVVLELOLW\� RI� LQFUHDVLQJ� WKH� UHVSRQVLELOLWLHV� RI� RSWRPHWULF�SUDFWLFH�LQ�WKH�8.�WR�LQFOXGH�WKHUDSHXWLF�SUHVFULELQJ��WKXV�H[SDQGLQJ�LWV�SULPDU\�KHDOWKFDUH�UROH��
(\H�GLVHDVH�LV�WUHDWHG�LQ�D�QXPEHU�RI�GLIIHUHQW�VHWWLQJV���0LQRU�RU�DFXWH�H\H�FRQGLWLRQV�DUH�URXWLQHO\� VHHQ� DW� SULPDU\� FDUH� OHYHO� E\� D� *3�� � 0RUH� XUJHQW� FDVHV�� SDUWLFXODUO\� WKRVH�LQYROYLQJ�WUDXPD��DUH�PDQDJHG�E\�WKH�DFFLGHQW DQG�HPHUJHQF\�GHSDUWPHQW��$	(��RI� WKH�ORFDO� KRVSLWDO�� ZKLFK� PD\� RU� PD\� QRW� LQYROYH� D� VSHFLDOLVW� H\H� FOLQLF�� � &KURQLF� RU� PRUH�VHULRXV� H\H� FRQGLWLRQV� DUH� W\SLFDOO\� PDQDJHG� DW� VHFRQGDU\� FDUH� OHYHO�� DOWKRXJK� WKH�SDWLHQW
V�*3�DQG�RU� RSWRPHWULVW�PD\�EH� LQYROYHG LQ�D� VKDUHG�FDUH�DUUDQJHPHQW�ZLWK� WKH�FRQVXOWDQW���2SWRPHWULVW�SUHVFULELQJ�RI�PHGLFLQHV�ZRXOG�LQYROYH�D�FKDQJH�LQ�WKH�WUHDWPHQW�VHWWLQJ�� FHUWDLQ� SDWLHQWV� PD\� DWWHQG� WKHLU� ORFDO� RSWRPHWULF� SUDFWLFH� LQVWHDG� RI� WKH� *3�VXUJHU\��$	(�RU�+RVSLWDO�(\H�6HUYLFH� �+(6��� �6XFK�D� FKDQJH�PD\�HDVH� WKH�EXUGHQ�RQ�FXUUHQWO\� RYHUVWUHWFKHG� KHDOWKFDUH� SURYLGHUV�� DQG� LPSURYH� DFFHVV� WR� FDUH� IRU� SDWLHQWV���+RZHYHU�� WKLV� PD\� EH� DQ� DGYHUVH� FKDQJH� IRU� RSWRPHWULVWV�� ZKR� ODUJHO\� RSHUDWH� LQ� D�FRPPHUFLDO� HQYLURQPHQW�� LI� UHLPEXUVHPHQW� GRHV� QRW� FRYHU� WKH� QHFHVVDU\� WLPH� DQG�DGGLWLRQDO�LQIUDVWUXFWXUH�FRVWV�WR�GHOLYHU�DQ�DSSURSULDWH�TXDOLW\�RI�FDUH���
2SWRPHWULVWV�PD\�GHWHFW� D�ZLGH� UDQJH�RI� RFXODU� FRQGLWLRQV�QHHGLQJ�D� YDULHW\� RI� SULPDU\�DQG� VHFRQGDU\� FDUH� WUHDWPHQWV�� � 7R� DQDO\VH� IRUPDOO\� WKH� KHDOWK� LPSURYHPHQWV� DQG� WKH�HFRQRPLF� LPSDFW� GXH� WR� WKH� LQWURGXFWLRQ� RI� RSWRPHWULVW� SUHVFULELQJ� ZRXOG� UHTXLUH�DJJUHJDWLQJ�DVVHVVPHQWV�RI� WKH�FRVWV�DQG�EHQHILWV�RI�HDFK�WUHDWPHQW�DQG�SURSRUWLRQV�RI�SDWLHQWV� LQ� ZKRP� WKHVH� FRVWV� DQG� EHQHILWV�PLJKW� FKDQJH�� � 7KH WDVN� RI� HVWDEOLVKLQJ� WKH�FRVW�HIIHFWLYHQHVV�RI�LQGLYLGXDO�WUHDWPHQWV�LV�EH\RQG�WKH�VFRSH�RI�WKLV�UHSRUW�DQG�ZLOO�EH�DWDVN� IRU� WKRVH� GHYLVLQJ� FOLQLFDO� JXLGHOLQHV� IRU� RSWRPHWULF� FDUH�� � +RZHYHU�� WKHUDSHXWLF�SUHVFULELQJ� LV�DQWLFLSDWHG� WR� LQYROYH� WKH�RSWRPHWULVW� LQLWLDWLQJ� WUHDWPHQW� IRU�VHOI�OLPLWLQJ�RU�QRQ�VLJKW� WKUHDWHQLQJ� GLVHDVH�� RU� FRQWLQXLQJ� DQG� PRQLWRULQJ� VHFRQGDU\� FDUH� LQLWLDWHG�WUHDWPHQW�IRU�PRUH�VHULRXV�FRQGLWLRQV���7KH�SULQFLSOH�LVVXHV�DUH�WKH�H[WHQW�WR�ZKLFK�SDWLHQW�
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PDQDJHPHQW�PD\� EHFRPH�PRUH� DSSURSULDWH� �SDWLHQWV� UHFHLYLQJ� WKH� ULJKW� WUHDWPHQW� RU� D�FRUUHFW�UHIHUUDO��DQG�KRZ�WKH�XVH�RI�1+6�DQG�SDWLHQW�UHVRXUFHV�PD\�FKDQJH��
6KDUHG�FDUH�DUUDQJHPHQWV�EHWZHHQ�RSWRPHWULVWV�DQG�RSKWKDOPRORJLVWV�H[LVW�LQ�WKH�86��WKH�8.��&DQDGD�DQG�$XVWUDOLD�� � ,Q�DOO����VWDWHV�LQ�WKH�86��RSWRPHWULVWV�DUH�QRZ�OLFHQVHG�QRW�RQO\� WR� XVH�GLDJQRVWLF� SKDUPDFHXWLFDO� DJHQWV� �'3$V�� LQ� WKH� FRXUVH�RI� WKHLU� SURIHVVLRQDO�SUDFWLFH��EXW�DOVR� WR�SUHVFULEH�FHUWDLQ� WKHUDSHXWLF�SKDUPDFHXWLFDO�DJHQWV��73$V�� IRU� WKHLU�SDWLHQWV��5HHG���������5LGGHU����������,Q�WKUHH�&DQDGLDQ�SURYLQFHV��RSWRPHWULVWV�PD\�XVH�FHUWDLQ� GUXJV� �2SWRPHWULVWV� 5HJLVWUDWLRQ� %RDUG� RI� 9LFWRULD�� ������� � ,Q� WKH� $XVWUDOLDQ�SURYLQFH� RI� 9LFWRULD�� RSWRPHWULVWV� PD\� �REWDLQ�� SRVVHVV�� XVH�� VHOO�� RU� VXSSO\� �LQFOXGLQJ�SUHVFULEH�� LQ� WKH�FRXUVH�RI� WKHLU�SURIHVVLRQDO�SUDFWLFH��FHUWDLQ�6FKHGXOH���SRLVRQV�ZLWKLQ�WKH�PHDQLQJ�RI� WKH�$JHQWV��3RLVRQV�DQG�&RQWUROOHG�6XEVWDQFHV�$FW������� �2SWRPHWULVWV�5HJLVWUDWLRQ�%RDUG� RI�9LFWRULD�� ������� � ,Q�(XURSH� DV� D�ZKROH�� WKH�PRVW� UHFHQW� HYLGHQFH�VXJJHVWV� WKDW� RSWRPHWULVWV� DUH� QRW� OLFHQVHG� WR� JLYH� WKHLU� SDWLHQWV� DQ\�PHGLFDWLRQ� �DSDUW�IURP�WUHDWPHQW�IRU�GU\�H\HV�LQ�6ZHGHQ�DQG�LQ�WKH�8.���(OLH����������,Q�WKH�8.��RSWRPHWULVWV�PD\�XVH�'3$V��EXW�PD\�RQO\�SUHVFULEH�73$V�LQ�DQ�HPHUJHQF\���
7R� H[SORUH� WKH� LPSDFW� RI� LQWURGXFLQJ� WKHUDSHXWLF� SUHVFULELQJ� E\� 8.� RSWRPHWULVWV�� D�OLWHUDWXUH� UHYLHZ� RI� WKH� HSLGHPLRORJ\� DQG� DSSURSULDWHQHVV� RI� FDUH� IRU� D� UDQJH� RI� RFXODU�FRQGLWLRQV� LV� SUHVHQWHG�� WRJHWKHU� ZLWK� DFWLYLW\� GDWD� IURP� QDWLRQDO� VRXUFHV�� � $� QDWLRQDO�VXUYH\�RI�RSWRPHWULVWV LV�UHSRUWHG��SURYLGLQJ�GDWD�RQ�SHUFHSWLRQV�DERXW�WKH�LQWURGXFWLRQ�RI�SUHVFULELQJ� DQG� FRQVHTXHQW� FKDQJHV� LQ� SUDFWLFH�� � 'UDZLQJ� WRJHWKHU� WKH� DYDLODEOH�LQIRUPDWLRQ�� WKH� LPSDFW� RQ� FRVW� DQG� DSSURSULDWHQHVV� RI� FDUH� RI� LQWURGXFLQJ� WKHUDSHXWLF�SUHVFULELQJ� LV� DVVHVVHG�� � ,PSOLFDWLRQV� RI� RXU� ILQGLQJV� DUH� GLVFXVVHG� DQG� D� WHQWDWLYH�UHVHDUFK�DJHQGD�LV�RXWOLQHG�
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�� /LWHUDWXUH�5HYLHZ
��� 6HDUFK�PHWKRGV
:H�FRQGXFWHG�D�V\VWHPDWLF�UHYLHZ�RI�WKH�OLWHUDWXUH�RQ�RSWRPHWULVW�SUHVFULELQJ�DQG�UHODWHG�LVVXHV���:H�VHDUFKHG�PDMRU�GDWDEDVHV��&,1$+/��(0%$6(��0('/,1(�(;35(66��+0,&��$0('� DQG� 6RFLRORJLFDO� $EVWUDFWV�� IURP� ����� RQZDUGV�� � ,QGLYLGXDOO\� WDLORUHG� VHDUFK�KLVWRULHV� ZHUH� FRQVWUXFWHG� WR� UHIOHFW� WKH� GLIIHUHQFHV� LQ� NH\� WHUPV� XVHG� E\� WKH� GLIIHUHQW�GDWDEDVHV��XVLQJ� WKH� WKHVDXUXV�RSWLRQ�SURYLGHG� LQ�:LQ63,5V� �YHUVLRQ����� �6HDUFK� WHUPV�ZHUH� FKRVHQ� LQ� ILYH� DUHDV�� FRYHULQJ� H\H�FDUH� SUDFWLWLRQHUV�� SUHVFULELQJ�� PHGLFDO� DXGLW��UHIHUUDO� DQG�H\H�GLVHDVH�� �7KH�VHDUFK�VWUDWHJLHV�DUH� VKRZQ� LQ�$SSHQGL[���� � ,Q�DGGLWLRQ��QDWLRQDO�DFWLYLW\�GDWD�ZHUH�DQDO\VHG��LQ�RUGHU�WR�SURYLGH�D�EHQFKPDUN�IRU�ILQGLQJV�IURP�WKH�OLWHUDWXUH�UHYLHZ�DQG�VXUYH\���� 6HDUFK�UHVXOWV
6HDUFKLQJ� LGHQWLILHG� ���� FLWDWLRQV�� RI� ZKLFK� ���� UHIHUHQFHV�� FRQVLGHUHG� UHOHYDQW� RQ� WKH�EDVLV�RI�WLWOH�DQG�DEVWUDFW��ZHUH�UHWULHYHG���7KHVH�LQFOXGHG����UHIHUHQFHV�WR����VWXGLHV�DQG�RQH� 3K'� WKHVLV� �3RROH\�� ������� � 2QH� SDSHU� JDWKHUHG� GDWD� IURP� D� SRVWDO� VXUYH\� DQG� DUHYLHZ� �:KLWWDNHU� HW� DO��� ������ DQG� IRXU� SDSHUV� UHSRUWHG� RQ� GLIIHUHQW� DVSHFWV� RI� RQH�UDQGRPLVHG�FRQWUROOHG�WULDO���.H\�GHWDLOV�RI�WKHVH�VWXGLHV�PD\�EH�IRXQG�LQ�$SSHQGL[����WKH�VWXG\�GHVLJQV�DUH�VKRZQ�LQ�%R[�����,W�LV�QRWDEOH�WKDW�PRVW�VWXGLHV�DUH�GHVFULSWLYH��DQG�E\�GHVLJQ�VXEMHFW�WR�D�UDQJH�RI�SRWHQWLDO�ELDVHV���)RU�H[DPSOH��DQ\�REVHUYDWLRQDO�VWXG\�PD\�EH�VXEMHFW�WR�VHOHFWLRQ�ELDVHV�WKDW�PDNH�LWV�ILQGLQJV�DW\SLFDO�� �7KH�OLWHUDWXUH�PD\�EURDGO\�GHVFULEH�FXUUHQW�SUDFWLFH��EXW�ZLOO�QRW�SURYLGH�JRRG�HYLGHQFH�DERXW�KRZ�SUDFWLFH�PD\�EHVW�EH�LPSURYHG�%R[����'HVLJQV�RI�UHWULHYHG�VWXGLHV

0RVW� VWXGLHV� �������� ����� ZHUH� VHW� LQ� WKH�8.���7KLUWHHQ�VWXGLHV�ZHUH�VHW�LQ�WKH�86�DQG�RQH� HDFK� IURP� &DQDGD�� (XURSH� DQG$XVWUDOLD�� � 2QH� SDSHU� �D� PHWD� DQDO\VLV��UHYLHZHG����VWXGLHV� WDNHQ� IURP� WKH�8.��86�DQG� $XVWUDOLD� �%ULQ� 	� *ULIILQ�� ��������7KH� FDUH� VHWWLQJV� IRU� WKHVH� VWXGLHV� DUH�SUHVHQWHG� LQ� 7DEOH� ��� � 7KH� VHWWLQJ� LV� GHWHUPLQHG� E\� WKH� ORFDWLRQ� IURP� ZKLFK� GDWD� ZDV�UHWULHYHG���)RU�H[DPSOH��LI�UHIHUUDO�GDWD�ZHUH�FROOHFWHG�IURP�DQ�$	(�GHSDUWPHQW��WKHVH�DUH�FODVVLILHG�DV�
VHFRQGDU\�FDUH
�GDWD��D�VWXG\��LQ�ZKLFK�*3�UHIHUUDOV�WR�$	(�ZHUH�IRXQG�IURP�*3� QRWHV�� LV� FODVVLILHG� DV� D� 
SULPDU\� FDUH
� VWXG\�� � � 7KHUH� LV� VRPH� RYHUODS� EHWZHHQ�VHFRQGDU\� FDUH� RXWSDWLHQW� GHSDUWPHQWV� DQG� WKH� VR�FDOOHG� 
3ULPDU\� &DUH� &OLQLFV
� �3&&���ZKLFK��DLP�WR�SURYLGH�D�RQH�VWRS�GLDJQRVWLF�VHUYLFH�ZLWKLQ�WKH�KRVSLWDO���2VWHU�HW�DO�����������(TXDOO\��KRVSLWDO�EDVHG�DFFLGHQW�DQG�HPHUJHQF\�GHSDUWPHQWV�KDYH�EHHQ�FODVVLILHG�KHUH�DV�
VHFRQGDU\�FDUH
��EXW�FRXOG�EH�VHHQ�DV�D�SULPDU\�FDUH�VHUYLFH��VLQFH�SDWLHQWV�WHQG�WR�EH�VHOI�UHIHUUHG�� �6WXGLHV�FRYHUHG�D�YDULHW\�RI� WRSLFV��ZKLFK�DUH�GLYLGHG� LQWR� WKUHH�KHDGLQJV��FKDQJHV�LQ�RSWRPHWULVW�PDQDJHPHQW�RI�H\H�GLVHDVH��*3�PDQDJHPHQW�RI�H\H�GLVHDVH�DQG�UHIHUUDOV�IRU�H\H�GLVHDVH���6RPH�VWXGLHV�DGGUHVV�VHYHUDO�RI�WKHVH�WRSLFV�DQG�VR�DSSHDU�LQ�PRUH�WKDQ�RQH�FROXPQ�

�� VXUYH\V�� UHWURVSHFWLYH�REVHUYDWLRQDO�VWXGLHV�� SURVSHFWLYH�REVHUYDWLRQDO�VWXGLHV� SURVSHFWLYH�H[SHULPHQWDO�VWXGLHV� UDQGRPLVHG�FRQWUROOHG�WULDOV� UHYLHZ�PHWD�DQDO\VLV� 3K'�WKHVLV
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7DEOH����6WXG\�VHWWLQJV
&DUH�6HWWLQJ /RFDWLRQ 1XPEHU�RI�5HIHUHQFHV�E\�7RSLF2SWRPHWULVWPDQDJHPHQW *3�PDQDJHPHQW 5HIHUUDOV $OO
3ULPDU\ *3�SUDFWLFH � � � �3ULPDU\ +RVSLWDO�FOLQLF��3&&� � � � �3ULPDU\ 203�RIILFH � � � �3ULPDU\ 2SWRPHWULVW�RIILFH � � � ��3ULPDU\ 2SWRPHWULVW�DQG�*3�RIILFH � � � �6HFRQGDU\ $	(�'HSW � � � �6HFRQGDU\ 'HUPDWRORJLVW � � � �6HFRQGDU\ 2XWSDWLHQW�'HSW � � � �6HFRQGDU\ 2XWSDWLHQW�DQG�$	(�'HSW � � � �6HFRQGDU\ 2SWKDOPRORJ\�'HSW � � � �6HFRQGDU\ 2SWRPHWULVW�FOLQLF � � � �6HFRQGDU\�	�3ULPDU\ 9DULRXV�ORFDWLRQV � � � �
2WKHU &RPPXQLW\� �QXUVLQJ�KRPH� � � � �
7RWDO�QXPEHU�UHIHUHQFHV �� �� �� ��
7KUHH�SDSHUV�SXEOLVKHG�RQ�D�VLQJOH�WULDO��� &KDQJHV�LQ�RSWRPHWULVW�PDQDJHPHQW�RI�H\H�GLVHDVH
� 7KHUH� LV� OLWWOH� DGHTXDWH� UHVHDUFK� WR� LQIRUP� DERXW� DQ� H[SDQGHG� WKHUDSHXWLF� UROH� IRU�RSWRPHWULVWV��$OWKRXJK�RSWRPHWULVW� WKHUDSHXWLF�SUHVFULELQJ�KDV�EHHQ� LQWURGXFHG� LQ� WKH�8QLWHG�6WDWHV�� LWV� LPSDFW�KDV�QRW�EHHQ� LQYHVWLJDWHG� ULJRURXVO\��6XUYH\V�FRQGXFWHG� LQ�WKH�86�VXJJHVW�WKDW�RSWRPHWULVWV�DSSHDU�FRQILGHQW�LQ�D�SUHVFULELQJ�UROH�
� ,Q� WKH� 8.�� VWXGLHV� LQGLFDWH� WKDW� RSWRPHWULVWV� FDQ� ZRUN� ZHOO� ZLWK� *3V� DQG�RSKWKDOPRORJLVWV�LQ�PDQDJLQJ�D�UDQJH�RI�RFXODU�FRQGLWLRQV���6FRSH�WR�SUHVFULEH�PLJKW�UDWLRQDOLVH�WKHVH�UHODWLRQVKLSV�E\�PDNLQJ�VRPH�UHIHUUDOV�XQQHFHVVDU\�
$� WRWDO�RI� WKLUWHHQ�VWXGLHV�ZHUH� UHWULHYHG� WKDW�H[DPLQHG� WKH�VFRSH� WR�GHYHORS�RSWRPHWULF�SUDFWLFH��LQFOXGLQJ�VKDUHG�FDUH�DUUDQJHPHQWV��IRXU�ZHUH�EDVHG�LQ�WKH�8.���$�VXPPDU\�RI�8.�VWXGLHV�LV�SUHVHQWHG�LQ�%R[����NH\�ILQGLQJV�RI�DOO�VWXGLHV�PD\�EH�IRXQG�LQ�$SSHQGL[����
(LJKW� VWXGLHV� DGGUHVVLQJ� RSWRPHWULVW� PDQDJHPHQW� RI� H\H� GLVHDVH� ZHUH� VHW� LQ� WKH� 86���)RXU� RI� WKHVH� ZHUH� SRVWDO� VXUYH\V� GLUHFWO\� DGGUHVVLQJ� WKH� LQWURGXFWLRQ� RI� RSWRPHWULVW�SUHVFULELQJ�LQ�0LVVRXUL��86$��
,Q� -XQH� ������ WKH� VWDWH� RI� 0LVVRXUL� EHJDQ� WR� JUDQW� RSWRPHWULVWV� WKH� OHJDO� DXWKRULW\� WR�SUHVFULEH�WKHUDSHXWLF�SKDUPDFHXWLFDO�DJHQWV��73$��IRU�PDQDJHPHQW�RI�RFXODU�GLVHDVH�DQG�WUDXPD�� �7R�TXDOLI\��RSWRPHWULVWV�KDG�WR�PHHW�DGGLWLRQDO�HGXFDWLRQDO�UHTXLUHPHQWV�DQG�WR�SUDFWLVH� ZLWKLQ� WKH� VWDWH�� �%DFKPDQ� 	� 0F$OLVWHU�� ������� � ,Q� ������ QHZ� OHJLVODWLRQ� ZDV�LQWURGXFHG� WR� IXUWKHU� H[SDQG� WKH� VFRSH� RI� SUDFWLFH� WR� WKH� WUHDWPHQW� RI� JODXFRPD�� DJDLQ�VXEMHFW�WR�DSSURSULDWH�HGXFDWLRQDO�DWWDLQPHQW���7KH�OHJLVODWLRQ�DOORZHG�WKH�XVH�RI�DOO�QRQ�LQMHFWHG� SKDUPDFHXWLFDO� DJHQWV� IRU� WKH� WUHDWPHQW� RI� RFXODU� FRQGLWLRQV�� DQG�� DGGLWLRQDOO\��QHZ�H\H�FDUH�GUXJV�DV�WKH\�EHFDPH�DYDLODEOH��
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%R[����8.�6WXGLHV�RI�RSWRPHWULVW�PDQDJHPHQW�RI�H\H�GLVHDVH�
6WXG\��
&KDPEHUV�DQG�)LVKHU��������FRQGXFWHG�DQ�XQFRQWUROOHG�H[SHULPHQWDO�SURVSHFWLYH�VWXG\�LQ�ZKLFK�SDWLHQWV�ZLWK�DFXWH�H\H�FRQGLWLRQV�ZHUH�UHIHUUHG�E\�*3V��*3�VWDII�RU�E\�SKDUPDFLVWV�WR�GHVLJQDWHG�RSWRPHWULVWV��ZKR�ZHUH�UHLPEXUVHG�IRU�WKHLU�VHUYLFHV�E\�WKH�+HDOWK�$XWKRULW\�����$OO�RI�WKH�RSWRPHWULVWV�IHOW�WKDW�WKH\�ZHUH�DOUHDG\�VHHLQJ�PDQ\�SDWLHQWV�ZLWK�DFXWH�H\H�SUREOHPV�RXW�RI�JRRG�ZLOO��IUHH�RI�DQ\� FKDUJH� WR� WKH� SDWLHQW� RU�+HDOWK� $XWKRULW\�� � %HIRUH� WKH� VWXG\�� WKH\� KDG� KDG� SDWLHQWV� UHIHUUHG� WR� WKHP�E\� D�*3� IRU�GLDJQRVLV�RI�H\H�FRQGLWLRQV���,W�ZDV�IHOW�WKDW�WKH�VFKHPH�ZRXOG�IRUPDOL]H�WKH�RSWRPHWULF�VHUYLFH�DOUHDG\�SURYLGHG�IRU�*3V�DQG�SDWLHQWV�ZLWK�DSSURSULDWH�UHPXQHUDWLRQ��&KDPEHUV�	�)LVKHU�����������+RZHYHU��EHFDXVH�RSWRPHWULVWV�ZHUH�XQDEOH�WR�SUHVFULEH�WKHUDSHXWLF�DJHQWV������RI�WKH�����SDWLHQWV�VHHQ�WKHQ�KDG�WR�YLVLW� WKHLU�*3� IRU� D� SUHVFULSWLRQ�� � $� IXUWKHU� ���ZHUH� UHIHUUHG� EDFN� WR�*3� IRU� RWKHU� UHDVRQV� DQG� ����RI� SDWLHQWV�ZHUH�GLUHFWHG�WR�SKDUPDFLVW�IRU�27&�PHGLFDWLRQ���2SWRPHWULVWV�UHIHUUHG����RI�SDWLHQWV�WR�KRVSLWDO�YLD�*3�DQG����ZHUH�UHIHUUHG�GLUHFWO\�WR�KRVSLWDO���7KH� DXWKRUV� FRQFOXGHG� WKDW�� LQ� JHQHUDO�� WKH� SULPDU\� FDUH� WHDP� IHOW� RSWRPHWULVWV� VKRXOG� EH� DEOH� WR� SUHVFULEH� D� OLPLWHG�QXPEHU�RI�GUXJV��:LWKRXW�WKLV��WKH�VFKHPH�RIIHUHG�OHVV��UDWKHU�WKDQ�PRUH��FRQYHQLHQFH�IRU�WKH�SDWLHQW����6WXG\���7KH�LVVXH�RI�VKDUHG�FDUH�ZDV�DOVR�DGGUHVVHG�E\�WKH�%ULVWRO�*ODXFRPD�6WXG\�������SDWLHQWV�ZLWK�HVWDEOLVKHG�RU�VXVSHFWHG�JODXFRPD� ZHUH� UDQGRPL]HG� WR� UHFHLYH� IROORZ�XS� FDUH� IURP� HLWKHU� WKH� KRVSLWDO�EDVHG� RSKWKDOPRORJLVW� RU� D� FRPPXQLW\�RSWRPHWULVW���$IWHU�WZR�\HDUV��QR�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�LQ�FOLQLFDO�RXWFRPHV�ZDV�GHWHFWHG��*UD\�HW�DO����������7KH�DQQXDO�SHU�SDWLHQW�FRVW� IRU�KRVSLWDO�RSKWKDOPRORJLVWV�YDULHG� IURP����� WR������ZKHUHDV� WKH�DQQXDO�SHU�SDWLHQW�FRVW� IRU� WUHDWPHQW�E\�FRPPXQLW\�RSWRPHWULVWV�UDQJHG�IURP�����WR�MXVW�XQGHU������������SULFHV���&RDVW�HW�DO�����������5HIOHFWLQJ�WKH�SUDJPDWLF�GHVLJQ�RI� WKH� WULDO�� WKHUH�ZHUH� VXEVWDQWLDO� GLIIHUHQFHV� LQ� WKH� LQWHUYDO�EHWZHHQ� IROORZ�XS�YLVLWV� �DYHUDJLQJ����PRQWKV� IRU�RSKWKDOPRORJLVWV�DQG���PRQWKV� IRU�RSWRPHWULVWV��� �7KLV� IDFWRU� ODUJHO\�DFFRXQWHG�IRU� WKH�GLIIHUHQFH� LQ�FRVW�� �7KH�DXWKRUV�HVWLPDWHG�WKDW�LW�FRVW�������WR�WUDLQ�WKH����VWXG\�RSWRPHWULVWV�WR�SDUWLFLSDWH�LQ�VKDUHG�FDUH���6WXG\����$���PRQWK�SURVSHFWLYH�H[SHULPHQWDO�VWXG\�ZDV�FRQGXFWHG�LQ�D�KRVSLWDO�EDVHG�SULPDU\�FDUH�FOLQLF��2VWHU�HW�DO�����������$Q�H[WHQGHG�UROH�IRU�DQ�RSWRPHWULVW�LQYROYHG�WKH�FOLQLFDO�HYDOXDWLRQ�RI�QHZ�UHIHUUDOV�����&RUUHFW� DSSUDLVDO�ZDV� DFKLHYHG� LQ� DOPRVW� ���� �1 ����� RI� FDVHV� IRU�ZKLFK� D� SURYLVLRQDO� GLDJQRVLV�ZDV�PDGH�� � )RU� D�IXUWKHU�����RI�SDWLHQWV��WKH�GLDJQRVLV�ZDV�SDUWLDOO\�FRUUHFW����6WXG\����$� SURVSHFWLYH� XQFRQWUROOHG� H[SHULPHQWDO� VWXG\� FDUULHG� RXW� LQ� &DPGHQ� DQG� ,VOLQJWRQ� RIIHUHG� ORFDO� *3V� WKH� RSWLRQ� RI�LQIRUPDOO\�UHIHUULQJ�VHOHFWHG�SDWLHQWV�ZLWK�DQWHULRU�VHJPHQW�H\H�GLVHDVH�WR�D�VSHFLDOO\�WUDLQHG�RSWRPHWULVW�IRU�H[DPLQDWLRQ�DQG�DGYLFH��:LQNOHU�	�0HDGV����������7KH�VFKHPH�UHFUXLWHG�IRXU�RSWRPHWULVWV�ZLWK�D�*3�DQG�D�SKDUPDFLVW�DV�
SDUWQHUV
���7KH�+HDOWK�$XWKRULW\�SDLG�RSWRPHWULVWV�D�IL[HG�IHH�RI�����IRU�HDFK�SDWLHQW�VHHQ���2SWRPHWULVWV�KDG�ILYH�RSWLRQV��GLVFKDUJH�WKH�SDWLHQW��DGYLVH�QRQ�SKDUPDFHXWLFDO�WUHDWPHQW��UHFRPPHQG�URXWLQH�UHIHUUDO�WR�WKH�+(6��XUJHQW�UHIHUUDO�WR�WKH�+(6��RU�DGYLVH�WKDW�D�SUHVFULSWLRQ�EH�LVVXHG���2I�WKH�����SDWLHQWV�VHHQ�GXULQJ�WKH�ILUVW����PRQWKV�RI�WKH�VFKHPH��PHGLFDWLRQ�ZDV�DGYLVHG�IRU����������SDWLHQWV�������RI�SDWLHQWV�ZHUH�JLYHQ�DGYLFH�RQ�QRQ�SKDUPDFHXWLFDO�WUHDWPHQW�DQG�����ZHUH�GLVFKDUJHG�ZLWKRXW�WUHDWPHQW���2SWRPHWULVWV�DGYLVHG�URXWLQH�UHIHUUDO�IRU�����RI�SDWLHQWV�DQG�QRQH�ZDV�UHIHUUHG�XUJHQWO\������RI�SDWLHQWV�SUHVHQWHG�ZLWK�GU\�H\HV�RU�EOHSKDULWLV�����KDG�EDFWHULDO�FRQMXQFWLYLWLV��SHUVRQDO�FRPPXQLFDWLRQ���
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6XUYH\V�RI� 73$�UHJLVWHUHG�RSWRPHWULVWV�ZHUH� FRQGXFWHG� LQ� �����DQG������ �%DFKPDQ�	�0F$OLVWHU�� ������ %DFKPDQ� 	� %DFKPDQ�� ������� � 2YHU� WKH� IRXU�\HDU� SHULRG�� WKH� PHGLDQ�QXPEHU�RI�SUHVFULSWLRQV�ZULWWHQ�E\�RSWRPHWULVWV�HDFK�PRQWK�URVH�IURP����LQ�������WR����LQ��������7KH�SHUFHQWDJH�RI�RSWRPHWULVWV�SUHVFULELQJ�RUDO�GUXJV�LQ������ZDV�ORZHU�WKDQ�WKH������OHYHO��ZKHUHDV�WKH�SHUFHQWDJH�SUHVFULELQJ�WRSLFDO�GUXJV�FKDQJHG�YHU\�OLWWOH�����,Q�������0F$OLVWHU�FRQGXFWHG�D�VXUYH\�RI�73$�UHJLVWHUHG�RSWRPHWULVWV��0F$OLVWHU������D��DQG� DQRWKHU� VXUYH\� RI� QRQ�73$� UHJLVWHUHG� RSWRPHWULVWV�� 2YHU� ���� RI� 73$�UHJLVWHUHG�RSWRPHWULVWV� ZKR� UHVSRQGHG� UHSRUWHG� FRQILGHQFH� LQ� WUHDWLQJ� FRUQHDO� DEUDVLRQV��FRQMXQFWLYLWLV�� DQG� EOHSKDULWLV�� �0RUH� WKDQ� ����ZHUH� FRQILGHQW� LQ� WKH� UHPRYDO� RI� IRUHLJQ�ERGLHV�DQG� WUHDWPHQW�RI� NHUDWLWLV�� �+RZHYHU�� IHZHU� WKDQ����� IHOW� FRQILGHQW� WUHDWLQJ� LULWLV��WKLV�PD\�KDYH�UHIOHFWHG�WKH�SRVVLEOH�QHHG�IRU�IXUWKHU�V\VWHPLF�LQYHVWLJDWLRQ���,QWHUHVWLQJO\������RI� UHVSRQGHUV� IHOW� WKDW� WKH� LQFUHDVHG�VFRSH�RI�SUDFWLFH�KDG� LPSURYHG� WKHLU� UHODWLRQV�ZLWK�RSKWKDOPRORJLVWV��ZKR�VKRZHG�JUHDWHU�ZLOOLQJQHVV�WR�FR�PDQDJH�SRVW�VXUJLFDO�FDUH�RU�JODXFRPD� SDWLHQWV�� � 2I� QRQ�FHUWLILHG� RSWRPHWULVWV�� ���� IHOW� WKDW� OHJLVODWLYH� FKDQJHV� KDG�KDG�QR�LPSDFW�RQ�UHIHUUDOV�IURP�RSKWKDOPRORJLVWV�DQG�����IHOW�WKHUH�KDG�EHHQ�QR�LPSDFW�RQ� LQWHUSHUVRQDO� UHODWLRQV�ZLWK� RSKWKDOPRORJLVWV�� � 7KH�PRVW� FRPPRQO\� FLWHG� REVWDFOH� WR�FHUWLILFDWLRQ�ZDV�WLPH�IRU�HGXFDWLRQDO�UHTXLUHPHQWV��IROORZHG�E\�
LPSHQGLQJ�UHWLUHPHQW
����$QRWKHU�86�VWXG\�FRQVLGHUHG� WKH�VFRSH�RI�RSWRPHWULF�SUDFWLFH� IURP� WKH�SRLQW�RI� YLHZ�RI�HPHUJHQF\�H\H�FDUH��&RKQ�	�.XUW]����������&RPSXWHULVHG�PHGLFDO�UHFRUGV�ZHUH�UHYLHZHG�RI�DOPRVW�����SDWLHQWV�ZLWK�H\H�UHODWHG�SUREOHPV�DWWHQGLQJ�DQ�HPHUJHQF\�FOLQLF�RYHU�D���PRQWK�SHULRG�LQ��������2FXODU�HPHUJHQFLHV�FRPSULVHG�RI������RI�DOO�HPHUJHQFLHV�VHHQ�LQ�WKH�FOLQLF���2I�WKH�RFXODU�FRQGLWLRQV������ZHUH�IRU�VXSHUILFLDO�FRQGLWLRQV���&RQMXQFWLYLWLV��LQ�DOPRVW�����RI�FDVHV��WRJHWKHU�ZLWK�DEUDVLRQV�DQG�VXSHUILFLDO�IRUHLJQ�ERGLHV�DFFRXQWHG�IRU�DOPRVW� WKUHH�TXDUWHUV�RI�DOO� H\H�HPHUJHQFLHV�� �7KH�DXWKRUV�FRQFOXGHG� WKDW�RSWRPHWULVWV��ZKRVH� VFRSH� RI� SUDFWLFH� LQFOXGHG� WKHUDSHXWLF� SUHVFULELQJ�� PLJKW� EH� DEOH� WR� WUHDW� VRPH�XUJHQW�H\H�FRQGLWLRQV�PRUH�FRVW�HIIHFWLYHO\�WKDQ�WKH�KRVSLWDO����7ZR� 86� SRVWDO� VXUYH\V� ZHUH� GLUHFWHG� DW� ERWK� SULPDU\� DQG� VHFRQGDU\� FDUH� H\H� FDUH�SURYLGHUV��%DVV�HW�DO�����������:DOOV�HW�DO������������3RVWRSHUDWLYH�FDWDUDFW�FDUH�ZDV�VXUYH\HG�QDWLRQDOO\�RQ�D�UDQGRP�VDPSOH�RI�RSWRPHWULVWV�DQG� RSKWKDOPRORJLVWV� �%DVV� HW� DO��� ������� � $� KLJK� UHVSRQVH� UDWH� �PRUH� WKDQ� ����� ZDV�DFKLHYHG� E\� IROORZ� XS� WHOHSKRQH� LQWHUYLHZV� RI� QRQ�UHVSRQGHUV�� � 4XHVWLRQV� DERXW� WKH�IUHTXHQF\�DQG�FRQWHQW�RI�SRVWRSHUDWLYH�H[DPLQDWLRQV�DQG�DERXW�UHIHUUDOV�E\�RSWRPHWULVWV�ZHUH�SRVHG���7KH�UHSRUWHG�PHGLDQ�QXPEHU�RI�UHIHUUDOV�IRU�FDWDUDFW�VXUJHU\�LQ������PDGH�E\�RSWRPHWULVWV�ZDV������)RU�SDWLHQWV�ZLWKRXW�SRVW�RSHUDWLYH�FRPSOLFDWLRQV��IRXU�IROORZ�XS�YLVLWV� GXULQJ� WKH� ILUVW� IRXU� PRQWKV� DIWHU� VXUJHU\� ZHUH� UHFRPPHQGHG� E\� WKH� $PHULFDQ�$FDGHP\�RI�2SKWKDOPRORJLVWV������RI�RSKWKDOPRORJLVWV�DQG�����RI�RSWRPHWULVWV�UHSRUWHG�WKDW�WKH\�ZRXOG�SHUIRUP�IHZHU�H[DPLQDWLRQV���7KH� 2NODKRPD� VWXG\� �:DOOV� HW� DO��� ������ VXUYH\HG� JHQHUDO� DQG� IDPLO\� SK\VLFLDQV������������������RSWRPHWULVWV����������������DQG�RSKWKDOPRORJLVWV���������������DERXW�WKH�JHQHUDO�PDQDJHPHQW�RI�H\H�GLVHDVH��$�WKHUDSHXWLF�GUXJ�OLFHQVH�ZDV�KHOG�E\�����RI�UHVSRQGLQJ�RSWRPHWULVWV�� �6LPLODUO\�� ����RI� RSWRPHWULVWV�ZRXOG� WUHDW� FRQMXQFWLYLWLV� DQG�D�VLPLODU� SURSRUWLRQ�ZRXOG� WUHDW� GU\� H\H� DQG� FRUQHDO� DEUDVLRQ�� ����ZRXOG� WUHDW� D� FRUQHDO�XOFHU�DQG�����ZRXOG�WUHDW�JODXFRPD���)RU�DOO�WKH�FRQGLWLRQV�OLVWHG��RSWRPHWULVWV�ZRXOG�WUHDW�D�KLJKHU�SURSRUWLRQ�RI�SUHVHQWLQJ�SDWLHQWV�WKDQ�ZRXOG�IDPLO\�DQG�JHQHUDO�SK\VLFLDQV��
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$� 86� UHYLHZ� RI� RSWRPHWULF� PDOSUDFWLFH� VXPPDULVHG� ���� FDVH� UHSRUWV� LQYROYLQJ�RSWRPHWULVWV�RQ�ILOH�DW�)ORULGD�6RFLHW\�RI�2SKWKDOPRORJ\�ZKLFK�WRRN�SODFH�GXULQJ�WKH�SHULRG������� ����� �.LUNFRQQHOO� HW� DO��� ������� � 7KHVH�ZHUH� 
FOLQLFDOO\� VHULRXV�PHGLFDO� FRQGLWLRQV�DULVLQJ�IURP�WKH�HIIRUWV�RI�DOO�KHDOWK�SUDFWLWLRQHUV�WR�GLDJQRVH�DQG�WUHDW�RFXODU�FRQGLWLRQV
���2QO\����RI�WKHVH�����FDVHV�ZHQW�WR�FRXUW�ZLWK�IDLOXUH�WR�SURVHFXWH�EHLQJ�DWWULEXWHG�WR�ODFN�RI� HYLGHQFH� RI� RSWRPHWULF� PDOSUDFWLFH�� � 1R� FRQFOXVLRQV� DERXW� WKH� VDIHW\� RI� RSWRPHWULVW�SUDFWLFH�FDQ�EH�GUDZQ�IURP�WKLV�VWXG\�GHVLJQ���$� SRVWDO� VXUYH\� FRQGXFWHG� LQ� ��� (XURSHDQ� FRXQWULHV� �(OLH�� ������� SRVHG� D� UDQJH� RI�TXHVWLRQV� WR� RSWLFLDQV�� RSWRPHWULVWV� DQG� RSKWKDOPRORJLVWV�� FRYHULQJ� WKH� VFRSH� RI� WKH�SURIHVVLRQV��LQWHU�SURIHVVLRQDO�UHODWLRQVKLSV��IHHV�FKDUJHG��WKH�VXSSO\�RI�RSKWKDOPRORJLVWV�DQG� WKH� �KRSHV� DQG� IHDUV�� KHOG� E\� UHVSRQGHQWV�� � $� VPDOO� VDPSOH� �1 ����� DQG� ORZ�UHVSRQVH�UDWH�������SUHFOXGHV�GUDZLQJ�DQ\�ILUP�FRQFOXVLRQV�IURP�WKH�VWXG\�ILQGLQJV������� *3�PDQDJHPHQW�RI�H\H�GLVHDVH�
 ��7KHUH� LV� OLWWOH� DGHTXDWH� UHVHDUFK� WR� GHVFULEH� WKH� TXDOLW\� RI� *3�PDQDJHPHQW� RI� H\H�GLVHDVH�����$OWKRXJK� GLVFRUG�PD\� VHOGRP� EH� FOLQLFDOO\� LPSRUWDQW�� LQ� DSSUR[LPDWHO\� KDOI� RI� FDVHV�RSKWKDOPRORJLVWV�GLVDJUHHG�ZLWK�JHQHUDO�SUDFWLWLRQHUV
�GLDJQRVHV�����6HYHUDO� VWXGLHV�KDYH�TXHVWLRQHG� WKH� LQDSSURSULDWH�*3�XVH�RI� FRUWLFRVWHURLGV� IRU� H\H�FRQGLWLRQV���7ZHOYH�VWXGLHV�DGGUHVVHG�WKH�PDQDJHPHQW�RI�H\H�GLVHDVH�E\�*3V�RU�RWKHU�SULPDU\�FDUH�SK\VLFLDQV��NH\� ILQGLQJV�DUH�VXPPDULVHG� LQ�$SSHQGL[���� �:LWK�RQH�H[FHSWLRQ��DOO�VWXGLHV�ZHUH� SXEOLVKHG� EHIRUH� ������ VLQFH� WKHQ� LPSRUWDQW� FKDQJHV�ZLWKLQ� ERWK� WKH�8.� DQG�86�SULPDU\�KHDOWK�FDUH�V\VWHPV�PD\�KDYH�DIIHFWHG�WKH�UHOHYDQFH�RI�ILQGLQJV���7KHUH�ZDV�QR�VWXG\�ZLWK�D�UDQGRPLVHG�FRQWUROOHG�GHVLJQ��DQG�RQO\�WZR�DWWHPSWHG�D�FRPSDUDWLYH�DQDO\VLV��+DUULVRQ�HW� DO��� ������:DOOV� HW� DO��� ������� �7KHUH�ZHUH� IRXU� UHYLHZV�RI� FDVH�QRWHV�� IRXU�SURVSHFWLYH�REVHUYDWLRQDO�VWXGLHV�DQG�WZR�SRVWDO�VXUYH\V���5HIHUUDO�SDWWHUQV�DUH�UHSRUWHG�LQ�WKH�VHFWLRQ�������7KHUH� ZHUH� WZR� H[SHULPHQWDO� VWXGLHV�� RQH� RI� ZKLFK� JDYH� *3V� WKH� RSWLRQ� RI� VHQGLQJ�SDWLHQWV�ZLWK�DQWHULRU�H\H�FRQGLWLRQV�WR�DQ�RSWRPHWULVW��:LQNOHU�	�0HDGV����������+RZHYHU��GHWDLOV�RI�*3�PDQDJHPHQW�ZHUH�QRW�UHSRUWHG�����0RVW� RI� WKH� VWXGLHV� ZHUH� 8.�EDVHG� �������� DQG� GDWD� ZDV� FROOHFWHG� IURP�*3� SUDFWLFHV��������� �2I� WZR�86� VWXGLHV�� RQH� SURYLGHG� IHZ� GDWD� �(WWLQJHU� HW� DO��� ������ DQG� WKH� RWKHU�VXUYH\HG�WKH�SURSRUWLRQ�RI�H\H�FRQGLWLRQV�WKDW�H\H�FDUH�SUDFWLWLRQHUV�ZRXOG�WUHDW��:DOOV�HW�DO���������� �7KH�UHVSRQVH�UDWH�RI� IDPLO\�SUDFWLWLRQHUV� WR� WKLV� ODWWHU�VXUYH\�ZDV� ORZ���������2I� UHVSRQGHQWV�� ���� LQGLFDWHG� WKDW� WKH\� ZRXOG� WUHDW� FRQMXQFWLYLWLV�� ���� ZRXOG� WUHDW�FRUQHDO�DEUDVLRQ�DQG�����ZRXOG�WUHDW�GU\�H\H���2QO\�����ZRXOG�WUHDW�D�FRUQHDO�XOFHU�DQG�MXVW� ��� ZRXOG� WUHDW� JODXFRPD�� � 7KHVH� SURSRUWLRQV� ZHUH� VLPLODU� WR�� RU� ORZHU� WKDQ�� WKH�WUHDWPHQW�OHYHOV�LQGLFDWHG�E\�VXUYH\HG�RSWRPHWULVWV�LQ�WKH�VDPH�VWXG\����
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������ 'LDJQRVWLF�DFFXUDF\��7ZR� VWXGLHV� H[DPLQHG� WKH� DFFXUDF\� RI� *3� GLDJQRVLV� RI� RFXODU� FRQGLWLRQV� ZLWKLQ� WKH�SUDFWLFH� VHWWLQJ�� � 7KH� GLDJQRVWLF� DFFRUG� DQG� GLVDJUHHPHQW� EHWZHHQ� *3V� DQG� DQ�RSKWKDOPRORJLVW�ZHUH�LQYHVWLJDWHG�DV�SDUW�RI�D�SURVSHFWLYH�REVHUYDWLRQDO�VWXG\�RI����*3V��6KHOGULFN� HW� DO��� ������� � ,Q� ���� RI� FDVHV�� WKH� RSKWKDOPRORJLVW� FRQILUPHG� WKH� *3V
�GLDJQRVHV�� � 7KHUH� ZDV� LPSRUWDQW� GLVDJUHHPHQW� LQ� RQO\� ����� RI� FDVHV�� � $OOHUJLF�FRQMXQFWLYLWLV� DQG� GU\� H\HV� ZHUH� WKH� PRVW� FRPPRQO\� PLVGLDJQRVHG� FRQGLWLRQV� DQG�LQIHFWLYH�FRQMXQFWLYLWLV�ZDV�WKH�PRVW�IUHTXHQWO\�RYHU�GLDJQRVHG�FRQGLWLRQ���7KH�DFFXUDF\�RI�*3� GLDJQRVLV� ZDV� SUHVHQWHG� LQ� WHUPV� RI� VHQVLWLYLW\�� VSHFLILFLW\� DQG� SRVLWLYH� SUHGLFWLYH�SRZHU��339�����7KH�339�IRU�*3�GLDJQRVLV�RI�VXVSHFWHG�JODXFRPD�ZDV������IRU�LQIHFWLYH�FRQMXQFWLYLWLV�ZDV������IRU�DOOHUJLF�FRQMXQFWLYLWLV�ZDV������DQG�IRU�FDWDUDFW�ZDV�������2I�SDWLHQWV�SUHVFULEHG�D�FRUWLFRVWHURLG������ZHUH�VHHQ�E\�WKH�RSKWKDOPRORJLVW�DQG�GLDJQRVWLF�DFFRUG�ZDV�IRXQG�LQ�RQO\�������RI�WKH�FDVHV��6KHOGULFN�HW�DO�����������$Q�REVHUYDWLRQDO�VWXG\�RI�H\H�GLVHDVH�ZDV�FRQGXFWHG�DW�D�FRPPXQLW\�KHDOWK�FHQWUH��'DUW��������� � $Q� RSKWKDOPLF� VHUYLFH� ZDV� SURYLGHG� E\� DQ� RSKWKDOPRORJLVW� DW� DQ� HTXLSSHG�H[DPLQDWLRQ� URRP� DW� WKH� KHDOWK� FHQWUH�� � 7KLUW\� SDWLHQWV� VDZ� ERWK� D� *3� DQG� WKH�RSKWKDOPRORJLVW�� � 'LDJQRVWLF� DFFRUG� ZDV� DFKLHYHG� IRU� ��� ������ RI� WKHVH� SDWLHQWV���0LFURELDO�FRQMXQFWLYLWLV�KDG�EHHQ�RYHU�GLDJQRVHG�DW�WKH�H[SHQVH�RI�EOHSKDULWLV�DQG�WZR�*3�GLDJQRVHV�RI�FDWDUDFW�ZHUH�DOVR�IRXQG�WR�EH�LQFRUUHFW���7KH�VPDOO�VDPSOH�VL]H�RI�WKLV�VWXG\�OLPLWV�JHQHUDOLVDWLRQ�IURP�WKHVH�UHVXOWV���������� 3UHVFULELQJ�DSSURSULDWHQHVV��7KUHH� VWXGLHV� UHSRUWHG� RQ� WKH� XVH� RI� VWHURLGV� IRU� RFXODU� FRQGLWLRQV�� � $Q� HLJKW�ZHHN�SURVSHFWLYH� REVHUYDWLRQDO� VWXG\� RI� ��� *3V� IRXQG� WKDW� ���� RI� SDWLHQWV� ZLWK� RSKWKDOPLF�DLOPHQWV� UHFHLYHG� H\H� SUHSDUDWLRQV� FRQWDLQLQJ� VWHURLGV� DQG� WKDW� WKHVH� ZHUH� VRPHWLPHV�VXSSOLHG�RQ�UHSHDW�SUHVFULSWLRQ��3KLOOLSV�HW�DO�����������7KH�DXWKRUV�KLJKOLJKWHG�WKH�GDQJHUV�RI� RFXODU� VWHURLG� XVH�� UHFRPPHQGLQJ� WKDW� WKHVH�PHGLFDWLRQV� VKRXOG� QRW� EH� DYDLODEOH� DV�UHSHDW� SUHVFULSWLRQV�� � 6KHOGULFN� DQG� FROOHDJXHV� UHSRUWHG� WKDW� FRUWLFRVWHURLGV� FRQVWLWXWHG������*3�RSKWKDOPLF�PHGLFDWLRQV�SUHVFULEHG��RI�ZKLFK�����ZHUH�FRQVLGHUHG�LQDSSURSULDWH�E\�WKH�VWXG\�RSKWKDOPRORJLVW��EDVHG�RQ�WKH�*3
V�GLDJQRVLV��6KHOGULFN�HW�DO�����������'HWDLOV�RI� VWXGLHV� WKDW� SURYLGH� GDWD� RQ� WKH� IUHTXHQF\� RI� SUHVFULSWLRQV� IRU� GLIIHUHQW� WRSLFDO� H\H�SUHSDUDWLRQV�DUH�VXPPDULVHG�LQ�7DEOH����������� (SLGHPLRORJ\�RI�RFXODU�GLVHDVHV��6WXGLHV� SURYLGHG� VRPH� GDWD� RQ� WKH� SUHYDOHQFH� RI� YDULRXV� H\H� FRQGLWLRQV� �7DEOH� �����3KLOOLSV�GHILQHV� 
SDWLHQW� FRQWDFWV
� LQ� WKH� ORRVH�VHQVH�� WR� LQFOXGH� UHSHDW�SUHVFULSWLRQV�DQG�WHOHSKRQH�FRQYHUVDWLRQV��ZKHUHDV�'DUW��6KHOGULFN�DQG�0F'RQQHOO�LQFOXGH�RQO\�IDFH�WR�IDFH�FRQVXOWDWLRQV�EHWZHHQ�WKH�SDWLHQW�DQG�SK\VLFLDQ�IRU�QHZ��RU�QHZO\�UHFXUUHQW��GLVHDVH���7KLV�PD\� DFFRXQW� IRU� VRPH� YDULDWLRQ� LQ� WKH� SUHYDOHQFH� RI� PRUH� FKURQLF� GLVRUGHUV� VXFK� DV�FDWDUDFW�DQG�JODXFRPD���'DUW
V�VWXG\�ZDV�FRQGXFWHG�RYHU�D�WKUHH�PRQWK�SHULRG�GXULQJ�WKH�VXPPHU��ZKLFK�PD\�H[SODLQ�WKH�ILQGLQJV�IRU�DOOHUJLF�FRQMXQFWLYLWLV���%DVHG�RQ�WKHVH�GDWD��D�*3�ZLWK�D� OLVW�VL]H�RI������SDWLHQWV��ZRXOG�H[SHFW�EHWZHHQ����DQG�����FRQVXOWDWLRQV� IRU�H\H�GLVRUGHUV�D�\HDU���������
                                                     
1�6HQVLWLYLW\�UHSUHVHQWV�WKH�SURSRUWLRQ�RI�GLVHDVHG�SHUVRQV�LQ�D�VFUHHQHG�SRSXODWLRQ�ZKR�WHVW�SRVLWLYH�IRU�WKH�GLVHDVH��,W�LV�D�PHDVXUH�RI�WKH�SUREDELOLW\�RI�FRUUHFWO\�GLDJQRVLQJ�D�FRQGLWLRQ��6SHFLILFLW\�LV�WKH�SURSRUWLRQ�RI�QRQ�GLVHDVHG�SHUVRQV�ZKR�WHVW�QHJDWLYH�IRU�D�GLVHDVH��,W�LV�D�PHDVXUH�RI�WKH�SUREDELOLW\�RI�FRUUHFWO\�LGHQWLI\LQJ�D�QRQ�GLVHDVHG�SHUVRQ��7KH�3RVLWLYH�3UHGLFWLYH�9DOXH�JLYHV�WKH�SURSRUWLRQ�RI�SHUVRQV�WHVWLQJ�SRVLWLYH�ZKR�DUH�DFWXDOO\�GLVHDVHG��
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7DEOH����2FXODU�PHGLFDWLRQV��IUHTXHQF\�RI�SUHVFULELQJ�LQ�JHQHUDO�SUDFWLFH�� � 0F'RQQHOO������� 3KLOOLSV������� 6KHOGULFN�������1XPEHU�RI�SUHVFULSWLRQV��
SDWLHQW�FRQWDFWV�� ���� ���� ����
�1RQ�GUXJ�WUHDWPHQW����FRQVXOWDWLRQV�� ������������� 16� 16�$GYLFH�RQO\��QR�WUHDWPHQW����FRQVXOWDWLRQV�� ��������������� 16� ���������������$QWL�LQIHFWLYH�H\H�SUHSDUDWLRQV� � � �2UDO�DQWLELRWLFV� ����� � �7RSLFDO�DQWLELRWLFV��DOO�� � � ������&KORUDPSKHQLFRO� ������ ������ ������)UDP\FHWLQ� � ����� �*HQWDP\FLQ� ����� ����� �6XOIDFHWDPLGH� � ����� �7ULPHWKRSULP��SRO\P\[LQ� � ����� �$F\FORYLU� � ����� �&RUWLFRVWHURLGV�DQG�RWKHU�DQWLLQIODPPDWRU\�SUHSDUDWLRQV� � �$OOHUJ\�GUXJV� � � ������2UDO�DQWLKLVWDPLQHV� ����� � �7RSLFDO�FRUWLFRVWHURLGV� ����� � �����7RSLFDO�DQWLKLVWDPLQHV� ����� � �%HWDPHWKDVRQH� � ����� �&OREHWDVRQH� � ����� �+\GURFRUWLVRQH� � ����� �7RSLFDO�VRGLXP�FURPRJO\FDWH� ������ � �����$QWD]ROLQH���F\FORPHWD]ROLQH� � ����� �0\GULDWLFV�DQG�F\FORSOHJLFV� � � �$WURSLQH� � ����� �&\FORSHQWRODWH� � ����� �7UHDWPHQW�RI�JODXFRPD� � � �7LPRSWRO� � ������ �3LORFDUSLQH� � ����� �/RFDO�DQDHVWKHWLFV�� � � �0LVFHOODQHRXV� � � �+\SURPHOORVH� ����� ����� �&KORUDPSKHQLFRO���K\GURFRUWLVRQH� � ����� ���
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7DEOH����3UHYDOHQFH�RI�H\H�FRQGLWLRQV�LQ�JHQHUDO�SUDFWLFH�� 7ULDO� 'DUW������� 0F'RQQHOO������� 3KLOOLSV������� 6KHOGULFN�������1R�FDVHV�GLDJQRVHG�� ���� ���� ���� �����&RQVXOWDWLRQ� UDWH� IRU� RFXODU� GLVRUGHUV�������SRSXODWLRQ�\HDU� ����� ����� ����� �����
� � � � �$OOHUJLF�FRQMXQFWLYLWLV�� ������ ������ ������ ������$QWHULRU�XYHLWLV� � � � �����%DFWHULDO��LQIHFWLYH��FRQMXQFWLYLWLV�� ����� ������ ������ ������%OHSKDULWLV��DOO�� ����� ����� ����� �����&DWDUDFW� ����� ����� ����� �����&RUQHDO�DEUDVLRQ�DQG�IRUHLJQ�ERG\� � ����� � �'U\�H\H��NHUDWRFRQMXQFWLYLWLV�VLFFD� ����� � ����� �����)ORDWHUV� ����� ����� � �*ODXFRPD� ����� ����� ������ �����,ULWLV� ����� ����� ����� �/DFULPDO�GLVRUGHU� ����� ����� ����� �����0DFXODU�GLVHDVH� ����� � � �����0HLERPLDQ�F\VW��FKDOD]LRQ
� ����� ����� ����
� �����0LJUDLQH��ZLWK�H\H�V\PSWRPV�� ����� � � �����3UREOHPV�ZLWK�FRQWDFW�OHQVHV� ����� ����� � �6W\H� � ����� � �����7UDXPD� ����� � � ��������������
LQFOXGLQJ�KRUGHROXP�F\VW������ 5HIHUUDOV�IRU�H\H�GLVHDVH����7KHUH� LV� OLWWOH� DGHTXDWH� UHVHDUFK� WR� GHVFULEH� WKH�DSSURSULDWHQHVV�RI�*3� UHIHUUDOV� IRU�H\H�GLVHDVH������ ,Q�VWXGLHV��DERXW�����RI�*3�RFXODU�FRQVXOWDWLRQV�UHVXOW� LQ�D�UHIHUUDO���*3�DFFXUDF\�RI�GLDJQRVHV� RQ� UHIHUUDO� LV� YDULDEOH�� DQG� *3V� PD\� RIWHQ� UHIHU� IRU� D� GHILQLWH� GLDJQRVLV�EHFDXVH�RI�FOLQLFDO�XQFHUWDLQW\�����$ERXW� ��� RI� DOO� RSWRPHWULVW� FRQVXOWDWLRQV� UHVXOW� LQ� D� UHIHUUDO�� PRVW� FRPPRQO\� IRU�VXVSHFWHG�FDWDUDFW�RU�VXVSHFWHG�JODXFRPD�������2SWRPHWULVW� DFFXUDF\� RI� GLDJQRVHV� DQG� DSSURSULDWHQHVV� RI� UHIHUUDO� LV� KHDYLO\�LQIOXHQFHG�E\�OHJDO�UHTXLUHPHQWV�XSRQ�RSWRPHWULVW�SUDFWLFH���'HVSLWH�WKLV��RSWRPHWULVWV�SHUIRUP�DV�ZHOO�DV�RU�EHWWHU�WKDQ�*3V�RQ�WKHVH�FRXQWV�����&RQMXQFWLYDO� GLVRUGHUV� IRUP� DERXW� ���� RI� DOO� RFXODU� FRQGLWLRQV� VHHQ� DW� $	(�GHSDUWPHQWV���
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7KLUW\�ILYH�SXEOLVKHG�VWXGLHV�DGGUHVVHG�UHIHUUDO�IRU�RFXODU�GLVHDVH��LQ�DGGLWLRQ��D�UHYLHZ�RI�UHIHUUDOV�DW�WZR�8.�H\H�KRVSLWDOV�ZDV�LGHQWLILHG��SXEOLVKHG�DV�D�3K'�WKHVLV���.H\�ILQGLQJV�RI� DOO� ��� UHIHUHQFHV� DUH� VXPPDULVHG� LQ� $SSHQGL[� ��� � 7KH� VWXGLHV� DGRSWHG� D� YDULHW\� RI�GHVLJQV�DQG�DGGUHVVHG�D�UDQJH�RI�LVVXHV���7KH�VRXUFH�RI�GLDJQRVHV�UHSRUWHG�LQ�SUDFWLFH�EDVHG� VWXGLHV� YDULHG�� IRU� H[DPSOH� EDVHG� RQ�*3V
� REVHUYDWLRQV� RU� WKH� SDWLHQWV
�PHGLFDO�UHFRUGV���0RVW� RI� WKH� VWXGLHV� ������ ZHUH� EDVHG� LQ� WKH� 8.�� EXW� ILYH� ZHUH� VHW� LQ� WKH� 86�� RQH� LQ�&DQDGD� DQG� RQH� SDSHU� LQFOXGHG� VWXGLHV� WDNHQ� IURP� WKH� 8.�� 86� DQG� $XVWUDOLD� �%ULQ� 	�*ULIILQ����������2I�WKH����VWXGLHV��HOHYHQ�ZHUH�UHYLHZV��RQH�LQFOXGLQJ�D�VXUYH\���HLJKW�ZHUH�VXUYH\V� DQG� WHQ� ZHUH� REVHUYDWLRQDO� VWXGLHV�� � 7KHUH� ZHUH� WZR� SURVSHFWLYH� FDVH� VHULHV�VWXGLHV��,ODQJR�HW�DO���������&ODRXp��������DQG�WZR�5&7V��*UD\�HW�DO����������.OMDNRYLF�HW�DO���������� �7KH� UHPDLQLQJ�GHVLJQV�ZHUH�D�SURVSHFWLYH�H[SHULPHQWDO�VWXG\� �&KDPEHUV�	�)LVKHU���������DQG�D�PHWD�DQDO\VLV��%ULQ�	�*ULIILQ�����������2SWRPHWULVWV�ZHUH�WKH�VROH�LQLWLDWRUV�RI�UHIHUUDOV�LQ�MXVW�RYHU�RQH�WKLUG�������RI�VWXGLHV���$�IXUWKHU� WKLUG� RI� VWXGLHV� FRPSDUHG� UHIHUUDOV� E\� D� YDULHW\� RI� LQLWLDWRUV� DQG� ���� DGGUHVVHG�VROHO\� *3� �RU� 3ULPDU\� &DUH� 3K\VLFLDQ�� UHIHUUDOV�� � 2QH� VWXG\�� EDVHG� LQ� D� GHUPDWRORJ\�GHSDUWPHQW�� FRQVLGHUHG� UHIHUUDOV� E\� GHUPDWRORJLVWV� WR� RSKWKDOPRORJLVWV� IRU� PHGLFDWLRQ�UHODWHG� RFXODU� GLVRUGHUV� �&R[� 	� 3DWHUVRQ�� ������� � $� SRVWDO� VXUYH\� RI� RSWRPHWULVWV�FRQVLGHUHG� SHUFHLYHG� FKDQJHV� LQ� UHIHUUDOV� UHFHLYHG� IURP� RSKWKDOPRORJLVWV� �0F$OLVWHU������E�� DQG� DQ� $	(�EDVHG� VWXG\� UHSRUWHG� RQO\� VHOI�UHIHUUDOV� �(GZDUGV�� ������� � ,Q� RQH�VWXG\�RI�UHIHUUDOV�WR�WKH�%ULVWRO�(\H�+RVSLWDO��QR�LQLWLDWRU�RI�UHIHUUDOV�ZDV�VSHFLILHG��/DLGODZ�HW� DO��� ������� � � $� 8.� REVHUYDWLRQDO� VWXG\� DVVHVVHG� WKH� UROH� RI� DQ� RSKWKDOPRORJLVW� LQ� D�FRPPXQLW\�KHDOWK�FHQWUH�DQG�PHDVXUHG�WKH�QXPEHU�RI�UHIHUUDOV�DYHUWHG�DV�ZHOO�DV�DFWXDO�UHIHUUDOV��'DUW���������������� 5HDVRQV�IRU�*3�LQLWLDWHG�UHIHUUDOV��$Q�REVHUYDWLRQDO�VWXG\�RI����*3V�IRXQG�WKDW�������RI�SDWLHQWV�SUHVHQWLQJ�WR�WKH�*3�ZLWK�DQ� RFXODU� GLVRUGHU�ZHUH� UHIHUUHG� WR� DQ� RSKWKDOPRORJLVW�� WKH� UHIHUUDO� UDWH� WR� DOO� SURYLGHUV��RSWLFLDQV�DQG�PHGLFDO� RU� QHXURORJ\� VSHFLDOLVWV��ZDV������� �6KHOGULFN�HW� DO��� ������� �2I�UHIHUUDOV� WR� DQ� RSKWKDOPRORJLVW�� ���� ZHUH� 
URXWLQH
� UHIHUUDOV� DQG� ���� ZHUH� 
XUJHQW
�UHIHUUDOV�������RI�UHIHUUDOV�ZHUH�IRU�HPHUJHQF\�FDUH��DQG�D�IXUWKHU�����ZHUH�UH�UHIHUUDOV���)HZHU�WKDQ����ZHUH�IRU�SULYDWH�RSKWKDOPLF�FRQVXOWDWLRQV�����6LPLODUO\�� 0F'RQQHOO� IRXQG� WKDW� ������ RI� RFXODU� SDWLHQWV� ZHUH� UHIHUUHG� WR� DQ�RSKWKDOPRORJLVW�� UHIHUUDOV� WR�RWKHU�SURYLGHUV�ZHUH�QRW� UHSRUWHG��0F'RQQHOO��������� �(LJKW�VWXGLHV� SURYLGLQJ� GDWD� RQ� *3� UHIHUUDOV� DUH� VXPPDULVHG� LQ� 7DEOH� ��� � 9DULDWLRQ� LQ� VWXG\�GHVLJQ� OLPLWV� WKH� FRPSDUDELOLW\� RI� ILQGLQJV�� � 5HIHUUDO� GDWD� FRXOG� EH� FROOHFWHG� DW� SUDFWLFH�OHYHO�RU�IURP�D�UDQJH�RI�VHFRQGDU\�FDUH�VHWWLQJV��DQG�SUHYDOHQFH�DQG�LQFLGHQFH�GDWD�DUH�YDULRXVO\�UHSRUWHG���'HVSLWH�GLIIHUHQW�VWXG\�DSSURDFKHV��VRPH�PHVVDJHV�DUH�DSSDUHQW���5HIHUUDOV�IRU�FDWDUDFWV�UHSUHVHQW�EHWZHHQ�����DQG�����RI�*3�UHIHUUDOV��DOWKRXJK�WKLV�UDWH� LV�PXFK�ORZHU�ZKHQ�RQO\�QHZ�UHIHUUDOV�DUH�FRQVLGHUHG�� �(\HOLG�GLVRUGHUV�IRUP�DERXW�����WR�����RI�UHIHUUDOV���,Q�JHQHUDO�� OHVV�WKDQ����RI�*3�UHIHUUDOV�ZHUH�IRU�JODXFRPD�H[FHSW��QRWDEO\��LQ�RQH�VWXG\�ZKHUH�DOO�SDWLHQWV�ZHUH�SUHYLRXV�UHIHUUDOV�DQG�DJHG����DQG�RYHU��+LOOPDQ����������
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7DEOH����*3�UHIHUUDOV�IRU�RFXODU�GLVHDVH��E\�FRQGLWLRQ��6WXG\� 6RXUFH�RI�GLDJQRVLV� 5HIHUUDO�GHVWLQDWLRQ� 5HDVRQ�IRU�UHIHUUDO� ��5HIHUUDOV� 1R�FDVHV� 1� 3DWLHQW�JURXS�
(WWLQJHU�HW�DO������� 3&3� 2SKWKDOPRORJLVW� &RQMXQFWLYLWLV� ������� �� �� $OO�UHIHUUDOV�IRU�RFXODU�FRQGLWLRQV�� 3&3� 2SKWKDOPRORJLVW� (\H�LUULWDWLRQ� ������� �� �� $OO�UHIHUUDOV�IRU�RFXODU�FRQGLWLRQV�� 3&3� 2SKWKDOPRORJLVW� *ODXFRPD�� ������� �� �� $OO�UHIHUUDOV�IRU�RFXODU�FRQGLWLRQV�� 3&3� 2SKWKDOPRORJLVW� ,WFK\�H\HV� ������ �� �� $OO�UHIHUUDOV�IRU�RFXODU�FRQGLWLRQV�+DUULVRQ�HW�DO������� *3� 2SKWKDOPRORJLVW� %LQRFXODU�YLVLRQ�DQRPDO\� ������ ��� ���� 1HZ�*3�UHIHUUDOV�IRU�RFXODU�FRQGLWLRQV�� *3� 2SKWKDOPRORJLVW� &DWDUDFW� ����� ��� ���� 1HZ�*3�UHIHUUDOV�IRU�RFXODU�FRQGLWLRQV�� *3� 2SKWKDOPRORJLVW� *ODXFRPD��VXVSHFWHG�� ����� ��� ���� 1HZ�*3�UHIHUUDOV�IRU�RFXODU�FRQGLWLRQV�� *3� 2SKWKDOPRORJLVW� +HDGDFKH� ����� �� ���� 1HZ�*3�UHIHUUDOV�IRU�RFXODU�FRQGLWLRQV�� *3� 2SKWKDOPRORJLVW� /LG��DGQH[D�GLVRUGHUV� ������ ���� ���� 1HZ�*3�UHIHUUDOV�IRU�RFXODU�FRQGLWLRQV�� *3� 2SKWKDOPRORJLVW� 5HG�H\H� ������ ��� ���� 1HZ�*3�UHIHUUDOV�IRU�RFXODU�FRQGLWLRQV�� *3� 2SKWKDOPRORJLVW� 9LVXDO�GLVWXUEDQFH�ORVV� ������ ���� ���� 1HZ�*3�UHIHUUDOV�IRU�RFXODU�FRQGLWLRQV�+LOOPDQ������� *3� 2SKWKDOPRORJLVW� &DWDUDFW� ������ ��� ���� 3DWLHQWV�DJHG�������UHIHUUHG�IRU�RFXODU�FRQGLWLRQV�� *3� 2SKWKDOPRORJLVW� *ODXFRPD� ������ ��� ���� 3DWLHQWV�DJHG�������UHIHUUHG�IRU�RFXODU�FRQGLWLRQV�� *3� 2SKWKDOPRORJLVW� 0DFXODU�GHJHQHUDWLRQ� ������ ��� ���� 3DWLHQWV� DJHG� ��� ��� UHIHUUHG� E\� *3� IRU� RFXODU�FRQGLWLRQV�0F'RQQHOO������� *3� 2SKWKDOPRORJLVW� &DWDUDFW� ����� �� ��� 5HIHUUDOV�IRU�RFXODU�FRQGLWLRQV�� *3� 2SKWKDOPRORJLVW� &RUQHDO�DEUDVLRQ��IRUHLJQ�ERG\� ������ �� ��� 5HIHUUDOV�IRU�RFXODU�FRQGLWLRQV�
� *3� 2SKWKDOPRORJLVW� 'DFU\RF\VWLWLV� ����� �� ��� 5HIHUUDOV�IRU�RFXODU�FRQGLWLRQV�� *3� 2SKWKDOPRORJLVW� )ORDWHUV� ������ �� ��� 5HIHUUDOV�IRU�RFXODU�FRQGLWLRQV�� *3� 2SKWKDOPRORJLVW� *ODXFRPD�� ����� �� ��� 5HIHUUDOV�IRU�RFXODU�FRQGLWLRQV�� *3� 2SKWKDOPRORJLVW� ,ULWLV� ����� �� ��� 5HIHUUDOV�IRU�RFXODU�FRQGLWLRQV�� *3� 2SKWKDOPRORJLVW� 0HLERPLDQ�F\VW� ������ �� ��� *3�UHIHUUDOV�IRU�RFXODU�FRQGLWLRQV�� *3� 2SKWKDOPRORJLVW� 6TXLQW� ����� �� ��� *3�UHIHUUDOV�IRU�RFXODU�FRQGLWLRQV�2OYHU�HW�DO������� $	(�VWDII� $	(� ,QMXU\� ������ ��� ���� $OO�UHIHUUDOV�IRU�RFXODU�FRQGLWLRQV�2VWHU�HW�DO������� 2SKWKDOPRORJLVW� 2SKWKDOPRORJLVW� &DWDUDFW� ������ ��� ���� &RQVHQWLQJ�UHIHUUDOV�IRU�RFXODU�FRQGLWLRQV�3RROH\������� *3� $	(� &RQMXQFWLYDO�GLVRUGHUV� ������ ��� ���� 'LDJQRVHV�LQ�����UHIHUUDOV�ZLWK�*3�GLDJQRVLV�VWDWHG�� *3� $	(� ,ULWLV� ����� ��� ���� 'LDJQRVHV�LQ�����UHIHUUDOV�ZLWK�*3�GLDJQRVLV�VWDWHG�� *3� $	(� /LG�GLVRUGHUV� ������ ��� ���� 'LDJQRVHV�LQ�����UHIHUUDOV�ZLWK�*3�GLDJQRVLV�VWDWHG�� *3� $	(� *ODXFRPD�� ����� ��� ���� 'LDJQRVHV�LQ�����UHIHUUDOV�ZLWK�*3�GLDJQRVLV�VWDWHG�� *3� 2SKWKDOPRORJLVW� %LQRFXODU�YLVLRQ�DQRPDO\� ����� ���� ����� 'LDJQRVHV�E\�*3V�IRU�UHIHUUDOV�RI�RFXODU�FRQGLWLRQV�� *3� 2SKWKDOPRORJLVW� %LQRFXODU�YLVLRQ�DQRPDO\� ����� �� ���� 'LDJQRVHV�E\�*3V�IRU�UHIHUUDOV�RI�RFXODU�FRQGLWLRQV�� *3� 2SKWKDOPRORJLVW� &DWDUDFW� ������ ���� ����� 'LDJQRVHV�E\�*3V�IRU�UHIHUUDOV�RI�RFXODU�FRQGLWLRQV�� *3� 2SKWKDOPRORJLVW� &DWDUDFW� ������ ��� ���� 'LDJQRVHV�E\�*3V�IRU�UHIHUUDOV�RI�RFXODU�FRQGLWLRQV�� *3� 2SKWKDOPRORJLVW� &RQMXQFWLYDO�GLVRUGHUV� ����� ���� ����� 'LDJQRVHV�E\�*3V�IRU�UHIHUUDOV�RI�RFXODU�FRQGLWLRQV�� *3� 2SKWKDOPRORJLVW� &RQMXQFWLYDO�GLVRUGHUV� ����� ��� ���� 'LDJQRVHV�E\�*3V�IRU�UHIHUUDOV�RI�RFXODU�FRQGLWLRQV�� *3� 2SKWKDOPRORJLVW� *ODXFRPD� ����� ��� ����� 'LDJQRVHV�E\�*3V�IRU�UHIHUUDOV�RI�RFXODU�FRQGLWLRQV�� *3� 2SKWKDOPRORJLVW� *ODXFRPD� ����� �� ���� 'LDJQRVHV�E\�*3V�IRU�UHIHUUDOV�RI�RFXODU�FRQGLWLRQV�� *3� 2SKWKDOPRORJLVW� /DFULPDO�GLVRUGHUV� ����� ���� ����� 'LDJQRVHV�E\�*3V�IRU�UHIHUUDOV�RI�RFXODU�FRQGLWLRQV�� *3� 2SKWKDOPRORJLVW� /DFULPDO�GLVRUGHUV� ����� �� ���� 'LDJQRVHV�E\�*3V�IRU�UHIHUUDOV�RI�RFXODU�FRQGLWLRQV�� *3� 2SKWKDOPRORJLVW� /LG�GLVRUGHUV� ������ ���� ����� 'LDJQRVHV�E\�*3V�IRU�UHIHUUDOV�RI�RFXODU�FRQGLWLRQV�� *3� 2SKWKDOPRORJLVW� /LG�GLVRUGHUV� ������ ��� ���� 'LDJQRVHV�E\�*3V�IRU�UHIHUUDOV�RI�RFXODU�FRQGLWLRQV�6KHOGULFN�HW�DO������� *3� $	(� $QWHULRU�XYHLWLV� ������ �� ��� *3�UHIHUUDOV�WR�$	(�IRU�RFXODU�FRQGLWLRQV�� *3� $	(� &RQMXQFWLYLWLV� ������ ��� ��� *3�UHIHUUDOV�WR�$	(�IRU�RFXODU�FRQGLWLRQV��
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������ *3
V�FRQILGHQFH�LQ�WKH�PDQDJHPHQW�RI�RFXODU�GLVRUGHUV��*3�FRQILGHQFH�LQ�WKH�PDQDJHPHQW�RI�H\H�GLVHDVH�LV�LPSOLFLW�LQ�*3�UHIHUUDO�EHKDYLRXU��LI�D�*3� GRHV� QRW� IHHO� FRQILGHQW�� KH� PD\� VHHN� WR� UHIHU� WKH� SDWLHQW�� � 7ZR� SRVWDO� VXUYH\V�DGGUHVVHG� *3� FRQILGHQFH� LQ� PDQDJHPHQW� RI� H\H� GLVRUGHUV� �:DOOV� HW� DO��� ������)HDWKHUVWRQH� HW� DO��� ������� � 7KH� VWXGLHV� XVHG� GLIIHUHQW� PHWKRGRORJ\�� )HDWKHUVWRQH�DVVHVVHG� WKH�SURSRUWLRQ�RI�*3V�ZKR�VDLG� WKH\�ZRXOG� UHIHU� �WR�ZKRP�ZDV�QRW�VSHFLILHG���ZKLOH�:DOOV� DVVHVVHG� WKH� SURSRUWLRQ� RI� SDWLHQWV� D� SULPDU\� FDUH� SK\VLFLDQ� �3&3�� ZRXOG�UHIHU� �WR� DQ� RSWRPHWULVW� RU� RSKWKDOPRORJLVW�� IRU� D� JLYHQ� FRQGLWLRQ�� � )HDWKHUVWRQH� DQG�FROOHDJXHV�IRXQG�WKDW�*3V�ZRXOG�LQLWLDOO\�PDQDJH�QRQ�VLJKW�WKUHDWHQLQJ�RFXODU�FRQGLWLRQV�WKHPVHOYHV��EXW�UHIHU�ODWHU�LI�QHFHVVDU\��SDUWLFXODUO\�ZKHQ��PDQDJLQJ�OHVV�FRPPRQ�RFXODU�FRQGLWLRQV�� �:DOOV�DQG�FROOHDJXHV�VLPLODUO\�UHSRUWHG� WKDW�3&3�UHVSRQGHUV�ZRXOG�PDQDJH�PRVW� FDVHV�RI� FRQMXQFWLYLWLV�� FRUQHDO� DEUDVLRQ�DQG�FRUQHDO� IRUHLJQ�ERG\� WKHPVHOYHV��EXW�ZRXOG� UHIHU� WKUHH�TXDUWHUV� RI� SDWLHQWV� ZLWK� FRUQHDO� XOFHUV�� � 2QO\� ��� RI� WKHVH� UHIHUUDOV�ZRXOG�EH�WR�RSWRPHWULVWV����������� 'LDJQRVWLF�DFFXUDF\�RI�*3�LQLWLDWHG�UHIHUUDOV��1RW�DOO�*3�UHIHUUDOV�WR�RSKWKDOPRORJLVWV�FRQWDLQ�D�GLDJQRVLV��DOWKRXJK�PRVW�UHSRUW�SDWLHQWV
�V\PSWRPV� �3RROH\�� ������� � 7ZR� VWXGLHV� PHDVXUHG� WKH� DFFXUDF\� RI� *3� GLDJQRVLV� RI�UHIHUUDOV��%R[������������ $SSURSULDWHQHVV�RI�*3�LQLWLDWHG�UHIHUUDOV��5HIHUUDOV� WR�$	(� IRU�H[WHUQDO�H\H�FRQGLWLRQV�VXFK�DV�DEQRUPDOLWLHV�RI� FRQMXQFWLYD�� OLG�RU�ODFULPDO� GLVRUGHUV�� VRPH� W\SHV� RI� JODXFRPD� DQG� DOO� UHIHUUDOV� IRU� FDWDUDFW� PLJKW� EH�FRQVLGHUHG� LQDSSURSULDWH� �3RROH\�� ������� � ,Q� DGGLWLRQ�� UHIHUUDOV� IRU�ZKLFK�QR�DEQRUPDOLW\�FRXOG�EH�GHWHFWHG�PD\�EH�WKRXJKW�LQDSSURSULDWH���+RZHYHU��DQ�DSSURSULDWH�UHIHUUDO�LV�QRW�QHFHVVDULO\� WKH� VDPH�DV� DQ� DFFXUDWH� UHIHUUDO�� � $V� WKH� SRWHQWLDO� IRU� KDUP� IURP�D�PLVVHG�GLDJQRVLV� IRU� D� FHUWDLQ� GLVHDVH� LQFUHDVHV�� VRFLHW\� ZLOO� WROHUDWH� KLJKHU� OHYHOV� RI� IDOVH�SRVLWLYHV�� RU� SDWLHQWV� UHIHUUHG� VLPSO\� ZKHUH� WKHUH� LV� GLDJQRVWLF� GRXEW�� � $Q� 
DSSURSULDWH
�UHIHUUDO�PD\�XVHIXOO\�EH�GHILQHG�DV�RQH�IRU�D�VXVSHFWHG�FRQGLWLRQ�WKDW�QHHGV�WKH� OHYHO�RI�FDUH�DQG�VNLOO�SURYLGHG�E\�WKH�SUDFWLWLRQHU�WR�ZKRP�WKH�UHIHUUDO�LV�GLUHFWHG���/LWWOH� DGHTXDWH� HYLGHQFH� RQ� WKH� DSSURSULDWHQHVV� RI� *3�LQLWLDWHG� UHIHUUDOV� ZDV� IRXQG���)UHTXHQWO\�� LQVXIILFLHQW� LQIRUPDWLRQ� RQ� WKH� ILQDO� GLDJQRVLV� ZDV� JLYHQ�� WKH� LQLWLDWRU� RI� WKH�UHIHUUDO�ZDV�QRW�VSHFLILHG��RU�WKH�GLUHFWLRQ�RI�UHIHUUDO�ZDV�XQFOHDU���6L[�VWXGLHV�ZHUH�IRXQG�WKDW�SURYLGHG�VRPH�HYLGHQFH���2QH�VWXG\��XVLQJ���������GDWD��FRPSDUHG�DQ�RSKWKDOPRORJLVW
V�GLDJQRVLV�ZLWK�LQIRUPDWLRQ�IURP�LQLWLDWRUV�RI�UHIHUUDOV��+DUULVRQ�HW�DO�����������1R�DEQRUPDOLW\�ZDV�GHWHFWHG�LQ�������RI�DOO� QHZ�*3� UHIHUUDOV� WR� DQ� RSKWKDOPLF� RXWSDWLHQW� GHSDUWPHQW�� *3V�PDGH� ���� RI� WKHVH�UHIHUUDOV� IRU� VXVSHFWHG� GLVRUGHUV� RI� WKH� OLGV� RU� DGQH[D�� ����ZHUH� IRU� UHG� H\H� DQG� ����ZHUH�IRU�VTXLQW�����,Q� D� SUDFWLFH�EDVHG� VWXG\�� ���� RI� *3� UHIHUUDOV� WR� $	(� ZHUH� IRU� VXVSHFWHG� LQIHFWLYH�FRQMXQFWLYLWLV� �6KHOGULFN� HW� DO��� ������� DOWKRXJK� LQ� ���� RI� WKHVH�� WKH� PDLQ� UHDVRQ� IRU�UHIHUUDO�ZDV�WR�DVFHUWDLQ�D�GLDJQRVLV���0F'RQQHOO�IRXQG�WKDW���RI������������UHIHUUDOV�LQ�KLV�VWXG\� ZHUH� IRU� PHLERPLDQ� F\VWV� �0F'RQQHOO�� ������� � 7KH� GLUHFWLRQ� RI� UHIHUUDO� ZDV� QRW�VSHFLILHG�����
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%R[����7KH�DFFXUDF\�RI�*3�GLDJQRVLV�RI�UHIHUUDOV��6WXG\����+DUULVRQ� DQG� FROOHDJXHV� FRQGXFWHG� D� UHYLHZ� RI� FRQVHFXWLYH� UHIHUUDOV� WR� DQ� RXWSDWLHQW� GHSDUWPHQW�� � 7KH� DFFXUDF\� RI�GLDJQRVLV� ZDV� DVVHVVHG� E\� FRPSDULQJ� WKH� SULPDU\� DQG� VHFRQGDU\� UHDVRQ� IRU� UHIHUUDO� ZLWK� WKH� ILQDO� GLDJQRVLV�� � 7KH�DFFXUDF\�RI�GLDJQRVLV�E\�JHQHUDO�SUDFWLWLRQHUV��FRPSDUHG�ZLWK�GLDJQRVLV�E\�RSWRPHWULVWV��ZDV�IRXQG�WR�EH�����������IRU�VXVSHFWHG� JODXFRPD�� ���� ������ IRU� UHG� H\H�� ���� ������ IRU� DEQRUPDOLWLHV� RI� ELQRFXODU� YLVLRQ� DQG� ���� ������ IRU�FDWDUDFW���2SKWKDOPLF�RSWLFLDQV�ZHUH�PRUH� OLNHO\� WKDQ�JHQHUDO�SUDFWLWLRQHUV� WR� UHIHU�SDWLHQWV�ZLWK�VXVSHFWHG�JODXFRPD�RU� UHG�H\H�FRUUHFWO\��0RUH�SDWLHQWV�ZLWK�GLVHDVH�RI�WKH�SRVWHULRU�VHJPHQW�RI�WKH�H\H�ZHUH�UHIHUUHG�E\�RSKWKDOPLF�RSWLFLDQV�WKDQ�E\�JHQHUDO� SUDFWLWLRQHUV�� DQG� LQ� QHDUO\� KDOI� RI� WKH� UHIHUUDOV� E\� RSKWKDOPLF� RSWLFLDQV� WKH� SUHVHQWLQJ� FRQGLWLRQ� ZDV�DV\PSWRPDWLF��+DUULVRQ�HW�DO�����������6WXG\����3RROH\�FRQGXFWHG�D�UHYLHZ�RI�UHIHUUDOV�IRU�RFXODU�FRQGLWLRQV�WR�%LUPLQJKDP�DQG�0LGODQG�(\H�+RVSLWDO��%0(+��DQG�WR�WKH�RXWSDWLHQW�DQG�$	(�GHSDUWPHQWV�RI�0RRUILHOGV�(\H�+RVSLWDO��0(+���3RROH\����������7KH�DFFXUDF\�RI�*3�LQLWLDWHG�UHIHUUDOV�ZDV�DVVHVVHG�IRU����D�� 5HIHUUDOV�WR�WKH�$	(�GHSDUWPHQW��ZLWK�WKH�*3
V�GLDJQRVLV��FRPSDUHG�ZLWK�WKDW�RI�WKH�FDVXDOW\�RIILFHU��&2������2I�����*3�UHIHUUDOV�WR�0RRUILHOGV�$	(�GHSDUWPHQW������VWDWHG�D�GLDJQRVLV���2I�WKHVH������ZHUH�FRUUHFW�DQG�D�IXUWKHU����SDUWLDOO\� FRUUHFW�� �5HWLQDO�GHWDFKPHQW�ZDV� WKH�PRVW� FRPPRQ�PLVGLDJQRVLV�DQG� IHZHU� WKDQ�����RI� FDVHV�RI� VXVSHFWHG�JODXFRPD�ZHUH�FRQILUPHG���2YHU�����RI�UHIHUUDOV�IRU�H\HOLG�LQIODPPDWLRQV�ZHUH�FRQILUPHG�����E�� 5HIHUUDOV�WR�WKH�%RZ�&RPPXQLW\�&DUH�&OLQLF�RYHU�D����GD\�SHULRG���$FFXUDF\�ZDV�PHDVXUHG�E\�FRPSDULVRQ�RI�WKH�*3
V�GLDJQRVLV�ZLWK�WKDW�RI�WKH�RSKWKDOPRORJLVW�����$SSUR[LPDWHO\�KDOI�������RI�DOO�*3�LQLWLDWHG�UHIHUUDOV�WR�WKH�%RZ�&RPPXQLW\�&DUH�&OLQLF�FRQWDLQHG�QR�GLDJQRVLV���2I�����*3�UHIHUUDOV�JLYHQ�D�GLDJQRVLV�E\�WKH�*3��������ZHUH�IRXQG�WR�EH�FRUUHFWO\�GLDJQRVHG��DQG�RQO\�����ZHUH�FODVVLILHG�DV�LQFRUUHFW�GLDJQRVHV��$OPRVW�RQH�TXDUWHU�RI�DOO�GLDJQRVHV�ZDV�IRXQG�WR�EH�SDUWLDOO\�FRUUHFW���$OPRVW�����RI�H\HOLG�GLVRUGHUV�DQG�KDOI�RI�DOO� FDVHV�RI�VXVSHFWHG�FDWDUDFW�DQG�FRQMXQFWLYDO�GLVRUGHUV�ZHUH�FRQILUPHG�E\� WKH�RSKWKDOPRORJLVW��EXW�RQO\�����RI�ODFULPDO�GLVRUGHUV�ZHUH�FRQILUPHG���2QO\����RI�FDVHV�RI�VXVSHFWHG�FDWDUDFW�ZHUH�IRXQG�WR�EH�LQDFFXUDWH��EXW�����RI�ODFULPDO�GLVRUGHUV�DQG�����RI�FRQMXQFWLYDO�GLVRUGHUV�ZHUH�LQDFFXUDWH���3RROH\� UHSRUWHG� RQ� UHIHUUDOV� WR� DQ� $	(� GHSDUWPHQW� �3RROH\�� ������� � 2I� ���� GLDJQRVHV�JLYHQ� E\�*3V�� ���� ������ZHUH� IRU� FRQGLWLRQV� WKDW� FRXOG� EH� FRQVLGHUHG�DV� QRW� UHTXLULQJ�HPHUJHQF\�WUHDWPHQW���2QH�WKLUG�RI�WKHVH�UHIHUUDOV�ZHUH�IRU�LQIODPPDWLRQ�RI�WKH�FRQMXQFWLYD�DQG�D�IXUWKHU�����ZHUH�IRU�LQIODPPDWLRQ�RI�WKH�OLGV�������RI�WKH�UHIHUUDOV�ZHUH�IRU�FRUQHDO�RSDFLW\� DQG�GHIHFW� DQG�D� IXUWKHU� ��� IRU� FDWDUDFW�� �$OWKRXJK� WKH�GLDJQRVHV�JLYHQ�E\� WKH�*3V� VXJJHVW� WKH� UHIHUUDOV� ZHUH� LQDSSURSULDWH�� WKLV� ZDV� QRW� FRQILUPHG� E\� DQ�RSKWKDOPRORJLVW�� � 6LPLODUO\�� UHYLHZV� RI� WZR� RSKWKDOPLF� RXWSDWLHQW� GHSDUWPHQWV� LQGLFDWHG�WKDW�DOPRVW�KDOI�RI�UHIHUUDOV�ZHUH�IRU�H[WHUQDO�H\H�FRQGLWLRQV��EXW�WKH�DEVHQFH�RI�DQ\�ILQDO�DQG� VXIILFLHQWO\� GHWDLOHG� GLDJQRVHV� SUHFOXGH� VWURQJ� FRQFOXVLRQV� UHJDUGLQJ�DSSURSULDWHQHVV���7KHUH�PD\�KDYH�EHHQ�
UHDVRQDEOH�GRXEW
��QHFHVVLWDWLQJ�D�UHIHUUDO���7ZR� SRVWDO� VXUYH\V� RI� *3V� VXJJHVW� WKDW� VRPH� SUDFWLWLRQHUV� PD\� UHIHU� FRQGLWLRQV� WKDW�VKRXOG� EH� WUHDWHG� LQ� SULPDU\� FDUH�� � 2QH� VWXG\� IRXQG� WKDW� D� VLJQLILFDQW� SURSRUWLRQ� RI�UHVSRQGHUV� ZRXOG� UHIHU� IRU� VRPH� FRPPRQ� FRQGLWLRQV�� XS� WR� ���� RI� *3V� ZRXOG� UHIHU�EDFWHULDO�FRQMXQFWLYLWLV��XS�WR�����ZRXOG�UHIHU�DOOHUJLF�FRQMXQFWLYLWLV�DQG�XS�WR�����ZRXOG�UHIHU�EOHSKDULWLV��DOWKRXJK� WKH�GLUHFWLRQ�RI� UHIHUUDO�ZDV�QRW�VSHFLILHG� �)HDWKHUVWRQH�HW�DO����������)DPLO\�DQG�JHQHUDO�SUDFWLWLRQHUV�VXUYH\HG�LQ�WKH�86��2NODKRPD��LQGLFDWHG�WKDW�WKH\�ZRXOG�UHIHU����RI�FDVHV�RI�FRQMXQFWLYLWLV�DQG�����RI�FDVHV�RI�GU\�H\H��:DOOV�HW�DO����������
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������ 2SWRPHWULVW�UHIHUUDOV��2I� WKH� WZHQW\� VWXGLHV� WKDW�DVVHVVHG� WKH� UHDVRQV� IRU�RSWRPHWULVW� UHIHUUDOV�� IRXUWHHQ�ZHUH�IRXQG�WKDW�SURYLGHG�GDWD�RQ�RFXODU�FRQGLWLRQV���2I�WKHVH��WZR�ZHUH�VXUYH\V�RI�RSWRPHWULVWV�DQG�SURYLGHG�VHOI�UHSRUWHG�UHIHUUDO�UDWHV��UDWKHU�WKDQ�DFWLYLW\�GDWD��%DVV�HW�DO���������:DOOV�HW�DO�����������5HIHUUDOV� IRU� DOO� FRQGLWLRQV� WR� DQ\�SURYLGHUV�PDGH�XS�EHWZHHQ���� �+REOH\�HW� DO��� ������DQG�������%ULQ�	�*ULIILQ��������RI�DOO�RSWRPHWULVW�FRQVXOWDWLRQV���5HIHUUDOV�IRU�DOO�FRQGLWLRQV�WR� *3V� UDQJHG� IURP� ����� �+REOH\� HW� DO��� ������ WR� ��� �3RUW�� ������ RI� DOO� RSWRPHWULVW�FRQVXOWDWLRQV�� � 'LUHFW� UHIHUUDOV� WR� DQ� RSKWKDOPRORJLVW� UHVXOWHG� IURP� RQO\� ����� RI�FRQVXOWDWLRQV��+REOH\�HW�DO���������� �'DWD�RQ�UHIHUUDOV�E\�RSWRPHWULVWV� WR� 
WUDGLWLRQDO
�$	(�GHSDUWPHQWV� ZHUH� RQO\� UHSRUWHG� LQ� $	(� EDVHG� VWXGLHV�� � (PHUJHQF\� UHIHUUDOV� E\�RSWRPHWULVWV� IRUPHG�EHWZHHQ�������-RQHV�HW�DO���������DQG�������0DUVGHQ��������RI�DOO�UHIHUUDOV�� �&RQYHUVHO\��EHWZHHQ����� �3RROH\��������DQG������3RROH\�	�)URVW��������RI�UHIHUUDOV�VHHQ�E\�WKH�RSKWKDOPLF�RXWSDWLHQWV�ZHUH�LQLWLDWHG�E\�RSWRPHWULVWV���7KH�FRQGLWLRQV�UHIHUUHG� E\� RSWRPHWULVWV� DUH� VXPPDULVHG� LQ� 7DEOH� ��� � 7KH� VWXGLHV� XVHG� GLIIHUHQW�GHQRPLQDWRUV� LQ� WKHLU� DQDO\VLV�� � )RU� LQVWDQFH�� VRPH� VWXGLHV� SURYLGHG� WKH� QXPEHU� RI�RSWRPHWULVW�UHIHUUDOV�IRU�VXVSHFWHG�JODXFRPD�DV�SHUFHQWDJH�RI�DOO�UHIHUUDOV�E\�RSWRPHWULVWV��RWKHUV�SURYLGHG�WKH�QXPEHU�RI�RSWRPHWULVW�UHIHUUDOV�IRU�VXVSHFWHG�JODXFRPD�DV�SHUFHQWDJH�RI�DOO�UHIHUUDOV�E\�RSWRPHWULVWV�IRU�ZKLFK�D�GLDJQRVLV�ZDV�JLYHQ���,Q�DGGLWLRQ��VRPH�VWXGLHV�PHDVXUHG�UHIHUUDOV�DW� WKH�RSWRPHWULVW
V�SUDFWLFH��JLYLQJ�WKH� LQWHQGHG�GLUHFWLRQ�RI�UHIHUUDO���ZKLOH�RWKHUV�PHDVXUH� UHIHUUDOV� UHFHLYHG�DW� WKH�KRVSLWDO� OHYHO�� �7KH�PHGLDQ�DQG� UDQJH�RI�ILQGLQJV�DUH�UHSRUWHG�LQ�7DEOH���EHORZ�����µ5HDVRQ� IRU� UHIHUUDO
�PHDQV� WKH� RSWRPHWULVW
V� GLDJQRVLV� RI� WKH� SUREDEOH� FRQGLWLRQ�� UDWKHU�WKDQ�WKH�GLDJQRVLV�JLYHQ�E\�DQ�RSKWKDOPRORJLVW���������� 'LDJQRVWLF�DFFXUDF\�RI�UHIHUUDOV�E\�RSWRPHWULVWV��)LYH� VWXGLHV� ZHUH� UHWULHYHG� WKDW� FRPSDUHG� WKH� GLDJQRVLV� RI� RSWRPHWULVWV
� UHIHUUDOV� ZLWK�WKRVH�RI�WKH�RSKWKDOPRORJLVW��DOO�ZHUH�8.�EDVHG��%R[������2QH�IXUWKHU�VWXG\�FRQVLGHUHG�WKH�DFFXUDF\�RI�DQ�RSWRPHWULVW
V�FOLQLFDO�DSSUDLVDO�RI�QHZ� UHIHUUDOV� WR�KRVSLWDO�EDVHG�3ULPDU\�&DUH�FOLQLF��2VWHU�HW�DO����������EXW�GLG�QRW�UHSRUW�WKH�LQLWLDWRU�RI�UHIHUUDOV��������� $SSURSULDWHQHVV�RI�UHIHUUDOV�E\�RSWRPHWULVWV��7KH� DSSURSULDWHQHVV� RI� RSWRPHWULVW�LQLWLDWHG� UHIHUUDOV� PD\� EH� DVVHVVHG� IURP� VHFRQGDU\�FDUH� UHIHUUDOV� �WR� $	(� RU� WR� RXWSDWLHQWV��� UHIHUUDOV� WR� D� *3� UHFRPPHQGLQJ� UHIHUUDO� WR� D�FRQVXOWDQW�RSKWKDOPRORJLVW��RU�UHIHUUDOV�WR�D�*3�IRU�WUHDWPHQW���+RZHYHU�� LQWHUSUHWDWLRQ�RI�SUHYLRXVO\� SXEOLVKHG� VWXGLHV� DGGUHVVLQJ� WKH� DSSURSULDWHQHVV� RI� RSWRPHWULVWV
� UHIHUUDOV� LV�FRQIRXQGHG�E\�OHJDO�FRQVLGHUDWLRQV��ZKLFK�UHVWULFW�WKHLU�VFRSH�IRU�SURIHVVLRQDO�MXGJHPHQW���8QGHU� WKH�2SWLFLDQV�$FW� ��������8.�RSWRPHWULVWV�ZHUH� UHTXLUHG� WR� UHIHU� DOO� SDWLHQWV�ZLWK�H\H� GLVHDVHV� WR� D�PHGLFDO� SUDFWLWLRQHU�� 7KH�1DWLRQDO�+HDOWK�6HUYLFH� �3ULPDU\�&DUH��$FW������ DPHQGHG� WKH� 2SWLFLDQV� $FW� ������� WR� DOORZ� RSWRPHWULVWV� WR� XVH� SURIHVVLRQDO�MXGJHPHQW�ZKHQ�PDNLQJ� UHIHUUDOV�DQG�QRW� WR�EH� OHJDOO\�REOLJHG� WR� UHIHU�DOO� DEQRUPDOLWLHV��3RROH\�	�)URVW��������� � ,Q�)HEUXDU\�������QHZ�JXLGHOLQHV�ZHUH� LVVXHG�E\�WKH�1+6(�IRU�FDWDUDFW� UHIHUUDOV�� UHFRPPHQGLQJ� WKDW� 
UHIHUUDOV� VKRXOG� QRW� EH� EDVHG� VLPSO\� RQ� WKH�SUHVHQFH�RI�D�FDWDUDFW
��'HSDUWPHQW�RI�+HDOWK������D����3ULRU�WR�WKLV��LW�FRXOG�EH�H[SHFWHG�WKHUH� ZRXOG� EH� KLJK� OHYHOV� RI� ERWK� 
LQDFFXUDWH
� �L�H��� QRW� FOLQLFDOO\� VLJQLILFDQW�� DQG�LQDSSURSULDWH�UHIHUUDOV��
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7DEOH����2SWRPHWULVW�UHIHUUDOV�IRU�RFXODU�GLVHDVH�E\�FRQGLWLRQ�
 5HDVRQ�IRU�UHIHUUDO� 'LUHFWLRQ�RI�RSWRPHWULVW�UHIHUUDOV������PHGLDQ��UDQJH��� $	(� *3� 2SKWKDOPRORJLVW��YLD�*3� 2SKWKDOPRORJLVW�GLUHFWO\� $OO�SURYLGHUV�
%LQRFXODU�YLVLRQ�DQRPDO\� �� �� ����� ������������� �� ����� �������������&DWDUDFW�OHQV�RSDFLW\� ����� ������������ �������������������� �������������������� ������ ���������������������&RQMXQFWLYLWLV� DQG� UHODWHG�GLVRUGHUV��LQFO��UHG�H\H�� ����� ������������ ����� ������������ ����� ������������ ����� ����� ������������
&RUQHDO�GLVRUGHUV� ������������������� ����� ������������ ����� ������������ ������ ����� �������������'LDEHWLF�UHWLQRSDWK\� �� ����� ����� �� ����� ������������'U\�H\HV� �� ����� ������������ �� �� ����� ������������)ORDWHUV� �� ����� �� �� �����*ODXFRPD� ������������������� �������������������� ������������������� ������ �������������������+HDGDFKH�PLJUDLQH� �� ����� ������������ ����� ������������ �� ����� ������������.HUDWLWLV� ������ �� �� �� ��/DFULPDO� GLVRUGHUV� �QRW�LQFOXGLQJ�GU\�H\H�� ����� �� ����� ������������ ����� ����� ������������
/LG� GLVRUGHUV� �LQFOXGLQJ�EOHSKDULWLV�� ����� ������������ ����� ������������ ����� ������������ ����� ����� ������������
0DFXODU�GHJHQHUDWLRQ� �� ����� ������������ ������������������� �� ����� �������������0DFXORSDWK\� �������������������� �� ������������������� ����� �������������������5HWLQDO�GHIHFW� ������ �� ����� ������������ �� ����� �������������:KHUH�QR�UDQJH�LV�UHSRUWHG��RQO\�RQH�YDOXH�ZDV�IRXQG�IURP�WKH�OLWHUDWXUH�UHYLHZ����+DUULVRQ�DQG�FROOHDJXHV�IRXQG�WKDW� LQ������RI�DOO�QHZ�RSWRPHWULVW�UHIHUUDOV�WR�RSKWKDOPLF�RXWSDWLHQWV��QR�DEQRUPDOLW\�ZDV�GHWHFWHG��+DUULVRQ�HW�DO�����������1RQH�RI�WKHVH�UHIHUUDOV�ZDV� IRU� GLVRUGHUV� RI� WKH� OLGV� RU� DGQH[D� DQG� ����� ZHUH� IRU� UHG� H\H�� � ���� ZHUH� IRU�XQVSHFLILHG� YLVXDO� ORVV�� EXW� LW� LV� XQFOHDU� ZKHWKHU� WKLV� LQFOXGHG� DQ\� FDVHV� RI� VXVSHFWHG�FDWDUDFW���2QH�WKLUG�RI�RSWRPHWULVW�LQLWLDWHG�UHIHUUDOV�IRU�ZKLFK�QR�DEQRUPDOLW\�ZDV�GHWHFWHG�ZDV�IRU�VXVSHFWHG�JODXFRPD����,Q�D�VPDOO�VWXG\��3HUNLQV
�UHYLHZ�RI�*26���IRUPV�IRXQG�WKDW�����RI�SDWLHQWV��UHIHUUHG�RQ�E\�D�*3�DQG�ZKR�ZHUH�VHHQ�E\�DQ�RSKWKDOPRORJLVW� ���������ZHUH� IRXQG� WR�KDYH�QRUPDO�H\HV�� � $OWKRXJK� RQO\� WKH� DFFXUDF\� RI� RSWRPHWULVW� GLDJQRVLV� ZDV� DVVHVVHG�� WKH�*3� KDG�LPSOLFLWO\� VXSSRUWHG� WKLV� GLDJQRVLV�� � 7KH�RSWRPHWULVW
V� GLDJQRVLV�ZDV�QRW� UHSRUWHG� LQ� MXVW�XQGHU�KDOI� �������RI� WKH�SDWLHQWV� IRXQG� WR�KDYH�QRUPDO�H\HV�DQG� LW� LV�XQFOHDU� LI� WKH�*3
V�GHFLVLRQ�WR�UHIHU�WKHVH�SDWLHQWV�ZDV�EDVHG�RQ�DGYLFH�IURP�WKH�RSWRPHWULVW��3HUNLQV������������2SWRPHWULVW�UHIHUUDOV�WR�DQ�$	(�GHSDUWPHQW�ZHUH�FODVVLILHG�E\�WKH�RSWRPHWULVWV
�GLDJQRVLV��3RROH\�� ������� � $SSUR[LPDWHO\� RQH� TXDUWHU� RI� RSWRPHWULVW�LQLWLDWHG� UHIHUUDOV� FRXOG� EH�FODVVHG�DV�
LQDSSURSULDWH
��VLQFH�WKH\�ZHUH�
QRQ�HPHUJHQF\
�FRQGLWLRQV��WKLV�ZDV�WUXH�ERWK�RI� GLUHFW� UHIHUUDOV� DQG� RI� UHIHUUDOV� YLD� WKH� *3�� � 7KH� PDLQ� RFXODU� FRQGLWLRQ� IRU� ZKLFK�RSWRPHWULVW� UHIHUUDO�ZDV�IRXQG�WR�EH� LQDSSURSULDWH�ZDV�FRUQHDO�RSDFLW\�DQG�GHIHFW��ZKLFK�DFFRXQWHG�IRU�DOPRVW�����RI�LQDSSURSULDWH�GLUHFW�UHIHUUDOV�DQG�MXVW�XQGHU�����RI�UHIHUUDOV�YLD�WKH�*3���1R�FDVH�RI�DQ�LQDSSURSULDWH�OLG�RU�ODFULPDO�GLVRUGHU�ZDV�UHSRUWHG��EXW�DURXQG�����RI�LQDSSURSULDWH�UHIHUUDOV�ZHUH�FODVVHG�DV�LQIODPPDWRU\�FRQMXQFWLYDO�GLVRUGHUV��
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%R[����7KH�DFFXUDF\�RI�RSWRPHWULVW�GLDJQRVLV�RI�UHIHUUDOV�6WXG\���$Q�RSKWKDOPRORJLVW
V�GLDJQRVLV�ZDV�FRPSDUHG�ZLWK�ILIW\�WZR�RSWRPHWULVWV
�GLDJQRVHV�PDGH�RI����SDWLHQWV��3HUNLQV����������3DWLHQWV�ZHUH�UHIHUUHG�E\�RSWRPHWULVWV�WR�D�*3�SUDFWLFH�DQG�UHIHUUHG�RQ�WR�DQ�RSKWKDOPRORJLVW�����*3V�LQ�WKH�VWXG\�UHIHUUHG�RQ�����RI�UHIHUUDOV�IURP�RSWRPHWULVWV��'LDJQRVWLF�DFFRUG�ZDV�DFKLHYHG�IRU�����RI�RSWRPHWULVW�GLDJQRVHV�VSHFLILHG���*ODXFRPD�ZDV�RYHU�GLDJQRVHG�E\�RSWRPHWULVWV����RI���GLDJQRVHV�ZHUH�IDOVH�SRVLWLYHV���EXW�FDWDUDFW�ZDV�FRUUHFWO\�GLDJQRVHG�LQ�����RI�FDVHV����6WXG\���7KH� ,QWHUQDWLRQDO�*ODXFRPD�$VVRFLDWLRQ� �,*$��6XUYH\�RI� RSWRPHWULVW� UHIHUUDOV� IRU� VXVSHFWHG�JODXFRPD� UHSRUWHG�RQ� WKH�DFFXUDF\� RI� RSWRPHWULVWV
� DVVHVVPHQWV� �7XFN�� ������� � 7KH� VXUYH\� JUDGHG� RSWRPHWULVWV
� DVVHVVPHQWV� LQ� WHUPV� RI� WKH�SUREDELOLW\�WKDW�WKH�SDWLHQW�KDG�WKH�GLVHDVH�����2I������FDVHV�ZKHUH�D�GLDJQRVLV�ZDV�NQRZQ������RI��
DOPRVW�GHILQLWH
�FDVHV�RI�JODXFRPD�ZHUH�FRQILUPHG��FRPSDUHG�ZLWK�RQO\�����RI�WKRVH�DVVHVVHG�DV�
SRVVLEOH
���2YHUDOO������RI�DOO�VXVSHFWHG�FDVHV��IRU�ZKLFK�WKH�RXWFRPH�ZDV�NQRZQ��ZHUH�FRQILUPHG��6WXG\���7KH�DFFXUDF\�RI�WKH�GLDJQRVLV�RI�HLJKW\�QLQH�RSWRPHWULVWV
�UHIHUUDOV�ZDV�DVVHVVHG��VHOHFWHG�IURP�QHZ�SDWLHQWV�VHHQ�LQ�DQ�RSKWKDOPRORJLVW
V�FOLQLF�RYHU�D����ZHHN�SHULRG��3RROH\�	�)URVW�����������7KH� RYHUDOO� UDWH� RI� RSWRPHWULVW� GLDJQRVHV� FRQILUPHG�ZDV� ����� EXW� WKLV� YDULHG� E\� FRQGLWLRQ� IURP����� IRU� GLDJQRVLV� RI�FDWDUDFW������RI�PDFXORSDWK\�GLDJQRVHV������RI�ODFULPDO�GLVRUGHUV�WR�����RI�JODXFRPD�GLDJQRVHV���$OO�GLDJQRVHV�RI�OLG�GLVRUGHUV�ZHUH�FRQILUPHG��EXW�WKHUH�ZDV�QR�FRQILUPDWLRQ�RI�GLDJQRVLV�IRU���SDWLHQWV��IRXU�RI�ZKLFK�ZHUH�GLDJQRVHG�E\�WKH�RSWRPHWULVW�DV�KDYLQJ�
YLVXDO�GLVWXUEDQFHV
��6WXG\���+DUULVRQ�DVVHVVHG� WKH�DFFXUDF\�RI� UHIHUUDO�E\�RSWRPHWULVWV�DQG�E\�*3V�� �6HH�%R[����7KH�DFFXUDF\�RI�*3�GLDJQRVLV�RI�UHIHUUDOV��6WXG\���7KH�DFFXUDF\�RI�RSWRPHWULVW�LQLWLDWHG�UHIHUUDOV�ZDV�DVVHVVHG�IRU���D�� 'LUHFW�UHIHUUDOV�WR�0(+��$	(���3RROH\���������$SSUR[LPDWHO\� ���� RI� GLUHFW� UHIHUUDOV� E\� RSWRPHWULVWV� FRQWDLQHG� QR� GLDJQRVLV�� � &RPSDULVRQ�ZLWK� WKH� FDVXDOW\� RIILFHU
V�GLDJQRVLV�IRXQG�WKDW�����RI�GLDJQRVHV�ZHUH�FRUUHFW��DQG�D�IXUWKHU������ZHUH�SDUWLDOO\�FRUUHFW����E�� 5HIHUUDOV�WR�DQ�RSKWKDOPRORJLVW�DW�DQ�RXWSDWLHQWV�FOLQLF�RYHU�D����GD\�SHULRG��3RROH\���������$SSUR[LPDWHO\�����RI�DOO�RSWRPHWULVW�LQLWLDWHG�UHIHUUDOV�FRQWDLQHG�QR�GLDJQRVLV���2I�����RSWRPHWULVW�UHIHUUDOV�FRQWDLQLQJ�D�GLDJQRVLV�E\�WKH�RSWRPHWULVW��������ZHUH�IRXQG�WR�EH�FRUUHFWO\�GLDJQRVHG��������ZHUH�FODVVLILHG�DV�LQFRUUHFW�DQG�������SDUWLDOO\�FRUUHFW���$OPRVW�����RI�FDWDUDFW�GLDJQRVHV�ZHUH�FRQILUPHG�DQG�D�IXUWKHU�����ZHUH�FODVVLILHG�DV�SDUWLDOO\�FRUUHFW�GLDJQRVHV��QRQH�ZDV� IRXQG� WR�EH� LQFRUUHFW�� �$OPRVW�KDOI� RI�JODXFRPD� UHIHUUDOV�ZHUH� IRXQG� WR�EH� LQDFFXUDWH��ZLWK�����FRUUHFWO\�GLDJQRVHG�E\�WKH�RSWRPHWULVW�DQG�D�IXUWKHU����SDUWLDOO\�FRUUHFW���0DFXORSDWK\�ZDV�FRUUHFWO\�GLDJQRVHG�LQ�����RI�FDVHV�� ORZHU� UDWHV� RI� FRUUHFW� GLDJQRVLV� ZHUH� UHSRUWHG� RQO\� IRU� GLDJQRVWLF� FODVVLILFDWLRQV� FRQWDLQLQJ� WKUHH� LQVWDQFHV� RU�IHZHU���2QO\�WZR�FDVHV�RI�FRQMXQFWLYDO�GLVRUGHUV�ZHUH�GLDJQRVHG��RQH�FRUUHFWO\�DQG�RQH�LQFRUUHFWO\����
�
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������ 1RWLILFDWLRQV��7KUHH�RI�WKH�VWXGLHV�DGGUHVVHG�QRWLILFDWLRQV�E\�RSWRPHWULVWV�WR�*3V��+REOH\�HW�DO���������3RUW�	�3RSH��������3RUW����������6LQFH�FKDQJHV�LQ�WKH�OHYHO�RI�QRWLILFDWLRQV�DUH�XQOLNHO\�WR�UHVXOW�LQ�DQ\�VLJQLILFDQW�PRYHPHQW�RI�UHVRXUFHV��WKH\�KDYH�QRW�EHHQ�DQDO\VHG�KHUH��������� (PHUJHQF\�UHIHUUDOV��7HQ�VWXGLHV�DVVHVVHG�UHIHUUDOV�IRU�HPHUJHQF\�H\H�FDUH���2QH�86�VWXG\��VHW� LQ�D�JHQHUDO�$	(�GHSDUWPHQW�ZLWK�QR�RSKWKDOPLF�VSHFLDOLW\� �&RKQ�	�.XUW]���������GLG�QRW�VSHFLI\� WKH�VRXUFH� RI� UHIHUUDO�� EXW� SURYLGHG� GDWD� RQ� WKH� IUHTXHQF\� RI� RFXODU� HPHUJHQFLHV�� � 6WXGLHV�YDULHG� E\� LQLWLDWRU� RI� UHIHUUDO�� RUJDQLVDWLRQ� RI� HPHUJHQF\� VHUYLFH�� DQG� SDWLHQWV� JURXSV�UHIHUUHG�� :LWK� VXFK� GLYHUVLW\�� FRPSDULVRQV� EHWZHHQ� WKH� VWXGLHV� QHHG� WR� EH� PDGH� ZLWK�FDXWLRQ���7DEOH���VKRZV�WKH�SUHYDOHQFH�RI�RFXODU�FRQGLWLRQV�IRXQG�LQ�WKH�VWXGLHV�FODVVLILHG�E\�WKH�ORFDWLRQ�RI�WKH�HPHUJHQF\�VHUYLFH���$SSUR[LPDWHO\� RQH� KDOI� RI� WKH� RFXODU� FRQGLWLRQV� VHHQ� LQ� $	(� ZHUH�PDGH� XS� RI� WUDXPD�FDVHV��ZLWK�WKH�PDMRULW\�RI�WKHVH�EHLQJ�QRQ�SHQHWUDWLQJ���$�IXUWKHU�RQH�WKLUG�RI�FDVHV�ZHUH�IRU�LQIODPPDWLRQ��RI�ZKLFK�WKH�ODUJHVW�FRQWULEXWRU�ZDV�FRQMXQFWLYDO�GLVRUGHUV����%HWZHHQ� ���� DQG� ���� �0DUVGHQ�� ������ -RQHV� HW� DO��� ������ RI� SDWLHQWV� DWWHQGLQJ�
WUDGLWLRQDO
�$	(�GHSDUWPHQWV�ZHUH�VHOI�UHIHUUHG���*3�UHIHUUDOV�DFFRXQWHG�IRU�EHWZHHQ����DQG� ���� RI� SDWLHQWV� �-RQHV� HW� DO��� ������ 2OYHU� 	� +DJXH�� ������� ZKLOH� RSWRPHWULVWV�DFFRXQWHG�IRU�IHZ�UHIHUUDOV��WKH�KLJKHVW�SURSRUWLRQ�UHSRUWHG�EHLQJ�OHVV�WKDQ�����0DUVGHQ���������6FDQW� GDWD� RQ� WKH� UHDVRQ� IRU� UHIHUUDO� RI� HPHUJHQF\� FRQGLWLRQV� VXJJHVW� WKDW�*3V�WHQG� WR� UHIHU� SDWLHQWV� ZLWK� LQMXU\� DQG� LQIODPPDWRU\� FRQGLWLRQV� �2OYHU� 	� +DJXH�� ������3RROH\��������6KHOGULFN�HW�DO������������2SWRPHWULVWV��RQ�WKH�RWKHU�KDQG��VHHP�WR�UHIHU�WR�$	(�FKLHIO\�IRU�NHUDWLWLV�DQG�FRUQHDO�RSDFLW\��DQG�UHIHU�YLD�WKH�*3�FKLHIO\�IRU�JODXFRPD�DQG�PDFXORSDWK\��3RROH\����������������� 1DWLRQDO�DFWLYLW\�GDWD���� ,Q� WKH�\HDU������������RSWRPHWULVWV�DQG�2SKWKDOPLF�0HGLFDO�3UDFWLWLRQHUV�FRQGXFWHG�����PLOOLRQ�1+6�VLJKW�WHVWV�DQG�SUHVFULEHG�����PLOOLRQ�SDLUV�RI�1+6�UHLPEXUVHG�JODVVHV�DW�D�FRVW�RI�DSSUR[LPDWHO\������PLOOLRQ�����&XUUHQWO\��RQ�DYHUDJH��DQ�RSWRPHWULVW� FRQGXFWV�DERXW�����VLJKW� WHVWV�DQG�SUHVFULEHV�DERXW����SDLUV�RI�JODVVHV�WR�1+6�DQG�SULYDWH�SDWLHQWV�SHU�PRQWK�����(DFK�*3�FRQGXFWV�DQ�HVWLPDWHG�����FRQVXOWDWLRQV�IRU�H\H�GLVHDVH�HDFK�\HDU��UHIHUULQJ��������RI�SDWLHQWV����� ,Q�������*3V�ZURWH�QHDUO\������PLOOLRQ�VFULSWV�IRU�H\H�GLVRUGHUV�DW�D�FRVW�RI�����PLOOLRQ���:H� DVVHVVHG� QDWLRQDO� DFWLYLW\� GDWD� WR� GHVFULEH� DJJUHJDWH� SDWWHUQV� RI� FDUH� IRU� SDWLHQWV�SUHVHQWLQJ�ZLWK�RFXODU�FRQGLWLRQV���������2SWRPHWULVW�DFWLYLW\�GDWD��,Q� ����������� 1+6� IXQGHG� VLJKW� WHVWV� URVH� WR� �����PLOOLRQ� LQ� (QJODQG�� D� ���� LQFUHDVH�XSRQ�WKH�SUHYLRXV�\HDU��'HSDUWPHQW�RI�+HDOWK������D���GXH�WR�DQ�H[WHQVLRQ�RI�WKH�HOLJLELOLW\�RI�1+6�VLJKW�WHVWV�WR�DOO�SHUVRQV�RYHU�����DOWKRXJK�SUHVFULELQJ�RI�JODVVHV�WKURXJK�WKH�1+6�YRXFKHU�VFKHPH�UHPDLQHG�VWDWLF�DW������PLOOLRQ��'HSDUWPHQW�RI�+HDOWK������F�����
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7DEOH����$OO�UHIHUUDOV�WR�HPHUJHQF\�FDUH�IRU�RFXODU�GLVHDVH��E\�FRQGLWLRQ��� ��RI�DOO�RFXODU�FRQGLWLRQV�VHHQ�&RQGLWLRQ� $	(��+(6��PHGLDQ��UDQJH�� $	(��JHQHUDO���&RKQ�	�.XUW]�������� 3ULPDU\�FDUH�FOLQLF���,ODQJR�HW�DO���������$OOHUJ\��
FKLOGUHQ�� ����� �����
��������� �� ��%OHSKDULWLV��
FKLOGUHQ�� ����
� ����� �����&DWDUDFW� ����� �������������� �� �����&RQMXQFWLYDO�GLVRUGHUV��DOO�� ������ ���������������� �� ��&RQMXQFWLYDO�IRUHLJQ�ERG\��
FKLOGUHQ�� ����� �����
���������� �� ��&RQMXQFWLYLWLV��
FKLOGUHQ�� ������ �������������
�� ������ ������&RUQHDO�DEUDVLRQ��
DOO�DEUDVLRQV�� ������ ��������������� �����
� �����&RUQHDO�IRUHLJQ�ERG\��
FKLOGUHQ�� ����� �����
���������� �� ������&RUQHDO�RSDFLW\�DQG�GHIHFW� ����� �� ��'U\�H\HV� ����� �������������� �� �����)RUHLJQ�ERG\��DOO���
FKLOGUHQ�� ����� �����
��������� ������ ��*ODXFRPD� ����� �������������� �� ��,QIODPPDWLRQ� ������ ���������������� �� ��,QMXU\�WUDXPD��DOO�� ������ ���������������� �� ��,QMXU\�WUDXPD��SHQHWUDWLQJ�� ����� �������������� ����� ��,QMXU\�WUDXPD��QRQ�SHQHWUDWLQJ�� ������ ��������������� �� �����,ULWLV��
FKLOGUHQ�� ����� �����
��������� �� ��/DFULPDO�GLVRUGHUV��
FKLOGUHQ�� � ������������
�� �� ��/LG�GLVRUGHUV� ������ ��������������� �� ��0HLERPLDQ�F\VW��
FKLOGUHQ�� �����
� �� �����8YHLWLV� ����� �������������� �� ���'DWD�UHODWH�WR�UHIHUUDOV�PDQDJHG�VROHO\�E\�D�QXUVH�SUDFWLWLRQHU��������RI�WHVWV�ZHUH�IRU�GLDEHWHV�RU�JODXFRPD�VXIIHUHUV��RU�WKH�FORVH�UHODWLYHV�RI�JODXFRPD�VXIIHUHUV�RYHU�����'HSDUWPHQW�RI�+HDOWK������E����2SWRPHWULVWV�DQG�203V�DOVR�SHUIRUPHG���������GRPLFLOLDU\�YLVLWV�LQ�(QJODQG��'HSDUWPHQW�RI�+HDOWK������E����7KH�FRVW�WR�WKH�1+6�LQ� (QJODQG� LQ� ���������� ZDV� ����� PLOOLRQ�� 7KH� FRVW� RI� DQ� 1+6�IXQGHG� VLJKW� WHVW� LV�FXUUHQWO\���������'HSDUWPHQW�RI�+HDOWK����������,Q� ������ WKHUH� ZHUH� ������ RSWRPHWULVWV� DQG� 2SKWKDOPLF� 0HGLFDO� 3UDFWLWLRQHUV� �203V���ZRUNLQJ�LQ������SUDFWLFHV�LQ�(QJODQG���3UDFWLWLRQHUV�ZHUH�FRQWUDFWHG�WR�SHUIRUP�VLJKW�WHVWV��WKXV�RQ�DYHUDJH�HDFK�RSWRPHWULVW�FRQGXFWHG�������1+6�VLJKW� WHVWV��DQG�SUHVFULEHG�����SDLUV�RI�JODVVHV�SHU�\HDU�DW�D�FRVW�WR�WKH�1+6�RI�����������+RZHYHU��������RI�WHVWV�ZHUH�SULYDWHO\� IXQGHG� �'HSDUWPHQW� RI� +HDOWK�� ����F��� JLYLQJ� D� WRWDO� RI� ������ WHVWV� SHU�RSWRPHWULVW�SHU�\HDU�RU�����SHU�PRQWK���$VVXPLQJ�WKH�VDPH�UDWH�RI�VSHFWDFOH�SUHVFULELQJ�IRU�SULYDWH�DQG�1+6�IXQGHG�FRQVXOWDWLRQV��DQ�RSWRPHWULVW�SUHVFULEHV�RQ�DYHUDJH����SDLUV�RI�JODVVHV�SHU�PRQWK���7KHUH�DUH�QR�QDWLRQDO�GDWD�DYDLODEOH�RQ�WKH�UHIHUUDOV�PDGH�VSHFLILFDOO\�E\�RSWRPHWULVWV�WR�SULPDU\�RU�VHFRQGDU\�FDUH�SUDFWLWLRQHUV��
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������ *3�DFWLYLW\�GDWD��*3V�PD\�PDQDJH� H\H� GLVHDVH� LQ� SULPDU\� FDUH� RU� UHIHU� SDWLHQWV�ZKHQ� VSHFLDOLVW� FDUH� LV�LQGLFDWHG�RU�LQ�FDVHV�RI�GLDJQRVWLF�XQFHUWDLQW\���1DWLRQDO�GDWD�RQ�UHIHUUDOV�E\�*3V�DUH�RQO\�DYDLODEOH� DW� D� IDLUO\� DJJUHJDWHG� OHYHO�� � ,Q� ������� WKHUH�ZHUH� �����PLOOLRQ� RSKWKDOPRORJ\�RXWSDWLHQW� UHIHUUDOV� LQ� (QJODQG� �'R+� IRUP� 40����� RI� ZKLFK� ���� ZHUH� ZULWWHQ� UHIHUUDO�UHTXHVWV�E\�*3V��SHUVRQDO�FRPPXQLFDWLRQ��'HSDUWPHQW�RI�+HDOWK����7KH�UHPDLQGHU�DUH�D�PL[� RI� 
XQZULWWHQ
� *3� UHIHUUDOV�� RSWRPHWULVW� DQG� VHOI� UHIHUUDOV�� DQG� UHIHUUDOV� IURP� RWKHU�KRVSLWDO� GHSDUWPHQWV�� � 7KH� SURSRUWLRQ� RI� UHIHUUDOV� E\�*3V� WR� $	(�'HSDUWPHQWV� IRU� H\H�FRQGLWLRQV�LV�QRW�UHSRUWHG�QDWLRQDOO\���*3� FRQVXOWDWLRQV� UDWHV� IRU� H\H� GLVHDVH� DUH� VKRZQ� LQ� 7DEOH� �� �23&6�� ������� DOWKRXJK�WKHVH� ZHUH� HVWLPDWHG� LQ� ������ ,Q� ������ WKHUH� ZHUH� ��� ���� XQUHVWULFWHG� SULQFLSDOV� DQG�HTXLYDOHQWV� LQ�(QJODQG�ZRUNLQJ� LQ������SUDFWLFHV� �%LUPLQJKDP���������RQ�DYHUDJH��*3V�KDG�����FRQVXOWDWLRQV� IRU�H\H�GLVRUGHUV�HDFK�\HDU��RU����SHU�PRQWK�� �7KLV� LV�FRQVLVWHQW�ZLWK�YDOXHV�IRXQG�LQ�LQGLYLGXDO�VWXGLHV��VHH����������$�*3�ZRXOG�H[SHFW�WR�PDNH�DERXW����WR����UHIHUUDOV�SHU�\HDU�RU���WR���SHU�PRQWK����1DWLRQDO� GDWD� IRU� VFULSWV�SUHVFULEHG�RQ� WKH�1+6�KDYH�EHHQ�DVVHVVHG�DQG�DUH� VKRZQ� LQ�7DEOH����SHUVRQDO�FRPPXQLFDWLRQ��3UHVFULSWLRQ�3ULFLQJ�$XWKRULW\����*3V�ZURWH�QHDUO\������PLOOLRQ�VFULSWV�IRU�H\H�GLVRUGHUV�LQ������DW�D�FRVW�RI�����PLOOLRQ���2QH�TXDUWHU�RI�DOO�VFULSWV�ZDV�IRU�DQWLEDFWHULDOV��SULPDULO\�FKORUDPSKHQLFRO��������RI�VFULSWV�ZHUH�IRU�FRUWLFRVWHURLGV��VLPLODU�WR������IRXQG�LQ�RQH�VWXG\��6KHOGULFN�HW�DO�����������7ZR�WKLUGV�RI�H[SHQGLWXUH�ZDV�DFFRXQWHG�IRU�E\�WUHDWPHQW�IRU�JODXFRPD���2Q�DYHUDJH��HDFK�*3�ZURWH�����VFULSWV�LQ�������UHLPEXUVHG� DW� D� WRWDO� FRVW� RI� �������� � 7KH� DYHUDJH� FRVW� SHU� SDWLHQW� IRU� WKHUDSHXWLFV� IRU�RFXODU�FRQGLWLRQV�LV�HVWLPDWHG�WR�EH�����SHU�\HDU��
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7DEOH����*3�FRQVXOWDWLRQV�IRU�RFXODU�GLVHDVH��E\�FRQGLWLRQ�SHU�DQQXP�
 &RQGLWLRQ��,&'���&RGH�� 1XPEHU�SHU���������SRSXODWLRQ�'LVRUGHUV�RI�WKH�JOREH������� ��5HWLQDO�GHWDFKPHQWV�DQG�GHIHFWV������� ��2WKHU�UHWLQDO�GLVRUGHUV������� ���&KRULRUHWLQDO�LQIODPPDWLRQV�DQG�VFDUV�DQG�RWKHU�GLVRUGHUV�RI�FKRURLG������� ��'LVRUGHUV�RI�LULV�DQG�FLOLDU\�ERG\������� ��*ODXFRPD������� ���&DWDUDFW������� ���'LVRUGHUV�RI�UHIUDFWLRQ�DQG�DFFRPPRGDWLRQ������� ��9LVXDO�GLVWXUEDQFHV������� ���%OLQGQHVV�DQG�ORZ�YLVLRQ������� ��.HUDWLWLV������� ��&RUQHDO�RSDFLW\�DQG�RWKHU�GLVRUGHUV�RI�FRUQHD������� ��'LVRUGHUV�RI�FRQMXQFWLYD������� ����,QIODPPDWLRQ�RI�H\HOLGV������� ����2WKHU�GLVRUGHUV�RI�H\HOLGV������� ���'LVRUGHUV�RI�ODFULPDO�V\VWHP������� ���'LVRUGHUV�RI�WKH�RUELW������� ��'LVRUGHUV�RI�RSWLF�QHUYH�DQG�YLVXDO�SDWKZD\V������� ��6WUDELVPXV�DQG�RWKHU�GLVRUGHUV�RI�ELQRFXODU�H\H�PRYHPHQWV������� ���2WKHU�GLVRUGHUV�RI�H\H������� ����



Table 8: Therapeutics prescribed in primary care in England, 1999, with most common agents listed. 29 

� � ,WHPV� &RVW����� &RVW�,WHP���� (\H� ����������� ����������� ������ � � � �������� $QWLEDFWHULDOV� ���������� ���������� ������ &KORUDPSKHQLFRO� ���������� ���������� ������ )XVLGLF�$FLG� �������� ���������� ������ *HQWDPLFLQ�6XOSKDWH� ������� �������� ������ )UDP\FHWLQ�6XOSKDWH� ������� ������� ������ 3RO\P\[LQ�%�6XOSKDWH� ������� ������� ������ &KORUWHWUDF\FOLQH�+\GURFKORULGH� ������� ������� ������ 2IOR[DFLQ� ������ ������� ������ &LSURIOR[DFLQ� ������ ������� ������ 1HRP\FLQ�6XOSKDWH� ������ ������� ������ 3URSDPLGLQH�,VHWKLRQDWH� ������ ������ ������ 'LEURPRSURSDPLGLQH�,VHWKLRQDWH� ������ ������ ������ 2WKHUV� ���� ������� ������� � � � �������� $QWLIXQJDOV� ��� ������ �������� � � � �������� $QWLYLUDOV� ������� �������� ������� $FLFORYLU� ������� �������� ������� 2WKHUV� ���� ������ ������� � � � �������� &RUWLFRVWHURLGV� �������� ���������� ������ %HWDPHVWKDVRQH�6RGLXP�3KRVSKDWH� �������� �������� ������ 'H[DPHWKDVRQH� �������� �������� ������ 3UHGQLVRORQH�6RGLXP�3KRVSKDWH� �������� �������� ������ 3UHGQLVRORQH�$FHWDWH� ������� �������� ������ )OXRURPHWKRORQH� ������� ������� ������ +\GURFRUWLVRQH�$FHWDWH� ������ ������� ������ &OREHWDVRQH�%XW\UDWH� ������ ������ ������ 2WKHUV� ��� ���� ������ � � � �������� 2WKHU�$QWL�,QIODPPDWRU\�3UHSDUDWLRQV� ���������� ���������� ������ 6RGLXP�&URPRJO\FDWH� �������� ���������� ������ 1HGRFURPLO�6RGLXP� �������� ���������� ������� $QDWD]ROLQH�� ������� �������� ������ /RGR[RPLGH�7URPHWDPRO� ������� �������� ������ $]HODVWLQH�+\GURFKORULGH� ������� ������� ������ /HYRFDEDVWLQH� ������ ������� ������ (PHGDVWLQH� ������ ������� ������ 2WKHUV� ������ ������� ���������
� � � �

� � ,WHPV� &RVW����� &RVW�,WHP�������� 0\GULDWLFV�DQG�&\FORSHJLFV� ������� �������� ������ $WURSLQH�6XOSKDWH� ������� ������� ������ &\FORSHQWRODWH�+\GURFKORULGH� ������� ������� ������ 7URSLFDPLGH� ������ ������� ������ +RPDWURSLQH�+\GUREURPLGH� ������ ������� ������ 2WKHUV� ���� ������ ������ � � � �������� 7UHDWPHQW�RI�*ODXFRPD� ���������� ����������� ������� 7LPRORO�0DOHDWH� ���������� ���������� ������ 'RU]RODPLGH�� �������� ���������� ������� /DWDQRSURVW� �������� ����������� ������� /HYREXQRORO�+\GURFKORULGH� �������� ���������� ������ 3LORFDUSLQH�+\GURFKORULGH� �������� �������� ������ %HWD[RORO� �������� ���������� ������ &DUWHRORO�+\GURFKORULGH� �������� ���������� ������ %ULPRQLGLQH�7DUWUDWH� �������� ���������� ������� 'LSLYHIULQH�+\GURFKORULGH� �������� �������� ������ $FHWD]RODPLGH� ������� �������� ������� 'RU]RODPLGH�	�7LPRORO� ������� ���������� ������� $GUHQDOLQH�� ������� �������� ������ *XDQHWKLGLQH�0RQRVXOSKDWH� ������ ������� ������ 3LORFDUSLQH�1LWUDWH� ������ �������� ������� 0HWLSUDQRORO� ������ ������� ������� 2WKHUV� ���� ������ ������� � � � �������� /RFDO�$QDHVWKHWLFV� ������ ������ ������ � � � �������� 0LVFHOODQHRXV�2SWKDOPLF�� ���������� ���������� ������ +\SURPHOORVH� ���������� ���������� ������ &DUERPHU��������� �������� ���������� ������ 3RO\YLQ\O�$OFRKRO� �������� ���������� ������ /LTXLG�3DUDIILQ� �������� �������� ������ 3DUDIILQ�<HOORZ�6RIW� ������� �������� ������ $FHW\OF\VWHLQH� ������� �������� ������ 6RGLXP�&KORULGH� ������� �������� ������� +\GUR[\HWK\OFHOOXORVH� ������� �������� ������� .HWRURODF�7URPHWDPRO� ������ �������� ������� =LQF�6XSKDWH� ������ ������� ������ )OXRUHVFHLQ�6RGLXP� ������ ������ ������ 2WKHUV� ������ �������� ������� � � � �������� &RQWDFW�/HQVHV� ���� ������ �����
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��� 7KH�$(623�6XUYH\����7KH�$QRQ\PRXV�(QTXLU\�RI� WKH�6FRSH�IRU�2SWRPHWULVW�3UHVFULELQJ��$(623���D�QDWLRQDO�8.�VXUYH\� LQYROYLQJ�D� UDQGRP�����VDPSOH�RI�RSWRPHWULVWV��ZDV�FRQGXFWHG� WR�H[SORUH�FXUUHQW�UHIHUUDO�SUDFWLFH�DQG�YLHZV�DERXW�WKHUDSHXWLF�SUHVFULELQJ�����3DUWLFLSDQWV�LQ�WKH�$(623�VXUYH\�ZHUH�EURDGO\�UHSUHVHQWDWLYH�RI�8.�RSWRPHWULVWV���7KH�YDVW� PDMRULW\� ZRUNHG� IXOO� RU� SDUW�WLPH� LQ� KLJK� VWUHHW� ORFDWLRQV�� SURYLGLQJ� IXOO� H\H�H[DPLQDWLRQV�DV�WKHLU�PDLQ�ZRUNSODFH�DFWLYLW\��6HOI�UHSRUWHG�DFWLYLW\�GDWD�IURP�WKH�VXUYH\�FRUUHODWHV�ZHOO�ZLWK�GDWD�IURP�WKH�OLWHUDWXUH�DQG�SXEOLVKHG�QDWLRQDO�VRXUFHV�����2Q�DYHUDJH�RSWRPHWULVWV�ZHUH� FRQVXOWHG�DERXW����� WLPHV�D�PRQWK�DQG� UHIHUUHG�DERXW�����SDWLHQWV�D�\HDU��PRVW�FRPPRQO\�IRU�FDWDUDFW�������$OPRVW�����RI�RSWRPHWULVWV�ZHUH�LQ�IDYRXU�RI�WKH�LQWURGXFWLRQ�RI�WKHUDSHXWLF�SUHVFULELQJ�DQG�DJUHHG�ZLWK�WKH�QHFHVVLW\�RI�WUDLQLQJ��WZR�WKLUGV�RI�UHVSRQGHQWV�ZLVKHG�WR�SDUWLFLSDWH�SHUVRQDOO\������(DFK�RSWRPHWULVW�PLJKW�DYRLG�DERXW����UHIHUUDOV�WR�RU�YLD�D�*3�SHU�\HDU�E\�EHLQJ�DEOH�WR�SUHVFULEH�WKHUDSHXWLFDOO\��FKDQJHV�LQ�RWKHU�UHIHUUDOV�ZRXOG�EH�QHJOLJLEOH�����'LIIHULQJ� RSLQLRQV� DERXW� WKH� QHHG� IRU� D� IXOO� H\H� H[DPLQDWLRQ� ZKHQ� SUHVFULELQJ�WKHUDSHXWLFDOO\�ZLOO�QHHG�WR�EH�DGGUHVVHG�LI�SUHVFULELQJ�ULJKWV�DUH�LQWURGXFHG�����2SWRPHWULVWV�DUH�XQKDSS\�DERXW�WKH�ZD\�WKH\�DUH�FXUUHQWO\�UHLPEXUVHG�DQG�GHPRQVWUDWH�D�VWURQJ�SUHIHUHQFH�IRU�IHH�IRU�VHUYLFH�SD\PHQWV�IRU�WKHUDSHXWLF�SUHVFULELQJ�����0RVW� UHVSRQGHQWV� LQGLFDWHG� D� ZLOOLQJQHVV� WR� SDUWLFLSDWH� LQ� VXSHUYLVHG� DXGLW�� UH�DFFUHGLWDWLRQ�DQG�FRQWLQXLQJ�HGXFDWLRQ�DW�UHDVRQDEOH�LQWHUYDOV�������,QWURGXFWLRQ��:H�FRQGXFWHG�D�VXUYH\� LQ�SXUVXLW�RI� UHSUHVHQWDWLYH�GDWD�WR�GHVFULEH�RSWRPHWULF�SUDFWLFH� LQ�WKH� 8QLWHG� .LQJGRP� DQG� KRZ� SUDFWLFH� PLJKW� FKDQJH� ZLWK� WKH� LQWURGXFWLRQ� RI� WKHUDSHXWLF�SUHVFULELQJ�� �6XUYH\�GDWD�KDV�VWUHQJWKV�DQG�ZHDNQHVVHV�� �$GYDQWDJHV�PD\� LQFOXGH�VSHHG�DQG� FRVW� FRPSDUHG�ZLWK� RWKHU� UHVHDUFK�GHVLJQV�� DQG� VXLWDELOLW\� WR�PHDVXUH� VLPSOH� IDFWXDO�FRQVWUXFWV�RU� WR�JDXJH�RSLQLRQ�� �'LVDGYDQWDJHV� LQFOXGH�VXVFHSWLELOLW\� WR�D� UDQJH�RI�ELDVHV��SDUWLFXODUO\� IRU� TXDQWLWDWLYH� TXHVWLRQV�� VXFK� DV� UHVSRQGHU�� PRWLYDWLRQDO� DQG� UHFDOO� ELDVHV���:KDW�SHRSOH�VD\�DQG�ZKDW�WKH\�GR�PD\�QRW�EH�WKH�VDPH�WKLQJ��7KLV�LV�LOOXVWUDWHG�E\�D�ODUJH�VWXG\�ZKHUH�SULQWHG�HGXFDWLRQDO�PDWHULDOV�ZHUH�WDUJHWHG�DW�REVWHWULFLDQV� LQ�2QWDULR��DLPLQJ�WR�UHGXFH�WKH�QXPEHU�RI�XQQHFHVVDU\�UHSHDW�FDHVDUHDQ�VHFWLRQV��/RPDV�HW�DO�����������7ZR�\HDUV� DIWHU� WKH� GLVWULEXWLRQ� RI� WKH� JXLGHOLQH�� RQH� WKLUG� RI� REVWHWULFLDQV� LQGLFDWHG� WKH\� KDG�FRQVHTXHQWO\�FKDQJHG�WKHLU�SUDFWLFH���+RZHYHU��RQO\�D�������UHGXFWLRQ�LQ�WKH�RYHUDOO�VHFWLRQ�UDWH� DFWXDOO\� RFFXUUHG�� &DYHDWV� DFFHSWHG�� ZH� HOHFWHG� WR� FRQGXFW� D� VXUYH\� JLYHQ� WKH��DQWLFLSDWHG�� LQDGHTXDFLHV�RI� WKH� ILQGLQJV�RI� WKH� OLWHUDWXUH�UHYLHZ�DQG�WKH�QHHG�IRU�UHOHYDQW�GHVFULSWLYH�GDWD����������
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����0HWKRGV��$� SRVWDO� VXUYH\� ZDV� GHVLJQHG�� QDPHG� $(623�� $QRQ\PRXV� (QTXLU\� RI� WKH� 6FRSH� IRU�2SWRPHWULVW�3UHVFULELQJ���7KH�FRQWHQW�RI�$(623�ZDV�GHYHORSHG�LQ�FRQMXQFWLRQ�ZLWK�D�SURMHFW�DGYLVRU\� JURXS� �VHH� $FNQRZOHGJHPHQWV�� DQG� SLORWHG� DPRQJ� &RXQFLO� PHPEHUV� RI� WKH�&ROOHJH�RI�2SWRPHWULVWV�LQ�$XJXVW��������7KH�IHHGEDFN�IURP�WKH�SLORWLQJ�SURFHVV�ZHUH�XVH�WR�FODULI\� DQG� UHILQH� WKH� VXUYH\� FRQWHQW�� � 7KH� $(623� VXUYH\� FRQVLVWV� RI� ��� TXHVWLRQV� LQ� ��VHFWLRQV�� FRYHULQJ� EDVLF� GHPRJUDSKLF� GHWDLOV�� WKH� QDWXUH� RI� RSWRPHWULVWV
� ZRUN�� DQG� WKHLU�YLHZV�RQ�SUHVFULELQJ�� UHLPEXUVHPHQW�DQG�DXGLW�� �6XUYH\�TXHVWLRQV�KDYH�HLWKHU� VLPSOH� WLFN�ER[�DQVZHUV�RU�UHTXLUH�QXPHULF�HVWLPDWHV���7KH�*HQHUDO�2SWLFDO�&RXQFLO��*2&��VXSSOLHG�QDPHV��DGGUHVVHV��JHQGHU��UHJLRQ�RI�SUDFWLFH��*2&� FRGLQJ�� DQG� GDWH� RI� UHJLVWUDWLRQ� IURP� WKHLU� GDWDEDVH� RI� 8.� UHJLVWHUHG� RSWRPHWULVWV���,QGLYLGXDOV� ZLWK� LQFRPSOHWH� GHWDLOV�� RU� ZLWK� D� GDWH� RI� ELUWK� RQ� RU� EHIRUH� ���������� ZHUH�H[FOXGHG�� �6XEVHTXHQWO\�� D� UDQGRP�����VDPSOH�ZDV�GHULYHG� WR� UHFHLYH� WKH�VXUYH\�XVLQJ�6366�IRU�:LQGRZV��UHOHDVH����������7KH�VXUYH\��UHSURGXFHG�LQ�$SSHQGL[����ZDV�PDLOHG�RQ���WK� 6HSWHPEHU� ������ DORQJ� ZLWK� D� OHWWHU� DQG� )5((3267� DGGUHVVHG� UHWXUQ� HQYHORSH���5HPLQGHU�OHWWHUV��ZLWK�D�IXUWKHU�FRS\�RI�WKH�VXUYH\�DQG�HQYHORSH��ZHUH�VHQW�RQ��WK�2FWREHU�������������5HVXOWV��$�VXPPDU\�RI�WKH�VXUYH\�ILQGLQJV�DQG�WKHLU�LQWHUSUHWDWLRQ�LV�SURYLGHG���7KH�VXUYH\�TXHVWLRQV�WRJHWKHU�ZLWK�GDWD�DQG�JUDSKLFDO�UHSUHVHQWDWLRQV�RI�UHVSRQVHV�DUH�SURYLGHG�YHUEDWLP�DW�WKH�HQG�RI�WKH�FKDSWHU�����������5HSUHVHQWDWLYHQHVV�RI�UHVSRQGHQWV��4XHVWLRQV������)LJXUHV�������7KH� *2&� SURYLGHG� GHWDLOV� IRU� ������ 8.� UHJLVWHUHG� RSWRPHWULVWV�� � $IWHU� H[FOXVLRQV�� ������RSWRPHWULVWV�ZLWK�FRPSOHWH�GHWDLOV�SURYLGHG�D�UDQGRP�VDPSOH�RI�����RSWRPHWULVWV�ZKR�ZHUH�PDLOHG� WKH� VXUYH\�� � 7KH� ILUVW�PDLOLQJ� SURGXFHG�D� UHVSRQVH� UDWH� RI� ������� ULVLQJ� WR� ������DIWHU� WKH�VHFRQG�PDLOLQJ��D� WRWDO�RI������ �1LQH� UHVSRQGHQWV�KDG� UHWLUHG��HPLJUDWHG�RU�GLHG���&RPSOHWH�RU�SDUWLDO�GDWD�ZHUH�DYDLODEOH�IRU�����UHVSRQGHQWV�����������7KH� GHPRJUDSKLF� FKDUDFWHULVWLFV� RI� WKH� VDPSOH� DQG� RI� UHVSRQGHUV� ZHUH� VLPLODU� WR� WKH�SRSXODWLRQ�RI�RSWRPHWULVWV� IURP�ZKLFK�WKH\�ZHUH�GUDZQ�ZLWK�UHVSHFW� WR�\HDU�RI�UHJLVWUDWLRQ��JHQGHU� DQG� ORFDOLW\� RI� HPSOR\PHQW� ZLWK� QR� VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFHV� DSSDUHQW��7DEOH� ����:LWK� UHVSHFW� WR� WKHVH� EURDG� SDUDPHWHUV� UHVSRQGHUV� DUH� UHSUHVHQWDWLYH� RI� WKHLU�SURIHVVLRQ�DOWKRXJK�LW�ZDV�QRW�SRVVLEOH�WR�WHVW�WKLV�RQ�SRWHQWLDOO\�PRUH�GLVFHUQLQJ�SDUDPHWHUV�VXFK� DV� SODFH� RI� ZRUN� RU� UXUDO� YV�� XUEDQ� SUDFWLFH�� ,W� UHPDLQV� SRVVLEOH� WKDW� RSWRPHWULVWV�UHVSRQGLQJ�WR�$(623�ZHUH�PRUH�LQWHUHVWHG�LQ��RU�PRUH�LQFOLQHG�WR�FRQVLGHU��WKH�VXEMHFW�RI�SUHVFULELQJ� WKDQ�QRQ�UHVSRQGHUV�� � -XVW�RYHU�KDOI�RI�RSWRPHWULVWV�VXUYH\HG�ZHUH�PDOH��DQG�WKH�PHDQ�DJH�RI�WKRVH�VXUYH\HG�ZDV�DERXW������������3ODFH�DQG�QDWXUH�RI�ZRUN��4XHVWLRQV������)LJXUHV�������2I� WKRVH� RSWRPHWULVWV� UHSRUWLQJ� IXOO� WLPH� HPSOR\PHQW�� ���� ZHUH� HPSOR\HG� LQ� VLQJOH�SUDFWLFHV�� SDUWQHUVKLSV�� IUDQFKLVHV� RU�PXOWLSOH� SUDFWLFHV� �
KLJK� VWUHHW
� ORFDWLRQV��� � $� IXUWKHU�����ZHUH�LQ�RWKHU�W\SHV�RI�HPSOR\PHQW�RU�UHWLUHG�DQG�����GLG�QRW�UHSRUW�KROGLQJ�D�IXOO�WLPH�SRVW�� � -XVW� RYHU� KDOI� RI� UHVSRQGHQWV� UHSRUWHG� SDUW�WLPH� HPSOR\PHQW� �VRPH� UHVSRQGHQWV�UHSRUWHG� IXOO� DQG� SDUW�WLPH� ZRUN��� � 2I� WKRVH� LQ� SDUW�WLPH� ZRUN�� ���� ZHUH� LQ� UHJXODU�HPSOR\PHQW� WR�VRPH�H[WHQW� LQ�KLJK�VWUHHW� ORFDWLRQV�� �2I� WKRVH� LQ�SDUW�WLPH�ZRUN������KDG�PRUH�WKDQ�RQH�SDUW�WLPH�MRE���2QH�SHUFHQW�RI�UHVSRQGHQWV�ZRUNHG�IXOO�WLPH��DQG�D�IXUWKHU����ZRUNHG�SDUW�WLPH�� LQ�D�KRVSLWDO�� �7KLV�FRPSDUHV�ZLWK����RI�DOO�RSWRPHWULVWV�VXUYH\HG�LQ�WKH�&ROOHJH� RI� 2SWRPHWULVWV
� &OLQLFDO� 3UDFWLFH� 6XUYH\� LQ� ����� �7KH� &ROOHJH� RI� 2SWRPHWULVWV����������,Q�WRWDO������RI�UHVSRQGHQWV�ZRUNHG�IXOO�RU�SDUW�WLPH�LQ�KLJK�VWUHHW�ORFDWLRQV��
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7DEOH����&KDUDFWHULVWLFV�RI�WKH�VWXG\�SRSXODWLRQ��UDQGRP�VDPSOH�DQG�UHVSRQGHUV��� � 3RSXODWLRQ��8.��>�@� � 5DQGRP�VDPSOH�>�@� � 5HVSRQGHQWV�>�@�� �� 1R�� �� � 1R�� �� � 1R�� ��7RWDO� � ����� ���� � ���� ���� � ���� ����*2&�$UHD� ,QQHU�/RQGRQ� ���� ��� � ��� ��� � ��� ����� 2XWHU�/RQGRQ� ���� ��� � ��� ��� � ��� ����� (QJODQG��QRW�/RQGRQ�� ����� ���� � ���� ���� � ���� ������ 6FRWODQG� ���� ���� � ��� ���� � ��� ����� :DOHV� ���� ��� � ��� ��� � ��� ����� 1RUWKHUQ�,UHODQG� ���� ��� � ��� ��� � �� ���� &KL�VTXDUH�JRRGQHVV�RI�ILW��>�@�YV��>�@��S� �������>�@�YV��>�@��S� �������>�@�YV��>�@��S� ������ �*HQGHU� )HPDOH� ����� ���� � ���� ���� � ���� ������ 0DOH� ����� ���� � ���� ���� � ���� ����� 7HVW�IRU�GLIIHUHQFH�LQ�SURSRUWLRQV��H[DFW�WHVW��>�@�YV��>�@��S� �������>�@�YV��>�@��S� �� �����>�@�YV��>�@��S� �������'DWH�RI�5HJLVWUDWLRQ� � � � � � � � � �� ������ ���� ��� � ��� ��� � ��� ���� �������� ���� ��� � ��� ��� � ��� ���� �������� ���� ��� � ��� ��� � ��� ���� �������� ���� ��� � ��� ��� � ��� ���� �������� ���� ���� � ��� ���� � ��� ����� �������� ���� ���� � ��� ���� � ��� ����� �������� ����� ���� � ���� ���� � ��� ����� �������� ����� ���� � ���� ���� � ��� ����� ���������� ����� ���� � ���� ���� � ��� ����� � 0HDQ� ���&,� � 0HDQ� ���&,� � 0HDQ� ���&,�� 'DWH�RI�5HJLVWUDWLRQ� ����� ����� WR����� � ����� ����� WR����� � ����� ���������
��0RVW�UHVSRQGHQWV�������LQGLFDWHG�WKDW�WKHLU�PDLQ�HPSOR\PHQW�LQYROYHG�WKHP�LQ�SURYLGLQJ�IXOO�H\H�H[DPLQDWLRQV�� WKLV�FRPSDUHV�ZLWK�����RI� UHVSRQGHQWV�RI� WKH�&OLQLFDO�3UDFWLFH�6XUYH\����-XVW�XQGHU�KDOI�RI� UHVSRQGHQWV� ������ UHSRUWHG� LQYROYHPHQW� LQ� ORFDO�VKDUHG�FDUH�VFKHPHV���7KH�PHDQ�QXPEHU�RI�FRQVXOWDWLRQV�PDGH�E\�DQ�RSWRPHWULVW�SHU�PRQWK��UHIOHFWLQJ�WKH�PL[�RI�IXOO�WLPH�DQG�SDUW�WLPH�ZRUN��LV�FRQVHUYDWLYHO\�HVWLPDWHG�WR�EH�DSSUR[LPDWHO\������PDWFKLQJ�WKH�UDWH�EDVHG�RQ�QDWLRQDO�VWDWLVWLFV��VHFWLRQ����������+RZHYHU������RI�UHVSRQGHQWV�UHSRUWHG�FRQGXFWLQJ�����RU�PRUH�FRQVXOWDWLRQV�SHU�PRQWK���2Q�DYHUDJH��RSWRPHWULVWV�UHIHUUHG�����SDWLHQWV�HDFK�\HDU�����SDWLHQWV�WR�*3V��D�IXUWKHU�����SDWLHQWV�WR�DQ�RSKWKDOPRORJLVW�YLD�D�*3�����SDWLHQWV�GLUHFWO\�DV�DQ�HPHUJHQF\�DQG���SDWLHQWV�SULYDWHO\�WR�DQ�RSKWKDOPRORJLVW���7KHVH�HVWLPDWHV�ZHUH�REWDLQHG�E\�VFDOLQJ�PRQWKO\�GDWD���5HIHUUDO� IUHTXHQFLHV�� E\� FRQGLWLRQ�� ZHUH� DVNHG� DQQXDOO\�� VLQFH� SLORWLQJ� VXJJHVWHG� VRPH�FRQGLWLRQV� ZRXOG� EH� WRR� UDUH� WR� SURYLGH� GDWD� IRU� D� PRQWKO\� UHIHUUDO� SHULRG�� � 2SWRPHWULVWV�PDNH� DQ� DYHUDJH� RI� ���� UHIHUUDOV� D� \HDU� DQG� ��� RI� WKHVH� DUH� IRU� FDWDUDFW�� � (VWLPDWHV� RI�UHIHUUDO� E\� FRQGLWLRQ� ������ DQG� E\� UHIHUUDO� URXWH� ������ DUH� RI� VLPLODU� RUGHU� RI� PDJQLWXGH��EHDULQJ�LQ�PLQG�GLIIHUHQFHV�LQ�UHFDOO�SHULRG��DQG�WKH�DSSUR[LPDWH�QDWXUH�RI�UHFDOO��
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������� 9LHZV�DERXW� WKH� LQWURGXFWLRQ�RI� WKHUDSHXWLF�SUHVFULELQJ� �4XHVWLRQV��������)LJXUH������$OPRVW� ���� RI� UHVSRQGHQWV� WKRXJKW� RSWRPHWULVWV� VKRXOG� EH� DEOH� WR� WUDLQ� DV� WKHUDSHXWLF�SUHVFULEHUV��ZKHWKHU� WKLV�ZDV� LQGHSHQGHQWO\� IRU� LQIHFWLRQ�DQG� LQIODPPDWLRQ��RU�GHSHQGHQWO\�SDUWLFLSDWLQJ�LQ�FOLQLFLDQ�LQLWLDWHG�SUHVFULELQJ���1HDUO\�WZR�WKLUGV�RI�UHVSRQGHQWV�ZRXOG�ZLVK�WR�EH�DEOH�WR�SUHVFULEH�HLWKHU�LQGHSHQGHQWO\�RU�GHSHQGHQWO\��0RVW�UHVSRQGHQWV�������ZRXOG�EH�ZLOOLQJ� WR� XQGHUJR� IXUWKHU� WUDLQLQJ� WR� EH� DEOH� WR� SUHVFULEH� WKHUDSHXWLFDOO\�� EXW� RQO\� KDOI� RI�UHVSRQGHQWV�WKRXJKW�LW�VKRXOG�EH�D�EDVLF�HQWLWOHPHQW�IROORZLQJ�IURP�UHJLVWUDWLRQ���������� 9LHZV� DERXW� WKH� FRQGXFW� RI� WKHUDSHXWLF� SUHVFULELQJ� �4XHVWLRQV� �������)LJXUHV���������:LWK� VFRSH� WR� SUHVFULEH� WKHUDSHXWLFDOO\� DQG� D� SDWLHQW� SUHVHQWHG� ZLWK� D� VXVSHFWHG� H\H�LQIHFWLRQ�� RSWRPHWULVWV� KHOG� ZLGHO\� GLIIHULQJ� YLHZV� DERXW� WKH� QHHG� WR� FRQGXFW� D� IXOO� H\H�H[DPLQDWLRQ�� )LIW\�ILYH� SHUFHQW� RI� UHVSRQGHQWV� UHSRUWHG� WKDW� WKH\� ZRXOG� DOZD\V� RU� XVXDOO\�FRQGXFW�D�IXOO�H[DPLQDWLRQ�LQ�WKLV�FLUFXPVWDQFH����5HVSRQGHQWV�UHSRUWHG� WKDW� WKH�DELOLW\� WR�SUHVFULEH� WKHUDSHXWLFDOO\�ZRXOG�DYRLG� WKH�QHHG�IRU�QHDUO\�����RI�UHIHUUDOV�WR�D�*3��DQG�QHDUO\�����RI�UHIHUUDOV�WR�DQ�RSKWKDOPRORJLVW�YLD�D�*3���5HVSRQGHQWV� IHOW�� RQ� DYHUDJH� ��� RI� HPHUJHQF\� UHIHUUDOV� FRXOG� EH� SUHYHQWHG�� � ,W� LV�LQWHUHVWLQJ� WR� VSHFXODWH�ZKDW� WKHVH� FDVHV� FRXOG�EH�� SRVVLEO\�PLQRU� HPHUJHQFLHV�� VXFK�DV�FRUQHDO�DEUDVLRQ��RFXODU�ERGLHV��RU�FRQWDFW�OHQV�FRPSOLFDWLRQV���+RZHYHU��UHVSRQVH�GDWD�DUH�KLJKO\� VNHZHG� �L�H�� LQIOXHQFHG� E\� UHODWLYHO\� IHZ� UHVSRQGHQWV��� � $QRWKHU� SRVVLELOLW\�PD\� EH�LQDGHTXDWH�FROODERUDWLRQ�ZLWK�ORFDO�*3V�OHDGLQJ�WR�VRPH�RSWRPHWULVWV�GHFLGLQJ�WR�
IDVW�WUDFN
�SDWLHQWV�WKURXJK�$FFLGHQW�DQG�(PHUJHQF\�GHSDUWPHQWV�WR�DQ�RSKWKDOPRORJLVW����%\� FRPELQLQJ� UHVSRQVHV� LQ� 4XHVWLRQV� �� DQG� ���� DQ� RSWRPHWULVW� FRXOG� DYRLG� DERXW� ���UHIHUUDOV�WR�RU�YLD�D�*3�SHU�\HDU�E\�EHLQJ�DEOH�WR�SUHVFULEH�WKHUDSHXWLFDOO\��EXW�FKDQJHV�LQ�RWKHU�UHIHUUDOV�ZRXOG�EH�QHJOLJLEOH��������� 9LHZV�DERXW�UHLPEXUVHPHQW��4XHVWLRQV��������)LJXUHV���������-XVW� ���� RI� UHVSRQGHQWV� ZHUH� VDWLVILHG� RU� YHU\� VDWLVILHG� ZLWK� FXUUHQW� PHWKRGV� RI�UHLPEXUVHPHQW�� FRQYHUVHO\� ���� ZHUH� XQVDWLVILHG� DQG� ���� YHU\� XQVDWLVILHG�� � ,W� LV� WKHQ�XQVXUSULVLQJ��ZKHQ�DVNHG�DERXW�WKH�DFFHSWDELOLW\�RI�DOWHUQDWLYH�PHWKRGV�RI�IXQGLQJ��WKDW�RQO\����RI�UHVSRQGHQWV�ZRXOG�DFFHSW�SUHVFULELQJ�ZLWKRXW�DQ\�DGGLWLRQDO�UHLPEXUVHPHQW���7KUHH�TXDUWHUV�RI�UHVSRQGHQWV�UHMHFWHG�WKH�LGHD�RI�WDNLQJ�RQ�WKHUDSHXWLF�SUHVFULELQJ�XQGHU�FXUUHQW�IXQGLQJ�DUUDQJHPHQWV���2QO\�����RI�UHVSRQGHQWV�VXSSRUWHG�WKH�LGHD�RI�DQ�DQQXDO�SD\PHQW�WR�SURYLGH�D�WKHUDSHXWLF�SUHVFULELQJ�VHUYLFH���5HVSRQGHQWV�ZHUH�PRUH�HTXDOO\�GLYLGHG�DERXW�WKH� LGHD�RI�DQ�HQKDQFHG�VLJKW� WHVW� IHH� IRU�DOO� URXWLQH�H[DPLQDWLRQV��ZLWK�����IRU�DQG�����DJDLQVW���7KH�WZR�IDYRXUHG�IRUPV�RI� IXQGLQJ�ZHUH�D�VLPSOH� IHH�SHU� WKHUDSHXWLF�FRQVXOWDWLRQ�RU�D�IHH�VFKHGXOH� UHIOHFWLQJ� FRPSOH[LW\�� ZLWK� ���� DQG� ���� RI� UHVSRQGHQWV� LQGLFDWLQJ� WKDW� WKHVH�ZRXOG�EH�DFFHSWDEOH�UHVSHFWLYHO\���������� 9LHZV�DERXW�WUDLQLQJ�DQG�DXGLW��4XHVWLRQV��������)LJXUHV���������6LPSOH�SURIHVVLRQDO�DXGLW�ZDV�FRQVLGHUHG�DFFHSWDEOH�E\�����RI� UHVSRQGHQWV�� �7KLV�PLJKW�LQYROYH� HDFK� RSWRPHWULVW� UHFHLYLQJ� D� 3$&7� OLVWLQJ�� VLPLODU� WR� *3V�� FRPSDULQJ� WKHLU� RZQ�SUHVFULELQJ�DFWLYLWLHV�DJDLQVW� ORFDO��UHJLRQDO�DQG�QDWLRQDO�EHKDYLRXU��ZLWK�JXLGDQFH�SURYLGHG�E\�ORFDO�DXWKRULWLHV�IRU�XQXVXDO�SUHVFULELQJ�KDELWV����
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$ERXW� WKUHH�TXDUWHUV� RI� UHVSRQGHQWV� IHOW� UH�DFFUHGLWDWLRQ� RI� WKHUDSHXWLF� SUHVFULELQJ� VKRXOG�RFFXU�HYHU\���RU���\HDUV������DQG�����UHVSHFWLYHO\���DQG�PRVW�UHVSRQGHQWV�IHOW�FRQWLQXLQJ�HGXFDWLRQ�VKRXOG�EH�RQ�DQ�DQQXDO�EDVLV������������� 6XUYH\�ILQGLQJV��7KH�VXUYH\�LV�UHSURGXFHG�ZLWK�GHWDLOHG�ILQGLQJV�RI�HDFK�TXHVWLRQ�LQ�$SSHQGL[����0RVW�UHVXOWV�DUH�H[SUHVVHG�DV�QXPEHUV�RI�UHVSRQVHV�DQG�DV�WZR�SHUFHQWDJHV���7KH�ILUVW�SHUFHQWDJH����6�� JLYHV� WKH� QXPEHU� RI� UHVSRQVHV�� DV� D� SURSRUWLRQ� RI� WKH� WRWDO� QXPEHU� RI� VXUYH\�UHVSRQGHQWV���7KH�VHFRQG�SHUFHQWDJH����4��JLYHV�WKH�QXPEHU�RI�UHVSRQVHV��DV�D�SURSRUWLRQ�RI�WKH�WRWDO�QXPEHU�RI�YDOLG�UHVSRQVHV�WR�WKDW�SDUWLFXODU�TXHVWLRQ��
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��� (FRQRPLF�,PSDFW��(FRQRPLF�DQDO\VLV�DWWHPSWV� WR�YDOXH�DOWHUQDWLYH�VWDWHV�RI� WKH�ZRUOG�� � ,Q� WKH�FRQWH[W�RI� WKH�LQWURGXFWLRQ�RI�RSWRPHWULVW� WKHUDSHXWLF�SUHVFULELQJ� WKLV�PHDQV�HVWLPDWLQJ�KRZ�SDWWHUQV�DQG�DSSURSULDWHQHVV� RI� KHDOWKFDUH�ZLOO� FKDQJH�DQG� WKH� UHVRXUFH� LPSOLFDWLRQ� RI� WKHVH� FKDQJHV��,GHDOO\�� DQDO\VHV� VKRXOG� WDNH� D� VRFLHWDO� SHUVSHFWLYH�� LQ� WHUPV�RI� KHDOWKFDUH� SURYLVLRQ�� WKLV�PHDQV� DVVHVVLQJ� SDWLHQWV
� FRVWV� DQG� EHQHILWV� DV� ZHOO� DV� WKRVH� FRVWV� DQG� FRQVHTXHQFHV�LQFXUUHG� E\� WKH� 1+6� DQG� E\� RWKHU� LQVWLWXWLRQV�� � ,Q� WKLV� VHFWLRQ�� WKH� DYDLODEOH� HYLGHQFH� LV�GUDZQ�WRJHWKHU�DQG�LPSOLFDWLRQV�RI�ILQGLQJV�DUH�GLVFXVVHG�������3DWLHQW�YDOXHV��HYLGHQFH�DQG�DFFHVV�WR�FDUH����2SWRPHWULVW� WKHUDSHXWLF� SUHVFULELQJ� ZLOO� LPSURYH� SDWLHQW� DFFHVV� WR� FDUH� IRU� RFXODU�FRQGLWLRQV� E\� ���� WR� ���� DQG� WKXV� UHGXFH� FRVWV� RI� DFFHVV� WR� SDWLHQWV� DQG� LQFUHDVH�FRQYHQLHQFH�IRU�XVHUV���7KHUH� LV� LQDGHTXDWH� HYLGHQFH� WR� DVVHVV�KRZ�FDUH�PLJKW� YDU\� LQ� WHUPV�RI� SDWLHQW� FRVWV� RU�KHDOWK�RXWFRPHV��ZKHQ�HLWKHU�D�*3�RU�RSWRPHWULVW�SURYLGHV�LQLWLDO�FDUH���7KH�VWDQGSRLQW�WKDW�RSWRPHWULVWV� DUH� DW� OHDVW� DV� DFFXUDWH� LQ� GLDJQRVLV� DQG� UHIHUUDO� LV� MXVWLILHG� IURP� WKH� OLPLWHG�HYLGHQFH��EXW�LW�LV�QRW�SRVVLEOH�WR�SURFHHG�TXDQWLWDWLYHO\�EH\RQG�WKLV�EURDG�HTXLYDOHQFH���,Q�WHUPV�RI�SURFHVV�RI�FDUH��WKHUH�DUH�QR�DGHTXDWH�GDWD�WR�DVVHVV�KRZ�SDWLHQWV�PD\�IHHO�DERXW�UHFHLYLQJ�PRUH� FDUH� IURP�RSWRPHWULVWV� UDWKHU� WKDQ� IURP�RWKHU� KHDOWKFDUH�SURYLGHUV�RU� KRZ�WKLV�PD\�FKDQJH�WKH�FRVWV�RI�REWDLQLQJ�FDUH�LQ�WHUPV�RI�WLPH�DQG�WUDYHO���+RZHYHU��RQH�VPDOO�H[SHULPHQWDO�VWXG\�VXJJHVWV�WKDW��KDYLQJ�RQFH�UHFHLYHG�FDUH�IURP�RSWRPHWULVWV��������������RI�SDWLHQWV�SUHIHUUHG� WR�FRQVXOW�DQ�RSWRPHWULVW� IRU�H\H�FDUH� LQ� WKH� IXWXUH�� � �7KLV�FRPSDUHG�ZLWK� ���� �������� RI� SDWLHQWV� ZKR� SUHIHUUHG� WR� FRQVXOW� D� *3� �&KDPEHUV� 	� )LVKHU�� ��������6LQFH� DFFHVV� WR� WUDGLWLRQDO� URXWHV� WR� H\H� FDUH� ZRXOG� QRW� EH� FXUWDLOHG� �SDWLHQWV� FDQ� VWLOO�SUHVHQW� DW� WKHLU� *3�� $	(� RU� +(6��� WKH� LQWURGXFWLRQ� RI� RSWRPHWULVW� WKHUDSHXWLF� SUHVFULELQJ�PD\�EH�DUJXHG�WR�LQFUHDVH�SDWLHQW�FKRLFH�DQG�UHGXFH�WKH�FRVW�RI�DFFHVV�WR�VHUYLFHV�����7KH�&URZQ�UHSRUW� LQGLFDWHV� WKDW�EHQHILWV� WR�SDWLHQWV�VKRXOG� LQFOXGH� LPSURYHPHQW� LQ�SDWLHQW�DFFHVV�WR�WUHDWPHQW�DQG�LQ�FRQYHQLHQFH�IRU�WKH�XVHU��&URZQ����������8SWDNH�RI�SUHVFULELQJ�E\�RSWRPHWULVWV�LV�RSWLPLVWLFDOO\�VHW�DW������PLG�SRLQW�RI�UHVSRQVHV�WR�4XHVWLRQV����DQG����IURP� WKH�$(623�VXUYH\��� � ,I� VXUYH\�QRQ�UHVSRQGHUV�ZHUH�DVVXPHG� WR�KDYH�QR� LQWHUHVW� LQ�SUHVFULELQJ�� WKHQ� FRQVHUYDWLYH� XSWDNH� ZRXOG� EH� ���� �WKH� QXPEHU� RI� WKRVH� ZLVKLQJ� WR�SDUWLFLSDWH� LQ� SUHVFULELQJ� GLYLGHG� E\� WKH� VXUYH\� VDPSOH� VL]H��� � &RQVHTXHQWO\�� DFFHVV� WR�SULPDU\�FDUH�DW������*3�SUDFWLFHV�DFURVV�(QJODQG��%LUPLQJKDP��������ZRXOG�EH�H[WHQGHG�E\�DFFHVV�WR�EHWZHHQ�������DQG�������RSWRPHWULF�SUDFWLFHV��'HSDUWPHQW�RI�+HDOWK������F���ZKLFK�IRU�FRPPHUFLDO�UHDVRQV�DUH�ORFDWHG�IRU�WKHLU�XVHUV
�FRQYHQLHQFH���$FFHVV�ZRXOG�WKXV�EH�LQFUHDVHG�E\�����WR����������� &KDQJHV�LQ�WKH�SDWWHUQ�RI�FDUH���� /LPLWHG� HYLGHQFH� VXJJHVWV� WKDW� H[WHQGHG� VKDUHG� FDUH� EHWZHHQ� RSKWKDOPRORJLVWV� DQG�RSWRPHWULVWV� GRHV� QRW� FRPSURPLVH� FOLQLFDO� RXWFRPHV� RU� VXEVWDQWLDOO\� DOWHU� FRVW�� � 7KH�LQWURGXFWLRQ� RI� GHSHQGHQW� RSWRPHWULVW� SUHVFULELQJ�ZRXOG� SURYLGH� D� ORJLFDO� H[WHQVLRQ� RI�H[LVWLQJ�VKDUHG�FDUH�DUUDQJHPHQWV����2SWRPHWULVW�WKHUDSHXWLF�SUHVFULELQJ�PD\�EH�DQWLFLSDWHG�WR�UHGXFH�VHFRQGDU\�FDUH�ZDLWLQJ�OLVW� VL]HV� DQG� SULPDU\� FDUH� ZDLWLQJ� WLPHV�� � 7KLV� FRXOG� RFFXU� WKURXJK� D� QXPEHU� RI�PHFKDQLVPV��LQFOXGLQJ�LPSURYHG�SDWLHQW�DFFHVV��PRUH�DSSURSULDWH�UHIHUUDO�SDWWHUQV�DQG�WKH�DSSURSULDWH�GHYROXWLRQ�RI�SDWLHQW�DFXWH�DQG�FKURQLF�PDQDJHPHQW�WR�RSWRPHWULVWV���,W�LV�XQFOHDU�LI�EXGJHWDU\�VDYLQJV�FDQ�EH�UHDOLVHG�IURP�FKDQJHV�LQ�WKH�FXUUHQW�SURYLVLRQ�RI�FDUH�WR�RIIVHW�WKH�FRVW�RI�RSWRPHWULVW�LQYROYHPHQW��
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�� ,W� LV� SODXVLEOH� WKDW� WKH� LQWURGXFWLRQ� RI� LQGHSHQGHQW� WKHUDSHXWLF� SUHVFULELQJ� E\�RSWRPHWULVWV�ZLOO�EH�FRVW�QHXWUDO��EXW� IXUWKHU� UHVHDUFK�DQG� IRUPDO�GHWDLOHG�FRVWLQJ� LV�UHTXLUHG�WR�HVWDEOLVK�WKLV�ZLWK�FRQILGHQFH���7KHUH� DUH� WZR� NLQGV� RI� WKHUDSHXWLF� SUHVFULELQJ� DFWLYLW\� WKDW� RSWRPHWULVWV� PD\� EHFRPH�LQYROYHG� LQ�� � )LUVWO\�� RSWRPHWULVWV� FRXOG� SUHVFULEH� LQGHSHQGHQWO\� IRU� LQIHFWLRQ� DQG�LQIODPPDWLRQ���6HFRQGO\��GHSHQGHQW��FOLQLFLDQ�LQLWLDWHG��SUHVFULELQJ�PD\�H[WHQG�VKDUHG�FDUH�EHWZHHQ� RSKWKDOPRORJLVWV� DQG� RSWRPHWULVWV� IRU� VWDEOH� FKURQLF� RFXODU� FRQGLWLRQV�� VXFK� DV�JODXFRPD��FDWDUDFW��DQG�UHWLQRSDWK\����������� 'HSHQGHQW�SUHVFULELQJ��'HSHQGHQW�SUHVFULELQJ�PLJKW�EH�H[SHFWHG�WR�LQYROYH�WKH�VDPH�VFULSWV�EHLQJ�SUHVFULEHG�E\�DQ�RSWRPHWULVW� UDWKHU� WKDQ� DQRWKHU� KHDOWKFDUH� SURYLGHU�� ZLWK� WKH� RSWRPHWULVW� PRQLWRULQJ� WKH�PHGLFDO� FRQGLWLRQ� DQG� SURYLGLQJ� UH�UHIHUUDO� LI� QHFHVVDU\�� � ,I� VHFRQGDU\� FDUH� DWWHQGDQFH� LV�UHGXFHG��WKLV�PD\�UHGXFH�PRQLWRULQJ�FRVWV�DQG�SURYLGH�JUHDWHU�FRQYHQLHQFH�WR�SDWLHQWV�����7KH�%ULVWRO�*ODXFRPD�VWXG\�UDQGRPLVHG�SDWLHQWV�ZLWK�HVWDEOLVKHG�RU�VXVSHFWHG�JODXFRPD�WR�WUDGLWLRQDO� RSKWKDOPRORJLVW� FDUH� RU� VKDUHG� FDUH� ZLWK� RSWRPHWULVWV�� ZKHUH� WKH� RSWRPHWULVWV�SURYLGHG�D�PRQLWRULQJ�UROH�EXW�KDG�QR�VFRSH�WR�PRGLI\�PHGLFDWLRQ���7KHUH�DUH�D�QXPEHU�RI�PHWKRGRORJLFDO� OLPLWDWLRQV� WR� WKH� VWXG\�� LQFOXGLQJ� GHWDLOV� RI� UDQGRPLVDWLRQ� DQG� VWDWLVWLFDO�DQDO\VLV� RI� UHVRXUFH� GDWD�� � $IWHU� WZR� \HDUV� RI� IROORZ�XS�� WKH� VWXG\� VKRZHG� FRPSDUDEOH�FOLQLFDO�HQGSRLQWV�LQ�SDWLHQWV�IROORZHG�XS�E\�WUDLQHG�RSWRPHWULVWV�DQG�RSKWKDOPRORJLVWV��*UD\�HW�DO���������� �7KH�HVWLPDWHG�KLJKHU�DYHUDJH�FRVW�RI�RSWRPHWULVW�PDQDJHPHQW�FRPSDUHG�WR�RSKWKDOPRORJLVW� FDUH� �������� YV�� ������� SHU� SDWLHQW� SHU� \HDU�� DSSHDUV� ODUJHO\� WR� EH� DQ�DUWHIDFW�RI�WKH�VWXG\�SURWRFRO��ZKLFK�UHTXLUHG�PRUH�IUHTXHQW�FRQVXOWDWLRQV�ZLWK�RSWRPHWULVWV��&RDVW�HW�DO�����������7KH�GHWDLOHG�FRVWLQJ�LOOXVWUDWHV�WKH�VXEVWDQWLDO�DGPLQLVWUDWLYH�ZRUNORDG�WKDW�VKDUHG�FDUH�PD\�JHQHUDWH�IRU�RSWRPHWULVWV���7KH�VWXG\�DOVR�UDLVHV�WKH�LVVXH�RI�WUDLQLQJ��LW� LQFOXGHG� ��� RSWRPHWULVWV� ZKR� FRVW� ������� WR� WUDLQ� RQ� D� ��ZHHN� FRXUVH�� RU� ����� SHU�RSWRPHWULVW���7KHUH�DUH�QR�GDWD�RQ�WKH�QXPEHU�RI�SDWLHQWV�ZKR�PLJKW�EH�DIIHFWHG�E\�FKDQJHG�VKDUHG�FDUH�DUUDQJHPHQWV�GXH�WR�WKH�LQWURGXFWLRQ�RI�RSWRPHWULVW�WKHUDSHXWLF�SUHVFULELQJ��DQG�WKXV�WKH�RYHUDOO�HFRQRPLF�FRQVHTXHQFHV�UHPDLQ�XQFHUWDLQ�����7KH�&DPGHQ�DQG�,VOLQJWRQ�VWXG\��LQ�ZKLFK�RSWRPHWULVWV�PDQDJHG�SDWLHQWV�ZLWK�DQWHULRU�H\H�FRQGLWLRQV�� DOVR� LQYROYHG� DQ� LQLWLDO� WUDLQLQJ� SURJUDPPH� �:LQNOHU� 	� 0HDGV�� ������� � 7KH�HVWLPDWHG� FRVW� SHU� RSWRPHWULVW� ZDV� DSSUR[LPDWHO\� ������ DQG� LQYROYHG� D� FRXUVH� LQ� RFXODU�WKHUDSHXWLFV�DW�&LW\�8QLYHUVLW\��FOLQLFDO�WUDLQLQJ�DW�0RRUILHOGV�(\H�+RVSLWDO�DQG�SDUWLFLSDWLRQ�LQ�RXWSDWLHQW�FOLQLFV��SHUVRQDO�FRPPXQLFDWLRQ������������ ,QGHSHQGHQW�SUHVFULELQJ��7KHUH� DUH� WZR� OHYHOV� DW� ZKLFK� RQH� FRXOG� FRQVLGHU� FKDQJHV� GXH� WR� WKH� LQWURGXFWLRQ� RI�LQGHSHQGHQW� WKHUDSHXWLF� SUHVFULELQJ� E\� RSWRPHWULVWV�� � ,Q� WKH� ILUVW� VFHQDULR�� WKH� H[LVWLQJ�SDWWHUQV� RI� SUHVHQWDWLRQ� RI� H\H� FRQGLWLRQV� FRQWLQXH� �SDWLHQWV� SUHVHQW� DV� EHIRUH� WR� *3V��RSWRPHWULVWV��+(6� DQG�$	(��� H[FHSW� WKDW�ZKHQ� DQ� RSWRPHWULVW� GLDJQRVHV� LQIODPPDWLRQ� RU�LQIHFWLRQ� WKHQ� WKH\� PD\� SUHVFULEH�� 3UHVFULELQJ� ZRXOG� ULVH� RU� IDOO� GHSHQGLQJ� XSRQ�RSWRPHWULVWV
� DQG� *3V
� UHODWLYH� XVH� RI� WKHUDSHXWLFV�� 6LQFH� WKHUH� DUH� QR� DGHTXDWH�FRPSDUDWLYH�GDWD� WR� VKRZ�KRZ�*3V�DQG�RSWRPHWULVWV�PD\�SUHVFULEH�GLIIHUHQWO\�� LW� KDV�QRW�EHHQ� SRVVLEOH� WR�PRGHO� SUHVFULELQJ� FKDQJHV�� $V� RSWRPHWULVWV� DUH� DW� OHDVW� DV� DFFXUDWH� DW�GLDJQRVLQJ� WKHVH� FRQGLWLRQV�� WKLV� LV� XQOLNHO\� WR� OHDG� WR� RYHUDOO� LQFUHDVHV� LQ� SUHVFULELQJ� RU�LQDSSURSULDWH�FDUH���
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7KH� PDLQ� H[SHFWHG� LQFUHDVH� LQ� FRVW� ZRXOG� EH� WKH� FRVW� RI� RSWRPHWULVW� WUDLQLQJ� DQG� WKH�DGPLQLVWUDWLYH�FRVWV�DVVRFLDWHG�ZLWK�SUHVFULELQJ���7KH�PDLQ�H[SHFWHG�GHFUHDVH�LQ�1+6�FRVW�ZRXOG�EH�LQ�WKH�QXPEHU�RI�*3�FRQVXOWDWLRQV�DQG�LQ�VHFRQGDU\�FDUH�UHIHUUDOV���7KH�DGGLWLRQDO�WLPH�VSHQW�E\�WKH�RSWRPHWULVW�IRU�HDFK�SDWLHQW�ZRXOG�EH�VPDOO��VLQFH�DQ�H\H�H[DPLQDWLRQ�DQG�GLDJQRVLV�DUH�DVVXPHG�WR�KDYH�DOUHDG\�WDNHQ�SODFH���&KDQJHV�LQ�UHIHUUDO�PD\�EH�HVWLPDWHG�IURP�WKH�$(623�VXUYH\��7DEOH�������7KHUH�LV�JRRG�FRUUHODWLRQ�EHWZHHQ�OHYHOV�RI�UHIHUUDOV�E\�RSWRPHWULVWV� HVWLPDWHG� IURP� WKH� VXUYH\� DQG� IURP� WKH� OLWHUDWXUH� �3HUNLQV�� ������� � 6XUYH\�HVWLPDWHV�RI�DYRLGDEOH�UHIHUUDOV�DUH�VLPLODUO\�VXSSRUWHG��&KDPEHUV�	�)LVKHU����������7DEOH�����&KDQJHV�LQ�FXUUHQW�UHIHUUDO�SDWWHUQV�DQG�FRVW�SHU�RSWRPHWULVW�SHU�DQQXP��EDVHG�RQ�WKH�ILQGLQJV�RI�WKH�$(623�VXUYH\��� 1XPEHU��4XHVWLRQ���� ��$YRLGDEOH��4XHVWLRQ����� 1XPEHU�DYRLGHG� &RVW�UHIHUUDO����� &RVW�6DYLQJ�����*3�UHIHUUDOV� ���� �����������&,��������WR�������� ���������&,�������WR�������� ���� ��������&,������WR�������2SKWKDOPRORJLVW�UHIHUUDOV�YLD�D�*3� ���� �����������&,��������WR�������� ���������&,�������WR�������� ������� ����������&,�������WR��������� � � ���������&,�������WR������� � ����������&,�������WR��������ï��1HWWHQ�HW�DO����������$VVXPLQJ� QR� FKDQJH� LQ� WUHDWPHQW� FRVW�� WKHVH� UHIHUUDO� VDYLQJV� PXVW� EH� VHW� DJDLQVW� DQ�RSWRPHWULVW
V� FRVWV� RI� SDUWLFLSDWLRQ� �WUDLQLQJ�� DGPLQLVWUDWLRQ�� WLPH� ZLWK� SDWLHQW�� RYHUKHDGV��DQG� WKH� FRVWV� RI� SURYLGLQJ� DXGLW� DQG� SUHVFULELQJ� IHHGEDFN�� 7KHVH� FRVWV�ZRXOG� EH� GLYLGHG�EHWZHHQ� DQ� DYHUDJH� RI� ��� SDWLHQWV� SHU� RSWRPHWULVW� SHU� \HDU�� � 7KH� HVWLPDWHG� SRWHQWLDO�VDYLQJV�VXJJHVW�WKDW�DV�ORQJ�DV�WKLV�DGGLWLRQDO�FRVW�LV�QR�JUHDWHU�WKDQ�DERXW�����SHU�SDWLHQW��WKHQ� RSWRPHWULVW� WKHUDSHXWLF� SUHVFULELQJ� ZLOO� EH� QR� PRUH� H[SHQVLYH� WKDQ� H[LVWLQJ� FDUH���$QDO\VLV�RI�FRVWV�RI�SURYLGLQJ�H[WHQGHG�VKDUHG�FDUH�LQ�WKH�%ULVWRO�*ODXFRPD�VWXG\�VXJJHVWV�WKLV�PD\�EH�SODXVLEOH��DOWKRXJK�WKH�FRVW�FRPSRQHQWV�IRU�LQGHSHQGHQW�SUHVFULELQJ�PD\�GLIIHU�DQG� IXUWKHU� UHVHDUFK� LV� UHTXLUHG�� � 7KLV� ILUVW� VFHQDULR�PD\� UHDVRQDEO\� GHVFULEH� RSWRPHWULVW�DFWLYLW\�LQ�WKH�VKRUW�UXQ�LPPHGLDWHO\�DIWHU�LQWURGXFWLRQ�RI�WKHUDSHXWLF�SUHVFULELQJ���7KH� VHFRQG� VFHQDULR� FRQVLGHUV� WKH� ORQJ� UXQ�� ZKHQ� RSWRPHWULVW� WKHUDSHXWLF� SUHVFULELQJ� LV�HVWDEOLVKHG���,Q�DGGLWLRQ�WR�RSWRPHWULVWV�SUHVFULELQJ�IRU�H[LVWLQJ�SDWLHQWV��D�FHUWDLQ�SURSRUWLRQ�RI� SDWLHQWV� SUHYLRXVO\� SUHVHQWLQJ� WR� *3V�� +(6� DQG� $	(� ZLOO� LQVWHDG� SUHVHQW� WR� WKH�RSWRPHWULVW�� DZDUH� WKDW� WKH\� DUH� DEOH� WR� SURYLGH� QRW� MXVW� GLDJQRVLV� EXW� WUHDWPHQW�� � $JDLQ��WKHUH�DUH�QR�GDWD�WR�H[SORUH�WKH�H[WHQW�RI�FKDQJHV�LQ�SDWLHQW�KHDOWKFDUH�VHHNLQJ�EHKDYLRXU���7KHVH�FKDQJHV�PD\�HDVH�WKH�EXUGHQ�RQ�RWKHU�RYHU�VWUHWFKHG�KHDOWKFDUH�SURYLGHUV��EXW�PD\�VXEVWDQWLDOO\�LQFUHDVH�WKH�JDWH�NHHSLQJ�UROH�RI�RSWRPHWULVWV��SURYLGLQJ�DFFHVV�WR�WKHUDSHXWLFV�DQG� UHIHUUDO��� � ,W� LV� SRVVLEOH� WKDW� WKH� ZRUN� FRQWHQW� RI� WKHUDSHXWLF� RSWRPHWULVWV� FRXOG� DOWHU�VXEVWDQWLDOO\� LI�SDWLHQWV�VDZ�RSWRPHWULVWV�DV�WKHLU� ILUVW�SRUW�RI�FDOO� IRU�H\H�FRQGLWLRQV���6LQFH�RSWRPHWULVWV�RSHUDWH�LQ�D�FRPPHUFLDO�HQYLURQPHQW��LW�LV�FOHDU�WKDW�UHLPEXUVHPHQW�ZLOO�KDYH�WR�FRYHU�WKH�QHFHVVDU\�WLPH�DQG�DGGLWLRQDO�LQIUDVWUXFWXUH�FRVWV�WR�GHOLYHU�D�YLDEOH�VHUYLFH���+RZ�RSWRPHWULVWV�ZLOO�EH�UHLPEXUVHG�WKHQ�EHFRPHV�D�FHQWUDO�LVVXH�DQG��XQVXUSULVLQJO\��RQH�DERXW�ZKLFK� RSWRPHWULVWV� KDYH� VWURQJ� YLHZV�� � 7KHVH� LVVXHV� DUH� GHDOW� ZLWK� PRUH� IXOO\� LQ� WKH�IROORZLQJ�FKDSWHU����
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��� 'LVFXVVLRQ���� ,Q� WKH� DEVHQFH� RI� VWXGLHV� WKDW� GLUHFWO\� DVVHVV� WKH� TXDOLW\� RI� FDUH� GHOLYHUHG� E\�RSWRPHWULVWV� ZKR� FDQ� SUHVFULEH� WKHUDSHXWLFDOO\�� WKH� HFRQRPLF� LPSDFW� RI� LQWURGXFLQJ�SUHVFULELQJ�LQ�WKH�8.�UHPDLQV�VSHFXODWLYH�����2SWRPHWULVWV�� ZKR� ZLVK� WR� SUHVFULEH� WKHUDSHXWLFDOO\�� DUH� ZLOOLQJ� WR� SDUWLFLSDWH� LQ�VXSHUYLVHG� DXGLW�� UH�DFFUHGLWDWLRQ� DQG� FRQWLQXLQJ� HGXFDWLRQ�� FRQVLVWHQW� ZLWK� WKH�UHTXLUHPHQWV�RI�WKH�&URZQ�UHSRUW�����7KH�QHHG�WR�DGGUHVV�WKH�UHLPEXUVHPHQW�RI�RSWRPHWULVWV�LV�YLWDO�WR�WKH�SURIHVVLRQ�DV�ZHOO�DV� WR� SURYLGH� GHILQLWLYH� DQDO\VLV� RI� WKH� FRVW� RI� LQWURGXFLQJ� RSWRPHWULVW� WKHUDSHXWLF�SUHVFULELQJ�� � 'LIIHUHQW� UHLPEXUVHPHQW� VWUDWHJLHV� SUHVHQW� GLIIHUHQW� LQFHQWLYHV� WR�RSWRPHWULVWV� DQG� KDYH� GLIIHUHQW� DGPLQLVWUDWLYH� FRVWV�� ZKLFK� WKH� SURIHVVLRQ� VKRXOG�H[SORUH�����$Q\�UHLPEXUVHPHQW�VWUDWHJ\�FKRVHQ�PD\�EH�H[SHFWHG�WR�KDYH�D�SURIRXQG�LPSDFW�XSRQ�SDWLHQW�FKRLFHV��LI�LW�LQYROYHV�FRVW�VKLIWLQJ�IURP�WKH�1+6�WR�WKH�SDWLHQW�����5HVHDUFK�SURYLGLQJ�YDOLG�� FRPSDUDWLYH�GDWD�RQ� WKH� UHVRXUFHV�XVHG�DQG�TXDOLW\�RI� FDUH�GHOLYHUHG�E\�RSWRPHWULVWV�DQG�RWKHU�KHDOWK�FDUH�SURYLGHUV�LV�UHTXLUHG�����&XUUHQW�OHJDOO\�DXWKRULVHG�SUHVFULEHUV�LQ�WKH�8.�LQFOXGH�GRFWRUV��GHQWLVWV�DQG�FHUWDLQ�QXUVHV���7KH�&URZQ�5HSRUW� UHFRPPHQGV� WKH�H[WHQVLRQ�RI�SUHVFULELQJ�DXWKRULW\� WR�QHZ�SURIHVVLRQDO�ERGLHV�� ZKR� PD\� DFW� LQGHSHQGHQWO\� RU� GHSHQGHQWO\�� � 2SWRPHWULVWV� DUH� FLWHG� DV� SRWHQWLDO�FDQGLGDWHV� IRU� LQGHSHQGHQW� SUHVFULELQJ�� GXH� WR� WKHLU� H[SHUWLVH� DQG� XVH� RI� VSHFLDOLVW�GLDJQRVWLF� LQVWUXPHQWV�� � 7KH� UHSRUW� FLWHV� HPHUJHQF\� H\H� FRQGLWLRQV� DQG� QRQ�WKUHDWHQLQJ�VLJKW�FRQGLWLRQV�DV�SRWHQWLDO�DUHDV�IRU�WKH�DSSOLFDWLRQ�RI�SUHVFULELQJ�DXWKRULW\��&URZQ����������4XDOLW\�DVVXUDQFH�LQ�SULPDU\�FDUH�VLWV�XSRQ�DSSURSULDWH�DFFUHGLWDWLRQ��FRQWLQXLQJ�HGXFDWLRQ�DQG� DXGLW�� � 5HVSRQGHQWV� LQGLFDWHG� D� ZLOOLQJQHVV� WR� SDUWLFLSDWH� LQ� VXSHUYLVHG� DXGLW�� UH�DFFUHGLWDWLRQ� DQG� FRQWLQXLQJ� HGXFDWLRQ� DW� UHDVRQDEOH� LQWHUYDOV�� SUHUHTXLVLWHV� RI� DQ\� QHZ�SUHVFULELQJ�DXWKRULW\�JUDQWHG��&URZQ����������(PSKDVLVLQJ�WKDW�LPSURYHPHQWV�LQ�SDWLHQW�FDUH�DQG�WKDW�VDIHW\�PXVW�EH�DVVXUHG��WKH�&URZQ�UHSRUW�LGHQWLILHV�VRPH�SRWHQWLDO�EHQHILWV�DQG�FRVWV�WKDW�PD\�DULVH�DV�D�UHVXOW�RI�DQ�H[WHQVLRQ�RI�SUHVFULELQJ�DXWKRULW\���%HQHILWV�WR�SDWLHQWV�LQFOXGH�D�PRUH�HIIHFWLYH�XVH�RI�WKH�H[SHULHQFH�DQG�VNLOOV�RI�FHUWDLQ�SURIHVVLRQDO�JURXSV��ZKLFK�PD\�OHDG�WR�PRUH�FOLQLFDOO\�DSSURSULDWH�DQG�V\PSDWKHWLF� SUHVFULELQJ� DV� ZHOO� DV� UHGXFLQJ� WKH� SRWHQWLDO� IRU� ZDVWHIXO� XVH� RI� UHVRXUFHV���3DWLHQW�DFFHVV� WR� WUHDWPHQW�DQG�DGYLFH� LV�DOVR�H[SHFWHG� WR� LPSURYH� WKH�FDUH�SURFHVV�DQG�FRQYHQLHQFH�� � 7KH� &URZQ� 5HSRUW� DQWLFLSDWHV� WKDW� H[SHFWHG� LPSURYHPHQWV� LQ� SURIHVVLRQDO�UHODWLRQVKLSV��ZLWK�JUHDWHU�FODULW\�UHJDUGLQJ�WKH�UROHV�DQG�UHVSRQVLELOLWLHV�RI�HDFK�SURIHVVLRQ��VKRXOG� DOVR� UHVXOW� LQ� PRUH� LQWHJUDWHG� FDUH�� D� FHQWUDO� JRYHUQPHQW� REMHFWLYH� IRU� WKH� 1+6��'HSDUWPHQW�RI�+HDOWK����������7KH�SODQQHG�LQWURGXFWLRQ�RI�����QHZ�RQH�VWRS�SULPDU\�FDUH�FHQWUHV�E\�������WR�DFFRPPRGDWH�*3V��SKDUPDFLVWV��GHQWLVWV��RSWLFLDQV��KHDOWK�YLVLWRUV�DQG�VRFLDO� ZRUNHUV� XQGHU� RQH� URRI�� PD\� IXUWKHU� LPSURYH� ERWK� SDWLHQW� DFFHVV� DQG� LQWHU�SURIHVVLRQDO� UHODWLRQVKLSV� �'HSDUWPHQW� RI� +HDOWK�� ����G��� � ([SHFWHG� FRVWV� RI� H[WHQGHG�SUHVFULELQJ� DXWKRULW\� LQFOXGH� SUHVFULELQJ� FRVWV�� WUDLQLQJ� FRVWV� DQG� DGPLQLVWUDWLYH� FRVWV���:KHUH� WKHUH� LV� XQFHUWDLQW\� UHJDUGLQJ� WKH� EDODQFH� RI� FRVWV� DQG� EHQHILWV�� DQG� LQ� SDUWLFXODU��ZKHUH� WKH�QHW� FRVW� WR� WKH�1+6� LV�XQFOHDU��D� WKRURXJK�HFRQRPLF�HYDOXDWLRQ� LV�HQFRXUDJHG��&URZQ����������2XU�V\VWHPDWLF�UHYLHZ�H[SRVHV�WKH�LQDGHTXDFLHV�RI�WKH�OLWHUDWXUH�WR�DVVHVV�IRUPDOO\� WKH� FRVW�HIIHFWLYHQHVV� RI� RSWRPHWULVW� SUHVFULELQJ�� � 7KHUH� LV� QR� FRPSDUDWLYH�HYDOXDWLRQ�RI�WKH�TXDOLW\�RI�FDUH�SURYLGHG�IRU�DFXWH�H\H�FRQGLWLRQV�E\�RSWRPHWULVWV�DQG�*3V��RU� RI� SDWLHQW� YLHZV� DERXW� DFFHVV�� FRQYHQLHQFH� RU� VDWLVIDFWLRQ�� � $OWKRXJK� RSWRPHWULVW�WKHUDSHXWLF�SUHVFULELQJ�KDV�EHHQ�LQWURGXFHG�LQ�WKH�8QLWHG�6WDWHV��&DQDGD�DQG�$XVWUDOLD��QR�DGHTXDWH� HYDOXDWLRQ� KDV� EHHQ� FRQGXFWHG� IURP�ZKLFK� WR�PRGHO� FKDQJHV� LQ� WKH� 8.�� � 7KH�GHDUWK�RI�JRRG�TXDOLW\�HYLGHQFH�PDNHV�WKH�ILQGLQJV�RI�DQ\�DQDO\VLV�QHFHVVDULO\�WHQWDWLYH���
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���� 5HLPEXUVHPHQW��7KH�$(623�VXUYH\�VXJJHVWV�WKDW�RSWRPHWULVWV�DUH�XQKDSS\�DERXW�WKH�ZD\�WKH\�DUH�FXUUHQWO\�UHLPEXUVHG�� DQG� WKLV�PD\�H[SODLQ� WKHLU� SUHIHUHQFH� IRU� IHH�IRU�VHUYLFH� VW\OH� UHLPEXUVHPHQW���6XFK�IXQGLQJ�UDLVHV�LQWHUHVWLQJ�LVVXHV�IRU�D�SXEOLFO\�IXQGHG�KHDOWK�GHOLYHU\�V\VWHP���)HH�IRU�VHUYLFH�SD\PHQW�PD\�SURYLGH�DQ�LQFHQWLYH�WR�RSWRPHWULVWV�WR�SUHVFULEH�WKDW�LV�DEVHQW�IURP�DQ�DQQXDO� IODW� UDWH� VHUYLFH� SD\PHQW�� � $� UHFHQW� V\VWHPDWLF� UHYLHZ� SURYLGHV� HYLGHQFH� WKDW� WKH�PHWKRG�RI�SD\PHQW�RI�SULPDU\�FDUH�SK\VLFLDQV�DIIHFWV� WKHLU�EHKDYLRXU�DQG� WKH�FRQVHTXHQW�KHDOWK� FDUH�SURYLGHG� �*RVGHQ�HW�DO��� ������� �$GGLWLRQDOO\�� SHU�LWHP� UHLPEXUVHPHQW�PD\�EH�FRVWO\� WR� DGPLQLVWHU� FRPSDUHG� WR� IODW� UDWH� SD\PHQW�� � $Q� HQKDQFHG� VLJKW� WHVW� IHH� IRU�SUHVFULELQJ�RSWRPHWULVWV�PD\�EH�D�PLGGOH�JURXQG��DQG�UHVSRQGHQWV�ZHUH� IDLUO\�HYHQO\�VSOLW�DERXW� WKH� DFFHSWDELOLW\� RI� WKLV� RSWLRQ�� � +RZHYHU�� DQ� HQKDQFHG� VLJKW� WHVW� IHH� PD\� EH�SHUFHLYHG� DV� EHLQJ� GLYLVLYH� DQG�PD\� IDLO� WR� DGGUHVV� RSWRPHWULVWV
� GLVVDWLVIDFWLRQ� ZLWK� WKH�FXUUHQW�V\VWHP�RI�UHLPEXUVHPHQW���$V�LGHQWLILHG�LQ�WKH�FKDSWHU�RQ�HFRQRPLF�LPSDFW��LQ�WKH�VKRUW�UXQ�SDWLHQWV�ZLOO�EH�SUHVHQWLQJ�WR�WKH�RSWRPHWULVW�ZLWK�FRQYHQWLRQDO�H[SHFWDWLRQV�RI�HLWKHU�SD\LQJ�IRU�H\H�FDUH�RU�UHFHLYLQJ�D�1+6�H[HPSWLRQ���,Q�WKH�ORQJ�UXQ��SDWLHQWV�ZKR�FKRRVH�WR�FRQVXOW�DQ�RSWRPHWULVW�LQVWHDG�RI�D�*3�IRU�DQ�DFXWH�H\H�FRQGLWLRQ�PD\�H[SHFW�WKLV�FRQVXOWDWLRQ�WR�EH�FRYHUHG�E\�WKH�1+6��DV�LV�WKH�FDVH�LQ�JHQHUDO�SUDFWLFH���+RZHYHU��IRU�OHJDO�RU�FOLQLFDO�UHDVRQV��LW�PD\�EH�QHFHVVDU\�IRU�RSWRPHWULVWV� WR� FRQGXFW� IXOO� VLJKW� WHVWV� RQ� WKHVH� SDWLHQWV�� L�H�� LW� PD\� QRW� EH� SRVVLEOH� WR�VHSDUDWH� VLJKW� WHVWLQJ� IURP� WKHUDSHXWLF�SUHVFULELQJ�� �8QGHU�H[LVWLQJ� IXQGLQJ�DUUDQJHPHQWV��WKLV� ZRXOG� LQYROYH� FRVW� VKLIWLQJ� IURP� WKH� 1+6� RQWR� WKRVH� SDWLHQWV� ZKR� DUH� QRW� 1+6�H[HPSWHG���$V�D�UHSODFHPHQW�IRU�D�*3�FRQVXOWDWLRQ��DQG�WR�HQVXUH�TXDOLW\�RI�FDUH��LW�PD\�EH�QHFHVVDU\� IRU� WKH�1+6� WR� IXQG�D� IXOO� VLJKW� WHVW� LQ� WKHVH�SDWLHQWV�ZLWK�VRPH�DGMXVWPHQW� IRU�WKHUDSHXWLF� SUHVFULELQJ�� � +RZHYHU�� LW� PD\� QRW� WKHQ� EH� SRVVLEOH� WR� GLIIHUHQWLDWH� EHWZHHQ�SDWLHQWV� FRQVXOWLQJ� IRU� WKHUDSHXWLF� DQG� QRQ�WKHUDSHXWLF� UHDVRQV�� PDNLQJ� WKH� FXUUHQW�H[HPSWLRQ�V\VWHP�KDUG�WR�VXVWDLQ���$Q\�WUDQVIHU�RI�FRVWV�RQWR�SDWLHQWV�PD\�EH�H[SHFWHG�WR�OLPLW�SDWLHQW�XWLOLVDWLRQ�RI�RSWRPHWULVW�WKHUDSHXWLF�SUHVFULELQJ�������� 5HVHDUFK�TXHVWLRQV��7KH�&URZQ� UHSRUW� UHFRPPHQGV� WKH� XVH� RI� SLORW� VWXGLHV� WR� LQYHVWLJDWH� WKH� OLNHO\� FRVWV� DQG�EHQHILWV�WR�WKH�1+6�LQ�FDVHV�ZKHUH�WKH�EDODQFH�RI�WKHVH�LV�XQFOHDU��&URZQ���������7KHUH� LV� D� IXQGDPHQWDO� QHHG� IRU� YDOLG� FRPSDUDWLYH� GDWD� RQ� PDQDJHPHQW� RI� DFXWH� DQG�FKURQLF�H\H�FRQGLWLRQV�LQ�SULPDU\�FDUH��DQG�QR�VLQJOH�VWXG\�KDV�DGHTXDWHO\�DGGUHVVHG�WKLV��,QIHUULQJ� GLIIHUHQFHV� EHWZHHQ� SUDFWLWLRQHUV
� E\� FRPSDULQJ� WKH� ILQGLQJV� IURP� GLIIHUHQW��XQFRQWUROOHG��VWXGLHV�PD\�EH�FRQIRXQGHG�E\�GLIIHUHQFHV�LQ�GHVLJQ��DQG�PHDVXUHPHQW�DQG�VHOHFWLRQ�ELDVHV����7R� DGGUHVV� WKLV� LVVXH�� D� QXPEHU� RI� VWXG\� GHVLJQV� DUH� SRVVLEOH�� � � (DFK� ZRXOG� VHHN� WR�FRPSDUH� YDOLGO\� WKH� FDUH� GHOLYHUHG� E\� RSWRPHWULVWV� DQG� RWKHU� SUDFWLWLRQHUV� �LQ� WHUPV� RI�DSSURSULDWHQHVV��FOLQLFDO�RXWFRPH�DQG�SDWLHQW�VDWLVIDFWLRQ��DORQJVLGH�WKHLU�XVH�RI�UHVRXUFHV���5DQGRPLVDWLRQ� RI� SDWLHQWV� WR� RSWRPHWULVW� RU� *3� FDUH� ZRXOG� SURYLGH� GHILQLWLYH� HYLGHQFH��DOWKRXJK� WKH� DQDO\VLV� SODQ� ZRXOG� EH� UHTXLUHG� WR� UHIOHFW� FOXVWHULQJ� DW� WKH� OHYHO� RI� WKH�SUDFWLWLRQHU�� � 6XFK� D� VWXG\�ZRXOG� KDYH� DQ� HOHPHQW� RI� DUWLILFLDOLW\�� VLQFH� DOO� SDWLHQWV�ZRXOG�KDYH� WR�EH�HQUROOHG� IURP�JHQHUDO�SUDFWLFH�� �$OWHUQDWLYHO\��D�FDOLEUDWLRQ�VWXG\�ZRXOG� LQYROYH�RSWRPHWULVWV�DQG�*3V�DVVHVVLQJ�DQG�LQGLFDWLQJ�WKH�PDQDJHPHQW�RI�D�SDQHO�RI�SDWLHQWV�ZLWK�UHSUHVHQWDWLYH� FRQGLWLRQV�� � 7KLV� LV� D�PXFK� VLPSOHU� VWXG\� WR� FRQGXFW�� EXW� ILQGLQJV�PD\�QRW�UHIOHFW� SUDFWLWLRQHUV
� DFWXDO� SUDFWLFH�� � $OWKRXJK� LPSHUIHFW�� WKHVH� GHVLJQV� VHHN� WR� HOLPLQDWH�NQRZQ�DQG�XQNQRZQ�GLIIHUHQFHV�EHWZHHQ�SDWLHQWV�DQG�WKXV�DVVHVV�SUDFWLWLRQHU�SHUIRUPDQFH�FUHGLEO\���,W�ZRXOG�EH�SRVVLEOH��PRUH�VLPSO\��WR�LQWURGXFH�RSWRPHWULVW�SUHVFULELQJ�DQG�FRQGXFW�DQ� REVHUYDWLRQDO� VWXG\� WR� SURYLGH� GDWD� RQ� TXDOLW\� RI� FDUH�� EXW� D� QXPEHU� RI� FRQIRXQGLQJ�LQIOXHQFHV�PD\�PDNH� VXFK� VWXGLHV� KDUG� WR� LQWHUSUHW�� � 7KH� ILQDO� VWXG\� GHVLJQ� FKRVHQ�PD\�GHSHQG�XSRQ�ZKHWKHU�WKH�UHVHDUFK�REMHFWLYH�LV�WR�SURYLGH�SUHFLVH�HVWLPDWHV�RI�WKHLU�UHODWLYH�UHVRXUFH� XVH� DQG� FOLQLFDO� RXWFRPHV�� RU�� OHVV� DPELWLRXVO\�� WR� SURYLGH� UHDVVXUDQFH� RI� WKH�SHUIRUPDQFH�RI�RSWRPHWULVWV��
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5HIHUHQFHV��%DFKPDQ��:��*��	�%DFKPDQ��-��/��������
7KH�FRQWLQXLQJ�LPSDFW�RI�WUHDWPHQW�RI�H\H�GLVHDVH�RQ�RSWRPHWULF�SUDFWLFH�LQ�0LVVRXUL�
�-RXUQDO�RI�WKH�$PHULFDQ�2SWRPHWULF�$VVRFLDWLRQ��YRO������QR������SS������������%DFKPDQ�� :�� *�� 	� 0F$OLVWHU�� :�� +�� ������ 
7KH� LPSDFW� RI� WUHDWPHQW� RI� H\H� GLVHDVH� RQ�RSWRPHWULF�SUDFWLFH�LQ�0LVVRXUL�
�-RXUQDO�RI�WKH�$PHULFDQ�2SWRPHWULF�$VVRFLDWLRQ��YRO������QR�����SS����������%DVV�� (�� %��� 6KDUNH\�� 3�� '��� /XWKUD�� 5��� 6FKHLQ�� 2�� '��� -DYLWW�� -�� &��� 7LHOVFK�� -�� 0�� 	�6WHLQEHUJ�� (�� 3�� ������ 
3RVWRSHUDWLYH� PDQDJHPHQW� RI� FDWDUDFW� VXUJHU\� SDWLHQWV� E\�RSKWKDOPRORJLVWV� DQG�RSWRPHWULVWV�
�$UFKLYHV�RI�2SKWKDOPRORJ\�� YRO�� �����QR�� ��� SS�� ������������%LUPLQJKDP��5��������*HQHUDO�DQG�SHUVRQDO�PHGLFDO�VHUYLFHV�VWDWLVWLFV��(QJODQG�DQG�:DOHV����2FWREHU�������'HSDUWPHQW�RI�+HDOWK��DYDLODEOH�IURP�'HSDUWPHQW�RI�+HDOWK��32�%R[������/RQGRQ�6(���;+���������%ULQ�� %��1�� 	�*ULIILQ�� -�� 5�� ������ 
5HIHUUDOV� E\� RSWRPHWULVWV� WR� RSKWKDOPRORJLVWV� DQG� RWKHU�SURYLGHUV�
�-RXUQDO�RI�WKH�$PHULFDQ�2SWRPHWULF�$VVRFLDWLRQ��YRO������QR�����SS����������&KDPEHUV��&��	�)LVKHU��$��������0DQDJHPHQW�RI�$FXWH�(\H�&RQGLWLRQV�LQ�WKH�&RPPXQLW\��(YDOXDWLRQ� SURMHFW�� 1RUWK� 6WDIIRUGVKLUH� 0HGLFDO� $XGLW� $GYLVRU\� *URXS�� +HURQ� +RXVH�� ����*URYH�5RDG��)HQWRQ��6WRNH�RQ�7UHQW��67���/;��6WRNH�RQ�7UHQW���&ODRXp�� &�� 0�� 3�� ������ 
5HTXLUHPHQWV� DQG� FKDUDFWHULVWLFV� RI� ���� FRQVHFXWLYH� SDWLHQWV�FRQVXOWLQJ�DQ�RSKWKDOPLF�PHGLFDO�SUDFWLWLRQHU�
�-RXUQDO�RI�WKH�5R\DO�6RFLHW\�RI�0HGLFLQH��YRO������QR�����SS������������&RDVW��-���6SHQFHU�� ,��&���6PLWK��/��	�6SU\��3��*��'�������� 
&RPSDULQJ�FRVWV�RI�PRQLWRULQJ�JODXFRPD� SDWLHQWV�� +RVSLWDO� RSKWKDOPRORJLVWV� YHUVXV� FRPPXQLW\� RSWRPHWULVWV�
� -RXUQDO� RI�+HDOWK�6HUYLFHV�5HVHDUFK�DQG�3ROLF\��YRO�����QR�����SS����������&RKQ��0��-��	�.XUW]��'�������� 
)UHTXHQF\�RI�FHUWDLQ�XUJHQW�H\H�SUREOHPV�LQ�DQ�HPHUJHQF\�URRP�LQ�0DVVDFKXVHWWV�
�-RXUQDO�RI�WKH�$PHULFDQ�2SWRPHWULF�$VVRFLDWLRQ��YRO������QR�����SS�����������&R[��1��+��	�3DWHUVRQ��:��'��������
2FXODU�WR[LFLW\�RI�DQWLPDODULDOV�LQ�GHUPDWRORJ\��D�VXUYH\�RI�FXUUHQW�SUDFWLFH�
�%ULWLVK�-RXUQDO�RI�'HUPDWRORJ\��YRO�������QR�����SS�����������&URZQ��-��������5HYLHZ�RI�SUHVFULELQJ��VXSSO\�	�DGPLQLVWUDWLRQ�RI�PHGLFLQHV��D�UHSRUW�RQ�WKH�VXSSO\� DQG� DGPLQLVWUDWLRQ� RI� PHGLFLQHV�� ILQDO� UHSRUW�� �7KH� &URZQ� UHSRUW���� 'HSDUWPHQW� RI�+HDOWK��/RQGRQ���'DUW��-��.�������� 
(\H�GLVHDVH�DW�D�FRPPXQLW\�KHDOWK�FHQWUH�
�%0-��YRO�������QR��������SS�����������'HSDUWPHQW�RI�+HDOWK�������7KH�QHZ�1+6��PRGHUQ��GHSHQGDEOH��&P�������7KH�6WDWLRQHU\�2IILFH�/LPLWHG��/RQGRQ���'HSDUWPHQW� RI� +HDOWK� ����D�� 2SKWKDOPLF� 6WDWLVWLFV� IRU� (QJODQG�� �������� WR� ���������6WDWLVWLFDO�EXOOHWLQ�����������'HSDUWPHQW�RI�+HDOWK��DYDLODEOH�IURP�'HSDUWPHQW�RI�+HDOWK��32�%R[������/RQGRQ�6(���;+��/RQGRQ��
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'HSDUWPHQW� RI� +HDOWK� ����E�� 6LJKW� 7HVWV� 9ROXPH� DQG� :RUNIRUFH� 6XUYH\� ���������2SWRPHWULVWV�DQG�2SKWKDOPLF�0HGLFDO�3UDFWLWLRQHUV��/RQGRQ���5RRP����'��6NLSWRQ�+RXVH�����/RQGRQ�5RDG��/RQGRQ�6(���/+��'HSDUWPHQW�RI�+HDOWK��/RQGRQ���'HSDUWPHQW�RI�+HDOWK�����D��$FWLRQ�RQ�&DWDUDFWV��*RRG�3UDFWLFH�*XLGDQFH��'HSDUWPHQW�RI�+HDOWK��DYDLODEOH�IURP�'HSDUWPHQW�RI�+HDOWK��32�%R[������/RQGRQ�6(���;+��/RQGRQ���'HSDUWPHQW�RI�+HDOWK�����E��*HQHUDO�2SKWKDOPLF�6HUYLFHV�$FWLYLW\�6WDWLVWLFV��2FWREHU������0DUFK������DQG�\HDU�HQGLQJ�0DUFK����������6%(�����HGQ��*HQHUDO�RSKWKDOPLF�VHUYLFHV�DFWLYLW\�VWDWLVWLFV��'HSDUWPHQW�RI�+HDOWK��6WDWLVWLFV�'LYLVLRQ��'��5RRP����'��6NLSWRQ�+RXVH�����/RQGRQ�5RDG��/RQGRQ�6(���/+��/RQGRQ���'HSDUWPHQW� RI� +HDOWK� ����F�� 2SKWKDOPLF� 6WDWLVWLFV� IRU� (QJODQG�� �������� WR� �����������6WDWLVWLFDO�EXOOHWLQ��'HSDUWPHQW�RI�+HDOWK��DYDLODEOH�IURP�'HSDUWPHQW�RI�+HDOWK��32�%R[������/RQGRQ�6(���;+��/RQGRQ���'HSDUWPHQW�RI�+HDOWK�����G��3KDUPDF\� LQ� WKH�)XWXUH� �� ,PSOHPHQWLQJ� WKH�1+6�3ODQ��1+6�3ODQ��'HSDUWPHQW�RI�+HDOWK��32�%R[�����/RQGRQ��6(���;+��/RQGRQ���'HSDUWPHQW�RI�+HDOWK�������+&����&KDUJHV�DQG�RSWLFDO�YRXFKHU�YDOXHV��1+6�/HDIOHWV���KHOS�ZLWK�KHDOWK�FRVWV��'HSDUWPHQW�RI�+HDOWK��/RQGRQ���(GZDUGV�� 5�� 6�� ������ 
2SKWKDOPLF� HPHUJHQFLHV� LQ� D� GLVWULFW� JHQHUDO� KRVSLWDO� FDVXDOW\�GHSDUWPHQW�
�%ULWLVK�-RXUQDO�RI�2SKWKDOPRORJ\��YRO������QR������SS������������(OLH�� *�� ������ 
'LVWULEXWLRQ� RI� VHUYLFHV� SURYLGHG� E\� *3V�� RSWRPHWULVWV� DQG� RSWLFLDQV��5HJXODWLRQ�RU�KDELW"�
�&RQWDFWRORJLD���YRO������QR�����SS������������(WWLQJHU�� (�� 5��� 6FKZDUW]�� 0�� '�� 	� .DOHW�� $�� /�� ������ 
5HIHUUDO� SDWWHUQV� RI� SULPDU\� FDUH�SK\VLFLDQV�IRU�H\H�FDUH�
�-RXUQDO�RI�WKH�$PHULFDQ�2SWRPHWULF�$VVRFLDWLRQ��YRO������QR�����SS�����������)HDWKHUVWRQH�� 3�� ,��� -DPHV�� &��� +DOO�� 0�� 6�� 	� :LOOLDPV�� $�� ������ 
*HQHUDO� SUDFWLWLRQHUV
�FRQILGHQFH� LQ� GLDJQRVLQJ� DQG� PDQDJLQJ� H\H� FRQGLWLRQV�� D� VXUYH\� LQ� 6RXWK� 'HYRQ� >VHH�FRPPHQWV@�
�%ULWLVK�-RXUQDO�RI�*HQHUDO�3UDFWLFH��YRO������QR�������SS���������*RVGHQ��7���)RUODQG��)���.ULVWLDQVHQ��,���6XWWRQ��0���/HHVH��%���*LXIIULGD��$���6HUJLVRQ��0��	�3HGHUVHQ��/��������&DSLWDWLRQ��VDODU\��IHH�IRU�VHUYLFH�DQG�PL[HG�V\VWHPV�RI�SD\PHQW��HIIHFWV�RQ� WKH� EHKDYLRXU� RI� SULPDU\� FDUH� SK\VLFLDQV� �&RFKUDQH� 5HYLHZ��� 7KH� &RFKUDQH� /LEUDU\��,VVXH����������2[IRUG��8SGDWH�6RIWZDUH���*UD\��6��)���6SU\��3��*���%URRNHV��6��7���3HWHUV��7��-���6SHQFHU��,��&���%DNHU��,��$���6SDUURZ��-��0��	�(DVW\��'��/��������
7KH�%ULVWRO�VKDUHG�FDUH�JODXFRPD�VWXG\��RXWFRPH�DW�IROORZ�XS�DW���\HDUV�
�%ULWLVK�-RXUQDO�RI�2SKWKDOPRORJ\��YRO������QR�����SS�����������+DUULVRQ�� 5�� -��� :LOG�� -�� 0�� 	� +REOH\�� $�� -�� ������ 
5HIHUUDO� SDWWHUQV� WR� DQ� RSKWKDOPLF�RXWSDWLHQW� FOLQLF� E\� JHQHUDO� SUDFWLWLRQHUV� DQG� RSKWKDOPLF� RSWLFLDQV� DQG� WKH� UROH� RI� WKHVH�SURIHVVLRQDOV�LQ�VFUHHQLQJ�IRU�RFXODU�GLVHDVH�
�%0-��YRO�������QR��������SS�����������+LOOPDQ��-��*��������
$XGLW�RI�HOGHUO\�SHRSOH
V�H\H�SUREOHPV�DQG�QRQ�DWWHQGDQFH�DW�KRVSLWDO�H\H�VHUYLFH�
�%0-��YRO�������QR��������SS��������+REOH\�� $�� -��� :RRGZDUG�� (�� *�� 	� 3RUW�� 0�� -�� ������ 
5HWURVSHFWLYH� VWXG\� RI� RSWRPHWULF�UHIHUUDOV�
�2SKWKDOPLF�DQG�3K\VLRORJLFDO�2SWLFV��YRO������QR�����SS���������
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,ODQJR��%���0F*DOOLDUG��-��1��	�+XJKHV��$��������
7KH�UROH�RI�QXUVH�SUDFWLWLRQHUV�LQ�D�SULPDU\�FDUH�H\H�FOLQLF�
�$FFLGHQW�DQG�(PHUJHQF\�1XUVLQJ��YRO�����QR�����SS���������-RQHV��1��3���+D\ZDUG��-��0���.KDZ��3��7���&ODRXH��&��0��	�(ONLQJWRQ��$��5��������
)XQFWLRQ�RI�DQ�RSKWKDOPLF��DFFLGHQW�DQG�HPHUJHQF\��GHSDUWPHQW��UHVXOWV�RI�D�VL[�PRQWK�VXUYH\�
�%0-��YRO�������QR��������SS�����������.LUNFRQQHOO��:��6���3DWURZLF]��7��&��	�&DVH��5��:��������
0HGLFDO�H\H�FDUH�E\�RSWRPHWULVWV��UHWURVSHFWLYH�UHYLHZ�����������
�-RXUQDO�RI� WKH�)ORULGD�0HGLFDO�$VVRFLDWLRQ��YRO������QR�����SS����������.OMDNRYLF��0���+RZLH��-��*���3KLOOLSV��&��,���%DUWKRORPHZ��5��6��	�%URZQ��-��*��������
5DLVHG�LQWUDRFXODU�SUHVVXUH��DQ�DOWHUQDWLYH�PHWKRG�RI�UHIHUUDO�
�%0-��YRO�������QR��������SS�����������/DLGODZ��'��$���%ORRP��3��$���+XJKHV��$��2���6SDUURZ�� -��0��	�0DUPLRQ��9�� -�������� 
7KH�VLJKW� WHVW� IHH�� HIIHFW� RQ� RSKWKDOPRORJ\� UHIHUUDOV� DQG� UDWH� RI� JODXFRPD� GHWHFWLRQ� >VHH�FRPPHQWV@�
�%0-��YRO�������QR��������SS����������/RPDV��-���$QGHUVRQ��*��0���'RPQLFN�3LHUUH��.���9D\GD��(���(QNLQ��0��:��	�+DQQDK��:��-�������� 
'R�SUDFWLFH�JXLGHOLQHV�JXLGH�SUDFWLFH"�7KH�HIIHFW�RI�D�FRQVHQVXV�VWDWHPHQW�RQ� WKH�SUDFWLFH�RI�SK\VLFLDQV�
�1HZ�(QJODQG�-RXUQDO�RI�0HGLFLQH��YRO�������QR������SS������������0DUVGHQ�� -�� ������ 
$Q�HYDOXDWLRQ�RI� WKH� VDIHW\� DQG�HIIHFWLYHQHVV�RI� WHOHSKRQH� WULDJH�DV�D�PHWKRG�RI�SDWLHQW�SULRULWL]DWLRQ�LQ�DQ�RSKWKDOPLF�DFFLGHQW�DQG�HPHUJHQF\�VHUYLFH�
�-RXUQDO�RI�$GYDQFHG�1XUVLQJ��YRO������QR�����SS����������0F$OLVWHU�� :�� +�� ����D�� 
,QFUHDVHG� VFRSH� RI� SUDFWLFH�� D� VXUYH\� RI� 0LVVRXUL� GRFWRUV� RI�RSWRPHWU\�
�-RXUQDO�RI�WKH�$PHULFDQ�2SWRPHWULF�$VVRFLDWLRQ��YRO������QR�����SS�����������0F$OLVWHU�� :�� +�� ����E�� 
$� VXUYH\� RI� 0LVVRXUL� GRFWRUV� RI� RSWRPHWU\� ZKR� KDYH� QRW� EHHQ�FHUWLILHG� WR� XVH� WKHUDSHXWLF� SKDUPDFHXWLFDO� DJHQWV�
� -RXUQDO� RI� WKH� $PHULFDQ� 2SWRPHWULF�$VVRFLDWLRQ��YRO������QR�����SS���������0F'RQQHOO�� 3�� -�� ������ 
+RZ� GR� JHQHUDO� SUDFWLWLRQHUV� PDQDJH� H\H� GLVHDVH� LQ� WKH�FRPPXQLW\"�
�%ULWLVK�-RXUQDO�RI�2SKWKDOPRORJ\��YRO������QR������SS����������1HWWHQ��$���'HQQHWW��-��	�.QLJKW��-��������8QLW�FRVWV�RI�KHDOWK�DQG�VRFLDO�FDUH������� ,661������������3HUVRQDO�6RFLDO�6HUYLFHV�5HVHDUFK�8QLW��&RUQZDOOLV�%XLOGLQJ��7KH�8QLYHUVLW\�RI�.HQW��&DQWHUEXU\��.HQW�&7���1)��&DQWHUEXU\���2OYHU��-��0��	�+DJXH��6��������
&KLOGUHQ�SUHVHQWLQJ�WR�DQ�RSKWKDOPLF�FDVXDOW\�GHSDUWPHQW�
�(\H��YRO�����QR�����SS������������23&6� ������23&6�0RQLWRU�� PRUELGLW\� VWDWLVWLFV� IURP� JHQHUDO� SUDFWLFH� ����������� �� HGQ��6HULHV�0%���+�0�6�2���������/RQGRQ���2SWRPHWULVWV� 5HJLVWUDWLRQ� %RDUG� RI� 9LFWRULD� ������(QGRUVHPHQW� IRU� 2SWRPHWULF� DFFHVV� WR�6FKHGXOH���3RLVRQV��9LFWRULD��$XVWUDOLD���2VWHU��-���&XOKDP��/��(��	�'DQLHO��5�������� 
$Q�H[WHQGHG�UROH� IRU� WKH�KRVSLWDO�RSWRPHWULVW�
�2SKWKDOPLF�DQG�3K\VLRORJLFDO�2SWLFV��YRO������QR�����SS������������2[IRUG�8QLYHUVLW\�3UHVV�������7KH�&RQFLVH�2[IRUG�(QJOLVK�'LFWLRQDU\��QLQWK�HGQ��&ODUHQGRQ�3UHVV��
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3HUNLQV��3��������
2XWFRPH�RI�UHIHUUDOV�E\�RSWRPHWULVWV�WR�JHQHUDO�SUDFWLWLRQHUV��DQ����PRQWK�VWXG\�LQ�RQH�SUDFWLFH�>VHH�FRPPHQWV@�
�%ULWLVK�-RXUQDO�RI�*HQHUDO�3UDFWLFH��YRO������QR�������SS����������3KLOOLSV�� 5�� 3��� 0F/HDQ�� ,�� &��� 7D\ORU�� 5�� -�� 	� )RUUHVWHU�� -�� 9�� ������ 
6WHURLG� LQGXFHG�JODXFRPD�� D� UHSRUW� RI� WZR� FDVHV� ZLWK� D� UHYLHZ� RI� PRUELGLW\� DQG� SUHVFULELQJ� LQ� JHQHUDO�SUDFWLFH�
�6FRWWLVK�0HGLFDO�-RXUQDO��YRO������QR�����SS���������3RROH\��-��(��������5HIHUUDOV�IURP�WKH�&RPPXQLW\�WR�WKH�+RVSLWDO�(\H�6HUYLFH��3K'�7KHVLV��&LW\�8QLYHUVLW\��'HSDUWPHQW�RI�2SWRPHWU\�DQG�9LVXDO�6FLHQFH��/RQGRQ���3RROH\�� -�� (�� 	� )URVW�� (�� &�� ������ 
2SWRPHWULVWV
� UHIHUUDOV� WR� WKH� +RVSLWDO� (\H� 6HUYLFH�
�2SKWKDOPLF�DQG�3K\VLRORJLFDO�2SWLFV��YRO�����6XSSO����SS��6��������3RUW��0�� -�� ������ 
5HIHUUDOV� DQG� QRWLILFDWLRQV� E\� RSWRPHWULVWV�ZLWKLQ� WKH�8.�� ����� VXUYH\�
�2SKWKDOPLF�DQG�3K\VLRORJLFDO�2SWLFV��YRO�����QR�����SS���������3RUW�� 0�� -�� 	� 3RSH�� &�� $�� ������ 
5HIHUUDOV� DQG� QRWLILFDWLRQV� E\� %ULWLVK� RSWRPHWULVWV�
�2SKWKDOPLF�DQG�3K\VLRORJLFDO�2SWLFV��YRO�����QR�����SS����������5HHG��/��������
3KDUPDFHXWLFDO�SUDFWLFH�PDQDJHPHQW�
�-RXUQDO�RI�WKH�$PHULFDQ�2SWRPHWULF�$VVRFLDWLRQ��YRO������QR�����SS�����������5LGGHU��:��������
$Q�$PHULFDQ�VWRU\�
�2SWLFLDQ��/RQGRQ��YRO�������QR���������6KHOGULFN�� -�� +��� 9HUQRQ�� 6�� $�� 	� :LOVRQ�� $�� ������ 
6WXG\� RI� GLDJQRVWLF� DFFRUG� EHWZHHQ�JHQHUDO�SUDFWLWLRQHUV�DQG�DQ�RSKWKDOPRORJLVW�
�%ULWLVK�0HGLFDO�-RXUQDO��YRO�������QR��������SS�������������6KHOGULFN�� -�� +��� :LOVRQ�� $�� '��� 9HUQRQ�� 6�� $�� 	� 6KHOGULFN�� &�� 0�� ������ 
0DQDJHPHQW� RI�RSKWKDOPLF�GLVHDVH�LQ�JHQHUDO�SUDFWLFH�
�%ULWLVK�-RXUQDO�RI�*HQHUDO�3UDFWLFH��YRO������QR�������SS�����������7KH�&ROOHJH�RI�2SWRPHWULVWV�������&OLQLFDO�3UDFWLFH�6XUYH\�������6SULQJ�HGQ��,Q�)RFXV���7KH�5R\DO�&ROOHJH�RI�2SKWKDOPRORJLVWV��7KH�5R\DO�&ROOHJH�RI�*HQHUDO�3UDFWLWLRQHUV�	�7KH�%ULWLVK�&ROOHJH�RI�2SWRPHWULVWV�������6KDUHG�&DUH� IRU�3DWLHQWV�ZLWK�6WDEOH�*ODXFRPD�DQG�2FXODU�+\SHUWHQVLRQ��/RQGRQ���7XFN�� 0�� :�� ������ 
5HIHUUDOV� IRU� VXVSHFWHG� JODXFRPD�� DQ� ,QWHUQDWLRQDO� *ODXFRPD�$VVRFLDWLRQ�VXUYH\�
�2SKWKDOPLF�DQG�3K\VLRORJLFDO�2SWLFV��YRO������QR�����SS���������:DOOV��/��/���0DUFK��-��	�/DSROOD��0�������� 
$�VXUYH\�RI�H\H�DQG�YLVLRQ�FDUH� LQ�2NODKRPD�
�-RXUQDO�RI�WKH�$PHULFDQ�2SWRPHWULF�$VVRFLDWLRQ��YRO������QR������SS������������:KLWWDNHU�� .�� :��� ,NUDP�� .��� $QGHUVRQ�� '�� )��� .LHO�� $�� :�� 	� /XII�� $�� -�� ������ 
1RQ�FRPPXQLFDWLRQ�EHWZHHQ�RSKWKDOPRORJLVWV�DQG�RSWRPHWULVWV�
�-RXUQDO�RI�WKH�5R\DO�6RFLHW\�RI�0HGLFLQH��YRO������QR�����SS����������:LQNOHU��)��	�0HDGV��*��������3ULPDU\�H\H�FDUH�GHYHORSPHQW� LQ�&DPGHQ�DQG� ,VOLQJWRQ��D�'HSDUWPHQW�RI�+HDOWK�SURMHFW��&LW\�8QLYHUVLW\��+HDOWK�0DQDJHPHQW�*URXS��������/RQGRQ��
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$SSHQGL[�����6HDUFK�VWUDWHJLHV��$0('������������������+0,&�GDWDEDVHV��.LQJ
V�)XQG��+(/0,6��'KGDWD��6RFLRORJLFDO�$EVWUDFWV��������������������� ������ JHQHUDO���� ������ SUDFWLWLRQHU
���� ������ JHQHUDO���� ������ SUDFWLFH���� ����� *3���� ����� *3V���� ������ IDPLO\���� ������ SUDFWLFH���� ������ IDPLO\����� ������ SUDFWLWLRQHU
����� ������ �JHQHUDO�SUDFWLWLRQHU
�RU�JHQHUDO�SUDFWLFH�RU�*3�RU��RU�IDPLO\�SUDFWLWLRQHU
���LQ�WL�DE����� � ���� RSKWKDOPROR
����� � ���� RSWRPHWU
����� � ���� RSWLFLDQ
����� � ��� RSWKDOPLF����� ����� RSKWKDOPROR
�RU�RSWRPHWU
�RU�RSWLFLDQ
�RU�RSWKDOPLF����� ������ ����RU��������� ����� 0HGLFDO�$XGLW����� ����� UHIHUUDO
����� ����� DXGLW����� ����� SUHVFULELQJ����� ����� SUHVFULSWLRQ
����� ������ �UHIHUUDO
�RU�DXGLW�RU�SUHVFULELQJ�RU�SUHVFULSWLRQ
��LQ�WL�DE����� ����� H\H
����� ������ GLVHDVH
����� � ���� H\H
�DQG�GLVHDVH
��
���� � ��� ����DQG������RU������DQG������
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&,1$+/���������������������� ����� H[SORGH��(\H�'LVHDVHV���DOO�WRSLFDO�VXEKHDGLQJV���DOO�DJH�VXEKHDGLQJV���� � ���� �3K\VLFLDQV�)DPLO\��� DOO� WRSLFDO� VXEKHDGLQJV� �� DOO� DJH�VXEKHDGLQJV���� � ��� �2SKWKDOPRORJ\���DOO�WRSLFDO�VXEKHDGLQJV���DOO�DJH�VXEKHDGLQJV���� � ��� �2SWRPHWU\���DOO�WRSLFDO�VXEKHDGLQJV���DOO�DJH�VXEKHDGLQJV���� � ���� ���RU����RU������� ������ JHQHUDO���� ������ SUDFWLWLRQHU
���� ������ JHQHUDO���� ������ SUDFWLFH����� ����� *3����� � ���� *3V����� ������ IDPLO\����� ������ SUDFWLFH����� ������ IDPLO\����� ������ SUDFWLWLRQHU
����� ����� �JHQHUDO� SUDFWLWLRQHU
� RU� JHQHUDO� SUDFWLFH� RU� *3� RU� *3V� RU� IDPLO\�SUDFWLFH�RU�IDPLO\�SUDFWLWLRQHU
���LQ�WL�DE����� � ���� RSWRPHWULVW
����� � ���� RSKWKDOPRORJLVW
����� � ��� �RSWRPHWULVW
�RU�RSKWKDOPRORJLVW
��LQ�WL�DE����� ����� H[SORGH� �5HIHUUDO�DQG�&RQVXOWDWLRQ��� DOO� WRSLFDO� VXEKHDGLQJV� �� DOO�DJH�VXEKHDGLQJV����� � ���� �$XGLW���DOO�WRSLFDO�VXEKHDGLQJV���DOO�DJH�VXEKHDGLQJV����� � ���� �'UXJV�3UHVFULSWLRQ��� DOO� WRSLFDO� VXEKHDGLQJV� �� DOO� DJH�VXEKHDGLQJV����� ����� ����RU�����RU������� � � � 7KH� VHDUFKHV� DERYH� DUH� IURP��&�?:25.?23720(a�?6($5&+(6?&,1$+/�+,6������ ����� H[SORGH� �)HHV�DQG�&KDUJHV��� DOO� WRSLFDO� VXEKHDGLQJV� �� DOO� DJH�VXEKHDGLQJV����� ����� ����RU��������� ����� UHIHUUDO
����� ����� DXGLW����� ����� SUHVFULELQJ����� ����� SUHVFULSWLRQ
����� ����� IHHV����� ����� �UHIHUUDO
�RU�DXGLW�RU�SUHVFULELQJ�RU�SUHVFULSWLRQ
�RU�IHHV��LQ�WL�DE��
���� � ��� ���DQG�����RU�����RU������DQG������RU���������
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(0%$6(��������������������� ������� H[SORGH��(\H�'LVHDVHV���DOO�VXEKHDGLQJV���� ������ �)DPLO\�3UDFWLFH���DOO�VXEKHDGLQJV���� ����� �3K\VLFLDQV�)DPLO\���DOO�VXEKHDGLQJV���� ����� �2SWRPHWU\���DOO�VXEKHDGLQJV���� ����� �2SKWKDOPRORJ\���DOO�VXEKHDGLQJV���� ������ ���RU����RU����RU������� ������� JHQHUDO���� ������ SUDFWLWLRQHU
���� ������� JHQHUDO����� ������� SUDFWLFH����� ������ *3����� ����� *3V����� ������� IDPLO\����� ������� SUDFWLFH����� ������� IDPLO\����� ������ SUDFWLWLRQHU
����� ������ �JHQHUDO� SUDFWLWLRQHU
� RU� JHQHUDO� SUDFWLFH� RU� *3� RU� *3V� RU� IDPLO\�SUDFWLFH�RU�IDPLO\�SUDFWLWLRQHU
���LQ�WL�DE����� � ���� RSWRPHWULVW
����� ����� RSKWKDOPRORJLVW
����� ����� �RSWRPHWULVW
�RU�RSKWKDOPRORJLVW
��LQ�WL�DE����� ������ �5HIHUUDO�DQG�&RQVXOWDWLRQ���DOO�VXEKHDGLQJV����� � ��� �*DWHNHHSLQJ���DOO�VXEKHDGLQJV����� ����� H[SORGH��0HGLFDO�$XGLW���DOO�VXEKHDGLQJV����� ������ H[SORGH��)HHV�DQG�&KDUJHV���DOO�VXEKHDGLQJV����� ����� �3UHVFULSWLRQV�'UXJ���DOO�VXEKHDGLQJV����� ������ ����RU�����RU�����RU�����RU��������� ������ UHIHUUDO
����� ������ DXGLW����� ����� SUHVFULELQJ����� ������ SUHVFULSWLRQ
����� ������ �UHIHUUDO
�RU�DXGLW�RU�SUHVFULELQJ�RU�SUHVFULSWLRQ
��LQ�WL�DE����� � ���� ���DQG�����RU�����RU������DQG������RU���������� �������� 3<�!������������ � ���� ����DQG��3<�!������������� �������� /$� ��(1*/,6+������ � ���� ����DQG��/$� ��(1*/,6+������� ������� H[DFW^/(77(5`�LQ�37����� � ���� ����QRW��������� ������� H[SORGH��$VLD���DOO�VXEKHDGLQJV����� ������ H[SORGH��$IULFD���DOO�VXEKHDGLQJV����� ������ H[SORGH��6RXWK�$PHULFD���DOO�VXEKHDGLQJV����� ������ H[SORGH��6FDQGLQDYLD���DOO�VXEKHDGLQJV����� ������� ����RU�����RU�����RU��������� � ���� ����QRW��������� ������� H[SORGH��H\H�GLVHDVH���DOO�VXEKHDGLQJV����� ������ �JHQHUDO�SUDFWLFH���DOO�VXEKHDGLQJV����� ����� H[SORGH��RSKWKDOPRORJ\���DOO�VXEKHDGLQJV����� � ���� �RSWRPHWU\���DOO�VXEKHDGLQJV����� ������ ����RU�����RU��������� ������ �JHQHUDO� SUDFWLWLRQHU
� RU� JHQHUDO� SUDFWLFH� RU� *3� RU� *3V� RU� IDPLO\�SUDFWLFH�RU�IDPLO\�SUDFWLWLRQHU
���LQ�WL�DE����� ����� �SDWLHQW�UHIHUUDO���DOO�VXEKHDGLQJV����� ����� �PHGLFDO�DXGLW���DOO�VXEKHDGLQJV����� ������ �SUHVFULSWLRQ���DOO�VXEKHDGLQJV����� ����� H[SORGH��IHH���DOO�VXEKHDGLQJV����� ������ ����RU�����RU�����RU��������� ������ �UHIHUUDO
�RU�DXGLW�RU�SUHVFULELQJ�RU�SUHVFULSWLRQ
��LQ�WL�DE����� ����� �RSWRPHWULVW
�RU�RSKWKDOPRORJLVW
��LQ�WL�DE��
���� � ���� ����DQG������RU�����RU������DQG������RU������
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0('/,1(�(;35(66�������±����������
 1R�� 5HFRUGV� 5HTXHVW���� ������� H\H
���� ������ RFXODU���� ������ RSWLF���� ������ FRQMXQFWLYD���� ������ FRUQHD���� ������ UHWLQD���� ����� 6FOHURWLF���� ������ &KRURLG���� ������ OHQV����� ������� H\H
� RU� RFXODU� RU� RSWLF� RU� FRQMXQFWLYD� RU� FRUQHD� RU� UHWLQD� RU�6FOHURWLF�RU�&KRURLG�RU�OHQV����� ������ RSWRPHWU
����� ������� RSWLF
����� ������� RSKWKDOPRORJ
����� ������� �JHQHUDO������ ������� SUDFWLWLRQHU
����� ������� SUDFWLFH����� ������� ����RU��������� ������� ����DQG��������� ������ ����QHDU��������� ������� ����RU�����RU�����RU��������� )DLOHG� GUXJ
����� �������� GUXJ
����� �������� WKHUDSHXWLF����� ������ UHIHUUDO����� ������ DXGLW����� ������ SUHVFULE
����� �������� GUXJ
�RU�WKHUDSHXWLF�RU�UHIHUUDO�RU�DXGLW�RU�SUHVFULE
����� ������ ����DQG�����DQG��������� ������� LQIHFWLRQ����� ������ FRQMXQFWLYLWLV����� ����� EOHSKDULWLV����� ������� YLUDO����� ������ IXQJDO����� ������ SDUDVLWLF����� �������� LQIHFWLRQ� RU� FRQMXQFWLYLWLV� RU� EOHSKDULWLV� RU� YLUDO� RU� IXQJDO� RU�SDUDVLWLF����� ����� ����DQG������6HDUFKHV�DQG�UHFRUGV�DERYH�IURP��6HOHFWHG�'DWDEDVHV����� ������� H[SORGH��(\H�'LVHDVHV���DOO�VXEKHDGLQJV����� ������ �)DPLO\�3UDFWLFH���DOO�VXEKHDGLQJV����� ����� �3K\VLFLDQV�)DPLO\���DOO�VXEKHDGLQJV����� ����� �2SWRPHWU\���DOO�VXEKHDGLQJV����� ����� �2SKWKDOPRORJ\���DOO�VXEKHDGLQJV����� ������ ����RU�����RU�����RU��������� ������� JHQHUDO����� ������ SUDFWLWLRQHU
����� ������� JHQHUDO����� ������� SUDFWLFH����� ������ *3����� ����� *3V����� ������� IDPLO\����� ������� SUDFWLFH����� ������� IDPLO\����� ������ SUDFWLWLRQHU
����� ������ �JHQHUDO� SUDFWLWLRQHU
� RU� JHQHUDO� SUDFWLFH� RU� *3� RU� *3V� RU� IDPLO\�SUDFWLFH�RU�IDPLO\�SUDFWLWLRQHU
���LQ�WL�DE����� ���� RSWRPHWULVW
����� ����� RSKWKDOPRORJLVW
����� ����� �RSWRPHWULVW
�RU�RSKWKDOPRORJLVW
��LQ�WL�DE����� ������ �5HIHUUDO�DQG�&RQVXOWDWLRQ���DOO�VXEKHDGLQJV����� ��� �*DWHNHHSLQJ���DOO�VXEKHDGLQJV����� ����� H[SORGH��0HGLFDO�$XGLW���DOO�VXEKHDGLQJV����� ������ H[SORGH��)HHV�DQG�&KDUJHV���DOO�VXEKHDGLQJV����� ����� �3UHVFULSWLRQV�'UXJ���DOO�VXEKHDGLQJV����� ������ ����RU�����RU�����RU�����RU������
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���� ������ UHIHUUDO
����� ������ DXGLW����� ����� SUHVFULELQJ����� ������ SUHVFULSWLRQ
����� ������ �UHIHUUDO
�RU�DXGLW�RU�SUHVFULELQJ�RU�SUHVFULSWLRQ
��LQ�WL�DE����� ���� ����DQG������RU�����RU������DQG������RU���������� �������� 3<�!������������ ���� ����DQG��3<�!������������� �������� /$� ��(1*/,6+������ ���� ����DQG��/$� ��(1*/,6+������� ������� H[DFW^/(77(5`�LQ�37����� ���� ����QRW��������� ������� H[SORGH��$VLD���DOO�VXEKHDGLQJV����� ������ H[SORGH��$IULFD���DOO�VXEKHDGLQJV����� ������ H[SORGH��6RXWK�$PHULFD���DOO�VXEKHDGLQJV����� ������ H[SORGH��6FDQGLQDYLD���DOO�VXEKHDGLQJV����� ������� ����RU�����RU�����RU������
���� ���� ����QRW�������
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$SSHQGL[�����/LWHUDWXUH�UHYLHZ��NH\�GHWDLOV�RI�VWXGLHV��
 6WXG\� 6WXG\�TXHVWLRQ� 'HVLJQ�DQG�GXUDWLRQ� ,QFOXVLRQ���H[FOXVLRQ�FULWHULD� 6WXG\�SHULRG� %DVHOLQH�FRPSDUDELOLW\�RI�SDWLHQWV��SUDFWLWLRQHUV� 1R��SDWLHQWV�RU�SUDFWLWLRQHUV� 5HSRUWHG�RXWFRPH�PHDVXUHV�

%DFKPDQ�DQG�%DFKPDQ�������
5HVXOWV�IURP������VXUYH\�73$�UHJLVWHUHG�RSWRPHWULVWV�UHSRUWHG�DQG�FRPSDUHG�ZLWK�UHVXOWV�RI������VXUYH\�

6XUYH\��SRVWDO�3ULPDU\�FDUH��RSWRPHWULVW��86��0LVVRXUL��1$�
,��2SWRPHWULVWV�OLVWHG�E\�VWDWH�ERDUG�DV�73$�UHJLVWHUHG�(��2SWRPHWULVWV�SUDFWLVLQJ�RXWVLGH�WKH�VWDWH�

������±������� 1RQH�H[SOLFLW� ��������YDOLG�UHVSRQVHV� 2IILFH�LQVWUXPHQWV�XVHG�&DWHJRULHV�RI�PHGLFDWLRQ�SUHVFULEHG�1R��SUHVFULSWLRQV�ZULWWHQ�PRQWK�6RXUFHV�RI�SDWLHQWV�UHTXLULQJ�WKHUDSHXWLF�FDUH�([SRVXUH�WR�SKDUPDFHXWLFDO�UHSUHVHQWDWLYHV�&KDUDFWHULVWLFV�RI�73$�SUDFWLFHV�%DFKPDQ�DQG�0F$OLVWHU�������
�����VXUYH\�RI�73$�UHJLVWHUHG�RSWRPHWULVWV� 6XUYH\��SRVWDO�3ULPDU\�FDUH��RSWRPHWULVW��86��0LVVRXUL��1$�

,��2SWRPHWULVWV�OLVWHG�E\�VWDWH�ERDUG�DV�73$�UHJLVWHUHG�(��2SWRPHWULVWV�SUDFWLVLQJ�RXWVLGH�WKH�VWDWH�
������±������� 1$� ��������YDOLG�UHVSRQVHV� 0RGH�RI�SUDFWLFH�&DWHJRULHV�RI�PHGLFDWLRQ�SUHVFULEHG�1R��SUHVFULSWLRQV�ZULWWHQ�PRQWK�6RXUFHV�RI�SDWLHQWV�UHTXLULQJ�WKHUDSHXWLF�FDUH�([SRVXUH�WR�SKDUPDFHXWLFDO�UHSUHVHQWDWLYHV�&KDUDFWHULVWLFV�RI�73$�SUDFWLFHV�%DVV�HW�DO������� 2SKWKDOPRORJLVW�DQG�RSWRPHWULVW�SRVWRSHUDWLYH�PDQDJHPHQW�RI�FDWDUDFW�VXUJHU\�SDWLHQWV�DVVHVVHG�DJDLQVW�QDWLRQDO�JXLGHOLQHV��

6XUYH\��SRVWDO��UDQGRP�VDPSOH��5HPLQGHU��WHOHSKRQH�LQWHUYLHZ�3ULPDU\�FDUH��RSWRPHWULVW���6HFRQGDU\�FDUH��RSKWKDOPRORJLVW��86�1$�

,��0HPEHU�RI�WKH�$$2��SHUIRUPHG�DW�OHDVW���FDWDUDFW�RSHUDWLRQ�LQ�������UDQGRPO\�FKRVHQ�������0HPEHU�RI�WKH�$2$��KDG�UHIHUUHG�DW�OHDVW���FDWDUDFW�SDWLHQW�WR�DQ�RSKWKDOPRORJLVW�LQ�������UDQGRPO\�FKRVHQ��������(��1RQH�

���������±���������� <HV��RI�SUDFWLWLRQHUV�� ��������2SKWKDOPRORJLVWV����������2SWRPHWULVWV�
)UHTXHQF\�DQG�FRQWHQW�RI�SRVWRSHUDWLYH�H[DPLQDWLRQV�5HIHUUDOV�E\�RSWRPHWULVWV�

%ULFN������� )LYH�FDVH�VWXGLHV�RI�RSKWKDOPRORJLVW�PHGLFDWLRQ�HUURUV�DQG�VXEVHTXHQW�OLWLJDWLRQ��
&DVH�VWXGLHV�6HFRQGDU\�FDUH��RSKWKDOPRORJLVW��86�16�

,��3DUW�RI�GDWD�UHYLHZ�E\�3K\VLFLDQ�,QVXUHUV�$VVRFLDWLRQ�RI�$PHULFD��3,$$��(��8QFOHDU�
16� 1$� ��FDVHV�UHYLHZHG� 7\SH�PHGLFDWLRQ�LQYROYHG�*URXQGV�IRU�VXLQJ�6HWWOHPHQW�

%ULQ�DQG�*ULIILQ������ 2SWRPHWULVW�UHIHUUDO�UDWHV�IRU�RFXODU�FRQGLWLRQV� /LWHUDWXUH�UHYLHZ�DQG�PHWD�DQDO\VLV�3ULPDU\�FDUH��RSWRPHWULVW��86��8.��$XVWUDOLD�������������
,��5HIHUUDO�UDWH�FDQ�EH�FRPSXWHG�RU�LQIHUUHG�(��8QFOHDU�

9DULDEOH� 7\SH�RI�SUDFWLFH�UHSRUWHG� ���VWXGLHV�LQFOXGHG� 7\SH�SUDFWLFH�0RGH�UHVHDUFK�5HIHUUDO�UDWH��WR�RSKWKDOPRORJLVWV�5HIHUUDO�UDWH��WR�DOO�SURYLGHUV�
                                                     �*ORVVDU\�WR�$SSHQGL[����%0(+�� %LUPLQJKDP�DQG�0LGODQGV�(\H�+RVSLWDO� 1$�� QRW�DSSOLFDEOH�+(6�� +RVSLWDO�(\H�6HUYLFH� 16�� 1RW�VWDWHG�0(+�� 0RRUILHOGV�(\H�+RVSLWDO� 9$�� YLVXDO�DFXLW\�+(6�� KRVSLWDO�H\H�VHUYLFH� 6+2�� VHQLRU�KRXVH�RIILFHU�
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6WXG\� 6WXG\�TXHVWLRQ� 'HVLJQ�DQG�GXUDWLRQ� ,QFOXVLRQ���H[FOXVLRQ�FULWHULD� 6WXG\�SHULRG� %DVHOLQH�FRPSDUDELOLW\�RI�SDWLHQWV��SUDFWLWLRQHUV� 1R��SDWLHQWV�RU�SUDFWLWLRQHUV� 5HSRUWHG�RXWFRPH�PHDVXUHV�
&KDPEHUV�DQG�)LVKHU������� ([SDQVLRQ�LQ�WKH�VFRSH�RI�RSWRPHWULVW�PDQDJHPHQW�RI�DFXWH�H\H�FRQGLWLRQV�LQ�WKH�FRPPXQLW\��

3URVSHFWLYH�H[SHULPHQWDO�VWXG\�3ULPDU\�FDUH��RSWRPHWULVW��8.��6WDIIRUGVKLUH����PRQWKV�
,��3DWLHQWV�UHIHUUHG�WR�VWXG\�RSWRPHWULVWV�(��16�

������±������� 1$� ��RSWRPHWULVWV����SUDFWLFHV����SKDUPDFLVWV����*3V����SUDFWLFHV������SDWLHQWV�UHIHUUHG�

6RXUFH�UHIHUUDOV�:DLWLQJ�WLPHV�'LDJQRVHV�5HIHUUDOV�0HGLFDWLRQV��
&ODRXp������� 3UHYDOHQFH�RI�GLVHDVH�LQ�SDWLHQWV�DWWHQGLQJ�RSKWKDOPLF�PHGLFDO�SUDFWLWLRQHU��203��FOLQLF�

3URVSHFWLYH�FDVH�VHULHV�3ULPDU\�FDUH��203��8.��/RQGRQ��16�
,��3DWLHQWV�FRQVXOWLQJ�203�(��16� 16� 1$� ����FRQVHFXWLYH�SDWLHQWV� 5HDVRQ�IRU�FRQVXOWDWLRQ�'HPRJUDSKLFV�DQG�VSHFWDFOH�FRUUHFWLRQ�$EQRUPDOLWLHV�RI�WKH�H\H�YLVXDO�V\VWHP��&RDVW�HW�DO��������VHH�DOVR�*UD\�HW�DO��������6SHQFHU�HW�DO��������

&RPPXQLW\�RSWRPHWULVWV�YV��KRVSLWDO�RSKWKDOPRORJLVWV��FRVW�RI�FDUH�IRU�SDWLHQWV�ZLWK�JODXFRPD�
3UDJPDWLF�5&7��SURVSHFWLYH�FRVW�DQDO\VLV�3ULPDU\�FDUH��RSWRPHWULVW���6HFRQGDU\�FDUH��+(6��8.��%ULVWRO����\HDUV�

,��6WDEOH�JODXFRPD��DELOLW\�WR�FR�RSHUDWH�ZLWK�H[DPLQDWLRQ��6QHOOHQ�YLVXDO�DFXLW\�RI������RU�EHWWHU�LQ�ERWK�H\HV��DJHG�DW�OHDVW�����(��&R�H[LVWLQJ�SDWKRORJ\��H[WHQVLYH�YLVXDO�ILHOG�ORVV�

������ 5HSRUWHG�HOVHZKHUH� ����SDWLHQWV�HQUROOHG����RSWRPHWULVWV��
/RQJ�WHUP�DYHUDJH�FRVWV�0DUJLQDO�RSSRUWXQLW\�FRVWV�3DWLHQW�FRVWV�6HQVLWLYLW\�DQDO\VLV�

&RKQ�DQG�.XUW]������ 3UHYDOHQFH�RI�RFXODU�FRQGLWLRQV�SUHVHQWLQJ�WR�HPHUJHQF\�URRP�DQG�FRVW�RI�WUHDWPHQW�
5HYLHZ�RI�FRPSXWHULVHG�PHGLFDO�UHFRUGV�6HFRQGDU\�FDUH��$	(��86��0DVVDFKXVHWWV����PRQWKV�

,��$OO�SDWLHQWV�DWWHQGLQJ�(5�RI�VDPSOH�KRVSLWDO�(��16�
���������±���������� 1$� �������SDWLHQWV�����SDWLHQWV�ZLWK�H\H�UHODWHG�SUREOHPV�

)UHTXHQF\�RI�RFXODU�HPHUJHQFLHV�&RVW�RI�RFXODU�HPHUJHQFLHV�6RXUFH�RI�SD\PHQW�&RVWV�DW�RWKHU�KRVSLWDOV�
&R[�DQG�3DWHUVRQ�������

'HUPDWRORJLVW�PDQDJHPHQW�RI�SDWLHQWV�UHFHLYLQJ�DQWLPDODULDOV���
6XUYH\��SRVWDO�6HFRQGDU\�FDUH��GHUPDWRORJLVW��8.�1$�

,��&RQVXOWDQW�DQG�DVVRFLDWH�VSHFLDOLVW�PHPEHUV�RI�WKH�%ULWLVK�$VVRFLDWLRQ�RI�'HUPDWRORJLVWV�(��16�
16� 1$� ��������GHUPDWRORJLVWV� ,QGLFDWLRQV�IRU�DQWLPDODULDOV�7\SHV�RI�DQWLPDODULDOV�DQG�GRVDJH�(IILFDF\�DQG�VLGH�HIIHFWV�([SHULHQFH�RI�RFXODU�VLGH�HIIHFWV�5LVN�RI�RFXODU�VLGH�HIIHFWV�5HIHUUDOV�WR�RSKWKDOPRORJLVWV�&RPSDULVRQ�ZLWK�389$�%DVLV�IRU�FXUUHQW�PDQDJHPHQW�'DUW������� 3UHYDOHQFH�RI�RFXODU�FRQGLWLRQV�LQ�RSKWKDOPRORJLVW�FRPPXQLW\�FOLQLF�DQG�GLDJQRVWLF�DFFXUDF\�LQ�JHQHUDO�SUDFWLFH��

3URVSHFWLYH�REVHUYDWLRQDO�VWXG\�3ULPDU\�FDUH��*3�RSKWKDOPRORJLVW��8.��/RQGRQ����PRQWKV�
,��$OO�SDWLHQWV�UHJLVWHUHG�ZLWK�VWXG\�SUDFWLFH�(��16�

���������±���������� 1$� �������SDWLHQWV� 3UHYDOHQFH�RI�H\H�GLVHDVH�&RPSDULVRQ�RI�GLDJQRVHV�3DWLHQWV�ZLWK�UHIHUUDO�DYRLGHG�3DWLHQWV�UHIHUUHG�WR�+(6�&RVW�RI�FRPPXQLW\�RSKWKDOPLF�VSHFLDOLVW�VHUYLFH�
(GZDUGV������� 3UHYDOHQFH�DQG�PDQDJHPHQW��RI�RSKWKDOPLF�HPHUJHQFLHV�

3URVSHFWLYH�DQG�UHWURVSHFWLYH�REVHUYDWLRQDO�VWXG\�6HFRQGDU\�FDUH��$	(��ZLWK�VSHFLDOLVW�RSKWKDOPLF�VHUYLFH��8.��.HQW�����PRQWKV�

,��3DWLHQWV�DWWHQGLQJ�VWXG\�$	(�GHSDUWPHQW�IRU�H\H�FRQGLWLRQV�(��(\H�HPHUJHQFLHV�UHIHUUHG�GLUHFWO\�E\�WKH�*3�WR�JHQHUDO�RSKWKDOPLF�FOLQLFV�
������±������� 1$� �����QHZ�YLVLWV� 1R��DQG�DJHV�RI�SDWLHQWV�DWWHQGLQJ�0DLQ�GLDJQRVWLF�FDWHJRULHV�$QDO\VLV�RI�WUDXPD�6HDVRQDO�YDULDWLRQV�IRU�FHUWDLQ�GLDJQRVHV�$QDO\VLV�RI�LQIODPPDWLRQ�'LDJQRVLV�IRU�SDWLHQWV�DGPLWWHG�'LVSRVDO�RI�QHZ�FDVHV�
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6WXG\� 6WXG\�TXHVWLRQ� 'HVLJQ�DQG�GXUDWLRQ� ,QFOXVLRQ���H[FOXVLRQ�FULWHULD� 6WXG\�SHULRG� %DVHOLQH�FRPSDUDELOLW\�RI�SDWLHQWV��SUDFWLWLRQHUV� 1R��SDWLHQWV�RU�SUDFWLWLRQHUV� 5HSRUWHG�RXWFRPH�PHDVXUHV�
(OLH������� ,QWHUQDWLRQDO�FRPSDULVRQ�RI�VFRSH�RI�RSWRPHWULF�SUDFWLFH�LQ�(XURSH�

6XUYH\��SRVWDO�3ULPDU\�FDUH��RSWRPHWULVW��*3���6HFRQGDU\�FDUH��RSKWKDOPRORJLVW�����(XURSHDQ�FRXQWULHV�16�

,��1DWLRQDO�UHSUHVHQWDWLYHV�RI�WKH�(&/62��(��16�
16� 16� ������UHVSRQGHQWV� 3URILOH�RI�WKH�SURIHVVLRQV�,QWHU�SURIHVVLRQDO�UHODWLRQVKLSV�)HHV�6XSSO\�RI�RSKWKDOPRORJLVWV�+RSHV�DQG�IHDUV�

(WWLQJHU�HW�DO������� 0DQDJHPHQW�RI�RFXODU�FRQGLWLRQV�E\�KRVSLWDO�EDVHG�SULPDU\�FDUH�SK\VLFLDQV��
5HYLHZ�RI�PHGLFDO�UHFRUGV�3ULPDU\�FDUH��KRVSLWDO�FOLQLF��86��1HZ�<RUN����\HDU�

,��3DWLHQWV�DJHG����DQG�RYHU��DWWHQGLQJ�WKH�KRVSLWDO�SULPDU\�FDUH�GHSDUWPHQW�RQ�WKH�VWXG\�GD\�(��16�
16� 1$� ���SDWLHQWV���SDWLHQWV�UHIHUUHG�IRU�H\H�FDUH�

)RU�DOO��K\SHUWHQVLYH�DQG�GLDEHWLF�SDWLHQWV����UHIHUUHG�IRU�H\H�FDUH���VHHQ�ZLWKLQ�RSKWKDOPRORJ\�FOLQLF��)HDWKHUVWRQH�HW�DO������� 3UHYDOHQFH�DQG�PDQDJHPHQW�RI�RFXODU�GLVHDVH�LQ�JHQHUDO�SUDFWLFH�
6XUYH\��SRVWDO�3ULPDU\�FDUH��*3��8.��6��'HYRQ��1$�

,��$OO�*3V�LQ�WKH�7RUED\�KHDOWK�GLVWULFW�(��*3V�ZKR�GLG�QRW�UHIHU�WR�7RUED\�'*+�
������ 1$� ��������UHVSRQGHUV� (TXLSPHQW�&RQILGHQFH�LQ�GLDJQRVWLF�VNLOOV�0DQDJHPHQW�SROLF\�&RQWLQXLQJ�PHGLFDO�HGXFDWLRQ�*UD\�HW�DO��������VHH�DOVR�&RDVW�HW�DO��������6SHQFHU�HW�DO�������D�E��

&RVW�HIIHFWLYHQHVV�RI�URXWLQH�+(6�PRQLWRULQJ�YV��FRPPXQLW\�EDVHG�RSWRPHWULF�PRQLWRULQJ�RI�SDWLHQWV�ZLWK�JODXFRPD�
3UDJPDWLF�5&7�3ULPDU\�FDUH��RSWRPHWULVW���6HFRQGDU\�FDUH��+(6��8.��%ULVWRO����\HDUV�

,��(VWDEOLVKHG�RU�VXVSHFWHG�32$*��DWWHQGLQJ�VWXG\�+(6�JODXFRPD�FOLQLF��DJHG����DQG�RYHU�(��([WHQVLYH�YLVXDO�ILHOG�ORVV��VHULRXV�FR�PRUELGLW\��XQVWDEOH�JODXFRPD��

������±�������� <HV� ����SDWLHQWV�DQDO\]HG������+(6�������FRPPXQLW\���
%DVHOLQH�GHPRJUDSKLFV�9LVXDO�YDULDEOHV�1XPEHU��UHDVRQ�DQG�RXWFRPH�RI�UHIHUUDOV�E\�FRPPXQLW\�RSWRPHWULVWV��

*XWWHULGJH������� 3UHYDOHQFH�RI�RFXODU�GLVHDVH�LQ�RSWRPHWULF�SUDFWLFH�
3URVSHFWLYH�FDVH�VHULHV�3ULPDU\�FDUH��RSWRPHWULVW��$XVWUDOLD��0HOERXUQH�����PRQWKV�

,��&RQVHFXWLYH�QHZ�SDWLHQWV�FRQVXOWLQJ�VWXG\�RSWRPHWULVW�(��16�
���������±���������� 1$� �����SDWLHQWV� 'HPRJUDSKLF�SDWLHQW�FKDUDFWHULVWLFV�3UHYDOHQFH�RI�VLJQV�E\�VLWH�1XPEHU�DQG�SUHYDOHQFH�RI�VLJQV��V\PSWRPV�DQG�WHVW�UHVXOWV��+DUULVRQ�HW�DO������� 5DWHV�DQG�DFFXUDF\�RI�UHIHUUDOV�E\�*3V�YV�RSWRPHWULVWV��

5HYLHZ�RI�FDVH�QRWHV�6HFRQGDU\�FDUH��23��8.��6WDIIRUGVKLUH�����PRQWKV�
,��&RQVHFXWLYH�QHZ�SDWLHQWV�UHIHUUHG�WR�VWXG\�RSKWKDOPRORJLVW�(��16�

���������±���������� 16� �����SDWLHQWV� 5HIHUULQJ�DJHQW�DQG�UHDVRQ�IRU�UHIHUUDO�$FFXUDF\�RI�UHIHUUDO�6FUHHQLQJ�IRU�RFXODU�GLVHDVH�
+LOOPDQ������� 1RQ�DWWHQGDQFH�RI�HOGHUO\�SDWLHQWV�UHIHUUHG�E\�*3�WR�+(6�

5HYLHZ�RI�FDVH�QRWHV��DXGLW��3ULPDU\�FDUH��*3��8.��+XPEHUVLGH�����PRQWKV�
,��$OO�SDWLHQWV�DJHG����DQG�RYHU��UHJLVWHUHG�ZLWK�RQH�*3�SUDFWLFH�(��16�

������±������� 1$� ����SDWLHQWV� ��DWWHQGLQJ�+(6�1XPEHU�RI��GLVRUGHUV�RI�DQG�UHDVRQV�IRU�QRQ�DWWHQGLQJ�
+REOH\�HW�DO������� 5HIHUUDOV�DQG�QRWLILFDWLRQV�E\�RSWRPHWULVWV�

5DQGRP��UHWURVSHFWLYH�UHYLHZ�3ULPDU\�FDUH��RSWRPHWULVW��8.���ZHHNV�
,��2SWRPHWULVWV��UDQGRPO\�VHOHFWHG�IURP�HDFK�HOHFWRUDO�FRQVWLWXHQF\�RI�WKH�*2&�(��2SWRPHWULVWV�QRW�FRQVHQWLQJ�WR�SDUWLFLSDWH�

������±������� 1$� ��������RSWRPHWULVWV�FRQVHQWHG��������FRPSOLHG��������SDWLHQWV�
)RU�D���ZHHN�SHULRG��1XPEHU�RI�UHIHUUDOV�DQG�QRWLILFDWLRQV�E\�DJH�RI�SUDFWLWLRQHU�'LUHFWLRQ�RI�UHIHUUDO��QRWLILFDWLRQ�5HDVRQV�IRU�UHIHUUDO��QRWLILFDWLRQ�1XPEHU�DV\PSWRPDWLF�SDWLHQWV�UHIHUUHG�
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6WXG\� 6WXG\�TXHVWLRQ� 'HVLJQ�DQG�GXUDWLRQ� ,QFOXVLRQ���H[FOXVLRQ�FULWHULD� 6WXG\�SHULRG� %DVHOLQH�FRPSDUDELOLW\�RI�SDWLHQWV��SUDFWLWLRQHUV� 1R��SDWLHQWV�RU�SUDFWLWLRQHUV� 5HSRUWHG�RXWFRPH�PHDVXUHV�
,OODQJR�HW�DO������� 3UHYDOHQFH�RI�RFXODU�FRQGLWLRQV�PDQDJHG�E\�QXUVH�SUDFWLWLRQHU�DW�KRVSLWDO�H\H�FOLQLF��

3URVSHFWLYH�FDVH�VHULHV�3ULPDU\�FDUH��KRVSLWDO�FOLQLF��8.��/LYHUSRRO����ZHHN�
,��&RQVHFXWLYH�SDWLHQWV�DWWHQGLQJ�SULPDU\�FDUH�H\H�FOLQLF�ZLWKRXW�SULRU�DSSRLQWPHQW�(��5RXWLQH�UHIHUUDOV�

16� 1$� ����FRQVHFXWLYH�SDWLHQWV� 3DWLHQW¶V�DJH��VH[��/LYHUSRRO�UHVLGHQF\�6RXUFH�RI�UHIHUUDO�'LDJQRVLV�1XPEHU�RI�UH�DSSRLQWPHQWV�-RQHV�HW�DO������� 3UHYDOHQFH�RI�RFXODU�FRQGLWLRQV�LQ�$	(� 5HWURVSHFWLYH�UHYLHZ�6HFRQGDU\�FDUH��$	(��+(6���8.��6RXWKDPSWRQ����PRQWKV�
,��$OO�SDWLHQWV�DWWHQGLQJ�GXULQJ�VWXG\�SHULRG�(��1RQH�

���������±���������� 1$� �����SDWLHQWV��������YLVLWV� 0HWKRG�RI�UHIHUUDO�0HWKRG�RI�GLVSRVDO��WUHDWPHQW�RXWFRPH��7\SH�RI�LQMXU\�IRU�WUDXPD�SDWLHQWV�&DXVHV�RI�LQMXU\�IRU�WUDXPD�SDWLHQWV�'XUDWLRQ�RI�V\PSWRPV�EHIRUH�DWWHQGDQFH�$JH�DQG�VH[�GLVWULEXWLRQ�RI�QHZ�SDWLHQWV�.DSODQ������� 3UHYDOHQFH�DQG�PDQDJHPHQW�RI�RFXODU�GLVHDVH�LQ�SULPDU\�YV��VHFRQGDU\�VHWWLQJV�
3URVSHFWLYH�REVHUYDWLRQDO�VWXG\�3ULPDU\�FDUH��RSWRPHWULVW���6HFRQGDU\�FDUH��UHVLGHQF\�FOLQLF��86��2KLR����\HDUV�

,��$OO�SDWLHQWV�VHHQ�E\�DXWKRU�(��16� �������������������� 1RW�GRQH� ����SDWLHQWV��SUDFWLFH�������SDWLHQWV��FOLQLF�� 1XPEHU�RI�UHIHUUDOV�5HDVRQV�IRU�UHIHUUDOV�)HHGEDFN�IURP�RSKWKDOPRORJLVWV���SDWLHQWV�ZLWK�FRQWDFW�OHQVHV���ZLWK�RFXODU�GLVHDVH�.LUNFRQQHOO�HW�DO������� 0LVGLDJQRVLV�DQG�PLVWUHDWPHQW�E\�RSWRPHWULVWV�DQG�VXEVHTXHQW�OLWLJDWLRQ�
5HYLHZ�RI�FDVH�UHSRUWV�3ULPDU\�FDUH��RSWRPHWULVW��86��)ORULGD����\HDUV�

,��&DVH�UHSRUWV�LQYROYLQJ�RSWRPHWULVWV�RQ�ILOH�DW�)ORULGD�6RFLHW\�RI�2SKWKDOPRORJ\�(��16�
������������ 1$� ����FDVHV� 7\SH�RI�HUURU�$JH�RI�RSWRPHWULVW��RYHU�����9LVXDO�UHVXOW�0DOSUDFWLFH�FDVHV�.OMDNRYLF�HW�DO������� 'LUHFW�RSWRPHWULVW�UHIHUUDO�IRU�UDLVHG�,23�YV��UHIHUUDO�YLD�*3�

3URVSHFWLYH�5&7��&7$�XQFOHDU�3ULPDU\�FDUH��RSWRPHWULVW��*3��8.��(GLQEXUJK����PRQWKV�
,��3DWLHQWV�ZLWK�UDLVHG�,23��IXOILOOLQJ�DW�OHDVW�RQH�RI���FULWHULD�(��16�

16� 1$� ���GLUHFW�UHIHUUDOV�����YLD�*3� ��*3�UHIHUUDOV�LQYROYLQJ�GHOD\���*3�UHIHUUDOV�PDUNHG�XUJHQW���UHIHUUDOV�ZLWK�GLDJQRVLV�FRQILUPHG��/DLGODZ�HW�DO������� $FWXDO�UHIHUUDOV�YV��SUHGLFWHG�UHIHUUDOV��H[WUDSRODWHG�IURP�HDUOLHU�\HDUV��RI�SDWLHQWV�ZLWK�JODXFRPD��
5HYLHZ�RI�UHIHUUDO�UHFRUGV�DQG�FOLQLFDO�QRWHV�6HFRQGDU\�FDUH��23��8.��%ULVWRO����\HDUV��VDPSOH����\HDUV��

,��$GXOW�UHIHUUDOV�WR�VWXG\�KRVSLWDO��VDPSOH�RI�FOLQLFDO�QRWHV�IRU�VXVSHFWHG�JODXFRPD�(��16�
�����±������������±�������IRU�HDFK�\HDU��������������

1$� �����SDWLHQWV¶�FDVH�QRWHV�LQFOXGHG� 1XPEHUV�RI�UHIHUUDOV�5DWH�RI�DGXOW�WUXH�SRVLWLYH�JODXFRPD�UHIHUUDOV�
0DUVGHQ������� (YDOXDWLRQ�RI�WHOHSKRQH�WULDJH�E\�QXUVH�SUDFWLWLRQHUV��DGYLVLQJ�*3�DQG�SDWLHQWV�RQ�UHIHUUDOV�WR�$	(�

5HYLHZ�RI�WHOHSKRQH�WULDJH�6HFRQGDU\�FDUH��$	(��+(6��8.��0DQFKHVWHU����PRQWK�
,��3DWLHQWV�XVLQJ�77��HLWKHU�GLUHFWO\�E\�UHIHUUHU��GXULQJ�VWXG\�SHULRG��(��16�

��PRQWK� 1$� ����UHFRUGV������IURP�$5&������IURP�((&� $FFXUDF\�RI�SURYLVLRQDO�GLDJQRVLV�$FFXUDF\�DQG�VDIHW\�RI�DVVHVVPHQW�RI�XUJHQF\�'LIILFXOWLHV�RI�WHOHSKRQH�WULDJH�GHFLVLRQ�PDNLQJ�
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6WXG\� 6WXG\�TXHVWLRQ� 'HVLJQ�DQG�GXUDWLRQ� ,QFOXVLRQ���H[FOXVLRQ�FULWHULD� 6WXG\�SHULRG� %DVHOLQH�FRPSDUDELOLW\�RI�SDWLHQWV��SUDFWLWLRQHUV� 1R��SDWLHQWV�RU�SUDFWLWLRQHUV� 5HSRUWHG�RXWFRPH�PHDVXUHV�
0F$OLVWHU������D� 6XUYH\�RI�73$�UHJLVWHUHG�RSWRPHWULVWV� 6XUYH\��SRVWDO�3ULPDU\�FDUH��RSWRPHWULVW��86��0LVVRXUL��1$�

,��2SWRPHWULVWV�OLFHQVHV�ZLWK�0LVVRXUL�6WDWH�%RDUG�RI�2SWRPHWU\��ZLWK�DGGUHVV�LQ�0LVVRXUL�RU�QHLJKERXULQJ�VDWH�ZLWKLQ�FRPPXWLQJ�GLVWDQFH�(��2SWRPHWULVWV�QRW�73$�FHUWLILHG��WKRVH�QRW�SUDFWLVLQJ�ZLWKLQ�VWDWH�

��������� 1$� ��������RSWRPHWULVWV�UHVSRQGHG� &RQILGHQFH�LQ�WUHDWPHQW�RI�FRQGLWLRQV�&RQILGHQFH�LQ�SUHVFULELQJ�73$V�2SWRPHWULVWV¶�SHUFHSWLRQ�RI�SDWLHQWV¶�FRQILGHQFH�LQ�RSWRPHWULVWV¶�DELOLW\�&KDQJH�LQ�SDWLHQW�YROXPH���UHFHLYLQJ�UHIHUUDOV�IURP�3&3V�0HWKRGV�XVHG�WR�LQIRUP�RWKHU�KHDOWK�SURIHVVLRQDOV���SDWLHQWV�6KDUHG�FDUH�LVVXHV��0F$OLVWHU������E� 6XUYH\�RI�RSWRPHWULVWV��QRW�73$�UHJLVWHUHG� 6XUYH\��SRVWDO�3ULPDU\�FDUH��RSWRPHWULVW��86��0LVVRXUL��1$�
,��2SWRPHWULVWV�OLFHQVHV�ZLWK�0LVVRXUL�6WDWH�%RDUG�RI�2SWRPHWU\��ZLWK�DGGUHVV�LQ�0LVVRXUL�RU�QHLJKERXULQJ�VWDWH�ZLWKLQ�FRPPXWLQJ�GLVWDQFH�(��2SWRPHWULVWV�73$�FHUWLILHG�

��������� 1$� ��������RSWRPHWULVWV�UHVSRQGHG� 3UDFWLFH�VHWWLQJ���'3$�FHUWLILHG�,QWHQWLRQV�UHJDUGLQJ�73$�FHUWLILFDWLRQ�5HDVRQV�IRU�QR�73$�FHUWLILFDWLRQ�&KDQJHV�LQ�UHIHUUDOV�IURP�RSKWKDOPRORJLVWV�,PSDFW�RQ�LQWHUSHUVRQDO�UHODWLRQV�ZLWK�RSKWKDOPRORJLVWV�0F'RQQHOO������� 3UHYDOHQFH�DQG�PDQDJHPHQW�RI�RFXODU�FRQGLWLRQV�LQ�JHQHUDO�SUDFWLFH�
3URVSHFWLYH�REVHUYDWLRQDO�VWXG\�3ULPDU\�FDUH��*3��8.��/RQGRQ����PRQWKV�

,��2SKWKDOPLF�FRQVXOWDWLRQV�(��16� ������±������� 1$� ��*3�SUDFWLFHV������FRQVXOWDWLRQV������SDWLHQWV��IRU�RFXODU�FRQGLWLRQV�
3URSRUWLRQ�RI�FRQVXOWDWLRQV�IRU�RFXODU�V\PSWRPV�$JH�DQG�VH[�RI�SDWLHQWV�FRQVXOWLQJ�ZLWK�RFXODU�V\PSWRPV�2FXODU�GLDJQRVHV�E\�*3V�7UHDWPHQWV�E\�*3V�'LDJQRVHV�RI�SDWLHQWV�UHIHUUHG�WR�+(6�2OYHU�HW�DO������� 3UHYDOHQFH�RI�RFXODU�FRQGLWLRQV�LQ�FKLOGUHQ�SUHVHQWLQJ�WR�$	(�

3URVSHFWLYH�REVHUYDWLRQDO�VWXG\�6HFRQGDU\�FDUH��$	(��+(6��8.��/RQGRQ���0(+����PRQWKV�
,��$OO�FKLOGUHQ��������DWWHQGLQJ�DQ�RSKWKDOPLF�$�	�(�GHSDUWPHQW�GXULQJ�VWXG\�SHULRG�(��3DWLHQWV�DJHG����DQG�RYHU�

������±������� 1$� ����FKLOGUHQ��SOXV����FKLOGUHQ��H[FOXGHG�GXH�WR�LQFRPSOHWH�GDWD��
��FKLOGUHQ�DWWHQGLQJ���ZLWK�QRQ�WUDXPDWLF�GLVRUGHUV���ZLWK�PLQRU�LQMXULHV�0RGH�RI�UHIHUUDO�,QFLGHQFH�RI�VXVSHFWHG�1$,��QRQ�DFFLGHQWDO�LQMXU\��2VWHU�HW�DO������� 'LDJQRVLV�RI�RFXODU�GLVHDVH�E\�KRVSLWDO�EDVHG�RSWRPHWULVW�RI�RXWSDWLHQWV�UHIHUUDOV��

3URVSHFWLYH�H[SHULPHQWDO�VWXG\�3ULPDU\�FDUH��KRVSLWDO�FOLQLF��8.��/RQGRQ���0(+����PRQWKV�
,��$OO�QHZ�SDWLHQWV�DWWHQGLQJ�(��([LVWLQJ�SDWLHQWV� �������������� 1$� ����SDWLHQWV�H[DPLQHG������SURYLVLRQDOO\�GLDJQRVHG�E\�RSWRPHWULVW�

1XPEHU�RI�FRPSOHWH�H[DPLQDWLRQV�$FFXUDF\�RI�DSSUDLVDO��DOO�$FFXUDF\�RI�DSSUDLVDO��FDWDUDFW�VXEJURXS��
3HUNLQV������� *3�PDQDJHPHQW�RI�SDWLHQWV�ZLWK�VXVSHFWHG�RFXODU�GLVHDVH�UHIHUUHG�E\�RSWRPHWULVWV�

5HYLHZ�RI�*26����IRUPV�3ULPDU\�FDUH��*3��8.��%RXUQHPRXWK�����PRQWKV�
,��$OO�SDWLHQWV�UHIHUUHG�E\�RSWRPHWULVW�WR�*3V�XVLQJ�*26���IRUPV��(��1RQH�

������±������� 1$� ���IRUPV� 3DWLHQW¶V�UHDVRQ�IRU�FRQWDFWLQJ�RSWRPHWULVW�2SWRPHWULVW¶V�GLDJQRVLV�5HIHUUDOV�WR�RXWSDWLHQWV�2SKWKDOPRORJLVW¶V�GLDJQRVLV�3KLOLSV�HW�DO������� 3UHYDOHQFH�DQG�PDQDJHPHQW�RI�RFXODU�GLVHDVH�LQ�JHQHUDO�SUDFWLFH��LQFOXGLQJ�XVH�RI�VWHURLGV��
3URVSHFWLYH�REVHUYDWLRQDO�VWXG\�3ULPDU\�FDUH��*3��8.��6FRWODQG����ZHHNV�

,��$OO�RSKWKDOPLF�SDWLHQW�FRQWDFWV��LQFOXGHV�WHOHSKRQH�FRQWDFW��UHSHDW�SUHVFULSWLRQ���(��1RQH�
16� 1$� ���*3V�����RSKWKDOPLF�SDWLHQW�FRQWDFWV�

1R��RSKWKDOPLF�SUHSDUDWLRQV�SUHVFULEHG�'LDJQRVHV�RI�SDWLHQWV�SUHVFULEHG�VWHURLG�SUHSDUDWLRQV�(\H�FRQGLWLRQV�GLDJQRVHG�
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6WXG\� 6WXG\�TXHVWLRQ� 'HVLJQ�DQG�GXUDWLRQ� ,QFOXVLRQ���H[FOXVLRQ�FULWHULD� 6WXG\�SHULRG� %DVHOLQH�FRPSDUDELOLW\�RI�SDWLHQWV��SUDFWLWLRQHUV� 1R��SDWLHQWV�RU�SUDFWLWLRQHUV� 5HSRUWHG�RXWFRPH�PHDVXUHV�
3RROH\�	�)URVW������� $VVHVVPHQW�RI�IHDVLELOLW\�RI�GLUHFW�UHIHUUDO�E\�RSWRPHWULVWV�DQG�203V��

5HYLHZ�RI�UHIHUUDO�FRUUHVSRQGHQFH�6HFRQGDU\�FDUH��23��8.��/RQGRQ��6XUUH\����ZHHNV���ZHHNV�

,��$OO�SDWLHQWV�UHIHUUHG�GXULQJ�VWXG\�SHULRGV�(��1RQH�
���������±�����������/RQGRQ�����������±�����������6XUUH\��

1$� ��+(6�GHSDUWPHQWV������SDWLHQWV� 1R�UHIHUUDOV�E\�SUDFWLWLRQHU�&RUUHVSRQGHQFH�IRUPDW�0HGLDQ�PHDQ�WLPHV�IRU�UHIHUUDOV�WR�UHDFK�KRVSLWDO�3DWLHQW�GHPRJUDSKLFV�&RQWHQW�RI�UHIHUUDOV��GLDJQRVLV��H[DP�UHVXOWV��'LDJQRVHV�RI�RSWRPHWULVW�UHIHUUDOV�'LDJQRVWLF�DFFXUDF\�RI�RSWRPHWULVW�UHIHUUDOV�3RROH\������� $VVHVVPHQW�RI�UHIHUUDOV�IRU�RFXODU�FRQGLWLRQV�E\�RSWRPHWULVWV��*3V�DQG�203V�LQ�GLIIHUHQW�VHWWLQJV�
5HYLHZ�RI�UHIHUUDO�FRUUHVSRQGHQFH�6HFRQGDU\�FDUH��23��$	(��+(6��8.��/RQGRQ��%LUPLQJKDP�����ZHHNV���ZHHNV����ZHHNV�

,��$OO�SDWLHQWV�UHIHUUHG�GXULQJ�VWXG\�SHULRGV�(��1RQH�
/RQGRQ��0(+������ZHHNV�UDQGRPO\�VHOHFWHG�IURP�SHULRG����������±����������%LUPLQJKDP��%0(+������������±����������/RQGRQ��0(+��$	(������ZHHNV�UDQGRPO\�VHOHFWHG�IURP����������±����������

<HV� 0(+��23��������SDWLHQWV��%0(+������SDWLHQWV�0(+��$	(��������DWWHQGDQFHV�
1R��UHIHUUDOV�E\�SUDFWLWLRQHUV�5HDVRQV�IRU�UHIHUUDOV�5HIHUUDO�GHOD\V�5HIHUUDO�GLDJQRVLV�VFRUH�

3RUW�	�3RSH������� 6XUYH\�RI�RSWRPHWULVW�UHIHUUDOV�DQG�QRWLILFDWLRQV�RYHU���GD\�SHULRG�LQ������
6XUYH\��SRVWDO�3ULPDU\�FDUH��RSWRPHWULVW��8.�1$�

,��0HPEHUV�RU�IHOORZV�RI�WKH�%&2��UHVLGHQW�LQ�8.�(��16�
���������±���������� 1$� ����������UHVSRQVHV� 5HIHUUDOV�E\�FRQGLWLRQ�DQG�VH[�1RWLILFDWLRQV�E\�FRQGLWLRQ�DQG�DJH��

3RUW������� 6XUYH\�RI�RSWRPHWULVW�UHIHUUDOV�DQG�QRWLILFDWLRQV�RYHU���GD\�SHULRG�LQ�������5HDVRQ�IRU�UHIHUUDO�FRPSDUHG�ZLWK�WKDW�RI������VXUYH\��

6XUYH\��SRVWDO�3ULPDU\�FDUH��RSWRPHWULVW��8.�1$�
,��0HPEHUV�RU�IHOORZV�RI�WKH�%&2��UHVLGHQW�LQ�8.�(��2YHUVHDV��DVVRFLDWHG�DQG�UHWLUHG�PHPEHUV�DQG�IHOORZV�RI�%&2�

���������±���������� 16� ����������RSWRPHWULVWV��
5HIHUUDOV�E\�FRQGLWLRQ�DQG�DJH�1RWLILFDWLRQV�E\�FRQGLWLRQ�DQG�DJH��

6KDZ�HW�DO������� 3UHYDOHQFH�RI�GLVHDVH�DQG�VRXUFH�RI�UHIHUUDO�LQ�RSKWKDOPLF�RXWSDWLHQWV�
3URVSHFWLYH�REVHUYDWLRQDO�VWXG\�6HFRQGDU\�FDUH��23��8.��/HLFHVWHU����\HDU�

,��$OO�SDWLHQWV�YLVLWLQJ�H\H�FOLQLF�DW�/5,�GXULQJ�VWXG\�SHULRG��(��1RQH�
���������±���������� 1$� �������SDWLHQWV������QHZ�UHIHUUDOV� $JH�6H[�6RXUFH�RI�UHIHUUDO�&OLQLFDO�GLDJQRVHV�7UHDWPHQW��6KHOGULFN�HW�DO������� 'LDJQRVWLF�DFFRUG�RI�*3�GLDJQRVLV�ZLWK�GLDJQRVLV�E\�RSKWKDOPRORJLVW�

3URVSHFWLYH�H[SHULPHQWDO�VWXG\�3ULPDU\�FDUH��*3��8.��1RWWLQJKDP�����PRQWKV�
,��3DWLHQWV�DWWHQGLQJ�JHQHUDO�SUDFWLFH��SUHVHQWLQJ�ZLWK�RSKWKDOPLF�FRQGLWLRQV��LQYLWHG�DQG�FRQVHQWHG�WR�VHH�VWXG\�RSKWKDOPRORJLVW�(��16�

���������±���������� 1$� �����SDWLHQWV�LQYLWHG�������VDZ�RSKWKDOPRORJLVW�
'LDJQRVLV�RI�FRPPRQHU�H\H�FRQGLWLRQV��*3�2��'LDJQRVHV�ZLWK�LPSRUWDQW�GLVDJUHHPHQW��*3�2��6HQVLWLYLWLHV��VSHFLILFLWLHV�DQG�339V�IRU�*3�GLDJQRVHV�

6KHOGULFN�HW�DO������� 3UHYDOHQFH�DQG�PDQDJHPHQW�RI�RFXODU�GLVHDVH�LQ�JHQHUDO�SUDFWLFH�
3URVSHFWLYH�REVHUYDWLRQDO�VWXG\��3ULPDU\�FDUH��*3��8.��1RWWLQJKDP�����PRQWKV�

,��3DWLHQWV�DWWHQGLQJ�JHQHUDO�SUDFWLFH��SUHVHQWLQJ�ZLWK�RSKWKDOPLF�FRQGLWLRQV�(��(VWLPDWHG�XQGHU�UHSRUWLQJ�RI�FRQVXOWDWLRQV�RI�������
���������±���������� 1$� ���GRFWRUV�LQ���SUDFWLFHV������SDWLHQWV������FRQVXOWDWLRQV�

&RQVXOWDWLRQ�UDWHV�,QYHVWLJDWLRQV�'LDJQRVHV�7UHDWPHQWV�5HIHUUDOV�
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6WXG\� 6WXG\�TXHVWLRQ� 'HVLJQ�DQG�GXUDWLRQ� ,QFOXVLRQ���H[FOXVLRQ�FULWHULD� 6WXG\�SHULRG� %DVHOLQH�FRPSDUDELOLW\�RI�SDWLHQWV��SUDFWLWLRQHUV� 1R��SDWLHQWV�RU�SUDFWLWLRQHUV� 5HSRUWHG�RXWFRPH�PHDVXUHV�
6SHQFHU�HW�DO������D� 5HSRUW�RQ�VWXG\�GHVLJQ�RI�URXWLQH�+(6�PRQLWRULQJ�YV��FRPPXQLW\�EDVHG�RSWRPHWULF�PRQLWRULQJ�RI�SDWLHQWV�ZLWK�JODXFRPD�

3UDJPDWLF�5&7��&7$�XQFOHDU�3ULPDU\�FDUH��RSWRPHWULVW���6HFRQGDU\�FDUH��+(6��8.��%ULVWRO����\HDUV�
,��6WDEOH�JODXFRPD��3ULPDU\�RSHQ�DQJOH��32$*���SLJPHQW�GLVSHUVLRQ��SVHXGRH[IROLDWLYH��$ELOLW\�WR�FR�RSHUDWH�ZLWK�H[DPLQDWLRQ��6QHOOHQ�YLVXDO�DFXLW\�RI������RU�EHWWHU�LQ�ERWK�H\HV��$JHG����\HDUV�DQG�DERYH�(��2WKHU�JODXFRPDV��2WKHU�FR�H[LVWLQJ�RFXODU�SDWKRORJ\��([WHQVLYH�YLVXDO�ILHOG�ORVV��%HVW�FRUUHFWHG�YLVXDO�DFXLW\�LQ�HLWKHU�H\H�OHVV�WKDQ�������$JH�OHVV�WKDQ����\HDUV�

������ 16� �����&&�������+(6�����RSWRPHWULVWV��
1RQH�UHSRUWHG�

6SHQFHU�HW�DO������E� 7KH�FRVW�RI�FRPPXQLW\�EDVHG�RSWRPHWULF�PRQLWRULQJ�RI�SDWLHQWV�ZLWK�JODXFRPD�
3UDJPDWLF�5&7��&7$�XQFOHDU�3ULPDU\�FDUH��RSWRPHWULVW��8.��%ULVWRO����\HDUV�

,��6HH�6SHQFHU�HW�DO�����D�(��6HH�6SHQFHU�HW�DO�����D� ������ 1$� ��RSWRPHWULF�SUDFWLFHV� &RVW�RI�RSWRPHWULVW�PRQLWRULQJ�
7DEHQGHK�HW�DO������� ,GHQWLILFDWLRQ�RI�SUHYLRXVO\�XQGLDJQRVHG�V\VWHPLF�GLVHDVH�LQ�SDWLHQWV�SUHVHQWLQJ�WR�HPHUJHQF\�H\H�FOLQLF�

3URVSHFWLYH�REVHUYDWLRQDO�VWXG\�6HFRQGDU\�FDUH��$	(��H\H�FOLQLF��8.��/RQGRQ����PRQWKV�
,��$OO�QHZ�SDWLHQWV�SUHVHQWLQJ�ZLWK�RFXODU�SUREOHP�(��([LVWLQJ�SDWLHQWV�

16� 1$� �����QHZ�SDWLHQWV� 3UHYLRXVO\�XQGLDJQRVHG�V\VWHPLF�GLVHDVH�

7DQ�HW�DO������� 6XUYH\�RI�VHQLRU�KRXVH�RIILFHUV¶�FRQILGHQFH�LQ�PDQDJHPHQW�RI�RFXODU�FRQGLWLRQV�SUHVHQWLQJ�WR�$	(�
6XUYH\��WHOHSKRQH�VWDQGDUGLVHG�VWUXFWXUHG�TXHVWLRQQDLUH�6HFRQGDU\�FDUH��$	(��8.���PRQWKV�

,��5DQGRPO\�FKRVHQ�VDPSOH�RI�$	(�GHSDUWPHQWV�(��$	(V�ZKHUH�SDWLHQWV�UHGLUHFWHG�WR�QHDUE\�H\H�FDVXDOW\�GHSDUWPHQW�3DHGLDWULF�$	(V��
6HSWHPEHU�DQG�2FWREHU�����"� 1$� ����$	(�GHSDUWPHQWV�FRQWDFWHG������6HQLRU�+RXVH�RIILFHUV��6+2V��

��6+2V�UHFHLYLQJ�QR�WUDLQLQJ�LQ�H\H�HPHUJHQFLHV�&RQILGHQFH�RI�6+2V�LQ�GHDOLQJ�ZLWK�H\H�HPHUJHQFLHV�:D\V�WR�LPSURYH�FRQILGHQFH�$FFHVV�WR�VOLW�ODPS�(DVH�RI�UHIHUUDO���H\H�FDVHV�GD\�7XFN�������7XFN�DQG�&ULFN�������
6XUYH\�RI�RSWRPHWULVW�UHIHUUDOV�IRU�VXVSHFWHG�JODXFRPD�

6XUYH\��GHOLYHUHG�E\�KDQG�3ULPDU\�FDUH��RSWRPHWULVW��8.���PRQWKV�
,��2SWRPHWULVWV�ZLWKLQ���DUHDV�RI�GLIIHULQJ�VRFLR�HFRQRPLF�FODVV��LQYLWHG�E\�DXWKRU�WR�SDUWLFLSDWH�(��8QFOHDU��

������±��������DSSUR[��� 6RFLR�GHPRJUDSKLF�FKDUDFWHULVWLFV�RI�VDPSOHG�DUHDV�FRPSDUHG�ZLWK�DYHUDJH�IRU�*%�
����RSWRPHWULVWV���������VLJKW�WHVWV� 5HIHUUDOV�IRU�VXVSHFWHG�JODXFRPD�2XWFRPH�RI�UHIHUUDOV�2SWRPHWULVWV¶�DVVHVVPHQWV�RI�OLNHO\�GLDJQRVLV�$FFXUDF\�RI�UHIHUUDOV�9HUQRQ������� 0DQDJHPHQW�DQG�SUHYDOHQFH�RI�RFXODU�FRQGLWLRQV�SUHVHQWLQJ��RU�UHIHUUHG��WR�$	(�

3URVSHFWLYH�REVHUYDWLRQDO�VWXG\�6HFRQGDU\�FDUH��$	(��+(6��8.��%ULVWRO�����ZHHNV�
,��$OO�QHZ�FDVHV�(��1RQH�� ���������±���������� 1$� �������SDWLHQW�YLVLWV������QHZ�FDVHV� 'LDJQRVLV�$HWLRORJ\�5HIHUUDO�'LVSRVDO�
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6WXG\� 6WXG\�TXHVWLRQ� 'HVLJQ�DQG�GXUDWLRQ� ,QFOXVLRQ���H[FOXVLRQ�FULWHULD� 6WXG\�SHULRG� %DVHOLQH�FRPSDUDELOLW\�RI�SDWLHQWV��SUDFWLWLRQHUV� 1R��SDWLHQWV�RU�SUDFWLWLRQHUV� 5HSRUWHG�RXWFRPH�PHDVXUHV�
:DOOV�HW�DO������� 0DQDJHPHQW�RI�RFXODU�FRQGLWLRQV�E\�RSWRPHWULVWV��RSKWKDOPRORJLVWV�DQG�IDPLO\�SK\VLFLDQV�

6XUYH\��SRVWDO�3ULPDU\�FDUH��IDPLO\�SK\VLFLDQ��RSWRPHWULVW���6HFRQGDU\�FDUH��RSKWKDOPRORJLVW��86��2NODKRPD��16�

,��0HPEHUV�RI�2NODKRPD�2SWRPHWULF�$VVRFLDWLRQ��SUDFWLVLQJ�LQ�2NODKRPD��)DPLO\�JHQHUDO�SUDFWLWLRQHUV�DQG�RSKWKDOPRORJLVWV��ZKR�DUH�PHPEHUV�RI�WKH�2NODKRPD�6WDWH�0HGLFDO�$VVRFLDWLRQ�2VWHRSDWKLF�IDPLO\�RU�JHQHUDO�SUDFWLWLRQHUV��SURYLGHG�E\�22$��(��5HWLUHG�UHVSRQGHUV�

16� 3URILOH�RI�UHVSRQGHQWV�JLYHQ� )DPLO\�SK\VLFLDQV������������2SWRPHWULVWV�����������2SKWKDOPRORJLVWV����������

5HIHUUDO�SDWWHUQV�'LVWDQFHV�EHWZHHQ�SUDFWLWLRQHUV�7UHDWPHQW�SDWWHUQV�3HUFHLYHG�DGHTXDF\�RI�FDUH�/LFHQVLQJ�RI�RSWRPHWULVWV�/DERUDWRU\�WHVWLQJ�RSWRPHWULVWV�0HGLFDLG�DQG�0HGLFDUH�3RWHQWLDO�FRVW�VDYLQJV�
:KLWWDNHU�HW�DO������� 8VH�RI�UHYLVHG�*26����IRUP�LQ�RSKWKDOPLF�RXWSDWLHQW�UHIHUUDOV�

6XUYH\��SRVWDO�5HYLHZ�RI�PHGLFDO�UHFRUGV��3ULPDU\�FDUH��RSWRPHWULVW���6HFRQGDU\�FDUH��23��8.��6RXWKDPSWRQ����PRQWK��UHYLHZ��

,��$OO�RSWRPHWULVWV�UHJLVWHUHG�ZLWK�WKH�)+6$�DQG�ZLWKLQ�KRVSLWDO�FDWFKPHQW�DUHD�5HFRUGV�RI�QHZ�RXWSDWLHQWV�DW�VWXG\�KRVSLWDO�(��1RQH�

16� 1$� �������UHVSRQGHUV�����FDVH�QRWHV�UHYLHZHG�
6XUYH\���URXWLQH�XVH�RI�UHYLVHG�*26����IRUP�SDWLHQW�FRQVHQW��VRXJKW��UHDVRQV�5HYLHZ�����ZLWK�RSWRPHWULVW¶V�UHIHUUDO�OHWWHU���ZLWK�OHWWHU�RQ�UHYLVHG�*26������ZLWK�SDWLHQW�FRQVHQW���ZLWK�RSKWKDOPRORJLVW�UHVSRQVH�WR�RSWRPHWULVW�:LOFR[�DQG�%DUWOHWW������� 6\VWHPLF�PHGLFDWLRQ�SURILOHV�RI�DGXOW�RSWRPHWULF�RXWSDWLHQWV�DQG�FRPSDULVRQ�RI�ILQGLQJV�ZLWK�UHVXOWV�IURP�QDWLRQDO�VXUYH\��������

3URVSHFWLYH�FDVH�VHULHV�6HFRQGDU\�FDUH��23��86��$ODEDPD��16�
,��$JHG����DQG�RYHU�6FKHGXOHG�IRU�H\H�H[DP�DW�VWXG\�VHWWLQJ�(��1RQH�

16� 16� ����FRQVHFXWLYH�SDWLHQWV� $JH�DQG�JHQGHU�RI�SDWLHQWV����PRVW�FRPPRQ�V\VWHPLF�GUXJ�JURXSV����PRVW�FRPPRQ�V\VWHPLF�GUXJV�E\�VH[����PRVW�FRPPRQ�V\VWHPLF�GUXJV�E\�UDFH�PRVW�IUHTXHQW�V\VWHPLF�GUXJV�E\�DJH�PRVW�IUHTXHQW�GUXJ�JURXSV�E\�DJH�GUXJ�XVH�E\�DJH����PRVW�IUHTXHQWO\�SUHVFULEHG�GUXJV�LQ������:LQJHUW�HW�DO������� 3UHYDOHQFH�RI�RFXODU�GLVHDVH�DQG�DFFHVV�WR�FDUH�LQ�QXUVLQJ�KRPH�UHVLGHQWV�
3URVSHFWLYH�H[SHULPHQWDO�VWXG\�&RPPXQLW\��1XUVLQJ�KRPH��86��0LVVRXUL��16�

,��$OO�UHVLGHQWV�RI�VWXG\�QXUVLQJ�KRPH�(��1RQH� 16� 1$� ���ZKLWH��IHPDOH�SDWLHQWV� $PHWRSLD�2FXODU�GLVHDVH�7UHDWPHQW�UHFHLYHG�9LVXDO�DFXLW\�7RQRPHWU\�:LQNOHU�DQG�0HDGV������� *3�UHIHUUDO�RI�DQWHULRU�VHJPHQW�H\H�FRQGLWLRQV�WR�RSWRPHWULVWV�
3URVSHFWLYH�H[SHULPHQWDO�VWXG\�3ULPDU\�FDUH��RSWRPHWULVW��*3��8.��/RQGRQ��16�

,��8QFOHDU�(��8QFOHDU� ������ 1$� ��RSWRPHWULVWV���*3V� 1RW�UHSRUWHG�
:RRGUXII�DQG�3DFN������� 3UHYDOHQFH�RI�RFXODU�GLVHDVH�DQG�UROH�RI�VFUHHQLQJ�LQ�QXUVLQJ�KRPH�UHVLGHQWV��

3URVSHFWLYH�H[SHULPHQWDO�VWXG\�&RPPXQLW\��5HVLGHQWLDO�DQG�QXUVLQJ�KRPHV��&DQDGD��2QWDULR��16�
,��5HVLGHQWV�RI�VWXG\�KRPHV�FRQVHQWLQJ�WR�VFUHHQLQJ�(��16�

����V� 1$� ����������SDWLHQWV�VFUHHQHG� 'HPRJUDSKLF�VWDWLVWLFV�3DWLHQWV�UHIHUUHG�DQG�FDXVH�RI�UHIHUUDO�7LPH�VLQFH�ODVW�YLVLRQ�H[DP�9LVXDO�DFXLW\�,QWUDRFXODU�SUHVVXUH�� � � � � � � � � �
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57 $SSHQGL[����2SWRPHWULVW�PDQDJHPHQW�RI�H\H�GLVHDVH�
 6WXG\� 6WXG\�TXHVWLRQ� 'HVLJQ�DQG�GXUDWLRQ� 1R�SUDFWLWLRQHUV� 3DWLHQW�FKDUDFWHULVWLFV� .H\�UHVXOWV�
%DFKPDQ�DQG�%DFKPDQ������� 5HVXOWV�IURP������VXUYH\�73$�UHJLVWHUHG�RSWRPHWULVWV�UHSRUWHG�DQG�FRPSDUHG�ZLWK�UHVXOWV�RI������VXUYH\�

6XUYH\��SRVWDO�3ULPDU\�FDUH��RSWRPHWULVW��86��0LVVRXUL��1$�
��������YDOLG�UHVSRQVHV� 1$� ��2SWRPHWULVWV�SUHVFULELQJ�PHGLFDWLRQ��1 ������7RSLFDO�DQWLPLFURELDO������� 2UDO�DQDOJHVLFV��QRW�FRQWUROOHG�������7RSLFDO�DQWLKLVWDPLQLF������� 2UDO�DQDOJHVLFV��FRQWUROOHG�������7RSLFDO�DQWL�LQIODPPDWRU\������� 2UDO�DQWLPLFURELDO������ �� 2UDO�DQWLKLVWDPLQLF�������1R�SUHVFULSWLRQV�ZULWWHQ�PRQWK��1 �������0HGLDQ������6,45������UDQJH�����������%DFKPDQ�DQG�0F$OLVWHU������� �����VXUYH\�RI�73$�UHJLVWHUHG�RSWRPHWULVWV� 6XUYH\��SRVWDO�3ULPDU\�FDUH��RSWRPHWULVW��86��0LVVRXUL��1$�
��������YDOLG�UHVSRQVHV� 1$� ��2SWRPHWULVWV�SUHVFULELQJ�PHGLFDWLRQ��1 ������7RSLFDO�DQWLPLFURELDO������� 2UDO�DQWLPLFURELDO������7RSLFDO�DQWLKLVWDPLQLF������ 2UDO�DQWLKLVWDPLQLF������7RSLFDO�DQWL�LQIODPPDWRU\������ 2UDO�DQDOJHVLFV��QRW�FRQWUROOHG�������� 2UDO�DQDOJHVLFV��FRQWUROOHG�������1R�SUHVFULSWLRQV�ZULWWHQ�PRQWK��1 ������0HGLDQ������6,45�����UDQJH�����������%DVV�HW�DO������� 2SKWKDOPRORJLVW�DQG�RSWRPHWULVW�SRVWRSHUDWLYH�PDQDJHPHQW�RI�FDWDUDFW�VXUJHU\�SDWLHQWV�DVVHVVHG�DJDLQVW�QDWLRQDO�JXLGHOLQHV��

6XUYH\��SRVWDO��UDQGRP�VDPSOH��UHPLQGHU��WHOHSKRQH�LQWHUYLHZ�3ULPDU\�FDUH��RSWRPHWULVW���6HFRQGDU\�FDUH��RSKWKDOPRORJLVW��86�1$�

��������2SKWKDOPRORJLVWV����������2SWRPHWULVWV�
1$� 1XPEHU�SDWLHQWV�UHIHUUHG�E\�RSWRPHWULVWV��1 �����)RU�FDWDUDFW�VXUJHU\��PHGLDQ�DQG�UDQJH�IRU�������������±������1R��RI��SDWLHQWV�UHIHUUHG�E\�RSWRPHWULVWV�� )RU�SRVWRSHUDWLYH�FRPSOLFDWLRQV��1 �����)RU�SRVWRSHUDWLYH�FRPSOLFDWLRQV��1 ����� 8QH[SODLQHG�GHFUHDVH�LQ�9$������������$FXWH�SDLQ�UDLVHG�,23����������� &\VWRLG�PDFXODU�RHGHPD�����������5HERXQG�LQIODPPDWLRQ����������� 3RVWHULRU�FDSVXOH�RSDFLILFDWLRQ������������'LVORFDWLRQ�LQWUDRFXODU�OHQV������������ 1HZ�LUUHJXODULW\�RI�SXSLO�����������

&KDPEHUV�DQG�)LVKHU������� ([SDQVLRQ�LQ�WKH�VFRSH�RI�RSWRPHWULVW�PDQDJHPHQW�RI�DFXWH�H\H�FRQGLWLRQV�LQ�WKH�FRPPXQLW\��
3URVSHFWLYH�H[SHULPHQWDO�VWXG\�3ULPDU\�FDUH��RSWRPHWULVW��8.��6WDIIRUGVKLUH����PRQWKV�

��RSWRPHWULVWV����SUDFWLFHV����SKDUPDFLVWV����*3V����SUDFWLFHV������SDWLHQWV�UHIHUUHG�

0DOH���������1 ���������0HDQ�DJH��������6'��1 �����
2SWRPHWULVWV¶�GLDJQRVHV��1 ������ *3�YLVLWV��1 ������FRQMXQFWLYLWLV������������� 1R�IXUWKHU�FRQVXOWDWLRQ�������������'U\�H\HV����������� $W�OHDVW�RQH�FRQVXOWDWLRQ�������������6XEFRQMXQFWLYDO�KDHPRUUKDJH����������� 8QNQRZQ�����������&RUQHDO�HURVLRQ����������� 3DWLHQWV�UHTXLULQJ�*3�SUHVFULSWLRQ��1 ���������������$OOHUJLF�FRQMXQFWLYLWLV�����������5HDVVXUDQFH�RQO\�����������/RFDO�KRVSLWDO�EDVHG�RSKWKDOPRORJ\�VHUYLFH�EHJDQ�D�IHZ�PRQWKV�EHIRUH�WKH�VWDUW�RI�WKLV�VWXG\��RIIHULQJ�DOPRVW�LPPHGLDWH�DSSRLQWPHQWV�ZLWK�D�WULDJH�QXUVH�DQG�6+2�&RKQ�DQG�.XUW]������ 3UHYDOHQFH�RI�RFXODU�FRQGLWLRQV�SUHVHQWLQJ�WR�HPHUJHQF\�URRP�DQG�FRVW�RI�WUHDWPHQW�

5HYLHZ�RI�FRPSXWHULVHG�PHGLFDO�UHFRUGV�6HFRQGDU\�FDUH��$	(��86��0DVVDFKXVHWWV����PRQWKV�
�������SDWLHQWV�����SDWLHQWV�ZLWK�H\H�UHODWHG�SUREOHPV�

16� )UHTXHQF\�RI�RFXODU�HPHUJHQFLHV��1 ��������������������6XSHUILFLDO�RFXODU�HPHUJHQFLHV��1 ������������������3HQHWUDWLQJ�WUDXPD��1 ����������������'LDJQRVLV��1 ������&RQMXQFWLYLWLV��������$EUDVLRQV��������6XSHUILFLDO�IRUHLJQ�ERGLHV��������
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6WXG\� 6WXG\�TXHVWLRQ� 'HVLJQ�DQG�GXUDWLRQ� 1R�SUDFWLWLRQHUV� 3DWLHQW�FKDUDFWHULVWLFV� .H\�UHVXOWV�
(OLH������� ,QWHUQDWLRQDO�FRPSDULVRQ�RI�VFRSH�RI�RSWRPHWULF�SUDFWLFH�LQ�(XURSH� 6XUYH\��SRVWDO�3ULPDU\�FDUH��RSWRPHWULVW��*3���6HFRQGDU\�FDUH��RSKWKDOPRORJLVW�����(XURSHDQ�FRXQWULHV�16�

3ULPDU\�FDUH��RSWRPHWULVW��*3���6HFRQGDU\�FDUH��RSKWKDOPRORJLVW���
������UHVSRQGHQWV� 3URILOH�RI�WKH�SURIHVVLRQV�,QWHU�SURIHVVLRQDO�UHODWLRQVKLSV�)HHV�6XSSO\�RI�RSKWKDOPRORJLVWV�+RSHV�DQG�IHDUV�

*UD\�HW�DO������� &RVW�HIIHFWLYHQHVV�RI�URXWLQH�+(6�PRQLWRULQJ�YV��FRPPXQLW\�EDVHG�RSWRPHWULF�PRQLWRULQJ�RI�SDWLHQWV�ZLWK�JODXFRPD�
3UDJPDWLF�5&7�3ULPDU\�FDUH��RSWRPHWULVW���6HFRQGDU\�FDUH��+(6��8.��%ULVWRO����\HDUV�

���RSWRPHWULVWV�����SDWLHQWV� +(6��PHDQ�DJH� �������6'�����0DOH���������1 ����������&RPPXQLW\��PHDQ�DJH� �������6'�����0DOH���������1 ����������

+(6��1 ������0HDQ�QXPEHU�RI�PLVVHG�SRLQWV�RQ�YLVXDO�ILHOG�WHVWLQJ��EHWWHU�H\H�������0HDQ�QXPEHU�RI�PLVVHG�SRLQWV�RQ�YLVXDO�ILHOG�WHVWLQJ��ZRUVH�H\H��������,23��EHWWHU�H\H��������PP�+J�,23��ZRUVH�H\H��������PP�+J�&RPPXQLW\��1 ������0HDQ�QXPEHU�RI�PLVVHG�SRLQWV�RQ�YLVXDO�ILHOG�WHVWLQJ��EHWWHU�H\H�������0HDQ�QXPEHU�RI�PLVVHG�SRLQWV�RQ�YLVXDO�ILHOG�WHVWLQJ��ZRUVH�H\H��������,23��EHWWHU�H\H��������PP�+J�,23��ZRUVH�H\H��������PP�+J�1R�VLJQLILFDQW�GLIIHUHQFHV�IRXQG�.LUNFRQQHOO�HW�DO������� 0LVGLDJQRVLV�DQG�PLVWUHDWPHQW�E\�RSWRPHWULVWV�DQG�VXEVHTXHQW�OLWLJDWLRQ�
5HYLHZ�RI�FDVH�UHSRUWV�3ULPDU\�FDUH��RSWRPHWULVW��86��)ORULGD����\HDUV�

����FDVH�UHSRUWV� 1$� ���PDOSUDFWLFH�FDVHV���VHWWOHG�LQ�IDYRXU�RI�SODLQWLII����SHQGLQJ�DW�WLPH�RI�SXEOLFDWLRQ�
0F$OLVWHU������D� 6XUYH\�RI�73$�UHJLVWHUHG�RSWRPHWULVWV� 6XUYH\��SRVWDO�3ULPDU\�FDUH��RSWRPHWULVW��86��0LVVRXUL��1$�

��������RSWRPHWULVWV�UHVSRQGHG� 1$� &RQILGHQFH�LQ�WUHDWLQJ� &RQILGHQFH�LQ�SUHVFULELQJ�����RSWRPHWULVWV��)URP�KLVWRJUDP��1 ������ �)URP�KLVWRJUDP��1 ������&RUQHDO�DEUDVLRQ�������� 7RSLFDO�DQWLPLFURELDO�������&RQMXQFWLYLWLV�������� 7RSLFDO�DQWLKLVWDPLQLF�������%OHSKDULWLV�������� 7RSLFDO�DQWL�LQIODPPDWRU\��������)RUHLJQ�ERG\�UHPRYDO�������� 2UDO�DQWLPLFURELDO��������,ULWLV�������� 2UDO�DQWLKLVWDPLQLF��������.HUDWLWLV�������� 2UDO�DQDOJHVLFV��������5HODWLRQV�ZLWK�RSKWKDOPRORJLVWV��1 ������,PSURYHG������1R�FKDQJH������:RUVHQHG�����0F$OLVWHU������E� 6XUYH\�RI�RSWRPHWULVWV��QRW�73$�UHJLVWHUHG� 6XUYH\��SRVWDO�3ULPDU\�FDUH��RSWRPHWULVW��86��0LVVRXUL��1$�
��������RSWRPHWULVWV�UHVSRQGHG� 1$� ��'3$�FHUWLILHG��1 �����������������,PSDFW�RQ�UHIHUUDOV�IURP�RSKWKDOPRORJLVWV��)URP�KLVWRJUDP��1 ������,QFUHDVH�������'HFUHDVH�������1R�FKDQJH��������,PSDFW�RQ�LQWHUSHUVRQDO�UHODWLRQV�ZLWK�RSKWKDOPRORJLVWV��)URP�KLVWRJUDP��1 ������%HWWHU�������:RUVH�������1R�FKDQJH��������
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6WXG\� 6WXG\�TXHVWLRQ� 'HVLJQ�DQG�GXUDWLRQ� 1R�SUDFWLWLRQHUV� 3DWLHQW�FKDUDFWHULVWLFV� .H\�UHVXOWV�
2VWHU�HW�DO������� 'LDJQRVLV�RI�RFXODU�GLVHDVH�E\�KRVSLWDO�EDVHG�RSWRPHWULVW�RI�RXWSDWLHQW�UHIHUUDOV�

3URVSHFWLYH�H[SHULPHQWDO�VWXG\�3ULPDU\�FDUH��KRVSLWDO�FOLQLF�8.��/RQGRQ���0(+����PRQWKV�

2QH�RSWRPHWULVW� 1HZ�RXWSDWLHQW�UHIHUUDOV��1 �����$JH�UHSRUWHG�LQ�KLVWRJUDP�
$FFXUDF\�RI�DSSUDLVDO�IRU�DOO�VWXG\�SDWLHQWV��1 ������&RUUHFW�DSSUDLVDO��������������3DUWLDOO\�FRUUHFW�DSSUDLVDO�������������,QFRUUHFW�DSSUDLVDO�����������$FFXUDF\�RI�DSSUDLVDO�IRU�FDWDUDFW�VXEJURXS��1 �����&RUUHFW�DSSUDLVDO�������������3DUWLDOO\�FRUUHFW�DSSUDLVDO�����������,QFRUUHFW�DSSUDLVDO�����������:DOOV�HW�DO������� 0DQDJHPHQW�RI�RFXODU�FRQGLWLRQV�E\�RSWRPHWULVWV��RSKWKDOPRORJLVWV�DQG�IDPLO\�SK\VLFLDQV�

6XUYH\��SRVWDO�3ULPDU\�FDUH��IDPLO\�SK\VLFLDQ��RSWRPHWULVW���6HFRQGDU\�FDUH��RSKWKDOPRORJLVW��86��2NODKRPD��16�

)DPLO\�SK\VLFLDQV������������2SWRPHWULVWV�����������2SKWKDOPRORJLVWV����������
1$� ��SDWLHQWV�WKDW�IDPLO\�SK\VLFLDQV��RSWRPHWULVWV��ZRXOG�WUHDW��E\�FRQGLWLRQ��&RQMXQFWLYLWLV������������ &RUQHDO�XOFHU������������&RUQHDO�DEUDVLRQ������������ *ODXFRPD�����������&RUQHDO�IRUHLJQ�ERG\������������ &DWDUDFW�����������'U\�H\H������������8QFOHDU�ZKDW�SURSRUWLRQ�RI�µWUHDW¶�PHDQV�UHILOO�RI�SUHVFULSWLRQV�

:LQNOHU�DQG�0HDGV������� *3�UHIHUUDO�RI�DQWHULRU�VHJPHQW�H\H�FRQGLWLRQV�WR�RSWRPHWULVWV� 3URVSHFWLYH�H[SHULPHQWDO�VWXG\�3ULPDU\�FDUH��RSWRPHWULVW��*3��8.��/RQGRQ��16�

��RSWRPHWULVWV���*3V� 3DWLHQWV�ZLWK�DQWHULRU�VHJPHQW�SUREOHPV� 1RW�UHSRUWHG�KHUH�)XOO�UHSRUW�RUGHUHG�DV�,//�

�
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$SSHQGL[�����*3�PDQDJHPHQW�RI�H\H�GLVHDVH�
 6WXG\� 6WXG\�TXHVWLRQ� 'HVLJQ�DQG�GXUDWLRQ� 1R��SDWLHQWV�RU�SUDFWLWLRQHUV� 3DWLHQW�FKDUDFWHULVWLFV� .H\�UHVXOWV�

'DUW������� 3UHYDOHQFH�RI�RFXODU�FRQGLWLRQV�LQ�RSKWKDOPRORJLVW�FRPPXQLW\�FOLQLF�DQG�GLDJQRVWLF�DFFXUDF\�LQ�JHQHUDO�SUDFWLFH��
3URVSHFWLYH�REVHUYDWLRQDO�VWXG\�3ULPDU\�FDUH��*3�RSKWKDOPRORJLVW��8.��/RQGRQ����PRQWKV�

����SDWLHQWV�SUHVHQWHG�ZLWK�RFXODU�FRQGLWLRQV�����FRQVXOWDWLRQV�
16� 3UHYDOHQFH�RI�H\H�GLVHDVH�VHHQ�E\�RSKWKDOPRORJLVW��1 ������6HDVRQDO�DOOHUJLF�FRQMXQFWLYLWLV������������� &DWDUDFW������������1R�DEQRUPDOLW\�GHWHFWHG����������� 0HLERPLDQ�F\VW�����������%OHSKDULWLV������������ 0LFURELDO�FRQMXQFWLYLWLV�����������&RPSDULVRQ�RI�GLDJQRVHV�E\�*3�ZLWK�RSKWKDOPRORJLVW��1 �����6DPH�DV�RSKWKDOPRORJLVW����������� 'LIIHUHQW�IURP�RSKWKDOPRORJLVW�����������3DWLHQWV�ZLWK�UHIHUUDO�DYRLGHG��1 �����������������3DWLHQWV�UHIHUUHG��1 ����������������&RVW�RI�FRPPXQLW\�RSKWKDOPLF�VSHFLDOLVW�VHUYLFH��&RVW�RI����RSKWKDOPLF�RXWSDWLHQW�YLVLWV�WR�0(+������� &RVW�RI�ZHHNO\�FRPPXQLW\�RSKWKDOPLF�VHUYLFH�������(WWLQJHU�HW�DO������� 0DQDJHPHQW�RI�RFXODU�FRQGLWLRQV�E\�KRVSLWDO�EDVHG�SULPDU\�FDUH�SK\VLFLDQV��

5HYLHZ�RI�PHGLFDO�UHFRUGV�3ULPDU\�FDUH��KRVSLWDO�FOLQLF��86��1HZ�<RUN����\HDU�

���SDWLHQWV� 16� 1XPEHU�VHHQ�ZLWKLQ�KRVSLWDO�RSKWKDOPRORJ\�FOLQLF��1 ����������������

)HDWKHUVWRQH�HW�DO������� 3UHYDOHQFH�DQG�PDQDJHPHQW�RI�RFXODU�GLVHDVH�LQ�JHQHUDO�SUDFWLFH�
6XUYH\��SRVWDO�3ULPDU\�FDUH��*3��8.��6��'HYRQ��1$�

��������*3V�XVHG�'*+��������FRPSOHWHG�TXHVWLRQQDLUH�
1$� (TXLSPHQW��1 ����� &RQILGHQFH�LQ�GLDJQRVWLF�VNLOOV�>FRQILGHQFH�LQ�PDQDJLQJ@��1 �����6QHOOHQ�FKDUW������ %DFWHULDO�FRQMXQFWLYLWLV������>���@�)OXRURVFHLQ�GURSV������ $OOHUJLF�FRQMXQFWLYLWLV������>���@�6OLW�ODPS������ 0HLERPLDQ�F\VW������>���@�7RQRPHWHU������ %OHSKDULWLV������>���@�� &RUQHDO�DEUDVLRQ������>���@�&RQWLQXLQJ�PHGLFDO�HGXFDWLRQ������ZLVKHG�WR�DWWHQG�H\H�FOLQLFV�DV�REVHUYHUV�+DUULVRQ�HW�DO������� 5DWHV�DQG�DFFXUDF\�RI�UHIHUUDOV�E\�*3V�YV�RSWRPHWULVWV��

5HYLHZ�RI�FDVH�QRWHV�6HFRQGDU\�FDUH��23��8.��6WDIIRUGVKLUH�����PRQWKV�
���������SDWLHQWV� 16� 3ULPDU\�UHDVRQ�IRU�*3�UHIHUUDO��1� ������� $FFXUDF\�RI�UHIHUUDOV��SULPDU\�DQG�VHFRQGDU\�GLDJQRVLV���9LVXDO�GLVWXUEDQFH�ORVV������������ 6XVSHFWHG�JODXFRPD��������������6XVSHFWHG�JODXFRPD���������� $EQRUPDOLW\�RI�ELQRFXODU�YLVLRQ��������������$EQRUPDOLW\�RI�ELQRFXODU�YLVLRQ����������� 5HG�H\H�������������'LVRUGHUV�RI�H\HOLG�DGQH[D������������ &DWDUDFW��������������5HG�H\H�����������6FUHHQLQJ�IRU�RFXODU�GLVHDVH��1� �������$V\PSWRPDWLF�SDWLHQWV������������+LOOPDQ������� 1RQ�DWWHQGDQFH�RI�HOGHUO\�SDWLHQWV�UHIHUUHG�E\�*3�WR�+(6� 5HYLHZ�RI�FDVH�QRWHV��DXGLW��3ULPDU\�FDUH��*3��8.��+XPEHUVLGH�����PRQWKV�
����SDWLHQWV� $JHG����DQG�RYHU� 3DWLHQWV�DWWHQGLQJ�+(6��1 ����������������'LDJQRVLV��1 ������ *ODXFRPD�����������&DWDUDFWV����������� 0DFXODU�GHJHQHUDWLRQ�����������
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6WXG\� 6WXG\�TXHVWLRQ� 'HVLJQ�DQG�GXUDWLRQ� 1R��SDWLHQWV�RU�SUDFWLWLRQHUV� 3DWLHQW�FKDUDFWHULVWLFV� .H\�UHVXOWV�
0F'RQQHOO������� 3UHYDOHQFH�DQG�PDQDJHPHQW�RI�RFXODU�FRQGLWLRQV�LQ�JHQHUDO�SUDFWLFH�

3URVSHFWLYH�REVHUYDWLRQDO�VWXG\�3ULPDU\�FDUH��*3��8.��/RQGRQ����PRQWKV�
����FRQVXOWDWLRQV������SDWLHQWV��IRU�RFXODU�FRQGLWLRQV�

0DOH�������1 �������������SDWLHQWV�DJHG�����������SDWLHQWV�DJHG�����
3URSRUWLRQ�RI�FRQVXOWDWLRQV�IRU�RFXODU�V\PSWRPV�������2FXODU�GLDJQRVHV�E\�*3V��1 ������ 7UHDWPHQWV�E\�*3V��Q ������%DFWHULDO�FRQMXQFWLYLWLV����������� 7RSLFDO�FKORUDPSKHQLFRO�����������$OOHUJLF�FRQMXQFWLYLWLV���������� 7RSLFDO�VRGLXP�FURPRJO\FDWH���������0HLERPLDQ�F\VW����������� 2UDO�DQWLKLVWDPLQHV�����������%OHSKDULWLV����������� 2UDO�DQWLELRWLFV�����������3UREOHPV�ZLWK�FRQWDFW�OHQVHV����������� 1RQ�GUXJ�WUHDWPHQW���������� $GYLFH�RQO\������������*3�GLDJQRVHV�RI�SDWLHQWV�UHIHUUHG�WR�+(6��1 �����&RUQHDO�DEUDVLRQ�DQG�IRUHLJQ�ERG\�����������)ORDWHUV�����������0HLERPLDQ�F\VW�����������6TXLQW����������3HUNLQV������� *3�PDQDJHPHQW�RI�SDWLHQWV�ZLWK�VXVSHFWHG�RFXODU�GLVHDVH�UHIHUUHG�E\�RSWRPHWULVWV�

5HYLHZ�RI�*26����IRUPV�3ULPDU\�FDUH��*3��8.��%RXUQHPRXWK�����PRQWKV�
���IRUPV� 1$� *3�UHIHUUDOV�WR�RSKWKDOPRORJLVW��1 �������������������WR�$	(��'LDJQRVLV�E\�RSKWKDOPRORJLVW��1 �����2SWRPHWULVWV�SURYLVLRQDO�GLDJQRVLV�FRQILUPHG��&DWDUDFWV���������*ODXFRPD�������0DFXODU�GHJHQHUDWLRQ�������$PEO\RSLD���������IRXQG�WR�EH�QRUPDO�*3�GLG�QRW�UHIHUUHG��1 �������UHIXVHG����XQWUHDWDEOH����XQGHU�UHYLHZ�E\�KRVSLWDO�����UHIHUUDO�WR�RSKWKDOPRORJLVW�QRW�QHHGHG����FDUFLQRPD�RI�VWRPDFK����KHDGDFKHV����WR�RSKWKDOPLF�SUDFWLWLRQHU����,23�QRUPDO��1R�LQIRUPDWLRQ�RQ�*3�GLDJQRVHV�RI�UHIHUUHG�JURXS��3KLOLSV�HW�DO������� 3UHYDOHQFH�DQG�PDQDJHPHQW�RI�RFXODU�GLVHDVH�LQ�JHQHUDO�SUDFWLFH��LQFOXGLQJ�XVH�RI�VWHURLGV��

3URVSHFWLYH�REVHUYDWLRQDO�VWXG\�3ULPDU\�FDUH��*3��8.��6FRWODQG����ZHHNV�
���*3V�����RSKWKDOPLF�SDWLHQW�FRQWDFWV������GLDJQRVHV�IRU�����SDWLHQWV�(VWLPDWHG�����FRQVXOWDWLRQV�PLVVHG�E\�WKH�VWXG\��

16� 2SKWKDOPLF�SUHSDUDWLRQV�SUHVFULEHG��1 ������ 'LDJQRVHV�RI�SDWLHQWV�SUHVFULEHG�VWHURLGV��1 �����&KORUDPSKHQLFRO������������ $OOHUJLF�FRQMXQFWLYLWLV�����������7LPRSWRO����������� 3RVWRSHUDWLYH����������+\SURPHOORVH����������� ,ULWLV����������%HWDPHWKDVRQH���������� &RQMXQFWLYLWLV����������*HQWDP\FLQ���������� )ROOLFXODU�FRQMXQFWLYLWLV���������3LORFDUSLQH���������� (SLVFOHULWLV�WUDXPD�EOHSKDULWLV�PHLERPLDQ�F\VW�RWKHU����HDFK�������� &KORUDPSKHQLFRO���K\GURFRUWLVRQH��������� �� +\GURFRUWLVRQH����������� �(\H�FRQGLWLRQV�GLDJQRVHG��1 ������,QIHFWLRXV�FRQMXQFWLYLWLV�����������*ODXFRPD�����������$OOHUJLF�FRQMXQFWLYLWLV�����������&RQMXQFWLYLWLV�VLFFD����������%OHSKDULWLV����������+RUGROHXP���PHLERPLDQ�F\VWV����������&DWDUDFW���������
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6WXG\� 6WXG\�TXHVWLRQ� 'HVLJQ�DQG�GXUDWLRQ� 1R��SDWLHQWV�RU�SUDFWLWLRQHUV� 3DWLHQW�FKDUDFWHULVWLFV� .H\�UHVXOWV�
6KHOGULFN�HW�DO������� 'LDJQRVWLF�DFFRUG�RI�*3�GLDJQRVLV�ZLWK�GLDJQRVLV�E\�RSKWKDOPRORJLVW�

3URVSHFWLYH�H[SHULPHQWDO�VWXG\�3ULPDU\�FDUH��*3��8.��1RWWLQJKDP�����PRQWKV�
�����SDWLHQWV�LQYLWHG�������VDZ�RSKWKDOPRORJLVW�

0DOH���������1 �����������$JH��16�
'LDJQRVLV�RI�FRPPRQHU�H\H�FRQGLWLRQV��*3�2���1 �����,QIHFWLYH�FRQMXQFWLYLWLV������������*3������������RSKWK�� &DWDUDFW����������*3����������RSKWK��$OOHUJLF�FRQMXQFWLYLWLV������������*3������������RSKWK�� %OHSKDULWLV����������*3�����������RSKWK��'U\�H\HV����������*3�����������RSKWK�� &KDOD]LRQ����������*3�����������RSKWK��'LDJQRVHV�ZLWK�LPSRUWDQW�GLVDJUHHPHQW��*3�2���1 �����6HQVLWLYLWLHV��VSHFLILFLWLHV�DQG�339V�IRU�*3�GLDJQRVHV���&KDOD]LRQ������������������� $OOHUJLF�FRQMXQFWLYLWLV������������������'HQGULWLF�XOFHU������������������� 6W\H������������������,QIHFWLYH�FRQMXQFWLYLWLV������������������ %OHSKDULWLV������������������'U\�H\HV�����������������6KHOGULFN�HW�DO������� 3UHYDOHQFH�DQG�PDQDJHPHQW�RI�RFXODU�GLVHDVH�LQ�JHQHUDO�SUDFWLFH�

3URVSHFWLYH�REVHUYDWLRQDO�VWXG\��3ULPDU\�FDUH��*3��8.��1RWWLQJKDP�����PRQWKV�
���GRFWRUV�LQ���SUDFWLFHV������SDWLHQWV������FRQVXOWDWLRQV�

0DOH���������1 ���������������$JH��16�
&RQVXOWDWLRQV�IRU�H\H�SUREOHPV��1 ��������������SDWLHQWV��������PDGH������FRQVXOWDWLRQV�������QHZ��,QYHVWLJDWLRQV�LQ�FRQVXOWDWLRQV��1 ������� 'LDJQRVHV��1 ������9$��YLVXDO�DFXLW\�������������� ,QIHFWLYH�FRQMXQFWLYLWLV��������)OXRUHVFHLQ�VWDLQ������������ $OOHUJLF�FRQMXQFWLYLWLV��������%3��EORRG�SUHVVXUH������������� &DWDUDFW�������8ULQH�WHVWHG����������� %OHSKDULWLV�������(\H�VZDEV������������ � &KDOD]LRQ�������%ORRG�VDPSOHV������������ 7UDXPD������������7UHDWPHQWV��1 ������$OO�RSKWKDOPLF�PHGLFDWLRQV���������������7RSLFDO�DQWLELRWLFV���������������FKORUDPSKHQLFRO��������������$OOHUJ\�GUXJV���������������VRGLXP�FURPRJO\FDWH�������������&RUWLFRVWHURLGV�������������RI�ZKLFK����������FRQVLGHUHG�LQDSSURSULDWH�E\�VWXG\�RSKWKDOPRORJLVW��0DQDJHPHQW��1 �������6LQJOH�YLVLW���������������2QH�IROORZ�XS�YLVLW������������7ZR�IROORZ�XS�YLVLWV������������6HH�DOVR��$SSHQGL[���:DOOV�HW�DO������� 0DQDJHPHQW�RI�RFXODU�FRQGLWLRQV�E\�RSWRPHWULVWV��RSKWKDOPRORJLVWV�DQG�IDPLO\�SK\VLFLDQV�

6XUYH\��SRVWDO�3ULPDU\�FDUH��IDPLO\�SK\VLFLDQ��RSWRPHWULVW���6HFRQGDU\�FDUH��RSKWKDOPRORJLVW��86��2NODKRPD��16�

)DPLO\�SK\VLFLDQV������������2SWRPHWULVWV�����������2SKWKDOPRORJLVWV����������
3URILOH�RI�UHVSRQGHQWV�UHSRUWHG� 7UHDWPHQW�SDWWHUQV��IDPLO\�DQG�JHQHUDO�SUDFWLWLRQHUV���2YHU�����WUHDW�FRUQHDO�DEUDVLRQV��FRUQHDO�IRUHLJQ�ERGLHV�DQG�FRQMXQFWLYLWLV�2YHU�����WUHDW�GU\�H\H�SDWLHQWV�DQG�µOXPSV�DQG�EXPSV¶�RQ�H\HOLGV�8QFOHDU�ZKDW�SURSRUWLRQ�RI�WKHVH�FRQGLWLRQV�DUH�WUHDWHG�8QFOHDU�ZKDW�SURSRUWLRQ�RI�µWUHDW¶�PHDQV�UHILOO�RI�SUHVFULSWLRQV��

:LQNOHU�DQG�0HDGV������� *3�UHIHUUDO�RI�DQWHULRU�VHJPHQW�H\H�FRQGLWLRQV�WR�RSWRPHWULVWV� 3URVSHFWLYH�H[SHULPHQWDO�VWXG\�3ULPDU\�FDUH��RSWRPHWULVW��*3��8.��/RQGRQ��16�

��RSWRPHWULVWV���*3V� 16� 1R�VXPPDU\�VWDWLVWLFV�UHSRUWHG�

�
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$SSHQGL[�����5HIHUUDOV�IRU�H\H�GLVHDVH�
 6WXG\� 6WXG\�TXHVWLRQ� 'HVLJQ�DQG�GXUDWLRQ� 'LVHDVH�DUHD�� 1R��SDWLHQWV�RU�SUDFWLWLRQHUV� 3DWLHQW�FKDUDFWHULVWLFV� 5HIHUUDO�LQLWLDWRU�V�� .H\�UHVXOWV�

%DVV�HW�DO������� 2SKWKDOPRORJLVW�DQG�RSWRPHWULVW�SRVWRSHUDWLYH�PDQDJHPHQW�RI�FDWDUDFW�VXUJHU\�SDWLHQWV�DVVHVVHG�DJDLQVW�QDWLRQDO�JXLGHOLQHV��

6XUYH\��SRVWDO��UDQGRP�VDPSOH��5HPLQGHU��WHOHSKRQH�LQWHUYLHZ�3ULPDU\�FDUH��RSWRPHWULVW���6HFRQGDU\�FDUH��RSKWKDOPRORJLVW��86�1$�

&DWDUDFW�VXUJHU\�� ��������2SKWKDOPRORJLVWV����������2SWRPHWULVWV�
16� 2SWRPHWULVW� 1XPEHU�SDWLHQWV�UHIHUUHG�E\�RSWRPHWULVWV��1 �����)RU�FDWDUDFW�VXUJHU\��PHGLDQ�DQG�UDQJH�IRU�������������±������1XPEHU�SDWLHQWV�UHIHUUHG�E\�RSWRPHWULVWV�IRU�SRVWRSHUDWLYH�FRPSOLFDWLRQV��1 �����$FXWH�SDLQ�UDLVHG�,23�����������5HERXQG�LQIODPPDWLRQ�����������'LVORFDWLRQ�LQWUDRFXODU�OHQV������������1XPEHU�SDWLHQWV�UHIHUUHG�E\�RSWRPHWULVWV�IRU�SRVWRSHUDWLYH�FRPSOLFDWLRQV��1 �����8QH[SODLQHG�GHFUHDVH�LQ�9$������������&\VWRLG�PDFXODU�RHGHPD�����������3RVWHULRU�FDSVXOH�RSDFLILFDWLRQ������������1HZ�LUUHJXODULW\�RI�SXSLO�����������%ULQ�DQG�*ULIILQ������ 2SWRPHWULVW�UHIHUUDO�UDWHV�IRU�RFXODU�FRQGLWLRQV� /LWHUDWXUH�UHYLHZ�DQG�PHWD�DQDO\VLV�3ULPDU\�FDUH��RSWRPHWULVW��86��8.��$XVWUDOLD�������������

2SKWKDOPLF� ���VWXGLHV�LQFOXGHG� 16� 2SWRPHWULVW� 5HIHUUDO�UDWH��WR�RSKWKDOPRORJLVWV��������5HIHUUDO�UDWH��WR�DOO�SURYLGHUV����������SDWLHQWV�UHIHUUHG�E\�FRQGLWLRQ��PHGLDQV���������UHIHUUDOV�IRU�FDWDUDFW�RU�OHQV�RSDFLW\�������UHIHUUDOV�IRU�JODXFRPD������UHIHUUDOV�IRU�FRQMXQFWLYLWLV�DQG�UHODWHG�FRQGLWLRQV����VWXGLHV����SDWLHQWV�UHIHUUHG�E\�DQDWRPLF�VLWH��PHGLDQV���������UHIHUUDOV�IRU�DQWHULRU�H\H������UHIHUUDOV�IRU�UHWLQD������UHIHUUDOV�IRU�FRUQHD�&KDPEHUV�DQG�)LVKHU������� ([SDQVLRQ�LQ�WKH�VFRSH�RI�RSWRPHWULVW�PDQDJHPHQW�RI�DFXWH�H\H�FRQGLWLRQV�LQ�WKH�FRPPXQLW\��
3URVSHFWLYH�H[SHULPHQWDO�VWXG\�3ULPDU\�FDUH��RSWRPHWULVW��8.��6WDIIRUGVKLUH����PRQWKV�

$FXWH�H\H�FRQGLWLRQV� ��RSWRPHWULVWV����SUDFWLFHV����SKDUPDFLVWV����*3V����SUDFWLFHV������SDWLHQWV�UHIHUUHG������DWWHQGHG�

0DOH���������1 ���������0HDQ�DJH������6'����1 �����
2SWRPHWULVW� 'LUHFWLRQ�RI�UHIHUUDOV�E\�VWXG\�RSWRPHWULVWV��1 ������*3�IRU�SUHVFULSWLRQ������3KDUPDFLVW�IRU�27&�PHGLFDWLRQ������*3������+RVSLWDO�YLD�*3�����+RVSLWDO�GLUHFWO\������

&ODRXp������� 3UHYDOHQFH�RI�GLVHDVH�LQ�SDWLHQWV�DWWHQGLQJ�RSKWKDOPLF�PHGLFDO�SUDFWLWLRQHU��203��FOLQLF�
3URVSHFWLYH�FDVH�VHULHV�3ULPDU\�FDUH��203��8.��/RQGRQ��16�

2SKWKDOPLF� ����FRQVHFXWLYH�SDWLHQWV����QRW�DWWHQGLQJ�IRU�URXWLQH�VLJKW�WHVW�
0DOH���������1 �����������0HDQ�DJH��PDOH�������������6'��1 �����0HDQ�DJH��IHPDOH�������������6'��1 �����

*3�3&3�203� 5HIHUUDOV�E\�*3�WR�203��1 ���������������203�UHIHUUDOV�WR�*3��1 ����������������
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6WXG\� 6WXG\�TXHVWLRQ� 'HVLJQ�DQG�GXUDWLRQ� 'LVHDVH�DUHD�� 1R��SDWLHQWV�RU�SUDFWLWLRQHUV� 3DWLHQW�FKDUDFWHULVWLFV� 5HIHUUDO�LQLWLDWRU�V�� .H\�UHVXOWV�
&R[�DQG�3DWHUVRQ������� 'HUPDWRORJLVW�PDQDJHPHQW�RI�SDWLHQWV�UHFHLYLQJ�DQWLPDODULDOV���

6XUYH\��SRVWDO�6HFRQGDU\�FDUH��GHUPDWRORJLVW��8.�1$�
'HUPDWRORJLFDO� ��������GHUPDWRORJLVWV� 16� 'HUPDWRORJLVW�� 'HUPDWRORJLVWV�UHIHUULQJ�DOO�SDWLHQWV�IRU�EDVHOLQH�RSKWKDOPRORJ\�VFUHHQLQJ��1 ������$OO�SDWLHQWV������$IWHU�LQLWLDO�WULDO�RI�WKHUDS\������1HYHU������

'DUW������� 3UHYDOHQFH�RI�RFXODU�FRQGLWLRQV�LQ�RSKWKDOPRORJLVW�FRPPXQLW\�FOLQLF�DQG�GLDJQRVWLF�DFFXUDF\�LQ�JHQHUDO�SUDFWLFH��

3URVSHFWLYH�REVHUYDWLRQDO�VWXG\�3ULPDU\�FDUH��*3�RSKWKDOPRORJLVW��8.��/RQGRQ����PRQWKV�

2SKWKDOPLF� ����SDWLHQWV�SUHVHQWHG�ZLWK�RFXODU�FRQGLWLRQV�����FRQVXOWDWLRQV�����VHHQ�E\�RSKWKDOPRORJLVW�

16� *3��RSKWKDOPRORJLVW� 3DWLHQWV�ZLWK�UHIHUUDO�DYRLGHG��1 �����������������3DWLHQWV�UHIHUUHG��1 �����������������5HIHUUDO�UDWH�LI�QR�RSKWKDOPLF�VHUYLFH��1 ������������������
(GZDUGV������� 3UHYDOHQFH�DQG�PDQDJHPHQW��RI�RSKWKDOPLF�HPHUJHQFLHV�

3URVSHFWLYH�DQG�UHWURVSHFWLYH�REVHUYDWLRQDO�VWXG\�6HFRQGDU\�FDUH��$	(��ZLWK�VSHFLDOLVW�RSKWKDOPLF�VHUYLFH��8.��.HQW�����PRQWKV�

2SKWKDOPLF�HPHUJHQFLHV� �����QHZ�YLVLWV�IRU�H\H�FRPSODLQWV� 0DOH��QHZ�FDVHV��������1 ������������������DJHG�������
6HOI� 1XPEHU�RI�VHOI�UHIHUUDOV��1 �������������������>*3V�LQ�WKLV�DUHD�UHIHU�WR�JHQHUDO�H\H�FOLQLF��QRW�WR�$	(�@�'LDJQRVWLF�FDWHJRULHV��1 �������7UDXPD��DOO�����������������,QIODPPDWLRQ��DOO����������������&RUQHDO�IRUHLJQ�ERG\���������������&RUQHDO�DEUDVLRQ�QRQ�SHQHWUDWLQJ�ODFHUDWLRQ���������������&RQMXQFWLYLWLV��������������&RQMXQFWLYDO�RU�VXEWDUVDO�IRUHLJQ�ERG\��������������'HJHQHUDWLYH�������������$OOHUJ\�������������/LG�LQIODPPDWLRQ�������������,ULWLV�������������*ODXFRPD��DFXWH��������������(WWLQJHU�HW�DO������� 0DQDJHPHQW�RI�RFXODU�FRQGLWLRQV�E\�KRVSLWDO�EDVHG�SULPDU\�FDUH�SK\VLFLDQV��

5HYLHZ�RI�PHGLFDO�UHFRUGV�3ULPDU\�FDUH��KRVSLWDO�FOLQLF��86��1HZ�<RUN����\HDU�
GLDEHWLF�UHWLQRSDWK\��K\SHUWHQVLYH�UHWLQRSDWK\�

���SDWLHQWV���SDWLHQWV�UHIHUUHG�IRU�H\H�FDUH�
3DWLHQWV�DJHG����DQG�RYHU� *3�3&3� 1XPEHU�UHIHUUHG�IRU�H\H�FDUH��1 �����)RU�DOO�UHDVRQV������������)RU�DFXWH�FRQGLWLRQV������������)RU�JODXFRPD�PHGLFDWLRQ�UHYLHZ�����������1XPEHU�K\SHUWHQVLYH�SDWLHQWV�UHIHUUHG�IRU�H\H�FDUH��1 16��������1XPEHU�GLDEHWLF�SDWLHQWV�UHIHUUHG�IRU�H\H�FDUH��1 16��������)HDWKHUVWRQH�HW�DO������� 3UHYDOHQFH�DQG�PDQDJHPHQW�RI�RFXODU�GLVHDVH�LQ�JHQHUDO�SUDFWLFH�

6XUYH\��SRVWDO�3ULPDU\�FDUH��*3��8.��6��'HYRQ��1$�
2SKWKDOPLF� ��������XVHG�'*+��������FRPSOHWHG�TXHVWLRQQDLUH�

1$� *3�3&3� ��*3�WKDW�ZRXOG�UHIHU�LPPHGLDWHO\�>ODWHU�LI�QHFHVVDU\@��1 �����%DFWHULDO�FRQMXQFWLYLWLV�����>��@�$OOHUJLF�FRQMXQFWLYLWLV�����>���@�0HLERPLDQ�F\VW������>���@�%OHSKDULWLV�����>���@�&RUQHDO�DEUDVLRQ�����>���@�
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6WXG\� 6WXG\�TXHVWLRQ� 'HVLJQ�DQG�GXUDWLRQ� 'LVHDVH�DUHD�� 1R��SDWLHQWV�RU�SUDFWLWLRQHUV� 3DWLHQW�FKDUDFWHULVWLFV� 5HIHUUDO�LQLWLDWRU�V�� .H\�UHVXOWV�
*UD\�HW�DO������� &RVW�HIIHFWLYHQHVV�RI�URXWLQH�+(6�PRQLWRULQJ�YV��FRPPXQLW\�EDVHG�RSWRPHWULF�PRQLWRULQJ�RI�SDWLHQWV�ZLWK�JODXFRPD�

3UDJPDWLF�5&7�3ULPDU\�FDUH��RSWRPHWULVW���6HFRQGDU\�FDUH��+(6��8.��%ULVWRO����\HDUV�
*ODXFRPD� ����SDWLHQWV�DQDO\VHG������+(6�������FRPPXQLW\���

+(6��PHDQ�DJH� �������6'�����0DOH���������1 ����������&RPPXQLW\��PHDQ�DJH� �������6'�����0DOH���������1 ����������

2SWRPHWULVW� 1XPEHU�SDWLHQWV�UHIHUUHG�DW�OHDVW�RQFH�RYHU���\HDU�SHULRG�E\�RSWRPHWULVW��1 ����������������1XPEHU�UHIHUUDOV�RYHU���\HDU�SHULRG�E\�RSWRPHWULVW��1 ����������1XPEHU�UHIHUUDOV�IRU�ZKLFK�FKDQJHV�FRQILUPHG��1 ������������������1XPEHU�UHIHUUDOV�IRU�ZKLFK�WUHDWPHQW�FKDQJHG��1 ������������������
+DUULVRQ�HW�DO������� 5DWHV�DQG�DFFXUDF\�RI�UHIHUUDOV�E\�*3V�YV�RSWRPHWULVWV��

5HYLHZ�RI�FDVH�QRWHV�6HFRQGDU\�FDUH��23��8.��6WDIIRUGVKLUH�����PRQWKV�
2SKWKDOPLF� �����SDWLHQWV� 0DOH���������1 �����������$JH�GLVWULEXWLRQ�UHSRUWHG��ELPRGDO���

*3�3&3�2SWRPHWULVW��KRVSLWDO��&02�203�

,QLWLDWRU�RI�UHIHUUDOV��1 �������*3�������������RSWRPHWULVW�������������RWKHU�KRVSLWDO�GRFWRU�����������FRPPXQLW\�PHGLFDO�RIILFHUV�����������203������������3ULPDU\�UHDVRQ�IRU�UHIHUUDO��1�>RSWRP@� ������1�>*3@� ������1�>DOO@� ��������9LVXDO�GLVWXUEDQFH�ORVV������������1��������������1����������������1���6XVSHFWHG�JODXFRPD������������1������������1�������������1�����$EQRUPDOLW\�RI�ELQRFXODU�YLVLRQ�����������1������������1��������������1�����'LVRUGHUV�RI�H\HOLG�DGQH[D���������1�������������1��������������1�����5HG�H\H����������1�������������1������������1���$FFXUDF\�RI�UHIHUUDOV��SULPDU\�DQG�VHFRQGDU\�GLDJQRVLV���6XVSHFWHG�JODXFRPD���������������RSWRP���������������*3��$EQRUPDOLW\�RI�ELQRFXODU�YLVLRQ��������������RSWRP���������������*3��5HG�H\H�������������RSWRP��������������*3��&DWDUDFW��������������RSWRP���������������*3��6FUHHQLQJ�IRU�RFXODU�GLVHDVH��1�>RSWRP@� ������1�>*3@� ������1�>DOO@� ��������$V\PSWRPDWLF�SDWLHQWV������������1�������������������������1���+LOOPDQ������� 1RQ�DWWHQGDQFH�RI�HOGHUO\�SDWLHQWV�UHIHUUHG�E\�*3�WR�+(6�
5HYLHZ�RI�FDVH�QRWHV��DXGLW��3ULPDU\�FDUH��*3��8.��+XPEHUVLGH�����PRQWKV�

� ����SDWLHQWV� 3DWLHQWV�DJHG����DQG�RYHU� *3�3&3� 3DWLHQWV�DWWHQGLQJ�+(6��1 ����������������3DWLHQWV�ORVW�WR�IROORZ�XS�ZLWK�+(6��1 ���������������



2SWRPHWULVW�3UHVFULELQJ�RI�7KHUDSHXWLF�$JHQWV��(FRQRPLF�,PSOLFDWLRQV�IRU�WKH�8.�

 

66 

 
 

6WXG\� 6WXG\�TXHVWLRQ� 'HVLJQ�DQG�GXUDWLRQ� 'LVHDVH�DUHD�� 1R��SDWLHQWV�RU�SUDFWLWLRQHUV� 3DWLHQW�FKDUDFWHULVWLFV� 5HIHUUDO�LQLWLDWRU�V�� .H\�UHVXOWV�
+REOH\�HW�DO������� 5HIHUUDOV�DQG�QRWLILFDWLRQV�E\�RSWRPHWULVWV� 5DQGRP��UHWURVSHFWLYH�UHYLHZ�3ULPDU\�FDUH��RSWRPHWULVW��8.���ZHHNV�

2SKWKDOPLF�� ��������RSWRPHWULVWV�FRQVHQWHG��������FRPSOLHG��������SDWLHQWV�
0DOH��UHIHUUDOV�DQG�QRWLILFDWLRQV�������1 ������������������������DJHG����DQG�RYHU�

2SWRPHWULVW� )RU�D���ZHHN�SHULRG��1XPEHU�SDWLHQWV��1 ���������5HIHUUHG��������������1RWLILFDWLRQ�PDGH��������������'LUHFWLRQ�RI�UHIHUUDO��1 ����������������RSKWKDOPRORJLVW�YLD�*3����������*3���������RSKWKDOPRORJLVW�GLUHFWO\�5HDVRQV�IRU�UHIHUUDO��1 ���������������IRU�OHQV�FRQGLWLRQ����������IRU�UHWLQD��QRW�PDFXODU�����������IRU�VXVSHFWHG�32$*���������IRU�UHG�H\H�1XPEHU�DV\PSWRPDWLF�SDWLHQWV�UHIHUUHG������������,OODQJR�HW�DO������� 3UHYDOHQFH�RI�RFXODU�FRQGLWLRQV�PDQDJHG�E\�QXUVH�SUDFWLWLRQHU�DW�KRVSLWDO�H\H�FOLQLF��
3URVSHFWLYH�FDVH�VHULHV�3ULPDU\�FDUH��KRVSLWDO�FOLQLF��8.��/LYHUSRRO����ZHHN�

2SKWKDOPLF��DFXWH� ����FRQVHFXWLYH�SDWLHQWV�����SDWLHQWV�VHHQ�E\�13�RQO\�
16� *3�3&3�2SWRPHWULVW�6HOI�+RVSLWDO�

6RXUFH�RI�UHIHUUDO��1 ������6HOI��������������*3�RSWRPHWULVW�������������+RVSLWDO�LQWHUQDO�����������
-RQHV�HW�DO������� 3UHYDOHQFH�RI�RFXODU�FRQGLWLRQV�LQ�$	(� 5HWURVSHFWLYH�UHYLHZ�6HFRQGDU\�FDUH��$	(��+(6���8.��6RXWKDPSWRQ����PRQWKV�

2SKWKDOPLF�HPHUJHQFLHV� �����SDWLHQWV��������YLVLWV� $JH�JHQGHU�VKRZQ�JUDSKLFDOO\��QHZ�SDWLHQWV��XQLPRGDO��VNHZHG�ULJKW�ROG�SDWLHQWV��XQLPRGDO��VNHZHG�OHIW�

*3�3&3�2SWRPHWULVW�6HOI�
6RXUFH�RI�UHIHUUDO��1 �������6HOI����������������*3V�����������2SWRPHWULVW������������

.DSODQ������� 3UHYDOHQFH�DQG�PDQDJHPHQW�RI�RFXODU�GLVHDVH�LQ�SULPDU\�YV��VHFRQGDU\�VHWWLQJV�
3URVSHFWLYH�REVHUYDWLRQDO�VWXG\�3ULPDU\�FDUH��RSWRPHWULVW���6HFRQGDU\�FDUH��UHVLGHQF\�FOLQLF��86��2KLR����\HDUV�

2SKWKDOPLF�� ����SDWLHQWV��SUDFWLFH�������SDWLHQWV��FOLQLF��
16�IRU�ZKROH�VDPSOH� 2SWRPHWULVW� 1XPEHU�RI�UHIHUUDOV��1 ����������������5HDVRQV�IRU�UHIHUUDOV��1 ���������������KLJK�P\RSLD����������VXVSHFWHG�JODXFRPD��������KHDGDFKH���������GLDEHWHV��������PDFXORSDWK\�.OMDNRYLF�HW�DO������� 'LUHFW�RSWRPHWULVW�UHIHUUDO�IRU�UDLVHG�,23�YV��UHIHUUDO�YLD�*3�

3URVSHFWLYH�5&7��&7$�XQFOHDU�3ULPDU\�FDUH��RSWRPHWULVW��*3��8.��(GLQEXUJK����PRQWKV�

*ODXFRPD� ���GLUHFW�UHIHUUDOV����YLD�*3� 16� *3�3&3�2SWRPHWULVW� *3�UHIHUUDOV�LQYROYLQJ�GHOD\��1 �������������*3�UHIHUUDOV�PDUNHG�XUJHQW��1 ���������5HIHUUDOV�ZLWK�GLDJQRVLV�FRQILUPHG��1 ���������8UJHQW�UHIHUUDOV�ZLWK�GLDJQRVLV�FRQILUPHG��1 ���������
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6WXG\� 6WXG\�TXHVWLRQ� 'HVLJQ�DQG�GXUDWLRQ� 'LVHDVH�DUHD�� 1R��SDWLHQWV�RU�SUDFWLWLRQHUV� 3DWLHQW�FKDUDFWHULVWLFV� 5HIHUUDO�LQLWLDWRU�V�� .H\�UHVXOWV�
/DLGODZ�HW�DO������� $FWXDO�UHIHUUDOV�YV��SUHGLFWHG�UHIHUUDOV��H[WUDSRODWHG�IURP�HDUOLHU�\HDUV��RI�SDWLHQWV�ZLWK�JODXFRPD��

5HYLHZ�RI�UHIHUUDO�UHFRUGV�DQG�FOLQLFDO�QRWHV�6HFRQGDU\�FDUH��23��8.��%ULVWRO����\HDUV��VDPSOH����\HDUV��
*ODXFRPD�� �����SDWLHQWV¶�FDVH�QRWHV�LQFOXGHG�

DGXOWV� 16� 1XPEHUV�RI�QHZ�RSKWKDOPLF�UHIHUUDOV���$OO�UHIHUUDOV�EHWZHHQ������DQG���������������������������±�������������5DWH�RI�DGXOW�WUXH�SRVLWLYH�JODXFRPD�UHIHUUDOV��VDPSOHG�QRWHV�IURP���PRQWKV�RI�HDFK�\HDU�IURP���������������0HDQ�UDWH��������S�QRW�VLJQLILFDQW��0DUVGHQ������� (YDOXDWLRQ�RI�WHOHSKRQH�WULDJH�E\�QXUVH�SUDFWLWLRQHUV��DGYLVLQJ�*3�DQG�SDWLHQWV�RQ�UHIHUUDOV�WR�$	(�
5HYLHZ�RI�WHOHSKRQH�WULDJH�6HFRQGDU\�FDUH��$	(��+(6��8.��0DQFKHVWHU����PRQWK�

2SKWKDOPLF�� ����UHFRUGV������IURP�$5&������IURP�((&�
16� *3�3&3�2SWRPHWULVW�6HOI�+RVSLWDO�

(PHUJHQF\�(\H�&HQWUH��((&���1 ������*3�����������2SWRPHWULVW���������+RVSLWDO�����������6HOI�����������$FXWH�5HIHUUDO�&HQWUH��$5&���1 ������*3������������2SWRPHWULVW�����������+RVSLWDO����������6HOI����������$FFXUDF\�RI�SURYLVLRQDO�GLDJQRVLV��E\�13���((&��*3�������RSWRP�������KRVS�������VHOI�UHIHUUHG������$5&��*3�������RSWRP�������KRVS�������VHOI�UHIHUUHG������0F$OLVWHU������E� 6XUYH\�RI�RSWRPHWULVWV��QRW�73$�UHJLVWHUHG� 6XUYH\��SRVWDO�3ULPDU\�FDUH��RSWRPHWULVW��86��0LVVRXUL��1$�
2SKWKDOPLF� ��������RSWRPHWULVWV�UHVSRQGHG�

1$� 2SKWKDOPRORJLVW� ,PSDFW�RQ�UHIHUUDOV�IURP�RSKWKDOPRORJLVWV��IURP�KLVWRJUDP��1 ������,QFUHDVH�������'HFUHDVH�������1R�FKDQJH��������0F'RQQHOO������� 3UHYDOHQFH�DQG�PDQDJHPHQW�RI�RFXODU�FRQGLWLRQV�LQ�JHQHUDO�SUDFWLFH�
3URVSHFWLYH�REVHUYDWLRQDO�VWXG\�3ULPDU\�FDUH��*3��8.��/RQGRQ����PRQWKV�

2SKWKDOPLF�� ����FRQVXOWDWLRQV������SDWLHQWV��IRU�RFXODU�FRQGLWLRQV���*3�SUDFWLFHV�
0DOH�������1 �������������SDWLHQWV�DJHG�����������SDWLHQWV�DJHG�����

*3�3&3� 5HIHUUDO�UDWH���������������,QLWLDO�UHIHUUDO�IURP�RSWRPHWULVW������*3�GLDJQRVHV�RI�SDWLHQWV�UHIHUUHG�WR�+(6��1 �����&RUQHDO�DEUDVLRQ�DQG�IRUHLJQ�ERG\�����������)ORDWHUV�����������0HLERPLDQ�F\VW�����������6TXLQW����������2OYHU�HW�DO������� 3UHYDOHQFH�RI�RFXODU�FRQGLWLRQV�LQ�FKLOGUHQ�SUHVHQWLQJ�WR�$	(�
3URVSHFWLYH�REVHUYDWLRQDO�VWXG\�6HFRQGDU\�FDUH��$	(��+(6��8.��/RQGRQ���0(+����PRQWKV�

2SKWKDOPLF��WUDXPD�DQG�QRQ�WUDXPD�
����FKLOGUHQ��SOXV����FKLOGUHQ��H[FOXGHG�GXH�WR�LQFRPSOHWH�GDWD��

&KLOGUHQ��������$JH�UHSRUWHG�DV�KLVWRJUDP�
*3�3&3�2SWRPHWULVW�6HOI�+RVSLWDO�

5HIHUUDOV��1�>LQMXU\@� ������1�>QRQ�LQMXU\@� ������1�>DOO@� ��������VHOI������������1���������������1����������������1���*3�������������1���������������1����������������1���2WKHU�KRVSLWDO������������1�����������1��������������1���2SWRPHWULVW�����������1�����������1��������������1���'LDJQRVLV��1 ������&RQMXQFWLYLWLV��������������%OHSKDULWLV������������&KDOD]LRQ�������������)RUHLJQ�ERG\������������&RUQHDO�DEUDVLRQ�������������1RWKLQJ�ZURQJ�����������������
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6WXG\� 6WXG\�TXHVWLRQ� 'HVLJQ�DQG�GXUDWLRQ� 'LVHDVH�DUHD�� 1R��SDWLHQWV�RU�SUDFWLWLRQHUV� 3DWLHQW�FKDUDFWHULVWLFV� 5HIHUUDO�LQLWLDWRU�V�� .H\�UHVXOWV�
2VWHU�HW�DO������� 'LDJQRVLV�RI�RFXODU�GLVHDVH�E\�KRVSLWDO�EDVHG�RSWRPHWULVW�RI�RXWSDWLHQWV�UHIHUUDOV��

3URVSHFWLYH�H[SHULPHQWDO�VWXG\�3ULPDU\�FDUH��KRVSLWDO�FOLQLF�8.��/RQGRQ���0(+����PRQWKV�
2SKWKDOPLF�&DWDUDFW� ����SDWLHQWV�H[DPLQHG������SURYLVLRQDOO\�GLDJQRVHG�E\�RSWRPHWULVW�

2XWSDWLHQWV�$JH�UHSRUWHG�DV�KLVWRJUDP������DJHG�RYHU����
*3�3&3� $FFXUDF\�RI�DSSUDLVDO�RI�QHZ�FRQVHQWLQJ�UHIHUUDOV��1 ������&RUUHFW�DSSUDLVDO��������������3DUWLDOO\�FRUUHFW�������������,QFRUUHFW�DSSUDLVDO�����������'LDJQRVLV��1 ������&DWDUDFW�������������3HUNLQV������� *3�PDQDJHPHQW�RI�SDWLHQWV�ZLWK�VXVSHFWHG�RFXODU�GLVHDVH�UHIHUUHG�E\�RSWRPHWULVWV�

5HYLHZ�RI�*26����IRUPV�3ULPDU\�FDUH��*3��8.��%RXUQHPRXWK�����PRQWKV�
2SKWKDOPLF� �����SDWLHQWV�RQ�OLVW����*26����IRUPV�UHFHLYHG�LQ�VWXG\�SHULRG�

16� *3�3&3�2SWRPHWULVW� *3�UHIHUUDOV�WR�RSKWKDOPRORJLVW���1 ����������������'LDJQRVLV�E\�RSKWKDOPRORJLVW��1 �����2SWRPHWULVWV�SURYLVLRQDO�GLDJQRVLV�FRQILUPHG��&DWDUDFWV���������*ODXFRPD�������0DFXODU�GHJHQHUDWLRQ�������$PEO\RSLD���������IRXQG�WR�EH�QRUPDO�*3�GLG�QRW�UHIHUUHG��1 �������UHIXVHG����XQWUHDWDEOH����XQGHU�UHYLHZ�E\�KRVSLWDO�����UHIHUUDO�WR�RSKWKDOPRORJLVW�QRW�QHHGHG����FDUFLQRPD�RI�VWRPDFK����KHDGDFKHV����WR�RSKWKDOPLF�SUDFWLWLRQHU����,23�QRUPDO��3RROH\�	�)URVW������� $VVHVVPHQW�RI�IHDVLELOLW\�RI�GLUHFW�UHIHUUDO�E\�RSWRPHWULVWV�DQG�203V��
5HYLHZ�RI�UHIHUUDO�FRUUHVSRQGHQFH�6HFRQGDU\�FDUH��23��8.��/RQGRQ��6XUUH\����ZHHNV���ZHHNV�

2SKWKDOPLF� ����SDWLHQWV� 0HDQ�DJH�RI�SDWLHQWV�UHIHUUHG�E\�RSWRPHWULVWV�����
*3�3&3�2SWRPHWULVW�203�

1R�UHIHUUDOV�E\�LQLWLDWLQJ�SUDFWLWLRQHU��1 ������*3�������2SWRPHWULVW�������������203�����'LDJQRVHV�RI�RSWRPHWULVW�UHIHUUDOV��1 ������&DWDUDFW������������� *ODXFRPD�������������0DFXODU�GHJHQHUDWLRQ���������� )XQGXV�DEQRUPDOLW\������������'LDJQRVWLF�DFFXUDF\�RI�RSWRPHWULVW�UHIHUUDOV��1 �������&RUUHFWO\�DVVHVVHG�&DWDUDFW������������� 0DFXORSDWK\������������/DFULPDO�GLVRUGHUV������������ 5HWLQDO�GHIHFWV������������*ODXFRPD�������������3RROH\������� $VVHVVPHQW�RI�UHIHUUDOV�IRU�RFXODU�FRQGLWLRQV�E\�RSWRPHWULVWV��*3V�DQG�203V�LQ�GLIIHUHQW�VHWWLQJV�
5HYLHZ�RI�UHIHUUDO�FRUUHVSRQGHQFH�6HFRQGDU\�FDUH��23��$	(��+(6��8.��/RQGRQ��%LUPLQJKDP�����ZHHNV���ZHHNV����ZHHNV�

2SKWKDOPLF� 0(+��23��������SDWLHQWV��%0(+������SDWLHQWV�0(+��$	(��������DWWHQGDQFHV�
0(+��23���0DOH���������1 ������������$JH�UHSRUWHG�E\�JHQGHU�%0(+��23���0DOH���������1 ����������$JH�UHSRUWHG�E\�JHQGHU�0(+��$	(���$JH�DQG�VH[�SUHVHQWHG�LQ�EDU�FKDUW�

*3�3&3�2SWRPHWULVW�203�2SWLFLDQ�+RVSLWDO�

0(+��23���1 ������� %0(+��23���1 �������*3��������������� *3�������������� �2SWRPHWULVW�������� 2SWRPHWULVW�������������� �µ2SWLFLDQ¶������� 203����������� �203������� 2WKHU�KRVSLWDO�������������2WKHU�KRVSLWDO������� �0(+��$	(���1 �������6HOI���������������*3��������������203�RSWRPHWULVW�'2�������������2WKHU�KRVSLWDO������������
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6WXG\� 6WXG\�TXHVWLRQ� 'HVLJQ�DQG�GXUDWLRQ� 'LVHDVH�DUHD�� 1R��SDWLHQWV�RU�SUDFWLWLRQHUV� 3DWLHQW�FKDUDFWHULVWLFV� 5HIHUUDO�LQLWLDWRU�V�� .H\�UHVXOWV�
3RUW�	�3RSH������� 6XUYH\�RI�RSWRPHWULVW�UHIHUUDOV�DQG�QRWLILFDWLRQV�RYHU���GD\�SHULRG�LQ������

6XUYH\��SRVWDO�3ULPDU\�FDUH��RSWRPHWULVW��8.�1$�
2SKWKDOPLF� ����������UHVSRQVHV� 1R�RYHUDOO�VXPPDU\�VWDWLVWLFV�UHSRUWHG� 2SWRPHWULVW� 0HDQ�SDWLHQWV�GD\������5HIHUUDOV�E\�FRQGLWLRQ�DQG�VH[���������������������1 �����/HQV�RSDFLW\�FDWDUDFW���������������� *ODXFRPD�UHODWHG����������������2WKHU�IXQGXV�FKDQJHV�������������� +HDGDFKH��������������/LG�FRQGLWLRQV�������������� &RQMXQFWLYLWLV�������������'U\�H\HV������������1RWLILFDWLRQV�E\�FRQGLWLRQ�DQG�DJH���������������������1 �����5HSRUW�RQ�FKLOG��������������� )LUVW�H[DPLQDWLRQ���������������*3�UHTXHVWV�UHSRUW��������������� /HQV�RSDFLW\�FDWDUDFW��������������*ODXFRPD�UHODWHG������������ 2WKHU�IXQGXV�FKDQJHV�������������+HDGDFKH������������� /LG�FRQGLWLRQV�������������&RQMXQFWLYLWLV������������� 'U\�H\HV�����������3RUW������� 6XUYH\�RI�RSWRPHWULVW�UHIHUUDOV�DQG�QRWLILFDWLRQV�RYHU���GD\�SHULRG�LQ�������5HDVRQ�IRU�UHIHUUDO�FRPSDUHG�ZLWK�WKDW�RI������VXUYH\��

6XUYH\��SRVWDO�3ULPDU\�FDUH��RSWRPHWULVW��8.�1$�
2SKWKDOPLF�� ����������RSWRPHWULVWV��

1R�RYHUDOO�VXPPDU\�VWDWLVWLFV�UHSRUWHG� 2SWRPHWULVW� 0HDQ�SDWLHQWV�GD\�������2ULJLQ�RI�UHIHUUDOV�QRWLILFDWLRQV������*3�UHTXHVW� ����ILUVW�H\H�H[DPLQDWLRQ�����UHPLQGHUV�SHULRGLF�DWWHQGDQFHV�5HIHUUDOV�E\�FRQGLWLRQ�DQG�VH[����������������������1 �����/HQV�RSDFLW\�FDWDUDFW��������������� *ODXFRPD�UHODWHG���������������2WKHU�IXQGXV�FKDQJHV������������� +HDGDFKH�������������/LG�FRQGLWLRQV������������� &RQMXQFWLYLWLV�������������'U\�H\HV�������������1RWLILFDWLRQV�E\�FRQGLWLRQ�DQG�DJH����������������������1 �����/HQV�RSDFLW\�FDWDUDFW�������������� *ODXFRPD�UHODWHG������������2WKHU�IXQGXV�FKDQJHV������������ +HDGDFKH��������������/LG�FRQGLWLRQV������������ &RQMXQFWLYLWLV������������'U\�H\HV�����������6KDZ�HW�DO������� 3UHYDOHQFH�RI�GLVHDVH�DQG�VRXUFH�RI�UHIHUUDO�LQ�RSKWKDOPLF�RXWSDWLHQWV�
3URVSHFWLYH�REVHUYDWLRQDO�VWXG\�6HFRQGDU\�FDUH��23��8.��/HLFHVWHU����\HDU�

2SKWKDOPLF�� �������SDWLHQWV������QHZ�UHIHUUDOV� 0HGLDQ�DJH�RI�DOO�SDWLHQWV���1 ����������������IHPDOHV�DJHG����RU�RYHU�
*3�3&3�2SWLFLDQ�6HOI�6SHFLDOW\�FOLQLF�%OLQG�VRFLHW\�

6RXUFH�RI�QHZ�UHIHUUDOV��1 ������� &OLQLFDO�GLDJQRVHV��1 �������*3������������� 1R�DEQRUPDOLW\�������������6SHFLDOW\�FOLQLFV�������������� /HQV�UHODWHG�GLVHDVH��������������%OLQG�6RFLHW\������������ $W�OHDVW�RQH�PDMRU�EOLQGLQJ�H\H�GLVRUGHU��2SWLFLDQV������������ �������������7UHDWPHQW��1 �������'LVFKDUJHG�DIWHU�ILUVW�YLVLW��������������/LVWHG�IRU�VXUJHU\��������������6KHOGULFN�HW�DO������� 3UHYDOHQFH�DQG�PDQDJHPHQW�RI�RFXODU�GLVHDVH�LQ�JHQHUDO�SUDFWLFH�
3URVSHFWLYH�REVHUYDWLRQDO�VWXG\��3ULPDU\�FDUH��*3��8.��1RWWLQJKDP�����PRQWKV�

2SKWKDOPLF� ���GRFWRUV�LQ���SUDFWLFHV�6WXG\�SRSXODWLRQ���������)RU�H\H�FRQGLWLRQV�������SDWLHQWV������FRQVXOWDWLRQV�

0DOH���������1 ���������������$JH��16�
*3�3&3� &RQVXOWDWLRQV�IRU�H\H�SUREOHPV��1 �������������SDWLHQWV��������PDGH������FRQVXOWDWLRQV�������QHZ��5HIHUUDOV��1 ������$OO�UHIHUUDOV���������������7R�RSKWKDOPRORJLVW��������������$	(������������+(6������URXWLQH������������XUJHQW������������UH�UHIHUUHG������������SULYDWH��������0HGLFDO�QHXURORJ\�����������2SWLFLDQ������������
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6WXG\� 6WXG\�TXHVWLRQ� 'HVLJQ�DQG�GXUDWLRQ� 'LVHDVH�DUHD�� 1R��SDWLHQWV�RU�SUDFWLWLRQHUV� 3DWLHQW�FKDUDFWHULVWLFV� 5HIHUUDO�LQLWLDWRU�V�� .H\�UHVXOWV�
7XFN�������7XFN�DQG�&ULFN�������

6XUYH\�RI�RSWRPHWULVW�UHIHUUDOV�IRU�VXVSHFWHG�JODXFRPD�
6XUYH\��GHOLYHUHG�E\�KDQG�3ULPDU\�FDUH��RSWRPHWULVW��8.���PRQWKV�

*ODXFRPD� ����RSWRPHWULVWV���������VLJKW�WHVWV� 0HDQ�DJH�UHIHUUHG�SDWLHQWV��1 ����������0DOH���������1 ������������
2SWRPHWULVW� 5HIHUUDOV�IRU�VXVSHFWHG�JODXFRPD��1 ���������������������$FFXUDF\�RI�UHIHUUDOV��GLDJQRVLV�FRQILUPHG���RSW�RSKWK����1 �������2SW��DOPRVW�GHILQLWH�������������������2SW��OLNHO\�������������������2SW��SRVVLEOH�������������������&DVHV�FRQILUPHG��1 �����������9HUQRQ������� 0DQDJHPHQW�DQG�SUHYDOHQFH�RI�RFXODU�FRQGLWLRQV�SUHVHQWLQJ��RU�UHIHUUHG��WR�$	(�

3URVSHFWLYH�REVHUYDWLRQDO�VWXG\�6HFRQGDU\�FDUH��$	(��+(6��8.��%ULVWRO�����ZHHNV�
(PHUJHQF\�H\H�FRQGLWLRQV� �������SDWLHQW�YLVLWV������QHZ�FDVHV�

16� *3�3&3�2SWRPHWULVW� 'LDJQRVLV��1 �������1RQ�SHUIRUDWLQJ�WUDXPD�����������������IRUHLJQ�ERG\�DEUDVLRQ����������������,QIODPPDWRU\�FRQGLWLRQV�����������������FRQMXQFWLYLWLV���������������/LG�FRQGLWLRQV���������������'U\�H\HV��������������5HIHUUDO��1 �������*3�RSWLFLDQ��������������:DOOV�HW�DO������� 0DQDJHPHQW�RI�RFXODU�FRQGLWLRQV�E\�RSWRPHWULVWV��RSKWKDOPRORJLVWV�DQG�IDPLO\�SK\VLFLDQV�
6XUYH\��SRVWDO�3ULPDU\�FDUH��IDPLO\�SK\VLFLDQ��RSWRPHWULVW���6HFRQGDU\�FDUH��RSKWKDOPRORJLVW��86��2NODKRPD��16�

2SKWKDOPLF� )DPLO\�SK\VLFLDQV������������2SWRPHWULVWV�����������2SKWKDOPRORJLVWV����������

16� *3�3&3�2SWRPHWULVW� 5HIHUUDO�SDWWHUQV��3&3������3&3�FRQVXOWDWLRQV�DUH�IRU�µYLVLRQ�FDUH¶������µYLVLRQ�FDUH¶�3&3�FRQVXOWDWLRQV�UHIHUUHG�WR�RSWRPHWULVW������µYLVLRQ�FDUH¶�3&3�FRQVXOWDWLRQV�UHIHUUHG�WR�RSKWKDOPRORJLVW�2SWRPHWULVW��3&3��UHIHUUDOV�WR�RSKWKDOPRORJLVWV��E\�FRQGLWLRQ��&DWDUDFW������������ &RQMXQFWLYLWLV����������&RUQHDO�DEUDVLRQ����������� &RUQHDO�IRUHLJQ�ERG\�����������&RUQHDO�XOFHU������������ 'U\�H\H�����������*ODXFRPD������������ /XPSV�EXPSV�RQ�H\HOLG������������6WUDELVPXV������������:KLWWDNHU�HW�DO������� 8VH�RI�UHYLVHG�*26����IRUP�LQ�RSKWKDOPLF�RXWSDWLHQW�UHIHUUDOV�
6XUYH\��SRVWDO�5HYLHZ�RI�PHGLFDO�UHFRUGV��3ULPDU\�FDUH��RSWRPHWULVW���6HFRQGDU\�FDUH��23��8.��6RXWKDPSWRQ����PRQWK��UHYLHZ��

5HIHUUDOV� �������RSWRPHWULVWV�UHVSRQGHG�����FDVH�QRWHV�UHYLHZHG�
16� 2SWRPHWULVW� 5HYLHZ�����ZLWK�RSWRPHWULVW¶V�UHIHUUDO�OHWWHU��1 ������2SWRPHWULVWV�UHIHUUDO�OHWWHU��������������5HYLVHG�*26������������������3DWLHQW�FRQVHQW�UHFRUGHG������������������

:RRGUXII�DQG�3DFN������� 3UHYDOHQFH�RI�RFXODU�GLVHDVH�DQG�UROH�RI�VFUHHQLQJ�LQ�QXUVLQJ�KRPH�UHVLGHQWV��
3URVSHFWLYH�H[SHULPHQWDO�VWXG\�&RPPXQLW\��5HVLGHQWLDO�DQG�QXUVLQJ�KRPHV��&DQDGD��2QWDULR��16�

2SKWKDOPLF� ����������SDWLHQWV�VFUHHQHG� 0DOH����������1 �����������$JH��UHSRUWHG�DV�GLVWULEXWLRQ������DJHG����DQG�RYHU��
2SWRPHWULVW� 5HIHUUDO�SDWWHUQ��1 ������� 5HDVRQ�IRU�UHIHUUDO��1 ������2SWLFLDQ�������������� 6\PSWRPV�RI�V\VWHPLF�GLVHDVH���������3ULPDU\�FDUH�FOLQLF�������������� 6XVSHFWHG�JODXFRPD���������*3��RSKWKDOPRORJLVW��������������� &DWDUDFW��������� $GQH[D�GLVRUGHU��������� &RUQHD�GLVRUGHU��������
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Appendix 6. 7KH�$(623�)LQGLQJV�
 
 ��$ERXW�\RX���� ,Q�ZKLFK�\HDU�GLG�\RX�ILUVW�UHJLVWHU"�     'DWD�<HDU� 1XPEHU� ���6�� ���4�������� ��� ����� ������������� ��� ����� ������������� ��� ������ �������������� ���� ������ �������������� ���� ������ ������1R�UHVSRQVH� ��� ����� �
�
�
)LJXUH�����<HDU�RI�UHJLVWUDWLRQ�RI�VXUYH\�UHVSRQGHQWV�

�

���� ����
�����

����� �����
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���
���
���

����� ������� ������� ������� ������� 1RUHVSRQVH<HDU

3HUFH
QWDJH

�RI�UH
VSRQ

GHQWV
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�'DWD�*HQGHU� 1XPEHU� ���6�� ���4��0DOH� ���� ������ ������)HPDOH� ���� ������ ������1R�UHVSRQVH� �� ����� �
�
�
)LJXUH�����*HQGHU�RI�UHVSRQGHQWV�
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0DOH )HPDOH 1R�UHVSRQVH

3HUFH
QWDJH

�RI�UH
VSRQ

GHQWV



2SWRPHWULVW�3UHVFULELQJ�RI�7KHUDSHXWLF�$JHQWV��(FRQRPLF�,PSOLFDWLRQV�IRU�WKH�8. 
 

 

73 

3OHDVH�JLYH�WKH�SRVWFRGH�ZKHUH�\RX�PRVW�RIWHQ�ZRUN�          ���'DWD
�� 1XPEHU� ���6�� ���4��,QQHU�/RQGRQ� ��� ����� �����2XWHU�/RQGRQ� ��� ����� �����(QJODQG��QRW�/RQGRQ�� ���� ������ ������6FRWODQG� ��� ����� �����:DOHV� ��� ����� �����1RUWKHUQ�,UHODQG� �� ����� �����
�3RVWFRGH�GDWD�ZHUH�PDSSHG�RQWR�&ROOHJH�RI�2SWRPHWU\�UHJLRQV��
�
�
)LJXUH�����5HJLRQDO�GLVWULEXWLRQ�RI�UHVSRQGHUV��*2&�FRGLQJ��
� ����

����
�����

����
����

����
�� ��� ��� ��� ���

,QQHU�/RQGRQ
2XWHU�/RQGRQ

(QJODQG��QRW�/RQGRQ�
6FRWODQG
:DOHV

1RUWKHUQ�,UHODQG
3HUFHQWDJH�RI�UHVSRQGHUV
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3OHDVH�LQGLFDWH�LI�\RX�ZRUN�IXOO�WLPH��RU�SDUW�WLPH��LQ�DQ\�RI�WKH�IROORZLQJ�W\SHV�RI�SUDFWLFH��
6ROH�SUDFWLWLRQHU� )XOO� 3DUW� � 3DUWQHUVKLS�� )XOO� 3DUW� � +RVSLWDO� )XOO� 3DUW� � /RFXP� )XOO� 3DUW�� � � � � � � � � � � � � � �1RQ�SUDFWLVLQJ� )XOO� 3DUW� � )UDQFKLVH� )XOO� 3DUW� � 0XOWLSOH� )XOO� 3DUW� � 2WKHU� )XOO� 3DUW�� � � � � � � � � � � � � � �6PDOO�*URXS� )XOO� 3DUW� � $FDGHPLF� )XOO� 3DUW� � 5HWLUHG� )XOO� 3DUW� � � � ����'DWD
� � 'DWD�UHJURXSHG�� )XOO�WLPH� 3DUW�WLPH� � � )XOO�WLPH� 3DUW�WLPH�� 1XPEHU� 3HUFHQW� 1XPEHU� 3HUFHQW� � � 1XPEHU� 3HUFHQW� 1XPEHU� 3HUFHQW�6ROH�SUDFWLWLRQHU� ��� ������ ��� ����� � 6ROH�SUDFWLWLRQHU� ��� ������ ��� �����3DUWQHUVKLS� ��� ������ ��� ����� � 3DUWQHUVKLS� ��� ������ ��� �����+RVSLWDO� �� ����� ��� ����� � )UDQFKLVH��PXOWLSOH�� ���� ������ ��� ������/RFXP� ��� ����� ��� ������ � ����RU�VPDOO�JURXS� � � � �1RQ�SUDFWLVLQJ� �� ����� �� ����� � /RFXP� ��� ����� ��� ������)UDQFKLVH� ��� ����� ��� ����� � +RVSLWDO� �� ����� ��� �����0XOWLSOH� ��� ������ ��� ����� � $FDGHPLF� �� ����� �� �����2WKHU� �� ����� �� ����� � 2WKHU� �� ����� �� �����6PDOO�JURXS� ��� ������ ��� ����� � 1RQ�SUDFWLVLQJ�RU�UHWLUHG� �� ����� �� �����$FDGHPLF� �� ����� �� ����� � 5HVSRQVH�WRWDO� ���� ������ ���� ������5HWLUHG� �� ����� �� ����� � � � � � �5HVSRQVH�WRWDO� ���� ������ ���� ������ � � � � � �
�6L[�UHVSRQGHQWV�GLG�QRW�DQVZHU�WKLV�TXHVWLRQ��SHUFHQWDJHV�DUH�EDVHG�RQ�����UHVSRQGHQWV�
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)LJXUH�����2SWRPHWULVWV¶�SODFH�RI�HPSOR\PHQW�

�

6ROH�SUDFWLWLRQHU
3DUWQHUVKLS

+RVSLWDO
/RFXP

)UDQFKLVH��PXOWLSOH�RU�VPDOO�JURXS

$FDGHPLF
2WKHU

1RQ�SUDFWLVLQJ�RU�UHWLUHG

�����
�����

�����
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����

�� �� ��� ��� ��� ��� ��� ��� ���3HUFHQWDJH�RI�UHVSRQGHUV

)XOO�WLPH3DUW�WLPH



� 2SWRPHWULVW�3UHVFULELQJ�RI�7KHUDSHXWLF�$JHQWV��(FRQRPLF�,PSOLFDWLRQV�IRU�WKH�8. 
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$ERXW�\RXU�ZRUN�'RHV�\RXU�PDLQ�HPSOR\PHQW�LQYROYH�\RX�LQ�SURYLGLQJ�IXOO�H\H�H[DPLQDWLRQV"� <HV� 1R����'DWD�� 1XPEHU� ���6�� ���4��<HV� ���� ������ ������1R� ��� ����� �����1R�UHVSRQVH� ��� ����� �
�
�
)LJXUH�����7KH�UHVSRQGHQW¶V�PDLQ�HPSOR\PHQW�LQYROYHV�SURYLGLQJ�IXOO�H\H�H[DPLQDWLRQV�

�

�����

���� ������
���
���
���
���

����

<HV 1R 1R�UHVSRQVH

3HUFH
QWDJH

�RI�UH
VSRQ

GHQWV
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$�YDULHW\�RI�µVKDUHG�FDUH¶�VFKHPHV�RSHUDWH�EHWZHHQ�RSWRPHWULVWV�DQG�RWKHU�KHDOWK�FDUH�SURIHVVLRQDOV��IRU�WKH�ORQJ�WHUP�PDQDJHPHQW�RI�FRQGLWLRQV�VXFK�DV�JODXFRPD�DQG�GLDEHWLF�UHWLQRSDWK\��
<HV� 1R� 'RQ¶W�NQRZ�$UH�\RX�LQYROYHG�LQ�D�ORFDO�VKDUHG�FDUH�VFKHPH"� � � �����'DWD�� 1XPEHU� ���6�� ���4��<HV� ���� ������ ������1R� ���� ������ ������'RQ
W�NQRZ� �� ����� �����1R�UHVSRQVH� ��� ����� �

�
�
)LJXUH�����2SWRPHWULVW�LQYROYHPHQW�LQ�D�ORFDO�VKDUHG�FDUH�VFKHPHV�

�

�����
�����

���� ������
���
���
���
���
���
���

<HV 1R 'RQ
W�NQRZ 1R�UHVSRQVH

3HUFH
QWDJH

�RI�UH
VSRQ

GHQWV
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$SSUR[LPDWHO\�KRZ�PDQ\�SDWLHQW�FRQVXOWDWLRQV��IRU�DQ\�UHDVRQ��GR�\RX�FRQGXFW�LQ�D�W\SLFDO�PRQWK"�
/HVV�WKDQ���� ������ �������� �������� �������� ����RU�PRUH����'DWD�� 1XPEHU� ���6�� ���4������� ��� ����� ����������� ��� ������ �������������� ��� ����� ������������� ��� ������ �������������� ��� ������ ����������� ���� ������ ������1R�UHVSRQVH� ��� ����� �7KH�DSSUR[LPDWH�PHDQ�QXPEHU�RI�FRQVXOWDWLRQV�SHU�PRQWK�LV������XVLQJ�ZHLJKWHG�PLG�SRLQW�YDOXHV��

�
�
)LJXUH�����2SWRPHWULVW�FRQVXOWDWLRQV�SHU�PRQWK��
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����
1R�UHVSRQVH

1XPEHU�RI�UHVSRQVHV

&RQV
XOWDW

LRQV�
PRQW
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$SSUR[LPDWHO\�KRZ�PDQ\�UHIHUUDOV��IRU�DQ\�UHDVRQ��ZRXOG�\RX�PDNH�LQ�D�W\SLFDO�PRQWK�WR�WKH�IROORZLQJ�KHDOWK�SURIHVVLRQDOV"�� � � �*3�
�

2SKWKDOPRORJLVW�YLD�*3� �
2SKWKDOPRORJLVW�YLD�$	(� �

2SKWKDOPRORJLVW�SULYDWHO\� ����'DWD��SHU�PRQWK��� � � � � 'LVWULEXWLRQ�RI�UHVSRQVHV� � �� �0HDQ� �1
� 6WDQGDUG�(UURU� � �0LQLPXP� ��VW�4XDUWLOH� �QG�4XDUWLOH��PHGLDQ�� ��UG�4XDUWLOH� �0D[LPXP�*3� ����� ���� ������ � �� ���� ���� ����� ���2SKWKDOPRORJLVW�YLD�*3� ������ ���� ������ � �� ���� ���� ����� ����2SKWKDOPRORJLVW�YLD�$	(� ����� ���� ������ � �� ���� ���� ���� ���2SKWKDOPRORJLVW�SULYDWHO\� ����� ���� ������ � �� ���� ���� ���� ���
�1XPEHU�RI�YDOLG�UHVSRQVHV�RXW�RI������)RU�DQQXDO�PHDQ�UDWH�DQG�VWDQGDUG�HUURU�PXOWLSO\�E\���������&RQILGHQFH�LQWHUYDO� PHDQ�r��W
�[�VWDQGDUG�HUURU���ZKHUH�W
�LV�WKH�LQYHUVH�W�GLVWULEXWLRQ��ZLWK�SDUDPHWHUV�IRU�WKH�WZR�WDLOHG�W�GLVWULEXWLRQ�SUREDELOLW\�RI�������DQG�GHJUHHV�RI�IUHHGRP�1����
�
�
)LJXUH�����2SWRPHWULVW�UHIHUUDOV�SHU�DQQXP�
�
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� �� �� �� �� ��� ��� ��� ���

*3
2SKWKDOPRORJLVW�YLD�*3

2SKWKDOPRORJLVW�YLD�$	(
2SKWKDOPRORJLVW�SULYDWHO\

1XPEHU�RI�UHIHUUDOV�PHDQ�DQG������FRQILGHQFH�LQWHUYDOV�VKRZQ�



� 2SWRPHWULVW�3UHVFULELQJ�RI�7KHUDSHXWLF�$JHQWV��(FRQRPLF�,PSOLFDWLRQV�IRU�WKH�8. 
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$SSUR[LPDWHO\�KRZ�PDQ\�SDWLHQWV�ZRXOG�\RX�UHIHU�HDFK�\HDU�ZLWK�WKH�IROORZLQJ�FRQGLWLRQV"�� � � �'U\�H\HV� � ,QIHFWLYH�FRQMXQFWLYLWLV� � $OOHUJLF�FRQMXQFWLYLWLV� � %OHSKDULWLV� �� � � �*ODXFRPD� � 'LDEHWLF�UHWLQRSDWK\� � &DWDUDFW� � 2WKHU� ���'DWD�� � � � � 'LVWULEXWLRQ�RI�UHVSRQVHV� � �� �0HDQ� �1
� 6WDQGDUG�(UURU� � �0LQLPXP� ��VW�4XDUWLOH� �QG�4XDUWLOH��PHGLDQ�� ��UG�4XDUWLOH� �0D[LPXP�'U\�H\H� ������ ���� ������ � �� ���� ����� ����� ����,QIHFWLYH�FRQMXQFWLYLWLV� ������ ���� ������ � �� ���� ���� ����� ����$OOHUJLF�FRQMXQFWLYLWLV� ����� ���� ������ � �� ���� ���� ����� ����%OHSKDULWLV� ����� ���� ������ � �� ���� ���� ����� ����*ODXFRPD� ������ ���� ������ � �� ���� ����� ����� ����'LDEHWLF�UHWLQRSDWK\� ������ ���� ������ � �� ���� ����� ����� ����&DWDUDFW� ������ ���� ������ � �� ����� ����� ����� ����2WKHU� ������ ���� ������ � �� ����� ����� ����� ����
�1XPEHU�RI�YDOLG�UHVSRQVHV�RXW�RI����������&RQILGHQFH�LQWHUYDO� PHDQ�r��W
�[�VWDQGDUG�HUURU���ZKHUH�W
�LV�WKH�LQYHUVH�W�GLVWULEXWLRQ��ZLWK�SDUDPHWHUV�IRU�WKH�WZR�WDLOHG�W�GLVWULEXWLRQ�SUREDELOLW\�RI�������DQG�GHJUHHV�RI�IUHHGRP�1����
 

)LJXUH�����1XPEHU�RI�UHIHUUDOV�E\�FRQGLWLRQ�SHU�DQQXP�
'U\�H\H

,QIHFWLYH�FRQMXQFWLYLWLV
$OOHUJLF�FRQMXQFWLYLWLV

%OHSKDULWLV
*ODXFRPD

'LDEHWLF�UHWLQRSDWK\
&DWDUDFW

2WKHU

1XPEHU�RI�UHIHUUDOV�PHDQ�DQG������FRQILGHQFH�LQWHUYDOV�VKRZQ�
� �� �� �� �� �� �� �� ��
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<RXU�YLHZV�DERXW�SUHVFULELQJ�,Q�IXWXUH��8.�RSWRPHWULVWV�PD\�RSW�WR�UHFHLYH�DGGLWLRQDO�DFFUHGLWHG�WUDLQLQJ��DOORZLQJ�WKHP�WR�SUHVFULEH�IURP�D�GHVLJQDWHG�IRUPXODU\�RI�WKHUDSHXWLF�DJHQWV��3UHVFULELQJ�ULJKWV�IRU�RSWRPHWULVWV�PD\�EH�LQWURGXFHG�DW�WZR�OHYHOV���)LUVWO\��RSWRPHWULVWV�PD\�EH�DEOH�WR�SUHVFULEH�LQGHSHQGHQWO\�IRU�LQIHFWLRQ�DQG�LQIODPPDWLRQ���6HFRQGO\��GHSHQGHQW��FOLQLFLDQ�LQLWLDWHG��SUHVFULELQJ�PD\�IDFLOLWDWH�VKDUHG�FDUH�EHWZHHQ�RSKWKDOPRORJLVWV�DQG�RSWRPHWULVWV�IRU�VWDEOH�FKURQLF�RFXODU�FRQGLWLRQV��
<HV� 1R� 'RQ¶W�NQRZ�,Q�SULQFLSOH��GR�\RX�DJUHH�WKDW�RSWRPHWULVWV�VKRXOG�EH�DEOH�WR�WUDLQ�WR�EHFRPH�LQGHSHQGHQW�SUHVFULEHUV"� � � �� <HV� 1R� 'RQ¶W�NQRZ�,Q�SULQFLSOH��GR�\RX�DJUHH�WKDW�RSWRPHWULVWV�VKRXOG�EH�DEOH�WR�WUDLQ�WR�EHFRPH�GHSHQGHQW�SUHVFULEHUV"� � � �� <HV� 1R� 'RQ¶W�NQRZ�:RXOG�\RX�SHUVRQDOO\�ZLVK�WR�SUHVFULEH�WKHUDSHXWLF�DJHQWV�LQGHSHQGHQWO\"� � � �

 <HV� 1R� 'RQ¶W�NQRZ�:RXOG�\RX�SHUVRQDOO\�ZLVK�WR�SUHVFULEH�WKHUDSHXWLF�DJHQWV�GHSHQGHQWO\"� � � �
 <HV� 1R� 'RQ¶W�NQRZ�:RXOG�\RX�EH�SUHSDUHG�WR�XQGHUWDNH�IXUWKHU�WUDLQLQJ�WR�DOORZ�\RX��WR�SUHVFULEH"� � � �
 <HV� 1R� 'RQ¶W�NQRZ�,Q�IXWXUH��GR�\RX�WKLQN�WKH�ULJKW�WR�SUHVFULEH�WKHUDSHXWLF�DJHQWV�VKRXOG�EH�D�EDVLF�HQWLWOHPHQW�RI�UHJLVWUDWLRQ"� � � �
 



� 2SWRPHWULVW�3UHVFULELQJ�RI�7KHUDSHXWLF�$JHQWV��(FRQRPLF�,PSOLFDWLRQV�IRU�WKH�8. 

 

82 

 
 

'DWD�
 � <HV� � 1R� � 'RQ
W�NQRZ� � 1R�UHVSRQVH�� 1R�� ���6�� ���4�� � 1R�� ���6�� ���4�� � 1R�� ���6�� ���4�� � 1R�� ���6�� ���4��2SWRPHWULVWV�VKRXOG�EH�DEOH�WR�WUDLQ�DV�LQGHSHQGHQW�SUHVFULEHUV� ���� ����� ����� � ��� ���� ���� � ��� ���� ���� � ��� ���� 1$�
2SWRPHWULVWV�VKRXOG�EH�DEOH�WR�WUDLQ�DV�GHSHQGHQW�SUHVFULEHUV� ���� ����� ����� � ��� ���� ���� � ��� ���� ���� � ��� ���� 1$�,�ZLVK�WR�SUHVFULEH�LQGHSHQGHQWO\� ���� ����� ����� � ��� ����� ����� � ��� ����� ����� � ��� ���� 1$�,�ZLVK�WR�SUHVFULEH�GHSHQGHQWO\� ���� ����� ����� � ��� ����� ����� � ��� ����� ����� � ��� ���� 1$�,�ZRXOG�XQGHUWDNH�IXUWKHU�WUDLQLQJ�WR�SUHVFULEH�� ���� ����� ����� � ��� ���� ���� � ��� ���� ���� � ��� ���� 1$�3UHVFULELQJ�VKRXOG�EH�D�EDVLF�HQWLWOHPHQW�� ���� ����� ����� � ���� ����� ����� � ��� ����� ����� � ��� ���� 1$��
�
)LJXUH������2SWRPHWULVWV
�YLHZV�DERXW�WKHUDSHXWLF�SUHVFULELQJ�

2SWRPHWULVWV�VKRXOG�EH�DEOH�WRWUDLQ�DV�LQGHSHQGHQW�SUHVFULEHUV
2SWRPHWULVWV�VKRXOG�EH�DEOH�WRWUDLQ�DV�GHSHQGHQW�SUHVFULEHUV

,�ZLVK�WR�SUHVFULEHLQGHSHQGHQWO\
,�ZLVK�WR�SUHVFULEH�GHSHQGHQWO\

�,�ZRXOG�XQGHUWDNH�IXUWKHUWUDLQLQJ�WR�SUHVFULEH
3UHVFULELQJ�VKRXOG�EHD�EDVLF�HQWLWOHPHQW

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

<HV1R'RQ
W�NQRZ1R�UHVSRQVH



2SWRPHWULVW�3UHVFULELQJ�RI�7KHUDSHXWLF�$JHQWV��(FRQRPLF�,PSOLFDWLRQV�IRU�WKH�8. 
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,I�\RX�FRXOG�SUHVFULEH�WKHUDSHXWLFDOO\�DQG�D�SDWLHQW�SUHVHQWHG�ZLWK�D�VXVSHFWHG�LQIODPPDWRU\�RU�LQIHFWLRXV�H\H�FRQGLWLRQ��KRZ�RIWHQ�ZRXOG�\RX�IHHO�LW�ZDV�QHFHVVDU\�WR�FRQGXFW�D�IXOO�H\H�H[DPLQDWLRQ��LQFOXGLQJ�UHIUDFWLRQ��DV�SDUW�RI�VXFK�D�FRQVXOWDWLRQ"�
$OZD\V� 8VXDOO\� 6RPHWLPHV� 2FFDVLRQDOO\� 1HYHU� 'RQ¶W�.QRZ���'DWD�� 1XPEHU� ���6�� ���4��$OZD\V� ���� ������ ������8VXDOO\� ���� ������ ������6RPHWLPHV� ���� ������ ������2FFDVLRQDOO\� ��� ������ ������1HYHU� �� ����� �����'RQ
W�NQRZ� �� ����� �����1R�UHVSRQVH� ��� ����� �

�
�
)LJXUH������7KH�QHHG�IRU�D�IXOO�H\H�H[DPLQDWLRQ�IRU�FDVHV��UHTXLULQJ�WKHUDSHXWLF�SUHVFULELQJ��
� �����

�����
�����

�����
����

����
����

�� �� ��� ��� ��� ��� ���

$OZD\V
8VXDOO\

6RPHWLPHV
2FFDVLRQDOO\

1HYHU
'RQ
W�NQRZ

1R�UHVSRQVH
3HUFHQWDJH�RI�UHVSRQGHUV



� 2SWRPHWULVW�3UHVFULELQJ�RI�7KHUDSHXWLF�$JHQWV��(FRQRPLF�,PSOLFDWLRQV�IRU�WKH�8. 
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:KDW�SHUFHQWDJH�RI�DOO�\RXU�UHIHUUDOV�PLJKW�EH�DYRLGHG�LI�\RX�FRXOG�SUHVFULEH�WKHUDSHXWLF�DJHQWV"��3OHDVH�PDUN�HDFK�VFDOH�ZLWK�RQH�YHUWLFDO�OLQH��� � �� � � � � � � � � � �*3� � � � � � � � � � � � ��UHIHUUDOV�� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� DYRLGHG��� � �� � � � � � � � � � �2SKWKDOPRORJLVW�YLD�*3� � � � � � � � � � � � ��UHIHUUDOV�� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� DYRLGHG�� � �� � � � � � � � � � �2SKWKDOPRORJLVW�YLD�$	(� � � � � � � � � � � � ��UHIHUUDOV�� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� DYRLGHG�� � �� � � � � � � � � � �2SKWKDOPRORJLVW�SULYDWHO\� � � � � � � � � � � � ��UHIHUUDOV�� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� DYRLGHG���'DWD�� � � � � 'LVWULEXWLRQ�RI�UHVSRQVHV� � �� �0HDQ� �1
� 6WDQGDUG�(UURU� � �0LQLPXP� ��VW�4XDUWLOH� �QG�4XDUWLOH��PHGLDQ�� ��UG�4XDUWLOH� �0D[LPXP�*3� ����� ���� ������ � �� ��� ��� ��� ����2SKWKDOPRORJLVW�YLD�*3� ����� ���� ������ � �� �� ��� ��� ���2SKWKDOPRORJLVW�YLD�$	(� ���� ���� ������ � �� �� �� ��� ���2SKWKDOPRORJLVW�SULYDWHO\� ���� ���� ������ � �� �� �� �� ����
�1XPEHU�RI�YDOLG�UHVSRQVHV�RXW�RI��������FRQILGHQFH�LQWHUYDO� PHDQ�r��W
�[�VWDQGDUG�HUURU���ZKHUH�W
�LV�WKH�LQYHUVH�W�GLVWULEXWLRQ��ZLWK�SDUDPHWHUV�IRU�WKH�WZR�WDLOHG�W�GLVWULEXWLRQ�SUREDELOLW\�RI�������DQG�GHJUHHV�RI�IUHHGRP�1�����
)LJXUH������5HIHUUDOV�DYRLGDEOH�E\�WKH�DELOLW\��WR�SUHVFULEH�WKHUDSHXWLFDOO\�
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� �� �� �� �� ��

*3
2SKWKDOPRORJLVW�YLD�*3

2SKWKDOPRORJLVW�YLD�$	(
2SKWKDOPRORJLVW�SULYDWHO\

3HUFHQWDJH�RI�UHIHUUDOV



2SWRPHWULVW�3UHVFULELQJ�RI�7KHUDSHXWLF�$JHQWV��(FRQRPLF�,PSOLFDWLRQV�IRU�WKH�8. 
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<RXU�YLHZV�DERXW�UHLPEXUVHPHQW�7KH�VWDQGDUG�*HQHUDO�2SKWKDOPLF�6HUYLFH�IHH�LV�LQWHQGHG�VROHO\�IRU�URXWLQH�H\H�H[DPLQDWLRQV�DOWKRXJK�LQ�VRPH�+HDOWK�$XWKRULWLHV�LW�PD\�EH�XVHG�WR�SD\�IRU�SDUWLFLSDWLRQ�LQ�FR�PDQDJHPHQW�VFKHPHV���2WKHU�+HDOWK�$XWKRULWLHV�KDYH�VHSDUDWH�QRQ�*26�SD\PHQWV�IRU�QRQ�URXWLQH�H[DPLQDWLRQV��
,Q�JHQHUDO��GR�\RX�WKLQN�FXUUHQW�PHWKRGV�RI�UHLPEXUVHPHQW�IRU�RSWRPHWULVWV�DUH��

9HU\�VDWLVIDFWRU\� 6DWLVIDFWRU\� 8QVDWLVIDFWRU\� 9HU\�XQVDWLVIDFWRU\� 'RQ¶W�NQRZ���'DWD�� 1XPEHU� ���6�� ���4��9HU\�VDWLVILHG� �� ����� �����6DWLVILHG� ��� ������ ������8QVDWLVILHG� ���� ������ ������9HU\�XQVDWLVILHG� ���� ������ ������'RQ
W�NQRZ� ��� ����� �����1R�UHVSRQVH� ��� ����� �
�
�
)LJXUH������2SWRPHWULVW�VDWLVIDFWLRQ�ZLWK�FXUUHQW��UHLPEXUVHPHQW�DUUDQJHPHQWV��
� ����

�����
�����

�����
����

����
�� ��� ��� ��� ��� ���

9HU\�VDWLVILHG
6DWLVILHG

8QVDWLVILHG
9HU\�XQVDWLVILHG

'RQ
W�NQRZ
1R�UHVSRQVH

3HUFHQWDJH�RI�UHVSRQGHUV



� 2SWRPHWULVW�3UHVFULELQJ�RI�7KHUDSHXWLF�$JHQWV��(FRQRPLF�,PSOLFDWLRQV�IRU�WKH�8. 
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5HLPEXUVHPHQW�IRU�RSWRPHWULVWV�ZLWK�SUHVFULELQJ�ULJKWV�FRXOG�EH�RUJDQLVHG�LQ�D�QXPEHU�RI�ZD\V��
3OHDVH�LQGLFDWH�ZKLFK�RI�WKH�IROORZLQJ�ZRXOG�EH�DFFHSWDEOH�IRUPV�RI�UHLPEXUVHPHQW��

<HV� 1R� 'RQ¶W�NQRZ�D�� 1R�VSHFLDO�IHH�� � � �<HV� 1R� 'RQ¶W�NQRZ�E�� $Q�DQQXDO�SD\PHQW�WR�SURYLGH�D�WKHUDSHXWLF�VHUYLFH��QHJRWLDWHG�ZLWK�D�ORFDO�ERG\�VXFK�DV�D�3ULPDU\�&DUH�*URXS�RU�7UXVW� � � �<HV� 1R� 'RQ¶W�NQRZ�F�� $Q�HQKDQFHG�IHH�IRU�DOO�URXWLQH�H\H�H[DPLQDWLRQV��UHIOHFWLQJ�WKH�WLPH�DQG�UHVRXUFHV�VSHQW�RQ�WKHUDSHXWLF�FRQVXOWDWLRQV� � � �<HV� 1R� 'RQ¶W�NQRZ�G�� $�VLPSOH�SUHGHWHUPLQHG�IHH�IRU�HDFK�WKHUDSHXWLF�FRQVXOWDWLRQ�� � � �<HV� 1R� 'RQ¶W�NQRZ�H�� $�VFKHGXOH�GHWHUPLQLQJ�WKH�IHH�IRU�HDFK�WKHUDSHXWLF�FRQVXOWDWLRQ�UHIOHFWLQJ�LWV�FRPSOH[LW\�LQ�GLDJQRVLV�DQG�PDQDJHPHQW� � � �



2SWRPHWULVW�3UHVFULELQJ�RI�7KHUDSHXWLF�$JHQWV��(FRQRPLF�,PSOLFDWLRQV�IRU�WKH�8. 
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'DWD�� <HV� � 1R� � 'RQ
W�NQRZ� � 1R�UHVSRQVH�� 1R�� ���6�� ���4�� � 1R�� ���6�� ���4�� � 1R�� ���6�� ���4�� � 1R�� ���6�� ���4��1R�VSHFLDO�IHH�� ��� ���� ���� � ���� ����� ����� � ��� ���� ���� � ��� ����� 1$�$Q�DQQXDO�SD\PHQW�WR�SURYLGH�D�WKHUDSHXWLF�VHUYLFH� ��� ����� ����� � ���� ����� ����� � ��� ����� ����� � ��� ����� 1$�$Q�HQKDQFHG�IHH�IRU�DOO�URXWLQH�H\H�H[DPLQDWLRQV� ���� ����� ����� � ���� ����� ����� � ��� ���� ����� � ��� ����� 1$�$�VLPSOH�SUHGHWHUPLQHG�IHH�IRU�HDFK�WKHUDSHXWLF�FRQVXOWDWLRQ�� ���� ����� ����� � ��� ����� ����� � ��� ���� ����� � ��� ����� 1$�$�IHH�VFKHGXOH�SHU�WKHUDSHXWLF�FRQVXOWDWLRQ�UHIOHFWLQJ�FRPSOH[LW\� ���� ����� ����� � ��� ����� ����� � ��� ����� ����� � ��� ����� 1$�
 

�
)LJXUH������2SWRPHWULVWV
�YLHZV�DERXW�WKH�DFFHSWDELOLW\�RI��DOWHUQDWLYH�IRUPV�RI�UHLPEXUVHPHQW�
 

$�IHH�VFKHGXOH�SHU�WKHUDSHXWLFFRQVXOWDWLRQ�UHIOHFWLQJ�FRPSOH[LW\
�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ����

1R�VSHFLDO�IHH�
$Q�DQQXDO�SD\PHQW�WR�SURYLGH�DWKHUDSHXWLF�VHUYLFH
$Q�HQKDQFHG�IHH�IRU�DOO�URXWLQHH\H�H[DPLQDWLRQV
$�VLPSOH�SUHGHWHUPLQHG�IHH�IRUHDFK�WKHUDSHXWLF�FRQVXOWDWLRQ

<HV1R'RQ
W�NQRZ1R�UHVSRQVH
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<RXU�YLHZV�DERXW�DXGLW�*3V�HDFK�UHFHLYH�3$&7��3UHVFULELQJ�$QDO\VHV�DQG�&RVW��RU�63$��6FRWWLVK�3UHVFULELQJ�$QDO\VLV��GDWD��FRPSDULQJ�WKHLU�RZQ�SUHVFULELQJ�DFWLYLWLHV�DJDLQVW� ORFDO�� UHJLRQDO�DQG�QDWLRQDO�EHKDYLRXU�� WKLV�SURYLGHV�D� OHYHO�RI�VHOI�DXGLW���/RFDO�KHDOWK�DXWKRULWLHV�PD\�FDOO� WR�DWWHQWLRQ�*3V�SUHVFULELQJ�KDELWV�ZKHQ� WKHVH�DUH�XQXVXDO��D� W\SH�RI�VLPSOH�SURIHVVLRQDO�DXGLW���9LVLWLQJ�DXGLWRUV��DVVHVVLQJ�D�*3¶V�SUHVFULELQJ�IRU�D�VDPSOH�RI�SDWLHQWV�E\�QRWH�UHYLHZ��ZRXOG�SURYLGH� GHWDLOHG� SURIHVVLRQDO� DXGLW� �ZLWK� LQFUHDVLQJ� FRPSXWHULVDWLRQ� DQG� VWDQGDUGLVDWLRQ� RI� SDWLHQW� UHFRUGV� WKLV�PD\�EHFRPH�FRPPRQ���
)RU�DQ�RSWRPHWULVW�WUDLQHG�LQ�WKHUDSHXWLF�SUHVFULELQJ��DW�ZKLFK�OHYHO�VKRXOG�DXGLW�RFFXU"�

<HV� 1R� 'RQ¶W�NQRZ�D�� 6HOI�DXGLW� � � �<HV� 1R� 'RQ¶W�NQRZ�E�� 6LPSOH�SURIHVVLRQDO�DXGLW� � � �<HV� 1R� 'RQ¶W�NQRZ�F�� 'HWDLOHG�SURIHVVLRQDO�DXGLW� � � ��'DWD�� <HV� � 1R� � 'RQ
W�NQRZ� � 1R�UHVSRQVH�� 1R�� ���6�� ���4�� � 1R�� ���6�� ���4�� � 1R�� ���6�� ���4�� � 1R�� ���6�� ���4��6HOI�DXGLW� ���� ����� ����� � ���� ����� ����� � ��� ����� ����� � ��� ����� 1$�6LPSOH�SURIHVVLRQDO�DXGLW� ���� ����� ����� � ��� ���� ����� � ��� ����� ����� � ��� ����� 1$�'HWDLOHG�SURIHVVLRQDO�DXGLW� ��� ����� ����� � ���� ����� ����� � ���� ����� ����� � ��� ����� 1$�
 

�
)LJXUH������2SWRPHWULVWV¶�YLHZV�DERXW�WKH�OHYHO�RI�DXGLW� �DSSURSULDWH�IRU�WKHUDSHXWLF�SUHVFULELQJ�

6HOI�DXGLW
6LPSOH�SURIHVVLRQDO�DXGLW

'HWDLOHG�SURIHVVLRQDO�DXGLW
�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ����

<HV1R'RQ
W�NQRZ1R�UHVSRQVH
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+RZ�RIWHQ�VKRXOG�UH�DFFUHGLWDWLRQ�RI�WKHUDSHXWLF�SUHVFULELQJ�RFFXU"�
1HYHU� (YHU\����\HDUV� (YHU\���\HDUV� (YHU\���\HDUV� (YHU\�\HDU� 'RQ¶W�.QRZ����'DWD�� 1XPEHU� ���6�� ���4��1HYHU� ��� ����� ��������\HDUV� ��� ����� �������\HDUV� ���� ������ ��������\HDUV� ���� ������ ��������\HDU� ��� ����� �����'RQ
W�NQRZ� ��� ����� �����1R�UHVSRQVH� ��� ����� �
�
�
)LJXUH������2SWRPHWULVWV
�YLHZV�DERXW�WKH�IUHTXHQF\�RI�UH�DFFUHGLWDWLRQ�DSSURSULDWH�IRU�WKHUDSHXWLF�SUHVFULELQJ��
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��\HDUV
��\HDUV
��\HDU

'RQ
W�NQRZ
1R�UHVSRQVH

3HUFHQWDJH�RI�UHVSRQGHUV
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+RZ�RIWHQ�VKRXOG�RSWRPHWULVWV�UHFHLYH�FRQWLQXLQJ�HGXFDWLRQ�WR�XS�GDWH�WKHUDSHXWLF�SUHVFULELQJ"�
1HYHU� (YHU\����\HDUV� (YHU\���\HDUV� (YHU\���\HDUV� (YHU\�\HDU� 'RQ¶W�.QRZ����'DWD�� 1XPEHU� ���6�� ���4��1HYHU� �� ����� ��������\HDUV� �� ����� �������\HDUV� ��� ����� �������\HDUV� ��� ������ ��������\HDU� ���� ������ ������'RQ
W�NQRZ� ��� ����� �����1R�UHVSRQVH� ��� ����� �
�
�
)LJXUH�����2SWRPHWULVWV
�YLHZV�DERXW�WKH�IUHTXHQF\�RI�FRQWLQXLQJ��HGXFDWLRQ�DSSURSULDWH�IRU�WKHUDSHXWLF�SUHVFULELQJ�
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