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JODVV�VXSHUFRROHG� OLTXLG� SKDVH� WUDQVLWLRQ� DW�  �����.�>��@��2I� SDUWLFXODU� LQWHUHVW� LV� WR� HVWDEOLVK� WKHVWUXFWXUH� DQG� HQHUJ\�GLVWULEXWLRQ� LQ�JODVV\EHQ]RSKHQRQH�� ,Q� VSLWH� RI� WKH� IDFW� WKDWJODVV\� V\VWHPV� DUH� H[SORUHG� UDWKHU� LQWHQ �VLYHO\�GXULQJ�ODVW�GHFDGHV��WLOO�QRZ��WKHUH�LVQR� FRPSOHWH� XQGHUVWDQGLQJ� RI� WKHLU� VWUXF �WXUH�� 6LQFH� WKH� ;�UD\� PHWKRGV� DUH� SRRUO\VXLWDEOH�IRU�VWUXFWXUH�HVWDEOLVKPHQW�RI�YDUL �RXV�GLVRUGHUHG�V\VWHPV��RWKHU�H[DPLQDWLRQVDUH� QHFHVVDU\� WR� SURYLGH� LQGLUHFW� LQIRUPD �WLRQ�RQ�VWUXFWXUH�RI�JODVVHV�2QH�RI�WKH�FRQFHSWV�RI�D�JODVV�VWDWH�EHLQJXQGHU�VXFFHVVIXO�GHYHORSPHQW�WR�GDWH�LV�WKHK\SRWKHVLV� DERXW� FRQQHFWLRQ� RI� SK\VLFDOSURSHUWLHV�RI�D�JODVV�ZLWK�LWV�QDQRVWUXFWXUH>��Ü��@�� 9DULRXV� H[SHULPHQWV� KDYH� HYL �GHQFHG� IRU� D� ORQJ� WLPH� VRPH� XQLYHUVDOVWUXFWXUDO�IRUPDWLRQV�RI�VHYHUDO�PDQRPHWHUVL]H� LQ� JODVVHV�� ,Q� WKH� JODVV\� VWDWH� DQGDPRUSKRXV� VWUXFWXUHV�� WKH� VR�FDOOHG� PHGLDORUGHU� LV� LQKHUHQW��ZKLOH� FU\VWDO�ERGLHV�KDY �LQJ� WUDQVODWLRQ� V\PPHWU\� H[KLELW� WKH� ORQJ�UDQJH� RUGHU�� :LWKLQ� WKH� IUDPH� RI� FRQFHS �WLRQV�RI�WKH�GLVRUGHUHG�VWDWH�QDWXUH�>,�@��WKHGLVRUGHU� DQG� FKDRWLF� FKDUDFWHU� LQ� JODVVHVDQG� DPRUSKRXV� ERGLHV� DUH� QRW� DEVROXWH�WKHLU� KRPRJHQHLW\� LV� EURNHQ� RQ� WKH�PHGLDORUGHU� VFDOH�GXH� WR�SUHVHQFH� RI� VRPH� IRUPD �WLRQV� RI� RUGHUHG�VWUXFWXUH�� VXFK�DV� FU\VWDO �OLQH� RQHV��7KLV� RUGHULQJ� LV�PDLQWDLQHG�DW� DGLVWDQFH� RI� VHYHUDO� FRRUGLQDWLRQ� VSKHUHV�DQG� WKHQ� LV� EURNHQ�� 7KH� VSHFLILHG� IRUPD �WLRQV� DUH� QRW� LQGLYLGXDO� LVODQGV� LQ� D� GLVRU �GHUHG�PHGLXP�EXW�UHSUHVHQW�IUDJPHQWV�FRQ �VWLWXWLQJ� WKH� DPRUSKRXV� ERGLHV� DQG� JODVVHVDV�ZKROHV�7KH� SUHVHQFH� RI� VSDWLDO� LQKRPRJHQHLWLHVLQ� VWUXFWXUH� DPRUSKRXV� DQG� JODVV\� VROLGVZLWK� UDGLL� YDOXHV� FKDUDFWHULVWLF� RI� WKH� PH �GLDO� RUGHU� UHVXOWV� LQ� RFFXUUHQFH� RI� D� VHULHV

RI�XQLYHUVDO�SURSHUWLHV��7KRVH�DUH�� LQ�WXUQ�DQRPDORXV� DV� FRPSDUHG� WR� WKH� FU\VWDOOLQHDQDORJV�� UHGXQGDQW� GHQVLW\� RI� YLEUDWLRQDOVWDWHV��VLQJXODULWLHV�LQ�WHPSHUDWXUH�GHSHQG �HQFHV� RI�KHDW�FDSDFLW\�DQG� WKHUPDO�FRQGXF �WLYLW\�� WKH� UDWLR� �J��P a����� ��J�� 7P DUHJODVV� WUDQVLWLRQ� WHPSHUDWXUH� DQG� PHOWLQJSRLQW�� UHVSHFWLYHO\�� YDOLG� IRU� PRVW� JODVVHV�HWF�� ,Q� SDUWLFXODU�� IRU� PDQ\� JODVVHV�� LUUH �VSHFWLYH�RI�WKHLU�FKHPLFDO�FRPSRVLWLRQ��PHW �DOV�� VHPLFRQGXFWRUV�� GLHOHFWULFV�� RUJDQLFV��WKH� FKDUDFWHULVWLF� EDQGV� DSSHDU� LQ� ORZ� HQ �HUJ\�UHJLRQ�������FPÜ���RI�WKH�5DPDQ�VSHF�WUD��56��FDXVHG�E\�UHGXQGDQW�GHQVLW\�RI�YL �EUDWLRQDO� VWDWHV�� 7KRVH� EDQGV� DUH� UHIHUUHGWR� DV� EWQ]RSKHQRQ� SHDN� �%3���7KHUH� DUH�QR%3�LQ�56�RI�FRUUHVSRQGLQJ�FU\VWDOV���,W� KDV� EHHQ� VKRZQ� EHIRUH� >������@� WKDWWKH� %3� SRVLWLRQ� LV� UHODWHG� WR� WKH� VL]H� RIVWUXFWXUDO� LQKRPRJHQHLWLHV�FKDUDFWHUL]HG�E\WKH� PHGLDO� RUGHU� UDGLXV�� WKH� ODWWHU� YDOXHEHLQJ� LQ� SURSRUWLRQ� WR� WKH� UDWLR� RI� VRXQGVSHHG� WR� WKH� %3� IUHTXHQF\�� ,Q� D� SUHYLRXVZRUN� E\� WKH� DXWKRUV� >,�@� FRQVLGHULQJ� WKHWHPSHUDWXUH� GHSHQGHQFH� RI� 56�� D� %3� ZLWK
ν  ����FPÜ� KDV�EHHQ� UHYHDOHG� �)LJ������$F�FRUGLQJ� WR� >��@�� WKH� PHGLDO� RUGHU� UDGLXVYDOXH� LV� GHWHUPLQHG� E\� WKH� IROORZLQJ� UHOD �WLRQVKLS�
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ZKHUH� 9O DQG� 9W�YHORFLWLHV� RI� ORQJLWXGLQDODQG� WUDQVYHUVDO� DFRXVWLF� ZDYH�� UHVSHFWLYHO\LQ� JODVV� VWDWH� EHQ]RSKHQRQH�� 8VLQJ� WKH� H[ �SHULPHQWDO�YDOXHV�DQG�WKH�%3�IUHTXHQF\��ZHREWDLQ�WKH�YDOXH�IRU�5  ����c�,W� LV� WR� QRWH� WKDW� WKLV� YDOXH� GHILQHV� WKHRUGHU�RI�PDJQLWXGH�RI� WKH�PHGLDO�RUGHU�UD �GLXV� EXW� QRW� LWV� DEVROXWH�YDOXH�� DV� WKH� IRU �PXOD� LV� DSSUR[LPDWH�� WKH� FOXVWHU� VKDSH� LVQRW�TXLWH�NQRZQ��HWF��7R� FRQFOXGH�� WKH� JODVV�VXSHUFRROHG� OLTXLGSKDVH� WUDQVLWLRQ� KDV� EHHQ� IL[HG� DW�  ���� ± ��z EDVLQJ� RQ� WKH� DQDO\VLV� RIWHPSHUDWXUH� GHSHQGHQFH� RI� ORQJLWXGLQDODFRXVWLF� ZDYH� VSHHG� LQ� EHQ]RSKHQRQH�� 7KHYDOXH� RI� WKH� PHGLDO� RUGHU� UDGLXV� 5  ����cIRU� JODVV\� EHQ]RSKHQRQH� KDV� EHHQ� GHWHU �PLQHG� IRU� WKH� ILUVW� WLPH�� ,W� FKDUDFWHUL]HVWKH� PHGLDO� VL]H� RI� VWUXFWXUDO� LQKRPRJHQHL �WLHV�LQ�WKLV�VXEVWDQFH�5HIHUHQFHV
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