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7KH� GHPDQG� IRU� 4R6� SURYLVLRQLQJ� VXSSRUW� RYHU� ,QWHUQHW� JURZV� FRQWLQXRXVO\�� 7KH� PRVW� VFDODEOH� DQG� OHVV� GHPDQGLQJ�
VROXWLRQ��LQ�WHUPV�RI�QHFHVVDU\�PRGLILFDWLRQV�WR�WKH�H[LVWLQJ�,QWHUQHW�LQIUDVWUXFWXUH��LV�WKH�'LIIHUHQWLDWHG�6HUYLFHV��'LII6HUY��
DUFKLWHFWXUH�� ,Q� WKLV� DSSURDFK�� OLWWOH� FDUH� KDV� EHHQ� WDNHQ� IRU� RQ� D� SHU�DSSOLFDWLRQ� RU� D� SHU�XVHU� EDVLV�4R6� SURYLVLRQLQJ��
1HYHUWKHOHVV��WKH�6HUYLFH�/HYHO�$JUHHPHQWV��6/$V��QHHG�WR�EH�VHOHFWHG�LQ�D�ZD\�WKDW�LV�HIILFLHQW�ERWK�IRU�WKH�XVHUV�DQG�IRU�
WKH�QHWZRUN��,Q�WKLV�SDSHU��ZH�GHYHORS�DQG�HYDOXDWH�DQ�DSSURDFK�IRU�HIILFLHQW�6/$�VHOHFWLRQ�DQG�HPSOR\PHQW�LQ�D�'LII6HUY�
RYHU�03/6�QHWZRUN�GRPDLQ��$�QHJRWLDWLRQ�SURFHVV�EHWZHHQ�D�XVHU�DQG�D�QHWZRUN�SURYLGHU�LV�LQWURGXFHG��WKXV�WKH�XVHU�FDQ�
FKRRVH�IURP�DOWHUQDWLYH�RSWLRQV�IRU�DOORFDWLRQ�RI�UHVRXUFHV�WKH�RQH�WKDW�EHWWHU�PDWFKHV�KLV�QHHGV��:H�DGRSW�D�XVDJH�EDVHG�
FKDUJLQJ� VFKHPH� WKDW�SURYLGHV� WKH�XVHU�ZLWK� WKH�ULJKW� LQFHQWLYHV� IRU�6/$�VHOHFWLRQ��)RU� WKH�SXUSRVHV�RI�QHJRWLDWLRQ��ZH�
GHYHORS�DQ�DSSURSULDWH�XWLOLW\�PRGHO�WKDW�H[SUHVVHV�XVHU�SUHIHUHQFHV�LQ�D�VLPSOH�\HW�LQIRUPDWLYH�ZD\��$Q�LPSRUWDQW�IHDWXUH�
RI�RXU�DSSURDFK�LV�WKH�GLVWULEXWLRQ�RI�LQIRUPDWLRQ�HQDEOLQJ�WKH�6/$�VHOHFWLRQ��0RUHRYHU��XQGHU�WKLV�GLVWULEXWLRQ��HDFK�RI�WKH�
FRPSRQHQWV�LQYROYHG�RQO\�SRVVHVVHV�WKLV�LQIRUPDWLRQ�IRU�ZKLFK�LW�KDV�DQ�LQFHQWLYH�WR�VWRUH��:H�GHVFULEH�WKH�LPSOHPHQWDWLRQ�
RI�RXU�DSSURDFK�LQ�D�UHDO�QHWZRUN�DQG�GLVFXVV�LWV�IHDWXUHV�DQG�SHUIRUPDQFH��:H�DOVR�SUHVHQW�H[SHULPHQWDO�UHVXOWV�UHJDUGLQJ�
WKH�RYHUDOO�HIILFLHQF\�DWWDLQHG�E\�PHDQV�RI�WKH�6/$�VHOHFWLRQ�SURFHVV��7KHVH�UHVXOWV�DGYRFDWH�WKDW�RXU�DSSURDFK�LV�LQFHQWLYH�
FRPSDWLEOH�� LQ� WKH�VHQVH� WKDW� LQGLYLGXDO�RSWLPL]DWLRQ�E\� HDFK�XVHU��YLD�6/$�VHOHFWLRQ��PD\�DOVR� OHDG�WR� LPSURYHG�VRFLDO�
ZHOIDUH��2XU�DSSURDFK�LV�TXLWH�JHQHULF�DQG�FDQ�EH�FRPELQHG�ZLWK�VHYHUDO�SROLFLHV�IRU�QHWZRUN�PDQDJHPHQW��,W�FDQ�DOVR�EH�
HPSOR\HG�DV�D�FRPSOHPHQW�WR�WKH�WUDIILF�HQJLQHHULQJ�SURFHGXUHV��
�
.H\ZRUGV��4R6��6/$�QHJRWLDWLRQ��XVHU�XWLOLW\��'LII6HUY��LQFHQWLYHV��03/6�
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�
7KH�FRQWLQXRXVO\�JURZLQJ�GHPDQG�IRU�4R6�SURYLVLRQLQJ�VXSSRUW�RYHU�,QWHUQHW�KDV�OHG�UHVHDUFKHUV�WR�GHILQH�YDULRXV�SRVVLEOH�
VROXWLRQV�WR�WKH�SUREOHP��7KH�PRVW�VFDODEOH�DQG�OHVV�GHPDQGLQJ�VROXWLRQ��LQ�WHUPV�RI�PRGLILFDWLRQV�WR�WKH�H[LVWLQJ�,QWHUQHW�
LQIUDVWUXFWXUH��LV�WKH�'LIIHUHQWLDWHG�6HUYLFHV��'LII6HUY��DUFKLWHFWXUH����,W�LV�VXPPDUL]HG�LQ�DSSO\LQJ�D�IRUZDUGLQJ�EHKDYLRXU�
�3+%�� WR� WUDIILF� DJJUHJDWHV� DW� HDFK� KRS�� WKURXJK� D� FRGHSRLQW� DVVLJQPHQW� DW� HYHU\� IORZ� DFFRUGLQJ� WR� D� 6HUYLFH� /HYHO�
$JUHHPHQW��6/$���:KLOH�WKLV�DSSURDFK�LV�DWWUDFWLYH�IRU�LWV�VFDODELOLW\�SURSHUWLHV�LW�KDV�VRPH�VHYHUH�GUDZEDFNV��VLQFH�OLWWOH�
FDUH�KDV� EHHQ� WDNHQ� IRU�4R6� SURYLVLRQLQJ� RQ� D� SHU�DSSOLFDWLRQ� RU� D� SHU�XVHU� EDVLV�� )RU� WKLV� UHDVRQ�� ,QWHJUDWHG� 6HUYLFHV�
�,QW6HUY��RSHUDWLRQ�RYHU�'LII6HUY�KDV�EHHQ�SURSRVHG����8QGHU�WKLV�DSSURDFK��'LII6HUY�GRPDLQV�DUH�YLHZHG�DV�VLQJOH�KRSV�LQ�
WKH�5693���SURFHVV��:LWKLQ�WKH�'LII6HUY�GRPDLQV��EDQGZLGWK�IRU�WKH�WUDIILF�DJJUHJDWHV�LV�UHVHUYHG�HLWKHU�VWDWLFDOO\�RU�XVLQJ�
5693��SHU�WUDIILF�IORZ�RU�SHU�WUDIILF�DJJUHJDWH�����RU�DQG�%DQGZLGWK�%URNHUV��DV�LQ�ZKHUH����WKH�UHVRXUFH�DOORFDWLRQ�SURFHVV�
IRU�HQG�WR�HQG��DFURVV�GRPDLQ�ERXQGDULHV��6/$�SURYLVLRQ�LV�DGGUHVVHG��
�

0XOWL�3URWRFRO� /DEHO� 6ZLWFKLQJ���� �03/6�� VXSSRUWV� WKH� QRWLRQ� RI� WUDIILF� DJJUHJDWHV� DQG� IXUWKHUPRUH� LW� FDQ� RIIHU�
GLIIHUHQW�4R6�OHYHO�IRU�HDFK�WUDIILF�DJJUHJDWH��$W�WKH�VDPH�WLPH��03/6�SURYLGHV�VRPH�YHU\�LPSRUWDQW�IHDWXUHV�WKDW�IDFLOLWDWH�
WUDIILF�HQJLQHHULQJ��7KHUHIRUH��'LII6HUY�RYHU�03/6�VHHPV�WR�EH�D�YHU\�SURPLVLQJ�DSSURDFK�IRU�HIILFLHQW�4R6�SURYLVLRQLQJ�
LQ�WHUPV�RI�ERWK�VFDODELOLW\�DQG�IOH[LELOLW\��
�
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$�6/$�FRQWDLQV�DPRQJ�RWKHUV�WKH�6HUYLFH�/HYHO�6SHFLILFDWLRQ��6/6���ZKLFK�FDQ�EH�YLHZHG�DV�WKH�WUDIILF�FRQWUDFW��:KLOH�
WKH�VSHFLILFDWLRQ�RI�WKH�6/6�KDV�WR�EH�DV�WHFKQLFDO�DQG�GHWDLOHG�DV�SRVVLEOH��LQ�RUGHU�IRU�WKH�QHWZRUN�SURYLGHU�WR�DFFRPSOLVK�
UHVRXUFH�DOORFDWLRQ�DV�QHHGHG��LW�VKRXOG�DOVR�EH�PDGH�HDV\�IRU�WKH�XVHU�WR�VSHFLI\�RU�VHOHFW�D�SUHGHILQHG�6/6�LQ�D�VLPSOH�ZD\��
)XUWKHUPRUH��WKH�6/6V�KDYH�WR�EH�QHJRWLDWHG�EHWZHHQ�GLIIHUHQW�DGPLQLVWUDWLYH�GRPDLQV�DV�ZHOO�DV�EHWZHHQ�DGPLQLVWUDWLYH�
GRPDLQV�DQG�XVHUV��2QO\�WKXV��XVHUV�FDQ�VHOHFW�WKH�6/6V�WKH\�UHDOO\�QHHG�DQG�WKH�QHWZRUN�FDQ�DOORFDWH�LWV�UHVRXUFHV�LQ�DQ�
HIILFLHQW�ZD\��DFFRUGLQJ�WR�LWV�SDUWLFXODU�SROLF\��,Q�IDFW��WKLV�VKRXOG�EH�GRQH�LQ�VXFK�D�ZD\�WKDW�ERWK�JRDOV�DUH�PHW�DW�WKH�VDPH�
WLPH��ZKLFK�ZRXOG�DPRXQW�WR�LQFHQWLYH�FRPSDWLELOLW\��
��

,Q�WKLV�SDSHU��ZH�GHYHORS�DQG�HYDOXDWH�DQ�DSSURDFK�IRU�HIILFLHQW�6/$�VHOHFWLRQ�DQG�HPSOR\PHQW�LQ�D�'LII6HUY�ZLWKLQ�D�
03/6�QHWZRUN�GRPDLQ��$�QHJRWLDWLRQ�SURFHVV�EHWZHHQ�D�XVHU�DQG�D�GRPDLQ�LV�LQWURGXFHG�� WKXV� WKH�XVHU�FDQ�VHOHFW� IURP�
DOWHUQDWLYH� RSWLRQV� IRU� UHVRXUFH� DOORFDWLRQ� WKH� RQH� WKDW� EHWWHU�PDWFKHV� KLV� QHHGV��:H� DVVXPH� WKDW� VHUYLFHV� DUH� FKDUJHG�
DFFRUGLQJ� WR� D� XVDJH�EDVHG� VFKHPH� WKDW� SURYLGHV� WKH� XVHU� ZLWK� WKH� ULJKW� LQFHQWLYHV�� )RU� WKH� SXUSRVHV� RI� VHOHFWLRQ��ZH�
GHYHORS�DQ�DSSURSULDWH�XWLOLW\�PRGHO�WKDW�H[SUHVVHV�XVHU�SUHIHUHQFHV�LQ�D�VLPSOH�\HW�LQIRUPDWLYH�ZD\��7KH�FRPPXQLFDWLRQ�RI�
WKH�XVHU�4R6�SUHIHUHQFHV�WR�WKH�QHWZRUN�DV�ZHOO�DV�WKDW�RI�WKH�UHVXOWV�RI�WKH�UHVRXUFH�DOORFDWLRQ�SURFHVV�EDFN�WR�WKH�XVHU�LV�
GRQH� VLPSO\�DQG�HIIHFWLYHO\��7KH� UHPDLQGHU�RI� WKLV�SDSHU� LV� RUJDQL]HG�DV� IROORZV�� ,Q�6HFWLRQ����ZH�GHVFULEH� WKH�RYHUDOO�
DUFKLWHFWXUH� SURSRVHG� IRU� QHJRWLDWLRQ� DQG� HQIRUFHPHQW� RI� 6/6V� RYHU� D� 'LII6HUY� GRPDLQ�� ,Q� 6HFWLRQ� ��� ZH� GHVFULEH� WKH�
DGRSWHG�FKDUJLQJ�VFKHPH�DQG�MXVWLI\�RXU�FKRLFH��,Q�6HFWLRQ����ZH�SUHVHQW�D�GLVWULEXWLRQ�RI�WKH�LQIRUPDWLRQ�WKDW�LV�HVVHQWLDO�
IRU�WKH�UDWLRQDOLW\�DQG�WKH�VFDODELOLW\�RI�RXU�DSSURDFK��,Q�6HFWLRQ����ZH�SURSRVH�D�PRGHO�IRU�XVHU�XWLOLW\�WKDW�H[SUHVVHV�XVHU�
SUHIHUHQFHV�IRU�6/$�VHOHFWLRQ��,Q�6HFWLRQ����ZH�GHVFULEH�LQ�GHWDLO�WKH�FRPPXQLFDWLRQ�DPRQJ�FRPSRQHQWV�RI�WKH�DUFKLWHFWXUH�
GXULQJ�WKH�QHJRWLDWLRQ�SURFHVV��,Q�6HFWLRQ����ZH�SUHVHQW�VRPH�H[SHULPHQWV�WKDW�LQGLFDWH�WKDW�XVLQJ�RXU�QHJRWLDWLRQ�SURFHVV�
IRU�6/$�VHOHFWLRQ��WKH�ULJKW�LQFHQWLYHV�IRU�WKH�XVHU��ZKLFK�DUH�SURYLGHG�E\�WKH�DGRSWHG�FKDUJLQJ�VFKHPH��DUH�PDLQWDLQHG��,Q�
6HFWLRQ� ���ZH� SUHVHQW� VSHFLILF� FKRLFHV� WKDW� IRU� WKH� LPSOHPHQWDWLRQ� RI� RXU� DUFKLWHFWXUH� LQ� D� UHDOLVWLF�QHWZRUN� GRPDLQ�� ,Q�
6HFWLRQ����ZH�HYDOXDWH�RXU�DSSURDFK�LQ�WHUPV�RI�SHUIRUPDQFH��)LQDOO\��LQ�6HFWLRQ�����ZH�SUHVHQW�VRPH�FRQFOXGLQJ�UHPDUNV�
DQG�SRVVLEOH�H[WHQVLRQV�RI�RXU�ZRUN��
�
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:H�FRQVLGHU�D�PXOWL�KRS�'LII6HUY�QHWZRUN�GRPDLQ�LQ�ZKLFK�WHOHFRPPXQLFDWLRQ�VHUYLFHV�DUH�SURYLGHG�LQ�YDULRXV�4R6�OHYHOV��
7KLV�'LII6HUY�GRPDLQ�LV�EXLOW�RQ�WRS�RI�03/6��0XOWLSOH�&RQQHFWLYLW\�3URYLGHUV�VKDUH�WKH�FRQWURO�DQG�RZQHUVKLS�RYHU�WKH�
QHWZRUN� UHVRXUFHV�� 7KH� RYHUDOO� UHVSRQVLELOLW\� DERXW� WKH� HQG�WR�HQG� QHWZRUN� VHUYLFH� SURYLVLRQ� EHORQJV� WR� RQH� RU� PDQ\�
1HWZRUN� 6HUYLFH� 3URYLGHU�V�� �163�V��� ZKR� KDV� FRQWUDFWV� ZLWK� FHUWDLQ� &RQQHFWLYLW\� 3URYLGHU�V��� (DFK� XVHU� VXEVFULEHV�
KLPVHOI�WR�D�163�LQ�RUGHU�WR�KDYH�DFFHVV�WR�QHWZRUN�VHUYLFHV��8SRQ�VXEVFULSWLRQ��D�XVHU�VSHFLILHV�KLV�SURILOH��ZKLFK�FRQWDLQV�
LQIRUPDWLRQ�DERXW�KLV�SUHIHUHQFHV�UHJDUGLQJ�VHUYLFHV��7KH�XVHU�SURILOHV�DUH�VWRUHG�LQ�D�GLUHFWRU\�VHUYLFH�DQG�GRZQORDGHG�WR�
XVHUV¶�KRVWV�XSRQ�ORJLQ��$OVR��WKH�163�DVVRFLDWHV�D�8VHU�$JHQW��8$��WR�HDFK�XVHU��ZKLFK�UHVLGHV�RQ�WKH�XVHU¶V�KRVW���7KLV�
DJHQW�QHJRWLDWHV�WKH�XVHU¶V�6/$V�RQ�KLV�EHKDOI��DFFRUGLQJ�WR�KLV�SURILOH��7KH�UHSUHVHQWDWLYH�RI�WKH�163�LV�D�VRIWZDUH�HQWLW\�WR�
EH� UHIHUUHG� WR� DV�3ROLF\�6HUYHU� �36���7KH�36� LV� UHVSRQVLEOH� IRU�PDNLQJ� WKH�SURSHU�GHFLVLRQV� IRU� UHVRXUFH�DOORFDWLRQ� WKDW�
JXDUDQWHH�HIILFLHQF\�ZLWK�UHVSHFW�WR�QHWZRUN�XWLOL]DWLRQ��ZKLOH�HQIRUFLQJ�LQFHQWLYH�FRPSDWLELOLW\�E\�PHDQV�RI�FKDUJLQJ��7KH�
SROLF\�GLUHFWLRQV�IROORZHG�E\�WKH�36�DUH�VWRUHG�LQ�D�ZHOO�NQRZQ�3ROLF\�'LUHFWRU\��3'���ZKLFK�LV�XQLTXH�IRU� WKH�QHWZRUN�
GRPDLQ��H�J��UHVWULFWLRQV�RQ�EDQGZLGWK�XVDJH�RU� D� FHUWDLQ� FKDUJH�GLVFRXQW� IRU�D� VSHFLILF�XVHU�RU� DSSOLFDWLRQ���$� VRIWZDUH�
HQWLW\�� WKH� ,QIRUPDWLRQ� 'LUHFWRU\� �,'�� KROGV� LQIRUPDWLRQ� DERXW� WKH� FXUUHQW� QHWZRUN� GRPDLQ� VWDWH� �H�J�� WKH� DYDLODEOH�
EDQGZLGWK� RU� WKH� SDFNHW� ORVV� SUREDELOLW\� SHU�4R6� FODVV��� 7KLV� LQIRUPDWLRQ� LV� XSGDWHG� RYHU� WLPH��7KLV�ZD\� WKH� QHWZRUN�
SURYLGHU� LV� DEOH� WR� DSSO\� KLV� SROLF\� UXOHV� IRU� VSHFLILF� IORZV� RU� XVHUV�� )RU� SHUIRUPDQFH� UHDVRQV�� LW� LV� SUHIHUDEOH� WR� KDYH�
PXOWLSOH�LQVWDQFHV�RI�WKH�VDPH�36���
�

7KH� 8VHU� $JHQW� KDV� WR� VHOHFW� WKH� SURSHU� 6/6� [� LQ� RUGHU� WR�PD[LPL]H� WKH� QHW� EHQHILW� RI� WKH� XVHU�� L�H� WR� VROYH� WKH�
PD[LPL]DWLRQ�SUREOHP��
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ZKHUH�X����LV�WKH�XWLOLW\�IXQFWLRQ����RI�WKH�XVHU��H[SUHVVLQJ�KLV�SUHIHUHQFHV�DQG�KLV�ZLOOLQJQHVV�WR�SD\�SHU�6/6��DQG�F����LV�D�
IXQFWLRQ� WKDW� JLYHV� WKH� H[SHFWHG� FKDUJH� IRU� D� VHUYLFH� SURYLVLRQ� WKDW� LV� FRPSOLDQW� WR� DQ� 6/6�� 7KH� 36� FDQ� FRPSXWH� WKH�
H[SHFWHG��RU��LQ�FHUWDLQ�FDVHV�WKH�DFWXDO��FKDUJH�IRU�D�VHUYLFH�SURYLVLRQ��7KXV��WKH�8VHU�$JHQW�QHJRWLDWHV�ZLWK�WKH�QHDUHVW�36�
IRU�WKH�SURSHU�6/6��LQ�RUGHU�WR�VROYH�WKH�DERYH�RSWLPL]DWLRQ�SUREOHP��$Q�LPSRUWDQW�IHDWXUH�RI�RXU�DUFKLWHFWXUH�LV�WKDW�LW�LV�
QHFHVVDU\�QHLWKHU�IRU�WKH�8$�WR�NQRZ�WKH�ORFDWLRQ�RI�WKH�36�SULRU�WR�WKH�EHJLQQLQJ�RI�QHJRWLDWLRQ��QRU�IRU�WKH�36�WR�NQRZ�WKH�
ORFDWLRQ� RI� WKH� 8$�� ,QGHHG�� ZH� HPSOR\� WKH� 5693� 5(69�PHVVDJH� WR� FRPPXQLFDWH� WKH� 4R6� UHTXLUHPHQWV� �LQ� WHUPV� RI�



WKURXJKSXW�DQG�HQG�WR�HQG�GHOD\��RI�WKH�XVHU
V�UHFHLYLQJ�DSSOLFDWLRQ�WR�WKH�163��LI�4R6�SURYLVLRQ�LV�LQLWLDWHG�E\�WKH�UHFHLYHU�
RI�WKH�WUDIILF��2Q�WKH�RWKHU�KDQG��LI�WKH�VHQGHU�RI�WKH�WUDIILF�KDV�VSHFLILF�4R6�UHTXLUHPHQWV��WKHVH�DUH�FRPPXQLFDWHG�WR�WKH�
163��XVLQJ�WKH�5693�3$7+�PHVVDJH��)RU�VLPSOLFLW\��ZH�DVVXPH�WKDW�WKH�UHFHLYHU�RI�WKH�WUDIILF�³DEVRUEV´�WKH�XWLOLW\�LQGXFHG�
E\�WKH�YDULRXV�VHUYLFHV��DQG�VR�WKDW�WKH�UHFHLYHU�PDNHV�UHVRXUFH�DOORFDWLRQ�UHTXHVWV��8VLQJ�5693��DQ�DSSOLFDWLRQ�UHTXHVWV�
4R6�LQ�D�FOHDU�DQG�GHWDLOHG�ZD\�WKDW�LV�DSSURSULDWH�IRU�WKH�UHVRXUFH�DOORFDWLRQ�SURFHVV��2Q�WKH�RWKHU�KDQG��WKH�XVHU�DVNV�IRU�
WKLV�4R6� LQ�DQ� DEVWUDFW�ZD\� H�J�� DGMXVWLQJ�D� VOLGH� EDU� LQ� WKH�DSSOLFDWLRQ� WKDW� H[SUHVVHV� KLV� SUHIHUHQFHV� �H�J�� LPSURYH� RU�
GHFUHDVH�4R6��DQG�KLV�ZLOOLQJQHVV�WR�SD\��$IWHU�6/6�VHOHFWLRQ�WKH�36�DVVRFLDWHV�WKH�WUDIILF� IORZ�RI�WKLV�6/6�ZLWK�VSHFLILF�
03/6�UHVRXUFHV��DQG�ILQDOO\�QRWLILHV�WKH�VHQGHU�RI�WKH�VHUYLFH�WUDIILF��DVNLQJ�LW�WR�EHJLQ�VHUYLFH�SURYLVLRQ�DFFRUGLQJ�WR�WKH�
VSHFLILHG�6/6��&HUWDLQ�4R6�FODVVHV� DUH�SURYLVLRQHG�DORQJ�HDFK�SDWK� �/DEHO�6ZLWFKHG�3DWK� �/63����$�163�KDV� WR� HQVXUH�
XQLIRUP� SURSHUWLHV� IRU� D� FHUWDLQ�4R6� FODVV� RYHU� DOO� WKH� /63V� LQ�ZKLFK� WKH�4R6� FODVV� LV� SURYLGHG�� 7KDW� LV�� D�4R6� FODVV�
SURYLGHV� WKH� VDPH� 4R6� OHYHO� RYHU� DOO� /63V�� ,Q� RUGHU� WR� DFKLHYH� WKDW�� D� 163� PXVW� LPSOHPHQW� FHUWDLQ�PHFKDQLVPV� IRU�
EDODQFLQJ�WKH�WUDIILF�ORDG�DPRQJ�WKH�4R6�FODVVHV�RQ�WKH�YDULRXV�/63V��+RZHYHU��D�163�FRXOG�DOORZ�GLIIHUHQW�SURSHUWLHV�IRU�
WKH�VDPH�4R6�FODVV�RYHU�GLIIHUHQW�/63V�DQG�OHW�WKH�XVHUV��ZLWK�WKHLU�6/6�VHOHFWLRQ��WR�GR�WKH�ORDG�EDODQFLQJ��,Q�WKLV�FDVH��D�
4R6�FODVV�LQ�GLIIHUHQW�SDWKV�KDV�EHHQ�DOORFDWHG�GLIIHUHQW�UHVRXUFHV�LQ�WHUPV�RI�FDSDFLW\�DQG�EXIIHU��DQG�WKXV�LW�SURYLGHV�D�
GLIIHUHQW�4R6�OHYHO��7KH�RSHUDWLQJ�SRLQW�SDUDPHWHUVD� �L�H��VSDFH�SDUDPHWHU�V�DQG�WLPH�SDUDPHWHU� W��VHH�5HI������DQG�RWKHU�
VWDWLVWLFDO� FKDUDFWHULVWLFV� DUH� GLIIHUHQW�SHU�4R6� OHYHO��:H� LQWURGXFH� KHUH� WKH�QRWLRQ� RI� WKH�QRQFRPSOLDQFH� ULVN�� ZKLFK� LV�
GHILQHG� DV� DQ� D� SULRUL� XSSHU� ERXQG� RQ� WKH� SHUFHQWDJH� RI� WUDIILF� WKDW�ZLOO�QRW� EH� WUHDWHG� LQ�DFFRUGDQFH� WR� WKH� 6/6�� 7KH�
QRQFRPSOLDQFH�ULVN�VSHFLILHV�FHUWDLQ�UHTXLUHPHQWV�SURSHUWLHV�RI�WKH�GLVWULEXWLRQV�RI�WKH�4R6�SDUDPHWHUV�RI�D�6/6��H�J���DQ�
XSSHU�ERXQG�RQ�WKH�HQG�WR�HQG�GHOD\�SHU�SDFNHW��WKDW�FDQ�RQO\�EH�YLRODWHG�IRU�D�SHUFHQWDJH�RI�SDFNHWV�OHVV�WKDQ�RU�HTXDO�WR�U��
1RWH�WKDW��DOWKRXJK�WKH�QRQFRPSOLDQFH�ULVN�LV�D�IDFWRU�FRPSXWDEOH�E\�WKH�QHWZRUN��LW�LV�XQGHUVWDQGDEOH�E\�WKH�XVHUV�WRR��,Q�
RUGHU� WR�JLYH�XVHUV� WKH�ULJKW� LQFHQWLYHV��GLIIHUHQW�4R6� OHYHOV� DUH� DVVRFLDWHG�ZLWK�GLIIHUHQW� FKDUJHV� DQG�SRVVLEO\�GLIIHUHQW�
QRQFRPSOLDQFH�ULVNV�IRU�WKH�VDPH�WUDIILF�IORZ��7KH�36�KDV�WR�ILQG�WKH�HOLJLEOH�4R6�OHYHOV�IRU�WKH�WUDIILF�RI�HDFK�QHZ�6/$�
DQG�WR�JHW�WKH�FRUUHVSRQGLQJ�FKDUJHV�E\�WKH�&RQQHFWLYLW\�3URYLGHU�V���7KH�8$�KDV�WR�PDNH�WKH�ILQDO�VHOHFWLRQ�RI�WKH�6/6�
WKDW�PD[LPL]HV�WKH�XVHU¶V�QHW�EHQHILW��)RU�VLPSOLFLW\��LQ�WKH�UHVW�RI�WKH�SDSHU��ZH�DVVXPH�WKDW�WKH�163�LPSOHPHQWV�FHUWDLQ�
PHFKDQLVPV�IRU�EDODQFLQJ�WKH�WUDIILF�ORDG�DPRQJ�WKH�4R6�FODVVHV�RQ�WKH�YDULRXV�/63V��WKXV�UHQGHULQJ�WKH�VHOHFWLRQ�RI�SDWK�
LUUHOHYDQW�WR�WKH�QHW�EHQHILW�RI�WKH�XVHU��+HQFHIRUWK��WKH�WHUP�4R6�FODVV�HVVHQWLDOO\�UHIHUV�WR�D�4R6�OHYHO���
�
�
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�
7KH�3ROLF\�6HUYHU�FRPSXWHV�WKH�FKDUJH�IRU�HDFK�RIIHUHG�6/6�RQ�WKH�EDVLV�RI�HIIHFWLYH�EDQGZLGWK��XVLQJ�WKH�IRUPXOD�EHORZ�
�VHH�5HI�������
�
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[�LQ�WKH�DERYH�IRUPXOD�LV�WKH�6/6��DOWKRXJK�WKH�HIIHFWLYH�SHDN�UDWH�+�W��VXIILFHV���P���>��� @�LV�WKH�PHDQ�UDWH�RI�WKH�WUDIILF�WR�
EH� LQGXFHG�E\� WKH�VRXUFH�� WKH�LQGH[�L�VSHFLILHV�D�4R6�FODVV� L��7� LV� WKH�GXUDWLRQ�RI� WKH�IORZ��ZKLFK�LV�HLWKHU�NQRZQ�WR� WKH�
DSSOLFDWLRQ� VHUYHU� LQ� DGYDQFH� �H�J��� IRU� D� YLGHR� PRYLH��� RU� FDQ� EH� HVWLPDWHG� E\� WKH� 8VHU� $JHQW� RQ� WKH� EDVLV� RI� SDVW�
LQIRUPDWLRQ��SL�LV�SULFH�SHU�XQLW�RI�HIIHFWLYH�EDQGZLGWK�IRU� L�[�P���ZKLFK�LQ�WKHRU\�VKRXOG�FRLQFLGH�ZLWK�WKH�VKDGRZ�SULFH�RI�
WKH�FRQVWUDLQW�WKDW� OLPLWV� WKH�UHVRXUFHV� IRU�D�4R6�FODVV� L��VL�� WL�SDUDPHWHUV�DUH� WKH�RSHUDWLQJ�SRLQW�RI�D�4R6�FODVV�� L�H�� WKH�
RSHUDWLQJ�SRLQW�RI� WKH�FRQJHVWHG�OLQNE�RYHU� WKH�SDWK�V��RYHU�ZKLFK�4R6�FODVV� LV�LPSOHPHQWHG��,Q�IDFW�� L�[�P��LV�DQ�XSSHU�

��������������������������������������������������������
D�7KH�VSDFH�SDUDPHWHU�V�H[SUHVVHV�WKH�VWDWLVWLFDO�PXOWLSOH[LQJ�FDSDELOLW\�RI�D� OLQN�� ,I� WKH�FDSDFLW\�RI� WKH�OLQN�LV�YHU\� ODUJH�LQ�

UHODWLRQ�ZLWK�WKH�SHDN�UDWH�RI� WKH�QHZ�IORZ�� WKHQ�V ���+RZHYHU��V� LQFUHDVHV�LI� WKH�SHDN�UDWH�RI� WKH�QHZ�IORZ� LV� ODUJH�UHODWLYHO\� WR� WKH�
FDSDFLW\�RI�WKH�OLQN��7KH�WLPH�SDUDPHWHU�W�H[SUHVVHV�WKH�WLPH�SULRU�IRU�RYHUORDG�WR�RFFXU��7KH�SDUDPHWHUV��V��W��WRJHWKHU�UHSUHVHQW�D�QHWZRUN�
RSHUDWLQJ�SRLQW��ZKLFK�GHSHQGV�RQ�IDFWRUV�VXFK�DV�EDQGZLGWK��EXIIHU�VL]HV��WUDIILF�PL[��DQG�FDQ�EH�HVWLPDWHG�IURP�WUDIILF�PHDVXUHPHQWV��

�
E�7KH�FKDUJLQJ�VFKHPH�RI�HTXDWLRQ�����LV�EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�DOO�IORZV�WUDYHUVH�D�FHUWDLQ�OLQN�WKDW�LW�WKH�PRVW�FRQJHVWHG�

RQH��ERWWOHQHFN�OLQN���DQG�WKH\�DUH�FKDUJHG�DFFRUGLQJ�WR�UHVRXUFH�XVDJH�RQ�WKLV�OLQN��,I�WKLV�DVVXPSWLRQ�LV�QRW�DSSOLFDEOH��WKHQ�WKH�FKDUJH�
FDQ�EH�FRPSXWHG�E\�DGGLQJ�WKH�RXWFRPH�RI�����RYHU�WKH�SDWK�WUDYHUVHG�E\�HDFK�IORZ��2XU�QHJRWLDWLRQ�DSSURDFK�FDQ�EH�PRGLILHG�WR�FRYHU�
WKLV�FDVH�DV�ZHOO��ZKLFK�KRZHYHU�LV�PRUH�FRPSOLFDWHG���



ERXQG�RQ�WKH�DFWXDO�HIIHFWLYH�EDQGZLGWK�DQG�FRUUHVSRQGV�WR�WKDW�RI�DQ�RQ�RII�VRXUFH��7KH�DFWXDO�HIIHFWLYH�EDQGZLGWK�RI�D�
VRXUFH�LV�FRPSXWHG�DFFRUGLQJ�WR�WKH�VR�FDOOHG�LQI�VXS�IRUPXOD��GHULYHG�E\�PHDQV�RI�/DUJH�'HYLDWLRQV�WHFKQLTXHV����
�

7KLV� FKDUJLQJ� VFKHPH� LV� DSSOLFDEOH� WR� WKH� FDOFXODWLRQ�ERWK�RI� WKH� H[SHFWHG� FKDUJH�RI� D�QHZ� IORZ�� DQG�RI� WKH� DFWXDO�
FKDUJH�WR�EH�SDLG�E\�WKH�XVHU�DIWHU�VHUYLFH�SURYLVLRQ��7KHVH�WZR�YDOXHV�DUH�QRW�H[SHFWHG�WR�YDU\�WRR�PXFK��7KLV�GLIIHUHQFH�LV�
GXH�WR�WKH�GLVFUHSDQF\�EHWZHHQ�WKH�D�SULRUL�PHDQ�UDWH�FDOFXODWHG�E\�DQ�DSSOLFDWLRQ�VHUYHU�IRU�D�SLHFH�RI�FRQWHQW�LQ�D�4R6�
FODVV�DQG�WKH�DFWXDO�PHDQ�UDWH�ZLWK�ZKLFK�WKH�VHUYLFH�LV�SURYLGHG��7KLV�LV�QRW�LPSRUWDQW��EHFDXVH�WKH�JXDUDQWHHV�SURYLGHG�E\�
D�'LII6HUY�QHWZRUN��DV�FXUUHQWO\�GHILQHG�E\�WKH�,(7)��FDQ�EH�ORRVH�DQG�XVHUV�DUH�DFWXDOO\�FKDUJHG�DFFRUGLQJ�WR�WKH�UHVRXUFHV�
WKH\�FRQVXPH��L�H��WKHLU�DFWXDO�PHDQ�UDWH�PHDVXUHG�E\�WKH�QHWZRUN�GXULQJ�VHUYLFH�SURYLVLRQ��7KH�VFKHPH�SURYLGHV�XVHUV�ZLWK�
WKH� LQFHQWLYH� WR� FKRRVH� WKH� WLJKWHVW�SRVVLEOH� WUDIILF�SURILOH� �K�� �� ��� IRU�D�UHVRXUFH�XVDJH�PLQLPL]LQJ�WKH�DFWXDO�HIIHFWLYH�
EDQGZLGWK� DQG� WKXV� WKH� DFWXDO� FKDUJH� WR� EH� SDLG� E\� XVHUV�� $OVR�� WKURXJK� QHJRWLDWLRQ�� XVHUV� VHOHFW� WKH� 4R6� FODVV� WKDW�
PD[LPL]HV�WKHLU�QHW�EHQHILW�DQG�WKXV�LW�LV�FORVHU�WR�WKHLU�DFWXDO�QHHGV��$V�H[SODLQHG�LQ�5HI������WKLV�FKDUJLQJ�VFKHPH�LV�IDLU�
�L�H��UHIOHFWV�DFWXDO�XVDJH���LI�WKH�YDULDQFH�RI�WKH�UDWLR�RI� �[�P��WR�WKH�DFWXDO�HIIHFWLYH�EDQGZLGWK� �[�P��LV�VPDOO��IRU�WKH�VHW�
RI� WKRVH�[�DQG�P� WKDW�FKDUDFWHUL]H� WKH�VHUYLFHV�RI� LQWHUHVW��$OVR�� LW�JLYHV� WKH� LQFHQWLYHV� WR�XVHUV� WR�VHOHFW�6/6V�WKDW�EHWWHU�
PDWFK�WKHLU�DFWXDO�QHHGV��
�

&RQVLGHU�WKDW�ZH�KDYH�D�FRQWLQXRXV�VHW�,�RI�4R6�FODVVHV�LQ�WKH�'LII6HUY�QHWZRUN��7KH�YDULDEOH�L�,�KDV�WKH�YDOXH���IRU�
WKH�ORZHVW�DQG�WKH�YDOXH���IRU�WKH�KLJKHVW�4R6�FODVV��7KXV��WKH�YDOXH�L�RI�DQ�LQWHUPHGLDWH�4R6�FODVV�FDQ�EH�YLHZHG�DV�WKH�
4R6�LW�SURYLGHV�UHODWLYHO\�WR�WKH�KLJKHVW�4R6�FODVV��,Q�WKLV�FDVH�WKH�SULFH�SL�SHU�XQLW�RI�HIIHFWLYH�XVDJH�IRU�HDFK�4R6�FODVV�L�
FDQ�EH�JLYHQ�E\�DQ�H[SOLFLW�IXQFWLRQ�3�L��RI�L��,Q�JHQHUDO��FL�[��KDV�WR�EH�LQFUHDVLQJ�ZKHQ�4R6�LPSURYHV��LQ�RUGHU�IRU�XVHUV�WR�
KDYH�WKH�ULJKW�LQFHQWLYHV�WR�VHOHFW�WKH�4R6�FODVV�WKDW�RSWLPL]HV�WKHLU�QHW�EHQHILW��L�H��DWWDLQ�WKH�EHVW�WUDGH�RII�EHWZHHQ�4R6�
DQG�FKDUJH����
�
�
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�
,Q�RUGHU�IRU�WKH�GHVFULEHG�DUFKLWHFWXUH�WR�EH�IHDVLEOH�DQG�VFDOHDEOH��DQG�IRU�WKH�WUDIILF�RI�D�QHZ�IORZ�WR�EH�DVVLJQHG�D�6/6�
XVLQJ�RXU�QHJRWLDWLRQ�SURFHVV��LQIRUPDWLRQ�KDV�WR�EH�DYDLODEOH�DQG�H[FKDQJHG�DPRQJ�WKH�FRPSRQHQWV�LQ�D�SURSHU�ZD\��,Q�WKLV�
VHFWLRQ�ZH�GHVFULEH�DQG�MXVWLI\�D�FHUWDLQ�GLVWULEXWLRQ�RI�LQIRUPDWLRQ�WKDW�VHUYHV�WKHVH�JRDOV���
�

$�8VHU�$JHQW��8$���EHLQJ�D�UHSUHVHQWDWLYH�RI�WKH�XVHU��VWRUHV�WKH�XWLOLW\�PRGHO�DQG�KDV�DFFHVV�WR�WKH�FRUUHVSRQGLQJ�XVHU�
SURILOH��)XUWKHUPRUH��WKH�XVHU
V�DSSOLFDWLRQ�LV�DEOH�WR�FRPPXQLFDWH�WR�WKH�FRUUHVSRQGLQJ�8$�DQ\�QHFHVVDU\�LQIRUPDWLRQ��VXFK�
DV�WKH�XSSHU�ERXQG�RQ�WKH�QRQFRPSOLDQFH�ULVN�DFFHSWDEOH�E\�WKH�XVHU��7KH�3ROLF\�6HUYHU��36��KDV�IXOO�FRQWURO�RI�WKH�QHWZRUN�
UHVRXUFHV��WKXV�EHLQJ�DZDUH�RI�WKH�DYDLODEOH�EDQGZLGWK��WKH�RSHUDWLQJ�SRLQW��V��W���WKH�SULFH�SHU�XQLW�RI�EDQGZLGWK�DQG�WKH�
QRQFRPSOLDQFH�ULVN�RI�HDFK�4R6�FODVV��7KH�36�RIIHUV�WKH�XVHUV�VRPH�LQIRUPDWLRQ�RQ�WKH�VHUYLFH�FODVVHV�SURYLGHG��E\�SRVWLQJ�
WKH�YDOXHV�RI�SDUDPHWHUV�W�IRU�HDFK�4R6�FODVV��WKH�UHDVRQ�ZK\�WKLV�LV�XVHIXO�ZLOO�EH�H[SODLQHG�EHORZ���,Q�RUGHU�WR�SURFHHG�
ZLWK� RXU� QHJRWLDWLRQ� DSSURDFK�� ZH� KDYH� WR� VSHFLI\� KRZ� WKH� XVHU� DSSOLFDWLRQ� GHWHUPLQHV� 4R6� UHTXLUHPHQWV� �ZKLFK� DUH�
VXEVHTXHQWO\�FRQYH\HG�WR�WKH�UHVRXUFH�UHVHUYDWLRQ�UHTXHVW��DV�ZHOO�DV�KRZ�WKH�36�ILQGV�WKH�WUDIILF�SDUDPHWHUV�IRU�WKH�6/6V�LQ�
HDFK�4R6�FODVV��7KHVH�LVVXHV�DUH�GLVFXVVHG�EHORZ��
�

(DFK�DSSOLFDWLRQ� VHUYHU� LQ� WKH�QHWZRUN� FRPSXWHV� DQG�SRVWV� LQIRUPDWLRQ�UHJDUGLQJ� WKH�SHUIRUPDQFH�RI� WKH� VHUYLFHV� LW�
SURYLGHV��)XUWKHUPRUH��HDFK�SLHFH�RI�FRQWHQW�LV�WUDQVPLWWHG�XQGHU�GLIIHUHQW�HQFRGLQJ�LQ�HDFK�VHUYLFH�FODVV��L�H��4R6�FODVV���
)RU�H[DPSOH��D�SDUWLFXODU�YLGHR�PD\�EH�03(*�HQFRGHG��ZLWK�YDULRXV�TXDOLW\�IDFWRUV��7KXV��WKH�VHUYHU�SRVWV�WKH�IROORZLQJ�
LQIRUPDWLRQ��WKH�WUDIILF�SDUDPHWHUV�LQ�WHUPV�RI�WRNHQ�EXFNHW�SDUDPHWHUV�� �� ���SHDN�UDWH�K�DQG�PHDQ�UDWH�P��ZLWK�ZKLFK�WKH�
WUDIILF�RI�HDFK�FRQWHQW�LV�VHQW�RYHU�HDFK�FODVV��DQG�WKH�GXUDWLRQ�7�RI�WKH�VHUYLFH�LI�NQRZQ��)XUWKHUPRUH��WKH�VHUYHU�KDV�WKH�
LQFHQWLYH��GXH� WR� FRPSHWLWLRQ�� WR� FRPSXWH� DQG�HPSOR\� WKH� WUDIILF�SDUDPHWHUV� WKDW�PLQLPL]H� WKH�FKDUJH� IRU� HDFK�SLHFH� RI�
FRQWHQW�LQ�HDFK�FODVV��$�VHUYHU�LV�DEOH�WR�DFFRPSOLVK�WKLV�LI�LW�LV�DZDUH�RI�WKH�ZD\�WKH�163�FKDUJHV��$V�DOUHDG\�H[SODLQHG�LQ�
6HFWLRQ����ZH�DVVXPH� WKDW� WKH�163�FKDUJHV�SURSRUWLRQDOO\� WR� WKH� HIIHFWLYH�EDQGZLGWK�RI� WKH�XVHU
V�6/6��$� VHUYHU�KDV� WR�
GHULYH�WKH�WUDIILF�SDUDPHWHUV�� �� ��K��WKDW�PLQLPL]H�WKLV�FKDUJH��7KH�SHDN�UDWH�K�IRU�HDFK�SLHFH�RI�FRQWHQW�LQ�HDFK�4R6�FODVV�
LV�GHWHUPLQHG�E\�WKH�DPRXQW�RI�VKDSLQJ�WKH�VHUYHU�SHUIRUPV�IRU� WKLV�VSHFLILF� FRQWHQW��$�VPDOOHU�SHDN�UDWH�UHVXOWV� IURP�D�
ODUJHU�DPRXQW�RI�VKDSLQJ��ZKLFK�KRZHYHU�LQIOXHQFHV�WKH�SOD\RXW�TXDOLW\�GXH�WR�WKH�VKDSLQJ�GHOD\�LQWURGXFHG��$V�H[SODLQHG�
LQ�5HI������JLYHQ�D�SHDN�UDWH�K��WKHUH�DUH�YDULRXV�SDLUV�RI�� �� ��IRU�ZKLFK�DOO�WKH�WUDIILF�VHQW�ZLOO�EH�FRQIRUPLQJ��7KHVH�SDLUV�
EHORQJ� WR� DQ� LQGLIIHUHQFH� FXUYH� VXFK�DV� WKH�RQH� VKRZQ� LQ�)LJXUH����7KH� HIIHFWLYH� EDQGZLGWK� FRUUHVSRQGLQJ� WR� D�6/6� LV�
LQFUHDVLQJ�LQ�WKH�HIIHFWLYH�SHDN�+�W� PLQ^K�� ��� �W`��$�VHUYHU�KDV�VLPSO\�WR�FKRRVH�WKH�SDLU�� �� ��WKDW�PLQLPL]HV�+��,I�WKH�
PLQLPL]HU�RI�+�LV�K��WKHQ�WKH�WRNHQ�EXFNHW�VHOHFWLRQ�GRHV�QRW�DIIHFW�WKH�FKDUJH��2WKHUZLVH��LI�WKH�PLQLPL]HU�RI�+�LV� � �W��



WKHQ�WKH�SDLU�� �� ��WKDW�PLQLPL]HV�+�LV�WKDW�SRLQW�LQ�ZKLFK�WKH�WDQJHQW�WR�WKH�LQGLIIHUHQFH�FXUYH�KDV�VORSH�±W��VHH�)LJXUH�����
)RU�VLPSOLFLW\��ZH�DVVXPH�WKDW�WKLV�SRLQW�LV�DOZD\V�FKRVHQ��HYHQ�LI�K� � �W��7KXV��WKH�VHUYHU�GHULYHV�WKH�SDUDPHWHUV��K�� ��
��WKDW�PLQLPL]H�WKH�ILQGLQJ�FKDUJH�IRU�D�SLHFH�RI�FRQWHQW�LQ�D�4R6�FODVV�WKDW�LV�FKDUDFWHUL]HG�E\�W��,W�LV�ZRUWK�QRWLQJ�WKDW�LW�
LV�QRW�QHFHVVDU\�IRU�WKH�36�WR�SRVW�WKH�YDOXHV�RI�WKH�VSDFH�SDUDPHWHU�V��0RUHRYHU��WKH�DERYH�SURFHGXUH�IRU�VHOHFWLQJ�� �� ��LV�
YDOLG�UHJDUGOHVV�RI�ZKHWKHU�WKH�GXUDWLRQ�7�RI�WKH�IORZ�LV�NQRZQ�RU�KDV�WR�EH�HVWLPDWHG����
�

� � �

W

,QGLIIHUHQFH�&XUYH

7DQJHQW

�

)LJXUH����7KH�LQGLIIHUHQFH�FXUYH�RI�SDUDPHWHUV�� �� ��IRU�D�JLYHQ�SHDN�UDWH��VKDSLQJ�GHOD\��DQG�IRU�D�VSHFLILF�SHUFHQWDJH�RI�WUDIILF�WR�EH�
FRQIRUPLQJ��

�
$OVR��D�XVHU�UHFHLYLQJ�DSSOLFDWLRQ�LV�DEOH�WR�ILQG�WKH�WUDIILF�SDUDPHWHUV�WKDW�H[SUHVV�WKH�XVHU
V�4R6�UHTXLUHPHQWV��5HFDOO�

WKDW� WKH� FKRLFH� RI� SHDN� UDWH� K� GHSHQGV� RQ� WKH� DPRXQW� RI� VKDSLQJ� GHOD\� LQWURGXFHG�� 7KH� XVHU� DSSOLFDWLRQ� NQRZLQJ� WKH�
PD[LPXP�DFFHSWDEOH�VKDSLQJ�GHOD\��FDQ�VSHFLI\�WKH�SHDN�UDWH�K�RI�WKH�UHVHUYDWLRQ�UHTXHVW��$V�DOUHDG\�PHQWLRQHG��IRU�HDFK�
VSHFLILF�YDOXH�RI�SHDN�UDWH�K�WKHUH�ZLOO�EH�SDLUV�RI�� �� ��IRU�ZKLFK�DOO�WKH�WUDIILF�WKDW�ZLOO�EH�UHFHLYHG�LV�FRQIRUPLQJ��)LJXUH�
����7KH�XVHU�DSSOLFDWLRQ�KDYLQJ�LQIRUPDWLRQ�DERXW�KRZ�WKH�163�FKDUJHV��LW�VHOHFWV�WKH�SDLU�� �� ��WKDW�PLQLPL]HV�FKDUJH�LQ�
WKH� UHTXLUHG�4R6�FODVV�� DV�GHVFULEHG� LQ� WKH�SUHYLRXV�SDUDJUDSK��6R� IDU��ZH�KDYH�SUHVHQWHG�D�GLVWULEXWLRQ�RI� LQIRUPDWLRQ��
ZKHUH�HDFK�SLHFH�RI�LQIRUPDWLRQ�LV�VWRUHG�E\�D�FRPSRQHQW�WKDW�KDV�WKH�LQFHQWLYH�WR�GR�VR��,Q�WKH�QH[W�VHFWLRQV��ZH�H[SODLQ�
KRZ�WKH�FRPSRQHQWV�DFW�DQG�LQWHUDFW�LQ�RUGHU�IRU�WKH�8$�WR�PDNH�DQ�HIILFLHQW�VHOHFWLRQ�RI�WKH�6/6���
�
�
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�
,Q�WKLV�VHFWLRQ�ZH�GLVFXVV�KRZ�WKH�8$�VHOHFWV�WKH�EHVW�6/6�RQ�EHKDOI�RI�WKH�XVHU��)LUVW��ZH�KDYH�WR�PRGHO�XVHU�SUHIHUHQFHV�LQ�
D�XVHU�XWLOLW\�GHSHQGLQJ�RQ�WKH�YDULRXV�SDUDPHWHUV�LQYROYHG�LQ�WKH�6/6��7KH�WUDIILF�LQIRUPDWLRQ�LQ�WKLV�6/6�LQFOXGHV�VRPH�RI�
WKH�5693�SDUDPHWHUV��QDPHO\�WKH�SHDN�UDWH�K�DQG�WKH�WRNHQ�EXFNHW�SDUDPHWHUV�� �� ���1RWH�WKDW�D�IORZ�ZLWK�WKH�VDPH�WUDIILF�
SDUDPHWHUV��K�� �� ��LV�GLIIHUHQWO\�VHUYHG�E\�GLIIHUHQW�4R6�FODVVHV��LQ�WHUPV�RI�WKURXJKSXW��GHOD\��MLWWHU�DQG�SDFNHW�ORVV��7KH�
XVHU�DSSOLFDWLRQ�DVNV�IRU�D�VSHFLILF�WKURXJKSXW��DQG�SRVVLEO\�DQ�HQG�WR�HQG�GHOD\�ERXQG��E\�QHJRWLDWLQJ�IRU�6/6V��$OVR��LW�
VSHFLILHV�DQ�XSSHU�ERXQG�IRU�WKH�DFFHSWDEOH�QRQFRPSOLDQFH�ULVN�U�E\�WKH�QHWZRUN��,Q�SDUWLFXODU��WKH�6/6�VKRXOG�FRPSULVH�WKH�
WXSOH�RI�SDUDPHWHUV� �K�� �� ��4R6FODVV�� U�� WKDW�PD[LPL]HV� WKH�QHW� EHQHILW� RI� WKH�XVHU��7U\LQJ� WR� FRPSXWH� ILYH�SDUDPHWHUV�
VLPXOWDQHRXVO\�LV�D�YHU\�FRPSOLFDWHG�WDVN��)RUWXQDWHO\��DV�H[SODLQHG�LQ�6HFWLRQ����LW�FDQ�UHDVRQDEO\�EH�DVVXPHG�WKDW�RQO\�WKH�
EHVW� WULSOHWV� �K�� �� �� RI� WKH� YDULRXV�4R6� FODVVHV� DUH� HOLJLEOH� FKRLFHV�� 7KXV�� LW� UHPDLQV� WR� VHOHFW� WKH�4R6� FODVV� DQG� WKH�
QRQFRPSOLDQFH�ULVN�RI�D�6/6��
�

7KH�DSSOLFDWLRQ�VHUYHUV�SRVW�WKH�WUDIILF�SDUDPHWHUV�SHU�FRQWHQW�LQ�HDFK�4R6�FODVV�WKDW�PLQLPL]H�WKH�H[SHFWHG�FKDUJH��,Q�
RUGHU�IRU�D�XVHU�WR�EH�VHUYHG�E\�WKHVH�RSWLPL]HG�SDUDPHWHUV�SHU�4R6�FODVV��KH�KDV�WR�SD\�DQ�DPRXQW�RI�PRQH\�SHU�4R6�FODVV��
,W�LV�DVVXPHG�WKDW�WKH�PD[LPXP�DPRXQW�WKH�XVHU�LV�ZLOOLQJ�WR�SD\��GHQRWHG�DV�:PD[��LV�DOVR�FRQWDLQHG�LQ�WKH�XVHU�SURILOH��
7KLV�DPRXQW�FRUUHVSRQGV�WR� WKH�EHVW�SRVVLEOH�FRQWUDFW��8QGHU� WKH�DERYH�DVVXPSWLRQV��WKH�8$�KDV� WR�VHOHFW�RQO\� WKH�4R6�
FODVV�DQG�WKH�QRQFRPSOLDQFH�ULVN�YDOXHV�VR�DV�WR�PD[LPL]H�WKH�XVHU¶V�QHW�EHQHILW��$VVXPLQJ�WKDW�WKH�XVHU�XWLOLW\�GRHV�QRW�
GHSHQG�RQ�WKH�FRQWHQW�RI� WKH� LQIRUPDWLRQ�WR�EH�UHFHLYHG��ZH�SURSRVH�D� VLPSOH�XWLOLW\�PRGHO� WKDW�VHUYHV�RXU�SXUSRVHV�� ,Q�
SDUWLFXODU��WKH�XWLOLW\�IXQFWLRQ�IRU�DQ�6/6�[�LV�JLYHQ�E\�WKH�IRUPXOD�EHORZ��
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,Q� WKH�DERYH� IRUPXOD��[� LV� WKH�6/6� LQ� WHUPV�RI�SHDN�UDWH�K� DQG� WRNHQ�EXFNHW�SDUDPHWHUV� � �� �� DQG�4R6�FODVV��:���� LV� D�
PRQHWDU\�H[SUHVVLRQ�RI�WKH�XVHU¶V�XWLOLW\�IRU�WKLV�6/6��WKDW�LV��:����LV�WKH�XVHU¶V�ZLOOLQJQHVV�WR�SD\�IRU�WKLV�WUDIILF�FRQWUDFW�LQ�
WKH�FHUWDLQ�4R6�FODVV��UXVHU�LV�WKH�PD[LPXP�SHUFHQWDJH�RI�QRQFRPSOLDQFH�ZLWK�WKH�6/6�DFFHSWHG�E\�WKH�XVHU�DQG��UQHWZ�LV�WKH�
QRQFRPSOLDQFH�ULVN�H[SHFWHG�WR�EH�RIIHUHG�E\�WKH�QHWZRUN�IRU�DQ�6/6��I�UXVHU��UQHWZ��LV�D�IXQFWLRQ�WKDW�H[SUHVVHV�WKH�XVHU¶V�
LQFUHDVHG� VDWLVIDFWLRQ� IRU� ORZ�YDOXHV�RI� UQHWZ�

�7KH�XVHU� VDWLVIDFWLRQ� VKRXOG�EH�PD[LPL]HG� �ZLWK� I� ����ZKHQ� UQHWZ ����DQG�
GHFUHDVH�DV�UQHWZ�DSSURDFKHV�UXVHU��7KLV�LV�GXH�WR�WKH�DVVXPSWLRQ�WKDW�D�XVHU�LV�VDWLVILHG�ZLWK�DQ\�UQHWZ�WKDW�LV�ORZHU�WKDQ�RU�
HTXDO�WR�UXVHU��7KHUHIRUH��ZKHQ�UQHWZ�LQFUHDVHV�DQG�DSSURDFKHV�UXVHU��XVHU�VDWLVIDFWLRQ�VKRXOG�GHFUHDVH��,Q�IDFW��ZH�H[SHFW�I�WR�
KDYH�WKH�VKDSH�GHSLFWHG�LQ�)LJXUH����)RU�HDFK�SDUWLFXODU�XVHU�WKH�³GHFUHDVLQJ´�VHJPHQW�RI�WKH�FXUYH��LWV�VDGGOH�SRLQW��DQG�LWV�
PLQLPXP� YDOXH� ZLOO� GHSHQG� RQ� WKH� VHQVLWLYLW\� RI� WKH� XVHU� WR� WKH� QRQFRPSOLDQFH� ULVN� RIIHUHG� E\� WKH� QHWZRUN�� )LQDOO\��
8�4R6')�� LV�WKH�QRUPDOL]HG�XWLOLW\� IDFWRU� WKDW�FRUUHVSRQGV�WR� WKLV�4R6�FODVV�RI�'LII6HUY��DQG�H[SUHVVHV� WKH�SHUFHQWDJH�RI�
:PD[�WKDW�WKH�XVHU�LV�ZLOOLQJ�WR�SD\�IRU�WKLV�4R6�FODVV��WKLV�IDFWRU�HTXDOV���IRU�WKH�KLJKHVW�VXFK�FODVV��
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/RZHVW�4R6�FODVV +LJKHVW�4R6�FODVV
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�

�D���

�

����

���

����

�

���

/RZHVW�4R6�FODVV 6WDUWLQJ�4R6�FODVV +LJKHVW�4R6�FODVV

4R6�FODVV�%DQGZLGWK�

8WLOLW\�IRU�JXDUDQWHHG�DSSOLFDWLRQV
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)LJXUH����$�QRUPDOL]HG�XWLOLW\�IXQFWLRQ�8�ZLWK�UHVSHFW�WR�4R6�FODVV�IRU�HODVWLF��D��DQG�JXDUDQWHHG��E��VHUYLFHV���

�
7KH�QHWZRUN�VHUYLFHV�WKDW�WKH�XVHU�DVNV�IRU�DUH�HLWKHU�HODVWLF�RU�JXDUDQWHHG��1RWH�WKDW�ZH�DVVXPH�WKDW�LQ�JHQHUDO�D�KLJKHU�

4R6� FODVV� UHVXOWV� LQ� D� KLJKHU� VFKHGXOLQJ� SULRULW\� DQG�RU� D� ORZHU� GURSSLQJ� SUREDELOLW\�� ERWK� UHVXOW� LQ� KLJKHU� EDQGZLGWK�
FRQVXPSWLRQ�E\� WKH�KLJKHU�4R6�FODVV�XQGHU�WKH�VDPH�WUDIILF� WUDQVSRUW�UHTXLUHPHQWV��7KXV��WKH�VKDSH�RI� WKH�IXQFWLRQ�8����
�ZLWK�UHVSHFW� WR� WKH�'LII6HUY�4R6�FODVVHV�� LV�HVVHQWLDOO\� WKH�VDPH�DV�WKDW�RI�XWLOLW\�H[SUHVVHG�DV�D�IXQFWLRQ�RI�EDQGZLGWK��



EHFDXVH�IRU�WKH�VDPH�WUDIILF�WUDQVSRUW�UHTXLUHPHQWV�D�KLJKHU�4R6�FODVV�FRQVXPHV�PRUH�EDQGZLGWK�DQG�KDV�D�ORZHU�PDUJLQDO�
XWLOLW\��)RU�HODVWLF�VHUYLFHV� WKH�XWLOLW\� IXQFWLRQ�LV�FRQFDYH��DV�VKRZQ�LQ�)LJXUH��D��GXH�WR� WKH�GLPLQLVKLQJ�PDUJLQDO�XWLOLW\�
LQGXFHG� E\� DQ� DGGLWLRQDO� XQLW� RI� EDQGZLGWK�ZKHQ� WKH� DPRXQW� RI� EDQGZLGWK�DOUHDG\� DOORFDWHG� LQFUHDVHV�� )RU� JXDUDQWHHG�
VHUYLFHV�� WKH�XWLOLW\� IXQFWLRQ�LV� LQLWLDOO\� FRQYH[�DQG�WKHQ�FRQFDYH�ZLWK�UHVSHFW� WR�EDQGZLGWK��VHH�)LJXUH��E��+RZHYHU��DV�
H[SODLQHG�LQ�5HI������IRU�JXDUDQWHHG�VHUYLFHV�LW�GRHV�QRW�PDNH�PXFK�VHQVH�WR�FRQVLGHU�WKH�FRQYH[�VHJPHQW�RI�WKH�XWLOLW\�FXUYH�
DV�DFFHSWDEOH��EHFDXVH�WKH�PDUJLQDO�LQFUHDVH�LQ�XWLOLW\�GXH�WR�D�VPDOO�LQFUHDVH�LQ�WKH�EDQGZLGWK�WR�EH�DOORFDWHG�LV�LQFUHDVLQJ��
WKLV�LPSOLHV�WKDW�WKH�XVHU�KDV�WKH�WHQGHQF\�WR�UHTXLUH�PRUH�DQG�PRUH�EDQGZLGWK�WKXV�DEDQGRQLQJ�WKLV�VHJPHQW��7KHUHIRUH��WKH�
JXDUDQWHHG�XWLOLW\� IXQFWLRQ��DV�DQ�DSSUR[LPDWLRQ��FDQ�EH�WDNHQ�DV�LGHQWLFDO�WR�HODVWLF�H[FHSW�IRU�WKH�IDFW�WKDW�LW�VWDUWV�DW�DQ�
LQGH[�RI�4R6�FODVV�ODUJHU�WKDQ����7KH�8$�RI�D�JXDUDQWHHG�XVHU�VKRXOG�NQRZ�WKLV�VWDUWLQJ�SRLQW��
�
�
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�
$V�GHVFULEHG�LQ�6HFWLRQ����WKH�6/6�UHTXHVW�RI�DQ�DSSOLFDWLRQ�UHDFKHV�WKH�FORVHVW�3ROLF\�6HUYHU��36���7KH�36�LGHQWLILHV�WKH�
8$�WKDW�LV�DVVRFLDWHG�ZLWK�WKH�XVHU�RI�WKH�DSSOLFDWLRQ�WKURXJK�WKH�ORFDWLRQ�LQIRUPDWLRQ�HQFORVHG�LQ�WKH�5693�5(69�PHVVDJH�
DQG� VWDUWV�QHJRWLDWLQJ� RQ� WKH� 6/6� WKDW�ZLOO� EH� ILQDOO\� RIIHUHG�� 7KH�SDUDPHWHUV� LQ� WKH�5693�5(69�PHVVDJH� H[SUHVV� WKH�
ORZHVW�ERXQG�LQ�WKH�4R6�UHTXHVWHG�E\�WKH�XVHU��,Q�WKH�EHJLQQLQJ�RI�WKH�QHJRWLDWLRQ�SURFHVV��WKH�8$�LQIRUPV�WKH�36�RI�WKH�
SDUDPHWHU�UXVHU�WKDW�H[SUHVVHV�WKH�PD[LPXP�DFFHSWDEOH�YDOXH�RI�QRQFRPSOLDQFH�RI�WKH�UHTXHVWHG�6/6�ZLWK�WKH�6/6�RIIHUHG��
7DNLQJ�WKLV�SDUDPHWHU��WKH�36�LV�DEOH�WR�FRPPXQLFDWH�ZLWK�WKH�,QIRUPDWLRQ�'LUHFWRU\��,'��DQG�WR�ILQG�WKH�HOLJLEOH�RIIHUV�WKDW�
VDWLVI\� WKH� XVHU� UHTXLUHPHQWV�� 7KH� ,'� FRQWDLQV� QHWZRUN� VWDWH� LQIRUPDWLRQ�� DV� WKH� RSHUDWLQJ� SRLQW� �V�� W��� WKH� DYDLYDEOH�
EDQGZLGWK�DQG�WKH�QRQFRPSOLDQFH�ULVN�RI�D�FHUWDLQ�4R6��(DFK�RIIHU�LV�FRPSRVHG�RI�4R6�FODVV��QRQFRPSOLDQFH�ULVN�UQHWZ��WKH�
SDUDPHWHUV��V��W��RI�WKH�4R6�FODVV�DQG�DQ�H[SHFWHG�FKDUJH�F����SHU�WLPH�XQLW��,Q�RUGHU�WR�FRPSXWH�F�����WKH�36�HPSOR\V�WKH�
SXEOLF�LQIRUPDWLRQ�DERXW�WKH�WUDIILF�SDUDPHWHUV�IRU�HDFK�RIIHU�LQ�WHUPV�RI�SHDN�UDWH�K��WRNHQ�EXFNHW�SDLU�� �� ���DQG�WKH�PHDQ�
UDWH�P�SHU�4R6�FODVV�IRU�WKH�VSHFLILF�SLHFH�RI�FRQWHQW�WKDW�LV�RUGHUHG�IURP�WKH�DSSOLFDWLRQ�VHUYHU��7KH�36�FRPPXQLFDWHV�WKH�
RIIHUV�>F����UQHWZ��4R6�FODVV@�WR�WKH�8$��ZKLFK�VROYLQJ�WKH�1HW%HQHILW�PD[LPL]DWLRQ�SUREOHP�VHOHFWV�WKH�SURSHU�6/6�IRU�WKH�
XVHU��)RU�VLPSOLFLW\��ZH�DVVXPH�WKDW�WKLV�RSWLPL]DWLRQ�LV�FDUULHG�RXW�H[KDXVWLYHO\�IRU�WKH�GLVFUHWH�VHW�RI�4R6�FODVVHV�RIIHUHG��
7KH� FRPSOH[LW\� RI� WKLV� FDQ� EH� LPSURYHG� LI� WKH� FRQFDYLW\� DQG� PRQRWRQLFLW\� SURSHUWLHV� RI� WKH� IXQFWLRQV� LQYROYHG� DUH�
H[SORLWHG��,I�WKH�PD[LPXP�QHW�EHQHILW�LQ�WKH�6/6�VHOHFWLRQ�SURFHVV�IRU�D�QHZ�IORZ�LV�QHJDWLYH��L�H��WKH�QHJRWLDWLRQ�SURFHVV�
GRHV�QRW�ILQG�D�6/6�WKDW�VHUYHV�WKH�4R6�UHTXLUHPHQWV�RI�D�XVHU�IRU�WKH�IORZ��JLYHQ�D�UHODWLYHO\�ORZ�ZLOOLQJQHVV�WR�SD\�RU�D�
KLJKO\� ORDGHG�QHWZRUN�GRPDLQ� IRU� WKH� UHTXLUHG�4R6� FODVVHV�� WKH� WUDIILF� RI� WKH�QHZ� IORZ� LV� VHUYLFHG�DV�%HVW�(IIRUW��7KH�
VHTXHQFH�RI�PHVVDJHV�H[FKDQJHG�EHWZHHQ�WKH�FRPSRQHQWV�GXULQJ�WKH�6/6�VHOHFWLRQ�SURFHVV�DUH�GHSLFWHG�LQ�)LJXUH�����
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QHJRWLDWLRQ�IRU�6/6�VHOHFWLRQ�
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�1%�PD[LPL]DWLRQ� ���8$�LQIURPV�36�DERXW�WKH�6/6�
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V��W��UQHWZ�SHU�HOLJLEOH�4R6�

O

���4R6�UHTXHVW�LQ�

WHUPV�RI��K�� �� ���

8VHU�5HFHLY��

$SSOLFDWLRQ�

�
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�
�5HFDOO� WKDW� DV� GHVFULEHG� LQ� 6HFWLRQ� ��� WKH� FKDUJLQJ� VFKHPH� WKDW�ZH� XVH� SURYLGHV� WKH� ULJKW� LQFHQWLYHV� WR� XVHUV� IRU� 6/6�
VHOHFWLRQ�WKDW�UHIOHFWV�WKHLU�DFWXDO�UHTXLUHPHQWV��+RZHYHU��LV�LQFHQWLYH�FRPSDWLELOLW\�PDLQWDLQHG�IRU�FHUWDLQ�XVHUV�WKDW�DSSO\�
WKLV�QHJRWLDWLRQ�SURFHVV�WR�VHOHFW�WKHLU�6/6V"�7KDW�LV��LV�VRFLDO�ZHOIDUH��L�H��WKH�VXP�RI�XVHU�XWLOLWLHV��DOVR�SURPRWHG�ZKHQ�
HDFK�XVHU�SHUIRUPV�LQGLYLGXDO�RSWLPL]DWLRQ"��

�
7R�LQYHVWLJDWH�WKLV�ZH�SHUIRUPHG�WKH�IROORZLQJ�H[SHULPHQW��:H�FRPSXWH�WKH�VRFLDO�ZHOIDUH�UHVXOWLQJ�E\�HPSOR\LQJ�WKH�

QHJRWLDWLRQ�SURFHVV�IRU�VKDULQJ�DQ�DPRXQW�RI�UHVRXUFHV�.�WR�D�QXPEHU�RI�XVHUV�1���DQG�FRPSDUH�LW�ZLWK�WKH�VRFLDO�ZHOIDUH�
UHVXOWLQJ�ZKHQ�VKDULQJ�WKH�VDPH�DPRXQW�RI�UHVRXUFHV�HTXDOO\�WR�WKH�1�XVHUV��,Q�WKLV�H[SHULPHQW��DOO�XVHUV�UHTXHVW�WKH�VDPH�
VHUYLFH� DQG� FRQWHQW� �H�J�� WKH� VDPH� YLGHR��� +DOI� RI� WKH� XVHUV� DUH� WDNHQ� DV� HODVWLF� DQG� WKH� UHVW� RI� WKHP� DV� JXDUDQWHHG��
)XUWKHUPRUH�� WKH�XWLOLW\� IXQFWLRQV�DUH�SDUDPHWHUL]HG�DQG� WKH�XVHUV�KDYH�GLIIHUHQW�ZLOOLQJQHVV� WR�SD\��$OO�SDUDPHWHUV� DQG�
ZLOOLQJQHVV� WR� SD\� IROORZ� XQLIRUP� GLVWULEXWLRQV� RI� YDULRXV� PHDQV� DQG� YDULDQFHV� �WKH� H[DFW� SDUDPHWHUL]DWLRQ� DQG� WKH�
GLVWULEXWLRQV� RI� WKH� YDULRXV� SDUDPHWHUV� DV� ZHOO� DV� RI� WKH� ZLOOLQJQHVV� WR� SD\� DUH� GLVFXVVHG� EHORZ��� 7KH� QHW� EHQHILW�
PD[LPL]DWLRQ� SURFHVV� VHOHFWV� D� FHUWDLQ� 4R6� FODVV� �DQG�� WKXV�� UHVRXUFH� FRQVXPSWLRQ�� IRU� HDFK� XVHU� WR� EH� VHUYHG�� 7KHVH�
VHOHFWLRQV�DOVR�GHWHUPLQH�WKH�WRWDO�UHVRXUFHV�.�WKDW�VKRXOG�EH�DOORFDWHG�DQG�WKH�WRWDO�FKDUJH�&WRW�IRU�WKH�XVHUV��7KH�FKDUJLQJ�
IXQFWLRQ�F�N��RI�WKH�QHWZRUN�IRU�D�4R6�FODVV�N��XVLQJ�WKH�FKDUJLQJ�VFKHPH�ZH�PHQWLRQHG��FDQ�KDYH�DQ\�LQFUHDVLQJ�VKDSH�L�H��
OLQHDU� �H�J�� LI� WKH� SDUDPHWHU� RI� 4R6� FODVV� GLIIHUHQWLDWLRQ� LV� EDQGZLGWK��� FRQYH[� �H�J�� LI� WKH� SDUDPHWHU� RI� 4R6� FODVV�
GLIIHUHQWLDWLRQ�LV�FHOO�ORVV�SUREDELOLW\���RU�FRQFDYH��DFFRUGLQJ�WR�D�VSHFLILF�SROLF\��RU�D�PL[�RI�WKHP��:H�FRPSXWH�WKH�VRFLDO�
ZHOIDUH�81%�HPHUJLQJ�XQGHU�WKH�QHJRWLDWLRQ�SURFHVV��
�

7KHQ��ZH�VKDUH�WKH�UHVRXUFHV�.�HTXDOO\�WR�HDFK�XVHU��E\�RIIHULQJ�WR�DOO�RI�WKHP�WKH�4R6�FODVV�FKDUJHG�IRU�&WRW�1��7KLV�
FRUUHVSRQGV�WR�UHVRXUFH�XVDJH�.�1�IRU�HDFK�XVHU��$GGLQJ�WKH�QHZ�XWLOLW\�YDOXHV�IRU�WKH�QHZ�4R6�FODVV�RI�WKH�VDPH�XVHUV��L�H��
PDLQWDLQLQJ�WKH�VDPH�XWLOLW\�IXQFWLRQV�DV�SUHYLRXVO\���ZH�REWDLQ�WKH�QHZ�WRWDO�XWLOLW\�8IDLU��:H�QRWLFHG�WKDW�81%!�8IDLU�IRU�DOO�
WKH�VKDSHV�RI�WKH�FKDUJLQJ�IXQFWLRQ�DQG�IRU�YDULRXV�XQLIRUP�GLVWULEXWLRQV�RI�ZLOOLQJQHVV�WR�SD\��7KLV�DGYRFDWHV�WKDW�LQFHQWLYH�
FRPSDWLELOLW\�LV�PDLQWDLQHG�ZLWK�WKH�SURSRVHG�QHJRWLDWLRQ�SURFHVV��
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ZKHUH�[�LV�WKH�4R6�FODVV�RI�DQ�6/6��DQG� �LV�D�UDQGRP�YDULDEOH�WKDW�LV�XQLIRUPO\�GLVWULEXWHG�LQ�WKH�LQWHUYDO�>��������@��:PD[�LV�

WKH�ZLOOLQJQHVV�WR�SD\�H[SUHVVHG�DV�WKH�VXP�RI�D�IL[HG�WHUP�:F� ������DQG�D�WHUP�:YDU��ZKLFK�LV�D�UDQGRP�YDULDEOH�WKDW�LV�

XQLIRUPO\� GLVWULEXWHG� LQ� WKH� LQWHUYDO� >��� �(>:YDU@@�� (>:YDU@� LV� IL[HG� �IRU� DOO� VLPXODWHG� XVHUV�� LQ� HDFK� H[SHULPHQW�� DQG� LQ�

VXFFHVVLYH�H[SHULPHQWV�WDNHV�WKH�YDOXHV����������������«���������$OVR��&PD[� �������LV�WKH�FKDUJH�IRU�WKH�VHUYLFH�LQ�WKH�

KLJKHVW� 4R6� FODVV�� )LJXUH� �� GHSLFWV� WKH� SHUFHQWDJH� RI� GLIIHUHQFH� LQ� WKH� VRFLDO� ZHOIDUH� DWWDLQHG� XVLQJ� WKH� QHW� EHQHILW�

PD[LPL]DWLRQ��81%���DQG�WKDW�XVLQJ�WKH�HTXDO�VSOLW��IDLU�SURFHVV��RI�QHWZRUN�UHVRXUFHV��8IDLU���IRU�WKH�WKUHH�VKDSHV�RI�FKDUJLQJ�
IXQFWLRQ�DQG�IRU�(>:YDU@�UDQJLQJ�EHWZHHQ�������DQG����������$�FRQWLQXRXV�VHW�RI�4R6�FODVVHV�ZDV�DVVXPHG���
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�

)LJXUH�����7KH�SHUFHQWDJH�RI�GLIIHUHQFH�EHWZHHQ�81%�DQG�8IDLU��IRU�WKH�YDULRXV�VKDSHV�RI�WKH�FKDUJLQJ�IXQFWLRQ��ZKHQ�(>:YDU�@�UDQJHV�IURP�
������WR���������DQG�:F ��������

�
,Q�)LJXUH����ZH�REVHUYH�WKDW�WKH�SHUFHQWDJH�GLIIHUHQFHV�EHWZHHQ�81%�DQG�8IDLU�DUH�DOZD\V�SRVLWLYH��DQG�WKDW�WKHLU�VKDSHV�

DUH�FRQYH[�LQ�(>:YDU@��7KHUHIRUH��RXU�DSSURDFK�LV�DOZD\V�PRUH�HIILFLHQW�WKDQ�WKH�IDLU�SURFHVV��7KH�LPSURYHPHQW�DFKLHYHG�

XVLQJ�RXU�6/6�VHOHFWLRQ�SURFHVV�LQ�VRFLDO�ZHOIDUH�LV�VXEVWDQWLDO�LQ�WKH�FDVHV�RI�FRQFDYH�DQG�OLQHDU�FKDUJH��2Q�WKH�RWKHU�KDQG��

XQGHU�FRQYH[�FKDUJLQJ��WKH�PHDQ�4R6�FODVV�FRVWV�OHVV�WKDQ�WKH�PHDQ�FKDUJH��LPSO\LQJ�WKDW�WKH�IDLU�SURFHVV�UHVXOWV�LQ�D�EHWWHU�

4R6�FODVV�WKDQ�WKH�PHDQ��7KHUHIRUH��WKH�ORVV�LQ�VRFLDO�ZHOIDUH�GXH�WR�WKH�IDLU�SURFHVV�LV�OLPLWHG��,W�VKRXOG�DOVR�EH�QRWHG�WKDW�

ZKHQ�(>:YDU@�LV�ODUJH��WKHQ�DOPRVW�DOO�RI�WKH�XVHUV�VHOHFW�D�KLJK�4R6�FODVV��7KXV��WKH�IDLU�SURFHVV�GRHV�QRW�DOWHU�VLJQLILFDQWO\�

WKH�6/6�RI� WKH�PRVW� RI� WKH�XVHUV��DQG�WKH�DVVRFLDWHG� ORVV� LQ� VRFLDO�ZHOIDUH� LV� YHU\� VPDOO��:H�KDYH�SHUIRUPHG� WKH�DERYH�

H[SHULPHQWV�IRU�YDULRXV�YDOXHV�RI�WKH�SDUDPHWHUV�DQG�DOO�UHVXOWV�DUH�LQ�IDYRU�RI�LQFHQWLYH�FRPSDWLELOLW\�ZKHQ�XVLQJ�WKH�QHW�

EHQHILW�PD[LPL]DWLRQ�SURFHVV�WR�VHOHFW�WKH�RSWLPDO�6/6V�IRU�WKH�XVHUV���

�

�



��� ,03/(0(17$7,21�$1'�(9$/8$7,21�

�

6R�IDU��ZH�KDYH�GHVFULEHG�WKH�DUFKLWHFWXUH��DQG�WKH�6/6�VHOHFWLRQ�DSSURDFK��,Q�WKLV�VHFWLRQ��ZH�SUHVHQW�VSHFLILF�FKRLFHV�RQ�

WKH�LPSOHPHQWDWLRQ�RI�RXU�DSSURDFK�LQ�D�UHDOLVWLF�QHWZRUN�GRPDLQ��7KH�QHWZRUN�GRPDLQ�FRQVLVWV�RI�WKUHH�URXWHUV�DQG�WKUHH�

HQG�KRVWV��7KH�URXWHUV�LQ�WKH�QHWZRUN�UXQ�&LVFR�03/6�LPSOHPHQWDWLRQ��ZKLOH�WKH�HQG�KRVWV�UXQ�:LQGRZV�������5693�ZDV�
HPSOR\HG�IRU�FRPPXQLFDWLQJ�WKH�UHVRXUFH�DOORFDWLRQ�UHTXHVWV��EHFDXVH�LW�SURYLGHV�D�FOHDU�ZD\�IRU�DSSOLFDWLRQV�WR�H[SUHVV�

WKHLU�4R6�UHTXLUHPHQWV��:LQGRZV������SODWIRUP�VXSSRUWV�5693�DQG�SHUIRUPV�WKH�VKDSLQJ��SROLFLQJ�DQG�PDUNLQJ�RI� WKH�

IORZV�DFFRUGLQJ�WR�5693�VLJQDOLQJ��)XUWKHUPRUH��DFFRUGLQJ�WR�WKH�SURFHVV�GHVFULEHG�LQ�6HFWLRQ����WKH�FRPSXWDWLRQ�RI�WKH�

5693�WUDIILF�SDUDPHWHUV�IRU�WKH�UHVRXUFH�UHVHUYDWLRQ�UHTXHVW�FDQ�EH�WUDQVSDUHQW�IRU�WKH�HQG�XVHU��ZKR�PD\�DVN�IRU�D�UHTXLUHG�

4R6�FODVV�LQ�DQ�DEVWUDFW�ZD\��H�J��DGMXVWLQJ�D�VOLGH�EDU��WKXV�DVNLQJ�IRU�D�PRUH�H[SHQVLYH�DQG�EHWWHU�VHUYLFH�RU� IRU�D� OHVV�

H[SHQVLYH�DQG�LQIHULRU�RQH���,Q�WKH�LQJUHVV�URXWHUV��ZH�XVHG�WKH�SURWRFRO�&RPPRQ�2SHQ�3ROLF\�6HUYLFH��&236�
��������

�LQ�RUGHU�

WR�LQWHUFHSW�5(69�PHVVDJHV�DQG�IRUZDUG�WKHP�WR�WKH�3ROLF\�6HUYHU��ZKLFK�LV�SDUWO\�D�&236�VHUYHU��)LJXUH�����5HFDOO�WKDW�

WKH� 36� ORFDWLRQ� LV� QRW� NQRZQ� WR� WKH� 8$�� 7KH� FKRLFH� RI� &236� ZDV� SUHIHUUHG� IURP� RWKHU� HOLJLEOH� SURWRFROV� �6103��

7HOQHW&/,���EHFDXVH�LW�IDFLOLWDWHV�PRGLILFDWLRQV�RI�UHVHUYDWLRQ�UHTXHVWV�DFFRUGLQJ�WR�WKH�UHVXOWV�RI�WKH�QHJRWLDWLRQ�SURFHVV�DV�

ZHOO� DV�GLVFRYHU\� RI�36� ORFDWLRQ��7KH�3ROLF\�'LUHFWRU\� �3'��DQG� WKH� ,QIRUPDWLRQ�'DWDEDVH� �,'��DUH� LPSOHPHQWHG�XVLQJ�

0LFURVRIW�$FWLYH�'LUHFWRU\��7KH�36�XVHV�/'$3�IRU�WKH�VWRUDJH�DQG�UHWULHYDO�RI�LQIRUPDWLRQ�WR�3'�DQG�,'���
�

�

5(69�

,QJUHVV�

5RXWHU�

36�

&236�
&236�

6HUYHU�

3ROLF\�

'LUHFWRU\�

/'$3�

5RXWHU�

&KDQJHG�5(69�

)URP�5HFHLYLQJ�

$SSOLFDWLRQ�

7R�6HQGLQJ�

$SSOLFDWLRQ�

,QIRUPDWLRQ�

'LUHFWRU\�

�

)LJXUH����7KH�XVH�RI�&236�SURWRFRO�WR�LQWHUFHSW�4R6�UHTXHVW�DQG�HPSOR\�4R6�SURYLVLRQ�DFFRUGLQJ�WR�WKH�6/6�VHOHFWLRQ�SURFHVV��

�

$�XVHU�VHQGV�D�5(69�PHVVDJH�WR�DQ�DSSOLFDWLRQ�VHUYHU�ZLWK�WKH�4R6�UHTXHVW�IRU�D�QHZ�IORZ�UHFHSWLRQ��8SRQ�UHFHSWLRQ�

RI�WKH�5(69�PHVVDJH�IURP�DQ�LQJUHVV�URXWHU�RI�RXU�QHWZRUN��WKH�IROORZLQJ�WDNH�SODFH��

��� 7KH�5(69�PHVVDJH�LV�UHGLUHFWHG�WR�WKH�36��

��� 7KH�36�XVLQJ�WKH�GHVWLQDWLRQ�DGGUHVV�FRQWDLQHG�LQ�WKH�6(66,21�REMHFW�RI�WKH�5(69�PHVVDJH�LGHQWLILHV�WKH�XVHU
V�8$�

DQG�QHJRWLDWHV�ZLWK�LW��

��� $�VSHFLILF�6/6�LV�VHOHFWHG�E\�WKH�QHJRWLDWLRQ�DQG�WKH�36�XVHV�&236�LQ�RUGHU�WR�FKDQJH�WKH�5(69�PHVVDJH�SURSHUO\��

7KH�QHZ�5(69�PHVVDJH�FRQWDLQV�WKH�WUDIILF�SDUDPHWHUV�ZLWK�ZKLFK�WKH�IORZ�LV�VHUYHG�LQ�WKH�VHOHFWHG�4R6�FODVV�DQG�D�

'&/$66�REMHFW�ZLWK�WKH�'6&3�RI�WKH�4R6�FODVV��

��� 7KH�5(69�PHVVDJH�SDVVHV�WUDQVSDUHQWO\�WKURXJK�WKH�RWKHU�URXWHUV�RI�WKH�QHWZRUN��L�H�WKH�5693�SURWRFRO�LV�XVHG�RQO\�

IRU�VLJQDOLQJ�SXUSRVHV�DQG�QRW�IRU�UHVRXUFH�DOORFDWLRQ��
��� 7KH�DSSOLFDWLRQ�VHUYHU��UHFHLYLQJ�WKH�5(69�PHVVDJH��VHWV� WKH�VKDSLQJ��SROLFLQJ�DQG�PDUNLQJ�UXOHV� IRU� WKH�QHZ� IORZ�

WUDQVPLVVLRQ��7KH�VSHFLILF�'6&3�FRQWDLQHG�LQ�WKH�'&/$66�REMHFW�RI�WKH�UHFHLYHG�5(69�PHVVDJH�LV�XVHG�E\�WKH�VHUYHU�

IRU�PDUNLQJ�WKH�SDFNHWV�RI�WKH�QHZ�IORZ��

�

1RWH�WKDW�WKH�XVH�RI�5693�DORQJ�ZLWK�WKH�&236�SURWRFRO�SURYLGHV�D�PHDQV�RI�FRQWUROOLQJ�UHVRXUFH�XVDJH�DFFRUGLQJ�WR�

WKH�UHVXOWV�RI� WKH�QHJRWLDWLRQ�SURFHVV��$OO�UHVRXUFH�UHTXHVWV�DUH�IRUZDUGHG�WR�36��ZKLFK�PRGLI\LQJ�WKHP�DFFRUGLQJ�WR�WKH�

UHVXOWV� RI� WKH�QHJRWLDWLRQ�� FRQWUROV� WKH�UHVRXUFH�DOORFDWLRQ�SURFHGXUH� LQ�D�QHWZRUN�GRPDLQ��7KH�3+%V�DUH� DSSOLHG� WR� WKH�

WUDIILF�HQWHULQJ�WKH�03/6�QHWZRUN�DFFRUGLQJ�WR�WKH�'6�YDOXHV�RI�WKH�SDFNHWV�XVLQJ�WKH�(�/63�PHWKRG�GHVFULEHG�LQ�5HI������

$FFRUGLQJ�WR�WKH�(�/63�PHWKRG��WKH�LQIRUPDWLRQ�DERXW�WKH�3+%�WR�EH�DSSOLHG�E\�WKH�QHWZRUN�LV�FRQYH\HG�WR�WKH�(;3�ILHOG�

RI�WKH�6KLP�+HDGHU�RI�WKH�03/6�SDFNHWV��IRU�XS�WR�HLJKW�WUDIILF�DJJUHJDWHV�DORQJ�D�/63��)LQDOO\��WKH�VWDWH�LQIRUPDWLRQ�IRU�

WKH�6/6V�DQG�WKH�WUDIILF�DJJUHJDWHV�LQ�WKH�YDULRXV�3+%V�DUH�VWRUHG�LQ�D�0LFURVRIW�$FWLYH�'LUHFWRU\�XVLQJ�/'$3��
�

7KH�SURSRVHG�DUFKLWHFWXUH�FDQ�EH�XVHG�DV�D�IUDPHZRUN�WKURXJK�ZKLFK�D�QHWZRUN�SURYLGHU�FDQ�HQIRUFH�WKH�UHVXOWV�RI�D�

6/6�VHOHFWLRQ�SURFHVV��DFFRUGLQJ�WR�FHUWDLQ�SROLFLHV�IRU�UHVRXUFH�DOORFDWLRQ��7KLV�LV�DFFRPSOLVKHG�ZLWK�PLQLPDO�SURFHVVLQJ�



RYHUKHDG�DQG�PRGLILFDWLRQ�UHTXLUHPHQWV� IRU� WKH�QHWZRUN� FRUH�� VLQFH� WUDIILF� FODVVLILFDWLRQ��SROLFLQJ�� VKDSLQJ�DQG�PDUNLQJ�

RSHUDWLRQV�DUH�GRQH�E\�WKH�HGJH�KRVWV��)XUWKHUPRUH��WKH�VLJQDOLQJ�RYHUKHDG�LV�DOVR�PLQLPDO�DV�HYHU\�UHVHUYDWLRQ�UHTXHVW�LV�

SURFHVVHG�RQO\�RQFH�DQG�LWV�VWDWH�LV�VWRUHG�DFFRUGLQJO\��7KXV��WKH�DUFKLWHFWXUH�VFDOHV�ZHOO�IRU�ODUJH�QHWZRUN�GRPDLQV��,W�LV�

SUHIHUDEOH� LQ� WHUPV� RI� SHUIRUPDQFH� WR� KDYH�PXOWLSOH� LQVWDQFHV� RI� 36� VSUHDG� LQVLGH� WKH� QHWZRUN� GRPDLQ�� 7KLV� ZD\�� WKH�

SURFHVVLQJ�UHTXLUHPHQWV�IRU�D�SDUWLFXODU�36�DQG�WKH�FRPPXQLFDWLRQ�RYHUKHDG�RI�WKH�6/$�VHOHFWLRQ�DUH�UHGXFHG��,QGHHG��LQ�

WKLV�FDVH��WKH�UHTXHVWV�DUH�VKDUHG�DPRQJ�WKH�36V�DQG�WKH�OLQNV�WUDYHUVHG�E\�WKH�PHVVDJHV�H[FKDQJHG�GXULQJ�WKH�QHJRWLDWLRQ�

DUH� OHVV�� 8VLQJ� RXU� DSSURDFK� IRU� 6/$� VHOHFWLRQ�� WKH� QHWZRUN� FDQ� RIIHU� WKH� ULJKW� LQFHQWLYHV� IRU� LQGLYLGXDO� XVHUV�� 7KLV�
DSSURDFK�LQYROYHV� WKH�H[FKDQJH�RI�D� IHZ�PHVVDJHV�RQO\��DV�PDQ\�DV� WKH�QXPEHU�RI�HOLJLEOH�6/6V��� ,W�UHVXOWV�LQ�D�WUDIILF�

FDWHJRUL]DWLRQ�LQ�D�4R6�FODVV�IRU�D�QHZ�IORZ���

�

�

��� &21&/86,21�$1'�)8785(�:25.�

�

,Q� WKLV� SDSHU� ZH� GHYHORSHG� DQG� HYDOXDWHG� DQ� HIILFLHQW� 6/$� VHOHFWLRQ� PHFKDQLVP� IRU� D� 'LII6HUY�RYHU�03/6� QHWZRUN�

GRPDLQ��([SHULPHQWDO�UHVXOWV�LQGLFDWH�WKDW�XVHUV�DUH�SURYLGHG�ZLWK�WKH�ULJKW�LQFHQWLYHV��$Q�LPSRUWDQW�IHDWXUH�RI�RXU�DSSURDFK�

LV�WKH�VLPSOLFLW\�RI�XVHU¶V�SURFHGXUH�IRU�VHOHFWLQJ�RSWLPDO�6/6�SDUDPHWHUV��:H�LPSOHPHQWHG�RXU�DSSURDFK�LQ�D�UHDO�QHWZRUN�
GRPDLQ�WKDW�SURYHG� LWV� HIILFLHQF\� LQ� WHUPV�RI�SHUIRUPDQFH��2XU�DSSURDFK�FDQ�DOVR�EH� HPSOR\HG�DV� D� FRPSOHPHQW� WR� WKH�

WUDIILF�HQJLQHHULQJ�SURFHGXUHV��E\�PRGLI\LQJ�WKH�SULFH�SHU�XQLW�RI�HIIHFWLYH�XVDJH� IRU�HDFK�4R6�FODVV��HLWKHU�G\QDPLFDOO\�

�WKXV�EDODQFLQJ� WKH� ORDG�DPRQJ� WKH�4R6� FODVVHV��� RU� VWDWLFDOO\� �WKXV�RIIHULQJ�XVHUV� WKH� LQFHQWLYHV� WR� VHOHFW� FHUWDLQ�SDWKV�

LQVWHDG�RWKHUV���7R�FRQFOXGH��RXU�DUFKLWHFWXUH�RIIHUV�WR�WKH�QHWZRUN�SURYLGHU�WKH�IOH[LELOLW\�WR�DSSO\�SULFLQJ�DQG�RU�UHVRXUFH�

DOORFDWLRQ�SROLFLHV�IRU�LPSURYLQJ�HIILFLHQF\�LQ�QHWZRUN�RSHUDWLRQ���:H�SODQ�WR�HQKDQFH�DQG�HYDOXDWH�D�QXPEHU�RI�SROLFLHV�LQ�

RXU�WHVWEHG��7KXV��ZH�ZLOO�SURYLGH�DQ�H[WHQGHG�LQWUD�GRPDLQ�DUFKLWHFWXUH�ERWK�IRU�WKH�6/$�VHOHFWLRQ�DQG�HPSOR\PHQW��DQG�

IRU�HIILFLHQW�PDQDJHPHQW�RI�WKH�QHWZRUN�UHVRXUFHV��$QRWKHU�VXEMHFW�RI�IXWXUH�UHVHDUFK�LV�WKH�DSSOLFDWLRQ�RI�RXU�QHJRWLDWLRQ�

SURFHVV�IRU�SURSHU�6/$�VHOHFWLRQ�EHWZHHQ�QHWZRUN�GRPDLQV��)LQDOO\��ZH�SODQ�WR�H[WHQG�RXU�DUFKLWHFWXUH�WR�DGGUHVV�HQG�WR�

HQG�G\QDPLF�6/$�SURYLVLRQ�DFURVV�'LII6HUY�QHWZRUN�GRPDLQV��

�

�

$&.12:/('*(0(176�

�

7KH�DXWKRUV�DUH�JUDWHIXO�WR�0DJGD�&KDW]DNLV��&RVWDV�&RXUFRXEHWLV��DQG�9DVLOLRV�6LULV�IRU�XVHIXO�GLVFXVVLRQV�RQ�WKH�VXEMHFW�

RI�WKH�SDSHU��

�

�

5()(5(1&(6�

�

��� 6��%ODNH��'��%ODFN��0��&DUOVRQ��(��'DYLHV��=��:DQJ�DQG�:��:HLVV��³$Q�$UFKLWHFWXUH�IRU�'LIIHUHQWLDWHG�6HUYLFHV´��,(7)�

5)&��������'HFHPEHU�������

��� 5��%UDGHQ��/��=KDQJ��6��%HUVRQ��6��+HU]RJ�DQG�6�-DPLQ��³5693�)XQFWLRQDO�6SHFLILFDWLRQ´��,(7)�5)&��������

6HSWHPEHU�������

��� &��&RXUFRXEHWLV�DQG�9��6LULV��³0DQDJLQJ�DQG�3ULFLQJ�6HUYLFH�/HYHO�$JUHHPHQWV�IRU�'LIIHUHQWLDWHG�6HUYLFHV´��,Q�

3URFHHGLQJV�RI�,(((�,),3�,:4R6¶����/RQGRQ��0D\����±�-XQH����������

��� .��1LFKROV��9��-DFREVRQ��/��=KDQJ��³$�7ZR�ELW�'LIIHUHQWLDWHG�6HUYLFHV�$UFKLWHFWXUH�IRU�WKH�,QWHUQHW´��,(7)�5)&��������

-XO\�������

��� <��%HUQHW��5��<DYDWNDU��3��)RUG��)��%DNHU��/��=KDQJ��0��6SHHU��5��%UDGHQ��%��'DYLH��-��:URFODZVNL�DQG�(��)HOVWDLQH��³$�

)UDPHZRUN�)RU�,QWHJUDWHG�6HUYLFHV�2SHUDWLRQ�2YHU�'LII6HUY�1HWZRUNV´��,(7)�,QWHUQHW�'UDIW���GUDIW�LHWI�LVVOO�GLIIVHUY�

UVYS����W[W!��0D\�������
��� -��:URFODZVNL��³7KH�8VH�RI�5693�ZLWK�,(7)�,QWHJUDWHG�6HUYLFHV´��,(7)�5)&��������6HSWHPEHU�������

��� )��/H�)DXFKHXU��6��'DYDUL��3��9DDQDQHQ��5��.ULVKQDQ��3��&KHYDO�DQG�-��+HLQDQHQ��³03/6�6XSSRUW�RI�'LIIHUHQWLDWHG�

6HUYLFHV´��,(7)�,QWHUQHW�'UDIW���GUDIW�LHWI�PSOV�GLII�H[W����W[W!��0DUFK���������

��� *��'��6WDPRXOLV��'��.DORSVLNDNLV��$��.LULNRJORX��DQG�&��&RXUFRXEHWLV��³(IILFLHQW�$JHQW�EDVHG�1HJRWLDWLRQ�IRU�

7HOHFRPPXQLFDWLRQ�6HUYLFHV´��,Q�3URFHHGLQJV�RI�*OREHFRP¶����5LR�GH�-DQHLUR��%UD]LO��'HFHPEHU�������

��� &��&RXUFRXEHWLV��)��.HOO\�DQG�5��:HEHU��³0HDVXUHPHQW�EDVHG�XVDJH�FKDUJHV�LQ�FRPPXQLFDWLRQ�QHWZRUNV´��6WDWLVWLFDO�

/DERUDWRU\�5HVHDUFK�5HSRUW����������8QLYHUVLW\�RI�&DPEULGJH���������

���� 6��6KHQNHU��&��3DUWULGJH�DQG�5��*XHULQ��³6SHFLILFDWLRQ�RI�*XDUUDQWHHG�4XDOLW\�RI�6HUYLFH´��5)&��������6HSWHPEHU�

������



���� '��'XUKDP��-��%R\OH��5��&RKHQ��6��+HU]RJ��5��5DMDQ�DQG�$��6DVWU\��³7KH�&236�3URWRFRO´��,(7)�5)&��������-DQXDU\�

������

���� 6��+HU]RJ��-��%R\OH��5��&RKHQ��'��'XUKDP��5��5DMDQ�DQG�$��6DVWU\��³&236�8VDJH�IRU�5693´��,(7)�5)&��������

-DQXDU\�������

���� 5�*XHULQ��6��%ODNH�DQG�6��+HU]RJ��³$JJUHJDWLQJ�5693�EDVHG�4R6�5HTXHVWV´��,(7)�,QWHUQHW�'UDIW���GUDIW�JXHULQ�

DJJUHJ�5693����W[W!��1RYHPEHU�������

���� <��%HUQHW��³)RUPDW�RI�WKH�5693�'&/$66�2EMHFW´��,(7)�,QWHUQHW�'UDIW���GUDIW�LHWI�LVVOO�GFODVV����W[W!��2FWREHU�������
���� +��5��9DULDQ��0LFURHFRQRPLF�$QDO\VLV���7KLUG�(GLWLRQ��:��:��1RUWRQ�	�&RPSDQ\��1HZ�<RUN��������UHSULQWHG�������

�������

���� (��&��5RVHQ��$��9LVZDQDWKDQ��5��&DOORQ��³0XOWLSURWRFRO�/DEHO�6ZLWFKLQJ�$UFKLWHFWXUH´��,(7)�,QWHUQHW�'UDIW���GUDIW�

LHWI�PSOV�DUFK����W[W!��-XO\�������


