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7KLV� SDSHU� RXWOLQHV� 6ZDUP� 0XVLF�� DQ� LPSURYLVDWLRQDO� PXVLFDO� V\VWHP� EDVHG� RQ� WKH� G\QDPLFV� RI� LQVHFW�VZDUPV�� ,W� LV� SURSRVHG� WKDW� WKH� LQWHUDFWLRQV� DPRQJVW� SHUIRUPHUV� LQ� D� IUHHO\� LPSURYLVLQJ� HQVHPEOH� FDQ� EH�PRGHOOHG�XVLQJ�WKH�VHOI�RUJDQLVDWLRQDO�DELOLWLHV�RI�VZDUPV��,Q�D�PXOWL�VZDUP��HDFK�VZDUP�LV�D�PXVLFDO�HQWLW\�ZKLFK�LQWHUDFWV�ZLWK�D�WDUJHW�JURXS��(DFK�VZDUP�LV�FRPSULVHG�RI�SDUWLFOHV DQG�HDFK�SDUWLFOH FRUUHVSRQGV WR�D�PXVLFDO� HYHQW�� 7KH� WDUJHWV� DUH� GHULYHG� IURP� RWKHU� VZDUPV�� RU� IURP� FROODERUDWLQJ� KXPDQV�� 7KH� LQGLUHFW�LQWHUDFWLRQ�EHWZHHQ�VZDUPV�DQG�KXPDQV�LV�DQ�H[DPSOH�RI�VWLJPHUJ\�DQG�FDQ�EH�H[SHFWHG�WR�OHDG�WR�WHPSRUDO�RUJDQLVDWLRQ��,W�LV�DOVR�SURSRVHG�WKDW�WKH�VHOI�RUJDQLVDWLRQ�RI�SDUWLFOHV�ZLWKLQ�D�VZDUP�OHDGV�WR�SOHDVLQJ�QRWH�SDWWHUQV��VR�WKDW�HDFK�VZDUP�LV�LWVHOI�DQ�LQWHUHVWLQJ�PXVLFDOO\�VRXUFH�
� ,QWURGXFWLRQ5HDO�WLPH�LQWHUDFWLYH�PXVLF�PDNLQJ�ZLWK�D�PDFKLQH�LV�VXUSULVLQJO\�UDUH��)RU�H[DPSOH��D�UHFHQW�UHYLHZ�ILQGV�RQO\� IRXU� V\VWHPV� WKDW� SURYLGH� UHDO�WLPH� PXVLF�SURGXFWLRQ� �0LUDQGD�� ������� (YHQ� UDUHU� DUH� V\VWHPV�WKDW�SOD\�LPSURYLVHG�PXVLF ± *HRUJH /HZLV¶�9R\DJHU�V\VWHP� LV� WKH� PRVW� SURPLQHQW� �/HZLV�� ������ 0XFKHIIRUW� KDV� EHHQ� VSHQW� RQ� V\VWHPV� WKDW� RQO\� LQWHUDFW�ZHDNO\� ZLWK� KXPDQV� �IRU� H[DPSOH�� DFFRPSDQLPHQW�SURJUDPV�WKDW�DGMXVW�SUH�SUHSDUHG�PDWHULDO�DFFRUGLQJ�WR� H[WHUQDO� SDUDPHWHUV��� RU� PXVLF� FRPSRVLWLRQ�SURJUDPV�� WKDW� HPERG\� VRPH� HQFRGLQJ� RI� PXVLFDO�NQRZOHGJH� �DV� D� JUDPPDU�� IRU� H[DPSOH�� EXW� GR� QRW�SURGXFH� PXVLF� LQ� UHDO� WLPH�� %XW� WKH� FKLHI�FKDUDFWHULVWLF�RI� LPSURYLVHG PXVLF LV� WKDW� LW� KDSSHQV�LQ� UHDO� WLPH� DQG�ZLWKRXW� UHYLVLRQ�� ,Q�IDFW� LQWHUDFWLRQ�DQG�LPSURYLVDWLRQ�KDYH�D�V\PELRWLF�UHODWLRQVKLS��DQG�WKLV� LV� WR� EH� KHDUG� PRVW� FOHDUO\� LQ� µIUHH�LPSURYLVDWLRQ¶��)UHHO\� LPSURYLVHG� PXVLF� �ZKLFK� GLIIHUV� IURP�IRUP�EDVHG�LPSURYLVDWLRQ�DV�H[HPSOLILHG�E\�MD]]��� LV�VR�QDPHG�EHFDXVH� LW� LV� IUHH� IURP�PDQ\�FRQYHQWLRQDO�PXVLFDO� FRQVWUDLQWV� ,Q� SDUWLFXODU�� QR� SULRU�DJUHHPHQWV� DUH� PDGH� RQ� IRUP� RU VWUXFWXUH�� � $Q\�WHPSRUDO� VWUXFWXUH� FDQ� RQO\ DULVH� IURP� WKH� ORFDO�LQWHUDFWLRQV� RI� WKH� SDUWLFLSDQWV�� ,Q� RWKHU� ZRUGV�� LW�PXVW�EH�VHOI�RUJDQLVLQJ��([DPSOHV� RI� IUHHO\� LPSURYLVHG� PXVLF� DUH� WR� EH�IRXQG�LQ�WKH�IUHH�MD]]�ZRUNV�RI�-RKQ�&ROWUDQH��6XQ�5D�DQG� &HFLO� 7D\ORU� DQG�� ZLWKLQ� WKH� FODVVLFDO� WUDGLWLRQ��E\�FRPSRVHUV� VXFK�DV�-RKQ�&DJH��&RUQHOLXV�&DUGHZ�DQG� .DUOKHLQ]� 6WRFNKDXVHQ� �WKLV� OLVW� LV� IDU� IURP�

FRPSOHWH���$�ZLGH� UDQJLQJ� UHYLHZ� LV� JLYHQ E\�'HDQ��������6LQFH� LPSURYLVHG� PXVLF� RSHUDWHV� ZLWKRXW� DQ\�SULRU� DJUHHPHQW� RQ� WRQDOLW\�� SXOVH� RU G\QDPLFV�� WKH�TXHVWLRQ� DULVHV� DV� WR� ZKDW WKH� PXVLFLDQV� DFWXDOO\�UHVSRQG� WR� 2QH� DQVZHU� LV� WKDW� WKH� PXVLFLDQV� DUH�DWWHQWLYH� WR� WKH� H[SUHVVLYH TXDOLWLHV� RI� WKHLU� PXVLFDO�HQYLURQPHQW�� ([SUHVVLYH� TXDOLWLHV� DUH� KLJK� OHYHO�GHVFULSWLRQV�RI�WKH�PXVLF��LQFOXGLQJ�DWWULEXWHV�VXFK�DV�HYHQW� GHQVLW\�� DYHUDJH� ORXGQHVV� DQG� SLWFK�� 7KH�SDUWLFLSDQWV� LQWHUDFW� E\� HLWKHU� WU\LQJ� WR� PDWFK� WKH�H[SUHVVLYH� TXDOLW\� RI� WKH� PXVLFDO� HQYLURQPHQW�� DV�WKH\�SHUFHLYH�LW��RU�E\�DWWHPSWLQJ�WR�FKDQJH�LW�LQ�VRPH�ZD\��2QH�QRYHO�DSSURDFK�IRU�WKH�GHVLJQ�RI�DQ�DUWLILFLDO�LPSURYLVHU� LV� WR� DEDQGRQ� VFKHPHV ZLWK� LQ�EXLOW�PXVLFDO�UXOHV��DQG�WR�ORRN�WRZDUGV�QDWXUH�IRU�V\VWHPV�WKDW� DUH� VHOI�RUJDQLVLQJ�� 7KHQ�� D PDSSLQJ PXVW EH�PDGH� IURP� WKH H[WUD�PXVLFDO� V\VWHP� RQWR� DFWXDO�PXVLFDO� HYHQWV�� 7KLV� PDSSLQJ� ZRXOG QRW� HQFRGH�PXVLFDO� V\QWD[�� PXVLFDOLW\� VKRXOG� EH� DQ� HPHUJHQW�SURSHUW\� �%ODFNZHOO�� ������ %ODFNZHOO� DQG� %HQWOH\������E��� 7KH� FROOHFWLYH� EHKDYLRXU� RI� VRFLDO� DQLPDOV�RIIHUV�D�WHPSWLQJ�DQDORJ\�,QVHFW� VZDUPV� DQG� DYLDQ� IORFNV� DUH� H[DPSOHV� RI�QDWXUDO� V\VWHPV WKDW� H[KLELW� VHOI�RUJDQLVDWLRQ�%RQDEHDX�� ����� DQG� VHHP� WR� EH� DQDORJRXV� WR�LPSURYLVHG� PXVLF�� )RU� H[DPSOH�� D� IORFN� KDV� D�SHUVLVWHQW� VKDSH DQG� LW� PD\� VXGGHQO\� FKDQJH� LWV�GLUHFWLRQ� RI� IOLJKW�� ZLWK� HYHU\� PHPEHU� DOPRVW�VSRQWDQHRXVO\� UHVSRQGLQJ� )ORFNV� DQG� VZDUPV� PD\�VSOLW�� RU� WKH\� PD\� MRLQ�� 6ZDUP� PHPEHUV� DUH�µDWWUDFWHG¶� WRZDUGV� WKH� VZDUP� DV�D�ZKROH�� \HW� DYRLG�
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FROOLGLQJ� ZLWK� WKHLU� QHLJKERXUV� 7KLV� UHPDUNDEOHEHKDYLRXU� DSSHDUV� WR� EH� FKRUHRJUDSKHG� RU� OHG�� ,Q�IDFW��PHUHO\�ORFDO�LQWHUDFWLRQV�EHWZHHQ�DGMDFHQW�IORFN�PHPEHUV�DUH�VXIILFLHQW�H[SODQDWLRQ��5H\QROGV��������7KH�VDPH�GH�FHQWUDOLVHG�SDWWHUQV�DUH�DOVR�HYLGHQW�LQ� LPSURYLVHG� PXVLF�� 'HVSLWH� WKH� ODFN� RI� DQ\� SUH�DUUDQJHG� IRUP RU� PDWHULDO�� LPSURYLVDWLRQV� FDQ�SURGXFH� UHPDUNDEOH� VWUXFWXUHV��)RU� H[DPSOH�� VXGGHQ�FKDQJHV�LQ�PXVLFDO�GLUHFWLRQ�FDQ�DULVH�ZKHUHE\�HYHU\�PHPEHU� RI� WKH� LPSURYLVLQJ� HQVHPEOHV� GHSDUWV� RQ� D�QHZ�WUDMHFWRU\��DV�LI�RUFKHVWUDWHG�DQG�FRQGXFWHG��$QG�DW� D�GLIIHUHQW� OHYHO�� WKH�SDWWHUQ�RI�QRWHV�DULVLQJ� IURP�WKH�FRQWULEXWLRQV�RI�DQ�LQGLYLGXDO�PD\�EH�VZDUP�OLNH��7KH� VXFFHVVLRQ� RI� QRWHV� PD\� PRYH DURXQG� D� NH\�FHQWUH ZLWK� D� FKDUDFWHULVWLF µVKDSH¶� ± WKH� SDWWHUQ� RI�ULVLQJ� DQG� IDOOLQJ� WRQHV� 0HORGLF YDULDWLRQV� FDQ� EH�YLVXDOLVHG� DV� JUDGXDO� FKDQJHV� LQ� VKDSH�� 1RWHV�PD\�DYRLG� µFROOLVLRQV¶� 6LPLODUO\�� WKH� SODFHPHQW� RI� QRWHV�LQ� WLPH� JLYHV� SDWWHUQV�� 7KHUH�PD\� EH� DWWUDFWLRQ� WR� D�EHDW�� UHVXOWLQJ� LQ� D� VLPSOH� RUJDQLVHG� SDWWHUQ�� 2IWHQ��WKRXJK�� UK\WKPV DUH� D� SDWWHUQ� RI� DFFHQWV� DQG�SODFHPHQWV� DERXW� D� EHDW�� LPSO\LQJ� D� GHJUHH� RI�µFROOLVLRQ� DYRLGDQFH¶� &KRUGV� DUH� JURXSV� RI� QRWHV�ZLWK�DQ�DYRLGDQFH�RI�VPDOO�LQWHUYDOV�DQG�DQ�DWWUDFWLRQ�WR� FRQVRQDQW� LQWHUYDOV�� *RRG� KDUPRQ\� IROORZV� WKH�UXOHV� RI� YRLFH� OHDGLQJ� ± QRWHV� PDNH� WKH PLQLPXP�PRYHPHQW� QHFHVVDU\� IRU� WKH� KDUPRQLF� SURJUHVVLRQ��&KRUG�SURJUHVVLRQV�DUH�µDWWUDFWHG¶�WR�D�NH\�FHQWUH��EXW�WKH\� PD\� DFWXDOO\� DYRLG� WKH� WRQLF� IRU� VRPH� WLPH��GHOD\LQJ�UHVROXWLRQ�7KH� LGHD� XQGHUO\LQJ� 6ZDUP� 0XVLF LV� WKDW� WKH�PXVLFDO� LPSURYLVDWLRQV� RI� DQ LQGLYLGXDO� FDQ� EH�JHQHUDWHG�E\�D VZDUP�RI�PXVLFDO HYHQWV��,QGLYLGXDOV�WKHQ� LQWHUDFW� ZLWK� RQH� DQRWKHU� E\� H[SUHVVLYH�FRXSOLQJV�� 7KLV� LQWHUDFWLRQ� LV� UHDOLVHG� E\ JURXSV RI�DWWUDFWLQJ�WDUJHWV��(DFK�WDUJHW�LQ�D�JURXS�LV�D�FDSWXUHG�HYHQW� IURP� DQRWKHU� VZDUP�� RU� IURP� DQ� H[WHUQDO�VRXUFH�� 7KH� VZDUP� PRYHV� WRZDUGV� WKH� WDUJHWV��RXWSXWWLQJ�PXVLFDO�HYHQWV��7KHVH�HYHQWV�DUH�FDSWXUHG�E\� RWKHU� VZDUPV�� DQG� EHFRPH� WDUJHWV� LQ� WKHLU� RZQ�WDUJHW�JURXS� +HUH�WKH�WHUP�PXOWL�VZDUP�ZLOO�UHIHU�WR�D� FRORQ\� RI� VZDUPV� ZLWK� LQGLUHFW� WDUJHW PHGLDWHG�LQWHUDFWLRQV�3UHYLRXVO\� SXEOLVKHG� ZRUN� RQ� 6ZDUP� 0XVLF��%ODFNZHOO�� ������ %ODFNZHOO� DQG� %HQWOH\�� ����E�RXWOLQHV� D� VLQJOH� VZDUP� V\VWHP� ZLWK� VLPSOH�DQLPDWLRQ�� 7KLV� SDSHU� H[WHQGV� WKDW� ZRUN� E\�FRQVLGHULQJ� PXOWL�VZDUPV�� 7KH� DQLPDWLRQ� DOJRULWKP�KDV� EHHQ� H[WHQGHG� DQG� WKH� UHODWLRQVKLS� RI� WKH�SDUDPHWHUV� WR� WKH� PXVLFDO� RXWSXW� LV� QRZ� EHWWHU�XQGHUVWRRG�� 2WKHU� LPSURYHPHQWV� QRWHG� KHUH� DUH� LQHYHQW�SDUVLQJ�DQG�WDUJHW�SODFHPHQW��$OWKRXJK� 6ZDUP� 0XVLF� PD\� RSHUDWH�DXWRQRPRXVO\�� LW� PD\� DOVR� EH� GLUHFWHG� E\� D� SURFHVVDQDORJRXV� WR� WKH� FRQGXFWHG� LPSURYLVDWLRQV�SUDFWLVHG�E\� WKH� PXVLFLDQV� %XWFK� 0RUULV� DQG� -RKQ� =RUQ DQG�NQRZQ� DV� µFRQGXFWLRQ¶�� ,Q� WKLV� DSSURDFK�� D�YRFDEXODU\� RI� JHVWXUHV� LQIOXHQFHV� EXW� GRHV� QRW�VSHFLI\� WKH� LPSURYLVDWLRQV� RI� D� JURXS� RI� PXVLFLDQV��

5HFHQW�ZRUN�RQ�FRQGXFWHG� VZDUPV� LV� DOVR�GHVFULEHG�KHUH�7KLV�SDSHU FRQWLQXHV�ZLWK�DQ�DFFRXQW RI�VRPH�RI�WKH� WKHRUHWLFDO� SULQFLSOHV� XQGHUO\LQJ 6ZDUP� 0XVLF��7KH� QH[W� VHFWLRQ� ILOOV� LQ� VRPH� GHWDLOV� DQG� GHVFULEHV�WKH� WKUHH� FRQVWLWXHQW� PRGXOHV LQ� HDFK� VZDUPLQJ�V\VWHP�RI�WKH�PXOWL�VZDUP��7KHQ��WKH�JHQHUDWLRQ�RI�D�QXPEHU� RI LPSURYLVDWLRQV�� LV� GLVFXVVHG� LQ� VRPH�GHWDLO�7KH�DLP�RI�6ZDUP�0XVLF�LV�ERWK�WR�VKRZ�WKDW�WKH�G\QDPLFV� ZLWKLQ� DQ� LPSURYLVLQJ� JURXS� FDQ� EH�PRGHOOHG� E\� LQWHUDFWLQJ� VZDUPV�� DQG� WR� GHYHORS� D�SUDFWLFDO� DSSOLFDWLRQ�� ,Q� IDFW� WKH� WZR� DLPV� FRLQFLGH��VLQFH� D� FRQYLQFLQJ� SHUIRUPDQFH� E\� DQ\� VXFK�DSSOLFDWLRQ� ZRXOG� VXSSRUW� WKH� K\SRWKHVLV��:LWK� WKLV�LQ�PLQG�� DQ� DWWHPSW� WR� HYDOXDWH� WKH� V\VWHP� IURP� WKH�SHUVSHFWLYH�RI�WKH�HQG�XVHU�LV�JLYHQ�LQ�VHFWLRQ�9��7KH�SDSHU FORVHV�ZLWK� D�GLVFXVVLRQ RI� WKH� V\VWHP�DQG� LWV�SODFH�ZLWKLQ�WKH�ZLGHU�FRQWH[W�RI�FRPSXWHU�FUHDWLYLW\���%DFNJURXQG��� 6HOI�RUJDQLVDWLRQ�DQG�VWLJPHUJ\
7KH�VHOI�RUJDQLVDWLRQ�RI�D�V\VWHP�LV�WKH�DSSHDUDQFH�RI�VSDWLRWHPSRUDO�VWUXFWXUH�GXH�WR�ORZ�OHYHO�LQWHUDFWLRQV�DPRQJVW�LWV�FRQVWLWXHQWV��%RQDEHDX���������7KHUH�DUH�EHOLHYHG�WR�EH�IRXU�FRQWULEXWLQJ�PHFKDQLVPV��SRVLWLYH�IHHGEDFN�� QHJDWLYH� IHHGEDFN�� DPSOLILFDWLRQV� RI�IOXFWXDWLRQV� DQG� PXOWLSOH� LQWHUDFWLRQV�� )RU� H[DPSOH��WKH� SKHURPRQH� WUDLOV� RI� IRUDJLQJ� DQWV� DUH� VHOI�RUJDQLVHG�� 7KH� OD\LQJ� RI� D� WUDLO� E\� DQ� DQW� DQG� WKH�DWWUDFWLRQ� RI� RWKHU� DQWV� WR� WKLV� WUDLO� LV� D� SRVLWLYH�IHHGEDFN��EXW�WKH�HYDSRUDWLRQ�RI�HVWDEOLVKHG�WUDLOV�LV�D�VWDELOLVLQJ� QHJDWLYH� IHHGEDFN�� $QWV� DOVR� ZDQGHU�UDQGRPO\�DQG�PD\�GLVFRYHU�D�QHZ�IRRG�VRXUFH��7KLV�FDQ�WKHQ�EH�DPSOLILHG�E\�SRVLWLYH�IHHGEDFN��0XOWLSOH�LQWHUDFWLRQV� H[LVW� DPRQJVW� WKH� DQWV�� WKH\� FDQ� PDNH�XVH� RI� WKH� UHVXOWV� RI� WKHLU� RZQ� DFWLYLWLHV� DQG� RI� WKH�FRORQ\� DV� D� ZKROH� �L�H�� WKH\� FDQ� IROORZ� WKHLU� RZQ�WUDLOV��RU�WUDLOV�OHIW�E\�RWKHU�DQWV��7KH� LQWHUDFWLRQV� EHWZHHQ� LQGLYLGXDOV� LQ� D� VHOI�RUJDQLVLQJ� V\VWHP PD\� EH� GLUHFW� RU� LQGLUHFW�� 'LUHFW�LQWHUDFWLRQV LQFOXGH� DFWXDO� FRQWDFW� EHWZHHQ�LQGLYLGXDOV�� RU� FRQWDFW� PHGLDWHG� E\� VRXQG�� VPHOO� RU�YLVLRQ��,QGLUHFW�LQWHUDFWLRQV�RFFXU�ZKHQ�DQ�LQGLYLGXDO�PRGLILHV� WKH� HQYLURQPHQW�� ZKLFK� RWKHU� LQGLYLGXDOV�UHVSRQG� WR� DW� D� ODWHU� WLPH�� WKLV� IRUP� RI�FRPPXQLFDWLRQ� LV� NQRZQ� DV� VWLJPHUJ\� �%RQDEHDX������������3DUWLFOH�VZDUPV

7KH�DQLPDWLRQ�RI�HDFK�VZDUP�LQ�6ZDUP�0XVLF�LV�LQVSLUHG�E\� WKH�FODVVLF IORFN�DQLPDWLRQV�RI�5H\QROGV��������� ,Q WKHVH�DQLPDWLRQV�� WKH� LQGLYLGXDOV�RU�ERLGV�DUH�VPDOO�REMHFWV�ZLWK�IODSSLQJ�ZLQJV��DQ�RULHQWDWLRQ��D� SRVLWLRQ� DQG� D� YHORFLW\�� (DFK� ERLG� H[SHULHQFHV� D�QXPEHU� RI� DFFHOHUDWLRQV�� $Q� DWWUDFWLYH� DFFHOHUDWLRQ�



GUDZV� ERLGV� WRJHWKHU�� DQG� D� YHORFLW\� PDWFKLQJ�DFFHOHUDWLRQ� HQFRXUDJHV� SDUDOOHO� PRWLRQ�� $� WKLUG�DFFHOHUDWLRQ�SUHYHQWV�FROOLVLRQV�DQG�HQDEOHV�WKH�IORFN�WR�IO\�DURXQG�REVWDFOHV��,Q� D� SDUWLFOH� VZDUP�� WKH� ILQLWH�VL]HG� ERLGV� DUH�UHSODFHG�E\�SRLQW�SDUWLFOHV��DQG�WKH�YHORFLW\�PDWFKLQJ�WHUP�LV�UHPRYHG��,Q�SDUWLFOH�VZDUP�RSWLPLVDWLRQ�� WKH�DWWUDFWLRQ�RI�D�SDUWLFOH�WRZDUGV�D�ORFDO�QHLJKERXUKRRG�LV� UHSODFHG� E\� DWWUDFWLRQV� WRZDUGV� JRRG� VROXWLRQV�IRXQG� E\� WKH� SDUWLFOH� DQG�E\� WKH� VZDUP� DV� D� ZKROH��.HQQHG\�DQG�(EHUKDUW���������7KH�SDUWLFOH�VZDUP�LQ�6ZDUP� 0XVLF�� KRZHYHU�� UHWDLQV� SDUWLFOH�VZDUPDWWUDFWLRQ�� EXW� LQWURGXFHV� WKH� FRQFHSW� RI� µFKDUJH¶�%ODFNZHOO� DQG� %HQWOH\�� ����F��� &KDUJHG� SDUWLFOHV�H[SHULHQFH� &RXORPE� UHSXOVLRQ�� WKLV� LV� FROOLVLRQ�DYRLGDQFH�DQG�VHUYHV� WR�HQKDQFH� WKH�GLYHUVLW\�RI� WKH�VZDUP��D�XVHIXO�SURSHUW\�IRU�G\QDPLF RSWLPLVDWLRQ�����6ZDUP�,QWHOOLJHQFH
6HOI�RUJDQLVDWLRQ�HQDEOHV�D�FRORQ\�WR�VROYH�PDQ\�SUREOHPV� �H�J�� GLVFRYHU\� RI� IRRG� VRXUFHV�� EXLOGLQJ�QHVWV��� 6ZDUP� LQWHOOLJHQW� V\VWHPV� DUH� GLUHFWO\�LQVSLUHG�E\� WKLV� SUREOHP� VROYLQJ� DELOLW\��7ZR�UHFHQW�SXEOLFDWLRQV GHPRQVWUDWH� WKH� XVH� RI� DQW� FRORQ\� DQG�SDUWLFOH� VZDUP� DOJRULWKPV� LQ� RSWLPLVDWLRQ�SUREOHPV��%RQDEHDX��������.HQQHG\�DQG�(EHUKDUW���������6ZDUP� 0XVLF� XVHV� VHOI�RUJDQLVLQJ� SDUWLFOH�VZDUPV�� 3DUWLFOHV� ZLWKLQ� WKH� PXOWL�VZDUP� LQWHUDFW�GLUHFWO\�ZLWK�IHOORZ�PHPEHUV�IURP�WKHLU�RZQ�VZDUP��DQG� LQGLUHFWO\� ZLWK� SDUWLFOHV� IRUP� RWKHU� VZDUPV� YLD�WDUJHWV� LQ� WKHLU� RZQ� WDUJHW� JURXS�� 7KH� VL]H� RI� WKH�WDUJHW�JURXS�LV ILQLWH�DQG OLPLWHG�WR�WKH�FRUUHVSRQGLQJ�VZDUP�VL]H��7KLV�PHDQV� WKDW� WDUJHWV�ZLOO�EH� UHSODFHG�DV� QHZ� HYHQWV� DUH� FDSWXUHG� ± WKH\� KDYH� D� ILQLWH� OLIH�WLPH�� 0RUHRYHU�� WKH� WDUJHW� JURXSV� ZLOO� UHSUHVHQW�FDSWXUHG� HYHQWV� IURP�DQ\� VZDUP�RU� H[WHUQDO� VRXUFH��GHSHQGLQJ� RQ� WKH� RUGHU� RI� FDSWXUH�� 7KH� UHVXOW� LV� D�VWLJPHUJHWLF� UHODWLRQVKLS� EHWZHHQ� WKH� VZDUPV��3RVLWLYH� IHHGEDFN� LV� SUHVHQW� EHFDXVH� WDUJHWV� DUH�DWWUDFWRUV�IRU�DOO�SDUWLFOHV��DQG�EHFDXVH�DOO�SDUWLFOHV�LQ�D� VZDUP� IHHO� D�PXWXDO� DWWUDFWLRQ� WRZDUGV� WKH� VZDUP�FHQWUH�� +RZHYHU� QHJDWLYH� IHHGEDFN� LV� DOVR LQFOXGHG�LQ SDUWLFOH�SDUWLFOH� DQG� WDUJHW�SDUWLFOH� FROOLVLRQ�DYRLGDQFH� DFFHOHUDWLRQV�� 7KLV� QHJDWLYH� IHHGEDFN�RSHUDWHV�EHWZHHQ�SDUWLFOHV�LQ�WKH�VDPH�VZDUP�DQG�KDV�WKH� HIIHFW� RI� LQWURGXFLQJ� GLVWXUEDQFHV� DQG�PDLQWDLQLQJ� WKH� VSDWLDO� GLVWULEXWLRQ� RI� WKH� VZDUP��%ODFNZHOO�DQG�%HQWOH\������D���7KH�GLVWXUEDQFHV�DUH�WKHQ�DPSOLILHG�E\�VWLJPHUJ\���6\VWHP�2YHUYLHZ

6ZDUP�0XVLF�KDV�D QXPEHU�RI�LQGHSHQGHQW�V\VWHPV��HDFK� UHVSRQVLEOH� IRU� RQH� VZDUP LQ� WKH�PXOWL�VZDUP�(DFK� V\VWHP� KDV� WKUHH� IXQFWLRQV�� FDSWXUH�� DQLPDWLRQ�DQG�LQWHUSUHWDWLRQ��7KH�DQLPDWRU�XSGDWHV�WKH�SRVLWLRQV�RI� HDFK� SDUWLFOH�� 7KH� VZDUP� LV� WKHQ� LQWHUSUHWHG� E\�PDSSLQJ� SRVLWLRQV� RQWR� PXVLFDO� HYHQWV� LQ� PXVLF�VSDFH�� (DFK� HYHQW� LV� WKHQ� SOD\HG� RQ� WKH� LQWHUQDO�

V\QWKHVL]HU�DQG�YLVXDOO\�GLVSOD\HG�DV�D��'�DQLPDWLRQ�&RQFXUUHQWO\� ZLWK� DQLPDWLRQ�LQWHUSUHWDWLRQ�� H[WHUQDO�HYHQWV�DQG�HYHQWV�RULJLQDWLQJ�IURP�RWKHU�VZDUPV�DUH�FDSWXUHG��SDUVHG�DQG�SODFHG�DV�WDUJHWV�LQ�WKH�SK\VLFDO�VSDFH�RI�WKH�VZDUP��7KHUH�DUH�D�QXPEHU�RI�DGMXVWDEOH�SDUDPHWHUV�IRU�HDFK�IXQFWLRQ��7KHVH�PD\�EH�FKDQJHG�LQ� UHDO�WLPH� �FRQGXFWLRQ�� RU� MXVW� OHIW� IL[HG�DXWRQRPRXV������$QLPDWLRQ
(DFK�VZDUP�LV�PDGH�XS�RI�SDUWLFOHV��DQG�HDFK�SDUWLFOH�KDV� D� SRVLWLRQ� DQG� D� YHORFLW\� LQ� D� (XFOLGHDQ� RU�µSK\VLFDO¶� VSDFH�� (DFK� SDUWLFOH LV� VXEMHFW� WR� RQH� RU�PRUH� RI� IRXU� DFFHOHUDWLRQV� 7KHVH� DFFHOHUDWLRQV� DUH�VXPPHG� DQG� DGGHG� WR� WKH� YHORFLW\�� 7KLV� XSGDWHG�YHORFLW\ LV�WKHQ�DGGHG�WR�WKH�SDUWLFOH�SRVLWLRQ�LQ�RUGHU�WR� DGYDQFH� WKH� SDUWLFOH� E\� RQH� WLPH� VWHS�� 7KHDFFHOHUDWLRQV�DUH�LQGH[HG�E\�N DQG�GHVFULEHG�LQ�7DEOH���

7DEOH����3DUWLFOH�$FFHOHUDWLRQV
N 'HVFULSWLRQ� $WWUDFWLYH� DFFHOHUDWLRQ� WRZDUGV� WKH� VZDUP�FHQWUH�RI�PDVV�� $WWUDFWLYH� DFFHOHUDWLRQ� WRZDUGV� WKH� WDUJHW�JURXS�FHQWUH�RI�PDVV�� $WWUDFWLYH�DFFHOHUDWLRQ�WRZDUGV�D�SDUWLFXODU�WDUJHW�� 5HSXOVLYH� DFFHOHUDWLRQ� DZD\� IURP� D�QHLJKERXULQJ� SDUWLFOH� RU� IURP� D� SDUWLFXODU�WDUJHW�
(DFK�DFFHOHUDWLRQ� LV D�SRZHU�ODZ RI WKH� IRUP�DN� &N �__ �NQU U ZKHUH� U LV� WKH� VHSDUDWLRQ� YHFWRU� WR� D�SDUWLFOH� RU� WDUJHW� DQG� QN LV� WKH� DVVRFLDWHG� LQGH[��1HJDWLYH� YDOXHV� RI� &N FRUUHVSRQG� WR� DWWUDFWLRQ��SRVLWLYH�YDOXHV�WR�UHSXOVLRQ��)RU�WKH�FDVH�RI�QHJDWLYH�LQGH[�� WKH� DFFHOHUDWLRQ� LV� VHW� WR� D� FRQVWDQW� IRU�VHSDUDWLRQV� VPDOOHU� WKDQ� D� VPDOO� YDOXH �FRUH� UDGLXV���LQ� RUGHU� WR� UHPRYH WKH� VLQJXODULW\� DW� U  � ���$GGLWLRQDOO\�� D� OLPLW� RI� SHUFHSWLRQ� LV� VHW� VR� WKDW VR�WKDW�SDUWLFOHV�GR�QRW�H[SHULHQFH�UHSXOVLRQV�IURP�RWKHU�SDUWLFOHV�RU�WDUJHWV�DW�VHSDUDWLRQV�EH\RQG�WKLV�OLPLW�7KH� ILUVW� YHUVLRQ� RI� 6ZDUP� 0XVLF �%ODFNZHOO������� XVHG� VSULQJ�OLNH� DFFHOHUDWLRQV �Q���  � ��WRZDUGV�WKH VZDUP�DQG�WDUJHW�VZDUP�FHQWUHV�RI�PDVV�DQG DQ� LQYHUVH� VTXDUH� LQWHU�SDUWLFOH� UHSXOVLRQ�Q�  ������ $FFHOHUDWLRQ�SDUDPHWHU�&� ZDV�VHW�WR�]HUR�VR�WKDW�WKHUH�ZDV�QR�DWWUDFWLRQ�WR�LQGLYLGXDO�WDUJHWV��6XEVHTXHQWO\�� GLIIHUHQW� DFFHOHUDWLRQ� LQGLFHV�ZHUH�WULHG�� EXW� WKH� PXVLFDO� UHVXOWV� GLG� QRW� YDU\� PXFK��ZKHUHDV� WKH� LQGLFHV� ZRXOG� EH� PRUH� FUXFLDO� IRU�RSWLPLVDWLRQ�SXUSRVHV���7KH�LPSRUWDQW�IDFWRUV��IURP�D�PXVLFDO� SHUVSHFWLYH�� DUH� KRZ� PXFK� DWWUDFWLRQ� DQG�UHSXOVLRQ� LV� SUHVHQW� �GHWHUPLQHG� E\� WKH� DFFHOHUDWLRQ�FRQVWDQWV�� DQG� ZKLFK� SDUWLFOHV� VHUYH� DV� DWWUDFWRUV�6ZDUP� 0XVLF� FXUUHQWO\� LPSOHPHQWV� DOO� IRXU�



DFFHOHUDWLRQV�� DQG� DOORZV� WKH� XVHU� WR� VSHFLI\�FRPELQDWLRQV�DQG�VWUHQJWKV�7KH� DFFHOHUDWLRQV� EDODQFH� LQGLYLGXDO� DQG� JURXS�EHKDYLRXU�� )RU� H[DPSOH�� SDUWLFOHV� DUH� DWWUDFWHG�WRZDUGV� WKH� VZDUP� FHQWUH�� ZKLFK� SUHVHUYHV� WKH�LGHQWLW\� RI� WKH� VZDUP� DV� D�ZKROH�� \HW�PD\� DOVR� IHHO�DWWUDFWLRQV WR� WDUJHWV� WKDW� OLH� RXWVLGH� WKH� VZDUP��WHQGLQJ� WR� IUDJPHQW� WKH� VZDUP�� $OVR�� WKH� LQWHU�SDUWLFOH�UHSXOVLRQ��ZKLFK�LV�RQO\�DSSUHFLDEOH�DW�VPDOO�GLVWDQFHV��EDODQFHV� WKH�DWWUDFWLRQ� WRZDUGV� WKH�VZDUP�FHQWUH�� SUHYHQWLQJ� FROODSVH��0XVLFDOO\�� WKLV� SUHYHQWV�WKH� VZDUP� IURP� FOXPSLQJ� WRJHWKHU�� WKHUHE\� SOD\LQJ�LGHQWLFDO QRWHV�7DEOH � VSHFLILHV� WKH� PDLQ� DQLPDWLRQ� ORRS� LQ�GHWDLO��
7DEOH����0DLQ�$QLPDWLRQ�/RRS

