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(DFK YLDO FRQWDLQV� DUWHVXQDWH�SRZGHU����PJ
(DFK�DPSRXOH�RI�VROYHQW�FRQWDLQV��VRGLXP�ELFDUERQDWH����PJ�PO����PO
(DFK DPSRXOH�RI�GLOXHQWV FRQWDLQV��VRGLXP�FKORULGH���PJ�PO� �PO

�� 3+$50$&(87,&$/�)250
$UWHVXQDWH SRZGHU IRU LQMHFWLRQ� ILQH� ZKLWH FU\VWDOOLQH�SRZGHU�
6ROYHQW��VRGLXP�ELFDUERQDWH����PJ�PO ,QMHFWLRQ�� FOHDU FRORXUOHVV OLTXLG

'LOXHQW �VRGLXP FKORULGH���PJ�PO ,QMHFWLRQ�� FOHDU FRORXUOHVV OLTXLG

�� &/,1,&$/�3$57,&8/$56

��� 7KHUDSHXWLF LQGLFDWLRQV

>/DULQDWH���@� DGPLQLVWHUHG LQWUDYHQRXVO\�RU�LQWUDPXVFXODUO\� LV LQGLFDWHG IRU WKH WUHDWPHQW�RI�VHYHUH PDODULD
FDXVHG�E\�3ODVPRGLXP�IDOFLSDUXP��LQ�DGXOWV DQG FKLOGUHQ�

&RQVLGHUDWLRQ VKRXOG�EH�JLYHQ�WR�RIILFLDO WUHDWPHQW JXLGHOLQHV IRU PDODULD �H�J� E\�:+2��

��� 3RVRORJ\ DQG PHWKRG�RI DGPLQLVWUDWLRQ

$GXOWV DQG FKLOGUHQ ZHLJKLQJ ���NJ�RU�PRUH�
>/DULQDWH���@�LV�DGPLQLVWHUHG DW�D�GRVH RI ��� PJ�RI�DUWHVXQDWH���NJ�ERG\�ZHLJKW��E\�LQWUDYHQRXV �,9�� RU�
LQWUDPXVFXODU �,0� LQMHFWLRQ� DW ������DQG����KRXUV��WKHQ�RQFH GDLO\ XQWLO RUDO WUHDWPHQW FDQ EH VXEVWLWXWHG�

&KLOGUHQ ZHLJKLQJ OHVV WKDQ����NJ�
>/DULQDWH���@�LV�DGPLQLVWHUHG DW�D�GRVH RI���PJ�RI�DUWHVXQDWH���NJ�ERG\�ZHLJKW��E\�LQWUDYHQRXV �,9� RU
LQWUDPXVFXODU �,0� LQMHFWLRQ� DW�������DQG����KRXUV� WKHQ�RQFH�GDLO\ XQWLO RUDO WUHDWPHQW�FDQ�EH�VXEVWLWXWHG
�VHH VHFWLRQ �����

>/DULQDWH���@�VKRXOG EH�DGPLQLVWHUHG IRU D�PLQLPXP RI����KRXUV �� GRVHV�� UHJDUGOHVV RI WKH SDWLHQW¶V DELOLW\
WR�WROHUDWH RUDO PHGLFDWLRQ HDUOLHU� $IWHU DW OHDVW����KRXUV�RI�>/DULQDWH���@��DQG�ZKHQ DEOH WR WROHUDWH RUDO
PHGLFDWLRQ� WKH SDWLHQW VKRXOG EH�VZLWFKHG�WR�D�FRPSOHWH WUHDWPHQW FRXUVH RI�DQ�RUDO FRPELQDWLRQ
DQWLPDODULDO UHJLPHQ� 5HOHYDQW WUHDWPHQW JXLGHOLQHV VKRXOG EH FRQVXOWHG ZKHQ VHOHFWLQJ DQ DSSURSULDWH
UHJLPHQ� H�J� WKRVH RI WKH :+2��VHH UHIHUHQFH VHFWLRQ DW�HQG�RI WKLV 6P3&��

+HSDWLF�DQG�UHQDO LPSDLUPHQW��
'RVH DGMXVWPHQW LV QRW QHFHVVDU\�LQ�SDWLHQWV ZLWK KHSDWLF�RU�UHQDO LPSDLUPHQW �VHH 6HFWLRQV�����DQG �����

)RU LQVWUXFWLRQV�RQ�UHFRQVWLWXWLRQ RI�>/DULQDWH���@�EHIRUH DGPLQLVWUDWLRQ� VHH�VHFWLRQ������

��� &RQWUDLQGLFDWLRQV
>/DULQDWH���@�LV�FRQWUDLQGLFDWHG�LQ�SDWLHQWV ZLWK K\SHUVHQVLWLYLW\ WR DUWHVXQDWH RU�RWKHU�DUWHPLVLQLQV�RU� WR�DQ\�
RI�WKH�FRPSRQHQWV�RI WKH IRUPXODWLRQ OLVWHG�LQ�VHFWLRQ ����
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��� 6SHFLDO ZDUQLQJV DQG�SUHFDXWLRQV IRU�XVH

1RQ�IDOFLSDUXP�PDODULD
$UWHVXQDWH KDV QRW EHHQ HYDOXDWHG LQ WKH WUHDWPHQW RI VHYHUH PDODULD GXH�WR�3ODVPRGLXP�YLYD[� 3ODVPRGLXP
PDODULDH RU 3ODVPRGLXP�RYDOH�

5HVLVWDQFH�WR�DQWLPDODULDOV
/RFDO LQIRUPDWLRQ RQ WKH�SUHYDOHQFH�RI�UHVLVWDQFH WR DQWLPDODULDOV VKRXOG�EH�FRQVLGHUHG LQ�FKRRVLQJ�WKH
DSSURSULDWH FRPELQDWLRQ DQWLPDODULDO UHJLPHQ�IRU�XVH ZLWK�>/DULQDWH���@� 5HOHYDQW WUHDWPHQW JXLGHOLQHV
VKRXOG EH FRQVXOWHG VXFK DV WKRVH�RI�WKH�:+2�DQG�SXEOLF KHDOWK DXWKRULWLHV �VHH UHIHUHQFH VHFWLRQ DW HQG�RI�
WKLV 6P3&��

3RVW�WUHDWPHQW KDHPRO\WLF�DQDHPLD
'HOD\HG KDHPRO\WLF DQDHPLD IROORZLQJ WUHDWPHQW ZLWK LQMHFWDEOH DUWHVXQDWH KDV EHHQ REVHUYHG�LQ�FKLOGUHQ LQ
PDODULD HQGHPLF DUHDV�DQG�LQ QRQ�LPPXQH WUDYHOHUV SUHVHQWLQJ ZLWK VHYHUH IDOFLSDUXP PDODULD� 7KH ULVN ZDV
PRVW SURQRXQFHG LQ�SDWLHQWV ZLWK K\SHUSDUDVLWDHPLD DQG�LQ�\RXQJHU FKLOGUHQ� 6RPH FDVHV�KDYH EHHQ VHYHUH
DQG�UHTXLUHG�EORRG�WUDQVIXVLRQ� 9LJLODQFH IRU GHOD\HG RQVHW DQDHPLD LV WKHUHIRUH DGYLVHG� SDUWLFXODUO\ LQ
K\SHUSDUDVLWDHPLF SDWLHQWV�DQG�\RXQJHU FKLOGUHQ��DQG�SURORQJHG IROORZ�XS�VKRXOG�EH�FRQVLGHUHG �H�J��������
GD\V�� $V WKH RYHUDOO EHQHILW�ULVN UDWLR UHPDLQV KLJKO\ IDYRXUDEOH IRU LQMHFWDEOH DUWHVXQDWH�LQ�WKH WUHDWPHQW RI
VHYHUH PDODULD� :+2�VWURQJO\ UHFRPPHQGV LWV�FRQWLQXHG XVH� UHIHU WR UHOHYDQW WUHDWPHQW JXLGHOLQHV �VHH
UHIHUHQFH VHFWLRQ DW HQG�RI�WKLV GRFXPHQW��

+HSDWLF���UHQDO LPSDLUPHQW�
'DWD UHJDUGLQJ DUWHVXQDWH SKDUPDFRNLQHWLFV�LQ�SDWLHQWV ZLWK�KHSDWLF DQG�RU UHQDO LPSDLUPHQW DUH OLPLWHG�
%DVHG�RQ�GDWD IURP VWXGLHV�LQ�SDWLHQWV ZLWK VHYHUH PDODULD� DV�ZHOO DV�WKH�NQRZQ�PHWDEROLVP�RI�DUWHVXQDWH
�VHH 6HFWLRQ ����� GRVDJH DGMXVWPHQW LV�QRW FRQVLGHUHG QHFHVVDU\�LQ�SDWLHQWV ZLWK KHSDWLF RU UHQDO LPSDLUPHQW�

3DHGLDWULF SRSXODWLRQ
,Q FOLQLFDO WULDOV� WKH HIILFDF\�DQG�VDIHW\�RI�LQWUDYHQRXV�DQG�LQWUDPXVFXODU DUWHVXQDWH KDYH EHHQ VLPLODU LQ
DGXOW�DQG�SDHGLDWULF SRSXODWLRQV�

([FLSLHQWV

7KLV PHGLFLQDO SURGXFW FRQWDLQV VRGLXP

)RU ,QWUDYHQRXV �,9� ,QMHFWLRQ�����PJ�P/�
7KLV PHGLFLQDO SURGXFW FRQWDLQV ����� PJ� �������PPRO�� VRGLXP�SHU�RQH� LQMHFWLRQ �SUHSDUHG� E\�GLVVROYLQJ
���PJ DUWHVXQDWH LQ���PO� VRGLXP�ELFDUERQDWH ����PJ�P/� LQMHFWLRQ DQG GLOXWLQJ WKLV ZLWK���PO� ���PJ�P/�
VRGLXP�FKORULGH�� LV HTXLYDOHQW WR ������RI WKH :+2 UHFRPPHQGHG PD[LPXP GDLO\ LQWDNH�RI���J�VRGLXP�IRU
DQ�DGXOW�

)RU LQWUDPXVFXODU �,0� LQMHFWLRQ ��� PJ�P/�
7KLV PHGLFLQDO SURGXFW FRQWDLQV ����� PJ� �������PPRO�� VRGLXP�SHU� RQH� LQMHFWLRQ �SUHSDUHG� E\�GLVVROYLQJ
���PJ DUWHVXQDWH LQ���PO� VRGLXP�ELFDUERQDWH� ����PJ�P/� LQMHFWLRQ DQG GLOXWLQJ WKLV ZLWK���PO� ���PJ�P/�
VRGLXP�FKORULGH�� LV HTXLYDOHQW WR��������RI WKH :+2 UHFRPPHQGHG PD[LPXP GDLO\ LQWDNH�RI���J�VRGLXP�
IRU�DQ DGXOW�

��� ,QWHUDFWLRQ ZLWK�RWKHU PHGLFLQDO SURGXFWV DQG�RWKHU�IRUPV RI LQWHUDFWLRQ
$UWHVXQDWH LV�UDSLGO\�DQG�H[WHQVLYHO\ FRQYHUWHG WR GLK\GURDUWHPLVLQLQ �'+$�� WKH DFWLYH PHWDEROLWH�
SULPDULO\�E\�SODVPD�DQG�HU\WKURF\WH HVWHUDVHV� '+$ HOLPLQDWLRQ LV�DOVR UDSLG �KDOI�OLIH DSSUR[LPDWHO\ ��
PLQXWHV��DQG�WKH�SRWHQWLDO IRU GUXJ�GUXJ�LQWHUDFWLRQV DSSHDUV OLPLWHG� ,Q�YLWUR GUXJ�LQWHUDFWLRQ VWXGLHV KDYH
GHPRQVWUDWHG PLQLPDO HIIHFWV RI DUWHVXQDWH RQ�F\WRFKURPH 3��� LVRHQ]\PHV� )HZ�FOLQLFDO GUXJ�GUXJ
LQWHUDFWLRQ VWXGLHV KDYH EHHQ SHUIRUPHG� $Q LQFUHDVH LQ SODVPD FRQFHQWUDWLRQV RI�DUWHVXQDWH ZDV REVHUYHG
ZLWK�QHYLUDSLQH�DQG�D�UHGXFHG SODVPD FRQFHQWUDWLRQ RI�GLK\GURDUWHPLVLQLQ�ZDV REVHUYHG ZKHQ DUWHVXQDWH LV
JLYHQ ZLWK�ULWDQRYLU�



3DJH ��RI

��� )HUWLOLW\� SUHJQDQF\ DQG EUHDVWIHHGLQJ

3UHJQDQF\
6HYHUH PDODULD LV HVSHFLDOO\ KD]DUGRXV�GXULQJ�SUHJQDQF\� WKHUHIRUH IXOO�GRVH�SDUHQWHUDO DUWHVXQDWH WUHDWPHQW
VKRXOG EH�DGPLQLVWHUHG DW DQ\ VWDJH RI SUHJQDQF\ ZLWKRXW GHOD\�

,Q DQLPDO VWXGLHV� DUWHVXQDWH KDV�EHHQ DVVRFLDWHG ZLWK IHWDO WR[LFLW\�GXULQJ�WKH ILUVW WULPHVWHU RI SUHJQDQF\�
/LPLWHG FOLQLFDO H[SHULHQFH ZLWK�WKH�XVH RI DUWHVXQDWH LQ�WKH�ILUVW WULPHVWHU RI SUHJQDQF\ DV�ZHOO DV FOLQLFDO
GDWD�IURP PRUH�WKDQ������ SUHJQDQW ZRPHQ� WUHDWHG ZLWK DUWHPLVLQLQ GHULYDWLYHV LQ�WKH�VHFRQG DQG WKLUG
WULPHVWHU��GR�QRW LQGLFDWH DGYHUVH HIIHFWV RI DUWHVXQDWH RQ SUHJQDQF\�RU�RQ WKH KHDOWK�RI�WKH IHWXV�QHZERUQ
FKLOG�

%UHDVWIHHGLQJ
/LPLWHG LQIRUPDWLRQ LQGLFDWHV WKDW GLK\GURDUWHPLVLQLQ��WKH�DFWLYH PHWDEROLWH�RI�DUWHVXQDWH� LV SUHVHQW DW�ORZ�
OHYHOV�LQ�EUHDVW PLON� 7KH GUXJ OHYHOV DUH QRW H[SHFWHG�WR�FDXVH�DQ\�DGYHUVH HIIHFWV LQ�EUHDVWIHG LQIDQWV��7KH�
DPRXQW�RI�GUXJ SUHVHQW�LQ�EUHDVW PLON�GRHV�QRW SURWHFW WKH LQIDQW IURP PDODULD�

)HUWLOLW\
1R VSHFLILF VWXGLHV ZLWK DUWHVXQDWH LQ� KXPDQV� KDYH EHHQ FRQGXFWHG WR HYDOXDWH HIIHFWV� RQ� IHUWLOLW\� ,Q� D�
UHSURGXFWLRQ WR[LFLW\�VWXG\�LQ UDWV� WHVWLFXODU DQG HSLGLG\PDO OHVLRQV ZHUH VHHQ� EXW WKHUH ZHUH�QR�HIIHFWV RQ
IHUWLOLW\ �VHH VHFWLRQ ����� 7KH UHOHYDQFH RI WKLV ILQGLQJ�IRU�KXPDQV LV�XQNQRZQ�

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

7KHUH LV�QR LQIRUPDWLRQ�RQ�WKH�HIIHFW�RI�DUWHVXQDWH�RQ�WKH DELOLW\ WR�GULYH RU XVH�PDFKLQHV� 7KH SDWLHQW¶V
FOLQLFDO VWDWXV VKRXOG EH FRQVLGHUHG ZKHQ DVVHVVLQJ DELOLW\�WR�GULYH RU RSHUDWH PDFKLQHU\�

��� 8QGHVLUDEOH HIIHFWV
7KH�PRVW LPSRUWDQW UHSRUWHG VLGH HIIHFW RI DUWHVXQDWH LV D�UDUH VHYHUH DOOHUJLF UHDFWLRQ �HVWLPDWHG ULVN
DSSUR[LPDWHO\ ��LQ������SDWLHQWV�� ZKLFK KDV LQYROYHG XUWLFDULDO UDVK DV�ZHOO DV�RWKHU V\PSWRPV��LQFOXGLQJ�
K\SRWHQVLRQ��SUXULWXV� RHGHPD��DQG�RU�G\VSQRHD�

0RUH�FRPPRQ PLQRU VLGH HIIHFWV DVVRFLDWHG ZLWK ,9 DGPLQLVWUDWLRQ�KDYH LQFOXGHG GL]]LQHVV� OLJKW��
KHDGHGQHVV� UDVK� DQG WDVWH DOWHUDWLRQ �PHWDOOLF� ELWWHU WDVWH�� 1DXVHD� YRPLWLQJ� DQRUH[LD DQG GLDUUKHD KDYH
DOVR EHHQ UHSRUWHG� KRZHYHU LW LV XQFHUWDLQ ZKHWKHU VXFK HYHQWV KDYH EHHQ V\PSWRPV�RI�VHYHUH PDODULD�

$GYHUVH HYHQWV FRQVLGHUHG DW OHDVW SRVVLEO\ UHODWHG�WR�DUWHVXQDWH DUH OLVWHG EHORZ�E\�ERG\�V\VWHP� RUJDQ FODVV
DQG�DEVROXWH IUHTXHQF\� )UHTXHQFLHV DUH GHILQHG DV�YHU\ FRPPRQ�� ��������FRPPRQ ������±������
XQFRPPRQ��������±������� UDUH ����� ���±�������� DQG YHU\ UDUH ������� �����

%ORRG�DQG O\PSKDWLF V\VWHPV GLVRUGHUV
8QFRPPRQ� 1HXWURSHQLD DQG DQDHPLD �ERWK RFFDVLRQDOO\ VHYHUH�� WKURPERF\WRSHQLD
9HU\ UDUH� 3XUH UHG FHOO DSODVLD
)UHTXHQF\ XQNQRZQ� 3RVW�WUHDWPHQW KDHPRO\WLFDQDHPLD�
� PLOG DQG WUDQVLHQW GHFUHDVH LQ UHWLFXORF\WH
FRXQW�

1HUYRXV V\VWHP GLVRUGHUV
&RPPRQ��'L]]LQHVV� OLJKW�KHDGHGQHVV� KHDGDFKH� LQVRPQLD� WLQQLWXV �ZLWK RU ZLWKRXW GHFUHDVH LQ
DXGLWRU\ IXQFWLRQ�
9HU\ UDUH� 3HULSKHUDO�QHXURSDWK\��RU SDUDHVWKHVLD�

5HVSLUDWRU\ GLVRUGHUV
&RPPRQ��&RXJK��QDVDO V\PSWRPV

*DVWURLQWHVWLQDO GLVRUGHUV
&RPPRQ��$OWHUHG WDVWH� QDXVHD� YRPLWLQJ��DEGRPLQDO�SDLQ�RU FUDPSV� GLDUUKRHD
5DUH� 5DLVHG VHUXP DP\ODVH� SDQFUHDWLWLV

+HSDWRELOLDU\ GLVRUGHUV
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8QFRPPRQ� 7UDQVLHQW ULVHV�LQ�OLYHU WUDQVDPLQDVHV �$67� $/7�
5DUH� +HSDWLWLV

6NLQ�DQG�VXEFXWDQHRXV WLVVXH GLVRUGHUV
&RPPRQ��5DVK� DORSHFLD

0XVFXORVNHOHWDO�DQG�FRQQHFWLYH WLVVXH GLVRUGHUV
&RPPRQ��$UWKUDOJLD� PXVFOH GLVRUGHUV

*HQHUDO GLVRUGHUV DQG DGPLQLVWUDWLRQ VLWH FRQGLWLRQV
&RPPRQ��)DWLJXH� PDODLVH� IHYHU� SDLQ DW LQMHFWLRQ VLWH

,PPXQH�V\VWHP GLVRUGHUV
8QFRPPRQ� K\SHUVHQVLWLYLW\


3RVW�WUHDWPHQW DQDHPLD
&DVHV RI GHOD\HG KDHPRO\WLF DQDHPLD KDYH EHHQ LGHQWLILHG�LQ�QRQ�LPPXQH WUDYHOHUV IROORZLQJ WUHDWPHQW RI
VHYHUH PDODULD ZLWK LQMHFWDEOH DUWHVXQDWH� 6RPH ZHUH VHYHUH DQG UHTXLUHG EORRG WUDQVIXVLRQV� ,Q�D�VWXG\�LQ
$IULFDQ FKLOGUHQ DJHG���PRQWKV�WR����\HDUV RI DJH LQ�PDODULD HQGHPLF DUHDV����RXW�RI����FKLOGUHQ ����
H[SHULHQFHG�GHOD\HG KDHPRO\WLF DQDHPLD IROORZLQJ WUHDWPHQW ZLWK LQMHFWDEOH DUWHVXQDWH��DQG�RQH�FKLOG�
UHTXLUHG WUDQVIXVLRQ� 5LVN ZDV LQFUHDVHG ZLWK K\SHUSDUDVLWDHPLD�LQ�DOO DJH JURXSV�DQG�ZLWK \RXQJHU DJH LQ
FKLOGUHQ� 2QVHW RI KDHPRO\VLV�DQG�DQDHPLD ZDV HYLGHQW�E\�������GD\V DIWHU DUWHVXQDWH WUHDWPHQW��9LJLODQFH
IRU�WKLV DGYHUVH HYHQW LV DGYLVHG�

3DHGLDWULF SRSXODWLRQ�
7KH�VDIHW\ SURILOH RI LQMHFWDEOH DUWHVXQDWH LV VLPLODU LQ FKLOGUHQ�DQG�DGXOWV�

5HSRUWLQJ VXVSHFWHG DGYHUVH UHDFWLRQV DIWHU DXWKRULVDWLRQ RI WKH�PHGLFLQDO SURGXFW LV LPSRUWDQW� ,W DOORZV
FRQWLQXHG PRQLWRULQJ�RI�WKH EHQHILW�ULVN EDODQFH RI WKH PHGLFLQDO SURGXFW� +HDOWKFDUH SURIHVVLRQDOV DUH DVNHG
WR�UHSRUW DQ\ VXVSHFWHG DGYHUVH UHDFWLRQV WR�WKH�PDUNHWLQJ DXWKRULVDWLRQ KROGHU��RU��LI DYDLODEOH� YLD WKH
QDWLRQDO UHSRUWLQJ V\VWHP�

��� 2YHUGRVH

([SHULHQFH RI DFXWH RYHUGRVH ZLWK DUWHVXQDWH LV OLPLWHG��$�FDVH RI RYHUGRVH KDV EHHQ GRFXPHQWHG LQ�D�
��\HDU�ROG FKLOG ZKR ZDV LQDGYHUWHQWO\ DGPLQLVWHUHG UHFWDO DUWHVXQDWH DW D�GRVH�RI����PJ�NJ�GD\ RYHU���GD\V�
UHSUHVHQWLQJ�D�GRVH�PRUH WKDQ���IROG�KLJKHU�WKDQ WKH KLJKHVW UHFRPPHQGHG DUWHVXQDWH GRVH� 7KH RYHUGRVH
ZDV DVVRFLDWHG ZLWK SDQF\WRSHQLD� PHOHQD� VHL]XUHV� PXOWL�RUJDQ IDLOXUH�DQG�GHDWK�

7UHDWPHQW�RI�RYHUGRVH VKRXOG FRQVLVW�RI�JHQHUDO VXSSRUWLYH PHDVXUHV�

�� 3+$50$&2/2*,&$/�� 3523(57,(6

��� 3KDUPDFRG\QDPLF SURSHUWLHV
3KDUPDFRWKHUDSHXWLF JURXS� $QWLPDODULD� $7&�FRGH��3��%(���

0HFKDQLVP�RI�DFWLRQ
$UWHVXQDWH LV�D�KHPLVXFFLQDWH GHULYDWLYH�RI�GLK\GURDUWHPLVLQLQ� ZKLFK LV LWVHOI IRUPHG�E\�WKH�UHGXFWLRQ RI
DUWHPLVLQLQ� $UWHPLVLQLQ LV D�VHVTXLWHUSHQH ODFWRQH HQGRSHUR[LGH H[WUDFWHG IURP TLQJKDR �VZHHW ZRUPZRRG�
$UWHPLVLD�DQQXD�/��� D�SODQW ZKLFK KDV EHHQ XVHG IRU FHQWXULHV LQ WUDGLWLRQDO &KLQHVH PHGLFLQH�

7KH�PHFKDQLVP�RI�DFWLRQ RI WKH DUWHPLVLQLQV OLNHO\ LQYROYHV FOHDYDJH RI WKH LQWHUQDO HQGRSHUR[LGH EULGJH
WKURXJK UHDFWLRQ ZLWK KDHPH ZLWKLQ�WKH�LQIHFWHG HU\WKURF\WH� WKHUHE\ JHQHUDWLQJ IUHH UDGLFDOV ZKLFK DON\ODWH
YLWDO SDUDVLWH SURWHLQV� +RZHYHU� DUWHPLVLQLQV KDYH DOVR EHHQ UHSRUWHG WR LQKLELW DQ HVVHQWLDO SDUDVLWH FDOFLXP
DGHQRVLQH WULSKRVSKDWDVH�

7KH�DUWHPLVLQLQV DUH GLVWLQJXLVKHG IURP�RWKHU�DQWLPDODULDOV�E\�WKHLU DELOLW\�WR�NLOO DOO HU\WKURF\WLF VWDJHV�RI�
WKH�PDODULD SDUDVLWH� LQFOXGLQJ WKH�UHODWLYHO\ LQDFWLYH ULQJ VWDJH�DQG�ODWH VFKL]RQWV� DV�ZHOO DV WKH JDPHWRF\WHV
UHVSRQVLEOH�IRU PDODULD WUDQVPLVVLRQ� $UWHVXQDWH DQG�WKH DUWHPLVLQLQV DUH WKH PRVW UDSLG DFWLQJ�RI�WKH
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DQWLPDODULDOV��DQG�WKH\ KDYH DOVR EHHQ VKRZQ WR HQKDQFH VSOHQLF FOHDUDQFH RI LQIHFWHG HU\WKURF\WHV�E\�
UHGXFLQJ F\WRDGKHUHQFH�

,Q�YLWUR��GLK\GURDUWHPLVLQLQ �'+$�� WKH DFWLYH PHWDEROLWH�RI�DUWHVXQDWH� H[KLELWV VLPLODU�SRWHQF\�DJDLQVW
FKORURTXLQH�UHVLVWDQW DQG FKORURTXLQH�VHQVLWLYH FORQHV�RI�3� IDOFLSDUXP�

$UWHVXQDWH DQG WKH RWKHU DUWHPLVLQLQV DUH HVVHQWLDOO\ LQDFWLYH DJDLQVW H[WUD�HU\WKURF\WLF IRUPV� VSRUR]RLWHV�
OLYHU VFKL]RQWHV RU PHUR]RLWHV�

&OLQLFDO HIILFDF\ DQG VDIHW\
,Q�WKH�6($48$0$7 �6RXWK (DVW $VLDQ 4XLQLQH $UWHVXQDWH 0DODULD 7ULDO�� DQ�LQWHUQDWLRQDO UDQGRPLVHG�
RSHQ�ODEHO� PXOWLFHQWHU WULDO FRQGXFWHG�LQ�%DQJODGHVK��,QGLD��,QGRQHVLD DQG 0\DQPDU� ���� SDWLHQWV ZLWK
VHYHUH PDODULD �LQFOXGLQJ ���� DGXOWV� ZHUH WUHDWHG LQWUDYHQRXVO\ ZLWK�HLWKHU DUWHVXQDWH RU TXLQLQH�
$UWHVXQDWH ZDV DGPLQLVWHUHG DW ��� PJ�NJ ,9 DW�������DQG����K�DQG WKHQ HYHU\����K�XQWLO�WKH�SDWLHQW FRXOG
WROHUDWH RUDO PHGLFDWLRQ� 4XLQLQH ZDV JLYHQ ,9 DW����PJ�NJ RYHU���KRXUV� IROORZHG�E\����PJ�NJ RYHU�����
KRXUV����WLPHV GDLO\ XQWLO RUDO WKHUDS\ FRXOG EH�VWDUWHG� 0RUWDOLW\ LQ�WKH DUWHVXQDWH JURXS ZDV ��� YHUVXV
����LQ�WKH TXLQLQH JURXS� IRU�D�UHGXFWLRQ�LQ�ULVN�RI�GHDWK�RI������ �S �������� 6XEJURXS DQDO\VLV VXJJHVWHG
D�JUHDWHU EHQHILW�RI�DUWHVXQDWH YHUVXV TXLQLQH LQ SDWLHQWV ZLWK�SDUDVLWDHPLD!���� 7KH UHGXFWLRQ�LQ�PRUWDOLW\
REVHUYHG LQ�WKH ��� SDHGLDWULF SDWLHQWV ���� \HDUV RI DJH� DSSHDUHG FRQVLVWHQW ZLWK�WKH�RYHUDOO UHVXOWV�
KRZHYHU�WKH�QXPEHU�RI FKLOGUHQ ZDV WRR VPDOO�WR�GHPRQVWUDWH VWDWLVWLFDO VLJQLILFDQFH� 3RVW�WUHDWPHQW
K\SRJO\FDHPLD�ZDV PRUH FRPPRQ�LQ�WKH�TXLQLQH�WUHDWHG JURXS�

3DHGLDWULFV
7KH�$48$0$7 �$IULFDQ 4XLQLQH $UWHVXQDWH 0DODULD 7ULDO� ZDV DQ LQWHUQDWLRQDO� UDQGRPL]HG RSHQ�ODEHO
PXOWLFHQWHU WULDO ZKLFK VRXJKW�WR�H[WHQG�WKH�UHVXOWV RI�WKH 6($48$0$7 VWXG\�E\�FRPSDULQJ�SDUHQWHUDO
DUWHVXQDWH YHUVXV ,9 TXLQLQH IRU VHYHUH PDODULD LQ ���� $IULFDQ FKLOGUHQ�������\HDUV� LQ���$IULFDQ FRXQWULHV
�0R]DPELTXH��7KH�*DPELD� *KDQD� .HQ\D� 7DQ]DQLD� 1LJHULD� 8JDQGD� 5ZDQGD��DQG�'HPRFUDWLF 5HSXEOLF
RI�WKH &RQJR�� 'RVLQJ ZDV VLPLODU�WR�6($48$0$7� H[FHSW WKDW ERWK DUWHVXQDWH�DQG�TXLQLQH FRXOG EH
DGPLQLVWHUHG HLWKHU LQWUDYHQRXVO\�RU�LQWUDPXVFXODUO\��XVLQJ�WKH�VDPH GRVHV IRU ,0�DQG�,9 DGPLQLVWUDWLRQ IRU
HDFK�GUXJ� 5RXJKO\ RQH�WKLUG�RI�SDWLHQWV UHFHLYHG�VWXG\�GUXJ�E\�LQWUDPXVFXODU LQMHFWLRQ� 0RUWDOLW\�LQ�WKH
DUWHVXQDWH JURXS ZDV ���� FRPSDUHG WR ����� LQ WKH TXLQLQH JURXS� UHVXOWLQJ LQ�D�UHODWLYH ULVN UHGXFWLRQ IRU
GHDWK�RI������ �S ���������WKH�ULVN UHGXFWLRQ ZDV VLPLODU IRU ,9�DQG�,0 DGPLQLVWUDWLRQ� ,Q�DGGLWLRQ��
DOWKRXJK�WKH ULVN RI QHXURORJLFDO VHTXHODH LQ VXUYLYRUV LQ�ERWK�JURXSV GLG QRW GLIIHU VLJQLILFDQWO\�E\����GD\V
IROORZLQJ WUHDWPHQW� LQ�KRVSLWDO FRPD� FRQYXOVLRQV� DQG GHWHULRUDWLRQ RI FRPD ZHUH DOO OHVV IUHTXHQW�LQ�WKH
DUWHVXQDWH�WUHDWHG SDWLHQWV� $V LQ�WKH�6($48$0$7� SRVW�WUHDWPHQW K\SRJO\FDHPLD ZDV PRUH FRPPRQ LQ
WKH�TXLQLQH�WUHDWHG JURXS�

��� 3KDUPDFRNLQHWLF SURSHUWLHV

3KDUPDFRNLQHWLFV RI�$UWHVXQDWH

$EVRUSWLRQ

2UDO ELRDYDLODELOLW\ 1RW DSSOLFDEOH

)RRG HIIHFW 1RW DSSOLFDEOH

'LVWULEXWLRQ

9ROXPH RI
GLVWULEXWLRQ �PHDQ�

$UWHVXQDWH��� /�NJ
'LK\GURDUWHPLVLQLQ� ��������/�NJ

3ODVPD
SURWHLQELQGLQJLQ YLWUR

$UWHVXQDWH� ���

'LK\GURDUWHPLVLQLQ��������ZLWK GHFUHDVHG ELQGLQJ DW
KLJKHU FRQFHQWUDWLRQV

7LVVXH GLVWULEXWLRQ 'LK\GURDUWHPLVLQLQ
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DFFXPXODWHV VXEVWDQWLDOO\ LQ�3�IDOFLSDUXP�LQIHFWHG
HU\WKURF\WHV

0HWDEROLVP

([WHQVLYHO\ K\GURO\VHG�E\�SODVPD HVWHUDVHV DQG�SHUKDSV�
DOVR E\ &<3�$��

$FWLYH PHWDEROLWH�V� 'LK\GURDUWHPLVLQLQ LV�IXUWKHU PHWDEROLVHG WKURXJK
JOXFXURQLGDWLRQ

(OLPLQDWLRQ

(OLPLQDWLRQ KDOI OLIH $UWHVXQDWH���±���PLQXWHV
'LK\GURDUWHPLVLQLQ����±���PLQXWHV

0HDQ V\VWHPLF
FOHDUDQFH �&O�)�

$UWHVXQDWH� ���/�NJ�K
'LK\GURDUWHPLVLQLQ������±���� /�NJ�K

��RI�GRVH H[FUHWHG LQ
XULQH

1$


��RI�GRVH H[FUHWHG LQ
IDHFHV

1$



,QIRUPDWLRQ QRW DYDLODEOH�

��� 3UHFOLQLFDO VDIHW\ GDWD
*HQHUDO WR[LFLW\
$UWHVXQDWH SUHVHQWV�ORZ�DFXWH WR[LFLW\� $IWHU UHSHDWHG DGPLQLVWUDWLRQ�RI��� PJ�NJ�GD\�LQ�UDWV�DQG�
�����PJ�NJ�GD\�LQ�GRJV��L�H� DSSUR[LPDWHO\ ���DQG��� WLPHV�WKH�SURSRVHG PD[LPDO WKHUDSHXWLF GRVH LQ�PDQ�
HYLGHQFH RI WR[LFLW\ ZDV REVHUYHG LQ WKH KDHPDWRSRLHWLF RUJDQV� WKH LPPXQH V\VWHP�DQG�UHVSRQVH� WKH OLYHU
DQG�NLGQH\V�
*HQRWR[LFLW\
$UWHVXQDWH GLG QRW VKRZ�DQ\ PXWDJHQLF�RU�FODVWRJHQLF SRWHQWLDO LQ LQ�YLWUR DQG�LQ YLYR WHVWV �$PHV� PRXVH
PLFURQXFOHXV��

&DUFLQRJHQHVLV
1R VWXGLHV RI WKH FDUFLQRJHQLF SRWHQWLDO RI DUWHVXQDWH KDYH�EHHQ�FRQGXFWHG�

5HSURGXFWLYH WR[LFRORJ\ VWXGLHV

2UDO DUWHVXQDWH FDXVHG GRVH�GHSHQGHQW IHWDO WR[LFLW\ LQ UDWV� UDEELWV�DQG�PRQNH\V� UHVXOWLQJ�LQ�IHWDO UHVRUSWLRQ
DQG�DERUWLRQ� DV�ZHOO DV�D ORZ�LQFLGHQFH�RI�FDUGLDF DQG VNHOHWDO GHIHFWV� 7KH�QR�REVHUYHG�DGYHUVH�HIIHFW�OHYHO
�12$(/� ZDV����PJ�NJ�LQ�SUHJQDQW PRQNH\V����DQG���GD\�H[SRVXUHV��DQG�WKH�QR�RU�ORZ�DGYHUVH HIIHFWV
OHYHO ZDV�����PJ�NJ�LQ�SUHJQDQW UDWV RU UDEELWV�����GD\ H[SRVXUHV�� ERWK�RI�ZKLFK DUH DERYH�WKH�WKHUDSHXWLF
GRVH�UDQJH �������� PJ�NJ��DQG�H[SHFWHG GXUDWLRQ RI H[SRVXUH IRU WUHDWPHQW�RI�VHYHUH PDODULD�LQ�KXPDQV� ,Q
UDWV� WKH HPEU\R�IHWXVHV ZHUH PRVW VHQVLWLYH IURP JHVWDWLRQDO GD\V������ DW RWKHU WLPHV HPEU\RWR[LFLW\ ZDV
VLJQLILFDQWO\ UHGXFHG���$�VWXG\�RI DUWHVXQDWH DGPLQLVWHUHG�WR�PDOH UDWV GDLO\�IRU���ZHHNV QRWHG WHVWLFXODU�DQG�
HSLGLG\PDO OHVLRQV� DOWKRXJK WKHVH OHVLRQV�GLG�QRW DIIHFW IHUWLOLW\��7KH�OHVLRQV ZHUH UHYHUVLEOH DIWHU FHVVDWLRQ
RI�WUHDWPHQW�
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6DIHW\�SKDUPDFRORJ\ VWXGLHV

$�VOLJKW VHGDWLYH HIIHFW� GHFUHDVH LQ�ERG\�WHPSHUDWXUH� PLOG QDWULXUHWLF HIIHFW DQG�D�GHFUHDVH LQ FUHDWLQLQH
FOHDUDQFH ZHUH REVHUYHG ZLWK DUWHVXQDWH DIWHU VLQJOH LQWUDYHQRXV GRVHV�RI���� PJ�NJ �PLFH�������PJ�NJ
�UDWV� UDEELWV�DQG�GRJV� DQG IROORZLQJ VLQJOH RUDO GRVHV�RI�����PJ�NJ�LQ�PDOH UDWV� %HDJOH�GRJV�DGPLQLVWHUHG
,9 DUWHVXQDWH DW������� DQG����PJ�NJ�IRU����GD\V GLG QRW GLVSOD\ VLJQLILFDQW FOLQLFDO HIIHFWV� LQFOXGLQJ�DQ\�
VLJQV�RI�QHXURWR[LFLW\� HIIHFWV RQ�ERG\�ZHLJKW� (&*�DEQRUPDOLWLHV �LQFOXGLQJ 47�LQWHUYDO FKDQJHV�� KHDUW
UDWH� EORRG SUHVVXUH��RU�UHVSLUDWRU\ UDWH�

�� 3+$50$&(87,&$/�� 3$57,&8/$56
��� /LVW RI H[FLSLHQWV

$UWHVXQDWH SRZGHU IRU LQMHFWLRQ� 1R H[FLSLHQWV
6ROYHQW��6RGLXP�ELFDUERQDWH DQG ZDWHU�IRU�LQMHFWLRQ
'LOXHQW��6RGLXP�FKORULGH�DQG ZDWHU IRU LQMHFWLRQ

��� ,QFRPSDWLELOLWLHV

1RW DSSOLFDEOH

��� 6KHOI OLIH

���PRQWKV IRU�XQRSHQHG�YLDO�
$IWHU UHFRQVWLWXWLRQ� WKH WRWDO LQ�XVH SHULRG VKRXOG QRW H[FHHG���KRXU�

��� 6SHFLDO SUHFDXWLRQV IRU VWRUDJH

8QRSHQHG YLDOV�
6WRUH EHORZ����&��.HHS WKH YLDO DQG DPSRXOHV LQ WKH�SURYLGHG�FDUWRQ WR SURWHFW WKH SURGXFW IURP OLJKW� 'R
QRW�UHIULJHUDWH�RU�IUHH]H� $YRLG H[FXUVLRQV�DERYH���R&�

'LOXWHG VROXWLRQV�
%HFDXVH�RI�WKH�LQVWDELOLW\ RI DUWHVXQDWH�LQ�DTXHRXV VROXWLRQV� WKH UHFRQVWLWXWHG VROXWLRQ PXVW EH XVHG
ZLWKLQ RQH�KRXU�RI�SUHSDUDWLRQ�

��� 1DWXUH DQG�FRQWHQWV RI FRQWDLQHU

$UWHVXQDWH IRU LQMHFWLRQ LV�D�VWHULOH ZKLWH FU\VWDOOLQH SRZGHU� ���PJ LQ FOHDU� WUDQVSDUHQW� WXEXODU 863 7\SH�,�
��� PO� YLDO ZLWK JUH\ EURPREXW\O UXEEHU VWRSSHU� DQG� IOLS RII VHDO DQG EOXH FRORXUHG ,SFD RQ
DOXPLQLXP�SODVWLF FRYHU�

6RGLXP�ELFDUERQDWH LQMHFWLRQ LV� D� VWHULOH FOHDU FRORXUOHVV OLTXLG�� ���PJ�PO� LQ FOHDU 863 7\SH� �� DPSRXOH
���PO� ZLWK ZKLWH ULQJ

'LOXHQW��6RGLXP�FKORULGH LQMHFWLRQ LV�D�VWHULOH FOHDU FRORXUOHVV OLTXLG����PJ�PO LQ FOHDU 863 W\SH���DPSRXOH
���PO� ZLWK ZKLWH ULQJ

3DFN VL]H��$�VPDOO ER[ FRQWDLQLQJ�RQH�YLDO RI DUWHVXQDWH�SRZGHU�IRU LQMHFWLRQ� RQH DPSRXOH RI�VRGLXP�
ELFDUERQDWH LQMHFWLRQ DQG RQH DPSRXOH RI VRGLXP FKORULGH LQMHFWLRQ�

��� ,QVWUXFWLRQV�IRU�XVH� KDQGOLQJ DQG�GLVSRVDO

3UHSDUDWLRQ RI VROXWLRQV�IRU�LQMHFWLRQ
7KH�UHTXLUHG GRVH �LQ PJ� RI DUWHVXQDWH VKRXOG�EH�FDOFXODWHG �VHH VHFWLRQ ���� DQG WKH�QXPEHU�RI YLDOV�RI�
DUWHVXQDWH QHHGHG VKRXOG EH GHWHUPLQHG SULRU WR UHFRQVWLWXWLQJ WKH DUWHVXQDWH SRZGHU�

5HFRQVWLWXWLRQ�RI WKH DUWHVXQDWH VROXWLRQ
8VLQJ D�V\ULQJH� ZLWKGUDZ���P/�RI�WKH�VXSSOLHG VRGLXP�ELFDUERQDWH�VROYHQW IURP�WKH�DPSRXOH�DQG�LQMHFW LQWR
WKH�YLDO FRQWDLQLQJ WKH�DUWHVXQDWH SRZGHU� 6KDNH WKH YLDO IRU VHYHUDO PLQXWHV WR�PL[ ZHOO XQWLO�WKH�SRZGHU LV
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FRPSOHWHO\ GLVVROYHG�DQG�WKH VROXWLRQ LV�FOHDU� ,I�WKH�VROXWLRQ DSSHDUV�FORXG\�RU�D�SUHFLSLWDWH LV�SUHVHQW� LW
VKRXOG EH�GLVFDUGHG�

7KH UHFRQVWLWXWHG DUWHVXQDWH VROXWLRQ VKRXOG DOZD\V EH�XVHG LPPHGLDWHO\� DQG GLVFDUGHG LI�QRW�XVHG ZLWKLQ
RQH�KRXU �VHH VHFWLRQ�������
)ROORZLQJ UHFRQVWLWXWLRQ WKH VROXWLRQ PXVW�EH�GLOXWHG DFFRUGLQJ WR WKH�PHWKRG RI�LQMHFWLRQ� DV GHVFULEHG
EHORZ��

'R QRW XVH ZDWHU IRU LQMHFWLRQ�IRU�UHFRQVWLWXWLRQ RI�WKH�DUWHVXQDWH SRZGHU RU IRU GLOXWLRQ RI WKH UHVXOWLQJ
VROXWLRQ SULRU WR LQMHFWLRQ�

��

)RU LQWUDPXVFXODU �,0� LQMHFWLRQ�����PJ�P/�

8VLQJ� D� V\ULQJH� DGG� �� P/� RI� VRGLXP� FKORULGH� ���� IRU LQMHFWLRQ WR WKH YLDO FRQWDLQLQJ WKH
UHFRQVWLWXWHG DUWHVXQDWH VROXWLRQ� 7KLV ZLOO \LHOG � �� P/ RI� � D� � VROXWLRQ FRQWDLQLQJ
DUWHVXQDWH� ��� PJ�P/�� 6KDNH WR PL[ ZHOO�� HQVXULQJ� WKDW WKH UHVXOWLQJ VROXWLRQ LV VWLOO FOHDU� ,I� WKH�
VROXWLRQ DSSHDUV�FORXG\�RU�D�SUHFLSLWDWH LV SUHVHQW� LW VKRXOG EH GLVFDUGHG�
7KH�YROXPH�RI�WKH�VROXWLRQ UHTXLUHG �P/� ZLOO EH�

9ROXPH��P/�� �>GRVH��PJ�@�·����

:LWKGUDZ� WKH� UHTXLUHG YROXPH� RI� DUWHVXQDWH VROXWLRQ IURP� WKH� YLDO ZLWK� D� V\ULQJH� DQG� WKHQ LQMHFW
LQWUDPXVFXODUO\� WKH DQWHULRU WKLJK LV XVXDOO\ WKH SUHIHUUHG VLWH IRU LQMHFWLRQ� ,I WKH WRWDO YROXPH RI
VROXWLRQ WR EH LQMHFWHG LQWUDPXVFXODUO\ LV ODUJH� LW PD\�EH�SUHIHUDEOH WR GLYLGH WKH�YROXPH�DQG�LQMHFW LW
DW VHYHUDO VLWHV� H�J� ERWK WKLJKV�

)RU LQWUDYHQRXV �,9� LQMHFWLRQ ��� PJ�P/�

8VLQJ� D� V\ULQJH� DGG� �� P/� RI� VRGLXP� FKORULGH� ���� IRU LQMHFWLRQ WR WKH YLDO FRQWDLQLQJ WKH
UHFRQVWLWXWHG DUWHVXQDWH VROXWLRQ� 7KLV ZLOO \LHOG� � �� P/� � RI� � D� � VROXWLRQ FRQWDLQLQJ
DUWHVXQDWH�� PJ�P/� 6KDNH WR PL[ ZHOO� HQVXULQJ WKDW WKH UHVXOWLQJ VROXWLRQ LV VWLOO FOHDU� ,I� WKH�
VROXWLRQ DSSHDUV�FORXG\�RU�D�SUHFLSLWDWH LV SUHVHQW� LW VKRXOG EH GLVFDUGHG�
7KH�YROXPH�RI�WKH�VROXWLRQ UHTXLUHG �P/� ZLOO EH�

9ROXPH��P/�� �>GRVH��PJ�@�·����

:LWKGUDZ WKH UHTXLUHG YROXPH� RI� DUWHVXQDWH VROXWLRQ IURP� WKH� YLDO ZLWK� D� V\ULQJH� DQG� WKHQ LQMHFW
VORZO\ LQWUDYHQRXVO\� RYHU�����PLQXWHV�
>/DULQDWH���@ VKRXOG 127 EH�DGPLQLVWHUHG DV DQ�LQWUDYHQRXV GULS�
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