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%HQ]RSKHQRQH� &2�&�+��� LV� D� PROHFXODUFU\VWDOV� H[KLELWLQJ� VRPH� LQWHUHVWLQJ� SK\VL �FDO� SURSHUWLHV�� ,W� H[LVWV� LQ� VHYHUDO� SKDVHPRGLILFDWLRQV�� WZR� FU\VWDOOLQH� RQHV�� JODVV\VWDWH�DQG�VWDWH�RI�WKH�VXSHUFRROHG�OLTXLG�>�@�7KH� FU\VWDOV� VKRZ� D� FRQVLGHUDEOH� SLH]RHOHF �WULF�HIIHFW�>�@��7KH�FRPSRXQG�VKRZV�FKHPR�DQG� HOHFWUROXPLQHVFHQFH� XQGHU� FHUWDLQ� FRQ �GLWLRQV�>����@��%HQ]RSKHQRQH�DQG�LWV�GHULYD �WLYHV� DUH� XVHG� WR�PDQXIDFWXUH� D�ZLGH� FODVVRUJDQRPHWDO� FRPSRXQGV�� OLJKW�UHVLVWDQWG\HV�� SRO\PHU� PDWHULDOV� >�Ü�@�� HWF�� 'XH� WRHIIHFWLYH� LQWUDPROHFXODU� FRQYHUVLRQ� XQGHURSWLFDO�H[FLWDWLRQ��RQO\�WKH�SKRVSKRUHVFHQFHFDXVHG�E\�HPLVVLYH�GHFD\�RI�WULSOHW�H[FLWRQVLV� VHHQ� LQ� HPLVVLRQ� VSHFWUD� >�@�� %HQ]RSKH �QRQH� LV� DQ� REMHFW� RI� QXPHURXV� DQG� YDULRXVSK\VLFDO� DQG� DSSOLHG� LQYHVWLJDWLRQV�� UH �YLHZHG�LQ�SDUW�LQ�>����@�7KHUH�DUH�RQO\�LQFRPSOHWH�DQG�XQV\VWHP �DWLF�OLWHUDWXUH�GDWD�RQ�SKDVH�WUDQVLWLRQV�DQGVWUXFWXUH� RI� YDULRXV� EHQ]RSKHQRQH� SKDVHV�7KH� UHOLDEOH� LQIRUPDWLRQ� RQ� ;�UD\� SKDVHDQDO\VLV�LV�DYDLODEOH�RQO\�RQ�RQH�FU\VWDOOLQH�VWDEOH��EHQ]RSKHQRQH�PRGLILFDWLRQ� >��@��$VWR�JODVV�VXSHUFRROHG�OLTXLG�WUDQVLWLRQ��LW�ZDVREVHUYHG�EHIRUH�RQO\�YLVXDOO\�>�@�

)LJ����VKRZV�WKH�WHPSHUDWXUH�GHSHQGHQFHRI� ORQJLWXGLQDO� XOWUDVRQLF� ZDYHV� SURSDJD �WLRQ� VSHHG� LQ� EHQ]RSKHQRQH� IRU� WZR� LV� EHQ �]RSKHQRQH� IRUPV�� VWDEOH� SKDVH� FU\VWDOV� DQGJODVV\� VWDWH�� 7KH�PRQRWRQLF� GURS� RI� VRXQGVSHHG� ZLWK� LQFUHDVLQJ� WHPSHUDWXUH� LQ� DFU\VWDO� LV� FDXVHG� E\� VFDWWHULQJ� RQ� SKRQRQVDQG� UHOHYDQW� UHOD[DWLRQ� RI� VRXQG� ZDYH� HQ �HUJ\��$�SHFXOLDU�WHPSHUDWXUH�GHSHQGHQFH�RIDFRXVWLF�ZDYH�VSHHG�LQ�JODVV\�EHQ]RSKHQRQHZLWKLQ� ��� WR� ���� .� WHPSHUDWXUH� UDQJHVHHPV�WR�EH�FDXVHG�E\��FXULQJ��RI�GHIHFWV�DWPLFUREORFN�ERXQGDULHV�DW�WHPSHUDWXUH�HOHYD �WLRQ��$V� D�UHVXOW�� WKH� VRXQG�VSHHG� LQFUHDVHV�,W� LV� VHHQ� LQ� )LJ���� WKDW� WKH� DFRXVWLF� VLJQDOYDQLVKHV�QHDU�WKH�WHPSHUDWXUH��  ���� ± ��zDQG� DW�� !���� ± ��z�� LW� DSSHDUV� DJDLQ�� LWVVSHHG� GHFUHDVLQJ� VKDUSO\� GXH� WR� GLVSHUVLRQDOUHDG\� LQ� OLTXLG� EHQ]RSKHQRQH�� 6XFK� WHP �SHUDWXUH�GHSHQGHQFH�RI�VRXQG�VSHHG�LV�W\SL �FDO� RI� WKH� ILUVW�RUGHU� SKDVH� WUDQVLWLRQV� >�@�7KLV� UHVXOW� LV� LQ� DJUHHPHQW� ZLWK� WKH� SUH �OLPLQDU\�GDWD�RQ�WKHUPDO�SURSHUWLHV�RI�EHQ �]RSKHQRQH� REWDLQHG� EHIRUH� E\� GLIIHUHQWLDOVFDQQLQJ�FDORULPHWU\��'6&���LQ�WKH�'6&�GLD �JUDPV�� D� ORZ�LQWHQVLW\� SHDN� ZDV� REVHUYHGQHDU� �  ����� z� SUHVXPDEO\� LGHQWLILHG� WR

)XQFWLRQDO�0DWHULDOV�����1R��������� �������Û�,QVWLWXWH�IRU�6LQJOH�&U\VWDOV

��� )XQFWLRQDO�PDWHULDOV�������������



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
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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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