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6\UXS
$ OLJKW RUDQJH FRORXUHG V\UXS ZLWK D SOHDVDQW WDVWH DQG PHQWKRO RGRXU� SDFNHG LQ D

����PO�$PEHU�ERWWOH�ZLWK��� PP SULQWHG SS�FDSV�

�� &/,1,&$/ 3$57,&8/$56

7KHUDSHXWLF LQGLFDWLRQV

1LVH� 3OXV� 6\UXS LV LQGLFDWHG IRU V\PSWRPDWLF FRQWURO RI DOO DOOHUJLF FRQGLWLRQV

UHVSRQVLYH WR DQWLKLVWDPLQHV� LQFOXGLQJ KD\ IHYHU� YDVRPRWRU UKLQLWLV� XUWLFDULD�

DQJLRQHXURWLFRHGHPD� IRRG DOOHUJ\��GUXJ DQG�VHUXP UHDFWLRQV� LQVHFW ELWHV�

$OVR� LQGLFDWHG� IRU� WKH� V\PSWRPDWLF� UHOLHI� RI� LWFK� DVVRFLDWHG� ZLWK� FKLFNHQSR[� DQG

9LWDPLQ & GHILFLHQF\�

3RVRORJ\ DQG PHWKRG RI DGPLQLVWUDWLRQ

2UDO DGPLQLVWUDWLRQ RQO\

'R QRW H[FHHG�WKH VWDWHG GRVH RU IUHTXHQF\�RI GRVLQJ

$GXOWV�DQG�FKLOGUHQ����\HDUV�DQG�RYHU����PO���PJ��HYHU\���WR���KRXUO\��0D[LPXP

GDLO\ GRVH�����PO����PJ��LQ�DQ\����KRXUV�

(OGHUO\� 7KH HOGHUO\ DUH PRUH OLNHO\ WR H[SHULHQFH QHXURORJLFDO DQWLFKROLQHUJLF HIIHFWV��

&RQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�XVLQJ�D�ORZHU�GDLO\�GRVH��H�J��D�PD[LPXP�RI���PJ�LQ�

DQ\����KRXUV��



&KLOGUHQ DJHG � � �� \HDUV� �PO ��PJ� HYHU\ � WR � KRXUO\� 0D[LPXP GDLO\ GRVH�

��PO ���PJ��LQ�DQ\����KRXUV�

&KLOGUHQ DJHG � � � \HDUV� ���PO ��PJ� HYHU\ � WR � KRXUO\� 0D[LPXP GDLO\ GRVH�

��PO ��PJ� LQ�DQ\����KRXUV�

&KLOGUHQ DJHG � � � \HDUV� ���PO ��PJ� WZLFH GDLO\� 7KH PLQLPXP LQWHUYDO EHWZHHQ

WKH GRVHV�VKRXOG EH�� KRXUV��0D[LPXP GDLO\�GRVH� �PO���PJ� LQ�DQ\��� KRXUV�

&RQWUDLQGLFDWLRQV�

1LVH�3OXV 6\UXS LV FRQWUD�LQGLFDWHG LQ SDWLHQWV ZKR DUH K\SHUVHQVLWLYH WR DQWLKLVWDPLQHV

RU�WR�DQ\ RI WKH�V\UXS LQJUHGLHQWV�

7KH DQWLFKROLQHUJLF SURSHUWLHV RI &KORUSKHQLUDPLQH� DQDOJHVLF SURSHUW\ RI SDUDFHWDPRO�

DQG� DQWLR[LGDQW� SURSHUW\� I� $VFRUELF� DFLG� DUH� LQWHQVLILHG� E\� PRQRDPLQH R[LGDVH�

LQKLELWRUV��0$2,V���1LVH�3OXV�6\UXS�LV�WKHUHIRUH�FRQWUD�LQGLFDWHG�LQ�SDWLHQWV ZKR KDYH�

EHHQ�WUHDWHG ZLWK�0$2,V ZLWKLQ WKH�ODVW�IRXUWHHQ�GD\V�

6SHFLDO ZDUQLQJV DQG SUHFDXWLRQV IRU XVH�

&KORUSKHQLUDPLQH��LQ�FRPPRQ�ZLWK�RWKHU�GUXJV�KDYLQJ�DQWLFKROLQHUJLF�HIIHFWV��VKRXOG

EH� XVHG� ZLWK� FDXWLRQ� LQ� HSLOHSV\�� UDLVHG� LQWUD�RFXODU� SUHVVXUH� LQFOXGLQJ� JODXFRPD�

SURVWDWLF K\SHUWURSK\� VHYHUH K\SHUWHQVLRQ RU FDUGLRYDVFXODU GLVHDVH� EURQFKLWLV�

EURQFKLHFWDVLV� RU� DVWKPD�� KHSDWLF� LPSDLUPHQW�� UHQDO� LPSDLUPHQW�� &KLOGUHQ� DQG� WKH

HOGHUO\� DUH� PRUH� OLNHO\� WR� H[SHULHQFH� WKH� QHXURORJLFDO� DQWLFKROLQHUJLF� HIIHFWV� DQG

SDUDGR[LFDO H[FLWDWLRQ �H�J��,QFUHDVHG HQHUJ\��UHVWOHVVQHVV��QHUYRXVQHVV��

7KH�DQWLFKROLQHUJLF�SURSHUWLHV�RI�&KORUSKHQLUDPLQH PD\�FDXVH�GURZVLQHVV��GL]]LQHVV�

EOXUUHG� YLVLRQ� DQG� SV\FKRPRWRU� LPSDLUPHQW� LQ� VRPH� SDWLHQWV� ZKLFK� PD\� VHULRXVO\

DIIHFW DELOLW\ WR�GULYH�DQG XVH�PDFKLQHU\�

7KH HIIHFWV�RI DOFRKRO PD\ EH LQFUHDVHG DQG�WKHUHIRUH FRQFXUUHQW XVH VKRXOG�EH DYRLGHG�

6KRXOG QRW EH XVHG ZLWK RWKHU DQWLKLVWDPLQH FRQWDLQLQJ SURGXFWV� LQFOXGLQJ

DQWLKLVWDPLQH FRQWDLQLQJ FRXJK�DQG�FROG�PHGLFLQHV�

3LULWRQ�V\UXS�FRQWDLQV������Y�Y�HWKDQRO��+DUPIXO�IRU�WKRVH�VXIIHULQJ�IURP DOFRKROLVP�

7R EH WDNHQ LQWR DFFRXQW LQ SUHJQDQW DQG EUHDVW IHHGLQJ ZRPHQ� FKLOGUHQ DQG KLJK

ULVN JURXSV�VXFK�DV�SDWLHQWV ZLWK�OLYHU�GLVHDVH�RU HSLOHSV\�



3DWLHQWV ZLWK UDUH KHUHGLWDU\ SUREOHPV RI IUXFWRVH LQWROHUDQFH� JOXFRVH�JDODFWRVH

PDODEVRUSWLRQ RU VXFURVH�LVRPDOWDVH LQVXIILFLHQF\ VKRXOG�QRW WDNH WKLV PHGLFLQH�

/RQJ WHUP XVH LQFUHDVHV WKH ULVN RI GHQWDO FDULHV DQG LW LV HVVHQWLDO WKDW DGHTXDWH

GHQWDO K\JLHQH�LV�PDLQWDLQHG�

0HWK\O� HWK\O DQG SURS\O K\GUR[\EHQ]RDWHV �(���� (��� DQG (���� PD\ FDXVH

DOOHUJLF UHDFWLRQV��SRVVLEO\�GHOD\HG��

.HHS RXW RI WKH UHDFK�DQG VLJKW RI FKLOGUHQ�

,QWHUDFWLRQ ZLWK RWKHU PHGLFLQDO SURGXFWV DQG RWKHU IRUPV RI LQWHUDFWLRQ

&RQFXUUHQW XVH RI &KORUSKHQLUDPLQH DQG K\SQRWLFV RU DQ[LRO\WLFV PD\ FDXVH DQ

LQFUHDVH LQ VHGDWLYH HIIHFWV� WKHUHIRUH PHGLFDO DGYLFH VKRXOG EH VRXJKW EHIRUH WDNLQJ�

&KORUSKHQLUDPLQH FRQFXUUHQWO\�ZLWK WKHVH PHGLFLQHV�

&KORUSKHQLUDPLQH�LQKLELWV�SKHQ\WRLQ�PHWDEROLVP�DQG�FDQ�OHDG�WR�SKHQ\WRLQ�WR[LFLW\�

7KH DQWLFKROLQHUJLF HIIHFWV RI�&KORUSKHQLUDPLQH DUH LQWHQVLILHG E\ 0$2,V

3UHJQDQF\�DQG�ODFWDWLRQ

3UHJQDQF\

7KHUH DUH QR DGHTXDWH GDWD IURP WKH XVH RI &KORUSKHQLUDPLQH LQ SUHJQDQW ZRPHQ�

7KH�SRWHQWLDO�ULVN�IRU�KXPDQV�LV�XQNQRZQ��8VH�GXULQJ�WKH�WKLUG�WULPHVWHU�PD\�UHVXOW�LQ

UHDFWLRQV�LQ�WKH�QHZERUQ�RU�SUHPDWXUH�QHRQDWHV��1RW�WR�EH�XVHG�GXULQJ�SUHJQDQF\ XQOHVV

FRQVLGHUHG�HVVHQWLDO�E\�D�SK\VLFLDQ�

/DFWDWLRQ

&KORUSKHQLUDPLQH�PDOHDWH�DQG�RWKHU�DQWLKLVWDPLQHV�PD\�LQKLELW� ODFWDWLRQ�DQG�PD\�EH

VHFUHWHG LQ EUHDVW PLON� 1RW WR EH XVHG GXULQJ ODFWDWLRQ XQOHVV FRQVLGHUHG HVVHQWLDO E\

D�SK\VLFLDQ�

(IIHFWV RQ DELOLW\ WR GULYH DQG XVH PDFKLQHV

7KH� DQWLFKROLQHUJLF� SURSHUWLHV� RI� &KORUSKHQLUDPLQH� PDOHDWH� PD\� FDXVH� GURZVLQHVV�

GL]]LQHVV��EOXUUHG�YLVLRQ�DQG�SV\FKRPRWRU�LPSDLUPHQW��ZKLFK�FDQ�VHULRXVO\�KDPSHU WKH

SDWLHQWV
 DELOLW\�WR�GULYH�DQG�XVH PDFKLQHU\�



8QGHVLUDEOH HIIHFWV

6SHFLILF�HVWLPDWLRQ�RI�WKH�IUHTXHQF\�RI�DGYHUVH�HYHQWV�IRU�27&�SURGXFWV�LV�LQKHUHQWO\

GLIILFXOW��SDUWLFXODUO\�QXPHUDWRU�GDWD���$GYHUVH�UHDFWLRQV�ZKLFK�KDYH�EHHQ�REVHUYHG�LQ

FOLQLFDO�WUDLOV�DQG�ZKLFK�DUH�FRQVLGHUHG�WR�EH�FRPPRQ��RFFXUULQJ�LQ�����WR������RI

VXEMHFWV� RU YHU\ FRPPRQ �RFFXUULQJ LQ ���� RI VXEMHFWV� DUH OLVWHG EHORZ E\0HG'5$

6\VWHP�2UJDQ &ODVV� 7KH IUHTXHQF\� RI RWKHU DGYHUVH� HYHQWV LGHQWLILHG GXULQJ SRVW�

PDUNHWLQJ�XVH�LV�XQNQRZQ�

%ORRG�DQG�O\PSKDWLF�V\VWHP�GLVRUGHUV

8QNQRZQ��KDHPRO\WLFDQDHPLD��EORRG�G\VFUDVLDV

,PPXQH V\VWHP GLVRUGHUV�

8QNQRZQ� DOOHUJLF UHDFWLRQ� DQJLRHGHPD� DQDSK\ODFWLF UHDFWLRQV

0HWDEROLVP DQG�QXWULWLRQDO�GLVRUGHUV�

8QNQRZQ��DQRUH[LD 3V\FKLDWULF GLVRUGHUV�

8QNQRZQ��FRQIXVLRQ��H[FLWDWLRQ��LUULWDELOLW\��QLJKWPDUHV��GHSUHVVLRQ

1HUYRXV V\VWHP GLVRUGHUV�

9HU\ FRPPRQ� VHGDWLRQ� VRPQROHQFH

&RPPRQ��GLVWXUEDQFH�LQ�DWWHQWLRQ��DEQRUPDO�FRRUGLQDWLRQ��GL]]LQHVV��KHDGDFKH

(\H GLVRUGHUV�

&RPPRQ��EOXUUHG�YLVLRQ (DU�DQG�ODE\ULQWK�GLVRUGHUV

8QNQRZQ� WLQQLWXV

&DUGLDF GLVRUGHUV�

8QNQRZQ��SDOSLWDWLRQV��WDFK\FDUGLD��DUU\WKPLDV

9DVFXODU GLVRUGHUV�

8QNQRZQ� +\SRWHQVLRQ

5HVSLUDWRU\��WKRUDFLF�DQG�0HGLDVWLQDO�GLVRUGHUV�

8QNQRZQ��WKLFNHQLQJ�RI�EURQFKLDO�VHFUHWLRQV

*DVWURLQWHVWLQDO GLVRUGHUV�

&RPPRQ� QDXVHD� GU\ PRXWK

8QNQRZQ��YRPLWLQJ��DEGRPLQDO�SDLQ��GLDUUKRHD��G\VSHSVLD

+HSDWRELOLDU\ GLVRUGHUV�



8QNQRZQ��KHSDWLWLV�LQFOXGLQJ�MDXQGLFH

6NLQ DQG�VXEFXWDQHRXV GLVRUGHUV�

8QNQRZQ��H[IROLDWLYH�GHUPDWLWLV��UDVK��XUWLFDULD��SKRWRVHQVLWLYLW\�

0XVFXORVNHOHWDO DQG�FRQQHFWLYH�WLVVXH GLVRUGHUV�

8QNQRZQ��PXVFXODU�WZLWFKLQJ��PXVFOH�ZHDNQHVV�

5HQDO DQG�8ULQDU\�GLVRUGHUV�

8QNQRZQ� 8ULQDU\ UHWHQWLRQ

*HQHUDO GLVRUGHUV DQG DGPLQLVWUDWLRQ VLWH FRQGLWLRQV�

&RPPRQ��IDWLJXH

8QNQRZQ� FKHVW WLJKWQHVV

&KLOGUHQ DQG WKH HOGHUO\ DUH PRUH VXVFHSWLEOH WR QHXURORJLFDO DQWLFKROLQHUJLF HIIHFWV

DQG SDUDGR[LFDO H[FLWDWLRQ �H�J��LQFUHDVHG HQHUJ\� UHVWOHVVQHVV� QHUYRXVQHVV�

5HSRUWLQJ RI VXVSHFWHG DGYHUVH UHDFWLRQV

5HSRUWLQJ VXVSHFWHG�DGYHUVH�UHDFWLRQV�DIWHU�DXWKRUL]DWLRQ�RI� WKH�PHGLFLQDO�SURGXFW� LV

LPSRUWDQW��,W�DOORZV�FRQWLQXHG�PRQLWRULQJ�RI�WKH�EHQHILW�ULVN�EDODQFH�RI�WKH�PHGLFLQDO

SURGXFW�

2YHUGRVH

6\PSWRPV DQG VLJQV
7KH HVWLPDWHG OHWKDO GRVH RI &KORUSKHQLUDPLQH PDOHDWH LV �� WR ��PJ�NJ ERG\ ZHLJKW�

6\PSWRPV DQG VLJQV LQFOXGH VHGDWLRQ� SDUDGR[LFDO H[FLWDWLRQ RI WKH &16�WR[LF�

SV\FKRVLV�� FRQYXOVLRQV�� DSQRHD�� DQWLFKROLQHUJLF� HIIHFWV�� G\VWRQLF� UHDFWLRQV� DQG

FDUGLRYDVFXODU FROODSVH LQFOXGLQJ�DUUK\WKPLDV�

7UHDWPHQW
6\PSWRPDWLF� DQG� VXSSRUWLYH� PHDVXUHV� VKRXOG� EH� SURYLGHG�ZLWK� VSHFLDO� DWWHQWLRQ� WR

FDUGLDF�� UHVSLUDWRU\�� UHQDO�DQG� KHSDWLF� IXQFWLRQV�DQG� IOXLG�DQG�HOHFWURO\WH� EDODQFH�� ,I

RYHUGRVDJH LV E\ WKH RUDO URXWH� WUHDWPHQW ZLWK DFWLYDWHG FKDUFRDO VKRXOG EH FRQVLGHUHG

SURYLGHG�WKHUH�DUH�QR�FRQWUDLQGLFDWLRQV�IRU�XVH�DQG�WKH�RYHUGRVH�KDV�EHHQ WDNHQ�UHFHQWO\�

�WUHDWPHQW�LV�PRVW�HIIHFWLYH�LI�JLYHQ�ZLWKLQ�DQ�KRXU�RI�LQJHVWLRQ���7UHDW K\SRWHQVLRQ�DQG�

DUUK\WKPLDV� YLJRURXVO\�� &16� FRQYXOVLRQV� PD\� EH� WUHDWHG� ZLWK� L�Y� GLD]HSDP�

+DHPRSHUIXVLRQ PD\�EH�XVHG�LQ VHYHUH�FDVHV�



�� 3KDUPDFRORJLFDO SURSHUWLHV

3KDUPDFRG\QDPLF SURSHUWLHV

&KORUSKHQLUDPLQH LV D SRWHQW DQWLKLVWDPLQH �+��DQWDJRQLVW��

$QWLKLVWDPLQHV GLPLQLVK RU DEROLVK WKH DFWLRQV RI KLVWDPLQH LQ WKH ERG\ E\ FRPSHWDWLYH

UHYHUVLEOH EORFNDGH RI KLVWDPLQH +��UHFHSWRU VLWHV RQ WLVVXHV� &KORUSKHQLUDPLQH DOVR�

KDV�DQWLFKROLQHUJLF DFWLYLW\�

$QWLKLVWDPLQHV�DFW�WR�SUHYHQW�WKH�UHOHDVH�RI�KLVWDPLQH��SURVWDJODQGLQV�DQG�OHXNRWULQHV

DQG�KDYH�EHHQ�VKRZQ�WR�SUHYHQW�WKH�PLJUDWLRQ�RI�LQIODPPDWRU\�PHGLDWRUV��7KH�DFWLRQV

RI� &KORUSKHQLUDPLQH� LQFOXGH� LQKLELWLRQ� RI� KLVWDPLQH� RQ� VPRRWK� PXVFOH�� FDSSLOODU\

SHUPHDELOLW\�DQG�KHQFH�UHGXFWLRQ�RI�RHGPD�DQG�ZKHDO�LQ�K\SHUVQHLWLYLW\�UHDFWLRQV VXFK

DV�DOOHUJ\�DQG�DQDSK\OD[LV�

7KH�DQWLS\UHWLF�DQDOJHVLFV�DUH�VR�QDPHG�EHFDXVH�WKH\�FRPELQH�DQ�DQDOJHVLF�DFWLRQ ZLWK

WKH DELOLW\ WR ORZHU ERG\ WHPSHUDWXUH LQ IHYHU �S\UH[LD�� ,Q IDFW� PRVW GUXJV LQWKLV

JURXS FRPELQH DQDOJHVLF DQG DQWLS\UHWLF SURSHUWLHV ZLWK DQWL�LQIODPPDWRU\ SURSHUWLHV�

$OO�RI WKH�16$,'V DUH�DQWLS\UHWLF�DQDOJHVLFV�

$QWLR[LGDQWV�DUH�VXEVWDQFHV�WKDW�FDQ�SUHYHQW�RU�VORZ�GDPDJH�WR�FHOOV�FDXVHG�E\� IUHH

UDGLFDOV��XQVWDEOH�PROHFXOHV�WKDW�WKH�ERG\�SURGXFHV�DV�D�UHDFWLRQ�WR�HQYLURQPHQWDO�DQG

RWKHU�SUHVVXUHV��7KH\�DUH�VRPHWLPHV�FDOOHG�³IUHH�UDGLFDO VFDYHQJHUV�´�7KH�VRXUFHV�RI

DQWLR[LGDQWV FDQ�EH�QDWXUDO�RU DUWLILFLDO�

3KDUPDFRNLQHWLF SURSHUWLHV

&KORUSKHQLUDPLQH� LV� ZHOO� DEVRUEHG� IURP� WKH� JDVWUR�LQWHVWLQDO� WUDFW�� IROORZLQJ� RUDO

DGPLQLVWUDWLRQ��7KH�HIIHFWV�GHYHORS�ZLWKLQ����PLQXWHV��DUH�PD[LPDO�ZLWKLQ ��WR�� KRXUV�

DQG�ODVW���WR���KRXUV��7KH�SODVPD�KDOI�OLIH�KDV�EHHQ�HVWLPDWHG�WR�EH����WR��� KRXUV�

&KORUSKHQLUDPLQH LVY�PHWDEROLVHG�WR�WKH�PRQRGHVPHWK\O�DQG�GLGHVPHWK\O�GHULYDWLYHV�

$ERXW ����RI DQ�RUDO�GRVH�LV H[FUHWHG�XQFKDQJHG LQ�WKH�XULQH�

3DUDFHWDPRO LV D VDIH DQDOJHVLF� EXW LQ RYHUGRVDJH LW FDQ FDXVH VHYHUH KHSDWLF

QHFURVLV� )ROORZLQJ RUDO DGPLQLVWUDWLRQ LW LV UDSLGO\ DEVRUEHG IURP�WKH JDVWURLQWHVWLQDO

WUDFW��LWV�V\VWHPLF�ELRDYDLODELOLW\�EHLQJ�GRVH�GHSHQGHQW�DQG�UDQJLQJ�IURP����WR�����

$VFRUELF DFLG LV DFWLYHO\ DEVRUEHG E\ WKH VRGLXP YLWDPLQ & FRWUDQVSRUWHU �69&7��

7KLV DFWLYH WUDQVSRUW LV GULYHQ E\ WKH VRGLXP HOHFWURFKHPLFDO JUDGLHQW FUHDWHG E\



VRGLXP�SRWDVVLXP $73DVH� $VFRUELF DFLG WKHQ GLIIXVHV LQWR WKH FDSLOODU\ DQG

XOWLPDWHO\ HQWHUV�JHQHUDO�FLUFXODWLRQ�

3UHFOLQLFDO VDIHW\ GDWD

1R DGGLWLRQDO GDWD RI UHOHYDQFH�

�� 3KDUPDFHXWLFDO SDUWLFXODUV

/LVW RI H[FLSLHQWV

6XJDU

'LVRGLXP�('7$

0HWK\O�SDUDEHQ

3URS\O�SDUDEHQ

&LWULF�DFLG

%URPHURO

0HQWKRO

*O\FHULQ

3URS\OHQH�*O\FRO

6RUELWRO ���Z�Y

,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�%RWWOH ZLWK ���PP 3ULQWHG 33 FDSV
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3DFNDJH ,QVHUW �DOVR NQRZQ DV SDWLHQW LQIRUPDWLRQ 3,/�

(QFORVHG






