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&HUHEUDO� YHQRXV�VLQXV� WKURPERVLV� �&967�� LV�D� UDUH� OLIH-WKUHDWHQLQJ�FRQGLWLRQ� UHODWHG� WR�KLJK�PRUWDOLW\�

DQG� PRUELGLW\�� 7KH� GLDJQRVWLF� FKDOOHQJH� DULVHV� DV� SDWLHQW� PD\� EH� DV\PSWRPDWLF� RU� SUHVHQW� ZLWK� D����

YDULHW\�RI�FRQVWLWXWLRQDO�DQG�QHXURORJLFDO�V\PSWRPV��:H�UHSRUW�D�FDVH�RI�&967�LQ�D�\RXQJ�LPPXQRFRP�

SHWHQW�PDOH��$����\HDUV�ROG�ER\�ZLWK�QR�RWKHU�FRPRUELGLW\�SUHVHQWHG�ZLWK�VXGGHQ�RQVHW�RI�IHYHU��ULJKW�

MDZ� DQG� WHPSOH� SDLQ�� ZDV� UHIHUUHG� WR� 2SKWKDOPRORJ\� WHDP� IRU� ULJKW� � SWRVLV�� 8SRQ� H[DPLQDWLRQ� DQG�

SURPSW� GLDJQRVLV�� H[WHQVLYH� GXUDO� YHQRXV� VLQXV� WKURPERVLV� ZLWK� ULJKW� FHUHEUDO� FRQYH[LW\� VXEGXUDO���

HIIXVLRQ�� ULJKW� VXEPDQGLEXODU�� SDUDSKDU\QJHDO� DQG� UHWURSKDU\QJHDO� FROOHFWLRQV�ZHUH�GHWHFWHG� WKURXJK�

UDGLRORJLFDO�LPDJLQJ��5LJKW�PD[LOODU\�VLQXVLWLV�DV�WKH�VRXUFH�RI�LQIHFWLRQ�ZDV�DOVR�GHWHFWHG��7KH�SDWLHQW�

XQGHUZHQW� PD[LOODU\� VLQXV� GUDLQDJH� DQG� VXFFHVVIXOO\� WUHDWHG� ZLWK� V\VWHPLF� DQWLELRWLFV� DQG����������������

DQWLFRDJXODQWV�� :H KLJKOLJKW� WKH� LPSRUWDQFH� RI� HDUO\� VXVSLFLRQ� RI� V\VWHPLF� LQYROYHPHQW� LQ� SDWLHQWV���

SUHVHQWLQJ�ZLWK� H\H�V\PSWRPV��3URPSW� GLDJQRVLV�� HPHUJHQW� UDGLRJUDSKLF� HYDOXDWLRQ��PXOWLGLVFLSOLQDU\�

DSSURDFK�DQG�DSSURSULDWH�WUHDWPHQW�ZLWK�DQWLFRDJXODQWV�DQG�DQWLELRWLFV�FDQ�LPSURYH�VXUYLYDO�DQG�YLVXDO�

SURJQRVLV��� 
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&HUHEUDO�YHQRXV�VLQXV�WKURPERVLV��&967��LV�D�UDUH��OLIH
-WKUHDWHQLQJ� FRQGLWLRQ >�@ UHODWHG� WR� KLJK� PRUWDOLW\� DQG�
PRUELGLW\��,W�SRVH D�GLDJQRVWLF�FKDOOHQJH�DV�SDWLHQW�PD\�
EH� DV\PSWRPDWLF� RU� PD\� SUHVHQW� ZLWK� D� YDULHW\� RI����
FRQVWLWXWLRQDO�DQG�QHXURORJLFDO�V\PSWRPV�UDQJLQJ� IURP�
IHYHU�� KHDGDFKH�� DOWHUHG� FRQVFLRXVQHVV�� FUDQLDO������
QHXURSDWKLHV�RU�VWURNH��DQG�RIWHQ�UHTXLULQJ�UDGLRORJLFDO�
JXLGDQFH >���@�� &HUHEUDO� YHQRXV� VLQXV� WKURPERVLV� FDQ�
EH� FDWHJRUL]HG� HWLRORJLFDOO\� LQWR� SULPDU\�LGLRSDWKLF� RU�
VHFRQGDU\�FDXVHV��IXUWKHU�GLYLGHG�LQWR�LQIHFWLYH�RU�QRQ-
LQIHFWLYH��1RQ-LQIHFWLYH�FDXVHV�PD\�EH�GXH�WR�FRDJXOD�
WLRQ�GLVRUGHUV��QHRSODVPV��KRPRF\VWLQXULD��YDVFXOLWLV�RU�
KHDG� WUDXPD >�@�� ,QIHFWLYH� FDXVHV� DUH� PRUH� FRPPRQ��
ZLWK�WKH�PRVW�FRPPRQ EHLQJ�DFXWH�VLQXVLWLV�VSHFLILFDOO\�
WKH� VSKHQRLG� DQG� HWKPRLG� VLQXVLWLV�� FRPPRQO\���������
DWWULEXWHG� WR� 6WDSK\ORFRFFXV� $XUHXV� LQIHFWLRQ >���@��
)DLOXUH�WR�GLDJQRVH�DQG�WUHDW�WKH�SULPDU\�LQIHFWLRQ�PD\�
UHVXOW� LQ� GHYDVWDWLQJ� RXWFRPH�� )DYRXUDEOH� RXWFRPH�
GHSHQGV� RQ� UHFRJQLWLRQ�� SURPSW� EURDG� VSHFWUXP������
DQWLELRWLF� WUHDWPHQW DQG� VXUJLFDO� FRQWURO� RI� WKH� SULPDU\�
IRFXV >�@� 
 
