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$EVWUDFW
7KLV�UHSRUW�LV�DQ�XSGDWH�RI�WKH�5,90�UHSRUW������������ZKLFK�GHDOV�ZLWK�HPLVVLRQ�VFHQDULRV
IRU GLVLQIHFWDQWV�XVHG�IRU�VDQLWDU\�SXUSRVHV�DQG�DSSOLFDWLRQV�LQ�WKH�PHGLFDO�VHFWRU��7KHVH
ELRFLGHV�EHORQJ�WR�SURGXFW�W\SH����3ULYDWH�DQG�SXEOLF�KHDOWK�DUHD�GLVLQIHFWDQWV�DQG�RWKHU
ELRFLGDO�SURGXFWV��RI�WKH����SURGXFW�W\SHV�GLVWLQJXLVKHG�LQ�$SSHQGL[�9�RI�'LUHFWLYH
�����(&�(&���������7KH�VFHQDULRV�KDYH�EHHQ�DGDSWHG�WR�WKH�UHPDUNV�DQG�GDWD�VXSSOLHG�E\�WKH
(8%((6�ZRUNLQJ�JURXS�LQ�RUGHU�WR�PDNH�WKHP�XQLIRUP�DQG�JHQHUDOO\�DSSOLFDEOH�IRU�DOO�(8
PHPEHU VWDWHV�
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6DPHQYDWWLQJ
'LW�UDSSRUW�LV�HHQ�DDQJHSDVWH�YHUVLH�YDQ�5,90�UDSSRUW������������GDW�HPLVVLH�VFHQDULR
V
JHHIW�YRRU�ELRFLGHQ�GLH�WRHJHSDVW�ZRUGHQ�YRRU�RQWVPHWWLQJ�YDQ�VDQLWDLU�LQ�ZRQLQJHQ�HQ
RSHQEDUH�UXLPWHQ�HQ�YRRU�ELRFLGHQ�WRHJHSDVW�LQ�GH�PHGLVFKH�VHFWRU��'LW�EHWUHIW�ELRFLGHQ�YDQ
SURGXFW�W\SH����3ULYDWH�DQG�SXEOLF�KHDOWK�DUHD�GLVLQIHFWDQWV�DQG�RWKHU�ELRFLGDO�SURGXFWV��XLW�GH
OLMVW�YDQ����SURGXFW�W\SHQ�GLH�LQ�GH�(XURSHVH�ULFKWOLMQ��'LUHFWLYH������(&��RQGHUVFKHLGHQ
ZRUGHQ� +HW�RRUVSURQNHOLMNH�UDSSRUW�LV�EHVSURNHQ�LQ�KHW�NDGHU�YDQ�KHW�SURMHFW��*DWKHULQJ��
UHYLHZ DQG�GHYHORSPHQW�RI�HQYLURQPHQWDO�HPLVVLRQ�VFHQDULRV�IRU�ELRFLGHV���(8%((6��GRRU
GH�(8%((6�ZHUNJURHS��1DDU�DDQOHLGLQJ�KLHUYDQ�]LMQ�GH�VFHQDULR
V�]RGDQLJ�DDQJHSDVW�GDW�]H
YRRU�DOOH�OLGVWDWHQ�JHOGHQ�
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6XPPDU\
'LUHFWLYH������(&��(&��������GLVWLQJXLVKHV����SURGXFW�W\SHV�IRU�ELRFLGDO�SURGXFWV��L�H��QRQ�
DJULFXOWXUDO�SHVWLFLGHV��7KLV�UHSRUW�SUHVHQWV�HPLVVLRQ�VFHQDULRV�IRU�WKH�WZR�XUJHQWO\�QHHGHG
DSSOLFDWLRQV�RI�SURGXFW�W\SH����3ULYDWH�DQG�SXEOLF�KHDOWK�DUHD�GLVLQIHFWDQWV�DQG�RWKHU�ELRFLGDO
SURGXFWV���GLVLQIHFWDQWV�XVHG�IRU�VDQLWDU\�SXUSRVHV�DQG�GLVLQIHFWDQWV�IRU�XVH�LQ�WKH�PHGLFDO
VHFWRU��7KH�DSSOLFDWLRQ�RI�ELRFLGHV�IRU�VDQLWDU\�SXUSRVHV�EHORQJV�WR�LQGXVWULDO�FDWHJRU\��
�3HUVRQDO�GRPHVWLF��RI�WKH�7*'��7HFKQLFDO�*XLGDQFH�'RFXPHQW���7KH�HPLVVLRQ�PRGXOH�IRU
WKLV�DSSOLFDWLRQ�LV�SUHVHQWHG�LQ�7DEOH������)RU�DSSOLFDWLRQV�LQ�WKH�PHGLFDO�VHFWRU�WKH\�EHORQJ�WR
LQGXVWULDO�FDWHJRU\����3XEOLF�GRPDLQ���(PLVVLRQ�PRGXOHV�DUH�SUHVHQWHG�IRU�
���GLVLQIHFWLRQ�RI�URRPV��IXUQLWXUH�DQG�REMHFWV��7DEOHV�����DQG������
���GLVLQIHFWLRQ�RI�LQVWUXPHQWV��VFRSHV�7DEOH�����DQG�RWKHU�LQVWUXPHQWV�7DEOH������
��� ODXQGU\�GLVLQIHFWLRQ��ZDVKLQJ�VWUHHWV�7DEOH�����DQG�WXPEOHU�ZDVKLQJ�PDFKLQHV�7DEOH

������
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&RQWHQWV
�� ,QWURGXFWLRQ� ��������������������������������������������������������������������������������������������������������������������
�� 'LVLQIHFWDQWV�XVHG�LQ�WKH�VDQLWDU\�VHFWRU� ������������������������������������������������������������������������
��� 6FHQDULR�GHVFULSWLRQ� ���������������������������������������������������������������������������������������������������
��� (PLVVLRQ�VFHQDULR��������������������������������������������������������������������������������������������������������

�� 0HGLFDO�VHFWRU� ���������������������������������������������������������������������������������������������������������������
��� 6WHULOLVDWLRQ��GLVLQIHFWLRQ�DQG�FOHDQLQJ� ���������������������������������������������������������������������
��� *HQHUDO�DVVXPSWLRQV� �������������������������������������������������������������������������������������������������
��� 'LVLQIHFWLRQ�RI�URRPV��IXUQLWXUH�DQG�REMHFWV��������������������������������������������������������������
����� 6FHQDULR�GHVFULSWLRQ�������������������������������������������������������������������������������������������
����� (PLVVLRQ�VFHQDULRV���������������������������������������������������������������������������������������������

��� 'LVLQIHFWLRQ�RI�LQVWUXPHQWV� ���������������������������������������������������������������������������������������
����� 6FHQDULR�GHVFULSWLRQ�VFRSHV� ������������������������������������������������������������������������������
����� 6FHQDULR�GHVFULSWLRQ�RWKHU�LQVWUXPHQWV��������������������������������������������������������������

��� /DXQGU\�GLVLQIHFWDQWV� ������������������������������������������������������������������������������������������������
��� +RVSLWDO�ZDVWH�GLVLQIHFWDQWV���������������������������������������������������������������������������������������
��� 'LVLQIHFWDQWV�ZLWK�PRUH�WKDQ�RQH�DSSOLFDWLRQ� ����������������������������������������������������������

5HIHUHQFHV� �����������������������������������������������������������������������������������������������������������������������������
$SSHQGL[�� 0DLOLQJ�OLVW� ��������������������������������������������������������������������������������������������������������
$SSHQGL[�� 8QGHUO\LQJ�GDWD�XVHG������������������������������������������������������������������������������������������
$SSHQGL[�� 'LIIHUHQFHV�EHWZHHQ�HPLVVLRQ�VFHQDULRV� �����������������������������������������������������������
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��� ,QWURGXFWLRQ
7KH�JRYHUQPHQW�RI�WKH�1HWKHUODQGV�GHYHORSHG�WKH�ILUVW�YHUVLRQ�RI�WKH�8QLIRUP�6\VWHP�IRU�WKH
(YDOXDWLRQ�RI�6XEVWDQFHV��86(6������LQ�WKH�IUDPHZRUN�RI�WKHLU�ILUVW�1DWLRQDO�(QYLURQPHQWDO
3ROLF\� 3ODQ�� 86(6� ����� DYDLODEOH� VLQFH� ������ KDUPRQLVHG� WKH� ULVN� DVVHVVPHQW� RI� QHZ� DQG
H[LVWLQJ� VXEVWDQFHV�� ELRFLGHV� DQG� SODQW� SURWHFWLRQ� SURGXFWV�� 86(6� ���� ZDV� WDLORUHG� WR� WKH
FRUUHVSRQGLQJ�(&� DQG� QDWLRQDO� OHJLVODWLRQ��86(6�����ZDV� VXEVHTXHQWO\� XVHG� DV� RQH� RI� WKH
EDVLF�GRFXPHQWV�IRU�WKH�GHYHORSPHQW�RI�WKH�(8�7HFKQLFDO�*XLGDQFH�'RFXPHQW�WR�DVVHVV�ULVNV
RI� QHZ� DQG� H[LVWLQJ� VXEVWDQFHV� LQ� VXSSRUW� RI� WKH� FRUUHVSRQGLQJ� (&� OHJLVODWLRQ� DQG� LWV
FRPSXWHU LPSOHPHQWDWLRQ��WKH�(XURSHDQ�8QLRQ�6\VWHP�IRU�(YDOXDWLRQ�RI�6XEVWDQFHV��(86(6
������
6LPXOWDQHRXV�ZLWK�WKH�GHYHORSPHQW�RI�(86(6�����QH[W�YHUVLRQV�RI�86(6�ZHUH�GHYHORSHG�E\
9520��0LQLVWU\�RI�+RXVLQJ��6SDWLDO�3ODQQLQJ�DQG�WKH�(QYLURQPHQWU���PDLQO\�IRU�XVH�LQ�WKH
1HWKHUODQGV�� 86(6� ���� DQG� ���� FRPSULVH� ULVN� DVVHVVPHQW� PHWKRGV� IRU� ELRFLGHV� DQG� SODQW
SURWHFWLRQ� SURGXFWV�� LQ� DGGLWLRQ� WR� PHWKRGV� IRU� QHZ� DQG� H[LVWLQJ� VXEVWDQFHV�� 7KH� ULVN
DVVHVVPHQW PHWKRGV� IRU� ELRFLGHV� DQG� SODQW� SURWHFWLRQ� SURGXFWV� DUH� LQ� DFFRUGDQFH�ZLWK� WKH
FRUUHVSRQGLQJ� QDWLRQDO� OHJLVODWLRQ� DQG� DV� PXFK� DV� SRVVLEOH� ZLWK� WKH� FRUUHVSRQGLQJ� (&
OHJLVODWLRQ��,Q�86(6�����DQG������WKH�ULVN�DVVHVVPHQW�PHWKRGV�IRU�QHZ�DQG�H[LVWLQJ�VXEVWDQFHV
DUH IXOO\�HTXLYDOHQW�WR�(86(6������
$V�SDUW�RI�86(6�����DQG�86(6�����VHYHUDO�HPLVVLRQ�VFHQDULRV�IRU�ELRFLGHV��QRQ�DJULFXOWXUDO
SHVWLFLGHV�� KDYH� EHHQ� GHYHORSHG� DW� WKH� 5,90� ZLWKLQ� D� SHULRG� RI� DSSUR[LPDWHO\� ��� \HDUV
�/XWWLN�HW�DO�� �����DQG�������0RQWIRRUW�HW�DO�� ������
3URGXFW� W\SH� �� �3ULYDWH� DQG� SXEOLF� KHDOWK� DUHD� GLVLQIHFWDQWV� DQG� RWKHU� ELRFLGDO� SURGXFWV�
FRQFHUQV� D� KHWHURJHQHRXV� JURXS� RI� SURGXFWV� XVHG� IRU� GLVLQIHFWLRQ�� IRU� H[DPSOH� EDWKURRPV�
WRLOHWV�� FKHPLFDO�FORVHWV��ZDOOV� DQG� IORRUV� LQ�SULYDWH�KRPHV� DQG� LQVWLWXWLRQV� VXFK� DV�RIILFHV�
ZRUNVKRSV�� VFKRROV�� KRVSLWDOV� DQG� VSRUW� IDFLOLWLHV� �9DQ� 'RNNXP� HW� DO�� ������� $OO
GLVLQIHFWDQWV�QRW�LQFOXGHG�LQ�RQH�RI�WKH�RWKHU�SURGXFW�W\SHV�EHORQJ�KHUH��7KH�&7%��1DWLRQDO
%RDUG�RI� WKH�$XWKRULVDWLRQ�RI�3HVWLFLGHV�� LQ�7KH�1HWKHUODQGV�DSSOLHV� WKH� IROORZLQJ�GLYLVLRQ
IRU WKH�ILHOGV�RI�DSSOLFDWLRQ�
� 6ZLPPLQJ�SRROV
� 6DQLWDU\�VHFWRU
� +RUWLFXOWXUH
� 7LOHV�DQG�VXUIDFHV
� 0HGLFDO�VHFWRU
7KH�DSSOLFDWLRQ� LQ� WKH� ILHOGV�VDQLWDU\�VHFWRU�DQG�PHGLFDO�VHFWRU�EHORQJ� WR� VRPH�RI� WKH�PRVW
XUJHQWO\� QHHGHG� LWHPV� IRU� ZKLFK� HPLVVLRQ� VFHQDULR� GRFXPHQWV� DUH� UHTXLUHG�� 7KHUHIRUH� WKH
RULJLQDO�UHSRUW��ZKLFK�ZDV�WKH�EDVLV�IRU�WKLV�UHSRUW��ZDV�SURGXFHG�IRU�WKH�'XWFK�VLWXDWLRQ��9DQ
GHU�3RHO������D���'LVFXVVLRQV� LQ� WKH�ZRUNLQJ�JURXS� IRU� WKH�(8�SURMHFW� �*DWKHULQJ� �� UHYLHZ
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DQG� GHYHORSPHQW� RI� HQYLURQPHQWDO� HPLVVLRQ� VFHQDULRV� IRU� ELRFLGHV�� DQG� GDWD� VXSSOLHG� E\
VRPH PHPEHU�VWDWHV�HQDEOHG�WKH�XSGDWH�SUHVHQWHG�LQ�WKLV�UHSRUW��7KH�HPLVVLRQ�VFHQDULRV�DUH
DSSOLFDEOH�LQ�DOO�(XURSHDQ�8QLRQ�PHPEHU�VWDWHV�
7KH�VFHQDULRV�LQ�WKLV�UHSRUW�DUH�SUHVHQWHG�LQ�WKH�IROORZLQJ�ZD\�
,QSXW
>9DULDEOH�SDUDPHWHU��XQLW�@ >6\PERO@ >8QLW@ 6�'�2�3
7KHVH�SDUDPHWHUV�DUH�WKH�LQSXW�WR�WKH�VFHQDULR��7KH�6��'��2�RU�3�FODVVLILFDWLRQ�RI�D�SDUDPHWHU
LQGLFDWHV�WKH�VWDWXV�
6 3DUDPHWHU�PXVW�EH�SUHVHQW�LQ�WKH�LQSXW�GDWD�VHW�IRU�WKH�FDOFXODWLRQ�WR�EH�H[HFXWHG��WKHUH�KDV

EHHQ�QR�PHWKRG�LPSOHPHQWHG�LQ�WKH�V\VWHP�WR�HVWLPDWH�WKLV�SDUDPHWHU��QR�GHIDXOW�YDOXH�LV
VHW��

' 3DUDPHWHU�KDV�D�VWDQGDUG�YDOXH��PRVW�GHIDXOWV�FDQ�EH�FKDQJHG�E\�WKH�XVHU�
2 3DUDPHWHU� LV� WKH� RXWSXW� IURP� DQRWKHU� FDOFXODWLRQ� �PRVW� RXWSXW� SDUDPHWHUV� FDQ� EH

RYHUZULWWHQ�E\�WKH�XVHU�ZLWK�DOWHUQDWLYH�GDWD��
3 3DUDPHWHU�YDOXH�FDQ�EH�FKRVHQ�IURP�D�µSLFN�OLVW¶�RI�YDOXHV�
F 'HIDXOW�RU�RXWSXW�SDUDPHWHU�LV�FORVHG�DQG�FDQQRW�EH�FKDQJHG�E\�WKH�XVHU�
2XWSXW
>6\PERO@ >'HVFULSWLRQ@
,QWHUPHGLDWH�FDOFXODWLRQV
3DUDPHWHU�GHVFULSWLRQ��8QLW�
>3DUDPHWHU� �HTXDWLRQ@ �(TXDWLRQ�QR��
(QG�FDOFXODWLRQV
>3DUDPHWHU� �HTXDWLRQ@ �(TXDWLRQ�QR��
,Q�WKLV�UHSRUW�WZR�PDLQ�W\SHV�RI�VFHQDULRV�DUH�SUHVHQWHG��YL]�RQH�EDVHG�RQ�WKH�WRQQDJH�DSSOLHG
IRU D�VSHFLILF�DSSOLFDWLRQ�DQG�RQH�EDVHG�RQ�WKH�FRQVXPSWLRQ��DYHUDJH�FRQVXPSWLRQ�SHU�FDSLWD
RU WKH�FRQVXPSWLRQ�RI�D�PRGHO�VRXUFH���7KRXJK�LW�LV�GHVLUDEOH�WR�KDYH�RQO\�RQH�VFHQDULR��WKHUH
PD\ EH�FLUFXPVWDQFHV�IRU�ZKLFK�WZR�PD\�EH�QHFHVVDU\�RU�DGYLVDEOH��$SSHQGL[���JLYHV�D
JHQHUDO�H[SODQDWLRQ�RQ�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�WZR�W\SHV�RI�HPLVVLRQ�VFHQDULRV�DQG�WKH
DGYDQWDJHV�GLVDGYDQWDJHV�
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��� 'LVLQIHFWDQWV�XVHG�LQ�WKH�VDQLWDU\�VHFWRU
���� 6FHQDULR�GHVFULSWLRQ
7KH�DSSOLFDWLRQ�RI�GLVLQIHFWDQWV�IRU�VDQLWDU\�SXUSRVHV�UHIHUV�WR�QHDUO\�WKH�VDPH�DUHDV�DV�WKH
VFHQDULR��'LVLQIHFWLRQ�LQ�DFFRPPRGDWLRQV���GHVFULEHG�LQ�/XWWLN�HW�DO���������DQG�LQFRUSRUDWHG
LQ�86(6������5,90��9520��9:6���������7KH�HPLVVLRQ�VFHQDULR�IRU�DFFRPPRGDWLRQV�ZDV
GHVLJQHG�IRU�GLVLQIHFWDQWV�XVHG�LQ�DFFRPPRGDWLRQV�IRU�KXPDQV�DQG�IRU�SUHSDULQJ�IRRG�DQG
GULQNV��,W�LV�EDVHG�RQ�WKH�'XWFK�VLWXDWLRQ�DQG�XVHV�WKH�WRQQDJH�RI�WKH�DFWLYH�VXEVWDQFH�DSSOLHG
SHU�\HDU�LQ�WKH�UHJLRQ�FRQVLGHUHG��7KH�ILUVW�VFHDQULR�SUHVHQWHG�KHUH�XVHV�DOVR�WKH�UHJLRQDO
WRQQDJH�DQG�IROORZV�WKH�VFHDQULR�DSSURDFK�DV�LQ�(86(6�IRU�FOHDQLQJ�SURGXFWV�LQ�LQGXVWULDO
FDWHJRU\����3HUVRQDO�GRPHVWLF��DW�WKH�VWDJH�RI�SULYDWH�XVH��7KLV�PHDQV�WKDW�WKH�VWDQGDUG�673
�VHZDJH�WUHDWPHQW�SODQW��RI�(86(6�LV�FRQVLGHUHG�DV�D�SRLQW�VRXUFH�ZKHUH�D�IUDFWLRQ�RI������
�)PDLQVRXUFH�� RI�WKH�GLVLQIHFWDQW�HQGV�XS��� 7KH�UHOHDVH�WR�ZDVWHZDWHU�LV������E\�GHIDXOW�
$V�WKH�WRQQDJH�RI�ELRFLGHV�KDV�QRW�WR�EH�VXSSOLHG�E\�WKH�QRWLILHU�DW�SUHVHQW�D�VHFRQG�VFHQDULR
LV SUHVHQWHG�KHUH��7KLV�VFHQDULR�XVHV�WKH�SRVW�FRQVXPHU�UHOHDVH�SUHGLFWLRQ�DQG�FRQVXPSWLRQ
GDWD�RI�WKH�HPLVVLRQ�VFHQDULR�GRFXPHQW�IRU�VRDSV�DQG�GHWHUJHQWV�XVHG�LQ�LQGXVWULDO�FDWHJRULHV
� �3HUVRQDO�GRPHVWLF��DQG����3XEOLF�GRPDLQ���(&���������7KDW�HPLVVLRQ�VFHQDULR�GRFXPHQW
JLYHV DQ�HVWLPDWH�RI�D������UHOHDVH�WR�ZDVWH�ZDWHU��DQG�DSSOLHV�D�FRQVXPSWLRQ�RI�GHWHUJHQWV
IRU VXUIDFH�FOHDQLQJ�DW�WKH�OHYHO�RI���DQG���JUDPV�SHU�FDSLWD�SHU�GD\�IRU�JHQHUDO�SXUSRVH�DQG
ODYDWRU\�FOHDQHUV�UHVSHFWLYHO\��7KH�GHQVLW\�RI�WKH�GHWHUJHQWV�LV�DVVXPHG�WR�EH������NJ�P���
7KH�VFHQDULR�KDV�EHHQ�DGDSWHG�LQ�VXFK�D�ZD\�WKDW�WKH�PDUNHW�VKDUH�LV�WDNHQ�LQWR�DFFRXQW��WKLV
PHDQV�WKH�IUDFWLRQ�RI�WKH�FOHDQLQJ�SURGXFW�FRQWDLQLQJ�WKH�VDPH�GLVLQIHFWDQW��7KH�PDUNHW�VKDUH
LV FDOOHG�SHQHWUDWLRQ�IDFWRU�LQ�WKH�VFHQDULR��$V�QR�PDUNHW�VKDUHV�IRU�GLVLQIHFWDQWV�DSSOLHG�IRU
WKLV�SXUSRVH�DUH�NQRZQ��D��EHVW�JXHVV��RI�����LV�XVHG�

���� (PLVVLRQ�VFHQDULR
7DEOH�����SUHVHQWV�WKH�HPLVVLRQ�VFHQDULR�DSSO\LQJ�WKH�WRQQDJH�RI�WKH�GLVLQIHFWDQW�DQG�7DEOH
����WKH�VFHQDULR�IRU�WKH�DYHUDJH�FRQVXPSWLRQ��,W�VKRXOG�EH�QRWHG�WKDW�WKH�VWDQGDUG�673�RI
(86(6�DQG�86(6�LV�XVHG��ZLWK��������LQKDELWDQWV�IHHGLQJ�WKH�V\VWHP�DQG�DQ�DPRXQW�RI����
P� ZDVWHZDWHU�SHU�LQKDELWDQW�SHU�GD\�
�� ,Q�WKH�FDVH�RI�GLIIXVH�UHOHDVHV�WR�ZDVWHZDWHU��IRU�H[DPSOH�HPLVVLRQV�IURP�KRXVHKROGV��WKH�HPLVVLRQV�IURP

WKHVH�VPDOO�VRXUFHV�DUH�FROOHFWHG�DW�WKH�673��7KH�UHFHLYLQJ�673�PD\�EH�FRQVLGHUHG�DV�D�SRLQW�VRXUFH�WKHQ��,I
WKH�XVH�RI�D�VXEVWDQFH�ZRXOG�EH�HYHQO\�GLVWULEXWHG�RYHU�WKH�SRSXODWLRQ��FRQVXPHUV��DQG�673V�LQ�D�UHJLRQ�DQG
RYHU�WKH�ZHHN��WKH�IUDFWLRQ�RI�WKLV�VXEVWDQFH�UHDFKLQJ�WKH�VWDQGDUG�673�RI�(86(6�ZRXOG�EH�QXPEHU�RI
LQKDELWDQWV�FRQQHFWHG�WR�WKH�673��1ORFDO����QXPEHU�RI�LQKDELWDQWV�LQ�WKH�UHJLRQ��1�� 7KLV�PHDQV�D�IUDFWLRQ�RI
�����������������  �������ZLWK�WKH�GHIDXOWV�RI�(86(6��$V�WKH�XVH�RI��IRUPXDOWLRQ�FRQWDLQLQJ��VXEVWDQFHV
QHYHU�ZLOO�EH�GLVWUXEXWHG�HYHQO\�RYHU�WKH�SRSXODWLRQ�DQG�WKH�ZHHN��D�VDIHW\�IDFWRU�RI�IRXU�ZDV�DVVXPHG�DW�WKH
WLPH��7KLV�PHDQV�WKDW�WKH�IUDFWLRQ�RI�WKH�PDLQ�VRXUFH�)PDLQVRXUFH�  ������
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7DEOH���� (PLVVLRQ�VFHQDULR�IRU�FDOFXODWLQJ�WKH�UHOHDVHV�RI�GLVLQIHFWDQWV�XVHG�IRU�VDQLWDU\
SXUSRVHV�EDVHG�RQ�WKH�DQQXDO�WRQQDJH�DSSOLHG

9DULDEOH�SDUDPHWHU��XQLW� 6\PERO 'HIDXOW 6�'�2�3
,QSXW�
$�
5HOHYDQW�WRQQDJH�LQ�WKH�UHJLRQ�IRU�WKLV

DSSOLFDWLRQ��WRQQHV�\U���
7211$*(5(*���

2

%�
5HOHYDQW�WRQQDJH�LQ�(8�IRU�WKLV

DSSOLFDWLRQ��WRQQHV�\U���
7211$*(���

)UDFWLRQ�IRU�WKH�UHJLRQ )UHJ ��� '
$ ��%�
)UDFWLRQ�RI�WKH�PDLQ�VRXUFH��673����� )PDLQVRXUFHZDWHU ����� '
)UDFWLRQ�UHOHDVHG�WR�ZDVWH�ZDWHU������� )���ZDWHU � '
1XPEHU�RI�HPLVVLRQ�GD\V�IRU�OLIH�F\FOH

VWDJH����SULYDWH�XVH���G�
7HPLVVLRQ� ��� '

2XWSXW�
(ORFDO��ZDWHU�  (PLVVLRQ�UDWH�WR�ZDVWH�ZDWHU��NJ�G��� ��

��� ,Q�SULQFLSOH�WKLV�VKRXOG�EH�7211$*(N WR�LGHQWLI\�XVDJH�LQ�SURGXFW�N EXW WKLV�LV�QRW
VKRZQ�MXVW�DV�LQ�WKH�(86(6�GRFXPHQWDWLRQ

�� 7KH�VXEVFULSW�����UHIHUV�WR�WKH�VWDJH�RI�SULYDWH�XVH�LQ�FRQIRUPLW\�ZLWK�(86(6�����DQG
86(6�����

,QWHUPHGLDWH�FDOFXODWLRQV�
%�
5HOHYDQW�WRQQDJH�LQ�WKH�UHJLRQ�IRU�WKLV�DSSOLFDWLRQ��WRQQHV�\U���
7211$*(5(*� �)UHJ��7211$*(
(QG�FDOFXODWLRQV�
$ ��%�

�ZDWHU��ZDWHU
�

ZDWHU�� 7HPLVVLRQ�)H)PDLQVRXUF��7211$*(UHJ(ORFDO ***=
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7DEOH���� (PLVVLRQ�VFHQDULR�IRU�FDOFXODWLQJ�WKH�UHOHDVHV�RI�GLVLQIHFWDQWV�XVHG�IRU�VDQLWDU\
SXUSRVHV�EDVHG�RQ�DQ�DYHUDJH�FRQVXPSWLRQ

9DULDEOH�SDUDPHWHU��XQLW� 6\PERO 'HIDXOW 6�'�2�3
,QSXW�
1XPEHU�RI�LQKDELWDQWV�IHHGLQJ�RQH�673���� 1ORFDO ����� '���
)UDFWLRQ�UHOHDVHG�WR�ZDVWH�ZDWHU������� )���ZDWHU � '
$FWLYH�VXEVWDQFH�LQ�SURGXFW��NJ�O��� &SURGXFW 6
&RQVXPSWLRQ�SHU�FDSLWD��O�FDS���G���

*HQHUDO�SXUSRVH��WLOHV��IORRUV��VLQNV�
� /DYDWRU\

4SURGXFW

�����
�����

'
'

3HQHWUDWLRQ�IDFWRU�RI�GLVLQIHFWDQW )SHQHWU ��� '
2XWSXW�
(ORFDO��ZDWHU�  (PLVVLRQ�UDWH�WR�ZDVWH�ZDWHU��NJ�G��� ��

�� 'HIDXOW�QXPEHU�DV�XVHG�LQ�(86(6�IRU�WKH�VWDQGDUG�673
�� 7KH�VXEVFULSW�����UHIHUV�WR�WKH�VWDJH�RI�SULYDWH�XVH�LQ�FRQIRUPLW\�ZLWK�(86(6�����DQG

86(6�����
0RGHO�FDOFXODWLRQV�
(ORFDO��ZDWHU�  1ORFDO��4SURGXFW��&SURGXFW��)SHQHWU��)���ZDWHU

$ERYH�D�FHUWDLQ�WRQQDJH��DW�WKH�EUHDN�HYHQ�SRLQW���DV�H[SODLQHG�LQ�$SHQGL[����WKH�VFHQDULR
EDVHG�RQ�WKH�WRQQDJH�VKRXOG�EH�DSSOLHG�SUHIHUDEO\��)RU�WKH�QXPEHU�RI�HPLVVLRQ�GD\V
7HPLVVLRQ��  �����DQG�WKH�IUDFWLRQ�IRU�WKH�PRGHO�673�RI�������WKH�EUHDN�HYHQ�SRLQW�FDQ�EH
ZULWWHQ�LQ�WKH�IRUP�

7211$*(5(*� ����������  4SURGXFW��&SURGXFW��)SHQHWU��
:LWK�WKH�GHIDXOW�YDOXHV�IRU�WKH�FRQVXPSWLRQ�SHU�FDSLWD�DQG�WKH�SHQHWUDWLRQ�IDFWRU�WKLV
EHFRPHV�

7211$*(5(*� ���������  &SURGXFW��VDQLWDU\�SXUSRVHV�
7211$*(5(*� ���������  &SURGXFW��ODYDWRU\��

,I��IRU�H[DPSOH��WKH�FRQFHQWUDWLRQ�RI�WKH�GLVLQIHFWDQW�&SURGXFW� ����J�O���������NJ�O��� WKH�EUHDN�
HYHQ SRLQW�ZLOO�EH�UHDFKHG�DW�D�UHJLRQDO�WRQQDJH�RI������W�\���IRU�VDQLDWU\�SXUSRVHV�DQG�����
W�\���IRU�ODYDWRU\�SXUSRVHV��$V�&SURGXFW�KDV�WR�EH�VXSSOLHG�E\�WKH�QRWLILHU�WKH�WRQQDJH�DW�WKH
EUHDN�HYHQ�SRLQW�FDQ�EH�HVWLPDWHG�
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��� 0HGLFDO�VHFWRU
$QQH[�9�RI�'LUHFWLYH������(&��(&��������GRHV�QRW�VSHFLI\�WKH�PHGLFDO�VHFWRU�DV�D�VHSDUDWH
DUHD� 6HYHUDO�DVSHFWV�RI�WKH�XVH�RI�SURGXFW�W\SH���DV�GLVLQIHFWDQW�DUH�UHODWHG�WR�WKLV�VHFWRU�
7DEOH�����RYHUYLHZV�WKH�VXEGLYLVLRQ�XQGHU�SURGXFW�W\SH�DQG�WRSLFV�UHOHYDQW�IRU�WKH�PHGLFDO
VHFWRU��7KH�WRSLFV�DV�LQ�9DQ�'RNNXP�HW�DO�������� ZKLFK�EHORQJ�WR�SURGXFW�W\SH����DUH�DOVR
VSHFLILHG�LQ�WKLV�WDEOH�
7DEOH���� 6XEGLYLVLRQ�RI�SURGXFW�W\SH���IRU�WRSLFV�UHOHYDQW�WR�WKH�PHGLFDO�VHFWRU�DFFRUGLQJ

WR�$QQH[�9��(&��������DQG�%,2(;32� �9DQ�'RNNXP�HW�DO��������
$QQH[�9 %,2(;32
��� 0HGLFDO�HTXLSPHQW 6WHULOLVDWLRQ�RI�PHGLFDO�LQVWUXPHQWV�LQ�KRVSLWDO
��� $FFRPPRGDWLRQ�IRU�PDQ 'LVLQIHFWLRQ�LQ�DFFRPPRGDWLRQV�IRU�PDQ��EDWKURRPV�

WRLOHWV� FKHPLFDO�FORVHWV��ZDOOV�DQG�IORRUV�LQ�LQVWLWXWLRQV
>DPRQJVW RWKHUV�KRVSLWDOV@�

��� :DVWH�ZDWHU 6HZDJH�ZDWHU�IURP�KRVSLWDOV
��� +RVSLWDO�ZDVWH ,QIHFWLRXV�ZDVWH��LQFOXGLQJ�KRVSLWDO�ZDVWH�
���� 2WKHUV /DXQGU\�GLVLQIHFWDQWV��KRVSLWDOV�

$OO�WRSLFV�UHOHYDQW�WR�WKH�PHGLFDO�VHFWRU�DUH�GHVFULEHG�KHUH��6HFWLRQ�����GHDOV�ZLWK�WKH
GHILQLWLRQV�DQG�UHTXLUHPHQWV��DV�ZHOO�DV�WKH�SURFHVVHV�DQG�FKHPLFDOV�LQYROYHG�

���� 6WHULOLVDWLRQ��GLVLQIHFWLRQ�DQG�FOHDQLQJ
7KLV�VHFWLRQ�GHDOV�ZLWK�GHILQLWLRQV�DQG�UHTXLUHPHQWV��DQG�SURFHVVHV�DQG�FKHPLFDOV�UHODWHG�WR
WKH�SDUWLFXODU�WRSLFV�DQG�LV�GHULYHG�IURP�'XWFK�GLUHFWLYHV�RQ�GLVLQIHFWLRQ�DQG�VWHULOLVDWLRQ�WR�D
ODUJH�H[WHQW�:,3��������:,3��������
6WHULOLVDWLRQ
6WHULOLVDWLRQ�LV�D�SURFHVV�LQ�ZKLFK�DOO�RUJDQLVPV�DUH�NLOOHG�RU�HOLPLQDWHG��'LVLQIHFWLRQ�LV�D
FKHPLFDO RU�SK\VLFDO�SURFHVV�DLPHG�DW�HOLPLQDWLQJ�WKH�ULVN�RI�SDVVLQJ�PLFUR�RUJDQLVPV�
:KLFK�PHWKRG�LV�FKRVHQ�GHSHQGV�RQ�D�QXPEHU�RI�IDFWRUV��VXFK�DV�WKH�QDWXUH�RI�WKH�PDWHULDO�
WKH�SRVVLEOH�RUJDQLVPV�FRQFHUQHG�DQG�WKH�ULVN�RI�LQIHFWLRQ�IRU�SDWLHQWV�DQG�SHUVRQQHO�

� 'HYHORSPHQW�RI�D�FRQFHSW�IRU�WKH�HQYLURQPHQWDO�ULVN�DVVHVVPHQW�RI�ELRFLGDO�SURGXFWV�IRU�DXWKRUL]DWLRQ
SXUSRVHV��%,2(;32�
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6WHULOLVDWLRQ��FRQGXFWHG�E\�KHDWLQJ�LQ�PRVW�FDVHV��LV�UHTXLUHG�IRU�
� PHGLFDO DLGV�DQG�LQVWUXPHQWV�IRU�GLUHFW�FRQWDFW�ZLWK�VWHULOH�ERG\�WLVVXH��WKH�EORRGVWUHDP��RU

WKH�FLUFXODWRU\�V\VWHP�
� DFFHVVRULHV�IRU�HQGRVFRSHV��ELRSV\�WRQJV��FXWWLQJ�LQVWUXPHQWV��HWF���
� VFRSHV WR�EH�LQVHUWHG�LQ�VWHULOH�ERG\�WLVVXH�RU�FDYLWLHV�
6WHULOLVDWLRQ�PHWKRGV�WKDW�PD\�EH�DSSOLHG�DUH�
���GU\ KHDWLQJ�
���PRLVW KHDWLQJ�ZLWK�VDWXUDWHG�VWHDP��H�J��DW�D�WHPSHUDWXUH�RI�����GHJUHHV�&HOVLXV�DQG�D

SUHVVXUH�RI�����N3D��
��� VXEDWPRVSKHULF�VWHDP�LQ�FRPELQDWLRQ�ZLWK�D�GLVLQIHFWDQW�
��� HWK\OHQH R[LGH��(72��
��� JDPPD�UDGLDWLRQ�
���SODVPD�VWHULOLVDWLRQ�
��� VWHULOLVDWLRQ�ZLWK�IOXLGV�
���XOWUDYLROHW��89��UDGLDWLRQ�
:LWK�UHIHUHQFH�WR�WKH�VWHULOLVDWLRQ�PHWKRGV�DERYH��IRU�PHWKRGV����������DQG���HPLVVLRQ
VFHQDULRV�IRU�QRQH�RI�WKHVH�VWHULOLVDWLRQ�PHWKRGV�KDYH�EHHQ�GHYHORSHG��VLQFH�QR�ELRFLGHV�DUH
LQYROYHG��7KH�WKLUG�PHWKRG�����LV�QR�ORQJHU�DSSOLHG�LQ�WKH�1HWKHUODQGV�VLQFH�WKH�XVH�RI�WKH
GLVLQIHFWDQW��IRUPDOGHK\GH��LV�SURKLELWHG�IRU�PHGLFDO�SXUSRVHV�LQ�FRQIRUPDQFH�ZLWK�WKH
1HWKHUODQGV�3HVWLFLGH�$FW��6LQFH�WKH�*HQHUDO�$GPLQLVWUDWLYH�2UGHU�RQ�0HGLFDO�$LGV�WRRN
HIIHFW �6WE���������IRUPDOGHK\GH�VWHULOLVHUV�PD\�EH�PDUNHWHG�LQ�7KH�1HWKHUODQGV��$�(XURSHDQ
VWDQGDUG�LV�EHLQJ�GUDZQ�XS�DW�WKH�PRPHQW��$V�RQO\�RQH�VSHFLILF�VXEVWDQFH��LQ�WKLV�FDVH
IRUPDOGHK\GH��LV�LQYROYHG�DQG�(XURSHDQ�VWDQGDUGV�DUH�DSSOLFDEOH��QR�HPLVVLRQ�VFHQDULR�KDV
EHHQ�GHYHORSHG��7KH�IRXUWK�PHWKRG������VWHULOLVDWLRQ�ZLWK�(72��LV�RQO\�DSSOLHG�WR�D�OLPLWHG
QXPEHU�RI�REMHFWV��VXFK�DV�HOHFWURQLFV�DQG�LQVWUXPHQWV�FRQWDLQLQJ�WKHUPRODELOH�SODVWLFV
�SURYLGLQJ WKH\�DUH�QRW�VHQVLWLYH�WR�(72���6WHULOLVDWLRQ�ZLWK�(72�LV�RQO\�DSSOLHG�ZLWK�H[WUHPH
FDUH DQG�LV�ERXQG�WR�VWULFW�VWDWXWRU\�UHJXODWLRQV��7KHUHIRUH�WKLV�SURFHVV�LV�QRW�FRYHUHG�E\�DQ
HPLVVLRQ�VFHQDULR�LQ�WKLV�UHSRUW��3ODVPD�VWHULOLVDWLRQ�����LV�D�IDLUO\�QHZ�PHWKRG��$�SODVPD�LV�D
JDV�LQ�ZKLFK�VR�PXFK�HQHUJ\�LV�LQWURGXFHG�E\�PHDQV�RI�UDGLDWLRQ�RI�D�UDGLR�IUHTXHQF\�WKDW
PROHFXOHV DUH�VSOLW�LQWR�DWRPV�DQG�HOHFWURQV�DUH�UHOHDVHG�IURP�WKH�DWRPV��7KHUHIRUH�D�SODVPD
LV�YHU\�UHDFWLYH��UHDFWLQJ�ZLWKLQ�D�VKRUW�WLPH�ZLWK�HVVHQWLDO�VXEVWDQFHV�LQ�WKH�FHOOV�RI�PLFUR�
RUJDQLVPV��$Q�DGYDQWDJH�LV�WKDW�QR�KD]DUGRXV�UHVLGXHV�ZLOO�EH�IRUPHG��6R�IDU��PRVW�RI�WKH
H[SHULHQFH KDV�EHHQ�DFTXLUHG�XVLQJ�D�K\GURJHQ�SHUR[LGH�JDV�SODVPD��WKLV�PHWKRG�LV�QRW
DOORZHG�RQ�WKH�'XWFK�PDUNHW�DQG�QR�HPLVVLRQ�VFHQDULR�GRFXPHQW�KDV�EHHQ�GHYHORSHG��WKH
VXEVWDQFH XVHG�LV�XQOLNHO\�WR�EH�UHOHDVHG�DV�LW�GHFRPSRVHV�FRPSOHWHO\���%HVLGHV�SODVPD
VWHULOLVDWLRQ��VPDOO�VFDOH�H[SHULPHQWV�DUH�FDUULHG�RXW�DW�XVLQJ�VWHULOLVDWLRQ�ZLWK�IOXLGV�����
SHUDFHWLF�DFLG�ZLWK�RU�ZLWKRXW�K\GURJHQ�SHUR[LGH��6LQFH�WKH�VWDWXV�RI�WKH�PHWKRG�LV�XQFOHDU�
QR�HPLVVLRQ�VFHQDULR�LV�SUHVHQWHG��)XUWKHUPRUH��WKH�VXEVWDQFHV�LQYROYHG�DUH�XVHG�DV
GLVLQIHFWDQWV�DQG�ZLOO�EH�FRYHUHG�DV�VXFK�LQ�WKLV�UHSRUW��,W�VKRXOG�EH�QRWHG�WKDW�VXFK
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HTXLSPHQW�LV�GHVLJQHG�VSHFLILFDOO\�IRU�WKH�XVH�RI�D�FHUWDLQ�FKHPLFDO�ZLWK�XQLTXH�FRQWDLQHUV
DQG RWKHU�SURYLVLRQV��7KH�HTXLSPHQW�SXW�RQ�WKH�PDUNHW�PHHWV�WKH�UHTXLUHPHQWV�RI�WKH
(XURSHDQ�8QLRQ�0HGLFDO�'HYLFH�'LUHFWLYH��0''���((&���������7KLV�PHDQV�WKDW�WKH
HTXLSPHQW�FDQ�EH�SODFHG�DQ\ZKHUH�ZLWKLQ�WKH�(8�PDUNHW��,W�LV�QRW�QHFHVVDU\��WR�DVN�IRU
DGPLVVLRQ�RI�GLVLQIHFWDQWV�XVHG�LQ�WKH�HTXLSPHQW�
7KH�SUDFWLFDO�DSSOLFDWLRQV�RI�89�UDGLDWLRQ�GHSHQG�RQ�WKH�NLOOLQJ�DFWLRQ�RI�WKH�UDGLDWLRQ�RQ
DJHQWV VXFK�DV�IRU�H[DPSOH�\HDVW��EDFWHULD�DQG�YLUXVHV��6KHFKPHLVWHU���������89�UDGLDWLRQ
PD\ EH�FRQVLGHUHG�DV�D�VXUIDFH�VWHULOLVHU�RQO\��5XVVHOO��������
'LVLQIHFWLRQ
'LVLQIHFWLRQ�KDV�EHHQ�UHSODFHG�E\�FOHDQLQJ�LQ�PDQ\�FDVHV�QRZDGD\V��DV�GLVLQIHFWLRQ�LV�QRW
DOZD\V�FRQVLGHUHG�QHFHVVDU\��7KHUPDO�GLVLQIHFWLRQ�LV��LI�SRVVLEOH��DOZD\V�DQG�LQ�DOO�SODFHV
SUHIHUUHG��'LVLQIHFWLRQ�LV�UHTXLUHG�IRU�
� PHGLFDO DLGV�FRPLQJ�LQWR�FRQWDFW�ZLWK�PXFRXV�PHPEUDQHV��H�J���VFRSHV���UHVSLUDWRUV��KRVH

