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�� ,1752'8&7,21�
7KH� SXUSRVH� RI� WKLV� GRFXPHQW� LV� WR� SURYLGH� D� UHDOLVWLF� VFHQDULR� IRU� WKH� UHOHDVHV� LQWR� WKH
HQYLURQPHQW�RI�ELRFLGHV�XVHG�LQ�WKH�WH[WLOH�LQGXVWU\�
6\QWKHWLF� IDEULFV� DUH�PDGH� RI� SRO\PHUV� DQG� KDYH� D� VSHFLILF� SUHSDUDWLRQ�� 7KXV�� IRU� ELRFLGHV
DGGHG� GXULQJ� WKH� IRUPXODWLRQ� �FRPSRXQGLQJ� RU� SUHSDUDWLRQ� RI� PDVWHU� EDWFKHV�� RI� WKHVH
SRO\PHUV��WKH�UHOHDVHV�DUH�WUHDWHG�LQ�WKH�VFHQDULR�IRU�SODVWLF�DGGLWLYHV��%5(��������
7H[WLOH�IDEULFV�DUH�PDGH�RI�WZR�RU�WKUHH�W\SHV�RI�ILEUHV�DFFRUGLQJ�WR�WKHLU�RULJLQV�

� QDWXUDO�ILEUHV��FRWWRQ��ZRRO��VLON��MXWH��OLQHQ
� PDQ�PDGH�ILEUHV�

� QDWXUDO� �FHOOXORVLF� ILEUHV� FUHDWHG�E\� UHDFWLQJ� FKHPLFDOV�ZLWK�ZRRG�SXOS��� DFHWDWH�
UD\RQ�

� V\QWKHWLF��V\QWKHVLVHG�IURP�RUJDQLF�FKHPLFDOV���SRO\HVWHU��SRO\DPLGH�
%OHQGV�RI�WKHVH�GLIIHUHQW�ILEUHV�DUH�IUHTXHQWO\�XVHG�
%LRFLGHV� LQ� WH[WLOH� LQGXVWU\� DUH� XVHG� WR� SUHYHQW� GHWHULRUDWLRQ� E\� LQVHFWV�� IXQJL�� DOJDH� DQG
PLFUR�RUJDQLVPV�DQG�WR�LPSDUW�K\JLHQLF�ILQLVKHV�IRU�VSHFLILF�DSSOLFDWLRQV�
6HQVLWLYLW\�RI�WKH�ILEUHV�GLIIHUV�RQ�D�FDVH�E\�FDVH�EDVLV��EXW�WH[WLOHV�PDGH�IURP�QDWXUDO�ILEUHV
DUH�JHQHUDOO\�PRUH� VXVFHSWLEOH� WR�ELRGHWHULRUDWLRQ� WKDQ� V\QWKHWLF�PDQ�PDGH� ILEUHV� �+DPO\Q�
������
6\QWKHWLF� ILEUHV� DUH� KDUGO\� HYHU� VXEMHFW� WR� GHWHULRUDWLRQ� E\� PLFUR�RUJDQLVPV� RU� LQVHFWV�
QHYHUWKHOHVV� WZR� SRO\PHUV� DUH� PRUH� VHQVLWLYH� WKDQ� RWKHUV�� 3RO\YLQ\O� FKORULGH� �39&�� DQG
SRO\XUHWKDQHV��385��WR�ZKLFK�ELRFLGHV�DUH�DGGHG�
1DWXUDO�PDQ�PDGH�ILEUHV��VXFK�DV�UD\RQ��DUH�UHDGLO\�GHJUDGHG�E\�PLOGHZ�DQG�EDFWHULD�ZKHUHDV
DFHWDWH�LV�PRUH�UHVLVWDQW�
$QLPDO� ILEUHV� �NHUDWLQ�� ZRRO�� VLON�� DUH� VXVFHSWLEOH� WR� DWWDFN� E\� ERWK� PLFUR�RUJDQLVPV� DQG
LQVHFWV��&HOOXORVH�ILEUHV��FRWWRQ��OLQHQ«��DUH�VXVFHSWLEOH�WR�DWWDFN�E\�PLFUR�RUJDQLVPV��EXW�QRW
E\ LQVHFWV� �9DQ�GHU�3RHO�� �������<HW�� FHOOXORVH� ILEUHV� DUH�PRUH� VHQVLWLYH� WR� URW� DQG�PLOGHZ
WKDQ�DQLPDO�ILEUHV�
7KH�WUHDWPHQW�ZLWK�ELRFLGHV�FDQ�WDNH�SODFH�EHIRUH�WH[WLOH�SURFHVVLQJ��H�J��GXULQJ�VWRUDJH�DQG
WUDQVSRUW�RI�WKH�UDZ�ILEUHV��DQG�DW�YDULRXV�VWDJHV�RI�WH[WLOH�SURFHVVLQJ��<DUQV�PD\�EH�WUHDWHG�RU
WKH�IDEULFV�DV�VXFK�
'LIIHUHQW� WHFKQLTXHV� FDQ� EH� DSSOLHG� DFFRUGLQJ� WR� WKH� ILEUH� XVHG�� WKH� HQG�SURGXFW�� HWF�
(VSHFLDOO\��IDEULFV�H[SRVHG�WR�RXWGRRU�FRQGLWLRQV�DQG�FDUSHWV�DUH�WUHDWHG�ZLWK�ELRFLGHV�
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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��SLFN�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��
���0$,1�352&(66(6�
,Q WKH�JHQHUDO�ZD\��WKH�PDLQ�SURFHVV�LQFOXGHV�IRXU�VWHSV�DV�VKRZQ�LQ�ILJXUH���

�� <DUQ�IRUPDWLRQ�
�� )DEULF�IRUPDWLRQ�
���:HW�SURFHVVLQJ�
���)DEULFDWLRQ�
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)LJXUH����7\SLFDO�WH[WLOH�SURFHVVLQJ�IORZ�FKDUW��DGDSWHG�IURP�86�(3$��������
���� <DUQ�DQG�IDEULF�IRUPDWLRQ�
5DZ�ZRRO�PXVW�EH�FOHDQHG�E\�ZHW�SURFHVVHV�EHIRUH�WKH�ILEUH�FDQ�EH�GU\�SURFHVVHG�WR�SURGXFH
ILEUH�� \DUQ� RU� IDEULF�� 1HLWKHU� FRWWRQ�� QRU� V\QWKHWLF� ILEUHV� UHTXLUH� WKLV� LQLWLDO� ZHW� FOHDQLQJ�
QDPHG�VFRXULQJ�RU�ZRRO�VFRXULQJ��EHIRUH�SURFHVVLQJ��H�J��VLQFH�UDZ�VKHHS�ZRRO�FRQWDLQV�IURP
�� WR� ���� VXLQW�� WKH� SURGXFWLRQ� RI� �� NJ� RI� VFRXUHG�ZRRO� ILEUHV� SURGXFHV� ���� NJ� RI� ZDVWH
LPSXULWLHV���81(3�,(2��������

<DUQ
IRUPDWLRQ

)DEULF
IRUPDWLRQ

:HW
SURFHVVLQJ

)DEULFDWLRQ

0DQPDGH
ILEUHV 9HJHWDEOH

ILEUHV 5DZ�ZRRO

6FRXULQJ

7H[WXUL]LQJ )LEUH
SUHSDUDWLRQ

6SLQQLQJ

:DUSLQJ

6ODVKLQJ

:HDYLQJ.QLWWLQJ 7XIWLQJ
�FDUSHWV�

:HW
SURFHVVLQJ

)DEULFDWLRQ

)LQLVKHG
JRRGV
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<DUQ� IRUPDWLRQ� WH[WLOH� ILEUHV� DUH� FRQYHUWHG� LQWR� \DUQ� E\� JURXSLQJ� DQG� WZLVWLQJ
RSHUDWLRQV� XVHG� WR� ELQG� WKHP� WRJHWKHU�� )LODPHQW� \DUQ� FDQ� EH� XVHG� GLUHFWO\� �NQLWWLQJ�� RU� EH
IXUWKHU� ZRUNHG�� 1DWXUDO� ILEUHV� QHHG� WR� JR� WKURXJK� GLIIHUHQW� SUHSDUDWLRQ� VWHSV� EHIRUH� EHLQJ
VSXQ LQWR�\DUQ��7KHVH�VWHSV�DUH��RSHQLQJ���EOHQGLQJ��FDUGLQJ��FRPELQJ��GUDZLQJ�DQG�GUDIWLQJ�
%LRFLGHV�DJDLQVW�PRWKV�FDQ�EH�DGGHG�GXULQJ�WKHVH�VWHSV�
)RU�PDQPDGH�ILEUHV��MXVW�RQH�VWHS�RI�WH[WXUL]LQJ�LV�QHHGHG�EHIRUH�VSLQQLQJ��WKH�SURFHVV�XVHG
UHVHPEOHV�WKH�PDQXIDFWXUH�RI�VLON���0HWKRGV�IRU�PDNLQJ�VSXQ�\DUQV�IURP�PDQPDGH�ILEUHV�DUH
VLPLODU�WR�WKRVH�XVHG�IRU�QDWXUDO�ILEUHV�

)DEULF�IRUPDWLRQ��WKH�WZR�PDMRU�PHWKRGV�XVHG�DUH�ZHDYLQJ�DQG�NQLWWLQJ��:HDYLQJ�LV
WKH�PRVW�FRPPRQ�SURFHVV�DQG�FRQVLVWV�RI�LQWHUODFLQJ�\DUQV��.QLWWLQJ�LV�DOVR�IUHTXHQWO\�XVHG�
7KH�PDLQ�GLIIHUHQFH�EHWZHHQ�NQLWWLQJ��GU\�SURFHVV��DQG�ZHDYLQJ�LV� WKH�VL]LQJ���GHVL]LQJ�DQG
PHUFHULVLQJ� RSHUDWLRQV� �ZHW� SURFHVVHV��� 6R�� WKHUH� LV� QR� ZDVWH� ZDWHU� HPLVVLRQV� DW� NQLWWLQJ
H[FHSW� IRU� FRWWRQ� IRU� ZKLFK� WKHUH� LV� DOZD\V� ZHW� SURFHVVLQJ�� LQGHSHQGHQW� RI� WKH� PHWKRG� RI
IDEULF�IRUPDWLRQ�
7XIWLQJ�LV�D�SURFHVV�XVHG� WR�PDNH�PRVW�FDUSHWV��2QH�RI� WKH� IXQGDPHQWDO�GLIIHUHQFH�EHWZHHQ
WXIWLQJ� DQG�ZHDYLQJ� LV� WKDW� WKH� SLOH� DQG� WKH� FDUSHW� EDFN� DUH� QRW� IRUPHG� DW� WKH� VDPH� WLPH�
7XIWLQJ� WHFKQLTXH� SUHVXPHV� DQ� DOUHDG\� FRQVWUXFWHG� JURXQGLQJ� OD\HU� RU� JURXQG� IDEULF� DOVR
NQRZQ DV��SULPDU\�EDFNLQJ���86�(3$��������9,72��������
��� :HW�SURFHVVLQJ�
:HW�SURFHVVLQJ�HQKDQFHV�WKH�DSSHDUDQFH��GXUDELOLW\�DQG�VHUYLFHDELOLW\�RI�IDEULFV�E\�FRQYHUWLQJ
XQG\HG� DQG� XQILQLVKHG� JRRGV� ��JUHLJH�� JRRGV�� LQWR� ILQLVKHG� JRRGV�� 7KH� IDEULF� LV� GHILQLWHO\
VWDELOLVHG��VWUHQJWK��VWUXFWXUH��\DUQ�PDQXIDFWXUH��SUHVHUYDWLYHV������
)RU�VLPSOLILFDWLRQ��WKLV�VWDJH�FDQ�EH�GLYLGHG�LQ�WKUHH�PDLQ�VWHSV�

� IDEULF�SUHSDUDWLRQ�RU�SUH�WUHDWPHQW��H�J��GHVL]LQJ��VFRXULQJ��EOHDFKLQJ������
� G\HLQJ�DQG�RU�SULQWLQJ�
� IXQFWLRQDO�ILQLVKLQJ�

8VH RI�ELRFLGHV�RFFXUV�HVVHQWLDOO\�GXULQJ�WKH�IDEULF�SUHSDUDWLRQ�DQG�WKH�ILQLVKLQJ�SURFHVVHV�DV
VKRZQ LQ�ILJXUH���
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)LQLVKLQJ

)LJXUH����7\SLFDO�ZHW�SURFHVVLQJ�VWHSV�IRU�IDEULFV�DQG�E
�DGDSWHG�IURP�86�(3$��������

������)DEULF�SUHSDUDWLRQ�
0RVW IDEULF�QHHGV� WR�EH�SUHSDUHG� IRU�G\HLQJ��SULQWLQJ�RU� ILQLVKLQJ��3U
VHULHV�RI�YDULRXV�WUHDWPHQWV�DQG�ULQVLQJ�VWHSV��'HSHQGLQJ�RQ�WKH�IDEULF�
RU PRUH�RI�WKH�VWHSV�GHVFULEHG�EHORZ�DUH�QRW�DSSOLFDEOH�

0HUFHULVLQJ��IRU�FRWWRQ�
%OHDFKLQJ

'\HLQJ�DQG�RU�SULQWLQJ

+HDW�VHW�
6\QWKHWLFV�DQG�EOHQGV�RQO\

�RSWLRQDO�

0HFKDQLFDO�ILQLVKLQJ

&KHPLFDO�ILQLVKLQJ

)LQLVKHG�IDEULFV

'HVL]LQJ
6FRXULQJ

%L

%LRFLGH�DSSOLFDWLRQ
%LRFLGH�UHOHDVH

%L
6HUYLFH�OLIH
%LRFLGHV
%LRFLGHV

RFLGHV

RFLGHV
LRFLGHV

HSDUDWLRQ�FRQVLVWV�RI�D
DQG�WKH�ILEUH�W\SH��RQH
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'HVL]LQJ�DQG�VFRXULQJ��WKHVH�WZR�RSHUDWLRQV�DUH�RIWHQ�FRPELQHG��7KH�ILUVW�LV�D�SURFHVV
IRU UHPRYLQJ� VL]LQJ� FRPSRXQGV� �H�J�� VWDUFK�� 3RO\YLQ\O� $OFRKRO� �39$��� &DUER[\PHWK\O
&HOOXORVH��&0&���DSSOLHG�WR�\DUQV�SULRU�WR�ZHDYLQJ�
6FRXULQJ� LV� D� FOHDQLQJ� SURFHVV� IRU� UHPRYLQJ� QDWXUDO� DQG� DFTXLUHG� LPSXULWLHV� �LQFOXGLQJ
ELRFLGHV�HYHQWXDOO\�DGGHG�ZLWK�VL]H�FRPSRQHQWV��IURP�ILEUHV�DQG�IDEULF�

6LQJHLQJ�� GU\� SURFHVV� XVHG� RQ� ZRYHQ� JRRGV� WKDW� PXVW� KDYH� D� VPRRWK� ILQLVK�� ,W
UHPRYHV�ILEUHV�SURWUXGLQJ�IURP�\DUQV�RU�IDEULFV�

%OHDFKLQJ��SURFHVV WR�ZKLWHQ�FRWWRQ��ZRRO�DQG�VRPH�V\QWKHWLF� ILEUHV�E\� WUHDWPHQW� LQ
VROXWLRQV�FRQWDLQLQJ�K\GURJHQ�SHUR[LGH��FKORULQH�GLR[LGH��K\SRFKORULWH��VRGLXP�SHUERUDWH��HWF�

0HUFHULVLQJ��SURFHVV�IRU�LQFUHDVLQJ�G\HDELOLW\��OXVWHU��VKHHQ�DQG�DSSHDUDQFH�RI�FRWWRQ
DQG� FRWWRQ� �� SRO\HVWHU� JRRGV� E\� LPSUHJQDWLQJ� WKH� IDEULF�ZLWK� D� VRGLXP� K\GUR[LGH� VROXWLRQ�
0HUFHULVLQJ�W\SLFDOO\�IROORZV�VLQJHLQJ�DQG�PD\�HLWKHU�SUHFHGH�RU�IROORZ�EOHDFKLQJ��86�(3$�
����� (8��������
������'\HLQJ�DQG�SULQWLQJ�
'\HLQJ� RSHUDWLRQV� DUH� XVHG� DW� YDULRXV� VWDJHV� RI� SURFHVVLQJ� DQG� FDQ� EH� SHUIRUPHG� XVLQJ
FRQWLQXRXV�RU�EDWFK�SURFHVVHV��6RPH�ELRFLGHV�PD\�EH�DGGHG�WR�G\HLQJ�EDWKV�LQ�ERWK�SURFHVVHV�

&RQWLQXRXV�SURFHVV��WH[WLOHV�DUH�IHG�FRQWLQXRXVO\�LQWR�D�G\H�UDQJH��&RQWLQXRXV�G\HLQJ
SURFHVVHV� W\SLFDOO\� FRQVLVW� RI� G\H� DSSOLFDWLRQ�� G\H� IL[DWLRQ� ZLWK� FKHPLFDOV� RU� KHDW� DQG
ZDVKLQJ��'\H� IL[DWLRQ� RQ� WKH� ILEUH� RFFXUV�PXFK�PRUH� UDSLGO\� LQ� FRQWLQXRXV� G\HLQJ� WKDQ� LQ
EDWFK�G\HLQJ� �86�(3$���������%LRFLGHV�DJDLQVW� URW�DQG�PLOGHZ�DUH�DSSOLHG� LQ�D�FRQWLQXRXV
SURFHVV� �LPPHUVLRQ�IROORZHG�E\�VTXHH]LQJ� WKH�VROXWLRQ�IURP�WKH�IDEULF��� ,W� LV� HVWLPDWHG� WKDW
�� - ��� LV�DGVRUEHG�E\�WKH�IDEULF��9DQ�GHU�3RHO��������

%DWFK� SURFHVV�� DOVR� FDOOHG� GLVFRQWLQXRXV� G\HLQJ�� LW� LQYROYHV� DSSO\LQJ� D� G\HVWXII� LQ
VROXWLRQ� RU� VXVSHQVLRQ� DW� D� VSHFLILF� OLTXRU� UDWLR� ��UDWLR� RI�PDVV� RI� IDEULF� WR� YROXPH� RI� G\H
EDWK���(8���������ZKLFK�GHWHUPLQHV�WKH�GHSWK�RI�WKH�FRORXU�REWDLQHG��7KH�SRVW�G\HLQJ�VWDJH
FRQVLVW� RI� ZDVKLQJ� ZLWK� ZDWHU� WR� UHPRYH� XQIL[HG� DPRXQWV� RI� G\HVWXII� IURP� WKH� WH[WLOH
VXEVWUDWH��(8���������&RPPRQ�PHWKRGV�RI�EDWFK��RU�H[KDXVW��G\HLQJ�LQFOXGH�EHDP��EHFN��MHW
DQG�MLJ�SURFHVVLQJ��86�(3$��������
0RWK UHSHOOHQW�WUHDWPHQW��SHUPHWKULQ�LQ�PRVW�FDVHV��FDQ�EH�DSSOLHG�GXULQJ�G\HLQJ�RI�ZRRO�E\
DQ�H[KDXVWLRQ�SURFHVV�

5HFRPPHQGHG� HQYLURQPHQW� IULHQGO\� SURFHVV� IRU� G\HLQJ�� RQH SRWHQWLDO� LPSURYHG
SURFHVV� IRU� G\HLQJ� LV� SDG�EDWFK� G\HLQJ�� 7KLV� PHWKRG� LV� RQH� RI� WKH� PRVW� UHOLDEOH� DQG
FRQWUROODEOH� DYDLODEOH� WRGD\� DQG� KDV� EHHQ� XVHG� TXLWH� VXFFHVVIXOO\� LQ� D� ZLGH� YDULHW\� RI
DSSOLFDWLRQV��%HQHILWV�LQFOXGH�WKH�OLPLWDWLRQ�RI�WKH�QHHG�IRU�VDOW�RU�FKHPLFDO�VSHFLDOLWLHV�IURP
WKH�G\H�EDWK��ZLWK�DVVRFLDWHG�FRVW�VDYLQJV�DQG�ZDVWH�UHGXFWLRQ�
,Q WKH� SDG�EDWFK� G\HLQJ�� SUHSDUHG� IDEULF� LV� LPSUHJQDWHG� ZLWK� OLTXRU� �ZDWHU� DQG� SURFHVV
FKHPLFDOV��FRQWDLQLQJ�SUHPL[HG�ILEUH� UHDFWLYH�G\HVWXII�DQG�DONDOL��([FHVV� OLTXLG� LV� VTXHH]HG
RXW RQ�D�GHYLFH�NQRZQ�DV�D�PDQJOH��7KH�IDEULF� LV� WKHQ�EDWFKHG�RQWR�UROOV�RU� LQWR�ER[HV�DQG
FRYHUHG�ZLWK�SODVWLF�ILOP�WR�SUHYHQW�DEVRUSWLRQ�RI�&2� IURP�DLU�RU�HYDSRUDWLRQ�RI�ZDWHU��7KHIDEULF LV�WKHQ�VWRUHG�IRU�WZR�WR�WZHOYH�KRXUV��7KH�JRRGV�FDQ�EH�ZDVKHG�ZLWK�EHFNV��EHDPV��RU
RWKHU DYDLODEOH�PDFKLQHV��3DG�EDWFK�G\HLQJ�LV�PRUH�IOH[LEOH�WKDQ�FRQWLQXRXV�G\HLQJ�PHWKRGV�
7KH IOH[LELOLW\�RI�SDG�EDWFK�HTXLSPHQW�DQG�WKH�XVH�RI�ZDWHU�VROXEOH�G\HV�PLQLPLVHV�FOHDQLQJ
RSHUDWLRQV�
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8VH RI�SDG�EDWFK��FROG��G\HLQJ�IRU�FRWWRQ��UD\RQ��DQG�EOHQGV�FRQVHUYHV�HQHUJ\��ZDWHU��G\HV�DQG
FKHPLFDOV�� ODERXU�� DQG� IORRU� VSDFH�� :KLOH� SDG� EDWFK� G\HLQJ� LV� D� FRVW�HIIHFWLYH� ZD\� IRU
IDFLOLWLHV�WR�DSSO\�UHDFWLYH�G\HV�WR�FRWWRQ�DQG�UD\RQ��WKLV�PHWKRG�PD\�QRW�DFKLHYH�WKH�GHVLUHG
ILQDO� IDEULF� SURSHUWLHV� IRU� DOO� FRWWRQV�� 3DG� EDWFK� G\HLQJ� LV� DOVR� QRW� DSSURSULDWH� IRU� G\HLQJ
V\QWKHWLF�IDEULFV��86�(3$��������81(3�,(2��������
5HPDUN��SDG G\HLQJ�FDQ�DOVR�EH�SHUIRUPHG�DV�D�FRQWLQXRXV�SURFHVV�
3ULQWLQJ�GLIIHUV�IURP�G\HLQJ�E\�WKH�SLJPHQWV��ZKLFK�GR�QRW�UHTXLUH�ZDVKLQJ�VWHSV�DQG�JHQHUDWH
OLWWOH�ZDVWH�
������)LQLVKLQJ�
7R�PHHW�UHTXHVWV�IRU�VSHFLDO��HIIHFWV��WKH�EOHDFKHG�DQG�RU�G\HG�WH[WLOH�PDWHULDO��ILEUH��\DUQ�RU
IDEULF��LV�VXEPLWWHG�WR�RQH�RU�PRUH�IXQFWLRQDO�ILQLVKHV��7KHVH�SURFHVVHV�PD\�EH�FKHPLFDO��H�J�
VWLIIHQLQJ�� VRIWHQLQJ�� LPSUHJQDWLRQ� IRU� ZDWHU� DQG� VRLO� UHSHOOHQF\�� PLOGHZ��� URW�� DQG
PRWKSURRILQJ�� DQWLVWDWLF� ILQLVKLQJ�� ILUH� UHWDUGDQW� ILQLVKLQJ�� RU� PHFKDQLFDO� WUHDWPHQW
�VPRRWKQHVV��URXJKQHVV��VKLQLQJ���7KH�ILQLVKLQJ�VXEVWDQFHV�DUH�XVHG�LQ�DTXHRXV�VROXWLRQV�DQG
IL[HG� WR� WKH�PDWHULDO��&KHPLFDO� ILQLVKHV� DUH� XVXDOO\� IROORZHG�E\� GU\LQJ�� FXULQJ� DQG� FRROLQJ
VWHSV��86�(3$��������(8��������
)RXODUG� PDFKLQHV� ZLWK� VHYHUDO� GLSSLQJ� EDWKV�� VSUD\LQJ� RU� SULQWLQJ� WHFKQLTXHV� DV� ZHOO� DV
H[KDXVWLRQ�SURFHVVHV�RU�OLFNUROO�SURFHVVHV�DUH�FRPPRQO\�XVHG��7KH�PDLQ�SURFHVV�LV�LPPHUVLRQ
GLSSLQJ�DQG�XVXDOO\�WKH�DSSOLFDWLRQ�RI�FKHPLFDO�DGGLWLYHV�WDNHV�SODFH�E\�FRQWLQXRXV��SDGGLQJ�
�LPSUHJQDWLQJ�DQG�SUHVVLQJ�RXW�DJDLQ���(8��������9,72��������
)RU� UXJV� DQG� FDUSHWV�� ELRFLGHV� DUH� DGGHG� ZLWK� IRDP� RU� VSUD\V� DIWHU� WKH� DSSOLFDWLRQ� RI� WKH
EDFNLQJ�OD\HU��%,2(;32�������
7KH�LGHDO�DQWLPLFURELDO�ILQLVK�UHTXLUHV�QR�DGGLWLRQDO�SURFHVV�VWHSV��,W�FDQ�EH�LQWURGXFHG�IURP
WKH�VDPH�PHGLXP�DV�VRIWHQLQJ�DJHQWV�RU�FUHDVH�UHVLVWHUV�
��� :DWHU�FRQVXPSWLRQ�
:DWHU� FRQVXPSWLRQ� LV� ���� XS� WR� ����P� SHU� WRQQH� RI� IDEULF� DV� VKRZQ� LQ� WDEOH� �� �3HUVRQDO
FRPPXQLFDWLRQ� ,QVWLWXW� 7H[WLOH� GH� )UDQFH� �,7)��� ������� 7KLV� LV� OHVV� WKDQ� SUHYLRXV� GDWD� RQ
ZDWHU�XVH�DQG�FRQILUPV�WKH�GHFUHDVH�RI�ZDWHU�FRQVXPSWLRQ�LQ�WKH�WH[WLOH�LQGXVWU\��(8�������
81(3�,(2���������1DWXUDO�ILEUHV��H�J��FRWWRQ�RU�ZRRO��DQG�WKHLU�EOHQGV�QHHG�PRUH�ZDWHU�WKDQ
SXUH V\QWKHWLF� ILEUHV� �3RO\DPLGHV� �3$��� 3RO\HWK\OHQH� VXOIDWH�� 3RO\DPLGHV� FDUERQDWH��� 7KH
DPRXQW RI�ZDWHU�GHSHQGV�DOVR�RI�WKH�HQQREOHG�SURGXFW��VSXQ�\DUQV��IDEULFV�RU�ILQLVKHG�JRRGV�
DQG RI�WKH�SURFHVV�DV�VKRZQ�LQ�WDEOH���
7DEOH����:DWHU�FRQVXPSWLRQ�GXULQJ�ZHW�SURFHVVLQJ��3HUVRQDO�FRPPXQLFDWLRQ�,7)��������
6XEVWUDWH :DWHU�FRQVXPSWLRQ��P��W�

$YHUDJH�UDQJH 0D[LPXP
&RWWRQ ����±����������±����� ���
:RRO��SLHFH� ���±����������±����� ���
3RO\DPLGH��SLHFH� ���±����������±����� ���
3RO\HVWHU��SLHFH� ���±����������±����� ���
$FU\OLF��SLHFH� ���±����������±����� ���
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9DOXHV� LQ� LWDOLF� DUH� UHSRUWHG� IURP� WKH� 7*'� �(8�� ������ IRU� ZDWHU� FRQVXPSWLRQ� GXULQJ�ZHW
SURFHVVLQJ�
7DEOH����:DWHU�XVH�LQ�WH[WLOH�ZHW�SURFHVVLQJ��81(3�,(2�������
6XE�FDWHJRU\ $PRXQWV�RI�ZDWHU�W\SLFDOO\�XVHG�LQ�O�NJ�RI�IDEULF�WUHDWHG

0LQLPXP 0HGLDQ 0D[LPXP
:RRO�ILQLVKLQJ ����� ����� �����
'U\�SURFHVVLQJ ��� ��� �����
:RYHQ�IDEULF�ILQLVKLQJ
VLPSOH�SURFHVVLQJ ���� ���� �����
FRPSOH[�SURFHVVLQJ ���� ���� �����
F��S��SOXV�GHVL]LQJ � ����� �����
.QLW�IDEULF�ILQLVKLQJ
VLPSOH�SURFHVVLQJ ��� ����� �����
FRPSOH[�SURFHVVLQJ �� ���� �����
KRVLHU\�SURGXFWV ��� ���� �����
FDUSHW�ILQLVKLQJ ��� ���� �����
VWRFN�DQG�\DUQ�ILQLVKLQJ ��� ����� �����
�����3URGXFWLRQ�HVWLPDWLRQ�
7DEOH���SUHVHQWV�GHIDXOW�YDOXHV�IRU�WKH�GDLO\�SURGXFWLRQ�FDSDFLW\�RI�D�PRGHO�VLWH��DVVXPLQJ����
ZRUNLQJ GD\V�SHU�\HDU�DV�LQ�WKH�HPLVVLRQ�VFHQDULR�GRFXPHQW�IRU�WKH�WH[WLOH�SURFHVVLQJ�LQGXVWU\
LQ� WKH� 7HFKQLFDO� *XLGDQFH� 'RFXPHQW� �(8�� ������� %LRFLGHV� DUH� PDLQO\� DGGHG� GXULQJ� WKH
ILQLVKLQJ� SURFHVV�� WKHUHIRUH� WKH� HQQREOLQJ� FDWHJRU\� LV� WKH� PRVW� FRQFHUQHG� VHFWRU� �3HUVRQDO
FRPPXQLFDWLRQ�&LED�6SpFLDOLWpV�&KLPLTXHV��������
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7DEOH����(VWLPDWLRQ�RI�WKH�GDLO\�SURGXFWLRQ�SHU�VLWH�LQ�)UDQFH��3HUVRQDO�FRPPXQLFDWLRQ�&LED
6SpFLDOLWpV�&KLPLTXHV��������������

'HVLJQDWLRQ $QQXDO�SURGXFWLRQ�SHU�VLWH��W�\� 'DLO\�SURGXFWLRQ�SHU�VLWH��W�G�
&RWWRQ�VSLQQLQJ ������±������ �
:RRO�SUHSDUDWLRQ ����±���� �
:RRO�VSLQQLQJ ����±���� ���
6LON��V\QWKHWLF ����±���� �
6HZLQJ�NQLW ����±���� �
&RWWRQ�ZHDYLQJ ����±���� �
:RRO�ZHDYLQJ ����±���� �
6LON�ZHDYLQJ ���±��� ���
2WKHUV�ZHDYLQJ ����±���� ���
7H[WLOH�HQQREOLQJ ������±������ �����
+RXVH�DQG�IXUQLVKLQJ�IDEULF ����±���� ���
2WKHUV�WH[WLOH�JRRGV ���±��� ���
&DUSHWV ������ P� �������WR��������P�

&RUGV��ILOHWV ����±���� �
1RQ�ZRYHQ ����±���� �
0DLO�IDEULFV ����±���� �
$FFRUGLQJ� WR� &LED� 6SpFLDOLWpV� &KLPLTXHV� �3HUVRQDO� FRPPXQLFDWLRQ�� ������� WKH� YDOXHV� IRU
)UDQFH�LQ�WDEOH���PLJKW�EH�ORZHU�WKDQ�IRU�RWKHU�(XURSHDQ�FRXQWULHV�
7DEOH���SUHVHQWV�YDOXHV� IRU� WKH�GDLO\�SURGXFWLRQ�DFFRUGLQJ� WR�*HUPDQ�FRPSDQLHV��+RZHYHU�
WKHVH�YDOXHV�WDNH�LQWR�DFFRXQW�FRPSDQLHV�XVLQJ�RQO\�RQH�NLQG�RI�ILEUH�
7DEOH��� *HQHULF�GDLO\�SURGXFWLRQ�YROXPHV�LQ�*HUPDQ\��%|KP�HW�DO�������������

7H[WLOH�ILQLVKLQJ�FRPSDQLHV 4SURGXFW�>W�G@&RPSDQLHV�WRWDO��JHQHULF� ����
'\HLQJ�FRPSDQLHV�WRWDO ����
&RPSDQLHV�XVLQJ�!�����FRWWRQ ����
&RPSDQLHV�XVLQJ�!�����QDWXUDO�ILEUHV ����
&RPSDQLHV�XVLQJ�!�����V\QWKHWLF�ILEUHV ���
&RPSDQLHV�XVLQJ�!�����SRO\HVWHU�ILEUHV ���
&RPSDQLHV�XVLQJ�RSWLFDO�ZKLWHQHUV ����

)RU�D�ILUVW�DSSURDFK��WKH�YDOXHV�LQ�WDEOH���DUH�XVHG�IRU�WKH�GHIDXOW�UHOHDVH�HVWLPDWLRQ�
,I�IXUWKHU�LQIRUPDWLRQ�UHJDUGLQJ�WKH�DSSOLFDWLRQ�DW�GLIIHUHQW�SURFHVV�VWHSV�LV�DYDLODEOH��WKH
YDOXHV�IURP�WDEOH���FDQ�DOVR�EH�XVHG�
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�� 5(/($6(�(67,0$7,21�
���� *HQHUDO�FRPPHQWV�
�������'LVWULEXWLRQ�RI�UHOHDVHV�
5HOHDVHV�RFFXU�WR�DLU��ZDVWH�ZDWHU�DQG�VRLO��,Q�WKH�WH[WLOH�LQGXVWU\� DLU�HPLVVLRQV�DUH�D�PLQRU
VRXUFH�RI�SROOXWLRQ�FRPSDUHG�ZLWK�PDQ\�RWKHU�LQGXVWULHV��(PLVVLRQV�WR�WKH�DLU�DUH�FRQVLGHUHG
WR� EH� D� QHJOLJLEOH� SDWKZD\�� GXH� WR� WKH� KLJK� DWWDFKPHQW� FKDUDFWHULVWLFV� RI� WKH� ELRFLGDO
FRPSRXQGV� �/XWWLN� HW� DO��� �������2SHUDWLRQV� WKDW� UHSUHVHQW� WKH� JUHDWHVW� FRQFHUQ� DUH� FRDWLQJ�
ILQLVKLQJ� DQG� G\HLQJ� �86�(3$�� ������� ,W� LV� QRW� FOHDU� WKRXJK� KRZ� WKHVH� ILJXUHV� UHODWH
VSHFLILFDOO\�WR�ELRFLGHV��,Q�WKH�DEVHQFH�RI�IXUWKHU�GDWD��WKLV�GRFXPHQW�ZLOO�IRFXV�RQ�UHOHDVHV�WR
ZDVWH�ZDWHU�
7KH�ZDVWH�ZDWHU�LV�E\�IDU�WKH�ODUJHVW�ZDVWH�VWUHDP��,W�LV�JHQHUDWHG�E\�

� ZDVKLQJ�DQG�ULQVLQJ�F\FOHV��PDMRU�VRXUFHV��
� EDWK�GXPSV�
� HTXLSPHQW�FOHDQ�XS��(8��������

�������%LRFLGHV�
%LRFLGHV� VXFK� DV� SHQWDFKORURSKHQRO� �3&3�� RU� RUJDQR�PHUFXU\� DUH� QRW� DOORZHG� DQ\PRUH� LQ
(XURSH�EHFDXVH�RI� WKHLU�SHUVLVWHQW�DQG�FXPXODWLYH�WR[LF�HIIHFWV��7KH�DOWHUQDWLYHV�FRPSRXQGV
DUH� S\UHWKURLGV� DQG� PL[WXUH� RI� S\UHWKURLGV�� S\ULPLGLQH� GHULYDWHV� �H�J�� FKORURSKHQ\OLG�
SHUPHWKULQ� DQG� DPPRQLXPIOXRURVLOLFDWHV��� WKLD]RO� GHULYDWLYHV� DQG� FKORULQDWHG
K\GUR[\GLSKHQ\OHWKHUV� �%LRH[SR�� ������ 'HERQ�� ������ 3HUVRQDO� FRPPXQLFDWLRQ�� &LED
6SpFLDOLWpV�&KLPLTXHV�������
)XQJLFLGHV� �H�J�� RUJDQR� FRSSHU� FRPSRXQGV� OLNH� FRSSHU� QDSKWHQDWH� DQG� FRSSHU� �
K\GUR[\TXLQROLQDWH�DQG�WLQ�GHULYDWLYHV��DUH�DOVR�IUHTXHQWO\�XVHG��7KHVH�ELRFLGHV�DUH�H[WUHPHO\
YHUVDWLOH�DQG�YHU\�HIIHFWLYH�DJDLQVW�IXQJL��EDFWHULD�DQG�DOJDH�
�������:DVWH�ZDWHU�WUHDWPHQW�
0HWKRGV� XVHG� IRU� ZDVWH� ZDWHU� WUHDWPHQW� FDQ� EH� FODVVLILHG� LQWR� SULPDU\� RU� PHFKDQLFDO�
ELRORJLFDO� RU� DGYDQFHG� SK\VLFR�FKHPLFDO� SURFHVVHV�� 3ULPDU\� WUHDWPHQW� FRQVLVWV� RI� VHYHUDO
VWHSV��L�H��VFUHHQLQJ��QHXWUDOLVDWLRQ��HTXDOLVDWLRQ�DQG�JUDYLW\�VHGLPHQWDWLRQ�
$FFRUGLQJ�WR�WKH�ILEUH�DQG�WKH�SURFHVVHV�XVHG��GLIIHUHQFHV�LQ�WKH�WUHDWPHQWV�PD\�RFFXU�
���� 5HOHDVHV�GXULQJ�ZHW�SURFHVVLQJ�
7KH�ZHW�SURFHVVLQJ��SUHSDUDWLRQ��G\HLQJ�DQG�ILQLVKLQJ��DFFRXQWV�IRU�WKH�PDMRULW\�RI�WKH�ZDVWH
ZDWHU�
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�������'HVL]LQJ�DQG�VFRXULQJ�
7KH�ILUVW�UHOHDVH�RFFXUV�GXULQJ�WKH�GHVL]LQJ���VFRXULQJ�VWHS��,W�LV�RQH�RI�WKH�LQGXVWU\¶V�ODUJHVW
VRXUFHV�RI�ZDVWH�ZDWHU�SROOXWDQWV��%LRFLGHV�DSSOLHG�GXULQJ�VL]LQJ��H�J��PRWK�UHSHOOHQWV��FDQ�EH
UHPRYHG�LQ�ZDVWH�ZDWHU�GXULQJ�WKH�GHVL]LQJ�VWHS�
,Q DGGLWLRQ��LPSRUWHG�IDEULFV��VXFK�DV�UDZ�ZRRO�RU�FRWWRQ��PD\�DOUHDG\�FRQWDLQ�VRPH�ELRFLGHV
DSSOLHG�IRU�SUHVHUYDWLRQ�GXULQJ�VWRUDJH�DQG�WUDQVSRUW��7KHVH�ELRFLGHV�DUH�UHPRYHG�E\�ULQVLQJ
DQG�UHOHDVHG�ZLWK�ZDVWH�ZDWHU�DOPRVW�FRPSOHWHO\��<HW��LW�LV�YHU\�GLIILFXOW�WR�NQRZ�ZKLFK�DQG
KRZ PDQ\�RI�WKHVH�ELRFLGHV���SHVWLFLGHV�KDYH�EHHQ�DSSOLHG�DQG�VR�WKLV�ZLOO�QRW�EH�LQFOXGHG�LQ
WKH�VFHQDULR��([DPSOHV�DUH�VKRZQ�LQ�WDEOH���
7DEOH����3UHVHUYDWLYH�FKHPLFDOV�DQG�WKHLU�PHWDEROLWHV�RQ�LPSRUWHG�FORWKHV��&(&��������
0DWHULDO %LRFLGHV &RQFHQWUDWLRQ�UDQJH��mJ�NJ�FORWK�
:RRO S��S¶���''( �����WR�����

3&%�±������ �����WR�����
+HSWDFKORU �����WR�����

&RWWRQ S��S¶�±�''( �����WR����
S��S¶�±�''' �����WR�����
S��S¶�±�''7 Q�G��QRW�GHWHFWHG��WR�����
+HSWDFKORU �����WR�����

)RU� RWKHU� ELRFLGDO� VXEVWDQFHV�� FRPSDUDEOH� FRQWHQWV� FDQ� EH� FKRVHQ� DV� GHIDXOW� YDOXHV� �H�J�
�����J�NJ�IRU�ZRRO�DQG�����J�NJ�IRU�FRWWRQ��
�������'\HLQJ�DQG�ILQLVKLQJ�

:DVWH�ZDWHU��'\HLQJ RSHUDWLRQV�JHQHUDWH�D�ODUJH�SRUWLRQ�RI�WKH�LQGXVWU\¶V�WRWDO�ZDVWH
ZDWHU�� 5HOHDVHV� FDQ� WDNH� SODFH� DW� WZR� VWDJHV� RI� WKH� LPSUHJQDWLRQ� SURFHVV�� QDPHO\� DW� WKH
GLVFKDUJH� RI� WKH� VSHQW� EDWK� OLTXLG� DQG� DW� WKH� GLVFKDUJH� RI� WKH� ZDWHU� XVHG� IRU� WKH� ZDVK�RXW
�/XWWLN�HW�DO���������
)LQLVKLQJ� SURFHVVHV� JHQHUDWH� ZDVWH� ZDWHU� FRQWDLQLQJ� QDWXUDO� DQG� V\QWKHWLF� SRO\PHUV� DQG� D
UDQJH�RI�SRWHQWLDOO\� WR[LF�VXEVWDQFHV��86�(3$��������81(3�,(2���������%LRFLGHV�DUH�RIWHQ
LQFRUSRUDWHG� ZLWK� ILQLVKLQJ� SURGXFWV� VXFK� DV� ZDWHU� UHSHOOHQWV�� ILUH� UHWDUGDQWV�� HWF�� LQ
SURSRUWLRQV� RI� ���� WR� ��� �GDWD� RQ�PRWK� UHSHOOHQWV� WUHDWPHQW� DUH� SUHVHQWHG� LQ� WDEOH� ���� 7KH
GHJUHH� RI� IL[DWLRQ� RI� ELRFLGHV� KDV� EHHQ� HVWLPDWHG� WR� EH� DSSUR[�� ��� ±� ���� �3HUVRQDO
FRPPXQLFDWLRQ�,7)��������
0RWK�UHSHOOHQWV�DUH�XVXDOO\�DSSOLHG�WR�ZRRO�E\�H[KDXVW�WHFKQLTXHV�DQG�WKH�GHJUHH�RI�IL[DWLRQ
FDQ�EH�XS�WR�����DQG�PRUH��3HUVRQDO�FRPPXQLFDWLRQ��&LED�6SpFLDOLWpV�&KLPLTXHV��������

$LU HPLVVLRQV��7R[LF� FKHPLFDOV� XVHG� LQ� G\HLQJ� DQG� ILQLVKLQJ� RSHUDWLRQV� DUH� HPLWWHG
IURP G\HLQJ� PDFKLQHV� DQG�RU� GU\HUV�� $IWHU� G\HLQJ� RU� ILQLVKLQJ�� SURGXFWV� DUH� GULHG� RQ
FRQWLQXRXV�PDFKLQHV�LQ�FORVHG�RU�VHPL�±�RSHQ�FRQGLWLRQV�
2WKHU VRXUFHV� RI� DLU� HPLVVLRQV� DUH� IURP� RUJDQLF� VROYHQW� YDSRXU� UHOHDVHV� GXULQJ� DQG� DIWHU
GU\LQJ��ILQLVKLQJ�DQG�VROYHQW�SURFHVVLQJ�RSHUDWLRQV��<HW��WKH�DSSOLFDWLRQ�RI�ILQLVKLQJ�SURGXFWV
DQG�ELRFLGHV�LQ�DQ�DTXHRXV�VROXWLRQ�LV�PRUH�DQG�PRUH�SUHIHUUHG�WR�D�VROYHQW�VROXWLRQ�
6RPH ELRFLGHV��H�J��PRWK�UHSHOOHQWV��DUH�DSSOLHG�E\�VSUD\LQJ�ZLWK�IRXODUG�PDFKLQHV��6SUD\LQJ
LV�D�GU\�WHFKQLTXH�LQ�ZKLFK�WKH�PRWK�UHVLVWDQW�VXEVWDQFH�LV�DSSOLHG�RQ�WKH�SLOH�RI�WKH�FDUSHW�
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5HPDUN��ELRFLGDO� WUHDWPHQW� FDQ� WDNH� SODFH� E\� IRDP� DSSOLFDWLRQ� GXULQJ� G\HLQJ� RU� ILQLVKLQJ�
QRWDEO\�RQ�FDUSHWV��=HUR�ZDVWH�ZDWHU�HPLVVLRQV�FDQ�EH�REWDLQHG��\HW�� VRPH�SURGXFWV�DUH�QRW
VXLWDEOH�IRU�PDNLQJ�LQWR�IRDPV�DQG�WKH�UHPRYDO�RI�WKH�IRDPV�FDQ�EH�YHU\�GLIILFXOW��7KH�XVH�RI
�PLQL�ERZOV�� LV�GHYHORSLQJ� LQ� WKH�8.��IRU� WKH�ZDVK�RXW�VWHSV�� WR� UHGXFH�ZDWHU�FRQVXPSWLRQ
DQG�OLPLW�WKH�ULVNV�RI�UHOHDVHV�LQ�WKH�HQYLURQPHQW�
7DEOH���SUHVHQWV�WKH�PRWK�UHSHOOHQWV�DSSOLHG�DW�WKH�PRPHQW��'HERQ��������
7DEOH����&RQVWLWXWLRQ�DQG� UDWHV�RI� DSSOLFDWLRQ�RI� FXUUHQWO\� DSSOLHG�PRWK� UHSHOOHQWV� IRU�ZRRO

�'HERQ��������
$FWLYH�FRQWHQW�RI�IRUPXODWLRQ$FWLYH�FRPSRQHQW
� Z�Y ��Z�Z

$PRXQW�RI�DFWLYHVXEVWDQFH�DSSOLHG���Z�Z�
$PRXQW�RI�DFWLYHVXEVWDQFH�DSSOLHG�NJ�W�

3HUPHWKULQ ���� ����� ������������� �����������
����� ����� ������������� ����������
���� ����� ������������� �����������

6XOFRIXURQ ����� ����� ����� �
����� ����� ����� ���

3HUPHWKULQ�++3 ����� ����� �������������� ������������
++3��+H[DK\GURS\ULPLGLQH
$V D�ZRUVW�FDVH��D�GHIDXOW�YDOXH�RI����Z�Z��L�H�����NJ�W��FDQ�EH�SURSRVHG�LI�QR�IXUWKHU�GDWD�LV
DYDLODEOH�
1RWH� 3DUWLDO� GHJUDGDWLRQ� RI� DQ� DFWLYH� VXEVWDQFH� FDQ� RFFXU� ZLWKLQ� WKH� SURFHVV�� 7KLV� LV� QRW
FRQVLGHUHG�LQ�WKLV�GRFXPHQW��,I�GDWD�RQ�GHJUDGDWLRQ�ZLWKLQ�WKH�SURFHVV�LV�DYDLODEOH��WKH\�FDQ�EH
WDNHQ�LQWR�DFFRXQW�LQ�WKH�UHOHDVH�HVWLPDWLRQ�
���� 5HOHDVHV�GXULQJ�RWKHU�OLIH�F\FOH�VWDJHV
5HOHDVHV�PD\�RFFXU�GXULQJ�RWKHU�OLIH�F\FOH�VWDJHV��H�J��WKH�ILQDO�XVH�RI�WH[WLOH�DUWLFOHV�DQG�WKH
HOLPLQDWLRQ RI�WH[WLOH�DUWLFOHV�
7KH PDLQ� DSSOLFDWLRQ�RI�SUHVHUYDWLYHV� IRU� WH[WLOHV� LV� IRU� SUHVHUYDWLRQ� RI� WH[WLOHV� IRU� RXWGRRU
DSSOLFDWLRQV�� 3UHVHUYHG� WH[WLOHV� DUH� XVHG� IRU� WHQWV�� WDUSDXOLQV�� DZQLQJV�� VXQEOLQGV�� SDUDVROV�
VDLOV�� ZDWHUSURRI� FORWKLQJ�«� 9LUWXDOO\� DOO� WH[WLOHV� XVHG� IRU� RXWGRRU� DSSOLFDWLRQV� H[FHSW
FORWKLQJ VHHP�WR�EH�SUHVHUYHG�ZLWK�ELRFLGHV��)RU�LQGRRU�DSSOLFDWLRQV�PDLQO\�ZRROOHQ�DUWLFOHV
DUH FRQFHUQHG�DV�ZHOO�DV�VKRZHU�FXUWDLQV�DQG�LQ�VRPH�LQVWDQFHV�PDWWUHVV�WLFNLQJ�
,W� LV� DFWXDOO\� RQO\� IRU� FRWWRQ� WH[WLOHV� WKDW� WKH� SULPDU\� IXQFWLRQ� RI� WKH� SUHVHUYDWLYHV� LV� WR
SUHVHUYH� WKH� ILEUHV� LWVHOI�� 7RGD\� FRWWRQ� VHHPV� PRVWO\� �DSDUW� IRUP� FORWKLQJ�� WR� EH� XVHG� IRU
JDUGHQ�IXUQLWXUH�IDEULF�ZKHUHDV�LW�KDV�EHHQ�UHSODFHG�E\�V\QWKHWLF�ILEUHV�IRU�RWKHU�DSSOLFDWLRQV�
$FFRUGLQJ�WR�WKH�SURGXFHUV�RI�WHQWV��DZQLQJV�«�RQH�RI�WKH�UHDVRQV�IRU�WKLV�VXEVWLWXWLRQ�LV�WKDW
WKH�ELRFLGHV�RQ�WKH�PDUNHW�WRGD\�GR�QRW�SURYLGH�WKH�QHFHVVDU\�SURWHFWLRQ�RI�WKH�FRWWRQ�IDEULF�
&RWWRQ�IDEULF�ZDV�IRUPHUO\�SUHVHUYHG�ZLWK�SHQWDFKORURSKHQRO��3&3���ZKLFK�LV�QRZ�SURKLELWHG
LQ�PRVW�(8�FRXQWULHV�
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7H[WLOHV�DQG�FORWKLQJ� LPSRUWHG�IURP�VXE�WURSLFDO�DQG� WURSLFDO�DUHDV��HVSHFLDOO\� IURP�(DVWHUQ
$VLD� PD\�FRQWDLQ� VPDOO� DPRXQWV�RI�ELRFLGHV� DSSOLHG� IRU�SUHVHUYDWLRQ�RI� WKH� WH[WLOHV�GXULQJ
WUDQVSRUW�DQG�VWRUDJH�LQ�WKH�KXPLG�DQG�ZDUP�FOLPDWH��7KH�ELRFLGHV�DUH�DSSOLHG�E\�VSUD\LQJ�WKH
ELRFLGHV�LQWR�WKH�FRQWDLQHUV�DQG�FDQ�EH�IRXQG�LQ�WUDFH�DPRXQW�LQ�WH[WLOHV��$PRQJ�WKH�ELRFLGHV�
3&3 VHHPV�WR�VRPH�H[WHQW�VWLOO�WR�EH�XVHG�LQ�$VLD�IRU�WKLV�SXUSRVH�
%DVHG� RQ� WKH� SUHVHQW� LQIRUPDWLRQ� LW� LV� HVWLPDWHG� WKDW� DSSUR[LPDWHO\� ���� - � ���� WRQQHV
SUHVHUYHG� WH[WLOH� ZLWK� WHQWV�� DZQLQJV�� VDLOV«� LV� DQQXDOO\� XVHG� LQ� 'HQPDUN�� 1R� GDWD� LV
DYDLODEOH�IRU�RWKHU�(8�FRXQWULHV��7KH�PRVW�FRPPRQ�ELRFLGHV�LQ�WH[WLOHV�XVHG�IRU�SURGXFWLRQ�RI
WHQWV�DQG�DZQLQJV�LQ�'HQPDUN�DUH�DSSOLHG�DW�DERXW�����J�NJ��� %DVHG�RQ�WKLV�LW�LV�HVWLPDWHG�WKDW
WKH SUHVHUYHG� WH[WLOHV� FRQWDLQ� EHWZHHQ� ���� DQG� ����� DFWLYH� DJHQWV�� �'DQLVK� (QYLURQPHQWDO
3URWHFWLRQ�$JHQF\��������
7R DVVHVV�HPLVVLRQ��VHUYLFH�OLIH�RI�WUHDWHG�DUWLFOHV�QHHG�WR�EH�NQRZQ��6RPH�SUHOLPLQDU\�YDOXHV
DUH SUHVHQWHG�LQ�WDEOH���
7DEOH� ��� 6HUYLFH� OLIH� RI� IHZ� DUWLFOHV� �3HUVRQDO� FRPPXQLFDWLRQ� &LED� 6SpFLDOLWpV� &KLPLTXHV�

6HUUXUHULH� /XoRQQDLVH�� 'pFRUXP�� 0RQGLDO� 0RTXHWWH�� 6W� 0DFORX�� (XURWDSLV�
(FRGpFRUDWLRQ��9DO�G
2LVH�9DFDQFHV��$LU�(�6ROHLO��������

$UWLFOHV 6HUYLFH�OLIH��\HDUV�
&ORWKHV�RQ�FRQWDFW�ZLWK�VNLQ �
2WKHUV�FORWKHV�DQG�EHG�OLQHQ �����
+RXVHKROG�OLQHQ ������
%HGGLQJ��PDWWUHVV� ��
&DUSHWV ������
:DOO�WR�ZDOO�FDUSHW �����
6XQEOLQG ������
7HQWV ������
$ZQLQJ �

$ ODUJH� SDUW� RI� WKH� ELRFLGHV� UHPDLQLQJ� LQ� WKH� ILQLVKHG� DUWLFOHV� FDQ� EH� UHOHDVHG� WR� WKH
HQYLURQPHQW� GXULQJ� WKH� VHUYLFH� OLIH� RI� WKH� WH[WLOH� DUWLFOHV�� )RU� YRODWLOH� VXEVWDQFHV�� D� WRWDO
UHOHDVH�WR�WKH�DWPRVSKHUH�FDQ�EH�DVVXPHG��)DWP� �����)XUWKHUPRUH�IRU�LQGRRU�DUWLFOHV�VXEMHFW�WRFOHDQLQJ��D� WRWDO� UHOHDVH� WR�ZDVWH�ZDWHU� FDQ�EH� DVVXPHG� �)ZDW� �����$QG� ILQDOO\�� IRU�RXWGRRUDUWLFOHV��D�WRWDO�UHOHDVH�WR�ZDVWH�ZDWHU�DQG�VRLO�FDQ�EH�DVVXPHG��)ZDW� �����DQG�)VRLO� �������$OORI WKHVH� UHOHDVHV� ZLOO� EH� GLIIXVH� DQG� UHOHYDQW� RQO\� IRU� D� UHJLRQDO� H[SRVXUH� DVVHVVPHQW�� $
FRQVLGHUDEOH� DPRXQW� RI� WH[WLOHV�� PDLQO\� FORWKHV�� ZLOO� EH� H[SRUWHG� DIWHU� XVH� E\� FKDULW\
RUJDQLVDWLRQV��7KLV�LV�QRW�\HW�WDNHQ�LQWR�DFFRXQW�E\�WKH�SUHVHQW�PRGHO�
5HJDUGLQJ�ZDVWH�HOLPLQDWLRQ��D�JHQHULF�PRGHO�IRU�UHOHDVHV�IURP�ODQGILOOV�LV�XQGHU�GHYHORSPHQW
DQG PLJKW�EH�XVHG�RQFH�WKH�PRGHO�LV�DYDLODEOH�
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���� (PLVVLRQ�VFHQDULRV�
5HOHDVH�HVWLPDWLRQ�PRGHOV�DUH�SUHVHQWHG�EHORZ�
7KH�UHOHDVH�HVWLPDWLRQ�LV�SHUIRUPHG�RQ�D�ORFDO�VFDOH�H[FHSW�IRU�UHOHDVHV� IURP�DUWLFOHV�GXULQJ
VHUYLFH�OLIH��2QO\�UHOHDVHV�WR�ZDVWH�ZDWHU�GXULQJ�ZHW�SURFHVVLQJ�DUH�WDNHQ�LQWR�DFFRXQW�LQ�WKH
FDOFXODWLRQ�DFFRUGLQJ�WR�WKH�ODFN�RI�GDWD�UHJDUGLQJ�HPLVVLRQV�WR�DLU�
�������5HOHDVHV�IURP�WKH�LPSRUWHG�ILEUHV���IDEULFV�
,PSRUWHG� IDEULFV� PD\� UHOHDVH� VRPH� ELRFLGHV� GXULQJ� WKH� GHVL]LQJ� �� VFRXULQJ� VWHS�� 7KHVH
ELRFLGHV�DUH�DOPRVW�FRPSOHWHO\�UHPRYHG�LQ�ZDVWH�ZDWHU��5HOHDVHV�FDQ�WKHQ�EH�HVWLPDWHG�ZLWK
WKH�IROORZLQJ�PRGHO�
7DEOH����(PLVVLRQ�VFHQDULR�IRU�FDOFXODWLQJ�WKH�UHOHDVHV�IURP�LPSRUWHG�ILEUHV���IDEULFV
9DULDEOH�SDUDPHWHU��XQLW� 6\PERO 8QLW 'HIDXOW 6�'�2�3
,QSXW�
4XDQWLW\�RI�ILEUHV���IDEULFV�WUHDWHG�SHU�GD\��FI�
WDEOH���

4ILEUHV W�G�� '�3
(VWLPDWHG�FRQWHQW�RI�DFWLYH�VXEVWDQFH�SUHVHQW
RQ LPSRUWHG�PDWHULDO��FI��VHFWLRQ�������

&DFWLYH PJ�NJ�� ���� 6�'
2XWSXW�
/RFDO HPLVVLRQ�RI�DFWLYH�VXEVWDQFH�WR�ZDVWH
ZDWHU�IURP�LPSRUWHG�ILEUHV

(ORFDOL�ZDWHU NJ�G�� 2

0RGHO�FDOFXODWLRQ�
(ORFDOL�ZDWHU� �4ILEUHV�� &DFWLYH�������

5HPDUN�� WKH�YDOXHV�RI�FRQFHQWUDWLRQ�RI�ELRFLGHV�RQ� LPSRUWHG�IDEULFV�DUH�RIWHQ�YHU\� ORZ�DQG
PD\�EH�FRQVLGHUHG�DV�QHJOLJLEOH��FRPSDUHG�WR�WKH�UHOHDVHV�GXH�WR�DSSOLFDWLRQ�VWHSV��FI��EHORZ��
�������5HOHDVHV�IURP�WKH�GLIIHUHQW�VWHSV�RI�LQWURGXFWLRQ�RI�ELRFLGH�
$W HDFK� VWHS� RI� DSSOLFDWLRQ� RI� D� ELRFLGH�� UHOHDVHV� PD\� RFFXU�� 7KRVH� VWHSV� DUH�� GHVL]LQJ� �
VFRXULQJ��G\HLQJ�DQG�ILQLVKLQJ�� ,Q�PRVW�FDVHV�� IRU� WKHVH� WKUHH�VWHSV� WKH�SURFHVV�XVHG� LPSOLHV
HVVHQWLDOO\� UHOHDVHV� WR� ZDVWH� ZDWHU�� 7KXV�� RQO\� WKH� GHJUHH� RI� IL[DWLRQ� RI� WKH� VXEVWDQFH� LV
FRQVLGHUHG�LQ�WKH�FDOFXODWLRQ��DQG�IRU�HDFK�VWHS�WKH�UHOHDVH�FDQ�EH�HVWLPDWHG�XVLQJ�WKH�PRGHO
EHORZ��(PLVVLRQV�IRU� WKH�ZKROH� WH[WLOH�SURFHVV�FDQ� WKHQ�EH�HVWLPDWHG�� LQ�FDVH� WKDW� WKH� VDPH
VXEVWDQFH� LV� FRQFHUQHG� LQ� HDFK� VWHS� �ZKLFK� LV� GLIILFXOW� WR� NQRZ� IRU� UHOHDVHV� IURP� LPSRUWHG
IDEULFV��
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7DEOH����(PLVVLRQ�VFHQDULR�IRU�FDOFXODWLQJ�WKH�UHOHDVHV�IURP�WKH�GLIIHUHQW�DSSOLFDWLRQ�VWHSV�RI
ELRFLGH

9DULDEOH�SDUDPHWHU��XQLW� 6\PERO 8QLW 'HIDXOW 6�'�2�3
,QSXW�
4XDQWLW\�RI�ILEUHV���IDEULFV�WUHDWHG�SHU�GD\��FI�
WDEOH���

4ILEUHV W�G�� '�3
4XDQWLW\�RI�DFWLYH�VXEVWDQFH�DSSOLHG�SHU�WRQ
RI ILEUHV���IDEULFV�IRU�RQH�WUHDWPHQW�VWHS��FI�
VHFWLRQ�������

4[BDFWLYH NJ�W�� 6�'

)L[DWLRQ�UDWH��FI��VHFWLRQ������� )IL[ � ��� 6�'
2XWSXW�
/RFDO HPLVVLRQ�RI�DFWLYH�VXEVWDQFH�WR�ZDVWH
ZDWHU�IRU�RQH�WUHDWPHQW�VWHS

(ORFDO[�ZDWHU NJ�G�� 2
7RWDO ORFDO�HPLVVLRQ�RI�DFWLYH�VXEVWDQFH (ORFDOWRW�ZDWHU NJ�G�� 2
 [�UHSUHVHQWV�D�WUHDWPHQW�VWHS��GHVL]LQJ���VFRXULQJ��G\HLQJ��ILQLVKLQJ��
0RGHO�FDOFXODWLRQ�

(ORFDO[�ZDWHU� �4ILEUHV�� 4[BDFWLYH�� �� - )IL[�
(ORFDOWRW�ZDWHU� �(ORFDOL�ZDWHU���S (ORFDO[�ZDWHU

�������5HOHDVHV�IURP�DUWLFOHV�GXULQJ�WKHLU�VHUYLFH�OLIH�
$UWLFOHV� PD\� KDYH� D� VHUYLFH� OLIH� ORQJHU� WKDQ� RQH� \HDU�� %LRFLGHV� LQ� VXFK� DUWLFOHV� PD\
DFFXPXODWH�LQ�VRFLHW\��7KXV�WKH�UHOHDVH�HVWLPDWLRQ�LV�WUHDWHG�LQ�WKLV�VFHQDULR�
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7DEOH�����(PLVVLRQ�VFHQDULR�IRU�FDOFXODWLQJ�WKH�UHOHDVHV�IURP�DUWLFOHV�GXULQJ�WKHLU�VHUYLFH�OLIH
9DULDEOH�SDUDPHWHU��XQLW� 6\PERO 8QLW 'HIDXOW 6�'�2�3
,QSXW�
$QQXDO�LQSXW�RI�WKH�VXEVWDQFH�LQ�DUWLFOH�N 4WRWN W�\�� 6
)UDFWLRQ�RI�WKH�FRQWLQHQW )FRQW � ��� '
)UDFWLRQ�RI�WKH�UHJLRQ )UHJ � ��� '
6HUYLFH�OLIH�RI�DUWLFOH�N��FI��WDEOH��� 7VHUYLFHN < 3
)UDFWLRQ�RI�WRQQDJH�UHOHDVHG�RYHU�RQH�\HDU
GXULQJ�VHUYLFH�OLIH�WR�FRPSDUWPHQW�M��FI�
VHFWLRQ�����

)M � '

(PLVVLRQ�GXUDWLRQ�SHU�\HDU 1G G�\�� ��� '
2XWSXW�
7RWDO�UHOHDVH�WR�FRPSDUWPHQW�M 5(/($6(WRWN�M W�G�� 2
&RQWLQHQWDO�UHOHDVH�WR�FRPSDUWPHQW�M 5(/($6(FRQWN�

M

2
5HJLRQDO�UHOHDVH�WR�FRPSDUWPHQW�M 5(/($6(UHJN�M
0RGHO�FDOFXODWLRQ�

5(/($6(WRWN�M� � ( )Ê
=

--�� N7VHUYLFH

\

\
MNM )4WRW)