:H�UHSRUW�D�FDVH�RI�&967� LQ�D�\RXQJ� LPPXQRFRPSH�
WHQW�PDOH�ZLWK�DFXWH�PD[LOODU\�VLQXVLWLV�� DQ�XQFRPPRQ�
VLWH� RI� VSUHDG� RI� LQIHFWLRQ� FRPSOLFDWHG� ZLWK� 0HWKLFLOOLQ�
VHQVLWLYH 6WDSK\ORFRFFXV� DXUHXV �066$�� EDFWHUHPLD��
3URPSW� LQYHVWLJDWLRQV� DQG� GLDJQRVLV� ZHUH� PDGH� ZLWK�
PXOWLGLVFLSOLQDU\� DSSURDFK� DQG� ZLWK� LQLWLDWLRQ� RI���������

DQWLELRWLFV� DQG� DQWLFRDJXODQWV�� VHYHUH� OLIH-
WKUHDWHQLQJ�FRPSOLFDWLRQV�ZHUH�SUHYHQWHG� 
 
 
&$6(�5(3257 
 
$� ��-\HDU-ROG� \RXQJ� PDOH� ZLWK� QR� SDVW� PHGLFDO��
KLVWRU\� ZDV� UHIHUUHG� E\� (PHUJHQF\� 'HSDUWPHQW� WR�
2SKWKDOPRORJ\� WHDP� IRU� PLOG� ULJKW� SWRVLV�� +H������
SUHVHQWHG� ZLWK� KLJK� JUDGH� IHYHU� DQG� H[FUXFLDWLQJ�
ULJKW� MDZ� SDLQ� H[WHQGLQJ� WR� WKH� ULJKW� SUHDXULFXODU�
UHJLRQ� DQG� ULJKW� WHPSOH�� 7KHUH� ZHUH� QR� RWKHU���
V\PSWRPV� RI� LQFUHDVHG� LQWUDFUDQLDO� SUHVVXUH� VXFK�
DV�QDXVHD�RU�YRPLWLQJ�� 
 
2Q�H[DPLQDWLRQ��KH�ZDV�DOHUW��FRQVFLRXV�EXW�IHEULOH�
ZLWK�D�WHPSHUDWXUH�RI������GHJUHH�&HOVLXV��+H�KDG�
PLOG�ULJKW�FRQMXQFWLYDO� LQMHFWLRQ�ZLWK�PLOG�SWRVLV�DQG�
PLOG� VZHOOLQJ� RYHU� WKH� ULJKW� WHPSOH�� $OO� RWKHU� YLWDO�
SDUDPHWHUV� ZHUH� XQUHPDUNDEOH�� %HVW� FRUUHFWHG��
YLVXDO� DFXLW\� �%&9$��ZDV� �����DQG����� LQ� WKH� ULJKW�
DQG� OHIW� H\H� UHVSHFWLYHO\�� 1HXUR-RSKWKDOPRORJLF�
DVVHVVPHQW� VKRZHG� QR� DQLVRFRULD�� QR� UHODWLYH����
DIIHUHQW� SXSLOODU\� GHIHFW� �5$3'��� QR� YLVXDO� ILHOG���
GHIHFW� E\� FRQIURQWDWLRQ� WHVW� DQG� FRORXU� YLVLRQ� ZDV�
QRUPDO�� 7KH� LQWUDRFXODU� SUHVVXUHV� ZHUH� QRUPDO��
7KHUH�ZDV�QR�SURSWRVLV��RU�SHULRUELWDO�VZHOOLQJ��7KH�
DQWHULRU� VHJPHQWV� H[DPLQDWLRQ� ZDV� XQUHPDUNDEOH�
LQ� ERWK� H\HV�� 2Q� IXQGRVFRS\�� WKHUH� ZDV� QR���������
HYLGHQFH� RI� RSWLF� GLVF� VZHOOLQJ�� +H� KDG� OLPLWHG����
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VXSUDGXFWLRQ� RI� WKH� ULJKW� H\H� ZLWK� QR� OLPLWDWLRQ� RI�
RWKHU�JD]HV�DQG�QR�GLSORSLD�ZHUH�HOLFLWHG��)LJXUH ��� 
 
+H� KDG� ULJKW� MDZ� WHQGHUQHVV� H[WHQGLQJ� WR� WKH� ULJKW�
WHPSOH� DVVRFLDWHG� ZLWK� LQDELOLW\� WR� RSHQ� KLV�PRXWK��
'HQWDO� DQG� RWRUKLQRODU\QJRORJ\� H[DPLQDWLRQ� ZDV�
XQUHPDUNDEOH� 
 
,QIHFWLYH� DQG� WKURPERSKLOLD� VFUHHQLQJ� ZDV� GRQH��
7RWDO�ZKLWH�FHOO�FRXQW�ZDV������[�����/�ZLWK�QHXWUR�
SKLO� SUHGRPLQDQFH� (U\WKURF\WH� 6HGLPHQWDWLRQ� 5DWH�
�(65��RI����PP�KRXU�DQG�&-5HDFWLYH�3URWHLQ�RI�����
PJ�GO�� 9LUDO� DQG� GLDEHWLF� VFUHHQLQJ� ZDV� QHJDWLYH��
7KHUH� ZDV� QR� K\SHUFRDJXODEOH� VWDWH�� YDOXHV� RI��
FRPSOHPHQW� �� DQG� �� ZHUH� QRUPDO�� ,QWHUQDWLRQDO��
1RUPDOL]HG� 5DWLR� �,15�� ZDV� ������ ILEULQRJHQ� �����
DQG�SURWKURPELQ�WLPH������ 
 
&RQWUDVW�(QKDQFHG�&RPSXWHG�7RPRJUDSK\��&(&7��
RI�RUELW�DQG�QHFN�VKRZHG WKURPERVLV�LQ�WKH�VXSHULRU�
VDJLWWDO� VLQXV�� FDYHUQRXV� VLQXV�� ULJKW� VLJPRLG� VLQXV�
H[WHQGLQJ� WR� WKH� ULJKW� SUR[LPDO� LQWHUQDO� MXJXODU� YHLQ�
�,-9�� ZLWK� QR� YHQRXV� LQIDUFW� RU� DFXWH� LQWUDFUDQLDO�
EOHHG�� 7KHUH� ZDV� ULJKW� FHUHEUDO� FRQYH[LW\� VXEGXUDO�
HIIXVLRQ�ZLWK�PLOG�FHUHEUDO�RHGHPD��7KHUH�ZDV�DOVR�
VXEPDQGLEXODU�� SDUDSKDU\QJHDO�� UHWURSKDU\QJHDO��
FDURWLG� VSDFH� DQG� VPDOO� WHPSRUDOLV� PXVFOH����������
FROOHFWLRQV� RYHU� WKH� ULJKW� VLGH�� 5LJKW� PDVVHWHU�����
WHPSRUDOLV�DQG�SWHU\JRLG�PXVFOHV�ZHUH�EXON\��5LJKW�
)RVVD� RI� 5RVVHQPXOOHU� �)25�� ZDV� REOLWHUDWHG� ZLWK�
IXOOQHVV� RI� QDVRSKDU\Q[� DV� ZHOO� DV� RURSKDU\Q[�����
(YLGHQFH�RI� ULJKW�PD[LOODU\�VLQXVLWLV�ZHUH�DOVR�VHHQ�
�)LJXUH���� 
 
:KLOH� DZDLWLQJ� IRU� KLV� EORRG� FXOWXUH� DQG� VHQVLWLYLW\�
�&	6���KH�ZDV�WUHDWHG�HPSLULFDOO\�ZLWK�KLJK�GRVH�RI�
LQWUDYHQRXV� �,9�� &HIWULD[RQH� DQG� DQWLFRDJXODQW�
(QR[DSDULQ��+H�ZDV�DOVR� VWDUWHG�RQ� DQWL-� HSLOHSWLFV�
,9� SKHQ\WRLQ� ���� PJ� WKULFH� D� GD\� DV� SURSK\OD[LV�
DJDLQVW�SRVVLEOH�VHL]XUH� 
 
2Q�'D\���RI�SUHVHQWDWLRQ��ZRUVHQLQJ�RI�VXSUDGXFWLRQ�
DQG�DEGXFWLRQ�RI�ULJKW�H\H�ZDV�VHHQ�DVVRFLDWHG�ZLWK�

FKHPRVLV� DQG� LQMHFWLRQ� LQ� NHHSLQJ� ZLWK� RUELWDO��������
FHOOXOLWLV��7KH� ULJKW� LQWUDRFXODU�SUHVVXUH� LQFUHDVHG� WR�
��� PP+J� �� ZLWK� RWKHUZLVH� QRUPDO� QHXUR-
RSKWKDOPRORJLF�DVVHVVPHQW��7KHUH�ZDV�QR�RSWLF�GLVF�
VZHOOLQJ�� +H� ZDV� JLYHQ� DGGLWLRQDO WRSLFDO�������������
PR[LIOR[DFLQ�DQG�WLPRORO�PDOHDWH� 
 
%ORRG� &	6� JUHZ� 0HWKLFLOOLQ� 6HQVL�
WLYH 6WDSK\ORFRFFXV� DXUHXV �066$��� 'LDJQRVLV� RI�
FHUHEUDO�YHQRXV�VLQXV�WKURPERVLV��&967��VHFRQGDU\�
WR� PD[LOODU\� VLQXVLWLV� ZLWK� 066$� EDFWHUHPLD� ZDV�
PDGH�� 2SKWKDOPRORJLFDOO\� SDWLHQW� KDG� ULJKW� RUELWDO�
FHOOXOLWLV� ZLWK� VXSHULRU� GLYLVLRQ� WKLUG� QHUYH� SDOV\����
VHFRQGDU\�WR�&967� 
 
+H� ZDV� WKHQ� FRYHUHG� ZLWK� ,9� &HIWULD[RQH� DQG�����
&OR[DFLOOLQ� IRU� �� ZHHNV� DQG� ZDV� VWDUWHG� RQ� RUDO����
ZDUIDULQ� �� PJ� �� KRXUO\�� ZLWK� GRVDJH� DGMXVWPHQWV�
PDGH�EDVHG�RQ�GDLO\�,15��2WRUKLQRODU\QJRORJ\�WHDP�
SHUIRUPHG�WKH�GUDLQDJH�RI�PD[LOODU\�VLQXV� 
 
$IWHU� WZR� ZHHNV� RI�PHGLFDWLRQ�� SDWLHQW� ZDV� DIHEULOH�
DQG�DSSHDUHG�PRUH�FRPIRUWDEOH��5HSHDW�%ORRG�&	6�
VKRZHG� QR� JURZWK�� (\H� H[DPLQDWLRQ� KRZHYHU�
VKRZHG�SHUVLVWHQFH�RI�PLOG� ULJKW�SWRVLV� �ZLWKRXW�DQ\�
OLPLWDWLRQ� LQ� H[WUDRFXODU� PXVFOH� PRYHPHQW�����������
&KHPRVLV� DQG� LQMHFWLRQ� RI� ULJKW� H\H� UHVROYHG� ZLWK�
QRUPDO� LQWUDRFXODU� SUHVVXUH�� )XQGRVFRS\� KRZHYHU�
VKRZHG� EOXUUHG� GLVF� PDUJLQ� RI� ERWK� RSWLF� GLVF�������
(QODUJHG� EOLQG� VSRW� RQ� %MHUUXP� SURYHV� SUHVHQFH� RI�
SDSLOORHGHPD�ZKLFK�ZDV�DEVHQW�SULRU� 
 
$� UHSHDW� &(&7� EUDLQ� DQG� QHFN� �)LJXUH� ��� VKRZHG�
ZRUVHQLQJ� RI� ULJKW� FHUHEUDO� FRQYH[LW\� VXEGXUDO������
FROOHFWLRQV� ZLWK� VXVSLFLRXV� LQWUDSDUHQFK\PDO��������
H[WHQVLRQ�� GXUDO� DQG� OHSWRPHQLQJHDO� LQYROYHPHQW�
DQG�FHUHEUDO�RHGHPD��+RZHYHU��WKHUH�ZDV�UHVROYLQJ�
ULJKW�VXEPDQGLEXODU�� UHVROYHG�VXSHULRU�VDJLWWDO�VLQXV�
&967�ZLWK� UHVLGXDO� ILOOLQJ� GHIHFWV� LQ� ULJKW� FDYHUQRXV�
VLQXV��ULJKW�VLJPRLG�VLQXV�H[WHQGLQJ�WR�ULJKW�,-9� 
 
'XH� WR� ZRUVHQLQJ� RI� FHUHEUDO� FROOHFWLRQV� DQG��������
RHGHPD�� ,QIHFWLRXV� 'LVHDVHV� WHDP� VWDUWHG� WKH������

)LJXUH ���6KRZV���FDUGLQDO�GLUHFWLRQ�RI�JD]H��ULJKW��SWRVLV��PLOG�LQMHFWLRQ�RI�ULJKW�FRQMXQFWLYD�DQG�OLPLWDWLRQ�RI�ULJKW�
VXSUDGXFWLRQ� 
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)LJXUH ���$[LDO�EUDLQ�&RQWUDVW�(QKDQFHG�&RPSXWHG�7RPRJUDSK\�� 
$� 6KRZV�ILOOLQJ�GHIHFW�ZLWKLQ�ULJKW�FDYHUQRXV�VLQXV� 
%� )LOOLQJ�GHIHFW�ZLWKLQ�ULJKW�MXJXODU�EXOE� 
&� )LOOLQJ�GHIHFW�ZLWKLQ�ULJKW�VLJPRLG�VLQXV� 
'� 5LJKW�FHUHEUDO�FRQYH[LW\�ZLWK�LVR�WR�K\SRGHQVH�VXEGXUDO�FROOHFWLRQ��UHG�DUURZ��DQG�VZROOHQ�ULJKW�WHPSRUDOLV�PXVFOH�

�EOXH�DUURZ�� 
(� 5LJKW�IXOOQHVV�RI�QDVRSKDU\Q[�DQG�RURSKDU\Q[��UHG�DUURZ���ULJKW�EXON\�SWHU\JRLG�PXVFOH��EOXH�DUURZ��DQG�PDVVHWHU�

PXVFOH��EODFN�DUURZ�� 
)� 1HDU�WRWDO�RSDFLILFDWLRQ�RI�WKH�ULJKW�PD[LOODU\�VLQXV��FRQVLVWDQFH�ZLWK�ULJKW�PD[LOODU\�VLQXVLWLV� 

)LJXUH ���$[LDO�EUDLQ�&(&7���$��6KRZV�ZRUVHQLQJ�ULJKW�FHUHEUDO�FRQYH[LW\�K\SRGHQVH�VXEGXUDO�FROOHFWLRQ�ZLWK�VXVSLFLRXV�
LQWUDSDUHQFK\PDO�H[WHQVLRQ��GXUDO�DQG�OHSWRPHQLQJHDO�LQYROYHPHQW��UHG�DUURZ��DV�ZHOO�DV�FHUHEUDO�RHGHPD��EOXH�DUURZ���

%��6KRZV�K\SRGHQVH�FROOHFWLRQ�LQ�WKH�LQWHUKHPLVSKHULF�ILVVXUH� 
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SDWLHQW� RQ� ,9�0HURSHQHP�ZKLFK� KDV� EHWWHU� FRYHUDJH�
LQ�066$� UHODWHG� FRPSOLFDWLRQV� DQG� FRQWLQXHG� WKH� ,9�
&OR[DFLOOLQ��%LRSV\�RI�ULJKW�OHYHO���O\PSK�GRQH�UHYHDOHG�
FKURQLF� LQIODPPDWLRQ� KLVWRORJLFDOO\� 0\FREDFWHULXP�
7XEHUFXORVLV EDFWHULD� ZDV� QRW� GHWHFWHG� DQG� QHLWKHU�
ZDV�WKHUH�HYLGHQFH�RI�WXEHUFXORVLV�LQIHFWLRQ�UDGLRORJL�
FDOO\�RU�SDWKRORJLFDOO\� 
 
$W�FRPSOHWLRQ�RI��-ZHHNV�FRXUVH�RI�DQWLELRWLFV��SDWLHQW�
VKRZHG� FRPSOHWH� UHVROXWLRQ� RI� WKH� RFXODU� FKDQJHV�
ZLWK�QR�SWRVLV��QR�OLPLWDWLRQ�RI�H\H�PRYHPHQWV��)LJXUH�
���DQG�QR�SDSLOORHGHPD���+H�ZDV�DIHEULOH�DQG�ZHOO� 
 
',6&866,21 
 
,Q� FHUHEUDO� YHQRXV� VLQXV� WKURPERVLV�� SURWKURPERWLF�
FRQGLWLRQ� LV�DOPRVW�DOZD\V�SUHVHQW�� ,Q� WKH�DEVHQFH�RI�
SURWKURPERWLF� FRQGLWLRQ�� DV� VHHQ� LQ� RXU� SDWLHQW�� LW� LV�
QHDUO\� DOZD\V� UHODWHG� WR� LQIHFWLYH� FDXVHV >�@�� 7KH�
VSUHDG� RI� LQIHFWLRQ� LV� FRPPRQO\� IURP� WKH� SDUDQDVDO�
VLQXVHV��PLG�IDFH�DQG�RUELW >�@��7KH�FDVH�ZH�UHSRUWHG�
KHUH� KDG� WKH� VSUHDG� RI� LQIHFWLRQ� IURP� WKH� PD[LOODU\�
VLQXV�ZKLFK�LV�UDUHO\�LQYROYHG�LQ�&967 >�@� 
 
2XU� SDWLHQW� GHYHORSHG� 0HWKLFLOOLQ�����������������������������
VHQVLWLYH 6WDSK\ORFRFFXV� DXUHXV VHSWLFDHPLD� IURP�

)LJXUH ���6KRZV�UHVROXWLRQ�RI�SWRVLV�DQG�FRQMXQFWLYDO�LQMHFWLRQ�DV�ZHOO�DV�LPSURYHPHQW�RI�H[WUDRFXODU�PRYHPHQWV� 
5HSHDWHG�&(&7�EUDLQ�DQG�QHFN��)LJXUH����VKRZHG�UHVROYHG�&967��3DWLHQW�ZDV�GLVFKDUJHG�ZLWK�RUDO�ZDUIDULQ����PJ�2'�DQG�

,15�RI�������+H�XOWLPDWHO\�PDGH�D�IXOO�UHFRYHU\� 

PD[LOODU\� VLQXVLWLV� DQG� SURJUHVVHG� WR� H[WHQVLYH�
FHUHEUDO� YHQRXV� VLQXV� WKURPERVLV� LQYROYLQJ� DOO��
PDMRU� FHUHEUDO� YHQRXV� VLQXVHV� ZLWK� FROOHFWLRQV�
H[WHQGLQJ� LQWR� WKH�SKDU\QJHDO�VSDFHV��2QH�ZRXOG�
H[SHFW�D�SDWLHQW�ZLWK�DQ�H[WHQVLYH� LQYROYHPHQW�RI�
&967� WR� SUHVHQW� ZLWK� LQFUHDVHG� LQWUDFUDQLDO�����
SUHVVXUH� V\PSWRPV�� SXSLOODU\� GLODWDWLRQ� DQG�����
FRPSOHWH�RSKWKDOPRSOHJLD�ZLWK�VLQXVLWLV�V\PSWRPV�
OLNH� UKLQRUUKHD�� IDFLDO� SDLQ� DQG� WHQGHUQHVV� RI���
PD[LOODU\� VLQXV�� 2XU� SDWLHQW� KRZHYHU� GLG� QRW������
SUHVHQW�ZLWK�VXFK�DODUPLQJ�VLJQV� 
 
$OO� FHUHEUDO� YHQRXV� VLQXVHV� DUH� YDOYHOHVV�� WKXV�
WKH\�IDFLOLWDWH�IRUZDUG�RU�EDFNIORZ�RI�EORRG�DOORZLQJ�
SDWKRJHQV�DQG�QHRSODVWLF�FHOOV�WR�WUDYHO�WR�GLIIHUHQW�
SDUWV�RI� WKH�EUDLQ�� ,QIHFWLRQ�FRPLQJ� IURP� OD\HUV�RI�
WKH� IDFH� FDQ� HDVLO\� WUDYHO� LQWR� WKH� FDYHUQRXV������
VLQXVHV�OHDGLQJ�WR�WKH�GHYHORSPHQW�RI�D�WKURPEXV�
UHVXOWLQJ� LQ� FDYHUQRXV� VLQXV� WKURPERVLV�� 7KLV���
FRQGLWLRQ�PD\�UHVXOW� LQ�WKH�VZHOOLQJ�RI�WKH�DIIHFWHG�
VLQXVHV� DQG� GDPDJH� WR� WKH� VXUURXQGLQJ� FUDQLDO�
QHUYHV >�@�� &RPPRQ� V\PSWRPV� LQFOXGH� SWRVLV��
SURSWRVLV�� FKHPRVLV�� RSKWKDOPRSOHJLD� �FUDQLDO�
QHUYH�>&1@�,,,��,9��9,���DQG�ORVV�RI�VHQVDWLRQ�LQ�WKH�
RSKWKDOPLF�DQG�PD[LOODU\�GLYLVLRQV�RI�WKH�WULJHPLQDO�
QHUYH��9��DQG�9�� >�@� 



�� 

 

)LJXUH ���$[LDO�EUDLQ�&(&7�XSRQ�FRPSOHWLRQ�RI�WUHDWPHQW��$��5HVROYHG�LQWHUKHPLVSKHULF�FROOHFWLRQ�%��6PDOOHU�UHVLGXDO�RI�
ULJKW�FHUHEUDO�FRQYH[LW\�VXEGXUDO�FROOHFWLRQ 

&��5HVROYLQJ�ULJKW�WHPSRUDO�SDUHQFK\PDO�FROOHFWLRQ�ZLWK�UHVLGXDO�GXUDO�HQKDQFHPHQW��UHG�DUURZ��DQG�PLQLPDO�UHVLGXDO�
ILOOLQJ�GHIHFW�LQ�FDYHUQRXV�VLQXV��EOXH�DUURZ�� 

7KH� RXWFRPH� RI� &967� YDULHV� IURP� D� FRPSOHWH�����
UHFRYHU\� WR� GHDWK�� $OWKRXJK� PRVW� SDWLHQWV� ZLWK�
&967� DUH� GLVFKDUJHG� ZLWK� IDYRXUDEOH� RXWFRPH��
������RI�SDWLHQWV�VXFFXPE�WR�GHDWK�RU�GHSHQGHQF\�
DFFRUGLQJ�WR�WKH�,QWHUQDWLRQDO�VWXG\�RQ�FHUHEUDO�YHLQ�
DQG� GXUDO� VLQXV� WKURPERVLV� �,6&97� >�@�� 0RVW������
SDWLHQWV� WUHDWHG� SURPSWO\� ZLWK� DQWLFRDJXODQWV� KDG�
JRRG�SURJQRVLV >��@� 
 
2XU� SDWLHQW� ZKR� SUHVHQWHG� ZLWK� XQLODWHUDO� SWRVLV��
IHYHU� DQG� MDZ� SDLQ�� DQ� LPPHGLDWH� PXOWLGLVFLSOLQDU\�
WHDP� PDQDJHPHQW� ZDV� FDUULHG� RXW� DQG� DQ����������
LPPHGLDWH� UDGLR� LPDJLQJ�DLGHG� XV� WR� WKH�GLDJQRVLV�
DQG� � HWLRORJ\� � �PD[LOODU\� VLQXVLWLV��� 3URPSW� ELRORJLF�
LQYHVWLJDWLRQV� DQG� LQLWLDWLRQ� RI� DQWLELRWLFV� DQG������
DQWLFRDJXODQWV� KDG� DOVR� KHOSHG� XV� LQ� WUHDWLQJ� WKH�
XQGHUO\LQJ�066$�DQG�WKH�&967��7KH�2WRUKLQRODU\Q�
JRORJ\� WHDP�KDG�HOLPLQDWHG� WKH� VRXUFH�RI� LQIHFWLRQ�
E\� VXUJLFDO� GUDLQDJH�� 6HULHV� RI� FOLQLFDO� DQG����������
UDGLRORJLFDO�H[DPLQDWLRQ�KDG�KHOSHG�XV�LQ�PDQDJLQJ�
WKLV� SDWLHQW� ZLWK� DQ� H[FHOOHQW� RXWFRPH� IRU� VXFK� DQ�
H[WHQVLYH�&967� 
 
 
&21&/86,21 
 
(DUO\� UHFRJQLWLRQ� DQG� WUHDWPHQW� RI� &967� KDV������
UHGXFHG� PRUWDOLW\� UDWH� RYHU� WLPH�� 'HVSLWH� EHLQJ� D�
UDUH� GLVHDVH�� &967� LV� IUHTXHQWO\� DVVRFLDWHG� ZLWK�
FDWDVWURSKLF�RXWFRPHV�LI�LW�LV�QRW�WLPHO\�WUHDWHG��2XU�
FDVH� GLVFXVVLRQ� KLJKOLJKWV� WKH� LPSRUWDQFH� RI� HDUO\�
VXVSLFLRQ� RI� V\VWHPLF� LQYROYHPHQW� LQ� SDWLHQWV������
SUHVHQWLQJ�ZLWK�RFXODU�V\PSWRPV��3URPSW�GLDJQRVLV��
HPHUJHQW� UDGLRJUDSKLF� HYDOXDWLRQ�� PXOWLGLVFLSOLQDU\�
DSSURDFK�DQG�DSSURSULDWH�WUHDWPHQW�ZLWK�DQWLFRDJX�
ODQWV�DQG�DQWLELRWLFV�FDQ�LPSURYH�VXUYLYDO�DQG�YLVXDO�
SURJQRVLV�� 
 
 
5()(5(1&(6 

�� &DSHFFKL�0��$EEDWWLVWD�0��0DUWLQHOOL� ,� &HUHEUDO�
YHQRXV� VLQXV� WKURPERVLV�� -RXUQDO� RI� 7KURP�
ERVLV�DQG�+DHPRVWDVLV���������������-��� 

�� $OPTYLVW� +�� 0D]\D� 0�� 'HOJDGR� $)�� 'HOJDGR�
$)� 5DGLRORJLFDO�HYDOXDWLRQ� LQ�SDWLHQWV�ZLWK�FOLQL�
FDO� VXVSLFLRQ� RI� FHUHEUDO� YHQRXV� VLQXV� WKURP�
ERVLV� SUHVHQWLQJ� ZLWK� QRQWUDXPDWLF� KHDGDFKH-D�
UHWURVSHFWLYH� REVHUYDWLRQDO� VWXG\� ZLWK� D� YDOLGD�
WLRQ�FRKRUW��%0&�0HGLFDO�,PDJLQJ������������-� 

�� 0DWWKHZ�7-��+XVVHLQ�$� $W\SLFDO�FDYHUQRXV�VLQXV�
WKURPERVLV��D�GLDJQRVLV�FKDOOHQJH�DQG�GLOHPPD��
&XUHXV�������'HF����������H���� 

�� 7J� 6FKUHLQHU�� 9LHZ� RI� QHZ� LQVLJKW� RQ� GLDJQRVLV�
DQG�WUHDWPHQW�RI�FHUHEUDO�YHQRXV�WKURPERVLV�–�D�
QDUUDWLYH� UHYLHZ�� (XURSHDQ� -RXUQDO� RI� 0HGLFDO�
DQG� +HDOWK� 6FLHQFHV�$SULO�
�����GRL�RUJ����������HMPHG������������� 

�� -HVVLFD� 6RS� '2�� 7DJHU� $� 3HGLDWULF� &DYHUQRXV�
6LQXV�7KURPERVLV�&RPSOLFDWLQJ�6LQXVLWLV��$�&DVH�
5HSRUW��$QQ�&OLQ�&DVH�5HS���������-����� 

�� 'RODSVDNLV�&��.UDQLGLRWL�(��.DWVLOD�6��6DPDUNRV�
0� &DYHUQRXV�VLQXV�WKURPERVLV�GXH�WR�LSVLODWHUDO�
VSKHQRLG�VLQXVLWLV��%0-�&DVH�5HSRUWV�9ROXPH���
,VVXH���-DQXDU\������ 

�� %UDQVRQ�69��0F&OLQWLF�(��<HDWWV�53� 6HSWLF�&DY�
HUQRXV� 6LQXV� 7KURPERVLV� $VVRFLDWHG� :LWK� 2U�
ELWDO�&HOOXOLWLV��$�5HSRUW� RI� ��&DVHV�DQG�5HYLHZ�
RI� /LWHUDWXUH�� 2SKWKDOPLF� 3ODVW� 5HFRQVWU� VXUJ�
�������������-�� 

�� 3OHZD� 0&�� 7DGL� 3�� *XSWD� 0� &DYHUQRXV� VLQXV�
WKURPERVLV������ 6HS� ���,Q�� 6WDW3HDUOV� ,VODQG
�)/���6WDW3HDUOV�7UHDVXUH��3XEOLVKLQJ������30,'�
�������� 

�� 6KDNLEDMDKURPL� %�� +DJKLJKL� $%�� 6DOHKL� $��
9DUGDQMDQL� +0�� *KDHGLDQ� 0�� 6DIDUL� $�� 0RZOD�
$� &OLQLFDO� DQG� UDGLRORJLFDO� FKDUDFWHULVWLFV� DQG�
SUHGLFWRUV� RI� RXWFRPH� RI� FHUHEUDO� YHQRXV� VLQXV�
WKURPERVLV��D�KRVSLWDO-EDVHG�VWXG\��$FWD�1HXUR�
ORJLFD�%HOJLFD�����������-� 

��� .DUV\� 0�� +DUPHU� -5�� *XDQ� -� 2XWFRPHV� LQ�
DGXOWV� ZLWK� FHUHEUDO� YHQRXV� VLQXV� WKURPERVLV�� D�
UHWURVSHFWLYH� FRKRUW� VWXG\�� -RXUQDO� RI� &OLQLFDO�
1HXURVFLHQFH������������-��� 


