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$�6ROXWLRQ�WR�*RRGPDQ
V�3DUDGR[
3DXO�)5$1&(6&+,
8QLYHUVLW\�RI�&RUVLFDS�IUDQFHVFKL#XQLY�FRUVH�IUKWWS���ZZZ�XQLY�FRUVH�IU�aIUDQFHVFKLSXEOLVKHG�LQ�'LDORJXH��ZLQWHU�������YRO������SS��������

$%675$&7�� ,Q� WKH� FODVVLFDO� YHUVLRQ� RI�*RRGPDQ
V� SDUDGR[�� WKH� XQLYHUVH� ZKHUH� WKH� SUREOHP� WDNHV� SODFH� LVDPELJXRXV��7KH�FRQGLWLRQV�RI� LQGXFWLRQ�EHLQJ�DFFXUDWHO\�GHVFULEHG�� ,�GHILQH� WKHQ�D� IUDPHZRUN�RI�Q�XQLYHUVHV�DOORZLQJ�WKH�GLVWLQFWLRQ��DPRQJ�WKH�FULWHULD�RI�D�JLYHQ�Q�XQLYHUVH��EHWZHHQ�FRQVWDQWV�DQG�YDULDEOHV��:LWKLQ�WKLVIUDPHZRUN��,�GLVWLQJXLVK�EHWZHHQ�WZR�YHUVLRQV�RI�WKH�SUREOHP��UHVSHFWLYHO\�WDNLQJ�SODFH���L��LQ�DQ�Q�XQLYHUVH�WKHYDULDEOHV�RI�ZKLFK�DUH�FRORXU�DQG�WLPH���LL��LQ�DQ�Q�XQLYHUVH�WKH�YDULDEOHV�RI�ZKLFK�DUH�FRORXU��WLPH�DQG�VSDFH�)LQDOO\��,�VKRZ�WKDW�HDFK�RI�WKHVH�YHUVLRQV�DGPLWV�D�VSHFLILF�UHVROXWLRQ�
���7KH�SUREOHP
*RRGPDQ
V� 3DUDGR[� �WKHUHDIWHU� *3�� KDV� EHHQ� GHVFULEHG� E\� 1HOVRQ� *RRGPDQ� �������� *RRGPDQ� H[SRVHV� KLVSDUDGR[�DV� IROORZV�� &RQVLGHU�DQ�XUQ�FRQWDLQLQJ� ����EDOOV��$�EDOO� LV� GUDZQ�HDFK� GD\� IURP� WKH�XUQ�� GXULQJ���GD\V��XQWLO�WRGD\��$W�HDFK�WLPH��WKH�EDOO�H[WUDFWHG�IURP�WKH�XUQ�LV�UHG��,QWXLWLYHO\��RQH�H[SHFWV�WKDW�WKH����WK�EDOOGUDZQ�IURP� WKH�XUQ�ZLOO�DOVR�EH� UHG��7KLV�SUHGLFWLRQ� LV�EDVHG�RQ� WKH�JHQHUDOLVDWLRQ� DFFRUGLQJ� WR�ZKLFK� DOO� WKHEDOOV�LQ� WKH�XUQ� DUH� UHG��+RZHYHU�� LI�RQH�FRQVLGHUV� WKH�SURSHUW\�6��GUDZQ�EHIRUH� WRGD\�DQG�UHG�RU�GUDZQ�DIWHUWRGD\�DQG�QRQ�UHG���RQH�QRWHV� WKDW� WKLV�SURSHUW\�LV�DOVR�VDWLVILHG�E\�WKH���� LQVWDQFHV� DOUHDG\�REVHUYHG��%XW� WKHSUHGLFWLRQ�ZKLFK�QRZ�HQVXH��EDVHG�RQ�WKH�JHQHUDOLVDWLRQ�DFFRUGLQJ�WR�ZKLFK�DOO�WKH�EDOOV�DUH�6��LV�WKDW�WKH����WKEDOO�ZLOO�EH�QRQ�UHG��$QG�WKLV�FRQWUDGLFWV�WKH�SUHFHGLQJ�FRQFOXVLRQ��ZKLFK�KRZHYHU�FRQIRUPV�ZLWK�RXU�LQWXLWLRQ��*RRGPDQ�H[SUHVVHV�*3�ZLWK� WKH�KHOS�RI�DQ�HQXPHUDWLYH�LQGXFWLRQ��$QG�RQH�FDQ�PRGHO�*3�LQ�WHUPV�RI� WKHVWUDLJKW� UXOH �65��� ,I� RQH� WDNHV� �'�� IRU� WKH� GHILQLWLRQ� RI� WKH� �UHG�� SUHGLFDWH�� �,�� IRU� WKH� HQXPHUDWLRQ� RI� WKHLQVWDQFHV���+��IRU�WKH�HQVXLQJ�JHQHUDOLVDWLRQ��DQG��3��IRU�WKH�FRUUHVSRQGLQJ�SUHGLFWLRQ��RQH�KDV�WKHQ��'��5� �UHG�,��5E�Â5E�Â5E�Â���Â5E���+��5E�Â5E�Â5E�Â���Â5E��Â5E���? �3��5E���$QG�DOVR��ZLWK�WKH�SUHGLFDWH�6��'��6� �UHG�DQG�GUDZQ�EHIRUH�7�RU�QRQ�UHG�DQG�GUDZQ�DIWHU�7�,��6E�Â6E�Â6E�Â���Â6E���+��6E�Â6E�Â6E�Â���Â6E��Â6E��� WKDW�LV�HTXLYDOHQW�WR��+
��5E�Â5E�Â5E�Â���Â5E��Âa5E���? �3��6E��� L��H��ILQDOO\�? �3
��a5E���7KH�SDUDGR[�UHVLGHV�KHUH�LQ�WKH�IDFW�WKDW�WKH�WZR�JHQHUDOLVDWLRQV��+��DQG��+��OHDG�UHVSHFWLYHO\�WR�WKH�SUHGLFWLRQV�3��DQG��3
���ZKLFK� DUH�FRQWUDGLFWRU\��,QWXLWLYHO\�� WKH�DSSOLFDWLRQ�RI�65� WR� �+��DSSHDUV� HUURQHRXV��*RRGPDQ
� 1HOVRQ�*RRGPDQ���$�4XHU\�2Q�&RQILUPDWLRQ���-RXUQDO�RI�3KLORVRSK\��YRO�������������S�����������LQ�3UREOHPVDQG�3URMHFWV��,QGLDQDSROLV��%REEV�0HUULOO��������S����������� :LWK�VRPH�PLQRU�DGDSWDWLRQV�� 6HH *RRGPDQ��$�4XHU\�2Q�&RQILUPDWLRQ���S��������6XSSRVH�ZH�KDG�GUDZQ�D�PDUEOH�IURP�D�FHUWDLQ�ERZO�RQHDFK�RI�WKH�QLQHW\�QLQH�GD\V�XS�WR�DQG�LQFOXGLQJ�9(�GD\�DQG�HDFK�PDUEOH�GUDZQ�ZDV�UHG��:H�ZRXOG�H[SHFW�WKDWWKH�PDUEOH�GUDZQ�RQ�WKH�IROORZLQJ�GD\�ZRXOG�DOVR�EH�UHG��6R�IDU�DOO�LV�ZHOO��2XU�HYLGHQFH�PD\�EH�H[SUHVVHG�E\WKH� FRQMXQFWLRQ� �5D�Â5D�Â���Â5D���� ZKLFK� ZHOO� FRQILUPV� WKH� SUHGLFWLRQ� 5D������ %XW� LQFUHDVH� RI� FUHGLELOLW\�SURMHFWLRQ�� �FRQILUPDWLRQ�� LQ� DQ\� LQWXLWLYH� VHQVH�� GRHV� QRW� RFFXU� LQ� WKH� FDVH� RI� HYHU\� SUHGLFDWH� XQGHU� VLPLODUFLUFXPVWDQFHV��/HW��6��EH�WKH�SUHGLFDWH��LV�GUDZQ�E\�9(�GD\�DQG�LV�UHG��RU�LV�GUDZQ�ODWHU�DQG�LV�QRQ�UHG���7KHHYLGHQFH�RI� WKH�VDPH�GUDZLQJV�DERYH�DVVXPHG�PD\� EH�H[SUHVVHG�E\� WKH�FRQMXQFWLRQ� �6D�Â6D�Â���Â6D�����%\� WKHWKHRULHV�RI�FRQILUPDWLRQ�LQ�TXHVWLRQ�WKLV�ZHOO�FRQILUPV�WKH�SUHGLFWLRQ��6D������EXW�DFWXDOO\�ZH�GR�QRW�H[SHFW�WKDWWKH�KXQGUHGWK�PDUEOH�ZLOO�EH�QRQ�UHG���6D�����JDLQV�QR�ZKLW�RI�FUHGLELOLW\�IURP�WKH�HYLGHQFH�RIIHUHG��
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DOVR� JLYHV� LQ�)DFW�� )LFWLRQ� DQG� )RUHFDVW� D� VOLJKWO\� GLIIHUHQW� YHUVLRQ� RI� WKH� SDUDGR[�� DSSOLHG� LQ� WKLV� FDVH� WRHPHUDOGV�� 7KLV�IRUP� LV�YHU\�ZHOO�NQRZQ�DQG�EDVHG�RQ� WKH�SUHGLFDWH��JUXH�� �JUHHQ�DQG�REVHUYHG�EHIRUH�7�RUQRQ�JUHHQ�DQG�REVHUYHG�DIWHU�7�7KH� SUHGLFDWH� 6� XVHG� LQ� *RRGPDQ� ������� SUHVHQWV� ZLWK� �JUXH��� D� FRPPRQ� VWUXFWXUH�� 3� DQG� 4� EHLQJ� WZRSUHGLFDWHV��WKLV�VWUXFWXUH�FRUUHVSRQGV�WR�WKH�IROORZLQJ�GHILQLWLRQ���3�DQG�4��RU��a3�DQG�a4���,Q�ZKDW�IROORZV��RQHZLOO� GHVLJQDWH�E\�JUXH D�SUHGLFDWH�KDYLQJ� WKLV� SDUWLFXODU� VWUXFWXUH��ZLWKRXW� GLVWLQJXLVKLQJ�ZKHWKHU� WKH� VSHFLILFIRUP�XVHG�LV�WKDW�RI�*RRGPDQ��������RU��������
���7KH�XQLILFDWLRQ�GLIIHUHQWLDWLRQ�GXDOLW\
7KH�LQVWDQFHV�DUH�LQ�IURQW�RI�PH��0XVW�,�GHVFULEH�WKHP�E\�VWUHVVLQJ�WKHLU�GLIIHUHQFHV"�2U�PXVW�,�GHVFULEH�WKHP�E\HPSKDVLVLQJ�WKHLU�FRPPRQ�SURSHUWLHV"�,�FDQ�SURFHHG�HLWKHU�ZD\��7R�VWUHVV�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�LQVWDQFHV�LV� WR�RSHUDWH�E\�GLIIHUHQWLDWLRQ��&RQYHUVHO\��WR�KLJKOLJKW� WKHLU�FRPPRQ�SURSHUWLHV��LV� WR�SURFHHG�E\�XQLILFDWLRQ�/HW�XV�FRQVLGHU�LQ�WXUQ�HDFK�RI�WKHVH�WZR�PRGHV�RI�SURFHHGLQJ�&RQVLGHU�WKH�����EDOOV�FRPSRVLQJ�WKH�XUQ�RI�*RRGPDQ���������&RQVLGHU�ILUVW�WKH�FDVH�ZKHUH�P\�LQWHQWLRQ�LV�WRVWUHVV�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�LQVWDQFHV��7KHUH��DQ�RSWLRQ�LV�WR�DSSUHKHQG�WKH�SDUWLFXODU�DQG�VLQJOH�PRPHQW�ZKHUH�HDFK�RI�WKHP�LV�H[WUDFWHG�IURP�WKH�XUQ��7KH�FRQVLGHUHG�SUHGLFDWHV�DUH�WKHQ��UHG�DQG�GUDZQ�RQ�GD\����UHGDQG�GUDZQ�RQ� GD\� ��� ����� UHG� DQG� GUDZQ� RQ� GD\� ����7KHUH� DUH� WKXV� ��� GLIIHUHQW� SUHGLFDWHV��%XW� WKLV� SURKLELWVDSSO\LQJ�65��ZKLFK� UHTXLUHV�RQH�VLQJOH�SUHGLFDWH��7KXV��ZKDW� LV� WR�GLVWLQJXLVK�DFFRUGLQJ� WR� WKH�PRPHQW�ZKHQHDFK�EDOO�LV�GUDZQ"�,W�LV�WR�VWUHVV�DQ�HVVHQWLDO�GLIIHUHQFH�EHWZHHQ�HDFK�EDOO��EDVHG�RQ�WKH�FULWHULRQ�RI�WLPH��(DFKEDOO� WKXV� LV� LQGLYLGXDOLVHG�� DQG�PDQ\�GLIIHUHQW�SUHGLFDWHV�DUH� UHVXOWLQJ� IURP� WKLV��GUDZQ�DW�7���GUDZQ�DW�7��� ����GUDZQ�DW�7����7KLV�LQGHHG�SUHYHQWV�WKHQ�DQ\�LQGXFWLYH�PRYH�E\�DSSOLFDWLRQ�RI�65��,Q�HIIHFW��RQH�GRHV�QRW�KDYHWKHQ�D�FRPPRQ�SURSHUW\�WR�DOORZ� LQGXFWLRQ�DQG�WR�DSSO\�65��+HUH��WKH�FDXVH�RI� WKH�SUREOHP�OLHV� LQ�WKH�IDFW�RIKDYLQJ�FDUULHG�RXW�DQ�H[WUHPH�GLIIHUHQWLDWLRQ�$OWHUQDWLYHO\�� ,� FDQ� DOVR� SURFHHG� E\�GLIIHUHQWLDWLRQ E\� RSHUDWLQJ� DQ� H[WUHPHO\� SUHFLVH� PHDVXUHPHQW� RI� WKHZDYHOHQJWK�RI�WKH�OLJKW�GHILQLQJ�WKH�FRORXU�RI�HDFK�EDOO��,�ZLOO�WKHQ�REWDLQ�D�XQLTXH�PHDVXUH�RI�WKH�ZDYHOHQJWKIRU�HDFK�EDOO�RI�WKH�XUQ��7KXV��,�KDYH�����EDOOV�LQ�IURQW�RI�PH��DQG�,�NQRZ�ZLWK�SUHFLVLRQ�WKH�ZDYHOHQJWK�RI�WKHOLJKW� RI� ��� RI� WKHP�� 7KH�EDOOV� UHVSHFWLYHO\� KDYH� D� ZDYHOHQJWK� RI� ���������QP�� ���������QP�� ���������QP����������QP��HWF�� ,�KDYH�FRQVHTXHQWO\����GLVWLQFW�SUHGLFDWHV�3������3������3������3������HWF��%XW�,�KDYH�QRSRVVLELOLW\�WKHQ�WR�DSSO\�65��ZKLFK�UHTXLUHV�RQH�VLQJOH�SUHGLFDWH��+HUH�DOVR��WKH�FRPPRQ�SURSHUWLHV�DUH�PLVVLQJWR�DOORZ�WR�LPSOHPHQW�WKH�LQGXFWLYH�SURFHVV��,Q�WKH�VDPH�ZD\�DV�SUHYLRXVO\��LW�SURYHV�KHUH�WKDW�,�KDYH�FDUULHG�RXWDQ�H[WUHPH�GLIIHUHQWLDWLRQ�:KDW�GRHV�LW�RFFXU�QRZ�LI�,�SURFHHG�H[FOXVLYHO\�E\�XQLILFDWLRQ"�/HW�XV�FRQVLGHU�WKH�SUHGLFDWH�5�FRUUHVSRQGLQJWR��UHG�RU�QRQ�UHG���2QH�GUDZV����UHG�EDOOV�EHIRUH�WLPH�7��7KH\�DUH�DOO�5��2QH�SUHGLFWV�WKHQ�WKDW�WKH����WK�EDOOZLOO� EH� 5� DIWHU� 7�� L�H�� UHG� RU� QRQ�UHG�� %XW� WKLV� IRUP� RI� LQGXFWLRQ� GRHV� QRW� EULQJ� DQ\� LQIRUPDWLRQ� KHUH�� 7KHUHVXOWLQJ�FRQFOXVLRQ� LV�HPSW\�RI� LQIRUPDWLRQ��2QH�ZLOO�FDOO�HPSW\� LQGXFWLRQ WKLV� W\SH�RI�VLWXDWLRQ�� ,Q� WKLV�FDVH�RQH�REVHUYHV�WKDW�WKH�SURFHVV�RI�XQLILFDWLRQ�RI�WKH�LQVWDQFHV�E\� WKH�FRORXU�ZDV�FDUULHG�RXW� LQ�D�UDGLFDO�ZD\��E\DQQLKLODWLQJ�LQ�WKLV�UHVSHFW��DQ\�VWHS�RI�GLIIHUHQWLDWLRQ��7KH�FDXVH�RI�WKH�SUREOHP�OLHV�WKXV�LQ�WKH�LPSOHPHQWDWLRQRI�D�SURFHVV�RI�H[WUHPH�XQLILFDWLRQ�,I� RQH� FRQVLGHUV� QRZ� WKH� YLHZSRLQW� RI� FRORXU�� LW� DSSHDUV� WKDW� HDFK� FDVH� SUHYLRXVO\� FRQVLGHUHG� UHTXLUHV� DGLIIHUHQW�WD[RQRP\�RI�FRORXUV��7KXV��LW�LV�PDGH�XVH�VXFFHVVLYHO\���RI�RXU�XVXDO�WD[RQRP\�RI�FRORXUV�EDVHG�RQ���SUHGLFDWHV��SXUSOH��LQGLJR��EOXH��JUHHQ��\HOORZ��RUDQJH��UHG��ZKLWH�EODFN��RI�D�WD[RQRP\�EDVHG�RQ�D�FRPSDULVRQ�RI�WKH�ZDYHOHQJWKV�RI�WKH�FRORXUV�ZLWK�WKH�VHW�RI�WKH�UHDO�QXPEHUV��UHDOWD[RQRP\���RI�D�WD[RQRP\�EDVHG�RQ�D�VLQJOH�SUHGLFDWH��VLQJOH�WD[RQ�WD[RQRP\���UHG�RU�QRQ�UHG%XW� LW�SURYHV� WKDW� HDFK� RI� WKHVH� WKUHH� FDVHV� FDQ� EH� UHSODFHG� LQ� D�PRUH� JHQHUDO� SHUVSHFWLYH�� ,QGHHG��PXOWLSOHWD[RQRPLHV� RI� FRORXUV� DUH� VXVFHSWLEOH� WR� EH� XVHG�� $QG� WKRVH� FDQ� EH� RUGHUHG� IURP� WKH� FRDUVHU� �VLQJOH� WD[RQWD[RQRP\��WR�WKH�ILQHVW��UHDO�WD[RQRP\���IURP�WKH�PRVW�XQLILHG�WR�WKH�PRVW�GLIIHUHQWLDWHG��:H�KDYH�LQ�SDUWLFXODUWKH�IROORZLQJ�KLHUDUFK\�RI�WD[RQRPLHV���7$;�  �^UHG�RU�QRQ�UHG`��VLQJOH�WD[RQ�WD[RQRP\���7$;�  �^UHG��QRQ�UHG`��ELQDU\�WD[RQRP\�
� 1HOVRQ�*RRGPDQ��)DFW��)LFWLRQ�DQG�)RUHFDVW��&DPEULGJH��0$��+DUYDUG�8QLYHUVLW\�3UHVV�������� ,ELG��� S�� ������ �6XSSRVH� WKDW� DOO� HPHUDOGV� H[DPLQHG� EHIRUH� D� FHUWDLQ� WLPH� W DUH� JUHHQ�� $W� WLPH� W�� WKHQ�� RXUREVHUYDWLRQV� VXSSRUW� WKH� K\SRWKHVLV� WKDW� DOO� HPHUDOGV� DUH� JUHHQ�� DQG� WKLV� LV� LQ� DFFRUG� ZLWK� RXU� GHILQLWLRQ� RIFRQILUPDWLRQ��>���@�1RZ�OHW�PH�LQWURGXFH�DQRWKHU�SUHGLFDWH� OHVV� IDPLOLDU� WKDQ� �JUHHQ��� ,W� LV� WKH�SUHGLFDWH��JUXH�DQG�LW�DSSOLHV�WR�DOO�WKLQJV�H[DPLQHG�EHIRUH�W MXVW�LQ�FDVH�WKH\�DUH�JUHHQ�EXW�WR�RWKHU�WKLQJV�MXVW�LQ�FDVH�WKH\�DUHEOXH��7KHQ� DW� WLPH� W ZH� KDYH�� IRU� HDFK� HYLGHQFH� VWDWHPHQW� DVVHUWLQJ� WKDW� D� JLYHQ� HPHUDOG� LV� JUHHQ�� D� SDUDOOHOHYLGHQFH�VWDWHPHQW�DVVHUWLQJ�WKDW�WKDW�HPHUDOG�LV�JUXH��� )RU�H[DPSOH�ZLWK�DQ�DFFXUDF\�RI����� QP�
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������� 7$;�  � ^SXUSOH�� LQGLJR�� EOXH�� JUHHQ�� \HOORZ�� RUDQJH�� UHG�� ZKLWH�� EODFN`� �WD[RQRP\� EDVHG� RQ� WKH� VSHFWUDOFRORXUV��SOXV�ZKLWH�DQG�EODFN�������� 7$;��������  � ^���� ��� ���� ����� ������ ����� ����`� �WD[RQRP\� XVHG� LQ� FRPSXWHU� VFLHQFH� DQG� GLVWLQJXLVKLQJ� ���VKDGHV�RI�UHG�JUHHQ�EOXH��������7$;5  �^��������� ���`��UHDO�WD[RQRP\�EDVHG�RQ�WKH�ZDYHOHQJWK�RI�WKH�OLJKW�:LWKLQ�WKLV�KLHUDUFK\��LW�DSSHDUV�WKDW�WKH�XVH�RI�H[WUHPH�WD[RQRPLHV�VXFK�DV�WKH�RQH�EDVHG�RQ�D�VLQJOH�WD[RQ��RUWKH� UHDO� WD[RQRP\�� OHDGV� WR� VSHFLILF� SUREOHPV� �UHVSHFWLYHO\� H[WUHPH� XQLILFDWLRQ DQG� H[WUHPH� GLIIHUHQWLDWLRQ��7KXV��WKH�SUREOHPV�PHQWLRQHG�DERYH�GXULQJ�WKH�DSSOLFDWLRQ�RI�DQ�LQGXFWLYH�UHDVRQLQJ�EDVHG�RQ�65�RFFXU�ZKHQWKH�FKRLFH�LQ�WKH�XQLILFDWLRQ�GLIIHUHQWLDWLRQ�GXDOLW\�LV�FDUULHG�RXW�WRR�UDGLFDOO\��6XFK�SUREOHPV�UHODWH�WR�LQGXFWLRQLQ�JHQHUDO��7KLV�LQYLWHV�WR�WKLQN�WKDW�RQH�PXVW�UDWKHU�UHDVRQ�DV�IROORZV��,�VKRXOG�SULYLOHJH�QHLWKHU�XQLILFDWLRQ��QRUGLIIHUHQWLDWLRQ��$�SUHGLFDWH�VXFK�DV��UHG���DVVRFLDWHG�ZLWK�RXU�XVXDO�WD[RQRP\�RI�FRORXUV��7$;�����FRUUHVSRQGVSUHFLVHO\� WR�VXFK�D�FULWHULRQ��,W�FRUUHVSRQGV� WR�D�EDODQFHG�FKRLFH� LQ� WKH�XQLILFDWLRQ�GLIIHUHQWLDWLRQ�GXDOLW\��7KLVPDNHV� LW� SRVVLEOH� WR� DYRLG� WKH� SUHFHGLQJ� SUREOHPV�� 7KLV� GRHV� QRW� SUHYHQW� KRZHYHU� WKH� HPHUJHQFH� RI� QHZSUREOHPV��VLQFH�RQH�WULHV�WR�LPSOHPHQW�DQ�LQGXFWLYH�UHDVRQLQJ��LQ�FHUWDLQ�VLWXDWLRQV��$QG�RQH�RI�WKHVH�SUREOHPV�LVQDWXUDOO\�*3�7KXV�� LW� DSSHDUV� WKDW� WKH� VWDNH� RI� WKH� FKRLFH� LQ� WKH� GXDOLW\� XQLILFDWLRQ�GLIIHUHQWLDWLRQ� LV� HVVHQWLDO� IURP� WKHYLHZSRLQW�RI�LQGXFWLRQ��EHFDXVH�DFFRUGLQJ�WR�ZKHWKHU�,�FKRRVH�RQH�ZD\�RU�WKH�RWKHU��,�ZLOO�EH�DEOH�RU�QRW�WR�XVH65� DQG� SURGXFH� YDOLG� LQGXFWLYH� LQIHUHQFHV�� &RQIURQWHG� ZLWK� VHYHUDO� LQVWDQFHV�� RQH� FDQ� LPSOHPHQW� HLWKHU� DSURFHVV�RI� GLIIHUHQWLDWLRQ�� RU� D� SURFHVV�RI� XQLILFDWLRQ��%XW� WKH� FKRLFH� WKDW� LV�PDGH� ODUJHO\� FRQGLWLRQV� WKH� ODWHUVXFFHVV�RI� WKH� LQGXFWLYH�UHDVRQLQJ�FDUULHG�RXW�RQ� WKRVH�JURXQGV�� ,�PXVW�GHVFULEH�ERWK�FRPPRQ�SURSHUWLHV�DQGGLIIHUHQFHV��)URP�WKHUH��D�YDOLG�LQGXFWLYH�UHDVRQLQJ�FDQ�WDNH�SODFH��%XW�DW�WKLV�SRLQW��LW�DSSHDUV�WKDW�WKH�UROH�RIWKH�XQLILFDWLRQ�GLIIHUHQWLDWLRQ�GXDOLW\�SURYHV�WR�EH�FUXFLDO�IRU� LQGXFWLRQ��0RUH�SUHFLVHO\��LW�DSSHDUV�DW� WKLV�VWDJHWKDW�D�FRUUHFW�FKRLFH�LQ�WKH�XQLILFDWLRQ�GLIIHUHQWLDWLRQ�GXDOLW\�FRQVWLWXWHV�RQH�RI�WKH�FRQGLWLRQV�RI�LQGXFWLRQ�
���6HYHUDO�SUREOHPV�FRQFHUQLQJ�LQGXFWLRQ
7KH�SUREOHPV�ZKLFK�KDYH�EHHQ� MXVW�PHQWLRQHG� FRQVWLWXWH� WKH� LOOXVWUDWLRQ� RI� VHYHUDO� GLIILFXOWLHV� LQKHUHQW� WR� WKHLPSOHPHQWDWLRQ� RI� WKH� LQGXFWLYH� SURFHVV�� +RZHYHU�� XQOLNH� *3�� WKHVH� SUREOHPV� GR� QRW� JHQHUDWH� D� JHQXLQHFRQWUDGLFWLRQ��)URP�WKLV�SRLQW�RI�YLHZ��WKH\�GLVWLQJXLVK�IURP�*3��&RQVLGHU�QRZ�WKH�IROORZLQJ�VLWXDWLRQ��,�KDYHGUDZQ����EDOOV�UHVSHFWLYHO\�DW�WLPHV�7���7��������7����7KH����WK�EDOO�ZLOO�EH�GUDZQ�DW�7�����2QH�REVHUYHV�WKDW�WKH���GUDZQ�EDOOV�DUH�UHG��7KH\�DUH�WKXV�DW�WKH�VDPH�WLPH�UHG�DQG�GUDZQ�EHIRUH�7�����/HW�5�EH�WKH�SUHGLFDWH��UHG��DQG�7WKH�SUHGLFDWH��GUDZQ��EHIRUH�7������2QH�KDV�WKHQ��,��57E���57E��������57E���+��57E���57E��������57E����57E���? �3��57E���%\�GLUHFW�DSSOLFDWLRQ�RI�65��WKH�IROORZLQJ�SUHGLFWLRQ�HQVXH���WKH����WK�EDOO� LV�UHG�DQG�GUDZQ�EHIRUH�7������%XWWKLV�LV�LQ�FRQWUDGLFWLRQ�ZLWK�WKH�GDWD�RI�WKH�H[SHULPHQW�LQ�YLUWXH�RI�ZKLFK�WKH����WK�EDOO�LV�GUDZQ�LQ�7�����7KHUHWRR��WKH�LQGXFWLYH�UHDVRQLQJ�LV�EDVHG�RQ�D�IRUPDOLVDWLRQ�ZKLFK�LV�WKDW�RI�65��$QG�MXVW�DV�IRU�*3��65�OHDGV�KHUH�WRD�FRQWUDGLFWLRQ��&DOO�'��WKLV�SUREOHP��ZKHUH�WZR�SUHGLFDWHV�DUH�XVHG�,W� DSSHDUV� WKDW� RQH� FDQ� HDVLO\� EXLOG� D� IRUP� RI�'�� EDVHG� RQ� RQH� VLQJOH� SUHGLFDWH��$�ZD\� RI� GRLQJ� WKDW� LV� WRFRQVLGHU�WKH�XQLTXH�SUHGLFDWH�6�GHILQHG�DV��UHG�DQG�GUDZQ�EHIRUH�7�����LQ�UHSODFHPHQW�RI�WKH�SUHGLFDWHV�5�DQG�7XVHG�SUHYLRXVO\��7KH�VDPH�FRQWUDGLFWLRQ�WKHQ�HQVXHV�0RUHRYHU�� LW� DSSHDUV� WKDW� RQH� FDQ� KLJKOLJKW� DQRWKHU� YHUVLRQ� �'��� RI� WKLV� SUREOHP� FRPSULVLQJ� RQO\� RQHSUHGLFDWH��ZLWKRXW� XVLQJ� WKH� �UHG�� SURSHUW\�ZKLFK� DSSHDUV� XVHOHVV� KHUH�� /HW� LQGHHG�7� EH� WKH� SUHGLFDWH� GUDZQEHIRUH�7�����2QH�KDV�WKHQ��,��7E���7E��������7E���+��7E���7E��������7E����7E���? �3��7E���+HUH�DOVR�� WKH�FRQFOXVLRQ�DFFRUGLQJ� WR�ZKLFK� WKH����WK�EDOO� LV�GUDZQ�EHIRUH�7��� FRQWUDGLFWV� WKH�GDWD�RI� WKHH[SHULPHQW� DFFRUGLQJ� WR� ZKLFK� WKH� ���WK� EDOO� LV� GUDZQ� DW� 7����� $QG� RQH� KDV� WKHQ� D� FRQWUDGLFWRU\� HIIHFW�DQDORJRXV� WR� WKDW�RI�*3��ZLWKRXW� WKH�VWUXFWXUH�RI� �JUXH��EHLQJ� LPSOHPHQWHG��7DNLQJ�LQWR�DFFRXQW� WKH� IDFW� WKDWRQO\�WKH�FULWHULRQ�RI�WLPH�LV�XVHG�WR�EXLOG�WKLV�SUREOHP��LW�ZLOO�EH�GHQRWHG�LQ�ZKDW�IROORZV�E\�'��WLPH�
� 2U�DQ\�WD[RQRP\�ZKLFK�LV�VLPLODU�WR�LW�



�

,W�DSSHDUV�KHUH�WKDW�WKH�SUREOHPV�VXFK�DV�'��WLPH�DQG�'��OHDG�MXVW�DV�*3�WR�D�FRQWUDGLFWLRQ��6XFK�LV�QRW�WKH�FDVHIRU� WKH� RWKHU� SUREOHPV� UHODWHG� WR� LQGXFWLRQ� SUHYLRXVO\� PHQWLRQHG��� ZKLFK� LQYROYH� HLWKHU� WKH� LPSRVVLELOLW\� RIFDUU\LQJ� RXW� LQGXFWLRQ�� RU� D� FRQFOXVLRQ� HPSW\� RI� LQIRUPDWLRQ�� +RZHYHU�� LW� SURYHV� WKDW� WKH� FRQWUDGLFWLRQHQFRXQWHUHG�LQ�'��WLPH�LV�QRW�RI�WKH�VDPH�QDWXUH�DV�WKDW�REVHUYHG�LQ�*3��,QGHHG�LQ�*3��RQH�KDV�D�FRQWUDGLFWLRQEHWZHHQ�WKH�WZR�FRQFXUUHQW�SUHGLFWLRQV��3��DQG��3���2Q�WKH�RWKHU�KDQG�� LQ�'��WLPH��WKH�FRQWUDGLFWLRQ�HPHUJHVEHWZHHQ� RQ� WKH� RQH� KDQG� WKH� FRQGLWLRQV� RI� WKH� H[SHULPHQW� �7� t ����� DQG� RQ� WKH� RWKHU� KDQG� WKH� SUHGLFWLRQUHVXOWLQJ�IURP�JHQHUDOLVDWLRQ��7��������$Q\ZD\��WKH�SUREOHPV�ZKLFK�KDYH�EHHQ�MXVW�HQFRXQWHUHG�VXJJHVW�WKDW�WKH�65�IRUPDOLVP�GRHV�QRW�FDSWXUH� WKHZKROH�RI�RXU�LQWXLWLRQV�UHODWHG�WR�LQGXFWLRQ��+HQFH��LW�LV�ZRUWK�DWWHPSWLQJ�WR�GHILQH�DFFXUDWHO\�WKH�FRQGLWLRQV�RILQGXFWLRQ��DQG�DGDSWLQJ�FRQVHTXHQWO\�WKH�UHOHYDQW�IRUPDOLVP��+RZHYHU��EHIRUH�FDUU\LQJ�RXW�VXFK�DQ�DQDO\VLV��LW�LVQHFHVVDU\�WR�VSHFLI\�LQ�PRUH�GHWDLO�WKH�YDULRXV�HOHPHQWV�RI�WKH�FRQWH[W�RI�*3�
���7KH�XQLYHUVH�RI�UHIHUHQFH
/HW�XV�FRQVLGHU�WKH�ODZ��/���DFFRUGLQJ�WR�ZKLFK��GLDPRQG�VFUDWFKHV�WKH�RWKHU�VROLGV���$�SULRUL���/���VWULNHV�XV�DVDQ�XQGHQLDEOH�WUXWK��1HYHUWKHOHVV��LW�SURYHV�WKDW�DW�D�WHPSHUDWXUH�KLJKHU�WKDQ������&��GLDPRQG�PHOWV��7KHUHIRUHLQ�ODVW�DQDO\VLV��WKH�ODZ��/���LV�VDWLVILHG�DW�D�QRUPDO�WHPSHUDWXUH�DQG�LQ�DQ\�FDVH��ZKHQ�WKH�WHPSHUDWXUH�LV�ORZHUWKDQ������&��%XW�VXFK�D�ODZ�GRHV�QRW�DSSO\�EH\RQG������&��7KLV�LOOXVWUDWHV�KRZ�WKH�VWDWHPHQW�RI�WKH�FRQGLWLRQVXQGHU� ZKLFK� WKH� ODZ� �/��� LV� YHULILHG� LV� LPSRUWDQW�� LQ� SDUWLFXODU� ZLWK� UHJDUG� WR� WKH� FRQGLWLRQV� RI� WHPSHUDWXUH�7KXV��ZKHQ�RQH�VWDWHV��/����LW�SURYHV�QHFHVVDU\�WR�VSHFLI\�WKH�FRQGLWLRQV�RI�WHPSHUDWXUH�LQ�ZKLFK��/���ILQGV� WRDSSO\��7KLV�LV�WDQWDPRXQW�WR�GHVFULELQJ�WKH�W\SH�RI�XQLYHUVH�LQ�ZKLFK�WKH�ODZ�LV�VDWLVILHG�/HW�DOVR��3���EH�WKH�IROORZLQJ�SURSRVLWLRQ���WKH�YROXPH�RI�WKH�YLVLEOH�XQLYHUVH�LV�KLJKHU�WKDQ������WLPHV�WKDW�RIWKH� VRODU� V\VWHP��� 6XFK� D� SURSRVLWLRQ� VWULNHV� XV� DV� REYLRXV��%XW� WKHUH� WRR�� LW� DSSHDUV� WKDW� �3��� LV� VDWLVILHG� DWPRGHUQ� WLPH�� EXW� WKDW� LW� SURYHV� WR� EH� IDOVH� DW� WKH� ILUVW�PRPHQWV� RI� WKH�XQLYHUVH�� ,QGHHG�� ZKHQ� WKH� DJH�RI� RXUXQLYHUVH�ZDV� ���� VHFRQG� DIWHU� WKH�ELJ�EDQJ�� LWV� YROXPH�ZDV� DSSUR[LPDWHO\� HTXDO� WR� WKDW� RI� RXU� VRODU� V\VWHP�+HUH�DOVR�� LW� WKXV� DSSHDUV�QHFHVVDU\� WR� VSHFLI\�� DW� WKH� VDPH� WLPH� DV� WKH�SURSRVLWLRQ� �3��� WKH� FRQGLWLRQV�RI� WKHXQLYHUVH� LQ�ZKLFK� LW� DSSOLHV��$�QRQDPELJXRXV� IRUPXODWLRQ�RI� �3��� WKXV� FRPSULVHV� D�PRUH� UHVWULFWLYH� WHPSRUDOFODXVH�� VXFK� DV�� �DW� RXU� WLPH�� WKH� YROXPH� RI� WKH� YLVLEOH� XQLYHUVH� LV� KLJKHU� WKDQ� ����� WLPHV� WKDW� RI� WKH� VRODUV\VWHP��� 7KXV�� JHQHUDOO\�� RQH� FDQ� WKLQN� WKDW� ZKHQ� D� JHQHUDOLVDWLRQ� LV� VWDWHG�� LW� LV� QHFHVVDU\� WR� VSHFLI\� WKHFRQGLWLRQV� RI� WKH� XQLYHUVH� LQ� ZKLFK� WKLV� JHQHUDOLVDWLRQ� DSSOLHV�� 7KH� SUHFLVH� GHVFULSWLRQ� RI� WKH� XQLYHUVH� RIUHIHUHQFH LV� IXQGDPHQWDO��EHFDXVH�DFFRUGLQJ�WR�WKH�FRQGLWLRQV�RI� WKH�XQLYHUVH� LQ�ZKLFK�RQH�SODFHV�RQHVHOI�� WKHVWDWHG�ODZ�FDQ�DSSHDU�WUXH�RU�IDOVH�2QH�REVHUYHV� LQ� RXU�XQLYHUVH� WKH� SUHVHQFH�RI� ERWK�FRQVWDQWV� DQG�YDULDEOHV��7KHUH� DUH� WKXV� FRQVWDQWV�� ZKLFKFRQVWLWXWH�WKH�IXQGDPHQWDO�FRQVWDQWV�RI�WKH�XQLYHUVH��WKH�VSHHG�RI�OLJKW��F  �������[��� P�V��3ODQFN
V�FRQVWDQW��K �������[������ -�V��WKH�HOHFWURQ�FKDUJH��H  �������[������ &��HWF��7KHUH�DUH�RQ�WKH�RWKHU�KDQG�YDULDEOHV��$PRQJWKRVH�� RQH� FDQ� PHQWLRQ� LQ� SDUWLFXODU�� WHPSHUDWXUH�� SUHVVXUH�� DOWLWXGH�� ORFDOLVDWLRQ�� WLPH�� SUHVHQFH� RI� D� ODVHUUDGLDWLRQ��SUHVHQFH�RI�DWRPV�RI�WLWDQLXP��HWF�2QH�RIWHQ�WHQGV��ZKHQ�D�JHQHUDOLVDWLRQ�LV�VWDWHG��QRW�WR�WDNH�LQWR�DFFRXQW�WKH�FRQVWDQWV�DQG�WKH�YDULDEOHV�ZKLFKDUH�WKRVH�RI�RXU�XQLYHUVH�HQYLVDJHG�LQ�LWV�WRWDOLW\��6XFK�LV�WKH�FDVH�IRU�H[DPSOH�ZKHQ�RQH�FRQVLGHUV�WKH�VLWXDWLRQRI�RXU�XQLYHUVH�RQ���-DQXDU\�������DW��K��2QH�SODFHV�WKHQ�RQHVHOI�H[SOLFLWO\�LQ�ZKDW�FRQVWLWXWHV�D�VHFWLRQ��D�VOLFHRI� RXU� XQLYHUVH�� ,Q� HIIHFW�� WLPH� LV� QRW� UHJDUGHG� WKHQ� D� YDULDEOH�� EXW� ZHOO� DV� D� FRQVWDQW�� &RQVLGHU� DOVR� WKHIROORZLQJ���WKH�GLQRVDXUV�KDG�KRW�EORRG����+HUH��RQH�SODFHV�RQHVHOI�H[SOLFLWO\�LQ�D�VXE�XQLYHUVH�RI�RXU�ZKHUH�WKHSDUDPHWHUV�RI�WLPH�DQG�VSDFH�KDYH�D�UHVWULFWHG�VFRSH��7KH�WHPSRUDO�YDULDEOH�LV�UHGXFHG�WR�WKH�SDUWLFXODU�WLPH�RIWKH�(DUWK�KLVWRU\�ZKLFK�NQHZ�WKH�DSSHDUDQFH�RI� WKH�GLQRVDXUV�� WKH�7ULDVVLF�DQG� WKH�&UHWDFHRXV��$QG�VLPLODUO\�WKH�VSDFH�SDUDPHWHU�LV�OLPLWHG�WR�RXU�SODQHW��(DUWK��,GHQWLFDOO\��WKH�FRQGLWLRQV�RI�WHPSHUDWXUH�DUH�FKDQJLQJ�ZLWKLQRXU�XQLYHUVH��DFFRUGLQJ�WR�ZKHWKHU�RQH�LV�ORFDWHG�DW�RQH�VLWH�RU�DQRWKHU�RI�LW��DW�WKH�WHUUHVWULDO�HTXDWRU��WKH�VXUIDFHRI�3OXWR�� WKH�KHDUW�RI�$OSKD�&HQWDXUL��HWF��%XW�LI�RQH�LV�LQWHUHVWHG�H[FOXVLYHO\�LQ�WKH�EDOORRQ�EHLQJ�XVHG�IRU� WKHH[SHULPHQWDWLRQ�ZLWKLQ� WKH�ODERUDWRU\�RI�SK\VLFV��ZKHUH� WKH� WHPSHUDWXUH� LV�PDLQWDLQHG� LQYDULDEO\�DW����&��RQHFDQ�WKHQ�UHJDUG�YDOXDEO\�WKH�WHPSHUDWXUH�DV�D�FRQVWDQW��)RU�ZKHQ�VXFK�JHQHUDOLVDWLRQV�DUH�H[SUHVVHG��RQH�SODFHVRQHVHOI�QRW� LQ�RXU�XQLYHUVH�XQGHU�FRQVLGHUDWLRQ� LQ�KLV� WRWDOLW\��EXW�RQO\� LQ�ZKDW� YHULWDEO\�FRQVWLWXWHV� D�VSHFLILFSDUW��D�UHVWULFWLRQ�RI�LW��2QH�FDQ�WKHQ�DVVLPLODWH�WKH�XQLYHUVH�RI�UHIHUHQFH�LQ�ZKLFK�RQH�SODFHV�RQHVHOI�DV�D�VXE�XQLYHUVH�RI�RXU��,W�LV�WKXV�IUHTXHQW�WR�H[SUHVV�JHQHUDOLVDWLRQV�ZKLFK�DUH�RQO\�ZRUWK�IRU�WKH�SUHVHQW�WLPH��RU�IRU�RXUXVXDO�WHUUHVWULDO�FRQGLWLRQV��([SOLFLWO\�RU�QRW��WKH�VWDWHPHQW�RI�D�ODZ�FRPSULVHV�D�XQLYHUVH�RI�UHIHUHQFH��%XW�LQ�WKHPDMRULW\� RI� WKH� FDVHV�� WKH� YDULDEOHV� DQG� WKH� FRQVWDQWV� RI� WKH� FRQVLGHUHG� VXE�XQLYHUVH� DUH� GLVWLQFW� IURP� WKRVHDOORZLQJ�WR�GHVFULEH�RXU�XQLYHUVH�LQ�LWV�WRWDOLW\��)RU�WKH�FRQGLWLRQV�DUH�H[WUHPHO\�YDULHG�ZLWKLQ�RXU�XQLYHUVH��WKHFRQGLWLRQV�DUH�YHU\� GLIIHUHQW�DFFRUGLQJ� WR�ZKHWKHU� RQH�SODFHV� RQHVHOI� DW� WKH��VW� VHFRQG� DIWHU� WKH�ELJ�EDQJ��RQ(DUWK�DW�WKH�3UHFDPEULDQ�HSRFK��LQ�RXU�SODQHW� LQ�\HDU������� LQVLGH� WKH�SDUWLFOH�DFFHOHUDWRU�RI� WKH�&(51�� LQ�WKHKHDUW�RI�RXU�6XQ��QHDU�D�ZKLWH�GZDUI��RU�ZHOO�LQVLGH�D�EODFN�KROH��HWF�
� 6HH ���DERYH�� 7KLV�DVVHUWLRQ�LV�FRQWURYHUVLDO�
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2QH�FDQ�DOVR�WKLQN�WKDW�LW�LV�LQWHUHVWLQJ�WR�EH�DEOH�WR�PRGHO�XQLYHUVHV�WKH�FRQVWDQWV�RI�ZKLFK�DUH�GLIIHUHQW�IURPWKH�IXQGDPHQWDO�FRQVWDQWV�RI�RXU�XQLYHUVH��2QH�FDQ�WKXV�ZLVK�WR�VWXG\�IRU�H[DPSOH�D�XQLYHUVH�ZKHUH�WKH�PDVV�RIWKH�HOHFWURQ�LV�HTXDO�WR�������[����� NJ��RU�ZHOO�D�XQLYHUVH�ZKHUH�WKH�HOHFWURQ�FKDUJH�LV�HTXDO�WR�������[������ &�$QG� LQ� IDFW�� WKH� WR\�XQLYHUVHV�� ZKLFK� WDNH� LQWR� DFFRXQW� IXQGDPHQWDO� FRQVWDQWV� GLIIHUHQW� IURP� WKRVH� RI� RXUIDPLOLDU�XQLYHUVH��DUH�VWXGLHG�E\�WKH�DVWURSK\VLFLVWV�
/DVWO\��ZKHQ�RQH�GHVFULEHV�WKH�FRQGLWLRQV�RI�D�WKRXJKW�H[SHULPHQW��RQH�SODFHV�RQHVHOI��H[SOLFLWO\�RU�QRW��XQGHUWKH�FRQGLWLRQV�ZKLFK�DUH�UHODWHG�WR�WKRVH�RI�D�VXE�XQLYHUVH��:KHQ�RQH�FRQVLGHUV�IRU�H[DPSOH�����EDOOV�H[WUDFWHGIURP� DQ� XUQ� GXULQJ� ���� FRQVHFXWLYH� GD\V�� RQH� SODFHV� WKHQ� RQHVHOI� LQ� D� UHVWULFWLRQ� RI� RXU� XQLYHUVH� ZKHUH� WKHWHPSRUDO� YDULDEOH� LV� OLPLWHG� WR� RQH� SHULRG� RI� ���� GD\V� DQG� ZKHUH� WKH� VSDWLDO� ORFDWLRQ� LV� H[WUHPHO\� UHGXFHG�FRUUHVSRQGLQJ�IRU�H[DPSOH�WR�D�YROXPH�DSSUR[LPDWHO\�HTXDO�WR���GP���2Q�WKH�RWKHU�KDQG��WKH�QXPEHU�RI�WLWDQLXPRU�]LUFRQLXP�DWRPV�SRVVLEO\�SUHVHQW� LQ� WKH�XUQ�� WKH�SRVVLEOH�H[LVWHQFH�RI� D� ODVHU� UDGLDWLRQ�� WKH�SUHVHQFH�RU� WKHDEVHQFH�RI�D�VRXQG�VRXUFH�RI����GE��HWF��FDQ�EH�RPLWWHG�DQG�LJQRUHG��,Q�WKLV�FRQWH[W��LW�LV�QRW�QHFHVVDU\� WR�WDNHLQWR� DFFRXQW� WKH� H[LVWHQFH� RI� VXFK� YDULDEOHV�� ,Q� WKLV� VLWXDWLRQ�� LW� LV� HQRXJK� WR� PHQWLRQ� WKH� YDULDEOHV� DQG� WKHFRQVWDQWV�DFWXDOO\ XVHG�LQ�WKH�WKRXJKW�H[SHULPHQW��)RU�RQH�FDQ�WKLQN�LQGHHG�WKDW�WKH�QXPEHU�RI�YDULDEOHV�LQ�RXUXQLYHUVH�LV�VR�ODUJH�WKDW�LW�LV�LPSRVVLEOH�WR�HQXPHUDWH�WKHP�DOO��$QG�FRQVHTXHQWO\��LW�GRHV�QRW�DSSHDU�SRVVLEOH�WRFKDUDFWHULVH�RXU�XQLYHUVH�LQ�IXQFWLRQ�RI�DOO�LWV�YDULDEOHV��EHFDXVH�RQH�FDQ�QRW�SURYLGH�DQ�LQILQLWH�HQXPHUDWLRQ�RILW�� ,W� DSSHDUV� VXIILFLHQW� WR� GHVFULEH� WKH� FRQVLGHUHG� VXE�XQLYHUVH�� E\� PHQWLRQLQJ� RQO\� WKH� FRQVWDQWV� DQG� WKHYDULDEOHV� ZKLFK� SOD\� DQ� HIIHFWLYH� UROH� LQ� WKH� H[SHULPHQW�� 7KXV�� LQ� VXFK� VLWXDWLRQV�� RQH� ZLOO� GHVFULEH� WKHFRQVLGHUHG�VXE�XQLYHUVH�E\�PHQWLRQLQJ�RQO\�WKH�HIIHFWLYH�FULWHULD�QHFHVVDU\�WR�WKH�GHVFULSWLRQ�RI�WKH�H[SHULPHQW�:KDW�SUHFHGHV�HQFRXUDJHV�WR�WKLQN�WKDW�JHQHUDOO\��LQ�RUGHU�WR�PRGHO�WKH�FRQWH[W�LQ�ZKLFK�WKH�SUREOHPV�VXFK�DV*3�WDNH�SODFH��LW�LV�FRQYHQLHQW�WR�GHVFULEH�D�JLYHQ�XQLYHUVH�LQ�WHUPV�RI�YDULDEOHV�DQG�FRQVWDQWV��7KLV�OHDGV�WKXV�WRGHILQH�D�Q�XQLYHUVH��Q t ���DV�D�XQLYHUVH�WKH�FULWHULD�RI�ZKLFK�FRPSULVH�P FRQVWDQWV��DQG�Q YDULDEOHV��ZKHUH�WKH�PFRQVWDQWV� DQG�Q YDULDEOHV� FRQVWLWXWH� WKH�FULWHULD RI� WKH� JLYHQ� XQLYHUVH��:LWKLQ� WKLV� SDUWLFXODU� IUDPHZRUN�� RQHGHILQHV�D�WHPSRUDO���XQLYHUVH �:�7��DV�D�XQLYHUVH�FRPSULVLQJ�RQO\�RQH�FULWHULRQ�YDULDEOH��WLPH��,Q�WKH�VDPH�ZD\�RQH�GHILQHV�D�FRORXUHG���XQLYHUVH �:�&��DV�D�XQLYHUVH�FRPSULVLQJ�RQO\�RQH�FULWHULRQ�YDULDEOH��FRORXU��2QH�ZLOOGHILQH�DOVR�D�FRORXUHG�DQG� WHPSRUDO���XQLYHUVH �:�&7�� DV�D�XQLYHUVH�FRPSULVLQJ�WZR�FULWHULRQ�YDULDEOHV�� WLPHDQG�FRORXU��(WF��,Q�WKH�VDPH�ZD\��D�XQLYHUVH�ZKHUH�DOO� WKH�REMHFWV�DUH� UHG��EXW�DUH�FKDUDFWHULVHG�E\�D�GLIIHUHQWORFDOLVDWLRQ�ZLOO�EH�PRGHOOHG�E\�D�ORFDOLVHG���XQLYHUVH �:�/��D�FULWHULRQ�FRQVWDQW��UHG��RI�ZKLFK�LV�FRORXU�,W�VKRXOG�EH�QRWHG�LQFLGHQWDOO\�WKDW�WKH�Q�XQLYHUVH�IUDPHZRUN�PDNHV�LW�SRVVLEOH�LQ�SDUWLFXODU�WR�PRGHO�VHYHUDOLQWHUHVWLQJ�VLWXDWLRQV��7KXV��D�WHPSRUDO�XQLYHUVH�FDQ�EH�UHJDUGHG�DV�D�Q�XQLYHUVH�RQH�RI�WKH�YDULDEOHV�RI�ZKLFK�LVD� WHPSRUDO� FULWHULRQ�� 0RUHRYHU�� D� XQLYHUVH� ZKHUH� RQH� VLQJOH� PRPHQW� 7� LV� FRQVLGHUHG�� GHSULYHG� RI� WKHSKHQRPHQRQ�RI�VXFFHVVLRQ�RI� WLPH��FDQ�EH� UHJDUGHG�DV�D�Q�XQLYHUVH�ZKHUH� WLPH�GRHV�QRW� FRQVWLWXWH�RQH�RI� WKHYDULDEOHV�� EXW� ZKHUH� WKHUH� LV� D� FRQVWDQW�WLPH�� ,Q� WKH� VDPH� ZD\�� DQ� DWHPSRUDO