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� )URP�VFLHQFH�WR�VFLHQFH�ILFWLRQ"2QH�RI� WKH� HUURUV� LQ�+DZNLQJ¶V�GLVFXVVLRQ� WKDW� OHDGV� WR�D�GLYHUVLRQ� IURP�VFLHQFH� WR� VFLHQFH� ILFWLRQ� LV� D� IDXOW\� LQWHUSUHWDWLRQ� RI� VSDFH� DQG� WLPH� LQ� WKH�WKHRU\� RI� UHODWLYLW\�� 7KLV� LQWHUSUHWDWLRQ� OHDGV� WR� ORJLFDO� SDUDGR[HV�� 7KXV� LW�FDQQRW�EH�WKH�EDVLV�RI�D�VFLHQWLILF�H[SODQDWLRQ�RI�DQ\�GRPDLQ�RI�PDWWHU�± IURP�HOHPHQWDU\�SDUWLFOHV�WR�FRVPRORJ\��$Q� H[DPSOH� LV� +DZNLQJ¶V� GLVFXVVLRQ� RI� µWLPH� WUDYHO¶�� ,Q� &KDSWHU� ��� KH�EDVHV�KLV�FODLP�RI�WKH�SRVVLELOLW\�RI�WLPH�WUDYHO�RQ�D�F\FOLF�VROXWLRQ�WKDW�*RH�GHO� IRXQG� IRU�(LQVWHLQ¶V�HTXDWLRQV�>�D@� LQ� WKH�FDVH�RI�D�FRQVWDQW�PDWWHU�GHQ�VLW\�RI� WKH�XQLYHUVH��*RHGHO¶V�UHVXOW� OHG�WR�D�URWDWLQJ�XQLYHUVH�DQG�JHRGHVLFV�WKDW�DUH�F\FOLF��LPSO\LQJ�WR�KLP��ZLWK�WKH�VWDQGDUG�LQWHUSUHWDWLRQ�� WKDW�D�SHU�VRQ�FRXOG�PHHW�KLPVHOI� �RU�KHUVHOI��DIWHU�RQH�F\FOH�DQG� WHOO� WKH�\RXQJHU�VHOI�WKDW�KH��RU�VKH��LV�LGHQWLFDO�ZLWK�KLPVHOI��RU�KHUVHOI���*RHGHO�VDZ�WKH�DEVXUG�LW\�RI�WKLV�SDUDGR[LFDO�FRQFOXVLRQ�DQG�DGYLVHG��³D�SKLORVRSKLFDO�YLHZ�OHDGLQJ�WR�VXFK�FRQVHTXHQFHV�FDQ�KDUGO\�EH�FRQVLGHUHG�VDWLVIDFWRU\´�>�E@��,Q�P\�YLHZ�� WKH� HUURU�PDGH� LQ�*RHGHO¶V� LQLWLDO� DQDO\VLV� LV� WKH� VDPH�HUURU�PDGH�E\�+DZNLQJ��DQG�WKH�PDMRULW\�RI�SK\VLFLVWV�WRGD\���,W�LV�WKH�DVVXPSWLRQ�WKDW� µW¶�� WKDW� LV� D�SDUDPHWHU� WKDW�PHDVXUHV GXUDWLRQ� LQ� WKH�H[SUHVVLRQV�RI� WKH�ODZV�RI�QDWXUH��LV�D�SK\VLFDO�H[SHULHQFH�LQ�LWVHOI��7KLV�OHDGV�WR�WKH�µWZLQ�SDUD�GR[¶��� WKH� µJUDQGIDWKHU� SDUDGR[¶� �WKDW�+DZNLQJ�GLVFXVVHV� LQ�8,1�� EXW� GRHV�QRW�UHVROYH��DQG�WKH�SDUDGR[�RI�WUDYHO�WR�D�GLVWDQW�VWDU��7KH�ODWWHU�LV�WKH�IROORZLQJ��$�SLORW�PD\�WUDYHO�DW�FORVH�WR�WKH�VSHHG�RI�OLJKW�WR�D�VWDU�WKDW�LV����OLJKW�\HDUV�IURP�(DUWK��)URP�WKH�YLHZ�RI�WKH�VWDU��LW�µVHHV¶�WKH�VSDFHVKLS�DSSURDFKLQJ�LW�IURP�(DUWK��DW�FORVH�WR�WKH�VSHHG�RI�OLJKW���:LWK�RXW� UHODWLYLW\� WKHRU\�� LW� ZRXOG� WDNH� WKH� SLORW� ��� \HDUV� WR� UHDFK� WKH� VWDU��%XW�EHFDXVH� RI� WKH� WLPH� FRQWUDFWLRQ� IRUPXOD� RI� VSHFLDO� UHODWLYLW\�� LW� LV� FODLPHG��ZLWK�� LQ�P\� DQDO\VLV�� D� IDXOW\� LQWHUSUHWDWLRQ�� WKDW� LW�PD\� WDNH� WKH�SLORW�RQO\�RQH�KRXU�WR�UHDFK�WKH�VWDU��ZKLOH�WKH�VWDU�ZRXOG�KDYH�DJHG����\HDUV�± WKDW�LV��WKH� VWDU� ZRXOG� KDYH� XVHG� XS� ��� \HDUV� ZRUWK� RI� LWV� QXFOHDU� IXHO� GXULQJ� WKH�SLORW¶V�WULS��+RZHYHU��EHFDXVH�RI�WKH�VXEMHFWLYLW\�RI�PRWLRQ��IURP�WKH�YLHZ�RI�WKH�SLORW��ZKR�ZRXOG�VHH�WKH�(DUWK�GHSDUWLQJ�DQG�WKH�VWDU�DSSURDFKLQJ�KLP��LW�ZRXOG� WDNH� KLP� ��� \HDUV� WR� UHDFK� WKH� VWDU�� ZKLOH� WKH� VWDU�ZRXOG� KDYH� DJHG�RQO\� RQH� KRXU�� WKDW� LV�� LW� ZRXOG� KDYH� XVHG� XS� RQO\� RQH� KRXU¶V�ZRUWK� RI� LWV�
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QXFOHDU�IXHO�GXULQJ�WKH�SLORWV¶�WULS��7KLV�LV�D�ORJLFDO�SDUDGR[�� ERWK�VWDWHPHQWV�FDQQRW�EH�VLPXOWDQHRXVO\�WUXH��7KHQ�KRZ�LV�WKLV�SUREOHP�UHVROYHG"7KH�DQVZHU�PXVW�EH��DV�*RHGHO�VXJJHVWV��WKDW�ZH�UHWKLQN�WKH�LQWHUSUHWDWLRQ�RI� WKH� WLPH� �DQG� VSDFH��SDUDPHWHUV� LQ� WKH�H[SUHVVLRQV�RI� WKH� ODZV�RI�QDWXUH��:H� PXVW� GLVFDUG� WKH� LGHD� WKDW� WKH� WLPH� SDUDPHWHU� µW¶� LQ� WKH� H[SUHVVLRQ� RI�WKHVH� ODZV� LV� D�SK\VLFDO� H[SHULHQFH�� ,QGHHG�� µW¶� LV�QRW�PRUH� WKDQ�D� ODQJXDJH�SDUDPHWHU�WKDW�LV�LQYHQWHG�E\�XV�DQG�XVHG�WR�H[SUHVV�D�PHDVXUH�RI�GXUDWLRQ��LQ�RQH�UHIHUHQFH�IUDPH�RU�DQRWKHU��%XW�WKLV�SDUDPHWHU�LV�QRW�LQ�LWVHOI�WKH�SK\VLFDO�GXUDWLRQ�� ,Q� RUGHU� WR� HQVXUH� WKH� FRYDULDQFH� RI� WKH� ODZV� RI� QDWXUH� �L�H�� WKHLU�REMHFWLYLW\� ZLWK� UHJDUG� WR� DOO� SRVVLEOH� UHIHUHQFH� IUDPHV� ± WKH� XQGHUO\LQJ�D[LRP�RI� WKH� WKHRU\�RI� UHODWLYLW\�� WKH�WLPH�PHDVXUH�LQ�D�IUDPH�WKDW� LV� LQ�PR�WLRQ� UHODWLYH� WR�D� IL[HG�REVHUYHU�PXVW�EH�FRQWUDFWHG� LQ�KLV� H[SUHVVLRQ�RI� WKH�ODZ� LQ� WKDW� IUDPH�� �7KLV� LV� WKH� UROH� RI� WKH�/RUHQW]� WUDQVIRUPDWLRQ� LQ� VSHFLDO�UHODWLYLW\�DQG�WKH�FRUUHVSRQGLQJ�WUDQVIRUPDWLRQ�LQ�JHQHUDO�UHODWLYLW\�WKHRU\��,W�LV�DQDORJRXV�WR�WKH�WUDQVODWLRQ�RI�YHUEDO�ODQJXDJHV�VR�DV�WR�SUHVHUYH�WKH�PHDQ�LQJV� RI� WKH� VHQWHQFHV� H[SUHVVHG� ZLWK� WKHP�� � � 7KXV�� LI� RQH� LV� REVHUYLQJ� D�SK\VLFDO�SKHQRPHQRQ�LQ�D�PRYLQJ�IUDPH��WR�GHVFULEH�LWV�ODZ�RI�QDWXUH�WKHUH��RQH�PD\�KDYH�WR�SXW�HLJKW�QXPEHUV�RQ�WKH�IDFH�RI�D�FORFN�LQ�WKDW�IUDPH��UDWKHU�WKDQ� WZHOYH��%XW� WKLV�GRHV�QRW�PHDQ� WKDW� DQ\WKLQJ�SK\VLFDO�KDV�KDSSHQHG� WR�WKH�ZRUNLQJV�RI�WKH�WUDYHOLQJ�FORFN��EHKLQG�LWV�IDFH��6LPLODUO\��WKH�REVHUYHU�LQ�WKH�PRYLQJ�IUDPH�FRXOG�FDOO�KLV�UHIHUHQFH�IUDPH�WKH�µIL[HG�IUDPH¶��DQG�XVH�D�FRQWUDFWHG� WLPH� PHDVXUH LQ� WKH� PRYLQJ� IUDPH� WKDW� ZDV� IRUPHUO\� WKH� IL[HG�IUDPH� RI� UHIHUHQFH�� 7KLV� LV� QRW� D� SDUDGR[�� ,W� LV� VLPSO\� D� VWDWHPHQW� WKDW� WKH�WLPH� PHDVXUH� LV� GHWHUPLQHG� E\� WKH� UHIHUHQFH� IUDPH� LQ� ZKLFK� LW� LV� XVHG� WR�GHVFULEH D�SK\VLFDO�ODZ��IURP�DQ\�RWKHU�UHIHUHQFH�IUDPH�� 7KH�SK\VLFDO�EDVLV�RI�WKH�WKHRU\�RI�UHODWLYLW\��VSHFLDO�RU�JHQHUDO��LV�WKH�SULQFLSOH�RI�FRYDULDQFH ±SUHVFULELQJ�WKDW�WKH�ODZV�RI�QDWXUH�DUH�LQGHSHQGHQW�RI�DQ\�UHIHUHQFH�IUDPH�LQ�ZKLFK�WKH\�PD\�EH�UHSUHVHQWHG��IURP�DQ\�RWKHU�7KHUHLQ�OLHV�WKH�GLIIHUHQFH�EHWZHHQ�VFLHQFH�DQG�VFLHQFH�ILFWLRQ��6FLHQFH�LV�EDVHG�RQ�ORJLFDO�FRQVLVWHQF\�DQG�HPSLULFDO�YHULILFDWLRQ�RU�UHIXWDWLRQ��6FLHQFH�ILFWLRQ� LV� EDVHG� RQ� QHLWKHU�� ,WV� VROH� SXUSRVH� LV�HQWHUWDLQPHQW� 3HUVRQDOO\�� ,�KDYH� HQMR\HG� UHDGLQJ� VFLHQFH� ILFWLRQ� VLQFH� P\� \RXWK� %XW�� DV� D� VFLHQWLVW�� ,�WDNH� JUHDW� FDUH� QRW� WR� FRQIXVH� WKH� VWRULHV� RI� VFLHQFH� ILFWLRQ� ZLWK� VFLHQWLILF�WUXWK��7KH� LGHD� RI� PDQ\� XQLYHUVHV�� ZRUPKROHV�� WUDYHO� DW� VXSHUOXPLQDO� VSHHGV��WKDW�RQH�VHHV�LQ�79�VKRZV��VXFK�DV�6WDU�7UHN��DUH�VFLHQFH�ILFWLRQ��WKH\�DUH�QRW�UHDO�VFLHQFH���7KH�LGHD�RI�WKH�ZRUPKROH�RULJLQDWHG�LQ�WKH�DQDO\VLV�RI�(LQVWHLQ�DQG� 5RVHQ� >�@�� � ZKHUHE\� WKH� DXWKRUV� WULHG� WR� JHQHUDOL]H� WKH� VSDFHWLPH� ODQ�JXDJH� IRU� WKH� ODZV�RI�PDWWHU� IURP�D� VLPSO\�FRQQHFWHG�GRPDLQ� WR�D�PXOWLSO\�FRQQHFWHG� GRPDLQ�� %XW� WKLV ZDV� RQO\�PHDQW� DV� D� JHQHUDOL]DWLRQ� RI� WKH� ODQ�
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JXDJH� WKDW� RQH�XVHV� WR�H[SUHVV� WKH� ODZV�RI�PDWWHU�� ,W�ZDV�QRW�PHDQW� WR�EH�DSK\VLFDO�WXQQHO�WKDW�RQH�PD\�FDUYH�RXW�RI�D�SLHFH�RI�IRDP��FDOOHG�µVSDFHWLPH¶��DQG� WKHQ�SK\VLFDOO\� WUDYHO� WKURXJK� WKLV� IRDP��WR�DQRWKHU�XQLYHUVH��7KH�ODWWHU�LV�WKH�VWXII�RI�VFLHQFH�ILFWLRQ��DV�LQ�WKH�VWRULHV�RI�6WDU�7UHN���LW�LV�QRW�UHDO�VFL�HQFH��)LQDOO\��3URI��+DZNLQJ�VD\V�WKDW�KLV�SKLORVRSK\�RI�VFLHQFH�LV�RQH�RI�SRVL�WLYLVP�� 7KLV� VKRXOG�PHDQ� WR� KLP� WKDW� QR� FRQFHSW� LV�PHDQLQJIXO� XQOHVV�LW� LV�GLUHFWO\�YHULILDEOH�ZLWK�RXU�KXPDQ�VHQVHV�RU�WKH�PHDVXUHPHQWV�RI�RXU�LQVWUX�PHQWV��%XW� WKH�LQJUHGLHQWV�RI�+DZNLQJ¶V�µQXWVKHOO�XQLYHUVH¶�± VWULQJV��VXSHU�VWULQJV�� ���GLPHQVLRQDO� PHPEUDQHV�� S�EUDQHV�� TXDQWXP� IOXFWXDWLRQV�� «� DUH�QRW� QRZ� � �RU� HYHU� KDYH� EHHQ�� GLUHFWO\� YHULILDEOH� ZLWK� RXU� VHQVHV� RU� LQVWUX�PHQWV��1HLWKHU�KDV�D�FRKHUHQW��VHOI�FRQVLVWHQW�DQG�ILQLWH�TXDQWXP�ILHOG�WKHRU\�HYHU� EHHQ� GHPRQVWUDWHG� IRU� WKHVH� FRQFHSWV�� LQWHUHVWLQJ� DQG� SRSXODU� DV� WKH\�DUH�LQ�PRGHUQ�GD\�WKLQNLQJ�LQ�WKHRUHWLFDO�SK\VLFV��
1RWHV

� 0DQ\� SK\VLFLVWV� KDYH� GLVFXVVHG� WKLV� SUREOHP�� 6HH�� IRU� H[DPSOH��'LUDF�>�@�DQG�6DFKV�>�@���
� +DZNLQJ¶V� FODLP� �8,1�� S�� ��� WKDW� WKH� DJLQJ� RI� D� SK\VLFDO� HQWLW\�HYROYHV� DV\PPHWULFDOO\�� E\� YLUWXH� RI� LWV� PRWLRQ� UHODWLYH� WR� DQRWKHU�ERG\�� LV� FRQILUPHG� H[SHULPHQWDOO\�� KDV� UHFHQWO\� EHHQ� VKRZQ� WR� EH�IDOVH��+H�UHIHUV� WR�DQ�H[SHULPHQW�ZKHUHE\�WKH�UHDGLQJV�RI�HTXLYDOHQW�FORFNV�� RQH� VWDWLRQDU\� RQ� (DUWK�� RQH� IO\LQJ� HDVWZDUG� DQG� DQRWKHU�ZHVWZDUG�LQ�DLUFUDIW��DUH�FRPSDUHG��,Q�D�UHFHQW�SDSHU�E\�.HOO\�>�@��LW�LV� VKRZQ� WKDW� WKH� DFWXDO� GDWD� IURP� WKLV� H[SHULPHQW� �RI� +DIHOH� DQG�.HDWLQJ�� GRHV� QRW� VKRZ� DQ\� FRQFOXVLYH� GLIIHUHQFH� EHWZHHQ� WKH�UHDGLQJV�RI�WKH�FRPSDUHG�FORFNV�
� ,Q� DQ� HDUOLHU� DQDO\VLV� >�@�� ,� VKRZHG�� ERWK� PDWKHPDWLFDOO\� DQG�ORJLFDOO\�� WKDW� WKH�WKHRU\�RI�UHODWLYLW\��LQ�LWV�PRVW�JHQHUDO�H[SUHVVLRQ��GRHV� QRW� LQ� LWVHOI� SUHGLFW� DQ\� DV\PPHWULF� DJLQJ�� DV� LW� LV� FRPPRQO\�FODLPHG�LQ�GLVFXVVLRQV�RI�WKH�µWZLQ�SDUDGR[¶��,�GLVFXVVHG�WKLV�SUREOHP�IXUWKHU�>������@�DQG�ZLWK�+DUDGD�LQ�>��@�
� :KHQ� +DZNLQJ� VD\V� � �8,1�� S�� ����� WKDW� WKH� SUREDELOLW\� RI� .LS�7KRUQH� WUDYHOLQJ� EDFN� LQ� WLPH� WR�PHHW� KLV� JUDQGIDWKHU� DQG� NLOO� KLP�EHIRUH�KH�FRXOG�KDYH�DQ\�RIIVSULQJ��WKHUHIRUH�OHDGLQJ�WR�.LS�7KRUQH¶V�
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VLPXOWDQHRXV�H[LVWHQFH�DQG�QRQ�H[LVWHQFH�� LV�VPDOO�HQRXJK� WR� LJQRUH�± LW� LV�RQO\�RQH�SDUW� LQ�WHQ�ZLWK�D�WULOOLRQ�� WULOOLRQ�«�]HURV�� WKLV�GRHV�QRW� VROYH� WKH� SUREOHP�� 6PDOO� DV� WKLV� SUREDELOLW\�PD\� EH�� LW� LV� QRQ�]HUR�� 7KHUHIRUH�� +DZNLQJ� SUHGLFWV� WKDW� WKHUH� LV� D� ILQLWH� SUREDELOLW\�WKDW� .LS� 7KRUQH� GRHV� DQG� GRHV� QRW� H[LVW�� 7KLV� LV� DQ� LQWROHUDEOH�FRQFOXVLRQ�IRU�D�VFLHQWLILF�WKHRU\��,W�PXVW�PHDQ�WKDW�WKH�LQWHUSUHWDWLRQ�WKDW�+DZNLQJ�XVHV� IRU� WKH� VSDFH� DQG� WLPH�SDUDPHWHUV� LQ� WKH� ODZV�RI�SK\VLFV�LV�XQDFFHSWDEOH�

� /DWHU�RQ�LQ�KLV�FDUHHU��(LQVWHLQ�FKDQJHG�KLV�PLQG�DERXW�ZKDW�KH�VDLG�HDUOLHU� UHJDUGLQJ� WKH�SK\VLFDO� DWWULEXWHV�RI�WKH� WLPH�SDUDPHWHU� µW¶�� ,Q�KLV� µ$XWRELRJUDSKLFDO�1RWHV¶� >��@�� (LQVWHLQ� VDLG�� ³6WULFWO\� VSHDNLQJ��PHDVXULQJ� URGV� DQG� FORFNV� ZRXOG� KDYH� WR� EH� UHSUHVHQWHG� DV� WKH�VROXWLRQV� RI� EDVLF� HTXDWLRQV� �REMHFWV� FRQVLVWLQJ� RI� PRYLQJ� DWRPLF�FRQILJXUDWLRQV��� QRW�� DV� LW� ZHUH�� DV� WKHRUHWLFDOO\� VHOI�VXIILFLHQW�HQWLWLHV�´�
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