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1DUURZEDQG�,PDJLQJ�E\�6WHYH�0DVWHOORWWR 

,Q�7KLV�,VVXH 

�1DUURZEDQG�,PDJLQJ &RYHU�	�3DJH�� 

�(YHQWV���+RXVHNHHSLQJ�,WHPV 3DJH�� 

�0HHWLQJ�0LQXWHV��)HEUXDU\��������� 3DJH�� 

�$W�WKH�(\HSLHFH��7KH�%R[ 3DJH�� 

�0HPEHU�$VWURSKRWRV� 3DJH�� 

�)RU�6DOH 3DJH�� 

7KH�FKDUW�DERYH�LOOXVWUDWHV�WKH�UDQJH�RI�ZDYHOHQJWKV�RI�OLJKW�LQ�QDQRPHWHUV��QP��WKDW�PDNH�XS�WKH�
EURDG�UDQJH�RI�YLVLEOH�OLJKW���:KHQ�WDNLQJ�D�SKRWRJUDSK�RXU�FDPHUDV�UHVSRQG�WR�WKLV�EURDG�UDQJH�E\�
XVLQJ�D�VSHFLDO�VHW�RI�UHG��JUHHQ�DQG�EOXH��5*%��ILOWHUV�WKDW�DUH�DUUDQJHG�RYHU�WKH�PRQRFKURPH�
�%	:��VHQVRU�LQ�WKH�FDPHUD�DQG�WKH�VRIWZDUH�LQ�WKH�FDPHUD�FRPELQHV�WKH�LQGLYLGXDO�5*%�ILOWHUHG�
PRQRFKURPH�LPDJHV�LQWR�D�FRORXU�SKRWRJUDSK���7KH�PRVW�FRPPRQ�ZD\�WKH�5*%�ILOWHUV�DUH�DU�
UDQJHG�LV�FDOOHG�D�%D\HU�0DWUL[�ZKLFK�PHDQV�IRU�HDFK��[��DUHD�RI�SL[HOV�WKHUH�DUH�5**%�ILOWHUV�-�
RQH�IRU�HDFK�SL[HO���:LWK�PLOOLRQV�RI�SL[HOV�LQ�D�FDPHUD�VHQVRU�WKHVH�ILOWHUV�DUH�YHU\�WLQ\�DQG�EH�
FDXVH�WKH�ILQDO�FRORXU�LPDJH�XVHV���SL[HOV�WR�FUHDWH�HDFK�SL[HO¶V�FRORXU�LQIRUPDWLRQ�WKH�RYHUDOO�UHVR�
OXWLRQ�RI�WKH�LPDJH�LV�OHVV�WKDQ�LI�\RX�FRXOG�XVH�RQH�SL[HO�WR�GHWHUPLQH�FRORXU���7KLV�LV�WKH�W\SLFDO�
ILUVW�VWHS�PDQ\�DVWURSKRWRJUDSKHUV�WDNH�LQ�LPSURYLQJ�WKHLU�LPDJLQJ�-�WKH\�EX\�D�PRQRFKURPH�FDP�
HUD�DQG�D�VHW�RI�5*%�ILOWHUV���7KH�FKDUW�EHORZ�VKRZV�WKH�VSHFWUDO�UHVSRQVH�WR�D�W\SLFDO�VHW�RI�5*%�
ILOWHUV�XVHG�LQ�DVWURQRPLFDO�LPDJLQJ���(DFK�ILOWHU�OHWV�D�EURDG�EDQG�RI�ZDYHOHQJWKV������-����QP��
SDVV�IRU�HDFK�FRORXU�DQG�WKLV�LQFOXGHV�WKH�ZDYHOHQJWKV�UHSUHVHQWHG�E\�OLJKW�SROOXWLRQ���7KH�FKDUW�

�&RQWLQXHG�RQ�SDJH��� 



�  

7KH�:LQGVRU�&HQWUH�RI�7KH�5R\DO�$VWURQRPLFDO�6RFLHW\�RI�&DQD�
GD�PHHWV�RQ�WKH��UG�7XHVGD\�RI�HYHU\�PRQWK��H[FHSW�-XO\�DQG�
$XJXVW��DW�WKH�2MLEZD\�3DUN�1DWXUH�&HQWUH���,Q�DGGLWLRQ�WR�UHJX�
ODU�PHHWLQJV�WKH�FHQWUH�KRVWV�D�QXPEHU�RI�REVHUYLQJ�QLJKWV��D�SLF�
QLF�DQG�D�'HFHPEHU�VRFLDO���0HPEHUV�UHFHLYH�D�FRS\�RI�WKH�2E�
VHUYHU¶V�+DQGERRN��D�VXEVFULSWLRQ�WR�6N\1HZV�PDJD]LQH�DQG�
DFFHVV�WR�WKH�&HQWUH¶V�OLEUDU\�DQG�WHOHVFRSHV��2SWLRQDOO\�WKH�
5$6&�-RXUQDO�LV�DYDLODEOH�LQ�SULQW�IRUP—RQOLQH�YHUVLRQ�IUHH� 
 
$QQXDO�0HPEHUVKLS�)HHV��3OHDVH�VHH�WKH�5$6&�ZHEVLWH�DW�
ZZZ�UDVF�FD�IRU�FXUUHQW�UDWHV� 
 
&RQWDFW�*UHJ�0RFNOHU��JUHJ�PRFNOHU#OLYH�FRP��RU�YLVLW�RXU�
ZHEVLWH�DW��KWWS���ZZZ�UDVFZLQGVRU�FRP�IRU�PRUH�LQIRUPDWLRQ� 

0HPEH U V K L S  
$XURUD�LV�SXEOLVKHG�PRQWKO\�H[FHSW�IRU�-XO\��$XJXVW�DQG�'H�
FHPEHU���7KH�6HSWHPEHU��2FWREHU��-DQXDU\��0DUFK�DQG�0D\�
LVVXHV�DUH�IXOO�QHZVOHWWHUV��XVXDOO\���SDJHV��ZLWK�D�QXPEHU�RI�
PHPEHU�VXEPLWWHG�DUWLFOHV���7KH�1RYHPEHU��)HEUXDU\��$SULO�
DQG�-XQH�LVVXHV�DUH�VKRUW�IO\HUV����SDJHV�� 
 
6XEPLWWHG�DUWLFOHV�FDQ�EH�RI�DQ\�OHQJWK�IURP�D�SDUDJUDSK�WR�
PXOWLSOH�SDJHV���,�FDQ�VFDQ�SLFWXUHV�DQG�RU�GLDJUDPV��ERWK�SULQWV�
DQG�ILOP��WR�VXSSRUW�\RXU�DUWLFOH�DQG�WKH�RULJLQDOV�ZLOO�EH�UH�
WXUQHG�WR�\RX� 
 
6XEPLVVLRQ�GHDGOLQH�LV�WKH��VW�RI�WKH�PRQWK��� 
 
(GLWRU��6WHYH�0DVWHOORWWR���(PDLO��PPDVWHOORWWR#FRJHFR�FD 

2XU�QH[W�PHHWLQJ« 
 

$SULO��������� 
DW 

2QOLQH�=RRP�0HHWLQJ�EHJLQV�DW������S�P� 
 

0DLQ�6SHDNHU« 
 

7R�%H�'HWHUPLQHG 
 

7RSLF« 
 

7R�%H�$QQRXQFHG 
 

'LUHFWRU�RI�2EVHUYLQJ�5HSRUW 
E\�1DQF\�1J�-HVVLH�3DVVD 

6XEP L V V L R Q V  

&D O H Q GD U � R I � ( Y H Q W V  

+DOODP�2EVHUYDWRU\�6LWH 
  
'LUHFWLRQV� �7KH�PDS�DW�OHIW�VKRZV�WKH�
&RPEHU�DUHD�DQG�LW�LQFOXGHV�WKH�PDMRU�KLJK�
ZD\V�������������DQG�����WKDW�DUH�LQ�WKH�DUHD�
RI�WKH�REVHUYDWRU\�  

7KH�PRVW�GLUHFW�URXWH�IURP�:LQGVRU�LV�
�KLJKOLJKWHG��RQ�WKH�PDS�ZKLFK�LV�WR�WDNH�
+LJKZD\�����(DVW�WR�+LJKZD\����6RXWK�WR�
6RXWK�0LGGOH�5RDG� �7XUQ�ULJKW�RQWR�6RXWK�
0LGGOH�5RDG�DQG�JR�DERXW���NLORPHWHU�DQG�
MXVW�DIWHU�WKH�SRLQW�ZKHUH�&RQFHVVLRQ���MRLQV�
LW��LW�LV�KDUG�WR�VHH�WKLV�LQWHUVHFWLRQ��\RX�ZLOO�
ILQG�WKH�REVHUYDWRU\�VLWH�RQ�WKH�6RXWK�VLGH�
�OHIW��RI�WKH�URDG��������6RXWK�0LGGOH�5RDG� 

,I�\RX�KLW�WKH�5RFKHVWHU�7RZQOLQH�5RDG�
�\RX�FRPH�WR�D�VWRS�VLJQ��\RX�KDYH�JRQH�WRR�
IDU� 

$FWLYLWLHV��� 
 
6SULQJ�(TXLQR[���6SULQJ�RIILFLDOO\�DUULYHV�IRU�WKH�1RUWKHUQ�
KHPLVSKHUH�DW������D�P��('7�RQ�6DWXUGD\�0DUFK���WK� 
 
0RRQ�DQG�0�����2Q�6XQGD\�0DUFK���VW�WKH��VW�4XDUWHU�
0RRQ�ZLOO�EH�QHDU�0���LQ�WKH�HYHQLQJ�VN\� 
 
9HQXV���,V�LQ�VXSHULRU�FRQMXQFWLRQ�RQ�)ULGD\�0DUFK���WK�DQG�
WRR�FORVH�WR�WKH�6XQ�WR�EH�VHHQ�� 
 
6DWXUQ��-XSLWHU�DQG�0RRQ���2Q�7XHVGD\�DQG�:HGQHVGD\�
PRUQLQJ�$SULO��WK�DQG��WK�WKH�0RRQ�ZLOO�SDVV�DERXW���GH�
JUHHV�IURP�6DWXUQ�DQG�WKHQ�-XSLWHU�UHVSHFWLYHO\� 
 
/\ULG�0HWHRU�6KRZHU���3HDNV�DW������D�P��('7�RQ�7KXUV�
GD\�$SULO���QG���(DUOLHU�LQ�WKH�PRUQLQJ�\RX�VKRXOG�EH�DEOH�
WR�VHH���-���PHWHRUV�SHU�KRXU�LQ�UHODWLYHO\�JRRG�FRQGLWLRQV�
ZLWK�WKH�0RRQ�MXVW�SDVW�ILUVW�TXDUWHU�DQG�QRW�LQ�WKH�HDUO\�
PRUQLQJ�VN\� 



�  

7KH�JHQHUDO�PHPEHUVKLS�PHHWLQJ�ZDV�KHOG�RQ�)HEUXDU\����������
DW������S�P��(67�YLD�=RRP�RQOLQH�PHHWLQJ�DQG�KRVWHG�E\�5$6&�
:LQGVRU�&HQWUH�3UHVLGHQW�-�0DKD\DUUDKK-6WDUU�/LYLQJVWRQH���
6WDUU�ZHOFRPHG�PHPEHUV�DQG�JXHVWV�WR�WKH�=RRP�PHHWLQJ���$OVR�
SUHVHQW�ZDV�WKH�JXHVW�VSHDNHU�IRU�WKH�HYHQLQJ�IURP�5$6&�<XNRQ�
&HQWUH��'U��&KULVWD�9DQ�/DHUKRYHQ���6WDUU�EHJDQ�ZLWK�DFNQRZO�
HGJHPHQW�RI�WKH�VXGGHQ�SDVVLQJ�RI�RXU�PHPEHU�5LFN�0DULRQ���
5LFNV¶�PHPRULDO�LV�ZULWWHQ�LQ�WKH�)HEUXDU\�LVVXH�RI�WKH�$XURUD�
QHZVOHWWHU���0HPEHUV�ZHUH�LQYLWHG�WR�UHYLHZ�WKH�PLQXWHV�IURP�WKH�
-DQXDU\����������PHHWLQJ��$�PRWLRQ�WR�DFFHSW�WKH�PLQXWHV�DV�
SUHVHQWHG�ZDV�PDGH�E\�6XVDQ�6DZ\HU-%HDXOLHX�DQG�VHFRQGHG�E\�
*UHJ�0RFNOHU�DQG�WKH�PRWLRQ�FDUULHG� 
 
'LUHFWRU�RI�2EVHUYLQJ�5HSRUW��6WHYH�0DVWHOORWWR���6WHYH�EHJDQ�
E\�LQYLWLQJ�PHPEHUV�WR�VKDUH�WKHLU�DVWURQRP\�DFWLYLWLHV�DQG�LPDJ�
HV�IURP�WKH�SDVW�PRQWK���7KHUH�ZHUH�QRW�YHU\�LGHDO�FRQGLWLRQV�IRU�
YLHZLQJ�WKH�VN\�VLQFH�RXU�ODVW�PHHWLQJ�KRZHYHU�PDQ\�RI�RXU�
JURXS�ZHUH�DFWLYH�RQ�WKH�IHZ�FOHDU�QLJKWV�DYDLODEOH�LQ�-DQXDU\���
5DQG\�'UXPP��D�UHFHQW�QHZ�PHPEHU�VKDUHG�WZR�FRQWUDVWLQJ�
LPDJHV�RI�,&�����WKH�7DGSROH�1HEXOD���:LWKLQ�KLV�SURFHVVLQJ�
WHFKQLTXH�KH�ZDV�DEOH�WR�UHPRYH�DOO�RI�WKH�VWDUV�IURP�RQH�RI�WKH�
LPDJHV�SURGXFLQJ�D�XQLTXH�YLHZ�RI�WKLV�HPLVVLRQ�QHEXOD���%ULDQ�
6LPSVRQ�DOVR�VKDUHG�WZR�SHUVSHFWLYHV�RQ�KLV�LPDJH�RI�JDOD[\�
0�����,Q�RQH�VKRW�KH�LQFOXGHG�WKH�PDQ\�VWUHDNV�OHIW�E\�VDWHOOLWHV�
FULVVFURVVLQJ�WKH�ILHOG�RI��YLHZ�ZKLFK�VHUYHG�DV�D�UHPLQGHU�RI�KRZ�
FURZGHG�WKH�QLJKW�VN\�LV�EHFRPLQJ� 
 
6WHYH�DVVXUHG�XV�WKDW�WKH�ORQJ-DZDLWHG�6SULQJ�VHDVRQ�IRU�WKH�
1RUWKHUQ�KHPLVSKHUH�ZLOO�EHJLQ�RQ�0DUFK���WK�DW������D�P��DV�
WKH�6XQ�FURVVHV�WKH�FHOHVWLDO�HTXDWRU��7KH�XSFRPLQJ�SODQHWDU\�
HYHQWV�ZHUH�SXW�IRUZDUG���0HUFXU\�ZLOO�EH�DW�JUHDWHVW�ZHVWHUQ�
HORQJDWLRQ�RQ�0DUFK��WK�DQG�YLVLEOH�QRZ�TXLWH�FORVH�WR�WKH�KRUL�
]RQ�LQ�WKH�HDUO\�PRUQLQJ�VN\���'XULQJ�WKH�ILUVW�ZHHN�RI�0DUFK�
DIWHU�VXQVHW�0DUV�ZLOO�RIIHU�D�QLFH�SKRWR�RSSRUWXQLW\�DV�LW�VDLOV�
VORZO\�E\�WKH�3OHLDGHV�LQ�7DXUXV�FRQVWHOODWLRQ���0DUFK���WK�DQG�
��WK�ZLOO�VHH�D�WKLQ�ZD[LQJ�FUHVFHQW�PRRQ�MRLQ�0DUV�EHORZ�WKH�
6HYHQ�6LVWHUV���2Q�0DUFK��VW�EHIRUH�VXQULVH�LQ�WKH�PRUQLQJ�VN\�RQ�
\RX�PD\�ZDWFK�6DWXUQ�ULVH�DW������D�P��ZLWK�-XSLWHU�FORVH�EHKLQG�
DW������D�P��7KH�WZR�GLVWDQW��LOOXVLYH�SDOH�EOXH�SODQHWV�8UDQXV�DQG�
1HSWXQH�ZLOO�EH�LQ�FRQMXQFWLRQ�ZLWK�WKH�6XQ�RQ�$SULO���WK�DQG�
0DUFK���WK�UHVSHFWLYHO\���6WHYH�LQGLFDWHG�WKHUH�ZLOO�EH�D�FORVH�
FRQMXQFWLRQ�RI�0HUFXU\�DQG�-XSLWHU�EHIRUH�VXQULVH�RQ�0DUFK�
�WK�DW������D�P���7KH�WZR�SODQHWV�ZLOO�ILQG�WKHPVHOYHV���GHJUHHV�
DERYH�WKH�KRUL]RQ�DQG����DUFPLQXWHV�DSDUW��7KLV�DSSDULWLRQ�LQ�WKH�
QRUWKHUQ�KHPLVSKHUH�IROORZV�DORQJ�WKH�OLQH�RI�D�VKDOORZ�HFOLSWLF�
DQG�6WHYH�GLVSOD\HG�WKH�VDPH�YLHZ�IURP�6\GQH\��$XVWUDOLD���+HUH�
WKH�HFOLSWLF�LV�PXFK�VWHHSHU�DQG�0HUFXU\�LV�QRZ�IRXQG����GHJUHHV�
DERYH�WKH�KRUL]RQ��7KH�PRRQ�ZLOO�MRLQ�WKLV�YLHZ�RQ�0DUFK���WK���
7R�URXQG�RII�WKH�DFWLYLW\�RI�WKH�SODQHWV�6WHYH�DGGHG�WKDW�9HQXV�
ZLOO�EH�DW�VXSHULRU�FRQMXQFWLRQ�RQ�0DUFK���WK� 
 
6WHYH�UHPLQGHG�XV�WKDW�'D\OLJKW�VDYLQJV�WLPH�UHWXUQV�DW������
D�P��RQ�6XQGD\�0DUFK���WK�DQG�WKH�VXQ�ZLOO�VHW�DW������S�P��RQ�
WKLV�GDWH�FRPSDUHG�WR������S�P��WRQLJKW���7KH�SKDVHV�RI�WKH�PRRQ�
ZHUH�SUHVHQWHG�DQG�LW�ZDV�QRWHG�WKDW�DIWHU�WKH�)HEUXDU\���WK�IXOO�
PRRQ�WKHUH�ZLOO�EH�D�IHZ�ZHHNV�RI�JRRG�YLHZLQJ�DYDLODEOH�
WKURXJK�WR�WKH�QHZ�PRRQ�RQ�0DUFK���WK�� 
 
([RSODQHWV��7KH�:HLUG�DQG�:RQGHUIXO�E\�'U��&KULVWD�9DQ�
/DHUKRYHQ��5$6&-<XNRQ�&HQWUH�3K'�3ODQHWDU\�6FLHQFHV��
%(G�6HFRQGDU\��3K\VLFV�DQG�0DWK���'U��9DQ�/DHUKRYHQ�JDYH�
DQ�LQWHUHVWLQJ�SUHVHQWDWLRQ�RQ�WKH�GLVFRYHU\�DQG�IRUPDWLRQ�RI�
VRPH�RI�WKH�PRUH�WKDQ�������H[RSODQHWV�NQRZQ�WRGD\��6KH�EHJDQ�
E\�QRWLQJ�WKDW�ZKHQ�VFLHQWLVW�ORRN�DW�H[RSODQHW�V\VWHPV�RUELWLQJ�
WKHLU�KRVW�VWDUV�WKH\�DUH�DOVR�OHDUQLQJ�PRUH�DERXW�RXU�RZQ�VRODU�
V\VWHP�DQG�WKH�XQGHUO\LQJ�SK\VLFV�RI�LWV�IRUPDWLRQ��%HIRUH�WKH�

GLVFRYHU\�RI�DQ\�H[RSODQHWV�LW�ZDV�WKRXJKW�WKDW�WKH\�ZRXOG�EH�
DUUDQJHG�VLPLODU�WR�RXU�RZQ�VRODU�V\VWHP��6KH�QRWHG�WKDW�RXU�
ODUJH�JDVV\�SODQHWV�OLNH�-XSLWHU�DQG�6DWXUQ�KDYH�H[WHQGHG�K\GUR�
JHQ�DQG�KHOLXP�DWPRVSKHUHV�DQG�WKH\�RUELW�PXFK�IDUWKHU�DZD\�
IURP�WKH�VXQ�WKDQ�(DUWK�GRHV���0HUFXU\�D�PXFK�VPDOOHU�URFN\�
SODQHW�LV�IRXQG�RUELWLQJ�FORVH�WR�WKH�VXQ��6KH�GLVSOD\HG�WKH�UHOD�
WLYHO\�IODW�VKDSH�WR�RXU�VRODU�V\VWHP�DQG�WKH�YHU\�FLUFXODU�RUELWV�
ZKLFK�WKH�SODQHWV�IROORZ�DURXQG�WKH�VXQ�ZLWK�WKH�H[FHSWLRQ�RI�
0HUFXU\¶V�VOLJKWO\�PRUH�HFFHQWULF�RUELW��&KULVWD�DOVR�KLJKOLJKWHG�
RXU�VLQJOH�VWDU�DW�WKH�FHQWUH�RI�RXU�VRODU�V\VWHP�ZKLFK�ZDV�SUH�
GLFWHG�WR�EH�D�FRPPRQ�DUUDQJHPHQW�WKURXJKRXW�WKH�0LON\�:D\�
JDOD[\���+RZHYHU�WKH�VHDUFK�IRU�H[RSODQHWV�UHYHDOHG�PXFK�JUHDW�
HU�YDULHW\�LQ�WKH�RUJDQL]DWLRQ�RI�H[RSODQHWV��2QH�RI�PDQ\�XQXVX�
DO�GLVFRYHULHV�ZDV�D�V\VWHP�ZLWK�PXOWLSOH�SODQHWV�RUELWLQJ�WZR�
VWDUV�LQ�D�SHUSOH[LQJ�SDWWHUQ��$QRWKHU�XQH[SHFWHG�GLVFRYHU\�
ZKLFK�HQGHG�XS�EHLQJ�TXLWH�FRPPRQ�ZDV�WKH�SUHYDOHQFH�RI�ODUJH�
JDVV\�SODQHWV�RUELWLQJ�FORVHU�WR�WKHLU�VXQ�WKDQ�(DUWK�LV�WR�RXUV��
7KLV�FORVH�GLVWDQFH�WR�WKHLU�KRVW�VWDUV�WUDQVODWHG�LQWR�YHU\�KLJK�
WHPSHUDWXUHV�DQG�WKHVH�H[RSODQHWV�DUH�NQRZQ�DV�+RW�-XSLWHUV�� 
 
&KULVWD�LOOXVWUDWHG�WKUHH�RI�WKH�PRUH�SUROLILF�PHWKRGV�RI�ILQGLQJ�
H[RSODQHWV��7KH�ILUVW�WZR�DSSURDFKHV�UHTXLUH�WKH�VWDU�DQG�H[�
RSODQHW�ZKLFK�DUH�EHLQJ�REVHUYHG�WR�EH�LQ�OLQH�IURP�RXU�YDQ�
WDJH�SRLQW��7KH�UDGLR�YHORFLW\�GRSSOHU�WHFKQLTXH�WDNHV�DGYDQWDJH�
RI�WKH�VLPLODU�SURSHUWLHV�RI�VRXQG�ZDYHV�DQG�OLJKW�ZDYHV��:KHQ�
SODQHWV�DQG�WKHLU�VWDU�DUH�PRYLQJ�WRZDUGV�RU�DZD\�IURP�(DUWK�WKH�
FKDQJHV�SURGXFHG�LQ�WKH�OLJKW�ZDYHV�FDQ�EH�GRFXPHQWHG��7KH�GDWD�
FROOHFWHG�LQ�WKLV�PDQQHU�FDQ�SURYLGH�LQIRUPDWLRQ�RQ�RUELWDO�VL]H�
DQG�SODQHW�PDVV��7KH�WUDQVLW�PHWKRG�RI�GHWHFWLQJ�H[RSODQHWV�
WDNHV�DGYDQWDJH�RI�WKH�VOLJKW�UHGXFWLRQ�LQ�WKH�EULJKWQHVV�RI�D�VWDU�
ZKLFK�RFFXUV�ZKHQ�D�SODQHW�SDVVHV�LQ�IURQW�RI�LW��&KULVWD�SUHVHQWHG�
D�JUDSK�ZKLFK�GHPRQVWUDWHG�KRZ�WKH�OLJKW�FXUYH�ZLOO�VKRZ�D�GLS�
LQ�EULJKWQHVV�DV�WKH�H[RSODQHW�SDVVHV�LQ�IURQW�RI�WKH�VWDU��,QIRU�
PDWLRQ�RQ�WKH�SODQHWV�RUELW�DQG�WKH�VL]H�RI�WKH�SODQHW�LWVHOI�PD\�
EH�FDOFXODWHG�ZLWK�WKLV�GDWD��&KULVWD�VWDWHG�WKDW�WKLV�PHWKRG�ZDV�
XVHG�E\�WKH�QRZ�UHWLUHG�.HSOHU�6SDFH�7HOHVFRSH�ZKLFK�GLVFRY�
HUHG�������H[RSODQHWV��$�WKLUG�PHWKRG�RI�GLUHFW�LPDJLQJ�XVHG�
IRU�GLVFRYHULQJ�DQG�REVHUYLQJ�H[RSODQHWV�HQWDLOV�D�QHZ�SHUVSHF�
WLYH��OLWHUDOO\��+HUH�H[RSODQHW�V\VWHPV�DUH�YLHZHG�IURP�DERYH�
DQG�ZKHQ�PRQLWRUHG�RYHU�H[WHQGHG�SHULRGV�RI�WLPH�WKH�SODQHWV�
PD\�EH�VHHQ�PRYLQJ�LQ�WKHLU�RUELW�� 
 
&KULVWD�H[SODLQHG�D�IHZ�RI�WKH�FKDUDFWHULVWLFV�RI�VRPH�RI�WKH�RYHU�
������QRZ�NQRZQ�H[RSODQHWV��7KHUH�ZHUH�VRPH�SODQHWV�ZKLFK�
DUH�GHVFULEHG�DV�HFFHQWULF���7KLV�HFFHQWULFLW\�UHIHUUHG�WR�WKH�H[�
RSODQHWV�ZKLFK�KDYH�QRQ-FLUFXODU�RUELWV���$OVR�IRXQG�ZHUH�FRP�
SOH[�V\VWHPV�RI�H[RSODQHWV�RUELWLQJ�PRUH�WKHQ�RQH�VWDU��7KHVH�
FLUFXPELQDU\�FRQILJXUDWLRQV�SUHVHQWHG�D�FKDOOHQJH�LQ�VRUWLQJ�RXW�
WKH�RUELWDO�SDWWHUQV��'U��9DQ�/DHUKRYHQ�RIIHUHG�XS�\HW�DQRWKHU�
XQXVXDO�V\VWHP�ZLWK�PXOWLSOH�H[RSODQHWV��VRPH�DV�QXPHURXV�DV�
HLJKW��IRXQG�RUELWLQJ�H[WUHPHO\�FORVH�WR�WKHLU�KRVW�VWDU��3ODQHWV�
KDYH�EHHQ�IRXQG�ZKLFK�DUH����WR����ELOOLRQ�\HDUV�ROG��(DUO\�
SODQHWV�IRUPHG�DIWHU�WKH�%LJ�%DQJ�UHOLHG�RQ�VXSHUQRYD�H[SORVLRQV�
RI�VWDUV�WR�FUHDWH�WKH�KHDYLHU�HOHPHQWV�QHHGHG�IRU�WKHLU�FRQVWUXF�
WLRQ���7KLV�VHHPHG�WR�KDYH�KDSSHQHG�HDUOLHU�WKDQ�ZDV�SUHYLRXVO\�
NQRZQ��&KULVWD�VWDWHG�WKDW�WKLV�LV�D�YHU\�H[FLWLQJ�ILHOG�RI�VWXG\�
DQG��³LQWHUHVWLQJ�VFLHQFH�LV�\HW�WR�FRPH�´ 
 
6WDUU�WKDQNHG�HYHU\RQH��HVSHFLDOO\�'U��&KULVWD�9DQ�/DHUKRYHQ�IRU�
DWWHQGLQJ�WKH�PHHWLQJ� 
 
7KH�PHHWLQJ�ZDV�DGMRXUQHG� 

)HEUXDU\������0HHWLQJ�0LQXWHV�E\�1DQF\�1J 



�  

$W�7KH�(\HSLHFH���7KH�%R[�E\�0LNH�(WKLHU 

$V�,�ILQLVK�XS�ZRUN�RQ�2ULRQ��ZKLFK�KDV�WDNHQ�PH�VHYHUDO�ZLQWHU�
VHDVRQV�WR�GR��,�DP�UHDG\LQJ�P\�FKDUWV�IRU�VSULQJ�ZRUN���)RU�DV�
WURQRPHUV��VSULQJ�LV�D�VHDVRQ�WKDW�]RRPV�SDVW�DW�EUHDNQHFN�VSHHG���
7KHVH� JDOD[\� KHDY\� FRQVWHOODWLRQV� DUH� YLVLEOH� IRU� IDU� OHVV� WLPH�
WKDQ�WKHLU�VXPPHU�DQG�DXWXPQ�FRXQWHUSDUWV���7KLV�LV�EHFDXVH�WKH�
DPRXQW�RI�GD\OLJKW�LV�LQFUHDVLQJ�UDSLGO\�DW�WKLV�WLPH�RI�\HDU��DQG�
WKH�FRQVWHOODWLRQV�DSSHDU�WR�PRYH�DFURVV�WKH�VN\�PXFK�IDVWHU� 
 
0\�HDUO\�VSULQJ�ZRUN�LV�LQ�WKH�FRQVWHOODWLRQ�RI�6H[WDQV��DQG�,�ZLOO�
KDYH�PRUH�WR�VD\�DERXW�WKLV�DUHD�
LQ� D� IXWXUH� DUWLFOH�� � )RU� VHYHQ�
\HDUV�P\�PDLQ�VSULQJ�FRQVWHOOD�
WLRQ� ZDV� /HR�� DQG� ,� VWLOO� UHWXUQ�
HDFK� \HDU� WR�YLHZ� IDYRXULWH� RE�
MHFWV� LQ� WKDW� DUHD�� � %XW� D� IHZ�
\HDUV�DJR�,�PRYHG�RQ�WR�DQRWKHU�
FRQVWHOODWLRQ� WKDW� SURPLVHV� WR�
NHHS� PH� RFFXSLHG� IRU� PDQ\�
PRUH�VSULQJ�REVHUYLQJ�VHVVLRQV���
&RPD�%HUHQLFHV�LV�TXLWH�D�SOD\�
JURXQG� IRU� REVHUYHUV� ZKR� ORYH�
JDOD[LHV�� � $QG� WKH� JDOD[LHV�
FRPH�LQ�DOO�VL]HV��VKDSHV�� OHYHOV�
RI� EULJKWQHVV�� DQG� JURXSLQJV���
:KLOH� SUHSDULQJ� P\� SUH-
REVHUYLQJ� QRWHV� DQG� VWDWV� IRU�
&RPD�� ,� ZDV� LQWULJXHG� WR� ILQG�
³7KH�%R[´�ODEHOOHG�RQ�P\�8UD�
QRPHWULD�FKDUWV������DQG�����RI�
WKH� DOO-VN\� HGLWLRQ��� DQG� FRXOG�
Q¶W�ZDLW�WR�VHH�ZKDW�WKDW�ZDV�DOO�
DERXW� 
 
7KH�%R[�LV�D�JURXS�RI�IRXU�JDO�
D[LHV�� URXJKO\� LQ� UHFWDQJXODU�
VKDSH�� DQG� FDQ� EH� IRXQG� LQ� WKH�
IDU� QRUWK� SUHFHGLQJ� DUHD� RI�&R�
PD�� FORVH� WR� WKH� ERUGHU� ZLWK�
8UVD� 0DMRU�� � :KLOH� JURXSV� RI�
IRXU� JDOD[LHV� DUH� DQ\WKLQJ� EXW�
UDUH� LQ�&RPD�� SKRWRJUDSKV� FHU�
WDLQO\� GR� VKRZ� DQ� LQWHUHVWLQJ�
JURXS�� � $OO� RI� WKH� JDOD[LHV� DUH�
SUHWW\� IDLQW�� WKRXJK� LQ� JRRG�
VNLHV�D���FP�VFRSH�VKRXOG�VKRZ�
WKUHH�� �+HUH� LV�D� OLVW�RI�JDOD[LHV�
DQG� WKHLU� VSHFV�� DQG� D� SKRWR�
IURP�FVHOLJPDQ�FRP� 
 
HJ��������¶��¶�[��¶����9LVXDO�PDJQLWXGH�������VXUIDFH�EULJKWQHVV�
����� 
HJ��������¶�[��¶����9LV������6%������ 
HJ��������¶���[��¶����9LV��������6%������ 
HJ��������¶���[��¶����9LV��������6%����� 
 
,�KDG�P\�FKDQFH�WR�YLHZ�WKHVH�JDOD[LHV�RQ�0D\��WK��������XVLQJ�
P\���FP�2ULRQ�'RE�� � ,W� LV� D� SXVK-WR� VFRSH�� DQG� WKH�JURXS�ZDV�
IRXQG� HDVLO\� HQRXJK� XVLQJ� WKH� OLWWOH� FRPSXWHU�� �7KRXJK� DOO� IRXU�
JDOD[LHV�FDQ�EH�VHHQ�DW����[��������LV�YHU\�IDLQW���7KXV�LW�VHHPV�
PRUH�OLNH�D�WULSOHW�� �7KH�EULJKWHVW�SDUW�RI�WKLV�YHU\�IDLQW�PHPEHU�
OLHV�MXVW�QRUWK�RI��������$QG������LV�WKH�ILUVW�JDOD[\�RQH�VHHV��DQG�
LW�UHPDLQV�EULJKW�DQG�YHU\�RYDO�XS�WR����[���$W����[�D�IHZ�GHFHQW�
JOLPSVHV�RI�WKH�YHU\�ORQJ�DQG�WKLQ������DUH�HQMR\HG��XVLQJ�DYHUW�
HG�YLVLRQ�� � ����-���DUH� HDVLO\� YLHZHG�DW� ���[�� ERWK�REMHFWV� DS�

SHDULQJ�SUHWW\�EULJKW��SUHWW\�VPDOO��ZLWK�QRWDEOH�VWHOODU�FRUHV���$W�
���[� DQG� ���[� ����� EHFRPHV� TXLWH� D� ELW� ODUJHU� QRZ�� DQG� YHU\�
HORQJDWHG�� � ,Q� WKLV� UDQJH� ����� DSSHDUV� D� ELW� EULJKWHU� WKDW� ������
EHFRPLQJ�RYDO�LQ�VKDSH�EXW�TXLWH�VPDOO���,�KRSH�\RX�JHW�D�FKDQFH�
WR�YLHZ� WKLV�PLQRU�EXW� IXQ� OLWWOH�JURXS�VRPHGD\�� �7KH�FOXE¶V����
FP�VFRSH�ZRXOG�EH�DQ�LGHDO�LQVWUXPHQW� 
 

0HVVLHU�RI�WKH�0RQWK��0HVVLHU��� 
 
6WD\LQJ� ZLWKLQ� WKH� ERXQGDULHV�
RI�&RPD�%HUHQLFHV��EXW�PRYLQJ�
DERXW� ��� GHJUHHV� VRXWK� DQG� D�
IHZ�PLQXWHV�IROORZLQJ�7KH�%R[��
0HVVLHU� ��� SRSV� LQWR� WKH� H\H�
SLHFH��D�EULJKW�DQG�QHDUO\�URXQG�
JDOD[\�HDVLO\�YLHZHG�ZLWK�VPDOO�
WHOHVFRSHV���,W�ZDV�GLVFRYHUHG�LQ�
PLG�0DUFK������E\�3LHUUH�0H�
FKDLQ��DQG�VHHQ�D�PRQWK�ODWHU�E\�
&KDUOHV�0HVVLHU�� �0\� ILUVW� ORRN�
FDPH�FRQVLGHUDEO\� DIWHU� WKDW�� LQ�
PLG� 0D\� RI� ������ � ,� ZDV� DW�
/DNH� 3HQDJH� ZHVW� RI� 6XGEXU\��
DQG� LW� ZDV� D� KXPGLQJHU� RI� D�
QLJKW���,W�ZDV���&�DQG�VSHFWDFX�
ODUO\�FOHDU���,�ZDV�DEOH�WR�VHH�WKH�
JDOD[\� ZLWK� P\� �´� VFRSH�
VWRSSHG� GRZQ� WR� �´�� DW� ��[���
)XOO�DSHUWXUH�VKRZHG�LW�UHODWLYH�
O\� ODUJH�DQG� URXQG�� �$W���[� WKH�
JDOD[\� LV� VXUURXQGHG� E\� WLQ\�
VWDUV�� RQH� MXVW� ZLWKLQ� WKH� RXWHU�
KD]H� RI� WKH� DUPV�� � ��;� RIIHUHG�
WKH�EHVW�YLHZ���:KLOH�WKH�FHQWUH�
UHPDLQV�EULJKW�DW�KLJKHU�SRZHUV��
WKH�HQYHORSH�LWVHOI�VWDUWV�WR�IDGH� 
 
-XPS� WR� 0D\� ��WK�� ������ � 2Q�
0D\���WK�WKH�WHPSV�ZHUH�KRYHU�
LQJ�DURXQG����&��DQG�FRQGLWLRQV�
ZHUH� H[FHOOHQW� DW� P\� .HQW�
&RXQW\�YLHZLQJ�VLWH���,�EHJDQ�E\�
XVLQJ� P\� ��� FP� ��´�� DSHUWXUH�
VWRS��ORFDWLQJ�WKH�JDOD[\�DW���[���
,W� KDG� EHHQ� MXVW� RYHU� ��� \HDUV�
VLQFH�,�KDG�ODVW�VHHQ�WKLV�REMHFW���
$W� IXOO� DSHUWXUH� ���� FP�� DQG�
���[�WKH�FRUH�LV�VWHOODU�DQG�YHU\�
EULJKW�� � 7KH� JDOD[\� LV� ODUJH��

VKRZLQJ�D�YHU\�EULJKW�FHQWUH�DURXQG�WKH�EULOOLDQW�FRUH��VXUURXQGHG�
LWVHOI�E\�D�ODUJH��IDLQWHU�HQYHORSH�RI�KD]H���9LHZLQJ�0����LV�OLNH�
VHHLQJ�DQ�XQUHVROYHG�JOREXODU�FOXVWHU������;�DQG����[�VKRZ�WKH�
HQYHORSH� WR�EH�XQHYHQO\� OLW��QR�GRXEW�KLQWLQJ�DW� WKH�VSLUDO�DUPV���
$� EULJKW� DUHD� RI� KD]H� VHHPV� WR� SUHFHGH� WKH� YHU\� EULJKW� FHQWUDO�
DUHD��IROORZHG�E\�D�GDUNHU�DUHD��DQG�WKHQ�D�EULJKWHU�DUHD�DJDLQ���,W�
LV� VXFK� YLHZV� WKDW� RIWHQ� JLYH� XV� DSHUWXUH� IHYHU�� DQG� PDNHV� PH�
ZLVK�,�KDG�D���PHWUH�VFRSH��LQ�KLJK�(DUWK�RUELW��� �/RQJHU�YLHZV�
DUH�UHZDUGLQJ�DW�KLJK�SRZHU��VR�VWD\�ZLWK�0HVVLHU�����DQG�XVH�DV�
PXFK�PDJQLILFDWLRQ�DV�FRQGLWLRQV�DOORZ���0HVVLHU����LV�DERXW����
PLOOLRQ�OLJKW�\HDUV�DZD\��VRPHWKLQJ�WR�WKLQN�DERXW�ZKHQ�YLHZLQJ�
LW� 
 
0HVVLHU� ��� �HJ� ������� � �¶��� [� �¶���� 9LVXDO� PDJ�� ����� 6XUIDFH�
%ULJKWQHVV�PDJ������� 

7RS�-�7KH�%R[��D�JURXS�RI�IRXU�JDOD[LHV��LQ�&RPD�%HUHQLFHV� 
%RWWRP�-�0���E\�0LWFK�$UVHQDXOW 



�  

EHORZ�LOOXVWUDWHV�WKH�ZDYHOHQJWKV�WKDW�W\SLFDO�QDUURZEDQG��1%��
ILOWHUV�SDVV�DQG�WKH�PRVW�FRPPRQ�1%�ILOWHU�VHW�XVHG�LQFOXGHV�6,,��
+D��DQG�2,,,�ILOWHUV�� 

2QH�RI�WKH�PRVW�LPSRUWDQW�WKLQJV�WR�QRWLFH�LV�KRZ�QDUURZ�WKH�
EDQGSDVV�LV�IRU�HDFK�ILOWHU���7\SLFDOO\�LW�LV��QP�EXW�UDQJHV�EH�
WZHHQ���-���QP���7KLV�LV�YHU\�LPSRUWDQW�VLQFH�\RX�FDQ�QRZ�DYRLG�
WKH�ZDYHOHQJWKV�RI�W\SLFDO�OLJKW�SROOXWLRQ�DQG�VKRRW�LQ�VXEXUEDQ�
EDFN\DUGV���)RU�WKH�WKUHH�ILOWHUV�LQ�WKH�UHG�HQG�RI�WKH�VSHFWUXP�
\RX�FDQ�HYHQ�VKRRW�ZKHQ�WKH�PRRQ�LV�LQ�WKH�VN\���7KH�GRZQVLGH�
LV�WKDW�\RX�DUH�XVLQJ�PXFK�OHVV�OLJKW�VR�\RXU�H[SRVXUHV�QHHG�WR�EH�
ORQJHU�LQ�RUGHU�WR�FROOHFW�HQRXJK�GDWD�KRZHYHU��ZLWK�OLWWOH�WR�QR�
OLJKW�SROOXWLRQ�ORQJHU�H[SRVXUHV�DUH�QRZ�RQO\�OLPLWHG�E\�\RXU�
PRXQW�DQG�DELOLW\�WR�JXLGH�WKH�WHOHVFRSH�RQ�WKH�REMHFW� 
 
,W�LV�WKHQ�XS�WR�WKH�DVWURSKRWRJUDSKHU�WR�FRPELQH�WKHVH�1%�PRQR�
FKURPH�LPDJHV�LQWR�D�FRORXU�SKRWR���%\�ORRNLQJ�DW�WKH�FKDUW�
DERYH�\RX�FRXOG�PDS�WKHVH�ILOWHUV�LQWR�WKH�5*%�FKDQQHOV�XVLQJ�
WKH�ORJLFDO�VHTXHQFH�RI�WKH�UHGGHVW�ILOWHU�LV�6,,�VR�WKDW�JRHV�WR�UHG��
+D�JRHV�WR�JUHHQ�DQG�2,,,�WR�EOXH�ZKLFK�LV�FDOOHG�DQ�6+2�SDOHWWH�
DQG�WKDW�LV�H[DFWO\�ZKDW�WKH�+XEEOH�6SDFH�7HOHVFRSH�GRHV�VR�LW�LV�
DOVR�NQRZQ�DV�WKH�+XEEOH�SDOHWWH� �7KH�&DQDGD-)UDQFH-+DZDLL�
WHOHVFRSH�XVHV�D�GLIIHUHQW�PDSSLQJ�WKDW�SXWV�WKH�ILOWHUV�LQ�+26�
RUGHU� �6LQFH�WKHVH�DUH�DOO�IDOVH-FRORXU�UHSUHVHQWDWLRQV�WKHUH�LV�QR�
ULJKW�DQVZHU�EXW�WKHVH�DUH�WKH�WZR�PRVW�FRPPRQO\�XVHG�IRU�GLV�

SOD\LQJ�QDUURZEDQG�LPDJHV� 
 
%ULDQ�6LPSVRQ�UHFHQWO\�WRRN�D�VHULHV�RI�1%�LPDJHV�IURP�KLV�OLJKW�
SROOXWHG�\DUG�LQ�/D6DOOH�RI�WKH�&DOLIRUQLD�1HEXOD��1*&������DQG�
IURP�OHIW�WR�ULJKW�EHORZ�SUHVHQWV�LPDJHV�XVLQJ�WKH�6+2��+26��
DQG�+62�SDOHWWH� 
 
5HPHPEHU�WKHUH�LV�QR�³FRUUHFW´�DQVZHU�RQ�KRZ�WR�FRPELQH�WKH�
GDWD�LQWR�D�ILQDO�LPDJH�DQG�LW�LV�XS�WR�WKH�DVWURSKRWRJUDSKHU�WR�
WHDVH�RXW�DV�PXFK�GHWDLO�LQ�WKHLU�LPDJHV� 

&HOHVWURQ�&*(0�0RXQW�-�
+\SHU-WXQHG
����OE�FDSDFLW\�&RP�
SXWHUL]HG�*HUPDQ�(TXDWRULDO�0RXQW��LQFOXGLQJ�FRXQWHUZHLJKW���
5HFRPPHQGHG�IRU�XS-WR����WHOHVFRSHV�������2%2��*RRG�FRQGL�
WLRQ���+\SHU-WXQHG� �UHSODFHG�ZLWK�FHUDPLF�EHDULQJV��UH-JUHDVHG�
DQG�JHQHUDO�WXQH-XS� 
 
&HOHVWURQ����*7�$FKURPDWLF�����PP�I�����WHOHVFRSH��$OW-$]�
&RPSXWHUL]HG�0RXQW�DQG��-SLHFH�RFXODU�NLW���/LNH�QHZ��JUHDW�IRU�
EHJLQQHUV��8VHG�IRU�RQO\���VHDVRQ������� 
 
&RQWDFW��%ULDQ�6LPSVRQ��VLPSVRQE#JPDLO�FRP�RU����-���-
����� 
 




 
 
$VWUR-7HFK����)���5LWFKH\-&KUpWLHQ�$VWURJUDSK�-�&DUERQ�
)LEHU�7XEH��WZR�GRYHWDLO�UDLOV��/RVPDQG\�DQG�9L[HQ���GXDO-
VSHHG�IRFXVHU���27$�2QO\��QR�PRXQW����������� 
 
$VWUR-7HFK���´�I���,PDJLQJ�1HZWRQLDQ�-�GXDO-VSHHG�IRFXVHU��
WXEH-ULQJV��PLUURU�IDQ���[���ILQGHU��PLUURU�FHQWHU�VSRWWHG��GXVW�
FRYHUV���27$�2QO\��QR�PRXQW��������� 
 
&HOHVWURQ�1LJKWVFDSH������FRROHG�&&'�&DPHUD�-�RQH-VKRW�
FRORXU�LPDJLQJ�FDPHUD�����03�&&'�VHQVRU��.RGDN�.$)-�����
FKLS��7(&�FRROHG��0HFKDQLFDO�6KXWWHU��$VWUR);�VRIWZDUH�������� 
 
6N\�	�7HOHVFRSH�PDJD]LQHV�-�,�KDYH�HYHU\�LVVXH�IURP�-DQXDU\�
�����WKURXJK�FXUUHQW���,�DP�JRLQJ�WR�VWDUW�KDXOLQJ�WKH�SUH-�����
LVVXHV�����\HDUV�ZRUWK��RXW�WR�WKH�UHF\FOH�ELQ�LQ�PLG-$SULO�VR�LI�
DQ\RQH�ZDQWV�WKHP�WKH\�DUH�)5((� 
 
&RQWDFW��6WHYH�0DVWHOORWWR��VWHYH�PDVWHOORWWR#JPDLO�FRP�RU�
���-���-����� 

)RU�6DOH 1DUURZEDQG�,PDJLQJ��FRQWLQXHG�IURP�SDJH��� 
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0HPEHU�$VWURSKRWRV 

7RS�/HIW���7KH�6HDJXOO�1HEXOD��,&�������ZDV�FDSWXUHG�E\�5DQG\�'UXPP�RYHU�WKUHH�QLJKWV�RI�0DUFK�������DQG��WK�XVLQJ�D�PRGLILHG�
&DQRQ���'��/-(QKDQFH�ILOWHU�DQG�����LPDJHV�RI���PLQXWHV�HDFK���5DQG\�DOVR�FDSWXUHG�FDOLEUDWLRQ�IUDPHV�-����HDFK�RI�%LDV��'DUN�DQG�
)ODW�DQG�SURFHVVHG�HYHU\WKLQJ�LQ�3L[,QVLJKW���7RS�5LJKW���7KRU¶V�+HOPHW��1*&�������ZDV�DOVR�FDSWXUHG�E\�5DQG\�'UXPP�RYHU�WKH�
QLJKWV�RI�)HEUXDU\�������DQG���WK�XVLQJ�WKH�VDPH�HTXLSPHQW�QRWHG�DERYH�DQG�����LPDJHV�RI���PLQXWHV�HDFK�����%LDV�����'DUNV�DQG����
)ODWV�-�5DQG\�FRPPHQWHG�RQ�KRZ�FROG�LW�ZDV�RYHU�WKLV�WLPH�SHULRG���0LGGOH�/HIW���2Q�WKH�QLJKW�RI�0DUFK��WK�1DQF\�1J�FDSWXUHG�
0DUV�DV�LW�LV�SDVVLQJ�WKURXJK�7DXUXV�EHWZHHQ�WKH�+\DGHV��9-VKDSH�RQ�OHIW��DQG�WKH�3OHLDGHV��OLWWOH�³GLSSHU´�ULJKW�RI�FHQWUH��IURP�KHU�
EDFN\DUG���0LGGOH�5LJKW���$OVR�RQ�0DUFK��WK�%ULDQ�6LPSVRQ�FDSWXUHG�D�GHHSHU�VKRW�RI�0DUV�SDVVLQJ�WKH�3OHLDGHV�ZLWK�VRPH�QHEXORV�
LW\���%ULDQ�XVHG�D�JXLGHG�1LNRQ����-���PP�OHQV��$6,�����FDPHUD�ZLWK�ILOWHU�ZKHHO�DQG�D�FRPELQDWLRQ�RI����DQG����VHFRQG�H[SR�
VXUHV���%RWWRP�/HIW����0DUFK��WK�ZDV�D�EXV\�QLJKW�DV�0DKD\DUUDKK-6WDUU�DQG�D�QXPEHU�RI�RWKHUV�ZHUH�RXW�DW�+DOODP�2EVHUYDWRU\�
ZKHUH�KH�FDSWXUHG�0���DQG�0�����7KLV�LPDJH�LV�D�FRPELQDWLRQ�RI����[���PLQXWH�H[SRVXUHV���%RWWRP�5LJKW���7KH�&RQH�1HEXOD��1*&�
������ZDV�FDSWXUHG�E\�6WHYH�0DVWHOORWWR�XVLQJ�D�&'.���LQ�&KLOH���7KH�/5*%�LPDJH�FRPELQHV����[����PLQXWH�H[SRVXUHV�WKURXJK�
HDFK�ILOWHU�IRU�D�WRWDO�RI����KRXUV�RI�GDWD���$OO�SURFHVVLQJ�DQG�FDOLEUDWLRQ�ZDV�FRPSOHWHG�LQ�3L[,QVLJKW�� 