V\VWHPV IRU�DQDHVWKHVLD��
� PHGLFDO DLGV�XVXDOO\�FOHDQHG�DIWHU�XVH�EXW�ZKLFK�KDYH�EHHQ�XVHG�LQFLGHQWDOO\�RQ�DQ

LQIHFWHG�SDWLHQW�
� PHGLFDO DLGV�XVHG�IRU�ODUJH�DPRXQWV�RI�H[FUHWLRQDU\�SURGXFWV��EHGSDQV��XULQDOV��VSXWXP

EDVLQV���FOHDQLQJ�DQG�WKHUPDO�GLVLQIHFWLRQ�DUH�RIWHQ�FDUULHG�RXW�LQ�RQH�RSHUDWLRQ�
� VXUIDFHV�ZLWK�EORRG�RU�EORRG�FRQWDLQLQJ�PDWHULDO��SXV�RU�LQIHFWHG�VHFUHWLRQV�
7KH�ZD\�GLVLQIHFWDQWV�DIIHFW�PLFUR�RUJDQLVPV�FDQ�YDU\��7DEOH�����SUHVHQWV�DQ�RYHUYLHZ�RI�WKH
DFWLRQ�PHFKDQLVPV��UHSUHVHQWDWLYH�JURXSV�RI�FKHPLFDOV�DQG�WKHLU�DQWLPLFURELDO�DFWLYLW\��2Q
WKH�OLVW�RI�GLVLQIHFWDQWV�RI�WKH�*HUPDQ�6RFLHW\�IRU�+\JLHQH�DQG�0LFURERORJ\��'*+0�������
DUH ���DFWLYH�VXEVWDQFHV�DFFRUGLQJ�WR�*DUWLVHU�XQG�6WLHQH���������$PRQJVW�WKHVH�DFWLYH
VXEVWDQFHV ZHUH����TXDUWHQDLU\�DPPRQLXP�FRPSRXQGV�����DOGHK\GHV�DOGHK\GH�UHOHDVLQJ
FRPSRXQGV DQG���SKHQROV�SKHQRO�GHULYDWLYHV��*DUWLVHU�XQG�6WLHQH���������7KHVH�DFWLYH
VXEVWDQFHV LQFOXGH�WKRVH�XVHG�IRU�GLVLQIHFWLRQ�RI�KDQGV�DQG�VNLQ��LW�LV�QRW�\HW�FOHDU�ZKHWKHU
WKH\�DUH�FRQVLGHUHG�DV�ELRFLGHV�ZLWKLQ�WKH�VFRSH�RI�'LUHFWLYH������(&�
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7DEOH���� 0HFKDQLVPV�RI�DFWLRQ�RQ�PLFUR�RUJDQLVPV��UHSUHVHQWDWLYH�FDWHJRULHV�RI
FKHPLFDOV�DQG�DQWLPLFURELDO�DFWLYLW\��:,3�������

(IIHFW &DWHJRU\ $QWLPLFURELDO�DFWLYLW\���
YHJ P\FR VSRU IXQJ /) +) +�+

'HK\GUDWLRQ�DQG
GHQDWXUDWLRQ

DOFRKROV
HWKDQRO���� �� �� � �� �� �� ��

2[LGDWLRQ��LQDFWLYDWLRQ
QXFOHLF�DFLGV

KDORJHQV

FKORULQH��������SSP
LRGLQH��DOF��������
LRGRSKRUH�����DT�

��
��
��

��
��
�

��
�
�

��
��
�

��
��
�

��
��
�

��
��
��

'HQDWXUDWLRQ�RI�FHOO
SURWHLQV��GHVWUXFWLRQ�RI
FHOO�ZDOOV

SKHQROV

R�SKHQ\O�SKHQRO �� �� � � � � �
$ON\ODWLRQ DOGHK\GHV

JOXWDUDOGHK\GH���
VXFFLQDOGHK\GH����

��
��

��
��

�
�

��
��

��
��

�
�

��
��

&RDJXODWLRQ ELJXDQLGHV
FKORUKH[LGLQH��������
GLWWR���DOF����������

��
��

�
��

�
�

�
��

�
��

�
��

�
��

'HVWUXFWLRQ�RI�QXFOHLF�DFLG SHUR[LGHV
K\GURJHQ�SHUR[LGH �� �� �� � �� �� "

� ���YHU\�HIIHFWLYH�����HIIHFWLYH���� HIIHFWLYHQHVV�GRXEWIXO�����QRW�HIIHFWLYH���"�HIIHFWLYHQHVV�XQNQRZQ
YHJ  YHJHWDWLYH�EDFWHULD
P\FR  P\FREDFWHULD
VSRU  VSRUHV�RI�EDFWHULD
IXQJ  IXQJL�DQG�\HDVWV
/)  OLSRSK\OLF�YLUXVHV
+)  K\GURSK\OLF�YLUXVHV
+�+  �+%9��KHSDWLWLV�%�YLUXV����+,9��KXPDQ�LPPXQRGHILFLHQF\�YLUXV

��VRGLXP�K\SRFKORULWH�RU�VRGLXP�GLFKORURLVRF\DQXUDWH��SSP�UHIHUV�WR�IUHH�FKORULQH
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7KLV�UHSRUW�RQO\�FRQVLGHUV�GLVLQIHFWDQWV�IURP�WKH�%LRFLGDO�3URGXFWV�'LUHFWLYH��H�J��VXEVWDQFHV
XVHG�IRU�GLVLQIHFWLRQ�RI�WKH�VNLQ�DUH�WKHUHIRUH�H[FOXGHG���,QGLFDWLRQV�IURP�WKH�'XWFK�GLUHFWLYH
RQ�GLVLQIHFWLRQ�DQG�VWHULOLVDWLRQ��:,3��������RI�WKH�VXEVWDQFHV�IRU�GLVLQIHFWLRQ�DUH�SUHVHQWHG
LQ�7DEOH�����
7DEOH���� ,QGLFDWLRQV�RI�VXEVWDQFHV�IRU�GLVLQIHFWLRQ��:,3�������
&DWHJRU\ ([DPSOH &KRLFH
2EMHFWV�UHVLVWDQW�WR�FKHPLFDOV REMHFWV�ZKHUH�ULVN�IRU�WUDQVIHU�DIWHU

FRQWDPLQDWLRQ�ZLWK�SDWKRJHQLF�PLFUR�
RUJDQLVPV�LV�FRQVLGHUDEOH�
� QRW�FRQWDLQLQJ�EORRG

� SRVVLEO\�FRQWDLQLQJ�EORRG

R�SKHQ\O�SKHQRO���
FKORULQH�����SSP
FKORULQH������SSP
DOFRKRO����

6XUIDFHV�UHVLVWDQW�WR�FKHPLFDOV RSHUDWLRQ�URRP�IORRU��DV�IDU�DV�YLVLEO\
FRQWDPLQDWHG�
QXUVLQJ�SDWLHQWV�LQ�LVRODWLRQ�TXDUWHUV

NLWFKHQV��VXUIDFHV�DQG�HTXLSPHQW�FRPLQJ�LQ
FRQWDFW�ZLWK�IRRG�

FKORULQH������SSP

FKORULQH������SSP
R�SKHQ\O�SKHQRO���
FKORULQH�����SSP
WKHUPDO�E\�SUHIHUHQFH

2EMHFWV�DQG�VXUIDFHV�FRPLQJ�LQ
GLUHFW�FRQWDFW�ZLWK�SDWLHQW

WKHUPRPHWHUV��SDUWV�RI�DQDHVWKHVLD
HTXLSPHQW��WUDQVGXFHUV��HWF�

DOFRKRO����
LRGLQH����LQ�DOFRKRO����

:DWHU�UHVLVWDQW�LQVWUXPHQWV DIWHU�XVH�DQG�EHIRUH�VWHULOLVDWLRQ VRGLXP�SHUERUDWH���
9XOQHUDEOH�WHPSHUDWXUH�VHQVLWLYH�
ZDWHU�UHVLVWDQW�LQVWUXPHQWV

HQGRVFRSHV JOXWDUDOGHK\GH���
9XOQHUDEOH�WHPSHUDWXUH�VHQVLWLYH�
QRW�ZDWHU�UHVLVWDQW�LQVWUXPHQWV

�SXUSRVH��VWHULOLVDWLRQ� HWK\OHQH�R[LGH

)XUWKHUPRUH��GLVLQIHFWDQWV�DUH�XVHG�DV�SUHVHUYDWLYHV�LQ�WKH�PHGLFDO�VHFWRU�IRU�PHGLD�ZKHUH
GHYHORSPHQW�RI�PLFUR�RUJDQLVPV�PD\�OHDG�WR�LQIHFWLRQ�RI�SDWLHQWV�DQG�SHUVRQQHO��8VXDOO\
WKHVH�DUH�IOXLGV�ZKLFK�DUH�QRW�UHSODFHG�IUHTXHQWO\�HQRXJK��2IWHQ�GLVLQIHFWDQWV�DUH�XVHG�
KRZHYHU��DW�D�ORZ�FRQFHQWUDWLRQ��7DEOH���������GHULYHG�IURP�WKH�'XWFK�GLUHFWLYH�RQ
GLVLQIHFWLRQ�DQG�VWHULOLVDWLRQ��:,3������������JLYHV�VRPH�LQGLFDWLRQV�IRU�WKH�XVH�RI
GLVLQIHFWDQWV�DV�SUHVHUYDWLYHV�
7DEOH���� ,QGLFDWLRQV�RI�WKH�XVH�RI�GLVLQIHFWDQWV�DV�SUHVHUYDWLYHV��:,3�������
7\SH�RI�IOXLG 6XEVWDQFH
%DWK�ZDWHU�IRU�SK\VLRWKHUDS\ WRV\OFKORUDPLGH����PJ�P��

:DWHU�PDWWUHVVHV DOGHK\GHV��
:DWHU�LQ�IORZHU�YDVHV VRGLXP�GLFKORURLVRF\DQXUDWH����SSP�IUHH�FKORULQH
+XPLGLILHU�IOXLG�IRU�LQFXEDWRUV FKORUKH[LGLQH��������LQ�ZDWHU
:DWHU�VHDO�VXFWLRQ�HTXLSPHQW FKORUKH[LGLQH��������LQ�ZDWHU
��WURXEOHVRPH�LQ�SUDFWLFH��DOWHUQDWLYHV�EHLQJ�LQYHVWLJDWHG
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&OHDQLQJ
&OHDQLQJ�LV�WKH�SURFHVV�RI�UHPRYLQJ�YLVLEOH�GLUW�DQG�LQYLVLEOH�RUJDQLF�PDWHULDO�WR�SUHYHQW
PLFUR�RUJDQLVPV�PDLQWDLQLQJ�WKHPVHOYHV��PXOWLSO\LQJ�DQG�VSUHDGLQJ��:,3���������7KH�DLP�LV
WR�XVH�FOHDQLQJ�DV�PXFK�DV�SRVVLEOH�LQVWHDG�RI�GLVLQIHFWLRQ��+RVSLWDOV�XVH�GLVLQIHFWDQW�IUHH
QRUPDO�KRXVHKROG�GHWHUJHQWV�DQG�FOHDQLQJ�DJHQWV�IRU�FOHDQLQJ�

���� *HQHUDO�DVVXPSWLRQV
+RVSLWDOV�PD\�EH�FRQVLGHUHG�DV�UDWKHU�VPDOO�HPLVVLRQ�VRXUFHV�ZKHUH�HPLVVLRQV�DUH�GLIIXVH�DV
WKH\�PD\�RFFXU�DW�YDULRXV�SODFHV�LQ�WKH�EXLOGLQJV��5HOHDVHV�ZLWK�ZDVWHZDWHU�DUH�GLUHFWHG�WR
WKH�673�RI�WKH�PXQLFLSDOLWLHV�ZKHUH�WKH\�UHVLGH��6R��DJDLQ�WKH�673�LV�WR�EH�FRQVLGHUHG�DV�D
SRLQW�VRXUFH�IRU�WKH�ORFDO�VLWXDWLRQ��,Q�RUGHU�WR�GHYHORS�DQ�HPLVVLRQ�VFHQDULR�IRU�KRVSLWDOV�LW
ZDV LQYHVWLJDWHG�ZKLFK�VL]H�RI�KRVSLWDO�FRXOG�EH�H[SHFWHG�WR�GLVFKDUJH�LWV�ZDVWHZDWHU�WR�WKH
VWDQGDUG�673�RI�(86(6��7KHUHIRUH��GDWD��IURP�*HUPDQ\��*DUWLVHU�DQG�6WLHQH��������DQG�WKH
1HWKHUODQGV��&%6��������&8:92��������5,90��������ZHUH�XVHG��$SSHQGL[���SUHVHQWV
VRPH RI�WKH�GDWD�XVHG�DQG�FDOFXODWLRQV�PDGH��7KHUH�DUH�PDQ\�GLIIHUHQFHV�EHWZHHQ�WKH�WZR
FRXQWULHV��IRU�H[DPSOH�
*HUPDQ\
� QRQ�UDQGRP�VDPSOH�RI���KRVSLWDOV

LQFOXGLQJ����ODUJH��XQLYHUVLW\�KRVSLWDOV
� FRUUHFWLRQ�IRU�XVH�GXULQJ�ZHHNHQGV
� FDOFXODWLRQ�IRU�EHGV�UHJDUGOHVV�RI�WKH

RFFXSDQF\�UDWH
� GDWD�RQ�FODVVHV�RI�FKHPLFDOV
� GLVWLQFWLRQ�EHWZHHQ�DSSOLFDWLRQ�DUHDV

³VXUIDFHV´�DQG�³LQVWUXPHQWV´
� ZDWHU�FRQVXPSWLRQ�LQFOXGLQJ���IRU

H[DPSOH ±�NLWFKHQV

WKH 1HWKHUODQGV
� UDQGRP�VDPSOH�IRU�XVH�RI�DFWLYH

LQJUHGLHQWV��5,90�������
� QR�FRUUHFWLRQ�IRU�XVH�GXULQJ�ZHHNHQGV
� FDOFXODWLRQ�IRU�EHGV�UHJDUGLQJ�WKH

RFFXSDQF\�UDWH��&%6�������
� GDWD�IRU�VHYHUDO�LQGLYLGXDO�FKHPLFDOV
� VSHFLILF�DSSOLFDWLRQ�NQRZQ�IRU�WKH

LQGLYLGXDO�FKHPLFDOV��5,90�������
� ZDWHU�FRQVXPSWLRQ�VWULFWO\�SHU�SHUVRQ

IRU ��KRVSLWDOV��&8:92�������
'HVSLWH�WKH�GLIIHUHQFHV�LW�ZDV�FRQFOXGHG�WKDW�IRU�WKH�VFHQDULR�D�PHGLXP�VL]HG�KRVSLWDO�ZLWK
DERXW ����EHGV�RI�ZKLFK�VRPH�����DUH�RFFXSLHG��RFFXSDQF\�UDWH�DERXW������PD\�EH
FRQVLGHUHG��,I�WKH�(8�DYHUDJH�IRU�WKH�KRVSLWDO�VL]H�VKRXOG�EH�PXFK�ODUJHU�LW�GRHV�QRW�VHHP
QHFHVVDU\�WR�WDNH�WKDW�LQWR�DFFRXQW�DV�WKH�DPRXQW�RI�ZDVWHZDWHU�ZLOO�EH�WRR�ODUJH�IRU�WKH
VWDQGDUG 673�RI�(86(6��7KHQ�D�SURSRUWLRQDOO\�ODUJHU�673�VKRXOG�EH�FRQVLGHUHG�LPSHOOLQJ�WR
RYHUZULWLQJ�GHIDXOW�YDOXHV�ZLWKRXW�OHDGLQJ�WR�GLIIHUHQW�3(&�FDOFXODWLRQV��,W�VKRXOG�EH�QRWHG
WKDW�WKH�DWWHQWLRQ�LV�IRFXVVHG�RQ�DSSOLFDWLRQ�RI�ELRFLGHV�LQ�DTXHRXV�VROXWLRQV��3URGXFWV�OLNH
DOFRKROV�XVHG�DV�VXFK�ZLOO�HYDSRUDWH�FRPSOHWHO\��GLIIXVH�DLU�HPLVVLRQV��DQG�QRW�UHDFK�WKH
VHZHU�
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6R��UHFDSLWXODWLQJ�WKH�YDULRXV�DSSOLFDWLRQV�RI�ELRFLGHV�LQ�D�KRVSLWDO�WKH�IROORZLQJ�VLWXDWLRQV
DUH FRQVLGHUHG�
6WHULOLVDWLRQ�RI�PHGLFDO�LQVWUXPHQWV��SURGXFW�VXEW\SH����� ����
'LVLQIHFWLRQ�RI�URRPV��IXUQLWXUH�DQG�REMHFWV��SURGXFW�VXEW\SH�����RI
7DEOH�����µDFFRPRGDWLRQ�IRU�PDQ¶�

6HFWLRQ����
'LVLQIHFWLRQ�RI�PHGLFDO�LQVWUXPHQWV 6HFWLRQ����
'LVLQIHFWLRQ�RI�ODXQGU\��SURGXFW�VXEW\SH������RI�7DEOH�����µRWKHUV¶� 6HFWLRQ����
'LVLQIHFWLRQ�RI�KRVSLWDO�ZDVWH 6HFWLRQ����
���QRW�FRQVLGHUHG�KHUH�DV�WKLV�LV�FRYHUHG�LQ�WKH�0HGLFDO�'HYLFH�'LUHFWLYH�������(&�
,Q�WKRVH�FDVHV�WKDW�D�GLVLQIHFWDQW�KDV�EHHQ�QRWLILHG�IRU�PRUH�WKDQ�RQH�DSSOLFDWLRQ��WKH�UHVXOWV
IRU�WKH�HPLVVLRQ�UDWHV�WR�ZDVWHZDWHU��(ORFDO��ZDWHU� KDYH�WR�EH�VXPPHG�

���� 'LVLQIHFWLRQ�RI�URRPV��IXUQLWXUH�DQG�REMHFWV
%HIRUH�GLVLQIHFWLRQ��QRUPDO�GRPHVWLF�FOHDQLQJ�LV�DOZD\V�FDUULHG�RXW��)XUQLWXUH�DQG�REMHFWV�DUH
FOHDQHG�ZLWK�GLVSRVDEOH�FORWKV�DQG�VRDS�RU�V\QWKHWLF�GHWHUJHQWV��7KH�FOHDQLQJ�RI�IORRUV�FDQ�EH
FDUULHG�RXW�ZHW�RU�GU\��6DQLWDU\�ILWWLQJV�DUH�GLYLGHG�LQWR��FOHDQ��DQG��GLUW\���&OHDQ�VDQLWDU\
ILWWLQJV�DUH�H�J��VLQNV�DQG�WLOHV��GLUW\�VDQLWDU\�ILWWLQJV�DUH�H�J��WKH�LQVLGH�RI�WRLOHW�ERZOV��WRLOHW
VHDWV DQG�WKH�ORZ�WLOHV�QH[W�WR�WKH�WRLOHW�ERZOV�
7KH�FOHDQHG�VXUIDFHV�DQG�REMHFWV�DUH�WKHQ�WUHDWHG�ZLWK�D�GLVLQIHFWLQJ�VROXWLRQ�VR�WKDW
HYHU\WKLQJ�ZLOO�UHPDLQ�ZHW�IRU�DW�OHDVW�ILYH�PLQXWHV��L�H��WKH�PLQLPXP�H[SRVXUH�WLPH�UHTXLUHG�
7KH�GLVLQIHFWHG�VXUIDFHV�DUH�DOORZHG�WR�DLU�GU\��7KH�GRVDJH�PXVW�EH�H[DFW�DQG�WKH�SUHVFULEHG
RSHUDWLQJ�LQVWUXFWLRQV�PXVW�DSSHDU�RQ�WKH�ODEHO�RI�WKH�GLVLQIHFWDQW�FRQWDLQHUV�
7KH�RQO\�SODFH�ZKHUH�REOLJDWRU\�GLVLQIHFWLRQ�LV�FDUULHG�RXW�LV�LQ�LVRODWLRQ�ZDUGV��2QO\�LQ�WKH
FDVH RI�VWULFW�LVRODWLRQ�GLVLQIHFWLRQ�KDV�WR�EH�FDUULHG�RXW�GDLO\��RWKHUZLVH�ZDUGV�FDQ�EH
GLVLQIHFWHG�MXVW�DIWHU�WHUPLQDWLRQ�RI�WKH�LVRODWLRQ��7KH�GLVLQIHFWLRQ�DSSOLHV�WR�IORRUV��IXUQLWXUH
DQG REMHFWV�LQ�WKH�URRP�LWVHOI��WKH�VDQLWDU\�IDFLOLWLHV�DQG�WKH�VOXLFH��2WKHU�URRPV�DUH�RQO\
GLVLQIHFWHG�LQ�VLWXDWLRQV�ZKHUH�FRQWDPLQDWLRQ�RFFXUV�GXH�WR�VSLOOLQJ�RI�SRVVLEOH�LQIHFWLRXV
PDWHULDO��,I�WKH�GLVLQIHFWDQW�FRQFHUQHG�LV�WKH�VDPH�DV�IRU�WKH�GLVLQIHFWLRQ�RI�ODYDWRULHV�DQG
VXUIDFHV LQ�DFFRPPRGDWLRQV�IRU�KXPDQV��KRXVHKROGV��RIILFHV��SXEOLF�SODFHV��HWF����WKH
VFHQDULRV�RI�&KDSWHU���DUH�XVHG��2WKHUZLVH�WKH�VFHQDULR�GHVFULEHG�LQ�WKLV�VXEVHFWLRQ�KDV�WR�EH
XVHG�
,Q�RUGHU�WR�SUHYHQW�VSUHDGLQJ�RI�FRQWDPLQDWLRQ�LW�LV�QHFHVVDU\�WKDW�FOHDQLQJ�HTXLSPHQW�LV
FOHDQHG��GLVLQIHFWHG�DQG�GULHG�GDLO\��2EMHFWV�GLVLQIHFWHG�DUH�EXFNHWV�DQG��SODVWLF��EUXVKHV�
%XFNHWV�DUH�GLVLQIHFWHG�LQ�WKH�EHGSDQ�ZDVKHU�PDFKLQHV��ZKHUH�WKHUPDO�GLVLQIHFWLRQ�LV
DSSOLHG��%UXVKHV�DUH�LPPHUVHG�LQ�D�GLVLQIHFWLQJ�VROXWLRQ��H�J�������SSP�IUHH�FKORULQH�RU���
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R�SKHQ\O�SKHQRO���ULQVHG�DQG�GULHG��&ORWKV�DUH�RI�WKH�GLVSRVDEOH�W\SH��0RSV�DUH�SUHIHUDEO\
GLVSRVDEOH��RWKHUZLVH�ZLOO�WR�EH�ZDVKHG�LQ�WKH�ODXQGU\��7KH�WH[W�DERYH�LV�GHULYHG�IURP�WKH
'XWFK�GLUHFWLYH�RQ�GLVLQIHFWLRQ�DQG�FOHDQLQJ�RI�URRPV��IXUQLWXUH�DQG�REMHFWV��:,3��������

������ 6FHQDULR�GHVFULSWLRQ
$V�IRU�GLVLQIHFWDQWV�XVHG�IRU�VDQLWDU\�SXUSRVHV�WZR�VFHQDULRV�DUH�SUHVHQWHG��YL]�RQH�ZLWK�WKH
EDVLV�RI�WKH�WRQQDJH�DQG�RQH�DSSO\LQJ�DQ�DPRXQW�RI�DTXHRXV�VROXWLRQ��,Q�ERWK�VFHQDULRV�LW�LV
GLIILFXOW�WR�HVWDEOLVK�D�UHSUHVHQWDWLYH�HPLVVLRQ�IDFWRU��$OO�GLVLQIHFWDQW�SUHVHQW�LQ�WKH�IUDFWLRQ
RI�WKH�VROXWLRQ�WKDW�UHPDLQV�RQ�WKH�VXUIDFHV�ZLOO�EH�UHPDLQ�WKHUH�XQWLO�LW�LV�GHJUDGHG�
WUDQVSRUWHG�YLD�FRQWDFW�RU�HYDSRUDWH��,W�PD\�WKHRUHWLFDOO\�EH�DVVXPHG�WKDW�VRPH�RI�WKH
UHPDLQLQJ�GLVLQIHFWDQW�ZLOO�EH�UHPRYHG�DW�WKH�QH[W�FOHDQLQJ�RSHUDWLRQ�DQG�VWLOO�WUDQVIHUUHG�WR
WKH�ZDVWHZDWHU��7KH�GLVLQIHFWDQW�DSSOLHG�LQ�VLQNV�DQG�WRLOHW�ERZOV�DQG�SUHVHQW�LQ�WKH
UHPDLQLQJ�VROXWLRQ�DIWHU�GLVLQIHFWLRQ�LV�GLVFKDUJHG�LQWR�WKH�VHZHU��%HFDXVH�RI�WKH�ODFN�RI�GDWD
D EHVW�JXHVV�IRU�WKH�IUDFWLRQ�UHOHDVHG�WR�ZDVWH�ZDWHU�RI������KDV�EHHQ�PDGH�
,Q�WKH�VFHQDULR�ZKHUH�WKDW�WKH�WRQQDJH�LV�XVHG�D�IUDFWLRQ�RI�WKH�WRQQDJH�KDV�WR�EH�HVWLPDWHG�IRU
WKH�PRGHO�KRVSLWDO��7KLV�LV�QRW�WKH�IUDFWLRQ�RI�WKH�PDLQ�VRXUFH�DV�KHUH�WKH�UHODWLRQ�LV�XVHG
EHWZHHQ�D�UHDOLVWLF�ZRUVW�FDVH�VL]H�KRVSLWDO�FRQQHFWHG�WR�WKH�VWDQGDUG�673�RI�(86(6��)RU�WKLV
IUDFWLRQ�WKH�UDWLR�RI�WKH�DYHUDJH�QXPEHU�RI�EHGV���QXPEHU�RI�EHGV�LQ�WKH�UHJLRQ�LV�XVHG��7KH
YDOXHV�IRU�WKH�'XWFK��&%6��������VLWXDWLRQ�KDV�EHHQ�XVHG��EHFDXVH�WKH�DUHD�RI�WKH
1HWKHUODQGV�LV�DSSUR[LPDWHO\�WKH�VDPH�DV�WKH�UHJLRQDO�DUHD�RI�(86(6��L�H������[�����NP� DQG
WKH IDFW�WKDW�WKH�GDWD�IRU�WKH�QXPEHU�RI�EHGV�DQG�WKH�QXPEHU�RI�SDWLHQW�GD\V�ZHUH�DYDLODEOH���,I
GDWD�IRU�WKH�ZKROH�(8�EHFRPH�DYDLODEOH�DQG�GLIIHU�PXFK�IURP�WKH�'XWFK�VLWXDWLRQ�DQRWKHU
GHIDXOW�VKRXOG�EH�LQWURGXFHG��7KH�IUDFWLRQ�IRU�WKH�PRGHO�KRVSLWDO��)KRVSLWDO� �������
)RU�WKH�VHFRQG�VFHQDULR�LW�LV�DVVXPHG�WKDW����OLWUHV�RI�ZDWHU�DUH�XVHG�IRU�VXUIDFHV�DQG����OLWUHV
IRU REMHFWV��EUXVKHV���,I�WKH�DYHUDJH�DPRXQW�LQ�ZDVWHZDWHU�GXH�WR�XVH�RQ�VXUIDFHV�LV
FRQVLGHUHG�IRU�DOO�GLVLQIHFWDQWV��H[FOXGLQJ�DORKROV���GHULYHG�IURP�8%$��������VHH�DOVR
$SSHQGL[�,��WRJHWKHU�ZLWK�WKH�QXPEHU�RI�EHGV�LQ�WKH�PRGHO�KRVSLWDO�������VHH�DVOR�$SSHQGL[
,���D�GDLO\�DSSOLFDWLRQ�RI����������� ������J�DFWLYH�LQJUHGLHQW�FDQ�EH�HVWLPDWHG��:LWK
VXEVFULEHG�FRQFHQWUDWLRQV�RI���WR�����E\�ZHLJKW�RI�DFWLYH�LQJUHGLHQWV��H�J������IRU�R�SKHQ\O�
SKHQRO DQG�����IRU�FKORUKH[LGLQ��WKLV�ZRXOG�EH�����±������J�IRU�D�VLQJOH�XVHG�GLVLQIHFWDQW
ZLWK WKH����O�GHIDXOWV�HDFK�IRU�VXUIDFHV�DQG�REMHFWV��%HFDXVH�RI�WKH�IDFW�WKDW�PRVW�KRVSLWDOV
XVH PRUH�WKDQ�RQH�DFWLYH�LQJUHGLHQW�IRU�GLVLQIHFWLRQ�RI�URRPV��IXUQLWXUH�DQG�REMHFWV�WKH
DSSURDFK�RI����OLWUHV�VHHPV�DFFHSWDEOH�
7KH�HPLVVLRQ�IDFWRU�ZLOO�EH�GLIIHUHQW�IRU�WKH�UHVSHFWLYH�DSSOLFDWLRQV��,W�LV�DVVXPHG�WKDW�WKH
VROXWLRQ�XVHG�IRU�EUXVKHV�ZLOO�EH�GLVFKDUJHG�LQWR�WKH�VHZHU�DIWHU�GLVLQIHFWLRQ��VR��DV�D�EHVW
JXHVV WKH�IUDFWLRQ�UHOHDVHG�WR�ZDVWHZDWHU�LV�VHW�DW������DV�D�GHIDXOW��7RJHWKHU�ZLWK�WKH
HPLVVLRQ�IDFWRU�RI�WKH�RWKHU�VFHQDULR��ZKLFK�FRQFHUQV�ERWK�DSSOLFDWLRQV��WKH�IUDFWLRQ�IRU
VDQLWDU\�SXUSRVHV�LV�FDOFXODWHG�IURP������IUDFWLRQ�IRU�EUXVKHV��)REM��ZDWHU� �����������
�)VDQ��ZDWHU�  �������QDPHO\�)REM��ZDWHU� �������7KLV�FDOFXODWLRQ�LV�PDGH�DVVXPLQJ�WKDW�HTXDO
DPRXQWV�RI�GLVLQIHFWDQW�DUH�XVHG�IRU�ERWK�SXUSRVHV�
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������ (PLVVLRQ�VFHQDULRV
7DEOH�����SUHVHQWV�WKH�HPLVVLRQ�VFHQDULR�DSSO\LQJ�WKH�WRQQDJH�RI�WKH�GLVLQIHFWDQW�DQG�7DEOH
����WKH�VFHQDULR�IRU�WKH�DPRXQW�RI�DTXHRXV�VROXWLRQ�XVHG�
7DEOH���� (PLVVLRQ�VFHQDULR�IRU�FDOFXODWLQJ�WKH�UHOHDVHV�RI�GLVLQIHFWDQWV�XVHG�IRU�VDQLWDU\

SXUSRVHV�LQ�KRVSLWDOV�EDVHG�RQ�WKH�DQQXDO�WRQQDJH�DSSOLHG
9DULDEOH�SDUDPHWHU��XQLW� 6\PERO 'HIDXOW 6�'�2�3
,QSXW�
$�
5HOHYDQW�WRQQDJH�LQ�WKH�UHJLRQ�IRU�WKLV

DSSOLFDWLRQ��WRQQHV�\U���
7211$*(5(*���

2

%�
5HOHYDQW�WRQQDJH�LQ�(8�IRU�WKLV

DSSOLFDWLRQ��WRQQHV�\U���
7211$*(���

)UDFWLRQ�IRU�WKH�UHJLRQ )UHJ ��� '
$ ��%�
)UDFWLRQ�IRU�WKH�KRVSLWDO���� )KRVSLWDO ����� '
)UDFWLRQ�UHOHDVHG�WR�ZDVWH�ZDWHU������� )���ZDWHU ���� '
1XPEHU�RI�HPLVVLRQ�GD\V�IRU�OLIH�F\FOH

VWDJH����SURFHVVLQJ���G�
7HPLVVLRQ� ��� '

2XWSXW�
(ORFDO��ZDWHU�  (PLVVLRQ�UDWH�WR�ZDVWH�ZDWHU��NJ�G��� ��

��� ,Q�SULQFLSOH�WKLV�VKRXOG�EH�7211$*(N WR�LGHQWLI\�XVDJH�LQ�SURGXFW�N EXW WKLV�LV�QRW
VKRZQ�MXVW�DV�LQ�WKH�(86(6�GRFXPHQWDWLRQ

�� 7KH�VXEVFULSW�����UHIHUV�WR�WKH�VWDJH�RI�SURFHVVLQJ�LQ�FRQIRUPLW\�ZLWK�(86(6�����DQG
86(6�����

,QWHUPHGLDWH�FDOFXODWLRQV�
%�
5HOHYDQW�WRQQDJH�LQ�WKH�UHJLRQ�IRU�WKLV�DSSOLFDWLRQ��WRQQHV�\U���
7211$*(5(*� �)UHJ��7211$*(
(QG�FDOFXODWLRQV�
$ ��%�

�ZDWHU��KRVSLWDO
�

ZDWHU�� 7HPLVVLRQ�))��7211$*(UHJ(ORFDO ***=
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7DEOH���� (PLVVLRQ�VFHQDULR�IRU�FDOFXODWLQJ�RI�WKH�UHOHDVHV�RI�GLVLQIHFWDQWV�XVHG�IRU
VDQLWDU\�SXUSRVHV�LQ�KRVSLWDOV�EDVHG�RQ�WKH�DPRXQW�RI�VROXWLRQ�RI�GLVLQIHFWDQW
XVHG�RQ�D�GD\

9DULDEOH�SDUDPHWHU��XQLW� 6\PERO 'HIDXOW 6�'�2�3
,QSXW�
)UDFWLRQV�UHOHDVHG�WR�ZDVWH�ZDWHU���
� 6DQLWDU\�SXUSRVHV
� %UXVKHV

)VDQ���ZDWHU

)REM���ZDWHU

����
����

'
'

&RQFHQWUDWLRQ�DW�ZKLFK�DFWLYH�VXEVWDQFH�LV
XVHG �NJ�O���

6DQLWDU\�SXUSRVHV
� %UXVKHV

&VDQ

&REM

�
�

6
6

$PRXQW�RI�ZDWHU�ZLWK�DFWLYH�VXEVWDQFH��O�G���
6DQLWDU\�SXUSRVHV

� %UXVKHV
4ZDWHUBVDQ

4ZDWHUBREM

��
��

'
'

2XWSXW�
(ORFDO��ZDWHU�  (PLVVLRQ�UDWH�WR�ZDVWH�ZDWHU��NJ�G��� ��

�� 7KH�VXEVFULSW�����UHIHUV�WR�WKH�VWDJH�RI�SURFHVVLQJ�LQ�FRQIRUPDQFH�ZLWK�(86(6�����DQG
86(6�����

0RGHO�FDOFXODWLRQV�
(ORFDO��ZDWHU�  4ZDWHUBVDQ��&VDQ��)VDQ���ZDWHU��VDQLWDU\�SXUSRVHV�
(ORFDO��ZDWHU�  4ZDWHUBREM��&REM��)REM���ZDWHU��EUXVKHV�
(ORFDO��ZDWHU�  4ZDWHUBVDQ��&VDQ��)VDQ���ZDWHU���4ZDWHUBREM��&REM��)REM���ZDWHU��VDQLWDU\�SXUSRVHV

� EUXVKHV�

$ERYH�D�FHUWDLQ�WRQQDJH��DW�WKH�EUHDN�HYHQ�SRLQW���DV�H[SODLQHG�LQ�$SHQGL[����WKH�VFHQDULR
EDVHG�RQ�WKH�WRQQDJH�VKRXOG�EH�DSSOLHG�SUHIHUDEO\��,I�WKH�GHIDXOW�YDOXHV�DUH�ILOOHG�LQ�LQ�WKH
IRUPXODV IRU�WKH�FDOFXODWLRQ�RI�WKH�ORFDO�HPLVVLRQV�WR�ZDVWHZDWHU��(ORFDO ��ZDWHU���WKH�EUHDN�
HYHQ SRLQW�FDQ�EH�ZULWWHQ�LQ�WKH�IRUP�

7211$*(5(*� ������&VDQ VDQLWDU\�SXUSRVHV
7211$*(5(*� �������&REM EUXVKHV
7211$*(5(*� ������&VDQ� ������&REM VDQLWDU\�SXUSRVHV

,I��IRU�H[DPSOH��WKH�SUHVFULSWLRQ�IRU�WKH�ZRUNLQJ�FRQFHQWUDWLRQ�LV������NJ�O���WKH�EUHDN�HYHQ
SRLQW��DERYH�ZKLFK�WKH�VFHQDULR�RI�7DEOH�����VKRXOG�EH�WDNHQ�SUHIHUDEO\�±�LV�UHDFKHG�DW�D
UHJLRQDO�WRQQDJH�RI������W�\���IRU�VDQLWDU\�SXUSRVHV�����W�\��� IRU�REMHFWV�DQG�����W�\��� IRU
VDQLWDU\�SXUSRVHV���REMHFWV�UHVSHFWLYHO\�
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���� 'LVLQIHFWLRQ�RI�LQVWUXPHQWV
'LVLQIHFWLRQ�RI�LQVWUXPHQWV�OLNH�HQGRVFRSHV�±�UHIHUUHG�WR�DV�VFRSHV�LQ�PRVW�FDVHV�±�VKRXOG�EH
GRQH�LQ�DXWRPDWHG�ZDVKHUV�GLVLQIHFWRUV��%6*���������7KH�PDMRULW\�RI�WKH�KRVSLWDOV�ZLWK
HQGRVFRS\�XQLWV�SHUIRUPLQJ�VHYHUDO�WKRXVDQGV�SURFHGXUHV�SHU�\HDU�XVH�WKHVH�ZDVKHUV
QRZDGD\V��9DQ�*RVVXP�HW�DO�� �������:KHUH�SDWLHQW�WXUQRYHU�LV�ORZ��PDQXDO�GLVLQIHFWLRQ�LV
VWLOO�FDUULHG�RXW��7KH�ZDVKHUV�DUH�FRQQHFWHG�WR�WKH�VHZHU�IRU�UHPRYDO�RI�WKH�ZDVWH�ZDWHU
�LQFOXGLQJ�WKH�VSHQW�GLVLQIHFWDQW���$V�GLVLQIHFWDQWV�VXFK�DV�DOGHK\GHV�DUH�IDLUO\�YRODWLOH�
ZDVKHUV�GLVLQIHFWRUV�DUH�VXSSOLHG�ZLWK�DLU�H[FKDQJH�HTXLSPHQW��H�J��H[KDXVW�KRRG��YHQWLODWLRQ
V\VWHP��HWF����:,3��������$3,&���������7KH�FRQWHQWV�RI��XOWUDVRQLF��EDWKV�XVHG�IRU�PDQXDO
GLVLQIHFWLRQ�ZLOO�DOVR�EH�GLVFDUGHG�LQWR�WKH�VHZHU��)RU�WKH�HPLVVLRQ�VFHQDULR��XVH�RI�DXWRPDWHG
ZDVKHUV�GLVLQIHFWRUV�LV�FRQVLGHUHG�DV�WKHVH�ZLOO�SHQHWUDWH�DOPRVW�FRPSOHWHO\��PDQXDO
GLVLQIHFWLRQ�EHLQJ�XQDFFHSWDEOH�LQ�WKH�OLJKW�RI�WKH�ZRUNLQJ�FRQGLWLRQV��2WKHU�LQVWUXPHQWV�DUH
GLVLQIHFWHG�LQ�VROXWLRQV��RU�VXVSHQVLRQV��RI�GLVLQIHFWDQWV�WR�SUHYHQW�DGKHVLRQ�RI�EORRG��SXV�
HWF� 7KHVH�EDWKV�DUH�GLVFDUGHG�LQWR�WKH�VHZHU�DIWHU�XVH�
,I�D�ELRFLGH�LV�QRWLILHG�IRU�ERWK�GLVLQIHFWLRQ�RI�VFRSHV�DQG�RWKHU�LQVWUXPHQWV��WKH�HPLVVLRQ�IRU
D VLQJOH�SRLQW�VRXUFH��RQH�KRVSLWDO��VKRXOG�EH�FDOFXODWHG�E\�VXPPLQJ�WKH�UHVXOWV�RI�ERWK
HPLVVLRQ�VFHQDULRV��7DEOHV�����DQG������

������ 6FHQDULR�GHVFULSWLRQ�HQGRVFRSHV
7KH�PRVW�ZLGHO\�XVHG�GLVLQIHFWDQW�LV�JOXWDUDOGHK\GH�DW�D�FRQFHQWUDWLRQ�RI�����:,3�������
5,90��������$3,&���������7KH�HPLVVLRQ�VFHQDULR�DVVXPHV�WKDW�WKH�PRGHO�KRVSLWDO�KDV�DOO
SRVVLEOH�XQLWV�IRU�SHUIRUPLQJ�HQGRVFRS\�SURFHGXUHV�DV�WKH�HQTXLU\��5,90��������VKRZV�WKDW
UHODWLYHO\�VPDOO�KRVSLWDOV�PD\�KDYH�ZDVKHUV�GLVLQIHFWRUV�IRU�HYHU\�VSHFLDOLW\�UHODWHG�WR
HQGRVFRS\��7KHUHIRUH�WKH�PRGHO�WDNHV�WKH�KRVSLWDOV�LQ�WKH�HQTXLU\�ZLWK�WKH�KLJKHVW
JOXWDUDOGHK\GH�FRQVXPSWLRQ�DV�WKH�EDVLF�LQVWLWXWLRQ�VLQFH�WKHVH�KRVSLWDOV�FDQ�EH�FRQVLGHUHG�WR
EH�DYHUDJH�VL]HG�KRVSLWDOV��7KHVH�KRVSLWDOV�XVH�����NJ�JOXWDUDOGHK\GH�SHU�\HDU�LQ�WKUHH
PDFKLQHV�
,Q�WKH�RULJLQDO�UHSRUW��9DQ�GHU�3RHO������D��D�VFHQDULR�ZDV�SUHVHQWHG�WKDW�FRQVLGHUV
ZDVKHUV�GLVLQIHFWRUV�ZLWK�UHSODFHPHQW�RI�WKH�GLVLQIHFWDQW�VROXWLRQV�DW�UHJXODU�LQWHUYDOV��0RUH
DQG PRUH�V\VWHPV�DUH�EURXJKW�LQWR�XVH�QRZDGD\V�ZKHUH�D�IUHVK�GLVLQIHFWDQW�VROXWLRQ�LV
DSSOLHG�HYHU\�GLVLQIHFWLRQ�RSHUDWLRQ��WKH�VXEVWDQFH�LV�GLVFDUGHG�LQWR�WKH�VHZHU�DIWHU
GLVLQIHFWLRQ��FRPPXQLFDWLRQ�E\�%��+HQU\�DW�WKH��QG�PHHWLQJ�RI�WKH�(8%((6�PHHWLQJ��-DQXDU\
������ 7KLV�V\VWHP�LV�FRQVLGHUHG�DOVR�LQ�WKLV�UHSRUW�DQG�GHQRWHG�KHUH�DV�µRQFH�WKURXJK¶��WKH
RWKHU�V\VWHP�EHLQJ�GHQRWHG�DV�µUHSODFHPHQW¶��
5HSODFHPHQW
5HSODFHPHQW�RI�WKH�GLVLQIHFWDQW�VROXWLRQ�FDQ�EH�GRQH�DW�UHJXODU�LQWHUYDOV�RU�DW�D�FHUWDLQ
PHDVXUHG�PLQLPXP�FRQFHQWUDWLRQ��0DQ\�KRVSLWDOV�FRQWDFWHG�UHFHQWO\�VWDWH�WKDW�UHSODFHPHQW
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LV�FDUULHG�RXW�HYHU\�WZR�ZHHNV��KRZHYHU��WKH�JOXWDUDOGHK\GH�FRQFHQWUDWLRQ�LV�QRW�NQRZQ�DW�WKH
PRPHQW RI�UHSODFHPHQW��7KH�GLVLQIHFWDQW�FRQFHQWUDWLRQ�GHFOLQHV�GXULQJ�XVH�EHFDXVH�RI�
���GLOXWLRQ�GXH�WR�WKH�FDUU\�RYHU�RI�ZDWHU��$3,&��������%UDGOH\��������
��� FDUU\�RYHU�RI�GLVLQIHFWDQW�RQWR�WKH�VFRSHV�JRLQJ�WR�WKH�ULQVLQJ�SKDVH�
���YRODWLOLVDWLRQ�IURP�WKH�VROXWLRQ�
���SUREDEOH GHFRPSRVLWLRQ�RU�FKHPLFDO�UHDFWLRQ�
7KH�RULJLQDO�UHSRUW��9DQ�GHU�3RHO������D��SUHVHQWHG�D�VFHQDULR�IRU�D�ZDVKHU�ZLWK�SHULRGLFDO
UHSODFHPHQWV�RQO\��7KHUH�DUH��KRZHYHU��PRUH�DQG�PRUH�VFRSH�ZDVKHUV�EHLQJ�XVHG�ZLWK�D
³RQFH WKURXJK´�V\VWHP��WKLV�PHDQV�WKDW�WKH�VROXWLRQ�LV�XVHG�RQFH�DQG�GLVFKDUJHG�DIWHU�WKH
ZDVKLQJ�RSHUDWLRQ�LPPHGLDWHO\��SHUVRQDO�FRPPXQLFDWLRQ�WR�%��'��+HQU\���������6R��WKLV
UHSRUW�GHDOV�ZLWK�ERWK�W\SHV�
,Q�D�JXLGHOLQH�IURP�WKH�8QLWHG�6WDWHV��$3,&��������UHVXOWV�RI�VHYHUDO�LQYHVWLJDWLRQV�DUH�JLYHQ
RQ�JOXWDUDOGHK\GH�GHFOLQHV��H�J��IURP������WR������DIWHU����GD\V�LQ�PDQXDO�DQG�DXWRPDWLF
EDWKV�XVHG�IRU�HQGRVFRSHV��0ELWKL�HW�DO�� �������7KH�UHSRUW�PHQWLRQV�RQH�LQYHVWLJDWRU
HVWDEOLVKLQJ�D�PLQLPXP�HIIHFWLYH�FRQFHQWUDWLRQ�RI�������7HVW�VWULSV�FRQVWUXFWHG�WR�LQGLFDWH
FRQFHQWUDWLRQV�DERYH������DUH�DYDLODEOH��7KH�PRGHO�DVVXPHV�E\�GHIDXOW�WKDW�UHSODFHPHQW�LV
FDUULHG�RXW�DW�UHJXODU�LQWHUYDOV��ZLWK�WKRVH�UHSODFHPHQWV�FDUULHG�RXW�WKH�VDPH�GD\�RQFH�HYHU\
WZR�ZHHNV�LQ�WKH�FDVH�RI�PRUH�WKDQ�RQH�ZDVKHU�GLVLQIHFWRU��7KLV�LV�H[SUHVVHG�LQ�WKH�PRGHO�DV
D UHSODFHPHQW�IUHTXHQF\�RI����WLPHV�SHU�\HDU��ZLWK�����NJ�LQ�WKUHH�PDFKLQHV�DQG�D
FRQFHQWUDWLRQ�RI����JOXWDUDOGHK\GH�LQ�WKH�IUHVK�VROXWLRQ��L�H��DQ�DPRXQW�RI�����O�SHU�PDFKLQH
SHU�HYHQW��
:DWHU�HPLVVLRQV�GXH�WR�ULQVLQJ�WUHDWHG�VFRSHV�DUH�QRW�FRQVLGHUHG�LQ�WKH�PRGHO�DV�WKH��GDLO\�
GLVFKDUJHV�WR�WKH�VHZHU�DUH�QHJOLJLEOH�FRPSDUHG�WR�WKH�GLVFKDUJHV�DW�UHSODFHPHQW�RI�WKH
GLVLQIHFWDQW�VROXWLRQ��7KH\�DUH��KRZHYHU��WDNHQ�LQWR�DFFRXQW�IRU�WKH�FDOFXODWLRQ�RI�WKH
UHPDLQLQJ�IUDFWLRQ�RI�WKH�GLVLQIHFWDQW�DW�UHSODFHPHQW�RI�WKH�EDWK�
$W�WKH�WLPH�WKDW�WKH�RULJLQDO�UHSRUW�RQ�KRVSLWDO�GLVLQIHFWDQWV�ZDV�ZULWWHQ��9DQ�GHU�3RHO������D�
WKH�HYDSRUDWLRQ�ZDV�DOVR�FRQVLGHUHG�LQ�WKH�PRGHO��&DOFXODWLRQV�VKRZHG�WKDW�HYDSRUDWLRQ�RI
JOXWDUDOGHK\GH�PLJKW�EH�UHVSRQVLEOH�IRU�WKH�GHFUHDVH�LQ�FRQFHQWUDWLRQ��,Q�WKHVH�FDOFXODWLRQV�D
YDSRXU�SUHVVXUH�RI�����N3D��:+2�,3&6�,/2��������ZDV�XVHG��7KLV�YDSRXU�SUHVVXUH�
KRZHYHU��LV�PDLQO\�GXH�WR�WKH�SDUWLDO�YDSRXU�SUHVVXUH�RI�WKH�VROYHQW��ZDWHU����SHUVRQDO
FRPPXQLFDWLRQ�ZLWK�%�'��+HQU\���������$FFRUGLQJ�WR�WKH�GDWD�VXSSOLHG�E\�H�PDLO��+HQU\�
������WKH�SDUWLDO�YDSRXU�SUHVVXUH�RI�JOXWDUDOGHK\GH�LV����3D�DW���� &��ZKHUHDV�WKH�UHGXFWLRQ
LQ�JOXWDUDOGHK\GH�FRQFHQWUDWLRQ�LV�FDXVHG�E\�

(YDSRUDWLRQ FD� ������
5HDFWLRQ��DOGRO�FRQGHQVDWLRQ� FD ���������
&DUU\�RYHU FD ���������

7KH�HPLVVLRQ�RI�WKH�GLVLQIHFWDQW�LQWR�WKH�DLU�EHFDXVH�RI�YRODWLOLVDWLRQ�IURP�WKH�VROXWLRQ�ZLOO
GHFUHDVH�ZKHQ�WKH�FRQFHQWUDWLRQ�LQ�WKH�VROXWLRQ�GHFUHDVHV��7KH�PD[LPXP�HPLVVLRQ�ZLOO�RFFXU
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RQ�WKH�ILUVW�GD\�DIWHU�UHIUHVKLQJ�WKH�EDWK��,Q�WKH�RULJLQDO�UHSRUW��9DQ�GHU�3RHO������D��D
VFHQDULR�ZDV�SUHVHQWHG�XVLQJ�WKH�PHWKRG�GHVFULEHG�E\�5�*��7KRPDV�LQ�/\PDQ�HW�DO��������
IRU WKH�FDOFXODWLRQ�RI�WKLV�YRODWLOLVDWLRQ��7KLV�PHWKRG�IROORZV�WKH�WZR�ILOP�FRQFHSW�IRU
HVWLPDWLQJ�WKH�IOX[�RI�YRODWLOHV�DFURVV�WKH�DLU�ZDWHU�LQWHUIDFH��)RU�WKLV�PHWKRG�WKH�IROORZLQJ
GDWD�DUH�QHHGHG�
� &KHPLFDO�SURSHUWLHV��YDSRXU�SUHVVXUH��ZDWHU�VROXELOLW\��PROHFXODU�ZHLJKW�
� (QYLURQPHQWDO�FKDUDFWHULVWLFV��ZLQG�VSHHG��FXUUHQW�VSHHG�DQG�GHSWK�RI�ZDWHU�ERG\�
0RGHO�FDOFXODWLRQV�ZHUH�FDUULHG�RXW�IRU�JOXWDUDOGHK\GH�VKRZHG�WKDW�YRODWLOLVDWLRQ�ZRXOG�EH
DEOH FDXVLQJ�WKH�GURS�LQ�FRQFHQWUDWLRQ�RI���WR�������LQ�WZR�ZHHNV��7KHVH�FDOFXODWLRQV�XVHG
WKH�IROORZLQJ�LQSXW�GDWD��$�YDOXH�IRU�WKH�YDSRXU�SUHVVXUH�RI�����.3D��:+2�,3&6�,/2��������
)RU�WKH�VROXELOLW\�RI�JOXWDUDOGHK\GH�WKH�RQO\�UHVXOWV�IRXQG�LQ�OLWHUDWXUH�ZHUH��UHDFWV�ZLWK
ZDWHU� RU��PLVFLEOH���)RU�WKH�FDOFXODWLRQ�RI�+HQU\
V�ODZ�FRQVWDQW���������PJ�O���ZDV�XVHG�
)XUWKHUPRUH��LQ�WKH�FDOFXODWLRQV�YDOXHV�IRU�WKH�GHSWK�RI�WKH�EDWK������P��ZLQG�VSHHGV�RI�����
P�VHF���DQG�ZDWHU�VSHHGV�RI�����P�VHF���ZHUH�DSSOLHG�
$FFRUGLQJ�WR�+HQU\��������WKH�SDUWLDO�YDSRXU�SUHVVXUH�RI�JOXWDUDOGHK\GH�LV����3D�DW�����&�
7KLV�ZDV�FRQILUPHG�E\�UHFHQWO\�IRXQG�GDWD��65&��������VWDWLQJ�D�YDSRXU�SUHVVXUH�RI���PP
+J��DSSUR[������3D��DW���� & DQG�DQ�HVWLPDWHG�+HQU\�FRHIILFLHQW�RI����(�����DWP�P��PRO��
�DSSUR[�������3D�P��PRO�����7KH�FDOFXODWLRQ�IRU�DLU�HPLVVLRQV�LV�VNLSSHG�LQ�WKH�PRGHO�LI�WKH
YDOXH�RI�WKH�+HQU\�FRHIILFLHQW�LV�OHVV�WKHQ������3D�P��PRO����HUURQLRXVO\���3D�P��PRO���LQ�WKH
RULJLQDO�UHSRUW��DV�YRODWLOLVDWLRQ�FDQ�EH�FRQVLGHUHG�QHJOLJLEOH��/\PDQ�HW�DO�� ������7KLV�PHDQV
WKDW�WKH�HYDSRUDWLRQ�RI�JOXWDUDOGHK\GH�LV�QHJOLJLEOH��SURFHVVHV�VXFK�DV�GHJDUDGDWLRQ�UHDFWLRQ
DQG GLOXWLRQ�DQG�WUDQVIHU�RI�EDWK�OLTXLG�DUH�FDXVLQJ�WKH�GHFUHDVH�LQ�GLVLQIHFWDQW�FRQFHQWUDWLRQ�
,W�LV�YHU\�OLNHO\�WKDW�RWKHU�VXEVWDQFHV�SUREDEO\�XVHG�DV�GLVLQIHFWDQWV�LQ�VFRSH�ZDVKHUV�ZLOO
KDYH FRPSDUDEOH�YDOXHV�IRU�WKH�+HQU\�FRHIILFLHQW��7KHUHIRUH��WKH�HPLVVLRQ�WR�DLU�LV�OHIW�RXW�LQ
WKH VFHQDULR�SUHVHQWHG�LQ�WKLV�UHSRUW��$QRWKHU�UHDVRQ�IRU�WKLV�LV�WKH�IDFW�WKDW�ZH�DUH�GHDOLQJ
KHUH ZLWK�D�VPDOO�SRLQW�VRXUFH�WKDW�ZLOO�JLYH�ULVH�WR�YHU\�ORZ�DLU�FRQFHQWUDWLRQV�
7KH�VFRSHV�DUH�SUH�FOHDQHG�EHIRUH�WKH\�DUH�WUDQVIHUUHG�WR�WKH�ZDVKHU�GLVLQIHFWRU��7KH�FOHDQHG
VFRSHV�DUH�EURXJKW�RYHU�ZLWKRXW�GU\LQJ�WKXV�LQWURGXFLQJ�ZDWHU�LQWR�WKH�GLVLQIHFWDQW�VROXWLRQ�
$IWHU�WKH�GLVLQIHFWLRQ�RSHUDWLRQ�WKH�VFRSHV�DUH�WDNHQ�RXW�RI�WKH�ZDVKHU�GLVLQIHFWRU�UHPRYLQJ
VRPH�RI�WKH��VOLJKWO\�GLOXWHG��VROXWLRQ��7KLV�HIIHFW�LV�GHQRWHG�KHUH�DV�µFDUU\�RYHU¶�DQG�D�FDUU\�
RYHU IDFWRU�LV�LQWURGXFHG�KHUH�IRU�WKH�PRGHO��7KH�FDUU\�RYHU�IUDFWLRQ��GHQRWHG�KHUH�DV�U� LV
GHILQHG DV�WKH�IUDFWLRQ�RI�WKH�EDWK�FRQWHQW�UHSODFHG�E\�ZDWHU�LQWURGXFHG�DQG�UHPRYHG�SHU�GD\�
7KH�DVVXPSWLRQV�DUH�WKDW�����WKH�WKH�VDPH�W\SH�DQG�VFDOH�RI�GLVLQIHFWLRQ�RSHUDWLRQ�LV
SHUIRUPHG�HYHU\�GD\�GXULQJ�WKH�SHULRG�WKH�GLVLQIHFWDQW�VROXWLRQ�LV�XVHG�LQ�WKH�EDWK��DQG�����WKH
DPRXQW�RI�ZDWHU�LQWURGXFHG�LV�HTXDOLQJ�WKH�DPRXQW�RI�ZDWHU��VROXWLRQ��UHPRYHG�
,I�LW�LV�DVVXPHG�WKDW�WKH�GHFUHDVH�LQ�JOXWDUDOGHK\GH�FRQFHQWUDWLRQ�RI������VWDWHG�HDUOLHU��IURP
� ��GRZQ�WR��������LV�FDXVHG�E\�FDUU\�RYHU�IRU�������DFFRUGLQJ�WR�WKH�GDWD�VXSSOLHG�E\�+HQU\
��������WKH�IROORZLQJ�FDOFXODWLRQV�FDQ�EH�PDGH�WR�HVWDEOLVK�WKH�FDUU\�RYHU�IUDFWLRQ�
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>�@
7KH�FRQFHQWUDWLRQ�RI�JOXWDUDOGHK\GH�LQ�WKH�UHPDLQLQJ�VROXWLRQ�DIWHU����GD\V��&7� LV����±�����
���������� ��������WLPHV�WKH�FRQFHQWUDWLRQ�LQ�WKH�IUHVK�VROXWLRQ�DIWHU�UHSODFHPHQW��&���

&7  �������&��
>�@
7KH�FRQFHQWUDWLRQ�LQ�WKH�EDWK�IRU�WKH�GD\V�GXULQJ�XVH�RI�WKH�ZDVKHU�GLVLQIHFWRU�IRU�D�SHULRG�RI
7 GD\V�FDQ�EH�ZULWWHQ�DV�
FRQFHQWUDWLRQ�RQ�GD\�� &�  &� � �����U�
FRQFHQWUDWLRQ�RQ�GD\�� &�  &� � �����U�  �&� � �����U��

FRQFHQWUDWLRQ�RQ�GD\�7 &7  &� � �����U�7
>�@
)LOOLQJ�LQ�&7 IURP�>�@�DQG�7� �����WKH�IUDFWLRQ�FDUU\�RYHU�LV�FDOFXODWHG�DV�U  ��������7KLV
PHDQV WKDW�ZLWK�D�EDWK�FRQWHQW�RI�����O�DQ�DPRXQW�RI�DSSUR[LPDWHO\�����O�LV�GLVFKDUJHG�LQWR
WKH VHZHU�GDLO\�
$SDUW�IURP�UHPRYDO�RI�GLVLQIHFWDQW�IURP�WKH�EDWK�GXH�WR�WKH�SURFHVV�GHVFULEHG�DERYH�WKH
FRQFHQWUDWLRQ�RI�D�GLVLQIHFWDQW�PD\�GHFUHDVH�RYHU�WLPH�GXH�WR�FKHPLFDO�UHDFWLRQV��$OGHK\GHV
VXFK�DV�JOXWDUDOGHK\GH�WHQG�WR�IRUP�GLPHUV�DQG�WULPHUV��D�UHDFWLRQ�NQRZQ�DV�WKH�DOGRO
FRQGHQVDWLRQ��7KLV�UHDFWLRQ�RFFXUV�HVSHFLDOO\�XQGHU�DONDOLQH�FRQGLWLRQV�ZKLFK�DULVH�DV
JOXWDUDOGHK\GH�LV�³DFWLYDWHG´�E\�DQ�DONDOLQH�EXIIHU��+HQU\���������6R�IDU��QR�GDWD�RQ�WKH�RUGHU
RI WKH�UHDFWLRQ�FRXOG�EH�IRXQG�OHDGLQJ�WR�WKH�DVVXPSWLRQ�RI�D��VW�RUGHU�UHDFWLRQ��7KH�PRGHO
KDV D�SRVVLELOW\�WR�VSHFLI\�D�UDWH�FRQVWDQW�IRU�GHJUDGDWLRQ��NGHJGLVLQI� GXH�WR�FKHPLFDO�UHDFWLRQV
VXFK DV�WKH�DOGRO�FRQGHQVDWLRQ��,I�QR�YDOXH�LV�VXSSOLHG�E\�WKH�QRWLILHU�WKH�VFHQDULR�SHUIRUPV
FDOFXODWLRQV�ZLWK�D�YDOXH�RI�]HUR�
2QFH�WKURXJK
7KLV�V\VWHP�UHTXLUHV�OHVV�LQIRUPDWLRQ�DV�GHJUDGDWLRQ�GXH�WR�FKHPLFDO�UHDFWLRQV�PD\�EH
QHJOHFWHG��WKH�UHVLGHQFH�WLPH�LV�UHODWLYHO\�VKRUW��DQG�WKHUH�LV�QR�FDUU\�RYHU�RI�EDWK�FRQWHQWV�
$V�QR�GDWD�RQ�DQQXDO�FRQVXPSWLRQ�RI�GLVLQIHFWDQW�LQ�RQFH�WKURXJK�ZDVKHUV�GLVLQIHFWRUV�DUH
NQRZQ�WKH�����NJ�\���IRU�JOXWDUDOGHK\GH�VWDWHG�EHIRUH�DUH�DOVR�XVHG�KHUH��)RU�WKH
FRQFHQWUDWLRQ�RI�JOXWDUDOGHK\GH�LQ�WKH�EDWK�����������J����O� LV�XVHG�DV�PHQWLRQHG�E\�+HQU\
�FRPPXQLFDWLRQ�E\�+HQU\�����������$VVXPLQJ�DOVR�WKUHH�PDFKLQHV�LQ�WKH�PRGHO�KRVSLWDO
RSHUDWLQJ�����GD\V�SHU�\HDU�D�RQFH�WKURXJK�PDFKLQH�ZRXOG�KDYH�DQ�DYHUDJH�EDWK�VL]H�RI
������� � ������������� ���O���8QWLO�EHWWHU�GDWD�EHFRPH�DYDLODEOH�WKH�VFHQDULR�ZLOO�XVH�D�EDWK
VL]H�RI����O�
7DEOH�����SUHVHQWV�WKH�HPLVVLRQ�VFHQDULR�XVLQJ�WKH�DVVXPSWLRQV�VWDWHG�DERYH�
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7DEOH���� (PLVVLRQ�VFHQDULR�IRU�FDOFXODWLQJ�WKH�UHOHDVH�RI�GLVLQIHFWDQWV�XVHG�LQ�KRVSLWDOV�IRU
GLVLQIHFWLRQ�RI�VFRSHV�DQG�RWKHU�DUWLFOHV�LQ�ZDVKHUV�GLVLQIHFWRUV

9DULDEOH�SDUDPHWHU��XQLW� 6\PERO 'HIDXOW 6�'�2�3
,QSXW�
$ ��%��5HSODFHPHQW���2QFH�WKURXJK
:RUNLQJ�FRQFHQWUDWLRQ���� &GLVLQI � 6
0D[LPXP�QXPEHU�RI�ZDVKHUV���

GLVLQIHFWRUV���
1UHS�PD[ � '

9ROXPH�RI�VROXWLRQ�LQ�PDFKLQH��P��
$� 5HSODFHPHQW
%� 2QFH�WKURXJK

4PDFKLQH

���
��

'
'

$� 5HSODFHPHQW
5HSODFHPHQW�LQWHUYDO��G�

7UHSO �� '
)UDFWLRQ�FDUU\�RYHU���� )FDUU\�RYHU ����� '
5DWH�FRQVWDQW�IRU�FKHPLFDO�FRQYHUVLRQ��G��� NGHJGLVLQI �

�
6 ��

' ��

2XWSXW�
(ORFDO��ZDWHU�  0D[LPXP�HPLVVLRQ�UDWH�WR�ZDWHU��NJ�G��� ��

��� )RU�µUHSODFHPHQW¶�DVVXPSWLRQ�WKDW�UHSODFHPHQW�RFFXUV�RQ�WKH�VDPH�GD\
��� =HUR�E\�GHIDXOW�LI�QR�GDWD�DUH�VXSSOLHG
��� 7KH�VXEVFULSW�����UHIHUV�WR�WKH�VWDJH�RI�SURFHVVLQJ�LQ�FRQIRUPDQFH�ZLWK�(86(6�����DQG

86(6����
,QWHUPHGLDWH�FDOFXODWLRQV�
$��5HSODFHPHQW
&RQFHQWUDWLRQ�DW�GD\�RI�UHSODFHPHQW�GXH�WR�FDUU\�RYHU��PJ�O�

UHSO7
GLVLQI

RYHUF RYHU�)FDUU\��
&& -+=-

&RQFHQWUDWLRQ�DW�GD\�RI�UHSODFHPHQW�LQFOXGLQJ�FRQYHUVLRQ��PJ�O�
UHSOGLVLQI 7NGHJ

RYHUFUHSO H&& *-
- *=

(QG�FDOFXODWLRQV�
$� 5HSODFHPHQW
(ORFDO��ZDWHU� �1UHS�PD[��4PDFKLQH��&UHSO������

%��2QFH�WKURXJK
(ORFDO��ZDWHU� �1UHS�PD[��4PDFKLQH��&GLVLQI������
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������ 6FHQDULR�GHVFULSWLRQ�RWKHU�LQVWUXPHQWV
,Q�DOO�RXW�SDWLHQW�GHSDUWPHQWV�LQVWUXPHQWV�DUH�GLVLQIHFWHG�ORFDOO\�LQ�EDWKV�ZKLFK�DUH�UHJXODUO\
GLVSRVHG�RI�LQWR�WKH�VHZHU��)URP�WKH�HQTXLU\��5,90���������LW�ZDV�QRW�TXLWH�FOHDU�ZKLFK
DPRXQW�RI�GLVLQIHFWDQW�ZDV�UHOHDVHG�SHU�GD\�ZKHQ�D�EDWK�LV�UHSODFHG��7KH�DPRXQWV�RI�DFWLYH
VXEVWDQFH XVHG�SHU�\HDU�YDULHG�EHWZHHQ���DQG�����NJ�IRU�DYHUDJH�VL]HG�KRVSLWDOV��LQ�PRVW
FDVHV GLVLQIHFWDQWV�ZLWK�WZR�DFWLYH�VXEVWDQFHV�DUH�XVHG�ZKHUHDV�ERWK�DFWLYH�VXEVWDQFHV�KDYH
DOPRVW WKH�VDPH�FRQFHQWUDWLRQ���7KH�HPLVVLRQ�VFHQDULR�DSSOLHV�D�GHIDXOW�RI�����NJ�RI�DFWLYH
VXEVWDQFH SHU�\HDU�DQG�D�QXPEHU�RI�����UHSODFHPHQWV�SHU�\HDU��7KH�VXEVWDQFHV�DSSOLHG�DUH
VXSSRVHG�WR�KDYH�QHJOLJLEOH�YRODWLOLVDWLRQ�ORVVHV��,Q�FRQWUDVW�WR�WKH�RULJLQDO�UHSRUW��9DQ�GHU
3RHO������D��ZKHUH�LW�ZDV�DVVXPHG�WKDW�QR�FRQFHQWUDWLRQ�UHGXFWLRQ�RFFXUV��WKLV�VFHQDULR�KDV
WKH�SRVVLELOLW\�WR�FRUUHFW�IRU�GHJUDGDWLRQ�GXH�WR�FKHPLFDO�FRQYHUVLRQ��7DEOH�����SUHVHQWV�WKH
HPLVVLRQ�VFHQDULR�XVLQJ�WKH�DVVXPSWLRQV�VWDWHG�DERYH�
7DEOH���� (PLVVLRQ�VFHQDULR�IRU�FDOFXODWLQJ�WKH�UHOHDVHV�RI�GLVLQIHFWDQWV�XVHG�LQ�KRVSLWDOV

IRU�GLVLQIHFWLRQ�RI�FRQWDPLQDWHG�LQVWUXPHQWV
9DULDEOH�SDUDPHWHU��XQLW� 6\PERO 'HIDXOW 6�'�2�3
,QSXW�
$PRXQW�RI�DFWLYH�VXEVWDQFH��NJ�\��� 4\HDUGLVLQI ��� '
(PLVVLRQ�GD\V��L�H��UHSODFHPHQWV��\��� 7HPLVVLRQ� �� ��� '
5DWH�FRQVWDQW�IRU�FKHPLFDO�FRQYHUVLRQ��G��� NGHJGLVLQI �

�
6 ��

' ��

2XWSXW�
(ORFDO��ZDWHU�  0D[LPXP�HPLVVLRQ�UDWH�DW�WKH�GD\�RI�D�UHSODFHPHQW��NJ�G��� ��

�� =HUR�E\�GHIDXOW�LI�QR�GDWD�DUH�VXSSOLHG
�� 7KH�VXEVFULSW�����UHIHUV�WR�WKH�VWDJH�RI�SURFHVVLQJ�LQ�FRQIRUPDQFH�ZLWK�(86(6�����DQG

86(6����
,QWHUPHGLDWH�FDOFXODWLRQV�
$YHUDJH�WLPH�D�GLVLQIHFWDQW�VROXWLRQ�LV�LQ�XVH��G�
7UHSO� �,17��������7HPLVVLRQ� � ���������

(QG�FDOFXODWLRQV�
UHSOGLVLQI 7NGHJ

�

GLVLQI
UHSO H7HPLVVLRQ

4\HDU4 *-*=

�� ,17� �,QWHJHU��WKLV�QRWDWLRQ�KDV�EHHQ�XVHG�WR�HQVXUH�WKDW�LQ�FRPSXWHU�FDOFXODWLRQV�D
ZKROH QXPHU�IRU�WKH�QXPEHU�RI�GD\V�ZLOO�EH�UHWXUQHG�
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���� /DXQGU\�GLVLQIHFWDQWV
0RVW�'XWFK�KRVSLWDOV�QRZDGD\V�GR�QRW�KDYH�WKHLU�RZQ�ODXQGU\�EXW�VHQG�WKH�ODXQGU\�RXW�WR
VSHFLDOLVHG�ODXQGULHV��:,3���������SHUVRQDO�FRPPXQLFDWLRQ�ZLWK�$��6SUHQJHU��+LOYHUVXP
KRVSLWDO���������$W�WKH�PRPHQW�DERXW�����ODUJH�ODXQGULHV�DUH�LQ�RSHUDWLRQ�IRU�WKH�FDWHULQJ
LQGXVWU\�DQG�KHDOWK�FDUH��5R]HQEXUJ���������2QH�ODUJH�FRPSDQ\��DFWLYH�LQ���(8�FRXQWULHV
ZLWK����HVWDEOLVKPHQWV�LQ�WKH�1HWKHUODQGV�DQG����LQ�*HUPDQ\��RIIHUV�VR�FDOOHG�UH�XVDEOH�25
�RSHUDWLQJ�URRP��V\VWHPV�WR�KRVSLWDOV��7KHVH�FRQVLVW�RI�D�FRPSOHWH�VXSSO\�RI�SDWLHQW�FRYHUV
DQG FORWKLQJ�IRU�WKH�25�VWDII��5HQWH[���������7KH�'LUHFWLYH�IRU�OLQHQ��:,3��������KDV�QR
JXLGHOLQHV�IRU�K\JLHQH�LQ�ODXQGULHV�EXW�UHIHUV�WR�WKH�KDQGERRN�RI�WKH�&HUWH[�)RXQGDWLRQ�
ZKLFK�FHUWLILHV�ODXQGULHV�DFFRUGLQJ�WR�,62�������,W�KDV����FHUWLILHG�PHPEHUV�ZLWK�D�PDUNHW
VKDUH RI�DERXW�����LQ�7KH�1HWKHUODQGV��&HUWH[��������
,Q�WKH�FHUWLILFDWLRQ�WKH�PHDQV�IRU�GLVLQIHFWLRQ�GHVFULEHG�LV�D�WLPH�WHPSHUDWXUH�IRUPXOD��,W�LV
SRVVLEOH��KRZHYHU��WKDW�GLVLQIHFWDQWV�DUH�XVHG�LQ�ODXQGULHV�DW�SUHVHQW��SHUVRQDO�FRPPXQLFDWLRQ
ZLWK�$��6SUHQJHU��+LOYHUVXP�KRVSLWDO�������DQG�ZLWK�3�*�0��9DON��)RXQGDWLRQ�&HUWH[�
7LOEXUJ���������7KH�XVH�RI�GLVLQIHFWDQWV�LQ�ODXQGULHV�LV�PHQWLRQHG�LQ�OLWHUDWXUH��9DQ�'RNNXP
HW�DO�� ������9DQ�.DVWHUHQ����������,W�WXUQHG�RXW�WKDW�DW�VRPH��ODUJH��ODXQGULHV�DSSURDFKHG�LQ
FDVH RI�FRQWDPLQDWHG�FORWKLQJ�GLVLQIHFWDQWV��HVSHFLDOO\�K\GURJHQ�SHUR[LGH�DQG�K\SRFKORULWH�
DUH FRPPRQO\�XVHG�
%LRORJLFDOO\�FRQWDPLQDWHG�ODXQGU\�LV�SDFNHG�LQ�VSHFLDO��FRORXUHG��EDJV�WR�GLVWLQJXLVK�LW�IURP
RUGLQDU\�ODXQGU\��7KH�FRQWDPLQDWHG�ODXQGU\�LV�WKHQ�QRW�VRUWHG�EXW�SXW�GLUHFWO\�LQWR�WKH
PDFKLQH ZKHUH�WKH�EDJ�LV�RSHQHG�DXWRPDWLFDOO\��6RPH�ODXQGULHV�WUHDW�WKH�FRQWDPLQDWHG
ODXQGU\�LQ�D�VHSDUDWH�ZDVKLQJ�PDFKLQH��OLNH�KRVSLWDOV�ZLWK�WKHLU�RZQ�ODXQGULHV���RWKHUV�SXW�LW
LQWR�WKH�
ZDVKLQJ�VWUHHW
��D�VHULHV�RI�RQH�RU�PRUH�ZDVKLQJ��WXEHV���L�H��FRQWLQXRXVO\�RSHUDWLQJ
PDFKLQHV ZKHUH�WKH�ODXQGU\�HQWHUV�GLUW\�DW�RQH�HQG�DQG�OHDYHV�FOHDQ�DW�WKH�RWKHU�EHWZHHQ�WKH
QRUPDO�ODXQGU\���$�QXPEHU�RI�FHUWLILHG�ODXQGULHV�ZDV�DSSURDFKHG�E\�WHOHSKRQH��IURP�WKH
LQIRUPDWLRQ�JDWKHUHG�LW�WXUQV�RXW�WKDW�LQ�WKH�FDVH�RI�WKH�µZDVKLQJ�VWUHHW¶�VRPH�ODXQGULHV
DOZD\V�XVH�K\GURJHQ�SHUR[LGH�RU�K\SRFKORULWH��ZKLOH�RWKHUV�XVH�WXPEOHU�ZDVKLQJ�PDFKLQHV
��� �����NJ�ODXQGU\�SHU�EDWFK��DQG�UHO\�RQ�WKH�WHPSHUDWXUH�WLPH�IRUPXOD��,Q�WKH�ODWWHU�PHWKRG
WKH�WHPSHUDWXUH�PD\�EH�UDLVHG�IURP������� & WR������� & RU�D�GHWHUJHQW�OLNH�SHUDFHWLF�DFLG
PD\ EH�XVHG�DW�D�ORZHU�WHPSHUDWXUH����� &��IRU�WHPSHUDWXUH�VHQVLWLYH�IDEULFV�
6FHQDULR�GHVFULSWLRQ
7KH�VL]H�RI�FRPPHUFLDO�ODXQGULHV�FDQ�YDU\�FRQVLGHUDEO\�EXW�ODUJH�ODXQGULHV�PD\�KDYH�WKUHH�RU
PRUH ZDVKLQJ�WXEHV�ZLWK�D�FDSDFLW\�RI������NJ�GD\���SHU�WXEH��SURGXFLQJ����P��GD\���RI�ZDVWH
ZDWHU��9DQ�.DVWHUHQ���������SHUVRQDO�FRPPXQLFDWLRQ�ZLWK�'U�LU��3��%UDVVHU�RI�WKH�7HFKQLFDO
8QLYHUVLW\�RI�'HOIW���������,W�LV�DVVXPHG�KHUH�WKDW�D�FRPPHUFLDO�ODXQGU\�FRQQHFWHG�WR�WKH
VWDQGDUG�673�RI�(86(6�86(6�������P� ZDVWH�ZDWHU�SHU�GD\��FDQ�KDYH�WKUHH�ZDVKLQJ�WXEHV
�� ���� �����P� ZDVWH�ZDWHU�SHU�GD\���2Q�WKH�RWKHU�KDQG��WKH�VLWXDWLRQ�LV�FRQVLGHUHG�ZKHUH�D
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KRVSLWDO�LV�GRLQJ�LWV�RZQ�ODXQGU\�RU�ZKHUH�WKH�FRQWDPLQDWHG�ODXQGU\�LV�GRQH�DW�D�FRPPHUFLDO
ODXQGU\�XVLQJ�D�WXPEOHU�ZDVKLQJ�PDFKLQH��,W�LV�HVWLPDWHG�WKDW�SHU�NJ�RI�GLUW\�ODXQGU\���J�RI
GHWHUJHQW���VRDS���LV�XVHG����J�IRU�VRDNLQJ�DQG���J�IRU�WKH�ZDVKLQJ�F\FOH��9DQ�.DVWHUHQ�
�������,Q�WKH�FDVH�RI�GLVLQIHFWLRQ��LW�LV�HVWLPDWHG�WKDW�DERXW�����RI�WKH�DPRXQW�RI�VRDS�LV
GLVLQIHFWDQW�
7KH�VFHQDULR�IRU�ZDVKLQJ�VWUHHWV�LV�SUHVHQWHG�7DEOH�����DV�WKLV�UHSUHVHQWV�WKH�ZRUVW�FDVH
VLWXDWLRQ��XVLQJ�WKH�DVVXPSWLRQV�VWDWHG�DERYH���7KH�VFHQDULR�IRU�WXPEOHU�ZDVKLQJ�PDFKLQHV�LV
SUHVHQWHG�LQ�7DEOH������7KLV�VFHQDULR�LV�RI�LPSRUWDQFH�IRU�WKH�RYHUDOO�FDOFXODWLRQ�LQ�FDVH�D
GLVLQIHFWDQW�LV�DOVR�QRWLILHG�IRU�RQH�RU�PRUH�RWKHU�SXUSRVHV�VXFK�DV�GLVLQIHFWLRQ�RI�URRPV�
REMHFWV�DQG�LQVWUXPHQWV�
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7DEOH���� (PLVVLRQ�VFHQDULR�IRU�WKH�FDOFXODWLQJ�WKH�UHOHDVH�RI�GLVLQIHFWDQWV�XVHG�IRU�GRLQJ
ELRORJLFDOO\�FRQWDPLQDWHG�ODXQGU\�IURP�KRVSLWDOV�LQ�ZDVKLQJ�VWUHHWV

9DULDEOH�SDUDPHWHU��XQLW� 6\PERO 'HIDXOW 6�'�2�3
,QSXW�
1XPEHU�RI�ZDVKLQJ�WXEHV��ZLWK
GLVLQIHFWDQW����� 1P � '
&DSDFLW\�RI�ZDVKLQJ�WXEH��NJ�G��� �ODXQGU\� &DS ���� '
$PRXQW�RI�GLVLQIHFWDQW�IRU�ODXQGU\��O�NJ���
&RQFHQWUDWLRQ�DFWLYH�VXEVWDQFH�LQ
GLVLQIHFWDQW��NJ�O���

9SURGXFW

&GLVLQI�

6
6

&RQFHQWUDWLRQ�UHGXFWLRQ�LQ�ZDVKLQJ�SURFHVV )UHG � '
2XWSXW�
(ORFDO��ZDWHU�  0D[LPXP�HPLVVLRQ�UDWH�DW�WKH�GD\�RI�D�UHSODFHPHQW��NJ�G��� ��

�� 7KH�VXEVFULSW�����UHIHUV�WR�WKH�VWDJH�RI�SURFHVVLQJ�LQ�FRQIRUPDQFH�ZLWK�(86(6�����DQG
86(6�����

0RGHO�FDOFXODWLRQV�
D� :DVKLQJ�VWUHHW
D��� (ORFDO��ZDWHU  1P��&DS��9SURGXFW��&GLVLQI���������)UHG��

7DEOH����� (PLVVLRQ�VFHQDULR�IRU�WKH�FDOFXODWLQJ�WKH�UHOHDVH�RI�GLVLQIHFWDQWV�XVHG�IRU�GRLQJ
ELRORJLFDOO\�FRQWDPLQDWHG�ODXQGU\�IURP�KRVSLWDOV�LQ�WXPOHU�ZDVKLQJ�PDFKLQHV

9DULDEOH�SDUDPHWHU��XQLW� 6\PERO 'HIDXOW 6�'�2�3
,QSXW�
&DSDFLW\�RI�PDFKLQH��NJ� &DS �� '
1XPEHU�RI�EDWFKHV��G��� 1E � '
$PRXQW�RI�GLVLQIHFWDQW�IRU�ODXQGU\��O�NJ���
&RQFHQWUDWLRQ�DFWLYH�VXEVWDQFH�LQ
GLVLQIHFWDQW��NJ�O���

9SURGXFW

&GLVLQI�

6

6
&RQFHQWUDWLRQ�UHGXFWLRQ�LQ�ZDVKLQJ�SURFHVV )UHG � '
2XWSXW�
(ORFDO��ZDWHU�  0D[LPXP�HPLVVLRQ�UDWH�DW�WKH�GD\�RI�D�UHSODFHPHQW��NJ�G��� ��

�� 7KH�VXEVFULSW�����UHIHUV�WR�WKH�VWDJH�RI�SURFHVVLQJ�LQ�FRQIRUPDQFH�ZLWK�(86(6�����DQG
86(6�����

0RGHO�FDOFXODWLRQV�
E� 7XPEOHU�ZDVKLQJ�PDFKLQH

(ORFDO��ZDWHU  1E��&DS��9SURGXFW��&GLVLQI���������)UHG��
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���� +RVSLWDO�ZDVWH�GLVLQIHFWDQWV
,Q�WKH�*HQHUDO�$GPLQLVWUDWLYH�2UGHU�'HFUHH�+D]DUGRXV�:DVWH��6WE���������RI�WKH
(QYLURQPHQWDO�3URWHFWLRQ�$FW�D�GHILQLWLRQ�LV�JLYHQ�IRU�WKH�ZDVWH�VWUHDPV�ZKLFK�DUH�UHJDUGHG
DV KD]DUGRXV�ZDVWH��VHH�7DEOH��������7KLV�FDWHJRU\�RI�SRWHQWLDOO\�LQIHFWLRXV�KD]DUGRXV�ZDVWH
LV�XVXDOO\�FDOOHG�µKRVSLWDO�ZDVWH¶��$FFRUGLQJ�WR�WKH�$FW�KRVSLWDO�ZDVWH�PD\�RQO\�EH�GHOLYHUHG
WR�D�FRPSHWHQW�ILUP�IRU�FROOHFWLRQ�RU�SURFHVVLQJ�
7DEOH����� :DVWH�VWUHDPV�RULJLQDWLQJ�IURP�PHGLFDO�WUHDWPHQW�LQ�LQWUDPXUDO�DQG�H[WUDPXUDO

KHDOWK�FDUH�DFFRUGLQJ�WR�WKH�*HQHUDO�$GPLQLVWUDWLYH�2UGHU��'HFUHH�+D]DUGRXV
:DVWH �6WE��������

1R� :DVWH�VWUHDP
���� +XPDQ�DQDWRPLFDO�UHPDLQV�DQG�SDUWV�RI�RUJDQV�UHOHDVHG�LQ�RSHUDWLYH�DQG�REVWHWULFDO

VXUJHU\��LQ�REGXFWLRQ�DQG�LQ�VFLHQWLILF�UHVHDUFK�HGXFDWLRQ
���� /DERUDWRU\�DQLPDOV�DQG�SDUWV�RI�ODERUDWRU\�DQLPDOV��LI�QRW�SUHVHQWHG�IRU�GHVWUXFWLRQ�
���� :DVWH�IURP�DFFRPPRGDWLRQV�IRU�ODERUDWRU\�DQLPDOV�DV�IDU�DV�LW�LV�FRQWDPLQDWHG

ZLWK�SDWKRJHQV
���� :DVWH�IURP�ZDUGV�URRPV�ZKHUH�SDWLHQWV�DUH�QXUVHG�LQ�LVRODWLRQ�EHFDXVH�RI�GDQJHU

RI�LQIHFWLQJ�KRVSLWDO�SHUVRQQHO
���� :DVWH�IURP�PLFURELRORJLFDO�ODERUDWRULHV�FRQWDPLQDWHG�ZLWK�EDFWHULD��YLUXVHV�RU

\HDVWV
���� 6KDUS�REMHFWV�VXFK�DV��K\SRGHUPLF��QHHGOHV��FDSLOODULHV�VQLSSHG�RII��VFDOSHOV�

XQVHUYLFHDEOH�LQVWUXPHQWV�DQG�EORRG�WXEHV
���� /DUJHU�DPRXQWV�RI�EORRG��SODVPD�DQG�RWKHU�SDVWH�OLNH�DQG�OLTXLG�ZDVWH�PDWHULDOV
���� &\WRVWDWLFD
+RVSLWDO�ZDVWH�KDV�WR�EH�LQFLQHUDWHG�DW�=$9,1�LQ�'RUGUHFKW��=$9,1�LV�WKH�RQO\�FRPSHWHQW
SURFHVVRU�IRU�KRVSLWDO�ZDVWH�LQ�WKH�1HWKHUODQGV��LQ�FDVHV�RI�SHDNV��WKH�NLOQ�RYHQ�RI�$95�DW
5RWWHUGDP�LV�DOORZHG�WR�IXQFWLRQ�DV�D��FDWFK����7KH�ZDVWH�LV�SDFNHG�LQ�VHDOHG�FRQWDLQHUV
LPPHGLDWHO\�DIWHU�FUHDWLRQ��VR�QR�GLVLQIHFWDQWV�DUH�XVHG��,Q�VRPH�FDVHV�KRVSLWDO�ZDVWH�LV
VWHULOLVHG�LQ�DQ�DXWRFODYH�DW�WKH�VRXUFH��$IWHU�WKLV�VWHULOLVDWLRQ�WKH�UHPDLQLQJ�ZDVWH�FDQ�EH
WUHDWHG�DV�QRUPDO�ZDVWH��+RZHYHU��LW�LV�NQRZQ�WKDW�LQ�RQH�FDVH�WKH�UHPDLQLQJ�ZDVWH�LV�VWLOO
VHQW IRU�LQFLQHUDWLRQ�WR�=$9,1�DIWHU�UHPRYDO�RI�FRPSRQHQWV�VXLWDEOH�IRU�UHF\FOLQJ��H�J��JODVV�
$W�WKH�PRPHQW�SLORW�SURMHFWV�DUH�SODQQHG�IRU�WKUHH�SODFHV�LQ�WKH�1HWKHUODQGV�LQ�ZKLFK�D
FRPELQHG VKUHGGHU���GLVLQIHFWLRQ�V\VWHP��DV�PHQWLRQHG�LQ�WKH�%,2(;32�UHSRUW��9DQ
'RNNXP���������ZLOO�EH�XVHG��,Q�)UDQFH�WKHUH�DUH�WZR�URXWHV�IRU�WKH�GLVSRVDO�RI�ZDVWH�ZLWK
LQIHFWLRXV�ULVNV�DFFRUGLQJ�WR�WKH�0LQVLWU\�RI�WKH�(QYLURQPHQW��0LJQp���������7KLV�ZDVWH
VKRXOG EH�HLWKHU�LQFLQHUDWHG�RU�SUHOLPLQDU\�WUHDWPHQW��7KH�SUHOLPLQDU\�WUHDWPHQW�SURFHVVHV�DUH
FDUULHG�RXW�LQ�GLVLQIHFWLRQ�HTXLSPHQW�DV�PHQWLRQHG�HDUOLHU��ZKLFK�LV�YDOLGDWHG�E\�WKH�8SSHU
&RXQFLO�RI�3XEOLF�+HDOWK�RI�)UDQFH��&RQVHLO�VXSpULHXU�G
K\JLqQH�SXEOLTXH�GH�)UDQFH�
&6+3)���2I�WKH�FD����PDFKLQHV�YDOLGDWHG�DW�WKH�PRPHQW��0(6��������WZR�DSSO\�FKHPLFDOV
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IRU�GLVLQIHFWLRQ��2QH�PDFKLQH�VWDWHV�WKDW�D�GLVLQIHFWDQW�ZLWK�D�ODUJH�DQWLPLFURELDO�DFWLYLW\�DQG
WKH�RWKHU�WKDW�DFHWLF�DFLG�SOXV�K\GURJHQ�SHUR[LGH�LV�XVHG��3UHOLPLQDU\�WUHDWHG�KRVSLWDO�ZDVWH�LV
DVVXPHG�WR�EH�FRPSDUDEOH�WR�KRXVHKROG�ZDVWH��LW�PD\�EH�LQFLQHUDWHG�RU�ODQGILOOHG�EXW
FRPSRVWLQJ KDV�EHHQ�H[FOXGHG�
$V�QR�GDWD�ZHUH�DYDLODEOH�DW�SUHVHQW�RQ�DPRXQWV�RI�KRVSLWDO�ZDVWH�WUHDWHG�DQG�GLVLQIHFWDQW
XVHG�QR�HPLVVLRQ�VFHQDULR�HVWLPDWLQJ�WKH�DPRXQW�RI�GLVLQIHFWDQWV�ODQGILOOHG�DQG�LQFLQHUDWHG�
)RU�WKH�IDWH�RI�ELRFLGHV�DW�WKH�VWDJH�RI�ZDVWH�WUHDWPHQW�D�UHSRUW�KDV�EHHQ�JHQHUDWHG�DOUHDG\
�9DQ�GHU�3RHO������E��

���� 'LVLQIHFWDQWV�ZLWK�PRUH�WKDQ�RQH�DSSOLFDWLRQ
,I�D�GLVLQIHFWDQW�KDV�EHHQ�QRWLILHG�IRU�PRUH�WKDQ�RQH�DSSOLFDWLRQ��WKH�UHVXOWV�IRU�WKH�HPLVVLRQ
UDWHV WR�ZDVWHZDWHU��(ORFDO��ZDWHU� RI�WKH�LQGLYLGXDO�VFHQDULRV�WKDW�DUH�DSSOLFDEOH�KDYH�WR�EH
VXPPHG��7KLV�FRQFHUQV�WKH�VFHQDULRV�RI�7DEOHV���������������DQG�����
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5HIHUHQFHV
$3,&�������

$3,&�*XLGHOLQH�IRU�LQIHFWLRQ�SUHYHQWLRQ�DQG�FRQWURO�LQ�IOH[LEOH�HQGRVFRS\
$VVRFLDWLRQ�IRU�3URIHVVLRQDOV�LQ�,QIHFWLRQ�&RQWURO�DQG�(SLGHPLRORJ\��,QF���$3,&�
$P��-��,QIHFW��&RQWURO����������

$3,&�������
$3,&�*XLGHOLQH�IRU�VHOHFWLRQ�DQG�XVH�RI�GLVLQIHFWDQWV
$VVRFLDWLRQ�IRU�3URIHVVLRQDOV�LQ�,QIHFWLRQ�&RQWURO�DQG�(SLGHPLRORJ\��,QF���$3,&�
$P��-��,QIHFW��&RQWURO������������

%UDGOH\��&�5��������
:KLFK�PDFKLQH"
1XUVLQJ�7LPHV��9RO������1R�����������

%6*�������
%ULWLVK�6RFLHW\�IRU�*DVWURHQWHURORJ\
KWWS���ZZZ�EVJ�RUJ�XN�FOLQLFDO�GDWD�JLH��KWP

&%6�������
6WDWLVWLVFK�-DDUERHN�����
&HQWUDO�%XUHDX�RI�6WDWLVWLFV��9RRUEXUJ�+HHUOHQ��7KH�1HWKHUODQGV

&HUWH[�������
KWWS���ZZZ�VSDHQGRQFN�QO�YVDP�FHUWH[

&8:92�������
$IYDOZDWHUSUREOHPDWLHN�YDQ�]LHNHQKXL]HQ
&R|UGLQDWLHFRPPLVVLH�XLWYRHULQJ�ZHW�YHURQWUHLQLJLQJ�RSSHUYODNWHZDWHUHQ��:HUNJURHS�9,
'%:�5,=$��/HO\VWDG��7KH�1HWKHUODQGV

'*+0�������
'HXWVFKH�*HVHOOVFKDIW�I�U�+\JLHQH�XQG�0LNURELRORJLH
�KWWS���ZZZ�GJKP�FRP��

0(6�������
*XLGH�VXU�O
pOLPLQDWLRQ�GHV�GpFKHWV�G
DFWLYLWpV�GH�VRLQV�j�ULVTXHV��$QQH[H��
0LQLVWqUH�GH�O
HPSORL�HW�GH�OD�VROLGDULWp��)UDQFH
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(&�������
7HFKQLFDO�*XLGDQFH�'RFXPHQWV�LQ�VXSSRUW�RI�'LUHFWLYH�������((&�RQ�ULVN�DVVHVVPHQW�RI
QHZ�QRWLILHG� VXEVWDQFHV� DQG� UHJXODWLRQ� �(&��1R����������RQ� ULVN� DVVHVVPHQW�RI� H[LVWLQJ
VXEVWDQFHV��3DUWV�,��,,��,,,�DQG�,9��
(&� FDWDORJXH� QXPEHUV� &5������������ ����� ����� ����(1�&�� 2IILFH� IRU� 2IILFLDO
3XEOLFDWLRQV�RI�WKH�(XURSHDQ�&RPPXQLW\��/X[HPERXUJ

(&�������
'LUHFWLYH������(&�RI�WKH�(XURSHDQ�3DUOLDPHQW�DQG�RI�WKH�&RXQFLO�FRQFHUQLQJ�WKH�SODFLQJ
RI�ELRFLGDO�SURGXFWV�RQ�WKH�PDUNHW
2IILFH�IRU�2IILFLDO�3XEOLFDWLRQV�RI�WKH�(XURSHDQ�&RPPXQLW\��/X[HPERXUJ

((&�������
0HGLFDO�'HYLFH�'LUHFWLYH�������((&��IRUPDOO\�NQRZQ�DV�&RXQFLO�'LUHFWLYH�������((&�RI
-XQH����������FRQFHUQLQJ�0HGLFDO�'HYLFHV
2IILFLDO� -RXUQDO� RI� WKH� (XURSHDQ� &RPPXQLWLHV�� 9RO�� ���� 1R�/����� -XO\� ���� �����
/X[HPERXUJ

*DUWLVHU��6���*��6WLHQH�������
8PZHOWYHUWUlJOLFKH�'HVLQIHNWLRQVPLWWHO�LP�NUDQNHQKDXVDEZDVVHU
8PZHOWIRUVFKXQJVSODQ� GHV� %XQGHVPLQLVWHULXPV� I�U� 8PZHOW�� 1DWXUVFKXW]� XQG
5HDNWRUVLFKHUKHLW���:DVVHUZLUWVFKDIW
)RUVFKXQJVEHULFKW�������������8%$�)%���������%HUOLQ

+HQU\��%�'��������
(�PDLO�PHVVDJH�ZLWK�GDWD�RQ�JOXWDUDOGHK\GH�LQ�VFRSH�ZDVKHUV
8QLRQ�&DUELGH��0H\ULQ��6ZLW]HUODQG

/XWWLN��5���+�-�%��(PDQV��3��Y�G��3RHO�DQG�-�%�+�-��/LQGHUV�������
(9$/8$7,21�6<67(0�)25�3(67,&,'(6��(63(������1RQ�DJULFXOWXUDO�SHVWLFLGHV�
WR�EH�LQFRUSRUDWHG�LQWR�WKH�8QLIRUP�6\VWHP�IRU�WKH�(YDOXDWLRQ�RI�6XEVWDQFHV��86(6�
5,90�5HSRUW�QR��������������%LOWKRYHQ��7KH�1HWKHUODQGV

/XWWLN��5���3��Y�G��3RHO�DQG�0�$�*�7��YDQ�GHQ�+RRS�������
6XSSOHPHQW�WR�WKH�PHWKRGRORJ\�IRU�ULVN�HYDOXDWLRQ�RI�QRQ�DJULFXOWXUDO�SHVWLFLGHV��(63(����
,QFRUSRUDWHG�LQ�WKH�8QLIRUP�6\VWHP�IRU�WKH�(YDOXDWLRQ�RI�6XEVWDQFHV��86(6�
5,90�5HSRUW�QR��������������%LOWKRYHQ��7KH�1HWKHUODQGV
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/XWWLN��5���0�$��&ORRN��0�5��7D\ORU�DQG�$�'�0��+DUW�������
7KH�5HJXODWRU\�$VSHFWV�RI�WKH�(FRWR[LFRORJLFDO�5LVN�$VVHVVPHQW�RI�5RGHQWLFLGHV
LQ��&RZDQ��'�3��DQG�&�-��)HDUH��(GLWRUV��$GYDQFHV�LQ�9HUWHEUDWH�3HVW�0DQDJHPHQW��LQ
SUHVV�

/\PDQ��:�-���:�)��5HHKO�DQG�'�+��5RVHQEODWW�������
+DQGERRN� RI� FKHPLFDO� SURSHUW\� HVWLPDWLRQ�PHWKRGV�� HQYLURQPHQWDO� EHKDYLRU� RI� RUJDQLF
FRPSRXQGV��&KDSWHU�����5�*��7KRPDV���9ROLWLOL]DWLRQ�IURP�ZDWHU
0F*UDZ+LOO��1HZ�<RUN��8�6�$�

0ELWKL��-�1���9�6��6SULQJWKRUSH��6�$��6DWWDU�DQG�0��3DFTXHWWH�������
%DFWHULFLGDO��YLUXFLGDO�DQG�P\FREDFWHULFLGDO�DFWLYLWLHV�RI� UHXVHG�DONDOLQH�JOXWDUDOGHK\GH
LQ DQ�HQGRVFRSH�XQLW
-��&OLQ��0LFURELRO���������������

0LJQp��9��������
(�PDLO�PHVVDJH�RQ�URXWHV�RI�GLVSRVDO�RI�KRVSLWDO�ZDVWH�ZLWK�LQIHFWLRXV�ULVNV
,QHULV��9HUQHXLO�HQ�+DODWWH��)UDQFH

0RQWIRRUW��-�$���3��YDQ�GHU�3RHO�DQG�5��/XWWLN�������
7KH�XVH�RI�GLVLQIHFWDQWV�LQ�OLYHVWRFN�IDUPLQJ��6XSSOHPHQW�WR�WKH�HYDOXDWLRQ�PHWKRG
RI�QRQ�DJULFXOWXUDO�SHVWLFLGHV�RI�WKH�8QLIRUP�6\VWHP�IRU�(YDOXDWLRQ�RI�6XEVWDQFHV�
�86(6��
5,90�5HSRUW�QR��������������%LOWKRYHQ��7KH�1HWKHUODQGV

5HQWH[�������
KWWS���ZZZ�UHQWH[�QO�51B,1)2�+70

5,90�������
(QTXLU\�DPRQJVW�D�UDQGRP�VDPSOH�RI�'XWFK�KRVSLWDOV�UHODWHG�WR�GLVLQIHFWDQW�XVH
/DERUDWRULXP�YRRU�*HQHHVPLGGHOHQ�HQ�0HGLVFKH�+XOSPLGGHOHQ
8QSXEOLVKHG�GDWD

5,90��9520��9:6�������
8QLIRUP�6\VWHP�IRU�WKH�(YDOXDWLRQ�RI�6XEVWDQFHV������86(6�����
1DWLRQDO�,QVWLWXWH�IRU�3XEOLF�+HDOWK�DQG�WKH�(QYLURQPHQW��5,90���0LQLVWU\�RI�+RXVLQJ�
6SDWLDO�3ODQQLQJ�DQG�WKH�(QYLURQPHQW��9520���0LQLVWU\�RI�+HDOWK��:HOIDUH�DQG�6SRUW
�9:6���7KH�1HWKHUODQGV�
5,90�5HSRUW������������%LOWKRYHQ��7KH�1HWKHUODQGV
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5R]HQEXUJ��-��������
1HZVOHWWHU�7H[WLHOYHU]RUJLQJ�5R]HQEXUJ��/HLGVFKHQGDP��7KH�1HWKHUODQGV
KWWS���ZZZ�WUO�QO�QLHXZVEULHI�KWPO

5XVVHOO��$�'��������
&KDSWHU���±�3ULQFLSOHV�RI�DQWLPLFURELDO�DFWLYLW\��LQ��'LVLQIHFWLRQ��6WHULOL]DWLRQ�DQG
3UHVHUYDWLRQ���WK�HGLWLRQ���6�6��%ORFN��SS�������
/HD�	�)HELJHU��0DOYHUQ��86$

6KHFKPHLVWHU��,�/��������
&KDSWHU����±�6WHULOL]DWLRQ�E\�XOWUDYLROHW�UDGLDWLRQ��LQ��'LVLQIHFWLRQ��6WHULOL]DWLRQ�DQG
3UHVHUYDWLRQ���WK�HGLWLRQ���6�6��%ORFN��SS���������
/HD�	�)HELJHU��0DOYHUQ��86$

65&��6\UDFXVH�5HVHDUFK�&RUSRUDWLRQ��������
'DWD�IURP�65&�3K\V3URS�'DWDEDVH�RQ�3(17$1(�����',$/
KWWS���HVF�V\UUHV�FRP�LQWHUNRZ�ZHESURS�H[H"&$6 ��������

6WE��������
%HVOXLW�DDQZLM]LQJ�JHYDDUOLMNH�DIYDOVWRIIHQ
1HWKHUODQGV�*RYHUQPHQW�*D]HWWH��7KH�+DJXH��7KH�1HWKHUODQGV��1R�����

6WE��������
%HVOXLW�PHGLVFKH�KXOSPLGGHOHQ��:HW�RS�GH�JHQHHVPLGGHOHQYRRU]LHQLQJ�
%XOOHWLQ�RI�$FWV�DQG�2UGHUV��7KH+DJXH��7KH�1HWKHUODQGV��1R�����

9DQ�GHU�3RHO������D�
6XSSOHPHQW�WR�WKH�PHWKRGRORJ\�IRU�ULVN�HYDOXDWLRQ�RI�ELRFLGHV��,��(PLVVLRQ�VFHQDULRV�WR
EH LQFRUSRUDWHG�LQWR�WKH�8QLIRUP�6\VWHP�IRU�WKH�(YDOXDWLRQ�RI�6XEVWDQFHV��86(6�
5,90�UHSRUW�QR��������������%LOWKRYHQ��7KH�1HWKHUODQGV

9DQ�GHU�3RHO������E�
6XSSOHPHQW�WR�WKH�8QLIRUP�6\VWHP�IRU�WKH�(YDOXDWLRQ�RI�6XEVWDQFHV��86(6��(PLVVLRQ
VFHQDULRV�IRU�ZDVWH�WUHDWPHQW��HODERUDWHG�IRU�ELRFLGHV�
5,90�UHSRUW�QR��������������%LOWKRYHQ��7KH�1HWKHUODQGV

9DQ�'RNNXP��+�3���'�-��%DNNHU�TQG�0�&�7K��6FKROWHQ�������
'HYHORSPHQW�RI�D�FRQFHSW�IRU�WKH�HQYLURQPHQWDO�ULVN�DVVHVVPHQW�RI�ELRFLGDO�SURGXFWV�IRU
DXWKRUL]DWLRQ�SXUSRVHV��%,2(;32���3DUW����5HOHDVH�HVWLPDWLRQ�IRU����ELRFLGDO�SURGXFW
W\SHV
)RUVFKXQJVEHULFKW�������������8%$�,9������8PZHOWEXQGHVDPW��%HUOLQ
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9DQ�*RVVXP��$���0��/RULHUV��6�(��6RUUX\�DQG�0��&UHPLHU�������
0HWKRGV�RI�GLVLQIHFWLQJ�HQGRVFRSLF�PDWHULDOV��UHVXOWV�RI�DQ�LQWHUQDWLRQDO�VXUYH\
(QGRVFRS\������������

9DQ�.DVWHUHQ��-��������
7HUXJZLQQHQ�YDQ�]HHS�ELHGW�HFRQRPLVFK�HQ�HFRORJLVFK�YRRUGHHO
'HOIW�,QWHJUDDO�9RO������1R�����'HOIW�7HFKQLFDO�8QLYHUVLW\��'HOIW��SS������

:+2�,3&6�,/2�������
,QWHUQDWLRQDO�6DIHW\�&DUG�������JOXWDUDOGHK\GH
KWWS���KD]DUG�FRP�PVGV�PI�FDUGV�ILOH������KWPO

:,3�������
5LFKWOLMQ�1R��$��'HVLQIHFWLH�HQ�VWHULOLVDWLH
:HUNJURHS�,QIHFWLH�3UHYHQWLH��/HLGHQ��7KH�1HWKHUODQGV

:,3�������
5LFKWOLMQ�1R��D��5HLQLJLQJ�HQ�GHVLQIHFWLH�YDQ�UXLPWHQ��PHXELODLU�HQ�YRRUZHUSHQ
:HUNJURHS�,QIHFWLH�3UHYHQWLH��/HLGHQ��7KH�1HWKHUODQGV

:,3�������
5LFKWOLMQ�1R��E��'HVLQIHFWLH�HQ�VWHULOLVDWLH��'UDIW�2FWREHU������
:HUNJURHS�,QIHFWLH�3UHYHQWLH��/HLGHQ��7KH�1HWKHUODQGV
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3 Plv. Directeur-Generaal Milieubeheer, Dr.Ir. B.C.J. Zoeteman, DGM/DWL
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21 R. Wilmes (CEFIC, p/a Bayer AG (Leverkusen)

22 Depot van Nederlandse publikaties en Nederlandse biografie
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34 Hoofd Laboratorium voor Water- en Drinkwateronderzoek

35 Hoofd Afdeling Voorlichting en Public Relations

36 - 39 Projectleider UBS, RIVM-taakgroep UBS, d.t.v. Drs. T.G. Vermeire
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$SSHQGL[�� 8QGHUO\LQJ�GDWD�XVHG
)RU�WKH�VFHQDULRV�GHVFULEHG�LQ�WKLV�UHSRUW�LV�ZDV�DVVXPHG�WKDW�WKH�PRGHO�KRVSLWDO�LV�VLWXDWHGQHDU�D�ORFDOLW\�WKDW�GLVFKDUJHV�LWV�ZDVWHZDWHU�WR�WKH�VWDQGDUG�673�RI�(86(6��ZKLFK�PHDQV�����P� RI�ZDVWHZDWHU�SHU�GD\���������LQKDELWDQWV������P� ZDVWHZDWHU�FDS���G�����,Q�RUGHU�WRVHH LI�WKLV�FDQ�EH�H[SHFWHG�WR�EH�D�UHDVRQDEOH�DVVXPSWLRQ�UHODWHG�WR�WKH�VL]H�RI�WKH�KRVSLWDOH[SUHVVHG DV�WKH�QXPEHU�RI�EHGV�DQG�WKH�ZDVWHZDWHU�SURGXFHG�VRPH�GDWD�DYDLODEOH�IRU*HUPDQ\�DQG�WKH�1HWKHUODQGV�ZHUH�LQYHVWLJDWHG�
$��*HUPDQ\7KH�GDWD�GLVFXVVHG�KHUH�DUH�GHULYHG�IURP�*DUWLVHU�DQG�6WLHQH���������7KH�DPRXQW�RIZDVWHZDWHU�IRU���VHOHFWHG�KRVSLWDOV�UDQJHV�IURP�����±�����O�G���EHG���ZLWK�DQ�DYHUDJH�RI����O�G���EHG���7KH�FRQVXPSWLRQ�RI�DFWLYH�LQJUHGLHQWV�±�H[SUHVVHG�DV�J�EHG���G�����WKH���KRVSLWDOV�VXUYH\HG�LVSUHVHQWHG�LQ�WKH�WDEOH�EHORZ��WKH�QXPEHU�RI�REVHUYDWLRQV�LV�VWDWHG�EHWZHHQ�SDUHQWKHVLV�
*URXS� $OFRKROV $OGHK\GHV 4XDWV $ON\ODPLQHV *XDQD�GLQHV
6XUIDFHV ��� ��� ��� ��� ���$YHUDJH ���� ���� ���� ���� ����0LQLPXP ���� ���� ���� ���� ����0D[LPXP ���� ���� ���� ���� ����
,QVWUXPHQWV ��� ��� ��� ��� ���$YHUDJH ���� ���� ���� ���� ����0LQLPXP� ���� ���� ���� ���� ����0D[LPXP� ���� ���� ���� ���� ����
*URXS� 3HU�FRPSRXQGV +DORJHQUHOHDVHUV 1�DFHWDOV 5(67 727$/��H[DOFRKROV�
6XUIDFHV ��� ��� ��� ���$YHUDJH ���� ���� � ���� ����0LQLPXP � ������ � ����0D[LPXP � ���� � ����
,QVWUXPHQWV ��� ��� ��� ���$YHUDJH ���� ���� ���� ����0LQLPXP� ���� ���� ���� ����0D[LPXP� ���� ���� ���� ����
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%��WKH�1HWKHUODQGV
'DWD�RQ�ZDWHU�FRQVXPSWLRQ����6RXUFH1XPEHU�RI�KRVSLWDOV ��� ��� &%6�������1XPEHU�RI�EHGV ������ ��� &%6�������1XPEHU�RI�SDWLHQW�GD\V ���������� �\��� &%6�������1XPEHU�RI�HPSOR\HHV ������� ��� &%6�������$PRXQW�RI�ZDVWHZDWHU ��������� �O�G���FDS��� SDWLHQWV���SHUVRQQHO�&8:92�������
&DOFXODWLRQV���$YHUDJH�QXPEHU�RI�SDWLHQW�GD\V�SHU�\HDU ����������������  ����������$YHUDJH�QXPEHU�RI�HPSOR\HHV �������������  �������(VWLPDWHG�SHUFHQWDJH�RI�HPSOR\HHV�SUHVHQW�SHU�GD\ ��
���$YHUDJH�DPRXQW�RI�ZDVWHZDWHU�SHU�SHUVRQ��O�G���FDS�� ��������������� @ ����� $YHUDJH�DPRXQW�RI�ZDVWHZDWHU�IURP�RQH�KRVSLWDO��P���G�����������������������������������  ���
�� $YHUDJH�QXPEHU�RI�EHGV�LQ�D�KRVSLWDO���� ������������ @ ������5DWLR�DYHUDJH�QXPEHU�RI�EHGV�LQ�D�KRVSLWDO���QXPEHU�RI�EHGV�LQ�WKH�1HWKHUODQGV����

� IUDFWLRQ�RI�PRGHO�KRVSLWDO� ������������ @ �����
'DWD�RQ�ELRFLGH�FRQVXPSWLRQ�)RU�WKUHH�LQGLYLGXDO�ELRFLGHV��DFWLYH�LQJUHGLHQWV��GDWD�RQ�WKH�DQQXDO�XVH�ZHUH�DYDLODEOH�IURPDQ HQTXLU\��5,90��������DFWLYH�LQJUHGLHQW DPRXQW��NJ�\��� QXPEHU�RI�KRVSLWDOVJOXWDUDOGHK\GH ��� ��6RGLXP�SHUERUDWH ��� �WHWUDDFHW\OHWK\OHQHGLDPLQH ��� ���FKORUR�EHQ]\OSKHQRODQG R�SKHQ\OSKHQRO ���� �
&DOFXODWLRQV$V�WKH�UDQGRP�VDPSOH�IRU�WKLV�HQTXLU\�ZDV�VXSSRVHG�WR�EH�UHSUHVHQWDWLYH�IRU�WKH�SRSXODWLRQWKH�DYHUDJH�QXPEHU�RI�RFFXSLHG�EHGV�RI�WKH�DERYH�FDOFXODWLRQV�ZDV�XVHG�WR�FDOFXODWH�WKHPLQLPXP��DYHUDJH�DQG�PD[LPXP�DPRXQWV�RI�DFWLYH�LQJUHGLHQW�SHU�RFFXSLHG�EHG�SHU�GD\�J�EHG���G���
DFWLYH�LQJUHGLHQW PLQLPXP DYHUDJH PD[LPXPJOXWDUDOGHK\GH ���� ���� ����6RGLXP�SHUERUDWH ���� ���� ����WHWUDDFHW\OHWK\OHQHGLDPLQH ���� ���� ������FKORUR�EHQ]\OSKHQRODQG R�SKHQ\OSKHQRO ����� ���� ����
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$SSHQGL[�� 'LIIHUHQFHV�EHWZHHQ�HPLVVLRQ�VFHQDULRV
,Q�JHQHUDO�WZR�W\SHV�RI�HPLVVLRQ�VFHQDULRV�PD\�EH�GLVWLQJXLVKHG��YL]�RQH�EDVHG�RQ�WKHUHJLRQDO WRQQDJH�DQG�WKH�RWKHU�RQ�WKH�FRQVXPSWLRQ�
���(PLVVLRQ�VFHQDULR�EDVHG�RQ�WRQQDJHV
,Q�JHQHUDO�QR�UHJLRQDO�WRQQDJH�ZLOO�EH�NQRZQ�IRU�DQ�DUELWUDU\�VXEVWDQFH��,Q�WKDW�FDVH�WKHUHJLRQDO WRQQDJH�LV�GHULYHG�IURP�WKH�(8�WRQQDJH�E\�PXOWLSOLFDWLRQ�E\�����������UXOH���7KLV�LVDERXW�WZLFH�WKH�DPRXQW�WKDW�PD\�EH�H[SHFWHG�RQ�DFFRXQW�RI�WKH�IUDFWLRQ�RI�LQKDELWDQWV�LQ�WKHUHJLRQ RI�WKH�(8��VHH�����6XFK�D�VLWXDWLRQ�ZLOO�QRW�EH�XQOLNHO\�LQ�PRVW�FDVHV�DV�LW�PD\�EHH[SHFWHG�WKDW�WKH�PRUH�GHQVHO\�SRSXODWHG�DUHDV�ZLOO�KDYH�PRUH�LQGXVWULDO�DFWLYLWLHV�WKDQ�WKHUXUDO DUHDV�
)RU�GLIIXVH�HPLVVLRQV�FDXVHG�E\�H�J��KRXVHKROGV�WKH�VWDQGDUG�673�ZLWK��������LQKDELWDQWVIHHGLQJ�WKH�V\VWHP�DQG�DQ�DPRXQW�RI�����P� ZDVWHZDWHU�SHU�LQKDELWDQW�SHU�GD\�LV�FRQVLGHUHGDV D�SRLQW�VRXUFH��,I�WKH�XVH�RI�D�VXEVWDQFH�ZRXOG�EH�HYHQO\�GLVWULEXWHG�RYHU�WKH�SRSXODWLRQ�FRQVXPHUV��DQG�673V�LQ�D�UHJLRQ�DQG�RYHU�WKH�ZHHN��WKH�IUDFWLRQ�RI�WKLV�VXEVWDQFH�UHDFKLQJWKH VWDQGDUG�673�RI�(86(6�ZRXOG�EH�QXPEHU�RI�LQKDELWDQWV�FRQQHFWHG�WR�WKH�673��1ORFDO���
QXPEHU�RI�LQKDELWDQWV�LQ�WKH�UHJLRQ��1�� 7KLV�PHDQV�D�IUDFWLRQ�RI������������������  ������ZLWK WKH�GHIDXOWV�RI�(86(6��$V�WKH�XVH�RI��IRUPXDOWLRQ�FRQWDLQLQJ��VXEVWDQFHV�QHYHU�ZLOO�EHGLVWUXEXWHG�HYHQO\�RYHU�WKH�SRSXODWLRQ�DQG�WKH�ZHHN��D�VDIHW\�IDFWRU�RI�IRXU�ZDV�DVVXPHG�DWWKH WLPH��7KLV�PHDQV�WKDW�WKH�IUDFWLRQ�RI�WKH�PDLQ�VRXUFH� ��������7KLV�YDOXH�LV�XVHG�LQ�WKHHPLVVLRQ�WDEOHV�RI�WKH�7*'�7KHUH�PD\�EH�RWKHU�DSSOLFDWLRQV�ZKHUH�D�SRLQW�VRXUFH�LV�FRQVLGHUHG�VXFK�DV�D�KRVSLWDO��,Q�WKLVUHSRUW WKH�IUDFWLRQ�IRU�WKH�PRGHO�KRVSLWDO�KDV�EHHQ�HVWLPDWHG�WR�EH��������7KLV�IUDFWLRQ�ZDVFDOFXDOWHG�DV�IURP�WKH�DYHUDJH�QXPEHU�RI�EHGV�LQ�D�UHJLRQ�SHU�KRVSLWDO�DQG�WKH�WRWDO�QXPEHU�RIEHGV�LQ�WKDW�UHJLRQ��VHH�$SSHQGL[����
���(PLVVLRQ�VFHQDULR�EDVHG�RQ�WKH�FRQVXPSWLRQ
7KLV�W\SH�RI�HPLVVLRQ�VFHQDULRV�DSSO\�HLWKHU�WKH�DYHUDJH�FRQVXPSWLRQ�SHU�LQKDELWDQW�RU�WKH�±HVWLPDWHG�±�XVH�LQ�D�SURFHVV��$Q�H[DPSOH�RI�WKH�DYHUDJH�FRQVXPSWLRQ�LV�WKH�XVH�RI�VRDSV�DQGGHWHUJHQWV�IRU�FOHDQLQJ�DQG�ZDVKLQJ��O�FDS���G���RU�J�FDS���G�����7KH�HPLVVLRQ�VFHQDULR�LVVLPSOH�DQG�DSSOLHV�DQ�HPLVVLRQ�IDFWRU��WKH�FRQFHQWUDWLRQ�RI�WKH�VXEVWDQFH�LQ�WKH�SURGXFW��LQWKLV�UHSRUW�D�GLVLQIHFWDQW�IRU�ZKLFK�WKH�QRWLILHU�KDV�WR�VSHFLI\�WKH�YDOXH��DQG�WKH�SHQHWUDWLRQIDFWRU��L�H��WKH�IUDFWLRQ�RI�WKH�SURGXFW�RQ�WKH�PDUNHW�FRQWDLQLQJ�WKH�VSHFLILF�VXEVWDQFH��)RU�D�SRLQW�VRXUFH�OLNH�D�KRVSLWDO�LW�PD\�EH�DOVR�WKH�XVH�RI�WKLV�NLQG�RI�SURGXFWV��XVXDOO\NQRZQ�LQ�NJ�\�����7KH�HPLVVLRQ�VFHQDULR�LV�HYHQ�PRUH�VLPSOH�DV�WKHUH�LV�QR�SHQHWUDWLRQ�IDFWRUQHHGHG��2QO\�DQ�HPLVVLRQ�IDFWRU�DQG�DQ�DPRXQW�RI�SURGXFW�XVHG�LV�QHHGHG�EHVLGHV�WKHFRQFHQWUDWLRQ�RI�WKH�VXEVWDQFH�LQ�WKH�SURGXFW�
���7RQQDJH�YHUVXV�&RQVXPSWLRQ
:KHQ�D�VXEVWDQFH�ZLWK�GLIIXVH�HPLVVLRQV�LV�DVVHVVHG�WKH�VFHQDULRV�EDVHG�RQ�WKH�WRQQDJH�ZLOOSURGXFH�HPLVVLRQV�GLUHFWO\�UHODWHG�WR�WKH�YROXPH�RI�WKH�XVH��7KLV�LV�DQ�DGYDQWDJH�FRPSDUHG�WRVFHQDULRV�WKDW�DUH�EDVHG�RQ�FRQVXPSWLRQV�7KHUH�DUH��KRZHYHU��DOVR�VRPH�GLVDGYDQWDJHV�LQ�XVLQJ�VFHQDULRV�EDVHG�RQ�WKH�WRQQDJH��WKHUH�LVDQ�XQFHUWDLQW\�LQ�WKH�UHJLRQDO�WRQQDJH�LI�WKLV�LV�QRW�NQRZQ�DQG�DQRWKHU�XQFHUWDLQW\�LQ�WKH�IUDFWLRQUHDFKLQJ�WKH�VWDQGDUG�673�
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7KH�XVH�RI�DYHUDJH�FRQVXPSWLRQV�KDV�VHYHUDO�GLVDGYDQWDJHV��)LUVW��WKHUH�LV�QR�GLUHFW�UHODWLRQZLWK�WKH�DFWXDO�TXDQWLW\�RI�WKH�GLVLQIHFWDQW�IRU�WKH�DSSOLFDWLRQ�LQ�FDVH�RI�GLIIXVH�HPLVVLRQV�6HFRQG��WKH�DYHUDJH�FRQVXPSWLRQV�DUH�RIWHQ�QRW�VSHFLILFDOO\�IRU�H�J�GHWHUJHQWV�ZLWK�D�ELRFLGHOHDGLQJ�WR�DQ�XQFHUWDLQW\�DQG�IRU�PDQ\�SURGXFWV�QR�UHOLDEOH�GDWD�DUH�NQRZQ��7KLUG��WKHDYHUDJH FRQVXPSWLRQ�LQ�D�UHJLRQ�PD\�EH�GLIIHUHQW�IURP�WKH�(8�DYHUDJH�OHDGLQJ�WR�DQXQFHUWDLQW\��UHDVRQ�IRU�WKH�µVDIHW\�IDFWRU¶�RI���DSSOLHG�LQ�WKH�673�FDOFXODWLRQV�ZLWK�WRQQDJHV��/DVW�EXW�QRW�OHDVW��WKH�IDFWRU�IRU�WKH�PDUNHW�SHQHWUDWLRQ�KDV�D�FRQVLGHUDEOH�XQFHUWDLQW\�)RU�SRLQW�VRXUFHV�WKH�PDLQ�GLVDGYDQWDJH�LV�WKH�IDFW�WKDW�FDOFXODWLRQV�RI�WKH�FRQVXPSWLRQ�PD\KDYH�FRQVLGHUDEOH�XQFHUWDLQWLHV�EHFDXVH�RI�ODFNLQJ�GDWD�LPSHOOLQJ�GHWRXUV�WR�REWDLQ�HVWLPDWHV�
%HFDXVH�RI�WKH�FRPSOHWH�GLIIHUHQW�FKDUDFWHU�WKH�WZR�W\SHV�RI�VFHQDULRV�ZLOO�SURYLGH�RXWFRPHVZKLFK�PD\�EH�TXLWH�GLIIHUHQW��7KH�HPLVVLRQ�IDFWRU�DQG�FRQFHQWUDWLRQ�RI�WKH�VXEVWDQFHV�LQ�WKHSURGXFW�ZLOO�EH�WKH�VDPH��)RU�WKH�GLIIXVH�HPLVVLRQV��L�H��HPLVVLRQV�FDXVHG�E\�XVH�E\�WKH�SXEOLFDW ODUJH��WKH�VFHQDULR�ZLWK�WKH�DYHUDJH�FRQVXPSWLRQ�ZLOO�JLYH�D�IL[HG�YDOXH�ZKHUHDV�WKHVFHQDULR�ZLWK�WKH�WRQQDJH�ZLOO�JLYH�WKH�HPLVVLRQ�DV�D�OLQHDU�UHODWLRQ�WR�WKH�TXDQWLW\��,W�PD\�EHDVVXPHG�WKDW�WKH�WRQQDJH�VFHQDULR�LV�PRUH�UHDOLVWLF�DV�WKH�FRQVXPSWLRQ�SHU�KDELWDQWGHWHUPLQHV�WKH�WRQQDJH�)RU�WKH�SRLQW�VRXUFHV�WKHUH�PD\�EH�D�VLWXDWLRQ�WKDW�WKH�XVH�RI�WKH�WRQQDJH�VFHQDULR�LVXQGHUHVWLPDWLQJ�WKH�HPLVVLRQ��7KLV�LV�WKH�FDVH�ZKHUH�WKH�VXEVWDQFH�LV�QRW�XVHG�LQ�WKH�SURGXFWE\�DOO�VRXUFHV��)RU�H[DPSOH��LI�ZH�FRQVLGHU�D�FOHDQHU�ZLWK�D�GLVLQIHFWDQW�IRU�VDQLWDU\�SXUSRVHVWKH�YDULRXV�PDQXIDFWXUHUV�RI�WKDW�SURGXFW�PD\�DSSO\�GLIIHUHQW�DFWLYH�VXEVWDQFHV��6R��RQHKRVSLWDO�ZLOO�DSSO\�WKH�GLVLQIHFWDQW�DVVHVVHG�EXW�DQRWKHU�DSSOLHV�D�GLIIHUHQW�VXEVWDQFH��7KHWRQQDJH�VFHQDULR��KRZHYHU��ZLOO�GLVWULEXWH�WKH�ZKROH�DPRXQW�RYHU�DOO�KRVSLWDOV�VR�WR�VD\�E\XVLQJ�WKH�IUDFWLRQ�RI�LWV�UHODWLYH�VL]H����������6R��WKHUH�ZLOO�EH�D�EUHDN�HYHQ�SRLQW�EHORZ�ZKLFKWKH�FRQVXPSWLRQ�VFHQDULR�ZLOO�EH�EHWWHU�7KLV�LV�LOOXVWUDWHG�IRU�D�ILFWLRXV�VLWXDWLRQ�ZLWK�WKH�IROORZLQJ�GDWD��VHH�DOVR�ILJXUH��(PLVVLRQ�IDFWRU���� �1XPEHU�RI�HPLVVLRQ�GD\V��\��� ���IUDFWLRQ�IRU�PDLQ�SRLQW�VRXUFH���� �����&RQVXPSWLRQ�SRLQW�VRXUFH��NJ��\��� ����
7KH�HPLVVLRQV�ZLWK�WKH�WZR�VFHQDULRV�DUH�FDOFXODWHG�DV�7RQQDJH� (PLVVLRQ� �7RQQDJH�����  ��������������&RQVXPSWLRQ� (PLVVLRQ� ��������������� ������NJ�G��
%UHDN�HYHQ�SRLQW� ����� �7RQQDJH�����  ��������������� 7RQQDJH� �����W�\��

(PLVVLRQ�UHODWHG�WR�UHJLRQDO�WRQQDJH
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���1XPEHU�RI�LQKDELWDQWV�DQG�DUHD�VL]HV�LQ�WKH�7*'
,Q�WKH�7*'�WKH�DUHD�RI�WKH�UHJLRQ�LV�����[�����NP�� ZKLFK�LV�PRUH�GHQVHO\�SRSXODWHG�WKDQ�WKHDYHUDJH�UHJLRQ�RI�WKDW�VL]H�HOVHZKHUH�LQ�WKH�(8��WRWDO�DUHD�RI�WKH�(8�����Â��� NP����7KHQXPEHU RI�LQKDELWDQWV�FRQVLGHUHG�LQ�WKH�7*'�LV��Â��� LQ�WKH�UHJLRQ�DQG��Â����� LQ�WKH�(8��6R�WKH QXPEHU�RI�LQKDELWDQWV�SHU�NP��LV�����LQ�WKH�UHJLRQ�DQG�����LQ�WKH�(8��7KLV�PHDQV�WKDW�WKHIUDFWLRQ�RI�LQKDELWDQWV�LQ�WKH�UHJLRQ�LV��Â��� � �Â�����  ������DQG�WKH�IUDFWLRQ�RI�WKH�UHJLRQDODUHD �Â��� � ����Â���  ������

þ�ó

)�  ����������� NP�

)�  ������������ NP�

)�  ���������� LQK�
)�  ������������� LQK�

)�  ������������ LQK�



5,90�UHSRUW����������� SDJH����RI���

*ORVVDU\
'LVLQIHFWDQWDQ DJHQW�WKDW�IUHHV�IURP�LQIHFWLRQ��XVXDOO\�D�FKHPLFDO�DJHQW�EXW�VRPHWLPHV�D�SK\VLFDORQH��VXFK�DV�[�UD\V�RU�XOWUDYLROHW�OLJKW��WKDW�GHVWUR\V�GLVHDVH�RU�RWKHU�KDUPIXOPLFURRUJDQLVPV�EXW�PD\�QRW�NLOO�EDFWHULDO�VSRUHV��,W�UHIHUV�WR�VXEVWDQFHV�DSSOLHG�WRLQDQLPDWH�REMHFWV��&KDSWHU���±�'HILQLWLRQ�RI�WHUPV��LQ��'LVLQIHFWLRQ��6WHULOL]DWLRQ�DQG�3UHVHUYDWLRQ

��WK�HGLWLRQ���6�6��%ORFN��SS����������
(QGRVFRSHDQ LQVWUXPHQW�IRU�YLVXDOL]LQJ�WKH�LQWHULRU�RI�D�KROORZ�RUJDQ
6WHULOLVDWLRQWKH�DFW�RU�SURFHVV��SK\VLFDO�RU�FKHPLFDO��WKDW�GHVWUR\V�RU�HOLPLQDWHV�DOO�IRUPV�RI�OLIH�HVSHFLDOO\�PLFURRUJDQLVPV��&KDSWHU���±�'HILQLWLRQ�RI�WHUPV��LQ��'LVLQIHFWLRQ��6WHULOL]DWLRQ�DQG

3UHVHUYDWLRQ���WK�HGLWLRQ���6�6��%ORFN��SS����������
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$FURQ\PV
'*+0 'HXWVFKH�*HVHOOVFKDIW�I�U�+\JLHQH�XQG�0LNURELRORJLH
(72 (WK\OHQH�R[LGH
(86(6 (XURSHDQ�8QLRQ�6\VWHP�IRU�WKH�(YDOXDWLRQ�RI�6XEVWDQFHV
,62 ,QWHUQDWLRQDO�6WDQGDUGL]DWLRQ�2UJDQL]DWLRQ
0'' 0HGLFDO�'HYLFH�'LUHFWLYH
25 2SHUDWLRQ�URRP
3(& 3UHGLFWHG�HQYLURQPHQWDO�FRQFHQWUDWLRQ
673 6HZDJH�7UHDWPHQW�3ODQW
7*' 7HFKQLFDO�*XLGDQFH�'RFXPHQW
86(6 8QLIRUP�6\VWHP�IRU�WKH�(YDOXDWLRQ�RI�6XEVWDQFHV
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