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��� 7KHUDSHXWLF LQGLFDWLRQV

$PR[LFLOOLQ LV LQGLFDWHG IRU WKH WUHDWPHQW RI WKH IROORZLQJ EDFWHULDO LQIHFWLRQV FDXVHG E\

DPR[LFLOOLQ�VHQVLWLYH JUDP�SRVLWLYH DQG�JUDP�QHJDWLYH SDWKRJHQV�

� ,QIHFWLRQV RI WKH XSSHU UHVSLUDWRU\ WUDFW� LQFOXGLQJ LQIHFWLRQV RI WKH HDUV� QRVH DQG WKURDW�

$FXWH RWLWLV�PHGLD��DFXWH�VLQXVLWLV DQG�EDFWHULDO SKDU\QJLWLV�

� ,QIHFWLRQV RI WKH ORZHU UHVSLUDWRU\ WUDFW� $FXWH H[DFHUEDWLRQ RI FKURQLF EURQFKLWLV�

FRPPXQLW\�DFTXLUHG SQHXPRQLD�

� ,QIHFWLRQV RI WKH ORZHU XULQDU\ WUDFW� &\VWLWLV�

� 3URSK\OD[LV RI HQGRFDUGLWLV LQ SDWLHQWV DW ULVN�L�H� VXUJHU\ LQ WKH RUDO FDYLW\ RU XSSHU

DLUZD\V�

&RQVLGHUDWLRQ VKRXOG EH JLYHQ WR RIILFLDO JXLGDQFH RQ WKH DSSURSULDWH XVH RI DQWLEDFWHULDO

DJHQWV�

6XVFHSWLELOLW\�RI�WKH�FDXVDWLYH�RUJDQLVP�WR�WKH�WUHDWPHQW�VKRXOG�EH�WHVWHG��LI�SRVVLEOH��

DOWKRXJK WKHUDS\�PD\�EH LQLWLDWHG�EHIRUH�WKH UHVXOWV DUH DYDLODEOH�



��� 3RVRORJ\ DQG PHWKRG RI DGPLQLVWUDWLRQ

7KH�GRVDJH�RI�DPR[LFLOOLQ�LV�GHSHQGHQW�RQ�DJH��ERG\ZHLJKW�DQG�UHQDO�IXQFWLRQ�RI�WKH�SDWLHQW�

RQ�WKH�VHULRXVQHVV�DQG�ORFDOLVDWLRQ�RI�WKH�LQIHFWLRQ�DQG�RQ�WKH�H[SHFWHG�RU�SURYHG�FDXVDWLYH

DJHQW�

6WDQGDUG GRVDJH

$GXOW DQG DGROHVFHQWV��! �� NJ ERG\ ZHLJKW��

7KH XVXDO GRVDJH FRYHUV D UDQJH IURP ��� PJ WR �J DPR[LFLOOLQ GDLO\ LQ GLYLGHG GRVHV� ,Q VRPH

DUHDV������PJ�DPR[LFLOOLQ�GDLO\�LQ�GLYLGHG�GRVHV�DUH�UHFRPPHQGHG�DV�WKH�XSSHU�XVXDO�GRVH�

6SHFLDO GRVDJH UHFRPPHQGDWLRQ

$FXWH H[DFHUEDWLRQ�RI FKURQLF EURQFKLWLV�LQ DGXOWV��� [ � J SHU GD\

&KLOGUHQ
V GRVDJH �XQGHU �� NJ�

7KH� GDLO\� GRVDJH� IRU� FKLOGUHQ� LV� ��� � ��� PJ�NJ�GD\� LQ� WZR� WR� WKUHH� GLYLGHG� GRVHV� �QRW

H[FHHGLQJ � J�GD\� GHSHQGLQJ RQ WKH LQGLFDWLRQ� WKH VHYHULW\ RI WKH GLVHDVH DQG WKH

VXVFHSWLELOLW\�RI�WKH�SDWKRJHQ��VHH�VSHFLDO�GRVDJH�UHFRPPHQGDWLRQV�EHORZ�DQG�VHFWLRQV�����

��� DQG������

3.�3'�GDWD�LQGLFDWH�WKDW�GRVLQJ�WKUHH�WLPHV�GDLO\�LV�DVVRFLDWHG�ZLWK�HQKDQFHG�HIILFDF\��WKXV

WZLFH GDLO\ GRVLQJ�LV�RQO\�UHFRPPHQGHG ZKHQ WKH GRVH LV LQ�WKH XSSHU UDQJH�

&KLOGUHQ ZHLJKLQJ PRUH WKDQ �� NJ VKRXOG EH JLYHQ WKH XVXDO DGXOW�GRVDJH�

6SHFLDO GRVDJH UHFRPPHQGDWLRQ

7RQVLOOLWLV� �� PJ�NJ�GD\ LQ�WZR GLYLGHG GRVHV�

$FXWH RWLWLV PHGLD� ,Q DUHDV ZLWK KLJK SUHYDOHQFH RI SQHXPRFRFFL ZLWK UHGXFHG VXVFHSWLELOLW\

WR SHQLFLOOLQV��GRVDJH UHJLPHQV�VKRXOG�EH JXLGHG E\ QDWLRQDO�ORFDO UHFRPPHQGDWLRQV�

'RVDJH IRU WKH SUHYHQWLRQ RI HQGRFDUGLWLV

)RU�WKH�SUHYHQWLRQ�RI�HQGRFDUGLWLV��LQ�SDWLHQWV�QRW�KDYLQJ�JHQHUDO�DQDHVWKHWLF����J�DPR[LFLOOLQ

DUH�JLYHQ�RUDOO\� LQ WKH�KRXU�SUHFHGLQJ� WKH�VXUJLFDO�SURFHGXUH�� IROORZHG�E\����KRXUV� ODWHU��D

IXUWKHU ��J�GRVH��LI FRQVLGHUHG�QHFHVVDU\�

)RU FKLOGUHQ� �� PJ DPR[LFLOOLQ�NJ ERG\ ZHLJKW JLYHQ DV D VLQJOH GRVH RQH KRXU SUHFHGLQJ

WKH VXUJLFDO�SURFHGXUH��

)RU IXUWKHU GHWDLOV DQG GHVFULSWLRQ RI SDWLHQWV DW ULVN ORFDO RIILFLDO JXLGHOLQHV IRU WKH SUHYHQWLRQ

RI HQGRFDUGLWLV�VKRXOG�EH FRQVXOWHG�

'RVDJH LQ SDWLHQWV ZLWK LPSDLUHG UHQDO IXQFWLRQ�



7KH� GRVH� VKRXOG� EH� UHGXFHG� LQ� SDWLHQWV�ZLWK� VHYHUH� UHQDO IXQFWLRQ� LPSDLUPHQW� ,Q� SDWLHQWV

ZLWK D UHQDO FOHDUDQFH RI OHVV WKDQ �� PO�PLQ DQ LQFUHDVH LQ WKH GRVDJH LQWHUYDO DQG D UHGXFWLRQ

LQ WKH�WRWDO�GDLO\�GRVH LV�UHFRPPHQGHG�

$GXOWV �LQFOXGLQJ ROGHU SDWLHQWV��

&UHDWLQLQH FOHDUDQFH
PO�PLQ

'RVH ,QWHUYDO EHWZHHQ DGPLQLVWUDWLRQ

! �� 1R DGMXVWPHQW QHFHVVDU\�

���± �� ����PJ ���K

� �� ����PJ ���K

,Q FDVH RI KHPRGLDO\VLV����� PJ VKRXOG EH DGPLQLVWHUHG DW WKH HQG RI WKH SURFHGXUH�

5HQDO LPSDLUPHQW LQ FKLOGUHQ XQGHU �� NJ�

&UHDWLQLQH FOHDUDQFH
PO�PLQ

'RVH ,QWHUYDO EHWZHHQ DGPLQLVWUDWLRQ

! �� 8VXDO GRVH 1R DGMXVWPHQW QHFHVVDU\�

���± �� 8VXDO GRVH ���K��FRUUHVSRQGLQJ�WR���� RI
WKH GRVH�

� �� 8VXDO GRVH ���K��FRUUHVSRQGLQJ�WR���� RI
WKH GRVH�

'RVDJH LQ SDWLHQWV ZLWK LPSDLUHG KHSDWLF IXQFWLRQ

1R GRVH UHGXFWLRQ LV QHFHVVDU\ DV ORQJ DV WKH UHQDO IXQFWLRQ LV QRW LPSDLUHG�

'XUDWLRQ RI WKHUDS\�

,Q� JHQHUDO� WKH� WKHUDS\� VKRXOG� EH� FRQWLQXHG� IRU� �� WR� �� GD\V� IROORZLQJ� WKH� GLVDSSHDUDQFH� RI

V\PSWRPV� ,Q ȕ�KDHPRO\WLF VWUHSWRFRFFDO LQIHFWLRQV WKH GXUDWLRQ RI WKHUDS\ VKRXOG EH ���� GD\V

LQ RUGHU�WR�DFKLHYH HUDGLFDWLRQ RI WKH�RUJDQLVP�

0HWKRG RI DGPLQLVWUDWLRQ�

7KH SUHSDUDWLRQ LV DGPLQLVWHUHG RUDOO\ ZLWK D PHDVXULQJ VSRRQ� 7KH PHDVXULQJ VSRRQ LV

LQFOXGHG�LQ�WKH�SDFNDJH��7KH�UHDG\�IRU�XVH�VXVSHQVLRQ�VKRXOG�EH�WDNHQ�ZLWK�D�JODVV�RI�ZDWHU�

7KH DEVRUSWLRQ�RI DPR[LFLOOLQ�LV�QRW�UHGXFHG�E\ IRRG LQWDNH�

$GPLQLVWUDWLRQ WR EDELHV� 7KH SUHVFULEHG GRVDJH LV DGPLQLVWHUHG XQGLOXWHG WR WKH EDE\� PLON

RU WHD VKRXOG�EH�JLYHQ�DIWHUZDUGV�

��� &RQWUDLQGLFDWLRQV�

$PR[LFLOOLQ LV FRQWUDLQGLFDWHG LQ SDWLHQWV ZLWK�

� +\SHUVHQVLWLYLW\ WR SHQLFLOOLQ� D FURVV�DOOHUJ\ WR RWKHU EHWD�ODFWDPV VXFK DV FHSKDORVSRULQV

VKRXOG EH WDNHQ�LQWR�DFFRXQW�



��� 6SHFLDO ZDUQLQJV DQG SUHFDXWLRQV IRU XVH�

%HIRUH LQLWLDWLQJ WKHUDS\ ZLWK DPR[LFLOOLQ� FDUHIXO HQTXLU\ VKRXOG EH PDGH FRQFHUQLQJ SUHYLRXV

K\SHUVHQVLWLYLW\ UHDFWLRQV WR SHQLFLOOLQV DQG FHSKDORVSRULQV� 7KH SRVVLELOLW\ RI FURVV�

K\SHUVHQVLWLYLW\���� � � ����� ZLWK FHSKDORVSRULQV�VKRXOG EH WDNHQ�LQWR DFFRXQW�

6HULRXV�DQG�RFFDVLRQDOO\ IDWDO�K\SHUVHQVLWLYLW\��DQDSK\ODFWRLG��UHDFWLRQV�KDYH�EHHQ�UHSRUWHG

LQ SDWLHQWV RQ SHQLFLOOLQ WKHUDS\� 7KHVH UHDFWLRQV DUH PRUH OLNHO\ WR RFFXU LQ LQGLYLGXDOV ZLWK

D KLVWRU\�RI K\SHUVHQVLWLYLW\�WR�EHWD�ODFWDP DQWLELRWLFV�

,Q�SDWLHQWV�ZLWK�UHQDO�IXQFWLRQ�LPSDLUPHQW� WKH�H[FUHWLRQ�RI�DPR[LFLOOLQ�ZLOO�EH�GHOD\HG�DQG�

GHSHQGLQJ RQ WKH GHJUHH RI WKH LPSDLUPHQW� LW PD\ EH QHFHVVDU\ WR UHGXFH WKH WRWDO GDLO\ GRVDJH

�VHH VHFWLRQ������

3UHFDXWLRQ�VKRXOG�EH�WDNHQ�LQ�SUHPDWXUH�FKLOGUHQ�DQG�GXULQJ�QHRQDWDO�SHULRG��UHQDO��KHSDWLF

DQG KDHPDWRORJLFDO�IXQFWLRQV�VKRXOG EH PRQLWRUHG�

7KH SURORQJHG XVH RI DPR[LFLOOLQ PD\ RFFDVLRQDOO\ UHVXOW LQ DQ RYHUJURZWK RI QRQ� VXVFHSWLEOH

EDFWHULD�RU�\HDVWV��3DWLHQWV�VKRXOG�WKHUHIRUH FDUHIXOO\ EH ZDWFKHG IRU VXSHULQIHFWLRQV�

7KH�RFFXUUHQFH�RI�DQDSK\ODFWLF�VKRFN�DQG�RWKHU�VHYHUH�DOOHUJLF�UHDFWLRQV�LV�UDUH�IROORZLQJ�WKH

RUDO�DGPLQLVWUDWLRQ�RI�DPR[LFLOOLQ��+RZHYHU��LI�VXFK�UHDFWLRQV�RFFXU��DSSURSULDWH�HPHUJHQF\

WUHDWPHQW PHDVXUHV�PXVW�EH�WDNHQ�

7KH� SUHVHQFH� RI� KLJK� XULQDU\� FRQFHQWUDWLRQV� RI� DPR[LFLOOLQ� FDQ� FDXVH� SUHFLSLWDWLRQ� RI� WKH

SURGXFW LQ XULQDU\ FDWKHWHUV��7KHUHIRUH� FDWKHWHUV VKRXOG EH YLVXDOO\ LQVSHFWHG DW LQWHUYDOV�

$W�KLJK�GRVHV��DGHTXDWH�IOXLG�LQWDNH�DQG�XULQDU\�RXWSXW�PXVW�EH�PDLQWDLQHG�WR�PLQLPLVH�WKH

SRVVLELOLW\ RI DPR[LFLOOLQ FU\VWDOOXULD�

$PR[LFLOOLQ�VKRXOG�QRW�EH�XVHG�IRU�WKH�WUHDWPHQW�RI�EDFWHULDO�LQIHFWLRQV�LQ�SDWLHQWV�ZLWK�YLUDO

LQIHFWLRQV� DFXWH O\PSKDWLF OHXNDHPLD� RU LQIHFWLRXV PRQRQXFOHRVLV DV HU\WKHPDWRXV

�PRUELOOLIRUP� UDVKHV KDYH EHHQ DVVRFLDWHG ZLWK JODQGXODU IHYHU LQ SDWLHQWV UHFHLYLQJ

DPR[LFLOOLQ�

$QWLELRWLF�DVVRFLDWHG� FROLWLV� KDV� EHHQ� UHSRUWHG�ZLWK� QHDUO\� DOO� DQWLEDFWHULDO� DJHQWV� DQG�PD\

UDQJH�LQ�VHYHULW\�IURP�PLOG�WR�OLIH�WKUHDWHQLQJ��VHH�VHFWLRQ�������7KHUHIRUH��LW�LV�LPSRUWDQW�WR

FRQVLGHU� WKLV� GLDJQRVLV� LQ� SDWLHQWV�ZKR� SUHVHQW�ZLWK� GLDUUKRHD� GXULQJ� RU� VXEVHTXHQW� WR� WKH

DGPLQLVWUDWLRQ RI DQ\ DQWLELRWLFV� 6KRXOG DQWLELRWLF�DVVRFLDWHG FROLWLV RFFXU� DPR[LFLOOLQ VKRXOG

LPPHGLDWHO\�EH�GLVFRQWLQXHG��D�SK\VLFLDQ�EH�FRQVXOWHG�DQG�DQ�DSSURSULDWH� WKHUDS\� LQLWLDWHG�

$QWL�SHULVWDOWLF PHGLFLQDO SURGXFWV�DUH FRQWUD�LQGLFDWHG LQ�WKLV�VLWXDWLRQ�

$V�ZLWK�RWKHU�EHWD�ODFWDPV��WKH�EORRG�IRUPXOD�VKRXOG�EH�FKHFNHG�UHJXODUO\�GXULQJ�KLJK�GRVH

WKHUDS\�



3HULRGLF�DVVHVVPHQW�RI�RUJDQ�V\VWHP�IXQFWLRQV�� LQFOXGLQJ�UHQDO��KHSDWLF�DQG�KDHPDWRSRLHWLF

IXQFWLRQ LV�DGYLVDEOH GXULQJ�SURORQJHG�WKHUDS\�

+LJK�GRVH�WKHUDS\�ZLWK�EHWD�ODFWDPV�IRU�SDWLHQWV�ZLWK�UHQDO�LQVXIILFLHQF\�RU�VHL]XUHV�KLVWRU\�

WUHDWHG HSLOHSV\�DQG PHQLQJHDO DIIHFWLRQ� FRXOG�H[FHSWLRQDOO\ OHDG�WR VHL]XUHV�

7KH RFFXUUHQFH RI D JHQHUDOL]HG HU\WKHPD ZLWK IHYHU DQG SXVWXOHV DW WKH EHJLQQLQJ RI WUHDWPHQW

VKRXOG PDNH VXVSHFW D JHQHUDOL]HG DFXWH H[DQWKHPDWLF SXVWXORVLV� WKLV QHFHVVLWDWHV WKH

LQWHUUXSWLRQ RI WKHUDS\�DQG FRQWUDLQGLFDWHG DQ\�IXUWKHU DGPLQLVWUDWLRQ RI DPR[LFLOOLQ�

$OO $PR[LFLOOLQ SRZGHUV IRU RUDO VXVSHQVLRQ FRQWDLQ DVSDUWDPH �(���� DQG VKRXOG EH XVHG ZLWK

FDUH� LQ� SDWLHQWV� ZLWK� SKHQ\ONHWRQXULD�� ,Q� KRPR]\JRWLF� SDWLHQWV� ZLWK� SKHQ\ONHWRQXULD�� WKH

DPRXQW�RI�SKHQ\ODODQLQH�WKDW�LV�VXSSOLHG�E\�DVSDUWDPH�PXVW�EH�LQFOXGHG�LQ�WKH�FDOFXODWLRQ�IRU

WKH GLHWDU\ UHJXODWLRQV�

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

&RQFRPLWDQW XVH QRW�UHFRPPHQGHG

$OORSXULQRO

&RQFRPLWDQW DGPLQLVWUDWLRQ RI DOORSXULQRO PD\ SURPRWH WKH RFFXUUHQFH RI DOOHUJLF FXWDQHRXV

UHDFWLRQV DQG�LV�WKHUHIRUH QRW�DGYLVHG�

'LJR[LQ

$Q LQFUHDVH LQ WKH DEVRUSWLRQ RI GLJR[LQ LV SRVVLEOH�RQ FRQFXUUHQW DGPLQLVWUDWLRQ ZLWK

DPR[LFLOOLQ� $ GRVH DGMXVWPHQW�RI�GLJR[LQ�PD\ EH QHFHVVDU\�

$QWLFRDJXODQWV

&RQFRPLWDQW�DGPLQLVWUDWLRQ�RI�DPR[LFLOOLQ�DQG�DQWLFRDJXODQWV�IURP�WKH�FRXPDULQ�FODVV��PD\

SURORQJ WKH�EOHHGLQJ� WLPH��$�GRVH� DGMXVWPHQW�RI� DQWLFRDJXODQWV�PD\�EH� QHFHVVDU\��$� ODUJH

QXPEHU RI FDVHV VKRZLQJ DQ LQFUHDVH RI RUDO DQWLFRDJXODQW DFWLYLW\ KDV EHHQ UHSRUWHG LQ SDWLHQWV

UHFHLYLQJ�DQWLELRWLFV��7KH�LQIHFWLRXV�DQG�LQIODPPDWRU\�FRQWH[W��DJH�DQG�WKH�JHQHUDO�VWDWXV�RI

WKH�SDWLHQW�DSSHDU�DV�ULVN�IDFWRUV��,Q�WKHVH�FLUFXPVWDQFHV��LW�LV�GLIILFXOW�WR�NQRZ�WKH�SDUW�RI�WKH

UHVSRQVLELOLW\� EHWZHHQ� WKH� LQIHFWLRXV� GLVHDVH� DQG� LWV� WUHDWPHQW� LQ� WKH� RFFXUUHQFH� RI ,15

GLVRUGHUV��+RZHYHU��VRPH�FODVVHV�RI�DQWLELRWLFV�DUH�PRUH�LQYROYHG��QRWDEO\�IOXRURTXLQRORQHV�

PDFUROLGHV� F\FOLQHV� FRWULPR[D]ROH�DQG�VRPH�FHSKDORVSRULQV

0HWKRWUH[DWH

,QWHUDFWLRQ�EHWZHHQ�DPR[LFLOOLQ�DQG�PHWKRWUH[DWH� OHDGLQJ� WR�PHWKRWUH[DWH� WR[LFLW\�KDV�EHHQ

UHSRUWHG�� 6HUXP� PHWKRWUH[DWH� OHYHOV� VKRXOG� EH� FORVHO\� PRQLWRUHG� LQ� SDWLHQWV� ZKR� UHFHLYH

DPR[LFLOOLQ� DQG�PHWKRWUH[DWH� VLPXOWDQHRXVO\�� $PR[LFLOOLQ� GHFUHDVHV� WKH� UHQDO� FOHDUDQFH� RI

PHWKRWUH[DWH� SUREDEO\ E\ FRPSHWLWLRQ�DW�WKH FRPPRQ�WXEXODU�VHFUHWLRQ V\VWHP�



&DXWLRQ LV UHFRPPHQGHG ZKHQ DPR[LFLOOLQ LV JLYHQ FRQFRPLWDQWO\ ZLWK�

2UDO KRUPRQDO FRQWUDFHSWLYHV

$GPLQLVWUDWLRQ� RI DPR[LFLOOLQ� FDQ� WUDQVLHQWO\� GHFUHDVH� WKH� SODVPD� OHYHO� RI� HVWURJHQV� DQG

SURJHVWHURQH��DQG�PD\�UHGXFH�WKH�HIILFDF\�RI�RUDO�FRQWUDFHSWLYHV��,W�LV�WKHUHIRUH�UHFRPPHQGHG

WR WDNH VXSSOHPHQWDO�QRQ�KRUPRQDO�FRQWUDFHSWLYH�PHDVXUHV�

2WKHU IRUPV RI LQWHUDFWLRQV�

í�)RUFHG� GLXUHVLV� OHDGV� WR� D� UHGXFWLRQ� LQ� EORRG� FRQFHQWUDWLRQV� E\� LQFUHDVHG� HOLPLQDWLRQ� RI

DPR[LFLOOLQ�

í�,W�LV�UHFRPPHQGHG�WKDW�ZKHQ�WHVWLQJ�IRU�WKH�SUHVHQFH�RI�JOXFRVH�LQ�XULQH�GXULQJ�DPR[LFLOOLQ

WUHDWPHQW� HQ]\PDWLF JOXFRVH R[LGDVH PHWKRGV VKRXOG EH XVHG� 'XH WR WKH KLJK XULQDU\

FRQFHQWUDWLRQV RI DPR[LFLOOLQ��IDOVH SRVLWLYH UHDGLQJV DUH FRPPRQ�ZLWK FKHPLFDO�PHWKRGV�

í $PR[LFLOOLQ PD\ GHFUHDVH WKH DPRXQW RI XULQDU\�HVWULRO�LQ SUHJQDQW ZRPHQ�

í $W KLJK FRQFHQWUDWLRQV��DPR[LFLOOLQ PD\ GLPLQLVK WKH UHVXOWV RI VHUXP JO\FHPLD OHYHOV�

í $PR[LFLOOLQ PD\ LQWHUIHUH ZLWK SURWHLQ WHVWLQJ ZKHQ FRORUPHWULF PHWKRGV DUH XVHG�

��� 3UHJQDQF\�DQG�ODFWDWLRQ

3UHJQDQF\

$PR[LFLOOLQ�SDVVHV�WKH�SODFHQWD�DQG�IRHWDO�SODVPD�FRQFHQWUDWLRQV�DUH�DSSUR[LPDWHO\�������

RI WKH�PDWHUQDO�SODVPD�FRQFHQWUDWLRQV�

'DWD�RQ�D�OLPLWHG�QXPEHU RI�H[SRVHG�SUHJQDQFLHV LQGLFDWH�QR�DGYHUVH�HIIHFWV RI�DPR[LFLOOLQ

RQ SUHJQDQF\ RU� RQ WKH KHDOWK RI� WKH IRHWXV�QHZ�ERUQ� FKLOG� 7R GDWH�� QR RWKHU� UHOHYDQW

HSLGHPLRORJLFDO�GDWD�DUH�DYDLODEOH��$QLPDO�VWXGLHV�GR�QRW�LQGLFDWH�GLUHFW�RU�LQGLUHFW�KDUPIXO

HIIHFWV� ZLWK� UHVSHFW� WR� SUHJQDQF\�� HPEU\RQDO�IRHWDO� GHYHORSPHQW�� SDUWXULWLRQ� RU� SRVWQDWDO

GHYHORSPHQW� &DXWLRQ�VKRXOG�EH H[HUFLVHG�ZKHQ SUHVFULELQJ WR SUHJQDQW ZRPHQ�

%UHDVW�IHHGLQJ

$PR[LFLOOLQ LV H[FUHWHG LQWR EUHDVW PLON �DSSUR[� ��� RI WKH FRUUHVSRQGLQJ VHUXP

FRQFHQWUDWLRQ���6R�IDU�QR�GHWULPHQWDO�HIIHFWV�IRU�WKH�EUHDVW�IHG�LQIDQW�KDYH�EHHQ�UHSRUWHG�DIWHU

WDNLQJ DPR[LFLOOLQ��$PR[LFLOOLQ�FDQ EH XVHG�GXULQJ�EUHDVW�IHHGLQJ�

+RZHYHU� EUHDVW�IHHGLQJ PXVW EH VWRSSHG LI JDVWURLQWHVWLQDO GLVRUGHUV �GLDUUKRHD� FDQGLGRVLV RU

VNLQ UDVK� RFFXU�LQ WKH�QHZ ERUQ�

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



1R� VWXGLHV� RQ� WKH� HIIHFWV� RQ� WKH� DELOLW\� WR� GULYH� DQG� XVH� PDFKLQHV� KDYH� EHHQ� SHUIRUPHG�

+RZHYHU� XQGHVLUDEOH HIIHFWV PD\ RFFXU �H�J� DOOHUJLF UHDFWLRQV� GL]]LQHVV� FRQYXOVLRQV��ZKLFK

PD\ LQIOXHQFH WKH DELOLW\ WR�GULYH�DQG XVH PDFKLQHV�

��� 8QGHVLUDEOH HIIHFWV

,Q WKLV VHFWLRQ XQGHVLUDEOH HIIHFWV DUH GHILQHG DV IROORZV�

9HU\ FRPPRQ �����

&RPPRQ �������WR �����

8QFRPPRQ ���������WR ������

5DUH ����������WR ���������

9HU\ UDUH ����������

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

,QIHFWLRQV DQG LQIHVWDWLRQV

8QFRPPRQ

6XSHULQIHFWLRQV DQG FRORQL]DWLRQ ZLWK UHVLVWDQW RUJDQLVPV RU \HDVWV VXFK DV RUDO DQG YDJLQDO

FDQGLGLDVLV DIWHU�SURORQJHG�DQG�UHSHDWHG�XVH RI DPR[LFLOOLQ�

%ORRG DQG WKH O\PSKDWLF V\VWHP GLVRUGHUV

5DUH

(RVLQRSKLOLD DQG KDHPRO\WLF DQDHPLD�

9HU\ UDUH

/HXFRSHQLD� QHXWURSHQLD� JUDQXORF\WRSHQLD� WKURPERF\WRSHQLD� SDQF\WRSHQLD� DQDHPLD�

P\HORVXSSUHVVLRQ� DJUDQXORF\WRVLV� SURORQJDWLRQ RI EOHHGLQJ WLPH� DQG SURORQJDWLRQ RI

SURWKURPELQ WLPH��$OO�ZHUH UHYHUVLEOH�RQ�GLVFRQWLQXDWLRQ�RI WKHUDS\�

,PPXQH V\VWHP GLVRUGHUV

5DUH

/DU\QJHDO RHGHPD� VHUXP VLFNQHVV� DOOHUJLF YDVFXOLWLV� DQDSK\OD[LV DQG DQDSK\ODFWLF VKRFN�

1HUYRXV V\VWHP GLVRUGHUV

5DUH

&16 HIIHFWV LQFOXGLQJ K\SHUNLQHVLD� GL]]LQHVV DQG FRQYXOVLRQV� &RQYXOVLRQV PD\ RFFXU LQ

SDWLHQWV ZLWK LPSDLUHG UHQDO IXQFWLRQ� HSLOHSV\� PHQLQJLWLV�RU LQ WKRVH UHFHLYLQJ KLJK GRVHV�

*DVWURLQWHVWLQDO GLVRUGHUV�

&RPPRQ



*DVWULF FRPSODLQWV� QDXVHD� ORVV RI DSSHWLWH� YRPLWLQJ� IODWXOHQFH� VRIW VWRROV� GLDUUKRHD�

HQDQWKHPDV� �SDUWLFXODUO\� LQ� WKH� UHJLRQ� RI� WKH�PRXWK��� GU\�PRXWK�� WDVWH� GLVWXUEDQFHV�� 7KHVH

HIIHFWV�RQ�WKH�JDVWURLQWHVWLQDO�V\VWHP�DUH�PRVWO\�PLOG�DQG�IUHTXHQWO\�GLVDSSHDU�HLWKHU�GXULQJ

WKH WUHDWPHQW RU YHU\ VRRQ DIWHU FRPSOHWLRQ RI WKHUDS\� 7KH RFFXUUHQFH RI WKHVH VLGH HIIHFWV FDQ

JHQHUDOO\ EH UHGXFHG E\�WDNLQJ�DPR[LFLOOLQ GXULQJ PHDOV�

5DUH

6XSHUILFLDO GLVFRORUDWLRQ RI WKH WHHWK �HVSHFLDOO\ ZLWK WKH VXVSHQVLRQ�� 8VXDOO\ WKH

GLVFRORUDWLRQ FDQ�EH UHPRYHG�E\�WHHWK�EUXVKLQJ�

9HU\ UDUH

,I VHYHUH DQG SHUVLVWHQW GLDUUKRHD RFFXUV� WKH YHU\ UDUH SRVVLELOLW\ RI SVHXGRPHPEUDQRXV

FROLWLV VKRXOG EH FRQVLGHUHG� 7KH DGPLQLVWUDWLRQ RI DQWL�SHULVWDOWLF GUXJ LV FRQWUDLQGLFDWHG�

'HYHORSPHQW RI D EODFN WRQJXH�

+HSDWR�ELOLDU\ GLVRUGHUV�

8QFRPPRQ

0RGHUDWH DQG WUDQVLHQW LQFUHDVH RI OLYHU HQ]\PHV�

5DUH

+HSDWLWLV DQG FKROHVWDWLF�MDXQGLFH�

6NLQ DQG VXEFXWDQHRXV WLVVXH GLVRUGHUV�

&RPPRQ

&XWDQHRXV UHDFWLRQV VXFK DV H[DQWKHPD� SUXULWXV� XUWLFDULD� WKH W\SLFDO PRUELOOLIRUP H[DQWKHPD

RFFXUV � � �� GD\V DIWHU VWDUW RI WKHUDS\� ,PPHGLDWH DSSHDUDQFH RI XUWLFDULDLQGLFDWHV� DQ

DOOHUJLF UHDFWLRQ�WR DPR[LFLOOLQ DQG�WKHUDS\�VKRXOG WKHUHIRUH EH GLVFRQWLQXHG�

5DUH �VHH DOVR VHFWLRQ �����

$QJLRQHXURWLF RHGHPD �4XLQFNH
