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�� ,1752'8&7,21�
7KH SXUSRVH�RI�WKLV�GRFXPHQW�LV�WR�SURYLGH�UHDOLVWLF�VFHQDULRV�IRU�WKH�HQYLURQPHQWDO�UHOHDVHV
RI ELRFLGHV�XVHG�LQ�WKH�OHDWKHU�LQGXVWU\�
�/HDWKHU�WDQQLQJ��LV�D�JHQHUDO�WHUP�IRU�WKH�QXPHURXV�SURFHVVLQJ�VWHSV�LQYROYHG�LQ�FRQYHUWLQJ
DQLPDO�KLGHV�RU� VNLQV� LQWR� ILQLVKHG� OHDWKHU��/HDWKHU� LV�SURGXFHG� IURP�VNLQV�RI� IRXU�GLIIHUHQW
W\SHV RI�ZLOG� DQG� GRPHVWLF� DQLPDOV�� FDWWOH�� VKHHS� �DQG� ODPE��� JRDW� DQG� �UHSWLOHV�	�RWKHUV��
7KH VWUXFWXUH�RI�WKH�VNLQ�LV�EDVHG�RQ�LQWHUODFHG�EXQGOHV�RI�PLFHOOHV�DQG�ILEULOV�� WKH�FROODJHQ�
5HVSHFWLYHO\� WKUHH� SHSWLGH� FKDLQV� IRUP� D� WULSOH� DOSKD�KHOL[� VWUXFWXUH�� )LYH� RI� WKHP� IRUP
PLFURILEULO�XQLWV�ZKLFK�LQ�WXUQ�IRUP�KLJKHU�ILEULIRUP�VWUXFWXUHV��7KHVH�VWUXFWXUHV�DUH�VWDELOLVHG
LQWHUQDOO\�DQG�ODWHUDOO\��FURVV�OLQNHG��E\�+�ERQGV�EHWZHHQ�WKH�SHSWLGH�JURXSV�RI�DPLQR�DFLGV
�(8� ������
7DQQLQJ�LV�WKH�SURFHVV�E\�ZKLFK�DQLPDO�KLGHV��VNLQ�RI�ODUJH�DQLPDOV�VXFK�DV�FDWWOH��DQG�VNLQV
�VPDOO� DQLPDOV� VXFK� DV� VKHHS�� JRDW�� HWF��� DUH� FRQYHUWHG� LQWR� OHDWKHU�� ,Q� WKLV� SURFHVV�� WKH�+�
ERQGV DUH�UHSODFHG�E\�VXEVWDQFHV�OLNH�FKURPLXP�VXOSKDWH��DOXP�RU�YHJHWDEOH�WDQQLQJ�DJHQWV�WR
VWDELOL]H�WKH�PDWHULDO�DJDLQVW�PLFURELDO�SURWHRO\WLF�HQ]\PHV�LQ�ZHW�HQYLURQPHQW��SUHYHQWLRQ�RI
IUDFWXULQJ�LQ�GU\�HQYLURQPHQW�DQG�RI�JOXLQJ�LQ�KRW�VXUURXQGLQJ��8%$��������
%LRFLGHV� DUH� DSSOLHG� WR�SUHYHQW�KLGHV� DQG� VNLQV� IURP�GHWHULRUDWLRQ� GXULQJ� WUDQVSRUW�� VWRUDJH
DQG WUHDWPHQW�SURFHVVHV�
7KHUH�DUH�DERXW�������WDQQHULHV�LQ�(XURSH��5H\PRQGRQ�HW�$OR\���������7KH�PRVW� LPSRUWDQW
SURGXFHU�DQG�WUDQVIRUPHU�LQ�(XURSH�LV�,WDO\������RI�DOO�FRPSDQLHV���IROORZHG�E\�6SDLQ��6L]H
GLVWULEXWLRQ�RI�WDQQHULHV�LQ�(XURSH�DQG�)UDQFH�LV�VKRZQ�EHORZ��WDEOH����
7DEOH� ��� 6L]H� RI� WDQQHULHV� LQ� (XURSH� DQG� )UDQFH� �&RWDQFH�� ������ 6\QGLFDW� GH� OD� 7DQQHULH

)UDQoDLVH��SHUVRQDO�FRPPXQLFDWLRQ��������EDVHG�RQ�WKH�QXPEHU�RI�HPSOR\HHV�
6WDWHV 1XPEHU�RIWDQQHULHV 6L]H�RI�WDQQHULHV����

6PDOO������� 0HGLXP��������� /DUJH��!�����
(XURSH ����� �� ���� ���
)UDQFH �� ���� ����� �

 QXPEHU�RI�HPSOR\HHV� RQO\�RQH�FRPSDQ\�ZLWK�PRUH�WKDQ�����HPSOR\HHV�
7KH�VFHQDULRV�LQ�WKLV�UHSRUW�DUH�SUHVHQWHG�LQ�WKH�IROORZLQJ�ZD\�
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,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
7KH�IRXU�VWHSV�RI�SURFHVVLQJ�KLGHV�DQG�VNLQV�DUH��ILJXUH����

� &XULQJ
� %HDPKRXVH�RSHUDWLRQV�ZKLFK�ZDVK�DQG�VRDN�WKH�KLGHV�RU�VNLQV�DQG��DW�PRVW

WDQQHULHV��UHPRYH�WKH�DWWDFKHG�KDLU�
� 7DQ\DUG�SURFHVVHV�LQ�ZKLFK�WKH�WDQQLQJ�DJHQW��SULPDULO\�FKURPLXP��UHDFWV

ZLWK�DQG�VWDELOL]HV�WKH�SURWHLQDFHRXV�PDWWHU�LQ�WKH�KLGHV�RU�VNLQV�
� )LQLVKLQJ�RU�SRVW�WDQQLQJ�SURFHVVHV�
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&85,1*

%($0+286(

7$1<$5'
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)LJXUH����0DLQ�SURFHVVHV�DQG�UHOHDVHV�RI�WKH�³OHDWKH
1RW DOO� SURFHVV� VWHSV� DUH� SHUIRUPHG� LQ� HYHU\� WDQQHU\� DQG� WKH
GHSHQGLQJ�RQ�WKH�KLGHV��DV�VKRZQ�LQ�WDEOH���

&XULQJ

:HWWLQJ�	�6RDNLQJ

/LPLQJ�	�8QKDLULQJ

'HOLPLQJ�	�%DWLQJ

3LFNOLQJ

'HJUHDVLQJ

7DQQLQJ

'\HLQJ��IDWOLTXRULQJ

'U\LQJ

)LQLVKLQJ

%LRFLGH�DSSOLFDWLRQ
%LRFLGHV�UHOHDVH

6(59,&(�/,)(
)LQLVKHG�OHDWKHU
%LRFLGHV

%LRFLGHV

%LRFLGHV

%LRFLGHV

%LRFLGHV
%LRFLGHV
U�WDQQLQJ´�
LU� VHTXHQFH� PD\� FKDQJH

%LRFLGHV



,1(5,6�'5&����������(&27�&7L�Q���'5�����GRF

�

7DEOH����6HTXHQFH�RI�SURFHVVHV�DFFRUGLQJ�WR�GLIIHUHQW�KLGHV��&(&��������
+,'(6 &RZKLGHV 6KHHSVNLQ 3LJVNLQ

VRDNLQJ VRDNLQJ VRDNLQJ352&(66
IOHVKLQJ XQKDLULQJXQKDLULQJOLPLQJ GHZRROLQJ OLPLQJGHOLPLQJ GHOLPLQJEDWLQJ EDWLQJSLFNOLQJ SLFNOLQJ SLFNOLQJZDVKLQJGHJUHDVLQJ GHJUHDVLQJWDQQLQJ WDQQLQJ WDQQLQJVSOLWWLQJ VSOLWWLQJVKDYLQJ VKDYLQJUHWDQQLQJ UHWDQQLQJ UHWDQQLQJG\HLQJ G\HLQJ G\HLQJIDWOLTXRULQJ IDWOLTXRULQJ IDWOLTXRULQJGU\LQJ GU\LQJ GU\LQJEXIILQJ EXIILQJILQLVKLQJ ILQLVKLQJ ILQLVKLQJSODWLQJ LURQLQJ SODWLQJ

 VSHFLILF�WR�WKH�VNLQ�SURFHVV�
�����&XULQJ�
&XULQJ SUHYHQWV�GHWHULRUDWLRQ�RI�WKH�IUHVK�VNLQ�RU�KLGH�GXULQJ�VWRUDJH�DQG�WUDQVSRUW��,W�FDQ�EH
SHUIRUPHG�DFFRUGLQJ�WR�WKUHH�PHWKRGV�

'U\LQJ� ZKLFK�LV�XVHG�PDLQO\�LQ�ZDUP�FRXQWULHV�ZKHUH�VDOW�LV�QRW�DYDLODEOH��'U\�VNLQV
FDQ�EH�NHSW�LQGHILQLWHO\�

6DOWLQJ�� WKH� DGGLWLRQ�RI� VDOWV� KHOSV� WKH� VNLQ� WR�GU\�PRUH�TXLFNO\� DQG�ZHW�EDFN�PRUH
HDVLO\��6DOWLQJ�FDQ�EH�ZHW�VDOWLQJ��OHVV�SUDFWLFDO���EULQLQJ��86$��RU�GU\�VDOWLQJ�

&KLOOLQJ��LW�UHSUHVHQWV�RQO\����RI�WKH�WUHDWHG�KLGHV�DQG�FRQVLVWV�RI�DSSO\LQJ�FRRO�DLU�RU
LFH >��- ��&@ IRU�D�PD[LPXP�VWRUDJH�RI���ZHHNV�

8VXDOO\��WKH�VNLQ�LV�SUHVHUYHG�E\�VDOWLQJ��$OWKRXJK�VDOW�LV�DQ�H[FHOOHQW�SUHVHUYDWLYH��KDORSKLOLF
RU KDORWROHUDQW� EDFWHULD� PD\� JURZ� RQ� WKH� FXUHG� KLGHV� FDXVLQJ� �UHG� RU� SXUSOH� KHDW�
�FKURPRJHQLF�SLQN��UHG�RU�YLROHW�FRORXUHG�EDFWHULD���&KHPLFDOV�DUH�DGGHG�WR�WKH�VDOW�WR�SUHYHQW
UHG� KHDW�� VXFK� DV� VRGLXP�PHWDELVXOSKLWH�� ERULF� DFLG� DQG� QDSKWDOHQH� �DW� ��- ��� RI� WKH� VDOW
ZHLJKW���)XUWKHUPRUH�ELRFLGHV�DUH�WHVWHG�DV�DQ�DOWHUQDWLYH�IRU�VDOW��7KH�VNLQ�FDQ�EH�LPPHUVHG
LQ D�ELRFLGH��RU�WKH�ELRFLGH�FDQ�EH�VSUD\HG�RQ�WKH�IOHVK�VXUIDFH�RI�WKH�KLGH��%LRH[SR��������
7KH VDOWHG�KLGHV�DQG�VNLQV�DUH�VWRUHG�RQ�SDOOHWV�LQ�DPELHQW�DQG�IUHVK�FRQGLWLRQV��&XULQJ�RIWHQ
LQFRUSRUDWHV�WUHDWPHQW�ZLWK�LQVHFWLFLGHV��H�J��S\UHWKUXP��SHUPHWKULQ��S�GLFKORUR�EHQ]HQH��HWF��
WR GLVFRXUDJH�DWWDFNV�RI�EHHWOHV�RU�RWKHU�LQVHFWV�GXULQJ�VWRUDJH�DQG�WUDQVSRUW�
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���� %HDPKRXVH�
7KH KLGH�LV�SUHSDUHG�IRU� WDQQLQJ�WKURXJK�VHYHUDO�VWHSV�RI�FOHDQLQJ��UHPRYLQJ�WKH�JUHDVH�DQG
KDLUV� DQG�E\�HQVXULQJ�WKH�FRUUHFW�PRLVWXUH�FRQWHQW�
7\SLFDO�VWHSV�DUH�

:HWWLQJ� DQG� VRDNLQJ�� WKH� LQLWLDO� ZDWHU� FRQWHQW� RI� WKH� XQWDQQHG� OHDWKHU� LV� DGMXVWHG�
PDLQO\�E\�WZR�VWDJH�FOHDQLQJ�RI�WKH�VNLQ��SUHOLPLQDU\�DQG�PDLQ�VRDNLQJ��7KLV�PD\�EH�FDUULHG
RXW LQ�SLWV��SDGGOHV�RU�GUXPV��RU�D�FRPELQDWLRQ�RI�WKHVH���3DGGOH�YDWV�DUH�VHPL�RSHQ�V\VWHPV
XVHG�IRU�VPDOO�VNLQV�RU�GULHG�KLGHV��ZKHUHDV�GUXPV��DSSDUHQWO\�WKH�PRVW�FRPPRQ�WHFKQLTXH�
DUH FORVHG�V\VWHPV�XVHG�IRU�ERYLQH�KLGHV��'UXPV�FDQ�FRQWDLQ�XS�WR����WRQQHV�RI�KLGHV�

/LPLQJ�DQG�8QKDLULQJ��UHPRYDO�RI�WKH�XSSHU�HSLGHUPLV�OD\HUV��LQFOXGLQJ�KDLUV�HWF��LQ
D EDWK�RI�OLPH��FDOFLXP�K\GUR[LGH��DQG�VRGLXP�VXOSKLGH��7KH�GXUDWLRQ�RI�WKLV�VWHS�PD\�YDU\
IURP ���KRXUV��GUXPV��WR���GD\V��YDWV���/LPHG�KLGHV�DUH�IOHVKHG�WR�UHPRYH�WKH�H[FHVV�WLVVXH�
WR LPSDUW�XQLIRUP�WKLFNQHVV��DQG�WR�UHPRYH�PXVFOHV�RU�IDW�DGKHULQJ�WR�WKH�KLGH��,Q�VRPH�FDVHV�
IOHVKLQJ LV�FDUULHG�RXW�MXVW�DIWHU�VRDNLQJ��JUHHQ�IOHVKLQJ��8%$��������81(3�,(2��������
���� 7DQ\DUG�RSHUDWLRQV�

'HOLPLQJ�� WKH�KLGHV� DUH�ZDVKHG� DQG� XQGHUJR� D� QHXWUDOLVLQJ� WUHDWPHQW� WR� UHPRYH� WKH
OLPH��7KLV�UHPRYDO�LV�QHFHVVDU\�WR�PDNH�WKH�VNLQV�UHFHSWLYH�WR�WKH�VXEVHTXHQW�WDQQLQJ�

%DWLQJ��LW�LV�DQ�HQ]\PDWLF�SURFHVV�SHUIRUPHG�WR�LPSDUW�VRIWQHVV��VWUHWFK��DQG�IOH[LELOLW\
WR WKH�OHDWKHU��7KLV�VWHS�FDQ�WDNH�EHWZHHQ����PLQXWHV�DQG����KRXUV��%DWLQJ�DQG�GHOLPLQJ�DUH
XVXDOO\�SHUIRUPHG�WRJHWKHU�E\�SODFLQJ�WKH�KLGHV�LQ�DQ�DTXHRXV�VROXWLRQ�RI�DPPRQLXP�VDOW�DQG
SURWHRO\WLF�HQ]\PHV�DW����&�WR����&�

3LFNOLQJ��D VROXWLRQ�FRQWDLQLQJ�DFLGV� �+&O��+�62�� RUJDQLF�DFLGV��1D&O�� DQG� VDOWV� LVLQFRUSRUDWHG�WR�DGMXVW� WKH�S+�DFFRUGLQJ�WR�WKH�WDQQLQJ�UHTXLUHPHQW��VWDELOLVHV� WKH�VNLQV��HQG
WKH EDWLQJ� DFWLRQ� DQG� LPSURYH� WKH� SHQHWUDWLRQ� RI� WKH� VXEVHTXHQW� WDQQLQJ� VWHS��� 7KLV� VWHS� LV
GRQH LQ�GUXPV��)XQJLFLGHV�VXFK�DV�WKLREHQ]RWKLD]RO�PD\�EH�DGGHG�GXULQJ�SLFNOLQJ�

'HJUHDVLQJ��WKLV�VWHS��DOZD\V�DIWHU�SLFNOLQJ��LV�UHTXLUHG�IRU�VKHHS�DQG�SLJVNLQV�ZKHUH
ZRRO� RU� KDLU� PD\� EH� UHFRYHUHG�� )RU� SLJVNLQV�� GHJUHDVLQJ� FDQ� EH� LQLWLDWHG� EHIRUH� OLPLQJ�
6ROYHQWV�RU�VXUIDFWDQWV�FDQ�EH�XVHG��VXUIDFWDQWV�HVSHFLDOO\�LI�WKHUH�LV�QR�UHFRYHU\��

7DQQLQJ�� LW� LV� WKH�VWDELOLVDWLRQ�RI� WKH�FROODJHQ�VWUXFWXUH�RI� WKH�KLGH��XVLQJ�QDWXUDO�RU
V\QWKHWLF� FKHPLFDOV�� 7KHUH� DUH� GLIIHUHQW� WHFKQLTXHV� RI� WDQQLQJ�� FKURPH� WDQQLQJ�� YHJHWDEOH
WDQQLQJ��V\QWDQV�DQG�DOWHUQDWLYH�WDQQLQJ�PDWHULDOV��H�J��RLO�WDQQLQJ��OLPLWHG�WR��FKDPRLV���
,Q� PRVW� FDVHV�� FKURPLXP� �,,,�� VDOWV�� DQG� VRPHWLPHV� DGGLWLRQDOO\� DOXPLQLXP� DQG� ]LUFRQLXP
VDOWV��DUH�XVHG�DV�WDQQLQJ�DJHQWV��/HDWKHU�IRU�FORWKLQJ��VKRHV�DQG�LQGXVWULDO�SXUSRVHV��LV�FKURPH
WDQQHG�LQ�GUXPV�IRU���WR����KRXUV�
9HJHWDEOH� WDQQLQJ� LV� WKH� ROGHVW� SURFHVV� LQ� XVH� LQ� WKH� OHDWKHU� WDQQLQJ� LQGXVWU\�� ,W� LV� VWLOO
HPSOR\HG�IRU�VROH��VDGGOHU\�DQG�VRPH�VSHFLDOLW\�OHDWKHUV��KHDY\�OHDWKHUV���,W�WDNHV�RQH�GD\��LQ
GUXP� WR���ZHHNV��LQ�SLWV��IRU�WKH�WDQQLQJ�PDWHULDO��EDUN�RU�ZRRG��WR�SHQHWUDWH�WKH�KLGH��8%$�
����� 86�(3$��������81(3�,(2��������
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6\QWDQV� DUH� V\QWKHWLF� WDQQLQJ� DJHQWV� �H�J�� VXOSKRQDWHG� SURGXFWV� RI� SKHQRO�� FUHVRO� DQG
QDSKWDOHQH�� RU� UHVLQV�GHULYHG� IURP�SRO\XUHWKDQHV�RU�SRO\DFU\OLF� DFLGV�� RQO\� XVHG� IRU� FHUWDLQ
VSHFLDOLW\�OHDWKHUV��RU�LQ�DVVRFLDWLRQ�ZLWK�RWKHU�WDQQLQJ�DJHQWV�
2I�WKH�DOGHK\GHV��JOXWDUDOGHK\GH�LV�E\�IDU�WKH�PRVW�HIILFLHQW�FURVVOLQNLQJ�DJHQW��7ULDOV�FDUULHG
RXW ZLWK�JOXWDUDOGHK\GH�KDYH�VKRZQ�WKDW�LW�FDQ�EH�XVHG�DV�D�WDQQLQJ�PDWHULDO�LQ�LWVHOI�WR�JLYH�D
ZDVKDEOH� OHDWKHU�ZKLFK� LV� YHU\� UHVLVWDQW� WR� SHUVSLUDWLRQ� DQG�ZKHQ�XVHG� LQ� FRQMXQFWLRQ�ZLWK
FKURPLXP�VDOWV�JUHDWO\�LPSURYHV�WKH�VWDELOLW\�RI�WKH�UHVXOWLQJ�OHDWKHU��%RZHV�	�&DWHU��������
$IWHU�WKH�WDQQLQJ�SURFHVV��WKH�OHDWKHU�LV�FDOOHG��ZHW�EOXH���IRU�FKURPH�WDQQLQJ��RU��ZHW�ZKLWH�
�LI RWKHU�WDQQLQJ�DJHQWV�DUH�XVHG���,W�FDQ�EH�VWRUHG�DQG�RU�WUDQVSRUWHG�LQ�WKLV�FRQGLWLRQ��6RPH
IXQJLFLGHV�PD\��WKHQ��EH�DGGHG�IRU�SUHVHUYDWLRQ��81(3�,(2��������
���� 3RVW�WDQQLQJ�RU�ILQLVKLQJ�RSHUDWLRQV�
$IWHU� VDPP\LQJ� WKH� KLGHV� WR� UHPRYH� H[FHVV� PRLVWXUH�� VSOLWWLQJ� RU� VKDYLQJ� �WR� DGMXVW� WKH
OHDWKHU�WKLFNQHVV�WR�WKH�UHTXLUHG�FKDUDFWHULVWLFV��DQG�WULPPLQJ��SRVW�WDQQLQJ�RSHUDWLRQV�VXFK�DV
G\HLQJ��IDWOLTXRULQJ�RU�ILQLVKLQJ�FDQ�SURFHHG�

'\HLQJ�DQG�IDWOLTXRULQJ��IDWOLTXRULQJ�LV�WKH�SURFHVV�RI�LQWURGXFLQJ�RLO��LQ�DQ�HPXOVLRQ
IRUP� LQWR� WKH�VNLQ�EHIRUH� WKH� OHDWKHU� LV�GULHG� WR� UHSODFH�RLOV� ORVW� LQ�EHDPKRXVH�DQG� WDQ\DUG
SURFHVVHV��)DWOLTXRULQJ�LV�XVXDOO\�SHUIRUPHG�LQ�D�GUXP�XVLQJ�DQ�RLO�HPXOVLRQ�DW�WHPSHUDWXUHV
RI DERXW����&�WR����&�IRU����WR����PLQXWHV�

)LQLVKLQJ��7KH�ILQLVKLQJ�SURFHVV�UHIHUV�WR�DOO�WKH�VWHSV�WKDW�DUH�FDUULHG�RXW�DIWHU�GU\LQJ�
/HDWKHU�PD\�EH�ILQLVKHG�LQ�D�YDULHW\�RI�ZD\V��EXIIHG�ZLWK� ILQH�DEUDVLYHV� WR�SURGXFH�D�VXHGH
ILQLVK� ZD[HG�� VKHOODFNHG�� RU� WUHDWHG�ZLWK� SLJPHQWV�� G\HV�� DQG� UHVLQV� WR� DFKLHYH� D� VPRRWK�
SROLVKHG VXUIDFH�DQG�WKH�GHVLUHG�FRORXU��RU�ODFTXHUHG�ZLWK�XUHWKDQH�IRU�D�JORVV\�SDWHQW�OHDWKHU�
+DYLQJ� EHHQ� WDQQHG�� WKH� ILQLVKHG� OHDWKHU� LV� UHODWLYHO\� VDIH� IURP� GHVWUXFWLRQ� E\� PLFUR�
RUJDQLVPV��+RZHYHU��DV�LW�FRQWDLQV�RLOV�DQG�JUHDVHV�DGGHG�WR�WKH�OHDWKHU�LQ�WKH�ILQLVKLQJ�VWHSV�
LW LV�VXVFHSWLEOH�WR�PRXOGV��0LOGHZ�LV�XQGHVLUHG�IURP�DQ�DHVWKHWLF�SRLQW�RI�YLHZ��DQG�FDQ�FDXVH
VWLIIQHVV�DQG�FUDFNLQJ�RI�WKH�OHDWKHU�GXH�WR�UHPRYDO�RI�RLOV�DQG�JUHDVHV�XVHG�LQ�WKH�ILQLVKLQJ
RSHUDWLRQV� �%LRH[SR�� ������� %LRFLGHV� FDQ� EH� DSSOLHG� E\� SDGGLQJ�� VSUD\LQJ� RU� UROOLQJ
�81(3�,(2��������
5HPDUN
/HDWKHU WKDW�KDV�EHHQ�SURFHVVHG�WKURXJK�VRDNLQJ��OLPLQJ��GHOLPLQJ��SLFNOLQJ�DQG�WDQQLQJ��DQG
WKDW�LV�VWRUHG�IRU�VRPH�WLPH�RU�VROG�WR�DQRWKHU�WDQQHU\��LV�GHVLJQDWHG�DV��ZHW�EOXH�OHDWKHU��
�&UXVW OHDWKHU��LV�WKH�OHDWKHU�EHIRUH�WKH�ILQLVKLQJ�VWHS�
�� %,2&,'(6�
7KH DSSOLFDWLRQ�RI�ELRFLGHV�LV�LQGHSHQGHQW�RI�WKH�W\SH�RI�KLGHV�RU�WDQQLQJ��WDEOH�����7KH�PDLQ
DSSOLFDWLRQ� LV�GXULQJ�VWRUDJH�EHIRUH� WDQQLQJ�RU� ILQLVKLQJ�VWHSV��7KXV�� VPDOO� WDQQHULHV��ZKLFK
SURFHVV� KLGHV� DQG� VNLQV�ZLWKRXW� LQWHUPHGLDWH� VWRUDJH� GRQ¶W� QHHG� WR� XVH� ELRFLGHV� RU� LQ� YHU\
OLPLWHG TXDQWLWLHV��7KLQ�KLGHV��PRUH�VHQVLWLYH�WR�ELRORJLFDO�GHWHULRUDWLRQ��VHHP�WR�QHHG�PRUH
ELRFLGH WKDQ�WKLFNHU�PDWHULDO�
6HYHUDO ELRFLGHV�� XVXDOO\� WZR�� PD\� EH� XVHG� DOWHUQDWLYHO\� LQ� WKH� VDPH� \HDU� WR� DYRLG� WKH
SKHQRPHQRQ�RI�UHVLVWDQFH��%HVW�SUDFWLFH�LV�WR�FKDQJH�WKH�DFWLYH�LQJUHGLHQWV�LQ�WKH�EDFWHULFLGH
DQG�IXQJLFLGH�RQ�D�UHJXODU�EDVLV��VD\��HYHU\�VL[�PRQWKV��,33&��������
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7DEOH����3HUIRUPDQFH�FKHPLFDOV��LQ�NJ�����NJ�KLGHV��81(3�,(2��������
3HUIRUPDQFH�&KHPLFDOV +HDY\�/HDWKHU /LJKW�/HDWKHU

%DWHV ��� ���
%LRFLGHV ����±����� �����±�����
6\QWDQV �
IDW�OLTXRU �

G\HLQJ�DX[LOLDULHV ���
'\HV ���

)LQLVKHV �
 7KH�GLVWLQFWLRQ�EHWZHHQ�KHDY\�DQG� OLJKW� OHDWKHU� LV� UHODWHG� WR� WKH�DQLPDO� VL]H��5HSUHVHQWDWLYH�KLGHZHLJKWV�DUH��81(3�,(2��������- ERYLQH��KHDY\� ������NJ���DQLPDO- VKHHS��OLJKW� ����NJ���DQLPDO- SLJVNLQ��OLJKW� ����NJ���DQLPDO EDVHG�RQ�D�����DFWLYH�VXEVWDQFH�FRQWHQW��SHUVRQDO�FRPPXQLFDWLRQ�5KRGLD�������
%LRFLGHV� FDQ� EH� DSSOLHG� LQ� YDULRXV� WDQQHU\� SURFHVVHV� WR� SURWHFW� WKH� VXEVWUDWH� DJDLQVW� HLWKHU
EDFWHULDO� �EDFWHULFLGH�� RU� IXQJDO� �IXQJLFLGH�� DWWDFN��3UHVHUYDWLYHV� DUH� XVHG� DW�PDQ\� GLIIHUHQW
VWDJHV LQ� WKH� OHDWKHU� LQGXVWU\��%LRFLGHV�PD\�EH�DGGHG� LQ�HDFK�RI� WKH� IROORZLQJ�VWHSV��FXULQJ
�VDOWLQJ��� VRDNLQJ�� SLFNOLQJ�� WDQQLQJ�� G\HLQJ� DQG� ILQLVKLQJ�� 7KH� VWHSV� LPPHGLDWHO\� SULRU� WR
VWRUDJH RU� WUDQVSRUW� DUH� WKH�PRVW� FULWLFDO��7KLV�ZRXOG� LQFOXGH� FXULQJ�� WDQQLQJ� DQG� ILQLVKLQJ�
7KHUH� DUH� QR� GDWD� DYDLODEOH� FRQFHUQLQJ� WKH� VHPL�RSHQ� V\VWHPV�� FRQFHUQLQJ� FORVHG� V\VWHPV�
ELRFLGHV DUH� LQFRUSRUDWHG� ZLWK� ZDWHU� GLUHFWO\� LQ� GUXPV� GXULQJ� VRDNLQJ�� SLFNOLQJ�� WDQQLQJ�
G\HLQJ� DQG� ZHW�ILQLVKLQJ�� *HQHUDOO\� ELRFLGHV� DUH� LQFOXGHG� LQ� PRVW� OLTXLG� FKHPLFDO
IRUPXODWLRQV�VXFK�DV�G\HV��IDWOLTXRUV�DQG�FDVHLQ�ILQLVKHV��,33&��������
7KH DSSOLFDWLRQ� UDWHV� RI� ELRFLGHV� YDU\� ZLGHO\� IURP� WDQQHU\� WR� WDQQHU\�� 6RPH� H[DPSOHV� RI
DSSOLFDWLRQ� UDWHV� DUH� JLYHQ� LQ� WDEOH� ���1RZDGD\V�� WKH� JHQHUDO� WUHQG� LV� WR� UHGXFH� WKH� XVH� RI
ELRFLGHV�
7DEOH� ��� 4XDQWLWLHV� RI� FRPPRQ� ELRFLGHV� �&HQWUH� 7HFKQLTXH� GX� &XLU� �&7&�� SHUVRQDO

FRPPXQLFDWLRQ��������
6WHS $PRXQW�RI�VXEVWDQFH�DSSOLHG�SHU�PDVV�RIUDZ�KLGHV����
&XULQJ��VDOWLQJ� �����±����
6RDNLQJ �����±����
3LFNOLQJ �����±����
7DQQLQJ �����±�����DQG�����±������VPDOO�KLGHV�
)LQLVKLQJ ���
%LRFLGHV�DSSOLHG� LQ� WKH� WDQQHU\� LQGXVWU\�DUH�HVVHQWLDOO\�QRQ�R[LGLVLQJ�ELRFLGHV��7KH\�FDQ�EH
FDWHJRULVHG� DV� TXDWHUQDU\� DPPRQLXP� FRPSRXQGV�� LVRWKLD]ROHV�� KDORJHQDWHG� RUJDQLF
FRPSRXQGV� H�J���%URQRSRO� ���EURPR���QLWUR�SURSDQH�����GLRO��� LVRWKLD]ROHV� DQG� KDORJHQDWHG
RUJDQLF�FRPSRXQGV�FRQWDLQLQJ�KHWHUR�F\FOHV�OLNH�GHULYDWLYHV�RI�EHQ]RWKLD]ROH��,33&��������
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�� 5(/($6(�(67,0$7,21�
���� 3URGXFWLRQ�HVWLPDWLRQ�DQG�ZDWHU�FRQVXPSWLRQ�
�������3URGXFWLRQ�HVWLPDWLRQ�
7KH GLYHUVLW\�LQ�SODQW�FDSDFLWLHV�DQG�WHFKQRORJLHV�PDNHV�LW�GLIILFXOW�WR�HVWDEOLVK�D�GHIDXOW�YDOXH
IRU WKH�SURGXFWLRQ�RI� D� UHSUHVHQWDWLYH�PRGHO�SODQW� IRU� WKH�ZKROH� OHDWKHU� LQGXVWU\��$�GHIDXOW
YDOXH RI����W�G���RI�UDZ�KLGH�LV�XVHG�IRU�WKH��PDVV�RI�SURFHVVHG�JRRGV�SHU�GD\��:�����ZKHQ�QRVSHFLILF� GDWD� DUH� DYDLODEOH�� LQ� WKH� HPLVVLRQ� VFHQDULR� GRFXPHQW� IRU� WKH� OHDWKHU� SURFHVVLQJ
LQGXVWU\ RI�WKH�7HFKQLFDO�*XLGDQFH�'RFXPHQW��8%$��������(8���������$FFRUGLQJ�WR�WKH�VL]H
RI WKH�SODQW��WKH�SURGXFWLRQ�YDULHV�IURP���W�G���XS�WR����W�G���RI�ILQLVKHG�OHDWKHU�IRU�SODQWV�ZLWK
PRUH WKDQ�����HPSOR\HHV�ZKLFK�LV�TXLWH�XQXVXDO��DV�VKRZQ�LQ�WDEOH���
�������:DWHU�FRQVXPSWLRQ�
$ GLVWLQFWLRQ� KDV� WR� EH�PDGH� EHWZHHQ� WKH� UDWHV� RI� ZDWHU� FRQVXPSWLRQ� RI� LQWHJUDWHG� SODQWV
�SURFHVVLQJ�RI�UDZ�VNLQV�WR�ILQDO�OHDWKHU��DQG�SODQWV�VSHFLDOLVHG�LQ�SURFHVVLQJ�ZHW�EOXH��,Q�WKH
ILUVW FDVH��ZDWHU�FRQVXPSWLRQ�UDWHV�DUH�FRPPRQO\�LQ�WKH�UDQJH�RI�������P� SHU�WRQQH�RI�UDZ
KLGH �81(3�,(2�� ������ ZLWK� D� PHGLDQ� YDOXH� RI� ��� P��W��� �(8�� ������� )RU� WKH� SODQWV
VSHFLDOLVHG� RQ� �ZHW�EOXH���ZDWHU� FRQVXPSWLRQ� UDWHV� DUH�PRUH� EHWZHHQ� ���P��W��� �(8�� �����
DQG ���P��W����8%$��������
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7DEOH� ��� $YHUDJH� ZDWHU� FRQVXPSWLRQ� DQG� FKDUDFWHULVWLFV� RI� ZDVWHZDWHU� IURP� OHDWKHU
SURGXFWLRQ�DQG�ILQLVKLQJ��(8��������
3URFHVV 0��W���UDZ�KLGHV
%HDPKRXVH VRDNLQJ �

OLPLQJ �
XQOLPLQJ�DQG�SLFNOLQJ �
VXEWRWDO ��

7DQQLQJ SLFNOLQJ�DQG�FKURPH�WDQQHU\ �
ZDVKLQJ�DIWHU�FKURPH�WDQQHU\ ���
VXEWRWDO ���

6TXHH]LQJ�WKH�ZDWHU�RXW ���
:HW�ILQLVKLQJ��JUDLQ�OHDWKHU� ZDVKLQJ ���

QHXWUDOLVDWLRQ ���
ZDVKLQJ�DIWHU�QHXWUDOLVDWLRQ ���
VHFRQG�WDQQLQJ��G\HLQJ��WR
JUHDVH

���
ZDVKLQJ ���
VXEWRWDO ���

:HW�ILQLVKLQJ ���
6TXHH]LQJ�WKH�ZDWHU�RXW ���
&OHDQLQJ�ZDWHU ���
7RWDO�DPRXQW�RI�ZDVWH�ZDWHU ����
�����5HOHDVHV�
(PLVVLRQV RI�WKH�WDQQLQJ�LQGXVWU\�PD\�EH�LQ�JDVHRXV��OLTXLG�DQG�VROLG�IRUP��<HW��WKH�WZR�PDLQ
VRXUFHV� RI� UHOHDVHV� RI� SURFHVVLQJ� FKHPLFDOV� DUH� ZDVWH� ZDWHU� IURP� ZDVKLQJ� RI� VKLSSLQJ
FRQWDLQHUV��PDFKLQHU\�� HWF��� DQG� XQXVHG� DFWLYH� VXEVWDQFHV� LQ� VSHQW� EDWKV� �8%$�� ������ (8�
������
0DLQ�UHOHDVHV�RFFXU�GXULQJ�FXULQJ�DQG�ILQLVKLQJ�
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�DUH�DYDLODEOH�� WKH\�FDQ�EH� WDNHQ
LQWR�DFFRXQW�LQ�WKH�UHOHDVH�HVWLPDWLRQ�
�������5HOHDVHV�GXULQJ�FXULQJ�
:DVWH�ZDWHU HPLVVLRQV� 7KH VWDJH�RI�FXULQJ�SUHYHQWV�KLGHV�IURP�GHWHULRUDWLRQ�GXULQJ�VWRUDJH
DQG�RU�WUDQVSRUWDWLRQ��8VXDOO\��WKH�WHFKQLTXH�HPSOR\HG�LV�VDOWLQJ��\HW��ELRFLGHV�FDQ�EH�XVHG�DV
DOWHUQDWLYHV��7KH\�FDQ�EH�DSSOLHG�E\�VSUD\LQJ�RU��LQ�PRVW�FDVHV��LQ�DQ�LPPHUVLRQ�EDWK��6RPH�RI
WKHVH�ELRFLGHV�FDQ�EH�UHOHDVHG� WR�ZDVWH�ZDWHU�GXULQJ� WKH�ZDVKRXW��7KH�GHJUHH�RI� IL[DWLRQ�RI
ELRFLGH KDV�EHHQ�HVWLPDWHG�WR�DERXW�����
$LU�HPLVVLRQV��DLU�HPLVVLRQV�PD\�RFFXU�GXULQJ�VSUD\LQJ�RI�WKH�ELRFLGH�RQ�WKH�KLGHV�RU�VNLQV�
+RZHYHU��QR�IXUWKHU�GDWD�DUH�DYDLODEOH��PD\EH�GXH�WR�WKH�ORZ�XWLOLVDWLRQ�RI�WKLV�WHFKQLTXH�
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�������5HOHDVHV�GXULQJ�ILQLVKLQJ�
:DVWH�ZDWHU� HPLVVLRQV�� WKH� ILQLVKHG� OHDWKHU� LV� VXVFHSWLEOH� WR�PRXOGV�� 7KH�PDLQ� V\VWHP� RI
DSSOLFDWLRQ� RI� ELRFLGHV� LV� GUXPV� �FORVHG� V\VWHPV��� 7KH� QRQ�IL[HG� ELRFLGHV� DUH� WKHQ� GLUHFWO\
UHOHDVHG�WR�ZDVWH�ZDWHU��GHJUHH�RI�IL[DWLRQ������
$LU�HPLVVLRQV��WKHUH�DUH�VHYHUDO�SRWHQWLDO�VRXUFHV�RI�DLU�HPLVVLRQV�LQ�WKH�ILQLVKLQJ�RI� WDQQHG
OHDWKHU� LI� RUJDQLF� VROYHQWV� DUH� XVHG�� <HW�� QRQ�VROYHQW� ILQLVKLQJ� WHFKQRORJLHV� DUH� QRZ
GHYHORSLQJ�YHU\�TXLFNO\�DQG�DVVRFLDWHG�UHOHDVHV�DUH�PXFK�ORZHU��6SUD\�DSSOLFDWLRQ�RI�ELRFLGH
LV FRPPRQ�QRZDGD\V��KRZHYHU�D�UHOHDVH�RI�PRUH�WKDQ�����RI�WKH�DSSOLHG�PDWHULDO�PD\�RFFXU�
*DV� FDSWXUHV� DQG� FOHDQLQJ� SURFHGXUHV� DUH� WKHQ� LQGLVSHQVDEOH� WR� OLPLW� DLU� HPLVVLRQV
�81(3�,(2���������8QIRUWXQDWHO\��QR�GDWD�DUH�DYDLODEOH�RQ�WKRVH�HPLVVLRQV�
�������5HOHDVHV�GXULQJ�RWKHU�WDQQLQJ�VWHSV�
%LRFLGHV�PD\�EH�DSSOLHG�GXULQJ�RWKHU�VWHSV�RI� WKH�OHDWKHU� WDQQLQJ�VXFK�DV�VRDNLQJ��SLFNOLQJ�
WDQQLQJ� DQG�G\HLQJ�� ,I� GUXPV�DUH� WKH� UHFRPPHQGHG�PHWKRG� �EHFDXVH�RI� WKH� FORVHG� V\VWHP��
SDGGOHV�DQG�SLWV�DUH�HVVHQWLDO�IRU�FHUWDLQ�SURFHVVHV�VXFK�DV�WKH�ILUVW�VRDNLQJ�RI�GULHG�KLGHV�DQG
SURFHVVLQJ�RI�ORQJ�ZRROHG�VNLQV��<HW��LQ�HDFK�FDVH�WKH�PDLQ�UHOHDVH�RFFXUV�WR�ZDVWH�ZDWHU�
������5HOHDVHV�GXULQJ�RWKHU�OLIH�F\FOH�VWDJHV
5HOHDVHV�PD\�RFFXU�GXULQJ�RWKHU�OLIH�F\FOH�VWDJHV��H�J��WKH�ILQDO�XVH�RI�OHDWKHU�DUWLFOHV�DQG�WKH
HOLPLQDWLRQ�RI�OHDWKHU�DUWLFOHV�
$ ODUJH� SDUW� RI� WKH� ELRFLGHV� UHPDLQLQJ� LQ� WKH� ILQLVKHG� DUWLFOHV� FDQ� EH� UHOHDVHG� WR� WKH
HQYLURQPHQW� GXULQJ� WKH� VHUYLFH� OLIH� RI� WKH� OHDWKHU� DUWLFOHV�� )RU� YRODWLOH� VXEVWDQFHV�� D� WRWDO
UHOHDVH� WR� WKH� DWPRVSKHUH� FDQ� EH� DVVXPHG�� )XUWKHUPRUH� IRU� DUWLFOHV� VXEMHFW� WR� FOHDQLQJ�
VXEVWDQWLDO�UHOHDVHV�WR�ZDVWH�ZDWHU�FDQ�EH�DVVXPHG��$OO�RI� WKHVH�UHOHDVHV�ZLOO�EH�GLIIXVH�DQG
UHOHYDQW�RQO\�IRU�D�UHJLRQDO�H[SRVXUH�DVVHVVPHQW��1R�SUHFLVH�TXDQWLWDWLYH�UHOHDVH�HVWLPDWLRQV
FDQ EH�SURSRVHG�IRU�WKH�WLPH�EHLQJ�
5HJDUGLQJ�ZDVWH�HOLPLQDWLRQ��D�JHQHULF�PRGHO�IRU�UHOHDVHV�IURP�ODQGILOOV�LV�XQGHU�GHYHORSPHQW
DQG PLJKW�EH�XVHG�RQFH�WKH�PRGHO�LV�DYDLODEOH�
���� :DVWH�ZDWHU�WUHDWPHQW�
7KH FRPSRVLWLRQ�RI�ZDVWH�ZDWHU�GHSHQGV�RQ�WKH�W\SHV�RI�SURFHVVHV�DQG�RQ�WKH�OHYHO�RI�ZDWHU
FRQVXPSWLRQ�
7KH ZDVWH� ZDWHU� WUHDWPHQW� SODQW� �673�� LV� EDVHG� RQ� D� FODVVLFDO� VFKHPH�� 7KHUH� DUH� XVXDOO\
VHYHUDO�RSWLRQV�IRU�HDFK�SURFHVVLQJ�XQLW��7KH�ILQDO�FKRLFH�GHSHQGV�RQ�WKH�WDQQHU\�DQG�RQ�ORFDO
GLVFKDUJH�VWDQGDUGV�
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7KH FODVVLFDO�VFKHPH�LV�
- SUH�WUHDWPHQW� PHFKDQLFDO�VFUHHQLQJ�WR�UHPRYH�FRDUVH�PDWHULDO�- SULPDU\� WUHDWPHQW� VXOSKLGH� UHPRYDO� IURP� EHDPKRXVH� HIIOXHQWV� �� FKURPH� UHPRYDO
IURP WDQQLQJ� HIIOXHQWV� �� IORZ� HTXDOLVDWLRQ� �� SK\VLFDO�FKHPLFDO� WUHDWPHQW� IRU� %2'
UHPRYDO�DQG�QHXWUDOLVDWLRQ�- VHFRQGDU\�WUHDWPHQW� XVXDOO\�ELRORJLFDO�- WHUWLDU\�WUHDWPHQW� LQFOXGLQJ�QLWULILFDWLRQ�DQG�GHQLWULILFDWLRQ�- VHGLPHQWDWLRQ�DQG�VOXGJH�KDQGOLQJ��81(3�,(2��������

%LRFLGHV� DUH� WUHDWHG� LQ� WKH� ELRORJLFDO� VWHS�� 673� FDQ� EH� SULYDWH� IRU� D� VLQJOH� WDQQHU\� RU� EH� D
FRPPRQ�VWUXFWXUH�IRU�VHYHUDO�VPDOO�WDQQHULHV�DV�VKRZQ�LQ�WDEOH����&(&��������
7DEOH����(XURSHDQ�WUHDWPHQW�SODQWV�RI�WDQQHULHV��&(&��������

&RXQWULHV &ROOHFWLYH�673V 2Q�VLWH�673V 8UEDQ�673V
,WDO\ ;�DERXW����� ;�DERXW����� ;�DERXW����

*HUPDQ\ ;
1HWKHUODQGV ;
)UDQFH ;�ODUJH�WDQQHULHV� ;�VPDOO�WDQQHULHV�
6SDLQ ; ;

�����5HOHDVH�HVWLPDWLRQ�
$ UHOHDVH�HVWLPDWLRQ�PRGHO�LV�SUHVHQWHG�EHORZ�
7KH UHOHDVH�HVWLPDWLRQ�LV�SHUIRUPHG�RQ�D�ORFDO�VFDOH��5HOHDVHV�RI�ELRFLGHV�PD\�RFFXU�DW�HDFK
VWHS RI�DSSOLFDWLRQ��<HW�� WKH�PRVW� LPSRUWDQW� VWHSV� VHHP� WR�EH� FXULQJ� DQG� ILQLVKLQJ��0RVW�RI
WKHP� DUH� GRQH� LQ� GUXPV�� UHOHDVHV� IRU� HDFK� VWHS� FDQ� WKHQ� EH� HVWLPDWHG� ZLWK� WKH� IROORZLQJ
PRGHO�
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7DEOH����(PLVVLRQ�VFHQDULR�IRU�FDOFXODWLQJ�WKH�UHOHDVHV�ELRFLGHV�XVHG�DV�SUHVHUYDWLYHV�LQ�WKH
OHDWKHU�LQGXVWU\

9DULDEOH�SDUDPHWHU��XQLW� 6\PERO 8QLW 'HIDXOW 6�'�2�3
,QSXW�
4XDQWLW\�RI�WUHDWHG�UDZ�KLGH�SHU�GD\��FI�
VHFWLRQ�������

4OHDWKHU W�G�� �� '
4XDQWLW\�RI�DFWLYH�VXEVWDQFH�DSSOLHG�SHU
WRQ RI�OHDWKHU��FI��WDEOH���

4DFWLYH 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��VDOWLQJ��VRDNLQJ��SLFNOLQJ��WDQQLQJ��ILQLVKLQJ�
0RGHO�FDOFXODWLRQ�

(ORFDO[�ZDWHU� �4OHDWKHU�� 4DFWLYH�� �� - )IL[�
(ORFDOWRW�ZDWHU� �S (ORFDO[�ZDWHU

�����([DPSOH�RI�FDOFXODWLRQ�
4OHDWKHU� ���W�G���
%LRFLGHV�FDQ�EH�DSSOLHG�LQ�HDFK�RI�WKH�IROORZLQJ�VWHSV��VDOWLQJ��VRDNLQJ��SLFNOLQJ��WDQQLQJ�DQG
ILQLVKLQJ� 5DWHV�RI�DSSOLFDWLRQ�DUH�JLYHQ�LQ�WDEOH���
,W FDQ�EH�DVVXPHG��LQ�D��ZRUVW�FDVH��VLWXDWLRQ��WKDW�RQH�DQG�WKH�VDPH�ELRFLGH�LV�DSSOLHG�LQ�HDFK
RI WKRVH�VWHSV�
4DFWLYHBVDOWLQJ� �4DFWLYHBVRDNLQJ� �4DFWLYHBSLFNOLQJ� �4DFWLYHBWDQQLQJ� ���NJ�W���4DFWLYHBILQLVKLQJ� ���NJ�W���
)IL[� ������
(ORFDOVDOWLQJBZDWHU� �(ORFDOVRDNLQJBZDWHU� �(ORFDOSLFNOLQJBZDWHU� �(ORFDOWDQQLQJBZDWHU� ����� � � �����±����
� ���� ������NJ�G���
(ORFDOILQLVKLQJBZDWHU� ����� � � �����±����������� ������NJ�G���
7KH UHOHDVH�LV (ORFDOWRWBZDWHU� ���� ������������ �������NJ�G���
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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�
%RZHV�-�+��DQG�&DWHU�*�:��������&URVVOLQNLQJ�RI�FROODJHQ�LQ�-��$SSO��&KHP������-XO\������
&(&�� ������ 7HFKQLFDO� DQG� HFRQRPLF� VWXG\� RQ� WKH� UHGXFWLRQ� �EDVHG� RQ� WKH� EHVW� WHFKQRORJ\
DYDLODEOH��RI�LQGXVWULDO�HPLVVLRQV��ZDWHU��DLU�DQG�VROLG�ZDVWHV��IURP�WDQQHULHV��&RPPLVVLRQ�RI
(XURSHDQ�&RPPXQLWLHV�'*;,�$����)LQDO�UHSRUW�
&RWDQFH��������ZZZ�FRWDQFH�FRP�
(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�
,33&��,QWHJUDWHG�3ROOXWLRQ�3UHYHQWLRQ� DQG�&RQWURO��� ������'UDIW�%HVW�$YDLODEOH�7HFKQLTXHV
5HIHUHQFH�'RFXPHQW�RQ�WKH�7DQQLQJ�RI�+LGHV�DQG�6NLQV��,QWHJUDWHG�3ROOXWLRQ�3UHYHQWLRQ�DQG
&RQWURO��(XURSHDQ�,33&�%XUHDX��6HYLOOD��GUDIW�-XQH������
5H\PRQGRQ��5��DQG�$OR\��0��������*HRPHWULVDWLRQ�RI�KLGHV�DW�HDUO\�VWDJHV��,'&��,QGXVWULH�GX
FXLU� 7KH�(XURSHDQ�OHDWKHU�PDJD]LQH��$SULO�������SS�������
8%$������� ,&����/HDWKHU� 3URFHVVLQJ� ,QGXVWU\��$VVHVVPHQW� RI� WKH� HQYLURQPHQWDO� UHOHDVH� RI
FKHPLFDOV�IURP�WKH�OHDWKHU�SURFHVVLQJ�LQGXVWU\��'UDIW��8PZHOWEXQGHVDPW��%HUOLQ�
81(3�,(2�� ������ 7DQQHULHV� DQG� WKH� HQYLURQPHQW� �� $� WHFKQLFDO� JXLGH� WR� UHGXFLQJ� WKH
HQYLURQPHQWDO�LPSDFW�RI�WDQQHU\�RSHUDWLRQV��7HFKQLFDO�UHSRUW�Q�������S�
86�(3$��������/HDWKHU�7DQQLQJ��,Q�)RRG�$QG�$JULFXOWXUDO�,QGXVWU\��6HFWLRQ�������������
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*/266$5<
%DWLQJ��LV WKH�PDQXIDFWXULQJ�VWHS�ZKLFK�IROORZV�OLPLQJ�DQG�SUHFHGHV�SLFNOLQJ��7KH�SXUSRVH�RI
EDWLQJ�LV�WR�GHOLPH�WKH�KLGHV��UHGXFH�VZHOOLQJ��SHSWLVH�ILEUHV��DQG�UHPRYH�SURWHLQ�GHJUDGDWLRQ
SURGXFWV�
%HDPKRXVH�� LV� WKDW� SRUWLRQ� RI� WKH� WDQQHU\�ZKHUH� WKH� KLGHV� DUH�ZDVKHG�� OLPHG�� IOHVKHG� DQG
XQKDLUHG��ZKHQ�QHFHVVDU\��SULRU�WR�WKH�WDQQLQJ�SURFHVV�
'HOLPLQJ��LV�WKH�SURFHVV�ZKLFK�UHPRYHV�WKH�OLPH�IURP�KLGHV�FRPLQJ�IURP�WKH�EHDPKRXVH�
)OHVKLQJ��WR�UHPRYH�WKH�H[FHVV�WLVVXH��WR�LPSDUW�XQLIRUP�WKLFNQHVV�DQG�WR�UHPRYH�PXVFOHV�RU
IDW DGKHULQJ�WR�WKH�KLGH�
)LQLVKLQJ�� LV�WKH�ILQDO�VHW�RI�SURFHVVLQJ�VWHSV�SHUIRUPHG�RQ�D�WDQQHG�KLGH��7KHVH�RSHUDWLRQV
IROORZ WKH� UHWDQ�FRORXU�IDWOLTXRU�SURFHVVHV�� DQG� LQFOXGH� WKH�PDQ\�GU\�SURFHVVHV� LQYROYHG� LQ
FRQYHUWLQJ�WKH�KLGH�LQWR�WKH�ILQDO�WDQQHU\�SURGXFW�
/HDWKHU�� LV� WKH�JHQHUDO� WHUP�IRU�KLGH�RU�VNLQ�ZKLFK�VWLOO� UHWDLQV� LWV�RULJLQDO� ILEURXV�VWUXFWXUH
PRUH RU�OHVV�LQWDFW��DQG�ZKLFK�KDV�EHHQ�WUHDWHG�VR�DV�WR�EH�QRQ�SXWUHVFLEOH�HYHQ�DIWHU�WUHDWPHQW
ZLWK�ZDWHU�
3LFNOLQJ�� LW� LV� WKH�SURFHVV� WR�SUHVHUYH�KLGHV� IURP�GHWHULRUDWLRQ�DQG� WR� IXUWKHU� UHGXFH� WKH�S+
SULRU WR�WDQQLQJ�E\�XVLQJ�VDOW�DQG�DFLG��6\QWKHWLF�IDW�OLTXRUV�DUH�DGGHG�WR�LPSURYH�VRIWQHVV�
5HWDQQLQJ��LV�WKH�SURFHVV�RI�VXEMHFWLQJ�D�VNLQ��ZKLFK�KDV�EHHQ�ILUVW�PRUH�RU�OHVV�FRPSOHWHO\
WDQQHG�E\�RQH�SURFHVV�RU�RQH�NLQG�RU�EOHQG�RI�WDQQLQJ�PDWHULDOV��WR�D�VHFRQG�WDQQLQJ�SURFHVV
LQYROYLQJ�VLPLODU�RU��PRUH�XVXDOO\��GLIIHUHQW�WDQQLQJ�PDWHULDOV�
6DPP\LQJ��LV�WKH�SURFHVV�WR�UHPRYH�VDOW�DQG�RWKHU�VROLGV�DQG�WR�UHPRYH�H[FHVV�PRLVWXUH�ORVW
GXULQJ FXULQJ�
:HW� EOXH�� LV� D� WHUP� IRU� D� KLGH� RU� VNLQ� ZKLFK� KDV� EHHQ� VXEMHFW� WR� WKH� XVXDO� EHDPKRXVH
SURFHVVHV��KDV�EHHQ�FKURPH�WDQQHG�DQG� OHIW�ZHW��DQG�PD\�QRZ�EH�VWRUHG�RU�H[SRUWHG� LQ� WKLV
VWDWH�
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