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���&OLQLFDO�SDUWLFXODUV

����7KHUDSHXWLF�LQGLFDWLRQV
7KH�WUHDWPHQW�RI�PRGHUDWH�WR�VHYHUH�SDLQ�

����3RVRORJ\�DQG�PHWKRG�RI�DGPLQLVWUDWLRQ
3RVRORJ\

7KH�GRVH�VKRXOG�EH�DGMXVWHG�WR�WKH�LQWHQVLW\�RI�WKH�SDLQ�DQG�WKH�VHQVLWLYLW\�RI�WKH�LQGLYLGXDO�

SDWLHQW��7KH�ORZHVW�HIIHFWLYH�GRVH�IRU DQDOJHVLD�VKRXOG�JHQHUDOO\�EH�VHOHFWHG�

$GXOWV�DQG�FKLOGUHQ�RYHU����\HDUV

$FXWH�SDLQ� $GXOWV�DQG�FKLOGUHQ�RYHU�DJH����\HDUV��������PJ�����WLPHV�GDLO\��3DWLHQWV�ZLWK

ORZ� ZHLJKW� VKRXOG� XVH� ���PJ�NJ� ERG\ZHLJKW�� 'XUDWLRQ� RI� WKHUDS\� GHSHQGV� XSRQ� FOLQLFDO�

QHHG�

&KURQLF�SDLQ� $Q�LQLWLDO�GRVH�RI���PJ�RU����PJ�LV� IROORZHG�E\�GRVHV�RI���PJ�RU����PJ�

HYHU\��� WR���KRXUV��DFFRUGLQJ� WR�SDLQ�VHYHULW\��7KH�QHHG�IRU�FRQWLQXHG� WUHDWPHQW�VKRXOG�EH�

DVVHVVHG�DW�UHJXODU�LQWHUYDOV��DV�ZLWKGUDZDO�V\PSWRPV�DQG�GHSHQGHQFH�KDYH�EHHQ�UHSRUWHG��

$�WRWDO�GDLO\�GRVH�RI����PJ�VKRXOG�QRW�EH�H[FHHGHG�

7UDPDGRO� VKRXOG� XQGHU� QR� FLUFXPVWDQFHV� EH� DGPLQLVWHUHG� IRU� ORQJHU� WKDQ� DEVROXWHO\�
QHFHVVDU\�� ,I� ORQJ�WHUP�SDLQ�WUHDWPHQW�ZLWK�WUDPDGRO� LV�QHFHVVDU\� LQ�YLHZ�RI�WKH�QDWXUH�DQG�
VHYHULW\�RI�WKH�LOOQHVV��WKHQ�FDUHIXO�DQG�UHJXODU�PRQLWRULQJ�VKRXOG�EH�FDUULHG�RXW��LI�QHFHVVDU\�
ZLWK� EUHDNV� LQ� WUHDWPHQW�� WR� HVWDEOLVK� ZKHWKHU� DQG� WR� ZKDW� H[WHQW� IXUWKHU� WUHDWPHQW� LV�
QHFHVVDU\�

2OGHU�SHRSOH

$� GRVH� DGMXVWPHQW� LV� QRW� XVXDOO\� QHFHVVDU\� LQ� SDWLHQWV� XS� WR� ��� \HDUV� ZLWKRXW� FOLQLFDOO\�
PDQLIHVW�KHSDWLF�RU�UHQDO�LQVXIILFLHQF\��,Q�HOGHUO\�SDWLHQWV�RYHU����\HDUV�HOLPLQDWLRQ�PD\�EH�
SURORQJHG�� 7KHUHIRUH�� LI� QHFHVVDU\� WKH� GRVDJH� LQWHUYDO� LV� WR� EH� H[WHQGHG� DFFRUGLQJ� WR� WKH�
SDWLHQW
V�UHTXLUHPHQWV�

3DWLHQWV�ZLWK�UHQDO�LPSDLUPHQW�UHQDO�GLDO\VLV

7KH� HOLPLQDWLRQ� RI� WUDPDGRO� PD\� EH� SURORQJHG� LQ� WKHVH� SDWLHQWV�� 7KH� XVXDO� LQLWLDO� GRVDJH�

VKRXOG� EH� XVHG�� ,Q� WKHVH� SDWLHQWV� SURORQJDWLRQ� RI� WKH� GRVDJH� LQWHUYDOV� VKRXOG� EH� FDUHIXOO\�

FRQVLGHUHG�DFFRUGLQJ�WR�WKH�SDWLHQW
V�UHTXLUHPHQWV�

)RU�SDWLHQWV�ZLWK�FUHDWLQLQH�FOHDUDQFH����PO�PLQ��WKH�GRVDJH�LQWHUYDO�VKRXOG�EH�LQFUHDVHG�WR�
���KRXUV��7UDPDGRO�LV�QRW�UHFRPPHQGHG�LQ�SDWLHQWV�ZLWK�VHYHUH�UHQDO�LPSDLUPHQW��FUHDWLQLQH�
FOHDUDQFH����PO�PLQ���7UDPDGRO�LV�UHPRYHG�YHU\�VORZO\�E\�KDHPRGLDO\VLV�RU�KDHPRILOWUDWLRQ�
VR�SRVW�GLDO\VLV�DGPLQLVWUDWLRQ�WR�PDLQWDLQ�DQDOJHVLD�LV�QRW�XVXDOO\�QHFHVVDU\�

3DWLHQWV�ZLWK�KHSDWLF�LPSDLUPHQW



7KH�HOLPLQDWLRQ�RI�WUDPDGRO�PD\�EH�SURORQJHG��7KH�XVXDO�GRVDJH�VKRXOG�EH�GLYLGHG�LQ����RU�
WKH� GRVDJH� LQWHUYDO� VKRXOG� EH� H[WHQGHG� WR� ��� KRXUV�� ,Q� WKHVH� SDWLHQWV� SURORQJDWLRQ� RI� WKH�
GRVDJH� LQWHUYDOV� VKRXOG� EH� FDUHIXOO\� FRQVLGHUHG� DFFRUGLQJ WR� WKH� SDWLHQW
V� UHTXLUHPHQWV�� ,Q�
VHYHUH�KHSDWLF�LPSDLUPHQW��WKH�SURGXFW�LV�FRQWUDLQGLFDWHG�

3DHGLDWULF�SRSXODWLRQ

&KLOGUHQ�XQGHU����\HDUV��1RW�UHFRPPHQGHG�

0HWKRG�RI�DGPLQLVWUDWLRQ

7KH�FDSVXOHV�DUH�WDNHQ�RUDOO\��LQGHSHQGHQW�RI�PHDOV��VZDOORZHG�ZKROH�ZLWK�ZDWHU

����&RQWUDLQGLFDWLRQV

7KLV�SURGXFW�LV�FRQWUDLQGLFDWHG�LQ�WKH�IROORZLQJ�VLWXDWLRQV�

� +\SHUVHQVLWLYLW\�WR�WKH�DFWLYH�VXEVWDQFH�RU�DQ\�RI�WKH�RWKHU�

� $FXWH�LQWR[LFDWLRQ�ZLWK�FHQWUDO�QHUYRXV�V\VWHP�GHSUHVVDQWV��DOFRKRO��K\SQRWLFV��FHQWUDOO\�

DFWLQJ DQDOJHVLFV��RSLRLGV��SV\FKRWURSLF�GUXJV��

� 3DWLHQWV�UHFHLYLQJ�PRQRDPLQH�R[LGDVH�LQKLELWRUV�RU�ZLWKLQ�WZR�ZHHNV�RI�WKHLU�ZLWKGUDZDO�

� 6HYHUH�KHSDWLF�LPSDLUPHQW�

� 6HYHUHO\�LPSDLUHG�NLGQH\�IXQFWLRQ��FUHDWLQLQH�FOHDUDQFH�OHVV�WKDQ���PO�PLQ��

� 6HYHUH�UHVSLUDWRU\�LPSDLUPHQW�

� (SLOHSV\�QRW�FRQWUROOHG�E\�DGHTXDWH�WUHDWPHQW�

� 7UDPDGRO�PXVW�QRW�EH�DGPLQLVWHUHG�GXULQJ�EUHDVWIHHGLQJ�LI�ORQJ�WHUP�WUHDWPHQW��L�H�PRUH�

WKDQ���WR���GD\V��LV�QHFHVVDU\�

� )RU�XVH�LQ�QDUFRWLF�ZLWKGUDZDO�WUHDWPHQW�

����6SHFLDO�ZDUQLQJV�DQG�SUHFDXWLRQV�IRU�XVH

&DUH�VKRXOG�EH�WDNHQ�DQG�WKH�ULVN�EHQHILW�RI�WUHDWPHQW�GHWHUPLQHG�SULRU�WR�DGPLQLVWUDWLRQ�RI�

WUDPDGRO�LQ�WKH�IROORZLQJ�VLWXDWLRQV�

� :LWKGUDZDO�V\PSWRPV��$W�WKHUDSHXWLF�GRVHV�WUDPDGRO�KDV�WKH�SRWHQWLDO�WR�FDXVH�ZLWKGUDZDO�
V\PSWRPV��$� UHSRUWLQJ� IUHTXHQF\� RI� �� LQ� ����� KDV� EHHQ� VWDWHG��:KHQ� D� SDWLHQW� QR� ORQJHU�
UHTXLUHV� WKHUDS\�ZLWK� WUDPDGRO�� LW�PD\� EH� DGYLVDEOH� WR� WDSHU� WKH� GRVH� JUDGXDOO\� WR� SUHYHQW�
V\PSWRPV�RI�ZLWKGUDZDO�

� 'UXJ�GHSHQGHQFH�DQG�DEXVH��5HSRUWV�RI�WKHVH�DUH�UDUH�DQG�OHVV�IUHTXHQW WKDQ�ZLWKGUDZDO�

UHDFWLRQV��7KH�FOLQLFDO�QHHG�IRU�DQDOJHVLF�WUHDWPHQW�VKRXOG�EH�UHYLHZHG�UHJXODUO\�



� 7ROHUDQFH��SV\FKLF�DQG�SK\VLFDO�GHSHQGHQFH�PD\�GHYHORS��HVSHFLDOO\�DIWHU�ORQJ�WHUP�XVH��,Q�

SDWLHQWV�ZLWK� D� WHQGHQF\� WR� GUXJ� DEXVH� RU� GHSHQGHQFH��7UHDWPHQW� VKRXOG� RQO\� EH� IRU� VKRUW�

SHULRGV�DQG�XQGHU�PHGLFDO�VXSHUYLVLRQ�

� 2SLRLG�GHSHQGHQW�SDWLHQWV��7UDPDGRO�LV�QRW�VXLWDEOH�DV�D VXEVWLWXWH�LQ�WKHVH�SDWLHQWV�DQG�

FDQQRW�VXSSUHVV�PRUSKLQH�ZLWKGUDZDO�V\PSWRPV�

� ,Q�SDWLHQWV�VHQVLWLYH�WR�RSLDWHV�WKH�SURGXFW�VKRXOG�RQO\�EH�XVHG�ZLWK�FDXWLRQ�

� 7UDPDGRO� VKRXOG�EH�XVHG�ZLWK�FDXWLRQ� LQ�SDWLHQWV�ZLWK�KHDG� LQMXU\�� LQFUHDVHG� LQWUDFUDQLDO�
SUHVVXUH�� LPSDLUPHQW�RI� KHSDWLF� �PHWDEROLVP�RI� WUDPDGRO� DQG�DFWLYH�PHWDEROLWH� LV� UHGXFHG��
DQG� UHQDO� �GHFUHDVHG� UDWH� DQG� H[WHQW� RI� H[FUHWLRQ� RI� WUDPDGRO� DQG� WKH� DFWLYH� PHWDEROLWH��
IXQFWLRQ��GHFUHDVHG�OHYHO�RI�FRQVFLRXVQHVV�DQG�LQ�SDWLHQWV�SURQH�WR�FRQYXOVLYH�GLVRUGHU�RU�LQ�
VKRFN�

� 3DWLHQWV�SURQH�WR�FRQYXOVLYH�GLVRUGHUV��&RQYXOVLRQV�KDYH�EHHQ�UHSRUWHG�DW�WKHUDSHXWLF�GRVHV�
DQG� WKH�ULVN�PD\�EH� LQFUHDVHG�DW�GRVHV�H[FHHGLQJ� WKH�XVXDO�XSSHU�GDLO\�GRVH� OLPLW��3DWLHQWV�
ZLWK� D� KLVWRU\� RI� HSLOHSV\� RU� WKRVH� VXVFHSWLEOH� WR� VHL]XUHV� VKRXOG� RQO\� EH� WUHDWHG� ZLWK�
WUDPDGRO� LI� WKHUH� DUH� FRPSHOOLQJ� FOLQLFDO� UHDVRQV�� 7KH� ULVN� RI� FRQYXOVLRQV�PD\� LQFUHDVH� LQ�
SDWLHQWV� WDNLQJ� WUDPDGRO� DQG�FRQFRPLWDQW�PHGLFDWLRQ� WKDW� ORZHUV� WKH� VHL]XUH� WKUHVKROG� �VHH�
,QWHUDFWLRQV�ZLWK�RWKHU�PHGLFDPHQWV�DQG�RWKHU�IRUPV�RI�LQWHUDFWLRQV�VHFWLRQ��

� &DUH�VKRXOG�EH�WDNHQ�ZKHQ�WUHDWLQJ�SDWLHQWV�ZLWK�UHVSLUDWRU\�GHSUHVVLRQ��RU�LI�FRQFRPLWDQW�

&16�GHSUHVVDQW�GUXJV�DUH�EHLQJ�DGPLQLVWHUHG��RU�LI�WKH�UHFRPPHQGHG�GRVDJH�LV�VLJQLILFDQWO\�

H[FHHGHG�DV�WKH�SRVVLELOLW\�RI�UHVSLUDWRU\�GHSUHVVLRQ�FDQQRW�EH�H[FOXGHG�LQ�WKHVH�VLWXDWLRQV�

� 7KH�FRQFRPLWDQW�XVH�RI�FDUEDPD]HSLQH�RU�FRQFRPLWDQW�LQWDNH�RI�DOFRKRO�ZLWK�WUDPDGRO�LV�

QRW�UHFRPPHQGHG�

� %XSUHQRUSKLQH�DQG�RWKHU�PL[HG�DJRQLVWV�DQWDJRQLVWV��QDOWUH[RQH�

� $V�WKHUH�KDYH�EHHQ�IDWDO FDVHV�RI�XQLQWHQGHG�RYHUGRVH�ZLWK�WUDPDGRO�DVVRFLDWHG�ZLWK�WKH�XVH�

RI� SV\FK�DFWLYH� PHGLFLQHV� RU� VXEVWDQFHV� LQFOXGLQJ� DOFRKRO� WUDPDGRO� VKRXOG� EH� SUHVFULEHG�

ZLWK�FDUH�LQ�DOFRKROLFV�DQG�XVHUV�RI�RWKHU�SV\FKR�DFWLYH�GUXJV�

� 5LVN�IURP�FRQFRPLWDQW�XVH�RI�VHGDWLYH�PHGLFLQHV�VXFK�DV�EHQ]RGLD]HSLQHV�RU�UHODWHG�GUXJV��
&RQFRPLWDQW� XVH� RI� 7UDPDGRO� DQG� VHGDWLYH� PHGLFLQHV� VXFK� DV� EHQ]RGLD]HSLQHV� RU� UHODWHG�
GUXJV�PD\�UHVXOW�LQ�VHGDWLRQ��UHVSLUDWRU\�GHSUHVVLRQ��FRPD�DQG�GHDWK��%HFDXVH�RI�WKHVH�ULVNV��
FRQFRPLWDQW� SUHVFULELQJ�ZLWK� WKHVH� VHGDWLYH�PHGLFLQHV� VKRXOG� EH� UHVHUYHG� IRU� SDWLHQWV� IRU�
ZKRP� DOWHUQDWLYH� WUHDWPHQW� RSWLRQV� DUH� QRW� SRVVLEOH�� ,I� D� GHFLVLRQ� LV� PDGH� WR� SUHVFULEH�
7UDPDGRO�FRQFRPLWDQWO\�ZLWK�VHGDWLYH�PHGLFLQHV�� WKH�ORZHVW�HIIHFWLYH�GRVH�VKRXOG�EH�XVHG��
DQG�WKH�GXUDWLRQ�RI�WUHDWPHQW�VKRXOG�EH�DV�VKRUW�DV�SRVVLEOH��7KH�SDWLHQWV�VKRXOG�EH�IROORZHG�
FORVHO\� IRU�VLJQV�DQG�V\PSWRPV�RI�UHVSLUDWRU\�GHSUHVVLRQ�DQG�VHGDWLRQ�� ,Q� WKLV� UHVSHFW�� LW� LV�
VWURQJO\�UHFRPPHQGHG�WR�LQIRUP�SDWLHQWV�DQG�WKHLU�FDUHJLYHUV�WR�EH�DZDUH�RI�WKHVH�V\PSWRPV��
$IWHU� ORQJ� WHUP� WUHDWPHQW� �!� ��PRQWKV�� RI� DQDOJHVLFV�ZLWK� XVH� HYHU\� VHFRQG� GD\� RU�PRUH�
IUHTXHQWO\��KHDGDFKH�PD\�GHYHORS�RU�DJJUDYDWH��+HDGDFKH�FDXVHG�E\�RYHUXVH�RI�DQDOJHVLFV



�02+�� PHGLFDWLRQ�RYHUXVH�KHDGDFKH��VKRXOG�QRW�EH�WUHDWHG�E\�LQFUHDVLQJ�WKH�GRVH��,Q�VXFK�

FDVHV�WKH�XVH�RI�DQDOJHVLFV�VKRXOG�EH�GLVFRQWLQXHG�LQ�FRQVXOWDWLRQ�ZLWK�D�GRFWRU�

&<3�'��PHWDEROLVP

7UDPDGRO� LV�PHWDEROL]HG� E\� WKH� OLYHU� HQ]\PH�&<3�'��� ,I� D� SDWLHQW� KDV� D� GHILFLHQF\� RU� LV�
FRPSOHWHO\�ODFNLQJ�WKLV�HQ]\PH�DQ�DGHTXDWH�DQDOJHVLF�HIIHFW�PD\�QRW�EH�REWDLQHG��(VWLPDWHV�
LQGLFDWH�WKDW�XS�WR����RI�WKH�&DXFDVLDQ�SRSXODWLRQ�PD\�KDYH�WKLV�GHILFLHQF\��+RZHYHU��LI�WKH�
SDWLHQW� LV� DQ� XOWUD�UDSLG�PHWDEROL]HU� WKHUH� LV� D� ULVN� RI� GHYHORSLQJ� �VLGH� HIIHFWV!� RI� RSLRLG�
WR[LFLW\�HYHQ�DW�FRPPRQO\�SUHVFULEHG�GRVHV�

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

LQWHUDFWLRQ�7UDPDGRO�VKRXOG�QRW EH�FRPELQHG�ZLWK�0$2�LQKLELWRUV�

,Q�SDWLHQWV�WUHDWHG�ZLWK�0$2�LQKLELWRUV�LQ�WKH����GD\V�SULRU�WR�WKH�XVH�RI�WKH�RSLRLG�SHWKLGLQH��
OLIH� WKUHDWHQLQJ� LQWHUDFWLRQV� RQ� WKH� FHQWUDO� QHUYRXV� V\VWHP�� UHVSLUDWRU\� DQG� FDUGLRYDVFXODU�
IXQFWLRQ�KDYH�EHHQ�REVHUYHG��7KH VDPH�LQWHUDFWLRQV�ZLWK�0$2�LQKLELWRUV�FDQQRW�EH�UXOHG�RXW�
GXULQJ�WUHDWPHQW�ZLWK�7UDPDGRO�

&RQFRPLWDQW�DGPLQLVWUDWLRQ�RI�7UDPDGRO�ZLWK�RWKHU�FHQWUDOO\�GHSUHVVDQW�PHGLFLQDO�SURGXFWV�

LQFOXGLQJ�DOFRKRO�PD\�SRWHQWLDWH�WKH�&16�HIIHFWV�

7KH�UHVXOWV�RI�SKDUPDFRNLQHWLF�VWXGLHV�KDYH�VR�IDU�VKRZQ�WKDW�RQ�WKH�FRQFRPLWDQW�RU�SUHYLRXV�
DGPLQLVWUDWLRQ�RI�FLPHWLGLQH��HQ]\PH�LQKLELWRU��FOLQLFDOO\�UHOHYDQW�LQWHUDFWLRQV�DUH�XQOLNHO\�WR�
RFFXU�� 6LPXOWDQHRXV� RU� SUHYLRXV� DGPLQLVWUDWLRQ� RI� FDUEDPD]HSLQH� �HQ]\PH� LQGXFHU�� PD\�
UHGXFH�WKH�DQDOJHVLF�HIIHFW�DQG�VKRUWHQ�WKH�GXUDWLRQ�RI�DFWLRQ�

7KH� FRPELQDWLRQ� ZLWK� PL[HG� DJRQLVW�DQWDJRQLVWV� �H�J�� EXSUHQRUSKLQH�� QDOEXSKLQH��

SHQWD]RFLQH�� DQG� WUDPDGRO� LV� QRW� DGYLVDEOH�� EHFDXVH� WKH� DQDOJHVLF� HIIHFW� RI� D� SXUH� DJRQLVW�

PD\�EH�WKHRUHWLFDOO\�UHGXFHG�LQ�VXFK�FLUFXPVWDQFHV�

7UDPDGRO�FDQ�LQGXFH�FRQYXOVLRQV�DQG�LQFUHDVH�WKH�SRWHQWLDO�IRU�VHOHFWLYH�VHURWRQLQ�UH�XSWDNH�
LQKLELWRUV�� �665,V��� VHURWRQLQ�QRUHSLQHSKULQH� UHXSWDNH� LQKLELWRUV� �615,V��� WULF\FOLF� DQWL�
GHSUHVVDQWV��DQWL�SV\FKRWLFV�DQG�RWKHU�VHL]XUH�WKUHVKROG�ORZHULQJ�PHGLFLQDO�SURGXFWV��VXFK�DV�
EXSURSLRQ��PLUWD]DSLQH��WHWUDK\GURFDQQDELQRO��WR�FDXVH�FRQYXOVLRQV�

&RQFRPLWDQW�WKHUDSHXWLF�XVH�RI�WUDPDGRO�DQG�VHURWRQHUJLF�GUXJV��VXFK�DV�VHOHFWLYH�VHURWRQLQ�
UHXSWDNH� LQKLELWRUV� �665,V��� VHURWRQLQ�QRUHSLQHSKULQH� UHXSWDNH� LQKLELWRUV� �615,V��� 0$2�
LQKLELWRUV�� WULF\FOLF� DQWLGHSUHVVDQWV� DQG�PLUWD]DSLQH�PD\� FDXVH� VHURWRQLQ� WR[LFLW\�� 6LJQV� RI�
VHURWRQLQ� V\QGURPH� PD\� EH� IRU� H[DPSOH� FRQIXVLRQ�� DJLWDWLRQ�� IHYHU�� VZHDWLQJ�� DWD[LD��
K\SHUUHIOH[LD��P\RFORQXV�DQG�GLDUUKRHD�

6HURWRQLQ�V\QGURPH�LV�OLNHO\�ZKHQ�RQH�RI�WKH�IROORZLQJ�LV�REVHUYHG�

� 6SRQWDQHRXV�FORQXV

� ,QGXFLEOH�RU�RFXODU�FORQXV�ZLWK�DJLWDWLRQ�RU�GLDSKRUHVLV



� 7UHPRU�DQG�K\SHUUHIOH[LD

� +\SHUWRQLD�DQG�ERG\�WHPSHUDWXUH�!����R&�DQG�LQGXFLEOH�RU�RFXODU�FORQXV�

:LWKGUDZDO� RI� WKH� VHURWRQLQHUJLF� PHGLFLQDO� SURGXFWV� XVXDOO\� EULQJV� DERXW� D� UDSLG�

LPSURYHPHQW��7UHDWPHQW�GHSHQGV�RQ�WKH�QDWXUH�DQG�VHYHULW\�RI�WKH�V\PSWRPV�

6HGDWLYH�PHGLFLQHV�VXFK�DV�EHQ]RGLD]HSLQHV�RU�UHODWHG�GUXJV�

7KH�FRQFRPLWDQW�XVH�RI�RSLRLGV�ZLWK�VHGDWLYH�PHGLFLQHV�VXFK�DV�EHQ]RGLD]HSLQHV�RU�UHODWHG�

GUXJV� LQFUHDVHV� WKH� ULVN� RI� VHGDWLRQ�� UHVSLUDWRU\� GHSUHVVLRQ�� FRPD� DQG� GHDWK� EHFDXVH� RI�

DGGLWLYH�&16�GHSUHVVDQW�HIIHFW��7KH�GRVH�DQG�GXUDWLRQ�RI�FRQFRPLWDQW�XVH�VKRXOG�EH�OLPLWHG�

&DXWLRQ� VKRXOG� EH� H[HUFLVHG� GXULQJ� FRQFRPLWDQW� WUHDWPHQW� ZLWK� WUDPDGRO� DQG� FRXPDULQ�

GHULYDWLYHV� �H�J�� ZDUIDULQ�� GXH� WR� UHSRUWV� RI� LQFUHDVHG� ,15� ZLWK PDMRU� EOHHGLQJ� DQG�

HFFK\PRVHV�LQ�VRPH�SDWLHQWV�

2WKHU�DFWLYH�VXEVWDQFHV�NQRZQ�WR�LQKLELW�&<3�$���VXFK�DV�NHWRFRQD]ROH�DQG�HU\WKURP\FLQ��
PLJKW�LQKLELW�WKH�PHWDEROLVP�RI�WUDPDGRO��1�GHPHWK\ODWLRQ��SUREDEO\�DOVR�WKH�PHWDEROLVP�RI�
WKH�DFWLYH�2GHPHWK\ODWHG�PHWDEROLWH��7KH�FOLQLFDO�LPSRUWDQFH�RI�VXFK�DQ�LQWHUDFWLRQ�KDV�QRW�
EHHQ�VWXGLHG�

,Q�D�OLPLWHG�QXPEHU�RI�VWXGLHV�WKH�SUH� RU�SRVWRSHUDWLYH�DSSOLFDWLRQ�RI�WKH�DQWLHPHWLF���+7��

DQWDJRQLVW�RQGDQVHWURQ�LQFUHDVHG�WKH�UHTXLUHPHQW�RI�WUDPDGRO�LQ�SDWLHQWV�ZLWK�SRVWRSHUDWLYH�

SDLQ�

����3UHJQDQF\�DQG�ODFWDWLRQ

3UHJQDQF\

$QLPDO� VWXGLHV� ZLWK� WUDPDGRO� UHYHDOHG� DW� YHU\� KLJK� GRVHV� HIIHFWV� RQ� RUJDQ� GHYHORSPHQW��
RVVLILFDWLRQ�DQG�QHRQDWDO�PRUWDOLW\��7HUDWRJHQLF�HIIHFWV�ZHUH�QRW�REVHUYHG��7UDPDGRO�FURVVHV�
WKH� SODFHQWD�� 7KHUH� LV� LQDGHTXDWH� HYLGHQFH� DYDLODEOH� RQ� WKH� VDIHW\� RI� WUDPDGRO� LQ� KXPDQ�
SUHJQDQF\��7KHUHIRUH�WUDPDGRO�VKRXOG�QRW�EH�XVHG�LQ�SUHJQDQW�ZRPHQ�

7UDPDGRO�� DGPLQLVWHUHG�EHIRUH�RU�GXULQJ�ELUWK�� GRHV�QRW�DIIHFW�XWHULQH�FRQWUDFWLOLW\��,Q�QHZ�

ERUQ� LQIDQWV� LW�PD\� LQGXFH� FKDQJHV� LQ� WKH� UHVSLUDWRU\� UDWH�ZKLFK� DUH� XVXDOO\� QRW� FOLQLFDOO\�

UHOHYDQW��&KURQLF�XVH�GXULQJ�SUHJQDQF\�PD\�OHDG�WR�QHRQDWDO�ZLWKGUDZDO�V\PSWRPV�

%UHDVW�IHHGLQJ

$SSUR[LPDWHO\� ������ RI� WKH� PDWHUQDO� GRVH� RI� WUDPDGRO� LV� H[FUHWHG� LQ� EUHDVW� PLON�� ,Q� WKH�
LPPHGLDWH�SRVW�SDUWXP�SHULRG��IRU�PDWHUQDO�RUDO�GDLO\�GRVDJH�XS�WR�����PJ��WKLV�FRUUHVSRQGV�
WR�D�PHDQ�DPRXQW�RI�WUDPDGRO�LQJHVWHG�E\�EUHDVW�IHG�LQIDQWV�RI����RI�WKH�PDWHUQDO�ZHLJKW�
DGMXVWHG�GRVDJH��)RU�WKLV�UHDVRQ�WUDPDGRO�VKRXOG�QRW�EH�XVHG�GXULQJ�ODFWDWLRQ RU�DOWHUQDWLYHO\��
EUHDVW�IHHGLQJ� VKRXOG� EH� GLVFRQWLQXHG� GXULQJ� WUHDWPHQW� ZLWK� WUDPDGRO�� 'LVFRQWLQXDWLRQ� RI�
EUHDVW�IHHGLQJ�LV�JHQHUDOO\�QRW�QHFHVVDU\�IROORZLQJ�D�VLQJOH�GRVH�RI�WUDPDGRO�



)HUWLOLW\

3RVW� PDUNHWLQJ� VXUYHLOODQFH� GRHV� QRW� VXJJHVW� DQ� HIIHFW� RI� WUDPDGRO� RQ� IHUWLOLW\�� $QLPDO�

VWXGLHV�GLG�QRW�VKRZ�DQ�HIIHFW�RI�WUDPDGRO�RQ�IHUWLOLW\�

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

(YHQ�ZKHQ�WDNHQ�DFFRUGLQJ�WR�LQVWUXFWLRQV��WUDPDGRO�PD\�FDXVH�HIIHFWV�VXFK�DV�VRPQROHQFH�

DQG�GL]]LQHVV�DQG�WKHUHIRUH�PD\�LPSDLU�WKH�UHDFWLRQV�RI�GULYHUV�DQG�PDFKLQH�RSHUDWRUV��7KLV�

DSSOLHV�SDUWLFXODUO\�LQ�FRQMXQFWLRQ�ZLWK�DOFRKRO�DQG�RWKHU�SV\FKRWURSLF�VXEVWDQFHV�

7KLV�PHGLFLQH�FDQ�LPSDLU�FRJQLWLYH�IXQFWLRQ�DQG�FDQ�DIIHFW�D�SDWLHQW
V�DELOLW\�WR�GULYH�VDIHO\��

7KLV� FODVV�RI�PHGLFLQH� LV� LQ� WKH� OLVW� RI�GUXJV� LQFOXGHG� LQ� UHJXODWLRQV�XQGHU��D�RI� WKH�5RDG�

7UDIILF�$FW�������:KHQ�SUHVFULELQJ�WKLV�PHGLFLQH��SDWLHQWV�VKRXOG�EH�WROG�

� 7KH�PHGLFLQH�LV�OLNHO\�WR�DIIHFW�\RXU�DELOLW\�WR�GULYH

� 'R�QRW�GULYH�XQWLO�\RX�NQRZ�KRZ�WKH�PHGLFLQH�DIIHFWV�\RX

� ,W�LV�DQ�RIIHQFH�WR�GULYH�ZKLOH�XQGHU�WKH�LQIOXHQFH�RI�WKLV�PHGLFLQH

� +RZHYHU��\RX�ZRXOG�QRW�EH�FRPPLWWLQJ DQ�RIIHQFH��FDOOHG�
VWDWXWRU\�GHIHQFH
��LI��

� 7KH�PHGLFLQH�KDV�EHHQ�SUHVFULEHG�WR�WUHDW�D�PHGLFDO�RU�GHQWDO�SUREOHP�DQG

� <RX�KDYH�WDNHQ�LW�DFFRUGLQJ�WR�WKH�LQVWUXFWLRQV�JLYHQ�E\�WKH�SUHVFULEHU�DQG�LQ�WKH�

LQIRUPDWLRQ�SURYLGHG�ZLWK�WKH�PHGLFLQH�DQG

� ,W�ZDV�QRW�DIIHFWLQJ�\RXU�DELOLW\�WR�GULYH�VDIHO\

����8QGHVLUDEOH�HIIHFWV

7KH�PRVW�FRPPRQO\�UHSRUWHG�DGYHUVH�UHDFWLRQV�DUH�QDXVHD�DQG�GL]]LQHVV��ERWK�RFFXUULQJ�LQ�

PRUH�WKDQ������RI�SDWLHQWV�

7KH�IUHTXHQFLHV�DUH�GHILQHG�DV�IROORZV�
9HU\�FRPPRQ��൒����
&RPPRQ��൒������������
8QFRPPRQ��൒��������������
5DUH��൒�����������������

9HU\�UDUH�����������

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

&DUGLDF�GLVRUGHUV�



8QFRPPRQ�� FDUGLRYDVFXODU� UHJXODWLRQ� �SDOSLWDWLRQ�� WDFK\FDUGLD��� 7KHVH� DGYHUVH� UHDFWLRQV

PD\� RFFXU� HVSHFLDOO\� RQ� LQWUDYHQRXV� DGPLQLVWUDWLRQ� DQG� LQ� SDWLHQWV� ZKR� DUH� SK\VLFDOO\�

VWUHVVHG��

5DUH��EUDG\FDUGLD

,QYHVWLJDWLRQV�

5DUH��LQFUHDVH�LQ�EORRG�SUHVVXUH

9DVFXODU�GLVRUGHUV�

8QFRPPRQ�� FDUGLRYDVFXODU� UHJXODWLRQ� �SRVWXUDO� K\SRWHQVLRQ� RU� FDUGLRYDVFXODU� FROODSVH��

7KHVH�DGYHUVH�UHDFWLRQV�PD\�RFFXU�HVSHFLDOO\�RQ� LQWUDYHQRXV�DGPLQLVWUDWLRQ�DQG� LQ�SDWLHQWV�

ZKR�DUH�SK\VLFDOO\�VWUHVVHG�

0HWDEROLVP�DQG�QXWULWLRQ�GLVRUGHUV�

5DUH��FKDQJHV�LQ�DSSHWLWH

1RW�NQRZQ��K\SRJO\FDHPLD

5HVSLUDWRU\��WKRUDFLF�DQG�PHGLDVWLQDO�GLVRUGHUV�

5DUH��UHVSLUDWRU\�GHSUHVVLRQ��G\VSQRHD

,I� WKH� UHFRPPHQGHG� GRVHV� DUH� FRQVLGHUDEO\� H[FHHGHG� DQG� RWKHU� FHQWUDOO\� GHSUHVVDQW�

VXEVWDQFHV�DUH�DGPLQLVWHUHG�FRQFRPLWDQWO\��UHVSLUDWRU\�GHSUHVVLRQ�PD\�RFFXU�

:RUVHQLQJ� RI� DVWKPD� KDV� EHHQ� UHSRUWHG�� WKRXJK� D� FDXVDO� UHODWLRQVKLS� KDV� QRW� EHHQ�

HVWDEOLVKHG�

1HUYRXV�V\VWHP�GLVRUGHUV�

9HU\�FRPPRQ��GL]]LQHVV

&RPPRQ��KHDGDFKH��VRPQROHQFH

5DUH�� SDUDHVWKHVLD�� WUHPRU�� HSLOHSWLIRUP� FRQYXOVLRQV�� LQYROXQWDU\� PXVFOH� FRQWUDFWLRQV�

DEQRUPDO�FRRUGLQDWLRQ��V\QFRSH��VSHHFK�GLVRUGHUV�

&RQYXOVLRQV� RFFXUUHG� PDLQO\� DIWHU� DGPLQLVWUDWLRQ� RI� KLJK� GRVHV� RI� WUDPDGRO� RU� DIWHU�

FRQFRPLWDQW�WUHDWPHQW�ZLWK�PHGLFLQDO�SURGXFWV�ZKLFK�FDQ�ORZHU�WKH�VHL]XUH�WKUHVKROG�

3V\FKLDWULF�GLVRUGHUV�

5DUH��KDOOXFLQDWLRQV��FRQIXVLRQ��VOHHS�GLVWXUEDQFH��GHOLULXP��DQ[LHW\�DQG�QLJKWPDUHV�

3V\FKLF� DGYHUVH� UHDFWLRQV� PD\� RFFXU� IROORZLQJ� DGPLQLVWUDWLRQ� RI� 7UDPDGRO� ZKLFK� YDU\�

LQGLYLGXDOO\�LQ�LQWHQVLW\�DQG�QDWXUH��GHSHQGLQJ�RQ�SHUVRQDOLW\�DQG�GXUDWLRQ�RI�WUHDWPHQW��



7KHVH�LQFOXGH�FKDQJHV�LQ�PRRG��XVXDOO\�HODWLRQ��RFFDVLRQDOO\�G\VSKRULD���FKDQJHV�LQ�DFWLYLW\�

�XVXDOO\�VXSSUHVVLRQ��RFFDVLRQDOO\�LQFUHDVH��DQG�FKDQJHV�LQ�FRJQLWLYH�DQG�VHQVRULDO�FDSDFLW\�

�H�J��GHFLVLRQ�EHKDYLRXU��SHUFHSWLRQ�GLVRUGHUV���'UXJ�GHSHQGHQFH�PD\�RFFXU�

6\PSWRPV� RI� GUXJ� ZLWKGUDZDO� V\QGURPH�� VLPLODU� WR� WKRVH� RFFXUULQJ� GXULQJ� RSLDWH�
ZLWKGUDZDO��PD\�RFFXU� DV� IROORZV�� DJLWDWLRQ�� DQ[LHW\�� QHUYRXVQHVV�� LQVRPQLD�� K\SHUNLQHVLD��
WUHPRU�DQG�JDVWURLQWHVWLQDO�V\PSWRPV��2WKHU�V\PSWRPV�WKDW�KDYH�YHU\�UDUHO\�EHHQ�VHHQ�ZLWK�
WUDPDGRO�GLVFRQWLQXDWLRQ�LQFOXGH��SDQLF�DWWDFNV��VHYHUH�DQ[LHW\��KDOOXFLQDWLRQV��SDUDHVWKHVLDV��
WLQQLWXV� DQG� XQXVXDO� &16� V\PSWRPV� �L�H�� FRQIXVLRQ�� GHOXVLRQV�� GHSHUVRQDOLVDWLRQ��
GHUHDOLVDWLRQ��SDUDQRLD��

(\H�GLVRUGHUV�

5DUH��PLRVLV��P\GULDVLV��EOXUUHG�YLVLRQ

*DVWURLQWHVWLQDO�GLVRUGHUV�

9HU\�FRPPRQ��QDXVHD

&RPPRQ��YRPLWLQJ��FRQVWLSDWLRQ��GU\�PRXWK

8QFRPPRQ�� UHWFKLQJ�� JDVWURLQWHVWLQDO� LUULWDWLRQ� �D� IHHOLQJ� RI� SUHVVXUH� LQ� WKH� VWRPDFK�

EORDWLQJ���GLDUUKRHD

6NLQ�DQG�VXEFXWDQHRXV�WLVVXH�GLVRUGHUV�

&RPPRQ��K\SHUKLGURVLV

8QFRPPRQ�GHUPDO�UHDFWLRQV��H�J��SUXULWXV��UDVK��XUWLFDULD�

0XVFXORVNHOHWDO�DQG�FRQQHFWLYH�WLVVXH�GLVRUGHUV�

5DUH��PRWRULDO�ZHDNQHVV

+HSDWRELOLDU\�GLVRUGHUV�

,Q� D� IHZ� LVRODWHG�FDVHV� DQ� LQFUHDVH� LQ� OLYHU� HQ]\PH�YDOXHV�KDV�EHHQ� UHSRUWHG� LQ�D� WHPSRUDO�

FRQQHFWLRQ�ZLWK�WKH�WKHUDSHXWLF�XVH�RI�WUDPDGRO�

5HQDO�DQG�XULQDU\�GLVRUGHUV�

5DUH��PLFWXULWLRQ�GLVRUGHUV��G\VXULD�DQG�XULQDU\�UHWHQWLRQ�

,PPXQH�V\VWHP�GLVRUGHUV�
5DUH��DOOHUJLF�UHDFWLRQV��H�J��G\VSQRHD��EURQFKRVSDVP��ZKHH]LQJ��DQJLRQHXURWLFRHGHPD��DQG
DQDSK\OD[LV
*HQHUDO�GLVRUGHUV�
&RPPRQ��IDWLJXH



����2YHUGRVH

6\PSWRPV
,Q� SULQFLSOH�� RQ� LQWR[LFDWLRQ� ZLWK� WUDPDGRO� V\PSWRPV� VLPLODU� WR� WKRVH� RI� RWKHU� FHQWUDOO\�
DFWLQJ�DQDOJHVLFV��RSLRLGV��DUH�WR�EH�H[SHFWHG��7KHVH�LQFOXGH�LQ�SDUWLFXODU�PLRVLV��YRPLWLQJ��
DQG�FDUGLRYDVFXODU�FROODSVH��FRQVFLRXVQHVV�GLVRUGHUV�XS�WR�FRPD��FRQYXOVLRQV�DQG�UHVSLUDWRU\�
GHSUHVVLRQ�XS�WR�UHVSLUDWRU\�DUUHVW�
7UHDWPHQW
7KH� JHQHUDO� HPHUJHQF\� PHDVXUHV� DSSO\�� .HHS� RSHQ� WKH� UHVSLUDWRU\� WUDFW� �DVSLUDWLRQ����
PDLQWDLQ�UHVSLUDWLRQ�DQG�FLUFXODWLRQ�GHSHQGLQJ�RQ�WKH�V\PSWRPV��7KH�DQWLGRWH�IRU�UHVSLUDWRU\�
GHSUHVVLRQ� LV� QDOR[RQH�� ,Q� DQLPDO� H[SHULPHQWV� QDOR[RQH� KDG� QR� HIIHFW� RQ� FRQYXOVLRQV�� ,Q�
VXFK�FDVHV�GLD]HSDP�VKRXOG�EH�JLYHQ�LQWUDYHQRXVO\�

,Q�FDVH�RI�LQWR[LFDWLRQ�RUDOO\��JDVWURLQWHVWLQDO�GHFRQWDPLQDWLRQ�ZLWK�DFWLYDWHG�FKDUFRDO�RU�E\�
JDVWULF� ODYDJH� LV� RQO\� UHFRPPHQGHG� ZLWKLQ� �� KRXUV� DIWHU� WUDPDGRO� LQWDNH�� *DVWURLQWHVWLQDO�
GHFRQWDPLQDWLRQ�DW�D�ODWHU�WLPH�SRLQW�PD\�EH�XVHIXO�LQ�FDVH�RI�LQWR[LFDWLRQ�ZLWK�H[FHSWLRQDOO\�
ODUJH�TXDQWLWLHV�RU�SURORQJHG�UHOHDVH�IRUPXODWLRQ�
7UDPDGRO� LV� PLQLPDOO\� HOLPLQDWHG� IURP� WKH� VHUXP� E\� KDHPRGLDO\VLV� RU� KDHPR�ILOWUDWLRQ��

7KHUHIRUH� WUHDWPHQW� RI� DFXWH� LQWR[LFDWLRQ� ZLWK� WUDPDGRO� ZLWK� KDHPRGLDO\VLV� RU�

KDHPRILOWUDWLRQ�DORQH�LV�QRW�VXLWDEOH�IRU�GHWR[LILFDWLRQ�

���3KDUPDFRORJLFDO�SURSHUWLHV

����3KDUPDFRG\QDPLF�SURSHUWLHV

3KDUPDFRWKHUDSHXWLF�JURXS��RWKHU�RSLRLGV�$7&�FRGH��1��$�;��
7UDPDGRO� LV� D� FHQWUDOO\� DFWLQJ� V\QWKHWLF� DQDOJHVLF� FRPSRXQG�� ,W� LV� D� QRQ�VHOHFWLYH� SXUH�
DJRQLVW� DW�PX��GHOWD� DQG�NDSSD�RSLRLG� UHFHSWRUV�ZLWK� D�KLJKHU� DIILQLW\� IRU� WKH�PX� UHFHSWRU��
2WKHU� PHFKDQLVPV� ZKLFK�PD\� FRQWULEXWH� WR� LWV� DQDOJHVLF� HIIHFW� DUH� LQKLELWLRQ� RI� QHXURQDO�
UHXSWDNH�RI�QRUDGUHQDOLQH��QRUHSLQHSKULQH��DQG�HQKDQFHPHQW�RI�VHURWRQLQ�UHOHDVH��7UDPDGRO�
RSLRLG� DFWLYLW\� GHULYHV� IURP� ORZ� DIILQLW\� ELQGLQJ� RI� WKH� SDUHQW� FRPSRXQG� WR� PX�RSLRLG�
UHFHSWRUV� DQG� KLJKHU� DIILQLW\� ELQGLQJ� RI� WKH� DFWLYH� PHWDEROLWH�� 2�GHVPHWK\O� WUDPDGRO��
&RPSDUHG�WR�PRUSKLQH��WUDPDGRO�GRHV�QRW�VKRZ�UHVSLUDWRU\�GHSUHVVLRQ�ZKHQ�JLYHQ�ZLWKLQ�WKH�
DQDOJHVLF� GRVDJH� LQWHUYDO�� 7KH� HIIHFW� RI� WUDPDGRO� LV� FRQVLGHUHG� ����� WR� ���� WKH� HIIHFW� RI�
PRUSKLQH�� 7KH� JDVWURLQWHVWLQDO� PRWLOLW\� LV� QRW� DIIHFWHG�� 7KHUH� LV� PLQLPDO� HIIHFW� RQ� WKH�
FDUGLRYDVFXODU�V\VWHP��7KH�FRQWULEXWLRQ�WR�KXPDQ�DQDOJHVLD�RI�WUDPDGRO�UHODWLYH�WR�WKH�DFWLYH�
PHWDEROLWH� LV�XQNQRZQ��7UDPDGRO�KDV�DQ�DQWLWXVVLYH�HIIHFW��$QLPDO� VWXGLHV�KDYH� UHYHDOHG�D�
UHGXFHG�GHSHQGHQFH�SRWHQWLDO�FRPSDUHG�ZLWK�PRUSKLQH�DQG�D�YHU\�VOLJKW�WROHUDQFH�SRWHQWLDO�

3DHGLDWULF�SRSXODWLRQ
(IIHFWV�RI�HQWHUDO�DQG�SDUHQWHUDO�DGPLQLVWUDWLRQ�RI�WUDPDGRO�KDYH�EHHQ�LQYHVWLJDWHG�LQ�FOLQLFDO�
WULDOV�LQYROYLQJ�PRUH�WKDQ������SDHGLDWULF�SDWLHQWV�UDQJLQJ�LQ�DJH�IURP�QHRQDWH�WR����\HDUV�RI�
DJH�� 7KH� LQGLFDWLRQV� IRU� SDLQ� WUHDWPHQW� VWXGLHG� LQ� WKRVH� WULDOV� LQFOXGHG� SDLQ� DIWHU� VXUJHU\�
�PDLQO\� DEGRPLQDO��� DIWHU� VXUJLFDO� WRRWK�H[WUDFWLRQV��GXH� WR� IUDFWXUHV��EXUQV�DQG� WUDXPDV�DV�
ZHOO�DV�RWKHU�SDLQIXO�FRQGLWLRQV�OLNHO\�WR�UHTXLUH DQDOJHVLF�WUHDWPHQW�IRU�DW�OHDVW���GD\V�



$W�VLQJOH�GRVHV�RI�XS�WR���PJ�NJ�RU�PXOWLSOH�GRVHV�RI�XS�WR���PJ�NJ�SHU�GD\��WR�D�PD[LPXP�
RI�����PJ�SHU�GD\��HIILFDF\�RI�WUDPDGRO�ZDV�IRXQG�WR�EH�VXSHULRU�WR�SODFHER��DQG�VXSHULRU�RU�
HTXDO� WR� SDUDFHWDPRO�� QDOEXSKLQH�� SHWKLGLQH� RU� ORZ� GRVH� PRUSKLQH�� 7KH� FRQGXFWHG� WULDOV�
FRQILUPHG�WKH�HIILFDF\�RI� WUDPDGRO��7KH�VDIHW\�SURILOH�RI� WUDPDGRO�ZDV�VLPLODU� LQ�DGXOW�DQG�
SDHGLDWULF�SDWLHQWV�ROGHU�WKDQ���\HDU�

����3KDUPDFRNLQHWLF�SURSHUWLHV

$EVRUSWLRQ
0RUH� WKDQ� ���� RI� WUDPDGRO� LV� DEVRUEHG� DIWHU� RUDO� DGPLQLVWUDWLRQ�� 7KH� PHDQ� DEVROXWH�
ELRDYDLODELOLW\� LV� DSSUR[LPDWHO\� ������ LUUHVSHFWLYH� RI� WKH� FRQFRPLWDQW� LQWDNH� RI� IRRG�� 7KH�
GLIIHUHQFH�EHWZHHQ�DEVRUEHG�DQG�QRQ�PHWDEROL]HG�DYDLODEOH�WUDPDGRO�LV�SUREDEO\�GXH�WR�WKH�
ORZ�ILUVW�SDVV�HIIHFW��7KH�ILUVW�SDVV�HIIHFW�DIWHU�RUDO�DGPLQLVWUDWLRQ�LV�D�PD[LPXP�RI������

'LVWULEXWLRQ
7UDPDGRO�KDV�D�KLJK�WLVVXH�DIILQLW\��9�G��� ����������O���,W�KDV�D�SODVPD�SURWHLQ�ELQGLQJ�RI�
DERXW������
)ROORZLQJ� D� VLQJOH� RUDO� GRVH� DGPLQLVWUDWLRQ� RI� WUDPDGRO� ����PJ� DV� FDSVXOHV� RU� WDEOHWV� WR�
\RXQJ�KHDOWK\�YROXQWHHUV��SODVPD�FRQFHQWUDWLRQV�ZHUH�GHWHFWDEOH�ZLWKLQ�DSSUR[LPDWHO\����WR�
���PLQXWHV�ZLWKLQ�D�PHDQ�&PD[�RI�����WR�����PFJ�/�DQG�7PD[�RI�����WR��K�
7UDPDGRO�SDVVHV�WKH�EORRG�EUDLQ�DQG�SODFHQWDO�EDUULHUV��9HU\�VPDOO�DPRXQWV�RI�WKH�VXEVWDQFH�

DQG�LWV�2�GHVPHWK\O�GHULYDWLYH�DUH�IRXQG�LQ�WKH�EUHDVW�PLON��������DQG��������UHVSHFWLYHO\�RI�

WKH�DSSOLHG�GRVH��

(OLPLQDWLRQ
(OLPLQDWLRQ�KDOI�OLIH�W������LV�DSSUR[LPDWHO\���K��LUUHVSHFWLYH�RI�WKH�PRGH�RI�DGPLQLVWUDWLRQ�
,Q�SDWLHQWV�DERYH����\HDUV�RI�DJH�LW�PD\�EH�SURORQJHG�E\�D�IDFWRU�RI�DSSUR[LPDWHO\�����
,Q� KXPDQV� WUDPDGRO� LV� PDLQO\� PHWDEROLVHG� E\� PHDQV� RI� 1� DQG� 2�GHPHWK\ODWLRQ� DQG�
FRQMXJDWLRQ� RI� WKH� 2�GHPHWK\ODWLRQ� SURGXFWV� ZLWK� JOXFXURQLF� DFLG�� 2QO\� 2�
GHVPHWK\OWUDPDGRO� LV� SKDUPDFRORJLFDOO\� DFWLYH�� 7KHUH� DUH� FRQVLGHUDEOH� LQWHULQGLYLGXDO�
TXDQWLWDWLYH�GLIIHUHQFHV�EHWZHHQ�WKH�RWKHU�PHWDEROLWHV��6R�IDU��HOHYHQ�PHWDEROLWHV�KDYH�EHHQ�
IRXQG�LQ�WKH�XULQH��$QLPDO�H[SHULPHQWV�KDYH�VKRZQ�WKDW�2�GHVPHWK\OWUDPDGRO�LV�PRUH�SRWHQW�
WKDQ�WKH�SDUHQW�VXEVWDQFH�E\�WKH�IDFWRU���� ���,WV�KDOI�OLIH�W���������KHDOWK\�YROXQWHHUV��LV�����K�
�UDQJH������ ����K��DQG�LV�DSSUR[LPDWHO\�WKDW�RI�WUDPDGRO�

%LRWUDQVIRUPDWLRQ
7KH�LQKLELWLRQ�RI�RQH�RU�ERWK�W\SHV�RI�WKH�LVRHQ]\PHV�&<3�$��DQG�&<3�'��LQYROYHG�LQ�WKH�
ELRWUDQVIRUPDWLRQ�RI�WUDPDGRO�PD\�DIIHFW�WKH�SODVPD�FRQFHQWUDWLRQ�RI�WUDPDGRO�RU�LWV�DFWLYH�
PHWDEROLWH�
7UDPDGRO� DQG� LWV�PHWDEROLWHV� DUH� DOPRVW� FRPSOHWHO\� H[FUHWHG� YLD� WKH� NLGQH\V�� &XPXODWLYH�
XULQDU\� H[FUHWLRQ� LV� ��� �� RI� WKH� WRWDO� UDGLRDFWLYLW\� RI� WKH� DGPLQLVWHUHG� GRVH�� ,Q� FDVHV� RI�
LPSDLUHG�KHSDWLF�DQG�UHQDO�IXQFWLRQ�WKH�KDOI�OLIH�PD\�EH�VOLJKWO\�SURORQJHG��,Q�SDWLHQWV�ZLWK�
FLUUKRVLV�RI�WKH�OLYHU��HOLPLQDWLRQ�KDOI�OLYHV�RI������������K��WUDPDGRO��DQG������������K��2�
GHVPHWK\OWUDPDGRO���LQ�DQ�H[WUHPH�FDVH������K�DQG����K�UHVSHFWLYHO\��KDYH�EHHQ�GHWHUPLQHG�



,Q�SDWLHQWV�ZLWK�UHQDO�LQVXIILFLHQF\��FUHDWLQLQH�FOHDUDQFH�����PO�PLQ��WKH�YDOXHV�ZHUH����������

K�DQG����������K��LQ�DQ�H[WUHPH�FDVH������K�DQG������K�UHVSHFWLYHO\�

/LQHUDULW\�QRQ�OLQHULW\
7UDPDGRO�KDV�D�OLQHDU�SKDUPDFRNLQHWLF�SURILOH�ZLWKLQ�WKH�WKHUDSHXWLF�GRVDJH�UDQJH�
7KH� UHODWLRQVKLS� EHWZHHQ� VHUXP� FRQFHQWUDWLRQV� DQG� WKH� DQDOJHVLF� HIIHFW� LV� GRVH�GHSHQGHQW��

EXW�YDULHV�FRQVLGHUDEO\�LQ�LVRODWHG�FDVHV��$�VHUXP�FRQFHQWUDWLRQ�RI���� � ����QJ�PO�LV�XVXDOO\�

HIIHFWLYH�

3DHGLDWULF�SRSXODWLRQ
7KH�SKDUPDFRNLQHWLFV�RI�WUDPDGRO�DQG�2�GHVPHWK\OWUDPDGRO�DIWHU�VLQJOH�GRVH�DQG�PXOWLSOH�
GRVH� RUDO� DGPLQLVWUDWLRQ� WR� VXEMHFWV� DJHG� �� \HDU� WR� ��� \HDUV� ZHUH� IRXQG� WR� EH� JHQHUDOO\�
VLPLODU�WR�WKRVH�LQ�DGXOWV�ZKHQ�DGMXVWLQJ�IRU�GRVH�E\�ERG\�ZHLJKW��EXW�ZLWK�D�KLJKHU�EHWZHHQ�
VXEMHFW�YDULDELOLW\�LQ�FKLOGUHQ�DJHG���\HDUV�DQG�EHORZ�
,Q�FKLOGUHQ�EHORZ���\HDU�RI�DJH��WKH�SKDUPDFRNLQHWLFV�RI�WUDPDGRO�DQG�2GHVPHWK\OWUDPDGRO�
KDYH� EHHQ� LQYHVWLJDWHG�� EXW� KDYH� QRW� EHHQ� IXOO\� FKDUDFWHUL]HG�� ,QIRUPDWLRQ� IURP� VWXGLHV�
LQFOXGLQJ� WKLV� DJH� JURXS� LQGLFDWHV� WKDW� WKH� IRUPDWLRQ� UDWH� RI� 2�GHVPHWK\OWUDPDGRO� YLD�
&<3�'�� LQFUHDVHV� FRQWLQXRXVO\� LQ� QHRQDWHV�� DQG� DGXOW� OHYHOV� RI� &<3�'�� DFWLYLW\� DUH�
DVVXPHG�WR�EH�UHDFKHG�DW�DERXW���\HDU�RI�DJH��,Q�DGGLWLRQ��LPPDWXUH�JOXFXURQLGDWLRQ�V\VWHPV�
DQG� LPPDWXUH� UHQDO� IXQFWLRQ� PD\� UHVXOW� LQ� VORZ� HOLPLQDWLRQ� DQG� DFFXPXODWLRQ� RI� 2�
GHVPHWK\OWUDPDGRO�LQ�FKLOGUHQ�XQGHU���\HDU�RI�DJH�

����3UHFOLQLFDO�VDIHW\�GDWD

2Q�UHSHDWHG�RUDO�DQG�SDUHQWHUDO�DGPLQLVWUDWLRQ�RI�WUDPDGRO�IRU���� ���ZHHNV�LQ�UDWV�DQG�GRJV�
DQG� RUDO� DGPLQLVWUDWLRQ� IRU� ��� PRQWKV� LQ� GRJV�� KDHPDWRORJLFDO�� FOLQLFR�FKHPLFDO� DQG�
KLVWRORJLFDO� LQYHVWLJDWLRQV� VKRZHG� QR� HYLGHQFH� RI� DQ\� VXEVWDQFH�UHODWHG� FKDQJHV�� &HQWUDO�
QHUYRXV� PDQLIHVWDWLRQV� RQO\� RFFXUUHG� DIWHU� KLJK� GRVHV� FRQVLGHUDEO\� DERYH� WKH� WKHUDSHXWLF�
UDQJH��UHVWOHVVQHVV��VDOLYDWLRQ��FRQYXOVLRQV��DQG�UHGXFHG�ZHLJKW�JDLQ��5DWV�DQG�GRJV�WROHUDWHG�
RUDO�GRVHV�RI����PJ�NJ�DQG����PJ�NJ�ERG\�ZHLJKW�UHVSHFWLYHO\��DQG�GRJV�UHFWDO�GRVHV�RI����
PJ�NJ�ERG\�ZHLJKW�ZLWKRXW�DQ\�UHDFWLRQV�
,Q�UDWV�WUDPDGRO�GRVDJHV�IURP����PJ�NJ�GD\�XSZDUGV�FDXVHG�WR[LF�HIIHFWV�LQ�GDPV�DQG�UDLVHG�
QHRQDWH�PRUWDOLW\��,Q�WKH�RIIVSULQJ�UHWDUGDWLRQ�RFFXUUHG�LQ�WKH�IRUP�RI�RVVLILFDWLRQ�GLVRUGHUV�
DQG� GHOD\HG� YDJLQDO� DQG� H\H� RSHQLQJ��0DOH� IHUWLOLW\� ZDV� QRW� DIIHFWHG�� $IWHU� KLJKHU� GRVHV�
�IURP����PJ�NJ�GD\�XSZDUGV�� IHPDOHV� H[KLELWHG�D� UHGXFHG�SUHJQDQF\� UDWH�� ,Q� UDEELWV� WKHUH�
ZHUH�WR[LF�HIIHFWV�LQ�GDPV�IURP�����PJ�NJ�XSZDUGV�DQG�VNHOHWDO�DQRPDOLHV�LQ�WKH�RIIVSULQJ�

,Q�VRPH�LQ�YLWUR�WHVW�V\VWHPV�WKHUH�ZDV�HYLGHQFH�RI�PXWDJHQLF�HIIHFWV��,Q�YLYR�VWXGLHV�VKRZHG�
QR� VXFK�HIIHFWV��$FFRUGLQJ� WR�NQRZOHGJH� JDLQHG� VR� IDU�� WUDPDGRO� FDQ�EH� FODVVLILHG� DV�QRQ�
PXWDJHQLF�
6WXGLHV�RQ�WKH�WXPRULJHQLF�SRWHQWLDO�RI�WUDPDGRO�K\GURFKORULGH�KDYH�EHHQ�FDUULHG�RXW�LQ UDWV�
DQG�PLFH�� 7KH� VWXG\� LQ� UDWV� VKRZHG� QR� HYLGHQFH� RI� DQ\� VXEVWDQFH�UHODWHG� LQFUHDVH� LQ� WKH�
LQFLGHQFH� RI� WXPRUV�� ,Q� WKH� VWXG\� LQ� PLFH� WKHUH� ZDV� DQ� LQFUHDVHG� LQFLGHQFH� RI� OLYHU� FHOO�
DGHQRPDV�LQ�PDOH�DQLPDOV��D�GRVH�GHSHQGHQW��QRQ�VLJQLILFDQW�LQFUHDVH�IURP ���PJ�NJ



XSZDUGV��DQG�DQ�LQFUHDVH�LQ�SXOPRQDU\�WXPRXUV�LQ�IHPDOHV�RI�DOO�GRVDJH�JURXSV��VLJQLILFDQW��

EXW�QRW�GRVH�GHSHQGHQW��

���3KDUPDFHXWLFDO�SDUWLFXODUV

����/LVW�RI�H[FLSLHQWV
0DL]H�6WDUFK
3XULILHG�7DOF
0DJQHVLXP�6WHDUDWH
&DSVXOH�0HWDOOLF�GDUNJUHHQ�PHWDOOLF�OLJKW�JUHHQVL]H�µ�¶

����,QFRPSDWLELOLWLHV
1RQH�NQRZQ�

����6KHOI�OLIH
���PRQWKV�

����6SHFLDO�SUHFDXWLRQV IRU�VWRUDJH
'R�QRW�VWRUH�DERYH����&�
.HHS�RXW�RI�UHDFK�RI�FKLOGUHQ
'LVFDUG�RXWGDWHG�PHGLFLQHV�

����1DWXUH�DQG�FRQWHQWV�RI�FRQWDLQHU
���&DSVXOHV�DUH�SDFNHG�LQ�$OX�39&�%OLVWHU��6XFK����EOLVWHUV�3DFNHG�LQ�D�&DUWRQ�DORQJ�

ZLWK�3DWLHQW�,QIRUPDWLRQ�/HDIOHW�

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

1RQH�VWDWHG�

���0DQXIDFWXUHG�E\

$VWDPHG�+HDOWKFDUH��,��3YW��/WG��
3ORW�1R����	����3KDVH�,,�
*HQHVLV�,QG��&RPSOH[�
.ROJDRQ��3DOJKDU��������
0DKDUDVKWUD�
,QGLD


