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:HOO��KHUH�ZH�DUH�ZLWK�DQRWKHU�HGLWLRQ�RI�%LJ�%DQJ��$JDLQ��,�ZDV�H[SHFWLQJ�D�VKRUW�OLWWOH�SURMHFW��WR�MXVW�UHSURGXFH�WKH�DUWLFOH�DQG�ZULWH�XS�PD\EH�D�GR]HQ�ULIOHV��%XW�WKDW�ZDVQ¶W�WKH�FDVH��7KH�.UDJ�-RUJHQVHQ�5LIOH�KDG����YDULDQWV�XVHG�LQ�WKUHH�QDWLRQV��$QG�PRVW�RI�WKH�RWKHUV�KDG�D JRRG�ILYH�RU�WHQ�YDULDQWV�DV�ZHOO��,�GLGQ¶W�HYHQ�ERWKHU�ZLWK�0DQQOLFKHU��ZLWK����YDULDQWV��RU�0DXVHU��ZLWK������7KRVH� WZR� W\SHV�DORQH�FRXOG�DFFRXQW�IRU�DQ�HQWLUH�IXOO�VL]H�YROXPH�RI�%LJ�%DQJ�DORQH��:H�DOVR� KDG� WR� VNLS� D� IHZ� ULIOHV�� EHFDXVH�ZH� FRXOGQ¶W� ILQG� DQ\�LQIRUPDWLRQ�RQ�WKHP��7KH�SULPH�H[DPSOH�LV�WKH�)UDQNOLQ�5LIOH��D�EROW�DFWLRQ�PDJD]LQH� ULIOH� WKDW�XVHG�D���URXQG�VTXDUH�ER[�PDJD]LQH�PRXQWHG�RYHU�WKH�EUHHFK��2QFH�D�VSHQW�FDUWULGJH�ZDV� HMHFWHG�� WKH� QH[W� URXQG� ZRXOG� ORDG� E\� JUDYLW\� IHHG��VLPSO\�IDOOLQJ�LQWR�WKH�EUHHFK�:LWK� WKLV� YROXPH��ZH� KDYH� DJDLQ� FKRVHQ�D� WKHPH��:H¶YH�EDVHG�WKH�YROXPH�DURXQG�DQ�DUWLFOH�SXEOLVKHG�LQ�������³7KH� 6PDOO� $UPV� RI� (XURSHDQ� $UPLHV´��:LWK� LW��ZH� WDNH� DQ�LQWHUHVWLQJ�ORRN�EDFN�WR�WKH�GDZQ�RI�PRGHUQ�PLOLWDU\�ILUHDUPV��EDFN�ZKHQ�PDJD]LQHV�ZHUH� ILUVW� LQWURGXFHG�� DQG�EROW�DFWLRQ�

PHFKDQLVPV� ZHUH� DGGHG� WR� WKH� UHODWLYHO\� QHZ� FRQFHSW� RI�EUHHFK�ORDGLQJ��$QRWKHU�LQWHUHVWLQJ�WKLQJ�LV�WKH�DUJXPHQWV�IRU�DQG�DJDLQVW�PRGHUQ�ZHDSRQV�� ,Q������� WKH\�ZHUH�WKH�VDPH�DUJXPHQWV� WKDW� VXUURXQGHG� WKH� DGRSWLRQ� RI� WKH� 0��� LQ� WKH�����¶V������PP�DPPR�DV D�1$72�VWDQGDUG�DW�WKH�HQG�RI�WKH���¶V�� DQG� WKH�H[SHULHPWQLQJ�ZLWK� OLPLWHG�EXUVW�ZHDSRQV� WKDW�KDV�FRQWLQXHG�VLQFH�WKH�HDUO\���¶V�%HIRUH� ZH� NQHZ� LW�� ZH� KDG� DURXQG� ��� ZHDSRQV�ZULWWHQ� XS�� FRYHULQJ� MXVW� D� IHZ� IDPLOLHV� RI� ULIOHV�� 1RW� D� EDG�VWDUW�IRU�WKRVH�RI�\RX�ORRNLQJ�WR�UXQ�D�JDPH�LQ�WKH�UHYROXWLRQ�ILOOHG�VRFLHW\�RI�SRVW�1DSROHDQLF�(XURSH�
$V� ZLWK� WKH� ODVW� YROXPH�� \RX¶OO� QRWLFH� VRPH�IRUPDWWLQJ� FKDQJHV�� QDPHO\� LQYROYLQJ� WKH� FDUWULGJH� JXLGH�FKDUWV�� WKH\¶YH� EHHQ� UHYLVHG� WR� ODQGVFDSH� IRUPDW� WR� EHWWHU�SURYLGH�WKH�LQIRUPDWLRQ�LQYROYHG��<RX�DOVR�JHW�D�KLQW�RI�D�IHZ�JRRG�WKLQJV�WR�FRPH��WRR�
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7KH�6PDOO�$UPV�RI�(XURSHDQ�$UPLHV%\�:��:��.LPEDOO��8�6�1�
,W�LV�QRZ�PRUH�WKDQ�D�TXDUWHU�RI�D�FHQWXU\�VLQFH�WKH�YDOXH� RI� PDJD]LQH� ULIOHV� ZDV� SURYHG� LQ� WKH� :DU� RI� WKH�5HEHOOLRQ�� LW� LV� EXW� QRZ� WKDW�(XURSHDQ� DUPLHV�JHQHUDOO\� DUH�DUPLQJ�ZLWK� WKHP��DQG� LW� LV�HYHQ�QRZ�WKDW�$PHULFDQ�PLOLWDU\�SHRSOH�DUH�IDLUO\�FRQWHQW�ZLWK�DQ�REVROHWH�VLQJOH�ORDGHU�,Q�DFTXLULQJ�WKH�PLOLWDU\�WUDGH��³LQ�OHDUQLQJ�KRZ�WR�NLOO�DQG�KRZ�WR�GLH�´�LW�ZRXOG�VHHP�WKDW�WKHUH�LV�DOZD\V�DEVRUEHG�LQWR� WKH� PLQG� DQ� LQWDQJLEOH� VRPHWKLQJ� ZKLFK� KHDUWLO\�SUHMXGLFHV� WKH� FUDIWVPDQ�DJDLQVW� WKH�XVH� RI� LPSURYHG� WRROV��QR�PDWWHU�KRZ�VXSHULRU�WKH\�PD\�EH�VKRZQ�WR�EH�7KH�(QJOLVK�ERZPHQ�PDGH�D�JDOODQW�VWDQG�DJDLQVW�WKH LJQRPLQ\� FRQVHTXHQW� XSRQ� WKH� DUULYDO� RI� WKH� EUXWDO�PXVNHW��WKH�)UHQFK�EUDYHO\�UHMHFWHG�WKH�EUHHFK�ORDGHU�LQ�WKH�1DSROHRQLF�ZDUV��WKH�$PHULFDQV�GLG�QREO\�LQ�UHIXVLQJ�WR�XVH�SHUFXVVLRQ�ORFN� JXQV� LQ� 0H[LFR�� DQG� LQ� JUHDWO\� SUHIHUULQJ�ZRQGHUIXOO\� EDG� PX]]OH�ORDGHUV� WR� FRPSDUDWLYHO\� HIIHFWLYH�DUPV�ZLWK�ZKLFK�WR�NLOO�HDFK�RWKHU�GXULQJ�WKH�5HEHOOLRQ��EXW�DOO�WKHVH�KHURLF�DWWHPSWV�DW�VWRSSLQJ�PLOLWDU\�SURJUHVV�IDGH� LQWR�LQVLJQLILFDQFH�ZKHQ�RQH�FRQWHPSODWHV�WKH�JORULRXV�UHVLVWDQFH�WR�WKH�XWLOL]LQJ�RI�PDJD]LQH�PHFKDQLVPV�XSRQ�WKH�ULIOH�,Q�VHHNLQJ�WR�DFFRXQW�IRU�WKHVH�UHSHDWHG�DQRPDOLHV�RQH� ILQGV� WKDW� WKH� VHOHFWLRQV� RI� DUPV� DUH� XVXDOO\� PDGH� E\�H[SHULHQFHG� VROGLHUV�� DQG� WKDW� WKHUH� DUH� DOZD\V� H[FHOOHQW�UHDVRQV� JLYHQ� IRU� SUHIHUULQJ� WKH� OHVV� HIILFLHQW� ZHDSRQV� ±UHDVRQV� LQYDULDEO\� EDVHG� XSRQ� H[SHULHQFHV� RI� VHHPLQJO\�QHFHVVDU\�FRQGLWLRQV�RI�VHUYLFH��ZKLFK�KDYH�EHHQ�VR�LQGHOLEO\�LPSUHVVHG� XSRQ� WKH� PHPRU\� WKDW� LW� EHFRPHV� DOPRVW�LPSRVVLEOH� WR� FRQFHLYH� WKDW� VXFK� FRQGLWLRQV� FDQ� HLWKHU� EH�DYRLGHG�RU�WKH�SUHSDUDWLRQV�IRU�PHHWLQJ�WKHP�QHJOHFWHG�:KHQ� D� PDQ� E\� GRLQJ� QRWKLQJ� WR� HYDGH� WKH�RSHUDWLRQ�LV��WR�DOO� LQWHQWV�DQG�SXUSRVHV��EHLQJ�NLOOHG�± ZKHQ�WKH�VROGLHU�LV�IROORZLQJ�WKH�³KRZ�WR�GLH´�SDUW�RI�KLV�WUDGH�E\�QRW�UXQQLQJ� DZD\� IURP� DQ� DFWLRQ� ± KH� UHFHLYHV� D� PRVW� YLYLG�LPSUHVVLRQ�RI�WKH�FLUFXPVWDQFHV�DQG�VXUURXQGLQJV�XQGHU�DQG�LQ� ZKLFK� KH� PXVW� UHVWUDLQ� KLV� QDWXUDO� LQVWLQFW� WR� DWWHPSW� WR�SUHVHUYH�KLV�OLIH��DQG�LI�KH�EH�DIWHUZDUG�DVNHG�IRU�DQ�RSLQLRQ�XSRQ�D�QHZ�ZHDSRQ��KH�ZLOO�MXGJH�LWV�VHUYLFHDEOHQHVV�IURP�D�SRLQW� RI� YLHZ� GHWHUPLQHG� E\� FRQVLGHULQJ� ZKHWKHU� LW� ZRXOG�KDYH�EHHQ�HDV\�WR�PDQDJH�ZKLOH�KH�ZDV�KROGLQJ�KLPVHOI�XS�WR�EH�NLOOHG��UDWKHU�WKDQ�E\�LWV�LQKHUHQW�HIILFLHQF\�DV�D�WRRO�IRU�NLOOLQJ�RWKHU�SHRSOH��ZKHQ�XVHG�XQGHU�FRQGLWLRQV�IDYRUDEOH�IRU�EULQJLQJ� RXW� LWV� SRZHU�� 7KLV� LV� DOO� YHU\� QDWXUDO� ZKHQ� RQH�FRQVLGHUV�KRZ�YHU\�PXFK�PRUH�GLIILFXOW� LW� LV� WR� OHW�RQH¶V�VHOI�EH� NLOOHG� SURSHUO\� WKDQ� WR� DWWHPSW� WR� NLOO� HIIHFWLYHO\�� DQG�FRQVHTXHQWO\�� KRZ� FRPSDUDWLYHO\� LQVLJQLILFDQW� LW� LV� WR� WKH�LQGLYLGXDO� VXEMHFW� WR� PLOLWDU\� GLVFLSOLQH� ZKHWKHU� KH� KDV� WKH�PRVW� HIIHFWLYH� ZHDSRQ� RU� QRW�� SURYLGHG� KH� KDV� D� KDELW� RI�FRQILGHQFH�LQ�LW�DQG�LV�KDELWXDWHG�WR�LWV�XVH�0LOLWDU\� DXWKRULWLHV� WKH�ZRUOG�RYHU� WDNH� WKLV� YLHZ� RI�WKH�TXHVWLRQ��DV�LV�DSSDUHQW�IURP�WKH�IDFW�WKDW�LQ�WHDFKLQJ�WKH�PLOLWDU\�WUDGH�VR�PXFK�WLPH�LV VSHQW�LQ�WKH�H[HUFLVHV�ZKLFK��LQ�VRPH� LQVFUXWDEOH� ZD\�� DUH� VXSSRVHG� WR� LQFXOFDWH� GLVFLSOLQH�WKDW�EXW�OLWWOH� LV�OHIW�IRU�WUDLQLQJ�LQ�WKH�HIIHFWLYH�XVH�RI�DUPV�±

WRR� OLWWOH�� LI� HIIHFWLYHQHVV� FDQ� RQO\� EH� KDG�� DV�ZLWK� DOO� RWKHU�LPSURYHG�WRROV��DW�WKH�H[SHQVH�RI�REWDLQLQJ�DQ�LQWHOOLJHQW�LGHD�RI�WKHLU�FDSDELOLWLHV�DQG�UHTXLUHPHQWV�/RQJ� DIWHU� EUHHFK�ORDGLQJ� ULIOHV� KDG� FRPH� LQWR�JHQHUDO�XVH�D�JDOODQW�ROG�RIILFHU�SURYHG�WKDW�WKH\�ZHUH�LQIHULRU�WR�PX]]OH�ORDGHUV� IRU� UHDO� VHUYLFH�� XQGHU� FRQGLWLRQV� KH� KDG�H[SHULHQFHG�� ³:H�ZHUH� LQ� D� WLJKW� SODFH�� D� YHU\� WLJKW� SODFH��DQG�QRW�D�VLQJOH�FDUWULGJH� LQ� WKH� OLQH��1RQH� WR�EH�KDG��%XW� ,�PDQDJHG�WR�JHW�D�NHJ�RI�SRZGHU�DQG�D�NHJ�RI�QDLOV��6HUYHG�µHP�RXW�� VLU�� DQG�RUGHUHG� WKH�PHQ� WR� WHDU� XS� WKHLU� VKLUWV� IRU�ZDGV�� DQG� ZKHQ� WKRVH� IHOORZV� FKDUJHG� ZH� SHSSHUHG� WKHP�ZLWK� QDLOV�� VLU�� ZLWK� QDLOV�� :KDW� ZRXOG� \RX� KDYH� GRQH� ZLWK�EUHHFK�ORDGHUV�� WKDW� PXVW� KDYH� EUDVV� FDUWULGJHV�PDGH� LQ� D�EOHVVHG�IDFWRU\��,¶G�OLNH�WR�NQRZ"´7KHUH�ZDV�QR�DQVZHU� WR� WKDW�TXHVWLRQ��7KHUH� LV�QR�DQVZHU� WR� WKH� REMHFWLRQV PDGH� WR� LPSURYHG� DUPV�� ZKHQ�EDVHG�XSRQ�H[SHULHQFHV�RI�FRQGLWLRQV�DULVLQJ�IURP�WKH�XVH�RI�REVROHWH�RQHV�1RQ�PLOLWDU\� SHRSOH�� ZKHQ� WKH\� ILJKW�� DUH� XVXDOO\�LQWHQW�XSRQ�NLOOLQJ�WKHLU�HQHPLHV��DQG��DW� WKH�VDPH�WLPH��DUH�SHUIHFWO\� IUHH� WR� DYRLG� EHLQJ� NLOOHG� WKHPVHOYHV�� DQG�FRQVHTXHQWO\� ZH� VKRXOG� H[SHFW� WKHP� WR� SURFXUH� WKH� EHVW�DYDLODEOH�ZHDSRQV��7KDW�WKH\�GR�VR�LV�HYLGHQFHG�E\�WKH�IDFWV�WKDW� ZLWKLQ� WKH� ODVW� IHZ� \HDUV� WKH� LJQRUDQW� DQG� EUXWDO� 6LRX[�KDYH� NLOOHG� HIIHFWLYHO\� ZLWK� WKH� ODWHVW� LPSURYHG� PDJD]LQH�ULIOHV� ZKLOH� WKH� HGXFDWHG� $PHULFDQ� VROGLHUV� KDYH� JDOODQWO\�GLHG�ZLWK� WKHLU� KLJKO\�DIIHFWLRQHG�DQG�REVROHWH�DUPV� LQ� WKHLU�KDQGV��DQG�WKH�KLJKO\�GLVFLSOLQHG�)UHQFK�LQIDQWU\PHQ��DUPHG�ZLWK�WKHLU�LQHIILFLHQW�*UDV�JXQV��KDYH�EUDYHO\�IDOOHQ�XQGHU�WKH�ILUH� RI� ILQH� /HH� ULIOHV� LQ� WKH� KDQGV� RI� VWXSLG�&KLQHVH� ³%ODFN�)ODJV´� ,Q�RUGHU� WR�KDYH�DQ�DSSUR[LPDWHO\�FOHDU� LGHD�RI� WKH�GHYHORSPHQW�RI�WKH�PDJD]LQH�ULIOH�LW�LV�QHFHVVDU\�WR�GHILQH�LW��DQG�WKHQ�WDNH�D�UHWURVSHFWLYH�JODQFH�DW�WKH�KDUG�DQG�SDLQIXO�URDG�RYHU�ZKLFK�LW�KDV�DGYDQFHG�WR�WKH�IDYRU�LW�HQMR\V�WRGD\�$�PDJD]LQH�DUP��WKHQ��LV�RQH�KDYLQJ�D�VLQJOH�ILULQJ�FKDPEHU�� LQWR� ZKLFK�� IURP� DQ� DWWDFKHG� PDJD]LQH�� VHYHUDO�FDUWULGJHV� DUH� VXFFHVVLYHO\� ORDGHG�� DQG� IURP� ZKLFK�� DIWHU�ILULQJ�� WKH� HPSW\� FDUWULGJH�FDVHV� DUH� VXFFHVVLYHO\� H[WUDFWHG�E\� WKH�DFWLRQ�RI� WKH�EUHHFK�PHFKDQLVP��$OO�PDJD]LQH�DUPV�DUH� ³UHSHDWHUV�´� EHFDXVH� WKHLU� ILUH� FDQ� EH� UHSHDWHG�ZLWKRXW�UHFKDUJLQJ� WKH� PDJD]LQHV�� VR� DUH� UHYROYHUV�� EXW� WKHVH� ODVW�DUH� QRW� PDJD]LQH� DUPV�� EHFDXVH� WR� UHSHDW� WKHLU� ILUH�� WKH\�PXVW� XVH� D� QXPEHU� RI� FKDPEHUV� HTXDO� WR� WKH� QXPEHU� RI�WLPHV�WKDW�WKH�ILUH�FDQ�EH�UHSHDWHG�ZLWKRXW�UHFKDUJLQJ�,W�LV�GLIILFXOW�WR�FRQFHLYH�RI�D�PDJD]LQH�JXQ�GHVLJQHG�WR� ORDG� DW� WKH�PX]]OH�� DQG�� DV� D�PDWWHU� RI� IDFW�� WKHUH� LV� QR�UHFRUG�RI�D�VXFFHVVIXO�GHYLFH�RI�WKH�NLQG��DOWKRXJK�WKHUH�DUH�QXPHURXV� UHSRUWV� RI� DWWHPSWV� DW� SURGXFLQJ� ³UHSHDWHUV´� WKDW�ZHUH�QRW�UHYROYHUV��E\�ORDGLQJ�D�QXPEHU�RI�FKDUJHV�LQ�DW�WKH�PX]]OH��RQH�RQ WRS�RI�WKH�RWKHU�7KH� ³JUHDWH� EUDVVH� KDQGH� JRQQH´� RI� 3RUWD¶V�³1DWXUDO�0DJLFN�´�DQG�WKH�³JXQ�WR�GLVFKDUJH�VHYHQ�WLPHV��WKH�
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EHVW�RI�DOO�GHYLFHV�WKDW�HYHU�,�VDZ��DQG�YHU\�VHUYLFHDEOH��DQG�QRW� D� EDXEOH�� IRU� LW� LV� PXFK� DSSURYHG� RI� DQG�PDQ\� WKHUHRI�PDGH�´�RI�GHDU��SRWWHULQJ��ROG�3HS\V��ZHUH�JXQV�RI�WKLV�FODVV��DQG� ZHUH� H[SHFWHG� WR� UHSHDW� WKHLU� ILUH�� VKRW� DIWHU� VKRW��EHJLQQLQJ� ZLWK� WKH� ODVW� FKDUJH� UDPPHG� GRZQ�� LQVWHDG� RI�JRLQJ�RII�DOO�FKDUJHV�DW�RQFH��DV�WKH\�QDWXUDOO\�GLG��EHFDXVH�OLNH� VR� PDQ\� JXQ� LQYHQWRUV� RI� WKH� SUHVHQW� GD\�� WKHLU�GHVLJQHUV� SRVVHVVHG� D� EHDXWLIXO� IDLWK� LQ� WKHPVHOYHV�� EDVHG�XSRQ� DQ� XWWHU� LJQRUDQFH� RI� WKH� PDWHULDOV� DQG� IRUFHV� WKH\�ZHUH�ZRUNLQJ�ZLWK�$OWKRXJK�WKH�LGHD�RI�DQG�GHVLUH�IRU�EUHHFK�ORDGLQJ�LV�DOPRVW�DV�ROG�DV�)ULDU�6FKZDUW]¶V�PXFK�TXRWHG�PRUWDU�SHVWOH��LW�ZDV�QHYHU�VDWLVIDFWRULO\� DSSOLHG� LQ� VPDOO� DUPV� WLOO�PHWDOOLF�FDVHG�DPPXQLWLRQ�FDPH�LQWR XVH��EHFDXVH�WKH�PDNLQJ�RI�WKH�EUHHFK�VXIILFLHQWO\�JDV�WLJKW�ZDV�VR�GLIILFXOW�EHIRUH�WKHUH�ZHUH�FDUWULGJH�FDVHV� WR� DFW� DV� JDV�FKHFNV�� 7R� EH� VXUH�� VHYHUDO�NLQGV� RI� EUHHFK�ORDGHUV�� GHVLJQHG� WR� ILUH� XQFDVHG�DPPXQLWLRQ��ZHUH�XVHG�LQ�WKH�:DU�RI� WKH�5HEHOOLRQ��DQG� WKH�3UXVVLDQV�FRQTXHUHG�WKH�$XVWULDQV�LQ�³¶��´�ZLWK�DQ�DUP�RI�WKH�VDPH�FODVV��DQG�RQH�LQH[FXVDEO\�DZNZDUG�DW�WKDW�ODWH�GDWH�±WKH� IDU�IDPHG� QHHGOH�JXQ�� EXW� JRRG� EUHHFK�ORDGHUV� GLG� QRW�H[LVW� EHIRUH� JDV�FKHFNLQJ� FDUWULGJH�FDVHV�� DQG� VLQFH�PDJD]LQH�DUPV�DUH�HVVHQWLDOO\� EUHHFK�ORDGHUV�� WKH\�KDG�QR�HDUOLHU�H[LVWHQFH�DV�VXFK�-XVW�DV� WKHUH�ZHUH�HQGHDYRUV�DW�PDNLQJ�VLQJOH�ILUH�EUHHFK�ORDGHUV� WR� XVH� SDSHU�FRYHUHG� FDUWULGJHV�� VR� WKHUH�ZHUH� OLNH� DWWHPSWV� WR� SURGXFH� PDJD]LQH� DUPV� WR� WDNH� WKH�VDPH� NLQG� RI� DPPXQLWLRQ� ± DWWHPSWV� ZRQGHUIXO� LQ� WKH�LQJHQXLW\�ZDVWHG�XSRQ�WKHP��DQG�IDLOLQJ�RQO\�IRU�WKH�ODFN�RI�D�SURSHU�JDV�FKHFN�$IWHU� WKH� PHWDOOLF�FDVHG� FDUWULGJH� ZDV� DOORZHG� WR�WDNH� LWV� ULJKWIXO� SODFH�� WKH� VLQJOH�ILUH� EUHHFK�ORDGHU� ZDV�UHDGLO\� PDGH� HIIHFWLYH�� DQG� WKH� PDJD]LQH� ULIOH� ZDV� TXLFNO\�UHDG\�WR�IROORZ��EXW�LW�UHTXLUHG�KDOI�D�FHQWXU\�RI�WLPH�DIWHU�LWV�LQYHQWLRQ� IRU� WKH� FDUWULGJH� WR� JHW� LWV� PHULWV� JHQHUDOO\�DFNQRZOHGJHG�� DQG� D� TXDUWHU� RI� D� FHQWXU\� PRUH� IRU� WKH�PDJD]LQH�ULIOH�WR�JHW�LWV�XVHIXOQHVV�UHFRJQL]HG�7KH� PHWDOOLF�FDVHG�� VHOI�SULPHG�� JDV�FKHFNLQJ�FDUWULGJH�RI�WRGD\�VKRXOG�SURSHUO\�EH�FUHGLWHG�WR�1DSROHRQ�,��D�PDQ�ZKR��DV�VKRZQ�E\�KLV�IDYRULWH�PD[LP�³,Q�EDWWOH�ILUH� LV�HYHU\WKLQJ��WKH�UHVW�LV�RI�VPDOO�DFFRXQW�´�ZLVKHG�KLV�RZQ�VLGH�WR�GR�D�GHDO�RI�NLOOLQJ��DQG�QR�PRUH�G\LQJ�WKDQ�QHHG�EH��DQG�WKHUHIRUH� QDWXUDOO\� GHVLUHG� KLV� DUPLHV� WR� KDYH� EUHHFK�ORDGHUV��+H�HQFRXUDJHG�DQG�DLGHG�DQ�DUWLOOHU\�RIILFHU�QDPHG�3DXO\� WR�H[SHULPHQW�� WLOO�� LQ� ������ D� FDUWULGJH�ZDV�SURGXFHG�KDYLQJ� QHDUO\� DOO� WKH� HVVHQWLDO� IHDWXUHV� RI� WKH�PRGHUQ� RQH��DQG�EHLQJ�REMHFWLRQDEOH�IRU�DOO�WKH�UHDVRQV�WKDW�ZHUH�EURXJKW�DJDLQVW� PDJD]LQH� DUPV� LQ� ODWHU� \HDUV�� +DG� 1DSROHRQ� QRW�IRXQG�LW�QHFHVVDU\�WR�UHWLUH�WR�6W��+HOHQD��DQG�ZLWKGUDZ�IURP�WKH� WUDGH�RI� DQ�DUPV�XVHU�� LW� LV� TXLWH� SRVVLEOH� WKDW�KH�PLJKW�KDYH� IRUFHG� WKH� FDVHG� FDUWULGJH� WR� WKH� IRUH�� DQG� ZLWK� LW�EUHHFK�ORDGHUV�DQG�PDJD]LQH�JXQV��EXW�XQGHU�WKH�FRQGLWLRQV�WKDW� DFWXDOO\� H[LVWHG� 3DXO\� OHDUQHG� WKDW� KLV� FDUWULGJH� ZDV�SDUWLFXODUO\� EDG� EHFDXVH� LW� HQDEOHG�PHQ� WR� VKRRW� UDSLGO\� ±MXVW�DV�PDJD]LQH�ULIOHV�GR��IRU�LI�D�VROGLHU�FDQ�ILUH�IDVW��KH�FDQ�ZDVWH�KLV�DPPXQLWLRQ�TXLFNO\��DQG�DOZD\V�ZLOO��EHFDXVH�³¶WLV�KLV�QDWXUH�WR¶�± D�QDWXUH�WKDW�WKH�XWPRVW�DPRXQW�RI�GULOOLQJ�LQ�DOO�NLQGV�RI�SHWW\�PDUFKLQJV�WR�DQG�IUR�FDQQRW�FKDQJH�VR�WKDW�KH�ZLOO�EHFRPH�D�FRRO�KDQG�DQG�D�VWUDLJKW�VKRRWHU��$QG�VLQFH�DPPXQLWLRQ� LV� WR� EH� ZDVWHG�� LW� LV� EHVW� WR� DUUDQJH� IRU� WKH�

HQIRUFHG�VORZQHVV�RI�WKLV�ZDVWH�E\�FRPSHOOLQJ�WKH�VROGLHU�WR�XVH�D�GHDO�RI�WLPH�LQ�JHWWLQJ�D�VORZ�ILULQJ�JXQ�UHDG\�WR�VKRRW�7KDW� LV��SUDFWLFDOO\�� WKH�DUJXPHQW�DJDLQVW�PDJD]LQH�JXQV�� LW�ZDV� WKH�DUJXPHQW�DJDLQVW� EUHHFK�ORDGHUV�� LW�ZLOO� EH�WKH�DUJXPHQW�DJDLQVW�DXWRPDWLF�DUPV�ZRUNHG�E\�UHFRLO�ZKHQ�LQ�WKH�QHDU�IXWXUH�WKH\�FRPH�IRUZDUG�%XW� WKH�WKUHDGEDUH�ROG�DVVXPSWLRQ� LV�QRW�DGYDQFHG�ZLWK� WKDW� FRQILGHQFH� RI� DVVHUWLRQ� WKDW� DFFRPSDQLHG� LW� D� IHZ�\HDUV� DJR�� 0HDQWLPH� PRVW� RI� WKH� DUPLHV� RI� WKH� ZRUOG� DUH�DUPLQJ�ZLWK�PDJD]LQH�ZHDSRQV�RI�RQH�NLQG�DQG�DQRWKHU�,Q�RUGHU�WR�XQGHUVWDQG�WKH�PDLQ�SRLQWV�RI�GLIIHUHQFH�LQ� WKH�DUPV�QRZ�FRPLQJ� LQWR�XVH�� LW� LV�QHFHVVDU\� WR�FODVVLI\�WKHP�LQ�DW�OHDVW�D�JHQHUDO�ZD\��DQG�LW�LV��SHUKDSV��DV�FOHDU�D�PHWKRG�DV�DQ\�WR�GLYLGH�WKHP�LQWR�WZR�JHQHUDO�FODVVHV��IL[HGDQG� GHWDFKDEOH�� DQG� LQWR� IRXU� VXEFODVVHV�� XQGHU�EDUUHO�WXEXODU�� EXWW�VWRFN� WXEXODU�� XQGHU�EUHHFK� ER[�� DQG� RYHU�EUHHFK�ER[��DV�UHJDUGV�WKH�VDOLHQW�IHDWXUHV�RI�WKHLU�PDJD]LQH�V\VWHPV�7KHUH� DUH�� RI� FRXUVH��PDQ\�PDJD]LQH�JXQ�GHYLFHV�QRW� SURSHUO\� FRYHUHG�E\� VXFK�D� JHQHUDO� FODVVLILFDWLRQ��EXW� LW�ZLOO�DQVZHU�HYHU\�SXUSRVH� IRU� WKH�QRQ�WHFKQLFDO� UHDGHU��DQG�ZLOO� EH� UHDGLO\� JUDVSHG� DIWHU� D� JODQFH� DW� WKH� LOOXVWUDWLRQV� RI�IRXU� W\SLFDO� $PHULFDQ� PLOLWDU\� JXQV�� WKH� IL[HG� XQGHU�EDUUHO�WXEXODU� ³5HPLQJWRQ�.HHQH´�� WKH� IL[HG� EXWW�VWRFN� WXEXODU�³+RWFKNLVV´��WKH�GHWDFKDEOH�XQGHU�EUHHFK�ER[�³/HH´��DQG�WKH�GHWDFKDEOH� RYHU�EUHHFK� ER[� ³)UDQNOLQ´�� 7KH� WXEXODU� LV� WKH�HDUOLHU��WKH�ER[�WKH�ODWHU�GHYHORSPHQW�LQ�IRUP�DQG�LQ�PDQQHU�RI�FDUU\LQJ�WKH�FDUWULGJHV�SODFHG�LQ�WKH�PDJD]LQH�7KH� IL[HG� XQGHU�EDUUHO� WXEXODU� IRUP� KDV� WKH�DSSDUHQW�GLVDGYDQWDJHV�RI�SODFLQJ�WKH�FHQWHU�RI�JUDYLW\�RI�WKH�FKDUJHG� PDJD]LQH� RXWVLGH� WKH� UHVW� KDQG� ZKHQ� WKH� JXQ� LV�EHLQJ�ILUHG��RI�DOORZLQJ�D�FRQVLGHUDEOH�ORQJLWXGLQDO�FKDQJH�RI�SRVLWLRQ� RI� WKLV� FHQWHU� RI� JUDYLW\� DV� WKH� PDJD]LQH� LV�H[KDXVWHG�� RI� EHLQJ� VORZ� DQG� DZNZDUG� WR� UHFKDUJH�� RI�UHTXLULQJ� D� FKDQJH� RI� GLUHFWLRQ� RI� RQH� KXQGUHG� DQG� HLJKW\�GHJUHHV�LQ�WKH�PRYHPHQW�RI�WKH�FDUWULGJHV�DV�WKH\�SDVV�EDFN�DORQJ�WKH�OLQH�RI�WKH�WXEH��XS�WR�WKH�OHYHO�RI�WKH�FKDPEHU��DQG�IRUZDUG� LQWR� LW��DQG�RI�PDNLQJ� WKH�SLHFH�DQ�DZNZDUG�DQG� LOO�EDODQFHG�DIIDLU�DW�DOO�WLPHV��DQG�VWLOO�WKLV�KDV�EHHQ�WKH�IDYRULWH�RQH� DPRQJ�PDJD]LQH�DUPV� XVHUV�� FLYLO� DQG�PLOLWDU\�� IRU� WKH�ODVW�TXDUWHU�RI�D�FHQWXU\��LW�ZDV�WKH�IRUP�DGRSWHG�IRU�KHU�DUP\�E\� 6ZLW]HUODQG� WZHQW\� \HDUV� DJR�� E\� )UDQFH�� $XVWULD�� ,WDO\��7XUNH\��1RUZD\��DQG�PDQ\�RWKHU�FRXQWULHV��IRU�WKH�FDYDOU\�RU�WKH�QDY\��ZLWKLQ�WKH�SUHVHQW�GHFDGH��LW�LV�WKH�IRUP�DGRSWHG�E\�6ZLW]HUODQG��,WDO\��)UDQFH��DQG�*HUPDQ\�IRU�UHFHQW�VPDOO�DUP�DUPDPHQWV�RI� WKH� OLQH� RI� WKH�DUP\�� DQG��PRUHRYHU�� LW� LV� WKH�IRUP�LQ�XVH�RQ�WKH�PRVW�SRSXODU�DQG�PRVW�ZLGHO\�NQRZQ�ULIOH�LQ�WKH�ZRUOG��WKH�:LQFKHVWHU�7KH� QRQ�VKRRWLQJ SHUVRQ� ZKR� PLJKW� ZRQGHU� ZK\�WKH�SRRUHU� IRUP�RI�PDJD]LQH� LV�VR�YHU\�PXFK�PRUH�SRSXODU�WKDQ� WKH�EHWWHU��VKRXOG� UHPHPEHU� WKDW� ³IRU�JXQV��ERDWV��DQG�VDGGOHV��WKHUH�DUH�QR�UHDVRQV�ZK\�´� WKDW�LQ�WKH�XVH�RI�WKRVH�WKUHH�DUWLFOHV�SHRSOH�ZKR�XVH� WKHP�PRVW�GLIIHU�PRVW� LQ� WKHLU�SUHIHUHQFHV��XSRQ�ZKLFK�PDQ\�ZRUGV�DUH�ZDVWHG�DQG�PDQ\�DEOH�DUJXPHQWV�PDGH�WR�SURYH�H[DFWO\�RSSRVLWH�FRQFOXVLRQV�IURP�LGHQWLFDOO\�WKH�VDPH�SUHPLVHV�7KH�EXWW�VWRFN�WXEXODU�IRUP�SODFHV�WKH�ZHLJKW�RI�WKH�FKDUJHG� PDJD]LQH� EHWZHHQ� WKH� VKRXOGHU� DQG� UHVW� KDQG� LQ�ILULQJ��DQG�UHTXLUHV�EXW�OLWWOH�FKDQJH�LQ�GLUHFWLRQ�LQ�WKH�IRUZDUG�PRYHPHQW�RI�WKH�FDUWULGJHV�IURP�WKH�EXWW�WR�WKH�FKDPEHU��EXW�
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LW� KDV� EHHQ� ORRNHG� RQ� ZLWK� OLWWOH� IDYRU�� DQG� KDV� EHHQ� XVHG�OLWWOH� VLQFH� WKH� GD\V� RI� WKH� 6SHQFHU� FDUELQH� GXULQJ� WKH�5HEHOOLRQ�,Q�WKH�ER[�PDJD]LQHV�WKH�FDUWULGJHV�OLH�DJDLQVW�HDFK�RWKHU�ODWHUDOO\��DQG�DUH�WKXV�IUHH�IURP�WKH�GDQJHURXV�VKRFNV�WR� ZKLFK� WKH\� DUH� OLDEOH� LQ� WKH� RUGLQDU\� VSULQJ�IHG� WXEXODUV��DQG�DJDLQVW�ZKLFK�WKH\�FDQ�RQO\�EH�JXDUGHG�E\�PXWLODWLQJ�WKH�EXOOHWV� E\�VTXDULQJ�RII�ZKDW�VKRXOG�EH�D�URXQG�SRLQW��VR�WKDW�WKHUH�LV�QR�SRLQW�RQ�WKH�EXOOHW�RI�D�FDUWULGJH�LQ�UHDU�WR�LPSLQJH�RQ�WKH�SULPHU�RI�WKH�RQH�QH[W�LQ�IURQW�7KH�PRYHPHQW�RI�D�FDUWULGJH�IURP�D�ER[�PDJD]LQH�WR�WKH�EUHHFK�LV�HTXDO�LQ�GLVWDQFH�RQO\�WR�LWV�GLDPHWHU�LQVWHDG�RI�WR�LWV�OHQJWK��WKH�FHQWHU�RI�JUDYLW\�FKDQJHV�EXW�OLWWOH�DV�WKH�PDJD]LQH� LV� H[KDXVWHG�� DQG� WKDW� OLWWOH� RQO\� LQ� WKH� YHUWLFDO�SODQH��WKH�ZKROH�ZHLJKW�RI�WKH�PDJD]LQH��FKDUJHG�RU�HPSW\��LV�� ZKHQ� ILULQJ�� EHWZHHQ� WKH� VKRXOGHU� DQG� UHVW� KDQG�� DQG� LW�RIIHUV�D�FRQYHQLHQW�IRUP�ZKHQ�PDGH�GHWDFKDEOH�$IWHU�D�WHQ�\HDUV¶�VWUXJJOH�IRU�FRQVLGHUDWLRQ�WKH�ER[�IRUP�RI�PDJD]LQH�LV�EHJLQQLQJ�WR�ZLQ�IRU�LWVHOI�IDYRU�ZKLFK�LWV�DSSDUHQW�DGYDQWDJHV�PHULW��DV�LV�HYLGHQFHG�E\�LWV�DGRSWLRQ�LQ�$XVWULD� XSRQ� WKH�0DQQOLFKHU� JXQ�� DQG� LQ� (QJODQG� XSRQ� WKH�/HH�� E\� WKH� IDYRU� ZLWK� ZKLFK� LW� LV� UHJDUGHG� LQ� *HUPDQ\��%HOJLXP��DQG�+ROODQG�RQ�VHYHUDO�H[SHULPHQWDO�JXQV��DQG�E\�WKH� LQFOLQDWLRQ� WRZDUG� LW� RQ� WKH� 6FKXORI� JXQ� LQ� VHYHUDO�6FODYRQLF�FRXQWULHV�7KH� VHTXHQFH� RI� HYHQWV� WKDW� KDYH� OHDG� WR� WKH�SUHVHQW� LPSHWXV� LQ� DGRSWLQJ� PDJD]LQH� DUPV� LQ� WKH� RYHU�PDQQHG�DQG�XQGHU�DUPHG�DUPLHV�RI�(XURSH� LV�PRUH�RU� OHVV�DPXVLQJ� WR� WKH� ORRNHU�RQ� IURP� WKLV� VLGH� RI� WKH� ZDWHU��,QQXPHUDEOH� ERDUGV�� FRPPLWWHHV�� DQG� FRPPLVVLRQV� KDYH�EHHQ�VLWWLQJ�IRU�\HDUV��LQ�DOPRVW�HYHU\�FDSLWDO�LQ�(XURSH��XSRQ�WKH�PDJD]LQH� JXQ� LQ� JHQHUDO�� DQG� QRWKLQJ� LQ� SDUWLFXODU� KDV�EHHQ� KDWFKHG� EHFDXVH� WKH� PLUDFXORXVO\� SHUIHFW� DUP� KDV�DOZD\V� EHHQ� GHPDQGHG�� ZKLOH� LW� KDV� QHYHU� E\� DQ\� FKDQFH�EHHQ�GHILQHG�2QH� JDWKHUHG� IURP� RIILFLDO� UHSRUWV� WKDW� WKH� JXQ�ZDQWHG� ZDV� RQH� WR� EH� PDGH� RI� D� VLQJOH� SLHFH� RI� QRQ�FRUURGLQJ��XQEUHDNDEOH�PDWHULDO��FDSDEOH�RI�DFFRPSOLVKLQJ�DOO�WKH�UHVXOWV�WKDW��LQ�KXPDQ�PHFKDQLFV��GHSHQG�XSRQ�FRPSOH[�PHFKDQLVP��DQG�KDYLQJ�WKH�IDFXOW\�RI�GHOLYHULQJ�ILUH�ZLWK�WKH�XWPRVW� UDSLGLW\� IRU� DQ\� OHQJWK� RI� WLPH�� ZLWKRXW� LQ� DQ\� ZD\�GHSOHWLQJ�WKH�VXSSO\�RI�DPPXQLWLRQ�6RPH� IRXU� RU� ILYH� \HDUV� DJR�� WKH� *HUPDQ�&RPPLVVLRQ� RQ� 6PDOO� $UPV� KDG� EHHQ� VLWWLQJ� LQ� VHFUHW�VHVVLRQ�IRU�PRQWKV�DQG�KDG�GHWHUPLQHG�XSRQ�QRWKLQJ��ZKLOH��FXULRXVO\� HQRXJK�� DOO� LWV� GRLQJV� ZHUH� IXOO\� UHSRUWHG� WR� WKH�LQWHOOLJHQFH� RIILFHV� RI� DOO� LPSRUWDQW� FRXQWULHV�� H[SHFLDOO\� WR�WKDW� RI� )UDQFH�� ZKHQ�� RQH� ILQH� PRUQLQJ�� WKH� UXPRU� ZDV�EUXLWHG� DEURDG� WKDW� HQRXJK� PDUYHORXVO\� QRYHO� DQG�ZRQGHUIXOO\� GHDGO\� PDJD]LQH� ULIOHV� WR� DUP� D� *HUPDQ DUP\�FRUSV� ZHUH� QHDUO\� UHDG\� IRU� LVVXH�� ,Q� PLOLWDU\� FLUFOHV� WKHUH�ZDV�DW�RQFH�JUHDW�LQWHUHVW�H[SUHVVHG�LQ�WKH�*HUPDQ�JXQ��EXW�GHWDLOV� ZHUH�� DW� ILUVW�� QRW� IRUWKFRPLQJ�� 7KHUH� ZDV� DQ� DLU� RI�P\VWHU\�FRQQHFWHG�ZLWK�WKH�ZHDSRQ�WKDW�FRXOG�QRW�DW�ILUVW�EH�SHQHWUDWHG�,W�ZDV�NQRZQ�WKDW�0DXVHU��WKH�LQYHQWRU�RI�WKH�VLQJOH�ORDGLQJ� ULIOH�RI� WKH�*HUPDQ�DUP\�KDG�GHYLVHG� LW��EXW�ZKDW� LW�ZDV�DQG�KRZ�LW�RSHUDWHG�WKH�PLOLWDU\�SXEOLF�FRXOG�QRW�ILQG�RXW��:LWK� HYHQ� PRUH� WKDQ� WKH� FXVWRPDU\� WDQWDOL]LQJ� YDJXHQHVV�ZLWK� ZKLFK� WKH\� DOZD\V� WUHDW� WHFKQLFDO� VXEMHFWV�� QHZVSDSHU�UHSRUWHUV�JDYH�RXW�WKH�QXPEHU�RI�PHQ�WKDW�FRXOG�EH�NLOOHG�LQ�

D� PLQXWH� E\� WKH� ILUH� RI� WKH� QHZ� JXQ�� DQG� KDUURZHG� RXU�IHHOLQJV� E\� SLFWXULQJ� WKH� VODXJKWHU� JULP� DQG� JUHDW� RI� WKRVH�PLVJXLGHG�RQHV�ZKR�VKRXOG�UDVKO\�IDFH�WKH�QHZ�DUPV�*UDGXDOO\�WKH�IRJ�RI�P\VWHU\�FOHDUHG�DZD\��DQG�WKH�IDPRXV� ZHDSRQ� VWRRG� UHYHDOHG� LQ� FXWV� DQG� LOOXVWUDWLRQV�� ,W�ZDV� D� IL[HG� XQGHU�EDUUHO� WXEXODU� PDJD]LQH� ULIOH� RI� WKH�5HPLQJWRQ�.HHQH� W\SH�� ZLWK� WKH� VDPH� DZNZDUG�� LQHIILFLHQW�PDJD]LQH� V\VWHP�� WKH� VDPH� SRVLWLRQ� RI� EROW�KDQGOH� ZKLFK�SUHYHQWV� FRQWLQXRXV� PDJD]LQH� ILUH� IURP� WKH� VKRXOGHU�� WKH�VDPH�IOLS�IORS�FDUULHU��WKH�VDPH�ROG�HYHU\WKLQJ��LQ�IDFW��LW�ZDV�D�QHZ�DUP�RI�DQ�RI�DQ�DOUHDG\�REVROHVFHQW�W\SH��DQG�LV�HYHQ�QRZ� VSRNHQ� RI� E\� *HUPDQV� DV� ³WKH� JXQ� RI WUDQVLWLRQ´� ±WUDQVLWLRQ�WR�DQ�HIIHFWLYH�DUP�RQH�VXSSRVHV�7KH�0DXVHU�PDJD]LQH�ULIOH�KDG��KRZHYHU��D�YDOXH�LQ�LWV� JUHDW�PRUDO� HIIHFW��*HUPDQ\� SRVVHVVHG�PDJD]LQH� ULIOHV��)UDQFH� IHOW� WKDW� VKH�PXVW� SRVVHVV� WKHP�� DQG� SURFHHGHG� WR�SURYLGH�KHUVHOI�$ERXW� WKLV� WLPH� 3URIHVVRU� +HEOHU� PDGH� VRPH�LQYHVWLJDWLRQV� LQ� WKH� FXULRXVO\� QHJOHFWHG� ILHOG� RI� FDOLEHUV� IRU�LQIDQWU\� ZHDSRQV�� DQG� FRQFOXGHG� WKDW� WKH� IDYRULWH� PLOLWDU\�GLDPHWHU�RI�EXOOHWV�± �����LQFK�± ZDV�RQH�WKLUG�ODUJHU�WKDQ�LW�VKRXOG�EH��$QG�VKRUWO\�DIWHU�WKH�SXEOLFDWLRQV�RI�WKH�UHVXOWV�RI�KLV�ZRUN�WKH�IDPRXV�)UHQFK�/HEHO�JXQ�EHJDQ�WR�EH�KHDUG�RI��,W� ZDV� HYHQ� PRUH� P\VWHULRXV� DQG� PDUYHORXV� WKDQ� WKH�0DXVHU�� ,W� ZDV� D� ³MHZHO´� RI� DQ� DUP�� LW� ZDV� IULJKWIXOO\� DQG�IHDUIXOO\�GHDGO\�� LW�XVHG�D�PLUDFXORXV�VPRNHOHVV�FDUWULGJH��D�VSHFLPHQ� RI� LW� ZDV� VRXJKW� IRU� E\� *HUPDQ� RIILFHUV� DW� WKH�XWPRVW� ERGLO\� DQG� ILQDQFLDO� ULVN�� WKH� VHFUHW� RI� LW� MHDORXVO\�JXDUGHG�� WKH� PLOLWDU\� PLQG� ZDV� IXOO� RI� LW� ± DQG� DW� ODVW� LW�EHFDPH�NQRZQ��/LNH� WKH�0DXVHU� LW� LV�D�PRVW� LQHIILFLHQW� W\SH�RI� PDJD]LQH� ULIOH�� KDYLQJ� D� IL[HG� XQGHU�EDUUHO� WXEXODU�PDJD]LQH��DQG�DQ ROG�IDVKLRQHG�PHFKDQLVP��EXW�EDOOLVWLFDOO\�LW� LV� D� VXSHULRU� DUP�� L�H��� LW� VKRRWV�ZHOO� DIWHU� WKH�FDUWULGJH� LV�JRWWHQ�LQWR�WKH�ILULQJ�FKDPEHU��EHFDXVH�WKH�FDOLEHU�LV�JRRG�±�� PP�� ± EHFDXVH� WKH� EXOOHW� LV� IDLUO\� ZHOO� SURSRUWLRQHG��EHFDXVH� WKH� ULIOLQJ� LV� JRRG�� EHFDXVH� WKH� UHFRLO� LV� OLJKW�� DQG�DERYH�DOO��EHFDXVH�WKH�FKDUJH�PDNHV�WKH�EXOOHW�JR�IDVW��%XW�DOO�WKRVH�VKRRWLQJ�TXDOLWLHV�KDYH�DEVROXWHO\�QRWKLQJ�WR�GR�ZLWK�WKH� PHULWV� RI� WKH� EUHHFK� PHFKDQLVP� DQG� WKH� PDJD]LQH�V\VWHP��ZKLFK�DUH�WKRVH�RI�WKH�.URSDWVFKHN�ULIOH�XVHG�LQ�WKH�)UHQFK� QDY\� IRU� WHQ� \HDUV�� $� JXQ� ZLWK� D� JRRG� EDUUHO� DQG�FDUWULGJH� ZRXOG� VKRRW� ZHOO�� HYHQ� LI� LW� KDG� WKH� DEVXUG�6SULQJILHOG�EUHHFK�PHFKDQLVP�DWWDFKHG�WR�LW�%XW� E\� *HUPDQ\¶V� PRYH� ZLWK� WKH� 0DXVHU�� )UDQFH�ZDV�IRUFHG�WR�JHW�VRPH�NLQG�RI�D�PDJD]LQH�DUP��DQG�JHW�LW�DW�RQFH�� DQG� VKH� WRRN� WKH� /HEHO� IRU� VRPH� LQFRPSUHKHQVLEOH�SROLWLFDO� UHDVRQ�� WRRN� LW� WR� KHU� DIIHFWLRQV�� DQG� GHOLJKWV� LQ� LW��DSSDUHQWO\�RQ�WKH�SULQFLSOH�WKDW�WR�KHU�µWLV�³DQ�LOO�IDYRUHG�WKLQJ��VLU�� EXW� PLQH� RZQ�´� +RZHYHU� WKLV� PD\� EH�� VKH� KDV� PDGH�/HEHO� ULIOHV� E\� WKH� KXQGUHG� WKRXVDQG�� DQG� KDV� WKXV�FRPPLWWHG�KHUVHOI�WR�WKH�XVH�RI�WKHP�0HDQZKLOH�$XVWULDQ�FRPPLWWHHV�� OLNH� WKRVH�RI�RWKHU�FRXQWULHV��KDG�EHHQ�H[SHULPHQWLQJ�ZLWK�PDJD]LQH�DUPV��EXW�XQOLNH�WKRVH�RWKHU�FRXQWULHV��WKH\�KDG�± PLUDEOH�GLFWX� ± UHDOO\�DFFRPSOLVKHG� VRPHWKLQJ�� 7KH\� GHFLGHG� WR� DGRSW� WKH�0DQQOLFKHU�� D� JXQ� HPERG\LQJ� PDQ\� UHDOO\� FRPPRQ�VHQVH�LGHDV� 7KH�PDJD]LQH�LV�RI�WKH�IL[HG�XQGHU�EUHHFK�ER[�W\SH��LQ�ZKLFK��ZKHQ�FKDUJHG��WKH�FDUWULGJHV�OLH�ODWHUDOO\��RQH�XSRQ�WKH�RWKHU��DQG�IURP�ZKLFK�WKH\�DUH�IHG�XS�E\�VSULQJV�DV�WKH�EROW�� LQ� LWV� UHFLSURFDWLQJ� PRWLRQV� RI� ORDGLQJ� DQG� H[WUDFWLQJ��
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GLVSRVHV� RI� WKHP�� 7KH� FKDUJLQJ� LV� DFFRPSOLVKHG�� QRW� DV� LV�XVXDO� ZLWK� IL[HG� PDJD]LQHV�� E\� WHGLRXVO\� SURGGLQJ� LQ� WKH�FDUWULGJHV�� RQH� E\� RQH�� EXW� E\� WKH� XVH� RI� D� WLQ� SDFNHW�FRQWDLQLQJ�D�FKDUJH�RI�ILYH�FDUWULGJHV��ZKLFK�ILOOV�LW�E\�D�VLQJOH�PRWLRQ� RI� WKH� KDQG�� DQG� ZKLFK� LV� HMHFWHG� IURP� LW� E\� WKH�PHFKDQLVP�ZKHQ�WKH�FDUWULGJHV�KDYH�EHHQ�ILUHG�7KH� $XVWULDQV� KDYH� ULG� WKHPVHOYHV� RI� WKH� DEVXUG�LGHD�RI�WKH�QHFHVVLW\�RI�D�³FXW�RII´��L�H���D�GHYLFH�E\�ZKLFK�WKH�FKDUJHG�PDJD]LQH� FDQ� EH� KHOG� LQ� UHVHUYH�ZKLOH� WKH� DUP� LV�XVHG�DV�D�VLQJOH�ORDGHU���DQG�DOZD\V�ILUH�IURP�WKH�PDJD]LQH��DV�WKH\�VKRXOG�LI�WKH\�GHFLGH�WKDW�WKH�IL[HG�W\SH�LV�SUHIHUDEOH�WR� WKH� GHWDFKDEOH�� D� PDWWHU� WKDW� ZLOO� EH� OLJKWO\� GLVFXVVHG�KHUHDIWHU�,Q�WKH�PDWWHU�RI�FDOLEHU�$XVWULD�KDV�IDOOHQ�LQ�OLQH�ZLWK�WKH� RWKHU� VPDOO�ERUH� FRXQWULHV�� DQG� DGRSWHG� ������ LQFK��SUDFWLFDOO\� WKH� VDPH� DV� WKDW� RI� (QJODQG�� )UDQFH� DQG� VRPH�RWKHU�FRXQWULHV��WKH�VDPH�WKDW�*HUPDQ\�LV�FRQWHPSODWLQJ�IRU�WKH� JXQ� WR� VXSHUVHGH� WKH� 0DXVHU�� ZKLFK� ZLOO� EH� RI� WKH�0DQQOLFKHU� W\SH��� DQG� WKHUH� LV� EXW� OLWWOH� GLIIHUHQFH� LQ� WKH�EDOOLVWLFV� RI� KHU� DUPV� DQG� WKRVH� RI� WKH� RWKHU� FRXQWULHV�PHQWLRQHG�
(QJODQG� KDV� ODWHO\� DGRSWHG� D� VPDOO�ERUH� ± ������LQFK�FDOLEHU�± PRGLILHG�/HH�PDJD]LQH�ULIOH�± D�/HH�ZLWK�PRVW�RI� WKH� VWURQJ� SRLQWV� RI� WKH�PHFKDQLVP�PRGLILHG� RXW� ± DIWHU�PDNLQJ�D�ORQJ�VHULHV�RI�PRVW�DPXVLQJ�VWHSV�RI�GHYHORSPHQW�LQ� RUGHU� WR� UHDFK� WKH�FRQFOXVLRQ� WKDW� WKLV�DUP�ZDV�VXLWHG� WR�KHU�QHHGV��)RU�VRPH�\HDUV�VKH�KDV�EHHQ�PRUH�WKDQ�FRQWHQW�ZLWK� KHU� IDPRXV� ����� LQFK� FDOLEHU� VLQJOH�ORDGLQJ� 0DUWLQL�+HQU\� ULIOHV� DQG� %R[HU� FDUWULGJHV� ± JXQV� DOPRVW� DV� EDG� LQ�SULQFLSOH�RI�EUHHFK�PHFKDQLVP�DV�RXW�RZQ�6SULQJILHOGV��DQG�FDUWULGJHV�HYHQ�ZRUVH�WKDQ�WKH�8QLWHG�6WDWHV�UHJXODWLRQ�RQHV�± DQG� LQ� KHU� ODWH� ³ZDUV� ZLWK� SHRSOH� ZKR� ZHDU� QRW� WKH�WURXVHUV�´�KHU�VROGLHUV�KDYH�JDOODQWO\�ILUHG�RQ�DQ�HQHP\�ZKHQ�WKH\�NQHZ�IXOO�ZHOO�ZKDW�D�KRUULEOH�SXQLVKPHQW� WKH\�ZHUH� WR�UHFHLYH� IURP� WKH� EUXWDO� UHFRLO� RI� WKHLU� ZHDSRQV�� DQG� KDYH�ERUQH� WKHLU� WRUWXUH� ZLWK� WUXH� (QJOLVK� JULW�� $Q� (QJOLVK� RIILFHU�LQIRUPHG� WKH� ZULWHU� WKDW� WKH� SUDFWLFH� ZDV� D� JUHDW� DLG� WR�JDOODQWU\�LQ�EDWWOH�LQ�6RXWK�$IULFD��IRU�³ZKHQ�D�IHOORZ�KDV�EHHQ�VR�EUXWDOO\�SRXQGHG�E\�KLV�RZQ�ULIOH�KDOI�D�KXQGUHG�WLPHV��KH�GRQ¶W� VR�PXFK�PLQG� KDYLQJ� DQ� DVVHJDL� DV� ELJ� DV� D� VKRYHO�VWXFN�WKURXJK�KLP��LW¶V�UDWKHU�D�UHOLHI��GRQ¶W�\RX�NQRZ�´%XW� WKH� LGHD� RI� D� VPDOO�ERUH� PDJD]LQH� ULIOH� ZDV�ERXQG�WR�ILQG�LWV�ZD\�DFURVV�WKH�&KDQQHO�IURP�WKH�&RQWLQHQW��DQG�� DLGHG�E\� WKH�KDUG�ZRUN�RI� WKH�PRUH�DGYDQFHG�(QJOLVK�PLOLWDU\� PHQ�� LW� VORZO\� IRUJHG� DKHDG� WR� WKH� SRVLWLRQ� RI�DGRSWLRQ� LW� QRZ� KROGV�� 7KH� VDPH� REMHFWLRQV� WR� WKH� W\SH� RI�DUP�ZHUH�PDGH�LQ�(QJODQG�WKDW�DUH�QRZ�KHDUG�LQ�WKH�8QLWHG�6WDWHV��7KH�FRQVHUYDWLYHV�DVVHUWHG�WKDW�ZLWK�D�PDJD]LQH�ULIOH�WKH�PDQ�ZRXOG� ILUH�DZD\�DOO�KLV�FDUWULGJHV�� ,W�ZDV�H[SODLQHG�WKDW� LI� WKH� ILUH�ZDV�PDGH� WR� WHOO��DV� LW�PLJKW��ZLWK� WKH�XVH�RI�SURSHU� JXQV�� LW� ZDV� QRW� KDOI� D� EDG� LGHD� WR� ILUH� DZD\�FDUWULGJHV�� WKDW�� LQGHHG�� VRPH� SHRSOH� WKRXJKW FDUWULGJHV�VKRXOG�EH�ILUHG�IURP�JXQV�HYHQ�LI� LW�VRLOHG�WKHP�ZLWK�SRZGHU�JULPH��7KHQ�LW�ZDV�REMHFWHG�WKDW�WKH�VPDOO�EXOOHW�ZRXOG�PDNH�RQO\� D� OLWWOH� KROH� LQ� D� PDQ�� DQG� WKDW� LW� ZDV� PXFK� PRUH�VDWLVIDFWRU\�WR� OLWHUDOO\� OHW�GD\OLJKW� WKURXJK�RQH¶V�HQHP\�WKDQ�SXQFWXUH�KLP�LQ�VXFK�D�GLOHWWDQWH IDVKLRQ��7KLV�LV�DQ�DUWLFOH�RI�JRRG�ROG�$QJOR�6D[RQ�PLOLWDU\� IDLWK� WKDW� LV� KDUG� WR�DEDQGRQ�ZKHQ� RQH� KDV� EHHQ� EUHG� LQ� LW�� 7RGD\� ZH� OLNH� WKH� LGHD� RI�

SXWWLQJ� ELJ� KROHV� DQG� UDJJHG� RQHV� WKURXJK� RXU� HQHPLHV��HYHQ� DV� GLG� WKDW� LQJHQLRXV� (QJOLVKPDQ�� 3XFNOH�� ZKR�� D�FRXSOH� RI� FHQWXULHV� DJR�� LQYHQWHG� D� PDFKLQH� FDQQRQ�SURYLGHG�ZLWK�WZR�VHWV�RI�FKDPEHUV��³RQQH�ZLWK�URXQGH�KROHV�IRU�VKRRWH\QJH�URXQGH�EXOOHWHV�DJDLQVW�\H�&K\VWLDQQHV��DQG�\H� RWKHU� ZLWK� VTXDUH� KROHV� IRU� VKRRWH\QJH� VTXDUH� EXOOHWHV�DJDLQVW�\H�7XUNHV�´7KH� DUJXPHQW�� ZKLFK� KDV� QRW� \HW� EHHQ� IHOW� LQ� WKH�8QLWHG�6WDWHV��ZDV�HIILFLHQWO\�PDGH�LQ�(QJODQG�WR�SURYH�WKDW�DOO�RQH�UHDOO\�QHHGHG�WR�GR� LQ�EDWWOH�� LQ� WKH�ZD\�RI�KLWWLQJ�DQ�HQHP\��ZDV�WR�GHOLYHU�D�EORZ�RI�VXIILFLHQW�IRUFH�WR�GURS�KLP�LQ�KLV� WUDFNV�� DQG� PDNH� KLP� VWRS� EHLQJ� GLVDJUHHDEOH� ZLWK� KLV�VKRRWLQJ�� DQG� WKDW� LI� RQH� FRXOG� KLW� KLP� KDUG� HQRXJK�� LW�ZDV�MXVW�DV�ZHOO� WR� GR� LW�ZLWK�D� IODVW�IO\LQJ�VPDOO�EXOOHW��DV�ZLWK�D�VORZ�JRLQJ� ELJ� RQH��ZKLOH� LW� ZDV� D�PXFK� HDVLHU�� VXUHU�� DQG�VLPSOHU�WKLQJ�WR�GR�$W� ODVW� WKH� /HH� ULIOH�� ZLWK� LWV� GHWDFKDEOH�PDJD]LQH��ZDV�WULHG��DQG��EHLQJ�IRXQG�ZDQWLQJ��ZDV�LPSURYHG�EDFNZDUG�LQWR� WKH� /HH�%XUWRQ�� DQ� DUP� ZLWK� D� /HH� EROW� DQG� D� IL[HG�XQGHU�EDUUHO� WXEXODU�PDJD]LQH��%XW� WKLV�DUP�ZDV� WRR�DEVXUG�HYHQ� IRU� WKH� FRQVHUYDWLYH� PHQ� ZKR� UHFRPPHQGHG� LW�� DQG�ILQDOO\� WKH� VPDOO�ERUH� /HH� ZDV� DGRSWHG�� 7KHQ� WKH�FRQVHUYDWLYHV� KDG� WKHLU� LQQLQJV�� 7KH� PDJD]LQH� ZDV�GHWDFKDEOH�DQG�PLJKW�EH� ORVW��6R� LW�ZDV�FKDLQHG� WR�WKH�JXQ��DQG�WKH�DUP�ZDV�WKXV�SUHYHQWHG�IURP�KDYLQJ�WKH�FKLHI�PHULW�RI�WKH�V\VWHP�± IDFLOLW\�IRU�EHLQJ�PDGH�D�WUXH�VLQJOH�ORDGHU�RU�D�UHDO�PDJD]LQH�DUP�DW�ZLOO��7KH�UHDVRQ�IRU�FKDLQLQJ�WKH�JXQ�DQG� PDJD]LQH� WRJHWKHU� LV� H[FHOOHQW�� EXW� WKH� LGHD� LV� QRW�WKRURXJKO\� FDUULHG� RXW�� LI� LW� ZHUH�� DOO� WKH� GHWDFKDEOH� SDUWV�VKRXOG�EH�FKDLQHG�WRJHWKHU��7KH�ED\RQHW�DQG�FOHDQLQJ�URG�E\�D� FRXSOH� RI� VKRUW� FKDLQV�� DQG� WKH� FDUWULGJHV� E\� D� KXQGUHG�YHU\� OLWWOH� RQHV� WR� WKH� JXQ�� WKH� JXQ� E\� D� VWRXWHU� RQH� WR� WKH�PDQ��DQG�WKH�PDQ�E\�D�JRRG�VWURQJ�RQH�WR�KLV�FRPUDGHV�7KH� PDJD]LQH� RI� WKH� /HH� V\VWHP� LV� GHVLJQHG� WR�FDUU\� WKH� FDUWULGJHV�RQH�DERYH� WKH�RWKHU��VR� WKDW� WKH�VSULQJ�ZKLFK� SXVKHV� WKHP� XS� FDQ� EH� VXUH� WR� VHUYH� WKHP� WR� WKH�UHFHLYHU� ZLWKRXW� MDPPLQJ�� EXW� WKH� V\VWHP�ZDV� SXW� DVLGH� LQ�(QJODQG� EHFDXVH� LW� ZDV� KHOG� WKDW� QRW� HQRXJK� FDUWULGJHV�FRXOG� EH� VWRZHG� LQ WKDW�ZD\�ZLWKRXW� FDUU\LQJ� WKH� ERWWRP� RI�WKH�PDJD]LQH�WRR�ORZ��DQG�D�FXULRXV�ZLGH�DIIDLU�ZDV�DGRSWHG��ZKLFK� KROGV� WKUHH� FDUWULGJHV� PRUH�� PDNLQJ� WKHP� OLH� LQ�TXLQFXQ[�RUGHU��DQG�WKXV�GHVWUR\V�DOO�FHUWDLQW\�RI�IHHG��,Q�WKH�PDJD]LQH� RIIHUHG�� WKH� IHHG�XS� ZDV� VR VXUH� WKDW� E\� TXLFNO\�UHFLSURFDWLQJ�WKH�EROW�DOO�ILYH�RI�WKH�FRQWDLQHG�FDUWULGJHV�FRXOG�EH�WKURZQ�RXW�EHIRUH�WKH�ILUVW�KDG�IDOOHQ�WR�WKH�JURXQG��LQ�WKH�RQH�DGRSWHG��WKH�UHFRLO�IURP�ILULQJ�LV�QHHGHG�WR�KHOS�WKH�IHHG��DQG�HYHQ�WKHQ�WKH�RQO\�VXUH�WKLQJ�WR�EH�SUHGLFWHG�DERXW�LW� LV�WKDW� WKH�FDUWULGJHV�ZLOO� MDP�DQG� UHIXVH� WR� IHHG�XS�VRRQHU�RU�ODWHU��7KH�DUP�ZDV�GHVLJQHG�WR�EH�XVHG�QRUPDOO\�DV�D�VLQJOH�ORDGHU��ZKLFK�� LQ�DQ� LQVWDQW��E\� WKH�DSSOLFDWLRQ�RI�D�FKDUJHG�PDJD]LQH�� FRXOG� EH� FKDQJHG� WR� D� PDJD]LQH� DUP�� %\� WKH�FKDLQLQJ� RQ� RI� WKH� PDJD]LQH� WKH� %ULWLVK� DXWKRULWLHV� KDYH�FKDQJHG�LW�WR�D�ZHDSRQ�RQ�ZKLFK�WKH�PDJD]LQH�PXVW�DOZD\V�EH� FDUULHG�� DQG� VLQFH� WKLV� ODVW� LV� QRW� DUUDQJHG� WR� UHFKDUJH�TXLFNO\�� LW�PXVW� LQ�DFWLRQ� EH� FDUULHG� FKDUJHG�DQG�FXW� RII�� VR�WKDW� WKH� VLQJOH�ORDGLQJ� IHDWXUH� FDQ� EH� XVHG� IRU� WKH� JUHDWHU�SDUW�RI�WKH�ILULQJ��7KLV�PDNHV�D�³FXW�RII´�QXLVDQFH�QHFHVVDU\��$SSDUHQWO\�WKH�%ULWLVK�DXWKRULWLHV�ZDQWHG�WKH�EDG�IHDWXUHV�RI�D�IL[HG�PDJD]LQH��DQG�LQVLVWHG�XSRQ�KDYLQJ�WKHP�
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7KH� UDWH� RI� GHOLYHU\� RI� ILUH� IURP� WKH� FKDUJHG�PDJD]LQHV�RI� EROW �FORVXUH�� ULJKW� KDQG�ZRUNHG�JXQV�DGDSWHG� WR�UHSHDW�ZLWKRXW�EULQLQJ�WKH�SLHFH�GRZQ�IURP�WKH�VKRXOGHU� ± VXFK�DV�WKH�³/HH�´ ³0DQQOLFKHU�´�DQG�³9HWWHUOL´� ± LV�SUDFWLFDOO\�RQH�VKRW�SHU�VHFRQG�IRU�DOO�RI�WKHP��7KH�WLPHV�RI�PDNLQJ�UHDG\�WKH�SLHFHV�WR� UHQHZ�PDJD]LQH� ILUH� GLIIHU� ZLGHO\�� DV� LV� DSSDUHQW� IURP� WKH�GLIIHUHQFHV�LQ�WKH�GHYLFHV�6XFK�ILUH��ZKHQ�JXQSRZGHU�FDUWULGJHV�DUH�XVHG ��LV��RI�FRXUVH�� GHOLYHUHG� WKURXJK� VPRNH�� DQG� LWV� DFFXUDF\� GHSHQGV�XSRQ�WKH�QLFHW\�ZLWK�ZKLFK�WKH�ILUHU�FDQ�SRLQW�DW�DQ�REMHFW�WKDW�KH�VDZ�EHIRUH�WKH�VPRNH�FXW�RII�KLV�YLHZ�7KH� JUHDW� DGYDQWDJH� RI� GHWDFKDEOH� RU� TXLFN�UHFKDUJLQJ� V\VWHPV� OLHV� LQ� WKH� SRVVLELO LW\� RI� TXLFN� UHQHZDO� RI�PDJD]LQH�ILUH��QRW�LQ�TXLFN�GHOLYHU\��$Q�LQFUHDVH�LQ�VSHHG�RI�WKH�0DQQOLFKHU�RYHU�WKH�/HH�LV�FODLPHG�IURP�WKH�IDFW�WKDW�WKH�EROW�LV�ORFNHG�DV� LW� LV� SXVKHG� IRUZDUG�� DQG� GRHV� QRW� UHTXLUH�� DV�GRHV�WKDW�RI�WKH�/HH��D�TXDUWHU�WXUQ�WR�VHF XUH�LW�:LWK�FKDUJHG�PDJD]LQHV�DW� KDQG�� WKH�/HH�KDV�EHHQ�ILUHG�VL[W\�WLPHV�D�PLQXWH�,Q�SURRI�ILULQJ� ± QRW�EULQLQJ�WKH�SLHFHV�WR�WKH�VKRXOGHU�± WKH� ZULWHU� XVXDOO\� ILUHV� RQH� WKRXVDQG� URXQGV� LQ� WZHQW\� ILYH�PLQXWHV� IURP� RQH� KXQGUHG� JXQV�� WHQ� URXQGV� IURP� WZR�PDJD]LQHV��IURP�HDFK�SLHFH�

7KH\�KDYH�JRWWHQ�WKHP�DW�WKH�H[SHQVH�RI�QHDUO\�DOO�WKH� JRRG� SRLQWV� RI� WKH� PHFKDQLVP� WKH\� KDYH� FKRVHQ�� DQG�KDYH�PLVVHG�WKH�EHVW�IHDWXUHV�RI�D�IL[HG�V\VWHP�%DOOLVWLFDOO\�� WKH� (QJOLVK� /HH� LV� JRRG�� DQG� E\�DFFHQWXDWLQJ� WKH� IDFW� WKDW� WKH�JXQV�VKRRW�ZHOO�� DQG� WKDW� WKH�QHZ� FDUWULGJHV� DUH� H[FHOOHQW�� ZKLOH� FDUHIXOO\� DYRLGLQJ� WKH�TXHVWLRQ�RI�ZK\�WKHUH� LV�DQ\�PDJD]LQH�DW�DOO�� WKH�DXWKRULWLHV�FDQ�GRXEWOHVV�PDNH�WKH�EUDYH�%ULWLVK�VROGLHU�DV�SURXG�RI�KLV�FXULRXV� ZHDSRQ� DV� WKH� JDOODQW� )UHQFK� ZDUULRU� RI� KLV� ROG�IDVKLRQHG�DUP��WKH�/HEHO�
/LWWOH� 6ZLW]HUODQG� KDV� OHG� WKH� ZRUOG� LQ� PLOLWDU\�PDWWHUV�HYHU�VLQFH�VKH�VR�JUHDWO\�DVWRQLVKHG� LW�DW�6HPSDFK�E\� SURYLQJ� WKDW� WKH� WKHQ� GHVSLVHG� LQIDQWU\� �ZKLFK� IRU�FHQWXULHV� KDG� EHHQ� LQ� WKH� KDELW� RI� EHLQJ� ULGGHQ� GRZQ� DQG�OHLVXUHO\� VSLWWHG� E\� WKH� PHQ�DW�DUPV�� ZDV� TXLWH� FDSDEOH� RI�FRSLQJ�ZLWK�LURQ�FODG�FDYDOU\��DQG�HYHQ�RI�SXOOLQJ�WKH�DUPRUHG�NQLJKWV�RXW�RI� WKHLU�VDGGOHV�DQG�RSHQLQJ� WKHQ�DV�RQH�ZRXOG�R\VWHUV��6KH� OHDGV� LQ�PLOLWDU\�PDWWHUV�� LQ� WKDW� VKH� LV�DEOH� WR�SURGXFH�WKH�PRVW�HIIHFWLYH�ILJKWLQJ�XQLWV��DV�UHJDUGV�ERWK�WKH�PDQ�DQG�WKH�PDWHULDO�RI�ZKLFK�VXFK�D�XQLW�FRQVLVWV��HDFK�DW�WKH� OHDVW� H[SHQVH� LQ� PRQH\� DQG� ZLWK� WKH� OHDVW� ORVV� RI�SURGXFWLYH� ODERU��6KH�DGRSWHG�PDJD]LQH� ULIOHV� WZHQW\� \HDUV�DJR��ZKHQ� RWKHU� QDWLRQV�ZHUH� TXLEEOLQJ� DERXW� WKH�ZDVWH�RI�DPPXQLWLRQ� WKDW� ZRXOG� IROORZ� WKH� XVH� RI� VLQJOH�ILUH� EUHHFK�ORDGHUV��DQG�VKH�UHGXFHG�WKH�FDOLEHU�RI�KHU�JXQV�ZKLOH�RWKHU�FRXQWULHV� ZHUH� VWLOO� IL[HG� LQ� WKHLU� DGKHVLRQ� WR� ELJ� EXOOHWV��7KHVH� WKLQJV�� FRXSOHG� ZLWK� WKH� IDFW� WKDW� ZLWKLQ� WKUHH� GD\V�IURP� WKH� FDOO� WR� DUPV� VHYHQW\� WKRXVDQG� WHUULEO\� VWUDLJKW�VKRRWLQJ�DQG�IXOO\�HTXLSSHG�6ZLW]HUV�ZHUH� WURRSLQJ�RYHU�WKH�PRXQWDLQV�� OHDG� *HUPDQ\�� IOXVKHG� ZLWK� WKH� FRQTXHVW� RI�)UDQFH�� WR� FRQFOXGH� WKDW� WKH� VRYHUHLJQLW\� RI� WKH� *HUPDQ�FDQWRQV��ZKLFK� VKH�KDG� LPSHULRXVO\�GHPDQGHG��ZDV�QRW� VR�QHFHVVDU\�DIWHU� DOO�� ,Q� IDFW��XSRQ�FRQVLGHUDWLRQ� LW�ZDV� IRXQG�WKDW� WKH� (PSLUH� GLG� QRW� ZDQW� DQ\� 6ZLVV� FDQWRQV�� DQG� WKDW�6ZLW]HUODQG�PLJKW�NHHS�WKHP�MXVW�DV�ZHOO�QRW�7KH� 6ZLVV� 9HWWHUOL� ZKHQ� LW� ZDV� DGRSWHG� ZDV� D�PDJQLILFHQW� DUP�� DQG� WRGD\� LW� LV� YHU\� JRRG� IRU� DQ� DUP� RI� D�IL[HG�XQGHU�EDUUHO�PDJD]LQH�V\VWHP��DQG�DQVZHUV�LW�SXUSRVH�RI� PDNLQJ� SHRSOH� YHU\� XQZLOOLQJ� WR� KDYH� LW� SRLQWHG� DW� WKHP�ZKLOH� WKH� QHZ� DUP� LV� EHLQJ� GHFLGHG� XSRQ�� 7KLV� ODVW� ZLOO� RI�FRXUVH�KDYH�D�ER[�PDJD]LQH��3HUKDSV�LW�ZLOO�EH�WKH�5XELQ��D�ILQH�JXQ�RI� WKH�0DQQOLFKHU� W\SH��ZLWK�D�EROW� FORVXUH� OLNH� WKH�9HWWHUOL��ZLWK�ZKLFK�WKH�6ZLVV�DUH�IDPLOLDU��6ZLW]HUODQG�LV�WRR�SRRU�WR�FKDQJH�KHU�DUPV�RIWHQ��DQG�VKH� LV�VHDUFKLQJ�UDSLGO\�EXW�VXUHO\�IRU�WKH�EHVW�JXQ�DQG�FDUWULGJH�IRU�KHU�SXUSRVHV�
,WDO\�KDV�FRQYHUWHG�KHU�VLQJOH�ILUH�9HWWHUOLV��JXQV�OLNH�WKH�6ZLVV��EXW�PDGH�ZLWKRXW�PDJD]LQHV��LQWR�PDJD]LQH�DUPV�E\�IL[LQJ�WR�WKHP�D�ER[�PDJD]LQH�± WKH�9LWDOL�± VRPHWKLQJ�OLNH�WKH� 0DQQOLFKHU�� DQG� OLNH� LW� FKDUJHG� IURP� DERYH� ZLWK� RQH�PRWLRQ�E\�WKH�XVH�RI�D�SDFNHW�RI�FDUWULGJHV�7KH�SDFNHW�RI�WKH�9LWDOL� LV�FDUGERDUG��LQVWHDG�RI�WKH�WLQ� RQH� RI� WKH� $XVWULDQ� ZHDSRQV�� 7KLV� FRQYHUVLRQ� LV� QRW�DOWRJHWKHU�VDWLVIDFWRU\��EXW�LW�LV�LQH[SHQVLYH�DQG�ZLOO�IDLUO\�ZHOO�EULGJH�RYHU�WKH�SHULRG�RI�WUDQVLWLRQ�WR�VRPHWKLQJ�EHWWHU�
,Q� 5XVVLD� WKHUH� LV� DW� SUHVHQW� DQ� DSSDUHQW� UHDFWLRQ�DJDLQVW�WKH�PDJD]LQH�JXQ�LGHD��EXW��LI�RQH�PD\�WUXVW�UHSRUWV��D�UHDO�VHDUFK�LV�EHLQJ�PDGH�IRU�D�EHWWHU�DUP�WKDQ�KDV�WKXV�IDU�EHHQ�EURXJKW� IRUZDUG�� ,W� LV�VDLG� WKDW�5XVVLD� LV�GHPDQGLQJ�D�

UHFRLO�DFWXDWHG��DXWRPDWLF� ULIOH��ZKLFK�ZLOO� UHTXLUH�RQO\�D�SXOO�RI� WKH� WULJJHU� WR� ILUH� DV� ORQJ� DV� WKHUH� DUH� FDUWULGJHV� LQ� WKH�PDJD]LQH��DQG�D�VPRNHOHVV�KLJK�SRZHU�FDUWULGJH��EHIRUH�VKH�UHDUPV��DQG�PHDQWLPH��KHU�VROGLHUV�DUH�FDOOHG�XSRQ� WR� WUXVW�WR� WKHLU� VLQJOH�ORDGLQJ� ULIOHV� ± ³WR� VWLOO� KDYH� IDLWK� LQ� WKHLU�VSOHQGLG�%HUGDQV´�± DQG�WR�GHSHQG�XSRQ�WKH�ED\RQHW�DV�WKH�UHDO�ZHDSRQ�ZLWK�ZKLFK�WR�VHWWOH�DQ�DIIDLU�,Q� D� UHFHQW� ZRUN� RQ� WDFWLFV� *HQHUDO� 'UDJRPLURY�VWURQJO\�IDYRUV�WKH�IUHH�XVH�RI�WKH�ED\RQHW��DQG�SRLQWV�RXW�WKH�QHFHVVLW\� IRU� WUDLQLQJ� PHQ� WR� KDQGOH� LW� SURSHUO\�� ,Q� KLV�LQVWUXFWLRQV�IRU�WUDLQLQJ�WKH�LQGLYLGXDO�VROGLHU�RU�EDWWDOLRQ��LW� LV�DOZD\V� WKH� ED\RQHW� WKDW� PXVW� EH� FRQVLGHUHG� DV� WKH� EHVW�NLOOLQJ� WRRO�� ³%XW� VSHFLDO� DWWHQWLRQ� PXVW� EH� SDLG� WR� SURPSW�ZLWKGUDZDO�RI�WKH�ED\RQHW�LPPHGLDWHO\�WKH�EORZ�LV�GHOLYHUHG�´�KH�VD\V� LQ�KLV� ³,QGLYLGXDO� ,QVWUXFWLRQ�´�7KH�ED\RQHW�PXVW� EH�ZLWKGUDZQ�TXLFNO\��VR�DV�WR�EH�DEOH�WR�VWLFN�LW�WKURXJK�WKH�QH[W�HQHP\�ZLWKRXW�ORVV�RI�WLPH��7KLV�ZRXOG�EH�YHU\�GLVDJUHHDEOH�IRU�WKH�HQHP\�DQG�YHU\�DPXVLQJ�IRU�WKH�5XVVLDQV��ZKHQ�WKH\�DUULYHG�DW�D�SODFH�ZKHUH�VXFK�GLYHUVLRQ�FRXOG�EH�LQGXOJHG�LQ��EXW�VR�YHU\�IHZ�FRXOG�HYHU�JHW�WKHUH��LI�WKH\�DGYDQFHG�LQ�WKH�IDFH� RI� PRGHUDWHO\� JRRG� PDJD]LQH�ULIOH� ILUH�� WKDW� ZKDW� WKH\�PLJKW�GR�VHHPV�KDUGO\�ZRUWK�WKH�FRQVLGHUDWLRQ�RI�DQ\RQH�
7KH� 7XUNV� KDYH� IRXQG� WKH� 0DXVHU� ODUJH�ERUH�PDJD]LQH� ULIOH� VXIILFLHQWO\� JRRG� IRU� WKHP�� DQG� KDYH� ERXJKW���������± FDOLEHU�������LQFK�%XW�WKH�7XUNLVK�VHOHFWLRQ�RI�DUPV�GRHV�QRW�FRXQW�IRU�PXFK��EHFDXVH�LW�LV�DOZD\V�VR�YHU\�PXFK�PRUH�D�TXHVWLRQ�RI�ZKR�PDNHV� WKH�EDUJDLQ� IRU�ZHDSRQV� WKDQ�RI�ZKDW� WKH�JXQV�DUH�ZDQWHG�IRU�6SDLQ� DQG� 3RUWXJDO� DUH� ERWK� ZRUNLQJ� WRZDUG� D�VPDOO�ERUH� ULIOH� ZLWK� WKH� ER[� IRUP� RI� PDJD]LQH�� EXW� QR�GHFLVLRQ��LI�PDGH��LV�DV�\HW�PDGH�SXEOLF�1RUZD\�DQG�6ZHGHQ��DIWHU�WU\LQJ�VHYHUDO�ODUJH�ERUH�WXEXODU�PDJD]LQH�JXQV��DQG�SXWWLQJ� WKH�.UDJV�3HWHUVHQ�DQG�-DUPDQQ�LQWR�VHUYLFH��DUH�QRZ�IDOOLQJ� LQWR� OLQH�ZLWK�WKH�RWKHU�FRXQWULHV��DQG�VHOHFWLQJ�DQ�DUP�RI�WKH�IDYRULWH�W\SH�%HOJLXP� KDV� DGRSWHG� WKH� 1DJDQW�� D� JXQ� RI� WKH�0DQQOLFKHU�W\SH��DQG�'HQPDUN�KDV�FKRVHQ�D�VPDOO�ERUH�ULIOH��EXW�RI�ZKDW�NLQG�WKH�ZULWHU�LV�XQDEOH�WR�VD\�
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�7KDW� WKH�VPDOO�EXOOHW� LV�FDSDEOH�RI�PDNLQJ�D�JRRG�VKRZLQJ�RQ�D�YHUWLFDO� WDUJHW� LV�SXW�EH\RQG�TXHVWLRQ�E\� WKH�IDFW�WKDW�ZLWK�VWHHO�MDFNHWHG�EXOOHWV�LQ�/RUHQ]�DPPXQLWLRQ�D�WDUJHW�RI�ILYH� KXQGUHG� VKRWV� ZDV� PDGH� DW� IRXU� KXQGUHG� PHWHUV� UDQJH��ZKLFK�VKRZHG�WKDW�HLJKW\�SHU�F HQW�RI�WKH�EXOOHWV�VWUXFN�ZLWKLQ�D�UHFWDQJOH������LQFK�[������LQFK�

)RUP� WKLV�JODQFH�DW� WKH�FRQGLWLRQ�RI� WKH�PDJD]LQH�ULIOH� TXHVWLRQ� LQ� (XURSH� LW� LV� HYLGHQW� WKDW� QHDUO\� DOO� WKH�FRXQWULHV�RI�WKDW�FRQWLQHQW�KDYH�DUULYHG�DW�WKH�FRQFOXVLRQ�WKDW�WKH\�QHHG�VPDOO�ERUH�PDJD]LQH�JXQV��DQG�WKDW�WKH�ZHLJKW�RI�SUHIHUHQFH� LV� ZLWK� WKH� ER[� IRUP� RI� PDJD]LQH� IL[HG� WR� WKH�SLHFH��7KH�VPDOO�FDOLEHU�ULIOH� LV�VXSHULRU� WR�WKH�ELJ�ERUH�RQH��VLPSO\�EHFDXVH� LW� VKRRWV�VWUDLJKWHU� DQG�KLWV� KDUGHU�� ,I� D�ELJ�KHDY\�EXOOHW�FRXOG�EH�PDGH�WR�JR�DV�IDVW�DV�D�VPDOO�OLJKW�RQH��LW�ZRXOG��RI�FRXUVH�� KLW�KDUGHU��EXW� WKLV�FDQQRW�SUDFWLFDOO\� EH�DFFRPSOLVKHG�EHFDXVH�WKHUH�DUH�WZR�YHU\�VWULQJHQWO\�OLPLWLQJ�FRQGLWLRQV� WR�EH�WDNHQ�LQWR�DFFRXQW�± WKH�DPRXQW�RI�UHFRLO�D�PDQ�FDQ�VWDQG�DQG�WKH�ZHLJKW�RI�WKH�JXQ�KH FDQ�FRQYHQLHQWO\�FDUU\� DERXW�� ,I� WKH� 6SULQJILHOG� ULIOHV� ZHUH� SURYLGHG� ZLWK�FDUWULGJHV� RI� VXFK� SRZGHU� FKDUJHV� DV� WR� PDNH� WKH� 8QLWHG�6WDWHV�EXOOHWV�JR�DV�IDVW�DV�PRGHUQ�RQHV�GR��DQG�LI�WKH\�ZHUH�ILUHG�E\�PHQ�LQ�OLQH��WKHQ�PRVW�FHUWDLQO\�HYHU\�PDQ�ZRXOG�EH�NQRFNHG� IODW� RQ� KLV� EDFN� E\� WKH� UHFRLO� RI� KLV� RZQ� JXQ�� DQG�ZRXOG� FHUWDLQO\� IHHO� KHVLWDQF\� DERXW� OHWWLQJ� RII� KLV� SLHFH� D�VHFRQG�WLPH�� LI� WKH�JXQ�ZHUH�PDGH�KHDY\�HQRXJK�WR�DEVRUE�VR�PXFK�RI� WKH� UHFRLO� WKDW� WKH�UHVW�FRXOG�EH�ERUQH�� WKHQ� WKH�PDQ�FRXOG�KDUGO\�FDUU\�LW�DW�DOO��1RZ��WKH�ZHLJKW�RI�D�JXQ�WKDW�FDQ�EH�FRQYHQLHQWO\�KDQGOHV�E\�WKH�DYHUDJH�PDQ�LV�EHWZHHQ�HLJKW� DQG� WHQ� SRXQGV�� DQG� WKH� DPRXQW� RI� UHFRLO� KH� LV�H[SHFWHG� WR� VWDQG�XS� DJDLQVW� YDULHV� IURP������PNJV�� LQ� WKH�(QJOLVK�0DUWLQL�+HQU\�WR������PNJV��LQ�WKH�6ZLVV�9HWWHUOL��DQG�WKH�SUREOHP�LV� WR�PDNH�WKH�EXOOHW�VWULNH�WKH�KDUGHVW�SRVVLEOH�EORZ� DQG� IO\� LQ� WKH� OHDVW� FXUYHG� WUDMHFWRU\� XQGHU� VXFK�UHVWULFWLRQV�RI�WKH�ZHLJKW�RI�WKH�SLHFH�DQG�ZRUN�RI�UHFRLO��7KH�ROG�LGHD�WKDW�WKH�HQHUJ\�RI�WKH�EXOOHW�RI�WKH�EXOOHW�OHDYLQJ�WKH�PX]]OH�ZDV�HTXDO� WR� WKH�HQHUJ\�RI� WKH�JXQ� LQ� UHFRLOLQJ�KDV�EHHQ�IRXQG�XSRQ� LQYHVWLJDWLRQ� WR�EH�YHU\�HUURQHRXV� LQGHHG��DQG� WKDW�DPRQJ�RWKHU�WKLQJV�WKH�GLDPHWHU�DQG�ZHLJKW�RI� WKH�EXOOHW� PXVW� EH� FRQVLGHUHG�� $FFRUGLQJ� WR� ROG� UXOHV�� LI� WKH�HQHUJ\�RI�WKH�EXOOHWV�ZHUH�HTXDO��WKH�UHFRLO�IURP�JXQV�RI�WKH�VDPH� ZHLJKW� ZRXOG� EH� HTXDO�� ZKHWKHU� WKH� EXOOHW� HQHUJLHV�ZHUH�GHULYHG�IURP�D�IDVW�IO\LQJ�VPDOO�RQH�RU�D�VORZ�JRLQJ�ELJ�RQH�� WKH�HQHUJ\�EHLQJ��RI�FRXUVH�� WKH�FRPELQDWLRQ�RI�ZHLJKW�DQG�YHORFLW\�,Q�EDOOLVWLFV�WKHUH�DUH�PDQ\�TXDOLWLHV�FRQQHFWHG�ZLWK�WKH� SUHVVXUHV� RI� WKH� SRZGHU� JDVHV� DQG� WKH� WLPHV� WKDW� D�SURMHFWLOH�LV�LQ�WKH�ERUH�WKDW�FDQQRW�EH�VDWLVIDFWRULO\�PHDVXUHG�DW�SUHVHQW��DQG�VRPH�RI�WKHVH�YHU\�TXDOLWLHV�DUH�IXQFWLRQV�RI�UHFRLO��EXW�HQRXJK�LV�NQRZQ�RI� WKHP�WR�SUDFWLFDOO\�GHWHUPLQH�WKH� DGYDQWDJH� RI� D� VPDOO� FDOLEHU� LQ� UHGXFLQJ� UHFRLO�� )RU�H[DPSOH�� WKH� VPDOO� EXOOHW� OHDYLQJ� WKH�PX]]OH� RI� WKH� )UHQFK�/HEHO�JXQ�VWULNHV�D�EORZ�RQH�WKLUG�KHDYLHU�WKDQ�GRHV�WKH�ELJ�RQH�RI�WKH�6SULQJILHOG��ZKLOH�WKH�UHFRLO�LV�PRUH�WKDQ�RQH�WKLUG�OHVV� :KHQ� VPDOO�FDOLEHU� JXQV� ZHUH� ILUVW� DGYRFDWHG�� LW�ZDV� VXSSRVHG� WKDW� WKHLU� VPDOO� EXOOHWV� ZRXOG� QRW� KDYH�VXIILFLHQW�³VWRSSLQJ�HIIHFW´�IRU�KRUVHV�HYHQ�LI�WKH\�GLG�IRU�PHQ��EXW� H[SHULPHQWV� KDYH� VKRZQ� WKDW� FDYDOU\� ZRXOG� IDUH� QR�EHWWHU�XQGHU�WKHLU�ILUH�WKDQ XQGHU�WKDW�RI�WKH�ELJ�ERUHV��,I�WKH�VPDOO� EXOOHW� ILQGV� D� ERQH� RU� YLWDO� SDUW� WKH� VKRFN� LV� LQ�SURSRUWLRQ� WR� WKH� ZHLJKW� RI� EORZ� VWUXFN�� ZKLFK� KDV� EHHQ�VKRZQ� WR� PRUH� WKDQ� HTXDO� WKDW� RI� WKH� ELJ� RQH�� LI� D� IOHVK�ZRXQG�LV�PDGH��LW�LV�RI�FRXUVH�OHVV�VHULRXV�:LWK�WKH�IODW�WUDMHFWRU\�RI�WKH�VPDOO�EXOOHW�WKH�³GDQJHU�VSDFH´�LV�LQFUHDVHG��L�H���D�PDQ�PD\�EH�KLW�ZKHQ�WKH�GLVWDQFH�

KH�LV�DZD\�LV�QRW�VR�H[DFWO\�NQRZQ��D�WKLQJ�H[WUHPHO\�GLIILFXOW�WR�NQRZ� LI�KH�EH�UXQQLQJ� WRZDUG�RU�DZD\� IURP� WKH�ILUHU��7KH�0DXVHU�DQG�+HEOHU�FDUWULGJHV�PD\�EH�FRPSDUHG�WR�LOOXVWUDWH�WKLV� SRLQW�� ,I� ERWK� JXQV� ZHUH� SURSHUO\� VLJKWHG� DQG� SURSHUO\�DLPHG�DW�WKH�EHOW�SODWH�RI�D�PDQ�VXSSRVHG�WR�EH�����PHWHUV�DZD\�� WKH�0DXVHU�EXOOHW�ZRXOG�JR�RYHU�KLV�KHDG�RU�IDOO�VKRUW�RI� KLP� LI� KH� KDSSHQHG� WR� EH� WZHQW\�WKUHH�PHWHUV� QHDUHU� RU�WZHQW\�WKUHH�PHWHUV� IDUWKHU�DZD\� WKDQ� WKH� VXSSRVHG� UDQJH��7KH�+HEOHU�EXOOHW�ZRXOG�VWULNH�KLP�LI�KH�ZDV�ZLWKLQ����PHWHUV�RI�WKH�VXSSRVHG�GLVWDQFH��QHDUHU�RU�IDUWKHU�$� JUHDW� PDQ\� WDUJHW�VKRRWHUV� GR� QRW� OLNH� VPDOO�EXOOHWV� EHFDXVH� SUHWW\� WDUJHWV� FDQQRW� EH� PDGH� ZLWK� WKHP��WKH\�DUH�PRUH�HDVLO\�DIIHFWHG�E\�ZLQG�DQG�VOLJKW�GLIIHUHQFHV�LQ� VKRRWLQJ� FRQGLWLRQV�� DQG� FRQVHTXHQWO\� GR� QRW� VWULNH� VR�QHDU� WRJHWKHU� RQ� WKH� YHUWLFDO� WDUJHW� SODFHG� DW� DQ� H[DFWO\�PHDVXUHG�DQG�NQRZQ�GLVWDQFH�

7R� WKH� WDUJHW�VKRRWHU� LW� PDNHV� QR� GLIIHUHQFH�ZKHWKHU�RU�QRW�KLV�EXOOHW�ZRXOG�KDYH�VWUXFN� WKH�WDUJHW�KDG�LW�EHHQ�DW�D�JUHDWHU�RU�OHVV�GLVWDQFH��EHFDXVH�KH�DOZD\V�NQRZV�H[DFWO\� KRZ� IDU� DZD\� LW� LV�� WR� WKH� VROGLHU� LW� PDNHV� DOO� WKH�GLIIHUHQFH� LQ� WKH� ZRUOG�� EHFDXVH� KH� UDUHO\� NQRZV� ZLWK� DQ\�H[DFWQHVV�WKH�GLVWDQFH�WR�KLV�HQHP\�$Q� DUP\� RIILFHU� H[SUHVVHG� WKH� FRQGLWLRQV�ZKHQ� KH�VDLG�� ³2XU� JXQ� ZLOO� KLW� ZHOO� HQRXJK� ZKHQ� \RX� NQRZ� ZKHUH�\RXU�PDUN� LV�DQG�VKRRW� ULJKW��EXW�ZH�ZDQW�D�VPDOO�ERUH� WKDW�ZLOO� KLW�ZKHQ�\RX�GRQ¶W� NQRZ�ZKHUH� \RXU�PDUN� LV� DQG�VKRRW�ZURQJ�´
,W� LV� QRW� WR� EH� VXSSRVHG� WKDW� WKHUH�ZHUH� QRW�PDQ\�GLIILFXOWLHV� WR�EH�RYHUFRPH�EHIRUH� WKH� VPDOO�FDOLEHU�JXQ�DQG�FDUWULGJH�FRXOG�EH�PDGH�WR�ZRUN�VDWLVIDFWRULO\��7KH�IDVW�IO\LQJ�EXOOHW�QHHGHG�JUHDW�VSHHG�RI�URWDWLRQ��DQG�OHDG�ZDV QRW�KDUG�HQRXJK� WR� VWDQG�EHLQJ�SXVKHG�VR� IDVW� DQG�VSXQ�DURXQG�VR�IDVW�� ,W�ZRXOG� QRW� NHHS� WKH� ULIOLQJ�DQG�ZRXOG� ³OHDG´� WKH�ERUH�ZKHQ� WKH� WZLVW� ZDV� PDGH� DV� VKDUS� DV� QHFHVVDU\�� DQG� VR�UHFRXUVH� ZDV� KDG� WR� HQFORVLQJ� LW� LQ� DQ� HQYHORSH� RI� KDUGHU�PDWHULDO� ,Q� (QJODQG� DQG� )UDQFH� IHUUR�QLFNHO� DQG� QLFNHO� DUH�IDYRUHG�IRU� WKLV�HQYHORSH�EHFDXVH� WKH\�DUH�FRQVLGHUHG�KDUG�DQG�WRXJK�HQRXJK�IRU�WKH�SXUSRVH��DQG�GR�QRW�FRUURGH�HDVLO\��,Q�6ZLW]HUODQG�DQG�'HQPDUN�FRSSHU�LV�XVHG��ZKLOH�LQ�$XVWULD�DQG�*HUPDQ\�VWHHO�LV�SUHIHUUHG�6WHHO�VHHPV�WR�EHVW�DQVZHU� WKH�SXUSRVHV�RI�JLYLQJ�WKH� EXOOHW� D� JRRG KROG� RQ� WKH� ULIOLQJ�� DQG� RI� NHHSLQJ� LW� LQ�VKDSH�IRU�H[WUHPH�SHQHWUDWLRQ��EXW�LW�PXVW�EH�FRYHUHG�ZLWK�DQ�REMHFWLRQDEOH�RXWVLGH�OXEULFDQW�RU� LW�ZLOO�UXVW�EDGO\��&RSSHU� LV�DSW� WR� IO\�RII��1LFNHO�JLYHV�JRRG�UHVXOWV��EXW� LV�QRW�VR� UHDGLO\�DWWDFKHG� WR� WKH� OHDG� DV� WKH� VWHHO�� 7KH� PHWKRG� RI� PDNLQJ�WKHVH� EXOOHWV� ZLWK� GLIIHUHQW� MDFNHWV� LV� PXFK� WKH� VDPH�� 7KH�MDFNHW� LV�GUDZQ� WR�VKDSH�DV� LV�D�FDUWULGJH�FDVH��DQG� WLQQHG��WKH� OHDG� LV� WKHQ�SXW� LQ�SODFH�DQG WKH�ZKROH� UDLVHG� WR�D�KHDW�KLJK� HQRXJK� WR� VROGHU� WKH� MDFNHW� DQG� FRUH� WRJHWKHU�� 7KH�



:NK�9SGRR�'XSY�UL�+[XUVKGT�'XSOKY

�





�$�FRXSOH�RI� \HDUV�DJR�� LQ�$XVWULD�� KDUGHQHG� OHDG�XQMDFNHWHG��VWHHO �MDFNHWHG��QLFNHO �MDFNHWHG��DQG�FRSSHU �MDFNHWHG�EXOOHWV�ZHUH�ILUHG�DJDLQVW�D�WDUJHW�FRPSRVHG�RI�WKUHH�DQG�D�KDOI�LQFKHV�RI�EHHFK�ZRRG�LQ�IURQW�RI�D�VWHHO�SODWH�QLQH �WHQWKV�RI�DQ�LQFK� WKLFN�� WKH� ZKROH� VXSS RUWHG� RQ� EHHFK�ZRRG� EDFNLQJ�� 7KH�VWHHO�DQG�QLFNHO �MDFNHWHG�EXOOHWV�SDVVHG�WKURXJK�WKH�WDUJHW�ZLWK�OLWWOH�GHIRUPDWLRQ��DQG�SHQHWUDWHG�WKUHH�LQFKHV�LQWR�WKH�EDFNLQJ��7KH� KDUGHQHG� OHDG� DQG� FRSSHU �MDFNHWHG� EXOOHWV� ZHUH� VWRSSHG�E\� WKH�VWHHO�SODWH��$W� WZR�KXQGUH G�DQG� WZHQW\� \DUGV� WKH�/HEHO�EXOOHW� SHQHWUDWHV� ILIWHHQ� LQFKHV�RI� VROLG�RDN��7KH�QHZ�*HUPDQ�EXOOHW�KDV�SHUIRUDWHG��PDGH�D�FOHDQ�KROH�WKURXJK��D�VWHHO�SODWH�����LQFKHV�WKLFN��7KHVH�JUHDW�SHQHWUDWLRQV�DUH�SULPDULO\�XVHIXO�LQ�JLYLQJ�WKH�EXOOHWV�FDSDELOLW\�IRU� SDVVLQJ� WKURXJK�VHYHUDO�PHQ�RU�DQLPDOV� ZKHQ� PDVVHG�� DV� LQ� D� FKDUJH�� DQG� VHFRQGDULO\�� LQ�JLYLQJ� WKHP�JUHDWHU� ³VHDUFKLQJ´�SRZHU�ZKHQ�XVHG�DJDLQVW� OLJKW�VKHOWHU�WUHQFK� SDUDSHWV�� ZDOOV� RI� ZRRGHQ� KRXVHV�� VLGHV� RI�XQDUPRUHG�VKLSV��DQG�WKH�OLNH�

FRPSRXQG�EXOOHW�LV�WKHQ�VZDJHG�DQG�FXW�WR�VL]H�


7KH� OHDVW� VDWLVIDFWRU\� HOHPHQW� LQ� WKH� PRGHUQ�FDUWULGJH��DV�LW�ZDV�LQ�LWV�SUHGHFHVVRU��LV�WKH�SRZGHU�,W� LV� GLIILFXOW� WR� JHW� D� JXQSRZGHU� WKDW� ZLOO� JLYH� WKH�UHTXLUHG� KLJK� YHORFLW\� ZLWKRXW� PDNLQJ� WKH� SUHVVXUH� LQ� WKH�FKDPEHU� WRR� JUHDW�� %XW� 5XELQ�� LQ� 6ZLW]HUODQG�� JRW� YHU\� IDLU�UHVXOWV� ZLWK� FRPSUHVVHG� SRZGHU�� DQG� (QJODQG� DQG� $XVWULD�XVH�LW�LQ�WKHLU�FDUWULGJHV�)UDQFH�PDGH�XS�D�VXSSO\�RI�FDUWULGJHV�FKDUJHG�ZLWK�%UXJqUH� SRZGHU� ± D� FRPSRXQG� RI� DPPRQLXP� SLFUDWH� DQG�SRWDVVLXP� QLWUDWH� ± ZKLFK� ZHUH� YHU\� VDWLVIDFWRU\� LQ� JLYLQJ�KLJK�YHORFLWLHV�ZLWK�YHU\�OLWWOH�VPRNH�RU�VRXQG��%XW�WKHUH�LV�D�VWURQJ�DVVXPSWLRQ�WKDW�WKH�%UXJqUH�GRHV�QRW�NHHS�ZHOO��DQG�WKDW� ZKHQ� GHWHULRUDWHG� E\� WLPH� LW� JLYHV� GDQJHURXVO\� KLJK�SUHVVXUH��$W�DQ\�UDWH��)UDQFH�LV�QRZ�WU\LQJ�JXQ�FRWWRQ�SHOOHWV�LQ�KHU�VHDUFK�IRU�D�VPRNHOHVV�SRZGHU�7KH�*HUPDQ�'XWWHQKRIHU�SRZGHU�LV�VHPL�VPRNHOHVV�DQG� LV� VXSSRVHG� WR� EH� D� FKHPLFDO� FRPSRXQG FDUULHG� LQ� D�YHKLFOH� RI� SDSHU� SHOOHWV�� :KDWHYHU� LW� LV�� LW� JLYHV� JRRG�YHORFLWLHV�ZLWK�FRQWUROODEOH�SUHVVXUHV��EXW�ZKHWKHU�LW�ZLOO�NHHS�ZHOO�KDV�QRW�EHHQ�VDWLVIDFWRULO\�SURYHG�:LWK� WKH� VPDOO�FDOLEHU� ULIOH� FDPH� WKH� DFWLYH� VHDUFK�IRU�D�FKHPLFDO�FRPSRXQG�ZKLFK�ZRXOG�JLYH�KLJKHU�YHORFLWLHV�DQG�OHVV�IRXOLQJ�RI�WKH�ERUH��IRU�WKH�VPDOOHU�WKH�ERUH�WKH�PRUH�REMHFWLRQDEOH�WKH�IRXOLQJ��WKDQ�GRHV�DQ\�JXQSRZGHU�PL[WXUH��DQG� LW� LV� PRUH� WKDQ� SUREDEOH� WKDW� D� VDWLVIDFWRU\� VPRNHOHVV�DQG� DOPRVW� VRXQGOHVV� FKHPLFDO� SRZGHU�ZLOO� VRRQ� EH� IRXQG��DQG� WKDW� ³WKH� VKDUS� FUDFN� RI� WKH� ULIOH� DQG� WKH� OLJKW� SXII� RI�VPRNH´�ZLOO�VRRQ�EH�WKLQJV�RI�WKH�SDVW�
,Q� UHJDUG� WR� WKH� TXHVWLRQ� RI� ZKHWKHU� D� PDJD]LQH�VKRXOG� EH� IL[HG� RU� GHWDFKDEOH� ZKHQ� WKH� ER[� IRUP� LV� XVHG��WKHUH� DUH� DV� ZLGH� GLIIHUHQFHG� RI� RSLQLRQ� DV� XSRQ� DOO� RWKHU�PDWWHUV�SHUWDLQLQJ�WR�PDJD]LQH�DUPV�:LWK� WKH� $XVWULDQ� 0DQQOLFKHU� WKH� ILUH� LV� DOZD\V�GHOLYHUHG� IURP� WKH� PDJD]LQH�� ZKHQ� LW� LV� FKDUJHG�� 7KLV� LV�JUHDWO\�SUHIHUDEOH�WR�WKH�ROG�PHWKRG�RI�FDUU\LQJ�WKH�PDJD]LQH�FKDUJHG� DQG� ³FXW� RII�´� XQWLO� ZDQWHG� IRU� D� FULWLFDO� PRPHQW��EHFDXVH�LW�FRXOG�QRW�EH�TXLFNO\�UHFKDUJHG�± WKH�PHWKRG�QRZ�LQ� XVH� XSRQ� WKH� /HEHO� DQG� WKH� (QJOLVK� /HH� ± EXW� LW� LV�REMHFWLRQDEOH� LQ� WKDW� LW� GRHV�QRW� KHOS� WKH�PDQ� WR� WKLQN� DV�D�GHWDFKDEOH�PDJD]LQH�PLJKW��0HQ�QHHG�DOO�WKH�DVVLVWDQFH�WKDW�FDQ�EH�KDG�IURP�WKH�PHFKDQLVPV�RI�WKHLU�JXQV�WR�WHOO�WKHP��LQ�WKH� H[FLWHPHQW� RI� D� ILJKW�� ZKHWKHU� WKH\� DUH� ILULQJ� RU� RQO\�SXOOLQJ� WULJJHU�� ,W�PLJKW� EH� VXSSRVHG� WKDW� RQH�ZRXOG�DOZD\V�NQRZ�ZKHQ�KLV�JXQ�ZHQW�RII��EXW�WZHQW\�ILYH�WKRXVDQG�PHQ�DW�*HWW\VEXUJ�WKRXJKW�WKH\�ZHUH�ILULQJ�DW�WKH�HQHP\�ZKHQ�WKH\�ZHUH� QRW� DW� DOO�� DV� VKRZQ�E\� WKH� WZHQW\�ILYH� WKRXVDQG�JXQV�SLFNHG� XS� RQ� WKH� ILHOG�� ZLWK� IURP� WZR� WR� WHQ� FDUWULGJHV�UDPPHG�LQWR�WKHP��:LWK�WKH�0DQQOLFKHU�JXQ��WKHUH�LV�QRWKLQJ�WR�SUHYHQW�D�PDQ� IURP�SXPSLQJ�DZD\�RQ�KLV�EROW� ORQJ�DIWHU�WKH�PDJD]LQH�LV�HPSWLHG��DQG�WKH�WLQ�SDFNHW�FDVH�HMHFWHG��QRU�LV� WKHUH�RQ�WKH�/HH�DV�PDGH�LQ�(QJODQG��EXW� LW�FDQ�EH�PDGH�VR�WKDW�ZKHQ�WKH�ODVW�FDUWULGJH�LV�ILUHG�WKH�EROW�LV�ORFNHG�EDFN��DQG� D� SRVLWLYH� QRWLFH� JLYHQ� WKDW� WKH� PDJD]LQH� PXVW� EH�UHPRYHG�� HLWKHU� WR� DWWDFK� DQRWKHU� RU� WR� ZRUN� WKH� DUP� DV� D�VLQJOH�ORDGHU��1RZ��DV�QLQH�WHQWKV�RI�WKH�ILULQJ�GRQH�LQ�EDWWOH�ZLOO�EH�HPSO\�IDVW�HQRXJK�IURP�D�VLQJOH�ORDGHU��LW�ZRXOG�VHHP�WKDW�WKH�JXQ�ZDQWHG�LV�D�JRRG�VLQJOH�ORDGHU�ZKLFK�FDQ��ZKHQ�QHFHVVDU\��EH�LQVWDQWO\�FKDQJHG�WR�D�PDJD]LQH�DUP�

2I� WKH� JXQV� PHQWLRQHG� LQ� WKLV� SDSHU� WKH�.URSDWVFKHN�/HEHO� LV� D�PDJD]LQH� DUP� ZKLFK� LV� FKDUJHG� DV�VXFK��DQG�WKHQ�FKDQJHG�WR�D�VLQJOH�ORDGHU�E\�FXWWLQJ�RII� WKH�PDJD]LQH��7KH�0DQQOLFKHU� LV�D�PDJD]LQH�DUP� DOZD\V�XVHG�DV� VXFK�� ZKHQ� WKH� PDJD]LQH� LV� FKDUJHG�� DQG� WKH� /HH� DQG�)UDQNOLQ� DUH� VLQJOH�ORDGHUV� ZKLFK� FDQ� EH� FKDQJHG� WR�PDJD]LQH�DUPV�E\�DWWDFKLQJ�WKH�PDJD]LQHV�7KH� ZULWHU� LV� VWURQJO\� LQ� IDYRU� RI� D� GHWDFKDEOH�PDJD]LQH�V\VWHP��VR�DUUDQJHG� WKDW� WKH�JXQ�FDQQRW�EH�XVHG�DV� D� VLQJOH�ORDGHU� ZLWK� D�PDJD]LQH� RQ�� EHFDXVH��ZKHQ� WKH�PDJD]LQH�LV�GHWDFKHG�WKH�SLHFH�LV�DV�VLPSOH��DV�VWURQJ��DQG�DV� OLJKW� DV� DQ\� VLQJOH�ORDGHU�� DQG� FDQQRW� EH� GLVDEOHG� E\�GHUDQJHPHQW�RI�WKH�PDJD]LQH��DV�LW�FDQ�ZKHQ�WKLV�ODVW�SDUW�LV�DQ�LQWHJUDO�SDUW�RI�WKH�JXQ��DQG�EHFDXVH�LW�DLGV�LQ�WKH�³FRQWURO�RI� ILUH�´� ZKLFK� LQFUHDVHV� LQ� LPSRUWDQFH� ZLWK� WKH� DWWDLQDEOH�UDSLGLWLHV�RI�GHOLYHU\��E\�VKRZLQJ�D�FKDQJH�RI�IRUP�WR�WKH�PDQ�XVLQJ� WKH� DUP�� WR� KLV� JURXS� OHDGHU�� DQG� WR� KLV� FRPSDQ\�RIILFHU�� WR� LQGLFDWH� ZKHWKHU� WKH� SLHFH� LV� EHLQJ� XVHG� DV� D�VLQJOH�ORDGHU�RU�DV�D�PDJD]LQH�JXQ�7KH� QXPEHU� RI� URXQGV� WKDW� WKH� PDJD]LQH� ZLOO�FRQWDLQ� VKRXOG� QHYHU� H[FHHG� ILYH�� IRU� D� GHWDFKDEOH� V\VWHP�OLNH� WKH� /HH� RU� D� TXLFN� UHFKDUJLQJ� RQH� OLNH� WKH�0DQQOLFKHU��EHFDXVH�WKDW�QXPEHU��SURSHUO\�GHOLYHUHG�DW�D�FULWLFDO�PRPHQW��LV� VXIILFLHQW� WR� FKHFN� DQ� DGYDQFH�RU� WR� VKDNH�D� GHIHQVH� DV�WKH�FDVH�PD\�EH��EHFDXVH�LW�LV�DV�JUHDW�D�QXPEHU�DV�FDQ�EH�GHOLYHUHG�FRQWLQXRXVO\�EHWZHHQ�WKH�SDXVHV�QHFHVVDU\�WR�WKH�FRQWURO� RI� ILUH�� DQG� EHFDXVH�� ZKHQ� WKH� FRPSDUDWLYHO\� VPDOO�QXPEHU� RI� FDUWULGJHV� WKDW� FDQ� EH� ERUQH� XSRQ� D� SHUVRQ� LV�FRQVLGHUHG��LW�LV�DV�JUHDW�D�QXPEHU�DV�FDQ�EH�DIIRUGHG�IRU�DQ�XQFKHFNHG�H[SHQGLWXUH�)RU� VORZ�FKDUJLQJ� IL[HG� V\VWHPV� OLNH� WKH�.URSDWVFKHN�/HEHO�� WKH� JUHDWHU� WKH� QXPEHU� WKDW� FDQ� EH�VWRZHG� LQ� WKH�PDJD]LQH� WKH�EHWWHU��VLQFH� WKHUH� LV�SUDFWLFDOO\�QR�PHWKRG�RI�UHFKDUJLQJ�LW��RU�RI�UHQHZLQJ�PDJD]LQH�ILUH�LQ�D�FULWLFDO� PRPHQW�� 7KH� QXPEHU� RI� URXQGV� FDUULHG� LQ� D�GHWDFKDEOH�PDJD]LQH� VKRXOG�QRW� H[FHHG� WZHQW\�SHU� FHQW� RI�WKH� ZKROH� QXPEHU� ERUQH� RQ� WKH� SHUVRQ�� ZLWK� IL[HG� TXLFN�UHFKDUJLQJ� V\VWHPV� DOO� WKH� FDUWULGJHV� VKRXOG� EH� SXW� XS� LQ�PDJD]LQH�FKDUJH�SDFNHWV��ZLWK� IL[HG�VORZ�FKDUJLQJ�V\VWHPV�WKH�PDJD]LQH�PXVW�� RI� FRXUVH�� EH� FDUULHG� FKDUJHG� DQG� FXW�RII�� DQG� WKH� UHVW� RI� WKH� DPPXQLWLRQ� DUUDQJHG� IRU� VLQJOH�ORDGLQJ�ILUH�$V�UHJDUGV�IRUP�RI�PDJD]LQH�� WKHUH�ZRXOG�VHHP�WR�EH� QR� TXHVWLRQ� EXW� WKDW� WKH� ³ER[´� LV� SUHIHUDEOH�� 7KH� SODFH�
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XSRQ�WKH�SLHFH�ZRXOG�VHHP�WR�EH�WKH�XQGHU�EUHHFK�� OLNH�WKH�/HH�DQG�0DQQOLFKHU��7KH�RYHU�EUHHFK�ORFDWLRQ��OLNH�WKDW�RI�WKH�9LWDOL�DQG�RI�WKH�)UDQNOLQ��LV�REMHFWHG�WR�DV�LQWHUIHULQJ�ZLWK�WKH�ILHOG� RI� YLHZ�� DQG� DV� WKURZLQJ� WKH� SLHFH� RXW� RI� EDODQFH��WKRXJK�� DV�PDWWHUV� RI� IDFW�� WKH� ILHOG� LV� EXW� OLWWOH� KLGGHQ�� DQG�WKH� EROW� KDQGOH� RQ� RQH� VLGH� EDODQFHV� WKH�PDJD]LQH� RQ� WKH�RWKHU� 7KLV�TXHVWLRQ�RI�DUPV�LV�D�OLYH�RQH�LQ�(XURSH��ZKHUH�ILJKWLQJ� PD\� EH� H[SHFWHG� DW� DQ\� WLPH�� EXW� ZH�� WKH� YHU\�ZDUOLNH� DQG� H[WUHPHO\� XQPLOLWDU\� VRYHUHLJQ� SHRSOH� RI� WKH�8QLWHG� 6WDWHV�� FDQ� DIIRUG� WR� YLHZ� LW� ZLWK� LQGLIIHUHQFH�� :H�NQRZ�WKDW�ZH�KDYH�PLOOLRQV�RI�ILJKWLQJ�PHQ�UHDG\�WR�VSULQJ�WR�DUPV� DW� WKHLU� FRXQWU\¶V� FDOO�� 7KH� DUPV� WKH\�ZRXOG� VSULQJ� WR�PD\�QRW�EH�RI�WKH�EHVW��EXW�WKH�PHQ�DUH�VSOHQGLG�:H�KDYH�6SULQJILHOG�ULIOHV�IRU�D�IHZ�WKRXVDQGV�RI�WKH�PLOOLRQV��DQG�KDYH�SURYLGHG�E\�WKH�ODZ�RI�WKH�ODQG��LQ�IRUFH�LQ�WKH� \HDU� RI� JUDFH� ������ WKDW� HDFK�PDQ� RI� DOO� WKH� UHVW� VKDOO�KDYH�³D�JRRG�PXVNHW�RU�ILUHORFN��WZR�VSDUH�IOLQWV��D�VXIILFLHQW�ED\RQHW�´



� DQG� RWKHU� ZDUOLNH� JHDU�� H[FHSW� LQ� WKH� FDVH� RI�

RIILFHUV��HDFK�RI�ZKRP�PXVW�KDYH�³D�VSRQWRRQ��DQG�D�VZRUG�RU�KDQJHU�´�DV�KH�PD\�HOHFW�2XU� FULWHULRQ� RI�PLOLWDU\� H[FHOOHQFH� LV� YHU\� GLIIHUHQW�IURP� WKDW�RI�(XURSH��7KHUH� LW� LV� WKH�FDSDELOLW\�RI�PHQ� WR�JHW�LQWR�SRVLWLRQ�WR�VKRRW��DQG�WR�VKRRW�VWUDLJKW�DQG�TXLFN��KHUH�LW�LV�WKH�SUHWWLQHVV�ZLWK�ZKLFK�VROGLHUV��XQGHU�SROLFH�HVFRUW��FDQ�PDUFK XS�WKH�PDLQ�VWUHHW�RI�D�JUHDW�WRZQ�:H� FRQVLGHU� LW� WKH� SDUW� RI� ZLVGRP� WR� SUHSDUH� IRU�PRUH� SHDFH�� LQ� WLPH� RI� SHDFH�� EXW� VKRXOG� D� IRUHLJQ� IRH�VXGGHQO\�DWWDFN�XV��WKH�SXOVH�RI�WKH�SDWULRW�ZRXOG�WKULOO�DW�WKH�VSHFWDFOH� SUHVHQWHG� E\� RXU� DUPLHV� VSULQJLQJ� WR� WKHLU� DUPV�DQG�PDUFKLQJ�GRZQ�%URDGZD\�± XQGHU� WKH�SURWHFWLRQ�RI� WKH�%URDGZD\� 6TXDG� ± HDFK� PDQ� RI� WKH� UDQN� DQG� ILOH� EUDYHO\�EHDULQJ� DORQJ� KLV� ILUHORFN�� KLV� WZR� VSDUH� IOLQWV�� DQG� KLV�VXIILFLHQW�ED\RQHW��DQG�HYHU\�RIILFHU�JDOODQWO\�EUDQGLVKLQJ�KLV�KDQJDU�DQG�IORXULVKLQJ�KLV�VSRQWRRQ��ZKLOH�WKH�FRZHULQJ�DQG�FRZDUGO\� HQHP\� ZDV� SLWFKLQJ� WZR�WKRXVDQG�SRXQGHU� VKHOO�DPRQJ�WKHP�IURP�D�VDIH�SRVLWLRQ�RII�&RQH\�,VODQG�




� 9LGH� 5HYLVHG� 6WDWXWHV� RI� WKH� 8QLWHG� 6WDWHV��VHF�������HW�VHTXLWXU�
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&DUWULGJH %XOOHW7\SH $%%5 :HDSRQ7\SH %XOOHW:W��JP� 9HO��P�V� 3HQ 7RWDO�'LVUXSW� 3HU�,QFK�'LVUXSW� &DUWULGJH:HLJKW (QHUJ\��IW�/EV� 1RWHV*HQHULF�&DUWULGJHV����/RQJ�5LIOH������[����PP5� )0- ����/5 3 ���� ��� ���� ���� ���� ���������6KRUW�0DJQXP )0- ����60 3 ��� ��� ���� ���� ���� �������$&3������[������PP� )0- ����$&3 3 ���� ��� ���� ���� ���� ���������.UDJ����� /HDG ������ 5 ����� ��� ���� ����� ��� �����������.UDJ����� )0- ������ 5 ����� ��� �� ���� ���� ���������%ULWLVK�0DUN�� )0- �����%5 5 ����� ��� ���� ����� ���� ���� �����0DUN����EODFN�SRZGHU�SURSHOOHG��OHDG�EXOOHW��$GRSWHG����������%ULWLVK�0DUN�� )0- �����%5 5 ����� ��� ���� ����� ���� ���� �����0DUN����FRUGLWH�SURSHOOHG��)0-�EXOOHW��DGRSWHG����������%ULWLVK�0DUN���� +3 �����%5 5 ����� ��� ���� ���� ���� ���� �����0DUN����FRUGLWH�SURSHOOHG��FRSSHU�MDFNHWHG�KROORZSRLQW�EXOOHW��XVHG����������������%ULWLVK�0DUN�� )0- �����%5 5 ����� ��� ���� ����� ���� ������ �����0DUN����VDPH�DV�0DUN���EXW�WKLQQHU�MDFNHW��DGRSWHG�����������%ULWLVK�0DUN��= )0- �����%5 5 ����� ��� ���� ����� ��� ���� /RQJ�UDQJH�EXOOHW�IRU�9LFNHUV�0HGLXP�0*������JUDLQ�VWUHDPOLQHG�ERDWWDLO�MDFNHWHG�EXOOHW��ZLWK�D QLWUR�FHOOXORVH�SURSHOODQW�����$&3�������[����PP5� )0- ����$&3 3 ��� ��� �� ���� ���� �������0DJQXP )0- ����0DJ 3 ��� ��� �� ��� ���� ��������0DJQXP����[����PP5� )0- �����0DJ 3 ��� ��� ���� ���� ���� ��������$XWRPDWLF����[����PP� )0- �����$XWR�RU������$&3 3 ��� ��� ���� ��� ��� �������6SHFLDO����[����PP5� )0- ����6SHF 3 ��� ��� �� ���� ���� �������6SHFLDO�0DWFK )0- ���6S0 3 ��� ��� ���� ���� ���� �������6	:�����[����PP� )0- ����6: 3 ��� ��� �� ��� ���� �������$FWLRQ�([SUHVV��������[����PP� )0- ����$( 3 �� ��� ���� ���� ���� �������6ZLVV�3HDERG\�5LPILUH�������[����PP� )0- ����6ZLVV 5 ���� ��� ���� ����� ���� ��������9HWWHUOL�9LWDOL�5LPILUH�������[����PP� )0- ����9�9 5 �� ��� �� ����� ���� ��������0DJQXP )0- ����0DJ 3 ���� ��� ���� ���� ���� ��������$&3��������[����PP� )0- ����$&3 3 �� ��� ���� ���� ���� �����[����PP�.ROLEUL /HDG �[�� 3 ���� ��� � ����� ������� ��� 0LQLDWXUH�3LVWRO�URXQG��SURGXFHG���IW�OEV�RI�HQHUJ\��6R�UDUH��WKH\�VHOO�DW�����SHU�URXQG������PP )0- ���� 3 ���� ��� ���� ���� ���� ������[����PP�&DUFDQR )0- ����&DU 5 ����� ��� ���� ����� ���� ��������[����PP�1DPEX )0- ��1DP 3 ���� ��� ��� ��� ���� ��������PP )0- ���� 3 ��� ��� ���� ���� ���� �����[������PP�5RWK�6WH\U )0- 56��PP 3 ��� ��� ���� ���� ���� ����� ::��HUD�DPPXQLWLRQ��2QO\�XVHG�LQ�RQH�W\SH�RI�JXQ���[����PP5�/HEHO )0- /HEHO5 5 ����� ��� ���� ����� ��� ������[����PP5 'DQLVK�.UDJ /HDG �PP�'. 5 ����� ��� ���� ����� ���� ��������[����PP5�'DQLVK�.UDJ )0- �PP�'. 5 ����� ��� ���� ����� ���� ������ 6PRNHOHVV�SURSHOODQW�DQG�PHWDO�MDFNHWHG�OHDG�EXOOHW��UHSODFHG�ROGHU�'DQLVK�.UDJ�DPPR���[����PP�5�*XHGHV�0�� /HDG *XHGHV 5 �� ��� ���� ����� ���� ��������PP�3DUDEHOOXP����[���PP� )0- �PP�3 3 ��� ��� ���� ���� ���� ���
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&DUWULGJH %XOOHW7\SH $%%5 :HDSRQ7\SH %XOOHW:W��JP� 9HO��P�V� 3HQ 7RWDO�'LVUXSW� 3HU�,QFK�'LVUXSW� &DUWULGJH:HLJKW (QHUJ\��IW�/EV� 1RWHV*HQHULF�&DUWULGJHV��PP�/DUJR����[����PP� )0- �PP/ 3 � ��� ���� ���� ���� �����PP�6KRUW )0- ��6KRUW 3 ��� ��� ���� ���� ��� ������PP�&ROW����[���PP� )0- ��PP& 3 �� ��� ���� ���� ���� ���������[����PP5�-DUPDQQ /HDG -DUPDQQ 5 ����� ��� �� ���� ���� ����������[����PP5�-DUPDQQ )0- -DUPDQQ 5 ����� ��� ���� ����� ���� ������ 6PRNHOHVV�SRZGHU�	�MDFNHWHG�EXOOHW��UHSODFHG�ROGHU�OHDG�EODFN�SRZGHU�FRPER�DPPR����[����PP�5�*UDV /HDG ��[���*UDV 5 ����� ��� ���� ����� ���� ������������[����PP�5�:HUQGO�5LIOH ���� /HDG :HUQGO�� 5 �� ��� ���� ���� ���� �����6SHFLILF�&DUWULGJHV����[����PP�+HFNOHU�	�.RFK )0- ����+. 3 ��� ��� ���� ���� ���� ����� $PPXQLWLRQ�IRU�WKH�+	.�3':���[����PP�$,:6 7XPEOHU $,:6 5 ��� ��� ���� ���� ��� ��� ����� &RPSRVLWH�FDUWULGJH�URXQG�IRU�$,:6��DQFHVWRU�WR�DUP\�³JUHHQ´�DPPR�&ROW�3ODVWHU�5RXQG 3ODVWHU &35 3 ���� ��� ���� ����� ����� �� 0DGH�RI�3ODVWHU�RI�3DULV������FDOLEHU�'0��������[����PP )0- '0�� 5 ��� ��� ���� ���� ���� ���� )LQDO�IRUP�RI�WKH�FDVHOHVV�DPPXQLWLRQ�XVHG�LQ�WKH�+	.�*����/��������[����PP�7UDFHU 7UDFHU /��� 3 � ��� �� ���� ���� � ��� 7UDFHU�YHUVLRQ�RI�66����������IRU�D�FDVH�RI�������0��������[����PP�0DXVHU )0- 0��� 5 � ��� ���� ���� ���� ��� 3UDFWLFH���JDOOHU\�YHUVLRQ�RI�WKH�0����0��������[����PP�0DXVHU )0- 0��� 5 ���� ��� ���� ���� ���� �� ���� 5RXQGQRVH�EXOOHW�IRU�WXEXODU�PDJD]LQHV��&DVH�RI������FRVWV������0�����������[����PP�0DXVHU )0- 0������ 5 � ��� �� ���� ���� ���� %RDWWDLO�YHUVLRQ�RI�WKH�0����3UHWRULD���PP +3 3UHW�� 3 ��� ��� ��� ���� ��� ����� 8VHG�LQ�WKH�3UHWRULD�,)$��+ROORZSRLQW�6E��������[����PP�6XEVRQLF )0- 6E��� 3 ��� ��� ���� ��� ���� ����� 6XEVRQLF�YHUVLRQ�RI�66������UDQJH�RI����PHWHUV�������IRU�D�FDVH�RI�������URXQGV�66��������[����PP�%DOO 7XPEOHU 66��� 3 � ��� ���� ��� ���� ��� $PPR�IRU�3���3':�DQG�)LYHVHYH1�SLVWRO�������IRU�D�FDVH�RI������7��������[����PP�3UDFWLFH )0- 7��� 3 ���� ��� ���� ���� ���� ��� 3UDFWLFH�YHUVLRQ�RI�66����������IRU�������URXQGV�6RYLHW�$PPXQLWLRQ�����PP�7RNDUHY )0- �����77 3 ��� ��� ���� ���� ���� �����PP�0DNDURY����[����PP� )0- �PP�0 3 ���� ��� �� ���� ���� ����1�������PP�%ORF�%DOO 7XPEOHU �1� 5 ���� ��� ���� ���� ��� ����� 5XVVLDQ������[����PP�%DOO�����FP�JURXS��IRU�$.�����HWF��7������� PP�7UDFHU 7UDFHU �7� 5 ���� ��� ���� ��� ���� ����� 5XVVLDQ������[����PP�7UDFHU�����FP�JURXS�0��������PP��%ORF�%DOO 7XPEOHU 0��5 5 � ��� ���� ���� ���� ������ 5XVVLDQ������[����PP�%DOO�DPPR��IRU�$.����	�VLPLODU�0��������PP�%ORF�6LOHQFHU )0- 0��5�6 5 ���� ��� �� ���� ���� ��� 6RYLHW������[����PP�FROG�ORDGHG�DPPXQLWLRQ�0��������PP�%ORF�7UDFHU 7UDFHU 0��5�7 5 ��� ��� ���� ���� ���� ������3$%���� [����PP� 6-(6& 3$%�� 5 ���� ��� ���� � ���� ����� 5XVVLDQ�VXEVRQLF�DUPRU�SLHUFLQJ�URXQG��6HPL�MDFNHWHG�H[SRVHG�VWHHO�FRUH�URXQG�63�����[����PP $3 63�� 5 �� ��� ���� ���� ���� ����� 6RYLHW�6XEVRQLF�VQLSHU�URXQG63�����[����PP 6-(6& 63�� 5 �� ��� ���� ��� ���� ����� 6RYLHW�6XEVRQLF�DUPRU�SLHUFLQJ�URXQG��6-(6&
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&DUWULGJH %XOOHW7\SH $%%5 :HDSRQ7\SH %XOOHW:W��JP� 9HO��P�V� 3HQ 7RWDO�'LVUXSW� 3HU�,QFK'LVUXSW� &DUWULGJH:HLJKW (QHUJ\��IW�/EV� 1RWHV1$72�	�8�6��$PPXQLWLRQ
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PDQXIDFWXULQJ�WKH�ZHDSRQV�LQ�WKH�QDWLRQV�EX\LQJ�WKHP��,Q�WKLV�ZD\��IDFWRULHV�ZHUH�EXLOW� LQ�*HUPDQ\��$XVWULD�� ,WDO\��(QJODQG�DQG�5XVVLD��+RWFKNLVV�GLHG�RQ�)HEUXDU\�����������KDYLQJ�HDUQHG�WKH� UHSXWDWLRQ�RI�EHLQJ�WKH�ZRUOG¶V�ILUVW�DUWLOOHU\�HQJLQHHU��+LV�EXVLQHVV�SDUWQHUV�NHSW�WKH�FRPSDQ\�JRLQJ�XQGHU�WKH�QDPH�+RWFKNLVV�2UGLQDQFH�&RPSDQ\�ZHOO� LQWR� WKH� WZHQWLHWK� FHQWXU\�� 7KH� FRPSDQ\� ZRXOG� FRQWLQXH� RQ��GHOYLQJ� LQWR� WKH� GHYHORSPHQW� RI� PDFKLQH� JXQV�� VXSSRUW� ZHDSRQV��DPPXQLWLRQ�� DQG� HYHQ�PLOLWDU\� YHKLFOHV�� UDQJLQJ� IURP�:RUOG�:DU� ,�WDQNV�WR�SRVW�::��MHHSV�

:HDSRQ +RWFKNLVV�5LIOH�0RGHO�����0DQXIDFWXUHU :LQFKHVWHU <HDU ����1DWLRQ ,WDO\��8QLWHG�6WDWHV&DOLEHU �������*RYHUQPHQW 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK ���� PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� &\FOLF �1RWHV
:HDSRQ +RWFKNLVV�5LIOH�0RGHO�����0DQXIDFWXUHU :LQFKHVWHU <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU �������*RYHUQPHQW 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK ���� PP %XUVW �5DQJH (IIHFWLYH ��� P $XWR �0D[� &\FOLF �1RWHV
:HDSRQ +RWFKNLVV�0DJD]LQH�&DUELQH�0RGHO�����0DQXIDFWXUHU :LQFKHVWHU <HDU ����1DWLRQ 8QLWHG�6WDWHV&DOLEHU �������*RYHUQPHQW 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� &\FOLF �1RWHV 0DQXIDFWXUHG�LQ�D�GLIIHUHQW�FDOLEHU�IRU�HDFK�IRUHLJQ�JRYHUQPHQW�EX\LQJ�LW�
:HDSRQ +RWFKNLVV�0DJD]LQH�5LIOH�0RGHO�����0DQXIDFWXUHU +RWFKNLVV�DQG�&RPSDQ\ <HDU ����1DWLRQ 8QLWHG�6WDWHV&DOLEHU �������*RYHUQPHQW 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� &\FOLF �1RWHV
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&\EHUWKULOOHU

:HDSRQ 7\SH $&& &RQ $Y &DOLEHU '0 $PPR 5DWH�RI�)LUH 5HO
(IIHFW��5DQJH��PHWHUV�

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW+RWFKNLVV�0���� 5,) � 1 2 ������ � � ��>66@ 5( ��� ��� ��� ���+RWFKNLVV�0���� 5,) � 1 2 ������ � � ��>66@ 5( ��� ��� ��� ���+RWFKNLVV�0���� 5,) � 1 2 ������ � � ��>66@ 5( ��� ��� ���� ���+RWFKNLVV�0���� 5,) �� 1 2 ������ � � ��>66@ 5( ��� ���� ��� ���6SHFLDO�5XOHV

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ+RWFKNLVV�0���� �G�� �� %DOOLVWLF �� 66 � /UJ ��OE �+RWFKNLVV�0���� �G�� �� %DOOLVWLF �� 66 � /UJ ��OE �+RWFKNLVV�0���� �G�� �� %DOOLVWLF �� 66 � /UJ ��OE �+RWFKNLVV�0���� �G�� �� %DOOLVWLF �� 66 � 0HG ��OE �6SHFLDO�5XOHV

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV+RWFKNLVV�0���� � 66 3RRU )DLU � ���+RWFKNLVV�0���� � 66 3RRU )DLU � ���+RWFKNLVV�0���� � 66 3RRU )DLU � ���+RWFKNLVV�0���� � 66 3RRU 0HGLRFUH � ���6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV+RWFKNLVV�0���� �G��� 3�/ � �� � ��� � � ��� ���+RWFKNLVV�0���� �G��� 3�/ � �� � ��� � � ��� ���+RWFKNLVV�0���� �G��� 3�/ � �� � ��� � � ���� ���+RWFKNLVV�0���� �G��� 3�/ �� �� � ��� � � ��� ���6SHFLDO�5XOHV�





P��.�--2C� %�
7KH� -DUPDQQ� 5LIOH� ZDV� RQH� RI� WKH� HDUOLHVW�PRGHUQ�ULIOHV�PLOLWDU\�ULIOHV�DGRSWHG�IRU�PLOLWDU\�VHUYLFH� 7KH�ULIOH�ZDV�DGRSWHG�IRU�XVH�E\�ERWK�WKH�1RUZHJLDQ�DUP\�DQG�QDY\�� DQG� VRPH� ������ ZHUH� VROG� WR� 6ZHGHQ� 7KH�1RUZHJLDQ� DUP\� YHUVLRQ� ZDV� ILWWHG� WR� PRXQW� D� FUXFLIRUP�ED\RQHW�DQG�WKH�QDY\�YHUVLRQ�ZDV�ILWWHG�IRU�D�NQLIH�ED\RQHW�,QWHUHVWLQJO\��WKH�ULIOH�ZDV�ILWWHG�ZLWK�DQ�DX[LOLDU\�ORQJ�UDQJH�VLJKW�RQ�WKH�OHIW�VLGH�RI�WKH�IXOO�OHQJWK�VWRFN�7KH�GHVLJQ�ZDV�QHYHU�WUXO\�VXFFHVVIXO��(DUO\�RQ��WKH� 1RUZHJLDQ� PLOLWDU\� ZDV� XVLQJ� SRLQWHG� DPPXQLWLRQ��ZKLFK� PDGH� DFFLGHQWDO� GLVFKDUJHV� LQ� WKH� PDJD]LQH� D�FRPPRQSODFH� RFFXUDQFH� ZKLFK� FRXOG� HDVLO\� GHVWUR\� WKH�ULIOH�DQG�NLOO�WKH�VROGLHU� ,Q�������WKH�1RUZHJLDQ JRYHUQPHQW�LQWURGXFHG� LWV� ILUVW� VPRNHOHVV� SRZGHU� FDUWULGJH ZLWK�MDFNHWHG� EXOOHWV�� ZKLFK� IRUFHG� WKH� ULIOH� WR� EH� PRGLILHG��SULPDULO\� ZLWK� WKH� VLJKWV� EHLQJ� UHFDOLEUDWHG� IRU� WKH� QHZ��KLJKHU�YHORFLW\�DPPXQLWLRQ�7KH�-DUPDQQ�ZDV�1RUZD\¶V VHFRQG�PRVW�KHDYLO\�PDQXIDFWXUHG� ULIOH�� VHFRQG� WR� WKH�.UDJ�-RUJHQVHQ��2I� WKH�RYHU��������1RUZHJLDQ�-DUPDQQ� ULIOHV�PDQXIDFWXUHG�� LW� LV�QHDUO\�LPSRVVLEOH�WR�ORFDWH�RQH LQ�ZRUNLQJ�FRQGLWLRQ��2QFH�WKH�.UDJ�-RUJHQVHQ� ULIOHV� EHJDQ� HQWHULQJ�VHUYLFH� LQ�������VRPH�������-DUPDQQV�ZHUH�FRQYHUWHG� LQWR�KDUSRRQ�JXQV��*HUPDQ� VROGLHUV� EXUQHG� VRPH� ������� RI� WKH� ULIOH�� ZKLFK�ZHUH� DW� WKH� WLPH� FRQVLGHUHG� WRR� REVROHWH� WR� SXW� LQWR�VHUYLFH�� EXW� WRR� PRGHUQ� WR� OHDYH� VWRFNSLOHG� 7KHUH� DUH�UXPRUV� WKDW��������ZHUH�VROG� WR�DQ�XQGLVFORVHG� QDWLRQ� LQ�6RXWK�$PHULFD��EXW� WKH� WUDQVSRUW�VKLS�VDQN� LQ� WKH�$WODQWLF�ZLWK� DOO� JXQV� DERDUG�� 0RUH� OLNHO\�� WKH� VXUYLYLQJ� PLOLWDU\�LVVXH� -DUPDQQV� ZHUH� SUREDEO\� TXLHWO\� GHVWUR\HG� E\� WKH�1RUZHJLDQ�$UP\ LWVHOI� 7KH�IHZ�ZRUNLQJ�-DUPDQQ�5LIOHV�OHIW�IHWFK�DVWRQLVKLQJ�DPRXQWV�RQ� WKH�PDUNHW��SULFLQJ�EHWZHHQ��������DQG��������ZKHQ�DYDLODEOH�

:HDSRQ -DUPDQQ�*HYDHU�0����0DQXIDFWXUHU .RQJVEHUJ <HDU ���������1DWLRQ 1RUZD\&DOLEHU ������[���PP5�-DUPDQQ 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ��� P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK ���� PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� &\FOLF �1RWHV
:HDSRQ -DUPDQQ�*HYDHU�0�������0DQXIDFWXUHU .RQJVEHUJ <HDU ���������1DWLRQ 1RUZD\&DOLEHU ������[���PP5�-DUPDQQ 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ��� P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK ���� PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� &\FOLF �1RWHV
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&\EHUWKULOOHU

:HDSRQ 7\SH $&& &RQ $Y &DOLEHU '0 $PPR 5DWH�RI�)LUH 5HO
(IIHFW��5DQJH��PHWHUV�

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW-DUPDQQ�*HYDHU�0���� 5,) � 1 0 -DUPDQQ � � � >66@ 67 ��� ���� ���-DUPDQQ�*HYDHU�0������� 5,) �� 1 0 -DUPDQQ � � � >66@ 67 ��� ���� ���6SHFLDO�5XOHV 3ULFH�UHSUHVHQWV�FRVW�LQ�8�6��GROODUV�DW�WKH�WLPH�RI�PDQXIDFWXUH��2Q�WKH�FROOHFWRU¶V�PDUNHW�LQ�������-DUPDQQ�ULIOHV�LQ�JRRG�ZRUNLQJ�FRQGLWLRQZLWK�D�ED\RQHW IHWFKHG��������WR��������

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ-DUPDQQ�*HYDHU�0���� �G� �� %DOOLVWLF ��� 66 � /UJ �� OE �-DUPDQQ�*HYDHU�0������� �G� �� %DOOLVWLF ��� 66 � /UJ �� OE �

6SHFLDO�5XOHV 3ULFH� UHSUHVHQWV� FRVW� LQ�8�6�� GROODUV� DW� WKH� WLPH�RI�PDQXIDFWXUH��2Q� WKH� FROOHFWRU¶V�PDUNHW� LQ������� -DUPDQQ� ULIOHV� LQ� JRRG�ZRUNLQJ�FRQGLWLRQ ZLWK�D�ED\RQHW IHWFKHG� ������� WR�������� �3XUFKDVH�'&���������1R� UHVWULFWLRQ�XQGHU�86� ODZ��DV� WKH\�DUH�FRQVLGHUHG�DQWLTXH�ILUHDUPV�QRZ�DQG�QR�JXQ�FRQWURO�ODZV�H[LVWHG�SULRU�WR�WKH�����¶V�
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV-DUPDQQ�*HYDHU�0���� � 66 0HGLRFUH )DLU � ���-DUPDQQ�*HYDHU�0������� � 66 0HGLRFUH *RRG � ���6SHFLDO�5XOHV 3ULFH� UHSUHVHQWV� FRVW� LQ� 8�6�� GROODUV� DW� WKH� WLPH� RI� PDQXIDFWXUH��2Q� WKH� FROOHFWRU¶V�PDUNHW� LQ� ������ -DUPDQQ� ULIOHV� LQ� JRRG�ZRUNLQJ�FRQGLWLRQ ZLWK�D�ED\RQHW IHWFKHG��������WR��������
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV-DUPDQQ�*HYDHU�0���� �G� 3�/ � �� � ��� � � ���� ���-DUPDQQ�*HYDHU�0������� �G� 3�/ �� �� � ��� � � ���� ���6SHFLDO�5XOHV� 3ULFH�UHSUHVHQWV�FRVW�LQ�8�6��GROODUV�DW�WKH�WLPH�RI�PDQXIDFWXUH��2Q�WKH�FROOHFWRU¶V�PDUNHW�LQ�������-DUPDQQ�ULIOHV�LQ�JRRG�ZRUNLQJ�FRQGLWLRQ ZLWK�D�ED\RQHW IHWFKHG��������WR��������



Q��!�P��!�-��-2C� %�
$V� WKH� ����¶V� SURJUHVVHG�� WKH� PLOLWDULHV� RI�(XURSH�EHJDQ�DGYDQFLQJ�WKHLU�ZHDSRQ�WHFKQRORJLHV��VORZO\�ZRUNLQJ�WRZDUG�WKH�JRDO�RI�HOLPLQDWLQJ�WKH�ROG��VORZ�PX]]OH�ORDGLQJ�ULIOHV�WKH\�KDG�EHHQ�XVLQJ�IRU�PRUH�WKDQ�D�FHQWXU\��0RVW� RI� WKH� QDWLRQV� RI� (XURSH� DGRSWHG�PDJD]LQH�ORDGLQJ�UHSHDWHU�ULIOHV�RI�RQH�W\SH�RU�DQRWKHU��7KHVH�ZHDSRQV�DUH�QRW� WKH� VDPH� WKLQJ� DV� D� VHPL�DXWRPDWLF� ULIOH�� VLQFH� WKH�DFWLRQ�VWLOO�QHHGV� WR�EH�PDQXDOO\� F\FOHG� LQ�RUGHU� WR�UHORDG�WKH�ZHDSRQ�FKDPEHU�IRU�ILULQJ��7KLV�WHFKQRORJ\�LV�HYHQ�VWLOO�SRSXODU�WRGD\��DSSHDULQJ�LQ�WKH�EXON�RI�FLYLOLDQ�KXQWLQJ�ORQJ�DUPV�RQ�WKH�PDUNHW��DV�ZHOO�D�QXPEHU�RI�VQLSHU�ULIOHV�)RU�'HQPDUN�� WKH�FKRLFH�RI�PRGHUQ�DUPV� LQ� WKH�����¶V� ZDV� WKH� .UDJ�-RUJHQVHQ� *HYDHU� 0������ 1RUZD\�DOVR�DGRSWHG�WKH�ULIOH� LQ�������7KLV�ULIOH��DIWHU�D�QXPEHU�RI�DOWHUDWLRQV��ZDV�DOVR�DGRSWHG�E\�WKH�8QLWHG�6WDWHV�LQ������7KH� ULIOH� PDNHV� XVH� RI� D� WXUQEROW� DFWLRQ� ZLWK� D�VLQJOH�ORFNLQJ�OXJ�WRZDUGV�WKH�IURQW�RI�WKH�XQLW��7KH�ORFNLQJ�V\VWHP� LV� PXFK� PDOLJQHG�� DV� LW� LV� IUDJLOH� E\� WRGD\¶V�VWDQGDUGV� DQG ZRXOG� HDVLO\� EUHDN� LI� XVHG� ZLWK� WRGD\¶V�SURSHOODQWV��+RZHYHU��ZLWK�WKH�ORZ�YHORFLW\�DPPXQLWLRQ�WKDW�ZDV� XVHG� ZLWK� WKH� JXQ� RULJLQDOO\�� WKLV� VLPSOH� ORFNLQJ�PHFKDQLVP�LV�PRUH�WKDQ�VXIILFLHQW�7KH� LQQRYDWLRQ� RI� WKH� .UDJ�-RUJHQVHQ� ZDV� WKH�PDJD]LQH�� 7KH� ZHDSRQ� ORDGV� ODWHUDOO\�� WKURXJK� D� KLQJHG�WUDSGRRU� XQGHU� WKH� EROW�� � :LWK� WKH� WUDSGRRU� RSHQ�� ORRVH�URXQGV�DUH� IHG� LQWR� WKH�ZHDSRQ��DQG�FORVLQJ� WKH� WUDSGRRU�VHDWV� WKH� PDJD]LQH� IROORZHU� DQG� D� VSULQJ� SXVKHV� WKH�URXQGV�DFURVV�WKH�PDJD]LQH��XQGHU�WKH�EROW�DQG�XS WKH�OHIW�VLGH�RI� WKH�DFWLRQ�� 7KH� RULJLQDO�'DQLVK�YHUVLRQ�RI� WKH� ULIOH�KDG� D� YHUWLFDOO\� KLQJHG� WUDSGRRU�� ZKLFK� RSHQHG� IRUZDUG��7KH� ULIOH� KDG� WR� EH� WLOWHG� WR� WKH� OHIW� DQG� GRZQ� LQ� RUGHU� WR�SUHYHQW�WKH�URXQGV�IURP�VSLOOLQJ�RXW�RI� WKH�PDJD]LQH�ZKLOH�ORDGLQJ�� 7KH� $PHULFDQ� DQG� 1RUZHJLDQ� YHUVLRQV� XVHG� D�WUDSGRRU�ZLWK�D�ERWWRP�KLQJH��DOORZLQJ�WKH�GRRU�WR�IXQFWLRQ�DV� D� VPDOO� ORDGLQJ� SODWIRUP� ZKHQ� IROGHG� GRZQ�� 7KH�1RUZHJLDQ�ULIOHV�ZHUH� IXUWKHU�PRGLILHG�ZLWK�D�XQLTXH�SLVWRO�JULS�DQG�ZRRGHQ�KDQGJXDUG�WKDW�ZDV�VKRUWHU�WKDQ�RQ�RWKHU�.UDJ�-RUJHQVHQ�5LIOHV�/LNH� RWKHU� ULIOHV� RI� WKH� HUD�� WKHUH� ZHUH� D� YDVW�QXPEHU� RI� YDULDQWV� SURGXFHG� ZKLOH� WKH� ZHDSRQV� ZHUH� LQ�VHUYLFH��7KH�'DQLVK�JRYHUQPHQW�SURGXFHG�QLQH�YHUVLRQV�RI�WKH�ZHDSRQ��WKH�1RUZHJLDQ�JRYHUQPHQW�SURGXFHG�DQRWKHU�QLQH�YHUVLRQV��DQG� WKH�8QLWHG�6WDWHV�XVHG�VHYHQ�GLIIHUHQW�YHUVLRQV�

'DQLVK�.UDJ�-RUJHQVHQ�5LIOHV.UDJ�-RUJHQVHQ� *HYDHU� 0����� 7KLV� LV� WKH�RULJLQDO� ULIOH�� 7KH� ULIOH� VWDQGV� RXW� WKDQNV� WR� WKH� ORQJ�KDQGJXDUG� FRYHULQJ� PXFK� RI� WKH� EDUUHO�� WKH� IRUZDUG�RSHQLQJ� YHUWLFDO�KLQJHG� PDJD]LQH� WUDSGRRU�� DQG� WKH� UHDU�VLJKW�ZKLFK�ZDV�LQFUHPHQWHG�RXW�WR������PHWHUV�.UDJ�-RUJHQVHQ�*HYDHU�P������� ,Q������� WKH�*HYDHU� 0����� ULIOHV� ZHUH� ILWWHG� ZLWK� D� QHZ� VDIHW\�PHFKDQLVP�� $ORQJ� ZLWK� PDQXIDFWXULQJ� QHZ� ULIOHV� LQ� WKLV�FRQILJXUDWLRQ��WKH�EXON�RI�H[LVWLQJ�ZHDSRQV�LQ�VHUYLFH�ZHUH�PRGLILHG�WR�WKLV�FRQILJXUDWLRQ�.UDJ�-RUJHQVHQ� *HYDHU� P������� ,Q� ������DQRWKHU�PRGLILFDWLRQ�ZDV�PDGH��PDLQO\�WR�ILW�DOO�WKH�ULIOHV�LQ�VHUYLFH�ZLWK�D�QHZ�VLJKW��LQFUHPHQWHG�RXW�WR������PHWHUV�.UDJ�-RUJHQVHQ�5\WWHUNDUDELQ�0����� 7KLV� LV�D�FDYDOU\�FDUELQH��D�OLJKWHU��VKRUWHU�YHUVLRQ�RI�WKH�ULIOH��,W�LV�HDVLO\�GLVWLQJXLVKHG�QRW�RQO\�E\�OHQJWK�DQG�ZHLJKW��EXW�DOVR�E\� LWV� XVH� RI� WDQJHQW� VLJKWV� UDWKHU� WKDQ� WKH� OHDI� VLJKWV�RQ�WKH� JHYDHU�� ,W� LV� DOVR� RGG� WKDQNV� WR� WKH� SODFHPHQW� RI� WKH�VOLQJ�VZLYHOV�DORQJ�WKH�OHIW�VLGH�RI�WKH�ZHDSRQ��UDWKHU�WKDQ�WKH� ERWWRP��6LQFH� LW�ZDV� DGRSWHG� LQ� ������ WKH�ZHDSRQ� LV�DOVR�NQRZQ�DV�WKH�5\WWHUNDUDELQ�P�������(QJLQHHU� &DUELQH� 0RGHO� ����� 0DQXIDFWXUHG�IRU� WKH� FRPEDW� HQJLQHHU� XQLWV�� WKLV� ZHDSRQ� LV� DOPRVW�LGHQWLFDO�WR�WKH�FDYDOU\�FDUELQH��7KH�VOLQJ�VZLYHOV�DUH�ILWWHG�DORQJ�WKH�ERWWRP�RI�WKH�ZHDSRQ��DQG�D�ED\RQHW�EDU�LV�ILWWHG�5\WWHUNDUDELQ� P������� 7KH� H[LVWLQJ� FDYDOU\�FDUELQHV�ZHUH� ILWWHG�ZLWK� D� ED\RQHW� EDU� VXLWDEOH� IRU� XVLQJ�WKH�ED\RQHW�DGRSWHG�E\�WKH�'DQLVK�PLOLWDU\�LQ������

:HDSRQ .UDJ�-RUJHQVHQ�*HYDHU�0RGHO������0DQXIDFWXUHU 'DQLVK�6WDWH�$UVHQDO <HDU ���������1DWLRQ 'HQPDUN&DOLEHU ��[���PP5�'DQLVK�.UDJ 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� ����P &\FOLF �
:HDSRQ .UDJ�-RUJHQVHQ�*HYDHU�P��������P������0DQXIDFWXUHU 'DQLVK�6WDWH�$UVHQDO <HDU ���������1DWLRQ 'HQPDUN&DOLEHU ��[���PP5�'DQLVK�.UDJ 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� ����P &\FOLF �
:HDSRQ .UDJ�-RUJHQVHQ�5\WWHUNDUDELQ�0������(QJLQHHU�&DUELQH�0������5\WWHUNDUDELQ�0�������$UWLOOHU\�&DUELQH�0������0DQXIDFWXUHU 'DQLVK�6WDWH�$UVHQDO <HDU ���������1DWLRQ 'HQPDUN&DOLEHU ��[���PP5�'DQLVK�.UDJ 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� ����P &\FOLF �
:HDSRQ .UDJ�-RUJHQVHQ�,QIDQWU\�&DUELQH��0������0DQXIDFWXUHU 'DQLVK�6WDWH�$UVHQDO <HDU ���������1DWLRQ 'HQPDUN&DOLEHU ��[���PP5�'DQLVK�.UDJ 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� ����P &\FOLF �
:HDSRQ .UDJ�-RUJHQVHQ�6QLSLQJ�5LIOH��0RGHO�����0DQXIDFWXUHU 'DQLVK�6WDWH�$UVHQDO <HDU ���������1DWLRQ 'HQPDUN&DOLEHU ��[���PP5�'DQLVK�.UDJ 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� ����P &\FOLF �
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:HDSRQ .UDJ�-RUJHQVHQ�*HYDHU�0�������0DQXIDFWXUHU .RQJVEHUJ��6WH\U��)1 <HDU ���������1DWLRQ 1RUZD\&DOLEHU ���[��PP�6ZHGLVK�0DXVHU 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� ����P &\FOLF �
:HDSRQ .UDJ�-RUJHQVHQ�&DYDOU\�&DUELQH�0�������0RXQWDLQ�$UWLOOHU\�	�3LRQHHU�&DUELQH�0�����0DQXIDFWXUHU .RQJVEHUJ <HDU ���������1DWLRQ 1RUZD\&DOLEHU ���[��PP�6ZHGLVK�0DXVHU 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� ����P &\FOLF �
:HDSRQ (QJLQHHU�&DUELQH�0�������$UWLOOHU\�&DUELQH�0�����0DQXIDFWXUHU .RQJVEHUJ <HDU ���������1DWLRQ 1RUZD\&DOLEHU ���[��PP�6ZHGLVK�0DXVHU 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� ����P &\FOLF �:HDSRQ .UDJ�-RUJHQVHQ�6KRUW�5LIOH�0�����0DQXIDFWXUHU .RQJVEHUJ <HDU ���������1DWLRQ 1RUZD\&DOLEHU ���[��PP�6ZHGLVK�0DXVHU 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� ����P &\FOLF �

,QIDQWU\� &DUELQH�P������� ,QLWLDOO\�� WKHVH� ZHDSRQV�ZHUH� PDQXIDFWXUHG� E\�FRQYHUWLQJ�H[LVWLQJ�P������� ULIOHV�� XVLQJ� D� VKRUWHU�EDUUHO��D�VWHHO�EDUUHO� MDFNHW�ZLWK�ED\RQHW�EDU��DQG�WKH�KDQGJXDUG�UHPRYHG��ZKLOH�JUDVSLQJ�JURRYHV�ZHUH�FXW�LQWR� WKH� VWRFN� MXVW� IRUZDUG� RI� WKH�PDJD]LQH� WUDSGRRU��,QLWLDOO\��WKH�QHZ�EDUUHOV�SURGXFHG�IRU�WKHVH�ULIOHV�ZHUH�RI�DQ�LQFUHDVLQJ�WZLVW�ULIOLQJ��EXW�ZHUH�ODWHU�UHSODFHG�E\�D�FRQVWDQW�WZLVW�ULIOLQJ�$UWLOOHU\� &DUELQH� P������� 7KLV� ZHDSRQ��PDGH� IRU� DUWLOOHU\� FUHZV�� ZDV� LGHQWLFDO� WR� WKH�5\WWHUNDUDELQ�P��������H[FHSW�WKDW�WKH�EROW�KDQGOH�ZDV�PRGLILHG�WR�WXUQ�GRZQZDUG�WRZDUG�WKH�VWRFN�6QLSLQJ�5LIOH�0RGHO������ 7KLV�'DQLVK�ULIOH�ZDV� DFWXDOO\� EDVHG� RQ� WKH� 1RUZHJLDQ� 0RGHO� �����.UDJ�-RUJHQVHQ� 5LIOH�� 7KH� ULIOH� LV� KDOI�VWRFNHG�� ILWWHG�ZLWK� D� KHDY\� IUHH�IORDWLQJ� EDUUHO�� D� PLFURPHWHU� UHDU�VLJKW�� D� VKRUW� KDQGJXDUG�� KRRGHG� IRUHVLJKW�� DQG� WKH�WXUQHG�GRZQ�EROW�KDQGOH�RI�WKH�DUWLOOHU\�FDUELQH�
1RUZHJLDQ�.UDJ�-RUJHQVHQ�5LIOHV.UDJ�-RUJHQVHQ�*HYDHU�0������ 7KLV�ZDV�WKH�RULJLQDO�1RUZHJLDQ�YHUVLRQ�RI�WKH�.UDJ�-RUJHQVHQ�ULIOH�� ,W� LV� GLIIHUHQWLDWHG� IURP� WKH� .UDJ�-RUJHQVHQ�*HYDHU� 0����� E\� D� ZLGH� QXPEHU� RI� IHDWXUHV��)RUHPRVW�� LW� XVHV� WKH� ERWWRP�KLQJHG� WUDSGRRU� RI� WKH�$PHULFDQ� YHUVLRQ�� ,W� DOVR� XVHV� D� SLVWRO� JULS� DQG� D�KDQGJXDUG� WKDW� RQO\� FRYHUV� WKH� EDUUHO� IURP� WKH�UHFHLYHU� WR� WKH� UHDU� EDUUHO� EDQG�� 7KH� ULIOH� XVHG� D�WDQJHQW�UHDU�VLJKW�DQG�LV�ILWWHG�ZLWK�D�ED\RQHW�EDU��7KH�ULIOH�ZDV�ILWWHG�ZLWK�D�URWDU\�GLDO�IRU�WKH�PDJD]LQH�FXW�RII�� ZKLFK� DOORZHG� WKH� PDJD]LQH� WR� EH� VHDOHG� DQG�LVRODWHG�� HIIHFWLYHO\� FRQYHUWLQJ� WKH� ULIOH� LQWR� D� VLQJOH�VKRW�ZHDSRQ�&DYDOU\�&DUELQH�0������ 7KLV�VKRUW�YHUVLRQ�RI� WKH� ULIOH� HQWHUHG� VHUYLFH� D� \HDU� DIWHU� WKH� IXOO� VL]H�ULIOH�� $ORQJ� ZLWK� LWV� VKRUWHU� OHQJWK�� LW� LV� PRVW�GLVWLQJXLVKHG�E\�LWV�KDOI�VWRFN��ZKLFK�JDYH�WKH�FDUELQH�WKH�ORRN�RI�D�VSRUWLQJ�ULIOH�RI�WKH�SHULRG��1R�SURYLVLRQV�IRU�D�ED\RQHW�0RXQWDLQ� $UWLOOHU\� DQG� 3LRQHHU� &DUELQH�0������ 7KLV�ZDV�LGHQWLFDO�WR�WKH�0�������DVLGH�IURP�WKH�UHDUPRVW�VOLQJ�VZLYHO�EHLQJ�PRYHG�IRUZDUG����FP�IURP�WKH�EXWW��1R�ED\RQHW�EDU�(QJLQHHU� &DUELQH� 0������ 7KH� 0������&DYDOU\�&DUELQH� ILWWHG�ZLWK�D� IXOO� VWRFN�DQG� IXOO� OHQJWK�KDQG�JXDUG�RYHU�WKH�EDUUHO��1R�ED\RQHW�EDU�$UWLOOHU\� &DUELQH� 0������ 7KH� 0������(QJLQHHU� &DUELQH�� EXW� ZLWK� WKH� VOLQJ� VZLYHOV� SODFHG�GLIIHUHQWO\�.DUDELQ�0������ :LWK� D� ULGLFXORXV� QXPEHU�RI� GLIIHUHQW� FDUELQHV� LQ� VHUYLFH�� WKH� 1RUZHJLDQ�JRYHUQPHQW�GHFLGHG�WR�HOLPLQDWH�WKHP�DOO�DQG�UHSODFH�WKHP�ZLWK�D�VLQJOH�XQLYHUVDO�VKRXOGHU�DUP�IRU�DOO� WKHLU�QRQ�LQIDQWU\�WURRSV�.DUDELQ� 0��������� ,W� WRRN� IRXU� \HDUV� WR�UHDOL]H�WKHUH�ZDV�D�VHULRXV�SUREOHP�ZLWK�WKH�.DUDELQH�0�������WKH�XVH�RI�D�ED\RQHW�FRXOG�FDXVH�WKH�IRUZDUG�HQG� RI� WKH� VWRFN� WR� FUDFN�� VSOLW�� DQG� VSOLQWHU�� $�ZLGH�VWUHQJWKHQLQJ�EDQG�ZDV�ILWWHG�RQ�DOO�H[LVWLQJ�DQG�QHZO\�PDQXIDFWXUHG�.DUDELQV�DW�WKLV�WLPH�6QLSLQJ�5LIOH�0����� 7KLV�ZDV�D�VQLSHU�ULIOH�EXLOW� IURP� WKH�0������*HYDHU�,W� XVHG�D�KHDY\� EDUUHO��DQG�D KLJK�VWDQGDUG�ILQLVK��FRPSOHWH�ZLWK�D�FKHFNHUHG�SLVWRO�JULS�DQG�WDUJHW�TXDOLW\�LURQ�VLJKWV�
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:HDSRQ .UDJ�-RUJHQVHQ�6QLSLQJ�5LIOH�0�����0DQXIDFWXUHU .RQJVEHUJ <HDU ���������1DWLRQ 1RUZD\&DOLEHU ���[��PP�6ZHGLVK�0DXVHU 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� ����P &\FOLF �
:HDSRQ .UDJ�-RUJHQVHQ�6QLSLQJ�5LIOH�0�����0DQXIDFWXUHU .RQJVEHUJ <HDU ���������1DWLRQ 1RUZD\&DOLEHU ���[��PP�6ZHGLVK�0DXVHU 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� ����P &\FOLF �
:HDSRQ .UDJ�-RUJHQVHQ�6QLSLQJ�5LIOH�0�����0DQXIDFWXUHU .RQJVEHUJ <HDU ����1DWLRQ 1RUZD\&DOLEHU ���[��PP�6ZHGLVK�0DXVHU 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� ����P &\FOLF �
:HDSRQ 8�6��5LIOH��0RGHO�����0DQXIDFWXUHU 6SULQJILHOG�$UPRU\ <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU �������.UDJ 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� ����P &\FOLF �

6QLSLQJ� 5LIOH� 0������ 7KH� 1RUZHJLDQ� PLOLWDU\�VWDUWHG� XVLQJ� WKH� 0��� VSLW]HU�EXOOHW� FDUWULGJH�� UHTXLULQJ�LPSURYHPHQWV�WR�WKHLU�VQLSHU�ULIOH��7KH�PDMRU�LPSURYHPHQWV�ZHUH� QHZ� VLJKWV�� DQ� DSHUDWXUH� UHDU� VLJKW� DQG� D� KRRGHG�IURQW�VLJKW�6QLSLQJ�5LIOH�0������ 7KH�VLJKWV�RQ�WKH�0������ZHUH� LQVXIILFLHQW�� DQG� WKH� UHDU� VLJKW� ZDV� UHSODFHG� ZLWK� D�PLFURPHWHU�DGMXVWDEOH�DSHUDWXUH�UHDU�VLJKW�6QLSLQJ� 5LIOH� 0������ 7KLV� ZDV� WKH� ILQDO� QHZ�YHUVLRQ� RI� WKH� .UDJ�-RUJHQVHQ� SURGXFHG� E\�1RUZD\�� 7KH�ULIOH�KDG�D�KDOI�VWRFN�DQG�IUHH�IORDWLQJ�KHDY\�EDUUHO��JLYLQJ�LW�WKH�DSSHDUDQFH�RI�D�VSRUWLQJ�ULIOH�RI�WKH�WLPH��2WKHUZLVH��LW�ZDV�YLUWXDOO\� LGHQWLFDO� WR� WKH�RWKHU�VQLSHU� ULIOHV��DVLGH� IURP�WKH�ODFN�RI�D�ED\RQHW�EDU�PRXQWHG�XQGHU�WKH�EDUUHO�
8�6��.UDJ�-RUJHQVHQ�5LIOHV8�6��5LIOH��0����� 7KLV�EROW�DFWLRQ�ULIOH�KDG�D�IXOO�OHQJWK�VWRFN�DQG�D KDOI�OHQJWK�KDQGJXDUG�RYHU�WKH�EDUUHO��,W�ZDV� ILWWHG�ZLWK� D� FOHDQLQJ� URG�� SLOLQJ� VZLYHO�� DQG� ED\RQHW�EDU�� ,W� ZDV� DOVR� WKH� ILUVW� .UDJ�-RUJHQVHQ� ULIOH� WR� EH� ILWWHG�ZLWK� WKH� GRZQZDUG�RSHQLQJ�� ERWWRP�KLQJHG� PDJD]LQH�WUDSGRRU��ZKLFK�JUHDWO\�HDVHG� ORDGLQJ��7KH�VHDUFK�IRU�WKLV�ULIOH� DFWXDOO\� EHJDQ� LQ� ������ 'XULQJ� WKH� LQWHUYHQLQJ� ���\HDUV��WKH�8QLWHG�6WDWHV�ILHOGHG�GR]HQV�RI�PRGHOV�RI�ULIOHV��LQ�TXDQWLWLHV�QXPEHUV�IURP�D�IHZ�GR]HQ�WR�D�IHZ�KXQGUHG��:LWK� WKH� QHHG� WR� ILHOG� UHSODFHPHQW� SDUWV� DQG� DPPXQLWLRQ�IRU�WKHVH�GR]HQV�RI�GLIIHUHQW�W\SHV�RI�ZHDSRQV��WKLV�PDUNHG�WKH� PRVW� LQHIILFLHQW� ORJLVWLFDO� SHULRG� WKH� 86� $UP\� KDV�VXIIHUHG�WKURXJK��7KH�0�����UHSODFHG�WKH�6SULQJILHOG��������³7UDSGRRU´�5LIOH�0�����8�6��5LIOH��0RGHO� ����� 7KLV�ZDV� DQ� LPSURYHG�ULIOH�� LPSRUWLQJ� IHDWXUHV� IURP� WKH� (XURSHDQ� YHUVLRQV�� 7KH�FOHDQLQJ�URG�ZDV�EURNHQ�GRZQ�WR�D�WKUHH�SLHFH�XQLW�WKDW�ILW�LQ�D�FRPSDUWPHQW�KROORZHG� LQWR� WKH�EXWW��DQG�D�PDJD]LQH�FXWRII� ZDV� DGGHG�� DORQJ�ZLWK� QHZ� VLJKWV�� $ORQJ�ZLWK� QHZ�ULIOHV�� PDQ\� RI� WKH� 0����� ULIOHV� ZHUH� FRQYHUWHG� WR� WKH�0�����FRQILJXUDWLRQ�0�����&DYDOU\�&DUELQH� $�VKRUWHQHG�YHUVLRQ�RI�WKH�ULIOH��EXW�ILWWHG�ZLWK�D�VDGGOH�ULQJ�DQG�UDLO�RQ�WKH�VWRFN��7KLV�PRGHO�KDG�D WZR�SLHFH�FOHDQLQJ�URG�DQG�RLO�FDQ�LQ�WKH�EXWW�VWRFN�0����� 5LIOH� 7KLV� ULIOH� KDG� QHZ� VLJKWV��JUDGXDWHG� WR� ����� \DUGV� LQ� RUGHU� WR� FRPSHQVDWH� IRU� QHZ�KLJK� YHORFLW\� DPPXQLWLRQ�� 7KHVH� QHZ� VLJKWV� ZHUH� ODWHU�FKDQJHG� WR� DQRWKHU� QHZ� VHW�� LQFUHPHQWHG� RXW� WR� �����\DUGV� 0����� &DYDOU\� &DUELQH� 7KH� 0����� FDUELQHV�ZHUH�ILWWHG�ZLWK�WKH�VDPH�VLJKWV�DV�WKH�0�����ULIOHV�0����� &DYDOU\� &DUELQH� 1HZO\� PDQXIDFWXUHG�ULIOHV� ZLWK� D� ORQJHU� IRUH� HQG�� DQG� ODWHU� ILWWHG� ZLWK� D� QHZ�KDQGJXDUG�WR�EHWWHU�SURWHFW�WKH�UHDU�VLJKWV�3KLOLSSLQH�&RQVWDEXODU\�6KRUW�5LIOH� 7KLV�ZDV�D�FRQYHUVLRQ�RU�UHPDQXIDFWXUH�RI�H[LVWLQJ�.UDJ�-RUJHQVHQ�ULIOHV� LQ� WKH� 8�6�� DUVHQDOV�� 7KH� JRDO� ZDV� WR� SURYLGH� D�VXLWDEOH� VKRUW� ULIOH� IRU�XVH�E\�SROLFH� LQ� WKH�QHZ�3KLOLSSLQH�WHUULWRULHV�� ZKLFK� ZHUH� WRUQ� E\� LQVXUUHFWLRQLVP� GXULQJ� WKH�0RUR�:DU�DJDLQVW�0XVOLP�UHEHOV�RQ�WKH�LVODQGV�

&ORVH�XS�RI�WKH�.UDJ�-RUJHQVHQ�UHFHLYHU��FRPSOHWH�ZLWKPDJD]LQH�WUDSGRRU�
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:HDSRQ 8�6��5LIOH��0RGHO�����0DQXIDFWXUHU 6SULQJILHOG <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU �������.UDJ 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� ����P &\FOLF �:HDSRQ 0�����&DYDOU\�&DUELQH0DQXIDFWXUHU 6SULQJILHOG <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU �������.UDJ 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� ����P &\FOLF �
:HDSRQ 8�6��5LIOH��0RGHO�����0DQXIDFWXUHU 6SULQJILHOG <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU �������.UDJ 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� ����P &\FOLF �

:HDSRQ 3KLOLSSLQH�&RQVWDEXODU\�6KRUW�5LIOH0DQXIDFWXUHU 6SULQJILHOG <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU �������.UDJ 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� ����P &\FOLF �
:HDSRQ 0�����&DYDOU\�&DUELQH0DQXIDFWXUHU 6SULQJILHOG <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU �������.UDJ 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� ����P &\FOLF �
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&\EHUWKULOOHU

:HDSRQ 7\SH $&& &RQ $Y &DOLEHU '0 $PPR 5DWH�RI�)LUH 5HO
(IIHFW��5DQJH��PHWHUV�

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW'DQLVK�.UDJ�-RUJHQVHQ�*HYDVHU�0����� 5,) � 1 0 �PP�'. � � ��>66@ 5( ��� ���� ���'DQLVK�.UDJ�-RUJHQVHQ�*HYDHU�P������ 5,) � 1 0 �PP�'. � � ��>66@ 5( ��� ���� ���'DQLVK�.UDJ�-RUJHQVHQ�*HYDHU�P������ 5,) � 1 0 �PP�'. � � ��>66@ 5( ��� ���� ���'DQLVK�.UDJ�-RUJHQVHQ�5\WWHUNDUDELQ�0���� 5,) �� 1 0 �PP�'. �� � ��>66@ 5( ��� ���� ���'DQLVK�.UDJ�-RUJHQVHQ�(QJLQHHU�&DUELQH�0���� 5,) �� 1 0 �PP�'. �� � ��>66@ 5( ��� ���� ���'DQLVK�.UDJ�-RUJHQVHQ�5\WWHUNDUDELQ�P������ 5,) �� 1 0 �PP�'. �� � ��>66@ 5( ��� ���� ���'DQLVK�.UDJ�-RUJHQVHQ�$UWLOOHU\�&DUELQH�P������ 5,) �� 1 0 �PP�'. �� � ��>66@ 5( ��� ���� ���'DQLVK�.UDJ�-RUJHQVHQ�,QIDQWU\�&DUELQH�P������ 5,) �� 1 0 �PP�'. �� � ��>66@ 5( ��� ���� ���'DQLVK�.UDJ�-RUJHQVHQ�6QLSLQJ�5LIOH�0RGHO����� 5,) �� 1 0 �PP�'. � � ��>66@ 5( ��� ���� ���1RUZHJLDQ�.UDJ�-RUJHQVHQ�*HYDHU�0����� 5,) � 1 0 0������ � � ��>66@ 5( ��� ���� ���1RUZHJLDQ�.UDJ�-RUJHQVHQ�&DYDOU\�&DUELQH�0����� 5,) �� 1 0 0������ �� � ��>66@ 5( ��� ��� ���1RUZHJLDQ�.UDJ�-RUJHQVHQ�0RXQWDLQ�$UWLOOHU\�	�3LRQHHU�&DUELQH�0����� 5,) �� 1 0 0������ �� � ��>66@ 5( ��� ��� ���

1RUZHJLDQ�(QJLQHHU�&DUELQH�0����� 5,) �� 1 0 0������ �� � ��>66@ 5( ��� ���� ���1RUZHJLDQ�$UWLOOHU\�&DUELQH�0����� 5,) �� 1 0 0������ �� � ��>66@ 5( ��� ���� ���1RUZHJLDQ�.UDJ�-RUJHQVHQ�6KRUW�5LIOH�0����� 5,) � 1 0 0������ �� � ��>66@ 5( ��� ���� ���1RUZHJLDQ�.UDJ�-RUJHQVHQ�6QLSLQJ�5LIOH�0����� 5,) �� 1 0 0������ � � ��>66@ 5( ��� ���� ���1RUZHJLDQ�.UDJ�-RUJHQVHQ�6QLSLQJ�5LIOH�0����� 5,) �� 1 0 0������ � � ��>66@ 5( ��� ���� ���1RUZHJLDQ�.UDJ�-RUJHQVHQ�6QLSLQJ�5LIOH�0����� 5,) �� 1 0 0������ � � ��>66@ 5( ��� ��� ���8�6��5LIOH��0RGHO����� 5,) � 1 0 ������ � � ��>66@ 5( ��� ���� ���8�6��5LIOH��0RGHO����� 5,) � 1 0 ������ � � ��>66@ 5( ��� ��� ���0�����&DYDOU\�&DUELQH 5,) �� 1 0 ������ �� � ��>66@ 5( ��� ���� ���8�6��5LIOH��0RGHO����� 5,) � 1 0 ������ � � ��>66@ 5( ��� ���� ���0�����&DYDOU\�&DUELQH 5,) �� 1 0 ������ �� � ��>66@ 5( ��� ���� ���0�����&DYDOU\�&DUELQH 5,) �� 1 0 ������ �� � ��>66@ 5( ��� ���� ���3KLOLSSLQH�&RQVWDEXODU\�6KRUW�5LIOH 5,) � 1 0 ������ � � ��>66@ 5( ��� ���� ���6SHFLDO�5XOHV
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'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ'DQLVK�.UDJ�-RUJHQVHQ�*HYDVHU�0����� �G� �� %DOOLVWLF ��� 66 � /UJ ���OE �'DQLVK�.UDJ�-RUJHQVHQ�*HYDHU�P������ �G�� �� %DOOLVWLF ��� 66 � /UJ ���OE �'DQLVK�.UDJ�-RUJHQVHQ�*HYDHU�P������ �G�� �� %DOOLVWLF ��� 66 � /UJ ���OE �'DQLVK�.UDJ�-RUJHQVHQ�5\WWHUNDUDELQ�0���� �G� �� %DOOLVWLF ��� 66 � /UJ ��OE �'DQLVK�.UDJ�-RUJHQVHQ�(QJLQHHU&DUELQH�0���� �G� �� %DOOLVWLF ��� 66 � /UJ ��OE �'DQLVK�.UDJ�-RUJHQVHQ�5\WWHUNDUDELQ�P������ �G� �� %DOOLVWLF ��� 66 � /UJ ��OE �'DQLVK�.UDJ�-RUJHQVHQ�$UWLOOHU\�&DUELQH�P������ �G� �� %DOOLVWLF ��� 66 � /UJ ��OE �'DQLVK�.UDJ�-RUJHQVHQ�,QIDQWU\�&DUELQH�P������ �G� �� %DOOLVWLF ��� 66 � /UJ �����OE �'DQLVK�.UDJ�-RUJHQVHQ�6QLSLQJ�5LIOH�0RGHO����� �G�� �� %DOOLVWLF ��� 66 � /UJ ���OE �1RUZHJLDQ�.UDJ�-RUJHQVHQ�*HYDHU�0����� �G� �� %DOOLVWLF ��� 66 � /UJ ��OE �1RUZHJLDQ�.UDJ�-RUJHQVHQ�&DYDOU\�&DUELQH�0����� �G� �� %DOOLVWLF ��� 66 � /UJ ����OE �1RUZHJLDQ�.UDJ�-RUJHQVHQ�0RXQWDLQ�$UWLOOHU\�	�3LRQHHU�&DUELQH�0����� �G� �� %DOOLVWLF ��� 66 � /UJ ����OE �1RUZHJLDQ�(QJLQHHU�&DUELQH�0����� �G� �� %DOOLVWLF ��� 66 � /UJ ����OE �1RUZHJLDQ�$UWLOOHU\�&DUELQH�0����� �G� �� %DOOLVWLF ��� 66 � /UJ ����OE �1RUZHJLDQ�.UDJ�-RUJHQVHQ�6KRUW�5LIOH�0����� �G� �� %DOOLVWLF ��� 66 � /UJ ��OE �1RUZHJLDQ�.UDJ�-RUJHQVHQ�6QLSLQJ�5LIOH�0����� �G� �� %DOOLVWLF ��� 66 � /UJ ��OE �1RUZHJLDQ�.UDJ�-RUJHQVHQ�6QLSLQJ�5LIOH�0����� �G� �� %DOOLVWLF ��� 66 � /UJ ���OE �1RUZHJLDQ�.UDJ�-RUJHQVHQ�6QLSLQJ�5LIOH�0����� �G� �� %DOOLVWLF ��� 66 � /UJ �����OE �8�6��5LIOH��0RGHO����� �G� �� %DOOLVWLF ��� 66 � /UJ ����OE �8�6��5LIOH��0RGHO����� �G� �� %DOOLVWLF ��� 66 � /UJ �����OE �0�����&DYDOU\�&DUELQH �G� �� %DOOLVWLF ��� 66 � /UJ ��OE �8�6��5LIOH��0RGHO����� �G� �� %DOOLVWLF ��� 66 � /UJ ��OE �0�����&DYDOU\�&DUELQH �G� �� %DOOLVWLF ��� 66 � /UJ ��OE �0�����&DYDOU\�&DUELQH �G� �� %DOOLVWLF ��� 66 � /UJ ��OE �3KLOLSSLQH�&RQVWDEXODU\�6KRUW�5LIOH �G� �� %DOOLVWLF ��� 66 � /UJ ��OE �6SHFLDO�5XOHV
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)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV'DQLVK�.UDJ�-RUJHQVHQ�*HYDVHU�0����� � 66 )DLU )DLU � ���'DQLVK�.UDJ�-RUJHQVHQ�*HYDHU�P������ � 66 )DLU )DLU � ���'DQLVK�.UDJ�-RUJHQVHQ�*HYDHU�P������ � 66 )DLU )DLU � ���'DQLVK�.UDJ�-RUJHQVHQ�5\WWHUNDUDELQ�0���� � 66 0HGLRFUH )DLU � ���'DQLVK�.UDJ�-RUJHQVHQ�(QJLQHHU�&DUELQH�0���� � 66 0HGLRFUH )DLU � ���'DQLVK�.UDJ�-RUJHQVHQ�5\WWHUNDUDELQ�P������ � 66 0HGLRFUH )DLU � ���'DQLVK�.UDJ�-RUJHQVHQ�$UWLOOHU\�&DUELQH�P������ � 66 0HGLRFUH )DLU � ���'DQLVK�.UDJ�-RUJHQVHQ�,QIDQWU\�&DUELQH�P������ � 66 0HGLRFUH )DLU � ���'DQLVK�.UDJ�-RUJHQVHQ�6QLSLQJ�5LIOH�0RGHO����� � 66 *RRG *RRG � ���1RUZHJLDQ�.UDJ�-RUJHQVHQ�*HYDHU�0����� � 66 )DLU )DLU � ���1RUZHJLDQ�.UDJ�-RUJHQVHQ�&DYDOU\�&DUELQH�0����� � 66 0HGLRFUH )DLU � ���1RUZHJLDQ�.UDJ�-RUJHQVHQ�0RXQWDLQ�$UWLOOHU\�	�3LRQHHU�&DUELQH�0����� � 66 0HGLRFUH )DLU � ���1RUZHJLDQ�(QJLQHHU�&DUELQH�0����� � 66 0HGLRFUH )DLU � ���1RUZHJLDQ�$UWLOOHU\�&DUELQH�0����� � 66 0HGLRFUH )DLU � ���1RUZHJLDQ�.UDJ�-RUJHQVHQ�6KRUW�5LIOH�0����� � 66 0HGLRFUH )DLU � ���1RUZHJLDQ�.UDJ�-RUJHQVHQ�6QLSLQJ�5LIOH�0����� � 66 *RRG *RRG � ���1RUZHJLDQ�.UDJ�-RUJHQVHQ�6QLSLQJ�5LIOH�0����� � 66 *RRG *RRG � ���1RUZHJLDQ�.UDJ�-RUJHQVHQ�6QLSLQJ�5LIOH�0����� � 66 *RRG *RRG � ���8�6��5LIOH��0RGHO����� � 66 )DLU )DLU � ���8�6��5LIOH��0RGHO����� � 66 )DLU )DLU � ���0�����&DYDOU\�&DUELQH � 66 0HGLRFUH )DLU � ���8�6��5LIOH��0RGHO����� � 66 )DLU )DLU � ���0�����&DYDOU\�&DUELQH � 66 0HGLRFUH )DLU � ���0�����&DYDOU\�&DUELQH � 66 0HGLRFUH )DLU � ���3KLOLSSLQH�&RQVWDEXODU\�6KRUW�5LIOH � 66 0HGLRFUH )DLU � ���6SHFLDO�5XOHV
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$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV'DQLVK�.UDJ�-RUJHQVHQ�*HYDVHU�0����� �G��� 3�/ � � � ���� � � ���� ���'DQLVK�.UDJ�-RUJHQVHQ�*HYDHU�P������ �G� 3�/ � � � ���� � � ���� ���'DQLVK�.UDJ�-RUJHQVHQ�*HYDHU�P������ �G� 3�/ � � � ���� � � ���� ���'DQLVK�.UDJ�-RUJHQVHQ�5\WWHUNDUDELQ�0���� �G��� 3�/ � �� � ���� � � ���� ���'DQLVK�.UDJ�-RUJHQVHQ�(QJLQHHU�&DUELQH�0���� �G��� 3�/ � �� � ���� � � ���� ���'DQLVK�.UDJ�-RUJHQVHQ�5\WWHUNDUDELQ�P������ �G��� 3�/ � �� � ���� � � ���� ���'DQLVK�.UDJ�-RUJHQVHQ�$UWLOOHU\�&DUELQH�P������ �G��� 3�/ � �� � ���� � � ���� ���'DQLVK�.UDJ�-RUJHQVHQ�,QIDQWU\�&DUELQH�P������ �G��� 3�/ � �� � ���� � � ���� ���'DQLVK�.UDJ�-RUJHQVHQ�6QLSLQJ�5LIOH�0RGHO����� �G� 3�/ �� �� � ���� � � ���� ���1RUZHJLDQ�.UDJ�-RUJHQVHQ�*HYDHU�0����� �G��� 3�/ � � � ���� � � ���� ���1RUZHJLDQ�.UDJ�-RUJHQVHQ�&DYDOU\�&DUELQH�0����� �G��� 3�/ � �� � ��� � � ��� ���1RUZHJLDQ�.UDJ�-RUJHQVHQ�0RXQWDLQ�$UWLOOHU\�	�3LRQHHU�&DUELQH�0����� �G��� 3�/ � �� � ��� � � ��� ���1RUZHJLDQ�(QJLQHHU�&DUELQH�0����� �G��� 3�/ � �� � ���� � � ���� ���1RUZHJLDQ�$UWLOOHU\�&DUELQH�0����� �G��� 3�/ � �� � ���� � � ���� ���1RUZHJLDQ�.UDJ�-RUJHQVHQ�6KRUW�5LIOH�0����� �G��� 3�/ � �� � ���� � � ���� ���1RUZHJLDQ�.UDJ�-RUJHQVHQ�6QLSLQJ�5LIOH�0����� �G��� 3�/ �� �� � ���� � � ���� ���1RUZHJLDQ�.UDJ�-RUJHQVHQ�6QLSLQJ�5LIOH�0����� �G��� 3�/ �� �� � ���� � � ���� ���1RUZHJLDQ�.UDJ�-RUJHQVHQ�6QLSLQJ�5LIOH�0����� �G��� 3�/ �� �� � ��� � � ��� ���8�6��5LIOH��0RGHO����� �G��� 3�/ � � � ���� � � ���� ���8�6��5LIOH��0RGHO����� �G� 3�/ � � � ��� � � ��� ���0�����&DYDOU\�&DUELQH �G� 3�/ � �� � ���� � � ���� ���8�6��5LIOH��0RGHO����� �G� 3�/ � � � ���� � � ���� ���0�����&DYDOU\�&DUELQH �G� 3�/ � �� � ���� � � ���� ���0�����&DYDOU\�&DUELQH �G� 3�/ � �� � ���� � � ���� ���3KLOLSSLQH�&RQVWDEXODU\�6KRUW�5LIOH �G� 3�/ � �� � ���� � � ���� ���6SHFLDO�5XOHV�
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7KH� .URSDWVFKHN� ULIOH� LV� EHVW� NQRZQ� DV� RQH� RI� WKH� HDUO\�DWWHPSWV�WR�LPSURYH�RQ�WKH�/HEHO�GHVLJQ�ZLWKRXW�UHVRUWLQJ�WR�PDVVLYH�PRGLILFDWLRQV��,QWURGXFHG�LQ�������WKH�ULIOH�ZDV�LQ�DFWLYH�VHUYLFH�ORQJ�EHIRUH� WKH� /HEHO�� 7KH� .URSDWVFKHN�0OH� �����0DULQH� 5LIOH� ZDV� WKH�ILUVW�RI�WKH�OLQH��D�EROW�DFWLRQ�ULIOH�ZLWK�D�IXOO�VWRFN��QR�KDQGJXDUG��DQG�D���URXQG�WXEXODU�PDJD]LQH�XQGHU�WKH�EDUUHO��,W� ILUHG�WKH����[���PP�ULPILUH�*UDV�FDUWULGJH�7KH� )UHQFK� ZRXOG� ODWHU� UHPDQXIDFWXUH� WKH� ULIOHV� LQ� �����DQG� WUDQVIHU� WKHP� WR� WKH� DUP\� DV� WKH�0OH� ����� ,QIDQWU\� 5LIOH�� 7KLV�UHPDQXIDFWXUH�SURYLGHG�D�ORQJHU�PDJD]LQH�WKDW�KHOG�RQH�PRUH�URXQG�RI�DPPXQLWLRQ��7KH�GHVLJQ�ZDV�DOWHUHG�DJDLQ�IRU�QHZO\�PDGH�ULIOHV�RI�)UHQFK�PDQXIDFWXUH�� FUHDWLQJ� WKH�0OH������ ,QIDQWU\�5LIOH�� �7KLV� ULIOH�GLIIHUHG�PDLQO\�LQ�LWV�WZR�SLHFH�IXOO�OHQJWK�VWRFN��ZKLFK�ZDV�VHSDUDWHG�E\�D�IXOO�GHSWK�UHFHLYHU�$IWHU�WKLV��WKH�PLOLWDU\�RI�$XVWULD�+XQJDU\�DGRSWHG�D�FDUELQH�IRUP�RI�WKH�ULIOH��WKH�0�����*HQGDUPHULH�&DUELQH��ZKLFK�ZDV�YLUWXDOO\�LGHQWLFDO�WR�WKH�0OH�������DVLGH�IURP�WKH�VKRUWHU�VL]H��OLJKWHU�ZHLJKW��DQG�XVH�RI�WKH�������[���PP�ULPILUH�:HUQGO�FDUWULGJH�2QO\�ZLWK� WKH�DGRSWLRQ�RI� WKH�ULIOH�E\�3RUWXJDO�GLG� WKH�ULIOH�EHFRPH�DQ�LPSURYHG�YHUVLRQ�RI�WKH�/HEHO��$GRSWHG�LQ�������WKH�ULIOH�FDPH�LQ�WKUHH�YHUVLRQV��7KH\�LPSURYHG�RQ WKH�/HEHO�EROW�DQG�HOHYDWRU�ZLWK�D�OLJKWHU��VRPHZKDW�PRUH�FRPSOLFDWHG�PHFKDQLVP��$OO�ILUHG�WKH���[���PP�ULPILUH�*XHGHV�FDUWULGJH��([WHUQDOO\��WKH�0�����,QIDQWU\�5LIOH�ZDV�DOPRVW� LGHQWLFDO� WR� WKH�ROG�0OH������0DULQH�5LIOH� ILHOGHG�E\� WKH�)UHQFK�� 3RUWXJDO� DOVR� DGRSWHG� WKH�0����� )LVFDO� *XDUG� &DUELQH�� D�VKRUWHU� YHUVLRQ� RI� WKH� ULIOH� ILWWHG� IRU� D� ED\RQHW�� 7KH� 0����� )LVFDO�*XDUG�&DUELQH� LV� DOVR� NQRZQ� DV� WKH�0��������5LIOH�� /DVW� ZDV� WKH�0�����&DYDOU\�&DUELQH��DQ�HYHQ� VKRUWHU�YHUVLRQ�RI� WKH� ULIOH��ZLWK�D�IXOO�VWRFN�H[WHQGLQJ� WR� WKH�PX]]OH�DQG� ILWWHG� IRU�D�ED\RQHW�� ,Q�������PDQ\� .URSDWVFKHN� ULIOHV�ZHUH� ILWWHG�ZLWK� D� KDQGJXDUG�� FUHDWLQJ� WKH�0��������,QIDQWU\�5LIOH��ZKLFK�ZDV�LVVXHG�WR�FRORQLDO�WURRSV�7KH�*XHGHV�FDUWULGJH�XVHG�LQ�WKH�3RUWXJXHVH�.URSDWVFKHN�ULIOHV� ZDV� RQH� RI� WKH�PRVW� DGYHUVHO\� DIIHFWHG� DPPXQLWLRQ� W\SHV� LQ�UHJDUGV� WR�EDUUHO� OHQJWK�� ,Q�UHGXFLQJ� WKH�EDUUHO� OHQJWK�E\���� LQFKHV��WKH�EXOOHW�ORVW�RYHU�����PHWHUV�SHU�VHFRQG�LQ�PX]]OH�YHORFLW\��PDNLQJ�WKH�&DYDOU\�&DUELQH�IDU�OHVV�HIIHFWLYH�WKDQ�WKH�,QIDQWU\�5LIOHV�

:HDSRQ 0OH������0DULQH�5LIOH0DQXIDFWXUHU 6WH\U <HDU ���������1DWLRQ )UDQFH��PDGH�LQ�$XVWULD�+XQJDU\&DOLEHU ���[����5�*UDV 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� &\FOLF �:HDSRQ 0OH������,QIDQWU\�5LIOH0DQXIDFWXUHU 0$&�&KDWHOOHUDXOW <HDU ���������1DWLRQ )UDQFH&DOLEHU ���[����5�*UDV 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� &\FOLF �:HDSRQ 0OH������,QIDQWU\�5LIOH0DQXIDFWXUHU 0$6 <HDU ���������1DWLRQ )UDQFH&DOLEHU ���[����5�*UDV 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� &\FOLF �:HDSRQ 0�����*HQGDUPHULH�&DUELQH0DQXIDFWXUHU 6WH\U <HDU �����"1DWLRQ $XVWULD�+XQJDU\&DOLEHU ������[���PP5�:HUQGO 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� &\FOLF �
:HDSRQ 0�����,QIDQWU\�5LIOH��0��������&RORQLDO�,QIDQWU\�5LIOH0DQXIDFWXUHU 6WH\U <HDU ���������1DWLRQ 3RUWXJDO��PDGH�LQ�$XVWULD�+XQJDU\&DOLEHU ��[���5�*XHGHV�0�� 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� &\FOLF �
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:HDSRQ 0�����)LVFDO�*XDUG�&DUELQH0DQXIDFWXUHU 6WH\U <HDU ���������1DWLRQ 3RUWXJDO��PDGH�LQ�$XVWULD�+XQJDU\&DOLEHU ��[���5�*XHGHV�0�� 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� &\FOLF �
:HDSRQ 0�����&DYDOU\�&DUELQH0DQXIDFWXUHU 6WH\U <HDU ���������1DWLRQ 3RUWXJDO��PDGH�LQ�$XVWULD�+XQJDU\&DOLEHU ��[���5�*XHGHV�0�� 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ ����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� &\FOLF �



Q������*"�$2C� %�
&\EHUWKULOOHU

:HDSRQ 7\SH $&& &RQ $Y &DOLEHU '0 $PPR 5DWH�RI�)LUH 5HO
(IIHFW��5DQJH��PHWHUV�

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW)UHQFK�0OH������0DULQH�5LIOH 5,) � 1 0 ��[���*UDV � � � 67 ��� ��� ���)UHQFK�0OH������,QIDQWU\�5LIOH 5,) � 1 0 ��[���*UDV � � � 67 ��� ���� ���)UHQFK�0OH������,QIDQWU\�5LIOH 5,) � 1 0 ��[���*UDV � � � 67 ��� ��� ���$XVWULDQ�0�����*HQGDUPHULH�&DUELQH 5,) � 1 0 :HUQGO�� � � � 67 ��� ��� ���3RUWXJXHVH�0�����,QIDQWU\�5LIOH��0��������&RORQLDO�5LIOH 5,) � 1 0 *XHGHV� � � � 67 ��� ���� ���

3RUWXJXHVH�0�����)LVFDO�*XDUG�&DUELQH 5,) �� 1 0 *XHGHV� �� � � 67 ��� ���� ���3RUWXJXHVH�0�����&DYDOU\�&DUELQH 5,) �� 1 0 *XHGHV� �� � � 67 ��� � ���6SHFLDO�5XOHV
'���6\VWHP

:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ)UHQFK�0OH������0DULQH�5LIOH �G� �� %DOOLVWLF ��� 66 � /UJ OE �)UHQFK�0OH������,QIDQWU\�5LIOH �G� �� %DOOLVWLF ��� 66 � /UJ OE �)UHQFK�0OH������,QIDQWU\�5LIOH �G� �� %DOOLVWLF ��� 66 � /UJ OE �$XVWULDQ�0�����*HQGDUPHULH�&DUELQH �G� �� %DOOLVWLF ��� 66 � /UJ OE �3RUWXJXHVH�0�����,QIDQWU\�5LIOH��0��������&RORQLDO�5LIOH �G� �� %DOOLVWLF ��� 66 � /UJ OE �3RUWXJXHVH�0�����)LVFDO�*XDUG�&DUELQH �G� �� %DOOLVWLF ��� 66 � /UJ OE �3RUWXJXHVH�0�����&DYDOU\�&DUELQH �G� �� %DOOLVWLF ��� 66 � /UJ OE �6SHFLDO�5XOHV
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV)UHQFK�0OH������0DULQH�5LIOH � 66 0HGLRFUH 0HGLRFUH � ���)UHQFK�0OH������,QIDQWU\�5LIOH � 66 0HGLRFUH 0HGLRFUH � ���)UHQFK�0OH������,QIDQWU\�5LIOH � 66 0HGLRFUH 0HGLRFUH � ���$XVWULDQ�0�����*HQGDUPHULH�&DUELQH � 66 0HGLRFUH 0HGLRFUH � ���3RUWXJXHVH�0�����,QIDQWU\�5LIOH��0������� &RORQLDO�5LIOH � 66 0HGLRFUH 0HGLRFUH � ���3RUWXJXHVH�0�����)LVFDO�*XDUG�&DUELQH � 66 0HGLRFUH 0HGLRFUH � ���3RUWXJXHVH�0�����&DYDOU\�&DUELQH � 66 0HGLRFUH 0HGLRFUH � ���6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV)UHQFK�0OH������0DULQH�5LIOH �G� 3�/ �� �� � ��� � � ��� ���)UHQFK�0OH������,QIDQWU\�5LIOH �G� 3�/ �� �� � ��� � � ���� ���)UHQFK�0OH������,QIDQWU\�5LIOH �G� 3�/ �� �� � ��� � � ��� ���$XVWULDQ�0�����*HQGDUPHULH�&DUELQH �G��� 3�/ �� �� � ��� � � ��� ���3RUWXJXHVH�0�����,QIDQWU\�5LIOH��0��������&RORQLDO�5LIOH �G��� 3�/ �� �� � ��� � � ���� ���3RUWXJXHVH�0�����)LVFDO�*XDUG�&DUELQH �G��� 3�/ �� �� � ��� � � ���� ���3RUWXJXHVH�0�����&DYDOU\�&DUELQH �G� 3�/ �� �� � ��� � � � ���6SHFLDO�5XOHV�





R�,�%2C� %�
,Q�������WKH�)UHQFK�PLOLWDU\�UHSODFHG�LWV�ZRUQ�VWRFNSLOHV�RI�0OH� ����� *UDV� ULIOHV�� D� PRGHO� RI� EUHHFK�ORDGLQJ�� VLQJOH�VKRW�ULIOH�DGRSWHG�DIWHU�WKH�HQG�RI�WKH�)UDQFR�3UXVVLDQ�:DU�RI� ��������� )RU� D� VKRUW� ZKLOH�� WKH� /HEHO� SXW� WKH� )UHQFK�DKHDG�RI�WKH�UHVW�RI�WKH�ZRUOG�LQ�ULIOH�WHFKQRORJ\��WKRXJK�WKH�ULIOH�ZDV�DFWXDOO\� LQIHULRU� WR�PDQ\�RI� WKH�ULIOHV� LQ�VHUYLFH�DW�WKDW� WLPH�� � 7KH� /HEHO�� RU� )XVLO� G¶,QIDQWHULH� 0RGHOH� ������ZDV�WKH�ILUVW�ULIOH�WR�LQWURGXFH�ERWK�D�VPDOO�FDOLEHU�MDFNHWHG�EXOOHW�DQG�D�VPRNHOHVV�SURSHOODQW��7KH�ULIOH�LWVHOI�ZDV�VXFK�DQ� RGG� FRPELQDWLRQ� RI� ILUHDUP� FRQFHSWV� WKDW� RQH� FRXOG�DOPRVW�FDOO�LW�PLVPDWFKHG��,Q�IDFW��ZLWKLQ�D�IHZ�VKRUW�\HDUV��WKH� WHFKQLFDO�DGYDQFHPHQWV� LQ� ILUHDUPV�PDGH�E\�)UDQFH¶V�QHLJKERUV� OHDG� WR� WKH� UHDVVHVVPHQW� RI� WKLV� ULIOH� DV�EDFNZDUGV�RU�UHJUHVVLYH�LQ�GHVLJQ�SKLORVRSK\�7KH�ULIOH�XVHV�DQ�XQGHU�EDUUHO�WXEXODU�PDJD]LQH�RI�D�GHVLJQ�GDWLQJ�EDFN�WR�WKH�����¶V��DQG�WKH�EROW�ZDV�IURP�WKH�0�����*UDV�� ZLWK� PRGLILFDWLRQ� � VLPLODU� WR� WKRVH� PDGH� RQ� WKH�0�����.URSDWVFKHN�ULIOH��7KH�HQG�UHVXOW�RI�WKLV�ZDV�D�ORQJ��KHDY\��DZNZDUG�ULIOH��:KLOH�PDQ\�WKLQN�SRRUO\�RI� WKLV� ULIOH��WKH\�VXUYLYHG�WKH�EDWWOHILHOGV�RI�(XURSH�IRU�D�YHU\�ORQJ�WLPH��LQ�������PRVW�ZHUH�FXW�GRZQ� WR�D� FDUELQH�VL]HG� ULIOH�� DQG�WKH\� UHPDLQHG� LQ� VHUYLFH� XQWLO� WKH� HQG� RI� :RUOG� :DU� ,,�+RZHYHU�� DV�D� IURQW� OLQH� FRPEDW�ZHDSRQ�� WKH�GD\V�RI� WKH�/HEHO DQG� DOO� RWKHU� WXEXODU� PDJD]LQH� ZHDSRQV� LQ� VHUYLFH�ZLWK� WKH�)UHQFK�PLOLWDU\�ZHUH� QXPEHUHG� E\� WKH� DGYHQW� RI�WKH� %HUWKHLHU� FDUELQH�� 7KH� %HUWKLHU� XVHG� D� IL[HG� LQWHUQDO�ER[�PDJD]LQH� ZKLFK� ZDV� ORDGHG� IURP� D� FKDUJHU� FOLS�� IDU�IDVWHU�WR�UHORDG�WKDQ�D�/HEHO��DQG�LPPXQH�IURP�WKH�GDQJHUV�RI�D�EXOOHW�WLS�MDPPLQJ�LQWR�D�SULPHU�D�GHWRQDWLQJ�WKH�HQWLUH�PDJD]LQH�$IWHU� ILYH� \HDUV� LQ� VHUYLFH�� D� QXPEHU� RI� GHILFLHQFLHV�ZHUH�UHDOL]HG� LQ� WKH� GHVLJQ� WKDW� QHHGHG� WR� EH� FRUUHFWHG�� 7KH�HQWLUH� PDFKLQLQJ� SURFHVV� IRU� WKH� UHFHLYHU� ZDV� UHYLVHG� WR�FRPSHQVDWH� IRU� ZHDNQHVV� FDXVHG� E\� D� ODFN� RI� WRUVLRQDO�ULJLGLW\��D�YHQWLQJ�KROH�ZDV�GULOOHG�WKURXJK�WKH�EROW�KHDG�WR�DOORZ� JDV� WR� YHQW� IURP� UXSWXUHG� FDUWULGJHV�� D� VHULRXV�SUREOHP�ZLWK�WKH�HDUO\�VPRNHOHVV�SURSHOODQWV��WKH�UHDU�VLJKW�ZDV�PRGLILHG�DQG�D�VWDFNLQJ�KRRN�ZDV�ILWWHG�WR�WKH�PX]]OH�FDS�� 7KH� ULIOH� ZRXOG� WKHQ� UHPDLQ� LQ� LWV� 0OH� �������FRQILJXUDWLRQ�IRU�PRUH�WKDQ����\HDUV�RI�PLOLWDU\�VHUYLFH������ VDZ� WKH� ODVW� PDMRU� GHVLJQ� FKDQJH� LQ� WKH� /HEHO�� ,Q�RUGHU� WR� PDNH� WKH� ULIOH� PRUH� KDQG\� RU� PDQDJHDEOH�� WKH�ULIOHV�ZHUH�VKRUWHQHG�� 7KLV�SURFHVV� LQYROYHG�FXWWLQJ� GRZQ�WKH�EDUUHO�DQG� IRUHVWRFN�� ILWWLQJ�DQRWKHU�EDUUHO�EDQG� LQ� WKH�PLGGOH��DQG�UHSODFLQJ�WKH�UHDU�VLJKW�ZLWK�D�PRGLILHG�YHUVLRQ�RI� WKH� VLJKW� RQ� WKH�0RXVTXHWRQ�0OH� ��� 7KLV�PRGHO� DOVR�UHTXLUHG�D�QHZ�PDJD]LQH��ZKLFK�UHGXFHG�LWV�FDSDFLW\�WR�D�PHUH�WKUHH�URXQGV� RI� DPPXQLWLRQ� 7KLV� YHUVLRQ� ZDV� LQ� VHUYLFH� EULHIO\� DV� D�

PRWRUL]HG�LQIDQWU\PDQ¶V�ULIOH��ZKLOH�SURGXFWLRQ�RI�WKH�0$6�0OH������JRW�XQGHUZD\�

:HDSRQ /HEHO�0OH����� ,QIDQWU\�5LIOH0DQXIDFWXUHU 0$&�&KDWHOOHUDXOW <HDU ���������1DWLRQ )UDQFH&DOLEHU ��[���PP5�/HEHO 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ��� P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK ���� PP %XUVW �5DQJH (IIHFWLYH ��� P $XWR �0D[� �����P &\FOLF �1RWHV
:HDSRQ /HEHO�0OH�������� ,QIDQWU\�5LIOH0DQXIDFWXUHU 0$&�&KDWHOOHUDXOW <HDU ���������1DWLRQ )UDQFH&DOLEHU ��[���PP5�/HEHO 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ��� P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK ���� PP %XUVW �5DQJH (IIHFWLYH ��� P $XWR �0D[� �����P &\FOLF �1RWHV
:HDSRQ /HEHO�0OH����� ,QIDQWU\�5LIOH0DQXIDFWXUHU 0$&�&KDWHOOHUDXOW <HDU ���������1DWLRQ )UDQFH&DOLEHU ��[���PP5�/HEHO 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ��� P�V (QHUJ\:HLJKW (PSW\ ���� NJ 52) 66 ��/RDGHG 0% �/HQJWK ��� PP %XUVW �5DQJH (IIHFWLYH ��� P $XWR �0D[� �����P &\FOLF �1RWHV



%�,�%2C� %�
&\EHUWKULOOHU

:HDSRQ 7\SH $&& &RQ $Y &DOLEHU '0 $PPR 5DWH�RI�)LUH 5HO
(IIHFW��5DQJH��PHWHUV�

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW/HEHO�0RGHO������,QIDQWU\�5LIOH 5,) � 1 0 /HEHO5 � � � >66@ 85 ��� ���� ���/HEHO�0RGHO���������,QIDQWU\�5LIOH 5,) � 1 0 /HEHO5 � � � >66@ 67 ��� ���� ���/HEHO�0RGHO�����5��� 5,) � 1 0 /HEHO5 � � � >66@ 67 ��� ���� ���6SHFLDO�5XOHV /HEHO�0����5���SULFH�UHSUHVHQWV�FRVW�WR�PRGLI\�H[LVWLQJ�ULIOHV��VLQFH�QR�QHZ�ULIOHV�ZHUH�PDQXIDFWXUHG�

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ/HEHO�0RGHO������,QIDQWU\�5LIOH �G� �� %DOOLVWLF ��� 66 � /UJ � OE �/HEHO�0RGHO���������,QIDQWU\�5LIOH �G� �� %DOOLVWLF ��� 66 � /UJ ��OE �/HEHO�0RGHO�����5��� �G� �� %DOOLVWLF ��� 66 � 0HG ��OE �6SHFLDO�5XOHV /HEHO�0����5���SULFH�UHSUHVHQWV�FRVW�WR�PRGLI\�H[LVWLQJ�ULIOHV��VLQFH�QR�QHZ�ULIOHV�ZHUH�PDQXIDFWXUHG�

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV/HEHO�0RGHO������,QIDQWU\�5LIOH � 66 )DLU )DLU � ���/HEHO�0RGHO���������,QIDQWU\�5LIOH � 66 )DLU )DLU � ���/HEHO�0RGHO�����5��� � 66 0HGLRFUH )DLU � ���6SHFLDO�5XOHV /HEHO�0����5���SULFH�UHSUHVHQWV�FRVW�WR�PRGLI\�H[LVWLQJ�ULIOHV��VLQFH�QR�QHZ�ULIOHV�ZHUH�PDQXIDFWXUHG�
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV/HEHO�0RGHO������,QIDQWU\�5LIOH �G� 3�/ � � � ��� � � ���� ���/HEHO�0RGHO���������,QIDQWU\�5LIOH �G� 3�/ � � � ��� � � ���� ���/HEHO�0RGHO�����5��� �G� 3�/ � �� � ��� � � ���� ���6SHFLDO�5XOHV� /HEHO�0����5���SULFH�UHSUHVHQWV�FRVW�WR�PRGLI\�H[LVWLQJ�ULIOHV��VLQFH�QR�QHZ�ULIOHV�ZHUH�PDQXIDFWXUHG�
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$IWHU�WKH�ZDUV�WKH�%ULWLVK�IRXJKW� LQ�WKH� ODWWHU�KDOI�RI� WKH� QLQHWHHQWK� FHQWXU\�� WKH� %ULWLVK� ILQDOO\� UHFRJQL]HG� D�QHHG� WR� UHSODFH� WKH� 0DUWLQL�+HQU\� VLQJOH�VKRW� EUHHFK�ORDGLQJ�ULIOHV� WKH\�KDG�EHHQ�XVLQJ� IRU�QHDUO\� ILIWHHQ�\HDUV��7KLV� LQFOXGHV� WKH� GLVDVWURXV $QJOR�=XOX� :DU� RI� ������%ULWLVK�VROGLHUV�FRPSODLQHG�DERXW�WKH�DEXVH�WKH\�WRRN�IURP�WKHVH�RYHUSRZHUHG�ULIOHV��DQG�RQH RIILFHU�FDQ�EH�TXRWHG�DV�VD\LQJ��³ZKHQ�D�IHOORZ�KDV�EHHQ�VR�EUXWDOO\�SRXQGHG�E\�KLV�RZQ� ULIOH� KDOI� D� KXQGUHG� WLPHV�� KH� GRQ¶W� VR� PXFK� PLQG�KDYLQJ�DQ�DVVHJDL�DV�ELJ�DV�D�VKRYHO�VWXFN�WKURXJK�KLP��LW¶V�UDWKHU�D�UHOLHI��GRQ¶W�\RX�NQRZ�´7KH�VHOHFWLRQ�SURFHVV�OHDG�WR�WKH�DGRSWLRQ�RI�WKH�/HH�0HWIRUG� 5LIOH� LQ� ������ 7KH� ULIOH� PDUULHG� WKH� WXUQEROW�DFWLRQ�DQG�XQGHU�EUHHFK�ER[�PDJD]LQH�GHVLJQHG�E\�-DPHV�/HH� ZLWK� WKH� ULIOHG� EDUUHO� GHVLJQ� RI� :LOOLDP� 0HWIRUG��0HWIRUG¶V� EDUUHO� GHVLJQ� WKDW� ZDV� PHDQW� WR� FRPEDW� WKH�IRXOLQJ�FDXVHG�E\�WKH�XVH�RI�EODFN�SRZGHU�SURSHOODQWV�VWLOO�LQ� FRPPRQ� XVH� DW� WKH� WLPH�� 7KH� /HH�0HWIRUG� LV� RIWHQ�FRQVLGHUHG� WKH�PRVW�PRGHUQ�DQG� DGYDQFHG�EODFN�SRZGHU�ZHDSRQ�FUHDWHG��:LWK� WKH�DGYHQW�RI�VXFFHVVIXO�VPRNHOHVV�SURSHOODQW� FDUWULGJHV�� ZKLFK� WKH� 0HWIRUG� ULIOLQJ� FRXOG� QRW�FRSH� ZLWK�� WKH� (QILHOG� EDUUHO� DQG� ULIOLQJ� V\VWHP� ZDV�VXEVWLWXWHG��DQG� WKH�/HH�0HWIRUG�(QILHOG� OLQH�KDV�PDUFKHG�RQ�DV�D�VXFFHVVIXO�OLQH�RI�PLOLWDU\�DQG�FRPPHUFLDO�ULIOHV�IRU�RYHU� ���� \HDUV�� 7KH� DGRSWLRQ� RI� WKH� /HH�0HWIRUG�RYHUODSSHG�ZLWK� WKH� VHUYLFH� OLIH� RI� WKH� ODVW� RI� WKH�0DUWLQL�+HQU\�ULIOHV��RI�ZKLFK�D�QHZ�YHUVLRQ�KDG�EHHQ�DGRSWHG�RQO\�D�\HDU�HDUOLHU��7KH�QHZHVW�WZR�PRGHOV�RI�0DUWLQL�ULIOHV�ZHUH�TXLFNO\�ZLWKGUDZQ�ZKHQ�WKH�/HH�0HWIRUG�ZDV�LQWURGXFHG��LQ�RUGHU�WR�UHGXFH�WKH�ORJLVWLFV�RI�EHLQJ�IRUFHG�WR�VXSSO\�IRXU�W\SHV� RI� DPPXQLWLRQ� IRU� WKH� 0DUWLQL�+HQU\� ULIOHV� DQG�FDUELQHV��D�QHZ������FDUWULGJH�IRU�WKH�QHZ�0DUWLQL�(QILHOG��DQG�WKH������IRU�WKH�/HH�0HWIRUG��7KH�KDUVK�0DUWLQL�+HQU\V�TXLFNO\�F\FOHG�RXW�RI�%ULWLVK� VHUYLFH�DQG� LQWR� WKH�KDQGV�RI�YDULRXV�FRORQLDO�DUPLHV�DQG�PLOLWLDV�7KH�ILUVW�ULIOH�RI�WKH�OLQH�ZDV�WKH�5LIOH��0DJD]LQH��0DUN����LQWURGXFHG�LQ�������7KLV�ULIOH��FRPSOHWH ZLWK�D�GXVW�FRYHU�� XVHG� D� ER[�PDJD]LQH� WKDW� KROGV� HLJKW� ����� %ULWLVK�FDUWULGJHV� LV� D� VLQJOH� FROXPQ�� :KLOH� WKLV� PDJD]LQH� ZDV�GHVLJQHG� WR�EH�GHWDFKDEOH�� WKH�%ULWLVK�JRYHUQPHQW� IHDUHG�WKDW� WURRSV� ZRXOG� ORRVH� WKH� PDJD]LQHV� LI� WKH\� ZHUH�UHPRYHG� IRU� UHORDGLQJ�� VR� WKH� PDJD]LQH� ZDV� FKDLQHG� LQ�SODFH�RQ�WKH�ULIOH��$SSDUHQWO\��QR�RQH�KDG�\HW�WKRXJKW�RI�WKH�LGHD� RI� VXSSO\LQJ� D� VROGLHU� ZLWK� PXOWLSOH� SUHORDGHG�GHWDFKDEOH�PDJD]LQHV��7KH�ULIOH�XVHG�D�VTXDUH�EORFN�IURQW�VLJKW�ZLWK�D�YHUWLFDO�VORW��7KH�UHDU�VLJKW�ZDV�D�VTXDUH�QRWFK��ZLWK� WKH� ERWWRP� RI� WKH� QRWFK� IL[HG� WR� ���� \DUGV�� DQG� WKH�JUDGXDWHG�XSZDUG� WR�������\DUGV��0RXQWHG�RQ�WKH�VLGH�RI�WKH�VWRFN�LV�DQ�DX[LOLDU\�³([WUHPH�5DQJH´�VLJKWV��ZKLFK�DUH�JUDGXDWHG� IURP� ������ WR� ������ \DUGV�� ,Q� ������ WKH� ULIOH¶V�GHVLJQDWLRQ�ZDV FKDQJHG�WR�³5LIOH��0DJD]LQH��/HH�0HWIRUG��0DUN��´� 7KUHH� \HDUV� DIWHU� WKH� ZHDSRQ� ZDV� ILUVW�LQWURGXFHG��WKH�ULIOH�ZDV�DGMXVWHG��DQG�LWV�GHVLJQ�VHDOHG�WR�PDQDJH� IXWXUH� PDQXIDFWXULQJ� DV� ZHOO� DV� FRQYHUVLRQ� RI�H[LVWLQJ�ULIOHV�DOUHDG\�LQ�VHUYLFH��$�VDIHW\�ZDV�UHPRYHG��WKH�KDQGJXDUG�PRGLILHG��WKH�VWDFNLQJ�VZLYHO�VWUHQJWKHQHG��DQG�D� EUDVV� GLVN� IRU� UHJLPHQWDO� QXPEHULQJ� DIIL[HG� WR� WKH�ZHDSRQ�� ,QWHUQDOO\�� D� QXPEHU� RI� SDUWV� ZHUH� DOWHUHG� WR�LPSURYH�UHOLDELOLW\��7KH�EROW�PDLQVSULQJ�ZDV�VZDSSHG�IRU�D�WKLFNHU��VKRUWHU�VSULQJ��DQG� WKH�PDJD]LQHV�KDG� WKHLU� WKUHH�FRLO�VSULQJV�UHSODFHG�ZLWK�D�VHW�RI�IRXU�VSULQJV��7KH�VLJKWV�ZHUH� UHSODFHG�ZLWK�D� IURQW�EODGH�VLJKW�DQG� WKH� UHDU�VLJKWV�UHJUDGXDWHG� WR� ����� \DUGV� WR� DFFRXQW� IRU� WKH� QHZ� KLJK�YHORFLW\� DPPXQLWLRQ� WKH� %ULWLVK� KDG� VWDUWHG� XVLQJ�� 7KH�DX[LOLDU\� VLJKW� ZDV� DOVR� UHJUDGXDWHG� IURP� ����� WR� �����\DUGV�� 7KLV� ULIOH� ZDV� WKH� 5LIOH�� 0DJD]LQH�� /HH�0HWIRUG��0DUN��
� ����� DOVR� VDZ� WKH� LQWURGXFWLRQ� RI� WKH� 5LIOH��0DJD]LQH�� /HH�0HWIRUG�0DUN� ���7KH�PDMRU� FKDQJH� LQ� WKLV�ULIOH� LV� WKH� PDJD]LQH�� ZKLFK� ZHQW� IURP� D� VLQJOH� FROXPQ�PDJD]LQH� KROGLQJ� HLJKW� URXQGV� WR� D� GRXEOH� FROXPQ�PDJD]LQH� KROGLQJ� WHQ� URXQGV�� DJDLQ� ZLWK� D� QHZ� VSULQJ�FRQILJXUDWLRQ��7KH�ULIOH�ZDV�DOVR� ILWWHG�ZLWK�D� OLJKWHU�EDUUHO�
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:HDSRQ &DUELQH��0DJD]LQH��/HH�0HWIRUG��0DUN��0DQXIDFWXUHU %6$��(QILHOG <HDU ���������1DWLRQ *UHDW %ULWDLQ&DOLEHU �����%ULWLVK 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� �����P &\FOLF �

DQG� VRPH� PRGLILHG� FRPSRQHQWV� IRU� WKH� EROW� DQG�PDJD]LQH� FXWRII�� � ,Q� ������ PDQ\� RI� WKHVH� ULIOHV� ZHUH�ILWWHG� ZLWK� QHZ� EDUUHOV� ZLWK� WKH� (QILHOG� ULIOLQJ�� $JDLQ��WKHUH� ZHUH� IODZV�� OHDGLQJ� WR� WKH� 5LIOH�� 0DJD]LQH�� /HH�0HWIRUG� 0DUN� �
� RI� ������ 7KH� EROW� DQG� FRFNLQJ� SLHFH�ZHUH�OHQJWKHQHG��DQG�VDIHW\�FDWFK�DGGHG�WR�WKH�FRFNLQJ�PHFKDQLVP���,Q�������PDQ\�RI�WKH�ULIOHV�ZHUH�ILWWHG�ZLWK�QHZ�(QILHOG�ULIOHG�EDUUHOV�7KH� ILQDO� YHUVLRQ� RI� WKH� /HH�0HWIRUG�ZDV� WKH�5LIOH��&KDUJHU�/RDGLQJ��0DJD]LQH��/HH�0HWIRUG�0DUN����LQWURGXFHG� LQ� ������ 7KLV� ZDV� D� FRQYHUVLRQ� RI� WKH� ���\HDU�ROG�0DUN��¶V��7KH�FRQYHUVLRQ�LV�DFFRPSOLVKHG�ZLWK�D� EULGJH� FKDUJHU� JXLGH� UXQQLQJ� DFURVV� WKH� EROW�� DQG� D�QHZ���URXQG� VLQJOH� FROXPQ�PDJD]LQH� GHVLJQHG� IRU� WKH�FKDUJHU�VWULS��7KH�ULIOH�DOVR�KDV�D�QHZ�EODGH�VLJKW�LQ�WKH�IURQW�ZLWK� D� IL[HG� SURWHFWRU� DQG� D� QHZ� UHDU� VLJKW� JUDGXDWHG� IRU� WKH�QHZ�VPRNHOHVV�SURSHOOHG�DPPXQLWLRQ�$ORQJ� ZLWK� WKH� ULIOHV�� WKHUH� ZDV� DOVR� WKH� &DUELQH��0DJD]LQH��/HH�0HWIRUG�0DUN���RI�������,W�ZDV�EDVHG�RQ�WKH�0DUN���
ULIOH�� EXW� ZDV� VKRUWHU� DQG� OLJKWHU�� ZLWK� VLJKWV� JUDGXDWHG� IRU� LWV�SHUIRUPDQFH�� 7KH� FDUELQH� DOVR� XVHG� D� VKRUWHU� VL[� URXQG� ER[�PDJD]LQH��7KH�FDUELQH�ZDV�LVVXHG�RQO\�WR�FDYDOU\�XQLWV�
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:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ5LIOH��0DJD]LQH��/HH�0HWIRUG��0DUN���	�0DUN��
 �G� �� EDOOLVWLF ��� 6$ �� 0HG ��OE �� 0LO�����5LIOH��0DJD]LQH��/HH�0HWIRUG��0DUN���	�0DUN��
5LIOH��&KDUJHU�/RDGLQJ��0DJD]LQH��/HH�0HWIRUG��0DUN��&DUELQH��0DJD]LQH��/HH�0HWIRUG��0DUN��6SHFLDO�5XOHV
)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV5LIOH��0DJD]LQH��/HH�0HWIRUG��0DUN���	�0DUN��
 �� 6$ 0HGLRFUH *UHDW � ����5LIOH��0DJD]LQH��/HH�0HWIRUG��0DUN���	�0DUN��
5LIOH��&KDUJHU�/RDGLQJ��0DJD]LQH��/HH�0HWIRUG��0DUN��&DUELQH��0DJD]LQH��/HH�0HWIRUG��0DUN��6SHFLDO�5XOHV
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV5LIOH��0DJD]LQH��/HH�0HWIRUG��0DUN���	�0DUN��
 �G��� 3�/ �� �� � �� � �� ���� ����5LIOH��0DJD]LQH��/HH�0HWIRUG��0DUN���	�0DUN��
5LIOH��&KDUJHU�/RDGLQJ��0DJD]LQH��/HH�0HWIRUG��0DUN��&DUELQH��0DJD]LQH��/HH�0HWIRUG��0DUN��6SHFLDO�5XOHV�
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'HVLJQHG� E\� -DPHV� .HHQH�� WKLV� ZHDSRQ�LQWURGXFHG� D� QHZ� EROW� DFWLRQ� GHVLJQ�� 7KLV� ZHDSRQ� LV� D�PDJD]LQH� IHG� UHSHDWHU� WKDW� IHHGV� IURP� D� IL[HG� WXEXODU�PDJD]LQH� EHQHDWK� WKH� EDUUHO�� FRXSOHG� ZLWK� D� QHZ�� PRUH�UHOLDEOH�OHYHU�DFWLRQ��$�EROW�JXLGH�ZDV�ORFNHG�WR�WKH�IURQW�RI�WKH�UHFHLYHU�DQG�WKH�EROW�OHYHU�LV�PDQLSXODWHG�E\�WXUQLQJ�WKH�KDQGOH�GRZQZDUG��7KRXJK�ORDGLQJ�SRUW�LV�RQ�WKH�XQGHUVLGH�RI� WKH�VWRFN�� MXVW�IRUZDUG�RI� WKH�WULJJHU�JXDUG��WKH�HOHYDWRU�PHFKDQLVP�LQVLGH�WKH�JXQ�ZDV�FDSDEOH�RI�DOORZLQJ�WKH�ULIOH�WR� ORDG�DQG� ILUH�ZKLOH� WKH�ZHDSRQ� LV� KHOG�XSVLGH�GRZQ��D�IHDW�RWKHU�OHYHU�DFWLRQ�ULIOHV�ZHUH�QRW�FDSDEOH�RI�DW�WKH�WLPH��7KLV� ULIOH�ZDV� ILWWHG�ZLWK� D� ����� LQFK� ORQJ� EDUUHO� DQG� D� ��URXQG�WXEXODU�PDJD]LQH�7KH� ULIOH�ZDV� DGRSWHG� E\� WKH�86�$UP\� DQG�86�1DY\� LQ� VPDOO� TXDQWLWLHV� RQ� DQ� H[SHULPHQWDO� EDVLV�� ZLWK�VRPH� ������ ULIOHV�PDQXIDFWXUHG�EHWZHHQ� ����� DQG� ������7KH� PLOLWDU\� TXLFNO\� UHSODFHG� WKH� 5HPLQJWRQ�.HHQH� DQG�EHJDQ� H[SHULPHQWLQJ� ZLWK� WKH� QHZ� 5HPLQJWRQ�/HH� 5LIOH�LQVWHDG�� $OVR��XS�WR�����RI�WKHVH�ULIOHV�ZHUH�SXUFKDVHG E\�WKH�86�'HSDUWPHQW�RI�WKH�,QWHULRU�DV�D�ZHDSRQ�IRU�WKH�WDVN�RI� DUPLQJ� ,QGLDQ�SROLFH�GXULQJ������������7KLV� YHUVLRQ�RI�WKH�ULIOH�ZDV�PRGLILHG�WR�D�FDUELQH�IRUPDW��XVLQJ�D���� LQFK�EDUUHO��ZKLFK�VKRUWHQHG�WKH�ZHDSRQ�HQRXJK�WR�UHTXLUH�WKDW�WKH� PDJD]LQH� FDSDFLW\� EH� UHGXFHG� WR� �� URXQGV�� 7KLV�FDUELQH�ZDV�PDQXIDFWXUHG��XQWLO������:KLOH� WKHVH� ULIOH� ZHUH� LQH[SHQVLYH� ZKHQ�PDQXIDFWXUHG��FRVWLQJ�DURXQG������ WKH\�DUH�KLJKO\�YDOXHG�FROOHFWRU¶V�LWHPV��ZLWK�D�XVHG�EXW�ZRUNLQJ�H[DPSOH�IHWFKLQJ���������$�IHZ�LQ�QHZ��XQILUHG�FRQGLWLRQ�KDYH�DSSHDUHG�RQ�WKH�FROOHFWRU¶V�PDUNHW�UHFHQWO\��IHWFKLQJ�DURXQG��������HDFK�7KH�FDUELQH�YHUVLRQ�RI�WKH�ULIOH�ZDV�DOVR�VROG�FRPPHUFLDOO\�DV�WKH�5HPLQJWRQ�.HHQH�)URQWLHU�0RGHO�

:HDSRQ 5HPLQJWRQ�.HHQH�5LIOH�0RGHO�����0DQXIDFWXUHU 5HPLQJWRQ <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU ������ 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� &\FOLF �1RWHV
:HDSRQ 5HPLQJWRQ�.HHQH�5LIOH�0RGHO�����0DQXIDFWXUHU 5HPLQJWRQ <HDU ���������1DWLRQ 8QLWHG�6WDWHV&DOLEHU ������ 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG �����NJ 0% �/HQJWK %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� &\FOLF �1RWHV &DUELQH�9HUVLRQ�
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7KH� 9HWWHUOL� 5LIOH� ZDV� GHVLJQHG� E\� )UHGHULFK�9HWWHUOL�� WKH� PDQDJHU� RI� WKH� 1HXKDXVHQ� IDFWRU\� RI�6FKZHL]HULVFKH� ,QGXVWULH�*HVHOOVFKDIW� :DIIHQ� �� QRZ�PRGHUQ�DUPV�PDQXIDFWXUHU�6,*��LQ�6ZLW]HUODQG��7KH�6ZLVV�PLOLWDU\�TXLFNO\�DGRSWHG� WKH� ULIOH�DQG�FRQWLQXHG� WR�XVH� WKH�ULIOH� ZHOO� LQWR� WKH� ����¶V�� 8QWLO� WKH� ULIOH� ZDV� DGRSWHG�� WKH�6ZLVV� KDG� EHHQ� XVLQJ� WKHLU� ROG� 0LOEDQN�$PVOHU� 5LIOHG�0XVNHWV�� VLQJOH�VKRW� PX]]OH�ORDGHUV� WKDW� KDG� EHHQ�FRQYHUWHG� WR� ILUH� ULPILUH� DPPXQLWLRQ�� :KHQ� DGRSWHG� LQ������� WKH� 9HWWHUOL� ZDV� WKH� ILUVW� UHSHDWLQJ� ULIOH� DGRSWHG� IRU�PLOLWDU\� VHUYLFH� LQ� (XURSH� DQG� LW� ZDV� WKH�PRVW� DGYDQFHG�ULIOH�LQ�PLOLWDU\�VHUYLFH�DW�WKH�WLPH��6LQFH�WKH�VPDOO�QDWLRQ�RI�6ZLW]HUODQG� KDV� DOZD\V� EHHQ� VWUDSSHG� IRU� FDVK� IRU� LWV�PLOLWDU\�EXGJHW��WKH�9HWWHUOL�ULIOHV�XQGHUZHQW�PDQ\ XSJUDGHV�RYHU�WKH�\HDUV�7KH� RULJLQDO� ZDV� WKH� 0RGHO� ����� 9HWWHUOL� 5LIOH��ZKLFK� FRPELQHG� D� PDQXDOO\� DFWXDWHG� EROW� DFWLRQ� ZLWK� D�IL[HG� WXEXODU� XQGHU�EDUUHO� PDJD]LQH�� 7KH� DFWLRQ� ZDV�GHULYHG� IURP� WKH� 7HUU\� DFWLRQ� DQG� WKH� *HUPDQ� 'UH\VH�1HHGOHILUH� 5LIOH�� GHYHORSHG� LQ� (QJODQG� LQ� ������ DQG� WKH�PDJD]LQH�V\VWHP�ZDV�GHULYHG�IURP�WKH�+HQU\�5LIOH��7KHUH�ZHUH�RWKHU�LQQRYDWLRQV��VXFK�DV�D�IRUNHG�VWULNHU�DOORZLQJ�IRU�HDFK� FDUWULGJH� WR� EH� VWUXFN� RQ� RSSRVLWH� VLGHV�� HQKDQFLQJ�WKH�OLNHOLKRRG�WKH�URXQG�ZLOO�LJQLWH��7KH�ULIOH�KDG�DQ�H[SRVHG�KDPPHU��ZKLFK�ZDV�FRFNHG�E\� WKXPE�RU�E\�DFWXDWLQJ� WKH�EROW��:KHQ�IXOO\�ORDGHG��LW�KHOG����URXQGV�RI�DPPXQLWLRQ�����LQ� WKH� PDJD]LQH�� �� LQ� WKH� HOHYDWRU� PHFKDQLVP�� DQG� ��FKDPEHUHG��7KH�ZHDSRQ�ILUHG� WKH������[���PP5�9HWWHUOL�9LWDOL� FDUWULGJH��ZKLFK� ILUHG�D�����JUDLQ�ZHLJKW� EXOOHW��7KH�FDUWULGJH�LV�DOVR�RIWHQ�UHIHUUHG�WR�DV�WKH�����6ZLVV�5LPILUH��7KLV�URXQG�PDGH�WKH�9HWWHUOL�WKH�ILUVW�VPDOO�ERUH�PLOLWDU\�ULIOH�WR�HQWHU�VHUYLFH�7KH� ULIOH� ZDV� DFFHSWHG� IRU� PLOLWDU\� VHUYLFH� RQ�)HEUXDU\� ���� ������ +RZHYHU�� EHIRUH� WKH� ULIOH� ZHQW� LQWR�PDVV�SURGXFWLRQ��9HWWHUOL�PDGH�LPSURYHPHQWV�E\�UHSODFLQJ�WKH� H[SRVHG� H[WHUQDO� KDPPHU� ZLWK� DQ� HQFORVHG� VSULQJ�FRFNLQJ� EROW�� 7KLV� EHFDPH� WKH� ILUVW� UHSHDWLQJ�PLOLWDU\� ULIOH�ZLWK� D� VHOI�FRFNLQJ�PHFKDQLVP�� DQ� LPSRUWDQW� VWHS� WRZDUGWKH� DXWRPDWLF� ZHDSRQV� WKDW� ZRXOG� EHJLQ� DSSHDULQJ�PRUH�WKDQ� D� GHFDGH� ODWHU�� 7KLV� LPSURYHG� ULIOH�� WKH�0RGHO� �����9HWWHUOL�5LIOH�ZDV�PDQXIDFWXUHG�ZLWK�WKH�FOHDQLQJ�URG�VWRUHG�RQ� WKH� OHIW� VLGH� RI� WKH� ULIOH�� ,W� ZDV� GLVFRYHUHG� WKDW� WKLV�SODFHPHQW�UHVXOWHG�LQ�D�GDPDJHG�FOHDQLQJ�URG�DIWHU� URXJK�KDQGOLQJ�� ,Q� $XJXVW� ������ WKH� GHVLJQ� ZDV� UHYLVHG� DJDLQ��PRYLQJ�WKH�FOHDQLQJ�URG�WR�D�VORW�LQ�WKH�VWRFN�MXVW�EHORZ�WKH�WXEXODU� PDJD]LQH�� 7KLV� UHGHVLJQ� DOVR� UHGXFHG� WKH�PDJD]LQH� FDSDFLW\� E\� RQH� URXQG�� 7KH� RQFH� DJDLQ�UHGHVLJQHG� ULIOH� ZDV� UHGHVLJQDWHG� DV� WKH� 0RGHO� �����9HWWHUOL�5LIOH��7KH�0RGHO������9HWWHUOL�5LIOH�ZDV�WKH�ILUVW�RI�WKH� 9HWWHUOLV� WR� HQWHU�PDVV� SURGXFWLRQ�� DQG� ��������ZHUH�SURGXFHG�DV�HLWKHU�0RGHO������RU�0RGHO���������5LIOHV�7KH� 0RGHO� ��������� D�N�D�� 0RGHO� �����XQGHUZHQW�D�QXPEHU�RI�LPSURYHPHQWV��)LUVW��WKH�GXVW�FRYHU�IRU�WKH�ORDGLQJ�JDWH�ZDV�UHPRYHG�DV�DQ�XQQHFHVVDU\�H[WUD�IHDWXUH�� 7KH� HOHYDWRU� V\VWHP� WKDW� PRYHG� WKH� FDUWULGJHV�IURP�WKH�PDJD]LQH�WR�WKH�EUHHFK�ZDV�LPSURYHG��HOLPLQDWLQJ�WKH�QHHG�IRU�WKH�OHDI�VSULQJ�WKDW�KDG�SUHYLRXVO\�DVVLVWHG�WKH�HOHYDWRU� PHFKDQLVP�� DQG� WKH� UHFHLYHU� ZDV� VLPSOLILHG��UHPRYLQJ� WKH�PDJD]LQH� FXW�RII� WKDW� KDG� DSSHDUHG� RQ� WKH�OHIW� VLGH� RI� WKH� UHFHLYHU� RQ� HDUOLHU� ULIOHV�� 7KH� ODVW� FKDQJH�ZDV� LPSRUWDQW� LQ� D� GLIIHUHQW� ZD\�� 7KH� UHDU� VLJKW� ZDV UH�JUDGXDWHG��UHSODFLQJ�WKH�ROG�6ZLVV�PHDVXUHPHQW�V\VWHP�RI�6FKULWWH��SDFHV��ZLWK�PHWHUV�7KH� ULIOH� WKHQ� UHPDLQHG� XQFKDQJHG� XQWLO� WKH�DGRSWLRQ� RI� WKH� 0RGHO� ������ 7KLV� ZDV� D� VLPSOLILHG� ULIOH�GHVLJQHG� PDLQO\� WR� UHGXFH� SURGXFWLRQ� FRVWV�� 7KH� 0RGHO������ KDV� RQO\� RQH� EDUUHO� EDQG� DQG� WKH� IRUH� VWRFN� LV�VPRRWK�� UDWKHU� WKHQ� FKHFNHUHG�� 2QH� LPSURYHPHQW� ZDV�PDGH� LQ� WKH� SURYLVLRQ� RI� PRXQWLQJ� KDUGZDUH� WR� DOORZ� D�VZRUG�ED\RQHW�WR�EH ILWWHG�WR�WKH�ULIOH��UDWKHU�WKDQ�WKH�VRFNHW�ED\RQHW� RI� WKH� SUHYLRXV� YHUVLRQV�� $GGLWLRQDOO\�� LW� ULIOH¶V�PDJD]LQH� ZDV� H[WHQGHG�� DOORZLQJ� IRU� D� 9HWWHUOL� 5LIOH� WKDW�KROGV���� URXQGV� LQ� LWV�PDJD]LQH�DJDLQ� IRU� WKH� ILUVW� WLPH� LQ�
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QHDUO\� WHQ� \HDUV�� ,W� DOVR� VZLWFKHG� WR� D� VKRUW�OHDIHG�6FKPLGW�TXDGUDQW�VLJKW���6RPH��������0RGHO������ULIOHV�ZHUH�SURGXFHG�7KH� ILQDO� YHUVLRQ� RI� WKH� ULIOH� ZDV� WKH� 0RGHO������ 9HWWHUOL� 5LIOH�� DJDLQ� VXEMHFWHG� WR� FRVW�FXWWLQJ�PRGLILFDWLRQV�� 7KH�PDMRU�FKDQJH�ZDV� WKH� VZLWFK� WR� LURQ�IRU� PDQ\� RI� WKH� FRPSRQHQWV� WKDW� KDG� SUHYLRXVO\� EHHQ�PDQXIDFWXUHG� IURP� VWHHO�� 2WKHUZLVH�� WKH� ULIOH� ZDV�YLUWXDOO\� LGHQWLFDO� WR� WKH� 0RGHO� ������ DVLGH� IURP� WKH�H[WHQGHG�OHDI�RQ�WKH�TXDGUDQW�VLJKW��DV�ZHOO�DV�LPSURYHG�PHWDO�ILQLVKLQJ�/DVWO\�� WKHUH� ZDV� WKH� 9HWWHUOL� 0RGHO� �����&DGHW�5LIOH��7KLV�ZHDSRQ�ZDV�D�VKRUWHQHG�VLQJOH�ORDGHU�YDULDQW�GHVLJQHG�WR�EH�XVHG�E\�WKH�DGROHVFHQWV�DWWHQGLQJ�PLOLWDU\� DFDGHPLHV�� 0DQXIDFWXUHG� IURP� ����� WR� ������WKLV� LV� WKH� YHUVLRQ� RI� WKH� 9HWWHUOL� FORVHVW� WR� WKH� YDULDQW�GHSOR\HG�E\�WKH�,WDOLDQV�7KH� 9HWWHUOL� 5LIOH� ZDV� DOVR� DGRSWHG� E\� WKH�,WDOLDQ� PLOLWDU\� LQ� ������ DV� WKH� ILUVW� VWHS� LQ� PLOLWDU\�VWDQGDUGL]DWLRQ� LQ�WKH�HUD�RI�SRVW�XQLILFDWLRQ��E\�WKH� ODWH�����¶V�� WKH�YDULRXV�SULQFLSDOLWLHV�RI� WKH� ,WDOLDQ�SHQLQVXOD�ZHUH� XQLWHG� DV� RQH� FRXQWU\��� 7KH� ,WDOLDQ� 9HWWHUOL� 5LIOHV�IROORZHG� D� GLIIHUHQW� URXWH� RI� GHYHORSPHQW�� ZKLFK� LV�GHWDLOHG�XQGHU�WKH�9LWDOL�5LIOH�
$ORQJ� ZLWK� WKH� 9HWWHUOL� 5LIOHV�� 6L*� DOVR�PDQXIDFWXUHG� D� YDULHW\� RI� FDUELQHV� DQG�6WXW]HUV� EDVHG�RQ�WKH�5LIOHV�7KH� ILUVW� ZDV� WKH� 9HWWHUOL� 5HSHDWLQJ� &DUELQH��ZKLFK�ZDV�PDQXIDFWXUHG�E\� VLPSO\� FXWWLQJ� GRZQ�0RGHO������ ULIOHV��$� ULIOH�VW\OH�QRVHFDS�ZDV� ILWWHG�� DOORZLQJ� IRU�QHZ� IURQW�VLJKWV� WR�EH�DIIL[HG� WR� WKH�FDS��$� IXOO\� ORDGHG�9HWWHUOL� 5HSHDWLQJ� &DUELQH� KHOG� VL[� URXQGV� LQ� WKH�PDJD]LQH��RQH�LQ�WKH�HOHYDWRU��DQG�RQH�LQ�WKH�FKDPEHU��,W�LV�EHOLHYHG�WKDW�WKLV�ZHDSRQ�ZDV�PHDQW�IRU�GLVWULEXWLRQ�WR�WKH�6ZLVV�%RUGHU�*XDUG��WKRXJK�QR�UHFRUGV�H[LVW�RI�WKHP�HYHU�EHLQJ�LVVXHG���&ROOHFWRUV�QHHG�WR�EH�ZDU\�RI�EX\LQJ�D�9HWWHUOL�5HSHDWLQJ�&DUELQH��DV�D�WKULYLQJ�PDUNHW�H[LVWV�IRU�FUHDWLQJ� IDNHV�� 7KHVH� IDNHV� WRR�DUH�PDGH� IURP�FXW�GRZQ� 0RGHO� �������� ULIOHV�� EXW� WHQG� WR� KDYH� EDUUHO�PRXQWHG� IURQW� VLJKWV�� WKH� ZURQJ� UHDU� VLJKW�� DQG� DQ�LQFRUUHFW�QXPEHU�RU�SRVLWLRQLQJ�RI�EDUUHO�EDQGV�1H[W� FDPH� WKH� 0RGHO� ����� 3ROLFH� &DUELQH��7KLV� PRGHO� ZDV� PRUH� RI� D� VKRUW� ULIOH�� UDWKHU� WKDQ� D�FDUELQH�� ZLWK� LWV� OHQJWK� O\LQJ� EHWZHHQ� WKDW� RI� WKH� RWKHU�FDUELQHV�DQG�WKH�ULIOHV��/LNH�WKH�9HWWHUOL�5HSHDWLQJ�5LIOHV��WKHUH�DUH�UHFRUGV�RI�VDOHV��EXW�QR�UHFRUGV�RI�GHSOR\PHQW��7KH�ZHDSRQ�ZDV�VROG�WR�YDULRXV�6ZLVV�SROLFH�IRUFHV�7KLV� ZDV� TXLFNO\� IROORZHG� E\� WKH�0RGHO� �����&DUELQH�� WKH� ILUVW� WUXH� FDUELQH� EXLOW� IURP� WKH� JURXQG� XS��UDWKHU� WKDQ� EHLQJ� DQ� DOWHUDWLRQ� RI� H[LVWLQJ� ULIOH� GHVLJQV��7KH� LQLWLDO�����PDQXIDFWXUHG�KDG�D�URWDWLQJ�HMHFWRU�GXVW�FRYHU�� VWUDLJKW�HGJHG� IRUH� HQG�� DQG� D� VSDWXOD� W\SH� EROW�KDQGOH�� :KHQ� PDQXIDFWXULQJ� ZDV� PRYHG� WR� DQRWKHU�IDFWRU\�� WKH� ZHDSRQ� GHVLJQ� UHFHLYHG� D� QXPEHU� RI�DOWHUDWLRQV��LQFOXGLQJ�D�PRUH�WUDGLWLRQDO�EDOO�EROW�KDQGOH��D�QHZ� IURQW� HQG�� DQG� D� WDQJHQW� VLJKW� WR� UHSODFH� WKH� OHDI�VLJKWV�� ,Q� ������ D� QHZ� 6FKPLGW� W\SH� UHDU� VLJKW� ZDV�DGRSWHG��DQG�DV�FDUELQHV�ZHUH�VHQW� IRU� UHSDLUV�� WKH�ROG�OHDI�DQG�WDQJHQW�VLJKWV�ZHUH�UHSODFHG��,Q� ������ WKH� 6ZLVV� PLOLWDU\� DGRSWHG� D� QHZ�FDUELQH� IRU� LWV� GUDJRRQV�� DGRSWLQJ� WKH� 0RGHO� �����&DUELQH�� 7KLV� FDUELQH�ZDV� EDVHG� GLUHFWO\� RQ� WKH�0RGHO������5LIOH��VLPSO\�XVLQJ�D�GLIIHUHQW�EDUUHO�DQG�IRUH�VWFRN�GHVLJQ�� DV� ZHOO� DV� UHWDLQLQJ� WKH� SLYRWLQJ� ORDGLQJ� JDWH�XVHG�RQ�RWKHU�FDUELQHV��2YHU�D�VSDQ�RI�VL[�\HDUV��D�PHUH������RI�WKHVH�FDUELQHV�ZHUH�PDQXIDFWXUHG�7KHUH�ZDV�RQH�ILQDO�9HWWHUOL�FDUELQH��WKH�0RGHO������ %RUGHU� *XDUG� &DUELQH�� 8QOLNH� WKH� 0RGHO� �����&DUELQHV�� ZKHUH� ZHUH� EXLOW� IURP� 0RGHO� ����� 9HWWHUOL�5LIOHV�� WKH� %RUGHU� *XDUG� FDUELQHV� ZHUH� SXUSRVH� EXLOW�IURP�VFUDWFK��7KHVH�FDUELQHV�PDWFKHG�IHDWXUHV�ZLWK� WKH�0RGHO������ ULIOHV�� ULJKW�GRZQ� WR� WKH�DGGLWLRQ�RI� D�EDUUHO�OXJ�WR�ILW�LW�ZLWK�D�VZRUG�ED\RQHW�
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7KH�6WXW]HUV�DUH�VKDUSVKRRWHU�RU�VQLSHU�ULIOHV���7KH�ILUVW� VWXW]HU�ZDV� WKH�9HWWHUOL�6WXW]HU�0RGHO������� WKRXJK� WKH�ILUVW�XQLWV�ZHUH�PDQXIDFWXUHG�DV�HDUO\�DV�������7KH�ZHDSRQ�ZDV�EDVHG�RQ� WKH�0RGHO� ��������ZLWK� IXUWKHU�PRGLILFDWLRQV��7KHVH�ULIOHV�ZHUH�VKRUWHU��ZLWK�D�VLQJOH�EDUUHO�EDQG��DQG�ILWWHG�ZLWK�D�GRXEOH�WULJJHU�DQG�VSHFLDO�KHDY\�EXWWSODWHV��,QLWLDOO\��WKH�GRXEOH�WULJJHU�JURXS�ZDV�D�7KXU\�GXDO�WULJJHU�VHW��EXW�LQ�������WKH�GHVLJQ�VZLWFKHG�WR�D�GXDO�WULJJHU�VHW�GHVLJQHG�E\�5XGROSK�6FKPLGW��8QIRUWXQDWHO\��WKRXJK�WKH EDUUHO�LV�VKRUWHQHG�RQ�WKH�VWXW]HU�� WKH� ZHDSRQV� UHWDLQHG� WKH� 0RGHO� ����� UHDU� VLJKWV��ZKLFK� LQWURGXFHG�D�VLJQLILFDQW�PDUJLQ�RI�HUURU� LQ� WKH�SRLQW� RI�LPSDFW�ZKHQ�XVLQJ� WKH�JLYHQ�JUDXGXDWLRQV�RQ� WKH� UHDU�VLJKW���������0RGHO������6WXW]HUV�ZHUH�SURGXFHG�7KHUH ZDV�D�IRXU�\HDU�EUHDN� LQ� WKH�PDQXIDFWXUH�RI�9HWWHUOL� 6WXW]HUV�� :KHQ� WKH� 0RGHO� ����� ULIOH� HQWHUHG�SURGXFWLRQV�� D� QHZ� VWXW]HU� ZDV� DOVR� SURGXFHG�� WKH� 9HWWHUOL�0RGHO� �����6WXW]HU�� )URP� ����� WR� ������ ���� RI� WKHVH� QHZ�ULIOHV� ZHUH� SURGXFHG�� HVVHQWLDOO\� OLWWOH� PRUH� WKDQ� ����� ULIOHV�ZLWK� EHWWHU� EDUUHOV� DQG� WKH� 6FKPLGW� GXDO� WULJJHU� DVVHPEO\��$IWHU� SURGXFWLRQ� FRQFOXGHG�� WKH� UHDU� VLJKWV� RQ� DOO� WKHVH�VWXW]HUV� ZHUH� UHSODFHG� ZLWK� WKH� VDPH� VLJKWV� DV� WKH� 0RGHO������ULIOH��$FFRUGLQJ�WR�6ZLVV�PLOLWDU\�UHFRUGV��LW�LV�QRW�FOHDU�LI�WKHVH�����VWXW]HU�ULIOHV�ZHUH�HYHU�LVVXHG�WR�DQ\�6ZLVV�WURRSV�$� ILQDO�VWXW]HU�EDVHG�RQ� WKH�9HWWHUOL�ZDV�SURGXFHG�DV� WKH� 0RGHO� ����� 9HWWHUOL� 6WXW]HU�� ([WHUQDOO\�� LW� UHVHPEOHG�WKH� 0RGHO� ����� ULIOH�� EXW� LQWHUQDOO\�� WKH� FRPSRQHQWV� ZHUH�YDVWO\� GLIIHUHQW�� 6RPH� ����� 0RGHO� ����� 6WXW]HUV� ZHUH�PDQXIDFWXUHG�:KLOH� WKH�9HWWHUOL� ULIOH� LV�FRQVLGHUHG�E\�PDQ\�WR�EH�WKH�YHU\�ILUVW�PRGHUQ�ULIOH�WR�HQWHU�PLOLWDU\�VHUYLFH��WKH�ZHDSRQ�QHYHU� SOD\HG� DQ� LPSRUWDQW� UROH� LQ� DQ\� PDMRU� FRQIOLFW�� 7KH�FORVHVW� WKH� 6ZLVV� 9HWWHUOLV� FDPH� WR� FRPEDW� KDSSHQHG� ZLWK�WKUHH�LQFLGHQWV�)LUVW��DIWHU�*HUPDQ\�ZRQ�WKH�)UDQFR�3UXVVLDQ�:DU��6ZLW]HUODQG�ZDV�IRUFH�WR�GHSOR\�VRPH��������WURRSV�WR�UHJDLQ�FRQWURO� RI� 6ZLVV� ODQGV�� :LWKLQ� WKUHH� GD\V�� WKH� *HUPDQV�EDFNHG� GRZQ�ZLWKRXW� D� VKRW� ILUHG� DQG� UHWXUQHG� WKH� ODQGV� WR�6ZLVV�FRQWURO�,Q� ������ WKH� -DSDQHVH� PLOLWDU\� DWWDFKp� WR� WKH�-DSDQHVH� HPEDVV\� LQ� 6WRFNKROP� ZRUNHG� ZLWK� )LQQLVK�UHVLVWDQFH�WR�VPXJJOH�DUPV�IRU�WKH�UHEHOOLRQ�DJDLQVW�5XVVLDQ�UXOHUVKLS�� ������� 9HWWHUOLV� ZHUH� SURFXUHG� DQG� VHQW� E\� VKLS��7KH�UHVLVWDQFH�IDLOHG�WR�PDNH��WKH�PHHWLQJ�RIIVKRUH��WKH�FDUJR�VKLS� UDQ� DJURXG�� DQG�ZDV� VFXWWOHG�ZLWK� LWV� FDUJR� IRU� IHDU� RI�EHLQJ�GLVFRYHUHG��$�VPDOO�QXPEHU�RI�WKH�ULIOHV�GLG�PDNH�LW� WR�WKH�)LQQLVK�UHVLVWDQFH��EXW�WKH�UHPDLQGHU�ZDV�UHFRYHUHG�IURP�WKH�VXQNHQ�VKLS�E\�5XVVLDQ�GLYHUV�7KH�)LQQLVK�UHVLVWDQFH�REWDLQHG�D�VPDOO�QXPEHU�RI�DGGLWLRQDO� 9HWWHUOLV�� 'XULQJ� WKH� 5XVVLDQ� 5HYROXWLRQ� RI� ������WKH�)LQQV�GLG�PDQDJH�WR�UHFDSWXUH�PDQ\�RI�WKH�9HWWHUOLV�WKH\�KDG�ORVW�ZKHQ�WKH�VKLS�KDG�VXQN��8QIRUWXQDWHO\��WKH\�KDG�QR�DPPXQLWLRQ�IRU�WKH�9HWWHUOLV��VR�WKH�ULIOHV�HQGHG�XS�LQ�VWRUDJH��ZKHUH�WKH\�UHPDLQHG�LQ�LQYHQWRU\�XQWLO�WKH�����¶V�7KH� ,WDOLDQV� DGRSWHG� WKH�9HWWHUOL� 5LIOH� DV� D� VLQJOH�ORDGHU� LQ� ������ 7KHVH� ULIOHV� HYHQWXDOO\� ZHUH� PRGLILHG� WR�DFFHSW� WKH� 9LWDOL� PDJD]LQH� V\VWHP�� DQG� DW� WKH� WXUQ� RI� WKH�FHQWXU\��PDQ\�RI�WKHVH���PP�ULIOHV�ZHUH�FRQYHUWHG�WR�XVH�WKH�����&DUFDQR� FDUWULGJHV��6RPH�RI� WKHVH� FRQYHUWHG� ULIOHV� VDZ�FRPEDW�GXULQJ�:RUOG�:DU�,�2YHUDOO��HYHQ�WKRXJK�WKH\�DUH�QRZ�DSSURDFKLQJ�����\HDUV� RI� DJH�� WKH� 9HWWHUOL� 5LIOHV� DUH� VWLOO� KLJKO\� FRPSHWHQW�ILUHDUPV��D�FRQVLGHUDEOH�IHDW�JLYHQ�WKHLU�DJH��:KHQ�FDUWULGJHV�DUH� DVVHPEOHG� IURP� PRGHUQ� PDWHULDOV�� VXFK� DV� MDFNHWHG�EXOOHWV� DQG� PRGHUQ� SRZGHUV�� DV� ZHOO� DV� WDNLQJ� WKH� WLPH� WR�]HUR� WKH� VLJKWV� DQG� DGG� D� WHOHVFRSLF� VLJKW�� WKHVH� ULIOHV� DUH�HDVLO\� FDSDEOH� RI� SURYLGLQJ� XVHIXO� DFFXUDF\� DW� UDQJHV� WKDW�ZRXOG�GR�D�PRGHUQ�VQLSHU�ULIOH�SURXG��$QG�EHVW�RI�DOO��LW�ZDV�D�PLOLWDU\�ZHDSRQ��PHDQLQJ�PRVW�RI� WKHP�VXUYLYHG� WR� WKLV�GD\�RQ�WKH�VXUSOXV�DUPV�PDUNHW��VR�D�UHOLDEOH�IXQFWLRQLQJ�H[DPSOH�RI�YLUWXDOO\ DQ\�RI�WKHVH�ZHDSRQV�FDQ�EH�SXUFKDVHG�IRU�XQGHU��������7KH�DPPR��KRZHYHU�� LV�YLUWXDOO\�QRQH[LVWHQW�� OHDGLQJ�PRVW� RZQHUV� WR� VHULRXVO\� FRQVLGHU� FRQYHUWLQJ� WKH� ULIOH� WR� D�FHQWHUILUH�V\VWHP�
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&\EHUWKULOOHU

:HDSRQ 7\SH $&& &RQ $Y &DOLEHU '0 $PPR 5DWH�RI�)LUH 5HO
(IIHFW��5DQJH��PHWHUV�

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW9HWWHUOL�5LIOH�0RGHO����� 5,) �� 1 2 ����6ZLVV � �� ��>66@ 95 ��� ���� ���9HWWHUOL�5LIOH�0RGHO����� 5,) �� 1 2 ����6ZLVV � �� ��>66@ 95 ��� ���� ���9HWWHUOL�5LIOH�0RGHO����� 5,) �� 1 2 ����6ZLVV � �� ��>66@ 95 ��� ���� ���9HWWHUOL�5LIOH�0RGHO�������� 5,) �� 1 2 ����6ZLVV � �� ��>66@ 95 ��� ���� ���9HWWHUOL�5LIOH�0RGHO����� 5,) �� 1 2 ����6ZLVV � �� ��>66@ 95 ��� ���� ���9HWWHUOL�5LIOH�0RGHO����� 5,) �� 1 2 ����6ZLVV � �� ��>66@ 95 ��� ���� ���9HWWHUOL�0RGHO������&DGHW�5LIOH 5,) �� 1 2 ����6ZLVV �� � ��>66@ 95 ��� ���� ���9HWWHUOL�5HSHDWLQJ�&DUELQH 5,) � 1 2 ����6ZLVV �� � ��>66@ 95 ��� ���� ���9HWWHUOL�0RGHO������3ROLFH�&DUELQH 5,) � 1 2 ����6ZLVV �� � ��>66@ 95 ��� ���� ���9HWWHUOL�0RGHO������&DUELQH 5,) � 1 2 ����6ZLVV �� � ��>66@ 95 ��� ���� ���9HWWHUOL�0RGHO������&DUELQH 5,) � 1 2 ����6ZLVV �� � ��>66@ 95 ��� ���� ���9HWWHUOL�0RGHO������%RUGHU�*XDUG�&DUELQH 5,) � 1 2 ����6ZLVV �� � ��>66@ 95 ��� ���� ���9HWWHUOL�0RGHO������6WXW]HU 5,) �� 1 2 ����6ZLVV �� �� ��>66@ 95 ��� ���� ���9HWWHUOL�0RGHO������6WXW]HU 5,) �� 1 2 ����6ZLVV � �� ��>66@ 95 ��� ���� ����9HWWHUOL�0RGHO������6WXW]HU 5,) �� 1 2 ����6ZLVV � �� ��>66@ 95 ��� ���� ����6SHFLDO�5XOHV 7KH�0RGHO������6WXW]HU�LV�±��$&&<�XQWLO�WKH�RULJLQDO�VLJKWV�DUH�UHSODFHG�ZLWK�VLJKWV�SURSHUO\�DGMXVWHG�IRU�LWV�EDUUHO�OHQJWK��/LVWHG�SULFHV�UHSUHVHQW�����������SXUFKDVH�SULFHV�IRU�WKH�6ZLVV�JRYHUQPHQW�

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ9HWWHUOL�5LIOH�0RGHO����� �G� �� EDOOLVWLF ��� 66 �� /UJ �����OE �9HWWHUOL�5LIOH�0RGHO����� �G� �� EDOOLVWLF ��� 66 �� /UJ �����OE �9HWWHUOL�5LIOH�0RGHO����� �G� �� EDOOLVWLF ��� 66 �� /UJ �����OE �9HWWHUOL�5LIOH�0RGHO�������� �G� �� EDOOLVWLF ��� 66 �� /UJ �����OE �9HWWHUOL�5LIOH�0RGHO����� �G� �� EDOOLVWLF ��� 66 �� /UJ �����OE �9HWWHUOL�5LIOH�0RGHO����� �G� �� EDOOLVWLF ��� 66 �� /UJ �����OE �9HWWHUOL�0RGHO������&DGHW�5LIOH �G� �� EDOOLVWLF ��� 66 � /UJ �����OE �9HWWHUOL�5HSHDWLQJ�&DUELQH �G� �� EDOOLVWLF ��� 66 � 0HG ����OE �9HWWHUOL�0RGHO������3ROLFH�&DUELQH �G� �� EDOOLVWLF ��� 66 � 0HG �����OE �9HWWHUOL�0RGHO������&DUELQH �G� �� EDOOLVWLF ��� 66 � 0HG �����OE �9HWWHUOL�0RGHO������&DUELQH �G� �� EDOOLVWLF ��� 66 � 0HG �����OE �9HWWHUOL�0RGHO������%RUGHU�*XDUG�&DUELQH �G� �� EDOOLVWLF ��� 66 � 0HG �����OE �9HWWHUOL�0RGHO������6WXW]HU �G� �� EDOOLVWLF ��� 66 �� 0HG �����OE �9HWWHUOL�0RGHO������6WXW]HU �G� �� EDOOLVWLF ��� 66 �� /UJ �����OE ��9HWWHUOL�0RGHO������6WXW]HU �G� �� EDOOLVWLF ��� 66 �� /UJ �����OE ��

6SHFLDO�5XOHV
7KH�9HWWHUOL�0RGHO������6WXW]HU�LV�±��WR�KLW� LI�LW�KDV�WKH�RULJLQDO�VLJKWV� LQVWDOOHG��2QFH�\RX�VSHQG�WKH�PRQH\�WR�JHW�WKH�VLJKWV�FKDQJHG�DQG�]HURHV��WKH�DFFXUDF\�ZLOO�LQFUHDVH�WR����WR�KLW�3ULFHV�UHIOHFW�WKH�����������SULFHV��0RGHUQ�GD\�SULFHV�ZRXOG�HVWDEOLVK�D�SXUFKDVH�'&�RI����7KH�ZHDSRQ�PDJD]LQHV�DUH�IL[HG�DQG�KDYH�WR�EH�ORDGHG�RQH�EXOOHW�DW�D�WLPH��7KLV�PDNHV�WKHP�VORZ�UHFKDUJLQJ�ZHDSRQV�DQG�DQ\�FKDUDFWHU�XVLQJ�LW�ZLOO�UHTXLUH�D�IXOO�PLQXWH�WR�IXOO\�ORDG�WKH�ZHDSRQ��,Q�DGGLWLRQ�WR�WKH�OLVWHG�PDJD]LQH�VL]H��DOO�9HWWHUOL�ULIOHV��H[FOXGLQJ�WKH�0RGHO������&DGHW�5LIOH��FDQ�DOVR�KROG�RQH�EXOOHW�LQ�WKH�HOHYDWRU�PHFKDQLVP�DQG�RQH�EXOOHW�LQ�WKH�ILULQJ�FKDPEHU��7KH�IHDW�³6SHHG�/RDGLQJ´�ZLOO�DFFHOHUDWH�WKLV�SURFHVV��VHH�%LJ�%DQJ������$QQXDO�&RPSHQGLXP�IRU�GHWDLOV��
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)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV9HWWHUOL�5LIOH�0RGHO����� �� 66 )DLU )DLU � ���9HWWHUOL�5LIOH�0RGHO����� �� 66 )DLU )DLU � ���9HWWHUOL�5LIOH�0RGHO����� �� 66 )DLU )DLU � ���9HWWHUOL�5LIOH�0RGHO�������� �� 66 )DLU )DLU � ���9HWWHUOL�5LIOH�0RGHO����� �� 66 )DLU )DLU � ���9HWWHUOL�5LIOH�0RGHO����� �� 66 )DLU *RRG � ���9HWWHUOL�0RGHO������&DGHW�5LIOH � 66 )DLU )DLU � ���9HWWHUOL�5HSHDWLQJ�&DUELQH � 66 )DLU )DLU � ���9HWWHUOL�0RGHO������3ROLFH�&DUELQH � 66 )DLU )DLU � ���9HWWHUOL�0RGHO������&DUELQH � 66 )DLU )DLU � ���9HWWHUOL�0RGHO������&DUELQH � 66 )DLU )DLU � ���9HWWHUOL�0RGHO������%RUGHU�*XDUG�&DUELQH � 66 )DLU )DLU � ���
9HWWHUOL�0RGHO������6WXW]HU �� 66 *UHDW 0HGLRFUH � ��� $FFXUDF\�EHFRPHV�*RRG�ZKHQ�WKH�JXQ¶V�RULJLQDO�VLJKWV�JHW�UHSODFHG�9HWWHUOL�0RGHO������6WXW]HU �� 66 *UHDW *RRG � ����9HWWHUOL�0RGHO������6WXW]HU �� 66 *UHDW *RRG � ����6SHFLDO�5XOHV &RVWV�UHIOHFW�SULFHV�IURP������WR�������,I�ERXJKW�DURXQG�������WKHVH�ULIOHV�FRVW�XQGHU�������
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV9HWWHUOL�5LIOH�0RGHO����� �G� 3�/ � � � ��� � �� ���� ���9HWWHUOL�5LIOH�0RGHO����� �G� 3�/ � � � ��� � �� ���� ���9HWWHUOL�5LIOH�0RGHO����� �G� 3�/ � � � ��� � �� ���� ���9HWWHUOL�5LIOH�0RGHO�������� �G� 3�/ � � � ��� � �� ���� ���9HWWHUOL�5LIOH�0RGHO����� �G� 3�/ � � � ��� � �� ���� ���9HWWHUOL�5LIOH�0RGHO����� �G� 3�/ �� � � ��� � �� ���� ���9HWWHUOL�0RGHO������&DGHW�5LIOH �G� 3�/ � � � ��� � � ���� ���9HWWHUOL�5HSHDWLQJ�&DUELQH �G� 3�/ � � � ��� � � ���� ���9HWWHUOL�0RGHO������3ROLFH�&DUELQH �G� 3�/ � � � ��� � � ���� ���9HWWHUOL�0RGHO������&DUELQH �G� 3�/ � � � ��� � � ���� ���9HWWHUOL�0RGHO������&DUELQH �G� 3�/ � � � ��� � � ���� ���9HWWHUOL�0RGHO������%RUGHU�*XDUG�&DUELQH �G� 3�/ � � � ��� � � ���� ���
9HWWHUOL�0RGHO������6WXW]HU �G� 3�/ �� �� � ��� � �� ���� ��� ,I�WKH�RULJLQDO�VLJKWV�DUH�FKDQJHG��UDLVH�DFFXUDF\�WR���9HWWHUOL�0RGHO������6WXW]HU �G� 3�/ �� �� � ��� � �� ���� ����9HWWHUOL�0RGHO������6WXW]HU �G� 3�/ �� �� � ��� � �� ���� ����6SHFLDO�5XOHV� &RVWV�UHIOHFW�SULFHV�IRU�WKH�6ZLVV�JRYHUQPHQW�IURP������WR�������,I�ERXJKW�QRZ��WKHVH�JXQV�FRVW�EHWZHHQ������DQG�������
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,Q�������ZKLOH�WKH�8QLWHG�6WDWHV�ZDV�GHDOLQJ�ZLWK�WKH� &DOLIRUQLD� *ROG� 5XVK�� (XURSH� ZDV� LQ� WKH� WKURHV� RI�UHYROXWLRQ� WKDW� VSUHDG� UDSLGO\� DFURVV� WKH� FRQWLQHQW�� 7KH�)UHQFK� 5HYROXWLRQ� RI� ����� KDG� VWDUWHG� LW� DOO�� ZLWK�UHYROXWLRQDU\�PRYHPHQWV�VORZO\�JURZLQJ�LQ�QDWLRQV�DOO�RYHU�(XURSH��,Q�������LW�FXOPLQDWHG�LQ�D�UHYROXWLRQ�WKDW�VWDUWHG�LQ�,WDO\�DQG�UDSLGO\�VSUHDG�WR�*HUPDQ\�� WKH�$XVWULDQ�(PSLUH��)UDQFH�� DQG� EH\RQG�� 7KHVH� UHYROXWLRQDU\� PRYHPHQWV�VWUXJJOHG��IDOWHUHG��VXFFHHGHG�DQG�DJDLQ�IDLOHG��XQWLO�&RXQW�&DPLOOR� GL� &DYRXU� ZDV� HOHFWHG� DV� 3ULPH� 0LQLVWHU� RI� WKH�.LQJGRP�RI�6DUGLQLD�LQ�������%\�������KH�KDG�XQLWHG�PRVW�RI� QRUWKHUQ� ,WDO\��ZKLOH�*XLVHSSH�*DULEDOGL�YLROHQWO\�XQLWHG�VRXWKHUQ� ,WDO\�� ,Q� ������ *DULEDOGL� IXOILOOHG� KLV� GUHDP� RI� D�XQLILHG� ,WDO\� E\� JLYLQJ� FRQWURO RI� VRXWKHUQ� ,WDO\� WR� WKH�.LQJGRP� RI� 6DUGLQLD�� 7KH� RQO\� KROGRXW� DW� WKLV� SRLQW� ZDV�5RPH�� ZKLFK�ZDV� XQGHU� )UHQFK� FRQWURO� DW� WKH� UHTXHVW� RI�WKH� 3RSH�� 5RPH� ILQDOO\� VXEPLWWHG� WR� ,WDO\� LQ� ������ 5RPH�EHFDPH�WKH�FDSLWDO�RI�D�XQLWHG�,WDO\�D�\HDU�ODWHU�2QFH�WKH�XQLILFDWLRQ�RI�,WDO\�RFFXUUHG��WKH�QDWLRQ�VRXJKW�WR�XQLI\�LWV�YDULRXV�JRYHUQPHQW�VHUYLFHV��SDUWLFXODUO\�WKH� PLOLWDU\�� 3DUW� RI� WKH� XQLILFDWLRQ� SURFHVV� LQYROYHG�VHOHFWLRQ�VSHFLILF�ZHDSRQV�WR�EH�LVVXHG�WR�DOO�WKH�WURRSV�DV�UHSODFHPHQW� IRU� WKH� PDQ\� GLIIHUHQW� DUPV XVHG� E\� WKH�UHJLRQDO� IRUFHV� WKH� QDWLRQ� LQKHULWHG� IURP� LWV� FLW\�VWDWH�KHULWDJH�� 7KH� SULPDU\� VPDOO� DUP� VHOHFWHG� ZDV� WKH� 6ZLVV�9HWWHUOL� 5LIOH�� +RZHYHU�� WKH� ,WDOLDQ� JRYHUQPHQW� KDG� D� IDU�ODUJHU�DUP\�WR�UHDUP�WKDQ�WKH�6ZLVV��DQG�QRW�D�ORW�RI�PRQH\�WR�GR�VR��6R�WKH�,WDOLDQV�FKRVH�WR�DGRSW�D�PRGLILHG�YHUVLRQ�RI� WKH� 9HWWHUOL� 0RGHO� ����� &DGHW� 5LIOH�� D� VLQJOH�VKRW��EUHHFK�ORDGHU�ZLWK�QR�PDJD]LQH�V\VWHP�7KH�UHVXOW�ZDV� WKH�0����� ,WDOLDQ�9HWWHUOL�� ,W�ZDV�DQ�HOHJDQW�VLQJOH�VKRW�ULIOH��HTXLSSHG�ZLWK�D�VDIHW\�RI�VRUWV�RQ� WKH� ULJKW� VLGH� RI� WKH� EROW�� D� ORDGLQJ� SRUW� GXVW� FRYHU�� D�WULJJHU�JXDUG�VSXU��LURQ�QRVHFDS��DQ�D�XQLTXH�VHW�RI�VLJKWV��7KH� VDIHW\� V\VWHP� VWLFN� RXW� RI� WKH� OHIW� VLGH� RI� WKH� VWRFN��ZKHUH� D� ORFNSODWH� ZRXOG� EH� ORFDWHG� IRU� DQ� HDUOLHU�SHUFXVVLRQ� FDS� ZHDSRQ�� 7KLV� ZDV� FRPELQHG� ZLWK� WKH�WULJJHU� VSXU�� ORFDWHG� LQVLGH� WKH� WULJJHU� JXDUG� EHKLQG� WKH�WULJJHU�� 7KHVH� VDIHW\� V\VWHPV� ZHUH� HYHQWXDOO\� UHSODFHG�ZLWK�DQ�DOWHUQDWLYH�VDIHW\�V\VWHP�LQ�WKH�7\SH�7ZR�ULIOHV�RI�WKH�SURGXFWLRQ�VHULHV��7KH�ULIOH��UDWKHU�WKDQ�XVLQJ�WKH������[��PP�6ZLVV�5LPILUH�FDUWULGJH�� WKH� ,WDOLDQ�9HWWHUOLV�XVHG�D������[���PP�9HWWHUOL�9LWDOL�FDUWULGJH�WKDW�HYROYHG�IURP�WKH�6ZLVV�5LPILUH�7KH� ULIOH� ZDV� DOVR�PDQXIDFWXUHG� DV� WKH� 0�����0RVFKHWWR�SHU�7UXSSH�6SHFLDOL��0�����6KRUW�5LIOH��DQG�WKH�0����� 0RFKHWWL� �0����� &DUELQH��� 7KH� VKRUW� ULIOH� ZDV�PDQXIDFWXUHG� E\� VLPSO\� FXWWLQJ� GRZQ� WKH� ���PP� EDUUHO�GRZQ� WR����PP��DV�ZHOO�DV�PRGLI\LQJ� WKH� IRUH�VWRFN��7KH�FDUELQH� SRVVHVVHG� D� EDUUHO� UHGXFH� WR� ���PP� LQ� OHQJWK��ZLWK�D�KDOI�VWRFN�EXWW�VWRFN�,Q� ������ WKH� ,WDOLDQV� EHJDQ� DUPLQJ� ZLWK� WKH�0����� 1DYDO� 5LIOH�� D� ILUVW� DWWHPSW� DW� D� PDJD]LQH� DUP��5DWKHU� WKDQ� JRLQJ� ZLWK� WKH� SURYHQ� 6ZLVV� 9HWWHUOL� GHVLJQ��WKH\�FKRVH�WR�XWLOL]H� WKHLU�RZQ�PDJD]LQH�V\VWHP��7KH�HQG�UHVXOW�ZDV�DQ� �� URXQG� IL[HG� WXEXODU�PDJD]LQH�PRXQWHG� LQ�WKH� IRUH� HQG�� PDNLQJ� WKH� ULIOH� TXLWH� EXON\�� 7KH�PDJD]LQH�ZDV�ORDGHG�E\�RSHQLQJ�WKH�EROW�DQG�IHHGLQJ�URXQGV�WKURXJK�WKH� DFWLRQ�� UDWKHU� WKDQ� XVLQJ� D� VHSDUDWH� ORDGLQJ� SRUW��+RZHYHU��OLNH�WKH�RULJLQDO�6ZLVV�0RGHO������9HWWHUOL�5LIOHV��WKH�1DYDO�5LIOH�PRXQWHG� WKH�FOHDQLQJ� URG� LQ�D� VORW� RQ� WKH�OHIW�VLGH�RI�WKH�VWRFN�,Q������� WKH� ,WDOLDQ�JRYHUQPHQW�VRXJKW� WR�DGRSW�PDJD]LQH�ULIOHV�IRU�DOO�WKHLU�WURRSV��KRZHYHU�WKH�H[SHQVH�WR�UHDUP�ZDV�WRR�JUHDW��5DWKHU�WKDQ�UHSODFH�DOO�WKH�VHYHQWHHQ�\HDU�ROG�9HWWHUOL�ULIOHV�LQ�VHUYLFH��WKH\�LQVWHDG�DGDSWHG�WKHP�WR� D�PDJD]LQH�V\VWHP��7KH�V\VWHP� FKRVHQ�ZDV� WKH�9LWDOL�ER[�PDJD]LQH� V\VWHP�� %\� FXWWLQJ� RXW� DQG� UHLQIRUFLQJ� WKH�UHFHLYHU� IORRU�� WKH�PDJD]LQH�FRXOG�HDVLO\�EH� LQVHUWHG��7KH�UHFHLYHU�ZDV� IXUWKHU�DOWHUHG�ZLWK�EROW�VXSSRUW� UDLOV� WR�NHHS�WKH� EROW� LQOLQH� WR�SUHYHQW� MDPPLQJ��DQG�D�PDJD]LQH�FXWRII�ULQJ��7KH�ULIOHV��VKRUW�ULIOHV��DQG�FDUELQHV�ZHUH�DOO�FRQYHUWHG�LQ� WKLV� IDVKLRQ�� DQG� ZHUH� UHGHVLJQDWHG� DV� WKH� 0��������PRGHOV�RI�HDFK��7KH�9LWDOL�ER[�PDJD]LQH�ZDV�DSSDUHQWO\�D�

:HDSRQ 0�����,WDOLDQ�9HWWHUOL�5LIOH0DQXIDFWXUHU %HUHWWD <HDU ���������1DWLRQ ,WDO\&DOLEHU ����9HWWHUOL�9LWDOL 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� �����P &\FOLF �1RWHV:HDSRQ 0�����0RVFKHWWR�SHU�7UXSSH�6SHFLDOL0DQXIDFWXUHU %HUHWWD <HDU ���������1DWLRQ ,WDO\&DOLEHU ����9HWWHUOL�9LWDOL 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� �����P &\FOLF �1RWHV:HDSRQ 0�����0RFKHWWL�&DYDOU\�&DUELQH0DQXIDFWXUHU %HUHWWD <HDU ���������1DWLRQ ,WDO\&DOLEHU ����9HWWHUOL�9LWDOL 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK ����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� �����P &\FOLF �1RWHV:HDSRQ 0�����1DYDO�5LIOH0DQXIDFWXUHU 7HUQL <HDU ����1DWLRQ ,WDO\&DOLEHU ����9HWWHUOL�9LWDOL 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� �����P &\FOLF �1RWHV:HDSRQ 0��������9HWWHUOL�9LWDOL�,QIDQWU\�5LIOH0DQXIDFWXUHU 7HUQL <HDU ���������1DWLRQ ,WDO\&DOLEHU ����9HWWHUOL�9LWDOL 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� �����P &\FOLF �1RWHV
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:HDSRQ 0��������9HWWHUOL�9LWDOL�6KRUW�5LIOH0DQXIDFWXUHU 7HUQL <HDU ���������1DWLRQ ,WDO\&DOLEHU ����9HWWHUOL�9LWDOL 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� �����P &\FOLF �1RWHV
:HDSRQ 0��������9HWWHUOL�9LWDOL�&DYDOU\�&DUELQH0DQXIDFWXUHU 7HUQL <HDU ���������1DWLRQ ,WDO\&DOLEHU ����9HWWHUOL�9LWDOL 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK ����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� �����P &\FOLF �1RWHV
:HDSRQ 0�����������9HWWHUOL�9LWDOL�,QIDQWU\�5LIOH0DQXIDFWXUHU 7HUQL <HDU ���������1DWLRQ ,WDO\&DOLEHU ���PP�&DUFDQR 0DJV �$FFXUDF\ *URXS 02$.LOO 3HQ9HORFLW\ ����P�V (QHUJ\:HLJKW (PSW\ �����NJ 52) 66 ��/RDGHG 0% �/HQJWK �����PP %XUVW �5DQJH (IIHFWLYH ����P $XWR �0D[� �����P &\FOLF �1RWHV

IL[HG�ER[�PDJD]LQH�V\VWHP��DV�,�KDYH�IRXQG�QR�LQGLFDWLRQ�RWKHUZLVH�LQ� GRFXPHQWV� RQ� WKH� ,WDOLDQ� 9HWWHUOL�9LWDOL� RU� WKH� 'DQLVK� %HXPRQW�9LWDOL� 7KHVH� 0�������� 9HWWHUOL�9LWDOL� ULIOHV� VHUYHG� WKH� ,WDOLDQ�JRYHUQPHQW�IRU�DQRWKHU����\HDUV�EHIRUH�,WDO\�FRQYHUWHG�WKHP�WR�WKH�0����������� ,QIDQWU\� 5LIOHV�� 7KH� ULIOHV� ZHUH� FRQYHUWHG� WR� D�0DQQOLFKHU� W\SH� PDJD]LQH� FDSDEOH� RI� EHLQJ� VSHHGLO\� ORDGHG� E\� D�FKDUJHU� FOLS�� DQG� UHEDUUHOOHG� WR� WKH� VWDQGDUG� ���PP� &DUFDQR�FDUWULGJH�WKH�,WDOLDQV�KDG�DGRSWHG�E\�WKDW�WLPH��7KHVH�PRGLILHG�ULIOHV�ZHUH�RQO\�PDUJLQDOO\�VDIH��EXW�WKH�FRQYHUVLRQ�ZDV�H[SHGLWHG�GXH�WR�WKH�ZLOGILUH�VSUHDG�RI�:RUOG�:DU�,�



X�����%��X���%�2C� %�
&\EHUWKULOOHU

:HDSRQ 7\SH $&& &RQ $Y &DOLEHU '0 $PPR 5DWH�RI�)LUH 5HO
(IIHFW��5DQJH��PHWHUV�

:HLJKW�(PSW\��NJ�
:HLJKW�/RDGHG��NJ� &RVW0�����,WDOLDQ�9HWWHUOL�5LIOH 5,) �� 1 0 ����9�9 � � ��>66@ 5( ��� ���� ���0�����0RVFKHWWR�SHU�7UXSSH�6SHFLDOL��6KRUW�5LIOH� 5,) �� 1 0 ����9�9 � � ��>66@ 5( ��� ���� ���0�����0RFKHWWL�&DYDOU\�&DUELQH 5,) �� 1 0 ����9�9 � � ��>66@ 5( ��� ���� ���0�����1DYDO�5LIOH 5,) �� 1 0 ����9�9 � � ��>66@ 5( ��� ���� ���0��������9HWWHUOL�9LWDOL�,QIDQWU\�5LIOH 5,) �� 1 0 ����9�9 � � ��>66@ 5( ��� ���� ���0��������9HWWHUOL�9LWDOL�6KRUW�5LIOH 5,) �� 1 0 ����9�9 � � ��>66@ 5( ��� ���� ���0��������9HWWHUOL�9LWDOL�&DYDOU\�&DUELQH 5,) �� 1 0 ����9�9 � � ��>66@ 5( ��� ���� ���0�����������,QIDQWU\�5LIOH 5,) �� 1 0 ����&DU � � ��>66@ 5( ��� ���� ���6SHFLDO�5XOHV 7KH�SULFH�IRU�RQH�RI�WKHVH�ULIOHV�LQ������ZDV������IRU�DQ�DYHUDJH�TXDOLW\�XQLW�

'���6\VWHP
:HDSRQ 'DPDJH &ULWLFDO 'DPDJH�7\SH 5DQJH�,QFUHPHQW 5DWH�RI�)LUH 0DJ 6L]H :HLJKW 3XUFKDVH�'& 5HVWULFWLRQ0�����,WDOLDQ�9HWWHUOL�5LIOH �G� �� %DOOLVWLF ��� 66 � /UJ � OE � 0LO�����0�����0RVFKHWWR�SHU�7UXSSH�6SHFLDOL��6KRUW�5LIOH� �G� �� %DOOLVWLF ��� 66 � /UJ ��OE � 0LO�����0�����0RFKHWWL�&DYDOU\�&DUELQH �G� �� %DOOLVWLF ��� 66 � /UJ ��OE � 0LO�����0�����1DYDO�5LIOH �G� �� %DOOLVWLF ��� 66 � /UJ ��OE � 0LO�����0��������9HWWHUOL�9LWDOL�,QIDQWU\�5LIOH �G� �� %DOOLVWLF ��� 66 � /UJ ����OE � 0LO�����0��������9HWWHUOL�9LWDOL�6KRUW�5LIOH �G� �� %DOOLVWLF ��� 66 � /UJ ��OE � 0LO�����0��������9HWWHUOL�9LWDOL�&DYDOU\�&DUELQH �G� �� %DOOLVWLF ��� 66 � /UJ ��OE � 0LO�����0�����������,QIDQWU\�5LIOH �G� �� %DOOLVWLF ��� 66 � /UJ ���OE � 0LO�����6SHFLDO�5XOHV ,Q�������DQ�DYHUDJH�TXDOLW\�H[DPSOH�RI�RQH�RI�WKHVH�ULIOHV�ZRXOG�KDYH�D�SXUFKDVH�'&�RI����RQ�WKH�FROOHFWRU¶V�PDUNHW�

)8'*(:HDSRQ 6KRWV 5DWH�RI�)LUH 5DQJH $FF\ 'PJ &RVW 1RWHV0�����,WDOLDQ�9HWWHUOL�5LIOH � 66 0HGLRFUH )DLU � ���0�����0RVFKHWWR�SHU�7UXSSH�6SHFLDOL��6KRUW�5LIOH� � 66 0HGLRFUH )DLU � ���0�����0RFKHWWL�&DYDOU\�&DUELQH � 66 0HGLRFUH )DLU � ���0�����1DYDO�5LIOH � 66 0HGLRFUH )DLU � ���0��������9HWWHUOL�9LWDOL�,QIDQWU\�5LIOH � 66 0HGLRFUH )DLU � ���0��������9HWWHUOL�9LWDOL�6KRUW�5LIOH � 66 0HGLRFUH )DLU � ���0��������9HWWHUOL�9LWDOL�&DYDOU\�&DUELQH � 66 0HGLRFUH )DLU � ���0�����������,QIDQWU\�5LIOH � 66 0HGLRFUH )DLU � ���6SHFLDO�5XOHV 7KH�SULFH�IRU�RQH�RI�WKHVH�ULIOHV�LQ������ZDV������IRU�DQ�DYHUDJH�TXDOLW\�XQLW�
$FWLRQ�:HDSRQ 'PJ 7\SH $FF 5PRG 675�0LQ 0D[�5QJ 5R) $PP :W &RVW 1RWHV0�����,WDOLDQ�9HWWHUOL�5LIOH �G��� 3�/ � �� � ��� � � ���� ���0�����0RVFKHWWR�SHU�7UXSSH�6SHFLDOL��6KRUW�5LIOH� �G��� 3�/ � �� � ��� � � ���� ���0�����0RFKHWWL�&DYDOU\�&DUELQH �G��� 3�/ � �� � ��� � � ���� ���0�����1DYDO�5LIOH �G��� 3�/ � �� � ��� � � ���� ���0��������9HWWHUOL�9LWDOL�,QIDQWU\�5LIOH �G��� 3�/ � �� � ��� � � ���� ���0��������9HWWHUOL�9LWDOL�6KRUW�5LIOH �G��� 3�/ � �� � ��� � � ���� ���0��������9HWWHUOL�9LWDOL�&DYDOU\�&DUELQH �G��� 3�/ � �� � ��� � � ���� ���0�����������,QIDQWU\�5LIOH �G��� 3�/ � �� � ��� � � ���� ���6SHFLDO�5XOHV� 7KH�SULFH�IRU�RQH�RI�WKHVH�ULIOHV�LQ������ZDV������IRU�DQ�DYHUDJH�TXDOLW\�XQLW�
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23(1�*$0(�/,&(16(�9HUVLRQ����D7KH�IROORZLQJ�WH[W�LV�WKH�SURSHUW\�RI�:L]DUGV�RI�WKH�&RDVW��,QF��DQG�LV�&RS\ULJKW������:L]DUGV�RI�WKH�&RDVW��,QF���:L]DUGV����$OO�5LJKWV�5HVHUYHG����'HILQLWLRQV���D��&RQWULEXWRU V��PHDQV�WKH�FRS\ULJKW�DQG�RU�WUDGHPDUN�RZQHUV�ZKR�KDYH�FRQWULEXWHG�2SHQ�*DPH�&RQWHQW���E��'HULYDWLYH�0DWHULDO��PHDQV�FRS\ULJKWHG�PDWHULDO� LQFOXGLQJ�GHULYDWLYH�ZRUNV�DQG� WUDQVODWLRQV� �LQFOXGLQJ� LQWR�RWKHU� FRPSXWHU�ODQJXDJHV��� SRWDWLRQ�� PRGLILFDWLRQ�� FRUUHF WLRQ�� DGGLWLRQ�� H[WHQVLRQ�� XSJUDGH��LPSURYHPHQW��FRPSLODWLRQ��DEULGJPHQW�RU�RWKHU�IRUP�LQ�ZKLFK�DQ�H[LVWLQJ�ZRUN�PD\�EH� UHFDVW�� WUDQVIRUPHG� RU� DGDSWHG�� �F�� �'LVWULEXWH�� PHDQV� WR� UHSURGXFH�� OLFHQVH��UHQW�� OHDVH�� VHOO�� EURDGFDVW�� SXEOLFO\� GLVSOD\�� WUDQVPLW� R U� RWKHUZLVH� GLVWULEXWH���G��2SHQ� *DPH� &RQWHQW�� PHDQV� WKH� JDPH� PHFKDQLF� DQG� LQFOXGHV� WKH� PHWKRGV��SURFHGXUHV��SURFHVVHV�DQG�URXWLQHV�WR�WKH�H[WHQW�VXFK�FRQWHQW�GRHV�QRW�HPERG\�WKH�3URGXFW�,GHQWLW\�DQG�LV�DQ�HQKDQFHPHQW�RYHU�WKH�SULRU�DUW�DQG�DQ\�DGGLWLRQDO� FRQWHQW�FOHDUO\� LGHQWLILHG�DV�2SHQ�*DPH�&RQWHQW�E\�WKH�&RQWULEXWRU��DQG�PHDQV�DQ\�ZRUN�FRYHUHG�E\�WKLV�/LFHQVH��LQFOXGLQJ�WUDQVODWLRQV�DQG�GHULYDWLYH�ZRUNV�XQGHU�FRS\ULJKW�ODZ��EXW�VSHFLILFDOO\�H[FOXGHV�3URGXFW�,GHQWLW\���H���3URGXFW�,GHQWLW\��PHDQV�SURGXF W�DQG�SURGXFW�OLQH�QDPHV��ORJRV�DQG�LGHQWLI\LQJ�PDUNV�LQFOXGLQJ�WUDGH�GUHVV��DUWLIDFWV��FUHDWXUHV� FKDUDFWHUV�� VWRULHV�� VWRU\OLQHV�� SORWV�� WKHPDWLF� HOHPHQWV�� GLDORJXH��LQFLGHQWV�� ODQJXDJH�� DUWZRUN�� V\PEROV�� GHVLJQV�� GHSLFWLRQV�� OLNHQHVVHV�� IRUPDWV��SRVHV�� FRQFHSWV�� WKHPHV� DQG� JUDSKLF�� SKRWRJUDSKLF� DQG� RWKHU� YLVXDO� RU� DXGLR�UHSUHVHQWDWLRQV�� QDPHV� DQG� GHVFULSWLRQV� RI� FKDUDFWHUV�� VSHOOV�� HQFKDQWPHQWV��SHUVRQDOLWLHV�� WHDPV�� SHUVRQDV�� OLNHQHVVHV� DQG� VSHFLDO� DELOLWLHV�� SODFHV�� ORFDWLRQV��HQYLURQPHQWV�� FUHDWXUHV�� H TXLSPHQW�� PDJLFDO� RU� VXSHUQDWXUDO� DELOLWLHV� RU� HIIHFWV��ORJRV�� V\PEROV�� RU� JUDSKLF� GHVLJQV�� DQG� DQ\� RWKHU� WUDGHPDUN� RU� UHJLVWHUHG�WUDGHPDUN�FOHDUO\�LGHQWLILHG�DV�3URGXFW�LGHQWLW\�E\�WKH�RZQHU�RI�WKH�3URGXFW�,GHQWLW\��DQG�ZKLFK�VSHFLILFDOO\�H[FOXGHV�WKH�2SH Q�*DPH�&RQWHQW���I���7UDGHPDUN��PHDQV�WKH�ORJRV��QDPHV��PDUN��VLJQ��PRWWR��GHVLJQV�WKDW�DUH�XVHG�E\�D�&RQWULEXWRU�WR�LGHQWLI\�LWVHOI� RU� LWV� SURGXFWV� RU� WKH� DVVRFLDWHG� SURGXFWV� FRQWULEXWHG� WR� WKH� 2SHQ� *DPH�/LFHQVH�E\� WKH�&RQWULEXWRU� �J�� �8VH��� �8VHG��RU� �8V LQJ��PHDQV� WR�XVH��'LVWULEXWH��FRS\�� HGLW�� IRUPDW�� PRGLI\�� WUDQVODWH� DQG� RWKHUZLVH� FUHDWH� 'HULYDWLYH� 0DWHULDO� RI�2SHQ� *DPH� &RQWHQW�� �K�� �<RX�� RU� �<RXU�� PHDQV� WKH� OLFHQVHH� LQ� WHUPV� RI� WKLV�DJUHHPHQW����7KH�/LFHQVH��7KLV�/LFHQVH�DSSOLHV� WR�DQ\�2SHQ�*DPH�&RQ WHQW� WKDW� FRQWDLQV�D�QRWLFH�LQGLFDWLQJ�WKDW�WKH�2SHQ�*DPH�&RQWHQW�PD\�RQO\�EH�8VHG�XQGHU�DQG�LQ�WHUPV�RI� WKLV�/LFHQVH��<RX�PXVW�DIIL[�VXFK�D�QRWLFH�WR�DQ\�2SHQ�*DPH�&RQWHQW� WKDW�\RX�8VH��1R�WHUPV�PD\�EH�DGGHG�WR�RU�VXEWUDFWHG�IURP�WKLV�/LFHQVH�H[FHSW�DV�GH VFULEHG�E\� WKH� /LFHQVH� LWVHOI�� 1R� RWKHU� WHUPV� RU� FRQGLWLRQV�PD\� EH� DSSOLHG� WR� DQ\�2SHQ�*DPH�&RQWHQW�GLVWULEXWHG�XVLQJ�WKLV�/LFHQVH���2IIHU� DQG� $FFHSWDQFH�� %\� 8VLQJ� WKH� 2SHQ� *DPH� &RQWHQW� <RX� LQGLFDWH� <RXU�DFFHSWDQFH�RI�WKH�WHUPV�RI�WKLV�/LFHQVH�

���*UDQW� DQG�&RQVLGHUDWLRQ�� ,Q�FRQVLGHUDWLRQ� IRU�DJUHHLQJ� WR�XVH� WKLV�/LFHQVH�� WKH�&RQWULEXWRUV� JUDQW� <RX�D� SHUSHWXDO��ZRUOGZLGH�� UR\DOW\ �IUHH�� QRQ�H[FOXVLYH� OLFHQVH�ZLWK�WKH�H[DFW�WHUPV�RI�WKLV�/LFHQVH�WR�8VH��WKH�2SHQ�*DPH�&RQWHQW���5HSUHVHQWDWLRQ�RI�$XWKRULW\�W R�&RQWULEXWH��,I�<RX�DUH�FRQWULEXWLQJ�RULJLQDO�PDWHULDO�DV�2SHQ�*DPH�&RQWHQW�� <RX� UHSUHVHQW� WKDW� <RXU�&RQWULEXWLRQV� DUH�<RXU�RULJLQDO�FUHDWLRQ� DQG�RU� <RX� KDYH� VXIILFLHQW� ULJKWV� WR� JUDQW� WKH� ULJKWV� FRQYH\HG� E\� WKLV�/LFHQVH���1RWLFH�RI�/LFHQVH�&RS\ULJKW��<R X�PXVW�XSGDWH�WKH�&23<5,*+7�127,&(�SRUWLRQ�RI�WKLV�/LFHQVH�WR�LQFOXGH�WKH�H[DFW�WH[W�RI� WKH�&23<5,*+7�127,&(�RI�DQ\�2SHQ�*DPH�&RQWHQW�<RX� DUH� FRS\LQJ��PRGLI\LQJ� RU�GLVWULEXWLQJ��DQG�<RX�PXVW� DGG� WKH�WLWOH�� WKH� FRS\ULJKW� GDWH�� DQG� WKH� FRS\ULJKW� KROGHU
V� QDP H� WR� WKH� &23<5,*+7�127,&(�RI�DQ\�RULJLQDO�2SHQ�*DPH�&RQWHQW�\RX�'LVWULEXWH����8VH�RI�3URGXFW�,GHQWLW\��<RX�DJUHH�QRW�WR�8VH�DQ\�3URGXFW�,GHQWLW\��LQFOXGLQJ�DV�DQ� LQGLFDWLRQ� DV� WR� FRPSDWLELOLW\�� H[FHSW� DV� H[SUHVVO\� OLFHQVHG� LQ� DQRWKHU��LQGHSHQGHQW� $JUHHPHQ W� ZLWK� WKH� RZQHU� RI� HDFK� HOHPHQW� RI� WKDW� 3URGXFW� ,GHQWLW\��<RX� DJUHH� QRW� WR� LQGLFDWH� FRPSDWLELOLW\� RU� FR �DGDSWDELOLW\� ZLWK� DQ\� 7UDGHPDUN� RU�5HJLVWHUHG�7UDGHPDUN� LQ�FRQMXQFWLRQ�ZLWK�D�ZRUN�FRQWDLQLQJ�2SHQ�*DPH�&RQWHQW�H[FHSW�DV�H[SUHVVO\�OLFHQVHG�LQ�DQRWKHU ��LQGHSHQGHQW�$JUHHPHQW�ZLWK�WKH�RZQHU�RI�VXFK�7UDGHPDUN�RU�5HJLVWHUHG�7UDGHPDUN��7KH�XVH�RI�DQ\�3URGXFW�,GHQWLW\�LQ�2SHQ�*DPH� &RQWHQW� GRHV� QRW� FRQVWLWXWH� D� FKDOOHQJH� WR� WKH� RZQHUVKLS� RI� WKDW� 3URGXFW�,GHQWLW\��7KH�RZQHU�RI�DQ\�3URGXFW�,GHQWLW\�XVHG�LQ�2SHQ *DPH�&RQWHQW�VKDOO�UHWDLQ�DOO�ULJKWV��WLWOH�DQG�LQWHUHVW�LQ�DQG�WR�WKDW�3URGXFW�,GHQWLW\���� ,GHQWLILFDWLRQ�� ,I� \RX� GLVWULEXWH� 2SHQ� *DPH� &RQWHQW� <RX� PXVW� FOHDUO\� LQGLFDWH�ZKLFK�SRUWLRQV�RI�WKH�ZRUN�WKDW�\RX�DUH�GLVWULEXWLQJ�DUH�2SHQ�*DPH�&RQWHQW���� 8SGDWLQJ� WKH� /LFHQVH��:L]DUGV� RU� LWV� GHVLJQDWHG� $JHQWV� PD\� SXEOLVK� XSGDWHG�YHUVLRQV� RI� WKLV� /LFHQVH�� <RX�PD\� XVH� DQ\� DXWKRUL]HG� YHUVLRQ� RI� WKLV� /LFHQVH� WR�FRS\��PRGLI\�DQG�GLVWULEXWH�DQ\�2SHQ�*DPH�&RQWHQW�RULJLQDOO\�GLVWULEXWHG�XQGHU�DQ\�YHUVLRQ�RI�WKLV�/LFHQVH ����&RS\�RI�WKLV�/LFHQVH��<RX�0867�LQFOXGH�D�FRS\�RI�WKLV�/LFHQVH�ZLWK�HYHU\�FRS\�RI�WKH�2SHQ�*DPH�&RQWHQW�<RX�'LVWULEXWH�����8VH�RI�&RQWULEXWRU�&UHGLWV��<RX�PD\�QRW�PDUNHW�RU�DGYHUWLVH� WKH�2SHQ�*DPH�&RQWHQW�XVLQJ�WKH�QDPH�RI�DQ\�&RQWULEXWRU�XQOHVV�<RX�K DYH�ZULWWHQ�SHUPLVVLRQ�IURP�WKH�&RQWULEXWRU�WR�GR�VR����,QDELOLW\�WR�&RPSO\��,I�LW�LV�LPSRVVLEOH�IRU�<RX�WR�FRPSO\�ZLWK�DQ\�RI�WKH�WHUPV�RI�WKLV�/LFHQVH�ZLWK�UHVSHFW�WR�VRPH�RU�DOO�RI�WKH�2SHQ�*DPH�&RQWHQW�GXH�WR�VWDWXWH��MXGLFLDO�RUGHU��RU�JRYHUQPHQWDO�U HJXODWLRQ� WKHQ�<RX�PD\�QRW�8VH�DQ\�2SHQ�*DPH�0DWHULDO�VR�DIIHFWHG����7HUPLQDWLRQ��7KLV�/LFHQVH�ZLOO� WHUPLQDWH�DXWRPDWLFDOO\� LI�<RX� IDLO� WR�FRPSO\�ZLWK�DOO� WHUPV�KHUHLQ�DQG�IDLO� WR�FXUH�VXFK�EUHDFK�ZLWKLQ����GD\V�RI�EHFRPLQJ�DZDUH�RI�WKH�EUHDFK��$OO�VXEOLF HQVHV�VKDOO�VXUYLYH�WKH�WHUPLQDWLRQ�RI�WKLV�/LFHQVH�
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