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7KLUW\�WZR�HJJV�RI�3DQWDQDO�FDLPDQ��&DLPDQ�FURFRGLOXV�\DFDUH���'DXGLQ��������ZHUH�LQFXEDWHG�DW���q&��$IWHU����GD\V�RI�LQFXEDWLRQ�DW���q&��WKH�UHPDLQLQJ�HJJV�ZHUH�GLVWULEXWHG�LQ�WKH�IROORZLQJ�ZD\��VHYHQ�DW���q&��VHYHQ�DW���q&��VL[�DW���q&�DQG�VL[�DW���q&��$W���q&�DQG���q&�D������KDWFKDELOLW\�ZDV�REWDLQHG�ZKLOH�DW���q&�������DQG�DW���q&��������$IWHU�KDWFKLQJ��WKH�DQLPDOV�ZHUH�NHSW�IRU���� GD\V�DW�WKH�VDPH�WHPSHUDWXUH�RI�WKHLU�ILQDO�LQFXEDWLRQ��:HLJKW��J��FRQWURO�DQG�PRUSKRPHWULF��FP��DQDO\VLV�ZHUH�FDUULHG�RXW��7KH�VWDWLVWLF�GHVLJQ�ZDV�WRWDOO\�UDQGRPL]HG�DQG�WKH�GDWD�ZHUH� WUHDWHG�E\�UHJUHVVLRQ�DQDO\VLV�VKRZLQJ�D�TXDGUDWLF�EHKDYLRU� ��S�������� ,W�ZDV� IRXQG�WKDW�ZHLJKW�� WRWDO�OHQJWK��77/���WDLO�OHQJWK��7/���VQRXW� YHQW�OHQJWK��69/���KHDG�OHQJWK��+/���H\H�OHQJWK��(/���VQRXW�OHQJWK��6/���PLG�SRLQW�VQRXW�ZLGWK��06:���KHDG�ZLGWK��+:���ZLGWK�RI�VQRXW�DW�QRVWULOV��1:���GLVWDQFH�EHWZHHQ�OLPEV��'%/��VKRZHG�D�KLJKHU�GHYHORSPHQW�DW�WKH�WHPSHUDWXUH�UDQJH�IURP�����q&�WR�����q&�DQG�FLUFXPIHUHQFH�RI�EHOO\�DW�����q&��
.H\�ZRUGV� &DLPDQ� GHYHORSPHQW��LQFXEDWLRQ��WHPSHUDWXUH��WKHUPLF�YDULDWLRQ
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7KH &DLPDQ�FURFRGLOXV�\DFDUH� �'DXGLQ��������FDQ�EH�IRXQG�LQ�%ROLYLD��3DUDJXD\��8UXJXD\��$UJHQWLQD�DQG� 6RXWKZHVWHUQ� RI� %UD]LO�� PRUH� VSHFLILFDOO\�IURP�0DWR�*URVVR�6XO��3DUDJXD\�ULYHU��WR�WKH�VWDWH�RI�3DUDQi�± 3DUDQi��ULYHU��.LQJ�DQG�%XUNH���������,W� LV�FRQVLGHUHG�D�PHGLXP�VL]H�DOOLJDWRU�� UHDFKLQJ����� WR� ���� PHWHUV� DW� DGXOW� DJH�� ,Q� %UD]LO�� QHVWLQJ�WDNHV�SODFH�LQ�WKH�UDLQ\�VHDVRQ��ZLWK�DQ�DYHUDJH�RI����WR����HJJV�EHLQJ�ODLG���*URRPEULGJH���������,Q�WKH�UHSURGXFWLYH�KDQGOLQJ��WKH�DUWLILFLDO�LQFXEDWLRQ�LV�D�VWDJH�WR�LQFUHDVH�FDLPDQ�FXOWXUH��7KLV�PHWKRG�LV�ZLGHO\� XVHG� RWKHU� FURFRGLOLDQ� FXOWXUHV� �-RDQHQ�

DQG�0F1HDVH��������-RDQHQ�DQG�0F1HDVH��������-RDQHQ�HW�DO���������%UH\HU��������9HUGDGH�HW�DO��������� /DUULHUD�� ������� *HQHUDOO\�� DUWLILFLDO�LQFXEDWLRQ�LV�SURFHVVHG�ZLWK�FRQVWDQW�WHPSHUDWXUHV�IURP� WKH� EHJLQQLQJ� WR� WKH� KDWFKLQJ� RI� WKH� HJJV��7KLV� DVSHFW� GHVHUYHV� GLVFXVVLRQ� RQFH� WKDW� XQGHU�QDWXUDO�QHVW� FRQGLWLRQV� FRQVWDQW� WHPSHUDWXUH�GRHV�QRW�RFFXU GXULQJ�WKH�ZKROH�LQFXEDWLRQ�SHULRG�,Q� HDFK� QHVW� RFFXUV� D� WHPSHUDWXUH� YDULDWLRQ� LQ�UHODWLRQ�WR�WKH�SRVLWLRQ�RI�WKH�HJJV�DQG�WR�URRP�RU�HQYLURQPHQW� WHPSHUDWXUH� DQG� WKLV� YDULDWLRQ�GHWHUPLQHV� GLIIHUHQFHV� LQ� GHYHORSPHQW� DQG� VH[��-RDQHQ�� ������ )HUJXVRQ� DQG� -RDQHQ�� �������'XULQJ� WKH� QDWXUDO� LQFXEDWLRQ�� WKHVH� RFFXUV� D�
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JUDGXDO� WHPSHUDWXUH� LQFUHDVH� IURP� WKH� EHJLQQLQJ�WR� WKH� KDWFKLQJ� �:HEE� DQG� 6PLWK�� �������$FFRUGLQJ� WR� WKHVH� DXWKRUV�� WKH� JUDGXDO�WHPSHUDWXUH�PD\�IDFLOLWDWH�GHYHORSPHQW�RI�HJJ\RON�LQWHJUDOL]DWLRQ�DQG�KDWFKLQJ��,QYHVWLJDWLRQV� RQ� WKHUPLF� YDULDWLRQ� GXULQJ�LQFXEDWLRQ�KDYH�EHHQ�FDUULHG�RXW�LQ�RUGHU�WR�YHULI\�WKH�HIIHFWV�RI�WHPSHUDWXUH�RQ�WKH�FKDUDFWHULVWLFV�RI�WKH� \RXQJ� DOOLJDWRUV� ZKLFK� ZHUH� FRQILUPHG� WR�LQFUHDVH� LQ� WKH� ODVW� WKLUG� RI� WKH� HPEU\R�GHYHORSPHQW�� WKH� SKDVH� RI� LWV� IDVWHVW� JURZWK��&RQJGRQ� HW� DO��� ������� 7KH� HPEU\R� IRUPDWLRQ��ZDV�GLYLGHG�LQWR�WKUHH�JHQHUDO�VWDJHV��WKH�ILUVW�WZR�FRPSULVH� WKH� LQLWLDO� IRUPDWLRQ� XQWLO� WKH� VH[XDO�GHILQLWLRQ�SHULRG��DQG�WKH�ODVW�VWDJH�FRUUHVSRQGV�WR�LWV� JURZWK� �)HUJXVRQ�� ������� )HUJXVRQ�� ������HYDOXDWHG�WKH�VWDJHV�RI�HPEU\RQLF�GHYHORSPHQW�RI�FURFRGLOLDQV� E\� ZRUNLQJ� ZLWK� HJJV� RI� WKUHH�GLIIHUHQW� VSHFLHV� �$OOLJDWRU� PLVVLVVLSLHQVLV��&URFRGLOXV� MRKQVWRQL�� &URFRGLOXV� SRURVXV �� DW�GLIIHUHQW� WHPSHUDWXUHV�� ,Q� $OOLJDWRU�PLVVLVVLSLHQVLV�� WKH� LQFXEDWLRQ� LQFUHDVH� LQ�WHPSHUDWXUH�� �WDNLQJ� LQWR� DFFRXQW� WKH� YLDELOLW\�OLPLWV� IRU� WKHVH� VSHFLHV��� DFFHOHUDWHG� WKH�GHYHORSPHQW� RI� RUJDQRJHQHVLV� LQLWLDO� SKDVHV�� 2Q�WKH�RWKHU�KDQG�� DW���q&� WKH�JRQDGDO�GHYHORSPHQW�ZDV�GHFHOHUDWHG� LQ� UHODWLRQ� WR� WKH�GHYHORSPHQW�DW���q&�� EXW� WKH� HPEU\RQLF� GHYHORSPHQW�ZDV� IDVWHU�DW� ��q&� ZKHQ� FRPSDUHG� ZLWK� WKDW� RI� ��q&� DQG���q&�'DWD�RI�WKH�WKHUPLF�LQIOXHQFH�RQ�WKH�LQLWLDO�JURZWK�KDYH� DOVR� EHHQ� REWDLQHG�� -RDQHQ� HW� DO��� �����REVHUYHG� VLJQLILFDQW� HIIHFWV� RI� LQFXEDWLRQ�WHPSHUDWXUH� �IURP� ����q&� WR� ����q&�� RQ� ILQDO�HPEU\RQLF� GHYHORSPHQW� DQG� ZHLJKW� JDLQ� LQ�DQLPDOV� NHSW� DW� ��q&��ZKLFK� � VKRZHG� WR� EH� HYHQPRUH� LQWHQVH� DW� KLJKHU� LQFXEDWLRQ� WHPSHUDWXUHV��3LQKHLUR�HW�DO��������DQDO\]HG�WKH�HIIHFWV�RI����������� ����� DQG� ��q&� WHPSHUDWXUHV� RQ� WKH�GHYHORSPHQW�RI�3DQWDQDO�FDLPDQ�DQG�IRXQG�D�ORZ�IRRG� XSWDNH� DQG� JURZWK� DW� ����q&� EXW� KLJK� IRRG�XSWDNH� DQG� JURZWK� EHWZHHQ� ����� DQG���q&�XS� WR����GD\V�RI� OLIH��2Q� WKH�RWKHU�KDQG��9LDQQD�HW�DO��������� � VWXG\LQJ� WKH� HIIHFW� RI� ���� ��� DQG� ��q&�WHPSHUDWXUHV� RQ� WKH� JURZWK� RI� \RXQJ� RI�&DLPDQ�ODWLURVWULV� REVHUYHG�D�KLJKHU�WRWDO�JURZWK�EHWZHHQ����DQG���q&�EXW�WKH\�GLG�QRW�REVHUYHG�GLIIHUHQFH�EHWZHHQ����DQG���q&�WHPSHUDWXUHV�7KH� ELEOLRJUDSKLFDO� VXUYH\� UHYHDOHG� YHU\� IHZ�ZRUNV� RQ� WKHUPLF� YDULDWLRQ� LQ� LQFXEDWLRQ� DQG� QR�ZRUN�RQ�WKH�SDUWLFXODU�VSHFLHV�&DLPDQ�FURFRGLOXV�\DFDUH�� 7KHUHIRUH�� WKH� SUHVHQW� H[SHULPHQW� WR�

HYDOXDWH�WKH�HIIHFW�RI�WKHUPLF�YDULDWLRQ�GXULQJ�WKH�LQFXEDWLRQ� SHULRG� DQG� WKH� HIIHFWV� RI� GLIIHUHQW�WHPSHUDWXUHV� RQ� DIWHU� KDWFKLQJ� GHYHORSPHQW� ZDV�XQGHUVWDNHQ�
0$7(5,$/6�$1'�0(7+2'6
7KH� H[SHULPHQW�� ZDV� FDUULHG� RXW� IRU� ���� GD\V�GXULQJ�$SULO��VW WKURXJK�6HSWHPEHU���UG�������7KH�VWDJH�IURP�LQFXEDWLRQ�WR�KDWFKLQJ�ZDV�FDUULHG�RXW� DW� &ULDGRXUR� GH�$QLPDLV� 6LOYHVWUHV� -DFDUi� LQ�WKH� GLVWULFW� RI� *XDUDJL�� PXQLFLSDOLW\� RI� 3RQWD�*URVVD� VWDWH� RI� 3DUDQi�� %UD]LO�� DQG� WKH� JURZLQJ�VWDJH�ZDV�FDUULHG�RXW�DW�WKH�/DERUDWRU\�RI�$QLPDO�5HSURGXFWLRQ� RI 8QLYHUVLGDGH� (VWDGXDO� GH�0DULQJi�2Q�$SULO��WK��������WKLUW\�WZR�HJJV�ZHUH�FROOHFWHG�IURP� WKH� VDPH� QHVW�� ZLWK� DQ� DYHUDJH� ZHLJKW� RI�������J�HDFK�� VKRZLQJ�RSDTXH�EDQGV��7ZR�RI� WKH�HJJV�ZHUH�RSHQHG�WR�YHULI\�WKH�HPEU\RQLF�VWDJH�RI�WKH� QHVW� DQG� ODWHU� XVHG� WR� DQDO\]H� WKH� HPEU\RQLF�GHYHORSPHQW�� 7KH� UHPDLQLQJ� WKLUW\� HJJV� ZHUH�ZHLJKWHG�� PHDVXUHG�� PDUNHG� ZLWK� SHQFLO� DQG�SODFHG� LQ� DQ� LQFXEDWRU�� DFFRUGLQJ� WR� WKH� PRGHO�SURSRVHG�E\�9HUGDGH�HW�DO���������DW���q&��$Q����/� ���[���[���PP� SRO\VW\UHQH� IRDP� ER[� ZDV�XVHG� DV� LQFXEDWRU� FRQWDLQLQJ� D� �FP� ZDWHUVKHHW��WZR�SHUIRUDWHG�VLOYHUZDUH�VXSSRUWHUV�RQ�ZKLFK�ZDV�SODFHG� D� SODVWLF� WUD\� FRQWDLQLQJ� PRLVWHQHG�YHUPLFXOLWH�DV�VXSSRUW�DQG�FRYHU�IRU����:DWW�OLJKWV�ZHUH� IDVWHQHG� DQG� FRQWUROOHG� E\� ���q&� SUHFLVLRQ�WKHUPRVWDW��PDGH�DQG�FKHFNHG�LQ�WKH�ODERUDWRU\�RI�SK\VLFV��DW�8QLYHUVLGDGH�(VWDGXDO�GH�0DULQJi��$Q�RULILFH� WR�SODFH� WKH� WKHUPRPHWHU�ZDV�PDGH�DW� WKH�PLGGOH�KHLJKW�RI�RQH�RI�WKH�ZDOOV�'XULQJ� WKH� LQFXEDWLRQ�� RWKHU� IRXU� HJJV� ZHUH�RSHQHG�� WR� HYDOXDWH� WKH� HPEU\RQLF� GHYHORSPHQW��WZR�RQ�$SULO��WK�DQG�WKH�WZR�RQ�$SULO���WK��7KH�VL[�HPEU\RV� �WKH� WZR� RSHQHG� HDUOLHU� DQG� WZR� MXVW�PHQWLRQHG�� ZHUH� H[DPLQHG�� ZHLJKWHG� DQG�GHVFULEHG� DFFRUGLQJ� WR� WKH� PRGHO� SURSRVHG� E\�)HUJXVRQ�������$IWHU� ���GD\� LQFXEDWLRQ� DW� ��q&�� WKH� UHPDLQLQJ�HJJV� ZHUH� UHGLVWULEXWHG� DW� IRXU� GLIIHUHQW�WHPSHUDWXUHV�� VHYHQ� HDFK� DW� ���� DQG� ��� DQG� VL[�HDFK� DW� ��� DQG� � ��q&�� (DFK� HJJ� ZDV� SODFHG�LQGLYLGXDOO\� LQ�D�SODVWLF� LFH�FUHDP�ER[�FRQWDLQLQJ�YHUPLFXOLWH�� ZKLFK� ZDV� D� PRGLILHG� LQFXEDWLRQ�PRGHO� GLIIHUHQW� IURP� WKDW� FUHDWHG� E\� 9HUGDGH��������WKXV�IDFLOLWDWLQJ�WKH�LGHQWLILFDWLRQ�FRQWURO�RI�HDFK�HJJ�DW�WKH�KDWFKLQJ�PRPHQW�
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$IWHU�KDWFKLQJ��WKH�QHZERUQ�DQLPDOV�ZHUH�NHSW�LQ�D� JURZLQJ� ER[� FRQWDLQLQJ�ZDWHU�ZDUPHG� WR� WKHLU�RULJLQDO�KDWFKLQJ� WHPSHUDWXUH�� VHYHQ�DQLPDOV� LQ�D�ER[�DW���q&��VHYHQ�DW���q&��ILYH�DW���q&�DQG�WKUHH�DW���q&��(DFK�DQLPDO�ZDV� LGHQWLILHG�ZLWK�FRORUHG�EHDGV� IDVWHQHG� E\� VPRRWK� WKLQ� ZLUH� DW� WKH� ILQDO�WKLUG� RI� WKH� WDLO�� IRUWQLJKWO\� ZHLJKWHG� DQG�PRUSKRPHWULFDOO\� DQDO\]HG�� 7KH� PHDVXUHPHQWV�WDNHQ�ZHUH�WKH�IROORZLQJ��WRWDO�OHQJWK��77/�±IURP�WKH�H[WUHPH�VQRXW�IURQW�WR�WKH�H[WUHPH�WDLO�WLS��WDLO�OHQJWK� �7/��IURP� WKH� IURQW� HQG� RI� YHQW� WR� WKH�H[WUHPH�WDLO�WLS��VQRXW�YHQW�OHQJWK��69/�±IURP�WKH�H[WUHPH�VQRXW�IURQW�WR�WKH�IURQW�HQG�RI�YHQW��KHDG�OHQJWK� �+/�� IURP� WKH� H[WUHPH� VQRXW� IURQW� WR� WKH�EDFN� VXUIDFH� RI� RFFLSLWDO� FRQG\OH�� H\H� OHQJWK��(/�±WRWDO� H\H� VRFNHW� OHQJWK�� VQRXW� OHQJWK� �6�±IURP� WKH� IURQW� HQG� RI� WKH� VQRXW� WR� WKH� IURQW� H\H�VRFNHW�HGJH��ZLGWK�RI�VQRXW�DW�PLG�±SRLQW��06:���KHDG� ZLGWK� �+:�±GLVWDQFH� EHWZHHQ� WKH� ODWHUDO�VXUIDFHV� RI� MDZERQH� FRQG\OHV�� ZLGWK� RI� VQRXW� DW�QRVWULOV� �1:�±GLVWDQFH� EHWZHHQ� WKH� ODWHUDO�VXUIDFHV� RI� MDZERQH� IURQW� HQG�� GLVWDQFH� EHWZHHQ�PHPEHUV� �'%0��� FLUFXPIHUHQFH� RI� EHOO\� �&%�±EHOO\� FLUFXPIHUHQFH� DW� WKH� PLGGOH� UHJLRQ� RI� WKH�DQLPDO��)RU�ZHLJKWLQJ��D�����J±SUHFLVLRQ�6DUWRULXV������03�EDODQFH�ZDV�XVHG�DQG�IRU�PRUSKRPHWULF�DQDO\VHV��DQ�,WDOLDQ������PP±SUHFLVLRQ�0�0HWULFD�FDOLSHU�� D� PLOOLPHWULF� UXOHU�� D� WUDQVSDUHQW� �PP�SUHFLVLRQ�UXOHU�DQG�D��PP�SUHFLVLRQ�WDSH�PHDVXUH�(DFK�JURZLQJ�ER[�ZDV�NHSW�WLOWHG��SURYLGLQJ�����RI�WKH�ERWWRP�DUHD�PRLVWHQHG��DQG�����GU\������:DWW�DTXDULXP� HOHFWULF� KHDWHUV� FRXSOHG� WR� D� ���q&±SUHFLVLRQ�WKHUPRVWDW�ZHUH�XVHG�WR�NHHS�DQG�FRQWURO�WHPSHUDWXUH�� :DWHU� WHPSHUDWXUH� ZDV� FKHFNHG�HYHU\� GD\� WKURXJK� DQ� ,QFRWHUP� ���q&±SUHFLVLRQ�WKHUPRPHWHU�IRU�WKH�SRVVLEO\�QHFHVVDU\�DGMXVWPHQW�RI� WKH� WKHUPRVWDW��ZKLFK�ZDV�DOZD\V�PDGH�ZLWKLQ�WKH� SUHFLVLRQ� OLPLWV�� RQFH� WKH� H[SHULPHQW� ZDV�FDUULHG� RXW� LQ� D� QRQDLUFRQGLWLRQHG� URRP� ZKLFK�VXIIHUHG�WKH�LQIOXHQFH�RI�URRP�WHPSHUDWXUHV�KLJKHU�WKDQ�WKH�WHPSHUDWXUHV�WHVWHG�LQ�WKH�H[SHULPHQW�7KH�RSHQ�SDUW�RI�WKH�ER[HV�ZDV�FRYHUHG�ZLWK�D�SODVWLF�VFUHHQ� IDVWHQHG� ZLWK� HODVWLF� FRUG� WR� SUHYHQW� WKH�DQLPDOV�IURP�HVFDSLQJ�7KH� GLHW� ZDV� FRQVWLWXWHG� RI� JURXQG� FDWWOH� PHDW�LQFOXGLQJ� ������ YLWDPLQLF� SUHPL[� -DFDUp�3KyV��7KH�DQLPDOV�ZHUH�IHG�DW�OLELWXP ILYH�GD\V�D�ZHHN�WDNLQJ�LQWR�DFFRXQW�WKH�PLQLPDO�IRRG�UHTXLUHPHQW�SURSRUWLRQDWH� WR� ���� OLYH� ZHLJKW�� WKH� DQLPDO¶V�DSSHWLWH� DQG� ORVVHV� GXULQJ� IHHGLQJ�� ,W� PXVW� EH�

HPSKDVL]HG� WKDW� WKH� YLWDPLQLF� SUHPL[� FRQWDLQHG�]LQF�EDFLWUDFLQH��DQ�DQWLIXQJLF�DFWLYH�SULQFLSOH��)RU�IHHGLQJ�D�SRO\VW\UHQH�UHFLSLHQW�ZDV�SODFHG�RQ�WKH�GU\�DUHD�RI�WKH�ER[��7KH�DQLPDOV�ZHUH�IHG�DW���S�P��DQG�WKH�QH[W�PRUQLQJ�WKH\��ZHUH�WDNHQ�RXW�RI�WKH�ER[HV�ZKLFK�ZHUH�FOHDQHG�DQG�QHZ�FOHDQ�ZDWHU�ZDV�DGGHG�DW�WKH�DSSURSULDWH�WHPSHUDWXUH�WR�DYRLG�WKHUPLF�VKRFNV�7KH� H[SHULPHQWDO� GHVLJQ�ZDV� WRWDOO\� UDQGRPL]HG��LQ�ZKLFK�WKH�GLIIHUHQW�WHPSHUDWXUHV�FRQVWLWXWHG�WKH�WUHDWPHQWV� DQG� WKH� KDWFKHG� DQLPDOV� ZHUH� WKH�UHSHWLWLRQV�� 7KH� FROOHFWHG� GDWD�ZHUH� VXEPLWWHG� WR�UHJUHVVLRQ� DQDO\VLV� WDNLQJ� LQWR� DFFRXQW� WKH�WUHDWPHQW� DQG� DQLPDO� DJHV�� XVLQJ� 6HFUHWDU\� RI�6WDWH� IRU� $JULFXOWXUH¶V� VRIWZDUH�� DIWHU� (XFOLGHV���������LQ�WKH�IROORZLQJ�VWDWLVWLFDO�PRGHO�
<LMN �ER�E�7L�E�7L��E�,�E�,��HLMN��LQ�ZKLFK�<LMN �REVHUYDWLRQ�PDGH�WR�DQLPDO�M�DW�WHPSHUDWXUH�L�DW�DJH�NE� �FRQVWDQWE� �OLQHDU�UHJUHVVLRQ�FRHIILFLHQW�RI�WKH�REVHUYDWLRQ�<�LQ�IXQFWLRQ�RI�WHPSHUDWXUH�LE� �TXDGUDWLF�UHJUHVVLRQ�FRHIILFLHQW�RI�REVHUYDWLRQ�<�LQ�IXQFWLRQ�RI�WHPSHUDWXUH�LE� � OLQHDU�UHJUHVVLRQ�FRHIILFLHQW�RI�REVHUYDWLRQ�<�LQ�IXQFWLRQ�RI�DJH�ME� �TXDGUDWLF�UHJUHVVLRQ�FRHIILFLHQW�RI�REVHUYDWLRQ�<�LQ�IXQFWLRQ�RI�DJH�M7L �ZDWHU�WHPSHUDWXUH�L� �����������,M �DQLPDO�DJH�M��M �������GD\VHLMN �DOHDWRU\�HUURU�DVVRFLDWHG� WR�HDFK�REVHUYDWLRQ�\LMN
5(68/76
*HQHUDO�GDWD�RQ�DUWLILFLDO�LQFXEDWLRQ�DUH�SUHVHQWHG�LQ�7DEOH����,Q�7DEOH����D�EULHI�GHVFULSWLRQ�RI�WKH�VL[�HPEU\RV�FROOHFWHG�LQ�WKH�SHULRG�RI�WKH�ILUVW����GD\V�RI� LQFXEDWLRQ� DW� ��q&� LV� SUHVHQWHG�� 7KH� HPEU\RV�FROOHFWHG� LQFUHDVHG� ILYH� WLPHV� WKHLU� ZHLJKW� IURP�WKH�ILUVW� WR� WKH���WK GD\�RI�DUWLILFLDO� LQFXEDWLRQ��,Q�7DEOH� ��� WKH� PRVW� LPSRUWDQW� FRUUHODWLRQV� RI� WKH�SDUDPHWHUV� PHDVXUHG� VXFK� DV� ZHLJKW� [� 77/��ZHLJKW�[�77/��ZHLJKW�[�7/��ZHLJKW�[�69/��ZHLJKW�[�&%��77/�[�7/��77/�[�+/��69/�[�+/�DQG�69/�[� 6/� DUH� VKRZQ�� 7KH� FRUUHODWLRQV� VKRZHG� WR� EH�VLJQLILFDQW��S�������
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7DEOH�� � 'DWD�RI�WKH�HIIHFW�RI�WKHUPLF�YDULDWLRQ�RQ�3DQWDQDO�FDLPDQ�&DLPDQ�FURFRGLOXV�\DFDUH��HJJV,7��q&� )7��q&� 1 $7��GD\V� +���� 07��� 16$�� �� � ���� ����� �� ��� �� � ���� ���� ���� ��� �� � ���� ��� � ��� �� � ���� ��� � �,7 �,QLWLDO�LQFXEDWLRQ�WHPSHUDWXUH��q&���)7 �)LQDO�LQFXEDWLRQ�WHPSHUDWXUH��q&���1 �1XPEHU�RI�HJJV��$7 �$YHUDJH�LQFXEDWLRQ�WLPH��GD\V���+ �+DWFKDELOLW\������07 �3UH�DQG�SRVW�KDWFKLQJ�PRUWDOLW\�����16$ �1XPEHU�RI�SRVW�KDWFKLQJ�VXUYLYLQJ�DQLPDOV

