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$EVWUDFW� 7KLV SDSHU UHSRUWV ZRUN FDUULHG RXW LQ WKH FRQWH[W RI WKH $&76

$9$17, $&��� SURMHFW� DGGUHVVLQJ WKH LVVXH RI SURYLGLQJ DFFHVVLELOLW\ DQG

KLJK TXDOLW\ LQWHUDFWLRQ LQ :HE�EDVHG PXOWLPHGLD DSSOLFDWLRQV DQG VHUYLFHV� WR

SHRSOH ZLWK GLVDELOLWLHV� 7KH ZRUN SUHVHQWHG FRQFHUQV WKH GHVLJQ DQG GHYHORS�

PHQW RI D XVHU LQWHUIDFH FRPSRQHQW� ZKLFK HPSOR\V DGDSWDELOLW\ DQG DGDSWLYLW\

WHFKQLTXHV WR WDLORU LWVHOI WR WKH DELOLWLHV� VNLOOV� UHTXLUHPHQWV DQG SUHIHUHQFHV RI

LQGLYLGXDO XVHUV� WKH GLIIHUHQW FRQWH[WV RI XVH� DQG WKH FKDQJLQJ FKDUDFWHULVWLFV

RI UXQ�WLPH LQWHUDFWLRQ EHWZHHQ WKH XVHU DQG WKH V\VWHP�

���,QWURGXFWLRQ

7KH LQFUHDVLQJ XVH RI ,QWHUQHW DQG WKH :RUOG :LGH :HE DV D SULPDU\ PHGLXP IRU

FRPPXQLFDWLQJ LQIRUPDWLRQ LV FUHDWLQJ QXPHURXV RSSRUWXQLWLHV DQG FKDOOHQJHV IRU WKH

SRSXODWLRQ DW ODUJH� 7KH LPSRUWDQFH RI SURYLGLQJ PHFKDQLVPV IRU GHOLYHULQJ LQIRUPD�

WLRQ WR DOO SRWHQWLDO XVHUV LQ WKH FRQWH[W RI WKH IRUWKFRPLQJ ,QIRUPDWLRQ $JH KDV� WKHUH�

IRUH� LQFUHDVHG VLJQLILFDQWO\� 7KH (& $&76 $9$17, $&��� SURMHFW DLPV WR DGGUHVV

WKH LQWHUDFWLRQ UHTXLUHPHQWV RI GLVDEOHG LQGLYLGXDOV XVLQJ :HE�EDVHG PXOWLPHGLD DS�

SOLFDWLRQV DQG VHUYLFHV� $ORQJ WKHVH OLQHV� RQH RI WKH PDLQ REMHFWLYHV RI WKH ZRUN XQ�

GHUWDNHQ ZLWKLQ WKH $9$17, SURMHFW ZDV WKH GHVLJQ DQG GHYHORSPHQW RI D XVHU LQWHU�

IDFH WKDW ZRXOG SURYLGH HTXLWDEOH DFFHVV DQG TXDOLW\ LQ XVH WR DOO SRWHQWLDO HQG XVHUV�

7KLV SDSHU SUHVHQWV WKH XVHU LQWHUIDFH RI WKH $9$17, V\VWHP� ZKLFK HPSOR\V DGDSW�

DELOLW\ DQG DGDSWLYLW\ WHFKQLTXHV� LQ RUGHU WR SURYLGH DFFHVVLELOLW\ DQG KLJK�TXDOLW\

LQWHUDFWLRQ WR XVHUV ZLWK GLIIHUHQW DELOLWLHV� VNLOOV� UHTXLUHPHQWV DQG SUHIHUHQFHV�

$GDSWDEOH DQG DGDSWLYH V\VWHPV KDYH EHHQ FRQVLGHUHG LQ D ZLGH UDQJH RI UHFHQW UH�

VHDUFK HIIRUWV �H�J� >�� @� >��� @�� 7KH UHOHYDQW OLWHUDWXUH RIIHUV QXPHURXV H[DPSOHV LO�

OXVWUDWLQJ WRROV IRU FRQVWUXFWLQJ DGDSWLYH LQWHUDFWLRQ �H�J� >�� @� >��� @� >��� @�� DQG FDVH

VWXGLHV LQ ZKLFK DGDSWLYH LQWHUIDFH WHFKQRORJ\ KDV LPSURYHG� RU KDV WKH SRWHQWLDO WR

LPSURYH� WKH XVDELOLW\ RI DQ LQWHUDFWLYH V\VWHP �H�J� >�� @� >�� @� >�� @�� 7KLV SDSHU GRHV

QRW DLP WR UHLWHUDWH WKH DUJXPHQWDWLRQ IRU DGDSWLYH LQWHUIDFHV� EXW LQVWHDG WR SUHVHQW

WKH DSSURDFK WDNHQ LQ WKH FRQWH[W RI WKH $9$17, SURMHFW WRZDUGV WKH GHYHORSPHQW RI

DQ DGDSWDEOH DQG DGDSWLYH XVHU LQWHUIDFH WR :HE�EDVHG LQIRUPDWLRQ V\VWHPV�



7KH 8VHU ,QWHUIDFH �8,� RI WKH $9$17, LQIRUPDWLRQ V\VWHP LV D FRPSRQHQW ZKLFK

SURYLGHV LQWHUDFWLYH YLHZV RI DGDSWLYH PXOWLPHGLD :HE GRFXPHQWV� 7KH GLVWLQFWLYH

FKDUDFWHULVWLF RI WKH $9$17, 8, LV LWV FDSDELOLW\ WR G\QDPLFDOO\ WDLORU LWVHOI WR WKH

DELOLWLHV� VNLOOV� UHTXLUHPHQWV DQG SUHIHUHQFHV RI WKH XVHUV� WR WKH GLIIHUHQW FRQWH[WV RI

XVH� DV ZHOO DV WR WKH FKDQJLQJ FKDUDFWHULVWLFV RI XVHUV� DV WKH\ LQWHUDFW ZLWK WKH V\VWHP�

7KH $9$17, 8, DOVR IHDWXUHV LQWHJUDWHG VXSSRUW IRU YDULRXV ³VSHFLDO´ LQSXW DQG RXW�

SXW GHYLFHV� DORQJ ZLWK D QXPEHU RI DSSURSULDWH LQWHUDFWLRQ WHFKQLTXHV WKDW IDFLOLWDWH

WKH LQWHUDFWLRQ RI GLVDEOHG HQG�XVHUV ZLWK WKH V\VWHP� 7KH FDWHJRULHV RI GLVDEOHG XVHUV

VXSSRUWHG LQ WKH FXUUHQW YHUVLRQ RI WKH V\VWHP DUH� SHRSOH ZLWK OLJKW� RU VHYHUH PRWRU

GLVDELOLWLHV� DQG EOLQG SHRSOH� $V WKH GHVLJQ RI WKH 8, KDV IROORZHG WKH SULQFLSOHV RI

GHVLJQ IRU DOO �XVHU LQWHUIDFHV IRU DOO >��� @�� LQFOXVLRQ RI DGGLWLRQDO WDUJHW XVHU JURXSV

LV IDFLOLWDWHG� :KHQ IXQFWLRQLQJ DV SDUW RI WKH $9$17, V\VWHP� WKH 8, LV H[WHUQDOO\

FRQFHLYHG E\ WKH XVHU DV D VSHFLDOLVHG IURQW�HQG WKURXJK ZKLFK DFFHVV WR WKH LQIRUPD�

WLRQ LQ WKH $9$17, PXOWLPHGLD GDWDEDVHV LV DFKLHYHG� 7KH 8, LV DOVR FDSDEOH RI

IXQFWLRQLQJ DV DQ LQGHSHQGHQW :HE EURZVHU� SURYLGLQJ DFFHVV WR WUDGLWLRQDO :HE

GRFXPHQWV WR DEOH� PRWRU�LPSDLUHG DQG EOLQG SHRSOH�

7KLV SDSHU� SUHVHQWV WKH DUFKLWHFWXUH RI WKH $9$17, 8, DQG LWV SODFH LQ WKH RYHUDOO

DUFKLWHFWXUH RI WKH $9$17, LQIRUPDWLRQ V\VWHP �6HFWLRQ ��� 7KHQ� LW PRYHV RQ WR GH�

VFULEH WKH VSHFLDO LQSXW � RXWSXW GHYLFHV VXSSRUWHG DQG WKH PHWKRG XVHG IRU WKHLU LQWH�

JUDWLRQ LQWR WKH V\VWHP �6HFWLRQ ��� 6XEVHTXHQWO\� WKH PHWKRGRORJ\ XVHG WR GHVLJQ WKH

8, LV RXWOLQHG� DQG LWV FRUUHODWLRQ WR WKH 8, DGDSWDWLRQ FDSDELOLWLHV LV GLVFXVVHG �6HF�

WLRQ ��� )ROORZLQJ WKDW� WKH DGDSWDWLRQ PHFKDQLVP GHYHORSHG LV SUHVHQWHG� DQG WKH GLV�

WLQFWLYH FKDUDFWHULVWLFV RI DGDSWDELOLW\ DQG DGDSWLYLW\ DUH DQDO\VHG �6HFWLRQ ��� 7KH SD�

SHU FRQFOXGHV E\ SUHVHQWLQJ D V\QWKHWLF YLHZ RI WKH 8, DQG RXWOLQLQJ D QXPEHU RI HQ�

KDQFHG QDYLJDWLRQ DQG LQWHUDFWLRQ IHDWXUHV GHYHORSHG LQ WKH FRQWH[W RI WKH $9$17,

SURMHFW �6HFWLRQ ���

���$UFKLWHFWXUH�RI�WKH�8VHU�,QWHUIDFH�FRPSRQHQW

7KH $9$17, LQIRUPDWLRQ V\VWHP FRPSULVHV ILYH PDLQ PRGXOHV� �L� D FROOHFWLRQ RI

PXOWLPHGLD GDWDEDVHV ZKLFK DUH DFFHVVHG WKURXJK D FRPPRQ FRPPXQLFDWLRQ LQWHUIDFH

�0XOWLPHGLD 'DWDEDVH ,QWHUIDFH � 0',� DQG SURYLGH PRELOLW\ LQIRUPDWLRQ IRU GLVDEOHG

SHRSOH� �LL� WKH 8VHU 0RGHOOLQJ 6HUYHU �806�� ZKLFK PDLQWDLQV DQG XSGDWHV LQGLYLG�

XDO XVHU SURILOHV� DV ZHOO DV XVHU VWHUHRW\SHV� �LLL� WKH &RQWHQW 0RGHO �&0�� ZKLFK UH�

WDLQV D PHWD�GHVFULSWLRQ RI WKH LQIRUPDWLRQ DYDLODEOH LQ WKH V\VWHP� �LY� WKH +\SHU�

6WUXFWXUH $GDSWRU �+6$�� ZKLFK DGDSWV WKH LQIRUPDWLRQ FRQWHQW� DFFRUGLQJ WR XVHU

FKDUDFWHULVWLFV� DQG� �Y� WKH 8VHU ,QWHUIDFH �8,� FRPSRQHQW� ZKLFK LV FDSDEOH RI WDL�

ORULQJ LWVHOI WR LQGLYLGXDO XVHUV�

7KH UHTXLUHPHQWV RI WKH SURMHFW GLFWDWHG WKH GHYHORSPHQW RI D QHZ H[SHULPHQWDO

IURQW�HQG� ZKLFK ZRXOG QRW EH EDVHG RQ H[LVWLQJ :HE EURZVHU WHFKQRORJ\� WKH PDLQ

UHDVRQV IRU WKDW ZHUH� �L� DOWKRXJK WRGD\¶V FRPPHUFLDOO\ DYDLODEOH EURZVHUV VXSSRUW

FXVWRPLVDELOLW\ WKURXJK ³DGG�RQ´ FRPSRQHQWV� HWF� WKH OHYHO RI DGDSWDWLRQV SODQQHG

ZLWKLQ WKH SURMHFW FRXOG QRW EH HIIHFWHG XVLQJ VXFK DSSURDFKHV �H�J� LQWHJUDWLQJ JXLG�

DQFH LQ V\VWHP GLDORJXHV�� DQG �LL� WKH DFFHVVLELOLW\ UHTXLUHPHQWV SRVHG E\ WKH GLVDEOHG



XVHU FDWHJRULHV DGGUHVVHG ZLWKLQ WKH SURMHFW FRXOG QRW EH PHW� HLWKHU E\ H[LVWLQJ

EURZVHUV LQ LVRODWLRQ� RU WKURXJK WKH XVH RI WKLUG�SDUW\ DVVLVWLYH SURGXFWV� 7R JDLQ D

EHWWHU XQGHUVWDQGLQJ RI WKH LVVXHV LQYROYHG� WKH UHDGHU LV UHIHUUHG WR VHFWLRQ �� ZKLFK

RXWOLQHV VRPH RI WKH DFFHVVLELOLW\ UHTXLUHPHQWV RI HQG XVHUV� LQ WHUPV RI LQSXW DQG RXW�

SXW PHGLD DQG PRGDOLWLHV� DV ZHOO DV WR VHFWLRQV � DQG �� ZKLFK GHVFULEH WKH W\SH DQG

UDQJH RI DGDSWDWLRQV HPSOR\HG ZLWKLQ WKH $9$17, SURMHFW�

7KH 8, FRPSRQHQW LV FRPSRVHG RI VL[ PDLQ VRIWZDUH PRGXOHV �VHH )LJ� ���

− 7KH +773 FRPPXQLFDWLRQV PRGXOH� WKLV LV XVHG WR FRPPXQLFDWH ZLWK WKH +6$ DQG

WKH 0',� WR UHWULHYH WKH LQIRUPDWLRQ FRQWHQW� WKH +773 FRPPXQLFDWLRQV PRGXOH

FDQ DOVR EH XVHG WR FRPPXQLFDWH ZLWK WUDGLWLRQDO +773 VHUYHUV� WKXV SURYLGLQJ IXOO

VWDQGDUG EURZVHU IXQFWLRQDOLW\�

− 7KH .40/ FRPPXQLFDWLRQV PRGXOH� WKLV LV D PRGXOH WKDW HQDEOHV WKH 8, WR FRP�

PXQLFDWH ZLWK WKH 806 �XVLQJ WKH .QRZOHGJH 4XHU\LQJ DQG 0DQLSXODWLRQ /DQ�

JXDJH >��� @�� LQ RUGHU WR H[FKDQJH LQWHUDFWLRQ PRQLWRULQJ LQIRUPDWLRQ� DQG LQIHU�

HQFHV DERXW XVHU VWDWHV DQG LQWHUDFWLRQ VLWXDWLRQV UHVSHFWLYHO\�

− 7KH PRQLWRULQJ PRGXOH� WKH UROH RI WKLV PRGXOH LV WR PRQLWRU XVHU LQWHUDFWLRQ DQG

GLVSDWFK DSSURSULDWH PHVVDJHV WR WKH 806� 7KH LQIRUPDWLRQ VHQW FRQFHUQV ERWK

OH[LFDO DQG V\QWDFWLF DVSHFWV RI WKH LQWHUDFWLRQ� 7KH FRPPXQLFDWLRQ SURWRFROV EH�

WZHHQ WKH 806 DQG WKH 8, LQFRUSRUDWH QHJRWLDWLRQ FDSDELOLWLHV� VR WKDW� DW DQ\ SRLQW

LQ D VHVVLRQ� WKH 806 LV VHQW RQO\ LQIRUPDWLRQ WKDW LV QHFHVVDU\ IRU WKH LQIHUHQFHV LW

DWWHPSWV WR PDNH�

− 7KH DGDSWDWLRQ PHFKDQLVP PRGXOH� WKLV PRGXOH LV UHVSRQVLEOH IRU UHWDLQLQJ DQG

DSSO\LQJ DGDSWDWLRQ UXOHV WKDW FRQFHUQ V\QWDFWLF DQG OH[LFDO� DGDSWDELOLW\ DQG DGDS�

)LJ� �� $UFKLWHFWXUH RI WKH $9$17, 8, FRPSRQHQW



WLYLW\ DW WKH OHYHO RI WKH XVHU LQWHUIDFH� DV ZHOO DV IRU PDLQWDLQLQJ D NQRZOHGJH VSDFH

LQ ZKLFK VWDWLF XVHU LQIRUPDWLRQ DQG G\QDPLFDOO\ LQIHUUHG �E\ WKH 806� XVHU VWDWHV

DQG LQWHUDFWLRQ VLWXDWLRQV DUH KHOG�

− 7KH DGDSWDEOH DQG DGDSWLYH EURZVHU LQWHUIDFH PRGXOH� WKLV PRGXOH LV UHVSRQVLEOH

IRU WKH SUHVHQWDWLRQ RI WKH DFWXDO XVHU LQWHUIDFH RI WKH $9$17, V\VWHP� ,W LQVWDQWL�

DWHV WKH WDVN GHFRPSRVLWLRQ DQG GLDORJXH GHVLJQ� E\ LPSOHPHQWLQJ DOO WKH WDVNV DQG

VW\OHV WKHUHLQ� 7KH GLIIHUHQW GLDORJXH DOWHUQDWLYHV DUH VHOHFWHG IRU H[HFXWLRQ G\�

QDPLFDOO\� E\ FRQVXOWLQJ WKH DGDSWDWLRQ PHFKDQLVP DQG UHFHLYLQJ DSSURSULDWH GHFL�

VLRQV DV D UHSO\�

− 7KH SDJH SUHVHQWDWLRQ DQG LQWHUDFWLRQ PRGXOH� WKLV PRGXOH LV UHVSRQVLEOH IRU SUH�

VHQWLQJ WKH XVHU ZLWK DQ +70/ GRFXPHQW DQG DOORZLQJ IRU LQWHUDFWLRQ ZLWK WKH

HOHPHQWV FRQWDLQHG WKHUHLQ� 7KH PRGDOLW\� DV ZHOO DV RWKHU DVSHFWV RI WKH SUHVHQWD�

WLRQ DUH GHWHUPLQHG WKURXJK XVHU FKDUDFWHULVWLFV� ZLWK WKH DVVLVWDQFH RI WKH DGDSWD�

WLRQ PHFKDQLVP�

− 7KH +70/ SDUVHU PRGXOH� WKLV PRGXOH LPSOHPHQWV DQ +70/ ��� SDUVHU� VSHFLIL�

FDOO\ GHYHORSHG WR FDWHU IRU WKH UHTXLUHPHQWV RI WKH $9$17, V\VWHP� 6SHFLDO PHWD�

WDJ V\QWD[ KDV EHHQ LQWURGXFHG LQ WKH FRQWH[W RI WKH $9$17, V\VWHP� VR WKDW LW LV

