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6XPPDU\
7KH�%ULWLVK�0DULQH�$JJUHJDWH�3URGXFHUV�$VVRFLDWLRQ��%0$3$���D�FRQVWLWXHQWERG\�RI�WKH�4XDUU\�3URGXFWV�$VVRFLDWLRQ��KDYH�FRPPLVVLRQHG�D�UHVHDUFK�SURMHFW�WRDVVHVV�WKH�LPSDFW�RI�PDULQH�DJJUHJDWH�GUHGJLQJ�XSRQ�EHQWKLF�ELRORJLFDO�UHVRXUFHV�7KH�VWXG\�LQYHVWLJDWHV�WKH�ELRORJLFDO�LPSDFWV�RI�VXFWLRQ�WUDLOHU�GUHGJLQJ�WHFKQLTXHVZLWKLQ�DQ�H[LVWLQJ�PDULQH�DJJUHJDWH�SURGXFWLRQ�OLFHQFH��DQG�FRQVLGHUV�WKH�LPSDFW�RIGUHGJHG�VHGLPHQW�GHSRVLWHG�RQ�WKH�VHDEHG�WKURXJK�WKH�VFUHHQLQJ�SURFHVV�3URGXFWLRQ�/LFHQFH�$UHD������&RDO�3LW��ZKLFK�LV�VLWXDWHG����NP�HDVW�RI�WKH�+XPEHU(VWXDU\�LQ�WKH�6RXWKHUQ�1RUWK�6HD��ZDV�FKRVHQ�IRU�WKH�VWXG\�VLWH�WR�DYRLG�DQ\SRVVLEOH�LQIOXHQFHV�IURP�DGMDFHQW�OLFHQFHV
7R�VXSSRUW�WKH�LQWHUSUHWDWLRQ�RI�WKH�EHQWKLF�UHVXOWV��%0$3$�FRPPLVVLRQHG�&RDVWOLQH6XUYH\V�(XURSH�/WG��&6(/��WR�SURGXFH�D�VHDEHG�VHGLPHQW�UHSRUW��WKLV�UHSRUW��IRU�WKHVWXG\�DUHD��7KH�&6(/�UHSRUW�KDV�EHHQ�SUHSDUHG�ZLWK�UHIHUHQFH�WR�SDUWLFOH�VL]HLQIRUPDWLRQ�DULVLQJ�IURP�WKH�ELRORJLFDO�JUDE�VDPSOHV�FROOHFWHG�LQ�$XJXVW������WRJHWKHU�ZLWK�JHRSK\VLFDO�DQG�JHRWHFKQLFDO�GDWD�FROOHFWHG�GXULQJ�URXWLQH�PRQLWRULQJVXUYH\V�WKDW�ZHUH�FDUULHG�RXW�E\�WKH�OLFHQVHH��+DQVRQ�$JJUHJDWHV�0DULQH�/WG��LQ�WKHVXPPHU�RI�������7KLV�UHSRUW�IRUPV�D�VWDQGDORQH�DQQH[�WR�WKH�ELRORJLFDO�DVVHVVPHQW�
7KHVH�LQYHVWLJDWLRQV�GHPRQVWUDWH�D�FORVH�UHODWLRQVKLS�EHWZHHQ�WKH�VHDEHGWRSRJUDSK\��PRUSKRORJ\�RI�WKH�VHDEHG�VHGLPHQWV��EHGIRUPV��DQG�WKH�VHGLPHQW�JUDLQVL]H�SDUDPHWHUV�
x 7KH�VRXWKHUQ�VHFWRU�RI�WKH�OLFHQFH��ZKLFK�LV�ORFDWHG�LQ�GHHS�ZDWHU��LV�GRPLQDWHGE\�ILQH�WR�YHU\�ILQH�VDQGV�WKDW�DUH�ZHOO�VRUWHG��WKLV�VHFWRU�FRLQFLGHV�ZLWK�DQ�DUHD�RIIHDWXUHOHVV�VDQGV�DQG�ORZ�SURILOH�ORQJ�ZDYHOHQJWK�PHJDULSSOH�EHGIRUPV�
x 7KH�FHQWUDO�DQG�QRUWKHUQ�VHFWRUV�RI�WKH�OLFHQFH�OLH�LQ�VKDOORZHU�ZDWHU�DQG�WKHVHDEHG�VHGLPHQWV�FRPSULVH�D�PL[HG�VXLWH�RI�JUDLQ�VL]HV�WKDW�DUH�SRRUO\�VRUWHGDQG�GRPLQDWHG�E\�WKH�FRDUVHU�JUDLQ�VL]HV���,QWHUSUHWDWLRQ�RI�WKH�VLGHVFDQ�GDWDLQGLFDWHV�WKDW�WKH�VHDEHG�VHGLPHQWV�FRPSULVH�ODJ�JUDYHO�ZLWK�D�GLVFRQWLQXRXV�DQGWKLQ�VDQG�FRYHU�RI�PRELOH�VDQGV��ORFDOO\�IRUPHG�LQWR�OLQHDU�ULEERQV�
$�UHYLHZ�RI�WKH�$GPLUDOW\�WLGDO�GDWD�LQGLFDWHV�WKDW�WKH�GLUHFWLRQ�RI�VDQG�PRYHPHQW�LVLQ�D�VRXWK�HDVWHUO\�GLUHFWLRQ��DQ�DVVXPSWLRQ�ZKLFK�LV�ODUJHO\�FRUURERUDWHG�E\�EHGIRUPPRUSKRORJ\���+RZHYHU��LQ�WKH�ZHVW�RI�$UHD�����D�VHULHV�RI�EHGIRUPV�ORFDWHG�RQ�WKHPDUJLQV�RI�WKH�&RDO�3LW�GHSUHVVLRQ�VXJJHVWV�D�UHYHUVDO�LQ�WUDQVSRUW�GLUHFWLRQ���7KLVORFDOLVHG�VHGLPHQW�WUDQVSRUW�UHYHUVDO�LV�DVVXPHG�WR�EH�GXH�WR�WKH�UDSLGO\�FKDQJLQJVHDEHG�WRSRJUDSK\�DIIHFWLQJ�WKH�FDSDFLW\�RI�WKH�HEE�DQG�IORRG�WLGDO�VWUHDPV�WRWUDQVSRUW�VHGLPHQW�
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$UHD������&RDO�3LW��6HDEHG�6HGLPHQW�5HSRUW�������
��,QWURGXFWLRQ
7KH�DLP�RI�WKLV�UHSRUW�LV�WR�GHVFULEH�WKH�VHDEHG�VHGLPHQWV��WKHLU�UHODWLRQVKLS�WRVHGLPHQWDU\�EHGIRUPV�DQG�WKH�K\GURG\QDPLF�HQYLURQPHQW�
,Q�$UHD�����WKH�XQGHUO\LQJ�JHRORJ\�VWURQJO\�LQIOXHQFHV�WKH�QDWXUH�RI�WKH�VXUIDFHVHGLPHQWV�VR�D�EULHI�UHYLHZ�RI�WKH�VKDOORZ�JHRORJ\�ZLOO�EH�LQFOXGHG�LQ�WKLV�UHSRUW���,WZLOO�WKHQ�GLVFXVV�WKH�LQWHUSUHWDWLRQ�RI�VRQDU�GDWD�FROOHFWHG�LQ�$XJXVW������WRJHWKHUZLWK�VHGLPHQWDU\�GDWD�FROOHFWHG�LQ������DQG������DQG�LQIHU�WKH�JHQHUDO�GLUHFWLRQ�RIVHGLPHQW�WUDQVSRUW�ZLWKLQ�WKH�OLFHQFH�DUHD�
7KLV�UHSRUW�LV�EDVHG�RQ�
x *HRSK\VLFDO�VHLVPLF�VXUYH\�GDWD��FROOHFWHG�LQ��������FRYHULQJ�WKH�DFWLYHO\GUHGJHG�]RQH�GXULQJ�WKH�SHULRG������WR������DQG�D�EXIIHU�]RQH�RI������PHWUHVVXUURXQGLQJ�WKLV�]RQH��)LHOG�5HSRUW�1R���������GHWDLOV�WKH�VXUYH\�RSHUDWLRQVFRPSOHWHG�E\�*DUGOLQH�6XUYH\V�/WG�
x *HRWHFKQLFDO�VLWH�LQYHVWLJDWLRQ��FROOHFWHG�LQ�������FRPSULVLQJ����YLEURFRUHVDPSOHV��7KHVH�LQYHVWLJDWLRQV�ZHUH�XQGHUWDNHQ�E\�$OOXYLDO�0LQLQJ�/WG���)LHOG5HSRUW�1R��������������
x %HQWKLF�JUDE�VDPSOLQJ�GDWD��FROOHFWHG�LQ��������FRPSULVLQJ�VRPH�����VDPSOHVFROOHFWHG�IURP�����VDPSOH�ORFDWLRQV�LQ�DQG�DURXQG�$UHD������7KHVHLQYHVWLJDWLRQV�ZHUH�XQGHUWDNHQ�E\�$QGUHZV�6XUYH\��$UHD�����JUDE�VXUYH\�IDFWXDOUHSRUW��1R����������/DE������
x $UHD�����JHRORJLFDO�PRQLWRULQJ�LQWHUSUHWDWLYH�UHSRUW��ZKLFK�UHYLHZHG�WKH�WKLFNQHVVRI�VHDEHG�VHGLPHQWV�DQG�VSHFLILF�OLFHQFH�FRQGLWLRQV���7KH�UHSRUW�ZDV�FRPSOHWHGE\�&RDVWOLQH�6XUYH\V�(XURSH�/WG���5HSRUW�1R�����
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��%DWK\PHWU\
7KH�EDWK\PHWU\�RI�$UHD�����LV�GRPLQDWHG�E\�D�¦<§�VKDSHG�DUHD�RI�GHHS�ZDWHU�WKDW�LVWKH�QRUWKHUO\�H[WHQVLRQ�RI�WKH�&RDO�3LW�VHDEHG�GHSUHVVLRQ���0D[LPXP�ZDWHU�GHSWKV�RI���WR����PHWUHV�DUH�IRXQG�LQ�WKH�VRXWK��ZKLFK�VKRDO�UDSLGO\�QRUWKZDUGV��7ZR�VKRDOSDWFKHV�O\LQJ�DW����WR����PHWUHV�DUH�ORFDWHG�LQ�WKH�FHQWUH�RI�WKH�VXUYH\HG�DUHD�DQG�WRWKH�QRUWK�RI�WKHVH�VKRDO�SDWFKHV�WKHUH�LV�D�IHDWXUHOHVV�SODWHDX�O\LQJ�DW����PHWUHV�
'HWDLOHG�FRPSDULVRQ�RI�EDWK\PHWULF�FKDQJH�LV�RXWVLGH�WKH�VFRSH�RI�WKLV�UHSRUW�+RZHYHU�IURP�D�UHYLHZ�RI�)LJXUHV���	����EDWK\PHWU\�VHWV�FROOHFWHG�LQ������DQG�����UHVSHFWLYHO\��LW�FDQ�EH�VHHQ�WKDW�WKH�VLJQLILFDQW�VHDEHG�IHDWXUHV�KDYH�UHPDLQHG�VWDEOHGXULQJ�WKLV�LQWHUYDO���7KH�SK\VLFDO�LPSDFW�RI�DJJUHJDWH�H[WUDFWLRQ�RQ�WKH�VHDEHGWRSRJUDSK\�FDQ�EH�REVHUYHG�LQ�WKH�YLFLQLW\�RI�������P(�������P1���+HUH�WKHVHDEHG�KDV�EHHQ�ORZHUHG�E\�XS�WR�����PHWUHV�DQG�PLQRU�EHG�OHYHO�FKDQJHV�DOVRRFFXU�LQ�WKH�RWKHU�LQWHQVLYHO\�GUHGJHG�UHJLRQV���$QDO\VLV�RI�EDWK\PHWULF�FKDQJHLQGLFDWHV�QR�DSSDUHQW�DFFUHWLRQ�VXUURXQGLQJ�WKH�GUHGJHG�DUHDV�
7KH�JUHDWHVW�EDWK\PHWULF�FKDQJHV�DUH�ORFDWHG�LQ�WKH�VRXWK�ZHVW�RI�WKH�VXUYH\�DUHDDQG�UDQJH�IURP��P�HURVLRQ�WR��P�DFFUHWLRQ���6RQDUJUDSK�LQWHUSUHWDWLRQ�VKRZV�WKLVUHJLRQ�FRLQFLGHV�ZLWK�DQ�DUHD�RI�VDQGZDYHV��ZKHUH�QDWXUDOO\�RFFXUULQJ��ORFDOLVHGFKDQJHV�LQ�EDWK\PHWU\�DUH�WR�EH�H[SHFWHG�
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7KH�WLGDO�GDWD�LV�UHYLHZHG�IURP�$GPLUDOW\�&KDUW�������ZKLFK�VKRZV�WZR�WLGDOGLDPRQGV�ORFDWHG�LQ�WKH�YLFLQLW\�RI�$UHD������GLDPRQGV�'�DQG�)���'LDPRQG�)�LVORFDWHG�DW�SRVLWLRQ��������©�1���������©�(�RQ�WKH�HDVWHUQ�ERXQGDU\�RI�WKH�OLFHQFHDUHD�DQG�'LDPRQG�'�LV�ORFDWHG�LQ�SRVLWLRQ��������©�1���������©�(�WR�WKH�QRUWK�HDVW�RIWKH�OLFHQFH���)LJXUH���VKRZV�WKH�FXUUHQW�URVH�DQG�HOOLSVH�IRU�VSULQJ�WLGHV�DW�HDFKVWDWLRQ�DQG�GLVSOD\V�WKH�KRXUO\�FXUUHQW�GLUHFWLRQ�DQG�VSHHG�DV�D�VHULHV�RI�YHFWRUV�7KH�PD[LPXP�WLGDO�VSHHG�LV���NQRWV������PV����LQ�D�VRXWK�HDVWHUO\�GLUHFWLRQ�DW�VWDWLRQ)�DQG�����NQRWV������PV����DW�VWDWLRQ�'���)URP�WKH�GLDJUDP�LW�FDQ�EH�VHHQ�WKDW�WKHWLGHV�DUH�VWURQJO\�UHFWLOLQHDU��WUHQGLQJ�QRUWK�ZHVW���VRXWK�HDVW�DQG�KDYH�QHW�UHVLGXDOFXUUHQW�YHFWRUV�RI����� �������NQRWV�DW�VWDWLRQ�)�DQG����� �������NQRWV�DW�VWDWLRQ�'�
'XULQJ�QHDS�WLGDO�FRQGLWLRQV�WKH�WLGDO�YHORFLWLHV�DUH�MXVW�XQGHU�KDOI�WKRVH�H[SHULHQFHGGXULQJ�VSULQJ�WLGHV��JUDSK���
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*UDSK����*UDSKLFDO�UHSUHVHQWDWLRQ�RI�$GPLUDOW\�WLGDO�GLDPRQG�VWDWLRQV�FORVH�WR�$UHD����
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%ULWLVK�0DULQH�$JJUHJDWH�3URGXFHUV�$VVRFLDWLRQ$UHD�����6HDEHG�6HGLPHQW�5HSRUW

&2$67/,1(�6859(<6�(8523(�/7'� 3DJH���5HSRUW�1R������9����),1$/ ��������

6KFCN�TQUG�HQT�VKFCN�&KCOQPF��&�

(KIWTG����6KFCN�GNNKRUG�CPF�VKFCN�TQUG�FKCITCOU�HQT�6KFCN�&KCOQPFU��&��	���(��NQECVGF�QP�#FOKTCNV[�%JCTV������
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4GUKFWCN������MVU������FGITGGU



%ULWLVK�0DULQH�$JJUHJDWH�3URGXFHUV�$VVRFLDWLRQ$UHD�����6HDEHG�6HGLPHQW�5HSRUW

&2$67/,1(�6859(<6�(8523(�/7'� 3DJH���5HSRUW�1R������9����),1$/ ��������

��4XDWHUQDU\�*HRORJ\
7KH�3OHLVWRFHQH�JHRORJ\�KDV�D�VLJQLILFDQW�LPSDFW�XSRQ�WKH�QDWXUH�RI�WKH�+RORFHQH�VXUIDFH��VHGLPHQWV�LQ�WKH�YLFLQLW\�RI�$UHD�����DQG�D�PDMRU�FKDQJH��WKDW�WUHQGV�HDVW�ZHVW�WKURXJK�$UHD������RFFXUV�LQ�WKH�XQGHUO\LQJ�3OHLVWRFHQH�XQLWV���7KHVH�XQLWVFRPSULVH�JODFLDO�DQG�LQWHUJODFLDO�VHGLPHQWV�WKDW�DUH�JHQHUDOO\�WKLQ��DQG�IRUP�DFRPSOH[�DVVRFLDWLRQ�RI�VHGLPHQWDU\�XQLWV�FRPSULVLQJ�WDEXODU�GLDPLFWRQ�VKHHWV�DQGLQILOOHG�SDODHRYDOOH\V�
7KH�VHDEHG�JHRORJ\�LQ�WKH�QRUWK�RI�$UHD�����FRPSULVHV�H[WHQVLYH�UHGGLVK�WR�JUH\LVKEURZQ��VWLII�GLDPLFWRQ�VKHHWV�RI�VXEJODFLDO�DQG�VXSUDJODFLDO�WLOO�GHSRVLWV�ZKLFK�DUHJHQHUDOO\�OHVV�WKDQ���PHWUHV�WKLFN��%RXOGHUV�%DQN�)RUPDWLRQ���7KHVH�VKHHWV�DUHJHQHUDOO\�ZHOO�GHILQHG�RQ�JHRSK\VLFDO�UHFRUGV�E\�VLJQLILFDQW�VHLVPLF�UHIOHFWRUVERXQGLQJ�XQLWV�RI�FKDRWLF�WR�SRRUO\�RUGHUHG�VHLVPLF�UHIOHFWRUV���7KH�)RUPDWLRQ�LVORFDOO\�H[SRVHG�DW�WKH�VHDEHG�EXW�LV�JHQHUDOO\�FRYHUHG�E\�D�YHQHHU�RI�VHGLPHQW�WKDWLV�XS�WR�D�IHZ�GHFLPHWUHV�LQ�WKLFNQHVV�
7KH�VRXWKHUQ�VHFWRU�RI�$UHD�����SDUWO\�RYHUOLHV�D�VHULHV�RI�GHHSO\�LQFLVHG��LQILOOHG�SDODHRYDOOH\V�ZKLFK�WUHQG�LQ�DQ�HDVW�ZHVW�GLUHFWLRQ��,W�LV�LQIHUUHG�IURP�WKHDUUDQJHPHQW�RI�VHLVPLF�UHIOHFWRUV�DQG�DFRXVWLF�FKDUDFWHULVWLFV�RI�WKH�SDODHRYDOOH\LQILOO�VHHQ�RQ�WKH�JHRSK\VLFDO�UHFRUGV�WKDW�WKH�FRPSRVLWLRQ�RI�FKDQQHO�ILOO�LV�RI�ILQHJUDLQHG�VHGLPHQW�� 7KHVH�SDODHRYDOOH\V�KDYH�H[WHQVLYH�VKDOORZ�PDUJLQV�WKDW�HLWKHU¦SLQFK�RXW§�DJDLQVW�GLDPLFWRQV�LQ�WKH�QRUWK�DQG�QRUWK�ZHVW�RU�LQWHU�GLJLWLVH�ZLWKDGMDFHQW�FKDQQHOV�LQ�WKH�QRUWK�HDVW�DQG�VRXWK�ZHVW��7KH�VHLVPLF�FKDUDFWHULVWLFV�RIWKH�FKDQQHO�PDUJLQV�DUH�SUHGRPLQDQWO\�UHIOHFWRU�IUHH�ZLWK�ORZ�DFRXVWLF�EDFNVFDWWHU�DJDLQ�LQGLFDWLQJ�WKH�SUHVHQFH�RI�ILQH�JUDLQHG�VHGLPHQW�
7KH�VHGLPHQWV�LQILOOLQJ�WKH�SDODHRYDOOH\V�DUH�XVXDOO\��EXW�QRW�DOZD\V��VHSDUDWHG�IURPWKH�VHDEHG�E\�GLVRUGHUHG�VHLVPLF�XQLWV�FRPSULVLQJ�VHYHUDO�OD\HUV��OHQVHV�DQGVKDOORZ�FKDQQHOV���,Q�WKH�FHQWUH�RI�WKH�VXUYH\�DUHD��GUDSHG�RYHU�WKH�WRSRJUDSKLF�KLJKWKDW�WUHQGV�HDVW�ZHVW��DUH�WZR�WR�WKUHH�VKDOORZ�OHQVHV�RI�VHGLPHQW��VRPH�RI�ZKLFKSDUWLDOO\�RYHUOLH�HDFK�RWKHU��7KH�FRQILJXUDWLRQ�RI�UHIOHFWRUV�FRPELQHG�ZLWK�WKH�YDULDEOHDFRXVWLF�QDWXUH�RI�WKH�OHQV��UDQJLQJ�IURP�REOLTXHO\�SDUDOOHO�SURJUDGLQJ�FOLQRIRUPV�ZLWKD�KLJK�UHIOHFWLRQ�DPSOLWXGH��WR�UHIOHFWRU�IUHH�DFRXVWLFDOO\�WUDQVSDUHQW�XQLWV��ZKLFKLQGLFDWH�D�YDULHG�VHGLPHQWRORJLFDO�FRPSRVLWLRQ���$V�ZLOO�EH�VHHQ�IURP�)LJXUHV���WR���LW�LV�LQ�WKLV�UHJLRQ�WKDW�WKH�FRDUVHVW�VHDEHG�VHGLPHQWV�DUH�ORFDWHG�
6RXWK�RI�WKLV�UHJLRQ�RI�FRDUVHU�VHGLPHQWV�DQG�RYHUO\LQJ�WKH�SDODHRYDOOH\�LQILOO�LV�D�XQLWWKDW�LV���WR���PHWUHV�WKLFN���6HLVPLFDOO\�WKH�XQLW�LV�FRPSRVHG�RI�SDUDOOHO��FRQWLQXRXV�IODW�O\LQJ�UHIOHFWRUV��ZKLFK�DUH�ORFDOO\�FKDRWLF�DQG�LUUHJXODU�LQ�FRQILJXUDWLRQ��LW�LVLQIHUUHG�WKDW�WKH�XQLW�LV�FRPSRVHG�RI�ILQH�VDQG\�VHGLPHQWV���7KH�XQLW�LV�RYHUODLQ�LQSODFHV�E\�VHYHUDO�VPDOO�VDQGZDYHV��FLUFD���PHWUHV�LQ�DPSOLWXGH��DQG�KDYH�D�FOHDU



%ULWLVK�0DULQH�$JJUHJDWH�3URGXFHUV�$VVRFLDWLRQ$UHD�����6HDEHG�6HGLPHQW�5HSRUW

&2$67/,1(�6859(<6�(8523(�/7'� 3DJH���5HSRUW�1R������9����),1$/ ��������

EDVDO�UHIOHFWRU�VHSDUDWLQJ�WKHP�IURP�WKH�XQGHUO\LQJ�VHGLPHQWV���)LJXUH����D�QRUWK�¤VRXWK�FURVV�VHFWLRQ�WKURXJK�$UHD�����LOOXVWUDWHV�WKHVH�YDULRXV�XQLWV�

)LJXUH����6FKHPDWLF�FURVV�VHFWLRQ�VKRZLQJ�WKH�JHQHUDO�DUUDQJHPHQW�RI�VHLVPLF�XQLWV�
7KH�4XDWHUQDU\�JHRORJLFDO�GHYHORSPHQW�RI�WKLV�DUHD�KDV�UHVXOWHG�LQ�WKH�SUHVHQFH�RIVWLII�VWRQ\�FOD\V�LQ�WKH�QRUWK�RI�$UHD�����DQG�WKLFN�VHTXHQFHV�RI�ILQHU�VDQG\�VHGLPHQWLQ�WKH�VRXWK���2YHUO\LQJ�WKLV�IUDPHZRUN��PRGHUQ��+RORFHQH��VHGLPHQWV�FRPSULVLQJUHPQDQWV�RI�(DUO\�+RORFHQH�LQWHUWLGDO�PXGV��VLOWV�DQG�SHDWV�DQG�+RORFHQH�VDQGV�DQGODJ�JUDYHOV�WKDW�DUH�LQ�D�SURFHVV�RI�DFKLHYLQJ�HTXLOLEULXP�ZLWK�WKH�SUHVHQW�GD\K\GURG\QDPLF�UHJLPH�



%ULWLVK�0DULQH�$JJUHJDWH�3URGXFHUV�$VVRFLDWLRQ$UHD�����6HDEHG�6HGLPHQW�5HSRUW

&2$67/,1(�6859(<6�(8523(�/7'� 3DJH���5HSRUW�1R������9����),1$/ ��������

��6HDEHG�&RQILJXUDWLRQ�DQG�&RPSRVLWLRQ
7KH�GLVFXVVLRQ�RQ�WLGDO�UHJLPH�LQ�WKH�YLFLQLW\�RI�$UHD�����LQGLFDWHV�WKH�QHW�UHVLGXDOPRYHPHQW�RI�ZDWHU�LV�LQ�D�VRXWK�HDVWHUO\�GLUHFWLRQ�DQG�LW�LV�SRVVLEOH�WKDW�WKH�QHW�VDQGWUDQVSRUW�GLUHFWLRQ�LV�DOVR�LQ�WKDW�GLUHFWLRQ���7R�FRQILUP�WKH�GLUHFWLRQ�RI�QHW�VDQGWUDQVSRUW�WKH�FRPSHWHQF\�RI�WKH�KRXUO\�WLGDO�YHORFLWLHV�LQ�WKHLU�DELOLW\�WR�WUDQVSRUW�VDQGZLOO�QRZ�EH�FRQVLGHUHG�DQG�FRPSDUHG�ZLWK�WKH�DFWXDO�EHGIRUPV�WKDW�KDYH�EHHQGHYHORSHG�RQ�WKH�VHDEHG��*UDSKV���	���VKRZ�WKH�UHODWLYH�VDQG�WUDQVSRUW�UDWHV�IRUVSULQJ�WLGDO�FRQGLWLRQV�DW�$GPLUDOW\�WLGDO�'LDPRQGV�¦'§�	�¦)§�
7KH�JUDSKV�VKRZ�WKDW�WKH�IORRG�WLGH��ZKLFK�IORZV�WR�WKH�VRXWK�HDVW�KDV�D�JUHDWHUFRPSHWHQF\�WR�WUDQVSRUW�VDQG�WKDQ�WKH�HEE�WLGH��WKLV�LQHTXDOLW\�LV�DSSUR[LPDWHO\����JUHDWHU�DW�VWDWLRQ�'�DQG�����JUHDWHU�DW�VWDWLRQ�)����,W�LV�XQOLNHO\�WKDW�JUDYHOV�ZLOO�EHWUDQVSRUWHG�GXH�WR�WLGDO�HQHUJ\�DORQH�EHFDXVH�FXUUHQW�YHORFLWLHV�GR�QRW�H[FHHG�WKHWKUHVKROG�UHTXLUHG�WR�LQGXFH�PRYHPHQW�

*UDSK����7LGDO�'LDPRQG��'��5HODWLYH�6DQG�7UDQVSRUW
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%ULWLVK�0DULQH�$JJUHJDWH�3URGXFHUV�$VVRFLDWLRQ$UHD�����6HDEHG�6HGLPHQW�5HSRUW

&2$67/,1(�6859(<6�(8523(�/7'� 3DJH���5HSRUW�1R������9����),1$/ ��������

7KH�WLGHV�DQG�WR�D�OHVVHU�H[WHQW�ZDYH�DFWLRQ�KDYH�UHZRUNHG�WKH�VHDEHG�VHGLPHQWVLQWR�D�GLVWLQFWLYH�VHULHV�RI�EHGIRUPV�ZKLFK�FRPSULVH�D�YDULDEOH�WKLFNQHVV�RI�VDQGFRYHU�RYHUO\LQJ�ODJ�JUDYHOV�DQG�4XDWHUQDU\�FOD\V��)LJXUH���VKRZV�DQ�LQWHUSUHWDWLRQ�RIWKH�YDULRXV�EHGIRUP�W\SHV�LGHQWLILHG�IURP�WKH�VRQDUJUDSKV��ERXQGDULHV�EHWZHHQ�WKHEHGIRUP�W\SHV�DUH�IRU�WKH�PRVW�SDUW�JUDGDWLRQDO���6HDEHG�VHGLPHQWV�DV�LGHQWLILHG�LQWKH�JUDE�DQG�YLEURFRUH�VDPSOHV�KDYH�EHHQ�FKDUDFWHULVHG�XVLQJ�WKH�)RON�VHGLPHQWFODVVLILFDWLRQ�V\VWHP�DQG�DUH�SUHVHQWHG�DV�DQ�RYHUOD\�WR�)LJXUH����7KH�PDS�VKRZVWKH�FHQWUDO�DQG�QRUWKHUQ�VHFWRUV�RI�$UHD�����WR�EH�GRPLQDWHG�E\�VDQG\�JUDYHOVHGLPHQWV��ZLWK�PRUH�VDQG\�VHGLPHQWV�SUHVHQW�DFURVV�WKH�VRXWK�HDVWHUQ�DQG�VRXWKZHVWHUQ�UHJLRQV���([WHQVLYH�DUHDV�WKDW�KDYH�VDQG\�JUDYHO�DW�VHD�EHG�DUH�DOVR�IRXQGIURP�VRQDU�HYLGHQFH�WR�KDYH�D�FRYHU�RI�VDQG�ULEERQV��VWUHDNV�RU�PHJDULSSOHV��EXWVDQG�ZDYHV�DUH�IRXQG�RQO\�LQ�WKH�DUHDV�ZLWK�DQ�H[WHQVLYH�DQG�WKLFNHU�FRYHU�RI�VDQG\VHGLPHQW��)LJXUH���SURYLGHV�DQ�LQGLFDWLRQ�RI�WKH�QDWXUDO�YDULDELOLW\�DQG�GLVWULEXWLRQ�RIVHDEHG�VHGLPHQWV���7KH�ORFDWLRQV�RI�SKRWRJUDSKV�SUHVHQWHG�ODWHU�LQ�WKLV�VHFWLRQ�WKDWLOOXVWUDWH�WKH�PDLQ�EHGIRUP�W\SHV�LGHQWLILHG�DUH�DOVR�VKRZQ�RQ�)LJXUH���
7KH�GHYHORSPHQW�RI�EHGIRUPV�LQ�$UHD�����LQGLFDWH�WKDW�VDQG�LV�QDWXUDOO\�PRELOH�LQWKLV�UHJLRQ�DQG�LV�WUDQVSRUWHG�PDLQO\�GXH�WR�WKH�HIIHFWV�RI�WLGDO�LQIOXHQFH���7KH�JHQHUDOSDWWHUQ�RI�EHGIRUPV�SUHVHQW�LQGLFDWHV�WKDW�VDQG�LV�QDWXUDOO\�HQWHULQJ�WKH�DUHD�IURP�WKHQRUWK�HDVW�DQG�LV�EHLQJ�WUDQVSRUWHG�LQ�D�VRXWK�HDVWHUO\�GLUHFWLRQ��KRZHYHU��WKHUH�DUHORFDO�YDULDWLRQV�ZKLFK�DUH�GLVFXVVHG�LQ�WKH�IROORZLQJ�VHFWLRQ�

*UDSK����7LGDO�'LDPRQG��)��5HODWLYH�6DQG�7UDQVSRUW
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%ULWLVK�0DULQH�$JJUHJDWH�3URGXFHUV�$VVRFLDWLRQ$UHD�����6HDEHG�6HGLPHQW�5HSRUW

&2$67/,1(�6859(<6�(8523(�/7'� 3DJH���5HSRUW�1R������9����),1$/ ��������



%ULWLVK�0DULQH�$JJUHJDWH�3URGXFHUV�$VVRFLDWLRQ$UHD�����6HDEHG�6HGLPHQW�5HSRUW

&2$67/,1(�6859(<6�(8523(�/7'� 3DJH���5HSRUW�1R������9����),1$/ ��������

6HDEHG�VHGLPHQWV��LQ�WKH�VRXWK�RI�WKH�VXUYH\HG�DUHD�DUH�FRPSRVHG�RI�DQ�DOPRVWFRQWLQXRXV�DQG�UHODWLYHO\�WKLFN�VDQG�FRYHU���,W�LV�SUREDEOH�WKDW�WKHVH�VDQGV�ZHUHGHSRVLWHG�LQ�WKH�3OHLVWRFHQH�RU�(DUO\�+RORFHQH�SHULRGV�DW�WKH�QRUWKHUQ�HQG�RI�WKH&RDO�3LW�VHDEHG�GHSUHVVLRQ���7R�WKH�HDVW�DQG�ZHVW��WKHVH�VDQGV�DUH�IHDWXUHOHVV�3KRWR����FRPSDUHG�WR�WKH�FHQWUDO�VHFWLRQ�ZKHUH�PHJDULSSOH�FRYHU�LV�PRUH�FRPPRQ�3KRWR�������7KH�VHGLPHQWV�DUH�ILQH�JUDLQHG�DQG�UDQJH�IURP�ZHOO�VRUWHG�WR�PRGHUDWHO\ZHOO�VRUWHG�VDQGV�
7ZR�GLVWLQFWLYH�W\SHV�RI�PHJDULSSOH�KDYH�EHHQ�GLVWLQJXLVKHG�LQ�WKH�VXUYH\HG�DUHD�
x $Q�H[WHQVLYH�FRYHU�RI�PHJDULSSOH�EHGIRUPV�WKDW�FRPPRQO\�KDYH�WKH�IROORZLQJGLPHQVLRQV��ZDYHOHQJWK�����P�DQG�KHLJKW�RI���P�DUH�IUHTXHQW�LQ�WKH�WKLFN�VDQGEHOW�LQ�WKH�VRXWK�RI�WKH�OLFHQFH�DUHD���/RFDOO\�VXSHULPSRVHG�RYHU�VRPH�RI�WKHPHJDULSSOH�ILHOGV�DUH�FXUUHQW�SDUDOOHO��OLQHDU�EHGIRUP�IHDWXUHV�
x /RFDOLVHG�SDWFKHV�RI�ZHOO�GHILQHG��VKRUW�ZDYHOHQJWK����WR���PHWUH��PHJDULSSOHVDUH�FRPPRQO\�DUUDQJHG�LQ�ULEERQV�ZLWK�WKHLU�VOLJKWO\�VLQXRXV�PHJDULSSOH�FUHVWVRULHQWDWHG�WUDQVYHUVH�WR�WKH�GRPLQDQW�WLGDO�IORZ���7KH�DYDODQFKLQJ�IDFH�RI�WKHVHPHJDULSSOHV�LV�RULHQWDWHG�WRZDUGV�WKH�VRXWK�HDVW��VXJJHVWLQJ�VHGLPHQW�WUDQVSRUWLQ�WKDW�GLUHFWLRQ��7KHVH�SDWFKHV�RFFXU�WKRXJKRXW�WKH�FHQWUDO�DQG�QRUWKHUQ�VHFWRUVRI�WKH�VXUYH\�DUHD�DQG�KDYH�VLPLODU�FRQILJXUDWLRQV�WR�WKDW�VHHQ�LQ�SKRWR����
7KUHH�VPDOO�VDQGZDYH�ILHOGV�RFFXU�LQ�WKH�VRXWK�ZHVWHUQ�VHFWLRQ�RI�WKH�VXUYH\�DUHD�ORFDWHG�RQ�WKH�QRUWK�ZHVWHUQ�IODQN�RI�WKH�&RDO�3LW�VHDEHG�GHSUHVVLRQ���7KHVDQGZDYHV�KDYH�D�KHLJKW�RI�EHWZHHQ���DQG���PHWUHV��ZDYHOHQJWKV�RI�EHWZHHQ����DQG����P��DQG�KDYH�WKHLU�FUHVW�D[HV�RULHQWDWHG�QRUWKHDVW��VRXWKZHVW���3KRWRV���	������7KH�VDQGZDYHV�KDYH�DQ�DV\PPHWULF�FURVV�VHFWLRQDO�SURILOH�WKDW�ZRXOG�WHQG�WRVXJJHVW�WKDW�WKH�SUREDEOH�QHW�GLUHFWLRQ�RI�VHGLPHQW�PRYHPHQW�LQ�WKDW�DUHD�LV�WRZDUGVWKH�QRUWK�ZHVW�FRPSDUHG�WR�WKH�UHJLRQV�VRXWK�HDVWHUO\�WUHQG���7KLV�DSSDUHQW�DQRPDO\PD\�EH�UHODWHG�WR�ORFDOLVHG�FKDQJHV�LQ�WKH�FXUUHQWV�FRPSHWHQF\�WR�WUDQVSRUWVHGLPHQW�RQ�WKH�IORRG�DQG�HEE�WLGDO�F\FOHV�FDXVHG�E\�FKDQJLQJ�VHDEHG�WRSRJUDSK\�7KH�VRXWKHUO\�IORZLQJ�FXUUHQWV�SDVV�RYHU�UHODWLYHO\�VKDOORZ�ZDWHU�DQG�WKHQ�IORZ�LQWRGHHSHU�ZDWHU���$V�WKH�WLGH�SDVVHV�LQWR�GHHSHU�ZDWHU�LW�PD\�VORZ�DQG�VR�UHGXFH�LWVFDSDFLW\�WR�WUDQVSRUW�VHGLPHQW���&RQYHUVHO\�GXULQJ�WKH�QRUWKHUO\�IORZLQJ�WLGH�WKHFXUUHQW�LV�UHVWULFWHG�DV�LW�SDVVHV�IURP�GHHS�ZDWHU�LQWR�VKDOORZHU�ZDWHU�VR�WKH�IORZLQFUHDVHV�DORQJ�ZLWK�LWV�FDSDFLW\�WR�WUDQVSRUW�VHGLPHQW�
$�VPDOO�DUHD�RI�YHU\�ORZ�SURILOH�VDQGZDYHV��ZKLFK�WHQG�WR�KDYH�D�V\PPHWULFDO�FURVVVHFWLRQDO�SURILOH�DUH�SUHVHQW�LQ�WKH�VRXWK�HDVW�RI�WKH�VXUYH\HG�DUHD�DQG�DOVR�FRLQFLGHZLWK�WKH�QRUWK�HDVWHUQ�IODQN�RI�WKH�&RDO�3LW�GHSUHVVLRQ���,W�LV�SRVVLEOH�WKDW�WKHVDQGZDYHV�DUH�HIIHFWLYHO\�WUDSSHG�LQ�WKHLU�SUHVHQW�ORFDWLRQ�GXH�WR�WKH�ORFDO�FKDQJHVLQ�LQHTXDOLW\�RI�WKH�IORRG�DQG�HEE�WLGDO�F\FOHV�DQG�ZHUH�FHUWDLQO\�SUHVHQW�EHIRUH�WKHFRPPHQFHPHQW�RI�GUHGJLQJ�RSHUDWLRQV�



%ULWLVK�0DULQH�$JJUHJDWH�3URGXFHUV�$VVRFLDWLRQ$UHD�����6HDEHG�6HGLPHQW�5HSRUW

&2$67/,1(�6859(<6�(8523(�/7'� 3DJH���5HSRUW�1R������9����),1$/ ��������

*HQHUDOO\�WRZDUGV�WKH�PDUJLQV�RI�WKH�ODUJH�VDQG�ERGLHV�LQ�WKH�VRXWK�RI�WKH�DUHD�DQGVRPH�RI�WKH�VDQG�SDWFKHV��WKH�FRYHUDJH�RI�VDQG�EHFRPHV�LQFRPSOHWH�DQG�SDWFK\�W\SLILHG�E\�WKH�EHGIRUP�FRQILJXUDWLRQ�VHHQ�LQ�3KRWR�����,Q�WKHVH�DUHDV�WKH�XQGHUO\LQJVHGLPHQWV�DUH�SDUWO\�H[SRVHG�DW�WKH�VHDEHG�
7KH�WKLFNQHVV�RI�VDQG�FRYHU�WKLQV�WRZDUGV�WKH�QRUWK�DQG�ZKHUH�WKH�VDQG�WKLFNQHVVUDQJHV�IURP�YHQHHU�XS�WR�UDUHO\�PRUH�WKDQ�D�PHWUH��WKH�VXUIDFH�VDQGV�KDYH�EHHQIRUPHG�LQWR�D�VHULHV�RI�OLQHDU��ULEERQ�OLNH��IHDWXUHV���7KHVH�IHDWXUHV�DUH�DOLJQHG�ZLWKWKHLU�HORQJDWHG�D[LV�SDUDOOHO�ZLWK�WKH�GRPLQDQW�WLGDO�FXUUHQW�GLUHFWLRQV������������DQGPHJDULSSOH�FRYHU��LI�SUHVHQW��LV�JHQHUDOO\�SRRUO\�GHYHORSHG��7KH\�UDQJH�LQ�VL]H�IURPVDQG�VWUHDNV�RYHUO\LQJ�ODJ�JUDYHOV��WKURXJK�VDQG�ULEERQV�WR�HORQJDWHG�VDQG�SDWFKHV�
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)LJXUH����<HDUO\�GUHGJLQJ�LQWHQVLW\�SORWV�
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3KRWR���)HDWXUHOHVV�VDQG\�VHDEHG���+RUL]RQWDO�VFDOH�����P�EHWZHHQ�YHUWLFDO�IL[PDUNV��YHUWLFDO�VFDOH������P�VODQW�UDQJH�EHWZHHQ�KRUL]RQWDO�OLQHV��
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7KH�VRQDUJUDSKV�SURYLGH�D�FRQWLQXRXV�FRYHUDJH�RI�DFRXVWLF�UHIOHFWLRQ�SURSHUWLHV�RIWKH�VXUIDFH�VHGLPHQWV�LQ�$UHD������DQG�IURP�WKLV�GDWD�DUHDV�RI�VLPLODU�DFRXVWLFSURSHUWLHV��DQG�LQIHUUHG�VHGLPHQW�SURSHUWLHV��FDQ�EH�PDSSHG�RXW�RQ�D�FRQWLQXRXVEDVLV�IRU�WKH�ZKROH�RI�WKH�VXUYH\�DUHD���7KLV�PHWKRG�KDV�WKH�DGYDQWDJH�WKDW�WKHERXQGDULHV�EHWZHHQ�GLIIHULQJ�VHGLPHQWV�FDQ�EH�SORWWHG�ZLWK�VRPH�DFFXUDF\���*UDEVDPSOLQJ�RQ�WKH�RWKHU�KDQG�SURYLGHV�GDWD�IURP�GLVFUHWH�SRLQWV�DQG�LQ�DUHDV�RI�UDSLGO\FKDQJLQJ�VHDEHG�VHGLPHQW�W\SHV�L�H��VDQG�ULEERQV�RYHUO\LQJ�ODJ�JUDYHOV��LQWHUSRODWHGJUDLQ�VL]H�SDUDPHWHU�FRQWRXU�PDSV�SURGXFHG�E\�PRGHOOLQJ�VRIWZDUH�PD\�QRW�UHVROYHWKH�ILQH�GHWDLO���7KH�IROORZLQJ�ILJXUHV���WR����VKRZ�YDULRXV�JUDLQ�VL]H�SDUDPHWHUVGHULYHG�IURP�JUDE�DQG�YLEURFRUH�GDWD�FROOHFWHG�LQ�DQG�DURXQG�$UHD������7KH\�VKRZWKH�JHQHUDO�WUHQG�RI�VHGLPHQW�SDUDPHWHUV�EXW�ODFN�WKH�ILQH�GHWDLO��KRZHYHU��WKHUH�LV�DVWURQJ�FRUUHODWLRQ�EHWZHHQ�WKH�FKDQJHV�LQ�VHGLPHQW�SDUDPHWHUV��WKH�XQGHUO\LQJJHRORJ\�DQG�EDWK\PHWULF�FRQWRXUV�
)LJXUHV���	����PHDQ�DQG�WKH�PHGLDQ�VHGLPHQW�SDUDPHWHUV�VKRZ�WKDW�WKH�FRDUVHUVHGLPHQWV�OLH�LQ�D�EDQG�WUHQGLQJ�WKURXJK�WKH�FHQWUH�RI�WKH�OLFHQFH��MXVW�WR�WKH�QRUWK�RIWKH�&RDO�3LW�VHD�EHG�GHSUHVVLRQ���$�FRPSDULVRQ�RI�WKH�PHGLDQ�DQG�PHDQ�JUDLQ�VL]HVVKRZV�WKDW�WKH�FHQWUH�RI�JUDYLW\�RI�WKH�IUHTXHQF\�GLVWULEXWLRQ�JHQHUDOO\�WHQGV�WRZDUGVWKH�ILQHU�IUDFWLRQV�SUHVHQW�ZLWKLQ�WKH�VDPSOH�
)LJXUH�����D�FRQWRXU�SORW�RI�WKH�,QFOXVLYH�*UDSKLF�6RUWLQJ�FKDUDFWHULVWLFV�RI�WKHVHGLPHQWV�VKRZ�WKDW�LQ�WKH�VRXWKHUQ�UHJLRQ�WKH�VDQG\�VHGLPHQWV�UDQJH�IURP�EHLQJYHU\�ZHOO�VRUWHG�WR�PRGHUDWHO\�ZHOO�VRUWHG���$Q�DSSDUHQW�VRUWLQJ�DQRPDO\�RFFXUVDURXQG�VDPSOH�QXPEHU�5�����ZKLFK�LV�YHU\�SRRUO\�VRUWHG�EXW�OLHV�ZLWKLQ�D�ZHOO�VRUWHGUHJLRQ�����7KH�DQRPDO\�LV�GXH�WR�WKH�YHU\�KLJK�SHUFHQWDJH�RI�VHGLPHQW�ILQHU�WKDQ���PLFURQV�LQ�WKH�VDPSOH����6RUWLQJ�GHSHQGV�WR�D�FHUWDLQ�H[WHQW�RQ�WKH�JUDLQ�VL]H�RI�WKHPDWHULDO�DQG�LV�OLNHO\�WR�EH�EHWWHU�LQ�VDQG�WKDQ�FRDUVHU�PDWHULDO�EXW�GHWHULRUDWHV�DJDLQLQ�YHU\�ILQH�VHGLPHQWV����7KH�VRUWLQJ�JUDGLHQW�UDSLGO\�LQFUHDVHV�DZD\�IURP�WKH�VDQG\DUHDV�LQ�WKH�VRXWK�DQG�LV�PDLQO\�YHU\�SRRUO\�VRUWHG�LQ�WKH�UHJLRQV�ZLWK�KLJKHU�JUDYHOFRQWHQW�
7KH�,QFOXVLYH�*UDSKLF�6NHZQHVV�FKDUDFWHULVWLFV�RI�WKH�VHGLPHQWV�DUH�VKRZQ�LQ)LJXUH������ 7KH�VDQG\�VHGLPHQWV�LQ�WKH�VRXWK�WHQG�WR�EH�VWURQJO\�VNHZHG�WRZDUGVWKH�FRDUVHU�SDUWLFOHV�ZLWKLQ�WKH�WDLOV�RI�WKH�JUDLQ�VL]H�GLVWULEXWLRQ��KRZHYHU��WKHUH�DUHORFDOLVHG�SDWFKHV�ZKHUH�WKH�VHGLPHQWV�DUH�VNHZHG�WRZDUGV�WKH�ILQHU�SDUWLFOHV���7KHVHGLPHQWV�RI�WKH�FHQWUDO�DQG�QRUWKHUQ�VHFWRUV�RI�WKH�OLFHQFH�WHQG�WR�EH�SRVLWLYHO\VNHZHG�DQG�FRLQFLGH�ZLWK�FRDUVH�VHDEHG�VHGLPHQWV�
7KH�FRQWRXU�SORW�RI�*UDSKLF�.XUWRVLV��)LJXUH�����VKRZV�WKDW�LQ�WKH�VRXWK�WKH�VDQGVKDYH�D�YHU\�OHSWRNXUWLF��SHDNHG��JUDLQ�VL]H�GLVWULEXWLRQ�LQGLFDWLQJ�WKH�GRPLQDQFH�RI�DQDUURZ�UDQJH�RI�SDUWLFOH�VL]HV�ZKHUH�DV�WKRVH�LQ�WKH�FHQWUDO�DQG�QRUWKHUQ�VHFWRUV�WRUDQJH�IURP�YHU\�SODW\NXUWLF�WR�SODW\NXUWLF��IODW��LQGLFDWLQJ�D�EURDG�UDQJH�RI�SDUWLFOHVL]HV�
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