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$%675$&7� ,Q� WKLV� SDSHU� ZH� GHVFULEH� WKH� XQGHUO\LQJ� LGHDV� RI� D� V\VWHP� IRU� WKH
GHYHORSPHQW� RI� WXWRULDO� FRXUVHV� IRU� LQWHUDFWLYH� DSSOLFDWLRQV�� 7KLV� HQYLURQPHQW�PDNHV
XVH� RI� WKH� XVHU� LQWHUIDFH� GHVLJQ� WHFKQRORJ\� EDVHG� RQ� GHFODUDWLYH� LQWHUIDFH�PRGHOV�� ,Q
SDUWLFXODU�� LW� XVHV� KLHUDUFKLFDO� XVHU� WDVN� PRGHOV� WR� SURYLGH� WKH� GHVLJQHUV� ZLWK� WKH
SRVVLELOLW\� RI� JHQHUDWLQJ� WXWRULDO� FRXUVHV� DERXW� KRZ� WR� XVH� KLJKO\� LQWHUDFWLYH
DSSOLFDWLRQV�� 7KH� DLP� LV� ERWK� WR� UHGXFH� WKH� JHQHUDWLRQ� DQG�PDLQWHQDQFH� FRVWV� IRU� WKH
GHVLJQ�RI�WKHVH�WXWRULDO�FRXUVHV�DQG�WR�EXLOG�PRUH�G\QDPLF�DQG�SRZHUIXO�WXWRULDO�FRXUVH
V\VWHPV��7KH�HQYLURQPHQW�ZH�SURSRVH�LV�EDVHG�RQ�WZR�VHSDUDWHG�PRGXOHV��7KH�ILUVW�RQH�
$GYDQFHG�+$76��LV�DLPHG�WR�GHDO�ZLWK�WKH�LQWHUDFWLYH�WHDFKLQJ�RI�LVRODWHG�XVHU�WDVNV��,Q
RUGHU� WR� WHDFK� XVHUV� KRZ� WR� SHUIRUP� D� SDUWLFXODU� XVHU� WDVN�� WKLV� PRGXOH� XVHV� WKH
LQIRUPDWLRQ�LQ�WKH�XVHU�WDVN�PRGHO�DQG�WKH�LQIRUPDWLRQ�SURYLGHG�E\�WKH�XQGHUO\LQJ�XVHU
WDVN� PDQDJHPHQW� V\VWHP� DW� UXQ�WLPH�� 7KH� VHFRQG� PRGXOH�� WKH� VFHQDULR� H[HFXWLRQ
PRGXOH�� LV� LQ�FKDUJH�RI�SUHSDULQJ� WKH�DGHTXDWH�VFHQDULRV� IRU� WKH� ILUVW�PRGXOH� WR� WHDFK
WKH�XVHUV��)LQDOO\��&$&786��D�SURWRW\SH�WRRO�LPSOHPHQWLQJ�WKHVH�LGHDV��LV�LQWURGXFHG�

��� ,QWURGXFWLRQ

&XUUHQW� DSSOLFDWLRQV� HQFORVH� D� FRPSOH[LW\� WKDW� ZDV� XQWKLQNDEOH� QRW�PDQ\� \HDUV� DJR�
7KHVH� V\VWHPV��ZKRVH� FRPSOH[LW\� LV� D� FRQVHTXHQFH� RI� WKH� FDSDELOLWLHV� RIIHUHG� E\� WKH
PRGHUQ� JUDSKLF� XVHU� LQWHUIDFHV�� KDYH� LQ� PDQ\� FDVHV� KXQGUHGV� RI� FRPPDQGV�� RIWHQ
RSHUDWLQJ� LQ� D� GLIIHUHQW� ZD\� GHSHQGLQJ� RQ� WKH� FRQWH[W�� 7KLV� FDXVHV� WKDW� RQO\� YHU\
DGYDQFHG�XVHUV�FDQ�WDNH�DGYDQWDJH�RI�D�KLJK�SHUFHQWDJH�RI�WKH�SRZHU�RI�WKHVH�V\VWHPV�
+RZHYHU�� WKHVH� WRROV� UDUHO\� FRPH� WRJHWKHU� ZLWK� V\VWHPV� WKDW� OHW� WKH� QRYLFH� XVHUV
V\VWHPDWLFDOO\�OHDUQ�KRZ�WR�XVH�WKHP���7KLV�XVHU�SURILOH�LV�WKH�IRFXV�RI�WKLV�SDSHU�
:H�LQWURGXFH�WKH�XQGHUO\LQJ�LGHDV�RI�D�V\VWHP�DLPLQJ�WR�SDOOLDWH�WKH�SUREOHPV�UHODWHG

WR�FXUUHQW�JXLGDQFH�FRPSRQHQWV�RI�VRIWZDUH�V\VWHPV��,W�RIIHUV�DQ�DUFKLWHFWXUH�WR�GHVLJQ
FRPSOHWHO\� G\QDPLF� LQWHUDFWLYH� WXWRULDO� FRXUVHV�� 7KHVH� FRXUVHV� FDQ� IROORZ�XS� WKH
DFWLYLW\�RI�WKH�SXSLOV�GXULQJ�WKHLU�WHDFKLQJ�VHVVLRQV�DQG�DFW�FRQVHTXHQWO\�GHSHQGLQJ�RQ



WKH� XVHU� DFWLRQV��0RUHRYHU�� WKHUH� LV� D� GUDVWLF� UHGXFWLRQ� LQ� WKH� FRVWV� RI� GHVLJQLQJ� DQG
PDLQWDLQLQJ�WKH�WXWRULDO�FRXUVHV�
7KH�V\VWHP�ZH�SURSRVH� OLHV�XSRQ� WKH�SURJUDPPLQJ� WHFKQRORJ\�EDVHG�RQ�GHFODUDWLYH

XVHU� LQWHUIDFH�PRGHOV��6]HNHO\�������� WKDW�SURYLGHV�PDQ\�EHQHILWV� LQ� WKH�GHYHORSPHQW
RI�DSSOLFDWLRQV��3XHUWD��������OLNH�SDUWLDO�GHVLJQ�DXWRPDWLRQ��YDOLGDWLRQ�RI�WKH�VROXWLRQV�
DQG�VR�RQ��7KH� LQIRUPDWLRQ� LQ� WKHVH�PRGHOV�PDNHV� LW�SRVVLEOH� IRU�DSSOLFDWLRQ�H[WHUQDO
WRROV� WR� UHDVRQ� DERXW� WKH� VWDWH� RI� WKH� DSSOLFDWLRQ� DW� UXQ�WLPH�� LQ� RUGHU� WR�PRGLI\� WKH
LQWHUIDFH�EHKDYLRU�� ,Q�RXU�SDUWLFXODU�FDVH��WKH�XVH�RI� WKHVH�PRGHOV�PDNHV�LW�SRVVLEOH�WR
JLYH� WKH� ILQDO� XVHUV�� WKDW� LV� WKH� SXSLOV�� WKH� SRVVLELOLW\� RI� UHFHLYLQJ� IHHGEDFN� IURP� WKH
FRQWLQXRXV�IROORZLQJ�XS�RI�WKHLU�DFWLYLW\�DQG�WKH�HYDOXDWLRQ�RI� WKHLU�NQRZOHGJH�RQ�WKH
WDVNV�WDXJKW�WKURXJK�WKH�WXWRULDO�FRXUVH�
:H� SURSRVH� D� V\VWHP� EDVHG� RQ� WZR� PRGXOHV�� 7KH� ILUVW� RQH�� $GYDQFHG�+$76�� LV� D

WXWRULQJ� V\VWHP� LQ� FKDUJH� RI� WHDFKLQJ� XVHU� WDVNV�� 7KLV� VXEV\VWHP� SURYLGHV� XVHUV�ZLWK
FRQWH[W� GHSHQGDQW� G\QDPLF�PHVVDJHV� LQ� DGGLWLRQ� WR� VHYHUDO� RWKHU� LQQRYDWLYH� WXWRULQJ
FDSDELOLWLHV�� VXFK� DV� FRQWH[W� GHSHQGDQW� JUDSKLFDO� IHHGEDFN�� 7KH� VHFRQG� PRGXOH�� WKH
VFHQDULR� H[HFXWLRQ�PRGXOH�� LV� LQ� FKDUJH� RI� SUHSDULQJ� WKH� DSSURSULDWH� FRQWH[WV� IRU� WKH
WHDFKLQJ�VHVVLRQV�SURSRVHG�LQ�WKH�WXWRULDO�FRXUVH�
7KHVH�LGHDV�KDYH�EHHQ�LPSOHPHQWHG�LQ�&$&786��D�SURWRW\SH� IRU�GHYHORSLQJ�FRXUVHV�

7KLV� V\VWHP� KDV� EHHQ� WHVWHG� LQ� WKH� JHQHUDWLRQ� RI� WXWRULDOV� FRXUVHV� IRU� VHYHUDO
DSSOLFDWLRQV��,Q�SDUWLFXODU��LW�KDV�EHHQ�SURYHG�ZLWK�LQWHUDFWLYH�LQWHUIDFHV�IRU�FRQWLQXRXV
GLJLWDO�VLPXODWLRQ�RI�V\VWHPV�VXFK�DV�WKH�VRODU�V\VWHP�DQG�9ROWHUUD�HTXDWLRQV��$OIRQVHFD
�������,W�KDV�DOVR�EHHQ�WHVWHG�LQ�WKH�JHQHUDWLRQ�RI�D�WXWRULDO�FRXUVH�IRU�WKH�223,�7DV.$'
DSSOLFDWLRQ��SURWRW\SH�IRU�DQ�REMHFW�RULHQWHG�FRPSXWHU�DLGHG�GHVLJQ�HQYLURQPHQW�EDVHG
RQ� WKH� SURWRW\SH�LQVWDQFH� SDUDGLJP�� )XUWKHUPRUH�� WHVWV� KDYH� WDNHQ� SODFH� RQ� DQ
HOHFWURQLF� DJHQGD� WKDW� DOORZV� WKH� W\SLFDO� RSWLRQV� RI� WKLV� NLQG� RI� WRROV�� )LQDOO\�� RXU
WXWRULDO� FRXUVH� JHQHUDWLRQ� WRRO� KDV� EHHQ� WHVWHG� WR� JHQHUDWH� VRPH� WXWRULDO� FRXUVHV� IRU
6FKRRGXOH��DQ�DSSOLFDWLRQ�WKDW�KHOSV�WR�JHQHUDWH�VFKRRO�VFKHGXOHV�
7KLV�SDSHU�LV�VWUXFWXUHG�DV�IROORZV��)LUVW��ZH�ZLOO�VXPPDUL]H�WKH�SUREOHPV�DVVRFLDWHG

ZLWK�FXUUHQW�WXWRUV�LQ�WKH�VRIWZDUH�FRQWH[W�DQG�WKH�PRVW�UHOHYDQW�UHVHDUFK�SURMHFWV�LQ�WKLV
ILHOG��1H[W��ZH�ZLOO�LQWURGXFH�WKH�DUFKLWHFWXUH�RI�WKH�V\VWHP��LQFOXGLQJ�$7206��WKH�XVHU
WDVN� PDQDJHPHQW� V\VWHP� ZH� EDVH� RXU� DUFKLWHFWXUH� RQ�� WKH� $GYDQFHG�+$76� WXWRULQJ
V\VWHP�DQG�WKH�VFHQDULR�H[HFXWLRQ�PRGXOH��XVLQJ�H[DPSOHV�WR�LOOXVWUDWH�WKHLU�RSHUDWLRQ�
$IWHU�WKDW��WKH�&$&786�WRRO�ZLOO�EH�EULHIO\�GHVFULEHG��IROORZHG�E\�WKH�FRQFOXVLRQV�DQG
IXWXUH�UHVHDUFK�OLQHV�RI�WKLV�ZRUN�

���&RQWH[W�DQG�5HODWHG�:RUN

(YHQ� WRGD\�� LQ�PRVW� RI� WKH� FDVHV�� WKH� JXLGDQFH� FRPSRQHQW� WKDW� FRPSOH[� DSSOLFDWLRQV
RIIHU� WR� WKHLU� XVHUV� LV� EDVHG� RQ� K\SHUPHGLD� H[SODQDWLRQV�� 7KHVH� FRPSRQHQWV� GHVFULEH
KRZ�HDFK�DSSOLFDWLRQ�FRPPDQG�FDQ�EH�DFFHVVHG�DQG�ZKLFK�IXQFWLRQV�WKH\�DUH�VXSSRVHG
WR� SHUIRUP�� 2EYLRXVO\�� WKLV� IRUPDW� KDV� VHULRXV� GUDZEDFNV� UHODWHG� WR� WKHLU� FRQWHQWV
�&RQWUHUDV��������WKDW�OLPLW�WKH�XVHIXOQHVV�RI�WKDW�NLQG�RI�KHOS�V\VWHP�
 � 7KH�H[SODQDWLRQV�DUH�JLYHQ�DW�D�YHU\�ORZ�OHYHO��7KH�PHVVDJHV�DUH�JLYHQ�DV�D�VHW�RI

UHFLSHV�� LQWHUFRQQHFWHG� WKURXJK� K\SHUOLQNV�� UHIHUULQJ� RQO\� JUDSKLF� LQWHUIDFH
REMHFWV��DQG�WKH\�QHYHU�UHIHU� WR�KLJKHU�FRQFHSWXDO� OHYHO� WDVNV��$V�D�FRQVHTXHQFH�
WKH�H[SODQDWLRQV�DUH�QRW�XVHU�WDVN�RULHQWHG��EXW�WKH\�DUH�ZLGJHW�RULHQWHG�



 � ,VRODWLRQ� RI� WKH� KHOS� FRPSRQHQW�� 7KHUH� LV� QR� LQWHUFRQQHFWLRQ� EHWZHHQ� WKH
DSSOLFDWLRQ�DQG�WKH�KHOS�V\VWHP��7KXV��WKH�KHOS�FRPSRQHQW�FDQ�QRW�FRPPXQLFDWH
ZLWK�WKH�XVHU�E\�DFFHVVLQJ�WKH�DSSOLFDWLRQ�XVHU�LQWHUIDFH�

 � 7KH� KHOS� KDV� D� VWDWLF� VW\OH�� 7KH� SURFHVVHV� DUH� IXOO\� H[SODLQHG� EHIRUH� WKH� XVHU
EHJLQV�WR�SHUIRUP�WKH�WDVN��KDYLQJ�KHU�KLP�WR�VZLWFK�EHWZHHQ�WKH�KHOS�ZLQGRZ�DQG
WKH�DSSOLFDWLRQ�RQH�WR�UHDG�WKH�H[SODQDWLRQV�DQG�SHUIRUP�WKH�WDVN�LQ�SDUDOOHO�

 � 7KHUH�LV�QR�IHHGEDFN�IURP�WKH�KHOS�V\VWHP�WRZDUGV� WKH�XVHU�� WR� LQGLFDWH�KHU�KLP
ZKHQ�DQ\�RI�WKH�VWHSV�V�KH�LV�DFFRPSOLVKLQJ�LV�QRW�FRUUHFW�DFFRUGLQJ�WR�WKH�V\VWHP
LQGLFDWLRQV��7KXV��WKH�KHOS�V\VWHP�LV�FRPSOHWHO\�SDVVLYH�DQG�XQDEOH�WR�FRUUHFW�RU
UHDOL]H�ZKHWKHU�WKH�XVHU�KDV�XQGHUVWRRG�LWV�H[SODQDWLRQV�

9HU\�IHZ�DSSOLFDWLRQV�GHOLYHU��DORQJ�ZLWK�WKHP��LQWHUDFWLYH�V\VWHPV�WR�JXLGH�WKH�XVHUV
LQ� WKH�DSSOLFDWLRQ� OHDUQLQJ�� ,Q� WKRVH�FDVHV�ZKHQ�D� WXWRU� IRU�DQ� DSSOLFDWLRQ� LV� LQFOXGHG�
WKHUH�DUH�YHU\�LPSRUWDQW�GUDZEDFNV�WKDW�PDNH�LWV�XVHIXOQHVV�FRVW�SURSRUWLRQ�WRR�ORZ�WR
EH�SURGXFHG�IRU�DSSOLFDWLRQV�WKDW�ZLOO�QRW�EH�RI�ZLGH�XVH�
 � +XJH� GHYHORSPHQW� FRVWV� RI� WKH� WHDFKLQJ� WRRO�� 7KH� WXWRUV� XVXDOO\� VLPXODWH� WKH

DSSOLFDWLRQ� DQG� WKH� XVHUV� KDYH� WKH� LPSUHVVLRQ� WKDW� WKH\� DUH� OHDUQLQJ� WKH� UHDO
DSSOLFDWLRQ��QRW�MXVW�D�VLPXODWHG�RQH��DQG�WKH�FUHDWLRQ�RI�WKDW�FRS\�XVXDOO\�LPSOLHV
YHU\�KLJK�FRVWV�

 � 'LVWDQFH�EHWZHHQ�WKH�UHDO�ZRUN�DQG�WKH�ZRUN�ZLWK�WKH�WXWRU��&XUUHQW�WHDFKLQJ�WRROV
GR�QRW�XVXDOO\�SHUPLW� WKH� OHDUQLQJ�XVLQJ� WKH�ZRUN�FRQWH[W�RI�HDFK�XVHU��EXW� WKH\
RQO\�WHDFK�E\�PHDQV�RI�SUHGHILQHG�H[DPSOHV�

 � +LJK� PDLQWHQDQFH� FRVWV�� 8VXDOO\�� HDFK� FKDQJH� LQ� WKH� DSSOLFDWLRQ� VKRXOG� EH
UHIOHFWHG�LQ�WKH�WXWRU�WR�JXDUDQWHH�WKH�VRXQGQHVV�EHWZHHQ�WKH�DSSOLFDWLRQ�DQG�ZKDW
WKH�WHDFKLQJ�WRRO�H[SODLQV�

,Q� WKH� ODVW� \HDUV� D� JUHDW� HIIRUW� KDV� EHHQ� GHYRWHG� WR� JHQHUDWH� KHOS� IRU� LQWHUDFWLYH
DSSOLFDWLRQV�XVLQJ�GLIIHUHQW�SDUDGLJPV��1H[W�ZH�ZLOO�GHVFULEH�KRZ�WKHVH�SURMHFWV�KDYH
VXUSDVVHG�VRPH�RI�WKH�GUDZEDFNV�PHQWLRQHG�DERYH�
&DUWRRQLVW��6XNDYLUL\D�������LV�D�V\VWHP�EDVHG�RQ�WKH�8,'(�HQYLURQPHQW��)ROH\������

RI� JHQHUDWLRQ� RI� XVHU� LQWHUIDFHV� EDVHG� RQ� GHFODUDWLYH� PRGHOV�� 7KLV� V\VWHP� XVHV
DQLPDWLRQV�WR�FRPPXQLFDWH�WKH�LQIRUPDWLRQ�WR�WKH�XVHU��&DUWRRQLVW�XVHV�EDFNFKDLQLQJ�WR
QDYLJDWH�WKURXJK�WKH�SUHFRQGLWLRQV�DQG�SRVWFRQGLWLRQV�RI�WKH�FRPPDQGV�VSHFLILHG�LQ�WKH
PRGHO�� 7KH� LQIRUPDWLRQ� WKLV� V\VWHP� SURGXFHV� LV� QRW� KLHUDUFKLFDOO\� RUJDQL]HG�� VR� WKH
H[SODQDWLRQV�ODFN�RI�WKH�VWUXFWXUH�SURYLGHG�E\�KLHUDUFKLFDO�GHVFULSWLRQV�LQ�WHUPV�RI�JRDOV
DQG�VXEJRDOV�
2Q� WKH�RWKHU�KDQG�� WKH�ZRUN�RI�3DQJROL� DQG�3DWHUQy� �3DQJROL� ������ZDV� SLRQHHU� LQ

RIIHULQJ�KHOS�IURP�XVHU�WDVN�PRGHOV��7KXV��WKH�LQIRUPDWLRQ�WKH�XVHU�UHFHLYHV�KDV�JUHDWHU
VHPDQWLF�SRZHU�WKDQ�WKH�RQH�UHFHLYHG�IURP�FXUUHQW�KHOS�V\VWHPV��+RZHYHU��LW�GRHV�QRW
IROORZ�XS� XVHU� DFWLYLW\�� DQG� WKHQ� LW� GRHV� QRW� RIIHU� KHU�KLP� IHHGEDFN� DERXW� WKH� WDVN
DFFRPSOLVKPHQW�
7HDFK�PH�:KLOH�,�:RUN��7:,:��&RQWUHUDV�������DOVR�SURGXFHV�WDVN�RULHQWHG�KHOS��EXW

LW�JRHV�D�OLWWOH�EH\RQG�D�KHOS�V\VWHP�DQG�SURYLGHV�WHDFKLQJ�FDSDFLWLHV��,Q�WKLV�VHQVH��QRW
RQO\�LW�LQIRUPV�XVHUV�DERXW�WKH�VWHSV�WKH\�VKRXOG�IROORZ�WR�DFFRPSOLVK�D�WDVN��EXW�LW�DOVR
ILOWHUV�XVHU�DFWLRQV�WKDW�DUH�QRW�FRUUHFW�DFFRUGLQJ�WR�WKH�LQGLFDWLRQV�SURYLGHG��2QH�RI�WKH
ELJJHVW�SUREOHPV�RI�WKLV�V\VWHP�LV�WKDW�WKH�WDVN�PRGHO�WKDW�LW�XVHV�GRHV�QRW�LQFOXGH�DQ\
FRQWH[WXDO� LQIRUPDWLRQ�� DQG� LW� DOORZV� YHU\� OLPLWHG� W\SHV� RI� VHTXHQFLQJ� DPRQJ� WDVNV�
0RUHRYHU�� WKLV�V\VWHP�LV�PRVWO\�RULHQWHG� WR�XVHUV�ZKR�KDYH�VRPH�IDPLOLDULW\�ZLWK� WKH
DSSOLFDWLRQV�WKH\�ZDQW�WR�OHDUQ��EXW�LW�LV�QRW�LQWHQGHG�WR�EH�XVHG�E\�QRYLFH�XVHUV�



)LQDOO\��+HOS� IRU� $7206�7DVN� 6\VWHP��+$76� �*DUFtD� ����D��� LV� D� KHOS� V\VWHP� WKDW
XVHV�XVHU�WDVN�PRGHOV� LQ�RUGHU� WR�JHQHUDWH�WKH�H[SODQDWLRQV�� ,W�KDV�EHHQ�ODWHU�HQGRZHG
ZLWK�VLPLODU�WHDFKLQJ�FDSDELOLWLHV�WR�WKRVH�RI�7:,:��DV�ZH�ZLOO�VHH�ZKHQ�GHVFULELQJ�WKH
$GYDQFHG�+$76� WXWRULQJ� V\VWHP�� ,Q� SDUWLFXODU�� +$76� SURYLGHV� WKH� XVHU� ZLWK� G\QDPLF
KHOS�� XSGDWLQJ� WKH� KHOS� PHVVDJHV� DFFRUGLQJ� WR� ZKDW� V�KH� QHHGV� WR� SHUIRUP� DW� HDFK
PRPHQW��7KH�PRVW�QRYHO�IHDWXUH�RI�WKLV�V\VWHP�LV�LWV�DELOLW\�WR�RIIHU�JUDSKLFDO�IHHGEDFN�
E\�KLJKOLJKWLQJ�DSSOLFDWLRQ�JUDSKLFDO�REMHFWV��DERXW�ZKDW�KDV�EHHQ�SUHYLRXVO\�PDGH�DQG
ZKDW�LV�VWLOO�WR�EH�GRQH��+$76�LV�EDVHG�RQ�WKH�WDVN�PRGHOV�XVHG�E\�$7206��5RGUtJXH]
������*DUFtD�����E���D�V\VWHP�WKDW�PDQDJHV�XVHU�WDVN�PRGHOV�DW�UXQ�WLPH�DQG�DOORZV�WKH
WDVNV�WR�LQFRUSRUDWH�DQG�WR�PDQDJH�FRQWH[WXDO�LQIRUPDWLRQ��LQ�WKH�IRUP�RI�SDUDPHWHUV�

���$UFKLWHFWXUH

7KH� JHQHUDO� DUFKLWHFWXUH� RI� WKH� WXWRULDO� FRXUVH� JHQHUDWLRQ� V\VWHP� LQWURGXFHG� LQ� WKLV
SDSHU� LV� VKRZQ� LQ� )LJXUH�(UURU�� 8QNQRZQ� VZLWFK� DUJXPHQW��� $V� ZH� FDQ� VHH�� RXU
SURSRVDO�WDNHV�DGYDQWDJH�RI�D�UHILQHPHQW�RI�WKH�+$76�KHOS�V\VWHP��WKH�$GYDQFHG�+$76
WXWRULQJ�V\VWHP��DQG�D�VFHQDULR�H[HFXWLRQ�PRGXOH�� WR�SURYLGH� WKH�FRXUVH�GHVLJQHU�ZLWK
DQ� HQYLURQPHQW�ZLWK�ZKLFK�� DW� WKH� ORZHVW� FRVW�� V�KH� FDQ� SURYLGH� XVHUV�ZLWK� DGYDQFHG
LQWHUDFWLYH�FRXUVHV�RQ�WKHLU�DSSOLFDWLRQV��7KH�WXWRULQJ�LV�RULHQWHG�WR�WHDFK�WKH�WDVNV�WKDW
FDQ�EH�FDUULHG�RXW�LQ�WKH�DSSOLFDWLRQV��ZKLOH�WKH�HQYLURQPHQW�DOORZV�WKH�WXWRULDO�FRXUVH
GHVLJQHUV�WR�VSHFLI\�WKH�SUHYLRXV�VFHQDULRV�DGDSWHG�IRU�WKH�WHDFKLQJ�RI�WKRVH�WDVNV��%RWK
PRGXOHV�� $GYDQFHG�+$76� DQG� WKH� VFHQDULR� H[HFXWLRQ� PRGXOH�� DUH� EXLOW� RQ� WRS� RI
$7206� LQ�RUGHU� WR�JHW� WDVN�RULHQWHG� VXSSRUW�� ,Q� WKH�QH[W� VXEVHFWLRQ��ZH�ZLOO� GHVFULEH
$7206�LQ�VRPH�GHWDLO�

)LJXUH�(UURU��8QNQRZQ�VZLWFK�DUJXPHQW���$UFKLWHFWXUH�

,Q�WKH�UHVW�RI�WKH�SDSHU��ZH�ZLOO�LOOXVWUDWH�WKH�V\VWHP�IHDWXUHV�XVLQJ�H[DPSOHV�IURP�D
WXWRULDO� FRXUVH� GHYHORSHG� IRU� 6FKRRGXOH�� DQ� DSSOLFDWLRQ� WKDW� XVHV� D� GDWDEDVH� DQG� D
FRQVWUDLQW� VROYHU� WR� KHOS� RQ� WKH� JHQHUDWLRQ� RI� VFKRRO� VFKHGXOHV�� 7KH� GDWDEDVH� FDQ� EH
GHVFULEHG�LQ�D�VLPSOH�ZD\�E\�PHDQV�RI�IRXU�HQWLWLHV�DQG�RQH�UHODWLRQVKLS��7KH�ILUVW�HQWLW\
FRUUHVSRQGV�WR�VFKRROWHDFKHUV��7KH�VHFRQG�RQH�GHVFULEHV�WKH�GLIIHUHQW�VXEMHFWV�WKDW�FDQ
EH�WDNHQ�LQ�WKH�VFKRRO��7KH�LQIRUPDWLRQ�GHDOLQJ�ZLWK�WKH�JURXSV�RI�SXSLOV�LV�UHIOHFWHG�LQ
DQRWKHU� HQWLW\�� DQG� WKH� ODVW� RQH� GHDOV� ZLWK� WKH� FODVVURRPV�� )LQDOO\�� WKH� DVVLJQPHQW
UHODWLRQVKLS�LQGLFDWHV�ZKLFK�WHDFKHU�LPSDUWV�HDFK�VXEMHFW�IRU�HDFK�JURXS�RI�SXSLOV��)URP