�

�� �������

5(/($6(FRQWN�M� �5(/($6(WRWN�M�� )FRQW

5(/($6(UHJN�M� �5(/($6(WRWN�M�� )UHJ
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�� 5()(5(1&(6�
%,2(;32��������'HYHORSPHQW�RI�D�FRQFHSW�IRU�WKH�HQYLURQPHQWDO�ULVN�DVVHVVPHQW�RI�ELRFLGDO
SURGXFWV� IRU� DXWRULVDWLRQ� SXUSRVHV� �%,2(;32�� YDQ� 'RNNXP�� +�3��� 6FKROWHQ�� 0�&�7K��
%DNNHU��'�-���-DQXDU\�������)RUVFKXQJVEHULFKW�������������8PZHOWEXQGHVDPW��%HUOLQ�
%|KP�� (��� +LOOHQEUDQG�� 7��� /DQGZHKU�� 0��� 0DUVFKHLGHU�:HLGHPDQQ�� )�� �����
8QWHUVXFKXQJHQ� ]XU� $EZDVVHUHLQOHLWXQJ�� 6WDWLVWLN� ZLFKWLJHU� LQGXVWULHOOHU� XQG� JHZHUEOLFKHU
%UDQFKHQ� ]XU� %HZHUWXQJ� GHU� 8PZHOWJHIlKUOLFKNHLW� YRQ� 6WRIIHQ�� $XJXVW� �����
)RUVFKXQJVEHULFKW����������������8PZHOWEXQGHVDPW��%HUOLQ
%5(��������8VH�FDWHJRU\�GRFXPHQW��3ODVWLF�DGGLWLYHV��%XLOGLQJ�5HVHDUFK�(VWDEOLVKPHQW��-XQH
����
&(&�� ������ *XLGHOLQHV� IRU� VHOHFWLRQ� RI� EHVW� DYDLODEOH� WHFKQRORJ\� �%$7�� IRU� LQWHJUDWHG
SROOXWLRQ�SUHYHQWLRQ�	�FRQWURO� LQ� WKH� WH[WLOH�G\HLQJ�DQG�FDUSHW�PRWKSURRILQJ�VHFWRUV��/����
���������)LQDO�GUDIW�����S�
'DQLVK� (QYLURQPHQWDO� 3URWHFWLRQ� $JHQF\�� ������ ,QYHQWRU\� RI� ELRFLGHV� XVHG� LQ� 'HQPDUN�
(QYLURQPHQWDO�3URMHFW�1������������
'HERQ�� $�� ������ /HV� WUDLWHPHQWV� FKLPLTXHV� GH� OD� ODLQH�� %XOOHWLQ� GX� &RPLWp� SRXU� OHV
DSSOLFDWLRQV� GHV� LQVHFWLFLGHV� GDQV� OHV� ORFDX[� HW� OD� SURWHFWLRQ� GHV� GHQUpHV� DOLPHQWDLUHV
�&�,�/�'�$���Q��������±����
(8��������7HFKQLFDO�*XLGDQFH�'RFXPHQW�LQ�VXSSRUW�RI�FRPPLVVLRQ�GLUHFWLYH�������((&�RQ
ULVN�DVVHVVPHQW� IRU�QHZ�QRWLILHG�VXEVWDQFHV�DQG�FRPPLVVLRQ�UHJXODWLRQ��(&��Q����������RQ
ULVN� DVVHVVPHQW� IRU� H[LVWLQJ� VXEVWDQFHV�� 3DUW� ,9�� 3XEOLFDWLRQV� RI� WKH�(XURSHDQ�&RPPXQLW\�
/X[HPERXUJ�
+DPO\Q��3�)��������7DONLQJ�URW«DQG�PLOGHZ��7H[WLOHV���������������
/XWWLN�� 5��� +�-�%�� (PDQV�� 3�� Y�G�� 3RHO� DQG� -�%�+�-�� /LQGHUV�� ������ (YDOXDWLRQ� V\VWHP� IRU
SHVWLFLGHV��(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�
81(3�,(2��������7KH�WH[WLOH�LQGXVWU\�DQG�WKH�HQYLURQPHQW��7HFKQLFDO�UHSRUW�Q����������S�
86�(3$� ������3URILOH�RI� WKH� WH[WLOH� LQGXVWU\��(3$�2IILFH�RI�&RPSOLDQFH�6HFWRU�1RWHERRN
3URMHFW��(3$�����5�������������S�
9DQ�GHU�3RHO��3��������6XSSOHPHQW�WR�WKH�8QLIRUP�6\VWHP�IRU� WKH�(YDOXDWLRQ�RI�6XEVWDQFHV
�86(6�� (PLVVLRQ�VFHQDULRV� IRU�ZDVWH� WUHDWPHQW� �HODERUDWHG� IRU�ELRFLGHV���5,90�UHSRUW� QR�
�����������%LOWKRYHQ��7KH�1HWKHUODQGV�
9,72� ������%HVW�$YDLODEOH�7HFKQLTXH�LQ�7H[WLOH�:HW�3URFHVVLQJ��%$7(0��
KWWS���ZZZ�DWF�JU�EDWHP�
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%HDP��$Q\ RI�D�VHULHV�RI�PDFKLQHV�IRU�G\HLQJ�ZKLFK�XVH�D�SHUIRUDWHG�EHDP�WKURXJK�ZKLFK�WKH
G\H EDWK�LV�FLUFXODWHG�
%HFN��$Q\�RI�D� VHULHV�RI�PDFKLQHV� IRU� VFRXULQJ� �FOHDQLQJ��� G\HLQJ�� HWF��� JRRGV�ZKLOH� LQ� WKH
IRUP�RI�URSH�RU�FRQWLQXRXV�EHOW��$�UROOHU�JUDGXDOO\�PRYHV�WKH�FORWK�WKURXJK�WKH�EDWK�LQ�D�VODFN
FRQGLWLRQ�
&DUGLQJ��)LEUHV�DUH�VHSDUDWHG�DQG�DOLJQHG�LQ�D� WKLQ�ZHE�� WKHQ�FRQGHQVHG� LQWR�D�FRQWLQXRXV�
XQWZLVWHG�VWUDQG�FDOOHG�D�µVOLYHU¶�
&RPELQJ��3URFHVVLQJ�FRWWRQ�RU�ZRRO�VWRFN�WKURXJK�D�VHULHV�RI�QHHGOHV��RU�FRPEV��WR�UHPRYH
VKRUW ILEUHV�DQG�IRUHLJQ�PDWWHU�
'HVL]LQJ��5HPRYDO�RI�VL]H�PDWHULDO�IURP�JUHLJH��JUD\��JRRGV�WR�SUHSDUH�IRU�EOHDFKLQJ��G\HLQJ�
HWF�
'UDIWLQJ��$ SURFHVV�WKDW�XVHV�D�IUDPH�WR�VWUHWFK�WKH�\DUQ��7KLV�SURFHVV�LPSDUWV�D�VOLJKW�WZLVW�DV
LW�UHPRYHV�WKH�\DUQ�DQG�ZLQGV�LW�RQWR�D�URWDWLQJ�VSLQGOH�
'UDZLQJ��6WUDLJKWHQLQJ�DQG�SDUDOOHOLQJ�WKH�ILEUHV�DIWHU�FRPELQJ�RU�FDUGLQJ�
*UHLJH��)DEULFV� LQ�XQEOHDFKHG��XQG\HG�VWDWH�SULRU� WR� ILQLVKLQJ��$OVR�UHIHUUHG� WR�DV��JUD\��RU
�JUH\��JRRGV�
-HW�G\HLQJ��$ WXEXODU�PDFKLQH�XWLOLVLQJ�ZDWHU�MHWV�WR�FLUFXODWH�IDEULF�LQ�D�G\H�EDWK�
-LJ��$Q�RSHQ�YDW�ZKLFK�SDVVHV�IXOO�ZLGWK�FORWK�IURP�D�UROOHU�WKURXJK�D�G\H�OLTXRU�DQG�WKHQ�RQ
WR�DQRWKHU�UROOHU�
.QLWWLQJ��3URFHVV�IRU�PDNLQJ�D�IDEULF�E\�LQWHUORFNLQJ�LQ�VHULHV�WKH�ORRSV�RI�RQH�RU�PRUH�\DUQV�
7\SHV�LQFOXGH��MHUVH\��FLUFXODU�NQLWV���WULFRWV��ZDUS�NQLWV���GRXEOH�NQLWV�
0HUFHULVLQJ��$�SURFHVV�JLYHQ�WR�FRWWRQ�\DUQV�DQG�IDEULF�WR�LQFUHDVH�OXVWUH��LPSURYH�VWUHQJWK
DQG� G\H� DELOLW\�� 7UHDWPHQW� FRQVLVWV� RI� LPSUHJQDWLQJ� IDEULFV� ZLWK� FROG� FRQFHQWUDWHG� FDXVWLF
VRGD VROXWLRQ�
6FRXULQJ�� 5HPRYDO� RI� QDWXUDO� DQG� DFTXLUHG� LPSXULWLHV� IURP� ILEUHV�� \DUQV�� RU� FORWK� WKURXJK
ZDVKLQJ�
6LQJHLQJ�� &ORWK� LV� SDVVHG� DFURVV� DQ� RSHQ� JDV� IODPH� DW� D� KLJK� VSHHG� WR� EXUQ� RII� WKH� ORRVH
VXUIDFH�ILEUHV�
6L]LQJ��$SSO\LQJ�VWDUFK��39$�RU�&0&�WR�ZDUS�\DUQV�WR�PLQLPLVH�DEHUUDWLRQ�GXULQJ�ZHDYLQJ�
6SLQQLQJ�� $� SURFHVV� E\�ZKLFK� D� ODUJH� VWUDQG� RI� ILEUHV� LV� GUDZQ� RXW� WR� D� VPDOO� VWUDQG� DQG
FRQYHUWHG�LQWR�D�\DUQ��$IWHU�GUDZLQJ�RXW��RU�GUDIWLQJ���WZLVW�LV�LQVHUWHG��DQG�WKH�UHVXOWLQJ�\DUQ
LV�ZRXQG�LQWR�D�EREELQ�
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7H[WXUL]LQJ��,W�LV�RIWHQ�XVHG�WR�FXUO�RU�FULPS�VWUDLJKW�URG�OLNH�ILODPHQW�ILEUHV�WR�VLPXODWH�WKH
DSSHDUDQFH��VWUXFWXUH��DQG�IHHO�RI�QDWXUDO�ILEUHV�
7XIWLQJ��$ SURFHVV�XVHG�WR�FUHDWH�FDUSHWV��EODQNHWV��DQG�XSKROVWHU\�
:DUSLQJ��$�ZDUS�LV�D�VHW�RI�OHQJWK�ZLVH�\DUQV�LQ�D�ORRP�WKURXJK�ZKLFK�WKH�FURVVZLVH�ILOOLQJ
\DUQV��ZHIW��DUH�LQWHUODFHG�
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