N 'HVFULSWLRQ� $WWUDFWLYH� DFFHOHUDWLRQ� WRZDUGV� WKH� VZDUP�FHQWUH�RI�PDVV�� $WWUDFWLYH� DFFHOHUDWLRQ� WRZDUGV� WKH� WDUJHW�JURXS�FHQWUH�RI�PDVV�� $WWUDFWLYH�DFFHOHUDWLRQ�WRZDUGV�D�SDUWLFXODU�WDUJHW�� 5HSXOVLYH� DFFHOHUDWLRQ� DZD\� IURP� D�QHLJKERXULQJ� SDUWLFOH� RU� IURP� D� SDUWLFXODU�WDUJHW�
+HUH�� HDFK� SDUWLFOH� L�� L  ��� �«0 KDV� D� ��GLPHQVLRQDO� SRVLWLRQ� [L DQG YHORFLW\� YL�� 7KH� WDUJHWV�KDYH� D� SRVLWLRQ� \L� DQG� DUH� GLVWULEXWHG� LQ� WKH� WDUJHW�FXEH� 7 RI� H[WHQW� [PD[ LQ� HDFK� GLPHQVLRQ�� $� VLQJOH�VZDUP�XSGDWH�RU�LWHUDWLRQ�QRZ�LQYROYHV�DQ�XSGDWH�RI�HDFK�SDUWLFOH�LQ�WXUQ��(DFK�VSDWLDO�GLPHQVLRQ�D  ��������� KDV� DQ� DVVRFLDWHG� FODPSLQJ� YHORFLW\� YPD[�� D�� 1RYHORFLW\� FRPSRQHQW� YL�HD �HD LV� WKH� DVVRFLDWHG� XQLW�YHFWRU��LV�DOORZHG�WR�H[FHHG�WKLV�VSHHG�OLPLW� 3DUWLFOHV�WKDW�GR�VWUD\�RXWVLGH�7 DUH�UHIOHFWHG�EDFN�7KH�XSGDWH�SDUDPHWHUV DUH�WKRVH�VSHFLILHG�LQ�WKH�PDLQ�DQLPDWLRQ�ORRS��7KH�DFFHOHUDWLRQ�SDUDPHWHUV�&N��OLPLW� RI� SHUFHSWLRQ� DQG� FRUH� UDGLXV� FDQ� EH� DGMXVWHG�IRU� HDFK� VZDUP�� ,Q� DGGLWLRQ�� HDFK� RI� WKH� IRXU�DFFHOHUDWLRQV� FDQ� EH� VZLWFKHG� RQ� DQG� RII�� 7KH�FRPSRQHQWV� RI�YPD[ DUH� DGMXVWDEOH EHWZHHQ� ]HUR� DQG�DQ� DUELWUDU\� PD[LPXP�� ,I� _YPD[_� LV� VPDOO� LQ� HDFK�GLPHQVLRQ��WKH�VZDUP�ZLOO�RQO\�YDU\�VOLJKWO\�LQ�VKDSH�IURP� XSGDWH� WR� XSGDWH�� 7KH� UHVXOW� LV� D� VORZO\�HYROYLQJ� ULII�� $OWHUQDWLYHO\� YPD[�� SXOVH PD\� EH� VPDOO�DQG� YPD[�� SLWFK DQG� YPD[�� ORXGQHVV ODUJH�� 7KH� VZDUP� ZLOO�WKHQ� UHVSRQG�TXLFNO\� WR� QHZ�HYHQWV LQ� WKH�SLWFK�DQG�ORXGQHVV� GLPHQVLRQ�� EXW� VORZO\� WR� QHZ� SXOVHV��1HZ�PHORGLHV� ZLOO� EH� JHQHUDWHG�� EXW� HDFK� PHORG\� ZLOO�VKDUH� D� UK\WKPLF� SDWWHUQ�� )LQDOO\�� YPD[ FDQ� EH�DXWRPDWLFDOO\� VFDOHG� DFFRUGLQJ� WR� SDUWLFOH�WDUJHW�VHSDUDWLRQ� VR� WKDW� WKH� SDUWLFOHV� VORZ� GRZQ DV� WKH\�DSSURDFK�D�WDUJHW��

����,QWHUSUHWDWLRQ6ZDUP� LQWHUSUHWDWLRQ� LV� GLUHFWO\� DQDORJRXV� WR� WKH�LQWHUSUHWDWLRQ� RI� D� VFRUH�� � $� VLPSOH� LQWHUSUHWDWLRQ�PXVW� EH� IRXQG� WKDW� LV� PXVLFDO� DQG� ZKLFK� GRHV� QRW�SUHVXSSRVH�WRR�PXFK�� 7KH�PRWLYDWLRQ�DQG�GHWDLOV�RI�LQWHUSUHWDWLRQ�KDYH�EHHQ�GHVFULEHG�E\�%ODFNZHOO�DQG�%HQWOH\� ������� ����E��� $� EULHI� VXPPDU\� ZLOO� EH�JLYHQ�KHUH��)LJXUH� �� VKRZV� D� YLHZ�RI� WKH� VZDUP� LQ� SK\VLFDO�VSDFH��

)LJXUH����$�YLHZ�RI�WKH�6ZDUP
,QWHUSUHWDWLRQ�LV�D�PDSSLQJ�IURP�WKLV�VSDFH�WR�WKH�VSDFH�RI�PXVLFDO�HYHQWV�± 0XVLF�6SDFH��0XVLF�VSDFH�LV� SRSXODWHG� E\� PXVLFDO� HYHQWV�� HDFK� RQH� RI� ZKLFK�FRUUHVSRQGV� WR� D� QRWH� SOD\HG� DW� D� FHUWDLQ� WLPH� DQG�ZLWK� D� GHILQLWH� ORXGQHVV�� 7KH� WKUHH� D[HV� RI� PXVLF�VSDFH�DUH� WKHUHIRUH� ORXGQHVV�� SXOVH�DQG�SLWFK��ZKLFK�HTXDWHV� WR� WKH� H[SUHVVLYH� SDUDPHWHUV� PHQWLRQHG�DERYH �%ODFNZHOO���������)LJXUH���VKRZV�D�VLQJOH�HYHQW�LQ�PXVLF�VSDFH��

;ORXGQHVV

;SLWFK

;SXOVH
���

��

&

)LJXUH����$Q�HYHQW�LQ�0XVLF�6SDFH
7KH� HYHQW� FRUUHVSRQGV� WR�PLGGOH�&� �&���� SOD\HG�DW�ORXGQHVV�0,',�����DQG�VRXQGLQJ�DW�D�WLPH�LQWHUYDOFRUUHVSRQGLQJ� WR� D� EHDW� RI� ���%30� DIWHU� WKH�SUHFHGLQJ� HYHQW� 7KH�PDSSLQJ� LWVHOI� GHSHQGV� RQ� WKH�VHWWLQJV� RI� WKH� VW\OH� SDUDPHWHUV� �VHH� EHORZ�� DQG� LV�OLQHDU� LQ� ORXGQHVV� DQG� SLWFK�� 7KH� SXOVH� PDSSLQJ� LV�PRUH� FRPSOLFDWHG� DQG� LQYROYHV� LQWHUSUHWLQJ� WKH�SK\VLFDO� VHSDUDWLRQ� DORQJ� D� JLYHQ� D[LV� DV� D� WLPH�LQWHUYDO�'W EHWZHHQ� QRWHV��7KLV� LV� LQYHUWHG� WR� JLYH� D�



UDWH��L�H��EHDWV�SHU�PLQXWH��DQG�VWUHWFKHG�VR�WKDW�YHU\�KLJK�DQG�ORZ�%30¶V�DUH�VXSSUHVVHG�7KH� VW\OH� SDUDPHWHUV JRYHUQ� WKLV� LQWHUSUHWDWLRQDQG�KRZ HDFK�QRWH�LV�SOD\HG�E\�WKH�V\QWKHVL]HU��7KH�VZDUP�FDQ�EH�SOD\HG E\�DVFHQGLQJ�RUGHU�RI�SLWFK��DQG�HDFK�QRWH�FDQ�EH�VXVWDLQHG��7KH�UK\WKP�RI� WKH�QRWHV�FDQ�EH�VWDELOLVHG�E\�WDNLQJ�WKH�SXOVH�IURP�WKH�VZDUP�FHQWUH�RI�PDVV�� UDWKHU� WKDQ� IURP�HDFK�SDUWLFOH�� � �7KH�VL]H�RI�7�PD\�EH�DGMXVWHG�WR�UHVWULFW�WKH�LQWHUSUHWDWLRQ�RI�D�VZDUP�WR�� IRU�H[DPSOH�� D�VSHFLILHG� LQVWUXPHQWDO�UDQJH��)LQDOO\��WKH�FKRLFH�RI�0,',�LQVWUXPHQW�FDQ�EH�VSHFLILHG� DQG� WKH� LQWHUSUHWDWLRQ� FDQ�EH� ORFNHG� LQWR� D�SDUWLFXODU�NH\�DQG�VFDOH���� &DSWXUH
(DFK� V\VWHP FDSWXUHV� ERWK� LQWHUQDO� 0,',� HYHQWV�JHQHUDWHG� E\� RWKHU� VZDUPV� DQG� H[WHUQDO� 0,',� DQG�DXGLR�HYHQWV��SDUVHV�WKHVH�HYHQWV�IRU�SLWFK��SXOVH�DQG�ORXGQHVV� DQG VHWV�WDUJHWV�LQ�WKH�SK\VLFDO�VSDFH�RI�WKH�VZDUP� �7KH� DXGLR� VWUHDP� LV� VSOLW� LQWR� HYHQWV� E\� D�SXOVH� KHLJKW� DQDO\VHU� ± SLWFK� LV� GHWHUPLQHG� ZLWK� D�UHDO�WLPH IDVW�)RXULHU� WUDQVIRUP�� $W� WKLV� VWDJH� WKHUH�LV�PXFK� VFRSH� IRU�GLUHFWLQJ� WKH� LPSURYLVDWLRQV� VLQFH�WKH�SODFHPHQW�RI�WKH�WDUJHWV�SURYLGHV�WKH�VWLPXOXV�IRU�SDUWLFOH� PRWLRQ� $OWKRXJK� WKH� SURFHVV� FDQ� EH�FRPSOHWHO\�WUDQVSDUHQW��D�QXPEHU�RI�VFULSWV FDQ�DOVR�EH� LPSOHPHQWHG� WR� JLYH� WKH� XVHU� VRPH� PHDVXUH� RI�FRQWURO��)RU�H[DPSOH��RQH�VFULSW�ZLOO�UDQGRPLVH�WKH�WDUJHW�JURXS�LI�WKH�VZDUP�FRQYHUJHV�RQ�WKH�WDUJHW�FHQWUH�RI�PDVV�� 7KLV� ZLOO� KDSSHQ� LI� WKHUH� LV� QR� VWLPXOXV� IURP�RXWVLGH�WKH�VZDUP��RU�LI�WKH�VWLPXOXV�LV�FRQVWDQW��7KH�HIIHFW�LV�WR�JLYH�WKH�VZDUP�D�QHZ�PXVLFDO�GLUHFWLRQ�LQ�UHVSRQVH� WR� HLWKHU� DQ� DEVHQFH� RI� LGHDV� IURP� LWV�FROODERUDWRUV�� RU� IURP� WRR�PXFK� VLPLODULW\�� ,Q� WHUPV�RI�WKH�ELRORJLFDO�DQDORJ\��WKLV�LV�HTXLYDOHQW�WR�WKH�IXOO�H[SORLWDWLRQ�RI�D�IRRG�VRXUFH��WKH VZDUP�WKHQ�VFDWWHUV�WR�HQKDQFH�GLYHUVLW\�XQWLO�D�QHZ�VRXUFH�LV�IRXQG�$QRWKHU� VFULSW SDUVHV FDSWXUHG�QRWHV� IRU� NH\� DQG�VFDOH��ZKLFK�FDQ�EH�WRQDO�RU�V\QWKHWLF���,QWHUSUHWDWLRQ�LV�WKHQ�PDGH�ZLWKLQ�WKLV�NH\�DQG�VFDOH��.H\�DQG�VFDOH�FKDQJHV�DUH�LQYRNHG�LQ�UHVSRQVH�WR�KDUPRQLF�FKDQJHV�LQ�WKH�LQSXW��7KH�VFULSW�DOVR�WROHUDWHV�µPLVWDNHV¶��RQO\�LQVWLJDWLQJ� NH\� RU� VFDOH� FKDQJHV� LI� WKH� QXPEHU� RI�LQFRUUHFW� QRWHV� VXUSDVVHV� D� FHUWDLQ� QXPEHU�� 7KLV� LV�LPSRUWDQW� VLQFH�� ZLWKLQ� WKH� FRQWH[W� RI� LPSURYLVHG�PXVLF�ZKHUH�QR�IRUP�KDV�EHHQ�SUHYLRXVO\�DJUHHG��WKH�RQO\�ZD\�WR�NQRZ�LI�D�QRWH�LV�DQ�HUURU�RU�D�GHOLEHUDWH�GLVVRQDQFH��LQ�ZKLFK�FDVH�QR�DFWLRQ�VKRXOG�EH�WDNHQ��RU� DQ� LPSOLHG� FKDQJH� �LQ� ZKLFK� FDVH� VRPH� W\SH� RI�DFWLRQ� FRXOG� EH WDNHQ�� LV� WR� VHH� LI� WKH� HYHQW� LV�UHSHDWHG�� 7KH� HIIHFW� RI� WKLV� VLPSOH� DOJRULWKP� LV� WR�SURGXFH� IDVFLQDWLQJ� FKDVHV� IURP� NH\� WR� NH\�� IURP�PRPHQWV�RI�EL�WRQDOLW\��ZLWK�WZR�VZDUPV��WR�SHULRGV�RI�FRQVHQVXV�2WKHU� QHZ� VFULSWV� LQFOXGH� LPSURYHG WDUJHWSODFHPHQW�� 7DUJHWV FDQ� EH VFDOHG� VR� WKDW�� IRU�H[DPSOH�� D� VZDUP� SOD\LQJ� LQ� D� ORZ� EDVV� UDQJH� ZLOO�DGMXVW�LQFRPLQJ�HYHQWV�E\�VXEWUDFWLQJ�RFWDYHV�VR�WKDW�

WDUJHWV�DUH�SODFHG�LQ�WKH�DSSURSULDWH�SLWFK�UDQJH��7KH�UHVSRQVLYHQHVV� RI� D� VZDUP� WR� QHZ� WDUJHW� SRVLWLRQV�FDQ� QRZ� DOVR� EH� FRQWUROOHG� E\� DOWHULQJ� WKH� WDUJHW�XSGDWH� WLPH�� 8VXDOO\� WKLV� LV� DQ� DOPRVW� FRQWLQXRXV�SURFHVV�� EXW� WKH� WDUJHW� XSGDWH� WLPH FDQ� QRZ� EH�DGMXVWHG�WR�ORQJHU�LQWHUYDOV�,Q�DQRWKHU� µFKRUGDO¶� VFULSW�� D�QXPEHU�RI�SDUWLFOHV�FDQ� EH� DOORZHG� WR� VRXQG� DW� RQH� WLPH� ± SDUW� RI� WKH�VZDUP�LV�LQWHUSUHWHG�DV�D�FKRUG��7KLV�LV�JRYHUQHG�E\�DQ� DGMXVWDEOH� SDUDPHWHU��'WFKRUG�� ZKLFK� LV� FKRVHQ� E\�WKH� RSHUDWRU�� LI�Q HYHQWV� DUH� FDSWXUHG� ZLWKLQ�'WFKRUG��WKHQ� Q SDUWLFOHV� DUH� VXVWDLQHG�� 7KH� FKRUG� ILQLVKHV�SUREDELOLVWLFDOO\�� ZKHUH� WKH� µQRWHV�RII¶� SUREDELOLW\�SHU�LWHUDWLRQ�LV�DOVR�DGMXVWDEOH���5HFRUGLQJV
$� ZULWWHQ� DQDO\VLV� RI� PXVLFDO� LPSURYLVDWLRQ� LV�OHQJWK\� DQG� GLIILFXOW��+RZHYHU�� WZR� FGV �%ODFNZHOO�DQG�+LJJLQV�������%ODFNZHOO������ RI�6ZDUP�0XVLF�LPSURYLVDWLRQV�ZLWK�KXPDQV�DQG�RI�VROR�PXOWL�VZDUP�SHUIRUPDQFHV KDYH� EHHQ� UHFRUGHG� DQG� H[FHUSWV DUHDYDLODEOH� DW� KWWS���ZZZ�WLPEODFNZHOO�FRP� 7KUHH RI�WKHVH�H[FHUSWV�DUH�GLVFXVVHG�EHORZ������)ROORZ�0H��FRQGXFWHG�LPSURYLVDWLRQ�
7KLV� LV� DQ� H[DPSOH� RI� D� FRQGXFWHG� LPSURYLVDWLRQ��7ZR� WKUHH� SDUWLFOH� VZDUPV�ZHUH� XVHG��2QH� RI� WKHVH�VZDUPV �$� SOD\V� VXVWDLQHG� FKRUGV��$W� HDFK� XSGDWH��WKUHH� PRUH� QRWHV� DUH� DGGHG� WR� WKH� JURZLQJ� FKRUG��:KHQ� WKH� FKRUG� EHFRPHV� WRR� GHQVH�� WKH� FRQGXFWRU�NLOOV�WKH�FKRUG��6ZDUP�%�LV�SOD\LQJ�D�PHORG\��PDLQO\�RQ� D� YLEUDSKRQH�� DOWKRXJK� WKH� LQVWUXPHQWDWLRQ� GRHV�FKDQJH� GXULQJ� WKH� SLHFH�� $W� FHUWDLQ� SODFHV� ZH� FDQ�KHDU� WKH� VZDUP� UDSLGO\� ERXQFLQJ� XS� DQG� GRZQ� LQ�SLWFK��7KLV�ZDV�DFKLHYHG�E\�VTXHH]LQJ�WKH�SXOVH�D[LVVR�WKDW�SDUWLFOHV�DUH�LQWHUSUHWHG�ZLWKLQ�D�QDUURZ��DQG�IDVW��UDQJH�RI�EHDWV�SHU�PLQXWH��$W�WKHVH�WLPHV��DQG�LQ�SXUVXLW�RI�VZDUP�$��VZDUP�%�EHJDQ�WR�RVFLOODWH�ZLWK�ODUJH� DPSOLWXGH� LQ� WKH� SLWFK� GLPHQVLRQ�� 7KH� �'�DQLPDWLRQ� VKRZHG� D� JULSSLQJ� FKDVH LQ� PXVLF� VSDFH�7KH�EHKDYLRXU ZDV�TXLWH�D�VXUSULVH WR�WKH�FRQGXFWRU�����$XWXPQ�0LVVHG �DXWRQRPRXV�
$XWXPQ�0LVVHG� LV� D�SLDQR� LPSURYLVDWLRQ� SHUIRUPHG�E\�WZR�ILYH�SDUWLFOH�VZDUPV�� VZDUP�$ LV SOD\LQJ�OHIW�KDQG DQG VZDUP� % LV� SOD\LQJ ULJKW� KDQG�� 7KLV� ZDV�DFKLHYHG� E\� SODFLQJ� DOO� WDUJHWV� EHORZ� RU� DERYH�PLGGOH� &� IRU� VZDUP� $� DQG� %� UHVSHFWLYHO\� ,W� LV�HYLGHQW� WKDW� ERWK� VZDUPV� DUH� SOD\LQJ� ERWK�PHORGLHV�DQG�FKRUGV��7KLV�ZDV�DFKLHYHG�E\�DGMXVWLQJ�WZR�VHWV�RI�SDUDPHWHUV��)LUVWO\��0,',�³DOO�QRWHV�RII´�PHVVDJHV�DUH�VHQW�RQO\�DW�WKH�VWDUW�RI�HDFK�LQWHUSUHWDWLRQ�RI�WKH�VZDUP� �UDWKHU� WKDQ� DIWHU� HDFK� SDUWLFOH� KDV� EHHQ�LQWHUSUHWHG��ZLWK�SUREDELOLW\�RQH�KDOI��,Q�RWKHU�ZRUGV��LW� LV� DV� LI� WKH� VXVWDLQ� SHGDO� LV� SUHVVHG� GRZQ� EXW�PRPHQWDULO\� UHOHDVHG� HYHU\� ILYH QRWHV ZLWK�



SUREDELOLW\� RQH� KDOI ± H[FHSW� WKH� SLDQR� KDV� WZR�VXVWDLQ�SHGDOV��RQH�IRU�HDFK�KDOI�RI�WKH�NH\ERDUG��7KH�VHFRQG� SDUDPHWHU� WKDW� LV� VHW� WR� DFKLHYH� WKH�PHORG\�FKRUG� HIIHFW� LV� ûWFKRUG�� 7KLV� SDUDPHWHU� LV� D�WLPH�ZLQGRZ� IRU� LGHQWLI\LQJ� FKRUGV��6LQFH� DOO�0,',�HYHQWV� RFFXU� VHSDUDWHO\�� WKH� HYHQW� SDUVHU� QHHGV� WR�UHFRJQLVH� FKRUGV� DV� HYHQWV� DUULYLQJ� ZLWKLQ� D� WLPH�LQWHUYDO��1RUPDOO\� WKLV� LV� VHW� WR� D� VPDOO� YDOXH� ��PV��VR�WKDW�FKRUGV�FDQ�EH�FOHDUO\�GLVWLQJXLVKHG�IURP�YHU\�IDVW�PHORGLHV��+RZHYHU��LQ�WKLV�FDVH��ûWFKRUG ZDV�VHW�WR����� V�� 7KH� HYHQW� SDUVHU� ZLOO� IRUFH� WKH� LQWHUSUHWHU� WR�SOD\�LQWHUSUHWHG�QRWHV�DV�FKRUGV��ZKHUH�WKH�QXPEHU�RI�QRWHV�LQ�WKH�FKRUG�FRUUHVSRQGV�WR�WKH�QXPEHU�RI�QRWHV�LQ� WKH� FDSWXUHG� FKRUG�� 7KLV� VHWWLQJ� ZLOO� SHUVLVW� XQWLO�WZR� PHORG\� QRWHV� DUH� KHDUG�� LQ� ZKLFK� FDVH� DOO�SDUWLFOHV� LQ� WKH� VZDUP�ZLOO�EH� LQWHUSUHWHG�DV�PHORG\�QRWHV�'HVSLWH� WKH� VLPSOLFLW\� RI� WKHVH� DOJRULWKPV��ZKHQ�FRXSOHG�ZLWK�WKH�VHOI�RUJDQLVLQJ�SURSHUWLHV�RI�WKH�WZR�VZDUPV�� WKH� HIIHFW� LV� YHU\� PXVLFDO�� VRXQGLQJ� YHU\�PXFK�OLNH�D�SLDQR�LPSURYLVDWLRQ�RI�KXPDQ�RULJLQ�����:LQG�8S��DXWRQRPRXV�HQVHPEOH�ZLWK�KXPDQ�
7KLV� LPSURYLVDWLRQ� LV� DQ� DWWHPSW� WR� UH�FUHDWH� D�W\SLFDO� IUHH� MD]]�TXDUWHW�ZLWK�SHUFXVVLRQ��SLDQR��EDVV�DQG�VD[RSKRQH��,Q�WKLV�UHFRUGLQJ D���VZDUP�ZDV�XVHGIRU�WKH�UK\WKP�VHFWLRQ��SHUFXVVLRQ��SLDQR��EDVV��DQG�D�KXPDQ� VXSSOLHG� WKH� VD[RSKRQH� LPSURYLVDWLRQ�� 7KH�EDVV�FDQ�EH�KHDUG� WR�SOD\�D� µZDONLQJ¶� OLQH�RI� VWHDG\�WHPSR��RQO\�VORZLQJ�WRZDUGV�WKH�HQG�RI�WKLV�H[FHUSW��7KLV� VHQVH� RI� SXOVH� LV� W\SLFDO� RI�PRVW� RI� IUHH� MD]]��ZKLFK� LV� QRW� VWULFWO\� IUHHO\� LPSURYLVHG� LQ� WKH� VHQVH�DOOXGHG�WR�LQ�WKH�LQWURGXFWLRQ��)RU�H[DPSOH��PXFK RI�WKH�ZRUN�RI�2UQHWWH�&ROHPDQ�ZKR�LV FRQVLGHUHG�WR�EH�D� IRXQGHU� RI� IUHH� MD]]�� UHWDLQV� D� SXOVH� DQG� D� VRQJ�IRUP� EXW� LV� µIUHH¶� KDUPRQLFDOO\� �-RVW�� �������� 7KH�SHUFXVVLRQ� VRXQGV� ZHUH� DFKLHYHG� E\� UHVWULFWLQJ� WKHSLWFK�GLPHQVLRQ�RI�RQH�RI� WKH�VZDUPV� WR�0,',����±0,',����DQG�URXWLQJ�WKH�RXWSXW�WR�0,',�FKDQQHO�����VR� WKDW� WKH� HDFK� QRWH� FRUUHVSRQGV� WR� D� SHUFXVVLRQ�LQVWUXPHQW� RQ� WKH� VWDQGDUG� *0� GUXP� NLW�� 7KH� EDVV�DQG� SHUFXVVLYH� VZDUPV� DUH� ZHOO� PDWFKHG� IRU� SXOVH��EXW� WKH� SLDQR�YRLFHG� VZDUP� SOD\V� DW� D� VORZHU� SXOVH�ZLWK� VKRUW�PHORGLHV� SXQFWXDWHG�E\� FKRUGV��7KLV�ZDV�DFKLHYHG�ZLWK�WKH�FKRUGDO�VFULSW�GHVFULEHG�LQ�VHFWLRQ����� 7KH�HIIHFW�LV�FHUWDLQO\�QRW�XQOLNH�WKH�µFRPS¶�VW\OH�RI�MD]]�DFFRPSDQLPHQW��7KH� FRUUHODWLRQ� RI� DFWLYLW\� ZLWKLQ� WKH� PXOWL�VZDUP� LV� HYLGHQW� IURP� WKH�FRKHUHQFH�RI� WKH� UROHV�RI�SLDQR�� EDVV� DQG� SHUFXVVLRQ� WKURXJKRXW� WKLV� H[FHUSW�3DUWLFXODUO\� LQWHUHVWLQJ� IURP� WKH� SHUVSHFWLYH� RI� VHOI�RUJDQLVDWLRQ�LV�D�SLDQR�FKRUG�DW�������PLQ�V��QHDU�WKH�HQG� RI� WKH� H[FHUSW�� $W� WKLV� SRLQW� WKH� SXOVH� VORZV�FRQVLGHUDEO\� IRUP� VRPHZKHUH� QHDU� ���� %30� WR�DERXW� ��� %30�� $OO� WKUHH� VZDUPV� WDNH� SDUW� LQ� WKLV�WHPS�FKDQJH��SRVVLEO\�FDXVHG�E\�WKH�DPSOLILFDWLRQ�RI�D� IOXFWXDWLRQ� �DV� GHVFULEHG� LQ� VHFWLRQ� ������ 7KH�VD[RSKRQLVW�UHVSRQGV�WR�WKH�QHZ�GLUHFWLRQ��

7KH� VXEWOH� UHVSRQVH� RI� WKH� PXOWL�VZDUP� WR� WKH�H[WHUQDO� LQSXW� LV� KDUGHU� WR� GHWHUPLQH� DQG� UHTXLUHV�FDUHIXO OLVWHQLQJ�� )RU� H[DPSOH�� WZR� KLJK� QRWHV� IURP�WKH�VD[RSKRQH�DW������SURPSW�WKH�EDVV�OLQH�WR�ULVH�DW������� 6PDOO� FUHVFHQGRV� DQG� GLPLQXHQGRV� LQYROYLQJ�WKH� VZDUPV� DQG� WKH� VD[RSKRQH� DUH� HYLGHQW� WKURXJK�WKH� H[FHUSW�� ,Q� DQRWKHU� SOHDVLQJ� HSLVRGH�� WZR�PXOWLSKRQLF QRWHV� IURP WKH� VD[RSKRQH� DW� �����SURYRNH� DQRWKHU� ULVLQJ� EDVV� PHORG\� DW� ����� �WDUJHWV�EHLQJ� VHW� IURP� WKH�KLJKHU�KDUPRQLFV�RI� WKH�FDSWXUHG�PXOWLSKRQLF��� DQG� D� IOXUU\� RI� VD[RSKRQH� QRWHV� LV�PDWFKHG�E\�D�UDSLG�EHDWLQJ�IURP�WKH�SHUFXVVLRQ��2YHUDOO��WKH�H[FHUSW�GRHV�UHVHPEOH�IUHH�MD]]��ZLWK�HYLGHQFH� RI� LQWHUDFWLRQ� EHWZHHQ� WKH� HQVHPEOH�PHPEHUV�� DQG� D� FKDQJH� LQ� PXVLFDO� GLUHFWLRQ� YHU\FKDUDFWHULVWLF�RI�VZDUPV���(YDOXDWLRQ
����$LPV
7KH� DLP� RI� 6ZDUP� 0XVLF� LV� WR� SURGXFH� D� KXPDQ�FRPSDUDEOH LPSURYLVHU ZLWKLQ� WKH� FRQWH[W� RI� IUHHO\�LPSURYLVHG�PXVLF��7KLV�REMHFWLYH��LI�DFKLHYHG��ZRXOG�LQGLFDWH� WKDW� IUHHO\� LPSURYLVHG� PXVLF� LV� VHOI�RUJDQLVLQJ��7KH�FRQWH[W�LV�D HQVHPEOH�LPSURYLVDWLRQ��FRQGXFWHG� LPSURYLVDWLRQ� RU� D� VROR� LPSURYLVDWLRQ�� ,Q�FRQGXFWHG�LPSURYLVDWLRQ��WKH�LQGLYLGXDO�DXWRQRP\��DV�FRPSDUHG� WR� DQ� HQVHPEOH� LPSURYLVDWLRQ�� LV� UHGXFHG�VLQFH� HDFK� PHPEHU� LV� H[SHFWHG� WR� UHDFW� WR� JHVWXUHV�HPDQDWLQJ� IURP�WKH�FRQGXFWRU��$�VROR� LPSURYLVDWLRQZKLFK� ODFNV� LQWHUDFWLRQ ZRXOG� KDYH� WR� EH�GLVWLQJXLVKHG� IURP� D� FRPSRVLWLRQ �DOVR� ODFNLQJ� LQ�LQWHUDFWLRQ� E\� WKH�XQFHUWDLQW\ RI� WKH�PXVLFDO�RXWSXW�DQG�WKH�DEVHQFH RI�DQ\�SUHSDUHG PXVLFDO�VWUXFWXUH������0HWKRGRORJ\
$ PRGLILHG� 7XULQJ� WHVW� LV� DQ� REYLRXV� ZD\� RI�HYDOXDWLQJ�WKLV�DLP��7KH�WHVW� WKRXJK� LV�SUREOHPDWLFDO�VLQFH�WKH�OLVWHQLQJ�H[SHULHQFH�RI�WKH�VXEMHFW�LV�FOHDUO\�YHU\� LPSRUWDQW��7R� WKH�XQLQLWLDWHG� �RU�HYHQ� WKH�PRVW�H[SHULHQFHG��OLVWHQHU��IUHH�LPSURYLVDWLRQ�PD\�DOZD\V�VRXQG� LQFRKHUHQW�� LQ�ZKLFK� FDVH� DQ� DUWLILFLDO� V\VWHP�ZRXOG�SURGXFH�KXPDQ�FRPSDUDEOH�UHVXOWV�MXVW�ZLWK�D�UDQGRP� RXWSXW�� 2Q� WKH� RWKHU� KDQG� D� YHU\�H[SHULHQFHG�FULWLF�ZRXOG�EHJLQ�WR�UDWH WKH�SHUIRUPHUV��ZLWK�WKH�UHVXOW�WKDW�WKH�DUWLILFLDO�V\VWHP�ZRXOG�KDYH�WR�RXW�SHUIRUP�DW� OHDVW� RQH�RI� WKH� KXPDQV LI� LW�ZHUH� WR�SDVV� %XW�LW�PD\�EH�WKH�FDVH�WKDW�WKH�V\VWHP�LV�LQGHHG�KXPDQ�FRPSDUDEOH�EXW�MXVW QRW�DV�JRRG�DV�WKH�UHVW�RI�WKH�HQVHPEOH�,Q� WKH� ODFN� RI� VXFK� D� WHVW�� D� UHFHQW� FRQFHUW�LQYROYLQJ�6ZDUP�0XVLF�SURYLGHV�VRPH�LQGLFDWLRQ�DV�WR� KRZ� FORVH� 6ZDUP� 0XVLF� LV� WR� IXOILOOLQJ� LWV�REMHFWLYHV�� )HHGEDFN� IURP� WKH� PXVLFLDQV� LQYROYHG�SURYLGHV� DQHFGRWDO� HYLGHQFH�� DQG� LV� SURQH� WR� PDQ\�SUREOHPV� RI� ELDV�� EXW� LW� FDQ� IRUP� WKH� EDVLV� RI� D�SUHOLPLQDU\�DVVHVVPHQW�



����6ZDUP�0XVLF�LQ�3HUIRUPDQFH
$ FRQFHUW��ZKLFK�ZDV�WLWOHG�³6RQLF�([SORVLRQ´�� WRRN�SODFH� DW� %UXQHO� 8QLYHUVLW\�� 8.�� RQ� )HEUXDU\� ��WK������ 6ZDUP� 0XVLF� ZDV� LQYROYHG� LQ� WKUHH�SHUIRUPDQFHV��7KH�ILUVW�ZDV D GXHW ZLWK�VD[RSKRQLVW�7LP� :KLWHKHDG� ZKR� LV D� YHU\� H[SHULHQFHG�LPSURYLVHU�� 7KLV� ZDV� IROORZHG� E\� D� GXHW� ZLWK�.DWKOHHQ� :LOOLVRQ�� D� SURIHVVLRQDO� MD]]� VLQJHU�� 7KH�ILQDO� SLHFH� ZDV� DQ� HQVHPEOH� LPSURYLVDWLRQ� ZLWK�:KLWHKHDG�� :LOOLVRQ�� WKH� FRPSRVHU� &ROLQ� 5LOH\��NH\ERDUGV�� DQG� SHUFXVVLRQLVW 5REHUW� 0LOOHW�� 7KH�WKUHH� SLHFHV� DPRXQWHG� WR� VRPH� ��� PLQXWHV� RI�LPSURYLVDWLRQ��%RWK�GXHWWLVWV�KDG� UHKHDUVHG�ZLWK�6ZDUP�0XVLF�IRU����PLQXWHV�SULRU� WR�WKH�FRQFHUW��DQG�LQWHUHVWLQJO\�FKRVH�GLIIHUHQW�ZD\V�RI�ZRUNLQJ��:KLWHKHDG�DUUDQJHG�WKUHH� FXHV� ZLWK� WKH� RSHUDWRU� �PH��� :RUNLQJ� ZLWK� D�VLQJOH� VZDUP�� WKH� VW\OH� SDUDPHWHUV� ZHUH� VHW� VR� WKDW�WKH� NH\� DQG� PRGH� FRXOG� QRW� EH FKDQJHG� E\� WKH�VZDUP��EXW�ZHUH�RQO\�FKDQJHG�E\�WKH�RSHUDWRU�ZKHQ�FXHG� WR� GR VR�� 7KLV� HQDEOHG� :KLWHKHDG� WR� IRUFH� D�FKDQJH�RI�NH\�DQG�PRGH��2Q�WKH�RWKHU�KDQG��:LOOLVRQ�ZLVKHG� WR� ZRUN� ZLWK� WKH� VHW� XS� RI� VHFWLRQ� �����$XWXPQ� 0LVVHG�� � QDPHO\� �� DXWRQRPRXV� VZDUPV�ZKLFK� FDQ� FKRVH� NH\V� DQG� PRGHV� IURP� FDSWXUHG�HYHQWV�� 7KLV� UHVXOWV� LQ� SHULRGV� RI� ELWRQDOLW\� DQG�LQWURGXFHV� D� GHJUHH� RI� XQFHUWDLQW\� VLQFH� WKH� SLWFK�UHFRJQLWLRQ� DOJRULWKP� FDQ� VRPHWLPHV� µPLVKHDU¶�� DQG�LGHQWLI\� D� KLJKHU� KDUPRQLF� �%ODFNZHOO�� �������+RZHYHU�WKLV�FDQ��DQG�ZDV��XVHG�WR�DUWLVWLF�HIIHFW�E\�:LOOLVRQ�,W�LV�LPSRUWDQW�WR�FRPPHQW�RQ�WKH�LQYROYHPHQW�RI�WKH�RSHUDWRU�LQ�WKH�SURFHVV��VLQFH�WKH�VW\OH�SDUDPHWHUV�DQG�VFULSWV�FDQ�EH�DOWHUHG�LQ�UHDO�WLPH��DQG�ZKLOVW�WKLV�GRHV� QRW� DPRXQW� WR� FRQWURO� RI� WKH� PXOWL�VZDUP�� LW�FOHDUO\� GRHV� KDYH� VRPH� LQIOXHQFH�� $JDLQ� WKH�LPSURYLVHUV� KDG� GLIIHUHQW� SUHIHUHQFHV�� :KLWHKHDG�WKRXJKW� WKDW� DQ\� FRQGXFWLRQ� FRXOG� FRPSOLFDWH� KLV�XQGHUVWDQGLQJ�RI� WKH�VZDUP��VR�QR�DGMXVWPHQWV�ZHUH�PDGH� WR� VW\OH� SDUDPHWHUV� RU� WR� VFULSW��:LOOLVRQ� ZDV�KDSS\�IRU�WKHUH�WR�EH�D�GHJUHH�RI�FRQGXFWLRQ��DQG�WKH�RSHUDWRU� LQWURGXFHG� WKH� FKRUGDO� VFULSW� LQWR� VZDUP�%�IURP� WLPH� WR� WLPH�� ZLWK� RFFDVLRQDO� LQVWUXPHQW�FKDQJHV��7KH� WKLUG�HQVHPEOH� LPSURYLVDWLRQ�ZDV� VHW�XS�VR�WKDW�6ZDUP�0XVLF�RQO\�UHFHLYHG�LQSXW�IURP�:LOOLVRQ��7KH HQVHPEOH� FRXOG� WKHQ� UHDFW� WR� WKH� GXHW� EHWZHHQ�:LOOLVRQ� DQG� WKH� ��VZDUP� �DQG� RI� FRXUVH� WR� HDFK�RWKHU��� 1HZ� PXVLFDO� GLUHFWLRQV� LQLWLDWHG� E\� WKH�HQVHPEOH�FRXOG� WKHUHIRUH�EH� LQGLUHFWO\�SDVVHG� WR� WKH�PXOWL�VZDUP�YLD�:LOOLVRQ��7KLV�FRQILJXUDWLRQ��ZKLFK�ZDV�FKRVHQ�E\�5LOH\��LV�QRWDEOH�EHFDXVH�KH�ZDQWHG�WR�H[SHULPHQW�ZLWK�LQGLUHFW DV�ZHOO�DV�GLUHFW�LQWHUDFWLRQV�EHWZHHQ� LPSURYLVHUV�� 7KLV� FDQ� EH� LQWHUSUHWHG�� IURP�WKH� SRLQW� RI� YLHZ� SXW� IRUZDUG� LQ� VHFWLRQ� ��� DV�VWLJPHUJ\��,�KDG�QRW�SUHYLRXVO\�GLVFXVVHG� WKHVH� LGHD�ZLWK� KLP�� ,Q� DGGLWLRQ�� WKH� RSHUDWRU� FRQGXFWHG� WKH�VZDUP��RQFH�PRUH�E\�VZLWFKLQJ�WKH�FKRUGDO�VFULSW�RQ�

DQG� RII� DQG� E\� PDNLQJ� DGMXVWPHQWV� WR� WKH� OLPLWV� RI�WKH�SXOVH�GLPHQVLRQ�RI�HLWKHU�VZDUP�����5HVXOWV
7KH� DXGLHQFH� VHHPHG� KDSS\� HQRXJK� ZLWK� WKH�SHUIRUPDQFH�� DQG� GLUHFWO\� DIWHUZDUGV� ,� LQWHUYLHZHG�WKH�WZR�GXHWWLVWV���:KLWHKHDG�WKRXJKW�WKDW�6ZDUP�0XVLF�ZDV�³PRUH�DVVHUWLYH� DQG� PXFK� HDVLHU� WR� FRQYHUVH� ZLWK´� LQ� WKH�HQVHPEOH� LPSURYLVDWLRQ�� +H� DOVR� FRPPHQWHG� WKDW�³«WKH� O\ULFLVP�ZDV� VR� KLJK� WKDW� ,� IHOW� FRPSHOOHG� WR�IROORZ�LW��PLPLF� LW�� UHSO\�WR�LW«´ +RZHYHU�KH� IRXQG�WKH� VWDQGDUGV� VDPSOHG� VRXQGV� LQ� WKH� VRXQG� PRGXOH�ZHUH�OLPLWLQJ�³«QHHGV�VRPH�UHDOO\�JRRG�VRXQGV�´�:LOOLVRQ� ZDV� VXUSULVHG� WR� ILQG� LQ� WKH� ILUVW�LPSURYLVDWLRQ� WKDW� 6ZDUP� 0XVLF� VHHPHG� WR� EH�LPLWDWLQJ� KHU� ³�WKH� VZDUP�� KLW� WKH� VDPH� QRWH� DW� WKH�VDPH�WLPH�± WKH�KDUPRQLHV�ZRUNHG´��+RZHYHU��WKHUH�ZDV�VRPH�WHQVLRQ��³$W�WLPHV�,�ZRXOG�KDYH�OLNHG�LW�WR�VORZ�GRZQ«�LW KDV�D�PLQG�RI�LWV�RZQ«JLYH�LW�VRPH�VSDFH´��+HU� VROXWLRQ� WR� WKH� ³IRUZDUG�PRWLRQ´�RI� WKH�VZDUPV� ZDV� WR� ³ZDLW� DQG� DOORZ� WKH� PXVLF� WR� FDWFK�XS´��,Q�JHQHUDO�VKH�WKRXJKW�WKDW�³SHUIRUPHUV�PXVW�EH�SUHSDUHG�WR�EH�RSHQ�PLQGHG��DQG��VXUH�RI�\RXU�QRWHV�RU��WKH�PXVLF��FRXOG�IDOO�DSDUW«��EXW�\RX��GRQ¶W�QHHG�WR� EH� WKH� EHVW� LPSURYLVHU�� LW� ZLOO� UHDFW� WR� \RX�´2YHUDOO� VKH�GLG� VHHP�KDSS\�ZLWK� WKH� SHUIRUPDQFH�±³�LW��IHOW�OLNH�ZH�ZHUH�PDNLQJ�PXVLF�´����$VVHVVPHQW
7KH� SRVLWLYH� UHDFWLRQ� RI� WKH� DXGLHQFH� DQG� WKH�SHUIRUPHUV� WR� WKH� WKUHH� LPSURYLVDWLRQV�� DQG� LQGHHG�WKH� ZLOOLQJQHVV� IRU� SURIHVVLRQDO� PXVLFLDQV� WR�SDUWLFLSDWH�� GHPRQVWUDWHV� WKDW� 6ZDUP� 0XVLF� LV�� DW�VRPH� OHYHO�� VXFFHVVIXO�� +RZHYHU� WKLV� GRHV� QRW E\�LWVHOI�VKRZ�WKDW�WKH�DLPV�KDYH�EHHQ�DFKLHYHG���7KH� UHPDUNV� DUH� DJDLQ� HQFRXUDJLQJ� EXW� QHHG� WR�EH�DVVHVVHG�FULWLFDOO\��)RU�H[DPSOH��LW�PD\�EH�DUJXHG�WKDW� WKH� REVHUYDWLRQ� E\� :KLWHKHDG� FRQFHUQLQJ�³DVVHUWLYHQHVV´� LQ� WKH� WKLUG� SLHFH�� VXJJHVWV� WKDW� WKH�LQFUHDVHG� DFWLYLW\� RI� WKH� RSHUDWRU� LV� LPSRUWDQW��+RZHYHU�� DOWHUDWLRQ� RI� WKH� VW\OH� SDUDPHWHUV� DQG�VFULSWV� GRHV� QRW� GHWHUPLQH� LQ� GHWDLO� WKH� PHORGLF��UK\WKPLF�DQG�KDUPRQLF�FRQWHQW�RI� WKH�RXWSXW��RU� WKH�VHOI�RUJDQLVDWLRQ� RI� WKH� VZDUPV� DURXQG� WKH� WDUJHWV��5DWKHU�� WKH� RSHUDWRU� VHWV� ERXQGDU\� FRQGLWLRQV�� DQG�SDUDPHWHU� YDOXHV� ZKLFK� LQIOXHQFH WKH� VZDUPV� ,Q�RWKHU� ZRUGV�� LI� WKH� VZDUP� SURGXFHG� UDQGRP�XQRUJDQLVHG� PXVLFDO� PDWHULDO�� DOWHUDWLRQ� RI� VW\OHSDUDPHWHUV� DQG� VFULSWV� ZRXOG QRW� DPHOLRUDWH� WKH�RXWSXW��2SHUDWRU�PHGGOLQJ� FRXOG� RI� FRXUVH�GLPLQLVKWKH�PXVLFDO�RXWSXW��DQG�WKLV�PLJKW�KDYH�EHHQ�D�IDFWRU�LQ�:KLWHKHDG¶V� UHTXHVW� IRU�QR�FRQGXFWLRQ�GXULQJ�KLV�GXHW� 7KH�TXDOLW\�RI�KLV�RZQ�UHVSRQVH�ZKLOVW�SOD\LQJ��DQG� KLV� ODWHU� FRPPHQWV� RQ� O\ULFLVP� VXJJHVW� WKDW� KH�IRXQG� 6ZDUP� 0XVLF� WR EH� D� KXPDQ�FRPSDUDEOH�SDUWQHU�



:LOOLVRQ�DOVR IRXQG� WKH� VZDUPV� WR�EH�PXVLFDOO\�LQWULJXLQJ� +HU� IUXVWUDWLRQ� DW� WKH� RFFDVLRQDO�GLVREHGLHQFH�RI� WKH�VZDUPV�LV�DOVR�W\SLFDO�RI�KXPDQ�LPSURYLVLQJ�SDUWQHUV��DQG�LV�RIWHQ�D�VRXUFH�RI�FUHDWLYH�WHQVLRQ��7R�EH�GLVREHGLHQW�DOVR�LPSOLHV�WKH�DELOLW\�WR�EH REHGLHQW�� DQG�KHU� UHPDUNV� VKRZ� WKDW� VKH�GLG� IHHO�WKHUH� ZHUH� WLPHV� ZKHQ� VKH� DQG� WKH� VZDUPV� ZHUHFROODERUDWLQJ�� HYHQWXDOO\� JLYLQJ� KHU� WKH� LPSUHVVLRQ�WKDW�WKH\�ZHUH�³PDNLQJ�PXVLF´�8OWLPDWHO\�� WKH� MXGJHPHQW�ZLOO�EH�DHVWKHWLF��)RU�H[DPSOH� LW�LV�QRW�HQRXJK�MXVW�WR�GHPRQVWUDWH�WKDW�WKH�PXOWL�VZDUPV�UHVSRQG�� WKH\�PXVW�EH�VKRZQ� WR�GR�VR�LQ�D�PXVLFDOO\� IUHVK�ZD\��$OVR�� WKH�PXVLF�PXVW�KDYH�DSSHDO�EH\RQG�WKH�H[SHULHQFH�RI�WKH�SHUIRUPHUV��ZLWK�WKLV�HQG�LQ�PLQG��LW�LV�KRSHG�WKDW�D�UHFRUGLQJ�RI�6RQLF�([SORVLRQ�ZLOO VRRQ�EH�DYDLODEOH���'LVFXVVLRQ
7KH�UHFRUGLQJV DQG�FRQFHUW GHPRQVWUDWH�DQ�DELOLW\� WR�SDUWLFLSDWH� LQ� LPSURYLVDWLRQV� ZLWK� KXPDQV� RU� ZLWK�RWKHU� VZDUPV�� $Q� H[FLWLQJ� QHZ� GHYHORSPHQW�� PDGH�SRVVLEOH� ZLWK� PXOWL�VZDUPV�� LV� FRQGXFWHGLPSURYLVDWLRQ�� 7KH� UHFRUGLQJV� GHPRQVWUDWH� WKDW� WKH�PXOWL�VZDUP�LV�VHOI�RUJDQLVLQJ��,QGHHG��WKH�UHVXOWV�DUH�VXUSULVLQJO\� PXVLFDO�� OLWWOH� LQWHUYHQWLRQ� LV� QHHGHG� WR�VXVWDLQ�DQ�LQWHUHVWLQJ�LPSURYLVDWLRQ��,Q�IDFW�WKH�UHVXOW�LV� DOPRVW� WRR� LQWULFDWH��:KLWHKHDG UHPDUNHG� GXULQJ�WKH� UHKHDUVDO� IRU�6RQLF�([SORVLRQ�WKDW WKHUH�DUH�³WRR�PDQ\�LGHDV�´�7KH� FUXFLDO� XSGDWH� SDUDPHWHUV� DUH� QRZ� EHWWHU�XQGHUVWRRG��7KH�LQWURGXFWLRQ�RI�YHORFLW\�FODPSLQJ�LQ�HDFK� GLPHQVLRQ� LV� D� YHU\� XVHIXO� GHYLFH� �HYLGHQW� RQ�VRPH�RI�WKH�UHFRUGLQJV IURP�WKH�FG�³$XWXPQ�0LVVHG´��%ODFNZHOO�� ����� EXW� QRW� GHVFULEHG� KHUH��� 7KH�DWWUDFWLYH�DFFHOHUDWLRQV�DUH�VSULQJ�OLNH��DQG�WKLV�PLJKW�EH� H[SHFWHG� WR� JLYH� ULVH� WR� RVFLOODWLRQV� LQ� HDFK�GLPHQVLRQ�� +RZHYHU� WKH� LQWHUDFWLRQV� DPRQJVW�SDUWLFOHV� DQG� EHWZHHQ� VZDUPV� GLVWRUW� WKLV� UHJXODU�PRWLRQ��(YHQ�VR��D�UHPQDQW�RI�WKH�RVFLOODWRU\�PRWLRQ�GRHV� SHUVLVW� DQG� LW� PLJKW� EH� RQH� UHDVRQ� IRU� WKH�PXVLFDOLW\� RI� WKH� PHORGLHV� �%ODFNZHOO�� ����� DQG�%ODFNZHOO�DQG�%HQWOH\�����E���$OO� WKH� VW\OH� SDUDPHWHUV� DUH� VHOHFWHG� E\� WKH�RSHUDWRU� �DOWKRXJK� VFULSWV� FDQ� RYHUULGH� WKHP� � VHH�EHORZ��DQG�FDQ�EH�FKDQJHG�DW� DQ\� WLPH��7KH� V\VWHP�FDQ�EH�H[WHQGHG�E\�DGGLQJ�GLPHQVLRQV�WR�WKH�SK\VLFDO�VSDFH� VR� WKDW� VZDUPLQJ� ZRXOG� EH� SRVVLEOH� DORQJ�GLUHFWLRQV� FRUUHVSRQGLQJ� WR� RWKHU� PXVLFDO� DWWULEXWHV��7KH� GXUDWLRQ� RI� HDFK� QRWH� 'WHYHQW LV� DQ� REYLRXV�FDQGLGDWH�6RQLF�H[SORVLRQ�GHPRQVWUDWHG� WKDW�6ZDUP�0XVLF�PD\�SHUIRUP DXWRQRPRXVO\�� RU�PD\�EH� µFRQGXFWHG¶��,W� ZRXOG� EH� LQWHUHVWHG� WR� GHWHUPLQH� VRPH� KHXULVWLFV�WKDW�DSSO\�ZKHQ�DQ�RSHUDWRU�IHHOV�FRPSHOOHG�WR�PDNH�DGMXVWPHQWV WR� WKH� VW\OH� SDUDPHWHUV� DQG� VFULSWV�� )RU�H[DPSOH�� LI� D� UDQGRP� WDUJHW� VFULSW� LV� VZLWFKHG� RQ��WKHQ� ZKDW� SURPSWHG� WKLV� GHFLVLRQ"� 7KH� PXVLF� PD\�KDYH� DSSHDUHG� ERULQJ� WR� WKH� FRQGXFWRU�� EXW� LV�

ERUHGRP� DQ� DEVROXWH� TXDOLW\"� 7KH� DGMXVWDEOH�SDUDPHWHUV� ZLOO� DOORZ� D� SHUIRUPHU� WR� SURJUDP� LQ� D�µERUHGRP� WKUHVKROG¶�� DQG� PD\EH� HYHQ� D� G\QDPLF�ERUHGRP� WKUHVKROG� DGMXVWHU� � EXW� ZKDW� GHWHUPLQHV�WKLV"� 7KHVH� DUH� FRPSOH[� LVVXHV� DQG� 6ZDUP� 0XVLF�GRHV�QRW�RSHUDWH�DW�WKLV�OHYHO��+RZHYHU�LW�ZRXOG�EH�YHU\�LQWHUHVWLQJ�LI�VZDUPLQJ�LQ�WKHVH KLJKHU�OHYHOV�FRXOG�WDNH�SODFH��7R�EHJLQ��WKH�KLJKHU� OHYHOV� ZRXOG� KDYH� WR� EH� TXDQWLILHG� VR� WKDW�DWWUDFWLRQ� FRXOG� EH� GHILQHG�� )RU� H[DPSOH�� WKH�ERUHGRP� WKUHVKROG� �FRQYHUJHQFH� UDGLXV� DURXQG� WKH�WDUJHWV�� FRXOG� LWVHOI� EHFRPH� D� WDUJHW�� 7KLV� WDUJHW�ZRXOG� EH� SODFHG� DFFRUGLQJ� WR� DQDO\VLV� RI� FDSWXUHG�HYHQWV�� ,I� FDSWXUHG� HYHQWV� FOXPS� WRJHWKHU� LQ� 0XVLF�6SDFH� IRU� D� FHUWDLQ� WLPH� EHIRUH� VHSDUDWLQJ� DQG� WKHQ�UH�JURXSLQJ��DQ�HVWLPDWH�RI�WKH�ERUHGRP�WKUHVKROG�RI�WKH�VRXUFH�FDQ�EH�PDGH��DQG�D�WDUJHW�VHW�$QRWKHU� SRVVLELOLW\� IRU� KLJKHU� OHYHO� VZDUPLQJ�ZRXOG� EH� LQ� IUHTXHQF\� RI� UHSHWLWLRQ�� 6LQFH� D� VZDUP�FDQ� EH� PDGH� WR� ULII� E\� VHWWLQJ� YPD[ ]HUR�� D� ULIILQJ�IUHTXHQF\� RI� FDSWXUHG� PDWHULDO� FDQ� EH� ZRUNHG� RXW��DQG� WDUJHWV� VHW� DORQJ� WKLV� GLPHQVLRQ�� 6LPLODUO\�� WKH�UDWH�RI�SKUDVH�GHYHORSPHQW�LV�GHWHUPLQHG�E\�PRYLQJ�YPD[ DZD\�IURP�]HUR��ZKLFK�ZRXOG EH�DQRWKHU�WDUJHW��LI� WKLV� TXDQWLW\� ZDV� HVWLPDEOH� IURP� WKH� FDSWXUHG�HYHQWV�$V� LW� VWDQGV��6ZDUP�0XVLF�FDQ�RQO\�VWUXFWXUH� LWV�RXWSXW�E\�WKH�VHOI�RUJDQLVDWLRQ�RI�ORZ�OHYHO�HYHQWV��,W�PD\�� E\� FKDQFH�� GLVFRYHU� D� VRQDWD� RU� D� VL[WHHQ� EDU�IRUP��EXW�WKLV�LV�YHU\�XQOLNHO\��6ZDUPLQJ�LQ�WKH�VSDFH�RI�SRVVLEOH� IRUPV� LV�D� IDVFLQDWLQJ� LGHD��EXW� LW� LV�KDUG�WR�VHH�KRZ�SDUVLQJ�WKH�LQFRPLQJ�ORZ�OHYHO�HYHQWV�FDQ�OHDG�WR�WDUJHW�VHWWLQJ�LQ�WKLV�VSDFH�$OWKRXJK�6ZDUP�0XVLF�KDV�EHHQ�PDLQO\�XVHG� LQ�DQ� LPSURYLVDWLRQDO� FRQWH[W ZKHUH� WKH� PXVLF� LV�SHUIRUPHG�ZLWKRXW�UHYLVLRQ��LW�FRXOG�DOVR�EH�XVHG�DV�D�FRPSRVLWLRQDO�WRRO��7KH�FRQWH[W�IRU�WKLV�LV�VHW�RXW�LQ�D�SXEOLFDWLRQ�RQ�&UHDWLYH�(YROXWLRQDU\�6\VWHPV��&(6���%HQWOH\� DQG� &RUQH�� ������� :LWKLQ� &(6�� V\VWHPVHYROXWLRQ� LV� RSHQ�HQGHG� UDWKHU� WKDQ� JRDO� RULHQWDWHG��DQG�WKLV�FDQ�OHDG�WR�FUHDWLYH�SUREOHP�VROYLQJ���7KHVH�V\VWHPV�KDYH�EHHQ�XVHG�E\�GHVLJQHUV��DUWLVWV�DQG�MD]]�PXVLFLDQV�WR�SURYLGH�QRYHO�DQG�FUHDWLYH�VROXWLRQV��7KH�PXOWL�VZDUP� LV� DOVR� QRW� LQWHQW� RQ� D� VSHFLILF�JRDO� �VXFK� DV� WKH� RSWLPLVDWLRQ� RI� DQ� H[WHUQDO�REMHFWLYH� IXQFWLRQ��� 2Q� WKH� RWKHU� KDQG� LW� LV� QRW�DLPOHVV�� DWWUDFWLQJ� WDUJHWV GHOLYHU D� SXUSRVH��DQDORJRXV�WR�WKH�VHDUFK�IRU�IRRG�LQ�DQ�DFWXDO�VZDUP�$� FRPSRVHU� FDQ� H[SHULPHQW� ZLWK VFULSWV� ZKLFK�JRYHUQ� WKLV� VHDUFK�� UHWDLQLQJ� DQ\� LQWHUHVWLQJ�SDWWHUQV�WKDW�WKH�VZDUPV�SURGXFH�7KLV� SDSHU KDV� RXWOLQHG� VRPH� RI� WKH� UHFHQW�GHYHORSPHQW� LQ� WKH� 6ZDUP� 0XVLF� SURMHFW�� 6ZDUP�0XVLF� ZLOO� FRQWLQXH� WR� SHUIRUP� ZLWK� LPSURYLVHUV�DW�YDULRXV� HYHQWV� 8QGRXEWHGO\� WKH� H[SHULHQFH� JDLQHG�IURP�OLYH�SHUIRUPDQFH��ZKHUH�XQSUHSDUHG�PXVLF�PXVW�EH� JHQHUDWHG� E\� D� PDFKLQH�� DQG� LQ� LQWHUDFWLRQ� ZLWK�KXPDQV�� ZLOO� OHDG WR� IXUWKHU� PRGLILFDWLRQV� DQG�LQVLJKWV�
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