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0(',&/$9��$PR[LFLOOLQ���� PJ�	 &ODYXODQLF�$FLG ��� PJ�7DEOHWV�863�

��� 6WUHQJWK

$PR[LFLOOLQ ��� PJ

&ODYXODQLF�$FLG���� PJ

��� 3KDUPDFHXWLFDO�)RUP

2UDO��6ROLG�GRVDJH�IRUP��)LOP�&RDWHG�7DEOHWV��

�� 48$/,7$7,9(�$1'�48$17,7$7,9(�&20326,7,21

(DFK�)LOP�&RDWHG�7DEOHWV &RQWDLQV�

$PR[LFLOOLQ�7ULK\GUDWH�863

(T��WR�$PR[LFLOOLQ«««««««««�����PJ

'LOXWHG�3RWDVVLXP�&ODYXODQDWH�%3

(T��WR�&ODYXODQLF�$FLG««««««««���PJ

([FLSLHQWV«««««««««««««T�V

&RORXU��7LWDQLXP�'LR[LGH�%3

%DWFK�)RUPXOD������������� %DWFK�6L]H� ���� /DF 7DEOHWV

6U��

1R�
,QJUHGLHQWV 6SHFLILFDWLRQ 2YHUDJHV

4XDQWLW\� SHU�

7DEOHW LQ�PJ

*UDQXODWLRQ�

�
 $PR[LFLOOLQ�7ULK\GUDWH�3RZGHU 863 �� ��������

�

'LOXWHG� 3RWDVVLXP�&ODYXODQDWH� �$YLFHO�

����
%3 �� �������

� &URVSRYLGRQH� %3 �� 4�V�

�

 0LFURFU\VWDOOLQH�FHOOXORVH�S+���� %3 �� 4�V�

� 6LOLFRQ�'LR[LGH %3 �� 4�V�

� &ROORLGDO�6LOLFRQ�'LR[LGH� %3 �� 4�V�

� 0DJQHVLXP�6WHDUDWH� %3 �� 4�V�

� 0LFURFU\VWDOOLQH�FHOOXORVH %3 �� 4�V�
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� 3XULILHG�WDOF %3 �� 4�V�

&RDWLQJ�0DWHULDO

��
+\GUR[\� 3URS\O� PHWK\O� FHOOXORVH�

�$Q\FRDW�&�$1���
%3 �� 4�V�

��
+\GUR[\ 3URS\O� PHWK\O� FHOOXORVH�

�$Q\FRDW�&�$1����
%3

��
4�V�

�� (WK\O�&HOOXORVH�1����&SV %3 �� 4�V�

�� 3XULILHG�7DOF� %3 �� 4�V�

�� 7LWDQLXP�'LR[LGH� %3 �� 4�V�

�� 'LEXW\O�3KWKDODWH� %3 �� 4�V�

�� 0HWK\OHQH�'LFKORULGH� %3 �� 4�V�

�� ,VRSURS\O�$OFRKRO� %3 �� 4�V�

�� 3XULILHG�7DOF %3 �� 4�V�


�7KH�TXDQWLW\�RI�$PR[LFLOOLQ�7ULK\GUDWH�WR�EH�WDNHQ�RQ������DVVD\�EDVLV�LQFOXVLYH�RI������

RYHUDJHV��$FWXDO�TXDQWLW\�WR�EH�XVHG�DIWHU�FDOFXODWLRQ�RI�DVVD\�RI�$PR[LFLOOLQ�7ULK\GUDWH�RQ�

DV�VXFK�EDVLV�


7KH�TXDQWLW\�RI�3RWDVVLXP�&ODYXODQDWH�'LOXWHG�WR�EH�WDNHQ�RQ������DVVD\�EDVLV�LQFOXVLYH�RI�

�����RYHUDJHV��$FWXDO�TXDQWLW\�WR�EH�XVHG�DIWHU�FDOFXODWLRQ�RI�DVVD\�RI�3RWDVVLXP�&ODYXODQDWH�

RQ�DV�VXFK�EDVLV��



&KDQJH� LQ� TXDQWLW\� RI� $PR[LFLOOLQ 7ULK\GUDWH� DQG� 3RWDVVLXP� &ODYXODQDWH� ZLOO� EH�

FRPSHQVDWHG�ZLWK�0LFURFU\VWDOOLQH�&HOOXORVH�3+�����

�� 3+$50$&(87,&$/�)250

6ROLG��2UDO�7DEOHWV�

:KLWH�FRORUHG��HORQJDWHG��ELFRQYH[��ILOP�FRDWHG�WDEOHWV��KDYLQJ�EUHDN�OLQH�RQ�RQH�VLGH� )UHH�

IURP�DQ\�REYLRXV�GHIHFW�

�� &/,1,&$/�3$57,&8/$56

��� 7KHUDSHXWLF�LQGLFDWLRQV

$PR[LFLOOLQ�&ODYXODQLF�$FLG LQGLFDWHG�IRU�WKH�WUHDWPHQW�RI�WKH�IROORZLQJ�LQIHFWLRQV�LQ�DGXOWV�

DQG�FKLOGUHQ�

��$FXWH�EDFWHULDO�VLQXVLWLV��DGHTXDWHO\�GLDJQRVHG�
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��$FXWH�RWLWLV�PHGLD

��$FXWH�H[DFHUEDWLRQV�RI�FKURQLF�EURQFKLWLV��DGHTXDWHO\�GLDJQRVHG�

��&RPPXQLW\�DFTXLUHG�SQHXPRQLD

��&\VWLWLV

��3\HORQHSKULWLV

�� 6NLQ� DQG� VRIW� WLVVXH� LQIHFWLRQV� LQ� SDUWLFXODU� FHOOXOLWLV�� DQLPDO� ELWHV�� VHYHUH GHQWDO� DEVFHVV�

ZLWK�VSUHDGLQJ�FHOOXOLWLV�

��%RQH�DQG�MRLQW�LQIHFWLRQV��LQ�SDUWLFXODU�RVWHRP\HOLWLV�

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

DJHQWV�

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

3RVRORJ\

'RVHV�DUH�H[SUHVVHG�WKURXJKRXW�LQ�WHUPV�RI�DPR[LFLOOLQ�FODYXODQLF�DFLG�FRQWHQW�H[FHSW�ZKHQ�

GRVHV�DUH�VWDWHG�LQ�WHUPV�RI�DQ�LQGLYLGXDO�FRPSRQHQW�

7KH�GRVH�RI�DPR[LFLOOLQ�FODYXODQLF�WKDW�LV�VHOHFWHG�WR�WUHDW�DQ�LQGLYLGXDO�LQIHFWLRQ�VKRXOG�WDNH�

LQWR�DFFRXQW�

��7KH�H[SHFWHG�SDWKRJHQV�DQG�WKHLU�OLNHO\�VXVFHSWLELOLW\�WR�DQWLEDFWHULDO�DJHQWV�

��7KH�VHYHULW\�DQG�WKH�VLWH�RI�WKH�LQIHFWLRQ�

��7KH�DJH��ZHLJKW�DQG�UHQDO�IXQFWLRQ�RI�WKH�SDWLHQW�DV�VKRZQ�EHORZ��

7KH�XVH�RI�DOWHUQDWLYH�SUHVHQWDWLRQV�RI�DPR[LFLOOLQ�FODYXODQLF��H�J��WKRVH�WKDW�SURYLGH�KLJKHU�

GRVHV� RI� DPR[LFLOOLQ� DQG�RU� GLIIHUHQW� UDWLRV� RI� DPR[LFLOOLQ� WR� FODYXODQLF� DFLG�� VKRXOG� EH�

FRQVLGHUHG�DV�QHFHVVDU\��VHH�VHFWLRQV�����DQG������

)RU� DGXOWV�DQG�FKLOGUHQ������NJ�� WKLV� IRUPXODWLRQ�RI�DPR[LFLOOLQ�FODYXODQLF�SURYLGHV� D� WRWDO�

GDLO\� GRVH� RI� ����� PJ� DPR[LFLOOLQ����� PJ� FODYXODQLF� DFLG�� ZKHQ� DGPLQLVWHUHG� DV�

UHFRPPHQGHG� EHORZ�� )RU� FKLOGUHQ� �� ��� NJ�� WKLV� IRUPXODWLRQ� RI� DPR[LFLOOLQ�FODYXODQLF�

SURYLGHV� D� PD[LPXP� GDLO\� GRVH� RI� ����� PJ� DPR[LFLOOLQ����� PJ� FODYXODQLF� DFLG�� ZKHQ�

DGPLQLVWHUHG� DV� UHFRPPHQGHG� EHORZ�� ,I� LW� LV� FRQVLGHUHG� WKDW� D� KLJKHU� GDLO\� GRVH� RI�

DPR[LFLOOLQ�LV�UHTXLUHG��LW�LV�UHFRPPHQGHG�WKDW�DQRWKHU�SUHSDUDWLRQ�RI�DPR[LFLOOLQ�FODYXODQLF�

LV� VHOHFWHG� LQ�RUGHU� WR� DYRLG� DGPLQLVWUDWLRQ�RI�XQQHFHVVDULO\� KLJK�GDLO\� GRVHV�RI� FODYXODQLF�

DFLG�
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7KH�GXUDWLRQ�RI�WKHUDS\�VKRXOG�EH�GHWHUPLQHG�E\�WKH�UHVSRQVH�RI�WKH�SDWLHQW��6RPH�LQIHFWLRQV�

�H�J�� RVWHRP\HOLWLV�� UHTXLUH� ORQJHU� SHULRGV� RI� WUHDWPHQW�� 7UHDWPHQW� VKRXOG� QRW� EH� H[WHQGHG�

EH\RQG����GD\V�ZLWKRXW�UHYLHZ�

$GXOWV�DQG�FKLOGUHQ������NJ

2QH�����PJ�����PJ�GRVH�WDNHQ�WKUHH�WLPHV�D�GD\�

&KLOGUHQ������NJ

���PJ���PJ�NJ�GD\�WR����PJ����PJ�NJ�GD\�JLYHQ�LQ�WKUHH�GLYLGHG�GRVHV�

&KLOGUHQ� PD\� EH� WUHDWHG� ZLWK� DPR[LFLOOLQ�FODYXODQLF� WDEOHWV�� VXVSHQVLRQV� RU� SDHGLDWULF�

VDFKHWV��

$V�WKH�WDEOHWV�FDQQRW�EH�GLYLGHG��FKLOGUHQ�ZHLJKLQJ�OHVV�WKDQ����NJ�PXVW�QRW�EH�WUHDWHG�ZLWK�

DPR[LFLOOLQ�FODYXODQLF�WDEOHWV�

7KH�WDEOH�EHORZ�SUHVHQWV�WKH�UHFHLYHG�GRVH��PJ�NJ�ERG\�ZHLJKW��LQ�FKLOGUHQ�ZHLJKLQJ����NJ�

WR����NJ�XSRQ�DGPLQLVWHULQJ�D�VLQJOH���������PJ�WDEOHW�

%RG\�ZHLJKW�>NJ@ �� �� �� �� 6LQJOH�GRVH�

UHFRPPHQGHG�

>PJ�NJ�ERG\�ZHLJKW@�

�VHH�DERYH�

$PR[LFLOOLQ�>PJ�NJ�ERG\�

ZHLJKW@�SHU�VLQJOH�GRVH����ILOP�

FRDWHG�WDEOHW�

���� ���� ���� ���� �����± ��

&ODYXODQLF�DFLG�>PJ�NJ�ERG\�

ZHLJKW@�SHU�VLQJOH�GRVH����ILOP�

FRDWHG�WDEOHW�

��� ��� ��� ��� ������ �

&KLOGUHQ�DJHG��� \HDUV� DQG�EHORZ�RU�ZHLJKLQJ� OHVV� WKDQ����NJ� VKRXOG�SUHIHUDEO\�EH� WUHDWHG�

ZLWK� $PR[LFLOOLQ ���� PJ� 	� &ODYXODQLF� $FLG� � ���� PJ� WDEOHWV VXVSHQVLRQ� RU� SDHGLDWULF�

VDFKHWV�

1R�FOLQLFDO�GDWD�DUH�DYDLODEOH�RQ�GRVHV�RI�DPR[LFLOOLQ�FODYXODQLF�����IRUPXODWLRQV�KLJKHU�WKDQ�

���PJ����PJ�NJ�SHU�GD\�LQ�FKLOGUHQ�XQGHU���\HDUV�

(OGHUO\

1R�GRVH�DGMXVWPHQW�LV�FRQVLGHUHG�QHFHVVDU\�

5HQDO�LPSDLUPHQW�



&20021�7(&+1,&$/�'2&80(17

02'8/(���

0(',&()�3+$50$ 7$%�����������
3DJH��� RI���

'RVH�DGMXVWPHQWV�DUH�EDVHG�RQ�WKH�PD[LPXP�UHFRPPHQGHG�OHYHO�RI�DPR[LFLOOLQ�

1R�DGMXVWPHQW�LQ�GRVH�LV�UHTXLUHG�LQ�SDWLHQWV�ZLWK�FUHDWLQLQH�FOHDUDQFH��&U&O��JUHDWHU�WKDQ����

PO�PLQ�

$GXOWV�DQG�FKLOGUHQ������NJ

&U&O��������PO�PLQ� ����PJ�����PJ�WZLFH�GDLO\�

&U&O������PO��PLQ ����PJ�����PJ�RQFH�GDLO\

+DHPRGLDO\VLV ����PJ�����PJ�HYHU\����KRXUV��SOXV�����PJ�����PJ�GXULQJ�

GLDO\VLV��WR�EH�UHSHDWHG�DW�WKH�HQG�RI�GLDO\VLV��DV�VHUXP�

FRQFHQWUDWLRQV�RI�ERWK�DPR[LFLOOLQ�DQG�FODYXODQLF�DFLG�DUH�

GHFUHDVHG�

&KLOGUHQ������NJ�

&U&O��������PO�PLQ� ���PJ������PJ�NJ�WZLFH�GDLO\ �PD[LPXP�����PJ�����PJ�WZLFH�

GDLO\��

&U&O������PO��PLQ ���PJ������PJ�NJ�DV�D�VLQJOH�GDLO\�GRVH �PD[LPXP�����PJ�����

PJ��

+DHPRGLDO\VLV ���PJ������PJ�NJ�SHU�GD\�RQFH�GDLO\�

3ULRU�WR�KDHPRGLDO\VLV����PJ������PJ�NJ��,Q�RUGHU�WR�UHVWRUH�

FLUFXODWLQJ�GUXJ�OHYHOV�����PJ������PJ�SHU�NJ�VKRXOG�EH�

DGPLQLVWHUHG�DIWHU�KDHPRGLDO\VLV�

+HSDWLF�LPSDLUPHQW

'RVH�ZLWK�FDXWLRQ�DQG�PRQLWRU�KHSDWLF�IXQFWLRQ�DW�UHJXODU�LQWHUYDOV�

0HWKRG�RI�DGPLQLVWUDWLRQ

$PR[LFLOOLQ��FODYXODQLF�LV�IRU�RUDO�XVH�

$PR[LFLOOLQ� �FODYXODQLF VKRXOG� EH� DGPLQLVWHUHG� ZLWK� D� PHDO� WR� PLQLPLVH� SRWHQWLDO�

JDVWURLQWHVWLQDO�LQWROHUDQFH��

7KHUDS\�FDQ�EH�VWDUWHG�SDUHQWHUDOO\�DFFRUGLQJ�WKH�6P3&�RI�WKH�,9�IRUPXODWLRQ�DQG�FRQWLQXHG�

ZLWK�DQ�RUDO�SUHSDUDWLRQ��

6KDNH�WR�ORRVHQ�SRZGHU��DGG�ZDWHU�DV�GLUHFWHG��LQYHUW�DQG�VKDNH�

6KDNH�WKH�ERWWOH�EHIRUH�HDFK�GRVH�

)RU�LQVWUXFWLRQV�RQ�UHFRQVWLWXWLRQ�RI�WKH�PHGLFLQDO�SURGXFW�EHIRUH�DGPLQLVWUDWLRQ�
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��� &RQWUDLQGLFDWLRQV

+\SHUVHQVLWLYLW\�WR�WKH�DFWLYH�VXEVWDQFHV��WR�DQ\�RI�WKH�SHQLFLOOLQV RU�WR�DQ\�RI�WKH�H[FLSLHQWV�

OLVWHG�LQ�

+LVWRU\� RI� D� VHYHUH� LPPHGLDWH� K\SHUVHQVLWLYLW\� UHDFWLRQ� �H�J�� DQDSK\OD[LV�� WR� DQRWKHU� EHWD�

ODFWDP�DJHQW��H�J��D�FHSKDORVSRULQ��FDUEDSHQHP�RU�PRQREDFWDP��

+LVWRU\�RI�MDXQGLFH�KHSDWLF�LPSDLUPHQW�GXH�WR�DPR[LFLOOLQ�FODYXODQLF�DFLG�

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

%HIRUH� LQLWLDWLQJ� WKHUDS\�ZLWK� DPR[LFLOOLQ�FODYXODQLF� DFLG�� FDUHIXO� HQTXLU\� VKRXOG� EH�PDGH�

FRQFHUQLQJ� SUHYLRXV� K\SHUVHQVLWLYLW\� UHDFWLRQV� WR� SHQLFLOOLQV�� FHSKDORVSRULQV� RU� RWKHU� EHWD�

ODFWDP�DJHQWV�

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

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

D�KLVWRU\�RI�SHQLFLOOLQ�K\SHUVHQVLWLYLW\�DQG�LQ�DWRSLF�LQGLYLGXDOV��,I�DQ�DOOHUJLF�UHDFWLRQ�RFFXUV��

DPR[LFLOOLQ�FODYXODQLF�DFLG�WKHUDS\�PXVW�EH�GLVFRQWLQXHG�DQG�DSSURSULDWH�DOWHUQDWLYH�WKHUDS\�

LQVWLWXWHG�

,Q� WKH� FDVH� WKDW�DQ� LQIHFWLRQ� LV�SURYHQ� WR�EH�GXH� WR�DQ�DPR[LFLOOLQ�VXVFHSWLEOH�RUJDQLVPV�V��

WKHQ� FRQVLGHUDWLRQ� VKRXOG� EH� JLYHQ� WR� VZLWFKLQJ� IURP� DPR[LFLOOLQ�FODYXODQLF� DFLG� WR�

DPR[LFLOOLQ�LQ�DFFRUGDQFH�ZLWK�RIILFLDO�JXLGDQFH�

7KLV�SUHVHQWDWLRQ�RI� DPR[LFLOOLQ�FODYXODQLF LV�QRW� VXLWDEOH� IRU�XVH�ZKHQ� WKHUH� LV� D�KLJK� ULVN�

WKDW� WKH� SUHVXPSWLYH� SDWKRJHQV� KDYH� UHGXFHG� VXVFHSWLELOLW\� RU� UHVLVWDQFH� WR� EHWD�ODFWDP�

DJHQWV� WKDW� LV� QRW� PHGLDWHG� E\� EHWD�ODFWDPDVHV� VXVFHSWLEOH� WR� LQKLELWLRQ� E\�

DPR[LFLOOLQ�FODYXODQLF DFLG��7KLV�SUHVHQWDWLRQ�VKRXOG�QRW�EH�XVHG�WR� WUHDW�SHQLFLOOLQ�UHVLVWDQW�

6��SQHXPRQLDH��

&RQYXOVLRQV�PD\�RFFXU� LQ� SDWLHQWV�ZLWK� LPSDLUHG� UHQDO� IXQFWLRQ� RU� LQ� WKRVH� UHFHLYLQJ� KLJK�

GRVHV��

$PR[LFLOOLQ�FODYXODQLF�DFLG�VKRXOG�EH�DYRLGHG�LI�LQIHFWLRXV�PRQRQXFOHRVLV�LV�VXVSHFWHG�VLQFH�

WKH�RFFXUUHQFH�RI�D�PRUELOOLIRUP�UDVK�KDV�EHHQ�DVVRFLDWHG�ZLWK�WKLV�FRQGLWLRQ�IROORZLQJ�WKH�

XVH�RI�DPR[LFLOOLQ�

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

DPR[LFLOOLQ�DQG�PD\�UDQJH�LQ�VHYHULW\�IURP�PLOG�WR�OLIH�WKUHDWHQLQJ��7KHUHIRUH��LW�LV�LPSRUWDQW�
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WR�FRQVLGHU�WKLV�GLDJQRVLV�LQ�SDWLHQWV�ZKR�SUHVHQW ZLWK�GLDUUKRHD�GXULQJ�RU�VXEVHTXHQW�WR�WKH�

DGPLQLVWUDWLRQ� RI� DQ\� DQWLELRWLFV�� 6KRXOG� DQWLELRWLF�DVVRFLDWHG� FROLWLV� RFFXU��

DPR[LFLOOLQ�FODYXODQLF�DFLG�VKRXOG�LPPHGLDWHO\�EH�GLVFRQWLQXHG��D�SK\VLFLDQ�EH�FRQVXOWHG�DQG�

DQ�DSSURSULDWH�WKHUDS\�LQLWLDWHG��$QWL�SHULVWDOWLF�PHGLFLQDO�SURGXFWV�DUH�FRQWUDLQGLFDWHG�LQ�WKLV�

VLWXDWLRQ�

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

IXQFWLRQ�LV�DGYLVDEOH�GXULQJ�SURORQJHG�WKHUDS\�

3URORQJDWLRQ� RI� SURWKURPELQ WLPH� KDV� EHHQ� UHSRUWHG� UDUHO\� LQ� SDWLHQWV� UHFHLYLQJ�

DPR[LFLOOLQ�FODYXODQLF� DFLG�� $SSURSULDWH� PRQLWRULQJ� VKRXOG� EH� XQGHUWDNHQ� ZKHQ�

DQWLFRDJXODQWV�DUH�SUHVFULEHG�FRQFRPLWDQWO\��$GMXVWPHQWV� LQ� WKH�GRVH�RI�RUDO�DQWLFRDJXODQWV�

PD\�EH�QHFHVVDU\�WR�PDLQWDLQ�WKH�GHVLUHG�OHYHO�RI�DQWLFRDJXODWLRQ�

,Q� SDWLHQWV�ZLWK� UHQDO� LPSDLUPHQW�� WKH� GRVH� VKRXOG� EH� DGMXVWHG� DFFRUGLQJ� WR� WKH� GHJUHH� RI�

LPSDLUPHQW�

,Q� SDWLHQWV� ZLWK� UHGXFHG� XULQH� RXWSXW�� FU\VWDOOXULD� KDV� EHHQ� REVHUYHG� YHU\� UDUHO\��

SUHGRPLQDQWO\� ZLWK� SDUHQWHUDO� WKHUDS\�� 'XULQJ� WKH� DGPLQLVWUDWLRQ� RI� KLJK� GRVHV� RI�

DPR[LFLOOLQ�� LW� LV� DGYLVDEOH� WR�PDLQWDLQ� DGHTXDWH� IOXLG� LQWDNH� DQG�XULQDU\�RXWSXW� LQ�RUGHU� WR�

UHGXFH�WKH�SRVVLELOLW\�RI�DPR[LFLOOLQ�FU\VWDOOXULD��,Q�SDWLHQWV�ZLWK�EODGGHU�FDWKHWHUV��D�UHJXODU�

FKHFN�RI�SDWHQF\�VKRXOG�EH�PDLQWDLQHG��

'XULQJ� WUHDWPHQW� ZLWK� DPR[LFLOOLQ�� HQ]\PDWLF� JOXFRVH� R[LGDVH� PHWKRGV� VKRXOG� EH� XVHG�

ZKHQHYHU�WHVWLQJ�IRU�WKH�SUHVHQFH�RI�JOXFRVH�LQ�XULQH�EHFDXVH�IDOVH�SRVLWLYH�UHVXOWV�PD\�RFFXU�

ZLWK�QRQ�HQ]\PDWLF�PHWKRGV�

7KH�SUHVHQFH�RI�FODYXODQLF�DFLG�LQ�DPR[LFLOOLQ�FODYXODQLF PD\�FDXVH�D�QRQ�VSHFLILF�ELQGLQJ�RI�

,J*�DQG�DOEXPLQ�E\�UHG�FHOO�PHPEUDQHV�OHDGLQJ�WR�D�IDOVH�SRVLWLYH�&RRPEV�WHVW��

7KHUH� KDYH� EHHQ� UHSRUWV� RI� SRVLWLYH� WHVW� UHVXOWV� XVLQJ� WKH� %LR�5DG� /DERUDWRULHV� 3ODWHOLD�

$VSHUJLOOXV (,$�WHVW�LQ�SDWLHQWV�UHFHLYLQJ�DPR[LFLOOLQ�FODYXODQLF�DFLG�ZKR�ZHUH�VXEVHTXHQWO\�

IRXQG� WR� EH� IUHH� RI� $VSHUJLOOXV LQIHFWLRQ�� &URVV�UHDFWLRQV� ZLWK� QRQ�$VSHUJLOOXV

SRO\VDFFKDULGHV� DQG�SRO\IXUDQRVHV�ZLWK�%LR�5DG�/DERUDWRULHV�3ODWHOLD�$VSHUJLOOXV (,$� WHVW�

KDYH� EHHQ� UHSRUWHG�� 7KHUHIRUH�� SRVLWLYH� WHVW� UHVXOWV� LQ� SDWLHQWV� UHFHLYLQJ�

DPR[LFLOOLQ�FODYXODQLF� DFLG� VKRXOG� EH� LQWHUSUHWHG� FDXWLRXVO\� DQG� FRQILUPHG� E\� RWKHU�

GLDJQRVWLF�PHWKRGV�

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

2UDO�DQWLFRDJXODQWV
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2UDO� DQWLFRDJXODQWV� DQG� SHQLFLOOLQ� DQWLELRWLFV� KDYH� EHHQ� ZLGHO\� XVHG� LQ� SUDFWLFH� ZLWKRXW�

UHSRUWV� RI� LQWHUDFWLRQ�� +RZHYHU�� LQ� WKH� OLWHUDWXUH� WKHUH� DUH� FDVHV� RI� LQFUHDVHG� LQWHUQDWLRQDO�

QRUPDOLVHG�UDWLR�LQ�SDWLHQWV�PDLQWDLQHG�RQ DFHQRFRXPDURO�RU�ZDUIDULQ�DQG�SUHVFULEHG�D�FRXUVH�

RI� DPR[LFLOOLQ�� ,I� FR�DGPLQLVWUDWLRQ� LV� QHFHVVDU\�� WKH� SURWKURPELQ� WLPH� RU� LQWHUQDWLRQDO�

QRUPDOLVHG� UDWLR� VKRXOG� EH� FDUHIXOO\� PRQLWRUHG� ZLWK� WKH� DGGLWLRQ� RU� ZLWKGUDZDO� RI�

DPR[LFLOOLQ��0RUHRYHU��DGMXVWPHQWV LQ�WKH�GRVH�RI�RUDO�DQWLFRDJXODQWV�PD\�EH�QHFHVVDU\��

0HWKRWUH[DWH

3HQLFLOOLQV�PD\�UHGXFH�WKH�H[FUHWLRQ�RI�PHWKRWUH[DWH�FDXVLQJ�D�SRWHQWLDO�LQFUHDVH�LQ�WR[LFLW\�

3UREHQHFLG

&RQFRPLWDQW�XVH�RI�SUREHQHFLG�LV�QRW�UHFRPPHQGHG��3UREHQHFLG�GHFUHDVHV�WKH�UHQDO WXEXODU�

VHFUHWLRQ� RI� DPR[LFLOOLQ�� &RQFRPLWDQW� XVH� RI� SUREHQHFLG� PD\� UHVXOW� LQ� LQFUHDVHG� DQG�

SURORQJHG�EORRG�OHYHOV�RI�DPR[LFLOOLQ�EXW�QRW�RI�FODYXODQLF�DFLG�

0\FRSKHQRODWH�PRIHWLO

,Q�SDWLHQWV�UHFHLYLQJ�P\FRSKHQRODWH�PRIHWLO��UHGXFWLRQ�LQ�SUH�GRVH�FRQFHQWUDWLRQ�RI�WKH�DFWLYH�

PHWDEROLWH� P\FRSKHQROLF� DFLG� �03$�� RI� DSSUR[LPDWHO\� ���� KDV� EHHQ� UHSRUWHG� IROORZLQJ�

FRPPHQFHPHQW�RI�RUDO� DPR[LFLOOLQ�SOXV� FODYXODQLF� DFLG��7KH�FKDQJH� LQ�SUH�GRVH� OHYHO�PD\�

QRW�DFFXUDWHO\�UHSUHVHQW�FKDQJHV�LQ�RYHUDOO�03$�H[SRVXUH��7KHUHIRUH��D�FKDQJH�LQ�WKH�GRVH�RI�

P\FRSKHQRODWH�PRIHWLO�VKRXOG�QRW�QRUPDOO\�EH�QHFHVVDU\�LQ�WKH�DEVHQFH�RI�FOLQLFDO�HYLGHQFH�

RI� JUDIW� G\VIXQFWLRQ�� +RZHYHU�� FORVH� FOLQLFDO� PRQLWRULQJ� VKRXOG� EH� SHUIRUPHG� GXULQJ� WKH�

FRPELQDWLRQ�DQG�VKRUWO\�DIWHU�DQWLELRWLF�WUHDWPHQW�

����3UHJQDQF\�DQG�ODFWDWLRQ

3UHJQDQF\

$QLPDO�VWXGLHV�GR�QRW� LQGLFDWH�GLUHFW�RU� LQGLUHFW�KDUPIXO�HIIHFWV�ZLWK� UHVSHFW� WR�SUHJQDQF\��

HPEU\RQDO�IRHWDO�GHYHORSPHQW��SDUWXULWLRQ�RU�SRVWQDWDO�GHYHORSPHQW��/LPLWHG�GDWD�RQ�WKH�XVH�

RI�DPR[LFLOOLQ�FODYXODQLF DFLG�GXULQJ�SUHJQDQF\�LQ�KXPDQV�GR�QRW�LQGLFDWH�DQ�LQFUHDVHG�ULVN�

RI�FRQJHQLWDO�PDOIRUPDWLRQV��,Q�D�VLQJOH�VWXG\�LQ�ZRPHQ�ZLWK�SUHWHUP��SUHPDWXUH�UXSWXUH�RI�

WKH�IRHWDO�PHPEUDQH� LW�ZDV�UHSRUWHG� WKDW�SURSK\ODFWLF� WUHDWPHQW�ZLWK�DPR[LFLOOLQ�FODYXODQLF�

DFLG�PD\�EH� DVVRFLDWHG�ZLWK� DQ� LQFUHDVHG� ULVN� RI� QHFURWLVLQJ� HQWHURFROLWLV� LQ� QHRQDWHV��8VH�

VKRXOG�EH�DYRLGHG�GXULQJ�SUHJQDQF\��XQOHVV�FRQVLGHUHG�HVVHQWLDO�E\�WKH�SK\VLFLDQ�

%UHDVWIHHGLQJ
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%RWK�VXEVWDQFHV�DUH�H[FUHWHG�LQWR�EUHDVW�PLON��QRWKLQJ�LV�NQRZQ�RI�WKH�HIIHFWV�RI�FODYXODQLF�

DFLG�RQ� WKH�EUHDVW�IHG� LQIDQW���&RQVHTXHQWO\�� GLDUUKRHD� DQG� IXQJXV� LQIHFWLRQ�RI� WKH�PXFRXV�

PHPEUDQHV� DUH� SRVVLEOH� LQ� WKH� EUHDVW�IHG� LQIDQW�� VR� WKDW� EUHDVW�IHHGLQJ� PLJKW� KDYH� WR� EH�

GLVFRQWLQXHG�� 7KH� SRVVLELOLW\� RI� VHQVLWLVDWLRQ� VKRXOG� EH WDNHQ� LQWR� DFFRXQW��

$PR[LFLOOLQ�FODYXODQLF� DFLG� VKRXOG� RQO\� EH� XVHG� GXULQJ� EUHDVW�IHHGLQJ� DIWHU� EHQHILW�ULVN�

DVVHVVPHQW�E\�WKH�SK\VLFLDQ�LQ�FKDUJH�

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

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

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

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

��� 8QGHVLUDEOH�HIIHFWV

7KH�PRVW�FRPPRQO\�UHSRUWHG�DGYHUVH�GUXJ�UHDFWLRQV��$'5V��DUH�GLDUUKRHD��QDXVHD�DQG�

YRPLWLQJ�

7KH�$'5V�GHULYHG�IURP�FOLQLFDO�VWXGLHV�DQG�SRVW�PDUNHWLQJ�VXUYHLOODQFH�ZLWK�

$PR[LFLOOLQ�FODYXODQLF��VRUWHG�E\�0HG'5$�6\VWHP�2UJDQ�&ODVV�DUH�OLVWHG�EHORZ�

7KH�IROORZLQJ�WHUPLQRORJLHV�KDYH�EHHQ�XVHG�LQ�RUGHU�WR�FODVVLI\�WKH�RFFXUUHQFH�RI�XQGHVLUDEOH�

HIIHFWV�

9HU\�FRPPRQ��������

&RPPRQ���������WR�������

8QFRPPRQ�����������WR��������

5DUH������������WR����������

9HU\�UDUH������������

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

,QIHFWLRQV�DQG�LQIHVWDWLRQV

0XFRFXWDQHRXV�FDQGLGRVLV &RPPRQ

2YHUJURZWK�RI�QRQ�VXVFHSWLEOH�RUJDQLVPV 1RW�NQRZQ

%ORRG�DQG�O\PSKDWLF�V\VWHP�GLVRUGHUV

5HYHUVLEOH�OHXFRSHQLD��LQFOXGLQJ�QHXWURSHQLD� 5DUH

7KURPERF\WRSHQLD 5DUH
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5HYHUVLEOH�DJUDQXORF\WRVLV 1RW�NQRZQ

+DHPRO\WLF�DQDHPLD 1RW�NQRZQ

3URORQJDWLRQ�RI�EOHHGLQJ�WLPH�DQG�SURWKURPELQ�WLPH� 1RW�NQRZQ

,PPXQH�V\VWHP�GLVRUGHUV��

$QJLRQHXURWLF�RHGHPD 1RW�NQRZQ

$QDSK\OD[LV 1RW�NQRZQ

6HUXP�VLFNQHVV�OLNH�V\QGURPH 1RW�NQRZQ

+\SHUVHQVLWLYLW\�YDVFXOLWLV 1RW�NQRZQ

1HUYRXV�V\VWHP�GLVRUGHUV

'L]]LQHVV 8QFRPPRQ

+HDGDFKH 8QFRPPRQ

5HYHUVLEOH�K\SHUDFWLYLW\ 1RW�NQRZQ

&RQYXOVLRQV� 1RW�NQRZQ

$HVHSWLF�PHQLQJLWLV 1RW�NQRZQ

*DVWURLQWHVWLQDO�GLVRUGHUV

'LDUUKRHD 9HU\�FRPPRQ

1DXVHD� &RPPRQ

9RPLWLQJ &RPPRQ

,QGLJHVWLRQ 8QFRPPRQ

$QWLELRWLF�DVVRFLDWHG�FROLWLV� 1RW�NQRZQ

%ODFN�KDLU\�WRQJXH 1RW�NQRZQ

+HSDWRELOLDU\�GLVRUGHUV

5LVHV�LQ�$67�DQG�RU�$/7� 8QFRPPRQ

+HSDWLWLV� 1RW�NQRZQ

&KROHVWDWLF�MDXQGLFH� 1RW�NQRZQ

6NLQ�DQG�VXEFXWDQHRXV�WLVVXH�GLVRUGHUV�

6NLQ�UDVK 8QFRPPRQ
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3UXULWXV 8QFRPPRQ

8UWLFDULD 8QFRPPRQ

(U\WKHPD�PXOWLIRUPH 5DUH

6WHYHQV�-RKQVRQ�V\QGURPH 1RW�NQRZQ

7R[LF�HSLGHUPDO�QHFURO\VLV 1RW�NQRZQ

%XOORXV�H[IROLDWLYH�GHUPDWLWLV 1RW�NQRZQ

$FXWH�JHQHUDOLVHG�H[DQWKHPRXV�SXVWXORVLV��$*(3�� 1RW�NQRZQ

5HQDO�DQG�XULQDU\�GLVRUGHUV

,QWHUVWLWLDO�QHSKULWLV 1RW�NQRZQ

&U\VWDOOXULD� 1RW�NQRZQ

� 1DXVHD�LV�PRUH�RIWHQ�DVVRFLDWHG�ZLWK�KLJKHU�RUDO�GRVHV��,I�JDVWURLQWHVWLQDO�UHDFWLRQV�DUH�

HYLGHQW��WKH\�PD\�EH�UHGXFHG�E\�WDNLQJ�DPR[LFLOOLQ�FODYXODQLF�DFLG�ZLWK�D�PHDO�
��,QFOXGLQJ�SVHXGRPHPEUDQRXV�FROLWLV�DQG�KDHPRUUKDJLF�FROLWLV��
� $�PRGHUDWH�ULVH�LQ�$67�DQG�RU�$/7�KDV�EHHQ�QRWHG�LQ�SDWLHQWV�WUHDWHG�ZLWK�EHWD�ODFWDP�

FODVV�DQWLELRWLFV��EXW�WKH�VLJQLILFDQFH�RI�WKHVH�ILQGLQJV�LV�XQNQRZQ�
��7KHVH�HYHQWV�KDYH�EHHQ�QRWHG�ZLWK�RWKHU�SHQLFLOOLQV�DQG�FHSKDORVSRULQV�,I�DQ\�

K\SHUVHQVLWLYLW\�GHUPDWLWLV�UHDFWLRQ�RFFXUV��WUHDWPHQW�VKRXOG�EH�GLVFRQWLQXHG�

��� 2YHUGRVH

6\PSWRPV�DQG�VLJQV�RI�RYHUGRVH

*DVWURLQWHVWLQDO� V\PSWRPV� DQG� GLVWXUEDQFH� RI� WKH� IOXLG� DQG� HOHFWURO\WH� EDODQFHV� PD\� EH�

HYLGHQW��$PR[LFLOOLQ�FU\VWDOOXULD��LQ�VRPH�FDVHV�OHDGLQJ�WR�UHQDO�IDLOXUH��KDV�EHHQ�REVHUYHG�

&RQYXOVLRQV�PD\�RFFXU� LQ� SDWLHQWV�ZLWK� LPSDLUHG� UHQDO� IXQFWLRQ� RU� LQ� WKRVH� UHFHLYLQJ� KLJK�

GRVHV�

$PR[LFLOOLQ� KDV� EHHQ� UHSRUWHG� WR� SUHFLSLWDWH� LQ� EODGGHU� FDWKHWHUV�� SUHGRPLQDQWO\� DIWHU�

LQWUDYHQRXV�DGPLQLVWUDWLRQ�RI�ODUJH�GRVHV��$�UHJXODU�FKHFN�RI�SDWHQF\�VKRXOG�EH�PDLQWDLQHG�

7UHDWPHQW�RI�LQWR[LFDWLRQ

*DVWURLQWHVWLQDO� V\PSWRPV� PD\� EH� WUHDWHG� V\PSWRPDWLFDOO\�� ZLWK� DWWHQWLRQ� WR� WKH�

ZDWHU�HOHFWURO\WH�EDODQFH�

$PR[LFLOOLQ�FODYXODQLF�DFLG�FDQ�EH�UHPRYHG�IURP�WKH�FLUFXODWLRQ�E\�KDHPRGLDO\VLV�
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�� 3+$50$&2/2*,&$/�3523(57,(6

��� 3KDUPDFRG\QDPLF�SURSHUWLHV

3KDUPDFRWKHUDSHXWLF�JURXS� &RPELQDWLRQV�RI�SHQLFLOOLQV��LQFO��EHWD�ODFWDPDVH�LQKLELWRUV�

$7&�FRGH� -��&5��

0HFKDQLVP�RI�UHVLVWDQFH��

$PR[LFLOOLQ� LV� VHPLV\QWKHWLF SHQLFLOOLQ� �EHWD�ODFWDP� DQWLELRWLF�� WKDW� LQKLELWV� RQH� RU� PRUH�

HQ]\PHV��RIWHQ�UHIHUUHG�WR�DV�SHQLFLOOLQ�ELQGLQJ�SURWHLQV��3%3V��LQ�WKH�ELRV\QWKHWLF�SDWKZD\�

RI� EDFWHULDO� SHSWLGRJO\FDQ�� ZKLFK� LV� DQ� LQWHJUDO� VWUXFWXUDO� FRPSRQHQW� RI� WKH� EDFWHULDO� FHOO�

ZDOO�� ,QKLELWLRQ� RI� SHSWLGRJO\FDQ� V\QWKHVLV� OHDGV� WR� ZHDNHQLQJ� RI� WKH� FHOO� ZDOO�� ZKLFK� LV�

XVXDOO\�IROORZHG�E\�FHOO�O\VLV�DQG�GHDWK��

$PR[LFLOOLQ� LV� VXVFHSWLEOH� WR�GHJUDGDWLRQ�E\�EHWD�ODFWDPDVHV�SURGXFHG�E\� UHVLVWDQW�EDFWHULD�

DQG�WKHUHIRUH�WKH�VSHFWUXP�RI�DFWLYLW\�RI�DPR[LFLOOLQ�DORQH�GRHV�QRW�LQFOXGH�RUJDQLVPV�ZKLFK�

SURGXFH�WKHVH�HQ]\PHV�

&ODYXODQLF� DFLG� LV� D�EHWD�ODFWDP�VWUXFWXUDOO\ UHODWHG� WR�SHQLFLOOLQV�� ,W� LQDFWLYDWHV� VRPH�EHWD�

ODFWDPDVH�HQ]\PHV�WKHUHE\�SUHYHQWLQJ�LQDFWLYDWLRQ�RI�DPR[LFLOOLQ��&ODYXODQLF�DFLG�DORQH�GRHV�

QRW�H[HUW�D�FOLQLFDOO\�XVHIXO�DQWLEDFWHULDO�HIIHFW��

��� 3KDUPDFRNLQHWLF�SURSHUWLHV

$EVRUSWLRQ

$PR[LFLOOLQ� DQG� FODYXODQLF� DFLG�� DUH� IXOO\� GLVVRFLDWHG� LQ� DTXHRXV� VROXWLRQ� DW� SK\VLRORJLFDO�

S+�� %RWK� FRPSRQHQWV� DUH� UDSLGO\� DQG� ZHOO� DEVRUEHG� E\� WKH� RUDO� URXWH� RI� DGPLQLVWUDWLRQ��

)ROORZLQJ� RUDO� DGPLQLVWUDWLRQ�� DPR[LFLOOLQ� DQG� FODYXODQLF� DFLG� DUH� DSSUR[LPDWHO\� ����

ELRDYDLODEOH��7KH�SODVPD�SURILOHV�RI�ERWK�FRPSRQHQWV�DUH�VLPLODU�DQG�WKH�WLPH�WR�SHDN�SODVPD�

FRQFHQWUDWLRQ��7PD[��LQ�HDFK�FDVH�LV�DSSUR[LPDWHO\�RQH�KRXU��

7KH�SKDUPDFRNLQHWLF� UHVXOWV� IRU� D� VWXG\�� LQ�ZKLFK�DPR[LFLOOLQ�FODYXODQLF� DFLG� �����PJ�����

PJ� WDEOHWV� WKUHH� WLPHV� GDLO\�� ZDV� DGPLQLVWHUHG� LQ� WKH� IDVWLQJ� VWDWH� WR� JURXSV� RI� KHDOWK\�

YROXQWHHUV��DUH�SUHVHQWHG�EHORZ��

0HDQ����6'��SKDUPDFRNLQHWLF�SDUDPHWHUV

$FWLYH�VXEVWDQFH�V��

DGPLQLVWHUHG

'RVH &PD[ 7PD[�
 $8&������K� 7����

�PJ� �ȝJ�PO� �K� ��ȝJ�K�PO� �K�
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$PR[LFLOOLQ

$0;�&$

��������PJ

��� ����

������

���

���������

�����

������

����

������

&ODYXODQLF�DFLG

$0;�&$

����PJ�����PJ

��� ����

������

���

���������

�����

������

����

������

$0;�± DPR[LFLOOLQ��&$�± FODYXODQLF�DFLG


�0HGLDQ��UDQJH�

$PR[LFLOOLQ� DQG� FODYXODQLF� DFLG� VHUXP�FRQFHQWUDWLRQV� DFKLHYHG�ZLWK� DPR[LFLOOLQ�FODYXODQLF�

DFLG� DUH� VLPLODU� WR� WKRVH� SURGXFHG� E\� WKH� RUDO� DGPLQLVWUDWLRQ� RI� HTXLYDOHQW� GRVHV� RI�

DPR[LFLOOLQ�RU�FODYXODQLF�DFLG�DORQH�

'LVWULEXWLRQ

$ERXW�����RI�WRWDO�SODVPD�FODYXODQLF DFLG�DQG�����RI�WRWDO�SODVPD�DPR[LFLOOLQ�LV�ERXQG�WR�

SURWHLQ��7KH�DSSDUHQW�YROXPH�RI�GLVWULEXWLRQ�LV�DURXQG���������O�NJ�IRU�DPR[LFLOOLQ�DQG�DURXQG�

����O�NJ�IRU�FODYXODQLF�DFLG�

)ROORZLQJ�LQWUDYHQRXV�DGPLQLVWUDWLRQ��ERWK�DPR[LFLOOLQ�DQG�FODYXODQLF�DFLG�KDYH�EHHQ�IRXQG�

LQ�JDOO�EODGGHU��DEGRPLQDO�WLVVXH��VNLQ��IDW��PXVFOH�WLVVXHV��V\QRYLDO�DQG�SHULWRQHDO�IOXLGV��ELOH�

DQG�SXV��$PR[LFLOOLQ�GRHV�QRW�DGHTXDWHO\�GLVWULEXWH�LQWR�WKH�FHUHEURVSLQDO�IOXLG�

)URP� DQLPDO� VWXGLHV� WKHUH� LV� QR� HYLGHQFH� IRU� VLJQLILFDQW� WLVVXH� UHWHQWLRQ� RI� GUXJ�GHULYHG�

PDWHULDO� IRU� HLWKHU� FRPSRQHQW��$PR[LFLOOLQ�� OLNH�PRVW�SHQLFLOOLQV�� FDQ�EH�GHWHFWHG� LQ�EUHDVW�

PLON��7UDFH�TXDQWLWLHV�RI�FODYXODQLF�DFLG�FDQ�DOVR�EH�GHWHFWHG�LQ�EUHDVW�PLON��

%RWK�DPR[LFLOOLQ�DQG�FODYXODQLF�DFLG�KDYH�EHHQ�VKRZQ�WR�FURVV�WKH�SODFHQWDO�EDUULHU�

%LRWUDQVIRUPDWLRQ

$PR[LFLOOLQ� LV� SDUWO\� H[FUHWHG� LQ� WKH� XULQH� DV� WKH� LQDFWLYH� SHQLFLOORLF� DFLG� LQ� TXDQWLWLHV�

HTXLYDOHQW�WR�XS�WR����WR�����RI�WKH�LQLWLDO�GRVH��&ODYXODQLF�DFLG�LV�H[WHQVLYHO\�PHWDEROL]HG�

LQ�PDQ�DQG�HOLPLQDWHG�LQ�XULQH�DQG�IDHFHV��DQG�DV�FDUERQ�GLR[LGH�LQ�H[SLUHG�DLU�

(OLPLQDWLRQ
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7KH�PDMRU�URXWH�RI�HOLPLQDWLRQ�IRU�DPR[LFLOOLQ�LV�YLD�WKH�NLGQH\��ZKHUHDV�IRU�FODYXODQLF�DFLG�

LW�LV�E\�ERWK�UHQDO�DQG�QRQ�UHQDO�PHFKDQLVPV�

$PR[LFLOOLQ�FODYXODQLF�DFLG�KDV�D�PHDQ�HOLPLQDWLRQ�KDOI�OLIH�RI�DSSUR[LPDWHO\�RQH�KRXU�DQG�D�

PHDQ�WRWDO�FOHDUDQFH�RI�DSSUR[LPDWHO\����O�K�LQ�KHDOWK\�VXEMHFWV��$SSUR[LPDWHO\����WR�����RI�

WKH�DPR[LFLOOLQ�DQG�DSSUR[LPDWHO\����WR�����RI�WKH�FODYXODQLF�DFLG�DUH�H[FUHWHG�XQFKDQJHG�

LQ�XULQH�GXULQJ�WKH�ILUVW���K�DIWHU�DGPLQLVWUDWLRQ�RI�VLQJOH�$PR[LFLOOLQ�FODYXODQLF�����PJ�����

PJ�RU�����PJ�����PJ�WDEOHWV��9DULRXV�VWXGLHV�KDYH�IRXQG�WKH�XULQDU\�H[FUHWLRQ�WR�EH��������

IRU�DPR[LFLOOLQ�DQG�EHWZHHQ��������IRU�FODYXODQLF�DFLG�RYHU�D����KRXU�SHULRG��,Q�WKH�FDVH�RI�

FODYXODQLF� DFLG�� WKH� ODUJHVW� DPRXQW� RI� GUXJ� LV� H[FUHWHG� GXULQJ� WKH� ILUVW� �� KRXUV� DIWHU�

DGPLQLVWUDWLRQ�

&RQFRPLWDQW� XVH� RI� SUREHQHFLG� GHOD\V� DPR[LFLOOLQ� H[FUHWLRQ� EXW� GRHV� QRW� GHOD\� UHQDO�

H[FUHWLRQ�RI�FODYXODQLF�DFLG�

$JH

7KH� HOLPLQDWLRQ� KDOI�OLIH� RI� DPR[LFLOOLQ� LV� VLPLODU� IRU� FKLOGUHQ� DJHG� DURXQG� ��PRQWKV� WR� ��

\HDUV�DQG�ROGHU�FKLOGUHQ�DQG�DGXOWV��)RU�YHU\�\RXQJ�FKLOGUHQ��LQFOXGLQJ�SUHWHUP�QHZERUQV��LQ�

WKH� ILUVW� ZHHN� RI� OLIH� WKH� LQWHUYDO� RI� DGPLQLVWUDWLRQ� VKRXOG� QRW� H[FHHG� WZLFH� GDLO\�

DGPLQLVWUDWLRQ� GXH� WR� LPPDWXULW\� RI� WKH� UHQDO� SDWKZD\� RI� HOLPLQDWLRQ�� %HFDXVH� HOGHUO\�

SDWLHQWV� DUH� PRUH� OLNHO\� WR� KDYH� GHFUHDVHG� UHQDO� IXQFWLRQ�� FDUH� VKRXOG� EH� WDNHQ� LQ� GRVH�

VHOHFWLRQ��DQG�LW�PD\�EH�XVHIXO�WR�PRQLWRU�UHQDO�IXQFWLRQ�

*HQGHU

)ROORZLQJ� RUDO� DGPLQLVWUDWLRQ� RI� DPR[LFLOOLQ�FODYXODQLF� DFLG� WR� KHDOWK\� PDOHV� DQG� IHPDOH�

VXEMHFWV�� JHQGHU�KDV�QR� VLJQLILFDQW� LPSDFW�RQ� WKH�SKDUPDFRNLQHWLFV�RI� HLWKHU� DPR[LFLOOLQ�RU�

FODYXODQLF�DFLG�

5HQDO�LPSDLUPHQW

7KH� WRWDO� VHUXP� FOHDUDQFH� RI� DPR[LFLOOLQ�FODYXODQLF� DFLG� GHFUHDVHV� SURSRUWLRQDWHO\� ZLWK�

GHFUHDVLQJ� UHQDO� IXQFWLRQ�� 7KH� UHGXFWLRQ� LQ� GUXJ� FOHDUDQFH� LV� PRUH� SURQRXQFHG� IRU�

DPR[LFLOOLQ�WKDQ�IRU�FODYXODQLF�DFLG��DV�D�KLJKHU�SURSRUWLRQ�RI�DPR[LFLOOLQ�LV�H[FUHWHG�YLD�WKH�

UHQDO� URXWH�� 'RVHV� LQ� UHQDO� LPSDLUPHQW� PXVW� WKHUHIRUH� SUHYHQW� XQGXH� DFFXPXODWLRQ� RI�

DPR[LFLOOLQ�ZKLOH�PDLQWDLQLQJ�DGHTXDWH�OHYHOV�RI�FODYXODQLF�DFLG�
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+HSDWLF�LPSDLUPHQW

+HSDWLFDOO\�LPSDLUHG�SDWLHQWV�VKRXOG�EH�GRVHG�ZLWK�FDXWLRQ�DQG�KHSDWLF�IXQFWLRQ�PRQLWRUHG�DW�

UHJXODU�LQWHUYDOV�

��� 3UHFOLQLFDO�VDIHW\�GDWD

1RQ�FOLQLFDO� GDWD� UHYHDO� QR� VSHFLDO� KD]DUG� IRU� KXPDQV� EDVHG� RQ� VWXGLHV� RI� VDIHW\�

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

5HSHDW�GRVH�WR[LFLW\�VWXGLHV�SHUIRUPHG�LQ�GRJV�ZLWK�DPR[LFLOOLQ�FODYXODQLF�DFLG�GHPRQVWUDWH�

JDVWULF�LUULWDQF\�DQG�YRPLWLQJ��DQG�GLVFRORXUHG�WRQJXH�

&DUFLQRJHQLFLW\�VWXGLHV�KDYH�QRW�EHHQ�FRQGXFWHG�ZLWK�DPR[LFLOOLQ�FODYXODQLF�DFLG�

�� 3+$50$&(87,&$/�3$57,&8/$56

��� /LVW�RI�([FLSLHQWV

&URVSRYLGRQH

0LFURFU\VWDOOLQH�FHOOXORVH�S+����

6LOLFRQ�'LR[LGH

&ROORLGDO�6LOLFRQ�'LR[LGH

0DJQHVLXP�6WHDUDWH

0LFURFU\VWDOOLQH�FHOOXORVH

+\GUR[\�3URS\O�PHWK\O�FHOOXORVH��$Q\FRDW�&�$1���

+\GUR[\�3URS\O�PHWK\O�FHOOXORVH��$Q\FRDW�&�$1����

(WK\O�&HOOXORVH�1����&SV

3XULILHG�7DOF

7LWDQLXP�'LR[LGH

'LEXW\O�3KWKDODWH

��� ,QFRPSDWLELOLWLHV

1RQH�

��� 6KHOI�OLIH

���PRQWKV�
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��� 6SHFLDO�SUHFDXWLRQV�IRU�VWRUDJH

6WRUH�DW�D�WHPSHUDWXUH�QRW�H[FHHGLQJ����&�LQ�D�GU\�SODFH��SURWHFWHG�IURP�OLJKW�

��� 1DWXUH�DQG�FRQWHQWV�RI�FRQWDLQHU

7DEOHWV�3DFNHG�LQ�$/8�$/8�%OLVWHU���;��7DEOHWV� DQG�SDFNHG�LQ�FDUWRQ�DORQJ�ZLWK�3DFNDJH�

LQVHUW�

��� 6SHFLDO�SUHFDXWLRQV�IRU�GLVSRVDO

1R�VSHFLDO�UHTXLUHPHQWV

�� 5(*,675$17

0$5.(7,1*�$87+25,6$7,21�+2/'(5�

6.�0(',&,1(6�/7'��

�UG )/225��72:(5�)(51$'(=�

�����%(5./(<�675((7��21,.$1�

/$*26��1,*(5,$

0$18)$&785,1*�6,7(�$''5(66

0(',&()��3+$50$�

3/27�12����� ���	��� (3,3��3+$6(���

-+$50$-5,��%$'',��',67��62/$1��+�3����,1',$

7(/��	�)$;�������������

�� '$7(�2)�5(9,6,21�2)�7+(�7(;7�

�������


