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$%675$&7 

$�VWXG\�ZDV�FRQGXFWHG�WR�UHSRUW�WKH�RXWFRPH�RI�0LWRP\FLQ-&��00&��WUHDWPHQW�IROORZLQJ�ZLGH�H[FLVLRQ��

FU\RWKHUDS\�� FRQMXQFWLYDO� UHFRQVWUXFWLRQ�ZLWK� RU� ZLWKRXW� $PQLRWLF�0HPEUDQH� 7UDQVSODQWDWLRQ�$07�� LQ�

SDWLHQWV� ZLWK� FRQMXQFWLYDO� DQG� FRUQHDO� LQWUDHSLWKHOLDO� QHRSODVLD�� 8QLODWHUDO� VXVSLFLRXV� JHODWLQRXV�������

FRQMXQFWLYDO�JURZWK�LQ�IRXU�SDWLHQWV�ZLWK�GXUDWLRQ�RI�SUHVHQWDWLRQ�UDQJHG�IURP��-��PRQWK�ZDV�H[DPLQHG��

7KUHH� SDWLHQWV� GHPRQVWUDWHG� FRQMXQFWLYDO� OHVLRQ� H[WHQVLRQ� LQWR� WKH� FRUQHD�� DQG� LQ� WKH� IRXUWK� SDWLHQW��

OHVLRQ�ZDV�OLPLWHG�WR�OLPEXV��$OO�XQGHUZHQW�ZLGH�H[FLVLRQ�DQG�FU\RWKHUDS\�IROORZHG�E\�$07�LQ���SDWLHQWV�

DQG� GLUHFW� FORVXUH� LQ� WKH� RWKHU� �� SDWLHQWV�� 3RVW-VXUJHU\� WRSLFDO� DQWLELRWLFV� DQG� VWHURLGV�ZDV� LQLWLDWHG��

+LVWRSDWKRORJ\�FRQILUPHG�PLOG�WR�PRGHUDWH�FRQMXQFWLYDO�LQWUDHSLWKHOLDO�QHRSODVLD��&,1��LQ�DOO�IRXU�FDVHV�

WKXV� WRSLFDO� FKHPRWKHUDS\� ZDV� LQLWLDWHG� ZLWK� ZHHNO\� RQ-RII� F\FOHV� RI� WRSLFDO�00&� ������� �� KRXUO\���

1XPEHU� RI� F\FOHV� YDULHG� IURP� �-�� GHSHQGLQJ� RQ� SDWLHQW� WROHUDQFH� DQG� VLGH� HIIHFWV�� $OO� SDWLHQWV��������

UHVSRQGHG�ZHOO�ZLWK�QR�UHFXUUHQFH�QRWHG�GXULQJ�IROORZ�XS��:LGH�H[FLVLRQ��FU\RWKHUDS\�E\�GRXEOH�IUHH]H�

WKDZ� WHFKQLTXH� IROORZHG� E\� FRQMXQFWLYDO� UHFRQVWUXFWLRQ� E\� $07� RU� GLUHFW� FORVXUH� UHPDLQV� D� SULPDU\�

WUHDWPHQW�RSWLRQ�LQ�&&,1��$GMXYDQW�WKHUDS\�ZLWK�������00&�LV�IRXQG�WR�EH�HIIHFWLYH�IRU�SUHYHQWLRQ�RI�

&,1�UHFXUUHQFH�EXW�UHTXLUHV�FORVH�PRQLWRULQJ�IRU�VLGH�HIIHFWV�� 

,1752'8&7,21 
 
&RQMXQFWLYDO� DQG� &RUQHDO� ,QWUDHSLWKHOLDO� 1HRSODVLD�
�&&,1�� FRPSULVHV� RI� D� VSHFWUXP� RI� QHRSODVWLF��������
GLVRUGHUV� FROOHFWLYHO\� NQRZQ� DV� 2FXODU� 6XUIDFH���
6TXDPRXV� 1HRSODVLD� �2661��� ,W� LV� D� SUHFDQFHURXV�
OHVLRQ� ZLWK� VORZ� SURJUHVVLRQ� DQG� ORZ� PDOLJQDQW�����
SRWHQWLDO�WUDGLWLRQDOO\�DIIHFWLQJ�WKH�HOGHUO\��7KH�GHJUHH�
RI� G\VSODVLD�PD\�YDU\� IURP�PLOG� WR� VHYHUH��$OWKRXJK�
PDQ\� RSWLRQV� DUH� DYDLODEOH� LQ� WUHDWLQJ� &&,1�� WKH����
FXUUHQW�SUHIHUUHG�PDQDJHPHQW�LV�ZLGH�H[FLVLRQ�RI�WKH�
WXPRXU� IROORZHG� E\� DGMXYDQW� WRSLFDO� 0LWRP\FLQ-&�
������LQ�F\FOHV�>�@� 
 
&$6(�6(5,(6 
:H� VKDUH� �� FDVHV� RI� &&,1� ZKLFK� ZHUH� GLDJQRVHG�
DQG� WUHDWHG� LQ� WKH� 2SKWKDOPRORJ\� 'HSDUWPHQW� RI��
+RVSLWDO�6XQJDL�%XORK� 
 
&DVH�� 
6L[W\-HLJKW-\HDU-ROG� &KLQHVH� ODG\�� ZLWK� XQGHUO\LQJ�
GLDEHWHV�PHOOLWXV� DQG� K\SHUWHQVLRQ� SUHVHQWHG� ZLWK� D�
SURJUHVVLYHO\� HQODUJLQJ� FRQMXQFWLYDO-FRUQHDO� JURZWK��
RYHU� D� SHULRG� RI� WKUHH�PRQWKV� FDXVLQJ� UHGQHVV� DQG�
IRUHLJQ� ERG\� VHQVDWLRQ�� $W� SUHVHQWDWLRQ�� WKH� � EHVW��
FRUUHFWHG� YLVXDO� DFXLW\� �%&9$�� LQ� WKH� ULJKW� H\H� ZDV�
������ 7KHUH� LV� DQ� HOHYDWHG� SLJPHQWHG� OHVLRQ� DW� WKH�
OLPEXV� PHDVXULQJ� ���PP� YHUWLFDOO\� [� ���PP�����������
KRUL]RQWDOO\�DW���–���RFORFN�SRVLWLRQ��ZLWK�WKH�SUHVHQFH�

RI� IHHGHU� YHVVHOV� �)LJXUH� ���7KH� FRQMXQFWLYD� ZDV�
PLOGO\� LQMHFWHG� ZLWK� DEVHQFH� RI� FRUQHDO� HSLWKHOLDO���
GHIHFW� RQ� IOXRUHVFHLQ� VWDLQLQJ�� 7KH� OHQV� ZDV� PLOGO\�
FDWDUDFWRXV��7KH�SRVWHULRU�VHJPHQW�ZDV�QRUPDO��7KH�
%&9$� LQ� WKH� OHIW�H\H�ZDV�DOVR�������DWWULEXWHG� WR�DQ�
LPPDWXUH�FDWDUDFW��RWKHUZLVH� WKH� UHVW�RI� WKH�DQWHULRU�
DQG�SRVWHULRU�VHJPHQW�ZDV�IRXQG�WR�EH�QRUPDO� 
 
6KH� XQGHUZHQW� � ZLGH� H[FLVLRQ� RI� WKH� FRQMXQFWLYDO��
FRUQHDO� OHVLRQ�� 7KLV� ZDV� IROORZHG� E\� FU\RWKHUDS\� WR�
WKH� PDUJLQV� RI� WKH� UHPDLQLQJ� EXOEDU� FRQMXQFWLYD����
XVLQJ� GRXEOH� IUHH]H� WKDZ� WHFKQLTXH� DQG� WKH� RFXODU�
VXUIDFH� ZDV� UHFRQVWUXFWHG� ZLWK� DPQLRWLF�PHPEUDQH�
�)LJXUH�����7KH�VXUJHU\�ZDV�XQFRPSOLFDWHG�DQG�SRVW�
RSHUDWLYHO\�ZDV�PDQDJHG�ZLWK� WRSLFDO� �3UHGQLVRORQH�
DFHWDWH����DQG�&KORUDPSKHQLFRO������WZR�KRXUO\�DV�
ZHOO�DV�RLQWPHQW�&KORUDPSKHQLFRO����DW�QLJKW� 
 
7KH� KLVWRSDWKRORJLFDO� H[DPLQDWLRQ� �+3(���������
GHPRQVWUDWHG� FRQMXQFWLYDO� LQWUDHSLWKHOLDO� QHRSODVLD�
ZLWK� PRGHUDWH� GLIIHUHQWLDWLRQ� DQG� D� FOHDU� H[FLVHG�
PDUJLQ�� 2QFH� WKH� FRQMXQFWLYD� DQG� FRUQHD� KDG�
KHDOHG�� DGMXYDQW� FKHPRWKHUDS\� ZDV� FRPPHQFHG�
ZLWK� IRXU� F\FOHV� RI� WRSLFDO� 0LWRP\FLQ-&� ������ IRXU�
WLPHV� D� GD\� DV� � � ZHHNO\� RQ-RII� F\FOHV�� 7KH� SDWLHQW�
ZDV� DEOH� WR� WROHUDWH� WKH� F\FOLFDO� FKHPRWKHUDS\� ZLWK�
QR� UHFXUUHQFH� RYHU� ILIWHHQ� PRQWKV� IROORZ� XS� ZLWK�
SUHVHUYDWLRQ�RI�YLVLRQ�DW�������)LJXUH���� 
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)LJXUH����(OHYDWHG�SLJPHQWHG�OHVLRQ�ZLWK�IHHGHU�YHVVHO� 

)LJXUH����2&7�VFDQ�RI�WKH�PDFXOD�LQ���]RQHV � 

)LJXUH��� �,QWUDRSHUDWLYH�FU\RWKHUDS\�E\�GRXEOH�IUHH]H�WKDZ�WHFKQLTXH�DIWHU�D�ZLGH�H[FLVLRQ�RI�WKH�WXPRXU� 

)LJXUH��� �$IWHU�FRPSOHWLRQ�RI���F\FOHV�RI�WRSLFDO�0LWRP\FLQ�&� 



�� 

 

&DVH�� 
)LIW\-VHYHQ�\HDU�ROG�&KLQHVH�PDOH��D�ORUU\�GULYHU�ZLWK�
SUHYLRXV� KLVWRU\� RI� EHQLJQ� SDURWLG� JODQG� WXPRXU����
UHPRYDO� SUHVHQWHG� ZLWK� DQ� DV\PSWRPDWLF� SDLQOHVV�
PDVV�LQ�WKH�OHIW�H\H�ZKLFK�GLG�QRW�LQFUHDVH�LQ�VL]H�IRU�
D� GXUDWLRQ� RI� �� PRQWK�� +H� KDG� %&9$� RI� ���� ZLWK����
QRUPDO� SRVWHULRU� VHJPHQW�� +RZHYHU�� WKH� QDVDO�����
FRQMXQFWLYD� RI� WKH� OHIW� H\H� ZDV� PLOGO\� LQMHFWHG�� $Q�
HOHYDWHG�JHODWLQRXV�PDVV�ZLWK�OHXNRSODNLD�PHDVXULQJ�
���PP�KRUL]RQWDOO\� DQG� ���PP� YHUWLFDOO\� � H[WHQGLQJ�
DSSUR[LPDWHO\� ���PP� LQWR� WKH� FRUQHD� ZDV� QRWHG�
�)LJXUH� ���� 7KHUH� ZDV� QR� HSLWKHOLDO� GHIHFW� ZLWK�������
IOXRUHVFHLQ� VWDLQLQJ� DQG� QR� IHHGHU� YHVVHOV� ZHUH�
VHHQ�� 
 
+H� XQGHUZHQW� ZLGH� H[FLVLRQ� RI� WKH� FRQMXQFWLYDO�����
WXPRXU� ZLWK� VXSHUILFLDO� NHUDWHFWRP\�� .HUDWHFWRP\�
ZDV� SHUIRUPHG� � �PP� IURP� FRUQHDO� HGJH� ZKLOH������
H[FLVLRQ� RI� FRQMXQFWLYD� ZDV� �PP� IRUP� WKH� WXPRXU�
HGJH��'RXEOH�IUHH]H-WKDZ�WHFKQLTXH�FU\RWKHUDS\�ZDV�
WKHQ� DSSOLHG�� IROORZHG� E\� RFXODU� VXUIDFH� UHFRQVWUXF�
WLRQ�ZLWK�DPQLRWLF�PHPEUDQH�WUDQVSODQW��7KH�VXUJHU\�
ZDV�XQFRPSOLFDWHG�DQG�SRVW�RSHUDWLYHO\�KH�UHFHLYHG�
VLPLODU�WUHDWPHQW�DV�&DVH����+LVWRSDWKRORJLFDO�([DP�
LQDWLRQ� RI� WKH� H[FLVHG� WLVVXH� FRQILUPHG� FRQMXQFWLYDO�
LQWUDHSLWKHOLDO�QHRSODVLD�ZLWK�PLOG� WR�PRGHUDWH�GLIIHU�
HQWLDWLRQ�� 7KH� H[FLVHG� PDUJLQ� ZDV� FOHDU�� � :HHNO\����
RQ-RII� WRSLFDO� 0LWRP\FLQ-&� ZDV� FRPPHQFHG� DQG� � ��
F\FOHV� ZDV� FRPSOHWHG� XQHYHQWIXOO\�� $W� WZHQW\� WZR�
PRQWKV� RI� IROORZ-XS� QR� UHFXUUHQFH� ZDV� REVHUYHG��
DQG�KLV�%&9$�UHPDLQHG�DW������ 
 
&DVH��� 
)LIW\-� WKUHH� \HDU� ROG� &KLQHVH� ODG\� ZLWK� XQGHUO\LQJ��
RFXODU� VXUIDFH� GLVHDVH� VHFRQGDU\� WR� FKURQLF����
HSLVFOHULWLV�SUHVHQWHG�ZLWK�D�VXVSLFLRXV�JURZWK�RQ�WKH�
OHIW� H\H�� 6KH� KDG� GU\� H\HV� ZLWK� VXVSHFWHG� OLPEDO�
VWHP�FHOO�GHILFLHQF\��+HU�OHIW�%&9$�ZDV������$QWHULRU�
VHJPHQW�H[DPLQDWLRQ�UHYHDOHG�D�FRQMXQFWLYDO-FRUQHDO�
JHODWLQRXV� PDVV� QDVDOO\�� PHDVXULQJ� ����PP���������

KRUL]RQWDOO\� DQG� ���PP� YHUWLFDOO\�� DVVRFLDWHG� ZLWK�
YDVFXODUL]DWLRQ�� 7KH� ULJKW� H\H� ZDV� XQUHPDUNDEOH�
ZLWK�%&9$�RI������6KH�XQGHUZHQW� OHIW�ZLGH�H[FLVLRQ�
RI�WKH�FRQMXQFWLYDO�WXPRXU�ZLWK�VXSHUILFLDO�NHUDWHFWR�
P\�� 7KH� WXPRXU� H[FLVLRQ� ZDV� �PP� IURP� FRUQHDO�
HGJH�DQG��PP�IURP�WKH�FRQMXQFWLYDO�HGJH��$GMXYDQW�
FU\RWKHUDS\�ZLWK� GRXEOH� IUHH]H-WKDZ� WHFKQLTXH� DQG�
GLUHFW� FORVXUH� RI� WKH� H[FLVHG� FRQMXQFWLYDO� PDUJLQV�
ZDV� GRQH�� 3RVW� RSHUDWLYHO\� VKH� DOVR� UHFHLYHG������
WRSLFDO� VWHURLG� DQG� SURSK\ODFWLF� DQWLELRWLFV�� 7KH���
H[FLVHG� WXPRXU� +3(� GHPRQVWUDWHG� IRFDO�������������
FRQMXQFWLYDO� LQWUDHSLWKHOLDO� QHRSODVLD� ZLWK� PLOG������
GLIIHUHQWLDWLRQ� DQG� D� FOHDU� KLVWRORJLFDO� PDUJLQ�����
+RZHYHU�� XQOLNH� WKH� SUHYLRXV� FDVHV�� VKH� RQO\����
PDQDJHG� WR� FRPSOHWH� �� F\FOHV� RI� ZHHNO\� RQ-RII���
WRSLFDO�0LWRP\FLQ–&��7KH�WKLUG�F\FOH�ZDV�ZLWKKHOG�DV�
VKH� GHYHORSHG� FRQMXQFWLYDO� HSLWKHOLDO� GHIHFW� ZLWK�
VHYHUH�ILODPHQWDU\�NHUDWLWLV��6KH�FRQWLQXHG�WUHDWPHQW�
ZLWK� WRSLFDO� /HYRIOR[DFLQ� 4,'� DQG� LQWHQVLYH����������
OXEULFDWLRQ� ZLWK� SUHVHUYDWLYH-IUHH� DUWLILFLDO� WHDUV����
)LIWHHQ�PRQWKV�DIWHU�WKH�VXUJHU\��QR�UHFXUUHQFH�ZDV�
REVHUYHG� DQG� WKH� RFXODU� VXUIDFH� FRQGLWLRQ� ZDV����
RSWLPLVHG�UHVXOWLQJ�LQ�YLVLRQ�RI����� 
 
&DVH�� 
)LIW\-HLJKW� \HDU� ROG� &KLQHVH�PDOH� ZLWK� QR� SUHYLRXV�
FRPRUELGLW\� SUHVHQWHG� ZLWK� FRPSODLQW� RI� OHIW� H\H��
GLVFRPIRUW�� DVVRFLDWHG� ZLWK� UHGQHVV� DQG� WHDULQJ� RI�
RQH�PRQWK� � GXUDWLRQ�� +LV� OHIW� H\H� KDG� D� KLVWRU\� RI�
IRUHLJQ�ERG\� LQMXU\�IURP�D�WUHH�EDUN�IHZ�\HDUV�SULRU��
%LODWHUDO� %&9$� ZDV� ����� +H� KDG� ODUJH� JHODWLQRXV�
FRQMXQFWLYDO-FRUQHDO� PDVV� PHDVXULQJ� �� PP���������
KRUL]RQWDOO\� DQG� �PP� YHUWLFDOO\� QDVDOO\� LQ� WKH� OHIW�
H\H��7KH�JURZWK�H[WHQG�DSSUR[LPDWHO\��PP�LQWR�WKH�
FRUQHD�� 7KH� SRVWHULRU� VHJPHQW� ZDV� QRUPDO�� 7KH�
ULJKW� H\H� ZDV� XQUHPDUNDEOH�� 6LPLODU� ZLGH� H[FLVLRQ�
ZDV� SHUIRUPHG� ZLWK� VXSHUILFLDO� NHUDWHFWRP\�� ZKHUH�
H[FLVLRQ�ZDV��PP�IRUP�FRUQHDO�HGJH�DQG��PP�IURP�
FRQMXQFWLYDO� HGJH� RI� WXPRXU�� 7KLV� ZDV� IROORZHG� E\�
GRXEOH� IUHH]H-WKDZ� WHFKQLTXH� DGMXYDQW� FU\RWKHUDS\�

)LJXUH����(OHYDWHG��QDVDO�FRQMXQFWLYDO�OHVLRQ�ZLWK�OHXNRSODNLD�� 
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DQG� GLUHFW� FORVXUH� RI� FRQMXQFWLYDO� H[FLVHG� PDUJLQV��
+H� ZDV� WUHDWHG� ZLWK� VLPLODU� SRVWRSHUDWLYH�����������
PHGLFDWLRQ�DV�SUHYLRXV�FDVHV��+LVWRSDWKRORJ\�RI�WKH�
H[FLVHG� WXPRXU� UHYHDOHG� PLOG� WR� PRGHUDWH�����������
GLIIHUHQWLDWLRQ� RI� FRQMXQFWLYDO� LQWUDHSLWKHOLDO�����������
QHRSODVLD�� +H� UHFHLYHG� �� F\FOHV� RI� ZHHNO\� RQ-RII��
WRSLFDO� 0LWRP\FLQ� ZLWK� QR� UHFXUUHQFH� QRWHG� DW� WHQ�
PRQWKV��+LV�OHIW�%&9$�UHPDLQHG������� 
 
 
',6&866,216 
 
&RQMXQFWLYDO� WXPRXU� LV� RQH� RI� WKH� PRVW� IUHTXHQW���
WXPRXUV�RI�WKH�H\H�DQG�DGQH[D��YDU\LQJ�IURP�EHQLJQ�
WR�PDOLJQDQW� OHVLRQV��7KH\�PD\�DULVH� IURP�DQ\� W\SH�
RI� WKH� FRQMXQFWLYDO� FHOOV� EXW� XVXDOO\� RULJLQDWH� IURP�
HSLWKHOLDO�DQG�PHODQRF\WLF�FHOOV��$SSUR[LPDWHO\�����
RI� WKH�WXPRXUV�KDYH�DQ�HSLWKHOLDO�RULJLQ�ZLWK��������
RI� WKHP� EHLQJ� SUH-FDQFHURXV� OHVLRQV� >�@�� &OLQLFDO��
GLIIHUHQWLDWLRQ� EHWZHHQ� SUH-FDQFHURXV� EHQLJQ� DQG�
PDOLJQDQW� OHVLRQV� LV� GLIILFXOW�� KHQFH� ELRSV\� LV��������
UHTXLUHG�IRU�D�GHILQLWLYH�GLDJQRVLV�� 
 
$�SUHFDQFHURXV� OHVLRQ�&&,1�� YDULHV� LQ� SUHVHQWDWLRQ�
IURP� DEVHQW� WR� � YDULDEOH� VLJQV� DQG� KDV� V\PSWRPV�
OLNH� IRUHLJQ� ERG\� VHQVDWLRQ�� UHGQHVV� RU� � LUULWDWLRQ��
DFFRPSDQLHG� E\� WKH� SUHVHQFH� RI� DQ� RFXODU� VXUIDFH�
WXPRXU� >�@�� &RPPRQO\�&,1� DSSHDU� DW� WKH� OLPEXV� LQ�
WKH� LQWHUSDOSHEUDO� ILVVXUH�DQG� OHVV� FRPPRQO\� LQ� WKH�
IRUQLFHDO�RU�WDUVDO�FRQMXQFWLYD��,W�DSSHDUV�DV�D�IOHVK\��
PD\� EH� VHVVLOH� RU� PLQLPDOO\� HOHYDWHG� OHVLRQ�� 7KLV�
OLPEDO�OHVLRQ�PD\�H[WHQG�IRU�D�YDULDEOH�GLVWDQFH�RQWR�
WKH�DGMDFHQW�FRUQHDO�HSLWKHOLXP��$W�WLPHV�LW�PD\�KDYH�
D�ZKLWH�SODTXH��OHXNRSODNLD���RYHU�WKH�VXUIDFH�GXH�WR�
VHFRQGDU\�K\SHUNHUDWRVLV� 
 
7KH�GHILQLWLYH�WHUP�RI�&,1�LV�DFTXLUHG�IURP�WKH�KLVWR�
ORJLFDO� VWXG\� UHVHUYHG� IRU� YDULRXV� GHJUHH� RI� QRQ-
LQYDVLYH� FRQMXQFWLYDO� HSLWKHOLDO� G\VSODVLD� >�@�� 7KH�
FODVVLILFDWLRQ� LV�PDGH�DFFRUGLQJ�WR� LWV� ORFDWLRQ� LQ�UH�
ODWLRQ� WR� WKH� HSLWKHOLDO� EDVHPHQW� PHPEUDQH�� 7KXV��
WKHVH� WXPRXUV� DUH� GLYLGHG� LQWR� FRQMXQFWLYDO� DQG�RU�
FRUQHDO� LQWUDHSLWKHOLDO� QHRSODVLD� ZKHQ� WKH\� DUH����
FRQILQHG� WR� WKH� HSLWKHOLXP�� DQG� VTXDPRXV� FHOO�����
FDUFLQRPD� �6&&�� ZKHQ� WKHUH� LV� LQYDVLRQ� RI� WKH����
HSLWKHOLDO� EDVHPHQW�PHPEUDQH��&,1� LV� FODVVLILHG� DV�
&,1� ,� �PLOG�G\VSODVLD���&,1� ,,� �PRGHUDWH�G\VSODVLD���
DQG� &,1� ,,,� �VHYHUH� G\VSODVLD� RU� FDUFLQRPD� LQ� VLWX��
ZKHUH� DW\SLFDO� FHOOV� RFFXS\� WKH� HQWLUH� WKLFNQHVV� RI�
HSLWKHOLXP��� 
 
7UHDWPHQW� DSSURDFK� WR�&&,1� LV� YDULDEOH� GHSHQGLQJ�
RQ� WKH� DYDLODELOLW\�RI� VXUJLFDO� DQG�FKHPRWKHUDSHXWLF�
DJHQWV� LQ� HDFK� FHQWUH� >�@�� ,Q� RXU� FHQWUH�� FDVHV� DUH�
PDQDJHG��E\�WRWDO�ZLGH�H[FLVLRQ�RI�WKH�WXPRXU��7KLV�
LV� IROORZHG� E\� DGMXYDQW� FU\RWKHUDS\� DQG� RFXODU�����
VXUIDFH� � UHFRQVWUXFWLRQ� ZLWK� RU� ZLWKRXW� DPQLRWLF�
PHPEUDQH� WUDQVSODQWDWLRQ�� 7RSLFDO� F\FOLFDO� WRSLFDO�
FKHPRWKHUDS\� ZLWK� PLWRP\FLQ-&� IROORZHG�������������
0HWLFXORXV� VXUJLFDO� ZLGH� H[FLVLRQ� LV� LPSRUWDQW� WR��
SUHYHQW� UHFXUUHQFH� DV� WKH� HGJH� RI� WKH� WXPRXU� DQG�
GHSWK� RI� WKH� OHVLRQ� LV� GLIILFXOW� WR� GHOLQHDWH� DQG� WKH�
SUHVHQFH� RI� PLFUR-PHWDVWDVLV� LV� D� SRVVLELOLW\��������
)XUWKHUPRUH�� WKH� WXPRXU� HGJHV� RIWHQ� DSSHDU� FOHDU�
DQG�DYDVFXODU��D�PLVOHDGLQJ�DSSHDUDQFH�RI� WKH� WUXH�
VL]H�RI� WKH� WXPRXU�� ,W� LV� DGYLVDEOH� WR�PDLQWDLQ�D�GU\�
ILHOG�ZLWKRXW�LUULJDWLRQ�WR�SUHYHQW�WXPRXU�VHHGLQJ�DQG�

DSSO\LQJ� FU\RWKHUDS\� WR� WKH� PDUJLQV� RI� WKH����������
UHPDLQLQJ� EXOEDU� FRQMXQFWLYD� XVLQJ� GRXEOH� IUHH]H-
WKDZ� WHFKQLTXH�� 2FXODU� VXUIDFH� FDQ� EH���������������
UHFRQVWUXFWHG� HLWKHU� E\� GLUHFW� FORVXUH� RU� ZLWK� WKH�
XVH� RI� DPQLRWLF� PHPEUDQH� LI� WKHUH� LV� H[WHQVLYH��
FRQMXQFWLYDO� H[FLVLRQ� H[SRVLQJ� VFOHUD�� $PQLRWLF�
PHPEUDQH� WUDQVSODQWDWLRQ� LV� DGYDQWDJHRXV� DV� LW�
SRVVHVVHV�H[FHOOHQW�DQWL-DQJLRJHQLF��DQWL-PLFURELDO��
DQWL-LQIODPPDWRU\� DFWLRQ� DQG� PRVW� LPSRUWDQWO\� LW�
SURPRWHV�KHDOLQJ� LQ�SHUVLVWHQW�HSLWKHOLDO�GHIHFWV�E\�
IDFLOLWDWLQJ� WKH� DGKHVLRQ� DQG� PLJUDWLRQ� RI� EDVDO���
HSLWKHOLDO�FHOOV�>�@� 
 
&RPELQDWLRQ� WUHDWPHQW� ZLWK� SRVW-RSHUDWLYH� WRSLFDO�
FKHPRWKHUDSHXWLF�DJHQWV�OLNH�0LWRP\FLQ–&��00&���
)OXRURXUDFLO� RU� ,QWHUIHURQ� DOSKD-�E� KDYH� EHHQ�����
UHFRPPHQGHG� DV� DGMXYDQW� WKHUDS\� E\� PDQ\�������
VXUJHRQV��,Q��������+XHUYD�HW�DO�UHSRUWHG�WKDW�WRSL�
FDO� ,1)� DOSKD� �-E�� FRPELQHG� ZLWK� VXEFRQMXQFWLYDO�
,1)�DOSKD��-E��VRPHWLPHV� IRXQG� WR�EH�HIIHFWLYH�DV�
SULPDU\� WUHDWPHQW� IRU� &,1� LQ� UHFXUUHQW� FDVHV� RU��
UHWUHDWPHQW� DIWHU� � UHFXUUHQFH� ZKHQ� ,1)� KDV� EHHQ�
XVHG�SUHYLRXVO\�IRU�D�VKRUW�SHULRG�RI�WLPH�>�@�� 
 
+RZHYHU�� 00&� LV� DQ� DIIRUGDEOH� RSWLRQ� DQG� HDVLO\�
DYDLODEOH�LQ�RXU�FHQWUH�KHQFH�WKLV�LV�RXU�SUHIHUHQFH��
,W� LV� D� SRWHQW� F\WRWR[LF� DJHQW� GHULYHG� IURP���������
6WUHSWRP\FHV� &DHVSLWRXV� SRVVHVVLQJ� DQWLQHR�
SODVWLF�DQG�DQWLILEUREODVWLF�SURSHUWLHV�ZKLFK� LQKLELWV�
'1$� V\QWKHVLV� SKDVH� WKXV� UHQGHULQJ� LW� HIIHFWLYH�
ZLWK�ORZ�UDWH�RI�&&,1�UHFXUUHQFH��7KH�UHSRUWHG�VLGH�
HIIHFWV� LQFOXGH�PLOG�GLVFRPIRUW��RFXODU�K\SHUDHPLD��
SKRWRSKRELD�� HSLWKHOLDO� SXQFWDWH� NHUDWLWLV� DQG������
ODFULPDWLRQ�ZKLFK�FDQ� LQWHUIHUH�ZLWK�FRQWLQXDWLRQ�RI�
WKH�F\FOHV� >�@��7KH� UHFRPPHQGHG�FRQFHQWUDWLRQ� RI�
WRSLFDO� 00&� LV� ������ DV� LW� LV� OHVV� WR[LF� ZKHQ�����
DGPLQLVWHUHG� XS� WR���� GD\V�GXUDWLRQ��+RZHYHU�� XS�
WR� �-�� F\FOHV� FDQ� EH� DGPLQLVWHUHG� RQ� DQ� RQ-RII�
ZHHNO\� EDVLV�� 0DQ\� RSKWKDOPRORJLVWV� � KDYH��������
UHSRUWHG�HYHQ�WKRXJK�00&�LV�HIIHFWLYH� LQ�HUDGLFDW�
LQJ�&&,1�� LW�FRXOG� OHDG� WR�D�PRUH�VLQLVWHU�RXWFRPH�
RI� OLPEDO� VWHP� FHOO� GHILFLHQF\�� 7KHUHIRUH�� LQ� DQ����
DWWHPSW�WR�GHFUHDVH�WKH�LQFLGHQFH�RI�VLGH�HIIHFWV��D�
UHODWLYHO\� ORZ� FRQFHQWUDWLRQ� RI� 00&� �������� ZDV�
SURSRVHG�>���@� 
 
7KH� SDWLHQWV� LQ� RXU� FDVH� VHULHV� ZHUH� IROORZHG� XS�
IURP����WR����PRQWKV�GXUDWLRQ�DQG�ZH�DUH�KDSS\�WR�
UHSRUW� WKDW� QR� UHFXUUHQFH� ZDV� REVHUYHG� LQ� WKH���
WUHDWHG�H\H��3UHYLRXV�OLWHUDWXUH�UHYLHZ�KDV�UHSRUWHG�
UHODSVHV� ZKLFK� FDQ� DULVH� PRQWKV� WR� PDQ\� \HDUV�
DIWHU� UHVHFWLRQ� RI� WKH� WXPRXU�� WKHUHIRUH� LW� LV���������
LPSRUWDQW� WR� PRQLWRU� WKHVH� SDWLHQWV� FDUHIXOO\� HYHQ�
XS� WR�DQQXDOO\� IRU� OLIH��+LVWRSDWKRORJ\� UHSRUW�ZKLFK�
GRFXPHQW� WKH� LQYROYHPHQW� RI� � PDUJLQV� VKRXOG� EH�
IROORZHG�XS�PRUH�IUHTXHQWO\�DV�WKH�UHFXUUHQFH�UDWH�
LV�KLJKHU��� 
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$GMXQFWLYH� WKHUDS\� SRVW� SULPDU\� VXUJLFDO� ZLGH�����
H[FLVLRQ�RI�&&,1�ZLWK�������00&� LV�VKRZQ� WR�EH�
HIIHFWLYH� IRU� SUHYHQWLRQ� RI� &&,1� UHFXUUHQFH� EXW�
WKHVH�SDWLHQWV�VWLOO�ZDUUDQW�FORVH�PRQLWRULQJ�IRU�VLGH�
HIIHFWV� DQG� FRPSOLFDWLRQV�� +RZHYHU�� SDWLHQWV� SUH�
GLVSRVHG� WR� XOFHUDWLRQ� RU� SRRU� ZRXQG� KHDOLQJ� DUH�
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QRW� FDQGLGDWHV� IRU� WRSLFDO� FKHPRWKHUDS\�� ,W� LV�������
LPSHUDWLYH� WR� FKRRVH� D�PRGH� RI� WUHDWPHQW� ZKLFK� LV�
VDIH�EXW�DOVR�HIIHFWLYH� 
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DQG� DPQLRWLF� PHPEUDQH� WUDQVSODQWDWLRQ� IRU�
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ODU� VXUIDFH� GLVHDVHV�� 2SKWKDOPRORJ\��
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GHILFLHQF\�IROORZLQJ�WRSLFDO�PLWRP\FLQ�&�WUHDW�
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6RORPRQ� $�� 7VHQJ� 6&�� $PQLRWLF� PHPEUDQH�
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