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�� ,QQHU�6PLOH��8VH�WKH�SRZHU�RI�VPLOLQJ�WR�DFWLYDWH�WKH�UHOD[DWLRQ�UHVSRQVH�LQ�WKH�SDUDV\PSDWKHWLF�QHUYRXV V\VWHP��*HW�ULG�RI�WKH�QHJDWLYH�HPRWLRQ�DQG�UHEDODQFH�WKH�SRVLWLYH�HPRWLRQ��:KHQ�ZH�OHDUQ�WR�VPLOH�WR�WKH�QHJDWLYH�DQG�PDNH�IULHQGV�ZLWK�LW��ZH�FDQ�ILQG�D�ZD\�WR�OLYH�LQ�KDUPRQ\�WRJHWKHU�DQG�HQKDQFH�RXU�KHDOWK��7UDQVIRUPLQJ�QHJDWLYH�HPRWLRQDO�HQHUJ\�SDWWHUQV�LQWR�WKH�SRVLWLYH�FRPSRQHQWV�LQ�WKH�RUJDQV�KHOSV�WR�UHSURJUDP�WKH�JHQHV�DQG�'1$��7KH�,QQHU�6PLOH�LV�RQH�RI�WKH�PRVW�VLPSOH�DQG�SRZHUIXO�WRROV�IRU�KHDOLQJ��!�&RVPLF�,QQHU�6PLOH�� 6L[�+HDOLQJ�6RXQGV� (DFK�RUJDQ�VWRUHV�SDUWV�RI�WKH�SULPRUGLDO�IRUFH�DQG�QHJDWLYH�DQG�SRVLWLYH�HPRWLRQV��2QH�SDUW�RI�WKH�QHJDWLYH�QHHGV�WHQ�SDUWV�RI�WKH�SRVLWLYH�WR�EDODQFH�LW��:LWK�WKH�VSHFLDO�VRXQG�IRU�HDFK�RI�WKH�RUJDQV��WKH�VSHFLDO�KHDOLQJ�FRORU��SRVLWLYH�HPRWLRQ�DQG�VSHFLDO�SRVLWLRQ�IRU�HDFK�VRXQG²WKHVH�ZLOO�KHOS�WR�UHVWRUH�\RX�EDFN�WR�JRRG�KHDOWK�DQG�ZLOO�KHOS�ZLWK�WKH�FRQQHFWLRQ�WR�WKH�SULPRUGLDO�IRUFH��7KH�KHDOLQJ�VRXQGV�SUDFWLFH�ZLOO�KHOS�WR�UHSURJUDP�WKH�FHOOV�VR�WKDW�ZKHQ�WKH�FHOOV�VSOLW� WKH�ROG�QHJDWLYH�LQIRUPDWLRQ�ZLOO�QRW�EH�FRSLHG�WR�WKH�QH[W�FHOOV�!�&RVPLF�+HDOLQJ�6RXQGV�� 0LFURFRVPLF�2UELW� 2SHQLQJ�FKL��ERG\
V�OLIH�IRUFH�HQHUJ\��IORZ�LQ�WKH�HQHUJ\�SDWKZD\V�IURP�WKH�SHULQHXP��DUHD�EHWZHHQ�VH[XDO�RUJDQV�DQG�DQXV��XS�WKH�VSLQH��WKURXJK�WKH�KHDG�DQG�EDFN�GRZQ�WKH�IURQW�VLGH�RI�WKH�RUELW�ZLOO�KHOS�WR�DFWLYDWH�WKH�RUELWLQJ�RI�IRUFHV�RI�WKH�VRODU�V\VWHP�DQG�WKH�XQLYHUVH��7KLV�ZLOO�KHOS�GUDZ�LQ�PRUH�SULPRUGLDO�IRUFH�IURP�WKH�HDUWK�WKURXJK�WKH�VROHV�RI�WKH�IHHW�XS�WR�WKH�VSLQH�DQG�IURP�WKH�XQLYHUVH�LQ�WKURXJK�WKH�FURZQ�WR�FRPELQH�LQ�WKH�ORZHU�7DQ�7LHQ��DEGRPLQDO�DUHD���WKH�KHDUW�DQG�WKH�EUDLQ������������!�$ZDNHQ�&RVPLF�+HDOLQJ�/LJKW��0LFURFRVPLF�2UELW���� &KL�6HOI�0DVVDJH��6LPSOH�PDVVDJH�WHFKQLTXHV�DUH�XVHG�WR�UHPRYH�EORFNDJHV�DQG�WR�HQKDQFH�WKH�KHDOWK\�GLVWULEXWLRQ�RI�FKL�LQ�WKH�ERG\�IURP�KHDG�WR�WRH��7KLV�LV�JRRG�WR�GR�DIWHU�PHGLWDWLRQ�DQG�RWKHU�SUDFWLFHV�ZKHUH�D�ORW�RI�FKL�LV�DFWLYDWHG��!&KL�6HOI�0DVVDJHKWWS���ZZZ�XQLYHUVDO�WDR�FRP��IRUPXODBSDJH�FKLBVHOIBPDVVDJH�KWP
%DVLF�3UDFWLFHV�,,
&KL�.XQJ�IRU�+HDOLQJ
�� 'HHS�$EGRPLQDO�%UHDWKLQJ��(QHUJL]HU�DQG�(PSW\�)RUFH�%UHDWK��7KHVH�DUH�EUHDWKLQJ�PHWKRGV�WR�RSHQ�DQG�HQHUJL]H�WKH�WDQ�WLHQ��WKH�PDLQ�FKL��OLIH�IRUFH�HQHUJ\��VWRUDJH�DUHD�RI�WKH�ERG\����� /DXJKLQJ�&KL�.XQJ��$FWLYDWH�WKH�LPPXQH�V\VWHP�DQG�GHIHQVH�V\VWHP��/DXJK�WR�DFWLYDWH�WKH�WK\PXV�JODQG�DQG�WKH�ERQH�PDUURZ��� $FWLYDWH�WKH�6WHP�&HOOV�&KL�.XQJ��:LWK�WKH�XVH�RI�D�EDPERR�KLWWHU�DQG�D�ZLUH�KLWWHU��YLEUDWH�SDUWV�RI�WKH�ERG\�VR�WKH�VWHP�FHOOV�JHW�WKH�PHVVDJH�RQ�ZKHUH�WR�JR�IRU�KHDOLQJ�DQG�UHJHQHUDWLRQ��� (OL[LU�&KL�.XQJ��$OO�RI�RXU�ERG\�KDLU��LQFOXGLQJ�WKH�DUPSLWV�DQG�SXELF�KDLU�DUH�OLNH�DQWHQQDV�H[WHQGHG�WR�WKH�XQLYHUVH�WR�DEVRUE�SULPRUGLDO�IRUFH��6DOLYD�LV�WKH�:DWHU�RI�/LIH��$FWLYDWH�WKH�VDOLYD�DQG�FKDUJH�LW�ZLWK�R[\JHQ�DQG�WKH�FKL�RI�QDWXUH��HDUWK�DQG�WKH�FRVPLF�FKL��:LWK�WKH�(OL[LU�6ZDOORZ�WHFKQLTXH��WKH�FKDUJHG�VDOLYD�ZLOO�EH�WXUQHG�LQWR�LQVWDQW�FKL��OLIH�IRUFH�²WKH�PRVW�SRZHUIXO�KHDOLQJ�SRZHU��!�(OL[LU�&KL�.XQJ�� 7DQ�7LHQ�&KL�.XQJ��&XOWLYDWH�DQG�FRQGHQVH�FKL�LQ�WKH�ORZHU�WDQ�WLHQ��3DFN�FKL�SRZHU�LQ�DOO���DUHDV�RI�WKH�WDQ�WLHQ�DQG�WKH�DVVRFLDWHG�RUJDQV��NXDV��WHQGRQV�DQG�OLJDPHQWV�XVLQJ�WKH�'UDJRQ�DQG�7LJHU�%UHDWK�DQG����DQLPDO�H[HUFLVH�SRVWXUHV��!�7DQ�7LHQ�&KL�.XQJ�� ,URQ�6KLUW�&KL�.XQJ�,��'R�&KL�%UHDWKLQJ�DQG�5RRWLQJ�WR�*URXQG�ZKLOH�XQLI\LQJ�DQG�VWUHQJWKHQLQJ�ERQH�VWUXFWXUH�DOLJQPHQW��&LUFXODWH�IRUFHV�RI�(DUWK�DQG�WKH�8QLYHUVH��!�,URQ�6KLUW�&KL�.XQJ�,
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�� ,URQ�6KLUW�&KL�.XQJ�,,��$FWLYDWH�DQG�JURZ�WKH�WHQGRQV��!��,URQ�6KLUW�&KL�.XQJ�,,�� %RQH�0DUURZ�1HL�.XQJ��5HJHQHUDWH�WKH�ERQH�PDUURZ�DQG�DFWLYDWH�WKH�VWHP�FHOOV�IRU�UHJHQHUDWLRQ�DQG�KHDOLQJ��!�%RQH�0DUURZ�1HL�.XQJ��,URQ�6KLUW�,,,��� 7DL�&KL�&KL�.XQJ�,��'HYHORS�WKH�LQQHU�VWUXFWXUH�DQG�FKL�IORZ�RI�7DL�&KL��0HGLWDWLRQ�LQ�PRYHPHQW��PRYHPHQW�LQ�PHGLWDWLRQ��!��7DL�&KL�&KL�.XQJ�,��� 7DR� <LQ�� $� 7DRLVW� \RJD WKDW� VWLPXODWHV� FKL� IORZ� LQ� PHULGLDQV� �FKL� SDWKZD\V� GHOLQHDWHG� LQ�7UDGLWLRQDO�&KLQHVH�0HGLFLQH�DFXSXQFWXUH�PDSV�RI� WKH�HQHUJ\�ERG\��DIIHFWHG�E\�HDFK�H[HUFLVH��&RRUGLQDWH�GHHS�EUHDWKLQJ��FKL��PLQG�DQG�ERG\�IRU�GHHS�VHQVLQJ��%H�PRUH�UHOD[HG�DQG�UHIUHVKHG��,QGXFH� HODVWLFLW\� RI� WHQGRQV�� OLJDPHQWV� DQG� DVVRFLDWHG� PXVFOHV�� &RQGLWLRQ� WKH� VSLQH�� SVRDV�PXVFOHV�DQG�SDWWHUQV�RI�PRYHPHQW�IRU�KHDOWK�DQG�LQQHU�GHYHORSPHQW��!�7DR�<LQ��� 7DL�&KL�&KL�.XQJ ,,��8VH�WKH�GLVFKDUJH�WHFKQLTXH�WR�DEVRUE�DQG�WUDQVPLW�WKH�8QLYHUVDO�DQG�(DUWK�)RUFHV�LQ�WKLV�KLJKHU�OHYHO�RI�PRYLQJ�PHGLWDWLRQ��!�7DL�&KL�&KL�.XQJ�,,
0HGLFDO�&KL�.XQJ��
�� &KL�1HL�7VDQJ�,��7KLV�LV�WKH�PRVW�SRZHUIXO�PDVVDJH�WKHUDS\�IRU�GHHS�RUJDQ�GHWR[LILFDWLRQ��,W�UHPRYHV�SK\VLFDO�DQG�HPRWLRQDO�EORFNDJHV�WR�UHWXUQ�ERG\�V\VWHPV�WR�KHDOWK\�IXQFWLRQLQJ��(DFK�RUJDQ�FRQWDLQV�SDUW�RI�WKH�SULPRUGLDO�IRUFH��:KHQ�DQ�RUJDQ
V�DFFXPXODWHG�QHJDWLYH�HPRWLRQV�DQG�WR[LQV�DUH�UHOHDVHG��WKH�RUJDQ�FDQ�PRUH�HIIHFWLYHO\�GUDZ�LQ�WKH�SULPRUGLDO�IRUFH�DQG�UHJHQHUDWH�LWVHOI��!��&KL�1HL�7VDQJ�,�� &KL�1HL�7VDQJ�,,��0RUH�WHFKQLTXHV�DUH WDXJKW�DQG�SRZHUIXO�DSSOLFDWLRQV�DUH�DSSOLHG�WR�UHOHDVH�GHHS�WHQVLRQ�LQ�EORFNHG�WLVVXHV��7KH�PDJLF�RI�WKH�HOERZ�LV�OHDUQHG�WR�DLG�KHDOLQJ��!�&KL�1HL�7VDQJ�,,KWWS���ZZZ�XQLYHUVDO�WDR�FRP��IRUPXODBSDJH�FKLBQHLBWVDQJB��KWP�� &RVPLF�+HDOLQJ�&KL�.XQJ�,��%DVLF�SUDFWLFHV�IRU�JHQHUDO�KHDOLQJ�VHVVLRQV�ZLWK�VSHFLILF�OLJKW�HQHUJLHV�RI�WKH�SULPRUGLDO�IRUFH�DUH�LQWURGXFHG��7KH�SURFHGXUH�IRU�FUHDWLQJ�KHDOLQJ�µFKL
�ZDWHU�E\�FKDQJLQJ�WKH�ZDWHU
V�VWUXFWXUH�ZLWK�RQH
V�PLQG�H\H�KHDUW�SRZHU�DQG�SULPRUGLDO�IRUFH�LV�DOVR�WDXJKW���������������������������!��&RVPLF�+HDOLQJ�&KL�.XQJ�,KWWS���ZZZ�XQLYHUVDO�WDR�FRP��IRUPXODBSDJH�FKLBNXQJB��KWP�� &RVPLF�+HDOLQJ�&KL�.XQJ�,,��0RUH�DGYDQFHG�PHWKRGV�DUH�OHDUQHG��DQG�VSHFLILF�KHDOLQJ�DSSOLFDWLRQV�DUH�WDXJKW�IRU�VSHFLILF�DLOPHQWV�LQ�VSHFLILF�DUHDV�RI�WKH�ERG\��7KH�SUDFWLWLRQHU�OHDUQV�PHGLWDWLRQV�IRFXVHG�RQ�FRQQHFWLQJ�SDUWV�RI�WKH�ERG\�WR�WKH�VWUXFWXUH�RI�WKH�XQLYHUVH�LQ�WKH�SURFHVV�RI�VSLULWXDOL]DWLRQ�DQG�RSHQLQJ�WR�PRUH�SRZHUIXO�KHDOLQJ�H[SHULHQFHV�ZLWK�WKH�SULPRUGLDO�IRUFH�������������������!�&RVPLF +HDOLQJ &KL .XQJ ,,KWWS���ZZZ�XQLYHUVDO�WDR�FRP��IRUPXODBSDJH�FKLBNXQJB��KWP�� .DUVDL�1HL�7VDQJ��7KLV�JHQLWDO�KHDOWK�WKHUDSHXWLF�FOHDQVLQJ�PDVVDJH�VSHFLILFDOO\�LPSURYHV�WKH�KHDOWK�RI�WKH�JHQLWDOV�DQG�WKH�JHQLWDO�DUHD��7KH�PDVVDJH�PRYHPHQWV�EUHDN�XS�DQG�GLVVROYH�VHGLPHQWDWLRQ�LQ�WKH�FLUFXODWRU\�V\VWHP��UHOHDVH�WR[LFLW\�DQG�UHPRYH�SK\VLFDO�DQG�HPRWLRQDO�EORFNDJHV�LQ�WKH�SHOYLF�DUHD��0RVW�UHFLSLHQWV�H[SHULHQFH�D�VWURQJ�VHQVDWLRQ�RI�RSHQLQJ�WKH�HQHUJ\�FKDQQHOV�IURP�WKH�VH[XDO�DUHD�WR�WKH�NLGQH\V��DEGRPHQ��OHJV��WKH�EUDLQ�DQG�RWKHU�SDUWV�RI�WKH�ERG\��7KLV�HQDEOHV�WKH�SULPRUGLDO�IRUFH�DQG�WKH�VWHP�FHOOV�WR�UHIUHVK��KHDO�DQG�UHJHQHUDWH�PRUH�HIIHFWLYHO\�LQ�WKHVH�DUHDV�DV�ZHOO�DV�LQ�WKH�ORFDO�VH[XDO�DUHD��!�.DUVDL�1HL�7VDQJ,11(5�$/&+(0<�)2508/$��%$6,&�6(;8$/�$/&+(0<�35$&7,&(6H[XDO�$OFKHP\�,
6H[XDO�RUJDQV�DQG�WKH�NLGQH\V�VWRUH�SDUW�RI�WKH�-LQJ��WKH�HVVHQFH�RI�WKH�SULPRUGLDO�IRUFH��/HDUQ�KRZ� WR�FRQVHUYH�DQG�VWRUH� LW��0RUH�VH[XDO� HQHUJ\�ZLOO�KHOS� WR�DWWUDFW�DQG�PXOWLSO\� WKH�SULPRUGLDO�FKL� 0HQ� OHDUQ�KRZ� WR�FRQWURO�HMDFXODWLRQ�DQG� WR� WUDQVIRUP�WKH�VH[XDO�HQHUJ\�LQWR�FKL��OLIH�IRUFH��DQG�WKHQ�WUDQVIRUP�LW�XS�WR�VSLULW�IRUFH��:RPHQ�OHDUQ�KRZ�WR�FRQWURO�PHQVWUXDWLRQ�DQG�WUDQVIRUP�WKH�EORRG�LQWR�FKL�DQG�OLNHZLVH�WUDQVIRUP�LW�XS�WR�VSLULW�IRUFH��(YHQWXDOO\��WKHUH�ZLOO�EH�OHVV�EORRG�ORVW�DQG�PRUH�ZLOO�EH�FRQYHUWHG�LQWR�FKL�
�� 0DOH�6H[XDO�$OFKHP\�� )HPDOH�6H[XDO�$OFKHP\�� 0XOWL�2UJDVPLF�&RXSOHKWWS���ZZZ�XQLYHUVDO�WDR�FRP��IRUPXODBSDJH�FRXSOH�KWPO
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,11(5�$/&+(0<�)2508/$��)86,21����(/(0(176�	���3$.8$�)25&(6
(LJKW�VLGHG�3DNXDV�DUH�FUHDWHG�DQG�XVHG�WR�GUDZ�WKH�RUJDQV
�HQHUJLHV�LQWR�WKHLU�VSLQQLQJ�FHQWHUV��7KHVH�HQHUJLHV�PL[�ZLWK�DQG�DUH�WUDQVIRUPHG�E\�WKH�HOHPHQWDO�IRUFHV�RI�QDWXUH��WKH�SODQHWV�DQG�WKH�HLJKW�SULPRUGLDO�IRUFHV��
,Q�WKH�SUDFWLFHV�RI�)XVLRQ�,��,,�DQG�,,,��E\�EOHQGLQJ²IXVLQJ²DOO�WKHVH�IRUFHV�WRJHWKHU�LQ�WKH�3DNXD��DQ\�QHJDWLYH�HPRWLRQDO�TXDOLWLHV�RU�LPEDODQFHV�IURP�WKH�RUJDQV�DUH�QHXWUDOL]HG��7KH�RUJDQV
�HQHUJ\�LV�WUDQVIRUPHG�LQ�WKH�IXVLRQ�SURFHVVHV��7KH�WUDQVIRUPHG�HQHUJ\�EHFRPHV�D�PRUH�UHILQHG��EDODQFHG�TXDOLW\�RI�HQHUJ\�WKDW�LV�VWURQJHU�DQG�DWWXQHG�WR�D�KLJKHU�TXDOLW\��,W�LV�XVHG�WR�DWWUDFW�PRUH�SULPRUGLDO�IRUFH²OLNH�FRPLQJ�LQWR�µRQHQHVV�ZLWK�*RG�
)XVLRQ�,

)XVLRQ RI WKH )LYH (OHPHQWV ,�3DNXDV�IRU�0RUH�3RZHUIXO�&KL�7UDQVIRUPDWLRQ
(VWDEOLVK� WKH� YLEUDWLQJ� HVVHQFH� RI� WKH� WULJUDPV� RI� WKH� HLJKW SULPRUGLDO� IRUFHV� LQ� SDNXDV�� 1HXWUDOL]H�QHJDWLYH�HQHUJLHV� IURP� WKH�RUJDQV�ZLWK�SULPRUGLDO� IRUFHV�RI� WKH�SDNXDV��)RUP�D�SHDUO�RI�FRQGHQVHG�HQHUJ\�WR�FLUFXODWH�LQ�WKH�0LFURFRVPLF�2UELW�)XVLRQ�,,
)XVLRQ RI WKH )LYH (OHPHQWV ,,�2SHQ�7KUXVWLQJ�DQG�%HOW�&KDQQHOV�
)XVH� SRVLWLYH� HQHUJLHV� DQG� FUHDWH� SRZHUIXO� SRVLWLYHO\� FKDUJHG� SHDUOV� RI� OLIH� IRUFH�� FKL��8VH� WKHP� WR�RSHQ�WKH�LQQHU�WKUXVWLQJ�FKDQQHOV�DQG�WKH�RXWHU�SURWHFWLYH�EHOW�FKDQQHOV��:RUN�ZLWK�HQHUJ\�FLUFOHV�WR�EURDGHQ�WKH�VFRSH�RI�SULPRUGLDO�IRUFH�DFFHVV�DQG�SURWHFWLRQ��)XVLRQ�,,,
)XVLRQ RI WKH )LYH (OHPHQWV ,,,�%ULGJH��5HJXODWRU�DQG�3URWHFWLRQ�&KDQQHOV
8VH� WKH� FKL� SHDUOV� WR� RSHQ� DQG� FRQQHFW� WKH� %ULGJH� DQG� 5HJXODWRU� &KDQQHOV�� DQG� WKHQ� RSHQ�PRUH�SURWHFWLYH� FKDQQHOV� IRU� WKH� VSLQH�� KHDG� DQG� ERG\��8VH� DOO� RI� WKHVH� WR� IXUWKHU� UHILQH�DQG�SURWHFW� WKH�HQHUJ\�ERG\�'$5.5220�5(75($76
0DVWHU�&KLD�QRZ�WHDFKHV�WKH�,QQHU�$OFKHP\�)RUPXODV���������DQG���LQ�WKH�'DUNURRP�IDFLOLW\ DW�WKH� 8QLYHUVDO� 7DR� &HQWHU� DQG� 7DR�0DVWHU� 6FKRRO� DW� 7DR�*DUGHQ� +HDOWK� 6SD�	�5HVRUW�� +H� WDXJKW�/HVVHU��*UHDWHU�DQG�*UHDWHVW�.DQ�DQG�/L�LQ����������6HDOLQJ�RI�WKH�)LYH�6HQVHV ZDV�DGGHG�WR�WKH�VFKHGXOH�LQ �����
7DNH� DGYDQWDJH� RI� RXU� 'DUNURRP� 5HWUHDW� WHFKQRORJ\� KHUH� DW� 7DR�*DUGHQ�� 3DUWLFLSDQWV� VWD\� LQ� WKH�DEVROXWH�GDUNQHVV�DWPRVSKHUH�GXULQJ�WKH�IXOO�ZHHN�V��RI�WKHLU�WUDLQLQJ��7KLV�\LHOGV�WKH�EHVW�UHVXOWV�GXH�WR� WKH� QDWXUDO� FKDQJHV� LQ� WKH� ELRFKHPLVWU\� RI� WKH EUDLQ�� WKH� UHOD[HG� DWPRVSKHUH�� HQKDQFHG� LQQHU�
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IRFXVLQJ�DQG�WKH�HQULFKHG�HQHUJHWLF�DWPRVSKHUH�RI�JURXS�PHGLWDWLRQV�OHG�E\�0DVWHU�&KLD��6KDUH�WKH�VXEGXHG�H[FLWHPHQW�RI�H[SHULHQFLQJ�QHZO\�GLVFRYHUHG�UHDOLWLHV�LQ�DQ�DPELHQFH�RI�IULHQGO\�FDPDUDGHULH�DPRQJ�NLQGUHG�VSLULWHG�SDUWLFLSDQWV�IURP�DURXQG�WKH�SODQHW��
µ'DUN PDWWHU
�LV�QRW�GDUN��7KH�³GDUN�PDWWHU´�WKDW�RQH�HQFRXQWHUV�LQ�WKH�SURORQJHG�'DUNQHVV�5HWUHDW�LV�PDWWHU�WKDW�LV�YRLG�RI�FKDUJHG�SDUWLFOHV�DQG�WKHUHIRUH�FDQQRW�EH�VHHQ�ZLWK�RXU�QRUPDO�YLVLRQ��,W�FDQ�LQWHUSHQHWUDWH�ZLWK�YLVLEOH�PDWWHU��7KLQN�RI�LW�DV�µDWRPV
�ZKLFK�DUH�KHOG�WRJHWKHU�E\�D�µIRUFH
�RWKHU�WKDQ�HOHFWURPDJQHWLF�IRUFH�DQG�WKDW�WKHVH�µDWRPV
�DUH�QRW�YLVLEOH�WR�RXU�QRUPDO�YLVLRQ��\HW�WKH\�FDQ�LQWHUSHQHWUDWH�ZLWK�YLVLEOH�DWRPV��9DULHWLHV�RI�ILQHU�PDWWHU�H[LVW�QRW�RQO\�LQ�WKH�ZRUOG�ZLWKRXW��EXW�WKH\�H[LVW�LQ�PDQ�DOVR��2XU�VXEWOH�ERGLHV�DQG�VXEWOH�PDWWHU�DUH�FRPSRVHG�RI�YDULRXV�IRUPV�RI�XQFKDUJHG�³GDUN�PDWWHU�´�7LPH�VSDFH�UHODWLRQVKLSV�DUH�GHSHQGHQW�XSRQ�WKH�W\SH�RI�PDWWHU�RQH�LV�FRQVFLRXV�RI�RU�H[SHULHQFLQJ��7KH�VHQVH�RI�WLPH�DQG�VSDFH�DVVRFLDWHG�ZLWK�WKHVH�YDULRXV�IRUPV�RI�VXEWOH�PDWWHU�DUH�GLIIHUHQW�IURP�WKDW�DVVRFLDWHG�ZLWK�YLVLEOH�PDWWHU�
:KHQ�RQH�DFTXLUHV�DQ�DZDUHQHVV�RI�KLV�KHU�VXEWOH�ERGLHV��WKHUH�LV�OLJKW�JDORUH��EXW�LW�LV�QRW�WKH�OLJKW�VHHQ�ZLWK�RXU�SK\VLFDO�ERG\
V�H\HV��7KHUH�DUH�REMHFWV�DQG�VFHQHV�RI�PDJQLILFHQW�EHDXW\�DQG�GLVWLQFW�EHLQJV�LQ�EHDXWLIXO�OLJKW�ERG\�IRUP�DV�UHDO�LQ�DSSHDUDQFH�DV�SHRSOH�LQ�RXU�SK\VLFDO�IRUP��7KHUH�DUH�LQILQLWH�IDVFLQDWLQJ�SRVVLELOLWLHV�WKDW�RQH�PD\�H[SHULHQFH��,Q�WKH�'DUNQHVV�5HWUHDW�\RX�ZLOO�OHDUQ�DQG�SUDFWLFH�WHFKQLTXHV�WKDW�PDNH�LW�SRVVLEOH�WR�H[SHULHQFH�WKH�XQLYHUVH�IURP�WKH�SHUVSHFWLYH�RI�\RXU�VXEWOH�ERGLHV��<RX�FDQ�REVHUYH�WKH�³GDUN�PDWWHU´�ZLWK�\RXU�³GDUN�PDWWHU´�VXEWOH�ERG\�YLVLRQ��<RX�PD\�VHH�ZLWKLQ�DQG�RU�EH\RQG�
([SORUH� \RXU� XQLTXH� DQG� ZRQGURXV� SRVVLELOLWLHV� ZLWKLQ²ZKHWKHU� LW� EH� MRXUQH\LQJ� WKURXJK� '1$�PHPRULHV��KDYLQJ�D�VSRQWDQHRXV�KHDOLQJ�RFFXUUHQFH��SURIRXQG�HPRWLRQDO�UHYHODWLRQV��OXFLG�GUHDPLQJ��LQQHU� OLJKW� H[SHULHQFHV�� VHHLQJ� LQ� RWKHU� GLPHQVLRQV� WKURXJK� WKH� LQQHU� µWKLUG� H\H�
� RU� SHUKDSV� IO\LQJ�EH\RQG� WKH� KLJKHVW� PRXQWDLQV� DQG� RXW� DPRQJ� WKH� VWDUV�� )DVFLQDWLQJ� DQG� LQVSLUDWLRQDO� QHZ�H[SHULHQFHV� DULVH� LQ� 7DR� *DUGHQ
V� FRPIRUWDEOH� µILYH� VWDU
� 'DUNURRP� DFFRPPRGDWLRQV�� 6HH�'DUNURRP $UWLFOHV IRU�PRUH�LQIRUPDWLRQ�,11(5�$/&+(0<�)2508/$���/HVVHU (QOLJKWHQPHQW RI .DQ DQG /L
,QQHU�6H[XDO�$OFKHP\�,,��)LUH�	:DWHU�

5HXQLWH� ZLWK� WKH� 3ULPRUGLDO� )RUFH� 7KH� KHDUW� VWRUHV� SDUW� RI� WKH� SULPRUGLDO� IRUFH��\XDQ� VKHQ��� 7KH� VH[XDO� RUJDQ� DOVR� VWRUHV� SDUW� RI� WKH� SULPRUGLDO� IRUFH��:KHQ�WKHVH� WZR�FRPELQH� WRJHWKHU�� WKH\�ZLOO� IRUP�D�PRUH�FRPSOHWH� IRUFH��7KLV�SURFHVV�HVWDEOLVKHV�D�SRZHUIXO�µVWHDPLQJ
 HIIHFW�LQ�WKH�WDQ�WLHQ�FDXOGURQ DW�WKH�OHYHO�RI�WKH�QDYHO�FHQWHU��7KLV�LV�XVHG�WR�FOHDQVH��SXULI\�DQG�VWUHQJWKHQ�WKH�RUJDQV�DQG�EUDLQ�WR�EHWWHU�DWWUDFW� WKH�SULPRUGLDO� IRUFH��2XU�VSLULWXDO� IRHWXV� LV�HVWDEOLVKHG�LQ�WKH�WDQ�WLHQ��
7KH�HTXLQR[HV DQG�VROVWLFHV WKDW�PDUN�WKH�FKDQJHV�RI�WKH�VHDVRQV�SURYLGH�VSHFLDO�RSSRUWXQLWLHV�WR�JHW�D�ERRVW�RI�HQHUJ\�LQ�WKHVH�.DQ�DQG�/L�SUDFWLFHV��
7KH�YHUQDO�HTXLQR[�DW� WKH�EHJLQQLQJ�RI�VSULQJ� WLPH� LV�ZKHQ� WKH�\LQ�DQG�\DQJ�HQHUJLHV�DUH�EDODQFHG�EHWZHHQ� WKH� FROG� ZDWHU� HQHUJ\� RI� ZLQWHU� DQG� WKH� KRW� ILUH� HQHUJ\� RI� VXPPHU�� 7KH� OLJKW� RI� GD\� LV�EDODQFHG�ZLWK�WKH�GDUNQHVV�RI�QLJKW��$V�WKH�FROG�RI�ZLQWHU�\LQ�PRYHV�WR�WKH�KHDW�RI�VXPPHU�\DQJ��WKH�HDUWK�RSHQV�LWV�HQHUJ\�RI�WKH�ZDUP�PRLVW�JURZLQJ�SRZHU�LQ�DEXQGDQFH��,W�LV�D�JUHDW�RSSRUWXQLW\�WR�EH�RSHQ�DQG LQWHUDFW�ZLWK�LW�WR�UHFHLYH�WKH�SHUIHFWO\�EDODQFHG�TXDOLW\�RI�ZDWHU�DQG�ILUH�HQHUJ\��6R��KXPDQV�FDQ�PDNH�XVH�RI� WKLV�VSHFLDO�RIIHULQJ�RI� WKH�SULPRUGLDO� IRUFH� IURP� WKH�HDUWK� IRU� WKH� LQQHU�DOFKHP\� LQ�UHVRQDQFH�ZLWK�RXU�NLGQH\�VH[XDO�HQHUJ\�DQG�RXU�KHDUW�HQHUJ\�WKDW�ZH�DUH�PLVVLQJ��7KLV�LV�D�VSHFLDO�WLPH�WR�JHW�D�KXJH�ERRVW�RI�WKH�HDUWK
V�SULPRUGLDO�FKL�,11(5�$/&+(0<�)2508/$���*UHDWHU�(QOLJKWHQPHQW�RI�.DQ�DQG�/L
6XQ��0RRQ�DQG�3ODQHWV�$OFKHP\��)LUH�	:DWHU��



�

)XUWKHU�5HXQLWH�ZLWK�WKH�3ULPRUGLDO�)RUFH��$QRWKHU�FDXOGURQ�LV�HVWDEOLVKHG�LQ�WKH�VRODU�SOH[XV�FHQWHU�WR�GUDZ�RQ�WKH�\LQ�DQG�\DQJ�IRUFHV�RI�WKH�VXQ��PRRQ�DQG�SODQHWV�WR�IXUWKHU�DPSOLI\�WKH�SURFHVVHV�EHJXQ�LQ�WKH�ORZHU�FDXOGURQ��7KH�6XPPHU�6ROVWLFH�PDUNV�WKH�ORQJHVW�GD\�RI�WKH�\HDU�ZKHQ�WKH�VXQ�LV�DW�LWV�KLJKHVW�SRLQW�RI�LWV�DUF�LQ�RXU�VN\��$OO�OLYLQJ�WKLQJV��WKH�SODQWV��IORZHUV�DQG�WUHHV�H[SDQG�WR�GUDZ�RQ�WKH�IXOOQHVV�RI�WKLV�SRZHU�RI�WKH�VXQ��7KLV�LV�D�JUHDW�WLPH�WR�GUDZ�LQ�WKH�PLVVLQJ�SULPRUGLDO�IRUFH�RI�WKH�VXQ�ZKHQ�ZH�ZRUN�LQ�WKH�FDXOGURQ�DW�WKH�VRODU�SOH[XV�
,11(5�$/&+(0<�)2508/$���*UHDWHVW�(QOLJKWHQPHQW�RI�.DQ�DQG�/L

3ODQHWV��6WDU�DQG�6RXO�$OFKHP\��)LUH�	:DWHU�
5HXQLWH�ZLWK�WKH�3ULPRUGLDO )RUFH�6WLOO�0RUH��(VWDEOLVK�DQRWKHU�FDXOGURQ�LQ�WKH�KHDUW�FHQWHU DQG�H[SDQG�WKH�ERG\�WR�EHFRPH�D�&RVPLF�%HLQJ��ELOOLRQV�RI�OLJKW�\HDUV�IURP�KHDG�WR�WRH��%HFRPH�DQ�LPPHQVH�EHLQJ�RI�WKH�XQLYHUVH�ZKRVH�&U\VWDO�3DODFH�LV�WKH�1RUWK�6WDU�ZLWK�FRQVWHOODWLRQV�DQG SODQHWV�IRU�YLWDO�RUJDQV��%H�WKLV�EHLQJ�WKDW�EHDPV�GRZQ�LWV�H[TXLVLWH�UD\V�WR�RQH�FHOO�RI�LWV�EHLQJ��WKH�KXPDQ�RQ�SODQHW�(DUWK�PHGLWDWLQJ�XS�WR�WKH�VWDUV��&RVPLF�FRQVFLRXVQHVV�RSHQV�WKH�WKUHH�WDQ�WLHQV�WR�UHFHLYH�SULPRUGLDO�IRUFH�IURP�WKHLU�KHDYHQO\�FRXQWHUSDUW��

%\�PDQLIHVWLQJ�WKH�LQWHQWLRQ�WR�FRQQHFW�WKH�UHOHYDQW�KHDYHQO\�ERGLHV�WR�WKH�DSSURSULDWH�SDUWV�RI�RQH
V�ERG\��ZH�DWWUDFW�WKH�FRVPLF�SULPRUGLDO�IRUFHV�QHHGHG�IRU�RXU�LQQHU�DOFKHP\�WR�IXUWKHU�GHYHORS�RXU�HQHUJ\��VRXO��ERG\�DQG�VSLULW�ERG\��7KLV�PRUH�UHILQHG�DOFKHP\�LQ�WKH�KHDUW�FDXOGURQ�HQKDQFHV�DQG�IXUWKHUV�WKH�VWHDPLQJ�SURFHVVHV�RI�ZDWHU�DQG�ILUH��\LQ�DQG�\DQJ��HQHUJLHV�EHJXQ�LQ�WKH�ORZHU�FDXOGURQV�
7KH�DXWXPQDO�HTXLQR[�DW�WKH�EHJLQQLQJ�RI�WKH�IDOO�VHDVRQ�LV�ZKHQ�WKH�\LQ�DQG�\DQJ�HQHUJLHV�DUH�EDODQFHG�EHWZHHQ�WKH�KRW�ILUH�HQHUJ\�RI�VXPPHU�DQG�WKH�FROG�ZDWHU�HQHUJ\�RI�ZLQWHU��$JDLQ��WKH�GD\V�DQG�QLJKWV�DUH�EDODQFHG�DV�WKH�GD\V�EHFRPH�VKRUWHU��$V�WKH�KHDW�RI�VXPPHU�\DQJ�PRYHV�WR�WKH�FROG�RI�ZLQWHU�\LQ��LW
V�D�JRRG�WLPH�WR�JHW�H[WUD�EHQHILW�LQ�WKH�*UHDWHVW�.DQ�DQG�/L�SUDFWLFH�RI�GUDZLQJ�WKH�PLVVLQJ�KHDYHQO\�SULPRUGLDO�IRUFH�LQWR�WKH�ERG\��,Q�UHVRQDQFH�ZLWK�WKH�WHQGHQF\�RI�WKH�ZHDWKHU��WKH�FHOOV�RI�WKH�ERG\�DUH�FRQWUDFWLQJ�DQG�GUDZLQJ�LQZDUG�IURP�WKH�FRRO�GU\�ZHDWKHU�DIWHU�WKH�H[SDQGLQJ�KHDW�RI�WKH�VXPPHU��
7KH�VRXO�ERG\�LV�\LQ�HQHUJ\��DQG�WKH�VSLULWXDO�ERG\�LV�\DQJ�HQHUJ\��7KH�VRXO�ERG\��\LQ��VHUYHV�DV�DQ�HDUWK�FDEOH�DQG�DEVRUEV�WKH�\DQJ�HQHUJ\�IURP�WKH�KHDYHQO\�µZLUH
�WR�WKH�VRXO�ERG\�DQG�GRZQ�WR�WKH�KXPDQ�ERG\��,W�DOVR�DEVRUEV�WKH�HDUWK�HQHUJ\�WR�EDODQFH�WKH�\DQJ�HQHUJ\�DEVRUEHG�IURP�WKH�KHDYHQO\��VSLULW��ERG\�,11(5�$/&+(0<�)2508/$���6HDOLQJ�RI�WKH�)LYH�6HQVHV
6WDU�DQG�*DOD[\�$OFKHP\

)LQDOO\��ZH�DGG�DQRWKHU�FDXOGURQ�WR�WKH�KHDG� WKH�XSSHU�WDQ�WLHQ��7KLV�FDXOGURQ�LV�ORFDWHG�DW�WKH�PLG�H\HEURZ�SRLQW��,W�XQLILHV�WKH�ILYH�VKHQ��WKH�ILYH�VWUHDPV�RI�SHUVRQDO�FRQVFLRXVQHVV�WKDW�RSHUDWH�WKURXJK�RXU�VHQVHV��ZLWK�WKH�ILYH�IRUFHV�RI�WKH�FROOHFWLYH�6WHOODU�6HOI��7KH�ERG\�RI�RXU�VWHOODU�PLQG�FDQ�EH�YLHZHG�LQ�WKH�IRXU�TXDGUDQWV�RI�IL[HG�VWDUV�LQ�WKH�QLJKW�VN\��RULJLQDOO\�V\PEROL]HG�E\�KHUDOGLF�DQLPDOV��%ODFN�7XUWOH��5HG�3KRHQL[��*UHHQ�'UDJRQ��DQG�:KLWH�7LJHU���7KH�ILIWK��WKH�TXLQWHVVHQFH��LV�WKH�3XUSOH�3ROH�6WDU�LQ�WKH�FHQWHU�RI�WKH�VN\��ZLWK�WKH�*UHDW�%HDU�RI�WKH�%LJ�'LSSHU�PDUNLQJ�WKH�SURJUHVVLRQ�RI�WKH�VHDVRQV�DV�LWV�KDQGOHV�URWDWHV�OLNH�WKH�DUP�RI�D�FRVPLF�FORFN�



�

7KHVH�SHUVRQDO�DQG�VWHOODU�HVVHQFHV�DUH�IXVHG�LQ�WKH�XSSHU�WDQ�WLHQ�LQ�WKH�FDXOGURQ�DW�WKH�PLG�H\HEURZ�SRLQW��7KLV�LV�WKH�SURFHVV RI�RXU�,QQHU�6DJH�DWWDLQLQJ�WKH�FHOHVWLDO�OHYHO�RI�LPPRUWDOLW\��7KH�SXUH�RSHQ�VSDFH�FRQQHFWLQJ�WKH�WKUHH�WDQ�WLHQ�FDXOGURQV��DW�WKH�QDYHO��KHDUW�DQG�PLG�H\HEURZ��LV�LQWHJUDWHG��7KLV�VWDELOL]HV�WKH�FHOHVWLDO�D[LV��3URIRXQG�SHDFH�DQG�GLIIHUHQW�VSLULWXDO�TXDOLWLHV�FRQWLQXRXVO\�PDQLIHVW�IURP�WKLV�DFWLYDWHG�FRUH�DQG�UDGLDWH�VRQLFDOO\�LQWR�RXU�SK\VLFDO�EHFRPLQJ��:H�KHDU�WKH�FXUUHQW�RI�LQQHU�VRXQG��2XU�VRXO�SDWWHUQ�H[SDQGV�LWV�FRQVFLRXV�GHVWLQ\�WR�LQFOXGH�GLPHQVLRQV�RI�OLIH�EH\RQG�WKH�SK\VLFDO�SODQH�,11(5�$/&+(0<�)2508/$���&RQJUHVV�RI�+HDYHQ�DQG�(DUWKKWWS���ZZZ�XQLYHUVDO�WDR�FRP��IRUPXODBSDJH�KHDYHQBHDUWK�KWP
+HDYHQ�DQG�(DUWK�$OFKHP\

7KLV�SUDFWLFH�LQWHJUDWHV�WKH�(DUO\�+HDYHQ�RU�IRUPOHVV�6HOI�ZLWK�WKH�/DWHU�+HDYHQ��(DUWK��SK\VLFDO�6HOI��7KH�6HOI�KHUH�LGHQWLILHV�LWVHOI�KHUH�ZLWK�WZR�GLPHQVLRQV�WKDW�FR�H[LVW�DQG�FR�FUHDWH��WKH�³IRUPOHVV�IRUP´�RI�RXU�EHLQJ�DQG�WKH�³VXEVWDQWLDO�IRUP´�RI�RXU�EHFRPLQJ��7KHVH�WZR�SRODU�GLPHQVLRQV�RI�RXU�JUHDWHU�6HOI�HQJDJH�LQ�FRVPLF�VH[��7KH\�FRXSOH�LQ�RUGHU�WR�UH�RSHQ�WKH�SRUWDO�WR�WKHLU�2ULJLQDO�VWDWH��RU�³3UH�6HOI´��7KLV�SUH�VWDWH�RU�3ULPRUGLDO�+HDYHQ�LV�FDOOHG�KXQGXQ��WKH�SULPDO�FKDRV�XQLW\�WKDW�SUHFHGHG�WKH�³ELJ�EDQJ´�RI�WKH�FRVPLF�HJJ�FUDFNLQJ�RSHQ��
7KH�7KUHH�2ULJLQDOV��VDQ�\XDQ��RI�+HDYHQ��(DUWK��DQG�+XPDQLW\�DUH�JDWKHUHG�LQ�WKH�WKUHH�ERG\�FDXOGURQV�DV�RULJLQDO�FKLQJ��MLQJ���RULJLQDO�FKL��DQG�RULJLQDO�VKHQ��7KLV�WKUHH�WRQH�KDUPRQLF�FKRUG�LV�UHVRQDWHG�ZLWK�WKH�IXQGDPHQWDO�RU�RULJLQDO�WRQH�RI�WLPH�DQG�VSDFH��&RQVFLRXVQHVV�WKHQ�VWDELOL]HV�LQ�WKH�D[LDO�FHQWHU�ZKHUH�RXU�WUXH�PXOWL�GLPHQVLRQDO�QDWXUH�FDQ�QRZ�EH�HPERGLHG��7KLV�LV�V\PEROL]HG�E\�D�WRQDO�GRXEOH�YRUWH[�VSLQQLQJ�IDVWHU�WKDQ WKH�VSHHG�RI�OLJKW�ZLWKLQ�WKH�YRLG�RI�VSDFH��,QWR�WKLV�LV�IXVHG�RXU�LQQHU�VDJH
V�LPPRUWDO�SUHVHQFH��WKH�TXLQWHVVHQFH�RI�KXPDQLW\�PHGLWDWLQJ�LQ�WKH�FHQWHU�RI�D�FRVPLF�WRUXV��VSLULWXDO�EODFN�KROH���:H�PXVW�HQWHU�WKLV�SRUWDO�WR�FRPSOHWH�RXU�MRXUQH\�RI�5HWXUQ WR�WKH�2ULJLQ�,11(5�$/&+(0<�)2508/$����8QLRQ�RI�+XPDQ�DQG�7DRKWWS���ZZZ�XQLYHUVDO�WDR�FRP��IRUPXODBSDJH�KXPDQBWDR�KWP

7KLV�VWDJH�LV�WKH�LQWHJUDWLRQ�RI�WKH�HLJKW�SUHYLRXV�OHYHOV�RI�FRQVFLRXVQHVV�LQWR�WKH�H[SHULHQFH�RI�OLYLQJ�VLPXOWDQHRXVO\�LQ�WKH�SUHVHQW�PRPHQW�LQ�DOO�GLPHQVLRQV��IURP�SK\VLFDO�OLQHDU�WLPH�WR�VSLULW
V�HWHUQDO�WLPH��7KLV�VWDWH�FDQQRW�EH�IXOO\�NQRZQ RU�GHILQHG�FRQFHSWXDOO\�IRU�RWKHUV��3HUKDSV�LW�PLJKW�EH�FRQFHSWXDOL]HG�DV�WKH�H[SHULHQFH�RI�OLYLQJ�IXOO\�LQ�WKH�:X�&KL��WKH�6XSUHPH�8QNQRZQ��
7KLV�LV�WKH�WUXH�DFKLHYHPHQW�RI�WKH�DXWKHQWLF�RU�,PPRUWDO�6HOI��D�SHUPDQHQW�VWDWH�RI�JUDFH�NQRZQ�DV�ZX�ZHL��HIIRUWOHVV�DFWLRQ��RU�VSRQWDQHRXV�DFWLRQ�ZLWKRXW�DFWLQJ��&UHDWLRQ��RI�WKH�PDQLIHVW��DQG�5HWXUQ�WR�)RUPOHVV�2ULJLQ�VHDPOHVVO\�FRPSOHWH�HDFK�RWKHU��$WWDLQPHQW�RI�WKLV�QLQWK�OHYHO�LV�VSRQWDQHRXV��DQG�KDSSHQV�ZKHQ�WKH�LQQHU�ZLOO�RI�RXU�LPPRUWDO�VDJH�ZLWKLQ�KDV�UHDFKHG�FRPSOHWH�DOLJQPHQW�ZLWK�WKH�7DR��,W�PD\�RFFXU�RQO\�E\�GLUHFW�WUDQVPLVVLRQ�IURP�WKH�7DR�WR�WKH�PDWXUH�DQG�UHFHSWLYH�DGHSW�

:ULWLQJ�DQG�HGLWRULDO�DVVLVWDQFH�E\�'HQQLV�+XQWLQJWRQ6HQLRU�,QVWUXFWRU�LQ�UHVLGHQFH�DW�7DR�*DUGHQ



��

*/266$5<%\�'HQQLV�+XQWLQJWRQ8QLYHUVDO�7DR�6HQLRU�,QVWUXFWRU�LQ�UHVLGHQFH�DW�7DR�*DUGHQ
7$2��7DR�PHDQV�WKH�ZD\�� WKH�ZD\�RI�PDQ��QDWXUH��DQG�WKH�XQLYHUVH��WKH�QDWXUDO�ZD\�RI�HYROYLQJ�LQ�RXU�OLIH�WR�RXU�KLJKHVW��PRVW�UHILQHG��XOWLPDWH�VWDWH�RI�EHLQJ�DQG�H[SHULHQFH��7KLV�LPSOLHV�D�SURFHVV�RI�µUHWXUQLQJ
�IURP�WKH�JURVVHU�OHYHOV�RI�RXU�PDQLIHVWHG�SK\VLFDO�H[LVWHQFH�WKURXJK�WKH�PRUH�VXEWOH�DVSHFWV�RI�RXU�EHLQJ�WR�RXU�XQFRQGLWLRQHG��XQUHVWULFWHG�SXUH�VHOI��$W�WKDW�SRLQW�ZH�PHUJH�DQG�EHFRPH�RQH�ZLWK�WKH�:X�&KL�� WKH�QRWKLQJQHVV��WKH�DOO�FRQVFLRXV�YRLG�XQGHUO\LQJ�DOO�WKDW µLV
�� FRPSDUDEOH�WR�WKH�&KULVWLDQ�DQG�RWKHU�UHOLJLRQV
�FRQFHSW�RI�EHFRPLQJ�RQH�ZLWK�*RG�
7DRLVW��$Q�LQGLYLGXDO�ZKR�VXEVFULEHV�WR�DQG�SUDFWLFHV�WKH�PHWKRGV�DVVRFLDWHG�ZLWK�WKH�SXUVXLW�RI�WKH�7DR�LV�UHIHUUHG�WR�DV�D�7DRLVW��7KHUH�DUH�PDQ\�VWHSV�DORQJ�WKH�ZD\�WR�DWWDLQLQJ�WKLV�XQGHUO\LQJ�VWDWH�RI�H[DOWHG�EHLQJ��+HQFH��WKHUH�DUH�YDULRXV�SUDFWLFHV�IRU�KHDOWK��KHDOLQJ��UHILQLQJ�DQG�ORQJHYLW\�WR�VXSSRUW�RXUVHOYHV�ZLWK�VXIILFLHQW�HQHUJ\�DQG�WLPH�WR�DFFRPSOLVK�WKH�JRDO��*RLQJ�EDFN�WKRXVDQGV�RI�\HDUV�LQ�&KLQD��SHRSOH�KDYH�DFFXPXODWHG�DQG�UHILQHG�ZD\V�RI�FXOWLYDWLQJ�WKH�LQWHJUDWHG�SK\VLFDO�ERG\��HQHUJ\�ERG\��PLQG�DQG�VSLULW�IRU�D�EDODQFHG�KHDOWK\��KDSS\�OLIH�LQ�SXUVXLW�RI�WKH�7DR�
7DRLVP��9DULRXV�FRPELQDWLRQV�RI�SUDFWLFHV�WUDFHG�WR�7DRLVW�URRWV��+RZHYHU��WKURXJK�WLPH�DQG�GLYHUVLW\�LQ�GLIIHUHQW�DUHDV�DQG�ZLWK�WKH�LPSDFW�RI�GLIIHUHQW�VRFLDO��UHOLJLRXV��SKLORVRSKLFDO�DQG�SROLWLFDO�LQIOXHQFHV�� GLIIHUHQW�VFKRROV�RI�WKRXJKW�DQG�SUDFWLFH�KDYH�SUROLIHUDWHG��9DULRXV�FRPELQDWLRQV�RI�SUDFWLFHV�WUDFHG�WR�7DRLVW�URRWV�DQG�WKHVH�RWKHU�WUDGLWLRQV�DUH�UHIHUUHG�WR�DV�7DRLVP��+LVWRULFDOO\��D�ERG\�RI�OLWHUDWXUH�KDV�DFFXPXODWHG�WKDW�SURYLGHV�D�EDVH�RI�UHIHUHQFH�IRU�WKH�URRWV�DQG�SULQFLSOHV�NQRZQ�DV�WKH�7DR��$PRQJ�WKH�PDQ\�7DRLVWV�WR�ZKRP�7DRLVW�DXWKRULW\�LV DWWULEXWHG�DUH�/DR�7]X��&KXDQJ�7]X��7DQ�-LQJ�VKHQJ�DQG�+XDQJ�7L��WKH�<HOORZ�(PSHURU��3DUDGR[LFDOO\��DV�/DR�7]X�WHOOV�XV�LQ�EHJLQQLQJ�KLV�7DR�7H�&KLQJ��³7KH�7DR�WKDW�LV�YRLFHG�LV�QR�ORQJHU�WKH�7DR��7KH�QDPH�WKDW�KDV�EHHQ�ZULWWHQ�LV�QR�ORQJHU�WKDW�RI�HWHUQDO�QDPH��7KH�QDPHOHVV�LV�WKH�EHJLQQLQJ�RI�WKH�FRVPLF�XQLYHUVH��7KH�QDPHG�LV�WKH�PRWKHU�RI�WKH�P\ULDG�FUHDWXUHV�´�6FLHQFH�LV�SURYLGLQJ�XV�ZLWK�D�GHHSHU�NQRZOHGJH�RI�ZKDW�LV��EXW�WKH�7DR�LV�VWLOO�EH\RQG�ZRUGV�DQG�NQRZOHGJH��,W�FDQ�RQO\�EH�WUXO\�NQRZQ�E\�GLUHFW�SHUVRQDO�H[SHULHQFH�
3ULPRUGLDO )RUFH��7DRLVWV�ORQJ�DJR�� EHIRUH�WKH�PRGHUQ�VFLHQWLILF�GLVFRYHULHV�RI�HOHFWURPDJQHWLVP��HOHFWULF�HQHUJ\�SRZHU�DQG�TXDQWXP�ILHOG�PHFKDQLFV�� UHFRJQL]HG�VXEWOH�LQYLVLEOH�IRUFHV�LQ�WKHLU�VXEMHFWLYH�SHUVRQDO�H[SHULHQFH��7KH\�FODVVLILHG�WKHVH�IRUFHV�LQ�QDWXUH�DQG�WKH�XQLYHUVH�LQ�WHUPV�RI�WKHLU�FDWHJRU\�RI�HIIHFWV�LQ�KXPDQV��SK\VLFDO��HQHUJHWLF��PHQWDO�RU�VSLULWXDO�TXDOLWLHV���6LQFH�WKH\�H[SHULHQFHG�WKH�HIIHFWV�RI�WKH�LQYLVLEOH�IRUFHV�DQG�HQHUJLHV�LQ�WKH�SUDFWLFHV�DQG�IRXQG�WUHPHQGRXV�EHQHILW�IRU�FRPSOHWLQJ�WKHLU�LQQHU�DOFKHP\��WKH\�FDOOHG�LW�WKH�6XSUHPH�1DWXUDO�)RUFH��2ULJLQDO�)RUFH�RU�3ULPRUGLDO�)RUFH��:KHQ�WKH\�DFFHVVHG�LW�WR�DSSO\�LW�LQ�WKH�SURFHVVHV�RI�LQQHU�DOFKHP\�WKH\�DOVR�UHIHUUHG�WR�LW�DV�3ULPRUGLDO�&KL��7KLV�XVH�RI�WHUPLQRORJ\�LV�DQDORJRXV�WR�WKH�XVDJH�LQ�PRGHUQ�OLIH�WR�µHOHFWURPDJQHWLF�IRUFH
�DQG�HOHFWULF�HQHUJ\�ZKHQ�WKH�IRUFH�LV�DFWLYDWHG�DQG�XVHG�LQ�VRPH�DSSOLFDWLRQ��WKH�WHUP�µHQHUJ\
�LV�XVHG�WR�LGHQWLI\�LWV�HIIHFWV�LQ�DFWLRQ��OLNH�FKL�LV�XVHG�E\�7DRLVWV��6RPHWLPHV�µIRUFH
�DQG�µFKL
�DUH�FRPPRQO\�XVHG�ORRVHO\�DQG�LQWHUFKDQJHDEO\��6HH�WKH�VXPPDU\�RI�µ'DUN�0DWWHU
�IRU�IXUWKHU�FODULILFDWLRQ�RI�WKH�QDWXUH�RI�3ULPRUGLDO�)RUFH���&KL�
,QQHU DOFKHP\��,Q�RUGHU�WR�DWWDLQ�WKLV�KLJKO\�HYROYHG�VWDWH�RI�H[SHULHQFH�DQG�EHLQJ��WKH�VWDWH�RI�H[LVWHQFH�EH\RQG�WKH�UHVWULFWLRQV�RI�WLPH�DQG�VSDFH�± LPPRUWDOLW\��7DRLVW�SUDFWLWLRQHUV�VWULYHG�WR�GLVFRYHU�ZKDW�ZDV�PLVVLQJ�DQG�QHHGHG��7KH\�UHFRJQL]HG�WKDW�WKH\�QHHGHG�WR�FKDQJH�WKH�FRQGLWLRQV�DQG�TXDOLWLHV�RI�WKHLU�QRUPDO�HYHU\GD\�SK\VLFDO�OLIH��0DVWHU�0DQWDN�&KLD
V�OLQHDJH�RI�7DRLVWV��WKH�µ,QQHU�$OFKHP\�-XVW�3UDFWLFH�7DRLVWV�
�OHDUQHG�WR�FKDQJH�WKH�TXDOLW\�RI�WKHLU�LQQHU�VWDWH�RI�HQHUJ\�LQ�RUGHU�WR�PRUH�HIIHFWLYHO\�DFFHVV�WKH�RULJLQDO�TXDOLW\�RI�HQHUJ\��SULPRUGLDO�FKL��WKDW�DOO�RI�H[LVWHQFH�LV�GHULYHG�IURP��7KLV�EHJLQV�ZLWK�WKH�VLPSOH�SURFHVV�RI�WUDQVIRUPLQJ�WKH�QRUPDO�QHJDWLYH�HPRWLRQDO�HQHUJLHV�LQ�WKH�YLWDO�RUJDQV�LQWR�WKH�SRVLWLYH�TXDOLWLHV��7KLV�FKDQJHV�WKH�3+�EDODQFH�EHWZHHQ�WKH�DFLGLF�DQG�DONDOLQH�VWDWHV��SURGXFLQJ�D�PRUH�IDYRUDEOH�TXDOLW\�RI ERG\�FKHPLVWU\��KRUPRQH�EDODQFH��HWF��7KLV�LV�SDUW�RI�D�KLJKO\�UHILQHG�SURFHVV�RI�LQQHU�FKDQJH�LQ�WKH�LQQHU�VWDWH�DQG�TXDOLW\�RI�RQH
V�EHLQJ��LQQHU�DOFKHP\�� ZKLFK�HYROYHV�WR�KLJKHU�OHYHOV�RI�UHILQHPHQW�DQG�H[SHULHQFH�VWDJH�E\�VWDJH�E\�WKH�LQGLYLGXDO�SUDFWLWLRQHU��0DQ\�SUDFWLFHV�FRPELQH�WR�DFKLHYH�WKH�GHVLUHG�UHVXOWV��7KHUHIRUH��ZH�KDYH�



��

0DVWHU�&KLD
V�³1LQH�7DR�$OFKHP\�)RUPXODV�RI�WKH�,PPRUWDO�6HOI�´��+HUHLQ��µ7DR�$OFKHP\
�UHIHUV�WR�WKH�SUDFWLFHV�WKDW�FROOHFWLYHO\�EULQJ�DERXW�LPSRUWDQW�TXDOLWDWLYH�LPSURYHPHQWV�LQ�DOO�DVSHFWV�� SK\VLFDO��HQHUJHWLF��PHQWDO�DQG�VSLULWXDO�� ZLWKLQ�HDFK�SUDFWLWLRQHU
V�OLIH��FXOPLQDWLQJ�LQ�WKH�QDPHOHVV�7$2�'$5.�0$77(5² 35,025',$/�)25&(���&+,
$ERXW�����RI�WKH�XQLYHUVH LV�'DUN�0DWWHU��6WDUWLQJ�IURP�WKH�%LJ�%DQJ������RI�PDWWHU��UHFRJQL]HG�DV�WKH�3K\VLFDO�8QLYHUVH��FDPH�LQWR�EHLQJ���7KHVH�HVWLPDWHV�DUH�WKH�UHVXOW�RI�UHFHQW�PHDVXUHPHQWV�DQG�FDOFXODWLRQV�XVLQJ�WKH�ODWHVW�DGYDQFHPHQWV�RI�VSDFH�WHFKQRORJ\�DQG�LWV�PHWKRGV�RI�GHWHFWLRQ�
%DVLFDOO\��IURP�WKH�SRLQW�RI�YLHZ�RI�WKH�SUHYDLOLQJ�SK\VLFDO�VFLHQFH�HVWDEOLVKPHQW�XS�WR�WKH�SUHVHQW�HUD��WKH�SK\VLFDO�XQLYHUVH�ZDV�HYHU\WKLQJ��6SDFH�ZDV�MXVW�µHPSW\
�VSDFH��D�YDFXXP²QRWKLQJQHVV�ZLWK�QR�FRQWHQW�RU�IRUP��8QWLO�UHFHQWO\�WKHUH�ZDV�QRW�VXIILFLHQW�WHFKQRORJ\�RU�EDVH�RI�NQRZOHGJH�DV�WR�WKH�QDWXUH�RI�VXEDWRPLF�TXDQWD��ZDYH�SDUWLFOHV��RU�KRZ�WR�GHWHFW�WKHP�LQ�D�IUHH�VWDWH�LQ�QDWXUH�
'XULQJ�WKH���WK�FHQWXU\�RXU�XQGHUVWDQGLQJ�RI�HOHFWURPDJQHWLF�SKHQRPHQD�ZDV�SLRQHHUHG��DQG�WKH�NQRZOHGJH�WKDW�HOHFWULFLW\�DQG�PDJQHWLVP�ZHUH�UHODWHG�SKHQRPHQD�DQG�WKDW OLJKW�ZDV�D�IRUP�RI�HOHFWURPDJQHWLF�HQHUJ\�ZDV�HVWDEOLVKHG��,Q�WKH���WK�&HQWXU\��D�QHZ�SLFWXUH�RI�PDWWHU�DQG�WKH�DWRP�HPHUJHG�LQ�TXDQWXP�PHFKDQLFV���7KH�FKHPLFDO�SURSHUWLHV�RI�PDWWHU�EHFDPH�DWWULEXWDEOH�WR�HOHFWULFDO�FKDUJH�� WKH�VDPH�HOHFWULFDO�FKDUJH�IRXQG�WR�EH�UHVSRQVLEOH�IRU�OLJKW�LQ�WKH�SUHYLRXV�FHQWXU\��)URP�WKH�SRLQW�RI�YLHZ�RI�WKH�HOHFWULF�ILHOG��WKH�DWRP�DSSHDUV�VROLG��EXW�IURP�WKH�SRLQW�RI�YLHZ�RI�PDVV��WKH�DWRP�DSSHDUV�YHU\�HPSW\��4XDQWXP�PHFKDQLFV�VKRZHG�WKDW�QRW�RQO\�GR�ZH�VHH�REMHFWV�EHFDXVH RI�HOHFWULFDO�FKDUJH��DQG�QRW�EHFDXVH�RI�WKH�SURSHUWLHV�RI�PDVV��EXW�DOVR�ZH�FDQ�KROG�DQG�IHHO�REMHFWV�EHFDXVH�RI�WKH�SURSHUWLHV�RI�HOHFWULFDO�FKDUJH��DQG�QRW�EHFDXVH�RI�WKH�SURSHUWLHV�RI�PDVV��
7KH�GHWHFWLRQ�RI�³GDUN�PDWWHU´�KDV�WR�EH�PDGH�LQGLUHFWO\��WKURXJK�WKH�REVHUYDWLRQ�RI�LWV�JUDYLWDWLRQDO�HIIHFW��%HFDXVH�LW�KDV�PDVV��³GDUN�PDWWHU´�FDQ�H[HUW�D�JUDYLWDWLRQDO�SXOO�RQ�YLVLEOH�PDWWHU��6R��ORRNLQJ�LQWR�RXWHU�VSDFH�ZLWK�RXU�PRVW�VRSKLVWLFDWHG�LQVWUXPHQWV�ZH�FDQ�REVHUYH�JUDYLWDWLRQDO�LQIOXHQFHV�RQ�GLVWDQW�VWDUV��JDV�FORXGV��QHEXODH��JDOD[LHV�DQG�RWKHU�FHOHVWLDO�SKHQRPHQD��EXW�ZH�FDQQRW�VHH�WKH�PDWWHU�ZKLFK�SURGXFHV�WKH�LQIOXHQFHV��7KH�H[LVWHQFH�RI�XQFKDUJHG�SDUWLFOHV�LV�QRW�QHZ��EXW�WKH�GLVFRYHU\�RI�³GDUN�PDWWHU´�VHHPV�GLIIHUHQW�IURP�ZKDW�LV�NQRZQ�WR�GDWH�LQ�WKDW�LW�PDNHV�XS�DW�OHDVW�����RI�WKH�XQLYHUVH��DQG�LV�DSSDUHQWO\�VWDEOH��:KDW�ZH�QRUPDOO\�WKLQN�RI�DV�WKH�
JDOD[\
��� WKH�SLQZKHHO�RI�VWDUV��� LV�LQ�IDFW�RQO\�D�SDUW�RI�WKH�HQWLUH�VWUXFWXUH��,W�LV�VXUURXQGHG�E\��DQG�LPPHUVHG�LQ��D�JOREH�RI�XQVHHQ�GDUN�PDWWHU�WKDW�PDNHV�XS�DW�OHDVW����SHUFHQW�RI�LWV�PDVV�
7KH�UHDO�VWRU\�RI�WKH�8QLYHUVH��LW�VHHPV��LV�LQ�LWV�³GDUN�PDWWHU�´�7KHUH�DUH�WZR�EURDG�FDWHJRULHV�IRU�WKH�H[SODQDWLRQ�RI�³GDUN�PDWWHU�´�,W�FDQ�EH�EXUQW�RXW�VWDUV��� ZKLWH�GZDUIV�RU�EODFN�KROHV��RU��LW�FDQ�EH�PDWWHU�ZKLFK�LV�QRW�FRPSRVHG�RI�HOHFWULFDOO\�FKDUJHG�SDUWLFOHV��7KLV�VLPSOH�SURSHUW\�PDNHV�WKLV�PDWWHU�LQYLVLEOH�WR�RXU�QRUPDO�YLVLRQ��DQG�DOVR�ZRXOG�JLYH�³GDUN�PDWWHU´�WKH�DELOLW\�WR�LQWHUSHQHWUDWH�ZLWK�YLVLEOH�PDWWHU��L�H���LW�FRXOG�SDVV�ULJKW�WKURXJK�YLVLEOH�PDWWHU��7KH�SURSHUW\�RI�³LQWHUSHQHWUDELOLW\´�RI�WKLV�W\SH�RI�³GDUN�PDWWHU´�ZLWK�YLVLEOH�PDWWHU�VWULNHV�D�FKRUG�ZLWK�WKH�VXEWOH�PDWWHU�RI�WKH�P\VWLFDO�WUDGLWLRQV��
63,5,78$/�7($&+,1*6
0\VWLFLVP�LV�D�GLVFLSOLQH�LQYROYHG�ZLWK�NQRZOHGJH�DQG�WHFKQLTXHV�ZKLFK�DUH�RI�YDOXH�LQ�DVVLVWLQJ�WKH�LQGLYLGXDO�WRZDUG�VSLULWXDO�JURZWK��,W�LV�D�YHU\�SUDJPDWLF�GLVFLSOLQH��FRQFHUQHG�ZLWK�GLUHFW�H[SHULHQFH��RU�DZDUHQHVV�RI�VSLULWXDO�WUXWK��RI�XOWLPDWH�UHDOLW\��HWF��6SLULWXDO�PHWKRGRORJ\�LV�QRW�EDVHG�RQ�H[WHUQDO�H[SHULPHQWDWLRQ��EXW�LQWHUQDO�REVHUYDWLRQ��$V�DQ�DJH�ROG�WUDGLWLRQ�ZKLFK�FRQWLQXHV�WR�GHYHORS��P\VWLFLVP�LV�H[SDQVLYH��FRYHULQJ�QXPHURXV�FRQFHSWV�DQG�GRFWULQHV�
6SLULWXDO�7UDGLWLRQV�IURP�,QGLD�DQG�7LEHW
+XPDQV�DUH�FRPSRVHG�RI�VHYHUDO�LQWHUSHQHWUDWLQJ�VKHDWKV�RU VXEWOH�ERGLHV��ZKLFK�DUH�PDGH�XS�RI�PDWWHU�IURP�GLIIHUHQW�SODQHV��HDFK�RI�GLIIHUHQW�UHODWLYH�GHQVLW\��7KH�GHQVHVW�RI�WKHVH�VKHDWKV�LV�ZKDW�ZH�QRUPDOO\�UHJDUG�DV�RXU�SK\VLFDO�ERG\��WKH�ERG\�WKDW�LV�YLVLEOH�WR�RXU�QRUPDO�YLVLRQ��7KH�RWKHU�VKHDWKV�DUH�QRW�YLVLEOH�WR�RXU�HYHU\GD\�YLVLRQ��
7KH�VHFRQG�VKHDWK�LV�D�VXEWOH��ILQH�PDWHULDO�VKHDWK�NQRZQ�DV�WKH�SUDQD�>FKL��TL�@�RU�HWKHULF�ERG\��7KLV�JLYHV�WKH�YLVLEOH�ERG\�OLIH�DQG�FRQVFLRXVQHVV�WKURXJK�WKH�SUDQD�FKL��,Q�ZHVWHUQ�P\VWLFLVP��WKH�
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DVWUDO�ERG\ LV�QRWHG�LQ�DGGLWLRQ�WR�WKH�HWKHULF�ERG\��DQG�LV�DSSDUHQWO\�FRPELQHG�ZLWK�WKH�SUDQLF�FKL�VXEWOH�ERG\��7KH�QH[W�HYHQ�ILQHU�VKHDWK�LV�RXU�µWKRXJKW�ERG\
 RU�µSHUVRQDOLW\�
�RXU�PHQWDO�ERG\��7KLV�ERG\�LV�QHFHVVDU\�IRU�UDWLRQDO�DQG�LQWHOOHFWXDO�WKLQNLQJ��7KH�IRXUWK�VKHDWK LV�WKH�ERG\�RI�RXU�SRWHQWLDO�FRQVFLRXVQHVV��ZKLFK�H[WHQGV�IDU�EH\RQG�RXU�DFWLYH�WKRXJKWV��,W�FRPSULVHV�WKH�WRWDOLW\�RI�RXU�VSLULWXDO�FDSDFLWLHV�DQG�LV�DSSDUHQWO\�HTXLYDOHQW�WR�WKH�VRXO LQ�ZHVWHUQ�P\VWLFLVP��7KH�ODVW�DQG�ILQHVW�VKHDWK�>ILIWK@��WKH�VSLULW�ERG\²ZKLFK�SHQHWUDWHV�DOO�WKH�SUHYLRXV�RQHV²LV�WKH�ERG\�RI�WKH�KLJKHVW��XQLYHUVDO�FRQVFLRXVQHVV��,W�LV�RQO\�H[SHULHQFHG�LQ�D�VWDWH�RI�HQOLJKWHQPHQW��RU�LQ�WKH�KLJKHVW�VWDWHV�RI�PHGLWDWLRQ�
7KHVH�VKHDWKV�DUH�QRW�VHSDUDWH�OD\HUV�IRUPLQJ�DURXQG�D�FHQWHU��EXW�DUH�PXWXDOO\�SHQHWUDWLQJ�IRUPV�RI�PDWWHU��IURP�WKH�ILQHVW�PDWWHU�GRZQ�WR�WKH�GHQVHVW�IRUP�RI�PDWWHU��ZKLFK�DSSHDUV�EHIRUH�XV�DV�RXU�YLVLEOH�ERG\��7KH�FRUUHVSRQGLQJ�ILQHU�RU�VXEWOHU�VKHDWKV�SHQHWUDWH��DQG�WKXV�FRQWDLQ�WKH�JURVVHU�RQHV��-XVW�DV�WKH�PDWHULDO�ERG\ LV�EXLOW�XS�WKURXJK�QRXULVKPHQW��ZKLOH�EHLQJ�SHQHWUDWHG�DQG�NHSW�DOLYH�E\�WKH�YLWDO�IRUFHV�RI�WKH�SUDQD�FKL��WKH�ERG\�RI�DFWLYH�WKRXJKW�FRQVFLRXVQHVV�SHQHWUDWHV�WKH�IXQFWLRQV�RI�SUDQD�LQ�WKH�VDPH�ZD\�DQG�GHWHUPLQHV�WKH�IRUP�RI�ERGLO\�DSSHDUDQFH�
6RXO�ERG\��PLQG�ERG\��SUDQD�FKL�ERG\��DQG�YLVLEOH�ERG\��KRZHYHU��DUH�YLHZHG�DV�EHLQJ�SHQHWUDWHG�DQG�PRWLYDWHG�E\�D�VWLOO�GHHSHU�DQG�ILQHU�PDWWHU��VSLULW >VKHQ LQ�LQ�7DRLVW�WHUPLQRORJ\@��7KLV�µILQHU�VSLULW�PDWWHU
�SHQHWUDWHV�WKHVH�JURVVHU�ERGLHV�DQG�VWRUHV�XS�WKH�PDWHULDO�WKDW�RXU�WKRXJKW�DQG�LPDJLQDWLRQ�GUDZV�LWV�VXEVWDQFH�IURP��,W�LV�WKHUHIRUH�RQO\�WKH�VSLULWXDO�ERG\�WKDW�SHQHWUDWHV�DOO�WKH�ILYH�OD\HUVDQG�WKXV�LQWHJUDWHV�DOO�RUJDQV�DQG�IDFXOWLHV�RI�WKH�LQGLYLGXDO�LQWR�RQH�FRPSOHWH�ZKROH��,Q�P\VWLFLVP��WKH�ILQHVW�PDWWHUV�DSSHDU�WR�EH�DVVRFLDWHG�ZLWK�WKH�GHHSHVW�WUXWKV��RU�VSLULWXDO�XQGHUVWDQGLQJV�
3UDQD�� RU�&KL��4L��LQ�7DRLVW�7HUPLQRORJ\
$ORQJ�ZLWK�WKHVH�VKHDWKV�RU�P\VWLFDO�ERGLHV�DUH�WKH�HQHUJ\�FHQWHUV�RU�FKDNUDV >FDXOGURQV LQ�7DRLVW�ORUH@��ZKLFK�DUH�DOVR�QRW�YLVLEOH�WR�RXU�QRUPDO�YLVLRQ��7KH�FKDNUDV�FDXOGURQV�FROOHFW��WUDQVIRUP�DQG�GLVWULEXWH�WKH�IRUFHV�IORZLQJ�WKURXJK�WKHP��7KHVH�FKDNUDV�FDXOGURQV�DUH�DW�SRLQWV�LQ�ZKLFK�µSV\FKLF�IRUFHV
�DQG�ERGLO\�IXQFWLRQV�PHUJH�LQWR�HDFK�RWKHU�RU�SHQHWUDWH�HDFK�RWKHU��&RQQHFWLQJ�WKH�VKHDWKV��NRVDV��DQG�FKDNUDV�FDXOGURQV�DUH�VXEWOH�YHVVHOV�FDOOHG�QDGLV�PHULGLDQV��ZKLFK�VHUYH�DV�FRQGXFWRUV�RI�WKH�HQHUJLHV�WKDW�IORZ�WKURXJK�WKH�VXEWOH�ERGLHV��7R�D�FHUWDLQ�H[WHQW��WKH\�SDUDOOHO�WKH�QHUYH�V\VWHP�LQ�WKH�ERG\��DQG�WKH\�DUH�YHU\�QXPHURXV��+RZHYHU��WKHUH�DUH�WKUHH�PDMRU�QDGLV�PHULGLDQV²WKH�FHQWUDO�FKDQQHO�RU�VXVXPQD��ZKLFK�UXQV�OLNH�D�KROORZ�FKDQQHO�WKURXJK�WKH�FHQWHU�RI�WKH�VSLQDO�FROXPQ��UHODWLYH�WR�WKH�YLVLEOH�ERG\��DQG�WKH�LGD DQG�SLQJDOD��ZKLFK�DUH�WZR�FKDQQHOV�ZUDSSHG�DURXQG�WKH�VXVXPQD�QDGL���PHULGLDQ�LQ�D�VSLUDO�IDVKLRQ��VWDUWLQJ�IURP�WKH�OHIW�DQG�WKH�ULJKW�QRVWULOV�UHVSHFWLYHO\��DQG�PHHWLQJ�VXVXPQD�LQ�WKH�SHULQHXP�DW�WKH�EDVH�RI�WKH�VSLQH��7KH\�HVWDEOLVK�D�GLUHFW�FRQQHFWLRQ�DPRQJ�WKH�VHYHQ�FKDNUDV�FDXOGURQV��,Q�7LEHWDQ�>DQG�7DRLVW@�GHVFULSWLRQV��SLQJDOD�DQG�LGD�DUH�RIWHQ�VLPSO\�FDOOHG�WKH�µULJKW�DQG�OHIW�QDGL�
�DQG�WKHUH�LV�QR�PHQWLRQ�RI�D�VSLUDO�PRYHPHQW�RI�WKHVH�QDGLV�DURXQG�WKH�VXVXPQD�
:LWK�RXU�RUGLQDU\�YLVLRQ�ZH�FDQQRW�VHH�WKH�P\VWLFDO�VXEWOH�ERGLHV��RU�WKH�FKDNUDV��RU�WKH�QDGLV��EXW�DOO�WKHVH�ERGLHV�DQG�FKDNUDV�LQWHUDFW�ZLWK�HDFK�RWKHU�WR�IRUP�WKH�ZKROH�KXPDQ�EHLQJ��7R�IXQFWLRQ�DV�D�KXPDQ�EHLQJ��ZH�DUH�FRQVWDQWO\�XVLQJ�WKHVH�VXEWOH�ERGLHV�HYHQ�WKRXJK�ZH�DUH�QRW�FRQVFLRXV�RI�WKHP��7R�WKH�WUXH�SUDFWLWLRQHU�RI�P\VWLFLVP��WKHVH WUXWKV�DUH�DV�UHDO�WR�WKHP�DV�VFLHQWLILF�WUXWKV�DUH�WR�WKH�VFLHQWLVW��%\�WXUQLQJ�LQZDUG��P\VWLFLVP�KDV�FRQFHQWUDWHG�LWV�H[SORUDWLRQ�RI�WKH�XQLYHUVH�RQ�WKRVH�FRQFHSWV�ZKLFK�DUH�RI�YDOXH�WR�VSLULWXDO�JURZWK�
(DVW�0HHWV�:HVW�
7KH�³GDUN�PDWWHU´�FDQ�EH�GHILQHG DV�PDWWHU�ZKLFK�LV�YRLG�RI�FKDUJHG�SDUWLFOHV�DQG�WKHUHIRUH�FDQQRW�EH�VHHQ�ZLWK�RXU�QRUPDO�YLVLRQ�DQG�FDQ�LQWHUSHQHWUDWH�ZLWK�YLVLEOH�PDWWHU��)RU�H[DPSOH��LI�WKH�XQLYHUVH�FRQWDLQHG�µDWRPV
�ZKLFK�ZHUH�KHOG�WRJHWKHU�E\�D�µIRUFH
�RWKHU�WKDQ�WKH�HOHFWURPDJQHWLF�IRUFH��WKHVH�µDWRPV
�ZRXOG�QRW�EH�YLVLEOH�WR�RXU�QRUPDO�YLVLRQ�DQG�FRXOG�LQWHUSHQHWUDWH�ZLWK�YLVLEOH�DWRPV�
5HFDOOLQJ�ZKDW�ZH�NQRZ�RI�WKH�P\VWLFDO�SURSHUWLHV�RI�VXEWOH�ERGLHV�DQG�VXEWOH�PDWWHU��WKH�VXEWOH�ERGLHV�FDSDEOH�RI�LQWHUSHQHWUDWLQJ�RXU�YLVLEOH�ERG\�PXVW�EH�FRPSRVHG�RI�YDULRXV�IRUPV�RI�XQFKDUJHG�³GDUN�PDWWHU�´�LI�WKH\�SK\VLFDOO\�H[LVW��KDYH�PDVV���,QWHUSHQHWUDWLRQ�ZLWK�YLVLEOH�PDWWHU�LV�D�SURSHUW\�RI�³GDUN�PDWWHU´�ZKLFK�LV�YRLG�RI�FKDUJHG�SDUWLFOHV��:KDW�WKH�P\VWLFV�ZHUH�GHVFULELQJ�ZDV�D�W\SH�RI�³GDUN�PDWWHU´�ORQJ�EHIRUH�VFLHQWLVWV�GLVFRYHUHG�³GDUN�PDWWHU�´�+RZ�FRXOG�WKH\�KDYH�NQRZQ�WKDW�VXFK�D�PDWWHU�FRXOG�H[LVW"�,Q�RXU�HYHU\GD\�OLIH�ZH�DUH�XQDZDUH�RI�WKH�H[LVWHQFH�RI�WKHVH�VXEWOH�ERGLHV��EXW�WKH�WUXH�
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P\VWLFV�KDYH�GHYHORSHG�WHFKQLTXHV�WKDW�PDNH�LW SRVVLEOH�IRU�WKHP�WR�H[SHULHQFH�WKH�XQLYHUVH�IURP�WKH�SHUVSHFWLYH�RI�WKHLU�VXEWOH�ERGLHV��,Q�VR�GRLQJ�WKH\�FDQ�ORRN�RXW�XSRQ�WKH�XQLYHUVH�DQG�REVHUYH�WKH�³GDUN�PDWWHU´�ZLWK�WKHLU�³GDUN�PDWWHU´�VXEWOH�ERG\�YLVLRQ�
/RQJ�EHIRUH�³GDUN�PDWWHU´�ZDV�GLVFRYHUHG� &�:��/HDGEHDWHU�VDLG�³$OO�WKHVH�YDULHWLHV�RI�ILQHU�PDWWHU�H[LVW�QRW�RQO\�LQ�WKH�ZRUOG�ZLWKRXW��EXW�WKH\�H[LVW�LQ�PDQ�DOVR��+H�KDV�QRW�RQO\�WKH�SK\VLFDO�ERG\�ZKLFK�ZH�VHH��EXW�KH�KDV�ZLWKLQ�KLP�ZKDW�ZH�PD\�GHVFULEH�DV�ERGLHV�DSSURSULDWH�WR�WKHVH�YDULRXV�SODQHV�RI�QDWXUH��DQG�FRQVLVWLQJ�LQ�HDFK�FDVH�RI�WKHLU�PDWWHU�´��� 7KURXJK�RXU�YLVLEOH�ERG\�ZH�DUH�DEOH�WR�H[SHULHQFH�WKH�YLVLEOH�ZRUOG��DQG�WKURXJK�WKH�GLIIHUHQW�XQLTXH�W\SHV�RI�VXEWOH�PDWWHU�RI�ZKLFK�ZH�FRQVLVW��PDQ�FDQ�H[SHULHQFH�WKH�FRUUHVSRQGLQJ�RXWHU�ZRUOG�ZKHQ�KH�EHFRPHV�FRQVFLRXV�RI�WKDW�UHVSHFWLYH�VXEWOH�ERG\��$JDLQ��/HDGEHDWHU�VD\V�³7KH�VRXO�RI�PDQ�KDV�QRW�RQH�ERG\�EXW�PDQ\�ERGLHV��IRU�ZKHQ�KH�LV�VXIILFLHQWO\�HYROYHG�KH�LV�DEOH�WR�H[SUHVV�KLPVHOI�RQ�DOO�WKHVH�GLIIHUHQW�OHYHOV�RI�QDWXUH��DQG�KH�LV�WKHUHIRUH�SURYLGHG�ZLWK�D�VXLWDEOH�YHKLFOH�RI�PDWWHU�EHORQJLQJ�WR�HDFK��DQG�LW�LV�WKURXJK�WKHVH�YDULRXV�YHKLFOHV�WKDW�KH�LV�DEOH�WR�UHFHLYH�LPSUHVVLRQV�IURP�WKH�ZRUOG�WR�ZKLFK�WKH\�FRUUHVSRQG���� 7R�WKH�P\VWLF�ZKR�KDV�DFTXLUHG�DZDUHQHVV�RI�KLV�VXEWOH�ERGLHV� ³GDUN�PDWWHU´�LV�QRW�GDUN��
)XUWKHUPRUH��ORRNLQJ�DW�WKH�DFFRXQWV�RI�LQGLYLGXDOV�ZKR�KDYH�H[SHULHQFHG�WKHVH�RWKHU�SODQHV�RI�PDWWHU��VXFK�DV�GXULQJ�QHDU�GHDWK�H[SHULHQFHV�RU�LQ�P\VWLFDO�VWDWHV���LW�ZRXOG�DSSHDU�WKDW�WKH�VHQVH�RI�WLPH�DQG�VSDFH�DVVRFLDWHG�ZLWK�WKHVH�YDULRXV�IRUPV�RI�VXEWOH�PDWWHU�DUH�GLIIHUHQW�IURP�WKDW�DVVRFLDWHG�ZLWK�YLVLEOH�PDWWHU��(DFK�VXEWOH�ERG\�VHHPV�WR�KDYH�D�XQLTXH�VHQVH�RI�WLPH�DQG�VSDFH��DQG�WKLV�VXJJHVWV�WKDW�WLPH�VSDFH�UHODWLRQVKLSV�DUH�GHSHQGHQW�XSRQ�WKH�W\SH�RI�PDWWHU�RQH�LV�FRQVFLRXV�RI�RU�H[SHULHQFLQJ��&OHDUO\�WKLV�ZRXOG�PDNH�LW�YHU\�GLIILFXOW�WR�FRPPXQLFDWH�WKHVH�H[SHULHQFHV�WR�WKRVH�IDPLOLDU�ZLWK�RQO\�RXU�XVXDO�VHQVH�RI�WLPH�DQG�VSDFH�
&2602/2*<
2XU�VFLHQWLILF�XQGHUVWDQGLQJ�RI�WKH %LJ %DQJ�DV�D�VLQJOH�HQHUJ\�HYHQW�ZKLFK�SUHVXPDEO\�FUHDWHG�VLPXOWDQHRXVO\�DOO�PDWWHU�DQG�WLPH�DQG�VSDFH��LV��LQWHUHVWLQJO\�HQRXJK��QRW�WKH�OLNHO\�VRXUFH�RI�WKH�³GDUN�PDWWHU´�ZH�DUH�GLVFXVVLQJ��7KH�WUDGLWLRQDO�YLHZ�RI�P\VWLFLVP�LV�WKDW�WKH�PRUH�GHQVH�IRUPV�RI�PDWWHU�ZHUH�ERUQ�RXW�RI�WKH�ILQHU�IRUPV RI�PDWWHU��D�&UHDWLRQ�³ZKLFK�LV�GLYLGHG�LQWR�VHYHQ�PDMRU�SODQHVRI�FRQVFLRXVQHVV�RU�PDWWHU´����2XU�SUHVHQW�VFLHQWLILF�XQGHUVWDQGLQJ�RI�WKH�RULJLQV�RI�WKH�8QLYHUVH�LQGLFDWHV�WKDW�PDWWHU�ZDV�FUHDWHG�RXW�RI�WKH�%LJ�%DQJ�DERXW����ELOOLRQ�\HDUV�DJR��2XU�XQGHUVWDQGLQJ�RI�WKLV�HYHQW�LV�VXIILFLHQW�WKDW�WKHVH�XQLTXH�W\SHV�RI�VXEWOH�³GDUN�PDWWHU´�ZHUH�QRW�YHU\�OLNHO\�IRUPHG�LQ�WKDW�HYHQW��6XEWOH�³GDUN�PDWWHU�´�KRZHYHU��FRXOG�KDYH�H[LVWHG�EHIRUH�WKH�%LJ�%DQJ��EHFDXVH�RXU�FRPSUHKHQVLRQ�RI�WKH�%LJ�%DQJ�LV�EDVHG�RQ�WKH�EHKDYLRU�RI�YLVLEOH��OXPLQRXV��PDWWHU��7KH�PLFURZDYH�EDFNJURXQG�UDGLDWLRQ�RI�WKH�XQLYHUVH��WKH�³HFKR´�RI�WKH�%LJ�%DQJ���DQG�SULPRUGLDO�QXFOHRV\QWKHVLV��%LJ�%DQJ�DWRPLF�QXFOHDU�SURGXFWLRQ��DUH�WKH�WZR�TXDQWLWDWLYH�WHVWV�VXSSRUWLQJ�WKH�KRW�%LJ�%DQJ�7KHRU\��2I�FRXUVH�ERWK�RI�WKHVH�SKHQRPHQD�DUH�EDVHG�RQ�UDGLDWLRQ�SURGXFLQJ��OXPLQRXV�PDWWHU��REVHUYDWLRQ��DV�LV�DOVR�WKH�UHG�VKLIW�ZKLFK�RULJLQDOO\�LQGLFDWHG�DQ�H[SDQGLQJ�XQLYHUVH�
:H�FDQ�QR�ORQJHU�DVVXPH�WKDW�DOO�PDWWHU�ZDV�FUHDWHG�DW�WKH�%LJ�%DQJ��HYHQ�WKRXJK�OXPLQRXV�PDWWHU�FOHDUO\�ZDV��6RPH�IRUP�RI�³GDUN�PDWWHU´�>µ3ULPRUGLDO�&KL
�RU�µ2ULJLQDO�)RUFH
�LQ�7DRLVW�WHUPLQRORJ\@ PD\�KDYH�H[LVWHG�EHIRUH�WKH�%LJ�%DQJ��7R�KDYH�VRPH�VRUW�RI�SULPRUGLDO��GDUN�PDWWHU��SUHVHQW�EHIRUH�WKH�%LJ�%DQJ�ZRXOG�LQGLFDWH�WKDW�WKH�%LJ�%DQJ�ZDV�FUHDWHG�RXW�RI�D�FHUWDLQ�SHUFHQWDJH�RI�WKLV�SULPRUGLDO��GDUN�PDWWHU���EXW�QRW�DOO�RI�LW�ZDV��FRQYHUWHG��WR�OXPLQRXV�PDWWHU��7KXV ZH�VWLOO�KDYH�PXFK�RI�WKLV�SULPRUGLDO��GDUN�PDWWHU��DURXQG �
7KLV�VXPPDU\�LV�IURP�³µ'DUN�0DWWHU
��7KH�3K\VLFDO�%DVLV�IRU�0\VWLFLVP´�����SDJHV���'HQR�.D]DQLV��3K�'���������$Q\�SDUW�RI�WKDW�DUWLFOH�PD\�EH�FRSLHG�SURYLGLQJ�FUHGLW�LV�JLYHQ��7KLV�VXPPDU\�KDV�EHHQ�H[WUDFWHG��FRPSLOHG�DQG�HGLWHG��ZLWK�7DRLVW�WHUPV�DGGHG��E\�'HQQLV�+XQWLQJWRQ�
³,�6���7�$�)´ WH[W�VHFWLRQ 3ULPRUGLDO�)RUFH�DQG�'DUN�0DWWHU��SDUDJUDSK����
³7KH�7DR�EHOLHYHV�WKDW�RXU�(DUWK�LV�WKH�HQHUJ\�FHQWHU�RI�WKH�JDOD[LHV�RI�RXU�XQLYHUVH��7KLV�SRLQW�RI�YLHZ�LV�VXSSRUWHG�E\�WKH�PRVW�DGYDQFHG�VFLHQWLVWV�RI�WRGD\�LQ�WKH�ILHOG�RI�TXDQWXP�PHFKDQLFV��$FFRUGLQJ�WR�TXDQWXP� WKHRU\��RQH�TXDOLW\�RI�VXEDWRPLF�SDUWLFOHV� LV� µQRQ�ORFDOLW\�
�7KXV��ZLWK�]HUR�SRLQW� IOXFWXDWLRQ�DV�WKH�XQGHUO\LQJ�PHFKDQLVP�DFWLQJ�RQ�TXDQWXP�HQWLWLHV�DQG�FDXVLQJ�RQH�HQWLW\�WR�DIIHFW�WKH�RWKHUV�� LW�PHDQV� WKDW� HYHU\�SDUW� RI� WKH�XQLYHUVH� FDQ�EH� LQ� WRXFK�ZLWK�HYHU\�RWKHU�SDUW� LQVWDQWDQHRXVO\��7KHVH�VFLHQWLVWV�EHOLHYH�WKDW�WKH�µ=HUR�3RLQW�)LHOG
� LV�WKH�DOO�SHUYDVLYH�JURXQG�VWDWH�WKURXJKRXW�WKH�XQLYHUVH��LQFOXGLQJ�WKH�µ'DUN�0DWWHU
�´�
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=(52�32,17�),(/'� 7KHUH�LV�D�JLDQW�UHVHUYRLU�RI�HQHUJ\�WKDW�HYHU\�TXDQWXP�SK\VLFLVW�LV�ZHOO�DZDUH�RI��WKH�=HUR�3RLQW�)LHOG��4XDQWXP�PHFKDQLFV�KDV�GHPRQVWUDWHG�WKDW�WKHUH�LV�QR�VXFK�WKLQJ�DV�D�YDFXXP��RU�QRWKLQJQHVV��:KDW�ZH�WHQG�WR�WKLQN�RI�DV�D�VKHHU�YRLG��LI�DOO�RI�VSDFH�ZHUH�HPSWLHG�RI�PDWWHU�DQG�HQHUJ\�DQG�\RX�H[DPLQHG�HYHQ�WKH VSDFH�EHWZHHQ�WKH�VWDUV��LV��LQ�VXEDWRPLF�WHUPV��D�KLYH�RI�DFWLYLW\�
%DVLF�6XEVWUXFWXUH�RI�WKH�8QLYHUVH� 1R�SDUWLFOH�HYHU�VWD\V�FRPSOHWHO\�DW�UHVW�EXW�LV�FRQVWDQWO\�LQ�PRWLRQ�GXH�WR�D�JURXQG�VWDWH ILHOG�RI�HQHUJ\�FRQVWDQWO\�LQWHUDFWLQJ�ZLWK�DOO�VXEDWRPLF�PDWWHU��,W�PHDQV�WKDW�WKH�EDVLF�VXEVWUXFWXUH�RI�WKH�XQLYHUVH�LV�D�VHD�RI�TXDQWXP�ILHOGV�WKDW�FDQQRW�EH�HOLPLQDWHG�E\�DQ\�NQRZQ�ODZV�RI�SK\VLFV��:KDW�ZH�EHOLHYH�WR�EH�RXU�VWDEOH��VWDWLF�XQLYHUVH�LV�LQ�IDFW�D�VHHWKLQJ�PDHOVWURP�RI�VXEDWRPLF SDUWLFOHV IOHHWLQJO\�SRSSLQJ�LQ�DQG�RXW�RI�H[LVWHQFH��9LUWXDO�3DUWLFOHV��:H�FDQQRW�NQRZ�ERWK�WKH�HQHUJ\�DQG�WKH�OLIHWLPH�RI�D�SDUWLFOH��VR�D�VXEDWRPLF�HYHQW�RFFXUULQJ�ZLWKLQ�D�WLQ\�WLPH�IUDPH�LQYROYHV�DQ�XQFHUWDLQ�DPRXQW�RI�HQHUJ\��$OO�HOHPHQWDU\�SDUWLFOHV�LQWHUDFW�ZLWK�HDFK�RWKHU�E\�H[FKDQJLQJ�HQHUJ\�WKURXJK�RWKHU�TXDQWXP�SDUWLFOHV��ZKLFK�DUH�EHOLHYHG�WR�DSSHDU�RXW�RI�QRZKHUH��FRPELQLQJ�DQG�DQQLKLODWLQJ�HDFK�RWKHU�LQ�OHVV�WKDQ�DQ�LQVWDQW������� VHFRQGV���FDXVLQJ�UDQGRP�IOXFWXDWLRQV�RI�HQHUJ\�ZLWKRXW�DQ\�DSSDUHQW�FDXVH��7KH�IOHHWLQJ�SDUWLFOHV�JHQHUDWHG�GXULQJ�WKLV�EULHI�PRPHQW�DUH�NQRZQ�DV�µYLUWXDO�SDUWLFOHV�
�7KH\�GLIIHU�IURP�UHDO�SDUWLFOHV�EHFDXVH�WKH\�RQO\�H[LVW�GXULQJ�WKDW�H[FKDQJH��=HUR�3RLQW�)OXFWXDWLRQ� 6WLOO�'HWHFWDEOH�LQ�7HPSHUDWXUHV�RI�$EVROXWH�=HUR��:KHQ�DGGHG�DFURVV�WKH�XQLYHUVH��WKLV�VXEDWRPLF�H[FKDQJH�JLYHV�ULVH�WR�HQRUPRXV�HQHUJ\�� PRUH�WKDQ�LV�FRQWDLQHG�LQ�DOO�WKH�PDWWHU�LQ�WKH�HQWLUH�ZRUOG��7KH�=HUR�3RLQW�)LHOG�ZDV�FDOOHG�µ]HUR
�EHFDXVH�IOXFWXDWLRQV�LQ�WKH�ILHOG�DUH�VWLOO�GHWHFWDEOH�LQ�WHPSHUDWXUHV�RI�DEVROXWH�]HUR��WKH�ORZHVW�SRVVLEOH�HQHUJ\�VWDWH��ZKHUH�DOO�PDWWHU�KDV�EHHQ�UHPRYHG�DQG�QRWKLQJ�LV�VXSSRVHGO\�OHIW�WR�PDNH�DQ\�PRWLRQ��=HUR�SRLQW�HQHUJ\�ZDV�WKH�HQHUJ\�SUHVHQW�LQ�WKH�HPSWLHVW�VWDWH�RI�VSDFH�DW�WKH�ORZHVW�SRVVLEOH�HQHUJ\��RXW�RI�ZKLFK�QR�PRUH�HQHUJ\�FRXOG�EH�UHPRYHG�� WKH�FORVHVW�WKDW�PRWLRQ�RI�VXEDWRPLF�PDWWHU�HYHU�JHWV�WR�]HUR��%XW�EHFDXVH�RI�WKH�XQFHUWDLQW\�SULQFLSOH�WKHUH�ZLOO�DOZD\V�EH�VRPH�UHVLGXDO�MLJJOLQJ�GXH�WR�YLUWXDO�SDUWLFOH�H[FKDQJH��,W�KDG�DOZD\V�EHHQ�ODUJHO\�GLVFRXQWHG�EHFDXVH�LW�LV�HYHU�SUHVHQW��,Q�SK\VLFV�HTXDWLRQV��PRVW�SK\VLFLVWV�ZRXOG�VXEWUDFW�WURXEOHVRPH�]HUR�SRLQW�HQHUJ\�DZD\�± D�SURFHVV�FDOOHG�µUHQRUPDOL]DWLRQ�
�%HFDXVH�]HUR�SRLQW�HQHUJ\�ZDV�HYHU�SUHVHQW��WKH�WKHRU\�ZHQW��LW�GLGQ
W�FKDQJH�DQ\WKLQJ��%HFDXVH�LW�GLGQ
W�FKDQJH�DQ\WKLQJ��LW�GLGQ
W�FRXQW�$�4XDQWXP�6HD�RI�/LJKW� 7R�WKH�TXDQWXP�SK\VLFLVW��LW�LV�DQ�DQQR\DQFH��WR�EH�VXEWUDFWHG�DZD\�DQG�GLVFRXQWHG��7R�WKH�UHOLJLRXV�RU�WKH�P\VWLF��LW�LV�VFLHQFH�SURYLQJ�WKH�PLUDFXORXV��:KDW�TXDQWXP�FDOFXODWLRQV�VKRZ�LV�WKDW�ZH�DQG�RXU�XQLYHUVH�OLYH�DQG�EUHDWKH�LQ�ZKDW�DPRXQWV�WR�D�VHD�RI�PRWLRQ�� D�TXDQWXP�VHD�RI�OLJKW��:KDW�TXDQWXP�SK\VLFLVWV�KDYH�IRXQG�LV�WKDW�WKH�HQHUJ\�LQ�WKH�=HUR�3RLQW�)LHOG�NHHSV�DFWLQJ�RQ�SDUWLFOHV�VR�WKDW�WKH\�QHYHU�FRPH�WR�UHVW�EXW�DOZD\V�NHHS�PRYLQJ��HYHQ�LQ�FRQGLWLRQV�DW�D�WHPSHUDWXUH�RI�DEVROXWH�]HUR��
),(/'��5(*,21�2)�,1)/8(1&(� $�ILHOG�LV�D�PDWUL[�RU�PHGLXP�ZKLFK�FRQQHFWV�WZR�RU�PRUH�SRLQWV�LQ�VSDFH��XVXDOO\�YLD�D�IRUFH��OLNH�JUDYLW\�RU�HOHFWURPDJQHWLVP��7KH�IRUFH�LV�XVXDOO\�UHSUHVHQWHG�E\�ULSSOHV�LQ�WKH ILHOG��RU�ZDYHV��$Q�HOHFWURPDJQHWLF�ILHOG��IRU�H[DPSOH��LV�VLPSO\�DQ�HOHFWULFDO�ILHOG�DQG�D�PDJQHWLF�ILHOG�ZKLFK�LQWHUVHFW��VHQGLQJ�RXW�ZDYHV�RI�HQHUJ\�DW�WKH�VSHHG�RI�OLJKW��$Q�HOHFWULF�ILHOG�DQG�D�PDJQHWLF�ILHOG�IRUP�DURXQG�DQ\�HOHFWULF�FKDUJH��%RWK�HOHFWULFDO�DQG�PDJQHWLF�ILHOGV�KDYH�WZR�SRODULWLHV��QHJDWLYH�DQG�SRVLWLYH��DQG�ERWK�ZLOO�FDXVH�DQ\�RWKHU�FKDUJHG�REMHFW�WR�EH�DWWUDFWHG�RU�UHSHOOHG��7KH�ILHOG�LV�FRQVLGHUHG�WKDW�DUHD�RI�VSDFH�ZKHUH�WKLV�FKDUJH�DQG�LWV�HIIHFWV�FDQ�EH�GHWHFWHG��7KH�QRWLRQ�RI�DQ�HOHFWURPDJQHWLF�ILHOG�LV�VLPSO\�D�FRQYHQLHQW�DEVWUDFWLRQ�WR�WU\�WR�PDNH�VHQVH�RI�WKH�VHHPLQJO\�UHPDUNDEOH�DFWLRQV�RI�HOHFWULFLW\�DQG�PDJQHWLVP�DQG�WKHLU�DELOLW\�WR�LQIOXHQFH�REMHFWV�DW�D�GLVWDQFH�±DQG��WHFKQLFDOO\��LQWR�LQILQLW\�± ZLWK�QR�GHWHFWDEOH�VXEVWDQFH�RU�PDWWHU�LQ�EHWZHHQ��6LPSO\�SXW��D�ILHOG�LV�D�UHJLRQ�RI�LQIOXHQFH�&RQVWDQW�([FKDQJH� ,Q�WKH�TXDQWXP�ZRUOG��TXDQWXP�ILHOGV�DUH�QRW�PHGLDWHG�E\�IRUFHV�EXW�E\�H[FKDQJH�RI�HQHUJ\��ZKLFK�LV�FRQVWDQWO\�UHGLVWULEXWHG�LQ�D�G\QDPLF�SDWWHUQ��7KLV�FRQVWDQW�H[FKDQJH�LV�DQ�LQWULQVLF�SURSHUW\�RI�SDUWLFOHV��VR�WKDW�HYHQ�µUHDO
�SDUWLFOHV�DUH�QRWKLQJ�PRUH�WKDQ�D�OLWWOH�NQRW�RI�HQHUJ\�ZKLFK�EULHIO\�HPHUJHV�DQG�GLVDSSHDUV�EDFN�LQWR�WKH�XQGHUO\LQJ�ILHOG��$FFRUGLQJ�WR�TXDQWXP�ILHOG�WKHRU\��WKH�LQGLYLGXDO�HQWLW\�LV�WUDQVLHQW�DQG�LQVXEVWDQWLDO��3DUWLFOHV�FDQQRW�EH�VHSDUDWHG�IURP�WKH�HPSW\�VSDFH�DURXQG�WKHP�)LHOG�RI�)LHOGV��,QH[KDXVWLEOH�(QHUJ\� )OXFWXDWLRQV�LQ�WKH�DWRPLF�ZRUOG�DPRXQW�WR�D�FHDVHOHVV�SDVVLQJ�EDFN�DQG�IRUWK�RI�HQHUJ\��7KLV�VRUW�RI�HPLVVLRQ�DQG�UH�DEVRUSWLRQ�RI�YLUWXDO�SDUWLFOHV�RFFXUV�QRW�RQO\�DPRQJ�SKRWRQV�DQG�HOHFWURQV��EXW�ZLWK�DOO�WKH�TXDQWXP�SDUWLFOHV�LQ�WKH�XQLYHUVH��7KH�=(52�32,17�),(/'�,6�$�5(326,725<�2)�$//�),(/'6�$1'�$//�*5281'�(1(5*<�67$7(6�$1'�$//�9,578$/�3$57,&/(6²$�),(/'�2)�),(/'6� (YHU\�H[FKDQJH�RI�HYHU\�YLUWXDO�SDUWLFOH�UDGLDWHV�HQHUJ\��,I�\RX�DGG�XS�DOO�WKH�SDUWLFOHV�RI�DOO�YDULHWLHV�LQ�WKH�XQLYHUVH�FRQVWDQWO\�SRSSLQJ�LQ�DQG�RXW�RI�EHLQJ��\RX�FRPH�XS�ZLWK�D�YDVW��LQH[KDXVWLEOH�HQHUJ\�VRXUFH��7R�JLYH�VRPH�LGHD�RI�WKH�PDJQLWXGH�RI�
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WKLV�HQHUJ\�VRXUFH��LW�KDV�EHHQ�GHVFULEHG�WKXVO\��WKH�HQHUJ\�LQ�D�VLQJOH�FXELF�PHWHU�RI�VSDFH�LV�HQRXJK�WR�ERLO�DOO�WKH�RFHDQV�RI�WKH�ZRUOG�
121�/2&$/,7<� ([SODQDWLRQ�IRU�PDQ\�PHWDSK\VLFDO�QRWLRQV� 5HJDUGLQJ�WKH�ZDYH�SDUWLFOH�QDWXUH�RI�TXDQWXP�HQWLWLHV��WKHUH LV�DOVR�D�ODUJHU�LPSOLFDWLRQ�RI�D�YDVW�XQGHUO\LQJ�VHD�RI�HQHUJ\��7KH�H[LVWHQFH�RI�WKH�=HUR�3RLQW�)LHOG��=3)��LPSOLHV�WKDW�DOO�PDWWHU�LQ�WKH�XQLYHUVH�LV�LQWHUFRQQHFWHG�E\�ZDYHV��ZKLFK�DUH�VSUHDG�RXW�WKURXJK�WLPH�DQG�VSDFH�DQG�FDQ�FDUU\�RQ�WR�LQILQLW\��W\LQJ�RQH�SDUW�RI�WKH�XQLYHUVH�WR�HYHU\�RWKHU�SDUW��7KH�LGHD�RI�WKH�=3)�PLJKW�MXVW�RIIHU�D�VFLHQWLILF�H[SODQDWLRQ�IRU�PDQ\�PHWDSK\VLFDO�QRWLRQV��VXFK�DV�WKH�&KLQHVH�EHOLHI�LQ�WKH�OLIH�IRUFH��RU�FKL��TL�� GHVFULEHG�LQ�DQFLHQW�WH[WV�DV�VRPHWKLQJ�DNLQ�WR�DQ�HQHUJ\�ILHOG��,W�HYHQ�HFKRHV�WKH�2OG�7HVWDPHQW
V�DFFRXQW�RI�*RG
V�ILUVW�GLFWXP� µ/HW�WKHUH�EH�OLJKW�
�RXW�RI�ZKLFK�PDWWHU�ZDV�FUHDWHG��=3)��6HOI�*HQHUDWLQJ�)HHGEDFN�/RRS�DFURVV�WKH�&RVPRV� 7KH�VWDEOH�VWDWH�RI�PDWWHU�GHSHQGV�IRU�LWV�YHU\�H[LVWHQFH�RQ�WKLV�G\QDPLF�LQWHUFKDQJH�RI�VXEDWRPLF�SDUWLFOHV�ZLWK�WKH�VXVWDLQLQJ�]HUR�SRLQW�HQHUJ\�ILHOG��(OHFWURQV�ORVH�DQG�JDLQ�HQHUJ\�FRQVWDQWO\�IURP�WKH�=HUR�3RLQW�)LHOG�LQ�D�G\QDPLF�HTXL�OLEULXP��EDODQFHG�DW�H[DFWO\�WKH�ULJKW�RUELW��(OHFWURQV�JHW�WKHLU�HQHUJ\�WR�NHHS�JRLQJ�ZLWKRXW�VORZLQJ�GRZQ�EHFDXVH�WKH\�DUH�UHIXHOLQJ�E\�WDSSLQJ�LQWR�WKHVH�IOXFWXDWLRQV�RI�HPSW\�VSDFH��,Q�RWKHU�ZRUGV��WKH�=HUR�3RLQW�)LHOG�DFFRXQWV�IRU�WKH�VWDELOLW\�RI�WKH�K\GURJHQ�DWRP�± DQG��E\�LQIHUHQFH��WKH�VWDELOLW\�RI�DOO�PDWWHU��)OXFWXDWLRQV�RI�WKH =HUR�3RLQW�)LHOG�ZDYHV�GULYH�WKH�PRWLRQ�RI�VXEDWRPLF�SDUWLFOHV��DQG�DOO�WKH�PRWLRQ�RI�DOO�WKH�SDUWLFOHV�RI�WKH�XQLYHUVH�LQ�WXUQ�JHQHUDWH�WKH�=HUR�3RLQW�)LHOG²D�VRUW�RI�VHOI�JHQHUDWLQJ�IHHGEDFN�ORRS�DFURVV�WKH�FRVPRV��,W�LV�D�NLQG�RI�VHOI�UHJHQHUDWLQJ�JUDQG�JURXQG�VWDWH�RI�WKH�XQLYHUVH��ZKLFK�FRQVWDQWO\�UHIUHVKHV�LWVHOI�DQG�UHPDLQV�D�FRQVWDQW�XQOHVV�GLVWXUEHG�LQ�VRPH�ZD\��,W�DOVR�PHDQV�WKDW�ZH�DQG�DOO�WKH�PDWWHU�RI�WKH�XQLYHUVH�DUH�OLWHUDOO\�FRQQHFWHG�WR�WKH�IXUWKHVW�UHDFKHV�RI�WKH�FRVPRV�WKURXJK�WKH�=HUR�3RLQW�)LHOG�ZDYHV�RI�WKH�JUDQGHVW�GLPHQVLRQV�=3)��$�0LUURU�,PDJH�DQG�5HFRUG�RI�(YHU\WKLQJ�7KDW�(YHU�:DV� 2QH�RI�WKH�PRVW�LPSRUWDQW�DVSHFWV�RI�ZDYHV�LV�WKDW�WKH\�DUH�HQFRGHUV�DQG�FDUULHUV�RI�LQIRUPDWLRQ��:KHQ�WZR�ZDYHV�DUH�LQ�SKDVH�DQG�RYHUODS�HDFK�RWKHU�± WHFKQLFDOO\�FDOOHG�µLQWHUIHUHQFH
�± WKH�FRPELQHG�DPSOLWXGH�RI�WKH�ZDYHV�LV�JUHDWHU�WKDQ�WKDW�RI�WKH�LQGLYLGXDO�DPSOLWXGHV��7KH�VLJQDO�JHWV�VWURQJHU��7KLV�DPRXQWV�WR�DQ�LPSULQWLQJ�RU�H[FKDQJH�RI�LQIRUPDWLRQ��FDOOHG�µFRQVWUXFWLYH�LQWHUIHUHQFH�
�,I�RQH�LV�SHDNLQJ�ZKHQ�WKH�RWKHU�LV�WURXJKLQJ��WKH\�WHQG�WR�FDQFHO�HDFK�RWKHU�RXW�± D�SURFHVV�FDOOHG�µGHVWUXFWLYH�LQWHUIHUHQFH�
�2QFH�WKH\
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