XQLYHUVH� FRUUHVSRQGV� WR� D� Q�XQLYHUVH�QR�YDULDEOH�RI�ZKLFK�FRUUHVSRQGV�WR�D�WHPSRUDO�FULWHULRQ��DQG�ZKHUH�WKHUH�LV�QRW�DQ\�WLPH�FRQVWDQW�,Q� WKH�FRQWH[W�ZKLFK�KDV�EHHQ� MXVW�GHILQHG��ZKDW� LV� LW� QRZ� WR� EH�UHG"�+HUH�� EHLQJ� �UHG��FRUUHVSRQGV� WR� WZRGLIIHUHQW�W\SHV�RI�VLWXDWLRQV��DFFRUGLQJ�WR�WKH�W\SH�RI�Q�XQLYHUVH�LQ�ZKLFK�RQH�SODFHV�RQHVHOI��,W�FDQ�EH�RQ�WKH�RQHKDQG�D�Q�XQLYHUVH�RQH�RI�WKH�FRQVWDQWV�RI�ZKLFK�LV�FRORXU��,Q�WKLV�W\SH�RI�XQLYHUVH��WKH�FRORXU�RI�WKH�REMHFWV�LV�QRWVXVFHSWLEOH�WR�FKDQJH��DQG�DOO�WKH�REMHFWV�DUH�WKHUH�LQYDULDEO\�UHG�7KH�IDFW�RI�EHLQJ��UHG��FDQ�FRUUHVSRQG��RQ�WKH�VHFRQG�KDQG�� WR�D�Q�XQLYHUVH�RQH�RI� WKH�FULWHULRQ�YDULDEOHV�RIZKLFK� LV�FRQVWLWXWHG�E\�FRORXU��7KHUH��DQ�REMHFW�FDQ�EH� UHG�RU�QRQ�UHG��&RQVLGHU� WKH�FDVH�RI� D�:�&�� ,Q� VXFK� DXQLYHUVH�� DQ�REMHFW� LV� UHG�RU�QRQ�UHG� LQ� WKH� DEVROXWH��1R� FKDQJH�RI� FRORXU� LV� SRVVLEOH� WKHUH�� EHFDXVH� QR�RWKHUFULWHULRQ�YDULDEOH�H[LVWV��RI�ZKLFK�FDQ�GHSHQG�VXFK�D�YDULDWLRQ��$QG�LQ�D�:�&7��EHLQJ�UHG�LV�EHLQJ�UHG�DW�WLPH�7�:LWKLQ� VXFK� D� XQLYHUVH�� EHLQJ� UHG� LV� EHLQJ� UHG� UHODWLYHO\ WR� WLPH� 7�� 6LPLODUO\�� LQ� D� FRORXUHG�� WHPSRUDO� DQGORFDOLVHG���XQLYHUVH��:�&7/���EHLQJ�UHG�LV�EHLQJ�UHG�DW�WLPH�7�DQG�DW�SODFH�/��(WF��,Q�VRPH�VXFK�XQLYHUVH��EHLQJUHG� LV�EHLQJ�UHG�UHODWLYHO\� WR�RWKHU�FULWHULRQ�YDULDEOHV��$QG�WKH�VDPH�DSSOLHV� WR� WKH�Q�XQLYHUVHV�ZKLFK�PRGHO� DXQLYHUVH�VXFK�DV�RXU�RZQ�$W�WKLV�VWHS�DULVHV�WKH�SUREOHP�RI�WKH�VWDWXV�RI�WKH�LQVWDQFHV RI�DQ�REMHFW�RI�D�JLYHQ�W\SH��:KDW�LV�LW�WKXV�WR�EHDQ� LQVWDQFH��ZLWKLQ� WKLV� IUDPHZRUN"�7KLV�SUREOHP�KDV� LWV� LPSRUWDQFH��EHFDXVH� WKH�RULJLQDO� YHUVLRQV�RI�*3� DUHEDVHG�RQ�LQVWDQFHV�RI�EDOOV��������DQG�HPHUDOGV���������,I�RQH�WDNHV�LQWR�DFFRXQW�WKH�FDVH�RI�*RRGPDQ��������WKH�FRQVLGHUHG�LQVWDQFHV�DUH�����GLIIHUHQW�EDOOV��+RZHYHU��LI�RQH�FRQVLGHUV�D�XQLTXH�EDOO��GUDZQ�DW�WLPHV�7���7�������7�����RQH�QRWLFHV�WKDW�WKH�SUREOHP�LQKHUHQW�WR�*3�LV�DOZD\V�SUHVHQW��,W�VXIILFHV�LQGHHG�WR�FRQVLGHU�D�EDOO�ZKRVHFRORXU�LV�VXVFHSWLEOH�WR�FKDQJH�GXULQJ�WKH�FRXUVH�RI�WLPH��2QH�KDV�GUDZQ����WLPHV�WKH�EDOO�DW�WLPHV�7���7��������7���DQG�RQH�KDV�QRWHG�HDFK�WLPH�WKDW�WKH�EDOO�ZDV�UHG��7KLV�OHDGV� WR�WKH�SUHGLFWLRQ� WKDW� WKH�EDOO�ZLOO�EH�UHG�DW�7����+RZHYHU�� WKLV� ODVW� SUHGLFWLRQ� SURYHV� WR� EH� FRQWUDGLFWRU\� ZLWK� DQ� DOWHUQDWLYH� SUHGLFWLRQ� EDVHG� RQ� WKH� VDPHREVHUYDWLRQV��DQG�WKH�SURMHFWLRQ�RI�WKH�SUHGLFDWH�6��UHG�DQG�GUDZQ�EHIRUH�7��� RU�QRQ�UHG�DQG�GUDZQ�DW�7�������7KH�SUHVHQW�IUDPHZRUN�PXVW�EH�FDSDEOH�RI�KDQGOLQJ�WKH�GLYHUVLW\�RI�WKHVH�VLWXDWLRQV��&DQ�RQH�WKXV�VSHDN�RI�DQLQVWDQWLDWHG�DQG�WHPSRUDO���XQLYHUVH��RU�ZHOO�RI�DQ�LQVWDQWLDWHG�DQG�FRORXUHG���XQLYHUVH"�+HUH��RQH�PXVW�REVHUYHWKDW� WKH�IDFW�RI�EHLQJ�LQVWDQWLDWHG�� IRU�D�JLYHQ�XQLYHUVH��FRUUHVSRQGV� WR�DQ�DGGLWLRQDO�FULWHULRQ�YDULDEOH��)RU��RQWKH�FRQWUDU\��ZKDW�PDNHV�LW�SRVVLEOH�WR�GLVWLQJXLVK�EHWZHHQ�WKH�LQVWDQFHV"�,I�QR�FULWHULRQ�GLVWLQJXLVKHV�WKHP��LW�LV

�� 6XFK�D�UHPDUN�DOVR�DSSOLHV�WR�WKH�VWDWHPHQW�RI�*RRGPDQ��)DFW��)LFWLRQ�DQG�)RUHFDVW�
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WKXV� RQO\� RQH� DQG� WKH� VDPH� WKLQJ�� $QG� LI� WKH\� DUH� GLVWLQFW�� LW� LV� WKXV� WKDW� D� FULWHULRQ� PDNHV� LW� SRVVLEOH� WRGLIIHUHQWLDWH� WKHP��7KXV��DQ� LQVWDQWLDWHG� DQG� WHPSRUDO� ��XQLYHUVH� LV� LQ� IDFW� D� ��XQLYHUVH��ZKRVH� �QG� FULWHULRQ�ZKLFK�PDNHV� LW�SRVVLEOH�WR�GLVWLQJXLVK� WKH�LQVWDQFHV�EHWZHHQ�WKHP��LV� LQ� IDFW� QRW�PHQWLRQHG�QRU�H[SOLFLWHG��%\PDNLQJ�H[SOLFLW�WKLV�VHFRQG�FULWHULRQ�YDULDEOH��LW�LV�WKXV�FOHDU�WKDW�RQH�LV�SODFHG�LQ�D���XQLYHUVH��,Q�WKH�VDPH�ZD\�DQ� LQVWDQWLDWHG� DQG�FRORXUHG���XQLYHUVH� LV� DFWXDOO\� D� ��XQLYHUVH�RQH�RI� WKH� FULWHULD� RI�ZKLFK� LV� FRORXU�DQG� WKHVHFRQG�FULWHULRQ�H[LVWV�EXW�LV�QRW�VSHFLILHG�$QRWKHU�DVSHFW�ZKLFK�GHVHUYHV�PHQWLRQ�KHUH��LV�WKH�TXHVWLRQ�RI�WKH�UHGXFWLRQ�RI�D�JLYHQ�Q�XQLYHUVH�WR�DQRWKHU�,V�LW�QRW�SRVVLEOH�LQGHHG��WR�ORJLFDOO\�UHGXFH�D�Q�XQLYHUVH�WR�D�GLIIHUHQW�V\VWHP�RI�FULWHULD"�&RQVLGHU�IRU�H[DPSOH�D:�&7/�� ,Q� � RUGHU� WR� FKDUDFWHULVH� WKH� FRUUHVSRQGLQJ� XQLYHUVH�� RQH� KDV� �� FULWHULRQ�YDULDEOHV�� FRORXU�� WLPH� DQGORFDOLVDWLRQ��,W�DSSHDUV�WKDW�RQH�FDQ�UHGXFH�WKLV���XQLYHUVH�WR�D���XQLYHUVH��7KDW�FDQ�EH�FDUULHG�RXW�E\�UHGXFLQJWZR�RI�WKH�FULWHULD�RI�WKH���XQLYHUVH�WR�RQH�VLQJOH�FULWHULRQ��,Q�SDUWLFXODU��RQH�ZLOO� UHGXFH�ERWK�FULWHULD�RI�FRORXUDQG�WLPH�WR�D�VLQJOH�FULWHULRQ�RI�WFRORXU��VKPRORU�����$QG�RQH�ZLOO� RQO\�SUHVHUYH� WZR�WD[D�RI� WFRORXU��*�DQGa*��&RQVLGHU�WKHQ�D�FULWHULRQ�RI�FRORU�FRPSULVLQJ�WZR�WD[D��UHG��QRQ�UHG��DQG�D�FULWHULRQ�RI�WLPH�FRPSULVLQJ�WZRWD[D��EHIRUH�7��DIWHU�7���,I�RQH�DVVRFLDWHV�WKH�WD[D RI�FRORXU�DQG�WLPH��RQH�REWDLQV�IRXU�QHZ�SUHGLFDWHV��UHG�EHIRUH7�� UHG� DIWHU�7�� QRQ�UHG� EHIRUH�7�� QRQ�UHG� DIWHU� 7��ZKLFK� RQH�ZLOO� GHQRWH� UHVSHFWLYHO\� E\� 57�� 5a7�� a57� DQGa5a7��6HYHUDO�RI�WKHVH�SUHGLFDWHV�DUH�FRPSDWLEOH��57�DQG�5a7��57�DQG�a5a7��a57�DQG�5a7��a57�DQG�a5a7�ZKHUHDV�RWKHUV�DUH�LQFRPSDWLEOH��57�DQG�a57��5a7�DQG�a5a7���$W�WKLV�VWDJH��RQH�KDV�VHYHUDO�PDQQHUV������� RIJURXSLQJ�WKH�FRPSDWLEOH�SUHGLFDWHV��PDNLQJ�LW�SRVVLEOH�WR�REWDLQ�WZR�QHZ�SUHGLFDWHV�*�DQG�a*�RI�WFRORXU�
� � � � � � � � � � �� �� �� �� �� ��57�� 5a7 ; ; ; ; ; ; ; ;57�� a5a7 ; ; ; ; ; ; ; ;a57�� 5a7 ; ; ; ; ; ; ; ;a57�� a5a7 ; ; ; ; ; ; ; ;

,Q�HDFK�RI�WKHVH�FDVHV��LW�UHVXOWV�LQGHHG�D�QHZ�VLQJOH�FULWHULRQ�RI�WFRORXU��=���ZKLFK�VXEVWLWXWHV�LWVHOI�WR�WKH�WZRSUHFHGLQJ�FULWHULD�RI�FRORXU�DQG�WLPH��2QH�ZLOO�GHQRWH�E\�=L ���d L d ����WKH�WD[D�RI�WFRORXU�WKXV�REWDLQHG��,I�LW�LVFOHDU�WKDW�=�� OHDGV�WR�WKH�HPSW\�LQGXFWLRQ��LW�VKRXOG�EH�REVHUYHG�WKDW�VHYHUDO�FDVHV�FRUUHVSRQGLQJ�WR�WKH�VLWXDWLRQZKHUH� WKH� LQVWDQFHV� DUH� 57� OHDG� WR� WKH� SUREOHP� LQKHUHQW� WR� *3�� 2QH� ZLOO� QRWH� WKXV� WKDW� =��� L�H�� JUXH� �E\DVVLPLODWLQJ�WKH�=L WR�JUXHL DQG�WKH�=���L WR�EOHHQL��LV�EDVHG�RQ�WKH�GHILQLWLRQ��JUXH�  �UHG�EHIRUH�7�DQG QRQ�UHGDIWHU� 7�� ,W� DSSHDUV� KHUH� DV� D� FRQMXQFWLYH� LQWHUSUHWDWLRQ� RI� WKH� GHILQLWLRQ� RI� �JUXH��� ,Q� WKH� VDPH� ZD\�� JUXH�FRUUHVSRQGV�WR�D�GHILQLWLRQ�RI��JUXH��EDVHG�RQ�DQ�H[FOXVLYH�GLVMXQFWLRQ��/DVWO\��JUXH�� LV�EDVHG�RQ�WKH�WUDGLWLRQDOGHILQLWLRQ��JUXH��  � UHG�EHIRUH�7�RU�QRQ�UHG� DIWHU�7��ZKHUH� WKH�GLVMXQFWLRQ� LV� WR� EH� LQWHUSUHWHG� DV� DQ� LQFOXVLYHGLVMXQFWLRQ�6LPLODUO\��LW�DOVR�SURYHV�WKDW�D�:�&7�FDQ�EH�UHGXFHG�WR�D�WFRORXUHG���XQLYHUVH��:�=���$QG�PRUH�JHQHUDOO\��DQ�XQLYHUVH� LV� WKXV�UHGXFLEOH WR� DQ� �Q����XQLYHUVH� �IRU�Q !�����7KXV�� LI� RQH� FRQVLGHUV� D� JLYHQ� XQLYHUVH�� VHYHUDOFKDUDFWHULVDWLRQV�LQ�WHUPV�RI�Q�XQLYHUVH�FDQ�YDOXDEO\�EH�XVHG��2QH�FDQ�LQ�SDUWLFXODU�DSSUHKHQG�D�VDPH�XQLYHUVHOLNH�D�:�&7/��RU�OLNH�D�:�=/��,Q�WKH�VDPH�ZD\��RQH�FDQ�UHSUHVHQW�D�:�&7�OLNH�D�:�=��$W�WKLV�VWDJH��QRQH�RI�WKHVHYLHZV�DSSHDUV�IXQGDPHQWDOO\�EHWWHU�WKDQ�WKH�RWKHU��%XW�HDFK�RI�WKHVH�WZR�FKDUDFWHULVDWLRQV�FRQVWLWXWH�DOWHUQDWLYHZD\V� WR� GHVFULEH� D� VDPH� UHDOLW\�� 7KLV� VKRZV� ILQDOO\� WKDW� D� Q�XQLYHUVH� FRQVWLWXWHV� LQ� IDFW� DQ� DEVWUDFWFKDUDFWHULVDWLRQ�RI�D�UHDO�RU�DQ�LPDJLQDU\�XQLYHUVH��$�Q�XQLYHUVH�FRQVWLWXWHV�WKXV�D�V\VWHP�RI�FULWHULD��FRPSULVLQJFRQVWDQWV� DQG�YDULDEOHV��$QG� LQ� RUGHU� WR� FKDUDFWHULVH� D� VDPH� UHDO� RU� LPDJLQDU\� JLYHQ� XQLYHUVH�� RQH� FDQ� UHVRUWYDOXDEO\� WR� VHYHUDO� Q�XQLYHUVHV�� (DFK� RI� WKHP� DSSHDUV� ILQDOO\� DV� D� GLIIHUHQW� FKDUDFWHULVDWLRQ� RI� WKH� JLYHQXQLYHUVH��VLPSO\�EDVHG�RQ�D�GLIIHUHQW�VHW�RI�SULPLWLYHV�
���&RQGLWLRQV�RI�LQGXFWLRQ
7KH�IDFW�WKDW�WKH�65�IRUPDOLVP�LQYROYHV�WKH�*3�HIIHFW�VXJJHVWV� WKDW�WKH�LQWXLWLRQ�ZKLFK�JRYHUQV�RXU�FRQFHSW�RILQGXFWLRQ�LV�QRW�HQWLUHO\�FDSWXUHG�E\�65��,W�LV�WKXV�DOORZHG�WR�WKLQN�WKDW�LI�WKH�IRUPDO�DSSURDFK�LV�QHFHVVDU\�DQGXVHIXO� WR� EH� XVHG� DV� VXSSRUW� WR� LQGXFWLRQ�� LW� GRHV�QRW� FRQVWLWXWH�KRZHYHU� D� VXIILFLHQW� VWHS�� )RU� LW� DSSHDUV� DOVRHVVHQWLDO� WR� FDSWXUH� WKH� LQWXLWLRQ� ZKLFK� JRYHUQV� RXU� LQGXFWLYH� UHDVRQLQJ�� 7KHUHIRUH� LW� SURYHV� QHFHVVDU\� WRVXSSOHPHQW� WKH� IRUPDO� DSSURDFK� RI� LQGXFWLRQ� E\� D� VHPDQWLF� DSSURDFK�� *RRGPDQ� KLPVHOI� SURYLGHV� XV� ZLWK� DGHILQLWLRQ�RI�LQGXFWLRQ����+H�GHILQHV�LQGXFWLRQ�DV�WKH�SURMHFWLRQ�RI�FKDUDFWHULVWLFV�RI�WKH�SDVW�WKURXJK�WKH�IXWXUH�
�� $V�-�6��8OOLDQ�PHQWLRQV�LW���0RUH�RQH�
*UXH
�DQG�*UXH���3KLORVRSKLFDO�5HYLHZ��YRO�������������S�����������LQS�������� ,��H��&�������&�������&�������&�������&������� �����ZKHUH�&�S��T��GHQRWHV�WKH�QXPEHU�RI�FRPELQDWLRQV�RI�THOHPHQWV�WDNHQ�S WLPHV��� 6HH *RRGPDQ���$�4XHU\�2Q�&RQILUPDWLRQ���S��������,QGXFWLRQ�PLJKW�URXJKO\�EH�GHVFULEHG�DV�WKH�SURMHFWLRQRI� FKDUDFWHULVWLFV� RI� WKH�SDVW� LQWR� WKH� IXWXUH�� RU�PRUH� JHQHUDOO\� RI� FKDUDFWHULVWLFV� RI� RQH� UHDOP�RI� REMHFWV� LQWRDQRWKHU��
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RU� PRUH� JHQHUDOO\�� DV� WKH� SURMHFWLRQ� RI� FKDUDFWHULVWLFV� FRUUHVSRQGLQJ� WR� D� JLYHQ� DVSHFW� RI� DQ� REMHFW� WKURXJKDQRWKHU� DVSHFW��7KLV� ODVW�GHILQLWLRQ� FRUUHVSRQGV� WR�RXU� LQWXLWLRQ� RI� LQGXFWLRQ��2QH�FDQ� WKLQN�KRZHYHU� WKDW� LW� LVQHFHVVDU\� WR� VXSSOHPHQW� LW� E\� WDNLQJ� LQWR� DFFRXQW� WKH� SUHFHGLQJ� REVHUYDWLRQV�� FRQFHUQLQJ� WKHGLIIHUHQWLDWLRQ�XQLILFDWLRQ�GXDOLW\�� ,Q� WKDW�VHQVH�� LW�KDV�EHHQ�SRLQWHG�RXW� WKDW� LQGXFWLRQ� FRQVLVWV� RI� DQ� LQIHUHQFHIURP�LQVWDQFHV�SUHVHQWLQJ�ERWK�FRPPRQ�SURSHUWLHV�DQG�GLIIHUHQFHV��/HW�WKH�LQVWDQFHV�VRXUFH��LQVWDQFHV�6��EH�WKHLQVWDQFHV�WR�ZKLFK�UHODWH��,��RU��,��DQG�WKH�LQVWDQFH�GHVWLQDWLRQ��LQVWDQFH�'��WKDW�ZKLFK�LV�WKH�VXEMHFW�RI��3��RU�3���7KH�FRPPRQ�SURSHUWLHV�UHODWH�WR�WKH�LQVWDQFHV�6�DQG�WKH�GLIIHUHQWLDWHG�SURSHUWLHV�DUH�HVWDEOLVKHG�EHWZHHQWKH�LQVWDQFHV�6�DQG�WKH�LQVWDQFH�'��7KH�IROORZLQJ�GHILQLWLRQ�HQVXHV��LQGXFWLRQ�FRQVLVWV�SUHFLVHO\�LQ�WKH�IDFW�WKDWWKH� LQVWDQFH�'�� DOVR� SUHVHQWV� WKH� SURSHUW\� WKDW� LV� FRPPRQ� WR� WKH� LQVWDQFHV�6�� ZKHUHDV� RQH� GRHV� YDU\� WKHFULWHULRQ� �FULWHULD�� RQ� ZKLFK� WKH� GLIIHUHQFHV� EHWZHHQ� WKH� LQVWDQFHV�6� DQG� WKH� LQVWDQFH�'� LV� �DUH�� EDVHG�� 7KHLQGXFWLYH�UHDVRQLQJ�LV�WKXV�EDVHG�RQ�WKH�FRQVWDQW�QDWXUH�RI�D�SURSHUW\��ZKHUHDV�VXFK�RWKHU�SURSHUW\�LV�YDULDEOH�)URP�WKLV�GHILQLWLRQ�RI�LQGXFWLRQ�DULVH�VWUDLJKWIRUZDUGO\�VHYHUDO�FRQGLWLRQV�RI�LQGXFWLRQ��,�VKDOO�H[DPLQH�WKHPLQ�WXUQ��7KH�ILUVW�WZR�FRQGLWLRQV�DUH�WKXV�WKH�IROORZLQJ�RQHV��&���WKH�LQVWDQFHV�6�PXVW�SUHVHQW�VRPH�FRPPRQ�SURSHUWLHV�&���WKH�LQVWDQFHV�6�DQG�WKH�LQVWDQFH�'�PXVW�SUHVHQW�VRPH�GLVWLQFWLYH�SURSHUWLHV7KLV�KDV� IRU� FRQVHTXHQFH� WKDW�RQH�FDQQRW�DSSO\� LQGXFWLRQ� LQ� WZR�SDUWLFXODU� FLUFXPVWDQFHV�� ILUVWO\� �L��ZKHQ� WKHLQVWDQFHV� GR� QRW� SUHVHQW� DQ\� FRPPRQ� SURSHUW\�� 2QH� ZLOO� FDOO� VXFK� D� VLWXDWLRQ� D� WRWDO� GLIIHUHQWLDWLRQ RI� WKHLQVWDQFHV�� 7KH� SUREOHPV� FRUUHVSRQGLQJ� WR� WKLV� SDUWLFXODU� FLUFXPVWDQFH� KDYH� EHHQ� PHQWLRQHG� DERYH���� $QGVHFRQGO\� �LL�� ZKHQ� WKH� LQVWDQFHV� GR� QRW� SUHVHQW� DQ\� GLVWLQFWLYH� SURSHUW\��2QH� ZLOO� FDOO� VXFK� D� VLWXDWLRQ� WRWDOXQLILFDWLRQ��7KH�SUREOHPV�HQFRXQWHUHG�LQ�WKLV�W\SH�RI�VLWXDWLRQ�KDYH�DOVR�EHHQ�PHQWLRQHG�SUHYLRXVO\���,W� VKRXOG�DOVR�EH�QRWHG� WKDW� LW� LV�QRW� KHUH�D�TXHVWLRQ�RI� LQWULQVLF�SURSHUWLHV�RI� WKH� LQVWDQFHV��EXW� UDWKHU�RI� WKHDQDO\VLV�ZKLFK�LV�FDUULHG�RXW�E\�WKH�RQH�ZKR�LV�RQ�WKH�SRLQW�RI�UHDVRQLQJ�E\�LQGXFWLRQ�7DNLQJ�LQWR�DFFRXQW�WKH�GHILQLWLRQ�RI�LQGXFWLRQ�ZKLFK�KDV�EHHQ�JLYHQ��D�WKLUG�FRQGLWLRQ�FDQ�EH�WKXV�VWDWHG��&���D�FULWHULRQ�YDULDEOH�LV�QHFHVVDU\�IRU�WKH�FRPPRQ�SURSHUWLHV�RI�WKH�LQVWDQFHV�6�DQG�DQRWKHU�FULWHULRQ�YDULDEOHIRU�WKH�GLVWLQFWLYH�SURSHUWLHV7KLV�UHIHUV�WR�WKH�VWUXFWXUH�RI�WKH�FRQVLGHUHG�XQLYHUVH�RI�UHIHUHQFH��&RQVHTXHQWO\��WZR�FULWHULRQ�YDULDEOHV�DUH�DWOHDVW� QHFHVVDU\�� LQ� WKH� VWUXFWXUH� RI� WKH� FRUUHVSRQGLQJ� XQLYHUVH� RI� UHIHUHQFH�� 2QH� ZLOO� FDOO� WKDW� WKH�PLQLPDOFRQGLWLRQ RI�LQGXFWLRQ��+HQFH��D���XQLYHUVH�LV�DW�OHDVW�QHFHVVDU\�LQ�RUGHU�WKDW�WKH�FRQGLWLRQV�RI�LQGXFWLRQ�FDQ�EHVDWLVILHG��7KXV��D�:�&7�ZLOO� EH�DSSURSULDWH��,Q�WKH�VDPH�ZD\��D� WHPSRUDO�DQG�ORFDOLVHG���XQLYHUVH��:�7/��ZLOODOVR�VDWLVI\�WKH�FRQGLWLRQV�ZKLFK�KDYH�EHHQ�MXVW�GHILQHG��HWF���,W� VKRXOG� EH� QRWHG� WKDW� DQRWKHU� ZD\� RI� VWDWLQJ� WKLV� FRQGLWLRQ� LV� DV� IROORZV�� WKH� FULWHULRQ�YDULDEOH� IRU� WKHFRPPRQ�SURSHUWLHV�DQG�WKH�FULWHULRQ�YDULDEOH�IRU� WKH�GLIIHUHQWLDWHG�SURSHUWLHV�PXVW�EH�GLVWLQFW��2QH�VKRXOG�QRWKDYH�FRQIXVLRQ�EHWZHHQ�WKH�WZR��2QH�FDQ�FDOO�WKDW�WKH�FRQGLWLRQ�RI�VHSDUDWLRQ RI�WKH�FRPPRQ�SURSHUWLHV�DQG�WKHGLVWLQFWLYH�SURSHUWLHV��6XFK� D� SULQFLSOH� DSSHDUV� DV� D� FRQVHTXHQFH� RI� WKH�PLQLPDO� FRQGLWLRQ� IRU� LQGXFWLRQ�� RQHPXVW�KDYH�WZR�FULWHULD�WR�SHUIRUP�LQGXFWLRQ��DQG�WKHVH�FULWHULD�PXVW�EH�GLIIHUHQW��,I�RQH�FKRRVHV�D�VDPH�FULWHULRQIRU� WKH�FRPPRQ�SURSHUWLHV�DQG�WKH�GLIIHUHQWLDWHG�SURSHUWLHV��RQH�LV�EURXJKW�EDFN� LQ� IDFW� WR�RQH�VLQJOH�FULWHULRQDQG�WKH�FRQWH[W�RI�D���XQLYHUVH��LWVHOI�LQVXIILFLHQW�WR�SHUIRUP�LQGXFWLRQ�/DVWO\��D�IRXUWK�FRQGLWLRQ�RI�LQGXFWLRQ�UHVXOWV�IURP�WKH�SUHFHGLQJ�GHILQLWLRQ��&���RQH�PXVW�SURMHFW�WKH�FRPPRQ�SURSHUWLHV�RI�WKH�LQVWDQFHV�6��DQG�QRW�WKH�GLVWLQFWLYH�SURSHUWLHV�7KH�FRQGLWLRQV�RI�LQGXFWLRQ�ZKLFK�KDYH�EHHQ�MXVW�VWDWHG�PDNH�LW�SRVVLEOH�IURP�QRZ�RQ�WR�KDQGOH�WKH�SUREOHPVLQYROYHG�LQ�WKH�XVH�RI�65�PHQWLRQHG�DERYH����,W�IROORZV�LQGHHG�WKDW�WKH�IROORZLQJ�SURMHFWLRQV�� DUH�FRUUHFW��&�7LQ�D�:�&7��&�/� LQ�D�:�&/��=�/� LQ�D�:�=/��HWF��&RQYHUVHO\��WKH� IROORZLQJ�SURMHFWLRQV�DUH� LQFRUUHFW��7�7�LQ�D:�7��=�=�LQ�D�:�=��,Q�SDUWLFXODU��RQH�ZLOO�QRWH�KHUH� WKDW� WKH�SURMHFWLRQ�7�7�LQ�WKH�:�7�LV� WKDW�RI�'��WLPH��'��WLPH�WDNHV�LQGHHG�SODFH�LQ�D�:�7��ZKHUHDV�LQGXFWLRQ�UHTXLUHV�DW�WKH�VDPH�WLPH�FRPPRQ�SURSHUWLHV�DQG�GLVWLQFWLYHSURSHUWLHV��7KXV��D���XQLYHUVH�LV�DW�OHDVW�QHFHVVDU\��8VXDOO\��WKH�FULWHULRQ�RI�WLPH�LV�XVHG�IRU�GLIIHUHQWLDWLRQ��%XWKHUH�� LW� LV� XVHG� IRU� XQLILFDWLRQ� ��GUDZQ� EHIRUH� 7���� 7KDW� FDQ� EH� GRQH�� EXW� SURYLGHG� WKDW� RQH� XVHV� D� GLVWLQFWFULWHULRQ� IRU� WKH� GLIIHUHQWLDWHG� SURSHUWLHV�� +RZHYHU�� ZKHUHDV� FRPPRQ� SURSHUWLHV� UHVXOWV� KHUH� IURP� WKDW�� WKH
