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0RWLYDWLRQ
,Q� WKH� ODVW� IHZ� \HDUV� VSRNHQ� LQWHUIDFHV� DUH� RIWHQ� XVHG� LQ� WKH� WHOHSKRQH�EDVHG� TXHU\LQJ
V\VWHPV�� YRLFH�FRQWUROOHG� V\VWHPV�� HWF�� )RU� WKH� YLVXDOO\� LPSDLUHG� XVHUV� RU� XVHUV� ZLWK� RWKHU
GLVDELOLWLHV� WKH\� FDQ� EULQJ� QHZ� RSSRUWXQLWLHV� WR� RYHUFRPH� VRPH� RI� WKH� GLIILFXOWLHV� UHVXOWHG
IURP�WKHLU�KDQGLFDS��$W�/DERUDWRU\�RI�$FRXVWLFV�DQG�3KRQHWLFV�DW�0DVDU\N�8QLYHUVLW\�ZH�DUH
GHYHORSLQJ� SURJUDPPLQJ� HQYLURQPHQWV� IRU� YDULRXV� ODQJXDJHV� WKDW� IDFLOLWDWH� WKH� WDVN
RI�SURJUDPPLQJ� IRU�EOLQG� SURJUDPPHUV� DV� WKH� FRQYHQWLRQDO� SURJUDPPLQJ� HQYLURQPHQWV� DUH
H[WUHPHO\�LQFRQYHQLHQW�IRU�WKHP�>����@�

+HUH�ZH� SUHVHQW� D� GLDORJXH� FRQFHSWLRQ� RI� VSRNHQ� SURJUDPPLQJ� HQYLURQPHQW� IRU� 3URORJ
ODQJXDJH�WKDW�LV�GHVLJQHG�IRU�YLVXDOO\�LPSDLUHG�SURJUDPPHUV��,W�DGGUHVVHV�VSHFLILF�LVVXHV�WKDW
DULVH� LQ�SURFHVV�RI�SURJUDPPLQJ�E\�PHDQV�RI� VSRNHQ� LQWHUIDFH�ZLWKRXW�SRVVLELOLW\�RI�YLVXDO
FKHFNLQJ��$GYDQWDJHV�DQG�SUREOHPV�UHODWHG�WR�VHTXHQWLDO�LQSXW��VWUXFWXUHG�LQSXW��DQG�VHPDQWLF
LQSXW�DUH�FRPSDUHG�

(PSOR\PHQW� RI� VSRNHQ� LQWHUIDFH� LQ� WKH� DSSOLFDWLRQV� ZKHUH� JUDSKLFDO� LQWHUIDFH� LV
VHUYLFHDEOH�QHHGV�VSHFLDO�WHFKQLTXHV�DQG�VWUDWHJLHV�WR�EH�DGRSWHG��,Q�WKH�FDVH�RI�SURJUDPPLQJ
E\�PHDQV�RI�VSRNHQ� LQWHUIDFH� WKH�FRPPXQLFDWLRQ�EHWZHHQ� WKH�XVHU� DQG� WKH� V\VWHP� LQYROYHV
VHYHUDO� LQWHUIHULQJ� DUHDV� DQG� OHYHOV²LQSXW� RI� WH[W� �VRXUFH� FRGH��� VSHHFK� LQIRUPDWLRQDO
IHHGEDFN� SURYLGLQJ� WKH� VRXUFH� FRGH� RYHUYLHZ�� V\VWHP� FRPPDQGV�� KHOS� �H[SOLFDWLRQ�
JXLGDQFH���DQG�PHWDFRPPXQLFDWLRQ��FODULILFDWLRQV��UHSDLUV��

,Q�WKLV�SDSHU�ZH�FRQFHQWUDWH�RXU�DWWHQWLRQ�WR�WKH�ILUVW�WZR�PHQWLRQHG�DUHDV�DQG�ZH�VXJJHVW
WKH� UHSUHVHQWDWLRQ� RI� WKH� WUHDWHG� WH[W� �SURJUDPV� LQ� 3URORJ�� ZKLFK� DOORZ� XV� WR� H[SORLW
DGYDQWDJHV�RI�WKH�VSRNHQ�LQSXW�DQG�WR�FRPSHQVDWH�LPSRVVLELOLW\�RI�YLVXDO�FKHFNLQJ��7KH�PDLQ
JRDOV�DUH
 � HOLPLQDWLRQ�RI�V\QWDFWLF�HUURUV�
 � UHGXFWLRQ�RI�VHPDQWLF�HUURUV�DQG�VXSSRUW�IRU�WKHLU�VHDUFK�DQG�FRUUHFWLRQ��DQG
 � VXSSRUW�IRU�JRRG�RULHQWDWLRQ�LQ�WKH�SURJUDP�VRXUFH�

6HTXHQWLDO�6\QWDFWLF�,QSXW
$�VWUDLJKWIRUZDUG�ZD\�RI�HQWHULQJ�SURJUDP�VRXUFH�FRXOG�EH�SURYLGLQJ�D�XVHU�ZLWK�SRVVLELOLW\
WR�GLFWDWH�WKH�WH[W�LQ�VHTXHQWLDO�PDQQHU��ZRUG�E\�ZRUG��RU��FKDUDFWHU�E\�FKDUDFWHU��LPLWDWLQJ
WKXV� FODVVLFDO� NH\ERDUG� LQSXW�� 7KLV� DSSURDFK� ZLWKRXW� DGGLWLRQDO� DQDO\VLV� GRHV� QRW� VXSSRUW
JRRG�RULHQWDWLRQ�LQ�WH[W�DQG�SURJUDPV�FUHDWHG�LQ�WKLV�ZD\�ZRXOG�EH�YHU\�HUURU�SURQH��2Q�WKH
RWKHU� VLGH�� WKLV� PHWKRG� FDQ� EH� DSSOLFDEOH� LQ� VRPH� FDVHV�� IRU� H[DPSOH� ZKHQ� WKH� WH[W� LV
FRPSOHWHO\� SUHSDUHG� DQG� GRHV� QRW� UHTXLUH�PRGLILFDWLRQ� RU� FRQVLVWV� RI� RQO\� VKRUW� VHTXHQFHV
ZLWKRXW�QHVWLQJ��VHTXHQFHV�ZLWK�DW\SLFDO�RU�ZLWKRXW�DQ\�VWUXFWXUH��7KLV�PRGH�RI�LQSXW�PD\�EH
HPSOR\HG�DOVR�IRU�XQH[SHULHQFHG�VLQJOH�VHVVLRQ�XVHUV��HWF�

6WUXFWXUHG�6\QWDFWLF�,QSXW
0RUH� QDWXUDO� DQG� VDIHU�ZD\�ZRXOG� EH� HQWHULQJ� RI� VHPDQWLF� XQLWV� RI� UHDVRQDEOH� JUDQXODULW\
KDYLQJ� SUHFLVH� V\QWDFWLF� IRUP� FRQVWUXFWHG� DXWRPDWLFDOO\�� 7R� GHWHUPLQH� WKH� VL]H� DQG� WKH
VWUXFWXUH�RI�LQSXW�XQLWV�DV�ZHOO�DV�WKHLU�KLHUDUFK\�ZH�PXVW�WDNH�LQWR�DFFRXQW
 � JUDPPDWLFDO�VWUXFWXUH�RI�SURJUDP�VHQWHQFHV�±�LQ�RUGHU�WR�SUHVHUYH�WKHLU�RULJLQDO�VWUXFWXUH

DQG�WR�SURYLGH�FRUUHFW�V\QWD[�RI�WKH�ILQDO�RXWSXW�WH[W



 � VHPDQWLF�VHFWLRQLQJ�RI�WKH�SURJUDP�±�LQ�RUGHU�WR�DOORZ�FRQYHQLHQW�RUJDQL]DWLRQ
RI�WKH�SURJUDP�DQG�WR�IDFLOLWDWH�RULHQWDWLRQ�LQ�WKH�HQWHUHG�WH[W�IRU�WKH�XVHU

 � KXPDQ�FDSDELOLWLHV�±�LQ�RUGHU�WR�PLQLPL]H�PHPRU\�ORDG�RI�WKH�XVHU�

/DQJXDJH�&RQVWUXFWV�DQG�3URJUDP�8QLWV
,Q�RUGHU�WR�FUHDWH�D�SDUWLFXODU�ODQJXDJH�FRQVWUXFW�ZH�QHHG�WR�VSHFLI\�LWV�QDPH�DQG�FRQWHQW��LWV
H[DFW�ZULWWHQ�IRUP�ZLOO�EH�SURGXFHG�DXWRPDWLFDOO\��6XSSRUW�IRU�PDQLSXODWLRQ�ZLWK�SUHGLFDWHV�
FODXVHV�

6HPDQWLF�,QSXW
$OWKRXJK� FRPSRXQG� WHUP� V\QWD[� LV� WKH� VDPH� �ZLWK� H[FHSWLRQV� OLNH� SUHIL[�� LQIL[�� RU� SRVWIL[
IRUP� IRU� RSHUDWRUV�� OLVW� QRWDWLRQ�� HWF��� RQ� LWV� YDULRXV� SRVLWLRQV� LQ� WKH� ODQJXDJH� FRQVWUXFWV�
WUHDWLQJ� WHUPV� GLIIHUHQWLDOO\� �L�H�� XVLQJ� WHUP¶V� FRQWH[W� LQIRUPDWLRQ� LQ� QDPLQJ� RI� SURFHVVHG
SDUWLFOHV��VXSSRUWV�EHWWHU�RULHQWDWLRQ�LQ�WKH�WH[W��$QRWKHU�KHOSIXO�VWUDWHJ\�LV�WKH�HPSOR\PHQW�RI
PHDQLQJ�RI�WKH�WHUP�HOHPHQWV��7KLV�FDQ�EH�UHDOL]HG�LPSOLFLWO\�YLD�LQWHOOLJHQW�YDULDEOH�DQG�DWRP
QDPLQJ��7KLV�LV�WR�EH�GRQH�E\�WKH�XVHU��EXW�WKH�V\VWHP�FDQ�VXSSRUW�DQG�H[SORLW�SURSHU�QDPLQJ
DQG�WKXV�IDFLOLWDWH�RULHQWDWLRQ�LQ�WHUP�GXULQJ�LWV�FUHDWLRQ��UHDGLQJ��RU�PRGLILFDWLRQ�DV�ZHOO�DV
VHDUFKLQJ�DQG�FKHFNLQJ�RI�LQWHUSUHGLFDWH�UHODWLRQV��UHGXFLQJ�WKXV�WKH�ULVN�RI�VHPDQWLF�HUURUV�
0HDQLQJ�FDQ�EH�LQWURGXFHG�DOVR�H[SOLFLWO\�E\�XVLQJ�ILHOG�QDPHV�IRU�WKH�WHUP�DUJXPHQWV�LQ�WKH
VW\OH�RI�(&/L36H�>�@�OLEUDU\�VWUXFWXUH�SO�RU�E\�PHDQV�RI�SUHGHILQHG�VHQWHQFH�SDWWHUQV�

$W�WKH�SUHVHQW�VWDJH�RI� WKH�V\VWHP�GHYHORSPHQW�� WKH�PHDQLQJ�RI� WHUP�DUJXPHQWV�PXVW�EH
SURYLGHG� E\� WKH� XVHU� LWVHOI� DQG� WKHUHIRUH� LW� LV� DOZD\V� D� WUDGH�RII� LQ� HIILFLHQF\� RI� LQSXW� DQG
HIILFLHQF\�RI� ODWHU�SURFHVVLQJ��3URYLGLQJ� DGGLWLRQDO� LQIRUPDWLRQ� LV� UHFRPPHQGHG�PDLQO\� IRU
WHUPV�UHSUHVHQWLQJ�SUHGLFDWHV�RU�RIWHQ�XVHG�GDWD�� ,W� LV� VXEMHFW�RI� WKH� IXWXUH� UHVHDUFK��KRZ� WR
GHWHFW�DUJXPHQWV�DQG�DSSUR[LPDWH�WKHLU�PHDQLQJ�DXWRPDWLFDOO\�IURP�LQSXW�VHQWHQFHV�

&RQFOXVLRQ

$FNQRZOHGJHPHQW
7KH� UHVHDUFK�KDV�EHHQ�SDUWLDOO\� VXSSRUWHG�E\�&]HFK�0LQLVWU\�RI�(GXFDWLRQ�XQGHU� WKH�*UDQW
96������DQG�E\�*UDQW�$JHQF\�RI�WKH�&]HFK�5HSXEOLF�XQGHU�WKH�*UDQW�������������
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