V RHGHPD�� (U\WKHPD PXOWLIRUPH H[VXGDWLYXP� DFXWH

JHQHUDOL]HG SXVWXORVLV� /\HOO
V V\QGURPH� 6WHYHQV�-RKQVRQ V\QGURPH� WR[LF HSLGHUPDO

QHFURO\VLV� EXOORXV�DQG H[IROLDWLYH GHUPDWLWLV�

5HQDO GLVRUGHUV

5DUH

$FXWH LQWHUVWLWLDO QHSKULWLV� &U\VWDOOXULD�

*HQHUDO GLVRUGHUV DQG DGPLQLVWUDWLRQ VLWH FRQGLWLRQV

5DUH

'UXJ IHYHU�

5HSRUWLQJ RI VXVSHFWHG DGYHUVH UHDFWLRQV



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�YLD�WKH�<HOORZ�&DUG�6FKHPH

�ZZZ�PKUD�JRY�XN�\HOORZFDUG��

��� 2YHUGRVH

6\PSWRPV RI RYHUGRVH�

$PR[LFLOOLQ� LV� QRW� JHQHUDOO\� DVVRFLDWHG� ZLWK� DFXWH� WR[LF� HIIHFWV� HYHQ ZKHQ� DFFLGHQWDOO\

FRQVXPHG�LQ�KLJK�GRVHV��2YHUGRVDJH�FDQ�OHDG�WR�V\PSWRPV�VXFK�DV�JDVWURLQWHVWLQDO�UHQDO�DQG

QHXUR�SV\FKLF� GLVWXUEDQFHV� DQG� IOXLG� DQG� HOHFWURO\WH� LPEDODQFH�� ,Q� SDWLHQWV� ZLWK� VHYHUHO\

LPSDLUHG� UHQDO� IXQFWLRQ�� ODUJH�RYHUGRVHV� FDQ� UHVXOW� LQ� VLJQV�RI� UHQDO� WR[LFLW\�� FU\VWDOOXULD� LV

SRVVLEOH�

0DQDJHPHQW RI RYHUGRVH�

7KHUH LV�QR VSHFLILF�DQWLGRWH�IRU DQ�RYHUGRVH RI DPR[LFLOOLQ�

7UHDWPHQW FRQVLVWV SULPDULO\ RI DGPLQLVWUDWLRQ RI DFWLYDWHG FKDUFRDO �D JDVWULF ODYDJH LV XVXDOO\

QRW�QHFHVVDU\���RU�V\PSWRPDWLF�PHDVXUHV��3DUWLFXODU�DWWHQWLRQ�VKRXOG�EH�SDLG�WR�WKH�ZDWHU�DQG

HOHFWURO\WH EDODQFH RI�WKH SDWLHQWV�

$PR[LFLOOLQ FDQ EH HOLPLQDWHG YLD KDHPRGLDO\VLV�

�� 3KDUPDFRORJLFDO SURSHUWLHV

��� 3KDUPDFRG\QDPLF SURSHUWLHV

$7&�&RGH� -��&$��

3KDUPDFRWKHUDSHXWLF JURXS� %HWD�ODFWDP DQWLEDFWHULDOV� 3HQLFLOOLQV ZLWK H[WHQGHG VSHFWUXP�

0RGH RI DFWLRQ

$PR[LFLOOLQ�LV�DQ�DPLQREHQ]\O�SHQLFLOOLQ�WKDW�KDV�D�EDFWHULFLGDO�DFWLRQ�GXH�WR�LWV�LQKLELWLRQ�RI

WKH V\QWKHVLV�RI WKH�EDFWHULDO�FHOO�ZDOO�

3.�3' UHODWLRQVKLS

)RU DPR[LFLOOLQ� WLPH DERYH 0,& �7!0,&� LV WKH NH\ SKDUPDFRG\QDPLF SDUDPHWHU LQ

SUHGLFWLQJ D VXFFHVVIXO�FOLQLFDO�DQG�EDFWHULRORJLFDO RXWFRPH�

0HFKDQLVP RI UHVLVWDQFH

%DFWHULD PD\ EH UHVLVWDQW WR DPR[LFLOOLQ GXH WR SURGXFWLRQ RI EHWD�ODFWDPDVHV ZKLFK K\GURO\VH

DPLQRSHQLFLOOLQV��GXH�WR�DOWHUDWLRQ�LQ�SHQLFLOOLQ�ELQGLQJ�SURWHLQV��GXH�WR�LPSHUPHDELOLW\ WR�WKH

GUXJ� RU GXH WR GUXJ HIIOX[ SXPSV� 2QH RU PRUH RI WKHVH PHFKDQLVPV



PD\�FR�H[LVW�LQ�WKH�VDPH�RUJDQLVP��OHDGLQJ�WR�D�YDULDEOH�DQG�XQSUHGLFWDEOH�FURVV�UHVLVWDQFH�WR

RWKHU EHWD�ODFWDPV�DQG�WR DQWLEDFWHULDO�GUXJV�RI RWKHU�FODVVHV�

%UHDNSRLQWV �(8&$67�

2UJDQLVP 6XVFHSWLELOLW\ %UHDNSRLQWV �ȝJ�PO�

6XVFHSWLEOH ,QWHUPHGLDWH 5HVLVWDQW

+DHPRSKLOXV LQIOXHQ]DH ��� � ! �

0RUD[HOOD FDWKDUUKDOLV ��� � ! �

(QWHURFRFFXV ��� � ! �

6WUHSWRFRFFXV $��%� &��*� ������ � ! ����

6WUHSWRFRFFXV SQHXPRQLDH� ����� ��� ! �

(QWHUREDFWHULDFHDH�� � � ! �

*UDP�QHJDWLYH DQDHUREHV ����� � ! �

*UDP�SRVLWLYH $QDHUREHV ��� � ! �

1RQ�VSHFLHV UHODWHG

EUHDNSRLQWV

��� ��� ! �

� %UHDNSRLQW YDOXHV LQ WKH WDEOH DUH EDVHG RQ %HQ]\OSHQLFLOOLQ EUHDNSRLQWV�
� %UHDNSRLQW YDOXHV LQ WKH WDEOH DUH EDVHG RQ DPSLFLOOLQ EUHDNSRLQWV�
� 7KH UHVLVWDQW EUHDNSRLQW RI 5!� PJ�/ HQVXUHV WKDW DOO LVRODWHV ZLWK UHVLVWDQFH PHFKDQLVPV

DUH UHSRUWHG UHVLVWDQW�

6XVFHSWLELOLW\�

7KH�SUHYDOHQFH�RI�UHVLVWDQFH�PD\�YDU\�JHRJUDSKLFDOO\�DQG�ZLWK�WLPH�IRU�VHOHFWHG�VSHFLHV�DQG

ORFDO� LQIRUPDWLRQ�RQ�UHVLVWDQFH� LV�GHVLUDEOH��SDUWLFXODUO\�ZKHQ� WUHDWLQJ�VHYHUH� LQIHFWLRQV��$V

QHFHVVDU\��H[SHUW�DGYLFH�VKRXOG�EH�VRXJKW�ZKHQ�WKH�ORFDO�SUHYDOHQFH�RI�UHVLVWDQFH�LV�VXFK�WKDW

WKH XWLOLW\�RI WKH DJHQW LQ DW�OHDVW�VRPH W\SHV RI LQIHFWLRQV�LV TXHVWLRQDEOH�

$HURELF�*UDP�SRVLWLYH

&RU\QHEDFWLHUXP�GLSKWHULDH

(QWHURFRFFXV�IDHFDOLV��

/LVWHULD�PRQRF\WRJHQHV

6WUHSWRFRFFXV�DJDODFWLDH

6WUHSWRFRFFXV ERYLV

&RPPRQO\ VXVFHSWLEOH VSHFLHV



6WUHSWRFRFFXV S\RJHQHV 

$HURELF�*UDP�QHJDWLYH

+HOLFREDFWHU�S\ORUL

$QDHUREHV

3HSWRVWUHSWRFRFFL

2WKHUV

%RUUHOLD

6SHFLHV IRU ZKLFK�DFTXLUHG�UHVLVWDQFH PD\ EH D SUREOHP

$HURELF�*UDP�SRVLWLYH

&RU\QHEDFWHULXP�VSS

(QWHURFRFFXV IDHFLXP �

6WUHSWRFRFFXV�SQHXPRQLDH���

6WUHSWRFRFFXV YLULGDQV

$HURELF�*UDP�QHJDWLYH

(VFKHULFKLD�FROL��

+DHPRSKLOXV�LQIOXHQ]DH�

+DHPRSKLOXV SDUD�LQIOXHQ]DH 

0RUD[HOOD�FDWDUUKDOLV��

3URWHXV PLUDELOLV

$QDHUREHV

3UHYRWHOOD

)XVREDFWHULXP VSS

,QKHUHQWO\ UHVLVWDQW RUJDQLVPV

$HURELF�*UDP�SRVLWLYH

6WDSK\ORFRFFXV�DXUHXV

$HURELF *UDP�QHJDWLYH

$FLQHWREDFWHU�VSS

&LWUREDFWHU�VSS

(QWHUREDFWHU�VSS

.OHEVLHOOD�VSS

/HJLRQHOOD

0RUJDQHOOD PRUJDQLL



3URWHXV�YXOJDULV

3URYLGHQFLD�VSS

3VHXGRPRQDV�VSS

6HUUDWLD�VSS

$QDHUREHV

%DFWHURLGHV�IUDJLOLV

2WKHUV

&KODP\GLD

0\FRSODVPD

5LFNHWWVLD

 &OLQLFDO HIILFDF\ KDV EHHQ GHPRQVWUDWHG IRU VXVFHSWLEOH LVRODWHV LQ DSSURYHG FOLQLFDO

LQGLFDWLRQV

� SDWKRJHQV UHVLVWDQFH�SUHYDOHQFH LV ! ���

� 1DWXUDOO\ LQWHUPHGLDWH VSHFLHV

��� 3KDUPDFRNLQHWLF SURSHUWLHV

$EVRUSWLRQ�

7KH�DEVROXWH�ELRDYDLODELOLW\�RI�DPR[LFLOOLQ�GHSHQGV�RQ�WKH�GRVH�DQG�UDQJHV�EHWZHHQ����DQG

�����,Q�WKH�GRVH�UDQJH�EHWZHHQ�����PJ�DQG������PJ�WKH�ELRDYDLODELOLW\��SDUDPHWHUV��$8&

DQG� &PD[�� LV� OLQHDUO\� SURSRUWLRQDO� WR� WKH� GRVH�� $W� KLJKHU� GRVHV� WKH� H[WHQW� RI� DEVRUSWLRQ

GHFUHDVHV��7KH�DEVRUSWLRQ�LV�QRW�DIIHFWHG�E\�FRQFRPLWDQW�IRRG�LQWDNH��2UDO�DGPLQLVWUDWLRQ�RI�D

VLQJOH� GRVH� RI� ���� PJ� DPR[LFLOOLQ� UHVXOWV� LQ� SODVPD� FRQFHQWUDWLRQV� RI� �� � ��� PJ�O�� $IWHU

DGPLQLVWUDWLRQ�RI�D�VLQJOH�GRVH�RI���J�DPR[LFLOOLQ��WKH�SODVPD�FRQFHQWUDWLRQV�UHDFK����PJ�O�

3HDN SODVPD FRQFHQWUDWLRQV�DUH SUHVHQW DERXW�����KRXUV DIWHU DGPLQLVWUDWLRQ�

'LVWULEXWLRQ�

3URWHLQ� ELQGLQJ� IRU� DPR[LFLOOLQ� LV� DSSUR[LPDWHO\� ����� 7KHUDSHXWLF� GUXJ� OHYHOV� DUH� UDSLGO\

DFKLHYHG LQ VHUXP� OXQJ WLVVXH� EURQFKLDO VHFUHWLRQV� PLGGOH HDU IOXLG� ELOH DQG XULQH� ,Q KHDOWK\

PHQLQJHV DPR[LFLOOLQ GLIIXVHV EDGO\ LQ OLTXRU FHUHEURVSLQDOLV� $PR[LFLOOLQ FURVVHVWKH

SODFHQWD DQG D VPDOO�SHUFHQWDJH LV H[FUHWHG LQWR�WKH�EUHDVW�PLON�

%LRWUDQVIRUPDWLRQ DQG HOLPLQDWLRQ�

7KH�PDLQ�URXWH�RI�H[FUHWLRQ�RI�DPR[LFLOOLQ� LV� WKH�NLGQH\��$ERXW��������RI�DQ�RUDO�GRVH�RI

DPR[LFLOOLQ DUH H[FUHWHG LQ XQFKDQJHG DFWLYH IRUP LQ WKH XULQH ZLWKLQ � KRXUV RI DGPLQLVWUDWLRQ�

DQG D VPDOO IUDFWLRQ LV H[FUHWHG LQ WKH ELOH� $SSUR[LPDWHO\ � � ��� RI WKH



DGPLQLVWHUHG�GRVH�LV�PHWDEROLVHG�WR�LQDFWLYH�SHQLFLOORLF�DFLG��7KH�VHUXP�KDOI�OLIH�LQ�SDWLHQWV

ZLWK� QRUPDO� UHQDO� IXQFWLRQ� LV� DSSUR[LPDWHO\� �� ± ���� KRXU�� ,Q� SDWLHQWV�ZLWK� HQG�VWDJH� UHQDO

IDLOXUH WKH KDOI�OLIH UDQJHV�EHWZHHQ ��WR ���KRXUV��7KH VXEVWDQFH LV KDHPRGLDO\VDEOH�

3HGLDWULF SRSXODWLRQ

,Q SUHWHUP LQIDQWV ZLWK JHVWDWLRQDO DJH ����� ZHHNV� WKH WRWDO ERG\ FOHDUDQFH DIWHU LQWUDYHQRXV

GRVLQJ�RI�DPR[LFLOOLQ��GD\���RI�OLIH��UDQJHG�EHWZHHQ������± ��PO�PLQ��YHU\�VLPLODUWR�WKH�LQXOLQ

FOHDUDQFH��*)5��LQ�WKLV�SRSXODWLRQ��)ROORZLQJ�RUDO�DGPLQLVWUDWLRQ��WKH�DEVRUSWLRQSDWWHUQ�DQG

WKH ELRDYDLODELOLW\ RI DPR[LFLOOLQ LQ VPDOO FKLOGUHQ PD\ EH GLIIHUHQW WR WKDW RI DGXOWV�

&RQVHTXHQWO\��GXH�WR�WKH�GHFUHDVHG�&/��WKH�H[SRVXUH�LV�H[SHFWHG�WR�EH�HOHYDWHG�LQ�WKLV�JURXS

RI SDWLHQWV� DOWKRXJK WKLV LQFUHDVH LQ H[SRVXUH PD\ LQ SDUW EH GLPLQLVKHG E\ GHFUHDVHG

ELRDYDLODELOLW\ ZKHQ�JLYHQ�RUDOO\�

��� 3UHFOLQLFDO VDIHW\ GDWD

3UHFOLQLFDO�GDWD�UHYHDO�QR�VSHFLDO�KD]DUG�IRU�KXPDQV�EDVHG�RQ�FRQYHQWLRQDO�VWXGLHV�RI�VDIHW\

SKDUPDFRORJ\� UHSHDWHG GRVH WR[LFLW\� JHQRWR[LFLW\�DQG WR[LFLW\�WR UHSURGXFWLRQ�

�� 3KDUPDFHXWLFDO SDUWLFXODUV

��� /LVW RI H[FLSLHQWV

$HURVLO����

&LWULF�$FLG

0HWK\O�3DUDEHQ

3URS\O�3DUDEHQ

6RGLXP &LWUDWH

6RGLXP�&0&��093�

6XJDU 3KDUPDJUDGH

��� ,QFRPSDWLELOLWLHV

1RQH

��� 6KHOI OLIH

� \HDUV

��� 6SHFLDO SUHFDXWLRQV IRU VWRUDJH



6WRUH LQ FRRO DQG GU\ SODFH� 7HPSHUDWXUH EHORZ ���&� 3URWHFW IURP 0RLVWXUH�

��� 1DWXUH DQG FRQWHQWV RI FRQWDLQHU

�� PO $PEHU JODVV %RWWOH DQG D ��POV VWHULOL]HG ZDWHU IRU�LQMHFWLRQ

��� 6SHFLDO SUHFDXWLRQV IRU GLVSRVDO �DQG RWKHU KDQGOLQJ!

'R�QRW�XVH�-$:$02;�1(21$7$/�'523V DIWHU�WKH�H[SLU\�GDWH�VWDWHG�RQ�WKH�FDUWRQ�DQG�
WXEH��
0HGLFLQHV�VKRXOG�QRW�EH�GLVSRVHG�RII�YLD�ZDVWHZDWHU�RU�KRXVHKROG�ZDVWH��
$VN�\RXU�SKDUPDFLVW�KRZ�WR�GLVSRVH�RI�PHGLFLQHV�QR�ORQJHU�UHTXLUHG�7KHVH�PHDVXUHV�ZLOO�KHOS�
WR�SURWHFW�WKH�HQYLURQPHQW�

�� $33/,&$17�0$18)$&785(5

0$5.(7,1*�$87+25,6$7,21�+2/'(5

-$:$ ,17(51$7,21$/�/,0,7('

3ORW���$ELPEROD�6WUHHW��,VROR�,QGXVWULDO�(VWDWH��,VROR��/DJRV��1LJHULD

(�PDLO��FRQWDFWXV#MDZDVLO�FRP


