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&KDSWHU����6RXO�/LIH�RI�$QLPDOV�
5HSURGXFWLRQ�
0DPPDOV�ZLWKGUDZ�WKH�UHSURGXFWLYH�SURFHVV�IURP�WKH�H[WHUQDO�ZRUOG�LQWR�
WKH�VHFXULW\�RI�WKH�PRWKHU·V�ERG\��7KH�GHYHORSPHQWDO�SURFHVV�LV�SDUW�RI�WKH�
GHILQLQJ�FKDUDFWHULVWLFV�RI�DQLPDOV��$�SODQW��IRU�H[DPSOH��GHYHORSV�LQ�WLPH��
QHZ�OHDYHV�DUH�DGGHG�EXW�WKH�HDUOLHU�RQHV�UHPDLQ��0HWDPRUSKRVLV�EXLOGV�QHZ�
VWUXFWXUH�RQ�WRS�RI�WKH�ROG�RQH��%XW�DQ�DQLPDO�GHYHORSV�LQ�VSDFH��ROG�RUJDQV�
DUH�JUDGXDOO\�WUDQVIRUPHG�LQWR�QHZ�RQHV��0HWDPRUSKRVLV�LV�FRQWLQXDO��
0DPPDOV�H[KLELW�D�UDQJH�RI�GHYHORSPHQW�LQ�WKH�QHZERUQ��7KRVH�DEOH�WR�
VWDQG��VHH�DQG�KHDU�VRRQ�DIWHU�ELUWK�DUH�FDOOHG�SUHFRFLDO��7KRVH�ERUQ�EOLQG��
KHOSOHVV�DQG�GHSHQGHQW�RQ�SDUHQWDO�FDUH�DUH�FDOOHG�DOWULFLDO��7KLV�GLYLVLRQ�
FRUUHVSRQGV�WR�WKH�WKUHHIROG�RUJDQL]DWLRQ��+RRIHG�DQLPDOV�EHDU�SUHFRFLDO�
\RXQJ��URGHQWV�DQG�FDUQLYRUHV�DUH�DOPRVW�DOZD\V�DOWULFLDO���
� 5RGHQWV� � � &DUQLYRUHV� � � 8QJXODWHV�
�
0RXVH��6TXLUUHO��3RUFXSLQH���0DUWHQ��� &DW�'RJ��� 6HDO�
�
$OWULFLDO� �������3UHFRFLDO����$OWULFLDO���,QWHUPHGLDWH����������3UHFRFLDO�

7KH�PRXVH�LV�DQ�H[DPSOH�RI�D�FUHDWXUH�WKDW�
KXUULHV�WR�UHSURGXFH��/LWWHUV�DUH�ODUJH�DQG�
IUHTXHQW��,Q�WKHLU�KDVW�WR�JLYH�ELUWK��LW�LV�DV�LI�WKH�
\RXQJ�DUH�QRW�HYHQ�ILQLVKHG��(\HV�DUH�FORVHG��VNLQ�
LV�KDLUOHVV��OLPEV�FDQQRW�VXSSRUW�WKH�ERG\��)XUWKHU�
GHYHORSPHQW�WDNHV�SODFH�RXWVLGH�LQ�WKH�RSHQ�
HQYLURQPHQW�DQG�ZLWK�SDWHUQDO�FDUH�UHTXLUHG��
$OWULFLDO�\RXQJ�VKRZ�UDSLG�EXW�LQFRPSOHWH�SUHQDWDO�
GHYHORSPHQW�WKDW�KDV�WR�EH�ILQLVKHG�RXWVLGH���
1HZERUQ�UDW��GRJ�DQG�FDOI�DUH�UHVSHFWLYHO\�
DOWULFLDO��LQWHUPHGLDWH�DQG�SUHFRFLDO��6RXUFH��6KDG��

,Q�FRQWUDVW��WKH�KRRIHG�DQLPDOV�WU\�WR�FDUU\�WKHLU�\RXQJ�DV�ORQJ�DV�SRVVLEOH��
%LUWK�LV�OHVV�IUHTXHQW�DQG�SUHJQDQF\�ODVWV�ORQJHU��'XULQJ�SUHJQDQF\��WKH�
PRWKHU�GHYRWHV�KHU�FRQVLGHUDEOH�PHWDEROLF�HQHUJ\�WR�QRXULVK�WKH�\RXQJ��6R�
DW�ELUWK��WKH�\RXQJ�DQLPDO�LV�TXLWH�FRPSOHWH�DQG�WKH�HQYLURQPHQW�KDV�OLWWOH�
LQIOXHQFH�RQ�GHYHORSPHQW��7KH�FDOI��KDYLQJ�GHYHORSHG�IRU�D�ORQJ�WLPH�LQ�WKH�
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PHWDEROLF�UHJLRQ�RI�LWV�PRWKHU��EHFRPHV�DQ�DQLPDO�GRPLQDWHG�E\�PHWDEROLVP��
:KLOH�WKH�PRXVH�LV�EURXJKW�XS�DIIHFWHG�E\�H[WHUQDO�HYHQWV�DQG�QXUWXUHG�E\�
WKH�QHUYRXV�DFWLYLW\�RI�WKH�SDUHQW��LW�UHPDLQV�UXOHG�E\�WKH�VHQVH�RUJDQV��
,Q�HJJ�OD\LQJ�DQLPDOV��WKH�GHYHORSPHQWDO�VWDJHV�DUH�FRPSOHWHG�XQGHU�WKH�
LQIOXHQFH�RI�WKH�RXWVLGH�ZRUOG��,Q�WKH�ELUGV��LQFXEDWLRQ�ZDUPWK�RI�WKH�
SDUHQWV�UHSODFHV�D�GLUHFW�ZDUPWK�LQIOXHQFH�RI�WKH�RXWVLGH��2QO\�PDPPDOV�
WUDQVIHU�DOO�WKH�GHYHORSPHQWDO�LQIOXHQFH�WR�WKH�LQQHU�ERG\��)RRG��ZDWHU��DLU�
DQG�ZDUPWK�DUH�DOO�VXSSOLHG�E\�WKH�PRWKHU·V�LQQHU�HQYLURQPHQW��7KH�HPEU\R�
LV�VXUURXQGHG�E\�D�QXPEHU�RI�PHPEUDQHV��ERWK�IURP�WKH�PRWKHU�DQG�IURP�
LWV�RZQ�WLVVXHV���

7KH�FKRULRQ�RU�RXWHU�PHPEUDQH�LV�FRYHUHG�
ZLWK�YLOOLL��7KHVH�MRLQ�ZLWK�WKH�PDWHUQDO�
PHPEUDQH�WR�IRUP�WKH�SODFHQWD��7KH�
HPEU\R�IORDWV�LQ�DPQLRWLF�IOXLG�WR�SURWHFW�
DJDLQVW�MDUULQJ�²�WKH�DPQLRWLF�VDF�GHYHORSV�
RXW�RI�WKH�HPEU\R·V�HSLGHUPLV��7KH�\RON�
VDF�LV�YHVWLJLDO�LQ�PDPPDOV�EXW�LV�DQ�
H[WHQVLRQ�RI�WKH�GHYHORSLQJ�JXW��7KH�
DOODQWRLV�LV�DQ�RXWJURZWK�RI�WKH�KLQGJXW��
%ORRG�YHVVHOV�WR�WKH�SODFHQWD�GHYHORS�DORQJ�
WKH�DOODQWRLV�DQG�TXLFNO\�IRUP�WKH�KHDUW�LQ�
HDUO\�HPEU\RQLF�VWDJHV��

6KHDWKV�VXUURXQGLQJ�WKH�HPEU\R��PDWHUQDO�WLVVXH�LV�EODFN�����XWHUXV����
PXFRVD�RI�XWHUXV����GHFLGXDWH�PXFRVD����VHURVD����DPQLRQ����\RON�VDF����
DOODQWRLV����SODFHQWD��6RXUFH��6KDG��
7KH�SODFHQWD�KDV�WR�EH�FDVW�RII�DIWHU�ELUWK��7KRVH�WKDW�SHQHWUDWH�GHHSO\�
LQWR�WKH�PRWKHU·V�WLVVXH�UHTXLUH�WKDW�WKH�PDWHUQDO�GHFLGDWH�PHPEUDQH�EH�
GLVFDUGHG�DV�ZHOO��WKHVH�DUH�FDOOHG�GHFLGXRXV��7KRVH�ZLWK�OHVV�FRQQHFWLRQ�
DOORZ�WKH�XWHULQH�PHPEUDQH�WR�UHPDLQ�LQWDFW�DQG�DUH�FDOOHG�QRQGHFLGXRXV��
2QH�PLJKW�WKLQN�WKDW�WKH�GHFLGXRXV�W\SH�VKRZV�D�KLJKHU�OHYHO�RI�SUHQDWDO�
GHYHORSPHQW��EXW�WKDW�LV�QRW�WKH�FDVH��,W�LV�URGHQWV�DQG�FDUQLYRUHV�WKDW�KDYH�
WKH�GHFLGXRXV�W\SH��8QJXODWHV�DQG�ZKDOHV�KDYH�QRQGHFLGXRXV�SODFHQWD��
7KH�VKDSH�RI�WKH�SODFHQWD�LV�DOVR�D�GLVWLQJXLVKLQJ�IHDWXUH��7KH�URGHQW�
SODFHQWD�GHYHORSV�LQ�RQO\�RQH�SODFH��GLVFRLGDO��VR�LW�KDV�D�VRPHZKDW�
UHVWULFWHG�FRQQHFWLRQ�WR�WKH�PRWKHU��&DUQLYRUHV�GHYHORS�D�]RQDU\�SODFHQWD�
WKDW�VXUURXQGV�WKH�FHQWUDO�SDUW�RI�WKH�HPEU\R��,Q�PDUWHQV��WKH�]RQDO�EDQG�LV�
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LQFRPSOHWH�DQG�IRUPV�WZR�GLVNV�LQVWHDG���8QJXODWHV�GHYHORS�D�GLIIXVH�
SODFHQWD�WKDW�FRPSOHWHO\�HQYHORSV�WKH�ZKROH�HPEU\R������
5RGHQWV� � � � &DUQLYRUHV� � 8QJXODWHV�DQG�:KDOHV�
�
� � � 0DUWHQ��0RVW�&DUQLYRUHV��
�
'LVFRLGDO� � 'LVN� � =RQDU\� � � 'LIIXVH�

 �
)HWXV�DQG�SODFHQWD�RI�WKH�PRXVH��GLVFRLGDO���WKH�GRJ��]RQDU\��DQG�WKH�SLJ�
�GLIIXVH���6RXUFH��6KDG��
7KH�ILQDO�FRQVLGHUDWLRQ�LV�WKH�GHJUHH�WR�ZKLFK�WKH�IHWDO�DQG�PDWHUQDO�EORRG�
VWUHDPV�PHHW�WR�H[FKDQJH�QXWULHQWV��7KH�IHWDO�FKRULRQ�UHPDLQV�WKURXJKRXW�
DQG�LQ�QRQGHFLGXRXV�SODFHQWDV��WKH�XWHULQH�HSLWKHOLXP�UHPDLQV��:KHQ�WKLV�
KDSSHQV��QXWULHQWV�PXVW�WUDYHO�WKURXJK�D�QXPEHU�RI�PHPEUDQHV�WR�UHDFK�WKH�
IHWXV��6R�GLIIHUHQW�IDPLOLHV�ORVH�PHPEUDQHV�LQ�RUGHU�WR�IDFLOLWDWH�H[FKDQJH��
7KH�H[WUHPH��IRXQG�LQ�URGHQWV��LV�ZKHQ�WKH�IHWDO�FKRULRQ�GLVVROYHV�DOO�WKH�
PDWHUQDO�PHPEUDQHV�DQG�UHDFKHV�GLUHFWO\�LQWR�WKH�PDWHUQDO�EORRG�VWUHDP��
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�
%ORRG� ��(QGRWKHOLDO�6\QGHVPLF��8WHULQH� &KRULRQ�(QGRWKHOLXP�%ORRG�
VWUHDP�ZDOO�RI�WKH��FRQQHFWLYH��HSLWKH�� HSLWKH���ZDOO�RI�WKH���VWUHDP�
RI�WKH����PDWHUQDO����WLVVXH����������OLXP� � OLXP� ���EORRG������������RI�WKH�
PRWKHU��EORRG�YHVVHO� � � � � ���YHVVHO�����������HPEU\R�
�
� 0DWHUQDO�WLVVXHV� � � � � )HWDO�WLVVXHV�
� � ����3ODFHQWDO�0HPEUDQHV� � ��5XPLQDWHV��ZKDOHV�
� � � � � � � ��+RUVHV�
� � � � � � � ���&DUQLYRUHV��SLJV�
� � � � � � � ���5RGHQWV��LQVHFWLYRUHV�
1RZ�WKH�SLFWXUH�RI�SUHQDWDO�LQIOXHQFH�EHFRPHV�DSSDUHQW��7KH�URGHQW�HPEU\R�
KDV�WKH�PRVW�GLUHFW�FRQQHFWLRQ�ZLWK�WKH�PDWHUQDO�EORRG�VXSSO\��2[\JHQ�DQG�
QRXULVKPHQW�SDVVHV�GLUHFWO\�IURP�WKH�PRWKHU·V�EORRG�ZLWK�OLWWOH�KLQGUDQFH��
7KH�FRQQHFWLRQ�WR�WKH�RXWVLGH�HQYLURQPHQW�LV�DV�RSHQ�DV�LW�FDQ�EH��,Q�
XQJXODWHV��WKH�SODFHQWDO�EDUULHU�LV�PRUH�VXEVWDQWLDO��WKH�HPEU\R�KDV�OHVV�
R[\JHQ�H[FKDQJH�DQG�LV�LQ�D�YHQRXV�FRQGLWLRQ��7KH�GHPDQG�RQ�OLIH�SURFHVVHV�
LV�PRUH�LQWHQVLYH��)RU�DGGLWLRQDO�QRXULVKPHQW��JODQGV�LQ�WKH�PDWHUQDO�PXFRVD�
VHFUHWH�D�XWHULQH�PLON�WR�HQKDQFH�WKH�WUDQVIHU�RI�QRXULVKPHQW��7KH�FRZ�
PDNHV�DERXW�����RI�WKHVH�JODQGV��HDFK�DERXW�ó�LQFK�LQ�GLDPHWHU��WKH�GHHU�
PDNHV�XS�WR����EXW�WKH\�PD\�EH�XS�WR���LQFKHV�LQ�GLDPHWHU��,Q�FDUQLYRUHV��
WKH�FKRULRQ�GLVVROYHV�WKH�XWHULQH�ZDOO�FUHDWLQJ�VPDOO�KHPRUUKDJHV�DORQJ�WKH�
HGJH�RI�WKH�SODFHQWD��7KH�FKRULRQ�WKHQ�GLVVROYHV�WKH�FORWWHG�EORRG�DV�D�
VRXUFH�RI�DGGHG�QRXULVKPHQW��7KXV��SUHQDWDO�IHHGLQJ�DQWLFLSDWHV�WKH�DGXOW�
GLHW��5RGHQWV�UHFHLYH�D�ULFK�IRRG�WKURXJK�D�WKLQ�SODFHQWDO�EDUULHU��WKH�FDOI�
IHHGV�RQ�D�PLON�OLNH�VHFUHWLRQ�DQG�WKH�FDUQLYRUH�LV�QRXULVKHG�E\�EORRG��7KH�
FDOI�HPEU\R�JHWV�VWLPXODWLRQ�WR�GHYHORS�GLJHVWLYH�SURFHVVHV�ZKLOH�WKH�URGHQW�
HPEU\R�UHTXLUHV�QR�GLJHVWLRQ��7KH�PRXVH�ZLOO�KDYH�WR�DFWLYHO\�VHDUFK�IRU�ULFK�
QRXULVKPHQW�ZKLOH�WKH�FRZ�ZLOO�OLYH�IURP�WKH�HDUWK·V�ERXQW\���
(PRWLRQDO�/LIH�RI�$QLPDOV�
:KDW�WDNHV�SODFH�LQ�WKH�HPEU\RQLF�GHYHORSPHQW�FRQWLQXHV�LQ�WKH�DGXOW�
DQLPDO��7KH�URGHQW�SXVKHV�RXW�EHIRUH�EHLQJ�IXOO\�GHYHORSHG��HYHQ�WKH�DGXOW�
ERG\�LV�FRPSDUDWLYHO\�XQGHUGHYHORSHG��7KH�XQJXODWH�KDV�VORZ�GHYHORSPHQW�VR�
WKDW�WKH�\RXQJ�DUH�PRUH�FRPSOHWHG�DW�ELUWK��7KH�GHYHORSPHQWDO�HQHUJ\�RI�
WKH�URGHQW�JRHV�LQWR�DFFHOHUDWHG�PHPEUDQHV�RI�WKH�SODFHQWD��ZKLOH�WKH�
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XQJXODWH�LV�FRQWHQW�ZLWK�OHVV�GHYHORSHG�PHPEUDQHV��)RU�WKH�URGHQW��LWV�ERG\�
UHPDLQV�VPDOO�DQG�LQVLJQLILFDQW��7KH�URGHQW�FRQVWDQWO\�WHVWV�WKH�RXWVLGH�
ZRUOG��,W�OLYHV�LQ�D�VWDWH�RI�IHDU�DQG�H[KDXVWLQJ�WHQVLRQ��2IWHQ�LW�VHHPV�WKDW�
URGHQWV�OLNH�WKH�UHDVVXUDQFH�RI�WRXFK��WKDW·V�ZK\�WKH\�OLNH�VPDOO�EXUURZV���
6XFK�D�FRQGLWLRQ�RI�FRQVWDQW�IHDU�ZRXOG�EH�SDWKRORJLFDO�LQ�D�KXPDQ��6WHLQHU�
GLVFXVVHG�ZKDW�KDSSHQV�ZKHQ�D�FDW�FDWFKHV�D�PRXVH��)RU�WKH�PRXVH��GHDWK�
EULQJV�D�ZHOFRPH�UHOHDVH�IURP�IHDU��'XULQJ�LWV�OLIHWLPH��WKH�DQLPDO·V�VRXO�LV�
VR�WDNHQ�ZLWK�SHUFHSWLRQV�RI�WKH�RXWVLGH�WKDW�LW�PHUJHV�HDVLO\�XSRQ�GHDWK��
7KH�PHWDEROLF�DQLPDO��KRZHYHU��LV�DWWDFKHG�WR�LWV�SK\VLFDO�ERG\�DQG�GLHV�ZLWK�
UHOXFWDQFH�DQG�GLIILFXOW\��7KH�XQJXODWH�VKXQV�GHDWK��WKH�URGHQW�VHHNV�LW��
7KLV�HPRWLRQDO�SUHGLVSRVLWLRQ�LQIOXHQFHV�WKH�DQLPDO·V�FKRLFH�RI�EHKDYLRU���
� 5RGHQW� � � &DUQLYRUH� � � 8QJXODWH�
/LYHV�XQZLOOLQJO\�� � � $FFHSWV�HTXDOO\� � /LYHV�JODGO\��
'LHV�JODGO\� � � � OLIH�RU�GHDWK�� � 'LHV�XQZLOOLQJO\�
)OLJKW�� � � � $JJUHVVLRQ� � � $YRLGDQFH�
,QIOXHQFH�IURP�WKH�(QYLURQPHQW�
5HSURGXFWLRQ�GHPRQVWUDWHV�KRZ�DQLPDOV�KDYH�GLIIHULQJ�GHJUHHV�RI�
DWWDFKPHQW�WR�WKH�RXWHU�ZRUOG��6HSDUDWLRQ�IURP�WKH�HQYLURQPHQW�KDV�EHHQ�
SDUW�RI�WKH�HYROXWLRQDU\�SURFHVV��7KH�ORZHVW�FKRUGDWHV�KDG�D�SULPLWLYH�VSLQDO�
FKRUG��ILVK�GHYHORSHG�WKH�IURQW�HQG�WR�IRUP�WKH�EUDLQ��7KLV�FHQWUDO�QHUYRXV�
V\VWHP�VHSDUDWHV�ILVK�IURP�LQYHUWHEUDWHV�DQG�EHJLQV�WKH�LVRODWLRQ�RI�WKH�
QHUYH�VHQVH�SROH��$PSKLELDQV�FRQWLQXHG�E\�GHYHORSLQJ�OXQJV�EXW�ZHUH�VWLOO�
GHSHQGHQW�RQ�D�ZDWHU\�HQYLURQPHQW��5HSWLOHV�ZHUH�WKH�QH[W�VWHS��E\�
HQFORVLQJ�WKHPVHOYHV�DQG�FRPSOHWLQJ�WKH�FLUFXODWLRQ�V\VWHP��WKH\�ZHUH�DEOH�
WR�OHDYH�WKH�ZDWHU��%XW�FXUUHQW�UHSWLOHV�DUH�VWLOO�GHSHQGHQW�RQ�WHPSHUDWXUH��
RQO\�ELUGV�VKRZ�FRQWURO�RI�WKH�ERG\·V�LQWHULRU�ZDUPWK��)LQDOO\��PDPPDOV�
FRPSOHWH�WKH�SURFHVV�E\�SURWHFWLQJ�WKH�GHYHORSLQJ�\RXQJ�IURP�DOO�WKH�
LQIOXHQFHV�RI�WKH�RXWVLGH�ZRUOG��
��)LVK� � � $PSKLELDQ� 5HSWLOH� %LUG� � 0DPPDO�
&HQWUDO�QHUYRXV� %UHDWKLQJ� )OXLG� � :DUPWK� 5HSURGXFWLYH�
6\VWHP� � 6\VWHP� 6\VWHP� 6\VWHP� 6\VWHP�
%UDLQ� � � /XQJ� � +HDUW�� 9LVFHUD� 8WHUXV��PDPPDU\�
6LQFH�WKH�QHUYH�VHQVH�SROH�GHYHORSHG�ILUVW��WKH�RWKHU�GHYHORSPHQWV�
SURFHHGHG�IURP�WKH�KHDG�GRZQZDUG��%UHDWKLQJ�FHQWHUHG�LQ�WKH�OXQJ��
FLUFXODWLRQ�LQ�WKH�KHDUW��(DFK�ZDV�HPDQFLSDWLRQ�IURP�D�FHUWDLQ�FRQVWUDLQW�DQG�



)RUPV�RI�$QLPDOV�&KDSWHU��� �������� 3DJH���

HDFK�ZDV�QHFHVVDU\�LQ�RUGHU�WR�GHYHORS�WKH�DQLPDOV�DQG�KXPDQV�RI�WRGD\��
7KLV�DOORZV�DQLPDOV�WR�DGDSW�WR�VSHFLILF�HQYLURQPHQWV��7KH�VHQVH�RULHQWHG�
URGHQWV�DQG�VPDOO�FDUQLYRUHV�OLNH�WR�OLYH�DW�WKH�JURXQG��H[SORULQJ�WKHLU�
KDELWDW��7KRVH�PRUH�PHWDEROLF�PHPEHUV�OLYH�LQ�GHHS�EXUURZV�ZKHUH�WKH\�FDQ�
DYRLG�WKH�VHQVRU\�LUULWDWLRQ�DQG�H[FLWHPHQW��7KH�UK\WKP�DQLPDOV�DUH�DJLOH�
WUHH�RU�PRXQWDLQ�FOLPEHUV��:LWK�D�IRFXV�RQ�WKHLU�RZQ�LQWHUQDO�FLUFXODWLRQ��LW�
LV�QRW�VXUSULVLQJ�WKDW�WKRVH�ZLWK�PRUH�PHWDEROLVP�VHHN�WKH�IOXLG�RU�ZDWHU\�
KDELWDW��7KH�OLPE�GRPLQDWHG�DQLPDOV�VWUHWFK�RXW��UXQQLQJ�RQ�RSHQ�SODLQV�DQG�
VDYDQQDV��7KRVH�ZLWK�SRZHUIXO�PHWDEROLVP�IRFXV�LQZDUG��WKHLU�RZQ�SRZHUIXO�
ERG\�KDV�EHFRPH�WKH�LPPHGLDWH�HQYLURQPHQW��7KH�DQLPDO·V�IRUP�H[SUHVVHV�
LWV�RZQ�EDVLV��LW�QHHGV�LWV�RZQ�FRPSOHPHQWDU\�VXUURXQGLQJV�WR�EH�FRPSOHWH��
7KH�DQLPDO�DQG�LWV�KDELWDW�IRUP�D�FRRSHUDWLYH�VXSHU�RUJDQLVP��
� 1HUYH�VHQVH�� � � &HQWUDO� � /LPE�0HWDEROLF�
�
6XUIDFH�RI� � %XUURZV� 7UHHV�RU� :DWHU� 3ODLQV� � ,QQHU�
*URXQG� � � � 0RXQWDLQ� � � � � %RG\�
'RPHVWLF�$QLPDOV�
(DUOLHU�ZH�PHQWLRQHG�WKH�IDFW�WKDW�FHUWDLQ�ERYLQHV�EHFRPH�PDQ·V�GRPHVWLF�
SDUWQHUV�DQG�RWKHU�VSHFLHV�GLG�QRW��,QWHUHVWLQJO\��LW�DSSHDUV�WKDW�WKH�
GRPHVWLF�DQLPDOV�DYRLG�WKH�H[WUHPH�HQG�RI�WKH�VSHFWUXP��7KH�HDUOLHVW�
GRPHVWLF�DQLPDO�ZDV�WKH�GRJ�²�LW�FKRVH�PDQ�DV�VXEVWLWXWH�IRU�LWV�RZQ�ZROI�
SDFN�VRFLDO�RUGHU��/DWHU�FDPH�WKH�UXPLQDQWV��7KHVH�QHHGHG�WR�EH�DQLPDOV�
VHOI�VXIILFLHQW�HQRXJK�WR�EH�GRFLOH�EXW�RULHQWHG�HQRXJK�WR�WKHLU�
VXUURXQGLQJV�WKDW�WKH\�ZRXOG�DFFHSW�PDQ·V�GRPLQLRQ�DV�D�VXEVWLWXWHG�VRFLDO�
RUGHU��7KXV��ZH�SDUWQHUHG�ZLWK�WKH�KRUVH�EXW�QRW�WKH�]HEUD��WKH�FRZ�EXW�QRW�
WKH�ELVRQ��:RXOG�WKHVH�RWKHU�DQLPDOV�KDYH�EHHQ�XVHIXO�SDUWQHUV�RU�ZHUH�
WKHUH�IXQGDPHQWDO�GLIIHUHQFHV�LQ�WKHLU�HPRWLRQDO�OLIH�WKDW�SUHYHQW�WDPLQJ"��
2QFH�MRLQHG�ZLWK�PDQ��EUHHGLQJ�UHSODFHG�QDWXUDO�VHOHFWLRQ�DV�DQ�LQIOXHQFH�RQ�
WKH�DQLPDO·V�IRUP��,W�LV�QRWHZRUWK\�WKDW�VRPH�DQLPDOV��GRJV�IRU�H[DPSOH��
KDYH�GHYHORSHG�VR�PXFK�YDULDWLRQ�LQ�WKHLU�ERG\�IRUPV��7KH�ZLOG�IRUPV�RI�
WKHVH�DQLPDOV�GR�QRW�VKRZ�DQ�XQXVXDO�DPRXQW�RI�YDULDWLRQ��:K\�DUH�WKHUH�VR�
PDQ\�DQG�YDULHG�GRPHVWLF�EUHHGV"�2QH�H[SODQDWLRQ�LV�WKDW�WKHVH�DQLPDOV�
KDYH�EHHQ�HQFRXUDJHG�WR�UHWDLQ�WKHLU�LQIDQWLOH�FKDUDFWHULVWLFV��D�SURFHVV�
FDOOHG�QHRWHQ\���7KH�SLFWXUH�VKRZV�WKDW�GRJV�GLIIHU�IURP�FDWV�LQ�KDYLQJ�D�
PXFK�PRUH�SURQRXQFHG�FKDQJH�IURP�WKH�QHZERUQ�VNXOO�WR�WKH�DGXOW�VNXOO��
7KXV��LW�LV�SRVVLEOH�IRU�D�UDFH�RI�GRJV�WR�KDYH�D�FRPSOHWHO\�GLIIHUHQW�
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DSSHDUDQFH�LI�WKH\�PHUHO\�UHWDLQ�SXSS\�
FKDUDFWHULVWLFV�LQWR�DGXOWKRRG��1HRWHQ\�LV�
IRXQG�DPRQJ�GRPHVWLF�EUHHGV�RI�FDWWOH�DQG�
SLJV�DV�ZHOO��,W�ZRXOG�DSSHDU�WKDW�UHWDLQLQJ�
\RXWKIXO�ERG\�IRUP�FRUUHODWHV�ZLWK�SODFLG�
HPRWLRQV�DQG�PRUH�REHGLHQW�EHKDYLRU�DV�ZHOO��
7KLV�LV�DQ�H[DPSOH�RI�WKH�DQLPDO�VSHFLHV�
DGMXVWLQJ�ERG\�IRUP�LQ�UHVSRQVH�WR�WKH�
FKDQJHG�HQYLURQPHQW���
6NXOO�ERQHV�RI�$��QHZERUQ�SXSS\�%��DGXOW�GRJ�
&��QHZERUQ�FDW�'��DGXOW�FDW��6RXUFH��*RXOG��
(LJKW�/LWWOH�3LJJLHV��
�

+XPDQ�7KUHHIROGQHVV�
+XPDQV�DUH��LQ�D�VHQVH��PRUH�IUHHG�IURP�WKH�HQYLURQPHQW�VLQFH�WKH\�KDYH�QR�
VSHFLDOL]HG�ERG\�SDUWV��$FWXDOO\��RXU�SULPDU\�FKDUDFWHULVWLF��WKH�ILYH�
ILQJHUHG�KDQG��FRXOG�EH�FRQVLGHUHG�VSHFLDOL]HG�LQ�LWV�XQGHUGHYHORSPHQW��7KH�
KDQG�QHHGV�WRROV�LQ�RUGHU�WR�FRPSOHWH�ZKDW�DQLPDOV�QDWXUDOO\�SRVVHVV��<HW�
EHFDXVH�LW�LV�XQGHUGHYHORSHG��WKH�KDQG�FDQ�ILW�DQ\�YDULHW\�RI�WRROV���
�,PSHUIHFWLRQ�JLYHV�PDQ�D�FKRLFH��$QG�WKH�UHVW�RI�WKH�ERG\�VXSSRUWV�WKLV�
IOH[LELOLW\��LW�LV�QR�DFFLGHQW�WKDW�PDQ·V�XSSHU�OLPEV�KDYH�EHHQ�IUHHG�RI�WKH�

WDVN�RI�ORFRPRWLRQ��7KXV��WKH�
ORZHU�OLPEV�RI�PDQ�KDYH�
EHFRPH�DGDSWHG��7KH\�DUH�
DGMXVWHG�WR�GHDO�ZLWK�JUDYLW\��
,Q�DQLPDOV��OLPE�DGMXVWPHQWV�
WDNH�SODFH�DW�WKH�SHULSKHU\��
ZKHUH�WKH�OLPE�LV�FORVHVW�WR�
WKH�HQYLURQPHQW��7KH�
WKLJKERQHV�RI�KRUVHV�DUH�
UHODWLYHO\�VKRUW��WKH�WRHV�DUH�
H[WHQGHG�WR�IRUP�WKH�KRRI���
6NHOHWDO�VWUXFWXUH�RI�WKH�
HPEU\RQLF�OLPE�WUDQVIRUPHG�

LQWR�WKH�KRUVH��OHIW��DQG�PDQ��ULJKW���)(PXU��7LELD��)LEXOD��&DOFDQHXV��
0HWDWDUVXV��6RXUFH�6KDG��
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,Q�PDQ��WKH�ZHLJKW�EHDULQJ�OLPEV�GHYHORS�RXW�RI�WKH�WUXQN��0DQ·V�OHJV�UHDFK�
RXW�WR�WKH�HQYLURQPHQW��ZKLOH�KLV�IHHW�ZLWKGUDZ��+XPDQ�OLPEV�ZLWK�D�GDPPLQJ�
SURFHVV�DW�WKHLU�SHULSKHU\�IUHH�XV�IURP�WRR�PXFK�GHSHQGHQFH�RQ�WKH�
H[WHUQDO�ZRUOG��(YHQ�RXU�FORVHVW�UHODWLYHV��WKH�DSHV��IDLOHG�WR�JDLQ�
HPDQFLSDWLRQ�RI�WKHLU�OLPEV��,W�LV�LQ�WKH�LPPDWXUH�DSH�WKDW�VRPHWKLQJ�OLNH�
WKH�KXPDQ�OLPE�RUJDQL]DWLRQ�H[LVWV��)RU�WKLV�UHDVRQ��KXPDQ�VWUXFWXUH�LV�
RIWHQ�GHVFULEHG�DV�VKRZLQJ�QHRWHQ\��VLPLODU�WR�RXU�IDYRUHG�GRPHVWLF�DQLPDOV��
6WHLQHU�UHFRJQL]HG�WKH�LPSRUWDQFH�ZKHQ�KH�FKDUDFWHUL]HG�WKH�KXPDQ�ERG\�
DV�D�OLPE�RUJDQL]DWLRQ��,W�ZDV�WKH�GHYHORSPHQW�RI�IHHW�WKDW�SHUPLWWHG�
SULPDWHV�WR�EHFRPH�PDQ��
5HFHQW�VWXGLHV�KDYH�GHPRQVWUDWHG�WKH�H[WHQW�WR�ZKLFK�WKH�KXPDQ�DQDWRP\�
LV�LQWHUFRQQHFWHG��+XPDQV�KDYH�D�XQLTXH�DELOLW\�WR�DFFXUDWHO\�WKURZ�REMHFWV��
$SHV��VXFK�DV�FKLPSV�RU�EDERRQV��DOVR�WKURZ�VWLFNV�DQG�VWRQHV�DV�DQ�
H[SUHVVLRQ�RI�DJJUHVVLRQ��%XW�D�FKLPS·V�OHYHO�RI�DFFXUDF\�LV��TXLWH�OLWHUDOO\��
WKH�EURDG�VLGH�RI�D�EDUQ��6NLOOHG�KXPDQV��VXFK�DV�D�EDVHEDOO�SLWFKHU��FDQ�
GHOLYHU�DQ�REMHFW�WR�DQ�LQFKHV�ZLGH�WDUJHW�DW�VSHHGV�RI�XS�WR�����PLOHV�SHU�
KRXU��,W·V�QRW�GLIILFXOW�WR�VHH�KRZ�WKDW�GHYHORSPHQW�SHUPLWWHG�PDQ�WR�
EHFRPH�D�KXQWHU��7KH�FRPSOH[LW\�RI�OLPE�H\H�EUDLQ�FRRUGLQDWLRQ�LV�HQRUPRXV�
EXW�QRW�UHDGLO\�DSSDUHQW��7R�GHOLYHU�WKDW�OHYHO�RI�FRRUGLQDWLRQ��WKH�EUDLQ�KDV�
WR�LQVWDQWO\�GHDO�ZLWK�PXOWLSOH�IHHGEDFNV�DQG�PLFUR�OHYHO�PRWRU�DGMXVWPHQWV��
D�SURFHVV�FDOOHG�´VHTXHQFLQJµ��,QWHUHVWLQJO\��D�VLPLODU�VHTXHQFLQJ�SURFHVV�LV�
UHTXLUHG�IRU�VSHHFK�DQG��ZH�FDQ�DVVXPH��LV�UHODWHG�WR�FRQFHSWXDOL]DWLRQ��,Q�
KRPLQRLG�GHYHORSPHQW��ZH�REVHUYH�WKDW�WKH�XSULJKW�VWDQFH�DQG�OLPE�KDQG�
GHYHORSPHQW�KDSSHQHG�ILUVW��WKHQ�KXPDQV�HYROYHG�D�SURJUHVVLYHO\�ODUJHU�
EUDLQ��6R�LW�DSSHDUV�WKDW�GHYHORSPHQW�RI�WKURZLQJ�DELOLW\�EURXJKW��DV�DQ�
DQFLOODU\�EHQHILW��WKH�DELOLW\�WR�GHYHORS�VSHHFK�DQG�VRFLHW\���:LOOLDP�&DOYLQ��
´(PHUJHQFH�RI�,QWHOOLJHQFHµ��LQ�/LIH�LQ�WKH�8QLYHUVH��6FLHQWLILF�$PHULFDQ��
������,6%1������������������
:LWK�WKLV�LQ�PLQG��ZH�FDQ�HODERUDWH�RQ�WKH�SURJUHVVLYH�HPDQFLSDWLRQ�RI�WKH�
RUJDQLVP���
�,QYHUWHEUDWHV��)LVK���$PSKLELDQ���5HSWLOH��%LUG� 0DPPDO� 0DQ�
6HQVH�� 1HUYRXV��5HVSLUDWRU\�)OXLG����:DUPWK�5HSURGXFWLYH���/LPE�
6\VWHP��������6\VWHP����6\VWHP� ���6\VWHP�6\VWHP� 6\VWHP� ���6\VWHP�
:KDW�LV�VSHFLDO�DERXW�PDQ·V�WKUHHIROGQHVV"�,Q�DQLPDOV��VSHFLDOL]HG�SURFHVVHV�
GRPLQDWH�WKH�QHUYH�VHQVH�SROH�DQG�WKH�PHWDEROLF�OLPE�SROH��,Q�PDQ��ZKLOH�WKH�
V\VWHPV�KDYH�UHDFKHG�D�KLJK�GHJUHH�RI�GHYHORSPHQW��QR�RQH�SROH�GRPLQDWHV��
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0DQ·V�ERG\�UHSUHVHQWV�PRUH�RI�DQ�LQWHUUHODWHG�ZKROH��)RU�H[DPSOH��RXU�
WHHWK�DUH�DOO�KDUPRQLRXV��ZLWKRXW�DQ\�W\SH�GRPLQDWLQJ��:KLOH�DSHV�DUH�
FHQWUDO�DQLPDOV�ZLWK�ODUJH�FDQLQHV��ZH�KDYH�KHOG�EDFN�DQ\�W\SH�GRPLQDQFH��
0DQ�KDV�DQ�XQXVXDO�SODFHQWD�GHYHORSPHQW�DV�ZHOO��7KH�SODFHQWD�VWDUWV�RXW�
GLIIXVH�EXW�GHYHORSV�LQWR�D�GLVFRLGDO�W\SH��7KDW�LV��LW�VWDUWV�UHVHPEOLQJ�DQ�
XQJXODWH�DQG�ILQLVKHV�UHVHPEOLQJ�D�URGHQW��2QO\�PDQ·V�SODFHQWD�JRHV�WKURXJK�
WKH�IXOO�UDQJH�RI�W\SHV��WDNLQJ�SDUW�LQ�DOO�RI�WKHP��/LNHZLVH��DW�ELUWK��WKH�
KXPDQ�EDE\�LV�ERWK�SUHFRFLDO��LQ�ZHOO�GHYHORSHG�VHQVH�RUJDQV��DQG�DOWULFLDO��LQ�
XQGHUGHYHORSHG�OLPEV���
,Q�SRVWQDWDO�GHYHORSPHQW��WKH�FKLOG·V�ERG\�JURZV�VORZHU�WKDQ�WKDW�RI�RXU�DSH�
UHODWLYHV��7KH�KXPDQ�FKLOG�LV�GHYHORSLQJ�LQ�RWKHU�ZD\V��LQ�SDUW��GXH�WR�LWV�
ORQJHU�FKLOGKRRG��6WHLQHU�SRLQWHG�RXW�WKDW�WKH�QHUYH�VHQVH�GHYHORSV�ILUVW��
WKH�\RXQJ�FKLOG�VKRXOG�QRW�EH�SXVKHG�LQWR�SUHPDWXUH�LQWHOOHFWXDO�LQVWUXFWLRQ��
7KH�UK\WKPLF�V\VWHP�GHYHORSV�GXULQJ�WKH�VHFRQG�VHYHQ�\HDUV��DV�LV�
UHFRJQL]HG�LQ�:DOGRUI�HGXFDWLRQ��'XULQJ�WKH�WKLUG�VHYHQ�\HDU�F\FOH��WKH�
OLPE�PHWDEROLF�VWUXFWXUH�JDLQV�PDWXULW\��%\�WKH�WLPH�RI�DGROHVFHQFH��WKH�
KXPDQ�ERG\�LV�ILQDOO\�DW�KRPH��7KXV��LQ�PDQ��WKH�WKUHHIROG�V\VWHPV�DUH�
GLIIHUHQWLDWHG��QRW�LQ�WKH�SK\VLFDO�ERG\��EXW�LQ�WLPH��
,Q�VXPPDU\��ZH�KDYH�H[SDQGHG�RQ�KRZ�WKH�SK\VLFDO�ERG\�DQG�LWV�GHYHORSPHQW�
LQIOXHQFH�WKH�HPRWLRQDO�OLIH��2XU�KXPDQ�FKDUDFWHULVWLFV�DUH�XQLTXH�LQ�PDQ\�
ZD\V�DQG�DOORZ�XV�WR�DFKLHYH�D�VWHS�TXDOLWDWLYHO\�EH\RQG�WKH�DQLPDOV��
�


