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�
/RXLVLDQD 6WDWH 8QLYHUVLW\

$EVWUDFW�� 7(',6� �7HOHZRUNLQJ� IRU� 'LVDEOHG� 3HRSOH�� LV� D� UHVHDUFK� 	

GHYHORSPHQW�SURMHFW�RI�WKH�UHVHDUFK�JURXS�RQ�+XPDQ�&RPSXWHU�,QWHUDFWLRQ�DW

WKH�*HUPDQ�1DWLRQDO� 5HVHDUFK�&HQWHU� IRU� ,QIRUPDWLRQ� 7HFKQRORJ\� �*0'��

7(',6� LV� DQ� DVVLVWLYH� WHFKQRORJ\� FRQWULEXWLRQ� WR� WKH� SURPRWLRQDO� SURJUDP

Ä7HOHFRRSHUDWLRQ� �� 9DOXH� $GGHG� 6HUYLFHV³� RI� WKH� *HUPDQ� )HGHUDO

'HSDUWPHQW� IRU�(GXFDWLRQ�� 6FLHQFH��5HVHDUFK� DQG�7HFKQRORJ\� �%0%)�� DQG

DFFRUGLQJO\�IXQGHG��7KH�JHQHUDO�JRDO�RI�WKH�SURMHFW�LV�WR�LPSOHPHQW�D�JHQHULF

KXPDQ�FRPSXWHU� LQWHUIDFH� IRU�DFFHVVLQJ� LQWHUQHW��ZKLFK�FDQ�EH�DGDSWHG� WR�D

YDULHW\�RI�GLIIHUHQW�QHHGV�RI�KDQGLFDSSHG�DV�ZHOO�DV�HOGHUO\�SHRSOH��$V�SDUW�RI

D� ILHOG�WULDO�� WKH� LQWHUQHW�EDVHG� WHOHFRRSHUDWLRQ� HQYLURQPHQW� %6&:� �%DVLF

6XSSRUW� IRU� &RRSHUDWLYH� :RUN�� ZDV� LQVWDOOHG� WR� PDQDJH� WKH� WHOHZRUNLQJ

SURFHVV�IRU� WZR�VHYHUHO\�SK\VLFDOO\�GLVDEOHG�WHOHZRUNHUV��$W�SUHVHQW��%6&:

LV� DGMXVWHG� WR� WKHLU� VSHFLDO� QHHGV� EDVHG� XSRQ� GDWD� JDLQHG� E\� VWUXFWXUHG

XVDELOLW\�LQWHUYLHZV�� $V� D� UHVXOW�� FRPSOHWH� DFFHVVLELOLW\� RI� %6&:� E\

NH\ERDUG� ZLOO� VRRQ� EH� DYDLODEOH�� VLQFH� RSHUDWLQJ� D� PRXVH� FDXVHV� PDQ\

SUREOHPV�IRU�PRWRULFDOO\�GLVDEOHG��EOLQG�RU�YLVXDOO\�LPSDLUHG�HQG�XVHUV�

���,QWURGXFWLRQ

$W� SUHVHQW�� WKHUH� DUH� DERXW� ����PLR�� HOGHUO\� DQG� ���PLR�� KDQGLFDSSHG� SHRSOH� OLYLQJ� LQ

(XURSH��5HFHQW�RIILFLDO� VXUYH\V� UHYHDO� ����PLOOLRQ� VHYHUHO\�KDQGLFDSSHG� SHRSOH� RQO\� LQ

*HUPDQ\��7KLV� WHQGHQF\� LQFUHDVHV��0RGHUQ� WHOHFRPPXQLFDWLRQ� WHFKQRORJLHV�RIIHU�PDQ\

SRVVLELOWLHV� IRU� VSHFLDO� QHHGV� DGMXVWPHQW��7KXV� VHYHUHO\� KDQGLFDSSHG� DV�ZHOO� DV� HOGHUO\

SHRSOH�FDQ�EH�HQDEOHG�WR�OLYH�D�VHOI�GHWHUPLQHG�OLIH�DQG�WDNH�SDUW�LQ�VRFLDO�DQG�HFRQRPLF

DIIDLUV�� )RU� H[DPSOH�� WHOHFRPPXQLFDWLRQ� WHFKQRORJ\� FDQ� FRPSHQVDWH� IRU� DQ� RIWHQ

SUHYDLOLQJ�ODFN�RI�SK\VLFDO�PRELOLW\��ZKLFK�LV�GHWULPHQWDO�WR�WKH�YRFDWLRQDO�LQWHJUDWLRQ�RI

KDQGLFDSSHG�SHRSOH�



8QIRUWXQDWHO\� WHFKQRORJLFDO� SURJUHVV� GRHV� QRW� QHFHVVDULO\� LPSO\� HQKDQFHPHQW� RI

DSSOLFDELOLW\� RI� LQIRUPDWLRQ� WHFKQRORJ\�� ,Q� JHQHUDO�� VSHFLDO� QHHGV� RI� KDQGLFDSSHG� HQG�

XVHUV�DUH�QRW�HTXDOO\� WDNHQ�LQWR�FRQVLGHUDWLRQ�E\�V\VWHP�GHVLJQHUV��+DQGLFDSSHG�SHRSOH

DUH�XVXDOO\�QRW� LQFOXGHG� LQ�GHVLJQ�SURFHVVHV��7KHUHIRUH�� SURGXFWV� DUH�RIWHQ� LQDFFHVVLEOH

GXH�WR�VPDOO�EXW�ZLWK�UHJDUG�WR�FHUWDLQ�GLVDELOLWLHV�FUXFLDO�VKRUWFRPLQJV��,Q�RUGHU�WR�HQVXUH

WKH� VXLWDELOLW\�RI� WKH� WHOHZRUNVWDWLRQ�GHYHORSHG�ZLWKLQ� WKH�7(',6�SURMHFW�� SULQFLSOHV� RI

SDUWLFLSDWLYH�V\VWHPV�GHVLJQ�DUH�DSSOLHG��7KLV�UHIHUV�WR�WHFKQLFDO�DVSHFWV�DV�ZHOO�DV�LVVXHV

RI� XVDELOLW\�� )RU� LQVWDQFH�� WKH� LQWHUQHW�EDVHG� WHOHFRRSHUDWLRQ� HQYLURQPHQW� %6&:� LV

DGMXVWHG�EDVHG�XSRQ�GDWD�JDLQHG�E\�VWUXFWXUHG�XVDELOLW\�LQWHUYLHZV�>�@�

���7KH�7(',6�ILHOG�WULDO

7KH� DGDSWDWLRQ� RI� WKH� WHOHZRUNVWDWLRQ� LV� UHDOL]HG� LQ� FRRSHUDWLRQ� ZLWK� WKH� )7%

�)RUVFKXQJVLQVWLWXW� 7HFKQRORJLH�%HKLQGHUWHQKLOIH� LQ� 9ROPDUVWHLQ�� DQ� LQWHUQDWLRQDOO\

UHQRZQHG�UHKDELOLWDWLRQ�FHQWHU�LQ�*HUPDQ\��7ZR�SK\VLFDOO\�KDQGLFDSSHG�HQG�XVHUV�OLYLQJ

LQ� 'RUWPXQG�� ZKLFK� LV� ORFDWHG� ��� NP� DZD\� IURP� 9ROPDUVWHLQ�� ZRUN� IRU� WKH� )7%

DGPLQLVWUDWLRQ� ZLWK� VXSSRUW� RI� %6&:� �%DVLF� 6XSSRUW� IRU� &RRSHUDWLYH� :RUN��� D

WHOHFRRSHUDWLRQ� HQYLURQPHQW� ZKLFK� KDV� EHHQ� GHYHORSHG� E\� *0'
V� UHVHDUFK� JURXS� RQ

&RPSXWHU�6XSSRUWHG�&RRSHUDWLYH�:RUN��&6&:���%6&:�LV�DYDLODEOH� IUHH�RI�FKDUJH�E\

FRPPRQ�,QWHUQHW�EURZVHUV�LQ�WKH�:RUOG�:LGH�:HE�>%6&:@�

���%6&:

7KH�%6&:� �%DVLF� 6XSSRUW� IRU� &RRSHUDWLYH�:RUN�� SURMHFW� DW� *0'� ),7� LV� GHYHORSLQJ

WRROV� WR� VXSSRUW� FRRSHUDWLYH�ZRUN�RYHU� WKH�:HE��7KH�EDVLV� IRU� WKLV�ZRUN� LV� WKH�%6&:

µVKDUHG� ZRUNVSDFH¶� V\VWHP� �� DQ� H[WHQVLRQ� WR� D� VWDQGDUG� :HE� VHUYHU� ZKLFK� VXSSRUWV

GRFXPHQW� XSORDG�� HYHQW� QRWLILFDWLRQ�� JURXS� PDQDJHPHQW�� FRPPXQLFDWLRQ� DQG� PXFK

PRUH��%6&:�SURYLGHV�IDFLOLWLHV�IRU�FROODERUDWLRQ�RYHU�WKH�,QWHUQHW��,W�UXQV�DFURVV�WKH�PRVW

FRPPRQO\� XVHG� SODWIRUPV� RQ� 3&�� 0DFLQWRVK� DQG� 6XQ�� 7KLV� VHUYHV� DV� DQ� LQWHJUDWLRQ

SODWIRUP�RQWR�ZKLFK�D�YDULHW\�RI�&6&:�DSSOLFDWLRQV�FDQ�EH�DGGHG��7KH�HPSKDVLV� LV�RQ

LQWHJUDWLQJ�H[LVWLQJ�WRROV��UDWKHU�WKDQ�FRQVWUXFWLQJ�QHZ�RQHV�

7KH� %6&:� V\VWHP� LV� EDVHG� RQ� WKH� µVKDUHG� ZRUNVSDFH¶� PHWDSKRU�� DQ� REMHFW� VWRUH� IRU

JURXS� ZRUN�� ZLWK� VRPH� VLPSOH� DZDUHQHVV� IXQFWLRQDOLW\� WKDW� DOORZV� XVHUV� WR� NHHS� DQ

RYHUYLHZ�RI�ZKDW�LV�KDSSHQLQJ�LQ�WKH�ZRUNVSDFH��$�ZRUNVSDFH�XVHU�FDQ�EURZVH�WKURXJK�D

VKDUHG�ZRUNVSDFH��LI�KH�RU�VKH�KDV�SHUPLVVLRQ�WR�GR�VR��ZLWK�DQ�XQPRGLILHG�:::�FOLHQW

RQ�DQ\�SODWIRUP��7KH�%6&:�ZRUNVSDFH�DOORZV�WR��RYHU�ZULWH�REMHFWV�E\�PHDQV�RI�D�VPDOO

µKHOSHU¶�DSSOLFDWLRQ�WKDW�LV�SURYLGHG�ZLWK�WKH�V\VWHP�

���8VDELOLW\



%HIRUH� VWDUWLQJ� WKH� DFWXDO� WHOHZRUN� E\� XVLQJ� %6&:�� D� XVDELOLW\� WHVW� ZDV� FRQGXFWHG� LQ

RUGHU�WR�HYDOXDWH�WKH�XVHU�IURQW�HQG�RI�WKDW�WHOHFRRSHUDWLRQ�HQYLURQPHQW��7KH�JRDO�ZDV�WR

LQYHVWLJDWH�ZKHWKHU�WKH�WZR�WHOHZRUNHUV�KDG�OHDUQHG�WR�KDQGOH�WKH�V\VWHP�VXFFHVVIXOO\�DV

ZHOO�DV� WR�DVVHVV� WKH�XVDELOLW\�RI�%6&:�IRU�HQG�XVHUV�ZLWK� VSHFLDO�QHHGV�� VLQFH�%6&:

ZDV�QRW�RULJLQDOO\�GHVLJQHG�ZLWK�UHJDUG�WR�WKH�VSHFLDO�QHHGV�RI�GLVDEOHG�HQG�XVHUV�

����0HWKRGRORJ\

$V�SDUW�RI�RXU�LQYHVWLJDWLRQ��ZH�DVNHG�WKH�WHOHZRUNHUV�WR�SHUIRUP�D�SUHGHILQHG�WDVN��7DVN

DFFRPSOLVKPHQW� ZDV� WKHQ� IROORZHG� XS� E\� D� VWUXFWXUHG� LQWHUYLHZ� WR� GLVFRYHU� FHUWDLQ

SUREOHPV�WKH�GLVDEOHG�SLORW�XVHUV�HQFRXQWHUHG�ZKLOH�XVLQJ�WKH�V\VWHP�

7KH�WDVN�ZDV�GLYLGHG�LQWR�WKUHH�VXEVHTXHQW�SDUWV��'XULQJ�WKHLU�FRXUVH�WKH�PDLQ�IXQFWLRQDO

ERG\�RI�%6&:�ZDV� WHVWHG��7KH�FRQWHQW�RI� WKH� WDVN�UHODWHG� WR� UHVXOWV�RI�RXU� LQLWLDO� ILHOG

H[SORUDWLRQ� FRPSULVLQJ� D� GHVFULSWLRQ� RI� WKH� VRFLDO� HQYLURQPHQW�� WKH� SLORW�XVHUV

HGXFDWLRQDO�EDFNJURXQG��WKHLU�FRPSXWHU�OLWHUDF\��WKHLU�DWWLWXGHV�WRZDUGV�WHOHZRUN�DQG�WKH

OLNH�� 3LORW�XVHUV� ZHUH� DVNHG� WR� YDOLGDWH� FRUUHVSRQGLQJ� ILQGLQJV� E\� PRGLI\LQJ� UHVHDUFK

GRFXPHQWDWLRQ� DQG� FRPPHQWLQJ� RQ� WKHVH� PRGLILFDWLRQV� ZLWKLQ� D� FRPPRQ� %6&:

WHOHFRRSHUDWLRQ� HQYLURQPHQW� HVSHFLDOO\� GHYRWHG� WR� WKHVH� SXUSRVHV�� 7KHUHIRUH

DFFRPSOLVKPHQW�RI�WKH�SUHGHILQHG�WDVN�DLPLQJ�DW�WHVWLQJ�V\VWHPV�XVDELOLW\�FDQ�DV�ZHOO�EH

VHHQ� WR� EH� FUXFLDO� LQ� D� SDUWLFLSDWLYH� UHVHDUFK� DQG� GHYHORSPHQW� DSSURDFK�ZKLFK� DLPV� DW

LQYROYLQJ�HQG�XVHUV�LQ�DQ�LQWHQVLYH�GLDORJXH�RQ�UHVHDUFK�YDOLGDWLRQ�GXULQJ�WKH�SURFHVV�RI

GHVLJQLQJ�WHFKQLFDO�DQG�RUJDQLVDWLRQDO�V\VWHPV�DGDSWDWLRQ�

7KH� JXLGHOLQH� IRU� WKH� LQWHUYLHZ�� ZKLFK� ZDV� FRQGXFWHG� DIWHU� WKH� WHOHZRUNHUV� KDG

VXFFHVVIXOO\� FRPSOHWHG� WKH� JLYHQ� WDVNV�� ZDV� GHYHORSHG� LQ� DFFRUGDQFH� WR� WKH� VRIWZDUH�

HUJRQRPLF� FULWHULD� OLVWHG� ZLWKLQ� (9$',6� ,,� >�@�� (9$',6� ,,� LV� D� VRIWZDUH�VXSSRUWHG

DSSURDFK�GHYHORSHG�E\�*0'ïV�'HSDUWPHQW�IRU�+XPDQ�&RPSXWHU�,QWHUDFWLRQ�VSHFLILFDOO\

WR� VHUYH� DV� D� WRRO� IRU� HYDOXDWLQJ� GLDORJXH� V\VWHPV�� 0RVW� EDVLFDOO\� WKLV� HYDOXDWLRQ

SURFHGXUH� UHODWHV� WR� WKH� ,),3�0RGHO� RI�+XPDQ�&RPSXWHU� ,QWHUIDFHV��ZKLFK� DOUHDG\� IRU

\HDUV� LV� EHLQJ�SURPRWHG� E\� WKH� ,QWHUQDWLRQDO� )HGHUDWLRQ� IRU� ,QIRUPDWLRQ�3URFHVVLQJ�� DQ

LQWHUQDWLRQDO�SDUHQW�RUJDQL]DWLRQ�RI�QDWLRQDO�FRPSXWHU�VFLHQFH�FRPSDQLHV�

$FFRUGLQJ� WR� WKH� ,),3�PRGHO�� WKH� HQG�XVHU� LQWHUDFWV�ZLWK� D� FRPSXWHU� V\VWHP� WKURXJK�DW

OHDVW�IRXU�LQWHUIDFH�OD\HUV��WKH�WHUPLQDO��LQSXW�RXWSXW����WKH�GLDORJXH���WKH�IXQFWLRQDO��DQG

WKH� RUJDQL]DWLRQDO� LQWHUIDFH�� 7KH� WHUPLQDO� LQWHUIDFH� UHJXODWHV� WKH� ZD\� ZRUN� GDWD�

SDUDPHWHUV� DQG� FRPPDQGV� DUH� LQSXW� DQG� YLFH� YHUVD� WKH� ZD\� KRZ� V\VWHP� IHHGEDFN� LV

SUHVHQWHG� WR� WKH�XVHU��7KH�GLDORJXH� LQWHUIDFH� UHJXODWHV� WKH� QDWXUH� DQG� IRUP�RI� GLDORJXH

SURFHVVHV� �L�H�� FRPPDQG��� PHQXH��� LFRQ� GULYHQ� HWF���� V\VWHP� DLGV�� HUURU� KDQGOLQJ� DQG

LQWHUYHQWLRQ�RSWLRQV�LQ�WKH�FRXUVH�RI�WKH�GLDORJXH��7KH�IXQFWLRQDO� LQWHUIDFH�UHJXODWHV� WKH

KDQGOLQJ� RI� V\VWHP� WRROV� �L�H�� DSSOLFDWLRQV��� 7KH� RUJDQL]DWLRQDO� LQWHUIDFH� UHYHDOV� WKH

UHODWLRQV� EHWZHHQ� GLIIHUHQW� HQG� XVHUV�ZLWKLQ� WKH� VDPH� RUJDQL]DWLRQDO� RU� VRFLR�WHFKQLFDO

FRQWH[W��ZKLFK�LV�IRU�LQVWDQFH�GHILQHG�E\�WKH�V\VWHP�ERUGHUV�RI�D�7HOHFRRSHUDWLRQ�V\VWHP�



+RZHYHU�� WKH� VWUXFWXUHG� LQWHUYLHZ�ZDV�PRUH�FORVHO\� IRFXVVHG�RQ� WKH� LQSXW�RXWSXW� �� �WKH

GLDORJXH��DQG�WKH�IXQFWLRQDO�OD\HU�RI�WKH�RYHUDOO�XVHU�LQWHUIDFH�

$QRWKHU� LPSRUWDQW�RULHQWDWLRQ�DLG�RI� WKH�(9$',6� ,,� HYDOXDWLRQ�SURFHGXUH� LV� D� VWDQGDUG

GHYHORSHG�E\� WKH�*HUPDQ�1DWLRQDO� 6WDQGDUG�2UJDQL]DWLRQ� �',1��������� SDUW� ����ZKLFK

ZDV�PXFK�GLVFXVVHG�LQ�VSHFLDOL]HG�FLUFOHV��7KLV�',1�FDWHJRULHV��ZKLFK�LQ�D�WZR�IDFWRULDO

GHVLJQ�FDQ�RUWKRJRQDOO\�EH�FRPELQHG�ZLWK�WKH�IRXU�LQWHUIDFH�OD\HUV�RI�WKH�,),3�PRGHO��DUH

LQ�WKH�IRUP�RI�H[SOLFLW�UHFRPPHQGDWLRQV�IRU�WKH�VRIWZDUH�HUJRQRPLF�GHVLJQ�RI�WKH�RYHUDOO

XVHU�LQWHUIDFH�>�@�

����)LQGLQJV

7KH� IROORZLQJ� LVVXHV�� ZKLFK� DUH� RQO\� PRUH� RU� OHVV� LQWUXVLYH� H[DPSOHV� IRU� WKH� OD\HUHG

HYDOXDWLRQ� DSSURDFK� RXWOLQHG� DERYH�� ZHUH� DPRQJ� RWKHUV� LGHQWLILHG� DV� GHPDQGLQJ� IRU

DGDSDWLRQ�

��WHUPLQDO��LQSXW�RXWSXW��LQWHUIDFH

7KH�FXUVRU�SRVLWLRQ�VHUYHV�ZLWKLQ�%6&:�DV�D�SURPSW�IRU�LQSXW��<HW��WKH�FXUVRU�LV�QRW

DOZD\V�SRVLWLRQHG�DW�WKH�FRUUHFW�SODFH�IRU�LQSXW��ZKLFK���E\�WKH�ZD\���LV�PRUH�D�JHQHUDO

SUREOHP�RI� WKH�LQWHUQHW�EURZVHU� WKDQ�RI�%6&:�LWVHOI��0RUHRYHU�� LW� LV�QRW�SRVVLEOH� WR

NHHS� ZLQGRZV� RSHQ� DIWHU� KDYLQJ� FRPSOHWHG� WKH� LQSXW� IRU� LQVWDQFH� E\� RIIHULQJ� D

Ä0RUH"³� RSWLRQ�� WKXV� WKH�ZLQGRZV� QHHG� WR� EH� RSHQHG� DJDLQ� DQG� DJDLQ��&RQVLGHULQJ

WKDW� SHRSOH�ZLWK� IXQFWLRQDO� LPSDLUPHQWV� LQ� WKH�XSSHU� OLPEV� GHSHQG� XSRQ� RSWLPL]LQJ

WKH� UHTXLUHG� PRXVH�PRYHPHQWV� DV� ZHOO� DV� NHHSLQJ� WKH� QXPEHU� RI� FKDUDFWHUV� WR� EH

W\SHG� DV� OLWWOH� DV� SRVVLEOH� LQ� RUGHU� WR� ZRUN� HIILFLHQWO\�� VRIWZDUH� DGDSWDWLRQV� DUH

QHFHVVDU\�DW�WKLV�SRLQW�

7KHVH�ILQGLQJV�LQWHUIHUH�ZLWK� WKH�',1�UHFRPPHQGDWLRQ�RI�Ä3UREOHP�DSSURSULDWHQHV³�

ZKLFK� GHPDQGV� WKDW� WKH� XVHU¶V� DFWXDO� WDVN� VKRXOG� EH� VXSSRUWHG� DQG� QRW�PDGH�PRUH

GLIILFXOW�E\�VSHFLILF�V\VWHP�SURSHUWLHV�

��GLDORJXH�LQWHUIDFH

6RPH�RI�WKH�LFRQV�SUHVHQWHG�E\�%6&:�DV�SDUW�RI�WKH�JUDSKLFDO�XVHU�LQWHUIDFH�GLG�QRW

LPSO\� WKH� DFWLRQ�� ZKLFK� LV� VHW� RII� E\� WKHP�� )XUWKHUPRUH�� VRPH� DEEUHYLDWLRQV�� IRU

H[DPSOH� ÄGHV³� IRU� ÄGHVFULSWLRQ³�ZHUH�QRW� FRPSUHKHQVLEOH�E\� WKH� WHOHZRUNHUV��7KHVH

LVVXHV� DUH� SRLQWLQJ� DW� DQ� XQGHUO\LQJ� PRUH� IXQGDPHQWDO� SUREOHP�� WKDW� LV� WKH� ODFNLQJ

FRQVLGHUDWLRQ�RI�WKH�QDWLYH�ODQJXDJH�RI�WKH�HQG�XVHU��0RVW�RI�WKH�ZHEVLWHV�DYDLODEOH�LQ

WKH� LQWHUQHW� UHVSHFWLYHO\� :RUOG�:LGH�:HE� DUH� SUHVHQWHG� LQ� HQJOLVK�� 7KLV� FDXVHV� D

FUXFLDO� REVWDFOH� LQ� DFFHVVLELOLW\� RI� WKH� :::� IRU� LQWHUHVWHG� HQG�XVHUV� ZLWK� OLWWOH

NQRZOHGJH� RI� HQJOLVK�� ZKLFK� LV� SDUWLFXODUO\� WUXH� IRU� HOGHUO\� DQG� GLVDEOHG� HQG�XVHUV�

0RVW�EDVLFDOO\�WKLV�LV�D�SROLF\�LVVXH�RI�LQIRUPDWLRQ�SROLWLFV�ZKLFK�QHHGV�WR�EH�VROYHG



RQ�D�IXQGDPHQWDO�OHYHO�IRU�LQVWDQFH�E\�RIIHULQJ�YHUVLRQV�DGMXVWDEOH�WR�DW�OHDVW�WKH�PRVW

SUHYDLOLQJ�ODQJXDJHV�RU�E\�SURYLVLRQ�RI�WUDQVODWLRQDO�KHOS�

$JDLQ� WKHVH� ILQGLQJV� LQWHUIHUH� ZLWK� DQRWKHU� ',1�UHFRPPHQGDWLRQ� GHQRPLQDWHG

Ä7UDQVSDUHQF\³�RU�Ä6HOI�GHVFULSWLYHQHVV³��7KHVH�FULWHULD�UHIHU�WR�WKH�IDFW�WKDW�WKH�XVHU

VKRXOG�EH�DEOH�WR�ÄVHH�WKURXJK³�WKH�V\VWHP��7KXV��WKH�GLDORJXH�PXVW�EH�HLWKHU�GLUHFWO\

FRPSUHKHQVLEOH� RU�� LI� WKLV� LV� QRW� WKH� FDVH�� WKH� V\VWHP� VKRXOG� EH� DEOH� RQ� GHPDQG� WR

H[SODLQ� WR� WKH� XVHU� WKH� GLDORJXH¶V� SXUSRVH� DQG� PHWKRG�� :KHUH� WKH� GLDORJXH� LV� QRW

GLUHFWO\� FRPSUHKHQVLEOH�� WKH� XVHU� VKRXOG�� RQ� UHTXHVW�� EH� JLYHQ� D� OLVW� RI� WKH� DYLODEOH

IDFLOLWLHV� �H�J�� VZLWFK� WR�QDWLYH� ODQJXDJH�RU� WUDQVODWLRQDO�KHOS��� VR� WKDW�KH�KDV�D�JRRG

LGHD�RI�WKH�V\VWHP�FRQWH[W�IRU�KLV�RZQ�WDVN�

��IXQFWLRQDO�LQWHUIDFH

)XUWKHUPRUH�� LW� ZDV� VXJJHVWHG� E\� WKH� GLVDEOHG� WHOHZRUNHUV� WR� HQKDQFH� WKH� %6&:�

V\VWHP�E\�RIIHULQJ�WKH�SRVVLELOW\�WR�UHDG�LQ�LQSXW�E\�FDFKH�PHPRU\�IRU�LQVWDQFH�LQ�FDVH

RI�ORQJ�H�PDLO�DGGUHVVHV��VR�WKDW�RQ�OLQH�WLPHV�FDQ�EH�NHSW�DV�VKRUW�DV�SRVVLEOH�LQ�RUGHU

WR�ZRUN�HFRQRPLFDOO\�

7KH�',1� UHFRPPHQGDWLRQ� RI� Ä)OH[LELOLW\³�PDWFKHV�ZLWK� WKLV� HQG�XVHU� VXJJHVWLRQ�� ,W

UHTXLUHV� WKDW� VRIWZDUH� WRROV�EH�DGDSWHG�DV� IDU�DV�SRVVLEOH� WR� VXLW� WKH�XVHUV� LQGLYLGXDO

ZLVKHV�� H[SHULHQFH�� HWF��$FFRXQW� VKRXOG� EH� WDNHQ� RI� WKH� JIDFW� WKDW� XVHU� FRQWURO� RI� D

V\VWHP�JURZV� JUDGXDOO\�ZLWK� XVH��7KH� XVHU� VKRXOG� EH� DEOH� WR� LQIOXHQFH� WKH� GLDORJXH

SURFHVV�� LVW� VSHHG� �� LQFOXGLQJ� LQWHUUXSWLRQV� �� DQG� WKH� RUGHU� RI� YDULRXV� GLDORJXH

RSHUDWLRQV�

���0XOWL�PRGDO�LQWHUIDFH�DGDSWDWLRQV�IRU�SK\VLFDOO\�KDQGLFDSSHG�HQG�XVHUV

/RRNLQJ� DW� QHZ� GHYHORSPHQWV� LQ� PXOWLPHGLD�WHFKQRORJ\�� WKHUH� DUH� TXLWH� D� IHZ� QHZ

TXDOLWLHV�RI�KXPDQ�FRPSXWHU�LQWHUDFWLRQ�HPHUJLQJ�DGDSWDEOH�WR�D�YDULHW\�RI�VSHFLDO�QHHGV

RI� KDQGLFDSSHG� HQG�XVHUV� >�@�� $VVLVWLYH� WHFKQRORJLHV� RIIHU� QRZ� D� YDULHW\� RI� DFRXVWLF�

YLVXDO� DQG� WDFWLOH� KXPDQ�FRPSXWHU� LQWHUIDFH� DGDSWDWLRQV�� $PRQJ� RWKHUV� WKHVH� LQFOXGH

ÄVWHUHRSKRQLF� � HDUFRQV³� �H�J�� WKH� VRXQG� RI� D� JDUEDJH� FDQ� V\PEROL]LQJ� WKH� GHOHWLRQ

SURFHGXUH� LQ� WKH� 0DFLQWRVK�2SHUDWLQJ�6\VWHP�� DQG� Ä9LUWXDO� /LSUHDGHUV³� �H�J�� DQ

DQLPDWHG�KXPDQ�IDFH�SUHVHQWHG�RQ�D�JUDSKLF�GLVSOD\�PRYHV�LWV� OLSV�DFFRUGLQJ� WR�VSHHFK

LQSXW� HQDEOLQJ� GHDI� SHRSOH� WR� XQGHUVWDQG� VSHHFK�� >���@�� 7KHVH� WZR� H[DPSOHV� LOOXVWUDWH

SRVVLELOLWLHV� WR� DGDSW� KXPDQ�FRPSXWHU� LQWHUIDFHV� WR� UHFHSWLYH� KDQGLFDSV�� 7KH� UHVHDUFK

SURMHFW�7(',6��WKRXJK��DLPV�DW�DGDSWDWLRQV�IRU�H[SUHVVLYH�KDQGLFDSV��7KH\�GR�QRW�DSSHDU

DV� VSHFWDFXODU� DV� WKH� DERYH�GHVFULEHG� DGDSWDWLRQV�EXW� WKH\� DUH� MXVW� DV�XVHIXO� IRU�SHRSOH

ZLWK�PRWRU�LPSDLUPHQWV�

����&RPSOHWH�LQWHUQHW�DFFHVV�E\�NH\ERDUG



,Q� JHQHUDO�� QDYLJDWLRQ� WKURXJK� %6&:� FDQ� EH� HDVHG� GUDPDQWLFDOO\� IRU� HQG�XVHUV� ZLWK

SK\VLFDO�KDQGLFDSV�E\�UHSODFLQJ�FXUVRU�SRVLWLRQLQJ�E\�PRXVH� UHTXLULQJ�JRRG� ILQH�PRWRU

FRRUGLQDWLRQ� WKURXJK� QDYLJDWLRQ� DFFHVV� E\� NH\ERDUG�� 6LQFH� WKLV� DGDSWDWLRQ� FRPSULVHV

IXQFWLRQDOLW\� RI� WKH� EURZVHU� UDWKHU� WKDQ� WKH� XQGHUO\LQJ� %6&:� DSSOLFDWLRQ�� 7(',6

FXUUHQWO\�UHDOL]HV�FRPSOHWH�DFFHVV�WR�DQ�LQWHUQHW�EURZVHU�E\�NH\ERDUG��7KLV�DFFHVVLELOLW\

ZLOO� EH� DOVR� YDOLG� IRU� VSHFLDO� NH\ERDUGV� GHVLJQHG� WR�PHHW� VSHFLDO� QHHGV� RI�PRWRULFDOO\

LPSDLUHG�HQG�XVHUV�

7KH�DGDSWLRQV�XQGHU�FRQFHUQ�ZLOO�EH�LPSOHPHQWHG�E\�XVLQJ�Ä06�,QWHUQHW�&RQWURO�3DFN³�

D�WRROER[�FRQVLVWLQJ�VR�IDU�RI���VR�FDOOHG�Ä$FWLYH�;�70�&RQWUROV³��7KH\�FDQ�EH�LQWHJUDWHG

ZLWKLQ�9LVXDO�%DVLF��%H\RQG�WKLV��PRGLILFDWLRQ�RI�WKH�+RW-DYD�EURZVHU�VRXUFHFRGH�EHLQJ

DYDLODEOH�DV�SXEOLF�GRPDLQ�VRIWZDUH�LV�DOVR�FRQVLGHUHG�

$FFRUGLQJ� WR� WKH� UHVXOWV� RI� IXUWKHU� LQ�GHSWK� XVDELOLW\� LQWHUYLHZV�� WKH� IROORZLQJ� IHDWXUHV

ZLOO�EH�UHDOL]HG�IRU�SHRSOH�ZLWK�SK\VLFDO�KDQGLFDSV�

� WDEELQJ�WKURXJK�IRUPV�DQG�FKHFNER[HV�RI�DQ�+70/�GRFXPHQW

� SURYLVLRQ�RI�D�NH\ERDUG�FRPPDQG�WR�PDUN�WH[W

� VHOHFWLRQ�RI�D�OLQN�E\�W\SLQJ�WKH�ILUVW�OHWWHU�RI�WKH�OLQNïV�ODEHO

� GHWHUPLQDWLRQ� RI� D� VSHFLDO� NH\ERDUG� FRPPDQG� WR� WDE� WKURXJK� OLQNV� ZLWK� D

FKDQJHDEOH�VWHS�UDQJH

� VFDQQLQJ�SURFHGXUHV�WKDW�DOORZ�IRU�VHTXHQWLDO�PDUNLQJ�RI�EXWWRQV�DQG�OLQNV�DV�ZHOO

DV�VHOHFWLRQ�DQG�VHWWLQJ�RII�WKH�DFWXDOO\�PDUNHG�E\�NH\ERDUG

� UHFRJQLWLRQ� DQG� FRPSOHWLRQ� RI� UHFXUUHQWO\� RFFXULQJ� LQSXW� DIWHU� W\SLQJ� RQO\� D� IHZ

OHWWHUV

����7KH�JHQHULF�DSSURDFK

,Q�WKH�ORQJ�UXQ��GHYHORSPHQW�HIIRUWV�ZLWKLQ�WKH�VFRSH�RI�7(',6�VHHN�WR�GHYHORS�D�JHQHULF

KXPDQ�FRPSXWHU�LQWHUIDFH�IRU�D�UHOLDEOH�LQWHUQHW�EURZVHU��7KH�FRQFHSW�RI�JHQHULF�KXPDQ

FRPSXWHU� LQWHUIDFHV� PRVW� EDVLFDOO\� PHDQV� WR� LPSOHPHQW� D� VRIWZDUH� OD\HU� EHWZHHQ� WKH

XVHUïV� IURQW�HQG� DQG� WKH� DSSOLFDWLRQ�� ZKLFK� FDQ� HDVLO\� DQG� XQLYHUVDOO\� EH� DGDSWHG� WR� D

YDULHW\�RI�GLIIHUHQW�QHHGV�RI�KDQGLFDSSHG�SHRSOH�DQG�RWKHU�HQG�XVHUV�ZLWK�VSHFLDO�QHHGV

>�@�

7R� FRPSO\� LQ� WKH� VKRUW� UXQ� EHVLGHV� WKH� PRUH� FKDOOHQJLQJ� VRIWZDUH�DUFKLWHFWXUDO

IRXQGDWLRQV� DW� OHDVW� SDUWLDOO\� ZLWK� WKH� GHPDQG� RI� LPSOHPHQWLQJ� D� JHQHULF� LQWHUIDFH� IRU

LQWHUQHW� DFFHVV�� WKH� IROORZLQJ� QRW� EURZVHU�� EXW� +70/�UHODWHG� DGDSWDWLRQV� RI� :::�

GRFXPHQWV� DQG� :::�DSSOLFDWLRQV� �OLNH� %6&:�� IRU� UHFHSWLYH� KDQGLFDSV� RI� YLVXDO

LPSDLUPHQW�DQG�EOLQGQHVV�VKDOO�DGGLWLRQDOO\�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�

� ,QVHUWLRQ� RI� ODEHOV� LQWR� OLVWLQJV� RI� +70/�GRFXPHQWV� �$PRXQW� RI� +70/�OLQNV�

QXPEHU�RI�VXEOLQNV�



� /LVWLQJ�RI�DOO�/LQNV�LQFRUSRUDWHG�LQWR�D�+70/�GRFXPHQW��E\�85/�

� &RQYHUVLRQ�RI�WDEOHV�LQWR�VHTXHQWLDO�UHSUHVHQWDWLRQV

� /LVWLQJ�RI�DOO�Ä+HDGHU�[³�WLWOHV�LQ�+70/�FRGH

� .H\ZRUGV�OLNH�µ/LQN¶��µ5DGLREXWWRQ¶�HWF��DW�FRUUHVSRQGLQJ�ORFDWLRQV�ZLWKLQ�+70/�

GRFXPHQWV

/LWHUDWXUH�

>�@ +��+� %RWKH� $UWLILFLDO 9LVXDO 6SHHFK � *HQHUDWHG E\ )X]]\ ,QIHUHQFH 0HWKRGV� ,Q� ,� 3ODFHQFLD

3RUUHUR DQG 5� 3XLJ GH OD %HOODFDVD �HG��� 7KH (XURSHDQ &RQWH[W IRU $VVLVWLYH 7HFKQRORJ\� 3URF� �QG

7,'( &RQJUHVV� $PVWHUGDP ����� ��� � ���

>�@ +� *DSSD� '� +HUPVGRUI� 6� 0HUPHW� 0� 3LHSHU� 7HOHZRUNLQJ IRU 'LVDEOHG 3HRSOH � *0'¶V 7(',6

SURMHFW� LQ� -VWHUUHLFKLVFKH &RPSXWHUJHVHOOVFKDIW �HG��� ,QWHUGLVFLSOLQDU\ $VSHFWV RQ &RPSXWHUV

+HOSLQJ 3HRSOH ZLWK 6SHFLDO 1HHGV� 2OGHQERXUJ� 0)QFKHQ� :LHQ ����� SS� ��� �,6%1 ������������

��

>�@ (� /HLPDQQ� +��+� 6FKXOWH� (DUFRQV DQG ,FRQV � $Q ([SHULPHQWDO 6WXG\� ,Q� N� 1RUGE\ DW DO� �HG���

+XPDQ�&RPSXWHU ,QWHUDFWLRQ � ,QWHUDFW µ��� /RQGRQ� ������� � ��

>�@ 5� 2SSHUPDQQ� %� 0XUFKQHU� +� 5HLWHUHU� 0� .RFK� 6RIWZDUHHUJRQRPLVFKH (YDOXDWLRQ� 'HU /HLWIDGHQ

(9$',6 ,,� �0HQVFK &RPSXWHU .RPPXQLNDWLRQ ����� GH *UX\WHU� %HUOLQ� ����

>�@ 5� 2SSHUPDQQ� %� 0XUFKQHU� 0� 3DHWDX� 0� 3LHSHU� +� 6LPP� ,� 6WHOOPDFKHU� (YDOXDWLRQ RI 'LDORJ

6\VWHPV� *0'�6WXGLHQ 1U� ���� 6DQNW $XJXVWLQ����� �,6%1 ��������������

>�@ 0� 3LHSHU� �&DOOLQJ WKH %OLQG� LV �:DWFKHG E\ WKH 'HDI� � 'LUHFWLRQV IRU 0XOWLPRGDO &6&:�

$GDSWDWLRQV WR 5HFHSWLYH 'LVDELOLWLHV� ,Q� &� 6WHSKDQLGLV �+J��� 7RZDUGV 8VHU ,QWHUIDFHV IRU $OO�

&XUUHQW (IIRUWV DQG )XWXUH 7UHQGV� +HUDNOLRQ� ,&6�)257+� ����

>�@ &� 6WHSKDQLGLV� -� (NEHUJ� .� 1RUGE\� 7RZDUGV D 0RGHO RI 7HUPLQDO 'HVLJQ� ,Q� 6� Y� 7HW]FKQHU �HG���

,VVXHV LQ 7HOHFRPPXQLFDWLRQ DQG 'LVDELOLW\� /X[HPERXUJ� ����� ��� � ��� �,6%1 ��������������


