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$EVWUDFW
7KH�JURZLQJ�IRRG�VXSSOHPHQW�PDUNHW��ZKHUH�VXSSOHPHQWV�DUH�ERWK�PRUH�GLYHUVH�DQG�PRUH
HDVLO\�DYDLODEOH��H�J���WKURXJK�,QWHUQHW��IRUPHG�WKH�EDFNGURS�WR�WKH�LQYHQWRU\�RI�WKH�DFWLYH
FRPSRQHQWV�LQ�IRRG�VXSSOHPHQWV�7KH�VDIHW\�RI�DQ�LQFUHDVHG�LQWDNH�RI�IRRG�FRPSRQHQWV�YLD
VXSSOHPHQWV�ZDV�DOVR�DW�LVVXH�KHUH��7KH�LQYHQWRU\�JLYHV�WKH�PLQLPXP�UHTXLUHPHQW�
UHFRPPHQGHG�GDLO\�DOORZDQFH��WR[LF�GRVH��REVHUYHG�GRVH�LQ�VXSSOHPHQWV��GLHWDU\�VRXUFH�
SK\VLRORJLFDO�IXQFWLRQ�DQG�GHILFLHQF\�V\PSWRPV�IRU�HDFK�FRPSRQHQW��$�GLVWLQFWLRQ�LV�PDGH
EHWZHHQ�ZDWHU��DQG�IDW�VROXEOH�YLWDPLQV��PDMRU�PLQHUDOV��WUDFH�HOHPHQWV��KRUPRQHV��IDWW\
DFLGV DQG�DVVRFLDWHG�QXWULWLRQDO�IDFWRUV��2I�WKHVH�FRPSRQHQWV��D�FKURQLF�KLJK�LQWDNH�RI�WKH
YLWDPLQV�$��'��IRODWH��FDOFLXP��LURQ��]LQF�DQG�VHOHQLXP�LQ�KHDOWK\�SHUVRQV�FDQ�OHDG�WR�DGYHUVH
RU�WR[LF�KHDOWK�HIIHFWV��6SHFLDO�ULVN�JURXSV�RU�ULVNV�IRU�D�KLJK�LURQ�LQWDNH�LQ�FRPELQDWLRQ�ZLWK
YLWDPLQ�&��YLWDPLQ�(��FDOFLXP�DQG���FDURWHQH�FRXOG�EH�LGHQWLILHG��7KH�VDIHW\�OHYHOV�RI�WKH
KRUPRQHV��GHK\GURHSLDQGURVWHURQH�DQG�PHODWRQLQ��KDYH�\HW�WR�EH�GHWHUPLQHG��WKH\�KDYH�EHHQ
UHSRUWHG�WR�EH�UHVSRQVLEOH�IRU��DGYHUVH�VLGH�HIIHFWV�
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6DPHQYDWWLQJ
,Q�GLW�UDSSRUW�LV�HHQ�LQYHQWDULVDWLH�JHPDDNW�YDQ�GH�DFWLHYH�FRPSRQHQWHQ�GLH�DDQZH]LJ�]LMQ�LQ
YRHGLQJVVXSSOHPHQWHQ��9DQ�HONH�FRPSRQHQW�LV�KHW�YROJHQGH�ZHHUJHJHYHQ��PLQLPXP
EHKRHIWH��DDQEHYROHQ�GDJHOLMNVH�KRHYHHOKHLG��$'+���WR[LVFKH�GRVLV��ZDDUJHQRPHQ
KRHYHHOKHLG�LQ�VXSSOHPHQWHQ��EURQQHQ�HQ�IXQFWLH�YDQ�GH�FRPSRQHQW�HQ�V\PSWRPHQ�GLH
RSWUHGHQ�ELM�GHILFLsQWLH��'H�YHHO�YRRUNRPHQGH�VWRIIHQ�LQ�YRHGLQJVVXSSOHPHQWHQ�]LMQ
RQGHUYHUGHHOG�LQ�GH�YROJHQGH�FDWHJRULHsHQ��ZDWHU��HQ�YHW�RSORVEDUH�YLWDPLQHV��PLQHUDOHQ�
VSRRUHOHPHQWHQ��KRUPRQHQ��YHW]XUHQ�HQ�DDQYHUZDQWH�YRHGLQJVIDFWRUHQ�
'H�DFWLHYH�YRHGLQJVFRPSRQHQWHQ�NXQQHQ�RQGHUYHUGHHOG�ZRUGHQ�LQ�WZHH�JOREDOH�FDWHJRULHsQ�
FRPSRQHQWHQ�GLH�YHLOLJ�]LMQ�ELM�HHQ�LQQDPH�YDQ�PLQVWHQV����NHHU�GH�$'+�HQ�ZDDUYDQ
YHURQGHUVWHOG�ZRUGW�GDW�JHHQ�WR[LVFKH�HIIHFWHQ�RSWUHGHQ�ELM�QRUPDDO�JHEUXLN�HQ�LQ�GH�WZHHGH
FDWHJRULH�YDOOHQ�VWRIIHQ�GLH�HHQ�YHLOLJH�PDUJH�KHEEHQ�YDQ�PLQGHU�GDQ����NHHU�GH�$'+�HQ
ZDDUYDQ UHGHOLMNHUZLMV�PDJ�ZRUGHQ�DDQJHQRPHQ�RI�YHUZDFKW�GDW�]H�ELM�RYHUGRVHULQJ�RI�ELM
ULVLFR�JURHSHQ�QHJDWLHYH�HIIHFWHQ�RS�GH�JH]RQGKHLG�YHURRU]DNHQ��'H�YROJHQGH�FRPSRQHQWHQ
EHKRUHQ�WRW�GH�ODDWVWH�FDWHJRULH��YDQ�GH�ZDWHURSORVEDUH�YLWDPLQHV�LV�HHQ�KRJH�YLWDPLQH�&
LQQDPH�PRJHOLMN�VFKDGHOLMN�ELM�PHQVHQ�PHW�HHQ�YHUVWRRUG�LM]HUPHWDEROLVPH��ELMY�
KHPRFKURPDWRVH���(HQ�KRJH�IRODDW�LQQDPH�NDQ�KHW�EHVWDDQ�YDQ�HHQ�YLWDPLQH�%���GHILFLsQWLH
PDVNHUHQ�
9DQ�GH�YHWRSORVEDUH�YLWDPLQHV�]LMQ�YLWDPLQH�$�HQ�'�VFKDGHOLMN�ELM�HHQ�UHODWLHI�ODJH�LQQDPH�
(HQ�LQQDPH�YDQ�YLWDPLQH�$�YDQ�RQJHYHHU�DFKW�NHHU�GH�$'+�NDQ�ELM�]ZDQJHUH�YURXZHQ
DIZLMNLQJHQ�DDQ�GH�YUXFKW�YHURRU]DNHQ��.LQGHUHQ�OLMNHQ�RRN�HUJ�JHYRHOLJ�WH�]LMQ�YRRU
K\SHUYLWDPLQRVH�'��(HQ�KRJH�LQQDPH�YDQ�YLWDPLQH�(�NDQ�LQWHUIHUHUHQ�PHW�GH�EORHGVWROOLQJ�HQ
LV GDDURP�ELM�SDWLsQWHQ�PHW�DQWL�VWROOLQJVWKHUDSLH�DI�WH�UDGHQ��9RRU�ZDW�EHWUHIW�GH�PLQHUDOHQ�
]RX GH�LQQDPH�YDQ�]LQN�EHSHUNW�PRHWHQ�EOLMYHQ�WRW�WZHH�WRW�YLHU�NHHU�GH�$'+��(HQ�KRJH
FDOFLXP�LQQDPH��!���NHHU�GH�$'+��NDQ�JDVWUR�LQWHVWLQDOH�VWUHVV�YHURRU]DNHQ��9HUGHU�KHHIW
VHOHQLXP�HHQ�ELM]RQGHU�ODJH�YHLOLJH�PDUJH�YDQ�LQQHPLQJ��9DQ�GH�DDQYHUZDQWH�QXWULWLRQHOH
IDFWRUHQ�VWDDW���FDURWHHQ�LQ�GH�EHODQJVWHOOLQJ�YDQZHJH�KHW�WRHJHQRPHQ�ULVLFR�RS�ORQJNDQNHU
LQ URNHUV�QD�FKURQLVFKH�FRQVXPSWLH�YDQ���FDURWHHQ�YDQ�PLQVWHQV�WLHQ�NHHU�GH�$'+
YHUJHOHNHQ�PHW�GH�FRQWUROHJURHS�
+HW�YHUKRJHQ�YDQ�GH�LQQDPH�YDQ�HHQ�VSHFLILHNH�FRPSRQHQW�NDQ�GH�RSQDPH�YDQ�RI�LQWHUDFWLH
PHW�DQGHUH�FRPSRQHQWHQ�ZLM]LJHQ�HQ�]R�HHQ�RQEDODQV�FUHsUHQ��(HQ�YRRUEHHOG�KLHUYDQ�LV�HHQ
PRJHOLMNH�DIQDPH�LQ�GH�LM]HUDEVRUSWLH�ZDQQHHU�VSHFLILHNH�FDOFLXP�VXSSOHPHQWHQ�ZRUGHQ
LQJHQRPHQ��ZDDUGRRU�SHUVRQHQ�PHW�HHQ�PDUJLQDOH�LM]HUVWDWXV�HHQ�LM]HUGHILFLsQWLH
RQWZLNNHOHQ��(HQ�DQGHU�ZLOOHNHXULJ�YRRUEHHOG�LV�GDW��QD�HHQ�YHUKRRJGH�FKURQLVFKH�]LQN
LQQDPH���HHQ�NRSHUGHILFLsQWLH�RQWVWDDW�GRRUGDW�]LQN�KHW�NRSHU�LQ�HQ]\PHQ�YHUYDQJW�
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6XPPDU\
7KLV�UHSRUW�GRFXPHQWV�DQ�LQYHQWRU\�RI�WKH�DFWLYH�FRPSRQHQWV�SUHVHQW�LQ�IRRG�VXSSOHPHQWV�
,QIRUPDWLRQ�RQ�WKH�PLQLPXP�UHTXLUHPHQW��UHFRPPHQGHG�GDLO\�DOORZDQFH��5'$���WR[LF�GRVH�
REVHUYHG�GRVH�LQ�VXSSOHPHQWV��GLHWDU\�VRXUFHV��DQG�WKH�SK\VLRORJLFDO�IXQFWLRQ�RI�WKH
FRPSRQHQW DQG�GHILFLHQF\�V\PSWRPV�DUH�JLYHQ�IRU�HDFK�FRPSRQHQW��6XEVWDQFHV�IUHTXHQWO\
IRXQG�LQ�VXSSOHPHQWV�OLNH�ZDWHU��DQG�IDW�VROXEOH�YLWDPLQV��PDMRU�PLQHUDOV��WUDFH�HOHPHQWV�
KRUPRQHV��IDWW\�DFLGV�DQG�DVVRFLDWHG�QXWULWLRQDO�IDFWRUV�DUH�LQFOXGHG�
7KH�DFWLYH�FRPSRQHQWV�LQ�IRRG�VXSSOHPHQWV�FDQ�EH�GLYLGHG�WHQWDWLYHO\�LQWR�WZR�EURDG
FDWHJRULHV��0DUNV���������2QH�FDWHJRU\�FRPSULVHV�FRPSRQHQWV�ZLWK�VDIHW\�OHYHOV�RI�DW�OHDVW
���WLPHV�WKH�5'$��ZKHUH�WKHUH�LV�QR�FOHDU�LQGLFDWLRQ�RI�VHULRXV�UHDFWLRQV�DERYH�WKDW�OHYHO�
DQG WKH�VHFRQG�FRPSULVHV�FRPSRQHQWV�ZLWK�D�VDIHW\�OHYHO����WLPHV�ORZHU�WKDQ�WKH�5'$��DQG
LQ�ZKLFK�SRVVLEOH�DGYHUVH�HIIHFWV�FDQ�EH�H[SHFWHG�IURP�DQ�RYHUGRVH�RU��SHRSOH�DW�ULVN��8VLQJ
WKH�FULWHULD�LQ�WKH�LQYHQWRU\��ZH�SODFHG�WKH�IROORZLQJ�FRPSRXQGV�LQ�WKH�VHFRQG�FDWHJRU\�
���2I�WKH�ZDWHU�VROXEOH�YLWDPLQV��YLWDPLQ�&�LV�SRWHQWLDOO\�KDUPIXO�WR�SHRSOH�ZLWK�D�GLVWXUEHG
LURQ�PHWDEROLVP�VXFK�DV�KHUHGLWDU\�KHPRFKURPDWRVLV��$�KLJK�LQWDNH�RI�IRODWH��YLWDPLQ�%���
FDQ�PDVN�WKH�V\PSWRPV�RI�D�YLWDPLQ�%���GHILFLHQF\�
�� 2I�WKH�IDW�VROXEOH�YLWDPLQV��YLWDPLQV�$�DQG�'�KDYH�D�UHODWLYHO\�ORZ�PDUJLQ�RI�VDIHW\��$
YLWDPLQ�$�LQWDNH�RI�DERXW�HLJKW�WLPHV�WKH�5'$�E\�SUHJQDQW�ZRPHQ�KDV�EHHQ�DVVRFLDWHG�ZLWK
ELUWK�GHIHFWV��&KLOGUHQ�DOVR�DSSHDU�WR�EH�SDUWLFXODUO\�VHQVLWLYH�WR�K\SHUYLWDPLQRVLV�'��$�KLJK
LQWDNH�RI�YLWDPLQ�(�LV�FRQWUD�LQGLFDWHG�IRU�SHRSOH�UHFHLYLQJ�DQWL�FRDJXODQW�WKHUDS\�
���$PRQJ�WKH�PDMRU�PLQHUDOV��HVSHFLDOO\�LURQ�FDQ�FDXVH�FKURQLF�DGYHUVH�HIIHFWV�LQ�LQGLYLGXDOV
ZLWK�KHUHGLWDU\�KHPRFKURPDWRVLV��ERWK�KRPR��DQG�KHWHUR]\JRWHV��RU�LQ�WKRVH�ZKR�WDNH�LURQ
VXSSOHPHQWDWLRQ�RQ�D�UHJXODU�EDVLV��(VSHFLDOO\�PHQ�RYHU����\HDUV�DQG�SRVWPHQRSDXVDO
ZRPHQ�PD\�EH�DW�ULVN�RI�GHYHORSLQJ�DWKHURVFOHURWLF�GLVHDVHV�DV�D�UHVXOW�RI�LQFUHDVHG�LURQ�
LQGXFHG�R[LGDWLYH�VWUHVV��$�PD[LPXP�LQWDNH�RI�����WLPHV�WKH�5'$�LV�DGYLVHG�IRU�]LQF��$�KLJK
FDOFLXP�LQWDNH��L�H��PRUH�WKDQ�WZLFH�WKH�5'$��FDQ�FDXVH�VHYHUDO�DGYHUVH�HIIHFWV��OLNH
JDVWURLQWHVWLQDO�GLVWXUEDQFHV�DQG�FRQVWLSDWLRQ��)LQDOO\��WKH�VDIHW\�PDUJLQ�RI�VHOHQLXP��D�WUDFH
HOHPHQW��LV�YHU\�ORZ�
���2I�WKH�DVVRFLDWHG�QXWULWLRQDO�IDFWRUV��VSHFLDO�DWWHQWLRQ�KDV�WR�EH�SDLG�WR���FDURWHQH��7KLV�LV
EHFDXVH�RI�DQ�LQFUHDVHG�LQFLGHQFH�RI�OXQJ�FDQFHU�DPRQJ�PDOH�VPRNHUV�ZLWK�D�FRQVWDQW
FRQVXPSWLRQ�RI���FDURWHQH�LQ�GRVHV�PRUH�WKDQ�WHQ�WLPHV�WKH�5'$��FRPSDUHG�WR�VPRNHUV�ZKR
UHFHLYHG�D�SODFHER�
�� 7KH�VDIHW\�RI�WKH�KRUPRQHV�GHK\GURHSLDQGURVWHURQH��'+($��DQG�PHODWRQLQ�KDV�\HW�WR�EH
GHWHUPLQHG��EXW�DGYHUVH�VLGH�HIIHFWV�KDYH�EHHQ�UHSRUWHG�
:KHQ�LQWHUSUHWLQJ�WKH�GDWD��RQH�PXVW�FRQVLGHU�WKDW�DQ�LQFUHDVHG�LQWDNH�RI�RQH�QXWULHQW�PD\
KDYH�FRQVHTXHQFHV�IRU�WKH�OHYHO�RI��RU�LQWHUDFWLRQ�ZLWK��DQ��RWKHU�QXWULHQW�V���DQG�WKDW
LPEDODQFHV�FDQ�EH�FUHDWHG�HDVLO\��2QH�H[DPSOH�LV�WKH�UHGXFWLRQ�LQ�PDJQHVLXP�DQG�LURQ
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DEVRUSWLRQ�E\�FHUWDLQ�IRUPV�RI�FDOFLXP�VXSSOHPHQWV��$QRWKHU�LV�WKH�RFFXUUHQFH�RI�D�FRSSHU
GHILFLHQF\�ZKHQ�WKH�]LQF�LQWDNH�LV�KLJK�GXH�WR�]LQF�GLVSODFLQJ�FRSSHU�LQ�HQ]\PHV�
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� ,QWURGXFWLRQ

7KLV�VWXG\�LV�SHUIRUPHG�RQ�EHKDOI�RI�WKH�0LQLVWU\�RI�+HDOWK��:HOIDUH�DQG�6SRUW���'LUHFWRUDWH
IRU 3XEOLF�+HDOWK��6HFWLRQ�1XWULWLRQ�DQG�9HWHULQDU\�3ROLF\��EHFDXVH�RI�WKHLU�UHVSRQVLELOLWLHV�LQ
REVHUYLQJ�WKH�UHJXODWLRQV�RI�WKH�)RRG�DQG�'UXJV�$FW�DQG�LQ�RXWOLQLQJ�SROLF\�FRQFHUQLQJ�IRRG
SURGXFWV�DQG��VXSSOHPHQWV��'XULQJ�WKH�ODVW�GHFDGH��WKH�DYDLODELOLW\�RI�IRRG�VXSSOHPHQWV��VXFK
DV YLWDPLQ�SLOOV��KRUPRQHV��KHUEV��HWF�LV�VWURQJO\�LQFUHDVHG�EHFDXVH�RI�DQ�LQFUHDVLQJ
DZDUHQHVV�RI�WKH�UHODWLRQVKLS�EHWZHHQ�QXWULWLRQ�DQG�KHDOWK�LQ�WKH�JHQHUDO�SRSXODWLRQ��%HVLGHV
SKDUPDFLHV��VXSSOHPHQWV�FDQ�EH�REWDLQHG�IURP�QRUPDO�DOLPHQWDU\�VKRSV�DQG�HYHQ�E\�,QWHUQHW
VRXUFHV��7KLV�ODVW�SRVVLELOLW\�RSHQV�D�ZRUOG�ZLGH�PDUNHW�WR�WKH�FRQVXPHU�ZKLFK�LV�LQ�SULQFLSOH
QRW�FRQWUROODEOH�E\�WKH�UHJXODWRU\�DXWKRULWLHV�
1RW�RQO\�WKH�DPRXQW�RI�VXSSOHPHQWV�KDV�LQFUHDVHG��EXW�DOVR�DQ�LQFUHDVLQJ�YDULHW\�RI
SUHSDUDWLRQV�LV�RIIHUHG��7KLV�FDWHJRU\�RI�IRRG�VXSSOHPHQWV�LV�DOVR�D�UHODWLYHO\�QHZ�DUHD�IRU�WKH
5HJLRQDO�,QVSHFWLRQV�RI�3XEOLF�+HDOWK�
7KHUHIRUH�LQ�WKLV�UHSRUW�D�ILUVW�DWWHPSW�LV�PDGH�WR�VXPPDUL]H�DQG�FODVVLI\�WKH�DFWLYH
FRPSRQHQWV�LQ�IRRG�VXSSOHPHQWV�DV�WKH\�DUH�RIIHUHG�LQ�WKH�ORFDO�VKRSV�EXW�DOVR�RQ�,QWHUQHW
VRXUFHV��7KLV�UHSRUW�FRQWDLQV�LQIRUPDWLRQ�ERWK�RQ�WKH�PLQLPDO�UHTXLUHG�GRVH��WKH
UHFRPPHQGHG�DQG�WKH�WR[LF�GRVH�RI�FRPSRQHQWV�DV�RQ�WKH�SRVVLEOH�DGYHUVH�HIIHFWV�RI
GHILFLHQF\��,Q�WKLV�UHSRUW�KHUEDO�VXSSOHPHQWV�ZHUH�QRW�LQFOXGHG�VLQFH�D�VHSDUDWH�UHSRUW�KDV
UHFHQWO\ EHHQ�SXEOLVKHG��

7KH�SUHVHQW�UHSRUW�LV�WKH�ILUVW�UHVXOW�RI�RXU�VXUYH\�XQWLO�2FWREHU�������,W�ZLOO�EH�FOHDU�WKDW�WKH
LQIRUPDWLRQ��HVSHFLDOO\�RQ�WKH�WR[LF�HIIHFWV��LV�QRW�\HW�FRPSOHWH��)XUWKHUPRUH��WKH�OLVW�RI�DFWLYH
FRPSRQHQWV�ZLOO�EH�HQKDQFHG�FRQWLQXRXVO\�LQ�WKH�IXWXUH�DQG�DOVR�QHZ�LQIRUPDWLRQ�RQ�WKH
SUHVHQW�OLVW�RI�FRPSRXQGV�ZLOO�EH�LQFOXGHG�LQ�ODWHU�YHUVLRQV�RI�WKLV�UHSRUW�



SDJH����RI��� 5,90�UHSRUW�����������

� $FWLYH�FRPSRQHQWV

,Q�WKLV�UHSRUW�D�FODVVLILFDWLRQ�KDV�EHHQ�PDGH�RI�WKH�DFWLYH�FRPSRQHQWV�LQ�IRRG�VXSSOHPHQWV�
2QO\�FKHPLFDOO\�ZHOO�GHILQHG�FRPSRQHQWV�KDYH�EHHQ�FRQVLGHUHG��QRW�WKH�VXSSOHPHQWV�RI
KHUEDO�RULJLQ�DQG�WKH�DPLQR�DFLG�FRQWDLQLQJ�VXSSOHPHQWV��2I�WKH�KRUPRQH�SUHSDUDWLRQV�
PHODWRQLQ�DQG�GHK\GURHSLDQGURVWHURQH��'+($��DUH�GLVFXVVHG�EHFDXVH�RI�VRPH�UHFHQW
SXEOLFLW\�LQ�WKH�1HWKHUODQGV�
:H KDYH�FKRVHQ�IRU�D�GLVWLQFWLRQ�LQ�SURSHUWLHV�DQG�TXDQWLWLHV�RI�WKH�FRPSRQHQWV�LQVWHDG�RI�D
GLYLVLRQ�DFFRUGLQJ�WR�OHYHO�RI�DGYHUVH�HIIHFW�RU�WR[LFLW\�WR�PDNH�LW�SRVVLEOH�WR�XVH�WKLV�UHSRUW
DV D�TXLFN�UHIHUHQFH�JXLGH��,Q�HDFK�FDWHJRU\��WKH�FRPSRXQGV�ZKLFK�DUH�µFRPPRQO\¶�IRXQG�LQ
PRVW RI�WKH�VXSSOHPHQWV�DUH�LQFOXGHG��7R�SXW�WKH�GDWD�LQ�SHUVSHFWLYH�RI�WKH�WR[LF�GRVH��DQ
LQYHQWDULVDWLRQ�RI�WKH�µREVHUYHG�GRVH�LQ�VXSSOHPHQWV¶�LV�PDGH�E\�YLVLWLQJ�GLHWDU\�VXSSOHPHQW
VWRUHV�RQ�WKH�,QWHUQHW�DQG�E\�REWDLQLQJ�GDWD�IURP�VXSSOHPHQWV�LQ�ORFDO�VWRUHV�
$ GLYLVLRQ�LQ�WKH�IROORZLQJ�FDWHJRULHV�KDV�EHHQ�PDGH�
� ZDWHU�VROXEOH�YLWDPLQV��DSSHQGL[�,�
� IDW�VROXEOH�YLWDPLQV��DSSHQGL[�,,�
� PDMRU�PLQHUDOV��DSSHQGL[�,,,�
� WUDFH�HOHPHQWV��DSSHQGL[�,9�
� KRUPRQHV��DSSHQGL[�9�
� IDWW\�DFLGV��DSSHQGL[�9,�
� DVVRFLDWHG�QXWULWLRQDO�IDFWRUV��DSSHQGL[�9,,�
)RU�HDFK�FRPSRQHQW��H[WHQVLYH�LQIRUPDWLRQ�KDV�EHHQ�FROOHFWHG�LQ�D�WDEOH�
,Q�WDEOH����DQ�RYHUYLHZ�LV�JLYHQ�RI�WKH�DFWLYH�FRPSRQHQWV�ZKLFK�KDYH�EHHQ�FRQVLGHUHG�LQ�WKLV
UHSRUW�ZLWK�UHIHUHQFH�WR�WKH�WDEOHV�LQ�WKH�DSSHQGLFHV�
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7DEOH����RYHUYLHZ�RI�WKH�DFWLYH�FRPSRQHQWV�GLVFXVVHG�LQ�WKH�DSSHQGLFHV
ZDWHU�VROXEOH�YLWDPLQV��DSSHQGL[�,� WDEOH SDJH
WKLDPLQ�������������������YLWDPLQ�%�� � ��
ULERIODYLQ����������������YLWDPLQ�%�� � ��
QLDFLQ����������������������YLWDPLQ�%�� � ��
SDQWRWKHQLF�DFLG�����YLWDPLQ�%�� � ��
YLWDPLQ�%� � ��
ELRWLQ����������������������YLWDPLQ�%�� � ��
IRODWH����������������������YLWDPLQ�%��� � ��
YLWDPLQ�%�� � ��
DVFRUELF�DFLG����������YLWDPLQ�&� �� ��

IDW�VROXEOH�YLWDPLQV��DSSHQGL[�,,� 7DEOH SDJH
YLWDPLQ�$ �� ��
YLWDPLQ�' �� ��
YLWDPLQ�( �� ��
YLWDPLQ�. �� ��

PDMRU�PLQHUDOV��DSSHQGL[�,,,� 7DEOH SDJH
FDOFLXP �� ��
PDJQHVLXP �� ��
SRWDVVLXP �� ��
LURQ �� ��
]LQF �� ��

WUDFH�HOHPHQWV��DSSHQGL[�,9� WDEOH 3DJH
FRSSHU �� ��
FREDOW �� ��
LRGLQH �� ��
IOXRULGH �� ��
FKURPLXP �� ��
PRO\EGHQXP �� ��
VHOHQLXP �� ��
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WDEOH���±�FRQWLQXHG�
KRUPRQHV��DSSHQGL[�9� WDEOH 3DJH
PHODWRQLQ �� ��
'+($ �� ��

IDWW\�DFLGV��DSSHQGL[�9,� WDEOH 3DJH
RPHJD���IDWW\�DFLGV �� ��
RPHJD���IDWW\�DFLGV �� ��

DVVRFLDWHG�QXWULWLRQDO�IDFWRUV
�DSSHQGL[�9,,�

WDEOH 3DJH
TXHUFHWLQ �� ��
OLSRLF�DFLG �� ��
FKROLQH �� ��
FRHQ]\P�4��� �� ��
FDUQLWLQH �� ��
LQRVLWRO �� ��
FUHDWLQH �� ��
JOXFRVDPLQH �� ��
O\FRSHQH �� ��
��FDURWHQH �� ��



5,90�UHSRUW����������� SDJH����RI���

� 5HVXOWV

0DUNV� FRQVLGHUHG�WKDW��RQ�WKH�EDVLV�RI�WKH�UHYLHZHG�LQIRUPDWLRQ��DFWLYH�FRPSRQHQWV�PD\�EH
GLYLGHG�LQWR�WZR�EURDG�FDWHJRULHV�
$��&RPSRXQGV�ZLWK�D�VDIHW\�OHYHO�DW�OHDVW����WLPHV�KLJKHU�WKDQ�WKH�UHFRPPHQGHG�GDLO\
DOORZDQFH��5'$���)URP�WKHVH�FRPSRXQGV�QR�VHULRXV�DGYHUVH�UHDFWLRQV�FDQ�EH�H[SHFWHG�
%��&RPSRXQGV�ZLWK�D�VDIHW\�OHYHO�RI�DERXW�������WLPHV�WKH�5'$�RU�ORZHU��7KHVH�FRPSRXQGV
FDQ�FDXVH�VHULRXV�LUUHYHUVLEOH�DGYHUVH�UHDFWLRQV��GHSHQGHQW�RI�WKH�GRVH�DQG�RIWHQ�LQIOXHQFHG
E\ WKH�KHDOWK�VWDWXV�RI�WKH�LQGLYLGXDO�
0RVW�RI�WKH�FRPSRXQGV�GLVFXVVHG�LQ�WKLV�UHSRUW�IDOO�LQ�FDWHJRU\�$��7KH�YLWDPLQV�$��&��'��(�
IRODWH�DQG�FDOFLXP��]LQF��VHOHQLXP��LURQ��DQG�b�FDURWHQH�EHORQJ�WR�FDWHJRU\�%�EHFDXVH�RI
UHSRUWHG DGYHUVH�HIIHFWV�RU�WR[LFLWLHV��RU�EHFDXVH�RI�DQ�LQFUHDVHG�ULVN�IRU�FHUWDLQ�JURXSV�
7KH�WR[LFRORJ\�GDWD�RI�WKH�YLWDPLQV�LQGLFDWH�WKDW�D�KLJK�LQWDNH�RI�YLWDPLQ�&��LV�VDIH�IRU
KHDOWK\�SHUVRQV�EXW�PD\�EH�KDUPIXO�XQGHU�FRQGLWLRQV�RI�D�GLVWXUEHG�LURQ�KRPHRVWDVLV�DQG�D
KLJK LQWDNH�RU�ERG\�VWRUH�RI�LURQ�������$Q�H[FHVV�RI�YLWDPLQ�&�FDQ�FDXVH�DQ�LQVWDQWDQHRXV
UHOHDVH�RI�XQUHDFWLYH�)H���IURP�IHUULWLQ�RU�WUDQVIHUULQ�DQG�FRQYHUW�)H���WR�WKH�WR[LF�)H���IRUP
ZKLFK FDQ�JHQHUDWH�WR[LF�DPRXQWV�RI�IUHH�UDGLFDOV��,W�LV�HVWLPDWHG� WKDW�DERXW�����RI�WKH
&DXFDVLDQV�LQ�(XURSH�KDYH�D�JHQH�IRU�LURQ�RYHUORDG��6R��WKLV�PLJKW�EH�D�VHULRXV��XQGHU�
HVWLPDWHG�VLGH�HIIHFW�LQ�D�ORW�RI�SHRSOH�
7KH�YLWDPLQV�$�DQG�'�DUH�UHODWLYHO\�WR[LF��%HFDXVH�RI�WKHLU�IDW�VROXEOH�SURSHUWLHV��WKH\�ZLOO�EH
VWRUHG DQG�DFFXPXODWHG�LQ�DGLSRVH�WLVVXHV��,QWDNHV�RI�YLWDPLQ�$�RI����WLPHV�WKH�5'$�DUH
WKRXJKW WR�EH�SRWHQWLDOO\�LQWR[LFDWLQJ����������,QWDNHV�RI�����WLPHV�WKH�5'$�LQ�SUHJQDQF\�KDYH
EHHQ VKRZQ�WR�FDXVH�FRQJHQLWDO�PDOIRUPDWLRQV�DQG�PHQWDO�UHWDUGDWLRQ�LQ�RIIVSULQJ��
+\SHUYLWDPLQRVLV�$�FDXVHV�PXVFOH�DQG�MRLQW�SDLQV��KHDGDFKH��VNLQ�GLVRUGHUV�DQG�OLYHU
GLVIXQFWLRQ��'DLO\�GRVHV�RI�YLWDPLQ�'�JUHDWHU�WKDQ�DERXW�WHQ�WLPHV�WKH�5'$������J��DUH�QRW
UHFRPPHQGHG��(VSHFLDOO\�\RXQJ�FKLOGUHQ�VHHP�WR�EH�VXVFHSWLEOH�IRU�K\SHUYLWDPLQRVLV�'���
,Q�WKH�1HWKHUODQGV��WKH�&RPPRGLWLHV�$FW�([HPSWLRQ�5HJXODWLRQ��������IRU�YLWDPLQ
VXSSOHPHQWV�UHVWULFWHG�WKH�GRVH�RI�UHWLQRLGV�LQ�YLWDPLQ�$�SLOOV�EHFDXVH�RI�WKH�ORZ�VDIHW\�UDWLR
WR�����WLPHV�WKH�5'$��������J���7KH�GDLO\�GRVH�RI�YLWDPLQ�'�LV�UHVWULFWHG�WR����J�IRU�WKH
JHQHUDO�SRSXODWLRQ��IRU�FKLOGUHQ�XQGHU���\HDUV�DQG�SUHJQDQW�DQG�ODFWDWLQJ�ZRPHQ�WKH�GRVH�LV
UHVWULFWHG WR�����J�
9LWDPLQ�(�LV�UHODWLYHO\�QRQ�WR[LF�IRU�KHDOWK\�SHUVRQV��+RZHYHU��D�KLJK�GRVH�RI�YLWDPLQ�(�PD\
LQFUHDVH�WKH�DQWL�FRDJXODQW�HIIHFWV�RI�SK\OORTXLQRQH��YLWDPLQ�.��DQWDJRQLVWV�DQG�KHQFH�DUH
FRQWUDLQGLFDWHG�GXULQJ�DQWLFRDJXODQW�WKHUDS\���������)XUWKHUPRUH�VXSSOHPHQWDWLRQ�RI�YLWDPLQ�(
DORQH�FDQ�EH�WKH�FDXVH�RI�WKH�FKDLQ�EUHDNLQJ�HIIHFW�LQ�WKH�GHWR[LILFDWLRQ�RI�R[\JHQ�UDGLFDOV�
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$V�IRU�WKH�YLWDPLQV�$�DQG�'��WKH�GLIIHUHQFH�EHWZHHQ�WKH�UHFRPPHQGHG�LQWDNH�OHYHO�IRU�IRODWH
DQG WKH�LQWDNH�OHYHO�DW�ZKLFK�DGYHUVH�HIIHFWV�FDQQRW�EH�UXOHG�RXW�LV�YHU\�VPDOO��&XUUHQWO\��DQ
XSSHU�GDLO\�LQWDNH�RI�������PJ�IRODWH�LV�UHFRPPHQGHG�EHFDXVH�RI�WKH�PDVNLQJ�RI�D�YLWDPLQ
%���GHILFLHQF\�ZLWK�D�KLJKHU�LQWDNH���

$ PRGHVW�LQFUHDVH�LQ�FDOFLXP�LQWDNH�VKRXOG�EH�VDIH�IRU�PRVW�SHRSOH��+RZHYHU��D�WRWDO�FDOFLXP
LQWDNH�RYHU���J�GD\��a����WLPHV�WKH�5'$��FDQ�SURGXFH�DGYHUVH�HIIHFWV�VXFK�DV�JDVWURLQWHVWLQDO
GLVWXUEDQFHV��FRQVWLSDWLRQ�DQG��DW�D�FDOFLXP�LQWDNH�RI�JUHDWHU�WKDQ���J�GD\��KLJK�EORRG�FDOFLXP
OHYHOV�DQG�VHYHUH�UHQDO�GDPDJH���

7KH�PDUJLQ�EHWZHHQ�WKH�VDIH�]LQF�LQWDNH�OHYHO��������PJ�GD\��DQG�WKH�UHFRPPHQGHG�DPRXQW
IRU ]LQF�������PJ��LV�YHU\�VPDOO��SDUWLFXODUO\�LQ�SHRSOH�ZLWK�ORZ�FRSSHU�LQWDNH��=LQF�FRPSHWHV
ZLWK�FRSSHU�DV�FRIDFWRU�LQ�HQ]\PHV�DQG�LW�FDQ�DOVR�LQGXFH�PHWDOORWKLRQHLQV��QRQ�HQ]\PDWLF
PHWDO�ELQGLQJ�SURWHLQV���ZKLFK�LQKLELW�WKH�DEVRUSWLRQ�RI�FRSSHU�LQ�WKH�LQWHVWLQH����6R��DGYHUVH
LQWHUDFWLRQV�EHWZHHQ�FRSSHU�DQG�]LQF�FDQ�RFFXU�HYHQ�ZKHUH�WKH�SURSRUWLRQ�EHWZHHQ�WKHVH�WZR
HOHPHQWV�LQ�WKH�GLHW�LV�UHODWLYHO\�ORZ�
7KH�SUHFLVH�WKUHVKROG�IRU�DGYHUVH�HIIHFWV�RI�VXSSOHPHQWDO�LURQ�LV�QRW�NQRZQ�DQG�LV�SUREDEO\
DOVR�GHSHQGHQW�RQ�LQWDNH�RI�RWKHU�PLQHUDOV��H�J��PDQJDQHVH��]LQF�DQG�SURWHLQ���+RZHYHU�
FKURQLF LQWDNH�RI�KLJK�LURQ�FDQ�UHVXOW�LQ�H[FHVVLYH�ERG\�LURQ�VWRUHV�DQG�LQ�WKH�JHQHUDWLRQ�RI
WR[LF�DPRXQWV�RI�IUHH�UDGLFDOV�UHVXOWLQJ�LQ�RUJDQ�GDPDJH��OLYHU��SDQFUHDV��KHDUW��EUDLQ��
1RUPDO�LURQ�LQWDNHV�FDQ�OHDG�WR�VLPLODU�DGYHUVH�HIIHFWV�LQ�SHRSOH�ZKR�DUH�KRPR��RU
KHWHUR]\JRWHV�IRU�KHPRFKURPDWRVLV��7KLV�KHUHGLWDU\�GLVHDVH�LV�FKDUDFWHUL]HG�E\�DQ�LQFUHDVHG
LURQ RYHUORDG�DOVR�XQGHU�QRUPDO�GLHWDU\�FRQGLWLRQV��6LQFH�LW�LV�HVWLPDWHG�WKDW�DERXW�����RI�WKH
SRSXODWLRQ�LV�KHWHUR]\JRXV�� LURQ�VXSSOHPHQWDWLRQ�VKRXOG�EH�DYRLGHG�IRU�PHQ�DQG
SRVWPHQRSDXVDO�ZRPHQ��$�FRPELQHG�KLJK�LQWDNH�RI�LURQ�DQG�YLWDPLQ�&�VKRXOG�EH�DYRLGHG�E\
WKHVH�SHRSOH�
)RU�VHOHQLXP��WKH�GLIIHUHQFH�EHWZHHQ�WKH�5'$�DQG�WKH�VDIHW\�OHYHO�LV�UHODWLYHO\�VPDOO��7KH
XSSHU�OLPLW�RI�WKH�5'$�LV�����mJ ZKHUHDV�����mJ DSSHDUV�WR�SURGXFH�DGYHUVH�HIIHFWV�����
+RZHYHU��RWKHU�LQYHVWLJDWRUV�UHSRUW�WKDW�D�OHYHO�XS�WR������mJ LV�VDIH�� (DUO\�V\PSWRPV�RI
VHOHQLXP�LQWR[LFDWLRQ�DUH�IDWLJXH�DQG�JDVWURLQWHVWLQDO�GLVWXUEDQFHV�ZKHUHDV�QDLO�DQG�KDLU
DEQRUPDOLWLHV�RFFXU�DW�GRVHV�RYHU���WLPHV�WKH�5'$�
&DURWHQRLGV��VXFK�DV���FDURWHQH�DUH�WKRXJKW�WR�KDYH�EHQHILFLDO�HIIHFWV�LQ�SUHYHQWLQJ�YDULRXV
GLVHDVHV� &KURQLF�FRQVXPSWLRQ������\U��RI�������PJ���FDURWHQH��������WLPHV�WKH�5'$��
KRZHYHU� FDXVHG�DQ�LQFUHDVHG�UHODWLYH�ULVN�RI�OXQJ�FDQFHU�LQ�VPRNHUV�FRPSDUHG�WR�VPRNHUV
ZKR UHFHLYHG�D�SODFHER���� 7KHUHIRUH��FKURQLF�LQWDNH�RI�KLJK�GRVHV�RI���FDURWHQH�KDYH�WR�EH
DYRLGHG�E\�WKHVH�SHRSOH�
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0HODWRQLQ�LV�D�QHXURKRUPRQH�ZLWK�D�FLUFDGLDQ�SDWWHUQ��,Q�WKH�8�6�$���LW�LV�VROG�RYHU�WKH
FRXQWHU�LQ�UHODWLYHO\�KLJK�GRVHV�������J�XS�WR�����PJ���,Q�WKH�1HWKHUODQGV��PHODWRQLQ
VXSSOHPHQWV�XS�WR�D�GRVH�RI������J�SHU�VXSSOHPHQW�DUH�DOORZHG�ZKLFK�DUH�WKRXJKW�WR�EH
KDUPOHVV��7KHUH�LV�ODFN�RI�LQIRUPDWLRQ�RQ�WKH�WR[LFRORJ\�RI�WKLV�KRUPRQH�����6RPH�VLGH�HIIHFWV
DUH UHSRUWHG��K\SRWHQVLRQ��KHDGDFKHV��QLJKWPDUHV��EXW�ORQJ�WHUP�VLGH�HIIHFWV�RU�LQWHUDFWLRQV
ZLWK GUXJV�RU�QXWULHQWV�DUH�QRW�NQRZQ���0HODWRQLQ�LV�SRVVLEO\�D�VWURQJ�DQWLR[LGDQW�
)RU�'+($��GHK\GURHSLDQGURVWHURQH���ERWK�DQ�DQGURJHQ�DQG�HVWURJHQ�SUHFXUVRU��HYLGHQFH�RI�D
EHQHILFLDO�HIIHFW�RQ�DJLQJ�RU�GLVHDVH�LV�FRQIOLFWLQJ�LQ�WKH�OLWHUDWXUH����6RPH�DGYHUVH
�LUUHYHUVLEOH��HIIHFWV�DV�GHHSHQLQJ�RI�WKH�YRLFH�DQG�H[FHVVLYH�KDLU�JURZWK�LQ�ZRPHQ�KDYH�EHHQ
UHSRUWHG���

+LJK�GRVHG�VXSSOHPHQWV��L�H��D�GRVH�KLJKHU�WKDQ�WKH�5'$�DQG�UHODWLYHO\�FORVH�WR�WKH�DGYHUVH
HIIHFW OHYHO��DUH�PDLQO\�IRXQG�LQ�¶VLQJOH�FRPSRQHQW¶�VXSSOHPHQWV�IURP�WKH�8�6�$��
5HPDUNDEOH�LV�WKH�KLJK�VHOHQLXP�GRVH�LQ�VRPH�VXSSOHPHQWV�RI�WKH�8�6�$���XS�WR�WKH�SRVVLEOH
DGYHUVH HIIHFW�OHYHO�������J���$OVR�LQ�WKH�8�6�$���D�GRVH�RI�WZLFH�WKH�5'$�RI�PDJQHVLXP�LV
IRXQG�LQ�PXOWL�FRPSRQHQW�VXSSOHPHQWV�DOWKRXJK�WKH��ORQJ�WHUP��WR[LFLW\�RI�D�KLJK�LQWDNH�RI
PDJQHVLXP�LV�XQNQRZQ�
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6XSSOHPHQW�XVDJH�LQ�7KH�1HWKHUODQGV
)URP�WKH�WKUHH�)RRG�&RQVXPSWLRQ�6XUYH\V�LQ�7KH�1HWKHUODQGV�KHOG�LQ����������LQ������DQG
LQ�������WKH�IROORZLQJ�FRQVXPSWLRQ�SDWWHUQV�FDQ�EH�GHGXFHG��,Q�������������������RI�WKH
'XWFK�SRSXODWLRQ�WDNHV�VXSSOHPHQWV��7KLV�SHUFHQWDJH�KDV�LQFUHDVHG�IURP��������LQ������XS
WR���������LQ�������$�SRVVLEOH�H[SODQDWLRQ�IRU�WKLV�LQFUHDVH�PLJKW�EH�WKDW�PRUH�DWWHQWLRQ�KDV
EHHQ�SDLG�WR�VXSSOHPHQWV�DQG�QXWULWLRQ�LQ�FRPPHUFLDOV�DQG�RU�WKH�LQFUHDVHG�VXSSO\�RI
VXSSOHPHQWV�LQ�IRRG�VWRUHV��,Q�������IOXRU�VXSSOHPHQWV�ZHUH�XVHG�PRVW�RIWHQ��������
VXSSOHPHQWV�ZLWK�YLWDPLQ�$�DQG�'�DQG�PXOWLSOH�YLWDPLQ�PLQHUDO�VXSSOHPHQWV�ZHUH�XVHG�E\
�����RI�WKH�SHRSOH��D�YLWDPLQ�&�VXSSOHPHQW�ZDV�XVHG�E\������DQG�JDUOLF���YLWDPLQ�%��
FDOFLXP� DQG�EUHZHU¶V�\HDVW�VXSSOHPHQWV�ZHUH�XVHG�E\�OHVV�WKDQ����RI�WKH�SRSXODWLRQ�
$OVR�D�VLJQLILFDQW�UHODWLRQVKLS�H[LVWV�EHWZHHQ�DJH�DQG�VXSSOHPHQW�XVH���������RI�WKH�FKLOGUHQ
DJHG ����\HDUV�XVHV�VXSSOHPHQWV��DGROHVFHQWV�XVH�VXSSOHPHQWV�OHVV�RIWHQ������ZKHUHDV�WKH
SURSRUWLRQ�LQFUHDVHV�ZLWK�DJH�WR��������LQ�WKH�JURXS�DJHG��������7KH�KLJK�XVDJH�DPRQJ�WKH
\RXQJ�FKLOGUHQ�FDQ�EH�H[SODLQHG�E\�WKH�FXUUHQW�UHFRPPHQGDWLRQV�IRU�WKH�XVH�RI�IOXRU�DQG
YLWDPLQ�'�WDEOHWV�IRU�WKLV�JURXS��$OVR�D�VLJQLILFDQW�UHODWLRQVKLS�H[LVWV�EHWZHHQ�VH[�DQG
VXSSOHPHQW�XVH��ZRPHQ�XVH�VXSSOHPHQWV�PRUH�RIWHQ�WKDQ�PHQ��������DQG�������
UHVSHFWLYHO\���,Q�JHQHUDO��SHRSOH�LQ�WKH�ZHVWHUQ�UHJLRQV�RI�WKH�1HWKHUODQGV�XVH�VXSSOHPHQWV
PRUH RIWHQ�WKDQ�SHRSOH�OLYLQJ�LQ�WKH�VRXWKHUQ�SDUWV��������DQG�������UHVSHFWLYHO\��
+RZHYHU��QR�UHODWLRQVKLS�KDV�EHHQ�IRXQG�EHWZHHQ�XVH�RI�VXSSOHPHQWV�DQG�LQFRPH�LQ�7KH
1HWKHUODQGV�ZKLFK�LV�LQ�FRQWUDVW�WR�WKH�8�6�$��ZKHUH�WKH�XVH�RI�VXSSOHPHQWV�LQFUHDVHV�ZLWK
LQFUHDVLQJ�LQFRPH������
7KH�HIIHFWV�RI�DJH��VH[��UHJLRQDO�GLIIHUHQFHV�DQG�VRFLDO�FODVV�RQ�VXSSOHPHQW�XVH�DUH�DOVR�IRXQG
LQ�RWKHU�FRXQWULHV��8�6�$���(QJODQG��$XVWUDOLD��������7KH�UHVXOWV�RI�WKH�XVH�RI�VXSSOHPHQWV�LQ
WKH WKLUG�QDWLRQDO�)RRG�&RQVXPSWLRQ�6XUYH\����������VKRZ�VRPH�GLIIHUHQFHV�FRPSDUHG�WR
������7KH�XVH�RI�YLWDPLQ�µ$�DQG�'¶�DQG�IOXRU�VXSSOHPHQWV�LV�GHFUHDVHG�DV�FRPSDUHG�WR�����
�������FRPSDUHG�WR������DQG������FRPSDUHG�WR�������LQ������UHVSHFWLYHO\���7KH�XVH�RI
YLWDPLQ�&�VXSSOHPHQWV�LV�QHDUO\�WKH�VDPH�������FRPSDUHG�WR�������LQ��������0XOWLYLWDPLQ
VXSSOHPHQWV DQG�WKH�FDWHJRU\�µPLVFHOODQHRXV�VXSSOHPHQWV¶�IRU�H[DPSOH�JDUOLF���FDOFLXP��DQG
EUHZHU¶V \HDVW�VXSSOHPHQWV��DUH�XVHG�PRUH�RIWHQ�������FRPSDUHG�WR������LQ������DQG������
FRPSDUHG�WR����LQ������UHVSHFWLYHO\��
6XSSOHPHQW�XVDJH�LQ�WKH�8�6�$�
9LWDPLQ�VXSSOHPHQW�XVDJH�DPRQJ�WKH�8�6��SRSXODWLRQ�KDV�LQFUHDVHG�IURP������RI�WKH
SRSXODWLRQ�LQ�WKH�HDUO\�����V�WR�DQ�HVWLPDWHG������LQ�������0XOWLSOH�YLWDPLQ�PLQHUDO
VXSSOHPHQWV�DUH�XVHG�PRVW�RIWHQ�����������DQG�VLQJOH�FRPSRQHQW�VXSSOHPHQWV�DUH�XVHG�OHVV
RIWHQ��YLWDPLQ�$��������YLWDPLQ�&��������DQG�YLWDPLQ�(��������
$OWKRXJK�VHYHUDO�DGYHUVH�HIIHFWV�KDYH�EHHQ�DVVRFLDWHG�ZLWK�PHJDGRVHV�RI�DQWLR[LGDQW
YLWDPLQV��PRVW�DUH�VLQJOH�FDVH�UHSRUWV�RU�FDVH�VHULHV���
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7KH�WKLUG�1DWLRQDO�)RRG�&RQVXPSWLRQ�6XUYH\�LQ�7KH�1HWKHUODQGV��9RHGVHOFRQVXPSWLHSHLOLQJ
�9&3���������LQWDNH�RI�YLWDPLQV�DQG�PLQHUDOV�IURP�IRRG
7KH�OHYHO�RI�LQWDNH�RI�YLWDPLQV��PLQHUDOV�DQG�RWKHU�FRPSRQHQWV�IURP�WKH�QRUPDO�GLHW�LV
REYLRXVO\�DOVR�LPSRUWDQW�LQ�GHWHUPLQLQJ�WKH�OHYHO�DW�ZKLFK�DGYHUVH�HIIHFWV�RFFXU�LQ
LQGLYLGXDOV�ZKR�WDNH�GLHWDU\�VXSSOHPHQWV��7KHUHIRUH��VRPH�JHQHUDO�UHVXOWV�RI�WKH�PRVW�UHFHQW
1DWLRQDO�)RRG�6XUYH\�LQ�WKH�1HWKHUODQGV�������������ZLOO�EH�GLVFXVVHG�KHUH�EULHIO\�ZLWK
UHVSHFW WR�WKH�LQWDNH�RI�YLWDPLQV�DQG�PLQHUDOV�IURP�IRRG�SURGXFWV�
� YLWDPLQV�
7KH�LQWDNH�RI�YLWDPLQ�%���%���&�DQG�(�LV�KLJKHU�WKDQ�WKH�5'$�IRU�DOO�DJH�JURXSV��7KH�LQWDNH
RI YLWDPLQ�%���LQ�DEVROXWH�VHQVH��LV�DGHTXDWH�EXW�ZKHQ�UHODWHG�WR�WKH�SURWHLQ�LQWDNH�HVSHFLDOO\
WKH \RXQJ�DJH�JURXSV�GRQ¶W�PHHW�WKH�5'$��$GROHVFHQWV�KDYH�D�ORZHU�YLWDPLQ�$�LQWDNH�WKDQ
WKH UHFRPPHQGHG�DOORZDQFH��,QIDQWV�DQG�WKH�HOGHUO\�KDYH�D�KLJKHU��GLHWDU\��UHTXLUHPHQW�IRU
YLWDPLQ�'�EHFDXVH�RI�OHVV�VXQ�H[SRVXUH��)RU�DOO�RWKHU�DJH�JURXSV��WKH�YLWDPLQ�'�LQWDNH�LV
VXIILFLHQW��DW�OHDVW�WKH�5'$��
� PLQHUDOV�
7KH�DYHUDJH�LQWDNH�RI�FDOFLXP��SKRVSKRUXV�DQG�PDJQHVLXP�LV�KLJKHU�WKDQ�WKH�UHFRPPHQGHG
GDLO\�DOORZDQFH��5'$���7KH�LQWDNH�RI�LURQ�LQ�DGROHVFHQWV�DQG�ZRPHQ�LV�ORZHU�WKDQ�WKH�5'$�
7KLV�LV�DOVR�WUXH�IRU�WKH�LQWDNH�RI�FRSSHU�LQ�PHQ�DQG�ZRPHQ�DQG�RI�VHOHQLXP�LQ�ZRPHQ��:LWK
LQFUHDVLQJ�DJH��WKH�LQWDNH�RI�VHOHQLXP�GHFUHDVHV��7KH�LQWDNH�RI�]LQF�LQ�DGROHVFHQWV�LV�DOVR
ORZHU�WKDQ�WKH�5'$�
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� &RQFOXVLRQV

,Q�WKLV�UHSRUW��DQ�RYHUYLHZ�RI�DFWLYH�FRPSRQHQWV�KDV�EHHQ�PDGH�ZKLFK�DUH�IUHTXHQWO\�IRXQG�LQ
IRRG VXSSOHPHQWV��7KH�OHVV�ZHOO�GHILQHG�SUHSDUDWLRQV�IURP�KHUEDO�RULJLQ�DQG�WKH�DPLQR�DFLG�
FRQWDLQLQJ�VXSSOHPHQWV�DUH�QRW�WDNHQ�LQWR�DFFRXQW�
%DVHG�RQ�WKH�GLIIHUHQFH�EHWZHHQ�WKH�5'$�DQG�SRVVLEOH�WR[LF�HIIHFWV��D�JHQHUDO�GLVWLQFWLRQ�LQ
WKH�DFWLYH�FRPSRQHQWV��DFFRUGLQJ�WR�0DUNV�� KDV�EHHQ�PDGH��6RPH�FRPSRQHQWV�DUH�UHODWLYHO\
VDIH DW�D�KLJK�LQWDNH��!����WLPHV�WKH�5'$��FDWHJRU\�$���EXW�RWKHUV�VKRZ�WR[LF�HIIHFWV�DW�DQ
LQWDNH�ORZHU�WKDQ����WLPHV�WKH�5'$��FDWHJRU\�%��
%DVHG�RQ�WKH�GDWD�LQ�WKLV�UHSRUW��ZH�KDYH�FODVVLILHG�WKH�IROORZLQJ�FRPSRXQGV�LQ�FDWHJRU\�$�
YLWDPLQ�%�� YLWDPLQ�%�� YLWDPLQ�%�� YLWDPLQ�%�� YLWDPLQ�%�� IRODWH��YLWDPLQ�%��� YLWDPLQ�.�
FREDOW��LRGLQH��IOXRULGH��FKURPLXP��PRO\EGHQXP��RPHJD���IDWW\�DFLGV�DQG�RPHJD���IDWW\
DFLGV�
,Q�FDWHJRU\�%�WKH�IROORZLQJ�FRPSRXQGV�KDYH�EHHQ�SXW�EHFDXVH�RI�WKHLU�UHSRUWHG�DGYHUVH
HIIHFWV�RU�WR[LFLW\��RU�EHFDXVH�RI�DQ�LQFUHDVHG�ULVN�DW�KLJK�LQWDNHV�IRU�ULVN�JURXSV��WKH�YLWDPLQV
$��&��'��(��IRODWH��FDOFLXP��]LQF��VHOHQLXP��LURQ��DQG�b�FDURWHQH��$W�SUHVHQW��PRVW�ZRUULVRPH
LV WKH�KLJK�LQWDNH�RI�LURQ��DQG�RU�YLWDPLQ�&��E\�LQGLYLGXDOV��KHWHUR��RU�KRPR]\JRWH�IRU�WKH
LURQ RYHUORDG�GLVHDVH�KHPRFKURPDWRVLV��(VSHFLDOO\�FKURQLF�DGYHUVH�HIIHFWV�FDQ�EH�H[SHFWHG
HYHQ ZLWK�PRGHUDWH�LQWDNHV�RI�LURQ��7KHVH�LQGLYLGXDOV�VKRXOG�DYRLG�D�KLJK�LQWDNH�RI�LURQ�
HVSHFLDOO\�LQ�FRPELQDWLRQ�ZLWK�YLWDPLQ�&��:H�DUH�FXUUHQWO\�DVVHVVLQJ�WKH�SUHYDOHQFH�RI�KRPR�
DQG KHWHUR]\JRVLW\�IRU�KHPRFKURPDWRVLV�DPRQJ�LQGLYLGXDOV�ZLWK�D�KLVWRU\�RI�FDUGLRYDVFXODU
GLVHDVHV�
1R�FKURQLF�KXPDQ�WR[LFLW\�GDWD�DUH�NQRZQ�RU�FRXOG�EH�IRXQG�IRU�TXHUFHWLQ��OLSRLF�DFLG�
FRHQ]\P�4�����FDUQLWLQH��LQRVLWRO��FUHDWLQH��JOXFRVDPLQH�DQG�O\FRSHQH�
:LWK�UHVSHFW�WR�WKH�PLQHUDOV�PDJQHVLXP��SRWDVVLXP�DQG�FRSSHU��LW�LV�KDUG�WR�VHW�DQ�XSSHU
VDIH OLPLW�EHFDXVH�WKH�LQWHUDFWLRQ�RI�WKHVH�PLQHUDOV�ZLWK�RWKHU�PLQHUDOV�LV�YHU\�LPSRUWDQW�DQG
LV EH\RQG�WKH�VFRSH�RI�WKLV�SDSHU�
:LWK�UHVSHFW�WR�WKH�KRUPRQHV�PHODWRQLQ�DQG�'+($��DGYHUVH�HIIHFWV�DUH�UHSRUWHG�EXW�WKH
HIIHFWV�RI�D�FKURQLF�KLJK�LQWDNH�LQ�KXPDQV�DUH�QRW�\HW�LQYHVWLJDWHG�
2QH�KDV�WR�EHDU�LQ�PLQG�WKDW��DOWKRXJK�LQ�SULQFLSOH�QR�GHILFLHQF\�RI�D�FHUWDLQ�FRPSRXQG�LV�WR
EH H[SHFWHG��D�ODUJH�GRVH�RI�D�VSHFLILF�FRPSRXQG�FDQ�FDXVH�LPEDODQFHV�ZLWKLQ�D�FODVV�RI
FRPSRXQGV�DQG��DV�D�UHVXOW��FDQ�OHDG�WR�D�GHILFLHQF\�RI�RQH�HVVHQWLDO�FRPSRQHQW��([DPSOHV
FDQ EH�IRXQG�LQ�WKH�JURXS�RI�PLQHUDOV��FDOFLXP��PDJQHVLXP��LURQ��]LQF���WUDFH�HOHPHQWV
�FKURPLXP��VHOHQLXP��FRSSHU��FREDOW��DQG�DQWLR[LGDQWV��YLWDPLQ�&��(��FDURWHQRLGV��
%HVLGHV�SUREOHPV�ZLWK�RYHUGRVH��FHUWDLQ�HIIHFWV�RI�QRUPDO�RU�VRPHZKDW�HOHYDWHG�GRVHV�RI
YLWDPLQV�DQG�RU�PLQHUDOV�FDQ�EH�H[SHFWHG�LQ�FHUWDLQ�JURXSV�DW�ULVN�
7KHVH�ULVN�JURXSV�LQFOXGH�SUHJQDQW�ZRPHQ�IRU�YLWDPLQ�$��FKLOGUHQ�IRU�YLWDPLQ�$�DQG�'�
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IRODWH�IRU�%���GHILFLHQW�SHRSOH��LQGLYLGXDOV�ZLWK�KHPRFKURPDWRVLV�IRU�LURQ�DQG�YLWDPLQ�&�
SDWLHQWV UHFHLYLQJ�DQWL�FRDJXODQW�WKHUDS\�IRU�YLWDPLQ�(��SDWLHQWV�ZLWK�FKURQLF�UHQDO�IDLOXUH�DQG
NLGQH\ VWRQHV�IRU�FDOFLXP��DQG�VPRNHUV�IRU�b�FDURWHQH�
:LWK�UHVSHFW�WR�WKH�GRVH�RI�FRPSRQHQWV�LQ�VXSSOHPHQWV��LQ�WKH�1HWKHUODQGV�QR�DODUPLQJ�KLJK
OHYHOV KDYH�EHHQ�IRXQG�
,Q�FRQFOXVLRQ��YLWDPLQ�$�DQG�'��]LQF�DQG�VHOHQLXP�DUH�WR[LF�DW�UHODWLYHO\�ORZ�LQWDNHV��DOVR�IRU
KHDOWK\�SHUVRQV��6SHFLDO�ULVN�JURXSV�FDQ�EH�LGHQWLILHG�IRU�LURQ��YLWDPLQ�&�DQG�(��IRODWH�
FDOFLXP�DQG���FDURWHQH��7KH�VDIHW\�RI�WKH�KRUPRQHV�PHODWRQLQ�DQG�'+($��DQG
GHK\GURHSLDQGURVWHURQH��KDV�QRW�EHHQ�LQYHVWLJDWHG�WKRURXJKO\��VR�VSHFLDO�FDUH�VKRXOG�EH
WDNHQ ZLWK�WKH�XVH�RI�WKHVH�FRPSRXQGV��0RUH�UHVHDUFK�DQG�DWWHQWLRQ�LV�QHHGHG�WR�JHW
TXDQWLWLYH�GDWD�RQ�WKH�LQWDNH�RI�WKH�PHQWLRQHG�FRPSRQHQWV�LQ�WKHVH�ULVN�JURXSV�DQG�WKH�KHDOWK
FRQVHTXHQFHV�IRU�WKHP�
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5HIHUHQFHV�,

���%HOWPDQ�:��YDQ�5LHO�$-+3��:LMQDQGV�.OHXNHUV��9ULHVPDQ�0)��YDQ�GHQ�+HQJHO�.RRW�,6��GH�9ULHV�,�
0HXOHQEHOW�-��6PDUWVKRSV��2YHU]LFKW�YDQ�SURGXFWHQ��JHFODLPGH�ZHUNLQJ�HQ�KXQ�PHGLVFK�WR[LFRORJLVFKH
UHOHYDQWLH��5,90�UDSSRUW�������������PDDUW�������%LOWKRYHQ�
���0DUNV�-��:DOWHU�3��6WDKHOLQ�+��%UXEDFKHU�*��HGLWRUV��(OHYDWHG�GRVDJHV�RI�YLWDPLQV��7RURQWR��+DQV�+XEHU
3XEOLVKHUV����������7KH�VDIHW\�RI�YLWDPLQV��DQ�RYHUYLHZ�
���+HUEHUW�9��6KDZ�6��-D\DWLOOHNH�(��9LWDPLQ�&�GULYHQ�IUHH�UDGLFDO�JHQHUDWLRQ�IURP�LURQ��-�1XWU��������������6�
����6�
���9RHGLQJVUDDG�&RPPLVVLH�9RHGLQJVQRUPHQ��1HGHUODQGVH�YRHGLQJVQRUPHQ�������'HQ�+DDJ�
9RRUOLFKWLQJVEXUHDX�YRRU�GH�9RHGLQJ�������
���*R\HU�5$��.ODDVVHQ�&'��$PGXU�02��'RXOO�-��HGLWRUV��&DVDUHWW�DQG�'RXOO
V�7R[LFRORJ\��7KH�EDVLF�VFLHQFH�RI
SRLVRQV���WK�HG��1<��0DFPLOODQ�3XEOLVKLQJ�&RPSDQ\��������7R[LF�HIIHFWV�RI�PHWDOV��S����������
���'LSORFN�$7��6DIHW\�RI�DQWLR[LGDQW�YLWDPLQV�DQG�EHWD�FDURWHQH��$P�-�&OLQ�1XWU������'HF������6XSSO������6�
����6�
���7KH�HIIHFW�RI�YLWDPLQ�(�DQG�EHWD�FDURWHQH�RQ�WKH�LQFLGHQFH�RI�OXQJ�FDQFHU�DQG�RWKHU�FDQFHUV�LQ�PDOH�VPRNHUV�
7KH�$OSKD�7RFRSKHURO��%HWD�&DURWHQH�&DQFHU�3UHYHQWLRQ�6WXG\�*URXS�>VHH�FRPPHQWV@��1�(QJO�-�0HG
�����������������
���2PHQQ�*6��*RRGPDQ�*(��7KRUQTXLVW�0'��%DOPHV�-��&XOOHQ�05��*ODVV�$��.HRJK�-3��0H\VNHQV�)/��9DODQLV
%��:LOOLDPV�-+��HW�DO��(IIHFWV�RI�D�FRPELQDWLRQ�RI�EHWD�FDURWHQH�DQG�YLWDPLQ�$�RQ�OXQJ�FDQFHU�DQG�FDUGLRYDVFXODU
GLVHDVH�>VHH�FRPPHQWV@��1�(QJO�-�0HG�����������������
���0RVV�$-��/HY\�$6��.LP�,��HW�DO��8VH�RI�YLWDPLQ�DQG�PLQHUDO�VXSSOHPHQWV�LQ�WKH�8QLWHG�6WDWHV��FXUUHQW�XVHUV�
W\SHV�RI�SURGXFWV��DQG�QXWULHQWV��$GYDQFH�'DWD�QR������HG��+\DWWVYLOOH�0'��1DWLRQDO�&HQWHU�IRU�+HDOWK
6WDWLVWLFV�������
����6XEDU�$)��%ORFN�*��8VH�RI�YLWDPLQ�DQG�PLQHUDO�VXSSOHPHQWV��GHPRJUDSKLFV�DQG�DPRXQWV�RI�QXWULHQWV
FRQVXPHG��7KH������+HDOWK�,QWHUYLHZ�6XUYH\��$P�-�(SLGHPLRO����������������������
����6WHZDUW�0/��0F'RQDOG�-7��/HY\�$6��6FKXFNHU�5(��+HQGHUVRQ�'3��9LWDPLQ�PLQHUDO�VXSSOHPHQW�XVH��D
WHOHSKRQH�VXUYH\�RI�DGXOWV�LQ�WKH�8QLWHG�6WDWHV��-�$P�'LHW�$VVRF���������������������
����'RUDQW�(��YDQ�GHQ�%UDQGW�3$��+DPVWUD�$0��)HHQVWUD�0+��%DXVFK�*ROGERKP�5$��>8WLOL]DWLRQ�RI�IRRG
VXSSOHPHQWV�LQ�7KH�1HWKHUODQGV@�*HEUXLN�YDQ�YRHGLQJVVXSSOHPHQWHQ�LQ�1HGHUODQG��1HG�7LMGVFKU�*HQHHVNG
������������������
����6OHVLQVNL�0-��6XEDU�$)��.DKOH�//��7UHQGV�LQ�XVH�RI�YLWDPLQ�DQG�PLQHUDO�VXSSOHPHQWV�LQ�WKH�8QLWHG�6WDWH��WKH
�����DQG������1DWLRQDO�+HDOWK�,QWHUYLHZ�6XUYH\V��-�$P�'LHW�$VVRF������������������
����:RUVOH\�$��&UDZIRUG�'��$XVWUDOLDQ�GLHWDU\�VXSSOHPHQWDWLRQ�SUDFWLFHV��+HDOWK�DQG�GLHWDU\�VXSSOHPHQWV��0HG
- $XVW���������������������
����*UHJRU\�-��)RVWHU�.��7\OHU�+��HW�DO��7KH�GLHWDU\�DQG�QXWULWLRQDO�VXUYH\�RI�%ULWLVK�DGXOWV��/RQGRQ��+602�
�����
����9RHGLQJVFHQWUXP��=R�HHW�1HGHUODQG��5HVXOWDWHQ�YDQ�GH�9RHGVHOFRQVXPSWLHSHLOLQJ������������'HQ�+DDJ�
9RHGLQJVFHQWUXP�������
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����0H\HUV�'*��0DOROH\�3$��:HHNV�'��6DIHW\�RI�DQWLR[LGDQW�YLWDPLQV�>VHH�FRPPHQWV@��$UFK�,QWHUQ�0HG
�������������������
����%UHHGYHOG�%&��+XOVKRI�.)$0��+RH�JRHG�YRHGW�GH�JHPLGGHOGH�1HGHUODQGHU�]LFK�"�9RHGLQJ�1X
����������������
����,QWHUQDWLRQDO�8QLRQ�RI�1XWULWLRQDO�6FLHQFHV��*HQHULF�GHVFULSWRUV�DQG�WULYLDO�QDPHV�IRU�YLWDPLQV�DQG�UHODWHG
FRPSRXQGV��UHFRPPHQGDWLRQV���������1XWU�$EVWU�5HY��������$�������
����=LHJOHU�((��)LOHU�/-��HGLWRUV��3UHVHQW�NQRZOHGJH�LQ�QXWULWLRQ���WK�HG��:DVKLQJWRQ��'�&��,OVL�3UHVV�������
����1DWLRQDO�5HVHDUFK�&RXQFLO��5HFRPPHQGHG�GLHWDU\�DOORZDQFHV���WK�HG��:DVKLQJWRQ��'�&��$FDGHP\�3UHVV�
�����
����1DWLRQDO�5HVHDUFK�&RXQFLO��5HFRPPHQGHG�GLHWDU\�DOORZDQFHV����WK�HG��:DVKLQJWRQ��'�&��$FDGHP\�3UHVV�
�����
����)RRG�DQG�1XWULWLRQ�%RDUG��,QVWLWXWH�RI�0HGLFLQH��'LHWDU\�UHIHUHQFH�LQWDNHV�IRU�WKLDPLQ��ULERIODYLQ��QLDFLQ�
YLWDPLQ�%���IRODWH��YLWDPLQ�%����SDQWRWKHQLF�DFLG��ELRWLQ�DQG�FKROLQH��:DVKLQJWRQ�'�&��1DWLRQDO�$FDGHPLF
3UHVV�������
����6FKULMYHU�-��YDQ�'XVVHOGRUS�0��.DWDQ�0%��>9LWDPLQV@�9LWDPLQHQ��1HG�7LMGVFKU�*HQHHVNG
���������������������
����'H�YRHGLQJVPLGGHOHQJLGV������������HG��+DDUOHP��GH�7RRUWV�������
����&RPEV�*)��7KH�9LWDPLQV��IXQGDPHQWDO�DVSHFWV�LQ�QXWULWLRQ�DQG�KHDOWK��6DQ�'LHJR��$FDGHPLF�3UHVV�������
����/LQGHU�0&��/LQGHU�0&��HGLWRUV��1XWULWLRQDO�%LRFKHPLVWU\�DQG�0HWDEROLVP���QG�HG��1<��(OVHYLHU�������
1XWULWLRQ�DQG�PHWDEROLVP�RI�YLWDPLQV��S���������
����%DVVOHU�.+��6WDKHOLQ�*��%UXEDFKHU�*��HGLWRUV�(OHYDWHG�GRVDJHV�RI�YLWDPLQV��1<��+DQV�+XEHU�3XEOLVKHUV�
������8VH�DQG�DEXVH�RI�KLJK�GRVDJHV�RI�YLWDPLQ�%��
����GH�%UHH�$��YDQ�'XVVHOGRUS�0��%URXZHU�,$��YDQ�KHW�+RI�.+��6WHHJHUV�7KHXQLVVHQ�53��)RODWH�LQWDNH�LQ
(XURSH��UHFRPPHQGHG��DFWXDO�DQG�GHVLUHG�LQWDNH��(XU�-�&OLQ�1XWU��������������������
����%DXVFK�*ROGERKP�5$��'H�LQQHPLQJ�YDQ�IROLXP]XXU�GRRU�YHUVFKLOOHQGH�EHYRONLQJVJURHSHQ�LQ�1HGHUODQG
YRRU�HQ�QD�YHUULMNLQJ�YDQ�EHSDDOGH�YRHGLQJVPLGGHOHQ��9RHGVHOFRQVXPSWLHSHLOLQJ�������=HLVW��712�5HSRUW
9�������������
����3DSDV�$0��HGLWRU��$QWLR[LGDQW�VWDWXV��GLHW��QXWULWLRQ�DQG�KHDOWK��%RFD�5DWRQ��&5&�3UHVV�������
����6\PRQV�0&5��*XWWHULGJH�-0&��)UHH�UDGLFDOV�DQG�LURQ��FKHPLVWU\��ELRORJ\�DQG�PHGLFLQH��2[IRUG��2[IRUG
8QLYHUVLW\�3UHVV�������
����0L\DWD�7��:DGD�<��&DL�=��,LGD�<��+RULH�.��<DVXGD�<��0DHGD�.��.XURNDZD�.��,PSOLFDWLRQ�RI�DQ�LQFUHDVHG
R[LGDWLYH�VWUHVV�LQ�WKH�IRUPDWLRQ�RI�DGYDQFHG�JO\FDWLRQ�HQG�SURGXFWV�LQ�SDWLHQWV�ZLWK�HQG�VWDJH�UHQDO�IDLOXUH�
.LGQH\�,QW�����������������
����%HQGLFK�$��/DQJVHWK�/��6DIHW\�RI�YLWDPLQ�$��$P�-�&OLQ�1XWU������)HE��������������������������
����'DKOLW]�0��$OYDUH]�%��9LJQDX�-��(QJOLVK�-��3DUNHV�-'��HW�DO��'HOD\HG�VOHHS�SKDVH�V\QGURPH�UHVSRQVH�WR
PHODWRQLQ��/DQFHW�����������������
����%XVV�1(��7HPEH�($��3UHQGHUJDVW�%'��5HQZLFN�$*��*HRUJH�&)��7KH�WHUDWRJHQLF�PHWDEROLWHV�RI�YLWDPLQ�$
LQ�ZRPHQ�IROORZLQJ�VXSSOHPHQWV�DQG�OLYHU��+XP�([S�7R[LFRO������������������
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����+HDOWK�&RXQFLO�)RRG�DQG�1XWULWLRQ�&RXQFLO��9LWDPLQ�$�DQG�WHUDWRJHQLFLW\��7KH�+DJXH��*H]RQGKHLGVUDDG�
�����
����:DUHQZHWUHJHOLQJ�9ULMVWHOOLQJ�9LWDPLQHSUHSDUDWHQ��6WDDWVFRXUDQW���������PDDUW�
����YDQ�3RSSHO�*��YDQ�GHQ�%HUJ�+��9LWDPLQV�DQG�FDQFHU��&DQFHU�/HWW������������������
����:DOWHU�3��6XSUDSK\VLRORJLFDO�GRVDJHV�RI�YLWDPLQV�DQG�WKHLU�LPSOLFDWLRQV�LQ�PDQ��([SHULHQWLD��������������
���
����.DSSXV�+��'LSORFN�$7��7ROHUDQFH�DQG�VDIHW\�RI�YLWDPLQ�(��D�WR[LFRORJLFDO�SRVLWLRQ�UHSRUW��)UHH�5DGLF�%LRO
0HG���������������
����:HEHU�3��%HQGLFK�$��0DFKOLQ�/-��9LWDPLQ�(�DQG�KXPDQ�KHDOWK��UDWLRQDOH�IRU�GHWHUPLQLQJ�UHFRPPHQGHG
LQWDNH�OHYHOV��1XWULWLRQ�������������������
����+DWFKFRFN�-1��%HQGLFK�$��%XWWHUZRUWK�&(��HGLWRUV�0LFURQXWULHQWV�LQ�KHDOWK�DQG�GLVHDVH�SUHYHQWLRQ��1<�
0DUFHO�'HNNHU��������6DIHW\�RI�YLWDPLQ�DQG�PLQHUDO�VXSSOHPHQWV�
����)UHHGPDQ�-(��)DUKDW�-+��/RVFDO]R�-��.HDQ\�-)��$OSKD�WRFRSKHURO�LQKLELWV�DJJUHJDWLRQ�RI�KXPDQ�SODWHOHWV�E\
D SURWHLQ�NLQDVH�&�GHSHQGHQW�PHFKDQLVP��&LUFXODWLRQ�����������������
����.LWDJDZD�0��0LQR�0��(IIHFWV�RI�HOHYDWHG�G�DOSKD��555��WRFRSKHURO�GRVDJH�LQ�PDQ��-�1XWU�6FL�9LWDPLQRO
�����������
����&RPVWRFN�*:��%XVK�7/��+HO]ORXHU�.��6HUXP�UHWLQRO��EHWD�FDURWHQH��YLWDPLQ�(��DQG�VHOHQLXP�DV�UHODWHG�WR
VXEVHTXHQW�FDQFHU�RI�VSHFLILF�VLWHV��$P�-�(SLGHPLRO�������������
����3DVVPRUH�5��(DVWZRRG�0$��+XPDQ�QXWULWLRQ�DQG�GLHWHWLFV���WK�HG��1<��&KXUFKLOO�/LYLQJVWRQH�����������
%RQH�PLQHUDOV��S���������
����2SWLPDO�FDOFLXP�LQWDNH��1,+�&RQVHQV�6WDWHPHQW�����������������
����*X\WRQ�$&��7H[WERRN�RI�PHGLFDO�SK\VLRORJ\���WK�HG��3KLODGHOSKLD��:�%��6DXQGHUV�&RPSDQ\�������
����&KDQGUD�5.��([FHVV�LQWDNH�RI�]LQF�LPSDLUV�LPPXQH�UHVSRQV��-�$P�0HG�$VVRF�����������������
����)HVWD�0'��$QGHUVRQ�+/��'RZG\�53��(IIHFW�RQ�FRSSHU�H[FUHWLRQ�DQG�UHWHQWLRQ�LQ�PHQ��$P�-�&OLQ�1XWU
��������������
����+HDOWK�&RXQFLO�RI�WKH�1HWKHUODQGV��&RPPLWWHH�RQ�WKH�5LVN�HYDOXDWLRQ�RI�6XEVWDQFHV��=LQF��5LMVZLMN��+HDOWK
&RXQFLO�RI�WKH�1HWKHUODQGV�������
����0LOQH�'%��&RSSHU�LQWDNH�DQG�DVVHVVPHQW�RI�FRSSHU�VWDWXV��$P�-�&OLQ�1XWU���������VXSSO���������
����*UDDI�GH�&��*URRW�&3*0��6HLGHOO�-&��HW�DO��9RHGLQJ�LQ�1HGHUODQG��JH]RQGKHLG��JURHL�HQ�RQWZLNNHOLQJ�
+RXWHQ��%RKQ�6WDIOHX�9DQ�/RJKXP�������
����*UHJHU�-/��)RRG��VXSSOHPHQWV��DQG�IRUWLILHG�IRRGV��VFLHQWLILF�HYDOXDWLRQV�LQ�UHJDUG�WR�WR[LFRORJ\�DQG�QXWULHQW
ELRDYDLODELOLW\��-�$P�'LHW�$VVRF���������������������
����<DQJ�*4��;LD�<0��6WXGLHV�RQ�KXPDQ�GLHWDU\�UHTXLUHPHQWV�DQG�VDIH�UDQJH�RI�GLHWDU\�LQWDNHV�RI�VHOHQLXP�LQ
&KLQD�DQG�WKHLU�DSSOLFDWLRQ�LQ�WKH�SUHYHQWLRQ�RI�UHODWHG�HQGHPLF�GLVHDVHV��%LRPHG�(QYLURQ�6FL�����������������
����
����9RHGLQJVFHQWUXP�9RRUOLFKWLQJVEXUHDX�YRRU�GH�9RHGLQJ��(HQ�JH]RQGH�NLMN�RS�YLWDPLQHV�HQ�PLQHUDOHQ��(GH�
�����
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����+RGJH�+&��6WDKO�:��6LPRQGV�-+��HGLWRUV��)OXRULQH�FKHPLVWU\��1<��$FDGHPLF�3UHVV��������%LRORJLFDO
SURSHUWLHV�RI�LQRUJDQLF�IOXRULGHV��S�������
����3KLSSV�.��)OXRULGH�DQG�ERQH�KHDOWK��-�3XEOLF�+HDOWK�'HQW�����������������
����6KLOV�0(��2OVRQ�-$��DQG�6KLNH�0��HGLWRUV��0RGHUQ�QXWULWLRQ�LQ�KHDOWK�DQG�GLVHDVH���WK�HG��3KLODGHOSKLD��/HD
	 )HELJHU�������
����0HUW]�:��&KURPLXP�LQ�KXPDQ�QXWULWLRQ��D�UHYLHZ�>VHH�FRPPHQWV@��-�1XWU��������������������
����7XUQOXQG�-5��.H\HV�:5��3IHLIIHU�*/��$QNH�0��0HLVVQHU�'��0LOOV�&)��HGLWRUV��7UDFH�HOHPHQWV�LQ�PDQ�DQG
DQLPDOV��*HUVGRUI��0HGLD�7RXULVWLN��������$�VWDEOH�LVRWRSH�VWXG\�RI�WKH�GLHWDU\�PRO\EGHQXP�UHTXLUHPHQW�RI
\RXQJ�PHQ��S���������
����-RQNHUV�&��9LVVHU�*��:LSNLQN�$��.OLQLVFKH�9RHGLQJ��+DDUOHP��GH�7RRUW�������
����5HLOO\�&��6HOHQLXP��D�QHZ�HQWUDQW�LQWR�WKH�IXQFWLRQDO�IRRG�DUHQD��7UHQGV�)RRG�6FL�7HFKQ�����������������
����0XOOHU�+��>'DLO\�LQWDNH�RI�FDURWHQRLGV��FDURWHQHV�DQG�[DQWKRSK\OOV��IURP�WRWDO�GLHW�DQG�WKH�FDURWHQRLG
FRQWHQW�RI�VHOHFWHG�YHJHWDEOHV�DQG�IXLW@�'LH�WDJOLFKH�$XIQDKPH�YRQ�&DURWLQRLGHQ��&DURWLQH�XQG�;DQWKRSK\OOH�
DXV�*HVDPWQDKUXQJVSUREHQ�XQG�GLH�&DURWLQRLGJHKDOWH�DXVJHZDKOWHU�*HPXVH��XQG�2EVWDUWHQ��=�(UQDKUXQJVZLVV
�����������������
����*XDUGLROD�/0��7R[LFRORJ\�RI�PHODWRQLQ��-�%LRO��5K\WKPV��������������������
����$QRQ\PRXV��'HK\GURHSLDQGURVWHURQH��'+($���0HG�/HWW�'UXJV�7KHU��������������
����0RUDOHV�$UOHQH�-��1RODQ�-RKQ�-��1HOVRQ�-HUDOG�&��<HQ�6DPXHO�6��(IIHFWV�RI�UHSODFHPHQW�GRVH�RI
GHK\GURHSLDQGURVWHURQH�LQ�PHQ�DQG�ZRPHQ�RI�DGYDQFLQJ�DJH��-�&OLQ�(QGRFULQRO�0HWDE�������������������
����1HVWOHU�-RKQ�(��$GYDQFHV�LQ�XQGHUVWDQGLQJ�WKH�UHJXODWLRQ�DQG�ELRORJLF�DFWLRQV�RI�GHK\GURHSLDQGURVWHURQH�
&XUU�2SLQ�(QGRFULQRO�'LDEHWHV�����������
����)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ�:RUOG�+HDOWK�2UJDQL]DWLRQ��)DW�LQ�KXPDQ�QXWULWLRQ��5HSRUW�RI�DQ�H[SHUW
FRQVXOWDWLRQ��5RPH��3XEOLFDWLRQV�'LYLVLRQ��)$2�������
����6WHLQPHW]�.$��3RWWHU�-'��9HJHWDEOHV��IUXLW��DQG�FDQFHU��,,��0HFKDQLVPV��&DQFHU�&DXVHV�DQG�&RQWURO
�����������������
����GH�9ULHV�-+��-DQVVHQ�3/��+ROOPDQ�3&��YDQ�6WDYHUHQ�:$��.DWDQ�0%��&RQVXPSWLRQ�RI�TXHUFHWLQ�DQG
NDHPSIHURO�LQ�IUHH�OLYLQJ�VXEMHFWV�HDWLQJ�D�YDULHW\�RI�GLHWV��&DQFHU�/HWW���������������������
����+HUWRJ�0*��+ROOPDQ�3&��.DWDQ�0%��.URPKRXW�'��,QWDNH�RI�SRWHQWLDOO\�DQWLFDUFLQRJHQLF�IODYRQRLGV�DQG
WKHLU�GHWHUPLQDQWV�LQ�DGXOWV�LQ�7KH�1HWKHUODQGV��1XWU�&DQFHU�����������������
����&RQTXHU�-$��0DLDQL�*��$]]LQL�(��5DJX]]LQL�$��+ROXE�%-��6XSSOHPHQWDWLRQ�ZLWK�TXHUFHWLQ�PDUNHGO\
LQFUHDVHV�SODVPD�TXHUFHWLQ�FRQFHQWUDWLRQ�ZLWKRXW�HIIHFW�RQ�VHOHFWHG�ULVN�IDFWRUV�IRU�KHDUW�GLVHDVH�LQ�KHDOWK\
VXEMHFWV��-�1XWU�������������������
����:HEHU�&��%\VWHG�$��+RHOPHU�*��7KH�FRHQ]\PH�4���FRQWHQW�RI�WKH�DYHUDJH�'DQLVK�GLHW��,QW�-�9LW�1XWU�5HV
�����������������
����*HUVWHU�+��7KH�SRWHQWLDO�UROH�RI�O\FRSHQH�IRU�KXPDQ�KHDOWK��-�$P�&ROO�1XWU�������������������
����6WDKO�:��6LHV�+��/\FRSHQH��D�ELRORJLFDOO\�LPSRUWDQW�FDURWHQRLG�IRU�KXPDQV"�$UFK�%LRFKHP�%LRSK\V
����������������
����%OXPEHUJ�-%��&RQVLGHUDWLRQV�RI�WKH�VFLHQWLILF�VXEVWDQWLDWLRQ�IRU�DQWLR[LGDQW�YLWDPLQV�DQG�EHWD�FDURWHQH�LQ
GLVHDVH�SUHYHQWLRQ��$P�-�&OLQ�1XWU�����������6XSSO������6��6�
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����5RFN�&/��-DFRE�5$��%RZHQ�3(��8SGDWH�RQ�WKH�ELRORJLFDO�FKDUDFWHULVWLFV�RI�WKH�DQWLR[LGDQW�PLFURQXWULHQWV�
YLWDPLQ�&��YLWDPLQ�(��DQG�WKH�FDURWHQRLGV�>VHH�FRPPHQWV@��-�$P�'LHW�$VVRF��������������������
����5LFKDUGVRQ�'�3��7KH�DGGLWLRQ�RI�QXWULHQWV�WR�IRRGV��,Q��6\PSRVLXP�RQ�µ)RRG�LQGXVWU\��QXWULWLRQ�DQG�SXEOLF
KHDOWK¶��3URFHHGLQJV�RI�WKH�1XWULWLRQ�6RFLHW\������������������
����/HYLQH�0��5XPVH\�6&��'DUXZDOD�5��3DUN�-%��:DQJ�<��&ULWHULD�DQG�UHFRPPHQGDWLRQV�IRU�YLWDPLQ�&�LQWDNH�
-$0$�������������������
����-RKQVWRQ�&6��%LRPDUNHUV�IRU�HVWDEOLVKLQJ�D�WROHUDEOH�XSSHU�LQWDNH�OHYHO�IRU�YLWDPLQ�&��1XWULWLRQ�5HYLHZV
�����������������
����9LHWK�5��9LWDPLQ�'�VXSSOHPHQWDWLRQ�����K\GUR[\YLWDPLQ�'�FRQFHQWUDWLRQV�DQG�VDIHW\��$P�-�&OLQ�1XWU
����������������
����6FK�PDQQ�.��(OVHQKDQV�%��0lXUHU�$��,URQ�VXSSOHPHQWDWLRQ��-�7UDFH�(OHPHQWV�0HG��%LRO������������������
����5RVD�):��:LON�$/��.HOV\�)2��7HUDWRJHQ�XSGDWH��YLWDPLQ�$�FRQJHQHUV��7HUDWRORJ\��������������������
����)RRG�DQG�1XWULWLRQ�&RXQFLO��5HFRPPHQGHG�GLHWDU\�DOORZDQFHV������LQ�WKH�1HWKHUODQGV��VHFRQG�UHYLVHG
HGLWLRQ��%XUHDX�IRU�)RRG�DQG�1XWULWLRQ�(GXFDWLRQ��7KH�+DJXH�������
����9RHGLQJVUDDG��$GYLHV�LQ]DNH�KHW�WRHYRHJHQ�YDQ�HVVHQWLsOH�YRHGLQJVVWRIIHQ�DDQ�YRHGLQJVPLGGHOHQ��7KH
+DJXH�������
����+HUPXV�5--��6HYHUV�$+��.OLQLVFKH�EHWHNHQLV�YDQ�H[WUD�YLWDPLQHQ�XLW�VXSSOHPHQWHQ�HQ�YHUULMNWH
YRHGLQJVPLGGHOHQ��1HG�7LMGVFKU�*HQHHVNG���������������
����%H]DUG�-��%ORQG�-3��%HUQDUG�$��&ORXHW�3��7KH�PHWDEROLVP�DQG�DYDLODELOLW\�RI�HVVHQWLDO
IDWW\�DFLGV�LQ�DQLPDO�DQG�KXPDQ�WLVVXHV��5HSURG�1XWU�'HY�����������������������
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5HIHUHQFHV�,,

,QIRUPDWLRQ�DERXW�WKH�FRPSRVLWLRQ�RI�WKH�VXSSOHPHQWV�GHULYHG�IURP�WKH�,QWHUQHW��SDJHV�
�DOSKDEHWLFDO�RUGHU��DOO�YLVLWHG�EHWZHHQ�'HFHPEHU��WK�DQG�'HFHPEHU���WK� �����
$OOHUJ\�5HVHDUFK�*URXS KWWS���ZZZ�HPHUVRQHFRORJLFV�FRP
%RG\�:LVH KWWS���ZZZ�ERG\ZLVH�RUJ
+HUEDO�'DYH KWWS���ZZZ�KHUEDOGDYH�FRP
,36��,PPHGLDWH
3KDUPDFHXWLFDO�6HUYLFHV� KWWS���ZZZ�LSVU[�FRP
.LYLWD � KWWS���ZZZ�VDPLN�FR�NU
/LIH�([WHQVLRQ KWWS���ZZZ�OHI�RUJ
/LIH�3OXV KWWS���ZZZ�OLIHSOXV�FRP
/LIH�6HUYLFHV KWWS���ZZZ��OLIHVHUYLFHV�FRP
0DQQD�1XWULWLRQ KWWS���ZZZ�OLTXLGFUHDWLQH�FRP
0LQHUDO�&RQQHFWLRQ KWWS���ZZZ�PLQHUDOFRQQHFWLRQ�FRP
1HWULWLRQ KWWS���ZZZ���QHWULWLRQ�FRP
1XWUDFHXWL[�%LRSRZHU KWWS���ZZZ��ELRSRZU�FRP
2PHJD�1XWULWLRQ KWWS���ZZZ��SUROLWKLF�FRP
3URIHVVLRQDO�6XSSOHPHQWV KWWS���ZZZ�DUFKHPHG�FRP
6LJPD�7DX�3KDUPDFHXWLFDOV KWWS���ZZZ�VLJPD�WDX�LW
6XSSOHPHQWV�2QOLQH� KWWS���ZZZ�VXSSOHPHQWVRQ�OLQH�FRP
7ZLQODE KWWS���ZZZ�QHWULWLRQ�FRP
9LUWX9LWHV KWWS���ZZZ�YLUWXYLWHV�FRP
9LWDPLQ�3RZHU�&RPSDQ\ KWWS���ZZZ�KHDOWKGHSR�FRP
9LWDPLQV�3RZHU KWWS���ZZZ�YLWDPLQSRZHU�FRP
9LWDQHW KWWS���ZZZ�KHDOWKVW\OH�FRP
:RUOGZLGH�/DEV KWWS���ZZZ��ZHEDGSURG�FRP
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([SODQDWLRQ�RI�WKH�WDEOHV�LQ�DSSHQGLFHV�,�9,,
1RPHQFODWXUH��WKH�QRPHQFODWXUH�SROLF\�LV�EDVHG�RQ�µ*HQHULF�GHVFULSWRUV�DQG�WULYLDO�QDPHV
IRU YLWDPLQV�DQG�UHODWHG�FRPSRXQG��UHFRPPHQGDWLRQV�������¶�E\�WKH�,QWHUQDWLRQDO�8QLRQ�RI
1XWULWLRQDO�6FLHQFHV�&RPPLWWHH�RQ�1RPHQFODWXUH��� ZKLFK�LV�FRQVLVWHQW�ZLWK�WKH
5HFRPPHQGDWLRQV�RI�WKH�&RPPLVVLRQ�RQ�%LRFKHPLFDO�1RPHQFODWXUH�,83$&�,8%�DQG�WKH
FRPPLWWHH�RQ�1RPHQFODWXUH�RI�WKH�$PHULFDQ�,QVWLWXWH�RI�1XWULWLRQ�
2Q�WKH�ULJKW�VLGH��EHWZHHQ�SDUHQWKHVLV��WKH�ZD\�WKH�FRPSRQHQW�LV�IRXQG�LQ�VXSSOHPHQWV�PRVW
RIWHQ LV�PHQWLRQHG��7KH�FXUVLYDWHG�FRPSRQHQW�LV�WKH�FRPSRQHQW�DV�GHVFULEHG�LQ��µREVHUYHG
GRVH LQ�VXSSOHPHQWV¶��VHH�EHORZ��
0LQLPXP��WKLV LV�WKH�TXDQWLW\�RI�WKH�QXWULHQW�WKDW�PXVW�EH�VXSSOLHG�LQ�WKH�GLHW�LQ�RUGHU�WR
VDWLVI\�WKH�PHWDEROLF�QHHG��LW�LQFOXGHV�IDFWRUV�DVVRFLDWHG�ZLWK�GLJHVWLRQ��DEVRUSWLRQ�DQG
FHOOXODU�ELRDYDLODELOLW\���

5'$��:KHQ�DYDLODEOH��WKH�'XWFK�UHFRPPHQGHG�GLHWDU\�DOORZDQFHV��5'$��DUH�JLYHQ���,I�QRW�
WKH $PHULFDQ�5'$V�DUH�XVHG��������5HFRPPHQGHG�'LHWDU\�$OORZDQFHV��5'$V��DUH�WKH�OHYHOV
RI LQWDNH�RI�HVVHQWLDO�QXWULHQWV��WKDW��RQ�WKH�EDVLV�RI�VFLHQWLILF�NQRZOHGJH��DUH�MXGJHG�E\�WKH
1DWLRQDO�+HDOWK�&RXQFLO��WKH�1HWKHUODQGV��RU�WKH�)RRG�DQG�1XWULWLRQ�%RDUG��86$��WR�EH
DGHTXDWH�WR�PHHW�WKH�NQRZQ�QXWULWLRQDO�QHHGV�RI�SUDFWLFDOO\�DOO�KHDOWK\�SHUVRQV��PHDQ
UHTXLUHPHQW�OHYHO�SOXV�WZR�WLPHV�WKH�VWDQGDUG�GHYLDWLRQ���:KHQ�NQRZQ��5'$V�IRU�PHQ��0�
DQG�ZRPHQ��)��DUH�JLYHQ�VHSDUDWHO\�
1RWH��$W�WKLV�PRPHQW��LQ�WKH�86�QHZ�GLHWDU\�UHIHUHQFH�LQWDNHV��'5,V��DUH�EHLQJ�PDGH�ZKLFK
DUH�LQWHQGHG�WR�UHSODFH�WKH�5'$V���������7KH�'5,V�UHIOHFW�D�VKLIW�LQ�HPSKDVLV�IURP
SUHYHQWLQJ�GHILFLHQF\�WR�GHFUHDVLQJ�WKH�ULVN�RI�FKURQLF�GLVHDVH�WKURXJK�QXWULWLRQ��,QVWHDG�RI�D
VLQJOH�YDOXH��WKH�'5,V�ZLOO�HQFRPSDVV�
� HVWLPDWHG�DYHUDJH�UHTXLUHPHQW��($5���WKH�LQWDNH�WKDW�PHHWV�WKH�HVWLPDWHG�QXWULHQW�QHHG�RI
��� RI�WKH�LQGLYLGXDOV�LQ�D�VSHFLILF�JURXS
� UHFRPPHQGHG�GDLO\�DOORZDQFH��5'$���WKH�LQWDNH�WKDW�PHHWV�WKH�QXWULHQW�QHHG�RI�DOPRVW�DOO
���������RI�WKH�KHDOWK\�LQGLYLGXDOV�LQ�D�VSHFLILF�DJH�DQG�JHQGHU�JURXS��,I�LQGLYLGXDO�YDULDWLRQ
LQ UHTXLUHPHQWV�LV�ZHOO�GHILQHG��WKH�5'$�LV�VHW�DW���VWDQGDUG�GHYLDWLRQV�DERYH�WKH�($5��,I
VXIILFLHQW�GDWD�DUH�QRW�DYDLODEOH��WKH�5'$�LV�VHW�DW�����[�($5�
� DGHTXDWH�LQWDNH��$,���ZKHQ�VXIILFLHQW�VFLHQWLILF�HYLGHQFH�LV�QRW�DYDLODEOH�WR�HVWLPDWH�DQ
DYHUDJH�UHTXLUHPHQW��DGHTXDWH�LQWDNHV�ZLOO�EH�VHW�
� WROHUDEOH�XSSHU�LQWDNH�OHYHO��8/���WKH�PD[LPXP�LQWDNH�E\�DQ�LQGLYLGXDO�WKDW�LV�XQOLNHO\�WR
SRVH ULVNV�RI�DGYHUVH�KHDOWK�HIIHFWV�LQ�DOPRVW�DOO�KHDOWK\�LQGLYLGXDOV�LQ�D�VSHFLILHG�JURXS�
7R[LFLW\��WKH�H[DFW�OHYHO�DW�ZKLFK�SHUVRQV�GHYHORS�V\PSWRPV�LQ�UHVSRQVH�WR�RYHUFRQVXPSWLRQ
RI D�FHUWDLQ�FRPSRXQG�LV�GLIILFXOW�WR�GHILQH��7KH�VL]H�DQG�DJH�RI�LQGLYLGXDOV��WKH�GXUDWLRQ�RI
WKH VXSSOHPHQWDWLRQ�SHULRGV��DQG�WKH�TXDQWLW\�DQG�IRUP�RI�WKH�FRPSRXQGV�FRQVXPHG�FDQ
JUHDWO\�DIIHFW�VHQVLWLYLW\��)RU�FHUWDLQ�FRPSRQHQWV��WKH�OHYHO�RI�WR[LFLW\�LV�KLJKO\�VSHFXODWLYH�RU
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LV�QRW�NQRZQ�LQ�KXPDQV��:KHQ�DYDLODEOH��D�WROHUDEOH�XSSHU�LQWDNH�OHYHO�LV�JLYHQ��7KLV�LV�WKH
KLJKHVW�OHYHO�RI�GDLO\�QXWULHQW�LQWDNH�WKDW�LV�OLNHO\�WR�SRVH�QR�ULVNV�RI�DGYHUVH�KHDOWK�HIIHFWV�WR
DOPRVW DOO�LQGLYLGXDOV�LQ�WKH�JHQHUDO�SRSXODWLRQ��:KHQ�WKH�LQWDNH�LQFUHDVHV�DERYH�WKLV�OHYHO�
WKH�ULVN�RI�DGYHUVH�HIIHFWV�LQFUHDVHV���
1R�VSHFLDO�DWWHQWLRQ�KDV�EHHQ�SDLG�WR�ZKHWKHU�WKH�SURGXFHG�HIIHFW�LV�UHYHUVLEOH�RU�LUUHYHUVLEOH
DQG LI�WKH�FRPSRQHQW�SURGXFHV�ORFDO�RU�V\VWHPLF�WR[LFLW\�
:LWK�UHVSHFW�WR�WKH�PLQHUDOV��LW�LV�GLIILFXOW�WR�GHILQH�D�WRWDO�WR[LF�GRVH�EHFDXVH�ERWK�WKH
GXUDWLRQ�RI�H[SRVXUH�DQG�WKH�OHYHO�RI�H[SRVXUH�LV�LPSRUWDQW��6RPH�PLQHUDOV�FDQ�SURGXFH
DGYHUVH HIIHFWV�DIWHU�DQ�DFXWH�VLQJOH�RYHUGRVH�EXW�DUH�UHODWLYHO\�VDIH�ZKHQ�LQJHVWHG�DW�D�ORZHU
FRQFHQWUDWLRQ�GXULQJ�D�ORQJHU�WLPH�SHULRG��,I�NQRZQ��LQIRUPDWLRQ�DERXW�WKLV�DVSHFW�DQG�WKH
SRVVLEOH�DGYHUVH�HIIHFWV�LV�JLYHQ�
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2EVHUYHG�GRVH�LQ�VXSSOHPHQWV��$OO�WKH�VXSSOHPHQWV�DUH�WDEOHWV�RU�FDSVXOHV�
�)LUVW��WKH�EUDQG�QDPH�LV�PHQWLRQHG��IROORZHG�E\�WKH�IDFWXUHU¶V�QDPH��LI�NQRZQ��RU�WKH
VXSSOLHU¶V�QDPH�DQG�WKH�\HDU�RI�VDOH��7KH�VXJJHVWHG�GDLO\�LQWDNH�DFFRUGLQJ�WR�WKH
PDQXIDFWXUHU�LV�LQGLFDWHG�DQG�WKH�VHUYLQJ�VL]H�LV���WDEOHW�FDSV�XQOHVV�PHQWLRQHG�RWKHUZLVH
�H�J� ���PJ�LQ���WDEOHWV���7KH�VHOHFWLRQ�LV�µDW�UDQGRP¶��WU\LQJ�WR�JLYH�D�JRRG�RYHUYLHZ�RI�WKH
DYDLODEOH�TXDQWLWLHV�DQG�GRVHV�DQG�RI�WKH�VXJJHVWHG�GRVH�RI�WKH�PDQXIDFWXUHUV�
0RVW�RI�WKH�WLPH��WKH�FRPSRXQG�LV�D�FRQVWLWXHQW�RI�D�VXSSOHPHQW�ZLWK�PRUH�DFWLYH
FRPSRQHQWV��H�J��PXOWLYLWDPLQ�VXSSOHPHQW����,I�WKH�VXSSOHPHQW�LV�D�VLQJOH�FRPSRQHQW
VXSSOHPHQW��LW�LV�PDUNHG�ZLWK�DQ�DVWHULVN��IRU�H[DPSOH������PJ�YLWDPLQ�&�VXSSOHPHQW��
'LHWDU\�VRXUFH��IRRG SURGXFWV�RU�FDWHJRULHV�DUH�PHQWLRQHG�ZKLFK�DUH�D��UHODWLYHO\��ULFK
VRXUFH RI�WKH�FRPSRQHQW�
)XQFWLRQ��D JHQHUDO�GHVFULSWLRQ�RI�WKH�HIIHFW�RU�IXQFWLRQ�LQ�WKH�KXPDQ�ERG\�LV�JLYHQ�
'HILFLHQF\�V\PSWRPV��D EURDG�GHVFULSWLRQ�RI�HDUO\�DQG�RU�ODWH�V\PSWRPV�DUH�OLVWHG�ZKLFK�FDQ
RFFXU�ZKHQ�WKH�PLQLPXP�UHTXLUHPHQW�LV�QRW�UHDFKHG�

1RWH��ZKHQ�QR��UHFHQW��LQIRUPDWLRQ�FRXOG�EH�IRXQG�DERXW�DQ�DVSHFW�RI�D�FRPSRQHQW�RU�WKH
DVSHFW GRHV�QRW�DSSO\�IRU�WKH�FRPSRQHQW��D�K\SKHQ�LV�XVHG�
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$SSHQGL[�,�:DWHU�VROXEOH�YLWDPLQV
7DEOH����WKLDPLQ
WKLDPLQ
�IRUPHUO\�NQRZQ
DV YLWDPLQ�%��

�WKLDPLQ�+&O�

0LQLPXP
UHTXLUHPHQW

��� PJ��
����PJ��
�������J�0HJDMRXOH�

5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

0������PJ
)������PJ
QRWH��UHTXLUHPHQW�LV�FRXSOHG�WR�HQHUJ\�LQWDNH�
PHGLDQ�LQWDNH�LQ�WKH�8�6��LV���PJ�G��7KH�QLQHW\�ILIWK�SHUFHQWLOH�RI�LQWDNH
IURP ERWK�IRRG�DQG�VXSSOHPHQWV�LV�DSSUR[LPDWHO\�����PJ�LQ�WKH�8�6���

7R[LF�GRVH WKH�WR[LF�SRWHQWLDO�RI�WKLDPLQ�DSSHDUV�WR�EH�ORZ��SDUWLFXODUO\�ZKHQ�LW�LV
DGPLQLVWHUHG�RUDOO\��/DUJH�SDUHQWHUDO�GRVHV����������PJ��DUH�JHQHUDOO\�ZHO
WROHUDWHG��2QO\�DIWHU�VHYHUDO�LQMHFWLRQV��E\�GLIIHUHQW�URXWHV��RI�GRVHV
H[FHHGLQJ�E\�PRUH�WKDQ���������IROG�WKH�5'$�KDYH�IHZ��LI�DQ\��WR[LF
HIIHFWV�DVFULEHG�WR�DOOHUJLF�UHDFWLRQV�EHHQ�UHSRUWHG�������

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

��� PJ������PJ��.UXLGYDW�HQ�(WRV�EUXLVWDEOHW�������
����PJ��6XSUDG\Q�FRPSOH[�IRUWH��5RFK�������
�� PJ��3KDUPDFKHPLH�9LW�%�FRPSOH[�IRUWH�������

'LHWDU\�VRXUFH ZKROH�ZKHDW�SURGXFWV��SRUF��QXWV��OLYHU��SRWDWRHV�
)XQFWLRQ SOD\V�D�NH\�UROH�LQ�WKH�ERG\¶V�PHWDEROLF�F\FOH�IRU�JHQHUDWLQJ�HQHUJ\��DLGV�LQ

WKH GLJHVWLRQ�RI�FDUERK\GUDWHV��HVVHQWLDO�IRU�WKH�QRUPDO�IXQFWLRQLQJ�RI�WKH
QHUYRXV�V\VWHP��PXVFOHV�DQG�KHDUW��VWDELOL]HV�WKH�DSSHWLWH��SURPRWHV�JURZWK
DQG JRRG�PXVFOH�WRQH��IDFLOLWDWHV�FDUERK\GUDWH�PHWDEROLVP�DQG�PD\�EH
GHILFLHQW�LQ�WKRVH�RQ�D�KLJK�VXJDU�GLHW�

'HILFLHQF\
V\PSWRPV

PD\�OHDG�WR�WKH�ORVV�RI�DSSHWLWH��ZHDNQHVV�DQG�IHHOLQJ�WLUHG��LQVRPQLD�
PHQWDO�GHSUHVVLRQ��UDSLG�KHDUW�EHDW��FRQVWLSDWLRQ��KHDUW��DQG�JDVWURLQWHVWLQDO
SUREOHPV��LQ�H[WUHPH��EHULEHUL�
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7DEOH����ULERIODYLQ
ULERIODYLQ
�IRUPHUO\�NQRZQ
DV YLWDPLQ�%� RU
YLWDPLQ�*�

�ULERIODYLQ�

0LQLPXP
UHTXLUHPHQW

��� �PJ����

5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

0������PJ
)������PJ
QRWH��UHTXLUHPHQW�LV�FRXSOHG�WR�HQHUJ\�LQWDNH�

7R[LF�GRVH KLJK�RUDO�GRVDJHV�RI�ULERIODYLQ�DUH�QRW�WR[LF���SUREDEO\�GXH�WR�WKH�UHODWLYHO\
SRRU DEVRUSWLRQ�DW�KLJK�LQWDNH�OHYHOV��1R�DGYHUVH�HIIHFWV�LQ�KXPDQV�KDYH
EHHQ�UHSRUWHG��6WXGLHV�ZLWK�DQLPDOV�LQGLFDWH�WKDW�GRVDJHV�DV�JUHDW�DV����
WLPHV�DOORZDQFH�OHYHOV�KDYH�QHJOLJLEOH�ULVNV�RI�WR[LFLW\���

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

����PJ��201,�3/(;��(VVHQWLDO�2UJDQLFV�������
� PJ�LQ���WDEO���790�����/LIH�3OXV�������
�� PJ�LQ���WDEO���0XOWL�)RXU���2UWKLFD��������

'LHWDU\�VRXUFH OLYHU��PLON��FKHHVH��HJJV��JUHHQ�YHJHWDEOHV�
)XQFWLRQ QHFHVVDU\�IRU�FDUERK\GUDWH��IDW�DQG�SURWHLQ�PHWDEROLVP��DOVR�LQ�WKH

IRUPDWLRQ�RI�DQWLERGLHV�DQG�UHG�EORRG�FHOOV��PDLQWDLQV�FHOO�UHVSLUDWLRQ�
QHFHVVDU\�IRU�WKH�PDLQWHQDQFH�RI�JRRG�YLVLRQ��VNLQ��QDLOV�DQG�KDLU��DFWV
SDUWLFXODUO\�FORVHO\�ZLWK�YLWDPLQV�%��DQG�%��DQG�VHOHQLXP�

'HILFLHQF\
V\PSWRPV

EXUQLQJ RU�JULWW\�H\HV��VRUH�WRQJXH��FDWDUDFWV��GXOO�RU�RLO\�KDLU��HF]HPD�RU
GHUPDWLWLV��VSOLW�QDLOV��FUDFNHG�OLSV�
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7DEOH����QLDFLQ
QLDFLQ
�IRUPHUO\�NQRZQ
DV YLWDPLQ�%��

�QLFRWLQDPLGH�

0LQLPXP
UHTXLUHPHQW

�� PJ��86$���� QR�GXWFK�UHFRPPHQGDWLRQV
5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

�� PJ��86$���� QR�GXWFK�UHFRPPHQGDWLRQV

7R[LF�GRVH LQ�KXPDQV��KLJK�GRVDJHV������J��GD\��RI�QLFRWLQLF�DFLG��SURWHLQ�ERXQG�IRUP
RI QLDFLQ��PDLQO\�LQ�SODQWV���FDXVH�YDVRGLODWDWLRQ��LWFKLQJ��QDXVHD��YRPLWLQJ
DQG KHDGDFKHV��ZKHUHDV�QLFRWLQDPLGH��QLFRWLQLF�DFLG�DPLGH��DQLPDO�WLVVXHV�
RQO\ UDUHO\�SURGXFHV�WKHVH�UHDFWLRQV��1LFRWLQDPLGH�GRVDJHV�RI��������WLPHV
5'$V������PJ������PJ��FDQ�EH�FRQVLGHUHG�VDIH�IRU�PRVW�SHRSOH�
$YDLODEOH�LQIRUPDWLRQ�RQ�WKH�WROHUDQFH�RI�DQLPDOV�IRU�QLDFLQ�LV�VFDQW�EXW
VXJJHVW�WKDW�GDLO\�GRVHV�JUHDWHU�WKDQ���������PJ�QLFRWLQLF�DFLG�HTXLYDOHQWV
SHU NJ�ERG\�ZHLJKW�FDQ�EH�WR[LF���������������J�IRU�WKH�DYHUDJH�SHUVRQ��

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

� PJ��.UXLGYDW��PXOWLYLWDPLQV�������
�� PJ��LQ���WDEO���1XWUD�6RXUFH������9LWDPLQ�3RZHU�&RPSDQ\�������
�� PJ��6XSHU�%�FRPSOH[�����9LWDPLQ�3RZHU�&RPSDQ\�������
���PJ��8OWUD�3RWHQF\�0XOWLSOH�����9LWDPLQ�3RZHU�&RPSDQ\��������

'LHWDU\�VRXUFH PHDW��HJJV��ILVK��PLON��ZKROH�JUDLQV���
)XQFWLRQ SURPRWHV�WKH�IXQFWLRQ�RI�WKH�FHQWUDO�QHUYRXV�V\VWHP�DQG�RI�WKH�GLJHVWLYH

V\VWHP��1HHGHG�IRU�WKH�HQHUJ\�SURGXFWLRQ�E\�FHOOV�
'HILFLHQF\
V\PSWRPV

SHOODJUD��JDVWURLQWHVWLQDO�GLVWXUEDQFHV��LQVRPQLD��VNLQ�GLVRUGHUV��ORVV�RI
DSSHWLWH��PXVFXODU�ZHDNQHVV�
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7DEOH����SDQWRWKHQLF�DFLG
SDQWRWKHQLF�DFLG �G�FDOFLXPSDQWKRWKHQDWH�
0LQLPXP
UHTXLUHPHQW

� PJ��86$���� QR�GXWFK�UHFRPPHQGDWLRQV
5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

����PJ���86$���� QR�GXWFK�UHFRPPHQGDWLRQV
SURGXFHG E\�LQWHVWLQDO�PLFUR�RUJDQLVPV��GHILFLHQFLHV�LQ�KXPDQV�QRW�NQRZQ�

7R[LF�GRVH JHQHUDOO\�UHJDUGHG�DV�EHLQJ�QRQ�WR[LF�EXW�D�IHZ�UHSRUWV�LQGLFDWH�GLDUUKHD
RFFXUULQJ�LQ�KXPDQV�FRQVXPLQJ�������J�RI�WKLV�YLWDPLQ�SHU�GD\���EXW�LW
VHHPV�VDIH�IRU�KXPDQV�DW�GRVDJHV�RI�DW�OHDVW�����WLPHV�5'$���������
PJ�����7KHUH�LV�QRW�VXIILFLHQW�VFLHQWLILF�GDWD�WR�VHW�D�WROHUDEOH�XSSHU�LQWDNH
OHYHO�IRU�SDQWRWKHQLF�DFLG���

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

�� PJ��6XSHU�9LWH��9LWDPLQ�3RZHU�������
���PJ��8OWUD�3RWHQF\�0XOWLSOH�����9LWDPLQ�3RZHU�&RPSDQ\�������
��� PJ��3DQWKRWHQLF�$FLG��/LIH�([WHQVLRQ�3URGXFWV���������

'LHWDU\�VRXUFH OLYHU��PLON��PHDWV��HJJV��ZKROH�JUDLQV��ILVK��YHJHWDEOHV���
)XQFWLRQ SDQWRWKHQLF�DFLG�PDLQO\�LV�LQFRUSRUDWHG�LQ�WKH�ERG\�LQWR�FRHQ]\PH�$�

ZKLFK KDV�PDQ\�PHWDEROLF�UROHV�LQ�WKH�FHOOV��)RU�H[DPSOH��LW�LV�HVVHQWLDO�WR
WKH V\QWKHVLV�RI�IDWW\�DFLGV�DQG�PHPEUDQH�SKRVSKROLSLGV�DV�ZHOO�DV�WR�WKH
R[LGDWLYH�GHJUDGDWLRQ�RI�IDWW\�DFLGV�DQG�DPLQR�DFLGV�

'HILFLHQF\
V\PSWRPV

VNLQ DEQRUPDOLWLHV��UHWDUGHG�JURZWK��GLJHVWLYH�GLVWXUEDQFHV��VWRPDFK�VWUHVV�
PXVFOH�FUDPSV�
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7DEOH����YLWDPLQ�%�

YLWDPLQ�%� �S\ULGR[LQH�+&/�
0LQLPXP
UHTXLUHPHQW

��� PJ����
��������PJ��IHPDOHV��

5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

0������PJ
)������PJ

7R[LF�GRVH WKH�DFXWH�WR[LFLW\�LV�YHU\�ORZ����J�NJ�LV�WROHUDWHG�ZHOO��EXW�WR[LFLW\�PD\
RFFXU�ZLWK�FKURQLF�GDLO\�GRVHV�RI���������PJ�RU�PRUH�DQG�LW�VKRXOG�DOZD\V
EH XQGHU�PHGLFDO�VXSHUYLVLRQ������

GDLO\�GRVDJHV�RI�����PJ�YLWDPLQ�%��KDYH�EHHQ�XVHG�IRU�KXPDQV��WUHDWPHQW
RI SUHPHQVWUXDO�WHQVLRQ�LQ�ZRPHQ��IRU�SHULRGV�RI�VHYHUDO�PRQWKV�ZLWKRXW
VLJQLILFDQW�DGYHUVH�HIIHFWV��/DUJHU�GRVDJHV������PJ�WR���J�SHU�GD\��KDYH
SURGXFHG�UHYHUVLEOH�QHXURSDWKLHV�DIWHU�FKURQLF�XVH�
/HYHOV�DV�JUHDW�DV�����WLPHV�5'$V����������PJ��FDQ�EH�XVHG�VDIHO\�IRU
PRVW SHRSOH���
7KH�)RRG�$GYLVRU\�&RPPLWWHH��)$&��DGYLFHG�WKDW�DQ�LQWDNH�IURP�GLHWDU\
VXSSOHPHQWV�VKRXOG�QRW�H[FHHG����PJ�G��7KH�VXEMHFW�RI�DQ�XSSHU�VDIH�OHYHO
RI YLWDPLQ�%��WKHUHIRUH�UHTXLUHV�IXUWKHU�FDUHIXO��VFLHQWLILF�FRQVLGHUDWLRQ���

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

� PJ��'DYLWDPRQ�7RWDO�������
� PJ�LQ���WDEO���6XSSRUW�7DEV��/LIH�3OXV�������
���PJ��9LWD�0LQ�����YHJHWDULDQ�IRUPXOD���9LUWX9LWHV�6XSSOHPHQWV��������

'LHWDU\�VRXUFH PHDW��ILVK��YHJHWDEOHV��EDQDQDV��ZKROHJUDLQV��VHHGV�DQG�QXWV��EUHDG�
)XQFWLRQ DFWV�ZLWK�RWKHU�%�FRPSOH[�YLWDPLQV��]LQF�DQG�PDJQHVLXP��UHTXLUHG�IRU�WKH

PHWDEROLVP�DQG�V\QWKHVLV�RI�SURWHLQV��QHHGHG�IRU�XWLOL]LQJ�HVVHQWLDO�IDWW\
DFLGV��NHHSLQJ�OHYHOV�RI�WKH�IHPDOH�KRUPRQH�RHVWURJHQ�VWDEOH��HVVHQWLDO�IRU
HIILFLHQW�QHUYH�WUDQVPLVVLRQ��SURWHLQ�GLJHVWLRQ�DQG�XWLOLVDWLRQ��LQYROYHG�LQ
WKH PDLQWHQDQFH�RI�WKH�FLUFXODWLRQ��WKH�VNLQ��WKH�LPPXQH�V\VWHP�DQG�WKH
SURGXFWLRQ�RI�QHXURWUDQVPLWWHUV�LQ�WKH�EUDLQ��KHOSV�WKH�DEVRUSWLRQ�RI�%���
PDLQWHQDQFH�RI�IOXLG�EDODQFH�LQ�WKH�ERG\�

'HILFLHQF\
V\PSWRPV

DOWHUDWLRQV�LQ�WKH�IXQFWLRQ�RI�WKH�QHUYRXV�V\VWHP�HYLGHQFHG�E\�(&*�DUH
DPRQJ�WKH�HDUOLHVW�V\PSWRPV�RI�YLWDPLQ�%��GHILHQF\��6HYHUH�GHILFLHQF\
PD\�SURGXFHV�VHL]XUHV��GHUPDWLWLV��JORVVLWLV�DQG�DQHPLD��7KHVH�GHILFLHQFLHV
DUH UDUH��EXW�VXEFOLQLFDO�GHILFLHQFLHV�PD\�H[LVW��HVSHFLDOO\�LQ�ZRPHQ�DQG
WKH HOGHUO\�
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7DEOH����ELRWLQ
ELRWLQ
�IRUPHUO\�NQRZQ
DV YLWDPLQ�+�
YLWDPLQ�%��RU
FRHQ]\P�5�

�ELRWLQ�

0LQLPXP
UHTXLUHPHQW

WKH DGHTXDWH�LQWDNH�LV�����J�G���

5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

���������J��86$���

7R[LF�GRVH JHQHUDOO\�UHJDUGHG�DV�EHLQJ�QRQ�WR[LF��$GYHUVH�HIIHFWV�RI�ODUJH�GRVDJHV�RI
ELRWLQ�KDYH�QRW�EHHQ�UHSRUWHG�LQ�KXPDQV�JLYHQ�WKH�YLWDPLQ�RUDOO\��7KHUH�LV
LQVXIILFLHQW�GDWD�RQ�ZKLFK�WR�EDVH�D�WROHUDEOH�XSSHU�LQWDNH�OHYHO���

6XJJHVWHG�GRVH
PDQXIDFWXUHU

����J��6XSHU�9LWH��9LWDPLQ�3RZHU�������
����J��9LWD�0LQ�����YHJHWDULDQ�IRUPXOD���9LUWX9LWHV�6XSSOHPHQWV�������
����J��8OWUD�3RWHQF\�0XOWLSOH�����9LWDPLQ�3RZHU�&RPSDQ\�������
��� �J��1(:�721��6DQGULSUR��6�$��%UX[HOOHV��������

'LHWDU\�VRXUFH HJJ�\HOORZ��OLYHU��VR\D�EHDQV��SHDQXWV��FDUURWV��FDXOLIORZHU��1RWH��SURGXFHG
LQ FRQVLGHUDEOH�TXDQWLWLHV�E\�LQWHVWLQDO�PLFURIORUD�

)XQFWLRQ FR�HQ]\PH�ZKLFK�ZRUNV�ZLWK�VHYHUDO�%�YLWDPLQV��3DUW�RI�PDQ\�HQ]\PH
V\VWHPV�DQG�LW�LV�LQYROYHG�LQ�WKH�FRQYHUVLRQ�RI�DPLQR�DFLGV�WR�SURWHLQ�
,QYROYHG�LQ�WKH�SURGXFWLRQ�RI�HQHUJ\�IURP�FDUERK\GUDWHV��IDWW\�DFLG
PHWDEROLVP�DQG�WKH�FRQYHUVLRQ�RI�IROLF�DFLG�WR�D�ELRORJLFDOO\�DFWLYH�IRUP�

'HILFLHQF\
V\PSWRPV

GU\ VNLQ��SRRU�KDLU�FRQGLWLRQ��OHJ�FUDPSV��SRRU�DSSHWLWH��HF]HPD��GHUPDWLWLV�
GHSUHVVLRQ�
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7DEOH����IRODWH
IRODWH �SWHUR\OPRQRJOXWDPLF�DFLG���IROLF�DFLG�
0LQLPXP
UHTXLUHPHQW

�� �J��

5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

0������������J
)�����������J
��� �J��0��������J��)��LQ�WKH�86$���
�����J��0���)��LQ�*HUPDQ\�DQG�)UDQFH���
GHVLUHG�IRODWH�LQWDNH�
� �����J�G�RI�VXSSOHPHQWDO�IROLF�DFLG�IRU�ZRPHQ�SODQQLQJ�D�SUHJQDQF\�WR
SUHYHQW WKH�RFFXUUHQFH�RI�QHXUDO�WXEH�GHIHFWV
� D�WRWDO�LQWDNH�RI�DW�OHDVW������J�G�IRU�WKH�JHQHUDO�DGXOW�SRSXODWLRQ�WR
PDLQWDLQ�µQRUPDO¶�SODVPD�KRPRF\VWHLQH�OHYHOV���

7R[LF�GRVH JHQHUDOO\�UHJDUGHG�DV�EHLQJ�QRQ�WR[LF��2WKHU�WKDQ�D�IHZ�FDVHV�RI�DSSDUHQW
DOOHUJLF�UHDFWLRQV��WKH�RQO\�SURSRVHG�DGYHUVH�HIIHFW�LQ�KXPDQV��LQWHUIHUHQFH
ZLWK WKH�HQWHULF�DEVRUSWLRQ�RI�=Q��LV�QRW�VXSSRUWHG�ZLWK�DGHTXDWH�GDWD�
/HYHOV�RI�DW�OHDVW������WLPHV�5'$V����������J��DUH�VDIH���
,Q�WKH�1HWKHUODQGV��FXUUHQWO\�D�VDIH�XSSHU�OLPLW�RI�������PJ�LV�GHVLUDEOH
EHFDXVH�RI�WKH�PDVNLQJ�RI�KDHPDWRORJLFDO�GLVWXUEDQFHV�GXH�WR�YLWDPLQ�%��
GHILFLHQF\�ZLWK�D��WRR��KLJK�IRODWH�LQWDNH���
QRWH��WKH�ELRDYDLODELOLW\�RI�QDWXUDOO\�RFFXULQJ�IRODWH�LV�DERXW�����ORZHU
WKDQ WKDW�RI�IRODWH�IURP�VXSSOHPHQWV���

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

����J���0XOWLYLWDPLQV��'�$��������
��� �J��0XOWLYLWDPLQV��9LWDOLD�������
���� �J��0HJD�9LWDPLQ�.LW��&OXE�9LWDPLQ��������

'LHWDU\�VRXUFH OLYHU��QXWV��ZKROH�ZKHDW�SURGXFWV��OHDI\�JUHHQ�YHJHWDEOHV�
)XQFWLRQ QHFHVVDU\�IRU�'1$�	�51$�V\QWKHVLV��ZKLFK�LV�HVVHQWLDO�IRU�WKH�JURZWK�DQG

UHSURGXFWLRQ�RI�DOO�ERG\�FHOOV��HVVHQWLDO�WR�WKH�IRUPDWLRQ�RI�UHG�EORRG�FHOOV
E\ LWV�DFWLRQ�RQ�WKH�ERQH�PDUURZ��IDFLOLWDWHV�DPLQR�DFLG�PHWDEROLVP��KHOSV
WR UHJXODWH�KLVWDPLQH�OHYHOV�LQ�WKH�ERG\�
1RWH��UHFHQW�UHVHDUFK�LQGLFDWHV�WKDW�IROLF�DFLG�PD\�SOD\�D�SURWHFWLYH�UROH
DJDLQVW�KHDUW�GLVHDVH�GXH�WR�LWV�DELOLW\�WR�ORZHU�KRPRF\VWHLQH�OHYHOV�

'HILFLHQF\
V\PSWRPV

HF]HPD��ODFN�RI�HQHUJ\��SRRU�DSSHWLWH��GHSUHVVLRQ��PDFURF\WLF�DQHPLD�
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7DEOH����YLWDPLQ�%��

YLWDPLQ�%�� �F\DQRFREDODPLQ�
0LQLPXP
UHTXLUHPHQW

� �J��

5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

0�������J
)�������J

7R[LF�GRVH JHQHUDOO\�UHJDUGHG�DV�EHLQJ�QRQ�WR[LF��$�IHZ�FDVHV�RI�DSSDUHQW�DOOHUJLF
UHDFWLRQV�KDYH�EHHQ�UHSRUWHG�LQ�KXPDQV��8SSHU�VDIH�OLPLWV�DUH�KLJKO\
VSHFXODWLYH��$FFRUGLQJ�WR�WKH�)RRG�DQG�1XWULWLRQ�%RDUG��86���WKHUH�LV
LQVXIILFLHQW�HYLGHQFH�WR�VXEVWDQWLDWH�DGYHUVH�KHDOWK�HIIHFWV�IURP�KLJK�LQWDNH
RI YLWDPLQ�%���DV�REWDLQHG�IURP�IRRG�RU�VXSSOHPHQWV����,W�DSSHDUV�WKDW
GRVDJHV�RI�DW�OHDVW�DV�JUHDW�DV������WLPHV�5'$V�DUH�VDIH�IRU�KXPDQV�DQG
DQLPDOV���

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

��� �J��'DYLWDPRQ�7RWDO�������
� �J��8OWUD�3RWHQF\�0XOWLSOH�����9LWDPLQ�3RZHU�&RPSDQ\�������
�� �J��3KDUPD�%�����/LIH�6HUYLFHV���������

'LHWDU\�VRXUFH PHDW��PLON��FKHHVH��HJJV��OLYHU��ILVK��EUHDG�
)XQFWLRQ HVVHQWLDO�IRU�UHG�EORRG�FHOO�IRUPDWLRQ�DQG�IRU�PDNLQJ�WKH�P\HOLQ�VKHDWK�WKDW

LQVXODWHV�QHUYH�FHOOV�DQG�IRU�PDNLQJ�'1$��:RUNV�WRJHWKHU�ZLWK�%���
QHHGHG�IRU�FDOFLXP�DEVRUSWLRQ�

'HILFLHQF\
V\PSWRPV

SHUQLFLRXV�DQDHPLD��JURZWK�IDLOXUH�LQ�FKLOGUHQ��WLUHGQHVV��QHXULWLV�
GHJHQHUDWLRQ�RI�VSLQDO�FRUG��GHSUHVVLRQ�
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7DEOH�����YLWDPLQ�&��ZDWHU�VROXEOH
YLWDPLQ�& �DVFRUELF�DFLG�
0LQLPXP
UHTXLUHPHQW

�� PJ��

5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

0�����PJ
)�����PJ
QRWH��WKH�5'$�LQ�WKH�86$�LV����PJ���������EXW�FXUUHQWO\�WKH
UHFRPPHQGDWLRQV�IRU�YLWDPLQ�&�LQWDNH�DUH�XQGHU�UHYLVLRQ�E\�WKH�)RRG�DQG
1XWULWLRQ�%RDUG�RI�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV��7KH�5'$�LV
SURSRVHG WR�EH�VHW�DW�����PJ�G��EDVHG�RQ�H[WHQVLYH�ELRFKHPLFDO��PROHFXODU�
HSLGHPLRORJLF��DQG�FOLQLFDO�GDWD���

7R[LF�GRVH YLWDPLQ�&�LV�UHPDUNDEO\�QRQ�WR[LF��([FHVVLYH�DPRXQWV�RI�LQJHVWHG�YLWDPLQ
& DUH�SRRUO\�DEVRUEHG�DQG�DOPRVW�FRPSOHWHO\�H[FUHWHG�LQ�WKH�XULQH�
0HWDEROLF�E\SURGXFWV�RI�DVFRUELF�DFLG�VXFK�DV�XUDWH�DQG�R[DODWH�PD\�EH
LQFUHDVHG�DW�D�KLJK�LQWDNH�EXW�GDWD�DUH�FRQIOLFWLQJ���
7KH�RQO\�DGYHUVH�HIIHFW�WKDW�KDYH�EHHQ�FRQVLVWHQWO\�REVHUYHG�LQ�KXPDQV�DUH
JDVWURLQWHVWLQDO�GLVWXUEDQFHV�DQG�GLDUUKHD�RFFXUULQJ�DW�OHYHOV�RI�LQWDNH
QHDUO\�������WLPHV�5'$V�����������J���,QWDNHV�RI����������WLPHV�XS
DOORZDQFH OHYHOV�XS�WR����J�GD\�DSSHDU�VDIH�IRU�KHDOWK\�SHRSOH�����
EXW�FXUUHQWO\��VWURQJ�VFLHQWLILF�HYLGHQFH�WR�GHILQH�DQG�GHIHQG�D�VDIH�XSSHU
OLPLW�IRU�YLWDPLQ�&�LV�QRW�DYDLODEOH���

9LWDPLQ�&�ZLOO�HQKDQFH�LURQ�DEVRUSWLRQ�E\�PDLQWDLQLQJ�LURQ�LQ�LWV�UHGXFHG
IRUP��,Q�FDVHV�RI�LURQ�RYHUORDG�RU�LPSDLUHG�LURQ�PHWDEROLVP��LQFUHDVHG
YLWDPLQ &�LQWDNH�PD\�EH�KDUPIXO�E\�H[HUWLQJ�SURR[LGDQW�HIIHFWV������
$W�KLJK�LQWDNHV��LW�FDQ�DOVR�UHSODFH�JOXFRVH�LQ�DGYHUVH�JO\FDWLRQ�UHDFWLRQV
UHVXOWLQJ�LQ�FURVV�OLQNV�EHWZHHQ�SURWHLQV���

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

���PJ��0XOWLYLWDPLQV��.UXLGYDW�������
�� PJ��0XOWLYLWDPLQV�DQG�0LQHUDOV��9LWDOLD�������
��� PJ��9LWDPLQ�&�VXSSOHPHQW��6ROJDU��������
���� PJ��9LWD�&������75��WLPH�UHOHDVHG��/LIH�3OXV���������

'LHWDU\�VRXUFH QHZ�SRWDWRHV���VWUDZ�EHUULHV��FLWUXV�IUXLWV��OHDI\�JUHHQ�FDEEDJH�IDPLO\
YHJHWDEOHV��VXFK�DV�EURFFROL�DQG�FDXOLIORZHU��

)XQFWLRQ D�SRZHUIXO�DQWLR[LGDQW��IDFLOLWDWHV�DEVRUEWLRQ�RI�LURQ�IURP�IRRG��PDNHV
FROODJHQ��LQYROYHG�LQ�V\QWKHVLV�RI�KRUPRQHV��DFWLYDWLQJ�IROLF�DFLG�DQG�KDV�D
SURWHFWLYH�HIIHFW�IRU�RWKHU�YLWDPLQV��$��(��%��

'HILFLHQF\
V\PSWRPV

IUHTXHQW�FROGV��EOHHGLQJ�RU�WHQGHU�JXPV��HDV\�EUXLVLQJ��VORZ�ZRXQG
KHDOLQJ��UHG�SLPSOHV�RQ�VNLQ��LQ�H[WUHPH��VFXUY\��
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$SSHQGL[�,,�)DW�VROXEOH�YLWDPLQV
7DEOH�����YLWDPLQ�$
YLWDPLQ�$ �UHWLQRO�SDOPLWDWH� UHWLQ\O�DFHWDWH�
0LQLPXP
UHTXLUHPHQW

��� UHWLQRO�HTXLYDOHQWV��5(��� �����J�UHWLQRO� ������,8�
5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

0�������5(�� ������J�UHWLQRO� ������,8�
)������5(�� ������J�UHWLQRO� ������,8�

7R[LF�GRVH UDQJH�RI�VDIH�LQWDNH�LV�UHODWLYHO\�VPDOO��,QWDNHV�RI����WLPHV�WKH�5'$�DUH
WKRXJKW�WR�EH�SRWHQWLDOO\�LQWR[LFDWLQJ��������� �
6LJQV�RI�K\SHUYLWDPLQRVLV�$�DUH�PXVFOH�DQG�MRLQW�SDLQWV��KHDGDFKH��VNLQ
GLVRUGHUV��HU\WKHPD��HF]HPD��DQG�OLYHU�G\VIXQFWLRQ�
$FWXDO�FDVHV�RI�K\SHUYLWDPLQRVLV�$�KDYH�EHHQ�YHU\�UDUH�DW�FKURQLF�GRVHV
OHVV WKDQ�FD�������5(�SHU�GD\����&KLOGUHQ�DSSHDU�WR�EH�HVSHFLDOO\
VXVFHSWLEOH�WR�K\SHUYLWDPLQRVLV�$��$�VDIH�PD[LPXP�GDLO\�LQWDNH�IRU
FKLOGUHQ�LV�����5(�NJ�ERG\�ZHLJKW���
$ URXJK��VDIH�JXLGHOLQH�LV�WKDW�DQ�LQWDNH�RI����WLPHV�WKH�5'$�LV�VWLOO�VDIH�
EXW�GXULQJ�SUHJQDQF\��WKH�LQWDNH�VKRXOG�EH�OLPLWHG�WR���RU���WLPHV�WKH�5'$
�RU�DERXW�������5(�NJ�ERG\�ZHLJKW����������,QWDNHV�RI�FD���������,8�GD\
������5(��DERXW���WLPHV�WKH�5'$��E\�SUHJQDQW�ZRPHQ�KDYH�EHHQ
DVVRFLDWHG�ZLWK�ELUWK�GHIHFWV���
QRWH��DEVRUSWLRQ�RI�YLWDPLQ�$�IURP�DQ�HPXOVLILHG�VROXWLRQ�LQ�ZDWHU
SURFHHGV IDVWHU�DQG�PRUH�FRPSOHWH�WKDQ�IURP�DQ�RLO�VROXWLRQ��9LWDPLQ�$
FRQWDLQLQJ�DTXHRXV�VXSSOHPHQWV�WKHUHIRUH�SRVH�D�JUHDWHU�ULVN�LQ�WHUPV�RI�DQ
RYHUGRVH���

6XJJHVWHG�GRVH
PDQXIDFWXUHU

�����,8������5(��LQ���WDEO���.,9,7$��FKHZLQJ�WDEOHWV���������86$�
���� ,8�������5(���6XSHU�$\WLQDO��:DOJUHHQV���������86$�
VXSSOHPHQWV�LQ�WKH�1HWKHUODQGV�LQ������YDULHG�IURP�DERXW������J�WR������
5(�DV�GDLO\�GRVH����$FFRUGLQJ�WR�WKH�&RPPRGLWLHV�$FW�([HPSWLRQ
5HJXODWLRQ�IRU�YLWDPLQ�VXSSOHPHQWV��������LQ�WKH�1HWKHUODQGV��� WKH�GDLO\
GRVH�RI�������J�UHWLQRLGV�LQ�VXSSOHPHQWV�PD\�QRW�EH�H[FHHGHG�

'LHWDU\�VRXUFH OLYHU��EXWWHU��ZKROH�PLON���SURGXFWV���HJJ�\RON��JUHHQ�YHJHWDEOHV�
)XQFWLRQ HVVHQWLDO�IRU�JURZWK��PDLQWHQDQFH�RI�YLVXDO�IXQFWLRQ��UHSURGXFWLRQ�DQG�IRU

GLIIHUHQWLDWLRQ�RI�HSLWKHOLDO�WLVVXH���
'HILFLHQF\
V\PSWRPV

QLJKW�EOLQGQHVV��LQFUHDVHG�VXVFHSWLELOLW\�WR�LQIHFWLRQV��URXJK��GU\��VFDO\
VNLQ� ODFN�RI�WHDULQJ��GHIHFWLYH�WHHWK�DQG�JXPV¶�UHWDUGHG�JURZWK�
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7DEOH�����YLWDPLQ�'
YLWDPLQ�' �FKROHFDOFLIHURO��YLWDPLQ�'���
0LQLPXP
UHTXLUHPHQW

PDGH�E\�WKH�ERG\�ZKHQ�H[SRVHG�WR�VXQOLJKW�
QRW NQRZQ�

5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

LQIDQWV��DJHG�����\HDUV���������J������,8�����,8�
FKLOGUHQ��DJHG�������\HDUV�����������J������,8�����,8�
0 ��)��DJHG���������������J��������,8�
DJH�������������J������,8�����,8�
SUHJQDQW�DQG�ODFWDWLQJ�ZRPHQ��RYHU�����J������,8��GDLO\
QRWH ���5'$V��ORZHU�OLPLW�ZKHQ�VXIILFLHQW�H[SRVXUH�WR�VXQOLJKW
QRWH ���LQ�WKH�1HWKHUODQGV��YLWDPLQ�'�VXSSOHWLRQ�LV�UHFRPPHQGHG�UHFHQWO\
E\ WKH�'XWFK�+HDOWK�&RXQFLO�IRU�SHRSOH�RYHU����\HDUV�OLYLQJ�LQ�D�KRPH�IRU
WKH HOGHUO\��EHFDXVH�WKH�YLWDPLQ�'�LQWDNH�IURP�WKHLU�IRRG�LV�QRW�VXIILFLHQW
DQG IRU�VRPH�HOGHUO\��H[SRVXUH�WR�WKH�VXQ�LV�OLWWOH�RU�DEVHQW��7KH
UHFRPPHQGHG�GHVLUDEOH�LQWDNH�LQ�WKLV�DJH�JURXS�LV�����������J�

7R[LF�GRVH EHFDXVH�WKH\�DUH�VWRUHG�LQ�DGLSRVH�WLVVXH��YLWDPLQV�'� DQG�'� KDYH
UHODWLYHO\�KLJK�SRWHQWLDOV�IRU�SURGXFLQJ�V\VWHPLF�WR[LFLW\�DIWHU�VLQJOH
RYHUGRVHV��&KLOGUHQ�DSSHDU�WR�EH�SDUWLFXODUO\�VHQVLWLYH�WR�WKH
K\SHUYLWDPLQRVLV��,W�FDQ�EH�H[DFHUEDWHG�E\�KLJK�LQWDNHV�RI�&D�DQG�3�DQG
UHGXFHG E\�LQWDNHV�RI�ORZ�&D�OHYHOV�RU�RI�&D�FKHODWLQJ�DJHQWV���
GDLO\�GRVHV�JUHDWHU�WKDQ������,8������J��DUH�QRW�UHFRPPHQGHG�HYHQ�WKRXJK
HYLGHQFH�VKRZV�WKDW�WKH�FXUUHQWO\�DFFHSWHG��QR�REVHUYHG�DGYHUVH�HIIHFW
OLPLW�RI�����J������,8��G�LV�WRR�ORZ�E\�DW�OHDVW���IROG���������
VLJQV�RI�K\SHUYLWDPLQRVLV�'�DUH�DQRUH[LD��JDVWUR�LQWHVWLQDO�GLVWUHVV�
KHDGDFKH�DQG�K\SHUFDOFHPLD����

6XJJHVWHG�GRVH
PDQXIDFWXUHU

��� ,8��8OWUD�0LQHUDOV��9LUWX9LWHV�������
����,8��8OWUD�3RWHQF\�0XOWLSOH�����9LWDPLQ�3RZHU�&RPSDQ\�������
���� ,8��9LWDPLQ�'���/LIH�([WHQVLRQ�3URGXFWV���������
$FFRUGLQJ�WR�WKH�&RPPRGLWLHV�$FW�([HPSWLRQ�5HJXODWLRQ�IRU�YLWDPLQ
VXSSOHPHQWV��������LQ�WKH�1HWKHUODQGV��� WKH�GDLO\�GRVH�RI����J�YLWDPLQ�'
�����,8��LQ�VXSSOHPHQWV�PD\�QRW�EH�H[FHHGHG��EXW�IRU�VXSSOHPHQWV
HVSHFLDOO\�IRU�SUHJQDQW�DQG�ODFWDWLQJ�ZRPHQ�DQG�FKLOGUHQ�XS�WR���\HDUV��WKH
GDLO\�DGPLWWHG�GRVH�LV�����J������,8��

'LHWDU\�VRXUFH IDWW\�ILVK��HJJ�\RON�
)XQFWLRQ LPSURYHV�DEVRUSWLRQ�DQG�XWLOL]DWLRQ�RI�FDOFLXP�DQG�SKRVSKRURXV��UHTXLUHG

IRU ERQH�DQG�WHHWK�IRUPDWLRQ��PDLQWDLQV�D�VWDEOH�QHUYRXV�V\VWHP�DQG
QRUPDO�KHDUW�DFWLRQ�

'HILFLHQF\
V\PSWRPV

PD\�OHDG�WR�ULFNHWV��FKLOGUHQ���RVWHRPDODFLH��DGXOWV���WRRWK�GHFD\��VRIWHQLQJ
RI ERQHV��LPSURSHU�KHDOLQJ�RI�IUDFWXUHV��ODFN�RI�YLJRU��PXVFXODU�ZHDNQHVV�
LQDGHTXDWH�DEVRUSWLRQ�RI�FDOFLXP��UHWHQWLRQ�RI�SKRVSKRURXV�LQ�WKH�NLGQH\V�
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7DEOH�����YLWDPLQ�(
YLWDPLQ�( ��DOO�UDF�a�WRFRSKHU\O�DFHWDWH� DOO�UDF�a�WRFRSKHU\O�VXFFLQDWH�
0LQLPXP
UHTXLUHPHQW

� PJ�a�7(��

����PJ�a�7(���JUDP�RI�SRO\XQVDWXUDWHG�IDWW\�DFLGV��38)$��
� PJ�a�7(���JUDP�ZKHQ�DOPRVW�QR�38)$�DUH�FRQVXPHG�

5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

0�������PJ�a�7(�� ������,8�
)������PJ�a�7(�� ������,8�
���� a�7(���JUDP�RI�38)$�

QRWH��QR�RSWLPDO�DPRXQW�KDV�EHHQ�HVWDEOLVKHG�ZLWK�FHUWDLQW\��
7R[LF�GRVH WKHUH�DUH�VHYHUDO�UHYLHZV�RI�WKH�OLWHUDWXUH�FRQFHUQLQJ�WKH�VDIHW\�RI�YLWDPLQ

(��&RQFOXVLRQV��WKH�XVH�RI�VXSSOHPHQWV�RI�YLW��(�DW�GRVDJHV�IURP���������
,8�G���DERXW��������WLPHV�WKH�FXUUHQW�5'$V���DGPLQLVWHUHG�IRU�SHULRGV�XS
WR ����\�LV�VDIH���
8QOLNH�WKH�RWKHU�IDW�VROXEOH�YLWDPLQV��YLWDPLQ�(�LV�QRW�VWRUHG�LQ�WKH�OLYHU
DQG�WKLV�PD\�DFFRXQW�IRU�LWV�UHODWLYHO\�ORZ�WR[LFLW\���
7KHUH�LV�D�ULVN�RI�DGYHUVH�HIIHFWV�DERYH�LQWDNHV�RI������,8�YLWDPLQ�(�SHU
GD\��DPRQJ�WKHP�DUH�JDVWURLQWHVWLQDO�FRPSODLQWV��FUHDWLQXULD�DQG
LPSDLUPHQW�RI�EORRG�FRDJXODWLRQ���

9LWDPLQ�(�DW�KLJK�LQWDNHV�DIIHFWV�WKH�LQGH[HV�RI�FRDJXODWLRQ�LI�YLWDPLQ�.
GHILFLHQF\�LV�DOVR�SUHVHQW��$�YLWDPLQ�.�GHILFLHQF\�WKDW�LV�MXVW�WROHUDEOH�DQG
ZLWKRXW V\PSWRPV�PD\�EH�H[DFHUEDWHG�E\�DGPLQLVWUDWLRQ�RI�YLWDPLQ�(�VR
WKDW V\PSWRPV�EHFRPH�DSSDUHQW��&OHDUO\��YLWDPLQ�(�PXVW�QRW�EH�JLYHQ
XQGHU�WKHVH�FRQGLWLRQV�ZKLFK�PD\�KDYH�EHHQ�FDXVHG�E\�PDODEVRUSWLRQ�RU
E\ DQWLFRDJXODQW�WKHUDS\��DOWHUQDWLYHO\��DGPLQLVWUDWLRQ�RI�YLWDPLQ�(�PXVW�EH
DFFRPSDQLHG�E\�FRQFRPLWDQW�DGPLQLVWUDWLRQ�RI�YLWDPLQ�.��������
,Q�QRUPDO�VXEMHFWV��DOSKD�WRFRSKHURO�FDXVHG�D�GRVH�GHSHQGHQW�LQKLELWLRQ�RI
DUDFKLGRQLF DFLG�PHGLDWHG�SODWHOHW�DJJUHJDWLRQ�LQ�YLYR�ZLWK�DQ�,&��

�LQKLELWRU\�FRQFHQWUDWLRQ�UHTXLUHG�IRU�����LQKLELWLRQ��RI������PRO�/��D
YDOXH�WKDW�JUHDWO\�H[FHHGV�WKH�UDQJH�IRU�SODVPD�D�WRFRSKHURO�FRQWHQW�LQ
QRUPDO�VXEMHFWV���������PRO�/��RU�VXEMHFWV�WDNLQJ�VXSSOHPHQWDO�D�
WRFRSKHURO����������PRO�/����
$ FRQWUROOHG�WULDO�WR�WKH�SRWHQWLDO�IRU�YLWDPLQ�(�VXSSOHPHQWV�WR�DIIHFW
SODWHOHW�IXQFWLRQ�DQG�EOHHGLQJ�WLPH�IRXQG�WKDW�����,8�G�IRU���PR�GLG�QRW
DIIHFW EOHHGLQJ�WLPH�RU�SURWKURPELQ�WLPH����5HFHQWO\��DQRWKHU�ZHOO�
FRQWUROOHG�VWXG\�LQ�ZKLFK�����,8�YLWDPLQ�(�ZDV�JLYHQ�GDLO\�IRU���PR�WR���
KHDOWK\�HOGHUO\�FRQILUPHG�DJDLQ�WKDW�WKHUH�ZDV�QR�HIIHFW�RQ�KHPDWRORJLF�RU
RWKHU�ELRFKHPLFDO�SDUDPHWHUV�DVVRFLDWHG�ZLWK�EOHHGLQJ���

6XJJHVWHG�GRVH
PDQXIDFWXUHU

����,8��3UHYHQWLYH�3OXV�)RUPXOD��%HVW�9LWDPLQV�������
WKH PRVW�FRPPRQ�VXSSOHPHQW�GRVHV�DUH���������������DQG�����,8���
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'LHWDU\�VRXUFH YHJHWDEOHV�DQG�YHJHWDEOH�RLOV��ZKHDW�JHUP��IUXLWV��PHDW��SRXOWU\��ILVK��QXWV�
VHHGV�

)XQFWLRQ LQWUDFHOOXODU�DQWLR[LGDQW��SURWHFWV�SRO\XQVDWXUDWHG�IDWW\�DFLGV�LQ�FHOO
PHPEUDQHV�IURP�R[LGDWLYH�GDPDJH��.HHSV�VHOHQLXP�LQ�WKH�UHGXFHG�VWDWH�
KHOSV�KHDO�VFDU�WLVVXH��R[\JHQDWH�PXVFOHV�DQG�PDLQWDLQV�LPPXQLW\�

'HILFLHQF\
V\PSWRPV

KHPRO\WLF�DQHPLD��DEQRUPDO�IDW�GHSRVLWV�LQ�PXVFOHV��GU\�VNLQ��ORVV�RI
UHSURGXFWLYH�SRZHUV��HDV\�EUXLVLQJ��VORZ�ZRXQG�KHDOLQJ��LQIHUWLOLW\�
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7DEOH�����YLWDPLQ�.
YLWDPLQ�. �PHQDGLRQH� SK\OORTXLQRQHV�
0LQLPXP
UHTXLUHPHQW

SURGXFHG�E\�KHDOWK\�LQWHVWLQDO�EDFWHULD��VR�LW�LV�UDUHO\�GHILFLHQW�H[FHSW�LQ
\RXQJ LQIDQWV��VLQFH�WKH�SURGXFWLRQ�RI�YLWDPLQ�.�E\�WKH�LQWHVWLQDO�IORUD�LV
LQVXIILFLHQW�DW�D�\RXQJ�DJH������PRQWKV��DQG�EUHDVW�PLON�FRQWDLQV
LQVXIILFLHQW�YLWDPLQ�.�

5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

��������J��86$���

7R[LF�GRVH WKH�WR[LF�SRWHQWLDO�RI�WKH�QDWXUDOO\�RFFXULQJ�IRUPV�RI�YLWDPLQ�.�DUH
QHJOLJLEOH����1R�NQRZQ�FDVHV�RI�WR[LFLW\�LQ�PDQ��/LWWOH�LV�NQRZQ�DERXW�WKH
WR[LFLW\�RI�WKH�YLWDPLQ�HYHQ�LQ�DQLPDOV���EXW�D�VDIHW\�UDWLR�RI�DERXW����WLPHV
WKH�QRUPDO�LQWDNH�KDV�EHHQ�UHFRPPHQGHG���

WKH�WR[LF�WUHVKROG�RI�WKH�V\QWKHWLF�YLWDPHU�PHQDGLRQH�DSSHDUV�WR�EH�DW�OHDVW
�����WLPHV�DOORZDQFH�OHYHOV����0HQDGLRQH�DSSHDUV�WR�UHDFW�ZLWK�VXOIK\GU\O
JURXSV RQ�SURWHLQV���

6XJJHVWHG�GRVH
PDQXIDFWXUHU

�� �J��6XSHU�$\WLQDO��:DOJUHHQV�FR��������
��� �J�LQ���WDEO���790�����/LIH�3OXV�������

'LHWDU\�VRXUFH GDLU\�SURGXFWV��ZKROHJUDLQ�FHUHDOV��EURFFROL��VSLQDFK�
)XQFWLRQ QHHGHG�IRU�WKH�IRUPDWLRQ�RI�VWURQJ�ERQHV�DQG�IRU�QRUPDO�EORRG�FORWWLQJ�
'HILFLHQF\
V\PSWRPV

K\SRFRDJXODELOLW\�
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$SSHQGL[�,,,�0DMRU�PLQHUDOV
7DEOH�����FDOFLXP
FDOFLXP �FDOFLXP�FDUERQDWH� FDOFLXP�SKRVSKDWH�
0LQLPXP
UHTXLUHPHQW

��������PJ��

5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

0����������PJ
)����������PJ
QRWH ���WKH�FXUUHQW�5'$�IRU�FDOFLXP�LQWDNH�GXULQJ�SUHJQDQF\�DQG�ODFWDWLRQ
LV ������PJ�
QRWH ���DGHTXDWH�YLWDPLQ�'�LV�HVVHQWLDO�IRU�RSWLPDO�FDOFLXP�DEVRUSWLRQ�

7R[LF�GRVH D�PRGHVW�LQFUHDVH�LQ�FDOFLXP�LQWDNH�VKRXOG�EH�VDIH�IRU�PRVW�SHRSOH��$�WRWDO
FDOFLXP�LQWDNH�WKDW�H[FHHGV�������PJ�GD\�VHHPV�OLNHO\�WR�SURGXFH�DGYHUVH
HIIHFWV�DV�JDVWURLQWHVWLQDO�GLVWXUEDQFHV�DQG�FRQVWLSDWLRQ��$W�LQWDNHV�RI
JUHDWHU�WKDQ�������PJ��KLJK�EORRG�FDOFLXP�OHYHOV��VHYHUH�UHQDO�GDPDJH�DQG
FDOFLXP�GHSRVLWLRQ�FDQ�EH�SURGXFHG��+RZHYHU��WKH�SK\VLRORJ\�RI�FDOFLXP
PHWDEROLVP�LV�WLHG�WRJHWKHU�ZLWK�SKRVSKDWH�PHWDEROLVP�DQG�WKH�IXQFWLRQ�RI
YLWDPLQ�'��DORQJ�ZLWK�WKH�WZR�UHJXODWRU\�KRUPRQHV�SDUDWK\URLG�KRUPRQH
�37+��DQG�FDOFLWRQLQ��(IIHFWLYH�WKHUDSHXWLF�GRVHV�SURYLGH�DERXW������
PJ����6XEMHFWV�ZLWK�DQ�LPSDLUHG�YLWDPLQ�'�V\QWKHVLV�RU�ZKR�KDYH�D�KLVWRU\
RI�NLGQH\�VWRQHV�PD\�EH�DW�LQFUHDVHG�ULVN�IURP�KLJKHU�FDOFLXP�LQWDNHV������
,URQ�DEVRUSWLRQ�FDQ�EH�GHFUHDVHG�E\�DV�PXFK�DV����SHUFHQW�E\�PDQ\�IRUPV
RI�FDOFLXP�VXSSOHPHQWV�EXW�QRW�E\�IRUPV�WKDW�FRQWDLQ�FLWUDWH�DQG�DVFRUELF
DFLG��ZKLFK�HQKDQFH�LURQ�DEVRUSWLRQ��7KXV��LQFUHDVHG�LQWDNHV�RI�VSHFLILF
VRXUFHV�RI�FDOFLXP�PLJKW�LQGXFH�LURQ�GHILFLHQF\�LQ�LQGLYLGXDOV�ZLWK
PDUJLQDO�LURQ�VWDWXV��3RSXODWLRQ�VWXGLHV�VXJJHVW�WKDW�WKLV�LV�QRW�D�FRPPRQ
RU�VHYHUH�SUREOHP��EXW�PRUH�VWXG\�LV�QHHGHG��:KHWKHU�FDOFLXP�VXSSOHPHQWV
LQWHUIHUH�ZLWK�DEVRUSWLRQ�RI�RWKHU�QXWULHQWV�KDV�QRW�EHHQ�WKRURXJKO\
VWXGLHG���

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

���PJ��6XSHU�9LWH��9LWDPLQ�3RZHU�������
��� PJ�LQ���WDEO���790�����/LIH�3OXV�������
���� PJ�LQ���WDEO���8OWUD�0LQHUDOV��9LUWX9LWHV��������

'LHWDU\�VRXUFH GDLU\�SURGXFWV��H�J��PLON�DQG�FKHHVH�
)XQFWLRQ FDOFLXP�LV�UHVSRQVLEOH�IRU�VWUXFWXUDO�IXQFWLRQV�LQYROYLQJ�WKH�VNHOHWRQ

�ERQHV�FRQWDLQ��������RI�WKH�ERG\�FDOFLXP��DQG�VRIW�WLVVXHV�DQG�UHJXODWRU\
IXQFWLRQV�VXFK�DV�QHXURPXVFXODU�WUDQVPLVVLRQ�RI�FKHPLFDO�DQG�HOHFWULFDO
VWLPXOL��FHOOXODU�VHFUHWLRQ��DQG�EORRG�FORWWLQJ���

'HILFLHQF\
V\PSWRPV

GHFUHDVHG�JURZWK��LQ�\RXQJ���ZHLJKW�ORVV��UHGXFHG�DSSHWLWH��RVWHRSRURVLV
DQG RVWHRPDODFLD�
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7DEOH�����PDJQHVLXP
PDJQHVLXP �PDJQHVLXP�R[LGH� PDJQHVLXP�DVSDUWDWH��PDJQHVLXP�JO\FHURSKRVSKDWH�

PDJQHVLXP�JOXFRQDWH�
0LQLPXP
UHTXLUHPHQW

QRW NQRZQ��

5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

0����������PJ
)����������PJ

7R[LF�GRVH QRW�NQRZQ��
WKH�PD[LPXP�WRWDO�VDIH�GDLO\�LQWDNH�VHHPV�WR�EH�����PJ���
LQWR[LFDWLRQ�RFFXUULQJ�DIWHU�RUDO�DGPLQLVWUDWLRQ�RI�PDJQHVLXP�VDOWV�LV�UDUH
EXW�PD\�EH�SUHVHQW�LQ�WKH�IDFH�RI�UHQDO�LPSDLUPHQW��

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

�� PJ��6XSHU�9LWH��9LWDPLQ�3RZHU�������
�� PJ��&D�0J�VXSSOHPHQW��+HPD�������
����PJ�LQ���WDEO���8OWUD�0LQHUDOV��9LUWX9LWHV��������

'LHWDU\�VRXUFH JUHHQ�OHDI\�YHJHWDEOHV��GDLU\�SURGXFWV��FHUHDOV��GULQNLQJ�ZDWHU��QXWV��
)XQFWLRQ ERQHV�FRQWDLQ��������RI�WKH�ERG\�PDJQHVLXP��&RIDFWRU�RI�VHYHUDO�HQ]\PH

V\VWHPV��LW�LV�DSSDUHQWO\�DVVRFLDWHG�ZLWK�SKRVSKDWH�LQ�WKHVH�IXQFWLRQV�
'HILFLHQF\
V\PSWRPV

QHXURPXVFXODU�LUULWDELOLW\��FDOFLILFDWLRQ��FDUGLDF�DQG�UHQDO�GDPDJH��UHWDUGHG
JURZWK� DQRUH[LD�
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7DEOH�����SRWDVVLXP
SRWDVVLXP �SRWDVVLXP�FKORULGH� SRWDVVLXP�JOXFRQDWH�
0LQLPXP
UHTXLUHPHQW

����������PJ��

5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

�����PJ��86$���

7R[LF�GRVH DFXWH�SRWDVVLXP�WR[LFLW\�PD\�KDYH�VLPLODU�HIIHFWV�DV�SRWDVVLXP�GHILFLHQF\�
LQFOXGLQJ�KHDUW�IDLOXUH��KRZHYHU�LW�LV�UDUHO\�OLQNHG�WR�GLHW��,W�WHQGV�WR�RFFXU
RQO\ LQ�WKH�HYHQW�RI�NLGQH\�IDLOXUH�
QRW HVWDEOLVKHG���

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

����PJ��6XSHU�$\WLQDO��:DOJUHHQV�������
�� PJ�LQ���WDEO���790�����/LIH�3OXV�������
���PJ��6XSHU�9LWH��9LWDPLQ3RZHU��������

'LHWDU\�VRXUFH OHDI\�YHJHWDEOHV��IUXLW��PHDW�
)XQFWLRQ QHUYH�WUDQVPLVVLRQ��PXVFOH�FRQWUDFWLRQ�
'HILFLHQF\
V\PSWRPV

PDUJLQDO�SRWDVVLXP�GHILFLHQF\�LPSDLUHG�QHXURPXVFXODU�IXQFWLRQV�DQG
UHGXFHG�UHIOH[HV�
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7DEOH�����LURQ
LURQ �IHUURXV�VXOIDWH� IHUURXV�JOXFRQDWH��IHUURXV�VXOIDWH�
0LQLPXP
UHTXLUHPHQW

PHQ����PJ
ZRPHQ����PJ��

5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

0����PJ
)�����PJ
1RWH��WKH�5'$�YDOXH�SURSRVHG�IRU�SUHJQDQW�ZRPHQ�E\�WKH�)RRG�DQG
1XWULWLRQ�%RDUG�RI�WKH�86�1DWLRQDO�5HVHDUFK�&RXQFLO�LV����PJ�)H�SHU
GD\���

7R[LF�GRVH DFXWH�WR[LFLW\��QHDUO\�DOZD\V�GXH�WR�DFFLGHQWDO�LQJHVWLRQ�RI�LURQ�FRQWDLQLQJ
PHGLFLQHV�DQG�PRVW�RIWHQ�RFFXUV�LQ�FKLOGUHQ��6HYHUH�WR[LFLW\�RFFXUV�DIWHU
WKH LQJHVWLRQ�RI�PRUH�WKDQ�����J�RI�LURQ�RU�����J�RI�IHUURXV�VXOIDWH��

FKURQLF�WR[LFLW\��H[FHVVLYH�DFFXPXODWLRQ�RI�ERG\�LURQ�QRW�RQO\�FDQ�UHVXOW�LQ
H[FHVVLYH�LURQ�VWRUHV��EXW�DOVR�FDQ�GDPDJH�YDULRXV�RUJDQV��OLYHU��SDQFUHDV�
KHDUW���&OLQLFDO�PDQLIHVWDWLRQV�DSSHDU�ZKHQ�WRWDO�ERG\�LURQ�DFFXPXODWLRQ
UHDFKHV�������J��DERXW���[�QRUPDO���$�PD[LPXP�VDIH�GDLO\�LQWDNH�LV�VHW�DW
���PJ���

$ KLJK�LQWDNH�RI�LURQ�RU�DQ�LURQ�H[FHVV��DV�LQ�KHPDFKURPDWRVLV��WRJHWKHU
ZLWK D�KLJK�LQWDNH�RI�YLWDPLQ�&�FDQ�OHDG�WR�D�FRQYHUVLRQ�RI�KDUPOHVV�)H���WR
FDWDO\WLF�)H���ZKLFK�JHQHUDWHV�ELOOLRQV�RI�IUHH�UDGLFDOV��2YHU�����RI
QRQEODFNV DQG�XS�WR�����RI�EODFNV�KDYH�D�JHQH�IRU�LURQ�RYHUORDG��

7KH�SUHFLVH�WKUHVKROG�IRU�DGYHUVH�HIIHFWV�RI�VXSSOHPHQWDO�LURQ�LV�QRW�NQRZQ
EXW�LV�SUREDEO\�DOVR�GHSHQGHQW�RQ�LQWDNHV�RI�RWKHU�PLQHUDOV��H�J�
PDQJDQHVH��]LQF�DQG�SURWHLQ���

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

��� PJ��'DYLWDPRQ�7RWDO�������
����PJ��6XSUDG\Q�&RPSOH[�)RUWH��5RFKH�������
�� PJ��/LYHU�SOXV�,URQ��/LIH�3OXV�������
�� PJ��6XSHU�$\WLQDO��:DOJUHHQV�&R���������

'LHWDU\�VRXUFH SRWDWRHV��EUHDG��IUXLWV��YHJHWDEOHV��PHDW�
)XQFWLRQ LPSRUWDQW�IRU�IRUPDWLRQ�RI�KHPRJORELQ��P\RJORELQ�DQG�RWKHU�VXEVWDQFHV

VXFK DV�WKH�F\WRFKURPHV��F\WRFKURPH�R[LGDVH��SHUR[LGDVH�DQG�FDWDODVH���
'HILFLHQF\
V\PSWRPV

DQHPLD��IDWLJXH��DQRUH[LD��GHFUHDVHG�JDVWULF�DFLG�SURGXFWLRQ��
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7DEOH�����]LQF
]LQF �]LQF�R[LGH� ]LQF�PHWKLRQLQH��]LQF�JOXFRQDWH��]LQF�FKHODWH��]LQF�SLFROLQDWH�

]LQF DVSDUWDWH�
0LQLPXP
UHTXLUHPHQW

DGXOWV��JHQHUDO��
��� PJ��:RUOG�+HDOWK�2UJDQL]DWLRQ�������
��������PJ��1XWULWLRQ�&RXQFLO�RI�WKH�1HWKHUODQGV��������

5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

0����PJ
)����PJ
QRWH��SUHJQDQW�ZRPHQ��ODFWDWLQJ�PRWKHUV�DQG�FKLOGUHQ�KDYH�KLJKHU
PLQLPXP�UHTXLUHPHQWV�DQG�KLJKHU�5'$V�

7R[LF�GRVH 9DULRXV�FDVHV�RI�IHYHU�EURXJKW�DERXW�E\�WKH�LQKDODWLRQ�RI�PHWDO�YDSRXUV
KDYH EHHQ�UHSRUWHG��:KHQ�DGPLQLVWUHG�RUDOO\�LQ�ODUJH�TXDQWLWLHV������PJ��
]LQF LQGXFHV�YRPLWLQJ��7KH�WR[LF�HIIHFWV�RI�FKURQLF�H[SRVXUH�WR�]LQF�DUH
SUREDEO\�GXH�ODUJHO\�WR�FRSSHU�GHILFLHQF\��VLQFH�]LQF�GLVSODFHV�WKH�FRSSHU
FRQWDLQHG�LQ�HQ]\PHV��7KH�DGPLQLVWUDWLRQ�RI�����PJ�RI�]LQF�D�GD\�IRU�VL[
ZHHNV�KDV�EHHQ�IRXQG�WR�DGYHUVHO\�DIIHFW�YDULRXV�LPPXQH�V\VWHP
LQGLFDWRUV����)HVWD�HW�DO����REVHUYHG�UHGXFHG�FRSSHU�DEVRUSWLRQ�LQ�VXEMHFWV
WDNLQJ�LQ�DERXW����PJ�RI�]LQF�D�GD\�
7KH�:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2��UHFRPPHQGV�D�OLPLW�RI����PJ�RI
]LQF D�GD\�IRU�DGXOWV��7KH�(XURSHDQ�&RPPLVVLRQ��(&��HQGRUVHV�WKH
:+2¶V�UHDVRQLQJ��EXW�DSSOLHV�D�GLIIHUHQW�VDIHW\�IDFWRU�LQ�LWV�FDOFXODWLRQV�
RQ WKH�EDVLV�RI�ZKLFK�LW�VXJJHVWV�OLPLWLQJ�]LQF�LQWDNH�WR����PJ�D�GD\��7KH
QRZ GHIXQFW�1XWULWLRQ�&RXQFLO�VXJJHVWHG�WKDW�]LQF�LQWDNH�VKRXOG�QRW
H[FHHG�����PJ�D�GD\��7KH�&RPPLWWHH�RQ�WKH�5LVN�(YDOXDWLRQ�RI
6XEVWDQFHV�HQGRUVHV�WKH�(XURSHDQ�&RPPLVVLRQ¶V�UHFRPPHQGDWLRQ�WKDW
]LQF LQWDNH�VKRXOG�QRW�H[FHHG����PJ�D�GD\��EXW�WKH�&RPPLWWHH�VXJJHVW�WKDW�
ZKHUH FRSSHU�LQWDNH�LV�ORZ��]LQF�LQWDNH�VKRXOG�EH�OLPLWHG�WR�D�OHYHO�EHORZ
WKDW�DGYLVHG�E\�WKH�(&�
*HQHUDOO\�VSHDNLQJ��WR[LF�HIIHFWV�DUH�XQOLNHO\�LI�]LQF�LQWDNH�GRHV�QRW�H[FHHG
�� PJ�D�GD\�

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

� PJ��'DYLWDPRQ�7RWDO�������
�� PJ�LQ���WDEO���8OWUD�0LQHUDOV��9LUWX9LWHV��������

'LHWDU\�VRXUFH OHDQ�PHDW��FKHHVH��FHUHDOV��EUHDG��QXWV��VHDIRRGV��OREVWHU��FUDE��R\VWHU��
)XQFWLRQ LQWHJUDO�SDUW�RI�PDQ\�HQ]\PHV��FDUERQLF�DQK\GUDVH��ODFWLF�GHK\GURJHQDVH�

VXSHUR[LGH�GLVPXWDVH���FRPSRQHQW�SDUW�RI�VRPH�SHSWLGDVHV�DQG�WKHUHIRUH�LV
LPSRUWDQW�IRU�GLJHVWLRQ�RI�SURWHLQV�LQ�WKH�JDVWURLQWHVWLQDO�WUDFW���

'HILFLHQF\
V\PSWRPV

GHUPDWLWLV��GLDUUKRHD��H\H�SUREOHPV��SV\FKRORJLFDO�DEQRUPDOLWLHV�DQG
LQFUHDVHG�VXVFHSWLELOLW\�WR�LQIHFWLRQ��QLJKW�EOLQGQHVV�����
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$SSHQGL[�,9�7UDFH�HOHPHQWV
7DEOH�����FRSSHU
FRSSHU �FRSSHU�JOXFRQDWH�
0LQLPXP
UHTXLUHPHQW

QRW NQRZQ��
EHWZHHQ�����DQG������PJ�&X�G�LV�QHHGHG�E\�DGXOWV�IRU�FRSSHU�PDLQWHQDQFH
IRU�SHULRGV�XS�WR���PR���

5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

0����������PJ
)����������PJ

7R[LF�GRVH $W�DQ�LQWDNH�RI�������PJ��DFXWH�V\PSWRPV�RFFXU��,QJHVWLRQ�RI�ODUJHU
DPRXQWV�RI�RUDO�FRSSHU�VDOWV�PD\�HYHQ�SURGXFH�GHDWK��
7KHUH�DUH�OLPLWHG�GDWD�FRQFHUQLQJ�WKH�FKURQLF�WR[LFLW\�RI�FRSSHU�LQ
H[SHULPHQWDO�DQLPDOV���

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

��� PJ��6XSHU�9LWH��9LWDPLQ�3RZHU�������
� PJ�LQ���WDEO���790�����/LIH�3OXV�������
��� PJ�LQ���WDEO���6XSSRUW�7DEV��/LIH�3OXV��������

'LHWDU\�VRXUFH VKHOOILVK��RUJDQ�PHDWV��GULHG�IUXLWV��OHJXPHV��QXWV�
)XQFWLRQ FRQQHFWLYH�WLVVXH�GHYHORSPHQW��P\HOLQDWLRQ��QHFHVVDU\�IRU�)H�DEVRUSWLRQ

DQG PRELOL]DWLRQ��QHHGHG�E\�VRPH�R[LGDWLYH�HQ]\PHV�
'HILFLHQF\
V\PSWRPV

K\SRFKURPLF��PLFURF\WLF�DQHPLD��GHIHFWLYH�KHPRJORELQ�V\QWKHVLV�
GLDUUKHD��RVWHRSRURVLV��QHUYH�GLVRUGHUV��
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7DEOH�����FREDOW
FREDOW PLQHUDO�FRQVWLWXHQW�RI�FREDODPLQ��YLWDPLQ�%���
0LQLPXP
UHTXLUHPHQW

�
5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

�

7R[LF�GRVH KLJK�OHYHOV�RI�FKURQLF�RUDO�DGPLQLVWUDWLRQ�PD\�UHVXOW�LQ�WKH�SURGXFWLRQ�RI
JRLWHU��7KH�JRLWURJHQLF�HIIHFW�KDV�EHHQ�HOLFLWHG�E\�WKH�RUDO�DGPLQLVWUDWLRQ�RI
� WR���PJ�NJ�WR�FKLOGUHQ�LQ�WKH�FRXUVH�RI�VLFNOH�FHOO�DQHPLD�WKHUDS\��

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

�� �J��6XSHU�$\WLQDO��:DOJUHHQV�&R��������
'LHWDU\�VRXUFH OLYHU��NLGQH\V��VHD�YHJHWDEOHV��PLON��R\VWHUV�
)XQFWLRQ HVVHQWLDO�DV�D�FRPSRQHQW�RI�YLWDPLQ�%����UHTXLUHG�IRU�WKH�SURGXFWLRQ�RI�UHG

EORRG FHOOV�DQG�SUHYHQWLRQ�RI�SHUQLFLRXV�DQHPLD��
'HILFLHQF\
V\PSWRPV

GLHWDU\�GHILFLHQF\�LV�XQFRPPRQ��XVXDOO\�IRXQG�LQ�DOFRKROLFV��VWULFW
YHJHWDULDQV��DQG�SUHJQDQW�RU�QXUVLQJ�ZRPHQ��7KH�GHILFLHQF\�PRUH�RIWHQ
VWHPV�IURP�DQ�LQDELOLW\�WR�DEVRUE�UDWKHU�WKDQ�D�ODFN�RI�WKH�VXEVWDQFH��6LJQV
RI D�GHILFLHQF\�DUH��VRUH�WRQJXH��ZHLJKW�ORVV��ERG\�RGRU��EDFN�SDLQV�DQG
WLQJOLQJ�DUPV�DQG�OHJV���



5,90�UHSRUW����������� SDJH����RI���

7DEOH�����LRGLQH
LRGLQH �SRWDVVLXP�LRGLQH�
0LQLPXP
UHTXLUHPHQW

ZKHQ WKH�PHDQ�YDOXH�RI�LRGLQH�LQ�XULQH�LV�OHVV�WKDQ����J�GO��WKHUH�LV�D�ULVN
RI LRGLQH�GHILFLHQF\�GLVRUGHUV���

5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

��������J�IRU�FKLOGUHQ�XS�WR�DJH������86$����
�����J�IRU�DGXOWV��86$����
1RWH��RSWLPDO�OHYHO�RI�LRGLQH�LQ�WKH�GLHW�LV�SUREDEO\�DERXW������J���

7R[LF�GRVH WKH�KXPDQ�VXEMHFW��QRW�GHILFLHQW�LQ�LRGLQH��LV�UHPDUNDEO\�WROHUDQW�RI�KLJK
OHYHOV�RI�LRGLQH�LQWDNH�EHFDXVH�RI�D�EDODQFHG�V\VWHP��0DQ\�SDWLHQWV�KDYH
XVHG LW�LQ�JUDP�DPRXQWV�GDLO\�IRU�WUHDWPHQWV��DV�LQ�DVWKPD���
7KH�PD[LPXP�VDIH�GDLO\�LQWDNH�LV������J���

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

��� �J��6XSHU�$\WLQDO��:DOJUHHQV�&R��������
1RWH��LRGLQH�LV�D�FRQVWLWXHQW�RI�PDQ\�PHGLFDWLRQV��VXFK�DV�YLWDPLQ�WDEOHWV
RU FDSVXOHV���

'LHWDU\�VRXUFH WKH�FRQWHQW�RI�IRRGV�RI�ERWK�DQLPDO�DQG�YHJHWDEOH�RULJLQ�DUH�UHODWHG�WR�WKH
VRLO RQ�ZKLFK�WKH\�DUH�JURZQ�

)XQFWLRQ HVVHQWLDO�FRPSRQHQW�RI�WKH�WK\URLG�KRUPRQHV��7K\URLG�KRUPRQH�LV�HVVHQWLDO
WR GHYHORSPHQW�

'HILFLHQF\
V\PSWRPV

JURZWK RI�WKH�WK\URLG�JODQG��JRLWHU���UHGXFHG�IHUWLOLW\��FUHWLQLVP
GHILFLHQF\�GXULQJ�IHWDO�GHYHORSPHQW��JURZWK�UHWDUGDWLRQ��GDPDJHG
QHXURPXVFXODU�DQG�FRJQLWLYH�DWWDLQPHQW���



SDJH����RI��� 5,90�UHSRUW�����������

7DEOH�����IOXRULGH
IOXRULGH
0LQLPXP
UHTXLUHPHQW

�
5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

RQ WKH�EDVLV�RI�HPSLULFDO�HYLGHQFH��LW�DSSHDUV�WKDW�����������PJ�NJ�ERG\
ZHLJKW�SHU�GD\�LV�D�IDLU�HVWLPDWH�RI�WKH�RSWLPDO�GRVH����)RU�DQ�DGXOW�
HVWLPDWHV�RI�GDLO\�IOXRULGH�LQWDNH�IURP�IRRG�DQG�EHYHUDJHV�UDQJH�IURP����
PJ�GD\���

QR�GXWFK�UHFRPPHQGDWLRQV���
7R[LF�GRVH DFXWH�WR[LFLW\��WKH�SUREDEO\�WR[LF�GRVH�LV���PJ�IOXRULGH�NJ�RI�ERG\�ZHLJKW�

7KH�VDIHO\�WROHUDWHG�GRVH�KDV�EHHQ�HVWLPDWHG�WR�EH�����PJ�IOXRULGH�NJ�
FKURQLF�WR[LFLW\��WKH�RQO\�NQRZQ�DGYHUVH�HIIHFW�DVVRFLDWHG�ZLWK�FKURQLF
LQJHVWLRQ�RI�UHODWLYHO\�ORZ�ORZHOV�RI�IOXRULGH������PJ�/�LQ�GULQNLQJ�ZDWHU�
RSWLPDOO\�IOXRULGDWHG�ZDWHU����������PJ�/��LV�GHQWDO�IOXRURVLV
�K\SRPLQHUDOL]DWLRQ�RI�HQDPHO����

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

����J��'DYLWDPRQ�7RWDO�������
��� PJ��1(:�721��6DQGULSR�6�$���%UX[HOOHV��������

'LHWDU\�VRXUFH WKH�PDMRU�LQIOXHQFH�RQ�WRWDO�IOXRULGH�LQWDNH�LV�SUREDEO\�WKH�IOXRULGH�FRQWHQW
RI GULQNLQJ�ZDWHU��3URFHVVHG�SURGXFWV�ZLWK�FKLFNHQ��ILVK�DQG�VHDIRRG
SURGXFWV�PD\�DOVR�FRQWDLQ�KLJK�OHYHOV�RI�IOXRULGH��&KLOGUHQ�PD\�LQJHVW
IOXRULGH�IURP�WKHUDSHXWLF�IOXRULGH�SURGXFWV�VXFK�DV�WRRWKSDVWH�DQG�IOXRULGH
VXSSOHPHQWV��2WKHU�GLHWDU\�VRXUFHV�LQFOXGH��VHDIRRG��HVSHFLDOO\�VDUGLQHV
DQG VDOPRQ���FKHHVH��PHDW�DQG�WHD���

)XQFWLRQ VWLPXODWHV�ERQH�IRUPDWLRQ�E\�RVWHREODVWLF�VWLPXODWLRQ��LQFUHDVHV�VSLQDO
ERQH GHQVLW\��� SUHYHQWLRQ�RI�WRRWK�GHFD\���

'HILFLHQF\
V\PSWRPV

WRRWK�GHFD\�



5,90�UHSRUW����������� SDJH����RI���

7DEOH�����FKURPLXP
FKURPLXP �FKURPLXP�SRO\QLFRWLQDWH� FKURPLXP�FKORULGH��FKURPLXP�SLFROLQDWH�
0LQLPXP
UHTXLUHPHQW

�
5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

�� �������J�DGXOWV��86$����
HVWLPDWHV�RI�GDLO\�LQWDNH�IURP�IRRG�E\�KXPDQV�DUH�XQGHU������J��

7R[LF�GRVH WULYDOHQW�FKURPLXP�KDV�VXFK�D�ORZ�RUGHU�RI�WR[LFLW\�WKDW�GHOHWHULRXV�HIIHFWV
IURP H[FHVVLYH�LQWDNH�RI�WKLV�IRUP�RI�FKURPLXP�GR�QRW�RFFXU�UHDGLO\�
7ULYDOHQW�FKURPLXP�EHFRPHV�WR[LF�RQO\�DW�H[WUHPHO\�KLJK�DPRXQWV��
FKURPLXP�WKHQ�DFWV�DV�D�JDVWULF�LUULWDQW�UDWKHU�WKDQ�DV�D�WR[LF�HOHPHQW
LQWHUIHULQJ�ZLWK�HVVHQWLDO�PHWDEROLVP�RU�ELRFKHPLVWU\����7KH�WULYDOHQW�IRUP
LV WKH�PRUH�FRPPRQ�IRUP��DOWKRXJK�WKH�KH[DYDOHQW�IRUP�PD\�EH�PRUH
WR[LF��7KH�PDMRU�HIIHFW�IURP�LQJHVWLRQ�RI�KLJK�OHYHOV�RI�FKURPLXP�LV�DFXWH
WXEXODU DQG�JORPHUXODU�GDPDJH��(YLGHQFH�RI�NLGQH\�GDPDJH�IURP�ORZHU
OHYHO FKURQLF�H[SRVXUH�LV�HTXLYRFDO��
7KH�VDIHW\�RI������J�FKURPLXP�VXSSOHPHQWV�JLYHQ�DV�FKURPLXP�FKORULGH
KDV�EHHQ�HVWDEOLVKHG�LQ�D�QXPEHU�RI�VWXGLHV���

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

��� �J��8OWUD�0LQHUDOV��9LUWX9LWHV�������
��� �J��&KURPHPDWH��QLDFLQ�ERXQG�FKURPLXP���9LWDPLQ�3RZHU���������

'LHWDU\�VRXUFH RUJDQ�PHDWV��PXVKURRPV��EURFFROL��ZKHDW�JHUP�
)XQFWLRQ FRIDFWRU�IRU�LQVXOLQ�DFWLRQ��IDFLOLWDWLQJ�WKH�DWWDFKPHQW�RI�LQVXOLQ�WR�WKH

LQVXOLQ UHFHSWRUV�
'HILFLHQF\
V\PSWRPV

UHGXFHG�LQVXOLQ�UHTXLUHPHQW��JOXFRVH�LQWROHUDQFH��ZHLJKW�ORVV��SHULSKHUDO
QHXURSDWK\���



SDJH����RI��� 5,90�UHSRUW�����������

7DEOH�����PRO\EGHQXP
PRO\EGHQXP �PRO\EGHHQ�FKHODWH�
0LQLPXP
UHTXLUHPHQW

PLQLPXP�UHTXLUHPHQW�UHTXLUHPHQW�RI�KHDOWK\�\RXQJ�PHQ�DSSHDUV�WR�EH
VOLJKWO\�!����J�GD\���

5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

��������J���86$����

7R[LF�GRVH PRO\EGHQXP�LV�D�UHODWLYHO\�QRQWR[LF�HOHPHQW��LQ�QRQ�UXPLQDQWV�DQ�LQWDNH
RI ���������PJ�NJ�RI�IRRG�RU�ZDWHU�LV�UHTXLUHG�WR�SURGXFH�FOLQLFDO�WR[LFLW\
V\PSWRPV���
!�����PJ����K���

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

�� �J��6XSHU�$\WLQDO��:DOJUHHQV�&R��������
'LHWDU\�VRXUFH OLYHU��ZKROH�JUDLQV��EHDQV��PLON�DQG�PLON�SURGXFWV��FHUHDOV�
)XQFWLRQ LQYROYHG�LQ�PHWDEROLVP�RI�SXULQHV�DQG�S\UPLGLQV�
'HILFLHQF\
V\PSWRPV

K\SHUPHWKLRQLQHPLD��LQFUHDVHG�XULQDU\�[DQWKLQH�DQG�GHFUHDVHG�XUDWH
H[FUHWLRQ��VHYHUH�EUDLQ�GDPDJH��PHQWDO�UHWDUGDWLRQ���



5,90�UHSRUW����������� SDJH����RI���

7DEOH�����VHOHQLXP
VHOHQLXP �/�VHOHQRPHWKLRQLQH�6H�ULFK�\HDVW�
0LQLPXP
UHTXLUHPHQW

����J�DSSHDUV�WR�EH�UHTXLUHG�WR�PDLQWDLQ�6H�EDODQFH�IRU�WKH�VWDQGDUG�KXPDQ
����NJ�ERG\�ZHLJKW���7KH�FULWLFDO�OHYHO�IRU�SUHYHQWLRQ�RI�GHILFLHQF\�LV�����J
6H��

5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

0����������J
)����������J
86$������J�IRU�ZRPHQ������J�IRU�PHQ���

7R[LF�GRVH HDUO\�V\PSWRPV�RI�VHOHQLXP�DUH�IDWLJXH�DQG�JDVWURLQWHVWLQDO�GLVWXUEDQFHV
DQG WR[LFLW\�DSSHDU�DW�DQ�LQWDNH�RI������J�����������1DLO�DQG�KDLU
DEQRUPDOLWLHV�DQG�RWKHU�WR[LF�HIIHFWV�RFFXU�DW�GRVHV�RYHU���WLPHV�WKH
5'$���
2QH�VWXG\�LQ�&KLQD�UHSRUWV�WR[LFLW\�DW�GRVHV�KLJKHU�WKDQ�������J���

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

����J��'DYLWDPRQ�7RWDO�������
��� �J��6HOHQRPD[�&RPSOH[��1XWUDFHXWL[��%LR3RZHU��������
��� �J��6HOHQRPD[�&RPSOH[��1XWUDFHXWL[��%LR3RZHU��������

'LHWDU\�VRXUFH YHJHWDEOH�SURGXFWV��FRQWHQW GHSHQGV�RQ�QDWXUDO�VHOHQLXP�FRQWHQWV�RI�IRRG
DQG ZDWHU���EUD]LO�QXWV��FUDE��EHHI�NLGQH\�

)XQFWLRQ DV�DQ�DQWLR[LGDQW�FORVHO\�OLQNHG�WR�YLWDPLQ�(��LQYROYHG�LQ�SURVWDJODQGLQ
V\QWKHVLV�DQG�HVVHQWLDO�DPLQR�DFLG�PHWDEROLVP��PDLQWDLQLQJ�JOXWDWKLRQ
KRPHRVWDVLV��QHFHVVDU\�IRU�QRUPDO�PDOH�IHUWLOLW\��HVVHQWLDO�IRU�PHWDEROLVP
RI WKH�WK\URLG�JODQG��EHOLHYHG�WR�SOD\�D�UROH�LQ�WKH�LPPXQH�V\VWHP�DQG�WKH
ERG\¶V UHVSRQVH�WR�LQIHFWLRQ���

'HILFLHQF\
V\PSWRPV

SDQFUHDWLF�GHJHQHUDWLRQ��FDUGLRP\SDWK\���



SDJH����RI��� 5,90�UHSRUW�����������

$SSHQGL[�9�+RUPRQHV
7DEOH�����PHODWRQLQ
PHODWRQLQ 1�DFHW\O���PHWKR[\�WU\SWDPLQH
0LQLPXP
UHTXLUHPHQW

�
5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

�

7R[LF�GRVH WKHUH�FXUUHQWO\�LV�D�WRWDO�ODFN�RI�LQIRUPDWLRQ�RQ�WKH�WR[LFRORJ\�RI
PHODWRQLQ����,Q�VXEMHFWV�WDNLQJ�PHODWRQLQ��QR�HYLGHQFH�RI�WR[LFLW\�LQ�D
VWULFWO\ VHQVH�KDV�EHHQ�UHSRUWHG��L�H��QR�GHDWKV�RU�VHULRXV�DFFLGHQWV��EXW
DGYHUVH�VLGH�HIIHFWV�VXFK�DV�JDVWURLQWHVWLQDO�GLVRUGHU��K\SRWHQVLRQ�
KHDGDFKHV�DQG�QLJKWPDUHV�DUH�UHSRUWHG��)LYH�JUDP�RI�PHODWRQLQ�JLYHQ�GDLO\
IRU ��ZHHNV���K�EHIRUH�WKH�PHDQ�WLPH�RI�VOHHS�RQVHW�VLJQLILFDQWO\�DGYDQFHG
ERWK VOHHS�DQG�ZDNH�RQVHW����6KRUW�WHUP�XVH�RI�ORZ�GRVHV�RI�PHODWRQLQ
DSSHDUV�VDIH��EXW�WKHUH�LV�QR�LQIRUPDWLRQ�RQ�LWV�ORQJ�WHUP�VLGH�HIIHFWV�RU
LQWHUDFWLRQV�ZLWK�GUXJV�RU�RWKHU�DQWLR[LGDQWV���
1RWH��LQ�WKH�86$�LW�LV�VROG�RYHU�WKH�FRXQWHU�EXW�LQ�(XURSH�LW¶V�QRW�EHFDXVH
LW LV�FRQVLGHUHG�D�µQHXURKRUPRQH¶��,Q�WKH�1HWKHUODQGV��D�GRVH�RI������J�SHU
VXSSOHPHQW�LV�DOORZHG�

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

�����J�V\QWKHWLF�PHODWRQLQ��0HODWRQLQ�&HQWUDO��:RUOGZLGH�/DEV¶�������
��� PJ�V\QWKHWLF�PHODWRQLQ��0HODWRQLQ��4OLIH�������
����PJ�V\QWKHWLF�PHODWRQLQ��0HODWRQLQ�&HQWUDO��:RUOGZLGH�/DEV¶��������
1RWH��DQ�LQDSSURSULDWH�WLPH�VFKHGXOH�RI�PHODWRQLQ�GRVLQJ�FRXOG�KDYH�ORQJ
WHUP�GHOHWHULRXV�HIIHFWV���

'LHWDU\�VRXUFH RXU�GLHW�VXSSOLHV�OLWWOH�LI�DQ\�PHODWRQLQ��7KH�DPLQR�DFLG�WU\SWRSKDQ
LQFUHDVHV�HQGRJHQRXV�SURGXFWLRQ�RI�VHURWRQLQ��ZKLFK�LV�D�SUHFXUVRU�IRU
PHODWRQLQ��7KXV��GLHWV�ULFK�LQ�WU\SWRSKDQ�PD\�DIIHFW�LQGLUHFWO\�WKH
SURGXFWLRQ�RI�PHODWRQLQ���

)XQFWLRQ VHFUHWHG�E\�WKH�SLQHDO�JODQG��DQWLR[LGDQW��LPPXQRSURWHFWLYH�DQG�LW�SOD\V�DQ
LPSRUWDQW�UROH�LQ�FLUFDGLDQ�DQG�DQQXDO�ELRORJLFDO�UK\WKPV������

'HILFLHQF\
V\PSWRPV

�



5,90�UHSRUW����������� SDJH����RI���

7DEOH�����'+($
'+($ GHK\GURHSLDQGURVWHURQH
0LQLPXP
UHTXLUHPHQW

�
5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

1RWH��WKHUH�LV�QR�FRQYLQFLQJ�HYLGHQFH�WKDW�'+($�KDV�DQ\�EHQHILFLDO�HIIHFW
RQ DJLQJ�RU�DQ\�GLVHDVH���

7R[LF�GRVH YDULRXV�DQGURJHQLF�HIIHFWV��LQFOXGLQJ�DFQH��KDLU�ORVV��KLUVXWLVP�DQG
GHHSHQLQJ�RI�WKH�YRLFH�KDYH�EHHQ�UHSRUWHG�ZLWK�XVH�RI�'+($�LQ�ZRPHQ
�WKH ODWWHU�WZR�HIIHFWV�PD\�EH�LUUHYHUVLEOH���7KH�HIIHFW�RI�'+($�RQ�WKH
WXPRUV�RI�SURVWDWH��EUHDVW�DQG�HQGRPHWULXP�DUH�XQNQRZQ��VWLPXODWHG�E\
DQGURJHQV�DQG�HVWURJHQV�����,Q�RQH�VWXG\�LQ�ZKLFK�VXEMHFWV�DJHG�������\
UHFHLYHG����PJ�RI�'+($�GDLO\��VHUXP�OHYHOV�RI�'+($�ZHUH�UHVWRUHG�WR�WKH
OHYHO�IRXQG�LQ�\RXQJ�DGXOWV�DQG�VHUXP�OHYHOV�RI�LQVXOLQ�OLNH�JURZWK�IDFWRU
LQFUHDVHG�LQ�ERWK�VH[HV����:KHWKHU�'+($�KDV�DQ\�HIIHFW�RQ�ERG\
FRPSRVLWLRQ��IDW�GLVWULEXWLRQ��VHUXP�OLSLG�OHYHOV�RU�LQVXOLQ�VHQVLWLYLW\�LV
XQFOHDU���

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

�� PJ��'+($��VXVWDLQHG�UHOHDVH��:RUOGZLGH�/DEV¶��������
�� PJ��'+($��'+($��0DQQD�1XWULWLRQ���������

'LHWDU\�VRXUFH �
)XQFWLRQ '+($�LV�D�VWHURLG�SUHFXUVRU�RI�ERWK�DQGURJHQV�DQG�HVWURJHQV�DQG�LV

VHFUHWHG�E\�WKH�DGUHQDO�FRUWH[��HVSHFLDOO\�GXULQJ�IHWDO�OLIH��3ODVPD
FRQFHQWUDWLRQV�RI�'+($�DQG�LWV�PHWDEROLWH��'+($�VXOIDWH��SHDN�DW�DERXW
�� \HDUV�DQG�WKHQ�GHFUHDVH�SURJUHVVLYHO\�ZLWK�DJH���

'HILFLHQF\
V\PSWRPV

GXULQJ IHWDO�OLIH��LQFRPSOHWH�GHYHORSPHQW�RI�WKH�PDOH�VH[�RUJDQV���



SDJH����RI��� 5,90�UHSRUW�����������

$SSHQGL[�9,�)DWW\�DFLGV
7DEOH�����RPHJD���IDWW\�DFLGV
2PHJD���IDWW\
DFLGV

�OLQROHLF�DFLG��/$���JDPPD�OLQROHLF�DFLG��*/$���DUDFKLGRQLF�DFLG��$$��

0LQLPXP
UHTXLUHPHQW

,Q�WKH�RPHJD���IDPLO\�RI�IDWW\�DFLGV��OLQROHLF�DFLG��/$��LV�WKH�PDMRU
HVVHQWLDO�IDWW\�DFLG�DQG�QR�PRUH�WKDQ������RI�FDORULHV�LV�UHTXLUHG�WR�UHOLHYH
V\PSWRPV�RI�HVVHQWLDO�IDWW\�DFLG�GHILFLHQF\��

5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

/$�LV�DQ�HVVHQWLDO�IDWW\�DFLG��VR�LW�PXVW�EH�LQFOXGHG�LQ�WKH�GLHW��7KH
UHFRPPHQGHG�LQWDNH�LV�DERXW������RI�GLHWDU\�HQHUJ\�������
1RWH�
7KH�W\SLFDO�1RUWK�$PHULFDQ�GLHWV�SURYLGH����RI�HQHUJ\�DV�OLQROHLF�DFLG���
*/$�DQG�$$�DUH�V\QWKHVL]HG�IURP�/$
$$��QR�PDPPDOLDQ�VSHFLHV�KDV�\HW�EHHQ�IRXQG�WR�UHTXLUH�GLHWDU\�$$���

7R[LF�GRVH �
2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

/$�������PJ��7RQDOLQ��0LQHUDO�&RQQHFWLRQ��������
/$�������PJ��(VVHQWLDO�%DODQFH��2PHJD�1XWULWLRQ�������
*/$����PJ��2PHJD���DQG�2PHJD����/LIH�6HUYLFHV�������
*/$������PJ��(VVHQWLDO�%DODQFH��2PHJD�1XWULWLRQ��������

'LHWDU\�VRXUFH OLQROHLF�DFLG��YHJHWDEOH�RLOV��VXQIORZHU���VDIIORZHU���FRUQ���VR\EHDQ�RLO�
g�OLQROHQLF�DFLG��SULPURVH�RLO��EODFNFXUUHQW�VHHG�RLOV�
DUDFKLGRQLF�DFLG���HJJ�\RON��RUJDQ�PHDWV��OLYHU�

)XQFWLRQ LQ�JHQHUDO��WKH�FRPSRVLWLRQ�RI�WKH�IDWW\�DFLGV�LQ�WKH�GLHW�GHWHUPLQHV�SDUWO\
WKH IDWW\�DFLG�FRPSRVLWLRQ�RI�PHPEUDQH�SKRVSKROLSLGV��$V�D�UHVXOW��GLHWDU\
IDW FRPSRVLWLRQ�FDQ�LQIOXHQFH�VHYHUDO�PHPEUDQH�UHODWHG�IXQFWLRQV��VXFK�DV
KRUPRQH ELQGLQJ�DQG�DVVRFLDWHG�HQ]\PH�DQG�WUDQVSRUWHU�DFWLYLWLHV�
(Q]\PDWLF�PHWDEROLVP�RI�RPHJD���IDWW\�DFLGV�SURGXFHV�HLFRVDQRLGV��7KHVH
HLFRVDQRLGV�DUH�LPSRUWDQW�DQG�SRWHQW�PHGLDWRUV�RI�PDQ\�ELRFKHPLFDO
SURFHVVHV�DQG�SOD\�D�FULWLFDO�UROH�LQ�WKH�FRRUGLQDWLQJ�SK\VLRORJLFDO
LQWHUDFWLRQV�DPRQJ�FHOOV��IRU�H[DPSOH��HVVHQWLDO�IRU�QRUPDO�GHUPDO
LQWHJULW\���2WKHU�VSHFLILF�UROHV�IRU�YDULRXV�Q���IDWW\�DFLGV�DUH�VWLOO�EHLQJ
GLVFRYHUHG���

'HILFLHQF\
V\PSWRPV

)HZ�FDVHV�RI�HVVHQWLDO�IDWW\�DFLG�GHILFLHQF\��()'��KDYH�EHHQ�REVHUYHG�
6\PSWRPV�RI�()'�DUH��VFDO\�GHUPDWLWLV��IDWW\�GHJHQHUDWLRQ�RI�WKH�OLYHU�
DQHPLD�DQG�WKURPERF\WRSHQLD���
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7DEOH�����RPHJD���IDWW\�DFLGV
2PHJD���IDWW\
DFLGV

�HLFRVDSHQWDHQRLF�DFLG��(3$���GRFRVDKH[DHQRLF�DFLG��'+$���a� OLQROHQLF
DFLG��$/$��

0LQLPXP
UHTXLUHPHQW

��� ��$/$�RI�FDORULHV�DYRLGV�DQ\�DSSDUHQW�GHILFLHQF\�V\PSWRPV��

5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

$/$�LV�DQ�HVVHQWLDO�IDWW\�DFLG��L�H��PXVW�EH�SUHVHQW�LQ�WKH�GLHW��$�GLHWDU\
LQWDNH�RI����������$/$�RI�HQHUJ\�JLYHV�PD[LPXP�WLVVXH�OHYHOV�RI�'+$�
��������(3$�DQG�'+$�DUH�V\QWKHVL]HG�IURP�$/$��7KH�RSWLPDO�UHTXLUHPHQW
IRU�(3$�DQG�'+$�LV�DURXQG������RI�FDORULHV��
1RWH��RPHJD���DQG�RPHJD���IDWW\�DFLGV�FRPSHWH�IRU�WKH�VDPH�GHVDWXUDVH
HQ]\PHV��PHWDEROLF�FRQYHUVLRQ�RI�IDWW\�DFLGV���)RU�H[DPSOH��KLJK�LQWDNHV
RI /$��RPHJD�����ZLWK�ORZ�LQWDNHV�RI�$/$�FRXOG�UHVXOW�LQ�FRPSHWLWLYH
SUHVVXUH�DJDLQVW�RPHJD���IDWW\�DFLGV����$�JHQHUDO�DJUHHPHQW�LV�WKDW�LQWDNH
RI RPHJD���DQG�RPHJD���HVVHQWLDO�IDWW\�DFLGV�UDQJLQJ�IURP�����WR�����LV
SUXGHQW���

7R[LF�GRVH �
2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

�� PJ�(3$�DQG����PJ�'+$�FDSV��2PHJD���	�2PHJD����/LIH�6HUYLFHV�
�����
����PJ�(3$�DQG�����PJ�'+$�LQ���FDSV���6XSHU�(SD�)LVK�2LO�&RQFHQWUDWH�
:KROHVDOH�'LVWULEXWLRQ�&HQWHU��9LWDQHW�������
$/$�������PJ��(VVHQWLDO�%DODQFH��2PHJD�1XWULWLRQ�������
$/$�������PJ��7KH�7RWDO�()$��1HWULWLRQ��������

'LHWDU\�VRXUFH OLQROHQLF�DFLG��VR\EHDQ���OLQVHHG���FDQROD�RLOV
ORQJHU�FKDLQ�Q���IDWW\�DFLGV��KLJK�IDW�ILVK

)XQFWLRQ SUHFXUVRUV�IRU�IRUPDWLRQ�RI�HLFRVDQRLGV�DQG�WKH\�KDYH�VSHFLILF�UROHV�LQ�D
YDULHW\�RI�QRUPDO�SK\VLRORJLFDO�SURFHVVHV��IRU�H[DPSOH�PDLQWDLQLQJ�WKH
IOXLGLW\�RI�FHOO�PHPEUDQHV��SDUWLFXODUO\�LQ�WKH�UHWLQD�DQG�EUDLQ���1R
HVVHQWLDO�PHWDEROLF�UROH�IRU�$/$��RWKHU�WKDQ�D�SUHFXUVRU�IRU�V\QWKHVLV�RI
(3$�DQG�'+$�KDV�\HW�EHHQ�LGHQWLILHG���

'HILFLHQF\
V\PSWRPV

IHZ FDVHV�RI�HVVHQWLDO�IDWW\�DFLG�GHILFLHQF\�KDYH�EHHQ�REVHUYHG��6\PSWRPV
DUH��VFDO\�GHUPDWLWLV��IDWW\�GHJHQHUDWLRQ�RI�WKH�OLYHU��DQHPLD�DQG
WKURPERF\WRSHQLD���
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$SSHQGL[�9,,�$VVRFLDWHG�QXWULWLRQDO�IDFWRUV
7DEOH�����TXHUFHWLQ
TXHUFHWLQ TXHUFHWLQ�LV�D�IODYRQRLG

�TXHUFHWLQ�
0LQLPXP
UHTXLUHPHQW

�
5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

LW KDV�EHHQ�HVWLPDWHG�WKDW�WKH�DYHUDJH�GDLO\�LQWDNH�RI�IODYRQRLGV�IRU
$PHULFDQV�LV�DSSUR[LPDWHO\�RQH�JUDP���
2Q�WKH�EDVLV�RI�UHFHQW�VWXGLHV��D�QRUPDO�GLHW�FRQWDLQV�������PJ�IODYRQRLGV
RQ DYHUDJH��WKH�PDMRULW\�RI�WKLV�LV�TXHUFHWLQ���
7KH�DFWXDO�LQWDNH�RI�TXHUFHWLQ�LQ�WKH�1HWKHUODQGV�LV����PJ���

7R[LF�GRVH �
2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

����PJ��4XHUFHWLQ������$OOHUJ\�5HVHDUFK�*URXS���������
'LHWDU\�VRXUFH WKH�RXWHU�OD\HUV�RI�IUXLWV�DQG�YHJHWDEOHV��EHUULHV��WRPDWRHV��SRWDWRHV��EURDG

EHDQV��SHDSRGV��RQLRQV�ZLWK�FRORUHG��QXWV��VHHGV���
)XQFWLRQ H[KLELWV�DQWLR[LGDQW�DQG�IUHH�UDGLFDO�VFDYHQJLQJ�SURSHUWLHV��VFDYHQJHV

VXSHUR[LGH�DQLRQ��VLQJOHW�R[\JHQ�DQG�OLSLG�SHUR[\�UDGLFDOV�LQ�YLWUR����
'HILFLHQF\
V\PSWRPV

�
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7DEOH�����OLSRLF�DFLG
OLSRLF�DFLG �DOSKD�OLSRLF�DFLG�
0LQLPXP
UHTXLUHPHQW

DQLPDOV�DUH�IXOO\�FDSDEOH�RI�OLSRLF�DFLG�ELRV\QWKHVLV�DQG�LW�KDV�QRW�EHHQ
VKRZQ�WR�EH�HVVHQWLDO�DV�D�GLHWDU\�FRPSRQHQW�IRU�PDQ���

5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

�

7R[LF�GRVH OLSRLF�DFLG�VXSSOHPHQWV�WR�SXULILHG�GLHWV�RI�FKLFNV��UDWV�DQG�WXUNH\�SRXOWV
KDV EHHQ�ZLWKRXW�WR[LF�HIIHFW���

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

��� PJ�LQ���FDSV���$OSKD�/LSRLF�$FLG��7ZLQODE���������
'LHWDU\�VRXUFH �
)XQFWLRQ HVVHQWLDO�FRIDFWRU�LQ�PHWDEROLF�UHDFWLRQV�LQYROYHG�LQ�HQHUJ\�XWLOL]DWLRQ�

VWLPXODWHV�JOXFRVH�WUDQVSRUW�DQG�KDV�D�SRVLWLYH�HIIHFW�RQ�LQVXOLQ�VWLPXODWHG
JOXFRVH�XSWDNH��,W�PD\�DOVR�KDYH�HIIHFWV�RQ�JHQHV�DQG�UHJXODWRU\�SURWHLQV
LQYROYHG�LQ�QRUPDO�JURZWK�DQG�PHWDEROLVP��/LSRLF�DFLG�DQG�LWV�UHGXFHG
IRUP� GLK\GUROLSRLF�DFLG��DUH�HIIHFWLYH�DV�ERWK�IDW�VROXEOH�DQG�ZDWHU�VROXEOH
DQWLR[LGDQWV���

'HILFLHQF\
V\PSWRPV

QRQH UHSRUWHG���
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7DEOH�����FKROLQH
FKROLQH �FKROLQH�ELWDUWUDWH�
0LQLPXP
UHTXLUHPHQW

DGHTXDWH�LQWDNH��IRU�SUHYHQWLRQ�RI�OLYHU�GDPDJH�DV�DVVHVVHG�E\�PHDVXULQJ
VHUXP DODQLQH�DPLQRWUDQVIHUDVH�OHYHOV��
0������PJ��86$���
)������PJ��86$���

5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

�

7R[LF�GRVH WKH�WR[LFLW\�DSSHDUV�WR�EH�YHU\�ORZ��+RZHYHU��GHOHWHULRXV�HIIHFWV�KDYH�EHHQ
UHSRUWHG�IRU�WKH�VDOW�FKROLQH�FKORULGH��WKHVH�KDYH�LQFOXGHG�JURZWK
GHSUHVVLRQ��LPSDLUHG�XWLOL]DWLRQ�RI�YLWDPLQ�%��DQG�LQFUHDVHG�PRUWDOLW\��,W�LV
QRW FOHDU�ZKHWKHU�WKH�DSSDUHQW�WR[LFLW\�RI�WKDW�IRUP�RI�WKH�YLWDPLQ�KDYH
EHHQ�GXH�WR�WKH�SHUWXUEDWLRQ�RI�DFLG�EDVH�EDODQFH�FDXVHG�E\�WKH�KLJK�OHYHO
RI FKORULGH�DGPLQLVWHUHG�ZLWK�ODUJH�GRVHV�RI�WKH�VDOW��,Q�KXPDQV��KLJK�GRVHV
�H�J�����J��KDYH�SURGXFHG�GL]]LQHVV��QDXVHD�DQG�GLDUUKHD������
&ULWLFDO�DGYHUVH�HIIHFWV�DUH�K\SRWHQVLRQ�ZLWK�FKROLQHUJLF�VLGH�HIIHFWV��H�J�
VZHDWLQJ��GLDUUKHD��DQG�ILVK�ERG\�RGRU��7KH�WROHUDEOH�XSSHU�LQWDNH�OHYHO�IRU
DGXOWV�LV�����J�G���

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

��� �J��6XSHU�9LWH��9LWDPLQ3RZHU�������
��� PJ��7URSKLF�&KROLQH��6XSSOHPHQWV�RQ�OLQH���������

'LHWDU\�VRXUFH HJJ�\RON��JODQGXODU�PHDWV��H�J��OLYHU��NLGQH\��EUDLQ��VR\EHDQ�SURGXFWV�
SHDQXWV���$OO�QDWXUDO�IDWV�FRQWDLQ�VRPH�FKROLQH��WKHUHIRUH��LW�LV�ZLGHO\
GLVWULEXWHG�LQ�IRRG�
1RWH��XVHG�DV�DQ�LQJUHGLHQW�RU�DGGLWLYH�WR�PDQ\�SURFHVVHG�IRRGV�DQG�IRRG
VXSSOHPHQWV�EHFDXVH�LW�LV�D�JRRG�HPXOVLI\LQJ�DJHQW�DQG�LW�LV�YHU\�VWDEOH���

)XQFWLRQ VWUXFWXUDO�HOHPHQW�RI�ELRORJLFDO�PHPEUDQHV��DQG�SURPRWHV�OLSLG�WUDQVSRUW
�DV SKRVSKDWLG\OFKROLQH���QHXURWUDQVPLWWHU��DFHW\OFKROLQH���VRXUFH�RI�ODELOH
PHWK\O�JURXSV��DIWHU�FRQYHUVLRQ�WR�EHWDLQH����

'HILFLHQF\
V\PSWRPV

FOHDU�FDVHV�RI�FKROLQH�GHILFLHQF\�KDYH�QRW�EHHQ�UHSRUWHG�LQ�KXPDQV�EXW�WKLV
PD\�RQO\�UHIOHFW�WKH�DGHTXDF\�RI�RWKHU�PHWK\O�GRQRUV��3RVVLEOH�VLJQV�RI
FKROLQH�GHILFLHQF\�DUH�D�GHFUHDVHG�JURZWK��UHQDO�KHPRUUKDJH�DQG�SHURVLV���
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7DEOH�����FRHQ]\PH�4���
&R�4���
�XELGHFDUHQRQH�

�FRHQ]\PH�4��� XELTXLQRQH�

0LQLPXP
UHTXLUHPHQW

DOWKRXJ�GLHWDU\�&R4�FRQWULEXWHV�WR�WKH�SRRO�RI�&R4����LQ�KXPDQV��WKH
PDMRU�SDUW�LV�V\QWKHVL]HG��IURP�W\URVLQH��SKHQ\ODODQLQH�DQG�DFHW\O�&R$��
SULPDULO\�LQ�WKH�OLYHU���

5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

QRW NQRZQ���
LW�LV�QRW�FRQVLGHUHG�DQ�HVVHQWLDO�QXWULHQW��VR�WKHUH�LV�QR�5'$���
HVWLPDWHG�DYHUDJH�GDLO\�LQWDNH�LQ�WKH�86$�LV�DERXW�����PJ���

7R[LF�GRVH PDMRU�WR[LFLW\�RI�FRHQ]\PH�4���KDV�QRW�EHHQ�GHVFULEHG��EXW�QDXVHD�DQG
JDVWULF�SDLQ�DQG�RWKHU�DGYHUVH�HIIHFWV�KDYH�EHHQ�DWWULEXWHG�WR�RUDO
PHGLFDWLRQ��7KH�VDIHW\�KDV�QRW�EHHQ�IXOO\�RU�V\VWHPDWLFDOO\�HYDOXDWHG���

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

���PJ�&R�4�����&R�4������%RG\�:LVH��������
�� PJ�&R�4�����&R�4����3/86��/LIH�3OXV���������
QRWH��GRVHV�WDNHQ�DV�VXSSOHPHQWV�UDQJH�FRQVLGHUDEO\��FRPPRQ�GRVHV�XVHG
DV VXSSOHPHQW�DUH�������PJ�GD\���

'LHWDU\�VRXUFH PHDWV��ILVK��YHJHWDEOH�RLOV��VSLQDFK��EURFFROL��VR\��ZKHDW�JHUP�
)XQFWLRQ RSHUDWHV�LQ�HOHFWURQ�VKXWWOLQJ�EHWZHHQ�WKH�FLWULF�DFLG�F\FOH�DQG�WKH

UHVSLUDWRU\�FKDLQ��DQWLR[LGDQW���
'HILFLHQF\
V\PSWRPV

�

7DEOH�����FDUQLWLQH
&DUQLWLQH 1RWH��FDUQLWLQH�LV�DQ�DPLQR�DFLG��EXW�LW�KDV�QR�UROH�LQ�SURWHLQ�V\QWKHVLV�����

�DFHW\O�/�FDUQLWLQH�
0LQLPXP
UHTXLUHPHQW

�
5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

KHDOWK\�DGXOWV�FDQ�V\QWKHVL]H�FDUQLWLQH�DW�UDWHV�VXIILFLHQW�IRU�WKHLU�QHHGV�
+RZHYHU��WKH�WRWDO�FDUQLWLQH�ELRV\QWKHWLF�FDSDFLW\�PD\�EH�LPPDWXUH�LQ
QHZERUQV���

7R[LF�GRVH �
2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

����PJ��&DUQLWRU��6LJPD�7DX�3KDUPDFHXWLFDOV��,QF���������
���� PJ�LQ���WDEO���$FHW\O�/�&DUQLWLQH��/LIH�6HUYLFHV���������

'LHWDU\�VRXUFH UHG�PHDWV�DQG�GDLU\�SURGXFWV��EHHI��ODPE��FKLFNHQ�
)XQFWLRQ FDUQLWLQH�IXQFWLRQV�DV�D�FDUULHU�RI�IDWW\�DF\O�&R$�IURP�WKH�F\WRVRO�LQWR�WKH

PLWRFKRQGULDO�PDWUL[�IRU�R[LGDWLRQ��VR�LW¶V�LQYROYHG�LQ�OLSLG�PHWDEROLVP�
'HILFLHQF\
V\PSWRPV

DEQRUPDOO\�ORZ�FLUFXODWLQJ�FDUQLWLQH�OHYHOV�KDYH�EHHQ�IRXQG�LQ�KXPDQV
ZLWK VHYHUH�SURWHLQ�PDOQXWULWLRQ��QXWULWLRQDO�GHSULYDWLRQ�RI�WKH�SUHFXUVRUV
O\VLQH RU�PHWKLRQLQH��DQG�LQ�KHPRGLDO\VLV�SDWLHQWV��+\SHUOLSLGHPLD�
FDUGLRP\RSDWK\��VNHOHWDO�PXVFOH�DVWKHQLD�DQG�FUDPSV���
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7DEOH�����LQRVLWRO
LQRVLWRO �LQRVLWRO�
0LQLPXP
UHTXLUHPHQW

LW DSSHDUV�WKDW��XQGHU�FHUWDLQ�FRQGLWLRQV��H�J��VLWXDWLRQV�LQ�ZKLFK�WKH
LQWHVWLQDO�PLFURIORUD�LV�GLVWXUEHG��KLJK�OHYHOV�RI�IDW�LQ�WKH�GLHW��DQLPDOV�FDQ
KDYH QHHG�IRU�SUH�IRUPHG�P\R�LQRVLWRO���

5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

PDPPDOV�FDQ�V\QWKHVL]H�P\R�LQRVLWRO�GH�QRYR�XOWLPDWHO\�IURP�JOXFRVH�
ELRV\QWKHWLF�FDSDFLW\�KDV�EHHQ�IRXQG�LQ�WKH�NLGQH\���� � J�NLGQH\�GD\��DQG
RWKHU�WLVVXHV�LQ�KXPDQV���

7R[LF�GRVH �
2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

����J��8OWUD�3RWHQF\�0XOWLSOH�����9LWDPLQ�3RZHU�&RPSDQ\�������
��� PJ�WDEO���,QRVLWRO��&RXQWU\�/LIH���������

'LHWDU\�VRXUFH VHHGV�RI�SODQWV��H�J��EHDQV��JUDLQV�DQG�QXWV���RUJDQ�PHDWV�
)XQFWLRQ DIIHFWHU�RI�WKH�VWUXFWXUH�DQG�IXQFWLRQ�RI�PHPEUDQHV��VRXUFH�RI�DUDFKLGRQLF

DFLG��PHGLDWRU�RI�FHOOXODU�UHVSRQVHV�
'HILFLHQF\
V\PSWRPV

GHILFLHQFLHV�LQ�KXPDQV�DUH�QRW�NQRZQ�QRW�UHSRUWHG��,Q�ILVK��DQRUH[LD�
HGHPD��DQHPLD��UHGXFHG�JURZWK��LPSDLUHG�HIILFLHQF\�RI�IHHG�XWLOL]DWLRQ���

7DEOH�����FUHDWLQH
FUHDWLQH �FUHDWLQH�PRQRK\GUDWH� FUHDWLQH�SKRVSKDWH��DOVR�FDOOHG�SKRVSKRFUHDWLQH��
0LQLPXP
UHTXLUHPHQW

�
5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

�

7R[LF�GRVH �
2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

���� PJ�LQ����FDSV���8QLYHUVDO�*UR�3UR��3URIHVVLRQDO�6XSSOHPHQWV�������
QRWH��SRZGHUV�DUH�PRUH�FRPPRQ�SRSXODU�WKDQ�FDSVXOHV�

'LHWDU\�VRXUFH �
)XQFWLRQ FUHDWLQH�DQG�SKRVSKDWH�FDQ�FRPELQH�DQG�\LHOG�D�KLJK�HQHUJ\�SKRVSKDWH

ERQG� :KHQ�LW�GHFRPSRVHV��LW�SURYLGHV�ODUJH�DPRXQWV�RI�HQHUJ\�IRU�$73
UHFRQVWLWXWLRQ����6R��LQ�JHQHUDO��LW¶V�FUXFLDO�IRU�HQHUJ\�IORZ�ZLWKLQ�VNHOHWDO
PXVFOH��&UHDWLQH�LV�V\QWKHVL]HG�IURP�JO\FLQH��DUJLQLQH�DQG�D�VXLWDEOH�VRXUFH
RI PHWK\O�JURXSV���

'HILFLHQF\
V\PSWRPV

�
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7DEOH�����JOXFRVDPLQH
JOXFRVDPLQH FRPELQDWLRQ�RI�JOXWDPLQH�DQG�JOXFRVH

�JOXFRVDPLQH�VXOIDWH� JOXFRVDPLQH�+&/��1�DFHW\O�JOXFRVDPLQH�
0LQLPXP
UHTXLUHPHQW

JOXWDPLQH�LV�D�GLVSHQVDEOH��QRQHVVHQWLDO��DPLQR�DFLG��LW�FDQ�EH�V\QWKHVL]HG
E\ PDPPDOV�YLD�WUDQVDPLQDWLRQ�UHDFWLRQV�

5HFRPPHQGHG
GDLO\�DOORZDQFH

�
7R[LF�GRVH �
2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

��� PJ�LQ���FDSV��*OXFRVDPLQH�5HOLHI��,36�,QF��������
���� PJ�LQ���FDSV��*OXFRVDPLQH�6XOIDWH��$OOHUJ\�5HVHDUFK�*URXS�
�������

'LHWDU\�VRXUFH JOXFRVH��IUXLWV�DQG�YHJHWDEOHV
JOXWDPLQH��SURWHLQ�ULFK�IRRGV

)XQFWLRQ JOXWDPLQH�DSSHDUV�WR�SOD\�D�VSHFLILF�UROH�LQ�PDLQWDLQLQJ�IXQFWLRQ�RI�UDSLGO\
SUROLIHUDWLQJ�FHOOV�VXFK�DV�O\PSKRF\WHV�DQG�PXFRVDO�HQWHURF\WHV��*OXWD�
PLQH�LV�FRQVLGHUHG�D�FRQGLWLRQDOO\�HVVHQWLDO�DPLQR�DFLG�LQ�WLPHV�RI�VWUHVV���
*OXFRVH�LV�D�PRQRVDFFKDULGH�DQG�LV�WKH�SULPDU\�IXHO�XVHG�E\�PRVW�RI�WKH
FHOOV��EXW�LW�LV�WKH�SULQFLSDO�IXHO�IRU�WKH�FHQWUDO�QHUYRXV�V\VWHP�

'HILFLHQF\
V\PSWRPV

�

7DEOH�����O\FRSHQH
O\FRSHQH O\FRSHQH�LV�D�FDURWHQRLG

�O\FRSHQH�
0LQLPXP
UHTXLUHPHQW

�
5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

GDLO\�LQWDNH�YDULHV�IURP�����PJ��)LQODQG��WR�����PJ��86$��

7R[LF�GRVH �
2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

�� PJ��/\FRSHQH���0*��7ZLQODE���������
'LHWDU\�VRXUFH WRPDWRHV�DQG�WRPDWR�SURGXFWV��MXLFH��SDVWH��VDXFH���ZDWHU�PHORQ�
)XQFWLRQ DPRQJ�WKH�FRPPRQ�GLHWDU\�FDURWHQRLGV��O\FRSHQH�KDV�WKH�KLJKHVW�VLQJOHW

R[\JHQ�TXHQFKLQJ�FDSDFLW\�LQ�YLWUR��,W�PD\�EH�RQH�RI�WKH�SURWHFWLYH�IDFWRUV
LQ IUXLW�DQG�YHJHWDEOH�GLHWV����2WKHU�ELRORJLFDO�DFWLYLWLHV�LQFOXGH�LQGXFWLRQ
RI FHOO�FHOO�FRPPXQLFDWLRQ�DQG�JURZWK�FRQWURO��EXW�QR�SURYLWDPLQ�$
DFWLYLW\����

'HILFLHQF\
V\PSWRPV

�
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7DEOH�������FDURWHQH
��FDURWHQH
0LQLPXP
UHTXLUHPHQW

�
5HFRPPHQGHG
GDLO\�DOORZDQFH
�5'$�

� PJ��
WKH�GHVLUDEOH�LQWDNH�RI���FDURWHQH�LV���PJ��QHFHVVDU\�WR�DFKLHYH�D�SDUWLFXODU
SODVPD�FRQFHQWUDWLRQ��DVVRFLDWHG�ZLWK�UHGXFHG�FDUGLRYDVFXODU�GLVHDVH����
7KH�DFWXDO�LQWDNH�LQ�WKH�1HWKHUODQGV�LV�����PJ��� LQ�WKH�86$���PJ���

7R[LF�GRVH DW�D�KLJK�LQWDNH�RI���FDURWHQH��WKH�FRQYHUVLRQ�RI�WKH�SURYLWDPLQV�$�LQ�WKH
JXW LV�YHU\�LQHIILFLHQW��$Q�RWKHU�SURWHFWLYH�PHFKDQLVP�DJDLQVW
K\SHUYLWDPLQRVLV�LV�WKH�XQLGLUHFWLRQDO�R[LGDWLRQ�RI�WKH�YLWDPLQ�WR�D�IRUP
�UHWLQRLF�DFLG��WKDW�LV�UDSLGO\�FDWDEROL]HG�DQG�H[FUHWHG���
+\SHUFDURWHQHPLD��\HOORZLQJ�RI�WKH�VNLQ��UHYHUVLEOH��PD\�RFFXU�LQ
LQGLYLGXDOV�WDNLQJ�VXSSOHPHQWV�RI��!���PJ�G�IRU�H[WHQGHG�SHULRGV��
,Q�WZR�ODUJH�LQWHUYHQWLRQ�VWXGLHV��D�SURORQJHG�GRVH�RI���FDURWHQH�������
PJ�GD\� LQFUHDVHG�WKH�PRUWDOLW\�GXH�WR�LVFKHPLF�KHDUW�GLVHDVH�DQG�OXQJ
FDQFHU�LQ�VPRNHUV�FRPSDUHG�WR�VPRNHUV�ZKR�GLG�QRW�UHFHLYH���FDURWHQH
VXSSOHPHQWDWLRQ�����0D\EH�LQ�HDUO\�VWDJHV�RI�WKH�FDQFHU�SURFHVV��WKH
EHQHILFLDO�HIIHFWV�RI���FDURWHQH�DUH�PRVW�HYLGHQW�ZKHUHDV�DW�DQ�DGYDQFHG
VWDJH�LW�PD\�KDYH�GHWULPHQWDO�HIIHFWV��

2EVHUYHG�GRVH
LQ�VXSSOHPHQWV

�� PJ�� �������,8�RI�YLWDPLQ�$�DFWLYLW\���%HWD�&DURWHQH��/LIH�([WHQVLRQ�
������
�����PJ�� �������,8�RI�YLWDPLQ�$�DFWLYLW\���%HWD0D[�&DURWHQH����/LIH
6HUYLFHV���������

'LHWDU\�VRXUFH JUHHQ�OHDI\�YHJHWDEOHV��EURFFROL��VSLQDFK���FDUURWV��RUDQJH�FRORUHG�IUXLWV�
VZHHW�SRWDWRHV��UHG�SDOP�RLO���

)XQFWLRQ ��FDURWHQH�LV�RQH�RI�WKH�IHZ�FDURWHQRLGV�WKDW�KDV�SURYLWDPLQ�$�DFWLYLW\�DQG
LV WKH�FDURWHQRLG�WKDW�LV�PRVW�HIILFLHQWO\�FRQYHUWHG�WR�UHWLQRO�LQ�WKH�KXPDQ
ERG\����,W�LV�DOVR�DQ�HIILFLHQW�TXHQFKHU�RI�VLQJOHW�R[\JHQ�DQG�FDQ�GLUHFWO\
VFDYHQJH�IUHH�UDGLFDOV������FDURWHQH�PD\�HQKDQFH�LPPXQRORJLFDO
IXQFWLRQ���

'HILFLHQF\
V\PSWRPV

�


	Summary
	1 Introduction
	2 Active components
	 3 Results
	4 Conclusions
	References-I
	References-II
	Appendix I Water soluble vitamins
	Appendix II Fat soluble vitamins
	Appendix III Major minerals
	Appendix IV Trace elements
	Appendix V Hormones
	Appendix VI Fatty acids
	Appendix VII Associated nutritional factors