7XWRULDO�&RXUVHV��&$&786

������������$GYDQFHG

�����������+$76

����������$7206

��������������6FHQDULRV
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WKLV�LQIRUPDWLRQ��WKH�DSSOLFDWLRQ�DXWRPDWLFDOO\�JHQHUDWHV�D�VFKHGXOH�SURSRVDO��LQGLFDWLQJ
ERWK�WKH�WLPHWDEOH�DQG�WKH�FODVVURRPV�IRU�HDFK�OHFWXUH�

�����$7206

$7206�� $GYDQFHG� 7DVN�2ULHQWHG� 0DQDJHPHQW� 6\VWHP�� LV� D� UXQ�WLPH� XVHU� WDVN
PDQDJHPHQW�V\VWHP��,W�LV�QRW�D�V\VWHP�DLPHG�WR�GHVLJQ�DSSOLFDWLRQ�XVHU�LQWHUIDFHV�IURP
VFUDWFK��DV�75,'(17��9DQGHUGRQFNW�������RU�$'(37��-RKQVRQ��������EXW�LW�LV�DLPHG�WR
DOORZ� RWKHU� SURFHVVHV� WR� UHTXHVW� WR� EH� QRWLILHG�ZKHQ� WDVNV� DUH� FRPSOHWHG� DQG� LQYRNH
DSSOLFDWLRQ� WDVNV�� 7KHVH� IDFLOLWLHV� VXSSRUW� WKH� FRQVWUXFWLRQV� RI� DJHQWV� WKDW� FDQ� DVVLVW
XVHUV�LQ�YDULRXV�ZD\V�
$7206� EDVHG� DSSOLFDWLRQV� KDYH� WR� GHILQH� WKHLU� XVHU� WDVN� PRGHOV�� KLHUDUFKLFDO

UHSUHVHQWDWLRQV�� XVLQJ� D� GHFODUDWLYH� ODQJXDJH�� VSHFLI\LQJ� WKH� WDVNV� WKDW� FDQ� EH
DFFRPSOLVKHG�ZLWK�WKH�DSSOLFDWLRQV�DQG�WKH�UXOHV�HVWDEOLVKLQJ�WKH�UHODWLRQVKLSV�EHWZHHQ
GLIIHUHQW�WDVNV��$�GHWDLOHG�GLVFXVVLRQ�RI�WKH�DGYDQWDJHV�RI�KLHUDUFKLFDO�WDVN�PRGHOV�FDQ
EH�IRXQG�LQ��=HLOLJHU�������

�������$7206�7DVN�0RGHOV

$Q�DSSOLFDWLRQ�WDVN�PRGHO�KDV�WR�GHILQH�WZR�NLQGV�RI�WDVNV��DWRPLF�RQHV�DQG�FRPSRVHG
RQHV�� 7KH� ILUVW� RQHV� PRGHO� WKH� LQWHUDFWLRQV� D� XVHU� FDQ� GLUHFWO\� SHUIRUP� ZLWK� WKH
DSSOLFDWLRQ�LQWHUIDFH�� WKDW� LV�� WKH\�GHVFULEH� WKH�DEVWUDFW� LQWHUDFWLRQ�REMHFW�DVVRFLDWHG� WR
HDFK�DWRPLF�WDVN��2Q�WKH�RWKHU�KDQG�� WKH�FRPSRVHG�RQHV�DOORZ�PRGHOLQJ�WKH�WRS�OHYHO
WDVNV�D�XVHU�KDV�LQ�PLQG�ZKHQ�V�KH�FDUULHV�RXW�D�FHUWDLQ�VHW�RI�DFWLRQV��%RWK�RI�WKHP�PD\
KDYH�DVVRFLDWHG�SDUDPHWHUV�WKDW�DFW�DV�FRQWH[WXDO�LQIRUPDWLRQ�
7KH� WDVN�PRGHOV�� LQ� DGGLWLRQ� WR� GHILQLQJ� WKH� DSSOLFDWLRQ� WDVNV�� GHILQH� WKH� UXOHV� WKDW

KLHUDUFKLFDOO\�UHODWH�WKH�WDVNV�WR�HDFK�RWKHU��(DFK�UXOH�UHODWHV�D�SDUWLFXODU�FRPSRVHG�WDVN
ZLWK�D�FHUWDLQ�VHW�RI�DWRPLF�DQG�FRPSRVHG�WDVNV��)XUWKHUPRUH��HDFK�UXOH�LQFOXGHV�RWKHU
W\SHV�RI�LQIRUPDWLRQ��6RPH�RI�WKHP�DUH�
 � 7KH�H[HFXWLRQ�UHODWLRQVKLS�EHWZHHQ�WKH�VXEWDVNV��7KLV�UHODWLRQVKLS�FDQ�EH�
�� µVHTXHQFH¶�� ZKHUH� D� VXEWDVN� FDQ� QRW� EHJLQ� XQWLO� HYHU\� SUHYLRXV� VXEWDVN� KDV

ILQLVKHG�
�� µDQG¶��ZKHUH�WKH�H[HFXWLRQ�D�RI�HDFK�VXEWDVN�LV�LQGHSHQGHQW�RI�WKH�H[HFXWLRQ�RI

DQ\�RWKHU�DQG�HYHU\RQH�KDV�WR�EH�DFFRPSOLVKHG�
�� µ[RU¶��ZKHUH�H[HFXWLQJ�DQ\�VXEWDVN�LPSOLHV�WKDW�WKH�WDVN�LQFOXGLQJ�WKHP�ILQLVKHV�

 � 'HVFULSWLRQ� RI� WKH� SDUDPHWHU� IORZV� EHWZHHQ� WDVNV�� 7KLV� GHVFULSWLRQ� GHWHUPLQHV
KRZ�WKH�SDUDPHWHU�YDOXHV�DUH�REWDLQHG�DQG�KRZ�WKH\�DUH�WUDQVPLWWHG�EHWZHHQ�WDVNV
DORQJ�WKH�KLHUDUFK\�

 � :KLFK� SRVVLEOH� SUHFRQGLWLRQV� DQG� SRVWFRQGLWLRQV� PXVW� KROG� EHIRUH� DQG� DIWHU� D
VXEWDVN�H[HFXWLRQ�

�������$7206�,QWHUQDO�2SHUDWLRQ�

:LWK� UHVSHFW� WR� WKH� LQWHUQDO�RSHUDWLRQ�RI�$7206�� LW� LV� FRPSRVHG�E\� IRXU�PDLQ� EORFNV
�VHH�(UURU��8QNQRZQ�VZLWFK�DUJXPHQW����WKH�'\QDPLF�$SSOLFDWLRQ�7DVNV��WKH�3DUVLQJ
(QJLQH�� WKH� 7DVN� 0RGHOLQJ� 7RRO� DQG� WKH� (PXODWLRQ�PRGXOH�� 7KH� ILUVW� WZR� PRGXOHV
IROORZ�XS�WKH�XVHU�DFWLYLW\�ZKLOH�LQWHUDFWLQJ�ZLWK�WKH�DSSOLFDWLRQ��LQ�RUGHU�WR�UHFRJQL]H
DW� DQ\� PRPHQW� ZKLFK� WDVNV� V�KH� LV� FDUU\LQJ� RXW�� 7KH� WKLUG� PRGXOH� LV� XVHG� IRU� WKH



LQWHUDFWLYH� JHQHUDWLRQ�RI� WKH�$7206� WDVN�PRGHOV��7KH� ODVW� EORFN� H[HFXWHV� WDVNV� XVLQJ
DQLPDWLRQV��DQG�LW�LV�SURYLGHG�DV�D�VHUYLFH�IRU�H[WHUQDO�YDOXH�DGGHG�WRROV�WR�PRGLI\�WKH
DSSOLFDWLRQ� LQWHUIDFH� EHKDYLRU� DW� UXQ�WLPH��7KHVH� IRXU� EORFNV�ZLOO� EH� DQDO\]HG� LQ� WKLV
VHFWLRQ�
7KH�ILUVW�EORFN��WKH�'\QDPLF�$SSOLFDWLRQ�7DVNV��UHSUHVHQWV�ERWK�WKH�WDVNV�WKH�XVHU�KDV

DFFRPSOLVKHG� WKURXJKRXW� WKH� ZRUN� VHVVLRQ� �+LVWRULF�� DQG� WKH� WDVNV� V�KH� LV� FXUUHQWO\
FDUU\LQJ� RXW� �$FWLYH� 7DVNV��� $7206� XSGDWHV� WKLV� LQIRUPDWLRQ� DW� UXQ�WLPH�� DV� WKH� XVHU
FDUULHV� RXW� WKH� WDVNV� VSHFLILHG� LQ� WKH� WDVN� PRGHO�� 7KH� PDLQ� JRDO� RI� WKH� '\QDPLF
$SSOLFDWLRQ� 7DVNV�PRGXOH� LV� WR� DOORZ� H[WHUQDO� YDOXH�DGGHG� WRROV�� VXFK� DV� $GYDQFHG�
+$76�DQG�WKH�VFHQDULR�H[HFXWLRQ�PRGXOH��WR�UHDVRQ�DERXW�WKH�DSSOLFDWLRQ�VWDWH�LQ�RUGHU
WR�SURYLGH�XVHUV�ZLWK�H[WUD�VHUYLFHV��7KH�VHFRQG�EORFN��WKH�3DUVLQJ�(QJLQH��DQDO\]HV�WKH
XVHU� LQWHUDFWLRQV�ZLWK� WKH� DSSOLFDWLRQ��7DNLQJ� LQWR� DFFRXQW� WKH� DSSOLFDWLRQ� WDVN�PRGHO
DQG�WKH�VWDWH�RI�WKH�FXUUHQW�WDVNV��$FWLYH�7DVNV���WKH�3DUVLQJ�(QJLQH�GHWHUPLQHV�WKH�VWDWH
RI� WKH� WDVNV�� DQG� XSGDWHV� WKH� '\QDPLF� $SSOLFDWLRQ� 7DVNV�� 7KH� UROH� RI� WKH� 3DUVLQJ
(QJLQH� LV� VLPLODU� WR� WKH� RQH� SOD\HG� E\�SDUVHUV� LQ�1DWXUDO� /DQJXDJH� 3URFHVVLQJ�� WKH
OH[LFDO� WRNHQV� EHLQJ� VXEVWLWXWHG� E\� XVHU� LQWHUDFWLRQV�� 6LPLODUO\�� WKH� $SSOLFDWLRQ� 7DVN
0RGHOV�SOD\�D�UROH�VLPLODU�WR�8QLILFDWLRQ�*UDPPDUV��0D[ZHOO�������

)LJXUH�(UURU��8QNQRZQ�VZLWFK�DUJXPHQW���$7206�DUFKLWHFWXUH�

7DVN�0RGHOLQJ�7RRO�

7KH�7DVN�0RGHOLQJ�7RRO��707��DLPV�WR�SDOOLDWH� WKH�JUHDWHVW�GUDZEDFN�RI�PRGHO�EDVHG
WHFKQRORJ\��WKH�GHVLJQHU�VWLOO�KDV�WR�PRGHO�WKH�DSSOLFDWLRQ��VR�V�KH�KDV�WR�JHW�XVHG�WR�D
QHZ� SURJUDPPLQJ� ODQJXDJH�� $7206� RIIHUV� 707� WR� DOORZ� WKH� GHVLJQHU� WR� VSHFLI\� WKH
WDVN�PRGHO�RQFH�KHU�KLV�LQWHUDFWLYH�V\VWHP�KDV�EHHQ�EXLOW��7KLV�D�SRVWHULRUL�VSHFLILFDWLRQ
RI� WKH�DSSOLFDWLRQ�XVHU� WDVN�PRGHO� LV�D�FRQVHTXHQFH�RI� WKH� UXQ�WLPH�QDWXUH�RI�$7206�
7KLV� VSHFLILFDWLRQ� LV� GRQH� LQWHUDFWLYHO\�� XVLQJ� ERWK� YLVXDO� SURJUDPPLQJ� DQG
SURJUDPPLQJ�E\�H[DPSOH�WHFKQLTXHV��&\SKHU�������
2Q� RQH� KDQG�� 707� SURYLGHV� VXSSRUW� WR� FDSWXUH� LQWHUDFWLRQV� DQG� WR� JHQHUDOL]H

LQWHUDFWLYHO\� WKHP�� WKXV� DOORZLQJ� GHILQLQJ� WKURXJK� H[DPSOHV� WKH� DWRPLF� WDVNV�� 7KH
GHVLJQHU�LQGLFDWHV�WKH�WRRO�WKDW�V�KH�LV�JRLQJ�WR�SHUIRUP�DQ�DWRPLF�WDVN�DQG�V�KH�FDUULHV�LW
RXW��$IWHUZDUGV��V�KH�PRGLILHV�LW�XVLQJ�D�VSHFLDOL]DWLRQ�DQG�D�JHQHUDOL]DWLRQ�SURFHVV�� ,I
WKH�GHVLJQHU�GRHV�QRW�PRGLI\� LW�� WKHQ�$7206�ZLOO� FRQVLGHU� WKDW� DQ\� LQWHUDFWLRQ�RI� WKH
VDPH� W\SH� WR� WKH�RQH�SURYLGHG�ZLOO�PDWFK�� )RU� H[DPSOH�� LI� WKH� GHVLJQHU� KDV�PRYHG� D
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JUDSKLFDO� REMHFW�� WKH� LQWHUDFWLRQ� ZRXOG� EH� GHVFULEHG� DV� µPRYLQJ� DQ\� REMHFW¶�� $Q
LQWHUDFWLRQ� PRGLILFDWLRQ� LQFOXGHV� WZR� VWHSV�� WKH� LQWHUDFWLYH� VHOHFWLRQ� RI� WKH� VHW� RI
UHOHYDQW� DWWULEXWHV� IURP� WKH� LQWHUDFWLRQ� DQG� WKH� JHQHUDOL]DWLRQ� RI� WKH� YDOXHV� IRU� WKRVH
UHOHYDQW�DWWULEXWHV��7KH�ILUVW�VWHS�LGHQWLILHV�ZKLFK�YDOXHV�$7206�PXVW�KDYH�LQWR�DFFRXQW
WR�PDWFK�D�XVHU�LQWHUDFWLRQ�DJDLQVW�WKH�RQH�WKH�GHVLJQHU�LV�DFFRPSOLVKLQJ��)RU�H[DPSOH�
WKH�GHVLJQHU�FDQ�LQGLFDWH�WKDW�WKH�FRORU�RI�WKH�REMHFW�EHLQJ�PRYHG�LV�LPSRUWDQW��EXW�WKH
REMHFW� VL]H� LV� QRW�� 7KH� PRGHO� GHVLJQHU� WHOOV� 707� ZKLFK� DWWULEXWHV� DUH� UHOHYDQW� E\
VHOHFWLQJ� WKHP� IURP� D� OLVW� RI� DWWULEXWHV� RI� WKH� LQWHUDFWRU� REMHFW� UHSUHVHQWLQJ� WKH
LQWHUDFWLRQ�� 7KLV� VHOHFWLRQ� LV� D� VSHFLDOL]DWLRQ� RI� WKH� LQWHUDFWLRQ�� VLQFH� 707� IRUFHV� WKH
DWWULEXWHV�WR�KDYH�WKH�VDPH�YDOXHV�WKH\�KDG�LQ�WKH� ILUVW�H[DPSOH�RI� WKH�LQWHUDFWLRQ��)RU
H[DPSOH�� LI� WKH� PRYHG� REMHFW� KDG� UHG� FRORU�� WKH� LQWHUDFWLRQ� ZRXOG� EH� GHVFULEHG� DV
µPRYLQJ�DQ\�UHG�REMHFW¶�
7KH�VHFRQG�SURFHGXUH�JHQHUDOL]HV� WKH�UHOHYDQW�DWWULEXWHV�E\�DOORZLQJ�WKH�GHVLJQHU� WR

UHSHDW� WKH� LQWHUDFWLRQ� LQ� D� VLPLODU� ZD\�� 7KH� V\VWHP� JHQHUDOL]HV� LQWHUDFWLRQV� XVLQJ� D
UDWKHU�VLPSOH�DOJRULWKP�WKDW�ORRNV�IRU�D�PD[LPDOO\�VSHFLILF�H[SUHVVLRQ�UHSUHVHQWLQJ�D�VHW
RI� LQWHUDFWLRQV� �0LWFKHOO� ������� )RU� H[DPSOH�� LI� LQ� D� VHFRQG� GHPRQVWUDWLRQ� WKH� XVHU
PRYHV�D�JUHHQ�REMHFW��WKHQ�WKH�LQWHUDFWLRQ�ZLOO�EH�GHVFULEHG�DV�µPRYLQJ�DQ\�UHG�RU�JUHHQ
REMHFW¶��$IWHU�D�GHPRQVWUDWLRQ��WKH�V\VWHP�JHQHUDWHV�DQ�H[SUHVVLRQ�LQFOXGLQJ�WKH�YDOXHV
IRU� WKH� UHOHYDQW� DWWULEXWHV� GXULQJ� HDFK� GHPRQVWUDWLRQ�� 7KH� ILQDO� UHSUHVHQWDWLRQ� RI� WKH
LQWHUDFWLRQ�EHLQJ�GHILQHG��L�H��WKH�GHVFULSWLRQ�RI�LWV�DWWDFKHG�DEVWUDFW�LQWHUDFWLRQ�REMHFW�
LV� UHIHUUHG� WR� DV� DQ� DEVWUDFW� LQWHUDFWLRQ� SDWWHUQ�� ,Q� WKH� FXUUHQW� 707� LPSOHPHQWDWLRQ�
HTXDOLW\�DQG�RU�SUHGLFDWHV�DUH�JHQHUDWHG�IRU�HDFK�UHOHYDQW�DWWULEXWH��$�SDWWHUQ�UHSUHVHQWV
WKH� FRQMXQFWLRQ� RI� DOO� WKH� H[SUHVVLRQV� FRUUHVSRQGLQJ� WR� HDFK� RQH� RI� WKH� UHOHYDQW
DWWULEXWHV� IRU� D� SDUWLFXODU� LQWHUDFWLRQ� REMHFW�� :LWK� MXVW� WKHVH� WZR� RSHUDWRUV�� 707
JHQHUDWHV� DEVWUDFW� LQWHUDFWLRQ� SDWWHUQV� LQ� ZKLFK� HDFK� DWWULEXWH� YDOXH� FRQWDLQV� D
GLVMXQFWLYH�H[SUHVVLRQ�RI�HTXDOLW\�WHVWV��+RZHYHU��DV�$7206�LV�DEOH�WR�PDQDJH�JHQHUDO
SUHGLFDWHV��VXFK�DV�DULWKPHWLF�DQG�ORJLF�RSHUDWRUV��PRUH�FRPSOLFDWHG�H[SUHVVLRQV�FDQ�EH
PDQXDOO\� VSHFLILHG� E\� DGYDQFHG� GHVLJQHUV� LQ� RUGHU� WR� GHFODUH� DEVWUDFW� LQWHUDFWLRQ
SDWWHUQ�IRU�DWRPLF�WDVNV�
2Q�WKH�RWKHU�KDQG��707�SURYLGHV�VXSSRUW�WR�GHILQH�LQWHUDFWLYHO\�FRPSRVHG�WDVNV�DQG

UXOHV� UHODWLQJ� WKH� WDVNV�� $V� LQ� WKH� FDVH� RI� WKH� SUHGLFDWHV� IRU� WKH� DEVWUDFW� LQWHUDFWLRQ
SDWWHUQV�� 707� GRHV� QRW� DOORZ� WR� JHQHUDWH� LQWHUDFWLYHO\� HYHU\� SRVVLEOH� UXOH�� 7KH� RQO\
H[SUHVVLRQ� IRU� SDUDPHWHU� WUDQVIHU� IXQFWLRQV� WKDW� 707� LQWHUDFWLYHO\� JHQHUDWHV� LV� WKH
LGHQWLW\� IXQFWLRQ��$OWKRXJK� WKLV� LV�D�YHU\�FRPPRQ�SDUDPHWHU� IORZ� IXQFWLRQ�� DGYDQFHG
GHVLJQHUV�FDQ�PDQXDOO\�VSHFLI\�VHYHUDO�RWKHU�IXQFWLRQV��VLQFH�$7206�FDQ�PDQDJH�WKHP�

(PXODWLRQ�

)LQDOO\��WKH�IRXUWK�PDLQ�PRGXOH�LQ�$7206��(PXODWLRQ��LV�HQWUXVWHG�ZLWK�H[HFXWLQJ�WDVNV
XVLQJ� DQLPDWLRQV��7KLV�PRGXOH� LV� SURYLGHG� DV� D� VHUYLFH� WR�EH� XVHG� E\� H[WHUQDO� YDOXH�
DGGHG�WRROV�LQ�RUGHU�WR�PRGLI\�WKH�DSSOLFDWLRQ�LQWHUIDFH�EHKDYLRU�DW�UXQ�WLPH��$V�ZH�ZLOO
VHH� ODWHU�� WKLV� PRGXOH� LV� WKH� EDVLV� RI� WKH� VFHQDULR� H[HFXWLRQ� PRGXOH�� 'XULQJ� WKH
H[HFXWLRQ�RI�WKHVH�WDVNV��D�PRXVH�SRLQWHU�DSSHDUV�PRYLQJ�DORQJ�WKH�VFUHHQ�LQ�WKH�VDPH
ZD\�D�XVHU�ZRXOG�PDNH�LW�PRYH�E\�XVLQJ�WKH�PRXVH�WR�DFFRPSOLVK�WKHP��,Q�DGGLWLRQ�WR
WKLV��WKH�VDPH�LQWHULP�IHHGEDFN�DQG�WKH�VDPH�DSSOLFDWLRQ�EHKDYLRU�DUH�REWDLQHG�DV�LI�WKH
XVHU� KDG� DFFRPSOLVKHG� WKH� WDVN�� 7KLV� PRGXOH� LV� FDSDEOH� RI� HPXODWLQJ� WKH� XVHU
LQWHUDFWLRQV� E\� DQDO\]LQJ� WKH� WDVNV� DQG� UXOHV� GHVFULSWLRQV� VSHFLILHG� LQ� WKH� DSSOLFDWLRQ
WDVN�PRGHO��6WDUWLQJ�IURP�WKH�PRGHO��WKH�GHVFULSWLRQ�RI�WKH�WDVN�ZH�ZDQW�WR�HPXODWH�DQG



WKH�YDOXHV�RI� WKH�SDUDPHWHUV� WKDW�DUH�SURYLGHG��(PXODWLRQ�GHFLGHV�ZKLFK� DWRPLF� WDVNV
PXVW�EH�H[HFXWHG��DV�ZHOO�DV�WKH�FRUUHVSRQGLQJ�SDUDPHWHU�YDOXHV�DQG�WKH�RUGHU�LQ�ZKLFK
WKH\�PXVW�EH�FDUULHG�RXW��6LQFH�HDFK�DWRPLF�WDVN�KDV�DQ�DVVRFLDWHG�DEVWUDFW�LQWHUDFWLRQ
SDWWHUQ�WKDW�GHVFULEHV�WKH�FRUUHVSRQGLQJ�LQWHUDFWLRQ��(PXODWLRQ�DQDO\]HV�WKH�DJJUHJDWLRQ
UHODWLRQVKLSV� RI� JUDSKLFDO� DQG� LQWHUDFWLRQ� REMHFWV� LQ� WKH� WDUJHW� DSSOLFDWLRQ� LQ� RUGHU� WR
GHWHUPLQH�ZKLFK�VWHSV� WR�DFFRPSOLVK�DQG�ZLWK�ZKLFK�YDOXHV� WKDW� LQWHUDFWLRQ�KDV� WR�EH
SHUIRUPHG�� )RU� H[DPSOH�� WKLV� $7206�PRGXOH� FRXOG� EH� UHTXHVWHG� WR� H[HFXWH� WKH� WDVN
6HOHFW7HDFKHU�ZLWK� WKH� SDUDPHWHU�QDPH�KDYLQJ� WKH� YDOXH� �-RKQ�+RSNLQV��� DQG� LW�ZLOO
H[HFXWH�LW�E\�PHDQV�RI�DQLPDWLRQV��LQ�WKH�VDPH�ZD\�D�XVHU�ZRXOG�DFFRPSOLVK�LW�
(PXODWLRQ� UHFHLYHV� WDVN� H[HFXWLRQ� UHTXHVWV� LQ� ZKLFK� WKH� VSHFLILHG� YDOXHV� IRU� WKH

SDUDPHWHU�UHIHUHQFHV�SDUDPHWHU�YDOXHV�IRU�WKH�WRS�OHYHO�WDVN��WKDW�LV��SDUDPHWHU�YDOXHV�RI
WKH� FRPSRVHG� WDVN� WR� EH� HPXODWHG�� 6LQFH� WKLV�PRGXOH� H[HFXWHV� WKH� WRS�OHYHO� WDVNV� E\
SURJUHVVLYHO\� GHFRPSRVLQJ� WKHP� LQWR� VXEWDVNV� WR� REWDLQ� WKH� DWRPLF� WDVNV� WR� EH
H[HFXWHG�� RQH� RI� WKH� PRVW� LPSRUWDQW� VWHSV� WKLV� PRGXOH� SHUIRUPV� LV� WUDQVIRUPLQJ� WKH
YDOXHV�RI�WKH�FRPSRVHG�WDVN�SDUDPHWHUV�LQWR�VLPSOHU�WDVN�SDUDPHWHU�YDOXHV��7R�SHUIRUP
WKLV� WUDQVIRUPDWLRQ�� WKH� LQYHUVHV�RI� WKH�SDUDPHWHU� WUDQVIHU� IXQFWLRQV�RI� WKH� WDVN�PRGHO
UXOHV� DUH� DSSOLHG�� DQG� WKH� SDUDPHWHU� YDOXHV� DUH� SURSDJDWHG� GRZQ� DORQJ� WKH� WDVN
KLHUDUFK\�� 7KXV�� LQ� WKH� SUHYLRXV� H[DPSOH�� WKH� WH[WXDO� SDUDPHWHU� ³-RKQ� +RSNLQV´
FRUUHVSRQGLQJ�WR�WKH�QDPH�SDUDPHWHU�RI�WKH�6HOHFW7HDFKHU�WDVN�ZLOO�EH�FRQYHUWHG�LQWR�D
SDUDPHWHU��ZKRVH�W\SH�LV�D�JUDSKLFDO�REMHFW�DQG�ZKRVH�WH[W�FRQWHQW�LV�³-RKQ�+RSNLQV´�
7KLV� ODEHO� ZLOO� PDNH� (PXODWLRQ� WR� VHDUFK� IRU� D� VXLWDEOH� JUDSKLFDO� REMHFW� GXULQJ� WKH
H[HFXWLRQ� RI� WKH� 6HOHFW7HDFKHU)URP/LVW� DWRPLF� WDVN�� WKXV� VHOHFWLQJ� WKH� FRUUHFW� LWHP
IURP�WKH�FRUUHVSRQGLQJ�OLVW�
(PXODWLRQ� DOVR� DGPLWV� WDVN� H[HFXWLRQ� UHTXHVWV� LQ� ZKLFK� RQH� RU� VHYHUDO� RI� LWV

DVVRFLDWHG�SDUDPHWHUV�GR�QRW�KDYH�DQ\�YDOXH�DVVLJQHG��)RU�H[DPSOH��WKLV�PRGXOH�DFFHSWV
UHTXHVWV� WR� HPXODWH� WDVNV� OLNH� 6HOHFW7HDFKHU�� ZLWK� QR� VSHFLILHG� SDUDPHWHU� YDOXHV�
(PXODWLRQ� WUHDWV� WKLV�NLQG�RI�VLWXDWLRQ�� LQ�ZKLFK� WKH�YDOXH�RI� VRPH�SDUDPHWHU� WKDW�KDV
QRW�EHHQ�SURYLGHG�LV�QHHGHG��E\�LQGLFDWLQJ�WKH�XVHU�WKDW�V�KH�PXVW�SURYLGH�WKH�SDUDPHWHU
YDOXH�LQ�DQ�LQWHUDFWLYH�ZD\�� ,Q�WKH�FDVHV�LQ�ZKLFK�LW� LV�SRVVLEOH��(PXODWLRQ�DOVR�RIIHUV
IHHGEDFN� WR� WKH�XVHU�RQ�ZKDW�SRVVLEOH�YDOXHV�RU�RSWLRQV�DUH�DYDLODEOH�� ,Q� WKH�SUHYLRXV
FDVH��(PXODWLRQ�KDV�QRW�EHHQ�SURYLGHG�WKH�WHDFKHU¶V�QDPH��VR�LW�GRHV�QRW�NQRZ�ZKLFK
HOHPHQW�IURP�WKH�OLVW�RI�WHDFKHUV�PXVW�EH�VHOHFWHG��+HQFH��LW�PDNHV�HYHU\�LWHP�LQ�WKH�OLVW
EOLQN��DQG�LQGLFDWHV�WKH�XVHU� WKDW�V�KH�PXVW�VHOHFW�RQH�RI� WKHP��)URP�WKDW�PRPHQW�RQ�
WKH�V\VWHP�RQO\�DOORZV�WKH�XVHU�WR�VHOHFW�RQH�LWHP�IURP�WKH�OLVW��DQG�GLVDEOHV�WKH�UHVW�RI
WKH� DYDLODEOH� LQWHUDFWLRQV� LQ� WKH� DSSOLFDWLRQ�� ,Q� JHQHUDO�� QRW� HYHU\� SDUDPHWHU� WUDQVIHU
IXQFWLRQ�LV�ELMHFWLYH��7KXV��ZKHQ�QRQ�ELMHFWLYH�IXQFWLRQV�DUH�XVHG�WR�VSHFLI\�SDUDPHWHU
WUDQVIHU�IORZV��LW�LV�QRW�SRVVLEOH�WR�FRQYHUW�D�SDUDPHWHU�YDOXH�LQ�LWV�FRUUHVSRQGLQJ�ORZHU�
OHYHO� SDUDPHWHU� YDOXHV�� 7KLV�PHDQV� WKDW� WKHUH� DUH� FDVHV� LQ�ZKLFK� D� FHUWDLQ� FRPSRVHG
WDVN�SDUDPHWHU�YDOXH�LV�QRW�IXOO\�SURPRWHG�WR�DQ�DWRPLF�WDVN�SDUDPHWHU�YDOXH��2I�FRXUVH�
WKH� VHOHFWLRQ� RI� DSSURSULDWH� GHIDXOW� YDOXHV� PD\� EH� D� VXLWDEOH� VROXWLRQ� IRU� SURYLGLQJ
LQYHUVH� IXQFWLRQV�� EXW� WKLV�ZRXOG� LPSO\� KDYLQJ�PRUH� NQRZOHGJH� DERXW� WKH� SDUDPHWHU
VHPDQWLFV�� VRPHWKLQJ� WKDW� ZRXOG� LQFOXGH� XQGHVLUHG� FRPSOH[LW\� LQWR� RXU� WDVN�PRGHOV�
+RZHYHU��LQ�PDQ\�FDVHV�LW�LV�QRW�D�GUDPDWLF�WURXEOH��VLQFH�(PXODWLRQ�ZLOO�WU\�WR�H[HFXWH
WKH� WDVN�� LQGHSHQGHQWO\�RI�ZKHWKHU� D�SDUWLFXODU�SDUDPHWHU�YDOXH�KDV�EHHQ� VXFFHVVIXOO\
SURPRWHG�RU�QRW��,I�DQ\�YDOXH�QHHGHG�WR�SHUIRUP�DQ�LQWHUDFWLRQ�LV�QRW�DYDLODEOH��WKHQ�WKH
V\VWHP�ZLOO�DVN�WKH�XVHU�WR�SURYLGH�LW�LQWHUDFWLYHO\�

�����)URP�7DVNV�WR�7XWRUV�



,Q� RXU� HQYLURQPHQW�� D� WXWRULDO� FRXUVH� LV� FRPSRVHG� E\� SHGDJRJLFDO� XQLWV�� HDFK� RQH
WHDFKLQJ� D� VHW� RI� WDVNV� WKDW� DUH� UHODWHG� E\� VRPH� FULWHULRQ��%HIRUH� WHDFKLQJ� D� WDVN�� WKH
DSSURSULDWH�FRQWH[W�IRU�WKH�WHDFKLQJ�VHVVLRQ�PD\�EH�SUHSDUHG�E\�PHDQV�RI�WKH�H[HFXWLRQ
RI�D�VFHQDULR�
$V�LW�KDV�EHHQ�DOUHDG\�PHQWLRQHG��ZH�SURSRVH�DQ�DUFKLWHFWXUH�EDVHG�RQ�WZR�PRGXOHV

�(UURU��8QNQRZQ�VZLWFK�DUJXPHQW����7KH�ILUVW�RQH��$GYDQFHG�+$76��LV�HQWUXVWHG�ZLWK
WHDFKLQJ�WKH�XVHU�WR�DFFRPSOLVK�D�FHUWDLQ�WDVN��7KH�VHFRQG�RQH��WKH�VFHQDULR�H[HFXWLRQ
PRGXOH��SUHSDUHV�WKH�DSSURSULDWH�FRQWH[WV�IRU�WKH�WHDFKLQJ�VHVVLRQV��LQ�RUGHU�WR�PDNH�LW
SRVVLEOH�WR�FDUU\�RXW�WKH�WHDFKLQJ�RI�WKH�WXWRULDO�FRXUVH�WDVNV�
7KH�$GYDQFHG�+$76�PRGXOH�LV�D�UHILQHPHQW�RI�WKH�+$76�KHOS�V\VWHP��*DUFtD�����D��

ZKRVH� PRVW� LPSRUWDQW� LPSURYHPHQWV� DUH� FHQWHUHG� RQ� WKH� LQFRUSRUDWLRQ� RI� WXWRULQJ
FDSDELOLWLHV� WR� WKH� KHOSLQJ� FDSDELOLWLHV� DOUHDG\�PHQWLRQHG� LQ� VHFWLRQ� ��� ,Q� DGGLWLRQ� WR
+$76�IHDWXUHV��$GYDQFHG�+$76�RIIHUV� WKH�SRVVLELOLW\�RI�DFWLQJ�ZLWK�VHYHUDO�GHJUHHV�RI
IOH[LELOLW\�� $V� D� FRQVHTXHQFH�� WKH� V\VWHP� QRW� RQO\� LQGLFDWHV� WKH� XVHU� KRZ� V�KH� PXVW
FDUU\�RXW�D�SDUWLFXODU�WDVN��XSGDWLQJ�WKH�H[SODQDWLRQV�DV�V�KH�DFFRPSOLVKHV�WKH�WDVN��EXW
LW�FDQ�DOVR�ILOWHU�VRPH�ZURQJ�XVHU�DFWLRQV��FRPSHOOLQJ�KHU�KLP�WR�IROORZ�D�FRUUHFW�SDWK�
7KLV�ILOWHULQJ�ZLOO�EH�SHUIRUPHG�GHSHQGLQJ�RQ�ZKLFK�GHJUHH�RI�IOH[LELOLW\�LV�VHW��$QRWKHU
$GYDQFHG�+$76� FDSDELOLW\�� QRW� SUHVHQW� LQ� +$76�� LV� WKH� SRVVLELOLW\� RI� WHDFKLQJ� D� XVHU
KRZ� WR� SHUIRUP� SDUDPHWHUL]HG� WDVNV�� 7KLV� PHDQV� WKDW� $GYDQFHG�+$76� FDQ� JLYH
H[SODQDWLRQV�UHODWHG�WR�WKH�WDVN�SDUDPHWHU�YDOXHV�LQ�WKH�PHVVDJHV�FRQYH\HG�WR�WKH�XVHU�
)RU�H[DPSOH��+$76�LV�RQO\�DEOH�WR�WHDFK�WDVNV�ZLWKRXW�DQ\�SDUDPHWHUV��OLNH�µ$GG�D�QHZ
WHDFKHU¶��E\�LQGLFDWLQJ�WKH�XVHU�ZKLFK�LQWHUDFWLRQV�V�KH�KDV�WR�SHUIRUP�DQG��LQ�SDUWLFXODU�
LQ�ZKLFK� WH[W�LQSXW� ILHOG� V�KH� KDV� WR� LQSXW� WKH� QDPH�� ,Q� FRQWUDVW�� WKH�$GYDQFHG�+$76
WXWRULQJ�V\VWHP�LV�DEOH�WR�WHDFK�SDUDPHWHUL]HG�WDVNV�OLNH�µ$GG�D�QHZ�WHDFKHU�ZLWK�QDPH
-RKQ�+RSNLQV¶�E\� LQGLFDWLQJ� WKDW� V�KH�KDV� WR� LQSXW� WKH� µ-RKQ�+RSNLQV¶� WH[W� VWULQJ� LQ�D
SDUWLFXODU�WH[W�LQSXW�ILHOG��7KH�WXWRULQJ�V\VWHP�DOVR�ILOWHUV�DFWLRQV�WKDW��DOWKRXJK�WKH\�DUH
FRUUHFW� LQ� RUGHU� WR� DFFRPSOLVK� WKH� H[SODLQHG� WDVNV�� DUH� QRW�ZLWK� UHVSHFW� WR� WKH� YDOXHV
DGRSWHG� E\� WKH� WDVN� SDUDPHWHUV�� WKXV� IRUFLQJ� WKH� XVHU� WR� SHUIRUP� WKH� WDVN� ZLWK� WKH
GHVLUHG�SDUDPHWHU�YDOXHV��,Q�WKH�SUHYLRXV�H[DPSOH��LW�ZRXOG�ILOWHU�DQ\�LQWHUDFWLRQ�DLPHG
WR�LQSXW�D�QDPH�GLIIHUHQW�IURP�µ-RKQ�+RSNLQV¶�
:LWK�UHVSHFW� WR� WKH�VFHQDULR�H[HFXWLRQ�PRGXOH�� LW�SUHSDUHV� WKH�QHFHVVDU\�FRQWH[WV� WR

FDUU\�RXW� WKH� WHDFKLQJ�RI� WKH� WDVNV�SURSRVHG� LQ� WKH� WXWRULDO� FRXUVHV��7KH�VFHQDULRV� DUH
SURFHGXUDO� GHVFULSWLRQV�� ZULWWHQ� LQ� DQ� VSHFLILF� SURJUDPPLQJ� ODQJXDJH�� RI� SURFHVVHV
LQFOXGLQJ�UHIHUHQFHV�WR�DSSOLFDWLRQ�WDVNV��YDULDEOHV��FRQGLWLRQDO�FRQVWUXFWLRQV��LWHUDWLRQV�
DQG� VR� RQ�� 7KH� VFHQDULR� H[HFXWLRQ� PRGXOH� LQWHUSUHWV� WKH� FRUUHVSRQGLQJ� SURFHGXUDO
GHVFULSWLRQV��)RU�H[DPSOH��WKH�XQLW�LQ�WKH�6FKRRGXOH�WXWRULDO�WKDW�WHDFKHV�WKH�XVHU�KRZ�WR
DGG� D� QHZ� WHDFKLQJ� DVVLJQPHQW� WR� WKH� DSSOLFDWLRQ� GDWDEDVH� SUHYLRXVO\� SUHSDUHV� D
VFHQDULR� WR� DGG� VRPH�GHIDXOW� WHDFKHUV�� FODVVURRPV�� DQG� VR�RQ�� WR� WKH�GDWDEDVH�� ,Q� WKLV
ZD\�ZH� FDQ� EH� VXUH� WKDW� WKH� XVHU�ZLOO� QRW� KDYH� DQ\� SUREOHP� GXULQJ� WKH� SUDFWLFH�� IRU
H[DPSOH�LI�WKHUH�LV�QR�WHDFKHU�LQ�WKH�GDWDEDVH�WR�FKRRVH��RU� LI� WKHUH�LV�QR�FODVVURRP�LQ
WKH�GDWDEDVH�WR�VHOHFW��7KH�FRXUVH�GHVLJQHU�PD\�LQFOXGH�LQ�DQ\�XQLW�D�VFHQDULR�IROORZHG
E\�D�WDVN�WHDFKLQJ�VHVVLRQ��7KHQ��WKH�H[HFXWLRQ�RI�WKDW�XQLW�ZLOO�FDXVH�WKH�V\VWHP�WR�DVN
WKH� VFHQDULR� H[HFXWLRQ� PRGXOH� WR� SUHSDUH� WKH� VFHQDULR� WR� FKDQJH� WKH� VWDWH� RI� WKH
DSSOLFDWLRQ�� ,Q� RXU� H[DPSOH� WKLV� FKDQJH� DGGV� VRPH� WHDFKHUV�� FODVVURRPV�� HWF�� WR� WKH
DSSOLFDWLRQ�GDWDEDVH��$IWHU�WKLV��$GYDQFHG�+$76�ZLOO�WHDFK�WKH�XVHU�KRZ�WR�DGG�D�QHZ
DVVLJQPHQW�WR�WKH�GDWDEDVH�
7DVN� UHIHUHQFHV� LQ� WKLV� ODQJXDJH�SOD\� WKH� VDPH� UROH�SOD\HG�E\� V\VWHP� FDOOV� LQ�RWKHU

HQYLURQPHQWV�� WKH� LQWHUSUHWHU��EDVLQJ�RQ� WKH�$7206µ�(PXODWLRQ�PRGXOH�� H[HFXWHV� WKDW



WDVN�XVLQJ�DQLPDWLRQV��,W�LV�DOVR�SRVVLEOH�WR�EXLOG�VFHQDULRV�LQWHUDFWLYHO\�E\�SHUIRUPLQJ
WKH�GHVLUHG�WDVNV�LQ�WKH�DSSOLFDWLRQ�DQG�WHOOLQJ�WKH�V\VWHP�WR�JHQHUDWH�D�VFHQDULR� � IURP
WKRVH�WDVNV��)RU�H[DPSOH��WKH�GHVLJQHU�FDQ�SHUIRUP�WKH�WDVNV�IRU�LQVHUWLQJ�VRPH�GHIDXOW
WHDFKHUV�� FODVVURRPV�� JURXSV� DQG� VXEMHFWV� LQ� WKH� DSSOLFDWLRQ� GDWDEDVH�� $IWHU� WKDW�� WKH
GHVLJQHU�FDQ�FUHDWH�DXWRPDWLFDOO\�D�VFHQDULR�WR�SHUIRUP�WKRVH�DFWLRQV�
1HYHUWKHOHVV� WKH� HQYLURQPHQW� DOORZV� XVHUV� WR� SUDFWLFH� WKH� WDVNV� LQ� WKHLU� RZQ� ZRUN

FRQWH[W� LQVWHDG� RI� XVLQJ� SUHGHILQHG� VFHQDULRV�� LQ� RUGHU� WR� SURYLGH� GHVLJQHUV�ZLWK� WKH
ELJJHVW�IOH[LELOLW\��7KXV��WKH�XVHU�FDQ�FKRRVH�EHWZHHQ�WKUHH�GLIIHUHQW�EHKDYLRUV��DOZD\V
H[HFXWH�WKH�VFHQDULRV��QHYHU�GR�LW��RU�MXVW�FKRRVH�ZKHWKHU� WR�H[HFXWH�WKHP�RU�QRW��7KH
IDFW� RI� QRW� H[HFXWLQJ� D� VFHQDULR�PD\� LPSO\� WKH� LPSRVVLELOLW\� RI� OHDUQLQJ� D� SDUWLFXODU
WDVN�� EHFDXVH� LW� PD\� EH� LPSRVVLEOH� WR� SHUIRUP� D� SDUWLFXODU� WDVN� LQ� WKH� XVHU¶V� FXUUHQW
FRQWH[W�

���7KH�,PSOHPHQWDWLRQ

&$&786� LV� D� V\VWHP� IRU� WKH� LQWHUDFWLYH� GHYHORSPHQW� RI� WXWRULDOV�� EDVHG� RQ� WKH� LGHDV
H[SODLQHG�EHIRUH��,W�DLPV�IRU�UHOHDVLQJ�WKH�WXWRULDO�GHVLJQHUV�IURP�PRVW�RI�WKH�LQWHQVLYH
ZRUNORDG�RI�GHYHORSLQJ�WKH�WXWRUV�
&$&786� LQWHJUDWHV� GHVLJQHU� RULHQWHG� VHUYLFHV�� VXFK� DV� VXSSRUW� IRU� FUHDWLQJ�� HGLWLQJ�

WHVWLQJ�DQG�GHEXJJLQJ�RI� WXWRULDOV��DQG�SXSLO�RULHQWHG�VHUYLFHV��VXFK�DV�VXSSRUW�IRU� WKH
H[HFXWLRQ�RI�WKH�FRXUVHV��$�FRXUVH�LV�FRPSRVHG�E\�XQLWV��HDFK�RQH�WHDFKLQJ�D�VHW�RI�XVHU
WDVNV� UHODWHG� E\� VRPH� FULWHULRQ�� &$&786� DOORZV� GHVLJQHUV� WR� FUHDWH� DQG� PRGLI\
LQWHUDFWLYHO\� WKH� WXWRULDOV�� XVLQJ�SURJUDPPLQJ�E\�GHPRQVWUDWLRQ� WHFKQLTXHV�� VLPLODU� WR
WKH�RQHV�LPSOHPHQWHG�LQ�707�
&$&786� XVHV� WKH� PHWDSKRU� RI� UHSUHVHQWLQJ� D� WXWRULDO� DV� LI� LW� ZHUH� DQ� LQWHUDFWLYH

WH[WERRN�� DQG� DVVRFLDWHV� WKH� PRVW� LPSRUWDQW� SDUWV� RI� WKH� WXWRULDO� ZLWK� UHSUHVHQWDWLYH
SDUWV�RI�D�WH[WERRN��0RVW�SDUWV�RI�WKH�LQWHUDFWLYH�ERRNV�DUH�DXWRPDWLFDOO\�JHQHUDWHG�E\
&$&786��DQG�WKH�GHVLJQHUV�RQO\�KDYH�WR�LQFOXGH�WKH�GHVLUHG�FRQWHQWV�IRU�WKH�SHGDJRJLFDO
XQLWV��7KH�PDLQ�DGYDQWDJH�RI�RXU�FRXUVHV�ZLWK�UHVSHFW�WR�WKRVH�JHQHUDWHG�ZLWK�H[LVWLQJ
V\VWHPV� LV� WKH� IDFW� WKDW� RXU� FRXUVHV� IROORZ�XS� XVHU� DFWLYLW\�� 7KLV� PDNHV� SRVVLEOH� WR
SURYLGH� XVHUV� ZLWK� FRQWH[W�GHSHQGDQW� H[SODQDWLRQV�� 7KXV�� WKH� XVHU� GRHV� QRW� OHDUQ� E\
UHDGLQJ� WKH� ERRN� FRQWHQWV�� EXW� V�KH� OHDUQV� E\� H[HFXWLQJ� WKHP� DQG� E\� IROORZLQJ� WKH
LQGLFDWLRQV�WKH\�SURYLGH��7KLV�LV�FRPSOHWHG�E\�RIIHULQJ�WKH�XVH�RI�SUHGHILQHG�VFHQDULRV
DV�FRQWH[W� IRU� WKH� OHDUQLQJ�SURFHVV�� LQ� DGGLWLRQ� WR�XVLQJ� WKH�XVHU¶V�RZQ�ZRUN� FRQWH[W�
$QRWKHU�LPSRUWDQW�IHDWXUH�LV�WKH�DXWRPDWLF�LQFRUSRUDWLRQ�RI�K\SHUWH[W�OLQNV��VR�WKDW�LW�LV
HDV\� WR� QDYLJDWH� WKURXJK� WKH� ERRNV� ZKLOH� WKH� GHVLJQHU� LV� UHOHDVHG� IURP� H[SOLFLWO\
SURYLGLQJ� WKH� K\SHUOLQNV�� ,Q� WKH� UHVW� RI� WKLV� VHFWLRQ�ZH�ZLOO� JLYH� D� GHVFULSWLRQ� RI� WKH
VWUXFWXUH�RI�D�&$&786�ERRN�
)LUVW��&$&786�JHQHUDWHV�D�FRYHU�OLNH�WKH�RQH�LQ�(UURU��8QNQRZQ�VZLWFK�DUJXPHQW�

�OHIW���,W�LQFOXGHV�WKH�FRXUVH�WLWOH�DQG�D�JHQHUDO�GHVFULSWLRQ�WR�SURYLGH�DQ�RYHUDOO�LGHD�RI
WKH�FRXUVH�SXUSRVH��%RWK�ILHOGV�DUH�XVHU�FXVWRPL]DEOH�
$IWHUZDUGV��&$&786�DXWRPDWLFDOO\�JHQHUDWHV�DQ�LQGH[�RI�WKH�FRXUVH�SHGDJRJLFDO�XQLWV

XVLQJ� WKH� VDPH� RUGHU� WKH� GHVLJQHU� IROORZV� WR� GHYHORS� WKHP�� DV� VKRZQ� LQ� (UURU�
8QNQRZQ�VZLWFK�DUJXPHQW���ULJKW���(DFK�HQWU\�FRQWDLQV�D�FXVWRPL]DEOH�XQLW�WLWOH�DQG�D
GHVFULSWLRQ�RI�LWV�FRQWHQWV��)RU�HDFK�HQWU\��D�K\SHUOLQN�LV�JHQHUDWHG�WR�WKH�VWDUWLQJ�SDJH
RI� WKH� FRUUHVSRQGLQJ� SHGDJRJLFDO� XQLW�� 7KH� FRQWHQWV� RI� D� SHGDJRJLFDO� XQLW� ZLOO� EH
H[SODLQHG�ODWHU�



2QH�RI�WKH�PDLQ�DVSHFWV�RI�D�&$&786�FRXUVH�LV�WKDW�LW�FDQ�EH�IROORZHG�XVLQJ�VHYHUDO
RUGHUV�� ,Q� WKLV� VHQVH�� RXU� LQWHUDFWLYH� ERRNV� DUH� VLPLODU� WR� WKRVH� WH[WERRNV� XVHG� LQ
DGYDQFHG� FRXUVHV��ZKLFK� XVXDOO\� KDYH� D� SUHGHILQHG� RUGHU� WR� EH� UHDG�� EXW� FDQ� EH� UHDG
XVLQJ� RWKHU� RUGHUV�� VLQFH� WKH� PDWWHUV� FRYHUHG� DUH� FRPSOHPHQWDU\�� &$&786� FRXUVHV
LQFOXGH� WKH� VHTXHQFLQJ� QRWLRQ� EHWZHHQ� WKH� GLIIHUHQW� SHGDJRJLFDO� XQLWV� RI� WKH� WXWRULDO�
&$&786� DXWRPDWLFDOO\�PDQDJHV� WKH� VHTXHQFLQJ�� DQG� SHUPLWV� D� XVHU� WR� H[HFXWH� D� XQLW
GHSHQGLQJ�RQ�ZKHWKHU�LWV�SUHYLRXV�XQLWV�KDYH�DOUHDG\�EHHQ�WDXJKW�RU�WKH\�KDYH�QRW��7KH

DELOLW\� WR� IROORZ� XVHU� LQWHUDFWLRQ� DOORZV� WKH� V\VWHP� WR�PDQDJH� DXWRPDWLFDOO\� WKH� XQLW
VHTXHQFLQJ��7KH�QH[W�WZR�SDUWV�RI�D�ERRN�DUH�QDUURZO\�UHODWHG�WR�WKLV�VHTXHQFLQJ�QRWLRQ�

)LJXUH�(UURU��8QNQRZQ�VZLWFK�DUJXPHQW���$�WXWRULDO�ERRN�FRYHU�DQG�LQGH[�

)LUVW��D�GLUHFWHG�JUDSK�UHSUHVHQWDWLRQ�RI�WKH�FRXUVH�VWUXFWXUH�LV�JHQHUDWHG��DV�VKRZQ�LQ
)LJXUH� �� �OHIW��� (DFK� QRGH� UHSUHVHQWV� D� SHGDJRJLFDO� XQLW�� DQG� LWV� FRORU� UHSUHVHQWV� LWV
VWDWH�� 7KH� VWDWH� RI� D� XQLW� LQGLFDWHV� LI� LW� KDV� EHHQ� H[HFXWHG�� LI� WKH� XQLW� KDV� QRW� EHHQ
H[HFXWHG�\HW�EXW�LW�LV�DFFHVVLEOH��RU�LI�WKH�XQLW�LV�FXUUHQWO\�EORFNHG�EHFDXVH�VRPH�RI�LWV
SUHGHFHVVRU� XQLWV� KDYH� QRW� EHHQ� DFFRPSOLVKHG� \HW��$Q� DUURZ� IURP� QRGH�$� WR� QRGH� %
LQGLFDWHV� WKDW� XQLW� $� KDV� WR� EH� SHUIRUPHG� EHIRUH� XQLW� %�� 7KH� VWDWHV� RI� WKH� XQLWV� DUH
DXWRPDWLFDOO\�XSGDWHG�E\�&$&786�DV�WKH�XVHU�FRPSOHWHV�WKH�FRXUVH�
6HFRQG��D�SURSRVDO�RI�D�VHTXHQFLQJ�RI�XQLWV�IRU�WKH�FRXUVH�LV�JHQHUDWHG��DV�VKRZQ�LQ

)LJXUH����ULJKW���,Q�WKLV�SURSRVDO��ZKHQ�D�QRGH�LV�YLVLWHG�DOO�LWV�SUHGHFHVVRUV�KDYH�DOUHDG\
EHHQ�YLVLWHG��VR�WKDW�LW�ZLOO�QHYHU�EH�WKH�FDVH�WKDW�WKH�XVHU�WULHV�WR�DFFHVV�D�EORFNHG�XQLW�

)LJXUH�(UURU��8QNQRZQ�VZLWFK�DUJXPHQW���7XWRULDO�ERRN�JUDSK�DQG�SURSRVDO�

$IWHUZDUGV��DV�PDQ\�FKDSWHUV�DV�SHGDJRJLF�XQLWV�LQ�WKH�WXWRULDO�DUH�SUHVHQWHG��)LJXUH
���OHIW���(DFK�XQLW�LQFRUSRUDWHV�VRPH�WXWRULQJ�VHVVLRQV�DQG��SUREDEO\��VRPH�VFHQDULRV�WR
H[HFXWH�� 7KH� SDJH� OD\RXW� LQFOXGHV� H[SODQDWLRQV� DERXW� WKH� WXWRULQJ� VHVVLRQV�� WKH
VFHQDULRV� WR� EH� H[HFXWHG� DQG� LPDJHV�� &$&786� DXWRPDWLFDOO\� JHQHUDWHV� H[SODQDWLRQV
LQGLFDWLQJ� WKH�XVHUV� WKH�GLIIHUHQW� WKLQJV� WR�EH� GRQH�� GXULQJ� WKH� H[HFXWLRQ� RI� WKDW� XQLW�



IURP� WKH� UHIHUHQFHV� RI� WKH� WDVNV� WR� EH� WDXJKW��2I� FRXUVH�� WKLV� DXWRPDWLFDOO\� JHQHUDWHG
H[SODQDWLRQV�DUH�IXOO\�FXVWRPL]DEOH�E\�WKH�GHVLJQHUV�
)LQDOO\��&$&786�DXWRPDWLFDOO\�JHQHUDWHV�D�WDVN�JORVVDU\��)LJXUH����ULJKW��DW�WKH�HQG�RI

WKH�ERRN��ZKHUH�HYHU\�WDVN�EHLQJ�WDXJKW�LQ�WKH�FRXUVH�FDQ�EH�IRXQG��(DFK�HQWU\�UHODWHV�D
WDVN�ZLWK�WKH�OLVW�RI�XQLWV�FRQWDLQLQJ�WXWRULQJ�DERXW�LW��DQG�D�K\SHUOLQN�DOORZV�WR�HDVLO\
DFFHVV� WKRVH�XQLWV��7KHQ�� WKH�SURFHVV�RI�VHDUFKLQJ�DERXW� D�FHUWDLQ� WDVN� LV� UHGXFHG� WR�D
ORRN�XS�SURFHVV�DQG� WR� IROORZ�D�K\SHUOLQN��7KLV�JORVVDU\� LV� WUDQVSDUHQWO\�PDQDJHG�E\
&$&786��VR�WKH�GHVLJQHU�GRHV�QRW�KDYH�WR�ZRUU\�DERXW�XSGDWLQJ�LW�

)LJXUH�(UURU��8QNQRZQ�VZLWFK�DUJXPHQW���7XWRULDO�ERRN�XQLW�DQG�WDVN�JORVVDU\�

����7XWRULDO�H[HFXWLRQ�

&$&786�DOORZV�H[HFXWLQJ�VRPH�SDUWV�RI�WKH�ERRN�WR�WHDFK�D�XVHU�KRZ�WR�SHUIRUP�VRPH
XVHU� WDVNV�XVLQJ� DQ� LQWHUDFWLYH� VRIWZDUH� DSSOLFDWLRQ��7KH� H[HFXWLRQ� RI� WXWRULDO� FRXUVHV
FDQ�EH�DOVR�XVHG�E\�FRXUVH�GHVLJQHUV�WR�WHVW�DQG�GHEXJ�WKHP�DW�GHYHORSPHQW�WLPH�
6RPH�VHFWLRQV�RI�WKH�ERRN�KDYH�D�JURXS�RI�LQVWUXFWLRQV�DVVRFLDWHG��,QVWUXFWLRQV�LQ�WKLV

HQYLURQPHQW� FDQ� EH� FODVVLILHG� LQ� WKUHH� JURXSV�� 7KH� ILUVW� RQH� LQFOXGHV� WKRVH� IRU
VSHFLI\LQJ� WDVN�WHDFKLQJ� DFWLYLWLHV�� SUHSDULQJ� VXLWDEOH� VFHQDULRV� WR� SUDFWLFH� ZLWK�� DQG
VKRZLQJ� XVHUV� LQIRUPDWLRQ� DERXW� WKHLU� SHUIRUPDQFH�� 7KLV� NLQG� RI� LQVWUXFWLRQV� KDV� DQ
LPPHGLDWH� IHHGEDFN� RQ� WKH� DSSOLFDWLRQ� LQWHUIDFH�� 7KH� VHFRQG� RQHV� GR� QRW� KDYH� DQ
LPPHGLDWH� IHHGEDFN� WRZDUGV� WKH� XVHU�� DQG� LQFOXGHV� ORZ�OHYHO� VSHFLILFDWLRQV� VXFK� DV
YDULDEOH�DVVLJQPHQWV�RU�LQVWUXFWLRQV�DLPLQJ�WR�IRUPDW�WKH�FRXUVH��XQLW�GHVFULSWLRQV��XQLW
WLWOHV�� LPDJHV�� DQG� VR� RQ��� 7KLV� JURXS� DOVR� LQFOXGHV� FRQWURO� VWUXFWXUHV� VXFK� DV� ORRSV�
FRQGLWLRQDO�EORFNV�RU�UDQGRP�H[HFXWLRQ�EORFNV��)LQDOO\��D�WKLUG�JURXS�FRQWUROV�KRZ�WKH
VFHQDULR�H[HFXWLRQ�PRGXOH�DQG�$GYDQFHG�+$76�RSHUDWH��LQFOXGLQJ�VHWWLQJ�WKH�GHJUHH�RI
IOH[LELOLW\� IRU� WKH� WXWRULQJ�PRGXOH�� WKH� TXDQWLW\� RI� PHVVDJHV� WR� EH� VKRZQ� GXULQJ� WKH
WHDFKLQJ�DFWLYLWLHV�RU�WKH�VFHQDULR�H[HFXWLRQ�VSHHG�
7KH� H[HFXWDEOH� VHFWLRQV� RI� DQ� LQWHUDFWLYH� WXWRULDO� FRXUVH� ERRN� DUH� WKH� SHGDJRJLFDO

XQLWV�DQG�WKH�SURSRVDO�VHFWLRQ�
7KH�SDJHV�RI�WKH�SHGDJRJLFDO�XQLWV�XVXDOO\�FRQWDLQ�WDVN�WHDFKLQJ�DFWLYLWLHV��H[DPSOHV

RI� SUHGHILQHG� WDVNV�� VFHQDULR� SUHSDUDWLRQ� LQVWUXFWLRQV� DQG� IHHGEDFN�PHVVDJHV� IRU� WKH
XVHUV��7KHVH�NLQG�RI�LQVWUXFWLRQV�DUH�DGHTXDWHO\�UHODWHG�E\�WKH�XVH�RI�GLIIHUHQW�W\SHV�RI
FRQWURO�VWUXFWXUHV�
)RU�H[DPSOH�� LQ�RXU�FRXUVH� IRU�6FKRRGXOH� WKHUH� LV�D�XQLW� WKDW�H[SODLQV�KRZ� WR�DGG�D

QHZ� WHDFKLQJ� DVVLJQPHQW�� ,Q� WKLV� XQLW�� WKH� ILUVW� WKLQJ� WKH� WXWRULDO� FRXUVH� SHUIRUPV� LV
SUHSDULQJ� D� VFHQDULR�� 7KLV� VFHQDULR� DGGV� VRPH� GHIDXOW� WHDFKHUV�� VXEMHFWV�� JURXSV� DQG
FODVVURRPV�� ,Q� WKLV� ZD\�� ZH� DUH� VXUH� WKH� XVHU� ZLOO� QRW� KDYH� DQ\� SUREOHP� GXULQJ� WKH



SUDFWLFH�� EHFDXVH� RI� D� ODFN� RI� SUHYLRXV� LQIRUPDWLRQ� LQ� WKH� 6FKRRGXOH� GDWDEDVH�
([HFXWLQJ� WKLV� ILUVW� VWHS�RI� WKLV�XQLW�ZLOO� FDXVH�&$&786� WR� DVN� WKH� VFHQDULR� H[HFXWLRQ
PRGXOH� WR�SUHSDUH� WKH�VFHQDULR�� LQ�RUGHU� WR� DGG�GHIDXOW� LQIRUPDWLRQ� WR� WKH� DSSOLFDWLRQ
GDWDEDVH��2I� FRXUVH�� WKH�XVHU�PD\�FKRRVH� WR�XVH�KHU�KLV�RZQ�ZRUN� FRQWH[W� LQVWHDG� RI
SUHSDULQJ�WKH�VFHQDULR�SURYLGHG�E\�WKH�GHVLJQHU��$IWHU�WKLV��WKH�XQLW�ZLOO�WHDFK�WKH�XVHU
KRZ� WR� LQVHUW� D� QHZ� WHDFKLQJ� DVVLJQPHQW� WR� WKH� 6FKRRGXOH� GDWDEDVH�� 7KLV� WHDFKLQJ
DFWLYLW\�ZLOO�EH�GRQH�XQGHU�WKH�VXSHUYLVLRQ�RI�WKH�$GYDQFHG�+$76�WXWRULQJ�FRPSRQHQW�
ZKLFK�ZLOO�H[SODLQ�WKH�WDVN�WR�WKH�XVHU�DQG�ZLOO�WHOO�KHU�KLP�ZKHWKHU�KHU�KLV�DFWLRQV�DUH
FRUUHFWO\� SHUIRUPHG�� )LQDOO\�� RQFH� WKH� XVHU� ZRXOG� KDYH� VXFFHVVIXOO\� LQVHUWHG� D� QHZ
WHDFKLQJ�DVVLJQPHQW��WKH�WXWRULDO�FRXUVH�ZLOO�JLYH�WKH�XVHU�VRPH�IHHGEDFN�DERXW�WKH�WDVN
WKDW� KDV� EHHQ� MXVW� SHUIRUPHG�� E\� PHDQV� RI� D� IHHGEDFN� PHVVDJH� WKDW� LQFOXGHV� WKH
SDUDPHWHU�YDOXHV�RI�WKH�QHZ�WHDFKLQJ�DVVLJQPHQW�DGGHG�
:KHQ� WKH�XVHU�DGHTXDWHO\�DFFRPSOLVKHV� WKH�SHGDJRJLFDO�FRQWHQWV�RI� D�XQLW��&$&786

DXWRPDWLFDOO\� XSGDWHV� WKH� VWDWH� RI� WKDW� XQLW�� HQDEOLQJ� WKH� DFFHVV� WR� LWV� VXFFHHGLQJ
FKDSWHUV�� LI� DSSURSULDWH�� :KHQ� D� XQLW� LV� GLVDEOHG�� &$&786� ZLOO� QRW� SHUPLW� SXSLOV� WR
H[HFXWH� LW�� &$&786� VKRZV� XQGHU� HDFK� XQLW� WLWOH� LWV� VWDWH�� 
%ORFNHG� XQLW�� 
$OUHDG\
SHUIRUPHG¶�� µ$FFHVVLEOH�XQLW¶�RU� µ%HLQJ�SHUIRUPHG¶��'XULQJ� D�XQLW� H[HFXWLRQ��&$&786
UHPDUNV� DW� HDFK�PRPHQW� WKH� LQVWUXFWLRQ� EHLQJ� DFFRPSOLVKHG�� VR� WKDW� WKH� XVHU� DOZD\V
NQRZV� KRZ� PXFK� V�KH� KDV� DOUHDG\� SHUIRUPHG� DQG� KRZ� PXFK� UHPDLQV� WR� EH
DFFRPSOLVKHG�
$V� SUHYLRXVO\� PHQWLRQHG�� WKH� SURSRVDO� SDJH� LV� DOVR� H[HFXWDEOH�� DQG� LWV� H[HFXWLRQ

PHDQV�WKH�VXFFHVVLYH�H[HFXWLRQ��DFFRUGLQJ�WR�WKH�RUGHU�EHLQJ�VKRZQ��RI�WKH�SHGDJRJLFDO
XQLWV�LQ�WKH�FRXUVH��%\�H[HFXWLQJ�WKH�SURSRVDO�SDJH��&$&786�PDNHV�WKH�XQLW�SUHFHGHQFH
JUDSK� WUDQVSDUHQW� WR� WKH� XVHU�� VR� WKDW� V�KH� ZLOO� QHYHU� WU\� WR� H[HFXWH� D� XQLW� ZKRVH
H[HFXWLRQ�LV�EORFNHG�

���%HQHILWV�DQG�)XWXUH�:RUN

:H�KDYH�GHVFULEHG�KRZ�WKH�PRGHO�EDVHG�XVHU�LQWHUIDFH�GHVLJQ�WHFKQRORJ\�FDQ�EH�XVHG
HIIHFWLYHO\� WR�JHQHUDWH�G\QDPLF� DQG� LQWHUDFWLYH�FRXUVHV� IRU� VRIWZDUH� DSSOLFDWLRQV��7KH
WXWRULDO� FRXUVHV�SURGXFHG�ZLWK� WKLV� WHFKQRORJ\�RYHUFRPH�PDQ\�RI� WKH�PRVW� LPSRUWDQW
SUREOHPV�UHODWHG�WR�WKH�FXUUHQW�V\VWHPV�IRU�WXWRULQJ�JHQHUDWLRQ�
:H� KDYH� VXPPDUL]HG� WKH� FDSDELOLWLHV� RI� WKH� $GYDQFHG�+$76� WXWRULQJ� V\VWHP� WKDW

