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7KLV�SDSHU�SUHVHQWV�D�JXLGH�RI�UHFRPPHQGDWLRQV�WR�KHOS�IXWXUH�K\SHUPHGLD�SURMHFWV�GLUHFWHG�WR�GHDI�FKLOGUHQ��7KH�HVVHQFH�
RI�WKLV�GHVLJQ�JXLGH�ZDV�JLYHQ�WKURXJK�VWXGLHV�LQ�WKH�DUHDV�RI�'HDIQHVV��+&,��$FFHVVLELOLW\�DQG�+\SHUPHGLD�LGHQWLI\LQJ�
HOHPHQWV�RI�DFFHVVLELOLW\�DQG�XVDELOLW\�IRU�WKHVH�XVHUV��EXW�DOVR�WKURXJK�WKH�DSSOLFDWLRQ�RI�UHVHDUFK�ZLWK�WKH�DXGLHQFH��,Q�
WKH�PHWKRGRORJ\�� GDWD� FROOHFWLRQ�ZDV� DFFRPSOLVKHG�ZLWK� WHDFKHUV� DQG� VWXGHQWV� IURP� WZR� LQVWLWXWLRQV�� RQH�RI� LQFOXVLYH�
HGXFDWLRQ��VFKRRO�$���DQG�RWKHU�RI�VSHFLDO�HGXFDWLRQ��VFKRRO�%���)RU�WHDFKHU�LW�ZDV�DGPLQLVWHUHG�TXHVWLRQQDLUHV�ZLWK�RSHQ�
TXHVWLRQV�DQG�IRU�VWXGHQWV�ZH�XVHG� WKH� WHFKQLTXH�RI�SDUWLFLSDQW�REVHUYDWLRQ�� ,W�ZDV�YHULILHG� WKDW� LV�HVVHQWLDO� WKH�XVH�RI�
/,%5$6� �%UD]LOLDQ� 6LJQ�/DQJXDJH�� LQ� K\SHUPHGLD� DLPHG� WR� GHDI� FKLOGUHQ�� EHFDXVH� RQO\� LI� \RXU� ILUVW� ODQJXDJH� EHLQJ�
UHVSHFWHG�DQG�UHFRJQL]HG� WKDW� WKH�FKLOG�FDQ� OHDUQ�DOO� WKH� LQLWLDO�FRQFHSWV�DQG�XVH�WKHP�DV�D�PHGLDWRU� LQ� WKH� OHDUQLQJ�RI�
ZULWWHQ�3RUWXJXHVH��)XUWKHUPRUH�� D� UHVRXUFH� LQ� WKH�ZULWWHQ� IRUP�RI� VLJQ� ODQJXDJH�ZDV�SUHVHQWHG�� WKH�6LJQZULWLQJ�� WKDW�
DOWKRXJK�QRZDGD\V�XQGHUXWLOL]HG��LW�LV�UHDOO\�D�HIIHFWLYH�UHVRXUFH�WKDW�VKRXOG�QRW�EH�GLVFDUGHG��)LQDOO\��LW�ZDV�QRWHG�WKDW�
WKH�UHFRPPHQGDWLRQV�SUHVHQWHG�LQFOXGH�VLPSOH�DOWHUQDWLYHV��HDV\�WR�LPSOHPHQW��EXW�QRW�OHDVW�LPSRUWDQW�RU�XUJHQW��WR�LVVXHV�
WKDW�UHTXLUH�H[WHQVLYH�DQG�GHWDLOHG�UHVHDUFK�LQ�WKH�DUHD��DV�WKH�ZRUN�RI�PXOWLGLVFLSOLQDU\�WHDPV��

.(<:25'6�

$FFHVVLELOLW\��'HDIQHVV��,+&��+\SHUPHGLD�

�� ,1752'8&7,21�

&XUUHQWO\��LW�LV�XQGHQLDEOH�WKDW�WKH�LQIOXHQFH�WKDW�WKH�K\SHUPHGLD�WRJHWKHU�ZLWK�WKHLU�GLJLWDO�LQWHUIDFHV�KDV�DW�
WKH�OLYHV�RI�SHRSOH�LQ�DOO�VSKHUHV��EH�LW�DFDGHPLF��SURIHVVLRQDO�RU�VRFLDO��+RZHYHU�DW�WKH�VDPH�WLPH�WKDW�PDQ\�
EDUULHUV�WR�LQIRUPDWLRQ�DFFHVV�DUH�RYHUFRPH��VXFK�DV�VSDFH�DQG�WLPH��HVSHFLDOO\�ZLWK�WKH�,QWHUQHW�HYROXWLRQ��LW�
LV� HQFRXQWHUHG� D� QHZ� SUREOHP�� PDQ\� SHRSOH� ZLWK� VSHFLDO� QHHGV� HQG� XS� QRW� EHLQJ� FRQVLGHUHG� GXULQJ� WKH�
GHYHORSPHQW�RI�GLJLWDO�LQWHUIDFHV�WKDW�VXUURXQG�WKHP��

2Q� WKLV� FRQWH[W�� WKH� %UD]LOLDQ�&RPSXWHU� 6RFLHW\� �6%&�� LQ� LWV� GRFXPHQW� HQWLWOHG� �*UDQGHV� GHVDILRV� GD�
SHVTXLVD� HP� FRPSXWDomR� QR� %UDVLO� �0D\RU� &KDOOHQJHV� LQ� &RPSXWLQJ� 5HVHDUFK� LQ� %UD]LO�� ������������
UHFRPPHQGV��XQLYHUVDO�DFFHVV�WR�NQRZOHGJH�RI�WKH�%UD]LOLDQ�FLWL]HQ��DV�RQH�RI�WKH�JRDOV�WR�EH�DFKLHYHG�ZLWK�
WKH�KHOS�RI�FRPSXWDWLRQ�E\�WKH�\HDU�������6%&��������

7KXV�� LW� LV� XQGHUVWRRG� WKDW� WKHUH� DUH� VWLOO� PDQ\� SHRSOH�ZKR� DUH� GLVDGYDQWDJHG� LQ� UHODWLRQ� WR� XQLYHUVDO�
DFFHVV�WR�NQRZOHGJH�QRW�RQO\�LQ�%UD]LO�EXW�ZRUOGZLGH��$PRQJ�WKHVH�SHRSOH��WKHUH�LV�D�JURXS�ZKLFK�PDNHV�WKH�
VXEMHFW� RI� WKLV� ZRUN�� 7KHVH� DUH� WKH� SHRSOH�ZKR� DUH� GHDI�� 7KURXJKRXW� KLVWRU\�� WKH� GHDI� ZHUH� DQG� VWLOO� DUH�
XQIRUWXQDWHO\�WDUJHWV�RI�SUHMXGLFH�DQG�PLVXQGHUVWDQGLQJ�E\�PRVW�KHDULQJ�SHRSOH��EHLQJ�UHJDUGHG�DV�LQIHULRU�RU�
LQFRPSHWHQW��7KXV��LW�LV�QRWHG�WKDW�WKH�PDLQ�FKDOOHQJH�RI�WKH�GHDI�LV�WR�EHORQJ�WR�D�ZRUOG�GRPLQDWHG�E\�WKH�
DXGLWRU\�RUDO�FRPPXQLFDWLRQ�UDWKHU� WKDQ� WKHLU�VSDWLDO�YLVXDO�FRPPXQLFDWLRQ��7KLV�VLWXDWLRQ�ZRUVHQV� LQ�GHDI�
DFFHVV�WR�K\SHUPHGLD���

&RUUDGL��������GUDZV�DQ�DQDORJ\�ZLWK�WKH�VLWXDWLRQ�H[SHULHQFHG�E\�WKH�GHDI�LQ�GLJLWDO�HQYLURQPHQWV��+H�
FRPSDUHV�WKH�GLIILFXOW\�RI�PDQ\�OLVWHQHU�XVHUV�WR�XVH�WKH�LQWHUQHW�EHFDXVH�WKHUH�DUH�D�ORW�RI�SDJHV�LQ�ODQJXDJHV�
QRW�FORVH�WR� WKH�XVHU�ZLWK�WKH�GLIILFXOW\�HQFRXQWHUHG�E\�GHDI�SHRSOH�ZKHQ�IDFHG�ZLWK�WKH�GRPLQDQFH�RI� WKH�
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3RUWXJXHVH�LQ�WKH�GLJLWDO�LQWHUIDFHV��6LPLODUO\��WKH�DXGLWRU\�RUDO�ODQJXDJH�LV�D�EDUULHU�WR�LQIRUPDWLRQ�DFFHVV�E\�
GHDI�WKDW�GR�QRW�GRPLQDWH�HVSHFLDOO\�LQ�UHDGLQJ�DQG�ZULWLQJ��

,Q�WKLV�FRQWH[W�LW�LV�WKH�SXUSRVHG�WKLV�ZRUN��DLPLQJ�WKURXJK�WKH�VWXG\�RI�,QWHUIDFH�'HVLJQ�DQG�LWV�UHODWHG�
DUHDV�VXFK�DV�+XPDQ�&RPSXWHU�,QWHUDFWLRQ��+&,���(UJRQRPLFV��DPRQJ�RWKHUV��VHHNLQJ�LQIRUPDWLRQ�WR�DLG�LQ�
WKH� GHYHORSPHQW� RI� K\SHUPHGLD� DFFHVVLEOH� WR� GHDI�� VSHFLILFDOO\� IRU� FKLOGUHQ�� +HQFH� LW� LV� RI� IXQGDPHQWDO�
LPSRUWDQFH� WR�VWXG\�VNLOOV� �SK\VLFDO��SV\FKRORJLFDO�� LQWHOOHFWXDO��RI� WKHVH�XVHUV� WR� LGHQWLI\� WKH� UHTXLUHPHQWV�
QHFHVVDU\�WR�LQWHUIDFH�WR�HQDEOH�DFFHVV�IRU�WKHP��2QFH�GLDJQRVHG�WKHVH�UHTXLUHPHQWV��VROXWLRQV�WKDW�VXSSRUW�
WKH�H[WHQVLRQ�RI�FRPSXWHU�V\VWHPV�FDQ�ILQG�DOORZLQJ�WKHVH�V\VWHPV��LQ�IDFW��SURSLWLDWH�WKH�SDUWLFLSDWRU\�DFFHVV�
WR�WKH�NQRZOHGJH�RI�WKHVH�XVHUV��

,Q� WKH� VFRSH� RI� WKLV�ZRUN� LV� UHTXLUHG� WKH� IROORZLQJ� SUREOHP��ZKDW� DUH� WKH� JXLGHOLQHV� IRU� DFFHVVLELOLW\��
FRJQLWLYH� DQG� SHUFHSWXDO� DVSHFWV� WKDW� VKRXOG� EH� FRQVLGHUHG� LQ� WKH� GHYHORSPHQW� RI� K\SHUPHGLD� IRU� GHDI�
FKLOGUHQ"�7KHUHIRUH�� LW� LV� DLPHG� WKH�REMHFWLYH�RI� WKLV�ZRUN� WKDW� LW� LV� WR� OLVW� D� VHULHV�RI� UHFRPPHQGDWLRQV� LQ�
RUGHU�WR�DVVLVW�WKH�GHYHORSPHQW�RI�K\SHUPHGLD�WKDW�DUH�DFFHVVLEOH�WR�GHDI�FKLOGUHQ��)RU�WKLV�SXUSRVH��VWXGLHV�
RQ� WRSLFV� VXFK� DV� GHDIQHVV�� +&,�� (UJRQRPLFV�� $FFHVVLELOLW\� DQG� +\SHUPHGLD�� DQG� D� ILHOG� VWXG\� LQ� WZR�
HGXFDWLRQDO�LQVWLWXWLRQV��$�DQG�%�VFKRROV���

�� 63(&,$/�('8&$7,21�$1'�7+(�,1&/86,21�,1�%5$=,/�

$FFRUGLQJ� WR�*XHUUD� �������� VFKRODU� � LQFOXVLRQ� LV� WKH� DIILUPDWLRQ� RI� WKH� SULQFLSOH� RI� LQWHUQDWLRQDO� TXDOLW\�
HGXFDWLRQ� DV� D� ULJKW� IRU� DOO�� 7KH� WHUP� ZDV� RIILFLDOO\� IRUPDOL]HG� LQ� ����� RQ� WKH� :RUOG� 'HFODUDWLRQ� RQ�
(GXFDWLRQ� IRU� $OO� &RQIHUHQFH� LQ� -RPWLHP�� 7KDLODQG�� /DWHU�� LQ� ������ ZLWK� WKH� 6DODPDQFD� 6WDWHPHQW�� WKH�
HGXFDWLRQ� VHFWRU� VHHNV� WR�PDNH� WKH�ZRUOG� DZDUH� DERXW� WKH� SDUDGLJP� RI� LQFOXVLRQ� �6$66$.,�� ����� DSXG�
:$5���������7KXV��WKH�HGXFDWLRQDO�ILHOG�KDV�ZLWQHVVHG�D�SHULRG�RI�FKDQJH�LQ�LWV�VWUXFWXUH��JLYLQJ�ULVH�WR�WKH�
LQWHJUDWLRQ�RI�VWXGHQWV�ZLWK�VSHFLDO�HGXDWLYH�LQ�UHJXODU�HGXFDWLRQ��KXPDQ�UHVRXUFHV�DQG�VXSSRUW�VHUYLFHV�IRU�
VSHFLDO�QHHGV��&25'(�������DSXG�:$5���������

,Q� WKLV�FRQWH[W�� DFFRUGLQJ� WR�0HUVHUOLDQ� ��������%UD]LO�KDV� WKH�SXUSRVH� WR� LQFOXGH�VWXGHQWV�ZLWK� VSHFLDO�
HGXFDWLRQDO� QHHGV� LQ� WKH� FODVVHV� RI� UHJXODU� VFKRROV�� WKURXJK� WKH�/DZ�RI�*XLGHOLQHV� DQG�%DVHV�RI�1DWLRQDO�
(GXFDWLRQ� �/'%��/HL�GDV�'LUHWUL]HV�H�%DVHV�GD�(GXFDomR�(VSHUFLDO�� ��QXPEHU���������SXEOLVKHG� LQ�������
$FFRUGLQJ�WR�DUWLFOH����RI�/'%�WKH�6SHFLDO�(GXFDWLRQ��IRU�WKH�SXUSRVHV�RI�WKLV�ODZ��LV�WKH�PRGH�RI�VFKRODU�
HGXFDWLRQ��SURYLGHG�SUHIHUDEO\�LQ�WKH�UHJXODU�HGXFDWLRQ�IRU�VWXGHQWV�ZLWK�VSHFLDO�QHHGV��ZKLFK�VD\V�LQ�LWV��VW�
SDUDJUDSK�� WKHUH�ZLOO� EH� UHTXLUHG� VSHFLDOLVW� VXSSRUW� VHUYLFHV� LQ� UHJXODU� VFKRROV� WR� DWWHQG� WKH� VWXGHQWV�ZLWK�
VSHFLDO� QHHGV� DQG� LW� PXVW� DOVR� GHVLJQHG� FXUULFXOD�� PHWKRGV�� WHFKQLTXHV� DQG� HGXFDWLRQDO� UHVRXUFHV�
GLIIHUHQWLDWHG��

7KXV��DFFRUGLQJ�WR�WKH�/'%��WKH�GHDI�VWXGHQWV�ZKR�ZHUH�UHIHUUHG�WR�WKH�VSHFLDO�VFKRRO��FRXOG�QRZ�HQUROO�
LQ�UHJXODU�VFKRROV�DQG�KDYH�VSHFLDOL]HG�VXSSRUW�VHUYLFHV��

7R�%XHQR�������DSXG�6HOOHUL��������� WKH� LQWHJUDWLRQ�FRQVLGHUV� WKH�SUREOHP�OLHV� LQ� WKH�FKDUDFWHULVWLFV�RI�
H[FHSWLRQDO�FKLOGUHQ��VR�LW�IRFXVHV�RQ�WKH�GHWHFWLRQ�RI�WKHVH�IHDWXUHV�DQG�HVWDEOLVKLQJ�FULWHULD�IRU�WKH�LQFOXVLRQ�
RU� QRW� LQ� UHJXODU� HGXFDWLRQ��$OUHDG\� WKH� LQFOXVLRQ�ZKHQ� FRQVLGHULQJ� WKH� H[LVWHQFH� RI�PXOWLSOH� GLIIHUHQFHV��
DULVLQJ�IURP�SHUVRQDO�IDFWRUV��VRFLDO��FXOWXUDO�DQG�SROLWLFDO��XQGHUVWDQGV�WKDW�WKH�FXUUHQW�VFKRRO�FDQ�QRW�FRSH�
ZLWK�WKLV�GLYHUVLW\�DQG�HPSKDVL]HV�WKH�QHHG�IRU�VWUXFWXUDO�PRGLILFDWLRQV�RI�WKH�FXUUHQW�VFKRROV�WR�EH�DEOH�WR�
HGXFDWH�ZLWK�TXDOLW\�WR�DOO�FKLOGUHQ��ZKHUHDV�WKH�GLIIHUHQFHV�DUH�QRUPDO�DQG�WKHUHIRUH�OHDUQLQJ�VKRXOG�DGDSW�WR�
WKH�VWXGHQW��

)RU�0DUWLQV� ������� DQ� LQFOXVLYH� VFKRRO� LV� RQH� WKDW� HGXFDWHV� DOO� LQ� UHJXODU� FODVVHV��ZKHUH� HYHU\RQH�KDV�
DGHTXDWH�HGXFDWLRQDO�RSSRUWXQLWLHV��KDYH�FKDOOHQJHV�WR�RYHUFRPH�LQ�D�FRQVLVWHQW�PDQQHU�ZLWK�WKHLU�FRQGLWLRQV�
DUH�VXSSRUWHG�DORQJ�ZLWK�WKHLU�WHDFKHUV��DUH�VXSSRUWHG�DQG�DVVLVWHG�E\�RWKHU�PHPEHUV�WKH�VFKRRO��

1RWH��VR�RYHU� WKLV� WRSLF�� WKH�LQFOXVLRQ� LQ� WKH�ILHOG�RI�6SHFLDO�(GXFDWLRQ� LV�D�YHU\�FRQWURYHUVLDO� LVVXH�� LQ�
ZKLFK�ERWK�VLGHV��WKRVH�ZKR�DGYRFDWH�RU�ZKR�TXHVWLRQ�WKH�LQFOXVLRQ�RI�GHDI�VWXGHQWV�LQ�UHJXODU�HGXFDWLRQ�WKDW��
FDUU\�ZLWK� WKHP� VLJQLILFDQW� DUJXPHQWV�� +RZHYHU� LW� LV� QRWHZRUWK\� WKDW� WKH� SXUSRVH� RI� WKLV� SDSHU� LV� QRW� WR�
GHIHQG�RQH�RU�DQRWKHU�SRLQW�RI�YLHZ��EXW�RQO\�WR�XQGHUVWDQG�WKH�FXUUHQW�FRQWH[W� WKDW�ZH�KDYH�LQ�UHODWLRQ�WR�
GHDI�HGXFDWLRQ��LQ�%UD]LO��:LWK�WKLV�VFHQDULR��LW�LV�SRVVLEOH�WR�YHULI\�WKH�QHHG�IRU�IXUWKHU�VWXGLHV��VXFK�DV�WKH�
WKLV�VWXG\��UHJDUGOHVV�RI�WKH�FRQWH[W�LQ�ZKLFK�LW�LV�DSSOLHG�WR�WKH�ILQDO�SURGXFW��
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����6LJQULWLQJ�

$FFRUGLQJ� WR�&RUUDGL� �������� WKH�6LJQ:ULWLQJ� LV�D�ZULWLQJ�V\VWHP�RI�6LJQ�/DQJXDJH��FUHDWHG� LQ� WKH�8QLWHG�
6WDWHV�RI�$PHULFD�LQ������E\�9DOHULH�6XWWRQ��EXW�LWV�XVH�ZDV�VWDUWHG�LQ�'HQPDUN��7KH�DXWKRU�UHYHDOV�WKDW�WKLV�
V\VWHP�RULJLQDWHG�LQ�WKH�GHVFULSWLRQ�RI�WKH�GDQFHV�RI�FKRUHRJUDSKHU�DQG�DURXVHG�WKH�FXULRVLW\�RI�UHVHDUFKHUV�
IURP�WKH�'DQLVK�6LJQ�/DQJXDJH�WKDW�VRXJKW�D�ZD\�WR�ZULWH�WKH�VLJQV��

)RU� &DPSRV� �������� LW� LV� D� V\VWHP� RI� JUDSKLF� UHSUHVHQWDWLRQ� RI� VLJQ� ODQJXDJHV� ZKLFK� DOORZV� WKURXJK�
YLVXDO� V\PEROV� WR� UHSUHVHQW� WKH� VHWWLQJV� RI� WKH� KDQGV�� WKHLU� PRYHPHQWV�� IDFLDO� H[SUHVVLRQV� DQG� ERG\�
PRYHPHQWV� �ILJXUH� ���� 7KH� DXWKRU� DGGV� WKDW� WKH� 6LJQZULWLQJ� FRPSDUHV�ZLWK� WKH� DOSKDEHW� XVHG� WR�ZULWH� LQ�
3RUWXJXHVH��(QJOLVK��6SDQLVK��)UHQFK��HWF���DQG�FDQ�EH�XVHG�WR�ZULWH�GLIIHUHQW�VLJQ�ODQJXDJHV��

)LJXUH����([DPSOHV�RI�VLJQDOV�ZULWWHQ�LQ�6LJQ:ULWLQJ��6RXUFHG��&DPSRV���������

,Q� %UD]LO�� WKH� SXEOLFDWLRQ� RI� WKH� �7ULOLQJXDO� ,OOXVWUDWHG� (QF\FORSHGLF� 'LFWLRQDU\� RI� %UD]LOLDQ� 6LJQV�
/DQJXDJH��DOORZHG�IRU�WKH�ILUVW�WLPH�LQ�WKH�FRXQWU\��WKH�H[WHQVLYH�GRFXPHQWDWLRQ�RI�/L%5$6�DQG�H[SODQDWLRQ�
RI� JHQHUDO� JXLGHOLQHV� RI� WKH� ZULWLQJ� V\VWHP� RI� VLJQ� ODQJXDJH� �� 6LJQ:ULWLQJ� LQ� WKH� VDPH� PDWHULDO�� 7KH�
DSSOLFDWLRQ�RI�WKLV�V\VWHP�JDLQV�PRUH�VSDFH�GXH�WR�WKH�VWUHQJWKHQLQJ�RI�WKH�GHDI�FRPPXQLW\��HVSHFLDOO\�DIWHU�
WKH� UHFRJQLWLRQ� RI� VLJQ� ODQJXDJH� DV� D� SUHIHUUHG� LQWHUPHGLXP� RI� FRPPXQLFDWLRQ� IRU� GHDI� SHUVRQV�
�&$329,//$�	�5$3+$(/���������

�� $5&+,7(&785(�2)�',*,7$/�,1)250$7,21�,1&/86,9(��,0&,��

&RUUDGL��������SURSRVHV�D�IUDPHZRUN�RI�ZKDW�VKH�FDOOV�WKH�,QFOXVLYH�'LJLWDO�,QIRUPDWLRQ�$UFKLWHFWXUH��ILJXUH�
����DLPLQJ�WR�SUHVHQW�WKH�OLQNV�EHWZHHQ�WKH�SULQFLSOHV�WKDW�FDQ�SURPRWH�GLJLWDO�HQYLURQPHQWV�WKDW�HQDEOH�WKH�
GLJLWDO�DQG�VRFLDO� LQFOXVLRQ�RI�GLIIHUHQW� W\SHV�RI�XVHUV��DPRQJ�WKHP�WKH�GHDI��7KH�,QIRUPDWLRQ�$UFKLWHFWXUH�
,QFOXVLYH� 'LJLWDO� LV� EDVHG� LQ� WKH� SODQQLQJ� RI� GLJLWDO� HQYLURQPHQWV� LQ� RUGHU� WR� DFFRPSOLVK� PLVVLRQV� DQG�
LQIRUPDWLRQDO�SXUSRVHV�DQG�VSHFLILF�WHFKQRORJ\��LQ�YLHZ�RI�SRWHQWLDO�VHUYLFH�XVHUV�GHPDQGLQJ�DQG�LQWHUDFWLYH��
UHJDUGOHVV� RI� WKHLU� VHQVRULDO�� OLQJXLVWLFV� DQG� PRWRU� FRQGLWLRQV�� 7KLV� DUFKLWHFWXUH� PXVW� PDS� DQG� RUJDQL]H�
LQIRUPDWLRQ�HQYLURQPHQWV�DQG�WHFKQRORJ\�EDVHG�RQ�WKH�SULQFLSOHV�RI�XQLYHUVDO�GHVLJQ��DFFHVVLELOLW\��XVDELOLW\��
DVVLVWLYH�DQG�GLJLWDO�WHFKQRORJ\��&255$',���������

)LJXUH����6FKHPH�RI�$UFKLWHFWXUH�RI�'LJLWDO�,QIRUPDWLRQ�,QFOXVLYH��$GDSWHG�IURP�&RUUDGL���������

/HDUQ 5LR *UDQGH GR 6XO (QG
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7KXV��LQ�WKLV�LQFOXVLYH�SURFHVV��ERWK�XVHUV�DQG�GHYHORSHUV�VKRXOG�EH�LQYROYHG�GXULQJ�WKH�GHYHORSPHQW�RI�
GLJLWDO� LQIRUPDWLRQ� HQYLURQPHQWV�� IRU� GHYHORSHUV�� E\� DOORZLQJ� WKH� SDUWLFLSDWLRQ� RI� XVHUV� LQ� WKH� SURFHVV� RI�
EXLOGLQJ�GLJLWDO� HQYLURQPHQWV�� HQVXUH� WKH� FUHDWLRQ�RI�PRUH� DFFHVVLEOH� LQWHUIDFHV� WKURXJK� WKH� DSSOLFDWLRQ�RI�
DFFHVVLELOLW\�HOHPHQWV�FRPSDWLEOH�ZLWK�UHDOLW\�DQG�LQIRUPDWLRQDO�QHHGV�RI�WKH�DXGLHQFH�WKDW�LW�LV�LQWHQGHG��

�� 0(7+2'2/2*<�

$FFRUGLQJ� WR�*LO� �������� WKLV� UHVHDUFK�FDQ�EH�FODVVLILHG�DFFRUGLQJ�WR� WKHLU�HQGV�� WKHLU�PHDQV��DV�ZHOO�DV� LWV�
DSSURDFK�WR�WKH�SUREOHP��$V�IRU�WKH�SXUSRVH��WKH�UHVHDUFK�LV�H[SORUDWRU\��LW�DLPV�WR�SURYLGH�JUHDWHU�SUR[LPLW\�
WR� WKH�SUREOHP�RI�PDNLQJ� LW�H[SOLFLW�RU�K\SRWKHVHV�VHW��DV�ZHOO�DV� LGHDV� WR� LPSURYH�RU�GLVFRYHU� LQVLJKWV�� ,Q�
UHODWLRQ� WR� WKH� PHGLD�� LW� LV� D� FDVH� VWXG\�� ZKLFK� LV� �DQ� HPSLULFDO� LQTXLU\� WKDW� LQYHVWLJDWHV� D� FRQWHPSRUDU\�
SKHQRPHQRQ�ZLWKLQ�D�UHDO�OLIH�FRQWH[W�ZKHQ�WKH�ERXQGDULHV�EHWZHHQ�SKHQRPHQRQ�DQG�FRQWH[W�LV�QRW�FOHDUO\�
HYLGHQW�DQG�ZKHUH�PXOWLSOH�VRXUFHV�RI�HYLGHQFH�DUH�XVHG���<LQ�������FLWHG�LQ�'XDUWH��%DUURV��������S�������
$FFRUGLQJ� WR�'HQFNHU� �������� WKH�FDVH�VWXG\�FDQ� LQFOXGH�DQDO\VLV�RI�H[DPLQLQJ�UHFRUGV��REVHUYLQJ�HYHQWV��
VWUXFWXUHG�LQWHUYLHZV�DQG�XQVWUXFWXUHG�RU�DQ\�RWKHU�VHDUFK�WHFKQLTXH��,WV�REMHFW�PD\�EH�DQ�LQGLYLGXDO��JURXS��
RUJDQL]DWLRQ��D�JURXS��D�VHW�RI�RUJDQL]DWLRQV�RU�HYHQ�D�VLWXDWLRQ��

)LQDOO\��EHFDXVH�LW� LV� WKH�DSSURDFK�WR�D�SUREOHP��ZH�RSWHG�IRU�TXDOLWDWLYH�UHVHDUFK��EHFDXVH�WKLV�PHWKRG�
FRQVLGHUV�WKDW�WKHUH�LV�D�G\QDPLF�UHODWLRQVKLS�EHWZHHQ�WKH�UHDO�ZRUOG�DQG�WKH�VXEMHFW��LH��DQ�LQVHSDUDEOH�OLQN�
EHWZHHQ� WKH� REMHFWLYH� ZRUOG� DQG� WKH� VXEMHFWLYLW\� RI� WKH� VXEMHFW� QRW� FDQ� EH� WUDQVODWHG� LQWR� QXPEHUV�� 7KH�
LQWHUSUHWDWLRQ� RI� WKH� SKHQRPHQD� DQG� WKH� DOORFDWLRQ� RI� EDVLF� PHDQLQJV� DUH� LQ� WKH� SURFHVV� RI� TXDOLWDWLYH�
UHVHDUFK��

,W�GRHV�QRW� UHTXLUH� WKH�XVH�RI� VWDWLVWLFDO�PHWKRGV�DQG� WHFKQLTXHV��7KH�QDWXUDO� HQYLURQPHQW� LV� WKH�GLUHFW�
VRXUFH� IRU� GDWD� FROOHFWLRQ� DQG� WKH� UHVHDUFKHU� LV� WKH� NH\� LQVWUXPHQW�� ,W� LV� GHVFULSWLYH�� 5HVHDUFKHUV� WHQG� WR�
DQDO\]H�WKHLU�GDWD�LQGXFWLYHO\��7KH�SURFHVV�DQG�LWV�PHDQLQJ�DUH�WKH�SULPDU\�IRFXV�RI�DSSURDFK��*LO��������S��
�����

$IWHU�GHILQLQJ�WKH�UHVHDUFK��FDUULHG�RXW�D�FDVH�VWXG\�LQ�WZR�LQVWLWXWLRQV�ORFDWHG�LQ�WKH�QRUWKHUQ�RI�3DUDQi�
6WDWH� LQ�VRXWKHUQ�RI�%UD]LO�� WKH�$�VFKRRO�EHLQJ�DQ�LQFOXVLYH�VFKRRO�DQG�%�VFKRRO�EHLQJ�D�VSHFLDO�HGXFDWLRQ�
VFKRRO��7KH�UHVHDUFK�ZDV�FRQGXFWHG�LQ�WZR�SDUWV��ILUVW�ZLWK�SURIHVVLRQDOV�IURP�HDFK�LQVWLWXWLRQ�DQG�ODWHU�ZLWK�
WKHLU�VWXGHQWV��,Q�WKH�ILUVW�VWDJH��WKH�GDWD�FROOHFWLRQ�ZDV�SHUIRUPHG�WKURXJK�D�TXHVWLRQQDLUH�E\�H�PDLO��,Q�WKH�
VHFRQG� SDUW� RI� WKH� UHVHDUFK� WKDW� ZDV� GRQH� DPRQJ� VWXGHQWV� RI� LQVWLWXWLRQV�� LW� RSWHG� WR� XVH� WKH� SDUWLFLSDQW�
REVHUYDWLRQ�DQG�VWUXFWXUHG�LQWHUYLHZ��

$W� $� VFKRRO�� WKH� REVHUYDWLRQ� ZDV� SHUIRUPHG� ZLWK� VWXGHQW� RI� �WK� \HDU� IURP� QLQH� \HDUV� RI� HOHPHQWDU\�
VFKRRO��ZKLOH�DW�%�VFKRRO�LW�ZDV�FDUULHG�RXW�ZLWK�VWXGHQWV�IURP��UG�DQG��WK�JUDGH��UHVSHFWLYHO\��7KURXJK�WKLV�
WHFKQLTXH��ZH�DQDO\]HG�WKH�LQWHUDFWLRQ�RI�VWXGHQWV�ZLWK�D�GLJLWDO�DSSOLFDWLRQ��/LWHUDU\�&ODVVLFV�&ROOHFWLRQ�RQ�
&'�520� LQ� /,%5$6� �� 7KH�$GYHQWXUHV� RI� 3LQRFFKLR��� DQG� WKH� REVHUYHG� SKHQRPHQD�ZHUH� UHFRUGHG� LQ� D�
QRWHERRN��-XVW�DV�D�ZD\�WR�UHFRUG�DQG�WR�LOOXVWUDWH�WKH�UHVHDUFK��VRPH�SLFWXUHV�ZHUH�PDGH�RQ�VLWH��QRW�EHLQJ�
UHFRUGHG� WKH� DFWLYLWLHV� LQ� YLGHR� IRUP� QRW� WR� HPEDUUDVV� RU� LQWLPLGDWH� WKH� VWXGHQWV�1RWH� WKDW� VRPH� IUHH�
ZRUNVKRSV�RI�VRIWZDUH�RI�LPDJH�PDQLSXODWLRQ�ZHUH�JLYHQ�WR�WKH�VWXGHQWV�IURP�VFKRRO�%��ZKLFK�SDUWLFLSDWHG�
ZLWK� WKH�VWXG\��DV�D�ZD\� WR�UHSD\� WKHP�IRU� WKHLU�FROODERUDWLRQ�ZLWK� WKH�UHVHDUFK��DQG� WKHVH�ZRUNVKRSV�DOVR�
JHQHUDWHG�VRPH�VLJQLILFDQW�QRWHV�WR�WKH�JXLGH�UHFRPPHQGDWLRQV�FRQFHSWLRQ��8QIRUWXQDWHO\��WKH�VDPH�DFWLYLW\�
ZDV�QRW�SRVVLEOH�WR�EH�KHOG�DW�WKH�$�VFKRRO��EHFDXVH�WKH�LQVWLWXWLRQ�GLG�QRW�\HW�KDYH�D�FRPSXWHU�ODE��7DEOH���
SUHVHQWV�WKH�DSSOLFDWLRQ�RI�UHVHDUFK�ZLWK�WHDFKHUV�DQG�VWXGHQWV��

,6%1���������������������������,$',6
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KLP�WKH�LQIRUPDWLRQ�LQ�ZULWWHQ�3RUWXJXHVH�WKDW�KH�ZLOO�XQGHUVWDQG�WKHP�ZLWKRXW�SUREOHPV��$V�WKH�DQVZHUV�JLYHQ�
E\�SURIHVVLRQDOV��LW�LV�DQ�HUURQHRXV�WKRXJKW��VLQFH�WKH�VWXGHQW�QHHGV�WR�ILUVW�OHDUQ�DOO�WKH�LQLWLDO�FRQFHSWV�WKURXJK�
VLJQ� ODQJXDJH� DQG� LV� WKXV� KLV� PRWKHU� WRQJXH� ZLOO� EH� UHVSHFWHG� DQG� LW� ZLOO� ZRUN� D� PHGLDWRU� LQ� OHDUQLQJ� WKH�
3RUWXJXHVH�LQ�LWV�ZULWWHQ�IRUP��7KH�GLVWLQFWLRQ�EHWZHHQ�WKH�WHUPV�RI�OLWHUDF\�DQG�OLWHUDF\�LV�HPSKDVL]HG��WKH�ILUVW�
IRFXVHG�RQ�WKH�DUHD�FRGH��FRQVLGHULQJ�WKH�GHFRGLQJ�DELOLWLHV��UHDGLQJ��DQG�HQFRGLQJ��ZULWLQJ���DOVR�SURYHG�WR�EH�
IDYRUDEOH�WR�WKH�XVH�RI�6LJQ:ULWLQJ��RZQ�ZULWLQJ�PHFKDQLFV��DQG�WKH�VHFRQG�LQ�LQWHUSUHWDWLRQ�RI�WH[WV��WR�UHDG�
DQG�XQGHUVWDQG�EHWZHHQ�OLQHV��LQ�WKH�IRUPDWLRQ�RI�FULWLFDO�DQG�UHIOHFWLYH�OHDUQHU��3���LQ�WXUQ��XQGHUVWDQGV�WKDW�WKH�
GLIIHUHQFH�EHWZHHQ�DOSKDEHWL]DWLRQ�DQG�OLWHUDF\�LV�D�SKLORVRSKLFDO�TXHVWLRQ��GHSHQGLQJ�RQ�WKH�HGXFDWLRQ�YLVLRQ�
RI�WHDFKHU��WKDW�VWXGHQW�DQG�ZKDW�NLQG�RI�SURIHVVLRQDO�WKH�WHDFKHU�ZDQWV�WR�IRUP��7HUPLQRORJ\�DVLGH��WKH�WKUHH�
SURIHVVLRQDOV�DJUHH�WKDW�OLWHUDF\�SURYHV�WR�EH�WKH�EHVW�ZD\�RI�OHDUQLQJ�WR�ZULWH�LQ�3RUWXJXHVH�

6
WX
G
HQ
WV
��
�2
E
VH
UY
DW
LR
Q
�

$�6&+22/��7KH�VWXGHQWV�GHPRQVWUDWHG�GLVLQWHUHVW� �E\� WKH� ODQJXDJH� WKDW�ZDV�VKRZQ�� WKH� WHDFKHU� ��PHGLDWRU�
PDGH� DQ� LQWHUHVWLQJ� FRPPHQW�� VD\LQJ� WKH� ZRUG� �PDJLF��� WKH� YLGHR� ZLWK� WKH� WUDQVODWLRQ� LQ� /,%5$6� KDG� D�
GLIIHUHQW�VLJQDO�WKDQ�WKDW�LW�ZDV�XVHG�E\�KHU��6KH�WKHQ�H[SODLQHG�WKDW�DV�WKH�RUDO�3RUWXJXHVH��LQ�/,%5$6�WKHUH�
DUH�UHJLRQDOLVPV��WKHUH�DUH�DOVR�VHYHUDO�ZD\V�WR�UHSUHVHQW�WKH�VDPH�ZRUG�LQ�/,%5$6��GHSHQGLQJ�RQ�WKH�FRQWH[W��
$OVR� WKH�SURIHVVLRQDO� UHSRUWHG� WKDW� VLJQV�PDGH�E\� WKH� LQWHUSUHWHU� LQ� WKH�YLGHR�ZHUH� UXQQLQJ�D�ELW� IDVW��ZKLFK�
FRXOG�KLQGHU�WKH�XQGHUVWDQGLQJ�E\�VWXGHQWV�ZLWK�PRUH�GLIILFXOW\�LQ�/,%5$6��WKLV�ZD\��LW�ZRXOG�EH�LQWHUHVWLQJ�
IRU� WKH� XVHU� WR� FRQWURO� WKH� YLGHR� VSHHG�� DFFRUGLQJ� WR� KHU� SUDFWLFH� ZLWK� VLJQ� ODQJXDJH�� ,W� ZDV� IHOW� WKDW� WKH�
LQFHQWLYH�IURP�JDPH�FRPSHWLWLRQV��GRXEOH��H[FLWHG�WKHP��WKHUH�ZDV�OLWWOH�LQWHUDFWLRQ�SUREOHPV��
%�6&+22/��ZLWK�WKH�ILUVW�JURXS��WKHUH�ZDV�JUHDW�LPSRUWDQFH�RQ�WKH�XVH�RI�PHWDSKRUV�LQ�LQWHUIDFHV�DQG�LW�ZDV�
HYLGHQW� WKDW� WKH\�DUH�HYHQ�PRUH� LPSRUWDQW� IRU�GHDI�XVHUV�� LW�ZDV�GLDJQRVHG�RQ�VHYHUDO�RFFDVLRQV� WKDW�FKLOGUHQ�
PDQDJHG� WR� DGGUHVV� WKHPVHOYHV� WKHLU� GRXEWV�� WKDQNV� WR� LQWXLWLYH� RSHUDWLRQ� LQWHUIDFH� XVLQJ� WKH� PHWDSKRUV��
VWXGHQWV� SUHVHQWHG� ODFN� RI� IDPLOLDULW\�ZLWK� �6WDUW�0HQX�� DQG� �([LW��� WKH� FKLOGUHQ� GHPRQVWUDWHG� WKH� QHHG� IRU�
DXWRQRP\�WR�VWRS�DQG�FRQWLQXH�WKH�LQWHUDFWLRQ�DW�WKH�GHVLUHG�PRPHQW��LW�ZDV�REVHUYHG�WKDW�WKH�DSSOLFDWLRQ�XQGHU�
WHVW�KDV�D�SUREOHP�ZLWK�WKH�WUDQVODWLRQV�LQ�/,%5$6��LW�SUHVHQWV�WKH�3RUWXJXHVH�ZRUGV�LQ�WKH�ZULWWHQ�IRUP�EXW�QRW�
WKHLU�PHDQLQJV��HLWKHU� WKURXJK�SLFWXUHV�RU�H[SODQDWLRQV� LQ�/,%5$6�� OHDYLQJ� WKLV�ZRUN� WR� WKH� WHDFKHU�SRVLWLRQ��
GXH�WR�WKLV�VFHQDULR�ZDV�REVHUYHG�GLVSHUVLRQ�GXULQJ�WKH�WHVW��ZKHQ�WKHUH�ZDV�PHGLDWLRQ��WKH�FKLOGUHQ�DQLPDWHG��
WKLV�WLPH�LW�ZDV�QRWLFHG�WKH�VWXGHQWV��IUXVWUDWLRQ��EHFDXVH�WKH�JDPH�VXJJHVW�DQ�LWHP��SDLQWLQJ��DQG�ZDV�DFWXDOO\�
�SULQW�� WR� SDLQW� �SUREOHPV� RI� ODEHOV��� $OUHDG\� ZLWK� WKH� VHFRQG� FODVV�� ZH� REVHUYHG� WKH� VDPH� LPSRUWDQFH� LQ�
UHODWLRQ�WR�PHWDSKRU��WKH�VDPH�GLVSHUVLRQ��WKH�WLPH�RI�WHVWLQJ�D�WHDFKHU���PHGLDWRU�QRWHG�WKDW�WKH�LQWHUSUHWHUV�RI�
WKH� JDPH� VKRXOG� IROORZ� FORWKHV� FULWHULD� GHILQHG� LQ� WKH� &RGH� RI� (WKLFV� RI� WKH� $VVRFLDWLRQ� RI� 3URIHVVLRQDO�
,QWHUSUHWHUV�DQG�*XLGHV�,QWHUSUHWHUV�RI�6LJQ�/DQJXDJH��ZKLFK� UHFRPPHQGV�GHVFULSWLRQ�� VXJJHVWLQJ� WKH�XVH�RI�
SODLQ�FORWKHV�DQG�QRQ�XVH�RI�IDFLQJ�DQG�DFFHVVRULHV��

�� 5(68/76�

*URXQGHG� LQ� DQ\� SUHYLRXV� VWXG\� RI� WKH� WKHPHV� LQYROYHG� DQG� DSSOLHG� UHVHDUFK�� WKXV� FRQWULEXWLQJ� WR�
LQIRUPDWLRQ�REWDLQHG�GXULQJ�GDWD�FROOHFWLRQ�� LW� LV�SURSRVHG� WKH�IROORZLQJ�UHFRPPHQGDWLRQV�JXLGHV��*8,'(�
2)�$&&(66,%,/,7<�$1'�86$%,/,7<�5(&200(1'$7,216�$,0,1*�)25�7+(�'(9(/230(17�
2)�+<3(50(',$�)25�'($)�
,� 3ULRULWL]H�WKH�XVH�RI�/,%5$6��PRWKHU�WRQJXH��LQ�WKH�V\VWHP�ZKHUH�LV�SRVVLEOH��LW�LV�WKH�WUDQVODWLRQ�RI�

WKH�FRQWHQW�LWVHOI��WKH�SUHVHQWDWLRQ�RI�HUURU�PHVVDJHV�LQ�WKH�KHOS�GRFXPHQWDWLRQ�HWF���SUHIHUDEO\�LQ�WKH�IRUP�RI�
YLGHR�RU�DQLPDWLRQ��HQVXULQJ�DFFHVV�WR�FKLOGUHQ�E\�WKURXJK�WKHLU�ILUVW�ODQJXDJH��
,,� 5HODWLYH�WR�WKH�6LJQ:ULWLQJ��XQIRUWXQDWHO\�LW�LV�VWLOO�LQ�D�SRWHQWLDO�UHVRXUFH��EHFDXVH�%UD]LO��LW�LV�QRW�
YHU\�ZLGHVSUHDG�DPRQJ�ERWK�VWXGHQWV�DQG�WHDFKHUV��VR�WKHLU�XVH�LV�VWLOO�RSWLRQDO��QRW�EHLQJ�HVVHQWLDO��EXW�LW�LV�
H[SHFWHG�WKDW�WKLV�VFHQDULR�FKDQJHV�LQ�WKH�QHDU�IXWXUH��+RZHYHU��LI�LW�LV�XVHG��LW�PXVW�YHULI\�WKDW�V\PEROV�XVHG�
DV� LQWHUIDFH� HOHPHQWV� RU� PHVVDJHV� KDYH� QR� FRUUHVSRQGHQFH� ZLWK� WKH� ZULWWHQ� V\PEROV� RI� VLJQ� ODQJXDJH��
)XUWKHUPRUH�� GHILQH� UXOHV� IRU� VHOHFWLQJ� DQG� UHSUHVHQWLQJ� WR� LQWHUIDFH� LFRQV�� GLIIHUHQWLDWLQJ� WKHP� IURP� WKH�
JUDSKLFDO� IRUP� RI� WKH� VLJQDOV�� VLQFH� LFRQV� UHSUHVHQW� IHDWXUHV� RI� WKH� � V\VWHP� DQG� WKH� VLJQDOV� UHSUHVHQW�
LQIRUPDWLRQ�LQ�ZULWWHQ�IRUP��
,,,� :KHQ�XVLQJ�YLGHRV�RI�/,%5$6�LQWHUSUHWHUV��PXVW�SD\�DWWHQWLRQ�WR�VRPH�DVSHFWV�VXFK�DV�WKH�VL]H�RI�
WKH�ZLQGRZ� WKDW� GLVSOD\V� WKH� YLGHR� VKRXOG�EH� HQRXJK� WR� VKRZ�DQ\� VLJQ� UXQ�� DYRLGLQJ� WKH�KDQGV� OHDYH� WKH�
VFHQH��WKH�FKLOG�VKRXOG�UHWDLQ�WRWDO�FRQWURO�RI�YLGHR��LH�WKH�YLGHR�LW�FDQ�QRW�EH�VWDUWHG�DXWRPDWLFDOO\��ZLWKRXW�
QHHG�WR�UHSHDWHG�LWV��ZH�PXVW�HQVXUH�WKDW�H[LVWLQJ�WHFKQRORJ\�DOORZV�WKH�XVHU�WR�FRQWURO�WKH�VSHHG�RI�WKH�YLGHR�

,$',6�,QWHUQDWLRQDO�&RQIHUHQFH�:::�,QWHUQHW�����

���



WR�EH�H[HFXWHG�DQG� LI�QRW�SRVVLEOH��ZH� VKRXOG� VWXG\� WKH�SRVVLELOLW\�RI� UHFRUGLQJ�DW�GLIIHUHQW� VSHHGV��ZKLFK�
LPSOLHV�D�KLJKHU�FRVW��
,9� 7KH�LQWHUSUHWHU�UHVSRQVLEOH�IRU�FRQGXFWLQJ�WKH�VLJQDO�LQ�YLGHR��VKRXOG�SD\�DWWHQWLRQ�WR�WKH�FULWHULD�RI�
FORWKHV�GHILQHG�LQ�WKH�&RGH�RI�HWKLFV�RI�WKH�$VVRFLDWLRQ�RI�3URIHVVLRQDO�,QWHUSUHWHUV�DQG�JXLGHV�LQWHUSUHWHUV�RI�
VLJQ�ODQJXDJH��$3,/6%(63���������7KXV��LW�LV�UHFRPPHQGHG�GLVFUHWLRQ��RSWLQJ�IRU�SODLQ�FORWKHV��RQH�FRORU���
DQG�WKDW�FRQWUDVW�ZLWK�\RXU�VNLQ��DQG�DYRLG�WKH�XVH�RI�RUQDPHQWV�DQG�DFFHVVRULHV��
9� ,I�WKHUH�LV�D�QHHG�IRU�D�JORVVDU\�WKDW�WUDQVODWH�WKH�ZRUGV�WR�/,%5$6��WKH�VDPH�VKRXOG�DOVR�GLVSOD\�DQ�
LPDJH�VKRZLQJ�WKH�PHDQLQJ�RI�ZRUGV��,I�WKH�ZRUG�LV�DEVWUDFW��LW�PXVW�SURYLGH�D�V\QRQ\P�RU�DQ�H[SODQDWLRQ�LQ�
/,%5$6��
9,� ,W�LV�LPSRUWDQW�WR�UHPHPEHU�WKDW�D�VLJQ�RI�/,%5$6�FDQ�EH�LQWHUSUHWHG�GLIIHUHQWO\�GHSHQGLQJ�RQ�HDFK�
FRQWH[W��MXVW�DV�WKHUH�DUH�ZRUGV�WKDW�DUH�LGHQWLFDO��ZLWK�GLIIHUHQW�PHDQLQJV��0RUHRYHU��DV�QDWXUDO�ODQJXDJHV��
VLJQ� ODQJXDJHV�DUH� UHODWHG� WR� WKH�FXVWRPV�DQG�FXOWXUDO� VSHFLILFLWLHV� HQYLURQPHQW�RI� WKH� UHJLRQV�ZKHUH�HDFK�
GHDI� FRPPXQLW\� GHYHORSV� WKHLU� RZQ� ODQJXDJH�� 7KXV�� WKH� /,%5$6� WKURXJKRXW� WKH� %UD]LOLDQ� WHUULWRU\� KDV�
UHJLRQDO� YDULDQWV�� ZKLFK� FRQILUPV� LWV� FKDUDFWHU� RI� QDWXUDO� ODQJXDJH�� FRQVHTXHQWO\� LW� LV� LQIOXHQFHG� E\� WKH�
HQYLURQPHQW�ZKHUH�LW�LV�XVHG��
9,,� ,Q�SUHVHQWLQJ�PHQXV�RI�RSWLRQV��WKH�PD[LPXP�SRVVLEOH�RI�PHWDSKRUV�WR�UHSODFH�WKH�ODEHOV�LQ�ZULWWHQ�
3RUWXJXHVH�VKRXOG�EH�XVHG��LI�LW�LV�QRW�SRVVLEOH�WR�DSSO\�D�PHWDSKRU��ZH�PXVW�FRQVLGHU�WKH�SRVVLELOLW\�RI�DQ�
DX[LOLDU\�YLGHR�GLVSOD\�IRU�WUDQVODWLRQ�LQ�/,%5$6��
9,,,� ,OOXVWUDWLRQ�� SKRWRV� DQG� DQLPDWLRQV� VKRXOG� EH� WKRXJKW� SULPDULO\� DV� DFFHVVLELOLW\� HOHPHQWV� IRU�
XQGHUVWDQGLQJ�WKH�FRQWHQW�DQG�QRW�RQO\�DV�DHVWKHWLF�GHYLFHV��VR�ZH�PXVW�DQDO\]H�ZKDW�FDQ�EH�LQFOXGHG�RU�OHIW�
RXW�DFFRUGLQJ�WR�WKH�YDULRXV�GHPDQGV�FRQWH[W��7KXV��LW�LV�QHFHVVDU\�WKDW�WKHVH�UHVRXUFHV�DUH�FDUHIXOO\�ZRUNHG�
VR�WKDW�WKH�HIIHFWV�WKDW�DUH�FDXVHG�DUH�SRVLWLYH�DQG�ZLWKRXW�FDXVLQJ�DQ\�TXHVWLRQV�RU�LQIRUPDWLRQ�RYHUORDG��
,;� ,I�LW�LV�GHVLUHG�WR�UHSUHVHQW�D�VLJQDO�E\�PHDQV�RI�ELGLPHQVLRQDO�LOOXVWUDWLRQV�RU�WULGLPHQVLRQDO�PRGHOV��
LW�VKRXOG�EH�QRWHG�WKDW�QRW�RQO\�FDQ�VWLFN�WR�WKH�FRQILJXUDWLRQ�RI�WKH�KDQGV��VLQFH�WKH�LQWHUSUHWDWLRQ�RI�D�VLJQDO�
DOVR�GHSHQGV�RQ�WKH�SRLQW�RI�DUWLFXODWLRQ��RI�PRYHPHQW��RI�RULHQWDWLRQ�DQG�RI�IDFLDO�DQG�FRUSRUDO�H[SUHVVLRQ��
;� 5HJDUGLQJ� WKH� OHYHO� RI� LQWHUDFWLYLW\�� LW� LV� UHFRPPHQGHG� WR� RSW� IRU� PHGLXP� RU� KLJK� K\SHUPHGLD�
LQWHUDFWLYLW\� EHFDXVH�� DV� FRXOG� EH� VHHQ� LQ� SDUWLFLSDQW� REVHUYDWLRQ� ZLWK� VWXGHQWV�� K\SHUPHGLD� RI� ORZ�
LQWHUDFWLYLW\� IRU� WKHLU� OLQHDULW\�� WHQG� WR� GLVFRXUDJH� VWXGHQWV�� OLPLWLQJ� WKHLU� FUHDWLYLW\�� LQLWLDWLYH� DQG� WKHLU�
FDSDFLW\� IRU� GHFLVLRQ� PDNLQJ�� 7KH� K\SHUPHGLD� VKRXOG� IRVWHU� WKH� SRVVLELOLWLHV� RI� LQWHUSUHWDWLRQ� DQG�
GHYHORSPHQW� RI� MXGJPHQW� WKURXJK� WKH� DFWLYH� SDUWLFLSDWLRQ� RI� XVHUV� DQG� QRW� MXVW� D� VLPSOH� UHODWLRQVKLS� RI�
XQLODWHUDO�XVH��
;,� 9LVXDO� VLJQDOLQJ� WR� WKH� HYHQWV� RI� WKH� V\VWHP� LQ� XVH� �VXFK� WKH� VWDWHV� RI� WKH� V\VWHP�� VHQGLQJ� DQG�
UHFHLYLQJ�PHVVDJHV� RQ� WKH� ,QWHUQHW�� HWF��� LV� QHFHVVDU\�� 7KH� V\VWHP� VKRXOG� SURYLGH� YLVXDO� IHHGEDFN� WR� XVHU�
DFWLRQV� LQ� D� SUHGHILQHG� DUHD�RQ� WKH� VFUHHQ��7KLV� UHFRPPHQGDWLRQ� DLPV� WR� KHOS� WKH�XVHU� WR� IRFXV�� IURP� WKH�
PRPHQW�ZH�XQGHUVWDQG�WKDW�WKH�LQIRUPDWLRQ�ZLOO�DOZD\V�DSSHDU�LQ�WKH�VDPH�ORFDWLRQ��YLVXDO�VWDQGDUGL]DWLRQ���
;,,� ,I�D�FKDUDFWHU�LV�XVHG�WR�SHUIRUP�VLJQDO��LW�VKRXOG�OLPLW�LWV�PRYHPHQWV�WR�WKH�PRYHPHQWV�RI�VLJQV�WR�
DOORZ�WKH�XVHU�WR�WXUQ�KLV�DWWHQWLRQ�RQO\�WR�WKH�PRYHPHQW�WUDQVPLWWLQJ�LQIRUPDWLRQ��2WKHUZLVH��E\�PDNLQJ�DQ�
DQDORJ\�ZRXOG�EH� OLNH� LQ�D� V\VWHP�EDVHG�RQ�RUDO� ODQJXDJH�� D� FKDUDFWHU�ZKR�FRXOG� VD\�DQ\WKLQJ��PDNLQJ�D�
JULQGLQJ�QRLVH�ZKLOH�ZDLWLQJ�IRU�VRPH�XVHU�DFWLRQ��
;,,,� ,W� VKRXOG� DOZD\V� EH� XSGDWHG� UHJDUGLQJ� DYDLODEOH� DVVLVWLYH� WHFKQRORJLHV�� HVSHFLDOO\� VRIWZDUH��
JHQHUDOO\�ORZHU�FRVW�RU�HYHQ�IUHH��
;,9� ,I�K\SHUPHGLD�KDV�EHHQ�GHYHORSHG�IRU� WHDFKLQJ�SXUSRVHV�� LW� LV�UHFRPPHQGHG�WKDW�VWLOO� LQ�SURWRW\SH�
VWDJH�EH�HYDOXDWHG�E\�WKH�GHDI�FKLOGUHQ�LQ�RUGHU�WR�YHULI\�DQG�LPSURYH�WKH�HIILFLHQF\�RI�OHDUQLQJ��
;9� 3D\� DWWHQWLRQ� WR�$UFKLWHFWXUH� DQG�'HVLJQ� ,QIRUPDWLRQ� LQ� RUGHU� WR� DYRLG� XQQHFHVVDU\� VFUHHQV� DQG�
PHQXV��DQG�DPELYDOHQW�ODEHOV�WKDW�PD\�FDXVH�IUXVWUDWLRQ�WR�WKH�FKLOG�LQ�KLV�LQWHUDFWLRQ�ZLWK�WKH�LQWHUIDFH��

;9,� $W� OHDVW� WKDW� K\SHUPHGLD� KDV� WKH� RUGHU� WR� VWLPXODWH� WKH� OHDUQLQJ�RI�3RUWXJXHVH�ZULWWHQ�� VKRXOG�EH�
SULRULWL]HG�JDPHV�GR�QRW�UHTXLUH�WKH�NQRZOHGJH�RI�WKLV�RU�WKDW�SUHIHUDEO\�LQYROYLQJ�WKH�/,%5$6��

�� &21&/86,21�

7KH�UHVHDUFK�LQ�DQ�LQFOXVLYH�VFKRRO�DQG�RQH�VSHFLDO�HGXFDWLRQ�GLG�QRW�VHHN�LQ�DQ\�ZD\�WR�PDNH�FRPSDULVRQV�
EHWZHHQ�WKHLU�WHDFKLQJ�PHWKRGV��KRZHYHU��DYDLOHG�RI�ERWK�LQVWLWXWLRQV�KDYH�LQ�FRPPRQ��ZKLFK�LV�WKH�SXUVXLW�
RI�HGXFDWLRQ�DQG�HPSRZHUPHQW�RI�GHDI�FKLOGUHQ�LQ�RUGHU�WR�HQULFK�WKH�FRQWHQW�RI�WKLV�ZRUN��

,6%1���������������������������,$',6

���



,I� DQ� DGXOW� GHDI�� UHDGLQJ� RI�ZULWWHQ� 3RUWXJXHVH� LV� DOUHDG\� GLIILFXOW�� LPDJLQH� KRZ� LW� LV� IRU� D� GHDI� FKLOG��
7KHUHIRUH�� LW� LV�HVVHQWLDO� WKH�XVH�RI�/,%5$6�LQ�K\SHUPHGLD�DLPHG�DW� WKLV�DXGLHQFH��EHFDXVH�RQO\�WKHLU�ILUVW�
ODQJXDJH�LV�UHVSHFWHG�DQG�UHFRJQL]HG�WKDW�WKH�FKLOG�FDQ�OHDUQ�DOO�WKH�LQLWLDO�FRQFHSWV�DQG�XVH�LW�DV�D�PHGLDWRU�
LQ�OHDUQLQJ�ZULWLQJ��

%HLQJ�WKH�/,%5$6�D�YLVXDO�VSDWLDO� ODQJXDJH�� LWV�XVH�LQ�GLJLWDO�HQYLURQPHQWV�GHSHQGV�RQ�WKH�YLHZLQJ�RI�
YLGHR��DQLPDWLRQV�RU�LOOXVWUDWLRQV��+RZHYHU��LW�LV�QRW�DOZD\V�SRVVLEOH�WR�XVH�VXFK�UHVRXUFHV��WKXV��LW�ZDV�IRXQG�
WKDW�WKHUH�LV�DQ�DOWHUQDWLYH�UHSUHVHQWDWLRQ�RI�WKH�VLJQ�ODQJXDJH�LQ�ZULWWHQ�IRUP��WKH�6LJQZULWLQJ��,Q�WKH�FRXQWU\��
DOWKRXJK� LWV� XVH� LV� VWLOO� QRW�PXFK� H[SORUHG�� WKHUH� LV� FRQWURYHUV\� DERXW� WKH� WRSLF�� ,W� VKRXOG� QRW� GLVFDUG� WKH�
SRVVLELOLW\�RI� LWV� DSSOLFDWLRQ�� VLQFH� WKH� LQIRUPDWLRQ�SURYLGHG� LQ�GLIIHUHQW� IRUPDWV� DOORZ�JURZLQJ� WKH�GLJLWDO�
LQFOXVLRQ�RI�GHDI�XVHUV��RSWLPL]LQJ�WKH�XVH�RI�LQIRUPDWLRQ�V\VWHPV�IRU�WKHP��

,Q� DGGLWLRQ� WR� UHFRJQL]LQJ� WKH� PRWKHU� WRQJXH� RI� GHDI� FKLOGUHQ� LQ� GHYHORSLQJ� WKH� VDPH� DFFHVVLEOH�
K\SHUPHGLD� WKURXJK� WKH� XVH� RI� /,%5$6� DQG� 6LJQ:ULWLQJ�� WKH� ILQDO� UHFRPPHQGDWLRQV� LQYROYLQJ� RWKHU�
HOHPHQWV�RI�DFFHVVLELOLW\��,W� LV� LPSRUWDQW�WR�KLJKOLJKW�WKDW�WKHVH�UHFRPPHQGDWLRQV�DUH�EDVHG�RQ�DFFHVVLELOLW\��
DVSHFWV��WR�XVDELOLW\��ZKHUHDV�RQO\�D�K\SHUPHGLD�EH�DFFHVVLEOH�WR�D�JLYHQ�DXGLHQFH��WKLV�VKRXOG�DOVR�EH�HDV\�WR�
XVH��VLQFH�GLIIHUHQW�XVDELOLW\�DVSHFWV�RI�D�SURILOH�XVHU�WR�DQRWKHU��

$QDO\]LQJ�WKH�SURILOH�RI�VWXGHQWV�SDUWLFLSDWLQJ�LQ�WKH�UHVHDUFK��ZH�ORRNHG�WR�WKH�QHHG�IRU�D�VWXG\�UHJDUGLQJ�
K\SHUPHGLD�DLPHG�DW�VWXGHQWV�LQ�WKH�OLWHUDF\�SURFHVV�LQ�/,%5$6��$QRWKHU�LQWHUHVWLQJ�WRSLF�WR�EH�UHVHDUFKHG�LW�
LV�DQRWKHU�W\SH�RI�LQWHUIDFH��LQ�DGGLWLRQ�WR�*8,�KDV�DOUHDG\�EHHQ�DGGUHVVHG�KHUH��WKH�958,��EDVHG�RQ�YLUWXDO�
UHDOLW\�DQG�LWV�FXUUHQW�SRVVLELOLWLHV�RI�LQWHUDFWLRQ�ZLWK�GHDI�FKLOGUHQ��)LQDOO\��LW�LV�H[SHFWHG�WKDW�WKLV�ZRUN�FDQ�
UHDOO\� KHOS� WKH� IXWXUH� GHYHORSPHQW� RI� DFFHVVLEOH� K\SHUPHGLD� WR� GHDI� FKLOGUHQ�� DQG� HQFRXUDJLQJ� PRUH�
UHVHDUFKHUV�ZKR�DUH�LQWHUHVWHG�LQ�WKH�VXEMHFW�PDWWHU�SUHVHQWHG��

5()(5(1&(6�

%DVWLHQ�� -��0�� &��� 6FDSLQ�� '�� /��� ������ (YDOXDWLQJ� D� XVHU� LQWHUIDFH� ZLWK� HUJRQRPLF� FULWHULD�� ,QWHUQDWLRQDO� -RXUQDO� RI�
+XPDQ�&RPSXWHU�,QWHUDFWLRQ��>6��O�@��Y�����Q�����S�����������

%XHQR��-��*���������&ULDQoDV�FRP�QHFHVVLGDGHV�HGXFDWLYDV�HVSHFLDLV��SROtWLFD�HGXFDFLRQDO�H�D�IRUPDomR�GH�SURIHVVRUHV��
JHQHUDOLVWDV�RX�HVSHFLDOLVWDV��5HYLVWD�%UDVLOHLUD�GH�(GXFDomR�(VSHFLDO��YRO�����Q�����������

&DPSRV��0��%�� HW� DO��� ������6LJQ:HE(',7��XPD�RSRUWXQLGDGH�SDUD� D� FULDomR� FROHWLYD�GH� WH[WRV� HVFULWRV� HP�/tQJXD� H�
6LQDLV��,Q��6LPSyVLR�%UDVLOHLUR�GH�,QIRUPiWLFD�QD�(GXFDomR�������%UDVtOLD��$QDLV����3RUWR�OHJUH�8QE�XFE������S�����
����'LVSRQtYHO� HP�� KWWS�����������������GRZQORDG�&'���FRQJUHVVRV������6%,(��������WUDEFRPS�VHFDR�����
��������SGI!��$FHVVR�HP�����DEU��������

&DSRYLOOD��)��&��5DSKDHO��:��&���������'LFLRQiULR�HQFLFORSpGLFR�LOXVWUDGR�WULOtQJ�H�GD�OtQJXD�GH�VLQDLV�EUDVLOHLUD�����HG��
(GXVS��,PSUHQVD�2ILFLDO��)DSHVS��)XQGDomR�9LWDH��)(1(,6��%UDVLO�7HOHFRP��GRLV�YROXPHV��6mR�3DXOR��

&RUUDGL�� -�� $�� 0��� ������ � $PELHQWHV� LQIRUPDFLRQDLV� GLJLWDLV� H� XVXiULRV� 6XUGRV�� TXHVW}HV� GH� DFHVVLELOLGDGH�� ���� I��
'LVVHUWDomR� �0HVWUDGR� HP� &LrQFLD� GD� ,QIRUPDomR�� �� )DFXOGDGH� GH� )LORVRILD� H� &LrQFLDV�� 8QLYHUVLGDGH� (VWDGXDO�
3DXOLVWD���81(63��0DUtOLD��

'LDV��&���������8VDELOGDGH�QD�ZHE��FULDQGR�SRUWDLV�PDLV�DFHVVtYHLV��$OWD�%RRNV��5LR�GH�-DQHLUR��
%UDVLO��0LQLVWpULR�GD�-XVWLoD��&RUGH��'HFODUDomR�GH�6DODPDQFD�H�OLQKDV�GH�DomR�VREUH�QHFHVVLGDGHV�HGXFDWLYDV�HVSHFLDLV��

%UDVtOLD��&25'(�������
'HQFNHU��$��)��0���������0pWRGRV�H�WpFQLFDV�GH�SHVTXLVD�HP�WXULVPR�����HG��)XWXUD��6mR�3DXOR��
*LO��$��&���������0pWRGRV�H�WpFQLFDV�GH�SHVTXLVD�VRFLDO�����HG��$WODV��6mR�3DXOR��
*XHUUD��*�5���������(VFRODUL]DomR�GR�DOXQR�FRP�GHILFLrQFLD�DXGLWLYD��HVWXGRFRPSDUDWLYR�HQWUH�DOXQRV�GR�HQVLQR�UHJXODU�

H�GR�HQVLQR�HVSHFLDO��6mR3DXOR��8QLYHUVLGDGH�)HGHUDO�GH�6mR�3DXOR��(VFROD�3DXOLVWD�GH�0HGLFLQD����I��
,QWHUDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��������,QWHUQDWLRQDO�(OHWURWHFKQLFDO�&RPLVVLRQ��,62���,(&���1RUPD�1R��
������������(UJRQRPLF�UHTXLUHPHQWV�IRU�RIILFH�ZRUN�ZLWK�YLVXDO�GLVSOD\�WHUPLQDOV�SDUW�����GLDORJXH�GHVLJQ��>6��O�@��
6DVVDNL��5��.���������,QFOXVmR��FRQVWUXLQGR�XPD�VRFLHGDGH�SDUD�WRGRV�����HGLomR��:9$��5LR�GH�-DQHLUR��
6%&�� ������ � ³*UDQGHV� � 'HVDILRV� � GD� � 3HVTXLVD� � HP� � &RPSXWDomR� � QR� � %UDVLO� � ���������´�� 6RFLHGDGH� %UDVLOHLUD� GH�

&RPSXWDomR��3RUWR�$OHJUH��56���%UDVLO��
0DUWLQV�� /�$�5��� ������3RU� XPD� HVFROD� DEHUWD� jV� QHFHVVLGDGHV� GR� DOXQR�� 7HPDV� VREUH�'HVHQYROYLPHQWR�� Y����� Q�����

S��������0HPQRQ��6mR�3DXOR��
0HVHUOLDQ��.��7��� ������$QiOLVH�GR�SURFHVVR�GH� � LQFOXVmR�GH�DOXQRV� VXUGRV�HP�XPD�HVFROD� �PXQLFLSDO�GH� �$UDSRQJDV���

���I��'LVVHUWDomR���0HVWUDGR��HP��(GXFDomR���±�8QLYHUVLGDGH�(VWDGXDO�GH�/RQGULQD��/RQGULQD��
1LHOVHQ��-���������'HVLJQLQJ�ZHE�XVDELOLW\��WKH�SUDFWLFH�RI�VLPSOLFLW\��1HZ�5LGHUV�3XEOLVKLQJ��,QGLDQRSROLV��

,$',6�,QWHUQDWLRQDO�&RQIHUHQFH�:::�,QWHUQHW�����

���



1LHOVHQ��-���������8VDELOLW\�(QJLQHHULQJ��$FDGHPLF�3UHVV��&DPEULGJH��
6WXPSI��0��5���������$SUHQGL]DJHP�GH�HVFULWD�GH�OtQJXD�GH�VLQDLV�� OtQJXDV�GH�VLQDLV�QR�SDSHO�H�QR�FRPSXWDGRU������I��

7HVH��'RXWRUDGR����&XUVR�GH�3URJUDPD�GH�3yV�JUDGXDomR�HP�,QIRUPiWLFD�1D�(GXFDomR��'HSDUWDPHQWR�GH�&HQWUR�
,QWHUGLVFLSOLQDU�GH�1RYDV�7HFQRORJLDV�1D�(GXFDomR��8QLYHUVLGDGH�)HGHUDO�GR�5LR�*UDQGH�GR�6XO��3RUWR�$OHJUH��������
'LVSRQtYHO�HP���KWWS���JHG��FDSHV�JRY�EU�&DSHV3URFHVVRV��������$54�������B��3')!��$FHVVR�HP�����DEU��������

3UHHFH��-���5RJHUV��<���6KDUS��+���������'HVLJQ�GH�,QWHUDomR��$OpP�GD�,QWHUDomR�+RPHP�&RPSXWDGRU��%RRNPDQ��3RUWR�
$OHJUH��

<LQ��5��.���������(VWXGR�GH�FDVR�±�SODQHMDPHQWR�H�PpWRGRV����(G����%RRNPDQ��3RUWR�$OHJUH��

,6%1���������������������������,$',6
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&203$5,621�2)�86$%,/,7<�7(67,1*�722/6�
)25�:(%�*5$3+,&$/�,17(5)$&(6�

%HUQDUGR�6DQWRV���&DUORV�7HL[HLUD��DQG�$QD�5HVStFLR�
�'HSDUWPHQW�RI�,QIRUPDWLFV��8QLYHUVLW\�RI�/LVERQ������������/LVERD��3RUWXJDO�

�'HSDUWPHQW�RI�,QIRUPDWLFV��8QLYHUVLW\�RI�/LVERQ�DQG�2SHUDWLRQV�5HVHDUFK�&HQWHU��8QLYHUVLW\�RI�/LVERQ������������
/LVERD��3RUWXJDO�

$%675$&7�

8VDELOLW\� WHVWLQJ� WRROV� FDQ� KHOS� VRIWZDUH� GHYHORSPHQW� WHDPV� WR� RUJDQL]H� DQG� SHUIRUP� WKHLU� ZRUN� RQ� D� XVHU�FHQWHUHG�
LQWHUDFWLRQ�GHVLJQ� DSSURDFK��7KHUH� DUH�PDQ\� RI� VXFK� WRROV� DYDLODEOH� QRZDGD\V��ZLWK� GLIIHUHQW� IHDWXUHV� DQG� FDSDFLWLHV��
7KLV� SDSHU� LV� DQ� DWWHPSW� WR� RUJDQL]H� WKH� FRQFHUQHG� LQIRUPDWLRQ� DQG� FKRRVH� D� VXLWDEOH� XVDELOLW\� WHVWLQJ� WRRO� IRU� ZHE�
LQWHUIDFHV�� ZLWK� SDUWLFXODU� HPSKDVLV� RQ� JUDSKLFDO� LQWHUDFWLRQ�� $� PXOWL�FULWHULD� DGGLWLYH� XWLOLW\� IXQFWLRQ� LV� SURSRVHG� DV�
HYDOXDWLRQ�PHWKRG�DQG� IRU�HVWDEOLVKLQJ�D� UDQNLQJ�RI�D� VHOHFWHG�VHW�RI�XVDELOLW\� WHVWLQJ� WRROV��5HVXOWV�DUH�SUHVHQWHG�DQG�
GLVFXVVHG��

.(<:25'6�

8VDELOLW\�WHVWLQJ�WRROV��XVHU�FHQWHUHG�LQWHUDFWLRQ�GHVLJQ��JUDSKLFDO�ZHE��PXOWL�FULWHULD�GHFLVLRQ�DQDO\VLV��

�� ,1752'8&7,21�

7KH�XVHU�FHQWHUHG�GHVLJQ�SURFHVV�UHOLHV�RQ�WKH�LQYROYHPHQW�RI�XVHUV�LQ�HYHU\�GLPHQVLRQ�WKDW�FRXOG�EH�UHODWHG�
WR�WKH�VXFFHVV�RI�WKH�SURGXFW��$V�KXPDQ�LVVXHV�DUH�DOZD\V�D�PDLQ�VRXUFH�RI�FRPSOH[LW\�IRU�HQJLQHHULQJ��WKH�
VL]H� DQG� KHWHURJHQHLW\� RI� WKH� WHDP�RI� GHVLJQHUV� LV� RIWHQ� D� UHTXLUHPHQW� DQG� DQRWKHU� VRXUFH� RI� SUREOHPV� LQ�
LWVHOI��,Q�RUGHU�WR�RYHUFRPH�WKLV�VPDOO�DGGLWLRQDO�VRXUFH�RI�FRPSOH[LW\��GHVLJQHUV�VKRXOG�FRRSHUDWH�DFFRUGLQJ�
WR� VRPH� FRPPRQ� JXLGHOLQHV� EXLOW� RQ� WKHLU� H[SHULHQFH� DQG� D� YDVW� OLWHUDWXUH� RI� UHFRPPHQGDWLRQV�� LQ� D�
SURGXFWLYH�ZD\�WKDW�VKRXOG�SURYLGH�FRQYHUJHQFH�RI�UHVXOWV�WRZDUG�WKH�ILQDO�SURGXFW��1RUPDQ���������

/RQJ�ODVWLQJ�GHVLJQ�WHDPV�KDYH�WKHLU�RZQ�VWDELOL]HG�VWUDWHJLHV��WDFWLFV�DQG�WRROV��SDUWO\�HVWDEOLVKHG�RQ�WKH�
DFTXLUHG� H[SHULHQFH� ZLWK� SUHYLRXV� SURMHFWV��1HZ� WHDPV� RU� WHDPV�ZLWK� VHYHUDO� QHZ� FROODERUDWRUV� FDQ� WDNH�
H[WUD� EHQHILWV� IURP� FRPPHUFLDO� RII�WKH�VKHOI�� ZHOO� GRFXPHQWHG� IUDPHZRUNV� RI� LQWHJUDWHG� FRPSXWHU� WRROV��
:KHQ� LW� FRQFHUQV� XVHU�FHQWHUHG� GHVLJQ� RI� ZHE� LQWHUIDFHV�� DGYDQFHG� SURWRW\SHV�� WKH� ILQDO� SURGXFW� DQG� WKH�
XVHUV�� FDQ� EH� GLUHFWO\� DFFHVVHG� E\� UREXVW� FRPPRQ� IUDPHZRUNV��$V� WKHVH� IUDPHZRUNV� DUH� UHSHDWHGO\� XVHG��
SURMHFW�DIWHU�SURMHFW��E\�WKH�VDPH�WHDPV��HYHQ�ZKHQ�WKH\�DUH�RIWHQ�UHPL[HG�LQ�WKHLU�FRPSRVLWLRQ��D�GHFUHDVH�
FDQ�EH�H[SHFWHG�RI� WKH�GLVWDQFH� LQ� WKH�JXOI� WKDW� VHSDUDWHV� WKH�HYDOXDWLRQ�SURWRFROV�DQG�FROOHFWHG�GDWD� IURP�
WKHLU�FRPPRQ�LQWXLWLRQ�DERXW�ZKDW�SUREOHPV�DUH�EH\RQG�EDG�UHVXOWV�DQG�DERXW�LGHDV�IRU�QHZ�VROXWLRQV��

(YDOXDWLRQ� RI� D� SURGXFW� UHO\LQJ� RQ� XVHUV� WHVWV� �XVDELOLW\� WHVWLQJ�� LV� DQ� LUUHSODFHDEOH� WHFKQLTXH� LQ��
XVHU�FHQWHUHG� GHVLJQ� �6KQHLGHUPDQ�� ������ 1LHOVHQ�� ������� VLQFH� LW� JLYHV� GLUHFW� LQSXW� RQ� KRZ� UHDO� XVHUV�
LQWHUDFW�ZLWK�WKH�V\VWHP��1LHOVHQ����������

7KHUH�DUH�PDQ\�XVDELOLW\�WHVWLQJ�WRROV��877V��DYDLODEOH�QRZDGD\V��ZLWK�GLIIHUHQW�IHDWXUHV�DQG�FDSDFLWLHV��
7KLV�SDSHU�LV�DQ�DWWHPSW�WR�RUJDQL]H�WKH�FRQFHUQHG�LQIRUPDWLRQ�DQG�FKRRVH�D�VXLWDEOH�XVDELOLW\�WHVWLQJ�WRRO�IRU�
ZHE�LQWHUIDFHV��1LHOVHQ���������'L[�HW�DO����������ZLWK�SDUWLFXODU�HPSKDVLV�RQ�JUDSKLFDO�LQWHUDFWLRQ���

7KH�HYDOXDWHG�877�LVVXHV�DQG�IHDWXUHV�DQG�WKH�FRUUHVSRQGLQJ�SUHIHUHQFHV�ZHUH�HVWDEOLVKHG�ZLWK�WKH�DLP�
RI�FRQYH\LQJ�WKH�XVDELOLW\�WHVWV�RI�LQWHUIDFHV�GHVLJQHG�IRU�SURWRW\SHV�GHYHORSHG�E\�WKH�:RUOG�6HDUFK�3URMHFW�
��������7KLV�LV�DQ�LPSRUWDQW�3RUWXJXHVH�SURMHFW�ZKLFK�LV�UHVSRQVLEOH�IRU�WKH�GHVLJQ�RI�ZHE�VHDUFK�LQWHUIDFHV�
IRU�GHGLFDWHG�DUHDV�RI�SXEOLF�FRQFHUQ��QDPHO\�LQ�WKH�KHDOWK�DUHD��7KH�JRDO�RI�WKH�:RUOG�6HDUFK�3URMHFW�LV�WKH�
UHVHDUFK� DQG� GHYHORSPHQW� RI� LQQRYDWLYH� ZHE� VHDUFK� WHFKQRORJLHV� LQ� 3RUWXJDO� DV� ZHOO� DV� WKH� UHVHDUFK� DQG�
GHYHORSPHQW�RI�JHQHULF�DQG�EXVLQHVV�LQIRUPDWLRQ�ZLWK�VHPDQWLF�UHOHYDQFH�DQG�ZLWK�WKH�SURSHU�NQRZOHGJH�RI�
WKH�3RUWXJXHVH�ODQJXDJH��FXOWXUH�DQG�PDUNHW��

,$',6�,QWHUQDWLRQDO�&RQIHUHQFH�:::�,QWHUQHW�����
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