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7KH�ZRUN�GHVFULEHG�LQ�WKLV�UHSRUW�ZDV�FDUULHG�RXW�XQGHU�FRQWUDFW� DV� SDUW� RI� WKH� 1HZ� DQG� 5HQHZDEOH� (QHUJ\�3URJUDPPH�� PDQDJHG� E\� WKH� (QHUJ\� 7HFKQRORJ\�6XSSRUW� 8QLW� �(768�� RQ� EHKDOI� RI� WKH� 'HSDUWPHQW� RI�7UDGH� DQG� ,QGXVWU\�� � 7KH� YLHZV� DQG� MXGJHPHQWV�H[SUHVVHG� LQ� WKLV� UHSRUW� DUH� WKRVH�RI� WKH� FRQWUDFWRU� DQG�GR� QRW� QHFHVVDULO\� UHIOHFW� RQ� WKRVH� RI� (768� RU� WKH�'HSDUWPHQW�RI�7UDGH�DQG�,QGXVWU\
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7KH�RYHUDOO� DLP�RI� WKH�SUHVHQW� VWXG\�KDV�EHHQ� WR� LGHQWLI\�� UHYLHZ�DQG�DVVHVV�WKH� SRWHQWLDO� HIIHFWV� RQ� FRDVWDO� SURFHVVHV� UHODWHG� WR� WKH� GHYHORSPHQW� RI�RIIVKRUH�ZLQG� IDUPV� DURXQG� WKH�8.�FRDVW�� �:LWKLQ� WKH� FRQWH[W� RI� WKLV� VWXG\�FRDVWDO�SURFHVVHV�DUH�GHHPHG�WR�LQFOXGH�WKH�GLIIUDFWLRQ�DQG�IRFXVLQJ�HIIHFWV�RQ�ZDYHV�DQG�FXUUHQWV�DQG�WKHLU�HIIHFW�RQ�ORQJ�VKRUH�GULIW�DQG�HURVLRQ���)URP�WKLV�ZRUN�� WKH�SURMHFW�RXWSXWV�DLP�WR�SURYLGH�JHQHULF�JXLGDQFH�RQ� WKHVH LVVXHV� WR�VWDNHKROGHUV� IRU� XVH� LQ� WKH� SODQQLQJ� DQG� FRQVHQW� VWDJH� SULRU� WR� DQ\�GHYHORSPHQW�
%DFNJURXQG
7KH� *RYHUQPHQW� KDV� PDGH� D� FRPPLWPHQW� WKDW� E\� ����� DW� OHDVW� ���� RI�HOHFWULFLW\�GHPDQG�LQ�WKH�8.�ZLOO�EH�JHQHUDWHG�IURP�UHQHZDEOH�VRXUFHV���7KH�IXOILOPHQW�RI� WKLV� FRPPLWPHQW�ZLOO� UHTXLUH� JUHDWO\� LQFUHDVHG�GHYHORSPHQW�RI�VHYHUDO�UHQHZDEOH�WHFKQRORJLHV��LQFOXGLQJ�RIIVKRUH�ZLQG�
7KH�SUHVHQW�VWXG\�LV�RQH�LQ�D�VHULHV�RI�VSHFLDO�UHVHDUFK�WRSLFV��IXQGHG�E\�WKH�'HSDUWPHQW� RI� 7UDGH� DQG� ,QGXVWU\� �'7,�� ZLWKLQ� WKH� 1HZ� DQG� 5HQHZDEOH�(QHUJ\� 3URJUDPPH�� H[DPLQLQJ� JHQHULF� LVVXHV� UHODWHG� WR� RIIVKRUH� ZLQG�GHYHORSPHQWV�
7KH� UHTXLUHPHQW� IRU� WKH� SURMHFW� RULJLQDWHV� IURP� WKH� UHFRPPHQGDWLRQV� RI� DQ�HDUOLHU�VWXG\�ZKLFK�SURYLGHG�D�JHQHULF�DVVHVVPHQW�RI�WKH�HQYLURQPHQWDO�HIIHFWV�RI�RIIVKRUH�ZLQG� IDUPV�DQG�VHUYHG� WR� HVWDEOLVK� WKH�NH\� HQYLURQPHQWDO� LVVXHV�DQG�SRWHQWLDO�HQYLURQPHQWDO�HIIHFWV�RI�ODUJH�VFDOH�RIIVKRUH�ZLQG�IDUPV��(768��������� � 7KLV� HDUOLHU� VWXG\� LGHQWLILHG� DUHDV� ZKHUH� DGGLWLRQDO� UHVHDUFK� ZDV�UHTXLUHG��ZKLFK�LQFOXGHG��DPRQJVW�RWKHUV��WKH�QHHG�IRU�D�JUHDWHU�XQGHUVWDQGLQJ�RQ� WKH� SRWHQWLDO� HIIHFWV� RQ� FRDVWDO� SURFHVVHV�� � (768� FRPPLVVLRQHG� $%3�0DULQH�(QYLURQPHQWDO�5HVHDUFK�/WG���$%3PHU��DQG�0HWRF�3OF�� WR�XQGHUWDNH�WKLV� UHVHDUFK� DQG� H[DPLQH� WKH� SRWHQWLDO� HIIHFW� RQ� FRDVWDO� SURFHVVHV� XQGHU� ��VFHQDULRV��D�µUHDVRQDEOH�ZRUVW�FDVH¶�DQG�D�PRUH�µW\SLFDO¶�LQVWDOODWLRQ�
6XPPDU\�RI�ZRUN�FDUULHG�RXW
7KH�VFRSH�RI�ZRUN�FDUULHG�IRU�WKH�VWXG\�KDV�LQFOXGHG�
x 'HILQLWLRQ�RI�PDLQ�ZLQG� IDUP�SDUDPHWHUV� IRU� 
UHDVRQDEOH�ZRUVW� FDVH
� DQG�µW\SLFDO¶� VFHQDULRV� �EDVHG� RQ� WKH� VLWHV� PDGH� DYDLODEOH� E\� &URZQ� (VWDWH�XQGHU� WKH� ILUVW� URXQG� RI� RIIVKRUH� ZLQG� GHYHORSPHQWV� IRU� WKH� 8.��� DQG�LQYROYLQJ�� HDUO\� VWDNHKROGHU� GLVFXVVLRQV� WR� LGHQWLI\� WKH� SRVVLEOH� ZLQG� IDUP�VLWHV�WKDW�DUH��RU�PD\�EH��XQGHU�FRQVLGHUDWLRQ� LGHQWLILFDWLRQ�RI�FRDVWDO�SURFHVVHV�WKDW�PD\�EH�HIIHFWHG
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� UHYLHZ�RI�H[LVWLQJ�DQG�DFFHVVLEOH�VFKHPH�GHYHORSPHQW�VWXGLHV�DQG�FRQVLGHUDWLRQ� RI� DQ\� UHOHYDQW� VWXGLHV� FDUULHG� RXW� HOVHZKHUH� LQ�(XURSH
x $VVHVVPHQW�RI�WKH�DSSOLFDELOLW\�RI�H[LVWLQJ�FRPSXWHU�PRGHOV��LQFOXGLQJ�� UHYLHZ� RI� DSSOLFDEOH�PHWKRGV� DQG�PRGHOV� XVHG� LQ� VLPLODU� FRDVWDO�LPSDFW�VWXGLHV� VHOHFWLRQ�RI�DSSURSULDWH�PRGHO�V��WR�GHVFULEH�WKH�FRDVWDO�SURFHVVHV�SDUDPHWHUV�IURP�WKH���ZLQG�IDUP�VFHQDULRV� DVVHVVPHQW� RI� WKH� DELOLW\� RI� WKH� VHOHFWHG� PRGHO� DSSURDFK� WR�FRUUHFWO\� UHSURGXFH� ZDYH� VFDWWHULQJ� E\� WKH� WXUELQH� EDVH� �UHI��$SSHQGL[�*��
x (YDOXDWLRQ�RI�WKH�VLJQLILFDQFH�RI�WKH�HIIHFWV�RQ�FRDVWDO�SURFHVVHV�DFURVV�WKH�GHYHORSPHQW�VLWH�DQG�RYHU�DGMDFHQW�DUHDV��ZLWK� XVH�RI�DQ� DJUHHG�PRGHOOLQJ�PHWKRGRORJ\� WR�SURYLGH�D�GHVFULSWLRQ�RI�FRDVWDO�SURFHVVHV� GHILQLWLRQ� RI� D� EDVHOLQH� FRQGLWLRQ� IRU� HDFK� VFHQDULR� �LH� SUH�GHYHORSPHQW�FRQGLWLRQ��DQG�FRPSDULVRQ� WR�D�SUHGLFWLRQ�RI�FRDVWDO�SURFHVVHV�LQFOXGLQJ�WKH�VFKHPHV��LH�SRVW�GHYHORSPHQW�� DVVHVVPHQW�RI�WKH�UHVXOWV�WR�GHWHUPLQH�SRWHQWLDO�HIIHFWV
x 3URGXFWLRQ�RI� DQ� DXWKRULWDWLYH� DQG� LQGHSHQGHQW� UHSRUW� VXLWDEOH� IRU�ERWK� D�SXEOLF�DQG�WHFKQLFDO�DXGLHQFH�
6XPPDU\�RI�PDLQ�UHVXOWV
7KH� VWXG\�KDV� FDUHIXOO\� FRQVLGHUHG� WKH� LVVXHV�RI� FRDVWDO� SURFHVVHV� UHODWHG� WR�8.�,QWHUHVW�$UHDV�DQG�FRPSLOHG�WKH�HPHUJLQJ�GHWDLO�UHODWHG�WR�WKH�ILUVW�URXQG�RI� SURSRVHG� RIIVKRUH� ZLQG� IDUP� GHYHORSPHQWV� WR� GHILQH� µUHDVRQDEOH� ZRUVW�FDVH¶�DQG�µW\SLFDO¶�VFHQDULRV�
7KH� VWXG\� UHFRJQLVHV� WKDW�� IRU� D� VXFFHVVIXO� ZLQG� IDUP� GHYHORSPHQW�� WKHUH�QHHGV�WR�EH�D JRRG�XQGHUVWDQGLQJ�RI�WKH�ORFDO�FRDVWDO�HQYLURQPHQW�LQ�WHUPV�RI�
x 'HVLJQLQJ�D� VFKHPH� WKDW�FDQ�FRSH�ZLWK� WKH�HQYLURQPHQWDO� FRQGLWLRQV� �HJ�VHDEHG�� ZLQG�� ZDYH� DQG� WLGDO� UHJLPHV�� HWF�� E\� HVWDEOLVKLQJ� DSSURSULDWH�GHVLJQ�SDUDPHWHUV�x 'HVLJQLQJ� D� VFKHPH� WKDW� WKH� ORFDO� HQYLURQPHQW� FDQ� DFFRPPRGDWH� ZLWK�PLQLPXP�LPSDFW��E\�XQGHUWDNLQJ�DQ�(QYLURQPHQWDO�,PSDFW�$VVHVVPHQW�x 1RWLQJ�WKDW� WKH�SULQFLSDO�HIIHFWV�DUH� OLNHO\�WR�EH�DVVRFLDWHG�ZLWK�ORFDOLVHG�VFRXU�LQ�WKH�LPPHGLDWH�YLFLQLW\�RI�WKH�VWUXFWXUHV�DQG�WKDW�VFRXU�DURXQG�WKH�FDEOHV� FRXOG� KDSSHQ� LI� FDUH� LV� QRW� WDNHQ� WR� VHFXUH� DGHTXDWH� SURWHFWLRQ�GXULQJ�DQG�DIWHU�OD\LQJ�
&RDVWDO� SURFHVVHV�SOD\� DQ� LPSRUWDQW� UROH� LQ�ERWK�RI� WKHVH� LVVXHV�� DQG� IRU� WKH�DOORFDWHG�VLWHV�LQ�WKH�ILUVW�URXQG�RI�8.�RIIVKRUH�ZLQG�IDUP�GHYHORSPHQWV��LW�LV�SRVVLEOH�WR�PDNH�WKH�IROORZLQJ�JHQHUDOLVDWLRQV�
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x $OO� VLWHV� DUH� UHODWLYHO\� FORVH� WR� WKH� FRDVW� �ZLWK� DQ� DYHUDJH� GLVWDQFH� RI�DURXQG��NP��DQG�DOO�ZLWKLQ���NP�x 7KH\�DUH�DOO�LQ�FRPSDUDWLYHO\�VKDOORZ�ZDWHU��RQ�DYHUDJH�GHSWKV�RI���P�DW�ORZ�WLGH��DQG�DOO����P��� LQ�VHYHUDO�FDVHV�RQ�VDQGEDQNV��DQGx 7KH\� DUH� DOO� SXUSRVHO\� ORFDWHG� ZLWK� H[SRVXUH� WR� D� JRRG� RIIVKRUH� ZLQG�UHVRXUFH�DQG�ZLWKLQ�SUR[LPLW\�WR�D�VXLWDEOH�JULG�FRQQHFWLRQ�SRLQW�RQVKRUH
$W� WKHVH� FRDVWDO� ORFDWLRQV�� WLGHV� DQG� WLGDO� FXUUHQWV�� ZDYHV�� ZDYH�GULYHQ�FXUUHQWV��DQG�ZDYH�FXUUHQW�LQWHUDFWLRQ�DUH�WKH�PDLQ�FRDVWDO�SURFHVV�LVVXHV�DQG��LQ�WXUQ��ZLOO�EH�WKH�GULYLQJ�FRQGLWLRQV�IRU�VHGLPHQW�PRYHPHQW���7KHVH�JHQHULF�SURSHUWLHV�KDYH�EHHQ�XVHG�WR�FRQILJXUH�D�UHSUHVHQWDWLRQ�RI�D�µUHDVRQDEOH�ZRUVW�FDVH¶�DQG�µW\SLFDO¶�ZLQG�IDUP�VFHQDULR����%\�HVWDEOLVKLQJ�DSSURSULDWH�FRPSXWHU�PRGHOOLQJ� PHWKRGV�� DQ� HYDOXDWLRQ� RI� WKH� VLJQLILFDQFH� RI� VXFK� RIIVKRUH�GHYHORSPHQWV� RQ� FRDVWDO� SURFHVVHV� � ERWK� LQVLGH� WKH� ZLQG� IDUP� DQG� IXUWKHU�DILHOG�� KDV�EHHQ�FRPSOHWHG�
7KH�UHVXOWV�IURP�JHQHULF�WLGDO��ZDYH�DQG�VHGLPHQW�PRGHOOLQJ�VFHQDULRV�VXJJHVW�WKDW��DW�D� UHJLRQDO� OHYHO�� WKHUH� LV�XQOLNHO\� WR�EH�D�VLJQLILFDQW�HIIHFW�RQ�FRDVWDO�SURFHVVHV� GXH� WR� DQ� RIIVKRUH� ZLQG� IDUP� GHYHORSPHQW�� � 7KH� LPSDFW� RI� WKH�µUHDVRQDEOH�ZRUVW� FDVH¶� LV� VOLJKWO\�PRUH� SURQRXQFHG� WKDQ� WKH� µW\SLFDO¶� FDVH��EXW�QHLWKHU�LV�DW�D�OHYHO�WKDW�VKRXOG�OHDG�WR�DQ\�PDMRU�FRQFHUQ���,Q�DGGLWLRQ��WKH�FKDQJHV�SUHGLFWHG�LQ�HDFK�FRDVWDO�SURFHVV�SDUDPHWHU�DUH�FRQVLGHUHG�WR�EH�DW�WKH�OLPLW�RI�DFFXUDF\�RI�FRQYHQWLRQDO�PRQLWRULQJ�HTXLSPHQW���$V�IDU�DV�ZDYHV�DUH�FRQFHUQHG�� WKH� GHWHFWLRQ� RI� VXFK� VPDOO� FKDQJHV� E\� LQVWUXPHQWDO� PRQLWRULQJ�ZRXOG��PDLQO\�IRU�VWDWLVWLFDO�UHDVRQV��SUHVHQW�D�YHU\�GLIILFXOW�FKDOOHQJH�1RWZLWKVWDQGLQJ� WKHVH� UHVXOWV�� LW� LV� LPSRUWDQW� WR�QRWH� WKDW� WKH�SUHVHQW� VWXGLHV�DUH�EDVHG�RQ�DQ�DVVHVVPHQW�RI�VKRUW�WHUP�LPSDFWV�UHODWHG�WR�D�VHW�RI�LGHDOLVHG�FDVHV�DQG�VXSSRUWHG�RQO\�E\�WKHRUHWLFDO�FRQVLGHUDWLRQV���$V�VXFK��WKH�ZRUN�LV�RQO\� DEOH� WR� SURYLGH� DQ� LQGLFDWLRQ� RI� SRWHQWLDO� HIIHFWV� RI� RIIVKRUH� ZLQG�GHYHORSPHQWV� RQ� FRDVWDO� SURFHVVHV�� � 7KHUHIRUH�� RQH� RI� WKH� NH\�UHFRPPHQGDWLRQV� LV�� WKDW� RQFH� LQGLYLGXDO� VFKHPHV� SURFHHG�� UHVXOWV� IURP�DVVRFLDWHG�PRQLWRULQJ�SURJUDPPHV�DUH�H[DPLQHG�WR�HLWKHU�IXUWKHU�YDOLGDWH�WKH�FRQFOXVLRQ�RI�WKLV�UHSRUW�RU�WR�PRGLI\�WKHP�
:KLOVW�WKH�FXUUHQW�UHVHDUFK�LQGLFDWHV�WKDW�WKH�LPSDFWV�RQ�WKH�HQYLURQPHQW�DUH�OLNHO\�WR�EH�QHJOLJLEOH��WKH�HQYLURQPHQWDO�LPSDFWV�RQ�WKH�VFKHPH��LQ�WHUPV�RI�ZDYH� DQG� FXUUHQW� ORDGLQJ�� DUH� OLNHO\� WR�EH� IDU�PRUH� VHYHUH�� � ,Q� DGGLWLRQ�� WKH�SUREOHPV� DVVRFLDWHG� ZLWK� ORFDOO\� JHQHUDWHG� VFRXU� �LH� DURXQG� WKH� WXUELQH�VWUXFWXUHV�DQG�FDEOHV��ZLOO�QHHG�WR�EH�GHDOW�ZLWK�DGHTXDWHO\�
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&RQFOXVLRQV
(XURSH�LV�WDNLQJ�WKH�OHDG�LQ�GHYHORSLQJ�WKH�WHFKQRORJ\�WR�H[SORLW�WKH�RIIVKRUH�ZLQG� UHVRXUFH� DV� D� YLDEOH� IRUP�RI� UHQHZDEOH� HQHUJ\�� � 3UHVHQWO\�� WKHUH� DUH� ��LQVWDOOHG� VLWHV� DFURVV� 'HQPDUN�� 6ZHGHQ�� +ROODQG� DQG� WKH� 8.� ZLWK� D� WRWDO�JHQHUDWLQJ� FDSDFLW\� RI� DURXQG� ���0:�� � (DUO\� VLWHV� FDPH� LQWR� RSHUDWLRQ� LQ������DQG�ZHUH�EDVHG�RQ�VPDOO�VFDOH�GHPRQVWUDWLRQ�SURMHFWV� WR�SURYH�WKDW� WKH�PDWXUH�RQVKRUH�WHFKQRORJ\�FRXOG�EH�VXFFHVVIXOO\�LQVWDOOHG�RII�WKH�FRDVW���6LQFH�WKHQ�� VFKHPHV� KDYH� JURZQ� LQ� VL]H� DQG� FDSDFLW\� DQG� DUH� QRZ� WDUJHWLQJ�PRUH�KRVWLOH�FRDVWDO�DQG�RIIVKRUH�ORFDWLRQV���3UHVHQWO\��WKH�ODUJHVW�SODQQHG�RIIVKRUH�ZLQG�IDUP�SURMHFW�XQGHU�FRQVWUXFWLRQ�LV�ORFDWHG�RII�WKH�ZHVW�FRDVW�RI�'HQPDUN�DW�+RUQV�5HY���7KLV�ZLQG�IDUP�ZLOO�EH�WKH�ILUVW�'DQLVK�SURMHFW�WR�EH�HUHFWHG�LQ�WKH�1RUWK�6HD��ZLWK�DOO�SUHYLRXV�VFKHPHV�ORFDWHG�LQ�WKH�PRUH�VKHOWHUHG�%DOWLF�6HD�
7KH� 8.� H[SHULHQFH� LQ� RIIVKRUH� ZLQG� LV� VWLOO� GHYHORSLQJ� DQG� QHHGV� WR�DFNQRZOHGJH�WKDW�WKHUH�DUH�VHYHUDO�LPSRUWDQW�GLIIHUHQFHV�WR�WKH�VFKHPHV�LQ�WKH�%DOWLF�� � )RU� LQVWDQFH�� WKH� GHVLJQ� RI� WKH� IRXQGDWLRQV� DW� WKH� 'DQLVK�0LGGHOJUXQGHQ� VLWH� LQFOXGHG� SURYLVLRQ� IRU� LFH�EUHDNLQJ� DQG� LFH�ORDGLQJ� EXW�ZDV� UHTXLUHG� WR� GHDO� ZLWK� RQO\� VPDOO� ZDYH� DQG� WLGDO� LQIOXHQFHV�� � ,Q�FRPSDULVRQ�� 8.� FRDVWDO� ZDWHUV� SUHVHQW� PRUH� H[SRVHG� ZDYH� FRQGLWLRQV��UHODWLYHO\� ODUJH� WLGDO� LQIOXHQFHV�� DQG� DUHDV� RI� KLJK� VHGLPHQW� PRELOLW\� ±VLJQLILFDQW�FKDOOHQJHV�IRU�ZLQG�IDUP�GHVLJQ�DQG�RSHUDWLRQ�
7KH� SUHVHQW� VWXG\� KDV� FDUHIXOO\� FRQVLGHUHG� WKH� SRWHQWLDO� HIIHFWV� RQ FRDVWDO�SURFHVVHV�FDXVHG�E\�WKH�LQVWDOODWLRQ�RI�DQ�RIIVKRUH�ZLQG�IDUP�GHYHORSPHQW�DQG�DVVRFLDWHG� LQIUDVWUXFWXUH�� LQFOXGLQJ� FDEOLQJ� WR� VKRUH�� � ,W� KDV� GRQH� WKLV� LQ� WKH�FRQWH[W� RI� ILUVW�URXQG� VLWHV� DURXQG� WKH� 8.� FRDVW� DQQRXQFHG� E\� WKH� &URZQ�(VWDWH� RQ� $SULO� ����� DQG� WKH� OLNHO\� ZLQG� IDUP� GLPHQVLRQV� DVVRFLDWHG� ZLWK�WKHVH�GHYHORSPHQWV�� �+RZHYHU�� WKH� JHQHUDO� ILQGLQJV�RI� WKH�SUHVHQW� VWXG\� DUH�FRQVLGHUHG�WR�DSSO\�PRUH�ZLGHO\�
7KH�ZRUN�KDV�LQYROYHG�D�EULHI�UHYLHZ�RI�H[LVWLQJ�ZDYH��FXUUHQW�DQG�VHGLPHQW�PRGHOV� DYDLODEOH� IRU� XVH� LQ� FRDVWDO� LPSDFW� VWXGLHV�� VXFK� DV� IRU� PDULQH�DJJUHJDWH� H[WUDFWLRQ� DQG� HQJLQHHULQJ� GHVLJQ�� � ,W� LV� FRQFOXGHG� WKDW� VHOHFWHG��HVWDEOLVKHG� PRGHOV� FDQ� EH� DGDSWHG� DQG� DSSOLHG� WR� DVVHVV� WKH� LQWHUDFWLRQ�EHWZHHQ�DQ�RIIVKRUH�ZLQG�IDUP�DQG�FRDVWDO�SURFHVVHV���+RZHYHU��DV�\HW�WKHVH�VDPH�PRGHOV�GR�QRW�SURYLGH�D�GLUHFW PHDQV�WR�SUHGLFW�VFRXU�GHYHORSPHQW�GXH�WR� YDULRXV� VLPSOLILFDWLRQV� LQ� WKHLU� QXPHULFDO� VFKHPHV�� HJ� WXUEXOHQFH� FORVXUH�DVVXPSWLRQV���$OWKRXJK��LQGLUHFWO\��WKHVH�PRGHOV�FDQ�SURYLGH�DSSURSULDWH�LQSXWSDUDPHWHUV�LQWR�D�ZHOO�FKRVHQ�HPSLULFDO�UHODWLRQVKLS�WR�SUHGLFW�VFRXU�
,W�LV�FRQFOXGHG�IURP�WKH�UDQJH�RI�WHVWV�SHUIRUPHG WKDW�WKH�FKDQJHV�LQ�FXUUHQW��ZDYH�DQG�VHGLPHQW�FRQGLWLRQV�EURXJKW�DERXW�E\�WKH�SUHVHQFH�RI�WKH�ZLQG�IDUP�DUH�XQOLNHO\�WR�EH�VLJQLILFDQW� LQ� WKH�IDU�ILHOG��ZLWK�RQO\�YHU\�VPDOO� LQIOXHQFHV�GHWHUPLQHG�LQ�WKH�QHDU�ILHOG�
+RZHYHU��ZKLOVW� WKH� UHVHDUFK�KDV� VKRZQ� WKDW� WKH�SRWHQWLDO� HIIHFWV�RQ� FRDVWDO�SURFHVVHV� DUH� OLNHO\� WR� EH� QHJOLJLEOH�� WKH� SK\VLFDO� HQYLURQPHQWDO� LPSDFWV� RQ�WKH�VFKHPH��LQ�WHUPV�RI�FXUUHQW�DQG�ZDYH�ORDGLQJ��DUH�OLNHO\�WR�EH�PRUH�VHYHUH���
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,Q� DGGLWLRQ�� SUREOHPV� DVVRFLDWHG� ZLWK� ORFDOO\� JHQHUDWHG� VFRXU� DURXQG� WKH�IRXQGDWLRQV� RI� WXUELQHV� DQG� FDEOHV� ZLOO� QHHG� WR� EH� GHDOW� ZLWK�� SUREDEO\�LQYROYLQJ�DSSURSULDWH�SURWHFWLRQ�PHDVXUHV�
5HFRPPHQGDWLRQV
$V� \HW� WKHUH� DUH� QR� ODUJH�VFDOH� RIIVKRUH� ZLQG� IDUPV� LQ� VLPLODU� FRDVWDO�HQYLURQPHQWV� DQ\ZKHUH� LQ� WKH� ZRUOG�� DOWKRXJK� VRPH� DUH� SODQQHG� IRU�LQVWDOODWLRQ� LQ������DQG�EH\RQG�� �7KLV�PHDQV� WKDW� WKHUH� LV��DV�\HW��QR�SURMHFW�H[SHULHQFH� WR� GUDZ� RQ�� � 7KH� SUHVHQW� VWXG\� KDV� WKHUHIRUH� EHHQ� EDVHG� RQ�K\SRWKHWLFDO� VFHQDULRV� IRU� D� µUHDVRQDEOH�ZRUVW� FDVH¶� DQG� D� µW\SLFDO¶� RIIVKRUH�ZLQG� IDUP� DQG� XVHG� WKHRUHWLFDO� FRQVLGHUDWLRQV� WR� DVVHVV� WKH� SRWHQWLDO� HIIHFWV�WKHVH� VFHQDULRV� PD\� KDYH� RQ� FRDVWDO� SURFHVVHV�� SULPDULO\ WKURXJK� WKH�DSSOLFDWLRQ� RI� H[LVWLQJ� FRPSXWHU� PRGHOV�� � ,W� LV� UHFRPPHQGHG� WKDW�� ZKHQ�VFKHPHV� DUH� EXLOW� DQG� PRQLWRULQJ� FRPPHQFHV� WKH� UHVXOWLQJ� LQIRUPDWLRQ� LV�UHYLHZHG� LQ� WKH� FRQWH[W� RI� WKH� SUHVHQW� VWXG\� WR� YDOLGDWH� WKH� FRQFOXVLRQV� RI�WKHVH�LQYHVWLJDWLRQV�
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� ,1752'8&7,21
��� %DFNJURXQG
7KH� 8.� JRYHUQPHQW� LV� ZRUNLQJ� WRZDUGV� D� WDUJHW� RI� UHQHZDEOH� HQHUJ\�SURYLGLQJ�����RI�LWV�HOHFWULFLW\�VXSSOLHV�DV�VRRQ�DV�SRVVLEOH��ZLWK�WKH�KRSH�RI�DFKLHYLQJ�WKLV�WDUJHW�E\�������'7,����������7KH�IXOILOPHQW�RI�WKLV�FRPPLWPHQW�ZLOO�UHTXLUH�JUHDWO\�LQFUHDVHG�GHYHORSPHQW�RI�VHYHUDO�UHQHZDEOH�WHFKQRORJLHV��LQFOXGLQJ� RIIVKRUH� ZLQG�� � 7KH� 8.� LV� ZHOO� SRVLWLRQHG� WR� FDSLWDOLVH� RQ� WKH�EHQHILWV�RI�ZLQG�SRZHU�KDYLQJ�WKH�EHVW�RIIVKRUH�ZLQG�UHVRXUFH�LQ�(XURSH��ZLWK�DQ�HVWLPDWH RI�����RI�WKH�SUDFWLFDOO\�H[SORLWDEOH�RIIVKRUH�UHVRXUFH��&$''(7���������
$V� D� FRQWULEXWLRQ� WR� WKLV� UHQHZDEOH� HQHUJ\� WDUJHW� LW� LV� DQWLFLSDWHG� WKDW� D�QXPEHU�RI�RIIVKRUH�ZLQG�IDUPV�ZLOO�EH�GHYHORSHG�DW�VHYHUDO�DUHDV�DURXQG�WKH�8.� FRDVW�� � 7KH� 'HSDUWPHQW� RI� 7UDGH� DQG� ,QGXVWU\� �'7,�� LV� WKH� OHDG�JRYHUQPHQW�GHSDUWPHQW�IRU�HQVXULQJ�WKDW�DQ�HIILFLHQW�FRQVHQWLQJ�SURFHVV�LV�LQ�SODFH� WR� IDFLOLWDWH� WKH� SURJUHVV� RI� VXLWDEOH� RIIVKRUH� SURMHFWV� LQ� (QJODQG� DQG�:DOHV�� �$�*XLGDQFH�1RWH� �'7,��������GHVFULEHV� WKH� IXOO�FRQVHQWLQJ�SURFHVV��WKH� UROHV� DQG� UHVSRQVLELOLWLHV� RI� WKH� FRQVHQWLQJ� DXWKRULWLHV�� DQG� WKH�UHTXLUHPHQWV�RI�DQ�(QYLURQPHQWDO�,PSDFW�$VVHVVPHQW��LQFOXGLQJ�WKH�6FRSLQJ�5HSRUW�DQG�(QYLURQPHQWDO�6WDWHPHQW��(6����,W�ZLOO�EH�WKH�SXUSRVH�RI�WKH�(6�WR�SURYLGH� D� VXLWDEOH� UHYLHZ� RI� WKH� ZKROH� GHYHORSPHQW� DFURVV� D� UDQJH� RI�HQYLURQPHQWDO�LVVXHV��LQFOXGLQJ�FRDVWDO�SURFHVVHV�� �7KH�ODWWHU�LVVXH�ZLOO�EH�RI�SULPDU\�LQWHUHVW�WR�'()5$�LQ�WKHLU�FDSDFLW\�DV�WKH�OLFHQVLQJ�DXWKRULW\�IRU�WKH�)RRG� DQG� (QYLURQPHQW� 3URWHFWLRQ� $FW� ����� 3DUW� ,,� �)(3$�� WR� HQVXUH� WKDW�ILVKHULHV�DQG�WKH�PDULQH�HQYLURQPHQW�DUH�DGHTXDWHO\�VDIHJXDUGHG�
$Q� HDUOLHU� VWXG\� KDV� SURYLGHG� D� JHQHULF� DVVHVVPHQW� RI� WKH� HQYLURQPHQWDO�HIIHFWV�RI�RIIVKRUH�ZLQG� IDUPV� �(768��������� � ,W� VHUYHG� WR�HVWDEOLVK� WKH�NH\�HQYLURQPHQWDO� LVVXHV� DQG� SRWHQWLDO� HQYLURQPHQWDO� HIIHFWV� RI� ODUJH�VFDOH�RIIVKRUH�ZLQG�IDUPV���7KH�VWXG\�DOVR�LGHQWLILHG�DUHDV�ZKHUH�DGGLWLRQDO�UHVHDUFK�ZDV� UHTXLUHG�� ZKLFK� LQFOXGHG�� DPRQJVW� RWKHUV�� WKH� QHHG� IRU� D� JUHDWHU�XQGHUVWDQGLQJ�RI�WKH�SRWHQWLDO�HIIHFWV�RQ�FRDVWDO�SURFHVVHV�
,Q� 'HFHPEHU� ������ (768� FRPPLVVLRQHG� $%3� 0DULQH� (QYLURQPHQWDO�5HVHDUFK�/WG�DQG�0HWRF�WR�XQGHUWDNH�WKLV�UHVHDUFK�DQG�H[DPLQH�WKH�SRWHQWLDO�HIIHFWV�RI�RIIVKRUH�ZLQG�GHYHORSPHQWV�RQ�FRDVWDO�SURFHVVHV�
��� $LPV�DQG�2EMHFWLYHV
7KH� RYHUDOO� DLP� RI� WKH� SUHVHQW� VWXG\� LV� WR� LGHQWLI\� DQG� UHYLHZ� WKH� SRWHQWLDO�HIIHFWV� RQ� FRDVWDO� SURFHVVHV�� ERWK� SRVLWLYH� DQG� QHJDWLYH�� FDXVHG� E\� RIIVKRUH�ZLQG�IDUP�GHYHORSPHQWV���
,Q�WKH�FRQWH[W�RI�WKH�SUHVHQW�VWXG\�DQ�RIIVKRUH�GHYHORSPHQW�LV�WDNHQ�WR�EH�WKH�FRPELQDWLRQ�RI�GHYLFHV GHSOR\HG�LQ�WKH�FRDVWDO�HQYLURQPHQW�WKDW�FRPSULVH�WKH�ZLQG� IDUP�� LQFOXGLQJ� WKH�DUUD\�RI� WXUELQHV�DQG� WKHLU�DVVRFLDWHG� LQIUDVWUXFWXUH�
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ERWK�ZLWKLQ�WKH�IDUP�DQG�WR�VKRUH���7KH�VWXG\�DLP�LV�WR�SURYLGH�DQ�DVVHVVPHQW�RI� WKH� SRWHQWLDO� LPSDFW� VXFK� D� GHYHORSPHQW� PD\� PDNH� RQ� WKH� RIIVKRUH� DQG�FRDVWDO� HQYLURQPHQW�� � ,Q� DGGUHVVLQJ� WKHVH� LVVXHV� LW� LV� LPSRUWDQW� WR� UHFRJQLVH�WKDW� WKH� SRWHQWLDO� HIIHFWV�PD\� EH� ERWK� SRVLWLYH� DQG� QHJDWLYH� DQG�PD\� RFFXU�ERWK�ORFDOO\�ZLWKLQ�WKH�ZLQG�GHYHORSPHQW�DUHD�DQG�UHPRWHO\�DV�D�FRQVHTXHQFHRI�WKH�GHYHORSPHQW���7KH�VWXG\�FRQWH[W�DQG�VFRSH�DUH�VKRZQ�VFKHPDWLFDOO\�LQ�)LJXUH�����
7KH�VWXG\�K\SRWKHVLV�LV�EDVHG�RQ�WKH�SUHPLVH�WKDW�LI�D�µUHDVRQDEOH�ZRUVW�FDVH¶�VFHQDULR� FDQ� EH� SURYHG� WR� KDYH� QR� GHWULPHQWDO� LPSDFW� RQ� WKH� FRDVWDO�HQYLURQPHQW�� WKHQ� E\� LQIHUHQFH� DQ\� OHVVHU� µW\SLFDO¶� VFHQDULR� ZLOO� DOVR� EH�DFFHSWDEOH���7KLV�KDV�UHTXLUHG�WKH�GHILQLWLRQ�RI�WKH�µUHDVRQDEOH�ZRUVW�FDVH¶�DQG�µW\SLFDO¶� VFHQDULRV� E\� FRQVLGHUDWLRQ� RI� WKH� W\SHV� RI� FRDVWDO� HQYLURQPHQWV�DVVRFLDWHG�ZLWK�SRWHQWLDO�RIIVKRUH�ZLQG�IDUP�VLWHV�DURXQG�WKH�8.���+RZHYHU��HDFK� GHYHORSPHQW� PXVW� EH� FRQVLGHUHG� DQG� DVVHVVHG� VHSDUDWHO\�� LQ� RUGHU� WR�LGHQWLI\�DQG�JDXJH�WKH�VLJQLILFDQFH�RI�GULYLQJ�SK\VLFDO�SURFHVVHV�LQ�HDFK�FDVH�
7KH� VWXG\� KDV� IRFXVHG� RQ� WKH� YDULRXV� ORFDWLRQV� DQG� W\SLFDO� ZLQG� IDUP�SDUDPHWHUV�WKDW�DUH�H[SHFWHG�LQ�WKH�ILUVW�URXQG�RI�SURSRVHG�GHYHORSPHQWV�WKDW�ZHUH� DQQRXQFHG� E\� &URZQ� (VWDWH� LQ� VSULQJ� ������ � +RZHYHU�� WKH� JHQHUDO�ILQGLQJV�RI�WKH�SURMHFW�DUH�FRQVLGHUHG�WR�DSSO\�PRUH�ZLGHO\�
,QGLYLGXDO�REMHFWLYHV�VSHFLILHG�IRU�SUHVHQW�VWXG\�LQFOXGHG�
x 'HILQLWLRQ� RI� ZLQG� IDUP� SDUDPHWHUV� IRU� µW\SLFDO¶� DQG� µUHDVRQDEOH� ZRUVW�FDVH¶�VFHQDULRV�
x $Q�DVVHVVPHQW�RI�WKH�DSSOLFDELOLW\�RI�H[LVWLQJ�FRPSXWHU�PRGHOV�WR�DGGUHVV�WKH�VSHFLILF�LVVXHV�UHODWLQJ�WR�RIIVKRUH�ZLQG�GHYHORSPHQWV�
x ,QWHUSUHWDWLRQ� RI� RXWSXW� IURP� VXLWDEOH� PRGHO�V�� WR� GHWHUPLQH� WKH�VLJQLILFDQFH�RI�WKH�HIIHFWV�RQ�FRDVWDO�SURFHVVHV�
x 3URYLVLRQ�RI�DQ�REMHFWLYH�UHSRUW�RI� WKH�PHWKRGV�HPSOR\HG�DQG�WKH�UHVXOWV�REWDLQHG��VXLWDEOH�IRU�ERWK�D�SXEOLF�DQG�WHFKQLFDO�DXGLHQFH�
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3URMHFW�$LP� WR�HYDOXDWH�SRWHQWLDO�HIIHFWV�RI�RIIVKRUH�ZLQG�GHYHORSPHQWV�RQ�FRDVWDO�SURFHVVHV
$SSURDFK����'HILQLWLRQ�RI�ZLQG�IDUP�SDUDPHWHUV�IRU�µW\SLFDO¶�DQG�µUHDVRQDEOH�ZRUVW�FDVH¶�VFHQDULRV����$VVHVV�DSSOLFDELOLW\�RI�H[LVWLQJ�FRPSXWHU�PRGHOV���,QWHUSUHW�PRGHO�RXWSXW�DQG�GHWHUPLQH�VLJQLILFDQFH�RI�HIIHFWV���3URGXFH�DQ�REMHFWLYH�UHSRUW�VXLWDEOH�IRU�VWDNHKROGHUV
)LJXUH���� 6FKHPDWLF�RI�VWXG\�FRQWH[W�DQG�VFRSH
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� '(),1,7,21�2)�678'<�3$5$0(7(56
��� 3RWHQWLDO�2IIVKRUH�:LQG�'HYHORSPHQW�$UHDV
7KH� SURMHFW� KDV� UHTXLUHG� LGHQWLILFDWLRQ� RI� WKH� SRWHQWLDO� RIIVKRUH� ZLQG�GHYHORSPHQW�DUHDV� IRU� WKH�8.�� WRJHWKHU�ZLWK�GHWDLOV�RI�DVVRFLDWHG�ZLQG�IDUP�LQIUDVWUXFWXUH���7KH�SKDVLQJ�RI�WKH�SURMHFW�KDV�EHQHILWHG�IURP�HPHUJLQJ�GHWDLOV�DVVRFLDWHG�ZLWK�WKH�ILUVW�URXQG�RI�SURSRVHG�RIIVKRUH�ZLQG�IDUPV�DQQRXQFHG�E\�&URZQ� (VWDWH� LQ� VSULQJ� ������ � ,Q� DGGLWLRQ�� WKH� SURMHFW� WHDP� KDV� FDUULHG� RXW�SUHOLPLQDU\� FRQVXOWDWLRQ� ZLWK� VHOHFWHG� VWDNHKROGHUV�� � 'HWDLOV� RI� WKH�RUJDQLVDWLRQV�FRQWDFWHG�DUH�SURYLGHG�LQ�$SSHQGL[�$�
����D )LUVW�8.�2IIVKRUH�:LQG�)DUP
7KH�ILUVW�RIIVKRUH�ZLQG�IDUP�WR�EH�GHYHORSHG�LQ�8.�FRDVWDO�ZDWHUV�LV�ORFDWHG�DURXQG��NP�RII�%O\WK�+DUERXU��1RUWK�(DVW�(QJODQG���7KLV�VLWH�LV�DQ�H[WHQVLRQ�WR� WKH�H[LVWLQJ�ZDWHUIURQW�GHYHORSPHQW��ZKLFK�DOUHDG\� LQFOXGHV�QLQH� WXUELQHV�SRVLWLRQHG�DORQJ�(DVW�3LHU� 7KH�QHZ�GHYHORSPHQW� LV�JHQHUDOO\�UHIHUUHG�WR�DV�%O\WK�2IIVKRUH� DQG� FRQVLVWV� RI� WZR� WXUELQHV� EXLOW� RQ� WKH� URFN\� VKRDO��1RUWK�6SLW�� XVLQJ� GULOOHG� DQG� JURXWHG�PRQR�SLOH� IRXQGDWLRQV�� � 7KH� VLWH� LV� WKH� ILUVW�RIIVKRUH� ZLQG� IDUP� WR� EH� EXLOW� LQ� WKH� 1RUWK� 6HD�� � 7KH� GHYHORSPHQW� ZDV�SHUPLWWHG�XQGHU�1))2���5RXQG�)RXU�RI�WKH�1RQ�)RVVLO�)XHO�2EOLJDWLRQ��DQG�VHUYHG� DV� D� GHPRQVWUDWLRQ� SURMHFW� IRU� WKH� 8.� �LH� IRU� WKH� WHFKQRORJ\��HQYLURQPHQWDO�LVVXHV��VDIHW\��QDYLJDWLRQ�DQG�FRQVHQW�SURFHVV��HWF���HYHQWXDOO\�FRPLQJ�LQWR�RSHUDWLRQ�LQ�'HFHPEHU������
6XEVHTXHQWO\�� D� VWUHDPOLQHG� FRQVHQWLQJ� SURFHVV� LV� EHLQJ� VHW� XS�� ZLWK� WKH�LQWHQWLRQ�IRU�DSSOLFDWLRQV�WR�EH�GLUHFWHG�WR�D�VLQJOH�JRYHUQPHQW�GHSDUWPHQW��WKH�25&8� DW� '7,� �'7,�� ������� � 7KLV� XQLW� ZLOO� PDQDJH� WKH� RYHUDOO� FRQVHQWV�SURFHVV�DQG�DFW�DV�D�FHQWUDO� FR�RUGLQDWRU�ZLWK�RWKHU�JRYHUQPHQW�GHSDUWPHQWV��HJ�'()5$�DQG�'7/5��DQG�UHOHYDQW�DJHQFLHV��HJ�(QJOLVK�1DWXUH�DQG�&&:��
����E (DUO\�,QYHVWLJDWLRQV
*XQIOHHW� 6DQGV�� LQ� WKH� 7KDPHV� (VWXDU\�� DQG� 6FURE\� 6DQGV�� RII� *UHDW�<DUPRXWK�� KDYH� ORQJ� EHHQ� DVVRFLDWHG� ZLWK� DQ� LQWHUHVW� WR� GHYHORS� RIIVKRUH�ZLQG�IDUPV�� �*XQIOHHW�6DQGV�ZDV�DSSURYHG�XQGHU�1))2���EXW�6FURE\�6DQGV�IDLOHG�XQGHU�1))2����2IIVKRUH�DQHPRPHWU\�KDV�EHHQ�XQGHUWDNHQ�DW�ERWK�VLWHV��DQG� LQ� WKH� FDVH� RI� 6FURE\� 6DQGV� VLQFH� DURXQG� ������ � $� SUHYLRXV� VWXG\� KDV�PDGH� VRPH� LQLWLDO� FRQVLGHUDWLRQV� RQ� ZDYH� FOLPDWH� DQG� VFRXU� LVVXHV� IRU� WKH�6FURE\� 6DQGV�ZLQG� IDUP� �+DOFURZ�� ������� WKLV� UHSRUW� LV� EULHIO\� UHYLHZHG� LQ�$SSHQGL[�%�
,Q�-DQXDU\�������&URZQ�(VWDWH� LVVXHG�DJUHHPHQW� IRU� WKH� LQVWDOODWLRQ�RI�RWKHU�RIIVKRUH�DQHPRPHWU\�HTXLSPHQW�DW� ILYH�DGGLWLRQDO�VLWHV�DURXQG� WKH�8.�FRDVW�IRU� WKH� SXUSRVH� RI� PRQLWRULQJ� ORFDO� ZLQGV�� � 7KH� DJUHHPHQWV� FRQIHUUHG� QR�ULJKWV�IRU�IXWXUH�GHYHORSPHQW��7KH�IROORZLQJ�VLWHV�ZHUH�SHUPLWWHG�

x 5RELQ�5LJJ��6ROZD\�)LUWK
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x 1RUWK�+R\OH��1RUWK :DOHVx 6FDUZHDWKHU�6DQGV��6RXWK�:DOHVx .HQWLVK�)ODWV��7KDPHV�(VWXDU\x 2II�,QJROGPHOOV�3RLQW��/LQFROQVKLUH
����F )LUVW�5RXQG�RI�8.�$SSOLFDWLRQV
,Q�'HFHPEHU�������&URZQ�(VWDWH�DQQRXQFHG�WKDW�VLWHV�IRU�WKH�GHYHORSPHQW�RI�RIIVKRUH�ZLQG�IDUPV�RQ�WKH�8.�VHD�EHG�ZRXOG�EH�PDGH�DYDLODEOH�XQGHU�OHDVH�DUUDQJHPHQWV�IRU�WKH�ILUVW�WLPH�LQ�VSULQJ��������7KH�FULWHULD�IRU�VLWHV�LQ�WKH�ILUVW�URXQG�SHUPLW�D�GHYHORSPHQW�RI�XS�WR����WXUELQHV�ZLWK�D�WRWDO�PLQLPXP�RXWSXW�FDSDFLW\�RI���0:��DQG�ZLWKLQ�D�PD[LPXP�DUHD�RI���NP2�� ,Q�WKH�ILUVW�LQVWDQFH�WKH� SHULRG� RI� WKH� OHDVH� LV� ��� \HDUV�� LQFOXGLQJ� FRQVWUXFWLRQ�� RSHUDWLRQ� DQG�GHFRPPLVVLRQLQJ� SKDVHV�� � ,Q� DGGLWLRQ�� &URZQ� (VWDWH� VWLSXODWHG� D� PLQLPXP�GLVWDQFH�RI���NP�EHWZHHQ�DGMDFHQW�RIIVKRUH�ZLQG�IDUPV�� �)XUWKHUPRUH�� WKHVH�VLWHV� DOO� IDOO�ZLWKLQ� WKH����QDXWLFDO�PLOH� OLPLW� RI�8.� WHUULWRULDO�ZDWHUV�ZKHUH�&URZQ�(VWDWH�DFW�DV�WKH�ODQGRZQHU���
)RU� WKH� ILUVW� URXQG� DSSOLFDWLRQV�� WKH� SULPDU\� 8.� ,QWHUHVW� $UHDV� FDQ� EH�JHQHUDOLVHG�LQWR�WKH�IROORZLQJ�DUHDV�

x 1RUWK�(DVW�(QJODQGx (DVW�&RDVW��+XPEHU�(VWXDU\�WR�PLG�(DVW�$QJOLD�x 7KDPHV�(VWXDU\x %ULVWRO�&KDQQHOx /LYHUSRRO�%D\x 6ROZD\�)LUWK
)LJXUH�����SURYLGHV�D�UHSUHVHQWDWLRQ�RI�WKHVH�JHQHUDOLVHG�DUHDV�ZKLFK�DUH�EDVHG�RQ� D� SUHOLPLQDU\� DVVHVVPHQW� RI� D� UDQJH� RI� IDFWRUV� LQFOXGLQJ� D� VXLWDEOH�ZLQG�UHVRXUFH��HQYLURQPHQWDO�VHQVLWLYLWLHV�DQG�FRQVWUDLQWV��VHD�EHG�FRQGLWLRQV��DORQJ�ZLWK�DQ�DFFHVVLEOH�FRQQHFWLRQ�WR�WKH�1DWLRQDO�*ULG�
����G 3UH�TXDOLILFDWLRQ�5HVXOWV�IURP�)LUVW�5RXQG
2Q���$SULO�������&URZQ�(VWDWH� DQQRXQFHG� WKH�QDPHV�RI����GHYHORSHUV�ZKR�HDFK�VXFFHVVIXOO\�SUH�TXDOLILHG�WR�REWDLQ�D�OHDVH�IRU�DQ�DUHD�RI�WKH�VHD�EHG�IRU�GHYHORSPHQW�RI�DQ�RIIVKRUH�ZLQG�IDUP���8QGHU�WKH�WHUPV�RI�WKH�DJUHHPHQW�IRU�OHDVH��VXFFHVVIXO�FRPSDQLHV�PXVW�JDLQ�DOO�QHFHVVDU\�VWDWXWRU\�FRQVHQWV�ZLWKLQ�D�SHULRG�RI�WKUHH�\HDUV�IURP����-XO\�������
7DEOH� ���� SURYLGHV� D� VXPPDU\� RI� WKHVH� VLWHV� DQG� WKH� GHYHORSHUV� ZKR� KDYH�VXFFHVVIXOO\�SUH�TXDOLILHG�� �)LJXUH����� LQGLFDWHV� WKH�DSSUR[LPDWH� ORFDWLRQ� IRU�HDFK� RI� WKHVH� VLWHV�� � �1RWH�� WKDW� WKH� H[DFW� ORFDWLRQ� DQG� GLVWDQFH� WR� VKRUH� DUH�VXEMHFW� WR� UHYLVLRQ�� GHSHQGLQJ� RQ� VHD� EHG� FRQGLWLRQV�� HQYLURQPHQWDO�FRQVWUDLQWV��HWF���



�

)LJXUH���� /RFDWLRQ� RI� 8.� ,QWHUHVW� $UHDV� DQG� VLWHV� LQFOXGHG� LQ� WKH� ILUVW�URXQG�RI�RIIVKRUH�ZLQG�GHYHORSPHQWV�
�DGDSWHG�IURP��KWWS���ZZZ�FURZQHVWDWH�FR�XN�HVWDWHV�PDULQH�ZLQG�IDUPV�ZIPDS�VKWPO�



�

7DEOH���� 3UH�TXDOLILFDWLRQ�VLWHV�LQ�WKH�)LUVW�5RXQG
0DS5HI� 6LWH�1DPH 'HYHORSHU /RFDWLRQ $SSUR[��'LVWDQFH�WR�6KRUH��NP�� 6ROZD\�)LUWK D��6ROZD\�2IIVKRUH�/WG 2II�0DU\SRUW��(QJODQG� ���

E��2IIVKRUH�5HVRXUFHV�/WG 2II�5RFN�&OLIIH��6FRWODQG� ���
� %DUURZ :DUZLFN�(QHUJ\�/WG 2II�:DOQH\�,VODQG ����
� 6KHOO�)ODW D��6KHOO�:LQG(QHUJ\�$HJLU�/WG 2II�&OHYHOH\V ���

E��(OVDP�$�6 � ���
F��&HOW3RZHU�/WG � ���

� 6RXWKSRUW (QHUJLH.RQWRU�8.�2IIVKRUH�/WG 2II�%LUNGDOH ����
� %XUER 6HD6FDSH�(QHUJ\�/WG 2II�&URVE\ ���
� 1RUWK�+R\OH D��1:3�2IIVKRUH�/WG 2II�3UHVWDW\Q ���

5K\O�)ODWV E��&HOWLF�2IIVKRUH�:LQG�/WG��&2:/� 2II�$EHUJHOH��1RUWK�:DOHV ���
� 6FDUZHDWKHU�6DQGV 8QLWHG�8WLOLWLHV�*UHHQ�(QHUJ\ 2II�3RUWKFDZO ���
� .HQWLVK�)ODWV 1(*�0LFRQ 2II�:KLWVWDEOH�+HUQH�%D\ ���
� *XQIOHHW�6DQGV *(�:LQG�(QHUJ\ 6(�RII�&ODFWRQ�RQ�6HD ���
�� 6FURE\�6DQGV 3RZHUJHQ�5HQHZDEOHV�2IIVKRUH�:LQG�/WG 2II�&DLVWHU���0LGGOH�6FURE\�6DQGV� ���
�� &URPHU %HDXIRUW�&RQVRUWLXP 2II�0XQGHVOH\��)RXOQHVV� ���
�� /\QQ D��$0(&�2IIVKRUH�:LQG�3RZHU�/WG 2II�6NHJQHVV ���

,QQHU�'RZVLQJ E��2IIVKRUH�:LQG�3RZHU�/WG 2II�,QJROGPHOOV ���
�� 7HHVLGH 1RUWKHUQ�2IIVKRUH�:LQG�/WG 2II�1(�7HHVPRXWK�	�5HGFDU ���
2I�SDUWLFXODU�QRWH�DUH�VLWHV�DW�0DS�5HI�������DQG����ZKHUH�DSSOLFDWLRQV�KDYH�EHHQ� JUDQWHG� IRU� WZR� GHYHORSHUV� LQ� WKH� VDPH� JHQHUDO� DUHD� DQG�0DS� 5HI�� ��ZKHUH�DSSOLFDWLRQV�KDYH�EHHQ�JUDQWHG�IRU�WKUHH�GHYHORSHUV�LQ�FORVH�SUR[LPLW\�WR� HDFK� RWKHU�� � 7KLV� UDLVHV� WKH� LVVXH� RI� SRVVLEOH� FXPXODWLYH� LPSDFW� EHWZHHQ�DGMDFHQW�VLWHV�� � ,W� LV�XQGHUVWRRG�WKDW�� LQ� WKH�FDVH�RI� WKHVH�PXOWLSOH�VLWHV�� WKHUH�PD\�EH�VRPH�UHOD[DWLRQ�IURP�WKH�RULJLQDO�UHTXLUHPHQW�VHW�E\�&URZQ�(VWDWH�IRU�D�PLQLPXP�RI���NP�VHSDUDWLRQ� 7KLV�LV�EHFDXVH�FHUWDLQ�LPSDFWV��HJ�YLVXDO�RU�



�

QDYLJDWLRQ�� PD\� EH� UHGXFHG� RYHUDOO� LI� WKH� LQGLYLGXDO� ZLQG� IDUPV� DUH� FORVHU�WRJHWKHU�
7KH�WDNH�XS�ZLWKLQ�WKH�JHQHUDOLVHG�8.�,QWHUHVW�$UHDV�IRU�WKH�)LUVW�5RXQG�LV�
8.�,QWHUHVW�$UHD 1XPEHU�RI�6LWHV1RUWK�(DVW (QJODQG �(DVW�&RDVW��+XPEHU�WR�0LG�(DVW�$QJOLD� �7KDPHV�(VWXDU\ �%ULVWRO�&KDQQHO �/LYHUSRRO�%D\ �6ROZD\�)LUWK �
����H %H\RQG�WKH�)LUVW�5RXQG
,W�LV�LPSRUWDQW�WR�QRWH�WKDW�WKH�LQIRUPDWLRQ�FROODWHG�KHUHLQ�LV�UHODWHG�WR�WKH�ILUVW�URXQG�RI�DSSOLFDWLRQV�DQG�VLWHV�DQQRXQFHG�E\�&URZQ�(VWDWH���$W�WKLV�VWDJH��LW�LV�QRW� PHDQLQJIXO� WR� SUHGLFW� GHWDLOV� RI� SRVVLEOH� IXWXUH� GHYHORSPHQWV�� � )RU�H[DPSOH��LQ�IXWXUH�URXQGV�VRPH�GHYHORSHUV�PD\�ZLVK�WR�DSSO\�IRU�H[WHQVLRQV�WR� VLWHV� RYHU� DQG� DERYH� WKHLU� LQLWLDO� DOORFDWLRQ�� ZLWK� QHZ� VLWHV� DORQJVLGH�H[LVWLQJ� RQHV�� � )XWXUH� VFKHPHV� PD\� DOVR� FRQVLGHU� VLWHV� DW� JUHDWHU� GLVWDQFHV�IURP� WKH� FRDVW� ZKHUH� WKH� ZLQG� UHVRXUFH� LV� KLJKHU� DQG� ZKHUH� VRPH� RI� WKH�LPSDFWV��HJ�YLVXDO�HIIHFWV��PD\�EH�UHGXFHG���$�OLPLW�WR�RIIVKRUH�GLVWDQFH�PD\EH� WKH� FRVW� RI� FRQVWUXFWLRQ� LQ� GHSWKV� JUHDWHU� WKDQ� ��P�� DW� OHDVW� LQ� WKH�IRUHVHHDEOH� IXWXUH�� � ,Q� DGGLWLRQ�� JULG� FRQQHFWLRQ�ZLOO� UHPDLQ� DV� DQ� LPSRUWDQW�ORJLVWLFDO�FRQVLGHUDWLRQ�
����I (XURSHDQ�6LWXDWLRQ
(XURSH� LV�SUHVHQWO\� OHDGLQJ� WKH�ZD\� LQ�GHYHORSLQJ�RIIVKRUH�ZLQG� IDUPV�ZLWK�VLJQLILFDQW� DFWLYLW\� QRZ� RFFXUULQJ� LQ� 'HQPDUN�� 6ZHGHQ�� +ROODQG�� %HOJLXP��*HUPDQ\��,UHODQG�DV�ZHOO�DV�WKH�8QLWHG�.LQJGRP���
7KH� LQWHUHVW� LQ� WKH� RIIVKRUH� ZLQG� UHVRXUFH� KDV� HPHUJHG�ZLWK� WKH� VXFFHVVIXO�GHYHORSPHQW�RI�WKH�WHFKQRORJ\�IRU�ODQG�EDVHG�VLWHV��WRJHWKHU�ZLWK�UHFRJQLWLRQ�WKDW�JRRG�ODQG�VLWHV�ZLOO�UDSLGO\�EHFRPH�H[KDXVWHG�
7KH� LQLWLDO�ZLQG� IDUPV�DUH�JHQHUDOO\� UHJDUGHG� DV� UHVHDUFK� DQG�GHPRQVWUDWLRQ�SURMHFWV� IRU� WKH� WHFKQRORJ\�� �7KH\� WHQG� WR� EH� VLWHG� LQ� WKH�%DOWLF� 6HD� RII� WKH�FRDVW RI� 6ZHGHQ� DQG� 'HQPDUN�� DQG� LQ� +ROODQG� WKH� ILUVW� VLWHV� DUH� ERWK� LQ� D�IUHVKZDWHU�LQODQG�VHD���
)RU�DOO�WKHVH�DUHDV�WKH�WLGDO�LQIOXHQFH�LV�UHODWLYHO\�LQVLJQLILFDQW��1RWH��WKH�WLGDO�UDQJH�LQ�WKH�%DOWLF�6HD�LV�RQO\�D�IHZ�FHQWLPHWUHV�DW�PRVW��DQG�WKH�IHWFK�OHQJWKV�DUH�UHVWULFWHG�WR�UHODWLYHO\�VPDOO�GLVWDQFHV��1RWH��WKXV�UHGXFLQJ�WKH�FDSDFLW\�IRU�JHQHUDWLQJ� ODUJH� ZLQG�ZDYHV��� � +HQFH�� FRDVWDO� SURFHVV� FRQGLWLRQV� UHODWHG� WR�WKHVH�HDUO\�GHYHORSPHQWV�DUH�QRW�GLUHFWO\�FRPSDUDEOH�WR�FRQGLWLRQV�H[SHFWHG�LQ�8.�FRDVWDO�ZDWHUV�
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7KH�VXFFHVV�RI�WKHVH�GHPRQVWUDWLRQ�SURMHFWV�KDV�DOORZHG�VHULRXV�FRQVLGHUDWLRQ�RI�PXFK� ODUJHU�ZLQG� IDUP�SDUNV�� DW�JUHDWHU�GLVWDQFHV�RII� WKH�FRDVW�� LQ�GHHSHU�ZDWHU� DQG� LQ� PRUH� H[SRVHG� FRQGLWLRQV� DQG� ZKHUH� FRDVWDO� SURFHVVHV� PD\�EHFRPH�PRUH�RI�DQ�LVVXH� 7KHUH�DUH�SUHVHQWO\�QLQH�DFWLYH�RIIVKRUH�ZLQG�IDUPV�LQ�(XURSHDQ�ZDWHUV�ZLWK�D�FRPELQHG�LQVWDOOHG�FDSDFLW\�RI�DURXQG���0:�
+RUQV�5HY�LV�RQH�RI�WKH�ODWHVW�VFKHPHV�EHLQJ�FRQVLGHUHG�DQG�ZLOO�EH�WKH�ILUVW�'DQLVK�RIIVKRUH�ZLQG�IDUP�SODQQHG�IRU�GHYHORSPHQW� LQ� WKH�1RUWK�6HD�� �7KLV�FDVH�LV�SHUKDSV�WKH�FORVHVW�H[DPSOH�\HW�WR�WKH�VRUW�RI�FRDVWDO�SURFHVV�FRQGLWLRQV�WKDW�DUH�DQWLFLSDWHG�DW�8.�VLWHV�
$SSHQGL[�&�SURYLGHV�DGGLWLRQDO�GHWDLOV�RQ�WKHVH�(XURSHDQ�GHYHORSPHQWV�
��� 2IIVKRUH�:LQG�)DUP�3DUDPHWHUV
,Q� WKH� FRQWH[W� RI� WKH� SUHVHQW� VWXG\�ZLQG� IDUP�SDUDPHWHUV� DUH� XVHG� WR� GHILQH�DQG� GHVFULEH� WKH� YDULRXV� FRPSRQHQWV� RI� DQ� RIIVKRUH� GHYHORSPHQW� WKDW� PD\�LQWHUIHUH�ZLWK�FRDVWDO�SURFHVVHV���7KH�PDMRU�FRPSRQHQWV�DUH�

x 7XUELQH�IRXQGDWLRQVx $UUD\�VSDFLQJx 6HD�EHG�FDEOH�FRQQHFWLRQV
����D 7XUELQH�)RXQGDWLRQV
7KH� VXSSRUW� VWUXFWXUH� IRU� WXUELQHV� IRUPV� D� YLWDO� FRPSRQHQW� RI� WKH� RIIVKRUH�ZLQG� GHYHORSPHQW�� � 7KH� GHVLJQ� FRQVLGHUDWLRQV� DUH� GULYHQ� E\� WKH� RYHUULGLQJ�UHTXLUHPHQW� WR� DYRLG� UHVRQDQFH�ZLWK� WKH� SHULRGLF� URWRU� IRUFH�� DQG� WKH� DGGHGFRPSOLFDWLRQ�RI�FRPELQHG�K\GURG\QDPLF�DQG�DHURG\QDPLF�ORDGV���$�YDULHW\�RI�IRXQGDWLRQ�W\SHV�KDYH�EHHQ�XVHG�IRU�H[LVWLQJ�RIIVKRUH�ZLQG�IDUPV��EXW�RIWHQ�LQ�OHVV�H[SRVHG�FRQGLWLRQV� WKDQ�8.�FRDVWDO�ZDWHUV�� IRU� H[DPSOH� WKH�%DOWLF�6HD���7KHVH� LQFOXGH� WULSRG�� PRQR�SLOH� DQG� JUDYLW\�EDVH� FRQFHSWV� �)LJXUH� �������$OWHUQDWLYH�FRQFHSWV� LQFOXGH�FDLVVRQ�DQG�VXFWLRQ�EXFNHW� IRXQGDWLRQV��DQG� IRU�WKH� IXWXUH� IORDWLQJ� VXSSRUW� V\VWHPV�DUH� DOVR�EHLQJ� FRQVLGHUHG� WR� DYRLG�GHSWK�OLPLWDWLRQV�
,Q�PRVW� FDVHV�� GHYHORSHUV�ZLOO� FRQVLGHU WKH� RXWFRPH�RI� GHWDLOHG� JHRSK\VLFDO�DQG� JHRWHFKQLFDO� VLWH� LQYHVWLJDWLRQV� EHIRUH� PDNLQJ� D� GHFLVLRQ� RQ� WKH� PRVW�VXLWDEOH� W\SH�RI� WXUELQH� IRXQGDWLRQV�� �)LQDO�GHVLJQ�ZLOO�DOVR�GHSHQG�RQ�ZDWHU�GHSWKV��HQYLURQPHQWDO�ORDGLQJ��FRQVWUXFWLRQ�FRVWV��HWF���
x 0RQR�SLOHV
7KH�SUHVHQW�YLHZ�LV�WKDW�WKH�PDMRULW\�RI�ILUVW�URXQG�VLWHV�ZLOO�RSW�IRU�PRQR�SLOH�IRXQGDWLRQV��EXW�HDFK�FDVH�LV�VWLOO�VXEMHFW�WR�IXUWKHU�LQYHVWLJDWLRQV���0RQR�SLOHV�DUH� W\SLFDOO\� VXLWHG� WR� VKDOORZ� ZDWHU� �ZLWK� PD[LPXP� LQVWDOODWLRQ� GHSWKV� RI�DERXW���P��DQG�PRELOH� VHD�EHGV�ZLWK�VWURQJ�VXE�VRLO�SURSHUWLHV�� �'HSHQGLQJ�RQ�WKH�ORFDO�VHD�EHG�FRQGLWLRQV�LW�PD\�EH�QHFHVVDU\�WR�HLWKHU�GULOO�DQG�JURXW�RU�GULYH�WKH�PRQR�SLOHV�LQWR�WKH�VHD�EHG�



��

x 7ULSRG
7ULSRG�VXSSRUW�VWUXFWXUHV�KDYH�WKHLU�RULJLQ�LQ� WKH�RLO�DQG�JDV�LQGXVWU\�� �7KH\�XVXDOO\� FRQVLVW� RI� D� FHQWUDO� FROXPQ� ZLWK� WKUHH� VXSSRUWLQJ� SLOHV� OLQNHG� E\� D�VWHHO�IUDPH�ZKLFK�VSUHDGV�WKH�ORDG�RI� WKH�WXUELQH�� �7ULSRG�FRQFHSWV�DUH�PRUH�FRPSOLFDWHG� WR� IDEULFDWH� EXW� SURYLGH� JUHDWHU� VWUXFWXUDO� VWLIIQHVV� ZKLFK� PD\�UHVXOW� LQ� OHVV� GHIRUPDWLRQ� RI� WKH� WRZHU� XQGHU� H[WUHPH� ORDGLQJ� FRQGLWLRQV���7KH\� PD\� DOVR� UHTXLUH� VKRUWHU�� VPDOOHU� SLOHV� WKDQ� WKH� PRQR�SLOH� VROXWLRQ���7ULSRG� IRXQGDWLRQV� DUH�JHQHUDOO\� VXLWDEOH� LQ� DUHDV�RI�GHHSHU�ZDWHU�DQG�ZHDN�VRLO�
x *UDYLW\
*UDYLW\�EDVHG� RU� FDLVVRQ� VWUXFWXUHV� KDYH� EHHQ� XVHG� VXFFHVVIXOO\� LQ� VHYHUDO�SURMHFWV�VLWHG�LQ�WKH�%DOWLF�6HD�ZKHUH�FRQGLWLRQV�DUH�UHODWLYHO\�EHQLJQ���7KHVH�IRXQGDWLRQV�KDYH�EHHQ�PDGH�RI�FRQFUHWH�RU�VWHHO�ILOOHG�ZLWK�EDOODVW���$�W\SLFDO�IRXQGDWLRQ� IRU� D� ���0:� WXUELQH� ZLOO� QHHG� WR� ZHLJK� DERXW� ������ WRQQHV���*UDYLW\� IRXQGDWLRQV�DUH� W\SLFDOO\�VXLWHG�WR�VKDOORZ�ZDWHU�VLWHV��QRUPDOO\� OHVV�WKDQ� ��P�� ZKHUH� WKHUH� PD\� EH� QR� VROLG� EDVH� �HJ� VDQGEDQNV��� � 7KH\� DUH�XQOLNHO\� WR� SURYH� D� FRVW�HIIHFWLYH� VROXWLRQ� LQ� VLWXDWLRQV� ZKHUH� WKH� VHD� EHG�UHTXLUHV� D� ORW� RI� SUHSDUDWLRQ� WR� FUHDWH� D� VXLWDEOH� VXUIDFH� XSRQ� ZKLFK� WKH�VWUXFWXUH�FDQ�EH�SODFHG���)RU�VRPH�RI�WKH�VLWHV�XQGHU�FRQVLGHUDWLRQ�LQ�WKH�ILUVW�URXQG�� WKH� SUHIDEULFDWHG� IRXQGDWLRQ� RSWLRQ� PD\� EHFRPH� WRR� PDVVLYH� IRU�WUDQVSRUW�RQ�D� ODUJH� VFDOH��ZLWK� IXUWKHU FRQVWUDLQWV�GXULQJ� LQVWDOODWLRQ� LI� ORFDO�FXUUHQWV�DUH�VWURQJ�
7KH� W\SLFDO� GLDPHWHU� IRU� WKHVH� IRXQGDWLRQ� W\SHV� DUH� OLVWHG� EHORZ� �2:(1��������

)RXQGDWLRQ�W\SH %DVH�'LDPHWHU��P�0RQR�SLOH ��WR����7ULSRG ���WR���*UDYLW\�EDVH ���WR���%O\WK�2IIVKRUH�GULOOHG�DQG�JURXWHG�PRQR�SLOH� ���
3UHVHQWO\�WKH�ODUJHVW�SURYHQ�WXUELQHV�DUH��0:�XQLWV��ZLWK�DSSUR[LPDWHO\����P�GLDPHWHU� VXSSRUW� EDVHV�� �7KH� H[SHFWDWLRQ� LV� WKDW�� E\� WKH� WLPH� WKH� ILUVW� URXQG�ZLQG� IDUPV� DUH� FRQVWUXFWHG�� SURYHQ� WHFKQRORJ\�ZLOO� EH� DURXQG� �� WR� ���0:��ZLWK� DQ� LQFUHDVHG� PRQR�SLOH� EDVH� GLDPHWHU� RI� DURXQG� �P� DQG� JUDYLW\� EDVH�GLDPHWHU�RI�DURXQG���P���7KHVH�YDOXHV�KDYH�EHHQ�DGRSWHG�LQ�WKH�SUHVHQW�VWXG\�
����E $UUD\�6SDFLQJ
,Q�PRVW�FDVHV��GHFLVLRQV�RQ�VSHFLILF�DUUDQJHPHQWV�RI�WKH�WXUELQH�DUUD\V�DUH�\HW�WR� EH� PDGH� E\� GHYHORSHUV�� � 7KH� ILQDO� FKRLFH� LQ� DUUD\� VSDFLQJ� ZLOO� GHSHQG�JUHDWO\� RQ� PD[LPLVLQJ� HQHUJ\� \LHOG� IURP� WKH� ZLQG� IDUP�� ZLWK� VOLJKW�DGMXVWPHQW�EDVHG�RQ�ORFDO�YDULDWLRQ�LQ�VHD�EHG�FRQGLWLRQV��GHSWK�DQG�WKH�QHHG�WR�DFFRPPRGDWH�D�PD[LPXP�QXPEHU�RI����WXUELQHV�ZLWKLQ�DQ�DUHD�RI���NP2���6HSDUDWLRQ�EHWZHHQ�DGMDFHQW� WXUELQHV� LV� QRUPDOO\� EDVHG�RQ� D�PXOWLSOH�RI� WKH�



��

URWRU�EODGH�GLDPHWHU��'��ZLWK�D� W\SLFDO�VSDFLQJ�RI��� WR��'��&$''(7���������7KLV�UHTXLUHPHQW�HQVXUHV�WKDW�IDWLJXH�ORDGLQJ�IURP�ZLQG�WXUEXOHQFH�JHQHUDWHG�E\� WKH�XSVWUHDP� WXUELQHV� LV�PLQLPLVHG�� �$OWKRXJK�DUUD\� VSDFLQJ�ZLOO� OHDG� WR�JUHDWHU� HIILFLHQF\� DW� JUHDWHU� VSDFLQJ�� WKH� LQFUHDVHG� FDEOH� OHQJWKV� DQG�FRQVWUXFWLRQ�FRVWV�ZLOO�EHFRPH�DQ�LVVXH�
7\SLFDO�7XUELQH�6SDFLQJ �P�$FURVV�SUHYDLOLQJ�ZLQG�GLUHFWLRQ0LQLPXP ���0D[LPXP ���$ORQJ�SUHYDLOLQJ�ZLQG�GLUHFWLRQ0LQLPXP ���0D[LPXP ���%O\WK�2IIVKRUH ���
1RWH�� � %O\WK� 2IIVKRUH� XVHV� D� EODGH� GLDPHWHU� RI� ��P� WR� SRZHU� WZR� �0:�9HVWDV�WXUELQHV���7KH�WXUELQH�VSDFLQJ�DW�DURXQG��'�LV�RI�OHVV�LPSRUWDQFH�KHUH�VLQFH� RQO\� WZR� WXUELQHV� PDNH� XS� WKH� SUHVHQW� ZLQG� IDUP�� ZLWK� XSVWUHDP�WXUEXOHQFH� FRQVHTXHQWO\� OLPLWHG� WR� ZLQGV� IURP� WKH� WZR� GLUHFWLRQV� ZKHQ� WKH�WXUELQHV�DUH�DOLJQHG�
����F 6HD�EHG�&DEOH�&RQQHFWLRQV
7KH� VHD� EHG� FDEOH� LQIUDVWUXFWXUH� RI� DQ� RIIVKRUH� GHYHORSPHQW� FRQVLVWV� RI�LQWHUFRQQHFWLQJ�FDEOHV�EHWZHHQ�WKH�WXUELQHV�ZLWKLQ�WKH�IDUP��SHUKDSV�UXQQLQJ�WR�D�FHQWUDO�FRQYHUWHU�VXE�VWDWLRQ��DQG�RQH�RU�PRUH�PDLQ�KLJK�YROWDJH�H[SRUW�FDEOH�WR�WKH�VKRUH�
7KH�GHYHORSHUV� WKDW�KDYH�EHHQ�FRQVXOWHG�KDYH�QRW�\HW� ILQDOLVHG� WKHLU�GHVLJQV�UHODWLQJ� WR� FDEOH� URXWH�� FDEOH� VSHFLILFDWLRQ�� QXPEHU�RI� FDEOHV� WR� VKRUH�� GHSWK�DQG�PHWKRG�RI�LQVWDOODWLRQ�DQG�EXULDO��HWF�
7KHUH�DUH�D�YDULHW\�RI�LQVWDOODWLRQ�PHWKRGV�DYDLODEOH�GHSHQGLQJ�RQ�WKH�QDWXUH�RI� WKH� VHD� EHG� VXEVWUDWH�� WKH� HFRORJLFDO� VHQVLWLYLW\� RI� WKH� DUHD� DQG� ZKHWKHU�RWKHU� H[LVWLQJ� FDEOHV� RU� SLSHOLQHV� QHHG� WR� EH� FURVVHG�� � %XULDO� WHFKQLTXHV�LQFOXGH� MHWWLQJ�SORXJKLQJ� WKH� FDEOHV� LQWR� SRVLWLRQ� RU� WUHQFKLQJ� SULRU� WR� FDEOH�OD\LQJ���7KH�ILQDO�LQVWDOODWLRQ�PHWKRG�QHHGV�WR�HQVXUH�WKDW�WKH�FDEOH�LV�SODFHG�LQ�RU RQ�WKH�VHD�EHG�LQ�D�ZD\�WKDW�PLQLPLVHV�WKH�SRVVLEOH�ULVN�RI�H[SRVXUH�IURP�HURVLRQ�DQG�RU�GDPDJH�IURP�WUDZOLQJ�
7KH�PDLQ�H[SRUW�FDEOH��W\SLFDOO\�DURXQG�����WR�����P�LQ�GLDPHWHU��ZLOO�DOPRVW�FHUWDLQO\�QHHG�WR�EH�EXULHG�WR�DYRLG�LQWHUIHUHQFH�IURP�ILVKLQJ�DFWLYLW\��VKLSSLQJ�DQFKRUV�� DQG� SRVVLEOH� H[SRVXUH� GXH� WR� HURVLRQ�� � 7KH� LQWHUFRQQHFWLQJ� FDEOHV�LQVLGH�WKH�ZLQG�IDUP�DUH�DOVR�OLNHO\�WR�UHTXLUH�EXULDO���7KLV�ZLOO�GHSHQG�RQ�WKH�VLWH�� WKH�ZDWHU�GHSWK�� DQG�RWKHU� ULVN� IDFWRUV�� �)RU�H[DPSOH�� LI� WKH�VLWH� LV�GHHS�HQRXJK� WR� DOORZ� ILVKLQJ� ERDWV�ZLWK� WUDZOLQJ� JHDU�� WKHQ� EXULDO� LV� OLNHO\� WR� EH�QHHGHG���+RZHYHU��IRU�VRPH�VLWHV��IRU�H[DPSOH�RQ�WRS�RI�D�VKDOORZ�VDQGEDQN��ZKHUH� WUDZOLQJ� LV� UHVWULFWHG�� WKHQ� WKH� GHYHORSHU� PD\� FRQVLGHU� WKH� RSWLRQ� RI�OD\LQJ�WKH�LQWHU�FRQQHFWLQJ�FDEOHV�RQ�WKH�VHD�EHG�DQG�OHWWLQJ�LW�EXU\�LWVHOI�RYHU�WLPH�
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7KH� FDEOH� URXWH� WR� VKRUH� ZLOO� EH� GHWHUPLQHG� RQ� WKH� EDVLV� RI� PDQ\� IDFWRUV���7KHVH�LQFOXGH�WKH�FKRVHQ�HOHFWULFDO�JULG�FRQQHFWLRQ�SRLQW�RQ�VKRUH��D�VXLWDEOH�ODQGIDOO� VLWH�� WKH� VHD� EHG� FRQGLWLRQV�� WKH� SUHVHQFH� RI� REVWDFOHV� VXFK� DV�VKLSZUHFNV�DQG�URFN�RXWFURSV��HQYLURQPHQWDOO\�VHQVLWLYH�SURWHFWHG�DUHDV��DQG�RWKHU�XVHV�RI�WKH�VHD�EHG��HJ�RLO�DQG�JDV��DQG�GUHGJLQJ����
6HFWLRQ� ����L� EULHIO\� DGGUHVVHV� SRWHQWLDO� HIIHFWV� RQ� FRDVWDO� SURFHVVHV� RI�LQVWDOOLQJ�GHYLFHV�RQ�WKH�VHD�EHG�� � ,Q�D�VLWH�VSHFLILF�FRQWH[W�� WKHVH�LVVXHV�ZLOO�QHHG� WR� EH� HYDOXDWHG� DV� SDUW� RI� WKH� (QYLURQPHQWDO� ,PSDFW� $VVHVVPHQW� DQG�FDEOH�HQJLQHHULQJ�GHVLJQ�

)LJXUH���� 6NHWFK�RI�PDLQ�IRXQGDWLRQ�W\SHV�VRXUFH��&$''(7�������
��� &RDVWDO�3URFHVVHV
����D ,QWURGXFWLRQ
)RU� D� VXFFHVVIXO� ZLQG� IDUP� GHYHORSPHQW� WKHUH� QHHGV� WR� EH� DQ� DGHTXDWH�XQGHUVWDQGLQJ�RI�WKH�ORFDO�FRDVWDO�HQYLURQPHQW�LQ�WHUPV�RI�
x 'HVLJQLQJ�D� VFKHPH� WKDW�FDQ�FRSH�ZLWK� WKH�HQYLURQPHQWDO� FRQGLWLRQV� �HJ�VHD� EHG�� ZLQG�� ZDYH� DQG� WLGDO� UHJLPHV�� HWF�� E\� HVWDEOLVKLQJ� DSSURSULDWH�GHVLJQ�SDUDPHWHUV�
x 'HVLJQLQJ� D� VFKHPH� WKDW� WKH� ORFDO� HQYLURQPHQW� FDQ� DFFRPPRGDWH� ZLWK�PLQLPXP�LPSDFW��E\�XQGHUWDNLQJ�DQ�(QYLURQPHQWDO�,PSDFW�$VVHVVPHQW�
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&RDVWDO� SURFHVVHV� SOD\� DQ� LPSRUWDQW UROH� LQ� ERWK� RI� WKHVH� LVVXHV�� � $� EULHI�RYHUYLHZ�RI� WKH�SHUWLQHQW� IHDWXUHV�RI�FRDVWDO�V\VWHPV�� UHODWHG� WR�(QJODQG�DQG�:DOHV�� LV� SURYLGHG� WR� VHW� WKH� FRQWH[W� IRU� WKLV� SURMHFW� DQG� VXEVHTXHQW� VLWH�VSHFLILF�VWXGLHV�
����E &RDVWDO�6\VWHPV
&RDVWDO�UHJLRQV�FDQ�EH�EHWWHU�XQGHUVWRRG�LI�WKH\�DUH�FRQFHSWXDOLVHG�DV�D�VHULHV�RI� LQWHU�OLQNHG� µRSHQ¶� SK\VLFDO� V\VWHPV� �RIWHQ� UHIHUUHG� WR� DV� FRDVWDO� FHOOV� RU�VHGLPHQW� FLUFXODWLRQ� FHOOV�� ZKLFK� FRQWDLQ� RIIVKRUH�� QHDUVKRUH� DQG� VKRUHOLQH�HOHPHQWV� �)LJXUH������� �6HGLPHQWV�ZLWKLQ� WKHVH�V\VWHPV�PD\�EH�JUDYHO�� VDQG��VLOW�RU�FOD\�RU�PL[WXUHV�RI�WKHVH�JUDGHV���7KLV�PDWHULDO�PD\�EH�PRYHG�DURXQG�E\�WKH�DFWLRQ�RI�ZDYHV�DQG�WLGHV�LQ�D�VHULHV�RI�WKHVH�OLQNHG�V\VWHPV�
$W� WKH� VLPSOHVW� OHYHO�� D� FRDVWDO� V\VWHP�PD\� KDYH� D� VHGLPHQW� VRXUFH� DUHD�� DUHJLRQ� LQ�ZKLFK� WUDQVSRUW� DQG� VRUWLQJ� WDNHV� SODFH� DQG� D� GHSRVLWLRQDO� RU� VLQN�DUHD� RU� DUHDV�� � (DFK� W\SH� RI� VHGLPHQW� PD\� UHVSRQG� GLIIHUHQWO\� WR� DSSOLHG�FRQGLWLRQV�RI�ZDYHV�DQG� WLGHV�DQG�KDYH�D�GLIIHUHQW�VRXUFH��SDWKZD\�DQG�VLQN�DUHD�
:LWKLQ�DQ�LQWHU�OLQNHG V\VWHP��LQWHUIHUHQFH�ZLWKLQ�DQ\�SDUW�RI�RQH�V\VWHP�PD\�FKDQJH�WKH�EDODQFH�E\�FDXVLQJ�DGGLWLRQDO�GHSRVLWLRQ�LQ�RQH�DUHD�DQG�VWDUYDWLRQ�RI�VHGLPHQW�LQ�DQRWKHU���6XFK�D�FKDQJH�PD\�WKHQ�KDYH�D�NQRFN�RQ�HIIHFW�LQ�DQ�DGMDFHQW�V\VWHP���)RU�H[DPSOH��D�EUHDNZDWHU�RU�D�VHULHV�RI�JUR\QHV�ZLOO�LPSHGH�WKH�IORZ�RI�VHGLPHQW�DORQJ�WKH�FRDVW��RU�H[FHVVLYH�RIIVKRUH�GUHGJLQJ�PD\�WUDS�VHGLPHQW� PRYLQJ� WRZDUGV� WKH� FRDVW�� � +HQFH�� DQ\� LQWHUIHUHQFH� WR� VHGLPHQW�PRYHPHQWV�LQ�D�FRDVWDO�V\VWHP�PXVW�EH�FDUHIXOO\�FRQVLGHUHG�

'HHS�ZDWHU�VLQNIRU�ILQH�VHGLPHQW

(URVLRQDO+HDGODQG$FFUHWLRQDO+HDGODQG

(URVLRQ

(URVLRQ

(URVLR
Q 6LQN

2IIVKRUH�6HGLPHQW3DWKZD\

6DQG�%DQN

'RPLQDQW�6ZHOO

5HVLGXDO�7LGDO�)ORZV

2FFDV
LRQDO�

ZDYH
GULYHQ

�WUDQV
SRUW

)LJXUH ��� +\SRWKHWLFDO�FRDVWDO�FHOO
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����F 6HGLPHQW�5HJLPH
x 6RXUFHV
0RELOH� VHGLPHQW� WKDW� FDQ� WDNH� SDUW� LQ� FRDVWDO� DQG� QHDUVKRUH� SURFHVVHV� LV�ODUJHO\�GHULYHG�IURP�WKH�HURVLRQ�RI�FOLIIV�RU�WKH�VHD�EHG�E\�WLGDO�FXUUHQWV�DQG�ZDYH� DFWLRQ�� � $OWKRXJK� LQ� RWKHU� SDUWV� RI� WKH� ZRUOG� ULYHUV� DUH� DQ� LPSRUWDQW�VRXUFH� RI� VHGLPHQW�� DURXQG�%ULWDLQ� WKH� FRQWULEXWLRQ� IURP� ULYHUV� LV� JHQHUDOO\�VPDOO���+RZHYHU��WKH�FRQWULEXWLRQ�RI�VHGLPHQWV�IURP�FOLIIV�LV�LPPHQVH�LQ�WKRVH�DUHDV� WKDW� DUH� VWLOO� XQSURWHFWHG� E\� DGHTXDWH� VHD� GHIHQFHV� DQG ZKHUH� WKH� FOLII�JHRORJ\�LV�VXVFHSWLEOH�WR�KLJK�UDWHV�RI�HURVLRQ���7KH�UHVXOWLQJ�ZLGH�YDULHW\�RI�PDWHULDOV� WKDW� DUH� UHOHDVHG� E\� FOLII� HURVLRQ� DUH� WUDQVSRUWHG� LQLWLDOO\� E\� ZDYH�DFWLRQ�LQ�WKH�OLWWRUDO�]RQH�DQG�WKHQ�IXUWKHU�RIIVKRUH�E\�WLGDO�FXUUHQWV�
7KH�RWKHU�PDMRU�VRXUFH�IRU�VHGLPHQW�LV�WKH�VHD�EHG�ZKHUH�DFWLRQ�E\�WLGHV�DQG�VWRUP� ZDYHV� FDQ� HURGH� DQG� WUDQVSRUW� PDWHULDOV� WKDW� DUH� VXIILFLHQWO\�XQFRQVROLGDWHG�
x 6HGLPHQW�7UDQVSRUW
6HGLPHQWV� FDQ�PRYH� LQ� WKH� FRDVWDO� HQYLURQPHQW� HLWKHU� DV� VXVSHQGHG� ORDG� RU�EHGORDG�� �7KH� DFWXDO�PRGH� RI� WUDQVSRUW� LV� UHODWHG� WR� SDUWLFOH� VL]H�� GHQVLW\� RI�PDWHULDO� DQG� WKH� HQHUJ\� RI� WKH� DSSOLHG� WUDQVSRUW� PHFKDQLVP�� � :KHUH� WKLV�HQHUJ\�LV�DSSOLHG�WR�DQ�HURVLRQDO�DUHD�WKHQ�WKH�PDVV�WUDQVSRUW�RI� WKH�UHOHDVHG�VHGLPHQW� FUHDWHV� D� VHGLPHQW� SDWKZD\�� � 2IIVKRUH� WKLV� SDWKZD\� LV� JHQHUDOO\�GLUHFWHG� GRZQ� WKH� WLGDO� FXUUHQW� SDWKZD\�� HVSHFLDOO\� ZKHUH� WKLV� LV�FRPSOHPHQWHG�E\�VWRUP�ZDYH�JHQHUDWHG�FXUUHQWV�� WRZDUGV�D� VLQN�DUHD�ZKHUH�WLGH� DQG� ZDYH� HQHUJ\� LV� OHVV�� � ,Q� WKH� OLWWRUDO� ]RQH�� WUDQVSRUW� LV� XVXDOO\� LQ� D�GLUHFWLRQ�LQIOXHQFHG�E\�WKH�GRPLQDQW�ZLQG�ZDYH�IRUFHV�)RU�VLWHV� LQ� WKH�QHDUVKRUH�OLWWRUDO�]RQH�� WKH�UHVSHFWLYH�6KRUHOLQH�0DQDJHPHQW�3ODQV� �603�� SURYLGH� DQ� RYHUYLHZ� RI� WKH� VKRUHOLQH�� RIIVKRUH� JHRORJ\� DQG�JHRPRUSKRORJ\�� VHGLPHQW� W\SHV�� VHGLPHQW� WUDQVSRUW� UHJLPH� DQG� NQRZQ�VHGLPHQW�SDWKZD\V�IRU�WKH�QHW�GULIW�RI�VHGLPHQWV���7KHVH�DUH�W\SLFDOO\�SDUDOOHO�WR� WKH� FRDVW� DV� ORQJ�VKRUH� WUDQVSRUW� DQG� DFW� LQ� UHVSRQVH� WR� ZDYH�GULYHQ�FXUUHQWV�
$URXQG� VDQGEDQNV�� VHGLPHQW� SDWKZD\V� DUH� LQKHUHQWO\� PRUH� FRPSOH[��FRPPRQO\� ZLWK� ORFDO� FLUFXODWLRQ� FHOOV� �&DVWRQ�*�)�� ������� 0F&DYH�,�1�� 	�/DQJKRUQH�'�1���������DQG�9HQQ�-�)��	�'¶2OLHU�%��������
&URVV�VKRUH� WUDQVSRUW� EHWZHHQ� WKH� VKRUHOLQH� DQG� RIIVKRUH� DUHD� LV� RIWHQ�DVVRFLDWHG� ZLWK� QHVVHV�� FRDVWDO� SURPRQWRULHV� WKDW� DUH� FRPSRVHG� RI VDQG� RU�JUDYHO��0F&DYH��,�1����������1HVVHV�DUH�FRPPRQO\�IRXQG�RQ�DFWLYHO\�HURGLQJ�FRDVWOLQHV�RU�ZKHUH�WKHUH�LV�D�FKDQJH�LQ�FRDVWOLQH�RULHQWDWLRQ���7KHLU�IRUPDWLRQ�LPSOLHV�D�FKDQJH�LQ�WKH�UDWH�RI�ORQJ�VKRUH�WUDQVSRUW���:KHUH�WKHUH�LV�DOVR�D�KLJK�YDULDQFH�LQ�WKH�GLUHFWLRQ�RI�ZDYH�DSSURDFK��WKH�ORQJ�VKRUH�WUDQVSRUW�PD\�EH�LQ�RSSRVLWH� GLUHFWLRQV� RQ� HDFK� VLGH� RI� WKH� SURPRQWRU\� FDXVLQJ� HLWKHU� D� OLWWRUDO�GULIW� FRQYHUJHQFH�RU�GLYHUJHQFH�� � ,Q� WKH�FDVH�RI� D�FRQYHUJHQFH�� WKH� UHVXOWLQJ�VHGLPHQW�VXUSOXV�FUHDWHV�DQ�HORQJDWLRQ�RI�WKH�QHVV�DQG�HYHQWXDOO\�D�EDU�RU�EDQN�OLQNHG�WR�WKH�FRDVW���,Q�VRPH�FDVHV�WKH�QHVV�DQG�LWV�FRQQHFWHG�EDU�FDQ�PLJUDWH�
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DORQJ�WKH�FRDVW�LQ�UHVSRQVH�WR�FRDVWDO�HURVLRQ��'XJGDOH��5�(����������0DQ\�RI�WKHVH�VKRUH�FRQQHFWHG�EDQNV�DUH�WR�EH�IRXQG�DURXQG WKH�FRDVW�RI�(QJODQG�DQG�:DOHV� O\LQJ� DW� D� YDULHW\� RI� ORZ� DQJOHV� WR� WKH� VKRUH� ZLWK� D� PHDQ� DQJOH� RI�DSSUR[LPDWHO\������
x 6HGLPHQW�'HSRVLWV
6HGLPHQWV� FDQ� IRUP� ODUJH�VFDOH� GHSRVLWV� LQ� WKH� IRUP� RI� VDQGEDQNV� RU� VDQG�ZDYH� ILHOGV�� � +RZHYHU�� WKLV� GRHV� QRW� LPSO\� WKDW� WKHUH� ZLOO� EH� QR� IXUWKHU�PRYHPHQW� RI� WKH� VHGLPHQW� EH\RQG� WKHVH� ORFDO� VLQNV�� �2Q� WKH� FRQWUDU\��PRVW�VDQGEDQNV� DQG� VDQG�ZDYHV� KDYH� D� KLJKO\� PRELOH� VXUIDFH� OD\HU� ZLWK� VDQG�PRYHPHQW�ODUJHO\�LQ�WKH�IRUP�RI�PHJDULSSOHV���*HQHUDOO\��LW�LV�IRXQG�WKDW�WKLV�PRYHPHQW�LV�HEE�GRPLQDWHG�RQ�RQH�VLGH�RI�WKH�EDQN�DQG�IORRG�GRPLQDWHG�RQ�WKH�RWKHU��UHVXOWLQJ�LQ�WKH�VHGLPHQW�IRUPLQJ�LWV�RZQ�FLUFXODWLRQ�FHOO���7KH�FUHVW�RI�VKDOORZ�EDQNV�LV�RIWHQ�GRPLQDWHG�E\�ZDYH�DFWLYLW\��ZKLFK�PD\�DOVR�EH�WKH�OLPLWLQJ�IDFWRU�WR�WKH�EDQN�KHLJKW��DQG�UHVXOW�LQ�PDUNHG�FKDQJHV�GXULQJ�VWRUP�SHULRGV���6RPH�RI�WKLV�VHGLPHQW�PD\�EH�ORVW�IURP�RQH�RU�HLWKHU�HQGV�RI�D�EDQN�DQG�WKHQ�PRYH�RQZDUG�GRZQ�WKH�VHGLPHQW�SDWKZD\���7KLV�PLJKW�PHDQ�RQZDUG�WR�DQRWKHU�EDQN�RU�VDQG�ZDYH�ILHOG��RU�WR�WKH�VKRUHOLQH�
7KH�SRWHQWLDO� IRU�DQ\�VLJQLILFDQW� UHGXFWLRQ� LQ�VHGLPHQW�VXSSO\� WR�DQ�DGMDFHQW�FRDVWDO� FHOO� ZRXOG� RQO\� H[LVW� LI� WKHUH� ZHUH� D� VLJQLILFDQW� FKDQJH� WR� WKH�FLUFXODWRU\�IORZV�RI�ZDWHU�DQG�VHGLPHQW�DURXQG�WKH�VDQGEDQN���7KHVH�W\SLFDOO\��EXW� QRW� H[FOXVLYHO\�� FORFNZLVH� FLUFXODWLRQV�� WUDQVSRUW� VHGLPHQW� DORQJ� WKH�IODQNV�� WRZDUGV� WKH� HQGV�� DQG� VLPXOWDQHRXVO\� WRZDUGV� WKH� FUHVW�� �9HQQ� 	�'¶2OLHU� ������ WKXV� PDLQWDLQLQJ� WKH� EDQN�� � ,I� WKHUH� ZDV� DGGLWLRQDO�VHGLPHQWDWLRQ�WDNLQJ�SODFH�RQ�WKH�EDQN�WKLV�FRXOG�EH�GXH�WR�DQ�LQWHUPLWWHQWO\�LQFUHDVHG�VXSSO\�IURP�VRXUFH��RU�WR�VRPH�LPSHGLQJ�DFWLYLW\�VXFK�DV�ORFDOLVHG�IORZ�FKDQJHV�ZLWKLQ�WKH�VXE�FHOOV�� �(YLGHQFH�VXJJHVWV� WKDW�VDQGEDQNV�DUH�QRW�QHFHVVDULO\�FORVHG�V\VWHPV��&DVWRQ�������DQG�VHGLPHQWV�PD\�DUULYH�DW�RQH�HQG�DQG� VRPH� OHDYH� DW WKH� RWKHU�� � 6XFK� D� VDQGEDQN� VHGLPHQW� FLUFXODWLRQ� PRGHO�VXJJHVWV�WKDW�LPSHGDQFH�ZLOO�QRW�SUHFOXGH�VDQG�IURP�VWLOO�EHLQJ�ORVW�IURP�WKH�HQG� DQG� WKXV� FRQWLQXH� WR� VXSSO\� DGMDFHQW� FRDVWDO� FHOOV�� DV� WKH� ORVV� LV� GXH� WR�LQHTXDOLWLHV�RI�UHVLGXDO��ZDWHU�IORZV�DW�WKH GRZQVWUHDP�HQG�
����G :DYHV
:DYHV�FDQ�KDYH�D�VLJQLILFDQW�LPSDFW�RQ�WKH�FRDVWDO�]RQH��ERWK�E\�WKHPVHOYHV�DQG�LQ�FRPELQDWLRQ�ZLWK�WLGDO�FXUUHQWV�
:DYHV� RULJLQDWH� IURP� PHWHRURORJLFDO� IRUFLQJ� DQG� DUH� WKHUHIRUH� HSLVRGLF� LQ�RFFXUUHQFH�� � 6HDVRQDO� YDULDWLRQV� DUH� QRUPDOO\� SURQRXQFHG� DQG� LQWHU�DQQXDO�YDULDWLRQV�PD\�DOVR�EH�DSSDUHQW���7KH�ZDYH�UHJLPH�LQ�DQ\�FRDVWDO�ORFDWLRQ�LV�D�FRPELQDWLRQ�RI�ORFDOO\�JHQHUDWHG�VHDV�DQG�GHHS�ZDWHU�ZDYHV�SURSDJDWLQJ�LQWR�WKH�DUHD� �HJ� ORQJ�SHULRG� VZHOO��� � ,Q�JHQHUDO��KLJK�ZDYH�DFWLYLW\�ZLOO�RFFXU�DW�VLWHV�WKDW�DUH�RSHQ�WR�ORQJ�IHWFKHV�DVVRFLDWHG�ZLWK�SUHYDLOLQJ�ZLQG�GLUHFWLRQV���+HQFH�� SUHYDLOLQJ� VRXWK�ZHVWHUO\� ZLQGV� DQG� ORQJ� $WODQWLF� IHWFKHV� OHDYH� WKH�%ULVWRO�&KDQQHO�H[SRVHG�WR�SHDN�ZDYH�DFWLYLW\���7KH�1RUWK�6HD�DQG�,ULVK�6HD�KDYH�PRUH�UHVWULFWHG�IHWFKHV��DQG� WKHUHIRUH� �UHODWLYHO\�� OHVV�ZDYH�HQHUJ\�ZLOO�SHQHWUDWH�WKHVH�DUHDV�
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$V�ZDYHV�DSSURDFK�WKH�FRDVWOLQH�D�QXPEHU�RI�PRGLILFDWLRQV�RFFXU�DV�WKH�ZDWHU�GHSWK�GHFUHDVHV���7KHVH�DUH�
x 6KRDOLQJ�DQG�UHIUDFWLRQx (QHUJ\�ORVV�GXH�WR�EUHDNLQJx (QHUJ\�ORVV�GXH�WR�ERWWRP�IULFWLRQx 0RPHQWXP�DQG�PDVV�WUDQVSRUW�HIIHFWV

7KHVH�ZDYH�SURFHVVHV�DUH�GLVFXVVHG�EULHIO\�LQ�WKH�IROORZLQJ�SDUDJUDSKV�
6KRDOLQJ�DQG�UHIUDFWLRQ�DUH�XVXDOO\�FRQVLGHUHG�WRJHWKHU�EHFDXVH�WKH\�DUH�ERWK�GXH� WR� FKDQJHV� LQ� SURSDJDWLRQ� VSHHG� DQG�ZDYHOHQJWK� DV� WKH�ZDYHV� µIHHO� WKH�ERWWRP¶�� LH� PRYH� IURP� GHSWKV� LQ� ZKLFK� WKH� YHUWLFDO� ZDYH� PRWLRQV� �ZKLFK�GHFUHDVH�ZLWK�GHSWK�IURP�WKH�VXUIDFH��KDYH�GHFD\HG�WR�QRWKLQJ�E\�WKH�WLPH�WKH�ERWWRP�LV�UHDFKHG�WR�GHSWKV�ZKHUH�WKH\�DUH�FRQVWUDLQHG�E\�WKH�SUHVHQFH�RI�WKH�ERWWRP�� �7KH� HIIHFW� RI� VKRDOLQJ FDQ� EH�PRVW� VLPSO\� GHVFULEHG� E\� IROORZLQJ�VRPH� VZHOO� ZDYHV� IURP� GHHS� ZDWHU� LQ� WRZDUGV� WKH� EHDFK�� � $W� ILUVW� WKH�SURSDJDWLRQ�VSHHG��JURXS�YHORFLW\��LQFUHDVHV�DQG�VR�WKDW�WKH�VKRUHZDUG�IOX[�RI�HQHUJ\� LV� PDLQWDLQHG�� WKH� ZDYH� KHLJKW� GHFUHDVHV�� � 7KH� ZDYHV� UHDFK� WKHLU�PLQLPXP�KHLJKW��KDYLQJ�VXIIHUHG�D�UHGXFWLRQ�RI�DURXQG������ZKHQ�WKH�GHSWK�LV�DERXW�O�����ZKHUH�O� LV�WKH�GHHS�ZDWHU�ZDYHOHQJWK���$V�WKH�ZDYHV�PRYH�LQWR�VWLOO�VKDOORZHU�ZDWHU��WKH�JURXS�YHORFLW\�GHFUHDVHV�DQG�WKH�KHLJKW�RI�WKH�ZDYHV�FRUUHVSRQGLQJO\�LQFUHDVH��UHDFKLQJ�WKHLU�RIIVKRUH�YDOXH�LQ�D�GHSWK�RI�MXVW������RI�WKH�RIIVKRUH�ZDYHOHQJWK������RI�WKH�ORFDO�ZDYHOHQJWK����$W�WKH�VDPH�WLPH�WKH�ZDYHV�DUH�EHFRPLQJ�SURJUHVVLYHO\� VWHHSHU�� �7KH� VWHHSHQLQJ�ZDYH�SURILOHHYHQWXDOO\� EHFRPHV� XQVWDEOH� DQG� ZDYH� EUHDNLQJ RFFXUV�� ZLWK� FRQVHTXHQW�UDSLG�ORVV�RI�ZDYH�HQHUJ\���(YHQWXDOO\��WKH�ZKROH�ZDYH�PRWLRQ�LV�GHVWUR\HG�E\�EUHDNLQJ�DQG�IULFWLRQDO�GLVVLSDWLRQ�LQ�WKH�YHU\�VKDOORZ�ZDWHU�RQ�WKH�EHDFK�
,I�WKH�ZDYHV�SURSDJDWH�DW�DQ�DQJOH�WR�WKH�ERWWRP�JUDGLHQW��RQH�SDUW�RI�WKH�ZDYH�ZLOO�DUULYH�LQ�VKDOORZ�ZDWHU��DQG�ZLOO�VORZ�GRZQ��EHIRUH�DQRWKHU���,Q�RUGHU�WR�PDLQWDLQ� LWV� LQWHJULW\� WKH� ZDYH� IURQW� ZLOO� KDYH� WR� WXUQ�� LH� WKH� SURSDJDWLRQ�GLUHFWLRQ�ZLOO� FKDQJH�� � 7KLV� SURFHVV� LV� FDOOHG� UHIUDFWLRQ�� ,WV�PDLQ� SUDFWLFDO�HIIHFW�LV�WR�JLYH�ULVH�WR�DUHDV�RI�HQHUJ\�FRQYHUJHQFH�OHDGLQJ�WR�KLJK�ZDYHV�DQG�FRPSHQVDWLQJ� DUHDV� RI� HQHUJ\� GLYHUJHQFH� OHDGLQJ� WR� ORZ� ZDYHV�� � :KHQ�RIIVKRUH�EDQNV�DUH�SUHVHQW��WKH\�OHDG��W\SLFDOO\��WR�DUHDV�RI�VWURQJ�FRQYHUJHQFHWR� WKH� µOHH¶� RI� WKH� EDQN�� � ,W� LV� XVXDOO\� FRQVLGHUHG� WKDW� GLVFHUQLEOH� UHIUDFWLRQ�UHTXLUHV�WKH�GHSWK�WR�EH�OHVV�WKDQ�O����:KHQ�WKH�ZDYHV�DUH�XQGHU�DFWLYH�JHQHUDWLRQ�E\�WKH�ZLQG��WKH�VKRDOLQJ�SURFHVV�LV� PRGLILHG� VRPHZKDW�� � $V� WKH� ZDYHV� PRYH� LQWR� VKDOORZ� ZDWHU� DQG� WKHLU�SURSDJDWLRQ�VSHHG�GHFUHDVHV��WKH�VSHHG�RI�WKH�ZLQG�UHODWLYH�WR�WKHP�LQFUHDVHV�VR�WKDW�PRUH�HQHUJ\�LV�IHG�LQWR�WKH�ZDYHV���7KLV��FRPELQHG�ZLWK�WKH�UHGXFWLRQ�LQ�ZDYHOHQJWK�GLVFXVVHG�SUHYLRXVO\�FDXVHV� WKH�ZDYHV�WR�VWHHSHQ�UDSLGO\�XQWLO�WKH\�EHFRPH�XQVWDEOH�DQG�EUHDN���7KLV�SURFHVV�FDQ�EH�PRGHOOHG�E\�DVVXPLQJ�WKDW� WKH�H[WUD�HQHUJ\�IHG� LQWR� WKH�ZDYHV�E\� WKH�ZLQG� LV�EDODQFHG�E\� WKDW� ORVW�GXH�WR�EUHDNLQJ�LQ�VXFK�D�ZD\�WKDW�WKH�PHDQ�VTXDUH�VORSH�RI�WKH�VHD�VXUIDFH�LV�PDLQWDLQHG�� � ,W� FDQ� EH� VKRZQ� WKDW� WKH� VSHFWUXP� RI� WKH� ZDYHV� XQGHU� WKHVH�FRQVWUDLQWV� LV� WKH� 70$� VSHFWUXP� DQG� WKLV� IRUPXODWLRQ� KDV� EHHQ� XVHG� LQ� WKH�
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PRGHO� UXQV� LQ� WKLV� VWXG\� IRU� PL[HG� UDQGRP� VHDV�� � ,Q� WKH� DEVHQFH� RI� ZLQG��ZDYHV�DSSURDFKLQJ�D�EHDFK�VWLOO�VWHHSHQ�DQG�XOWLPDWHO\�EUHDN�EXW��DV�GLVFXVVHG�DERYH��WKH�SURFHVV�LV�GHOD\HG�XQWLO�TXLWH�VKDOORZ�ZDWHU�LV�UHDFKHG�
(QHUJ\� LV� ORVW�DV� WKH�ZDYH�RUELWDO�YHORFLWLHV� �ZKLFK�DUH�KRUL]RQWDO� WR�DQG�IUR�PRWLRQV�QHDU�WKH�VHD�EHG��GR�ZRUN�DJDLQVW�IULFWLRQ���)ULFWLRQDO�ORVVHV�DUH�VPDOO�EXW� RYHU� ODUJH� DUHDV� RI� VKDOORZ� ZDWHU� �GHSWK� SHUKDSV� ���� RI� WKH� ORFDO�ZDYHOHQJWK�� WKLV�SURFHVV�PDNHV�D�VLJQLILFDQW�FRQWULEXWLRQ�WR� WKH�GHFD\�RI� WKH�ZDYHV�
(YHQ�LQ�GHHS�ZDWHU�WKHUH�LV�D�PDVV�WUDQVSRUW�GXH�WR�ZDYHV���7KLV�LV�FDXVHG�E\�WKH� IRUZDUG� PRWLRQ� XQGHU� WKH� FUHVWV� EHLQJ PDUJLQDOO\� JUHDWHU� WKDQ� WKH�EDFNZDUGV� IORZ�XQGHU� WKH� WURXJKV�� �$V�ZDYHV�PRYH� LQWR� VKDOORZ�ZDWHU� WKLV�SURFHVV�EHFRPHV�PRUH�SURQRXQFHG� OHDGLQJ� WR�D�QXPEHU�RI� LPSRUWDQW�HIIHFWV���:KHQ�WKH�ZDYHV�EUHDN�RQ�D�EHDFK�WKH�PDVV�IOX[�LV�VXIILFLHQW�WR�UDLVH�WKH�TXDVL�VWHDG\�ZDWHU� OHYHO� DW� WKH� EHDFK�� �7KLV� LV� FDOOHG�ZDYH VHW�XS�� � 7\SLFDOO\�� WKH�ZDWHU� OHYHO� LV� UDLVHG� E\� ���� RI� WKH� VLJQLILFDQW� ZDYH� KHLJKW�� � 7KXV� LI� WKH�RIIVKRUH�VLJQLILFDQW�ZDYH�KHLJKW� LV��P�� WKH�TXDVL�VWHDG\�ZDWHU� OHYHO� LV� UDLVHG�E\����P�� � ,Q�D� V\VWHP�RI�FRDVWDO� VDQGEDQNV� WKH�PDVV� WUDQVSRUW�GXH� WR�ZDYHV�FDQ�JLYH�ULVH�WR�FLUFXODWLRQ�V\VWHPV�ZKLFK�PRGLI\�WKH�WLGDO�FLUFXODWLRQ�DQG�WKH�VHGLPHQW�WUDQVSRUW�UHJLPH�
6SDWLDO� JUDGLHQWV� RI� FXUUHQWV� FDXVH� FKDQJHV� WR� WKH� SURSDJDWLRQ� VSHHG� RI� WKH�ZDYHV�ZKLFK�JLYH�ULVH�WR�FXUUHQW�UHODWHG�VKRDOLQJ�DQG�UHIUDFWLRQ�HIIHFWV�
7KH� GLUHFWLRQ� RI�ZDYHV� RQ� D� EHDFK� FDQ� EH� YHU\� LPSRUWDQW�� �:KHQ� WKHUH� LV� D�V\PPHWULFDO� DQG� UHFWLOLQHDU� WLGDO� FXUUHQW� UHJLPH�� WKH� QHW� VHGLPHQW� WUDQVSRUW�SDWK�PD\�EH�ODUJHO\�GHWHUPLQHG�E\�WKH�GLUHFWLRQ�RI�WKH�ZDYHV�
:KHQ�D�VXUIDFH�SLHUFLQJ�VWUXFWXUH�LV�SODFHG�RQ�WKH�VHD�EHG�LQ�WKH�SDWK�RI�ZDYHV�SURSDJDWLQJ� WR� WKH� FRDVW�� GLIIUDFWLRQ RI� ZDYHV� DURXQG� WKH� VWUXFWXUH� DQG�UHIOHFWLRQ RI�ZDYHV�RII� WKH�VWUXFWXUH�ZLOO�RFFXU�� �2IIVKRUH� WXUELQHV�DQG� WKHLU�IRXQGDWLRQV�ZLOO�LQWHUDFW�ZLWK�WKH�ZDYH�ILHOG�LQ�WKLV�PDQQHU���)RU�D�JLYHQ�ZDYH�KHLJKW�DQG�ZDYH�OHQJWK��WKH�H[WHQW�DQG�GHJUHH�RI�WKH�LQWHUDFWLRQ�LQFUHDVHV�ZLWK�WKH�VL]H�RI�WKH�VWUXFWXUH�
����H 7LGDO�&RQGLWLRQV
8QOLNH� ZDYHV�� WLGHV� DUH� SHULRGLF� LQ� WKHLU� RFFXUUHQFH� EHLQJ D� UHVSRQVH� WR�JUDYLWDWLRQDO� IRUFHV� IURP� QHLJKERXULQJ� SODQHWDU\� ERGLHV�� ZLWK� WKH� VXQ� DQG�PRRQ�KDYLQJ�WKH�PDMRU�LQIOXHQFH���8.�FRDVWDO�ZDWHUV�DUH�VXEMHFWHG�WR�D�WLGDO�ZDYH�WKDW�PRYHV�IURP�WKH�$WODQWLF�2FHDQ�RQWR�WKH�(XURSHDQ�FRQWLQHQWDO�VKHOI���7KLV� WLGDO� ZDYH� DUULYHV� IURP� WZR� GLUHFWLRQV�� WKH� VRXWK�ZHVW� DQG� QRUWK�ZHVW�DSSURDFKHV�� � )URP� WKH� VRXWK�ZHVW� DSSURDFKHV�� SURSDJDWLRQ� LV� DORQJ� WKH�(QJOLVK�&KDQQHO�LQWR�WKH�%ULVWRO�&KDQQHO�DQG�WRZDUGV�WKH�,ULVK�6HD���)URP�WKH�QRUWK�ZHVW�DSSURDFKHV��SURSDJDWLRQ�LV�LQWR�WKH�,ULVK�6HD�DQG�1RUWK�6HD���$V�WKH�WLGDO�ZDYH�PRYHV�DFURVV�WKH�VKDOORZ�FRQWLQHQWDO�VKHOI�LQWHUDFWLRQV�RFFXU�ZLWK�WKH� VHD� EHG� DQG� ODQGIRUPV� WR� SURGXFH� FRPSOH[� UHJLRQDO� YDULDWLRQV� DQG� WLGDO�UHVRQDQFH�� � ,Q� SDUWLFXODU�� WKH� WLGDO� UHJLPH� LQ� WKH� 1RUWK� 6HD� LQFOXGHV� ��DPSKLGURPLF�SRLQWV�ZKHUH�WKH�WLGDO�UDQJH�LV�HIIHFWLYHO\�]HUR��DQG�WKH�SKDVH�RI�
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WKH�WLGDO�ZDYH�PRYHV�DURXQG�WKHVH�SRLQWV�LQ�DQ�DQWL�FORFNZLVH�GLUHFWLRQ���2QH�RI� WKHVH� DPSKLGURPHV� LV� FORVH� WR� WKH� 'DQLVK� FRDVW�� � $ZD\� IURP� WKH�DPSKLGURPLF�SRLQWV�WKH�WLGDO�UDQJH�LQFUHDVHV�
$URXQG�WKH�8.�WKH�SHULRG�RI�WKH�WLGDO�ZDYH�EHWZHHQ�VXFFHVVLYH�KLJK�ZDWHUV�LV�VHPL�GLXUQDO� DW� DURXQG� ��� KRXUV� ��� PLQXWHV�� � 7KH� DPSOLWXGH� RI� WKH� WLGH� LV�JHQHUDOO\� KLJKHU� DURXQG� WKH� 8.� DQG� LQ� WKH� %DOWLF� 6HD� DQG� RII� WKH� 'DQLVK�&RDVW�� ZLWK� ODUJHVW� UDQJHV� LQ� WKH� %ULVWRO� &KDQQHO� DQG� ,ULVK� 6HD� DQG� PRUH�PRGHUDWH� DORQJ� WKH� (DVW� &RDVW�� � 6WURQJHVW� WLGDO� FXUUHQWV� DUH� QRUPDOO\�DVVRFLDWHG�ZLWK�WKH�DUHDV�ZLWK�ODUJHVW�WLGDO�UDQJHV���
9DULDWLRQV�LQ�ZDWHU�GHSWK�DV�D�IXQFWLRQ�RI�WKH�WLGH�DOVR�LQIOXHQFH�WKH�EHKDYLRXU�RI�ZDYHV��ZLWK�ORZ�ZDWHU�FRQGLWLRQV�PRYLQJ�WKH�SRVLWLRQ�RI�VHD�EHG�LQWHUDFWLRQ�VHDZDUG��DQG�KLJK�ZDWHU�FRQGLWLRQV�PRYLQJ�WKH�SRVLWLRQ�ODQGZDUG�
)ULFWLRQDO� ORVVHV� LQ� WLGDO� HQHUJ\� RQ� WKH� VHD� EHG� FDQ� UHVXOW� LQ� ODUJH�VFDOH�VHGLPHQW�PRYHPHQWV��DQG�WKH UHJXODULW\�RI�WKH�WLGDO�UHJLPH�SURYLGHV�D�VRUWLQJ�PHFKDQLVP�IRU�GLIIHUHQW�VHGLPHQW�W\SHV���
/RFDO�REVWUXFWLRQ�WR�WKH�WLGDO�FXUUHQWV�PD\�FUHDWH�ORFDO�YDULDWLRQV�LQ�IORZV��DQG�VPDOO�VFDOH�WXUEXOHQFH���$URXQG�VWUXFWXUHV�RQ�PRELOH�VHGLPHQWV��WKH�LQFUHDVHG�WXUEXOHQW�IORZ�ZLOO�FRQWULEXWH�WR�WKH�GHYHORSPHQW�RI�VFRXU�
����I &DWHJRULVDWLRQ�RI�(IIHFWV
,W� LV� LPSRUWDQW� WR�QRWH� WKDW� WKH�UDQJH�RI�SRWHQWLDO�HIIHFWV�RQ�FRDVWDO�SURFHVVHV�PD\� RFFXU� ORFDOO\� ZLWKLQ� WKH� ZLQG� GHYHORSPHQW� DUHD� DQG� UHPRWHO\� DV� D�FRQVHTXHQFH�RI� WKH�GHYHORSPHQW�� �)RU� WKH�SXUSRVHV�RI� WKH�SUHVHQW� VWXG\�� WKH�HIIHFWV�DUH�FDWHJRULVHG�DV�IROORZV�
/RFDO�HIIHFWV��QHDU�ILHOG�± WKH�DUHD�ZLWKLQ�WKH�GHYHORSPHQW�VLWH�x /RFDO�VFRXU�DURXQG�WKH�EDVH�RI�WKH�ZLQG�WXUELQH�DQG�WKH�FXPXODWLYH�HIIHFW�RI�PXOWLSOH�VWUXFWXUHVx (IIHFWV�RQ�WKH�ORFDO�ZDYH�FOLPDWH�DQG�KRZ�WKLV�PLJKW� LQIOXHQFH�VHGLPHQW�PRELOLW\
5HPRWH� HIIHFWV� �IDU�ILHOG� ± WKH� DUHD� VXUURXQGLQJ� WKH� GHYHORSPHQW� VLWH��LQFOXGLQJ�DGMDFHQW�FRDVWOLQHV�x &KDQJHV� WR� WKH� FXUUHQW� IORZ� UHJLPH�� DQG� KRZ� WKLV� PD\� DOWHU� VHGLPHQW�SDWKZD\Vx &KDQJHV� WR� WKH�ZDYH� UHJLPH�� FDXVHG� E\� GLIIUDFWLRQ�� IRFXVLQJ� HIIHFWV� DQG�VKHOWHULQJ�� DQG� KRZ� WKHVH� PD\� LPSDFW� XSRQ� VHGLPHQW� WUDQVSRUW� DQG� WKH�FRDVWOLQH
7R� LQYHVWLJDWH� WKHVH� LVVXHV� KDV� UHTXLUHG� LGHQWLILFDWLRQ� RI� WKH� SRWHQWLDO� DQG�NQRZQ� RIIVKRUH ZLQG� GHYHORSPHQW� DUHDV�� WKH� FRPSRQHQWV� RI� WKHVH�GHYHORSPHQWV�DQG�WKH�FRDVWDO�SURFHVV�FRQGLWLRQV�DVVRFLDWHG�ZLWK�HDFK�VLWH�
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����J 8.�,QWHUHVW�$UHDV
$� EULHI� RYHUYLHZ� RI� WKH� HOHPHQWV� RI� FRDVWDO� SURFHVVHV� DSSOLFDEOH� WR� 8.�LQWHUHVW� DUHDV� LV� ERWK� EHQHILFLDO� DQG� QHFHVVDU\� WR� RXWOLQH� WKH� UHODWLYH�LPSRUWDQFH�RI�WKHVH�SURFHVVHV�DURXQG�8.�FRDVWDO�ZDWHUV���7KH�PDLQ�HOHPHQWV�RI�FRDVWDO�SURFHVVHV�DUH�ZDYHV�DQG�WLGHV�ZKLFK�DFW�WRJHWKHU�LQ�FRDVWDO�ZDWHUV�WR�GHWHUPLQH�WKH�UHJLRQDO�DQG�ORFDO�EHKDYLRXU�RI�WKH�VHGLPHQW�WUDQVSRUW�UHJLPH�
7KH� )LUVW�5RXQG� RIIVKRUH� VLWHV� DOORFDWHG� E\�&URZQ�(VWDWH� DUH� DOO� SRVLWLRQHG�ZLWKLQ�WKH�IROORZLQJ�8.�,QWHUHVW�$UHDV�
x 1RUWK�(DVW�(QJODQGx (DVW�&RDVW��+XPEHU�(VWXDU\�WR�PLG�(DVW�$QJOLD�x 7KDPHV�(VWXDU\x %ULVWRO�&KDQQHOx /LYHUSRRO�%D\x 6ROZD\�)LUWK
7KH�FKRLFH�RI�WKHVH�DUHDV�DUH�EDVHG�XSRQ�DQ�DVVHVVPHQW�RI�D�UDQJH�RI�IDFWRUV�LQFOXGLQJ� VXLWDEOH� ZLQG� FRQGLWLRQV�� HQYLURQPHQWDO� VHQVLWLYLWLHV�� DFFHVVLEOH�FRQQHFWLRQ�WR�WKH�1DWLRQDO�*ULG��DQG�VHD�EHG�FRQGLWLRQV���$SSHQGL[�'�SURYLGHV�DQ�RYHUYLHZ�RI�WKH�FRDVWDO�SURFHVV�FRQGLWLRQV�DFURVV�WKHVH���JHQHUDOLVHG�DUHDV�
����K )LUVW�5RXQG�6LWHV
6RPH� JHQHUDO� IHDWXUHV� RI� WKH� FRDVWDO� HQYLURQPHQWV� DVVRFLDWHG� ZLWK� WKH� ILUVW�URXQG�RI�RIIVKRUH�GHYHORSPHQWV�FDQ�EH�LGHQWLILHG��LQ�WKDW�
x DOO� VLWHV� DUH� UHODWLYHO\� FORVH� WR� WKH� FRDVW� �DQ� DYHUDJH� GLVWDQFH� RI� DURXQG��NP��x DOO�VLWHV�DUH�LQ�FRPSDUDWLYHO\�VKDOORZ�ZDWHU��RQ�DYHUDJH���P�DW�ORZ�WLGH��x DOO� VLWHV� DUH� ORFDWHG� LQ� DUHDV� ZLWK� D� KLJK� RIIVKRUH� ZLQG� UHVRXUFH� DQG� LQ�H[SRVHG�FRDVWDO�ORFDWLRQV�x VHYHUDO�VLWHV�DUH�DVVRFLDWHG�ZLWK�VDQGEDQNV�
$W� WKHVH� FRDVWDO� ORFDWLRQV�� WLGHV� DQG� WLGDO� FXUUHQWV�� ZDYHV�� ZDYH�GULYHQ�FXUUHQWV�� DQG� ZDYH�FXUUHQW� LQWHUDFWLRQ� DUH� OLNHO\� WR� EH� WKH� PDLQ� FRDVWDO�SURFHVVHV�DQG��LQ�WXUQ��ZLOO�EH�WKH�GULYLQJ�FRQGLWLRQV�IRU�VHGLPHQW�PRYHPHQW���
7KH�UHODWLYH�LPSRUWDQFH�RI�WLGHV�DQG�ZDYHV�FDQ�EH�UHODWHG�WR�WKH�ORFDO�FRDVWDO�H[SRVXUH� DQG� ZDWHU� GHSWK�� ZLWK� D� JHQHUDO� UXOH� WKDW� VHGLPHQW� WUDQVSRUW� LV�GRPLQDWHG� E\� WLGDO� FXUUHQWV� LQ� GHHS� ZDWHU� �!��P�� DQG� E\� ZLQG� JHQHUDWHG�ZDYHV�LQ�VKDOORZ�ZDWHU����P���2:(1���������� ,Q�DGGLWLRQ��WKH�SUR[LPLW\�RI�WKH�ZLQG�IDUPV�WR�WKH�FRDVW�UHTXLUHV�VRPH�FRQVLGHUDWLRQ�RI�LQVKRUH�SURFHVVHV�
)XUWKHU� FKDUDFWHULVDWLRQ� RI� FRDVWDO� SURFHVV� FRQGLWLRQV� IRU� ILUVW� URXQG� VLWHV� LV�SURYLGHG�LQ�$SSHQGL[�(�



��

����L 5HYLHZ�RI�3RWHQWLDO�(IIHFWV�RI�0DULQH�6WUXFWXUHV
x 7XUELQH�6XSSRUW�6WUXFWXUHV
6WUXFWXUHV� WKDW� DUH� SODFHG� LQ� WKH� PDULQH� HQYLURQPHQW� KDYH� WKH� SRWHQWLDO� WR�PRGLI\�ORFDO�FRDVWDO�SURFHVVHV�
$� ORFDOO\�PRGLILHG� IORZ� DQG�RU� ZDYH� UHJLPH� FUHDWHG� E\� DQ� REVWUXFWLRQ� FDQ�OHDG�WR�DQ�LQFUHDVH�LQ�WKH�WXUEXOHQW�LQWHQVLW\�RI�WKH�IORZ�GXH�WR�WKH�JHQHUDWLRQ�RI�YRUWLFHV��ZDNH�YRUWLFHV��IURP�WKH�VWUXFWXUH�� �(YHQ�LQ�FDVHV�ZKHUH�WKH�IORZ�VSHHG� XSVWUHDP� RI� WKH� VWUXFWXUH� LV� EHORZ� WKH� YDOXH� RI� WKH� WKUHVKROG� IRU�VHGLPHQW�PRELOLW\�� WKH�ORFDO� LQFUHDVH�LQ�YHORFLW\�DGMDFHQW� WR� WKH�VWUXFWXUH�FDQ�DPSOLI\� WKH� YDOXH� RI� WKH� VHD� EHG� VKHDU� VWUHVV� WR� OHYHOV� ZKLFK� H[FHHG� WKDW�WKUHVKROG�DQG�WKXV�LQGXFH�VFRXU���
6LWLQJ� RI� VWUXFWXUHV� XSRQ� DQ� DUHD� RI� KLJK� VHGLPHQW� PRELOLW\� PD\� UHVXOW� LQ�GLVUXSWLRQ�WR�WKLV�VHGLPHQW�PRYHPHQW��HLWKHU�SURGXFLQJ�H[FHVVLYH�ORFDO�VFRXU�RU�E\�WKH�ORFDOLVHG�DFFXPXODWLRQ�RI�VHGLPHQW�FORVH�E\���7KLV�KDV�WKH�HIIHFW�RI�VWDUYLQJ��RU�GLYHUWLQJ�DW�OHDVW�WHPSRUDULO\��WKH�GRZQ�GULIW�DUHDV�RI�WKHLU�QRUPDO�VDQG�VXSSO\�
6LWLQJ�RI�D�ZLQG� IDUP�RQ�DUHDV�RI� WKH� VHD�EHG�DZD\� IURP� WKH�PDLQ� VHGLPHQW�SDWKZD\V� DQG� GHSRVLWLRQDO� FHQWUHV� LV� XQOLNHO\� WR� VHULRXVO\� DIIHFW� VHGLPHQW�LQWHUFKDQJH�EHWZHHQ�WKH�RIIVKRUH�]RQH�DQG�WKH�QHDUVKRUH���+RZHYHU��WKH�XVH�RI�VLWHV� LQ� DUHDV� RI� DFWLYH� HURVLRQ�PLJKW� DFFHQWXDWH� WKDW� DFWLYLW\�� RU� HYHQ� FDXVH�VXFK�DFWLYLW\�LQ�FORVHO\�DGMDFHQW�DUHDV�
)LJXUH� ���D� SURYLGHV� D� VFKHPDWLF� RI� VFRXU� GHYHORSPHQW� DURXQG� D� YHUWLFDO�F\OLQGHU�
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D� IORZ� VWUXFWXUH� LQWHUDFWLRQ� DQG� VFRXU� GHYHORSPHQW� DURXQG� D� YHUWLFDO�F\OLQGHU

E� IORZ� VWUXFWXUH� LQWHUDFWLRQ� DQG� VFRXU� GHYHORSPHQW� DURXQG� DQ� H[SRVHG�FDEOH��LQ�FURVV�VHFWLRQ�
)LJXUH���� 6FKHPDWLF�RI�VFRXU�GHYHORSPHQW�DURXQG�VWUXFWXUHV
6FRXU� DW� D� VWUXFWXUH� FDQ� EH� FRQVLGHUHG� WR� EH�JHQHUDO� VFRXU DQG� ORFDO� VFRXU��HDFK�SURFHVV�DFWLQJ�RYHU�GLIIHUHQW�VSDWLDO�DQG�WHPSRUDO�VFDOHV�� �*HQHUDO�VFRXU�W\SLFDOO\�RFFXUV�RYHU�ORQJHU�WLPH�VFDOHV�DQG�DFWV�RYHU�ODUJHU�DUHDV��VXFK�DV�WKH�RYHUDOO� DGMXVWPHQW�RI� WKH� VHD�EHG� LQ� UHVSRQVH� WR�D� VWRUP�HYHQW�� �/RFDO� VFRXU�UHVXOWV�IURP�WKH�LPPHGLDWH�LPSDFW�WKDW�D�VWUXFWXUH�PDNHV�RQ�WKH�ORFDO�FRDVWDO�SURFHVVHV��VXFK�DV�D�PRQR�SLOH�VWUXFWXUH�PRGLI\LQJ�ORFDO�IORZ�SDWWHUQV�
7KH�GHVLJQ�SURFHVV�IRU�SODFLQJ�VXFK�D�VWUXFWXUH�RQ�WKH�VHD�EHG�KDV�WR�FRQVLGHU�WKH� QHW� HIIHFW� RI� WKH� FRPELQHG� VFRXU� SURFHVV� DQG� SURYLGH� DSSURSULDWH� VFRXU�SURWHFWLRQ�PHDVXUHV�WR�PLQLPLVH�WKH�ULVN�RI�IDLOXUH�LQ�WKH�IRXQGDWLRQ�
7KH�GHYHORSPHQW�RI�VFRXU�LQ�WKH�PDULQH�HQYLURQPHQW�LV�LQIOXHQFHG�E\�
x *HRPHWU\�RI�WKH�VWUXFWXUH� GLPHQVLRQV��VKDSH�DQG�VSDFLQJ�RI�SLOHVx 6HGLPHQW�FKDUDFWHULVWLFV� VHGLPHQW�VL]H��VSHFLILF�GHQVLW\x &RDVWDO�SURFHVVHV� WLGDO�IORZV��ZDWHU�GHSWK�DQG�ZDYH�UHJLPH
7KH�IROORZLQJ�JHQHUDO�UHODWLRQVKLSV�IRU�VFRXU�FDQ�EH�H[SHFWHG�
x 6FRXU� GHYHORSPHQW� LV� XVXDOO\� YHU\� UDSLG� LQ� WKH� LQLWLDO� SKDVH� DIWHU�FRQVWUXFWLRQ��ZLWK�D�UDWH�ZKLFK�GHFUHDVHV�XQWLO�DQ�HTXLOLEULXP�VFRXU�GHSWK�LV�UHDFKHG�
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x 6FRXU�GHYHORSPHQW�GXH�WR�FXUUHQW�DQG�ZDYH�DFWLRQ�LV�IDVWHU�WKDQ�VFRXU�GXH�D�FXUUHQW�DORQH�x 6FRXU�HIIHFWV�FUHDWHG�E\�ZDYHV�RQO\�DUH�VPDOO�x 6KDOORZ�ZDWHU�ZDYHV�ZLWK�FXUUHQWV�PD\�HYHQ�UHGXFH�VFRXU�GHSWKV��ZKHUHDV�EUHDNLQJ� ZDYHV� �DQG� ORQJ� SHULRG VZHOO�� ZLWK� FXUUHQWV� WHQG� WR� LQFUHDVH�VFRXU�x 7KH�W\SLFDO�VKDSH�RI�VFRXU�GHYHORSPHQW�LV�DQ�LQYHUWHG�FRQH�x 6FRXULQJ� KDV� WR� EH� FRQVLGHUHG� LQ� WKH� GHVLJQ� SURFHVV�� HYHQ� LI� WKHUH� LV� QR�VHGLPHQW�WUDQVSRUW�LQ�WKH�DPELHQW�FRQGLWLRQ�
0RVW�LQYHVWLJDWLRQV�RI�VFRXU�GHYHORSPHQW�KDYH�EHHQ�XQGHUWDNHQ�XVLQJ�VPDOO�VFDOH� H[SHULPHQWV� LQ� SK\VLFDO�PRGHOV�ZLWK� VLQJOH� SLOHV�� � )URP� WKHVH� YDULRXV�LQYHVWLJDWLRQV� D� UDQJH� RI� HPSLULFDOO\� EDVHG� UHODWLRQVKLSV� KDYH� EHHQ� GHULYHG��HDFK� OLPLWHG� LQ�VRPH�ZD\� WR� WKH�FKRLFH�DQG�UDQJH� LQ�SDUDPHWHU�YDOXHV�EHLQJ�WHVWHG���7\SLFDOO\�WKHVH�UHODWLRQVKLSV�GHWHUPLQH�D�UDWLR�EHWZHHQ�WKH�PD[LPXP�VFRXU� GHSWK� DQG� WKH� SLOH� GLDPHWHU� �'��� � ,W� LV� DOVR� IXUWKHU� UHJDUGHG� WKDW� WKH�H[WHQW�RI�VFRXU�PD\�EH�DURXQG���WR���'��DQG�KHQFH�� LI� WKH�WXUELQH�VSDFLQJ�LV�JUHDWHU�WKDQ�WKLV�H[WHQW�FXPXODWLYH�VFRXU�HIIHFWV�DUH�XQOLNHO\�
)XUWKHU� GHWDLOV� DQG�PHWKRGV� WR� SUHGLFW� VFRXU� GHYHORSPHQW� DURXQG� VWUXFWXUHV�SODFHG�LQ�WKH�PDULQH�HQYLURQPHQW�DUH�SURYLGHG�LQ�$SSHQGL[�*���
x 0DULQH�&DEOHV
7KH� RSWLRQV� IRU� PDULQH� FDEOHV� DUH� HLWKHU� OD\LQJ� RQ� WKH� VHD� EHG� RU� EXULDO���&DEOHV�ODLG�XSRQ�WKH�VHD�EHG�FDQ�FDXVH�D�ORFDO�YHUWLFDO�IORZ�VHSDUDWLRQ�ZKLFK�UH�DWWDFKHV� LWVHOI� VRPH� �� WR� ��� FDEOH� GLDPHWHUV� GRZQVWUHDP�� �$OVR� WXUEXOHQW�HGGLHV�DUH�SURGXFHG�IURP�WKH�WRS�RI�WKH�FDEOH�WR�IRUP�D�OHH�ZDNH���7KLV�ZDNH�OHDGV� WR� IOXFWXDWLRQV� LQ� VKHDU� VWUHVV� RQ� WKH� GRZQVWUHDP� VLGH� ZKLFK� LQGXFH�VFRXU���7KLV�SURFHVV�LV�UHSHDWHG�RQ�WKH�UHYHUVH�VLGH�RI�WKH�FDEOH�DV�WKH�SKDVH�RI�WKH� WLGH� FKDQJHV�� EHWZHHQ� IORRG� DQG� HEE�� � 7KH� VLJQLILFDQFH� RI� WKH� OHH�ZDNH�LQFUHDVHV� XQGHU� WKH� DFWLRQ� RI� ZDYHV�� � )LJXUH� ���E� SURYLGHV� D� VFKHPDWLF� RI�VFRXU�GHYHORSPHQW�DURXQG�D�KRUL]RQWDO�FDEOH�O\LQJ�RQ�WKH�VHD�EHG�
��� 6FHQDULR�'HILQLWLRQ
,W�LV�LPSRUWDQW�WR�UHFRJQLVH�WKDW�WKH�VLJQLILFDQFH�RI�DQ\�JLYHQ�FRDVWDO�SURFHVV�SDUDPHWHU�ZLOO� YDU\� IURP�VLWH� WR� VLWH�� DQG� WKH� FKDQJHV�EURXJKW� DERXW�E\� DQ\�RIIVKRUH�ZLQG�IDUP�GHYHORSPHQW�FRXOG�EH�SRVLWLYH�RU�QHJDWLYH�� �6LWH�VSHFLILF�LQYHVWLJDWLRQV� DUH� WKHUHIRUH� UHTXLUHG� WR� GHWHUPLQH� WKH� LPSOLFDWLRQ� RI� WKHVH�LVVXHV�DQG�WR�VXSSRUW�WKH�VXFFHVVIXO�GHYHORSPHQW�RI�DQ\�VFKHPH�
7KH� DLP� RI� WKH� SUHVHQW� VWXG\� KDV� EHHQ� WR� FRQVLGHU� WKH� SRWHQWLDO� HIIHFWV� RI�RIIVKRUH�GHYHORSPHQWV�RQ�FRDVWDO�SURFHVVHV�LQ�JHQHULF�PDQQHU���7KH�VWXG\�KDV�UHTXLUHG� WKH� GHILQLWLRQ� RI� D� µUHDVRQDEOH�ZRUVW� FDVH¶� DQG� µW\SLFDO¶�ZLQG� IDUP�VFHQDULR��� ,Q�DGGLWLRQ��D�µEHVW�FDVH¶�VFHQDULR�KDV�DOVR�EHHQ�FRQVLGHUHG�VR�WKDW�WKH� GHILQLWLRQ� RI� D� µW\SLFDO¶� VFHQDULR� FDQ� EH� HVWDEOLVKHG� DW� D� VXLWDEOH� SRLQW�EHWZHHQ� WKH� SURSHUWLHV� RI� WKH� µEHVW¶� DQG� µUHDVRQDEOH� ZRUVW� FDVH¶�� � ,W� LV�LPSRUWDQW�WR�QRWH�WKDW�WKH�SUHVHQW�VWXG\�KDV GHYHORSHG�WKHVH�GHILQLWLRQV�LQ�WKH�
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FRQWH[W�RI�WKH�ILUVW�URXQG�VLWHV�SUHVHQWO\�XQGHU�FRQVLGHUDWLRQ�DQG�LQ�UHIHUHQFH�WR�SRWHQWLDO�LPSDFWV�RQ�FXUUHQW��ZDYH�DQG�VHGLPHQW�FRQGLWLRQV�� � ,W�LV�SRVVLEOH�WKDW� IXWXUH� URXQGV� IRU� VLWH� DOORFDWLRQ� PD\� UHTXLUH� VRPH� UHYLVLRQ� RI� WKHVH�GHILQLWLRQV���
7KH� SUHVHQW� GHILQLWLRQV� KDYH� WKHQ� EHHQ� XVHG� WR� GHVFULEH� JHQHULF� VFKHPH�OD\RXWV�DQG�WKURXJK�WKH�DSSOLFDWLRQ�RI�FRPSXWDWLRQDO�PRGHOOLQJ��DQ�DVVHVVPHQW�KDV�EHHQ�PDGH�RQ�WKH�SRWHQWLDO�HIIHFWV�RQ�FRDVWDO�SURFHVVHV�
����D µ%HVW�&DVH¶
7KH�SHUFHSWLRQ�RI�µEHVW¶�FDVH�� LQ�UHIHUHQFH�WR� LWV�SRWHQWLDO� LPSDFW�� LV�RQH�WKDW�UHVXOWV�LQ�QR�FKDQJH�IURP�WKH�SUHVHQW��EDVHOLQH��FRQGLWLRQV�
7KLV�VFHQDULR�PD\�EH�GHILQHG�DV�IROORZV���$�VFKHPH�OHDGLQJ�WR���
x 1R�DSSDUHQW�FKDQJH�WR�WKH�JURVV�SURSHUWLHV�RI�WKH�WLGDO�UHJLPH��DSDUW�IURP�ORFDO� VFDOH� WXUEXOHQFH� DURXQG� ZLQG� WXUELQHV�� � 0RVW� OLNHO\� D� ORZ� WLGDO�HQHUJ\�VLWH�x 1R�DSSDUHQW�FKDQJH�LQ�WKH�JURVV�SURSHUWLHV�RI�WKH�ZDYH�UHJLPH��DSDUW�IURP�ORFDO� VFDOH� ZDYH� UHIOHFWLRQ� RII� ZLQG�WXUELQHV�� � 0RVW� OLNHO\� D� ORZ� ZDYH�HQHUJ\�VLWH�x $�ZLGHO\�VSDFHG�DUUDQJHPHQW�RI�VWUXFWXUHV�ZLWKLQ�WKH�ZLQG�IDUP�WKDW�KDV�QR�SHUFHSWLEOH�FXPXODWLYH�LQWHUIHUHQFH�HIIHFWV�x /RFDO�VHD�EHG�FRQGLWLRQV� WKDW�DUH� LQVHQVLWLYH� WR� ORFDO�FKDQJHV� LQ� WKH� WLGDO�DQG� ZDYH� UHJLPHV� DQG� GR� QRW� UHVSRQG� ZLWK� ORFDO� VFRXULQJ� DURXQG� WKH�WXUELQH�EDVH��DQG�ZKHUH�FDEOH�EXULDO�LV�SRVVLEOH���0RVW�OLNHO\�DQ�DUHD�ZLWK�UHOLFW�VHD�EHG�GHSRVLWV�x $Q� DGMDFHQW� VKRUHOLQH� WKDW� LV� UHPRWH� DQG� VWDEOH�� �0RVW� OLNHO\� D� VKHOWHUHG�DQG�µFORVHG¶�FRDVWDO�VHGLPHQW�FHOO�ZLWKRXW�XS�DQG�GRZQ�GULIW�OLQNDJH�x 1R�QHW�HIIHFW�LQ�REVWUXFWLQJ�D�VHGLPHQW�SDWKZD\���0RVW�OLNHO\�DQ�DUHD�ZLWK�QR�FURVV�VKRUH�WUDQVSRUW�
����E µ5HDVRQDEOH�:RUVW�&DVH¶
7KH�SHUFHSWLRQ�RI�µZRUVW¶�FDVH��LQ�UHIHUHQFH�WR�LWV�SRWHQWLDO�LPSDFW��LV�RQH�WKDW�UHVXOWV� LQ� WKH� PD[LPXP� XQGHVLUHG� FKDQJH� IURP� WKH� SUHVHQW� �EDVHOLQH��FRQGLWLRQV�
7KLV�VFHQDULR�PD\�EH�GHILQHG�DV�IROORZV���$�VFKHPH�OHDGLQJ�WR�
x $Q�DSSDUHQW�FKDQJH�WR�WKH�JURVV�SURSHUWLHV�RI�WKH�WLGDO�UHJLPH���0RVW�OLNHO\�D�KLJK�WLGDO�HQHUJ\�VLWH�x $Q� DSSDUHQW� FKDQJH� LQ� WKH� JURVV� SURSHUWLHV� RI� WKH� ZDYH� UHJLPH�� � 0RVW�OLNHO\�D�KLJK�ZDYH�HQHUJ\�VLWH�x $�FORVHO\�VSDFHG�DUUDQJHPHQW�RI�VWUXFWXUHV�ZLWKLQ�WKH�ZLQG�IDUP�WKDW�OHDGV�WR�FXPXODWLYH�LQWHUIHUHQFH�x /RFDO�VHD�EHG�FRQGLWLRQV�WKDW�DUH�VHQVLWLYH�WR�ORFDO�FKDQJHV�LQ�WKH�WLGDO�DQG�ZDYH� UHJLPHV� DQG� UHVSRQG� ZLWK� ORFDO� VFRXULQJ� DURXQG� VWUXFWXUHV�� ,Q�
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DGGLWLRQ�� WKH�FDEOH�URXWH�SUHYHQWV�EXULDO��DQG�ORFDO�DUPRXULQJ�LV�UHTXLUHG���0RVW�OLNHO\�DQ�DUHD�ZLWK�DFWLYH�VHD�EHG�GHSRVLWV�x $Q� LPPHGLDWHO\� DGMDFHQW� VKRUHOLQH� WKDW� LV� YXOQHUDEOH� WR� HURVLRQ�� � 0RVW�OLNHO\� DQ� H[SRVHG� DQG� µRSHQ¶� FRDVWDO� VHGLPHQW� FHOO� ZLWK� VWURQJ� XS� DQG�GRZQ�GULIW�OLQNDJH�x 7KH�ORFDWLRQ�RI�WKH�ZLQG�IDUP�LV�LPPHGLDWHO\�ZLWKLQ�D�VHGLPHQW�SDWKZD\��ZLWK� D� FRQVHTXHQFH� WKDW� PRGLILHG� IORZV� DQG� ZDYHV� DOWHU� WKH� SDWKZD\���0RVW�OLNHO\�DQ�DUHD�ZLWK�VWURQJ�FURVV�VKRUH�WUDQVSRUW�ZKLFK�VXSSOLHV�VDQG�WR�EHDFKHV�DQG�RU�DQ�DUHD�RI�VXE�WLGDO�ORQJVKRUH�WUDQVSRUW�
����F µ7\SLFDO¶�&DVH
%\� DGRSWLQJ� WKH� SUHYLRXV� GHILQLWLRQV� IRU� µUHDVRQDEOH� ZRUVW� FDVH¶� DQG� µEHVW¶�FDVH��LW�LV�LQWHQGHG�WKDW�WKH�DFWXDO�ILUVW�URXQG�VLWHV�DOO�IDOO�ZLWKLQ�WKH�OLPLWV�RI�WKHVH�GHILQLWLRQV���,W�LV�DOVR�OLNHO\�WKDW�HDFK�LQGLYLGXDO�VLWH�KROGV�VRPH�IHDWXUHV�RI� WKH�µZRUVW¶�DQG�µEHVW¶�FDVHV��EXW�ZLWK�QR�SDUWLFXODU�VLWH�DFKLHYLQJ�DQ�H[DFW�µW\SLFDO¶�VWDWXV�RQ�DOO�LVVXHV�
7KH� GHILQLWLRQ� RI� µW\SLFDO¶� FDVH� KDV� PDGH� UHIHUHQFH� WR� WKH� XSSHU� DQG� ORZHU�OLPLWV�LQ�WKH�UDQJH�RI�FRQGLWLRQV�OLNHO\�WR�EH�HQFRXQWHUHG��IURP�ZKLFK�D�W\SLFDO��RU�DYHUDJH��YDOXH�KDV�EHHQ�GHWHUPLQHG���:KHUH�DQ�LVVXH�FDQ�QRW�EH�DYHUDJHG�WKHQ�D�UDQJH�RI�W\SLFDO�FLUFXPVWDQFHV�KDV�EHHQ�FRQVLGHUHG��HJ�VHD�EHG�SURILOHV�IRU� WKH� ILUVW� URXQG� VLWHV� DUH� FRPPRQO\� DVVRFLDWHG� ZLWK� D� VDQGEDQN�� EXW� WKH�DYHUDJH�SURILOH�ZRXOG� ORRVH� WKLV� IHDWXUH���&HUWDLQ�SDUDPHWHUV�DUH� DVVXPHG� WR�EH� IL[HG� IRU� DOO� FDVHV�� VXFK� DV� WKH� QXPEHU� RI� WXUELQHV� �D� UHVWULFWLRQ� RI ���PD[LPXP� LQ� WKH� ILUVW� URXQG��� ZKLOVW� RWKHU� SDUDPHWHUV� GHVFULEHG� WKURXJK�6HFWLRQ�����DQG�$SSHQGL[�(�FRYHU�D�UDQJH�RI�YDOXHV�
����G 6FURE\�6DQGV
%DVHG� RQ� WKH� DERYH� FULWHULD�� 3RZHUJHQ¶V� VLWH� RQ� 6FURE\� 6DQGV� RII� *UHDW�<DUPRXWK� �6LWH� ���� LV� SUREDEO\� PRVW� FRPSDUDEOH� WR� WKH� µUHDVRQDEOH� ZRUVW�FDVH¶� VFHQDULR� RXWOLQHG� DERYH�� LQ� WHUPV� RI� SUR[LPLW\� WR� VKRUH�� FRDVWDO�SURFHVVHV�� VHGLPHQW� DYDLODELOLW\�� HWF�� � 'HWDLOV� IURP� DQ� H[LVWLQJ� UHYLHZ� RI�FRDVWDO� SURFHVV� HIIHFWV� UHODWHG� WR� WKH� 6FURE\� 6DQGV� VLWH� DUH� SURYLGHG� LQ�$SSHQGL[�%�
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� 02'(//,1*
��� 0RGHO�6HOHFWLRQ
&RPSXWHU�PRGHOV�DUH� DOUHDG\� LQ�ZLGHVSUHDG�XVH� WR� VXSSRUW� D�EURDG� UDQJH�RI�FRDVWDO� LQYHVWLJDWLRQV�� � 7KHVH� LQFOXGH� DSSOLFDWLRQV� IRU� DJJUHJDWH� GUHGJLQJ��VSRLO�GLVSRVDO��FDEOH�EXULDO��SLSHOLQH�VLWLQJ��GLVSHUVLRQ�IURP�ORQJ�VHD�RXWIDOOV��HWF�� �7KH� UDQJH�RI� LVVXHV� WR�EH�DGGUHVVHG� LQ� WKH� FRQVHQWLQJ�RI�RIIVKRUH�ZLQG�IDUPV� LV� VRPHZKDW� VLPLODU� WR� WKRVH� RXWOLQHG� DERYH�� ZLWK� UHJXODWRUV� DQG�VWDWXWRU\�FRQVXOWHHV�UHTXLULQJ�VXIILFLHQW�LQIRUPDWLRQ�WR�EH�FRQYLQFHG�WKDW�VXFK�VFKHPHV� GR� QRW� FUHDWH� XQDFFHSWDEOH� RU� 
VLJQLILFDQW
� HQYLURQPHQWDO� LPSDFWV���(VWDEOLVKHG� PHWKRGV� DQG� PRGHOV� H[LVW� WR� VXSSRUW� VXFK� DVVHVVPHQWV� DQG� DUH�FRQVLGHUHG� WR� EH� JHQHUDOO\� WUDQVIHUDEOH� WR� VWXG\� WKH� SRWHQWLDO� HIIHFWV� RI�RIIVKRUH�ZLQG�GHYHORSPHQWV�RQ�FRDVWDO�SURFHVVHV��EXW�LPSRUWDQWO\�UHTXLUH�VLWH�VSHFLILF�GDWD�IRU�PRGHO�YDOLGDWLRQ�LQ�HDFK�FDVH�
,Q�WKH�FDVH�RI�DJJUHJDWH�GUHGJLQJ��ERWK�'(75��QRZ�'7/5��DQG�1$:�DUH�LQ�WKH� SURFHVV� RI� UHYLVLQJ� JXLGDQFH� RQ� DJJUHJDWH� H[WUDFWLRQ� �'(75�� ������� � ,Q�SDUWLFXODU��WKH�SK\VLFDO�LPSDFWV�RI�DJJUHJDWH�GUHGJLQJ�UHTXLUH�D�FRDVWDO�LPSDFW�VWXG\��&,6��WR�DVVHVV�
x ,PSOLFDWLRQV�IRU�FRDVWDO�HURVLRQ� ZKHWKHU� WKH�GUHGJLQJ�ZLOO� LQWHUUXSW� WKH�QDWXUDO� VXSSO\�RI�PDWHULDOV� WR�DGMDFHQW�EHDFKHV��LH�LQWHUIHUHQFH�ZLWK�VHGLPHQW�SDWKZD\V��� WKH� OLNHO\ HIIHFW� RQ� EDUV� DQG� EDQNV� ZKLFK� SURYLGH� SURWHFWLRQ� WR� WKH�FRDVW�E\�DEVRUELQJ�ZDYH�HQHUJ\��DQG�WKH�SRWHQWLDO�LPSDFW�RQ�ORFDO�WLGDO�SDWWHUQV�DQG�FXUUHQWV��LH�LQWHUIHUHQFH�ZLWK�WLGDO�G\QDPLFV��� WKH� OLNHO\� FKDQJHV� WR� WKH�KHLJKW�RI�ZDYHV�SDVVLQJ�RYHU�GUHGJHG�DUHDV�DQG�WKH�SRWHQWLDO�HIIHFW�RQ�WKH�UHIUDFWLRQ�RI�ZDYHV�OHDGLQJ�WR�VLJQLILFDQW�FKDQJHV�LQ�WKH�ZDYH�SDWWHUQ��LH�LQWHUIHUHQFH�ZLWK�ZDYH�UHJLPH��
x ,PSOLFDWLRQV� IRU� ORFDO� ZDWHU� FLUFXODWLRQ� UHVXOWLQJ� IURP� WKH� UHPRYDO� RU�FUHDWLRQ�RI�WRSRJUDSKLFDO�IHDWXUHV�RQ�WKH VHD�EHG��LH�LQWHUIHUHQFH�ZLWK�WLGDO�UHJLPH��
,Q�DGGLWLRQ��'()5$��LQ�WKHLU�FDSDFLW\�DV�DFWLQJ�DV�WKH�DXWKRULW\�ZKR�JUDQWV�D�)(3$� OLFHQVH�� KDV� RXWOLQHG� WKHLU� UHTXLUHPHQWV� IRU� DQ� RIIVKRUH� ZLQG�GHYHORSPHQW� (,$� LQ� D� JXLGDQFH� QRWH� �0$))�� ������ ZKLFK� OLVWV� NH\� WRSLFV�ZKLFK� ZLOO� QHHG� WR� EH� DGGUHVVHG�� � 7KLV� QRWH� VWDWHV� WKDW� DQ� (,$� QHHGV� WR�FRQVLGHU�WKH�SRWHQWLDO�LPSDFW�RI�WKH�GHYHORSPHQW�DQG�WKH�H[WHQW�WR�ZKLFK�DQ\�DGYHUVH� HIIHFWV� PLJKW� EH� PLWLJDWHG� RU� FRPSHQVDWHG� LQ� WHUPV� RI� WKH� ULVN� WR��1RWH� VHOHFWHG�KHUH�IRU�WRSLFV�UHODWHG�WR�FRDVWDO�SURFHVV�LVVXHV�RQO\��
x 0RGLILFDWLRQ�WR�WKH�K\GURJUDSK\�DQG�VHGLPHQW�WUDQVSRUW�SDWWHUQV�x *HRPRUSKRORJLFDO�FKDQJHV�DQG�FRDVWDO�HURVLRQ�
,W�LV�DOVR�DFNQRZOHGJHG�WKDW�&()$6�KDV�SUHSDUHG�DGGLWLRQDO�UHFRPPHQGDWLRQV�IRU�WKH�VFRSH�RI�LQYHVWLJDWLRQV�WR�EH�LQFOXGHG�LQ�WKH�(,$�WR�VDWLVI\�)(3$�DQG�&3$�UHTXLUHPHQWV��&()$6��������



��

3UHYLRXV� FRQVLGHUDWLRQV� RQ� VRPH�RI� WKH�PRGHOOLQJ� UHTXLUHPHQWV� IRU� RIIVKRUH�ZLQG�IDUPV�ZHUH�DOVR�UHSRUWHG�LQ�2:(1���������7KH�YDOXH�RI�VXFK�PRGHOOLQJ�LQ�DQ\�VWXG\�LV��KRZHYHU��HQWLUHO\�GHSHQGHQW�RQ�WKH�IROORZLQJ�
x .QRZLQJ� ZKLFK� SURFHVVHV� WR� PRGHO � XQGHUVWDQGLQJ� WKH� SK\VLFDO�SURFHVVHV� DFWLQJ� ZLWKLQ� WKH� FRDVWDO� HQYLURQPHQW� DQG� WKH� W\SH� RI�GHYHORSPHQWV� WR� EH� GHVFULEHG� LQ� WKH� PRGHO�� � � 7KLV� PXVW� LQFOXGH�FRQVLGHUDWLRQ�RI�WKH LPSRUWDQFH�RI�DQ\���'�LVVXHV�
x 6HOHFWLQJ� D� PRGHO� WKDW� LV� FDSDEOH� RI� GHVFULELQJ� WKHVH� SURFHVVHV ±HQVXULQJ� WKH� PRGHO�V�� LQFOXGH� WKH� FRUUHFW� PDWKHPDWLFDO� H[SUHVVLRQV� WR�GHVFULEH�WKH�UHOHYDQW�SK\VLFDO�SURFHVVHV��DQG�WKDW�LW�FDQ�EH�LPSOHPHQWHG�DW�WKH�UHTXLUHG VFDOH�
x 8QGHUVWDQGLQJ� WKH� OLPLWDWLRQV� RI� PRGHOV � NQRZLQJ� ZKDW� WKH� PRGHO�FDQQRW�GHDO�ZLWK��DQG�GRFXPHQWLQJ�WKHVH�OLPLWDWLRQV�ZLWKLQ�WKH�(6�
x (TXLSSLQJ�WKH�PRGHO�ZLWK�VXIILFLHQW�UHSUHVHQWDWLYH�GDWD � FRQVWUXFWLQJ�D� PRGHO� ZLWK� JRRG� VLWH� GDWD� WR� GHVFULEH� WKH SURILOH� RI� WKH� VHD� EHG�� WKH�VHGLPHQW� W\SHV� DQG� VXUIDFH� URXJKQHVV�� GHVFULELQJ� FRUUHFWO\� WKH�K\GURG\QDPLF� FRQGLWLRQV� RI� ZDYHV� DQG� WLGHV�� DQG� LGHQWLI\LQJ� VHGLPHQW�SDWKZD\V�
x 0RGHO�SURYLQJ � XQGHUWDNLQJ�FDOLEUDWLRQ�DQG�YHULILFDWLRQ� IRU�HDFK�RI� WKH�SURFHVVHV� LQYROYHG� WR� DQ� DFFHSWDEOH� VWDQGDUG� WKURXJK� FRPSDULVRQ� RI�SUHGLFWHG�YDOXHV�WR�DFWXDO�PHDVXUHPHQWV�
x $SSO\LQJ�WKH�PRGHO � UXQQLQJ�WKH�PRGHO�DSSURSULDWHO\�WR� LQYHVWLJDWH� WKH�LVVXHV�DQG�JHQHUDWLQJ�WKH�UHTXLUHG�RXWSXWV�
x ,QWHUSUHWLQJ�RXWSXWV � PDNLQJ�VHQVH�RI�WKH�LQIRUPDWLRQ�JHQHUDWHG�E\�WKH�PRGHO�WR�GHWHUPLQH�WKH�UHVXOW�
x 8VHU� &RPSHWHQFH� � HQJDJLQJ� WKH� DSSURSULDWH� OHYHO� RI� H[SHULHQFH� DQG�H[SHUWLVH�LQ�WHUPV�RI�XQGHUVWDQGLQJ�FRDVWDO�SURFHVVHV�DQG�KDYLQJ�D�SURYHQ�PRGHOOLQJ�FDSDELOLW\�
7KH�FRDVWDO�SURFHVV�LVVXHV�WR EH�LQFOXGHG�LQ�PRGHOOLQJ�WKH�DUHDV�UHODWHG�WR�WKH�ILUVW�URXQG�GHYHORSPHQW�VLWHV�DUH��
x 7LGDO�EHKDYLRXUx :DYH�UHJLPHx &RPELQHG�HIIHFW�RI�ZDYH�FXUUHQW�LQWHUDFWLRQ�RQ�VHGLPHQW�WUDQVSRUW
$SSHQGL[� )� SURYLGHV� D� EULHI� UHYLHZ� RI�PRGHOV� VXLWHG� WR� DGGUHVVLQJ� HDFK� RIWKHVH�LVVXHV�



��

��� &RQILJXUDWLRQ�RI�0RGHOV
)URP� WKH� UDQJH�RI�DSSOLFDEOH� µFRDVWDO� DUHD¶�PRGHOV�GHVFULEHG� LQ�$SSHQGL[�)�WKH� VWXG\� KDV� DGRSWHG� WKH� XVH� RI� WKH� '+,�0,.(��� WZR�GLPHQVLRQDO� GHSWK�DYHUDJHG�PRGHOOLQJ�V\VWHP�WR�SURYLGH�DQ�LQWHJUDWHG�GHVFULSWLRQ�RI�WLGDO��ZDYH�DQG� VHGLPHQW� WUDQVSRUW� SURFHVVHV�� �0,.(��� RIIHUV� D�PRGXODU� DSSURDFK� WKDW�DOORZV�DOO�RI�WKH�LGHQWLILHG�FRDVWDO�SURFHVV�LVVXHV�WR�EH�LQYHVWLJDWHG��EDVHG�RQ�D�VLQJOH�PRGHOOLQJ� V\VWHP�� � 6LPLODU�PRGXODU� DSSURDFKHV� DUH� DOVR� SURYLGHG� E\�'HOIW�G� DQG� E\ 7HOHPDF�� � 7KH� SURMHFW� PDNHV� QR� FODLPV� WR� VROHO\� HQGRUVH�0,.(����
����D 6FKHPDWLF�/D\RXWV
0RGHOOLQJ� VWXGLHV� KDYH� EHHQ� EDVHG� RQ� DQ� LGHDOLVHG� FRDVWDO� OD\RXW� ZLWK� DQ�RIIVKRUH�ERXQGDU\���NP�IURP�WKH�FRDVWOLQH�DQG�WDNHQ�WR�DQ�DSSUR[LPDWH�GHSWK�RI���P�ZKHUH�D�GHHS�ZDWHU�ZDYH�FRQGLWLRQ�FDQ�EH�DSSOLHG���7KH�H[WHQW�RI�WKH�PRGHO� LQ� WKH� DORQJ� FRDVW� GLUHFWLRQ� LV� VSHFLILHG� DW� ��NP� HLWKHU� VLGH� RI� WKH�GHYHORSPHQW���7KLV�OD\RXW�LV�FRQVLGHUHG�WR�RIIHU�D�VXIILFLHQW�VL]H�WR�FRQWDLQ�WKH�GLPHQVLRQV�RI�DOO�ILUVW�URXQG�ZLQG�IDUPV�LQ�WHUPV�RI�GLVWDQFH�IURP�FRDVW��VFDOH�RI�GHYHORSPHQW�DQG�ZDWHU�GHSWK�
$�IXUWKHU�JHQHUDOLVDWLRQ�LV�WKH�LQFOXVLRQ�RI�D�VDQGEDQN�IRU�VLWLQJ�WKH�RIIVKRUH�ZLQG� GHYHORSPHQW�� � 7KLV� IHDWXUH� LV� FRQVLVWHQW� ZLWK� DURXQG� ���� RI� WKH� ILUVW�URXQG� VLWHV�� DQG� PD\� UHIOHFW� KLJKO\� PRELOH� VHGLPHQW� HQYLURQPHQWV�� � 7KH�GLPHQVLRQV� RI� WKH� VDQGEDQN� DUH� EDVHG� RQ� D� XQLIRUP� HOOLSWLFDO� VKRDO� ZLWK� D�OHQJWK��ZLGWK�DQG�KHLJKW�W\SLFDO�IRU�WKH�8.�FRDVW�
7KH�IXOO�H[WHQW�RI�WKH�FRQFHSWXDOLVHG�GRPDLQV�DUH�GHVFULEHG�ZLWK�D�PRGHO�JULG�ZLWK�D XQLIRUP�GLPHQVLRQ�RI���P��ZKLFK� LV�XVHG� WR�SURYLGH�D� UHJLRQDO� �� IDU�ILHOG�GHVFULSWLRQ�RI�WKH�ZDYH�DQG�WLGDO�UHJLPHV���:LWKLQ�WKH�UHJLRQDO�JULG�LV�D�QHVWHG���P�JULG�XVHG�WR�UHVROYH�WKH� IORZ�ILHOG�DURXQG�WKH�VDQGEDQN�� �:LWKLQ�WKH� ��P� JULG� LV� D� IXUWKHU� QHVWHG� KLJK� UHVROXWLRQ� ORFDO� �� QHDU�ILHOG� PRGHO�FRYHULQJ�WKH�H[WHQW�RI� WKH�ZLQG�IDUP�DQG�ZLWK�D�JULG�GLPHQVLRQ�RI��P�� �7KH�IHDWXUHV�RI� WKH�RIIVKRUH�GHYHORSPHQW�DUH�GHVFULEHG�LQ� WKH�QHDU�ILHOG�PRGHO�DW�WKLV�GHWDLOHG�UHVROXWLRQ�
����E 5HSUHVHQWDWLRQ�RI�2IIVKRUH�:LQG�'HYHORSPHQWV
:LWKLQ� WKHVH� FRQFHSWXDOLVHG�GRPDLQV� D� µUHDVRQDEOH�ZRUVW� FDVH¶� DQG� µW\SLFDO¶�VFHQDULR� ZLQG� IDUP� FRQILJXUDWLRQ� KDYH� EHHQ� FRQFHSWXDOLVHG� DQG� D� VHULHV� RI�PRGHOOLQJ� VWXGLHV� XQGHUWDNHQ� WR� GHWHUPLQH� WKH� SRWHQWLDO� HIIHFWV� RQ� FRDVWDO�SURFHVVHV�EURXJKW�DERXW�E\�WKH�SUHVHQFH�RI�WKH�RIIVKRUH�ZLQG�GHYHORSPHQW���
)LJXUH� ���� SURYLGHV� D� YLHZ� RI� WKH� OD\RXW� DGRSWHG� IRU� WKH� µUHDVRQDEOH� ZRUVW�FDVH¶�GRPDLQ���7KH�RIIVKRUH�ZLQG�GHYHORSPHQW�LV�LQWURGXFHG�LQWR�WKH��P�JULG�RQ�D�QHDUVKRUH�VDQGEDQN� ORFDWHG�DSSUR[LPDWHO\����NP�RII� WKH�FRDVW��ZLWK�DQ�DUUDQJHPHQW�RI����WXUELQHV�LQ���URZV�RI����DQG�ZLWK�D�FRQVLVWHQW�VHSDUDWLRQ�RI����P�



��

'HSWK��P�2'1�

'HSWK��P�2'1�

)LJXUH���� 6FKHPDWLF�OD\RXW�RI�µUHDVRQDEOH�ZRUVW�FDVH¶�VFHQDULR��WRS��IXOO�GRPDLQ�RI�UHJLRQDO�PRGHO��ERWWRP��ZLQG�IDUP�FRQILJXUDWLRQ�RQ�QHDU�ILHOG�PRGHO�
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'HSWK��P�2'1�

'HSWK��P�2'1�

)LJXUH���� 6FKHPDWLF� OD\RXW� RI� µW\SLFDO¶� VFHQDULR� �WRS�� IXOO� PRGHO� GRPDLQ� RI�UHJLRQDO�PRGHO��ERWWRP��ZLQG�IDUP�FRQILJXUDWLRQ�RQ�QHDU�ILHOG�PRGHO�



��

)LJXUH����� LOOXVWUDWHV� WKH� OD\RXW� IRU� WKH� µW\SLFDO¶� VFHQDULR��7KH�RIIVKRUH�ZLQG�GHYHORSPHQW� LV� LQWURGXFHG� LQWR� WKH��P�JULG�RQ�DQ�RIIVKRUH�VDQGEDQN� ORFDWHG�DURXQG��NP�IURP�WKH�FRDVW��ZLWK�DQ�DUUDQJHPHQW�RI����WXUELQHV�LQ���URZV�RI����ZLWK�D�VHSDUDWLRQ�RI����P�EHWZHHQ�URZV�DQG����P�ZLWKLQ�D�URZ��
2I�QRWH�LQ�WKH�µUHDVRQDEOH�ZRUVW�FDVH¶�LV�WKH�FKRLFH�RI�DQJOH�IRU�WKH�VDQGEDQN�UHODWLYH� WR� WKH� VKRUHOLQH�� � 7KH� LQWHQWLRQ� KHUH� LV� WR� SURYLGH� GLUHFW� OLQNDJH�EHWZHHQ�WKH�FRDVW�DQG�WKH�VDQGEDQN�E\�URWDWLQJ�WKH�HOOLSWLFDO�EDQN�E\�DQ�DQJOH�RI� ����� � 7KLV� LV� GHWHUPLQHG� WR� EH� UHSUHVHQWDWLYH� IRU� VKRUH� FRQQHFWHG� EDQNV��ZKLFK�OLH�DW�D�ORZ�DQJOH�WR�WKH�VKRUH��ZLWK�D�PHDQ�YDOXH�RI�DSSUR[LPDWHO\�����
7R�YHULI\�WKDW�WKHVH�WZR�FRQFHSWXDO�OD\RXWV�SURYLGH�D�JHQHUDOLVHG�GHVFULSWLRQ�RI�WKH�VLWHV�DVVRFLDWHG�ZLWK�WKH�ILUVW�URXQG�RI�ZLQG�IDUPV��UHSUHVHQWDWLYH�FURVV�VHFWLRQ�SURILOHV�KDYH�EHHQ�GHULYHG�IRU�HDFK�RI� WKHVH�VLWHV�DQG�FRPSDUHG�ZLWK�WKRVH� IURP� WKH� FRQFHSWXDOLVHG� OD\RXWV�� � 7KHVH� FRPSDULVRQV� DUH� LOOXVWUDWHG� LQ�)LJXUH�(���DQG�(���
����F +\GUDXOLF�UHVLVWDQFH�IURP�WKH�WXUELQH�VXSSRUW�VWUXFWXUHV
7KH�IRUFHV�WUDQVPLWWHG�WR�WKH�WXUELQH�VXSSRUW�VWUXFWXUHV�E\�ZDYHV�DQG�FXUUHQWV�KDYH�WKH�HIIHFW�RI�UHPRYLQJ�VRPH�HQHUJ\�IURP�WKH�PDULQH�HQYLURQPHQW��7KLV�HQHUJ\�ZRXOG�RWKHUZLVH�KDYH�EHHQ�FRQVXPHG�LQ�ZDYH�DQG�WLGDO�FXUUHQW�PDVV�IORZ�� ZKLFK�� LQ� WXUQ�� ZRXOG� SURYLGH� D� VHGLPHQW� WUDQVSRUW� FDSDELOLW\�� 7KH�UHVLVWDQFH� RIIHUHG� E\� WKH� WXUELQH� VXSSRUW� VWUXFWXUHV� KDV� EHHQ� FDOFXODWHG� LQ�WHUPV�RI�ZDYH�DQG�FXUUHQW�IRUFHV�DQG�KDV�WKHQ�EHHQ�VXEVHTXHQWO\�H[SUHVVHG�DV�DQ�HTXLYDOHQW�VHD�EHG�UHVLVWDQFH� WHUP�LQ� WKH� UHJLRQDO�ZDYH�DQG� WLGDO�PRGHOV��7KLV�KDV�WKH�HIIHFW�RI�ORFDOO\�UHGXFLQJ�WKH�ZDYH�DQG�WLGDO�FXUUHQW�HQHUJ\�GXH�WR�WKH�UHVLVWDQFH�RIIHUHG�E\�WKH�VWUXFWXUHV��7KLV�LVVXH�LV�VHSDUDWH�IURP�DQ\�ZDYH�VFDWWHULQJ� DQG� UHIOHFWLRQ� WKDW�PD\� RFFXU� ORFDOO\� DURXQG� WKH� VWUXFWXUHV�� /RFDO�HIIHFWV� XSRQ� WKH�ZDYHV� KDYH� EHHQ� VWXGLHG� E\� XVLQJ� D� ILQH� JULG�ZDYH�PRGHO�FDSDEOH�RI�GLUHFWO\�SUHGLFWLQJ�WKH�GLIIUDFWLRQ��VFDWWHULQJ�DQG�UHIOHFWLRQ�HIIHFWV�GXH�WR�WKH�VWUXFWXUHV�DV�GHVFULEHG�LQ�6HFWLRQ�����D�
����G 7LGHV
7LGDO�FRQGLWLRQV�KDYH�EHHQ�PRGHOOHG�XVLQJ�WZR�VFKHPHV�HDFK�RSHUDWLQJ�ZLWK�DQG�ZLWKRXW�WKH�SUHVHQFH�RI�WKH�RIIVKRUH�GHYHORSPHQW�

x 0,.(���1+'� �1HVWHG� +\GUR�'\QDPLF�� RSHUDWLQJ� DFURVV� WKH� ���� ���DQG��P�JULGV�x 0,.(���+'��+\GUR�'\QDPLFV��RSHUDWLQJ�DW���P��ZLWK�SLHU�UHVLVWDQFH�WR�DFFRXQW�IRU�VXE�JULG�VWUXFWXUHV��FRQILJXUHG�WR�DFFRXQW�IRU�K\GUDXOLF�UHVLVWDQFH�RI�VWUXFWXUHV�RI��P�GLDPHWHU����)XUWKHU�GHWDLOV�RQ�WKH�EDVLV�RI�WKLV�DSSURDFK�DUH�GHVFULEHG�LQ�$SSHQGL[ *���
2SHQ�ERXQGDULHV�DSSO\�D��P�UDQJH�VHPL�GLXUQDO�WLGH��DQ�DYHUDJH�YDOXH�IRU�WKH�PDMRULW\�RI�VLWHV��EXW�DOVR�D�KLJK�YDOXH�IRU�VHYHUDO�RI� WKH�SURSRVHG�QHDUVKRUH�VLWHV���ZLWK� DQ� DSSURSULDWH� SKDVH� ODJ� WR� HQDEOH� IORZV� WR� EH� JHQHUDWHG�ZLWK� D�VSHHG�RI�DURXQG��P�V�� �)LJXUH�����LOOXVWUDWHV� WKH�WLGDO�UHJLPH�DSSOLHG�WR�HDFK�VFHQDULR�
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3�����������������6XUIDFH�(OHYDWLRQ >P@
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)LJXUH���� 7LPH�VHULHV�RI�WLGDO�ERXQGDU\�FRQGLWLRQV��WRS��ZDWHU�OHYHO��PLGGOH��IORZ�VSHHGV��ERWWRP��IORZ�GLUHFWLRQ�
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����H :DYHV
5HJLRQDO���)DU�ILHOG�ZDYH�VWXGLHV
:DYH� FRQGLWLRQV� LQ� WKH� UHJLRQDO� GRPDLQ� ZKLFK� H[WHQGV� IURP� WKH� RIIVKRUH�ERXQGDU\��DFURVV�WKH�GHYHORSPHQW�VLWH��DQG�XS�WR�DQG�LQFOXGLQJ�WKH�QHDUVKRUH�DUHD��DUH�GHVFULEHG�XVLQJ�WKH�0,.(���16:��1HDUVKRUH��6SHFWUDO�:LQG�:DYH��PRGHO���7KLV�PRGHO�WDNHV�DFFRXQW�RI�WKH�SURFHVVHV�RI�VKRDOLQJ��UHIUDFWLRQ��EHG�IULFWLRQ��ZDYH�EUHDNLQJ�DQG�ZDYH�JURZWK�GXH�WR�ORFDO�ZLQG�ILHOGV���
2IIVKRUH� ERXQGDU\� FRQGLWLRQV� DUH� EDVHG� RQ� FKDUDFWHULVWLF� µGHHS�ZDWHU¶ ZDYH�FRQGLWLRQV�IRU�8.�FRDVWDO�ZDWHUV��GHULYHG�ZLWK�UHIHUHQFH�WR�WKH�'HSDUWPHQW�RI�(QHUJ\� :DYH� &OLPDWH� $WODV� IRU� WKH� %ULWLVK� ,VOHV� �'2(�� ������� DORQJ� ZLWK�RWKHU�DYDLODEOH�ZDYH�GDWD��ERWK�PRGHOOHG�DQG�PHDVXUHG��
)RU�WKH�SXUSRVH�RI�WKH�SUHVHQW�VWXG\��ZDYH�FOLPDWHV�UHSUHVHQWLQJ����DQG�����SUREDELOLW\� RI� H[FHHGHQFH�ZHUH� DGRSWHG�� VLQFH� WKLV� SURYLGHV� D� UHSUHVHQWDWLYH�ORQJ�WHUP� ZDYH� FOLPDWH�� UDWKHU� WKDQ� DQ� H[WUHPH� VXUYLYDO� GHVLJQ� HYHQW�� 7KH����� H[FHHGHQFH� SUREDELOLW\� FRQGLWLRQ� ZDV� WDNHQ� WR� EH� D� VLJQLILFDQW� ZDYH�KHLJKW� �+V�� RI� ���P�ZLWK� D�PHDQ� SHULRG� �7]�� RI� �V��ZLWK� WKH� FRUUHVSRQGLQJ�YDOXHV�IRU�WKH�����H[FHHGHQFH�WKUHVKROG�WDNHQ�DV�+V� ��P�DQG�7]� ��V���:DYH�WHVWV� DOVR� PDGH� DOORZDQFH� IRU� YDULDWLRQV� DFFRUGLQJ� WR� WLGDO� VWDWH� ZLWK� WKUHH�ZDWHU�OHYHOV�WDNHQ�DW�KLJK�ZDWHU��PLG�WLGH�DQG�ORZ�ZDWHU��DV�ZHOO�DV�GLUHFWLRQV�QRUPDO� WR� WKH� ERXQGDU\� RI� ����� �� DQG� ����� IRU� WKH� µUHDVRQDEOH� ZRUVW� FDVH¶�VFHQDULR��DQG���������IRU�WKH�µW\SLFDO¶�VFHQDULR����1RWH��VLQFH�WKH�ODWWHU�GRPDLQ�LV�V\PPHWULFDO��WKHQ�D�UHVXOW�IURP������LV�LGHQWLFDO�WR�WKH������FDVH�
7KH� UHJLRQDO�ZDYH�PRGHO� XVHV� D� JULG� VL]H� RI� ��P�� EXW� GRHV� QRW� DFFRXQW� IRU�UHIOHFWLRQ� DQG� GLIIUDFWLRQ�� ZKLFK� PDNHV� LW� XQVXLWDEOH� IRU� UHSUHVHQWLQJ� WKH�LQIOXHQFH� RI� WKH� VWUXFWXUHV� GLUHFWO\�� � &RQVHTXHQWO\�� WKH� K\GUDXOLF� UHVLVWDQFH�WKDW� WKH� VWUXFWXUHV� RIIHU� WR� WKH� ZDYHV� KDV� EHHQ� UHSUHVHQWHG� LQ� WKH�0,.(���16:�PRGHO�DV�DQ�HTXLYDOHQW�VHD�EHG�IULFWLRQ�HIIHFW��ZLWK�D�YDOXH�FDOFXODWHG�WR�WUDQVPLW�WKH�VDPH�IRUFH�DV�WKDW�H[HUWHG�E\�WKH�VWUXFWXUH���7KLV�IULFWLRQ�HIIHFW�LV�DFKLHYHG�E\�ORFDOO\�LQFUHDVLQJ�WKH�VHD�EHG�IULFWLRQ�RQ�D�JULG�FHOO�RFFXSLHG�E\�WKH�VWUXFWXUH��
7KH� HTXLYDOHQW� VHD� EHG� URXJKQHVV� IDFWRUV� IRU� WKH� ���� DQG� ���� H[FHHGHQFH�ZDYHV� KDYH� DFFRUGLQJO\� EHHQ� FDOFXODWHG� DV� ����� DQG� ������ UHVSHFWLYHO\�� DQG�DSSOLHG�RQ�RQH�FHOO�RI� WKH���P�PRGHO�JULG� WR� UHSUHVHQW� HDFK� WXUELQH�� �7KHVH�URXJKQHVV� YDOXHV� DUH� EHWZHHQ� RQH� DQG� WZR� RUGHUV� RI�PDJQLWXGH� ODUJHU� WKDQ�ZRXOG�DULVH�E\�FRQVLGHULQJ�WKH�VL]H�RI�WKH�VHD�EHG�VHGLPHQW�DORQH���$SSHQGL[�*��� SURYLGHV� DGGLWLRQDO� GHWDLO� RQ� WKH� SURFHGXUHV� XVHG� LQ� GHWHUPLQLQJ� WKH�DGGLWLRQDO�URXJKQHVV�WHUPV�
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/RFDO���1HDU�ILHOG�ZDYH�VWXGLHV
7KH� DUUD\� RI� VXSSRUW� WRZHUV� DV� D� ZKROH� ZLOO� ORFDOO\� VFDWWHU� ZDYHV� DQG� LW� LV�SUREDEOH�WKDW�WKH�UHIOHFWHG�ZDYH�FRPSRQHQWV�IURP�HDFK�VWUXFWXUH�ZLOO�LQWHUDFW��$V�D�UHVXOW��UHIOHFWHG�ZDYH�KHLJKWV LPPHGLDWHO\�DGMDFHQW�WR�WKH�WRZHUV�PD\�EH�ODUJHU� WKDQ� WKRVH� DSSO\LQJ� WR� RQH� VWUXFWXUH� DFWLQJ� DORQH�� � 7KH� H[WHQW� RI� WKH�LQWHUDFWLRQ�ZLOO� EH� D� IXQFWLRQ� RI� WKH� VSDFLQJ� RI� WKH� VWUXFWXUHV� DQG� WKH�ZDYH�SHULRG�� �7KLV�FRQVLGHUDWLRQ� LV� UHOHYDQW� WR�SUHGLFWLQJ� WKH�DPRXQW�RI�VFRXU� WKDW�PD\�RFFXU�DGMDFHQW�WR�WKH�VWUXFWXUHV�
/RFDO�ZDYH�LQIOXHQFHV�H[HUWHG�E\�WKH�VWUXFWXUHV�KDYH�WKHUHIRUH�EHHQ�SUHGLFWHG�LQ�PRUH�GHWDLO�E\�XVLQJ�WKH�0,.(���%RXVVLQHVT�:DYH�0RGHO��0,.(���%:����,Q�WKLV�PRGHO��LW�LV�SRVVLEOH�DQG�SUDFWLFDO�WR�XVH�GU\�ODQG�FHOOV�WR�UHSUHVHQW�WKH�VWUXFWXUHV�� 0,.(��� %:� PRGHO� LV� FDSDEOH� RI� GHVFULELQJ� WKH� LQIOXHQFHV� RI�UHIOHFWLRQ�DQG�GLIIUDFWLRQ��DV�ZHOO�DV�UHIUDFWLRQ�DQG�VKRDOLQJ���7KLV�ZDYH�PRGHO�KDV�EHHQ�FRQILJXUHG�WR�FRYHU�WKH�DUHD�RI�WKH�ZLQG�IDUP�DW�WKH�OHYHO�RI�WKH��P�JULG��
$SSHQGL[�*���GHVFULEHV�WKH�YDOLGDWLRQ�RI�WKH�QHDU�ILHOG�ZDYH�PRGHO��0,.(���%:�
����I 6HGLPHQW�7UDQVSRUW
7R�LQYHVWLJDWH�WKH�LQIOXHQFH�DQ�RIIVKRUH�GHYHORSPHQW�PLJKW�PDNH�RQ�VHGLPHQW�WUDQVSRUW�DQG�SDWKZD\V� WKH�0,.(���3DUWLFOH�7UDQVSRUW� �0,.(���3$��PRGHO�KDV� EHHQ� XVHG�� � 7KLV�PRGHO� FDOFXODWHV� WKH� IDWH� RI� SDUWLFOHV�PRYLQJ�ZLWKLQ� D�WLGDO�DQG�ZDYH�UHJLPH��ZLWK� WKH�SURSHUWLHV�RI�SDUWLFOHV�GHILQHG� WR�H[KLELW� WKH�EHKDYLRXU� RI� VDQG�VL]HG� VHGLPHQWV�� �7KLV� LQFOXGHV� SDUWLFOH� VL]H�� IDOO� YHORFLW\�DQG�D�FULWLFDO�6KLHOGV�SDUDPHWHU�
6FHQDULRV�KDYH�DVVXPHG�D�K\SRWKHWLFDO�VRXUFH�RI�VHGLPHQW�LQWURGXFHG�LQWR�WKH�PRGHO�DW�D�SRVLWLRQ�RQ�WKH�ORZHU�ERXQGDU\���7KH�VRXUFH�SRVLWLRQ�LV�EDVHG�RQ�DQ�DVVXPHG�SDWKZD\�UXQQLQJ�FORVH�WR�WKH�VKRUH��ZKLFK�IRU�WKH�µUHDVRQDEOH�ZRUVW�FDVH¶� DOVR�GLUHFWO\� FURVVHV� WKH� VDQGEDQN�DQG�KHQFH� WKH�ZLQG� IDUP�DUHD�� �7KH�PRGHO�KDV�EHHQ�UXQ�IRU�HDFK�RI�WKH�µIDU�ILHOG¶�UHJLRQDO�PRGHOV�IRU�FDVHV�ZLWK�DQG�ZLWKRXW�WKH�ZLQG�IDUP�GHYHORSPHQW�
7KH� DGYDQWDJH� RI� XVLQJ� WKLV� W\SH� RI� DSSURDFK� LV� WKDW� WKH� PRYHPHQW� RI� WKH�SDUWLFOHV� LV� LQ� GLUHFW� UHVSRQVH� WR� WKH� IRUFLQJ� FRQGLWLRQV� RI� ZDYHV� DQG� WLGHV���:KHUH� ZDYHV� DQG� WLGHV� DUH� PRGLILHG� E\� WKH� RIIVKRUH� GHYHORSPHQW�� WKH� QHW�HIIHFW� RI� VXFK� FKDQJHV� LV� DFFXPXODWHG� DV� WKH�SDUWLFOHV� DUH� WUDQVSRUWHG� DFURVV�WKH�PRGHO�GRPDLQ�ZLWK�WKHVH�HIIHFWV�DOVR�DFFXPXODWHG�WKURXJK�WLPH�� �+HQFH��WKH� QHW� HIIHFW� RI� DQ\� PRGHUDWH� FKDQJH� WR� FRDVWDO� SURFHVVHV� ZLOO� EH� FOHDUO\�GHPRQVWUDWHG�
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��� &RQVLGHUDWLRQ�RI�(IIHFWV�RQ�&RDVWDO�3URFHVVHV
7KH� UHVXOWV� IURP� WKH� PRGHOOLQJ� VWXGLHV� KDYH� EHHQ� H[DPLQHG� LQ� GHWDLO� WR�TXDQWLI\�WKH�OHYHO�RI�FKDQJHV�WKDW�PD\�EH�EURXJKW�DERXW�E\�WKH�LQWURGXFWLRQ�RI�D�ZLQG�IDUP�GHYHORSPHQW�LQWR�WKH�FRDVWDO�GRPDLQ�
����D &KDQJHV�WR�WKH�WLGDO�UHJLPH
)DU�ILHOG�WLGDO�UHVXOWV
$�VHTXHQFH�RI�WHVWV�KDYH�EHHQ�FDUULHG�RXW�XVLQJ�D�VWDQGDUG�WLGDO�HYHQW�IRU�HDFK�RI� WKH� FRQFHSWXDOLVHG� GRPDLQV� WR� GHWHUPLQH� WKH� SRWHQWLDO� HIIHFW� DQ� RIIVKRUH�ZLQG� GHYHORSPHQW� PDNHV� RQ� WKH� UHJLRQDO� IORZ� UHJLPH�� � 7KH� PHWKRG� RI�UHSUHVHQWLQJ�WKH�ZLQG�GHYHORSPHQW�LV�DFKLHYHG�LQ�WZR�ZD\V�

x 'LUHFWO\�ZLWKLQ�WKH��P�QHDU�ILHOG�PRGHO�x ,QGLUHFWO\� ZLWKLQ� WKH� ��P� IDU�ILHOG� PRGHO� XVLQJ� K\GUDXOLF� UHVLVWDQFH��SLHU�UHVLVWDQFH�RSWLRQ�LQ�0,.(���+'��
)DU�ILHOG�PRGHO�UHVXOWV�IURP�WKH�µUHDVRQDEOH�ZRUVW�FDVH¶�VFHQDULR�DUH�SUHVHQWHG�LQ� )LJXUH� ���� DW� WKH� WLPH� RI� SHDN� IORRG� IORZV�� DQG� )LJXUH� ���� IRU� SHDN� HEE�IORZV���,Q�WHUPV�RI�UHJLRQDO�VFDOH�YDULDWLRQ��WKH�SHUFHLYHG�PRGLILFDWLRQV�WR�WKH�IORZ�UHJLPH�DUH�PDUJLQDO�DQG�FRQVLGHUHG�WR�EH�LQVLJQLILFDQW���
5HVXOWV� IURP� WKH� µW\SLFDO¶� VFHQDULR� DUH� SUHVHQWHG� LQ� )LJXUH� ���� IRU� WKH�HTXLYDOHQW�IORRG�SKDVH�RI�WKH�WLGH�
7R� DVVLVW� TXDQWLILFDWLRQ� RI� WKHVH� FKDQJHV� D� UDQJH� RI� SRVLWLRQV� LQ� WKH� PRGHO�KDYH�EHHQ�H[DPLQHG���7KHVH�SRVLWLRQV�KDYH�EHHQ�VHOHFWHG�DW�D�IL[HG�GLVWDQFH�RI��NP�RII�WKH�FRDVW�DQG�DW�YDULRXV�VLWHV�LQ�WKH�OHH�RI�WKH�ZLQG�IDUPV���7DEOH ����SURYLGHV�D�VXPPDU\�RI�WKH�PD[LPXP�REVHUYHG�FKDQJHV�DFURVV�WKHVH�SRLQWV�
7DEOH���� 0D[LPXP�FKDQJHV�WR�WKH�UHJLRQDO�WLGDO�UHJLPH�SUHGLFWHG�IRU�WKH�µUHDVRQDEOH�ZRUVW�FDVH¶�DQG�µW\SLFDO¶�VFHQDULR�IRU�D�WUDQVHFW��NP�RII�WKH�FRDVW�6SHHG :DWHU�/HYHO3DUDPHWHU �P�V� ��� 7LPH� RI�JUHDWHVW�FKDQJH

'LUHFWLRQ�GHJUHHV� �P� ���5HDVRQDEOH�ZRUVW�FDVH ������ ���� PLG�WLGH ���� ������ ������7\SLFDO ������ ���� PLG�WLGH ���� ������ ������
,W�LV�LPSRUWDQW�WR�QRWH�WKDW�WKHVH�FKDQJHV�DUH�DW�D�OHYHO�ZKLFK�LV�DW�WKH�OLPLWV�RI�DFFXUDF\� RI� FRQYHQWLRQDO� PRQLWRULQJ� HTXLSPHQW�� DQG� KHQFH� WKH� FDOLEUDWLRQ�DFFXUDF\�RI�PRGHOV�GHYHORSHG�IRU�VLWH�VSHFLILF�VWXGLHV�
)LJXUH�����SUHVHQWV�WKH�IORRG�WLGH�UHVXOW�IRU�WKH�µW\SLFDO¶�VFHQDULR�XVLQJ�WKH�SLHU�UHVLVWDQFH� DSSURDFK�� � ,Q� JHQHUDO�� WKH� YDOXHV� SUHGLFWHG� XVLQJ� WKLV�PHWKRG� DUH�FRQVLVWHQW� ZLWK� WKH� SUHYLRXV� FDVH�� EXW� ZLWK� D� VOLJKWO\� ODUJHU� UHGXFWLRQ� LQ�VSHHGV���7KLV�LV�D�FRQVHTXHQFH�RI�WKH�DSSURDFK�ZKLFK�SURYLGHV�D�ORFDO�LQFUHDVH�WR�WKH�VHD�EHG�IULFWLRQ�ZKLFK�VORZV�GRZQ�WKH�IORZ�DQG�DFURVV�WKH�GLPHQVLRQ�RI�D���P�JULG�FHOO���7KH�IRUPHU�FDVH�SURYLGHV�D�GLUHFW�REVWUXFWLRQ�LQ�WKH��P�JULG��ZKLFK�GLYHUWV�WKH�IORZ�DURXQG�WKH�REVWDFOH���
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)LJXUH���� µ5HDVRQDEOH� ZRUVW� FDVH¶� SUHGLFWHG� UHJLRQDO� IORZ� SDWWHUQV��SHDN�IORRG�IORZV���WRS��QR�ZLQG�IDUP��ERWWRP��ZLQG�IDUP�LQ��P�PRGHO�RI�1+'�



��

��P�V
VSHHG��P�V�$ERY H����������������� ��������������������������������������������������������������������������������%HORZ� �

�����������������
)�?(7

68�?1
+'BE

DVH?Q
HDUVK

RUH?ED
QN?1+

'��P
B�P�G

IV�
� � � �� �� �� �� �� ���NLORPHWHU�

�
�
�
�
�

��
��
��
��
��
��

�NLORP
HWHU�

��P�V
VSHHG��P�V�$ERYH����������������� ��������������������������������������������������������������������������������%HORZ� �

�����������������

)�?(7
68�?1

+'BE
DVH?Q

HDUVK
RUH?ED

QN?%/
.��P

B�P�G
IV�

� � � �� �� �� �� �� ���NLORPHWHU�
�
�
�
�
�

��
��
��
��
��
��

�NLORP
HWHU�

)LJXUH���� µ5HDVRQDEOH� ZRUVW� FDVH¶� SUHGLFWHG� UHJLRQDO� IORZ� SDWWHUQV��SHDN�HEE�IORZV���WRS��QR�ZLQG�IDUP��ERWWRP��ZLQG�IDUP�LQ��P�PRGHO�RI�1+'�



��

��P�V
VSHHG��P�V�$ERYH����������������� ��������������������������������������������������������������������������������%HORZ� �

�����������������
)�?(7

68�?1
+'BE

DVH?R
IIVKRU

H?EDQ
N?1+'

��PB
�P�GI

V�
� � � �� �� �� �� �� ���NLORPHWHU�

�
�
�
�
�

��
��
��
��
��
��

�NLORP
HWHU�

��P�V
VSHHG��P�V�$ERYH����������������� ��������������������������������������������������������������������������������%HORZ� �

�����������������

)�?(7
68�?1

+'BE
DVH?R

IIVKRU
H?EDQ

N?%/.
��PB

�P�GI
V�

� � � �� �� �� �� �� ���NLORPHWHU�
�
�
�
�
�

��
��
��
��
��
��

�NLORP
HWHU�

)LJXUH���� 3UHGLFWHG�UHJLRQDO�IORZ�SDWWHUQ��SHDN�IORZV���WRS��QR�ZLQG�IDUP��ERWWRP��ZLQG�IDUP�LQ��P�PRGHO�RI�1+'�



��

��P�V
VSHHG��P�V�$ERY H����������������� ��������������������������������������������������������������������������������%HORZ� �

�����������������
)�?(7

68�?1
+'BE

DVH?R
IIVKRU

H?EDQ
N?5(6

��PB
�P�GI

V�

� � � �� �� �� �� �� ���NLORPHWHU�
�
�
�
�
�

��
��
��
��
��
��

�NLORP
HWHU�

)LJXUH���� 3UHGLFWHG� UHJLRQDO� IORZ�SDWWHUQ�� SHDN� IORZV�� �ZLQG� IDUP� LQ���P�PRGHO�RI�1+'��UHSUHVHQWHG�ZLWK�SLHU�UHVLVWDQFH�
)URP�WKH�DVVHVVPHQW�RI�WKH�IDU�ILHOG�PRGHO�UHVXOWV�LW�DSSHDUV�WKDW�WKH�UHJLRQDO�IORZ�SDWWHUQV�DSSHDU�WR�UHPDLQ�XQFKDQJHG�ZKHQ�WKH�ZLQG�IDUP�LV�LQ�SRVLWLRQ�
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1HDU�ILHOG�WLGDO�UHVXOWV
)LJXUH� ���� LOOXVWUDWHV� WKH� SUHGLFWHG� IORZV� IRU� WKH� µUHDVRQDEOH�ZRUVW� FDVH¶� IRU�SHDN�IORRG�DQG�HEE�HYHQWV���7KH�SUHVHQFH�RI�WKH�DUUD\�RI�ZLQG�WXUELQHV�FDQ�EH�FOHDUO\� VHHQ� E\� WKH� DSSHDUDQFH� RI� µZDNHV¶� LQ� WKHLU� OHH� VXSHULPSRVHG� RQ� WKH�PRUH�JHQHUDO�IORZ�SDWWHUQV��ZLWK�D�PRGHUDWH�RYHUODS�EHWZHHQ�DGMDFHQW�ZDNHV�
4XDQWLILFDWLRQ� RI� WKH� ORFDO� FKDQJHV� WR� WKH� IORZV� KDV� EHHQ� FRQVLGHUHG� E\�VDPSOLQJ�WKH�UHVXOWV�DW�YDULRXV�ORFDWLRQV���7KH�DYHUDJH�UHGXFWLRQ�LQ�ORFDO�IORZ�VSHHG�DSSHDUV�WR�EH�����P�V��DW�SHDN�IORZV�RI����P�V��ZLWK�D�PDUJLQDO�FKDQJH�LQ� GLUHFWLRQ� RI� ������� � ,W� LV� VWUHVVHG� WKDW� WKHVH� FKDQJHV� DUH� RQO\� ORFDO� WR� WKH�LQGLYLGXDO�VWUXFWXUHV�
6LPLODU� UHVXOWV� DUH� REWDLQHG� IRU� WKH� µW\SLFDO¶� VFHQDULR�� DQG� DUH� SUHVHQWHG� LQ�)LJXUH� ����� �'XH� WR� WKH�ZLGHU� VSDFLQJ� DFURVV� WKH� DUUD\� RI� VXSSRUW� VWUXFWXUHV�RYHUODS� LQ�DGMDFHQW�ZDNHV� LV�QR� ORQJHU� DSSDUHQW�� �4XDQWLILFDWLRQ�RI� WKH� ORFDO�FKDQJHV�LQ�WKH�IORZ�SDWWHUQ�VXJJHVWV�VSHHGV�DUH�UHGXFHG�ORFDOO\�E\������P�V��DW�SHDN�IORZV�RI����P�V��DQG�GLUHFWLRQ�E\�������
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)LJXUH���� µ5HDVRQDEOH�ZRUVW�FDVH¶�SUHGLFWHG�ORFDO�IORZ�SDWWHUQV��SHDN�HEE�	�IORRG�IORZV���OHIW��QR�ZLQG�IDUP��ULJKW��ZLQG�IDUP�LQ��P�PRGHO�RI�1+'�
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)LJXUH���� µ7\SLFDO¶�FDVH�SUHGLFWHG�ORFDO�IORZ�SDWWHUQV��SHDN�IORRG�IORZV���OHIW��QR�ZLQG�IDUP��ULJKW��ZLQG�IDUP�LQ��P�PRGHO�RI�1+'�
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����E &KDQJHV�WR�WKH�ZDYH�UHJLPH
)DU�ILHOG�ZDYH�UHVXOWV
7KH� PRGLILFDWLRQ� WR� WKH� UHJLRQDO� ZDYH� FOLPDWH KDV� EHHQ� H[DPLQHG� E\�FRQVLGHULQJ�D� UDQJH�RI�VFHQDULRV�ZLWK�DQG�ZLWKRXW� WKH�RIIVKRUH�GHYHORSPHQW���$�FRPPRQ�WUDQVHFW�OLQH�KDV�EHHQ�XVHG�WR�VDPSOH�PRGHO�RXWSXW�LQ�D�FRQVLVWHQW�ZD\�� SRVLWLRQHG� DW� D�GLVWDQFH�RI��NP� IURP� WKH� FRDVW�� �7KH� UHVXOWV� DORQJ� WKLV�WUDQVHFW� KDYH� WKHQ� EHHQ� H[DPLQHG� WR� SURYLGH� DQ� DVVHVVPHQW� RI� WKH� SRWHQWLDO�FKDQJHV�LQ�WKH�ZDYH�UHJLPH�UHODWLYH�WR�WKH�FRDVW�
)LJXUH� ����� SURYLGHV� DQ� LOOXVWUDWLRQ� RI� WKH� UHGXFWLRQ� LQ� ZDYH� KHLJKWV� DV� D�FRQVHTXHQFH�RI�WKH�ZLQG�IDUP�IRU�D�GLUHFW�ZDYH�DSSURDFK���7KH�ZLQG�IDUP�KDV�D� FOHDU� LQIOXHQFH� LQ� UHGXFLQJ� ZDYH� KHLJKWV�� EXW� WKH� OHYHO� RI� UHGXFWLRQV� DUH�VPDOO��DQG�LQ�WKH�RUGHU�RI���WR������
7DEOHV� ���� DQG� ���� SUHVHQW� WKH� SUHGLFWHG� DYHUDJH� UHGXFWLRQV� LQ� ZDYH� KHLJKW�DORQJ� WKH� WUDQVHFW� IRU� WKH� µUHDVRQDEOH� ZRUVW� FDVH¶�� IRU� ���� DQG� ����H[FHHGHQFH�ZDYH�FRQGLWLRQV��UHVSHFWLYHO\���,QFOXGHG�LQ�WKHVH�WDEOHV�DUH�YDOXHV�IRU�WKH�FKDQJH�LQ�ZDYH�GLUHFWLRQV�EURXJKW�DERXW�E\�WKH�RIIVKRUH�GHYHORSPHQW���$�SRVLWLYH�YDOXH�GHQRWHV�D�FORFNZLVH�URWDWLRQ�RI�WKH�ZDYH�GLUHFWLRQ��ZKHUHDV�D�QHJDWLYH�YDOXH�GHQRWHV�DQ�DQWL�FORFNZLVH�URWDWLRQ�RI�WKH�ZDYH�GLUHFWLRQ�
7DEOH���� 5HGXFWLRQ� LQ� SUHGLFWHG� ZDYH� KHLJKWV� IRU� µUHDVRQDEOH� ZRUVW�FDVH¶������ZDYH�H[FHHGHQFH�YDOXHV,QSXW�:DYH�+HLJKW�P�

7LGDO�6WDWH ,QSXW�:DYH�GLUHFWLRQ�GHJUHHV�
$YHUDJH�5HGXFWLRQ�LQ�:DYH�+HLJKW��P�

&KDQJHV�WR�:DYH�'LUHFWLRQ�UHODWLYH�WR�LQSXW��GHJUHHV��PD[�	�PLQ��� /: ��� ������ ������������� /: � ������ ������������� /: ��� ������ ������������� 0,' ��� ������ ������������� 0,' � ������ ������������� 0,' ��� ������ ��� ������� +: ��� ������ ������������� +: � ������ ������������� +: ��� ������ ����������
7DEOH���� 5HGXFWLRQ� LQ� SUHGLFWHG� ZDYH� KHLJKWV� IRU� µUHDVRQDEOH� ZRUVW�FDVH¶������ZDYH�H[FHHGHQFH�YDOXHV,QSXW�:DYH�+HLJKW�P�

7LGDO�6WDWH ,QSXW�:DYH�GLUHFWLRQ�GHJUHHV�
$YHUDJH�5HGXFWLRQ�LQ�:DYH�+HLJKW��P�

&KDQJHV�WR�:DYH�'LUHFWLRQ�UHODWLYH�WR�LQSXW��GHJUHHV��PD[�	�PLQ��� /: ��� ������ ������������� /: � ������ ������������� /: ��� ������ ������������� 0,' ��� ������ ������������� 0,' � ������ ������������� 0,' ��� ������ ������������� +: ��� ������ ������������� +: � ������ ������������� +: ��� ������ ����������



��

7KH�RXWFRPH�RI� WKLV�DQDO\VLV� LV� WKDW� WKH� µUHDVRQDEOH�ZRUVW�FDVH¶�VFHQDULR�KDV�WKH�HIIHFW�RI�UHGXFLQJ�WKH�ZDYH�KHLJKW�E\�������P���������IRU�WKH�����ZDYH�H[FHHGHQFH� FRQGLWLRQ� DQG� ������P� �������� IRU� WKH� ���� ZDYH� H[FHHGHQFH�FRQGLWLRQ�� � 7KH� ODUJHVW� YDULDWLRQV� LQ� ZDYH� GLUHFWLRQ� RFFXU� DW� ORZ�ZDWHU� DQG�PLG�WLGH�ZLWK�YDOXHV�RI������ZLWK� WKH�PDMRULW\�RI�FKDQJHV� OHVV� WKDQ����� � ,W� LV�LPSRUWDQW� WR� QRWH� WKDW� WKH� OHYHOV� RI� FKDQJH� GHWHUPLQHG� E\� WKLV� DQDO\VLV� DUH�EH\RQG�WKH�DFFXUDF\�OLPLWV�RI�DQ\�PRQLWRULQJ�HTXLSPHQW���,W�LV�DOVR�VXJJHVWHG�WKDW�WKHVH�FKDQJHV�DUH�QRW�VLJQLILFDQW�E\�WKHPVHOYHV�
)LJXUH������SURYLGHV�D�SUHGLFWLRQ�RI�UHGXFWLRQ�LQ�ZDYH�KHLJKW�IRU�D�FRPSDUDEOH�HYHQW�WR�)LJXUH�������EXW�IRU�WKH�µW\SLFDO¶�VFHQDULR���)RU�WKLV�DUUDQJHPHQW��WKH�ZDYH� DSSURDFK� LV� DOLJQHG� GLUHFWO\� ZLWK� WKH� DUUD\� DQG� SURGXFHV� D� PRUH�GLVFHUQLEOH�OHYHO�RI�LQWHUDFWLRQ�
7DEOHV�����DQG�����SUHVHQW�SUHGLFWHG�DYHUDJH�UHGXFWLRQV�LQ�ZDYH�KHLJKW�DORQJ�WKH�WUDQVHFW�IRU� WKH�RIIVKRUH�µW\SLFDO¶�VFHQDULR��IRU�����DQG�����H[FHHGHQFH�ZDYH�FRQGLWLRQV��UHVSHFWLYHO\�
7DEOH���� 5HGXFWLRQ�LQ�SUHGLFWHG�ZDYH�KHLJKWV�IRU�µW\SLFDO¶�VFHQDULR������ZDYH�H[FHHGHQFH�YDOXHV,QSXW�:DYH�+HLJKW�P�

7LGDO�6WDWH ,QSXW�:DYH�GLUHFWLRQ�GHJUHHV�
$YHUDJH�5HGXFWLRQ�LQ�:DYH�+HLJKW��P�

&KDQJHV�WR�:DYH�'LUHFWLRQ�UHODWLYH�WR�LQSXW��GHJUHHV��PD[�	�PLQ��� /: ��� ������ ������������� /: � ������ ������������� 0,' ��� ������ ������������� 0,' ��� ������ ������������� +: � ������ ������������� +: ��� ������ ����������
7DEOH���� 5HGXFWLRQ�LQ�SUHGLFWHG�ZDYH�KHLJKWV�IRU�µW\SLFDO¶�VFHQDULR������ZDYH�H[FHHGHQFH�YDOXHV,QSXW�:DYH�+HLJKW�P�

7LGDO�6WDWH ,QSXW�:DYH�GLUHFWLRQ�GHJUHHV�
$YHUDJH�5HGXFWLRQ�LQ�:DYH�+HLJKW��P�

&KDQJHV�WR�:DYH�'LUHFWLRQ�UHODWLYH�WR�LQSXW��GHJUHHV��PD[�	�PLQ��� /: ��� ������ ������������� /: � ������ ������������� 0,' ��� ������ ������������� 0,' ��� ������ ������������� +: � ������ ������������� +: ��� ������ ����������
7KH� VWXG\� K\SRWKHVLV� LV� EDVHG� RQ� WKH� SUHPLVH� WKDW� LI� WKH� µUHDVRQDEOH� ZRUVW�FDVH¶�KDV�QR�VLJQLILFDQW�LPSDFW�RQ�FRDVWDO�SURFHVVHV��WKHQ�WKH�µW\SLFDO¶�VFHQDULR�ZLOO� KDYH� HYHQ� OHVV� LPSDFW�� � 7KH� UHVXOWV� SUHVHQWHG� LQ� 7DEOH� ���� VXJJHVW� WKDW�ZDYHV� DUH� UHGXFHG�E\�RQO\�������P��������� IRU� WKH�����ZDYH�H[FHHGHQFH��ZKLFK� LV�D� ORZHU� OHYHO� WKDQ� WKH�HTXLYDOHQW�YDOXHV� IURP�WKH�µUHDVRQDEOH�ZRUVW�FDVH¶�� � 6LPLODUO\�� UHVXOWV� IURP� WKH� ���� ZDYH� H[FHHGHQFH� UXQV� LOOXVWUDWH� D�UHGXFWLRQ�RI�RQO\�������P�����������)RU�ZDYH�GLUHFWLRQ�DOVR� WKH�FKDQJHV�DUH��HYHQ�VPDOOHU�WKDQ�WKRVH�FDOFXODWHG�IRU�WKH�µUHDVRQDEOH�ZRUVW�FDVH¶�VFHQDULR��



��

)LJXUH����� 3UHGLFWHG�UHGXFWLRQV� LQ�ZDYH�KHLJKWV�EHKLQG� WKH� µUHDVRQDEOH�ZRUVW�FDVH¶�ZLQG�IDUP�IRU�DQ�LQFRPLQJ�VLJQLILFDQW�ZDYH�KHLJKW�RI��P�DQG�PHDQ�SHULRG�RI��V��:DWHU�OHYHO�LV��P�2'1�DQG�WKH�ZDYH�ILHOG�HQWHUV�WKH�PRGHO�IURP�GXH�OHIW�
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)LJXUH� ����� 3UHGLFWHG� UHGXFWLRQV� LQ� ZDYH� KHLJKWV� EHKLQG� WKH� µW\SLFDO¶� ZLQG� IDUP� IRU� DQ�LQFRPLQJ�VLJQLILFDQW�ZDYH�KHLJKW�RI��P�DQG�PHDQ�SHULRG�RI��V��:DWHU�OHYHO�LV��P�2'1�DQG�WKH�ZDYH�ILHOG�HQWHUV�WKH�PRGHO�IURP�GXH�OHIW�
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1HDU�ILHOG�ZDYH�UHVXOWV
0,.(��� %:� KDV� SURYLGHG� D� SUHGLFWLRQ� RI� ZDYH� KHLJKWV� DGMDFHQW� WR� WKH�VXSSRUW�VWUXFWXUHV�LQ�D�ZLQG�IDUP�DUUD\�
)LJXUH� ����� LOOXVWUDWHV� WKH� SDWWHUQ� RI�ZDYH� KHLJKWV� SUHGLFWHG� E\� WKH� �P� JULG�PRGHO� IRU� WKH� µUHDVRQDEOH� ZRUVW� FDVH¶�� � 7KH� ZDWHU� OHYHO� LV� ��P� 2'1��SURYLGLQJ�RQ� WRS�RI� WKH� VDQGEDQN��D�GHSWK�RI�DW� OHDVW��P�� �7KH�ZDYH� WUDLQ� LV�UHSUHVHQWHG�E\�D�UDQGRP�WLPH�VHULHV�FKDUDFWHULVHG�E\�D�70$�VSHFWUXP��KDYLQJ�D�SHDN�SHULRG�RI����V�� �7KLV�SHDN�SHULRG� FRUUHVSRQGV�ZLWK� D�PHDQ�SHULRG�RI�DSSUR[LPDWHO\� �V�� � 7KH� ZDYH� WUDLQ� HQWHUV� WKH� PRGHO� IURP� WKH� OHIW� DQG� WKH�FRQWRXUV� VKRZ� WKH� DPSOLILFDWLRQ�RI� WKH� LQFRPLQJ�ZDYH�KHLJKW��ZKLFK�KDV� DQ�LQFLGHQW��P�VLJQLILFDQW�ZDYH�KHLJKW�
7RZDUGV�WKH�WRS�RI�WKH�ILJXUH��GHHSHU�ZDWHU�RII�WKH�REOLTXH�VDQGEDQN�SURYLGHV�DQ�DUHD�ZKHUH�ZDYH�KHLJKWV�DUH�JUHDWHU�WKDQ��P��WKLV�LV�SDUWO\�DV�D�IXQFWLRQ�RI�ZDYH�UHIOHFWLRQ�RII� WKH�VDQGEDQN�LQWR�GHHSHU�ZDWHU�DQG�SDUWO\�GXH�WR�D�VPDOO��FRQWULEXWLRQ� RI�ZDYH� UHIOHFWLRQ� RII� WKH� VWUXFWXUHV�� � $FURVV� WKH� VDQGEDQN� WKH�VKDOORZHU� GHSWKV� SURYLGH� DUHDV� ZKHUH� ZDYHV� HQHUJ\� LV� GLVVLSDWHG� WKURXJK�ERWWRP�IULFWLRQ��DQG�ZDYHV�KHLJKWV�DUH�VXEVHTXHQWO\�UHGXFHG�
7KH�ODUJHVW�DPSOLILFDWLRQ�UDWLR�LV�������DGMDFHQW�WR�RQH�RI�WKH�VWUXFWXUHV�DW�WKH�WRS�HQG�RI�WKH�PRGHO��ZKHUH�WKH�ZDWHU�GHSWK�IRU�WKLV�H[DPSOH�ZDV�����P���7KLV�DPSOLILFDWLRQ�LV�ODUJHU�WKDQ�WKDW�DSSO\LQJ�WR�D�VLQJOH�F\OLQGHU�LQ�D�UHJXODU�ZDYH�WUDLQ� ZLWK� VLPLODU� FKDUDFWHULVWLFV�� VXJJHVWLQJ� WKDW� LQ� WKH� DUUD\� RI� VXSSRUW�VWUXFWXUHV�� VRPH� LQWHUDFWLRQ� EHWZHHQ� UHIOHFWLRQV� IURP� VHYHUDO� VWUXFWXUHV�SUREDEO\� WDNHV�SODFH�� �7KH� LGHD� WKDW� LQWHUDFWLRQV�EHWZHHQ� WKH� VWUXFWXUHV�GRHV�RFFXU�LV�FRUURERUDWHG�E\�WKH�FRUUHVSRQGLQJ�DPSOLILFDWLRQ�RI�MXVW�RYHU�WZR�IRU�D�UHJXODU�ZDYH�WUDLQ�UDWKHU�WKDQ�D�UDQGRP�WLPH�VHULHV��DSSOLHG�WR�WKH�IXOO�DUUD\�RI�VWUXFWXUHV�DW����P�FHQWUHV�
)RU� WKH� µW\SLFDO¶� FDVH�ZLQG� IDUP�� LW�ZRXOG�EH� UHDVRQDEOH� WR� VXSSRVH� WKDW� WKH�ZDYH�KHLJKW�DPSOLILFDWLRQ�ZRXOG�EH�ORZHU�WKDQ�WKDW�IRU�WKH�LQVKRUH�FDVH��7KLV�LV� EHFDXVH� WKH� VWUXFWXUHV� DUH� PRUH� ZLGHO\� VHSDUDWHG� LQ� WKH� RIIVKRUH� JHQHULF�GHVLJQ� WKDQ� WKH\� DUH� IRU� WKH� LQVKRUH� VFHQDULR�� 7KHUH� DUH� WKUHH� URZV� RI�VWUXFWXUHV�DW����P�FHQWUHV� LQ�HDFK�URZ��ZLWK�WKH�URZV����P�DSDUW��7KH�VDPH�UDQGRP�WLPH�VHULHV�WKDW�ZDV�DSSOLHG�WR�WKH�LQVKRUH�DUUD\�ZDV�DJDLQ XVHG�DV�DQ�LQSXW� WR� WKH� RIIVKRUH� DUUD\�� 7KH� UHVXOWLQJ� PD[LPXP� DPSOLILFDWLRQ� RI� ZDYH�KHLJKWV� GXH� WR� UHIOHFWLRQV�ZDV� ������ UDWKHU� ORZHU� WKDQ� IRU� WKH� LQVKRUH� DUUD\��7KH�LQLWLDO�SUHPLVH�FRQFHUQLQJ�ORZHU�ZDYH�KHLJKW�DPSOLILFDWLRQV�ZDV�WKHUHIRUH�YDOLGDWHG��)LJXUH������VKRZV�WKH�SDWWHUQ�RI�ZDYH�KHLJKWV�SUHGLFWHG�E\�WKH�JULG�PRGHO�� 7KH� WHQGHQF\� RI� WKH� VWUXFWXUHV� WR� VFDWWHU� WKH� ZDYHV� LQGLYLGXDOO\��ZLWKRXW�LQWHUDFWLQJ��FDQ�FOHDUO\�EH�VHHQ��
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)LJXUH� ����� 3UHGLFWHG� ZDYH� KHLJKWV� IRU� WKH�µUHDVRQDEOH� ZRUVW� FDVH¶� VFHQDULR�� ,QFRPLQJ�VLJQLILFDQW�ZDYH�KHLJKW�LV��P�DQG�WKH�SHDN�SHULRG�LV����V�
)LJXUH� �����3UHGLFWHG� ZDYH� KHLJKWV� IRU� WKH� µW\SLFDO¶�VFHQDULR�� ,QFRPLQJ� VLJQLILFDQW�ZDYH�KHLJKW� LV��P�DQG�WKH�SHDN�SHULRG�LV����V�
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����F &KDQJHV�WR�WKH�VHGLPHQW�UHJLPH
&RPELQHG�QHDU�ILHOG�DQG�IDU�ILHOG�VHGLPHQW�UHVXOWV
7KH� FKDQJHV� LQ� WLGDO� DQG�ZDYH� UHJLPHV� SUHGLFWHG� E\� WKH�PRGHOOLQJ� VXJJHVW�VRPH� ORFDO� DQG�PLQRU�PRGLILFDWLRQV� WR� HDFK�SURFHVV�EXW� OLPLWHG� WR� WKH�QHDU�ILHOG�� � 7KHUH� LV� QR� RYHUDOO� FKDQJH� LQ� WKH� UHJLRQDO� EHKDYLRXU RU� VLJQLILFDQW�HIIHFWV� UHPRWH� IURP� WKH� GHYHORSPHQW� VLWH�� � +HQFH�� WKH� LPSOLFDWLRQV� IRU�VLJQLILFDQW�FKDQJHV�DORQJ�WKH�FRDVWOLQH�DUH�QRW�DQWLFLSDWHG�
7R� LQYHVWLJDWH� KRZ� WKHVH� PLQRU� FKDQJHV� PLJKW� HIIHFW� WKH� QHW� PRYHPHQW� RI�VHGLPHQWV� DFURVV� WKH� VLWH� D� VHGLPHQW� SDUWLFOH�PRGHO� KDV� EHHQ� DSSOLHG�� � 7KLV�PRGHO�SUHGLFWV�WKH�WUDQVSRUW�SDWKZD\�IRU�PHGLXP�VDQG�SDUWLFOHV�LQ�UHVSRQVH�WR�SUH� DQG� SRVW�GHYHORSPHQW� SUHGLFWHG� IORZ� UHJLPHV� DQG� FRPELQHG� DFURVV� WKH�QHDU�DQG�IDU�ILHOG�JULGV�
)LJXUH������LOOXVWUDWHV�WKH�SDWWHUQ�LQ�QHW�GHSRVLWLRQ�LQ�SODQ�DQG�LQ�VHFWLRQ�IRU�D�VHULHV�RI�HYHQWV�ZLWK�DQG�ZLWKRXW�WKH�ZLQG�IDUP�IRU�WKH�µUHDVRQDEOH�ZRUVW�FDVH¶�XVLQJ�D�K\SRWKHWLFDO�VHGLPHQW�SDWKZD\�ZKLFK�SDVVHV�GLUHFWO\�DFURVV�WKH�ZLQG�IDUP� DUHD�� � 7KH� UHVXOWV� SUH� DQG� SRVW�GHYHORSPHQW� DSSHDU� YHU\� VLPLODU���([DPLQLQJ� WKH� GHSRVLWLRQ� DUHD� DGMDFHQW� WR� WKH� ZLQG� IDUP� LQGLFDWHV� WKDW� WKH�SRVLWLRQ�RI�PD[LPXP�FRQFHQWUDWLRQ�FKDQJHV�E\�DURXQG����P��ZLWK�D�FKDQJH�LQ� SHDN� FRQFHQWUDWLRQ� RI� DURXQG� ���� EXW� WKH� RYHUDOO� SRVLWLRQ� RI� WKH�GHSRVLWLRQDO� DUHD� LV� XQFKDQJHG�� � ,Q� VHFWLRQ�� WKH� RYHUDOO� FRQFHQWUDWLRQ� RI� QHW�VHGLPHQW� GHSRVLWLRQ� UHPDLQV� UHODWLYHO\� XQFKDQJHG�� KRZHYHU� VPDOO� YDULDWLRQV�DUH�HYLGHQW�DFURVV�7UDQVHFW���ZKHUH�VRPH�GHSRVLWLRQ� LV�GLVSODFHG�RYHU�VPDOO�GLVWDQFHV�
)LJXUH������LOOXVWUDWHV�WKH�SDWWHUQ�LQ QHW�GHSRVLWLRQ�IRU�D�VHULHV�RI�HYHQWV�ZLWK�DQG�ZLWKRXW� WKH�ZLQG� IDUP� IRU� WKH� µW\SLFDO¶� VFHQDULR� DQG� DSSO\LQJ� WKH� VDPH�K\SRWKHWLFDO�SDWKZD\�XVHG� IRU� WKH� µUHDVRQDEOH�ZRUVW�FDVH¶�� �7KH� UHVXOWV�ZLWK�DQG� ZLWKRXW� WKH� ZLQG� IDUP� DUH� DJDLQ� YHU\� VLPLODU�� ZLWK� WKH� SRVLWLRQ� RI� WKH�PD[LPXP�FRQFHQWUDWLRQ�FKDQJLQJ�E\�RQO\���P�DQG�WKH�SHDN�FRQFHQWUDWLRQ�E\��������$JDLQ��WKH�RYHUDOO�GHSRVLWLRQDO�DUHD�LV�XQFKDQJHG�
,Q�QDWXUDO�V\VWHPV� WKHUH� LV�XVXDOO\� IUHTXHQW�DQG� UHODWLYHO\�FRQWLQXRXV�FKDQJH�JRLQJ�RQ�RYHU�WKH�VXUIDFH�RI�D�VDQGEDQN��VXFK�DV�WKH�FKDQJH�RI�VKDSH��SRVLWLRQ�DQG�RULHQWDWLRQ�RI�VDQG�ZDYHV�UHVSRQGLQJ�WR�FKDQJHV�LQ�ZDWHU�IORZV�UHVXOWLQJ�IURP� VHDVRQDO� HIIHFWV� DQG� IURP� VXUJHV�� � /RFDO� DFFXPXODWLRQV� DSSHDU� GXH� WR�WKHVH�VDPH�LQIOXHQFHV�DQG�GLVDSSHDU��WKRXJK�WKH�WLPH�VFDOH��ZKLOVW�VRPHWLPHV�VKRUW��DUH�QRW�UHJXODU�
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6FRXU
3UHGLFWLQJ� WKH� DEVROXWH� GHYHORSPHQW� RI� VFRXU� LV� SUHVHQWO\� EH\RQG� WKH�FDSDELOLW\�RI�FRQYHQWLRQDO� µFRDVWDO�DUHD¶�PRGHOOLQJ�VFKHPHV��VXFK�DV� WKH�RQH�GHVFULEHG� SUHYLRXVO\�� � 6FRXU� GHYHORSPHQW� LV� D� FRPSOH[� SURFHVV� LQYROYLQJ�WKUHH�GLPHQVLRQDO� ���'�� WXUEXOHQW� IORZV� DQG� FRPSOH[� ERXQGDU\� OD\HU�LQWHUDFWLRQV�� � ,Q� VKDOORZ� ZDWHU� DQG� H[SRVHG� FRDVWDO� ORFDWLRQV� WKH� IRUP� RI�WXUEXOHQFH� ZLOO� LQFOXGH� ERWK� WLGDO� DQG� ZDYH� HIIHFWV�� � 7KH� DFFXUDF\� RI�SUHGLFWLRQV�EDVHG�RQ�FRQYHQWLRQDO�PRGHOV�LV�TXHVWLRQDEOH��HYHQ�LI�D���'�PRGHO�ZDV�DSSOLHG���$�KLJKO\�GHWDLOHG�JULG�VFKHPH�ZRXOG�EH�UHTXLUHG�WR�UHVROYH�ERWK�WKH� WXUELQH� VXSSRUW� VWUXFWXUH� DQG� WKH� IRUP� RI� WXUEXOHQW�ZDNHV�� � 6XFK� D� KLJK�OHYHO� RI� UHVROXWLRQ� ZKLFK� ZRXOG� PDNH� LW� LPSUDFWLFDO� WR� UHVROYH� PXOWLSOH�WXUELQHV�VHSDUDWHG�E\�ORQJ�GLVWDQFHV�
:KLOVW�WKH�FRQYHQWLRQDO�PRGHOOLQJ�DSSURDFKHV�DUH�XQVXLWHG�WR�SUHGLFWLQJ�VFRXU�IRUPDWLRQ� WKH\� FDQ� VWLOO� EH� FRQVLGHUHG� VXLWHG� WR� LQYHVWLJDWLQJ� JHQHUDO� IORZ�SDWWHUQV��ZDYHV�DQG�VHGLPHQW� WUDQVSRUW�SURFHVVHV�� �$V�VXFK�WKH\�VLPSOLI\�WKH�ILQH�VFDOH�WXUEXOHQW�IORZ�HIIHFWV�ZLWK�WXUEXOHQW�FORVXUH�VFKHPHV�DFWLQJ DW�D�JULG�FHOO�OHYHO���)XUWKHUPRUH��LQ�FRQGLWLRQV�ZKHUH�VFRXU�PD\�EHFRPH�DQ�LVVXH��LW�LV�DQWLFLSDWHG� WKDW� GHVLJQ� FRQVLGHUDWLRQV� ZLOO� DGGUHVV� WKLV� DQG� SURYLGH� VXLWDEOH�VFRXU� SURWHFWLRQ� IRU� WKH� VWUXFWXUH�� � ,Q� VXFK� FDVHV�� WKH� SUREOHP� RI� VFRXU� DQG�HURVLRQ�RI�VHGLPHQWV�DGMDFHQW�WR�WKH�VWUXFWXUHV�LV�HOLPLQDWHG�
7R� DVVLVW� VXFK� GHVLJQ� UHTXLUHPHQWV�� D� SUDFWLFDO� DSSURDFK� WR� HVWLPDWLQJ� VFRXU�GHYHORSPHQW�LV�WR�FRQVLGHU�WKH�VFDOH�DQG�VKDSH�RI�WKH�VWUXFWXUH�WR�EH�SODFHG�RQ�WKH� VHD�EHG��DORQJ�ZLWK� WKH�SUHGLFWHG�FRDVWDO�SURFHVV�FRQGLWLRQV�SURYLGHG�E\�µFRDVWDO�DUHD¶�PRGHOV�DQG�XVH�WKLV�LQIRUPDWLRQ�LQ�D�VXLWDEOH�HPSLULFDO�DSSURDFK�WR� HVWLPDWH� VFRXU� GHSWKV�� � 6HFWLRQ� ����L� SURYLGHV� DQ� RYHUYLHZ� RI� WKH� PDLQ�LVVXHV� IRU� PDULQH� VFRXU� DQG� $SSHQGL[� *��� SURYLGHV� IXUWKHU� GHWDLOV� RQ�HVWLPDWLQJ� VFRXU� GHYHORSPHQW�� DORQJ� ZLWK� H[DPSOHV� IURP� VLPLODU� W\SHV� RI�LQVWDOODWLRQV�
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� *8,'(/,1(6�)25�6,7(�63(&,),&�678',(6
��� 2YHUYLHZ
:KLOVW�WKH�SUHVHQW�VWXG\�KDV�GHPRQVWUDWHG�WKDW�K\SRWKHWLFDO�µUHDVRQDEOH�ZRUVW�FDVH¶� DQG� µW\SLFDO¶� VFHQDULRV� DSSHDU� WR� KDYH� QR�PDMRU� LQIOXHQFH� RQ� UHJLRQDO�FRDVWDO� SURFHVVHV� WKHUH� VWLOO� UHPDLQV� WKH� UHTXLUHPHQW� IRU� DQ� DGHTXDWH�XQGHUVWDQGLQJ� RI� WKH� ORFDO� FRDVWDO� HQYLURQPHQW� IRU� D� VXFFHVVIXO� ZLQG� IDUP�GHYHORSPHQW��LQ�WHUPV�RI�

x 'HVLJQLQJ�D�VFKHPH�WKDW�FDQ�FRSH�ZLWK�WKH�HQYLURQPHQWDO��ZLQG��ZDYH��WLGDO��VHD�EHG��FRQGLWLRQV��LH�E\�HVWDEOLVKLQJ�GHVLJQ�SDUDPHWHUV��x 'HVLJQLQJ� D� VFKHPH� WKDW� WKH� ORFDO� HQYLURQPHQW� FDQ� DFFRPPRGDWH� �LH�WKH�VXEMHFW�RI�WKH�(,$��
'HWDLOHG�GHVLJQ�FRQVLGHUDWLRQV�ZLOO�WKHUHIRUH�QHHG�WR�EH�FDUULHG�RXW�IRU�HDFK�RI�WKH�SURSRVHG�ZLQG�IDUP�VLWHV� WR�GHWHUPLQH� WKH� OLNHO\�K\GURG\QDPLF� ORDGV�RQ�VWUXFWXUHV��ZKLFK�LQ�WXUQ�PD\�DOVR�LQIOXHQFH�WKH�FKRLFH�RI�VXLWDEOH�IRXQGDWLRQ�W\SHV�� � ,Q�DGGLWLRQ��ORFDO�VFRXULQJ�DURXQG�IRXQGDWLRQV�DUH�OLNHO\�WR�EH�D�PDLQ�FRQFHUQ��DQG�PD\ DOVR�SRVH�D�SUREOHP�IRU�WKH�VWDELOLW\�RI�WKH�VWUXFWXUH���6FRXU�SURWHFWLRQ�DURXQG�WKH�EDVH�PD\�WKHUHIRUH�EH�UHTXLUHG�
7KH� YDULRXV� VWDJHV� RI� WKH� ZLQG� IDUP� GHYHORSPHQW� ZLOO� DOVR� QHHG� WR� EH�HYDOXDWHG�DV�SDUW�RI�WKH�(,$�WKURXJK�SUH�FRQVWUXFWLRQ��FRQVWUXFWLRQ� RSHUDWLRQ�DQG�GHFRPPLVVLRQLQJ�SKDVHV�� �7KH�SUHVHQW�VWXG\�KDV� IRFXVVHG�RQ�H[DPLQLQJ�WKH� SRWHQWLDO� HIIHFWV� UHODWHG� WR� WKH� RSHUDWLRQ� SKDVH�� � ,Q� WKH� FRQVWUXFWLRQ� DQG�GHFRPPLVVLRQLQJ�SKDVHV��WKH�VLWH�ZRUN�RQ�WXUELQHV�DQG�FDEOHV�KDV�WKH�SRWHQWLDO�WR� FDXVH� VRPH� VKRUW�WHUP�� WHPSRUDU\� HIIHFWV� RQ� WKH� VHD� EHG� DQG� WR� UDLVH�VXVSHQGHG�VHGLPHQW�OHYHOV�
$� FRDVWDO� SURFHVV� VWXG\� LV� WKHUHIRUH� UHTXLUHG� WR� GHVFULEH� WKH� VLWH� VSHFLILF�FRDVWDO� SURFHVVHV�� � $Q� RXWOLQH� IRU� VXFK� D� VWXG\� LV� SURYLGHG� EHORZ�ZKLFK� LV�H[SHFWHG�WR�LQFOXGH�
x LQLWLDO� UHYLHZ� RI� VLWH� FKDUDFWHULVWLFV� WR� GHWHUPLQH� WKH� OHYHO� RI� H[LVWLQJ�LQIRUPDWLRQ�DQG�SUHVHQW�NQRZOHGJH��LQFOXGLQJ�� DSSUDLVDO�RI�FRDVWDO�SURFHVV�SDUDPHWHUV� LGHQWLILFDWLRQ�DQG�HYDOXDWLRQ�RI�H[LVWLQJ�GDWD�DQG�PRGHOV� LGHQWLILFDWLRQ�RI�GDWD�JDSV� VFRSH�IRU�QHZ�VXUYH\V� UHTXLUHPHQWV�IRU�IXUWKHU�VWXGLHV�DQG�PRGHOOLQJx DGGLWLRQDO�GDWD�FROOHFWLRQx GHWDLOHG�LQYHVWLJDWLRQV��ZLWK�FRQVLGHUDWLRQ�RI� EDVHOLQH�GHVFULSWLRQ��SUH�GHYHORSPHQW�� FRQVWUXFWLRQ�LVVXHV� RSHUDWLRQ�DQG�PDLQWHQDQFH� GHFRPPLVVLRQLQJ�SKDVH
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:KHUH� PRGHOOLQJ� LV� XVHG�� VXIILFLHQW� VLWH� GDWD� LV� UHTXLUHG� WR� FRQILJXUH� DQG�FDOLEUDWH� WKH�PRGHO� WR� HQVXUH� SUHGLFWLRQV� FDQ� EH�PDGH�ZLWK� D� JRRG� OHYHO� RI�UHOLDELOLW\�DQG�FRQILGHQFH��
&()$6� KDV� SUHSDUHG� D� JXLGDQFH� QRWH� IRU� (,$� UHTXLUHPHQWV� LQ� UHVSHFW� RI�)(3$� DQG� &3$� UHTXLUHPHQWV� �&()$6�� ������� DQG� UHIHUV� WR� WKH� VFRSH� WR� D�FRDVWDO�LPSDFW�VWXG\�
7KH� FRDVWDO� SURFHVV� VWXG\� QHHGV� WR� FRQVLGHU� WKH� LVVXHV� RI� ZDYHV�� WLGHV� DQG�VHGLPHQWV�LQ�DQ�LQWHJUDWHG�PDQQHU�VLQFH�WKHVH�SURFHVV�DUH�QRW�LQGHSHQGHQW�RI�HDFK�RWKHU�� HVSHFLDOO\� LQ� VKDOORZ�ZDWHU�� �7KLV�KDV� LPSRUWDQW� LPSOLFDWLRQV� IRU�DQ\� GDWD� FROOHFWLRQ� SURJUDPPHV�� SDUWLFXODUO\�ZKHQ� WKH� GDWD� LV� WR� EH� XVHG� WR�VXSSRUW�VLWH�VSHFLILF�PRGHOOLQJ���7KH�PDLQ�HOHPHQWV�IRU�VXFK�LQYHVWLJDWLRQV�DUH�GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQV�
��� :DYHV
7KH�ZDYH�FRQGLWLRQV�DW�HDFK�VLWH�VKRXOG�EH�LQYHVWLJDWHG�WR�VXSSRUW�WKH�GHVLJQ�DQG�RSHUDWLRQDO�FRQVLGHUDWLRQV�DV�ZHOO�DV�WKH�(,$�VWXGLHV���7KHVH�UHTXLUHPHQWV�LQYROYH�WKH�GHWDLOHG�HYDOXDWLRQ�RI�ZDYH�VWDWLVWLFV�DW�WKH�GHYHORSPHQW�VLWH���7KH�GLIILFXOW\�LV�WKDW�EHFDXVH�ZLQG�IDUPV�DUH�SRVLWLRQHG�LQ�FRDVWDO�DUHDV�LQ�VKDOORZ�ZDWHU� DQG� RIWHQ� RQ� VDQGEDQNV�� VXIILFLHQW� PHDVXUHG� GDWD� DUH� QRW� XVXDOO\�DYDLODEOH�
$Q�LQLWLDO�EURDG�DVVHVVPHQW�RI�WKH�FKDUDFWHULVWLF�µRIIVKRUH¶�ZDYH�FRQGLWLRQV�LQ�8.�FRDVWDO�ZDWHUV�FDQ�EH�PDGH�ZLWK� UHIHUHQFH� WR� WKH�'HSDUWPHQW�RI�(QHUJ\�:DYH�&OLPDWH�$WODV�IRU�WKH�%ULWLVK�,VOHV��'2(��������
����D ,QIRUPDWLRQ�UHTXLUHPHQWV
x 'HVLJQ�FRQGLWLRQV
7KH� LQLWLDO� VWDJH� LQ� FRQVLGHULQJ� WKH� LPSRUWDQFH�RI�ZDYHV� DW� WKH�GHYHORSPHQW�VLWH�LV�WR�GHWHUPLQH�WKH�H[SRVXUH�RI�HDFK�DUHD�WR�RIIVKRUH�ZDYHV�
,Q�FRQYHQWLRQDO�SUDFWLFH��RIIVKRUH�VWUXFWXUHV�DUH�GHVLJQHG�WR�ZLWKVWDQG�D�VHW�RI�µGHVLJQ� FRQGLWLRQV¶� ZLWK� D� VSHFLILHG� DYHUDJH� UHFXUUHQFH� LQWHUYDO�� � 7KH�UHFXUUHQFH� LQWHUYDO� RU� µUHWXUQ� SHULRG¶� LV� RIWHQ� VHW� DW� �� \HDUV�� DOWKRXJK� RWKHU�SHULRGV� PD\� EH� VHOHFWHG�� � 7KH� VHW� RI� FRQGLWLRQV� ZLOO� XVXDOO\� LQFOXGH� WKH�IROORZLQJ�

x VHD�VWDWH��XVXDOO\�VSHFLILHG�E\�WKH�VLJQLILFDQW�ZDYH�KHLJKW��+V�x FKDUDFWHULVWLF�ZDYH�SHULRG�RI�WKH�GHVLJQ�VHD�VWDWH��XVXDOO\�VSHFLILHG�DV�WKH�PHDQ�]HUR�FURVVLQJ SHULRG��7]�x FUHVW�WR�WURXJK�KHLJKW�RI�WKH�KLJKHVW�LQGLYLGXDO�ZDYH�x SHULRG�RI�WKH�KLJKHVW�LQGLYLGXDO�ZDYH�x KHLJKW�RI�WKH�KLJKHVW�LQGLYLGXDO�FUHVW�x µVWLOO�ZDWHU�OHYHO¶��LH�WKH�FRPELQDWLRQ�RI�VXUJH��ZDYH�VHW�XS�DQG�WLGH��
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x PD[LPXP�VXUIDFH�HOHYDWLRQ�WDNLQJ�LQWR�DFFRXQW�WKH�ZDYH�FUHVW�DQG�WKH�VWLOO�ZDWHU�OHYHO�
,Q�DGGLWLRQ��WKH�PD[LPXP�FXUUHQW�VSHHG�LQFOXGLQJ�VXUJH�LQGXFHG�FXUUHQWV�ZLOO�XVXDOO\� EH� UHTXLUHG�� �7KLV� KDV� D� EHDULQJ� RQ� WKH� VHYHULW\� RI� VFRXU� DURXQG� WKH�VWUXFWXUH� DQG� LQGLUHFWO\� LQIOXHQFHV� WKH� ZDYH� KHLJKW�� � ,Q� IDFW�� PDQ\� RI� WKH�HOHPHQWV� RI� WKH� GHVLJQ� VHW� DUH� LQWHUGHSHQGHQW�� IRU� H[DPSOH�� GXULQJ� VHYHUH�FRQGLWLRQV�WKH�ORFDO�VWLOO�ZDWHU�OHYHO�LV�WKH�PRVW�LPSRUWDQW�GHWHUPLQDQW�RI�ZDYH�KHLJKW�
x 2SHUDWLRQDO�VWDWLVWLFV
,Q� DGGLWLRQ� WR� WKH� GHVLJQ� FULWHULD�� WKHUH� LV� XVXDOO\� D� QHHG� IRU� RSHUDWLRQDO�VWDWLVWLFV� VR� WKDW� LQVWDOODWLRQ�� RSHUDWLRQ� DQG� PDLQWHQDQFH� DFWLYLWLHV� FDQ� EH�SODQQHG� HFRQRPLFDOO\�� � )RU� LQVWDOODWLRQ� DFWLYLWLHV� WKH� FRQFHUQ� ZRXOG� EH� WR�DVVHVV� WKH� OLNHOLKRRG� RI� FRQGLWLRQV� ZKLFK� ZRXOG� SUHYHQW� WKH� RSHUDWLRQ� RI�LQVWDOODWLRQ� YHVVHOV� DQG� RWKHU� HTXLSPHQW�� � )RU� PDLQWHQDQFH� DFWLYLWLHV� WKH�UHTXLUHPHQW�ZRXOG�EH�IRU�DFFHVVLELOLW\�VWDWLVWLFV���7KDW�LV��WKH�SURSRUWLRQ�RI�WKH�WLPH�GXULQJ�ZKLFK�WKH�WXUELQHV�DUH�DFFHVVLEOH�IRU�PDLQWHQDQFH�
x (,$�UHTXLUHPHQWV
6XIILFLHQW�GDWD� WR�SURYLGH�D�EDVHOLQH�GHVFULSWLRQ�RI�ZDYHV�SURSDJDWLQJ�DFURVV�WKH� GHYHORSPHQW� VLWH� DQG� WRZDUGV� DGMDFHQW� FRDVWOLQHV�� � 3RVW�FRQVWUXFWLRQ�DQDO\VLV�RI�ZDYH�UHJLPH� WR�GHWHUPLQH� WKH�SRWHQWLDO�FKDQJHV� LQ�ZDYH�SDWWHUQV�DQG�WKH�FRQVHTXHQFH�WR�VHGLPHQW�WUDQVSRUW�
����E 'HVFULSWLRQ�RI�WKH�ORFDO�ZDYH�FOLPDWH
7KH�ZDYH�FOLPDWH�ORFDO�WR�WKH�ZLQG�IDUP�VLWH�FDQ�EH�GHWHUPLQHG�LQ�D�QXPEHU�RI�ZD\V�
x )URP�PHDVXUHG�GDWD
,I�WKHUH�LV�D�ORQJ�GDWD�VHW�RI�ZDYH�PHDVXUHPHQWV�DW�WKH�VLWH��WKHQ�WKH�SUREOHP�LV�FRPSDUDWLYHO\� VWUDLJKWIRUZDUG�� � 7KH� GDWD� VHW� VKRXOG� LGHDOO\� FRQVLVW� RI�PHDVXUHPHQWV�PDGH�DW�UHJXODU�LQWHUYDOV�RI��VD\����KRXUV�DQG�H[WHQG�RYHU�PDQ\�\HDUV�� � )URP� WKLV� GDWD� PDQ\� RI� WKH� GHVLJQ� DQG� RSHUDWLRQDO� VWDWLVWLFV� FDQ� EH�GHWHUPLQHG� XVLQJ� VWDQGDUG� WHFKQLTXHV�� � 8QIRUWXQDWHO\�� WKLV� LV� UDUHO\� WKH�VLWXDWLRQ�DQG�RWKHU�DSSURDFKHV�KDYH�WR�EH�FRQVLGHUHG�
,I�VKRUW�WHUP�PHDVXUHPHQWV�DUH�DYDLODEOH�LQ�WKH�JHQHUDO�DUHD�RI�WKH�ZLQG�IDUP�WKHVH�FDQ�EH�XVHG�WR�YDOLGDWH�RXWSXW�RI�ZDYH�JHQHUDWLRQ�PRGHOV�
x )URP�PRGHOOHG�GDWD
7KHUH�QRZ�H[LVW�VHYHUDO�GDWDEDVHV�IRU�SUHGLFWHG�RIIVKRUH�ZDYH�FRQGLWLRQV��HJ�0HW� 2IILFH� :DYH� PRGHO�� 1(66�� HWF�� ZKLFK� KDYH� EHHQ� GHWHUPLQHG� IURP�KLVWRULFDO�ZLQG�GDWD���7KHVH�GDWDEDVHV�FRQWDLQ�ZDYH�LQIRUPDWLRQ�IURP�WKH�SDVW���GHFDGHV�DQG�FRQVWLWXWH�DQ�HQRUPRXVO\�YDOXDEOH�UHVRXUFH���7KHLU�PDLQ�EHQHILW�
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LV�WKDW�WKH\�RIIHU�FRPSOHWH��RU�DOPRVW�FRPSOHWH��GDWD�FRYHUDJH�RYHU�D�YDVW�DUHD���7KH\� DOVR� LQFOXGH� LQIRUPDWLRQ� RQ�ZDYH� GLUHFWLRQ�ZKLFK� LV� LPSRUWDQW� IRU� WKH�SURFHVV�RI�WUDQVIRUPLQJ�WKH�SUHGLFWHG�ZDYHV�WR�WKH�ORFDO��ZLQG�IDUP��SRVLWLRQ�
7KH� FRQYHQWLRQDO� DSSURDFK� LV� WR� VHOHFW� DQ� RIIVKRUH� GDWD� SRLQW� DV� QHDU� DV�SRVVLEOH�WR�VHDZDUG�RI�WKH�VLWH�DQG�WR�XVH�D�ORFDO�ZDYH�PRGHO��ZKLFK�LQFOXGHV�DSSURSULDWH� VKDOORZ�ZDWHU� SURFHVVHV�� WR� WUDQVIRUP� WKH� RIIVKRUH�ZDYHV� WR� WKH�ORFDWLRQ�RI�WKH�ZLQG�IDUP�
$�SUREOHP�LV�WKDW�RIIVKRUH�GDWD�DUH�UHSUHVHQWDWLYH�RI�GHHS�ZDWHU�ZDYHV�DQG�DUH�RQO\�DYDLODEOH�DW�UHVROXWLRQ�RI�JULG�SRLQWV� LQ� WKH�PRGHO�� �$�W\SLFDO�UHVROXWLRQ�PD\�EH�LQ�RI�WKH�RUGHU�RI���NP���0RUHRYHU��WKH�FRDVW�FRQVWLWXWHV�RQH�ERXQGDU\�RI�WKH�PRGHO�DQG�WKH�ILUVW�SRLQWV�WR�VHDZDUG�PD\�QRW�EH�ZKROO\�UHOLDEOH�
x 'DWD�YDOLGDWLRQ
7KH�UHFRPPHQGHG�SURFHGXUH�LV�WR�YDOLGDWH�GDWD�IURP�D�SRVVLEOH�RIIVKRUH�JULG�SRLQW� DJDLQVW� VKRUW�WHUP�PHDVXUHPHQWV�� ZKHUH� WKHVH� DUH� DYDLODEOH�� WR� HQVXUH�WKDW� WKH� GDWD� DUH� DFFXUDWH�� $QRWKHU� SRVVLELOLW\� LV� WR� XQGHUWDNH� VRPH�PHDVXUHPHQWV�DW�WKH�VLWH�DQG�YDOLGDWH�WKH�WUDQVIRUPHG�GDWD�DJDLQVW�WKHVH���7KLV�KDV�WKH�DGYDQWDJH�WKDW�WKH�GDWD�YDOLGDWLRQ�LV�FDUULHG�RXW�DW�WKH�DFWXDO�VLWH�
����F 7UDQVIRUPDWLRQ�RI�WKH�2IIVKRUH�'DWD�6HW�
,I� WKH EDWK\PHWU\�RI� WKH�VLWH� LV�UHODWLYHO\�VLPSOH�� WKHQ�RIIVKRUH�ZDYHV�FDQ�EH�WUDQVIHUUHG� WR� WKH� GHYHORSPHQW� VLWH� XVLQJ� VWDQGDUG� VKRDOLQJ� DQG� UHIUDFWLRQ�HTXDWLRQV�� DORQJ�ZLWK� VRPH� SURFHGXUH� WR� DOORZ� IRU� HQHUJ\� ORVV� GXH� WR�ZDYH�EUHDNLQJ�DQG�VHD�EHG�IULFWLRQ���6XFK�D�VFKHPH�LV�IDLUO\�UDSLG�WR�DSSO\�DQG�KDV�WKH�DGYDQWDJH�WKDW� WKH�ZKROH�RIIVKRUH�GDWD�VHW�FDQ�EH�WUDQVIRUPHG�WR�SURYLGH�GHVLJQ�DQG�RSHUDWLRQDO�FULWHULD�IURP�WKH�VWDWLVWLFV�RI�WKH�WUDQVIRUPHG�GDWD�
+RZHYHU��LQ�JHQHUDO�WKH�EDWK\PHWU\�RI�WKH�VLWH�LV�XQOLNHO\�WR�EH�VLPSOH�HQRXJK�IRU� WKLV� DSSURDFK�� � ,Q� VXFK� FDVHV� LW� LV� DGYLVHG� WR� XVH� D� GHWDLOHG� JULGGHG�EDWK\PHWU\� WR� UHVROYH� VXFK�YDULDWLRQV� DQG� DV� LQSXW� WR� D�ZDYH� WUDQVIRUPDWLRQ�PRGHO�� �$SSHQGL[�)�SURYLGHV� VRPH� IXUWKHU�GHWDLOV�RQ� WKHVH� W\SHV�RI�PRGHOV��ZKLFK�QHHG�WR�LQFOXGH�WKH�IROORZLQJ�SURFHVVHV��DV�D�PLQLPXP�

x 5HIUDFWLRQ�DQG�VKRDOLQJx :DYH�FXUUHQW�LQWHUDFWLRQx /RVV�RI�HQHUJ\�E\�ZDYH�EUHDNLQJx /RVV�RI�HQHUJ\�E\�VHDEHG�IULFWLRQ
7KLV� LV� D� VXEVHW� RI� WKH� SK\VLFDO� SURFHVVHV� ZKLFK� DIIHFW� ZDYHV� LQ� VKRDOLQJ�ZDWHU�� � 2WKHU� SURFHVVHV�� VXFK� DV� GLIIUDFWLRQ� DURXQG� ODUJH� IHDWXUHV�� PD\� EH�QHFHVVDU\�� HVSHFLDOO\� LQ� VLWXDWLRQV� ZKHUH� WKH� UDWLR� RI� WKH� SLOH� GLDPHWHU� WR�ZDYHOHQJWK�LV�!������7KH�UHVXOWV�RI�VXFK�PRGHOV�ZLOO�SURYLGH�D�UHJLRQDO��IDU�ILHOG�� GHVFULSWLRQ� RI� WKH� ZDYH� UHJLPH� DQG� TXDQWLILFDWLRQ� RI� LQFLGHQW� ZDYHV�DUULYLQJ�DW�WKH�GHYHORSPHQW�VLWH�
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0RVW�ZLQG�IDUP�VLWHV��FHUWDLQO\�WKRVH�LQ�WKH�ILUVW�URXQG��DUH�ORFDWHG�LQ�VKDOORZ�ZDWHU�ZKHUH�QRQ�OLQHDU�ZDYH�SURFHVVHV�EHFRPH�LPSRUWDQW���7R�UHSUHVHQW�WKHVH�HIIHFWV�UHTXLUHV�WKH�XVH�RI�D ORFDO�ZDYH�PRGHO�ZKLFK�PD\�QRW�EH�HFRQRPLFDOO\�IHDVLEOH� IRU� WKH� ZKROH� RIIVKRUH� GDWD� VHW�� � 8QGHU� WKHVH� FLUFXPVWDQFHV�� WKH�VWDWLVWLFV� RI� WKH� RIIVKRUH� GDWD� VHW� VKRXOG� EH� XVHG� WR� GHWHUPLQH� D� QXPEHU� RI�GHVLJQ� VHD� VWDWHV� ZKLFK� VHHP� OLNHO\� WR� SURGXFH� WKH� ZRUVW� FRQGLWLRQV� LQ� WKH�ZLQG�IDUP�DUHD��LQFOXGLQJ�D�QXPEHU�RI�GLUHFWLRQV�RI�DSSURDFK���7KH�ORFDO�ZDYH�PRGHO�ZLOO�QHHG�WR�LQFOXGH�D�GHVFULSWLRQ�RI�WKH�PDLQ�VWUXFWXUDO�HOHPHQWV�RI�WKH�RIIVKRUH�ZLQG� IDUP�ZKLFK� VWDQG� LQ� WKH�SDWK�RI�ZDYHV�� VR� WKDW� UHIOHFWLRQ� DQG�GLIIUDFWLRQ�HIIHFWV�EURXJKW�DERXW�E\�WKHVH�VWUXFWXUHV�LV�GHVFULEHG�
7KH�QHDU�VKRUH�PRGHO� LV� WKHQ�DSSOLHG�XVLQJ� MXVW� WKHVH� VHD� VWDWHV�� � ,W�PXVW�EH�UHPHPEHUHG� WKDW�ZLWK� WKLV� DSSURDFK� RSHUDWLRQDO� VWDWLVWLFV� IRU� WKH�ZKROH� GDWD�VHW�DUH�QRW�DYDLODEOH��
����G (IIHFWV�RI�WKH�WXUELQH�VXSSRUW�VWUXFWXUHV�RQ�ZDYHV
7KLV�VWXG\�KDV�VKRZQ�WKDW�IRU�JHQHUDO�ZDYH�FRQGLWLRQV��WKRVH�RFFXUULQJ�PDQ\�WLPHV� HDFK� \HDU�� DQG� IRU� VOHQGHU� VWUXFWXUHV� �PRQR�SLOHV�� WKH� HIIHFWV� RI� WKH�SODFHPHQW� RI� WKH� WXUELQHV� LV� PLQLPDO�� � )RU� VLWH� VSHFLILF� LQYHVWLJDWLRQV� WKLV�FRQFOXVLRQ� UHTXLUHV� IXUWKHU� YDOLGDWLRQ� DJDLQVW� DFWXDO� GDWD� WR� VXSSRUW� WKH�(,$�DQG� GHVLJQ� FRQVLGHUDWLRQV�� � )RU� PRUH� H[WUHPH� FRQGLWLRQV� DQG� IRU� ODUJHU�VWUXFWXUHV� �HJ� JUDYLW\� EDVHV�� WKH� HIIHFW� RQ� WKH�ZDYH� FOLPDWH�ZLWKLQ� WKH�ZLQG�IDUP�GXH�WR VFDWWHULQJ�IURP�WKH�VXSSRUW�VWUXFWXUHV�PD\�OHDG�WR�D�ORFDO�SDWWHUQV�RI�VWDQGLQJ�ZDYHV�ZKLFK�ZLOO�QHHG�WR�EH�HYDOXDWHG�IRU�RSHUDWLRQDO�VWDWLVWLFV�
��� 7LGHV$V�ZLWK�ZDYHV��GHVLJQ�DQG�RSHUDWLRQDO�OLPLWV�EURXJKW�DERXW�E\�WLGDO�YDULDWLRQV�DUH� DOVR� UHTXLUHG�� DV� DUH� GHWDLOV� RI� WKH� WLGDO� UHJLPH� IRU� WKH�(,$�� � ,Q� VKDOORZ�ZDWHU��WKH�WLGDO�UHJLPH�DOVR�H[HUWV�D�GLUHFW�LQIOXHQFH�RQ�ORFDO�ZDYHV�E\�GHSWK�YDULDWLRQV�WKURXJK�WKH�WLGDO�F\FOH�DQG�E\�ZDYH�FXUUHQW�LQWHUDFWLRQV�
����D ,QIRUPDWLRQ�UHTXLUHPHQWV
x 'HVLJQ�FRQGLWLRQV
)RU�GHVLJQ�SXUSRVHV�WKH�SHDN�WLGDO�FXUUHQWV�DQG�ODUJHVW�ZDWHU�HOHYDWLRQV�DUH�RI�PDLQ� LQWHUHVW�� � 3HDN� ZDWHU� HOHYDWLRQV� ZLOO� DOVR� QHHG� WR� FRQVLGHU� WKH�FRQWULEXWLRQ� IURP� QRQ�WLGDO� VXUJHV�� ZKLFK� PD\� UHVXOW� LQ� HLWKHU� SRVLWLYH� RU�QHJDWLYH� YDULDWLRQV� WR� WKH WLGDO� OHYHO�� � 7KH� GHSHQGHQF\� EHWZHHQ� SHDN�ZDWHU�OHYHOV�DQG�SHDN�ZDYHV�DOVR�EHFRPHV�LPSRUWDQW�LQ�GHWHUPLQLQJ�ZDYH�ORDGV�DQG�VODPPLQJ�IRUFHV�
x 2SHUDWLRQDO�OLPLWV
)RU� RSHUDWLRQDO� DQG�PDLQWHQDQFH� SXUSRVHV�� VXIILFLHQW�ZDWHU� GHSWKV� DQG� FDOP�FRQGLWLRQV�DUH�UHTXLUHG�IRU�LQVWDOODWLRQ�DQG�DFFHVV���6RPH�ILUVW�URXQG�VLWHV�DUH�
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LQ�HVSHFLDOO\�VKDOORZ�DUHDV�ZKLFK�PD\�OLPLW�DFFHVV�GXULQJ�SHULRGV�RI�YHU\�ORZ�WLGH�
x (,$�UHTXLUHPHQWV
$� GHVFULSWLRQ� RI� WKH� WLGDO� UHJLPH� LV� UHTXLUHG� IRU� SUH� DQG� SRVW�FRQVWUXFWLRQ�SKDVHV� WR� GHWHUPLQH� WKH� SRWHQWLDO� FKDQJHV� LQ� IORZ� SDWWHUQV� DQG� KRZ� WKHVH�PLJKW�HIIHFW�ERWK�WKH�ZDYH�DQG�VHGLPHQW�UHJLPH�
����E 'HVFULSWLRQ�RI�WKH�ORFDO�WLGDO�UHJLPH
$V�ZLWK�ZDYHV��WKH�WLGDO�UHJLPH�ORFDO�WR�WKH�ZLQG�IDUP�VLWH�FDQ�EH�GHWHUPLQHG�LQ�D�QXPEHU�RI�ZD\V�

x GLUHFWO\�IURP�PHDVXUHG�GDWDx IURP�D�FDOLEUDWHG�PRGHO
7LGDO�YDULDWLRQV�WHQG�WR�IROORZ�D�UHJXODU�SDWWHUQ�RI�UHSHDWLQJ�F\FOHV�ZLWK�WKHLU�PDMRU� LQIOXHQFH� GHWHUPLQHG� E\� WKH� SRVLWLRQ� RI� WKH� VXQ� DQG� PRRQ�� � 7KHVH�YDULDWLRQV� FUHDWH� GDLO\� KLJK� DQG� ORZ�ZDWHU� HYHQWV� DQG� SHULRGV� RI� VSULQJ� DQG�QHDS�UDQJHV�
0RVW�XVHIXO�PHDVXUHG�GDWD�VHWV�ZLOO�FRYHU�WKH�IXOO�UDQJH�LQ�WLGDO�YDULDWLRQ�DQG�EH� RI� VXLWDEOH� TXDOLW\� WR� HQDEOH� KDUPRQLF� DQDO\VLV� WR� EH� SHUIRUPHG�� � ,I�VXIILFLHQW� GDWD� H[LVW� WR� TXDQWLI\� WKH� VSDWLDO� DQG� WHPSRUDO� YDULDWLRQ LQ� WLGHV�DFURVV� WKH� GHYHORSPHQW� VLWH� WKHQ� GHVLJQ� SDUDPHWHUV� FDQ� EH� GHWHUPLQHG�GLUHFWO\���
7KH�VSDWLDO�YDULDWLRQ�LQ�ZDWHU�HOHYDWLRQV�RYHU�VKRUW�GLVWDQFHV�FDQ�EH�H[SHFWHG�WR� EH� PLQLPDO�� EXW� WKH� WHPSRUDO� YDULDWLRQV� ZLOO� VKRZ� FKDQJHV� RYHU� GDLO\��PRQWKO\� DQG� DQQXDO� F\FOHV�� � 7R� GHWHUPLQH� GHVLJQ� H[WUHPH� ZDWHU� OHYHOV�QRUPDOO\�UHTXLUHV�D�VXFFHVVLRQ�RI�SHDN�DQQXDO�WLGHV���
7KH�KRUL]RQWDO�VSDWLDO�YDULDWLRQ�LQ�FXUUHQWV�LV�OLNHO\�WR�EH�KLJK�LQ�DUHDV�ZKHUH�WKH�SURILOH�RI�WKH�VHD�EHG�LV�LUUHJXODU��HVSHFLDOO\�ZKHUH�PDMRU�EHGIRUP�IHDWXUHV�DUH�SUHVHQW��VXFK�DV�VDQGEDQNV���9HUWLFDO�YDULDWLRQV�LQ�IORZ�WHQG�WR�UHVSRQG�WR�VHD�EHG�ERXQGDU\�IULFWLRQ��VXUIDFH�ZLQG�VWUHVVHV��ZDYH�RUELWDO�PRWLRQ�DQG�� LQ�GHHSHU�ORFDWLRQV��VWUDWLILFDWLRQ�
$�EDVHOLQH�GHVFULSWLRQ�RI� WKH� WLGDO� UHJLPH�ZLOO� QHHG� WR� FRQVLGHU� DOO� QDWXUDOO\�RFFXUULQJ�YDULDWLRQV� OLNHO\� WR�EH�SUHVHQW� LQ� WKH�SODQQHG�RSHUDWLRQDO�SHULRG�RI�WKH�GHYHORSPHQW��DV�ZHOO�DV�FRQVLGHULQJ�KRZ�WKH�WLGDO�UHJLPH�PLJKW�UHVSRQG�WR�FOLPDWH�FKDQJH�DQG�VHD�OHYHO�ULVH�
����F (IIHFWV�RI�WKH�WXUELQH VXSSRUW�VWUXFWXUHV�RQ�WLGHV
7KLV�VWXG\�KDV�VKRZQ�WKDW�IRU� WKH�UDQJH�RI� WLGDO�FRQGLWLRQV�UHSUHVHQWDWLYH�IRU�WKH�)LUVW�5RXQG� VLWH� WKH� HIIHFWV� RI� WKH� SODFHPHQW� RI� WKH� WXUELQHV� RQ� UHJLRQDO�IORZ� SDWWHUQV� LV� PLQLPDO�� � )RU� VLWH� VSHFLILF� LQYHVWLJDWLRQV� WKLV� FRQFOXVLRQ�
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UHTXLUHV� IXUWKHU� YDOLGDWLRQ� DJDLQVW� ORFDO� GDWD� DQG� SHUIRUPHG� XVLQJ� VXLWDEOH�PRGHOOLQJ�PHWKRGV�WR�VXSSRUW�WKH�(,$�DQG�GHVLJQ�FRQVLGHUDWLRQV�
��� 6HGLPHQW�5HJLPH7KH� VHGLPHQW� UHJLPH� LV� FKDUDFWHULVHG� E\� WKH� PRELOH� PDWHULDO� ZKLFK� LV�WUDQVSRUWHG� WKURXJK� WKH�PDULQH� HQYLURQPHQW� LQ� UHVSRQVH� WR�ZDYHV� DQG� WLGHV���7KH�PRELOH�PDWHULDO�PD\�HLWKHU�PRYH�DV�EHGORDG�DQG�IRUP�EHGIRUP�IHDWXUHV�RU�EH�WUDQVSRUWHG�LQ�WKH�ZDWHU�FROXPQ�DV�D�VXVSHQGHG�ORDG���7KH�SDUWLFXODU�PRGH�RI� WUDQVSRUW�FDQ�EH� UHODWHG� WR� WKH�DPRXQW�RI HQHUJ\� LQ� WKH�ZDWHU�FROXPQ�DQG�WKH�SURSHUWLHV�RI�WKH�ORFDO�VHGLPHQW�
����D ,QIRUPDWLRQ�UHTXLUHPHQWV
x 'HVLJQ�FRQVLGHUDWLRQV
)RU�GHVLJQ�SXUSRVHV�NQRZOHGJH�RQ�WKH�VWDELOLW\�RI�WKH�ORFDO�VHD�EHG�LV�UHTXLUHG�WR�GHWHUPLQH� IRXQGDWLRQ� UHTXLUHPHQWV�DQG�JLYH� FRQVLGHUDWLRQ� WR� WKH�SRWHQWLDO�IRU�VFRXU�DURXQG�WKH�EDVH�RI�VWUXFWXUHV�
x (,$�UHTXLUHPHQWV
)RU� WKH� (,$�� LQIRUPDWLRQ� RQ� FKDQJHV� WR� WKH� VHGLPHQW� UHJLPH� LV� UHTXLUHG� LQ�WHUPV� RI� DQ\� PRGLILFDWLRQ� RI� VHGLPHQW� SDWKZD\V�� LQFUHDVHV� WR� VXVSHQGHG�VHGLPHQW� FRQFHQWUDWLRQV� FKDQJHV� LQ� HURVLRQ� DQG� GHSRVLWLRQ� SDWWHUQV� DQG� WKH�FRQVHTXHQFH�RI�WKH�GHYHORSPHQW�RQ�QHDUVKRUH�VHGLPHQW�WUDQVSRUW�
����E 'HVFULSWLRQ�RI�WKH�ORFDO�VHGLPHQW�UHJLPH
$�GHVFULSWLRQ�RI�WKH�VHGLPHQW�UHJLPH�FDQ�EH�IRUPHG�ZLWK�UHIHUHQFH�WR�ERWK�

x VLWH�PHDVXUHPHQWVx FDOLEUDWHG�VHGLPHQW�WUDQVSRUW�PRGHO
7KH� JHRORJ\� DQG� VHGLPHQW� W\SHV� IRU� HDFK� VLWH� ZLOO� QHHG� WR� EH� LQYHVWLJDWHG�WKRURXJKO\�� DV� FRQGLWLRQV� RI� VHGLPHQW� W\SH�� WKLFNQHVV� DQG� PRELOLW\� DQG�XQGHUO\LQJ� EHGURFN� FRQGLWLRQV�ZLOO� YDU\� DSSUHFLDEO\� IURP� VLWH� WR� VLWH�� 6XFK�GDWD�ZLOO�DVVLVW�GHFLVLRQV�RQ�PHWKRGV�IRU�FDEOH�LQVWDOODWLRQ�DQG�DQ\�SURWHFWLYH�ZRUNV�� DQG�� LQ� FRPELQDWLRQ�ZLWK� K\GURJUDSKLF� GDWD�� HQDEOH� TXDQWLILFDWLRQ� RI�ORFDOLVHG� VHGLPHQW� GLVWXUEDQFH� DQG� VXEVHTXHQW� WUDQVSRUW� RI� DQ\� VHGLPHQW�SOXPH�
6LWH� LQYHVWLJDWLRQV�ZLOO� QHHG� WR� FRQVLGHU� WKH� XVXDO� LVVXHV� UHODWHG� WR� RIIVKRUH�GHYHORSPHQWV��LQFOXGLQJ�JHRWHFKQLFDO�VWXGLHV�IURP�ERUHKROH�DQG�JUDE�VDPSOHV�WR�GHWHUPLQH�ORFDO�VRLO�FRQGLWLRQV��W\SH�DQG�WKLFNQHVV���,Q�DGGLWLRQ��D�YDULHW\�RI�JHRSK\VLFDO�PHWKRGV�QHHG�WR�EH�XVHG��LQFOXGLQJ�UHIOHFWLRQ�VHLVPLF�SURILOLQJ�WR�DVFHUWDLQ�ERWK�ORFDO�DQG�D�PRUH�UHJLRQDO�YLHZ�RI�VHGLPHQW�W\SH�DQG�WKLFNQHVV���7KHUH�ZLOO�EH�D�QHHG�WR�REWDLQ�DQ�DFFXUDWH�EDVHOLQH�EDWK\PHWU\�IRU�WKH�DUHD�DQG�WKH�XVH�RI�VLGH�VFDQ�VRQDU�WR�KHOS�LQ�WKH�LGHQWLILFDWLRQ�RI�PRELOH�EHGIRUPV���,I�
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LW�LV�VXVSHFWHG�WKDW�WKHUH�LV�DSSUHFLDEOH�PRELOLW\�WKHQ�WKHUH�PLJKW�EH�D�QHHG�IRU�D�UHSHDW�VHULHV�RI�EDWK\PHWULF�DQG�VLGH�VFDQ�VXUYH\V�WR�DWWHPSW�WR�PHDVXUH�WKLV�PRELOLW\� SDUWLFXODUO\�ZKHUH� WKHUH� DUH� ODUJH� EHGIRUPV� WKDW�� E\� WKHLU�PRELOLW\��FDXVH�ODUJH�YDULDWLRQV�LQ�ORFDO�ZDWHU�GHSWK�
$�EDVHOLQH�RI�VXVSHQGHG�VHGLPHQW�FRQFHQWUDWLRQV�LV�DOVR�UHTXLUHG��DORQJ�ZLWK�TXDQWLILFDWLRQ� RI� WKH� VHGLPHQW� W\SH� WDNHQ� LQWR� VXVSHQVLRQ� E\� LQFUHDVHG�WXUEXOHQFH�DURXQG�WKH�VWUXFWXUHV�
$Q\� VHGLPHQW WUDQVSRUW� PRGHO� QHHGV� WR� FRQVLGHU� WKH� FRPELQHG� LQIOXHQFH� RI�ZDYHV�DQG�WLGHV�RQ�VHGLPHQW�WUDQVSRUW�
$� EDVHOLQH� GHVFULSWLRQ� RI� WKH� VHGLPHQW� UHJLPH� ZLOO� QHHG� WR� FRQVLGHU� DOO�QDWXUDOO\� RFFXUULQJ�YDULDWLRQV� OLNHO\� WR�EH�SUHVHQW� LQ� WKH�SODQQHG�RSHUDWLRQDO�SHULRG� RI� WKH� GHYHORSPHQW�� DV�ZHOO� DV� FRQVLGHULQJ� KRZ� WKH� VHGLPHQW� UHJLPH�PLJKW�UHVSRQG�WR�FOLPDWH�FKDQJH�DQG�VHD�OHYHO�ULVH�HIIHFWV�
����F (IIHFWV�RI�WKH�WXUELQH�VXSSRUW�VWUXFWXUHV�RQ�VHGLPHQWV
7KH�ILQGLQJV�RI�WKLV�VWXG\�VXJJHVW�WKDW��LQ�WKH�VKRUW�WHUP��WKHUH�LV�OLNHO\�WR�EH�OLWWOH� GLVUXSWLRQ� WR� WKH� RYHUDOO� VHGLPHQW� UHJLPH� DV� D� FRQVHTXHQFH� RI� WKH�RIIVKRUH�GHYHORSPHQW��H[FHSW�IRU�WKH�SRWHQWLDO�IRU�ORFDO�VFRXU�HIIHFWV���,Q�PRVW�FDVHV��VFRXU�SURWHFWLRQ�LV�DQWLFLSDWHG�DV�SDUW�RI�WKH�GHVLJQ�DURXQG�WKH�EDVH�RI�DQ\ VWUXFWXUHV�ZKLFK�ZLOO�HOLPLQDWH�VFRXU�SUREOHPV�
7KH� UHVXOWV� RI� WKH� SUHVHQW� LQYHVWLJDWLRQV� DQG� IURP� DQ� XQGHUVWDQGLQJ� RI� WKH�FDXVHV� DQG� VFDOH� RI� VDQGEDQN� G\QDPLFV�� LW� LV� FRQVLGHUHG� XQOLNHO\� WKDW� ORQJ�WHUP�� PDMRU� JHRPRUSKRORJLFDO� FKDQJH� ZLOO� RFFXU� DV� D� UHVXOW� RI� WXUELQH�VWUXFWXUHV�� WKRXJK� D� FRQVLGHUDWLRQ� RI� VFDOHV� LV� DQ� LPSRUWDQW� LVVXH�� � )RU�H[DPSOH��LI�D�VPDOO�IHDWXUH�VXFK�DV�D�VDQGZDYH�LV�VHHQ�DV�D�JHRPRUSKRORJLFDO�IHDWXUH�WKHQ�WKHVH�DUH�OLNHO\�WR�FKDQJH�LQ�UHVSRQVH�WR�QDWXUDO�FRQGLWLRQV�DQG�EH�ORFDOO\�PRGLILHG�GXH�WR�VFRXU�DV�WKH\�SDVV�WKURXJK�DQG�E\�D�VWUXFWXUH�
��� 0DULQH�&DEOHV7KHUH�DUH�D�QXPEHU�RI�PHWKRGV�FXUUHQWO\�DYDLODEOH�IRU�SURWHFWLRQ�DJDLQVW�VFRXU�DURXQG�FDEOHV� ODLG�DFURVV� WKH�VHD�EHG�� �7KHVH�LQFOXGH�SURWHFWLYH�DSURQV�� URFN�GXPSLQJ�� PDWWUHVVHV�� FDEOH� WUHQFKLQJ�� FRQFUHWH� VDGGOHV�� FDEOH� DQFKRUV�� DQG�IORZ�HQHUJ\�UHGXFWLRQ�GHYLFHV�
+RZHYHU��LW�LV�DQWLFLSDWHG�WKDW��IRU�WKH�PDMRULW\�RI�FDVHV��WKH�PDLQ�H[SRUW�FDEOH�ZLOO� EH�EXULHG� WR�QRPLQDO�GHSWK�EHORZ� VHD�EHG� RI� DURXQG��� WR��P� WR� HQVXUH�DGHTXDWH� SURWHFWLRQ� IURP� ILVKLQJ� DFWLYLW\�� DQFKRULQJ� DQG� SRVVLEOH� HURVLRQ���%XULDO�GHSWK�VSHFLILFDWLRQ�UHTXLUHV�D�ULVN�DVVHVVPHQW�DV�SDUW�RI�WKH�HQJLQHHULQJ�GHVLJQ�SURFHVV���(PEHGPHQW�LV�OLNHO\�WR�EH�FDUULHG�RXW�E\�SORXJKLQJ�RU�MHWWLQJ���$W�WKH�VKRUH�HQGV��DQG�LQ�DUHDV�RI�YHU\�KDUG�VHD�EHG�LQFOXGLQJ�URFN��LW�PD\�EH�QHFHVVDU\�WR�WUHQFK�WKH�VHD�EHG���
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3ORXJKLQJ�LQYROYHV�FXWWLQJ�WKH�VHD�EHG�ZLWK�D�SORXJK�WRZHG�E\�D�YHVVHO�� �$V�WKH�VHD�EHG�LV�FXW��WKH�FDEOH�GURSV�LQ�DERYH�WKH�SORXJK�FXW�DQG�WKH�VHD�EHG�WKHQ�IDOOV� EDFN� LQWR� SODFH�� � 7KXV�� WKH� SORXJK� ERWK� EXULHV� DQG� EDFN�ILOOV�� JLYLQJ�LQVWDQW�FRYHU�DQG�SURWHFWLRQ���+RZHYHU��LW�LV�GLIILFXOW�WR�XVH�D�SORXJK�LQ�DUHDV�RI�KDUG�VHD�EHG�VXFK�DV�ERXOGHU�FOD\���
-HWWLQJ�WRROV��ZKLFK�FDQ�EH�IUHH�VZLPPLQJ�RU�WUDFNHG��FXW�D�WUHQFK�LQWR ZKLFK�WKH�FDEOH�LV�ODLG�� �7LGDO�FXUUHQW�PRYHPHQW�WKHQ�FDXVHV�EDFNILOO�ZLWK�VHGLPHQW�RYHU� D� SHULRG� RI� WLPH�� � -HWWLQJ� WRROV� FDQ� EH� XVHG� LQ� DUHDV� RI� KDUG� VHD� EHG��LQFOXGLQJ� VRPH� VRIW� URFNV�� � ,I� D� FDEOH�KDV� WR�EH� LQVWDOOHG� WKURXJK�DQ� DUHD�RI�URFN��D�WUHQFK�LQ WKH�URFN�PD\�EH�FXW�DQG�WKH�URFN�EDFN�ILOOHG�
����D 3RWHQWLDO�(IIHFWV�RI�,QVWDOODWLRQ
3ORXJKLQJ�DQG�MHWWLQJ ZRXOG�FDXVH� ORFDO�� VKRUW�WHUP�� WHPSRUDU\�GLVWXUEDQFH�RI�WKH�VHD�EHG���:LWK�SORXJKLQJ��WKH�VHD�EHG�VHWWOHV�EDFN�LQ�SODFH�RQ�WRS�RI�WKH�FDEOH� DV� LW LV� ODLG�� � 7KH� GHSUHVVLRQ� IRUPHG� E\� MHWWLQJ� ZLOO� RIWHQ� QDWXUDOO\�EDFNILOO�ZLWK�VHGLPHQWV�PRYLQJ�LQ�XQGHU�WKH�LQIOXHQFH�RI�WLGDO�FXUUHQWV�WKRXJK�PRQLWRULQJ� ZLOO� EH� QHFHVVDU\� WR� DVFHUWDLQ� LWV� HIIHFWLYHQHVV�� � 7\SLFDOO\�� D�FRUULGRU�RI�XS�WR��P�ZLGWK�RI�WKH�VHD EHG�PD\�EH�GLVWXUEHG�GXULQJ�LQVWDOODWLRQ�RI�WKH�FDEOH���7KH�ZLGWK�RI�GLVWXUEDQFH�LV�GHSHQGHQW�RQ�WKH�GHSWK�RI�EXULDO��WKH�VL]H�RI�WKH�SORXJK�µIRRWSULQW¶��DQG�WKH�LQVWDOODWLRQ�WHFKQLTXH���,I�QDWXUDO�EXULDO�LV�VORZ�RU�XQOLNHO\� WR�RFFXU� WKHQ� WKH� MHWWHG� WUHQFK�ZLOO�QHHG� WR�EH� ILOOHG�ZLWK�DSSURSULDWH�QRQ�HURGDEOH�PDWHULDOV��
6RPH�HIIHFWV�PD\�DULVH�GXULQJ�LQVWDOODWLRQ�IURP�LQFUHDVHG�VXVSHQGHG�VHGLPHQW�LQ�WKH�ZDWHU�FROXPQ���)RU�H[DPSOH��MHWWLQJ�PD\�GLVWULEXWH�VLJQLILFDQW�YROXPHV�RI�VHGLPHQW� LQWR�WKH�ZDWHU�FROXPQ�� �+HDY\�SDUWLFOHV�ZLOO�VHWWOH�GRZQ�TXLFNO\�RYHU� WKH� LPPHGLDWH� VXUURXQGLQJ� DUHD�� EXW� ILQHU� SDUWLFOHV� ZLOO� WUDYHO� IXUWKHU�IURP�WKH�GLVWXUEHG�DUHD�� VZHSW�E\� WLGDO�FXUUHQWV�� �7KHUHIRUH�� LQGLUHFW� LPSDFWV�FRXOG� H[WHQG� EH\RQG� WKH� �P� LQVWDOODWLRQ� FRUULGRU�� � +RZHYHU�� DVVXPLQJ�DSSURSULDWH� SORXJKLQJ� RU� MHWWLQJ� WHFKQLTXHV� DUH� XVHG�� DQ\� HIIHFWV� VKRXOG� EH�VKRUW�WHUP�DQG�UHODWLYHO\�VPDOO��UHVXOWLQJ�LQ�OLWWOH�LPSDFW�RQ�FRDVWDO�SURFHVVHV���6XVSHQGHG� VHGLPHQW�SOXPHV� FDQ� FDXVH� VPDOO�� ORFDOLVHG� LQFUHDVHV� LQ� WXUELGLW\�DQG�R[\JHQ�GHPDQG�LQ�WKH�ZDWHU�FROXPQ�� �5HVHWWOHPHQW�RI�SDUWLFXODWH�PDWWHU�FRXOG�FDXVH�VKRUW�WHUP�DOWHUDWLRQV�WR�WKH�SK\VLFDO�FKDUDFWHULVWLFV�RI�WKH�VHD�EHG��EXW�UHFRYHU\�RI�WKH�RULJLQDO�VHD�EHG�JHRPRUSKRORJ\�LV�XVXDOO\�UHODWLYHO\�UDSLG��HVSHFLDOO\�LQ�DUHDV�FKDUDFWHULVHG�E\�UHODWLYHO\�VWURQJ�WLGDO�FXUUHQW�FRQGLWLRQV���
,Q�PDQ\�FDVHV��VXVSHQGHG�VHGLPHQW�OHYHOV�FDQ�EH�H[SHFWHG�WR�EH�DOUHDG\�KLJK�GXH� WR� WKH� FXUUHQW� UHJLPHV�� VWRUP� DFWLYLW\�� DUHDV� RI�PRELOH� VXUIDFH� VHGLPHQW�DQG� ILVKHULHV� DFWLYLWLHV�� SDUWLFXODUO\� EHDP� WUDZOLQJ�� DORQJ� WKH� FDEOH� URXWH���7KHUHIRUH��WKH�LQFUHDVH�LQ�VXVSHQGHG�VHGLPHQWV�DERYH�EDFNJURXQG�OHYHOV�ZLOO�EH�VKRUW�WHUP�DQG�SUREDEO\�QRW�VLJQLILFDQW��EXW�WKLV�ZLOO�QHHG�WR�EH�FRQILUPHG�DV�SDUW�RI�WKH�(,$�
,Q� WKRVH� LQVWDQFHV�� LQ� SDUWLFXODU� ZKHQ� MHWWLQJ� LV� HPSOR\HG�� ZKHQ� GLVSODFHG�VHGLPHQW�LV�OLNHO\�WR�EHFRPH�D�VXEVWDQWLDO�SDUW�RI�WKH�VXVSHQVLRQ�VHGLPHQW�ORDG�DQG� EH� GLVSHUVHG� GRZQ� WLGH�� WKH� SRWHQWLDO� QHDU�ILHOG� DQG� IDU�ILHOG�FRQFHQWUDWLRQV� ZLOO� QHHG� WR� EH� DVFHUWDLQHG� LQ� UHODWLRQ� WR� WKH� QRUPDO�
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EDFNJURXQG�VXVSHQGHG�VHGLPHQW�FRQFHQWUDWLRQV�66&��DV�SDUW�RI�WKLV�(,$��7KLV�ZLOO�DOORZ�MXGJHPHQWV�WR�EH�PDGH�DV�WR�DQ\�VKRUW�RU�ORQJ�WHUP�HIIHFW�XSRQ�WKH�PRUSKRORJ\�RU�EHQWKRV�LQ�WKH�VXVSHQVLRQ�FRUULGRU��
7UHQFKLQJ DQG� FDEOH� OD\LQJ� LQ� KDUGHU� VXEVWUDWHV� LV� PRUH� GLIILFXOW�� DQG� WKH�SRWHQWLDO� HIIHFWV� RQ� WKH� VHD� EHG� PRUSKRORJ\� DUH� JHQHUDOO\� JUHDWHU�� WKDQ� IRU�MHWWLQJ�RU�SORXJKLQJ���7KH�VHGLPHQW�W\SHV�LQ�ZKLFK�D�FXWWLQJ�ZKHHO�LV�QRUPDOO\�XVHG� �LH� KDUG� VXEVWUDWHV�� PD\� WDNH� VRPH� WLPH� WR� QDWXUDOO\� LQILOO�� FDXVLQJ�ORQJHU�WHUP��EXW�ORFDOLVHG�GLVWXUEDQFH�WR�WKH�VHD�EHG��
:KHUH� URFN� VFRXU� FDEOH� SURWHFWLRQ� LV� UHTXLUHG�� WKH� HIIHFWV� XSRQ� VHGLPHQW�WUDQVSRUW� LQ� WKH� ORFDO� DUHD� VKRXOG� DOVR� EH� FRQVLGHUHG� WR� HQVXUH� WKDW� WKH� URFN�GRHV�QRW�DGYHUVHO\�DIIHFW�WKH�ORFDO�UDWH�RI�FRDVWDO�HURVLRQ�DFFUHWLRQ�
x 3LSHOLQH�RU�&DEOH�&URVVLQJ
7KH� H[SRUW� FDEOH� URXWH�PD\� LQYROYH� FURVVLQJ� DQ� H[LVWLQJ�SLSHOLQH�RU� DQRWKHU�FDEOH���3RVW�OD\�MHWWLQJ�IRU�FDEOH�EXULDO�DW�SLSHOLQH�FDEOH�FURVVLQJV�FDQ�UHVXOW�LQ�D� SRWHQWLDO� LPSDFW� LQ� WHUPV� RI� WHPSRUDU\� DQG� ORFDOLVHG� UH�VXVSHQVLRQ� RI�VHGLPHQW�DQG�GLVWXUEDQFH� WR� WKH�VHD�EHG�PRUSKRORJ\�� �:KHUH�SRVW�OD\�EXULDO�FDQQRW�EH�XQGHUWDNHQ��URFN�DUPRXULQJ�PD\�EH�XVHG�RU�FRQFUHWH�PDWWUHVVHV�PD\�EH�LQVWDOOHG�RYHU�WKH�FDEOH�FURVVLQJ�WR�HQVXUH�SURWHFWLRQ���7KLV�FRXOG�UDLVH�WKH�VHD�EHG�SURILOH�E\�DSSUR[LPDWHO\������WR����P�DW�WKH�ORFDWLRQ�RI�WKH�FURVVLQJ��ZKLFK�PD\�HQFRXUDJH�OLPLWHG�DFFXPXODWLRQ�RI�VHGLPHQW�DW�WKH�FURVVLQJ���7KXV��WKH�LPSDFW�RQ�VHD�EHG�WRSRJUDSK\��DOWKRXJK�ORQJ�WHUP��FDQ�EH�H[SHFWHG�WR�EH�VPDOO�DQG�YHU\�ORFDOLVHG�
x 6KRUH�HQG�/DQGIDOO
,Q�PRVW� FDVHV�� WKH� FDEOH�ZRXOG� EH� WUHQFKHG� DFURVV� WKH� IRUHVKRUH� DQG� EHDFK���)ROORZLQJ�LQVWDOODWLRQ�RI�WKH�FDEOH��WKH�WUHQFKHV�ZRXOG�EH�EDFN�ILOOHG�ZLWK�WKH�UHPRYHG�EHDFK�PDWHULDOV��HJ�VDQG��VKLQJOH��FREEOHV���ZLWK�FDUH�WDNHQ�WR�UHVWRUH�PDWHULDO� WR� SUHYLRXV� SURILOHV� ZKHUH� GLIIHUHQFHV� KDYH� EHHQ� IRXQG� GXULQJ�H[FDYDWLRQ�
*LYHQ� WKH� GLPHQVLRQ� RI� WKH� FDEOH�� DQG� DVVXPLQJ� D� ZHOO�SODQQHG� DQG�SURIHVVLRQDOO\� H[HFXWHG� LQVWDOODWLRQ� RSHUDWLRQ�� WKHUH� VKRXOG� QRW� EH� DQ\�VLJQLILFDQW�HIIHFWV�RQ�WKH�EHDFK�SURILOH�DQG�PRELOLW\�RI�FRDVWDO�VHGLPHQWV�
����E 2SHUDWLRQ�DQG�0DLQWHQDQFH
2QFH� EXULHG�� WKH� FDEOH� LV� QRW� H[SHFWHG� WR� KDYH� DQ\� VLJQLILFDQW� LPSDFW� RQ�VHGLPHQWV�RU�VHD�EHG�PRUSKRORJ\�� �$V�PHQWLRQHG�DERYH��PDWWUHVVHV� LQVWDOOHG�DW�SLSHOLQH�FDEOH�FURVVLQJV�ZRXOG�FDXVH D� ORFDOLVHG�� ORQJ�WHUP� LPSDFW�RQ� VHD�EHG�WRSRJUDSK\��DQG�PD\�DOVR� UHVXOW� LQ�VRPH�VHGLPHQW�DFFXPXODWLRQ�EXW� WKLV�LPSDFW�LV�QRW�H[SHFWHG�WR�EH�VLJQLILFDQW�
0DLQWHQDQFH� RI� WKH� FDEOH� LV� QRW� DQWLFLSDWHG�� � +RZHYHU�� LI� D� IDXOW� RFFXUUHG�ZKLFK�QHFHVVLWDWHG�UHSDLU��WKH�FDEOH�ZRXOG�KDYH�WR�EH�H[FDYDWHG��UHSDLUHG�DQG�
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UH�EXULHG���3RWHQWLDO�LPSDFWV�ZRXOG�EH�VLPLODU��EXW�RQ�D�PXFK�VPDOOHU�VFDOH��WR�WKRVH�GXULQJ�LQVWDOODWLRQ�
����F 'HFRPPLVVLRQLQJ
7KH�W\SLFDO�TXRWHG�GHVLJQ�OLIH�RI�D�VXEPDULQH�FDEOH�LV����\HDUV��EXW�LQ�SUDFWLFH�FDEOHV�PD\�UHPDLQ�LQ�XVH�IRU�D�SHULRG�RI�PDQ\�\HDUV�DIWHU�WKHLU�RULJLQDO�GHVLJQ�OLIH�KDV�H[SLUHG�
2QFH�EXULHG��WKH�VHD�EHG�DERYH�WKH�FDEOH�VKRXOG�VHWWOH�DQG�VLJQV�RI�GLVWXUEDQFH�VKRXOG� EH� GLIILFXOW� WR� GLVWLQJXLVK�� � )ROORZLQJ� GHFRPPLVVLRQLQJ�� LQ� SULQFLSOH�WKH� FDEOH� FRXOG� EH� VHFXUHG� DW� HLWKHU� HQG� DQG� DEDQGRQHG� LQ� VLWX�� ZLWK� LWV�ORFDWLRQ� UHPDLQLQJ�PDUNHG�RQ�FKDUWV�DV� DQ�REVWDFOH�� �$OWHUQDWLYHO\��ZKHQ�QR�ORQJHU� RSHUDWLRQDO�� WKH� FDEOH� FRXOG� EH� UHFRYHUHG� WR� UHPRYH� LW� DV� D� SRWHQWLDO�REVWDFOH�DQG�WR�UHDOLVH�DQ\�UHPDLQLQJ�YDOXH���5HPRYDO��SUREDEO\�E\�GUDJJLQJ�RU� H[FDYDWLRQ�� ZRXOG� FDXVH� GLVWXUEDQFH� WR� WKH� VHD� EHG�� � � +RZHYHU�� DV� ZLWK�FDEOH� LQVWDOODWLRQ�� LPSDFWV� DUH� OLNHO\� WR�EH� ORFDO� DQG� VKRUW�WHUP��EXW� WKLV�ZLOO�QHHG�WR�EH�FRQILUPHG�RQ�D�FDVH�E\�FDVH�EDVLV�
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� &21&/86,216�	�5(&200(1'$7,216
��� *HQHUDO
7KH� VWXG\�KDV� FDUHIXOO\� FRQVLGHUHG� WKH�SRWHQWLDO� HIIHFWV�RQ� FRDVWDO� SURFHVVHV�OLNHO\�WR�EH�FDXVHG�E\�WKH�LQVWDOODWLRQ�RI�DQ�RIIVKRUH�ZLQG�IDUP�GHYHORSPHQW�DQG�DVVRFLDWHG�LQIUDVWUXFWXUH��LQFOXGLQJ�FDEOLQJ�WR�VKRUH���7KLV�KDV�EHHQ�GRQH�LQ� WKH� FRQWH[W� RI� ILUVW�URXQG� VLWHV� DURXQG� WKH� 8.� FRDVW� DQQRXQFHG� E\� WKH�&URZQ� (VWDWH� RQ�$SULO� ������ DOWKRXJK� LW� LV� DOVR� FRQVLGHUHG� WKDW� WKH� JHQHUDO�ILQGLQJV�RI�WKH�SUHVHQW�VWXG\�ZLOO�EH�PRUH�ZLGHO\�DSSOLFDEOH�WR�RWKHU�RIIVKRUH�HQYLURQPHQWV�� � 7KH� SURSHUWLHV� RI� WKHVH� ILUVW� URXQG� ZLQG� IDUPV� DQG� WKHLU�UHVSHFWLYH� FRDVWDO� HQYLURQPHQWV� DUH� UHYLHZHG� LQ� 6HFWLRQ� ���� 	� ���� DQG�$SSHQGL[� (�� � 7KLV� LQIRUPDWLRQ� KDV� SURYLGHG� WKH� FRQWH[W� IRU� WKH� JHQHULF�VWXGLHV��
$V� \HW� WKHUH� DUH�QR� ODUJH�VFDOH�RIIVKRUH�ZLQG� IDUPV� LQ� VLPLODU� HQYLURQPHQWV�DQ\ZKHUH�LQ�WKH�ZRUOG��DOWKRXJK�VRPH�DUH�SODQQHG�IRU�LQVWDOODWLRQ�LQ������DQG�EH\RQG���7KLV�PHDQV�WKDW�WKHUH�LV��DV�\HW��QR�SURMHFW�H[SHULHQFH�WR�GUDZ�RQ�
7KH�SUHVHQW� VWXG\�KDV� WKHUHIRUH�GHYHORSHG� D�GHILQLWLRQ� IRU µUHDVRQDEOH�ZRUVW�FDVH¶�DQG�µW\SLFDO¶�ZLQG�IDUP�VFHQDULRV�DQG�KDV�DVVHVVHG�WKH�SRWHQWLDO�HIIHFWV�WKHVH� PD\� KDYH� RQ� FRDVWDO� SURFHVVHV�� SULPDULO\� WKURXJK� WKH� DSSOLFDWLRQ� RI�H[LVWLQJ�FRPSXWHU�PRGHOV��DQG�ZLWK�UHIHUHQFH�WR�WKHRUHWLFDO�FRQVLGHUDWLRQV�
7KH� IROORZLQJ� SDUDPHWHUV� GHILQH� WKH� �UHDVRQDEOH� ZRUVW� FDVH�� DQG� �W\SLFDO�FDVH��VFHQDULRV�ZKLFK�KDYH�EHHQ�HVWDEOLVKHG�IURP�D�UHYLHZ�RI�WKH�ILUVW�URXQG�GHYHORSPHQW�SURSRVDOV�
3DUDPHWHU 5HDVRQDEOH�:RUVW�&DVH 7\SLFDO�&DVH0RUSKRORJ\� RI�GHYHORSPHQW�VLWH 1HDUVKRUH� VDQGEDQN��DQJOHG�WR�VKRUH 2IIVKRUH�6DQGEDQN��SDUDOOHO�WR�VKRUH'LVWDQFH� IURP�VKRUH ���NP ���NP
6L]H�RI�ZLQG�IDUP ���WXUELQHV�LQ���NP�)RXQGDWLRQ�W\SH 0RQR�SLOH���P�GLDPHWHU$UUD\�6SDFLQJ �� URZV� RI� ���� HDFK�VHSDUDWHG�E\����P �� URZV� RI� ���� ���P�EHWZHHQ� URZV�� ���P�VSDFLQJ�ZLWKLQ�D�URZ7LGDO�&RQGLWLRQV 0DFUR�WLGDO�HQYLURQPHQW���P�WLGDO�UDQJH:DYH�,QSXWV ����ZDYH�H[FHHGDQFH��+V� ����P��7]� ��V�����ZDYH�H[FHHGDQFH��+V� ����P��7]� ��V�DSSURDFK�DQJOHV��������	�����QRUPDO�WR�FRDVW6HGLPHQW�(QYLURQPHQW 6DQG\�VXEVWUDWH
)URP�WKH�VFHQDULRV�LQYHVWLJDWHG�LQ�WKH�SUHVHQW�UHVHDUFK��LW�LV�FRQFOXGHG�WKDW�WKH�FKDQJHV� LQ� FXUUHQW�� ZDYH� DQG� VHGLPHQW� FRQGLWLRQV� EURXJKW� DERXW� E\� WKH�SUHVHQFH�RI� WKH�ZLQG�IDUP�DUH�XQOLNHO\�WR�EH�VLJQLILFDQW� LQ� WKH�IDU�ILHOG��ZLWK�RQO\�YHU\�VPDOO�LQIOXHQFHV�GHWHUPLQHG�LQ�WKH�QHDU�ILHOG�
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��� $SSOLFDELOLW\�RI�([LVWLQJ�&RPSXWHU�0RGHOV
7KH�ZRUN�KDV�LQYROYHG�D�EULHI�UHYLHZ�RI�H[LVWLQJ�ZDYH��FXUUHQW�DQG�VHGLPHQW�PRGHOV� DYDLODEOH� IRU� XVH� LQ� FRDVWDO� LPSDFW� VWXGLHV�� VXFK� DV� IRU� PDULQH�DJJUHJDWH� H[WUDFWLRQ� DQG� HQJLQHHULQJ� GHVLJQ�� � ,W� LV� FRQFOXGHG� WKDW� VHOHFWHG��HVWDEOLVKHG� PRGHOV� FDQ� EH� DGDSWHG� DQG� DSSOLHG� ZLWK� FRQILGHQFH� WR� WKH�DVVHVVPHQW�RI� WKH� LQWHUDFWLRQ�EHWZHHQ�DQ�RIIVKRUH�ZLQG� IDUP�DQG� WKH�FRDVWDO�SURFHVVHV���
+RZHYHU�� WKHVH� VDPH�PRGHOV�GR�QRW�SURYLGH�D�GLUHFW�PHDQV� WR�SUHGLFW� VFRXU�GHYHORSPHQW� GXH� WR� YDULRXV� VLPSOLILFDWLRQV� LQ� WKHLU� QXPHULFDO� VFKHPHV�� HJ�WXUEXOHQFH� FORVXUH� DVVXPSWLRQV�� � ,QGLUHFWO\�� WKHVH� PRGHOV� FDQ� SURYLGH�DSSURSULDWH� LQSXW� SDUDPHWHUV� LQWR� D� ZHOO�FKRVHQ� HPSLULFDO� UHODWLRQVKLS� WR�SUHGLFW�VFRXU�GHYHORSPHQW�
)URP�WKH�UDQJH�RI�DSSOLFDEOH�PRGHOV�FRQVLGHUHG��WKH�VWXG\�DGRSWHG�WKH�XVH�RI�WKH� '+,� 0,.(��� FRDVWDO� PRGHOOLQJ� V\VWHP� WR� SURYLGH� DQ� LQWHJUDWHG�GHVFULSWLRQ�RI� WLGDO��ZDYH�DQG�VHGLPHQW� WUDQVSRUW�SURFHVVHV�� �6LPLODU�V\VWHPV�DUH� DYDLODEOH� IURP� RWKHU� VXSSOLHUV� �'HOIW�G�� 7HOHPDF�� HWF�� DQG� WKH� SURMHFW�PDNHV�QR� FODLPV� VROHO\� WR� HQGRUVH�0,.(���� �7KH�SUHVHQW� VWXG\� XVHV�QHVWHG�PRGHO� JULGV� ZLWK� LQFUHDVLQJ� UHVROXWLRQ� UDQJLQJ� IURP� ��P� GRZQ� WR� �P� WR�FDSWXUH� WKH� FRQGLWLRQV� DURXQG� �IDU�ILHOG�� DQG� LQVLGH� �QHDU�ILHOG�� WKH� RIIVKRUH�ZLQG�IDUP�GHYHORSPHQW�
7KH�SRWHQWLDO�HIIHFWV�RI�DQ�RIIVKRUH�ZLQG�IDUP�RQ�FRDVWDO�SURFHVVHV�KDYH�WKHQ�EHHQ� HYDOXDWHG� LQ� UHODWLRQ� WR�D� UHSUHVHQWDWLYH� VHW�RI� WLGH��ZDYH�DQG�VHGLPHQW�WUDQVSRUW�FRQGLWLRQV���7KLV�LQYROYHG�D�VXLWH RI�PRGHO�UXQV�ZLWK�DQG�ZLWKRXW�WKH�RIIVKRUH�ZLQG�GHYHORSPHQW�LQ�SODFH�
��� 5HDVRQDEOH�:RUVW�&DVH
7KH� µUHDVRQDEOH� ZRUVW� FDVH¶� VFHQDULR� LV� GHILQHG� ZLWK� D� VLWH� ORFDWHG� RQ� D�QHDUVKRUH�VDQGEDQN�DURXQG����NP�IURP�WKH�FRDVW��ZLWK�DQ�DUUD\�RI����WXUELQHV�LQ���URZV�RI����DQG�ZLWK�D�FRQVWDQW�VSDFLQJ�RI����P���,W�LV�LQWHQGHG�WKDW�WKLV�DUUDQJHPHQW� FUHDWHV� WKH� RSSRUWXQLW\� IRU� JUHDWHVW� SRWHQWLDO� HIIHFW� RQ� FRDVWDO�SURFHVVHV� WKDW� PD\� EH� EURXJKW� DERXW� E\� DQ\� RI� WKH� SODQQHG� RIIVKRUH� ZLQG�GHYHORSPHQWV�
)URP� WKH� WHVW� SHUIRUPHG�� WKH� PRGHOOLQJ� UHVXOWV� VKRZ� WKDW� WKH� FKDQJHV� LQ�FXUUHQW��ZDYH� DQG� VHGLPHQW� FRQGLWLRQV�EURXJKW� DERXW�E\� WKH�SUHVHQFH�RI� WKH�ZLQG�IDUP�DUH�XQOLNHO\�WR�EH�VLJQLILFDQW�LQ�WKH�IDU�ILHOG��ZLWK�RQO\�YHU\�VPDOO�LQIOXHQFHV�GHWHUPLQHG�LQ�WKH�QHDU�ILHOG�
)RU�H[DPSOH��WKH�FKDQJHV�LQ�WLGDO�FXUUHQW�SUHGLFWHG�WR�RFFXU�DORQJ�D�QHDUVKRUH�WUDQVHFW�OLQH�DUH�OHVV�WKDQ����LQ�VSHHG�DQG������LQ�GLUHFWLRQ���6LPLODUO\��ZDYH�KHLJKWV�ZHUH�IRXQG�WR�UHGXFH�E\�DURXQG�����WR������XQGHU�W\SLFDO�FRQGLWLRQV������DQG�����H[FHHGHQFH�OHYHOV��� �7KH�ODUJHVW�YDULDWLRQV�LQ�ZDYH�GLUHFWLRQ��RFFXUULQJ�EHWZHHQ�ORZ�ZDWHU�DQG�PLG�WLGH��ZHUH�RI�RUGHU���WR����RU�OHVV�
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&KDQJHV�LQVLGH�WKH�ZLQG�IDUP�DUH�OLNHO\�WR�EH�RI�VRPH�LPSRUWDQFH�LQ�UHODWLRQ�WR� ORFDO� VFRXU�� ZLWK� VRPH� GLVFHUQLEOH� LQWHUDFWLRQ� DSSDUHQW� DV� D� UHVXOW� RI� WKH�FORVH�VSDFLQJ�RI�WKH�ZLQG�IDUP�DUUD\���)RU�H[DPSOH��FKDQJHV�LQ�FXUUHQW�VSHHG�LQ� WKH� OHH�RI� WXUELQH�VWUXFWXUHV�KDYH�EHHQ�HVWLPDWHG� WR�EH� OHVV� WKDQ����P�V�DW�SHDN� IORZV� RI� ���P�V�� � ,QFRPLQJ�ZDYH� FRQGLWLRQV� VKRZ� VRPH� DPSOLILFDWLRQ�LPPHGLDWHO\� DGMDFHQW� WR� WKH� WXUELQH� VWUXFWXUHV� GXH� WR� UHIOHFWLRQ� HIIHFWV�� � )RU�WKH� µUHDVRQDEOH� ZRUVW� FDVH¶�� WKH� PRGHOOLQJ� DOVR� VXJJHVWV� VRPH� LQWHUDFWLRQ�EHWZHHQ�UHIOHFWLRQV�IURP�VHYHUDO�VWUXFWXUHV��EXW�WKHLU�PDJQLWXGH�LV�VPDOO�
6HGLPHQW� SDWKZD\V� GR� QRW� DSSHDU� WR� EH� FKDQJHG� VLJQLILFDQWO\� DV� D� UHVXOW� RI�SODFLQJ�WKH�ZLQG�IDUP�LQ�WKHLU�ZD\���7KH�PRGHO�UHVXOWV�VKRZHG�WKDW�WKH�RYHUDOO�VHGLPHQW� GHSRVLWLRQDO� DUHD� HIIHFWLYHO\� UHPDLQHG� XQFKDQJHG�� DOWKRXJK� WKH�SRVLWLRQ� RI� PD[LPXP� FRQFHQWUDWLRQ� DSSHDUHG� WR� KDYH� PRYHG� E\� VHYHUDO�KXQGUHG�PHWUHV��ZLWK�D�FKDQJH�LQ�SHDN�FRQFHQWUDWLRQ�RI�DURXQG����
:KLOVW�WKH�UHVHDUFK�KDV�VKRZQ�WKDW�WKH�LPSDFWV�RQ�WKH�UHJLRQDO�JHRPRUSKRORJ\�DUH�OLNHO\�WR�EH�QHJOLJLEOH��WKH�SK\VLFDO�HQYLURQPHQWDO�LPSDFWV�RQ�WKH�VFKHPH��LQ� WHUPV� RI� FXUUHQW� DQG� ZDYH� ORDGLQJ�� DUH� OLNHO\� WR� EH� PRUH� VHYHUH�� � ,Q�DGGLWLRQ�� SUREOHPV� DVVRFLDWHG� ZLWK� ORFDOO\� JHQHUDWHG� VFRXU� DURXQG� WKH�IRXQGDWLRQV� RI� WXUELQHV� ZLOO� QHHG� WR� EH� GHDOW� ZLWK�� SUREDEO\� LQYROYLQJ�DSSURSULDWH�SURWHFWLRQ�PHDVXUHV�
��� 7\SLFDO�6FHQDULR
7KH�µW\SLFDO¶ VFHQDULR�LV�GHILQHG�ZLWK�D�VLWH�ORFDWHG�RQ�D�VDQGEDQN�DURXQG��NP�IURP� WKH� FRDVW�� ZLWK� DQ� DUUD\� RI� ��� WXUELQHV� LQ� �� URZV� RI� ��� DQG� ZLWK� D�VHSDUDWLRQ�RI����P�EHWZHHQ�URZV�DQG����P�ZLWKLQ�D�URZ���7KLV�DUUDQJHPHQW�LV�FRQVLGHUHG�WR�EH�UHSUHVHQWDWLYH�RI�WKH�PDMRULW\�RI�VLWHV�LQ�WKH�ILUVW�URXQG�
7KH� FKDQJHV� LQ� FXUUHQW��ZDYH� DQG� VHGLPHQW� FRQGLWLRQV�EURXJKW� DERXW�E\� WKH�SUHVHQFH� RI� WKH�ZLQG� IDUP� DUH� HYHQ� VPDOOHU� DW� D� UHJLRQDO� OHYHO� WKDQ� IRU� WKH�µUHDVRQDEOH�ZRUVW�FDVH¶�
)URP�WKH�WHVWV�SHUIRUPHG��WKH�FKDQJHV�LQ�WLGDO�FXUUHQW�SUHGLFWHG�WR�RFFXU�DORQJ�WKH� QHDU�VKRUH� WUDQVHFW� DUH� IDU� OHVV� WKDQ� ��� LQ� VSHHG� DQG� ����� LQ� GLUHFWLRQ���&KDQJHV�LQ�ZDYH�KHLJKW�ZHUH�IRXQG�WR�EH�RI�RUGHU������RU�OHVV�DQG�FKDQJHV�LQ�ZDYH� GLUHFWLRQ�ZHUH� VLPLODUO\� VPDOO�� � &KDQJHV� LQ� WKH� LPPHGLDWH� DUHD� RI� WKH�ZLQG�IDUPV�DUH�RQO\�OLNHO\�WR�EH�RI�LPSRUWDQFH�LQ�UHODWLRQ�WR�ORFDO�VFRXU�
0RGHO� UHVXOWV� VKRZ� WKDW� VHGLPHQW� SDWKZD\V� GR� QRW� DSSHDU� WR� EH� FKDQJHG�VLJQLILFDQWO\��EHLQJ�HYHQ�OHVV�WKDQ�IRU�WKH�µUHDVRQDEOH�ZRUVW�FDVH¶�
)XUWKHUPRUH�� IRU� ERWK� VFHQDULRV�� WKH� OHYHO� RI� FKDQJHV� WKDW� KDYH� EHHQ�GHWHUPLQHG� IRU� HDFK� FRDVWDO� SURFHVV� SDUDPHWHU� LV� SUREDEO\� DW� WKH� OLPLWV� RI�DFFXUDF\� RI� FRQYHQWLRQDO� PRQLWRULQJ� HTXLSPHQW�� � ,Q� WHUPV� RI� ZDYH�PHDVXUHPHQWV��GHWHFWLQJ� VPDOO� FKDQJHV�SUHVHQWV� D�FKDOOHQJLQJ�SUREOHP�IRU�D�YDULDEOH�WKDW�LV�GHULYHG�IURP�VWDWLVWLFDO�PHWKRGV�
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��� &DEOHV
7KH�LQVWDOODWLRQ�RI�VXEPDULQH�FDEOHV�DFURVV�DQ�RIIVKRUH�ZLQG�IDUP�DQG�WR�VKRUH�KDV� WKH� SRWHQWLDO� WR� FDXVH� VRPH� VKRUW�WHUP�� WHPSRUDU\� HIIHFWV� RQ� WKH� VHDEHG�DQG�RQ�VXVSHQGHG�VHGLPHQW� OHYHOV�� �+RZHYHU�� WKH� LPSDFWV�DUH�XQOLNHO\� WR�EH�VLJQLILFDQW�SURYLGHG�WKH�FDEOH�OD\�RSHUDWLRQV�DUH�FDUULHG�RXW�SURIHVVLRQDOO\�VR�DV� WR� PLQLPLVH� GLVWXUEDQFH�� � 3LSHOLQH�FDEOH� FURVVLQJ� PD\� UHVXOW� LQ� YHU\�ORFDOLVHG� DFFXPXODWLRQV� RI� VHGLPHQW�� EXW� WKH� LPSDFW� LV� XQOLNHO\� WR� EH�VLJQLILFDQW���7KHVH�LVVXHV�ZLOO�QHHG�WR�EH�FRQILUPHG�RQ�D�FDVH�E\�FDVH�EDVLV�DV�SDUW� RI� WKH�(,$�� �7KLV�ZLOO� LQYROYH�GHVN� UHYLHZ�EXW� LQ� VRPH�FDVHV�PD\� DOVR�UHTXLUH�ZHOO�VSHFLILHG�FRPSXWHU�PRGHOOLQJ�
��� 3UHYLRXV�DQG�3URSRVHG�2IIVKRUH�:LQG�)DUP�6WXGLHV
$� QXPEHU� RI� VLWH� VSHFLILF� VWXGLHV� KDYH� EHHQ� FDUULHG� RXW� LQ� UHFHQW� \HDUV� LQ�VXSSRUW�RI�RIIVKRUH�ZLQG�IDUP�GHYHORSPHQW�SURMHFWV�DQG�FRQVLGHU�WKH�LVVXH�RI�FRDVWDO� SURFHVVHV�� IRU� H[DPSOH� LQ� 'HQPDUN� �HJ� 0LGGHOJUXQGHQ� DQG� +RUQV�5HY�� DQG�8.� �HJ� %O\WK� DQG� 6FURE\��� � &RQFOXVLRQV� ZHUH� EURDGO\� VLPLODU� WR�WKRVH�RI�WKH�SUHVHQW�VWXG\���7KHVH�VWXGLHV�DOVR�VXJJHVW�VRPH�PLQRU�LQIOXHQFHV�RQ�WKH�FXUUHQW��ZDYH�DQG�VHGLPHQW�FRQGLWLRQV�LPPHGLDWHO\�DURXQG�WKH�WXUELQH�VWUXFWXUHV��EXW�QR�VLJQLILFDQW�LPSDFWV�RQ�WKH�UHJLRQDO�JHRPRUSKRORJ\�
0RGHO�FDOFXODWLRQV�FDUULHG�RXW�IRU�+RUQV�5HY��XS�WR����WXUELQHV��ZLWK�PRQR�SLOH�IRXQGDWLRQV��VXJJHVW�WKDW�ORFDO�FXUUHQWV�LQ�WKH�YLFLQLW\�RI�WKH�WXUELQHV�PD\�EH�UHGXFHG�E\�DW�PRVW����DIWHU�LQVWDOODWLRQ�RI�WKH�ZLQG�IDUP�
7KH�QHZO\�SURSRVHG�GHYHORSPHQW�RII� WKH�'XWFK�FRDVW�DW�(JPRQG�DDQ�=HH� LV�DQRWKHU� GHPRQVWUDWLRQ� RIIVKRUH�ZLQG� IDUP�SURMHFW�� WR� EH� ORFDWHG� VRPH��� NP�RIIVKRUH���$V�SDUW�RI�WKLV�GHYHORSPHQW��WKHUH�ZLOO�DQ�H[WHQVLYH�PRQLWRULQJ�DQG�HYDOXDWLRQ� SURJUDPPH�� � 7KLV� ZLOO� LQFOXGH�� DPRQJ� RWKHU� WKLQJV�� UHJXODU�PHDVXUHPHQW� RYHU� D� ��\HDU� SHULRG� RI� WKH� ��'� HURVLRQ� SDWWHUQ� DURXQG�PRQR�SLOHV�DQG�DQ�DVVHVVPHQW�RI� WKH�HIIHFWLYHQHVV�RI�VHDEHG�SURWHFWLRQ� WHFKQLTXHV���7KH�PRQLWRULQJ�SURJUDPPH�ZLOO�DOVR�ORRN�DW�SRWHQWLDO�FKDQJHV�IXUWKHU�DILHOG�LQ�FXUUHQWV�� VXVSHQGHG� VHGLPHQW� DQG� JHRPRUSKRORJ\�� � 6XFK� GDWD� ZLOO� EH�LQYDOXDEOH� LQ� GHYHORSLQJ� D� JUHDWHU� XQGHUVWDQGLQJ� RI� µDFWXDO¶� FRDVWDO� SURFHVV�HIIHFWV� UHVXOWLQJ� IURP� DQ� RIIVKRUH� ZLQG� IDUP� GHYHORSPHQW�� � ,W� LV� WKHUHIRUH�UHFRPPHQGHG�WKDW��ZKHQ�VXFK�VFKHPHV�DUH�EXLOW�DQG�PRQLWRULQJ�FRPPHQFHV��WKLV� QHZ� LQIRUPDWLRQ� LV� UHYLHZHG� LQ� WKH� FRQWH[W� RI� WKH� SUHVHQW� VWXG\� WR�FRPSOHPHQW�WKH�FRQFOXVLRQV�RI�WKHVH�LQYHVWLJDWLRQV�
��� 6LWH�6SHFLILF�6WXGLHV
7KH� SUHVHQW� VWXG\� KDV� DGGUHVVHG� LGHDOLVHG� ZLQG� IDUP� VFHQDULRV� LQ� RUGHU� WR�LGHQWLI\�WKH�NH\�LVVXHV�DQG�DVVHVV�SRWHQWLDO�LPSDFWV�LQ�D�JHQHULF�ZD\���,Q�D�VLWH�VSHFLILF� VLWXDWLRQ�� WKH� ORFDO� FKDUDFWHU� RI� FXUUHQW�� ZDYH� DQG� VHGLPHQW�FRQGLWLRQV�� LQ� FRPELQDWLRQ� ZLWK� WKH� VSHFLILF� ZLQG� IDUP� ORFDWLRQ�� GLPHQVLRQ�DQG� RULHQWDWLRQ� SOXV� WKH� WXUELQH� DUUD\ DQG� VXSSRUW� VWUXFWXUH��ZLOO� QHHG� WR� EH�HYDOXDWHG�WR�SUHGLFW�WKH�DFWXDO�VLJQLILFDQFH�RI�WKH�HIIHFWV�RQ�FRDVWDO�SURFHVVHV���
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:KLOVW� WKH� UHVHDUFK�KDV� VKRZQ� WKDW� WKH�SRWHQWLDO� LPSDFWV�RQ� WKH�HQYLURQPHQW�DUH�OLNHO\�WR�EH�QHJOLJLEOH��WKH�HQYLURQPHQWDO�LPSDFWV�RQ WKH�VFKHPH��LQ�WHUPV�RI�ZDYH�DQG�FXUUHQW�ORDGLQJ��DUH�OLNHO\�WR�EH�IDU�PRUH�VHYHUH���,Q�DGGLWLRQ��WKH�SUREOHPV� DVVRFLDWHG� ZLWK� ORFDOO\� JHQHUDWHG� VFRXU� �DURXQG� WKH� WXUELQH�VWUXFWXUHV��ZLOO�QHHG�WR�EH�GHDOW�ZLWK�DGHTXDWHO\�� �7R�LQYHVWLJDWH� WKHVH�LVVXHV�ZLOO LQYROYH� D� FRPELQDWLRQ� RI� GHVN�VWXG\�� ILHOG� VXUYH\� DQG� FRPSXWHU�PRGHOOLQJ�ZRUN���&KDSWHU���SURYLGHV�JHQHUDO�JXLGHOLQHV�IRU�XQGHUWDNLQJ�VXFK�VLWH�VSHFLILF�VWXGLHV�
��� 5HFRPPHQGDWLRQV�IRU�)XUWKHU�5HVHDUFK
����D (QGRUVHPHQW�RI�6WXG\�&RQFOXVLRQV
7KH� SUHVHQW� VWXG\� KDV� UHYLHZHG�� DW� D� JHQHULF� OHYHO�� WKH� SRWHQWLDO� HIIHFWV� RI�RIIVKRUH�ZLQG�GHYHORSPHQWV�RQ�FRDVWDO�SURFHVV�� �7KH� UHVHDUFK�KDV�GUDZQ�RQ�H[SHULHQFH� IURP� RWKHU� FRDVWDO� DSSOLFDWLRQV� DV� ZHOO� DV� UHIHUULQJ� WR� H[LVWLQJ�WKHRUHWLFDO�FRQVLGHUDWLRQV�IRU�D�QXPEHU�RI�NH\�LVVXHV��LQFOXGLQJ�
x 5HSUHVHQWDWLRQ�RI�VWUXFWXUDO�UHVLVWDQFH�LQ�WLGDO�FXUUHQWVx 5HSUHVHQWDWLRQ�RI�VWUXFWXUDO�UHVLVWDQFH�LQ�ZDYHVx :DYH� VFDWWHULQJ� DQG� GLIIUDFWLRQ� HIIHFWV� UHVXOWLQJ� IURP� F\OLQGULFDO�VWUXFWXUHV�SODFHG�LQ�D�ZDYH�HQYLURQPHQWx 6FRXU�GHYHORSPHQW
$V� \HW� WKHUH� DUH� QR� ODUJH�VFDOH� RIIVKRUH� ZLQG� IDUPV� LQ� VLPLODU� FRDVWDO�HQYLURQPHQWV�DQ\ZKHUH� LQ� WKH�ZRUOG� WR�SURYLGH� VXSSRUWLQJ�HYLGHQFH� WR� IXOO\�HQGRUVH� WKH� ILQGLQJV� RI� WKH� SUHVHQW� UHVHDUFK�� DOWKRXJK� VRPH� DUH� SODQQHG� IRU�LQVWDOODWLRQ�LQ������DQG�EH\RQG���,W�LV�WKHUHIRUH�UHFRPPHQGHG��WKDW�ZKHQ�VXFK�VFKHPHV� DUH� EXLOW� DQG� PRQLWRULQJ� FRPPHQFHV�� WKH� UHVXOWLQJ� LQIRUPDWLRQ� LV�UHYLHZHG�LQ�WKH�FRQWH[W�RI�WKH�SUHVHQW�VWXG\�WR�IXUWKHU�YDOLGDWH�WKH�FRQFOXVLRQV�RI�WKHVH�LQYHVWLJDWLRQV�
)RU� H[DPSOH�� VFRXU� HIIHFWV LQ� D�PRELOH� VHGLPHQW� HQYLURQPHQW� UHPDLQV� DV� DQ�LVVXH�ZKHUH�VFLHQWLILF�XQGHUVWDQGLQJ� LV�VWLOO�GHYHORSLQJ�� �$W�SUHVHQW� WKHUH�DUH�QR� XQLYHUVDOO\� UHFRJQLVHG� PHWKRGV� WR� DVVHVV� VFRXU�� HLWKHU� LQFOXVLYH� RU�H[FOXVLYH� RI� VWDQGDUG� FRDVWDO� SURFHVV� PRGHOV�� � 2EVHUYDWLRQV� RI� VFRXU� DUH�WKHUHIRUH� RI� H[WUHPH� LQWHUHVW� DURXQG� DQ\� RIIVKRUH� LQVWDOODWLRQ� DQG� VXFK�PRQLWRULQJ�ZLOO�SURYH�LQYDOXDEOH�LQ�GHYHORSLQJ�WHFKQLTXHV�IRU�TXDQWLI\LQJ�WKLV�HIIHFW�DQG�IRU�DVVLVWLQJ�WKH�VHOHFWLRQ�RI�DSSURSULDWH�VFRXU�SURWHFWLRQ�PHWKRGV�
����E )XWXUH�'LUHFWLRQ�RI�2IIVKRUH�:LQG�,QGXVWU\
7KH� SUHVHQW� VWXG\� KDV� IRFXVHG� RQ� WKH� LVVXHV� UHODWHG� WR� WKH� ILUVW� URXQG� RI�RIIVKRUH�GHYHORSPHQWV�DQG�JHQHUDOLVHG�WKH�PDLQ�FRDVWDO�SURFHVV�SDUDPHWHUV�WR�GHILQH� K\SRWKHWLFDO� VFHQDULRV� IRU� WKH� WZR� WHVW� FDVHV�� � ,I� WKH� RIIVKRUH� ZLQG�LQGXVWU\�PRYHV�WRZDUGV�GHHSHU�ZDWHU�DQG�H[SDQGV�LQWR�ODUJHU�VFKHPHV�WKHQ�LW�LV� UHFRPPHQGHG� WKDW� WKH� SUHVHQW� UHVHDUFK� LV� H[WHQGHG� DQG� DGDSWHG� WR�HQFRPSDVV�DQ\�QHZ�LVVXHV�
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&()$6�� ������ � 2IIVKRUH� :LQG� )DUPV�� *XLGDQFH� QRWH� IRU� (QYLURQPHQWDO�,PSDFW�$VVHVVPHQW�LQ�UHVSHFW�RI�)(3$�DQG�&3$�UHTXLUHPHQWV���2FWREHU������
'(75�� ������ 'UDIW� 0DULQH� 0LQHUDOV� *XLGDQFH� 1RWH� ��� *XLGDQFH� RQ� WKH�([WUDFWLRQ�E\�'UHGJLQJ�RI�6DQG��*UDYHO�DQG�2WKHU�0LQHUDOV�IURP�WKH�(QJOLVK�6HD�EHG���&RQVXOWDWLRQ�3DSHU��)HEUXDU\�������
'2(�� ������ � 'HSDUWPHQW� RI� (QHUJ\� � 2IIVKRUH� 7HFKQRORJ\� 5HSRUW�� :DYH�&OLPDWH�$WODV�RI�WKH�%ULWLVK�,VOHV��27+���������+062�
'7,���������1HZ�DQG�5HQHZDEOH�(QHUJ\�± 3URVSHFWV�IRU�WKH���VW�&HQWXU\�
'7,�������� �*XLGDQFH�1RWHV�� �2IIVKRUH�:LQG� IDUP�&RQVHQWV�3URFHVV�� �$SULO������
'XJGDOH�� 5�(�� ������ 1HDUVKRUH� VDQGEDQNV� DQG� IRUHVKRUH� DFFUHWLRQ� RQ� WKH�VRXWK�/LQFROQVKLUH�FRDVW��(DVW�0LGODQGV�*HRJ�����������������
(768�� ������ $Q� DVVHVVPHQW� RI� WKH� HQYLURQPHQWDO� HIIHFWV� RI� RIIVKRUH� ZLQG�IDUPV���(768�:����������5(3���SUHSDUHG�E\�0HWRF�SOF��
+DOFURZ�� ������ � :DYH� &OLPDWH� �� 6FRXU� 6WXG\�� 6DUDK� -DQH� 2IIVKRUH� :LQG�0RQLWRULQJ�6WDWLRQ��6WXG\�5HSRUW���3RZHUJHQ�SOF���6HSWHPEHU������
,($�&$''(7�&HQWUH�IRU�5HQHZDEOH�(QHUJ\���������(OHFWULFLW\�IURP�2IIVKRUH�:LQG�� � 'DQLVK� (QHUJ\� $JHQF\� 	� ,($� &$''(7� 5HQHZDEOH� (QHUJ\�7HFKQRORJLHV�3URJUDPPH���2FWREHU������
0$))�� ������ � 3URSRVDOV� IRU� 2IIVKRUH� :LQG� )DUP� 'HYHORSPHQWV�� *HQHUDO�*XLGDQFH�1RWHV�
0F&DYH��,�1��������*UDLQ�VL]H�WUHQGV�DQG�WUDQVSRUW�DORQJ�EHDFKHV��([DPSOHV�IURP�(DVWHUQ�(QJODQG��0DU��*HRO������0���± 0���
0F&DYH�� ,�1��DQG�/DQJKRUQH��'�1��������6DQGZDYHV�DQG�VHGLPHQW� WUDQVSRUW�DURXQG�WKH�HQG�RI�D�WLGDO�VDQGEDQN��6HGLPHQWRORJ\������������
2:(1�� ������ 2IIVKRUH� ZLQG� UHVRXUFH� DVVHVVPHQW� DQG� PHWRFHDQ� GDWD��(365&����1RYHPEHU��������KWWS���ZZZ�RZHQ�RUJ�XN�ZRUNVKRSB��ZV�BILQDO�SGI�
2:(1��������6WUXFWXUH�DQG�IRXQGDWLRQV�GHVLJQ�RI�RIIVKRUH�ZLQG�LQVWDOODWLRQV��(365&����0DUFK���������KWWS���ZZZ�RZHQ�RUJ�XN�ZRUNVKRSB��ZV�BILQDO�SGI�
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$FNQRZOHGJHPHQWV� DUH� SURYLGHG� WR� WKH� FR�DXWKRUV� RI� WKLV� UHSRUW�� 5LFKDUG�6ZLIW�RI�$%3PHU��DQG�7HG�3LWW�DQG�%ULDQ�G¶2OLHU�RI�0HWRF���7KDQNV�DUH�DOVR�H[SUHVVHG� WR�0LNH�3D\QH�RI�(768��VWDNHKROGHUV�DQG�)LUVW�5RXQG�GHYHORSHUV�ZKR�KDYH�FRQWULEXWHG�LQIRUPDWLRQ�WR�WKH�VWXG\�
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$�QXPEHU�RI�VWDNHKROGHU�JURXSV�ZHUH�FRQWDFWHG�E\�OHWWHU�DW� WKH�RXWVHW�RI� WKH�SURMHFW�WR�UHTXHVW�WKHLU�LQSXW�WR�WKH�VWXG\���7KHVH�LQFOXGHG�WKH�NH\�FRQVHQWLQJ�DXWKRULWLHV�DQG�VWDWXWRU\�ERGLHV�DV�ZHOO�DV�(XURSHDQ�GHYHORSHUV�DQG�ILUVW�URXQG�SUH�TXDOLILHG�OHDVH�KROGHUV�
,Q�UHVSRQVH�WR�WKLV�UHTXHVW��LQSXW�WR�WKH�VWXG\�ZDV�UHFHLYHG�IURP�WKH�IROORZLQJ�JURXSV�� HLWKHU� E\� OHWWHU�� H�PDLO� RU�PHHWLQJ�� �+RZHYHU�� LW� LV� VWUHVVHG� WKDW� DQ\�YLHZV�DQG�MXGJHPHQWV�H[SUHVVHG�LQ�WKLV�UHSRUW�DUH�WKRVH�RI�WKH�DXWKRUV�
*HRII�%RZOHV��%ULDQ�+DZNLQV�	�5DFKHO�:DOGRFN'()5$��IRUPHUO\�0$))��	�&()$61REHO�+RXVH���6PLWK�6TXDUH/RQGRQ6:�3��-5
1HLO�-DFREVRQ��)UDQN�3DUULVK�	�7RQ\�0XUUD\&URZQ�(VWDWH���&DUOWRQ�+RXVH�7HUUDFH/RQGRQ6:�<��$+
'DYLG�)DUULHU�	�$QQH�0DULH�&R\OH��UHI��6FURE\�6DQGV�3RZHUJHQ�5HQHZDEOHV�/WG:HVWZRRG�:D\:HVWZRRG�%XVLQHVV�3DUN&RYHQWU\&9���/*
3HWHU�)LVK��UHI��.HQWLVK�)ODWV�1(*�0LFRQ(VVHQFH�+RXVH&UDEWUHH�5RDG7KRUSH�,QGXVWULDO�(VWDWH(JKDP7:����51
'U�'DYLG�%HDQ��UHI��1RUWK�+R\OH�1DWLRQDO�:LQG�3RZHU5LYHUVLGH�+RXVH0HDGRZEDQN)XUORQJ�5RDG%RXUQH�(QG%XFNV6/���$-



$�

5LFKDUG�0RUOH\��UHI��&URPHU�/RQGRQ�(OHFWULFLW\7HPSODU�+RXVH������+LJK�+ROERUQ/RQGRQ:&�9��19
7RQ\�6FRUHU��UHI��7HHVLGH�1RUWKHUQ (OHFWULF�SOF&DUOLRO�+RXVH0DUNHW�6WUHHW1HZFDVWOH�XSRQ�7\QH1(���1(
-HQV�:��%RQHIHOG��UHI��+RUQV�5HY�7HFK�ZLVH�$�6.UDIWY UNVYHM���'.������)UHGHULFLD'HQPDUN
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$33(1',;�% 5(9,(:�2)�6&52%<�6$1'6�678'<
%�� %DFNJURXQG
2XWVLGH� RI� %O\WK� 2IIVKRUH�� WKHUH� KDV� EHHQ� SUHYLRXV� LQWHUHVW� LQ� WKH� 8.� WR�GHYHORS� RIIVKRUH� VLWHV� RQ� 6FURE\� 6DQGV� DQG�*XQIOHHW� 6DQGV�� � %RWK� RI� WKHVH�VLWHV�DUH�QRZ�DFWLYHO\�EHLQJ�SXUVXHG�VLQFH�WKH�DQQRXQFHPHQW�PDGH�E\�&URZQ�(VWDWH�RQ�WKHLU�VXFFHVVIXO�VLWH�DOORFDWLRQ���'HWDLOHG�VWXGLHV�KDYH�DOUHDG\�WDNHQ�SODFH� WR� VXSSRUW� WKH� GHYHORSPHQW� RQ� 6FURE\� 6DQGV� ZKLFK� LQFOXGHV� DQ�LQYHVWLJDWLRQ� RQ� ZDYH� FOLPDWH� DQG� VFRXU� �+DOFURZ�� ������� � 7KLV� LV� DQ�LPSRUWDQW�VWXG\�DV�LW�UHSUHVHQWV�WKH�ILUVW�VHW�RI�LQYHVWLJDWLRQV�UHODWHG�WR�D�ZLQG�IDUP�GHYHORSPHQW� LQ�8.�FRDVWDO�ZDWHUV�� �7KH� ORFDWLRQ�RI� WKH�SURSRVHG�ZLQG�IDUP�LV�RQ�6FURE\�6DQGV��D�VLWH�DURXQG��NP�IURP�WKH�FRDVW�QRUWK�HDVW�RI�*UHDW�<DUPRXWK��1RUIRON���6FURE\�6DQGV�LV�D�OLQHDU�EDQN�ZLWK�LWV�ORQJHVW�GLPHQVLRQ�RULHQWDWHG� DSSUR[LPDWHO\� QRUWK� WR� VRXWK� DORQJ� WKH� D[LV� RI� WKH� WLGDO� FXUUHQWV���:DWHU�GHSWKV�UDQJH�IURP���WR���P��GHSHQGLQJ�RQ�SRVLWLRQ�DQG�WKH�VWDWH�RI�WKH�WLGH��
%�� :DYHV
7KH�LVVXH�RI�ZDYHV�KDV�EHHQ�GHYHORSHG�IURP�FRQVLGHUDWLRQ�RI�DQ�RIIVKRUH��RU�GHHS�ZDWHU��ZDYH�FOLPDWH�GHULYHG�IURP�DQ�DYDLODEOH�ORQJ�WHUP�GDWD�VHW�� �7KLV�ZDYH�GDWD�KDV�WKHQ�EHHQ�WUDQVIRUPHG�WR�WKH�VWXG\�VLWH�WKURXJK�WKH�DSSOLFDWLRQ�RI� D� UHIUDFWLRQ�GLIIUDFWLRQ� PRGHO�� 7KH� DUHD� PRGHOOHG� H[WHQGHG� DERXW� ��NP�IURP� WKH� FRDVW� DQG� DURXQG� ��NP� DORQJ� WKH� FRDVW��ZLWK� D� JULG� VL]H� RI� ���P���7KH� PRGHO DUHD� LQFOXGHV� WKH� ZLQG� IDUP�� EXW� GRHV� QRW� HQFRPSDVV� WKH� GHHS�ZDWHU� ZDYH� SRVLWLRQ�� � 7KLV� DVVXPHV� WKDW� WKH� ZDYH� FOLPDWH� DW� WKH� QRUWKHUQ��VRXWKHUQ� DQG� HDVWHUQ� HGJHV� RI� WKH� VKDOORZ�ZDWHU�PRGHO� DUHD� LV� VXEVWDQWLDOO\�VLPLODU� WR� WKH�ZDYH� FOLPDWH� DW� WKH� ORFDWLRQ� RI� WKH�RIIVKRUH� JULG�SRLQWV�� �7KLV�PD\� EH� DQ� RYHU�VLPSOLILFDWLRQ� VLQFH� WKH� RIIVKRUH� GHSWK� LV� QRW� µGHHS� ZDWHU¶�ZKHQ� FRPSDUHG� ZLWK� W\SLFDO� VHD�VWDWH� ZDYHOHQJWKV� RI� ��� WR� ���P�� DQG�PRUHRYHU�WKH�EDWK\PHWU\�EHWZHHQ�WKH�RIIVKRUH�JULG�SRLQWV�DQG�WKH�HGJHV�RI�WKH�FRDVWDO�PRGHO�LV�FRPSOH[�
7KH� WUDQVIRUPDWLRQ�PRGHO�ZDV� UXQ� IRU� D� QXPEHU� RI� GHSWKV� FRUUHVSRQGLQJ� WR�YDULRXV� FRPELQDWLRQV� RI� WLGH� DQG� VXUJH� HOHYDWLRQV�� � :DYH� VWDWLVWLFV� IRU� WKH�YDULRXV�ZDWHU�GHSWKV�ZHUH�DVVHPEOHG�IRU�WZR�SRVLWLRQV�LQ�WKH�ZLQG�IDUP�DUHD��
$ VHSDUDWH�QHDU�ILHOG�ZDYH�VWXG\�DWWHPSWHG�WR�HOXFLGDWH�WKH�HIIHFW�DQ�DUUD\�RI�PRQR�SLOH�ZLQG�WXUELQHV�PLJKW�KDYH�RQ�WKH�ZDYH�ILHOG�LQ�WKH�ORFDO�DUHD���7KLV�ZDV� DFKLHYHG� XVLQJ� D� ORFDO� PRGHO� FRYHULQJ� DQ� DUHD� RI� ���� E\� ���NP�� DQG�UHVROYHG�ZLWK�D�JULG�VL]H�RI��P���7KH�PRGHO�ZDV�UXQ�ZLWK�DQG�ZLWKRXW�DQ�DUUD\�RI����PRQR�SLOHV��UHSUHVHQWHG�E\���E\��P�VTXDUHV��DQG�ZLWK�D�PRQRFKURPDWLF�ZDYH�ERXQGDU\���7KH�µZLWKRXW¶�FDVH�VKRZV�WKH�HIIHFW�RI�ZDYH�UHIUDFWLRQ�RYHU�WKH�EDQN��ZKLOH�WKH�SUHVHQFH�RI�WKH�PRQR�SLOHV�UHVXOWV�LQ�WKH�VXSHUSRVLWLRQ�RQ�WKLV� EDVLF� SDWWHUQ� RI� D� VPDOOHU�VFDOH� SDWWHUQ� RI� LQFUHDVHG� VSDWLDO� YDULDELOLW\�UHVXOWLQJ�IURP�WKH�LQWHUIHUHQFH�RI�ZDYHV�VFDWWHUHG�E\�WKH�PRQR�SLOHV�ZLWK�WKH�LQFLGHQW� ZDYH� ILHOG�� � )RU� PRQRFKURPDWLF� UHJXODU� ZDYHV�� FKDQJHV� LQ� ZDYH�



%�

KHLJKWV� RI� RUGHU� ���� RFFXU� LQ� WKH� YLFLQLW\� RI� WKH� ZLQG� IDUP�� � 2YHUDOO� LW� LV�FRQVLGHUHG� WKDW� DUHDV� RI� UHGXFHG� DFWLYLW\� FRPSHQVDWH� WKH� DUHDV� RI� LQFUHDVHG�ZDYH�DFWLYLW\�
8QOLNH�D�PRQRFKURPDWLF�ZDYH��D�UHDO�VHD�VWDWH�FRQVLVWV�RI�ZDYH�HQHUJ\�VSUHDG�RYHU�D�UDQJH�RI�IUHTXHQFLHV�DQG�SURSDJDWLRQ�GLUHFWLRQV�DQG�LV�RIWHQ�GHVFULEHG�DV� UDQGRP� ZDYHV�� � 7KH� VFDWWHULQJ� DQG� LQWHUIHUHQFH� SDWWHUQ� VKRZQ� E\� WKH�PRQRFKURPDWLF� ZDYH� UHVXOWV� ZLOO� EH� FRQVLGHUDEO\� VPRRWKHG�� ZKHUHDV� WKH�VSDWLDO� YDULDELOLW\� GXH� WKH� SUHVHQFH� RI� WKH� ZLQG� IDUP ZLOO� LQ� IDFW� EH�LQGLVWLQJXLVKDEOH�IURP�WKH�QDWXUDO�VSDWLDO�YDULDELOLW\�RI�WKH�ZDYHV�
7KH� HIIHFWV� RI� VFDWWHULQJ� VKRXOG� EH� OLPLWHG� WR� WKH� LPPHGLDWH� YLFLQLW\� RI� WKH�ZLQG�IDUP���7KH�RQO\�RWKHU�HIIHFW�LV�GXH�WR�EORFNLQJ�RI�ZDYH�HQHUJ\�ZKLFK�WKH�UHSRUW� HVWLPDWHV�ZLOO� OHDG� WR� D� UHGXFWLRQ� RI�ZDYH� KHLJKW� RI� RUGHU� ��� WR� WKH�µOHH¶�RI�WKH�ZLQG�IDUP�
,W� LV� QRWHG� WKDW� QR� VLPLODU� QHDU�ILHOG� WLGDO� IORZ� RU� VHGLPHQW� PRGHOOLQJ� ZDV�XQGHUWDNHQ�
&RPSDUHG� WR� SUHVHQWO\� SURSRVHG� ZLQG� IDUP� GHVLJQV�� WKH� VWXG\� PDGH�µFRQVHUYDWLYH¶�DVVXPSWLRQV� LQ�PRGHOOLQJ� WKH�ZLQG�IDUP�LQ� UHVSHFW�RI�QXPEHU�RI� WXUELQHV� �����DQG� WXUELQH�VSDFLQJ� �DURXQG����P��� � ,Q�DGGLWLRQ�� WKH� WXUELQH�EDVH�GLDPHWHU�ZDV�UHSUHVHQWHG�LQ�WKH�PRGHO�E\�D���E\��P�JULG�VTXDUH�ZKLFK�LV�VXJJHVWHG�WR�SURYLGH�D�JUHDWHU�LPSDFW�RQ�WKH�FXUUHQW�IORZ�DQG�ZDYH�FRQGLWLRQV�WKDW�D�F\OLQGULFDO�VKDSH�
%�� :DYH�FXUUHQW�LQWHUDFWLRQ
7KH�UHSRUW�QRWHV�WKDW�WKH�PRQR�SLOHV�ZLOO�DIIHFW�WKH�ZDYHV�LQ�WKHLU�LPPHGLDWH�QHLJKERXUKRRG��WKLV� LV�DVVXPHG�WR�PHDQ�ZLWKLQ�D�IHZ�SLOH�GLDPHWHUV��VR�WKDW�WKH� LQWHUDFWLRQ� RI� TXDVL�VWHDG\� FXUUHQWV� �LH� WLGDO�� VXUJH� DQG� ZDYH�LQGXFHG�FXUUHQWV��ZLWK�WKH�ZDYH�RUELWDO�YHORFLWLHV�ZLOO�EH�HQKDQFHG���7KLV�ZLOO�OHDG�WR�JUHDWHU�VFRXU�HIIHFWV�
%�� 6DQGEDQN�0RUSKRORJ\
,PSRUWDQWO\�WKH�VWXG\�SURYLGHV�VRPH�FRQVLGHUDWLRQV�RI�WKH�UHFHQW�PRUSKRORJ\�RI�WKH�VDQGEDQN�V\VWHP���7KLV�LV�RI�JUHDW�LPSRUWDQFH�WR�DQ\�GHYHORSHU�SODQQLQJ�D�VFKHPH�LQ�VXFK�D�G\QDPLF�HQYLURQPHQW���6FURE\�6DQGV�LV�RQH�EDQN�DPRQJVW�D�V\VWHP�RI�VDQGEDQNV�ZKHUH�UDSLG�FKDQJHV�FDQ�RFFXU�LQ�WKH�SURILOH�RI�WKH�VHD�EHG�� � ,W� LV�KLJKO\�OLNHO\�WKDW�DQ\�VDQGEDQN�DFFXPXODWLRQ�RI�VDQG�ZLOO�DOWHU� LWV�KHLJKW� DQG� ODWHUDO� SRVLWLRQ� LQ� WLPH�� � 2IWHQ� WKLV� ODWHUDO� PRYHPHQW� LV� RQH� RI�VLQXRXV� DOWHUDWLRQ� DERXW� D� PHDQ� D[LV� ZKLOVW� WKH� KLJKHVW� HOHYDWLRQV� RI� VRPH�VDQGEDQNV�DUH� IRXQG� WR�PRYH� WKHLU�SRVLWLRQ�DORQJ� WKH�D[LV�RI� WKH�EDQN�� �7KH�VDQGEDQN�V\VWHPV�SOD\�DQ�LPSRUWDQW�UROH�LQ�WKH�FRDVWDO�]RQH�DV�WKH\�SURYLGH�D�OHYHO�RI�SURWHFWLRQ�IRU�WKH�VKRUHOLQH�DJDLQVW�ZDYHV���$Q\�FKDQJHV�WR�WKH�FUHVW�KHLJKW��ZLGWK�DQG�SRVLWLRQ�RI� WKH�EDQN�ZLOO�DIIHFW� WKH�DPRXQW�DQG�VWUHQJWK�RI�WKH�ZDYH�DFWLYLW\�WKDW�UHDFKHV�WKH�VKRUHOLQH��



%�

%�� 6FRXU
6FRXU�SUREOHPV�DUH�UHYLHZHG�DQG�WHQWDWLYH�HVWLPDWHV�GHYHORSHG�ZLWK�WKH�XVH�RI�WKHRUHWLFDO� DQDO\WLFDO� UHODWLRQVKLSV�� ,W� LV� FOHDU� WKDW� WKHVH� PHWKRGV� JLYH� RQO\�DSSUR[LPDWH� UHVXOWV�� DQG� IXUWKHU� ZRUN� LQ� WKLV� DUHD� ZDV� UHFRPPHQGHG�� � 7KH�UHSRUW� FRPHV�XS�ZLWK�D� VFRXU�GHSWK�RI�RUGHU����P�IRU� D��P�GLDPHWHU�PRQR�SLOH�
$URXQG�WKH�EDVH�RI�WKH�ZLQG�PDVW�WKH�DQHFGRWDO�HYLGHQFH�VXJJHVWV�WKDW�VFRXU�DURXQG� WKLV� �P� GLDPHWHU� SLOH� LV� DSSUR[LPDWHO\� FLUFXODU� ZLWK� D� GHSWK� LQ� WKH�VDPH�RUGHU�DV�WKH�SLOH�GLDPHWHU�
5HFRPPHQGDWLRQV� IRU� VFRXU� SURWHFWLRQ� DUH� PDGH�� � 7KH� VWXGLHV� DOVR� VXJJHVW�WKDW�WKHUH�VKRXOG�EH�QR�VLJQLILFDQW�LQWHUUXSWLRQ�WR�VHGLPHQW�SDWKZD\V�
%�� 5HIHUHQFHV
+DOFURZ���������:DYH�&OLPDWH���6FRXU�6WXG\��6DUDK�-DQH�2IIVKRUH�:LQG�0RQLWRULQJ�6WDWLRQ��6WXG\�5HSRUW���3RZHUJHQ�SOF���6HSWHPEHU������
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$33(1',;�& (8523($1�'(9(/230(176
&�� 'HPRQVWUDWLRQ�3URMHFWV
5HDO� RIIVKRUH� GHYHORSPHQWV� FRPPHQFHG� WRZDUG� WKH� HQG� RI� WKH� ����¶V�ZLWK�WKUHH� UHVHDUFK� DQG GHPRQVWUDWLRQ� SURMHFWV� DW� 1RJHUVXQG�� 9LQGHE\� DQG�0HGHPEOLN�� � ,W� LV� QRWHG� WKDW� DOO� WKUHH� SURMHFWV� ZHUH� UHDOL]HG� XQGHU� QRW� WRR�H[WUHPH�FRQGLWLRQV��EHLQJ�HLWKHU�LQ�WKH�%DOWLF�6HD�RU�DQ�LQODQG�IUHVKZDWHU�ODNH�
7KH�ZRUOG¶V� ILUVW�RIIVKRUH� VLWH�FDPH� LQWR�RSHUDWLRQ� LQ������DQG�ZDV�D� VLQJOH�WXUELQH�PRXQWHG�RQ�D�WULSRG�IRXQGDWLRQ�DQG�SODFHG�RQ�D�VROLG�URFN�SODWIRUP�D�GLVWDQFH� RI� ���P� RII� WKH� %DOWLF� FRDVW� RI� 6ZHGHQ� DW� 1RJHUVXQG�� � ,W� LV�XQGHUVWRRG�WKDW�WKH�VFKHPH�ZDV�ODWHU�DEDQGRQHG�LQ������
7KH�ZRUOG¶V�ILUVW�RIIVKRUH�ZLQG�IDUP��LH�PXOWL�WXUELQH�GHYHORSPHQW��FDPH�LQWR�RSHUDWLRQ�ODWHU�LQ������ZLWK�D�FRQILJXUDWLRQ�RI����WXUELQHV�PRXQWHG�RQ�D�VDQG\�VHD� EHG� XVLQJ� ER[� FDLVVRQ� IRXQGDWLRQV�� � 7KLV� GHYHORSPHQW� LV� D� GLVWDQFH� RI�DURXQG� ���NP� IURP� WKH�'DQLVK� FRDVW�� QRUWK� RI�9LQGHE\�� � 7KH� VLWH� LV� VWLOO� LQ�RSHUDWLRQ�
7KH�/HO\�RIIVKRUH�ZLQG�IDUP�LV�VLWHG�LQ�D�IUHVKZDWHU�ODNH�QHDU�0HGHPEOLN�LQ�+ROODQG�� DQG� EHFDPH� RSHUDWLRQDO� LQ� ������ � 7KH� VLWH� LQFOXGHV� �� WXUELQHV�VXSSRUWHG�RQ�VWHHO�PRQR�SLOH�IRXQGDWLRQV�GULOOHG�LQWR�D�VDQG\�EHG�DW�D GLVWDQFH�RI�DURXQG����P�IURP�WKH�VKRUH�RI�WKH�ODNH�
7KH� ILUVW� RIIVKRUH�ZLQG� IDUP� LQ�8.� FRDVWDO�ZDWHUV� LV�%O\WK�2IIVKRUH�� D� VLWH�ZKLFK� EHFDPH� RSHUDWLRQDO� LQ� 'HFHPEHU� ������ � 7KH� GHYHORSPHQW� LV� DOVR�UHJDUGHG� DV� D� GHPRQVWUDWLRQ� SURMHFW� IRU� WKH� 8.�� � 7KH� VLWH� FRPSULVHV� WZR�WXUELQHV�ORFDWHG�RQ�1RUWK�6SLW��D�VPDOO�URFN\�VKRDO�DURXQG��NP�RIIVKRUH�IURP�%O\WK�+DUERXU�RII� WKH�FRDVW�RI�QRUWK�HDVW�(QJODQG��7KH�WXUELQHV�DUH�PRXQWHG�RQ�PRQR�SLOH�IRXQGDWLRQV�GULOOHG�LQWR�D�SHUPDQHQWO\�VXEPHUJHG�URFN�SODWIRUP�
)XUWKHU�GHYHORSPHQWV�KDYH�SURFHHGHG�LQ�+ROODQG��6ZHGHQ�DQG�'HQPDUN�ZLWK�0LGGHOJUXQGHQ� FRPLQJ� LQWR� RSHUDWLRQ� LQ� -DQXDU\� ������ � $W� WKLV� VLWH� ���WXUELQHV� KDYH� EHHQ� HUHFWHG� RQ�0LGGHOJUXQGHQ� 6KRDO�� D� VLWH� �NP� RXWVLGH� RI�&RSHQKDJHQ�KDUERXU�� �*UDYLW\� IRXQGDWLRQV�KDYH�EHHQ�XVHG�IRU� WKHVH�WXUELQHV�DQG� DUUDQJHG� WR� IROORZ� WKH� HOOLSWLFDO� DUF� RI� WKH� VKRDO�� � 7KH� VLWH� LV� D� IRUPHU�GXPSLQJ�JURXQG�IRU�KDUERXU�VOXGJH���7KLV�GHYHORSPHQW�LV�SUHVHQWO\�WKH�ODUJHVW�RIIVKRUH� ZLQG� IDUP� LQ� WKH� ZRUOG� DQG� KDV� WKH� FDSDFLW\� WR� JHQHUDWH� HQRXJK�HOHFWULFLW\�WR�SRZHU����RI�WKH�'DQLVK�FDSLWDO¶V�HQHUJ\�QHHGV�
)RU�HDFK�RI�WKHVH�H[LVWLQJ�GHYHORSPHQWV�DSSURSULDWH�GHVLJQ�DQG�HQYLURQPHQWDO�FRQVLGHUDWLRQV�KDYH�EHHQ�PDGH�WR�HQVXUH�VXFFHVVIXO�SURMHFWV���
7KH� SUHVHQW� VLWHV� RII� WKH� FRDVW� RI� 6ZHGHQ� DQG� 'HQPDUN� DUH DOO� ZLWKLQ� WKH�%DOWLF�6HD��DQG�WKRVH�LQ�+ROODQG�DUH�LQ�D�IUHVKZDWHU�ODNH���)RU�DOO�WKHVH�DUHDV�WKH�WLGDO�LQIOXHQFH�LV�UHODWLYHO\�LQVLJQLILFDQW��1RWH��WKH�WLGDO�UDQJH�LQ�WKH�%DOWLF�6HD� LV�RQO\�D� IHZ�FHQWLPHWUHV�DW�PRVW��DQG� WKH� IHWFK� OHQJWKV�DUH� UHVWULFWHG WR�



&�

UHODWLYHO\� VPDOO� GLVWDQFHV�� � ,Q� DGGLWLRQ�� WKH� LVVXH� RI� LFH� ORDGLQJ� LV� RI� VRPH�UHOHYDQFH�WR�WKH�GHVLJQ�FDOFXODWLRQV���
7KH� (QYLURQPHQWDO� ,PSDFW� $VVHVVPHQW� �(,$�� IRU� VXFK� GHYHORSPHQWV� KDYH�LQFOXGHG�FRQVLGHUDWLRQ�RQ� WKH� LPSDFW�EURXJKW�DERXW�E\� WKH�SK\VLFDO�SUHVHQFH�RI�WKH�ZLQG�WXUELQHV���7KLV�QRUPDOO\�LQFOXGHV�FRPPHQW�RQ�FKDQJHV�WR�ZDYHV��IORZV�DQG�VHGLPHQW�PRYHPHQWV���
)RU� WKH� 'DQLVK� VLWH� DW� 0LGGHOJUXQGHQ�� WKH� (,$� �0:7&�� ������ LQFOXGHV� D�FRQVLGHUDWLRQ�RI�FKDQJHV�LQ�ZDWHU�IORZ�EURXJKW�DERXW�E\�WKH�GHYHORSPHQW���,W�LV�FRPPHQWHG� WKDW� µWKH� IRXQGDWLRQ¶V� LQIOXHQFH�RQ�ZDWHU� IORZ� LQ��UHVXQG�KDV�EHHQ� DQDO\VHG�� � 7KH� DQDO\VLV� VKRZV� WKDW� WKH� ZDWHU� IORZ� ZLOO� EH� UHGXFHG� E\�PD[LPXP��������¶ )RU�GHVLJQ�FRQVLGHUDWLRQV��WKH�FDOFXODWHG�ZDYH�SDUDPHWHUV�DUH� D� VLJQLILFDQW� ZDYH� KHLJKW� RI� ���P� DQG� D� SHULRG� RI� �V�� SURYLGLQJ� D�ZDYHOHQJWK�RI�DURXQG���P�
)RU� %O\WK� 2IIVKRUH� WKH� WLGDO� UDQJH� LV� UHODWLYHO\� ODUJH� ����P� VSULQJ� WLGH�HTXDWLQJ� WR�D�PDFUR� WLGDO�HQYLURQPHQW��DQG� WKH� IHWFK�GLVWDQFHV�HTXDWH� WR� WKH�ZLGWK�RI� WKH�1RUWK�6HD�� �+HQFH�� WKH� LQIOXHQFH� IURP� WLGDO�FXUUHQWV�DQG�ZDYHV�EHFRPHV� PRUH� VLJQLILFDQW�� ZKHUHDV� SUREOHPV� IURP� LFH� GR� QRW� IHDWXUH� DV� D�GHVLJQ�LVVXH�
7DEOH�&���SURYLGHV�VXPPDU\�GHWDLOV�IRU�WKH�NQRZQ�RIIVKRUH�ZLQG�IDUPV�DFURVV�(XURSH�ZKLFK�KDYH�FRPH�LQWR�RSHUDWLRQ�
&�� )XWXUH�'HYHORSPHQWV
7KH�VXFFHVV�RI�WKH�GHPRQVWUDWLRQ�SURMHFWV�KDV�DOORZHG�VHULRXV�FRQVLGHUDWLRQ�RI�PXFK� ODUJHU� ZLQG� IDUP� SDUNV�� DW� JUHDWHU� GLVWDQFHV� RII� WKH� FRDVW�� LQ� GHHSHU�ZDWHU�DQG�LQ�PRUH�H[SRVHG�FRQGLWLRQV�
,UHODQG�� %HOJLXP�� *HUPDQ\� DQG� WKH� 1HWKHUODQGV� DUH� DOVR� H[SUHVVLQJ� VHULRXV�LQWHQW�LQ�GHYHORSLQJ�WKHLU�RIIVKRUH�UHVRXUFH��3URSRVHG�SURMHFWV�LQFOXGH�

x 0RXWK�RI�WKH�:HVWHUQ�6FKHOGW�5LYHU��+ROODQG�����0:x ,MPXLGHQ��+ROODQG�����0:x +RUQV�5HY��'HQPDUN�����0:x / VR��'HQPDUN�����0:x 2PR�6WDOJUXQGH��'HQPDUN�����0:x *HGVHU�5HY��'HQPDUN����0:x 5RGVDQG��'HQPDUN�����0:x /LOOJUXQG�%DQN��6ZHGHQ����0:x %DUVHEDQN��6ZHGHQ�����0:x .LVK�%DQN��,UHODQG����0:�x $UNORZ��RII�&RXQW\�:LFNORZ��,UHODQG����0:�



&�

8WLOLVLQJ� PHJDZDWW�SOXV� FODVV� PDFKLQHV�� WKHVH� SURMHFWV� ZLOO� JHQHUDWH� KLJKHU�YROXPHV�RI�HOHFWULFLW\�IURP�WKH�PRUH�FRQVWDQW�ZLQG�UHJLPHV�H[SHULHQFHG�DW�VHD�DQG�DUH�OLNHO\�WR�SOD\�D�PDMRU�UROH�LQ�SRZHU�JHQHUDWLRQ�LQ�WKH�IXWXUH��
&�� +RUQV�5HY
+RUQV�5HY�LV�WKH�ILUVW�'DQLVK�RIIVKRUH�ZLQG�IDUP�SODQQHG�IRU�GHYHORSPHQW�LQ�WKH� 1RUWK� 6HD�� ZLWK� FRQVWUXFWLRQ� GXH� WR� FRPPHQFH� LQ� ������ 7KLV� FDVH� LV�SHUKDSV�WKH�FORVHVW�H[DPSOH�\HW�WR�FRDVWDO�SURFHVV�FRQGLWLRQV�VLPLODU�WR�WKRVH�DW� WKH� SURSRVHG�8.� VLWHV�� � 7KH� GHVLJQDWHG� DUHD� IRU� WKH�ZLQG� IDUP� LV� DURXQG���NP�RII�%OnYDQGV�+XN��ZKLFK�LV�WKH�PRVW�ZHVWHUO\�SRLQW�RQ�WKH�'DQLVK�FRDVW��DW�D�VLWH�VRXWK�RI�WKH�+RUQV�5HY�UHHI���:DWHU�GHSWKV�DFURVV�WKH�ZLQG�IDUP�DUH�EHWZHHQ����� DQG�����P��ZLWK� D�PLFUR�WLGDO� UDQJH�RI� DURXQG����P�� �7KLV� ORZ�WLGDO� UDQJH� LV� D� IXQFWLRQ� RI� WKH� VKRUW� GLVWDQFH� WR� DQ� DPSKLGURPLF� SRLQW� �D�SRVLWLRQ�RI�]HUR�WLGDO�UDQJH��ZKLFK�LV�FORVH�WR�WKH�ZHVW�FRDVW�RI�'HQPDUN���7KH�DYHUDJH�ZDYH�KHLJKW� LV�EHWZHHQ���WR����P��RFFXUULQJ�LQ�UHVSRQVH�WR�ZHVWHUO\�ZLQGV�� �7KH� HVWLPDWH� IRU� WKH� VLJQLILFDQW� GHVLJQ�ZDYH� KHLJKW� LV� ���P� �������\HDU� UHWXUQ� SHULRG��� � 7LGDO� FXUUHQWV� DUH� JHQHUDOO\� VKRUH� SDUDOOHO�ZLWK� D� SHDN�IORZ� RI� XS� WR� ���P�V�� LQFUHDVLQJ� WR� ���P�V� GXULQJ� VWRUPV�� � 7KH� VHD� EHG� LV�FRPSRVHG�SULPDULO\�RI�PHGLXP�ILQH�VDQG��'50  ������PP����8S�WR����WXUELQHV�ZLOO� EH� DUUDQJHG� LQ� D� JULG� SDWWHUQ�� VSDFHG� D� GLVWDQFH� RI� ���P� DSDUW�� XVLQJ�PRQR�SLOH� IRXQGDWLRQV� ZLWK� ORFDO� VFRXU� SURWHFWLRQ�� � 7KH� (,$� IRU� WKH�GHYHORSPHQW� FRPPHQWV� WKDW µWKHUH� ZLOO� EH� PLQRU� ORFDO� LPSDFW� RQ� FXUUHQW��ZDYH� FRQGLWLRQV� DQG� VHGLPHQW� WUDQVSRUW� LQ� WKH� LPPHGLDWH� DUHD� RI� WKH�IRXQGDWLRQV�� �7KLV� LV� QRW H[SHFWHG� WR�KDYH�D� VLJQLILFDQW� HIIHFW� RQ� WKH�EHQWKLF�IDXQD�� � &RQVWUXFWLRQ� RI� WKH� ZLQG� IDUP� ZLOO� QRW� DIIHFW� WKH� UHJLRQDO� ZDYH�FRQGLWLRQV�� FXUUHQWV� RU� VHGLPHQW� WUDQVSRUW� DORQJ� WKH� FRDVW� RI� -XWODQG� DW�%OnYDQGV� +XN� DQG� 6NDOOLQJHQ�� � 7KXV� QR� LPSDFW� LV� H[SHFWHG� RQ� WKH� PDULQH�ELRORJ\� RI� WKH� LQWHUQDWLRQDO� SURWHFWHG� DUHDV�¶ �(/6$0�� ������� � ,Q� DGGLWLRQ�µWKH� ORFDWLRQ�RI� WKH�ZLQG� WXUELQHV�ZLOO� DIIHFW� WKH� FXUUHQWV� LQ� WKHLU� LPPHGLDWH�YLFLQLW\�� � +RZHYHU�� WKH� HIIHFWV� ZLOO� RQO\� EH� RI� D� YHU\� ORFDO� QDWXUH�� � 0RGHO�FDOFXODWLRQV VKRZ� WKDW� WKH� WRWDO� FXUUHQW� YHORFLW\� LV� UHGXFHG� E\� ��� DW� PRVW�EHIRUH� DQG� DIWHU� WKH� HVWDEOLVKPHQW� RI� WKH� RIIVKRUH�ZLQG� IDUP�¶ �'+,�� ��������)RU�ZDYHV��WKHUH�LV�D�SUHGLFWHG�UHGXFWLRQ�LQ�KHLJKW�RI�DURXQG�����LPPHGLDWHO\�OHHZDUG� RI� WKH� GHYHORSPHQW�� ZLWK� QR� LQIOXHQFH� H[SHFWHG� WR� RFFXU� DORQJ� WKH�-XWODQG�FRDVW�
&�� 5HIHUHQFHV
0LGGHOJUXQGHQ� :LQG� 7XUELQH� &R�RSHUDWLYH�� ������ � (QYLURQPHQWDO� ,PSDFW�$VVHVVPHQW�RI�WKH�ZLQG�IDUP�DW�WKH�0LGGHOJUXQGHQ�6KRDO��-DQXDU\������
(/6$0�� ������ +RUQV� 5HY� 2IIVKRUH� :LQG� )DUP�� � (QYLURQPHQWDO� ,PSDFW�$VVHVVPHQW�RI�6HD�%RWWRP�DQG�0DULQH�%LRORJ\���0DUFK������
'DQLVK� +\GUDXOLF� ,QVWLWXWH�� ������ +RUQV� 5HY� :LQG� 3RZHU� 3ODQW��(QYLURQPHQWDO� LPSDFW� DVVHVVPHQW� RI� K\GURJUDSK\�� %DJJUXQGVUDSSRUW� QU�� ����3URMHFW�QR������������



&�

7DEOH�&�� ,QYHQWRU\�RI�NQRZQ�EXLOW�2IIVKRUH�:LQG�)DUPV
6LWH�1DPH &RXQWU\ <HDU�RQOLQH 6HD�/RFDWLRQ 'LVWDQFH�RIIVKRUH�P�

:DWHU�GHSWK��P� 1XPEHU�RI�WXUELQHV ,QVWDOOHG�3RZHU��0:�
)RXQGDWLRQ�W\SH

1RJHUVXQG 6ZHGHQ ������FHDVHG������ %DOWLF ���� � � ���� 7ULSRG
9LQGHE\ 'HQPDUN ���� %DOWLF ����WR�� ��WR�� �� ���� *UDYLW\�%R[�FDLVVRQ�/HO\�0HGHPEOLN� +ROODQG ���� ,QODQG�ODNH ��� ��WR��� � � 'ULYHQ�0RQR�SLOH
7XQ¡�.QRE 'HQPDUN ���� %DOWLF � ��WR�� �� � *UDYLW\�%R[�FDLVVRQ�'URQWHQ +ROODQG ������ ,QODQG�ODNH ��� � �� ���� 'ULYHQ�0RQR�SLOH%RFNVWLJHQ 6ZHGHQ ���� %DOWLF � � � ���� 'ULOOHG�0RQR�SLOH%O\WK�2IIVKRUH 8. ���� 1RUWK�6HD � � � ��� 'ULOOHG�0RQR�SLOH0LGGHOJUXQGHQ 'HQPDUN ���� %DOWLF � �� �� *UDYLW\��FRQFUHWH�FDLVVRQ�8WJUXQGHQ 6ZHGHQ ���� %DOWLF � ��WR��� � ���� 'ULYHQ�0RQR�SLOH<WWUH�6WHQJUXQG 6ZHGHQ ���� %DOWLF � �� 'ULOOHG�0RQR�SLOH
+RUQV�5HY 'HQPDUN 3URSRVHG�VLWH 1RUWK�6HD �� ����WR����� �� ��� 0RQR�SLOH
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$33(1',;�' $� 5(9,(:� 2)� &2$67$/� 352&(66(6�:,7+,1�8.�,17(5(67�$5($6
$�EULHI�UHYLHZ�RI�WKH�JHQHUDO�FRDVWDO�SURFHVV�FKDUDFWHULVWLFV�IRU�HDFK�RI�WKH�VL[�8.� ,QWHUHVW� $UHDV� LV� SURYLGHG� WR� LOOXVWUDWH� UHJLRQDO� YDULDWLRQV� DQG� KLJKOLJKW�NH\�LVVXHV�UHODWHG�WR�HDFK�DUHD�
'�� 1RUWK�(DVW�(QJODQG
7KLV�DUHD�H[WHQGV�VRXWK�IURP�%O\WK�WR�7HHV�%D\�DQG�LV�H[SRVHG�WR�1RUWK�6HD�FRQGLWLRQV���:DWHU�GHSWK�LQFUHDVHV�UDSLGO\�IURP�WKH�VKRUHOLQH�DQG�ZLWKLQ���NP�LV� DURXQG� ��P� GHHS� LQ� VRPH� SODFHV�� 7KH� DUHD� LV� VXEMHFW� WR� LQWHQVH� ZDYH�DFWLYLW\�GXH� WR� WKH�GHHS�ZDWHU�QHDU� WR� WKH� VKRUH�� WKLV� LV� SDUWLFXODUO\� WKH� FDVH�IURP�WKH�QRUWK DQG�HDVW�ZKHUH�WKHUH�DUH�ORQJ�ZLQG�IHWFKHV�
7KH�VHD�EHG�LV�FRPSRVHG�RI�D� WKLQ�YHQHHU�RI� ORRVH�XQFRQVROLGDWHG�VHGLPHQWV�XVXDOO\���P�LQ�WKLFNQHVV�� �7KH\�YDU\� IURP�FRDUVH��VRPHWLPHV�JUDYHOO\�VDQGV�QHDU� WKH�FRDVW� WR� ILQH� VDQGV� IXUWKHU�RIIVKRUH�� �7KH�RQO\� VLJQV�RI� WKH�RIIVKRUH�PRELOLW\� RI� WKHVH� VHGLPHQWV� DUH� WKLQ�� HSKHPHUDO� VDQG� VWUHDNV� UXQQLQJ� RYHU�EHGURFN� ZLWK� WKH� GLUHFWLRQ� RI� PRYHPHQW� YDULDEOH� EXW� ODUJHO\� VRXWKZDUG���+RZHYHU�� WKH� VKRUHOLQH� DQG� QHDUVKRUH� VHGLPHQW� PRYHPHQW� LV� SULQFLSDOO\�WRZDUGV� WKH� VRXWK�� �:KHUH� WKHUH� LV� OLWWOH� RU� QR� VDQG� FRYHU� WKHQ� WKH� EHGURFN�VHDIORRU� FRQVLVWV� RI� -XUDVVLF� PXGVWRQHV� DQG� VXERUGLQDWH� VDQGVWRQHV�� � 7KHVH�ZRXOG�EH�VXEMHFW�WR�VFRXU�LI�D�ZLQG�IDUP�ZHUH�EXLOW�XSRQ�WKHP��
7KHUH� LV�D�PHVR� WLGDO� UDQJH�� DQG�PD[LPXP� WLGDO�YHORFLWLHV� LQVKRUH�DUH�DERXW��P�V���)XUWKHU�RIIVKRUH�WKH�YHORFLWLHV�GHFOLQH�WR�DURXQG�����P�V���7LGDO�VWUHDP�GLUHFWLRQV�DUH�ODUJHO\�VKRUH�SDUDOOHO�LQ�D�1:�6(�GLUHFWLRQ�
'�� (DVW�&RDVW��+XPEHU�(VWXDU\�WR�PLG�(DVW�$QJOLD�
7KLV� DUHD� H[WHQGV� RYHU� DQ� DSSUR[LPDWHO\� ��NP� FRDVWDO� VWULS� EHWZHHQ� WKH�PRXWK�RI� WKH�5LYHU�+XPEHU�� DQG� H[FOXGLQJ�7KH�:DVK�� DV� IDU� DV�6RXWKZROG��6XIIRON�� �:DWHU�GHSWKV�DUH�JHQHUDOO\� VKDOORZHU� WKDQ� WKH� UHJLRQ�RII� WKH�1RUWK�(DVW�RI�(QJODQG��DQG�DUH�W\SLFDOO\�JUHDWHU�WKDQ���P��H[FHSW�IRU�ORFDO�FKDQQHOV�VXFK DV�WKH�,QQHU�6LOYHU�3LW��DQG�EHWZHHQ�VRPH�VDQGEDQNV�
,Q�WKH�VHD�DUHD�RII�WKH�/LQFROQVKLUH�FRDVW�WKH�XQFRQVROLGDWHG�VHGLPHQWV�DUH�WKLQ�JUDYHOV�RU�VDQG\�JUDYHOV���6LPLODUO\�DORQJ�WKH�QRUWK�1RUIRON�FRDVW�WKLQ�JUDYHOV�RU� VDQG\� JUDYHOV� RYHUOLH� &KDON� EHGURFN�� +RZHYHU�� RII� WKH� HDVWHUQ� VKRUH� RI�1RUIRON� DQG� 6XIIRON� VDQG� LV� IRXQG� RIWHQ� DFFXPXODWHG� LQWR� ODUJH� VDQGEDQNV�VXFK�DV�+DLVERURXJK�6DQG��+DPPRQG�.QROO��6FURE\�6DQGV��+ROP�6DQG�DQG�1HZFRPH� 6DQG�� � ,Q� WKH� FKDQQHOV� EHWZHHQ� WKHP�� JUDYHOV�� VDQG\� JUDYHOV� DQG�FRDUVH� VDQGV� DUH� IRXQG�� �7KHUH� DUH�PDQ\� LQGLFDWLRQV�RI� WKH�KLJK�PRELOLW\� RI�WKHVH� VHGLPHQWV� LQ� WKH� IRUP�RI� VDQG� ULEERQV�� VWUHDNV��PHJD�ULSSOHV� DQG� VDQG�ZDYHV�ODUJHO\�LQGLFDWLQJ�WUDQVSRUW�SDWKZD\V�LQWR�WKH�VDQGEDQN�FRPSOH[�IURP�ERWK�WKH�QRUWK�DQG�WKH�VRXWK���



'�

7KHUH�LV�D�PDFUR�WLGDO�UDQJH��ZLWK�PD[LPXP�WLGDO�YHORFLWLHV�RI�DSSUR[LPDWHO\��� WR� ���P�V� IDOOLQJ� RII� IXUWKHU� RIIVKRUH� WR� ����P�V�� �7KH� VWURQJHVW� IORZV� DUH�ODUJHO\�VKRUH�SDUDOOHO�
:DYH�DFWLYLW\�FDQ�EH�YLJRURXV�SDUWLFXODUO\�IURP�WKH�QRUWK�DQG�HDVW�WKRXJK�WKH�RIIVKRUH�VDQGEDQNV�GR�DIIRUG�VRPH�SURWHFWLRQ�WR�WKH�VKRUHOLQH���
7KHUH�DUH�VHGLPHQW�SDWKZD\V�EHWZHHQ�ERWK�VKRUH�DQG�RIIVKRUH�ZKLOH�PXFK�RI�WKH� VHGLPHQW� WKDW� PDNHV� XS� WKH� EHDFKHV� LV� EHLQJ� GHULYHG� IURP� WKH� KLJKO\�HURGLEOH� FOLIIV� DORQJ� WKH� <RUNVKLUH� �� /LQFROQVKLUH� �� 1RUIRON� DQG� 6XIIRON�FRDVWOLQH�
)XUWKHU� RIIVKRUH�� VLPLODU� VHD� DQG� VHD� EHG� FRQGLWLRQV� DSSO\� ZLWK�PDQ\�PRUH�VDQGEDQNV� DQG� LQWHU�EDQN� FKDQQHOV�� � 7KH� SULQFLSDO� VHGLPHQW� LV� D� ILQH� WR�PHGLXP� VDQG� RIWHQ� GLVSOD\LQJ� IHDWXUHV� LQGLFDWLYH� RI� KLJK�PRELOLW\�� �$� JUHDW�QXPEHU�RI�GHHS�� JODFLDOO\� HURGHG�FKDQQHOV�� UHILOOHG�ZLWK�JODFLDO�RXWZDVK� DQG�PDULQH�WUDQJUHVVLYH�VHGLPHQWV�DUH�DOVR�ORFDWHG�LQ�WKLV�RIIVKRUH�]RQH���6HD�EHG�FRQGLWLRQV� DUH� WKHUHIRUH� YDULDEOH�ZLWK� VXVFHSWLELOLW\� WR� HURVLRQ� RU� VFRXU� DOVR�EHLQJ�YHU\�YDULDEOH�
'�� 7KDPHV�(VWXDU\
7KLV�DUHD� LV�FRQWDLQHG�ZLWKLQ� WKH�RXWHU� UHDFKHV�RI� WKH�7KDPHV�(VWXDU\�DV� IDU�VHDZDUG� DV� DSSUR[LPDWHO\� ��� ��¶(�� �:DWHU� GHSWKV� YDU\� EHWZHHQ� �P� �DERYH�&'��RQ�WKH�GU\LQJ�VDQGEDQNV�WR�D�PD[LPXP�RI���P�EHORZ�&'�LQ�WKH�HDVWHUQ�UHDFKHV� 7KH�EDWK\PHWU\�PRVWO\�VKRZV�ZDWHU�GHSWKV�RI����WR���P�ZLWKLQ�WKH�FKDQQHOV�EHWZHHQ�WKH�VDQGEDQNV��
7KLV� DUHD� UHSUHVHQWV� D� GURZQHG� VHFWLRQ� RI� WKH� SDODHR� 5LYHU� 7KDPHV� DQG� LWV�WULEXWDULHV�� WKDW� LQ�PRVW� SODFHV� KDV� EHHQ� LQILOOHG� E\� VHGLPHQWV� UDQJLQJ� IURP�JUDYHOV�WKURXJK�WR�VLOWV�DQG�FOD\V���)RU�H[DPSOH��.HQWLVK�)ODWV�DUH�ERUGHUHG�RQ�WKH�QRUWK�E\�WKH�3DODHR�7KDPHV�DQG�DUH�XQGHUODLQ�E\�WKH�LQILOOHG�3DODHR6ZDOH�LWVHOI� D� WULEXWDU\�RI� WKH�3DODHR�7KDPHV� 2YHUO\LQJ�PXFK�RI� WKHVH� VHGLPHQWV�DUH� ILQH� WR�PHGLXP� VDQGV� DFFXPXODWHG� LQWR� D� VHULHV� RI� VDQGEDQNV�ZLWK� WKHLU�VXUIDFH�VHGLPHQWV�EHLQJ�KLJKO\�PRELOH�XVXDOO\�LQ�D�FORFNZLVH�GLUHFWLRQ�DERXW�WKH�EDQNV�� �7KH� WKLFNQHVV�RI� VHGLPHQWV� DUH� WKHUHIRUH�KLJKO\�YDULDEOH� UDQJLQJ�IURP���P�XS�WR����RU���P���)RU�LQVWDQFH��WKH�*XQIOHHW�6DQGV��LQ�WKH�QRUWKHUQ�SDUW�RI�WKH�HVWXDU\��RU�WKH�(DVW�0LGGOH�6DQGV�RQ�WKH�.HQWLVK�)ODWV��
7LGDO� FXUUHQWV� DUH� VWURQJ�� SDUWLFXODUO\� LQ� WKH� LQWHU�EDQN� FKDQQHOV� ZKHUH�YHORFLWLHV� XS� WR� ���P�V� DUH� IRXQG�� � 7KH� PDLQ� WLGDO� IORZ� GLUHFWLRQ� LV�DSSUR[LPDWHO\�SDUDOOHO�WR�WKH�VDQGEDQNV��H[FHSW�LQ�WKH�VRXWKHUQ�VHFWRU�ZKHUH�LW�UXQV�HDVW�ZHVW���
7KHUH� DUH� SDUWV� RI� WKLV� DUHD�ZKHUH� VHGLPHQW� LV� H[FKDQJHG�ZLWK� WKH� VKRUHOLQH�DQG�ODUJH�TXDQWLWLHV�RI�VHGLPHQW�ILQGV�LWV�ZD\�LQWR�WKLV�DUHD�IURP�WKH�HURVLRQ�RI�VXUURXQGLQJ�FOLIIV��HJ�,VOH�RI�6KHSSH\��DQG�IURP�IXUWKHU�HDVW�LQ�WKH�1RUWK�6HD���



'�

2YHUDOO��WKH�7KDPHV�(VWXDU\�FDQ�EH�UHJDUGHG�DV�D�KLJKO\�PRELOH��GHSRVLWLRQDO�DUHD�
%HGURFN�RI� WKH�VWLII� WR�YHU\�VWLII��/RQGRQ�&OD\��DQG� LQ�D� IHZ�SODFHV�RI�FKDON�DQG�7HUWLDU\�VDQGV� LV� IRXQG�DW� WKH�VHD�EHG� LQ�VHYHUDO�DUHDV�SDUWLFXODUO\�DW� WKH�QRUWK�DQG�VRXWK�VLGHV���:DYH�DFWLYLW\�IURP�WKH�HDVW��QRUWK�DQG�WKH�ZHVW�LV�PRVW�HIIHFWLYH�EXW�LV�QRW�VR�VHYHUH�DV�WKDW�H[SHULHQFHG�IXUWKHU�WR�WKH�QRUWK�ZLWKLQ�WKH�1RUWK�6HD�
)XUWKHU� VHDZDUG� LQ� WKH� 6RXWKHUQ� %LJKW� RI� WKH� 1RUWK� 6HD�� WKH� /RQGRQ� &OD\�EHGURFN�LV�RIWHQ�FORVH�WR�RU�DW�WKH�VHD�EHG���6HYHUDO�PRUH�QRUWK�VRXWK�WUHQGLQJ�VDQGEDQNV�DUH�IRXQG�WKHUH�DQG�WKHVH�SURYLGH�VRPH�DGGLWLRQDO�SURWHFWLRQ�WR�WKH�PDLQ�HVWXDULQH�DUHD�WR�WKH�ZHVW�
'�� %ULVWRO�&KDQQHO
7KLV DUHD� OLHV� LQ� WKH�PLGGOH� UHDFKHV�RI� WKH�%ULVWRO�&KDQQHO��EHWZHHQ�3HQDUWK�DQG�:HVWRQ�VXSHU�0DUH�LQ�WKH�HDVW�DQG�+DUWODQG�3RLQW�DQG�WKH�0XPEOHV�LQ�WKH�ZHVW���:DWHU�GHSWKV�DUH�JHQHUDOO\�JUHDWHU�WKDQ���P�H[FHSW�LQ�WKH�FHQWUDO�SDUWV�ZKHUH�GHSWKV�XS�WR���P�DUH�WR�EH�IRXQG�
/RRVH��XQFRQVROLGDWHG�VHGLPHQWV�DUH�JHQHUDOO\�WKLQ�OHVV�WKDQ��P�H[FHSW�ZKHUH�VDQGEDQNV� DUH� VLWXDWHG� DQG� LQ� 6ZDQVHD� %D\� DQG� %ULGJZDWHU� %D\�� � +HUH� D�WKLFNQHVV� RI� RYHU� ��P� FDQ� EH� IRXQG�� � /LNH� WKH� 7KDPHV�(VWXDU\�� WKH� %ULVWRO�&KDQQHO� LV� HVVHQWLDOO\ WKH� GURZQHG� SDODHRYDOOH\� RI� WKH� 5LYHU� 6HYHUQ�� � 7KH�PDLQ�FKDQQHO�KDV�EHHQ�ODUJHO\�H[KXPHG�EXW�WKH�WULEXWDU\�YDOOH\V�VWLOO�FRQWDLQ�VRPH� VHGLPHQWV�� �6LOWV� DQG� VDQGV� DUH� IRXQG� LQ�6ZDQVHD�%D\� DQG�%ULGJZDWHU�%D\�� JUDYHOV� LQ� VRPH� SODFHV� WRZDUGV� WKH� VLGHV� RI� WKH� FKDQQHO� DQG� ILQH� WR�PHGLXP�VDQGV�LQ� WKH�PDMRU�VDQGEDQNV�RI�+HOZLFN��6FDUZHDWKHU��1DVK��+ROP�DQG�&XOYHU�6DQGV���7KHVH�EDQNV�VKRZ�D�KLJK�VXUIDFH�PRELOLW\�LQ�D�FORFNZLVH�GLUHFWLRQ��6HGLPHQW�PRYHPHQW�LV�IORRG�GRPLQDWHG�LQ�WKH�QHDUVKRUH�]RQHV�DQG�HEE�GRPLQDWHG�LQ�WKH�FHQWUDO�D[LV�� �7KLV�PRELOLW\�LV�LQGLFDWHG�E\�PHJDULSSOHV�DQG�(�:�DOLJQHG�VDQG�ULEERQV�DQG�VWUHDNV���
7KH�ZKROH�RI�WKH�%ULVWRO�&KDQQHO�LV�D�PDFUR�WLGDO�HQYLURQPHQW�ZLWK�WKH�ODUJHVW�WLGDO� UDQJHV�RI�DOO�8.�,QWHUHVW�$UHDV��ZLWK�FXUUHQWV�DQG� WLGDO�DPSOLWXGHV�DOVR�DPRQJVW�WKH�KLJKHVW�LQ�WKH�ZRUOG���7LGDO�YHORFLWLHV�LQ�H[FHVV�RI��P�V�FDQ�RFFXU�DW�SHDN�HEE�LQ�WKH�FKDQQHO�FHQWUH�DQG����P�V�LQ�6ZDQVHD�%D\�ZKHUH�PHDQ�WLGDO�DPSOLWXGHV�RI����P�DUH�UHFRUGHG���
:DYH�DFWLYLW\�LV�YHU\�SRZHUIXO�DW�WLPHV��SDUWLFXODUO\�IURP�WKH�ZHVW�DQG�VRXWK�ZHVW�ZKHUH�WKHUH�LV�DQ�XQLQWHUUXSWHG�IHWFK�RI�RYHU�������PLOHV�DFURVV�WKH�1RUWK�$WODQWLF���:DYH�KHLJKWV�XS�WR��P�KDYH�EHHQ�UHFRUGHG�DW�WKH�6FDUZHDWKHU�/LJKW�9HVVHO�
:KHUH�OLWWOH�RU�QR�VHGLPHQW�FRYHUV�WKH�EHGURFN�WKHQ�PXGVWRQHV�RI -XUDVVLF�DJH�FRQVWLWXWH�WKH�VHDIORRU���7KHVH�ZRXOG�EH�OLDEOH�WR�HURVLRQ�LI�D�ZLQG�IDUP�ZHUH�WR�EH�EXLOW�XS�RQ�WKHP��$URXQG�WKH�PDUJLQV�KDUGHU�URFNV�FRQVWLWXWH� WKH�FOLIIV�DQG�VHDIORRU�DQG�WKHVH�SURYLGH�OLWWOH�WRZDUGV�WKH�VHGLPHQW�EXGJHW�RI�WKH�VKRUH�



'�

RU� VHDIORRU�� �+RZHYHU�� RQ� WKH�QRUWK� VLGH� VRPH�JODFLDO� WLOOV� DUH� IRXQG� WKDW� GR�SURYLGH�VRPH�VHGLPHQW�LQSXW�� �)XUWKHU�WR�WKH�ZHVW�WRZDUGV�WKH�,VOH�RI�/XQG\��WKH� ZDWHU� GHHSHQV� DSSUHFLDEO\� DQG� WKH� VHDIORRU� RI� -XUDVVLF� PXGVWRQHV��VDQGVWRQHV� DQG� OLPHVWRQHV� LV� FRYHUHG� E\� PRELOH� VDQGV� IRUPHG� LQWR� VDQG�ZDYHV�
'�� /LYHUSRRO�%D\
7KLV�DUHD�OLHV�DFURVV�/LYHUSRRO�%D\�EHWZHHQ�/ODQGXGQR��:DOHV�DQG�%DUURZ�LQ�)XUQHVV��&XPEHUODQG�� DOO�ZLWKLQ� WKH� ,ULVK�6HD�� �:DWHU�GHSWKV� VKRZ�D�JHQWO\��ZHVWZDUG�VORSLQJ�VHDIORRU�GRZQ�WR�DSSUR[LPDWHO\����WR���P�
5HFHQW� VHGLPHQWV� FORDN� WKH� ZKROH� DUHD� DQG� ODUJHO\� FRQVLVW� RI� XS� WR� �P� RI�ULSSOHG�VDQG�LQ�WKH�PRUH�FRDVWDO�UHJLRQV�ZLWK�WKHVH�EHFRPLQJ�PRUH�JUDYHOO\�RU�PXGG\� VDQG� ZLWK� YDULRXV� DPRXQWV� RI� VLOWV� DQG� FOD\V�� IXUWKHU� RIIVKRUH���8QGHUO\LQJ�WKHVH�VXUIDFH�PDWHULDOV� LV�RIWHQ�D��� WR��P�OD\HU�RI�VDQG\�JUDYHOV���:LWKLQ�/LYHUSRRO�%D\� OLHV�D�GHHS�FXW��SDODHR�FKDQQHO� IRUPHG� LQLWLDOO\�E\� WKH�IOXYLDO� DQG� JODFLRIOXYLDO� GUDLQDJH� IURP� WKH� 5LYHUV�0HUVH\�� 'HH� DQG� 5LEEOH���/\LQJ�ZLWKLQ�WKLV�ODUJHO\�LQILOOHG�FKDQQHO��UHFHQW�VHGLPHQWV�FDQ�EH�XS�WR���P�LQ� WKLFNQHVV� EXW� HOVHZKHUH� WKH\� DUH� XVXDOO\� DURXQG� ��P� LQ� WKLFNQHVV���8QGHUO\LQJ�WKHVH�VHGLPHQWV�DQG�PXFK�RI�WKH�DUHD�LV�WKH�ILUP�WR�VWLII��,ULVK�6HD�JODFLDO� WLOO�� � 7KLV� WLOO� LV� DOVR� IRXQG� LQ� PDQ\� SODFHV� DURXQG� WKH� ED\� DQG�VRPHWLPHV�FRQVWLWXWHV�WKH�FOLIIV�DQG�D�SRWHQWLDO�VRXUFH�PDWHULDO�IRU�WKH�EHDFKHV�RI� WKH� DUHD�� � 2Q� WKH� VRXWK� VLGH� RI� WKH� ED\� DUH� IRXQG� KDUG� URFN� FOLIIV� RI�&DUERQLIHURXV� OLPHVWRQH�DURXQG�&ROZ\Q�%D\�DQG�/ODQGXGQR�DQG�VDQGVWRQHV�DQG� PXGVWRQHV� RQ� WKH� ZHVW� VLGH� RI� WKH� 5LYHU� 'HH�� � 7KHVH� ZLOO� QRW� SURYLGH�PXFK� VHGLPHQW� WR� WKH� QHDUE\� VHD� DUHD� RU� WKH� EHDFKHV�� � $ORQJVKRUH� DQG�QHDUVKRUH� VHGLPHQW� PRYHPHQW� LV� ODUJHO\� WR� WKH� QRUWK� RQ� WKH� ZHVW� IDFLQJ�VHFWLRQ�DQG�WR�WKH�ZHVW�RQ�WKH�QRUWK�IDFLQJ�VHFWLRQ�RI�WKH�ED\�
7LGDO�DPSOLWXGHV�DUH�KLJK�SDUWLFXODUO\�RQ�WKH�VRXWKHUQ�VLGH�RI�WKH�ED\�DQG�WLGDO�FXUUHQWV� UDQJH� XS� WR� �P�V�� IDOOLQJ� RII� IXUWKHU� RIIVKRUH�� � ([FHSW� DURXQG�KHDGODQGV� DQG� LQ� WKH� ULYHU� HVWXDULHV� WKH� WLGDO� FXUUHQWV� DUH� DSSUR[LPDWHO\�DOLJQHG�HDVW�ZHVW��
6DQG�PRYHPHQW� ODUJHO\�GXH�WR�WKLV�WLGDO�DFWLYLW\� LV�LQGLFDWHG�E\�WKH�SUHVHQFH�RI�VDQGZDYH�ILHOGV�LQ�WKH�RXWHU�SDUWV�RI�WKH�DUHD���7KHVH�VDQG�ZDYHV�KDYH�WKHLU�FUHVWOLQHV� DOLJQHG� DSSUR[LPDWHO\� QRUWK�VRXWK�� DUH� XS� WR� �P� LQ� KHLJKW� DQG�EHWZHHQ����WR���P�LQ�ZDYHOHQJWK���7KH\ DUH�IRXQG�SDUWLFXODUO\�RII�WKH�5LEEOH�(VWXDU\�DQG�ZHVW�RI������¶:�
:DYH�DFWLYLW\�LV�SDUWLFXODUO\�LQWHQVH�IURP�WKH�ZHVW�DQG�QRUWK�ZHVW�WKRXJK�WKH�ED\�LV�SDUWLDOO\�VKHOWHUHG�IURP�RWKHU�ZLQG�ZDYH�GLUHFWLRQV�
'�� 6ROZD\�)LUWK
7KLV�DUHD�OLHV�ZLWKLQ�WKH�6ROZD\�)LUWK�ZLWK�LWV�RXWHU�OLPLWV�DW�DSSUR[LPDWHO\�6W�%HHV�+HDG� DQG� WKH� VRXWK�HDVWHUQ� H[WUHPLW\� RI�:LJWRZQ�%D\�� �:DWHU� GHSWKV�



'�

YDU\�EHWZHHQ���DQG��P��DERYH�&'��RQ�WKH�VDQGEDQNV�RI�WKH�)LUWK�DQG�GHFOLQH�JHQWO\�WRZDUGV�WKH�ZHVW�WR�DURXQG���P��EHORZ�&'��
8QFRQVROLGDWHG� UHFHQW� VHGLPHQWV� DUH� SULQFLSDOO\� ULSSOHG� VDQGV�� RU� JUDYHOO\�VDQGV�QHDUHU�WR�WKH�FRDVW�RU�LQ�SDWFKHV�LQ�WKH�FKDQQHOV�EHWZHHQ�WKH�VDQGEDQNV���$V�LQ�/LYHUSRRO�%D\��WKH�VDQGV�DUH�VRPHWLPHV�XQGHUODLQ�E\�D�OD\HU�RI�JUDYHOO\�VDQG�RI�EHWZHHQ���DQG��P�LQ�WKLFNQHVV���2QFH�DJDLQ�WKLV�DUHD�LV�GRPLQDWHG�E\�D�GHHS�SDODHR�FKDQQHO�FXW�RULJLQDOO\�E\�WKH�IOXYLDO�DQG�IOXYLRJODFLDO�DFWLRQ�RI�WKH� ULYHUV�/\QH��(GHQ��$QQDQ��1LWK�DQG� WKHLU� WULEXWDULHV�� �:LWKLQ� WKH�6ROZD\�)LUWK��WKLV�FKDQQHO�KDV�EHHQ�ODUJHO\�LQ�ILOOHG�ZLWK XS�WR���P�RI�JUDYHOV��VDQGV��VLOWV� DQG� RUJDQLF� FOD\V�� � :LWKLQ� WKH� )LUWK� DUH� D� QXPEHU� RI� VDQGEDQNV� WKDW�H[KLELW� LQWHUFRQQHFWHG� VHGLPHQW� SDWKZD\V� DQG� D� KLJKO\�PRELOH� VXUIDFH� OD\HU�WKDW� LV� HVVHQWLDOO\� FORFNZLVH� DURXQG� WKH� SULQFLSDO� EDQNV�� � 8QGHUO\LQJ� WKHVH�PRUH�UHFHQW�VHGLPHQWV�LV�D�WKLFN��ILUP�WR�VWLII��JODFLDO�WLOO���7KLV�GHSRVLW�LV�DOVR�IRXQG�DURXQG�WKH�FRDVW�DQG��DV�VXFK�� WKLV�XQLW�GRHV�SURYLGH�VHGLPHQW�E\�FOLII�HURVLRQ�IRU�WKH�VKRUHOLQH���%HFDXVH�RI�WKH�LQWHUFRQQHFWHG�SDWKZD\V�OLQNLQJ�WKLV�VKRUH� ]RQH� ZLWK� WKH� VDQGEDQNV� VRPH� RI� WKLV� PDWHULDO� VXSSOLHV� WKH� RIIVKRUH�DUHDV�� �7KH�6ROZD\�)LUWK� LV�HVVHQWLDOO\�D� VHGLPHQW�GHSR�FHQWUH�ZLWK� VLOWV� DQG�FOD\V� EHLQJ� GHSRVLWHG� LQ� WKH� TXLHWHU� EDFNZDWHU� DUHDV�� DQG� VDQGV� LQ� WKH� ED\���/RQJVKRUH� GULIW� LV� HVVHQWLDOO\� WRZDUGV� WKH� HDVW�� 6RPH� DUHDV� DURXQG� WKH� )LUWK�KDYH�D�KDUG�URFN�FOLIIHG�VHFWLRQ�RI�&DUERQLIHURXV�PXGVWRQHV�DQG�VLOWVWRQHV�RU�3HUPR�7ULDVVLF�PXGVWRQHV�RU�VDQGVWRQHV���7KHVH�ZLOO�SURYLGH�RQO\�D�YHU\�OLWWOH�PDWHULDO�WR�WKH�UHFHQW�VHGLPHQW�EXGJHW�
7LGDO�DPSOLWXGHV�DUH�KLJK�ZLWKLQ�WKH�)LUWK�DQG�FXUUHQW�YHORFLWLHV�XS�WR�����P�V�DUH� IRXQG� ZLWKLQ� WKH� FKDQQHOV� EHWZHHQ� WKH� VDQGEDQNV�� � )XUWKHU� WR� VHDZDUG�WKHVH�YHORFLWLHV�IDOO�RII�WR����P�V���7KH�SULQFLSDO�IORZ�GLUHFWLRQV�DUH�1(�6:�LQ�WKH�)LUWK���7KHVH�YHHU�WR�D�PRUH�HDVW�ZHVW�GLUHFWLRQ�LQ�WKH�RXWHU�UHDFKHV�RI�WKH�DUHD�
:DYH�DFWLYLW\�LV�SDUWLFXODUO\�LQWHQVH�IURP�WKH�VRXWK�ZHVW��EXW�WKH�VRXWKHUO\�DQG�ZHVWHUO\�GLUHFWLRQV�DUH�DOVR�LPSRUWDQW�
)XUWKHU�RIIVKRUH��EH\RQG���:��WKH�VDQG\�IORRU�WKDW�HLWKHU�RYHUOD\V�WKH�JODFLDO�WLOO�RU�3HUP�7ULDVVLF�PXGVWRQHV�DQG�VDQGVWRQHV�LV�IRXQG�DV�D�QXPEHU�RI�ODUJH�VDQGZDYH� ILHOGV� ZLWK� 1�6� FUHVWOLQHV�� �P� DPSOLWXGH� DQG� ��� WR� ��P�ZDYHOHQJWKV�� �7KH� WKLFNQHVV�RI� WKLV� UHFHQW�VHGLPHQW� OD\HU�RI�VDQGV��VLOWV��DQG�RUJDQLF�FOD\V��LV�XS�WR���P�LQ�WKH�SDODHR�FKDQQHO��OHVV�VR�RQ�LWV�IODQNV�



(�

$33(1',;�( &+$5$&7(5,6$7,21� 2)� ),567�5281'�6,7(6�
7KH� JHQHUDO� FKDUDFWHULVWLFV� IRU� HDFK� RI� WKH� ILUVW� URXQG� RIIVKRUH� ZLQG�GHYHORSPHQWV��DQG�WKHLU�UHVSHFWLYH�FRDVWDO�UHJLPHV��KDYH�EHHQ�FRPSLOHG�IURP�SXEOLVKHG�LQIRUPDWLRQ�DQG��ZKHUHYHU�SRVVLEOH��VXSSOHPHQWDU\�GHWDLOV�SURYLGHG�E\�WKH�YDULRXV�GHYHORSHUV���7KH�IROORZLQJ�SDUDPHWHUV�KDYH�EHHQ�FRQVLGHUHG�

x GLVWDQFH�WR�VKRUHx ZDWHU�GHSWKx VHD�EHG�SURILOHVx WLGDO�FRQGLWLRQVx ZDYH�FRQGLWLRQVx VHGLPHQW�UHJLPH
7KLV� LQIRUPDWLRQ�KDV�WKHQ�EHHQ�H[DPLQHG�WR�HVWDEOLVK�XSSHU�DQG�ORZHU�OLPLWV�IRU�D�UDQJH�RI�ZLQG�IDUP�SDUDPHWHUV��DV�ZHOO�DV�FDOFXODWLRQ�RI�W\SLFDO�YDOXHV���$� IXUWKHU� FRPSDULVRQ� KDV� DOVR� EHHQ�PDGH� DJDLQVW� HTXLYDOHQW� YDOXHV� GHULYHG�IURP�WKH�%O\WK�2IIVKRUH�ZLQG�IDUP��ZKLFK�ZDV�FRPPLVVLRQHG�LQ�ODWH������
(�� 'LVWDQFH�WR�6KRUH
7KH� IROORZLQJ� WDEOH� LV� EDVHG� RQ� JHQHUDO� LQIRUPDWLRQ� UHOHDVHG� DV� SDUW� RI� WKH�&URZQ�(VWDWH� DQQRXQFHPHQW� LQ�$SULO� ����� UHODWLQJ� WR� ILUVW� URXQG�ZLQG� IDUP�VLWHV�
'LVWDQFH�WR�VKRUH �NP�&ORVHVW�GHYHORSPHQW ���)XUWKHVW�GHYHORSPHQW ��$YHUDJH�GLVWDQFH �%O\WK�2IIVKRUH �
7KLV� LQIRUPDWLRQ� UHIOHFWV� WKH� VKRUWHVW� GLVWDQFH� EHWZHHQ� WKH� FRDVW� DQG� WKH�FORVHVW�WXUELQH�LQ�WKH�ZLQG�IDUP���1RWH� WKHVH�GLVWDQFHV�PD\�EH�VXEMHFW�WR�VPDOO�FKDQJHV�IROORZLQJ�GHWDLOHG�VLWH�LQYHVWLJDWLRQV��HQYLURQPHQWDO�DVVHVVPHQWV��HWF�
(�� :DWHU�'HSWK
$�JHQHUDO�DVVHVVPHQW�RI�OLNHO\�ZDWHU�GHSWKV�RYHU�WKH�ZLQG�IDUP�GHYHORSPHQW�DUHDV�KDV�EHHQ�PDGH�XVLQJ�WKH�DSSURSULDWH�$GPLUDOW\�&KDUW�IRU�HDFK�VLWH���$OO�GHSWKV� DUH� TXRWHG� UHODWLYH� WR�&'� DQG� DUH� WDNHQ� DV� D� GHSWK� FKDUDFWHULVWLF� IRU�HDFK�GHYHORSPHQW�DUHD�



(�

:DWHU�'HSWK �P�6KDOORZHVW�VLWH ���'HHSHVW�VLWH ����$YHUDJH�GHSWK ���%O\WK�2IIVKRUH ���
(�� 6HD�EHG�3URILOHV
6LPLODUO\��D�JHQHUDO�DVVHVVPHQW�RI�D�W\SLFDO�SURILOH�DFURVV�WKH�VHD�EHG�IURP�WKH�DGMDFHQW� FRDVWOLQH� KDV� EHHQ� PDGH� XVLQJ� WKH� DSSURSULDWH� $GPLUDOW\� &KDUW�DSSOLFDEOH�WR�HDFK�VLWH���1RWH��JUDGLHQWV�DUH�TXRWHG�IRU�VXE�WLGDO�UHJLRQV��
*UDGLHQW6KDOORZHVW�JUDGLHQW �������6WHHSHVW�JUDGLHQW �����$YHUDJH�JUDGLHQW �����%O\WK�2IIVKRUH �����
�1RWH��WKH�VWHHSHVW�JUDGLHQW�LV�DVVRFLDWHG�ZLWK�WKH�VLWH�FORVHVW�WR�WKH�FRDVW�
)LJXUH�(��� LOOXVWUDWHV� WKH� FRPSDULVRQ� EHWZHHQ� WKH� GHULYHG� µUHDVRQDEOH�ZRUVW�FDVH¶�SURILOH�DQG�SURILOHV�IURP�ILUVW�URXQG�VLWHV�LQWHQGHG�IRU�GHYHORSPHQW�DW�D�GLVWDQFH�RI� OHVV� WKDQ����NP�IURP� WKH�FRDVWOLQH� �DYHUDJH�YDOXH��� �7KH�JHQHUDO�VKDSH� RI� WKH� µUHDVRQDEOH� ZRUVW� FDVH¶� SURILOH� LV� FRQVLVWHQW� ZLWK� WKHVH� VLWHV��RIIHULQJ�D�VWHHS�QHDUVKRUH�SURILOH�� WKH�SUHVHQFH�RI�D�QHDUVKRUH�VDQGEDQN��WKH�LQWHQGHG�SODWIRUP� IRU� WKH�ZLQG� IDUP��RI� D� VXLWDEOH�GLPHQVLRQ� DQG� WDLOLQJ�RII�RYHU�D�VKDOORZHU�JUDGLHQW�LQWR�GHHSHU�ZDWHU���7KH�LQWHQWLRQ�IRU�WKH�µUHDVRQDEOH�ZRUVW�FDVH¶� VFHQDULR� LV� WR�FUHDWH�D�SURILOH� VLPLODU� WR�6LWH�����EXW�SRVLWLRQ� WKH�VDQGEDQN�FORVHU�WR�WKH�FRDVWOLQH�WR�JHQHUDWH�WKH�µUHDVRQDEOH�ZRUVW�FDVH¶�
)LJXUH�(��� LOOXVWUDWHV�D� FRPSDULVRQ�EHWZHHQ� WKH�GHULYHG� µW\SLFDO¶�SURILOH� DQG�SURILOHV�IURP�ILUVW�URXQG�VLWHV�LQWHQGHG�IRU�GHYHORSPHQW�DW�D�GLVWDQFH�RI�PRUH�WKDQ� ���NP� IURP� WKH� FRDVWOLQH� �DYHUDJH� YDOXH��� � 7KH� JHQHUDO� VKDSH� RI� WKH�µW\SLFDO¶�VFHQDULR�LV�YHU\�FRQVLVWHQW�ZLWK�WKHVH�VLWHV��ZLWK�D�PRGHUDWH�QHDUVKRUH�SURILOH�� WKH� SUHVHQFH� RI� D� VDQGEDQN� RI� D� VXLWDEOH� GLPHQVLRQ� IXUWKHU� RIIVKRUH��WKH�LQWHQGHG�SODWIRUP�IRU�WKH�ZLQG�IDUP��WDLOLQJ�RII�LQWR�D�VKDOORZHU�JUDGLHQW�WR�GHHSHU�ZDWHU�� �7KH�µW\SLFDO¶�VFHQDULR�SURILOH�PDWFKHV�ZHOO�ZLWK�PRVW�VLWHV��DQG�HVSHFLDOO\�6LWH���
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&URVV�VHFWLRQ�SURILOHV�IRU�ZLQG�IDUP�VLWHV�DW�D�GLVWDQFH�����NP�RIIVKRUH
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� ���� ���� ���� �����'LVWDQFH�IURP�VKRUHOLQH��P�

6HDEH
G�OHYH

O��P�$
2'1�

�D��D��E�������PRGHO�LQVKRUH�EDQN%O\WK

)LJXUH�(��� &URVV�VHFWLRQ�SURILOHV�IRU�QHDUVKRUH�VLWHV
&URVV�VHFWLRQ�SURILOHV�IRU�ZLQG�IDUP�VLWHV�DW�D�GLVWDQFH�!���NP�RIIVKRUH

���
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���

���
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� ���� ���� ���� �����'LVWDQFH�IURP�VKRUHOLQH��P�

6HDEH
G�OHYH

O��P�$
2'1� ��E���D�E�F�����D�EPRGHO�RIIVKRUH�EDQN

)LJXUH�(��� &URVV�VHFWLRQ�SURILOHV�IRU�RIIVKRUH�VLWHV
6LQFH� D� VLWH� ZLWK� D� VWHHS� VHDZDUG� JUDGLHQW� ZLOO� UHDFK� GHHSHU� ZDWHU� RYHU� D�VKRUWHU�GLVWDQFH��WKHQ�LW�LV�SHUFHLYHG�WKDW�ZDYH�FRQGLWLRQV�DW�VXFK�VLWHV�KDYH�WKH�SRWHQWLDO� WR�EH�PRUH� VHYHUH� WKDQ� DW� VLWHV� LQ�DUHDV�RI� VKDOORZ�JUDGLHQWV�ZKHUH�ZDYH� VKRDOLQJ� �DQG� SHUKDSV� DOVR� ZDYH� EUHDNLQJ�� ZLOO� DOUHDG\� KDYH� UHGXFHG�ZDYH�HQHUJ\�



(�

(�� 7LGDO�&RQGLWLRQV��:DWHU�/HYHOV�
5HYLHZLQJ� WKH� WLGDO� FRQGLWLRQV� DSSOLFDEOH� WR� ILUVW� URXQG� VLWHV� SURYLGHV� WKH�IROORZLQJ� LQIRUPDWLRQ� IRU� ZDWHU� OHYHO� YDULDWLRQV�� � �1RWH��7KHVH� YDOXHV� KDYH�EHHQ�GHULYHG�IURP�WKH�QHDUHVW�WLGDO�VWDWLRQ�LQGLFDWHG�RQ�WKH�UHOHYDQW�$GPLUDOW\�&KDUW��
7LGDO�5DQJH 6SULQJ��P� 1HDS��P�/DUJHVW��%ULVWRO�&KDQQHO� ��� ���6PDOOHVW��(DVW�&RDVW� ��� ���$YHUDJH ��� ���%O\WK�2IIVKRUH ��� ���
7LGDO�UDQJH�FDQ�DOVR�EH�H[SUHVVHG�LQ�VHPL�TXDQWLWDWLYH�WHUPV�EDVHG�RQ�YDULRXV�WKUHVKROGV�

0LFUR ���P0HVR� ��WR��P0DFUR !��P
7KH�DGRSWLRQ�RI�WKLV�WHUPLQRORJ\�ZRXOG�FKDUDFWHULVH�WKH�PDMRULW\�RI�VLWHV�ZLWK�D�PDFUR�WLGDO�UDQJH�IRU�VSULQJ�WLGHV���7KH�FRPSDULVRQ�WR�EH�PDGH�KHUH�LV�WKDW�H[LVWLQJ�EXLOW�RIIVKRUH�ZLQG�IDUPV�DFURVV�(XURSH�DUH�DOO�DW�VLWHV�ZKHUH�WKH�WLGDO�UDQJH�LV�PLQLPDO�DQG�HTXLYDOHQW�WR�D�PLFUR�WLGDO�UHJLPH�
(�� 7LGDO�&RQGLWLRQV��&XUUHQWV�
5HYLHZLQJ� WKH� WLGDO� FRQGLWLRQV� DSSOLFDEOH� WR� ILUVW� URXQG� VLWHV� SURYLGHV� WKH�IROORZLQJ�LQIRUPDWLRQ�IRU�WLGDO�FXUUHQWV��1RWH� 7KHVH�YDOXHV�DUH GHULYHG�IURP�WKH� QHDUHVW� WLGDO� VWUHDP� SRVLWLRQ� LQGLFDWHG� RQ� WKH� UHOHYDQW�$GPLUDOW\�&KDUW����7LGDO�VWUHDPV�DUH�W\SLFDOO\�VKRUH�SDUDOOHO�DURXQG�WKH�8.�FRDVW�
7LGDO�)ORZV 6SULQJ��NQRWV� 1HDS��NQRWV�/DUJHVW��6ROZD\� ��� ���6PDOOHVW��7HHV� ��� ���$YHUDJH ��� ���%O\WK�2IIVKRUH ��� ���
���NQRW� ������P�V�
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(�� :DYH�&RQGLWLRQV
5HYLHZLQJ� WKH� ZDYH� FRQGLWLRQV� DSSOLFDEOH� WR� ILUVW� URXQG� VLWHV� SURYLGHV� WKH�IROORZLQJ� DSSUR[LPDWH� LQIRUPDWLRQ� IRU� µRIIVKRUH¶� ZDYH� FRQGLWLRQV�� 7KH�QXPEHUV� TXRWHG� DUH� WKH� VHD�VWDWH� SDUDPHWHUV� RI� VLJQLILFDQW� ZDYH� KHLJKW� DQG�PHDQ�ZDYH�SHULRG�DVVRFLDWHG�ZLWK�DQQXDO�H[FHHGHQFH�SUREDELOLWLHV�RI�����DQG����
:DYH�FRQGLWLRQV ����H[FHHGHQFH ����H[FHHGHQFH/DUJHVW��%ULVWRO�&KDQQHO� ���P���V� ���P���V6PDOOHVW��7KDPHV� ���P���V ���P���V$YHUDJH ���P���V ���P���V%O\WK�2IIVKRUH ���P���V ���P���V
(�� 6HD�%HG�6HGLPHQWV
7KH�SURSRVHG�ILUVW�URXQG�GHYHORSPHQWV�DUH�W\SLFDOO\�ORFDWHG�LQ�VKDOORZ�ZDWHU�DUHDV��PDQ\�RI�ZKLFK�DUH�DVVRFLDWHG�ZLWK�VDQGEDQNV���$�JHQHUDO YLHZ�RQ�OLNHO\�VHDEHG�FRQGLWLRQV�DURXQG�WKH�8.�LV�DYDLODEOH�IURP�YDULRXV�%ULWLVK�*HRORJLFDO�6XUYH\� �%*6�� SXEOLFDWLRQV�� � 7KHVH� LQFOXGH� ERWK� PDSV� DQG�� LQ� VRPH� DUHDV��GHWDLOHG�UHSRUWV���7KH�PDSV�ZKLFK�FRYHU�WKH�ZKROH�RI�WKH�8.�FRQWLQHQWDO�VKHOI�DUHD��DUH�SDUW�RI�WKH�����������6HULHV�DQG�HDFK�DUH�SXEOLVKHG�XVXDOO\�LQ�WKUHH�VHSDUDWH�VKHHWV�

6HDEHG�6HGLPHQWV�	�+RORFHQH4XDWHUQDU\�*HRORJ\6ROLG�*HRORJ\
7KH� UDQJH�RI�SRWHQWLDOO\�PRELOH� VHD�EHG�VHGLPHQW� W\SHV� LQGLFDWHG�DW� WKH� ILUVW�URXQG�VLWHV�LQFOXGHV��
6��VDQG���PV*��PXGG\�VDQG\�*UDYHO���JP6��JUDYHO\�PXGG\�6DQG���*��*UDYHO���V*��VDQG\�*UDYHO���P6��PXGG\�6DQG��
7KH�PRVW�W\SLFDO�VHGLPHQW�W\SH�DQG�WKH�RQH�DGRSWHG�LQ�WKH�SUHVHQW�VWXG\�LV�6��VDQG��
,W�VKRXOG�EH�QRWHG�WKDW�WKLV�GDWD�SURYLGHV�RQO\�D�ILUVW�DSSUR[LPDWLRQ�RI�WKH�W\SH�RI�PDWHULDO�OLNHO\�WR�EH�IRXQG�LQ�WKHVH�DUHDV���)RU�DQ\�VLWH�VSHFLILF�DSSOLFDWLRQ�LW�LV�UHFRPPHQGHG�WKDW�D�GHWDLOHG�VLWH�LQYHVWLJDWLRQ�LV�FDUULHG�RXW�WR�GHWHUPLQH�PRUH�SUHFLVHO\�WKH�ORFDO�VHGLPHQW�W\SH��WKLFNQHVV��WH[WXUH�DQG�PRELOLW\�



)�

$33(1',;�) 5(9,(:�2)�02'(/6
7KH W\SHV� RI� FRPSXWHU� PRGHOV� ZKLFK� DUH� DSSOLFDEOH� WR� GHVFULELQJ� FRDVWDO�SURFHVV� LVVXHV� KDYH� EHHQ� GUDZQ� IURP� YDULRXV� JXLGHOLQH� SXEOLFDWLRQV� �+5�:DOOLQJIRUG�����������D�DQG�����E��
)�� 7LGDO�%HKDYLRXU
7KHUH� LV� D� ZLGH� DYDLODELOLW\� RI� K\GURG\QDPLF� PRGHOV� VXLWHG� WR� GHVFULELQJ�WLGDOO\� GULYHQ� IORZV� LQ� VKDOORZ� ZDWHU� FRDVWDO� HQYLURQPHQWV�� � 7KH� PRVW�FRPPRQ� RI� WKHVH� PRGHOV� DUH� UHYLHZHG� LQ� +5�� ����D�� � ,Q� WKH� FRQWH[W� RI�H[DPLQLQJ� WKH� SRWHQWLDO� HIIHFWV� RI� RIIVKRUH� ZLQG� GHYHORSPHQW� RQ� FRDVWDO�SURFHVVHV��VXFK�PRGHOV�QHHG�WR�EH�DEOH�WR�LQFRUSRUDWH�D�GHILQLWLRQ�RI�WKH�ZLQG�IDUP�LQ�WHUPV�RI�LWV�SUHVHQFH�RQ�WKH�VHD�EHG���7KLV�FDQ�EH�DFKLHYHG�LQ�RQH�RI�WZR�ZD\V�
D� 'LUHFWO\� � E\� FKRRVLQJ� D� JULG� VFKHPH� WKDW� FDQ� UHVROYH� WKH� VFDOH� RI� WKH�VWUXFWXUH� �1RWH�� UHTXLUHV� D� ILQH� JULG� VFKHPH� DW� D� VFDOH� HTXLYDOHQW� WR� WKH�GLPHQVLRQV�RI�WKH�WXUELQH��
E� ,QGLUHFWO\� � WKURXJK� SDUDPHWHULVDWLRQ� RI� WKH� HIIHFWV� �K\GUDXOLF� UHVLVWDQFH��WKDW�D� VLQJOH� WXUELQH�FUHDWHV�DQG� LPSOHPHQWLQJ�D� ORFDO� IULFWLRQ�FRHIILFLHQW�ZLWKLQ� WKH� GHYHORSPHQW� VLWH� DW� WXUELQH� SRVLWLRQV�� WR� DFFRXQW� IRU� VXE�JULG�VFDOH�SURFHVVHV��1RWH��DYRLGV�WKH�QHHG�IRU�D�ILQH�JULG�VFKHPH��
1RWH��7KH�ODWWHU�DSSURDFK�KDV�EHHQ�DSSOLHG�WR�D�UDQJH�RI�VWXGLHV�VXSSRUWLQJ�WKH�VXFFHVVIXO� GHYHORSPHQW� RI� RIIVKRUH� ZLQG� IDUP� VLWHV� DURXQG� WKH� FRDVW� RI�'HQPDUN�
7KH PLQLPXP�UHTXLUHPHQW� LV� WR�EH�DEOH� WR�GHWHUPLQH� WKH� LQIOXHQFH� WKH�ZLQG�WXUELQH�VWUXFWXUHV�PD\�KDYH�RQ�WKH�WLGDO�IORZ�SDWWHUQV�DQG�UHVROYH�WKLV�RQ�D��'�KRUL]RQWDO�JULG�VFKHPH�
$SSOLFDEOH�PRGHOV�LQFOXGH�
'HOIW�G � K\GURG\QDPLF�PRGXOH��VWUXFWXUHG�ILQLWH�GLIIHUHQFH�FXUYLOLQHDU�JULG�0,.(����� � K\GURG\QDPLF� PRGXOH� �+'� 	� 1+'�� �VWUXFWXUHG� ILQLWH�GLIIHUHQFH�XQLIRUP�JULG��ZLWK�RSWLRQDO�QHVWLQJ�7HOHPDF � K\GURG\QDPLF�PRGXOH��XQVWUXFWXUHG�ILQLWH�HOHPHQW�JULG�',9$67 � K\GURG\QDPLF� PRGXOH� �VWUXFWXUHG� ILQLWH� GLIIHUHQFH� XQLIRUP�JULG�
)�� :DYH�5HJLPH
6LPLODUO\�� WKHUH� LV� D� ZLGH� DYDLODELOLW\� RI� ZDYH� PRGHOV� VXLWHG� WR� GHVFULELQJ�FRDVWDO�ZDYH�HQYLURQPHQWV���7KH�PRVW�FRPPRQ�RI�WKHVH�PRGHOV�DUH�UHYLHZHG�LQ�+5������E�� � ,Q� WKH� FRQWH[W� RI� H[DPLQLQJ� WKH�SRWHQWLDO� HIIHFWV�RI�RIIVKRUH�



)�

ZLQG� GHYHORSPHQWV� RQ� FRDVWDO� SURFHVVHV�� VXFK� PRGHOV� QHHG� WR� EH� DEOH� WR�LQFRUSRUDWH� D�GHILQLWLRQ�RI� WKH�ZLQG� IDUP� LQ� WHUPV�RI� LWV�SUHVHQFH�RQ� WKH� VHD�EHG�DQG�WKURXJK�WKH�ZDWHU�FROXPQ�
$V�ZDYHV�WUDYHO� WRZDUGV�VKDOORZHU�GHSWKV�� LW�PD\�EHFRPH�DSSURSULDWH� WR�XVH�PRUH�VRSKLVWLFDWHG�PRGHOV�WKDW�QRW�RQO\�LQFOXGH�ZDYH�UHIUDFWLRQ�DQG�VKRDOLQJ��EXW� DOVR� GLIIUDFWLRQ� �DURXQG� YHUWLFDO� VWUXFWXUHV��� UHIOHFWLRQ� DQG� HQHUJ\�GLVVLSDWLRQ��HJ�ZDYH�EUHDNLQJ���
'LIIUDFWLRQ�EHFRPHV�LPSRUWDQW�ZKHQ�WKH�GLDPHWHU�RI� WKH�YHUWLFDO�REVWUXFWLRQ��'�� LV� PRUH� WKDQ� DSSUR[LPDWHO\� ���� RI� WKH� ZDYH� OHQJWK�� /�� LH� '�/� !� �����,VDDFVRQ��������
7KH� PLQLPXP� UHTXLUHPHQW� LV� WR� EH� DEOH� WR� GHWHUPLQH� WKH� OLNHO\� FKDQJHV� WR�ZDYHV�SDVVLQJ�WKURXJK�WKH�ZLQG�IDUP�VLWH�DQG�WKH�GHJUHH�WR�ZKLFK�VLJQLILFDQW�FKDQJHV�LQ�WKH�ZDYH�SDWWHUQ�RFFXU��LH�LQWHUIHUHQFH�ZLWK�ZDYH�UHJLPH��
7R� GHWHUPLQH� FKDUDFWHULVWLFV� RI� WKH� ORFDO�ZDYH� UHJLPH�ZLOO� QRUPDOO\� UHTXLUH�WKH� WUDQVIRUPDWLRQ� RI� D� µGHHS�ZDWHU¶� �RIIVKRUH�� ZDYH� WR� WKH� ZLQG� IDUP� VLWH���0RGHOV�WKDW�SURYLGH�WKLV�IXQFWLRQDOLW\�LQFOXGH�
'HOIW�G � +,6:$�ZDYH�PRGHO0,.(�� � 16:�ZDYH�PRGHO&2:$',6 � ZDYH�UHIUDFWLRQ�PRGHO�IURP�(OHFWULFLWp�GH�)UDQFH/,1'$/ � ZDYH�UHIUDFWLRQ�PRGHO�IURP�$SSOLHG�:DYH�5HVHDUFK
7R� H[DPLQH� WKH� ORFDO� ZDYH� EHKDYLRXU� DQG� LQWHUDFWLRQV� PD\� UHTXLUH� D� ZDYH�GLVWXUEDQFH�PRGHO� WKDW� LQFRUSRUDWHV�GLIIUDFWLRQ�DQG�UHIOHFWLRQ��DQG�SUHIHUDEO\�DFFRXQWLQJ� IRU� LUUHJXODU� ZDYHV�� $Q� H[DPSOH� RI� WKH� W\SHV� RI� PRGHOV� WKDW�SURYLGH�WKLV�IXQFWLRQDOLW\�LQFOXGH�
0,.(�� � %:�%RXVVLQHVT�ZDYH�PRGHO��DFFRXQWV�IRU�LUUHJXODU�ZDYHV�0,.(�� � (06��HOOLSWLF�PLOG�VORSH��ZDYH�PRGHO��UHJXODU�ZDYHV�RQO\�',))5$& � 'HOIW�+\GUDXOLFV$57(0,6 � (OHFWULFLWp�GH�)UDQFH� �HOOLSWLF�PLOG� VORSH�ZDYH�PRGHO�� EDVHG�RQ�OLQHDU�ZDYH�WKHRU\�&*:$9( � 8QLYHUVLW\�RI�0DLQH
)�� &RPELQHG� (IIHFW� RI� :DYH�&XUUHQW� ,QWHUDFWLRQ� RQ� 6HGLPHQW�7UDQVSRUW
:LWKLQ� WKH�QHDUVKRUH�DUHDV� WKH�SURFHVV�RI�ZDYH�FXUUHQW� LQWHUDFWLRQ�DQG�ZDYH�GULYHQ� FXUUHQWV� ZLOO� EH� WKH� GRPLQDQW� PHFKDQLVP� FRQWULEXWLQJ� WR� VHGLPHQW�WUDQVSRUW�� � $Q� HVVHQWLDO� UHTXLUHPHQW� IRU� DQ\� PRGHO� ZLOO�� WKHUHIRUH�� EH� WKH�LQFRUSRUDWLRQ�RI�ZDYH�FXUUHQW�LQWHUDFWLRQ�ZLWKLQ�DQ\�VHGLPHQW�PRGXOH�
$SSOLFDEOH�PRGHOV�LQFOXGH�
'HOIW�G � VHGLPHQW�WUDQVSRUW�PRGXOH



)�

0,.(�� � VHGLPHQW�PRGXOHV��67��07�DQG�3$�7HOHPDF � VHGLPHQW�PRGXOH
1RWH�� WKHVH�PRGHOOLQJ� WHFKQLTXHV�FDQ�QRW� IXOO\�GHDO�ZLWK� WKH�FRPSOH[LWLHV�RI�GHVFULELQJ� WKH� GHYHORSPHQW� RI� ORFDO� VFRXU� LQ� D� SUDFWLFDO� PDQQHU� IRU�FLUFXPVWDQFHV� ZKHUH� ZDYHV� DQG� FXUUHQWV� LQWHUDFW�� � $W� SUHVHQW�� LW� LV� PRUH�FRPPRQ� IRU� VFRXU� WR� EH� LQYHVWLJDWHG� XVLQJ� DQ� DQDO\WLFDO� DSSURDFK�� � )XUWKHU�GHWDLOV�RQ�PHWKRGV�WR�GHWHUPLQH�VFRXU�DUH�SURYLGHG�LQ�$SSHQGL[�*���
)�� 5HIHUHQFHV
+5�� ������ *XLGHOLQHV� IRU� WKH� XVH� RI� FRPSXWDWLRQDO� PRGHOV� LQ� FRDVWDO� DQG�HVWXDULDO�VWXGLHV��5HYLHZ�RI�PRGHOV�LQ�XVH�IRU�HQJLQHHULQJ�VWXGLHV��65������+5�:DOOLQJIRUG��
+5�� ����D�� *XLGHOLQHV� IRU� WKH� XVH� RI� FRPSXWDWLRQDO� PRGHOV� LQ� FRDVWDO� DQG�HVWXDULDO� VWXGLHV�� )ORZ� DQG� VHGLPHQW� WUDQVSRUW� PRGHOV�� 65� ����� +5�:DOOLQJIRUG��
+5�� ����E�� *XLGHOLQHV� IRU� WKH� XVH� RI� FRPSXWDWLRQDO� PRGHOV� LQ� FRDVWDO� DQG�HVWXDULDO�VWXGLHV��:DYH�WUDQVIRUPDWLRQ�DQG�ZDYH�GLVWXUEDQFH�PRGHOV��65������+5�:DOOLQJIRUG��
,VDDFVRQ� 0��� ������ � :DYH� LQGXFHG� IRUFHV� LQ� WKH� GLIIUDFWLRQ� UHJLPH�� � ,Q��0HFKDQLFV�RI�:DYH�,QGXFHG�)RUFHV�RQ�&\OLQGHUV�



*�

$33(1',;�* 7+(25(7,&$/�&216,'(5$7,216
7KH� K\GURG\QDPLF� IRUFHV� WUDQVPLWWHG� WR� WKH� WXUELQH VXSSRUW� VWUXFWXUHV� E\�ZDYHV�DQG�FXUUHQWV�KDYH�WKH�HIIHFW�RI�UHPRYLQJ�VRPH�HQHUJ\�IURP�WKH�PDULQH�HQYLURQPHQW���7KLV�HQHUJ\�ZRXOG�RWKHUZLVH�KDYH�EHHQ�FRQVXPHG�LQ�ZDYH�DQG�WLGDO� FXUUHQW�PDVV� IORZ��ZKLFK�� LQ� WXUQ��ZRXOG� SURYLGH� D� VHGLPHQW� WUDQVSRUW�FDSDELOLW\��
7KH� UHVLVWDQFH� RIIHUHG� E\� WKH� WXUELQH� VXSSRUW� VWUXFWXUHV� FDQ� EH� SUHGLFWHG� LQ�WHUPV� RI� ZDYH� DQG� FXUUHQW� IRUFHV� DQG� H[SUHVVHG� DV� DQ� HTXLYDOHQW� VHDEHG�UHVLVWDQFH�WHUP�LQ�WKH�UHJLRQDO�ZDYH�DQG�WLGDO�PRGHOV�� � ,Q�WKH�DUHD�FRDVWZDUG�RI� WKH� ZLQG� IDUP� WKLV� KDV WKH� HIIHFW� RI� UHGXFLQJ� WKH� ZDYH� DQG� WLGDO� FXUUHQW�HQHUJ\�GXH�WR�WKH�UHVLVWDQFH�RIIHUHG�E\�WKH�VWUXFWXUHV��
7KH� IDU� ILHOG� UHVLVWDQFH� LVVXH� LV� VHSDUDWH� IURP� DQ\� ZDYH� VFDWWHULQJ� DQG�UHIOHFWLRQ�WKDW�PD\�RFFXU�ORFDOO\�DURXQG�WKH�VWUXFWXUHV���/RFDO�HIIHFWV�XSRQ�WKH�ZDYHV�KDYH�EHHQ�VWXGLHG�E\�XVLQJ�D�ILQH�JULG�ZDYH�PRGHO��FDSDEOH�RI�GLUHFWO\�SUHGLFWLQJ� WKH� VFDWWHULQJ� DQG� UHIOHFWLRQ� HIIHFWV� LQ� WKH� QHDU� ILHOG� RI� WKH�VWUXFWXUHV�
*�� 6WUXFWXUDO�UHVLVWDQFH�LQ�WLGDO�FXUUHQWV
7KH� 0,.(��� +\GURG\QDPLF� 0RGHO� �0,.(��+'� SURYLGHV� D� PHWKRG� WR�GHVFULEH�WKH�FXUUHQW�LQGXFHG�GUDJ�IRUFH�DFWLQJ�RQ�D�VWUXFWXUH�E\�HTXDWLQJ�WKLV�IRUFH�ZLWK�DQ�HTXLYDOHQW�EHG�VKHDU�VWUHVV�FRQWULEXWLRQ��'+,���������DV�IROORZV�

7KLV� PHWKRG� LJQRUHV� DQ\� FRQWULEXWLRQ� PDGH� E\� ODWHUDO� IRUFHV� ZKLFK� LV�UHDVRQDEOH�EHFDXVH�WKHVH�IRUFHV�DUH�RVFLOODWRU\�LQ�QDWXUH�DQG�DUH�RI�HTXDO�DQG�RSSRVLWH� VLJQ�� � &RQVHTXHQWO\�� ZKHQ� DYHUDJHG� RYHU� WLPH�� WKH� WZR� RSSRVLWH�IRUFHV� FDQFHO� HDFK� RWKHU� DQG�PDNH� D� ]HUR� QHW� FRQWULEXWLRQ�� � )XUWKHUPRUH�� DW�SHDN� WLGDO� FXUUHQW� IORZ�� WKH� 5H\QROGV¶� QXPEHU� IRU� VWHDG\� IORZ� SDVW� WKH�VWUXFWXUHV�LV�RI�WKH�RUGHU�RI���7��8QGHU�WKHVH�FLUFXPVWDQFHV��WKH�LQ�OLQH�IRUFH�LV�

VSHHGFXUUHQW�DYHUDJH�GHSWK IORZFXUUHQW��WLGDO�WKH�WRH[SRVHGLV�WKDW�VWUXFWXUH�WKHRIGLDPHWHU� WFRHIILFLHQGUDJ �ZDWHURIGHQVLW\� �� �LV�WKDW�VWUXFWXUH�RQHRQ�DFWLQJIRUFHGUDJWKH FHOOJULGRQH�WRDOORFDWHGVWUXFWXUHVRIQXPEHU� GLPHQVLRQVVSDFLQJJULG� VWUHVVVKHDU�HTXLYDOHQWZKHUH

�

  
  
  
  '' 

� '�'�

9'
&

$9&))
Q \[

)Q\[

G
GU U

W
W



*�

OLNHO\� WR�EH� DSSUR[LPDWHO\��ò� WLPHV� WKH� IOXFWXDWLQJ� ODWHUDO� IRUFH�� �7KH� ODWWHU�FDQQRW�WKHUHIRUH�FRQWULEXWH�JUHDWO\�WR�WKH�WRWDO�IRUFH�DFWLQJ�RQ�WKH�F\OLQGHU�
5HIHUHQFHV��*��
'DQLVK� +\GUDXOLF� ,QVWLWXWH�� ������ � 0,.(� ��� &RDVWDO� +\GUDXOLFV� DQG�2FHDQRJUDSK\���8VHU�*XLGH�± +\GURG\QDPLF�0RGXOH��5HIHUHQFH�0DQXDO��



*�

*�� 6WUXFWXUDO�UHVLVWDQFH�LQ�ZDYHV:DYH� ORDGLQJ� RQ� VWUXFWXUHV� FRQIRUPV� WR� WZR� UHJLPHV�� ZKLFK�� WR� D� FHUWDLQ�H[WHQW��RYHUODS�ZLWK�HDFK�RWKHU��
7KH� ILUVW� UHJLPH� RFFXUV� ZKHQ� WKH� VWUXFWXUH� LV� ODUJH� HQRXJK� WR� VLJQLILFDQWO\�VFDWWHU�WKH�LQFRPLQJ�ZDYHV��8QGHU�WKHVH�FLUFXPVWDQFHV��WKH�ZDYH�ORDGLQJ�OLHV�LQ� WKH� GLIIUDFWLRQ� UHJLPH�� 7KH� HTXLYDOHQW� LQHUWLD� IRUFH� WUDQVPLWWHG� WR� WKH�VWUXFWXUH� E\� WKH� ZDYHV� LV� WKHQ� OHVV� WKDQ� WKDW� ZKLFK� ZRXOG� DFFUXH� LI� WKH�VFDWWHULQJ� HIIHFW�ZHUH� WR� EH� LJQRUHG�� 7KH� OLPLW� DW� ZKLFK� GLIIUDFWLRQ� H[HUWV� D�VLJQLILFDQW� LQIOXHQFH� XSRQ� ZDYH� IRUFHV� GHSHQGV� RQ� WKH� GLDPHWHU� RI� WKH�VWUXFWXUH� �'�� FRPSDUHG� WR� WKH� OHQJWK� RI� WKH� LQFRPLQJ� ZDYH� �/��� � )RU� '�/�YDOXHV�RI�PRUH�WKDQ������GLIIUDFWLRQ�EHFRPHV�LQFUHDVLQJO\�LPSRUWDQW�
7KH� VHFRQG� ZDYH�ORDGLQJ� UHJLPH� LV� RQH� LQ� ZKLFK� WKH� VWUXFWXUH� KDV� OLWWOH�VFDWWHULQJ� HIIHFW� XSRQ� WKH� LQFRPLQJ�ZDYHV��7KLV� UHJLPH� DSSOLHV� WR� YDOXHV� RI�'�/� RI� OHVV� WKDQ� ����� 8QGHU� VXFK� FLUFXPVWDQFHV�� WKH� ZDYH� IRUFH� LV� XVXDOO\�H[SUHVVHG� DV� WKH� VXP� RI� GUDJ� DQG� LQHUWLD� IRUFHV�� 7KH� GUDJ� IRUFH� LV� GXH� WR�VHSDUDWLRQ�RI�WKH�IOXLG�IORZ�DURXQG�WKH�IRUP�RI�WKH�F\OLQGHU�DQG�LV�DVVRFLDWHG�ZLWK�WKH�YHORFLW\�RI�IORZ�RI�WKH�ZDWHU�SDUWLFOHV�LQ�WKH�ZDYH��7KH�LQHUWLD�IRUFH�LV�JHQHUDWHG� E\� WKH� LQIOXHQFH� RI� WKH� F\OLQGHU� XSRQ� WKH� DFFHOHUDWLRQ� RI� ZDWHU�SDUWLFOHV�� UHVXOWLQJ� LQ� D� WUDQVIHU� RI� IOXLG� PRPHQWXP�� 8QGHU� VXFK�FLUFXPVWDQFHV��WKH�QRUPDO�SURFHGXUH�ZRXOG�EH�WR�DSSO\�0RULVRQ¶V�HTXDWLRQ�WR�SUHGLFW� WKH�ZDYH�IRUFH��7KLV�VROXWLRQ�H[SUHVVHV� WKH�ZDYH�IRUFH�DV� WKH�VXP�RI�GUDJ� DQG� LQHUWLD� IRUFHV�� )RUFH� WUDQVIHU� FRHIILFLHQWV� DUH� FRPELQHG� ZLWK� WKH�SUHGLFWHG�YHORFLW\�DQG�DFFHOHUDWLRQ�RI�ZDWHU�SDUWLFOHV�LQ�WKH�ZDYH��WR�JHQHUDWH�WKH� WRWDO� SUHGLFWHG� ZDYH� IRUFH�� 7KH� YHORFLWLHV� DQG� DFFHOHUDWLRQV� KDYH� WR� EH�SUHGLFWHG�XVLQJ�DQ�DSSURSULDWH�ZDYH�WKHRU\�
,Q� WKH� SUHVHQW� VWXG\�� ZDYH� SHULRGV� RI� �� DQG� �V� KDYH� EHHQ� LGHQWLILHG� DV�DSSURSULDWH� WR� ZDYHV� ZLWK� D� SUREDELOLW\ RI� H[FHHGHQFH� RI� ��� DQG� �����UHVSHFWLYHO\�� 7KH� DVVRFLDWHG� ZDYH� KHLJKWV� �+�� DUH� �� DQG� ���P�� ,Q� WXUQ�� WKH�OHQJWK��/��RI�VXFK�ZDYHV�ZRXOG�EH�DSSUR[LPDWHO\����DQG���P��UHVSHFWLYHO\��LQ�D� W\SLFDO� ZDWHU� GHSWK� RI� �P�� RQ� WRS� RI� WKH� VDQGEDQN�� )XUWKHUPRUH�� LQ� GHHS�ZDWHU�� WKH�ZDYHOHQJWKV�ZRXOG�EH����DQG���P�� UHVSHFWLYHO\��6LQFH� D�F\OLQGHU�GLDPHWHU� �'��RI��P�KDV� EHHQ� LGHQWLILHG� DV� D� UHDVRQDEOH�GHVLJQ�YDOXH� IRU� WKH�WXUELQH� VXSSRUW� VWUXFWXUH�� LW� IROORZV� WKDW� GLIIUDFWLRQ� LV� QRW� OLNHO\� WR� H[HUW� D�VLJQLILFDQW� LQIOXHQFH� XSRQ� WKH� DVVRFLDWHG� ZDYH� IRUFH�� DOWKRXJK� VRPH� ORFDO�UHIOHFWLRQ� ZLOO� RI� FRXUVH� RFFXU� QHDU� WKH� VWUXFWXUH�� 7KH� VPDOOHVW� '�/� YDOXH�DSSO\LQJ�XQGHU�WKH�DYHUDJH�ZDYH�FRQGLWLRQV�FRQVLGHUHG�KHUH�LV������± D�YDOXH�ZKLFK� LV� OHVV� WKDQ� WKH� WKUHVKROG� RI� ���� IRU� GLIIUDFWLRQ HIIHFWV� WR� EHFRPH�LPSRUWDQW�LQ�WKH�IDU�ILHOG�
7KH� ZDYH� IRUFHV� KDYH� WKHUHIRUH� EHHQ� SUHGLFWHG� XVLQJ� 0RULVRQ¶V� HTXDWLRQ��7KHUH�DUH�PDQ\�UHIHUHQFHV�DYDLODEOH�FRQFHUQLQJ�WKH�SUHGLFWLRQ�RI�UHJXODU�ZDYH�IRUFHV�� RQH� RI� WKH� PRVW� FRPSUHKHQVLYH� LV� WKDW� E\� 6DUSND\D� DQG� ,VDDFVRQ���������ZKLFK�DOVR�FRYHUV�WKH�GLIIUDFWLRQ�UHJLPH�RI�ZDYH�ORDGLQJ�
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x $SSURSULDWH�ZDYH�WKHRULHV
%HIRUH� DSSO\LQJ�0RULVRQ¶V� HTXDWLRQ�� WKH� YHORFLWLHV� DQG� DFFHOHUDWLRQV� RI� WKH�ZDWHU�SDUWLFOHV�LQ�WKH�ZDYH�KDYH�WR�EH�SUHGLFWHG�XVLQJ�D�VXLWDEOH�ZDYH�WKHRU\��7KH�PRVW�SRSXODU� WKHRU\� LV�VPDOO�DPSOLWXGH�ZDYH� WKHRU\��7KLV� WKHRU\� LV�DOVR�IUHTXHQWO\�NQRZQ�DV�WKH�$LU\�VROXWLRQ��RU�OLQHDU�ZDYH�WKHRU\��,W�LV�EDVHG�XSRQ�WKH� DVVXPSWLRQ� WKDW� WKH� DPSOLWXGH� RI� WKH� ZDYH� LV� YHU\� VPDOO� DQG� WKDW�FRQVHTXHQWO\��KLJKHU�RUGHU�WHUPV�LQ�WKH�VROXWLRQ�PD\�EH�QHJOHFWHG�± KHQFH�WKH�QDPH� OLQHDU� WKHRU\�� � ,Q� OLQHDU� WKHRU\�� ZDWHU� SDUWLFOH� YHORFLWLHV� DQG�DFFHOHUDWLRQV�DUH�H[DFWO\����GHJUHHV�RXW�RI�SKDVH�ZLWK� UHVSHFW� WR�HDFK�RWKHU��/LQHDU� WKHRU\� LV� UHDOO\� RQO\� DSSURSULDWH� ZKHQ� WKH� ZDYHOHQJWK� LV� VPDOO� LQ�UHODWLRQ�WR�WKH�ZDWHU�GHSWK�DQG�WKH�ZDYH�KHLJKW�LV�DOVR�VPDOO�ZKHQ�FRPSDUHG�WR�WKH�ZDYHOHQJWK��
/H� 0pKDXWp� ������� SURYLGHG� D� FRPSUHKHQVLYH� UHYLHZ� RI� WKH� DSSURSULDWH�VXLWDELOLW\�UDQJHV�IRU� OLQHDU�DQG�RWKHU�ZDYH�WKHRULHV�� �$FFRUGLQJ�WR�KLV�ZRUN��OLQHDU� WKHRU\�ZRXOG�QRW�EH�DSSURSULDWH� WR� WKH�SUHVHQW�VWXG\�IRU�ZDYHV�RQ� WKH�VKRDO�� EHFDXVH� WKHLU� ZDYH� KHLJKWV� ZRXOG� UHQGHU� WKH� DVVXPSWLRQ� RI� VPDOO�DPSOLWXGH� LQDGHTXDWH�� � 7KH� UHVXOW� RI� XVLQJ� OLQHDU� ZDYH� WKHRU\� XQGHU� VXFK�FLUFXPVWDQFHV� LV� WKDW� WKH� ZDYH� IRUFH� ZRXOG� EH� XQGHUHVWLPDWHG�� � 7KLV� LV�SDUWLFXODUO\� WUXH�RI� WKH�ZDYH�ZLWK�D�����H[FHHGHQFH�SUREDELOLW\�� �7KH�PRUH�WKH�ZDYH�GHSDUWV�IURP�WKH�VSLULW�RI�WKH�OLQHDU�DVVXPSWLRQ��WKH�PRUH�LQDFFXUDWH�WKH�SUHGLFWHG�ZDYH�IRUFH�EHFRPHV���&RQVHTXHQWO\��LQ�WKH�SUHVHQW�VWXG\��D�QRQ�OLQHDU��ILQLWH�DPSOLWXGH�ZDYH�WKHRU\�ZDV�UHTXLUHG�IRU�SUHGLFWLQJ�WKH�IRUFHV�RQ�WKH�VWUXFWXUHV�
)RU� WKH� SUHVHQW� SXUSRVHV�� WKH� VWUHDP� IXQFWLRQ� VHULHV� VROXWLRQ� RULJLQDOO\�GHYHORSHG� E\� 'HDQ� ������� ZDV� XVHG�� IRU� SUHGLFWLQJ� WKH� ZDWHU� SDUWLFOH�YHORFLWLHV�DQG�DFFHOHUDWLRQV� LQ� WKH�ZDYH��DV�ZHOO�DV� WKH�VXUIDFH�SURILOH�RI� WKH�ZDYH� LWVHOI�� � 7KH� VWUHDP� IXQFWLRQ� VROXWLRQ� VDWLVILHV� DQDO\WLFDOO\� DOO� RI� WKH�JRYHUQLQJ� HTXDWLRQV� DQG� WKH� ERXQGDU\� FRQGLWLRQV�� ZLWK� WKH� H[FHSWLRQ� WKH�%HUQRXOOL�FRQGLWLRQ�DW�WKH�IUHH�VXUIDFH���7KLV�FRQGLWLRQ�LV�VDWLVILHG�E\�D�VXLWDEOH�QXPHULFDO�SURFHGXUH���8QOLNH�WKH�OLQHDU�ZDYH�VROXWLRQ��WKH�PD[LPXP�GUDJ�DQG�LQHUWLD� IRUFHV� DUH� QRW� ��� GHJUHHV� RXW� RI� SKDVH�ZLWK� HDFK� RWKHU� LQ� WKH� VWUHDP�IXQFWLRQ� VROXWLRQ�� � $V� WKH� DPSOLWXGH� RI� WKH� ZDYH� LQFUHDVHV� WR� WKH� EUHDNLQJ�SRLQW��WKH�PD[LPXP�GUDJ�DQG�LQHUWLD�IRUFHV�JUDGXDOO\�FRPH�FORVHU�WRJHWKHU�LQ�SKDVH��� ,W�LV�SRVVLEOH�IRU�WKHP�WR�EH�RQO\�D�IHZ�GHJUHHV�DSDUW�LQ�D�VWHHS�QHDU�EUHDNLQJ�ZDYH�
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x 6WUXFWXUDO�UHVLVWDQFH�LQ�ZDYHV
0,.(���16:�SUHGLFWV�WKH GLVVLSDWLRQ�RI�ZDYH�HQHUJ\�GXH�WR�VHD�EHG�IULFWLRQ�XVLQJ�D�TXDGUDWLF�IULFWLRQ�H[SUHVVLRQ�

1LHOVHQ� ������� SURYLGHV� PRUH� GHWDLOHG� HPSLULFDO� LQIRUPDWLRQ� FRQFHUQLQJ�PRGHOOLQJ�WKH�VHD�EHG�URXJKQHVV�DQG�WKH�HQHUJ\�GLVVLSDWLRQ�LQ�FLUFXPVWDQFHV�ZKHUH�EHG�IRUPV�DUH�SUHVHQW�
,Q� WKH� SUHVHQW� VWXG\�� WKH� ZDYH� IULFWLRQ� IDFWRU� KDV� EHHQ� LQFUHDVHG� IRU� WKRVH�PRGHO�JULG�FHOOV�FRQWDLQLQJ�D�VWUXFWXUH��E\�LQFUHDVLQJ�WKH�ZDYH�IULFWLRQ�IDFWRU��VR�WKDW�WKH�VKHDU�IRUFH�RQ�WKH�EHG�LV�HTXDO�WR�WKH�IRUFH�H[HUWHG�XSRQ�WKH�DFWXDO�VWUXFWXUH��E\�WKH�ZDYH��
,Q� WKH� SUHVHQW� VWXG\��0RULVRQ¶V� HTXDWLRQ� KDV� EHHQ� XVHG� WR� SUHGLFW� WKH�ZDYH�IRUFHV��EDVHG�XSRQ�D�OLQHDU�VXP�RI�WKH�GUDJ�DQG�LQHUWLD�IRUFHV�DFWLQJ�XSRQ�WKH�YHUWLFDO�F\OLQGHU�

7KH� WRWDO� IRUFH� RQ� WKH� VWUXFWXUH� LV� REWDLQHG� E\� LQWHJUDWLQJ IURP� WKH� VHD� EHG�OHYHO� XS� WR� WKH� PHDQ� ZDWHU� OHYHO�� LQ� WKH� FDVH� RI� OLQHDU� ZDYH� WKHRU\�� 8VLQJ�VWUHDP�IXQFWLRQ�VROXWLRQ��WKH�LQWHJUDWLRQ�LV�REWDLQHG�E\�SURSHUO\�LQWHJUDWLQJ�XS�WR�WKH�IUHH�VXUIDFH�RI�WKH�ZDYH��7KH�XVXDO�SUDFWLFH�LV�WR�DGRSW�DQ�LQHUWLD�IRUFH�FRHIILFLHQW� RI� ���� LQ� WKH� ZDYH� IRUFH� FDOFXODWLRQV�� 7KLV� LV� WKH� WKHRUHWLFDO�

IDFWRUIULFWLRQ��ZDYHWKH GHSWKZDWHU�QXPEHUZDYH KHLJKW�ZDYHVTXDUHPHDQ�URRW�IUHTXHQF\ZDYH ��ZKHUH �@VLQK��>�����
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VROXWLRQ�IRU�WLPH�GHSHQGHQW�UHFWLOLQHDU�IORZ�SDVW�D�F\OLQGHU��EXW�H[SHULHQFH�KDV�LQGLFDWHG�WKDW�LW�FDQ�DOVR�EH�YDOLGO\�DSSOLHG�WR�PDNLQJ�ZDYH�IRUFH�SUHGLFWLRQV��)RU� WKH� SUHVHQW� VWXG\�� D� GUDJ� IRUFH� FRHIILFLHQW� RI� ���� KDV� EHHQ� DGRSWHG��+RZHYHU��IRU�WKH�ZDYH�DQG�F\OLQGHU�FRQILJXUDWLRQV�EHLQJ�FRQVLGHUHG�KHUH��WKH�ZDYH� LQHUWLDO� IRUFHV� GRPLQDWH� ORDGLQJ�� 7KHUHIRUH�� WKH� FKRLFH� RI� GUDJ� IRUFH�FRHIILFLHQW�LV�QRW�VR�FULWLFDO�
x 9DOXHV�RI�ZDYH�IRUFH�SUHGLFWLRQV
7DEOH� *��� FRPSDUHV� SUHGLFWHG� ZDYH� IRUFHV� RQ� WKH� �P� GLDPHWHU� WRZHUV��FDOFXODWHG� XVLQJ� OLQHDU� DQG� VWUHDP� IXQFWLRQ� VHULHV� VROXWLRQV� LQ� FRPELQDWLRQ�ZLWK�0RULVRQ¶V� HTXDWLRQ�� IRU� WZR�H[DPSOH� FDVHV��7KH� OLQHDU� VROXWLRQ� LV� YHU\�VLPLODU�WR�WKH�VWUHDP IXQFWLRQ�UHVXOW�IRU�WKH�����H[FHHGHQFH�ZDYH�FRQGLWLRQ��+RZHYHU�� IRU� WKH� ���� H[FHHGHQFH� ZDYH�� OLQHDU� WKHRU\� VLJQLILFDQWO\�XQGHUHVWLPDWHV� WKH� ZDYH� IRUFH�� ZKHQ� FRPSDUHG� ZLWK� WKH� VWUHDP� IXQFWLRQ�DSSURDFK�� 7KH� OLQHDU� ZDYH� VROXWLRQ� FDQ� WKHUHIRUH� UHVXOW� LQ� D� VXEVHTXHQW�XQGHUHVWLPDWH� RI� WKH� UHVLVWDQFH� RIIHUHG� E\� WKH� VWUXFWXUHV� WR� WKH� ZDYH� IORZ��5HVXOWV� REWDLQHG� XVLQJ� WKH� VWUHDP� IXQFWLRQ� VROXWLRQ� KDYH� WKHUHIRUH� EHHQ�DGRSWHG�IRU�WKH�SUHVHQW�VWXG\��
,W� LV� ZRUWK� QRWLQJ� WKDW� WKH� SUHVHQW� SUHGLFWLRQV� LQGLFDWH� WKDW�PD[LPXP�ZDYH�IRUFHV�DUH�GRPLQDWHG�E\�WKH�LQHUWLD�FRPSRQHQW�DQG�WKDW�WKH�GUDJ�IRUFH�GRHV�QRW�PDNH� D� JUHDW� FRQWULEXWLRQ�� 7KH�0RULVRQ� HTXDWLRQ� LV� NQRZQ� WR� EH� VRPHZKDW�OHVV� UHOLDEOH� ZKHQ� WKH� FRQWULEXWLRQV� IURP� GUDJ� DQG� LQHUWLD� DUH� VLPLODU� LQ�PDJQLWXGH�� )RU� DQ� LQHUWLD�GRPLQDWHG� ORDGLQJ� FDVH�� WKH� 0RULVRQ� VROXWLRQ�SURYLGHV�D�PRUH�UHOLDEOH�HVWLPDWH�RI�PD[LPXP�ZDYH�IRUFHV��&RQVHTXHQWO\��WKH�SUHVHQW�UHVXOWV�DUH�XQOLNHO\�WR�EH�DGYHUVHO\�DIIHFWHG�E\�DQ\�GRXEW�FRQFHUQLQJ�WKH�UHOLDELOLW\�RI�WKH�0RULVRQ�HTXDWLRQ�
7DEOH�*�� :DYH� IRUFH� SUHGLFWLRQV� IRU�ZDYHV� RI� ��� DQG� ����H[FHHGHQFH�SUREDELOLWLHV
3URE���� +V��P� 7]��V� 6WUHDP�)XQFWLRQ�:DYHV��N1�IRUFH /LQHDU�:DYHV��N1�IRUFH0D[�'UDJ 0D[�,QHUWLD 0D[�7RWDO 0D[�'UDJ 0D[�,QHUWLD 0D[�7RWDO
���� ������ ������ ������� ���������� ���������� ������� ���������� ����������

1RWH� WKH�DERYH�FDOFXODWLRQV�DUH�EDVHG�XSRQ�D�VHD�EHG�OHYHO�RI�±�P�2'1��IRU�D�JHQHULF�VWUXFWXUH�VLWXDWHG�XSRQ�WKH�VDQGEDQN��7KH�ZDWHU�OHYHO�LQ�WKLV�H[DPSOH�LV��P�2'1��7KH�GLDPHWHU�RI�WKH�F\OLQGHU�LV��P�
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5HIHUHQFHV��*��
'DQLVK� +\GUDXOLF� ,QVWLWXWH� �'+,��� ������ 1HDUVKRUH� 6SHFWUDO� :LQG�:DYH�0RGXOH��5HIHUHQFH�0DQXDO��5HOHDVH�����
'HDQ�� 5�*�� ������ 6WUHDP� IXQFWLRQ� UHSUHVHQWDWLRQ� RI� QRQOLQHDU� RFHDQ�ZDYHV��-RXUQDO�RI�*HRSK\VLFDO�5HVHDUFK��9RO�����SS������������
/H�0pKDXWp��%��������$Q� ,QWURGXFWLRQ� WR�+\GURG\QDPLFV�DQG�:DWHU�:DYHV��3XEOLVKHG�E\�6SULQJHU�9HUODJ��'XVVHOGRUI�
1LHOVHQ��3��������&RDVWDO�%RWWRP�%RXQGDU\�/D\HUV�DQG�6HGLPHQW�7UDQVSRUW��3XEOLVKHG� E\� :RUOG� 6FLHQWLILF� ± $GYDQFHG� 6HULHV� RQ� 2FHDQ� (QJLQHHULQJ��,6%1���������������
6DUSND\D��7��DQG�,VDDFVRQ��0��������0HFKDQLFV�RI�:DYH�)RUFHV�RQ�2IIVKRUH�6WUXFWXUHV��3XEOLVKHG�E\�9DQ�1RVWUDQG�5KHLQKROG��,6%1���������������
6ZLIW� 5�� DQG�'L[RQ�� -�� ������ 7UDQVIRUPDWLRQ� RI� UHJXODU� ZDYHV�� 3URF�� ,QVWQ��&LY��(QJUV��3DUW��������-XQH����������
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*�� 9DOLGDWLRQ�RI�QHDU�ILHOG�ZDYH�PRGHO
,Q�RUGHU�WR�LQYHVWLJDWH�WKH�QHDU�ILHOG�ZDYH�SURFHVVHV�D�WZR�GLPHQVLRQDO�ZDYH�PRGHO� KDV� EHHQ� FRQILJXUHG� FDSDEOH� RI� SUHGLFWLQJ� WKH� LQWHUDFWLRQ� EHWZHHQ�UHIOHFWHG�ZDYHV�IURP�DOO�WKH�VWUXFWXUHV�LQ�WKH�ZLQG�IDUP���7KH�PRGHO�ZDV�ILUVW�WHVWHG�E\�FRPSDULQJ�WKH�UHVXOWV�IRU�RQH�WRZHU�DJDLQVW�WKH�DQDO\WLFDO�VROXWLRQ�E\�+DYHORFN� DV� UHSRUWHG� E\� /RQJXHW�+LJJLQV� DQG� &DUWZULJKW� ������� DQG�VXEVHTXHQWO\�DPSOLILHG�E\�6DUSND\D�DQG�,VDDFVRQ���������
7KH� ILUVW�PHDQV� RI� YDOLGDWLQJ� WKH� WZR�GLPHQVLRQDO� VFDWWHULQJ�PRGHO� IURP� DQ�DQDO\WLFDO� SHUVSHFWLYH� LV� WR� LQYHVWLJDWH� WKH� YDULDWLRQ� LQ� WKH� UHVXOWDQW� ZDYH�SDWWHUQ�LPPHGLDWHO\�XS�ZDYH�RI�WKH�IURQW�IDFH�RI�WKH�F\OLQGHU���,Q�WKLV�FDVH��WKH�F\OLQGHU� LV� EHLQJ� FRQVLGHUHG� DV� D� SODQH� VXUIDFH�SLHUFLQJ� UHIOHFWLYH� REVWDFOH���7KH�LQFLGHQW�ZDYH�ILHOG�LQWHUDFWV�ZLWK�WKH�ZDYHV�EHLQJ�UHIOHFWHG�IURP�WKH�IURQW�IDFH� RI� WKH� F\OLQGHU�� � 7KH� UHVXOWDQW� IUHH� VXUIDFH� HOHYDWLRQ�PD\� EH� LQWHJUDWHG�RYHU� WLPH� WR� REWDLQ� D� SUHGLFWLRQ RI� WKH� ZDYH� KHLJKW� YDULDWLRQ� DORQJ� D� OLQH�QRUPDO�WR�WKH�FUHVWV�RI�WKH�LQFRPLQJ�ZDYHV��
5HIHUULQJ� WR� :HLJHO� �������� WKH� IROORZLQJ� HTXDWLRQ� SUHVHQWV� WKH� UHVXOWDQW�ZDWHU� VXUIDFH� HOHYDWLRQ� LQ� IURQW� RI� D� VWUXFWXUH� WKDW� LV� SDUWLDOO\� UHIOHFWLQJ� DQ�LQFRPLQJ�ZDYH ILHOG�

7KH� VXEVFULSWV� µL¶ DQG� µU¶ UHIHU� WR� WKH� LQFLGHQW� DQG� UHIOHFWHG� ZDYH� ILHOGV��UHVSHFWLYHO\��7KH�V\PERO�µ+¶�FRQVWLWXWHV�WKH�ZDYH�KHLJKW��µ7¶ LV�WKH�SHULRG�DQG�µ/¶ LV�WKH�ZDYHOHQJWK��7KH�HTXDWLRQ�PD\�EH�VLPSOLILHG�WR�WKH�IROORZLQJ�IRUPDW�

7KH�VTXDUH�RI�WKH�UHVXOWDQW�IUHH�VXUIDFH�HOHYDWLRQ�PD\�WKHQ�EH�H[SUHVVHG�DV�

,QWHJUDWLQJ� WKH�DERYH�H[SUHVVLRQ�RYHU�RQH�ZDYH�SHULRG�DQG� WKHQ�GLYLGLQJ�E\�ZDYH�SHULRG�7��WKH�IROORZLQJ�UHVXOWV�DSSO\�

7KH�506�YDOXH�RI�IUHH�VXUIDFH�HOHYDWLRQ�WKHUHIRUH�IOXFWXDWHV�VSDWLDOO\�EHWZHHQ�WKH�IROORZLQJ�OLPLWV�

���VLQ����VLQ�������� ���FRV����FRV����������� 7W/[++ 7W/[++W[
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7KH� UHVXOWDQW�ZDYH� KHLJKW� FDQ� WKHUHIRUH� EH� H[SHFWHG� WR� YDU\� EHWZHHQ� OLPLWV�UHSUHVHQWHG�JHQHULFDOO\�E\�WKH�DERYH�VROXWLRQ��ZLWK�D�VSDWLDO�IUHTXHQF\�RI�RQH�KDOI�RI�WKH�ZDYHOHQJWK�
'HVFULSWLRQ�RI�WKH�DQDO\WLFDO�VROXWLRQ�IRU�ZDYH�VFDWWHULQJ�E\�D�VLQJOH�VWUXFWXUH
/RQJXHW�+LJJLQV�DQG�&DUWZULJKW���������/�+	&��XVHG�DQ�DQDO\WLFDO�VROXWLRQ�GXH�WR�+DYHORFN�IRU�WKH�UHIOHFWLRQ�RI�ZDYHV�IURP�D�YHUWLFDO��FLUFXODU�F\OLQGHU��7KHLU� UHVXOWV�ZHUH� LQLWLDOO\� XVHG� LQ� WKH� SUHVHQW� VWXG\� WR� REWDLQ� D� SUHOLPLQDU\�LGHD� RI� ZKHWKHU� VFDWWHULQJ� HIIHFWV� ZRXOG� LQIOXHQFH� WKH� ZDYH� ILHOG� LQ� WKH�YLFLQLW\�RI�WKH�ZLQG�IDUP���,Q�DGGLWLRQ��LW�ZDV�QHFHVVDU\�WR�LQYHVWLJDWH�WKH�ILHOG�RI� ZDYH� KHLJKWV� GXH� WR� WKH� LQWHUIHUHQFH� RI� WKHVH� VFDWWHUHG� ZDYHV� ZLWK� WKH�LQFLGHQW�ZDYHV���6LQFH�WKH�/�+	&�UHVXOWV�ZHUH�QRW�LQ�D�FRQYHQLHQW�IRUP�WR�GR�WKLV�� LW� ZDV� GHFLGHG� WR� XQGHUWDNH� VRPH� IXUWKHU� FDOFXODWLRQV� EDVHG� RQ�+DYHORFN¶V� VROXWLRQ� DV� UHSRUWHG� LQ� /�+	&� DQG� LQ� 6DUSND\D� DQG� ,VDDFVRQ��������� �7KLV�ZRUN�KDV� EHHQ�XVHG� WR�SUHSDUH�7DEOHV�*��� WR�*��� DQG�)LJXUHV�*���DQG�*���
&RQVLGHU� D� WUDLQ� RI� SODQH� VLQXVRLGDO� ZDYHV� �WKH� LQFLGHQW ZDYH� ILHOG�� ZKLFK�SURSDJDWHV�SDVW� D�YHUWLFDO� FLUFXODU� F\OLQGHU�� �7KH�ZDYHV� DUH� FKDUDFWHULVHG�E\�WKHLU�DPSOLWXGH��D��HTXDO�WR�KDOI�WKH�FUHVW�WR�WURXJK�KHLJKW�+� DQG�WKHLU�SHULRG�7�� �8VLQJ� WKH�ZDYH�SHULRG�DQG� WKH�ZDWHU�GHSWK� LW� LV�SRVVLEOH� WR�FDOFXODWH� WKH�OHQJWK� O RI� WKH� ZDYHV� DQG� WKH� ZDYH�QXPEHU�� N�� GHILQHG� E\� OS� �� � 7KH�+DYHORFN�VROXWLRQ�DOORZV�FDOFXODWLRQ�RI�WKH�ILHOG�RI�ZDYHV��ZKLFK�DUH�VFDWWHUHG�IURP�WKH�F\OLQGHU�� �7KHVH�ZDYHV�KDYH� WKH�VDPH�SHULRG�DV� WKH� LQFLGHQW�ZDYHV�DQG�WKH\�UDGLDWH�RXW�IURP�WKH�VFDWWHULQJ�F\OLQGHU�IRUPLQJ�D�FLUFXODU�SDWWHUQ���$V�WKH\�UDGLDWH�RXW�IURP�WKH�F\OLQGHU�WKHLU�DPSOLWXGH�GHFD\V��DQG�FRQVHUYDWLRQ�RI�HQHUJ\�UHTXLUHV�WKDW�WKH\�GHFD\�LQ�SURSRUWLRQ�WR U� DV�U��WKH�GLVWDQFH�IURP�WKH�PRQR�SLOH�EHFRPHV�ODUJH��VHYHUDO�PRQR�SLOH�UDGLL��� �7KLV�LV�TXLWH�D�VORZ�UDWH�RI�GHFD\�� �7KH�VFDWWHUHG�ZDYHV� WKHQ� LQWHUIHUH�ZLWK� WKH� LQFLGHQW�ZDYH�ILHOG� WR�JLYH�D�SDWWHUQ�RI�ZDYHV�ZKRVH�DPSOLWXGHV�YDU\�ZLWK�SRVLWLRQ�
7KH� TXHVWLRQ� EHLQJ� DGGUHVVHG� LV� ZKHWKHU� WKLV� LQWHUIHUHQFH� SDWWHUQ� �ZKLFK� LV�GXH�WR�WKH�SUHVHQFH�RI�WKH�WXUELQHV��LV�VLJQLILFDQWO\�GLIIHUHQW�IURP�WKH�LQFLGHQW�ILHOG�ZKLFK�H[LVWV�LQ�WKH�DEVHQFH�RI�WKH�WXUELQHV�
7KH�µUHODWLYH�DPSOLWXGH¶�RI�WKH�UHIOHFWHG�ZDYHV�LV�FRQWUROOHG�E\�DN��ZKHUH�D LV�WKH�UDGLXV�RI�WKH�F\OLQGHU�DQG�N LV�WKH�ZDYH�QXPEHU�RI�WKH�LQFLGHQW�ZDYH��DN LV�WKXV��S WLPHV�WKH�UDWLR�RI�WKH�SLOH�UDGLXV�WR�WKH�ZDYHOHQJWK���DQG�WKH�GLUHFWLRQ��

HWF�����������IRU�����������PLQ� DQG�������������IRU����������PD[��
�
�
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T RI�WKH�UHIOHFWHG�ZDYH��7KH�UHODWLYH�DPSOLWXGH�LV�GHILQHG�E\� L
UDD ZKHUH� UD LV�WKH� DPSOLWXGH� RI� WKH� UHIOHFWHG� ZDYH� DQG� LD LV� WKH� DPSOLWXGH� RI� WKH� LQFLGHQW�ZDYH���7KH�DPSOLWXGH�RI�WKH�UHIOHFWHG�ZDYH�LV�D�IXQFWLRQ�RI�SRVLWLRQ��GHILQHG�LQ�SRODU�FR�RUGLQDWHV��U�T��ZLWK�UHVSHFW�WR�WKH�FHQWUH�RI�WKH�F\OLQGHU��

5HVXOWV�RI�WKH�DQDO\WLFDO�VROXWLRQ
7KUHH�H[DPSOH�ZDYH�SHULRGV�RI������DQG���V�KDYH�EHHQ�VHOHFWHG��ZLWK�D�ZDWHU�GHSWK�RI��P�DV�EHLQJ� UHSUHVHQWDWLYH RI� WKH� VDQGEDQN� VLWHV� LQ� WKH� ILUVW� URXQG���$Q�XSSHU�OLPLW�RQ�PRQR�SLOH�GLDPHWHU�ZRXOG�EH�DERXW��P��JLYLQJ�D�UDGLXV�RI����P���)RU�D�JUDYLW\�EDVH�WKH�GLDPHWHU�PLJKW�EH���P��JLYLQJ�D�UDGLXV�RI����P��ZKLFK�IRU�VLPSOLFLW\�LV�DVVXPHG�WR�EH�VXUIDFH�SLHUFLQJ�
7DEOH�*���JLYHV�WKH�YDOXHV�RI�WKH�ZDYHOHQJWKV�IRU�WKH�WKUHH�ZDYH�SHULRGV��DQG�RI�WKH�FRQWUROOLQJ�SDUDPHWHU�DN IRU�WKH�H[DPSOH�PRQR�SLOH�DQG�JUDYLW\�EDVH�
7DEOH�*�� :DYH�OHQJWK�GDWD�IRU�H[DPSOH�ZDYHV�'HSWK�LV��P��0RQR�SLOH�UDGLXV�LV����P��*UDYLW\�EDVH�UDGLXV�LV����P�:DYH�SHULRG��V� ZDYH�QXPEHU��N�P����

ZDYH�OHQJWK��OO �P� DN IRU�PRQR�SLOH
DN IRU�JUDYLW\�EDVH

� ������ ���� ������ ������� ������ ���� ������ �������� ������ ���� ������ ������
7DEOH�*���JLYHV�UHODWLYH�DPSOLWXGHV�RI�WKH�VFDWWHUHG�ZDYHV�GLUHFWO\�LQ�IURQW�RI�WKH� PRQR�SLOH�� � 7KH� YDOXHV� LQ� WKH� WDEOHV� DUH� JLYHQ� ZLWK� UHVSHFW� WR� XQLW�DPSOLWXGH� LQFLGHQW�ZDYHV� �WKDW� LV�� WKH� LQFLGHQW�ZDYHV� KDYH� D� FUHVW� WR� WURXJK�KHLJKW�RI����
7DEOH�*�� 5HODWLYH�DPSOLWXGHV��PRQR�SLOH�FDVH��D� �����P��UHIOHFWLRQ�IURPIURQW�RI�PRQR�SLOH��T  ����q�DN U  �����P��$W�PRQR�SLOH�VXUIDFH�

U  ����P U  �����P U  �����P U  �����P
������ ������ ������ ������ ������ ������������ ������ ������ ������ ������ ������������ ������ ������ ������ ������ ������
7DEOH�*���JLYHV�WKH�VDPH�LQIRUPDWLRQ�DV�7DEOH�*����EXW�IRU�WKH�JUDYLW\�EDVH�
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7DEOH�*�� 5HODWLYH� DPSOLWXGHV�� JUDYLW\� EDVH� FDVH�� D�  � ���� P�� UHIOHFWLRQ�IURP�IURQW�RI�EDVH��T  ����q�DN U  �����P��$W� EDVH�VXUIDFH�
U  ����P U  �����P U  �����P U  �����P

������ ������ ������ ������ ������ ������������ ������ ������ ������ ������ ������������ ������ ������ ������ ������ ������
7DEOHV� *��� DQG� *��� UHSHDW� WKH� LQIRUPDWLRQ� JLYHQ� LQ� 7DEOHV� *��� DQG� *���UHVSHFWLYHO\��EXW�IRU�D�VFDWWHULQJ�DQJOH�RI���q��LH�EHKLQG�DQG�WR�WKH�VLGH�RI WKH�WXUELQH�EDVH�
7DEOH�*�� 5HODWLYH�DPSOLWXGHV��PRQR�SLOH�FDVH��D ���P��UHIOHFWLRQ�EHKLQG�DQG�WR�WKH�VLGH��T ��q�DN U ���P

�$W�PRQR�SLOH�VXUIDFH�
U ��P U ���P U ���P U ���P

������ ������ ������ ������ ������ ������������ ������ ������ ������ ������ ������������ ������ ������ ������ ������ ������
7DEOH�*�� 5HODWLYH�DPSOLWXGHV��JUDYLW\�EDVH�FDVH��D ���P��UHIOHFWLRQ�EHKLQG�DQG�WR�WKH�VLGH��T ��q�DN U ���P�$W�EDVH�VXUIDFH�

U ��P U ���P U ���P U ���P
������ ������ ������ ������ ������ ������������ ������ ������ ������ ������ ������������ ������ ������ ������ ������ ������
&RQFOXVLRQV�DULVLQJ�IURP�WKH�DQDO\WLFDO�VROXWLRQ
x 0RQR�SLOHV
,W� LV� FOHDU� WKDW� WKH� PRQR�SLOHV� H[HUW� RQO\� D� PLQRU� LQIOXHQFH� XSRQ� ZDYHV� RI�SHULRG� JUHDWHU� WKDQ� �V� DQG� WKDW� WKH GLVWXUEDQFH� WR� WKH�ZDYH� SDWWHUQ� LV� VPDOO�H[FHSW�FORVH�WR�WKH�SLOH���+HUH��WKH�UHODWLYH�DPSOLWXGH�RI�WKH�VFDWWHUHG�ZDYH�LV�LQ�WKH�RUGHU�RI�����IRU�T  ����q �EDFN�UHIOHFWLRQ��EXW�OHVV�IRU�RWKHU�GLUHFWLRQV��HJ�T  ���q��ZKHUH�VFDWWHULQJ�LV�WR�WKH�VLGH�DQG�EHKLQG�WKH�VWUXFWXUH�LW�LV�DURXQG������ �2YHU� ODUJHU�GLVWDQFH��HJ����P�� WKH� UHODWLYH�DPSOLWXGH� LV� IDU�VPDOOHU�DW�OHVV�WKDQ����IRU�WKH�VKRUWHU�SHULRG�ZDYHV�LQ�IURQW�RI�WKH�SLOH��DQG�����IRU�WKH�FDVH�RI�T  ���q�



*��

)LJXUHV�*���DQG�*���VKRZ�WKH�SUHGLFWHG�WRWDO�ZDYH�ILHOG�WKDW�DULVHV�DURXQG�WKH�PRQR�SLOHV� IRU�ZDYH�SHULRGV�RI���DQG��V��7KH�ZDYHV�DUH� HQWHULQJ� WKH�PRGHO�IURP� WKH� ERWWRP� ERXQGDU\� DQG� SURFHHGLQJ� WRZDUGV� WKH� WRS� RI� WKH� JULG�� WKH�F\OLQGHU�LV�ORFDWHG�LQ�WKH�FHQWUH�RI�WKH�JULG��7KH�ODUJHVW�ZDYH�KHLJKWV�GHYHORS�LPPHGLDWHO\�LQ�IURQW�RI�WKH�VWUXFWXUHV�GXH�WR�UHIOHFWLRQ�DQG�WKH�HIIHFWV�DUH�OHVV�IRU�WKH�ORQJHU�SHULRG�ZDYH�FRQGLWLRQ�
x *UDYLW\�EDVHV
$V� H[SHFWHG�� JUDYLW\� EDVHV� H[HUW� D� JUHDWHU� LQIOXHQFH� XSRQ� WKH� ZDYHV�� � )RU�ZDYHV�RI�SHULRG���V�DQG�OHVV�WKHUH�LV�DSSUHFLDEOH�VFDWWHULQJ�ZLWKLQ�D�UDGLXV�RI�RUGHU� ���P�� � &ORVHU� WR� WKH� JUDYLW\� EDVH� UHIOHFWHG� ZDYHV� �T ���q�� YDU\�EHWZHHQ�DOPRVW�����DW�WKH�EDVH�VXUIDFH�WR�RI�RUGHU�����DW�D�GLVWDQFH�RI���P���)RU� RWKHU� DQJOHV�� VFDWWHULQJ� LV� OHVV�� HJ� IRU� T ��q UHODWLYH� DPSOLWXGHV� DUHUHVSHFWLYHO\�RI�RUGHU�����DW� WKH�SLOH� VXUIDFH� DQG�����DW�D�GLVWDQFH�RI���P���6HFRQGDU\�LQWHUDFWLRQV��VXFK�DV� WKRVH�EHWZHHQ�ZDYHV�VFDWWHUHG�IURP�DGMDFHQW�VWUXFWXUHV�FRXOG�EH�DV�PXFK�DV�����RI�WKH�LQFLGHQW�ZDYH�KHLJKW
3UDFWLFDO�HIIHFWV
7KH�PRQR�SLOHV�VHHP OLNHO\�WR�KDYH�UDWKHU�OLWWOH�HIIHFW�RQ�ZDYHV��H[FHSW�FORVH�WR�WKH�VWUXFWXUH�DQG�IRU�VKRUWHU�ZDYHV��OHVV�WKDQ���VHFRQGV�SHULRG����)RU�JUDYLW\�EDVHV� WKHUH�ZLOO� EH� VRPHZKDW� VWURQJHU� LQWHUDFWLRQV�� LI� LW� LV� DVVXPHG� WKDW� WKH�HQWLUH�VWUXFWXUH�LV�VXUIDFH�SLHUFLQJ�

�� ,QFUHDVHG� VSDWLDO� YDULDELOLW\� RI� WKH� ZDYH� KHLJKW� ZLWKLQ� WKH� ZLQG� IDUP�DUHD��� $Q� LQFUHDVH� LQ� VXUIDFH� µFKRSSLQHVV¶�ZLWKLQ� WKH�ZLQG� IDUP� DUHD� GXH� WR�WKH� LQWHUIHUHQFH� RI� WKH� LQFLGHQW�ZDYHV� DQG� WKH� VFDWWHUHG� ZDYHV�ZKRVH�SURSDJDWLRQ�GLUHFWLRQV�ZRXOG�EH�GLIIHUHQW��� $Q�LQFUHDVH�LQ�ZDYH�FXUUHQW�LQWHUDFWLRQ�HIIHFWV�LQ�WKH�LPPHGLDWH�YLFLQLW\�RI�WKH�VWUXFWXUHV��� 7KHVH��LQ�WXUQ��PD\�HQKDQFH�VHGLPHQW�UH�VXVSHQVLRQ�SURFHVVHV�7KH�+DYHORFN� VROXWLRQ� LV� OLQHDU� DQG� WKH� VFDWWHUHG�ZDYHV� GHFUHDVH� WR� ]HUR� DW�ODUJH� YDOXHV� RI� U�� VR WKDW� QR� HIIHFWV� RI� VFDWWHULQJ� ZLOO� UHPDLQ� DW� WKH� FRDVW���+RZHYHU�� VFDWWHULQJ� DQG� RWKHU� LQWHUDFWLRQ� HIIHFWV�ZLOO� UHVXOW� LQ� VRPH� HQHUJ\�ORVV��E\�ZDYH�EUHDNLQJ��LQ�WKH�ZLQG�IDUP�DUHD��DQG�WKH�VFDWWHUHG�HQHUJ\�ZLOO�EH�ORVW� IURP� WKH� LQFLGHQW� ZDYH� ILHOG� DV� LW� SURSDJDWHV� WRZDUGV� WKH� FRDVW�� � 7KH�QXPHULFDO�PRGHOOLQJ� VWXG\� JLYHV� DQ� LQGLFDWLRQ� RI� KRZ�PXFK� HQHUJ\�ZLOO� EH�ORVW�E\�WKHVH�SURFHVVHV���1RWH�WKDW�µEORFNLQJ¶��WKDW�LV��WKH�FRPSOHWH�DEVHQFH�RI�ZDYHV� LQ� WKH� OHH� RI� WKH� VWUXFWXUH�� RQO\� RFFXUV� IRU� YDOXHV� RI� DN FRQVLGHUDEO\�JUHDWHU� WKDQ� WKRVH� ZKLFK� ZRXOG� RFFXU� LQ� D� ZLQG� IDUP� VLWXDWLRQ� DQG� LV� QRW�WKHUHIRUH�DQ�LPSRUWDQW�SK\VLFDO�HIIHFW�



*��

&RPSDULVRQ� EHWZHHQ� WKH� UHVXOWV� RI� WKH� �'� JULG� PRGHO� DQG� WKRVH� IURP� WKH�DQDO\WLFDO�VROXWLRQ
7KH�WZR�GLPHQVLRQDO�JULG�PRGHO�LV�D�%RXVVLQHVT�VROXWLRQ��GHYHORSHG�E\�'+,��,W�LV�FDSDEOH�RI�GHVFULELQJ�WKH�HIIHFWV�RI�ZDYH�UHIUDFWLRQ��VKRDOLQJ��GLIIUDFWLRQ�DQG� UHIOHFWLRQ�� ,W� KDV� WKH� DGYDQWDJH� RYHU� WKH� DQDO\WLFDO� VROXWLRQ� SUHYLRXVO\�GHVFULEHG�VLQFH�LW� LV�DEOH� WR�PRGHO� WKH�QRQ�OLQHDU� LQWHUDFWLRQV�EHWZHHQ�ZDYHV�VFDWWHUHG�E\�DQ�DUUD\�RI� VWUXFWXUHV��RI� WKH� W\SH� WKDW�ZRXOG�EH�XVHG� LQ�D�ZLQG�IDUP� GHYHORSPHQW�� 7KH� PRGHO� ZDV� ILUVW� WHVWHG� DQG� FRPSDUHG� DJDLQVW� WKH�DQDO\WLFDO� VROXWLRQ� IRU� D� VLQJOH� F\OLQGHU�� LQFOXGLQJ� D� VHQVLWLYLW\� WHVW� XVLQJ�PRGHO�JULG�VL]HV�RI���DQG��P��
)LJXUH� *��� VKRZV� D� FRPSDULVRQ� EHWZHHQ� ZDYH� KHLJKWV� SUHGLFWHG� E\� WKH�DQDO\WLFDO�VROXWLRQ�DQG�WKH�WZR�GLPHQVLRQDO�JULG�PRGHO��DORQJ�D�OLQH�GLUHFWO\�LQ�IURQW�RI�WKH��P�GLDPHWHU�VWUXFWXUH�IRU�D�ZDYH�SHULRG�RI��V��7KH�OHQJWK�RI� WKH�LQFRPLQJ� ZDYH� LV� DSSUR[LPDWHO\� ��P� DQG� WKH� SHDNV� RI� WKH� VFDWWHUHG� ZDYH�KHLJKW�GLVWULEXWLRQ�VKRXOG�WKHUHIRUH�RFFXU�DW�RQH�KDOI�WKH�ZDYHOHQJWK��RU���P��GLUHFWO\� LQ� IURQW� RI� WKH� VWUXFWXUH��7KH� DQDO\WLFDO� VROXWLRQ� IROORZV� WKLV� SDWWHUQ�H[DFWO\��7KH�UHVXOWV�IURP�WKH��P�JULG�PRGHO�DOVR�FORVHO\�DGKHUH�WR�WKLV�UHVXOW�DQG�DJUHH�ZHOO�ZLWK�WKH�DQDO\WLFDO�VROXWLRQ�ZLWK�UHVSHFW�WR�PD[LPXP�YDOXHV��LQ�WKH�YLFLQLW\�RI�WKH�F\OLQGHU��7KH�UHVXOWV�IURP�WKH��P�JULG�PRGHO�GLVSOD\�PRUH�RI� D� VSDWLDO� VKLIW�ZLWK� UHVSHFW� WR� WKH� DQDO\WLFDO�PRGHO� +RZHYHU�� WKLV� FRDUVHU�JULG�VROXWLRQ�VWLOO�JHQHUDWHV�PD[LPXP�ZDYH�KHLJKW�SUHGLFWLRQV�WKDW�DUH�FORVH�WR�WKH�DQDO\WLFDO�VROXWLRQ�QHDU�WR�WKH�VWUXFWXUH�
)LJXUH�*��� VKRZV� D� FRPSDULVRQ� EHWZHHQ� WKH� DQDO\WLFDO� VROXWLRQ� DQG� WKH� �P�JULG� PRGHO� IRU� D� ZDYH� ZLWK� D� SHULRG� RI� �V�� $JDLQ�� ZKLOVW� WKH� JULG� PRGHO�GLVSOD\V� D� VSDWLDO� VKLIW� ZLWK� UHVSHFW� WR� WKH� DQDO\WLFDO� UHVXOWV�� WKH� PD[LPXP�ZDYH� KHLJKW� YDOXHV� QHDU� WR� WKH� F\OLQGHU� DJUHH� ZHOO� ZLWK� WKH� DQDO\WLFDO�SUHGLFWLRQV��7KH�SXUSRVH�RI�WKH�SUHVHQW�DQDO\VLV�LV�WR�SURYLGH�HVWLPDWHV�RI�WKH�PD[LPXP�ZDYH�KHLJKWV�WKDW�FRXOG�GHYHORS�FORVH�WR�WKH�VWUXFWXUHV��VLQFH�WKLV�LV�WKH�SULPH�FRQVLGHUDWLRQ�ZLWK�UHVSHFW�WR�HYDOXDWLQJ�WKH�SRWHQWLDO�IRU�UHPRYDO�RI�IRXQGDWLRQ�PDWHULDO�E\�VFRXU�
)LJXUHV�*���DQG�*���VKRZ�WKH��P�JULG�PRGHO�SUHGLFWLRQV RI�WRWDO�ZDYH�KHLJKW�GLVWULEXWLRQV� DURXQG� WKH� �P�GLDPHWHU� F\OLQGHU� IRU�ZDYH�SHULRGV�RI��� DQG��V��UHVSHFWLYHO\���7KH�WZR�ILJXUHV�KDYH�WKH�VDPH�FRQILJXUDWLRQ�DV�WKDW�IRU�)LJXUHV�*���DQG�*�����)LJXUHV�*���DQG�*���GLVSOD\�DQ�RYHUDOO�VDWLVIDFWRU\�FRPSDULVRQ�ZLWK�WKH�UHVXOWV�RI�WKH�DQDO\WLFDO�VROXWLRQ�VKRZQ�LQ�)LJXUHV�*���DQG�*����ERWK�ZLWK� UHVSHFW� WR� QXPHULFDO� GLVWULEXWLRQ� DQG� WKH� VFDWWHULQJ� SDWWHUQ�� 7KH� ORFDO�ZDYH�PRGHO�UHVXOWV�VKRZ�D�VOLJKW�WHQGHQF\�WRZDUGV�JUHDWHU�GLVVLSDWLRQ�RI�WKH�FRQWRXUV�ZLWK�UHPRWH�GLVWDQFHV�IURP�WKH�VWUXFWXUH��DOWKRXJK�WKH�GLIIHUHQFHV�DUH�FRQVLGHUHG� WR� EH� QHJOLJLEOH�� ,Q� FRQFOXVLRQ�� WKH� GHWDLOHG� ORFDO� ZDYH� PRGHO�UHSURGXFHV� WKH� VDPH� JHQHUDO� SDWWHUQ� RI� ZDYH� VFDWWHULQJ� DV� WKDW� GHWHUPLQHG�IURP�WKH�DQDO\WLFDO�VROXWLRQ���7KH�ORFDO�ZDYH�PRGHO�KDV�WKHUHIRUH�VXEVHTXHQWO\�EHHQ�DGRSWHG�LQ�VHQVLWLYLW\�WHVWV�WR�SUHGLFW�WKH�ZDYH�GLVWXUEDQFH�HIIHFWV�FUHDWHG�LQ�WKH�QHDU�ILHOG�WKDW�PD\�GHYHORS�FORVH�WR�VWUXFWXUHV�LQ�D�IXOO�ZLQG�IDUP�DUUD\�
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5HIHUHQFHV��*��
/RQJXHW�+LJJLQV�	�&DUWZULJKW���������7KH�DPSOLWXGH�RI�ZDYHV�UHIOHFWHG�IURP�D�YHUWLFDO�FLUFXODU�F\OLQGHU���1,2�,QWHUQDO�5HSRUW�1R�$��
6DUSND\D��7��DQG�,VDDFVRQ��0��������0HFKDQLFV�RI�:DYH�)RUFHV�RQ�2IIVKRUH�6WUXFWXUHV��3XEOLVKHG�E\�9DQ�1RVWUDQG�5KHLQKROG�
:HLJHO��5�/��������2FHDQRJUDSKLFDO�(QJLQHHULQJ��3XEOLVKHG�E\�3UHQWLFH�+DOO���(QJOHZRRG�&OLIIV�
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)LJXUH�*�� ± :DYH�KHLJKW�GLVWULEXWLRQ�SUHGLFWHG�E\� WKH�DQDO\WLFDO� VROXWLRQ� IRU�ZDYHV�RI��P�KHLJKW�DQG��V�SHULRG�VFDWWHUHG�E\�D��P�GLDPHWHU�F\OLQGHU�LQ�D�ZDWHU�GHSWK�RI��P��7K H�ZDYHV�HQWHU�WKH�PRGHO�IURP�WKH�ERWWRP�ERXQGDU\�DQG�WKH�F\OLQGHU�LV�LQ�WKH�FHQWUH�RI�WKH�GRPDLQ�

)LJXUH�*�� ± :DYH�KHLJKW�GLVWULEXWLRQ�SUHGLFWHG�E\� WKH�DQDO\WLFDO� VROXWLRQ� IRU�ZDYHV�RI��P�KHLJKW�DQG��V�SHULRG�VFDWWHUHG�E\�D��P�GLDPHWHU�F\OLQGHU�LQ�D� ZDWHU�GHSWK�RI��P��7KH�ZDYHV�HQWHU�WKH�PRGHO�IURP�WKH�ERWWRP�ERXQGDU\�DQG�WKH�F\OLQGHU�LV�LQ�WKH�FHQWUH�RI�WKH�GRPDLQ�
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� �� �� �� �� �� �� �� �� �� ���GLVWDQFH�IURP�IURQW�IDFH�RI�WKH�F\OLQGHU��PHWUHV�

�ORFD
O�ZDY

H�KHL
JKW���

IDU�ILH
OG�ZD

YH�KH
LJKW�

$QDO\WLFDO���VHF�ZDYH%RXVVLQHVT��P�JULG

)LJXUH�*�� � &RPSDULVRQ� EHWZHHQ� DQDO\WLFDO� UHVXOWV� DQG� WKRVH� REWDLQHG� XVLQJ� D� �'�JULG�PRGHO�IRU�VFDWWHULQJ�RI�ZDYHV�ZLWK��V�SHULRG�E\�D��P�GLDPHWHU�F\OLQGHU�LQ�D�ZDWHU�GHSWK�RI��P

�
���
���
���
���
�

���
���
���

� �� �� �� �� �� �� �� �� �� ���GLVWDQFH�IURP�IURQW�IDFH�RI�WKH�F\OLQGHU��PHWUHV�

�ORFD
O�ZDY

H�KHL
JKW���

IDU�ILH
OG�ZD

YH�KH
LJKW�

$QDO\WLFDO���VHF�ZDYH%RXVVLQHVT����P�JULG

)LJXUH�*�� � &RPSDULVRQ� EHWZHHQ� DQDO\WLFDO� UHVXOWV� DQG� WKRVH� REWDLQHG� XVLQJ� D� �'�JULG�PRGHO�IRU�VFDWWHULQJ�RI�ZDYHV�ZLWK��V�SHULRG�E\�D��P�GLDPHWHU�F\OLQGHU�LQ�D�ZDWHU�GHSWK�RI��P
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)LJXUH�*�� ± :DYH�KHLJKW�GLVWULEXWLRQ�SUHGLFWHG�E\�WKH��'�QXPHULFDO�VROXWLRQ�IRU�ZDYHV�RI��P�KHLJKW�DQG��V�SHULRG�VFDWWHUHG�E\�D��P�GLDPHWHU�F\OLQGHU�LQ�D�ZDWHU�GHSWK�RI��P�

)LJXUH�*�� ± :DYH�KHLJKW�GLVWULEXWLRQ�SUHGLFWHG�E\�WKH��'�QXPHULFDO�VROXWLRQ�IRU�ZDYHV�RI��P�KHLJKW�DQG��V�SHULRG�VFDWWHUHG�E\�D��P�GLDPHWHU�F\OLQGHU�LQ�D�ZDWHU�GHSWK�RI��P�
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*�� 6FRXU
6WDWH�RI�SUHVHQW�NQRZOHGJH
7R�GDWH� WKH�PDMRULW\�RI� UHVHDUFK� LQWR�VFRXU�DURXQG�VWUXFWXUHV�KDV� IRFXVHG�RQ�WKH�HIIHFWV�GXH�WR�VWHDG\�XQLGLUHFWLRQDO�IORZV�DURXQG�EULGJH�SLHUV��DQG�WKURXJK�WKH� XVH� RI� VFDOHG� H[SHULPHQWV� LQ� ODERUDWRU\� IOXPHV�� � 5HVHDUFK� LQWR� VFRXU�DURXQG� YHUWLFDO� SLOHV� UHVXOWLQJ� IURP�ZDYHV� DQG� WLGDO� IORZV� DQG� VXSSRUWHG� E\�H[SHULPHQWV� LQ� WKH� ILHOG� LV� IDU�PRUH� OLPLWHG�� � ,W� LV� IUHTXHQWO\� WKH�FDVH� WKDW�DQ�HPSLULFDO�UHODWLRQVKLS�EHWZHHQ�SLOH�GLDPHWHU��'��DQG�HTXLOLEULXP�VFRXU�GHSWK��6��LV�GHWHUPLQHG�IURP�WKLV�UHVHDUFK���+RZHYHU��GXH�WR�WKH�ODFN�RI�DSSURSULDWH�G\QDPLF� DQG� NLQHPDWLF� VFDOLQJ� ODZV�� WKHVH� UHODWLRQVKLSV� PD\� QRW� EH� IXOO\�DSSOLFDEOH� DW� SURWRW\SH� VFDOH�� ZLWK� D� IXUWKHU� SUREOHP� EHLQJ� WKH� DEVHQFH� RI�UHOLDEOH� ILHOG�GDWD� WR�YDOLGDWH� VXFK� IRUPXOD�� �)XUWKHUPRUH��PRVW� UHODWLRQVKLSV�KDYH�GHYHORSHG� IRU� VLQJOH�SLOHV��ZLWK�YHU\� IHZ�VWXGLHV�FRQVLGHULQJ�HIIHFWV�RI�PXOWLSOH�SLOH�DUUDQJHPHQWV�
,W�LV�DOVR�JHQHUDOO\�UHJDUGHG�WKDW�WKHUH�DUH�VWLOO�QR�SURYHQ�PHDQV�WR�IRUPXODWH�PDWKHPDWLFDO�PRGHOV� WKDW�FDQ�DFFXUDWHO\� UHSUHVHQW� WKH� VFRXU�SURFHVV�DQG� WKH�JHRPHWU\� RI� WKH� VFRXU� KROH� WKDW� GHYHORSV� XQGHU� WKH� LQIOXHQFH� RI�ZDYHV� DQG�FXUUHQWV��%D\UDP����������$V�VXFK��WKH�FRDVWDO�DUHD�PRGHOV�XVHG�LQ�WKLV�VWXG\�GR�QRW�SUHVHQW�D�GLUHFW�PHDQV�RI�SUHGLFWLQJ�VFRXU��EXW�FDQ�UHJDUGHG�DV�VXLWDEOH�WR�SURYLGLQJ�LQSXW�SDUDPHWHUV�WR�DSSOLFDEOH�HPSLULFDO�UHODWLRQVKLSV�
$�FRPSUHKHQVLYH�HYDOXDWLRQ�RI�VFRXU�LQ�WKH�FRDVWDO�HQYLURQPHQW�ZDV�UHFHQWO\�SURYLGHG�E\�6&$5&2$67��6FRXU�$URXQG�&RDVWDO�6WUXFWXUHV����7KLV�ZDV�D���\HDU�������WR�������UHVHDUFK�SURMHFW�IXQGHG�E\�WKH�(XURSHDQ�8QLRQ�ZLWKLQ�WKH�IUDPHZRUN�RI�WKH�0$67��0DULQH�6FLHQFH�DQG�7HFKQRORJ\��SURJUDPPH���7KH�REMHFWLYH�RI�WKH�SURMHFW�ZDV�
µ7R�VWXG\�WKH�SRWHQWLDO�ULVN�IRU�VFRXU�LQ�WKH�YLFLQLW\�RI�FRDVWDO�VWUXFWXUHV��DQG�WR� SUHSDUH� DQG� GLVVHPLQDWH� SUDFWLFDO� JXLGHOLQHV�� WR� EH� GHYHORSHG� IURP� WKH�UHVHDUFK� SURJUDPPH� DQG� DOVR� WDNLQJ� LQWR� DFFRXQW� DOO� ³VWDWH�RI�WKH�DUW´�NQRZOHGJH�¶
7KH� UHFHQW�SXEOLFDWLRQV�E\�:KLWHKRXVH� �������DQG�6XPHU�	�)UHGVRH� �������ZHUH� ERWK� VXSSRUWHG� E\� 6&$5&2$67�� DQG� SURYLGH� JHQHUDO� UHIHUHQFHV� IRU�VFRXU�LVVXHV�LQ�WKH�PDULQH�HQYLURQPHQW���$�IXUWKHU�YDOXDEOH�UHIHUHQFH�IRU�VFRXU�DVVHVVPHQWV�LV�SUHVHQWHG�E\�+RIIPDQV�	�9HUKHLM��������
6FRXU�'HYHORSPHQW
6WUXFWXUHV� WKDW� DUH� SODFHG� LQ� WKH� PDULQH� HQYLURQPHQW� KDYH� WKH� SRWHQWLDO� WR�PRGLI\�ORFDO�FRDVWDO�SURFHVVHV���$�ORFDOO\�PRGLILHG�IORZ�UHJLPH�FUHDWHG�E\�DQ�REVWUXFWLRQ�FDQ�OHDG�WR�FKDQJHV�LQ�WKH�ORFDO�VHGLPHQW�WUDQVSRUW�FDSDFLW\�ZKLFKWKHQ�UHDGMXVWV�WR�DFKLHYH�D�QHZ�HTXLOLEULXP�WKURXJK�WKH�GHYHORSPHQW�RI�VFRXU���6FRXU� DW� D� VWUXFWXUH� FDQ� EH� FRQVLGHUHG� WR� EH� JHQHUDO� VFRXU DQG� ORFDO� VFRXU��HDFK�DFWLQJ�RYHU�GLIIHUHQW�VSDWLDO�DQG�WHPSRUDO�VFDOHV��*HQHUDO�VFRXU�W\SLFDOO\�
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RFFXUV�RYHU� ORQJHU� WLPH�VFDOHV�DQG�DFWV�RYHU� ODUJHU�DUHDV��VXFK�DV� WKH�RYHUDOO�DGMXVWPHQW�RI� WKH� VHD�EHG� LQ� UHVSRQVH� WR� D� VWRUP�HYHQW�� � /RFDO� VFRXU� UHVXOWV�IURP� WKH� LPPHGLDWH� LPSDFW� WKDW� D� VWUXFWXUH� PDNHV� RQ� WKH� ORFDO� FRDVWDO�SURFHVVHV�� VXFK� DV� D�PRQR�SLOH� VWUXFWXUH�PRGLI\LQJ ORFDO� IORZ� SDWWHUQV�� 7KH�GHVLJQ�SURFHVV�IRU�SODFLQJ�VXFK�D�VWUXFWXUH�RQ�WKH�VHD�EHG�KDV�WR�FRQVLGHU�WKH�QHW� HIIHFW� RI� WKH� FRPELQHG� VFRXU� SURFHVV� DQG� SURYLGH� DSSURSULDWH� VFRXU�SURWHFWLRQ�PHDVXUHV�WR�PLQLPLVH�WKH�ULVN�RI�IDLOXUH�LQ�WKH�IRXQGDWLRQ�
7KH�GHYHORSPHQW�RI�VFRXU�LQ�WKH�PDULQH�HQYLURQPHQW�LV�LQIOXHQFHG�E\�

*HRPHWU\�RI�WKH�VWUXFWXUH� GLPHQVLRQV��VKDSH�DQG�VSDFLQJ�RI�SLOHV6HGLPHQW�FKDUDFWHULVWLFV� VHGLPHQW�VL]H��VSHFLILF�GHQVLW\&RDVWDO�SURFHVVHV� WLGDO�IORZV��ZDWHU�GHSWK�DQG�ZDYH�UHJLPH
7KH�IROORZLQJ�JHQHUDO�UHODWLRQVKLSV�IRU�VFRXU�FDQ�EH�H[SHFWHG�

x 6FRXU� GHYHORSPHQW� LV� XVXDOO\� YHU\� UDSLG� LQ� WKH� LQLWLDO� SKDVH� DIWHU�FRQVWUXFWLRQ�� ZLWK� D� UDWH� ZKLFK� GHFUHDVHV� XQWLO� DQ� HTXLOLEULXP� VFRXU�GHSWK�LV�UHDFKHG�x 6FRXU�GHYHORSPHQW�GXH�WR�FXUUHQW�DQG�ZDYH�DFWLRQ�LV�IDVWHU�WKDQ�VFRXU�GXH�D�FXUUHQW�DORQH�x 6FRXU�HIIHFWV�FUHDWHG�E\�ZDYHV�RQO\�DUH�VPDOO�x 6KDOORZ� ZDWHU� ZDYHV� ZLWK� FXUUHQWV� PD\� HYHQ� UHGXFH� VFRXU� GHSWKV��ZKHUHDV�EUHDNLQJ�ZDYHV��DQG�ORQJ�SHULRG�VZHOO��ZLWK�FXUUHQWV�WHQG�WR�LQFUHDVH�VFRXU�x 7KH�W\SLFDO�VKDSH�RI�VFRXU�GHYHORSPHQW�LV�DQ�LQYHUWHG�FRQH�x 6FRXULQJ�KDV�WR�EH�FRQVLGHUHG�LQ�WKH�GHVLJQ�SURFHVV��HYHQ�LI�WKHUH�LV�QR�VHGLPHQW�WUDQVSRUW�LQ�WKH�DPELHQW�FRQGLWLRQ�
(YDOXDWLRQ�RI�PHWKRGV
)RU� VLQJOH� VOHQGHU� SLOHV�� WKH�PD[LPXP� VFRXU� GHSWK� UHVXOWLQJ� IURP� FRPELQHG�ZDYHV� DQG� FXUUHQWV� KDV� EHHQ� HVWLPDWHG� WR� EH� ���'� �%UHXVHUV�� ������� ���'��3DOPHU��������WR����'��%LMNHU�	�GH�%UX\Q��������± WKH�ODWWHU�FDVH�GHWHUPLQHG�WKLV�LQFUHDVHV�IXUWKHU�ZLWK�EUHDNLQJ�ZDYHV��XS�WR����'���)RU�WKH�GLDPHWHU�RI�WKH�VFRXU� KROH� D� YDOXH� RI� �'� KDV� DOVR� EHHQ� HVWLPDWHG� IURP� ILHOG� REVHUYDWLRQV��3DOPHU����������+HQFH��IRU�F\OLQGULFDO�SLOHV�ZLWK�D�VSDFLQJ�RI���'��LQWHUDFWLRQ�EHWZHHQ� SLOHV� LV� OLNHO\� DQG� WKH� VFRXULQJ� GHSWK� ZLOO� EH� JUHDWHU� WKDQ� IRU� DQ�LVRODWHG�SLOH��ZLWK�JURXS VFRXU�RFFXUULQJ�
7KH�YDOLGLW\�RI�WKH�UHODWLRQVKLSV�GHYHORSHG�IRU�VOHQGHU�SLOHV�LV�OLPLWHG�WR�FDVHV�ZKHUH�ZDYH� GLIIUDFWLRQ� HIIHFWV� FDQ� EH� LJQRUHG� �LH� WKH� GLIIUDFWLRQ� SDUDPHWHU��'�/�������� �:LWK� ODUJH�GLDPHWHU�SLOHV�RU� ODUJH�GLDPHWHU�JUDYLW\�EDVHV��ZKHUH�'�/�!�����WKH�LQFLGHQW ZDYH�LQWHUDFWV�ZLWK�WKH�ODUJH�YHUWLFDO�F\OLQGHU�WR�SDUWO\�UHIOHFW�D�ZDYH�RXWZDUG�IURP�WKH�F\OLQGHU�DQG�SDUWO\�GLIIUDFW�D�ZDYH�DURXQG�WR�WKH� OHH� VLGH�� � )RU� YHU\� ODUJH� GLDPHWHU� SLOHV� �'�/� �� ���� WKHQ�ZDYH� UHIOHFWLRQ�EHFRPHV�GRPLQDQW�� �5HVHDUFK�RQ�VFRXU�DURXQG� ODUJH� F\OLQGHUV� LV�DJDLQ�TXLWH�OLPLWHG�ZLWK�RQH�SDUWLFXODU�QRWDEOH�VWXG\�E\�5DQFH� �������� �:LWK�ZDYHV�DQG�FXUUHQWV� IURP� WKH� VDPH� GLUHFWLRQ��5DQFH� GHWHUPLQHG� D� VFRXU� UHODWLRQVKLS� IRU�
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VFRXU�GHSWK�RI������'��DQG�H[WHQW�RI�����'��ZKHQ� WKH�GLIIUDFWLRQ�SDUDPHWHU��'�/�!�������,W�LV�DOVR�LPSRUWDQW�WR�QRWH�WKDW�WKH�VFRXU�GHSWK�IRU�ODUJH�F\OLQGHUV�GRHV�QRW�VFDOH�GLUHFWO\�ZLWK�WKH�SLOH�GLDPHWHU�LQ�WKH�VDPH�IDVKLRQ�DV�WKDW�ZKLFK�GHYHORSV�IRU�WKH�VOHQGHU�SLOH�FDVH�
,W�LV�DOVR�JHQHUDOO\�DFFHSWHG�WKDW�WKH�PD[LPXP�VFRXU�GHSWK�DURXQG�D�SLOH�GXH�WR�WKH�FRPELQHG�HIIHFWV�RI�ZDYHV�DQG�FXUUHQWV�LV�ODUJHU�WKDQ�WKDW�ZKLFK�FRXOG�EH�H[SHFWHG�GXH�WR�ZDYHV�DFWLQJ�DORQH�DQG�E\�DERXW������(DGLH�	�+HUELFK��������
$� µXQLYHUVDO¶� HTXDWLRQ� IRU� UHODWLYH� VFRXU� GHSWK� ZDV� SURSRVHG� E\� (DGLH� 	�+HUELFK��������

7KH� GLIILFXOW\� ZLWK� XVLQJ� WKLV� H[SUHVVLRQ� DULVHV� IURP� WKH� 5H\QROGV¶� QXPEHU��5H��WKDW�DSSOLHG�WR�WKHLU�H[SHULPHQWV�DQG�WKH�H[WUDSRODWLRQ�RI�WKLV�HTXDWLRQ�WR�YDOXHV� RI� 5H� DW� IXOO� VFDOH�� 7KH� ODUJHVW� 5H� YDOXH� LQ� WKHLU� H[SHULPHQWV� ZDV�DSSUR[LPDWHO\�������± ZHOO�LQVLGH�WKH�VXE�FULWLFDO IORZ�UHJLPH��+RZHYHU��WKH�5H\QROGV¶� QXPEHUV� DSSO\LQJ� DW� IXOO� VFDOH� DUH� OLNHO\� WR� EH� XS� WR� �� RUGHUV� RI�PDJQLWXGH� ODUJHU�� �7KH� IXOO� VFDOH� FRQGLWLRQ� LV� VLWXDWHG�ZHOO� LQVLGH� WKH� VXSHU�FULWLFDO IORZ�UHJLPH�DQG�FRQVHTXHQWO\�WKH�EHKDYLRXU�RI�ZDWHU�IORZ�DURXQG�WKH�WXUELQH� VXSSRUW� VWUXFWXUHV� LV� OLNHO\� WR� EH� YHU\� GLIIHUHQW� IURP� WKDW� ZKLFK�RFFXUUHG�LQ�WKH�VPDOO�VFDOH�H[SHULPHQWV�
&RQVHTXHQWO\�� WKH�SUHVHQW�VWXG\�KDV�XVHG�DQ�DOWHUQDWLYH�VROXWLRQ�SURSRVHG�E\�-RKQVWRQ� 	� (UDVLWR� �������� ZKLFK� LV� EHOLHYHG� WR� SURYLGH� DQ� XSSHU�ERXQG�HVWLPDWH�IRU�VFRXU�GHSWKV�LQ�FRPELQHG�ZDYHV�DQG�FXUUHQWV�
([DPSOH�FDOFXODWLRQV�IRU�FDVH�VWXG\
:KLOVW� LW� LV� FOHDU� WKDW� VFRXU�ZLOO� RFFXU� DURXQG� WKH� WXUELQH� VXSSRUW� VWUXFWXUHV�XQGHU�D�GHVLJQ�VWRUP�VFHQDULR��WKH�SXUSRVH�KHUH�LV�WR�GHYHORS�D�SLFWXUH�RI�WKH�PDJQLWXGH�RI� VWDEOH� VFRXU�ZKLFK� FRXOG�RFFXU�XQGHU� DYHUDJH� ORQJ�WHUP�ZDYH�DQG�FXUUHQW�FRQGLWLRQV��

PHWUHVLQ�H[SUHVVHGZLWK������������ ������ 6'86 W Q�� �

GLDPHWHUVHGLPHQW�VHDEHGPHGLDQ�GHQVLW\�ZDWHU� GHQVLW\VHGLPHQW��YLVFRVLW\NLQHPDWLF SLOHOF\OLQGULFD�WKHRIGLDPHWHU� ORFLW\FXUUHQW�YH��ZDYHFRPELQHG 1XPEHU6HGLPHQW� IORZFXUUHQW���ZDYHFRPELQHGLQ�1XPEHU�5H\QROGV
�GHSWK�ZDWHU�GHSWKVFRXU� �����������
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7KH�PD[LPXP�ZDYH�KHLJKW�SUHGLFWHG�GXH�WR�UHIOHFWLRQ�LQ�IURQW�RI�WKH�VXSSRUW�VWUXFWXUHV� ORFDWHG� RQ� WKH� LQVKRUH� VDQGEDQN� ZDV� XVHG� WR� SURYLGH� D� VDPSOH�SUHGLFWLRQ�RI�SRVVLEOH�HTXLOLEULXP�VFRXU�GHSWKV��$FFRUGLQJ�WR�WKH�RXWSXW�IURP�WKH�QHDU�ILHOG�ZDYH�PRGHO��WKLV�ZDYH�KHLJKW�ZDV������WLPHV�WKH�RIIVKRUH�ZDYH�KHLJKW� ZKHQ� WKH� SHDN� SHULRG� RI� WKH� VSHFWUXP�ZDV� ���V�� � ,I WKH� ���� DQQXDO�H[FHHGHQFH�ZDYH�KHLJKW�RI��P�ZHUH�DSSOLHG�� WKHQ� WKH�KHLJKW� LPPHGLDWHO\� LQ�IURQW�RI�DQ\�VXSSRUW�VWUXFWXUH�ZRXOG�EH�����P��XQGHU�WKLV�VHD�FRQGLWLRQ���:LWK�WKHVH� FRQGLWLRQV� D�ZDYHOHQJWK� �/�� RI� ��P� LV� REWDLQHG�� KHQFH� WKH� GLIIUDFWLRQ�SDUDPHWHU��'�/�� �������LH��������
7DNLQJ�D� UHSUHVHQWDWLYH� WLGDO�FXUUHQW�YHORFLW\�RI����P�V�SURYLGHV�D�FRPELQHG�ZDYH�FXUUHQW�YHORFLW\�RI����P�V�LQ��P�ZDWHU�GHSWK�
8VLQJ�WKH�VROXWLRQ�SURSRVHG�E\�-RKQVWRQ�	�(UDVLWR��D�VFRXU�GHSWK�RI����P�LV�REWDLQHG�IRU�D��P�GLDPHWHU SLOH��DURXQG��'��IRU� WKLV�VHW�RI� LQSXW�SDUDPHWHUV���7KLV� PD\� LQFUHDVH� WR� D� VFRXU� GHSWK� RI� ���P� �DURXQG� ���'��� XVLQJ� WKH� ����DQQXDO�H[FHHGHQFH�ZDYH�KHLJKW��DQG�SRWHQWLDOO\�ODUJHU�VFRXU�GHSWKV�IRU�GHVLJQ�ZDYH�FRQGLWLRQV�
)XUWKHU�H[DPSOHV
)XUWKHU�HVWLPDWHV�RI�VFRXU�IURP�FRPSDUDEOH�PDULQH�LQVWDOODWLRQV�LV�SURYLGHG�E\�WKH�IROORZLQJ�H[DPSOHV�
D� :HVWKLQGHU�3ODWIRUP��%HOJLXP
2II�WKH�%HOJLDQ�&RDVW��WKH�GHVLJQ�FRQVLGHUDWLRQV�IRU�LQVWDOOLQJ�WKH�:HVWKLQGHU�3ODWIRUP� �02:��� HVWLPDWHG� D� SRWHQWLDO� VFRXU� GHSWK� RI� EHWZHHQ� �� WR� ���P�ZLWKRXW� VFRXU� SURWHFWLRQ�� EDVHG� RQ� PHWKRGV� SURSRVHG� E\� +HUELFK� ��������:DQJ��������DQG�%UHXVHUV����������6FRXU�SURWHFWLRQ�KDV�EHHQ�LQVWDOOHG�DW�WKH�EDVH� RI� WKH� PRQR�SLOH� WR� D� GLDPHWHU� RI� ��P�� FRQVLVWLQJ� RI� ILOWHU� OD\HUV� RI�JUDYHOV�DQG�VDQGV��DQG�WKH�VLWH� LV�PRQLWRUHG�UHJXODUO\�� �7KH�SODWIRUP�LWVHOI� LV�VXSSRUWHG�E\� D��P�GLDPHWHU�PRQR�SLOH� HUHFWHG�RQ�:HVWKLQGHU�%DQN�� D� ODUJH�DQG� UHODWLYHO\� VWDEOH� VDQGEDQN� IRUPHG�RI�PHGLXP�VDQGV�DQG�D�FRYHU�RI� VDQG�ZDYHV���7KH�IROORZLQJ�GHVLJQ�FULWHULD�ZHUH�WDNHQ�LQWR�FRQVLGHUDWLRQ��'H�:ROI��HW�DO��������
3LOH�GLDPHWHU� �P�PRQR�SLOH6HUYLFH�OLIH� ���\HDUV3UREDELOLW\�RI�H[FHHGHQFH ����GXULQJ�VHUYLFH�OLIH:DYH�UHJLPH� GHSWK�OLPLWHG�ZLWK�EUHDNLQJ�ZDYHV'HVLJQ�ZDYH�KHLJKW��+PD[� �����P:DYH�SHULRG� ��VHFRQGV'HVLJQ�ZDWHU�OHYHO� ����P��06/�&XUUHQW�YHORFLW\� ����P�V6HGLPHQW�FRYHU� 0HGLXP�VDQGV��'��  ������PP�6FRXU� ��WR����P�GHSWK����P�H[WHQW��HVWLPDWHG�
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E� +RUQV�5HY��'HQPDUN
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	EXECUTIVE SUMMARY
	The results from generic tidal, wave and sediment modelling scenarios suggest that, at a regional level, there is unlikely to be a significant effect on coastal processes due to an offshore wind farm development.  The impact of the ‘reasonable worst case’ is slightly more pronounced than the ‘typical’ case, but neither is at a level that should lead to any major concern.  In addition, the changes predicted in each coastal process parameter are considered to be at the limit of accuracy of conventional monitoring equipment.  As far as waves are concerned, the detection of such small changes by instrumental monitoring would, mainly for statistical reasons, present a very difficult challenge.
	Notwithstanding these results, it is important to note that the present studies are based on an assessment of short-term impacts related to a set of idealised cases and supported only by theoretical considerations.  As such, the work is only able to provide an indication of potential effects of offshore wind developments on coastal processes.  Therefore, one of the key recommendations is, that once individual schemes proceed, results from associated monitoring programmes are examined to either further validate the conclusion of this report or to modify them.
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