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$%675$&7
7KH�H[FHSWLRQDO�DGYHQW�DQG�GRPLQDQFH�RI�LQWHUDFWLYH�PXOWLPHGLD
DSSOLFDWLRQV�LQ�RXU�GD\V�KDV�OHG�WR�WKH�QHHG�IRU�WKHLU�H[SORLWDWLRQ
IRU�HGXFDWLRQDO��DPRQJ�PDQ\�RWKHU��SXUSRVHV��,Q�WKLV�ZRUN��ZH
SUHVHQW�WKH�GHVLJQ�DQG�LPSOHPHQWDWLRQ�RI�D�PXOWLPHGLD�DQQRWDWLRQ
HQYLURQPHQW�IRU�\RXQJ�FKLOGUHQ�XVLQJ�WKH�-DYD���3ODWIRUP��7KLV
HQYLURQPHQW�ZDV�GHYHORSHG�WR�SURYLGH�FKLOGUHQ�RI�DJHV���WR��
ZLWK�WKH�RSSRUWXQLW\�WR�UHIOHFW�XSRQ�DQG�DQQRWDWH�HSLVRGHV�IURP
WKHLU�HYHU\GD\�OLIH�

2XU�DLP�ZDV�WR�H[SORLW�WKH�UHFHQW�WHFKQRORJLFDO�GHYHORSPHQWV�LQ
WKH�ILHOG�RI�PXOWLPHGLD�DQG�WKH�SURFHVVLQJ�FDSDELOLWLHV�RI
FRQWHPSRUDU\�SHUVRQDO�FRPSXWHUV��LQ�RUGHU�WR�EXLOG�DQ�DQQRWDWLRQ
HQYLURQPHQW�ZKHUH�FKLOGUHQ�ZRXOG�EH�DEOH�WR�DGG�PXOWLPHGLD
DQQRWDWLRQV�WR�YLGHRV��$SDUW��IURP�WKH�HQYLURQPHQW�LWVHOI��GHVLJQ
FKRLFHV��LQWHUIDFH�UHDOL]DWLRQ��SODWIRUP�OLPLWDWLRQV�DQG�HPHUJLQJ
VROXWLRQV�DV�ZHOO�DV�PHGLD�KDQGOLQJ�PHWKRGV�DQG�SHUIRUPDQFH
LVVXHV�DUH�DOVR�SUHVHQWHG�

.H\ZRUGV
,QWHUDFWLYH� PXOWLPHGLD�� YLGHR� DQQRWDWLRQ�� YLGHR� EURZVLQJ�� -DYD�
K\SHUPHGLD�LQWHUIDFH��PHGLD�LQWHJUDWLRQ�DQG�V\QFKURQL]DWLRQ

��� ,1752'8&7,21
7KH�ILHOGV�RI�PXOWLPHGLD�HGLWLQJ�DQG�DQQRWDWLQJ�DUH�FXUUHQWO\

DPRQJ� WKH� UDSLGO\� HYROYLQJ� ILHOGV� LQ� WKH� GHYHORSPHQW� RI
,QVWUXFWLRQDO�&RPSXWHU�7HFKQRORJ\��0XOWLPHGLD�HGLWLQJ��WR�EHJLQ
ZLWK�� KDV� EHHQ� UHFRJQL]HG� DV� D� ZLGHO\� SURPLVLQJ� WRRO� LQ
HGXFDWLRQDO� SURFHGXUHV�� ,W� FDQ� UHSODFH� WKH� WZR�GLPHQVLRQDO

ZULWWHQ� ZRUG� ZLWK� WKUHH�GLPHQVLRQDO� ZULWWHQ�� DXGLWRU\� RU� YLVXDO
PDWHULDO�� HQULFKLQJ� DOO� HGXFDWLRQDO� SURFHGXUHV� DQG� FDSWXULQJ� WKH
VWXGHQWV¶� DWWHQWLRQ�� ,Q� RXU� GD\V�� WKHUH� H[LVW� VHYHUDO� FRPPHUFLDO
DXWKRULQJ� DSSOLFDWLRQV� LQ� WKH� ILHOG� RI� PXOWLPHGLD� HGLWLQJ� DQG
VWRU\ERDUGLQJ�IRU�\RXQJHU�FKLOGUHQ��+RZHYHU��FXUUHQW�HGXFDWLRQDO
VRIWZDUH� UDUHO\� RIIHUV� HLWKHU� WKH� FKLOG� RU� WKH� DGXOW� IDFLOLWDWRU
RSWLRQV� IRU� µGHHSHU� LQWHUDFWLRQ¶� DQG� LW� KDUGO\� HYHU� H[SORLWV
SRZHUIXO�FRPSXWHU�WHFKQRORJLHV�

,Q� WKLV�SDSHU�ZH�SUHVHQW� WKH� LPSOHPHQWDWLRQ�ZRUN� WKDW� WRRN
SODFH�ZLWKLQ� WKH� IUDPHZRUN�RI�SURMHFW�³7RGD\¶V�6WRULHV´��SDUW� RI
WKH�/RQJ�7HUP�5HVHDUFK�7DVN�������L��±(6(��3URMHFW�1U���������
$FFRUGLQJ�WR� WKH�³7RGD\¶V�6WRULHV´�SURMHFW�GHILQLWLRQ��>��@���RQH
WHFKQRORJLFDO� REMHFWLYH� RI� WKH� SURMHFW� LV� WR� GHYHORS� D� ZHDUDEOH
GHYLFH��DFWXDOO\�D�ZHDUDEOH�YLGHR�FDPHUD��� WKDW�FDQ�FDSWXUH�VKRUW
VHTXHQFHV� RI� LQWHUHVW� LQ� WKH� FKLOG¶V� GD\WLPH�� 7KH� FUXFLDO� LQVLJKW
KHUH�LV�WKDW�DSDUW�IURP�SURYLGLQJ�D�IUDJPHQWHG�KLVWRU\�RI� WKH�GD\
RI� D� FKLOG�� UHFRUGLQJV� RI� DQ� HYHQW� IURP� PRUH� WKDQ� RQH� FKLOG¶V
SHUVSHFWLYH� FDQ� EH� LQWHUUHODWHG�� 7KLV� EULQJV� XV� WR� WKH� VHFRQG
WHFKQRORJLFDO�REMHFWLYH�RI�WKH�SURMHFW��ZKLFK�LV�WKH�GHYHORSPHQW�D
PXOWLPHGLD� HGLWLQJ� WRRO� WKDW� HQDEOHV� FKLOGUHQ� WR� DQQRWDWH� D
UHFRUGHG� HSLVRGH� ZLWK� ZKDW� WKH\� VHH�� WKLQN�� H[SHULHQFH�
$QQRWDWLRQ�XVHV�H[SUHVVLYH�PHGLD��V\PEROV��H�J���VW\OL]HG�IDFHV�WR
H[SUHVV� YDULRXV� HPRWLRQDO� VWDWHV��� RU� VRXQG�HIIHFWV� �H�J��� VSHFLDO
HIIHFWV� WR� KLJKOLJKW� IRU� H[DPSOH� VXUSULVH� RU� IHDU��� 7KH� UHVXOWLQJ
PXOWL�PHGLDO�GRFXPHQW�LV�WR�EH�NHSW�DV�D�PHPRU\�DQG�D�GRFXPHQW
IRU�IXWXUH�UHIHUHQFH�

7KH� ZRUN� WKDW� WRRN� SODFH� ZLWKLQ� WKH� VFRSH� RI� WKLV� VHFRQG
WHFKQRORJLFDO� REMHFWLYH� RI� WKH� SURMHFW�� LQFOXGLQJ� GHVLJQ� DQG
LPSOHPHQWDWLRQ�LVVXHV��LV�WKH�VXEMHFW�RI�WKLV�SDSHU��,W�PXVW�DOVR�EH
VWDWHG� KHUH� WKDW� RXU� ZRUN� WRRN� VHULRXVO\� LQWR� FRQVLGHUDWLRQ� WKH
SHGDJRJLFDO�LVVXHV�WKDW�DUH�LQYROYHG�LQ�WKH�QDWXUH�DQG�XVH�RI�VXFK
DQ� DSSOLFDWLRQ�� DV� WKH\� KDYH� EHHQ� DSSURDFKHG� E\� WKH� ³7RGD\¶V
6WRULHV´�FRQVRUWLXP��VHH�DOVR�WKH�QRWLRQ�RI�SHUVRQDO�DXWRQRP\�DV
D�FHQWUDO�HGXFDWLRQDO�DLP�LQ�>�@���$IWHU�DOO��WKH�SURMHFW� LWVHOI�SD\V
DWWHQWLRQ�WR�VRFLDO��FXOWXUDO�DQG�HWKLFDO�LPSOLFDWLRQV��DV�ZHOO�DV�WR
WKH� FRQGLWLRQV� IRU� DFFHSWDQFH� DQG� VXFFHVV� RI� GHSOR\LQJ� LWV
WHFKQRORJ\�

)RU� WKH� LPSOHPHQWDWLRQ� RI� WKLV� YLGHR� H[SORULQJ� DQG
DQQRWDWLQJ� DSSOLFDWLRQ�� UHIHUUHG� WR� IURP� QRZ� RQ� DV� WKH� 'LDU\
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&RPSRVHU��'&���WKH�-DYD�SODWIRUP�ZDV�HOHFWHG��0RUH�VSHFLILFDOO\�
WKH� -DYD� �� 6'.�� 6WDQGDUG� (GLWLRQ�� Y� ������� GHYHORSHG� E\� 6XQ
0LFURV\VWHPV��,QF��DQG�WKH�-DYD�0HGLD�)UDPHZRUN��-0)������$3,
GHYHORSHG� E\�6XQ�0LFURV\VWHPV�� ,QF�� DQG� ,%0�ZHUH� XVHG�� 7KLV
FKRLFH�ZDV�PDGH� IRU� VHYHUDO� UHDVRQV��ZLWK� WKH� ILUVW� RQH�EHLQJ� WR
DVVXUH�FRPSOHWH�SODWIRUP�LQGHSHQGHQFH�DQG�WKDW�WKH�ILQDO�YHUVLRQ
RI� WKH� DSSOLFDWLRQ� FRXOG� DOVR� EH� DFFHVVLEOH� WKURXJK� WKH� ,QWHUQHW�
IRU� IXWXUH� XVH� IURP� WKH� FKLOGUHQ¶V� KRPH�� 7KH� IDFW� WKDW� -DYD
SURJUDPV� DUH� FRPSLOHG� IRU� WKH� -DYD� 9LUWXDO� 0DFKLQH� �-90�
HQDEOHV� -DYD�SURJUDPV� WR�EH� H[HFXWHG�RQ� D� YDULHW\� RI� SODWIRUPV�
SURYLGHG� WKDW� WKH� -90� LV� LPSOHPHQWHG� IRU� HDFK� RQH� RI� WKHVH
SODWIRUPV�>��@�

$SDUW�IURP�WKDW��WKH�UHOHDVH�RI�YHUVLRQ�����RI�WKH�-DYD�0HGLD
)UDPHZRUN��-0)��ZLWK�D�PXFK�ULFKHU�VHW�RI�IHDWXUHV�DV�ZHOO�DV�WKH
DGYDQFHG�IHDWXUHV�SURYLGHG�E\� WKH�6ZLQJ�������$3,� �LQFOXGHG� LQ
WKH�-DYD�)RXQGDWLRQ�&ODVVHV��-)&��$3,�RI�-DYD���6'.��6WDQGDUG
(GLWLRQ�� Y� ������� PDGH� WKH� -DYD� �� 3ODWIRUP� DSSURSULDWH� IRU� RXU
LPSOHPHQWDWLRQ�

,Q� WKLV� SDSHU�� ZH� LQLWLDOO\� PDNH� D� WKRURXJK� SUHVHQWDWLRQ� RI� WKH
VWDQGDUGL]DWLRQ��UHVHDUFK�DQG�LPSOHPHQWDWLRQ�DWWHPSWV�LQ�WKH�ILHOG
RI� PXOWLPHGLD� DQQRWDWLRQ�� &RQVHTXHQWO\�� ZH� DUH� SUHVHQWLQJ� DQ
RYHUYLHZ�RI�WKH�'&�GHVLJQ�DQG�DUFKLWHFWXUH��GHVFULELQJ�EULHIO\�WKH
IXQFWLRQDOLW\� SURYLGHG� E\� WKH� DSSOLFDWLRQ�� 7KH� UHPDLQGHU� RI� WKH
SDSHU�DQDO\VHV� WKH� LPSOHPHQWDWLRQ� WHFKQLTXHV� WKDW�ZHUH�XVHG� IRU
LPSOHPHQWLQJ� WKDW� IXQFWLRQDOLW\� DV� ZHOO� DV� WKH� OLPLWDWLRQV� WKDW
ZHUH� LPSRVHG� E\� WKH� SODWIRUP� XVHG� IRU� WKH� LPSOHPHQWDWLRQ�
DFFRPSDQLHG� E\� SHUIRUPDQFH� LVVXHV�� )LQDOO\�� ZH� DUH� GHVFULELQJ
RXU�IXWXUH�ZRUN�RQ�WKLV�DSSOLFDWLRQ�

��� 5(/$7('�:25.
$� ZRUWKZKLOH� DSSURDFK� WR� WKH� VWDQGDUGL]DWLRQ� RI� PXOWLPHGLD
DQQRWDWLQJ� LV� WKH� ZRUN� RI� WKH� (%8�6037(� 7DVN� )RUFH� IRU
+DUPRQL]HG�6WDQGDUGV� IRU� WKH�([FKDQJH�RI�3URJUDP�0DWHULDO� DV
%LW�VWUHDPV��7KH�7DVN�)RUFH�KDV�SURGXFHG�>�@��ZKLFK�LQ�VHFWLRQ���
µ:UDSSHUV� DQG� 0HWDGDWD¶� JLYHV� D� WKRURXJK� WHUPLQRORJ\� DQG
VWUXFWXUH� �FORVH� WR� WKDW� GHILQHG� E\� WKH� 'LJLWDO� $XGLR�9LGHR
&RXQFLO��'$9,&���IRU�KRZ�SK\VLFDO�PHGLD��YLGHR��DXGLR��GDWD�RI
YDULRXV�NLQGV�LQFOXGLQJ�FDSWLRQV��JUDSKLFV��VWLOO� LPDJHV�� WH[W�HWF��
FDQ� EH� OLQNHG� WRJHWKHU�� IRU� VWUHDPLQJ� RI� SURJUDP� PDWHULDO� DQG
VWRUHG�LQ�ILOH�V\VWHPV�DQG�RQ�VHUYHUV�

$QRWKHU�DWWHPSW�WRZDUGV�WKH�GLUHFWLRQ�RI�VWDQGDUGV�IRU�PXOWLPHGLD
DQQRWDWLRQ� ZDV� PDGH� E\� WKH�:RUNVKRS� RQ� 00,� �0HWDGDWD� IRU
0XOWLPHGLD� ,QIRUPDWLRQ�� FRQGXFWHG� E\� WKH�(XURSHDQ�&RPPLWWHH
IRU� 6WDQGDUGLVDWLRQ� DQG� ,QIRUPDWLRQ� 6RFLHW\� 6WDQGDUGLVDWLRQ
6\VWHP� �&(1�,666�� IURP� )HEUXDU\� ����� XQWLO� -XQH� ������ 7KH
ZRUNVKRS� UHVXOWHG� LQWR� GHOLYHUDEOHV� RQ� WKH� UHTXLUHPHQWV� DQG
PRGHO�IRU�PHWDGDWD�IRU�PXOWLPHGLD�LQIRUPDWLRQ�

03(*��� LV� DQ� ,62�,(&� VWDQGDUG� EHLQJ� GHYHORSHG� E\� 03(*
�0RYLQJ� 3LFWXUH� ([SHUWV� *URXS��� IRUPDOO\� QDPHG� �0XOWLPHGLD
&RQWHQW� 'HVFULSWLRQ� ,QWHUIDFH��� ,W� DLPV� WR� FUHDWH� D� VWDQGDUG� IRU
GHVFULELQJ� WKH� PXOWLPHGLD� FRQWHQW� GDWD� WKDW� ZLOO� VXSSRUW� VRPH
GHJUHH�RI� LQWHUSUHWDWLRQ�RI� WKH� LQIRUPDWLRQ¶V�PHDQLQJ��ZKLFK�FDQ
EH�SDVVHG�RQWR��RU�DFFHVVHG�E\��D�GHYLFH�RU� D� FRPSXWHU� FRGH�� ,Q
>��@� LW� LV� VWDWHG� WKDW� 03(*��� PXVW� DFFRPPRGDWH� DXGLR�YLVXDO
PDWHULDO�DQG�WDNH�DGYDQWDJH�RI�WKH�DELOLW\�WR�DVVRFLDWH�GHVFULSWLYH
LQIRUPDWLRQ� ZLWKLQ� YLGHR� VWUHDPV� DW� YDULRXV� VWDJHV� RI� YLGHR
SURGXFWLRQ�� $V� DQ� H[DPSOH� IRU� WKLV�� LQIRUPDWLRQ� FDSWXUHG� RU
DQQRWDWHG� GXULQJ� VKRRWLQJ�� DQG� SRVW�SURGXFWLRQ� HGLW� OLVWV� DUH
VXJJHVWHG��%DVHG�RQ�WKHVH�SULQFLSOHV�DPRQJ�RWKHUV��03(*���ZLOO

ZRUN� RQ� PDNLQJ� D� JOREDO� VWDQGDUGLVDWLRQ� IRU� PXOWLPHGLD
DQQRWDWLRQV�

$SDUW� IURP� VWDQGDUGLVDWLRQ� HIIRUWV�� D� ORW� RI� UHVHDUFK� ZRUN� LV
SHUIRUPHG�LQ�WKH�ILHOG�RI�YLGHR�HGLWLQJ�DQG�PXOWLPHGLD�DQQRWDWLRQ�
$Q� LQWHUHVWLQJ� ZRUN� WKDW� GHDOV� PDLQO\� ZLWK� QRQ�OLQHDU� YLGHR
QDYLJDWLRQ� DQG� RUJDQL]DWLRQ� LV� SUHVHQWHG� LQ� >�@�� 7KH� DXWKRU
LQWURGXFHV� WKH� QRWLRQ� RI� µK\SHUPRYLHV¶�� K\SHU�GRFXPHQWV� WKDW
RQO\�FRQVLVW�RI�PRYLH�QRGHV��7KHVH�QRGHV�DUH�HQWLWLHV�FRPSULVLQJ
QRW�RQO\�RI� WKH�YLGHR�DV�FRQWHQW�EXW�DOVR�RI�DGGLWLRQDO�FLQHPDWLF
LQIRUPDWLRQ� ZKLFK� LV� V\QFKURQL]HG� ZLWK� WKH� YLGHR� DQG� FDQ� EH
PDGH�YLVLEOH�RQ�GHPDQG�WR�VXSSRUW�QDYLJDWLRQ��7KH�0RYLH&DWDORJ
WRRO�SUHVHQWHG��XVHV�WKH�$SSOH�0DFLQWRVK�)LQGHU�ORRN�DQG�IHHO�LQ
RUGHU� WR� RUJDQL]H� PRYLH� VHJPHQWV�� E\� GLVSOD\LQJ� RQ� WKH� VFUHHQ
RQH� WKXPEQDLO� IRU� HDFK� RQH� RI� WKHP�� ZKLOH� WKH� 6HJPHQWHU� WRRO
XVHV�WKH�PXOWLSOH�WUDFNV�WKDW�WKH�4XLFNWLPH�IRUPDW�VXSSRUWV��WR�DGG
DGGLWLRQDO�FLQHPDWLF�LQIRUPDWLRQ�WR�GLIIHUHQW�WUDFNV�

7KH�PXOWLSOH� WUDFNV� SURYLGHG� E\� WKH� 4XLFNWLPH� IRUPDW�� DUH� DOVR
XWLOL]HG� IRU� WKH� GHYHORSPHQW� RI� D�0RYLH� $XWKRULQJ� DQG� 'HVLJQ
V\VWHP�FDOOHG�µ0$'¶�ZKLFK� LV�SUHVHQWHG� LQ� >�@��0$'�IDFLOLWDWHV
WKH� SURFHVV� RI� FUHDWLQJ� G\QDPLF� YLVXDO� SUHVHQWDWLRQV� E\
VLPXOWDQHRXVO\�DOORZLQJ�HDV\�VWUXFWXUH�FUHDWLRQ�RU�PRGLILFDWLRQ�RI
PRWLRQ� SLFWXUHV� DQG� YLVXDOL]DWLRQ� RI� WKH� UHVXOW� RI� WKRVH
PRGLILFDWLRQV�� 7KH� SULQFLSOHV� EHKLQG� 0$'� LQFOXGH� KLHUDUFKLFDO
PXOWLPHGLD� GRFXPHQW� UHSUHVHQWDWLRQ�� WKH� IOH[LEOH� LQFOXVLRQ� DQG
FRPELQDWLRQ�RI�ZRUGV��LPDJHV��VRXQGV��DQG�YLGHR�VHTXHQFHV��DQG
UHDO�WLPH�SOD\EDFN�RI�D�URXJK�YHUVLRQ�RI�WKH�ILQDO�ILOP�DW�DQ\�WLPH
LQ�WKH�SURFHVV�

$Q� HIIRUW� WR� UHLQIRUFH� D� GRFXPHQW� GHVLJQ� PHWKRGRORJ\� WR� D
K\SHUPHGLD�GRFXPHQW�LV�SUHVHQWHG�LQ�>��@��+HUH��WKH�DXWKRUV�SRLQW
RXW� WKDW� K\SHUPHGLD� DSSOLFDWLRQV� DUH� UHDO�WLPH�� G\QDPLF� DQG
GHSHQG� RQ� XVHU� LQWHUDFWLRQV� DQG� WKHUHIRUH� DXWKRULQJ� WHFKQLTXHV
XVXDOO\� SRVWSRQH� GHVLJQ� YDOLGDWLRQ� WR� WKH� UXQ�WLPH� VWDJH�
0RUHRYHU�� WKH\� HPSKDVL]H� WKH� IDFW� WKDW� K\SHUPHGLD� GRFXPHQWV
FDQ� FRQWDLQ� LQFRQVLVWHQFLHV�� ZKLFK� DUH� VWHPPLQJ� IURP� WKH
WHPSRUDO�FRQVWUDLQWV�WKDW�DUH�DSSOLHG�WR�WKHLU�FRPSRQHQWV�WKURXJK
YDULRXV� UHODWLRQVKLSV� DPRQJ� DQFKRUV�� 7KH� GRFXPHQW� GHVLJQ
PHWKRGRORJ\� SURSRVHG�� WUDQVODWHV� D� KLJK�OHYHO� PRGHO� RI� D
K\SHUPHGLD� GRFXPHQW� LQWR� DQ� 57�/2726� IRUPDO� VSHFLILFDWLRQ�
RQ� ZKLFK� VWDQGDUG� UHDFKDELOLW\� DQDO\VLV� PD\� EH� DSSOLHG� IRU
YHULILFDWLRQ�SXUSRVHV�

$QRWKHU� LQWHUHVWLQJ� ZRUN�� WKH� UHVXOWV� RI� ZKLFK� ZHUH� VHULRXVO\
WDNHQ� LQWR� DFFRXQW� ZKLOH� GHYHORSLQJ� RXU� '&� DSSOLFDWLRQ�� LV
SUHVHQWHG� LQ� >��@�� +HUH�� WKH� DXWKRUV� LQYHVWLJDWH� WKH� XVHUV¶
DVVLPLODWLRQ� DQG� XQGHUVWDQGLQJ� RI� WKH� LQIRUPDWLRQDO� FRQWHQW� RI
PXOWLPHGLD� FOLSV�� WR� FRQFOXGH� XSRQ� D� VLJQLILFDQW� UHVXOW�� 7KH
TXDOLW\�RI�YLGHR�FOLSV� FDQ�EH� VHYHUHO\�GHJUDGHG�ZLWKRXW� WKH�XVHU
KDYLQJ�WR�SHUFHLYH�DQ\�VLJQLILFDQW�ORVV�RI�LQIRUPDWLRQDO�FRQWHQW�

7KH�DXWKRUV�RI�>��@��GHYHORSHG�µ&XH9LGHR¶�LQ�RUGHU�WR�SURYLGH�D
VROXWLRQ� WR� HIIHFWLYH� YLGHR� FDWDORJLQJ� DQG� EURZVLQJ�� 7KH� ILUVW
SKDVH�RI�WKH�µ&XH9LGHR¶�V\VWHP�LQYROYHV�WKH�VR�FDOOHG�LQWHJUDWHG
FDWDORJLQJ� ZKLFK� LQFOXGHV� VHJPHQWLQJ� WKH� YLGHR� ILOHV� LQWR� VKRWV
DQG�DGGLQJ�LPDJH��WH[W��VSHHFK�HWF��DV�DQQRWDWLRQV��,Q�WKLV�ZD\��WKH
XVHU� FDQ� LQFRUSRUDWH� WKH� W\SH� RI� VHPDQWLF� LQIRUPDWLRQ� WKDW
DXWRPDWLF� WHFKQLTXHV� ZRXOG� IDLO� WR� REWDLQ� DQG� ZKLFK� IDFLOLWDWHV
FRQWHQW� FKDUDFWHUL]DWLRQ�� EURZVLQJ� DQG� UHWULHYDO�� $Q� LQWHUDFWLYH
YLGHR�DXWKRULQJ�V\VWHP�WKDW�VXSSRUWV� WKH�YLGHR�REMHFW�DQQRWDWLRQ
FDSDELOLW\� LV� SUHVHQWHG� LQ� >�@�� 7KH� VR�FDOOHG� µ=RGLDF¶� V\VWHP
DOORZV� XVHUV� WR� DVVRFLDWH� DQQRWDWLRQV�� VXFK� DV� WH[W�� LPDJH� DQG
DXGLR��WR�PRYLQJ�REMHFWV�LQ�D�YLGHR�VHTXHQFH��7KLV�ZRUN�PDNHV�D
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VWHS� HYHQ� IXUWKHU� RQ� WKH� VXEMHFW� RI� YLGHR� DQQRWDWLRQ�� VLQFH� LW
GRHVQ¶W�DQQRWDWH�YLGHR�IUDPHV�EXW�REMHFWV�LQ�YLGHR�IUDPHV�

7KH� DSSURDFK� IROORZHG� LQ� WKH� $&76� SURMHFW� QR�� $&����� FDOOHG
',$1(��'HVLJQ�� ,PSOHPHQWDWLRQ� DQG�2SHUDWLRQ�RI� D�'LVWULEXWHG
$QQRWDWLRQ�(QYLURQPHQW���>�@�>�@���ZDV� WR�DOORZ� WKH� UHFRUGLQJ� LI
DQ� DUELWUDU\� DSSOLFDWLRQ� RXWSXW� DV� WKH� EDVLF� FRQWHQW� RI� D
PXOWLPHGLD� GRFXPHQW� DQG� WR� DQQRWDWH� LW� ZLWK� DOO� NLQG� RI� PHGLD
DYDLODEOH� WR� WKH� XVHU�� 7KLV� ZDV� DFKLHYHG� E\� WKH� FRQFHSW� RI� D
PXOWLPHGLD� DQQRWDWHG� GRFXPHQW� FRQVLVWLQJ� RI� WZR� GLVWLQFW� SDUWV�
UHFRUGHG� DSSOLFDWLRQ� RXWSXW� DQG� DQQRWDWLRQV� JLYHQ� E\� D� XVHU� LQ
YDULRXV� PHGLD� LQFOXGLQJ� WH[W�� DXGLR�� YLGHR� DQG� SRLQWHU
PRYHPHQWV��%\�SURYLGLQJ�JHQHULF� WHFKQLTXHV� WR� UHFRUG�RXWSXW�RI
DUELWUDU\� DSSOLFDWLRQV�� ',$1(� LPSOHPHQWHG� DQ� DQQRWDWLRQV¶
UHFRUGLQJ�WRRO�LQGHSHQGHQW�RI�DQ\�DSSOLFDWLRQ�FRQWH[W�

$� EULHI� EXW� WKRURXJK� SUHVHQWDWLRQ� RI� FRPPHUFLDO� DXWKRULQJ
DSSOLFDWLRQV�LQ�WKH�ILHOGV�RI�PXOWLPHGLD�HGLWLQJ�IRU�\RXQJ�FKLOGUHQ
LV�JLYHQ�LQ�>�@��7KHVH�DSSOLFDWLRQV�FRPSULVH�ZRUWKZKLOH�VROXWLRQV
WR�WKH�GLUHFWLRQ�RI�RIIHULQJ�FKLOGUHQ�WKH�RSSRUWXQLW\�WR�H[SHULPHQW
DQG� FUHDWH� ZLWK� WKH� XVH� RI� PXOWLPHGLD�� +RZHYHU�� QRQH� RI� WKHP
RIIHUV�WKH�IXQFWLRQDOLW\�RI�DGGLQJ�DQQRWDWLRQV� WR�YLGHRV�DQG�PRVW
RI� WKHP� LQFOXGH� WH[WXDO� FRPSRQHQWV� IRU� XVHU� LQWHUDFWLRQ� ±
VRPHWKLQJ�WKDW�ZH�GHILQLWHO\�ZDQWHG�WR�DYRLG�LQ�RXU�FDVH�

$�FRQFOXVLRQ�WKDW�FDQ�HDVLO\�EH�GUDZQ�E\�WKLV�H[WHQVLYH�UHVHDUFK
LQ� WKH� VWDQGDUGLVDWLRQ� DQG� LPSOHPHQWDWLRQ� LQLWLDWLYHV� RQ
DQQRWDWLRQ� RI�PXOWLPHGLD� LV� WKDW� WKH� FRUUHVSRQGLQJ� WHFKQRORJLHV
KDYH� QRW� PDWXUHG� \HW�� 6WDQGDUGLVDWLRQ� HIIRUWV�� ZLWK� WKDW� RI� WKH
03(*��� VWDQGDUG� EHLQJ� WKH� PRVW� VLJQLILFDQW�� DUH� VWLOO� XQGHU
GHYHORSPHQW�� 7KH� 03(*��� VWDQGDUG� IRU� H[DPSOH� LV� GXH� WR� QR
VRRQHU�WKDQ�������,PSOHPHQWDWLRQ�HIIRUWV��RQ�WKH�RWKHU�KDQG��WHQG
WR�XVH� WKHLU�RZQ�PHWKRG�RI� DQQRWDWLQJ�PXOWLPHGLD��PDNLQJ� WKHLU
VROXWLRQV�SURSULHWDU\��,Q�WKLV�ZRUN��ZH�SUHVHQW�RXU�LPSOHPHQWDWLRQ
VROXWLRQ� IRU� DGGLQJ� PXOWLPHGLD� DQQRWDWLRQV� WR� YLGHRV� DQG� ZH
GHVFULEH�ZKDW�RXU�IXWXUH�ZRUN�ZLOO�IRFXV�RQ��LQ�RUGHU�WR�FRQIRUP
WR�WKH�XSFRPLQJ�VWDQGDUGV�

��� $33/,&$7,21�29(59,(:
7KH�'&�DSSOLFDWLRQ�ZDV�GHVLJQHG�VR�WKDW�LW�SURYLGHV�WZR�GLVWLQFW
FRPSRQHQWV� DQG� FRUUHVSRQGLQJ� LQWHUIDFHV�� RQH� IRU� PDNLQJ� WKH
YLGHR�UHFRUGLQJV�DFFHVVLEOH� WR� WKH�'&�XVHUV��DOORZLQJ�QDYLJDWLRQ
DQG� VHOHFWLRQ� RI� WKH� YLGHR�YLGHRV� WR� EH� DQQRWDWHG� DQG� RQH� IRU
SURYLGLQJ�WKH�WRROV�DQG�LQIUDVWUXFWXUH�IRU�DQQRWDWLRQ��:H�FDOO� WKH
ILUVW� FRPSRQHQW� RI� WKH� DSSOLFDWLRQ� WKH� µ9LGHR� ([SORUHU¶� DQG� WKH
VHFRQG�RQH�WKH�µ$QQRWDWLRQ�3DQHO¶�

���� 7KH�9LGHR�([SORUHU
7KLV� FRPSRQHQW� RI� WKH� DSSOLFDWLRQ� ZDV� GHVLJQHG� WR� SURYLGH� WKH
IXQFWLRQDOLW\� RI� GLVSOD\LQJ� D� UHSUHVHQWDWLYH� IUDPH� �DFWXDOO\� WKH
ILUVW�IUDPH��IURP�HDFK�YLGHR�UHFRUGLQJ�VWRUHG�LQWR�WKH�'&�V\VWHP�
7KHVH�IUDPHV�DUH�FDOOHG�µWKXPEQDLOV¶�DQG�LW�ZDV�D�FKDOOHQJH�RI�WKH
GHVLJQ�DQG�LPSOHPHQWDWLRQ�SKDVH�WR�RUJDQL]H�DQG�GLVSOD\�WKHP�RQ
VFUHHQ�LQ�DQ�HIILFLHQW�PDQQHU� WKDW�ZRXOG�DOVR�EH�FRPSUHKHQVLEOH
WR�FKLOGUHQ�RI�DJHV���WR���

$FFRUGLQJ� WR� >��@�� DOO� DXWKRULQJ� LQWHUIDFHV� XVH� DXWKRULQJ
PHWDSKRUV� IRU� WKHLU� LPSOHPHQWDWLRQ� VXFK� DV� D� VOLGH�VKRZ
PHWDSKRU�� D� ERRN� PHWDSKRU�� D� WLPHOLQH� PHWDSKRU�� DQ� LFRQ
PHWDSKRU� HWF�� )RU� WKH� '&� LPSOHPHQWDWLRQ�� WKH� VHW� RI� YLGHRV
UHFRUGHG� QHHGHG� WR� EH� VRPHKRZ� VWUXFWXUHG� DQG� LQFOXGHG� LQ� D
PXOWLPHGLD�GDWDEDVH��7KH� ³7RGD\¶V�6WRULHV´�REMHFWLYHV� LQGLFDWHG

WKDW� WKH� VWRUDJH� DQG� UHWULHYDO� VKRXOG� DYRLG� XVLQJ� WH[WXDO
FDWHJRULHV�

)RU� WKH� LPSOHPHQWDWLRQ� RI� WKH� 9LGHR� ([SORUHU�� WKH� WLPHOLQH
PHWDSKRU�ZDV�DGRSWHG��*HQHUDOO\�VSHDNLQJ��D�WLPHOLQH�PHWDSKRU�LV
DQ�DXWKRULQJ�PHWDSKRU�ZKHUH�REMHFWV�DQG�HYHQWV�DUH�SODFHG�RQ�WKH
WLPH� VFDOH� LQ� FRUUHFW� UHODWLRQVKLS�� )RU� WKH� FDVH� RI� WKH� 9LGHR
([SORUHU��YLGHR�WKXPEQDLOV�DUH�RUJDQL]HG� LQ�JURXSV�DFFRUGLQJ� WR
WKH� LGHQWLW\� RI� WKHLU� RZQHU�� LQ� RWKHU� ZRUGV�� DFFRUGLQJ� WR� ZKLFK
FKLOG� VKRW� WKHP�� (DFK� JURXS� RI� YLGHR� WKXPEQDLOV� LV� WKHQ
GLVWULEXWHG� DORQJ� D� WLPHOLQH�� ZKLFK� LQ� LQWHUIDFH� WHUPV� LV
UHSUHVHQWHG� E\� D� VWUDLJKW� OLQH� H[WHQGLQJ� IURP� RQH� SRLQW� RI� UHDO�
ZRUOG�WLPH�WR�DQRWKHU��7KH�GLVWULEXWLRQ�RI�YLGHR�WKXPEQDLOV�DORQJ
WKH� WLPHOLQH� LV� SURSRUWLRQDO� WR� WKH� VKRRWLQJ� WLPH� RI� HDFK� YLGHR
UHFRUGLQJ�

$QRWKHU�VLJQLILFDQW�FRPSRQHQW�RI� WKH�9LGHR�([SORUHU� LV� WKH�KHOS
IHDWXUH��HQYLVDJHG�E\�WKH�µ*HQLH¶�FKDUDFWHU��7KLV�µ*HQLH¶�KDV�EHHQ
LPSOHPHQWHG� WR� KDYH� GUDJ�DQG�GURS� IHDWXUHV� ZLWKLQ� WKH� 9LGHR
([SORUHU� �LW� DOVR� DSSHDUV� LQ� WKH�$QQRWDWLRQ� 3DQHO�� HQYLURQPHQW�
'URSSLQJ�WKH�µ*HQLH¶�RQ�D�FHUWDLQ�YLVXDO�FRPSRQHQW�RI�WKH�9LGHR
([SORUHU� LQLWLDWHV� DQ� HYHQW� WKDW� SURYLGHV� WKH� '&� XVHU� ZLWK� DQ
DXGLR� GHVFULSWLRQ� DQG� D� EULHI� OLVWLQJ� RI� WKH� YLVXDO� FRPSRQHQW¶V
IXQFWLRQDOLW\��7KLV� LPSOHPHQWDWLRQ�RI� WKH�KHOS� IHDWXUH�ZDV�EDVHG
RQ� WKH� -)&�6ZLQJ� &RQWDLQPHQW� 0RGHO� �VHH� >��@�>��@�� ZKLFK
DOORZV�IRU�SODFLQJ�LQWHUIDFH�FRPSRQHQWV�LQ�GLIIHUHQW�OD\HUV�ZLWKLQ
WKH� VDPH�FRQWDLQHU��0RUH�GHWDLOV�RQ� WKLV�ZLOO� EH�SURYLGHG� LQ� WKH
µ,PSOHPHQWDWLRQ�,VVXHV¶�IXUWKHU�GRZQ�

)LJXUH����7KH�9LGHR�([SORUHU�OD\RXW

7KH�9LGHR�([SORUHU�VXSSRUWV�VLPXOWDQHRXV�XVH�RI�PRUH�WKDQ�RQH
XVHUV��E\�SUHVHQWLQJ�PRUH�WKDQ�RQH�WLPHOLQHV�LQ�FDVHV�ZKHQ�PRUH
WKDQ� RQH� FKLOGUHQ� VKDUH� WKH� VDPH� ZRUNVSDFH� �VHH� )LJXUH� ���
'XULQJ� WKH� YLGHRV¶� VWRULQJ� SURFHGXUH�� PHWDGDWD� WKDW� LQGLFDWH
ZKLFK� RI� WKH� YLGHRV� DUH� VKRRWLQJV� RI� WKH� VDPH� LQFLGHQW� E\
GLIIHUHQW� FKLOGUHQ�� DUH� DOVR� VWRUHG� LQ� WKH� V\VWHP�� 'XULQJ� WKH
LPSOHPHQWDWLRQ�RI� WKH�'&�� VHYHUDO�PHWKRGV�ZHUH�GHYHORSHG� WKDW
DVVRFLDWH�UHODWHG�YLGHR�ILOHV�DQG�WKHLU�YLVXDO�UHSUHVHQWDWLRQV�RQ�WKH
9LGHR�([SORUHU� LQWHUIDFH��7KXV�� YLGHR� ILOHV� RI� WKH� VDPH� LQFLGHQW
VKRW�IURP�GLIIHUHQW�SHUVSHFWLYHV��IRUP�D�VR�FDOOHG�µK\SHU�YLGHR¶�LQ
WKH�'&��7KLV�K\SHU�YLGHR�� FRQWDLQLQJ�RQH�� WZR� RU� WKUHH� VHSDUDWH
YLGHR�ILOHV�LV�WKH�HQWLW\�KDQGOHG�E\�WKH�DQQRWDWLRQ�PHWKRGV�RI�RXU
'&�DSSOLFDWLRQ�� ,W� LV�DFWXDOO\� WUHDWHG� DV� DQ� DXWRQRPRXV�XQLW� �IRU
DQQRWDWLRQ��DXWR�VDYH�HWF��SURFHGXUHV��WR�ZKLFK�DOO�DQQRWDWLRQV�DUH
DGGHG��IURP�WKH�PRPHQW�LW�LV�UHDOL]HG�
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7KH� IXQFWLRQDOLW\� VXSSRUWHG� E\� WKH� 9LGHR� ([SORUHU� FRPSRQHQW
LQFOXGHV� WKH� µGHOHWH¶� RSHUDWLRQ�� 7KLV� RSHUDWLRQ� KDV� EHHQ
LPSOHPHQWHG� LQ� VXFK� D�ZD\� WKDW� DOO� DQQRWDWLRQV� RI� DQ� DQQRWDWHG
YLGHR� DUH� HUDVHG� ZKHQ� WKH� YLGHR� WKXPEQDLO� LV� GUDJJHG� DQG
GURSSHG� XSRQ� WKH� µ'XVWELQ¶� YLVXDO� FRPSRQHQW� RI� WKH� LQWHUIDFH�
)XWXUH� YHUVLRQV� RI� WKH� '&�ZLOO� DOVR� VXSSRUW� QDYLJDWLQJ� WKURXJK
YLGHRV� IURP� GLIIHUHQW� GDWHV�� E\� WKH� XVH� RI� WKH� µ'LDU\¶� YLVXDO
PHWDSKRU��VHH�)LJXUH���

(DFK� VLQJOH� YLGHR� WKXPEQDLO� RU� K\SHU�YLGHR� FRPSULVHV� D
µK\SHUOLQN¶��7KLV�µK\SHUOLQN¶��ZKHQ�FOLFNHG�RU�SUHVVHG�XSRQ��WKLV
GHSHQGV�RQ�ZKHWKHU�D�PRXVH�RU�D� WRXFK�VFUHHQ�LV�EHLQJ�XVHG� IRU
LQWHUIDFH� ,�2�� LQLWLDOL]HV� DQ� DQQRWDWLRQ� VHVVLRQ�� E\� RSHQLQJ� WKH
VHFRQG� FRPSRQHQW� RI� WKH� '&� DSSOLFDWLRQ�� WKH� VR�FDOOHG
$QQRWDWLRQ�3DQHO�

���� 7KH�$QQRWDWLRQ�3DQHO
7KH�VHFRQG�FRPSRQHQW�RI�WKH�'&�KDV�DV�LWV�PDLQ�IXQFWLRQDOLW\�WR
SURYLGH� WKH� XVHU� ZLWK� WKH� WRROV� WR� DGG� LPDJH� DQG� VRXQG
DQQRWDWLRQV� WR� WKH� YLGHR�YLGHRV� DOUHDG\� VHOHFWHG� YLD� WKH� 9LGHR
([SORUHU�

7KH�GRPLQDQW�VWLOO�FRQWURYHUVLDO�IHDWXUHV�RI�WKH�$QQRWDWLRQ�3DQHO
LPSOHPHQWDWLRQ�DUH�LWV�G\QDPLF�QDWXUH�DQG�VLPSOLFLW\��%HDULQJ�LQ
PLQG� WKDW� WKH� WRRO� DLPV� DW� YHU\� \RXQJ� FKLOGUHQ� DQG� WKDW� WKH
SURFHGXUH� RI� DQQRWDWLRQ� DFWXDOO\� FDQ� EH� EURNHQ� LQWR� WZR� SKDVHV
�DGGLQJ�UHPRYLQJ� DQQRWDWLRQV� DQG� SOD\EDFN� RI� WKH� YLGHR� LQ� LWV
FXUUHQW� VWDWH�� FRQWDLQLQJ� DOO� DQQRWDWLRQV� SUHYLRXVO\� DGGHG��
DSSURSULDWH�PHWKRGV�KDG�WR�EH�LPSOHPHQWHG��7R�EH�PRUH�VSHFLILF
DQ�DQQRWDWLRQ�SURFHGXUH�FRQVLVWV�RI�WKH�IROORZLQJ�VWHSV�

 � 6WDUW�WKH�YLGHR�SOD\EDFN

 � 3DXVH�SOD\EDFN

 � (LWKHU� GURS� RQH� RU� PRUH� DQQRWDWLRQV� WR� WKH� YLGHR¶V� YLVXDO
FRPSRQHQW��DGG��RU�GUDJ�SUHYLRXVO\�DGGHG�DQQRWDWLRQV�IURP
WKH�YLGHRV�YLVXDO�FRPSRQHQW��UHPRYH�

 � 5HVXPH�SOD\EDFN

7KH�ODVW�WKUHH�VWHSV�DUH�LWHUDWHG�DV�PDQ\�WLPHV�DV�WKH�XVHU�ZLVKHV
WR�

$�SOD\EDFN�SURFHGXUH�FRQVLVWV�RI�WKH�IROORZLQJ�VWHSV�

 � 5HZLQG�WKH�YLGHR�XS�WR�LWV�ILUVW�IUDPH

 � 6WDUW�WKH�YLGHR�SOD\EDFN

 � 3DXVH�DQG�UHVXPH�SOD\EDFN

$JDLQ�� WKHVH� VWHSV� FDQ� EH� LWHUDWHG� DV� PDQ\� WLPHV� DV� WKH� XVHU
ZLVKHV�WR�

7KH� GHVLJQ� FKRLFH� PDGH� ZDV� WR� PHUJH� WKH� DQQRWDWLQJ� DQG
SOD\EDFN�SURFHGXUHV�VR�WKDW�WKH�WZR�GLVWLQFW�SKDVHV�ZRXOG�EHFRPH
WUDQVSDUHQW�WR�WKH�XVHUV�RI�WKH�'&��7KH�'&�DSSOLFDWLRQ�DOORZV�IRU
VWHSV�RI�WKH�DQQRWDWLRQ�SURFHGXUH�WR�EH�LQWHUUXSWHG�IRU�LQLWLDOL]LQJ
D�SOD\EDFN�SURFHGXUH�DQG�YLFH�YHUVD�� ,Q�RWKHU�ZRUGV�� WKH�XVHU� LV
SURYLGHG�ZLWK�WKH�DELOLW\�WR�LQWHUUXSW�WKH�DQQRWDWLRQ�SURFHGXUH��LQ
RUGHU�WR�JR�EDFN�DQG�ILQG�RXW�KRZ�KH�KDV�GRQH�VR�IDU��EXW�GXULQJ
SOD\EDFN� KH� FDQ� VWLOO� SDXVH� WKH� YLGHR� UHSURGXFWLRQ� DQG� DGG
DQQRWDWLRQV��:H�KDYH�FDOOHG� WKLV� µG\QDPLF�DQQRWDWLRQ¶�DQG�PRUH
LPSOHPHQWDWLRQ� GHWDLOV� ZLOO� EH� JLYHQ� LQ� WKH� µ,PSOHPHQWDWLRQ
,VVXHV¶�VHFWLRQ�

$SDUW�IURP�WKH�µ*HQLH¶�FKDUDFWHU�WKDW�LPSOHPHQWV�WKH�KHOS�IHDWXUH
LQ� WKH� $QQRWDWLRQ� 3DQHO� LQ� DQ� LGHQWLFDO� WR� WKDW� LQ� WKH� 9LGHR

([SORUHU� ZD\�� WKH� $QQRWDWLRQ� 3DQHO� SURYLGHV� WKH� XVHU� ZLWK� D
WRWDOO\� GLIIHUHQW� VHW� RI� IXQFWLRQDOLW\�� 7KUHH� VLPSOH� YLGHR� FRQWURO
EXWWRQV� DUH� SURYLGHG� WR� WKH� XVHU� IRU� FRQWUROOLQJ� SOD\EDFN� RI� WKH
K\SHU�YLGHR� EHLQJ� DQQRWDWHG�� $FFRUGLQJ� WR� WKH� 9LGHR� ([SORUHU
LPSOHPHQWDWLRQ�� PRUH� WKDQ� RQH� YLGHRV� PLJKW� EH� FKRVHQ� IRU
VLPXOWDQHRXV�DQQRWDWLRQ��LQ�FDVHV�PRUH�WKDQ�RQH�YLGHR�UHFRUGLQJV
RI�WKH�VDPH�LQFLGHQW��IRUPLQJ�D�K\SHU�YLGHR��H[LVW��+RZHYHU��WKLV
K\SHU�YLGHR�GHSLFWV�WKH�VDPH�LQFLGHQW�IURP�WZR�RU�WKUHH�GLIIHUHQW
SHUVSHFWLYHV�DQG�WKHUH�ZDV�QR�SRLQW�LQ�SURYLGLQJ�WKH�XVHUV�RI�WKH
'&� ZLWK� WKH� SRVVLELOLW\� WR� VWDUW�VWRS�UHVXPH� HDFK� YLGHR
FRPSRQHQW� RI� WKH� K\SHU�YLGHR� VHSDUDWHO\�� 7KHUHIRUH�� WKH� YLGHR
FRQWURO�EXWWRQV�DUH�SODFHG�RQ�RQH�FRQWURO�SDQHO��ZKLFK�LV�FRPPRQ
WR�DOO�WKH�YLGHRV�WKDW�DUH�EHLQJ�DQQRWDWHG�DW�WKH�PRPHQW��)URP�WKH
LPSOHPHQWDWLRQ� SRLQW� RI� YLHZ�� WKLV� DSSURDFK� UHTXLUHG� YLGHR
V\QFKURQL]DWLRQ�WHFKQLTXHV��ZKLFK�ZLOO�EH�DQDO\]HG�IXUWKHU�LQ�WKH
µ,PSOHPHQWDWLRQ�,VVXHV¶�VHFWLRQ��WR�EH�DGRSWHG�

)LJXUH����7KH�$QQRWDWLRQ�3DQHO�OD\RXW

)RU�WKH�FXUUHQW�YHUVLRQ�RI�WKH�'&��WZR�W\SHV�RI�DQQRWDWLRQ�SDOHWWHV
ZHUH� LPSOHPHQWHG��RQH�IRU� LPDJH�DQQRWDWLRQV�DQG�RQH�IRU� VRXQG
DQQRWDWLRQV��UHSUHVHQWHG�E\�LPDJHV�DV�ZHOO�IRU�WKH�SXUSRVHV�RI�WKH
'&� LQWHUIDFH��� 7KH� ILUVW� SDOHWWH� �VHH� ERWWRP� OHIW� RI� )LJXUH� ���
FRQWDLQV�LPDJH�DQQRWDWLRQV�WKDW�DUH�GHSLFWLQJ�HPRWLRQV�ZKLOH� WKH
VHFRQG� RQH� �VHH� ERWWRP� ULJKW� RI� )LJXUH� ��� FRQWDLQV� LPDJH
DQQRWDWLRQV� WKDW� DUH� GHSLFWLQJ� VRXQGV� EXW� DOVR� UHSUHVHQW� VRXQGV�
7KH�XVHU�LV�SURYLGHG�ZLWK�WKH�IXQFWLRQDOLW\�RI�SDXVLQJ�WKH�YLGHR�DW
DQ\�PRPHQW�DQG�DGGLQJ� WR� LW� DQ�XQOLPLWHG�QXPEHU�RI� LPDJH�DQG
VRXQG�DQQRWDWLRQV��LQ�RUGHU�WR�FRPPHQW�WKH�LQFLGHQW�WKDW�KDV�EHHQ
UHFRUGHG�

%RWK�LPDJH�DQG�VRXQG�DQQRWDWLRQV�DUH�LPSOHPHQWHG�LQ�VXFK�D�ZD\
WKDW�SUHVHQW�WKH�XVHUV�ZLWK�D�µVWLFN\¶�EHKDYLRU��DQQRWDWLRQV�FDQ�EH
GUDJJHG�WRZDUGV�DQ\�GLUHFWLRQ�ZLWKLQ�WKH�'&�LQWHUIDFH�EXW�FDQ�EH
GURSSHG�RQO\�RQ�RQH�RI�WKH�YLGHR�IUDPHV��'URSSLQJ�DQ�DQQRWDWLRQ
RXWVLGH�D�YLGHR�IUDPH��UHVXOWV�LQ�WKH�DQQRWDWLRQ�PRYLQJ�EDFN�WR�LWV
RULJLQDO�SRVLWLRQ�LQ�WKH�SDOHWWH��7KH�ODWWHU�SURYLGHV�WKH�XVHUV�ZLWK
WKH� DELOLW\� WR� UHPRYH� DQQRWDWLRQV� IURP� D� YLGHR�� VLPSO\� E\
GUDJJLQJ�DZD\�DQ\�DQQRWDWLRQ�WKDW�KDV�EHHQ�µVWXFN¶�RQ�WKH�YLGHR
DQG� GURSSLQJ� LW� RXWVLGH� WKH� YLGHR� IUDPH�� $GGLQJ� D� VRXQG
DQQRWDWLRQ� WR� D� YLGHR� IUDPH� GRHV� QRW� RQO\� UHVXOW� LQWR� WKH
FRUUHVSRQGHQW� LFRQ� EHLQJ� DGGHG� WR� WKH� YLGHR� DV� DQ� LPDJH
DQQRWDWLRQ��LW�DOVR�µDGGV¶�WKH�VRXQG�DVVRFLDWHG�ZLWK�LW�WR�WKH�VRXQG
WUDFN� RI� WKH� YLGHR�� VR� WKDW� WKH� VRXQG� DQQRWDWLRQ� LV� UHSURGXFHG
GXULQJ�SOD\EDFN��DW�WKH�WLPH�LW�ZDV�SODFHG�GXULQJ�DQQRWDWLRQ�
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$SDUW� IURP� WKH� SUHGHILQHG� VHW� RI� VRXQG� DQQRWDWLRQV�� QHZ� VRXQG
DQQRWDWLRQV��H�J��VSRNHQ�ZRUGV��FDQ�DOVR�EH�LQVHUWHG�WR�WKH�FXUUHQW
K\SHU�YLGHR��7KH�XVHU�KDV�WR�SDXVH�YLGHR�SOD\EDFN�DW�WKH�GHVLUHG
YLGHR� IUDPH� DQG� VSHDN� WR� KLV� ZRUNVWDWLRQ¶V� PLFURSKRQH� ZKLOH
SUHVVLQJ�WKH�PLFURSKRQH�LFRQ�EHWZHHQ�WKH�WZR�SDOHWWHV��VHH�)LJXUH
����,Q�WKLV�ZD\��DOO�NLQG�RI�VRXQG�DQQRWDWLRQV�FDQ�EH�µDGGHG¶�WR�WKH
YLGHR¶V�DXGLR�WUDFN�

([FHSW� IRU� UHPRYLQJ� DQQRWDWLRQV� RQH� E\� RQH�� WKH� $QQRWDWLRQ
3DQHO� SURYLGHV� WKH� XVHU�ZLWK� WKH� RSSRUWXQLW\� WR� UHVHW� WKH� K\SHU�
YLGHR�EHLQJ�FXUUHQWO\�DQQRWDWHG��WKXV�UHPRYLQJ�DOO�DQQRWDWLRQV�DW
RQFH��E\�SUHVVLQJ�WKH�VPDOO�LFRQ�XQGHU�WKH�PLFURSKRQH�LQ�)LJXUH
����)LQDOO\��WKHUH�LV�D�µ%DFN¶�EXWWRQ�WKDW�FDQ�EH�XVHG�IURP�XVHUV�WR
ILQLVK� WKHLU� DQQRWDWLQJ� VHVVLRQ� DQG� UHWXUQ� WR� WKH�9LGHR� ([SORUHU
HLWKHU� IRU� IXUWKHU� QDYLJDWLRQ� WKURXJK� YLGHRV� RU� IRU� FKRRVLQJ
DQRWKHU�K\SHU�YLGHR�WR�DQQRWDWH�

��� ,03/(0(17$7,21�,668(6
���� $QQRWDWLRQ
)RU�WKH�LPSOHPHQWDWLRQ�RI�WKH�DQQRWDWLRQ�IXQFWLRQDOLW\�LQ�RXU�'&
DSSOLFDWLRQ��ZH�FR�HVWLPDWHG�WKH�UHODWHG�ZRUN�SUHVHQWHG�LQ�VHFWLRQ
�� RI� WKLV� SDSHU� DQG� WKH� UHTXLUHPHQWV� VSHFLILHG� E\� WKH� ³7RGD\¶V
6WRULHV´�FRQVRUWLXP�DV� IDU� WKH�PXOWLPHGLD� DQQRWDWLQJ� DSSOLFDWLRQ
WR�EH�GHYHORSHG�ZDV�FRQFHUQHG�

'XH� WR� WKH� ODFN� RI� PDWXUH� VWDQGDUGV� DQG� LQ� RUGHU� WR� DFKLHYH
DFFHSWDEOH�SHUIRUPDQFH�DQG�SODWIRUP�LQGHSHQGHQFH�LQ�DSSOLFDWLRQ
H[HFXWLRQ�DQG�YLGHR�VXSSRUWHG�IRUPDWV��ZH�GHVLJQHG�D�SURSULHWDU\
VWLOO�RSHQ�DQG�FRQILJXUDEOH�DQQRWDWLRQ�V\VWHP��7KH�PDLQ�LGHD�ZDV
WR� FUHDWH� WUDQVSDUHQW� WR� WKH� HQG� XVHU� GDWD� VWUXFWXUHV� WKDW� ZRXOG
KROG� K\SHU�YLGHRV� DQG� DOO� NLQGV� RI� PXOWLPHGLD� DQQRWDWLRQV
DWWDFKHG�WR�WKHP�LQ�DQ�HIILFLHQW�DQG�FRQVLVWHQW�ZD\��7KLV�ZD\��ZH
E\SDVVHG� WKH� OLPLWDWLRQV� DQG� SHUIRUPDQFH� LVVXHV� ULVLQJ� IURP� DOO
RXU�DWWHPSWV�WR�HQFRGH�YLGHR�DQG�DQQRWDWLRQV�WRJHWKHU�

$OO�RI�RXU�DQQRWDWLRQ�PHWKRGV�IROORZ�WKH�SULQFLSOH�RI�DVVRFLDWLQJ
DQ�DQQRWDWLRQ�ZLWK�WKH�IUDPH�RI�WKH�YLGHR�WR�ZKLFK�WKH�DQQRWDWLRQ
ZDV�DGGHG��,Q�WKLV�ZD\��SUHGHILQHG�LPDJHV�DQG�VRXQGV�DV�ZHOO�DV
UHFRUGHG�VRXQGV�DUH�DVVRFLDWHG�LQ�G\QDPLF�GDWD�VWUXFWXUHV�ZLWK�WKH
YLGHR� IUDPH� EHLQJ� DQQRWDWHG� E\� WKHP�� 'XULQJ� WKH� DSSOLFDWLRQ
UXQWLPH�� WKLV� DVVRFLDWLRQ� LV� G\QDPLF� DQG� FRQILJXUDEOH�� 7KLV
DSSURDFK�PDNHV�WKH�IHDWXUH�RI�µG\QDPLF�DQQRWDWLRQ¶�GHVFULEHG�LQ
VHFWLRQ�����IHDVLEOH�

7KH� DQQRWDWLRQ� SURFHGXUH� FDQ� EH� LQWHUUXSWHG� E\� WKH� XVHU� DW� DQ\
WLPH�LQ�RUGHU�IRU�KLP�WR�EH�DEOH�WR�SUHYLHZ�KLV�DQQRWDWLRQV�VR�IDU�
7KH�DSSOLFDWLRQ�WKHQ�UHDGV�IURP�WKRVH�G\QDPLF�GDWD�VWUXFWXUHV� LQ
RUGHU�WR�UHSUHVHQW�WKH�DQQRWDWHG�K\SHU�YLGHR�SOD\EDFN�WR�WKH�XVHU�
7KLV�LV�DFKLHYHG�E\�GLVSOD\LQJ�LPDJHV�DQG�RSHQLQJ�VRXQG�SOD\HUV
DW� WKRVH� SRVLWLRQV� GXULQJ� SOD\EDFN�� ZKHUH� WKH� GDWD� VWUXFWXUHV¶
FRQWHQWV� DSSRLQW�� $W� DQ\� PRPHQW�� WKH� XVHU� FDQ� UHPRYH� DQ\
DQQRWDWLRQ�KH�ZLVKHV��7KLV�IXQFWLRQDOLW\�LV�LQWHUQDOO\�LPSOHPHQWHG
E\�UHPRYLQJ�WKH�FRUUHVSRQGHQW�HQWULHV�IURP�WKHVH�GDWD�VWUXFWXUHV
DQG�UH�RUGHULQJ�WKH�GDWD�VWUXFWXUHV¶�FRQWHQWV�

$OO� WKHVH�G\QDPLF� LQWHUDFWLRQV�DUH�SRVVLEOH�GXULQJ� DQ� DQQRWDWLRQ
VHVVLRQ�� $V� VRRQ� DV� WKH� XVHU� ZLVKHV� WR� LQWHUUXSW� WKH� DQQRWDWLQJ
SURFHGXUH�� DQQRWDWLRQ� GDWD� WRJHWKHU� ZLWK� WKH� K\SHU�YLGHRV� WKH\
UHIHU� WR��DUH�VWRUHG�SHUPDQHQWO\� WR� WKH�V\VWHP�IRU� IXWXUH�XVH��)RU
WKH� FXUUHQW� YHUVLRQ� RI� WKH� DSSOLFDWLRQ�� ZH� KDYH� LPSOHPHQWHG� D
SURSULHWDU\�VFKHPH�IRU�VWRULQJ�DOO�WKLV�LQIRUPDWLRQ�

7KH� LPSOHPHQWDWLRQ� DSSURDFK� GHVFULEHG� KHUH� KDV� WKH� IROORZLQJ
DGYDQWDJHV�

 � 6XSSRUWV�D�ZLGH�YDULHW\�RI�YLGHR� IRUPDWV� IRU� WKH�YLGHR� ILOHV
WKDW�DUH�DQQRWDWHG�ZLWKLQ�WKH�DSSOLFDWLRQ��LQ�>��@��D�OLVW�RI�WKH
VXSSRUWHG�E\�WKH�-0)�$3,�PHGLD�IRUPDWV�LV�SURYLGHG�

 � $Q� XQOLPLWHG� VHW� RI� GLIIHUHQW� NLQGV� DQG� IRUPDWV� RI
PXOWLPHGLD�GDWD�FDQ�EH�XVHG�DV�DQQRWDWLRQV��LPDJHV��VRXQGV
HWF��

 � 3HUIRUPDQFH�LV�SUHVHUYHG�LQ�VDWLVIDFWRU\�OHYHOV�LQGHSHQGHQWO\
RI� WKH� DPRXQW�W\SH� RI� DQQRWDWLRQV� LQVHUWHG�� GXH� WR� WKH� IDFW
WKDW�DQQRWDWLRQV�DUH�VWRUHG�VHSDUDWHO\�IURP�WKH�UDZ�YLGHR�GDWD
DQG�QRW�HQFRGHG�ZLWKLQ�LW�

7KH�PDLQ�GLVDGYDQWDJH�RI�RXU�LPSOHPHQWDWLRQ�DSSURDFK�LV�WKH�IDFW
WKDW� DQQRWDWHG� K\SHU�YLGHRV� DUH� VWRUHG� LQ� D� SURSULHWDU\� IRUPDW�
UHDGDEOH�E\�RXU�DSSOLFDWLRQ�DORQH��,Q�VHFWLRQ����ZH�GHVFULEH�KRZ
RXU� IXWXUH� ZRUN� ZLOO� SURFHHG� LQ� RUGHU� WR� HOLPLQDWH� WKLV
GLVDGYDQWDJH�

���� 8VHU�,QWHUIDFH
)RU� WKH� SXUSRVHV� RI� WKH� DQQRWDWLRQ� IXQFWLRQDOLW\�� WKH
LPSOHPHQWDWLRQ� SURFHGXUH� H[SORLWHG� WKH� SRWHQWLDOV� RI� WKH
-)&�6ZLQJ�/LJKWZHLJKW�&RPSRQHQW�)UDPHZRUN�DQG�&RQWDLQPHQW
0RGHO��>��@�>��@��VR�WKDW�WKH�'&�DSSOLFDWLRQ�ZDV�GHYHORSHG�RQ�D
PXOWL�FRQWDLQPHQW�� PXOWL�OD\HU� LQIUDVWUXFWXUH�� 7KH� -)&�6ZLQJ
/LJKWZHLJKW� &RPSRQHQW� )UDPHZRUN� DQG� &RQWDLQPHQW� 0RGHO
ZHUH� WZR�RI� WKH�PDMRU�HQKDQFHPHQWV�RI�6ZLQJ�RYHU� WKH�$EVWUDFW
:LQGRZ�7RRONLW��$:7��WKDW�WKH�-DYD�SODWIRUP�XVHG�WR�SURYLGH�IRU
8VHU� ,QWHUIDFH� �8,�� GHYHORSPHQW�� $FWXDOO\�� WKH� '&� DSSOLFDWLRQ
ZRXOG�EH� LPSRVVLEOH� WR� LPSOHPHQW�ZLWKRXW� WKHVH� WZR� IHDWXUHV�RI
6ZLQJ�

7KH� /LJKWZHLJKW� &RPSRQHQW� )UDPHZRUN� IDFLOLWDWHG� WKH
LPSOHPHQWDWLRQ� SURFHGXUH� LQ� WKH� VHQVH� WKDW� WKH� DSSOLFDWLRQ� ZDV
RUJDQL]HG�LQ�PDQ\�GLIIHUHQW�FRPSRQHQWV��WKH�PRVW�FRPSOLFDWHG�RI
ZKLFK� FRQWDLQHG� WKH� VLPSOHU� RQHV�� WKXV� DFWLQJ� DV� FRQWDLQHUV��$OO
PHWKRGV� LPSOHPHQWLQJ� REMHFWV¶� EHKDYLRU� ZLWKLQ� WKH� DSSOLFDWLRQ
LWVHOI� DQG� WKH� DSSOLFDWLRQ�8,��ZHUH� DFFHVVLEOH� E\� WKH� DSSURSULDWH
OHYHOV� RI� FRQWDLQPHQW� KLHUDUFK\� LQ� RUGHU� WR� SURYLGH� D� FRQVLVWHQW
DQG� UHOLDEOH� ORRN� DQG� IHHO� WKURXJKRXW� WKH� DSSOLFDWLRQ�� $Q
LQGLFDWLYH� GLDJUDP� WKDW� GHSLFWV� D� ODUJH� SURSRUWLRQ� RI� WKH
FRQWDLQPHQW�KLHUDUFK\�RI�WKH�'&�LPSOHPHQWDWLRQ�REMHFWV�LV�VKRZQ
LQ�)LJXUH���

$SSOLFDWLRQ
)UDPH�&RQWDLQHU

7RROEDU
-)UDPH�&RQWDLQHU

+HOS
-3DQHO

&RPSRQHQW

'LDU\
-3DQHO

&RPSRQHQW

'XVWELQ
-3DQHO

&RPSRQHQW
���

9LGHR�([SORUHU�
$QQRWDWLRQ�3DQHO

-)UDPH�&RQWDLQHU

9LGHR
-,QWHUQDO)UDPH
&RPSRQHQW

9LGHR�&RQWURO
-3DQHO�&RPSRQHQW

$QQRWDWLRQ�3DOHWWH
-3DQHO�&RPSRQHQW ���

,PDJH�$QQRWDWLRQ
-3DQHO�&RPSRQHQW

6RXQG�$QQRWDWLRQ
-3DQHO�&RPSRQHQW

)LJXUH����7KH�PXOWL�FRQWDLQPHQW�LQIUDVWUXFWXUH

5RRW� FRQWDLQHUV� RI� WKH� FRQWDLQPHQW� KLHUDUFK\� KDYH� EHHQ
LPSOHPHQWHG� LQ� VXFK� D� ZD\� WKDW� DFW� DV� PHGLDWRUV� DPRQJ� WKHLU
FRPSRQHQWV��7KH\�OLVWHQ�IRU�HYHQWV�IURP�FHUWDLQ�FRPSRQHQWV��H�J�
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D� PRXVH� µFOLFN¶� HYHQW� RQ� D� YLGHR� FRQWURO� REMHFW�� DQG� JHQHUDWH
RWKHU�HYHQWV�DFFRUGLQJ�WR� WKH�DSSOLFDWLRQ¶V� IXQFWLRQDOLW\�SURWRFRO
�H�J��VWDUWLQJ��VWRSSLQJ�RU�UHZLQGLQJ�RI�WKH�LQLWLDWHG�YLGHR�SOD\HU�V
GHSHQGLQJ� RQ�ZKLFK� YLGHR� FRQWURO� REMHFW�ZDV� WULJJHUHG��� ,Q� WKLV
ZD\�� OHDI� FRPSRQHQWV� RI� WKH� FRQWDLQPHQW� KLHUDUFK\� GR� QRW
FRPPXQLFDWH�GLUHFWO\�ZLWK�HDFK�RWKHU��,QVWHDG��HDFK�HYHQW�FOLPEV
XS� LQ� WKH� KLHUDUFK\� WUHH� VR� WKDW� DOO� OLVWHQHU� REMHFWV� DUH� LQIRUPHG
DERXW�LW�LQ�RUGHU�IRU�WKH�DSSURSULDWH�PHWKRGV�WR�EH�FDOOHG�

7KH� -)&�6ZLQJ� &RQWDLQPHQW� 0RGHO� DOORZV� IRU� RUJDQL]LQJ
FRPSRQHQWV� LQ� GLIIHUHQW� OD\HUV� ZLWKLQ� WKHLU� FRQWDLQHU�� $FWXDOO\�
WKLV�IHDWXUH�LV�SURYLGHG�E\�WKH�JURXS�RI�WKH�KHDY\ZHLJKW�FRQWDLQHU
FODVVHV� LQ� 6ZLQJ� DQG� LV� UHIHUUHG� WR� DV� WKH� QHVWHG�FRQWDLQHU
KLHUDUFK\�LQ�>��@��$FFRUGLQJ�WR�WKLV�LQIUDVWUXFWXUH��WKH�$QQRWDWLRQ
3DQHO� FRQWDLQHU� ZDV� RUJDQL]HG� LQ� OD\HUV�� WKH� EDFNJURXQG
FRPSRQHQW�FRQWUROV�DQG�FRRUGLQDWHV�DOO�RWKHU� OD\HUV��9LGHRV� DQG
YLGHR�FRQWUROV�DUH�SODFHG�WZR�OD\HUV�DERYH�RQ�WKH�VR�FDOOHG�0RGDO
OD\HU�ZKLOH�DQQRWDWLRQV�DUH�SODFHG�RQ�WKH�WRSPRVW�'UDJ�OD\HU��VHH
)LJXUH����

7KLV�8,�DUFKLWHFWXUH�ZDV�DGRSWHG�IRU�VHYHUDO�UHDVRQV�DQG�UHVROYHG
PRVW�RI�WKH�LPSOHPHQWDWLRQ�SUREOHPV��2QH�RI�WKHVH�UHDVRQV�ZDV�WR
PDNH� WKH� KHDY\ZHLJKW� YLVXDO� FRPSRQHQW� RI� HDFK� YLGHR� SOD\HU
FRRSHUDWH�ZLWK� WKH� UHVW�RI� WKH� DSSOLFDWLRQ��EHLQJ�SODFHG�RYHU� WKH
8,�EDFNJURXQG�DQG�XQGHU�WKH�DQQRWDWLRQV¶�OD\HU�DW�WKH�VDPH�WLPH�
2I� FRXUVH�� WKLV� DUFKLWHFWXUH� IDFLOLWDWHG� WKH� LPSOHPHQWDWLRQ� RI� WKH
GUDJ�DQG�GURS�EHKDYLRU�RI�DQQRWDWLRQV� DQG� WKH� µ*HQLH¶�REMHFW� LQ
WKH�EHVW�SRVVLEOH�ZD\��$QQRWDWLRQ�DQG�µ*HQLH¶�REMHFWV¶�EHKDYLRU�LV
GHILQHG�E\� D� VHW�RI�PHWKRGV� WKDW� DOORZ� WKHP� WR�PRYH� RQ� WKH�8,
GUDJ� OD\HU�� WKXV�FUHDWLQJ� WKH� LPSUHVVLRQ� WKDW� WKH\� µIORDW¶�RYHU� DOO
RWKHU� 8,� FRPSRQHQWV�� 7KHLU� GUDJ�DQG�GURS� EHKDYLRU� ZDV
LPSOHPHQWHG� RYHU� WKH� PRXVH� OLVWHQLQJ� LQWHUIDFH� WKDW� WKH� -DYD� �
6'.�SURYLGHV�

%DFNJURXQG
#&RQWHQW3DQH

9LGHR�9LGHR�&RQWUROV
#/D\HUHG3DQHB02'$/B/$<(5

$QQRWDWLRQV
#/D\HUHG3DQHB'5$*B/$<(5

)LJXUH����7KH�PXOWL�OD\HU�LQIUDVWUXFWXUH

���� 0HGLD�+DQGOLQJ
7KH� UHOHDVH� RI� YHUVLRQ� ���� RI� WKH� -DYD�0HGLD�)UDPHZRUN� �-0)�
$3,� IURP� 6XQ� 0LFURV\VWHPV�� ,QF�� DQG� ,%0� KDV� XQGRXEWHGO\
SURYLGHG� -DYD� SODWIRUP� SURJUDPPHUV� ZLWK� D� PXFK� ZLGHU� VHW� RI
IHDWXUHV� IRU� LQVHUWLQJ� DQG� KDQGOLQJ� PXOWLPHGLD� LQ� WKHLU
DSSOLFDWLRQV�� 7KH� PDMRU� FKDOOHQJHV� WKDW� WKH� '&� LPSOHPHQWDWLRQ
KDG�WR�IDFH�ZDV�WR�HQVXUH�WKH�EHVW�TXDOLW\�SRVVLEOH�ZKLOH� ORDGLQJ
PRUH�WKDQ�RQH�YLGHR�DXGLR�SOD\HUV��V\QFKURQL]H�WKHVH�SOD\HUV�DQG
PRQLWRU�WKHLU�EHKDYLRU�WKURXJKRXW�WKH�DSSOLFDWLRQ�UXQWLPH��,Q�WKLV
VHFWLRQ�� ZH� SUHVHQW� KRZ� WKH� -0)� $3,� ZDV� XVHG� IRU� WKH� '&

LPSOHPHQWDWLRQ�DQG� WKH�GHVLJQ�FKRLFHV�PDGH� LQ�RUGHU� WR�DFKLHYH
WKH�GHVLUHG�IXQFWLRQDOLW\�

$FFRUGLQJ� WR� >��@�� WKH� -0)� VSHFLILFDWLRQ� GHILQHV� $3,V� IRU
GLVSOD\LQJ�WLPH�EDVHG�PHGLD��-0)�SOD\HUV�VKDUH�D�FRPPRQ�PRGHO
IRU� WLPHNHHSLQJ� DQG� V\QFKURQL]DWLRQ� DQG� -0)� FORFNV� GHILQH� WKH
EDVLF� WLPLQJ� DQG� V\QFKURQL]DWLRQ� RSHUDWLRQV�� $OVR�� DFFRUGLQJ� WR
>�@�� -0)� GRHV� QRW� EXLOG� WKH� IXQFWLRQDOLW\� RI� FRQVWDQW� PHGLD
SURJUHVVLRQ�WUDFNLQJ�LQWR�HDFK�PHGLD�SOD\HU��%DVHG�RQ�WKH�DERYH�
ZH�KDG�WR�LPSOHPHQW�VHYHUDO�PHFKDQLVPV�IRU�DFFHVVLQJ�YLGHR�GDWD
E\�IUDPH�QXPEHU� LQVWHDG�RI�PHGLD� WLPH�� IRU�NHHSLQJ� WUDFN�RI� WKH
YLGHR� GDWD� SURJUHVVLRQ� LQ� IUDPH� QXPEHUV� DQG� IRU� JHQHUDWLQJ
HYHQWV�DFFRUGLQJ�WR�WKH�FXUUHQW�YLGHR�IUDPH�QXPEHU�

2QH� RI� WKH� GRPLQDQW� FRPSRQHQWV� IRU� YLGHR�DXGLR� PDQDJHPHQW
ZLWKLQ�WKH�'&�ZDV�WKH�)UDPH�3RVLWLRQLQJ�&RQWURO��)3&��LQWHUIDFH
RI� WKH�-0)�$3,��>�@�>��@���7KLV� LQWHUIDFH�ZDV�XVHG� IRU�DFFHVVLQJ
WKH� LQGLYLGXDO� IUDPHV� RI� HDFK� YLGHR� ILOH�� D� IHDWXUH� ZKLFK� LV� QRW
EXLOW�LQ�ZLWKLQ�-0)��7KLV�OLPLWDWLRQ�SURGXFHG�WKH�ILUVW�REVWDFOHV�LQ
WKH�9LGHR�([SORUHU�LPSOHPHQWDWLRQ��ZKHUH�D�SOD\HU�LQWHUIDFH�DQG
FRQVHFXWLYHO\�DQ�)3&�LQWHUIDFH�IRU�HDFK�YLGHR�KDG�WR�EH�LQLWLDOL]HG
LQ�RUGHU�WR�DFFHVV�WKH�ILUVW�UHSUHVHQWDWLYH�IUDPH�RI�HDFK�YLGHR�DQG
WUDQVIRUP� LW� WR� DQ� LPDJH� WKXPEQDLO�� 7KLV� SURFHGXUH� ZDV� YHU\
FRQVXPLQJ�LQ�WHUPV�RI�UHVRXUFHV�LQ�FDVHV�VXFK�DV�WKH�RQH�GHSLFWHG
LQ� )LJXUH� ��� ZKHUH� WHQ� GLIIHUHQW� YLGHR� WKXPEQDLOV� ZHUH� WR� EH
FUHDWHG�

7KH�GHVLJQ� FKRLFH� WKDW�ZDV�PDGH� KHUH� GHYLDWHG� WKLV� SUREOHP�E\
UHPRYLQJ� IURP� WKH�'&� LPSOHPHQWDWLRQ� WKH�SURFHVVLQJ�EXUGHQ�RI
H[WUDFWLQJ� D� WKXPEQDLO� IURP� HDFK� YLGHR� ILOH�� ,QVWHDG�� DQ
DV\QFKURQRXV�DSSOLFDWLRQ�WKDW�XVHV�WKH�)3&�LQWHUIDFH�WR�SURGXFH�D
WKXPEQDLO�� UXQV� HYHU\� WLPH�D�QHZ�YLGHR� ILOH� LV� VWRUHG� LQ� WKH�'&
LQIUDVWUXFWXUH�� 7KLV� VWDQGDORQH� DSSOLFDWLRQ� LV� WUDQVSDUHQW� WR� WKH
XVHU�DQG�SURGXFHV�RQH�LPDJH�ILOH�IRU�HDFK�YLGHR�ILOH��WR�EH�XVHG�DV
WKH�YLGHR�WKXPEQDLO�LQ�WKH�9LGHR�([SORUHU�

,Q�RUGHU�IRU�WKH�DQQRWDWLRQ�IHDWXUH�RI�WKH�'&�WR�EH�LPSOHPHQWHG�
ZH�KDG� WR�NHHS� WUDFN�RI� WKH�YLGHR�SURJUHVVLRQ� LQ� IUDPH�QXPEHUV
RU�� LQ�RWKHU�ZRUGV��EH� DZDUH�RI� WKH�QXPEHU�RI� WKH� FXUUHQW� YLGHR
IUDPH�EHLQJ�GLVSOD\HG�RQ�VFUHHQ��GXULQJ� WKH� DQQRWDWLRQ�SOD\EDFN
SURFHGXUH��:KHQHYHU� YLGHR� SOD\EDFN� LV� SDXVHG� DQG� DQQRWDWLRQV
DUH�DGGHG�WR�RU�UHPRYHG�IURP�LW��WKH�FXUUHQW�IUDPH�QXPEHU�LV�XVHG
WR� DVVRFLDWH� DQQRWDWLRQV� ZLWK� WKH� YLGHR�� DV� LW� KDV� DOUHDG\� EHHQ
H[SODLQHG�LQ�VHFWLRQ�����

+RZHYHU��NHHSLQJ�WUDFN�RI�WKH�YLGHR�SURJUHVVLRQ�LQ�WHUPV�RI�IUDPH
QXPEHU�� UHTXLUHG� WKH� FRPELQDWLRQ� RI� WKH� )3&� LQWHUIDFH� DQG� LWV
PDS7LPH7R)UDPH�PHWKRG�� $FWXDOO\�� FDOOLQJ� WKLV�PHWKRG� RQ� WKH
)3&�LQWHUIDFH�RI�D�YLGHR�SOD\HU�LV�WKH�RQO\�ZD\�WR�PRQLWRU�D�YLGHR
SOD\HU¶V� SURJUHVVLRQ� LQ� IUDPH� QXPEHUV� ZLWKLQ� -0)�� 7KLV
SURFHGXUH� LV� RIWHQ� SHUIRUPHG� GXULQJ� WKH� '&� UXQWLPH� DQG� PRUH
VSHFLILFDOO\�HYHU\�WLPH�WKH�DSSOLFDWLRQ�QHHGV�WR�EH�LQIRUPHG�DERXW
WKH�H[DFW�YLGHR� IUDPH�QXPEHU� WR�ZKLFK�RQH�RU�PRUH�DQQRWDWLRQV
KDYH� EHHQ� DGGHG�� 7KLV� IDFW� FRXOG� QRW� EH� LJQRUHG� E\� RXU
LPSOHPHQWDWLRQ�DQG�LW�LV�RQH�RI�WKH�PDMRU�SHUIRUPDQFH�GUDZEDFNV
RI�WKH�'&�DSSOLFDWLRQ�

7KLQJV�EHFRPH�HYHQ�PRUH�FRPSOLFDWHG�LI�ZH�DWWHPSW�WR�LQWURGXFH
WKH� IXQFWLRQDOLW\�RI�GLVSOD\LQJ�DQQRWDWLRQV�SUHYLRXVO\�DGGHG� WR�D
YLGHR� ILOH�� GXULQJ� SOD\EDFN�� 7KLV� IXQFWLRQDOLW\� UHTXLUHV� FRQVWDQW
PRQLWRULQJ�RI�WKH�YLGHR�SOD\HU¶V�FXUUHQW�IUDPH�QXPEHU��VR�WKDW�DQ
DQQRWDWLRQ� GLVSOD\� HYHQW� LV� LQLWLDWHG� ZKHQ� WKH� YLGHR� SOD\EDFN
DSSURDFKHV� WKH� YLGHR� IUDPH� QXPEHU� ZKHUH� WKH� DQQRWDWLRQ� ZDV
DGGHG�� )RU� WKLV� IXQFWLRQDOLW\� DQG� VLQFH� -0)� SOD\HUV� FDQQRW
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SURGXFH� VXFK� HYHQWV� WKHPVHOYHV�� ZH� KDG� WR� LPSOHPHQW� D� WKUHDG
UXQQLQJ�LQ�SDUDOOHO�WR�WKH�YLGHR�SOD\HU�V�

7KLV�WKUHDG�KDV�DV�LWV�PDLQ�GXW\�WR�PRQLWRU�WKH�SOD\HU�VWDWXV��DQG
SODFH� DQQRWDWLRQV� WR� WKHLU� SRVLWLRQ� LQVLGH� D� YLGHR¶V� YLVXDO
FRPSRQHQW��DFFRUGLQJ�WR�WKH�GDWD�UHFRUGHG�GXULQJ�WKH�DQQRWDWLRQ
SURFHGXUH��,W� UHFHLYHV�DV� LQSXW� WKH�FRQWHQW�RI� WKH�GDWD� VWUXFWXUHV�
ZKHUH�GDWD��DVVRFLDWLQJ�YLGHR�IUDPHV�ZLWK�DQQRWDWLRQV��DUH�VWRUHG�
:H�ZLOO�UHIHU�WR�WKHVH�GDWD�DV�DQQRWDWLRQ�GDWD�HQWULHV��$'(��IURP
QRZ� RQ�� (DFK�$'(�� FRQVLVWV� RI� DQ� DQQRWDWLRQ¶V� LQVHUWLRQ� IUDPH
QXPEHU� �$,)1�� DQG� DQ� DQQRWDWLRQ� LGHQWLILHU� �$,��� ,Q� IDFW�� WKH
WKUHDG�LPSOHPHQWHG�FRPSOLHV�ZLWK�WKH�IROORZLQJ�DOJRULWKP�

7KUHDG� DFWLYDWHV� LWVHOI� RQO\� ZKHQ� YLGHR� SOD\HU� LV� LQ� ³6WDUWHG´
VWDWH

7KUHDG�SROOV�WKH�YLGHR�SOD\HU�IRU�WKH�FXUUHQW�YLGHR�IUDPH�QXPEHU
�&9)1�

7KUHDG� FRPSDUHV� &9)1� ZLWK� WKH� VXEVHW� RI� $'(V� IRU� ZKLFK
$,)1�&9)1

:+,/(��$,)1�&9)1����DQG�$,)1!&9)1����

$GG�WKH�DQQRWDWLRQ�UHIHUUHG�WR�E\�WKLV�$'(¶V�$,� WR� WKH
YLGHR¶V�YLVXDO�FRPSRQHQW

7KLV� DOJRULWKP� HQVXUHV� WKDW� DOWKRXJK� DQQRWDWLRQV� DUH� DFWXDOO\
DGGHG�WR�RQH�IUDPH�RI�WKH�YLGHRV��$,)1���WKH\�DUH�GLVSOD\HG�IRU�D
ZLQGRZ� RI� ��� YLGHR� IUDPHV� �VWDUWLQJ� IURP� ��� IUDPHV� EHIRUH� WKH
$,)1�DQG�ILQLVKLQJ�DW����IUDPHV�DIWHU�WKH�$,)1��VR�WKDW�WKH�XVHU
FDQ�SHUFHLYH�WKHLU�H[LVWHQFH��7KH�PDLQ�GUDZEDFN�RI�WKLV�DSSURDFK
KDV� WXUQHG� RXW� WR� EH� WKH� EXUGHQ� SODFHG� XSRQ� WKH� DSSOLFDWLRQ¶V
SHUIRUPDQFH�E\�WKH�WKUHDG�LQWURGXFHG�

7KH�LPSOHPHQWDWLRQ�RI�WKH�DQQRWDWLRQ�IXQFWLRQDOLW\�ZLWKLQ�WKH�'&
HQYLURQPHQW� LQFOXGHV� DOVR� V\QFKURQL]DWLRQ� WHFKQLTXHV� IRU� WKH
FDVHV�ZKHQ�WZR�RU� WKUHH�YLGHRV� IRUPLQJ�D�K\SHU�YLGHR�DUH�EHLQJ
VLPXOWDQHRXVO\� DQQRWDWHG��*HQHUDOO\� VSHDNLQJ�� -0)�SURYLGHV� WKH
IXQFWLRQDOLW\�RI�V\QFKURQL]DWLRQ�RI�PXOWLSOH�SOD\HUV�LQ�VXFK�D�ZD\
WKDW�WKH�SURJUDPPHU�KDV�WR�GHILQH�D�PDVWHU�SOD\HU��WKH�FRQWUROV�RI
ZKLFK�DUH�UHVSRQVLEOH�IRU�DOO�RWKHU�SOD\HUV�VWDWHG�DV�µVODYHV¶��)RU
WKH�'&�SXUSRVHV�ZH�KDG�WR�LPSOHPHQW�PHWKRGV�WKDW�GHVLJQDWHG�DV
PDVWHU�SOD\HU� LQ�D�JURXS�RI� WZR�RU� WKUHH�YLGHRV�WKH�RQH�ZLWK� WKH
PD[LPXP� GXUDWLRQ�� :H� DOVR� PDGH� VHYHUDO� H[SHULPHQWV� WKDW
UHVXOWHG� LQWR� WKH� FRQFOXVLRQ� WKDW� HTXDO� IUDPH� UDWHV� DPRQJ� WKH
PHPEHUV�RI�D�YLGHR�JURXS�DUH�HQVXULQJ�EHVW�V\QFKURQL]DWLRQ�DQG
SHUIRUPDQFH�EHKDYLRU�

)LQDOO\�� WKH�-0)�$3,�GRHV�QRW�SURYLGH�D� UHOLDEOH�PHFKDQLVP�IRU
LQWHUIHULQJ�ZLWK� WKH� YLGHR� SOD\HUV¶� SOD\EDFN� UDWH�� ,Q� IDFW�� QRW� DOO
SOD\HUV�DUH�JXDUDQWHHG�WR�DOORZ�WKHLU�SOD\EDFN�UDWH�WR�EH�DGMXVWHG�
WKDW� LV� UHGXFHG� RU� LQFUHDVHG�� 7KLV� IDFW� SUHYHQWHG� XV� IURP� EHLQJ
DEOH� WR� SURYLGH� YLGHRV¶� IDVW� IRUZDUG� DQG� UHZLQG� IXQFWLRQDOLW\
ZLWKLQ�RXU�DSSOLFDWLRQ�LQ�LWV�FXUUHQW�YHUVLRQ��7KLV�LVVXH�LV�SDUW�RI
RXU�IXWXUH�ZRUN�DQG�PLJKW�DOVR�EH�UHVROYHG�LQ� IXWXUH�YHUVLRQV�RI
WKH�-0)�$3,�

���� 3HUIRUPDQFH�,VVXHV�0HPRU\�PDQDJHPHQW
$� ORW�RI�SHUIRUPDQFH� LVVXHV� RFFXUUHG� GXULQJ� WKH� LPSOHPHQWDWLRQ
SURFHGXUH� RI� WKH� '&� DSSOLFDWLRQ�� VRPH� RI� ZKLFK� KDYH� DOUHDG\
EHHQ�PHQWLRQHG�LQ�SUHYLRXV�VHFWLRQV�RI�WKLV�SDSHU�

$� TXDQWDWLYH� DPRXQW� RI� H[SHULPHQWLQJ� WRRN� SODFH� LQ� RUGHU� WR
GHWHUPLQH�WKH�DSSURSULDWH�YLGHR�IRUPDW�FKDUDFWHULVWLFV�WKDW�ZRXOG
DOORZ� TXDOLWDWLYH� VLPXOWDQHRXV� SOD\EDFN� RI� WKUHH� GLIIHUHQW� YLGHR
ILOHV� LQ� WKH� $QQRWDWLRQ� 3DQHO� FRPSRQHQW�� 5HVXOWV� GHVLJQDWHG� DV

WKH� RQO\� VROXWLRQ� UHFRPPHQGHG� IRU� JRRG� SHUIRUPDQFH� WKDW� RI
UHGXFLQJ�WKH�YLGHR�ILOHV¶�IUDPH�UDWH�WR�QXPEHUV�OHVV�WKDQ�RU�HTXDO
WR����IUDPHV�SHU�VHFRQG��$FFRUGLQJ�WR�WKH�UHVXOWV�RI�>��@��ZH�DUH
DOORZHG�WR�GR�VR�IRU�WKH�VDNH�RI�SOD\EDFN�TXDOLW\��ZLWKRXW�SXWWLQJ
LQ�VWDNH�VLJQLILFDQW�ORVV�RI�LQIRUPDWLRQDO�FRQWHQW�

$QRWKHU� VLJQLILFDQW� LVVXH� UHODWHG� WR� SHUIRUPDQFH�� WKDW� KDG� WR� EH
GHDOW� ZLWK�� ZDV� WKDW� RI�PHPRU\�PDQDJHPHQW�� 7KH� QDWXUH� RI� WKH
'&� DSSOLFDWLRQ� UHTXLUHV� IRU� WHQWDWLYH� PHPRU\� LQWHUDFWLRQV� DQG
H[WHQVLYH� FDUH� KDG� WR� EH� WDNHQ� IRU� WKH� LQWURGXFWLRQ� RI� HIILFLHQW
PHPRU\�PDQDJHPHQW� LQWR� WKH� DSSOLFDWLRQ��.HHSLQJ� LQ�PLQG� WKDW
-DYD� GRHV� QRW� SURYLGH� VRSKLVWLFDWHG� DQG� DXWRPDWHG� PHFKDQLVPV
IRU�PHPRU\�PDQDJHPHQW� DQG� JDUEDJH� GLVSRVDO�� VHYHUDO� PHWKRGV
ZHUH�LPSOHPHQWHG�IRU�GLVSRVDO�RI�WKH�H[WHQVLYH�PHPRU\�UHVRXUFHV
RFFXSLHG�E\�YLGHR�SOD\HUV��7KHVH�PHWKRGV� DQWLFLSDWH� IRU�PDVWHU�
VODYH�UHODWLRQVKLSV�EHWZHHQ�YLGHR�SOD\HUV�DQG�FOHDQ�XS�PRVW�RI�WKH
V\VWHP¶V� PHPRU\� UHVRXUFHV� HDFK� WLPH� DQ� DQQRWDWLRQ� VHVVLRQ� LV
WHUPLQDWHG�

��� )8785(�:25.�&21&/86,216
7KH� '&� DSSOLFDWLRQ� SUHVHQWHG� LQ� WKLV� SDSHU� FRPSULVHV� WKH� ILUVW
IXOO\� IXQFWLRQDO� YHUVLRQ� RI� D� WRRO� WKDW� ZLOO� EH� IXUWKHU� HQKDQFHG
ZLWK� IXQFWLRQDOLW\�DQG� LPSURYHG��7KLV�ZLOO� EH�GRQH� DFFRUGLQJ� WR
WKH�IHHGEDFN�WKDW�ZLOO�EH�SURYLGHG�IURP�H[WHQGHG�WULDOV�LQ�VFKRRO
HQYLURQPHQWV�ZLWKLQ�WKH�³7RGD\¶V�6WRULHV´�SURMHFW� WLPH�SODQ�DQG
WKH�SHGDJRJLFDO�DQDO\VLV�RI�WKH�DSSOLFDWLRQ¶V�XVH�DQG�QDWXUH�

)URP�WKH�LPSOHPHQWDWLRQ�SRLQW�RI�YLHZ��IXQFWLRQDOLW\�WR�EH�DGGHG
LQFOXGHV�

 � 7R�PDNH�WKH�'&�HQYLURQPHQW�DFFHVVLEOH�RYHU�WKH�,QWHUQHW

 � $Q�LQWHUIDFH�IRU�WKH�LQVHUWLRQ�RI�FXVWRP�LPDJH�DQQRWDWLRQV�WR
WKH�DSSOLFDWLRQ

 � $�KLHUDUFKLFDO�VWUXFWXUH�WKDW�ZLOO�VXSSRUW�PXOWLSOH�DQQRWDWLRQ
SDOHWWHV�� FDWHJRUL]HG� DFFRUGLQJ� WR� GLIIHUHQW� WKHPDWLF
FDWHJRULHV

 � $� QDYLJDWRU�EURZVHU� IRU� WKH� XVHUV¶� YLGHR� UHFRUGLQJV� IURP
SUHYLRXV�GDWHV

 � 0RUH�VRSKLVWLFDWHG�YLGHR�FRQWUROV�� VXFK�DV� IDVW� IRUZDUG�DQG
UHZLQG

$SDUW� IURP� DGGLQJ� IXQFWLRQDOLW\� WR� WKH� H[LVWHQW� WRRO�� RXU� IXWXUH
ZRUN� ZLOO� DOVR� LQYHVWLJDWH� WKH� SRVVLELOLWLHV� WR� LQWURGXFH
PXOWLPHGLD� DQQRWDWLRQV� LQ� ZLGHO\� DFFHSWHG� YLGHR� FRQWHQW� W\SHV
VXFK�DV�4XLFN7LPH��4XLFN7LPH�DUFKLWHFWXUH�DQG�ILOH�IRUPDW�RIIHU
WKHPVHOYHV� IRU� DQQRWDWLRQ� LQVHUWLRQ�� VLQFH� WKH\� RUJDQL]H� PHGLD
GDWD�LQ�V\QFKURQL]HG�WUDFNV��+RZHYHU��WKHUH�DUH�VWLOO�OLPLWDWLRQV�WR
WKH�GDWD�W\SHV�WKDW�FDQ�EH�XVHG�DV�DQQRWDWLRQV�DQG�RI�FRXUVH�WR�WKH
SODWIRUPV� RYHU� ZKLFK� DQ� DQQRWDWHG� 4XLFN7LPH� PRYLH� FDQ� EH
SUHVHQWHG��:H�DUH�FXUUHQWO\�ZRUNLQJ�ZLWK�WKH�4XLFN7LPH�IRU�-DYD
$3,� LQ� RUGHU� WR�PDNH�4XLFN7LPH� DQG� LWV� DQQRWDWLRQ� WHFKQLTXHV
DFFHVVLEOH�WR�DOO�WKH�-DYD�FRPSOLDQW�SODWIRUPV�

*HQHUDOO\�VSHDNLQJ��ZH�FDQ�FRQFOXGH�WKDW�RXU�ZRUN�DQG�DOO�RWKHU
HIIRUWV� VKRXOG� PRYH� WRZDUGV� WKH� GLUHFWLRQ� RI� PXOWLPHGLD
DQQRWDWLRQV¶� VWDQGDUGL]DWLRQ�� ,W� LV� IRU� VXUH� WKDW� WKH� XSFRPLQJ
03(*��� VWDQGDUG� ZLOO� FRQWULEXWH� VLJQLILFDQWO\� WRZDUGV� WKLV
GLUHFWLRQ�



�

��� $&.12:/('*0(176
:H�ZRXOG�OLNH� WR� WKDQN�DOO�RXU�SDUWQHUV� LQ� WKH�³7RGD\¶V�6WRULHV´
FRQVRUWLXP�IRU� WKHLU� IHHGEDFN�DQG�FROODERUDWLRQ�LQ� WKH�SURFHGXUH
RI�GHILQLQJ�WKH�IXQFWLRQDO�VSHFLILFDWLRQV�RI�WKH�'&�DSSOLFDWLRQ�

:H� ZRXOG� DOVR� OLNH� WR� PHQWLRQ� WKDW� WKH� DSSOLFDWLRQ¶V� LQWHUIDFH
JUDSKLFV� DQG� OD\RXW� WKDW� DSSHDU� LQ� )LJXUH� �� DQG� )LJXUH� �� ZHUH
GHVLJQHG� E\� WKH� $VVLVWLYH� 7HFKQRORJ\� 	� +XPDQ�&RPSXWHU
/DERUDWRU\�� ,QVWLWXWH� RI� &RPSXWHU� 6FLHQFH�� )RXQGDWLRQ� IRU
5HVHDUFK�	�7HFKQRORJ\�)257+��&UHWH��*UHHFH��7KH�YLGHRV�� WKH
WKXPEQDLOV� RI� ZKLFK� DSSHDU� LQ� )LJXUH� �� DQG� )LJXUH� ��� ZHUH
SURGXFHG� E\� 0DULO\Q� 3DQD\L� DQG� 'DYLG� 5R\� DQG� ZHUH� VKRW� LQ
'HQPDUN��DW�WKH�.,66�±�1,6�/DERUDWRU\�DQG�1U��%URG\�6NROH�

��� 5()(5(1&(6
>�@� $YLUDP�� $��� 3HUVRQDO� $XWRQRP\� $QG� 7KH� )OH[LEOH� 6FKRRO�

,QWHUQDWLRQDO�5HYLHZ�RI�(GXFDWLRQ��������.OXZHU�$FDGHPLF
3XEOLVKHUV��SULQWHG�LQ�WKH�1HWKHUODQGV���������������

>�@� %HQ]�� +��� %HVVOHU�� 6��� )LVFKHU�� 6��� +DJHU�� 0��� DQG
0HFNOHQEXUJ�� 5�� ',$1(�� �$� 0XOWLPHGLD� $QQRWDWLRQ
6\VWHP��LQ�3URFHHGLQJV�RI�WKH�6HFRQG�(XURSHDQ�&RQIHUHQFH
RQ� 0XOWLPHGLD� $SSOLFDWLRQV�� 6HUYLFHV� DQG� 7HFKQLTXHV
�(&0$67
���� �0LODQ� ,7�� 0D\� ������� )GLGD�� 6��� DQG
0RUJDQWL�� 0�� �(GV���� /HFWXUH� 1RWHV� LQ� &RPSXWHU� 6FLHQFH
������6SULQJHU�9HUODJ��%HUOLQ����������

>�@� %HQ]�� +��� )LVFKHU�� 6��� 0HFNOHQEXUJ�� 5��� DQG� 'HUPOHU�� *�
',$1(� �� �+\SHUPHGLD� 'RFXPHQWV� LQ� D� 'LVWULEXWHG
$QQRWDWLRQ�(QYLURQPHQW�� LQ�3URFHHGLQJV�RI� WKH�&RQIHUHQFH
RQ�+\SHUWH[W���,QIRUPDWLRQ�5HWULHYDO���0XOWLPHGLD��+,0
���
�'RUWPXQG�'(�� 6HSWHPEHU� ������� 1RUEHUW�� )��� *LVEHUW�� '��
DQG�7RFKWHUPDQQ��.��(GV���� 6FKULIWHQ� ]XU� ,QIRUPDWLN��89.
8QLYHUVLWDHWVYHUODJ��.RQVWDQ]����������

>�@� %RXUDV�� &��� .DSRXODV�� 9��� .RQLGDULV�� $��� 5DPDKOR�� 0��
6HYDVWL�� $��� DQG� 9DQ� GH� 9HOGH�� :�� �'LDU\� &RPSRVHU�
6XSSRUWLQJ�5HIOHFWLRQ� RQ� 3DVW� (YHQWV� IRU�<RXQJ� &KLOGUHQ�
7R� DSSHDU� DW� WKH� ('�0(',$� �����:RUOG� &RQIHUHQFH� RQ
(GXFDWLRQDO� 0XOWLPHGLD�� +\SHUPHGLD� 	
7HOHFRPPXQLFDWLRQV�� 0RQWUpDO� �&DQDGD��� -XQH� ���-XO\� ��
�����

>�@� &DUPR�� /�GH�� &RUH� -DYD� 0HGLD� )UDPHZRUN�� 3UHQWLFH� +DOO
375��8SSHU�6DGGOH�5LYHU�1-���VW�HGLWLRQ��-XQH�����������

>�@� &KLXHK��7���0LWUD��7���1HRJL��$���DQG�<DQJ��&�.��=RGLDF��$
�+LVWRU\� ,QWHUDFWLYH� 9LGHR� $XWKRULQJ� 6\VWHP�� LQ
3URFHHGLQJV� RI� WKH� �WK� $&0� ,QWHUQDWLRQDO� 0XOWLPHGLD
&RQIHUHQFH� �0XOWLPHGLD
���� �%ULVWRO�8.��6HSWHPEHU� ������
���������������

>�@� (%8�6037(�7DVN�)RUFH� IRU�+DUPRQL]HG�6WDQGDUGV� IRU� WKH
([FKDQJH� RI� 3URJUDPPH� 0DWHULDO� DV� %LWVWUHDPV�� )LQDO
5HSRUW��$QDO\VHV�DQG�5HVXOWV��$XJXVW������

>�@� %DHFNHU��5���5RVHQWKDO��$�-���)ULHGODQGHU��1���6PLWK��(���DQG
&RKHQ�� $�� �$� 0XOWLPHGLD� 6\VWHP� IRU� $XWKRULQJ� 0RWLRQ
3LFWXUHV�� LQ� 3URFHHGLQJV� RI� WKH� �WK� $&0� ,QWHUQDWLRQDO
0XOWLPHGLD� &RQIHUHQFH� �0XOWLPHGLD
���� �%RVWRQ� 0$�
1RYHPEHU��������������������

>�@� *HLVVOHU��-���6XUILQJ�WKH�0RYLH�6SDFH��$GYDQFHG�1DYLJDWLRQ
LQ� 0RYLH��2QO\� +\SHUPHGLD�� LQ� 3URFHHGLQJV� RI� WKH� �UG
$&0�,QWHUQDWLRQDO�0XOWLPHGLD�&RQIHUHQFH� �0XOWLPHGLD
���
�6DQ�)UDQFLVFR�&$��1RYHPEHU���������������������

>��@�*KLQHD�� *��� DQG� 7KRPDV�� -�3�� �4R6� ,PSDFW� RQ� 8VHU
3HUFHSWLRQ� DQG�8QGHUVWDQGLQJ� RI�0XOWLPHGLD� 9LGHR� &OLSV�
LQ� 3URFHHGLQJV� RI� WKH� �WK� $&0� ,QWHUQDWLRQDO� 0XOWLPHGLD
&RQIHUHQFH� �0XOWLPHGLD
���� �%ULVWRO�8.��6HSWHPEHU� ������
�������������

>��@�,QWHUQDWLRQDO� 2UJDQLVDWLRQ� )RU� 6WDQGDUGLVDWLRQ� �,62�,(&
-7&��6&���:*���� �� 5HTXLUHPHQWV� *URXS� �$GDP� /LQGVD\�
(GLWRU��� 03(*��� $SSOLFDWLRQV� 'RFXPHQW� Y��� �,62�,(&
-7&��6&���:*���1��������9DQFRXYHU�&$��-XO\�������

>��@�3DQWKDP��6��3XUH�-)&�6ZLQJ��6DPV�3XEOLVKLQJ��,QGLDQDSROLV
,1�������

>��@�3LURXPLDQ�� 9�� -DYD� *XL� 'HYHORSPHQW�� 7KH� $XWKRULWDWLYH
6ROXWLRQ��6DPV�3XEOLVKLQJ��,QGLDQDSROLV�,1�������

>��@�3RQFHOHRQ�� '��� 6ULQLYDVDQ�� 6��� $PLU�� $��� 3HWNRYLF�� '��� DQG
'LNOLF�� '�� �.H\� WR� (IIHFWLYH� 9LGHR� 5HWULHYDO�� (IIHFWLYH
&DWDORJLQJ� DQG� %URZVLQJ�� LQ�3URFHHGLQJV� RI� WKH� �WK� $&0
,QWHUQDWLRQDO� 0XOWLPHGLD� &RQIHUHQFH� �0XOWLPHGLD
���
�%ULVWRO�8.��6HSWHPEHU����������������������

>��@�6DQWRV��&�$�6���6RDUHV��/�)�*���GH�6RX]D��*�/���DQG�&RXUWLDW�
-��3�� �'HVLJQ� 0HWKRGRORJ\� IRU� )RUPDO� 9DOLGDWLRQ� RI
+\SHUPHGLD� 'RFXPHQWV�� LQ� 3URFHHGLQJV� RI� WKH� �WK� $&0
,QWHUQDWLRQDO� 0XOWLPHGLD� &RQIHUHQFH� �0XOWLPHGLD
���
�%ULVWRO�8.��6HSWHPEHU���������������������

>��@�6XQ�0LFURV\VWHPV� ,QF��-DYD�0HGLD�)UDPHZRUN�$3,�*XLGH�
6HSWHPEHU����������Y������

>��@�6XQ� 0LFURV\VWHPV� ,QF��� 6LOLFRQ� *UDSKLFV� ,QF��� DQG� ,QWHO
&RUSRUDWLRQ�� -DYD�0HGLD� 3OD\HUV�� 9HUVLRQ� ��������0D\� ���
�����

>��@�7RGD\¶V� 6WRULHV�� L�� ±(6(� �/RQJ� 7HUP� 5HVHDUFK� 7DVN� ����
3URMHFW� 1U�� ������� 3URMHFW� :HE� 6LWH� IRXQG� DW�
KWWS���VWRULHV�VWDUODE�RUJ�DERXW�KWP

>��@�:HEHU�� -�/�� 6SHFLDO� (GLWLRQ� 8VLQJ� -DYD� �� 3ODWIRUP�� 4XH
3XEOLVKLQJ�������

>��@�<RR�� 6�� 0XOWLPHGLD� $XWKRULQJ�� 6FULSWLQJ�� &RXUVH� VHPLQDU�
2FW�� ���� ������ )RXQG� DW�
KWWS���PPODE�VQX�DF�NU�FRXUVH�PPVHPLQDU�WHPS�<V3UHV�KWPO