PDNH�LW�D�VXLWDEOH�WRRO�IRU�EXLOGLQJ�WXWRULDO�FRXUVHV��7KLV�PRGXOH�SURYLGHV�WKH�XVHU�ZLWK
G\QDPLF� WXWRULQJ�� XSGDWLQJ� WKH� WXWRULQJ� PHVVDJHV� DFFRUGLQJ� WR� ZKDW� V�KH� QHHGV� WR
SHUIRUP�DW�HDFK�PRPHQW��DQG�RIIHULQJ�IHHGEDFN�DERXW�ZKDW�KDV�EHHQ�SUHYLRXVO\�GRQH�
WKURXJK� JUDSKLF� UHIHUHQFHV� WR� WKH� DSSOLFDWLRQ� LQWHUIDFH�� 7KDQNV� WR� WKLV� PRGXOH�� WKH
V\VWHP� RYHUFRPHV� VRPH� RI� WKH� PDLQ� GUDZEDFNV� LQ� FXUUHQW� WHDFKLQJ� V\VWHPV�� 7KH
DEVWUDFWLRQ�OHYHO�RI�WKH�H[SODQDWLRQV�LV�KLJKHU��GXH�WR�WKH�KLHUDUFKLFDO�QDWXUH�RI�WKH�WDVN
PRGHOV� WKH� V\VWHP� LV� EDVHG� RQ�� 7KH� WXWRU� FRPSRQHQW� LV� PRUH� LQWHJUDWHG� ZLWK� WKH
DSSOLFDWLRQ��VLQFH�LW�LV�DEOH�WR�UHDVRQ�DERXW�WKH�DSSOLFDWLRQ�LQWHUIDFH�WR�SURYLGH�JUDSKLFDO
IHHGEDFN�� 0RUHRYHU�� WKH� $GYDQFHG�+$76� EHKDYLRU� SURYLGHV� D� G\QDPLF� VW\OH� WR� WKH
H[SODQDWLRQV��)LQDOO\��DV�WKH�V\VWHP�LV�EDVHG�RQ�D�UXQ�WLPH�WDVN�PDQDJHPHQW�V\VWHP��LW
LV�DEOH�WR�IROORZ�XS�XVHU�DFWLRQV�DQG�WR�SURYLGH�IHHGEDFN�DERXW�XVHU�DFWLYLW\�
:H�KDYH�DOVR�VXPPDUL]HG�WKH�VFHQDULR�H[HFXWLRQ�PRGXOH��D�VXEV\VWHP�WR�SURYLGH�WKH

GHVLJQHUV� ZLWK� VXSSRUW� IRU� SUHSDULQJ� DSSURSULDWH� VFHQDULRV� WR� SUDFWLFH� ZLWK�� 7KLV
PRGXOH� DOVR� WHDFKHV� WKH� SXSLO� E\� VKRZLQJ� KHU�KLP� KRZ� WR� FDUU\� RXW� WKH� WDVNV� EHLQJ
SHUIRUPHG��DQG�LWV�RSHUDWLRQ�HQVXUHV�WKH�SRVVLELOLW\�RI�WHDFKLQJ�WKH�WDVNV�RI�WKH�WXWRULDO�



:H�KDYH�GHVFULEHG�WKH�DUFKLWHFWXUH�RI�$7206��WKH�XVHU�WDVN�PRGHO�UXQ�WLPH�PDQDJHU
WKDW�SURYLGHV�RXU�FRXUVH�JHQHUDWLRQ�DUFKLWHFWXUH�ZLWK�WDVN�RULHQWHG�VXSSRUW��7KH�XVH�RI
XVHU�WDVN�PRGHOV�GUDVWLFDOO\�UHGXFHV�WKH�PDLQWHQDQFH�FRVWV�RI�WKH�WXWRULDO�FRXUVHV��VLQFH
LW� LV� DOPRVW� UHGXFHG� WR�PDLQWDLQ� WKH�PRGHOV��:H� KDYH� VKRZQ� KRZ� WKLV� WDVN�PDQDJHU
IDFHV�WKH�JHQHUDWLRQ�RI�WKH�WDVN�PRGHOV�E\�XVLQJ�LQWHUDFWLYH�WHFKQLTXHV��,W�ZRXOG�EH�YHU\
LQWHUHVWLQJ� WR� LPSURYH� WKLV� VSHFLILFDWLRQ� E\� PHDQV� RI� LQGXFWLYH� WHFKQLTXHV� VXFK� DV
JUDPPDU�LQGXFWLRQ��0DXOVE\��������RU� WR�LQWHJUDWH�D�PRUH�SRZHUIXO�PDFKLQH�OHDUQLQJ
DOJRULWKP�ZLWK�707��VXFK�DV�,'���4XLQODQ��������WR�JHQHUDWH�PRUH�FRPSOH[�PRGHOV�
:H� KDYH� LQWURGXFHG� &$&786�� DQ� LPSOHPHQWDWLRQ� RI� DQ� LQWHUDFWLYH� LQWHUIDFH� WR

IDFLOLWDWH� WKH� DFFHVV� WR� WKH� $GYDQFHG�+$76� WXWRULQJ� VXEV\VWHP� DQG� WKH� VFHQDULR
H[HFXWLRQ�PRGXOH��7KLV� LQWHUIDFH�SURYLGHV�DXWRPDWLF�VXSSRUW�IRU�EXLOGLQJ�WXWRULDOV� LQ�D
IXOO\� LQWHUDFWLYH� ZD\�� UHGXFLQJ� WKH� GHYHORSPHQW� FRVWV� RI� WKH� WXWRULQJ� FRXUVHV�� 7KLV
LQWHUIDFH�DLPV�WR�LQWHJUDWH�VHUYLFHV�RULHQWHG�ERWK�WR�WXWRULDO�FRXUVH�GHVLJQHUV�DQG�SXSLOV�
ZKLOH�LVRODWLQJ�WKH�GLUHFW�DFFHVV�WR�$GYDQFHG�+$76�DQG�WKH�VFHQDULR�H[HFXWLRQ�PRGXOH�
)LQDOO\��ZH�ZRXOG�OLNH� WR�SRUW�&$&786� WR�D�FOLHQW�VHUYHU�EDVHG�SODWIRUP��DW� OHDVW� WKH

SDUW�UHODWHG�ZLWK�WKH�FRXUVH�H[HFXWLRQ��2XU�DLP�LV�WR�IDFLOLWDWH� WKH�JHQHUDWLRQ�RI�PXOWL�
XVHU�GLVWULEXWHG�FRXUVHV�WKDW�FDQ�EH�VLPXOWDQHRXVO\�H[HFXWHG�E\�VHYHUDO�SXSLOV�XQGHU�WKH
VXSHUYLVLRQ�RI�D�KXPDQ�WXWRU�ZKR�FRXOG�WDNH�GHFLVLRQV�DW�DQ\�PRPHQW�DERXW�WKH�IXWXUH
H[HFXWLRQ�RI�WKH�FRXUVHV��,Q�WKLV�VHQVH��VRPH�ZRUN�KDV�EHHQ�DOUHDG\�GRQH��7KXV���*DUFtD
������LQWURGXFHV�D�GLVWULEXWHG�LPSOHPHQWDWLRQ�RI�WKH�$7206�WDVN�PDQDJHPHQW�V\VWHP�
ZKLFK�LV�RULHQWHG�WR�PDQDJH�ZRUNIORZV�

$FNQRZOHGJHPHQWV

6SHFLDO�WKDQNV�WR�5REHUWR�0RUL\yQ�IRU�KLV�H[WHQVLYH�UHPDUNV�RQ�WKH�LGHDV�RI�WKLV�SDSHU�
7KLV�ZRUN�KDV�EHHQ�SDUWLDOO\�VXSSRUWHG�E\� WKH�3ODQ�1DFLRQDO�GH� ,QYHVWLJDFLyQ��SURMHFW
QXPEHUV�7,&��������&���������DQG�7(/��������
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&RQWUHUDV�� -�� DQG� 6DL]�� )�� ³$� )UDPHZRUN� IRU� WKH� $XWRPDWLF� *HQHUDWLRQ� RI� 6RIWZDUH
7XWRULQJ´�� ,Q� 3URFHHGLQJV� &$'8,
���� &RPSXWHU�$LGHG� 'HVLJQ� RI� 8VHU� ,QWHUIDFHV�
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&RQWUHUDV��-��³$�)UDPHZRUN�IRU�WKH�$XWRPDWLF�*HQHUDWLRQ�RI�6RIWZDUH�7XWRULQJ´��3KG�
7KHVLV��8QLYHUVLWp�5HQp�'HVFDUWHV��3DULV�������

&\SKHU�� $�� ³:DWFK�:KDW� ,� GR�� 3URJUDPPLQJ� E\� 'HPRQVWUDWLRQ´�� 0,7� SUHVV� �HG�� $�
&\SKHU���&DPEULGJH��0D���86$�������

)ROH\�� -�'��� *LEEV�� &��� .LP�� :�&��� DQG� .RYDFHYLF�� 6�� ³$� .QRZOHGJH�EDVHG� 8VHU
,QWHUIDFH�0DQDJHPHQW�6\VWHP´��+XPDQ�)DFWRUV�LQ�&RPSXWLQJ�6\VWHPV��3URFHHGLQJV
&+,
���������



*DUFtD�� )��� &RQWUHUDV�� -��� 5RGUtJXH]�� 3�� DQG�0RUL\yQ�� 5�� ³+HOS� *HQHUDWLRQ� IRU� 7DVN
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�����
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����%LOEDR��2FWREHU������

*DUFtD��)�� DQG�0RUL\yQ��5�� ³$�)UDPHZRUN� IRU�'LVWULEXWHG�7DVN�0DQDJHPHQW´��7KLUG
$UJHQWLQH� 6\PSRVLXP� RQ� 2EMHFW� 2ULHQWDWLRQ�� $622¶���� %XHQRV� $LUHV�� $UJHQWLQD�
6HSWHPEHU������

-RKQVRQ��3���-RKQVRQ��+��DQG�:LOVRQ��6���³5DSLG�3URWRW\SLQJ�RI�8VHU�,QWHUIDFHV�GULYHQ
E\�7DVN�0RGHOV´�� ,Q�6FHQDULR�%DVHG�'HVLJQ��(QYLVLRQLQJ�:RUN�DQG�7HFKQRORJ\� LQ
6\VWHP� 'HYHORSPHQW�� -�� &DUUROO� �HG���� -RKQ� :LOH\� 	� 6RQV�� SS�� ��������� /RQGRQ�
�����

0DXOVE\��'��³,QGXFWLYH�7DVN�0RGHOOLQJ�IRU�8VHU�,QWHUIDFH�&XVWRPL]DWLRQ´��3URFHHGLQJV
,8,
����,QWHOOLJHQW�8VHU�,QWHUIDFHV��2UODQGR��)ORULGD�������

0D[ZHOO�� -�7�� DQG� .DSODQ�� 5�� 0�� �7KH� LQWHUIDFH� EHWZHHQ� SKUDVDO� DQG� IXQFWLRQDO
FRQVWUDLQWV���&RPSXWDWLRQDO�/LQJXLVWLFV��QR���������

0LWFKHOO��7�0��³*HQHUDOL]DWLRQ�DV�6HDUFK´��$UWLILFLDO�,QWHOOLJHQFH�����������������������

3DQJROL�� 6�� DQG� � 3DWHUQy�� )�� ³$XWRPDWLF� *HQHUDWLRQ� RI� 7DVN�RULHQWHG� +HOS´�� ,Q
3URFHHGLQJV�8,67
����3LWWVEXUJK��$&0�3UHVV�������

4XLQODQ��-�5��³,QGXFWLRQ�RI�'HFLVLRQ�7UHHV´��0DFKLQH�/HDUQLQJ���������������������

3XHUWD�� $�5�� ³6XSSRUWLQJ� 8VHU�&HQWHUHG� 'HVLJQ� RI� $GDSWLYH� 8VHU� ,QWHUIDFHV� 9LD
,QWHUIDFH�0RGHOV´��)LUVW�$QQXDO�:RUNVKRS�2Q�5HDO�7LPH�,QWHOOLJHQW�8VHU� ,QWHUIDFHV
)RU�'HFLVLRQ�6XSSRUW�$QG�,QIRUPDWLRQ�9LVXDOL]DWLRQ��6DQ�)UDQFLVFR��-DQXDU\������

5RGUtJXH]��3���*DUFtD��)���&RQWUHUDV��-��DQG�0RUL\yQ��5��³3DUVLQJ�7HFKQLTXHV�IRU�8VHU�
7DVN�5HFRJQLWLRQ´���WK�,QWHUQDWLRQDO�:RUNVKRS�RQ�$GYDQFHV�LQ�)XQFWLRQDO�0RGHOLQJ
RI�&RPSOH[�7HFKQLFDO�6\VWHPV��3DULV��)UDQFH���-XOLR������

6XNDYLUL\D��3��DQG�)ROH\��-�'��³&RXSOLQJ�D�8,�)UDPHZRUN�ZLWK�$XWRPDWLF�*HQHUDWLRQ�RI
&RQWH[W�6HQVLWLYH�$QLPDWHG�+HOS´��LQ�3URFHHGLQJV�8,67¶����$&0�3UHVV�������

6]HNHO\��3���/XR��3��DQG�1HFKHV��5��³%H\RQG�,QWHUIDFH�%XLOGHUV��0RGHO�%DVHG�,QWHUIDFH
7RROV´��3URFHHGLQJV�RI�,17(5&+,
����������SS����������

9DQGHUGRQFNW�� -�� ³.QRZOHGJH�%DVHG� 6\VWHPV� IRU� $XWRPDWHG� 8VHU�,QWHUIDFH
*HQHUDWLRQ�� WKH� 75,'(17� ([SHULHQFH´�� 7HFKQLFDO� 5HSRUW� 53��������� )DFXOWpV
8QLYHUVLWDLUHV�1RWUH�'DPH�GH�OD�3DL[��,QVWLWXW�G¶,QIRUPDWLTXH��1DPXU�������



=HLOLJHU��5��DQG�.RVELH��'�� ³$XWRPDWLQJ�7DVNV� IRU�*URXSV�RI�8VHUV��$�6\VWHP�:LGH
³(SLSK\WH´� $SSURDFK�� LQ� ,17(5$&7¶��� �HG�� 6�� +RZDUG�� -�� +DPPRQG� DQG� *�
/\QGJDDUG���&KDSPDQ�	�+DOO�3UHVV��,),3���6\GQH\�������


