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2)�32:(5�&<&/(6
� 7KH� F\FOHV� HQFRXQWHUHG� LQ� DFWXDO� GHYLFHV� DUH� GLIILFXOW� WR� DQDO\]H�

EHFDXVH�RI�WKH�SUHVHQFH�RI�FRPSOLFDWLQJ�HIIHFWV��VXFK�DV��
± IULFWLRQ��DQG
± WKH�DEVHQFH�RI�VXIILFLHQW�WLPH�WR�HVWDEOLVK�HTXLOLEULXP FRQGLWLRQV�
± QHJOHFWLQJ�KHDW�WUDQVIHU�WKURXJK�FRQQHFWLQJ�SLSHV��

� 7R�PDNH�DQ�DQDO\WLFDO�VWXG\�RI�D�F\FOH�IHDVLEOH��ZH�KDYH�WR�NHHS�WKH�
FRPSOH[LWLHV�DW�D�PDQDJHDEOH OHYHO�DQG�XWLOL]H�VRPH�LGHDOL]DWLRQV��

� 6XFK�D�F\FOH�LV�FDOOHG�DQ�LGHDO�F\FOH�

� 7KH� VLPSOLILHG� DQDO\VLV IRU� YDULRXV�
SRZHU� F\FOHV� RI� SUDFWLFDO� LQWHUHVW� VHUYH�
DV� WKH�VWDUWLQJ�SRLQW IRU�D�PRUH� LQ�GHSWK�
VWXG\�
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2)�32:(5�&<&/(6
� 5HFDOO� WKDW� QRERG\� FDQ� GHYHORS� D� F\FOH� PRUH� HIILFLHQW� WKDQ� WKH�

&DUQRW�F\FOH��

� 7KHQ� WKH� IROORZLQJ�TXHVWLRQ� DULVHV�QDWXUDOO\�� ,I� WKH�&DUQRW� F\FOH� LV�
WKH�EHVW�SRVVLEOH�F\FOH��ZK\�GR�ZH�QRW�XVH�LW�DV�WKH�PRGHO�F\FOH IRU�
DOO�WKH�KHDW�HQJLQHV�LQVWHDG�RI�ERWKHULQJ�ZLWK�VHYHUDO�VR�FDOOHG�LGHDO�
F\FOHV"

� 7KH�DQVZHU�WR�WKLV�TXHVWLRQ�LV�KDUGZDUH UHODWHG��

� 0RVW� F\FOHV� HQFRXQWHUHG� LQ� SUDFWLFH� GLIIHU� VLJQLILFDQWO\� IURP� WKH�
&DUQRW�F\FOH��ZKLFK�PDNHV�LW�XQVXLWDEOH�DV�D�UHDOLVWLF�PRGHO��

� (DFK� LGHDO� F\FOH� GLVFXVVHG� LQ� WKLV� FKDSWHU� LV� UHODWHG� WR� D� VSHFLILF�
ZRUN�SURGXFLQJ� GHYLFH DQG� LV� DQ� LGHDOL]HG� YHUVLRQ� RI� WKH� DFWXDO�
F\FOH��

�
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2)�32:(5�&<&/(6
� 7KH� LGHDO� F\FOHV� DUH� LQWHUQDOO\� UHYHUVLEOH�� EXW�� XQOLNH� WKH� &DUQRW�

F\FOH��WKH\�DUH�QRW�QHFHVVDULO\�H[WHUQDOO\�UHYHUVLEOH��

� 7KDW�LV��WKH\�PD\�LQYROYH�LUUHYHUVLELOLWLHV H[WHUQDO�WR�WKH�V\VWHP�VXFK�
DV�KHDW�WUDQVIHU�WKURXJK�D�ILQLWH�WHPSHUDWXUH�GLIIHUHQFH��

� 7KHUHIRUH��WKH�WKHUPDO�HIILFLHQF\�RI�DQ�LGHDO�F\FOH��LQ�JHQHUDO� LV�OHVV�
WKDQ� WKDW� RI� D� WRWDOO\� UHYHUVLEOH� F\FOH� RSHUDWLQJ� EHWZHHQ� WKH� VDPH�
WHPSHUDWXUH�OLPLWV�

� +RZHYHU��LW�LV�VWLOO�FRQVLGHUDEO\�KLJKHU�WKDQ�WKH�WKHUPDO�HIILFLHQF\�RI�
DQ�DFWXDO�F\FOH�EHFDXVH�RI�WKH�LGHDOL]DWLRQV�XWLOL]HG�
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� 2Q�ERWK�WKH�3�Y�DQG�7�V�GLDJUDPV��WKH�DUHD�HQFORVHG�E\�WKH�SURFHVV�

FXUYHV�RI�D�F\FOH�UHSUHVHQWV�WKH�QHW�ZRUN�SURGXFHG�GXULQJ�WKH�F\FOH�

� ,W�LV�DOVR�HTXLYDOHQW�WR�WKH�QHW�KHDW�WUDQVIHU�IRU�WKDW�F\FOH�

� $Q\�PRGLILFDWLRQ�WKDW�LQFUHDVHV�WKH�UDWLR�RI�WKHVH�WZR�DUHDV�ZLOO�DOVR�
LQFUHDVH�WKH�WKHUPDO�HIILFLHQF\�RI�WKH�F\FOH�

�

$,5�67$1'$5'�$668037,216
� ,Q�JDV�SRZHU� F\FOHV�� WKH�ZRUNLQJ� IOXLG UHPDLQV� D� JDV� WKURXJKRXW� WKH�

HQWLUH�F\FOH��

� 6SDUN�LJQLWLRQ� HQJLQHV�� GLHVHO� HQJLQHV�� DQG� FRQYHQWLRQDO� JDV� WXUELQHV�
DUH�IDPLOLDU�H[DPSOHV RI�GHYLFHV�WKDW�RSHUDWH�RQ�JDV�F\FOHV��

� ,Q� DOO� WKHVH� HQJLQHV�� HQHUJ\� LV� SURYLGHG�E\� EXUQLQJ� D� IXHO ZLWKLQ� WKH�
V\VWHP�ERXQGDULHV��

� 7KDW�LV��WKH\�DUH�LQWHUQDO�FRPEXVWLRQ�HQJLQHV��

� %HFDXVH� RI� WKLV� FRPEXVWLRQ� SURFHVV�� WKH� FRPSRVLWLRQ� RI� WKH� ZRUNLQJ�
IOXLG� FKDQJHV� IURP� DLU� DQG� IXHO WR� FRPEXVWLRQ� SURGXFWV GXULQJ� WKH�
FRXUVH�RI�WKH�F\FOH��

� +RZHYHU��FRQVLGHULQJ�WKDW�DLU�LV�SUHGRPLQDQWO\�QLWURJHQ WKDW�XQGHUJRHV�
KDUGO\�DQ\�FKHPLFDO�UHDFWLRQV LQ�WKH�FRPEXVWLRQ�FKDPEHU��WKH�ZRUNLQJ�
IOXLG�FORVHO\�UHVHPEOHV�DLU�DW�DOO�WLPHV��
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$,5�67$1'$5'�$668037,216
� (YHQ� WKRXJK� LQWHUQDO� FRPEXVWLRQ� HQJLQHV� RSHUDWH� RQ� D� PHFKDQLFDO�

F\FOH �WKH� SLVWRQ� UHWXUQV� WR� LWV� VWDUWLQJ� SRVLWLRQ� DW� WKH� HQG� RI� HDFK
UHYROXWLRQ��� WKH� ZRUNLQJ� IOXLG� GRHV� QRW� XQGHUJR� D� FRPSOHWH�
WKHUPRG\QDPLF�F\FOH��

� ,W� LV� WKURZQ�RXW RI� WKH� HQJLQH� DW� VRPH�SRLQW� LQ� WKH� F\FOH� �DV� H[KDXVW�
JDVHV��LQVWHDG�RI�EHLQJ�UHWXUQHG�WR�WKH�LQLWLDO�VWDWH��

� :RUNLQJ� RQ� DQ� RSHQ� F\FOH LV� WKH� FKDUDFWHULVWLF� RI� DOO� LQWHUQDO�
FRPEXVWLRQ�HQJLQHV�

�

$,5�67$1'$5'�$668037,216
� 7KH�DFWXDO�JDV�SRZHU�F\FOHV�DUH�UDWKHU�FRPSOH[�

� 7R�UHGXFH�WKH�DQDO\VLV�WR�D�PDQDJHDEOH�OHYHO��ZH�XWLOL]H�WKH�IROORZLQJ�
DSSUR[LPDWLRQV��FRPPRQO\�NQRZQ�DV�WKH�DLU�VWDQGDUG�DVVXPSWLRQV�

�� 7KH� ZRUNLQJ� IOXLG� LV� DLU�� ZKLFK� FRQWLQXRXVO\�
FLUFXODWHV� LQ�D�FORVHG� ORRS�DQG�DOZD\V�EHKDYHV�DV�
DQ�LGHDO�JDV�

�� $OO� WKH� SURFHVVHV� WKDW� PDNH� XS� WKH� F\FOH� DUH�
LQWHUQDOO\�UHYHUVLEOH��

�� 7KH� FRPEXVWLRQ� SURFHVV� LV� UHSODFHG� E\� D� KHDW�
DGGLWLRQ�SURFHVV�IURP�DQ�H[WHUQDO�VRXUFH�

�� 7KH�H[KDXVW�SURFHVV�LV�UHSODFHG�E\�D�KHDW�UHMHFWLRQ�
SURFHVV�WKDW�UHVWRUHV�WKH�ZRUNLQJ�IOXLG�WR�LWV�LQLWLDO�
VWDWH�
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� $QRWKHU�DVVXPSWLRQ�WKDW�LV�RIWHQ�XWLOL]HG�WR�VLPSOLI\�WKH�DQDO\VLV�HYHQ�

PRUH� LV� WKDW� DLU� KDV� FRQVWDQW� VSHFLILF� KHDWV� ZKRVH� YDOXHV� DUH�
GHWHUPLQHG�DW�URRP�WHPSHUDWXUH�����&��RU����)���

� :KHQ� WKLV� DVVXPSWLRQ� LV� XWLOL]HG�� WKH� DLU�VWDQGDUG� DVVXPSWLRQV� DUH�
FDOOHG�WKH�FROG�DLU�VWDQGDUG�DVVXPSWLRQV��

� $� F\FOH� IRU� ZKLFK� WKH� DLU�VWDQGDUG� DVVXPSWLRQV� DUH� DSSOLFDEOH� LV�
IUHTXHQWO\�UHIHUUHG�WR�DV�DQ�DLU�VWDQGDUG�F\FOH�

� 7KH� DLU�VWDQGDUG� DVVXPSWLRQV� SUHYLRXVO\� VWDWHG� SURYLGH� FRQVLGHUDEOH�
VLPSOLILFDWLRQ� LQ� WKH�DQDO\VLV�ZLWKRXW� VLJQLILFDQWO\�GHYLDWLQJ IURP� WKH�
DFWXDO�F\FOHV��

� 7KLV�VLPSOLILHG�PRGHO�HQDEOHV�XV�WR�VWXG\�TXDOLWDWLYHO\ WKH�LQIOXHQFH�RI�
PDMRU�SDUDPHWHUV�RQ�WKH�SHUIRUPDQFH�RI�WKH�DFWXDO�HQJLQHV�

�
	

$1�29(59,(:�2)�5(&,352&$7,1*�(1*,1(6
� 'HVSLWH� LWV� VLPSOLFLW\�� WKH� UHFLSURFDWLQJ HQJLQH� �EDVLFDOO\� D� SLVWRQ±

F\OLQGHU�GHYLFH��LV�RQH�RI�WKH�UDUH�LQYHQWLRQV�WKDW�KDV�SURYHG�WR�EH�YHU\�
YHUVDWLOH�DQG�WR�KDYH�D�ZLGH�UDQJH�RI�DSSOLFDWLRQV��

� ,W� LV� WKH�SRZHUKRXVH�RI�WKH�YDVW�PDMRULW\�RI�DXWRPRELOHV�� WUXFNV��OLJKW�
DLUFUDIW�� VKLSV�� DQG� HOHFWULF� SRZHU� JHQHUDWRUV�� DV� ZHOO� DV� PDQ\� RWKHU�
GHYLFHV�

� 7KH�SLVWRQ�UHFLSURFDWHV�LQ�WKH�F\OLQGHU�EHWZHHQ�WZR�IL[HG�
SRVLWLRQV�FDOOHG�WKH�WRS�GHDG�FHQWHU �7'&�²WKH�SRVLWLRQ�
RI� WKH� SLVWRQ� ZKHQ� LW� IRUPV� WKH� VPDOOHVW� YROXPH� LQ� WKH�
F\OLQGHU²DQG� WKH� ERWWRP� GHDG� FHQWHU �%'&�²WKH�
SRVLWLRQ�RI�WKH�SLVWRQ�ZKHQ�LW�IRUPV�WKH�ODUJHVW�YROXPH�LQ�
WKH�F\OLQGHU��

� 7KH�GLVWDQFH�EHWZHHQ�WKH�7'&�DQG�WKH�%'&�LV�WKH�ODUJHVW�
GLVWDQFH�WKDW�WKH�SLVWRQ�FDQ�WUDYHO�LQ�RQH�GLUHFWLRQ��DQG�LW�
LV� FDOOHG� WKH� VWURNH RI� WKH� HQJLQH�� 7KH� GLDPHWHU� RI� WKH�
SLVWRQ�LV�FDOOHG�WKH�ERUH��

� 7KH� DLU� RU� DLU±IXHO� PL[WXUH� LV� GUDZQ� LQWR� WKH� F\OLQGHU�
WKURXJK� WKH� LQWDNH� YDOYH�� DQG� WKH� FRPEXVWLRQ� SURGXFWV�
DUH�H[SHOOHG�IURP�WKH�F\OLQGHU�WKURXJK�WKH�H[KDXVW�YDOYH�
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$1�29(59,(:�2)�5(&,352&$7,1*�(1*,1(6
� 7KH�PLQLPXP�YROXPH�IRUPHG�LQ�WKH�F\OLQGHU�ZKHQ�

WKH�SLVWRQ�LV�DW�7'&�LV�FDOOHG�WKH�FOHDUDQFH�YROXPH�

� 7KH� YROXPH� GLVSODFHG� E\� WKH� SLVWRQ� DV� LW� PRYHV�
EHWZHHQ�7'&�DQG�%'&�LV�FDOOHG�WKH�GLVSODFHPHQW�
YROXPH��

� 7KH� UDWLR� RI� WKH� PD[LPXP� YROXPH� IRUPHG� LQ� WKH�
F\OLQGHU� WR� WKH� PLQLPXP� �FOHDUDQFH�� YROXPH� LV�
FDOOHG�WKH�FRPSUHVVLRQ�UDWLR U�RI�WKH�HQJLQH��

� 1RWLFH� WKDW� WKH�FRPSUHVVLRQ� UDWLR� LV�D�YROXPH�UDWLR
DQG�VKRXOG�QRW�EH�FRQIXVHG�ZLWK�WKH�SUHVVXUH�UDWLR�
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$1�29(59,(:�2)�5(&,352&$7,1*�(1*,1(6
� $QRWKHU� WHUP� IUHTXHQWO\� XVHG� LQ� FRQMXQFWLRQ� ZLWK�

UHFLSURFDWLQJ�HQJLQHV�LV�WKH�PHDQ�HIIHFWLYH�SUHVVXUH �0(3���

� ,W�LV�D�ILFWLWLRXV�SUHVVXUH WKDW��LI�LW�DFWHG�RQ�WKH�SLVWRQ�GXULQJ�
WKH�HQWLUH�SRZHU�VWURNH��ZRXOG�SURGXFH� WKH�VDPH�DPRXQW�RI�
QHW�ZRUN�DV�WKDW�SURGXFHG�GXULQJ�WKH�DFWXDO�F\FOH��7KDW�LV������� � !#"%$'&)(+*,(�- . / 0�132�4 5627*98:/ 4 0�;<5=">$'&)(3*,?@- . A<B 26C
5�D+5�1:/FE:0GB H:D+5

� 2U

� 7KH�PHDQ� HIIHFWLYH� SUHVVXUH� FDQ� EH� XVHG� DV� D� SDUDPHWHU� WR�
FRPSDUH�WKH�SHUIRUPDQFHV�RI�UHFLSURFDWLQJ�HQJLQHV�RI�HTXDO�
VL]H��

� 7KH� HQJLQH� ZLWK� D� ODUJHU� YDOXH� RI� 0(3� GHOLYHUV� PRUH� QHW�
ZRUN�SHU�F\FOH�DQG�WKXV�SHUIRUPV�EHWWHU��
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$1�29(59,(:�2)�5(&,352&$7,1*�(1*,1(6
� 5HFLSURFDWLQJ� HQJLQHV� DUH� FODVVLILHG� DV� VSDUN�LJQLWLRQ �6,��

HQJLQHV� RU� FRPSUHVVLRQ�LJQLWLRQ �&,�� HQJLQHV�� GHSHQGLQJ� RQ�
KRZ�WKH�FRPEXVWLRQ�SURFHVV�LQ�WKH�F\OLQGHU�LV�LQLWLDWHG��

� ,Q�6,�HQJLQHV�� WKH�FRPEXVWLRQ�RI� WKH�DLU±IXHO�PL[WXUH� LV� LQLWLDWHG�
E\�D�VSDUN�SOXJ��

� ,Q� &,� HQJLQHV�� WKH� DLU±IXHO� PL[WXUH� LV� VHOI�LJQLWHG� DV� D� UHVXOW� RI�
FRPSUHVVLQJ�WKH�PL[WXUH�DERYH�LWV�VHOI�LJQLWLRQ�WHPSHUDWXUH��

� ,Q� WKH� QH[W� WZR� VHFWLRQV��ZH� GLVFXVV� WKH�2WWR DQG�'LHVHO� F\FOHV��
ZKLFK�DUH�WKH�LGHDO�F\FOHV�IRU�WKH�6,�DQG�&,�UHFLSURFDWLQJ�HQJLQHV��
UHVSHFWLYHO\�
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� ,W�LV�QDPHG�DIWHU�1LNRODXV $��2WWR��ZKR�EXLOW�D�VXFFHVVIXO� IRXU�VWURNH�

HQJLQH�LQ������LQ�*HUPDQ\�

� ,Q� PRVW� VSDUN�LJQLWLRQ� HQJLQHV�� WKH� SLVWRQ� H[HFXWHV� IRXU� FRPSOHWH�
VWURNHV��WZR�PHFKDQLFDO�F\FOHV��ZLWKLQ�WKH�F\OLQGHU��DQG�WKH�FUDQNVKDIW�
FRPSOHWHV�WZR�UHYROXWLRQV�IRU�HDFK�WKHUPRG\QDPLF�F\FOH��

� 7KHVH�HQJLQHV�DUH�FDOOHG�IRXU�VWURNH�LQWHUQDO�FRPEXVWLRQ�HQJLQHV��
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TVU W:X Y X Z�[ [ \G])^G_6Y `aY `Gb%X WcY ZSd�b%ZSW�efY `Gb>bhgc`GZhi:j Y=k�Z�[ k�b�jlZSm b%n�[ _�j bSeG])ZSW�efY `Gb+oGX j Y _6W'X jlZhYpX Y jl[ _6qrb
j YoG_�j X Y X _
Wfs tvu=wvx yFu7i�m X WGz+Y `Gb {S|c}�~����S� �S� |6����� �h|6�
� ��Y `�bloGX j Y _6W>�@_6k�b
jpico�qrZSm eG]�n�_
��o�m b
j j X WGz+Y `�bZ
X m �F� i�b�[F�@X gcY i�m bcy<��`G_6m Y [ \3^�b�� _6m bpY `�bpoGX j Y _6W+m b�ZSnS`�b
j7X Y j�`GX z
`Gb�j Y�oG_cj X Y X _
W%s ��urwvx ]<Y `Gb�j oGZSm dloG[ i�z� X m b
j)ZSW�e#Y `Gb7�@X gcY icm brX z
W:X Y b
j ]GX W�nSm bSZ
j X WGzpY `Gb7o�m b
j j icm b=ZSW�e#Y bS�#oGbSm ZhY icm br_c��Y `Gbrj \Gj Y bS�+yc�F`Gb7`GX z6`G�o�m b�j�j i�m b7zcZ
j b
j�� _6m n�b�Y `�b�oGX j Y _
W�e�_6q7W:]6q7`GX nh`@X WpY i�m W�� _6m n�b�j�Y `Gb7nSm ZhW�dGj `GZ�� YGY _pm _6Y ZhY b
]6o�m _6eci�n
X WGzpZi:j b�� iG[<qr_6m dl_6icY ocicY�e6i�m X WGz#Y `Gb ��� ~��c���h� |6�3_6m�~�|c���h���h� ��|c��� �:�7YFY `�brbSW�el_c��Y `GX j�j Y m _6d�b
]GY `Gb=oGX j Y _6WX j�ZhYFX Y j�[ _6qrb
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W@s Y `Gb7n�_6�#oG[ bhY X _
W�_c�FY `Gb7� X m j Y:�@bSnS`�ZhW:X n�Z�[Gnh\�n�[ b�x ]�ZhW�epY `Gb7nh\�[ X W�ecbSm�X j)� X [ [ b�eqpX Y `ln�_
��^ciGj Y X _
W@o�m _6e6iGnhY jhy6�p_6q�Y `Gb7oGX j Y _6W@�@_6k�b
j�ico�qrZSm el_
WGb7�@_6m b=Y X �@b�]�oci�m zcX WGz#Y `�bpbhgc`GZhiGj YzcZ
j b�j�Y `�m _6iGz
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X m �F� i�b�[c�lX gcY i�m bvY `�m _
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� ,Q�WZR�VWURNH�HQJLQHV��DOO�IRXU�IXQFWLRQV�GHVFULEHG�
DERYH� DUH� H[HFXWHG� LQ� MXVW� WZR� VWURNHV�� WKH� SRZHU�
VWURNH�DQG�WKH�FRPSUHVVLRQ�VWURNH��

� 7KH� WZR�VWURNH� HQJLQHV� DUH� JHQHUDOO\� OHVV� HIILFLHQW�
WKDQ� WKHLU� IRXU�VWURNH� FRXQWHUSDUWV� EHFDXVH� RI� WKH�
LQFRPSOHWH�H[SXOVLRQ�RI�WKH�H[KDXVW�JDVHV�

� +RZHYHU�� WKH\� DUH� UHODWLYHO\� VLPSOH� DQG�
LQH[SHQVLYH�� DQG� WKH\� KDYH� KLJK� SRZHU�WR�ZHLJKW�
DQG� SRZHU�WR�YROXPH� UDWLRV�� ZKLFK� PDNH� WKHP�
VXLWDEOH� IRU� DSSOLFDWLRQV� UHTXLULQJ� VPDOO� VL]H� DQG�
ZHLJKW� VXFK� DV� IRU� PRWRUF\FOHV�� FKDLQ� VDZV�� DQG�
ODZQ�PRZHUV�

� $GYDQFHV� LQ� VHYHUDO� WHFKQRORJLHV�� IRU� D� JLYHQ�
ZHLJKW� DQG� GLVSODFHPHQW�� D� ZHOO�GHVLJQHG� WZR�
VWURNH�HQJLQH�FDQ�SURYLGH�VLJQLILFDQWO\�PRUH�SRZHU�
WKDQ� LWV� IRXU�VWURNH� FRXQWHUSDUW� EHFDXVH� WZR�VWURNH�
HQJLQHV�SURGXFH�SRZHU�RQ� HYHU\� HQJLQH� UHYROXWLRQ�
LQVWHDG�RI�HYHU\�RWKHU�RQH��
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� 7KH� WKHUPRG\QDPLF� DQDO\VLV� RI� WKH� DFWXDO�

IRXU�VWURNH� RU� WZR�VWURNH� F\FOHV� GHVFULEHG� LV�
QRW�D�VLPSOH�WDVN��

� +RZHYHU�� WKH� DQDO\VLV� FDQ� EH� VLPSOLILHG�
VLJQLILFDQWO\� LI� WKH� DLU�VWDQGDUG� DVVXPSWLRQV�
DUH�XWLOL]HG��

� 7KH� UHVXOWLQJ� F\FOH�� ZKLFK� FORVHO\� UHVHPEOHV�
WKH� DFWXDO� RSHUDWLQJ� FRQGLWLRQV�� LV� WKH� LGHDO�
2WWR�F\FOH��

� ,W� FRQVLVWV� RI� IRXU� LQWHUQDOO\ UHYHUVLEOH�
SURFHVVHV���
± ����,VHQWURSLF�FRPSUHVVLRQ�
± ����&RQVWDQW�YROXPH�KHDW�DGGLWLRQ
± ����,VHQWURSLF�H[SDQVLRQ
± ����&RQVWDQW�YROXPH�KHDW�UHMHFWLRQ
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:H� VHH� WKDW� LQFUHDVLQJ� WKH�
FRPSUHVVLRQ� UDWLR� LQFUHDVHV� WKH�
WKHUPDO�HIILFLHQF\���
+RZHYHU�� WKHUH� LV� D� OLPLW� RQ� U
GHSHQGLQJ�XSRQ�WKH�IXHO���
)XHOV� XQGHU� KLJK� WHPSHUDWXUH� ZLOO�
SUHPDWXUHO\� LJQLWH�� FDXVLQJ� HQJLQH�
GDPDJH��ò �� ���ó ô3õ ö óK  �
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7KH�,GHD�2WWR�&\FOH

� $Q� LGHDO�2WWR� F\FOH� KDV� D� FRPSUHVVLRQ�
UDWLR� RI� ��� $W� WKH� EHJLQQLQJ� RI� WKH�
FRPSUHVVLRQ� SURFHVV�� DLU� LV� DW� ���� N3D
DQG� ���&�� DQG� ���� N-�NJ� RI� KHDW� LV�
WUDQVIHUUHG� WR� DLU� GXULQJ� WKH� FRQVWDQW�
YROXPH�KHDW�DGGLWLRQ�SURFHVV�

� $FFRXQWLQJ IRU�WKH�YDULDWLRQ�RI�VSHFLILF�
KHDWV�RI�DLU�ZLWK�WHPSHUDWXUH��GHWHUPLQH�
�D�� WKH� PD[LPXP� WHPSHUDWXUH� DQG�
SUHVVXUH�WKDW�RFFXU�GXULQJ�WKH�F\FOH���E��
WKH� QHW� ZRUN� RXWSXW�� �F�� WKH� WKHUPDO�
HIILFLHQF\�� DQG� �G� �� WKH� PHDQ� HIIHFWLYH�
SUHVVXUH�IRU�WKH�F\FOH�
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7KH�'LHVHO�F\FOH�LV�WKH�LGHDO�F\FOH�IRU�&,�UHFLSURFDWLQJ�HQJLQHV��

7KH�&,�HQJLQH��ILUVW�SURSRVHG�E\�5XGROSK�'LHVHO�LQ�WKH�����V�

,W� LV� YHU\� VLPLODU� WR� WKH� 6,� HQJLQH�� GLIIHULQJ� PDLQO\� LQ� WKH� PHWKRG� RI�
LQLWLDWLQJ�FRPEXVWLRQ��

,Q�6,�HQJLQHV��DOVR�NQRZQ�DV�JDVROLQH�HQJLQHV���WKH�DLU±IXHO�PL[WXUH�LV�
FRPSUHVVHG�WR�D�WHPSHUDWXUH�WKDW�LV�EHORZ�WKH�DXWRLJQLWLRQ�WHPSHUDWXUH�
RI� WKH� IXHO�� DQG� WKH� FRPEXVWLRQ� SURFHVV� LV� LQLWLDWHG� E\� ILULQJ� D VSDUN�
SOXJ��

,Q�&,�HQJLQHV��DOVR�NQRZQ�DV�GLHVHO�HQJLQHV���WKH�DLU�LV�FRPSUHVVHG�WR�D�
WHPSHUDWXUH� WKDW� LV�DERYH� WKH�DXWRLJQLWLRQ� WHPSHUDWXUH�RI� WKH� IXHO�� DQG�
FRPEXVWLRQ�VWDUWV�RQ�FRQWDFW�DV�WKH�IXHO�LV�LQMHFWHG�LQWR�WKLV�KRW�DLU��
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7KHUHIRUH�� WKH� VSDUN� SOXJ� DQG� FDUEXUHWRU� DUH�
UHSODFHG�E\�D�IXHO�LQMHFWRU�LQ�GLHVHO�HQJLQHV�

&DUEXUHWRU� LV� D�GHYLFH� WR�SURGXFH� DQ� H[SORVLYH�
PL[WXUH�RI�YDSRUL]HG�IXHO�DQG�DLU�

7KHUHIRUH�� GLHVHO� HQJLQHV� FDQ� EH� GHVLJQHG� WR�
RSHUDWH� DW� PXFK� KLJKHU� FRPSUHVVLRQ� UDWLRV��
W\SLFDOO\�EHWZHHQ����DQG�����
,Q�JDVROLQH�HQJLQHV��D�PL[WXUH�RI�DLU�DQG� IXHO� LV�FRPSUHVVHG�GXULQJ�
WKH�FRPSUHVVLRQ�VWURNH�

,Q� GLHVHO� HQJLQHV�� RQO\� DLU� LV� FRPSUHVVHG� GXULQJ� WKH� FRPSUHVVLRQ
VWURNH��7KH�IXHO� LQMHFWLRQ�SURFHVV�VWDUWV�ZKHQ� WKH�SLVWRQ�DSSURDFKHV�
7'&�DQG�FRQWLQXHV�GXULQJ�WKH�ILUVW�SDUW�RI�WKH�SRZHU�VWURNH�
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%HFDXVH� RI� WKLV� ORQJHU� GXUDWLRQ�� WKH�
FRPEXVWLRQ� SURFHVV� LQ� WKH� LGHDO�'LHVHO�
F\FOH� LV� DSSUR[LPDWHG� DV� D� FRQVWDQW�
SUHVVXUH�KHDW�DGGLWLRQ�SURFHVV�

,Q� IDFW�� WKLV� LV� WKH� RQO\� SURFHVV� ZKHUH�
WKH�2WWR�DQG�WKH�'LHVHO�F\FOHV�GLIIHU��

7KH� UHPDLQLQJ� WKUHH� SURFHVVHV� DUH� WKH�
VDPH�IRU�ERWK�LGHDO�F\FOHV��7KDW�LV��

����LV�LVHQWURSLF�FRPSUHVVLRQ��
����LV�LVHQWURSLF�H[SDQVLRQ��DQG�
����LV�FRQVWDQW�YROXPH�KHDW�UHMHFWLRQ��

7KH�2WWR�F\FOH
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%XW��VLQFH

$V�DQ�H[DPSOH�RI�KRZ�ODUJH�D�GLHVHO�HQJLQH�FDQ�EH��D���� F\OLQGHU�GLHVHO�
HQJLQH�EXLOW�LQ������E\�WKH�)LDW�&RUSRUDWLRQ�RI�,WDO\�KDG�D�QRUPDO�SRZHU�
RXWSXW�RI��������KS�������0:��DW�����USP��D�F\OLQGHU�ERUH�RI����FP��
DQG�D�VWURNH�RI����FP�

7KH�KLJKHU�HIILFLHQF\�DQG�ORZHU�IXHO�FRVWV�RI�GLHVHO�
HQJLQHV� PDNH� WKHP� DWWUDFWLYH LQ� DSSOLFDWLRQV�
UHTXLULQJ� UHODWLYHO\� ODUJH� DPRXQWV� RI� SRZHU�� VXFK�
DV� LQ� ORFRPRWLYH� HQJLQHV�� HPHUJHQF\� SRZHU�
JHQHUDWLRQ�XQLWV��ODUJH�VKLSV��DQG�KHDY\�WUXFNV��
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7KH�,GHD�'LHVHO�&\FOH

� $Q� LGHDO� 'LHVHO� F\FOH� ZLWK� DLU� DV� WKH�
ZRUNLQJ�IOXLG�KDV�D�FRPSUHVVLRQ�UDWLR�RI����
DQG�D�FXWRII�UDWLR�RI����$W�WKH�EHJLQQLQJ�RI�
WKH�FRPSUHVVLRQ�SURFHVV�� WKH�ZRUNLQJ� IOXLG�
LV�DW������SVLD�����)��DQG�����LQ���8WLOL]LQJ�
WKH� FROG�DLUVWDQGDUG DVVXPSWLRQV��
GHWHUPLQH�

� �D�� WKH� WHPSHUDWXUH� DQG� SUHVVXUH� RI� DLU� DW�
WKH�HQG�RI�HDFK�SURFHVV��

� �E�� WKH� QHW� ZRUN� RXWSXW� DQG� WKH� WKHUPDO�
HIILFLHQF\��DQG�

� �F��WKH�PHDQ�HIIHFWLYH�SUHVVXUH�


