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�,1752'8&7,21��� $FFRUGLQJ�WR�PDQ\�VSHFLDOLVWV�DQG�H[SHUWV�IURP�WKH�PLQLQJ� VHFWRU�� VWLOO�PDQ\� XQGLVFRYHUHG� UHVHUYHV� DUH� LQ�RXU� FRXQWULHV�� ,UDQ
V� DEXQGDQW� PLQHUDO� UHVRXUFHV�LQFOXGHV� JROG�� ]LQF�� FRSSHU�� LURQ� RUH�� FKURPLWH�� FRDO��DQG���� 7KDW� DOVR� LQ� DGGLWLRQ� WR� RYHUFRPH� WKH� LQWHUQDO�QHHGV��KDV�WKH�DELOLW\�WR�H[SRUW�RXW�RI�WKH�FRXQWU\��,Q� UHFHQW� \HDUV�� H[SRUWV� RI�PLQHUDOV�ZLWK� KLJKHU� YDOXH�DGGHG�KDV�EHHQ�VHULRXVO\�FRQVLGHUHG�E\�DXWKRULWLHV�DQG�WKH�SULYDWH� VHFWRU�� �7KH�SULYDWH�VHFWRU� LQ�PLQLQJ�VHFWRU�ZDV�PRUH�PXWHG� LQ� UHFHQW� \HDUV� �� 7KH� SULYDWH� VHFWRUV��QRZ� ZLWK� WKH� UHFHQW� SURFODPDWLRQ� RI� /HDGHU� RI� ,UDQ��DERXW� � $UWLFOH� ���� SURYLGHV� WKHLU� SUHVHQFH� LQ� ODUJH�PLQHV��+LWKHUWR�� 2XU� *RG�JLYHQ� EOHVVLQJV� �PLQHUDOV�� DUH� QRW�XVHG� WKH� FRUUHFWO\� IRU� DQ\� UHDVRQ� DQG� � LQYHVWPHQWV�ZKLFK� KDYH� EHHQ� SHUIRUPHG� LQ� WKH� PLQLQJ� VHFWRU� � � LQ�RWKHU�SDUWV�RI�WKH�FRXQWU\�LV�OHVV���7KLV�VKRXOG�SURYLGH�D�JRRG�RSSRUWXQLW\�IRU�WKH�SULYDWH�VHFWRU�WR�EH�HQWHUHG�WKH�LQGXVWULHV� WKDW� ZHUH� SUHYLRXVO\� PRQRSROL]HG� E\� WKH�JRYHUQPHQW��

7KHUH�D�KLJK�SRWHQWLDOV�RI�PLQHUDOV�LQ�,UDQ���)RU�H[DPSOH�ZKHQ� ZH� FRPSDUH� WKH� 6DUFKHVKPH� FRSSHU� DIWHU�LQYHVWPHQWV�ZKLFK� KDYH� EHHQ� GRQH� LQ� 6RQJ� RQ� FRSSHU�PLQH�� ZH� � REVHUYH� WKDW� LW� KDV� PRUH� DGYDQWDJHV� WKDQ��6DUFKHVKPH� FRSSHU�� � ,Q� ,URQ� RUH� WKH� FXUUHQW� UDWH� RI�H[SORLWDWLRQ� FDQQRW� EH� FRPSDUHG� ZLWK� SUHYLRXV� \HDUV�DQG� DERXW� � WKH� ]LQF�DQG� OHDG� ��KDV�EHHQ� � H[SRUWHG� UDZ�PDWHULDOV�RI�WKHP��PLQHUDO�VRLO����QRZ����LWV�H[SRUW�LV�DV��LQJRW�DQG�LQ�WKH�QHDU�IXWXUH���WKH�H[SORLWDWLRQ�RI�EDU�DOVR�ZLOO�EH�FUHDWHG�DQG�ZH�KDYH�VDPH�VWDWH�DERXW�WKH�JROG��7KHVH� DGYDQWDJHV� VKRZ� WKDW� LQ� HDFK� SDUW� RI� PLQHUDO�PDWHULDOV��WKDW�DQ�LQYHVWPHQW�LV�WKHUH���RXU�FRVW�ZHUH�ORZ�DQG�HFRQRPLFDO���,QYHVWPHQW� LQ� � PLQLQJ� VHFWRU� IRU� RSWLPXP� XWLOL]DWLRQ��IURP� WKH� PLQHV� RG� FRXQWU\� DQG� � PLQHUDO� SURGXFWV�SURFHVVLQJ� � LQ� DGGLWLRQ� WR�SURYLGH� � WKH�HPSOR\PHQW�RI�LQGLJHQRXV� SHRSOH� LQ� GLIIHUHQW� SDUWV� RI� FRXQWU\� �� ZLOO�DOVR� EULQJ� D� KLJK� DGGHG� YDOXH� � WKDW� XQGHUOLH� WKH�GHYHORSPHQW� RI� WKH� FRXQWU\� �� 7KH� H[SRUW� RI� PLQHUDOV�GXULQJ�WKH�SUHYLRXV�GHFDGH�KDG�D�GHVLUHG�SURFHVV�� �)RU�H[DPSOH��ZH�VDZ�D�EHWWHU�JURZWK�VLQFH�WKH�UHOHDVH�WLPH�RI� FHPHQW� H[SRUWV�� 7KH� LPSRUWDQW� SRLQW� WKDW� LV�
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FRQVLGHUHG� OHVV� �� LV� WKLV� WKDW� � IHZHU� JRRGV� PXVW� EH�H[SRUWHG� �� EXW� ZH� VKRXOG� DFKLHYH� PRUH� PRQH\��*HQHUDOO\���WKH�FRXQWULHV�WKDW�KDYH��WKH�PDVV�SURGXFWLRQ�VXFK�DV�FKLQD���MDSDQ�DQG�RWKHU�(XURSHDQ�FRXQWULHV��QHHG�WKH� UDZ� PDWHULDOV�� :KLOH�� WKH� PRVW� RI� WKHVH� FRXQWULHV��WKDW�KDYH�PDVV�SURGXFWLRQ�DQG�DEXQGDQW�H[SRUWV���GRQ¶W�KDYH� WKH� UDZ�PDWHULDOV�DQG�XVH�RI�RWKHU� FRXQWULHV� UDZ�PDWHULDOV� OLNH� XV� �,UDQ�� �� KHQFH� �� ZH� PXVW� GXULQJ� WKH�H[SORLWDWLRQ� RI� UDZ� PDWHULDOV� � RI� RXU� FRXQWU\� �� GRQ¶W�H[SRUW� WKHP�LQ�D�UDZ�IRUP�DQG�H[SRUW� WKHP�ZLWK�PRUH�DGGHG� YDOXH� PLQLPDOO\� E\� PDNLQJ� � � SURFHVVHV� RQ� WKH�UDZ�PDWHULDOV����7R� HVFDSH� IURP� VLQJOH�SURGXFW� HFRQRP\� EDVHG� RQ� RLO�H[SRUWV� DQG� GLYHUVLI\� WKH��� SURGXFWLRQ� DQG� H[SRUWV� � LQ�RUGHU� WR� VXVWDLQ� HFRQRPLF� JURZWK� DQG� SURVSHULW\��PLQLQJ� LQGXVWU\� GHYHORSPHQW� VHULRXVO\� FDQ� EH�FRQVLGHUHG� DV� D� EDVLF� JXLGHOLQH�� ,Q� PRVW� FRXQWULHV� ��PLQHUDOV� LV� DFFRXQWHG� DV� � WKH� PDLQ� SURGXFW� � RI�SURGXFWLRQ� SURMHFW� DQG� LWV� FRQVXPSWLRQ� LV� RQH� RI� � WKH��FHUWDLQ� VWDQGDUGV� RI� HYDOXDWLQJ� WKH� LQGXVWULDO� DQG�HFRQRPLF�SURVSHULW\�DQG�GHYHORSPHQW�RI�HDFK�FRXQWU\���EHFDXVH�WKH�PLQHUDO�SURGXFWV��DUH�DSSOLHG�LQ�PRVW�RI�WKH�DJULFXOWXUDO���LQGXVWULDO�SURGXFWV���2QH�RI� WKH�PDLQ� IDFWRUV� LQ�GHWHUPLQLQJ� WKH�SURGXFWLRQ�DPRXQW� RI� HDFK� � FRXQWU\� LV� H[LVWDQFH� RI� D� JUHDWHU�PDUNHW��2QH� SDUW� RI� WKLV�PDUNHW� LV� WKH� LQWHUQDO�PDUNHW�WKDW�DORQJ�ZLWK�WKH�HFRQRPLF�GHYHORSPHQW�SURFHVV�ZLOO�EH� JURZLQJ�� � EXW� � JDLQLQJ� PRUH� PDUNHW� VKDUH� � LQ� WKH�H[WHUQDO�PDUNHW��VSHFLDOO\��LQFUHDVH�RI�IRUHLJQ�H[FKDQJH�HDUQLQJV�DQG�PRUH�SRVLWLYH�EDODQFH�RI�IRUHLJQ�SD\PHQWV�DOVR�KDV�WKH�VSHFLDO�LPSRUWDQFH�LQ�JURZWK�RI�SURGXFWLRQ�UDWH��,I�WRGD\��RXU�FRXQWU\�LQ�LWV�ILYH�\HDUV�SURJUDP�FODLPV�WR�JHW�ULG�RI�WKH�VLQJOH�SURGXFW�HFRQRP\�RI�RLO����WKHUHIRUH�PXVW� LGHQWLI\� DQG� XVHG� WKH� PLQHUDOV� � DQG� REWDLQ� WKH�JOREDO� PDUNHWV� RI� H[SRUWV� SURGXFWV� �� WKHUHIRUH� �� WKH�QHFHVVLW\�RI�UHVHDUFK��LQ�WKH�ILHOG�RI�PLQHUODV�H[SRUW�DV�RQH� RI� WKH� HIIHFWLYH� VHFWRUV� RQ� WKH� JURZWK� DQG�GHYHORSPHQW�RI��PDUNHWLQJ�PL[�HOHPHQWV�HIIHFW����SODFH���HOHPHQWV��DQG�LWV�VXE�YDULDEOHV��RQ�WKH�PLQHUDOV�H[SRUWV�RI�,UDQ���FDQ�EH�REVHUYHG�DV�DQ�HVVHQWLDO�LVVXH��7KH�UHVHDUFK�REMHFWLYHV�,QYHVWLJDWLQJ�WKH�HIIHFW�RI�PDLQ�HOHPHQW�RI�SODFH� � �DQG�VXE�YDULDEOHV�UHODWHG�WR��WKH�PLQHUDOV�H[SRUWV�RI�,UDQ���5HVHDUFK�K\SRWKHVLV���,PSRUWDQW�K\SRWKHVLV���WKH�SURPRWLRQ��HOHPHQW�LV�RQH�RI�WKH�HIIHFWLYH�IDFWRUV�LQ�WKH�PLQHUDOV�H[SRUWV��6XE�K\SRWKHVLV���WKH�HVWDEOLVKPHQW�RI�IUHH�WUDGH�KDV�WKH�PRVW� HIIHFW� RQ� WKH� PLQHUDOV� H[SRUWV� DPRQJVW� WKH�FRQVWLWXWLYH�VXE�YDULDEOHV�RI�SODFH��HOHPHQW������5HVHDUFK�VFRSH���3ODFH����WKLV�VWXG\�KDV�EHHQ�GRQH�LQ�WKH�ZKROH�FRXQWU\���FRPSDQLHV�DQG�LQVWLWXWHV�ZKLFK��ZHUH�UHODWHG��VRPHZKDW�ZLWK�PLQHUDOV�DQG�PLQHUDO��LQGXVWULHV���DQG��KDYH�D��UROH�LQ� WKH� SURGXFWLRQ� DQG� GLVWULEXWLRQ� � RI� PLQHUDOV� WKDW�

LQFOXGH��WKH�ZKROH� � LQGXVWULHV� �� � WUDLQLQJ�DQG�DFDGHPLF�FHQWHUV� �� FRPSDQLHV� DQG� � SXEOLF� DQG� QRQ�SXEOLF�LQVWLWXWLRQV� WKDW� DUH� VRPHZKDW� � HIIHFWLYH� RQ� WKH�SURGXFWLRQ�DQG��VDOHV��DQG�H[SRUWV�RU�VXSSO\LQJ�WKH�SDUWV�DQG�PDFKLQHULHV�RG�LQGXVWULHV����7LPH���WKH�VWDUW�RI�WKH�UHVHDUFK�SURMHFW��LQ�WKLV�ILHOG�ZDV��IURP�HDUO\�������DQG�DERXW���\HDUV�ZLOO�EH�FRQWLQXHG��2EMHFW� LQ� WKLV� UHVHDUFK�� ZH� VWXG\� �� DQDO\]H� DQG�SULRULWL]H� � LQ� ILHOG�RI�PDUNHWLQJ�PL[� �RI� WKH�SURPRWLRQ���HOHPHQW�DQG�LWV�RWKHU�FRQVWLWXWLYH�HOHPHQW�����
�0(7+2'2/2*<�7KH�PHWKRG�XVHG� LQ� WKLV� VWXG\�LV� GHVFULSWLYH�DQDO\WLFDO�VXFK�WKDW�GXULQJ��WKH�GHVFULSWLRQ�RI�DFKLHYHG�GDWD����ZH�ZLOO� DQDO\]H� WKHP� DQG� ZH� KDYH� D� ILHOG� UHVHDUFK� ��0HDQZKLOH�� VWDWLVWLFDO� SRSXODWLRQ� RI� WKLV� UHVHDUFK�LQFOXGHV�ZKROH�LQGLYLGXDOV��WKDW��LQ�RXU�FRXQWU\�KDYH�DQ�H[SHULHQFH�LQ�WKH�ILHOG�RI�PLQHUDOV�VXFK�WKDW�KDYH�D�UROH�LQ�WKH�SURGXFWLRQ��GLVWULEXWLRQ��DQG�H[SRUWV�RI�PLQHUDOV�DQG�WKH\�DUH�DERXW�����LQGLYLGXDOV���6DPSOLQJ�DQG�VDPSOH�VL]H�GHWHUPLQLQJ�PHWKRG��2XU�FRQVLGHUHG��PHWKRG�RI�VDPSOLQJ��LQ�WKLV�UHVHDUFK�LV�VWUDWLILHG�� DFFLGHQWDO� W\SH�� 7KHUHIRUH� �� WKH� ZKROH�FRPSDQLHV� DQG� PDQXIDFWXULQJ� DQG� SROLF\� PDNLQJ�FHQWHUV��LQ�WKH�PLQHUDOV�VHFWRU�DQG�DVVRFLDWHG�VFLHQWLILF�DQG� DFDGHPLF� FHQWHUV� � WKDW� KDYH� D� UROH� LQ� � WKH�GHYHORSPHQW�RI��RXU�FRXQWU\�PLQHUDO�LQGXVWULHV�����KDYH�EHHQ� LGHQWLILHG� � DQG� OLVWHG� � DQG� H[SHUWV� RI� LW� DOVR�LGHQWLILHG� DQG� EDVHG� RQ� WKH� LPSRUWDQFH� DQG� VL]H� RI��VWDWLVWLFDO�SRSXODWLRQ���VRPH�TXHVWLRQQDLUHV�ZHUH�VHQW�WR�WKHP���
'HWHUPLQLQJ�WKH�VDPSOH�VL]H����:H� KHUH� XVH� WKH� UDWLRV� PHWKRG� �� VXFK� WKDW� LQLWLDOO\� D�SULPDU\� VDPSOH� DERXW� ��� FDVHV� VKRXOG� EH� GLVWULEXWHG��DQG�E\�FRGLQJ�WKH�HOHPHQWV��IDFWRUV��DQG�PDUNHWLQJ�PL[�YDULDEOHV���SODFH���DQG�GHWHUPLQLQJ�WKH�PRUH��DQG�PDQ\�PRUH�DQVZHUV�DV�WKH�VXFFHVV�UDWLR��SURVSHULW\�UDWLR��DQG�IRU� WKH� � PDUNHWLQJ� PL[� YDULDEOH� �� WKLV� UDWLRV� ZDV�DFKLHYHG�DERXW�������:LWK�WKH�FRQILGHQFH�OHYHO�RI������DQG�HUURU�RI�����DQG�FRQVLGHULQJ�WKH�IROORZLQJ�IRUPXOD��WKH�VDPSOH�VL]H�LV�FDOFXODWHG�DV�IROORZ���1 �����î��������������� �� !�������RU�1 ��SR�TR���]D�����G������������
7KHUHIRUH���WKH�GHVLUHG�QXPEHU�RI�VDPSOHV�ZDV�DFKLHYHG�WKDW�ZDV� ���� LQGLYLGXDOV� DQG� DFFRUGLQJ� WR� WKLV� � DERXW�����TXHVWLRQQDLUH�ZHUH�VHQW�LQ�ZKLFK������TXHVWLRQQDLUH�ZHUH� WUXH� DQG� DFFHSWDEOH� DQG� LWV� UHVXOWV� ZHUH�LQYHVWLJDWHG�DQ�XVHG����'DWD�FROOHFWLQJ�PHWKRG��



-RXUQDO�RI�$PHULFDQ�6FLHQFH���������������������������������������������������������������KWWS���ZZZ�MRIDPHULFDQVFLHQFH�RUJ

�����

7R� FROOHFW� GDWD�ZH� XVHG� RI� TXHVWLRQQDLUH� VXFK� WKDW� LWV�TXHVWLRQV� LQFOXGHV����TXHVWLRQV� LQ�ZKLFK� WKRVH�DUH� IRU�PHDVXULQJ�WKH�HIIHFW�RI�WKH�SODFH��� IDFWRU�VXE�YDULDEOHV�RQ�WKH�PLQHUDOV�H[SRUWV����

7KH�PHDVXUHG�YDULDEOHV��7R� FDOFXODWH� WKH� PDLQ� PDUNHWLQJ� PL[� YDULDEOH�HIIHFWLYHQHVV�RI�SODFH��RQ�WKH�PLQHUDOV�H[SRUWV�WRWDOO\����VXE�YDULDEOHV�ZHUH�FRQVLGHUHG�VXFK�WKDW�IRU�HDFK�RQH�RI�WKH� YDULDEOHV� � ZDV� SUHVHQWHG� D� TXHVWLRQ� WKDW� KDV� DQ�DFFHSWDEOH�UHODWLRQ�ZLWK��WKH�PDLQ�IDFWRU�����6FDOLQJ���7R�FDOFXODWH��WKH�DIRUHPHQWLRQHG�YDULDEOHV�ZHUH�XVHG�RI�/LNHUW�VFDOH�����SRLQWV��VXFK�WKDW�WKH�UDQJH�RI�YHU\�KLJK���WR�YHU\�ORZ�ZHUH�FRQVLGHUHG�IRU�WKH�TXHVWLRQ��WKHQ�ZLOO�EH�JUDGHG�LQ�D�UDQJH�IURP����WR���DQG�LQ�PHDVXULQJ�WKH�PDLQ� YDULDEOHV� LV� XVHG� RI� WKH� FRQVWLWXWLYH� YDULDEOHV�DYHUDJH��DQG�WKHQ�ZLOO�EH�HQFRGHG�DV��WKH�IROORZLQJ��� $�� )URP����WR���FRQYHUWHG�WR���WLWOHG�DV�YHU\�ORZ%�� )URP����WR���FRQYHUWHG�WR���WLWOHG�DV�ORZ&�� )URP����WR���FRQYHUWHG�WR���WLWOHG�DV�KLJK'�� )URP����WR���FRQYHUWHG�WR���WLWOHG�DV�YHU\�KLJK
7KH�YDOLGLW\�DQG�UHOLDELOLW\�RI�TXHVWLRQQDLUHV��7R� DXWKHQWLFDWH� WKH� TXHVWLRQQDLUHV� YDOLGLW\� �� � WKH�YDULDEOHV�DQG�JDXJH�LQGLFHV�RI�PDUNHWLQJ�PL[�HOHPHQWV��KDYH� EHHQ� LGHQWLILHV� DQG� LQ� WKLV� UHJDUG� �� VLPSOH� � DQG�XQGHUVWDQGDEOH� � TXHVWLRQV� ZHUH� SUHSDUHG� � ZLWK�FROODERUDWLRQ� RI� H[SHUWV� � DQG� WKH� SURMHFW� DQG� UHVHDUFK�SURFHVV�XVLQJ�WKH���H[SHUWV�RSLQLRQV�ZHUH�UHYLHZHG�DQG�PRGLILHG� DQG� IRU� ILQDO� FRQWUROOLQJ� DERXW� ���TXHVWLRQQDLUHV�ZHUH�VHQW�DQG�DPELJXLWLHV�ZHUH�UHVROYHG��([WHUQDO�YDOLGLW\�RI�TXHVWLRQQDLUHV�WKURXJK�DQ�RYHUYLHZ�KDV�EHHQ�GRQH�VXFK�WKDW�LQ�WKLV�FDVH�DOVR�DERXW����FDVHV��I�TXHVWLRQQDLUHV� VHQW�DQG� LQ�DQ� LQWHUYDO�RI� ���GD\V�DV�WKH� QXPEHU� RI� UHVSRQGHQWV� DJDLQ� DQVZHUHG� WKH�TXHVWLRQQDLUHV� DQG� REWDLQHG� UHVXOWV�ZHUH� PDWFKHG� DQG�FRPSDUHG�ZLWK�HDFK�RWKHU� VXFK� WKDW� VWDWLVWLFDO� DQDO\VLV�VKRZHG��D�FRUUHODWLRQ�EHWZHHQ�JURXSV�RI��TXHVWLRQQDLUHV�DERXW� ��� �� � WKDW� WKLV� FDQ� FRQILUPV� WKH� YDOLGLW\� RI��TXHVWLRQQDLUHV��� 'HVFULSWLYH�DQG�VWDWLVWLFDO�DQDO\VLV�PHWKRG��'HVFULSWLYH�� LQ� WKLV� SDUW� � E\� VWDWLQJ� � WKH� UHODWLYH�IUHTXHQFLHV���JLYHQ�UHVSRQVHV�WR�HDFK�TXHVWLRQ����DQG�LQ�DFKLHYLQJ�WKH��PDUNHWLQJ�PL[�HOHPHQW����ZDV�FRQVLGHUHG�DQG�GHVFULEHG� WKH�DYHUDJH� �RI�DOO�FRQVWLWXWLYH�YDULDEOHV�DQG��VXFK�WKDW��WKH�WKH�GDWD�GHVFULSWLRQ�ZDV�LQ�WZR�IRUPV��DQG� LQ� WKH� UDQJH� RI� YHU\� ORZ� WR� YHU\� KLJK� DQG� LQ� WKH�RWKHU�RQH�LQ�WKH�UDQJH��RI��YHU\�ORZ�WR��PHGLXP�DQG�KLJK�WR�YHU\�KLJK����:H�XVHG�RI�WKH�UDWLRV�WHVW��LQ�WKH�VWDWLVWLFDO�DQDO\VLV�RI�WHVW�WDEOH����DQG�LQ�WKH�WZR�VSHFWUDO�FODVVLILFDWLRQ��L�H��ORZ�DQG� � YHU\� ORZ� �� � WKH� SHUFHQWDJH�RI� KLJK� DQG� YHU\� KLJK�

UHVSRQVHV�� WR�HDFK�TXHVWLRQ� �DV� WKH�SURVSHULW\� UDWLR��3��ZDV� FRQVLGHUHG� DQG� WKLV� UDWLR� LV� DQDO\]HG� DV� WKH�IROORZLQJ����%DVLV�DQG�FULWHULD�IRU�GHFLVLRQ�PDNLQJ��LV�WKH�PD[LPXP�DFFHSWDEOH� UDWLR� LQ� WKH� VWDWLVWLFDO� SRSXODWLRQ� ZLWK�FRQILGHQFH� RI� ��� �� DQG� DFFRUGLQJ� WR� WKLV� �� UDQNLQJ�SULRULW\��RI�HDFK�SDUW�LQ�FRPSDULVRQ�ZLWK�RWKHU�SDUWV�DQG�HDFK�YDULDEOH�ZLWK�RWKHU�FRQVWLWXWLYH�VXE�YDULDEOHV��DQG�HDFK�GHWHUPLQHG�HOHPHQW� �IDFWRU��DQG� WKLV� UDQNLQJ�DV�D�FULWHULD� IRU� GHFLVLRQ� PDNLQJ� PDQDJHPHQW� ZHUH�FRQVLGHUHG�DQG�ZDV�FDOFXODWHG�DV�WKH�IROORZLQJ���7KH�UDWLR�WHVW���$V� ZH� NQHZ� LQ� VRPH� FDVHV� �� WKH� UHVHDUFKHUV� LV�LQWHUHVWHG��WR�VWXG\�WKH�VSHFLILF�UDWLR�LQ�WKH�SRSXODWLRQ��WKHUHIRUH� IRU� WKLV� SXUSRVH� LV� QHFHVVDU\� D� VDPSOH� WR� EH�WDNHQ��DQG�GHVLUHG�UDWLR����WR�EH�FDOFXODWHG�LQ�WKLV�UDWLR�DQG�WKHQ�LW��LV�FODPHG�DERXW�WKH�UDWLR�RI�SRSXODWLRQ�WKDW�PXVW�EH��WHVWHG��DQG�HYDOXDWHG�WR�EH�FRQILUPHG�ZLWK�WKH�FRQILGHQFH�RI��������WKHUHIRUH���ZH�GR�WKH�IROORZLQJ�IRU�WKLV�SXUSRVH����)LUVW� VWHS�� UHVHDUFK� K\SRWKHVLV� DQG� LWV� UHFLSURFDO�K\SRWKHVLV��&ODLPV�PDWHULDOL]HG� LQ� WKH� VWDWLVWLFDO�SRSXODWLRQ� DV� WKH�IROORZLQJ���$��+ ��3���3��+��3�!�3��%��+��3!3��+��3�3��&���+���3��3��+��3 3����
7HVW�VWDWLVWLFV��:KHQ�Q LV�JUHDWHU�WKDQ����RU�LQ�RWKHU�ZRUGV��QS�DQG�QT�DUH�ERWK�JUHDWHU�WKDQ�WKH�QXPEHU�������7KH�WHVW�VWDWLVWLF�KDV� DQ� DSSUR[LPDWH� QRUPDO� GLVWULEXWLRQ� � DQG� LV�FDOFXODWHG�XVLQJ�WKH�IROORZLQJ�ZD\���
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7KH� PD[LPXP� DFFHSWDEOH� UDWLR� LQ� WKH� VWDWLVWLFDO�SRSXODWLRQ��:KHQ�WKH�UHVHDUFKHU��ZDQW�WR�FRPSDUH�WRJHWKHU��WKH�UROH�RI�YDULRXV�IDFWRUV�LQ�WKH�UHVHDUFK�EDVHG��RQ�WKH�VWDWLVWLFDO�HUURU�DQG�REWDLQ� WKH�PD[LPXP�DFFHSWDEOH� UDWLR� � LQ� WKH�SRSXODWLRQ� �� WKHUHIRUH� �VKRXOG�=�EH�VHOHFWHG� � VXFK� WKDW��ZH� WR� EH� SODFHG� LQ� D� ERXQGDU\� WKDW� WKH� DVVXPSWLRQ� RI�]HUR�QRW�WR�EH�UHMHFWHG��DQG�WKLV�YDOXH��LV�WKH�UDWLR�RI�S���
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WKH� PD[LPXP� �� SHUFHQW� L�H� LV� ����� �� WKDW� LWV� =�DFFRUGLQJ� WR� WKH� IROORZLQJ� IRUPXOD� � LV� ����� VOLJKWO\�ORZHU�WKDQ��������
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,Q�WKH�IROORZLQJ�IRUPXOD�� R3 LV�XQNQRZQ�DQG�VPDOOHU�
URRW�RI�EHORZ�HTXDWLRQ�LV�WKH�PD[LPXP�DFFHSWDEOH�UDWLR���
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��� $FKLHYLQJ� WKH� VWDWLVWLFV� DQG� UHTXLVLWH�LQIRUPDWLRQ�FDQ�EH�GRQH�VWURQJO\���� 7KH�LQIRUPDWLRQ�RIWHQ�LV�ROG�DQG�QRW�XSGDWHG���� $YDLODEOH� LQIRUPDWLRQ� LV� GLVSHUVHG� DQG� LVODQG�IRUP�DQG�KDV�QRW�ORJLFDO�DQG�DFFXUDWH� UHODWLRQ�ZLWK�HDFK�RWKHU����� /DFN�RI�DFFXUDWH�UHODWLRQ�RI�PLQLQJ�VHFWRU�DQG�XQLYHUVLWLHV�DQG�VFLHQWLILF�FHQWHUV�DERXW�WKH�UROH�DQG�SODFH�RI�PLQHUDOV� LQ�GHYHORSPHQW�RI�QRQ�RLO�H[SRUWV���

5(68/76�$1'�),1',1*����������������������������������������������������������������������7DEOH����6HFRQGDU\�YDULDEOHV�RI�WKH�3ODFH��
�

1R�
� 7KH�UHODWLYH�DEXQGDQFHV��SHUFHQW�� �

9HU\�KLJK� �KLJK� �$YHUDJH� �/RZ� 9HU\�ORZ� �
1

� 7KH�LPSRUWDQFH�RI�VHD�URXWHV� ����� ����� ����� ���� ���� ����
� 7KH�LPSRUWDQFH�RI�ODQG�URXWHV�ZLWK�UDLOLQJ� ����� ����� ���� ���� ���� ����
� 7KH�LPSRUWDQFH�RI�GLVWULEXWLRQ�E\�WUXFN� ����� ����� ����� ����� ���� ����
� 7KH�LQIOXHQFH�RI�QHFHVVDU\�GLYHUVLW\�LQ�PDQ\�NLQGV�RI�PLQHUDOV� ����� ����� ����� ���� ���� ����
� 7KH�LQIOXHQFH�RI�VWRFNV� ����� ����� ����� ���� ���� ����
� 7KH�LQIOXHQFH�RI�VWRFNV�LQ�ZRUOG� ����� ����� ����� ���� ���� ����
� 7KH�LPSRUWDQFH�RI�D�SURSHU�FRPELQDWLRQ�RI�VHD�DQG�ODQG�URXWHV� ����� ����� ����� ���� ���� ����
� 7KH�LQIOXHQFHV�RI�FRQWDLQLQJ�WKH�PLQHUDO�VXSSO\� ����� ����� ����� ���� ���� ����
� 7KH�LQIOXHQFH�RI�PLQHUDO�FRVW� ����� ����� ����� ����� ���� ����
��� 7KH�VWDWXV�RI�UHFRJQLWLRQ�WKH��JOREDO�EX\HUV� ����� ����� ����� ���� ���� ����
��� 7KH�LQIOXHQFH�RI�PLQHUDO�JHRJUDSKLF�FHQWHUV�	�SODFHV� ����� ����� ����� ���� ���� ����
��� 7KH�LQIOXHQFH�RI�IRUHLJQ�LQYHVWPHQW� ����� ����� ����� ���� ���� ����
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7DEOH����WKH�UHODWLYH�DEXQGDQFHV�SHUFHQW�LQ�UHVSRQVH�WR�VHFRQGDU\�YDULDEOHV�RI�WKH�ORFDWLRQ�HOHPHQW�
�1R� � 7KH�UHODWLYH�DEXQGDQFHV��SHUFHQW�� �

KLJK���YHU\�KLJK� �YHU\�ORZ���DYHUDJH� �1
� 7KH�LPSRUWDQFH�RI�VHD�URXWHV� ����� ����� ����
� 7KH�LPSRUWDQFH�RI�ODQG�URXWHV�ZLWK�UDLOLQJ� ����� ����� ����
� 7KH�LPSRUWDQFH�RI�GLVWULEXWLRQ�E\�WUXFN� ����� ����� ����
� 7KH�LQIOXHQFH�RI�QHFHVVDU\�GLYHUVLW\�LQ�PDQ\�NLQGV�RI�PLQHUDOV� ����� ����� ����
� 7KH�LQIOXHQFH�RI�VWRFNV� ����� ����� ����
� 7KH�LQIOXHQFH�RI�VWRFNV�LQ�ZRUOG� ����� ����� ����
� 7KH�LPSRUWDQFH�RI�D�SURSHU�FRPELQDWLRQ�RI�VHD�DQG�ODQG�URXWHV� ����� ����� ����
� 7KH�LQIOXHQFHV�RI�FRQWDLQLQJ�WKH�PLQHUDO�VXSSO\� ����� ����� ����
� 7KH�LQIOXHQFH�RI�PLQHUDO�FRVW� ����� ����� ����
��� 7KH�VWDWXV�RI�UHFRJQLWLRQ�WKH��JOREDO�EX\HUV� ����� ����� ����
��� 7KH�LQIOXHQFH�RI�PLQHUDO�JHRJUDSKLF�FHQWHUV�	�SODFHV� ����� ����� ����
��� 7KH�LQIOXHQFH�RI�IRUHLJQ�LQYHVWPHQW� ����� ����� ����

7DEOH����WKH�DFFHSWDEOH�PD[LPXP�SRUWLRQ��WR�KLJK�	�YHU\�KLJK�DQVZHUV��LQ��
6WDWLVWLFDO�VRFLHW\�ZLWK����FRQILGHQFH�UDWLQJ�DQG�WKH�JUDGH�RI�VHFRQGDU\�YDULDEOHV�RI�ORFDWLRQ�HOHPHQW�LQ�PL[HG�PDUNHWLQJ�

�1R� �6HFRQGDU\�YDULDEOHV� 7KH�UHODWLYH�DEXQGDQFHV��SHUFHQW�� �
1XPEHU�LQ�VDPSOH� �7KH�PD[LPXP�SRUWLRQ�LQ�VWDWLVWLFDO�VRFLHW\�ZLWK�� FRQILGHQFH�

�JUDGH�

� 7KH�LPSRUWDQFH�RI�VHD�URXWHV� ���� ������ ��
� 7KH�LPSRUWDQFH�RI�ODQG�URXWHV�ZLWK�UDLOLQJ� ���� ������ ��
� 7KH�LPSRUWDQFH�RI�GLVWULEXWLRQ�E\�WUXFN� ���� ������ ���
� 7KH�LQIOXHQFH�RI�QHFHVVDU\�GLYHUVLW\�LQ�PDQ\�NLQGV�RI�PLQHUDOV� ���� ������ ��
� 7KH�LQIOXHQFH�RI�VWRFNV� ���� ������ ��
� 7KH�LQIOXHQFH�RI�VWRFNV�LQ�ZRUOG� ���� ������ ��
� 7KH�LPSRUWDQFH�RI�D�SURSHU�FRPELQDWLRQ�RI�VHD�DQG�ODQG�URXWHV� ���� ������ ��
� 7KH�LQIOXHQFHV�RI�FRQWDLQLQJ�WKH�PLQHUDO�VXSSO\� ���� ������ ���
� 7KH�LQIOXHQFH�RI�PLQHUDO�FRVW� ���� ������ ���
��� 7KH�VWDWXV�RI�UHFRJQLWLRQ�WKH��JOREDO�EX\HUV� ���� ������ ��
��� 7KH�LQIOXHQFH�RI�PLQHUDO�JHRJUDSKLF�FHQWHUV�	�SODFHV� ���� ������ ��
��� 7KH�LQIOXHQFH�RI�IRUHLJQ�LQYHVWPHQW� ���� ������ ��



-RXUQDO�RI�$PHULFDQ�6FLHQFH���������������������������������������������������������������KWWS���ZZZ�MRIDPHULFDQVFLHQFH�RUJ

�����

*UDSK���7KH�DFFHSWDEOH�PD[LPXP�SRUWLRQ�IRU�WKH�JUDGH�RI�VHFRQGDU\�YDULDEOHV�RI�ORFDWLRQ�HOHPHQW�
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7DEOH�RI�UHODWLYH�GLVWULEXWLRQ�IUHTXHQF\�RI�SURPRWLRQ�VFRUH�DPRQJ�WKH�PDUNHWLQJ�PL[��IDFWRUV�
QXPEHU�FODVV�5HODWLYH�IUHTXHQF\�SHUFHQW�

�/RZ�WR�PHGLXP�����
�+LJK�WR�YHU\�KLJK������

�:LWKRXW�UHVSRQVH���
&ROXPQ�WRWDO������

1 �����

7KH� DQDO\VLV� RI� VHFRQGDU\� RI� ORFDWLRQ� HOHPHQW� LV�GHVFULEHG�UHJXODUO\�LQ�EHORZ����� 7R�DQVZHU�WKH�TXHVWLRQ�RI�WKH�LPSRUWDQFH�RI�VHD� URXWHV� LQ� GLVWULEXWLRQ� RI� ,UDQ� PLQHUDOV�
RQ�H[SRUW��
7KH� YDOXDWHG� WKH� LPSRUWDQFH� RI� VHD� URXWHV� LQ�GLVWULEXWLRQ�RI� ,UDQ�PLQHUDOV� WR�EH�HIIHFWLYH� LQ�JOREDO�PDUNHWV�DERXW���������DQG�WKH�LQFUHDVH�RI�H[SRUW�KLJK�DQG�YHU\�KLJK�DQG������OHVV��,Q� VWDWLVWLFDO� VRFLHW\�� WKH� H[DP� WDEOH�� WKH�PD[LPXP�DFFHSWDEOH�SRUWLRQ��WR�KLJK�DQG�YHU\�KLJK� DQVZHUV�� ZDV� VWXGLHG� ZLWK� ����FRQILGHQFH�� DQG� WKH� PD[LPXP� SRUWLRQ����������KDV�JRW�WKH�ILUVW�JUDGH��6R��WKH�XVH�RI�VHD� WUDQVSRUWDWLRQ� LPSDFWV� RQ� LQFUHDVH� RI�PLQHUDOV�H[SRUW��

��� 7R� DQVZHU� WKH� TXHVWLRQ�� WKH� LPSDFW� RI�PLQHUDOV� ODQG� URXWV� GLVWULEXWLRQ� RI� ,UDQ�
WKURXJK�UDLOZD\�RQ�H[SRUW��
��������RI�DQVZHU�VDLG�WKH�LPSDFW�RI�PLQHUDOV�ODQG�URXWV�GLVWULEXWLRQ�RI� ,UDQ� WKURXJK� UDLOZD\�RQ�H[SRUW�WR�EH�HIIHFWLYH�LQ�JOREDO�PDUNHWV�DQG�WKH�LQFUHDVH�RI�PLQHUDO�H[SRUW�LV�KLJK�DQG�YHU\�KLJK��DQG�������VDLG�LW�LV�ORZ�DQG�YHU\�ORZ��,Q� VWDWLVWLFDO� VRFLHW\�� WKH� H[DP� WDEOH�� WKH�PD[LPXP�DFFHSWDEOH�SRUWLRQ��WR�KLJK�DQG�YHU\�KLJK� DQVZHUV�� ZDV� VWXGLHG� ZLWK� ����FRQILGHQFH�� DQG� WKH� PD[LPXP� SRUWLRQ���������� KDV� JRW� WKH� VHFRQG� JUDGH�� 6R�� WKH�

LPSRUWDQFH� RI� ODQG� URXWHV� ZLWK� UDLOZD\� LV�HIIHFWLYH�WR�LQFUHDVH�WKH�PLQHUDOV�H[SRUW��
��� 7R� DQVZHU� WKH� TXHVWLRQ�� WKH� LPSRUWDQFH� RI�VXLWDEOH� FRPELQDWLRQ� IURP� VHD� DQG� ODQG�

URXWHV�RQ�PLQHUDO�H[SRUW�LQ�,UDQ��
��������RI�DQVZHUV�VDLG�WKDW�WKH�LPSRUWDQFH�RI�VXLWDEOH�FRPELQDWLRQ�IURP�VHD�DQG�ODQG�URXWHV�WR� EH� HIIHFWLYH� LQ� JOREDO� PDUNHWV� DQG� WR�LQFUHDVH� H[SRUW� LV� KLJK� DQG� YHU\� KLJK�� DQG�������VDLG�LW�LV�ORZ�DQG�YHU\�ORZ��,V� VWDWLVWLFDO� VRFLHW\�� WKH� H[DP� WDEOH�� WKH�PD[LPXP�DFFHSWDEOH�SRUWLRQ��WR�KLJK�DQG�YHU\�KLJK� DQVZHUV�� ZDV� VWXGLHG� ZLWK� ����FRQILGHQFH�� DQG� WKH� PD[LPXP� SRUWLRQ���������� KDV� JRW� WKH� WKLUG� JUDGH�� 6R�� WKH�LPSRUWDQFH� RI� VXLWDEOH� FRPELQDWLRQ� IURP� VHD�DQG� ODQG� URXWHV� DFFRUGLQJ� WR� JHRJUDSKLF�VLWXDWLRQ�RI�EX\HU�KDV�DQ�LQIOXHQFH�RQ�LQFUHDVH�RI�PLQHUDOV�H[SRUW����� 7R� DQVZHU� WKLV� TXHVWLRQ�� ORZ� JOREDO� EX\HUV�UHFRJQL]H�WKH�PLQHUDOV�RI�,UDQ������� DQVZHUV� VDLG� WKH� UHFRJQLWLRQ� RI�PLQHUDOV� EX\HUV� LQ� ,UDQ� WKURXJK� WKH� ZRUOG� LV�ORZ�DQG�YHU\�ORZ��HYHQ�LI�������VDLG�LW¶V�KLJK�DQG�YHU\�KLJK��LQ� VWDWLVWLFDO� VRFLHW\�� WKH� H[DP� WDEOH�� WKH�PD[LPXP�DFFHSWDEOH�SRUWLRQ��WR�KLJK�DQG�YHU\�KLJK� DQVZHUV�� ZDV� VWXGLHG� ZLWK� ����FRQILGHQFH�� DQG� WKH� PD[LPXP� SRUWLRQ���������� KDV� JRW� WKH� IRXUWK� JUDGH�� 6R�� WKH�UHFRJQLWLRQ�RI�JOREDO�PLQHUDO�EX\HUV�HIIHFWV�RQ�LQFUHDVLQJ�H[SRUW��
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��� 7R� DQVZHU� WKLV� TXHVWLRQ�� WKH� LPSRUWDQFH� RI�QHFHVVDU\�GLYHUVLW\� LQ�PDQ\�NLQGV�RI�PLQHUDOV�RQ�PLQHUDOV�H[SRUW�RI�,UDQ��$ERXW��������H[SODLQHG�WKDW� WKH� LPSRUWDQFH�RI�QHFHVVDU\�GLYHUVLW\� LQ�PDQ\�NLQGV�RI�PLQHUDOV�RQ�PLQHUDOV� H[SRUW� WR� VKDUH� LQ� JOREDO�PDUNHWV�DQG� LQFUHDVH� RI� H[SRUW� LV� KLJK� DQG� YHU\� KLJK��DQG���������VDLG�LW�LV�ORZ�DQG�YHU\�ORZ��,V� VWDWLVWLFDO� VRFLHW\�� WKH� H[DP� WDEOH�� WKH�PD[LPXP�DFFHSWDEOH�SRUWLRQ��WR�KLJK�DQG�YHU\�KLJK� DQVZHUV�� ZDV� VWXGLHG� ZLWK� ����FRQILGHQFH�� DQG� WKH� PD[LPXP� SRUWLRQ����������KDV�JRW�WKH�ILIWK�JUDGH��6R��QHFHVVDU\�GLYHUVLW\�RI�PDQ\�NLQGV�RI�PLQHUDOV�HIIHFWV�RQ�WKH�LQFUHDVLQJ�RI�PLQHUDO�H[SRUW����� 7R� DQVZHU� WKLV� TXHVWLRQ�� WKH� LPSRUWDQFH� RI�ORFDWLRQ�DQG�JHRJUDSKLF�FHQWHU�RI�,UDQ�PLQHUDOV�RQ�LQFUHDVLQJ�WKH�H[SRUW�������� RI� DQVZHUV� VDLG� WKH� ORFDWLRQ� DQG�JHRJUDSKLF� FHQWHU� RI� ,UDQ� PLQHUDOV� RQ�LQFUHDVLQJ�WKH�H[SRUW�LV�KLJK�DQG�YHU\�KLJK�DQG������VDLG�LW¶V�ORZ�DQG�YHU\�ORZ��,Q� VWDWLVWLFDO� VRFLHW\�� WKH� H[DP� WDEOH�� WKH�PD[LPXP�DFFHSWDEOH�SRUWLRQ��WR�KLJK�DQG�YHU\�KLJK� DQVZHUV�� ZDV� VWXGLHG� ZLWK� ����FRQILGHQFH�� DQG� WKH� PD[LPXP� SRUWLRQ���������� KDV� JRW� WKH� VL[WK� JUDGH�� 6R�� WKH�LPSRUWDQFH� RI� ORFDWLRQ� DQG� SURGXFWLRQ� RI�JHRJUDSKLF� FHQWHUV� LV� YHU\� KLJK� DFFRUGLQJ� WR�QHZ�WUDQVSRUWDWLRQ�YHKLFOHV�WKDW�PDNH�QHDU�WKH�GLIIHUHQW�SDUWV�RI�ZRUOG����� 7R� DQVZHU� WKLV� TXHVWLRQ�� WKH� LPSRUWDQFH� RI�IRUHLJQ�LQYHVWPHQW�RQ�PLQHUDOV�H[SRUW�RI�,UDQ��$ERXW������� VDLG� WKH� LPSRUWDQFH� RI� IRUHLJQ�LQYHVWPHQW�RQ�PLQHUDOV�H[SRUW�LV�YHU\�KLJK�DQG�KLJK��DQG�������VDLG�LW¶V�ORZ�DQG�YHU\�ORZ��,Q�VWDWLVWLFDO�VRFLHW\��WKH�H[DP�WDEOH��PD[LPXP�DFFHSWDEOH� SRUWLRQ� �WR� KLJK� DQG� YHU\� KLJK�DQVZHUV�� ZDV� VWXGLHG� ZLWK� �� ��� FRQILGHQFH��DQG�WKH�PD[LPXP�SRUWLRQ����������KDV�JRW�WKH�VHYHQWK� JUDGH�� 6R�� WKH� LPSRUWDQFH� RI� IRUHLJQ�LQYHVWPHQW� HIIHFWV� RQ� LQFUHDVLQJ� PLQHUDOV�H[SRUW����� 7R� DQVZHU� WKLV� TXHVWLRQ�� WKH� LPSRUWDQFH� RI�VWRFN�RQ�WKH�LQFUHDVLQJ�RI�,UDQ�PLQHUDOV������� VDLG� WKH� LPSRUWDQFH� RI� VWRFN� RQ� WKH�LQFUHDVLQJ�RI�,UDQ�PLQHUDOV�LQ�SURSHU�DPRXQW�LV�KLJK� DQG� YHU\� KLJK�� DQG� ������ VDLG� LW¶V� ORZ�DQG�YHU\�ORZ��,Q� VWDWLVWLFDO� VRFLHW\�� WKH� H[DP� WDEOH�� WKH�PD[LPXP�DFFHSWDEOH�SRUWLRQ��WR�KLJK�DQG�YHU\�KLJK� DQVZHUV�� ZDV� VWXGLHG� ZLWK� ����FRQILGHQFH�� DQG�PD[LPXP� �� SRUWLRQ� ���������KDV� JRW� WKH� HLJKWK� JUDGH�� 6R�� KDYLQJ� VWRFN�HIIHFWV� RQ� WKH� LQFUHDVLQJ� RI� PLQHUDOV� H[SRUW��(VSHFLDOO\�ZKHQ�WKHUH¶V�D�VXGGHQ�GHPDQG��
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