�� 6HH ���DERYH��� 2QH�FDQ�RI�FRXUVH�DOWHUQDWLYHO\�WDNH�LQWR�DFFRXQW�VHYHUDO�LQVWDQFHV�'��� 6HH ���DERYH��� ,ELG��� )RU�WKH�DSSOLFDWLRQ�RI�WKLV�FRQGLWLRQ��RQH�PXVW�WDNH�LQWR�DFFRXQW�WKH�UHPDUNV�PHQWLRQHG�DERYH�FRQFHUQLQJ�WKHSUREOHP�RI�WKH�VWDWXV�RI�WKH�LQVWDQFHV��7KXV��RQH�PXVW�DFWXDOO\�FRPSDUH�DQ�LQVWDQWLDWHG�DQG�WHPSRUDO���XQLYHUVHWR� D� ��XQLYHUVH� RQH�RI� WKH� FULWHULD� RI�ZKLFK� LV� WHPSRUDO�� DQG� WKH� VHFRQG� FULWHULRQ� LV� QRW� H[SOLFLWO\�PHQWLRQHG�6LPLODUO\�� DQ� LQVWDQWLDWHG� DQG� FRORXUHG� ��XQLYHUVH� LV� DVVLPLODWHG� LQ� IDFW� WR� D� ��XQLYHUVH� RQH�RI� WKH� FULWHULD� RIZKLFK�LV�WHPSRUDO��DQG�WKH�VHFRQG�FULWHULRQ�LV�QRW�VSHFLILHG��� 6HH ���DERYH��� :LWK�WKH�QRWDWLRQV�&��FRORXU���7��WLPH���/��ORFDOLVDWLRQ��DQG�=��WFRORXU��
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GLIIHUHQWLDWHG� SURSHUWLHV� DUH� PLVVLQJ�� ,W� WKXV� PLVVHV� D� VHFRQG� FULWHULRQ� �� FRUUHVSRQGLQJ� WR� WKH� GLIIHUHQWLDWHGSURSHUWLHV���LQ�WKH�FRQVLGHUHG�XQLYHUVH��WR�SHUIRUP�LQGXFWLRQ�YDOLGO\��7KXV�'��WLPH�ILQGV�LWV�RULJLQ�LQ�D�YLRODWLRQRI�WKH�PLQLPDO�FRQGLWLRQ RI�LQGXFWLRQ��2QH�FDQ�IRUPXODWH�WKLV�VROXWLRQ�HTXLYDOHQWO\��ZLWK�UHJDUG�WR�WKH�FRQGLWLRQRI� VHSDUDWLRQ�� ,Q�HIIHFW�� LQ�'��WLPH��D� VDPH� WHPSRUDO� FULWHULRQ� �GUDZQ�EHIRUH�7�GUDZQ�DIWHU�7�� LV� XVHG� IRU� WKHFRPPRQ�SURSHUWLHV�DQG�WKH�GLIIHUHQWLDWHG�SURSHUWLHV��ZKHUHDV�WZR�GLVWLQFW�FULWHULD�DUH�QHFHVVDU\��,W�FDQ�EH� WKXVDQDO\VHG�DV�D�PDQLIHVW�YLRODWLRQ�RI�WKH�FRQGLWLRQ�RI�VHSDUDWLRQ�/DVWO\��WKH�FRQGLWLRQV�RI� LQGXFWLRQ�GHILQHG�DERYH�OHDG� WR�DGDSW� WKH� IRUPDOLVP�XVHG� WR�GHVFULEH�*3�� ,W�SURYHVLQGHHG� QHFHVVDU\� WR� GLVWLQJXLVK� EHWZHHQ� WKH� FRPPRQ� DQG� WKH� GLVWLQFWLYH�SURSHUW\�LHV��� 2QH�ZLOO� WKXV� XVH� WKHIROORZLQJ�IRUPDOLVP�LQ�UHSODFHPHQW�RI�WKH�RQH�XVHG�DERYH��,��57�Â57�Â57�Â���Â57���+��57�Â57�Â57�Â���Â57��Â57���ZKHUH� 5� GHQRWHV� WKH� FRPPRQ� SURSHUW\� DQG� WKH�7L D� GLVWLQFWLYH� SURSHUW\�� ,W� VKRXOG� EH� QRWHG� KHUH� WKDW� LW� FDQFRQVLVW�RI�D�VLQJOH�REMHFW��RU�DOWHUQDWLYHO\��RI�LQVWDQFHV�ZKLFK�DUH�GLVWLQJXLVKHG�E\�D�JLYHQ�FULWHULRQ��ZKLFK�LV�QRWFRQFHUQHG�E\�WKH�LQGXFWLYH�SURFHVV��DFFRUGLQJ�WR�Q�XQLYHUVH�LQ�ZKLFK�RQH�SODFHV�RQHVHOI��7KXV��RQH�ZLOO�XVH�LQWKH�FDVH�RI�D�VLQJOH�LQVWDQFH�D��WKH�FRORXU�RI�ZKLFK�LV�VXVFHSWLEOH�WR�FKDQJH�DFFRUGLQJ�WR�WLPH��,��57�DÂ57�DÂ57�DÂ���Â57��DRU�LQ�WKH�FDVH�ZKHUH�VHYHUDO�LQVWDQFHV�D���D��������D����D��� H[LVW����,��57�D�Â57�D�Â57�D�Â���Â57��D��
���2ULJLQ�RI�WKH�SDUDGR[
*LYHQ�WKH�FRQGLWLRQV�RI�LQGXFWLRQ�DQG�WKH�IUDPHZRUN�RI�Q�XQLYHUVHV�ZKLFK�KDYH�EHHQ�MXVW�GHILQHG��RQH�LV�QRZ�LQD�SRVLWLRQ�WR�SURFHHG�WR�GHWHUPLQH�WKH�RULJLQ�RI�*3��3UHOLPLQDULO\�LW�LV�ZRUWK�GHVFULELQJ�DFFXUDWHO\�WKH�FRQGLWLRQVRI� WKH�XQLYHUVH�RI� UHIHUHQFH LQ�ZKLFK�*3� WDNHV�SODFH�� ,QGHHG�� LQ� WKH�RULJLQDO� YHUVLRQ�RI�*3�� WKH�FKRLFH�RI� WKHXQLYHUVH�RI�UHIHUHQFH�LV�QRW�GHILQHG�DFFXUDWHO\��+RZHYHU�RQH�FDQ�WKLQN�WKDW�LW�LV�HVVHQWLDO��LQ�RUGHU�WR�DYRLG�DQ\DPELJXLW\��WKDW�WKLV�ODVW�LV�GHVFULEHG�SUHFLVHO\�7KH� XQLYHUVH� RI� UHIHUHQFH� LQ� ZKLFK� *RRGPDQ� ������� SODFHV� KLPVHOI� LV� QRW� GHILQHG� H[SOLFLWO\�� EXW� VHYHUDOHOHPHQWV�RI� WKH�VWDWHPHQW�PDNH� LW�SRVVLEOH� WR� VSHFLI\� LWV� LQWULQVLF� QDWXUH��*RRGPDQ� WKXV�PHQWLRQV� WKH� FRORXUV�UHG�� DQG� �QRQ�UHG��� 7KHUHIRUH�� FRORXU� FRQVWLWXWHV� RQH� RI� WKH� FULWHULRQ�YDULDEOHV� RI� WKH� XQLYHUVH� RI� UHIHUHQFH�0RUHRYHU��*RRGPDQ�GLVWLQJXLVKHV� WKH�EDOOV�ZKLFK�DUH�GUDZQ�DW� WLPHV�7���7���7��� �����7�����7KXV�� WLPH� LV� DOVR�DFULWHULRQ�YDULDEOH� RI� WKH� FRQVLGHUHG� XQLYHUVH�� &RQVHTXHQWO\�� RQH� FDQ� GHVFULEH� WKH� PLQLPDO� XQLYHUVH� LQ� ZKLFK*RRGPDQ� ������� SODFHV� KLPVHOI� DV� D�:�&7�� 6LPLODUO\�� LQ� *RRGPDQ� �������� WKH� FULWHULRQ�YDULDEOHV� RI� FRORXU�JUHHQ�QRQ�JUHHQ�� DQG� WLPH� �GUDZQ�EHIRUH�7�GUDZQ�DIWHU�7�� DUH� H[SUHVVO\� PHQWLRQHG�� ,Q� ERWK� FDVHV�� RQH� WKXVSODFHV�RQHVHOI�LPSOLFLWO\�ZLWKLQ�WKH�PLQLPDO IUDPHZRUN�RI�D�:�&7�*RRGPDQ� LQ� DGGLWLRQ� PHQWLRQV� LQVWDQFHV RI� EDOOV� RU� HPHUDOGV�� ,V� LW� QHFHVVDU\� DW� WKLV� VWDJH� WR� UHVRUW� WR� DQDGGLWLRQDO�FULWHULRQ�YDULDEOH�PDNLQJ�LW�SRVVLEOH�WR�GLVWLQJXLVK�EHWZHHQ�WKH�LQVWDQFHV"�,W�DSSHDUV�WKDW�QRW��2Q�WKHRQH�KDQG�LQGHHG��DV�ZH�KDYH�VHHQ�SUHYLRXVO\����LW�SURYHV�WKDW�RQH�KDV�ZHOO�D�YHUVLRQ�RI�*3�E\�VLPSO\�FRQVLGHULQJD�:�&7�DQG�D�VLQJOH�REMHFW��WKH�FRORXU�RI�ZKLFK�LV�VXVFHSWLEOH�WR�FKDQJH�GXULQJ�WKH�FRXUVH�RI�WLPH��2Q�WKH�RWKHUKDQG��LW�DSSHDUV�WKDW�LI�WKH�FULWHULRQ�ZKLFK�LV�XVHG�WR�GLVWLQJXLVK�WKH�LQVWDQFHV�LV�QRW�XVHG�LQ�WKH�LQGXFWLYH�SURFHVV�LW�LV�WKHQ�QHLWKHU�XVHIXO�DV�D�FRPPRQ�FULWHULRQ��QRU�DV�D�GLIIHUHQWLDWHG�FULWHULRQ��,W�IROORZV�WKDW�RQH�FDQ�GLVSHQVHZLWK� WKLV� �UG� DGGLWLRQDO� FULWHULRQ�� 7KXV�� LW� SURYHV� WKDW� WKH� IDFW� RI� WDNLQJ� LQWR� DFFRXQW� RQH� VLQJOH� LQVWDQFH� RUDOWHUQDWLYHO\��VHYHUDO�LQVWDQFHV��LV�QRW�HVVHQWLDO�LQ�WKH�IRUPXODWLRQ�RI�*3��,Q�ZKDW�IROORZV��RQH�ZLOO�EH�DEOH�WKXV�WRFRQVLGHU�WKDW�WKH�VWDWHPHQW�DSSOLHV��LQGLIIHUHQWO\��WR�D�VLQJOH�REMHFW�RU�VHYHUDO�LQVWDQFHV�WKDW�DUH�GLVWLQJXLVKHG�E\D�FULWHULRQ�ZKLFK�LV�QRW�XVHG�LQ�WKH�LQGXFWLYH�SURFHVV�
$W�WKLV�VWHS��ZH�DUH�LQ�D�SRVLWLRQ�WR�UHSODFH�*3�ZLWKLQ�WKH�IUDPHZRUN�RI�Q�XQLYHUVHV��7DNLQJ�LQWR�DFFRXQW�WKHIDFW� WKDW� WKH�FRQWH[W�RI�*3� LV� WKDW�RI�D�PLQLPDO :�&7��RQH�ZLOO�FRQVLGHU�VXFFHVVLYHO\� WZR�VLWXDWLRQV�� WKDW�RI� D:�&7��DQG�WKHQ�WKDW�RI�D�:�&7D �ZKHUH�D GHQRWHV�D��UG�FULWHULRQ��

�����*UXH��LQ�WKH�FRORXUHG�DQG�WHPSRUDO���XQLYHUVH&RQVLGHU�ILUVW�WKH�K\SRWKHVLV�RI�D�:�&7��,Q�VXFK�D�XQLYHUVH��EHLQJ��UHG��LV�EHLQJ�UHG�DW�WLPH�7��2QH�KDV�WKHQ�DFULWHULRQ� RI� FRORXU� IRU� WKH� FRPPRQ� SURSHUWLHV� DQG� D� FULWHULRQ� RI� WLPH� IRU� WKH� GLIIHUHQWLDWHG� SURSHUWLHV�&RQVHTXHQWO\�� LW� DSSHDUV� FRPSOHWHO\� OHJLWLPDWH� WR� SURMHFW� WKH� FRPPRQ� SURSHUW\� RI� FRORXU� ��UHG��� LQWR� WKHGLIIHUHQWLDWHG�WLPH��6XFK�D�SURMHFWLRQ�SURYHV�WR�EH�LQ�FRQIRUPLW\�ZLWK�WKH�FRQGLWLRQV�RI�LQGXFWLRQ�VWDWHG�DERYH�
�� +RZHYHU��VLQFH�WKH�IDFW�WKDW�WKHUH�H[LVWV�RQH�RU�PRUH�LQVWDQFHV�LV�QRW�HVVHQWLDO�LQ�WKH�IRUPXODWLRQ�RI�WKH�JLYHQSUREOHP��RQH�ZLOO�REYLRXVO\�EH�DEOH�WR�DEVWDLQ�IURP�PDNLQJ�PHQWLRQ�RI�LW��� 6HH����
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/HW�XV�WXUQ�QRZ�WR�WKH�SURMHFWLRQ�RI��JUXH���2QH�KDV�REVHUYHG�SUHYLRXVO\�� WKDW� WKH�:�&7�ZDV� UHGXFLEOH�WR�D:�=��+HUH�� WKH� IDFW� RI� XVLQJ� �JUXH�� �DQG��EOHHQ���DV�SULPLWLYHV�� LV� FKDUDFWHULVWLF�RI� WKH�IDFW� WKDW� WKH�V\VWHP�RIFULWHULD�XVHG�LV�WKDW�RI�D�:�=��:KDW�LV�WKHQ�WKH�VLWXDWLRQ�ZKHQ�RQH�SURMHFWV��JUXH��LQ�WKH�:�="�,Q�VXFK�D�XQLYHUVHRI�UHIHUHQFH�� WKH�XQLTXH�FULWHULRQ�YDULDEOH�LV� WKH�WFRORXU��$Q�REMHFW� LV� WKHUH��JUXH��RU��EOHHQ�� LQ� WKH�DEVROXWH�&RQVHTXHQWO\�� LI� RQH�KDV�ZHOO� D� FRPPRQ� FULWHULRQ� �WKH� WFRORXU��� LW� DSSHDUV� WKDW� WKH� GLIIHUHQWLDWHG� FULWHULRQ� LVPLVVLQJ�� LQ�RUGHU� WR�SHUIRUP� LQGXFWLRQ�YDOLGO\��$QG� WKH� VLWXDWLRQ� LQ�ZKLFK�RQH� LV�SODFHG� LV� WKDW�RI� DQ� H[WUHPHGLIIHUHQWLDWLRQ�� 7KXV�� VXFK� D� SURMHFWLRQ� LV� FDUULHG� RXW� LQ� YLRODWLRQ� RI� WKH� PLQLPDO� FRQGLWLRQ� RI� LQGXFWLRQ�&RQVHTXHQWO\��LW�SURYHV�WKDW�*3�FDQQRW�WDNH�SODFH�LQ�WKH�:�&7�DQG�LV�WKHQ�EORFNHG�DW�WKH�VWDJH�RI�WKH�SURMHFWLRQRI��JUXH��%XW�DUH�WKHVH�SUHOLPLQDU\�UHPDUNV�VXIILFLHQW�WR�SURYLGH��LQ�WKH�FRQWH[W�RI�D�:�&7��D�VDWLVIDFWRU\�VROXWLRQ�WR�*3"2QH�FDQ�WKLQN�WKDW�QRW��EHFDXVH�WKH�SDUDGR[�DOVR�DULVHV�LQ�LW�LQ�DQRWKHU�IRUP��ZKLFK� LV� WKDW�RI� WKH�SURMHFWLRQ�RIWFRORXU�WKURXJK�WLPH��2QH�FDQ�IRUPDOLVH�WKLV�SURMHFWLRQ�=�7�DV�IROORZV��,��*7�Â*7�Â*7�Â���Â*7���+��*7�Â*7�Â*7�Â���Â*7��Â*7��� WKDW�LV�HTXLYDOHQW�WR��+
��57�Â57�Â57�Â���Â57��Âa57����3��*7��� WKDW�LV�HTXLYDOHQW�WR��3
��a57���ZKHUH�LW�LV�PDQLIHVW�WKDW�WKH�HOHPHQWV�RI�*3�DUH�VWLOO�SUHVHQW�)XQGDPHQWDOO\�LQ�WKLV�YHUVLRQ��LW�DSSHDUV�WKDW�WKH�FRPPRQ�SURSHUWLHV�DUH�ERUURZHG�IURP�WKH�V\VWHP�RI�FULWHULDRI� WKH�:�=�� ZKHUHDV� WKH� GLIIHUHQWLDWHG� SURSHUWLHV� FRPH� IURP� WKH�:�&7�� $� ILUVW� DQDO\VLV� WKXV� UHYHDOV� WKDW� WKHSURMHFWLRQ�RI��JUXH��XQGHU�WKHVH�FRQGLWLRQV�SUHVHQWV�D�GHIHFW�ZKLFK�FRQVLVWV�LQ� WKH�FKRLFH�RI�D�JLYHQ�V\VWHP�RIFULWHULD�IRU�WKH�FRPPRQ�SURSHUWLHV��WFRORXU��DQG�RI�D�GLIIHUHQW�V\VWHP�RI�FULWHULD�IRU�WKH�GLIIHUHQWLDWHG�SURSHUWLHV�WLPH��� )RU� WKH� VHOHFWLRQ� RI� WKH� WFRORXU� LV� FKDUDFWHULVWLF� RI� WKH� FKRLFH� RI� D�:�=�� ZKHUHDV� WKH� XVH� RI� WLPH� LVUHYHDOLQJ�RI�WKH�IDFW�WKDW�RQH�SODFHV�RQHVHOI� LQ�D�:�&7��%XW�RQH�PXVW�FKRRVH�RQH�RU� WKH�RWKHU�RI� WKH�UHGXFLEOHV\VWHPV�RI�FULWHULD�WR�SHUIRUP�LQGXFWLRQ��2Q�WKH�K\SRWKHVHV�HQYLVDJHG�SUHYLRXVO\��WKH�FKRLFH�RI� WKH�FULWHULD� IRUWKH�FRPPRQ�DQG�GLIIHUHQWLDWHG�SURSHUWLHV�ZDV�FDUULHG�RXW�ZLWKLQ�WKH�VDPH�V\VWHP�RI�FULWHULD��%XW�KHUH��WKH�FKRLFHRI�WKH�FULWHULD�IRU�WKH�FRPPRQ�SURSHUWLHV�DQG�WKH�GLIIHUHQWLDWHG�SURSHUWLHV�LV�FDUULHG�RXW�ZLWKLQ�WZR�GLIIHUHQW �DQGUHGXFLEOH�� V\VWHPV� RI� FULWHULD�� 7KXV�� WKH� FRPPRQ� DQG� GLIIHUHQWLDWHG� FULWHULD� VHOHFWHG� IRU� LQGXFWLRQ� DUH� QRWJHQXLQHO\� GLVWLQFW�� $QG� WKLV� DSSHDUV� DV� D� YLRODWLRQ� RI� WKH� FRQGLWLRQ� RI� VHSDUDWLRQ�� &RQVHTXHQWO\�� RQH� RI� WKHFRQGLWLRQV�RI�LQGXFWLRQ�LV�QRW�UHVSHFWHG�+RZHYHU��WKH�SURMHFWLRQ�=�7�KDV�D�FHUWDLQ�LQWXLWLYH�VXSSRUW��EHFDXVH�LW�LV�EDVHG�RQ�WKH�IDFW�WKDW�WKH�QRWLRQV�RI�JUXH�EHIRUH�7��DQG��JUXH�DIWHU�7��KDYH�D�FHUWDLQ� LQWXLWLYH�PHDQLQJ��/HW� XV� WKHQ�GLVUHJDUG� WKH�YLRODWLRQ�RI� WKHFRQGLWLRQV�RI�WKH�LQGXFWLRQ�ZKLFK�KDV�EHHQ�MXVW�PHQWLRQHG��DQG�FRQVLGHU�WKXV�WKLV�VLWXDWLRQ�LQ�PRUH�GHWDLO��,Q�WKLVFRQWH[W�� *3� LV� DOZD\V� SUHVHQW�� VLQFH� RQH� REVHUYHV� D� FRQWUDGLFWLRQ� EHWZHHQ� �3�� DQG� �3
��� ,W� LV� ZLWK� WKLVFRQWUDGLFWLRQ� WKDW� LW� LV� ZRUWK� IURP� QRZ� RQ� EHLQJ� LQWHUHVWHG�� &RQVLGHU� WKH� SDUWLFXODU� VWHS� RI� WKH� HTXLYDOHQFHEHWZHHQ��+��DQG��+
���2QH�FRQFHLYHV�WKDW��JUXH�EHIRUH�7��LV�DVVLPLODWHG�KHUH�WR�57��EHFDXVH�WKH�IDFW�WKDW�WKHLQVWDQFHV�6�DUH�UHG�EHIRUH�7�UHVXOWV�FOHDUO\�IURP�WKH�FRQGLWLRQV�RI�WKH�H[SHULPHQW��2Q�WKH�RWKHU�KDQG��LW�LV�ZRUWKEHLQJ�LQWHUHVWHG�E\�WKH�VWHS�DFFRUGLQJ�WR�ZKLFK��3��HQWDLOV��3
���$FFRUGLQJ�WR�WKH�FODVVLFDO�GHILQLWLRQ�����JUXH� �^57�� 5a7��57�� a5a7��a57�� a5a7�`��:KDW�LV�LW�WKHQ�WR�EH��JUXH�DIWHU�7�"�7KHUH��LW�DSSHDUV�WKDW�D��JUXH�REMHFW�FDQ�EH�5a7��WKLV�FRUUHVSRQGV�WR�WKH�FDVH�57�� 5a7��RU�a5a7��WKLV�FRUUHVSRQG�WR�WKH�FDVHV�57�� a5a7DQG�a57�� a5a7���,Q�FRQFOXVLRQ��WKH�REMHFW�FDQ�EH�HLWKHU�5a7�RU�a5a7��7KXV��WKH�IDFW�RI�NQRZLQJ�WKDW�DQ�REMHFWLV� �JUXH DIWHU�7��GRHV�QRW�PDNH� LW�SRVVLEOH� WR�FRQFOXGH� WKDW� WKLV�REMHFW� LV�a5a7��EHFDXVH� WKLV� ODVW� FDQ� DOVR�EH5a7��&RQVHTXHQWO\��WKH�VWHS�DFFRUGLQJ�WR�ZKLFK��3��LQYROYHV��3
��DSSHDUV�ILQDOO\�IDOVH��)URP�ZKHUH�LW�HQVXHVWKDW�WKH�FRQWUDGLFWLRQ�EHWZHHQ��3��DQG��3
��GRHV�QRW�KDYH�DQ\�PRUH�D�UDLVRQ�G
HWUH�
2QH�FDQ�FRQYLQFH�RQHVHOI�WKDW�WKLV�DQDO\VLV�GRHV�QRW�GHSHQG�RQ�WKH�FKRLFH�RI�WKH�FODVVLFDO�GHILQLWLRQ�RI��JUXH��JUXH����ZKLFK� LV� FDUULHG� RXW�� E\� FRQVLGHULQJ� RWKHU� GHILQLWLRQV�� &RQVLGHU� IRU� H[DPSOH� WKH� GHILQLWLRQ� EDVHG� RQJUXH����JUXH�� �^57�� a5a7��a57�� a5a7`�DQG��EOHHQ�� �^57�� 5a7��a57�� 5a7`��%XW�LQ�WKLV�YHUVLRQ��RQHQRWHV� WKDW�RQH�GRHV�QRW�KDYH�WKH�HPHUJHQFH�RI�*3��EHFDXVH�WKH�LQVWDQFHV�6��ZKLFK�DUH�57��FDQ�EH�DW� WKH�VDPHWLPH��JUXH���DQG���EOHHQ���$QG�WKH�VDPH�DSSOLHV�LI�RQH�FRQVLGHUV�D�FRQMXQFWLYH�GHILQLWLRQ��JUXH���VXFK�DV��JUXH� �^57�� a5a7`��,Q�VXFK�D�FDVH�LQGHHG��WKH�LQVWDQFHV�6�DUH��JUXH��RQO\�LI�WKH\�DUH�57�EXW�DOVR�a5a7��+RZHYHUWKLV�GRHV�QRW� FRUUHVSRQG� WR� WKH� LQLWLDO� FRQGLWLRQV�RI�*3� LQ� WKH�:�&7�ZKHUH� RQH� LJQRUHV� LI� WKH� LQVWDQFHV�6� DUHa5a7�2QH�FRXOG�DOVR�WKLQN�WKDW�WKH�SUREOHP�LV�UHODWHG�WR�WKH�XVH�RI�D�WD[RQRP\�RI�WFRORXU�EDVHG�RQ�WZR�WD[D��*�DQGa*���&RQVLGHU�WKHQ�D�WD[RQRP\�RI�WFRORXU�EDVHG�RQ���WD[D��=�  �57�� 5a7��=�  �57�� a5a7��=�  �a57�� 5a7�=�  �a57�� a5a7��%XW�RQ�WKLV�K\SRWKHVLV��LW�DSSHDUV�FOHDUO\�WKDW�VLQFH�WKH�LQVWDQFHV�6�DUH�IRU�H[DPSOH�=���RQHILQGV�KLPVHOI�UHSODFHG�LQ�WKH�SUHFHGLQJ�VLWXDWLRQ�

�� ,ELG��� ,W�LV�WKH�RQH�EDVHG�RQ�WKH�LQFOXVLYH�GLVMXQFWLRQ��JUXH����
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