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�D� . � � � �� � �� � � LQ WKH +LOO FLSKHU
�E� . � � �� �� �� �� LQ WKH 9LQHJHUH FLSKHU�
�F� 3HUPXWDWLRQ = � � � � � � � �� � � � � � � LQ D SHUPXWDWLRQ FLSKHU RI OHQJWK ��
([HUFLVH )RU $ � � �� � � % � � �� � ILQG %"�$ RYHU =��� 8VH WKH NH\ . � %"�$ LQ
WKH +LOO FLSKHU WR HQFU\SW WKH SODLQWH[W VWULQJ 021(< '2(6 127 +(/3�([HUFLVH )LQG� LI SRVVLEOH� WKH NH\ . LQ WKH +LOO FLSKHU ZLWK OHQJWK P � � WKDW JLYHV WKHFLSKHUWH[W VWULQJ 83'/ IURP WKH SODLQWH[W VWULQJ *2 21�([HUFLVH 'RHV WKHUH H[LVWV D NH\V . RI OHQJWK P LQ WKH +LOO FLSKHU LQ WKH IROORZLQJ FDVHV "�D� P � �� WKDW WUDQVIRUPV WKH SODLQWH[W VWULQJ *2 21 WR WKH FLSKHUWH[W VWULQJ 81 /%��E� P � �� WKDW WUDQVIRUPV WKH SODLQWH[W VWULQJ *2 21 WR WKH FLSKHUWH[W VWULQJ 66 41�([HUFLVH )LQG WKH NH\ . RI OHQJWK P � � LQ WKH +LOO FLSKHU WKDW JLYHV WKH FLSKHUWH[W VWULQJ2-45 ;&2.7 IURP WKH SODLQWH[W VWULQJ 29(5 *52:1� )LQG ."�� 8VH WKH HQFU\SWLQJ NH\ G.WR GHFU\SW WKH FLSKHUWH[W VWULQJ�($(%2:/512:/�([HUFLVH 6KRZ WKDW WKH SURGXFW FLSKHU REWDLQHG E\ HQFLSKHULQJ ZLWK D +LOO FLSKHU RI OHQJWK PIROORZHG E\ XVLQJ D +LOO FLSKHU RI OHQJWK Q� LV +LOO FLSKHU RI OHQJWK O�F�P�P�Q �([HUFLVH ,I \RX NQRZ WKDW D SHUPXWDWLRQ FLSKHU ZLWK OHQJWK P � � ZDV XVHG WR REWDLQ WKHFLSKHUWH[W VWULQJ /$</$ &2$,6 11200 ,1($0 %,$$5 1*$&/ (;*8$� ILQG WKHSODLQWH[W VWULQJ�([HUFLVH 'HILQH D VWUHDP FLSKHU" ([SODLQ KRZ D 9LQHJHUH FLSKHU RI OHQJWK P FDQ EH WKRXJKWRI DV D V\QFKURQRXV VWUHDP FLSKHU RI SHULRGLFW\ P�



([HUFLVH &RQVLGHU WKH VWUHDP FLSKHU �S� F� N� O� I� H� G� ZLWK S � F � N � O � =�� DQG I WKHNH\ VWUHDP JHQHUDWRU FRQVLVWLQJ RI WKH IXQFWLRQV IL ZLWK ]� � I��N�  � N�� IRU L � �� ]L �I�N��[��[�� � � � �[L"�  � N� � [� � [� �� � � ��[L"�� )XUWKHU� IRU DQ\ ] � O WKH HQFU\SWLRQ UXOH LVJLYHQ E\ H]�[  � [ � ] PRG��� $QVZHU WKH IROORZLQJ��D� )RU WKH VHHG N � �� DQG WKH SODLQ WH[W 72'$< ,6 $ 3,&1,& '$<� JHQHUDWH WKH NH\ VWUHDP��E� (QFLSKHU WKH SODLQWH[W VWULQJ :$5 ,6 /220,1* 21 7+( +25,=21 E\ XVLQJ VHHG N ����F� 7KH FLSKHUWH[W VWULQJ ,:.1204,4+ KDV EHHQ REWDLQHG E\ XVLQJ WKH VHHG N � �� 'HFLSKHULW��G� ,V WKLV VWUHDP FLSKHU V\QFKURQRXV"�H� ,I WKH FLSKHUWH[W VWULQJ ZULWWHQ LQ QXPHUDOV LV \�\�\�\�\�\� DQG LW LV NQRZQ WKDW WKH VHHG LVN � �� ILQG WKH SODLQWH[W VWULQJ DQG WKH NH\ VWUHDP�([HUFLVH &RQVLGHU WKH VWUHDP FLSKHU ZLWK S � F � N � O � =��� )XUWKHU� WKH NH\ VWUHDPJHQHUDWRU I FRQVLVWV RI WKH IXQFWLRQV IL JLYHQ DV IROORZV� I��N�  � N�� DQG IRU L� ��IL�N��[��[�� � � � �[L"�  � LN� PRG��� )RU DQ\ ] � O� WKH HQFU\SWLRQ UXOH LV JLYHQ E\ H]�[  � [ � ]PRG����D� 3URYH WKDW WKLV FLSKHU LV V\QFKURQRXV DQG SHULRGLF��E� %\ XVLQJ WKH VHHG N � �� HQFU\SW WKH SODLQWH[W VWULQJ 7+,6 &,3+(5 ,6 685(/< 86()8/�([HUFLVH 6ROYH WKH V\VWHP RI FRQJUXHQFHV[ q � �PRG�� [ q � �PRG� ([HUFLVH 6ROYH WKH IROORZLQJ V\VWHP RI FRQJUXHQFHV�[ q � �PRG� [ q � �PRG� [ q "� �PRG� ([HUFLVH 6ROYH WKH V\VWHP RI FRQJUXHQFHV[ q � �PRG� [ q "� �PRG�� [ q �� �PRG� ([HUFLVH )LQG [ � =���� VDWLVI\LQJ WKH IROORZLQJ V\VWHP RI FRQJUXHQFHV �[ q �� �PRG�� [ q � �PRG�� [ q �� �PRG�� ([HUFLVH 6KRZ WKDW WKH V\VWHP RI FRQJUXHQFHV[ q D� �PRGP� [ q D� �PRGP� ZKHUH P�� P� DUH SRVLWLYH LQWHJHUV� KDV D VROXWLRQ LII JFG�P��P�  3 �D� " D� �([HUFLVH )LQG WKH JHQHUDO VROXWLRQ RI WKH V\VWHP RI FRQJUXHQFHV[ q � �PRG� [ q � �PRG� )LQG LI SRVVLEOH� LWV VROXWLRQ LQ =���([HUFLVH )LQG SULPLWLYH HOHPHQWV LQ HDFK RI WKH IROORZLQJ� =��' � =��' � =��' �([HUFLVH /HW $ DQG % EH WZR Q � Q PDWULFHV RYHU D ILHOG )� 3URYH WKDW WKHUH H[LVWV DQRQ�VLQJXODU Q � Q PDWLU[ . VXFK WKDW $. � % LII $ DQG % KDYH VDPH FROXPQ VSDFHV LII $7 DQG%7 DUH URZ HTXLYDOHQW LII $7 DQG %7 FDQ EH UHGXFHG WR VDPH PDWUL[ LQ UHGXFHG URZ HFKHORQ



IRUP�([HUFLVH )LQG WKH �PLQLPXP� QXPEHU RI ELQDU\ GLJLWV RQH QHHGV IRU HDFK RI WKH IROORZLQJLQWHJHUV IRU WKHLU H[SUHVVLRQ LQ ELQDU\ GLJLWV� ��� ��� ���� ���� �����([HUFLVH :ULWH HDFK RI WKH IROORZLQJ LQWHJHUV LQ ELQDU\ GLJLWV ��� ��� ��� %\ XVLQJ VTXDUH DQGPXOWLSO\ UXOH ILQG WKH IROORZLQJ� ���� �PRG�� � ���� �PRG�� � ��� �PRG�� �([HUFLVH )LQG DOO WKH NH\V . � �D�Q  LQ WKH 56$�SXEOLF NH\ FU\SRV\VWHP JLYHQ E\ Q � ���*LYHQ WKH NH\ ��� ��� HQFLSKHU WKH SODLQWH[W PHVVDJH &+((5 83�([HUFLVH *LYHQ Q DQG o�Q  ILQG SULPH QXPEHUV S� T VXFK WKDW Q � ST LQ HDFK RI WKH IROORZLQJFDVHV��D� Q � ���� o�Q  � �����E� Q � ����� o�Q  � ������F� Q � ����� o�Q  � �����,Q HDFK FDVH ILQG WKH QXPEHU RI SDLUV �D�E  RI HOHPHQWV RI =o�Q  VXFK WKDW DE q ��PRGo�Q  �([HUFLVH &RQVLGHU WKH PRGXOXV H[SRQHQWLDWLRQ FLSKHU ZLWK PRGXOXV SULPH S � ���D� (QFLSKHU WKH SODLQWH[W VWULQJ /276 +$9( 127+,1* E\ XVLQJ NH\ N � ���E� 'HFLSKHU WKH FLSKHU VWULQJ �� �� �� �� �� �� E\ XVLQJ WKH NH\ N � ����F� )LQG DOO WKH NH\V��G� )LQG DOO WKRVH NH\V N IRU ZKLFK WKH HQFU\SWLRQ UXOH DQG WKH GHFU\SWLRQ UXOHV DUV WKH VDPH��H� ,I WKH EDVH QXPEHU LV U � �� WZR LQGLYLGXDOV KDYH NH\V N� � �� N� � �� UHVSHFWLYHO\� ILQG WKHFRPPRQ NH\�([HUFLVH )LQG WKH ODUJHVW OHQJWK P RI WKH EORFN RI OHWWHUV RI D SODLQWH[W VWULQJ IRU WKH PRGXOXVH[SRQHQWLDWLRQ FLSKHU� LI PRGXOXV SULPHV S DUH JLYHQ DV �L� S � ��� �LL� S � ���� �LLL� S � ������LY� S � ���� �Y� S � ����� )RU HDFK RI WKHVH H[SRQHQWLDO FLSKHUV ILQG WKH QXPEHU RI NH\V�([HUFLVH &RQVLGHU WKH PRGXOXV H[SRQHQWLDWLRQ FLSKHU ZLWK PRGXOXV SULPH S � ����� 'HFU\SWWKH FLSKHUWH[W VWULQJ���� ���� ���� �����([HUFLVH &RQVLGHU WKH PRGXOXV H[SRQHQWLDWLRQ FLSKHU ZLWK PRGXOXV SULPH S � ��� ZLWK EDVHD � �� ,I WZR LQGLYLGXDOV KDYH UHVSHFWLYH NH\V N� � �� DQG N� � ��� ILQG WKHLU FRPPRQ NH\ N�([HUFLVH /LVW DOO SDLUV RI SULPHV �S�T  ZLWK T � S � ��� DQG S � �T � ��([HUFLVH )RU Q � ����� ILQG o����� � ,I WKH FLSKHUWH[W PHVVDJH SURGXFHG E\ WKH 56$ FLSKHUZLWK NH\ �D�Q  � ��� ����� LV ���� ���� ���� ���� ���� ���� ���� ����� ZKDW LV WKH SODLQ WH[WPHVVDJH�([HUFLVH &RQVLGHU DQ 56$ FLSKHU ZLWK PRGXOXV Q � �������D� 6XSSRVH D PHPEHU $ RI WKH 56$ FLSKHU KDV VHOHFWHG WKH NH\ ������ � �� � ,I % VHQGV KLPWKH PHVVDJH 12:� ZKDW LV WKH FLSKHUWH[W PHVVDJH UHFHLYHG E\ $��E� )LQG WKH GHFLSKHULQJ NH\ IRU $� ,I $ KDV UHFHLYHG WKH FLSKHUWH[W PHVVDJH ���� ����� ILQGWKH SODLQWH[W PHVVDJH WKDW ZDV VHQW WR $�([HUFLVH ,Q DQ 56$ FLSKHU ZLWK PRGXOXV Q� VXSSRVH DQ RSSRQHQW ILQGV D SODLQWH[W ZKRVHQXPHULFDO HTXLYDOHQW LQ QRW UHODWLYHO\ SULPH WR Q� ([SODLQ KRZ FDQ KH XVH WKLV IDFW WR EUDNH WKHFLSKHU�([HUFLVH +DUROG DQG $XGUH\ KDYH DV WKHLU 56$ NH\V ��� ������ DQG ��� ������ UHVSHFWLYHO\��D� :KDW LV WKH VLJQHG FLSKHUWH[W PHVVDJH VHQW E\ +DUROG WR $XGUH\� ZKHQ WKH SODLQWH[WPHVVDJH LV :(/&20( $8'5(<�



�E� :KDW LV WKH VLJQHG FLSKHUWH[W PHVVDJH VHQW E\ $XGUH\ WR +DUROG� ZKHQ WKH SODLQWH[WPHVVDJH LV 7+$1. <28�([HUFLVH ,I LQ DQ 56$ FLSKHU WKH HQFLSKHULQJ NH\ �H�Q  LV VR FKRVHQ WKDW �H � Q� LI DFLSKHUWH[W & p � LV LQWHUFHSWHG� H[SODLQ ZK\ WKH LQWHUFHSWHU FDQQRW JHW WKH SODLQWH[W EORFN 3 E\VLPSO\ ILQGLQJ WKH H " WK URRW RI &�([HUFLVH /HW Q � ST ZKHUH S� T DUH WZR GLVWLQFW RGG SULPHV� /HW P � O�F�P�S " ��T " � ��D� ,V P � o�Q "�E� &DQ \RX GHVLJQ D SXEOLF NH\ V\VWHP VLPLODU WR 36$ V\VWHP E\ XVLQJ P LQVWHDG RI o�Q "([SODLQ�([HUFLVH )RU HDFK RI WKH IROORZLQJ UHFXUUHQFH UHODWLRQV DQVZHU WKH IROORZLQJ��D� ]L�� � ]L�� � ]L��E� )RU WKH LQLWLDO YDOXHV ]� � �� ]� � �� ]� � �� JHQHUDWH WKH VHTXHQFH £]L¤ DQG ILQG LWVSHULRGLFLW\� 8VH LW WR HQFLSKHU WKH SODLQWH[W PHVVDJH *22' 0251,1*�F� 'R VDPH WKLQJ LI WKH LQLWLDO YDOXHV DUH ]� � �� ]� � �� ]� � ���G� 6KRZ WKDW WKH FKDUDFWHULVWLF SRO\QRPLDO [� � [ � � LV LUUHGXFLEOH RYHU =���H� ]L�� � ]L�� � ]L� *HQHUDWH WKH VHTXHQFH £]L¤ ZLWK LQLWLDO YDOXHV ]� � �� ]� � �� ]� � �� ]� � ��&KHFN WKDW LWV SHULRG LV ����I� � ]L�� � ]L�� � ]L� %\ FKRRVLQJ DQ\ VHW RI LQLWLDO YDOXHV JHQHUDWH D VHTXHQF DQG YHULI\ WKDW LWVSHULRG LV D IDFWRU RI ���([HUFLVH &RPSXWH HDFK RI WKH IROORZLQJ -DFREL V\PERO� � ����  � � ������  � � ����  � � ����  �([HUFLVH 6ROYH [� q ��PRG��� �([HUFLVH 6ROYH[� q ��PRG��� �
*LYHQ D SRVLWLYH LQWHJHUV E� D SRVLWLYH LQWHJHU Q LV FDOOHG D SVHXGR SULPH WR EDVH E� LIEQ q E�PRGQ ([HUFLVH 6KRZ WKDW �� LV D SVHXGR SULPH WR EDVH ��([HUFLVH 6KRZ WKDW ��� LV D SVHXGR SULPH WR EDVHV �� DQG ���([HUFLVH /HW Q � ���� D � ��� E � �� EH VXFK WKDW DE q ��PRGo�Q  �:H DUH QRW VXSSRVHG WRNQRZ o�Q � %\ XVLQJ /DV 9HJDV WHVW DQG E\ XVLQJ QXPEHU F � �� VHH LI \RX FDQ ILQG WZR SULPHQXPEHUV S� T VXFK WKDW Q � ST�


