
/HV]HN�26,(&.,
,03529(0(17�2)�3803¶6�72548(�()),&,(1&<�'8(�72

1(:��&20087$7,21��81,7��'(6,*1

���1HZ�3XPS�ZLWK�+\GURVWDWLFDOO\�'LVFKDUJHG�2LO�&RPPXWDWLRQ�8QLW
5HVHDUFK�UHVXOWV�>�@�VKRZ��WKDW�D�W\SLFDO�SRUW�SODWH�FRPPXWDWLRQ�XQLW�XVHGLQ�D[LDO�SXPSV�LV�UHVSRQVLEOH�IRU�PRUH�WKDQ�����RI�DOO�HQHUJHWLF�ORVVHV�LQ�VXFK�DSXPS�� 7KH� PDLQ� VRXUFHV� RI� ORVVHV� DUH� RLO� OHDNDJH� WKURXJK� WKH� FOHDUDQFHVHSDUDWLQJ�F\OLQGHU�EDUUHO�IURP�SRUW�SODWH�DQG�IULFWLRQ�EHWZHHQ�WKRVH�HOHPHQWV��7RUHGXFH� WKH� OHDNDJH��HVSHFLDOO\� LQ�PRGHUQ�KLJK�SUHVVXUH�SXPSV��FOHDUDQFH�KHLJKWPXVW� EH� NHSW� ORZ�� $� WKLQ� RLO� ILOP� VHSDUDWHV� WZR� TXLWH� ODUJH� DQG� IDVW� PRYLQJREMHFWV�DQG�DGGLWLRQDOO\�WKRVH�REMHFWV�KDYH�WR�EH�K\GURVWDWLFDOO\�XQEDODQFHG�DQGSUHVVHG� WRJHWKHU�� 7KH� UHVXOW� LV� D� PDMRU� IULFWLRQ� IRUFH� EHWZHHQ� WKHP� VHYHUHO\UHGXFLQJ�SXPS¶V�WRUTXH�HIILFLHQF\�7KLV� HIILFLHQF\� LV�DOVR� DIIHFWHG�E\� WKH�SUHVVXUH�GURS� LQ�SXPS¶V� FKDQQHOV�7KH�PDLQ�UHDVRQ�IRU�WKDW�SUHVVXUH�GURS�LV�QRW�WKH�RLO�IORZ�WKURXJK�FXUYHG�GXFWV�EXW�WKH�UDSLG�GHIOHFWLRQ�RI�RLO�VWUHDP�HQWHULQJ�RU�OHDYLQJ�WKH�IDVW�URWDWLQJ�F\OLQGHUEDUUHO� >�@�� 7KRVH� WZR� FRPELQHG� SKHQRPHQD� UHGXFH� WKH� WRUTXH� HIILFLHQF\� RI� DOOPRGHUQ�D[LDO�SXPSV��$FFRUGLQJ�WR�FDWDORJXH�GDWD�WKLV�HIILFLHQF\�GRHV�QRW�H[FHHG�����������IRU�VPDOOHU�XQLWV���

)LJ�����:RUNLQJ�SULQFLSOH�RI�D�QHZ�FRPPXWDWLRQ�XQLW

���



7KH� QHZ�SXPS¶V� GHVLJQ� HOLPLQDWHV� ERWK� VRXUFHV� RI� WKH� HQHUJHWLF� ORVV� E\IL[LQJ�WKH�F\OLQGHU�EDUUHO�DQG�UHSODFLQJ�WKH�SRUW�SODWH�E\�D�QHZ�FRPPXWDWLRQ�XQLW�VKRZQ�LQ�)LJ�����7R�PDNH�WKH�SXPS�ZLWK�IL[HG�F\OLQGHU�EDUUHO���RSHUDWLRQDO�LWVVZDVK�SODWH���PXVW�URWDWH��7KH�V\PPHWULF�GHVLJQ�ZLWK� WZR�VZDVKSODWHV�DQG�VHWVRI SLVWRQV� DOORZV� WR� GLVFKDUJH� EHDULQJV� IURP� K\GURVWDWLF� IRUFHV�� 7KH� QHZFRPPXWDWLRQ� XQLW� FRQVLVWV� RI� VOHHYHV� �� GULYHQ� UHFLSURFDOO\� E\� WKH� D[LDO� FDP� �DWWDFKHG�WR�WKH�SXPS¶V�VKDIW����7KH�KROH�FXW�LQ�WKH�PLGGOH�RI�HDFK�VOHHYH�FRQQHFWVWKH�ZRUNLQJ�FKDPEHU�DOWHUQDWHO\�WR�ORZ��RU�KLJK�SUHVVXUH�FKDQQHOV��7KH�ZRUNLQJFKDPEHU� LV� IRUPHG� E\� WKH� VOHHYH¶V� LQWHUQDO� VXUIDFH� DQG� SLVWRQ¶V� �� KHDGV�� 7KLVGHVLJQ� DOORZV� WR� IL[� WKH� KHLJKW� RI� FOHDUDQFH� EHWZHHQ� ZRUNLQJ� SDUWV� DQG� WRGLVFKDUJH�DOO�VOHHYHV�IURP�K\GURVWDWLF�IRUFHV�

���7HVW�5HVXOWV
6RPH� YDULRXV� SURWRW\SHV� RI� VXFK� D� SXPS� ZHUH� EXLOW� DQG� WHVWHG� LQODERUDWRU\�� WKHLU� VL]H� UDQJHG� IURP� ��� XS� WR� ��� FP��UHY�� ,Q� RUGHU� WR� PDNHFRPSDULVLRQV�WZR�VWDQGDUG�D[LDO�SXPSV��VZDVKSODWH�DQG�EHQWD[LV�ZHUH�DOVR�WHVWHGXQGHU�WKH�VDPH�FRQGLWLRQV��DQG�XVLQJ�WKH�VDPH��WHVW��HTXLSPHQW��%RWK�SXPSV�ZHUHEUDQG�QHZ�DQG�PDGH�E\�ZRUOG¶V��OHDGLQJ��PDQXIDFWXUHUV��7KH�IROORZLQJ��GLDJUDP��VKRZV� WKHLU� WRUTXH� HIILFLHQF\� YDOXHV� DW� ����� UHY�PLQ� DQG� RLO� YLVFRVLW\� ��� F6W�'LVSODFHPHQWV�RI�EHQWD[LV�SXPS�$��VZDVKSODWH�SXPS�%�DQG�SURWRW\SH�&�DUH�������DQG����FP��UHY�UHVSHFWLYHO\�

)LJ������&RPSDULVLRQ�RI�WRUTXH�HIILFLHQFLHQF\�YDOXHV�DW������UHY�PLQ�DQG����F6W�
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5HVXOWV� REWDLQHG� IRU� SXPS� $� FRPSO\� ZLWK� SUHYLRXV� H[SHFWDWLRQV�� ZKLOHSXPS�%� HIILFLHQF\� LV� FRQVLGHUDEO\� ORZHU�� (IILFLHQF\� WRS� YDOXHV� DW� ���03D� IRUWKRVH�SXPSV�DUH����DQG��������3XPS¶V�&�HIILFLHQF\�XQGHU�WKH�VDPH�FRQGLWLRQVH[FHHGV��������,W�PHDQV�WKDW�FRPELQHG�WRUTXH�ORVVHV�LQ�WKH�QHZ�SXPS�FRPSDUHGWR� SXPSV�$� DQG�%� DUH� UHGXFHG� E\� ��� DQG� ���� UHVSHFWLYHO\��:KHQ�GLIIHUHQWLDOSUHVVXUH�ZDV�ORZHUHG�WR���03D�WKH�HIILFLHQF\�RI�ERWK�SXPSV�%�DQG�&�GURSSHG�WR
�������� OHDYLQJ�SXPS�$�DV� WKH�EHVW�SHUIRUPHU��7KLV�LV�FDXVHG�E\� WKH�GLIIHUHQWVKDSH� RI� SXPS¶V� &� FKDUDFWHULVWLF�� VXJJHVWLQJ� LWV� XVHIXOQHVV� UDWKHU� DV� DKLJK�SUHVVXUH� XQLW�� :KDW¶V� PRUH�� ERWK� SXPSV� $� DQG� %� UHDFKHG� WKHLU� WRS
HIILFLHQF\�YDOXHV�DW������ 03D��DQG�IXUWKHU�SUHVVXUH�JURZWK�FDXVHG�QR�FKDQJH�2Q�WKH�FRQWUDU\��SXPS¶V�&�HIILFLHQF\�JUHZ�VWHDGLO\�UHDFKLQJ�������DW����03D�

)LJ������7RUTXH�ORVVHV
)LJ����VKRZV�PHDVXUHG�WRUTXH�ORVV�YDOXHV�LQ�SUHVVXUH�GRPDLQ��7R�PDNH�WKHFRPSDULVLRQ�PRUH�SUHFLVH�SXPS¶V�$�GLVSODFHPHQW�ZDV�VFDOHG�GRZQ�WR����FP��UHYWR�PDWFK�RWKHU�SXPS¶V�VL]H��)RXU� PDLQ� VRXUFHV� RI� WRUTXH� ORVV� � LQ� D[LDO� SXPSV� DUH�� IULFWLRQ� EHWZHHQF\OLQGHU� EDUUHO� DQG� SRUW� SODWH� �SXPSV� $� DQG� %��� IULFWLRQ� EHWZHHQ� K\GURVWDWLFVOLSSHUV� DQG� VZDVKSODWH� �SXPSV�%� DQG�&��� IULFWLRQ�EHWZHHQ� F\OLQGHU� EDUUHO� DQGSLVWRQV� DQG� SUHVVXUH� GURS� LQ� SXPS¶V� FKDQQHOV�� 2WKHU� VRXUFHV� OLNH� EHDULQJV� RUVKDIW� VHDOLQJ� DUH� QHJOLJLEOH�� 7KH� UHVXOWV� VKRZQ� DERYH� SRLQW� DW� SRUW� SODWH� DQGF\OLQGHU�EDUUHO� DV� D�PDLQ� ORVV� VRXUFH��7KH�K\GURVWDWLF�XQEDODQFH� RI� WKDW�XQLW� LVUHVSRQVLEOH�IRU�WKH�TXLFN�JURZWK�RI�IULFWLRQ�LQ�SUHVVXUH�GRPDLQ��7KH�GLIIHUHQFHVEHWZHHQ�SXPSV�$�DQG�%�FDQ�EH�H[SODLQHG�E\�WKH�DEVHQFH�RI�VOLSSHUV�VOLGLQJ�GRZQWKH�VZDVKSODWH�LQ�D�EHQWD[LV�SXPS�$�DQG�E\�WKH�SRVVLEOH�GLIIHUHQFH�LQ�³WKH�SRUW
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SODWH�XQEDODQFH�UDWLR´�EHWZHHQ�WKHP��7KH�SXPS�&�VKRZV�D�FRPSOHWHO\�GLIIHUHQWSLFWXUH�� 7KH� LQLWLDO� KLJK� YDOXH� RI� WRUTXH� ORVV� LV� FDXVHG� E\� D� KLJK� QXPEHU� RISLVWRQ�VOLSSHU�XQLWV�����YHUVXV���LQ�WKH�SXPSV�$�DQG�%���3UHVVXUH�JURZWK�KRZHYHUFDXVHV� WKH� VOLJKW� UHGXFWLRQ� RI� WRUTXH� ORVV� LQVWHDG� RI� WKH� ULVH��$FFRUGLQJ� WR� RXUSUHYLRXV� UHVHDUFK� >�@� VXFK� D� EHKDYLRXU� RI� SLVWRQ�VOLSSHU� XQLW� LV� SRVVLEOH� DQGGHSHQGV� RQ� WKH� K\GURVWDWLF� VXSSRUW¶V� VKDSH� DQG� GLPHQVLRQV�� 5HVKDSLQJ� WKHVOLSSHU� IDFH�FDQ�FDXVH� WKH� UHGXFWLRQ�RI� LQLWLDO� WRUTXH� ORVV��EXW� WKH� IULFWLRQ� IRUFHEHWZHHQ�WKH�QHZ�VOLSSHU�DQG�VZDVKSODWH�ZLOO�JURZ�LQ�SUHVVXUH�GRPDLQ�3XPS¶V�HIILFLHQF\�GHSHQGV�DOVR�RQ�LW¶V�VL]H��$QRWKHU�H[SHULPHQWDO�SXPS�&�GLVSODFLQJ� ��� FP��UHY� ZDV� WHVWHG� XQGHU� WKH� VDPH� ZRUNLQJ� FRQGLWLRQV�� 7KH� WRSYDOXH�RI� WRUTXH�HIILFLHQF\� IRU� WKDW�SXPS�DW����03D�H[FHHGHG������6LQFH�RWKHUWHVWV� DQG� LPSURYHPHQWV� RI� ERWK� VL]HV� DUH� SODQQHG�� IXUWKHU� HIILFLHQF\� JURZWK� LVSRVVLEOH�

���&RQFOXVLRQV
7KH�QHZ�FRQFHSW�RI�K\GURVWDWLFDOO\�GLVFKDUJHG�FRPPXWDWLRQ�XQLW�DQG�IL[HGF\OLQGHU� EDUUHO� SURYHG� LWV� XVHIXOQHVV� ZLWK� UHVXOWV� H[FHSWLRQDOO\� JRRG� ZKHQZRUNLQJ� SUHVVXUH� H[FHHGHG� ��� 03D�� 3LVWRQ�VOLSSHU� XQLWV� KRZHYHU� QHHG� VRPHLPSURYHPHQWV�WR�UHGXFH�WKH�IULFWLRQ�EHWZHHQ�VOLSSHUV�DQG�VZDVKSODWHV�XQGHU�ORZZRUNLQJ� SUHVVXUH�� 7KH� UHGXFWLRQ� RI� WKH� IULFWLRQ� IRUFH� PD\� DOVR� OHDG� WR� KLJKHUSXPS¶V�GXUDELOLW\�$QRWKHU�DGYDQWDJH�RI�IXOO�K\GURVWDWLF�GLVFKDUJH�RI�FRPPXWDWLQJ�XQLW�SDUWVLV�DQ�DELOLW\�WR�FRQWURO�YDULDEOH�SXPS¶V�GLVSODFHPHQW�GLUHFWO\�E\�PHDQV�RI�D�ORZHQHUJ\�GHYLFH�OLNH�D�SURSRUWLRQDO�HOHFWURPDJQHW�RU�D�VWHSSLQJ�PRWRU��+HDY\�DQGH[SHQVLYH�K\GUDXOLF�VHUYRPHFKDQLVPV�DUH�QR�ORQJHU�QHFHVVDU\�
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