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0HEHQGD]ROH�����6XVSHQVLRQ
(DFK��PO�FRQWDLQV����PJ�PHEHQGD]ROH

0HEHQGD]ROH�����7DEOHW
(DFK�WDEOHWV FRQWDLQV����PJ�PHEHQGD]ROH

0HEHQGD]ROH�����7DEOHW
(DFK�WDEOHWV FRQWDLQV����PJ�PHEHQGD]ROH

�� 3+$50$&(87,&$/ )250�

��������� &OLQLFDO SDUWLFXODUV

����� 7KHUDSHXWLF LQGLFDWLRQV

)RU� WKH� WUHDWPHQW� RI 7ULFKXULV� WULFKXULD �ZKLSZRUP�� (QWHURELXV� YHUPLFXODULV �SLQZRUP�RU� WKUHDGZRUP�� $VFDULV�
OXPEULFRLGHV �URXQGZRUP�� $QF\ORVWRPD� GXRGHQDOH �FRPPRQ� KRRNZRUP�� 1HFDWRU� DPHULFDQXV �$PHULFDQ�
KRRNZRUP��LQ�VLQJOH�RU�PL[HG�JDVWURLQWHVWLQDO�LQIHVWDWLRQV�

����3RVRORJ\ DQG PHWKRG RI DGPLQLVWUDWLRQ

$GXOWV�DQG�FKLOGUHQ�RYHU���\HDUV�

)RU�WKH�FRQWURO�RI�WULFKXULDVLV��DVFDULDVLV�DQG�KRRNZRUP�LQIHFWLRQV��RQH�WDEOHW�WZLFH�D�GD\�IRU�WKUHH�FRQVHFXWLYH�
GD\V�

)RU�WKH�FRQWURO�RI�HQWHURELDVLV�D�VLQJOH�WDEOHW�LV�DGPLQLVWHUHG��,W�LV�KLJKO\�UHFRPPHQGHG�WKDW�D�VHFRQG�WDEOHW�LV�
WDNHQ�DIWHU�WZR�ZHHNV�LI UH�LQIHFWLRQ�LV�VXVSHFWHG�

7DEOHWV�PD\�EH�FKHZHG�RU�VZDOORZHG�ZKROH��&UXVK�WKH�WDEOHW�EHIRUH�JLYLQJ�LW�WR�D�\RXQJ�FKLOG��$OZD\V�VXSHUYLVH�
D�FKLOG�ZKLOH�WKH\�DUH�WDNLQJ�WKLV�PHGLFLQH�

0HEHQGD]ROH RUDO� VXVSHQVLRQ� VKRXOG� EH� FRQVLGHUHG� IRU� SDWLHQWV� VXFK� DV� \RXQJ� FKLOGUHQ� ZKR DUH� XQDEOH� WR�
VZDOORZ�WKH�WDEOHW�

&KLOGUHQ�XQGHU���\HDUV�

0HEHQGD]ROH KDV�QRW�EHHQ�H[WHQVLYHO\�VWXGLHG�LQ�FKLOGUHQ�EHORZ�WKH�DJH�RI���\HDUV�

&XUUHQWO\�DYDLODEOH�GDWD�DUH�GHVFULEHG�LQ�VHFWLRQ����������DQG������EXW�QR�UHFRPPHQGDWLRQV�RQ�D�SRVRORJ\�FDQ�EH�
PDGH�

%HFDXVH�RI� WKH� ODFN�RI�VXIILFLHQW�VDIHW\�GDWD��0HEHQGD]ROH VKRXOG�QRW�EH�XVHG� LQ�FKLOGUHQ�EHORZ�WKH�DJH�RI���
\HDU��VHH�VHFWLRQ����������DQG������

0HWKRG�RI�$GPLQLVWUDWLRQ

2UDO�XVH�

0HEHQGD]ROH RUDO� VXVSHQVLRQ� VKRXOG� EH� FRQVLGHUHG� IRU� SDWLHQWV� VXFK� DV� \RXQJ� FKLOGUHQ� ZKR� DUH� XQDEOH� WR�
VZDOORZ�WKH�WDEOHW

����� &RQWUDLQGLFDWLRQV

0HEHQGD]ROH LV�FRQWUDLQGLFDWHG�LQ�SUHJQDQF\�DQG�LQ�SDWLHQWV�ZKR�KDYH�VKRZQ�K\SHUVHQVLWLYLW\�WR�WKH�SURGXFW�RU�
DQ\�FRPSRQHQWV�

����6SHFLDO ZDUQLQJV DQG SUHFDXWLRQV IRU XVH



1RW�UHFRPPHQGHG�LQ�WKH�WUHDWPHQW�RI�FKLOGUHQ�XQGHU���\HDUV

7KHUH�KDYH�EHHQ� UDUH� UHSRUWV�RI� UHYHUVLEOH� OLYHU� IXQFWLRQ�GLVWXUEDQFHV��KHSDWLWLV� DQG�QHXWURSHQLD�GHVFULEHG� LQ�
SDWLHQWV� ZKR� ZHUH� WUHDWHG� ZLWK� PHEHQGD]ROH� DW� VWDQGDUG� GRVDJHV� IRU� LQGLFDWHG� FRQGLWLRQV� �VHH� VHFWLRQ� ����

8QGHVLUDEOH�HIIHFWV
���7KHVH�HYHQWV��DORQJ�ZLWK�JORPHUXORQHSKULWLV�DQG�DJUDQXORF\WRVLV��KDYH�DOVR�EHHQ�UHSRUWHG�
ZLWK�GRVDJHV�VXEVWDQWLDOO\�DERYH�WKRVH�UHFRPPHQGHG�DQG�ZLWK�WUHDWPHQW�IRU�SURORQJHG�SHULRGV�RI�WLPH�

$�FDVH�FRQWURO� VWXG\�RI�D�VLQJOH�RXWEUHDN�RI�6WHYHQV�-RKQVRQ�V\QGURPH��WR[LF�HSLGHUPDO�QHFURO\VLV� �6-6�7(1��
VXJJHVWHG�D�SRVVLEOH�DVVRFLDWLRQ�ZLWK�WKH�FRQFRPLWDQW�XVH�RI�PHWURQLGD]ROH�ZLWK�PHEHQGD]ROH��$OWKRXJK�WKHUH�
DUH�QR�DGGLWLRQDO�GDWD�RQ�WKLV�SRWHQWLDO LQWHUDFWLRQ��FRQFRPLWDQW�XVH�RI�PHEHQGD]ROH�DQG�PHWURQLGD]ROH�VKRXOG�
EH�DYRLGHG�

&RQYXOVLRQV� LQ�FKLOGUHQ�� LQFOXGLQJ� LQ� LQIDQWV�EHORZ���\HDU�RI�DJH��KDYH�EHHQ�UHSRUWHG�YHU\� UDUHO\�GXULQJ�SRVW�
PDUNHWLQJ�H[SHULHQFH��VHH�VHFWLRQ����� 
8QGHVLUDEOH�HIIHFWV
���0HEHQGD]ROH KDV�QRW�EHHQ�H[WHQVLYHO\�VWXGLHG� LQ�
FKLOGUHQ�EHORZ�WKH�DJH�RI���\HDUV��7KHUHIRUH��0HEHQGD]ROH VKRXOG�EH�XVHG�LQ�FKLOGUHQ�DJHG�����\HDUV�RQO\�LI�WKH�
SRWHQWLDO�EHQHILW�MXVWLILHV�WKH�SRWHQWLDO�ULVN�

%HFDXVH�RI� WKH� ODFN�RI�VXIILFLHQW�VDIHW\�GDWD��0HEHQGD]ROH VKRXOG QRW�EH�XVHG� LQ�FKLOGUHQ�EHORZ�WKH�DJH�RI���
\HDU�

0HEHQGD]ROH VKRXOG�RQO\�EH�JLYHQ�WR�YHU\�\RXQJ�FKLOGUHQ� LI� WKHLU�ZRUP�LQIHVWDWLRQ� LQWHUIHUHV�VLJQLILFDQWO\�ZLWK�
WKHLU�QXWULWLRQDO�VWDWXV�DQG�SK\VLFDO�GHYHORSPHQW�

��� ,QWHUDFWLRQ ZLWK RWKHU PHGLFLQDO SURGXFWV DQG RWKHU IRUPV RI LQWHUDFWLRQ

&RQFRPLWDQW� WUHDWPHQW� ZLWK� FLPHWLGLQH� PD\� LQKLELW� WKH� PHWDEROLVP� RI� PHEHQGD]ROH� LQ� WKH� OLYHU�� UHVXOWLQJ� LQ�
LQFUHDVHG�SODVPD�FRQFHQWUDWLRQV�RI�WKH�GUXJ�

&RQFRPLWDQW�XVH�RI�PHEHQGD]ROH�DQG�PHWURQLGD]ROH�VKRXOG�EH�DYRLGHG��VHH�VHFWLRQ������

����3UHJQDQF\ DQG /DFWDWLRQ

3UHJQDQF\

6LQFH�0HEHQGD]ROH LV�FRQWUDLQGLFDWHG�LQ�SUHJQDQF\��SDWLHQWV�ZKR�WKLQN�WKH\�DUH��RU�PD\�EH��SUHJQDQW�VKRXOG�QRW�
WDNH�WKLV�SUHSDUDWLRQ�

%UHDVW�IHHGLQJ

/LPLWHG� GDWD� IURP� FDVH� UHSRUWV� GHPRQVWUDWH� WKDW� D� VPDOO� DPRXQW� RI� PHEHQGD]ROH� LV� SUHVHQW� LQ� KXPDQ�PLON�
IROORZLQJ RUDO� DGPLQLVWUDWLRQ�� 7KHUHIRUH�� FDXWLRQ� VKRXOG� EH� H[HUFLVHG� ZKHQ� 0HEHQGD]ROH LV� DGPLQLVWHUHG� WR�
EUHDVW�IHHGLQJ�ZRPHQ�

����(IIHFWV RQ DELOLW\ WR GULYH DQG XVH PDFKLQHV

0HEHQGD]ROH KDV�QR�LQIOXHQFH�RQ�WKH�DELOLW\�WR�GULYH�DQG�XVH�PDFKLQHV�

����� 8QGHVLUDEOH HIIHFWV

7KURXJKRXW� WKLV� VHFWLRQ� DGYHUVH� UHDFWLRQV� DUH� UHSRUWHG�� $GYHUVH� UHDFWLRQV DUH� DGYHUVH� HYHQWV� WKDW� ZHUH�
FRQVLGHUHG�WR�EH�UHDVRQDEO\�DVVRFLDWHG�ZLWK�WKH�XVH�RI�0HEHQGD]ROH EDVHG�RQ�WKH�FRPSUHKHQVLYH�DVVHVVPHQW�RI�
WKH�DYDLODEOH�DGYHUVH�HYHQW�LQIRUPDWLRQ��$�FDXVDO�UHODWLRQVKLS�ZLWK�0HEHQGD]ROH FDQQRW�EH�UHOLDEO\�HVWDEOLVKHG�LQ�
LQGLYLGXDO�FDVHV��)XUWKHU��EHFDXVH�FOLQLFDO�WULDOV�DUH�FRQGXFWHG�XQGHU�ZLGHO\�YDU\LQJ�FRQGLWLRQV��DGYHUVH�UHDFWLRQ�
UDWHV�REVHUYHG�LQ�WKH�FOLQLFDO�WULDOV�RI�D�GUXJ�FDQQRW�EH�GLUHFWO\�FRPSDUHG�WR�UDWHV�LQ�WKH�FOLQLFDO�WULDOV�RI�DQRWKHU�
GUXJ�DQG�PD\�QRW�UHIOHFW�WKH�UDWHV�REVHUYHG�LQ�FOLQLFDO�SUDFWLFH�

7KH�VDIHW\�RI�0HEHQGD]ROH ZDV�HYDOXDWHG�LQ������VXEMHFWV�ZKR�SDUWLFLSDWHG�LQ����FOLQLFDO�WULDOV�IRU�WKH�WUHDWPHQW�
RI�VLQJOH�RU�PL[HG�SDUDVLWLF�LQIHVWDWLRQV�RI�WKH�JDVWURLQWHVWLQDO�WUDFW��,Q�WKHVH����FOLQLFDO�WULDOV��QR�DGYHUVH�GUXJ
UHDFWLRQV��$'5V��RFFXUUHG�LQ�����RI�0HEHQGD]ROH�WUHDWHG�VXEMHFWV�

$'5V�LGHQWLILHG�IURP�FOLQLFDO�WULDOV�DQG�SRVW�PDUNHWLQJ�H[SHULHQFH�ZLWK�0HEHQGD]ROH DUH�LQFOXGHG�LQ�7DEOH����7KH�
GLVSOD\HG�IUHTXHQF\�FDWHJRULHV�XVH�WKH�IROORZLQJ�FRQYHQWLRQ�

9HU\�FRPPRQ����������



&RPPRQ���������WR���������

8QFRPPRQ����������WR����������

5DUH������������WR�����������

9HU\�UDUH��������������

1RW�NQRZQ��FDQQRW�EH�HVWLPDWHG�IURP�WKH�DYDLODEOH�GDWD��

7DEOH����$GYHUVH�'UXJ�5HDFWLRQV�5HSRUWHG�LQ�&OLQLFDO�7ULDOV�DQG�3RVW�PDUNHWLQJ�([SHULHQFH�IRU�0HEHQGD]ROH

6\VWHP�2UJDQ�&ODVV $GYHUVH�'UXJ�5HDFWLRQV

)UHTXHQF\�&DWHJRU\

&RPPRQ
��� ������ WR� ��
�����

8QFRPPRQ
����������WR���������

5DUH
�����������WR���������

%ORRG� DQG� /\PSKDWLF�
6\VWHP�'LVRUGHUV

1HXWURSHQLDE

$JUDQXORF\WRVLVE 


,PPXQH� 6\VWHP�
'LVRUGHUV

+\SHUVHQVLWLYLW\� LQFOXGLQJ�
DQDSK\ODFWLF� UHDFWLRQ� DQG�
DQDSK\ODFWRLG�UHDFWLRQE

1HUYRXV� 6\VWHP�
'LVRUGHUV

&RQYXOVLRQVE

'L]]LQHVVD

*DVWURLQWHVWLQDO�
'LVRUGHUV

$EGRPLQDO�SDLQD $EGRPLQDO� GLVFRPIRUWD��
'LDUUKRHDD�
)ODWXOHQFHD

1DXVHDD��9RPLWLQJD

+HSDWRELOLDU\�'LVRUGHUV +HSDWLWLVE��$EQRUPDO�OLYHU�IXQFWLRQ�
WHVWVE

6NLQ� DQG� 6XEFXWDQHRXV�
7LVVXH�'LVRUGHUV

5DVKD

7R[LF�HSLGHUPDO�QHFURO\VLVE�
6WHYHQV�-RKQVRQ�V\QGURPHE�
([DQWKHPDE�
$QJLRHGHPDE�
8UWLFDULDE�
$ORSHFLDE

5HQDO� DQG� 8ULQDU\�
'LVRUGHUV

*ORPHUXORQHSKULWLVE 


D $'5�IUHTXHQF\�GDWD�GHULYHG�IURP�&OLQLFDO�7ULDOV�RU�(SLGHPLRORJLFDO�6WXGLHV

E $'5V�QRW�REVHUYHG�LQ�FOLQLFDO�WULDOV�DQG�IUHTXHQF\�FDOFXODWHG�EDVHG�RQ������SDWLHQWV�H[SRVHG�LQ�FOLQLFDO�WULDOV�
DQG�HSLGHPLRORJLFDO�VWXGLHV��GLYLGHG�E\����)UHTXHQF\� ���������


�2EVHUYHG�LQ�KLJKHU�DQG�SURORQJHG�GRVHV

������ 2YHUGRVH

,Q� SDWLHQWV� WUHDWHG� DW� GRVDJHV� VXEVWDQWLDOO\� KLJKHU� WKDQ� UHFRPPHQGHG� RU� IRU� SURORQJHG� SHULRGV� RI� WLPH�� WKH�
IROORZLQJ�DGYHUVH�UHDFWLRQV�KDYH�EHHQ�UHSRUWHG�UDUHO\��DORSHFLD��UHYHUVLEOH�OLYHU�IXQFWLRQ�GLVWXUEDQFHV��KHSDWLWLV��
DJUDQXORF\WRVLV�� QHXWURSHQLD� DQG� JORPHUXORQHSKULWLV�� :LWK� WKH� H[FHSWLRQ� RI� DJUDQXORF\WRVLV� DQG�
JORPHUXORQHSKULWLV��WKHVH�DOVR�KDYH�EHHQ�UHSRUWHG�LQ�SDWLHQWV�ZKR�ZHUH�WUHDWHG�ZLWK�PHEHQGD]ROH�DW�VWDQGDUG�
GRVDJHV��VHH�VHFWLRQ������

6LJQV�DQG�V\PSWRPV

,Q�WKH�HYHQW�RI�DFFLGHQWDO�RYHUGRVDJH��DEGRPLQDO�FUDPSV��QDXVHD��YRPLWLQJ�DQG�GLDUUKRHD�PD\�RFFXU�



7UHDWPHQW

7KHUH�LV�QR�VSHFLILF�DQWLGRWH��$FWLYDWHG�FKDUFRDO�PD\�EH�JLYHQ�LI�FRQVLGHUHG�DSSURSULDWH�

���������� 3+$50$&2/2*,&$/3523(57,(6

������� 3KDUPDFRG\QDPLFV SURSHUWLHV

3KDUPDFRWKHUDSHXWLF� JURXS�� DQWKHOPLQWLF� IRU� RUDO� DGPLQLVWUDWLRQ�� EHQ]LPLGD]ROH� GHULYDWLYHV�� $7&� FRGH��
3��&$���

,Q�YLWUR DQG LQ�YLYR ZRUN�VXJJHVWV�WKDW�PHEHQGD]ROH�EORFNV�WKH�XSWDNH�RI�JOXFRVH�E\�DGXOW�DQG�ODUYDO�IRUPV�RI�
KHOPLQWKV�� LQ�D�VHOHFWLYH�DQG� LUUHYHUVLEOH�PDQQHU��,QKLELWLRQ�RI�JOXFRVH�XSWDNH�DSSHDUV� WR� OHDG� WR�HQGRJHQRXV�
GHSOHWLRQ� RI� JO\FRJHQ VWRUHV�ZLWKLQ� WKH� KHOPLQWK�� /DFN� RI� JO\FRJHQ� OHDGV� WR� GHFUHDVHG� IRUPDWLRQ� RI� $73� DQG�
XOWUDVWUXFWXUDO�FKDQJHV�LQ�WKH�FHOOV�

7KHUH�LV�QR�HYLGHQFH�WKDW�0HEHQGD]ROH LV�HIIHFWLYH�LQ�WKH�WUHDWPHQW�RI�F\VWLFHUFRVLV�

����� 3KDUPDFRNLQHWLF SURSHUWLHV

$EVRUSWLRQ

)ROORZLQJ�RUDO�DGPLQLVWUDWLRQ��������RI WKH�GRVH�UHDFKHV�WKH�V\VWHPLF�FLUFXODWLRQ��GXH�WR�LQFRPSOHWH�DEVRUSWLRQ�
DQG� SUH�V\VWHPLF� PHWDEROLVP� �ILUVW�SDVV� HIIHFW��� 7KH� PDMRULW\� RI� DQ� RUDOO\� DGPLQLVWHUHG� GRVH� UHPDLQV� LQ� WKH�
JDVWURLQWHVWLQDO� WUDFW�� 0D[LPXP� SODVPD� FRQFHQWUDWLRQV� DUH� JHQHUDOO\� VHHQ� �� WR� �� KRXUV� DIWHU� DGPLQLVWUDWLRQ��
$GPLQLVWUDWLRQ�ZLWK�D�KLJK�IDW�PHDO�LQFUHDVHV�WKH�ELRDYDLODELOLW\�RI�PHEHQGD]ROH��EXW�WKH�RYHUDOO�HIIHFW�RI�IRRG�RQ�
WKH�DPRXQW�RI�GUXJ�UHPDLQLQJ�LQ�WKH�JDVWURLQWHVWLQDO�WUDFW�LV�QRW�H[SHFWHG�WR�EH�VXEVWDQWLDO�

'LVWULEXWLRQ

7KH�SODVPD�SURWHLQ�ELQGLQJ�RI�PHEHQGD]ROH�LV����WR������7KH�YROXPH�RI�GLVWULEXWLRQ�LV���WR���/�NJ��LQGLFDWLQJ�
WKDW�PHEHQGD]ROH�SHQHWUDWHV�DUHDV�RXWVLGH�WKH�YDVFXODU�VSDFH��7KLV�LV�VXSSRUWHG�E\�GDWD�LQ�SDWLHQWV�RQ�FKURQLF�
PHEHQGD]ROH�WKHUDS\��H�J������PJ�NJ�GD\�IRU������PRQWKV��WKDW�VKRZ�GUXJ�OHYHOV�LQ�WLVVXH�

0HWDEROLVP

2UDOO\�DGPLQLVWHUHG�PHEHQGD]ROH� LV�H[WHQVLYHO\�PHWDEROLVHG�SULPDULO\�E\�WKH�OLYHU��3ODVPD�FRQFHQWUDWLRQV�RI� LWV�
PDMRU� PHWDEROLWHV� �K\GURO\VHG� DQG� UHGXFHG� IRUPV� RI� PHEHQGD]ROH�� DUH� VXEVWDQWLDOO\� KLJKHU� WKDQ� WKRVH� RI�
PHEHQGD]ROH��,PSDLUHG�KHSDWLF�IXQFWLRQ��LPSDLUHG�PHWDEROLVP��RU�LPSDLUHG�ELOLDU\�HOLPLQDWLRQ�PD\�OHDG�WR�KLJKHU�
SODVPD�OHYHOV�RI�PHEHQGD]ROH�

(OLPLQDWLRQ

0HEHQGD]ROH�� WKH� FRQMXJDWHG� IRUPV� RI� PHEHQGD]ROH�� DQG� LWV� PHWDEROLWHV� OLNHO\� XQGHUJR� VRPH� GHJUHH� RI�
HQWHURKHSDWLF�UHFLUFXODWLRQ�DQG�DUH�H[FUHWHG�LQ�WKH�XULQH�DQG�ELOH��7KH�DSSDUHQW�HOLPLQDWLRQ�KDOI�OLIH�DIWHU�DQ�RUDO�
GRVH�UDQJHV�IURP���WR���KRXUV�LQ�PRVW�SDWLHQWV�

6WHDG\�VWDWH�SKDUPDFRNLQHWLFV

'XULQJ� FKURQLF� GRVLQJ� �H�J��� ���PJ�NJ�GD\� IRU� �����PRQWKV��� SODVPD� FRQFHQWUDWLRQV� RI�PHEHQGD]ROH� DQG� LWV�
PDMRU�PHWDEROLWHV�LQFUHDVH��UHVXOWLQJ�LQ�DSSUR[LPDWHO\���IROG�KLJKHU�H[SRVXUH�DW�VWHDG\�VWDWH�FRPSDUHG�WR�VLQJOH�
GRVLQJ�

3DHGLDWULF�SRSXODWLRQ

/LPLWHG� GDWD� RI� WKH�PHEHQGD]ROH� FRQFHQWUDWLRQV� LQ� SODVPD� DUH� DYDLODEOH� LQ� FKLOGUHQ� DQG� DGROHVFHQWV� �� WR� ���
\HDUV�RI�DJH��7KHVH�GDWD�GR�QRW�LQGLFDWH�VXEVWDQWLDOO\�KLJKHU�V\VWHPLF�H[SRVXUH�WR�PHEHQGD]ROH�LQ�VXEMHFWV���WR�
���\HDUV�RI�DJH�FRPSDUHG�WR�DGXOWV�

,Q�VXEMHFWV���WR����\HDUV�RI�DJH��V\VWHPLF�H[SRVXUH�LV�KLJKHU�WKDQ�LQ�DGXOWV�GXH�WR�KLJKHU�PJ�NJ�GRVH�UHODWLYH�WR�
DGXOWV�

����� 3UHFOLQLFDO VDIHW\ GDWD

,Q� DQLPDO� UHSURGXFWLRQ� VWXGLHV�� DGYHUVH� GHYHORSPHQWDO� HIIHFWV� �L�H��� VNHOHWDO� PDOIRUPDWLRQV�� VRIW� WLVVXH�
PDOIRUPDWLRQV��GHFUHDVHG�SXS�ZHLJKW��HPEU\ROHWKDOLW\��ZHUH�REVHUYHG�ZKHQ�PHEHQGD]ROH�ZDV�DGPLQLVWHUHG�WR�



SUHJQDQW�UDWV�DQG�PLFH�WKURXJKRXW�WKH�SHULRG�RI�RUJDQRJHQHVLV�RU�DV�D�VLQJOH�RUDO�GRVH�DV�ORZ�DV����PJ�NJ�LQ�
UDWV��DSSUR[LPDWHO\�����IROG�WKH�PD[LPXP�UHFRPPHQGHG�KXPDQ�GRVH��05+'����0DWHUQDO�WR[LFLW\�ZDV�SUHVHQW�DW�
WKH�KLJKHVW�RI� WKHVH�GRVHV��'RVLQJ�RI�KDPVWHUV�DQG� UDEELWV�GLG�QRW� UHVXOW� LQ�HPEU\RWR[LFLW\�RU� WHUDWRJHQLFLW\��
'RVHV�XS�WR����PJ�NJ�LQ�UDWV������IROG�WKH�05+'��EDVHG�RQ�PJ�P����JLYHQ�WR�PDOHV�IRU����GD\V�DQG�WR�IHPDOHV�
IRU����GD\V�SULRU�WR�JHVWDWLRQ��KDG�QR�HIIHFW�XSRQ�IHWXVHV�DQG�RIIVSULQJ�

1R�PXWDJHQLF� DFWLYLW\�ZDV� REVHUYHG�ZLWK�PHEHQGD]ROH� LQ� EDFWHULDO� UHYHUVH�PXWDWLRQ� WHVWV��0HEHQGD]ROH�ZDV�
PXWDJHQLF�ZKHQ�WHVWHG� LQ�WKH�PRXVH� O\PSKRPD�WK\PLGLQH�NLQDVH�DVVD\�DQG�DQHXJHQLF� LQ�YLWUR� LQ�PDPPDOLDQ�
VRPDWLF�FHOOV��,Q�WKH�LQ�YLYR�PRXVH�PLFURQXFOHXV�DVVD\��RUDOO\�DGPLQLVWHUHG�PHEHQGD]ROH�LQGXFHG�DQ�LQFUHDVHG�
IUHTXHQF\�RI�PLFURQXFOHDWHG�SRO\FKURPDWLF�HU\WKURF\WHV�ZLWK�HYLGHQFH�VXJJHVWLYH�RI�DQHXJHQLFLW\�

0HEHQGD]ROH�KDG�QR�FDUFLQRJHQLF�HIIHFWV�DW�GRVHV�DV�KLJK�DV����PJ�NJ�GD\�ZKHQ�DGPLQLVWHUHG�GDLO\�LQ�WKH�GLHW�
RYHU���\HDUV�LQ�FDUFLQRJHQLFLW\�WHVWV�LQ�PLFH�DQG�UDWV������WR�����IROG�WKH�05+'��EDVHG�RQ�PJ�P���

���������� 3+$50$&(87,&$/ 3$57,&8/$56

����� /LVW RI H[FLSLHQWV

����� ,QFRPSDWLELOLWLHV
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