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,,��� 3UREOHP�)RUPXODWLRQ
7KH�KRS�E\�KRS�,3�URXWLQJ�OLPLWV�WKH�IXOILOOPHQW�RI�4R6�UHTXLUHPHQWV�RI�PXOWLPHGLD�DSSOLFDWLRQV�PDLQO\�EHFDXVH�RI�SURSDJDWLRQ� GHOD\� DQG� QHWZRUN� FRQJHVWLRQ�� 7KH�SURSDJDWLRQ�GHOD\�LV�D�GLUHFW�FRQVHTXHQFH�RI�WKH�VL]H�RI�WKH�URXWLQJ�WDEOHV�DQG�WKH�WLPH�UHTXLUHG�WR�VHDUFK�RQ�WKHP��7KH�FRQJHVWLRQ�KDSSHQV�DV�D�FRQVHTXHQFH�RI�URXWLQJ�SURWRFROV�FKRLFHV�IRU�VKRUW�SDWK�URXWHV�RU�ORZ�FRVW�OLQNV��$V�D�UHVXOW��WUDIILF�WHQGV�WR�FRQFHQWUDWH�RYHU�D�IHZ�OLQNV�%\�VZLWFKLQJ�LQWHQGV�WR�PLQLPL]H�WKH�SURSDJDWLRQ�GHOD\�VSHHGLQJ�URXWLQJ�GHFLVLRQV��7UDIILF�HQJLQHHULQJ�LV�LQWHQGHG�WR�PLQLPL]H�QHWZRUN�FRQJHVWLRQ�WKURXJK�UDWLRQDO�URXWLQJ�(YDOXDWH� WKH� QHWZRUN� SHUIRUPDQFH� WKURXJK� EDQGZLGWK�DOORFDWLRQ� DQG� RFFXSDQF\� WR� SURYLGH� 4R6� IRU� 7&3�8'3�GDWD�VWUHDPV�LV�WKH�PDLQ�IRFXV�RI�WKLV�SDSHU��7R�GR�WKLV��LW�ZLOO� EH� XVHG� WKH� IUDPHZRUN� SURSRVHG� DQG� LW� ZLOO� EH�PHDVXUH�WKH�EDQGZLGWK�7KH�EDVLFV�RI�WUDIILF�HQJLQHHULQJ�DQG�FRQVWUDLQW�URXWLQJ�FRQFHSWV�DUH�SUHVHQWHG�DW�VHFWLRQ�,,,��6HFWLRQ�,9�FRPSULVHV�WKH� IUDPHZRUN� DQG� VFHQDULRV� FKRVHQ�� 6HFWLRQ�9� SUHVHQWV�WKH�VLPXODWLRQ�UHVXOWV��D�FRQFOXVLRQ�DQG�IXUWKHU�ZRUNV�DUH�FRPPHQWHG�DW�VHFWLRQ�9,�

,,,� 7UDIILF�HQJLQHHULQJ�DQG�ODEHO�GLVWULEXWLRQ�FRQFHSWV�DQG�SURWRFROV
$� 7UDIILF�(QJLQHHULQJ

7UDIILF� HQJLQHHULQJ� FRQWUROV� WKH� QHWZRUN� ZRUNORDG� WR�SUHYHQW� FRQJHVWLRQ� RFFXUUHQFHV�� ,W� DVVXPHV� WKH� PDLQ�FDXVHV�RI�FRQJHVWLRQ�DV�WKH�ODFN�RI�QHWZRUN�UHVRXUFHV�DQG�WKH� XQEDODQFHG� WUDIILF� GLVWULEXWLRQ�� 7R� VROYH� UHVRXUFH�VKRUWDJH� SUREOHPV�� LV� WR� LQFUHDVH� WKH� QHWZRUN�LQIUDVWUXFWXUH�� 7KH� VROXWLRQ� IRU� XQEDODQFHG� WUDIILF�GLVWULEXWLRQ�UHTXLUHV�WUDIILF�PHDVXUHPHQW��FKDUDFWHUL]DWLRQ�DQG�PRGHOLQJ�WR�FRQWURO�LW�RYHU�D�QHWZRUN��7KURXJK�7UDIILF�(QJLQHHULQJ� DQ� LQFUHDVH� RQ� QHWZRUN� SHUIRUPDQFH� LV�H[SHFWHG�WR�RFFXU�WKURXJK�UDWLRQDO�UHVRXUFH�XWLOL]DWLRQ��7KH�QHWZRUN� SHUIRUPDQFH� HYDOXDWLRQ� FRQVLGHUV� EDQGZLGWK��GHOD\��GHOD\�MLWWHU�DQG�SDFNHW�ORVV�DPRQJ�RWKHUV��



,Q� JHQHUDO�� WKHUH� H[LVW� WZR� 7UDIILF� (QJLQHHULQJ�DSSURDFKHV�>��@�
� 03/6�7(�� WKLV� DSSURDFK� UHOLHV� RQ� DQ� H[SOLFLWO\�URXWHG�SDUDGLJP��ZKHUHE\�D�VHW�RI�URXWHV��SDWKV��LV�FRPSXWHG� RIIOLQH� IRU� VSHFLILF� W\SHV� RI� WUDIILF�� ,Q�DGGLWLRQ�� DSSURSULDWH� QHWZRUN� UHVRXUFHV� �H�J���EDQGZLGWK�� PD\� EH� SURYLVLRQHG� DORQJ� WKH� URXWHV�DFFRUGLQJ�WR�SUHGLFWHG� WUDIILF�UHTXLUHPHQWV��7UDIILF�LV�G\QDPLFDOO\�URXWHG�ZLWKLQ�WKH�HVWDEOLVKHG�VHWV�RI�URXWHV�DFFRUGLQJ�WR�QHWZRUN�VWDWH�� ,3�7(�� WKLV� DSSURDFK� UHOLHV� RQ� D� OLEHUDO� URXWLQJ�VWUDWHJ\�� ZKHUHE\� URXWHV� DUH� FRPSXWHG� LQ� D�GLVWULEXWHG� PDQQHU�� DV� GLVFRYHUHG� E\� WKH� URXWHUV�WKHPVHOYHV��$OWKRXJK� URXWH� VHOHFWLRQ� LV� SHUIRUPHG�LQ� D� GLVWULEXWHG� IDVKLRQ�� WKH� 4R6�EDVHG� URXWLQJ�GHFLVLRQV�DUH�FRQVWUDLQHG�DFFRUGLQJ�WR�QHWZRUNZLGH�7(� FRQVLGHUDWLRQV� PDGH� E\� WKH� GLPHQVLRQLQJ� DQG�G\QDPLF�URXWLQJ�DOJRULWKPV��7KH�ODWWHU�G\QDPLFDOO\�DVVLJQV� FRVWV� PHWULFV� WR� HDFK� QHWZRUN� LQWHUIDFH��5RXWH� FRPSXWDWLRQ� LV� XVXDOO\�EDVHG�RQ� VKRUWHVW� RU�ZLGHVW�SDWK�DOJRULWKPV�UHODWHG� WR� WKH�DVVLJQHG� OLQN�FRVWV�� ,Q�RUGHU� WR�DOORZ� URXWHV� WR�EH�FRPSXWHG�SHU�WUDIILF� W\SH� RU� FODVV�� D� OLQN� PD\� EH� DOORFDWHG�PXOWLSOH�FRVWV��RQH�SHU'6&3�
,Q� WKLV� DUWLFOH�� LW� LV� FRQVLGHUHG� RQO\� WKH� 03/6� EDVHG�DSSURDFK�

%� &RQVWUDLQW�%DVHG�5RXWLQJ
7KH� FRPPRQ� URXWLQJ� SURFHVVHV� FRQVLGHU� WKH� VKRUWHVW�SDWK� �5,3� URXWLQJ� LQIRUPDWLRQ� SURWRFRO�� >��@� RU� WKH�DVVRFLDWHG�ZHLJKW�RI�HDFK�OLQN��263)� RSHQ�VKRUWHVW�SDWK�ILUVW�� >��@� WR� IRUZDUG� LQFRPLQJ� GDWD� IORZV�� %RWK� URXWLQJ�WHFKQLTXHV�GR�QRW�FRQVLGHU�4R6�UHTXLUHPHQWV�RI�WKH�IORZV��$�FRQVWUDLQW�EDVHG�URXWLQJ�DSSOLHV�PHWULFV�OLNH�EDQGZLGWK��GHOD\� DQG� MLWWHU� RQ� WKH� IRUZDUGLQJ� GHFLVLRQ� SURFHVV� >��@��7KLV� GHFLVLRQ� LV� EDVHG� RQ� UHVRXUFH� DYDLODELOLW\� DQG�XWLOL]DWLRQ�DQG�WKH�GDWD�IORZ�4R6�UHTXLUHPHQWV��7KH�PDLQ�JRDOV�RI�WKH�FRQVWUDLQW�EDVHG�URXWLQJ�DUH�D��G\QDPLFDO�FKRLFH�RI�SRVVLEOH�SDWKV�� WR�FKRRVH�D�SDWK�IURP� D� ODUJH� VHW� RI� SRVVLEOH� SDWKV�� ZKLFK� KDV� KLJK�SUREDELOLW\� RI� VDWLVI\� WKH� GDWD� IORZ� 4R6� UHTXLUHPHQWV��7KH� FKRLFH� FDQ� EH� EDVHG� RQ� IDFWRUV� OLNH� SDWK� FRVWV��LQWHUQHW�SURYLGHU��WLPHWDEOH��HWF��E� 5HVRXUFH� RSWLPL]DWLRQ�� EDVHG� RQ� HIILFLHQW� UHVRXUFH�XVH� WR� LQFUHDVLQJ� WRWDO� QHWZRUN� WKURXJKSXW� IRU�H[DPSOH��([DPSOHV� RI� FRQVWUDLQW EDVHG� URXWLQJ� SURWRFRO� IRU�4R6�SHUIRUPDQFH� LV� WKH�([SOLFLW�5RXWLQJ� �(5�� DQG�&RQVWUDLQW�5RXWLQJ� �&5��� 7KH� ([SOLFLW� 5RXWLQJ� �(5�� LV� GHILQHG�DXWRPDWLFDOO\� RU� E\� WKH� QHWZRUN� PDQDJHU� DQG� FDQ� EH�GLIIHUHQW� IURP� WKH� RQH� HVWDEOLVKHG� E\� D� URXWLQJ� SURWRFRO�OLNH� 263) IRU� H[DPSOH�� 7KH� 4R6� URXWLQJ� DOORZV� WKH�PDQDJHU� WKH� FKRLFH� RI� D� SDWK� ZLWK� QRQ�FRQJHVWHG� OLQNV��

7KH�&RQVWUDLQW�5RXWLQJ� �&5�� URXWHV�DUH�FKRVHQ�EDVHG�RQ�SDUDPHWHUV�OLNH�UHTXLUHG�EDQGZLGWK�IRU�GDWD�IORZV��
&� /DEHO� 'LVWULEXWLRQ� 3URWRFRO� �/'3�� DQG� &RQVWUDLQW�5RXWLQJ�± /DEHO�'LVWULEXWLRQ�3URWRFRO��&5�/'3�
03/6� QHHGV� DQRWKHU� SURWRFRO� WR� GLVWULEXWH� ODEHOV�� 7KH�ODEHO�GLVWULEXWLRQ�SURWRFRO�LV�GHILQHG�DV�D�VHW�RI�QHFHVVDU\�SURFHGXUHV�IRU�D�/65�WR�QRWLI\�DQRWKHU�/65�DERXW�WKH�ODEHO�PHDQLQJ� IRU� WKH� WUDIILF� IRUZDUGHG� EHWZHHQ� RU� WKURXJK�WKHP��7KHUH�LV�QR�XQLTXH�SURWRFRO�IRU�ODEHO�GLVWULEXWLRQ�7KH� /'3� FUHDWHV� /63V� FRQVLGHULQJ� QHWZRUN� OD\HU�LQIRUPDWLRQ� SURYLGHG� E\� WKH� URXWLQJ� SURWRFRO�� 263)� IRU�H[DPSOH�� RU� SURYLGHG� E\� DQ� H[SOLFLW� URXWLQJ� ZKHUH� WKH�QHWZRUN�PDQDJHU�SUHYLRXVO\DVVLJQ�WKH�URXWHV��2QFH�D�)(&�LV� DVVLJQHG� WR� D� ODEHO� E\� WKH� /'3�� DQ� HQG�WR�HQG�FRQQHFWLRQ�LV�HVWDEOLVKHG�IRU�GDWD�WUDQVPLVVLRQ��7ZR�/65V�H[FKDQJLQJ�ODEHO�LQIRUPDWLRQ�DUH�NQRZQ�DV�/'3�SHHUV�DQG�D� VHVVLRQ� LV� VHW� XS� EHWZHHQ� WKHP��$� /63� VHVVLRQ� DOORZV�HDFK�SHHU�WR�OHDUQ�DERXW�WKH�ODEHO�PDSSLQJ�RI�LWV�SHHU��RQ�D�EL�GLUHFWLRQDO�ZD\��7KH�&5�/'3�LV�D�/'3�H[WHQVLRQ�VHW�VSHFLDOO\�GHVLJQHG�WR� PDNH� WKH� FRQVWUDLQW� EDVHG� URXWLQJ� HDVLHU�� 7KH� PDLQ�GLIIHUHQFHV�IURP�WKH�/'3�DUH�� D�QXPEHU�RI�H[WHQVLRQV�ZHUH�DGGHG�WR�SURYLGH�VHW�XS�DQG�/63V�PDLQWHQDQFH�>�@�� WKH�SDWK�GHILQHG�E\� WKH�&5�/'3� LV�QRW�QHFHVVDULO\� � WKH�VDPH�GHILQHG�E\�WKH�URXWLQJ�SURWRFRO�

'� 5HVRXUFH� UHVHUYDWLRQ�3URWRFRO� ± 7UDIILF�(QJLQHHULQJ��5693�7(�
7KH� RULJLQDO� 5693� SURWRFRO� LV� EDVHG� RQ� WKH� VRIW�VWDWH�SDUDGLJP��7KLV�LPSOLHV�RQ�H[WUD�WUDIILF�FDXVHG�E\�XSGDWLQJ�PHVVDJHV�UHTXLUHG�IRU�HDFK�UHVHUYDWLRQ��2Q�DFFRXQW�RI�WKDW�IDFW��D�ODUJH�QXPEHU�RI�UHVHUYDWLRQV�PDNHV�WKH�SURWRFRO�XVH�QRW�LQWHUHVWLQJ��7KH�5693�7(�ZDV�GHYHORSHG�WR�SUHYHQW�,3�QHWZRUN� FRQJHVWLRQV� DOORZLQJ URXWHUV� GHFLGH� DERXW�EDQGZLGWK� UHVHUYDWLRQ� IRU� D� GDWD� IORZ� DFFRUGLQJ� WR� WKHLU�DYDLODEOH� UHVRXUFHV�� 7KH� 5693�7(� GRHV� QRW� PDNH� DQ\�URXWLQJ��ZKLFK� LV� GRQH�E\� D� SURSHU� URXWLQJ�SURWRFRO�� 7KH�PDLQ�GLIIHUHQFHV�RI�WKH�7(�YHUVLRQ�DUH�� WKH� QXPEHU� RI� H[WHQVLRQV� DGGHG� WR� SURYLGH� VHW� XS� DQG�/63V�PDLQWHQDQFH�>��@�� WKH�5693�VLJQDOLQJ�H[FKDQJHG�EHWZHHQ�SHHUV�URXWHUV��WKH�VRXUFH� /65� �HQWUDQFH�� DQG� WKH� VLQN�/65� �H[LW��� 7KH� VRIW�UHVHUYDWLRQ�VWDWH�DSSOLHV�WR�D�VHW�RI�IORZV��DJJUHJDWH�IORZV��VKDULQJ� D� FRPPRQ� SDWK� DQG� FRPPRQ� UHVRXUFHV�� 7KLV�FRPPRQ� VWDWH� GHFUHDVHV� WKH� QHFHVVDU\� QXPEHU� RI� 5693�VWDWHV�WR�NHHS�GDWD�IORZV�DW�WKH�,3�QHWZRUN�� WKH�SDWK�GHILQHG�E\� WKH�&5�/'3� LV�QRW�QHFHVVDULO\� � WKH�VDPH�GHILQHG�E\�WKH�URXWLQJ�SURWRFRO�

,9� 6LPXODWLRQ�0RGHO�DQG�6FHQDULRV
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)LJ����VKRZV�D�SURSRVHG�03/6�IUDPHZRUN��7KH�SDFNHW�FODVVLILHU�ZLOO�EH�FRQILJXUHG�PDQXDOO\�E\�WKH�RSHUDWRU�RI�WKH�QHWZRUN��,Q�WKLV�DUWLFOH��WKH�FODVVLILFDWLRQ�LV�JRLQJ�WR�VHSDUDWH�WKH�SURWRFROV�8'3�DQG�7&3��,QD�,QWHUQHW�6HUYLFH� 3URYLGHU� �,63�� WKH� FODVVLILFDWLRQ� ZLOO� EH� LQ� D�VLPLODU�ZD\�7KH� $FWLYH� 4XHXH� 0DQDJHPHQW� �$40�� FRQWUROV� WKH�DUULYDO� UDWH� RI� SDFNHWV� LQWR� WKH� TXHXH�� E\� H[SOLFLW�FRQJHVWLRQ�QRWLILFDWLRQ��(&1��PDUNLQJ�RU�SDFNHW�GURSSLQJ�WR�JHQHUDWH� WKH� FRQJHVWLRQ� VLJQDO� WKDW� FRQWUROV� WKH� VRXUFH�UDWH�� 7KH� WDLO�GURS� DOJRULWKP� ZDV� QRW� GHVLJQHG� WR� EH� DQ�HIILFLHQW� $40�� EHFDXVH� LW� LV� D� VLPSOH� TXHXH� WKDW�� ZKHQ�ILOOHG� WR� LWV� PD[LPXP�� RYHUIORZV� DQG� GURSV� WKH�VXEVHTXHQWO\�DUULYLQJ�SDFNHWV�7KH�5DQGRP�(DUO\�'HWHFWLRQ��5('��EXIIHU�PDQDJHPHQW�DOJRULWKP�PDQDJHV�WKH�TXHXH� LQ�D�PRUH�DFWLYH�PDQQHU�E\�UDQGRPO\�GURSSLQJ�SDFNHWV�ZLWK� LQFUHDVLQJ�SUREDELOLW\�DV�WKH�DYHUDJH�TXHXH�VL]H�LQFUHDVHV�7KH� SDFNHW� VFKHGXOHU� LV� JRLQJ� WR� SURYLGH� GLIIHUHQW�FODVVHV�WR�GLIIHUHQW�WUDIILF��&ODVV�%DVHG�4XHXHLQJ��&%4��LV�XVHG�WR�GLYLGH�WKH�OLQN�LQ�WKH�FODVVHV�DQG�WR�JXDUDQWHH�WKH�EDQGZLGWK�WR�WKH�FXVWRPHU�7KLV� HYDOXDWH� LV� JRLQJ� WR� HVWDEOLVK� D� GHIDXOW�FRQILJXUDWLRQ�WR�D�QHWZRUN�WKDW�ZDQW�WR�RIIHU�D�VHUYLFH�ZLWK�4R6�WR�WKHLU�FXVWRPHUV�DQG�GHFUHDVH�WKH�FRQJHVWLRQ�LQ�WKH�QHWZRUN�7&3� DQG�8'3� GDWD� IORZV�ZHUH� FKRVHQ� WR� FKDUDFWHUL]H�FRPPRQ� SDWWHUQV� RI� ,QWHUQHW� WUDIILF� RYHU� D� QHWZRUN�ZLWK�WKH�WRSRORJ\�SUHVHQWHG�DW�ILJXUH����7KH� VLPXODWLRQ� WUDIILF� FRQVLGHUV� 7&3� GDWD� VWUHDP� DV� D�SHUPDQHQW� WUDIILF� VRXUFH� ZLWK LWV� WUDQVPLVVLRQ� UDWH�FRQWUROOHG� E\� D� FRQJHVWLRQ� FRQWURO� SURFHGXUH� �VORZ� VWDUW�DOJRULWKP��� 8'3� VWUHDP� VRXUFHV� JHQHUDWH� WUDIILF� DW� D�FRQVWDQW�UDWH��7KH�PDLQ�JRDO�RI�RXU�VLPXODWLRQ�PRGHO�LV�WR�HYDOXDWH� WKH�EDQGZLGWK�RFFXSDQF\�E\�7&3�DQG�8'3�GDWD�IORZV�RYHU���03/6�FRQILJXUDWLRQV�D��03/6�ZLWKRXW�7UDIILF�(QJLQHHULQJ�E��03/6�DQG�(5��H[SOLFLW�URXWLQJ��DQG�5('�F�� 03/6� DQG� &5� �FRQVWUDLQW� EDVHG� URXWLQJ�� DQG� &%4�VFKHGXOLQJ�>��@�
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)LJXUH���± 1HWZRUN�WRSRORJ\�RI�WKH�VLPXODWLRQ�0RGHO
2QFH� D� 8'3� WUDIILF� LQFUHDVHV� OLQN� FRQJHVWLRQ� RFFXUV�DQG�WKH�7&3�WUDIILF�GHFUHDVHV�GXH�WR�LWV�FRQJHVWLRQ�FRQWURO�DOJRULWKP�� 7KH� 8'3� WUDIILF� UHPDLQV� FRQVWDQW� DQG� WKH�FRQJHVWLRQ�DIIHFWV�PDLQO\�WKH�7&3�WUDIILF�'DWD� IORZ� SURFHVVLQJ� WR� DFKLHYH� 4R6� VKRXOG� KDYH�GLVWLQFW� SURFHVVLQJ� IRU� FODVVLILHG� IORZV�� $W� RXU� 03/6�VLPXODWLRQ� PRGHO�� 7&3� WUDIILF� VKRXOG� KDYH� SULRULW\� RYHU�8'3� WUDIILF��:H� VLPXODWHG� WKH�03/6� QHWZRUN� RSHUDWLRQ�XVLQJ�WZR�FRQILJXUDWLRQV��D��ZLWK�(5�DQG�5('�DQG�E��ZLWK�&5�DQG�&%4��7KH�PHWULF�VHOHFWHG�WR�HYDOXDWH�WKH�QHWZRUN�SHUIRUPDQFH� LV� WKH� WKURXJKSXW�� 7KUHH� 8'3� ZRUNORDG�VFHQDULRV�ZHUH�WHVWHG�� OLJKW��8'3��WUDIILF�HTXDOV����NESV��8'3��HT�����NESV�� PHGLXP��8'3��HT�����NESV�DQG�8'3��HT�����NESV�� KLJK��8'3��HT�������NESV�DQG�8'3��HT�����NESV$OO�OLQNV�KDYH���0ESV�RI�PD[LPXP�FDSDFLW\�DQG�GHOD\�WLPH�RI���PV�7KH�VLPXODWLRQ�ZDV�H[HFXWHG�RYHU�16���>�@��D�VRIWZDUH�WRRO�FRPSULVLQJ�DOO�SURWRFROV�KHUH�GHVFULEHG�

9� 6LPXODWLRQ�5HVXOWV



)LJXUH���UHSUHVHQWV�WKH�WKURXJKSXW�UHVXOWV�RI�WKH�03/6�QHWZRUN� FRQILJXUDWLRQ� ZLWKRXW� WUDIILF� HQJLQHHULQJ��7KH�7&3� WKURXJKSXW� UHVXOWV� DUH� UHVXPHG� DW� 7DEOH� �� IRU� WKUHH�ZRUNORDG�VFHQDULRV�
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VLPXODWLRQ�WLPH��V�

ORZ�WUDIILFPHGLXP�WUDIILFKLJK�WUDIILF

)LJXUH��± 03/6�ZLWKRXW�7UDIILF�(QJLQHHULQJ
03/6 $YHUDJH 0HGLDQ 0HDQ�GHYLDWLRQOLJKW ������� ������� ������PHGLXP ������� ������� ������%DQGZLGWK��NESV� KLJK ������� ������� ������

7DEOH���± %DQGZLGWK�RFFXSDQF\�UHVXOWV��03/6�
7KH� 7&3� EDQGZLGWK� RFFXSDQF\� GHFUHDVHV� DV� WKH� 8'3�WUDIILF� LQFUHDVHV�� 7&3� WKURXJKSXW� YDOXHV� DSSURDFK� WKH�GLIIHUHQFH� RI� PD[LPXP� OLQN� FDSDFLW\� DQG� EDQGZLGWK�RFFXSLHG� E\� 8'3� WUDIILF�� 7KH� ODEHO� VZLWFKLQJ� VHHPV� QRW�DIIHFW� 4R6� YDOXHV� IURP� RI� QRUPDO� ,3� URXWLQJ� VLPXODWLRQ�UHVXOWV�
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7&3�E
DQGZL

GKW��E
SV�

VLPXODWLRQ�WLPH��V�

ORZ�WUDIILFPHGLXP�WUDIILFKLJK�WUDIILF

)LJXUH���� 03/6�DQG�([SOLFLW�5RXWLQJ

)LJXUH���DQG�7DEOH���VKRZ�VLPXODWLRQ�UHVXOWV�RI�03/6�DQG� (5� FRQILJXUDWLRQ�� 7KH� 7&3� WKURXJKSXW� EHKDYLRU� LV�VLPLODU� WR� WKH� ILUVW� VFHQDULR��$�EHWWHU� SHUIRUPDQFH�FDQ�EH�QRWLFHG� EHFDXVH� WKH� H[SOLFLW� URXWLQJ� RQ� OHVV� FRQJHVWHG�OLQNV��$QG�WKH�XVH�RI�WKH�5('�DOJRULWKP�LQVWHDG�'URSWDLO�
03/6�DQG�(5 $YHUDJH 0HGLDQ 0HDQ�GHYLDWLRQOLJKW ������� ������� ������PHGLXP ������� ������� ������%DQGZLGWK��NESV� KLJK ������� ������� ������

7DEOH���± %DQGZLGWK�RFFXSDQF\�UHVXOWV��03/6��(5�
)LJXUH���DQG�7DEOH���VKRZ�VLPXODWLRQ�UHVXOWV�RI�03/6�DQG�&5�URXWLQJ�QRW�VLPLODU�WR�ERWK�SUHYLRXV�FRQILJXUDWLRQ��+HUH� WKH� 7&3� WKURXJKSXW� EHKDYLRU� GHSHQGV� RQ� &5�WKURXJKSXW�URXWLQJ�SDUDPHWHU�ZKLFK�ZDV�VHW�WR����NESV��$�&%4� SDFNHW� VFKHGXOHU� ZDV� H[HFXWHG� WR� VKDUH� WKH� OLQN�EDQGZLGWK� FDSDFLW\� LQ� �� FODVVHV�� ���� NESV�� ���� NESV�� ���NESV� DQG� ��� NESV�� 7&3� WUDIILF� ZDV� DVVLJQHG� WR� WKH� ILUVW�FODVV�����NESV���8'3�WR�WKH�VHFRQG��/'3�VLJQDOLQJ�WR�WKH�WKLUG�DQG�WKH�ODVW�FODVV�ZDV�NHSW�ZLWKRXW�WUDIILF�

03/6�DQG�&5	&%4�FODVVHV $YHUDJH 0HGLDQ 0HDQ�GHYLDWLRQOLJKW ������� ������� ������PHGLXP ������� ������� ������%DQGZLGWK��NESV� KLJK �������� ������� ������
7DEOH���± %DQGZLGWK�RFFXSDQF\�UHVXOWV��03/6��&5�DQG�&%4�FODVVHV�
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ORZ�WUDIILFPHGLXP�WUDIILFKLJK�WUDIILF

)LJXUH���± 03/6��&5�DQG�&%4�FODVVHV
9,� &RQFOXVLRQV

7KHUH�DUH�PDQ\�PHFKDQLVPV�WKDW�FDQ�EH�XVHG�WR�GHOLYHU�UHTXLUHG� QHWZRUN� SHUIRUPDQFH�� 7KLV� SDSHU� SURSRVHG� D�IUDPHZRUN�WR�D�03/6�QHWZRUN�XVLQJ�VRPH�RI�WKHP��7KHUH�



DUH� WZR� W\SHV�RI� WUDIILF� LQ�D�QHWZRUN��7KH�EHVW�HIIRUW� DQG�WKH� WUDIILF� WKDW� QHHGV� D� PLQLPXP� EDQGZLGWK� WKDW� D�FXVWRPHU�VSHFLILHG�ZLWK�D�6/$��,I�WKH�WUDIILF�LQ�WKH�QHWZRUN�LV� EHVW�HIIRUW�� WR� SURYLGH� EHWWHU� SHUIRUPDQFH� FDQ� EH� XVHG�H[SOLFLW� URXWLQJ� ZLWK� 5('� DOJRULWKP� WR� UHGXFH� WKH�FRQJHVWLRQ� LQ� WKH� QHWZRUN�� $QG� LI� WKH� FXVWRPHU� QHHGV� D�PLQLPXP�EDQGZLGWK��PXVW�EH�XVHG�FRQVWUDLQW�URXWLQJ�ZLWK�&%4��7KH� UHVXOWV� DUH� QRZ� EHHQ� XVHG� WR� HVWDEOLVK� QHWZRUN�FRQILJXUDWLRQ� PHWKRGV� IRU� 4R6� JXDUDQWHHV�� )XUWKHU�LQYHVWLJDWLRQ� UHVXOWV� RQ� DJJUHJDWH� IORZV� DERXW� LQGLYLGXDO�IORZ� WKURXJKSXW� SHUIRUPDQFH� DQG� G\QDPLFDO� 4R6�FRQILJXUDWLRQ�ZLWK�IORZ�SUHHPSWLRQ�VKRXOG�EH�FDUULHG�RXW�VRRQ��
9,,� $FNQRZOHGJPHQW

7KH�ZRUN� UHSRUWHG� LQ� WKLV� SDSHU� LV�SDUWLDOO\� VXSSRUWHG�E\�&13T�JUDQW���������������
9,,,� 5HIHUHQFHV
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