
�
 �

 
 

 
 
 

,�OLYH�RQ�(DUWK�DW�SUHVHQW� 
DQG�,�GRQ
W�NQRZ�ZKDW�,�DP� 

,�NQRZ�WKDW�,�DP�QRW�D�FDWHJRU\� 
,�DP�QRW�D�WKLQJ�--�D�QRXQ� 

,�VHHP�WR�EH�D�YHUE� 
DQ�HYROXWLRQDU\�SURFHVV�-- 

DQ�LQWHJUDO�IXQFWLRQ�RI�WKH�XQLYHUVH� 
 
 

�����5��%XFNPLQVWHU�)XOOHU 
 

$�-RXUQDO�RI�(QDFWLYH�$HVWKHWLFV�5HVHDUFK 

IDU�IURP�HTXLOLEULXP 



�
 

%($87< 

LV�VRPHWKLQJ�WKDW�VKDNHV�\RX�IURP�WKH�LQVLGH�RXW� 
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:H�KDYH�UHDG�WKH�ZRUGV�RI�WKH�LQWHUUHG�ZULWWHQ�LQ�\RXWKIXO�EORRG� 
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7KH� IRUFHIXO� FUHDWLYH� G\QDPLF� OLIH� VWDEV� LQWR� XQNQRZQ� SRWHQWLDO�� VODVKLQJ� UHYHODWLRQV� DW� HDFK� EDFNZDUG�
JODQFH���:H�NQRZ�RQO\�E\�H[SORULQJ�ZKDW�ZH�FDQQRW�NQRZ���:H�NQRZ�RQO\�WR�WKH�GHJUHH�ZH�DEDQGRQ�WKH�
VHDUFK�IRU�NQRZOHGJH�DQG�DGRSW�D�SDVVLRQ�IRU�H[SHULPHQW� 
 
:H� GLVFRYHU� RXU� ³6(/)´� LQ� WKH� LQWXLWLYH� DFW� RI� UHDFKLQJ� VSRQWDQHRXVO\� IRU� ZKDW� DWWUDFWV� XV�� � $FWLRQ� LV�
MXGJHPHQW�� ZH� PXVW� MXGJH�� � $Q�$(67+(7,&� LQHYLWDEO\� IRUPV�� IUHHO\� DQG� EHDXWLIXOO\� LI� XQLPSHGHG�� RU�
ZDUSHG�DQG�GHIRUPHG�LI�DUWLILFLDOO\�UHVWULFWHG�—�EXW�LW�ZLOO�IRUP�ZKHWKHU�ZHOFRPHG�RU�QRW� 
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7KH�WUXH��SHUVRQDO�$(67+(7,&�LV�D�G\QDPLF��FRQWLQXRXVO\�HYROYLQJ�FRQFHSW�RI�³6(/)´�LQ�WKH�DFWLYH�SXUVXLW 
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DV�UHYHDOHG�DQG�H[SORUHG�WKURXJK�$8720$7,60 
 
 

$�WUXH��SHUVRQDO�$(67+(7,&�LV�WKH�QDWXUDO�HQHP\�RI�DOO�PHGLDWHG�VRFLDO�FRQVWUXFWLRQV� 
,W�LV�WKH�QDWXUDO�HQHP\�RI�FROOHFWLYH�PRUDOLW\� 

,W�LV�WKH�QDWXUDO�HQHP\�RI�UHOLJLRQ� 
,W�LV�WKH�QDWXUDO�HQHP\�RI�SROLWLFDO�V\VWHPV� 
,W�LV�WKH�QDWXUDO�HQHP\�RI�WKH�VWDWXV-TXR� 

,W�LV�WKH�QDWXUDO�HQHP\�RI�ODEHOV� 
,W�LV�WKH�QDWXUDO�HQHP\�RI 
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$(67+(7,&�$8720$7,60�ZLOO�UHYHDO 
³WKH�DSSDOOLQJ�FRQWUDVW�EHWZHHQ�WKH�SRVVLEOH�FRQVWUXFWLRQV�RI�OLIH��DQG�LWV�SUHVHQW�SRYHUW\�´ 
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:H�DOORZ�QR�SODFH�IRU�WKH�VWDJQDWLQJ�RUWKRGR[\�RI�WVHWVH�IOLHV�EUHHGLQJ�LQ�HQFHSKDOLWLF�SRROV���
RU� SUR[\�SRQWLILFDWLRQ��SHUPLWWLQJ� DQG� HQFRXUDJLQJ� WKH�PDVTXHUDGLQJ�PDUDXGHUV�RI� DOO� KDO�
ORZV�HYH�—�WKH�JKRVWV�RI�UHOLJLRQ��QRZ�VKDPHOHVVO\�YLVLEOH�LQ�SXEOLF�VSDFHV�PHDQW�WR�DWWUDFW�
OLYLQJ�RUJDQLVPV��� 
 
7KH�YHU\�IDFW�WKDW�VXFK�WR[LF�EDQDOLW\�JRHV�XQFKDOOHQJHG�LV�HYLGHQFH�RI�D�GDQJHURXVO\�FUHHS�

LQJ 
FDWDWRQLF�JDQJUHQH� 

7KLV�SDVVLYLW\�HQUDJHV�XV��ZKLOH�H[FXVHV�LQVSLUH�RXU�GLVJXVW� 
 

$�SRVWXUH�RI�YLFWLPL]DWLRQ�GHPDQGV�DJJUHVVLYH�DWWDFN� 
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�IURP�)UDQN�$QWRQVHQ� 
 
 
$Q\�REMHFW�ZLOO�WUDFH�D�OLQH�RI�HYROXWLRQ��FRQQHFWLQJ�LW�IRUHYHU�EDFNZDUGV�
ZLWK� LWV� RZQ� SDVW�� $Q\� VXEMHFW� RSHQV� XS� DQ� LQILQLW\� RI� OLQHV� RI� GHVLUH�
HVFDSLQJ�LQWR�LWV�IXWXUH��7KXV��OLQHV�DUH�WKH�EDVLF�PHDQV�RI�H[SORUDWLRQ�RI�
DV�ZHOO�VSDFH�DV�WLPH�� 
 
1RWKLQJ��FRQVLGHUHG�DV�D�SRLQW�� LQGXFHV�D� OLQH�E\� LWV�RZQ�HYROXWLRQ� �LWV�
KLVWRU\���WKXV�EHFRPLQJ�VRPHWKLQJ��7KH�GLDOHFWLF�RI�VRPHWKLQJ�DQG�QRWK�
LQJ�� 
 
$�FROOHFWLRQ�RI�REMHFWV�ZHDYHV�D�WDSHVWU\�RI�VSDFH�EHKLQG�WKHP���ZKHUHDV�
VXEMHFWV�ZHDYH�DQ�LQILQLW\�RI�SRVVLEOH�WDSHVWULHV�RI�VSDFH�DKHDG�RI�WKHP�� 
 
7KLV�ZRYHQ��DQG�LQWHUZRYHQ��VSDFH�LV�WKH�GLIIHUHQFH�EHWZHHQ��³QRZKHUH��
DQG��QRZ�KHUH��� 
 
,Q�WKLV�PDQQHU��WKH�LQVWDQWDQHRXV�HQG�SRLQW�RI�D�OLQH��D�KLVWRU\��RI�D�SRLQW�
�QRWKLQJ��LV�DQ�REMHFW��DQG�DQ\�REMHFW�LV�WKH�HQG�SRLQW�RI�D�OLQH��D�KLVWRU\�
�LQ� WKH� PDNLQJ��� 7KLV� LV� KRZ� VSDFHWLPH� DQG� PDWWHU� DSSHDU� LQ� PRGHUQ�
TXDQWXP�JUDYLW\��%\�DGGLQJ�GHVLUH� �VXEMHFWLYLW\��ZH�DOVR�JHW�D�GHVFULS�
WLRQ�RI�WKH�SRHWLF�FDSDFLW\�RI�OLIH��,W� LV��E\�WKH�ZD\��DOVR�D�WKHPH�LQ�DQ�
FLHQW�P\WKV��ZKHUH�WKH�1RUQV�RI�1RUVH�P\WKRORJ\�DQG�WKH�0RLUD�RI�DQ�
FLHQW�*UHHFH�ZHDYH�WKH�GHVWLQLHV�RI�PHQ��DQG�WKH�W\LQJ�RI�NQRWV�LQ�YDUL�
RXV� ULWXDOV� RI� PDJLF� DQG� YRRGRR�� %XW� LW� LV� D�PRGHUQ�� DWKHLVWLF� YHUVLRQ�
WKHUHRI�� 
 
7KH� VXEMHFW� LV� QRW� GLVWLQFW� IURP� LWV� REMHFWLILHG� WDSHVWU\� RI� LWV� SDVW� QRU�
IURP�LWV�VXEMHFWLYH�WDSHVWU\�RI�SRVVLEOH�IXWXUHV��%XW�WKH�REMHFW�RI�WKH�SDVW�
EHFRPLQJ�WKH�VXEMHFW�RI�WKH�SUHVHQW�LV�WKH�LQWHUVHFWLRQ��DQG�WKH�PDWUL[��RI�
WKH� VSDFHWLPH� FRQWLQXXP��2Q� WKH�RWKHU� KDQG�� WKH�REMHFWLYH� HOHPHQWV� LQ�
WKH�SDVW�FRQGLWLRQV�WKH�VXEMHFW�RI�WKH�SUHVHQW�DQG�WKH�GHVLUHV�IRU�WKH�IX�
WXUH��+HQFH��WKH�UHODWLRQVKLS�EHWZHHQ�WKH�REMHFW�RI�WKH�SDVW��WKH�VXEMHFW�RI�
WKH� SUHVHQW�� WKH� REMHFWLYH� �UHLILHG� DQG� H[SHULHQFHG��SDVW�� WKH� VXEMHFWLYH�
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7KHVH�WDSHVWULHV�DQG�WKUHDGV�DOVR�FRQVWLWXWH�WKH�VXEMHFWLYH�HOHPHQW�RI�WKH�
REMHFWLYHO\�JLYHQ��DV�ZHOO�DV�WKH�REMHFWLYH�HOHPHQW�RI�WKH�VXEMHFWLYH�UHDOL�
W\�� 
 
7KH\�DOVR�GHOLQHDWH� WKH�G\QDPLF�ZLWKLQ� WKH� VWDWLF�� DQG� WKH� VWDWLF�ZLWKLQ�
WKH� G\QDPLF� �FI� 'XFKDPS��� 7KH� SRWHQWLDO� ZLWKLQ� WKH� DFWXDO�� WKH� DFWXDO�
ZLWKLQ�WKH�SRWHQWLDO�� 
 
7KHVH�UHODWLRQVKLSV�DUH�ZKDW�EUHDWKHV�OLIH�LQWR�VSDFH�� 

 
 

 
,Q� FRQQHFWLQJ� WKH� LQWHULRU�ZRUOG� RI� WKH� VXEMHFW�ZLWK� WKH� �PRUH� RU� OHVV��
REMHFWLYH�ZRUOG�DURXQG�LW�� WKH�H\H� WUDFHV�RXW� OLQHV�RI�H[SORUDWLRQ�� VFDQ�
QLQJ�WKH�HQYLURQPHQW�� ILOWHULQJ�WKH� LQIRUPDWLRQ��7KHVH� OLQHV�RI�VLJKW�DUH�
FORVHO\�UHODWHG�WR�OLQHV�RI�WKRXJKW��DQG�WKH�OLQHV�RI�WKRXJKW��IXUWKHUPRUH��
FRQVWUXFWV�VNHOHWRQV�DQG�VFDIIROGV�LQ�WKH�H[WHULRU�ZRUOG�DV�SRLQWV�RI�FRQ�
WDFW�DQG�RI�UHIHUHQFH��FI�WKH�HDUO\�SDLQWLQJV�E\�0DWWD��RU�E\�'RPLQJXH]�
LQ�KLV��FRVPLF�SHULRG���� 
 
7KXV��WKH�YHU\�DFW�RI�VHHLQJ�VLPXOWDQHRXVO\�REVHUYHV�DQG�FRQVWUXFWV� WKH�
H[WHULRU�ZRUOG��7KH�VNHOHWRQV�DQG�VFDIIROGV�EHFRPH�WKH�EXLOGLQJ�EORFNV�
RI�VSDFH��6SDFH�LV�FRQVWUXFWHG�E\�VHHLQJ��2U�WR�EH�PRUH�SUHFLVH��VSDFH�LV�
FRQVWUXFWHG� RXW� RI� WKUHH� HOHPHQWV�� WKH� REMHFW� VHHQ�� WKH� VXEMHFW� ZKR� LV�
VHHLQJ�DQG�WKH�DFW�RI�VHHLQJ��7KH�DFW�LV�ZKDW�FRQQHFWV�WKH�VXEMHFW�DQG�WKH�
REMHFW��%XW��HYHQ�WKRXJK�VSDFH�LV�FRQVWUXFWHG�E\�WKH�DFW�RI�VHHLQJ�LW�LV�QRW�
FUHDWHG�LQ�D�YDFXXP��H[�QLKLOR��LW�KDV�D�PDWHULDO�EDVH�� 
 
,Q�SDLQWLQJ��FKDQJHV�LQ�WKH�ZD\�WKH�DFW�RI�VHHLQJ�LV�SHUIRUPHG�KDYH�OHDG�
WR�FKDQJHV�LQ�WKH�ZD\�LQ�ZKLFK�VSDFH�LV�UHSUHVHQWHG��,Q�PRGHUQ�WLPH�WKLV�
SUREDEO\� EHJDQ�ZLWK� WKH� LPSUHVVLRQLVWV�� EXW� WKH\� KDG� D� IDU� WRR� OLPLWHG�
YLHZ� RI� DUW�� ,W� LV� ILUVW� RI� DOO� ZLWK� WKH� FXELVWV� DQG� IXWXULVWV� WKDW� WKH� H\H�
EHJLQV�WR�EH�DFFRUGHG�LWV�ULJKWIXO�SODFH��:LWK�WKH�LQWURGXFWLRQ�RI�H[SUHV�
VLRQLVP��DQG�WKURXJK�D�IHZ�SUHFXUVRUV�VXFK�DV�YDQ�*RJK���VSDFH�EHJLQV�
WR�YLEUDWH��WR�EUHDWKH��7KH�FULVLV�RI�SHUFHSWLRQ�EHFRPHV�DFXWH�ZLWK�GDGD�
DQG�VXUUHDOLVP��EHFRPLQJ�WKH�FULVLV�RI�WKH�FROOHFWLYH�LQ�&REUD�DQG�WKH�6,�
�ZKLFK�DUH�ERWK�WR�EH�VHHQ�DV�PRPHQWV�RI�VXUUHDOLVP���,Q�SRHWU\�DOUHDG\�
5LPEDXG� KDG� FDOOHG� IRU� WKH� V\VWHPDWLF� GHUDQJHPHQW� RI� WKH� VHQVHV� WR�
DUULYH�DW�VHHLQJ�� 
 
2XU� H\H� FDUULHV� RXW� D� SHUSHWXDO� �GpULYH�� RI� RXU� HQYLURQV�� RXU� WKRXJKWV
�LQFOXGLQJ�GUHDPV�DQG�GD\�GUHDPV��FDUU\�RXW�D�FRQWLQXRXV��GpULYH��RI� 
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WKH�LQWHULRU�ODQGVFDSH�RI�SDVW�H[SHULHQFHV�DQG�IXWXUH�SURMHFWLRQV��%RWK�RI�
WKHVH��GpULYHV��FDQ�EH�PDGH�PDWHULDO�RU�SK\VLFDO�WKURXJK�FDUU\LQJ�RXW�DQ�
DFWXDO�� � SK\VLFDO� �GpULYH�� RI� RQH
V� VXUURXQGLQJV�� 7KH� DFWXDO�ZDONLQJ� RU�
GULYLQJ� DURXQG� ZLOO� LQWHUZHDYH� WKH� WKUHH� �GpULYHV�� PDNLQJ� WKHP� LQWR�
UHIOHFWLRQV�RI�D�FRPPRQ�XQGHUO\LQJ��GpULYH��-�WKH��GpULYH�RI�WKH�GpULYH��� 
 
,W�LV�DOVR�WKURXJK�DFWXDO�SK\VLFDO�FRQWDFW�ZLWK�WKH�H[WHULRU�ZRUOG�WKDW�WKH�
VXEMHFWV�UHODWHV�WR�RWKHU�VXEMHFWV��,W�LV�HYHQ�VXFK�FRQWDFWV�WKDW�FUHDWHV�WKH�
VXEMHFW�� 7KH� VXEMHFW� LV� FRQVWUXFWHG� E\� LQWHUDFWLQJ�ZLWK�RWKHUV� DQG�RWKHU�
WKLQJV�� 
 
7KLV� FRQVWUXFWLRQ� RI� WKH� VXEMHFW� LV� WKH�PLUURU� LPDJH� �RU� GRXEOH�� RI� WKH�
FRQVWUXFWLRQ�RI�VSDFH��,W�LV�WKH�FRQVWUXFWLRQ�RI��LQWHUQDO��VSDFH�� 
 
6RPHWLPHV��WKH�WDSHVWULHV�RI�WZR�VXEMHFWV�FDQ�EHFRPH�HQWDQJOHG��OHDGLQJ�
WR�D�PRUH�FRPSOH[�WDSHVWU\��'HVLUH�LV�D�YHU\�VWURQJ�HOHPHQW�LQ�WKLV��DQG��
PRUHRYHU�� GHVLUH� FDQ� DULVH� -� RU�� UDWKHU�� PDWHULDOL]H� -� WKURXJK� SUHFLVHO\�
VXFK� DQ� HQWDQJOHPHQW�� ,Q� ORYH�� DQG� LQ�SDUWLFXODU� LQ� DFWXDO� ORYH�PDNLQJ��
WDSHVWULHV�FDQ�PHUJH��WKHUHE\�ZHDYLQJ�HYHU�PRUH�FRPSOH[�DQG�EHDXWLIXO�
WDSHVWULHV� IRU� WKH� IXWXUH� DQG� WKH� SUHVHQW� -� HYHQ� UHDFKLQJ� EDFNZDUGV� LQ�
WLPH�DQG�UHRUJDQL]LQJ�WKH�SDVW�E\�FKDQJLQJ�WKH�YLHZ�RQ�WKH�SDVW��WKH�SUH�
VHQW�DQG�WKH�IXWXUH�� 
 
,W� LV� DOVR� VXFK� HQFRXQWHUV� WKDW� JLYH� WKH� VSDUNV� IURP� ZKLFK� REMHFWLYH�
FKDQFH�FDQ�IO\��7KLV�LV�VR�EHFDXVH�WKH�XQGHUO\LQJ�UHDOLW\�LV�EDVHG�RQ 
FKDQFH��LQGHWHUPLQLVP��� 
 

 
 
