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,�KDYH�UHDG�\RXU�SDSHU��³5HFRLO�,QWHUDFWLRQ�EHWZHHQ�3KRWRQV�DQG�7KH�(OHFWURQV�LQ�WKH�3ODVPD�

RI� ,QWHUJDODFWLF� 6SDFH� /HDGLQJ� WR� WKH� +XEEOH� &RQVWDQW� DQG� &0%´� RQ� D� VLWH
KWWS���ZZZ�O\QGRQDVKPRUH�FRP� ZLWK� WKH� ELJ� LQWHUHVW�� <RX� DUH� QRW� WKH� VXSSRUWHU� RI� WKH� VWDQGDUG�
H[SODQDWLRQ�FRVPRORJLFDO�UHGVKLIW�RI�OLJKW�GXH�WR�'RSSOHU�HIIHFW��6XFK�H[SODQDWLRQ�UHVXOWV�LQ�LQFUHDVHG�
YHORFLW\�RI�REMHFWV�UHFHVVLRQ�IURP�WKH�REVHUYHU��L�H��WKH�H[WHQGLQJ�XQLYHUVH��,I�WKH�H[WHQGLQJ�XQLYHUVH�WR�
H[WHQGHG�LQ�WKH�SDVW�RQFH�WKH�DOO�ERGLHV�ZLOO�EH�LQ�D�SRLQW��6R�LQ�FRQWHPSRUDU\ SK\VLFV�LW�LV�FRPH�WR�WKH�
WKHRU\�RI�WKH�%LJ�%DQJ�

<RX�DUH�WKH�VXSSRUWHU�RI�DQ�H[SODQDWLRQ�RI�UHGVKLIW�RI�OLJKW�E\�WKH�IHDWXUHV�RI�LWV�GLVWULEXWLRQ�LQ�
VSDFH��,Q�SDUWLFXODU��\RX�SURYH�UHGVKLIW�RI�OLJKW�E\�WKH�ORVVHV�RI�HQHUJ\�RI�SKRWRQV�DW�WKHLU�LQWHUDFWLRQ�
ZLWK�HOHFWURQV�RI�WKH�VSDFH��,Q�WKH�FDOFXODWLRQV�JLYHQ�E\�\RX�LW�LV�VKRZQ��WKDW�DW�GHQVLW\�HOHFWURQV����f��

WKLV�HIIHFW�JLYHV�������SDUW�RI�REVHUYDEOH�RI�UHGVKLIW�
,�DV�DP�QRW�WKH�VXSSRUWHU�RI�WKH�VWDQGDUG�H[SODQDWLRQ�RI�UHGVKLIW�RI�OLJKW��,�WKLQN�LW�LV�HUURQHRXV�

DQG� XQVFLHQWLILF�� 7KH� ERGLHV HYHQ� DIWHU� VFDWWHULQJ� RZLQJ� WR� H[SORVLRQ� EHFDXVH� RI� D� JUDYLWDWLRQDO�
DWWUDFWLRQ�WKHLU WR�HDFK�RWKHU� ZLOO�EHJLQ�DUH VORZHG�GRZQ��7KHUHIRUH�VWUXFWXUH�RI�YHORFLWLHV�RI�ERGLHV��
WKH�LQFUHDVH�RI�YHORFLW\�RI�ERGLHV�9 LV�SURSRUWLRQDO�WR�WKHLU�GLVWDQFH�G IURP�WKH�FHQWHU�� FRQWUDGLFWV�ODZV�
RI� WKH�PHFKDQLFV��6XFK� ILHOG�RI� VSHHGV�FDQ�EH� LQ� WKH�FDVH��ZKHQ� WKH� IRUFHV�RI�SXVKLQJ�DZD\�RSHUDWH�
EHWZHHQ�ERGLHV��DQG�WKH�IRUFHV�RI�DQ�DWWUDFWLRQ�DUH�QRW�SUHVHQW�

6R��RU�ZH�DUH�DWWUDFWHG�WR�WKH�(DUWK�DQG�ZH�OLYH�RQ�LW��RU�ZH�OLYH�LQ�PDGKRXVH�DQG�WKH�8QLYHUVH�
H[WHQGV�

8QIRUWXQDWHO\��VLQFH����� LQ�WKH�FRQWHPSRUDU\ VFLHQFH��LQ�SDUWLFXODU��LQ�WKH�WKHRUHWLFDO�SK\VLFV��
WKH�GLUHFWLRQ�RI�H[SODQDWLRQ�RI�WKH�ZRUOG�E\�LPDJLQDEOH�REMHFWV��LQVWHDG�RI�UHDO�RQH��KDV�SUHYDLOHG�RYHU��
,W�LV�FRQVLGHUHG��WKDW�LW�LV�QHFHVVDU\�WR�SXW�IRUZDUG�D�K\SRWKHVLV�DQG�RQ�LWV EDVLV�WR�FRQVWUXFW�WKH�WKHRU\�
ZKLFK�ZLOO�H[SODLQ�WKH�ZRUOG��7KHUHIRUH�WKH�DOO�H[SODQDWLRQV��ZKLFK�ZHUH�FUHDWHG�LQ����WK�FHQWXU\��DUH�
EDVHG�RQ�VXFK�LQYHQWHG�REMHFWV�

7KH�3K\VLFV�RI����WK�FHQWXU\�LQVWHDG�WR�FOHDU FRQFHSWLRQ�RI�OLJKW�KDV�EURXJKW�WR�LW�LQ�PHVV��$QG�
ZH�QRZ�GR�QRW�NQRZ�ZKDW�LV�OLJKW��:H�GR�QRW�XQGHUVWDQG�WKH�PHFKDQLVP�RI�LWV�SURSDJDWLRQ��:H�GR�QRW�
XQGHUVWDQG� DOVR� IURP�ZKDW� SDUWLFOHV� WKH� VXEVWDQFH� FRQVLVWV� DQG� DV� WKH\� NHHS� WRJHWKHU�� +\SRWKHWLFDO�
SDUWLFOHV� RI� OLJKW� ± SKRWRQV� GLIIHU� IURP� ERGLHV�� DV� WKH\� KDYH� QR�PDVV� DQG� WKH\�PRYH�ZLWK� FRQVWDQW�
VSHHG��7KH�0HFKDQLFV� LV� FUHDWHG� IRU� WKH� GHVFULSWLRQ� RI� LQWHUDFWLRQV� RI�ERGLHV��ZKLFK�KDYH�PDVV� DQG�
ZKLFK�PRYH�ZLWK�DFFHOHUDWLRQ��ZKHQ�RWKHU�ERGLHV�DFW�RQ� WKHP��7KHUHIRUH� ODZV�RI� WKH�PHFKDQLFV�DUH�
LQDSSOLFDEOH WR�SKRWRQV�

<RX� H[SODLQ� LQWHUDFWLRQ� RI� SKRWRQV� ZLWK� HOHFWURQV� E\� ODZV� RI� WKH� 0HFKDQLFV�� IRU� H[DPSOH��
FRQVLGHU� WUDQVIHU� RI� D� PRPHQWXP� DQG� HQHUJ\� IURP� RQH� SDUWLFOH� WR� DQRWKHU�� %XW� ZKDW� PD\� EH� D�
PRPHQWXP�DW�D�SDUWLFOH��ZKLFK�KDV�QR�PDVV"�<RX�XVH�WKH�ODZV�RI WKH�0HFKDQLFV�KRZ�LW�LV�DFFHSWHG�LQ�
FRQWHPSRUDU\� SK\VLFV�� %XW� VXFK� DSSOLFDWLRQ� LV� XQFRUUHFWHG�� WKLV� PHWKRG� LQ� FRQWHPSRUDU\� SK\VLFV�
FRQVWDQWO\�FKDQJHV�DQG�DGMXVWHG�VR� WKDW� WKH�K\SRWKHWLFDO�GHVFULSWLRQ�RI� WKH�SKHQRPHQD�KDV�FRLQFLGHG�
ZLWK�REVHUYDWLRQV�RU�H[SHULPHQWV��7KHUHIRUH�\RXU�H[SODQDWLRQ�LV�DOVR�K\SRWKHWLFDO�

:KDW�,�VHH�D�ZD\"�*UDGXDOO\�LW�LV�QHFHVVDU\�WR�HOLPLQDWH�IURP�VFLHQFH�WKH�LQYHQWHG�REMHFWV�DQG�
WKH� K\SRWKHWLFDO� H[SODQDWLRQV�� ,W� LV� QHFHVVDU\� WR� VWXG\� ZRUOG� DURXQG� LQVWHDG� RI� WR� EXLOG� LW� RQ� WKH�
LPDJLQDWLRQV��$QG�DV�IRU�DV�UHGVKLIW�LW�LV�QHFHVVDU\�WR�VWXG\�LWV�VWUXFWXUH�
���:KDW�OLQHV�DUH�VKLIWHG DQG�DV�IDU�DV"
���:KDW�HOHPHQWV�RI�VXEVWDQFH�JLYH�UHGVKLIW"
���:KDW�VSDFH�REMHFWV�FDXVH�UHGVKLIW"
���7KH\�SHUWDLQ�WR�ZKDW�FODVVHV"
���:KDW�LW�LV�NQRZQ�DERXW�WKHLU�YHORFLW\�DQG�GLVWDQFH�XS�WR�WKHP"
���$QG�RWKHU�DWWULEXWHV�RI�UHGVKLIW�

$V� D� UHVXOW� RI� DOO�URXQG� VWXG\LQJ� WKLV� SKHQRPHQRQ� WKH� XQGHUVWDQGLQJ� RI� UHGVKLIW� ZLOO� EH�
DFKLHYHG�� 6XFK� XQGHUVWDQGLQJ� ZLOO� QRW� IXUWKHU� EH� UHMHFWHG� DQG� ZLOO� LQFUHDVH� WKH� VXP� RI� KXPDQ�
NQRZOHGJH�RI�RXU�GHVFHQGDQWV�
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3UREDEO\��\RX�KDYH�DOUHDG\�H[HFXWHG�VXFK�UHVHDUFKHV�LQ� WKH�ERRN�³%LJ�%DQJ�%ODVWHG�´��,Q�WKH�
VXPPDU\�\RX�KDYH�ZULWWHQ��³7KH�VWRU\�RI�WKH�H[SDQGLQJ�XQLYHUVH�DQG�KRZ�LW�ZDV�VKRZQ�WR�EH�ZURQJ�´�
,�ZLWK�LQWHUHVW�ZRXOG�IDPLOLDUL]H�ZLWK�LW��,�VKDOO�ZDLW�\RXU�DUULYDO�LQ�6LEHULD�DQG�WKHQ�ZH�VKDOO�H[FKDQJH�
WKH�ERRNV�ZLWK�\RX��%XW�LI�\RX�UHDG�LQ�5XVVLDQ��WKDW�\RX�PD\�IDPLOLDUL]H�ZLWK�P\�ERRN�WKH�³7KHRU\�RI�
,QWHUDFWLRQ´�RQ�WKH�VLWH�DFFRUGLQJ�DWWDFKHG�EHORZ�LQIRUPDWLRQ�

7KH�PHWKRGV�RI�PRGHUQ�SK\VLFV��WKH�UHODWLYLVWLF�DQG�TXDQWXP�0HFKDQLFV�DUH�D�EOXII��:LWK�WKH�
KHOS� RI� WKHP� WKH� QHZ� REMHFWV� �HOHPHQWDU\� SDUWLFOHV�� EODFN� KROHV�� VWULQJV�� GDUN� HQHUJ\� HWF��� DQG� WKHLU�
SURSHUWLHV�DUH�WKRXJKW�RXW�VR�WR�DGMXVW�WKHLU�WR�UHVXOWV�RI�REVHUYDWLRQV�DQG�H[SHULPHQWV��7KHVH�PHWKRGV�
FRQWUDGLFW� EDVHV� RI� WKH�0HFKDQLFV�� ,Q� WKH� ERRN� ³7KHRU\� RI� ,QWHUDFWLRQ´� ,� KDYH� FOHDUHG� EDVHV� RI� WKH�
0HFKDQLFV� IURP� GLUW� DQG� KDYH� VKRZQ�� DV� WKHP� WR� DSSO\� IRU� HOHFWURPDJQHWLF� DQG� JUDYLWDWLRQDO�
LQWHUDFWLRQV��,�FRQILGHQWO\�DGYLVH�DOO�VFLHQWLVWV�WR�XVH�WKHP�DW�VWXG\�RI�WKH�SKHQRPHQD�RI�ZRUOG�DURXQG�

)RU� GLVFXVVLRQ� RI� SUREOHPV� RI� FRQWHPSRUDU\� VFLHQFH�ZH�ZLWK� GRFWRU� 6HUJH\�1��$UWHKD� KDYH�
FUHDWHG�D�IRUXP��KWWS���ZZZ�DQWLGRJPD�UX�SURSRVDOVBHQ�KWPO���,�RIIHU�\RX�WR�DFFHSW�LQ�LW�SDUWLFLSDWLRQ�
DQG� WR� VWDWH�\RXU�RSLQLRQ�RI� WKHVH�SUREOHPV��<RXU�SDSHU�DQG� WKH� VXPPDU\�RI�\RXU�ERRN� WHVWLI\�� WKDW�
\RX�KDYH�IDU�HQRXJK�SURPRWHG�LQ�XQGHUVWDQGLQJ�RI�ZRUOG�DURXQG�DQG�GR�QRW�DFFHSW�LWV�LPDJH�LQYHQWHG�
E\� FRQWHPSRUDU\� VFLHQFH�� 6XFK� VFLHQWLVWV� DUH� PDQ\�� ,W� LV� QHFHVVDU\� WR� H[FKDQJH� LGHDV�� WR� FDUU\� RXW�
FRQIHUHQFHV��WR�LVVXH�PDJD]LQHV��7KHQ�MXGLFLRXVQHVV�LQ�VFLHQFH�ZLOO�RYHUFRPH�WKH�REVFXUDQWLVP��ZKLFK�
KDV�XVXDOO\�LQ�LW�

7KHVH�OHWWHUV�LQ�5XVVLDQ�,�VHQG�WRR�GRFWRU�6HUJH\�1��$UWHKD�DQG�3URI��3KLOLS�0��.DQDUHY��
3URI��3KLOLS�0��.DQDUHY�KDYH�ZULWWHQ�LQWHUHVWLQJ�SDSHU�DERXW�FRVPLF�PLFURZDYH�EDFNJURXQG�
6LQFHUHO\�\RXUV�����������������������������������������������������������������������������������3URI��-RVHSK�-��6PXOVN\
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