SRVVLEOH WR DIIHFW WKH SUHVHQWDWLRQ RI WKH XVHU LQWHUIDFH IURP ZLWKLQ +70/ GRFX�

PHQWV �H�J� LW LV SRVVLEOH WR HQKDQFH WKH FRPPDQG WRROEDU ZLWK QHZ EXWWRQV DQG DV�

VRFLDWHG FRPPDQGV�� $GGLWLRQDOO\� FRQWHQW WDJV KDYH EHHQ LQWURGXFHG� LQ RUGHU WR

VXSSRUW WKH ³LQOLQH´ LQFRUSRUDWLRQ RI PXOWLPHGLD FRQWHQW �DXGLR DQG YLGHR� LQ

+70/ GRFXPHQWV� 7KH FXUUHQW LPSOHPHQWDWLRQ RI WKH $9$17, XVHU LQWHUIDFH GRHV

QRW LQFOXGH VXSSRUW IRU VFULSWLQJ ODQJXDJHV �H�J� -DYDVFULSW�� RU H[WHQVLRQV WR

+70/� FRPPRQO\ VXSSRUWHG E\ FRPPHUFLDO :HE�EURZVLQJ DSSOLFDWLRQV �H�J�

IUDPHV��

���,QWHJUDWLRQ�RI�,QSXW���2XWSXW�'HYLFHV

7KH SUREOHPV WKDW WKH WDUJHW XVHU FDWHJRULHV IDFH DW WKH WHUPLQDO OHYHO PDLQO\ FRQFHUQ�

�L� WKH RXWSXW GHYLFHV DQG WKH FRPSDWLELOLW\ RI WKH SUHVHQWDWLRQ PHGLXP� �LL� WKH LQSXW

GHYLFHV DQG PHWKRGV� DQG� �LLL� WKH FRPSOH[ RSHUDWLRQDO SURFHGXUHV UHTXLUHG WR FRQWURO

WKH WHUPLQDO� ,Q RUGHU WR DGGUHVV WKHVH SUREOHPV ZLWKLQ WKH 8, FRPSRQHQW� VSHFLDO

VRIWZDUH DQG KDUGZDUH PRGXOHV KDYH EHHQ LQWHJUDWHG LQ WKH WHUPLQDO� )XUWKHUPRUH�

DOWHUQDWLYH LQWHUDFWLRQ WHFKQLTXHV KDYH EHHQ EXLOW LQWR WKH XVHU LQWHUIDFH� WR IDFLOLWDWH

WKH SURFHVV RI FRQWUROOLQJ WKH UHVXOWLQJ WHUPLQDO FRQILJXUDWLRQV DQG LQWHUDFWLQJ ZLWK WKH

V\VWHP�

7KH LPSOHPHQWDWLRQ RI WKH WHUPLQDO DGDSWDWLRQV KDV DGRSWHG DQ DUFKLWHFWXUH IRU WKH

LQWHJUDWLRQ RI VSHFLDO ,�2 GHYLFHV� ZKHUHE\ DQ DGGLWLRQDO 'HYLFH 6RIWZDUH /D\HU

�'6/� SURYLGHV D ZD\ WR XQLIRUPO\ FRQWURO� DQG FRPPXQLFDWH ZLWK� VSHFLDO KDUGZDUH

DQG DFFRPSDQ\LQJ VRIWZDUH� 7KLV VRIWZDUH OD\HU DOVR DOORZV WKH SDUDOOHO RSHUDWLRQ RI

GLIIHUHQW ,�2 GHYLFHV� UHVROYLQJ DQ\ SRWHQWLDO FRQIOLFW� DQG�RU FRPPXQLFDWLRQ PDO�

IXQFWLRQ� $ VFKHPDWLF UHSUHVHQWDWLRQ RI WKH DGRSWHG DUFKLWHFWXUH �VHH >�� @� FDQ EH

IRXQG LQ )LJ� ��

7KH DERYH LPSOHPHQWDWLRQ KDV WZR DGYDQWDJHV� )LUVW� PDQ\ LQVWDQFHV RI WKH



$9$17, 8, FDQ VKDUH WKH LQSXW DQG RXWSXW GHYLFHV FRQVLVWHQWO\� 6HFRQG QHZ GHYLFHV

FDQ EH HDVLO\ LQWHJUDWHG E\ HQKDQFLQJ WKH '6/ �H�J� E\ DGGLQJ DSSURSULDWH GHYLFH

VWUXFWXUHV� DQG ZLWKRXW PRGLI\LQJ WKH 8, GLUHFWO\�

6WDQGDUG ,�2 GHYLFHV DQG V\VWHPV WKDW DUH VXSSRUWHG E\ WKH $9$17, WHUPLQDOV LQ�

FOXGH� NH\ERDUG �RU DQ\ NH\ERDUG HPXODWLRQ GHYLFH�� PRXVH � WUDFNEDOO �RU DQ\ PRXVH

HPXODWLRQ GHYLFH�� QRQ�VSHHFK DXGLR RXWSXW DQG WRXFK VFUHHQ� 7KHVH DUH GLUHFWO\ FRQ�

WUROOHG E\ WKH 8, FRPSRQHQW LWVHOI� 7KH VSHFLDO ,�2 GHYLFHV DQG V\VWHPV VXSSRUWHG

�DQG FRQWUROOHG WKURXJK WKH '6/� DUH� %UDLOOH GLVSOD\� WRXFK WDEOHW� ELQDU\ VZLWFKHV�

MR\VWLFN� VSHHFK V\QWKHVLV �RXWSXW� DQG VSHHFK � FRPPDQG UHFRJQLWLRQ �LQSXW��

7R IDFLOLWDWH WKH XVH RI WKH VSHFLDO GHYLFHV E\ GLVDEOHG XVHUV� VSHFLILF LQWHUDFWLRQ

WHFKQLTXHV KDYH EHHQ GHYHORSHG� )RU H[DPSOH� VZLWFK LQWHUDFWLRQ ZLWK WKH LQWHUIDFH LV

DFKLHYHG WKURXJK �DXWRPDWLF� RU XVHU FRQWUROOHG� VFDQQLQJ DQG RQ�VFUHHQ NH\ERDUGV�

WRXFK WDEOHWV FDQ EH XVHG E\ EOLQG XVHUV WKURXJK GHPDUFDWHG DUHDV �UDLVHG HGJHV�

%UDLOOH ODEHOV� HWF��� HDFK RI ZKLFK FRUUHVSRQGV WR VSHFLILF IXQFWLRQDOLW\� VSHHFK V\Q�

WKHVLV LV XVHG WR SUHVHQW WH[WXDO LQIRUPDWLRQ WR EOLQG XVHUV DQG WR VLJQLI\ DWWULEXWHV UH�

ODWHG WR WKH SRVVLEOH K\SHUPHGLD QDWXUH RI WKH SUHVHQWHG GRFXPHQWV �H�J� OLQNV�� VSHHFK

UHFRJQLWLRQ FDQ EH XVHG WR DOORZ EOLQG XVHUV WR LVVXH YRFDO FRPPDQGV WR WKH V\VWHP�

WKURXJK D VSHFLDO VHW RI FRQWURO DQG QDYLJDWLRQ FRPPDQGV� JHVWXUH UHFRJQLWLRQ SHUPLWV

WKH XVH RI D MR\VWLFN E\ EOLQG XVHUV� E\ FRXSOLQJ VSHFLILF JHVWXUHV WR FRPPDQG VH�

TXHQFHV� WDFWLOH SUHVHQWDWLRQ RI K\SHUWH[W LQ %UDLOOH LV DXJPHQWHG ZLWK VSHFLDO V\P�

EROLF DQQRWDWLRQV� WKDW IDFLOLWDWH WKH FRPSUHKHQVLRQ RQ WKH SDUW RI WKH XVHU� RI WKH H[DFW

W\SH RI LWHP EHLQJ SUHVHQWHG�

���8QLILHG�'HVLJQ�DQG�5XOH�%DVHG�$GDSWDWLRQ

7KH GHVLJQ RI WKH XVHU LQWHUIDFH FRPSRQHQW RI WKH $9$17, V\VWHP KDV IROORZHG WKH

8QLILHG 8VHU ,QWHUIDFH 'HVLJQ PHWKRGRORJ\ �88,'�� ZKLFK KDV EHHQ SURSRVHG DV DQ

HIILFLHQW DQG HIIHFWLYH PHWKRG IRU DFKLHYLQJ WKH JRDO RI XVHU LQWHUIDFHV IRU DOO �VHH >���

@� >��� @�� LQFOXGLQJ GLVDEOHG DQG HOGHUO\ XVHUV� )ROORZLQJ 88,'� RQO\ D VLQJOH XQLILHG

XVHU LQWHUIDFH LV GHVLJQHG DQG GHYHORSHG� ZKLFK FRPSULVHV DOWHUQDWLYH LQWHUDFWLRQ

FRPSRQHQWV� DSSURSULDWH IRU GLIIHUHQW WDUJHW XVHU FDWHJRULHV� 7KLV VLQJOH GHVLJQ DUWH�

IDFW PD\ KDYH PXOWLSOH LQVWDQWLDWLRQV GXULQJ LQLWLDWLRQ RI LQWHUDFWLRQ �DGDSWDELOLW\�� LQ

RUGHU WR HQVXUH DFFHVVLELOLW\ IRU D ZLGH UDQJH RI XVHUV� 0RUHRYHU� HDFK LQWHUIDFH LQ�
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VWDQFH LV FRQWLQXRXVO\ HQKDQFHG DW UXQ�WLPH �DGDSWLYLW\�� LQ RUGHU WR SURYLGH KLJK�

TXDOLW\ RI LQWHUDFWLRQ WR DOO SRWHQWLDO XVHUV �VHH >��� @��

7ZR GLPHQVLRQV RI DGDSWDWLRQV DUH DGGUHVVHG ZLWKLQ WKH XVHU LQWHUIDFH RI WKH

$9$17, V\VWHP� LQ UHODWLRQ WR� �L� WKH WLPH WKDW DGDSWDWLRQV WDNH SODFH� L�H� ZKHWKHU

DGDSWDWLRQV WDNH SODFH GXULQJ WKH LQLWLDWLRQ RI LQWHUDFWLRQ �DGDSWDELOLW\�� RU DW UXQ�WLPH

�DGDSWLYLW\�� DQG� �LL� WKH OHYHO RI LQWHUDFWLRQ DW ZKLFK DGDSWDWLRQV DUH DSSOLHG� L�H�

V\QWDFWLF DQG OH[LFDO OHYHO DGDSWDWLRQV� 7KXV� IRXU W\SHV RI DGDSWDWLRQV FDQ EH GLVWLQ�

JXLVKHG� OH[LFDO DGDSWDELOLW\� V\QWDFWLF DGDSWDELOLW\� OH[LFDO DGDSWLYLW\ DQG V\QWDFWLF

DGDSWLYLW\�

,Q WKH SUHVHQW FRQWH[W� DGDSWDELOLW\ UHIHUV WR WKH SURFHVV RI VHOHFWLQJ � PRGLI\LQJ

�DVSHFWV RI� WKH XVHU LQWHUIDFH GXULQJ LQLWLDWLRQ RI HDFK LQWHUDFWLRQ VHVVLRQ� DFFRUGLQJ

WR XVHU FKDUDFWHULVWLFV WKDW DUH NQRZQ SULRU WR LQWHUDFWLRQ �H�J� XVHU DELOLWLHV� DQG DUH

DVVXPHG WR UHPDLQ XQFKDQJHG ZLWKLQ D VLQJOH VHVVLRQ �H�J� SDUWLFXODU XVHU H[SHUWLVH��

$GDSWLYLW\� RQ WKH RWKHU KDQG� UHIHUV WR WKH SURFHVV RI VHOHFWLQJ � PRGLI\LQJ �DVSHFWV

RI� WKH XVHU LQWHUIDFH G\QDPLFDOO\� DFFRUGLQJ WR G\QDPLF XVHU FKDUDFWHULVWLFV DQG

VLWXDWLRQV WKDW DUH GHWHFWHG DW UXQ�WLPH �H�J� KLJK HUURU UDWH� LQDELOLW\ WR FRPSOHWH D

WDVN� HWF��

6\QWDFWLF OHYHO DGDSWDWLRQV FRQFHUQ WKH VHOHFWLRQ RI GLIIHUHQW VW\OHV IRU HDFK DE�

VWUDFW LQWHUDFWLRQ WDVN� ,Q SDUWLFXODU� IROORZLQJ WKH 88,' PHWKRGRORJ\� WKH XVHU WDVNV

WKDW FDQ EH SHUIRUPHG WKURXJK WKH XVHU LQWHUIDFH RI WKH $9$17, V\VWHP KDYH EHHQ KL�

HUDUFKLFDOO\ VWUXFWXUHG DQG LQFUHPHQWDOO\ GHFRPSRVHG LQ D SRO\PRUSKLF IDVKLRQ� GH�

ILQLQJ DOWHUQDWLYH VW\OHV DQG WDVN KLHUDUFKLHV� DFFRUGLQJ WR UHTXLUHPHQWV DQG SUHIHU�

HQFHV RI GLIIHUHQW XVHU FDWHJRULHV� ,Q RWKHU ZRUGV� GLIIHUHQW VW\OHV GHILQH DOWHUQDWLYH

ZD\V LQ ZKLFK D VSHFLILF WDVN FDQ EH UHDOLVHG� 6W\OHV FDQ EH HLWKHU FRPSDWLEOH RU LQ�

FRPSDWLEOH WR HDFK RWKHU �GHSHQGLQJ RQ ZKHWKHU WKH\ FDQ EH VLPXOWDQHRXVO\ DFWLYH��

DQG DUH V\QWKHVLVHG WKURXJK WKH RSHUDWRUV BEFORE� OR� XOR� * �VLPSOH UHSHWLWLRQ�

DQG + �DEVROXWH UHSHWLWLRQ� �VHH >��� @�� (Q H[DPSOH GHFRPSRVLWLRQ IRU WKH WDVN ³*R WR

3UHYLRXV 'RFXPHQW´ LV SUHVHQWHG LQ )LJ� ��

'XULQJ WKH GHVLJQ VWDJH RI WKH EURZVHU� LW ZDV IRXQG WKDW FHUWDLQ VW\OHV H[LVW WKDW

QHHG WR EH LQFOXGHG LQ WKH GHFRPSRVLWLRQ RI PRVW RI WKH WDVNV� 7KHVH VW\OHV DUH QRW

VSHFLILF WR EURZVHUV DQG FDQ EH H[SHFWHG WR EH HTXDOO\ FRPPRQ LQ RWKHU W\SHV RI DS�

SOLFDWLRQV� 6W\OHV LQ WKLV FDWHJRU\ LQFOXGH� �L� H[SOLFLW IHHGEDFN� HLWKHU GXULQJ WDVN SHU�

IRUPDQFH �LQWHULP IHHGEDFN� RU DIWHU WDVN FRPSOHWLRQ �FRPSOHWLRQ IHHGEDFN�� �LL� FRQ�

ILUPDWLRQ� ZKLFK PD\ EHORQJ WR RQH RI WZR W\SHV� HLWKHU D EULHI UHTXHVW IRU H[SOLFLW DS�

SURYDO EHIRUH WKH V\VWHP FDUULHV RXW DQ DFWLRQ� RU D PRUH HODERUDWH H[SODQDWLRQ RI WKH

SRVVLEOH FRQVHTXHQFHV � VLGH HIIHFWV RI WKH DFWLRQ� LQ FRQMXQFWLRQ ZLWK WKH UHTXHVW IRU

DSSURYDO� �LLL� JXLGDQFH� ZKLFK SURYLGHV KHOS IRU WKH FRPSOHWLRQ RI D WDVN �H�J� WKH VH�

TXHQFLQJ RI DFWLRQV� WKH W\SHV RI GDWD UHTXLUHG LQ HDFK ILHOG� HWF��� ZKHQ� IRU H[DPSOH�

WKHUH LV HYLGHQFH WKDW WKH XVHU LV XQDEOH WR FRPSOHWH WKLV WDVN� �LY� SURPSWLQJ� ZKLFK

SURYLGHV LQIRUPDWLRQ FRQFHUQLQJ WKH LQLWLDWLRQ DQG FRPSOHWLRQ RI D VSHFLILF WDVN�

ZKHQ� IRU H[DPSOH� WKHUH LV HYLGHQFH WKDW WKH XVHU LV XQDEOH WR LQLWLDWH WKLV WDVN�

/H[LFDO OHYHO DGDSWDWLRQV FRQFHUQ WKH VHOHFWLRQ RI LQWHUDFWLRQ REMHFW DWWULEXWHV IRU

HDFK WDVN� RU VW\OH� ,Q SDUWLFXODU� WKH OH[LFDO OHYHO LQWHUIDFH REMHFWV RI HDFK VW\OH FDQ EH

LQVWDQWLDWHG ZLWK PXOWLSOH DWWULEXWHV� 7KH DWWULEXWHV RI WKH LQWHUDFWLRQ REMHFWV WKDW DUH

VXEMHFW WR DGDSWDWLRQV LQ WKH SUHVHQW LPSOHPHQWDWLRQ LQFOXGH VFDQQLQJ �IRU VHYHUHO\

PRWRU�LPSDLUHG XVHUV�� IRQW� FRORXU DQG VL]H SDUDPHWHUV IRU WKH FDVH RI YLVXDO LQWHUDF�



WLRQ� DQG VSHHFK� VRXQG DQG SUHVHQWDWLRQ SDUDPHWHUV IRU WKH FDVH RI QRQ�YLVXDO LQWHU�

DFWLRQ� /H[LFDO OHYHO DGDSWDWLRQV DOVR FRQFHUQ WKH VHOHFWLRQ RI WKH DSSURSULDWH RYHUDOO

PHWDSKRU RI LQWHUDFWLRQ� 7ZR PHWDSKRUV KDYH EHHQ GHVLJQHG DQG GHYHORSHG IRU WKH

QHHGV RI WKH $9$17, SURMHFW� QDPHO\ D ³3XEOLF ,QIRUPDWLRQ 6\VWHP´ DQG D ³:HE�

%URZVHU´ PHWDSKRU�

³6WDWLF´ XVHU FKDUDFWHULVWLFV �L�H� FKDUDFWHULVWLFV IRU ZKLFK NQRZOHGJH H[LVWV SULRU

WR LQWHUDFWLRQ�� KDYH EHHQ VHOHFWHG� DIWHU DQ LQLWLDO UHTXLUHPHQWV DQDO\VLV SKDVH� WR

VHUYH DV WKH EDVLV IRU DGDSWDELOLW\� 7KHVH LQFOXGH� �L� SK\VLFDO DELOLWLHV� L�H� ZKHWKHU WKH

XVHU LV DEOH�ERGLHG� EOLQG RU PRWRU�LPSDLUHG� �LL� WKH ODQJXDJH RI WKH XVHU �WKH V\VWHP

VXSSRUWV (QJOLVK� ,WDOLDQ DQG )LQQLVK�� �LLL� IDPLOLDULW\ RI WKH XVHU ZLWK� FRPSXWLQJ�

QHWZRUNLQJ� K\SHUPHGLD DSSOLFDWLRQV� WKH :HE DQG WKH $9$17, V\VWHP LWVHOI� �LY� WKH

RYHUDOO LQWHUDFWLRQ WDUJHW� VSHHG� HDVH� DFFXUDF\� HUURU WROHUDQFH� DQG� �Y� XVHU SUHIHU�

HQFHV UHJDUGLQJ VSHFLILF DVSHFWV RI WKH DSSOLFDWLRQ DQG WKH LQWHUDFWLRQ� H�J� ZKHWKHU WKH

XVHU SUHIHUV D VSHFLILF VW\OH IRU D JLYHQ WDVN� RU WKH SUHIHUUHG VSHHFK YROXPH ZKHQ