7DEOH� � � 0RUSKRORJLFDO� GHVFULSWLRQ� RI� VL[� HPEU\RV� RI� 3DQWDQDO� FDLPDQ� �&DLPDQ� FURFRGLOHV� \DFDUH�� FROOHFWHG�GXULQJ�WKH�LQLWLDO����GD\V�RI�LQFXEDWLRQ�DW����R&(JJ�RSHQLQJ�GD\ (JJ�Qq (PEU\R�ZHLJKW��J� 0RUSKRORJLFDO�VWDJH��)HUJXVRQ������ 'HVFULSWLRQ�RI�PRUSKRORJLFDO�VWDJH�
� ���� ��$SULO�VW���� �� ���� ��
3DGGOH� IRUP� KDQGV� DQG� IHHW�SUHVHQWLQJ� PHVRGHUPLF�FRQGHQVDWLRQV� ZLWK� GHILQHG�GLJLWV��WUDQVSDUHQW�KHDG��� ���� �� 6PDOO� SRUWLRQ� RI� LQWHUGLJLWDO�PHPEUDQHV� VWLOO� UHPDLQLQJ�EHWZHHQ�WRHV�DQG�EHWZHHQ�GLJLWV��ZKLWHQHG�ERG\�

$SULO�WK����
�� ���� �� 3UHVHQFH� RI� LQWHUGLJLWDO�PHPEUDQHV� WKDW� FKDUDFWHUL]H� WKH�SDZV� DV� SDGGOHV� LQ�ZKLFK� �GLJLWV�DUH�DOUHDG\�LQWHUQDOO\�GHILQHG��� ���� ��$SULO��WK����
�� ���� ��

'RUVDO� VNLQ� SLJPHQWDWLRQ��DEVHQFH� RI� LQWHUGLJLWDO�PHPEUDQH�� GHILQLWH� URXQG� FODZV��WKHUH� DUH� IRXU� SURWXEHUDQFHV� RQ�WKH� KHDG� EHWZHHQ� WKH� H\H�VRFNHWV�
�GHVFULSWLRQV�PDGH�GXULQJ�WKH�H[SHULPHQW�E\�WKH�DXWKRU

7DEOH�� � &RUUHODWLRQV�RI�WKH�SDUDPHWHUV�ZHLJKW��WRWDO�OHQJWK��WDLO�OHQJWK��VQRXW�YHQW�OHQJWK��FLUFXPIHUHQFH�RI�EHOO\��KHDG�OHQJWK��VQRXW�OHQJWK�RI�&DLPDQ�FURFRGLOXV�\DFDUH�VDPSOH�VSHFLPHQV9DULDEOHV &RUUHODWLRQV�:HLJKW�[�77/ ����:HLJKW�[�7/ ����:HLJKW�[�69/ ����:HLJKW�[�&% ����77/�[�7/ ����77/�[�69/ ����77/�[�+/ ����69/�[�+/ ����69/�[�6/ ����
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7KH� HJJV� ZKRVH� LQFXEDWLRQ� WHPSHUDWXUH� ZDV�UHGXFHG� IURP���q&� WR� ��q&� VXIIHUHG� WKH� VHYHUHVW�GDPDJHV�� 7ZR� RI� WKH� VL[� HJJV� ZHUH� IRXQG� GHDG�DIWHU� ��� GD\V� RI� LQFXEDWLRQ�� WKH� HPEU\RV� ZHUH�DOUHDG\�IRUPHG�EXW�GHDG��7KH�KDWFKLQJ�RI�WKH�IRXU�UHPDLQLQJ�HJJV�UHVXOWHG�LQ�SUHPDWXUH�DQLPDOV�WKDW�VWLOO� KDG� D� VPDOO� SRUWLRQ� RI� WKH� YLWHOLQLF� VDF�H[SRVHG�RXWVLGH�WKH�DEGRPLQDO�FDYLW\��2QH�RI�WKH�HJJV�KDWFKHG�RQ�WKH���WK GD\�RI�LQFXEDWLRQ��EXW�WKH�DQLPDO� VKRZHG� D� VSHQW� DVSHFW� DQG� GLHG� WKH�IROORZLQJ�GD\��7KH�RWKHU�WKUHH�DQLPDOV�KDWFKHG��RQ�WKH� ��WK�� ��WK DQG� ��VW GD\� RI� LQFXEDWLRQ��UHVSHFWLYHO\�� )URP� WKH� HJJV� NHSW� DW� ��q&�� IRXU�KDWFKHG� ZLWK� ��� WR� ��� GD\V� RI� LQFXEDWLRQ�� ZKLOH�WKH� UHPDLQLQJ� HJJ� ZDV� RSHQHG� RQ� -XQH� �UG DQG�VKRZHG� WKH� SUHVHQFH� RI� D� OLYLQJ� HPEU\R�� WKRXJK�H[WUHPHO\� UHWDUGHG� LQ� UHODWLRQ� WR� YLWHOLQH� VDF�DEVRUWLRQ�� QHHGLQJ� DSSUR[LPDWHO\� RWKHU� ��� WR� ���GD\V� WR� KDWFK�� 7KH� HJJV� LQFXEDWHG� DW� ��q&� DQG���q&� SUHVHQWHG� D� ����� KDWFKDELOLW\� UDWH� DQG� WKH�LQFXEDWLRQ� WLPH� IRU�HDFK�HJJ�ZDV�������������������������DQG����GD\V�LQ�RQH�FDVH�DQG��������������������DQG����LQ�WKH�RWKHU�FDVH��UHVSHFWLYHO\��'DWD�RQ�WKH� LQLWLDO� GHYHORSPHQW� ZHUH� FROOHFWHG� IRU� ����GD\V��7KH� SDUDPHWHUV� PHDVXUHG� DIWHU� WKH� VWDWLVWLFDO�DQDO\VLV� UHVXOWHG� LQ� UHJUHVVLRQ� HTXDWLRQV�FRUUHODWLQJ�WUHDWPHQW�DQG�DJH�RI�WKH�DQLPDOV�ZKLFK�DUH� LQ� WKH� JURZLQJ� FXUYH� REWDLQHG� WKURXJK�UHJUHVVLRQ�DQDO\VLV�SUHVHQWHG�LQ�)LJXUH�,�WR�)LJXUH�;,�� 7KH� UHJUHVVLRQ� HTXDWLRQV� ZHUH� TXDGUDWLF� DQG�VWDWLVWLFDOO\� VLJQLILFDQW� �S�������� H[FHSW� IRU� WKH�SDUDPHWHU� ZLGWK� RI� QRVWULOV�� LQ� ZKLFK� QR� HIIHFW�RFFXUUHG�7KURXJK� HTXDWLRQ� GHULYDWLRQ� WKH� IROORZLQJ�WHPSHUDWXUHV� ZHUH� REWDLQHG�� ZHLJKW � ����q&��77/ � ����q&�� 7/ ����q&�� 69/ ��q&��+/ ����q&�� (/ ����q&�� 6/ ����q&��+: ����q&�� '%/ ����q&�� 6: ����q&��&% ����q&�� 7KH� YDULDEOH� 1:� GLG� QRW� YDU\��S!������LQ�WKH�WUHDWPHQWV�DW�QR�DJH�
',6&866,21
7KH�SUREOHPV�PHW� LQ� WKH�ILQDO� LQFXEDWLRQ�VWDJH�DW���q&� SUREDEO\� RFFXUUHG� EHFDXVH� RI� WKH�WHPSHUDWXUH� UHGXFWLRQ� IURP� ��� WR� ��q&�� 7KH� HJJ�LQFXEDWLRQ� DW� FRQVWDQW� WHPSHUDWXUH� RI� ��q&��%UH\HU�� ������ UHVXOWHG� LQ� ���� KDWFKDELOLW\� UDWH��ZKLFK�LQGLFDWHG�WKDW���q&�QRW�WKH�SUREOHP�SHU�VHEXW� WKH� UHGXFWLRQ�GXULQJ� LQFXEDWLRQ�IURP���q&�WR�

��q&�� 2Q� WKH� RWKHU� KDQG� �� :HEE� DQG� &RRSHU�3UHVWRQ�������YHULILHG�WKDW�QHVWV�ZLWK�WHPSHUDWXUHV�EHWZHHQ� ����q&� DQG� ��q&�� DQG� EHWZHHQ� ����q&�DQG���q&�VKRZHG�D�KLJK�PRUWDOLW\�UDWH��$FFRUGLQJ�WR� WKHVH� DXWKRUV�� IURP� ��� HJJV� LQFXEDWHG� LQ�ODERUDWRU\� DW� ��q&� HLJKW� HPEU\RV� KDWFKHG�SUHPDWXUHO\� EXW� ZHUH� QRUPDO�� RQH� HPEU\R� GLHG�EHIRUH� KDWFKLQJ� DQG� WZR� GXULQJ� WKH� KDWFKLQJ�SURFHVV��$V� IRU� WKH� HJJ� WKDW� GLG� QRW� KDWFK� DW� WKH�VDP�H�WLPH�ZLWK�WKH�RWKHUV�QHVWHG�DW���q&�DQG�KDG�LWV�GHYHORSPHQW�UHWDUGHG��LW�PD\�EH�FRQFOXGHG�WKDW�WKH� HJJV� LQ� WKH� VDPH�QHVW� DUH�GLIIHUHQWO\� DIIHFWHG�E\� WKH� WKHUPLF� WUHDWPHQW� GHSHQGLQJ� RQ� HDFK�GHYHORSLQJ� SRWHQWLDO�� $V� IRU� WKH� WHPSHUDWXUH�LQFUHDVH� IURP� ��� WR� ��� DQG� ��q&� D� �����KDWFKDELOLW\� UDWH� ZDV� REWDLQHG�� EXW� WZR� HPEU\RV��RQH� IURP� WKH� ��q&� QHVW� DQG� RQH� IURP� WKH� ��q&�QHVW�� KDWFKHG� SUHPDWXUHO\� SUHVHQWLQJ� LQFRPSOHWH�DEVRUSWLRQ� RI� WKH� YLWHOLQH� VDF� DQG� LQFRPSOHWH�FORVXUH� RI� DEGRPLQDO� FDYLW\�� ,W� FRXOG� EH� SRVVLEOH�WKDW� H[WHUQDO� QRLVHV DQG� WKH� YRLFLQJ� RI� WKH� RWKHU�DQLPDOV� ZLWKLQ� WKH� HJJV� PD\� KDYH� DIIHFWHG� WKH�SUHPDWXUH� KDWFKLQJ� RI� HPEU\RV� DV� GHVFULEHG� E\�-RDQHQ��������,QFXEDWLRQV�DW�FRQVWDQW�WHPSHUDWXUHV�IURP� ��� WR� ��q&� ZHUH� FDUULHG� RXW� ZLWK� DOOLJDWRU�HJJV�� $W� ��q&�� WKH� KDWFKDELOLW\� ZDV ���� KLJKHU�WKDW� DW� ����q&� DQG� ���� KLJKHU� WKDQ� DW� ����q&��-RDQHQ� DQG�0F1HDVH�� ������� ZKLFK� VKRZHG� WKH�KLJKHVW� KDWFKDELOLW\�ZLWKLQ� WKH� WHPSHUDWXUH� OLPLWV�IURP���q&�WR�����q&��2WKHU� WHPSHUDWXUHV�DV������ZLWK�����KDWFKDELOLW\�UDWH�������ZLWK�������������ZLWK� ������ DQG� ����� ZLWK� ����ZHUH� DOVR� WHVWHG��-RDQHQ�DQG�0FQHDVH���������7KH�UHVXOWV�RI������KDWFKDELOLW\� IRXQG� DW� ��� DQG� ��q&� LQ� WKH� SUHVHQW�H[SHULPHQW�ZHUH�LQ�GLVDJUHHPHQW�ZLWK�WKRVH�RI�WKH�DXWKRU� FLWHG�� EXW� WKLV� VXFFHVV� FRPH� EH� GXH� WR�WKHUPLF� YDULDWLRQ� RQFH WKDW� D� KLJKHU� WHPSHUDWXUH�XVHG� LQ� WKH� ILQDO� JURZLQJ� SKDVH� RI� WKH� HPEU\R�IDFLOLWDWHG� WKH�KDWFKLQJ�RI�DQLPDOV�ZLWK�PLQLPXP�RI�FKDUDFWHULVWLF�YDULDWLRQ��,W�PLJKW�KDYH�UHVXOW�LQ�D�PRUH� KRPRJHQHRXV� KDWFKLQJ� �&RQJGRQ� HW� DO���������,Q� WKH� WZHQW\�VHFRQG� PRUSKRORJLFDO� VWDJH� RI� WKH�HPEU\RV�KHUH�FROOHFWHG�DQG�FRPSDUHG� WR� WKRVH�RI�)HUJXVRQ��������LV�H[SHULPHQW��WKH\�VKRZHG�WR�EH�FRPSOHWHO\� IRUPHG� DQG� JURZLQJ� LQ� VL]H� DQG�ZHLJKW��7KH�HPEU\RQLF�GHYHORSPHQWV�RI�$OOLJDWRU�PLVVLVVLSLHQVLV�� &URFRGLOXV� MRKQVWRQL DQG�&URFRGLOXV� SRURVXV ZHUH� FRPSDUHG� WKURXJK�PRUSKRPHWULF�DQDO\VLV�E\�'HHPLQJ�DQG�)HUJXVRQ��������
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)LJXUH� �� � :HLJKW �J�� RI� FDLPDQ� GXH� WR� WHPSHUDWXUH���&��XS�WR�����GD\�DJH��7� �7HPSHUDWXUH��$� �$JH��5�� �5HJUHVVLRQ�FRHIILFLHQW�

)LJXUH� �� ± 7RWDO� OHQJWK �FP�� RI� FDLPDQ� GXH� WR�WHPSHUDWXUH� ��&�� XS� WR�����GD\�DJH��7� �7HPSHUDWXUH��$� �$JH��5�� �5HJUHVVLRQ�FRHIILFLHQW�

)LJXUH� �� � 7DLO� OHQJWK �FP�� RI� FDLPDQ� GXH� WR�WHPSHUDWXUH� ��&�� XS� WR�����GD\�DJH��7� �7HPSHUDWXUH��$� �$JH��5�� �5HJUHVVLRQ�FRHIILFLHQW�

)LJXUH� �� � 6QRXW�YHQW� OHQJWK �FP�� RI� FDLPDQ� GXH� WR�WHPSHUDWXUH� ��&�� XS� WR�����GD\�DJH��7� �7HPSHUDWXUH��$� �$JH��5�� �5HJUHVVLRQ�FRHIILFLHQW�

)LJXUH� �� � (\H� OHQJWK �FP�� RI� FDLPDQ� GXH� WR�WHPSHUDWXUH� ��&�� XS� WR�����GD\�DJH��7� �7HPSHUDWXUH��$� �$JH��5�� �5HJUHVVLRQ�FRHIILFLHQW�

)LJXUH� �� � 6QRXW� OHQJWK �FP�� RI� FDLPDQ� GXH� WR�WHPSHUDWXUH� ��&�� XS� WR�����GD\�DJH��7� �7HPSHUDWXUH��$� �$JH��5�� �5HJUHVVLRQ�FRHIILFLHQW�
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)LJXUH� �� � 6QRXW� ZLGWK �FP�� RI� FDLPDQ� GXH� WR�WHPSHUDWXUH� ��&�� XS� WR�����GD\�DJH��7� �7HPSHUDWXUH��$� �$JH��5�� �5HJUHVVLRQ�FRHIILFLHQW�

)LJXUH� �� � +HDG� ZLGWK �FP�� RI� FDLPDQ� GXH� WR�WHPSHUDWXUH� ��&�� XS� WR�����GD\�DJH��7� �7HPSHUDWXUH��$� �$JH��5�� �5HJUHVVLRQ�FRHIILFLHQW�

)LJXUH���± &LUFXPIHUHQFH�RI�EHOO\ �FP��RI�FDLPDQ�GXH�WR� WHPSHUDWXUH� ��&�� XS� WR� ����GD\� DJH�� 7�  �7HPSHUDWXUH��$� �$JH��5�� �5HJUHVVLRQ�FRHIILFLHQW�

)LJXUH����± 'LVWDQFH�EHWZHHQ�PHPEHUV �FP��RI�FDLPDQ�GXH� WR� WHPSHUDWXUH� ��&�� XS� WR� ����GD\� DJH�� 7�  �7HPSHUDWXUH��$� �$JH��5�� �5HJUHVVLRQ�FRHIILFLHQW�

)LJXUH� ��� � +HDG� OHQJWK �FP�� RI� FDLPDQ� GXH� WR�WHPSHUDWXUH� ��&�� XS� WR�����GD\�DJH��7� �7HPSHUDWXUH��$� �$JH��5�� �5HJUHVVLRQ�FRHIILFLHQW�
7KHVH� DXWKRUV� UHSRUWHG� WKDW� WKH� IDVW� LQFUHDVH� LQ�HPEU\RQLF� PDVV� LQLWLDWHG� LQ� PRUSKRORJLFDO� VWDJH����� ZLWK� VSHFLHV�VSHFLILF� GLIIHUHQFHV� LQ�PRUSKRORJLFDO� VWDJHV� ���� ��� DQG� ���� 7KH�GLIIHUHQFHV� LQ� UHODWLRQ� WR� WRWDO� OHQJWK� LQLWLDWHG� LQ�VWDJH� ��� UHDFKLQJ� WKHLU� PD[LPXP� LQFUHDVH� LQ�PRUSKRORJLFDO� VWDJHV� ��� DQG� ���� 7DNLQJ� LQWR�DFFRXQW�WKDW�DW�FROOHFWLQJ�WKH�HPEU\RV�KDG�DOUHDG\�UHDFKHG�VWDJH�����LW�PD\�EH�SRVVLEOH�WKDW�WKH�VH[�RI�WKH� DQLPDO� ZDV� DOUHDG\� GHILQHG�� WKRXJK� QR�HPEU\RQLF� WLVVXH� DQDO\VLV�ZDV� WKHQ�PDGH��$V� IRU�SRVW�KDWFKLQJ� GHYHORSPHQW�� WKH� DQLPDOV� NHSW� DW���q&� VKRZHG� WKH� VWURQJHVW� DSSHWLWH� ZKLOH� WKH�DQLPDOV� NHSW� DW� ��q&� VKRZHG� WKH� PLQLPXP�DSSHWLWH�� EXW�ERWK�KDG� WKHLU�GHYHORSPHQW� UHWDUGHG�ZKHQ� FRPSDUHG� WR� WKH� RWKHU� WUHDWPHQWV� ZKLFK�HYLGHQFHV� WKDW� H[WUHPH� WKHUPLF� WUHDWPHQWV� DUH�GHWULPHQWDO� WR� WKH� DQLPDO¶V� JURZWK�� 7KH� EHVW�
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WHPSHUDWXUH� WUHDWPHQW� IRU� ZHLJKW� JDLQ� ZDV������q&�� FORVH� WR� WKH� EHVW� WHPSHUDWXUH� ����q&��IROORZHG� E\� WKH� VHFRQG� EHVW�� ��q&�� IRXQG� E\�3LQKHLUR� HW� DO��� ������7KH�ZHLJKW�JDLQ�YHULILHG� LQ�WKLV� H[SHULPHQW�� KRZHYHU�� LV� ORZHU� WKDQ� �����J�IRXQG�E\�3LQKHLUR�HW�DO���������SUREDEO\�GXH�WR�WKH�KLJK� SRSXODWLRQ� GHQVLW\�� 7KH� EHVW� WHPSHUDWXUH������q&��IRU�WRWDO�OHQJWK��������FP��ZDV�VLPLODU�WR�WKDW�IRXQG�LQ�H[SHULPHQWV�ZLWK�DOOLJDWRUV�������R&�DQG������R&��E\�:HEE�DQG�&RRSHU�3UHVWRQ��������DQG� ��� R&� E\� 9LDQQD� HW� DO��� ������ IRU� &DLPDQ�ODWLURVWULV� 7KH� WDLO� OHQJWK�GHSHQGV�RQ� WKH�VL]H�RI�WKH� HJJ� �'HHPLQJ� DQG� )HUJXVRQ�� ������� $� KLJK�FRUUHODWLRQ� ������� EHWZHHQ� WRWDO� JURZWK� DQG� WDLO�OHQJWK�ZDV�REVHUYHG��ZKLFK�PD\�H[SODLQ� WKH�EHVW�WHPSHUDWXUH�� ����q&�� IRXQG� LQ� WKH� SUHVHQW�H[SHULPHQW�� FORVH� WR� ����q&�� REVHUYHG� E\� WKRVH�DXWKRUV� IRU� WRWDO� OHQJWK�� 7KH� JUHDWHVW� WDLO� OHQJWK�ZDV�������FP�ZKLFK�LQGLFDWHV�DQ�LQFUHDVH�RI������FP� IURP� WKH� EHJLQQLQJ� WR� WKH� HQG� RI� WKH�H[SHULPHQW�� 6QRXW�YHQW� OHQJWK� UHSUHVHQWV�DSSUR[LPDWHO\�KDOI�RI�WKH�WRWDO�OHQJWK�RI�WKH�DQLPDO�DQG� WKLV� H[SODLQV� WKH� VDPH�����q&� IRU� VQRXW�YHQW�OHQJWK� DQG� WRWDO� OHQJWK� IRXQG� LQ� WKLV� H[SHULPHQW��7KH� LQFUHDVH� RI� ����� FP� LQ� 69/�� LQ� WKLV�H[SHULPHQW��KRZHYHU��VKRZHG�WR�EH�ORZHU�WKDQ�����FP� REVHUYHG� E\� 6DQWRV� HW� DO��� ������ ZKHQ� WKH�DQLPDOV�ZHUH�IHG�ZLWK�ILVK�DQG�NHSW�DW���q&�ZDWHU�WHPSHUDWXUH�� 7KH� DQLPDOV� SUHVHQWHG� WKH� JUHDWHVW�KHDG� OHQJWK� ������ FP�� DQG� JUHDWHU� KHDG� ZLGWK�������FP��DW�����q&��)LJXUHV���DQG������7KH�EHVW�SHUIRUPDQFH� LQ� VQRXW� OHQJWK� ������ FP�� DQG� VQRXW�ZLGWK�������FP��ZDV�REVHUYHG�DW�����q&��)LJXUHV���DQG� ���� 7KH� YDOXHV� IRXQG IRU� KHDG� OHQJWK� DUH�VLPLODU�WR�WKRVH�IRXQG�E\�6DQWRV�HW�DO���������ZKR�REVHUYHG�KHDGV�ZLWK�����WR�����FP�OHQJWK�DW���q&�WHPSHUDWXUH��$V�IRU�KHDG�GHYHORSPHQW��SDUWLFXODUO\�UHJDUGLQJ� VQRXW�� LW� LV� D� VSHFLHV�VSHFLILF� IHDWXUH��'HHPLQJ� DQG� )HUJXVRQ�� ������ EXW� GLIIHUHQFHV�IURP�DQLPDO�WR�DQLPDO�PD\�QRW�EH�H[FOXGHG��LQ�WKH�VDPH� QHVW�� EHFDXVH� GLIIHUHQW� VL]HV� RI� KHDGV� DUH�IHDWXUHV�QRUPDOO\�DWWULEXWHG�WR�VH[XDO�GLPRUSKLVP��9HUGDGH� HW� DO��� ������� 7KH� ORQJHVW� GLVWDQFH�EHWZHHQ� PHPEHUV� ������ FP�� ZDV� REVHUYHG� DW�����q&��ZKLFK� LV� VLPLODU� WR� WKH� EHVW� 69/�JURZWK�WHPSHUDWXUH�DW���q&��3LQKHLUR�HW�DO���������DQG�WKH�EHVW� WRWDO� OHQJWK� WHPSHUDWXUH� DOVR� ��q&� �9LDQQD����HW� DO��� ������� 7KH� GHYHORSPHQW� RI� WKH� H\HV� RQO\�LQIOXHQFHV� WKH� VL]H� RI� WKH� HPEU\RV� DIWHU�PRUSKRORJLFDO�VWDJH�����ZKLFK�FRUUHVSRQGV�WR�WKH�SHULRG� RI� ��� WR� ��� GD\V� RI� OLIH� �)HUJXVRQ�� ������:HEE�DQG�0DQROLV��������'HHPLQJ�DQG�)HUJXVRQ��

������� $OOLJDWRU� HJJV� ZHUH� LQFXEDWHG� DW� ��q&����q&�� ��q&� DQG� ��q&�� EXW� QRQH� RI� WKHVH�WHPSHUDWXUHV�DIIHFWHG�WKH�VL]H�RI�WKH�H\HV��$OVWHDGW�DQG� /DQJ�� ������� ZKLFK� LV� GLVFRUGDQW� IURP� WKH�RSWLPDO� WHPSHUDWXUH�� ����q&�� IRXQG� LQ� WKLV�H[SHULPHQW�DQG�FORVH�WR���q&�IRXQG�E\�3LQKHLUR�HW�DO��� ������ IRU� WKH� WRWDO� JURZWK�� $FFRUGLQJ� WR�9HUGDGH�� ������ H\H� OHQJWK� PD\� EH� UHODWHG� WR�VH[XDO�GLPRUSKLVP�IHDWXUHV�DQG��DV�LQ�WKH�SUHVHQW�H[SHULPHQW� RQO\� RQH� QHVW� ZDV� XVHG� DV� D� VDPSOH��WKHUH�PD\�KDYH�EHHQ�D�SUHGRPLQDQFH�RI�RQH� VH[��7KH�SDUDPHWHUV�RI�H\H�OHQJWK�DQG�FLUFXPIHUHQFH�RI�EHOO\�� KRZHYHU�� KDYH� QRW� EHHQ� UHJLVWHUHG� \HW� LQ�OLWHUDWXUH� IRU� WKLV� VSHFLHV�� 7KH� RSWLRQ� WR�PHDVXUH�WKH� FLUFXPIHUHQFH� RI� EHOO\� ZDV�PDGH� EHFDXVH� RI�WKH� SRVVLELOLW\� WR� LQGXVWULDOL]H� WKH� DQLPDOV� KLGH�IURP� WKH� WUXQN� UHJLRQ� IRU�ZKRVH�GHYHORSPHQW� WKH�EHVW� WHPSHUDWXUH� IRXQG� ZDV� ����q&�� 7KLV�WHPSHUDWXUH� LV�GLIIHUHQW� IURP�WKH�YDOXHV�IRXQG�E\�3LQKHLUR� HW DO��� ����� DQG� E\�9LDQQD� HW� DO��� ������IRU�RWKHU� VSHFLHV��7KH�VLJQLILFDQW�TXDGUDWLF�HIIHFW�������� RI� WKH� FLUFXPIHUHQFH� RI� EHOO\� DQG� ZHLJKW��7DEOH� ���� DW� ����q&�� FORVH� WR� WKDW� REVHUYHG� IRU�FLUFXPIHUHQFH� RI� EHOO\� ������ q&���PD\� DOVR� VHUYH�DV� DQ� LQGLFDWLYH� IRU� ZHLJKW� JDLQ�� $OWKRXJK� DQ�RSWLPDO� WHPSHUDWXUH� IRU� WKH� EHVW� GHYHORSPHQW� RI�HDFK�SDUDPHWHU�ZDV�IRXQG�� LW�PD\�EH�QRWLFHG�WKDW�LQ� FRPSDULVRQ� � WR� WKH� GDWD� REVHUYHG� LQ� OLWHUDWXUH�WKH� JURZWK� YDOXHV� IRXQG� KHUH� DUH� ORZHU�� 7KH�GLIIHUHQFHV� EHWZHHQ� JURZWK� UDWHV� PD\� EH�DWWULEXWHG�WR�VWRFNLQJ�GHQVLW\��QXWULWLRQDO�YDULDWLRQ�DQG�VH[XDO�GLIIHUHQFHV��7KH�VWRFNLQJ�GHQVLW\�XVHG�LQ� WKLV� H[SHULPHQW� IRU� ��q&�� ��q&�DQG���q&�ZDV�DSSUR[LPDWHO\� WKH� GRXEOH� RI� WKDW� XVXDOO\�UHFRPPHQGHG� ��� DQLPDO� SHU� �� WR� ��� FP���� 2QO\�RQH� W\SH� RI� GLHW� ZDV� XVHG� ZLWK� WKH� DGGLWLRQ� RI�PLQHUDO�VDOW��,W�LV�KLJKO\�SUREDEOH�WKDW�WKH�PLQHUDO�VDOW�GRVH�XVHG�ZDV�QRW�VXIILFLHQW�WR�PHHW�WKH�WRWDO�UHTXLUHPHQW�RI�WKH�DQLPDOV��'LIIHUHQW�DXWKRUV�KDYH�DOVR� VXJJHVWHG� WKDW� D� GLHW� YDULDWLRQ�PD\� LQGXFH�D�KLJKHU� JURZWK� UDWH� LQ� WKH� DQLPDO�� 1R�SDUDVLWRORJLFDO� DQDO\VLV� ZDV� PDGH�� WKHUHIRUH��KHDOWK� SUREOHPV� RI� WKH� DQLPDOV� PD\� QRW� EH�GLVFDUGHG�� WKRXJK� QR� RFFXUUHQFH� RI� SUREOHPDWLF�DQLPDOV� ZDV� REVHUYHG� GXULQJ� WKH� H[SHULPHQW��H[FHSW�IRU�WKH�GHDWK�RI�RQH�DQLPDO�LQ�WKH�ODVW�ZHHN�RI�WKH�H[SHULPHQW��ZKLFK�ZDV�OHDQ�DQG�UHIXVHG��WR�HDW�,QLWLDO� DUWLILFLDO� LQFXEDWLRQ� WHPSHUDWXUH� FKDQJHV�IURP� ��� WR� ��� DQG� ��q&�� DIWHU� WKH� ��WK GD\� IRU�&DLPDQ� FURFRGLOXV� \DFDUH UHVXOWHG� LQ� D� KLJKHU�KDWFKDELOLW\� UDWH� WKDW� DW� ��q&�� 7KH� EHVW� SRVW�
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KDWFKLQJ� JURZWK� UDWH ZDV� REWDLQHG� DW� ��q&� DQG���q&�WHPSHUDWXUHV�
5(6802
7ULQWD� H� GRLV� RYRV� GH�&DLPDQ� FURFRGLOXV� \DFDUHIRUDP� LQFXEDGRV�� LQLFLDOPHQWH�� j� WHPSHUDWXUD� GH���q&�� 'XUDQWH� D� LQFXEDomR� IRUDP� UHWLUDGRV� VHLV�RYRV� SDUD� VH� FRQKHFHU� R� HVWiJLR� HPEULROyJLFR� H�SHVR��DOpP�GH�EUHYH�GHVFULomR�GRV�HPEUL}HV��$SyV����GLDV�GH�LQFXEDomR�D���q&��RV�RYRV�IRUDP�DVVLP�GLVWULEXtGRV��VHWH�HP���q&��VHWH�HP���q&��VHLV�HP���q&� H� VHLV� HP� ��q&�� (P� ��� H� ��q&� REWHYH�VH������GH�HFORGLELOLGDGH��HP���q&�� �������H�D����q&� � ����� ��� $SyV� D� HFORVmR� RV� DQLPDLV�SHUPDQHFHUDP� GXUDQWH� ���� GLDV� QD� PHVPD�WHPSHUDWXUD� GH� LQFXEDomR� ILQDO�� )RL� UHDOL]DGR�FRQWUROH�GH�SHVR��J��H�DQiOLVH�PRUIRPpWULFD��FP���2� GHOLQHDPHQWR� HVWDWtVWLFR� IRL� LQWHLUDPHQWH�FDVXDOL]DGR�� H� RV� GDGRV� IRUDP� DQDOLVDGRV� SRU�UHJUHVVmR�� TXH� PRVWUDUDP� XP� FRPSRUWDPHQWR�TXDGUiWLFR� �S�������� &RQVWDWRX�VH� TXH� R� SHVR��FRPSULPHQWR� WRWDO�� FRPSULPHQWR� GD� FDXGD��FRPSULPHQWR� IRFLQKR�FORDFD�� FRPSULPHQWR� GD�FDEHoD�� FRPSULPHQWR� GR� ROKR�� FRPSULPHQWR� GR�IRFLQKR�� ODUJXUD� GR� IRFLQKR�� ODUJXUD� GD� FDEHoD��ODUJXUD� GDV� QDULQDV�� GLVWkQFLD� HQWUH� PHPEURV�WLYHUDP�PDLRU�GHVHQYROYLPHQWR�QD�IDL[D�GH������D�����q&�H��D�FLUFXQIHUrQFLD�GD�EDUULJD�D�����q&��$�UHGXomR�GH����SDUD���q&��QD� LQFXEDomR�DUWLILFLDO��GHVHQFDGHRX� HFORVmR� GH� DQLPDLV� SUHPDWXURV��3RUWDQWR�� D� UHGXomR� GD� WHPSHUDWXUD� GH� ��� SDUD���q&�� GXUDQWH� D� LQFXEDomR� DUWLILFLDO� QmR� p�UHFRPHQGDGD��H�PDLRU�FUHVFLPHQWR�SRGH�VHU�REWLGR�HQWUH����D���q&�
5()(5(1&(6
$OVWHDGW�� -�� DQG� /DQJ�� -�� :�� �������� ,QFXEDWLRQ�WHPSHUDWXUH� DIIHFWV�ERG\� VL]H�DQG�HQHUJ\� UHVHUYHV�RI�KDWFKOLQJ� $PHULFDQ $OOLJDWRUV� �$OOLJDWRU�PLVVLVVLSLHQVLV���3K\VLRO��=RRO�������������%UH\HU�� )�� 5�� 6�� �������� 7pFQLFDV� 3DUD� D� &ROHWD��7UDQVSRUWH�H�,QFXEDomR�$UWLILFLDO�GH�2YRV�GH�&DLPDQ�FURFRG\OXV� \DFDUH �'DXGLQ�� ������ �&URFRG\OLD��$OOLJDWRULGDH��� &RUXPEi�� 06�� (PEUDSD� � &3$3���(0%5$3$�� &3$3��&RPXQLFDGR�7pFQLFR��������SS�&RQJGRQ�� -�� '��� )LVFKHU�� 5�� 8�� DQG� *DWWHQ� -U��� 5�� (���������� (IIHFWV� RI� LQFXEDWLRQ� WHPSHUDWXUHV� RQ�FKDUDFWHULVWLFV� RI� KDWFKLOLQJ� $PHULFDQ� $OOLJDWRUV��+HUSHWRO���������������

'HHPLQJ�� '�� &�� DQG� )HUJXVRQ�� 0�� :�� -�� ��������0RUSKRPHWULF� DQDO\VLV�RI� HPEU\RQLF�GHYHORSPHQW� LQ�$OOLJDWRU� PLVVLVVLSLHQVLV�� &URFRG\OXV� MRKVWRQL� DQG�&URFRG\OXV�SRURVXV��-��=RRO���/RQG����������������(XFOLGHV�� 5�� )�� �������� 0DQXDO� GH� XWLOL]DomR� GR�SURJUDPD� 6$(*� �6LVWHPD� GH� $QiOLVH� (VWDWtVWLFD� H�*HQpWLFD��� 9LoRVD�� 0J�� 8)9�� &HQWUDO� GH�3URFHVVDPHQWR�GH�'DGRV�����SS�)HUJXVRQ��0��:��-��DQG�-RDQHQ��7����������7HPSHUDWXUH�GHSHQGHQW� VH[� GHWHUPLQDWLRQ� LQ� $OOLJDWRU�PLVVLVVLSLHQVLV� -��=RRO�� �������������)HUJXVRQ�� 0��:�� -�� �������� 7KH� UHSURGXFWLYH� ELRORJ\�DQG� HPEU\RORJ\� RI� FURFRGLOLDQV�� ,Q� %LRORJ\� RI�5HSWLOLD�����'HYHORSPHQW�$�� *DQV��&���%LLOOHW��)��DQG�0DGHUVRQ��3��)��$���(GV���1HZ�<RUN��-RKQ�:LOH\�DQG�6RQV�)HUJXVRQ�� 0�� :�� -�� �������� 3RVW�OD\LQJ� VWDJH���������������RI� HPEU\RQLF� GHYHORSPHQW� IRU FURFRGLOLDQV�� ,Q�:HEE��*��:��-���0DQROLV��6��&��DQG�:KLWHKHDG��3��-��:LOGOLIH� PDQDJHPHQW�� FURFRGLOHV� DQG� DOOLJDWRUV��6XUUH\� %HDWW\� DQG� 6RQV� 3W\��� &KLSSLQJ� 1RUWRQ��$XVWUDOLD��SS����������*URRPEULGJH��%����������7KH�GLVWULEXLWLRQ�DQG�VWDWXV�RI�ZRUOG� FURFRGLOLDQV�� ,Q� :HEE��*��:�� -���0DQROLV�� 6��&�� DQG� :KLWHKHDG�� 3�� -�� :LOGOLIH� PDQDJHPHQW��FURFRGLOHV� DQG� DOOLJDWRUV�� 6XUUH\� %HDWW\� DQG� 6RQV�3W\���&KLSSLQJ�1RUWRQ��$XVWUDOLD��SS����-RDQHQ�� 7�� �������� 1HVWLQJ� (FRORJ\� RI� $OOLJDWRUV�� ,Q�3URFHHG����UG $QQXDO�&RQI��6RXWK��$VVRF��*DPH�)LVK�&RPP��SS����������-RDQHQ�� 7�� DQG� 0F1HDVH�� /�� �������� 1RWHV� RQ� WKH�UHSURGXFWLYH� ELRORJ\� DQG� FDSWLYH� SURSDJDWLRQ� RI� WKH�$PHULFDQ� $OOLJDWRU�� ,Q� 3URFHHG�� ��WK $QQXDO� &RQI��6RXWK��$VVRF��*DPH�)LVK�&RPP� SS����������-RDQHQ�� 7�DQG� 0F1HDVH�� /�� �������� &XOWXUH� RI� WKH�$PHULFDQ�DOOLJDWRU��,QWHU��=RR��<HDUERRN������������-RDQHQ�� 7�DQG�0F1HDVH�� /�� �������� $OOLJDWRU� )DUPLQJ�5HVHDUFK� LQ� /RXVLDQD�� 86$�� ,Q� :HEE�� *�� :�� -���0DQROLV�� 6�� &�� DQG� :KLWHKHDG�� 3�� -�� :LOGOLIH�PDQDJHPHQW�� FURFRGLOHV� DQG� DOOLJDWRUV�� 6XUUH\�%HDWW\� DQG� 6RQV� 3W\�� &KLSSLQJ� 1RUWRQ�� $XVWUDOLD�����SS����������-RDQHQ�� 7���0F1HDVH�� /�� DQG� )HUJXVRQ��:�� -�� ��������7KH� HIIHFWV� RI� HJJ� LQFXEDWLRQ� WHPSHUDWXUH� RQ� SRVW�KDWFKLQJ�JURZWK�RI�$PHULFDQ�$OOLJDWRU��,Q� :HEE��*��:�� -��� 0DQROLV�� 6� &�� DQG�:KLWHKHDG�� 3�� -��:LOGOLIH�PDQDJHPHQW�� FURFRGLOHV� DQG� DOOLJDWRUV�� 6XUUH\�%HDWW\� DQG� 6RQV� 3W\�� &KLSSLQJ� 1RUWRQ�� $XVWUDOLD�����SS����������-RDQHQ�� 7�DQG� 0F1HDVH�� /�� �������� 0DQDJLQJ� WKH�DOOLJDWRU� HJJ� DQG� KDWFKOLQJ�� 3URFHHG��,QWHQ�7URS�$QLP�3URGXFW��SS����������.LQJ�� :�� )�� DQG� %XUNH�� 5�� /�� �������� &URFRGLOLDQ��7XDWDUD�� DQG� 7XUWOH� VSHFLHV� RI� WKH� ZRUOG�� ,Q� $�WD[RQRPLF�DQG�JHRJUDSKLF�UHIHUHQFH HG��$VVRFLDWLRQ�RI�6\VWHPDWLFV�&ROOHFWLRQV��:DVKLQJWRQ��SS������
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/DUULHUD�� $�� �������� /D� FRQVHUYDWLRQ� \� HO� PDQHMR� GH�&DLPDQ� ODWLURVWULV� HQ� 6DQWD� )p�� $UJHQWLQD�� ,Q�:RUNVKRS�VREUH�FRQVHUYDomR�H�PDQHMR�GR�MDFDUp�GH�SDSR�DPDUHOR� ��� (6$/4�863�� 3LUDFLFDED�� $QDLV����(6$/4�863��3LUDFLFDED��SS��������3LQKHLUR��0�� 6�� 6DQWRV�� 6��$� DQG� 6LOYD�� 5��$�� ��������(IHLWR� GD� WHPSHUDWXUD� GD� iJXD� VREUH� R� FUHVFLPHQWR�LQLFLDO� GH� &DLPDQ� FURFRGLOXV� \DFDUH �&URFRGLOLD��&URFRGLOLGDH���5HY��%UDVLO��%LRO�� ������������6DQWRV��6��$����3LQKHLUR��0��6��DQG�6LOYD��5��$����������(IHLWRV� GH� GLIHUHQWHV� GLHWDV� QDWXUDLV� QR�GHVHQYROYLPHQWR�LQLFLDO�GH &DLPDQ�FURFRGLOXV�\DFDUH�&URFRGLOLD� $OOLJDWRULGDH��� 5HY�� 6RF�� %UDV�� =RRW����������������������9HUGDGH��/��0���/DYRUHQWL��$�DQG�3DFNHU��,��8����������0DQHMR� UHSURGXWLYR� GR� MDFDUp�GH�SDSR�DPDUHOR��&DLPDQ�ODWLURVWULV��HP�FDWLYHLUR��,Q� 9HUGDGH��/��0��DQG� /DYRUHQWL�� $�� �HGV���� :RUNVKRS� VREUH�&RQVHUYDomR� H� 0DQHMR� GR� MDFDUp�GH�SDSR�DPDUHOR��&DLPDQ� ODWLURVWULV�� ��� (6$/4�863�� 3LUDFLFDED��$QDLV����(6$/4�863��3LUDFLFDED��%UDVLO��SS���������9LDQQD�� 9�� 2��� /DYRUHQWL�� $� DQG� 6DUNLV�� )�� ��������(IHLWR�GD�WHPSHUDWXUD�QR�GHVHQYROYLPHQWR�GH�ILOKRWHV�GH� MDFDUp�GH�SDSR�DPDUHOR�� &DLPDQ� ODWLURVWULV�'DXGLQ�� ������ HP� FDWLYHLUR�� ,Q� 5HXQLmR� GD�6RFLHGDGH�%UDVLOHLUD�GH�=RRWHFQLD�� ����%UDVtOLD��')��$QDLV�����%UDVtOLD���6%=��SS����������

:HEE��*��-��:��DQG�&RRSHU�3UHVWRQ��+����������(IIHFWV�RI� LQFXEDWLRQ� WHPSHUDWXUH� RQ� FURFRGLOHV� DQG������������WKH� HYROXWLRQ� RI� UHSWLOLDQ� RYLSDULW\�� $PHU�=RRO��� ������������:HEE��*��-��:��DQG�6PLWK��$��0��$����������6H[�UDWLR�DQG� VXUYLYRUVKLS� LQ� WKH� $XVWUDOLDQ� IUHVKZDWHU�FURFRGLOH�&URFRG\OXV� MRKQVWRQL ,Q� 0��:��)HUJXVRQ�7KH� 6WUXFWXUH�� 'HYHORSPHQW� DQG� (YROXWLRQ� RI�5HSWLOHV��$FDGHPLF�3UHVV��/RQGRQ��SS����������:HEE��*��-��:��DQG�0DQROLV��6��&����������0HWKRGV�IRU�UHWULHYLQJ� FURFRGLOLDQ� HPEU\RV�� ,Q� :HEE��*��:�� -���0DQROLV�� 6�� &�� DQG� :KLWHKHDG�� 3�� -�� :LOGOLIH�PDQDJHPHQW�� FURFRGLOHV� DQG� DOOLJDWRUV�� 6XUUH\�%HDWW\� DQG� 6RQV� 3W\��� &KLSSLQJ� 1RUWRQ�� $XVWUDOLD���SS����������
5HFHLYHG��$XJXVW����������5HYLVHG��)HEUXDU\����������$FFHSWHG��-XQH����������


