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+RZHYHU��XS�WR�����RI�ZRPHQ�ZKR�PHHW�FOLQLFDO�FULWHULD�IRU�WKLV�GLDJQR�
VLV�DUH�DV\PSWRPDWLF��
%DFWHULDO�YDJLQRVLV�LV�D�SRO\PLFURELDO�LQIHFWLRQ�WKDW�RFFXUV�ZKHQ�WKH�

QRUPDO�K\GURJHQ�SHUR[LGH±SURGXFLQJ�ODFWREDFLOOL�DUH�UHSODFHG�E\�RWKHU�
VSHFLHV� LQFOXGLQJ�*DUGQHUHOOD� YDJLQDOLV��8UHDSODVPD��0\FRSODVPD�� DQG�
YDULRXV�DQDHUREHV��5LVN�IDFWRUV�LQFOXGH�PXOWLSOH�VH[XDO�SDUWQHUV��LQWHU�
FRXUVH�ZLWK�DQ�XQFLUFXPFLVHG�PDOH�SDUWQHU��YDJLQDO�LQWHUFRXUVH�LPPH�
GLDWHO\�DIWHU� UHFHSWLYH�DQDO� LQWHUFRXUVH�� ODFN�RI�FRQGRP�XVH��GRXFKLQJ��
DQG� DEVHQFH� RI� SHUR[LGH�SURGXFLQJ� ODFWREDFLOOL� LQ� WKH� YDJLQDO� IORUD�����

:RPHQ�ZKR�KDYH�QHYHU�EHHQ�VH[XDOO\�DFWLYH�DUH�OHVV�FRPPRQO\�DIIHFWHG��
%DFWHULDO�YDJLQRVLV� LV�QRW�FODVVLILHG�DV�D�VH[XDOO\� WUDQVPLWWHG� LQIHFWLRQ��
EXW�LW�LV�JHQHUDOO\�DJUHHG�XSRQ�WKDW�VH[XDO�DFWLYLW\�SOD\V�D�UROH�LQ�WUDQV�
PLVVLRQ�DQG�PD\�SURPRWH�LQIHFWLRQ���

',$*126,6
7KH�PRVW�FRPPRQ�FOLQLFDO�SUHVHQWDWLRQ�RI�ZRPHQ�ZLWK�EDFWHULDO�YDJL�
QRVLV� LV� YDJLQDO� GLVFKDUJH� DQG� RGRU�� &ODVVLFDOO\�� D� WKLQ�� ZKLWLVK�JUD\�
GLVFKDUJH� LV�SUHVHQW��JHQHUDOO\�ZLWK�DQ� LQFUHDVH� LQ�GLVFKDUJH�YROXPH��
7KH� DEVHQFH� RI� GLVFKDUJH� RU� WKH� SUHVHQFH� RI� RQO\� D� PLOG� GLVFKDUJH�
PDNHV� WKH� GLDJQRVLV� OHVV� OLNHO\��:KHQ� DQ� RGRU� LV� SUHVHQW�� LW�PD\� EH�
GHVFULEHG�DV�D�ILVK\�VPHOO�� ,QWURLWDO�RU�YDJLQDO� LUULWDWLRQ��VXFK�DV�UHG�
QHVV��WLVVXH�ILVVXUHV��H[FRULDWLRQV��RU�HGHPD��LV�QRW�FRPPRQ�ZLWK�EDF�
WHULDO�YDJLQRVLV�
7KH� GLDJQRVLV� LV� EDVHG� RQ� KLVWRU\�� VSHFXOXP� YDJLQDO� H[DPLQDWLRQ��

PLFURVFRSLF�HYDOXDWLRQ�RI�YDJLQDO�VHFUHWLRQV��DQG�SRLQW�RI�FDUH�WHVWLQJ��
2EWDLQ�VHFUHWLRQV�IURP�WKH�PLG�VLGHZDOO�RI�WKH�YDJLQD��DQG�PL[�ZLWK�RQH�
WR�WZR�GURSV�RI������QRUPDO�VDOLQH��&RYHU�ZLWK�D�FRYHUVOLS�IRU�PLFUR�
VFRSLF�HYDOXDWLRQ�IRU�FOXH�FHOOV��WR�FKHFN�IRU�ILVK\�RU�DPLQH�RGRU��DGG�RQH�
GURS�RI�����SRWDVVLXP�K\GUR[LGH�DQG�DVVHVV�YDSRUV� IRU� ILVK\� �DPLQH��
VPHOO� �VHH�DGGLWLRQDO�PHWKRGV� IRU�DPLQH� WHVWLQJ�EHORZ���7R�FKHFN�S+��

DSSO\�D�VPDOO�DPRXQW�RI�VHFUHWLRQV�GLUHFWO\�RQWR�S+�SDSHU��7KH�SUHVHQFH�
RI�WKUHH�RI�WKH�IROORZLQJ�IRXU�FULWHULD�PDNHV�WKH�GLDJQRVLV��

�� $�WKLQ��KRPRJHQHRXV�YDJLQDO�GLVFKDUJH

�� 0RUH�WKDQ�����FOXH�FHOOV�RQ�D�ZHW�PRXQW��)LJXUH�������

�� 3RVLWLYH�UHVXOWV�RQ�WHVW�IRU�DPLQH�UHOHDVH��RU�ZKLII�WHVW

�� $�YDJLQDO�S+�OHYHO�!���

7KH�FULWHULRQ�ZLWK�WKH�KLJKHVW�VHQVLWLYLW\�������LV�YDJLQDO�S+��ZKHUHDV�
WKDW� ZLWK� WKH� KLJKHVW� VSHFLILFLW\� ������ LV� WKH� DPLQH� RGRU�� RU� SRVLWLYH�
UHVXOW�RQ�ZKLII�WHVW��,I�YDJLQDO�S+�LV�!����DQG�WKHUH�LV�DQ�DPLQH�RGRU��WKH�
GLDJQRVLV�RI�EDFWHULDO�YDJLQRVLV�FDQ�EH�PDGH�ZLWK�FRQILGHQFH����$�FROR�
ULPHWULF�FDUG�WHVW�IRU�EDFWHULDO�YDJLQRVLV�GHWHFWV�D�YDJLQDO�S+�RI������DQG�
YRODWLOH�YDJLQDO�IOXLG�DPLQHV��&RPPHUFLDOO\�DYDLODEOH�WHVWV�WKDW�PLJKW�EH�
XVHIXO�IRU�WKH�GLDJQRVLV�RI�EDFWHULDO�YDJLQRVLV�LQFOXGH�FDUG�WHVWV�IRU�SUR�
OLQH�DPLQRSHSWLGDVH��3LS�$FWLYLW\�7HVW&DUG��4XLGHO��6DQ�'LHJR��&$���D�

7$%/(������ 'LDJQRVLV�RI�9DJLQLWLV�%DVHG�RQ�9DJLQDO�6HFUHWLRQV

7HVW )LQGLQJ 'LDJQRVLV &RPPHQWV��

S+ ���±��� 1RUPDO ²

���±��� &DQGLGLDVLV ,I�XQGLDJQRVHG�DIWHU�SHOYLF�H[DPLQDWLRQ�DQG�HYDOXDWLRQ�RI�ZHW�PRXQW��WUHDWPHQW�
ZLWK�D�VLQJOH�GRVH�RI�IOXFRQD]ROH�LV�FRVW�HIIHFWLYH��EXW�DOVR�WHVW�IRU�1HLVVHULD�DQG�
&KODP\GLD�

!��� %DFWHULDO�YDJLQRVLV ,I�XQGLDJQRVHG�DIWHU�SHOYLF�H[DPLQDWLRQ�DQG�HYDOXDWLRQ�RI�ZHW�PRXQW��WUHDWPHQW�
ZLWK���JUDPV�RI�PHWURQLGD]ROH���D�VLQJOH�GRVH�RI�IOXFRQD]ROH�LV�FRVW�HIIHFWLYH��EXW�
DOVR�WHVW�IRU�1HLVVHULD�DQG�&KODP\GLD�

!��� 7ULFKRPRQLDVLV ,I�XQGLDJQRVHG�DIWHU�SHOYLF�H[DPLQDWLRQ�DQG�HYDOXDWLRQ�RI�ZHW�PRXQW��WUHDWPHQW�
ZLWK���JUDPV�RI�PHWURQLGD]ROH���D�VLQJOH�GRVH�RI�IOXFRQD]ROH�LV�FRVW�HIIHFWLYH��EXW�
DOVR�WHVW�IRU�1HLVVHULD�DQG�&KODP\GLD�

0LFURVFRS\�RI�VSHFLPHQ�SUHSDUHG�ZLWK�QRUPDO�
VDOLQH�VROXWLRQ

&OXH�FHOOV %DFWHULDO�YDJLQRVLV ²

0RWLOH�WULFKRPRQDGV 7ULFKRPRQLDVLV ²

3VHXGRK\SKDH�DQG�
RU�EXGV

&DQGLGLDVLV ²

:KLII�WHVW�RI�VZDE�VSHFLPHQ�SUHSDUHG�ZLWK�
SRWDVVLXP�K\GUR[LGH

)LVK\�RGRU %DFWHULDO�YDJLQRVLV ²

0LFURVFRS\�RI�VSHFLPHQ�SUHSDUHG�ZLWK�SRWDV�
VLXP�K\GUR[LGH

3VHXGRK\SKDH�DQG�
RU�EXGV

&DQGLGLDVLV ²

7$%/(������ 9DJLQLWLV�6LJQV�DQG�6\PSWRPV

&DXVDWLYH�2UJDQLVP 6LJQ�RU�6\PSWRP
&DQGLGD 7KLFN��FXUG\�GLVFKDUJH

,WFKLQJ

*DUGQHUHOOD�RU�RWKHU�EDFWHULD )LVK\�RGRU
:KLWLVK�JUD\��WKLQ�GLVFKDUJH

7ULFKRPRQDV )URWK\�RGRURXV�GLVFKDUJH
9DJLQDO�HU\WKHPD�RU�HGHPD

),*85(� ������ %DFWHULDO� YDJLQRVLV�� 6DOLQH� ZHW� PRXQW� ZLWK� FOXH� FHOOV� �DUURZ���
>5HSURGXFHG�ZLWK�SHUPLVVLRQ�IURP�'H&KHUQH\�$+��1DWKDQ�/��/DXIHU�1��5RPDQ�$6��HGV���&XUUHQW�
'LDJQRVLV�	�7UHDWPHQW��2EVWHWULFV�	�*\QHFRORJ\����WK�HG��0F*UDZ�+LOO��,QF���������)LJ�������@



&+$37(5������9XOYRYDJLQLWLV ���

'1$�SUREH±EDVHG�WHVW�IRU�KLJK�FRQFHQWUDWLRQV�RI�*��YDJLQDOLV� �$IILUP�
93� ,,,�� %HFWRQ�'LFNLQVRQ�� 6SDUNV��0'��� DQG� WKH�2620�%9%OXH� WHVW�
�6HNLVXL�'LDJQRVWLFV�� /H[LQJWRQ��0$��� DOO� RI�ZKLFK� KDYH� SHUIRUPDQFH�
FKDUDFWHULVWLFV�WKDW�DUH�FRPSDUDEOH�WR�*UDP�VWDLQ��&DUGV�DUH�DYDLODEOH�IRU�
WKH�GHWHFWLRQ�RI�HOHYDWHG�S+�DQG�WULPHWK\ODPLQH��KRZHYHU��WKH\�KDYH�D�
ORZ� VHQVLWLYLW\� DQG� VSHFLILFLW\� DQG� WKXV� DUH� QR� ORQJHU� UHFRPPHQGHG��
&XOWXUHV� RI� YDJLQDO� GLVFKDUJH� DUH� QRW� EHQHILFLDO�� EHFDXVH�*DUGQHUHOOD
RUJDQLVPV�DUH�SDUW�RI�WKH�QRUPDO�YDJLQDO�IORUD��3RO\PHUDVH�FKDLQ�UHDF�
WLRQ�IRU�YDULRXV�RUJDQLVPV�LV�EHLQJ�XVHG�LQ�UHVHDUFK�EXW�LV�QRW�FOLQLFDOO\�
UHOHYDQW�DW�WKLV�WLPH��

7KH�FRPELQDWLRQ�RI�EDFWHULDO�YDJLQRVLV�DQG�OHXNRUUKHD��PRUH�:%&V�
WKDQ�HSLWKHOLDO�FHOOV�VHHQ�RQ�D�ZHW�PRXQW��LV�DVVRFLDWHG�ZLWK�D�SRVLWLYH�
WHVW� UHVXOW� IRU�&KODP\GLD� �RGGV� UDWLR� ���������)RU� WKLV� UHDVRQ��ZRPHQ�
ZKR�FRPSODLQ�RI�YDJLQDO�GLVFKDUJH�VKRXOG�EH�VFUHHQHG�IRU�DQG��GHSHQG�
LQJ�RQ�FOLQLFDO�VXVSLFLRQ��WUHDWHG�SUHVXPSWLYHO\�IRU�1��JRQRUUKRHDH�DQG�
&KODP\GLD� LQIHFWLRQ� DW� WKH� LQLWLDO� YLVLW� �7DEOH� �������� 7KH�&HQWHUV� IRU�
'LVHDVH�&RQWURO� DQG� 3UHYHQWLRQ� DOVR� UHFRPPHQGV� V\SKLOLV� WHVWLQJ� IRU�
ZRPHQ�HQJDJHG�LQ�KLJK�ULVN�VH[XDO�EHKDYLRU��VXFK�DV�WKRVH�KDYLQJ�PXO�
WLSOH�VH[XDO�SDUWQHUV�RU�D�QHZ�VH[XDO�SDUWQHU�RU�HQJDJLQJ�LQ�XQSURWHFWHG�
LQWHUFRXUVH��)LQDOO\��ZRPHQ�RI�FKLOGEHDULQJ�DJH�VKRXOG�EH�VFUHHQHG�IRU�
SUHJQDQF\��EHFDXVH�WKLV�PD\�LPSDFW�PHGLFDO�WUHDWPHQW�

75($70(17
5HFRPPHQGHG�WUHDWPHQW�UHJLPHQV�DUH�OLVWHG�LQ�7DEOH��������7KH�XVH�RI�
/DFWREDFLOOXV� LQWUDYDJLQDO� VXSSRVLWRULHV� DQG� SURELRWLFV� WR� UHVWRUH� WKH�
QRUPDO�YDJLQDO�IORUD�LV�DQ�RQJRLQJ�DUHD�RI�UHVHDUFK��7UHDWLQJ�PDOH�VH[XDO�
SDUWQHUV�LV�QRW�EHQHILFLDO�IRU�SUHYHQWLQJ�UHFXUUHQFH��EXW�FRQVLGHU�WUHDW�
LQJ� IHPDOH� SDUWQHUV�� SDUWLFXODUO\� ZLWK� IUHTXHQW� UHFXUUHQFHV�� EHFDXVH�
EDFWHULDO� YDJLQRVLV� FDQ� VSUHDG� EHWZHHQ� IHPDOH� SDUWQHUV��� &RXQVHO�
SDWLHQWV�UHFHLYLQJ�PHWURQLGD]ROH�DJDLQVW�FRQVXPLQJ�DOFRKROLF�EHYHUDJHV�
GXULQJ�WKH�WUHDWPHQW�SHULRG�DQG�IRU� WKH�IROORZLQJ����KRXUV�WR�DYRLG�D�
GLVXOILUDP�OLNH�UHDFWLRQ��$GYLVH�SDWLHQWV�WR�UHIUDLQ�IURP�LQWHUFRXUVH�RU�
WR�XVH�FRQGRPV�GXULQJ�WUHDWPHQW��

2YHUDOO�FXUH�UDWHV���ZHHNV�DIWHU�WUHDWPHQW�GR�QRW�GLIIHU�VLJQLILFDQWO\�
IRU� D���GD\� UHJLPHQ�RI�RUDO�PHWURQLGD]ROH��PHWURQLGD]ROH�YDJLQDO�JHO��
DQG� FOLQGDP\FLQ� YDJLQDO� FUHDP�� 0HWURQLGD]ROH� YDJLQDO� JHO� KDV� IHZHU�
VLGH�HIIHFWV��L�H���*,�GLVWXUEDQFH�DQG�XQSOHDVDQW�WDVWH��EXW�VKRXOG�QRW�EH�
XVHG�LQ�ZRPHQ�ZKR�DUH�DOOHUJLF�WR�WKH�RUDO�SUHSDUDWLRQ�
5HFXUUHQFH�RI�V\PSWRPV�LV�VHHQ�ZLWKLQ���PRQWKV� LQ�����RI� WUHDWHG�

SDWLHQWV�ZKR�LQLWLDOO\�VKRZ�D�UHVSRQVH��7KH�UHDVRQV�IRU�WKLV�DUH�XQFOHDU�
EXW�FRXOG�EH�IURP�VH[XDO�WUDQVPLVVLRQ����0HWURQLGD]ROH�JHO�������WZLFH�
ZHHNO\�IRU���WR���PRQWKV�SUHYHQWV�UHFXUUHQFH���

%$&7(5,$/�9$*,126,6�&203/,&$7,216
%DFWHULDO�YDJLQRVLV�KDV�EHHQ�DVVRFLDWHG�ZLWK�VHYHUDO�DGYHUVH�KHDOWK�RXW�
FRPHV�� LQFOXGLQJ� IDFLOLWDWLRQ� RI� FR�LQIHFWLRQ�ZLWK� VH[XDOO\� WUDQVPLWWHG�
LQIHFWLRQV� VXFK� DV� KXPDQ� LPPXQRGHILFLHQF\� YLUXV�� KHUSHV� VLPSOH[�
YLUXV����&KODP\GLD�WUDFKRPDWLV��DQG�1��JRQRUUKRHDH�E\�GHFUHDVLQJ�ORFDO�
VHFUHWRU\� OHXNRF\WH� SURWHDVH� LQKLELWRU� OHYHOV������ %DFWHULDO� YDJLQRVLV� LV�
DOVR� OLQNHG� WR� FRPSOLFDWLRQV� UHODWHG� WR� SUHJQDQF\� DQG� VXUJLFDO� SURFH�
GXUHV��VXFK�DV�VSRQWDQHRXV�DERUWLRQ��SUHPDWXUH�UXSWXUH�RI�PHPEUDQHV��
DPQLRWLF� IOXLG� LQIHFWLRQ�� FKRULRDPQLRQLWLV�� SUHWHUP� GHOLYHU\�� SRVWSDU�
WXP� HQGRPHWULWLV�� SHOYLF� LQIODPPDWRU\� GLVHDVH�� SRVWRSHUDWLYH� ZRXQG�
LQIHFWLRQ��DQG�LQIHFWLRQ�DIWHU�YDJLQDO�DQG�DEGRPLQDO�K\VWHUHFWRP\���

35(*1$17�:20(1�
7KH�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ�UHFRPPHQGV�WUHDWLQJ�DOO�
V\PSWRPDWLF� SUHJQDQW� ZRPHQ�� 5HFRPPHQGHG� WUHDWPHQW� UHJLPHQV� DUH�
OLVWHG�LQ�7DEOH��������7KH�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ�QR�
ORQJHU�UHFRPPHQGV�URXWLQH�VFUHHQLQJ�RI�DV\PSWRPDWLF�SUHJQDQW�ZRPHQ���

3UHJQDQW�ZRPHQ�ZKR�DUH�DW�KLJK�ULVN�IRU�SUHWHUP�ODERU�VKRXOG�EH�FRQVLG�
HUHG�IRU�WUHDWPHQW�WR�DYRLG�SUHWHUP�ODERU�DQG�RWKHU�DGYHUVH�RXWFRPHV�RI�
SUHJQDQF\��� +RZHYHU�� VWXGLHV� KDYH� QRW� EHHQ� DEOH� WR� GHPRQVWUDWH� FOHDU�
EHQHILW� LQ� SUHYHQWLQJ� DGYHUVH� RXWFRPHV� RI� SUHJQDQF\��������� 7RSLFDO�
FOLQGDP\FLQ� SUHSDUDWLRQV� VKRXOG� QRW� EH� XVHG� LQ� WKH� VHFRQG� KDOI� RI�
SUHJQDQF\�EHFDXVH�RI�DQ�LQFUHDVHG�DVVRFLDWLRQ�RI�DGYHUVH�HYHQWV��LQFOXG�
LQJ�ORZ�LQIDQW�ELUWK�ZHLJKW�DQG�QHRQDWDO�LQIHFWLRQV�

&$1','$�9$*,1,7,6
� VSHFLHV� DUH� WKH� VHFRQG�PRVW� FRPPRQ� FDXVH� RI� LQIHFWLRXV�

YDJLQLWLV���� 3UHYDOHQFH� GDWD� IRU� YXOYRYDJLQDO� FDQGLGLDVLV� YDU\� EHFDXVH�
WKH�GLVHDVH�LV�QRW�UHSRUWDEOH��PDQ\�ZRPHQ�VHOI�PHGLFDWH�ZLWK�RYHU�WKH�
FRXQWHU�SUHSDUDWLRQV��DQG�DV�PDQ\�DV�KDOI�WKH�ZRPHQ�LQ�ZKRP�FDQGL�
GLDVLV�LV�GLDJQRVHG�DOVR�KDYH�RWKHU�FRQGLWLRQV����7KH�&HQWHUV�IRU�'LVHDVH�
&RQWURO�DQG�3UHYHQWLRQ�HVWLPDWHV�WKDW�����RI�ZRPHQ�ZLOO�KDYH�DW�OHDVW�
RQH�HSLVRGH�RI�YXOYRYDJLQDO�FDQGLGLDVLV�LQ�WKHLU�OLIHWLPH��

7KH� RUJDQLVP� LV� LVRODWHG� LQ� XS� WR� ���� RI� DV\PSWRPDWLF�� KHDOWK\�
ZRPHQ�RI�FKLOGEHDULQJ�DJH��VRPH�RI�ZKRP�DUH�FHOLEDWH��6RPH�ZRPHQ�
UHPDLQ�HQWLUHO\�DV\PSWRPDWLF�GHVSLWH�EHLQJ�KHDYLO\�FRORQL]HG�ZLWK�&DQ�
GLGD�VSHFLHV�
9XOYRYDJLQDO� FDQGLGLDVLV� LV� UDUH� LQ� QRQHVWURJHQL]HG� SUHPHQDUFKDO�

JLUOV�EXW�GRHV�RFFXU�DQG�LV�FRPPRQ�XQGHU���\HDUV�RI�DJH��&RQVLGHU�XQGL�
DJQRVHG� MXYHQLOH� GLDEHWHV� RU� RWKHU� IRUPV� RI� LPPXQRVXSSUHVVLRQ� LI�
&DQGLGD�LV�GLDJQRVHG�LQ�D�WRLOHW�WUDLQHG�FKLOG���,QFLGHQFH�GHFUHDVHV�DIWHU�
PHQRSDXVH� XQOHVV� UHSODFHPHQW� HVWURJHQ� LV� EHLQJ� XVHG�� ZKLFK� IXUWKHU�
HPSKDVL]HV�WKH�KRUPRQDO�GHSHQGHQFH�RI�WKH�LQIHFWLRQ��
&DQGLGLDVLV�FDQ�EH�FODVVLILHG�DV�HLWKHU�DQ�XQFRPSOLFDWHG�RU�FRPSOL�

FDWHG�LQIHFWLRQ��8QFRPSOLFDWHG�LQIHFWLRQV�DUH�VSRUDGLF��SURGXFH�PLOG�WR�
PRGHUDWH�V\PSWRPV��DUH�WKH�UHVXOW�RI�&DQGLGD�DOELFDQV��DQG�RFFXU�LQ�WKH�
QRQSUHJQDQW�� LPPXQRFRPSHWHQW� KRVW�� &RPSOLFDWHG� LQIHFWLRQV� DUH�
UHFXUUHQW��IRXU�RU�PRUH�LQIHFWLRQV�SHU�\HDU���SURGXFH�VHYHUH�V\PSWRPV�
RU�ILQGLQJV��DUH�WKH�UHVXOW�RI�VXVSHFWHG�RU�SURYHQ�QRQ�DOELFDQV�FDQGLGLD�
VLV�� DQG� RFFXU� LQ� DQ� DEQRUPDO� KRVW� �ZRPHQ� ZKR� KDYH� XQFRQWUROOHG�
GLDEHWHV��GHELOLWDWLRQ��RU�LPPXQRVXSSUHVVLRQ��RU�DUH�SUHJQDQW���$SSUR[�
LPDWHO\� ���� WR� ���� RI� ZRPHQ� KDYH� FRPSOLFDWHG� GLVHDVH�� 5HFXUUHQW�
YXOYRYDJLQDO�FDQGLGLDVLV�RFFXUV�LQ�����RI�ZRPHQ�����

&�� DOELFDQV� VWUDLQV� DFFRXQW� IRU� ���� WR� ���� RI�&DQGLGD� RUJDQLVPV�
LVRODWHG�IURP�WKH�YDJLQD��&DQGLGD�JODEUDWD�DQG�&DQGLGD�WURSLFDOLV�DUH�WKH�
PRVW�FRPPRQ�QRQ�DOELFDQV�VWUDLQV�DQG�DUH�RIWHQ�PRUH�UHVLVWDQW�WR�FRQ�
YHQWLRQDO�WKHUDS\�
&DQGLGDO�RUJDQLVPV�JDLQ�DFFHVV�WR�WKH�YDJLQDO�OXPHQ�DQG�VHFUHWLRQV�

SUHGRPLQDQWO\� IURP� WKH� DGMDFHQW� SHULDQDO� DUHD�� &DQGLGDO� RUJDQLVPV�
PXVW�ILUVW�DGKHUH�WR�WKH�YDJLQDO�HSLWKHOLDO�FHOOV�IRU�FRORQL]DWLRQ�WR�WDNH�
SODFH��DQG�&��DOELFDQV�DGKHUHV�LQ�JUHDWHU�QXPEHUV�WKDQ�RWKHU�VSHFLHV�
7KH�JURZWK�RI�&DQGLGD�LV�KHOG�LQ�FKHFN�E\�WKH�QRUPDO�YDJLQDO�IORUD��

DQG� V\PSWRPV�RI� YDJLQLWLV� XVXDOO\�RFFXU� RQO\�ZKHQ� WKH�QRUPDO� EDO�
DQFH� LV� XSVHW�� ,QFUHDVHG� FRORQL]DWLRQ� E\�&DQGLGD� UHVXOWLQJ� LQ� VXEVH�
TXHQW� V\PSWRPDWLF� LQIHFWLRQ� PD\� EH� FDXVHG� E\� FRQGLWLRQV� WKDW� ����
LQKLELW� WKH�JURZWK�RI�QRUPDO�YDJLQDO� IORUD�� SDUWLFXODUO\�/DFWREDFLOOXV
VSHFLHV��H�J���V\VWHPLF�DQWLELRWLFV�������GLPLQLVK�WKH�JO\FRJHQ�VWRUHV�LQ�

7$%/(������ 7UHDWPHQW�5HJLPHQV�IRU�%DFWHULDO�9DJLQRVLV

$JHQW 'RVDJH
5HFRPPHQGHG�5HJLPHQV

0HWURQLGD]ROHʢ ����PLOOLJUDPV�32�WZLFH�D�GD\�IRU���G

&OLQGDP\FLQ�FUHDP��� 2QH�IXOO�DSSOLFDWRU�LQWUDYDJLQDOO\�HYHU\�QLJKW�
IRU���G

0HWURQLGD]ROH�JHO������ 2QH�IXOO�DSSOLFDWRU�LQWUDYDJLQDOO\�RQFH�D�GD\�
IRU���G

$OWHUQDWLYH�5HJLPHQV

&OLQGDP\FLQ ����PLOOLJUDPV�32�WZLFH�D�GD\�IRU���G

&OLQGDP\FLQ�RYXOHV ����PLOOLJUDPV�LQWUDYDJLQDOO\�HYHU\�QLJKW�
IRU���G

7LQLGD]ROH ��JUDPV�32�GDLO\�IRU���G

7LQLGD]ROH ��JUDP�32�GDLO\�IRU���G

5HJLPHQV�IRU�3UHJQDQW�:RPHQ

0HWURQLGD]ROHʢ ����PLOOLJUDPV�32�WKUHH�WLPHV�D�GD\�IRU���G

0HWURQLGD]ROHʢ ����PLOOLJUDPV�32�WZLFH�D�GD\�IRU���G

&OLQGDP\FLQ ����PLOOLJUDPV�32�WZLFH�D�GD\�IRU���G
ʢ$YRLG�DOFRKRO�GXULQJ�DQG����K�DIWHU�WUHDWPHQW��0HWURQLGD]ROH�LV�D�SUHJQDQF\�FDWHJRU\�%�GUXJ�



��� 6(&7,21�����2EVWHWULFV�DQG�*\QHFRORJ\

YDJLQDO�HSLWKHOLDO�FHOOV��H�J���GLDEHWHV�PHOOLWXV��SUHJQDQF\��RUDO�FRQWUD�
FHSWLYH� XVH�� DQG�KRUPRQDO� UHSODFHPHQW� WKHUDS\��� RU� ���� LQFUHDVH� WKH�
S+�RI�YDJLQDO�VHFUHWLRQV��H�J���PHQVWUXDO�EORRG�RU�VHPHQ���)DFWRUV�WKDW�
IDYRU� LQFUHDVHG� UDWHV� RI� YDJLQDO� FRORQL]DWLRQ� LQFOXGH� SUHJQDQF\�� RUDO�
FRQWUDFHSWLYH�XVH��XQFRQWUROOHG�GLDEHWHV�PHOOLWXV�� DQG� IUHTXHQW�YLVLWV�
WR�VH[XDOO\�WUDQVPLWWHG�LQIHFWLRQ�FOLQLFV��SHUKDSV�DV�D�UHVXOW�RI�DQWLPL�
FURELDO�WKHUDS\���7KLV�LQIHFWLRQ�LV�QRW�FRQVLGHUHG�D�VH[XDOO\�WUDQVPLW�
WHG�LQIHFWLRQ��DOWKRXJK�LW�FDQ�EH�WUDQVPLWWHG�E\�VH[XDO�LQWHUFRXUVH��7KH�
ZHDULQJ� RI� WLJKW�ILWWLQJ�� SDUWLFXODUO\� V\QWKHWLF�� XQGHUJDUPHQWV� PD\�
DOVR� FRQWULEXWH� WR� WKH� SUREOHP� EHFDXVH� RI� LQFUHDVHG� WHPSHUDWXUH��
$OWKRXJK�DOO�RI�WKHVH�IDFWRUV�DUH�WKRXJKW�WR�EH�DVVRFLDWHG�ZLWK�V\PS�
WRPDWLF� GLVHDVH�� WKHUH� LV� SRRU� HYLGHQFH� WR� SURYH� WKDW� DQ\� RI� WKHP� LV�
FDXVDWLYH����(YLGHQFH�VXSSRUWLQJ�DQ�DVVRFLDWLRQ�EHWZHHQ�DQWLELRWLF�XVH�
DQG� YXOYRYDJLQDO� FDQGLGLDVLV� LV� OLPLWHG�� +RZHYHU�� DQWLELRWLFV� DUH�
WKRXJKW� WR� LQFUHDVH� WKH� ULVN� RI� YXOYRYDJLQDO� FDQGLGLDVLV� E\� NLOOLQJ�
HQGRJHQRXV�QRUPDO�IORUD�

',$*126,6
&OLQLFDO�V\PSWRPV�LQFOXGH�OHXNRUUKHD��VHYHUH�YDJLQDO�SUXULWXV��H[WHUQDO�
G\VXULD��DQG�G\VSDUHXQLD��9DJLQDO�SUXULWXV� LV� WKH�PRVW�FRPPRQ�DQG�
VSHFLILF�V\PSWRP��&RPSODLQWV�RI�GLVFKDUJH�YDU\�IURP�OLWWOH�WR�FRSLRXV�
ZKLWH�YDJLQDO�GLVFKDUJH��6\PSWRPV�YDU\�LQ�VHYHULW\��EXW�H[DFHUEDWLRQ�LV�
IUHTXHQWO\� VHHQ� LQ� WKH� ZHHN� SULRU� WR� PHQVHV� RU� ZLWK� FRLWXV�� SHUKDSV�
EHFDXVH� WKHVH� IDFWRUV� FDXVH� WKH� S+� WR� EHFRPH�PRUH� DONDOLQH��2GRU� LV�
XQXVXDO�DQG��LI�SUHVHQW��IDYRUV�D�GLDJQRVLV�RI�EDFWHULDO�YDJLQRVLV�UDWKHU�
WKDQ�FDQGLGLDVLV�
*\QHFRORJLF� H[DPLQDWLRQ� PD\� UHYHDO� YXOYDU� HU\WKHPD� DQG� HGHPD��

YDJLQDO�HU\WKHPD��DQG�GLVFKDUJH��'LVFKDUJH�YDULHV�IURP�QRQH�WR�ZDWHU\�
WR� KRPRJHQHRXVO\� WKLFN� DQG� ³FRWWDJH� FKHHVH±OLNH�́ � 'LVFKDUJH� RIWHQ�
DGKHUHV�WR�WKH�YDJLQDO�ZDOOV�
7KH�GLDJQRVLV� LV� FRQILUPHG�ZLWK� D�QRUPDO�YDJLQDO�S+� ����� WR������

DQG�YLVXDOL]DWLRQ�RI�EXGGLQJ�\HDVW�DQG�SVHXGRK\SKDH�RQ�VOLGH�SUHSDUD�
WLRQ� RI� YDJLQDO� VHFUHWLRQV� �)LJXUH� �������� 7KH� VHQVLWLYLW\� RI� PLFUR�
VFRSLF�H[DPLQDWLRQ�XVLQJ�D�VDPSOH�SUHSDUHG�ZLWK�QRUPDO�VDOLQH�LV�RQO\�
���� WR� �����$GGLQJ� WZR� GURSV� RI� ���� SRWDVVLXP� K\GUR[LGH� WR� WKH�

YDJLQDO� VHFUHWLRQV� GLVVROYHV� WKH� YDJLQDO� HSLWKHOLDO� FHOOV� ZKLOH� OHDYLQJ�
\HDVW�EXGV�DQG�SVHXGRK\SKDH� LQWDFW��7KLV� LQFUHDVHV� WKH�VHQVLWLYLW\�RI�
PLFURVFRSLF� H[DPLQDWLRQ� WR� ����DQG�\LHOGV� DOPRVW� �����VSHFLILFLW\��
(PSLULF�WUHDWPHQW�LV�VXJJHVWHG�IRU�V\PSWRPDWLF�SDWLHQWV�ZLWK�QHJDWLYH�
ILQGLQJV� RQ�PLFURVFRSLF� H[DPLQDWLRQ� LI�&DQGLGD� FXOWXUHV� FDQQRW� EH�
REWDLQHG��

75($70(17�
5HFRPPHQGHG� WUHDWPHQW� UHJLPHQV�DUH� OLVWHG� LQ�7DEOH��������7KHUDS\�
UHJLPHQV� DUH� HIIHFWLYH� LQ� WUHDWLQJ�RYHU� ����RI� FDVHV� RI� XQFRPSOLFDWHG�
YDJLQDO�FDQGLGLDVLV��7RSLFDOO\�DSSOLHG�D]ROH�GUXJV�DUH�PRUH�HIIHFWLYH�WKDQ�
Q\VWDWLQ��ZLWK�UHOLHI�RI�V\PSWRPV�LQ�����WR�����RI�SDWLHQWV�ZKR�FRP�
SOHWH� WUHDWPHQW�� &RQVLGHU� SDWLHQW� SUHIHUHQFH� EHFDXVH� FUHDPV�� ORWLRQV��
VSUD\V��YDJLQDO�WDEOHWV��VXSSRVLWRULHV��DQG�FRDWHG�WDPSRQV�DUH�DOO�HTXDOO\�
HIILFDFLRXV���

7KH�D]ROH�GUXJV�DUH�DOO�DYDLODEOH�RYHU�WKH�FRXQWHU� LQ�WUHDWPHQW�UHJL�
PHQV� RI� ��� ��� RU� �� GD\V�� 8QFRPSOLFDWHG� YXOYRYDJLQDO� FDQGLGLDVLV�
UHVSRQGV�WR�DOO�D]ROHV��LQFOXGLQJ�VLQJOH�GRVH�WKHUDS\����2WKHU�WKDQ�LQLWLDO�
EXUQLQJ�DQG�LUULWDWLRQ��VLGH�HIIHFWV�RI�WRSLFDO�DJHQWV�DUH�XQXVXDO�
6LQJOH�GRVH� WUHDWPHQW� ZLWK� RUDO� IOXFRQD]ROH� LV� DV� HIIHFWLYH� DV�

WRSLFDO� WKHUDS\� LQ� WKH� WUHDWPHQW� RI� XQFRPSOLFDWHG� YXOYRYDJLQDO�
FDQGLGLDVLV�� 3DWLHQW� SUHIHUHQFH� VKRXOG� EH� FRQVLGHUHG�� EHFDXVH� RUDO�
WKHUDS\� LV� RIWHQ�PRUH� FRQYHQLHQW�� DOWKRXJK� LQVXUDQFH� DQG� FXOWXUDO�
YDULDEOHV�FDQ�LQIOXHQFH�SUHIHUHQFH����2UDO�WUHDWPHQW�PD\�RFFDVLRQDOO\�
FDXVH� *,� V\PSWRPV�� KHDGDFKH�� DQG� UDVK���� .HWRFRQD]ROH� FDQ� FDXVH�
OLYHU�WR[LFLW\��DQG�WKHUHIRUH��LW�DV�EHHQ�UHPRYHG�IURP�PDQ\�IRUPXODU�
LHV��7KH�RUDO�D]ROHV�FDQ�LQWHUDFW�ZLWK�D�YDULHW\�RI�RWKHU�PHGLFDWLRQV��
LQFOXGLQJ�DVWHPL]ROH��FDOFLXP�FKDQQHO�DQWDJRQLVWV��FLVDSULGH��ZDUID�
ULQ�� F\FORVSRULQH�$�� RUDO� K\SRJO\FHPLF� DJHQWV�� SKHQ\WRLQ�� SURWHDVH�
LQKLELWRUV�� WDFUROLPXV�� WHUIHQDGLQH�� WKHRSK\OOLQH�� WULPHWUH[DWH�� DQG�
ULIDPSLQ�
6H[XDO�SDUWQHUV�VKRXOG�QRW�EH�WUHDWHG�XQOHVV�WKH�ZRPDQ�KDV�IUHTXHQW�

UHFXUUHQFHV�
6HOI�PHGLFDWLRQ� LV� VRPHWLPHV�DGYLVHG� LQ�ZRPHQ�ZLWK� UHFXUUHQFH�RI�

SUHYLRXVO\�GLDJQRVHG�YXOYRYDJLQDO�FDQGLGLDVLV��KRZHYHU��VWXGLHV�GHPRQ�
VWUDWH� SRRU� DELOLW\� WR� DFFXUDWHO\� VHOI�GLDJQRVH� FDQGLGLDVLV� HYHQ�ZLWK� D�

),*85(� ������ +\SKDH� RI� &DQGLGD� DOELFDQV�� SRWDVVLXP� K\GUR[LGH� ZHW� PRXQW��
>5HSURGXFHG� ZLWK� SHUPLVVLRQ� IURP� .QRRS� HW� DO�� 7KH� $WODV� RI� (PHUJHQF\�0HGLFLQH�� �UG� HG��
�������0F*UDZ�+LOO�,QF��)LJ��������3KRWR�FRQWULEXWRU��+��+XQWHU�+DQGVILHOG��$WODV�RI�6H[XDOO\�
7UDQVPLWWHG�'LVHDVHV��1HZ�<RUN��1<��0F*UDZ�+LOO��������

7$%/(������ 7UHDWPHQW�5HJLPHQV�IRU�9XOYRYDJLQDO�&DQGLGLDVLV


$JHQW )RUPXODWLRQ 'RVDJH
8QFRPSOLFDWHG�9XOYRYDJLQDO�&DQGLGLDVLV

%XWRFRQD]ROH� ���FUHDP ��DSSOLFDWRU�LQWUDYDJLQDOO\�4+6�Ø���G
&ORWULPD]ROH ���FUHDP

���FUHDP
����PLOOLJUDP�VXSSRVLWRU\
����PLOOLJUDP�VXSSRVLWRU\
����PLOOLJUDP�VXSSRVLWRU\

��DSSOLFDWRU�LQWUDYDJLQDOO\�4+6�Ø���G
��DSSOLFDWRU�LQWUDYDJLQDOO\�4+6�Ø���G
��VXSSRVLWRU\�LQWUDYDJLQDOO\�4+6�Ø���G
��VXSSRVLWRU\�LQWUDYDJLQDOO\�4+6�Ø���G
��VXSSRVLWRU\�LQWUDYDJLQDOO\�4+6�Ø���GRVH

0LFRQD]ROH ���FUHDP
���FUHDP
����PLOOLJUDP�VXSSRVLWRU\
����PLOOLJUDP�VXSSRVLWRU\�
�����PLOOLJUDP�VXSSRVLWRU\

��DSSOLFDWRU�LQWUDYDJLQDOO\�4+6�Ø���G
��DSSOLFDWRU�LQWUDYDJLQDOO\�4+6�Ø���G
��VXSSRVLWRU\�LQWUDYDJLQDOO\�4+6�Ø���G
��VXSSRVLWRU\�LQWUDYDJLQDOO\�4+6�Ø���G
��VXSSRVLWRU\�LQWUDYDJLQDOO\�4+6�Ø���GRVH

1\VWDWLQ ��������XQLW�YDJLQDO�WDEOHW ��WDEOHW�4+6�Ø����G
7HUFRQD]ROH �����FUHDP

�����FUHDP
���PLOOLJUDP�VXSSRVLWRU\

��DSSOLFDWRU�LQWUDYDJLQDOO\�4+6�Ø���G
��DSSOLFDWRU�LQWUDYDJLQDOO\�4+6�Ø���G
��VXSSRVLWRU\�LQWUDYDJLQDOO\�4+6�Ø���G

7LRFRQD]ROH �����RLQWPHQW ��DSSOLFDWRU�LQWUDYDJLQDOO\�4+6�Ø���GRVH
)OXFRQD]ROH� ����PJ�RUDO�WDEOHW ��WDEOHW�32�Ø���GRVH

ʢ1RW�DOO�SRVVLEOH�UHJLPHQV�OLVWHG�
�1RW�UHFRPPHQGHG�LQ�SUHJQDQF\��3UHJQDQW�SDWLHQW�VKRXOG�EH�WUHDWHG�ZLWK�WRSLFDO�D]ROHV�IRU�
��GD\V��2UDO�IOXFRQD]ROH�LV�D�&DWHJRU\�&�PHGLFDWLRQ�DQG�WKXV�VKRXOG�EH�DYRLGHG�LQ�SUHJQDQF\�

$EEUHYLDWLRQ��4+6� �HYHU\�QLJKW�DW�EHGWLPH�



&+$37(5������9XOYRYDJLQLWLV ���

SULRU�KLVWRU\�RI�WKH�GLVHDVH������7KHUHIRUH�ZRPHQ�ZKR�IDLO�WR�UHVSRQG�WR�
RYHU�WKH�FRXQWHU�WKHUDS\�RU�KDYH�UHFXUUHQFH�ZLWKLQ���PRQWKV�VKRXOG�EH�
HYDOXDWHG�E\�D�SK\VLFLDQ�
7KH� WUHDWPHQW� RI� FRPSOLFDWHG� YXOYRYDJLQDO� FDQGLGLDVLV� �ERWK�

VHYHUH� DQG� UHFXUUHQW� FDVHV�� UHTXLUHV� ORQJHU�GXUDWLRQ�RI� WKHUDS\�ZLWK�
WRSLFDO� DQG�RUDO� D]ROHV� RU� DOWHUQDWLYH� WKHUDSLHV�� ,Q� VHYHUH� FDVHV�� FRQ�
VLGHU� WUHDWLQJ�ZLWK�D� WRSLFDO�D]ROH� IRU��� WR����GD\V�RU� WUHDWPHQW�ZLWK�
RUDO� IOXFRQD]ROH�� ����PLOOLJUDPV� RQ� GD\V� �� DQG� �� IRU� D� WRWDO� RI� WZR�
GRVHV��,Q�FDVHV�RI�UHFXUUHQFH��FRQVLGHU�WUHDWLQJ�ZLWK�D�WRSLFDO�D]ROH�IRU�
��WR����GD\V�RU�IOXFRQD]ROH������������RU�����PLOOLJUDPV�RQ�GD\V�������
DQG���IRU�D�WRWDO�RI�WKUHH�GRVHV��������

&$1',',$6,6�&203/,&$7,216
9DJLQDO�DQG�PLFURVFRSLF�H[DPLQDWLRQV�VKRXOG�EH�SHUIRUPHG�LI�V\PSWRPV�
SHUVLVW�RU�UHFXU�ZLWKLQ���PRQWKV��DQG�SUHFLSLWDWLQJ�IDFWRUV��VXFK�DV�KLJK�
EORRG�JOXFRVH�OHYHOV��VKRXOG�EH�FRQWUROOHG��+RZHYHU��PRVW�ZRPHQ�ZLWK�
UHFXUUHQFHV� GR� QRW� KDYH� REYLRXV� SUHFLSLWDWLQJ� FDXVHV��9DJLQDO� FXOWXUHV�
VKRXOG�EH�REWDLQHG� WR� FRQILUP�FOLQLFDO� GLDJQRVLV�EXW� DOVR� WR� LQGHQWLI\�
DQ\�XQXVXDO�VSHFLHV�VXFK�DV�&��JODEUDWD��$]ROHV�DUH�QRW�YHU\�HIIHFWLYH�LQ�
WUHDWLQJ�YDJLQLWLV�FDXVHG�E\�&��JODEUDWD�
0DQDJHPHQW�RI�ZRPHQ�ZLWK�IUHTXHQW�UHFXUUHQFH�LV�DLPHG�DW�FRQ�

WURO�ZLWK�D�ORQJ�WHUP�VXSSUHVVLYH�SURSK\ODFWLF�UHJLPHQ��UDWKHU�WKDQ�
FXUH��7KH�UHDVRQ�WKDW�VRPH�ZRPHQ��PDQ\�RI�ZKRP�KDYH�QR�XQGHUO\�
LQJ� SDWKRORJ\�� H[SHULHQFH� IUHTXHQW� UHFXUUHQFHV� RI� LQIHFWLRQ� ZLWK�
UHVXOWLQJ�PRUELGLW\� LV� QRW� IXOO\� XQGHUVWRRG�� &XUUHQW� YLHZV� VXJJHVW�
WKDW� ORFDO�YDJLQDO� LPPXQH�PHFKDQLVPV�PD\�EH� UHVSRQVLEOH� IRU� IUH�
TXHQW� UHODSVHV��0DLQWHQDQFH� UHJLPHQV�ZLWK� RUDO� IOXFRQD]ROH� �������
������RU�����PLOOLJUDP�GRVHV�ZHHNO\�IRU���PRQWKV��DUH�WKH�ILUVW�OLQH�
RI�WUHDWPHQW��

75,&+2021$6�9$*,1,7,6
�LV�WKH�PRVW�FRPPRQ�QRQYLUDO�VH[XDOO\�WUDQV�

PLWWHG�LQIHFWLRQ�DQG�DFFRXQWV�IRU�����WR�����RI�FDVHV�RI�DFXWH�YDJL�
QLWLV�� 7KHUH� DUH� DQ� HVWLPDWHG� ���� PLOOLRQ� $PHULFDQV� LQIHFWHG� ZLWK�
7��YDJLQDOLV��PRUH�WKDQ�1��JRQRUUKRHDH�DQG�&KODP\GLD�FRPELQHG����%RWK�
PHQ�DQG�ZRPHQ�FDQ�EH�LQIHFWHG��DQG�LW�LV�VSUHDG�WKURXJK�VH[XDO�FRQWDFW��
,QIHFWLRQ�LV�PRUH�FRPPRQ�LQ�FHUWDLQ�UDFLDO�DQG�HWKQLF�JURXSV��,QFLGHQFH�
LV�KLJKHVW�DPRQJ�EODFN�ZRPHQ�DW��������FRPSDUHG�ZLWK������RI�+LV�
SDQLF�ZRPHQ�DQG������RI�ZKLWH�ZRPHQ����7KH�SUHYDOHQFH�RI�7��YDJLQDOLV
LQIHFWLRQ� LQFUHDVHV� ZLWK� DJH��� XQOLNH� RWKHU� VH[XDOO\� WUDQVPLWWHG�
LQIHFWLRQV��VXFK�DV�&KODP\GLD�DQG�1��JRQRUUKRHDH��IRU�ZKLFK�WKH�SUHYD�
OHQFH�LV�KLJKHVW�DPRQJ�DGROHVFHQWV�DQG�\RXQJ�DGXOWV��5LVN�RI�7��YDJLQDOLV
LQIHFWLRQ� LV� DVVRFLDWHG� ZLWK� LQFUHDVLQJ� QXPEHUV� RI� VH[XDO� SDUWQHUV�
�UHFHQW�RU�UHPRWH���HDUO\�LQLWLDWLRQ�RI�VH[XDO�DFWLYLW\��ORZHU�HGXFDWLRQDO�
OHYHOV��KLJK�VFKRRO�RU�EHORZ���DQG�SRYHUW\�
7ULFKRPRQLDVLV� LV� D� SDUDVLWLF� LQIHFWLRQ�ZLWK� WKH� VLQJOH�FHOOHG� SURWR�

]RDQ�7��YDJLQDOLV�� D� IODJHOODWHG�RUJDQLVP��)LJXUH��������� ,QIHFWLRQ�FDQ�
SURGXFH�ORFDO�LQIODPPDWLRQ�ZKHQ�WKH�RUJDQLVP�DWWDFKHV�WR�WKH�YDJLQDO�
PXFRVD��$V�PDQ\�DV�����RI�ZRPHQ�DUH�DV\PSWRPDWLF��&OLQLFDOO\�V\PS�
WRPDWLF� ZRPHQ� ZLWK� 7ULFKRPRQDV� YDJLQLWLV� SUHVHQW� ZLWK� YDJLQDO� GLV�
FKDUJH�� SUXULWXV�� DQG� LUULWDWLRQ�� 7KH� FODVVLF� GLVFKDUJH� LV� GHVFULEHG� DV�
IURWK\� DQG� PDORGRURXV�� 6\PSWRPV� JHQHUDOO\� GHYHORS� ZLWKLQ� �� WR� ���
GD\V�� KRZHYHU�� XQWUHDWHG� LQIHFWLRQV� FDQ� ODVW� IRU� PRQWKV� WR� \HDUV� DQG�
SURGXFH�V\PSWRPV�DW�DQ\�WLPH���

',$*126,6
&OLQLFDO�GLDJQRVLV�RI�7ULFKRPRQDV�YDJLQLWLV�WUDGLWLRQDOO\�UHOLHV�RQ�PLFUR�
VFRSLF�H[DPLQDWLRQ�RI�WKH�YDJLQDO�VHFUHWLRQV�DQG�YLVXDOL]DWLRQ�RI�PRWLOH�
WULFKRPRQDGV��)LJXUH���������0LFURVFRS\�VKRXOG�EH�SHUIRUPHG�LPPH�
GLDWHO\� IROORZLQJ� VDPSOH� FROOHFWLRQ� RU� WKH� RUJDQLVP�ZLOO� ORVH�PRWLOLW\��
7KH�VHQVLWLYLW\�RI�PLFURVFRSLF�LGHQWLILFDWLRQ�RI�WULFKRPRQDGV�LV�����WR�
������$OWKRXJK�DVVRFLDWHG�ZLWK�ORZ�FRVW�DQG�LPPHGLDWH�UHVXOWV��WKHUH�
DUH�VHYHUDO�GLVDGYDQWDJHV�WR�WKLV�PHWKRG��LQFOXGLQJ�RSHUDWRU�HUURU�DQG�
RYHUDOO� SRRU� VHQVLWLYLW\�� &XOWXUH� LV� ���� VHQVLWLYH� DQG� FRQVLGHUHG� WKH�

JROG�VWDQGDUG�LQ�GLDJQRVLV��+RZHYHU��UHVXOWV�PD\�QRW�EH�DYDLODEOH�IRU���
WR���GD\V��7KHUH�DUH�VHYHUDO�QHZHU�WHVWLQJ�RSWLRQV��LQFOXGLQJ�WZR�GLI�
IHUHQW�SRLQW�RI�FDUH�GLDJQRVWLF�WHVWV��5HVXOWV�RI�WKH�LPPXQRFKURPDWR�
JUDSKLF� FDSLOODU\� IORZ� GLSVWLFN� WHFKQRORJ\� WHVW��2620�7ULFKRPRQDV�
5DSLG�7HVW� �*HQ]\PH�'LDJQRVWLFV��&DPEULGJH��0$���DQG� WKH�QXFOHLF�
DFLG�SUREH�WHVW��$IILUP�93�,,,��%HFWRQ�'LFNLQVRQ��6DQ�-RVH��&$���DUH�
DYDLODEOH� LQ� ��� PLQXWHV� DQG� ��� PLQXWHV�� UHVSHFWLYHO\�� %RWK� KDYH� D�
VHQVLWLYLW\�RI�!����DQG�VSHFLILFLW\�RI�!������������7KH�8�6��)RRG�DQG�
'UXJ� $GPLQLVWUDWLRQ±FOHDUHG� SRO\PHUDVH� FKDLQ� UHDFWLRQ� DVVD\� IRU�
1��JRQRUUKRHDH�DQG�&KODP\GLD�LQIHFWLRQ��$PSOLFRU��5RFKH�'LDJQRVWLFV��
,QGLDQDSROLV��,1���KDV�EHHQ�PRGLILHG�IRU�7��YDJLQDOLV�GHWHFWLRQ�LQ�ERWK�
YDJLQDO�DQG�HQGRFHUYLFDO�VZDEV��DV�ZHOO�DV�XULQH��7KH�VHQVLWLYLW\�UDQJHV�
IURP�����WR������DQG�WKH�VSHFLILFLW\�UDQJHV�IURP�����WR������$37,0$�
7�� YDJLQDOLV�$QDO\WH�6SHFLILF�5HDJHQWV� DUH� DYDLODEOH� IRU�51$�PHGLDWHG�
DPSOLILFDWLRQ� WHVWLQJ� XVLQJ� WKH� LQVWUXPHQWDWLRQ� SODWIRUP� $37,0$�
&RPER�� �*HQ�3UREH�� %HGIRUG�� 0$�� FXUUHQWO\� XVHG� WR� GLDJQRVH�
1��JRQRUUKRHDH� DQG�&KODP\GLD� LQIHFWLRQV��7KH� VHQVLWLYLW\� UDQJHV� IURP�
����WR������DQG�WKH�VSHFLILFLW\�UDQJHV�IURP�����WR�������

75($70(17
7UHDWPHQW� UHJLPHQV� IRU� DFXWH� 7ULFKRPRQDV� YDJLQLWLV� DUH� OLVWHG� LQ�
7DEOH��������7KH�QLWURLPLGD]ROHV��PHWURQLGD]ROH�DQG�WLQLGD]ROH��DUH�WKH�
RQO\�PHGLFDWLRQV�HIIHFWLYH�LQ�WUHDWLQJ�WULFKRPRQLDVLV��0HWURQLGD]ROH�JHO�
LV�FRQVLGHUDEO\� OHVV�HIIHFWLYH� ������� WKDQ�RUDO�PHWURQLGD]ROH�SUHSDUD�
WLRQV�� DQG� VR� WKH� JHO� LV� QRW� UHFRPPHQGHG�� 6LQJOH�GRVH� WUHDWPHQW� LV�
SUHIHUDEOH�EHFDXVH�RI�ORZHU�FRVW��IHZHU�VLGH�HIIHFWV��DQG�JUHDWHU�SDWLHQW�
DGKHUHQFH� WR� WKH� UHJLPHQ�� +RZHYHU�� SDWLHQWV� ZKRVH� LQIHFWLRQ� LV� QRW�
UHVSRQVLYH�WR�VLQJOH�GRVH�WKHUDS\�PD\�UHTXLUH�D���GD\�FRXUVH�RI�WKHUDS\��
7KHUH� LV� D� ���� FXUH� UDWH� ZLWK� HLWKHU� WKH� VLQJOH�� RU� PXOWLSOH�GRVH�
UHJLPHQ��&XUH�UDWHV�LQFUHDVH�WR�!����ZKHQ�VH[XDO�SDUWQHUV�DUH�WUHDWHG�
VLPXOWDQHRXVO\��3DWLHQWV�ZLWK�D�WUXH�DOOHUJ\�FDQ�XQGHUJR�GHVHQVLWL]DWLRQ�
LQ�FRQVXOWDWLRQ�ZLWK�D�VSHFLDOLVW��

),*85(������� 7ULFKRPRQDG��>5HSULQWHG�ZLWK�SHUPLVVLRQ�RI�3LRWU�5RWNLHZLF]�@

7$%/(������ 7UHDWPHQW�5HJLPHQV�IRU�7ULFKRPRQLDVLV

$JHQW 'RVDJH
5HFRPPHQGHG�5HJLPHQ

0HWURQLGD]ROHʢ ��JUDPV�32�LQ�D�VLQJOH�GRVH

7LQLGD]ROH� ��JUDPV�32�LQ�D�VLQJOH�GRVH

$OWHUQDWLYH�5HJLPHQ

0HWURQLGD]ROHʢ ����PLOOLJUDPV�32�WZLFH�D�GD\�IRU���G
ʢ0HWURQLGD]ROH�LV�D�SUHJQDQF\�&DWHJRU\�%�GUXJ�
�7LQLGD]ROH�LV�D�SUHJQDQF\�&DWHJRU\�&�GUXJ�



��� 6(&7,21�����2EVWHWULFV�DQG�*\QHFRORJ\

&RXQVHO�SDWLHQWV�WR�DEVWDLQ�IURP�VH[XDO�LQWHUFRXUVH�XQWLO�GUXJ�WKHUDS\�
KDV�EHHQ�FRPSOHWHG�DQG�WKH�SDWLHQW�DQG�WKHLU�SDUWQHU�V��DUH�DV\PSWRP�
DWLF� DQG� WR� DYRLG� DOFRKRO� XVH� GXULQJ� WKHUDS\� DQG� IRU� ��� KRXUV� DIWHU�
FRPSOHWLRQ�RI�GUXJ� WKHUDS\�ZLWK�PHWURQLGD]ROH� WR�DYRLG�D�GLVXOILUDP�
OLNH�UHDFWLRQ�

75,&+2021,$6,6�&203/,&$7,216
7KH�VSUHDG�RI�7ULFKRPRQDV�LQIHFWLRQ�LV�GLIILFXOW�WR�FRQWURO��EHFDXVH�XS�WR�
����WR�����RI�WKRVH�LQIHFWHG�DUH�DV\PSWRPDWLF�DQG�UHLQIHFWLRQ�LV�FRP�
PRQ�� 5HFXUUHQFH� RI� GLVHDVH� LV� IUHTXHQW� DQG�PD\� QHFHVVLWDWH� PXOWLSOH�
FRXUVHV�RI�WUHDWPHQW�

7�� YDJLQDOLV� LQIHFWLRQ� LV� DVVRFLDWHG�ZLWK� VHYHUDO� DGYHUVH� KHDOWK� RXW�
FRPHV�� LQFOXGLQJ� SUHWHUP� ELUWK�� GHOLYHU\� RI� ORZ�ELUWK�ZHLJKW� LQIDQWV��
DQG� SHOYLF� LQIODPPDWRU\� GLVHDVH�� ,W� KDV� DOVR� EHHQ� DVVRFLDWHG� ZLWK�
LQFUHDVHG� WUDQVPLVVLRQ� RI� VHYHUDO� RWKHU� LQIHFWLRQV�� LQFOXGLQJ� KXPDQ�
LPPXQRGHILFLHQF\�YLUXV��KHUSHV�VLPSOH[�YLUXV��DQG�KXPDQ�SDSLOORPDYL�
UXV� LQIHFWLRQ�� 1RW� RQO\� GRHV� 7ULFKRPRQDV� LQIHFWLRQ� LQFUHDVH� WKH�
OLNHOLKRRG� RI� KXPDQ� LPPXQRGHILFLHQF\� YLUXV� DFTXLVLWLRQ�� EXW� LW� DOVR�
SURPRWHV� KXPDQ� LPPXQRGHILFLHQF\� YLUXV� WUDQVPLVVLRQ� DQG� YLUDO�
VKHGGLQJ������

63(&,$/�3238/$7,216
+XPDQ�LPPXQRGHILFLHQF\�YLUXV±SRVLWLYH�LQGLYLGXDOV�DUH�PRUH�OLNHO\�
WR�EHFRPH�LQIHFWHG�ZLWK�7��YDJLQDOLV�DQG�KDYH�KLJKHU�FRPSOLFDWLRQ�UDWHV��
&RQVLGHU� ��GD\� WKHUDS\� IRU� KXPDQ� LPPXQRGHILFLHQF\� YLUXV±SRVLWLYH�
LQGLYLGXDOV� EHFDXVH� VWXGLHV� KDYH� LQGLFDWHG� WKDW� VLQJOH�GRVH� WKHUDS\� LV�
OHVV�HIIHFWLYH��

'XH� WR� WKH� SRWHQWLDO� DGYHUVH� RXWFRPHV�� SUHJQDQW�ZRPHQ� VKRXOG�
UHFHLYH� WUHDWPHQW� ZLWK� RUDO� PHWURQLGD]ROH�� :RPHQ� FDQ� EH� VDIHO\�
WUHDWHG� ZLWK� VLQJOH�GRVH� PHWURQLGD]ROH� WKHUDS\� DW� DQ\� VWDJH� RI� SUHJ�
QDQF\��7LQLGD]ROH�VDIHW\�LQ�SUHJQDQF\�LV�QRW�ZHOO�VWXGLHG��%UHDVWIHHGLQJ�
PRWKHUV�VKRXOG�ZLWKKROG�QXUVLQJ�GXULQJ�WUHDWPHQW�ZLWK�PHWURQLGD]ROH�
DQG� IRU� ��� WR� ��� KRXUV� DIWHU� WKH� ODVW� GRVH�� ,I� WUHDWHG� ZLWK� WLQLGD]ROH��
SDWLHQWV�VKRXOG�KROG�EUHDVWIHHGLQJ�IRU���GD\V�DIWHU�WKH�ODVW�GRVH�

&217$&7�98/929$*,1,7,6
&RQWDFW�GHUPDWLWLV� UHVXOWV� IURP� WKH�H[SRVXUH�RI� WKH�YXOYDU�HSLWKHOLXP�
DQG�YDJLQDO�PXFRVD�WR�D�SULPDU\�FKHPLFDO�LUULWDQW�RU�DQ�DOOHUJHQ��,UUL�
WDQW� GHUPDWLWLV� LV� PRUH� FRPPRQ� WKDQ� DOOHUJLF� GHUPDWLWLV���� &RPPRQ�
LUULWDQWV� DQG�RU� DOOHUJHQV� LQFOXGH� FKHPLFDOO\� VFHQWHG� GRXFKHV�� VRDSV��
EXEEOH�EDWKV��DQG�GHRGRUDQWV��SHUIXPHV��G\HV��DQG�VFHQWV�LQ�WRLOHW�SDSHU��
WDPSRQV��SDGV��DQG�IHPLQLQH�K\JLHQH�SURGXFWV��WRSLFDO�YDJLQDO�DQWLELRW�
LFV�� ODXQGU\� GHWHUJHQWV�� GU\HU� VKHHWV�� DQG� IDEULF� VRIWHQHUV�� DQG� WLJKW�
VODFNV��SDQW\KRVH��DQG�V\QWKHWLF�XQGHUZHDU��%HQ]RFDLQH��XVHG�E\�ZRPHQ�
WR�FRQWURO�YXOYDU�GLVFRPIRUW��FDQ�DOVR�FDXVH�D�SDUWLFXODUO\�VHYHUH�FRQWDFW�
GHUPDWLWLV�

',$*126,6�$1'�75($70(17
'LDJQRVLV�PD\�EH�GLIILFXOW�GXH�WR�YDULDWLRQ�LQ�VHYHULW\�RI�V\PSWRPV�DQG�
SUHVHQFH�RI�RWKHU�SUHH[LVWLQJ�FRQGLWLRQV��&OLQLFDOO\��SDWLHQWV�UHSRUW�ORFDO�
VZHOOLQJ� DQG� LWFKLQJ� RU� D� EXUQLQJ� VHQVDWLRQ�� 3K\VLFDO� ILQGLQJV� UDQJH�
IURP�ORFDO�HU\WKHPD�DQG�HGHPD�WR�H[FRULDWLRQ��XOFHUDWLRQ��DQG�VHFRQG�
DU\�LQIHFWLRQ��/RFDO�YHVLFXODWLRQ�DQG�XOFHUDWLRQ�DUH�PRUH�FRPPRQ�ZLWK�
DOOHUJHQV�RU�ZLWK�SULPDU\�LUULWDQWV�XVHG�LQ�VWURQJ�FRQFHQWUDWLRQV��$OVR�
FRQVLGHU� KHUSHV� LQIHFWLRQV� LI� YHVLFOHV� DUH� SUHVHQW��9DJLQDO� S+� FKDQJHV�
PD\� SURPRWH� FRORQL]DWLRQ� DQG� LQIHFWLRQ� ZLWK�&�� DOELFDQV�� ZKLFK� FDQ�
REVFXUH�WKH�SULPDU\�FDXVH�
'LDJQRVLV� RI� FRQWDFW� YXOYRYDJLQLWLV� LV�PDGH�E\� UXOLQJ� RXW� DQ� LQIHF�

WLRXV�FDXVH�DQG�LGHQWLI\LQJ�WKH�RIIHQGLQJ�DJHQW��0RVW�FDVHV�RI�PLOG�YXO�
YRYDJLQDO�FRQWDFW�GHUPDWLWLV�UHVROYH�VSRQWDQHRXVO\�ZKHQ�WKH�FDXVDWLYH�
DJHQW�LV�ZLWKGUDZQ��&RRO�VLW]�EDWKV�DQG�DSSOLFDWLRQ�RI�ZHW�FRPSUHVVHV�RI�
GLOXWH�ERULF�DFLG�RU�%XURZ¶V�VROXWLRQ�PD\�DIIRUG�UHOLHI�IRU�SDWLHQWV�ZLWK�
VHYHUH�SDLQIXO�UHDFWLRQV��$�IHZ�GD\V�RI�WKHUDS\�ZLWK�WRSLFDO�FRUWLFRVWH�
URLGV�� VXFK� DV� K\GURFRUWLVRQH� DFHWDWH� ������ WR� ������� IOXRFLQRORQH�

DFHWRQLGH��������WR��������RU�WULDPFLQRORQH�DFHWRQLGH�����������DSSOLHG�
WZR�RU�WKUHH�WLPHV�GDLO\��SURYLGH�V\PSWRPDWLF�UHOLHI�DQG�SURPRWH�KHDO�
LQJ��2UDO�DQWLKLVWDPLQHV�PD\�EH�KHOSIXO�LI�D�WUXH�DOOHUJLF�UHDFWLRQ�LV�SUHV�
HQW�� 6XSHULQIHFWLRQ� ZLWK� &�� DOELFDQV� VKRXOG� EH� WUHDWHG� DV� SUHYLRXVO\�
GHVFULEHG�LQ�WKH�VHFWLRQ�RQ�&DQGLGD�YDJLQLWLV�

$7523+,&�9$*,1,7,6
9DJLQDO�DWURSK\��SUHVHQW�LQ�����RI�ZRPHQ���\HDUV�DIWHU�PHQRSDXVH��FDQ�
UHVXOW� LQ� DWURSKLF� YDJLQLWLV���� 'HFUHDVHV� LQ� RYDULDQ� VWHURLG� SURGXFWLRQ�
WKDW�RFFXU�LQ�WKH�PHQRSDXVDO�ZRPDQ�OHDG�WR�SURIRXQG�FKDQJHV�LQ�WKH�
YXOYD�� YDJLQD�� FHUYL[�� XUHWKUD�� DQG� EODGGHU�� 7KH� FKDQJHV� YDU\� ZLGHO\�
IURP�RQH�SDWLHQW�WR�DQRWKHU��7KH�YDJLQD�ORVHV�LWV�QRUPDO�UXJDH��DQG�WKH�
YDJLQDO�PXFRVD�EHFRPHV�DWWHQXDWHG��SDOH��DQG�DOPRVW� WUDQVSDUHQW�DV�D�
UHVXOW�RI�GHFUHDVHG�YDVFXODULW\��7KH�VTXDPRXV�HSLWKHOLXP�DWURSKLHV��WKH�
JO\FRJHQ�FRQWHQW�RI�WKH�FHOOV�GHFUHDVHV��DQG�WKH�YDJLQDO�S+�UDQJHV�IURP�
����WR������7KH�XSSHU�RQH�WKLUG�RI�WKH�YDJLQD�FRQVWULFWV��DQG�WKH�HQWLUH�
YDJLQD�EHFRPHV�VKRUWHU�LQ�OHQJWK�DQG�ORVHV�LWV�HODVWLFLW\��7KH�PXFRVD�LV�
RQO\�WKUHH�RU�IRXU�FHOOV�WKLFN�DQG�LV�OHVV�UHVLVWDQW�WR�PLQRU�WUDXPD�DQG�
LQIHFWLRQ��7KH�FHUYL[�DWURSKLHV�DQG�UHWUDFWV�DQG�PD\�EHFRPH�IOXVK�ZLWK�
WKH�DSH[�RI�WKH�YDXOW�

',$*126,6�$1'�75($70(17
6\PSWRPV� LQFOXGH� YDJLQDO� GU\QHVV�� VRUHQHVV�� LWFKLQJ�� G\VSDUHXQLD�� DQG�
RFFDVLRQDO�VSRWWLQJ�RU�GLVFKDUJH��'LVFKDUJH�LV�WKLQ��VFDQW��DQG�\HOORZLVK�RU�
SLQN��7KH�YDJLQDO�HSLWKHOLXP�DSSHDUV�WKLQ��LQIODPHG��DQG�HYHQ�XOFHUDWHG�
$�FOLQLFDO�YDJLQDO�LQIHFWLRQ�ZLWK�FRSLRXV�SXUXOHQW�GLVFKDUJH�PD\�GHYHORS�

GXH� WR� LQFUHDVHG� YDJLQDO� S+�� ZKLFK� SHUPLWV� JURZWK� RI� QRQDFLGRSKLOLF�
FROLIRUP�RUJDQLVPV�DQG�WKH�GLVDSSHDUDQFH�RI�/DFWREDFLOOXV�VSHFLHV��&DQ�
GLGD�DQG�7ULFKRPRQDV�LQIHFWLRQV�DUH�UDUH�LQ�WKH�SRVWPHQRSDXVDO�ZRPDQ�
XQOHVV�HVWURJHQLF�UHSODFHPHQW�WKHUDS\�LV�XVHG�
:HW�SUHSDUDWLRQV�GHPRQVWUDWH�HU\WKURF\WHV�� LQFUHDVHG�SRO\PRUSKR�

QXFOHDU�QHXWURSKLOV��DQG�VPDOO��URXQG�HSLWKHOLDO�FHOOV��ZKLFK�DUH�LPPD�
WXUH�VTXDPRXV�FHOOV�WKDW�KDYH�QRW�EHHQ�H[SRVHG�WR�VXIILFLHQW�HVWURJHQ�
7UHDWPHQW�RI� DWURSKLF�YDJLQLWLV� FRQVLVWV�SULPDULO\�RI� WRSLFDO� YDJLQDO�

HVWURJHQ��&UHDPV��SHVVDULHV��WDEOHWV��DQG�WKH�HVWUDGLRO�YDJLQDO�ULQJ�DUH�DOO�
HIIHFWLYH� LQ� WUHDWLQJ� WKH� V\PSWRPV���� 6LGH� HIIHFWV� RI� WUHDWPHQW� PD\�
LQFOXGH� XWHULQH� EOHHGLQJ�� EUHDVW� SDLQ�� SHULQHDO� SDLQ�� DQG� HQGRPHWULDO�
K\SHUVWLPXODWLRQ��(VWURJHQ�VKRXOG�QRW�EH�SUHVFULEHG�WR�SDWLHQWV�ZLWK�D�
KLVWRU\�RI�FDQFHU�RI�DQ\�RI�WKH�UHSURGXFWLYH�RUJDQV��$WURSKLF�YDJLQLWLV�LV�
XVXDOO\� QRW� VHHQ� LQ� SDWLHQWV�ZKR� DUH� DOUHDG\� WDNLQJ� V\VWHPLF� HVWURJHQ�
UHSODFHPHQW�WKHUDS\�
3DWLHQWV�VKRXOG�EH�UHIHUUHG�WR�WKHLU�RZQ�GRFWRUV�RU�D�FOLQLF�IRU�WUHDW�

PHQW� DQG� IROORZ�XS� WR� PRQLWRU� WKHUDS\�� EHFDXVH� DOO� IRUPXODWLRQV� RI�
HVWURJHQ�� HYHQ� DW� ORZ� GRVDJHV�� VKRZ� V\VWHPLF� DEVRUSWLRQ� DQG� KDYH�
SRWHQWLDOO\� KDUPIXO� VLGH� HIIHFWV���� ,Q� DGGLWLRQ�� DQ\� SDWLHQW� ZLWK� SRVW�
PHQRSDXVDO�EOHHGLQJ��HLWKHU�E\�KLVWRU\�RU�SK\VLFDO�H[DPLQDWLRQ��VKRXOG�
EH�UHIHUUHG�WR�D�J\QHFRORJLVW�WR�UXOH�RXW�FDUFLQRPD�

%$57+2/,1�*/$1'�&<67�$1'�$%6&(66
%DUWKROLQ�JODQGV�DUH�ORFDWHG�LQ�WKH�ODELD�PLQRUD��7KH�GXFWV�RI�WKH�JODQGV�
GUDLQ�LQWR�WKH�SRVWHULRU�YHVWLEXOH�DW�WKH���R¶FORFN�DQG���R¶FORFN�SRVLWLRQV��
1RUPDOO\�WKH�JODQGV�DUH�SHD�VL]HG��EXW�PD\�IRUP�D�F\VW�RU�DEVFHVV��7KH�
JODQGV�EHJLQ�WR�IXQFWLRQ�DW�SXEHUW\�WR�SURYLGH�PRLVWXUH�IRU�WKH�YHVWLEXOH�
DQG�LQYROXWH�DV�ZRPHQ�DJH��2EVWUXFWLRQ�RI�WKH�GXFW�PD\�UHVXOW�LQ�D�F\VW�
RU�DEVFHVV��$�F\VW�GRHV�QRW�QHHG�WR�EH�SUHVHQW�IRU�DQ�DEVFHVV�WR�GHYHORS��
$EVFHVVHV�PD\� EHFRPH� TXLWH� ODUJH� DQG� FDXVH� H[WUHPH� SDLQ��%DUWKROLQ�
JODQG�DEVFHVVHV�WHQG�WR�EH�SRO\PLFURELDO��DOWKRXJK�1��JRQRUUKRHDH�DQG�
&��WUDFKRPDWLV�KDYH�EHHQ�LPSOLFDWHG���

',$*126,6�$1'�75($70(17
%DUWKROLQ�JODQG�DEVFHVV�LV�FKDUDFWHUL]HG�DV�D�PDVV�LQ�WKH�SRVWHULRU�LQWURL�
WXV�QHDU�WKH���R¶FORFN�RU���R¶FORFN�SRVLWLRQ�WKDW�KDV�GHYHORSHG�RYHU�VHYHUDO�
GD\V��,I�WKH�DEVFHVV�ZDV�SUHFHGHG�E\�D�F\VW��WKH�DEVFHVV�PD\�GHYHORS�RYHU�
D� ORQJHU� SHULRG� RI� WLPH�� 3DLQ�� LQGXUDWLRQ�� DQG� IOXFWXDQFH� DUH� XVXDOO\�
SUHVHQW��6\VWHPLF�V\PSWRPV�VXFK�DV�IHYHU�DQG�FKLOOV�DUH�UDUHO\�SUHVHQW�



&+$37(5������9XOYRYDJLQLWLV ���

,QFLVLRQ�DQG�GUDLQDJH�RI�DQ�DEVFHVV�LV�XVXDOO\�QHFHVVDU\�EXW�VKRXOG�QRW�
EH�SHUIRUPHG�XQWLO�WKH�DEVFHVV�LV�D�ZHOO�GHILQHG��ZDOOHG�RII�VWUXFWXUH��,I�
WKH�DEVFHVV�LV�QRW�UHDG\�IRU�LQFLVLRQ�DQG�GUDLQDJH��JLYH�WKH�SDWLHQW�EURDG�
VSHFWUXP�DQWLELRWLFV�DQG�DQDOJHVLFV��DQG�DGYLVH�ZDUP�VLW]�EDWKV��0RVW�
SDWLHQWV� SUHVHQW�ZLWK� DQ� H[TXLVLWHO\� WHQGHU�� K\SHUHPLF�� IOXFWXDQW�PDVV�
WKDW�QHHGV�GUDLQDJH�
3URYLGH�DQDOJHVLD�ZLWK�D�ORFDO�LQMHFWLRQ�RI���WR���P/�RI����OLGRFDLQH��

7R�GUDLQ�WKH�DEVFHVV��PDNH�D�VWDE�LQFLVLRQ�ZLWK�D�����VFDOSHO�RQ�WKH�PXFR�
VDO�VXUIDFH�RI�WKH�YHVWLEXOH��MXVW�ODWHUDO�WR�WKH�K\PHQDO�ULQJ�LQ�WKH�UHJLRQ�
RI�WKH�%DUWKROLQ�JODQG��ZKHUH�WKH�DEVFHVV�FDYLW\�LV�FORVHVW�WR�WKH�PXFRVDO�
VXUIDFH��([WHQG�WKH�VWDE�LQFLVLRQ�RQO\�IRU�D�IHZ�PLOOLPHWHUV²DQ�LQFLVLRQ�
WKDW�LV�WRR�ODUJH�ZLOO�UHVXOW�LQ�GLVSODFHPHQW�RI�WKH�:RUG�FDWKHWHU��$�:RUG�
FDWKHWHU� �)LJXUH�������� LV� WKH� VL]H�RI�D�����)ROH\�FDWKHWHU�ZLWK�D���LQ�
�����FP��VWHP�DQG�DQ�LQIODWDEOH�EDOORRQ��,QVHUW� WKH�:RUG�FDWKHWHU�LQWR�

WKH�LQFLVLRQ�VLWH��DQG�LQIODWH�WKH�EDOORRQ�ZLWK���WR���P/�RI�ZDWHU��7XFN�WKH�
HQG� RI� WKH� FDWKHWHU� LQWR� WKH� YDJLQD�� 7KH� FDWKHWHU� VKRXOG� UHPDLQ� LQ�
SODFH�IRU���WR���ZHHNV�WR�DYRLG�UHFXUUHQFH����&DVH�UHSRUWV�GHVFULEH�XVLQJ�
SODVWLF� WXELQJ��)LJXUH��������DQG�SHGLDWULF�)ROH\�FDWKHWHUV� IRU�DEVFHVV�
GUDLQDJH�ZKHQ�D�:RUG�FDWKHWHU�LV�QRW�DYDLODEOH�������3UHVFULEH�DQDOJHVLFV�
DQG� EURDG�VSHFWUXP� DQWLELRWLFV�� DQG� JLYH� LQVWUXFWLRQV� IRU� IROORZ�XS�
FDUH��,I�1��JRQRUUKRHDH�DQG�&��WUDFKRPDWLV�LQIHFWLRQ�DUH�SRVVLEOH��GLUHFW�
DQWLELRWLF� FRYHUDJH� DFFRUGLQJO\� �7DEOH� �������� 3DWLHQWV� ZLWK� UHFXUUHQW�
DEVFHVV�PD\�UHTXLUH�GHILQLWLYH�VXUJLFDO�FDUH�DQG�VKRXOG�EH�SURYLGHG�ZLWK�
VSHFLDOW\�UHIHUUDO�

9$*,1$/�)25(,*1�%2',(6
&RQVLGHU� D� YDJLQDO� IRUHLJQ� ERG\� LQ� SDWLHQWV�ZLWK� FKURQLF� YDJLQDO� GLV�
FKDUJH��2EMHFWV�UHPRYHG�LQ�WKH�('�LQFOXGH�UHWDLQHG�WDPSRQV�DQG�WRLOHW�
WLVVXH�� LWHPV� XVHG� IRU� VH[XDO� VWLPXODWLRQ�� SDFNHWV� RI� LOOHJDO� GUXJV�� DQG�
YDULRXV�RWKHU�LWHPV�
3UHPHQDUFKDO�FKLOGUHQ�SUHVHQWLQJ�ZLWK�YDJLQDO�GLVFKDUJH��HVSHFLDOO\�LI�

EORRG\�RU�EURZQ��VKRXOG�EH�HYDOXDWHG�IRU�D�YDJLQDO�IRUHLJQ�ERG\��ZKLFK�LV�
IRXQG�LQ����WR�����RI�VXFK�FDVHV��7KH�GLVFKDUJH�DVVRFLDWHG�ZLWK�D�IRUHLJQ�
ERG\� RFFXUV� GDLO\� DQG� LV� RIWHQ� PDORGRURXV��� 3RWHQWLDO� IRUHLJQ� ERGLHV�
LQFOXGH�VPDOO�SLHFHV�RI�WRLOHW�SDSHU�RU�FORWK�DQG�VPDOO�WR\V�REMHFWV�
9DJLQDO�LUULJDWLRQ�ZLWK������QRUPDO�VDOLQH�FDQ�EH�DWWHPSWHG�WR�YLVXDO�

L]H�DQG�UHPRYH�D�IRUHLJQ�ERG\�LQ�FRRSHUDWLYH�FKLOGUHQ�!��\HDUV�RI�DJH��
9DJLQRVFRS\�XQGHU�DQHVWKHVLD�LQ�WKH�RSHUDWLQJ�URRP�PD\�EH�QHFHVVDU\�
LQ�\RXQJHU�FKLOGUHQ�
7KH�XVH�RI�LPDJLQJ�PRGDOLWLHV�LV�OLPLWHG�E\�WKH�FRPSRVLWLRQ�RI�WKH�IRU�

HLJQ�ERG\��5DGLROXFHQW�IRUHLJQ�ERGLHV�DUH�QRW�VHHQ�RQ�SODLQ�UDGLRJUDSKV�
DQG�PD\�QRW�EH�GHWHFWHG�E\�SHOYLF�XOWUDVRXQG��05,�PD\�DLG�LQ�WKH�ORFDO�
L]DWLRQ� RI� QRQPHWDOOLF� REMHFWV� EXW� LV� QRW� DOZD\V� DYDLODEOH� DQG� LV� QRW�
QHFHVVDULO\�FRQFOXVLYH�
7UHDWPHQW�RI�YDJLQDO�IRUHLJQ�ERGLHV�LV�UHPRYDO�HLWKHU�PDQXDOO\�RU�E\�

LUULJDWLRQ�

3,1:2506
3DWLHQWV�ZLWK�SLQZRUPV��(QWHURELXV�YHUPLFXODULV��FRPSODLQ�RI�DQDO�DQG�
RU� YDJLQDO� SUXULWXV�� ZKLFK� LV�PRUH� LQWHQVH� DW� QLJKW� �ZKHQ� WKH� JUDYLG�
IHPDOH�SLQZRUPV�SDVV�RXW� IURP� WKH� LQWHVWLQDO� WUDFW� WR� OD\� HJJV�RQ� WKH�

),*85(� ������ :RUG� FDWKHWHU�� >5HSURGXFHG� ZLWK� SHUPLVVLRQ� IURP� 5HLFKPDQ� ()��
(PHUJHQF\�0HGLFLQH�3URFHGXUHV���QG�HG��0F*UDZ�+LOO��,QF���������)LJXUH��������S������@

),*85(������� $��2EWDLQ���FP�RI�QDUURZ�WXELQJ��DQG�LQVHUW�VLON�VXWXUH�WKURXJK�WXELQJ��%��$IWHU�GUDLQDJH��PDNH�D�VHFRQG�VWDE�LQFLVLRQ�LQWR�WKH�DEVFHVV�FDYLW\�DQG�LQVHUW�WKH�WKUHDGHG�
WXELQJ��&��8VH�D�KHPRVWDW�WR�JUDVS�WKH�WKUHDGHG�WXELQJ�WKURXJK�ERWK�VWDE�VLWHV��'��6XWXUH�WKH�WKUHDGV�VR�WKH\�DUH�VHFXUH��>5HSURGXFHG�ZLWK�SHUPLVVLRQ�IURP�5HLFKPDQ�()��(PHUJHQF\�0HGLFLQH�
3URFHGXUHV���QG�HG��0F*UDZ�+LOO��,QF���������)LJXUH��������3DUWV�$��(��)��*��S������@





&+$37(5������3HOYLF�,QIODPPDWRU\�'LVHDVH ���

PHFKDQLFDO� XWHULQH� FRQWUDFWLRQV�� %DFWHULD� DOVR� PD\� EH� FDUULHG� E\�� RU�
DORQJ�ZLWK��VSHUP�LQWR�WKH�XWHUXV�DQG�WXEHV��8WHULQH�LQIHFWLRQ�XVXDOO\�LV�
OLPLWHG� WR� WKH� HQGRPHWULXP� EXW� FDQ� EH�PRUH� LQYDVLYH� LQ� D� JUDYLG� RU�
SRVWSDUWXP�XWHUXV��7XEDO�LQIHFWLRQ�LQLWLDOO\�DIIHFWV�RQO\�WKH�PXFRVD��EXW�
DFXWH�� FRPSOHPHQW�PHGLDWHG� WUDQVPXUDO� LQIODPPDWLRQ� PD\� GHYHORS�
UDSLGO\�DQG�LQFUHDVH�LQ�LQWHQVLW\�ZLWK�UHSHDWHG�LQIHFWLRQ��,QIODPPDWLRQ�
PD\�H[WHQG�WR�XQLQIHFWHG�SDUDPHWULDO�VWUXFWXUHV��LQFOXGLQJ�WKH�DSSHQ�
GL[� DQG� ERZHO�� ,QIHFWLRQ� PD\� VSUHDG� E\� GLUHFW� H[WHQVLRQ� RI� SXUXOHQW�
PDWHULDO� IURP� WKH� IDOORSLDQ� WXEHV� RU� YLD� O\PSKDWLF� VSUHDG� EH\RQG� WKH�
SHOYLV�WR�LQYROYH�WKH�KHSDWLF�FDSVXOH�ZLWK�DFXWH�SHULKHSDWLWLV��)LW]�+XJK±
&XUWLV�V\QGURPH��DQG�SURGXFH�DFXWH�SHULWRQLWLV�

5,6.�)$&7256�)25�3,'�
0XOWLSOH� ULVN� IDFWRUV� DUH� DVVRFLDWHG� ZLWK� GHYHORSPHQW� RI� 3,'�
�7DEOH���������������

,8'�XVH�KDV�EHHQ�DVVRFLDWHG�ZLWK�DQ�LQFUHDVHG�ULVN�IRU�3,'��$OWKRXJK�
WKH�PDMRULW\�RI�ULVN�RFFXUV�ZLWKLQ����GD\V�RI�LQVHUWLRQ��WKH�SUHVHQFH�RI�
DQ�,8'�LV�DVVRFLDWHG�ZLWK�FRPSOLFDWHG�3,'�LUUHVSHFWLYH�RI�WKH�GXUDWLRQ�
RI�XVH���������7KH�ULVN�RI�3,'�LQ�,8'�XVHUV�LV�PRUH�UHODWHG�WR�WKH�GHYHORS�
PHQW�RI�67,� WKDQ� WKH�,8'�������DQG�67,�VFUHHQLQJ�DQG� WUHDWPHQW�DW� WKH�
WLPH�RI�LQVHUWLRQ�FDQ�VLJQLILFDQWO\�GHFUHDVH�WKH�OLNHOLKRRG�WKDW�3,'�ZLOO�
GHYHORS���

3UHJQDQF\�GHFUHDVHV�WKH�ULVN�RI�3,'�EHFDXVH�WKH�FHUYLFDO�RV�LV�SUR�
WHFWHG�E\� WKH�PXFRXV�SOXJ��+RZHYHU��3,'�FDQ�RFFXU�GXULQJ� WKH� ILUVW�
WULPHVWHU� DQG� LV� DVVRFLDWHG� ZLWK� VXEVWDQWLDO� IHWDO� ORVV� DQG� SUHWHUP�
GHOLYHU\�

&203/,&$7,216�2)�3,'�
3,'� LV� DVVRFLDWHG� ZLWK� D� QXPEHU� RI� VHULRXV� FOLQLFDO� VHTXHODH�� 7XER�
RYDULDQ�DEVFHVV�LV�UHSRUWHG�LQ�XS�WR�RQH�WKLUG�RI�ZRPHQ�KRVSLWDOL]HG�IRU�
3,'�� ,QIHFWLRQ� DQG� LQIODPPDWLRQ� FDQ� OHDG� WR� VFDUULQJ� DQG� DGKHVLRQV�
ZLWKLQ� WXEDO� OXPHQV��(FWRSLF�SUHJQDQF\� LV�PRUH� IUHTXHQW� LQ�ZRPHQ�
ZKR�KDYH�KDG�3,'�WKDQ�LQ�WKRVH�ZKR�KDYH�QHYHU�KDG�DQ�HFWRSLF�SUHJ�
QDQF\��7XEDO�IDFWRU�LQIHUWLOLW\�LV�LQFUHDVHG�E\�����WR�����LQ�ZRPHQ�ZLWK�
D�SDVW�GLDJQRVLV�RI�3,'��DQG� WKH� LQFLGHQFH� LQFUHDVHV�ZLWK� WKH�QXPEHU�
DQG�VHYHULW\�RI�SDVW�3,'�HSLVRGHV����$V\PSWRPDWLF�RU�VLOHQW�3,'�DSSHDUV�
WR� EH� DVVRFLDWHG� ZLWK� WXEDO� IDFWRU� LQIHUWLOLW\� DV� ZHOO�� 6HTXHODH� RI� 3,'�
LQFOXGH�UHFXUUHQFH�RI�3,'��FKURQLF�SHOYLF�SDLQ��PHQVWUXDO�GLVWXUEDQFHV��
DQG�FKURQLF�G\VSDUHXQLD��5HFXUUHQFH�RI�3,'�PD\�RFFXU�EHFDXVH�RI�LQDG�
HTXDWHO\� WUHDWHG� LQIHFWLRQ�� QRQWUHDWPHQW� RI� SDUWQHU�V��� RU� UHLQIHFWLRQ�
IURP�DQRWKHU� VH[XDO� FRQWDFW�� ,Q� IROORZ�XS� WR� WKH�3HOYLF� ,QIODPPDWRU\�
'LVHDVH�(YDOXDWLRQ�DQG�&OLQLFDO�+HDOWK�WULDO��WKRVH�ZLWK�UHFXUUHQFH�RI�
3,'�ZHUH� ILYH� WLPHV�PRUH� OLNHO\� WR�H[SHULHQFH�FKURQLF�SHOYLF�SDLQ���

3,'�PD\�DOVR�EH�DVVRFLDWHG�ZLWK�DQ�LQFUHDVHG�ULVN�RI�RYDULDQ�ERUGHUOLQH�
WXPRUV����

&/,1,&$/�)($785(6
7KH�FOLQLFDO�SUHVHQWDWLRQ�RI�3,'�LV�YDULDEOH��7KH�PRVW�FRPPRQ�SUHVHQW�
LQJ� FRPSODLQW� LV� ORZHU� DEGRPLQDO� SDLQ��PRVW� IUHTXHQWO\� GHVFULEHG� DV�
ELODWHUDO�DQG�GXOO�RU�FUDPS\��3DLQ�PD\�EH�H[DFHUEDWHG�E\�PRYHPHQW�RU�
E\�VH[XDO�DFWLYLW\��2WKHU�V\PSWRPV�LQFOXGH�DEQRUPDO�YDJLQDO�GLVFKDUJH�
����� RI� LQGLYLGXDOV��� YDJLQDO� DQG� SRVWFRLWDO� EOHHGLQJ� �PRUH� WKDQ� RQH�
WKLUG� RI� SDWLHQWV��� LUULWDWLYH� YRLGLQJ� V\PSWRPV�� IHYHU��PDODLVH�� QDXVHD��

DQG�YRPLWLQJ����6\PSWRPV�RFFXU�PRVW�FRPPRQO\�HDUO\�LQ�WKH�PHQVWUXDO�
F\FOH�RU�DW�WKH�HQG�RI�WKH�PHQVHV�DQG�DUH�DWWULEXWHG�WR�ORZ�SURJHVWHURQH�
OHYHOV�DQG�FRLQFLGHQW�WKLQQLQJ�RI�WKH�FHUYLFDO�PXFRVDO�EDUULHU�
7KH�SK\VLFDO�H[DPLQDWLRQ�LV�XVXDOO\�QRWDEOH�IRU�ORZHU�DEGRPLQDO�WHQ�

GHUQHVV��FHUYLFDO�PRWLRQ�WHQGHUQHVV��DQG�XWHULQH�RU�DGQH[DO�WHQGHUQHVV��
,QYROXQWDU\�JXDUGLQJ�DQG�UHERXQG�WHQGHUQHVV�PD\�EH�SUHVHQW�DQG�PD\�
LQGLFDWH� DVVRFLDWHG� SHULWRQLWLV�� 7KH� SRVLWLYH� SUHGLFWLYH� YDOXH� RI� WKHVH�
ILQGLQJV�YDULHV�GHSHQGLQJ�RQ�WKH�SUHYDOHQFH�RI�3,'�LQ�D�JLYHQ�FOLQLFDO�
SRSXODWLRQ��$GQH[DO� WHQGHUQHVV�DSSHDUV� WR�KDYH�D�VHQVLWLYLW\�RI�������

0XFRSXUXOHQW� FHUYLFLWLV� LV� D� FRPPRQ� ILQGLQJ�� DQG� LWV� DEVHQFH� VKRXOG�
UDLVH�FRQVLGHUDWLRQ�RI�DQRWKHU�GLDJQRVLV��,Q�ZRPHQ�ZKR�DUH�VXVSHFWHG�
RI�KDYLQJ�3,'�DQG�IRU�ZKRP�WKHUH�LV�QR�OLNHO\�DOWHUQDWLYH�GLDJQRVLV�IRU�
DEGRPLQDO� SDLQ�� WKH� SUHVHQFH� RI� IHYHU�� DGQH[DO� WHQGHUQHVV�� DQG� DQ�
HOHYDWHG� HU\WKURF\WH� VHGLPHQWDWLRQ� UDWH� DUH� VLJQLILFDQW� LQGHSHQGHQW�
SUHGLFWRUV�RI�HQGRPHWULWLV�DQG�FRUUHFWO\�FODVVLI\�����RI�SDWLHQWV�ZLWK�
ODSDURVFRSLFDOO\�SURYHQ�3,'������FRQILGHQFH�LQWHUYDO������WR�����������

5LJKW� XSSHU� TXDGUDQW� WHQGHUQHVV�� SDUWLFXODUO\�ZLWK� MDXQGLFH��PD\�
LQGLFDWH� SHULKHSDWLF� LQIODPPDWLRQ�� )LW]�+XJK±&XUWLV� V\QGURPH� LV�
SHULKHSDWLWLV��GHPRQVWUDWHG�E\�ULJKW�XSSHU�TXDGUDQW�SDLQ�LQ�D�ZRPDQ�
ZLWK�D�FOLQLFDO�GLDJQRVLV�RI�3,'�DQG�QR�RWKHU�FDXVH�IRU�WKLV�SDLQ��,W�LV�
DQ�XQFRPPRQ�FRPSOLFDWLRQ�DQG�UHVSRQGV�WR�VWDQGDUG�DQWLELRWLF�WUHDW�
PHQW�IRU�3,'���

7KH� GLIIHUHQWLDO� GLDJQRVLV� RI� 3,'� LV� EURDG� DQG� LQFOXGHV� FHUYLFLWLV��
HFWRSLF�SUHJQDQF\��HQGRPHWULRVLV��RYDULDQ�F\VW��RYDULDQ�WRUVLRQ��VSRQ�
WDQHRXV�DERUWLRQ��VHSWLF�DERUWLRQ��FKROHF\VWLWLV��JDVWURHQWHULWLV��DSSHQ�
GLFLWLV��GLYHUWLFXOLWLV��S\HORQHSKULWLV��DQG�UHQDO�FROLF��/RRN�IRU�VLJQV�RI�
RWKHU�67,V��VXFK�DV�KHUSHV�VLPSOH[��V\SKLOLV��DQG�KXPDQ�SDSLOORPDYL�
UXV�LQIHFWLRQ��

',$*126,6
7KH�GLDJQRVLV�LV�EDVHG�RQ�KLVWRU\�DQG�FOLQLFDO�ILQGLQJV��1R�VLQJOH�SLHFH�
RI�KLVWRULFDO��SK\VLFDO��RU�ODERUDWRU\�LQIRUPDWLRQ�LV�VHQVLWLYH�DQG�VSHFLILF�
IRU�WKH�GLVHDVH��/DERUDWRU\�HYDOXDWLRQ�RI�DQ\�ZRPDQ�RI�FKLOGEHDULQJ�
DJH� LQ�WKH�('�DOZD\V�VKRXOG� LQFOXGH�D�SUHJQDQF\�WHVW��&RQVLGHU� WKH�
SRVVLELOLW\�RI�HFWRSLF�SUHJQDQF\�RU� VHSWLF�DERUWLRQ�� WKH�PRVW�FRPPRQ�
DOWHUQDWLYH� GLDJQRVLV� LQ�PLVVHG� HFWRSLF� SUHJQDQF\� LV� 3,'��&RQFXUUHQW�
SUHJQDQF\�DOVR�LQIOXHQFHV�SDWLHQW�WUHDWPHQW�DQG�GLVSRVLWLRQ��
&XUUHQW� &HQWHUV� IRU� 'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ� JXLGHOLQHV�

HQFRXUDJH�LQLWLDWLRQ�RI�HPSLULF�WUHDWPHQW�LQ�ZRPHQ�DW�ULVN�IRU�3,'�
ZKR�H[KLELW�ORZHU�DEGRPLQDO�SDLQ��DGQH[DO�WHQGHUQHVV��DQG�FHUYLFDO�
PRWLRQ�WHQGHUQHVV��*XLGHOLQHV�VWUDWLI\�GLDJQRVWLF�FULWHULD�LQWR�WKH�WKUHH�
JURXSV�VKRZQ�LQ�7DEOH�������

7$%/(������ 'LDJQRVWLF�&ULWHULD�IRU�3HOYLF�,QIODPPDWRU\�'LVHDVH��3,'��
*URXS����0LQLPXP�FULWHULD��(PSLULF�WUHDWPHQW�LI�QR�RWKHU�FDXVH�WR�H[SODLQ�ILQGLQJV�
8WHULQH�RU�DGQH[DO�WHQGHUQHVV
&HUYLFDO�PRWLRQ�WHQGHUQHVV
*URXS����$GGLWLRQDO�FULWHULD�LPSURYLQJ�GLDJQRVWLF�VSHFLILFLW\�
2UDO�WHPSHUDWXUH�!����)�������&�
$EQRUPDO�FHUYLFDO�RU�YDJLQDO�PXFRSXUXOHQW�VHFUHWLRQV
(OHYDWHG�HU\WKURF\WH�VHGLPHQWDWLRQ�UDWH
(OHYDWHG�&�UHDFWLYH�SURWHLQ�OHYHO
/DERUDWRU\�HYLGHQFH�RI�FHUYLFDO�LQIHFWLRQ�ZLWK�1HLVVHULD�JRQRUUKRHDH�RU�&KODP\GLD�
WUDFKRPDWLV��L�H���FXOWXUH�RU�'1$�SUREH�WHFKQLTXHV�
*URXS����6SHFLILF�FULWHULD�IRU�3,'�EDVHG�RQ�SURFHGXUHV�WKDW�PD\�EH�DSSURSULDWH�IRU�
VRPH�SDWLHQWV�
/DSDURVFRSLF�FRQILUPDWLRQ
7UDQVYDJLQDO�86��RU�05,��VKRZLQJ�WKLFNHQHG��IOXLG�ILOOHG�WXEHV�ZLWK�RU�ZLWKRXW�IUHH�SHOYLF�
IOXLG�RU�WXER�RYDULDQ�FRPSOH[
(QGRPHWULDO�ELRSV\�UHVXOWV�VKRZLQJ�HQGRPHWULWLV

6RXUFH��5HSURGXFHG�ZLWK�SHUPLVVLRQ�IURP�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��:RUNRZVNL�.$��
%HUPDQ�60��6H[XDOO\�WUDQVPLWWHG�GLVHDVHV�WUHDWPHQW�JXLGHOLQHV��������00:5�5HFRPP�5HS����55������
���������

7$%/(������ 5LVN�)DFWRUV�$VVRFLDWHG�ZLWK�3HOYLF�,QIODPPDWRU\�'LVHDVH�����

0XOWLSOH�VH[XDO�SDUWQHUV
+LVWRU\�RI�VH[XDOO\�WUDQVPLWWHG�LQIHFWLRQ�RU�SHOYLF�LQIODPPDWRU\�GLVHDVH
+LVWRU\�RI�VH[XDO�DEXVH
)UHTXHQW�YDJLQDO�GRXFKLQJ
,QWUDXWHULQH�GHYLFH�LQVHUWLRQ�ZLWKLQ�SUHYLRXV�PRQWK
$GROHVFHQFH��\RXQJHU�DGXOWKRRG
/RZHU�VRFLRHFRQRPLF�VWDWXV�
3RVWDERUWDO



��� 6(&7,21�����2EVWHWULFV�DQG�*\QHFRORJ\

/$%25$725<�7(67,1*�
2EWDLQ� VDOLQH�� DQG� SRWDVVLXP� K\GUR[LGH±WUHDWHG� ZHW� SUHSDUDWLRQV� RI�
YDJLQDO�VHFUHWLRQV�WR�LGHQWLI\�OHXNRUUKHD��PRUH�WKDQ�RQH�SRO\PRUSKR�
QXFOHDU�OHXNRF\WH�SHU�HSLWKHOLDO�FHOO��DQG�WULFKRPRQDGV��DQG�WR�WHVW�IRU�
%9��LQFOXGLQJ�FOXH�FHOOV��S+��DQG�D�ZKLII�WHVW��/HXNRUUKHD�LV�VHQVLWLYH�EXW�
QRW�VSHFLILF�IRU�XSSHU�WUDFW�LQIHFWLRQ����DQG�WKH�DEVHQFH�RI�OHXNRUUKHD�LV�
D� QHJDWLYH� SUHGLFWRU� IRU� 3,'��$OWKRXJK� HQGRFHUYLFDO� VZDE� VSHFLPHQV�
PD\�EH�VHQW�IRU�FXOWXUH�DQG�FDQ�EH�JUDP�VWDLQHG�IRU�JRQRFRFFL��QXFOHLF�
DFLG� DPSOLILFDWLRQ� WHVWV� DQG� '1$� SUREHV� IRU� 1�� JRQRUUKRHDH� DQG�
&KODP\GLD� KDYH� UHSODFHG� FXOWXUH� DQG�JUDP� VWDLQLQJ� LQ�PDQ\� VHWWLQJV��
8QIRUWXQDWHO\��WKHVH�UHVXOWV�DUH�QRW�DYDLODEOH�WR�WKH�('�DW�WKH�WLPH�RI�LQLWLDO�
HYDOXDWLRQ�� 6HYHUDO� VHQVLWLYH� DQG� VSHFLILF� GLDJQRVWLF� WHVWV� DUH� FXUUHQWO\�
DYDLODEOH� IRU�7ULFKRPRQDV� WHVWLQJ�� LQFOXGLQJ�D�QXFOHLF�DFLG�DPSOLILFDWLRQ�
WHVW� �$SWLPD��� *HQ3UREH�� 6DQ� 'LHJR�� &$��� DSSURYHG� LQ� ������ WKDW� LV�
SHUIRUPHG� RQ� WKH� VDPH� FOLQLFDO� VDPSOHV� DV� WKRVH� IRU�&KODP\GLD� DQG�
JRQRUUKHD�WHVWLQJ������

,I�3,'�LV�FOLQLFDOO\�VXVSHFWHG��DQ�HOHYDWHG�:%&�FRXQW��HU\WKURF\WH�
VHGLPHQWDWLRQ� UDWH�� RU� &�UHDFWLYH� SURWHLQ� OHYHO� VXSSRUWV� WKH� GLDJQR�
VLV���� %HFDXVH� D� SDWLHQW� PD\� KDYH�PXOWLSOH� 67,V�� DOVR� REWDLQ� D� UDSLG�
SODVPD�UHJDLQ�WHVW�IRU�V\SKLOLV��7HVW�IRU�+,9�DQG�KHSDWLWLV��8ULQDO\VLV�
FDQ�H[FOXGH�XULQDU\�WUDFW�LQIHFWLRQ��EXW�D�SRVLWLYH�XULQDO\VLV�GRHV�QRW�
H[FOXGH� 3,'�� EHFDXVH� DQ\� LQIODPPDWRU\� SURFHVV� LQ� WKH� FRQWLJXRXV�
SHOYLV� FDQ�SURGXFH�:%&V� LQ� WKH�XULQH��%ORRG�FXOWXUHV�GR�QRW� DLG� LQ�
GLDJQRVLV�RU�WUHDWPHQW�

,0$*,1*
7UDQVYDJLQDO� SHOYLF� 86� PD\� GHPRQVWUDWH� WKLFNHQHG� �!�� PP��� IOXLG�
ILOOHG�IDOORSLDQ� WXEHV�RU� IUHH�SHOYLF� IOXLG� LQ�DFXWH�VHYHUH�3,'��3HOYLF�RU�
WXER�RYDULDQ�DEVFHVVHV�DSSHDU�DV�FRPSOH[�DGQH[DO�PDVVHV�ZLWK�PXOWLSOH�
LQWHUQDO�HFKRHV��3HOYLF�86�FDQ�GHPRQVWUDWH�DV�PDQ\�DV�����RI�DGQH[DO�
PDVVHV�PLVVHG�RQ�SK\VLFDO�H[DPLQDWLRQ��86�DOVR�PD\�EH�KHOSIXO�LQ�UXO�
LQJ� LQ� RU� RXW� RWKHU� FDXVHV� LQ� WKH� GLIIHUHQWLDO� GLDJQRVLV� RI� SHOYLF� SDLQ��
LQFOXGLQJ�HFWRSLF�SUHJQDQF\��RYDULDQ�WRUVLRQ��KHPRUUKDJLF�RYDULDQ�F\VW��
DQG�SRVVLEO\�DSSHQGLFLWLV�RU�HQGRPHWULRVLV���

$EGRPLQRSHOYLF�&7�DQG�05, PD\�DOVR�EH�XVHG�LQ�WKH�GLDJQRVLV�RI�
3,'� DQG� WKH� H[FOXVLRQ� RI� RWKHU� LPSRUWDQW� FDXVHV� RI� SHOYLF� SDLQ�� ,I�
DSSHQGLFLWLV� RU� RWKHU� VXUJLFDO� RU� *,� GLDJQRVHV� FDQQRW� EH� H[FOXGHG��
REWDLQ�DQ�DEGRPLQRSHOYLF�&7��)RU� IXUWKHU�GLVFXVVLRQ��VHH�FKDSWHU�����
³$EGRPLQDO�DQG�3HOYLF�3DLQ�LQ�WKH�1RQSUHJQDQW�)HPDOH�́ �&7�ILQGLQJV�
LQ� 3,'� LQFOXGH� REVFXUDWLRQ� RI� WKH� SHOYLF� IDVFLDO� SODQHV�� FHUYLFLWLV��
RRSKRULWLV��VDOSLQJLWLV��WKLFNHQLQJ�RI�WKH�XWHURVDFUDO�OLJDPHQWV��DQG�WKH�
SUHVHQFH�RI�VLPSOH�RU�FRPSOH[�SHOYLF�IOXLG�RU�DEVFHVV�FROOHFWLRQV��05,�
LV� HVSHFLDOO\� KHOSIXO� LQ� FKDUDFWHUL]LQJ� FRPSOLFDWHG� VRIW� WLVVXH�PDVVHV��
LQFOXGLQJ�GLODWHG�IDOORSLDQ� WXEHV�DQG�DEVFHVVHV��05,� LPDJLQJ� LV�PRUH�
VSHFLILF�DQG�DFFXUDWH�WKDQ�86�WR�DVVHVV�3,'��ZLWK�D�VHQVLWLYLW\�RI�����
DQG�D�VSHFLILFLW\�RI����������

75($70(17
7UHDWPHQW� LV� DLPHG� DW� UHOLHYLQJ� DFXWH� V\PSWRPV�� HUDGLFDWLQJ� FXUUHQW�
LQIHFWLRQ��DQG�PLQLPL]LQJ�WKH�ULVN�RI�ORQJ�WHUP�VHTXHODH��)URP�D�SXEOLF�
KHDOWK�SHUVSHFWLYH��DQRWKHU�REMHFWLYH�RI�WUHDWPHQW�LV�WR�UHGXFH�WKH�ULVN�RI�
WUDQVPLVVLRQ�RI�LQIHFWLRQ�WR�RWKHU�QHZ�SDUWQHUV�DQG�WR�LGHQWLI\�DQG�WUHDW�
SDVW�DQG�FXUUHQW�VH[XDO�SDUWQHUV�WR�SUHYHQW�GLVHDVH�VSUHDG��(DUO\�GLDJQR�
VLV�DQG�WUHDWPHQW�DUH�FULWLFDO�EHFDXVH�GXUDWLRQ�RI�V\PSWRPV�LV�DQ�LQGH�
SHQGHQW�ULVN�IDFWRU�IRU�LQIHUWLOLW\��
'XH� WR� WKH� GLIILFXOW\� RI� GLDJQRVLV� DQG� WKH� SRWHQWLDO� IRU� VHULRXV�

VHTXHODH��WKH�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ�UHFRPPHQG�
D�ORZ�WKUHVKROG�IRU�HPSLULF�WUHDWPHQW��ZLWK�RYHUWUHDWPHQW�SUHIHUUHG�
WR�D�PLVVHG�GLDJQRVLV�ZLWK�UHVXOWDQW�GHOD\HG�RU�QR�WUHDWPHQW�
3URYLGH� DGHTXDWH� DQDOJHVLD�� FRQWURO� RI� HPHVLV� DQG� IHYHU�� DQG� IOXLG�

UHSODFHPHQW� LQ� WKRVH� ZLWK� QDXVHD�� YRPLWLQJ�� DQG� GHK\GUDWLRQ� DQG� LQ�
WKRVH�ZKR�DSSHDU�WR[LF��1RQVWHURLGDO�DQWL�LQIODPPDWRU\�GUXJV�DUH�YHU\�
XVHIXO�IRU�WKH�PDQDJHPHQW�RI�SDLQ�RI�SHOYLF�RULJLQ��('�WUHDWPHQW�VKRXOG�
LQFOXGH� HPSLULF� EURDG�VSHFWUXP� DQWLELRWLF� WKHUDS\� WR� FRYHU� WKH� IXOO�
UDQJH� RI� OLNHO\� RUJDQLVPV�� 6FUHHQ� IRU�%9� DQG� WUHDW�ZKHQ� VFUHHQLQJ� LV�
SRVLWLYH�� 7UHDWPHQW� UHJLPHQV� VKRXOG� IROORZ� ERWK� QDWLRQDO� JXLGHOLQHV�

IURP�WKH�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ�DQG� ORFDO�KHDOWK�
GHSDUWPHQW�VXUYHLOODQFH�UHSRUWV�
7KH�3HOYLF�,QIODPPDWRU\�'LVHDVH�(YDOXDWLRQ�DQG�&OLQLFDO�+HDOWK�WULDO��

ZKLFK� LQFOXGHG�����IHPDOHV�DJH���� WR����\HDUV�ROG�DQG�H[FOXGHG� WKRVH�
ZKR�KDG�EHHQ�WUHDWHG�ZLWK�DQWLELRWLFV�GXULQJ�WKH�SUHFHGLQJ���GD\V��KDG�
H[SHULHQFHG� DQ� DERUWLRQ�� GHOLYHU\�� RU� J\QHFRORJLF� VXUJHU\� GXULQJ� WKH�
SUHFHGLQJ����GD\V��ZHUH�KRPHOHVV��RU�KDG�DQ�DOOHUJ\�WR�VWXG\�PHGLFDWLRQV��
GHPRQVWUDWHG� QR� GLIIHUHQFHV� EHWZHHQ� RUDO� DQG� SDUHQWHUDO� UHJLPHQV� LQ�
ZRPHQ� ZLWK� PLOG� WR� PRGHUDWHO\� VHYHUH� DFXWH� 3,'� XQFRPSOLFDWHG� E\�
SUHJQDQF\�RU�WKH�SUHVHQFH�RI�D�WXER�RYDULDQ�DEVFHVV������

&XUUHQWO\�DFFHSWHG� LQSDWLHQW�DQG�RXWSDWLHQW� WUHDWPHQW� UHJLPHQV�DUH�
VXPPDUL]HG�LQ�7DEOHV�������DQG��������&XUUHQW�JHRJUDSKLF�SDWWHUQV�RI�
GUXJ�UHVLVWDQFH�PD\�FKDQJH�UHFRPPHQGDWLRQV��3DWLHQWV�ZLWK�3,'�ZKR�
UHTXLUH� ,9�DQWLELRWLFV� LQLWLDOO\�FDQ�EH�VZLWFKHG� WR�RUDO�DQWLELRWLFV�DIWHU�
FOLQLFDO�LPSURYHPHQW�

7$%/(������ 3DUHQWHUDO�7UHDWPHQW�5HJLPHQV�IRU�3HOYLF�,QIODPPDWRU\�
'LVHDVH

&HIRWHWDQ����JUDPV�,9�HYHU\����K��RU FHIR[LWLQ����JUDPV�,9�HYHU\���K�
SOXV
'R[\F\FOLQH������PLOOLJUDPV�32�RU�,9�HYHU\����Kʢ

RU
&OLQGDP\FLQ������PLOOLJUDPV�,9�HYHU\���K
SOXV
*HQWDPLFLQ����PLOOLJUDPV�NJ�,9�RU�,0�ORDGLQJ�GRVH��IROORZHG�E\�JHQWDPLFLQ��
����PLOOLJUDPV�NJ�HYHU\���K�PDLQWHQDQFH�GRVH�

$OWHUQDWLYH�3DUHQWHUDO�5HJLPHQ��OLPLWHG�GDWD�RQ�HIIHFWLYHQHVV��
$PSLFLOOLQ�VXOEDFWDP����JUDPV�,9�HYHU\���K
SOXV
'R[\F\FOLQH������PLOOLJUDPV�32�RU�,9�HYHU\����Kʢ

ʢ32�GR[\F\FOLQH�KDV�WKH�VDPH�ELRDYDLODELOLW\�DV�,9�GR[\F\FOLQH�DQG�DYRLGV�SDLQIXO�LQIXVLRQ��
�*HQWDPLFLQ�GRVLQJ�PD\�EH��±��PLOOLJUDPV�NJ�HYHU\����K�

6RXUFH��5HSURGXFHG�ZLWK�SHUPLVVLRQ�IURP�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��:RUNRZVNL�.$��
%HUPDQ�60��6H[XDOO\�WUDQVPLWWHG�GLVHDVHV�WUHDWPHQW�JXLGHOLQHV��������00:5�5HFRPP�5HS����55������
���������

7$%/(������ 2UDO�DQG�2XWSDWLHQW�7UHDWPHQW�5HJLPHQV�IRU�3HOYLF�
,QIODPPDWRU\�'LVHDVH

&HIWULD[RQH������PLOOLJUDPV�,0�RQFH��RU�FHIR[LWLQ����JUDPV�,0�RQFH��DQG�SUREHQHFLG��
��JUDP�32�RQFH�DGPLQLVWHUHG�FRQFXUUHQWO\
RU
2WKHU�SDUHQWHUDO�WKLUG�JHQHUDWLRQ�FHSKDORVSRULQ��H�J���FHIWL]R[LPH�RU�FHIRWD[LPH�
SOXV
'R[\F\FOLQH������PLOOLJUDPV�32�WZLFH�D�GD\�IRU����G
ZLWK�RU�ZLWKRXW
0HWURQLGD]ROH������PLOOLJUDPV�32�WZLFH�D�GD\�IRU����G
,I�SDUHQWHUDO�FHSKDORVSRULQ�WKHUDS\�LV�QRW�IHDVLEOH�DQG�FRPPXQLW\�SUHYDOHQFH�RI�
IOXRURTXLQRORQH�UHVLVWDQFH�LV�ORZ�
/HYRIOR[DFLQ������PLOOLJUDPV�32��RU�RIOR[DFLQ������PLOOLJUDPV�WZLFH�GDLO\�HYHU\�GD\�IRU����G
ZLWK�RU�ZLWKRXW
0HWURQLGD]ROH������PLOOLJUDPV�32�WZLFH�D�GD\�IRU����G

1RWH��2WKHU�SDUHQWHUDO�WKLUG�JHQHUDWLRQ�FHSKDORVSRULQV�FDQ�EH�VXEVWLWXWHG�IRU�FHIWULD[RQH�RU�FHIR[LWLQ�
6LQFH�WKH�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ�JXLGHOLQHV�ZHUH�SXEOLVKHG�LQ�������FOLQLFDOO\�VLJ�
QLILFDQW�UHVLVWDQFH�WR�WKH�IOXRURTXLQRORQHV�������RI�LQIHFWLRQV�LQ�KHWHURVH[XDO�PHQ��DQ����IROG�LQFUHDVH�
IURP������LQ�������KDV�HPHUJHG�LQ�WKH�8QLWHG�6WDWHV��)OXRURTXLQRORQH�DQWLELRWLFV�DUH�QR�ORQJHU�UHFRP�
PHQGHG�WR�WUHDW�JRQRUUKHD�LQ�WKH�8QLWHG�6WDWHV����)OXRURTXLQRORQHV�PD\�EH�DQ�DOWHUQDWLYH�WUHDWPHQW�
RSWLRQ�IRU�GLVVHPLQDWHG�JRQRFRFFDO�LQIHFWLRQ�LI�DQWLPLFURELDO�VXVFHSWLELOLW\�FDQ�EH�GRFXPHQWHG�

6RXUFH��5HSURGXFHG�ZLWK�SHUPLVVLRQ�IURP�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��:RUNRZVNL�.$��
%HUPDQ�60��6H[XDOO\�WUDQVPLWWHG�GLVHDVHV�WUHDWPHQW�JXLGHOLQHV��������00:5�5HFRPP�5HS����55������
���������



&+$37(5������3HOYLF�,QIODPPDWRU\�'LVHDVH ���

75($70(17�:,7+�,8'�,1�3/$&(�
,Q� WKH� SDVW�� ,8'V� ZHUH� JHQHUDOO\� UHPRYHG�� EDVHG� RQ� WKH� EHOLHI� WKDW�
EHFDXVH�LW�LV�D�IRUHLJQ�ERG\��UHPRYDO�RI�WKH�,8'�ZRXOG�DOORZ�WUHDWPHQW�
WR�EH�PRUH�HIIHFWLYH��7KHUH� LV�D� ORZ�ULVN�RI�3,'�IURP�,8'�LQVHUWLRQ��
HVSHFLDOO\� ZKHQ� 67,� WHVWLQJ� LV� GRQH� FRQFRPLWDQWO\� DQG� LPPHGLDWH�
WUHDWPHQW� LV� LQLWLDWHG��� &XUUHQW� &HQWHUV� IRU� 'LVHDVH� &RQWURO� DQG�
3UHYHQWLRQ�JXLGHOLQHV�VXJJHVW�WKDW�WKHUH�LV�LQVXIILFLHQW�HYLGHQFH�WR�
UHFRPPHQG� ,8'� UHPRYDO� EHIRUH� WUHDWPHQW� IRU� 3,'�� EHFDXVH� WKH�
GHYLFH� LV�XVXDOO\�QRW� WKH� VRXUFH�RI� LQIHFWLRQ�� )RU� LQGLYLGXDOV� XVLQJ�
,8'�IRU�ELUWK�FRQWURO�ZKR�GHYHORS�3,'��WKHUH�DUH�QR�GDWD�WR�VXSSRUW�
WKH�XVH�RI�RQH�WUHDWPHQW�UHJLPHQ�RYHU�DQRWKHU��&ORVH�FOLQLFDO�IROORZ�
XS�LV�SUXGHQW��,I�WKHUH�LV�D�FRQFHUQ�UHJDUGLQJ�3,'�LQ�D�SDWLHQW�ZLWK�DQ�
,8'�SODFHG�LQ�WKH�ODVW���ZHHNV��LW�LV�UHDVRQDEOH�WR�FRQVXOW�D�J\QHFROR�
JLVW�UHJDUGLQJ�UHPRYDO��

75($70(17�,1�+,9�,1)(&7,21
0LFURELRORJLFDOO\��+,9�SRVLWLYH�ZRPHQ�DUH�PRUH� OLNHO\� WR�KDYH� FRQ�
FRPLWDQW� &DQGLGD�� 0\FRSODVPD� KRPLQLV�� +39�� DQG� VWUHSWRFRFFDO�
LQIHFWLRQ��+,9�SRVLWLYH�ZRPHQ�ZLWK�3,'�PD\�H[SHULHQFH�PRUH�VHYHUH�
V\PSWRPV�LUUHVSHFWLYH�RI�&'��FRXQW�DQG�DUH�PRUH�OLNHO\�WR�KDYH�VRQR�
JUDSKLFDOO\� GLDJQRVHG� WXER�RYDULDQ� DEFHVV��+RZHYHU�� WKH\� DSSHDU� WR�
UHVSRQG� VLPLODUO\� WR� WUHDWPHQW� IRU� XQFRPSOLFDWHG�3,'�DV�GR�ZRPHQ�
ZKR�DUH�QRW� LQIHFWHG�ZLWK�+,9�������+,9�SRVLWLYH�VWDWXV�DORQH�LV�QRW�D�
FULWHULRQ�IRU�KRVSLWDOL]DWLRQ�������$OWKRXJK�+,9�VWDWXV�KDV�EHHQ�UHPRYHG�
IURP�VSHFLILF�DGPLVVLRQ�FRQVLGHUDWLRQV��WKH������&HQWHUV�IRU�'LVHDVH�
&RQWURO�DQG�3UHYHQWLRQ�67,�JXLGHOLQHV�QRWH�WKDW�³ZKHWKHU�WKH�PDQDJH�
PHQW� RI� LPPXQRGHILFLHQW� +,9�LQIHFWHG� ZRPHQ� ZLWK� 3,'� UHTXLUHV�
PRUH�DJJUHVVLYH�LQWHUYHQWLRQV��H�J��KRVSLWDOL]DWLRQ�RU�SDUHQWHUDO�DQWL�
PLFURELDO�UHJLPHQV��KDV�QRW�EHHQ�GHWHUPLQHG�́ ��

75($70(17�2)�$'2/(6&(176
6HYHUDO� VWXGLHV� KDYH� UDLVHG� DGGLWLRQDO� FRQFHUQV� DERXW� WKH� RXWSDWLHQW�
PDQDJHPHQW�RI�HDUO\�DGROHVFHQWV��(DUO\�DQG�PLG�DGROHVFHQWV�ZHUH�QRW�
ZHOO� UHSUHVHQWHG� LQ� WKH� 3HOYLF� ,QIODPPDWRU\� 'LVHDVH� (YDOXDWLRQ� DQG�
&OLQLFDO�+HDOWK�VWXG\��DQG�RI�WKRVH�HQUROOHG��DGROHVFHQWV�KDG�LQFUHDVHG�
ULVN� RI� UHFXUUHQW� 3,'� DQG� D� VKRUWHU� WLPH� WR� SUHJQDQF\� DIWHU� DQ� DFXWH�
HSLVRGH� FRPSDUHG� ZLWK� DGXOW� HQUROOHHV�� $GROHVFHQWV� KRVSLWDOL]HG� LQ�
SHGLDWULF�FHQWHUV�RIWHQ�UHFHLYH�VHUYLFHV�EH\RQG�,9�DQWLELRWLFV��LQFOXGLQJ�
HGXFDWLRQ�RQ�ULVN� UHGXFWLRQ��HPRWLRQDO�VXSSRUW�� VRFLDO�ZRUN� LQWHUYHQ�
WLRQ�� DVVLVWDQFH� ZLWK� FRPPXQLFDWLQJ� WKH� QDWXUH� RI� WKHLU� LOOQHVV� ZLWK�
SDUHQWV��DQG�DVVLVWDQFH�WR�DUUDQJH�FORVH�IROORZ�XS������

$/7(51$7,9(�$17,%,27,&6�
)RU� WKRVH�ZLWK� VHYHUH�FHSKDORVSRULQ�DOOHUJ\��VSHFWLQRP\FLQ� LV� UHFRP�
PHQGHG� LQ� &DQDGD� DQG� (XURSH� EXW� LV� QRW� FXUUHQWO\� DYDLODEOH� LQ� WKH�
8QLWHG�6WDWHV��)RU�PRUH�LQIRUPDWLRQ��VHH�WKH�&HQWHUV�IRU�'LVHDVH�&RQWURO�
DQG�3UHYHQWLRQ�:HE�SDJHV� RQ� DQWLELRWLF�UHVLVWDQW� JRQRUUKHD� DW� KWWS���
ZZZ�FGF�JRY�VWG�*RQRUUKHD�DUJ�GHIDXOW�KWP���

0XOWLSOH� VWXGLHV� KDYH� GHPRQVWUDWHG� SRRU� FRPSOLDQFH�ZLWK� GR[\F\�
FOLQH� WKHUDS\�����������ZLWK�SDUWLDO�FRPSOLDQFH���DQG�����WR�����RI�
SDWLHQWV�QHYHU�ILOO� WKHLU�SUHVFULSWLRQV�������5HFHQWO\��JHQHULF�GR[\F\FOLQH�
KDV� EHHQ� GLIILFXOW� WR� ILQG� GXH� WR�PDQXIDFWXULQJ� VKRUWDJHV� DQG�� ZKHQ�
DYDLODEOH��PD\� EH� TXLWH� H[SHQVLYH�� UHVXOWLQJ� LQ� SDWLHQW� QRQFRPSOLDQFH�
ZLWK�WUHDWPHQW��)RU�3,'�WUHDWPHQW��D]LWKURP\FLQ�LV�DQ�DOWHUQDWLYH��ZLWK�
GRVLQJ�DV�HLWKHU�����PLOOLJUDPV�32�RQFH�D�GD\�IRU���GD\V�RU���JUDP�RQFH�
D�ZHHN�IRU���ZHHNV����7KH�ORQJ�KDOI�OLIH�RI�D]LWKURP\FLQ�UHTXLUHV�VLJQLIL�
FDQWO\�IHZHU�GRVHV��ZKLFK�LV�WKRXJKW�WR�LPSURYH�WKH�OLNHOLKRRG�RI�SDWLHQW�
FRPSOLDQFH�� $]LWKURP\FLQ� DOVR� SURYLGHV� LQWULQVLF� DQWL�LQIODPPDWRU\�
HIIHFWV�DQG�PD\�UHGXFH�ORFDO�WLVVXH�GDPDJH��:HLJK�WKHVH�SRWHQWLDO�EHQ�
HILWV�DJDLQVW�WKH�ODFN�RI�ODUJH�VFDOH�RU�ORQJ�WHUP�VWXGLHV�FRPSDULQJ�WKH�
HIIHFWLYHQHVV�RI�D]LWKURP\FLQ�WR�GR[\F\FOLQH�LQ�WKH�WUHDWPHQW�RI�3,'�DQG�
WKH�SRVVLELOLW\�RI�HPHUJLQJ�UHVLVWDQFH�WR�D]LWKURP\FLQ���������

78%2�29$5,$1�$%6&(66
'LVSURSRUWLRQDWH�XQLODWHUDO�DGQH[DO�WHQGHUQHVV�RU�DGQH[DO�PDVV�RU�IXOO�
QHVV�PD\�LQGLFDWH�D�WXER�RYDULDQ�DEVFHVV��,Q�ZRPHQ�ZLWK�FOLQLFDO�WR[LFLW\�

DQG�DV\PPHWULF�SHOYLF�ILQGLQJV��REWDLQ�D�SHOYLF�86��0RVW�WXER�RYDULDQ�
DEVFHVVHV������WR������UHVROYH�ZLWK�DQWLELRWLF�DGPLQLVWUDWLRQ�DORQH������

,Q�WKH�VHWWLQJ�RI�WXER�RYDULDQ�DEVFHVV��RUDO�WKHUDS\�VKRXOG�EH�FRQWLQXHG�
ZLWK�FOLQGDP\FLQ������PLOOLJUDPV�32�IRXU�WLPHV�SHU�GD\��RU�PHWURQLGD�
]ROH�ZLWK�GR[\F\FOLQH�IRU�EHWWHU�DQDHUREH�FRYHUDJH�IRU����GD\V��3DWLHQWV�
ZKR�GR�QRW�LPSURYH�DIWHU����KRXUV�RI�WUHDWPHQW�VKRXOG�EH�UHHYDOXDWHG�
IRU� SRVVLEOH� &7�� RU� 86�JXLGHG� SHUFXWDQHRXV� GUDLQDJH�� ODSDURVFRSLF�
GUDLQDJH�� SRVWHULRU� FROSRWRP\�ZLWK�GUDLQDJH�� VXUJLFDO� LQWHUYHQWLRQ�� RU�
UHFRQVLGHUDWLRQ�RI�RWKHU�SRVVLEOH�GLDJQRVHV��$EVFHVVHV���FP�RU�ODUJHU�RQ�
LPDJLQJ�DSSHDU�WR�KDYH�D�KLJKHU�OLNHOLKRRG�RI�UHTXLULQJ�VXUJLFDO�WKHUDS\��
$Q�HQODUJLQJ�SHOYLF�PDVV�PD\�LQGLFDWH�EOHHGLQJ�VHFRQGDU\�WR�YHVVHO�HUR�
VLRQ�RU�D�UXSWXUHG�DEVFHVV��

',6326,7,21�$1'�)2//2:�83
*XLGHOLQHV� IRU� DGPLVVLRQ� �7DEOH� ������� DQG� LQSDWLHQW� WUHDWPHQW�
�7DEOH��������KDYH�HYROYHG�RYHU�WKH�SDVW�GHFDGH��7KHUH�DUH�QR�GDWD�GHP�
RQVWUDWLQJ� WKDW� LQSDWLHQW� WUHDWPHQW� LV� PRUH� HIIHFWLYH� WKDQ� RXWSDWLHQW�
WUHDWPHQW��$PRQJ� WKH�SUREOHPV� HQFRXQWHUHG�ZLWK�RXWSDWLHQW� FDUH� DUH�
WKH�SURYLVLRQ�RI�DGHTXDWH�JXLGHOLQH�GULYHQ�WUHDWPHQW��SDWLHQW�DGKHUHQFH�
WR�WKH�SUHVFULEHG�WKHUDSHXWLF�UHJLPHQ��GLIILFXOW\�LQ�DUUDQJLQJ�RXWSDWLHQW�
DGPLQLVWUDWLRQ�RI�SDUHQWHUDO�PHGLFDWLRQV��DQG�FRRUGLQDWLRQ�RI����KRXU�
IROORZ�XS� HYDOXDWLRQ�� DOO� RI� ZKLFK� KDYH� EHHQ� LPSOLFDWHG� DV� FDXVHV� RI�
WUHDWPHQW�IDLOXUH��&RQVLGHU�WKHVH�DQG�RWKHU�FRQVWUDLQWV�ZKHQ�GHWHUPLQ�
LQJ�WKH�SDWLHQW¶V�DELOLW\�WR�IROORZ�RU�WROHUDWH�DQ�RXWSDWLHQW�UHJLPHQ��
,QVWLWXWLRQV� VKRXOG� FRQVLGHU� DGRSWLRQ� RI� SURWRFROL]HG� WUHDWPHQW�

JXLGHOLQHV� WR� KHOS� WR� HQVXUH� ILGHOLW\� WR� VWDQGDUGV� RI� FDUH��$GPLVVLRQ�
GHFLVLRQV� LQ� WKH� ('� DUH� EDVHG� RQ� VHYHULW\� RI� LOOQHVV�� OLNHOLKRRG� RI�
DGKHUHQFH� WR� RXWSDWLHQW� PHGLFDWLRQ� UHJLPHQ�� OLNHOLKRRG� RI� PDMRU�
DQDHURELF� LQIHFWLRQ��,8'��VXVSHFWHG�SHOYLF�RU�WXER�RYDULDQ�DEVFHVV��
RU�KLVWRU\�RI�UHFHQW�XWHULQH�LQVWUXPHQWDWLRQ���FHUWDLQW\�RI�GLDJQRVLV��
FRH[LVWLQJ� LOOQHVV� DQG� LPPXQRVXSSUHVVLRQ�� SUHJQDQF\�� SDWLHQW� DJH��
DQG�RWKHU�PDMRU�IHUWLOLW\�LVVXHV�
,I�WKH�SDWLHQW�LV�GLVFKDUJHG��DUUDQJH�UHHYDOXDWLRQ�ZLWKLQ����KRXUV�IRU�

FOLQLFDO�LPSURYHPHQW�DQG�DGKHUHQFH�WR�WKH�SUHVFULEHG�UHJLPHQ��(QFRXU�
DJH�SDUWQHU�HYDOXDWLRQ�DQG�WUHDWPHQW��7HVW�DQG�WUHDW�IRU�RWKHU�67,V�LI�QRW�
DOUHDG\�GRQH��(GXFDWH�SDWLHQWV�DERXW� WKH�XVH�RI�EDUULHU�FRQWUDFHSWLYHV�
DQG�RWKHU�³VDIH�VH[´�WHFKQLTXHV�WR�OHVVHQ�WKH�ULVN�RI�UHLQIHFWLRQ��&RXQVHO�
WKH�SDWLHQW� WR� UHPDLQ�DEVWLQHQW� IURP�VH[XDO�DFWLYLW\�XQWLO���ZHHN�DIWHU�
WUHDWPHQW� LV� ILQLVKHG� IRU� ERWK� WKH� SDWLHQW� DQG� SDUWQHU� DQG� V\PSWRPV�
KDYH�DEDWHG��
3DUWQHU� WUHDWPHQW�LV�FUXFLDO� WR�SUHYHQWLQJ�UHSHDWHG�HSLVRGHV�RI�3,'��

7KLV�FDQ�EH�GLIILFXOW�WR�HQVXUH��,I�WKH�FXUUHQW�SDUWQHU�KDV�DFFRPSDQLHG�
WKH�SDWLHQW�WR�WKH�('��DQG�WKH�SDWLHQW�LV�ZLOOLQJ�WR�WHOO�WKLV�SDUWQHU�DERXW�
KHU�LQIHFWLRQ��VKH�FDQ�EH�DVNHG�WR�VXJJHVW�LPPHGLDWH�('�HYDOXDWLRQ�WR�
KHU�SDUWQHU�� ,I�QRW�� WKH�SDWLHQW� VKRXOG�EH� LQVWUXFWHG� WR�QRWLI\�SDUWQHUV�
ZLWK�ZKRP�VKH�KDV�KDG�VH[XDO�FRQWDFW�LQ�WKH����GD\V�SUHFHGLQJ�WKH�RQVHW�
RI�KHU�V\PSWRPV�WR�JR�WR�WKH�ORFDO�SXEOLF�KHDOWK�GHSDUWPHQW�RU�67,�FOLQLF�
IRU�HPSLULF�WUHDWPHQW�RI�1��JRQRUUKRHDH�DQG�&��WUDFKRPDWLV��$���PLQXWH�
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