OLQNV DUH UHDG� HWF�

7KH VHOHFWLRQ RI WKH DERYH FKDUDFWHULVWLFV ZDV PDGH VR DV WR HQVXUH WKDW DGHTXDWH

NQRZOHGJH H[LVWV IRU WKH V\VWHP WR FDWHU IRU D ZLGH UDQJH RI XVHUV� WDNLQJ LQWR DFFRXQW

QRW RQO\ SRVVLEOH GLVDELOLWLHV� EXW DOVR FKDUDFWHULVWLFV WKDW GLIIHUHQWLDWH LQGLYLGXDO XVHUV

�WKDW PD\ LQ JHQHUDO EHORQJ WR WKH VDPH EURDG FDWHJRU\� EHWZHHQ HDFK RWKHU� ,Q WKH

FXUUHQW YHUVLRQ RI WKH V\VWHP� WKHVH FKDUDFWHULVWLFV DUH DFTXLUHG WKURXJK DQ LQLWLDO

³TXHVWLRQQDLUH´ VHVVLRQ� PRUH DXWRPDWHG VROXWLRQV DUH IRUHVHHQ IRU IXWXUH YHUVLRQV

�H�J� VPDUW�FDUGV�� ,W VKRXOG EH QRWHG� WKDW DOWKRXJK WKHVH FKDUDFWHULVWLFV DUH XQLIRUPO\

WHUPHG ³VWDWLF´� WKH\ DUH QRW DOO DVVXPHG WR UHPDLQ XQFKDQJHG ³SHUPDQHQWO\´� ,Q IDFW�

LW LV IRUHVHHQ WKDW IXWXUH YHUVLRQV RI WKH V\VWHP ZLOO GHWHFW DQG UHFRUG FKDQJHV LQ WKHVH

FKDUDFWHULVWLFV RYHU WLPH� WKXV FDXVLQJ GLIIHUHQW DGDSWDWLRQV WR EH HIIHFWHG LQ WKH XVHU

LQWHUIDFH� LQ WHUPV RI DGDSWDELOLW\� 7KH G\QDPLF ³XVHU VWDWHV´ DQG ³LQWHUDFWLRQ VLWXD�
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WLRQV´ WKDW DUH WDNHQ LQWR DFFRXQW LQ DGDSWLYLW\ �DOVR VHOHFWHG GXULQJ WKH LQLWLDO UH�

TXLUHPHQWV DQDO\VLV SKDVH� FRQFHUQ� �L� XVHU IDPLOLDULW\ ZLWK VSHFLILF WDVNV �FDSDELOLW\

WR VXFFHVVIXOO\ LQLWLDWH DQG FRPSOHWH FHUWDLQ WDVNV�� �LL� DELOLW\ WR QDYLJDWH �PRYH IURP

RQH GRFXPHQW WR DQRWKHU LQ D FRQVLVWHQW ZD\�� �LLL� HUURU UDWH� �LY� GLVRULHQWDWLRQ �LQ�

DELOLW\ WR FRSH ZLWK WKH FXUUHQW VWDWH RI WKH V\VWHP�� �Y� XVHU LGOH WLPH� DQG �YL� UHSHWL�

WLRQ RI LQWHUDFWLRQ SDWWHUQV �FRPPRQO\ HQFRXQWHUHG VHTXHQFHV RI LQWHUDFWLRQ VWHSV��

)LJ� �� ([DPSOHV RI DGDSWDELOLW\ DQG DGDSWLYLW\ UXOHV

$ VHW RI V\QWDFWLF DGDSWDELOLW\ DQG DGDSWLYLW\ UXOHV KDV EHHQ GHILQHG DQG DVVRFLDWHG

ZLWK HDFK XVHU WDVN� SURYLGLQJ WKH PHFKDQLVP IRU WKH VHOHFWLRQ RI DSSURSULDWH LQWHUDF�

WLRQ VW\OHV� /H[LFDO OHYHO DGDSWDWLRQV DUH DOVR HIIHFWHG WKURXJK UHVSHFWLYH UXOHV� WKDW DV�

VLJQ GLIIHUHQW YDOXHV WR WKH DWWULEXWHV RI WKH UHDOLVHG LQWHUDFWLRQ REMHFWV� )LJ� � SUHVHQWV

DQ H[DPSOH WDVN GHFRPSRVLWLRQ IRU D WDVN� QDPHO\ ³*R 7R 3UHYLRXV 'RFXPHQW´� WR�

JHWKHU ZLWK WKH V\QWDFWLF DGDSWDELOLW\ DQG DGDSWLYLW\ UXOHV WKDW VSHFLI\ WKH FRQGLWLRQV

XQGHU ZKLFK HDFK VW\OH LV EHLQJ DFWLYDWHG� ZKLOH )LJ� � SUHVHQWV VLPSOLILHG H[DPSOHV RI

OH[LFDO DGDSWDELOLW\ DQG DGDSWLYLW\ UXOHV �WKH ZKROH VHW RI UXOHV KDV EHHQ GHILQHG LQ >��

@��

���$GDSWDWLRQ�PHFKDQLVP

7KH DGDSWDWLRQ PHFKDQLVP RI WKH $9$17, XVHU LQWHUIDFH FRPSRQHQW FRPSULVHV VXE�

FRPSRQHQWV ZKLFK FROOHFWLYHO\ DOORZ IRU UXOH�EDVHG DGDSWDWLRQ GHFLVLRQV WR EH PDGH�

,W LV EDVHG RQ D WZR�IROG DSSURDFK� ZKLFK LV EULHIO\ GLVFXVVHG EHORZ�

�� ,PSOHPHQWDWLRQ RI WKH XVHU LQWHUIDFH PXVW EH FDUULHG RXW LQ D WDVN�� DQG VW\OH�DZDUH

PDQQHU� L�H� WKH GHVLJQ NQRZOHGJH DQG DOWHUQDWLYHV RI WKH WDVN GHFRPSRVLWLRQ DQG

GLDORJXH GHVLJQ PXVW EH FOHDUO\ UHSUHVHQWHG LQ WKH DFWXDO LQWHUIDFH�

�� 7KHUH PXVW H[LVW D GHFLVLRQ PHFKDQLVP� ZKLFK ZLOO XQGHUWDNH WKH WDVN RI PDLQWDLQ�

LQJ� HYDOXDWLQJ DQG DGPLQLVWHULQJ DGDSWDWLRQ UXOHV� 7KH GHFLVLRQ PHFKDQLVP VKRXOG�

ILUVWO\� SURYLGH ZD\V LQ ZKLFK LW FDQ EH FRQVXOWHG IRU WKH SURYLVLRQ RI GHFLVLRQV IRU

$GDSWDELOLW\ 5XOHV

,)QRYLFH LQ K\SHUPHGLD 7+(1 /LQN7\SH  %XWWRQ

,)QRYLFH LQ FRPSXWLQJ $1' PRWRU LPSDLUHG 7+(1 6FDQ5DWH  6ORZ

,)QRYLFH LQ FRPSXWLQJ $1' PRWRU LPSDLUHG 7+(1 )RQW  /DUJH $1' 6L]H  /DUJH

)25 7+( 7$6. UHYLHZ ERRNPDUNV ^

,) XVHU XQDEOH WR FRPSOHWH WDVN 7+(1

$&7,9$7( 67</( UHYLHZ ERRNPDUNV ZLWK JXLGDQFH

`

$GDSWLYLW\ 5XOHV

,)KLJK HUURU UDWH 25 LQDELOLW\ WR QDYLJDWH 7+(1 6FDQ5DWH  6ORZ

,)GLVRULHQWHG 25 XVHU LGOH 7+(1 6SHHFK9ROXPH  +LJK

)25 7+( 7$6. UHYLHZ ERRNPDUNV ^

,) XVHU XQDEOH WR LQLWLDWH WDVN 7+(1

$&7,9$7( 67</( DZDUHQHVV QRWLILFDWLRQ IRU UHYLHZ ERRNPDUNV IDFLOLW\

`



WKH V\QWDFWLF DQG OH[LFDO OHYHOV RI DGDSWDWLRQV� VHFRQGO\� EH FDSDEOH RI SURSDJDWLQJ

DGDSWDWLRQ GHFLVLRQV �WKXV WULJJHULQJ DGDSWDWLRQV� DW HLWKHU OHYHO RI WKH LQWHUDFWLRQ�

7KH 8, GHFLVLRQ PHFKDQLVP DGKHUHV WR WKH DERYH GHVFULSWLRQ DQG FRPSULVHV WKH

IROORZLQJ VXE�FRPSRQHQWV �)LJ� � DQG )LJ� ��� �L� WKH V\QWDFWLF DGDSWDELOLW\ UXOH EDVH�

ZKLFK UHWDLQV WKH WDVN� DQG VW\OH�UHODWHG UXOHV� UHIHUULQJ WR ³VWDWLF´ XVHU FKDUDFWHULVWLFV

DQG SUHIHUHQFHV� �LL� WKH V\QWDFWLF DGDSWLYLW\ UXOH EDVH� ZKLFK UHWDLQV WKH WDVN� DQG

VW\OH�UHODWHG UXOHV� UHIHUULQJ WR G\QDPLF XVHU FKDUDFWHULVWLFV DQG VLWXDWLRQV� �LLL� WKH

OH[LFDO DGDSWDELOLW\ UXOH EDVH� ZKLFK UHWDLQV WKH OH[LFDO HOHPHQW�UHODWHG UXOHV� UHIHUULQJ

WR ³VWDWLF´ XVHU FKDUDFWHULVWLFV DQG SUHIHUHQFHV� �LY� WKH OH[LFDO DGDSWLYLW\ UXOH EDVH�

ZKLFK UHWDLQV WKH OH[LFDO HOHPHQW�UHODWHG UXOHV� UHIHUULQJ WR G\QDPLF XVHU FKDUDFWHULV�

WLFV DQG VLWXDWLRQV� DQG� �Y� WKH NQRZOHGJH VSDFH� ZKLFK PDLQWDLQV NQRZOHGJH RQ

³VWDWLF´ DQG G\QDPLF XVHU FKDUDFWHULVWLFV DQG SUHIHUHQFHV�
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��� $GDSWDELOLW\

$GDSWDELOLW\ LV EDVHG RQ XVHU FKDUDFWHULVWLFV DQG SUHIHUHQFHV WKDW DUH NQRZQ SULRU WR

LQWHUDFWLRQ DQG DUH� LQ DQ\ FDVH� DVVXPHG WR UHPDLQ VWDWLF WKURXJKRXW D VLQJOH LQWHUDF�

WLRQ VHVVLRQ� $V D FRQVHTXHQFH� WKH FRUUHVSRQGLQJ UXOHV FDQ EH HYDOXDWHG GXULQJ WKH

LQLWLDWLRQ RI WKH V\VWHP DQG WKH UHVXOWLQJ GHFLVLRQV FDQ EH GLUHFWO\ DSSOLHG IRU WKH LQ�

VWDQWLDWLRQ RI WKH LQWHUDFWLRQ GLDORJXHV� 7KH SURFHGXUH IROORZHG LV GHSLFWHG LQ )LJ� ��

− $ WDVN [ LV WULJJHUHG� HLWKHU DXWRPDWLFDOO\ �H�J� GXULQJ V\VWHP VWDUW�XS�� RU DV D UH�

VSRQVH WR D XVHU DFWLRQ� 7KH HPEHGGHG FRPPXQLFDWLRQ IDFLOLWLHV RI WKH WDVN VWUXF�

WXUH FRQVXOW WKH GHFLVLRQ PHFKDQLVP IRU WKH DSSURSULDWH VW\OH�V� WR EH LQVWDQWLDWHG�

7KH SDUDPHWHU SDVVHG LV WKH LGHQWLILFDWLRQ RI WKH WDVN LWVHOI� �)LJ� �� ����

− 7KH V\QWDFWLF DGDSWDELOLW\ UXOH EDVH FRQVXOWV WKH NQRZOHGJH VSDFH IRU WKH ³FXUUHQW´

XVHU FKDUDFWHULVWLFV DQG SUHIHUHQFHV DQG HYDOXDWHV LWV UXOHV� 7KH UHVXOW UHWXUQHG LV D

�OLVW RI� VW\OH�V� WKDW VKRXOG EH LQVWDQWLDWHG� �)LJ� �� ����

− 7KH WDVN VWUXFWXUH LQYRNHV WKH VW\OHV VSHFLILHG LQ WKH SUHYLRXV VWHS� SDVVLQJ WKHP

DQ\ UHTXLUHG DSSOLFDWLRQ�VSHFLILF SDUDPHWHUV� �)LJ� �� ����

− $Q\ LQVWDQWLDWHG VW\OH FUHDWHV � PRGLILHV VSHFLILF ³SRUWLRQV´ RI WKH XVHU LQWHUIDFH�

FRPSULVLQJ LQGLYLGXDO LQWHUDFWLYH FRPSRQHQWV WKDW DUH DW VRPH SRLQW FUHDWHG IRU

SUHVHQWDWLRQ WR WKH XVHU� 7KH FRPPXQLFDWLRQ IDFLOLWLHV HPEHGGHG WR WKH SUR[\ DG�

DSWDWLRQ REMHFW DWWDFKHG WR HDFK VXFK FRPSRQHQW� FRQVXOW WKH GHFLVLRQ PHFKDQLVP

IRU WKH DSSURSULDWH DWWULEXWHV WR EH LPSOHPHQWHG �H�J� VL]H� FRORXU� YROXPH�� 7KH SD�

UDPHWHUV SDVVHG WR WKH GHFLVLRQ PHFKDQLVP LQ WKLV FDVH DUH WKH WDVN DQG VW\OH WR

ZKLFK WKH FRPSRQHQW EHORQJV� DV ZHOO DV WKH FODVV � FDWHJRU\ RI WKH FRPSRQHQW�

�)LJ� �� ����

− 7KH OH[LFDO DGDSWDELOLW\ UXOH EDVH FRQVXOWV WKH NQRZOHGJH VSDFH IRU WKH ³FXUUHQW´

XVHU FKDUDFWHULVWLFV DQG SUHIHUHQFHV� DQG HYDOXDWHV LWV UXOHV� 7KH UHVXOW UHWXUQHG LV D

OLVW RI DWWULEXWH�YDOXH SDLUV WKDW UHSUHVHQW VSHFLILF DWWULEXWHV RI WKH FRPSRQHQW FODVV

DQG WKH UHVSHFWLYH YDOXHV IRU WKH REMHFW WKDW LQLWLDWHG WKH FRQVXOWDWLRQ� �)LJ� �� ����

− 7KH LQWHUIDFH FRPSRQHQW DSSOLHV WKH DWWULEXWHV WR LWVHOI DQG SURFHHGV WR FRPSOHWH

WKH VWHSV UHTXLUHG IRU LWV LQLWLDOLVDWLRQ DQG SUHVHQWDWLRQ WR WKH XVHU� �)LJ� �� ����

$ PDLQ FKDUDFWHULVWLF RI WKH ZD\ LQ ZKLFK DGDSWDELOLW\ LV DFKLHYHG �DV RSSRVHG WR

DGDSWLYLW\�� LV WKDW FRPPXQLFDWLRQ EHWZHHQ WKH GHFLVLRQ PHFKDQLVP DQG WKH XVHU LQWHU�

IDFH LV LQLWLDWHG E\ WKH XVHU LQWHUIDFH FRQVWLWXHQWV�

��� $GDSWLYLW\

$GDSWLYLW\ LV DSSOLFDEOH DW UXQ�WLPH DQG FDQQRW EH LQLWLDWHG E\ WKH LQWHUIDFH FRQVWLWX�

HQWV� DV WKH\ GR QRW KDYH NQRZOHGJH RI FKDQJLQJ XVHU FKDUDFWHULVWLFV DQG VLWXDWLRQV�

7KXV� LW LV QHFHVVDU\ WKDW WKH GHFLVLRQ PHFKDQLVP WULJJHUV WKH DGDSWDWLRQV LWVHOI� 7KH

SURFHGXUH IROORZHG LQ WKH FDVH RI DGDSWLYLW\� LV GHSLFWHG LQ )LJ� ��

− 7KH 806 XWLOLVHV PRQLWRULQJ GDWD VHQW FRQWLQXRXVO\ E\ WKH XVHU LQWHUIDFH� DQG

PDNHV LQIHUHQFHV RQ G\QDPLF XVHU FKDUDFWHULVWLF�V� RU VLWXDWLRQ�V� DQG LQIRUPV DF�

FRUGLQJO\ WKH XVHU LQWHUIDFH GHFLVLRQ PHFKDQLVP �PRUH VSHFLILFDOO\� LW FRPPXQL�



FDWHV QHZ VLWXDWLRQV WR WKH XVHU LQWHUIDFH NQRZOHGJH VSDFH WKURXJK D VWDQGDUG

FRPPXQLFDWLRQ PRGXOH >�� @�� �)LJ� �� ����

− 7KH NQRZOHGJH VSDFH WULJJHUV WKH UH�HYDOXDWLRQ RI UXOHV LQ WKH V\QWDFWLF DQG OH[LFDO

DGDSWLYLW\ UXOH EDVHV� �)LJ� �� ����

− 2QFH WKH HYDOXDWLRQ PHFKDQLVP RI WKH V\QWDFWLF DGDSWLYLW\ UXOH EDVH LV WULJJHUHG E\

WKH NQRZOHGJH VSDFH� DOO UXOHV WKDW �SDUWLDOO\� RU HQWLUHO\� GHSHQG RQ WKH PRGLILHG

NQRZOHGJH DUH HYDOXDWHG� 7KLV PD\ UHVXOW LQ QHZ GHFLVLRQV UHJDUGLQJ WKH VW\OHV WKDW

VKRXOG EH XVHG WR LQVWDQWLDWH VSHFLILF WDVNV� DQG QRWLILFDWLRQ LV VHQW WR WKH DIIHFWHG

WDVN VWUXFWXUHV DFFRUGLQJO\� �)LJ� �� ����

− :KHQ D WDVN VWUXFWXUH UHFHLYHV QRWLILFDWLRQ IURP WKH GHFLVLRQ PHFKDQLVP WKDW D GLI�

IHUHQW VHW RI VW\OHV VKRXOG EH XVHG IRU LWV LQVWDQWLDWLRQ� LW SHUIRUPV WZR GLVWLQFW

VWHSV� �L� LW VWRUHV WKLV SLHFH RI LQIRUPDWLRQ IRU XVH LQ IXWXUH LQYRFDWLRQV� DQG �LL� LW

FKHFNV ZKHWKHU LW LV FXUUHQWO\ DFWLYH �L�H� LI WKH FRUUHVSRQGLQJ WDVN LV EHLQJ FDUULHG
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RXW E\ WKH XVHU�� LI VR� LW PD\ EH QHFHVVDU\ WR G\QDPLFDOO\ GHDFWLYDWH FHUWDLQ VW\OHV

DQG SRVVLEO\ DOVR DFWLYDWH DOWHUQDWLYH RQHV LQ WKHLU SODFH� �)LJ� �� ����

− ,Q SDUDOOHO� WKH HYDOXDWLRQ PHFKDQLVP RI WKH OH[LFDO DGDSWLYLW\ UXOH EDVH LV WULJJHUHG

E\ WKH NQRZOHGJH VSDFH� DQG DOO UXOHV WKDW �SDUWLDOO\� RU HQWLUHO\� GHSHQG RQ WKH

PRGLILHG NQRZOHGJH DUH HYDOXDWHG� 7KLV PD\ UHVXOW LQ QHZ GHFLVLRQV UHJDUGLQJ WKH

YDOXHV RI WKH DWWULEXWHV WKDW FHUWDLQ LQWHUIDFH REMHFWV �SDUWLFLSDWLQJ LQ VSHFLILF WDVNV

DQG VW\OHV� VKRXOG KDYH� DQG QRWLILFDWLRQ LV VHQW WR WKH DIIHFWHG REMHFWV DFFRUGLQJO\�

�)LJ� �� ����

− :KHQ DQ DIIHFWHG REMHFW UHFHLYHV QRWLILFDWLRQ IURP WKH GHFLVLRQ PHFKDQLVP WKDW D

GLIIHUHQW VHW RI DWWULEXWHV VKRXOG EH H[KLELWHG� LW DSSOLHV WKH QHZ DWWULEXWHV WR LWVHOI�

SRVVLEO\ DIWHU UHWUDFWLQJ DQ\ RWKHU FRQIOLFWLQJ DWWULEXWHV VHW LQ WKH SDVW� �)LJ� �� ����

&HQWUDO WR WKH RYHUDOO DGDSWLYLW\ PHFKDQLVP LV WKH FRPPXQLFDWLRQ ZLWK WKH 806�

ZKLFK DFWXDOO\ WULJJHUV WKH PRGLILFDWLRQV LQ WKH XVHU LQWHUIDFH� E\ G\QDPLFDOO\ SUR�

YLGLQJ LQIHUHQFHV GUDZQ IURP NQRZOHGJH SURYLGHG WKURXJK PRQLWRULQJ� DV ZHOO DV

WKURXJK XVHU JURXS VWHUHRW\SHV DQG VWDWLF XVHU�VSHFLILF FKDUDFWHULVWLFV �VHH >�� @��

���'LVFXVVLRQ�DQG�)XWXUH�:RUN

7KLV SDSHU KDV SUHVHQWHG WKH XVHU LQWHUIDFH FRPSRQHQW RI WKH $9$17, LQIRUPDWLRQ

V\VWHP� 7KH GHVLJQ DQG GHYHORSPHQW KDYH IROORZHG WKH 8QLILHG 8VHU ,QWHUIDFH 'HYHO�

RSPHQW PHWKRGRORJ\� UHQGHULQJ WKH UHVXOWLQJ XQLILHG LQWHUIDFH FDSDEOH RI DGDSWLQJ LW�

VHOI WR VXLW WKH UHTXLUHPHQWV RI WKUHH XVHU FDWHJRULHV� DEOH�ERGLHG� EOLQG DQG PRWRU LP�

SDLUHG� $GDSWDELOLW\ DQG DGDSWLYLW\ DUH XVHG H[WHQVLYHO\ WR WDLORU DQG HQKDQFH WKH LQ�

WHUIDFH UHVSHFWLYHO\� LQ RUGHU WR HIIHFWLYHO\ DQG HIILFLHQWO\ PHHW WKH WDUJHW RI LQWHUIDFH

LQGLYLGXDOLVDWLRQ IRU HQG XVHUV� )XUWKHUPRUH� WR VXSSRUW LQWHUDFWLRQ E\ GLVDEOHG XVHUV�

VSHFLDO ,�2 GHYLFHV DQG UHVSHFWLYH LQWHUDFWLRQ WHFKQLTXHV KDYH EHHQ LQWHJUDWHG LQWR WKH

V\VWHP�

,Q DGGLWLRQ WR WKH DERYH� WKH $9$17, XVHU LQWHUIDFH RIIHUV D QXPEHU RI IHDWXUHV

WKDW DUH DLPHG DW DVVLVWLQJ DQG HQKDQFLQJ XVHU LQWHUDFWLRQ ZLWK WKH V\VWHP� DV ZHOO DV

LPSURYLQJ WKH DFFHVVLELOLW\ RI WKH UHVXOWLQJ LQWHUIDFH E\ VSHFLILF XVHU FDWHJRULHV �VHH

IRU H[DPSOH >��� @� >��� @� >��� @�� 6XFK IHDWXUHV LQFOXGH� �L� HQKDQFHG KLVWRU\ FRQWURO

IRU EOLQG XVHUV� DV ZHOO DV OLQHDU DQG QRQ�OLQHDU �JUDSK� KLVWRU\ YLVXDOLVDWLRQ IRU

VLJKWHG XVHUV� �LL� UHVLGHQW SDJHV WKDW HQDEOH XVHUV WR UHYLHZ GLIIHUHQW SLHFHV RI LQIRU�

PDWLRQ LQ SDUDOOHO� �LLL� OLQN UHYLHZ DQG VHOHFWLRQ DFFHOHUDWLRQ IDFLOLWLHV� �LY� GRFXPHQW

UHYLHZ DQG QDYLJDWLRQ DFFHOHUDWLRQ IDFLOLWLHV� �Y� HQKDQFHG PHFKDQLVPV IRU GRFXPHQW

DQQRWDWLRQ DQG FODVVLILFDWLRQ� DQG� �YL� HQKDQFHG LQWUD�GRFXPHQW VHDUFKLQJ IDFLOLWLHV�

7KHVH IHDWXUHV DUH GHVFULEHG LQ GHWDLO LQ >��� @� 7KHLU GHVLJQ DQG GHYHORSPHQW KDV

EHHQ EDVHG RQ WHFKQLTXHV XVHG WR VXSSRUW XVHU QDYLJDWLRQ DQG RULHQWDWLRQ LQ ODUJH K\�

SHUPHGLD V\VWHPV �H�J� >��� @� DQG DUH QRW DYDLODEOH LQ FRPPHUFLDO EURZVHUV� DV ZHOO DV

RQ H[LVWLQJ HPSLULFDO VWXGLHV RI XVHU LQWHUDFWLRQ SDWWHUQV RQ WKH :HE �H�J� >�� @� >��� @��

7KH $9$17, 8, LV FXUUHQWO\ XQGHU HYDOXDWLRQ E\ HQG XVHUV DW WKUHH WULDO VLWHV� LQ

WKH FRQWH[W RI WKH $9$17, V\VWHP� 7KH UHVXOWV RI WKH HYDOXDWLRQ ZLOO EH XVHG WR UHILQH

WKH LQGLYLGXDO VW\OHV WKDW FRPSULVH WKH LQWHUIDFH� WKH LQWHUDFWLRQ WHFKQLTXHV GHYHORSHG

VSHFLILFDOO\ IRU GLVDEOHG XVHUV� EDVHG RQ WKH VXSSRUWHG VSHFLDO GHYLFHV� DV ZHOO DV WKH



DGDSWDWLRQ UXOHV XVHG LQ WKH FXUUHQW YHUVLRQ RI WKH V\VWHP� )XWXUH SODQV IRU WKH HQ�

KDQFHPHQW RI WKH 8, FRPSRQHQW LQFOXGH WKH LQWHJUDWLRQ RI DGGLWLRQDO� QRQ UXOH�EDVHG

GHFLVLRQ PHFKDQLVPV� DQG WKH DSSOLFDWLRQ RI UHVHDUFK UHVXOWV LQ WKH GHYHORSPHQW RI

VHPDQWLF OHYHO DGDSWDWLRQ FDSDELOLWLHV LQWR WKH DGDSWDWLRQ PHFKDQLVP�

���$FNQRZOHGJHPHQWV

3DUW RI WKH 5	' ZRUN UHSRUWHG LQ WKLV SDSHU KDV EHHQ FDUULHG RXW LQ WKH FRQWH[W RI WKH $&76

$&��� $9$17, SURMHFW ³$GDSWL9H DQG $GDSWDEOH ,1WHUDFWLRQV WR 0XOWLPHGLD 7HOHFRPPXQL�

FDWLRQV $SSO,FDWLRQV´� SDUWLDOO\ IXQGHG E\ WKH (XURSHDQ &RPPLVVLRQ �'* ;,,,�� 7KH $9$17,

FRQVRUWLXP FRPSULVHV� $/&$7(/ 6LHWWH �,WDO\� � 3ULPH FRQWUDFWRU� &15�,52( �,WDO\�� ,&6�

)257+ �*UHHFH�� *0' �*HUPDQ\�� 8QLYHUVLW\ RI 6LHQQD �,WDO\�� 0$ 6\VWHPV �8.��

0$7+(0$ �,WDO\�� 977 �)LQODQG�� (&* �,WDO\�� 8QLYHUVLW\ RI /LQ] �$XVWULD�� 7(/(&20

,7$/,$ �,WDO\�� (852*,&,(/ �)UDQFH��

���5HIHUHQFHV

��  $&76 $9$17, $&��� 3URMHFW� 'HOLYHUDEOH '(���� 5HSRUW RQ 5XOHV� ������ �$YDLODEOH

IURP WKH DXWKRUV�

��  $&76 $9$17, $&��� 3URMHFW� 'HOLYHUDEOH '(���� ,PSOHPHQWDWLRQ RI 7HUPLQDO $GDSWD�

WLRQV� ������ �$YDLODEOH IURP WKH DXWKRUV�

��  %HQ\RQ� '� 5�� $GDSWLYH 6\VWHPV� D VROXWLRQ WR XVDELOLW\ SUREOHPV� ,Q� 8VHU 0RGHOOLQJ DQG

8VHU�DGDSWHG ,QWHUDFWLRQ� ����� .OXZHU� ������ ����

��  %HQ\RQ� '� 5�� ,QWHOOLJHQW ,QWHUIDFH 7HFKQRORJ\ WR ,PSURYH +XPDQ�&RPSXWHU ,QWHUDFWLRQ

�7XWRULDO�� ,Q� +&, ,QWHUQDWLRQDO ¶��� 6DQ )UDQFLVFR� 86$� �������

��  %URZQH� 3� '�� ([SHULHQFHV IRUP WKH $,' SURMHFW� ,Q� 6FKQHLGHU�+XIVFKPLGW� 0�� .XKPH�

7�� 0DOLQRZVNL� 8� �HGV��� $GDSWLYH 8VHU ,QWHUIDFHV� 3ULQFLSOHV DQG 3UDFWLFH� $GDSWLYH 8VHU

,QWHUIDFHV� (OVHYLHU 6FLHQFH 3XEOLVKHUV %�9�� $PVWHUGDP� 1RUWK�+ROODQG� ������ �����

��  &DWOHGJH� /�� 3LWNRZ� -�� &KDUDFWHUL]LQJ EURZVLQJ VWUDWHJLHV LQ WKH :RUOG :LGH :HE� ,Q�

3URFHHGLQJV RI WKH 7KLUG ,QWHUQDWLRQDO :RUOG :LGH :HE &RQIHUHQFH� 'DUPVWDGW� *HUPDQ\�

������

��  &RWH�0XQR]� $� +�� $,'$� $Q $GDSWLYH 6\VWHP IRU ,QWHUDFWLYH 'UDIWLQJ DQG &$' $SSOL�

FDWLRQV� ,Q� 6FKQHLGHU�+XIVFKPLGW� 0�� .XKPH� 7�� 0DOLQRZVNL� 8� �HGV��� $GDSWLYH 8VHU

,QWHUIDFHV� 3ULQFLSOHV DQG 3UDFWLFH� $GDSWLYH 8VHU ,QWHUIDFHV� (OVHYLHU 6FLHQFH 3XEOLVKHUV

%�9�� $PVWHUGDP� 1RUWK�+ROODQG� ������ �������

��  'LHWHULFK� +�� 0DOLQRZVNL� 8�� .XKPH� 7�� 6FKQHLGHU�+XIVFKPLGW� 0�� 6WDWH RI WKH $UW LQ

$GDSWLYH 8VHU ,QWHUIDFHV� ,Q� 6FKQHLGHU�+XIVFKPLGW� 0�� .XKPH� 7�� 0DOLQRZVNL� 8�

�HGV��� $GDSWLYH 8VHU ,QWHUIDFHV� 3ULQFLSOHV DQG 3UDFWLFH� $GDSWLYH 8VHU ,QWHUIDFHV� (OVHYLHU

6FLHQFH 3XEOLVKHUV %�9�� $PVWHUGDP� 1RUWK�+ROODQG� ������ �����

��  )LQN� -�� .REVD� $� DQG 1LOO� $�� $GDSWDEOH DQG $GDSWLYH ,QIRUPDWLRQ $FFHVV IRU $OO 8VHUV�

,QFOXGLQJ WKH 'LVDEOHG DQG WKH (OGHUO\� ,Q� 3URFHHGLQJV RI 8VHU 0RGHOOLQJ ¶��� &KLD

/DJXQD� ,WDO\� ������ �������

���  )LQLQ� 7�� :�� :HEHU� -�� :LGHUKROG� *�� *HQHVHUHWK� 0�� )ULW]VRQ� 5�� 0F.D\� '��

0F*XLUH� -�� 3HODYLQ� 5�� 6KDSLUR� 6�� %HFN� &�� 6SHFLILFDWLRQ RI WKH .40/ $JHQW�



&RPPXQLFDWLRQ /DQJXDJH� $YDLODEOH HOHFWURQLFDOO\ DW� KWWS���ZZZ�FV�XPEF�HGX�

NTPO�SDSHUV�NTPOVSHF�SV� ������

���  ,QVWLWXWH IRU 3HUVRQDOLVHG ,QIRUPDWLRQ (QYLURQPHQW� )5,(1'��� +XPDQ ,QWHUIDFH $UFKL�

WHFWXUH *XLGHOLQHV ������

���  *XQGHUVRQ� -� �HG��� :$, $FFHVVLELOLW\ 8VHU $JHQW *XLGHOLQHV� %URZVHU 8VHU ,QWHUIDFH

�:�& :RUNLQJ 'UDIW�� :HE $FFHVVLELOLW\ ,QLWLDWLYH� :RUOG :LGH :HE &RQVRUWLXP� $YDLO�

DEOH RQ�OLQH DW� KWWS���ZZZ�Z��RUJ�:$,�8$�:'�:$,�8$�%52:6(5������KWP� �0DUFK�

�����

���  .REVD� $�� 3RKO� :�� 7KH XVHU PRGHOOLQJ VKHOO V\VWHP %*3�06� ,Q� 8VHU 0RGHOOLQJ DQG

8VHU�DGDSWHG ,QWHUDFWLRQ� ����� .OXZHU������� ������

���  1LHOVHQ� -�� 0XOWLPHGLD DQG +\SHUWH[W� 7KH ,QWHUQHW DQG %H\RQG� $3 3URIHVVLRQDO� ������

���  6DYLGLV� $�� 3DUDP\WKLV� $�� $NRXPLDQDNLV� '�� 6WHSKDQLGLV� &� 'HVLJQLQJ XVHU�DGDSWHG LQ�

WHUIDFHV� WKH XQLILHG GHVLJQ PHWKRG IRU WUDQVIRUPDEOH LQWHUDFWLRQV� ,Q� 3URFHHGLQJV RI ',6

¶��� $PVWHUGDP� 7KH 1HWKHUODQGV� ������ �������

���  6WHSKDQLGLV� &�� &RQWULEXWLRQ WR $FFHVVLELOLW\ *XLGHOLQHV IRU :RUOG :LGH :HE %URZVHUV�

:HE $FFHVVLELOLW\ ,QLWLDWLYH� :RUOG :LGH :HE &RQVRUWLXP� $YDLODEOH RQ�OLQH DW� KWWS���

ZZZ�LFV�IRUWK�JU�SURM�DW�KFL�:�&�:$,�FRQWULEBEURZVHUBJXLGHOLQHV�KWPO� �0DUFK� �����

���  6WHSKDQLGLV� &�� 3DUDP\WKLV� $�� 6DYLGLV� $�� 6WHUJLRX� $�� 6I\UDNLV� 0�� 0DRX� 1�� /HYHQWLV�

$�� 3DSDURXOLV� *�� 9HUQDUGRV� *�� .DUDJLDQQLGLV� &�� (QKDQFLQJ :HE %URZVHUV� $FFHVVL�

ELOLW\� 8VDELOLW\� 1DYLJDWLRQ DQG 2ULHQWDWLRQ �,QWHUQDO 7HFKQLFDO 5HSRUW�� $VVLVWLYH 7HFK�

QRORJ\ DQG +XPDQ�&RPSXWHU ,QWHUDFWLRQ /DERUDWRU\� ,QVWLWXWH RI &RPSXWHU 6FLHQFH�

)RXQGDWLRQ IRU 5HVHDUFK DQG 7HFKQRORJ\ � +HOODV ������ �$YDLODEOH IURP WKH DXWKRUV�

���  6WHSKDQLGLV� &�� 6DYLGLV� $�� $NRXPLDQDNLV� '� 8QLILHG 8VHU ,QWHUIDFH 'HYHORSPHQW� 7RROV

IRU &RQVWUXFWLQJ $FFHVVLEOH DQG 8VDEOH 8VHU ,QWHUIDFHV �7XWRULDO�� ,Q� +&, ,QWHUQDWLRQDO

¶��� 6DQ )UDQFLVFR� 86$� �������

���  6WHSKDQLGLV� &� 7RZDUGV 8VHU ,QWHUIDFHV IRU $OO� 6RPH &ULWLFDO ,VVXHV� ,Q� 3DQHO 6HVVLRQ RQ

³8VHU ,QWHUIDFHV IRU $OO � (YHU\ERG\� (YHU\ZKHUH� DQG $Q\WLPH´� 3URFHHGLQJV RI +&, ,Q�

WHUQDWLRQDO ¶��� 7RN\R� -DSDQ������� �������

���  6WHSKDQLGLV� &�� 6DYLGLV� $�� 7RZDUGV 0XOWLPHGLD ,QWHUIDFHV IRU DOO� D 1HZ *HQHUDWLRQ RI

7RROV 6XSSRUWLQJ ,QWHJUDWLRQ RI 'HVLJQ�WLPH DQG 5XQ�WLPH $GDSWLYLW\ 0HWKRGV� ,Q� 3UR�

FHHGLQJV RI 16)�$&0 0XOWLPHGLD µ�� :RUNVKRS RQ ³$GDSWLYH 0XOWLPHGLD 7HFKQRORJLHV

IRU 3HRSOH ZLWK 'LVDELOLWLHV´� 6DQ )UDQFLVFR� 86$� ������

���  6XNDYLUL\D� 3�� )ROH\� -�� 6XSSRUWLQJ $GDSWLYH ,QWHUIDFHV LQ D .QRZOHGJH�%DVHG 8VHU ,Q�

WHUIDFH (QYLURQPHQW� ,Q� *UD\� :� '�� +HIOH\� :� (�� 0XUUD\� '� �HGV��� &RQI� 3URF� ,QWHU�

QDWLRQDO :RUNVKRS RQ ,QWHOOLJHQW 8VHU ,QWHUIDFHV� 2UODQGR� )/� 1HZ <RUN� $&0 3UHVV�

������ �������

���  7DXVFKHU� /�� *UHHQEHUJ� 6�� +RZ 3HRSOH 5HYLVLW :HE 3DJHV� (PSLULFDO )LQGLQJV DQG ,P�

SOLFDWLRQV IRU WKH 'HVLJQ RI +LVWRU\ 6\VWHPV� ,QWHUQDWLRQDO -RXUQDO RI +XPDQ &RPSXWHU

,QWHUDFWLRQ� 6SHFLDO LVVXH RQ :RUOG :LGH :HE 8VDELOLW\� ������ $FDGHPLF 3UHVV ������ ���

���

���  9DQGHUKHLGHQ� *�� &KLVKROP� :� �HGV��� 3DJH $XWKRU� 8VHU $JHQW DQG $VVLVWLYH 7HFKQRO�

RJ\ *XLGHOLQHV DQG ,VVXHV � 9HUVLRQ �� 8QLILHG :HE 6LWH $FFHVVLELOLW\ *XLGHOLQHV �'UDIW��

7UDFH 5 DQG ' &HQWHU� 8QLYHUVLW\ RI :LVFRQVLQ � 0DGLVRQ� :HE $FFHVVLELOLW\ ,QLWLDWLYH �

*XLGHOLQHV :RUNLQJ *URXS� $YDLODEOH RQ�OLQH DW� KWWS���WUDFH�ZLVF�HGX�GRFV�

KWPOBJXLGHOLQHV�YHUVLRQ��KWP� �0DUFK� �����


