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����,1752'8&7,21
:KDW� LV� WUDLQ� WLPLQJ�RU� WUDLQ�UHFRUGLQJ"�� ,W� LV� WKH�PHDQV�RI�UHFRUGLQJ�IDFWXDO�GDWD�UHODWLQJ�WR�D�WUDLQ� MRXUQH\��ZKLFK�VKRZV� WLPHV��VSHHGV��DFFHOHUDWLRQ�DQG�GULYLQJ� WHFKQLTXHV�DQG�ZKLFK�FDQ�EH�FRPSDUHG�ZLWK�H[SHFWDWLRQV�RU�KLVWRULFDO�UHFRUGV�
:K\� LV� LW�GRQH"� �7KHUH�DUH�PDQ\� UHDVRQV��EXW�PRVW� UHFRUGHUV�DUH�GULYHQ�E\�D� IDVFLQDWLRQ�RI�DVVHVVLQJ� WKH�SHUIRUPDQFH�RI� VWHHO�XSRQ�VWHHO�� DQG�PDQ�DQG�PDFKLQH�DJDLQVW� WKH�HOHPHQWV���7KLV� ZDV HVSHFLDOO\� VR� LQ� WKH� GD\V� RI� VWHDP�� ZKHUH� D� VWHDP� ORFRPRWLYH� KDG� LWV� RZQ�FKDUDFWHULVWLFV��DQG�HYHU\� UXQ�ZDV�VKDSHG�E\� WKH�FKDUDFWHU�DQG�GHWHUPLQDWLRQ�RI� WKH�PHQ�RQ�WKH� IRRWSODWH�� � ,Q� WKHVH� GD\V� RI� GLHVHO� DQG� HOHFWULF� WUDFWLRQ�� WKH� KXPDQ� HOHPHQW� KDV� DQ�LPSRUWDQW�� LI� OHVV� VLJQLILFDQW� SDUW�� WR� SOD\� LQ� WKH� RYHUDOO� DWWDLQPHQW�� � 7KLV� LV� GXH� WR� PRGHUQ�WHFKQRORJ\��ZKLFK� WHQGV� WR� UHVXOW� LQ� OHVV�YDULDEOH�SHUIRUPDQFH�� �+RZHYHU�� WKHUH� LV�VRPHWKLQJ�SHFXOLDUO\� VDWLVI\LQJ� DERXW� D� ���� WRQ�PDVV� URXQGLQJ� FXUYHV� DQG� FOLPELQJ VWHHS� JUDGLHQWV� DW�WKUHH�GLJLW�VSHHGV��ZKHUH�DELOLW\�WR�GHSOR\������SOXV�KS�GHSHQGV�RQ�WKH�LQWHJULW\�RI�HLJKW�FRQWDFW�SRLQWV�EHWZHHQ�ZKHHO�DQG�UDLO��HDFK�WKH�VL]H�RI�D�VPDOO�FRLQ�
:KDW�GRHV�WKH�UHFRUGHU�DFKLHYH"��6RPH�KDYH�D�IDVFLQDWLRQ�ZLWK�VSHHG��RWKHUV�DUH�LQWHUHVWHG�LQ�WKH�SRZHU�GHYHORSHG�E\�WKH�WUDFWLRQ�� �2WKHUV� WDNH�DQ�RYHUYLHZ�RI� WKH�FRPSOHWH� MRXUQH\�� �KRZ�GLG� WKH� WUDLQ� SHUIRUP� DJDLQVW� WKH� VFKHGXOH�� KRZ� ZDV� WLPH� JDLQHG� RU� ORVW�� KRZ� GRHV� WKLV�SHUIRUPDQFH�FRPSDUH�ZLWK�RWKHUV�RQ�WKH�VDPH�URXWH�ZLWK�WKH�VDPH�RU�RWKHU�W\SHV�RI�WUDFWLRQ��RU�GLIIHUHQW�URXWHV�ZLWK�WKH�VDPH�W\SH�RI�WUDFWLRQ��7KH�RXWSXW�IURP�WKH�H[HUFLVH�LV�WUDGLWLRQDOO\�D�ORJ��PRUH�RI�ZKLFK�ODWHU��EXW�FDQ�MXVW�DV�HDVLO\�EH�D�JUDSK��KLVWRJUDP�HWF�HWF�
,Q�VKRUW��WUDLQ�UHFRUGLQJ�LV�DERXW�PDNLQJ�D�KLVWRULFDO�UHFRUG�RI�WKH�GHYHORSPHQW�RI��SHUKDSV��WKH�PRVW�LPSRUWDQW�DVSHFW�RI�UDLO�WUDYHO�� KRZ�TXLFNO\�RU�SXQFWXDOO\�GR�WUDLQV�PDNH�WKHLU�MRXUQH\V���,W�LV�IRU�WKLV�UHDVRQ�WKDW�DOO�MRXUQH\V�� KRZHYHU�JRRG�RU�EDG�� FDQ�EH�LQWHUHVWLQJ��
7UDFWLRQ� UHFRUGLQJ� LV� D� ORQJ�HVWDEOLVKHG� SDVW�WLPH� DQG� LV� VWLOO� DV� UHOHYDQW� WRGD\� ZLWK�PRGHUQ�WUDFWLRQ�DV�LW�ZDV�D�KXQGUHG�\HDUV�DJR����
����7KH�SXUSRVH�RI�WKLV�JXLGH�
7KH�SXUSRVH�WKLV�JXLGH�LV�WR�SURYLGH�JXLGHOLQHV�RQ�JRRG�UHFRUGLQJ�SUDFWLFH��ZLWK�DGYLFH�WKDW�PD\�KHOS� WKH UHFRUGHU�� � ,W� LV� DVVXPHG� WKDW� WKH� UHFRUGHU�ZDQWV� WR�PDNH�D� GHWDLOHG� DVVHVVPHQW� RI�PRWLYH�SRZHU�SHUIRUPDQFH��UDWKHU�WKDQ�VLPSO\�PRQLWRU�SXQFWXDOLW\��ZKLFK�LV�RXWVLGH�WKH�VFRSH�RI�WKLV�ERRNOHW�
7KH�6RFLHW\� LV� SURDFWLYH� LQ� IRVWHULQJ�JRRG� UHFRUGLQJ�SUDFWLFH� DQG� UHFRJQLVHV� WKDW� WHFKQLTXHV�HYROYH� RYHU� WLPH� DV� LQGLYLGXDOV� LPSURYH� WKHLU� WHFKQLTXHV�� DQG� QHZ� WHFKQRORJ\� FUHDWHV�RSSRUWXQLWLHV� IRU�GLIIHUHQW�PHWKRGV�ZKLFK�FDQ� LPSURYH�DFFXUDF\�DQG�VLPSOLI\� WKH�FROOHFWLRQ�RI�GDWD�� �&RQVHTXHQWO\��PHWKRGV�DUH� LQFOXGHG� LQ� WKLV�� WKH� WKLUG�HGLWLRQ�RI� WKH�*XLGH��ZKLFK�FRXOG�QRW� KDYH� EHHQ�HQYLVDJHG�ZKHQ� WKH� ILUVW� HGLWLRQ�ZDV�SXEOLVKHG�� � 7KH�6RFLHW\�ZRXOG�ZHOFRPH�FRPPHQWV� DQG� VXJJHVWLRQV� WKDW� FRXOG� EH� LQFOXGHG� LQ� ODWHU� HGLWLRQV� RI� WKLV� JXLGH��&RPPHQWV�VKRXOG�EH�PDGH�WR�WKH�7HFKQLFDO�2IILFHU�
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7KH� JXLGH� ZLOO� H[SODLQ� FRQYHQWLRQDO� UHFRUGLQJ� WHFKQLTXHV� LQ� WHUPV� RI� SULQFLSOHV� RI� WLPLQJ��REWDLQLQJ�GLVWDQFH��JUDGLHQW�DQG�WUDFWLRQ�GDWD��HTXLSPHQW�UHTXLUHG��SUHSDUDWLRQ�IRU�WKH�MRXUQH\��WKH� MRXUQH\� LWVHOI�� DQG� WKH� WDVNV� UHODWLQJ� WR� WKH� ORJ�SUHSDUDWLRQ�� �5HFHQW� WHFKQRORJ\� FKDQJHV��LQFOXGLQJ�*36��DUH�GHDOW�ZLWK�ODWHU����
7KH�ERRNOHW�LV�SULPDULO\�DLPHG�DW�WKH�8.�HQWKXVLDVW��EXW�LW�LV�VWLOO�JHQHUDOO\�UHOHYDQW�WR�RYHUVHDV�WLPLQJ��6SHFLILF�IRUHLJQ�DGYLFH�PD\�EH�DGGHG�DW�D�ODWHU�GDWH�
��2%7$,1,1* '$7$
����5RXWH�GDWD
7R�EH�DEOH�WR�SURGXFH�D�ORJ�IURP�D WUDLQ�MRXUQH\��LW�LV�QHFHVVDU\�WR�IDPLOLDULVH�\RXUVHOI�ZLWK�WKH�URXWH�WR�EH�WUDYHOOHG��LQ�UHVSHFW�RI�WLPLQJ�SRLQWV���7KLV�LV�EHVW�DFKLHYHG�IURP�WKH�VRXUFHV�OLVWHG�ODWHU�� � ,W� ZLOO� EH� QRWHG� WKDW� DOO� ORFDWLRQV� DUH� UHIHUHQFHG� WR� GLVWDQFH� GDWD�� EDVHG� RQ� OLQH�VLGH�GLVWDQFH�SRVWV�� � ,W� FDQ�EH�VHHQ� WKDW� WUDLQ� WLPLQJ� LV�H[WUHPHO\�GHSHQGHQW�XSRQ� WKHVH� OLQH�VLGH�SRVWV��ZKHWKHU�LQ�WHUPV�RI�FDOFXODWLQJ�DYHUDJH�VSHHGV�RQ�WKH�QRQ�VWRS�����PLOH�UXQ�RU�EHWZHHQ�WZR�DGMDFHQW�TXDUWHU�PLOH�SRVWV���,Q�ERWK�FDVHV�WKH�DYHUDJH�VSHHG�LV�FDOFXODWHG��$YHUDJH�VSHHG� ��7RWDO�GLVWDQFH7RWDO�WLPH
�����6RXUFHV�RI�'LVWDQFH�,QIRUPDWLRQ
x 2IILFLDO�1HWZRUN�5DLO�SXEOLFDWLRQV��VXFK�DV�6HFWLRQDO�$SSHQGLFHV���7KHVH�FDQ�EH�LQWHUHVWLQJ��EXW� WKH\� DUH� QRW� DOZD\V� DFFXUDWH�� � 7KH� GDWD� PD\� EH� RXW� RI� GDWH� DQG� WKH� SRLQW� PD\� EH�LPSUHFLVH�DQG�XQFOHDU�x 536�8.�(XURSHDQ�'LVWDQFH�&KDUWV���7KH�536�FRQWLQXHV�WR�SURGXFH�QHZ�FKDUWV�DQG�XSGDWH�H[LVWLQJ�FKDUWV�GHWDLOLQJ�GLVWDQFHV�DW�VSHFLILF�SRLQWV�DW�DOO�VLJQLILFDQW� ORFDWLRQV�RQ�PRVW�8.�DQG�)UHQFK�PDLQ�OLQHV�x 2WKHU�FRPPHUFLDOO\�SURGXFHG�SXEOLFDWLRQV�ZKHUH�536�GDWD�LV�XQDYDLODEOH�x &UHDWLQJ� \RXU� RZQ� GDWD� E\� REVHUYDWLRQ� � E\� LQWHUSRODWLQJ� IURP� WLPHV� WDNHQ� DW� OLQHVLGH�GLVWDQFH�SRVWV�x %\�PHDVXULQJ�GLVWDQFHV�IURP�2UGQDQFH�6XUYH\�PDSV�
�����'LVWDQFH�SRVWV
%ULWDLQ¶V� UDLOZD\V� ZHUH� RULJLQDOO\� UHTXLUHG� E\� VWDWXWH� WR� PDUN� DOO� WKHLU� OLQHV� RXW� ZLWK� SRVWV� DW�TXDUWHU� PLOH� LQWHUYDOV� IRU� SULFLQJ� SXUSRVHV�� � 8VXDOO\� WKLV� KDV� EHHQ� GRQH� E\� SRVWV� RI� PDQ\�GHVLJQV��EXW�VRPHWLPHV�LW�ZDV�GRQH�E\�ZD\�RI�SODWHV�RQ�ZDOOV�RU�SDLQW�PDUNV�
7RGD\� WKH�PLOHSRVWV�KDYH�SULQFLSDOO\�DQ� LQIUDVWUXFWXUH�HQJLQHHULQJ�DQG�RSHUDWLRQDO� UHOHYDQFH��DQG� LQ� VSLWH� RI� PRVW� SURMHFWV� EHLQJ� GHVLJQHG� DQG� SODQQHG� LQ� PHWULF� IRUP�� GHWDLOV� RI� VSHHG�UHVWULFWLRQV�DQG�ORFDWLRQ�RI�LQIUDVWUXFWXUH�DUH�SXEOLVKHG�EDVHG�RQ�PLOHV�DQG�FKDLQV���7KHUH�DUH����FKDLQV� WR�D�PLOH�� �7KXV�D�TXRWHG�GLVWDQFH�RI������� LQGLFDWHV���PLOHV�DQG���FKDLQV�ZKLFK�FRQYHUWV�WR������PLOHV�
3UHVHQW�GD\�PLOHSRVW� VHULHV� UHIOHFW� WKH� SLHFHPHDO� DQG� KDSKD]DUG� GHYHORSPHQW� RI� WKH�%ULWLVK�UDLOZD\�V\VWHP�LQ�WKH���WK FHQWXU\���:KLOVW� LPSURYHPHQWV�WR�URXWHV�KDYH�EHHQ�PDGH��OLQHV�DUH�UDUHO\� UH�SRVWHG�� VR� WKHUH� FDQ� EH� GLVFUHSDQFLHV� LQ� WKH� WRWDOLW\� RI� WKH� URXWH� DQG� FKDQJHV� WR�PLOHSRVW�VHULHV�DORQJ�LW���'HWDLOV�DUH�JLYHQ LQ�WKH�536�'LVWDQFH�&KDUWV����
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0LOHSRVWV� FRPH� LQ� DOO� VKDSHV� DQG� VL]HV�� DQG� H[DPSOHV� DUH� VKRZQ� RQ� WKH� 536� ZHE�VLWH��ZZZ�UDLOSHUI�RUJ�XN��� � 6RPH� W\SHV� DUH� HDV\� WR� VSRW�� RWKHUV� DUH� LQIXULDWLQJO\� GLIILFXOW� WR� VHH��SDUWLFXODUO\�DW�VSHHG��ZKHQ�WKH\�DUH�GLUW\��KLGGHQ�E\�YHJHWDWLRQ��RU� LQ�SRRU� OLJKWLQJ�FRQGLWLRQV��([DPSOHV� DUH� 6KHQILHOG�1RUZLFK� DQG� 'DUOLQJWRQ�1HZFDVWOH�� � 0LOHSRVWV� DUH� JHQHUDOO\� RQ� RQHVLGH�RI�WKH�WUDFN�RQO\��DQG�GHWDLOV�DUH�VKRZQ�LQ�WKH�536�'LVWDQFH�&KDUWV���*HQHUDOO\��PLOHSRVWV�FDQ� EH� IRXQG� RQ� WKH� ³GRZQ´� VLGH�� H[FHSW� WKRVH� RI� WKH� IRUPHU� *UHDW� :HVWHUQ� DQG� 0LGODQG�5DLOZD\����$JDLQ��GHWDLOV�DUH�VKRZQ�LQ�WKH�536�'LVWDQFH�&KDUWV�
/RQGRQ� 8QGHUJURXQG� OLQHV� DUH� SRVWHG� LQ� NLORPHWUHV� RQO\�� DSDUW� IURP� WKH� 0HWURSROLWDQ� OLQH���&HUWDLQ� RWKHU� OLQHV� LQ� WKH� 8.� �H�J�� %HUZLFN�1HZFDVWOH�� KDYH� NLORPHWUH� SRVWV� DV� ZHOO� DV�PLOHSRVWV�
8QIRUWXQDWHO\��QRW�DOO�PLOHSRVWV�DUH�DFFXUDWHO\�SODFHG�DQG�VRPH�DUH�PLVVLQJ�� �7KH�FDXVHV�RI�PLV�SRVWLQJ�LQFOXGH�
x 7KH�]HUR�SRLQW�LV�QRW�ZKHUH�RQH�ZRXOG�H[SHFW�LW�WR�EH���IRU�H[DPSOH�WKH�H[ 0LGODQG�5DLOZD\�SRVWV�IURP�'HUE\�WR�:HVWHUOHLJK�DUH�PHDVXUHG�IURP�/RQGRQ�5RDG�-XQFWLRQ�DW�'HUE\��UDWKHU�WKDQ� WKH� FHQWUH� RI� � 'HUE\� VWDWLRQ�� DQG� WKH� *UHDW� :HVWHUQ� PLOHDJHV� DUH� EDVHG� RQ� WKH�ERXQGDU\�RI�UDLOZD\�SURSHUW\�LQ�3UDHG�6WUHHW��3DGGLQJWRQ��x 7KH�SRVW� LV�PLVSODFHG�E\�DFFLGHQW�RU�GHOLEHUDWHO\��IRU�H[DPSOH�EHFDXVH�LW�PLJKW�REVWUXFW�D�OHYHO�FURVVLQJ�x 0LV�PHDVXUHPHQW���7KHUH�DUH�QRWRULRXV�H[DPSOHV�ZKHUH�URXWHV�KDYH�EHHQ�SRRUO\�VXUYH\HG���7KH� PRVW� IDPRXV� URXWHV� LQ� WKLV� UHJDUG� DUH� WKH� :DWHUORR� WR� ([HWHU� DQG� %DVLQJVWRNH� WR�6RXWKDPSWRQ�OLQHV��UHVXOWLQJ�LQ�D�VPDOO�FXPXODWLYH�HUURU�RYHU�D�ORQJ�GLVWDQFH��$OVR�WKH�:HVW�&RDVW�DQG�*UHDW�(DVWHUQ�PDLQ�OLQHV��x 5H�DOLJQPHQW���:KHUH�WUDFNV�KDYH�EHHQ�UH�DOLJQHG�WR�VWUDLJKWHQ�RXW�FXUYHV��HUURUV�EHWZHHQ�VXFFHVVLYH�PLOHSRVWV�PD\�RFFXU�
$IIHFWHG�URXWHV�DUH�GHVFULEHG�LQ�WKH�536�'LVWDQFH�&KDUWV���7KH�UHFRUGHU�QHHGV�WR�EH�DZDUH�RI�WKH�ORFDWLRQ�RI�WKHVH�SUREOHPV�DV�WKH\�PD\�DIIHFW�WKH�DFFXUDF\�RI�WKH�ORJ�
�����&KRLFH�RI�WLPLQJ�SRLQWV
7LPLQJ� SRLQWV� DUH� XVHG� WR� EUHDN� XS� D ORJ� LQWR� D� VHULHV� RI� SDVVLQJ� WLPHV� WKDW� DUH� XVHIXO� LQ�FRPSDULQJ�MRXUQH\V�LQ�WHUPV�RI�WLPH�DQG�VSHHG�
7KH�FKRLFH�RI�ORFDWLRQV�ZKHUH�SDVVLQJ�WLPHV�DUH�WDNHQ�VKRXOG�EH�JRYHUQHG�E\�WKH�JROGHQ�UXOH�RI�WUDLQ�WLPLQJ�

5HFRUG�D�SUHFLVH�WLPH�DW�D�SUHFLVH�SRLQW�
1RWH�WKH�HPSKDVLV�RQ�D�SUHFLVH�SRLQW�UDWKHU�WKDQ�D�SUHFLVH�GLVWDQFH���,W�LV�YLWDO�WKDW�WKH�WLPLQJ�SRLQW�LV�NQRZQ�ZLWK�SUHFLVLRQ���WU\LQJ�WR�DVFHUWDLQ�WKH�FHQWUH�RI�D����FKDLQ�SODWIRUP�FDQ�UHVXOW�LQ�WLPLQJ� LQDFFXUDFLHV� RI� VHYHUDO� VHFRQGV�� EXW� LI� WKH� WLPH� LV� WDNHQ� DW� WKH� VWDWLRQ� IRRWEULGJH�� D�SUHFLVH�WLPH�FDQ�EH�WDNHQ�HYHU\�WLPH���6LPLODUO\��WDNLQJ�D�ODUJH�VWDWLRQ�EXLOGLQJ�DV�D�WLPLQJ�SRLQW�VKRXOG�EH�DYRLGHG�LQ�IDYRXU�RI�D�FDUHIXOO\�GHILQHG�SRLQW�RQ�LW��HJ�VWDWLRQ�H[LW��
:KLOVW�WKH�FKRRVLQJ�DQG�IUHTXHQF\�RI�WLPLQJ�SRLQWV�VKRXOG�EH�D�PDWWHU�RI�SHUVRQDO�WDVWH��536�'LVWDQFH� &KDUWV� LQGLFDWH� VXLWDEOH� SRLQWV�� ZLWK� GLVWDQFHV�� � +RZHYHU�� DV� D� PLQLPXP�� LW� LV�
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VXJJHVWHG� WKDW� DOO� RSHQ� VWDWLRQV�� SULQFLSDO� MXQFWLRQV�� VFKHGXOHG� WLPLQJ� SRLQWV�� VXPPLWV� DQG�VLJQLILFDQW�JUDGLHQW�FKDQJHV�VKRXOG�EH� LQFOXGHG�� � ,W� LV�UHFRPPHQGHG�WKDW�WLPLQJ�SRLQWV�DUH�QR�OHVV�WKDQ�RQH�PLQXWH�DSDUW��WKDW�536�SRLQWV�DUH�XVHG�ZKHUHYHU�SRVVLEOH��DQG�WKH�SDVVLQJ�SRLQW�LQFOXGHG�LQ�WKH�ORJ��HJ�IE��OF����/RJV�XVLQJ�RQO\�0LOHSRVWV�DV�WLPLQJ�SRLQWV�DUH�DFFHSWDEOH��
)RU VXEVHTXHQW� YHULILFDWLRQ�� WKH� PRUH� SRLQWV� LQFOXGHG� LQ� WKH� ORJ� WKH� EHWWHU�� DOWKRXJK� WLPLQJ�SRLQWV� OHVV� WKDQ�RQH�PLQXWH� DSDUW� VKRXOG� EH�DYRLGHG�DV��DW�KLJK�VSHHGV�� FDOFXODWHG�DYHUDJH�VSHHGV�PD\�DSSHDU�LQDFFXUDWH�DV�WLPHV�HYHQ�WR�KDOI�D�VHFRQG�PD\�QRW�EH�VXIILFLHQWO\�DFFXUDWH�
����*UDGLHQW�GDWD
7R�HQDEOH�FRPSDULVRQ�EHWZHHQ�SHUIRUPDQFH�RQ�GLIIHUHQW�URXWHV��LW�LV�QHFHVVDU\�WR�FRQVLGHU�WKH�HIIHFW� RI� JUDGLHQW�� � 7KH� EHVW� VRXUFH� RI� %ULWLVK� GDWD� LV� WKH� ³*UDGLHQW� 3URILOHV´� ERRN�� UHSULQWHG�RFFDVLRQDOO\�E\�,DQ�$OODQ���(OHYDWLRQ�GDWD�LV�UHTXLUHG�IRU�SRZHU�RXWSXW�FDOFXODWLRQV��
����7UDFWLRQ�UROOLQJ�VWRFN�GDWD
,Q�DVVHVVLQJ�SHUIRUPDQFH��ZHLJKW�DQG�SRZHU�QHHG�WR�EH�FRQVLGHUHG���:HLJKWV�SRVWHG�RQ�UROOLQJ�VWRFN�PD\�QRW�EH�VXIILFLHQWO\�DFFXUDWH�� �0RUH� UHOLDEOH� LQIRUPDWLRQ� LV�DYDLODEOH� IRU� ORFRPRWLYHV�DQG�FRDFKLQJ�VWRFN�IURP�³3ODWIRUP�)LYH´�SXEOLFDWLRQV�
����(TXLSPHQW�UHTXLUHG
7KH�HTXLSPHQW�UHTXLUHG�LV�
x DW� OHDVW� RQH� VWRS� ZDWFK�� $� VSDUH� LQ� FDVH� RI� IDLOXUH� LV� XVHIXO�� 7KLV� VKRXOG� EH� RI� D� GLJLWDO�HOHFWURQLF�W\SH���7KH�IROORZLQJ�JXLGDQFH�PD\�EH�XVHIXO�LQ�FRQVLGHULQJ�D�VXLWDEOH�VWRS�ZDWFK�

x $YRLG�ZDWFKHV�WKDW�GR�QRW�GLVSOD\�WLPHV�DERYH��VD\����PLQXWHV��RU�URXQG�LQ�ZKROH�VHFRQGV�DIWHU�D�VSHFLILF�WLPH�x (QVXUH�WKHUH�LV�D�ODS�IDFLOLW\�ZKLFK�DOORZV�WLPH�WR�EH�IUR]HQ���7KLV�HQDEOHV�WLPH�WR�EH�UHFRUGHG�DFFXUDWHO\�EHIRUH�UHVHWWLQJ�DQG�ORRNLQJ�IRU�WKH�QH[W�PLOHSRVW�x 7KHUH�VKRXOG�EH�FRQWLQXRXV�GLVSOD\�WR�����VHFRQG�RU�EHWWHU�)XUWKHU�DGYLFH�RQ�VWRSZDWFKHV�LV�FRQWDLQHG�RQ�WKH�536�:HE�6LWH�x 7KH�536�DOVR�UHFRPPHQGV�WKH�XVH�RI�D�KDQGKHOG�*36�UHFHLYHU��)XOO GHWDLOV�RI�KRZ�*36�DUH�EHVW�XVHG�FDQ�EH�VHHQ�LQ�6HFWLRQ���
(TXLSPHQW�EHVW�DYRLGHG�LV�

x $QDORJXH�ZDWFKHV�JHQHUDOO\�x 8VLQJ� D� VHFRQG� KDQG� RQ� DQ� DQDORJXH� ZULVW� ZDWFK� GXH� WR� WKH� LQDFFXUDF\� RI�UHFRUGLQJ�WR�DW�EHVW�RQH�VHFRQG�x 8VLQJ�D�VHFRQG�VWRS�ZDWFK�LQVWHDG�RI�D�ODS�IDFLOLW\�ZLOO�OHDG�RQO\�WR�FRQIXVLRQ�DQG�DQ�LQFUHDVHG�QXPEHU�RI�HUURUV�
����3UHSDUDWLRQ�IRU�WKH�MRXUQH\
7KH�IROORZLQJ�DUH�UHTXLUHG�IRU�WKH�MRXUQH\�
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x D�VWRS�ZDWFK��DV�GHVFULEHG�LQ�����DERYH���$�EDFN�XS�VWRS�ZDWFK�PD\�EH�XVHIXO�LI�WKH�EDWWHU\�IDLOV���$�VWRS�ZDWFK�RQ�D�GLJLWDO�ZULVW�ZDWFK�PD\�EH�VXIILFLHQW�x $Q�DPSOH�VXSSO\�RI�SHQV�DQG�SDSHU�H�J��UXOHG�QRWHERRN�RU�FDVK�ERRNx D�FOHDU�DQG�VLPSOH�PHWKRG�RI� OD\LQJ�RXW�QRWHV�GXULQJ�WKH�FRXUVH�RI�WKH�MRXUQH\���$�JULG�RI�WLPLQJ�SRLQWV�PD\�EH�XVHIXO�x DQ�DFFXUDWH�GLVWDQFH�FKDUW�DQG�SRVVLEO\�JUDGLHQW�SURILOH�IRU�WKH�URXWH�EHLQJ�WLPHG�
����7+(�-2851(<�,76(/)
����5HFRUGLQJ�WLPHV�XVLQJ�PLOHSRVWV
7KH�UHFRUGHU�VKRXOG�ILQG�D�ZLQGRZ�VHDW�RQ�WKH�PLOHSRVW�VLGH�RI�WKH�WUDLQ��SUHIHUDEO\�IDFLQJ�WKH�GLUHFWLRQ�RI�WUDYHO���7KH�VWRS�ZDWFK�VKRXOG�EH�VWDUWHG�DW�WKH�ILUVW�PRYHPHQW�RI�WKH�WUDLQ��DQG�WKH�DFWXDO�FORFN�WLPH�RI�GHSDUWXUH�VKRXOG�EH�QRWHG���6WRSZDWFKHV�VKRXOG�EH�]HURHG�IROORZLQJ�IDOVH�VWDUWV�DQG�GUDZLQJ�XS�PDQRHXYUHV�EXW�VKRXOG�QRW�EH�]HURHG�IRU�DQ�RSHUDWLRQDO�RU�VLJQDO�VWRS�WKDW� LV�QRW� IRU� WKH�XVH�RI�SDVVHQJHUV� �� �5HFRUGHUV�VKRXOG�QRWH� WLPHV� �WR� WKH�QHDUHVW� WHQWK�RU�KXQGUHGWK�RI�D�VHFRQG��DW�DV�PDQ\�PLOHSRVWV�DQG�WLPLQJ�SRLQWV�DV�SRVVLEOH�XVLQJ�WKH�ODS�IDFLOLW\�RI�D�VLQJOH�VWRSZDWFK���7KLV�DOORZV�WKH�UHFRUGHU�WR�VSRW�VHULRXV�WLPLQJ�RU�PLOHSRVW�HUURUV�
$Q�H[DPSOH�IROORZV�/RFDWLRQ 7LPH����P�V�GG� $Y�VSHHG��PSK�5($',1* ��������PS��� �������PS����ò ������� ����PS��� ������� ����PS����ò �������� ����0DLGHQKHDG ��������03����ô �������� ����03����ó �������� ����03����ô �������� ����
1RWH���WKH�DYHUDJH�VSHHG�UHIOHFWV�WKH�DYHUDJH�VSHHG�EHWZHHQ�WKH�PLOHSRVW�RQ�WKH�OLQH�DQG�WKH�SUHYLRXV�OLQH�
,W� ZRXOG� DSSHDU� WKDW� WKH� WUDLQ� LV� FUXLVLQJ� DW� DERXW� ��PSK� DQG� WKDW� WKH� WLPH� DW� PS��ò� LV�LQFRUUHFW��ZKLFK�UHVXOWV� LQ� WKH�WZR�HUURQHRXV�VSHHGV�RI������DQG�����PSK���&RQVHTXHQWO\�WKH�WLPH�DW�PS���ò�VKRXOG�EH� LJQRUHG��:LWKRXW�FRQWLQXRXV� ODS�UHFRUGLQJ�� WKH�HUURU�PD\�QRW�KDYH�EHHQ�DSSDUHQW�� � 7KLV� W\SH�RI�HUURU�PD\�EH�SLFNHG�XS�RQ� WKH� MRXUQH\�EXW� LV�PRUH� OLNHO\� WR�EHGHWHFWHG�GXULQJ�ORJ�SUHSDUDWLRQ��LQ�HLWKHU�FDVH�WKH�DERYH�VWDWHPHQWV�DUH�WUXH�
)URP� D� VLQJOH� ORJ� LW� LV� GLIILFXOW� WR� GHWHUPLQH�ZKHWKHU� WKLV� W\SH� RI� SUREOHP� LV� GXH� WR� LQFRUUHFW�SRVLWLRQLQJ�RI�WKH�PLOHSRVW�RU�UHFRUGHU�HUURU���+RZHYHU�LI�WKLV�VSHHG�YDULDWLRQ LV�FRQVLVWHQW�ZLWK�RWKHU�ORJV��ZKHQHYHU�PS���ò�LV�LQFOXGHG��WKHQ�LW�OLNHO\�WR�EH�D�PLOHSRVW� SRVLWLRQLQJ�HUURU�
:KLOVW� WLPHV� DW�0LOHSRVWV� VKRXOG� EH� UHFRUGHG� WR� HLWKHU� WHQWKV� RU� KXQGUHGWKV� RI� VHFRQG� OHYHO�DFFXUDF\��WLPHV�DW�SDVVLQJ�SRLQWV�RQO\�QHHG�WR�EH�UHFRUGHG�WR�WKH�QHDUHVW�KDOI�VHFRQG��
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7KH�HODSVHG� WLPH�DW�ZKLFK� WKH�EUDNHV�DUH�DSSOLHG�VKRXOG�EH�QRWHG�� WRJHWKHU�ZLWK�GXUDWLRQ�RI�VWRSV�DQG�WKH�FDXVH�RI�FKHFNV�LI�NQRZQ��
����7LPLQJ�WUDLQV�DIWHU�GDUN�RU�ZLWK�UHVWULFWHG�YLVLELOLW\
*36�LV�LGHDO�LQ�WKHVH FRQGLWLRQV��VHH���ODWHU���EXW�HYHQ�ZLWKRXW�*36��LW�LV�VWLOO�SRVVLEOH�WR�UHFRUG�ORJV�LQ�VXIILFLHQW�GHWDLO�WR�DVVHVV�WKH�TXDOLW\�RI�WKH�UXQQLQJ���$W�QLJKW��WKH�UHFRUGHU�FDQ�GLVFHUQ�PDQ\�OLQH�VLGH�IHDWXUHV���%\�WDNLQJ�SDVVLQJ�WLPHV�DW�WKHVH�SRLQWV��WR�WKH�QHDUHVW�����VHFRQG��LW�LV�XVXDOO\�SRVVLEOH� WR�ZRUN�RXW�D�VHULHV�RI�DYHUDJH�VSHHGV� IURP� WLPLQJ�SRLQWV�FORVHU� WRJHWKHU�WKDQ�FRQYHQWLRQDO� ORJV���7KH�6RFLHW\�KDV�EHHQ�H[SDQGLQJ�LWV�'LVWDQFH�&KDUWV�WR�LQFOXGH�WKHVH�GHWDLOHG�WLPLQJ�IHDWXUHV��
+RZHYHU�� LW� LV� HDV\� WR� EHFRPH� GLVRULHQWHG� GXULQJ� ORQJ� SHULRGV� RI� GDUNQHVV� ZLWKRXW� REYLRXV�UHOLDEOH�FRQILUPDWLRQ�RI�ORFDWLRQ��DQG�WKH�ORQJHU�WKH�GLVWDQFH�EHWZHHQ�SRLQWV��WKH�OHVV�DFFXUDWH�WKH�LQGLFDWLRQ�RI�DFWXDO�VSHHG�
��7851,1*�$�-2851(<�,172�$�/2*
:KDW� WKH� UHFRUGHU� FDQ� DFFRPSOLVK� RQ� WKH� WUDLQ� LV� GHSHQGHQW� XSRQ� WKH� H[WHQW� RI� HOHFWURQLF�DVVLVWDQFH�WKDW�LV�DYDLODEOH�DQG�WKH�PHQWDO�GH[WHULW\�RI�WKH�UHFRUGHU���$V�D�PLQLPXP��LW�ZRXOG�EH�D�OLVWLQJ�RI�SDVVLQJ�WLPHV�DW�PLOHSRVWV�DQG�WLPLQJ�SRLQWV���
����6SHHGV�IURP�PLOHSRVW�UHDGLQJV
,Q� HVWLPDWLQJ� VSHHGV�� UHFRUGHUV� VKRXOG� WU\� WR� HQVXUH� WKDW� VSHHGV�TXRWHG�DUH�DFFXUDWH� WR� WKH�QHDUHVW��PSK���$UHDV�WKDW�QHHG�WR�EH�FRQVLGHUHG�DUH�
x $YHUDJH�VSHHGV
5HFRUGHUV�VKRXOG�DSSUHFLDWH�WKDW�DOO�PLOHSRVW�VSHHGV�DUH�DYHUDJHV��DQG�WKDW�PD[LPXP�VSHHGV�PD\ EH�XQGHUVWDWHG�DQG�PLQLPD�RYHUVWDWHG���,QWHUSRODWLRQ�FDQ�EH�XVHG�WR�FDOFXODWH�VSHHGV�DW�SDVVLQJ�SRLQWV�� VHH�ODWHU
x $VVHVVPHQW�RI�KLJK�VSHHGV
2QH�KDV� WR�HQVXUH�WKDW� WKH�GLVWDQFHV�RYHU�ZKLFK�PLOHSRVW� WLPLQJ�DUH�UHFRUGHG�DUH�VXIILFLHQWO\�ORQJ�WKDW�OLNHO\�UHFRUGLQJ�HUURUV�GR�QRW�VLJQLILFDQWO\�DIIHFW�WKH�DYHUDJH�VSHHG�EHWZHHQ�PLOHSRVWV��)RU� LQVWDQFH��ZKHQ� WUDYHOOLQJ� RYHU�� VD\� ��PSK� UHDGLQJV� VKRXOG� EH� WDNHQ�HYHU\� KDOI�PLOH� DQG�RYHU����PSK�HYHU\�ô�PLOH�DVVXPLQJ�JUDGLHQW�LV�FRQVWDQW���
x ,Q� SUDFWLFH�� WKH� IUHTXHQF\� RI� PLOHSRVW� UHFRUGLQJV� LV� RIWHQ� OLPLWHG� E\� WKH� VWDPLQD� RI� WKH�UHFRUGHU�� � 1RWZLWKVWDQGLQJ� ZKDW� KDV� EHHQ� H[SODLQHG� DERYH�� KRZHYHU�� WKH�PRUH� UHDGLQJV�WDNHQ�WKH�EHWWHU�
x EUDNLQJ�� WKH�VSHHG�DW�D�WLPLQJ�SRLQW�ZKLOH�D�WUDLQ�LV�EUDNLQJ�LV�IDLUO\�PHDQLQJOHVV�DQG�D�QRWH�³EUDNLQJ´� LQ� WKH� ORJ� VKRXOG� EH� VXIILFLHQW�� � +RZHYHU�� WKH� WLPH� ZKHQ� EUDNLQJ� FRPPHQFHV�VKRXOG�EH�QRWHG�
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��� 3RWHQWLDO�LQDFFXUDFLHV
x 5HDFWLRQ�WLPHV
,W� LV� WKRXJKW� WKDW� D� UHDFWLRQ� WLPH� RI� ���� VHFRQG� LV� UHDOLVWLF� IRU� UDQGRP� HYHQWV�� � +RZHYHU�PLOHSRVWV�FDQ�EH�REVHUYHG�DKHDG��ZKLFK�PD\�LPSURYH�DFFXUDF\���6LPLODUO\��FDOFXODWHG�VSHHGV�UHVXOWV�DULVH�IURP�WZR�UHDGLQJV��VR�WKH�LQDFFXUDFLHV�LQ�WKH�ILUVW�UHDFWLRQ�WLPH�PD\�PLUURU�WKRVH�RI�WKH�VHFRQG�
x 3DUDOOD[�HUURUV
7KH�ZDWFK�VKRXOG�EH�VWRSSHG�ZKHQ� WKH�SRVW� LV�GLUHFWO\� OHYHO�ZLWK� WKH� UHFRUGHU�� �7KLV�PD\�EH�GLIILFXOW��SDUWLFXODUO\�ZKHQ�VHDWHG�EDFNZDUGV�WR�WKH�GLUHFWLRQ�RI�WUDYHO��DQG�LQ�WKH�YLFLQLW\�RI�PXOWL�WUDFN�VHFWLRQV�
x VOLJKW�GHOD\�LQ�SUHVVLQJ�WKH�EXWWRQ
7KLV�PD\�EH�GXH�WR�D�GHOD\�LQ�VLJKWLQJ�WKH�PLOHSRVW��RU�LI�WKHUH�LV�³SOD\´�LQ�WKH�VWRS�ZDWFK�EXWWRQ�
:KHQ�D�UHFRUGHU�IHHOV�WKDW�D�UHDGLQJ�PD\�EH�XQUHOLDEOH��KH�VKRXOG�PDNH�D�QRWH��DQG�H[DPLQH�WKH�UHVXOWLQJ�GDWD�ODWHU��GLVUHJDUGLQJ�LW��LI�HUURUV�DUH�LQGLFDWHG����
����7KH�&DOFXODWLRQ�RI�6SHHG
6SHHG� LV�GHILQHG�DV�GLVWDQFH�WLPH�� � ,I� WKH�GLVWDQFH�EHWZHHQ� WZR� WLPLQJ�SRLQWV� LV�H[SUHVVHG� LQ�GHFLPDO�PLOHDJH��WKH�IRUPXOD�LV�

$YHUDJH�VSHHG� ������[�VWZKHUH� V�LV�WKH�GLVWDQFH�EHWZHHQ�WLPLQJ�SRLQWV��GHFLPDO�PLOHV�W�LV�WKH�WLPH�WDNHQ�LQ�VHFRQGV���
7KH�IRUPXOD�ZRUNV�HTXDOO\�ZHOO�IRU�NLORPHWUHV�DV�IRU�PLOHV�
,Q�WKHVH�GD\V�RI�SRFNHW�FDOFXODWRUV��WKLV�LV�SUREDEO\�WKH�VLPSOHVW�PHWKRG�RI�FDOFXODWLRQ�LQ�YLHZ�RI�WKH�FRPSOLFDWLRQV�RI�FDOFXODWLQJ�GLVWDQFHV�LQ�PLOHV�DQG�FKDLQV�������RI�D�PLOH���+RZHYHU��PLQRU�URXQGLQJ� HUURUV� FDQ� DSSHDU� ZKHQ� GHFLPDO� PLOHDJHV� KDYH� EHHQ� FDOFXODWHG� IURP� PLOHV� DQG�FKDLQV�ZKLFK�KDYH�EHHQ�URXQGHG�WR�WZR�GHFLPDO�SODFHV��
)RU�PLOHSRVW� WLPLQJV��VSHHGV�FDQ�EH�FDOFXODWHG�IURP�WKH�DERYH�IRUPXOD�DQG�XVLQJ����PLOHV�LQ�YDULDEOH� V�� � ,I� WKH� UHDGLQJV�DUH� WDNHQ� OHVV� IUHTXHQWO\� WKDQ�ó�PLOH� LQWHUYDOV�� WKH� UHVXOW� FDQ�EH�PXOWLSOLHG�E\���IRU�KDOI�PLOH�UHDGLQJV����IRU�ô�PLOH�UHDGLQJV�DQG�VR�RQ�
8VLQJ�FKDLQV��WKH�IRUPXOD�LV��

$YHUDJH�VSHHG�� ���[�QW
ZKHUH Q� �WKH�GLVWDQFH�EHWZHHQ�WLPLQJ�SRLQWV��LQ�FKDLQV�
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W� �WKH�WLPH�WDNHQ�EHWZHHQ�WLPLQJ�SRLQWV��VHFRQGV�
,I�D�GLVWDQFH�RI��PLOH���FKDLQV� LV�FRYHUHG� LQ��P����VHFV��Q� �����FKDLQV�� W� ������VHFV�DQG�XVLQJ�WKH�DERYH�IRUPXOD�WKH�DYHUDJH�VSHHG�ZRXOG�EH�FDOFXODWHG�DV�����PSK
��/2*�35(6(17$7,21
����6WDQGDUG�/RJ
$� VWDQGDUG� 536� VW\OH� RI� ORJ� SUHVHQWDWLRQ� KDV� HYROYHG�� DQG� DOWKRXJK� HDFK� UHFRUGHU� KDV� KLV�SUHIHUUHG�PHWKRG��D�VWDQGDUG�IRUPDW�LV�UHTXLUHG�WR�SURGXFH�FRQVLVWHQF\��DQG�DYRLG�WKH�QHHG�WR�HGLW�HYHU\�ORJ�EHIRUH�SXEOLFDWLRQ���$�UHFRPPHQGHG�ORJ WHPSODWH�LV�VKRZQ�EHORZ�DQG�RQ�WKH�536�ZHEVLWH��ZZZ�UDLOSHUI�RUJ�XN��DQG�LV�H[SODLQHG�

7$%/(�5XQ�1R�'DWH�GD\7UDLQ0RWLYH�3RZHU/RDG��WRQV�:HDWKHU5HF�3RV�*36"
"""0LOHV 0 & /RFDWLRQ 6FK P V PSK $YH

������������������������������� /RJ�KHDGLQJV
5XQ�QR �'DWH�GD\ 6DW���-XQ�����7UDLQ �����6ZDQVHD�WR�<RUN0RWLYH�SRZHU �����/RDG�WRQV��SRZHU�ZHLJKW �����������������KS�WRQ�0N��DF:HDWKHU 'U\��ZDUP��QR�ZLQG5HFRUGHU�3RVLWLRQ�*36" )�&ROOLQV������1
5XQ�QR
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7KLV�PD\�EH�D�ILOLQJ�LQGH[LQJ�UHFRUG�IRU�WKH�UHFRUGHU��RU�LQ�DQ�DUWLFOH��D�FURVV�UHIHUHQFH�IURP�WKH�WH[W�WR�WKH�WDEOH�
'DWH
7KH�GD\�RI�WKH�ZHHN�LV�QHFHVVDU\��EHFDXVH�RI�WKH�GLIIHULQJ�VFKHGXOHV�DW�ZHHNHQGV���
7UDLQ
7KH�RULJLQDWLQJ�DQG� WHUPLQDWLQJ�SRLQWV�RI� WKH�WUDLQ�VKRXOG�EH�VWDWHG�� WRJHWKHU�ZLWK� WKH�VWDUWLQJ�WLPH�IURP�LWV�RULJLQDO�VWDUWLQJ�SRLQW��
0RWLYH�SRZHU
'HWDLOV�RI� ORFR�QDPHV��VHFWRU�FRGH�72&�DUH�RSWLRQDO��EXW�VKRXOG� UHODWH� WR� WKH�VLWXDWLRQ�DW� WKH�GDWH� RI� MRXUQH\�� UDWKHU� WKDQ� DW� WKH� WLPH� WKH� ORJ�ZDV� SXEOLVKHG��:KHUH� DSSURSULDWH�� WKH�'97�QXPEHU�DQG�ZKHWKHU�WKH�ORFRPRWLYH�LV�OHDGLQJ�RU�SURSHOOLQJ�VKRXOG�EH�QRWHG�
/RDG
)RU�DOO� UXQV�� WKH�UHFRUGHU�VKRXOG�DVFHUWDLQ� WKH�ZHLJKW�RI� WKH�WUDLQ�� LQFOXGLQJ�WKH�ORFRPRWLYH�� LQ�LPSHULDO� WRQV�� �7KLV�PD\�EH�IURP�WKH�SODWHG�ZHLJKW�RI� WKH�VWRFN�RU� IURP�SXEOLVKHG� LQIRUPDWLRQ�VXFK�DV�3ODWIRUP���*XLGHV���7KH�QXPEHU�RI�SDVVHQJHU�FRDFKHV�VKRXOG�EH�VKRZQ���+67�SRZHU�FDUV�DUH�DVVXPHG�WR�EH�ORFRPRWLYHV��EXW�GULYLQJ�PRWRU�FRDFKHV�IRU�'08V�DQG�(08V�VKRXOG�EH�FRXQWHG�DV�FRDFKHV���$�WUDLQ�OHG�E\�D�'97�FRPSULVLQJ���FRDFKHV�ZRXOG�EH�FRXQWHG�DV����
7KH�WDUH�ZHLJKW� WKH�FRDFKLQJ�VWRFN��LQFOXGLQJ�QRQ�SDVVHQJHU�FDUU\LQJ�YHKLFOHV��� DV�GHVFULEHG�DERYH�� IROORZHG�E\�WKH�JURVV�ZHLJKW� � � LQFOXGLQJ�SDVVHQJHUV�DQG� OXJJDJH�� DQG�WKHQ�WKH�WRWDO�ZHLJKW�� LQFOXGLQJ�WKH�ORFRPRWLYH�� DUH�VKRZQ���7KH�JURVV�ZHLJKW�ZLOO�LQFOXGH�'08�SRZHU�FDUV�
7KH�ZHLJKW�RI�WKH�SDVVHQJHUV�LV�GLIILFXOW�WR�DVVHVV���$Q�DSSURSULDWH�PHWKRG�LV�WR�FDOFXODWH�WKH�QXPEHU�RI�VHDWV�RQ� WKH� WUDLQ� �GHWHUPLQHG� IURP�WKH�3ODWIRUP��0XOWLSOH�8QLW�RU�&RDFKLQJ�6WRFN�*XLGH��DQG�PXOWLSO\� LW�E\� WKH�SHUFHQWDJH�RI� ILOOHG�VHDWV��DQG� WKHQ�DVVXPH����SDVVHQJHUV�SHU�WRQ�� �7KH� UHVXOWLQJ�JURVV�ZHLJKW� LV� WKHQ� URXQGHG� WR� WKH�QHDUHVW��� WRQV�� �'HWDLOV�RI�VLJQLILFDQW�FKDQJHV�GXULQJ�WKH�FRXUVH�RI�WKH�MRXUQH\�VKRXOG�EH�DVVHVVHG�
7KH�SRZHU�ZHLJKW�UDWLR�LV�WR�EH�HQFRXUDJHG���,W�JLYHV�DQ�LQGLFDWLRQ�RI�WKH�DFFHOHUDWLYH�FDSDFLW\�RI�WKH�WUDLQ�� WKH�KLJKHU�WKH�UDWLR�WKH�PRUH�UDSLGO\�FDQ�WKH�WUDLQ�DFFHOHUDWH���)RU�GLHVHO�SRZHUHG�WUDLQV� WKLV� LV� WKH� WRWDO� UDWLQJ� RI� DOO� WKH� HQJLQHV� �LQ� KRUVH� SRZHU�� GLYLGHG� E\� WKH� WRWDO� ZHLJKW��LQFOXGLQJ� WKH� ORFRPRWLYH�� �)RU�HOHFWULF� WUDLQV� WKH�FRQWLQXRXV�SRZHU�UDWLQJ� LV�XVHG��UDWKHU� WKDQ�DQ\�VKRUW�WHUP�UDWLQJ��HJ����PLQXWHV��
&RDFK�W\SH�VKRXOG�EH�VKRZQ��DV�LW�LV�UHOHYDQW�LQ�KRUVHSRZHU�FDOFXODWLRQV�
:HDWKHU
:LQG� VSHHG�DQG�GLUHFWLRQ�� YDULDEOH� DGKHVLRQ� FDXVHG�E\�SRRU� UDLO� FRQGLWLRQ��DQG� WKH�HIIHFW�RI�WHPSHUDWXUH� RQ� (76�(7+�� GHPDQGV�� DOO� DIIHFW� WUDLQ� SHUIRUPDQFH� DQG� VKRXOG� EH� UHFRUGHG� LI�UHOHYDQW�
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5HFRUGHU�SRVLWLRQ
7KH�UHFRUGHU¶V�SRVLWLRQ�LQ�WKH�WUDLQ�VKRXOG�EH�VSHFLILHG�LQ�UHODWLRQ�WR�WKH�WRWDO�QXPEHU�RI�YHKLFOHV�LQ�WKH�WUDLQ�� LQFOXGLQJ�SRZHU�FDUV DQG�ORFRPRWLYHV���,Q�WKLV�H[DPSOH�WKH�UHFRUGHU�ZDV�LQ�WKH�ILUVW�FRDFK�RI� WKH�WUDLQ��7KLV� LV�UHOHYDQW� LQ�FRPSDULQJ�ORJV�ZKHQ�WUDLQV�DUH�SDVVLQJ�WLPLQJ�SRLQWV�DW�VORZ�VSHHG���)RU� LQVWDQFH��D����FRDFK�WUDLQ�SDVVLQJ�SRLQW�$�DW���PSK�ZLOO� WDNH��VHFV�WR�SDVV�WKH�WLPLQJ�SRLQW���3DVVLQJ�SRLQW�%�DW���PSK�ZLOO�WDNH���VHFV���7KH�HODSVHG�WLPH�EHWZHHQ�SRLQWV�$�DQG�%�ZLOO�YDU\�E\�XS�WR���VHFV��GHSHQGLQJ�XSRQ�ZKHUH�RQ�WKH�WUDLQ�WKH�UHFRUGHU�LV�ORFDWHG���%\� QRWLQJ� WKH� SRVLWLRQ�� WKLV� YDULDWLRQ� FDQ� EH� WDNHQ� LQWR� DFFRXQW� DQG PD\� EH� UHOHYDQW� ZKHQ�PDNLQJ�FRPSDULVRQV�
*36"
7KLV� LQGLFDWHV�ZKHWKHU� WKH� VSHHGV�DUH� GHULYHG� IURP�*36�� � ,I� VR�� WKH\�DUH� OLNHO\� WR�EH� UHIOHFW�PRUH�DFFXUDWHO\�WKH�PLQLPXP�DQG�PD[LPXP�VSHHGV�RI�WKH�WUDLQ�
����7KH�ORJ�LWVHOI0LOHV 0������F /RFDWLRQ 6FK 0LQ6HF 0SK $YHUDJH
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0LOHDJHV
7ZR�FROXPQV�VKRXOG�EH�VKRZQ���7KH�ILUVW�FROXPQ�LV�WKH�GHFLPDO�PLOHDJH��VWDWHG�WR�WZR�GHFLPDO�SODFHV���7KLV�FDQ�EH�WKH�GLVWDQFH RI�WKH�WLPLQJ�SRLQW�IURP�WKH�SUHYLRXV�VWRSSLQJ�SRLQW��RU�LI�WDNHQ�IURP�WKH�6RFLHW\¶V�GLVWDQFH�FKDUWV��LW�PD\�EH�WKH�VWDUWLQJ�ILQLVKLQJ�SRLQW�RI�WKDW�SDUWLFXODU�FKDUW�
7KH�VHFRQG�FROXPQ�LQGLFDWHV�WKH�SRVLWLRQ�RI�WKH�WLPLQJ�SRLQW�LQ�PLOHV�DQG�FKDLQV�UHODWLYH�WR�WKH�PLOHSRVW�VHULHV���0RVW�ORJV�WKHVH�GD\V�DUH�UHFRUGHG�WR�WKH�QHDUHVW�FKDLQ�
$�FKDQJH�RU�GLVFUHSDQF\�LQ�PLOHSRVW�VHULHV��ZKLFK�RFFXUV�DW�:DWHU�2UWRQ�DV�DERYH��VKRXOG�E\�D�KRUL]RQWDO� OLQH� LQ� WKH�PLOHV� DQG� FKDLQV� FROXPQ� DW� WKH� SRLQW� ZKHUH� WKH� YDULDWLRQ� RFFXUV�� � 7KH�GLVWDQFH�LQ�PLOHV�DQG�FKDLQV�DW�WKLV�SRLQW�VKRXOG�EH�VKRZQ�IRU�ERWK�PLOHSRVW�VHULHV�
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$W� DQ\� VWDWLRQ� VWRS�� WKH� GLVWDQFH� VKRXOG� EH� WKH� SRLQW� DW� ZKLFK� WKH� WUDLQ� KDV� VWRSSHG���&RQVHTXHQWO\� WKH� SODWIRUP� QXPEHU� VKRXOG� EH�TXRWHG��ZKHUH� LW� LV� UHOHYDQW� IRU� FRPSDULVRQ�� WR�HQDEOH�WKH�GLVWDQFH�WR�EH�FDOFXODWHG���7KH�536�'LVWDQFH�&KDUWV�QRUPDOO\�JLYH�WKLV�LQIRUPDWLRQ�IRU�FRPELQDWLRQV�RI�WUDLQ�IRUPDWLRQV�DQG�SODWIRUPV�DW�VWRSSLQJ�SRLQWV�DQG�WHUPLQL���
:KHQ�XVLQJ�D� SODWIRUP�ZLWK� EXIIHU� VWRSV�D� WHUPLQDO� DOORZDQFH� LV� WDNHQ� LQWR�DFFRXQW�� �7KLV� LV�QHFHVVDU\�IRU�DFFXUDWH�FDOFXODWLRQ�RI�VWDUW�VWRS�DYHUDJH�VSHHGV��
/RFDWLRQ�
6WDWLRQ� VWRSV� RU�PDMRU� VWDWLRQV� FDQ� EH� VKRZQ� LQ� FDSLWDO� OHWWHUV�� � 7KH� SODWIRUP� LQIRUPDWLRQ� LV�UHOHYDQW� LI� WKHUH�DUH�GLIIHUHQW�VSHHG�UHVWULFWLRQV� LQWR�HDFK�SODWIRUP�� �7KH�536�GLVWDQFH�FKDUWV�KDYH�UHFHQWO\�LQFRUSRUDWHG�PRUH�GHWDLOHG�GDWD���&RQVHTXHQWO\��\RX�PD\�ZLVK�WR�DGG�WKH�WLPLQJ�IHDWXUH�WR�WKH�ORJ��HJ�IE�OF�RE����7KH�IUHTXHQF\�RI�WLPLQJ�SRLQWV�VKRXOG�EH�QR�OHVV�WKDQ�D�PLQXWH�DSDUW��DW�QRUPDO�OLQH�VSHHGV�
6FKHGXOHV
7KH�UHFRUGHU�VKRXOG�H[WUDFW�WKH�VFKHGXOHG�WLPH�DQG�ZKHWKHU�LW¶V�WKH�ZRUNLQJ�WLPHWDEOH��VRXUFH��1HWZRUN�5DLO��� SUHIHUUHG�� �ZWW���QDWLRQDO�SXEOLF�WLPHWDEOH��SWW���RU�75867�GHULYHG�
7LPHV
7KH�XVH�RI� WLPHV�WR� WKH�QHDUHVW�KDOI�VHFRQG��RU�EHWWHU��HOLPLQDWHV�LQDFFXUDFLHV�LQ�WKH�DYHUDJH�VSHHG�FDOFXODWLRQV�EHWZHHQ�WLPLQJ�SRLQWV�
7HPSRUDU\�VSHHG�UHVWULFWLRQV��WVU�
:KHUH�D�WHPSRUDU\�VSHHG�UHVWULFWLRQ��GHQRWHG�E\�OLQH�VLGH�VLJQV��FDXVHV�WKH�VSHHG�RI�WKH�WUDLQ�WR�YDU\�IURP�WKH�QRUP�LW VKRXOG�EH�QRWHG�LQ�WKH�ORJ���,I�NQRZQ��WKH�DFWXDO�VSHHG�UHVWULFWLRQ�EHLQJ�HQIRUFHG�VKRXOG�EH�QRWHG����7KH�PLQLPXP�DFWXDO�VSHHG�UHFRUGHG�WKDW�WKH�WUDLQ�QHJRWLDWHG�WKH�UHVWULFWLRQ� VKRXOG� EH� VKRZQ�� � 7KH� WVU�PD\� EH� VKRZQ� HLWKHU� LQ� WKH� VSHHG� FROXPQ� RU� JLYHQ� D�VHSDUDWH�URZ�LQ�WKH�ORJ�
3HUPDQHQW�VSHHG�UHVWULFWLRQV
3HUPDQHQW� VSHHG� UHVWULFWLRQV�� GHQRWHG� E\� OLQH�VLGH� ERDUGV�� QHHG� QRW� EH� LGHQWLILHG�� DOWKRXJK�WKH\�VKRXOG�EH�DSSDUHQW�IURP�WKH�VSHHG�YDULDWLRQV�
6LJQDO�FKHFNV
,I�D�WUDLQ�VORZV�EHFDXVH�RI�VLJQDOV�WKLV�VKRXOG�EH�VKRZQ�LQ�WKH�ORJ��HLWKHU�LQ�WKH�VSHHG�FROXPQ�RU�LQ�D�VHSDUDWH� URZ�� � �6KRXOG� WKH� WUDLQ�VWRS�RXW�RI�FRXUVH�� L�H��QRW�DW�D�ERRNHG�VWDWLRQ�WKHQ�WKH�HODSVHG�WLPH�IRU�WKH�VWRSV�DQG�UHVWDUWV�VKRXOG�EH�VKRZQ���:KHQ�SUHFLVH�PLQLPXP�VSHHGV�DUH�QRW�NQRZQ�EHFDXVH�RI�WKH�EUDNLQJ�FDSDELOLWLHV�RI�WKH�WUDLQ�EHWZHHQ�WZR�PLOHSRVWV��DQ�HVWLPDWH��WR�WKH�QHDUHVW��PSK�VKRXOG�EH�JLYHQ��:KHQ�D�PRGHUQ�WUDLQ�LV�EUDNLQJ�KHDYLO\�DW�D�WLPLQJ�SRLQW��QR�UHOLDEOH�VSHHG�FDQ�EH�DVVHVVHG���,Q�WKHVH�FLUFXPVWDQFHV�³EUDNLQJ´�UDWKHU WKDQ�DQ�HVWLPDWHG�VSHHG�VKRXOG�EH�VKRZQ���
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6SHHGV
6SHHGV� IURP�PLOHSRVWV�DUH�XVHG� WR�GHWHUPLQH� WKH�DVVHVVHG�VSHHG�DW� WLPLQJ�SRLQWV�EDVHG�RQ�DYHUDJH�VSHHGV�EHWZHHQ�PLOHSRVWV���7KH\�VKRXOG�EH�TXRWHG�WR�WKH�QHDUHVW�ZKROH�PLOH�SHU�KRXU���:KHUH�WZR�VSHHGV�DUH VKRZQ��WKH�ILUVW�VKRZV�WKH�VSHHG�DW�WKDW�WLPLQJ�SRLQW��DQG�WKH�VHFRQG�RU�WKLUG� VKRZV� WKH� IOXFWXDWLRQV� LQ� VSHHG�EHWZHHQ� WKDW� WLPLQJ�SRLQW� DQG� WKH�QH[W�� � � ,Q� WKH�HDUOLHU�H[DPSOH�� WKH�VSHHG�DW�PS����ZDV���PSK��EHIRUH�WKH�WUDLQ�DFFHOHUDWHG�WR���PSK�DQG�SDVVHGPS���ò�DW���PSK���KLJKOLJKWHG�LQ�EROG�RQ�ORJ�
$YHUDJH�VSHHGV
7KH�DYHUDJH� VSHHG�EHWZHHQ� WZR� WLPLQJ�SRLQWV� VKRXOG�EH�FDOFXODWHG�DV�H[SODLQHG�HDUOLHU�DQG�VKRZQ� LQ� LWDOLFV� WR� RQH�SODFH�RI� GHFLPDO�� �$Q\�DYHUDJH�VSHHG� WKDW�GRHV�QRW� IDOO� EHWZHHQ� WKH�PLQLPXP� DQG�PD[LPXP� VSHHGV� EHWZHHQ� WKH� WZR� SRLQWV� VKRXOG� EH� H[DPLQHG�� � 7KH� DYHUDJH�VSHHG�EHWZHHQ�3RLQW�$�DQG�3RLQW�%�VKRXOG�EH�VKRZQ�RQ�WKH�3RLQW�%�OLQH���7KH�DYHUDJH�VSHHG�LV�XVHG�IRU�FKHFNLQJ�DQG�ZLOO�QRW�QHFHVVDULO\�EH�SXEOLVKHG�
3XQFWXDOLW\
7KLV� VKRXOG� EH� VKRZQ� LQ� WKH� VSHHG� FROXPQ� ZKHUH� D� WUDLQ� KDV� D� VFKHGXOHG� VWRS�� � ,I� WKH�FRPSDULVRQ� LV�ZLWK�D�SXEOLF� WLPHWDEOH� LW�VKRXOG�EH�VKRZQ�WR� WKH�QHDUHVW�PLQXWH�DQG�DJDLQVW�D�ZRUNLQJ�WLPHWDEOH�WR�WKH�QHDUHVW�KDOI�PLQXWH���)RU�H[DPSOH��/�LQGLFDWHV�WZR�PLQXWHV�ODWH�DQG��(�WZR�PLQXWHV�HDUO\��57�ULJKW�WLPH�
8QFHUWDLQWLHV
7KHUH� FDQ� EH� LQVWDQFHV�ZKHQ� WKH� UHFRUGHU� LV� QRW� FRPSOHWHO\� VXUH� RI� WKH�DFFXUDF\�RI� FHUWDLQ�DVSHFWV�RI�WKH�GDWD���([DPSOHV�DUH
x ZKHUH�WKH�VSHHG�LV�XQFHUWDLQ�EHFDXVH�RI�WKH�YDULDELOLW\�RI�VSHHG�EHWZHHQ�WKH�WZR�PLOHSRVW�UHDGLQJV�RU�ZKHUH�WKH�WUDLQ�LV�DFFHOHUDWLQJ�GHFHOHUDWLQJ��'RQ¶W�TXRWH�VSHHGV�ZKHQ�WKH�WUDLQ�LV�EUDNLQJ�KHDYLO\�x ZLWK�PRGHUQ�W\SHV�RI�UROOLQJ�VWRFN��DQG�WKHLU�ODFN�RI�RSHQDEOH�ZLQGRZV���LW�PD\�EH�GLIILFXOW�WR�DVFHUWDLQ�WKH�UHDVRQ�IRU�WKH�EUDNLQJ�LQ�ZKLFK�FDVH�MXVW�UHFRUG�WKH�EUDNH�DSSOLFDWLRQ�DQG�WKH�UHGXFWLRQ�LQ�VSHHG�
,Q�FDVHV�RI�XQFHUWDLQW\��VSHHGV�VKRXOG�EH�H[FOXGHG�
��� *UDSKLFDO�SUHVHQWDWLRQ
7KLV�FDQ�EH�XVHIXO�
� WR�VKRZ�ORJ�VSHHGV�DW�D�JODQFH� WR�FRPSDUH�WZR�GLIIHUHQW�ORJV�LQ�WHUPV�RI�VSHHGV�DQG�DFFHOHUDWLRQ�GHFHOHUDWLRQ� WR�FRPSDUH�OLQH�VSHHG�ZLWK�DFWXDO�VSHHG�� WR�KLJKOLJKW�WKH�HIIHFW�RI�WHPSRUDU\�VSHHG�UHVWULFWLRQV�RQ�SHUIRUPDQFH
7KH�GLVDGYDQWDJH�LV�WKDW�LQGLYLGXDO�PD[LPXP�PLQLPXP�VSHHGV�PD\�QRW�EH�DFFXUDWHO\�GLVFHUQLEOH�IURP�WKH�JUDSK�GXH�WR�WKH�ZLGH�YDULDWLRQ�LQ�VSHHGV�WR�EH�VFDOHG�ZLWKLQ�WKH�JUDSK�
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����8VLQJ�*OREDO�3RVLWLRQLQJ�6\VWHP��*36���3HUKDSV�WKH�PRVW�UDGLFDO�� DQG�FRQWURYHUVLDO�� FKDQJH�LQ�WUDLQ�WLPLQJ�WHFKQLTXH�LQ�UHFHQW�\HDUV�LV� *36�� � ,W� LV� D� V\VWHP� RI� ��� QDYLJDWLRQDO� VDWHOOLWHV� ZKLFK� ZHUH� RULJLQDOO\� ODXQFKHG� E\� WKH�$PHULFDQ�PLOLWDU\��EXW�QRZ�DYDLODEOH�WR�DOO��2I�WKHVH�VDWHOOLWHV��KDOI�DUH�ORFDWHG�LQ�WKH�1RUWKHUQ�+HPLVSKHUH�DQG�KDOI�LQ�WKH�6RXWKHUQ��DQG�QRW�DOO�DUH�YLVLEOH�DW�DQ\�RQH�WLPH���,Q�LWV�PRVW�EDVLF�XVDJH��LW�LV�D�PHDQV�RI�UHFRUGLQJ�WKH�VSHHGV�RI�WKH�WUDLQ���,Q�LWV�PRUH�DGYDQFHG�DVSHFWV��LW�FDQ�ORFDWH�WLPLQJ�SRLQWV��FDQ�GRZQORDG�GDWD�WR�D�SF�DQG�H[SRUW�LW�WR�D�VSUHDGVKHHW
7KH�EHQHILWV�RI�*36�DUH�
x LQFUHDVHG� DFFXUDF\� RI� WUDLQ� VSHHGV� SHDNV� DQG� WURXJKV� �PLOHSRVW� VSHHGV� DUH� DYHUDJHV��ZKLOVW�*36�VSHHGV�DUH�LQVWDQWDQHRXV��x RSSRUWXQLWLHV�IRU�GHWDLOHG�UHFRUGLQJ�LQ�WKH�KRXUV�RI�GDUNQHVV�DQG�WLPHV�RI�UHVWULFWHG�YLVLELOLW\�XVLQJ�*36�VSHHGV�DQG�ZD\SRLQWVx WKH�DELOLW\� WR�GRZQORDG�GHWDLOHG�GDWD�WR�3&V�IRU� IXUWKHU�DQDO\VLV�DQG��XOWLPDWHO\� WR�SURGXFH�ORJV�
5HDGHUV�VKRXOG�QRW�EX\�RQH�RI� WKHVH�QDYLJDWRUV�� MXPS�RQ�D� WUDLQ�DQG�VWDUW� UHFRUGLQJ�VSHHGV�ZLWKRXW� EHLQJ� DZDUH� RI� WKHLU� RFFDVLRQDO� LQFRQVLVWHQFLHV�� � 7KHVH FKLHIO\� UHODWH� WR� WKH�FRQVHTXHQFHV� RI� SRRU� VLJQDO� VWUHQJWK� GXH� WR� WKH� IDFW� WKDW� D� UDLOZD\� FDUULDJH� LV� QRW� DQ� LGHDO�HQYLURQPHQW�WR�UHFHLYH�VLJQDOV��
7KHVH�SUREOHPV�PDQLIHVW�WKHPVHOYHV�LQ�WKH�IRUP�RI�
x 7KH�VLJQDO�LV�DFWXDOO\�ORVW��IRU�H[DPSOH�GXH�WR�WXQQHOV�RU�SRRU�VLJQDO�VWUHQJWK�
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7KH� UHFRUGHU� LV� DZDUH� WKDW� WKH� VLJQDO� KDV� EHHQ� ORVW�� DQG�PD\� KDYH� EHHQ� LQDFFXUDWH� IRU� WKH�SUHYLRXV� WKLUW\� VHFRQGV�� EXW� KH�PD\�QRW� KDYH�EDFN�XS�PHWKRGV�DYDLODEOH� WR� DVFHUWDLQ� VSHHG�GXULQJ�WKLV�SHULRG�
5HDGHUV� VKRXOG� EH� DZDUH� WKDW� *36� GRHV� QRW� ZRUN� LQ� VRPH�PRGHUQ� VWRFN� GXH� WR� D� FRDWLQJ�SURFHVV�DSSOLHG�WR�WKH�ZLQGRZV���
x 7KH�GLVSOD\HG�VSHHG�PD\�EH�LQDFFXUDWH�EXW�WKH�UHFRUGHU�LV�XQDZDUH�RI�LW
$� ILOWHU RSHUDWHV� ZKLFK� VXSSUHVVHV� VSHHGV� ZKLFK� DUH� VLJQLILFDQWO\� GLIIHUHQW� IURP� WKH�LPPHGLDWHO\�SUHFHGLQJ� VSHHG�� � 7KLV� LV� GXH� WR� SRVVLEOH� LQDFFXUDWH� VSHHG� UHDGLQJV� ZKHQ�LQFRUUHFW�SRVLWLRQV�DUH�EHLQJ� UHDG�E\� WKH�*36�ZKLFK�ZRXOG� UHVXOW� LQ� WKH�GLVSOD\�RI�HUURQHRXV�VSHHGV�� � 6LPLODUO\�� VSHHGV� RI� DFFHOHUDWLQJ� DQG� GHFHOHUDWLQJ� WUDLQV� PD\� DOVR� EH� VXSSUHVVHG���7KH�VLJQDO�PD\�EH�ORVW�DQG�VXEVHTXHQWO\�UHJDLQHG�ZLWKLQ�WKH�WKLUW\�VHFRQGV�DQG�WKH�VFUHHQ�ZLOO�³IUHH]H´� XQWLO� WKH� VLJQDO� LV� UHJDLQHG�� � +RZHYHU� WKH� UHFRUGHU� PD\� QRW� EH� DZDUH� RI� WKLV���'RZQORDGHG� WUDFNV� WR� 3&V� DUH� QRW� ILOWHUHG� LQ� WKLV� ZD\�� VR� HYLGHQFH� RI� DFFHOHUDWLRQ� DQG�HUURQHRXV�VSHHGV�DUH�DSSDUHQW�� �:KLOVW� LQFRUUHFW�VSHHGV�FDQ�EH�GLVFRXQWHG��WKH�UHFRUGHU�ZLOO�QRW�EH�DZDUH�RI�WKH�FRUUHFW�VSHHG�
5HDGHUV� VKRXOG� QRW� DVVXPH� WKDW�� GXH� WR� WKHVH� SUREOHPV�� UHFRUGHUV� VKRXOG� VWRS� XVLQJ�*36��WKH\� VKRXOG� WU\� WR� FRUURERUDWH� WKH� UHVXOWV� RI�*36�ZLWK� FRQYHQWLRQDO� GDWD�� � 7KH�PHWKRGV� DUH�GHVFULEHG�ODWHU�
536� 5HFRPPHQGDWLRQ� &RUURERUDWLRQ� RI� *36� RXWSXWV� LV� LPSRUWDQW�� 0HPEHUV� DUH� VWURQJO\�UHFRPPHQGHG��ZKHUH�SRVVLEOH�� WR�FRQWLQXH�UHFRUGLQJ�VWRSZDWFK�PLOHSRVW�UHDGLQJV� QRWLQJ�WKH�*36�VSHHG�DW�HDFK�SRVW���&RPSDULQJ�DYHUDJH�VSHHGV�EHWZHHQ�WLPLQJ�SRLQWV�ZLWK�*36�VSHHGV�LV� MXVW�DV�UHOHYDQW�IRU�D�*36�ORJ���*36�XQLWV�DUH�D�XVHIXO�WRRO�DQG�WKH\�IXOILO�D�UROH�VXSSRUWLQJ�FRQYHQWLRQDO� WUDLQ� WLPLQJ� HTXLSPHQW�� � $� SHUIHFW� GDWD� VRXUFH� GRHV� QRW� H[LVW�� VR� WUDLQ� WLPHUV�VKRXOG�HQVXUH�WKDW�WKH�WHFKQRORJ\�DYDLODEOH�LV�XVHG�WR�PD[LPLVH�WKH�DFFXUDF\�RI�WKH�GDWD�
���� &KRLFH�RI�*36�0DFKLQH�����
$GYLFH�RQ�WKH�FKRLFH�RI�VXLWDEOH�*36�PDFKLQHV�FDQ�EH�IRXQG�RQ�WKH�536�ZHE�VLWH� 7KH�FKRLFH�RI�*36�PDFKLQH�LV�PDLQO\�UHODWHG�WR�WKH�DPRXQW�RQH�LV�SUHSDUHG�WR�VSHQG���+RZHYHU��WKH�PRUH�H[SHQVLYH�SURGXFWV�WHQG�WR�KDYH�D�PDS�IDFLOLW\�ZKLFK�PD\�EH�OHVV�XVHIXO�IRU�WUDLQ�UHFRUGLQJ�WKDQ�IRU��VD\��ZDONLQJ�RU�VDLOLQJ���0RVW�RWKHU�SURGXFWV�DUH�IDLUO\�VLPLODU��EXW�FRQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�x WKH�DPRXQW�RI�GDWD� WKDW�FDQ�EH�YLHZHG� �RQ�D�VLQJOH�VFUHHQ�� ,W� LV�EHVW� WR�DYRLG�FRQWLQXDOO\�VZLWFKLQJ�IURP�VFUHHQ�WR�VFUHHQ���&DQ�WKH�XVHU�GHILQH�WKH�ILHOGV�KH�UHTXLUHV"x ZKHWKHU�DQ�DFFXUDWH��VWRS�ZDWFK�IDFLOLW\�LV�DYDLODEOHx KRZ� VHYHUH� LV� WKH� ILOWHU"� $� SURGXFW� VXLWDEOH� IRU� ZDONHUV� PD\� QRW� UHDFW� SURPSWO\� WR�DFFHOHUDWLRQ�DQG�GHFHOHUDWLRQ�RI�WUDLQV�x FDQ�WKH�GDWD�EH�GRZQORDGHG"x ZKHWKHU�WKH�ORFDWLRQ�RI�VDWHOOLWHV�LV�VKRZQx LI�WUDFNV�DUH�UHTXLUHG��LV�IUHTXHQF\�XVHU�GHILQDEOH"���$�WUDFN�LV�D�KLVWRU\�RI�WKH�GDWD�FROOHFWHG�E\� WKH� PDFKLQH� LQ� WKH� IRUP� RI� SRVLWLRQDO� GDWD�� WLPHV�� VSHHGV� DQG� GLVWDQFHV� WUDYHOOHG�� ,W�QRUPDOO\�FDQQRW�EH�DFFHVVHG�IURP�WKH�*36��EXW�FDQ�EH�GRZQORDGHG�WR�WKH�PDS�VRIWZDUH��DQG�WKHQ�H[SRUWHG�LQWR�D�VSUHDGVKHHW�WR SURGXFH�ORJV���7KH�IUHTXHQF\�LV�UHOHYDQW�DV�ORQJHU�SHULRGV�PD\�UHVXOW�LQ�OHVV�IUHTXHQW�UHDGLQJV�WKDQ�GDWD�IURP�PLOHSRVWV��DQG�DOVR��WKH�VSHHGV�
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DUH� FDOFXODWHG� DVVXPLQJ� WUDYHO� LV� LQ� D� VWUDLJKW� OLQH�� � 2Q� FXUYHV�� WKLV�PD\� XQGHUVWDWH� WKH�DFWXDO�VSHHGV�LI�UHDGLQJV�DUH�QRW�WDNHQ�IUHTXHQWO\�x +RZ�PDQ\�ZD\SRLQWV�DQG�WUDFNORJ�UHDGLQJV�FDQ�EH�VWRUHG�RQ�WKH�*36�XQLW"x ,Q� YLHZ�RI� WKH�SUREOHPV� UHODWLQJ� WR�VLJQDO�TXDOLW\��KRZ�HIIHFWLYH� LV� WKH� ILWWHG�DQWHQQDH�DQG�FDQ�DQ�H[WHUQDO�RQH�EH�DWWDFKHG"�������8VH�RI�*36�GDWD� IRU�GLVWDQFHV� *36�VKRXOG�QRW�EH�XVHG� IRU�GLVWDQFH�GDWD��DQG�*36�DOWLWXGH�GDWD�LV�SDUWLFXODUO\�LQDFFXUDWH
���� 5HFRUGLQJ�WLPHV�XVLQJ�*36
7LPHV� VKRXOG� QRW� EH� UHFRUGHG� XVLQJ� D� *36� XQOHVV� WKH� PDFKLQH� FRPHV� FRPSOHWH� ZLWK� D�VWRSZDWFK�IDFLOLW\�DFFXUDWH�WR�����VHFRQGV�2Q� OLQHV� ZLWK� QXPHURXV� WXQQHOV� DQG�� FRQVHTXHQWO\�� ZKHUH� FRQWLQXRXV� VLJQDO� UHWHQWLRQ� LV�XQOLNHO\�� UHFRUGHUV� PD\� ZLVK� WR� DEDQGRQ� *36� RQ� WKHVH� VHFWLRQV�� DQG� UHO\� RQ� WLPLQJ� IURP�PLOHSRVWV�
���� 8VLQJ�VSHHGV�WDNHQ�IURP�*36�UHDGLQJV
6SHHGV� FDQ� HDVLO\� EH� WDNHQ� IURP� *36� QDYLJDWRUV�� 7R� HVWDEOLVK� LQWHUYHQLQJ� PD[LPXP� DQG�PLQLPXP�VSHHGV��LW�PD\�EH�DGYLVDEOH�WR�QRWH�UHDGLQJV�HYHU\��VD\�����VHFRQGV�LQ�WKH�IROORZLQJ�IDVKLRQ���
7LPH 6SHHGV��PSK�0LQV 6HFV� �� �� �� �� ��
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7KLV� PHWKRG� RI� WDEXODWLRQ� PD\� SURPSW� WKH� UHFRUGHU� WR� FRQVLGHU� ZKHWKHU� VSHHGV� KDYH� EHHQ�VXSSUHVVHG�DV�H[SODLQHG�HDUOLHU���,Q�WKH�DERYH�H[DPSOH�WKH�VSHHGV�DW��P��V�DQG��P��V�ORRN�VXVSLFLRXV��DQG�PD\�LQGLFDWH�WKDW�WKH�VFUHHQ�³IUR]H´�XQWLO�D�VLJQDO�ZDV�UH�HVWDEOLVKHG�DW��P��V���,Q�WKHVH�FLUFXPVWDQFHV��LI�D�VSHHG�LV�UHTXLUHG�DW�D�WLPLQJ�SRLQW�ZKHUH�WKH�VSHHG�LV�VXVSHFW��RU�WKH� VLJQDO� KDV� EHHQ� ORVW�� UHFRUGHUV� PD\� ZLVK� WR� HVWLPDWH� WKH� VSHHG DQG� HQFORVH� LW� ZLWKLQ�EUDFNHWV�RQ�WKH�ORJ�
,I� LW�QRW�SRVVLEOH� WR�FRPSDUH�PLOHSRVW�ZLWK�*36�VSHHGV�� IRU�H[DPSOH�DW�QLJKW�RU�GXH� WR�SRRU�YLVLELOLW\��WKHQ��DV�D�PLQLPXP��WKH�DYHUDJH�VSHHG�EHWZHHQ�WLPLQJ�SRLQWV�VKRXOG�EH�FKHFNHG�WR�HQVXUH�LW�OLHV�EHWZHHQ�WKH�PLQLPXP�DQG�PD[LPXP�VSHHG�
$QG�ILQDOO\�«�
:H� KRSH� WKDW� WKLV� LQWURGXFWLRQ� KDV� JLYHQ� UHDGHUV� XQIDPLOLDU� ZLWK� WLPLQJ� WHFKQLTXHV� WKH�LQIRUPDWLRQ� WKH\� QHHG� WR� SURGXFH� ORJV�� )RU� WKRVH� PHPEHUV� ZLWK� H[SHULHQFH� RI� WUDFWLRQ�SHUIRUPDQFH�� ZH� KRSH� LW� KDV� JLYHQ� WKHP LQIRUPDWLRQ� WKDW� ZLOO� HQDEOH� WKHP� WR� LPSURYH� WKHLU�UHFRUGLQJ�WHFKQLTXHV�
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