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q�a~ͨ�đÅaͥÂaΝ�ͥæÝ�ͥæ­ͥͨÂđ��ͥtaėÅ~ͥėÂaù�ė�
�ÿͥHùÅđaÐͥėÂaù��ͥta~ͨ�đÅaͥÅÝͥͨÂ�ͥ­æđØͥæ­

ėùÅđÅÐÐaͥûėÅÝ¸ͶÐađ�ͥėùÅđÅÐÐͶØüͥ
æđͥΝÅtđÅæͥû~æØØaͥÐÅÏ�üÿ

�ÿͥHùÂ�đ�ğėÂaù��ͥta~ͨ�đÅaͥađ�ͥ~aÐÐ��
~æ~~ÅͥûėÅÝ¸ͶÐađ�ͥ~æ~~Ͷėüÿͥ�Ýͥ

�ΡaØùÐ�ͥæ­ͥ~æ~~ÅͥÅėͥ3Å~đæ~æ~~ͶėͥÐͶͨ�Ͷėÿ
�æ~~Åͥađ�ͥėÅÝ¸Ð�ͥæđͥ

a¸¸đ�¸aͨ�ͥ~�ÐÐėͥÅÝͥ�Å­­�đ�ÝͨͥėÂaù�ėÿ
�ÿͥEæ�ğėÂaù��ͥta~ͨ�đÅaͥađ�ͥ~aÐÐ��ͥta~ÅÐÐÅ

ûėÅÝ¸ͶÐađ�ͥta~ÅÐÐͶėüÿͥ�Ýͥ
�ΡaØùÐ�ͥæ­ͥta~ÅÐÐÅͥÅėͥ�ė~Â�đÅ~ÂÅaͥ~æÐÅÿ

�a~ÅÐÐÅͥađ�ͥėÅÝ¸Ð�ͥæđͥ
a¸¸đ�¸aͨ�ͥ~�ÐÐėͥÅÝͥ�Å­­�đ�ÝͨͥėÂaù�ėͥaÐėæ

�a~ͨ�đÅaͥæ~~ͶđͥÅÝͥØaÝ΢ͥėÂaù�ėͥaÝ�
ėÅΦ�ėÿͥ�a~ͨ�đÅaͥađ�ͥæ­ͥ­æͶđͥėÂaù�ė�ͥđæ�ğ
ėÂaù���ͥėùÂ�đ�ğėÂaù���ͥėùÅđaÐğėÂaù���

æđͥ­ÅÐaØ�ÝͨæͶėğėÂaù��

��Ν�Ðæù��ͥt΢ͥͨÂ�ͥ�aÝÅėÂ
ùÂ΢ėÅ~ÅaÝͥċ$aÝėͥ�ÂđÅėͨÅaÝ
"đaØČͥÅÝͥïàͨÂğ~�ÝͨͶđ΢

�üğͥ"đaØğùæėÅͨÅΝ�ͥû"đaØͥăΝ�ü
ta~ͨ�đÅa�

KÂ�Åđͥ~�ÐÐͥΠaÐÐėͥÂaΝ�ͥÐađ¸�
aØæͶÝͨė

Ðͥ%ͨͥÅėͥaͥͨææÐͥ­æđͥÅ��ÝͨÅ­΢ÅÝ¸ͥta~ͨ�đÅa�
ͥtaė��ͥæÝͥ�Å­­�đ�Ý~�ėͥÅÝ

ͨÂ�Åđͥ~�ÐÐͥΠaÐÐėÿ

ͥͥæ­ͥù�ùͨÅ�æ¸Ð΢~aÝėͥͨÂaͨͥđ�a~ͨͥΠÅͨÂ
"đaØĎėͥėͨaÅÝͥ

ûaùù�ađͥΝÅæÐ�ͨğėͨaÅÝ��ü

ͥ�üğͥ"đaØğÝ�¸aͨÅΝ�ͥû"đaØͥğΝ�ü
ta~ͨ�đÅa�ͥ

ÐͥͨÂ�Åđͥ~�ÐÐͥΠaÐÐėͥÂaΝ�ͥėØaÐÐͥaØæͶÝͨ
æ­ͥù�ùͨÅ�æ¸Ð΢~aÝÿͥHæ�ͥ

ͨÂ�΢ͥ�æͥÝæͨͥđ�a~ͨͥûæđͥΝ�đ΢ͥΠ�aÏÐ΢
đ�a~ͨüͥΠÅͨÂͥ"đaØĎėͥėͨaÅÝͥûaùù�ađͥ

ûͥͥͥėͨaÅÝ��ğđ��

3æėͨͥėù�~Å�ėͥæ­ͥta~ͨ�đÅaͥađ�ͥ~ÐaėėÅ­Å��ͥÅÝͨæͥͨΠæ
~aͨ�¸æđÅ�ėͥtaė��ͥæÝͥͨÂ�ͥėͨđͶ~ͨͶđ�ͥæ­ͥͨÂ�Åđͥ~�ÐÐ
ΠaÐÐėͥaėͥ��ͨ�đØÅÝ��ͥt΢ͥͥaͥͨ�~ÂÝÅĆͶ�ͥ~aÐÐ��ͥͨÂ�

"đaØͥėͨaÅÝÿ
"đaØğùæėÅͨÅΝ�ͥta~ͨ�đÅaͥÂaΝ�ͥaͥͨÂÅ~ÏͥÐa΢�đͥæ­ͥ

"đaØğÝ�¸aͨÅΝ�ͥta~ͨ�đÅaͥÂaΝ�ͥaͥͨÂÅÝͥÐa΢�đͥæ­ͥ

"đaØͥHͨaÅÝ

ù�ùͨÅ�æ¸Ð΢~aÝͥÅÝͥͨÂ�Åđͥ~�ÐÐͥΠaÐÐ�ͥaÝ�ͥͨÂ�΢ͥaùù�ađ
ΝÅæÐ�ͨͥͶÝ��đͥaͥØÅ~đæė~æù�ͥa­ͨ�đͥͨÂ�ͥ"đaØğėͨaÅÝÅÝ¸

ùđæ~��Ͷđ�ÿ

ù�ùͨÅ�æ¸Ð΢~aÝͥÅÝͥͨÂ�Åđͥ~�ÐÐͥΠaÐÐ�ͥaÝ�ͥͨÂ�΢ͥaùù�ađ
đ���ÅėÂğͥùÅÝÏͥͶÝ��đͥaͥØÅ~đæė~æù�ͥa­ͨ�đͥͨÂ�ͥ"đaØğ

ėͨaÅÝÅÝ¸ͥͥùđæ~��Ͷđ�

"đaØͥăΝ�ͥta~ͨ�đÅa�ͥÂaΝ�ͥ/ađ¸�ͥaØæͶÝͨͥæ­ͥù�ùͨÅ�æ¸Ð΢~aÝͥͨÂaͨͥėͨaÅÝ��ͥΝÅæÐ�ͨÿ
"đaØͥ¦Ν�ͥta~ͨ�đÅa�ͥ$aΝ�ͥėØaÐÐͥaØæͶÝͨͥæ­ͥù�ùͨÅ�æ¸Ð΢~aÝͥėͨaÅÝ��ͥđ��

ͥ3æėͨͥ"đaØğÝ�¸aͨÅΝ�ͥėù�~Å�ėͥađ�ͥùaͨÂæ¸�ÝÅ~ͥûͥØæđ�
ͨÂđ�aͨ�ÝÅÝ¸ͥͥûͥͨÂaÝͥ¸đaØğùæėÅͨÅΝ�ͥėù�~Å�ėÿͥ

"đaØğÝ�¸aͨÅΝ�ͥta~ͨ�đÅaͥađ�ͥ~æØØæÝÐ΢ͥØæđ�ͥđ�ėÅėͨaÝͨͥͨÂaÝͥ¸đaØğùæėÅͨÅΝ�ͥæÝ�ėͥͨæͥaÝͨÅtÅæͨÅ~ė



q3aÝ΢ͥùđæÏađ΢æͨ�ėͥûta~ͨ�đÅaüͥė�~đ�ͨ�ͥaͥėͨÅ~Ï΢ͥùđæͨ�~ͨÅΝ�ͥÐa΢�đͥ~aÐÐ��ͥ
~aùėͶÐ�ͥæͶͨėÅ��ͥͥͨÂ�ͥ~�ÐÐͥΠaÐÐÿ

q�aùėͶÐ�ͥÂaėͥͨÂ�ͥ­æÐÐæΠÅÝ¸ͥ­ͶÝ~ͨÅæÝė�
ͥÿͥta~ͨ�đÅaÐͥ~�ÐÐėͥͨæͥͨÂ�ÅđͥėͶtėͨđaͨͶØͥ:H%ʠ<ͥ��Â�đ�ͥÿï
ͥÿͥͥ%Ý~đ�aė�ͥta~ͨ�đÅaÐͥđ�ėÅėͨaÝ~�ͥͥͨæͥÂæėͨͥ��­�Ýė�ėͥÿͲ

ÿHͨÅ~Ïͥûͥͥûͥta~ͨ�đÅaÐͥ~�ÐÐėͥͨæ¸�ͨÂ�đͥΠÂ�ÝͥÐÅΝ�ͥÅÝͥ~æÐæÝÅ�ėͥÿͫ
ÿBđæͨ�~ͨͥͥta~ͨ�đÅaÐͥ~�ÐÐͥÿ´

Ðͥ%ÝͥaÐÐͥùđæÏađ΢æͨ�ė�ͥͨÂ�ͥ­ͶÝ~ͨÅæÝėͥæ­ͥͨÂ�ͥ~�ÐÐͥΠaÐÐͥađ�ͥaėͥ
­æÐÐæΠ�

ïÿͥØaÅÝͨaÅÝėͥͥͨÂ�ͥėÂaù�ͥæ­ͥͨÂ�ͥ~�ÐÐ�ͥ
Ͳÿͥa­­æđ�ėͥùÂ΢ėÅ~aÐͥùđæͨ�~ͨÅæÝͥͥͥ

ͫÿͥùđ�Ν�ÝͨėͥͨÂ�ͥ~�ÐÐͥ­đæØͥtͶđėͨÅÝ¸ͥûͥÅÝͥaͥÂ΢ùæͨæÝÅ~ͥ
ÿͥͥͥ�ÝΝÅđæÝØ�Ýͨ

q3æėͨͥta~ͨ�đÅaÐͥ~�ÐÐͥΠaÐÐėͥ~æÝͨaÅÝͥù�ùͨÅ�æ¸Ð΢~aÝ
ûaͥùæÐ΢Ø�đͥæ­ͥØæ�Å­Å��ͥėͶ¸ađėͥ~đæėėğÐÅÝÏ��ͥt΢ͥėÂæđͨͥùæÐ΢ù�ùͨÅ��ėüÿ

qKÂ�ͥΠaÐÐėͥæ­ͥ�đ~Âa�aͥÐa~Ïͥͥûͥù�ùͨÅ�æ¸Ð΢~aÝ

BđæÏađ΢æͨ�ėͥq
ͥüͥͥͥđ�ùđæ�Ͷ~�

æÝÐ΢ͥaė�ΡͶaÐÐ΢ͥt΢ͥ
ͥ­ÅėėÅæÝͥtÅÝađ΢
q�ͥėÅÝ¸Ð�ͥ~�ÐÐ
ùđæ�Ͷ~�ėͥaͥ

~æÐæÝ΢ͥæ­ͥæ­­ėùđÅÝ¸


1XWULWLRQ�UHIHUV�WR�KRZ
DQ�RUJDQLVP�REWDLQV�
HQHUJ\�DQG�D�FDUERQ

IURP�WKH�HQYLURQPHQW�WR
EXLOG�

WKH�RUJDQLF�PROHFXOHV�RI
LWV�FHOOV�

BÂæͨæͨđæùÂė�ͥ8đ¸aÝÅėØėͥͨÂaͨ
ætͨaÅÝͥ�Ý�đ¸΢ͥ­đæØͥÐÅ¸Âͨ

�Â�ØæͨđæùÂė�ͥ8đ¸aÝÅėØėͥͨÂaͨ
ætͨaÅÝͥ�Ý�đ¸΢ͥ­đæØͥ~Â�ØÅ~aÐė

ÅÝͥͨÂ�Åđͥ�ÝΝÅđæÝØ�Ýͨÿÿ
�ͶͨæͨđæùÂė�ͥ8đ¸aÝÅėØėͥͨÂaͨ
Ͷė�ͥ�8Ͳͥaėͥaͥ~ađtæÝͥėæͶđ~�ÿ

$�ͨ�đæͨđæùÂė�ͥ8đ¸aÝÅėØėͥͨÂaͨ
Ͷė�ͥæđ¸aÝÅ~ͥÝͶͨđÅ�Ýͨėͥaėͥa

~ađtæÝͥėæͶđ~�
ͥ

BÂæͨæaͶͨæͨđæùÂė�ͥͶė�ͥÐÅ¸Âͨͥ�Ý�đ¸΢ͥaėͥaÝͥ�Ý�đ¸΢ͥėæͶđ~��ͥaÝ�ͥ�8Ͳͥaėͥa
~ađtæÝͥėæͶđ~�ͥͨæͥͥė΢ÝͨÂ�ėÅΦ�Ͷė�ͥÐÅ¸Âͨͥ�Ý�đ¸΢ͥaėͥaÝͥ�Ý�đ¸΢ͥėæͶđ~��ͥaÝ�

�8Ͳͥaėͥaͥ~ađtæÝͥėæͶđ~�ͥͨæͥė΢ÝͨÂ�ėÅΦ�
�Â�ØæaͶͨæͨđæùÂė�ͥͶė�ͥ~Â�ØÅ~aÐͥÅÝæđ¸aÝÅ~ͥėͶtėͨaÝ~�ėͥaėͥaÝͥ�Ý�đ¸΢

ėæͶđ~��ͥaÝ�ͥ�8Ͳͥaėͥaͥ~ađtæÝͥėæͶđ~�
BÂæͨæÂ�ͨ�đæͨđæùÂė�ͥͶė�ͥÐÅ¸ÂͨͥaėͥaÝͥ�Ý�đ¸΢ͥėæͶđ~��ͥaÝ�ͥæđ¸aÝÅ~
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7KH�VPRRWK�(5�
��,W�LV�VPRRWK�DV�LW�ODFNV�WKH�DVVRFLDWHG�ULERVRPHV��
��,W�LV�ULFK�LQ�HQ]\PHV�DQG�SOD\V�D�UROH�LQ�PHWDEROLF

SURFHVVHV�
��,WV�HQ]\PHV�V\QWKHVL]H�OLSLGV��RLOV��SKRVSKROLSLGV�DQG

VWHURLGV���
LQFOXGLQJ�WKH�VH[�KRUPRQHV�

��([WHQVLYH�LQ�WKH�OLYHU��LW�KHOSV�LQ�GHWR[LI\LQJ�GUXJV�DQG
SRLVRQV�


7KH�URXJK�(5�
��,W�LV�²URXJK³�EHFDXVH�RI�WKH�DVVRFLDWHG�ULERVRPHV

�VLWHV�RI�SURWHLQ
V\QWKHVLV�

��,W�LV�HVSHFLDOO\�DEXQGDQW�LQ�WKRVH�FHOOV�WKDW�VHFUHWH
SURWHLQV�VXFK�DV�

GLJHVWLYH�JODQGV�DQG�DQWLERG\�SURGXFLQJ�FHOOV�
��7KHVH�VHFUHWRU\�SURWHLQV�DUH�SDFNDJHG�LQ�WUDQVSRUW

YHVLFOHV�WKDW�
FDUU\�WKHP�WR�WKHLU�QH[W�VWDJH�

��/DUJHVW�LQWHUQDO�PHPEUDQH��FRPSRVHG�RI�OLSLG
ELOD\HU

��6HUYHV�DV�D�V\VWHP�RI�FKDQQHOV�IURP�WKH
QXFOHXV

��)XQFWLRQV�LQ�VWRUDJH�DQG�VHFUHWLRQ
��7KHUH�DUH�WZR�W\SHV�RI�(5�WKRVH�DUH�
GLIIHUHQW�LQ�VWUXFWXUH�DQG�IXQFWLRQ�

���6PRRWK�(5�ORRNV�VPRRWK�EHFDXVH�LW�
ODFNV���GRHV�QRW�KDYH���ULERVRPHV�

���5RXJK�(5�ORRNV�URXJK�EHFDXVH�ULERVRPHV
�ERXQG�ULERVRPHV��DUH�DWWDFKHG�WR�LWV�RXWVLGH��

��&ROOHFW��SDFNDJH��DQG�GLVWULEXWH�PROHFXOHV�
V\QWKHVL]HG�DW�RQH�ORFDWLRQ�LQ�WKH�FHOO�DQG�XWLOL]HG�

DW�DQRWKHU�ORFDWLRQ
��0DQ\�WUDQVSRUW�YHVLFOHV�IURP�WKH�(5�WUDYHO�WR�WKH�
*ROJL�DSSDUDWXV�IRU�PRGLILFDWLRQ�RI�WKHLU�FRQWHQWV�
��7KH�*ROJL�ERG\µV�IXQFWLRQ�LV�PDQXIDFWXULQJ��

ZDUHKRXVLQJ��VRUWLQJ��3DFNDJLQJ���DQG�VKLSSLQJ�
PDWHULDOV�WR�RXWVLGH�WKH�FHOO�

��7KH�*ROJL�DOVR�PDQXIDFWXUHV�SRO\VDFFKDULGHV�
��,W�FRUUHFWO\�VHQG�SURWHLQV�WR�WKHLU�UHVSHFWLYH�DGGUHVV�
��,I�WKH�*ROJL�PDNHV�D�PLVWDNH�LQ�VKLSSLQJ�WKH�SURWHLQV

WR�WKH�ULJKW�DGGUHVV��
FHUWDLQ�IXQFWLRQV�LQ�WKH�FHOO�PD\�VWRS�

��7KH�*ROJL�DSSDUDWXV�LV�PRUH�DEXQGDQW�LQ�VHFUHWRU\
FHOOV�

��7KH�O\VRVRPH�LV�D�PHPEUDQH�
ERXQGHG�VDF�RI�HQ]\PHV�WKDW�

GLJHVWV�PDFURPROHFXOHV�
��/\VRVRPDO�HQ]\PHV�ZRUN�EHVW�DW�S+�

 ����DFLGLF��
��7KH�O\VRVRPDO�HQ]\PHV�DUH�

V\QWKHVL]HG�E\�URXJK�(5�DQG�WKHQ�
WUDQVIHUUHG�WR�WKH�*ROJL�WKHQ�WR�

O\VRVRPHV�

���7KH\�K\GURO\VH�SURWHLQV��IDWV��SRO\VDFFKDULGHV�
DQG��QXFOHLF�DFLGV�

���&DQ�GHVWUR\�WKH�FHOO�E\�DXWR�GLJHVWLRQ
�DXWRSKDJ\��

���&DQ�IXVH�ZLWK�IRRG�YDFXROHV�WR�GLJHVW�IRRG�
�ZKHQ�D�

IRRG�LWHP�LV�EURXJKW�LQWR�WKH�FHOO�E\�3KDJRF\WRVLV��
���&DQ�DOVR�IXVH�ZLWK�DQG�GLJHVW�DQRWKHU�RUJDQHOOH

RU�SDUW�RI�WKH�F\WRVRO��7KLV�SURFHVV�LV�FDOOHG
UHF\FOLQJ�ZKLFK�UHQHZV�WKH�RUJDQHOOH�DQG�RU�WKH

FHOO�
���7KH\�GLJHVW�XQZDQWHG�SDUWLFOHV�

���7KH\�KHOS�ZKLWH�EORRG�FHOOV�WR�GHVWUR\�EDFWHULD�



��7KH\�DUH�PHPEUDQH�ERXQG�VDFV�ZLWK
YDULHG�IXQFWLRQV�VXFK�DV�VWRUDJH�
GLJHVWLRQ��DQG�ZDVWH�UHPRYDO�

��&RQWDLQ�ZDWHU�VROXWLRQ�DQG�KHOS�SODQWV
PDLQWDLQ�VKDSH�

7KHUH�DUH�GLIIHUHQW�W\SHV�RI�YDFXROHV
LQFOXGLQJ�

���)RRG�YDFXROHV��IURP�SKDJRF\WRVLV��IXVH
ZLWK�

O\VRVRPHV�IRU�GLJHVWLRQ�
���&RQWUDFWLOH�YDFXROHV���IRXQG�LQ�

IUHVKZDWHU�SURWLVWV��H�J��3DUDPHFLXP��WR�
PDLQWDLQ�ZDWHU�EDODQFH��RVPRUHJXODWLRQ�

E\
SXPSLQJ�H[FHVV�ZDWHU�RXW�RI�WKH�FHOO�
���&HQWUDO�YDFXROHV��LQ�PDWXUH�SODQWV�

VWRUH�
ZDVWHV��PDLQWDLQ�WKH�FHOO�VKDSH�

$���3HUR[LVRPHV
��3HUR[LVRPHV�DUH�VLPLODU�LQ�DSSHDUDQFH�WR�

O\VRVRPHV��EXW�WKH�WZR�KDYH�GLIIHUHQW�
RULJLQV��

��/\VRVRPHV�DUH�JHQHUDOO\�IRUPHG�LQ�WKH�
*ROJL�FRPSOH[��

��:KHUHDV�SHUR[LVRPHV�DUH�VHOI�UHSOLFDWLQJ�
WKHPVHOYHV�

��&RQWDLQ�HQ]\PHV�IRU�GHJUDGLQJ�DPLQR�DFLGV�
DQG�IDWW\�DFLGV��7KHVH�UHDFWLRQV�SURGXFH�D�
WR[LF�K\GURJHQ�SHUR[LGH���+�2���DV�D�

E\SURGXFW�RI�FHOOXODU�PHWDEROLVP

���+\GURJHQ�SHUR[LGH��+�2���LV�D
SRLVRQ��EXW�WKH�SHUR[LVRPH�KDV

HQ]\PHV�WKDW�FRQYHUWV�+�2��WR�ZDWHU
�+�2��

���6RPH�SHUR[LVRPHV�EUHDN�IDWW\�DFLGV
GRZQ�WR�VPDOOHU�PROHFXOHV�WKDW�DUH
WUDQVSRUWHG�WR�PLWRFKRQGULD�DV�IXHO

�FHOOXODU�UHVSLUDWLRQ��
���7KH\�GHWR[LI\�DOFRKRO�DQG�RWKHU
KDUPIXO�FRPSRXQGV��7KXV��LW�H[LVWV

H[WHQVLYHO\�LQ�WKH�OLYHU�FHOOV�
���,QLWLDWH�WKH�SURGXFWLRQ�RI

SKRVSKROLSLGV��ZKLFK�DUH�W\SLFDOO\�XVHG
LQ�WKH�IRUPDWLRQ�RI�PHPEUDQHV�

%���0LWRFKRQGULD�
7KH\�DUH�URG�VKDSHG�RUJDQHOOHV
WKDW�FRQYHUW�R[\JHQ�DQG�QXWULHQWV
LQWR�$73��DGHQRVLQH�WULSKRVSKDWH�

GXULQJ�DHURELF�UHVSLUDWLRQ�
��0LWRFKRQGULD�DUH�WKH�VLWHV�RI

FHOOXODU�UHVSLUDWLRQ�
��*HQHUDWLQJ�$73�IURP�WKH
FDWDEROLVP�RI�VXJDUV�

IDWV��DQG�RWKHU�IXHOV�LQ�WKH
SUHVHQFH�RI�R[\JHQ�

��$OPRVW�DOO�HXNDU\RWLF�FHOOV�KDYH
PLWRFKRQGULD�

��0LWRFKRQGULD�DUH�PRELOH�DQG
PRYH�DURXQG�WKH�FHOO�

DORQJ�WUDFNV�LQ�WKH�F\WRVNHOHWRQ��
�
0LWRFKRQGULD�KDYH�D�VPRRWK
RXWHU�PHPEUDQH�DQG�D�KLJKO\

IROGHG�LQQHU�PHPEUDQH�IRUPLQJ�WKH
FULVWDH�

��7KH�LQQHU�PHPEUDQH�HQFORVHV
WKH�PLWRFKRQGULDO�PDWUL[��D�IOXLG�

ILOOHG�VSDFH�
ZLWK�WKH�PLWRFKRQGULDO�'1$�
ULERVRPHV��DQG�HQ]\PHV��
7KH�QXPEHU�RI�PLWRFKRQGULD

SUHVHQW�LQ�D�FHOO�GHSHQGV�XSRQ�WKH
PHWDEROLF�UHTXLUHPHQWV�RI�WKDW�FHOO�
DQG�PD\�UDQJH�IURP�D�VLQJOH�ODUJH

PLWRFKRQGULRQ�WR�
WKRXVDQGV��

7KH�PLWRFKRQGULRQ�LV�GLIIHUHQW�
IURP�PRVW�RWKHU�RUJDQHOOHV�

EHFDXVH�LW�KDV�LWV�RZQ�FLUFXODU�
'1$��VLPLODU�WR�WKH�'1$�RI�
SURNDU\RWHV��DQG�UHSURGXFHV�
LQGHSHQGHQWO\�RI�WKH�FHOO�LQ�

ZKLFK�LW�LV�IRXQG�
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,W�LV�PDGH�XS�RI���W\SHV�RI�ILEHUV

,W�KDV���PDLQ�IXQFWLRQV�

$�QHWZRUN�RI�ILEUHV�WKDW�SURYLGHV�VWUXFWXUDO�VXSSRUW��WR
�WKH

FHOO��7KH�F\WRVNHOHWRQ�DOVR�IXQFWLRQV�LQ�FHOO�PRWLOLW\�
�DQG�

UHJXODWLRQ�

���0LFURILODPHQWV
���0LFURWXEXOHV

���,QWHUPHGLDWH�ILODPHQWV

��3URYLGHV�PHFKDQLFDO�VXSSRUW�RI�
WKH�FHOO�DQG�NHHSV�RUJDQHOOHV�LQ�

WKHLU�IL[HG�ORFDWLRQV�
���+HOSV�PRYLQJ�PDWHULDOV�ZLWKLQ�

WKH�FHOO
��3OD\V�D�PDMRU�UROH�LQ�FHOO�PRWLOLW\

7KH�F\WRVNHOHWRQ�LV�G\QDPLF��GLVPDQWOLQJ�LQ�RQH�SDUW��
�DQG

UHDVVHPEOLQJ�LQ�DQRWKHU�WR�FKDQJH�FHOO�VKDSH�
��7KH�F\WRVNHOHWRQ�SOD\V�D�PDMRU�UROH�LQ�FHOO�PRWLOLW\�E\�

LQWHUDFWLQJ�ZLWK�PRWRU�SURWHLQV����
��0RWRU�SURWHLQV�DUH�DEOH�WR�PRYH�DORQJ�WKH�VXUIDFH�RI

D�VXLWDEOH�
VXEVWUDWH��SRZHUHG�E\�$73��

��0RWRU�SURWHLQV�DUH�WKH�GULYLQJ�IRUFH�EHKLQG�PRVW
DFWLYH�WUDQVSRUW�RI�

SURWHLQV�DQG�YHVLFOHV�LQ�WKH�F\WRSODVP�
&HOO�0RYHPHQW

°�,Q�FLOLD�DQG�IODJHOOD�PRWRU�
SURWHLQV�SXOO�FRPSRQHQWV�
RI�WKH�F\WRVNHOHWRQ�SDVW�

�RWKHU�HDFK
°�7KLV�LV�DOVR�WUXH�LQ�PXVFOH�

FHOOV�

0RWRU�SURWHLQV�DUH�D�FODVV�RI
PROHFXODU�PRWRUV�WKDW�DUH�DEOH

WR�PRYH�DORQJ�WKH�
VXUIDFH�RI�D�VXLWDEOH�VXEVWUDWH�

7KH\�DUH�SRZHUHG�E\�WKH
K\GURO\VLV�RI�$73�DQG�FRQYHUW

FKHPLFDO�HQHUJ\�LQWR
PHFKDQLFDO�ZRUN�

02725�3527(,16
�:$/.6��$/21*�$

0,&5278%8/(�75$&.

��,QWHUDFWLRQV�RI�PRWRU�SURWHLQV�DQG�WKH
F\WRVNHOHWRQ�FLUFXODWHV�
PDWHULDOV�ZLWKLQ�WKH�FHOO�

��7KH�F\WRVNHOHWRQ�PD\�WUDQVPLW�PHFKDQLFDO
VLJQDOV�WKDW�

UHDUUDQJH�WKH�QXFOHROL�DQG�RWKHU�VWUXFWXUHV��
��0RWRU�PROHFXOHV�DOVR�

FDUU\�YHVLFOHV�RU�RUJDQHOOHV
WR�YDULRXV�GHVWLQDWLRQV�

�WKH�E\�SURYLGHG�
F\WRVNHOHWRQ��

�0LFURWXEXOHV�IXQFWLRQV�DV�WUDFNV
��WKDW�JXLGH�PRWRU�SURWHLQV�FDUU\LQJ
RUJDQHOOHV�WR�WKHLU�GHVWLQDWLRQ��


7KH\�PRYH�FKURPRVRPHV�GXULQJ
FHOO�GLYLVLRQ



,Q�PDQ\�FHOOV��PLFURWXEXOHV�JURZ�RXW�IURP�D��
�FHQWURVRPH����QHDU�WKH�QXFOHXV

&HQWURVRPH
��,Q�DQLPDO�FHOOV��WKH�FHQWURVRPH�KDV�D�SDLU�RI

FHQWULROHV��HDFK�
ZLWK���WULSOHWV�RI�PLFURWXEXOHV��������SDWWHUQ��

DUUDQJHG�LQ�D�ULQJ��ո�
��'XULQJ�FHOO�GLYLVLRQ�WKH�FHQWULROHV�UHSOLFDWH��

��0LFURWXEXOHV�DUH�WKH�FHQWUDO�VWUXFWXUDO
VXSSRUWLQJ�ERWK�FLOLD�DQG�IODJHOOD��

°�%RWK�FDQ�PRYH�XQLFHOOXODU�DQG�VPDOO
PXOWLFHOOXODU�RUJDQLVPV�E\�

SURSHOOLQJ�ZDWHU�RXWVLGH�WKH�RUJDQLVP�
��&LOLD�XVXDOO\�RFFXU�LQ�ODUJH�QXPEHUV�RQ�WKH

FHOO�VXUIDFH�
��)ODJHOOD�XVXDOO\�RFFXU�LQ�MXVW�RQH�RU�D�IHZ

SHU�FHOO�
��&LOLD�PRYH�PRUH�OLNH�RDUV�ZLWK�DOWHUQDWLQJ

SRZHU�DQG�UHFRYHU\�
VWURNHV�

��)ODJHOOD�KDYH�DQ�XQGXODWRU\�PRYHPHQW����
��6R��WKH\�GLIIHU�LQ�WKHLU�EHDWLQJ�SDWWHUQ

Y�%RWK�FLOLD�DQG�IODJHOOD�KDYH�WKH�XOWUDVWUXFWXUH
VDPH

Y�%RWK�KDYH�D�FRUH��RI�PLFURWXEXOHV�VKHDWKHG�E\
WKH�SODVPD�PHPEUDQH�

Y���GRXEOHWV��������SDWWHUQ����DUUDQJHG
PLFURWXEXOHV�RI�DURXQG�D�SDLU�DW�WKH�FHQWHU�
Y�)OH[LEOH�²ZKHHOV³�RI�SURWHLQV�FRQQHFW�
RXWHU�GRXEOHWV�WR�HDFK�RWKHU�DQG�WR�

WKH�FRUH�
Y�7KH�RXWHU�GRXEOHWV�DUH�DOVR�FRQQHFWHG�E\�PRWRU

SURWHLQV�
Y�7KXV��WKH�VWUXFWXUH�RI�WKH�FLOLXP�DQG�

IODJHOOXP�LV�GLIIHUHQW�IURP�WKDW�RI�WKH�FHQWULROH�

��&LOLD�DQG�IODJHOOD�KDYH�DUPV�RI�D
PRWRU�SURWHLQ����G\QHLQ�

°�'\QHLQ�DUPV�DOWHUQDWHO\�JUDE��PRYH�
DQG�UHOHDVH�WKH�RXWHU�PLFURWXEXOHV�
°�3URWHLQ�FURVV�OLQNV�OLPLW�VOLGLQJ�DQG
WKH�IRUFH�LV�H[SUHVVHG�DV�EHQGLQJ

&HOO�PHPEUDQH�
7KH�SODVPD�PHPEUDQH�IXQFWLRQV

DV�D�VHOHFWLYH�EDUULHU��WKDW�
�DOORZVSDVVDJH�RI

R[\JHQ�QXWULHQWV��DQG�ZDVWHV�IRU
WKH�ZKROH�YROXPH�RI�WKH�FHOO�

&RPSRVHG�RI�D�NLQG�RI�OLSLGV�
�SKRVSKROLSLGV��DQG�SURWHLQV

/LSLG�OD\HU�FRQWDLQV�K\GURSKLOLF
DQG�K\GURSKRELF�UHJLRQV



ǉǈǑ�Ʃā
Ǒ�ƛåÓĚí�ĝĄŖś



Y�7KH�SODVPD�PHPEUDQH�VHSDUDWHV�WKH�OLYLQJ�FHOO�IURP�LWV�
QRQOLYLQJ�VXUURXQGLQJV�

Y�7KLV�WKLQ�EDUULHU����QP�WKLFN��FRQWUROV�WUDIILF�LQWR�DQG�RXW�
RI�WKH�FHOO�

Y�/LNH�RWKHU�PHPEUDQHV��WKH�SODVPD�PHPEUDQH�LV�
VHOHFWLYHO\�SHUPHDEOH���ؐDOORZLQJ�VRPH�VXEVWDQFHV�

WR�FURVV�PRUH�HDVLO\�WKDQ�RWKHUV�
Y�7KH�PRVW�DEXQGDQW�OLSLGV�LQ�WKH�FHOO�PHPEUDQH�DUH�

SKRVSKROLSLGV�
Y�3KRVSKROLSLGV�DQG�PRVW�RWKHU�PHPEUDQH�FRQVWLWXHQWV�

DUH�DPSKLSDWKLF�PROHFXOHV�
Y�$PSKLSDWKLF�PROHFXOHV�KDYH�ERWK�K\GURSKRELF�UHJLRQV�DQG�

K\GURSKLOLF�UHJLRQV

�Y�7KH�OLSLG�PROHFXOHV�LQ�WKH�ELOD\HU���DUH
DUUDQJHG�DV�K\GURSKRELF�IDWW\�DFLG�WDLOV�WKDW

DUH�VKHOWHUHG��IURP�ZDWHU�ZKLOH�WKH�
K\GURSKLOLF�SKRVSKDWH�JURXSV�LQWHUDFW�ZLWK�

ZDWHU�
Y�6RPH�PHPEUDQH�SURWHLQV�DUH�DPSKLSDWKLF��
ZLWK�K\GURSKRELF�DQG�K\GURSKLOLF�UHJLRQV�
Y�,I�DW�WKH�VXUIDFH��WKH�K\GURSKLOLF�UHJLRQV�

ZRXOG�EH�LQ�FRQWDFW�ZLWK�ZDWHU�
Y�,Q�WKLV�IOXLG�PRVDLF�PRGHO��WKH�K\GURSKLOLF�UHJLRQV�RI
SURWHLQV�DQG�KHDGV�SKRVSKROLSLGV�DUH�LQ�FRQWDFW�ZLWK
ZDWHU��ZKLOH�WKH�K\GURSKRELF�UHJLRQV�DUH�LQ�D�QRQ�

DTXHRXV�HQYLURQPHQW��

$�PHPEUDQH�LV�D�FROODJH�؏RI�GLIIHUHQW�SURWHLQV��
HPEHGGHG���LQ�WKH�IOXLG�PDWUL[�RI�WKH�OLSLG

�ELOD\HU

7R�ZRUN�SURSHUO\�
ZLWK�SHUPHDELOLW\��
PHPEUDQH�PXVW�

EH�IOXLG�DERXW�DV�IOXLG�DV�RLO�

%���7KH�SODVPD�PHPEUDQH�KDV�D�XQLTXH�
FROOHFWLRQ�RI�SURWHLQV�

7KHUH�DUH�WZR�SRSXODWLRQV�RI�0(0%5$1(�3527(,16�
���3HULSKHUDO�SURWHLQ����K\GURSKLOLF��LV�QRW�HPEHGGHG�LQ

WKH�OLSLG�
ELOD\HU�DW�DOO��,QVWHDG��LW�LV�ORRVHO\�ERXQGHG�WR�WKH

VXUIDFH�RI�WKH�SURWHLQ��
RIWHQ�FRQQHFWHG�WR�WKH�RWKHU�SRSXODWLRQ�RI�PHPEUDQH

SURWHLQV�
���,QWHJUDO�SURWHLQ�ؐSHQHWUDWHV�WKH�K\GURSKRELF�FRUH�RI

WKH�OLSLG�
ELOD\HU��RIWHQ�FRPSOHWHO\�VSDQQLQJ�WKH�PHPEUDQH��D

WUDQVPHPEUDQH�
SURWHLQ���,W�LV�DPSKLSDWKLF��EHFDXVH��

��:KHUH�LW�LV�LQ�FRQWDFW�ZLWK�WKH�FRUH��LW�
KDV�D�K\GURSKRELF�UHJLRQ�

��:KHUH�LW�LV�LQ�FRQWDFW�ZLWK�WKH�DTXHRXV�
HQYLURQPHQW�RXWVLGH�WKH�PHPEUDQH��LW�

KDV�D�K\GURSKLOLF�UHJLRQ�

�6HOHFWLYH�SHUPHDELOLW\���
$�VWHDG\�WUDIILF�RI�VPDOO�PROHFXOHV�DQG�LRQV�PRYHV�DFURVV

�WKH�SODVPD�PHPEUDQH�LQ�ERWK�GLUHFWLRQV
Y�)RU�H[DPSOH��VXJDUV��DPLQR�DFLGV��DQG�RWKHU�QXWULHQWV
HQWHU�D�PXVFOH�FHOO�DQG�PHWDEROLF�ZDVWH�SURGXFWV�OHDYH�LW�

Y�7KH�FHOO�DEVRUEV�2��DQG�H[SHOV�&2��
Y�,W�DOVR�UHJXODWHV�FRQFHQWUDWLRQV�RI�LQRUJDQLF�LRQV��OLNH�1D�
��.���&D����DQG�&O���E\�SDVVLQJ�WKHP�DFURVV�WKH�PHPEUDQH�

Y�+RZHYHU��VXEVWDQFHV�GR�QRW�PRYH�DFURVV�WKH�EDUULHU
LQGLVFULPLQDWHO\��DV�PHPEUDQH�LV�VHOHFWLYHO\�SHUPHDEOH��

Y�+\GURSKRELF�PROHFXOHV��OLNH�K\GURFDUERQV��&2���DQG�2��
FDQ�

GLVVROYH�LQ�WKH�OLSLG�ELOD\HU�DQG�FURVV�HDVLO\�DV�GHVFULEHG�LQ
WKH�SUHYLRXV�VOLGH�

Y�,RQV�DQG�SRODU�PROHFXOHV�OLNH�+�2�DQG�JOXFRVH�SDVV
WKURXJK�FKDQQHO�SURWHLQV�DV�GHVFULEHG�LQ�WKH�SUHYLRXV�VOLGH�
Y�7KXV�PHPEUDQH�SURWHLQV�DVVLVW�DQG�UHJXODWH��WKH�WUDQVSRUW

RI�LRQV�DQG�SRODU�PROHFXOHV�



WUDQVSRUW�3DVVLYH���
,QYROYHV�WKH�PRYHPHQW�RI�PROHFXOHV�DFURVV�WKH�FHOO

PHPEUDQH�
ZLWKRXW�WKH�QHHG�RI�HQHUJ\�E\�WKH�FHOO�

1R�(1(5*<�LV�UHTXLUHG�WR�PRYH�VXEVWDQFHV�DFURVV
PHPEUDQH�

�ZDWHU��OLSLGV��DQG�RWKHU�OLSLG�VROXEOH�VXEVWDQFHV��
5DWKHU��WKH�&21&(175$7,21�*5$',(17

UHSUHVHQWV�
7\SHV�RI�3DVVLYH�WUDQVSRUW�

,��'LIIXVLRQ�
,,��2VPRVLV

,,,��)DFLOLWDWHG�'LIIXVLRQ

,���'LIIXVLRQ�
�7KH�SDVVLYH�WUDQVSRUW�RI�VROXWHV�PROHFXOHV�

,V�WKH�WHQGHQF\�RI�PROHFXOHV�RI�DQ\
VXEVWDQFH�WR�VSUHDG�RXW��LQ�WKH�DYDLODEOH

VSDFH�UDQGRPO\��
��)RU�H[DPSOH��D�SHUPHDEOH�PHPEUDQH���
�VHSDUDWLQJ�D�VROXWLRQ�ZLWK�VXJDU�PROHFXOHV
IURP�SXUH�ZDWHU��VXJDU�PROHFXOHV�ZLOO�FURVV

WKH�EDUULHU�UDQGRPO\�
��7KH�VXJDU�PROHFXOHV�ZLOO�FURVV�WKH

PHPEUDQH�XQWLO�ERWK�VROXWLRQV�KDYH�HTXDO
FRQFHQWUDWLRQV�RI�WKH�VXJDU��G\QDPLF

HTXLOLEULXP

��$�VXEVWDQFH�ZLOO�GLIIXVH�IURP�ZKHUH�LW�LV
PRUH�FRQFHQWUDWHG�WR�ZKHUH�

LW�LV�OHVV�FRQFHQWUDWHG��GRZQ�LWV
FRQFHQWUDWLRQ�JUDGLHQW�

��2VPRVLV�
,W�LV�WKH�SDVVLYH�WUDQVSRUW�LQ�ZKLFK�ZDWHU�GLIIXVHV

DFURVV�D�VHOHFWLYHO\�SHUPHDEOH�PHPEUDQH�IURP�WKH
K\SRWRQLF�VROXWLRQ�WR�WKH�K\SHUWRQLF�VROXWLRQ�XQWLO

WKH�VROXWLRQV�EHFRPH�LVRWRQLF�
7\SHV�RI�VROXWLRQV�

��7KH�VROXWLRQ�ZLWK�WKH�KLJKHU�FRQFHQWUDWLRQ�RI
VROXWHV�LV�K\SHUWRQLF�

��7KH�VROXWLRQ�ZLWK�WKH�ORZHU�FRQFHQWUDWLRQ�RI
VROXWHV�LV�K\SRWRQLF�

��6ROXWLRQV�ZLWK�HTXDO�VROXWH�FRQFHQWUDWLRQV�DUH
LVRWRQLF�


+\SHUWRQLF�VROXWLR�
FFRQWDLQV�KLJK�FRQFHQWUDWLRQ�RI�VROXWH�PROHFXOHV�


+\SRWRQLDV�VROXWLR�
FRQWDLQV�ORZ�FRQFHQWUDWLRQ�RI�VROXWH�PROHFXOHV


LVRWRQLF�VROXWLRQ�
FRQWDLQ�HTXDO�FRQFHQWUDWLRQV�RI�VROXWH�PROHFXOHV�

2UJDQLVPV�ZLWKRXW�ULJLG�ZDOOV�KDYH�

([DPSOH��3DUDPHFLXP�KDV�D�

��7KH�FHOO�LQ�D�K\SHUWRQLF�HQYLURQPHQW�
ZLOO�ORRVH�ZDWHU��VKULYHO���DQG�GLH�

��$�FHOO�LQ�D�K\SRWRQLF�VROXWLRQ�ZLOO�JDLQ�ZDWHU��VZHOO�
DQG�EXUVW�

��1RWKLQJ�ZLOO�KDSSHQ�IRU�D�FHOO�LQ�DQ�LVRWRQLF
VROXWLRQ

RVPRWLF�SUREOHPV�LQ�HLWKHU�D�
K\SHUWRQLF�RU�K\SRWRQLF�HQYLURQPHQW�

DQG�PXVW�KDYH�DGDSWDWLRQV�IRU�
RVPRUHJXODWLRQ�WR�PDLQWDLQ�
WKHLU�LQWHUQDO�HQYLURQPHQW�

VSHFLDOL]HG�RUJDQHOOH��WKH�FRQWUDFWLOH�
YDFXROH���WKDW�IXQFWLRQV�DV�D�SXPS�WR�

IRUFH�ZDWHU�RXW�RI�WKH�FHOO�

��0DQ\�SRODU�PROHFXOHV�DQG�LRQV�GLIIXVH�SDVVLYHO\
WKURXJK�WKH�OLSLG�ELOD\HU

ZLWK�WKH�KHOS�RI�WUDQVSRUW�SURWHLQV��JDWHG
FKDQQHOV���

��7KH�SDVVLYH�PRYHPHQW�RI�PROHFXOHV�GRZQ�LWV�
FRQFHQWUDWLRQ�JUDGLHQW�YLD�D�WUDQVSRUW�SURWHLQ�LV

FDOOHG�
IDFLOLWDWHG�GLIIXVLRQ��

��0DQ\�WUDQVSRUW�SURWHLQV�
VLPSO\�SURYLGH�FKDQQHOVDOORZLQJ�D�VSHFLILF

PROHFXOH�
RU�LRQ�WR�FURVV�WKH�PHPEUDQH�
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��6RPH�IDFLOLWDWHG�WUDQVSRUW�SURWHLQV�FDQ�PRYH�VROXWHV�DJDLQVW
WKHLU�FRQFHQWUDWLRQ�JUDGLHQW��IURP�WKH�VLGH�ZKHUH�WKH\�DUH�OHVV
FRQFHQWUDWHG�WR�WKH�VLGH�ZKHUH�WKH\�DUH�PRUH�FRQFHQWUDWHG�
��7KLV�DFWLYH�WUDQVSRUW�UHTXLUHV�PHWDEROLF�HQHUJ\�YLD�$73�

��$FWLYH�WUDQVSRUW�LV�FULWLFDO�IRU�D�FHOO�WR�PDLQWDLQ�LWV
LQWHUQDOFRQFHQWUDWLRQV�RI�VPDOO�PROHFXOHV�

��$FWLYH�WUDQVSRUW�LV�SHUIRUPHG�E\�VSHFLILF�SURWHLQV�HPEHGGHG
LQ�WKH�PHPEUDQHV�FDOOHG�WUDQVSRUW�SURWHLQ��7��SURWHLQ��

�

��7KH�VRGLXP�SRWDVVLXP�SXPS�
DFWLYHO\�PDLQWDLQV�WKH�JUDGLHQW�RI�VRGLXP��1D���DQG�SRWDVVLXP

LRQV��.���DFURVV�WKH�PHPEUDQH�
°�7KH�DQLPDO�FHOO�KDV�KLJKHU�FRQFHQWUDWLRQV�RI�.��DQG�ORZHU

FRQFHQWUDWLRQV�RI�1D��LQVLGH�WKH�FHOO�
°�7KH�VRGLXP�SRWDVVLXP�SXPS��7��SURWHLQ��XVHV�WKH�HQHUJ\�RI

RQH�$73�WR�SXPS���1D��LRQV�RXW�DQG���.��LRQV�LQ�

%RWK�GLIIXVLRQ�DQG�IDFLOLWDWHG�GLIIXVLRQ�DUH�IRUPV�RI
SDVVLYH�WUDQVSRUW�RI�PROHFXOHV�GRZQ�WKHLU

FRQFHQWUDWLRQ�JUDGLHQW��ZKLOH�DFWLYH�WUDQVSRUW
UHTXLUHV�DQ�LQYHVWPHQW�RI�HQHUJ\�WR�PRYH

PROHFXOHV�DJDLQVW�WKHLU�FRQFHQWUDWLRQ�JUDGLHQW

����7UDQVSRUW�RI�ODUJH�PROHFXOHV
�PDFURPROHFXOHV�


/DUJH�PROHFXOHV�DUH�WUDQVSRUWHG�E\�([RF\WRVLV
DQG�HQGRF\WRVLV


6PDOO�PROHFXOHV�DQG�ZDWHU�HQWHU�RU�OHDYH�WKH�FHOO�
WKURXJK�WKH�OLSLG�ELOD\HU�RU�E\�WUDQVSRUW�SURWHLQV�

/DUJH�PROHFXOHV��VXFK�DV�SRO\VDFFKDULGHV��
SURWHLQV�DQG�OLSRSURWHLQ�SDUWLFOHV�FURVV�WKH�

PHPEUDQH�E\�YHVLFOHV���
���([RF\WRVLV��


$�WUDQVSRUW�YHVLFOH�EXGGHG�IURP�WKH�*ROJL
DSSDUDWXV�LV�PRYHG�E\�

WKH�F\WRVNHOHWRQ�WR�WKH�SODVPD�PHPEUDQH�

:KHQ�WKH�WZR�PHPEUDQHV�FRPH�LQ�FRQWDFW����WKH
ELOD\HUV�IXVH�DQG�VSLOO�WKH�FRQWHQWV�WR�WKH�RXWVLGH

��(QGRF\WRVLV
$�FHOO�EULQJV�LQ�PDFURPROHFXOHV�DQG�SDUWLFXODWH
PDWWHU�E\�IRUPLQJ�QHZ�YHVLFOHV�IURP�WKH�SODVPD

PHPEUDQH�DQG�LQFOXGH�WKH�IROORZLQJ�
$�3KDJRF\WRVLV

&DOOHG�²FHOOXODU�HDWLQJ³��7KH�FHOO�HQJXOIV�؏D��
�SDUWLFOH�E\�H[WHQGLQJ�SVHXGRSRGLD

DURXQG�LW�DQG�SDFNDJLQJ�LW�LQ�D�ODUJH�YDFXROH�
��7KH�FRQWHQWV�RI�WKH�YDFXROH�DUH�GLJHVWHG�ZKHQ

WKH�YDFXROH�IXVHV�ZLWK�D�O\VRVRPH�

�³%���3LQRF\WRVLV���³�FHOOXODU�GULQNLQJ
$�FHOO�FUHDWHV�D�YHVLFOH�DURXQG�GURSOHWV�RI�H[WUDFHOOXODU�IOXLG�

°�7KLV�LV�D�QRQ�VSHFLILF�SURFHVV
&���UHFHSWR�PHGLDWHG�HQGRF\WRVLV�


,W�,V�FDOOHG��6HOHFWLYH�HDWLQJ��ZKLFK�LV�YHU\�VSHFLILF�LQ�ZKDW
VXEVWDQFHV�DUH�EHLQJ�

WUDQVSRUWHG�
��,W�LV�WULJJHUHG�؏ZKHQ�H[WUDFHOOXODU�VXEVWDQFHV�ELQG�WR

VSHFLDO�UHFHSWRUV�
���RQ�WKH�PHPEUDQH�VXUIDFH��7KLV�WULJJHUV�WKH�IRUPDWLRQ�RI�D

YHVLFOH�
��,W�HQDEOHV�D�FHOO�WR�WDNH�ODUJH�TXDQWLWLHV�RI�VSHFLILF

PDWHULDOV�WKDW�PD\�EH�LQ�ORZ�
FRQFHQWUDWLRQV�LQ�WKH�HQYLURQPHQW�



ǉǈǑ�Ʃā
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$FWLYDWLRQ�(QHUJ\��
,W�LV�WKH�PLQLPXP�DPRXQW�RI�HQHUJ\�QHHGHG�WR�VWDUW�D�UHDFWLRQ��,W�LV�
WKH�DPRXQW�RI�HQHUJ\�QHHGHG�IRU�WKH�UHDFWLRQ��EHWZHHQ�HQ]\PH�	�

VXEVWUDWH��WR�FRPSOHWH��WR�EUHDN�WKH�ERQGV��
5DLVLQJ�WKH�WHPSHUDWXUH�IRU�WKHVH�UHDFWLRQV�WR�FRPSOHWH�ZLOO�HLWKHU

GHQDWXUH�WKH�FRPSRXQGV�RU�NLOO�WKH�FHOO�
7KXV��RUJDQLVPV�PXVW�WKHUHIRUH�XVH�D�FDWDO\VW

&DWDO\VW�
,W�LV�D�FKHPLFDO�DJHQW�WKDW�DFFHOHUDWH�WKH�UHDFWLRQ�ZLWKRXW�EHLQJ�

�
FRQVXPHG�E\�WKH�UHDFWLRQ�

�$Q�HQ]\PH�LV�D�VSHFLILF��FDWDO\VW�IRU�VSHFLILF
UHDFWDQWV�DW�DQ\�WLPH�LQ�WKH�FHOO��H�J��6XFUDVH�IRU�RQO\�6XFURVH�

$FWLYDWLRQ�HQHUJ\��LV�WKH�DPRXQW�RI�
HQHUJ\�QHFHVVDU\�WR�SXVK�WKH�

UHDFWDQWV�RYHU�DQ�HQHUJ\�EDUULHU�
$W�WKH�WUDQVLWLRQ�VWDWH��WKH�PROHFXOHV�

DUH�DW�DQ�XQVWDEOH�SRLQW�
7KH�GLIIHUHQFH�EHWZHHQ�IUHH�HQHUJ\�
RI�WKH�SURGXFWV�DQG�WKH�IUHH�HQHUJ\�

RI�WKH�UHDFWDQWV�LV�WKH�GHOWD�*�
(Q]\PH�FDQ�LQFUHDVH�WKH�UDWH�RI�

UHDFWLRQV�E\�ORZHULQJ�($��
7KH�WUDQVLWLRQ�VWDWH�FDQ�WKHQ�
EH�UHDFKHG�HYHQ�DW�PRGHUDWH�

WHPSHUDWXUHV�

(Q]\PHV
3URWHLQ�PROHFXOHV�ZLWK�FDWDO\WLF�SURSHUWLHV�GXH�WR�

WKHLU�SRZHU�RI�VSHFLILF�DFWLYDWLRQ
�

+\GURO\VLV�RI�VXFURVH�LQ�WKH�SUHVHQFH�RI�6XFUDVH�UHVXOWV�
LQ�LWV�WZR�PRQRVDFFKDULGH�FRPSRQHQWV��7KLV�SURFHVV�LQFOXGH�

���%UHDNLQJ�WKH�ERQG�EHWZHHQ�*OXFRVH�DQG�)UXFWRVH�
���7KHQ��IRUPLQJ�QHZ�ERQGV�ZLWK�+��DQG�2+��WR�IURP�ZDWHU�
7KLV�SURFHVV�FRQVXPHV��HQHUJ\��$FWLYDWLRQ�(QHUJ\��($�


&KHPLFDO�UHDFWLRQV�EHWZHHQ�PROHFXOHV�LQYROYH�ERWK�ERQG
EUHDNLQJ�DQG�ERQG�IRUPLQJ�


7R�K\GURO\]H��K\GUDWLRQ��VXFURVH��WKH�ERQG�EHWZHHQ�JOXFRVH
DQG�IUXFWRVH�PXVW�EH�EURNHQ�YLD�K\GURO\VLV�LQ�WKH�SUHVHQFH�RI

VXFUDVH��WKH�FDWDO\VW�

7KH�VXEVWUDWH����LV�D�UHDFWDQW�ZKLFK�ELQGV�WR��
�DQ�HQ]\PH

��:KHQ�D�VXEVWUDWH�ELQGV�WR�DQ�HQ]\PH��WKH
HQ]\PH�FDWDO\]HV��WKH�

FRQYHUVLRQ��RI�WKH�VXEVWUDWH�WR�WKH�SURGXFW��
°�6XFUDVH��FDWDO\VW��LV�DQ�HQ]\PH�WKDW�ELQGV

WR�VXFURVH��VXEVWUDWH��DQG�
EUHDNV�WKH�GLVDFFKDULGH�LQWR�IUXFWRVH�DQG

JOXFRVH��SURGXFWV��
�
�

6SHFLILFLW\�RI�HQ]\PH��UHIHUV�WR�WKH�VKDSH�RI
�LWV

$FWLYH�6LWH�LQWR�ZKLFK�ILWV�WKH�VXUIDFH�RI�WKH�
VXEVWUDWH�

7KH�VSHFLILFLW\�RI�DQ�HQ]\PH�LV�GXH�WR�WKH�ILW
EHWZHHQ���WKH�

$V�WKH�VXEVWUDWH�ELQGV��WKH�HQ]\PH
FKDQJHV�VKDSH�WR�ILW�WKH�

�WKH�DFWLYH�VLWH��RI�DQ�HQ]\PHV�LV�WKH�JURRYH


��RQ�WKH

VXUIDFH�RI�WKH�HQ]\PH�LQWR�ZKLFK�WKH�VXEVWUDWH
ILWV�

DFWLYH�VLWH�DQG�WKDW�RI�WKH�VXEVWUDWH�

VXEVWUDWH��EULQJLQJ�FKHPLFDO�JURXSV�LQ�SRVLWLRQ
WR�FDWDO\]H�WKH�

UHDFWLRQ�



���S+�DOVR�LQIOXHQFHV�WKH�UHDFWLRQ�UDWH��HDFK�HQ]\PH
KDV�

DQ�RSWLPDO�S+�IDOOV�EHWZHHQ�S+�������IRU�PRVW�
HQ]\PHV�

��+RZHYHU��GLJHVWLYH�HQ]\PHV�LQ�WKH�
VWRPDFK�DUH�GHVLJQHG�WR�ZRUN�EHVW�
DW�S+���ZKLOH�WKRVH�LQ�WKH�LQWHVWLQH
DUH�RSWLPDO�DW�S+����ERWK�PDWFKLQJ�

WKHLU�ZRUNLQJ�HQYLURQPHQWV�
&RIDFWRUV���

$�QRQ�SURWHLQ�KHOSHUV�IRU�FDWDO\WLF�DFWLYLW\�RI
HQ]\PHV��7KH\�ELQG�

SHUPDQHQWO\�WR�WKH�HQ]\PH�DQG�LQFOXGH�WZR�W\SHV��
D���,QRUJDQLF�FRIDFWRUV��LQFOXGH�]LQF��LURQ��DQG�FRSSHU�
E���2UJDQLF�FRIDFWRUV��LQFOXGH�YLWDPLQV�RU�PROHFXOHV

GHULYHG
IURP�YLWDPLQV��FRHQ]\PHV��

�

��&KDQJHV�LQ�VKDSH�RI�WKH�HQ]\PH�PROHFXOH�LQIOXHQFH�WKH�
UHDFWLRQ�UDWH�

��6RPH�FRQGLWLRQV�OHDG�WR�WKH�PRVW�DFWLYH�FRQIRUPDWLRQ�
DQG�OHDG�WR�RSWLPDO�UDWH�RI�UHDFWLRQ��7KHVH�IDFWRUV�DUH�

���7HPSHUDWXUH��KDV�D�PDMRU�
LPSDFW�RQ�UHDFWLRQ�UDWH�

Y�$V�WHPSHUDWXUH�LQFUHDVHV��
UHDFWLRQ�EHWZHHQ�VXEVWUDWH�DQG�

DFWLYH�VLWHV�RFFXU�IDVWHU�
Y�+RZHYHU��DW�VRPH�SRLQW�WKHUPDO�
LQFUHDVH�EHJLQV�WR�GHQDWXUH�WKH�

HQ]\PH�
Y�(DFK�HQ]\PH�KDV�DQ�RSWLPDO�WHPSHUDWXUH

���7KH�VXEVWUDWH�ELQGV�WR�WKH�DFWLYH�VLWH�RI�HQ]\PH�
���7KLV�IRUPV�DQ�(Q]\PH�6XEVWUDWH�FRPSOH[��YLD�ZHDN

K\GURJHQ�ERQGV��
���7KH�DFWLYH�VLWH�FDWDO\]HV�WKH�FRQYHUVLRQ�RI�WKH�

VXEVWUDWH�WR�ILQDO�SURGXFWV��WR�LWV�RULJLQDO�FRPSRQHQWV��E\
EUHDNLQJ�ERQGV��

���7KH�UHVXOWLQJ�SURGXFWV�UHOHDVH�IURP�WKH�HQ]\PH�
���7KH�HQ]\PH�VWDUWV�DQRWKHU�UHDFWLRQ�RYHU�DQG�RYHU

DJDLQ�
���7KXV��WKH�HQ]\PH�FDQ�KDYH�D�KXJH�PHWDEROLF�HIIHFW�LQ

WKH�FDWDO\WLF�F\FOH�

$�VLQJOH�HQ]\PH�PROHFXOH�FDQ�FDWDO\]H�WKRXVDQGV�RU
PRUH�UHDFWLRQV�D�VHFRQG�

(Q]\PHV�DUH�XQ�DIIHFWHG�E\�WKH�UHDFWLRQ�DQG�DUH
UHXVDEOH�

0RVW�PHWDEROLF�HQ]\PHV���FDQ�FDWDO\]H�D�UHDFWLRQ�LQ
ERWK�WKH�IRUZDUG�DQG�UHYHUVH�GLUHFWLRQV�

7KH�HQ]\PH�ORZHUV�WKH�DFWLYDWLRQ�HQHUJ\�DQG�VSHHG
XS�WKH�UHDFWLRQ�

7KH�UDWH�WKDW�D�VSHFLILF�QXPEHU�RI�HQ]\PHV�FRQYHUWV
VXEVWUDWHV�WR�SURGXFWV�GHSHQGV�LQ�SDUW�RQ�VXEVWUDWH

FRQFHQWUDWLRQV�
$W�VRPH�VXEVWUDWH�FRQFHQWUDWLRQV��WKH�DFWLYH�VLWHV�RQ
DOO�HQ]\PHV�DUH�VDWXUDWLRQ�HQ]\PH�FDOOHG����HQJDJHG


7KH�DFWXDO�GLUHFWLRQ�GHSHQGV�RQ�WKH�UHODWLYH
FRQFHQWUDWLRQV�RI�SURGXFWV�

DQG�UHDFWDQWV�

(Q]\PHV�FDWDO\]H�UHDFWLRQV�LQ�WKH�GLUHFWLRQ�RI

HTXLOLEULXP��

��,QKLELWRUV�DUH�FKHPLFDOV�WKDW�UHGXFH�WKH�UDWH�RI
HQ]\PDWLF�UHDFWLRQV��

��7KH�DUH�XVXDOO\�VSHFLILF�DQG�ZRUN�DW�ORZ�FRQFHQWUDWLRQV�
��7KH\�EORFN�WKH�HQ]\PH�EXW�WKH\�GR�QRW�XVXDOO\�GHVWUR\

LW��
��0DQ\�GUXJV�DQG�SRLVRQV�DUH�LQKLELWRUV�RI�HQ]\PHV�LQ

WKH�QHUYRXV�V\VWHP�
&RPSHWLWLYH�LQKLELWLRQ��WKH�LQKLELWRU�ELQGV�WR�WKH�VDPH��

�VLWH�DV
WKH�VXEVWUDWH��WKXV�SUHYHQW�WKH�HQ]\PDWLF�UHDFWLRQV�

1RQ�FRPSHWLWLYH�LQKLELWLRQ��
WKH�LQKLELWRU�ELQGV�VRPHZKHUH�

RWKHU�WKDQ�WKH�DFWLYH�VLWH��UHVXOWLQJ�
LQ�FKDQJLQJ�HQ]\PH�VKDSH��)LQDOO\��

GHDFWLYDWH�WKH�DFWLYH�VLWH

7KH�LQVHFWLFLGH�''7�LV�DQ�LQKLELWRU�IRU�NH\�HQ]\PHV�RI�QHUYRXV�V\VWHP�LQ�LQVHFWV�UHVXOWV�LQ�GHDWK�
0DQ\�DQWLELRWLFV��H�J��3HQLFLOOLQ��LQKLELWV�HQ]\PHV�WKDW�KHOS�EDFWHULD�WR�PDNH�WKHLU�FHOO�ZDOOV�

,Q�WKH�QH[W�OHFWXUH�ZH�ZLOO�H[SODLQ�WKDW�
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��,Q�PDQ\�FDVHV��WKH�PROHFXOHV�WKDW�QDWXUDOO\�UHJXODWH�HQ]\PH
DFWLYLW\�EHKDYH�OLNH�UHYHUVLEOH�QRQFRPSHWLWLYH�LQKLELWRUV�

��7KHVH�PROHFXOHV�RIWHQ�ELQG�ZHDNO\�WR�DQ�DOORVWHULF�VLWH�ZKLFK
LV�D�VSHFLILF�UHFHSWRU�RQ�WKH�HQ]\PH�WKDW�LV�QRW�WKH�DFWLYH�VLWH�

��7KHVH�PROHFXOHV�FDQ�HLWKHU�LQKLELW�RU�VWLPXODWH�HQ]\PH
DFWLYLW\�

���5HJXODWLRQ�$OORVWHULF����
��0RVW�DOORVWHULFDOO\��UHJXODWHG�HQ]\PHV�

DUH�FRQVWUXFWHG�RI�WZR�RU�PRUH�SRO\SHSWLGH�FKDLQV�
��(DFK�VXEXQLW�KDV�LWV�RZQ�DFWLYH�VLWH��

7KH�DOORVWHULF�VLWHV�DUH�RIWHQ�ORFDWHG�ZKHUH�VXEXQLWV�DUH
MRLQHG�

��7KH�ZKROH�SURWHLQ�H[LVWV�LQ�WZR�FRQIRUPDWLRQDO�VKDSHV��7KH
DFWLYH�IRUP��DQG�WKH�LQDFWLYH�IRUP�

���D���$OORVWHULF�DFWLYDWRUV
,W�VWDELOL]HV�WKH�FRQIRUPDWLRQ�WKDW�

KDV�D�IXQFWLRQDO�DFWLYH�VLWH�
E���$OORVWHULF�LQKLELWRUV��

,W�VWDELOL]HV�WKH�FRQIRUPDWLRQ�WKDW�ODFNV�DQ�DFWLYH�VLWH�
��,Q�PDQ\�FDVHV��ERWK�LQKLELWRUV�DQG�DFWLYDWRUV�DUH�VLPLODU
HQRXJK�LQ�VKDSH�WKDW�WKH\�FRPSHWH�IRU�WKH�VDPH�DOORVWHULF

VLWHV�
��7KHVH�PROHFXOHV�PD\�EH�SURGXFWV�DQG�VXEVWUDWHV�RI�D

PHWDEROLF�SDWKZD\�
F���LQKLELWLRQ�)HHGEDFN��

,W�LV�RQH�RI�WKH�FRPPRQ�PHWKRGV�RI�PHWDEROLF�FRQWURO�
LQ�ZKLFK�D�PHWDEROLF�SDWKZD\�LV�WXUQHG�RII��E\�LWV�HQG�

SURGXFW��
��([DPSOH�

7KH�SURGXFWLRQ�RI�,VROHXFLQH
IURP�7KHUHRQLQH�E\�

7KHUHRQLQH�GHDPLQDVH�
��7KH�HQG�SURGXFW�DFWV�DV�DQ�
LQKLELWRU�RI�DQ�HQ]\PH�LQ�WKH�

SDWKZD\�
��:KHQ�WKH�SURGXFW�LV��DEXQGDQW

��WKH�SDWKZD\�LV�WXUQHG�RII��ZKHQ�UDUH��WKH�
SDWKZD\�LV�DFWLYH�

®}�¼�i¸�¡���¡¡«}®i¸�Å�¸ÈǮǳ�ư
��,W�RFFXUV�LQ�HQ]\PHV�ZLWK�
PXOWLSOH�FDWDO\WLF�VXEXQLWV��
/HQGLQJ�D�VXEVWUDWH�WR�
RQH�DFWLYH�VLWH�VWDELOL]HV
IDYRUDEOH�FRQIRUPDWLRQDO�

FKDQJHV�DW�DOO�RWKHU�
VXEXQLWV��D�SURFHVV�FDOOHG��FRRSHUDWLYLW\

��7KLV�PHFKDQLVP�DPSOLILHV�WKH
UHVSRQVH��RI�

HQ]\PHV�WR�VXEVWUDWHV��PDNLQJ�WKH
HQ]\PHV�DFFHSW�

�VXEVWUDWHV���DGGLWLRQDO

6XPPDU\�RI�PHWDEROLF�FRQWURO
7KH�FHOO�LV�FRQWUROOLQJ�LWV�PHWDEROLVP�E\

UHJXODWLQJ�HQ]\PH�DFWLYLW\�
����$OORVWHULF�5HJXODWLRQ

5HJXODWRU\�PROHFXOHV�WKDW�ELQG�ZHDNO\�WR
DQ�$ORVWHULF�VLWH�RI�WKH�HQ]\PH�

�$OORVWHULF�(Q]\PHV��LQ�RUGHU�WR�LQKLELW�RU
VWLPXODWH�WKH�HQ]\PH�DFWLYLW\

$���$OORVWHULF�DFWLYDWLRQ��
%���$OORVWHULF�LQKLELWLRQ
&���)HHGEDFN�LQKLELWLRQ�

���&RRSHUDWLYLW\
6WDELOL]HV�IDYRUDEOH�FRQIRUPDWLRQDO
FKDQJHV�DW�DOO�RWKHU�VXEXQLWV�WR�
PDNH�WKH�HQ]\PH�PRUH�HIILFLHQW
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��$73��$GHQRVLQH�7UL�3KRVSKDWH��LV�WKH�LPSRUWDQW�
PROHFXOH�LQ�FHOOXODU�HQHUJHWLFV���

°�7KH�DWWDFKPHQW�RI�WKUHH�QHJDWLYHO\�FKDUJHG�SKRVSKDWH
JURXSV��3��LV�XQVWDEOH�DQ

��HQHUJ\�VWRULQJ��DUUDQJHPHQW�
°�/RVV�RI�WKH�HQG�SKRVSKDWH�JURXS�UHOHDVH�HQHUJ\�

°�7KXV��LW�FDQ�GLIIXVH�WR�DQ\�SDUW�RI�WKH�FHOO�DQG�UHOHDVH
HQHUJ\�

��7KH�SULFH�RI�PRVW�FHOOXODU�ZRUN�LV�WKH�FRQYHUVLRQ�RI�$73
WR�$'3�DQG�SKRVSKDWH��3��

��$Q�DQLPDO�FHOO�UHJHQHUDWHV��$73�IURP�$'3�E\�DGGLQJ�3
YLD�WKH�FDWDEROLVP��RI�RUJDQLF�PROHFXOHV�

7KH�WUDQVIHU�RI�WKH�WHUPLQDO�SKRVSKDWH�JURXS�IURP�$73�WR
�LV�PROHFXOH�DQRWKHU�SKRVSKRU\ODWLRQ

7KLV�FKDQJHV�WKH�VKDSH�RI�WKH�UHFHLYLQJ�PROHFXOH�LQ�RUGHU�WR�ZRUN�
�WUDQVSRUW��PHFKDQLFDO��RU�FKHPLFDO��

��:KHQ�WKH�SKRVSKDWH�JURXS�OHDYHV�WKH�SURWHLQ�PROHFXOH��LW�UHWXUQV�WR�LWV�RULJLQDO
VKDSH�

5HGR[�UHDFWLRQV�UHOHDVH�HQHUJ\�ZKHQ�HOHFWURQV�
PRYH�FORVHU�WR�HOHFWURQHJDWLYH�DWRPV

&DWDEROLF�SDWKZD\V�UHORFDWH��WKH�HOHFWURQV�VWRUHG�LQ�IRRG�PROHFXOHV��UHOHDVLQJ�HQHUJ\��
�WKDW�LV�XVHG�WR�V\QWKHVL]H��$73

��5HGXFWLRQ�2[LGDWLRQ�UHDFWLRQV��5HGR[�UHDFWLRQV��
$UH�UHDFWLRQV�WKDW�UHVXOW�LQ�WKH�WUDQVIHU�RI�RQH�RU�PRUH�HOHFWURQV�IURP�RQH�UHDFWDQW�WR

DQRWKHU
��2[LGDWLRQ��,V�WKH�ORVV��RI�HOHFWURQV�

��5HGXFWLRQ��,V�WKH�DGGLWLRQ�RI�HOHFWURQV�
�

(OHFWURQV�²IDOO³�IURP�RUJDQLF�PROHFXOHV�WR
R[\JHQ�GXULQJ�FHOOXODU�UHVSLUDWLRQ

��,Q�FHOOXODU�UHVSLUDWLRQ��JOXFRVH�DQG�RWKHU�IXHO�PROHFXOHV�DUH�R[LGL]HG�
UHOHDVLQJ�
HQHUJ

��*OXFRVH�LV�R[LGL]HG��R[\JHQ�LV�UHGXFHG��DQG�HOHFWURQV�ORVH�SRWHQWLDO
HQHUJ\�

��+�LV�WKH�VRXUFH�RI�HOHFWURQV�WKDW�WUDQVIHUV�WR�2�
��7KXV��PROHFXOHV�WKDW�KDYH�DQ�DEXQGDQFH�RI�K\GURJHQ�DUH�H[FHOOHQW

IXHOV�
EHFDXVH�WKHLU�ERQGV�DUH�D�VRXUFH�RI�HOHFWURQV�WKDW�²IDOO³�FORVHU�WR�R[\JHQ�
��(Q]\PHV�ORZHU�WKH�EDUULHU�RI�DFWLYDWLRQ�HQHUJ\��DOORZLQJ�WKHVH�IXHOV�WR

EH�
R[LGL]HG�VORZO\�

��:KHQ�+�PRYHV�WR�2��LW�OHDYHV�ERQGV�ZKLFK�GHJHQHUDWHG�WR�UHOHDVH
HQHUJ\�

��7KH�UHVXOWLQJ�HQHUJ\�LV�XVHG�E\�WKH�FHOO�WR�V\QWKHVLV�$73��
�

�7KH�²IDOO³�RI�HOHFWURQV��GXULQJ�UHVSLUDWLRQ�LV
VWHSZLVH�E\�1$'��DQG�DQ�HOHFWURQ�WUDQVSRUW�FKDLQ

��&HOOXODU�UHVSLUDWLRQ�GRHV�QRW�R[LGL]H�JOXFRVH�LQ�D�VLQJOH�VWHS�WKDW�WUDQVIHUV�DOO�WKH�K\GURJHQ�LQ�JOXFRVH�WR�R[\JHQ
DW�RQH�WLPH�

��5DWKHU��JOXFRVH�DQG�RWKHU�IXHOV�DUH�EURNHQ�GRZQ�JUDGXDOO\�LQ�D�VHULHV�RI�VWHSV��HDFK�FDWDO\]HG�E\�D�VSHFLILF
HQ]\PH�

��$W�NH\�VWHSV��K\GURJHQ�DWRPV�PRYH�IURP�JOXFRVH�DQG�SDVVHG�ILUVW�WR�WKH�FRHQ]\PH�1$'���1LFRWLQDPLGH
$GHQLQH�'LQXFOHRWLGH��

��'HK\GURJHQDVH�HQ]\PHV�VWULS�WZR�K\GURJHQ�DWRPV�IURP�WKH�IXHO��H�J���JOXFRVH���SDVV�WZR�HOHFWURQV�WR�1$'�
DQG�UHOHDVH�+��

��7KLV�FKDQJHV�WKH�R[LGL]HG�IRUP��1$'���WR�WKH�UHGXFHG�IRUP1$'+��7KXV��1$'��LV�R[LGL]LQJ�DJHQW�DV�LW�DFFHSWV
HOHFWURQV�

°�1$'��IXQFWLRQV�DV�WKH�R[LGL]LQJ�DJHQW�LQ�PDQ\�RI�WKH�UHGR[�VWHSV�GXULQJ�WKH�FDWDEROLVP�RI�JOXFRVH�
�
�

$V�HOHFWURQV�²IDOO³�IURP�1$'+�WR�R[\JHQ��WKHLU�HQHUJ\�LV�XVHG�WR�V\QWKHVL]H�$73�
�

6XPPDU\�RI�HOHFWURQ�²)DOO³�VWHSV
��)DOOLQJ�RI�DOO�+�DWRPV�IURP�JOXFRVH�WR�2�LV�JUDGXDOO\�QRW�DW�RQFH��

��,W�RFFXUV�LQ�VWHSV��HDFK�VWHS�LV�FDWDO\]HG�E\�DQ�HQ]\PH��
��+�DWRPV�RI�JOXFRVH�SDVV�ILUVW�WR�WKH�FR�HQ]\PH�1$'��WR�IRUP�1$'+
��7KHQ�IURP�1$'+�WR�HOHFWURQ�WUDQVSRUW�FKDLQ��DQG�ILQDOO\�WR�2�DQG�

UHOHDVHV�HQHUJ\�WR�IRUP�$73�

(OHFWURQ�WUDQVSRUW�FKDLQ
����&HOOXODU�UHVSLUDWLRQ�XVHV�DQ�HOHFWURQ�WUDQVSRUW�FKDLQ�WR�EUHDN�WKH�IDOO�RI�HOHFWURQV�WR�2��LQWR�VHYHUDO�VWHSV��

��7KH�HOHFWURQ�WUDQVSRUW�FKDLQ��FRQVLVWLQJ�
RI�VHYHUDO�PROHFXOHV��SULPDULO\�SURWHLQV���LV�EXLOW�LQWR�WKH�LQQHU�PHPEUDQH�RI�D�PLWRFKRQGULRQ�

��1$'+�WDNHV�HOHFWURQV�IURP�IRRG�WR�WKH�²WRS³�RI�WKH�FKDLQ�
��$W�WKH�²ERWWRP³��R[\JHQ�FDSWXUHV�WKH�HOHFWURQV�DQG�+��WR�IRUP�ZDWHU�

��(OHFWURQV�DUH�SDVVHG�E\�WKH�FKDLQ�XQWLO�WKH\�DUH�FDXJKW�E\�R[\JHQ��WKH�PRVW�HOHFWURQHJDWLYH�
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���*O\FRO\VLV��VSOLWWLQJ�JOXFRVH���KDUYHVWV�FKHPLFDO�
HQHUJ\�E\�R[LGL]LQJ�JOXFRVH�WR���S\UXYDWH�PROHFXOHV

��'XULQJ�JO\FRO\VLV��JOXFRVH��D�VL[�FDUERQ�VXJDU��LV�VSOLW�LQWR�WZR
PROHFXOHV��HDFK�LV�
WKUHH�FDUERQ�VXJDU��

��7KHVH�VPDOOHU�VXJDUV�DUH�R[LGL]HG�DQG�UHDUUDQJHG�WR�IRUP�WZR
PROHFXOHV�RI�S\UXYDWH�

��(DFK�RI�WKH����VWHSV�LQ�JO\FRO\VLV�LV�FDWDO\]HG�E\�D�VSHFLILF�HQ]\PH�
��7KHVH�VWHSV�FDQ�EH�GLYLGHG�LQWR�WZR�SKDVHV�

����(QHUJ\�LQYHVWPHQW�SKDVH�
$73�LV�FRQVXPHG�WR�SURYLGH�DFWLYDWLRQ�HQHUJ\�E\�SKRVSKRU\ODWLQJ

JOXFRVH��WKLV�UHTXLUHV���$73�SHU�JOXFRVH��
����(QHUJ\�SD\RII�SKDVH�

$73�LV�SURGXFHG�E\�VXEVWUDWH�OHYHO�SKRVSKRU\ODWLRQ�DQG�1$'��LV
UHGXFHG�WR�1$'+�

����$73�DQG��1$'+�DUH�SURGXFHG�SHU�JOXFRVH�
��7KXV��WKH�QHW�\LHOG�IURP�JO\FRO\VLV�LV���$73�DQG���1$'+�SHU

JOXFRVH�
2[\JHQ�LV�QRW�UHTXLUHG�IRU�JO\FRO\VLV

,��6XEVWUDWH�OHYHO�SKRVSKRU\ODWLRQ�
��6RPH�$73�LV�JHQHUDWHG�LQ�JO\FRO\VLV�DQG�LQ�.UHEV�F\FOH
E\�6XEVWUDWH�OHYHO�SKRVSKRU\ODWLRQ��3KRVSKDWH�JURXS�LV

WUDQVIHUUHG�IURP�
DQ�RUJDQLF�PROHFXOH��WKH�VXEVWUDWH��WR�$'3��IRUPLQJ����

RI�WKH�WRWDO�$73����$73��
,,��2[LGDWLYH�SKRVSKRU\ODWLRQ�

��$V�HOHFWURQV�SDVVHG�DORQJ�WKH�FKDLQ��
WKHLU�HQHUJ\�VWRUHG�LQ�WKH�PLWRFKRQGULRQ�
LQ�D�IRUP�WKDW�FDQ�EH�XVHG�WR�V\QWKHVL]H�

WKH�UHVW�����RI�WKH�$73�����$73��
��YLD�2[LGDWLYH�SKRVSKRU\ODWLRQ�

6XPPDU\�RI�*O\FRO\VLV��6SOLWWLQJ�RI�JOXFRVH��
,W�LV�WKH�SURFHVV�RI�EUHDNLQJ�D�JOXFRVH�LQWR���3\UXYDWHV�
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