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� ,QWURGXFWLRQ6LQFH�WKH�HDUOLHVW�SHULRGV�RI�:HVWHUQ�&LYLOL]DWLRQ��D�SULPDU\�IRFXV�LQ�VFL�HQFH�DQG�QDWXUDO�SKLORVRSK\�KDV�EHHQ�RQ� WKH�ODZ�RI�QDWXUH��%XW� LQ� VSLWH�RI�PDLQWDLQLQJ�WKLV�IRFXV�LQ�WKH�VFLHQWLILF�HQWHUSULVH��WKH�PHDQLQJ�RI�WKH�FRQFHSW�RI� ODZ KDV�FKDQJHG�PDQ\� WLPHV� WKURXJKRXW� WKH�GLIIHUHQW�SHULRGV�RI� WKH�KLV�WRU\�RI�LGHDV��,QWLPDWHO\�UHODWHG�WR�WKH�YDULHG�PHDQLQJV�RI�WKH�FRQFHSW�RI�ODZ DUH�GLIIHU�HQW� GHILQLWLRQV� RI� WKH� FRQFHSW� RI�WUXWK��7KH� ILUVW� RUGHU� RI� EXVLQHVV�� WKHQ�� LQ�UHVROYLQJ�RXWVWDQGLQJ� FRQIOLFWV� LQ� VFLHQFH� DQG�SKLORVRSK\� LQ� UHJDUG� WR� WKHLU�PXWXDO�JRDOV� LV� WR�DJUHH�RQ� WKH�PHDQLQJV�RI� WKH�ZRUGV� WKDW�SHUWDLQ� WR� WKHVH�JRDOV��EHIRUH GLVFXVVLQJ�WKH�PRVW�HIIHFWLYH�SDWKV�WRZDUG�WKHP�7KH� GLIIHUHQFHV� EHWZHHQ� WKH� FRQFHSWV� RI� WUXWK� DUH�ZHOO� NQRZQ�DQG�KDYH�EHHQ�GLVFXVVHG�E\�SKLORVRSKHUV� IRU�FHQWXULHV��$Q�H[DPSOH� LV� WKH�GLVWLQFWLRQ�PDGH� � � EHWZHHQ� µDQDO\WLF� WUXWK¶� ± SHUWDLQLQJ� WR� D� FRQYHQWLRQ ZKHUHE\� WKH�WUXWK�RU�IDOVLW\�RI�DQ�DVVHUWLRQ�LV�SUHGHWHUPLQHG�E\�D��KXPDQO\�GHYLVHG��V\V�WHP�RI�D[LRPV�DQG�ORJLFDO�UXOHV�± YHUVXV�D�µFRQWLQJHQW�WUXWK¶�± SHUWDLQLQJ�WR�WKH�LQWHUSUHWDWLRQ�RI�D�IDFW�RI�QDWXUH��ZKHUHE\�WKH�WUXWK�RU�IDOVLW\�RI�DQ�DVVHU�WLRQ� LV�FRQWLQJHQW�ZLWK�UHVSHFW� WR�WKH�QDWXUDO�ZRUOG��REMHFWLYHO\�� LUUHVSHFWLYH�RI� ZKDWHYHU� VRUWV� RI� ORJLFDO� FRQYHQWLRQV� KXPDQ� EHLQJV� PD\� LQYHQW� WR� GH�VFULEH� QDWXUH�� ,Q� UHFHQW� WLPHV�� WKHUH� KDV� EHHQ� GLVFXVVLRQ� E\� SKLORVRSKHUV��
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VXFK�DV�4XLQH�>�@��DV�WR�ZKHWKHU�RU�QRW�WKH�DOOHJHG�GLIIHUHQFH�EHWZHHQ�µDQD�O\WLF�WUXWK¶�DQG�µFRQWLQJHQW�WUXWK¶�PD\�QRW�EH�LOOXVRU\�7KHQ�� WKHUH� LV� D� WKLUG� VRUW� RI� WUXWK� WKDW�PD\� EH� WHUPHG� µUHOLJLRXV� WUXWK¶��7KLV� HQWDLOV� D� WUXWK�YDOXH� DVVLJQHG� WR� DQ� DVVHUWLRQ� WKDW� LV� QRW� YHULILDEOH� LQ�DFFRUGDQFH�ZLWK�ORJLFDO�UXOHV�RU�WKH�FRPSDULVRQ�RI�WKH�SUHGLFWLRQV�RI�VFLHQFH�DQG�WKH�HPSLULFDO�IDFWV�RI�QDWXUH��7KLV�LV�UDWKHU�EDVHG�RQ�WKH�QRWLRQ�RI�IDLWK�7KLV�PD\�EH�DQ\�DVVHUWLRQ�EDVHG�RQ�IDLWK�� QRW�RQO\�DQ�DVVHUWLRQ�RI�DQ�RUJDQ�L]HG�UHOLJLRQ��)RU�H[DPSOH��RQH�PD\�ULJKWIXOO\�VD\� WKDW� LW� LV� WUXH� WKDW�D�PDQ�ORYHV� D� ZRPDQ� ± EXW� KH� KDV� QR� ZD\� RI� GHILQLQJ� SUHFLVHO\� RU� SURYLQJ� WKLV�VWDWHPHQW�ZLWK� ORJLFDO� RU� VFLHQWLILF�PHWKRGV��6WLOO�� LW� LV� D� VWDWHPHQW� RI� WUXWK�EDVHG�RQ�D�GHHS�IHHOLQJ�RI�IDLWK�LQ�WKLV�UHODWLRQVKLS��7R�WKLV�SHUVRQ��WKH�DVVHU�WLRQ�RI�ORYH�LV�D�µUHOLJLRXV�WUXWK¶7KXV��ZKHQ�ZH�VD\�WKDW�D�SDUWLFXODU�ODZ�RI�QDWXUH�LV�WUXH��ZH�PXVW�NHHS�LQ�PLQG�D�PXWXDOO\�DJUHHG�XSRQ�VHW�RI�GHILQLWLRQV�RI�WKH�ZRUGV��ODZ DQG�WUXWK�,Q� WKLV� HVVD\�� ,�ZLVK� WR�H[SDQG�XSRQ� WKH�FRQFHSWV�RI� ODZ DQG� WUXWK�� SDU�WLFXODUO\� WR� FODULI\� WKHLU� PHDQLQJV� IURP� WKH� SHUVSHFWLYH� RI� WKHLU� XVDJH� LQ�WKHRUHWLFDO�VFLHQFH��:H�ZLOO� VHH�KRZ�GLIIHUHQW�PHDQLQJV�RI� WKHVH�ZRUGV�FDQ�EHFRPH�PL[HG� XS� LQ� GHEDWHV� RQ� WKH� FRQFHSWV� RI� ODZ DQG� WUXWK LQ� VFLHQFH��ZLWK� RSSRQHQWV� DQG� SURSRQHQWV� XVLQJ� WKH� VDPH�ZRUGV� EXW� KDYLQJ� GLIIHUHQW�PHDQLQJV�RI� WKH�ZRUGV�LQ�PLQG��$Q�H[DPSOH�LV�ZKHQ�RQH�PD\�EH� �UHIHUULQJ�WR�VFLHQFH�EXW�LQ�IDFW�LW�LV�LQ�UHJDUG�WR��WKH�FRQFHSW�RI�UHOLJLRQ��DV�LQ�µUHOLJLRXV�ODZ¶�DQG�µUHOLJLRXV�WUXWK¶�
� :KDW�LV�D /DZ�LQ�6FLHQFH"2QH�PHDQLQJ�RI�WKH�ZRUG�µODZ¶�LV�WKDW�LW�LV�D�UXOH�RI�EHKDYLRU��VXFK�DV�WKH�ODZV�RI�MXULVSUXGHQFH�LPSRVHG�E\�VRFLHW\�IRU�WKH�SUHVHUYDWLRQ�DQG�SURWHFWLRQ�RI� KXPDQ� EHLQJV� DQG� WKHLU� SRVVHVVLRQV�� ([DPSOHV� DUH��'R� QRW� NLOO� DQRWKHU�KXPDQ�EHLQJ��'R�QRW�GULYH�WKURXJK�D�UHG�OLJKW��3D\�\RXU�LQFRPH�WD[�EHIRUH�$SULO�����«�HWF�%XW�D�µVFLHQWLILF�ODZ¶�GRHV�QRW�KDYH�WKH�VDPH�SXUSRVH�DV�WKH�ODZV�RI�MXULV�SUXGHQFH�� ,Q� WKH�SUHVHQW�XVDJH�RI� WKH�ZRUG�ODZ LQ� WKH�FRQWH[W�RI�VFLHQFH�� LW�KDV� WZR� GLVWLQFW� PHDQLQJV� WKDW� LQ� WXUQ� DUH� UHODWHG� WR� WZR� HSLVWHPRORJLFDO�DSSURDFKHV�WR�NQRZOHGJH��2QH�RI�WKHVH�PHDQLQJV�UHIHUV�WR�D�UHJXODULW\�RI�WKH�HPSLULFDO�GDWD�RI� VFLHQWLILF� H[SHULPHQWDWLRQ��ZLWK� UHVSHFW� WR�SDUWLFXODU� VRUWV�RI� SKHQRPHQD�� $Q� H[DPSOH� ZRXOG� EH� WKH� SKHQRPHQRORJLFDO� DSSURDFK� RI�PRGHUQ�GD\�HOHPHQWDU\�SDUWLFOH�SK\VLFV��,Q�WKLV�ILHOG�RI�VWXG\��RQH�VHDUFKHV�IRU�FDWHJRULHV�XQGHU�ZKLFK�JURXSV�RI� µSDUWLFOHV¶�PD\� ILW�� UHJDUGLQJ� WKH�GDWD�WKDW�SHUWDLQ�WR�WKHP��RU�LQ�FODVVLI\LQJ�GDWD�LQ�DFFRUGDQFH�ZLWK�VRPH�FXUYH�RU�JUDSK�� 7KH VFLHQWLVW� PD\� GLVFRYHU� VRPH� HPSW\� �L�H�� \HW� XQREVHUYHG�� FRP�SDUWPHQWV�LQ�WKH�FDWHJRULHV�RI�WKH�GDWD��DQG�WKHQ�PDNH�D�SUHGLFWLRQ WKDW�QHZ�
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H[SHULPHQWDWLRQ� VKRXOG� UHYHDO� QHZ� GDWD� WKDW� ZRXOG� ILW� WKHVH� SODFHV� RQ� D�JUDSK�� 7KHQ�� LI� VXFK� REVHUYDWLRQV� DUH� YLQGLFDWHG�� WKH� VFLHQWLVW� FRXOG� FODLP�WKDW�KLV�ODZ�LV�REH\HG�DQG�WKHUHIRUH�LW�LV�D�WUXWK�RI�QDWXUH�%XW�WKH�VHFRQG�YLHZ�RI�ODZ�LQ�VFLHQFH�LV�WKDW�LW�UHIHUV�WR�XQGHUO\LQJ�FRQ�FHSWV�WKDW�LQ�WXUQ�JLYH�ULVH�WR�WKH�REVHUYHG�GDWD�UHJDUGLQJ�SDUWLFXODU�SKHQRP�HQD��7KDW� LV� WR VD\��RQH�YLHZV�WKH�FDWHJRULHV�DQG�FXUYHV�RQ�JUDSKV�WKDW�SUR�YLGH�SKHQRPHQRORJLFDO�ILWV�IRU�WKH�GDWD�DV�SDUWLFXODUV WKDW�VKRXOG�IROORZ�LQ�D�GHGXFWLYH�IDVKLRQ�IURP�VRPH�XQGHUO\LQJ�XQLYHUVDOV��,W�LV�WKH�VHW�RI�XQLYHUVDOVWKDW�LV�WR�EH�WDNHQ�DV�WKH�ODZV�RI�QDWXUH�7KH�IRUPHU�SKHQRPHQRORJLFDO�LQWHUSUHWDWLRQ�RI�ODZ LV�FORVH�WR�WKH�HSLVWH�PRORJLFDO� VWDQGV� RI� ORJLFDO� SRVLWLYLVP�� HPSLULFLVP�� RSHUDWLRQDOLVP� DQG� LQ�VWUXPHQWDOLVP�� ,WV� ORJLF� LV� LQGXFWLYH�� 7KH� ODWWHU� XQGHUO\LQJ� YLHZ� RI� ODZ LV�FORVHU� WR� WKH� HSLVWHPRORJLFDO� VWDQG� RI� UHDOLVP�� ,WV� ORJLF� LV� GHGXFWLYH�� 7KH�ODWWHU�DSSURDFK�WR�NQRZOHGJH�LV�µDEVWUDFW�UHDOLVP¶�LQ�WKH�VHQVH�WKDW�WKH�XQGHU�O\LQJ� UHDOLWLHV� RI� WKH� SK\VLFDO�ZRUOG�± WKH�XQLYHUVDOV�± DUH� DEVWUDFW�� WKDW� LV��WKH\� DUH� QRW� DOO� GLUHFWO\� REVHUYDEOH� ZLWK� KXPDQ� VHQVHV� RU� LQVWUXPHQWV��WKRXJK�WKH\�DUH�FRPSUHKHQGLEOH�DQG�DSSURDFKDEOH��DW�OHDVW�LQ�SDUW��E\�PHDQV�RI�UHDVRQ�,W� LV� LQWHUHVWLQJ� WR�QRWH� WKDW� LQ�FRQWHPSRUDU\�SK\VLFV�� WKHVH� WZR�FRQWUDVW�LQJ�HSLVWHPRORJLFDO� DSSURDFKHV� VHSDUDWHO\�GRPLQDWH� WKH�SKLORVRSKLHV�RI� WKH�WZR�PDLQ�ULYDO�WKHRULHV�LQ�IXQGDPHQWDO�SK\VLFV�± WKH�TXDQWXP�WKHRU\�DQG�WKH�WKHRU\�RI� UHODWLYLW\� >�@�� ,Q�DFFRUGDQFH�ZLWK� WKH� LQWHUSUHWDWLRQ�RI� WKH�&RSHQ�KDJHQ�VFKRRO��WKH�TXDQWXP�WKHRU\�WDNHV�WKH�VWDQG�WKDW�DOO�WKDW�RQH�PD\�UHIHU�WR�LQ�VFLHQFH��UHJDUGLQJ�HOHPHQWDU\�SDUWLFOHV�RI�PDWWHU��DUH�WKH�PHDVXUHPHQWV�PDGH�RQ�WKHP�E\�PDFUR�REVHUYHUV��,W�FRQWHQGV��IXUWKHU��WKDW�WKH�ODZV�RI�HUURU�WKDW� QHFHVVDULO\� DSSHDU� LQ� WKH� LQWHUSUHWDWLRQ� RI� PHDVXUHPHQWV�� L�H�� WKH�PDWKHPDWLFDO� H[SUHVVLRQ�RI�D�SDUWLFXODU� VRUW�RI�SUREDELOLW\�FDOFXOXV��DUH� WKH�IXQGDPHQWDO� ODZV�RI�PDWWHU� WKHPVHOYHV�� UDWKHU� WKDQ�RQO\�DQ�DLG� WR� LQWHUSUHW�WKH�ODZV�RI�PDWWHU�IURP�WKH�PHDVXUHPHQWV�2Q� WKH�RWKHU�KDQG�� D� IXOO� H[SORLWDWLRQ�RI� WKH� WKHRU\�RI� UHODWLYLW\� LQ� LQWHU�SUHWLQJ�WKH�ODZV�RI�HOHPHQWDU\�PDWWHU�± LQ�DFFRUGDQFH�ZLWK�WKH�SKLORVRSKLFDO�VWDQG�WKDW�(LQVWHLQ�WRRN�DIWHU�KH�UHDFKHG�WKH�VWDJH�RI�JHQHUDO�UHODWLYLW\�WKHRU\�± FRQFOXGHV�WKDW�WKHUH�LV�D�UHDO�ZRUOG�WR�WDON�DERXW��TXLWH�DSDUW�IURP�WKH�SDU�WLFXODU�PHDVXUHPHQWV� WKDW� KXPDQ� EHLQJV�PD\� RU�PD\� QRW� FDUU\� RXW� RQ� DQ\�VRUW� RI� PDWWHU�� ZKHWKHU� LW� LV� PLFUR�PDWWHU� RU� PDFUR�PDWWHU�� �:LWK� WKLV� DS�SURDFK�� WKH� ODZV� RI� HUURU� LQ� WKH�PHDVXUHPHQW� SURFHVV� DUH� QRW� IXQGDPHQWDO�ODZV�RI�PDWWHU��DV� WKH\�DUH�LQ�WKH�TXDQWXP�WKHRU\��7KH\�DUH��UDWKHU��D�VHW�RI�UXOHV�WKDW�KHOS�WKH�H[SHULPHQWHU�WR�LQWHUSUHW�WKH�GDWD�UHJDUGLQJ�ZKDW�LW�LV�WKDW�XQGHUOLHV WKHVH�GDWD�± LQ�WHUPV�RI�WKH�ODZV�RI�QDWXUH�
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� :KDW�LV�7UXWK�LQ�6FLHQFH"-XVW� DV� WKHUH� DUH� GLIIHUHQW� FRQWH[WXDO�PHDQLQJV� IRU� WKH�ZRUG�ODZ LQ� VFL�HQFH�� WKHUH� DUH� TXLWH� GLIIHUHQW� PHDQLQJV� IRU WKH� ZRUG� WUXWK�� FKRVHQ� IURP�GLIIHUHQW�FRQWH[WV�$V� ,� VHH� LW�� WKHUH�DUH� WKUHH�VRUWV�RI� WUXWK� WKDW�VKRXOG�EH�GLVWLQJXLVKHG�IRU�WKH�SXUSRVH�RI�WKLV�HVVD\��VFLHQWLILF�WUXWK��DQDO\WLF�WUXWK�DQG�UHOLJLRXV�WUXWK�5HOLJLRXV� WUXWK LV�EDVHG�RQ�IDLWK��$�UHOLJLRXV�SHUVRQ�NQRZV WKDW�*RG�H[�LVWV��EHFDXVH�KH�RU�VKH�KDV� IDLWK� LQ� WKH� WUXWK�RI� WKLV�DVVHUWLRQ��6LPLODUO\�� WKH�UHOLJLRXV� SHUVRQ�NQRZV WKDW�*RG� FUHDWHG� WKH� XQLYHUVH� �VRPH� EHOLHYH� WKDW� LW�ZDV� DW� WKH� SUHFLVH� WLPH� RI� WKH� µELJ� EDQJ¶�� EHFDXVH� WKH\� KDYH� IDLWK� LQ� WKLV�EHOLHI��2U��DQ�DWKHLVW�NQRZV WKDW�*RG�GRHV�QRW�H[LVW��VLPLODUO\�KDYLQJ�IDLWK�LQ�WKH�EHOLHI�RI�WKLV�QHJDWLYH�DVVHUWLRQ��,Q�ERWK�FDVHV��WKHUH�LV�QR�ZD\�RI�SURYLQJ�WKHVH�DVVHUWLRQV�ZLWK�D�VFLHQWLILF�RU�DQ�DQDO\WLF�DUJXPHQW�± WKH\�DUH�EDVHG�RQ�IDLWK��7KH�RSSRVLWH RI�WKH�IRUHJRLQJ��µUHOLJLRXV�WUXWK¶�LV�WKH��µNQRZOHGJH¶�RI�WKH�DJQRVWLF�± ZKR�GRHV�QRW�NQRZ�LI�*RG�H[LVWV��7KLV�LV�EHFDXVH�WKH�DJQRVWLF�GRHV�QRW�KDYH�IDLWK�LQ�DQ\�DVVHUWLRQ�DERXW�WKH�H[LVWHQFH�RU�ODFN�RI�H[LVWHQFH�RI�*RG��2I�FRXUVH��WKHUH�LV�D�ZKROH�ERG\�RI�RWKHU�DVVHUWLRQV�LQ�WKH�GRPDLQ�RI�WKHRORJLFDO� NQRZOHGJH�� LQ� DGGLWLRQ� WR� WKH� RQH� DERXW� WKH� H[LVWHQFH� RI�*RG���WKDW�ZRXOG�EH�FRQVLGHUHG�DV�WUXH�RU�IDOVH�LQ�WKH�FRQWH[W�RI�WKHRORJLFDO�ORJLF�±WKDW�WKH\�DUH�LQ�UHJDUG�WR�D�MXGJPHQW�EDVHG�RQ�IDLWK�$QDO\WLFDO WUXWK LV� D� ORJLFDO� FRQFOXVLRQ� IROORZLQJ� IURP� D� VHW� RI� D[LRPV�WKDW�DUH�LQ�DFFRUGDQFH�ZLWK�D�JLYHQ�VHW�RI�LQYHQWHG�UXOHV�RI�RQH�VRUW�RI�ORJLF�RU� DQRWKHU�� EH� LW� $ULVWRWHOLDQ� ORJLF�� 6RFUDWLF� ORJLF�� RU� WKH� PRGDO� ORJLFV� RI�FRQWHPSRUDU\� WKLQNLQJ�� � )RU� H[DPSOH�� LQ� DFFRUGDQFH� ZLWK� WKH� UXOHV� RI� WKH�ORJLF�RI�DULWKPHWLF�± WKH�GHILQLWLRQ�RI�QXPEHUV�DQG�WKH�PHDQLQJ�RI�WKH�RSHUD�WLRQV�µSOXV¶�DQG�µHTXDO¶�± LW�IROORZV�WKDW�LW�LV�QHFHVVDULO\�WUXH WKDW���SOXV��� ����7KH�FRQFOXVLRQ�FDQQRW�EH�DQ\WKLQJ�RWKHU�WKDQ����7KH�SRLQW�KHUH�LV�WKDW�WKLV�LV�WKH�VRUW�RI�WUXWK�WKDW�GRHV�QRW�KDYH�WR�UHODWH�LQ�DQ\�ZD\�ZLWK�UHOLJLRXV�WUXWK��IDLWK��RU�ZLWK�WKH�DOOHJHG�WUXWKV�RI�D�UHDO��REVHUYDEOH�ZRUOG��VFLHQFH��6FLHQWLILF� WUXWK UHODWHV� WR� WKH� REMHFWLYH� ZRUOG ± DOO� RI� QDWXUH�� 6LQFH� RXU�SRZHUV�RI FRPSUHKHQVLRQ�DUH� ILQLWH�� WKH�ZD\� WKDW�ZH�H[SODLQ�SKHQRPHQD�RI�WKH� QDWXUDO�ZRUOG�PXVW� EH�FRQWLQJHQW RQ� WKH�ZD\� WKDW�QDWXUH�LV�� UDWKHU� WKDQ�K\SRWKHVHV�WKDW�ZH�JXHVV�DW�DFFRUGLQJ�WR�RXU�RZQ�LQGLYLGXDO�LQWXLWLRQV��7KDW�LV� WR�VD\��ZKLOH�WKH�EDVLV�RI�DQ�DQDO\WLF� WUXWK LV� LQVLGH�RI�XV��LQ�RXU�PLQGV���WKH�EDVLV�RI�D�VFLHQWLILF�WUXWK LV�QRW�RQO\�LQ�XV��EXW�DOVR�RXWVLGH�RI�XV�LQ�DOO�RI�QDWXUH�� 7KXV�� ZH� SURFHHG� LQ� WKH� KLVWRU\� RI� VFLHQFH� E\� FRQWLQXDOO\� UHIXWLQJ�DQG�YHULI\LQJ�DOOHJHG�VFLHQWLILF�WUXWKV��7KXV��LI��EDVHG RQ�LQWXLWLRQ��WKH�VFLHQ�WLVW� ZLVKHV� WR� JXHVV� DW� VRPH� XQGHUO\LQJ� K\SRWKHVHV�� DV� D[LRPV� IRU� VRPH�QDWXUDO�SKHQRPHQD��DQG�VKH�XVHV�WKH�UXOHV�RI�GHGXFWLYH�ORJLF�WR�SUHGLFW�VRPH�RI� WKH� HPSLULFDO� FRQVHTXHQFHV�� WKHQ� LI� H[SHULPHQWDWLRQ� \LHOGV� UHVXOWV� WKDW�
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DJUHH�ZLWK�WKH�WKHRUHWLFDO�SUHGLFWLRQ��LW�PD\�EH�VDLG�WKDW�WKXV�IDU WKH�RULJLQDO�K\SRWKHVHV�DUH�VFLHQWLILFDOO\�WUXH�%XW�WKLV�LV�FOHDUO\�D�SURYLVLRQDO�WUXWK��VXEMHFW�WR�UHIXWDWLRQ�� DV�VRRQ�DV�D�VLQJOH�LQVWDQFH�RI�QDWXUH�LV�QRW�LQ�DFFRUG�ZLWK�DQ\�SUHGLFWLRQ�RI�WKH�WKHRU\��RU�LI� DQ\� ORJLFDO� HUURU� LV� IRXQG� LQ� WKH� WKHRUHWLFDO� IRUPXODWLRQ�� 7KXV��VFLHQWLILFWUXWK LV�RQO\�PHDQW� LQ�WKH�FRQWH[W�RI�EHLQJ�SURYLVLRQDO�UHJDUGLQJ�RXU�XQGHU�VWDQGLQJ�RI� WKH�QDWXUDO�ZRUOG�� LQ�DQ\�RI� LWV�PDQLIHVWDWLRQV��,W� LV�QRW�D QHFHV�VDU\� WUXWK�� ,W� VKRXOG� EH� PHQWLRQHG� KHUH�� SDUHQWKHWLFDOO\�� WKDW� WKH� VFLHQWLVW�PXVW� LQLWLDOO\�KDYH�D�FHUWDLQ�DPRXQW RI� IDLWK� LQ� WKH�SRVVLEOH�H[LVWHQFH�RI�DQ�XQGHUO\LQJ�RUGHU� WKDW� LV�QRW� WRWDOO\�XQGHUVWDQGDEOH��EHIRUH�KH�RU�VKH�SUREHV�LQWR�FRQVHTXHQFHV�RI�WKLV�RUGHU�LQ VFLHQWLILF�WHUPV��7KXV��WKHUH�PXVW�EH�µUHOL�JLRXV�WUXWK¶� LQYROYHG�LQ� WKH�LQYHVWLJDWLRQV�RI� WKH�VFLHQWLVW� 7KLV�YLHZ�LV�FRU�URERUDWHG� LQ� WKH�ZULWLQJV� RI� VXFK� VFLHQWLVWV� DV�0LFKDHO� )DUDGD\� DQG�$OEHUW�(LQVWHLQ�7KH�WUXWK�RI�DQ�DQDO\WLF�DVVHUWLRQ�LV�EDVHG�RQ�WKH�WHVWLQJ�RI�WKH�FRQVLVWHQF\�RI�D�JLYHQ�VHW�RI�D[LRPV�DQG�WKHLU�ORJLFDO�FRQVHTXHQFHV��7KH�SURRI�RI�D�VFL�HQWLILF� WUXWK� LV�EDVHG�RQ�WKH�DQDO\WLFDO�PHWKRG�DQG GHPRQVWUDWLQJ�WKH�FRUUH�VSRQGHQFH� RI� DQ� DOOHJHG� WUXWK� DQG� WKH� HPSLULFDO� IDFWV� RI� QDWXUH�� � %XW� RQH�FDQQRW SURYH�WKH�WUXWK�RI�D�UHOLJLRXV�DVVHUWLRQ�WKH�ZD\�WKDW�D�VFLHQWLILF�RU�DQ�DQDO\WLF� WUXWK� DUH� SURYHQ�� EHFDXVH� LW� LV� QRW� GHILQHG� LQ� WKHLU� UHVSHFWLYH� FRQ�WH[WV�� 7KXV� LI� RQH� GRHV� QRW� �RU� GRHV�� KDYH� IDLWK� LQ� WKH� WUXWK� RI� D� UHOLJLRXV�DVVHUWLRQ�� KH� RU� VKH� ZRXOG� GHQ\� �RU� DIILUP�� WKDW� WKHUH� LV� VXFK� D� WKLQJ� DV�¶UHOLJLRXV�WUXWK¶�DQG�µUHOLJLRXV�NQRZOHGJH¶��%XW�WKH\�FDQQRW�SURYH�WKLV�GHQLDO��RU� DIILUPDWLRQ�� ZLWK� DQ\� VFLHQWLILF� PHWKRG�� VLQFH� WKH� GLIIHUHQW� W\SHV� RI�NQRZOHGJH�DUH�RXW�RI�FRQWH[W��7KDW�LV�WR�VD\��WR�PDNH�D�UHOLJLRXV�FODLP�IURP�D� VFLHQWLILF� DVVHUWLRQ� ZRXOG� EH� D� QRQ� VHTXLWXU�� )RU� H[DPSOH�� LW� LV� RIWHQ�FODLPHG�E\�DVWURSK\VLFLVWV� WKDW� WKH�µELJ�EDQJ¶��WKH�LQLWLDWLRQ�RI�WKH�FXUUHQWO\�REVHUYHG�H[SDQVLRQ�RI�WKH�XQLYHUVH��PXVW�YHULI\�WKH�H[LVWHQFH�RI�*RG��VLQFH�LW�PXVW EH� WKH� RXWFRPH� RI�+LV� FUHDWLRQ� RI� WKH� XQLYHUVH��7KLV� LV� D� ORJLFDOO\�IDOVH� VWDWHPHQW�� )RU� LW� LV� D� WKHRORJLFDO� DQVZHU� WR� WKLV� VFLHQWLILF� TXHVWLRQ���KRZ�GLG�WKH�PDWWHU�RI�WKH�XQLYHUVH�JHW�LQWR�WKH�VWDWH�RI�PD[LPXP�GHQVLW\�DQG�LQVWDELOLW\� LQ� WKH� ILUVW� SODFH�� WR� JLYH� ULVH� WR� WKH� µELJ� EDQJ¶� DQG� WKH� HQVXLQJ�H[SDQVLRQ�RI�WKH�XQLYHUVH"
� 5HODWLRQV�%HWZHHQ�7LPH�DQG�/DZ�LQ�6FLHQFH�DQG�7KHRORJ\7KH�FRQFHSW�RI� WLPH LQ�SK\VLFV�KDV�VHYHUDO�PHDQLQJV�DQG� LW� LV� LQWLPDWHO\�UHODWHG�WR�WKH�FRQFHSW�RI�VFLHQWLILF�ODZ��7LPH KDV�D�VWLOO�GLIIHUHQW�PHDQLQJ�LQ�WKH�FRQWH[W�RI�WKHRORJ\�7KH�FRQFHSW�RI�WLPH�LQ�(LQVWHLQ¶V�WKHRU\��DSSOLHG�WR�UHODWLYLVWLF�PHFKDQLFV�RI�SDUWLFOHV�RI�PDWWHU��VHUYHV�WKH�UROH�RI�WKH�SDUDPHWHUL]DWLRQ�RI�WKH�WUDMHFWR�
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ULHV� RI�PRYLQJ�PDWWHU�� ,W� LV� D�VXEMHFWLYH SDUDPHWHU� WKDW� H[SUHVVHV�D� UHODWLYH�PHDVXUH� RI� WKH�HYROXWLRQ�RI�D�ELW�RI�PDWWHU� WKDW�PRYHV�DORQJ�D� WUDMHFWRU\�±IURP�WKH�YLHZ�RI�DQ\�SDUWLFXODU�REVHUYHU¶V�IUDPH�RI�UHIHUHQFH��,Q�1HZWRQLDQ�PHFKDQLFV��WLPH� LV�DQ�REMHFWLYH SDUDPHWHU�GHVFULELQJ�WKH�WUDMHFWRU\�RI�D�VLQ�JXODU�SDUWLFOH�RI�PDWWHU�7KH�WLPH�FRQFHSW�LQ�WKH�VHFRQG�ODZ�RI�WKHUPRG\QDPLFV�GRHV�QRW�DW�DOO�UH�IHU� WR�D�VLQJXODU�SDUWLFOH�RI�PDWWHU��5DWKHU��LW�UHIHUV�WR�D�SDUDPHWULF�PHDVXUH�RI� WKH� SURFHVV� RI� UHVWRULQJ� GLVRUGHU� IURP� RUGHU�� IRU� DQ� HQWLUH� HQVHPEOH� RI�PDWHULDO�SDUWLFOHV��DV�LW�SURFHHGV�IURP�VRPH�QRQ�HTXLOLEULXP�VWDWH�WR�LWV�ILQDO�HTXLOLEULXP� VWDWH�� ([SOLFLWO\�� WKLV� LV� GHVFULEHG� LQ� WHUPV� RI� WKH� LQFUHDVH� RI�µHQWURS\¶� �D�PHDVXUH�RI� WKH�GLVRUGHU�RI� WKH�V\VWHP��LQ� WLPH��%XW� WKLV�VRUW�RI�WLPH KDV�QRWKLQJ�WR�GR�ZLWK�WKH�G\QDPLFDO�WLPH�RI�(LQVWHLQ¶V�VSHFLDO�UHODWLY�LW\�WKHRU\�RU�WKDW�RI�1HZWRQLDQ�G\QDPLFV��7KXV��VWDWHPHQWV�DERXW�WKHUPRG\�QDPLF� WLPH�� WKH� WLPH� RI�(LQVWHLQ¶V� VSHFLDO� UHODWLYLW\� WKHRU\� DQG� WKH� WLPH� RI�1HZWRQLDQ� G\QDPLFV� DUH� LQ� GLIIHUHQW� FRQWH[WV� ± VLQFH� WKH\� DOO� UHIHU� WR� D�SDUDPHWHUL]DWLRQ�RI�PXWXDOO\�H[FOXVLYH�VRUWV�RI�ODZV�RI�PDWWHU�,Q� WKHRORJ\�� WKH� WLPH� RI� WKH� ODZV� SURQRXQFHG� LQ� WKH� %LEOLFDO� 6FULSWXUHV�KDYH� VWLOO� D� GLIIHUHQW� PHDQLQJ�� &RQVLGHU� WKH� &KULVWLDQ� WKHRORJLDQ� 6W��$XJXVWLQH¶V�FRPPHQW�LQ�KLV�7KH &RQIHVVLRQV��%RRN�����>�@�³,W� LV� LQ�\RX��2�P\�PLQG�� WKDW� ,�PHDVXUH� WLPH�� ,�GR�QRW�PHDVXUH� WKH�WKLQJV� WKHPVHOYHV�ZKRVH�SDVVDJH�SURGXFHG� WKH� LPSUHVV�� LW� LV� WKH� LP�SUHVV� WKDW� ,� PHDVXUH� ZKHQ� ,�PHDVXUH� WLPH�� 7KXV� HLWKHU� WKDW� LV�ZKDW�WLPH�LV��RU�,�DP�QRW�PHDVXULQJ�WLPH�DW�DOO´�6W��$XJXVWLQH�WKHQ�DUJXHG�WKDW�³EHIRUH´�WKH�PDWWHU�RI�WKH�XQLYHUVH�H[LVWHG��WKHUH�ZDV�QR�WLPH�WR�WDON�DERXW�± MXVW�DV�WKH�ZHWQHVV�RI�D�OLTXLG�LV�D�PHDQLQJ�OHVV�FRQFHSW�DSDUW�IURP�WKH�H[LVWHQFH�RI�D�OLTXLG��+H�WKHQ�VDZ�WLPH DV�RQH�RI�WKH�FUHDWHG�WKLQJV��\HW�DSDUW�IURP�PDWWHU�6HYHUDO�FHQWXULHV�DIWHU�6W��$XJXVWLQH��WKH�0LGGOH�$JHV�+HEUHZ�WKHRORJLDQ�DQG�SKLORVRSKHU��0RVHV�0DLPRQLGHV��KLV�*UHHN�QDPH�IRU�5DPEDP��JDYH�DQ�H[SOLFLW� LQWHUSUHWDWLRQ�RI� WKH�FUHDWLRQ��H[�QLKLOR�� LQ� WKH� VHQVH�RI� LQWHUSUHWLQJ�WLPH� DV�D�TXDOLW\� RI�PDWWHU�� ,Q�KLV� WUHDWLVH��7KH�*XLGH�RI� WKH�3HUSOH[HG�� KH�VDLG�>�@�,Q� WKH� FDVH�RI� HYHU\WKLQJ�SURGXFHG� LQ� WLPH��ZKLFK� LV�JHQHUDWHG�DIWHU�QRW�KDYLQJ�H[LVWHG����WKH�QDWXUH�RI�WKDW�SDUWLFXODU�WKLQJ�DIWHU�LW�KDV�EHHQ�SURGXFHG�LQ�WLPH��KDV DWWDLQHG�LWV�ILQDO�VWDWH��DQG�DFKLHYHG�VWDELOLW\��LV�GLIIHUHQW�IURP�LWV�QDWXUH�ZKHQ�LW� LV�EHLQJ�JHQHUDWHG�DQG�LV�EHJLQQLQJ�WR�SDVV�IURP�SRWHQWLDOLW\�WR�DFWXDOLW\��*RG¶V�EULQJLQJ�WKH�ZRUOG�LQWR�H[LVWHQFH�GRHV�QRW�KDYH�D�WHPSR�UDO�EHJLQQLQJ�



2Q�FRQFHSWV�RI�ODZ�DQG�WUXWK ���
,Q�0DLPRQLGHV¶�YLHZ�� WKHQ�� WLPH LV�D�TXDOLW\��RU�PDQLIHVWDWLRQ�RI�PDWWHU��ZKHUHDV�LQ�6W��$XJXVWLQH¶V�YLHZ��WLPH�LV�D�VHSDUDWHO\�FUHDWHG�WKLQJ��LQ�DGGL�WLRQ�WR�PDWWHU�± D�WKLQJ�LQ�ZKLFK�PDWWHU�HYROYHV���7KH� PHDQLQJV� RI� WLPH�� DFFRUGLQJ� WR� 6W�� $XJXVWLQH¶V� RU� 0DLPRQLGHV¶�YLHZV� RI� %LEOLFDO� ODZ�� GRHV� QRW� LPSO\� WKDW� WKHUH� LV� D� ORJLFDO� IDOODF\� LQ� WKH�6FULSWXUHV��,Q�WKHLU�YLHZ��WKHUH�FRXOG�QRW�KDYH�EHHQ�D�µ)LUVW�&DXVH¶�SUHFHGLQJWKH� FUHDWLRQ� RI� WKH� XQLYHUVH� �HIIHFW��� EHFDXVH� µFDXVH¶�PXVW� SUHFHGH� µHIIHFW¶��LQ�WLPH��DQG�WKHUH�ZDV�QR�WLPH�SUHFHGLQJ�WKH�HIIHFW�RI�WKH�FUHDWLRQ��,W�LV�QRW�D� IDOODF\�EHFDXVH� µ)LUVW�&DXVH¶�� LQ� WKH� WKHRORJLFDO�YLHZ�� LV�QRW�GHILQHG� WHP�SRUDOO\��7KLV�LV�EHFDXVH�WLPH�SHU�VH LV�GHILQHG�LQ�WKH�FRQWH[W�RI�WKH�VFLHQFH�RI�PDWWHU��SK\VLFV��ZKLOH�µ)LUVW�&DXVH¶�LV�PHDQW�RQO\�LQ�WKH�WKHRORJLFDO�FRQWH[W�,Q� WHUPV� RI� LWV� LQKHUHQW� TXDOLWLHV�� µ)LUVW� &DXVH¶� LV� WLPHOHVV�± WKHUH� LV� QR�SDVW��SUHVHQW�RU� IXWXUH�ZLWK� UHVSHFW� WR� LW�± HYHQ� WKRXJK� WKH�ZRUG�µ)LUVW¶�DS�SHDUV� LQ�WKH�QDPH��2QH�RI�WKH�+HEUHZ�QDPHV�IRU�*RG�LV��µ+$<$�+29(+�<((+((<(+¶� �ZDV�LV�ZLOO� EH���7KXV�� WKH�QDPH� µ)LUVW�&DXVH¶� LV�QRW�PHDQW�WR� LPSO\�D� WHPSRUDO�VHTXHQFH�� LW� LV�RQO\�PHDQW� LQ�WKH�VHQVH�RI�EHLQJ�IXQGD�PHQWDO DQG�XQGHUO\LQJ��LQ�D�WKHRORJLFDO�VHQVH�6XPPLQJ� XS�� ODZ DQG� WUXWK DUH� PXOWLYDOXHG� FRQFHSWV�� KDYLQJ� GLIIHUHQWPHDQLQJV�LQ�GLIIHUHQW�FRQWH[WV��7KXV��WR�XQGHUVWDQG�DQG�WR�SXUVXH�IXUWKHU�WKH�EDVHV�RI�VFLHQWLILF�ODZV��ODZV�RI�PDWKHPDWLFV�DQG�ORJLF�DQG�UHOLJLRXV�ODZV��LW�LV� HVVHQWLDO� WR� VWDWH�DW� WKH�RXWVHW� WKH�PHDQLQJV�RI�ODZ DQG� WUXWK� WKDW�DUH�DS�SURSULDWH�WR�WKH�FRQWH[WV�WR�ZKLFK�WKH\�DUH�DSSOLHG�LQ�WKH�HQVXLQJ�GLVFRXUVH��LI�PHDQLQJIXO�FRQFOXVLRQV�DUH�WR�EH�UHDFKHG�
,�ZLVK�WR�WKDQN�'U��5REHUW�5��6DFKV�IRU�KLV�LQVLJKWV�LQ�GLVFXVVLQJ�WKH�LGHDV�RI�WKLV�HVVD\�ZLWK�PH�
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