7KH�LQWHUZHDYLQJ�RI�PRUH�DQG�PRUH�WDSHVWULHV�LV�WKH�ELUWKSODFH�RI�UHYROX�
WLRQV�� 
 
7KH�ERG\�LV�WKH�LQWHUVHFWLRQ�RI�DOO�WKHVH�OLQHV�RU�WKUHDGV��,W�LV�VLPXOWDQH�
RXVO\�WKH�FORWK�ZRYHQ�E\�WKHP�DV�ZHOO�DV�WKH�ZHDYHU�WKDW�GRHV�WKH�ZHDY�
LQJ���$QG�OLIH�LV�D�SURFHVV�FRQVLVWLQJ�LQ�WKH�IORZ�IURP�WKH��LQWHULRU��ZRUOG�
WR� WKH� �H[WHULRU�� ZRUOG� DQG� YLFH� YHUVD�� � &RQVHTXHQWO\�� OLIH� LV� WKH� IORZ�
IURP�WKH�SRWHQWLDO�WR�WKH�DFWXDO��WKH�SURFHVV�RI�PDNLQJ�WKH�SRWHQWLDO�DFWX�
DO�� 
 
$V�WKH�ERG\�WKXV�FRQQHFWV�WKH�VXEMHFW�DQG�WKH�REMHFW��LW� LV�WKH�ERG\�WKDW�
DFWV��$Q\� WUDQVLWLRQ� IURP� WKH� VXEMHFW� WR� WKH�REMHFW�PXVW� JR� WKURXJK� WKH�
ERG\��7KH�ERG\�LV�FRQVHTXHQWO\�WKH�LQWHUIDFH�EHWZHHQ�WKH�VXEMHFW�DQG� 
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WKH�REMHFW�� SURYLGHG� WKLV� LQWHUIDFH� LV� XQGHUVWRRG� LQ� D� SURSHU� GLDOHFWLFDO�
PDQQHU��VXEMHFW�DQG�REMHFW�DUH�QRW�VWDWLF�FDWHJRULHV��� 
 
$V� WKH� VXEMHFW� DQG� WKH� REMHFW� DUH� LQ� D� SHUSHWXDO� VWDWH� RI� FRQVWUXFWLRQ��
WKHLU�LQWHUIDFH�XQGHUJRHV�FRQVWDQW�FKDQJHV��ZKLFK�LV�OLIH��7KHVH�FKDQJHV��
RU� IORZV��PDNH�XS� WKH�ERG\��7KH�ERG\� WKXV�FRQVLVWV�RI� IORZ� OLQHV�� LV�D�
FRQJUXHQFH�RI�IORZV�� 
 
2QFH�RQH� HQWHUV� WKH� UHDOP�RI� WKH�ERG\�� RQH� HQWHUV� WKH� UHDOP�RI�DFWLRQ�
DQG� KHQFH� RI� ORYH�� SRHWU\� DQG� UHEHOOLRQ�� 7KH� ERG\� LV� ZKDW� RSHQV� XS�
WKHVH�ZRUOGV�� DQG� LW� LV� WKURXJK� WKH� ERG\� WKDW� WKHVH� ZRUOGV� XQIROG� DQG�
HYROYH�� 
 
7KH� IHDU� RI� WKH� ERG\� LQKHUHQW� LQ� VR�PDQ\� UHOLJLRQV� DQG� LGHRORJLHV� DUH�
PHUHO\�PDVNLQJ�WKHVH�EHOLHIV
�IHDU�RI�ORYH��SRHWU\�DQG�UHEHOOLRQ��WKH�IHDU�
RI�HFVWDV\�DQG�RI�FKDQJH��7KH�ERG\�LV�WKH�YHKLFOH�RI�FKDQJH�� 
�� 
(FVWDV\�LV�WKH�VXGGHQ�RSHQLQJ�XS���UHDOL]DWLRQ�RI�RU�WKH�EHFRPLQJ�DZDUH�
RI��D�YDVW�UD\�RI�SRVVLELOLWLHV�HPHUJLQJ�IURP�WKH�H[LVWLQJ�PRPHQW��UDGLDW�
LQJ�LQWR�WKH�IXWXUH�-�ZLWK�HYHQ�D�IHZ�VSDUNV�IO\LQJ�RII�WRZDUGV�WKH�SDVW��
$W�WKH�SHDN�RI�DQ�RUJDVP�RQH�FDQ�LQ�GHHG�IHHO�WKLV�VXGGHQ�RSHQLQJ�XS��RU�
XQIROGLQJ�� ZKHUH� WKH� ERXQGDULHV� RI� WKH� VXEMHFW� �WKH� LQWHUIDFH� EHWZHHQ�
WKH�VXEMHFW�DQG�WKH�REMHFW��PRPHQWDULO\�UHFHGH�RU�GLVDSSHDU�DOWRJHWKHU��
7KLV�H[SHULHQFH� LV�DNLQ� WR� WKH�GL]]\LQJ� IHHOLQJ�RI�YDVW�RSHQ�VSDFH�VXG�
GHQO\�DSSHDULQJ�LQ�IURQW�RI�RQH
V�H\HV�� 
�� 

 
 
/LQHV� FDQ� WDNH� RQ� SK\VLFDO� IRUP��:KDW� DUH� VWUHHWV� LI� QRW� PDWHULDOL]HG�
OLQHV"�(YHQ�WKH�ERG\�LV�PDGH�XS�RI�OLQHV�-�WKLV�LV�SDUWLFXODUO\�WUXH�RI�WKH�
KXPDQ�ERG\�-�WKH�OHJV��DUPV��WUXQN��QHFN��JHQLWDOV�HWF��DOO�EHLQJ�VR�PDQ\�
OLQHV� PHHWLQJ�� MRLQLQJ�� 7KH� KXPDQ� ERG\� LQ� SDUWLFXODU�� EHFDXVH� RI� LWV�
XSULJKW� IRUP�� FDQ� EH� VHHQ� DV�KRPHRPRUSKLF� WR� D� SHQWDJUDP��ZKLFK� LV�
MXVW�D�VHW�RI�OLQHV�PHHWLQJ�LQ�D�FRPPRQ�SRLQW��WKH�WUXQN�RI�WKH�ERG\��� 
 
,Q� WKH�SURFHVV�RI� ORYH-PDNLQJ� WKHVH�SHQWDJUDPV� LQWHUVHFW��PHUJH�� MRLQ��
DQG�H[FKDQJH�OLQHV��-XVW�DV�IOXLGV�DUH�H[FKDQJHG��� 
�� 
 
���������������������������������������������������������������������������������������WR�EH�FRQWLQXHG� 
 
)UDQN�$QWRQVHQ� 
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'DYLG�:DOWHUV 
³6SHFWHU´ 

$FU\OLF�RQ�:RRG�SDQHO 
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2QO\� WKH� WUXWK�RI�D�PHWDSKRU�PD\�EH�GHILQHG�� �7KDW� LV�QRW� WR� VD\� WKDW�
WUXWK�PLJKW�EH�LQ�DQ\�VHQVH�PHWDSKRULF���%XW�VLPSO\�WUXWK�LV�D�VWDWHPHQW�
DERXW� WKLV�GLVWDQFH�EHWZHHQ�PHWDSKRU�DQG�UHDOLW\�� �7UXWK� LV�DQ�HYDOXD�
WLRQ� RI� WKH� DGHTXDF\� RI� D�PHWDSKRU� WR� UHDOLW\�� � ,W�ZRXOG� EH� DEVXUG� WR�
WKLQN�WKDW�WUXWK�LV�RQO\�WKDW���7UXWK�LV�WKDW�DQG�QRWKLQJ�HOVH���,W�FDQQRW�EH�
RWKHUZLVH���,W�KDV�QR�RWKHU�PRGH�RI�H[LVWHQFH���7KLV��EHFDXVH�WKHUH�LV�QR�
HYDOXDWLRQ�RI�WKH�DGHTXDF\�RI�UHDOLW\�WR�UHDOLW\��DQG�EHVLGHV��WKHUH�LV�QR�
QHHG�IRU�LW� 
 
,I� WKLV� GLVWDQFH� EHWZHHQ� PHWDSKRU� DQG� UHDOLW\� ZDV� HYHU� WR� EH� VXS�
SUHVVHG�� WKHQ�RQO\� WKH� ³EHLQJ-WKHUH´�ZRXOG�EH� OHIW�� WKH� LPPHGLDWH� EH�
LQJ��SHUIHFWO\�DGHTXDWH� WR� LWVHOI��ZLWKRXW�DQ\�EH\RQG��ZLWKRXW�DQ\�GLV�
WDQFH��D�VRUW�RI�DEVROXWH�SUHVHQW��WRWDO�FKDQFH�RU�DEVROXWH�QHFHVVLW\�PD\�
EH��EXW�FKDQFH�RU�QHFHVVLW\��DEVWUDFWHG�IURP�WKLV� IXQGDPHQWDO�GLVWDQFH�
LQWURGXFHG�E\�WKH�LPDJH��WKH�PRGHO��FDQQRW�EH�GLVWLQJXLVKHG��DQG�—�VR�
WR�VD\�—�DUH�QRW�HYHQ�KDSSHQLQJ� 
 
:KHQ� \RX� ORRN� DW� LW� FORVHO\�� WKH� ³EHLQJ-WKHUH´� VWDQGV� ZLWKRXW� ODZV���
7KLV�EHFDXVH�DQ\�ODZ�LV�DQ�LPDJH�WRR���$�ODZ�GHVFULEHV�D�EHKDYLRU��EXW�
WKH� ODZ� LV�QRW� WKH�EHKDYLRU�� LW�RQO\� UH-SUHVHQWV�D�EHKDYLRU�� �$QG� WKHUH�
DUH�QR�ODZV�LQ�1DWXUH�H[FHSW�WKH�ODZV�WKDW�LPDJHV�LQWURGXFH�LQWR�LW���,W�
FDQQRW�EH�GUDZQ�RXW�RI�WKLV�VLWXDWLRQ�WKDW�1DWXUH�LV�FKDRV��QRU�PD\�LW�EH�
GUDZQ�RXW�RI�LW�WKDW�QDWXUH�LV�RUGHU���&KDRV�DQG�GHWHUPLQLVP�DUH���YDUL�
DQWV�RI�WKH�VDPH�DEVHQFH�RI�ZLWV���7KLV�EHFDXVH�WKH�PLQG�—�ZKHQ�LW�KDV�
ZLWV�—�UHPHPEHUV�WKDW�FKDRV�DQG�RUGHU�DUH�VWLOO�UH-SUHVHQWDWLRQV��PRG�
HOV�� LPDJHV�� �7KH� ³EHLQJ-WKHUH´� DV� UHJDUGV� LWVHOI� KDV� QR�PRGHOV�� � ,W� LV�
FDUHOHVV�DQG�VHQVHOHVV���,W�GRHV�QRW�KDYH�DQ\WKLQJ�OLNH�D�SUHFHGHQW�DQG�LV�
QR�H[DPSOH� IRU�DQ\WKLQJ�� �$V� UHJDUGV�ZKDW�ZH�NQRZ�DERXW� LW��0DUFHO�
'XFKDPS�RQFH�QRWHG��³/D�PDULHH�Q¶HVW� MDPDLV�PLVH�D�QXH�TXH�SDU�VHV�
FHOLEDWDLUHV� PrPHV´� ���� 0DJULWWH� PDGH� WKH� VDPH� TXLWH� REYLRXV� ZLWK�
³&LFL�Q¶HVW�SDV�XQH�SLSH´���,Q�RWKHU�ZRUGV�ZH�RQO\�JHW�NQRZOHGJH�DERXW�
UHDOLW\�WKURXJK�D�PRYHPHQW�E\�ZKLFK�³WKLV´�EHFRPHV�DEVHQW� 
 

>QH[W�SDUW�LV�³3HUFHSWLRQ�DV�PHWDSKRU�RU� 
KRZ�UHDOLW\�LV�QRW�FDSWXUHG�E\�RXU�VHQVHV´@ 

7KHUH�LV�QR�EHWWHU�EUDQG�RI�WUXWK 
WKDQ�WKH�WUXWK�RI�PHWDSKRUV 

�ILUVW�RI�D�VHULHV�IURP�3LHUUH�3HWLRW� 

�
�
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�$OO 
�LV  
�SURFHVV� 

�IURP� 
EDUUHWW�MRKQ�HULFNVRQ� 

�
�

 

)URP�WKH�ILUVW 
HPHUJHQFH 

RI�VXE-DWRPLF�SRWHQWLDO� 

IURP 

WKH�HQDFWLYH�ELUWK�RI�DQ�HOHFWURQ��WR 

WKH 

GLVWDQW�GLVVLSDWLRQ�RI�WKH�XQLYHUVH� 

EH\RQG�DOO 

XQNQRZDEOH�ERXQGDULHV�RQ�WKH 

GDUNVLGH�RI�RXU 

VHQVXDO�DFWLYLW\� 

DOO�³WKLQJV´�DUH�HPEHGGHG 

SURFHVVHV�LQ 
FRQWLQXRXV��LQHVFDSDEOH�LQWHUDFWLRQ� 

³5HDOLW\� FDQ� RQO\� EH� UHSUH�
VHQWHG� LQ� D� VWDWH� RI� SHUSHWXDO�
WUDQVIRUPDWLRQ�´ 

���0DWWD 

'HFHSWLRQV�PXOWLSO\�EH\RQG�WKH�JODVV� 

([SRVXUH�LQ�WKH�VLPSOHVW�JHVWXUHV�RI�WUDQVSDUHQW�HYDVLRQ� 

5HDFKLQJ�IRU�XQGHUVWDQGLQJ� 

GHVLUH�EHFRPHV�VOLSSHU\�DQG�XQVWDEOH�IURP�QHJOHFW� 



�
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LV 

VXUUHQGHULQJ 

,QWHQWLRQ 

LV 

LUUHOHYDQW� 

:H�GR�EHIRUH�ZH�DUH� 

%HFDXVH�WKH�XOWLPDWH�RXWFRPH�RI 

DQ\�DFW 

LV�XQSUHGLFWDEOH� 

WKH�DFWLRQ�LWVHOI�PXVW�EH 

LGHQWLFDO�WR�RXU�SXUSRVH� 

QRW�MXVW�FRQVLVWHQW�ZLWK��EXW 

³3RHWU\ 
�PXVW�EH�PDGH 

E\�DOO�´ 
���'XFDVVH 

VHOI�FUHDWLRQ 

UHVSRQVLELOLW\�IRU 

5HIXVLQJ 

WR�WKH EDQDOLW\ 

LPSRVHG�E\�RWKHUV� 

,Q�VSLWH�RI� LWV�VLPSOLFLW\��RXU�PRGHO�
VXFFHHGV� LQ� VKRZLQJ� VRPH� SURSHU�
WLHV� RI� WKH� HYROXWLRQ� RI� FRPSOH[�
V\VWHPV�� DQG� LQ� SDUWLFXODU�� WKH�
GLIILFXOW\� RI� �JRYHUQLQJ�� D� GHYHO�
RSPHQW� GHWHUPLQHG� E\� PXOWLSOH�
LQWHUDFWLQJ�HOHPHQWV��(DFK� LQGLYLG�
XDO� DFWLRQ� RU� HDFK� ORFDO� LQWHUYHQ�
WLRQ�KDV�D�FROOHFWLYH�DVSHFW�WKDW�FDQ�
UHVXOW� LQ�TXLWH�XQDQWLFLSDWHG�JOREDO�
FKDQJHV�� 
 
���,O\D�3ULJRJLQH�	�,VDEHOOH�6WHQJHUV 

����������2UGHU�2XW�RI�&KDRV 

³,Q� VKRUW�� VXEYHUVLRQ� LV� WKH� EDVLF�
H[SUHVVLRQ� RI� FUHDWLYLW\�� � 'D\GUHDP�
LQJ�VXEYHUWV�WKH�ZRUOG�´ 

���9DQHLJHP 

$OO�SRWHQWLDO�LV�UHDO� 

)ODWWHQHG�WR�WKH�WKLFNQHVV�RI�VLQJXODULW\ 

—�ZKHUH�DOO�GLPHQVLRQV�LQWHUVHFW�—� 
ZH�FDQ�XQGHUVWDQG� 

6XEMHFW�DQG�REMHFW�LQWLPDWHO\�PHUJH� 

3RODULWLHV�FRQVXPPDWH�DQQLKLODWLQJ�XQLRQ��� 

�
�

 

:H¶YH�OHDUQHG 

WR 

FUDYH 

FDXVH�DQG�HIIHFW� 

EHJLQQLQJV�DQG 

HQGLQJV� 

DV�LI�WKLV�ZHUH�WKH�RULJLQ�RI 

PHDQLQJ� 

%XW 
WKLV�LV 
PHUHO\ 

LOOXVLRQ�— 

D 

FRQVHTXHQFH�RI 

HYHQWV 

EHJJLQJ�UH- 

VROXWLRQ� 

³���FRQVFLRXVO\� RU� QRW�� WKH�
GHFLVLRQ�WR�HPSOR\�D�SDUWLFX�
ODU�SLHFH�RI�DSSDUDWXV�DQG�WR�
XVH� LW� LQ� D� SDUWLFXODU� ZD\�
FDUULHV� DQ� DVVXPSWLRQ� WKDW�
RQO\� FHUWDLQ� VRUWV� RI� FLUFXP�
VWDQFHV�ZLOO�DULVH�´ 

���.XKQ 

³:KDW� ZH� OHDUQ� DERXW� LV�
QRW� QDWXUH� LWVHOI�� EXW�
QDWXUH� H[SRVHG� WR� RXU�
PHWKRGV�RI�TXHVWLRQLQJ�´ 

���+HLVHQEHUJ 

7KH�IRJ�OXQJHV 
UDYHQ�KDLUHG� 

:LWK�SLHUFLQJ�EOXH�H\HV� 

VKH�KDV�PH�E\�WKH�WKURDW 

EHIRUH�L�FDQ�VFUHDP� 

DQG�MXVW�DV�VXGGHQO\�JRQH 

ZLWKRXW�D�EUXLVH�� 

1R�WLPH�WR�WDVWH�WKH�IHDU 
VKH�OHDYHV 

VRIWO\�RQ�P\�OLSV� 

1R�WLPH� 
IRU�WKH�HSKHPHUDO�ERXTXHW�RI�SDVVLRQ� 

1R�WLPH�IRU�WKH�ZKLVSHU�RI�UHFRJQLWLRQ� 



�
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$V�LQGLYLGXDOV� 

HYHQ�PRUH�HIIHFWLYHO\�LQ�VPDOO�JURXSV� 

ZH�FDQ 
FRQVWUXFW 

VLWXDWLRQV�ZKLFK 

OLEHUDWH�WKH�LPDJLQDWLRQ� 

2XU�³OLPLWV´�DUH�G\QDPLFDOO\�FRQWH[WXDO� 

HPHUJLQJ�DV�DQ 

DQ�LOOXVLRQ�RI�VHSDUDWLRQ�� 

/LYLQJ� 

VHQVXDOO\� 

H[SORULQJ�DQG�H[SHULPHQWLQJ 

H[SDQGLQJ�E\�SXUVXLQJ� 

LV�LQKHUHQWO\�FUHDWLYH� 

³7KHUH�LV�QR�DUW�� 
WKHUH�DUH�RQO\�DUWLVWV�´ 

���'XFKDPS 

³9LFH�� YLUWXH���� � ,W¶V� EHVW�
QRW� WR� EH� WRR� PRUDO� —��
\RX� FKHDW� \RXUVHOI� RXW�
RI�WRR�PXFK�OLIH�´ 

���0DXGH�WR�+DUROG 

³:KHQ� RQH� FHDVHV� WR� IHHO�� ,� DP� RI�
WKH�RSLQLRQ�RQH�VKRXOG�NHHS�TXLHW�´ 

���$QGUp�%UHWRQ 

0HWDSKRU�FDQ�EULQJ�DQ�LQWXLWLYH�UHYHODWLRQ� 
RI  

WKH�PDUYHORXV�XQLW\ 
DW��JURXQG��OHYHO��� 

VR�IDU�EHORZ�� 

PRUH�EDVLF 
DQG�\HV�SULPLWLYH�� 

WKDQ� 

WKH� 

HVFDODWLQJ�OD\HUV�RI�XVHIXO�DEVWUDFWLRQV� 

DQG� 
 

LOOXVLRQV�� 

ZKLFK�DQDORJ\�VLPSO\�EULGJHV 
����������DW�DQ\�GLVWDQW� 

KHLJKW� 

LV�WKH�HPSWLQHVV�RI� 
SUDJPDWLVP�� 

7KH�GLVSODFHPHQW�RI� 
SRHWLF�PHWDSKRU� 

 
E\�XWLOLWDULDQ�DQDORJ\� 

--�RXU�HVWUDQJHPHQW�IURP��GDLO\�OLIH�� 
DQG�LWV�EDQDOLWLHV�--� 

�
�

 

 

GHVLUH� 

7KH�H[LVWLQJ�RUGHU�— 

 

—�LV�D�SURFHVV 

DQG�LWV�VWDELOLW\ 

WKH�IDOVLILFDWLRQ� 

PDQLSXODWLRQ 

DQG 

IDU�IURP�HTXLOLEULXP� 

,WV�³DWWUDFWRU´�LV� 
32:(5 

LV�WHQXRXVO\�PDLQWDLQHG�E\� 

RI 

HPHUJHG�IURP�FKDRV� 
DQ�³LVOH�RI�ERROH´ 

³3OXV��LI�\RX�RZQ�D�VPDOO�FDU��
\RXU� OLIH� FRXOG� EH� LQ� GDQJHU���
:H¶OO� WHOO� \RX�PRUH�ZKHQ�ZH�
FRPH�EDFN�´ 

���.673�QHZV�DQFKRU� 
.DOO\�.LQJ�OHDGLQJ�LQWR�

FRPPHUFLDO�EUHDN�������� 

$Q�LOO-IRUPHG�VKDGRZ 

KDXQWV�PH� 

SOHDGLQJ�IRU�JURXQGLQJ� 

FRPSODLQLQJ�RI�YHUWLJR 
DQG 

FHQWULIXJDO�FRQIXVLRQ� 

,�IHHG�LW�VFUDSV 

RI�EHZLOGHUHG�DPD]HPHQW� 

VWLOO�JORZLQJ�IURP�VRPH�LQWHUQDO� 
FKDLQ�UHDFWLRQ� 

³7KH� 'HSDUWPHQW� RI� /DERU�
ZLVKHV� WR� UHSRUW� WKDW� WKH�
ZRUNHUV� RI� )UHHGRQLD� DUH�
GHPDQGLQJ�VKRUWHU�KRXUV�´ 
 
³9HU\� ZHOO�� ZH¶OO� JLYH� WKHP�
VKRUWHU� KRXUV�� � :H¶OO� VWDUW� E\�
FXWWLQJ� WKHLU� OXQFK� KRXU� WR�
WZHQW\�PLQXWHV�´ 

���'XFN�6RXS 



�
�

 

,Q�VXFK�V\VWHPV� 

IDU� 
IURP� 

HTXLOLEULXP 

HYHQ�PLQRU�SHUWXUEDWLRQV 

PD\�EH�DPSOLILHG�— 

E\�WKH�YHU\�SURFHVVHV�ZKLFK 

RWKHUZLVH�DVVXUH�VWDELOLW\�— 

WR�WKH�SRLQW�ZKHUH�WKH\�PD\ 

SURYRNH 

D�SUH-ELIXUFDWLRQ�FKDRV� 

7KH�HYHQWV�FULWLFDO 

WR�WKH�SUHVHUYDWLRQ�RU� 

GHVWUXFWLRQ 

RI 

D�V\VWHP¶V�VWDELOLW\��XOWLPDWHO\ 

RFFXU�DW�WKH�V\VWHP¶V�ERXQGDULHV�— 

DW�LW¶V�LQWHUIDFH�ZLWK�FKDRV� 

7KHUH�ZDV�D�ZKLVSHU 

LQ�WKH�FRUULGRU 

����DQG�D�PRYHPHQW� 

7KH�OLJKWV�DUH�RXW 
DQG�WKH\�JURSH 

LQ�WKH�GDUNQHVV�IRU 

IDPLOLDU�REMHFWV� 

%XW�LQ�WKLV�VSDWLDO�FRQWRUWLRQ� 

WKHUH�DUH�QR�IDPLOLDU�REMHFWV� 

�
�

 

7UXH�³UHYROXWLRQV´ 
DUH�WKH 

UHVXOW�RI�V\VWHP�GHVWDELOL]DWLRQ� 

7KH�FKDUDFWHULVWLFV�RI��SRVW-ELIXUFDWLRQ 
�VWDELOLW\��WKH�³HQG´� 

�FDQQRW�EH�SUHGLFWHG� 

2QO\�WKH�DFW��WKH�³PHDQV´��
PDWWHUV� 

$QG�LW�DOZD\V�PDWWHUV� 

LI�ZH�³WDNH�RXU�>WUXH@�GHVLUHV�IRU�UHDOLW\´ 

—�VSRQWDQHRXVO\�SXUVXLQJ�WKHP�ZKHUHYHU�
WKH\�OHDG�— 

DQ\�DFW� 

HYHU\�DFW� 

UHYROXWLRQDU\ 

SRWHQWLDO� 

%HFDXVH� 
WKH�H[LVWLQJ�RUGHU�GHSHQGV�XSRQ 

WKHLU�IDOVLILFDWLRQ� 

KDV 

XQSUHGLFWDEOH 

LQWHQWLRQ� 
LV� 

LUUHOHYDQW�— 

'HVLUH�LV�QRW�ELQDU\� 

³3HRSOH� ZKR� WDON� DERXW� UHYROXWLRQ� DQG� FODVV�
VWUXJJOH�ZLWKRXW�UHIHUULQJ�WR�HYHU\GD\�OLIH��ZLWKRXW�
XQGHUVWDQGLQJ� ZKDW� LV� VXEYHUVLYH� DERXW� ORYH� DQG�
ZKDW� LV� SRVLWLYH� LQ� WKH� UHIXVDO� RI� FRQVWUDLQWV� —�
VXFK�SHRSOH�KDYH�D�FRUSVH�LQ�WKHLU�PRXWKV�´ 

���9DQHLJHP 

IRVVLOL]HG�FDUFDVV� 
 
 

RU�JORULRXV�PHWDPRUSKRVLV� 

7KH�PXWH�DUPOHVV�UHWUHDW�ZLWQHVVHG� 

LQWR�KDOORZHG�FRFRRQV� 
RI�UHFHQW�GHFDGHV�FDQ�RQO\�UHVXOW�LQ�D� 

(VFDSH�LV�GHDIQHVV�� 
(YDVLRQ�LV�EOLQGQHVV� 

,I�WKH�EHOOV�GR�QRW�ULQJ� 
 

LW
V�EHFDXVH�WKH�DXUDO�SDWK�KDV�EHHQ 
 
DXWR-VHYHUHG�LQ�IXWLOH� 
 
�VHOI��GHIHQVH�� 

LQWHQWLRQDOLW\�LV�QRW� 
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7+(�75,$1*8/$5�:,1'6�2)�&+$1*( 
3RLQW�2QH��7KH�9LEUDWLRQ�RI�6RXQG��RU�7KH�:RUG 

�IURP�&HOLQH�0\HUV� 
 
 

:RNH�XS� WR� D� GHDWK�� �7LQ\� V\PEROV�RI� GHVWUXFWLRQ� DQG�GHFD\� VZDUPHG�EHIRUH�
DQG�LQ�P\�H\HV�IRUPLQJ�SDWWHUQV�OLNH�D�YRRGRR�GHVLJQ�FDXJKW�LQ�D�NDOHLGRVFRSH���
:KHQ�,�EUHDWKH�WKH�DLU�GRHV�QRW�UXQ�WKURXJK�PH�EXW�LW�LV�DV�LI�,�DP�UXVKLQJ�ZLWK�
LW��WKURXJK�,�DP�ZLWKRXW�DSSDUHQW�PRYHPHQW���$�VWLOO�VWUHDP�RI�HQHUJ\� 
 
,� FRXOG� QRW� IHHO�P\� ERG\� DW� DOO�� � 7KHUH�ZDV� D� YDVW� FRRO� YRLG�ZKHUH�P\� FKHVW�
VKRXOG�KDYH�EHHQ�DQG�,�IHOW� LI�,�UHVLGHG�DQ\ZKHUH�LW�ZDV�LQ�WKLV�QRWKLQJQHVV�� �,�
IHOW� QDXVHD�� EXW� QR� FRQQHFWLRQ� WR� WKLV� VLFNQHVV� DQG�ZKHQ� ,� VDW� XS� ,� IRXQG� WKH�
ERG\�WR�EH�XQEHOLHYDEO\�OLJKW�DQG�PDVVOHVV���$�WKRXJKW�WKDW�,�FRXOG�OHYLWDWH��LI�,�
VR�GHVLUHG� 
 
,�WXUQ�RQ�WKH�OLJKW�DV�LI�WKDW�FRXOG�FKDVH�P\�IHDU�RI�WKLV�SURFHVV�DZD\�DQG�WKRXJK�
LW�GLVVROYHV�WKH�YLVLRQV�LW�RQO\�LQWHQVLILHV�WKH�VHQVDWLRQV���$V�WKH�QDXVHD�SHUVLVWV�,�
DP�DZDUH�WKDW�LW� LV�QRW�RI�WKH�VWRPDFK�EXW�RI�P\�IHDU�DQG�WKDW�,�PXVW�FDVW�WKLV�
IHDU�DZD\�LI�,�DP�HYHU�WR�EH�ZHOO� 
 
$�FDOP�FKDRV��EXW�D�GLVRUGHU�QRQH-WKH-OHVV���$�JHQWOH�YLROHQFH�WKDW�FDQQRW�KDUP�
PH� EXW�ZKLFK� FRQWLQXHV� WR� DODUP�PH�� �:LWK� D� OXFLGLW\� RI�ZKLFK� ,� KDYH� QHYHU�
HQFRXQWHUHG�,�UHDOL]H�WKDW�,�PXVW�JR�EH\RQG�ORYH�DQG�DOO�LWV�DWWDFKPHQWV�LI�,�DP�
WR�EH�IXOO\�ZLWKRXW�WKLV�IHDU���7KLV�LV�QRW�DQ�HDV\�DFWLRQ�IRU�PH�IRU�WKH�URRWV�RI�
ORYH�DUH�WKH�IDWWHVW�DQG�PRVW�OLIH�VXFNLQJ�RI�DQ\�,�KDYH�HQFRXQWHUHG���7KLV�GRHV�
QRW� LQYROYH� D� GLVVROXWLRQ� RI� ³ORYH´� EXW� MXVW� WKH� RSSRVLWH�� � ,� QHHG� WR� VWRS�
³IHHOLQJ´�ORYH��WR�EHFRPH�LW� 
 
7KH�SDLQ�LV�LQWHQVH�WKRXJK�DJDLQ�WKHUH�LV�D�IHHOLQJ�WKDW�LW�GRHV�QRW�UHDOO\�EHORQJ�
WR�PH���,�DP�QHLWKHU�DERYH�RU�EHORZ�P\�ERG\�QRU�DP�,�LQ�LW���,�FDQQRW�SLQSRLQW�
ZKHUH�,�DP�RU�LI�,�UHDOO\�H[LVW�DW�DOO�H[FHSW�WKDW�WKLV�SHQ�VFUDWFKHV�WKH�V\PEROV�
WKDW�,�ZLOO���%XW�WKHUH�LV�QR�PHDQLQJ�DQG�,�IHHO�DQ�H[KDXVWLRQ�ZKLFK�LV�LPPHDVXU�
DEOH�� � ,� EHJLQ� WR� IHHO� P\� KHDG� DQG�P\� QHFN� DQG� D� KHDYLQHVV� LV� DSSDUHQW� EXW�
DJDLQ��,�ZRQGHU�ZKRVH�KHDG�DQG�OLPEV�WKHVH�WUXO\�DUH���6RPHWKLQJ�UXQV�WKURXJK�
P\�ERZHOV�DQG�WKHUH�LV�D�VFUHHFKLQJ�VRXQG�RXWVLGH�P\�ZLQGRZ���7KH�VRXQG�RI�
SDLQIXO��KXUWIXO�PRYHPHQW���$�JURDQ�WKDW�HPDQDWHV�IRUP�DQ�RSHQ�PRXWK�RQO\�WR�
ILQG� LWVHOI�XQHPERGLHG�DQG�ZLWK� OHVV� VWUHQJWK� WKDQ� WKH�ZLQG�� � ,W� ORRNV�DW� LWVHOI�
DQG�ILQGV�QRWKLQJ�EXW�LQYLVLELOLW\� 
 
7KH�YLEUDWLRQ�RI�VRXQG�QHHGV�LPPHQVH�SRZHU�WR�PRYH�REMHFWV�DQG�\HW�LW�QHHGV�
YHU\�OLWWOH�WR�EH�KHDUG� 
 

 



�
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3HUFHSWLRQ�DV�D�PHWDSKRU 
RU 

KRZ�UHDOLW\�LV�QRW�FDSWXUHG�E\�RXU�VHQVHV 
 

�VHFRQG�RI�D�VHULHV�IURP�3LHUUH�3HWLRW� 

:KDW�RXU�VHQVHV�VKRZ�WR�XV�LV�QRW�UHDOLW\�EXW�RQO\�ZKDW�WKH\�WKLQN�RI�LW�� �2XU�
VHQVHV�DUH�QRW�UHFHLYHUV��WKH\�DUH�QRW�HYHQ�DFWRUV���7KH\�DUH�DFWLRQV��SURFHVVHV���
7R�SHUFHLYH�GRHV�QRW�PHDQ�WR�DFFHVV�UHDOLW\��EXW�PRUH�WR�DFW�� WR�EXLOG��WR�FRQ�
VWUXFW�DQ� LPDJH��D�PDS� UHODWHG� WR� WKLV�SDUW�RI� UHDOLW\� WKDW�RXU� VHQVHV�SUHVHQWO\�
KDYH�WR�GHDO�ZLWK���7KH�VWLPXOL-UHVSRQVH�PRGHO�KDV�FHUWDLQO\�SURYHQ�WR�EH�XVH�
IXO��EXW�LW�LV�QHYHUWKHOHVV�D�OLH���:H�GR�QRW�UHDFW�WR�H[WHUQDO�HYHQWV���2XU�SHUFHS�
WLYH� DFWLYLW\�EXLOGV� WKHVH� HYHQWV�� �1RWKLQJ� HYHU� KDSSHQV� WR�QRQ-OLYLQJ�EHLQJV���
:KDW�LV�WKHUH�KDV�QR�KLVWRU\��DOWKRXJK�LW�KDV�D�KLVWRU\�IRU�XV��IRU�XV�IRU�ZKRP�
KDYLQJ�D�KLVWRU\�KDV�D�PHDQLQJ�� �:H�FUHGLW�WKH�LQDQLPDWH�ZLWK�WKLV�VRUW�RI�DX�
WRQRP\�ZH�KDYH�DV�OLYLQJ�EHLQJV��EXW�WKH�LQDQLPDWH�KDV�QR�DXWRQRP\���:H�VHH�
IRUPV��VKDSHV��SDWWHUQV�LQ�WKH�ZRUOG��WKLQJV�ZLWK�D�VRUW�RI�RZQ�GHVWLQ\�FRPSDUD�
EOH� WR�RXUV�� WKLQJV�ZLWK� WKHLU� RZQ�SURSHUWLHV� DQG� UHDFWLRQV�ZKHUH� LW�PLJKW� EH�
DIWHU�DOO��WKDW�RQO\�D�PRQVWURXV�ZDYH�IXQFWLRQ�H[LVWV� 
 
:H�QHYHU�UHDOO\�JRW�RXW�RI�DQLPLVP���:H�RQO\�H[FKDQJHG�WKH�³VRXO�RI�WKLQJV´�
LQWR�WKH�³ODZV�RI�QDWXUH´�� �$QG�\HV�� � LW�VHHPV�WR�ZRUN�EHWWHU�� �%XW�ZH�DUH�VWLOO�
JRLQJ�RQ�ZLWK�WKH�VDPH�ROG�VWRU\��DORQJ�WKH�VDPH�ROG�URDG��FDVWLQJ�RXU�SRLQW�RI�
YLHZ� DV� OLYLQJ� EHLQJV� RQWR� WKH�ZRUOG� DQG� EHOLHYLQJ� VR� GHHSO\� LQWR� LW� WKDW�ZH�
DOZD\V�PL[-XS�WKH�SUH\�DQG�WKH�VKDGRZ�—�LQ�RWKHU�WHUPV�WKH�VLJQ�DQG�WKH�WKLQJ�
—�ZKDW�ZH�NQRZ�RI� WKH�ZRUOG�DQG�ZKDW� WKH�ZRUOG�UHDOO\� LV�� WKDW� LV� WR�VD\�DQ�
HQLJPD�XQWLO�D�EHWWHU�VXJJHVWLRQ�LV�SURSRVHG� 
 
:H�QHYHU�UHDOO\�JRW�RXW�RI�WKH�PRQRWKHLVW�SRLQW�RI�YLHZ�HLWKHU���:H�VWLOO�SHUVLVW�
LQ�WKLQNLQJ�WKDW�WKHUH�LV�VRPHWKLQJ�VXFK�DV�DQ�DEVROXWH�SRLQW�RI�YLHZ�DERXW�WKH�
ZRUOG��D�SRLQW�RI�YLHZ�WKDW�ZRXOG�QRW�EH�WKH�SRLQW�RI�YLHZ�RI�IOHVK���D�SHUVSHF�
WLYH� WKDW�ZRXOG� EH� LQGHSHQGHQW� RI� WKLV� FRQGLWLRQ�ZH� DUH� LQ�� � WKH� FRQGLWLRQ� RI�
OLYLQJ� EHLQJV�� �:H� GR� QRW� VHH� WKDW� WKH� FRQFHSW� RI� SHUVSHFWLYH� RQO\� H[LVWV� IRU�
OLYLQJ�EHLQJV�DQG�WKDW�LW�LV�D�UHDO�PLVXVH�WR�H[WHQG�LWV�PHDQLQJ�RXW�RI�WKLV�RULJL�
QDO�VFRSH�RI�YDOLGLW\���:H�VWLFN�WR�WKH�EHOLHI�WKDW�WKHUH�LV�DQ�DEVROXWH�WUXWK�ZKHQ�
WUXWK�PD\�RQO\�EH�—�LV�SHU�GHILQLWLRQ�—�WKH�WUXWK�RI�DQ�LPDJH� 
 
7R�SHUFHLYH�LV�WR�ZRUN�RXW�D�PRGHO���7KDW�LV�WR�VD\�—�HVVHQWLDOO\�—�DQ�LPSHU�
IHFWLRQ� IURP�ZKLFK� E\� D� VRUW� RI� VWUDQJH� WUXVW�� ZH� H[SHFW� D� FHUWDLQ� GHJUHH� RI�
IDLWKIXOQHVV� �RI� WUXWK��� � )DLWKIXOQHVV� WR�ZKDW�� WKHQ"� �1RW� WR� UHDOLW\� REYLRXVO\��
VLQFH�ZH�RQO\�NQRZ�DERXW�UHDOLW\�E\�PHDQV�RI�RXU�VHQVHV���%XW�IDLWKIXOQHVV�WR�
OLIH�ZLWKRXW�DQ\�GRXEWV�VLQFH�DV�IDU�DV�ZH�VHH��ZH�GR�QRW�GLH�WKDW�RIWHQ�RI�WUXVW�
LQJ�ZKDW�RXU�VHQVHV�WHOO�XV���,Q�WKLV��LQ�WKLV�IUDJLOH�UHDVRQ��LQ�WKLV�ULVN��VWDQGV�DOO� 

�
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WKH�WUXWK�RI�SHUFHSWLRQ���$QG�RXW�RI�WKLV�ZH�KDYH�JDLQHG�VRPHWKLQJ�OLNH�DQ�XQ�
GHUVWDQGLQJ�RI�WKH�PLUDFOH�� �6R�WKDW�ZH�DUH�QR�ORQJHU�VXUSULVHG��DV�WKH�*UHHNV�
XVHG� WR� EH�� WKDW� RXU� VHQVHV�PLJKW� VRPHWLPHV� EH�PLVOHDGLQJ�� �:KDW� LV� D� UHDO�
VXUSULVH�WR�XV�QRZ�LV�WKDW�SHUFHSWLRQ�LV��DIWHU�DOO��UHODWLYHO\�UHOLDEOH�DQG�WKLV�LV�
WKH�EDVLF�UHDVRQ�ZK\�ZH�DUH�VWLOO�DOLYH���$QG�ZHOO��EHLQJ�DOLYH��ZKDWHYHU�SHRSOH�
PLJKW�VD\�RU�WKLQN�DERXW�KRZ�FKDUPLQJ�GHDWK�PD\�EH��EHLQJ�DOLYH�LV�WKH�IXQGD�
PHQWDO�VXUSULVH� 
 
+RZHYHU�WKH�³EHLQJ-WKHUH´��WKLV�³WKLV´�WKDW�RXU�VHQVHV�DUH�WDONLQJ�DERXW�LV�ZKDW�
ZH�GR�QRW� VHH��ZKDW�ZH�GR�QRW�KHDU��ZKDW�ZH�GR�QRW� WRXFK�RU� IHHO��ZKDW�RXU�
FDUHVV� QHYHU� GLVFRYHUV� QRU� XQFRYHUV�� � 7KLV� EHFDXVH� SHUFHSWLRQ� LV� SRHWU\�� EH�
FDXVH�SHUFHSWLRQ�LV�³WR�GR��WR�PDNH´� 
 
:H�KDYH�OHDUQHG�IURP�UHFHQW�VFLHQFH�WKDW�SHUFHSWLRQ�EXLOGV�PDSV�LQ�WKH�EUDLQ���
%XW�D�PDS�LV�QRW�D�ORFDWLRQ���$�PDS�PD\�EH�UHOLDEOH�RU�ZURQJ���2Q�WKH�RSSRVLWH��
D�ORFDWLRQ�LV�DEVROXWHO\�H[DFW���,W�KDV�DQ�LPPHGLDWH��WRWDO�DQG�LQHYLWDEOH�H[DFWL�
WXGH���7KH�ORFDWLRQ�LV�QRW�WUXH��LW�LV�UHDO� 
 
)URP�WKH�IDFW�WKDW�SHUFHSWLRQ�EXLOGV�PDSV��LW�ZRXOG�EH�HUURQHRXV�WR�GHULYH�WKDW�
SHUFHSWLRQ�LV�DEVWUDFW���)LUVW��SHUFHSWLRQ�LV�UHDO�DQG�FRQFUHWH�LQ�LWV�UHVXOWV���7KH�
PDSV� WKDW� LW� EXLOGV� DUH� UHDO�� MXVW� DV� UHDO� DV�ZKDW� WKH\� UHSUHVHQW�� �$�PDS� LV� D�
FRGH���,WHPV�RI�D�FRGH�DUH�DOZD\V�UHDO�DQG�WKH\�PXVW�EH�VR�VLQFH�D�FRGH�PXVW�EH�
SHUFHLYHG� DQG� UHDG�� � %XW� HYHQ� LQ� ZKDW� VHHPV� DEVWUDFW� DQG� QRQ-LPPHGLDWHO\�
WDQJLEOH�LQ�SHUFHSWLRQ��ZKLFK�UHVLGHV�LQ�LWV�SURFHVV��LQ�LWV�PRYHPHQW��SHUFHSWLRQ�
EHORQJV� WR� WKLV�ZRUOG�� � LW� KDSSHQV�� � %HIRUH� SHUFHSWLRQ� WDNHV� SODFH� LV� QRW� WKH�
VDPH�DV�DIWHU���3HUFHSWLRQ�HPHUJHV��VSULQJV�XS�ZLWK�WKH�VDPH�GHJUHH�RI�UHDOLW\�
DV�D�EDUUDJH�FUXPEOHV�GRZQ�RU�DV�D�IODNH�RI�VQRZ�VRIWO\�ODQGV� 
 
:KDW� ZDV� VDLG� DERYH� VHHPV� WR� EH� D� FRQILUPDWLRQ� RI� WKH� SODWRQLFLDQ� YXOJDWH�
DFFRUGLQJ�WR�ZKLFK�ZH�RQO\�VHH�VKDGRZV���+RZHYHU�WKH�VDPH�PRYHPHQW�VKRZV�
WKDW�WKLV�DQWLSKRQ�LV�LQYDOLGDWHG�RQ�D�FHUWDLQ�SRLQW��D�KXJH�GHWDLO�ZKLFK�OLHV�LQ�
WKH�ZRUG�³RQO\´�� �7KLV�EHFDXVH�WR�VHH� LV�WR�SURGXFH�VKDGRZV���$QG�LW�DSSHDUV�
WKDW�WKH�OLJKW�WKDW�SURGXFHV�WKHVH�VKDGRZV�GRHV�QRW�OLH�EH\RQG�RXU�UHDFK���7KLV�
OLJKW�EHORQJV�WR�WKLV�ZRUOG�DQG�WKLV�OLJKW�LV�XV���7KHUH�LV�QR�RWKHU�OLJKW��QR�RWKHU�
LQWHOOHFWLRQ�WKDQ�WKLV�RQH��WKLV�IUDJLOH�DQG�ULVN\�OLJKW�RI�OLYLQJ�EHLQJV�� �:H�DUH�
WKH�ILUH�WKDW�SURGXFHV�NQRZOHGJH�DQG�WKHUH�LV�QR�NQRZOHGJH�ZKLFK�LV�QRW�SUR�
GXFHG�E\�WKLV�XQFHUWDLQ�ILUH�RI�OLIH� 
 
:H�DUH�QRZ� OHG� WR� UH-IRUPXODWH� WKH�TXLWH� DSSUR[LPDWH� DVVHUWLRQV�ZH� LQLWLDOO\�
PDGH���$V�RXU�VHQVHV�RQO\�SURYLGH�LPDJHV��PHWDSKRUV��WR�XV�DQG�QRWKLQJ�VXFK�
DV�DFWXDO�UHDOLW\��WKH�EHVW�ZH�FDQ�UHDFK�LV�D�FHUWDLQ�OHYHO�RI�FRQVLVWHQF\�EHWZHHQ�
ZKDW�RXU�VHQVHV�OHW�XV�NQRZ�DQG�WKHVH�RWKHU�LPDJHV��PHWDSKRUV��PRGHOV�ZKLFK�
RXU�UHSUHVHQWDWLRQV�DUH�PDGH�RI�� �7KH�SUREOHP�LV�QRZ�WR�PDNH�D�ELW�PRUH�H[�
SOLFLW�ZKDW�WKLV�VRUW�RI�FRQVLVWHQF\�LV�PDGH�RI� 
 

>QH[W�SDUW�LV�³0HWDSKRUV�SURSDJDWH�RU�µ/HV�PRWV�IRQW�O¶DPRXU¶´� 
WR�EH�LQFOXGHG�LQ�WKH�QH[W�($5�GH�-RXU@ 
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SKDQWRP�OLPEV 
 
 
ZH�HQFRXQWHUHG�DQ�DEVHQFH��DQ�DEVHQFH�SUHFHGLQJ�XV��HQJXOI�
LQJ� RXU� LQYHVWLJDWLRQV�� � ZH� SUREH� LW� ZLWK� SKDQWRP� OLPEV�—�
DSSHQGDJHV� RI� GLPHQVLRQOHVV� FRSXODWLRQ� RI� WKH� NLQG� ZKLFK�
LQVSLUHV�ERWK�IHDU�DQG�DJJUHVVLRQ�LQ�D�ILHOG�RI�WKXQGHUEROWV� 
 
³ORJLF´�LV�D�XVHOHVV�SOD\WKLQJ�LQ�WKLV�VHWWLQJ���³UHDVRQ´�ZRU�
WK\�RQO\�RI�GHULVLYH�VFRUQ���ZKDW�PHDQLQJ�FDQ�EH�IRXQG�LQ�WKH�
SXUVXLW�RI�³FDXVH´�DQG�³HIIHFW´�ZKHQ�OLQHDULW\�KDV�EHHQ�ZLOO�
IXOO\�GHVWUR\HG�—�IUDJJHG�ZKLOH�GUHDPLQJ�RI�DSSOHV�LQ�D�UDLQ�
IRUHVW" 
 
ZH�DUH�VKRZHUHG�ZLWK�WKH�EORRG\�GHEULV�IURP�WKLV�KHURLFDOO\�
FUHDWLYH�DFW���DQG�ZKLOH�VRPH�WDNH�FRYHU��ORRNLQJ�IRU�DQVZHUV�
LQ� VHOI-PXWLODWLRQ�� FDQQLEDOLVP� DQG� WKH� UDSH� RI� FRUSVHV�� RU�
MHUN�RXW�WKHLU�WRQJXHV�ZLWK�WKH�DLG�RI�SOLHUV�DQG�D�XWLOLW\�NQLIH��
ZH�DSSODXG� 
 
WKHLU� ZKLPSHUV� DQG� FULHV� IRUP� D� GLVFRUGDQW� PHORG\� ZKLFK�
VWLPXODWHV� D� SDVVLRQ� IRU� EORRG�� � DQG�ZH� VHH� LQ� WKHLU� VWUHWFK�
PDUNV� D� KRUULILF� WHVWLPRQ\� WR� WKH� GHIRUPDWLRQV� UHTXLUHG� WR�
PDLQWDLQ�D�OXVW�IRU�S\ULWH� 
 
ZH�EDWKH�RXU�HURJHQRXV�]RQHV�LQ�WKHLU�VXIIHULQJ� 

 
���EDUUHWW 

�SRVWHG�WR�DOW�VXUUHDOLVP� 
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  ³«&RJQLWLRQ� DV� HPERGLHG� DFWLRQ� LV� DOZD\V� DERXW� RU� GLUHFWHG� WRZDUG�

VRPHWKLQJ�WKDW�LV�PLVVLQJ��RQ�WKH�RQH�KDQG��WKHUH�LV�DOZD\V�D�QH[W�VWHS�IRU�
WKH� V\VWHP� LQ� LWV�SHUFHSWXDOO\� JXLGHG�DFWLRQ��DQG�RQ� WKH�RWKHU�KDQG�� WKH�
DFWLRQV�RI�WKH�V\VWHP�DUH�DOZD\V�GLUHFWHG�WRZDUG�VLWXDWLRQV�WKDW�KDYH�\HW�
WR� EHFRPH� DFWXDO�� � 7KXV� FRJQLWLRQ� DV� HPERGLHG� DFWLRQ� ERWK� SRVHV� WKH�
SUREOHPV�DQG�VSHFLILHV�WKH�SDWKV�WKDW�PXVW�EH�WUHDG�RU�ODLG�GRZQ�IRU�WKHLU�
VROXWLRQ��� 
 
³«,QWHQWLRQDOLW\� LQFOXGHV� KRZ� WKH� V\VWHP� FRQVWUXHV� WKH� ZRUOG� WR� EH�
�VSHFLILHG� LQ� WHUPV�RI� WKH�VHPDQWLF�FRQWHQW�RI� LQWHQWLRQDO�VWDWHV���VHFRQG��
LQWHQWLRQDOLW\�LQFOXGHV�KRZ�WKH�ZRUOG�VDWLVILHV�RU�IDLOV�WR�VDWLVI\�WKLV�FRQ�
VWUXDO� �VSHFLILHG� LQ� WHUPV� RI� WKH� FRQGLWLRQV� RI� VDWLVIDFWLRQ� RI� LQWHQWLRQDO�
VWDWHV��� �:H� ZRXOG� VD\� WKDW� WKH� LQWHQWLRQDOLW\� RI� FRJQLWLRQ� DV� HPERGLHG�
DFWLRQ� FRQVLVWV� SULPDULO\� LQ� WKH� GLUHFWHGQHVV� RI� DFWLRQ�� � +HUH� WKH� WZR-
VLGHGQHVV�RI�LQWHQWLRQDOLW\�FRUUHVSRQGV�WR�ZKDW�WKH�V\VWHP�WDNHV�LWV�SRVVL�
ELOLWLHV�IRU�DFWLRQ�WR�EH�DQG�WR�KRZ�WKH�UHVXOWLQJ�VLWXDWLRQV�IXOILOO�RU�IDLO�WR�
IXOILOO�WKHVH�SRVVLELOLWLHV�´ 
 

���IURP�7KH�(PERGLHG�0LQG 
E\�)UDQFLVFR�9DUHOD� 

(YDQ�7KRPSVRQ��DQG�(OHDQRU�5RVFK 
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�(YHU\WKLQJ�WHQGV�WR�PDNH�XV�EHOLHYH�
WKDW�WKHUH�H[LVWV�D�FHUWDLQ�SRLQW�RI�WKH�
PLQG�DW�ZKLFK�OLIH�DQG�GHDWK��WKH�UH�
DO�DQG�WKH�LPDJLQHG��SDVW�DQG�IXWXUH��
WKH� FRPPXQLFDEOH� DQG� WKH� LQFRP�
PXQLFDEOH��KLJK�DQG�ORZ��FHDVH�WR�EH�
SHUFHLYHG�DV�FRQWUDGLFWLRQV��� 

 
���$QGUp�%UHWRQ 
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 &RQWULEXWRUV 

DQG�FR-FRQVSLUDWRUV� 
 
 

)UDQN�$QWRQVHQ 
:P��'XELQ 

EDUUHWW�MRKQ�HULFNVRQ 
&HOLQH�0\HUV 
3LHUUH�3HWLRW 
'DYLG�:DOWHUV 

 
�XQDWWULEXWHG�JUDSKLFV�DQG�HGLWLQJ�E\� 

EDUUHWW�MRKQ�HULFNVRQ� 

ELEOLR�UHIHUHQFHV� 
 
 

 &RPLQJ�1H[W� 
 

WKH�H[LVWLQJ�RUGHU 
 

VHQG�VXEPLVVLRQV�FRQWULEXWLRQV�ZLWK�6$6(�WR� 

F�R�$57ODE 
S�R�ER[������ 

PLQQHDSROLV��PQ������ 

 
5��%XFNPLQVWHU�)XOOHU 
IURP�,�6HHP�WR�EH�D�9HUE 

 
)UDQFLVFR�9DUHOD��(YDQ�7KRPSVRQ��DQG�(OHDQRU�5RVFK 

IURP�7KH�(PERGLHG�0LQG 
 

5DRXO�9DQHLJHP 
IURP�7KH�5HYROXWLRQ�RI�(YHU\GD\�/LIH 

 
,VLGRUH�'XFDVVH��&RPWH�GH�/DXWUpDPRQW� 

IURP�3RpVLHV 
 

,O\D�3ULJRJLQH�DQG�,VDEHOOH�6WHQJHUV 
IURP�2UGHU�2XW�RI�&KDRV 

 
7KRPDV�6��.XKQ 

IURP�7KH�6WUXFWXUH�RI�6FLHQWLILF�5HYROXWLRQV 
 

$QGUp�%UHWRQ 
IURP�7KH�0DQLIHVWRHV�RI�6XUUHDOLVP 
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VHHNLQJ�WKH�WRWDO�LQWHJUDWLRQ�RI�WKH�OLEHUDWHG�LPDJLQDWLRQ 
ZLWK�HYHU\GD\�OLYLQJ 

 
ZZZ�0DJQHWLF)LHOGV�RUJ 

 
VHQG�VXEPLVVLRQV�FRQWULEXWLRQV�ZLWK�6$6( 

 
F�R��$57ODE 

S�R��ER[������ 
PLQQHDSROLV��PQ������ 

 
$57ODE#0DJQHWLF) LHOGV�RUJ 

�D�ORRVH�DOOLDQFH�RI�DUWLVWV�DQG�ZULWHUV 
RI�VXUUHDOLVW�JHQHDORJ\� 
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MXO\����� 
�DOO�ULJKWV�UHWDLQHG�E\�LQGLYLGXDO�DXWKRUV�DUWLVWV� 
QR�XQDXWKRUL]HG�FRPPHUFLDO�UHXVH�SHUPLWWHG�� 


