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&RPSXWHU�7HFKQRORJ\�,QVWLWXWH��3�2��%R[�������������3DWUDV��+HOODV��*UHHFH��
SUHQW]DV#FHLG�XSDWUDV�JU��LKDW]#FWL�JU��LKDW]#FHLG�XSDWUDV�JU��

FNRXWVRJ#FHLG�XSDWUDV�JU�

$EVWUDFW�� ,Q� WKLV� SDSHU�� ZH� SUHVHQW� WKH� DUFKLWHFWXUH� RI� D� :HE�EDVHG� ,QWHOOLJHQW�

7XWRULQJ�6\VWHP� �,76�� LQ�ZKLFK� NQRZOHGJH� UHSUHVHQWDWLRQ� LV� EDVHG� RQ�QHXUXOHV�� D�

W\SH�RI�K\EULG� UXOHV�LQWHJUDWLQJ�V\PEROLF�UXOHV�ZLWK�QHXURFRPSXWLQJ��1HXUXOHV�FDQ�

EH� SURGXFHG� HLWKHU� IURP� FODVVLFDO� V\PEROLF� UXOHV� RU� IURP� WUDLQLQJ� GDWD�� 7KH�

IXQFWLRQDOLW\� RI� WKH� ,76� LV� FRQWUROOHG� E\� D� QHXUXOH�EDVHG� LQIHUHQFH� HQJLQH�� 7KH�

V\VWHP�FRQVLVWV�RI�WKUHH�PDLQ�SDUWV��WKH�GRPDLQ�NQRZOHGJH�FRQWDLQLQJ�WKH�VWUXFWXUH�

RI� WKH� GRPDLQ� DQG� WKH� HGXFDWLRQDO� FRQWHQW�� WKH� XVHU� PRGHOLQJ� FRPSRQHQW� ZKLFK�

UHFRUGV� LQIRUPDWLRQ� FRQFHUQLQJ� WKH� XVHU� DQG� WKH� SHGDJRJLFDO� PRGHO� ZKLFK�

HQFRPSDVVHV�NQRZOHGJH�UHJDUGLQJ� WKH�YDULRXV�SHGDJRJLFDO�GHFLVLRQV��7KH�V\VWHP
V�

WHDFKLQJ�VXEMHFW�IRFXVHV�RQ�,QWHUQHW�WHFKQRORJLHV���

����,QWURGXFWLRQ�

,QWHOOLJHQW� 7XWRULQJ� 6\VWHPV� �,76V�� IRUP� DQ� DGYDQFHG� JHQHUDWLRQ� RI� &RPSXWHU� $LGHG�
,QVWUXFWLRQ� �&$,�� V\VWHPV�� 7KHLU� NH\� IHDWXUH� LV� WKHLU� DELOLW\� WR� SURYLGH� D� XVHU�DGDSWHG�
SUHVHQWDWLRQ� RI� WKH� WHDFKLQJ� PDWHULDO� >�@�� >�@�� 7KLV� LV� DFFRPSOLVKHG� E\� XVLQJ� $UWLILFLDO�
,QWHOOLJHQFH� WHFKQLTXHV� WR� UHSUHVHQW� WKH� SHGDJRJLFDO� GHFLVLRQV� DQG� WKH� LQIRUPDWLRQ�
UHJDUGLQJ�HDFK�VWXGHQW���

,76V�KDYH�EHFRPH�H[WUHPHO\�SRSXODU�GXULQJ�WKH�ODVW�\HDUV�DQG�KDYH�EHHQ�VKRZQ�WR�EH�
TXLWH� HIIHFWLYH� DW� LQFUHDVLQJ� WKHLU� XVHUV¶� SHUIRUPDQFH� DQG�PRWLYDWLRQ��7KH� HPHUJHQFH�RI�
WKH�:RUOG�:LGH�:HE� LQFUHDVHG� WKH�XVHIXOQHVV�RI� VXFK�V\VWHPV� >�@�� >�@�� >�@��7KH�:HE¶V�
XQLYHUVDOLW\� RIIHUV� D� YHUVDWLOH� HQYLURQPHQW� IRU� WHVWLQJ� WKH� HIIHFWLYHQHVV� RI� ,76V� ZLWK�
QXPHURXV� DQG� GLYHUVH� FDVHV��:LWKRXW� GRXEW� SHUVRQDOL]HG� HQYLURQPHQWV� SURYH� WR� EH� DQ�
LPSRUWDQW�DVVHW�LQ�WKH�ILHOG�RI�H�OHDUQLQJ�>�@��

,Q� WKLV� SDSHU��ZH� GHVFULEH� WKH� DUFKLWHFWXUH� RI� D�:HE�EDVHG� ,76� IRU� WHDFKLQJ� ,QWHUQHW�
WHFKQRORJLHV��,W�FRQWDLQV�FRXUVH�XQLWV�FRYHULQJ�WKH�QHHGV�RI�XVHUV�ZLWK�GLIIHUHQW�NQRZOHGJH�



OHYHOV� DQG� FKDUDFWHULVWLFV�� 7KH� V\VWHP�PRGHOV� WKH� VWXGHQWV¶� NQRZOHGJH� VWDWH� DQG� VNLOOV��
%DVHG� RQ� WKLV� LQIRUPDWLRQ�� LW� FRQVWUXFWV� OHVVRQ� SODQV� DQG� VHOHFWV� WKH� DSSURSULDWH� FRXUVH�
XQLWV�IRU�WHDFKLQJ�HDFK�LQGLYLGXDO�XVHU��7KH�IXQFWLRQDOLW\�RI�WKH�V\VWHP�LV�FRQWUROOHG�E\�DQ�
H[SHUW� V\VWHP� EDVHG� RQ� QHXUXOHV�� D� W\SH� RI� K\EULG� UXOHV� LQWHJUDWLQJ� V\PEROLF� UXOHV�ZLWK�
QHXURFRPSXWLQJ�>�@��

7KH� SDSHU� LV� RUJDQL]HG� DV� IROORZV�� 6HFWLRQ� �� SUHVHQWV� DQ� RYHUYLHZ� RI� WKH� V\VWHP¶V�
DUFKLWHFWXUH�� 6HFWLRQ� �� SUHVHQWV� WKH� NQRZOHGJH� UHSUHVHQWDWLRQ� IRUPDOLVP� RI� WKH� H[SHUW�
V\VWHP�DQG�GHVFULEHV�LWV�DGYDQWDJHV��6HFWLRQ���SUHVHQWV�IHDWXUHV�RI�WKH�GRPDLQ�NQRZOHGJH��
6HFWLRQ���GHVFULEHV�WKH�XVHU�PRGHOLQJ�FRPSRQHQW��6HFWLRQ���SUHVHQWV�WKH�IXQFWLRQDOLW\�RI�
WKH�SHGDJRJLFDO�PRGHO��)LQDOO\��VHFWLRQ���FRQFOXGHV��

����6\VWHP�2YHUYLHZ�

)LJ����GHSLFWV�WKH�EDVLF�DUFKLWHFWXUH�RI�WKH�,76��,W�FRQVLVWV�RI�WKH�IROORZLQJ�FRPSRQHQWV���
x� WKH� GRPDLQ� NQRZOHGJH�� FRQWDLQLQJ� WKH� VWUXFWXUH� RI� WKH� GRPDLQ� DQG� WKH� HGXFDWLRQDO�

FRQWHQW��
x� WKH�XVHU�PRGHOLQJ�FRPSRQHQW��ZKLFK�UHFRUGV�LQIRUPDWLRQ�FRQFHUQLQJ�WKH�XVHU��
x� WKH� SHGDJRJLFDO� PRGHO�� ZKLFK� HQFRPSDVVHV� NQRZOHGJH� UHJDUGLQJ� WKH� YDULRXV�

SHGDJRJLFDO�GHFLVLRQV��
x� WKH�XVHU�LQWHUIDFH���

7KH� ,76� LV� EDVHG� RQ� DQ� H[SHUW� V\VWHP� DLPLQJ� WR� FRQWURO� WKH� WHDFKLQJ� SURFHVV�� 7KH�
H[SHUW� V\VWHP� HPSOR\V� D� K\EULG� NQRZOHGJH� UHSUHVHQWDWLRQ� IRUPDOLVP� �L�H�� QHXUXOHV�� >�@��
$FFRUGLQJ� WR� WKHLU� IXQFWLRQDOLW\�� WKH�QHXUXOHV�RI� WKH� V\VWHP�DUH�GLVWULEXWHG� LQWR�GLIIHUHQW�
QHXUXOH�EDVHV�FRQWDLQHG�LQ�WKH�XVHU�PRGHOLQJ�FRPSRQHQW�DQG�WKH�SHGDJRJLFDO�PRGHO��0RUH�
VSHFLILFDOO\��WKHUH�DUH�IRXU�QHXUXOH�EDVHV��RQH�LQ�WKH�XVHU�PRGHOLQJ�FRPSRQHQW�DQG�WKUHH�LQ�
WKH� SHGDJRJLFDO�PRGHO� �LQ� WKH� WHDFKLQJ�PHWKRG� VHOHFWLRQ�PRGXOH�� FRXUVH�XQLWV
� VHOHFWLRQ�
PRGXOH��HYDOXDWLRQ�PRGXOH�����

7KH� WHDFKLQJ� VXEMHFW� �L�H�� ,QWHUQHW� WHFKQRORJLHV�� RI� WKH� ,76� LQYROYHV� FKDSWHUV� VXFK� DV�
WKH�IROORZLQJ��

x� %DVLF�DVSHFWV�RI�FRPSXWHU�QHWZRUNV�
x� 7KH�,QWHUQHW�DQG�LWV�EDVLF�VHUYLFHV�
x� 7KH�:RUOG�:LGH�:HE��
x� (PDLO�

7KH�IROORZLQJ�VHFWLRQV�HODERUDWH�RQ�WKH�V\VWHP
V�NH\�DVSHFWV��



�

)LJ�����$UFKLWHFWXUH�RI�WKH�,76�

����([SHUW�6\VWHP�

,Q� WKLV� VHFWLRQ�� WKH� VHPDQWLFV� UHJDUGLQJ� WKH� NQRZOHGJH� UHSUHVHQWDWLRQ� IRUPDOLVP� RI� WKH�
H[SHUW� V\VWHP� LV� EULHIO\�SUHVHQWHG��)LUVWO\�� KRZHYHU��ZH�SUHVHQW� WKH�GHVLUHG� IHDWXUHV� WKDW�
VKRXOG�EH�HQFRPSDVVHG�E\�WKH�NQRZOHGJH�UHSUHVHQWDWLRQ�IRUPDOLVP�XVHG�LQ�DQ�,76��,Q�WKLV�
ZD\��WKH�UHDVRQV�ZK\�WKH�VSHFLILF�NQRZOHGJH�UHSUHVHQWDWLRQ�IRUPDOLVP�KDV�EHHQ�FKRVHQ�DV�
WKH�EDVLV�RI�WKH�,76�LV�FODULILHG����

������3UHUHTXLVLWHV�RI�DQ�,76
V�.QRZOHGJH�5HSUHVHQWDWLRQ�)RUPDOLVP��

7KH�NQRZOHGJH�UHSUHVHQWDWLRQ�IRUPDOLVP�XVHG�LQ�DQ�,76�VKRXOG�VDWLVI\�WKH�IROORZLQJ�PDLQ�
FULWHULD��
�D�� (IILFLHQF\�� (IILFLHQF\� LQYROYHV� WZR� SULPDU\� DVSHFWV�� WLPH� SHUIRUPDQFH� DQG� VWRUDJH�

VSDFH�� ,76V� DUH� KLJKO\� LQWHUDFWLYH� NQRZOHGJH�EDVHG� V\VWHPV� UHTXLULQJ� WLPH�HIILFLHQW�
UHVSRQVHV� WR� WKH� XVHUV
� DFWLRQV�� 7KH�:HE� LPSRVHV� DGGLWLRQDO� WLPH� FRQVWUDLQWV�� 7KH�
GHFLVLRQV�DQ�,76�PDNHV�GXULQJ�D�WUDLQLQJ�VHVVLRQ�DUH�EDVHG�RQ�WKH�FRQFOXVLRQV�UHDFKHG�
E\�WKH�LQIHUHQFH�HQJLQH�DVVRFLDWHG�ZLWK�WKH�NQRZOHGJH�UHSUHVHQWDWLRQ�IRUPDOLVP��7KH�



IDVWHU�WKH�FRQFOXVLRQV�FDQ�EH�UHDFKHG��WKH�IDVWHU�ZLOO�WKH�V\VWHP�LQWHUDFW�ZLWK�WKH�XVHU��
7KHUHIRUH�� WKH� WLPH� SHUIRUPDQFH� RI� DQ� ,76� GHSHQGV� VLJQLILFDQWO\� RQ� WKH� WLPH�
HIILFLHQF\� RI� WKH� LQIHUHQFH� HQJLQH�� )XUWKHUPRUH�� WKH� VWRUDJH� VSDFH� UHTXLUHG� E\� WKH�
NQRZOHGJH� UHSUHVHQWDWLRQ� IRUPDOLVP� VKRXOG� QRW� EH� H[FHVVLYH� HVSHFLDOO\� LQ� FDVH� RI�
:HE�EDVHG�,76V���

�E�� $ELOLW\� WR� UHDFK�FRQFOXVLRQV� IURP�SDUWLDOO\�NQRZQ� LQSXWV��'XULQJ�D� WUDLQLQJ�VHVVLRQ��
FHUWDLQ�SDUDPHWHUV�UHJDUGLQJ�WKH�XVHU�PD\�EH�XQNQRZQ��7KH�V\VWHP�VKRXOG�EH�DEOH�WR�
RSHUDWH�HIIHFWLYHO\�LQ�VXFK�FDVHV���

�F�� (DVLQHVV�RI�XSGDWHV��7KHUH�LV�DOZD\V�WKH�SRVVLELOLW\�WKDW�WKH�V\VWHP
V�NQRZOHGJH�EDVH�
PD\�QHHG�WR�EH�FKDQJHG��0RVW�NQRZOHGJH�EDVH�XSGDWHV�XVXDOO\�WDNH�SODFH�GXULQJ�WKH�
FRQVWUXFWLRQ� VWDJH� ZKHQ� NQRZOHGJH� LV� DFTXLUHG� DQG� WKH� V\VWHP� SURWRW\SH� LV�
LPSOHPHQWHG� DQG� WHVWHG�� 7KH� RSHUDWLRQ� RI� WKH� V\VWHP� DQG� WKH� FRQVHTXHQW� IHHGEDFN�
IURP� XVHUV� FDQ� DOVR� VSDUN� RII� FKDQJHV� WR� WKH� NQRZOHGJH� EDVH�� 7KH� NQRZOHGJH�
UHSUHVHQWDWLRQ�IRUPDOLVP�VKRXOG�SRVVHVV�IHDWXUHV�WKDW�DOORZ�XSGDWHV�WR�EH�PDGH�HDVLO\���

�G�� $ELOLW\� WR� DFTXLUH� NQRZOHGJH� IURP� YDULRXV� NQRZOHGJH� VRXUFHV�� 7KH� NQRZOHGJH�
UHSUHVHQWDWLRQ� IRUPDOLVP� VKRXOG� SURYLGH� PHFKDQLVPV� HQDEOLQJ� WKH� H[SORLWDWLRQ� RI�
YDULRXV�NQRZOHGJH�VRXUFHV�VXFK�DV�H[SHUWV��DYDLODEOH�UXOH�EDVHV��GDWDEDVHV�FRQWDLQLQJ�
WUDLQLQJ�H[DPSOHV��HWF���

�
$V� ZLOO� EH� H[SODLQHG� LQ� WKH� QH[W� VHFWLRQ�� QHXUXOHV� VDWLVI\� WKHVH� FULWHULD� DQG� IRU� WKLV�

UHDVRQ�ZHUH�FKRVHQ�DV�WKH�UHSUHVHQWDWLRQDO�EDVLV�RI�WKH�,76��

������1HXUXOHV�

7KH�H[SHUW�V\VWHP�KDV�DQ�LQIHUHQFH�HQJLQH�LQ�RUGHU�WR�PDNH�GHFLVLRQV�EDVHG�RQ�WKH�NQRZQ�
IDFWV� DQG� WKH� UXOH�EDVHV� FRQWDLQHG� LQ� WKH�XVHU�PRGHOLQJ� FRPSRQHQW� DQG� WKH�SHGDJRJLFDO�
PRGHO�� 7KH� H[SHUW� V\VWHP
V� NQRZOHGJH� UHSUHVHQWDWLRQ� IRUPDOLVP� LV� EDVHG�RQ�QHXUXOHV�� D�
W\SH�RI�K\EULG�UXOHV�LQWHJUDWLQJ�V\PEROLF�UXOHV�ZLWK�QHXURFRPSXWLQJ��7KH�DWWUDFWLYH�IHDWXUH�
RI�QHXUXOHV�LV�WKDW�WKH\�LPSURYH�WKH�SHUIRUPDQFH�RI�V\PEROLF�UXOHV�>�@�DQG�VLPXOWDQHRXVO\�
UHWDLQ�WKHLU�QDWXUDOQHVV�DQG�PRGXODULW\�>�@�LQ�FRQWUDVW�WR�RWKHU�K\EULG�DSSURDFKHV�>�@��>��@��

7KH�IRUP�RI�D�QHXUXOH�LV�GHSLFWHG�LQ�)LJ���D��(DFK�FRQGLWLRQ�&L�LV�DVVLJQHG�D�QXPEHU�VIL��
FDOOHG�LWV�VLJQLILFDQFH�IDFWRU��0RUHRYHU��HDFK�UXOH�LWVHOI�LV�DVVLJQHG�D�QXPEHU�VI���FDOOHG�LWV�
ELDV�IDFWRU��,QWHUQDOO\��HDFK�QHXUXOH�LV�FRQVLGHUHG�DV�DQ�DGDOLQH�XQLW��)LJ���E���7KH�LQSXWV�
&L� �L ������Q�� RI� WKH� XQLW� DUH� WKH� FRQGLWLRQV� RI� WKH� UXOH�� 7KH�ZHLJKWV� RI� WKH� XQLW� DUH� WKH�
VLJQLILFDQFH�IDFWRUV�RI�WKH�QHXUXOH�DQG�LWV�ELDV�LV�WKH�ELDV�IDFWRU�RI�WKH�QHXUXOH��(DFK�LQSXW�
WDNHV�D�YDOXH�IURP�WKH�IROORZLQJ�VHW�RI�GLVFUHWH�YDOXHV��>���WUXH�������IDOVH������XQNQRZQ�@��
7KH�RXWSXW�'��ZKLFK�UHSUHVHQWV�WKH�FRQFOXVLRQ��GHFLVLRQ��RI�WKH�UXOH��LV�FDOFXODWHG�YLD�WKH�
IRUPXODV��

�



ZKHUH� D� LV� WKH� DFWLYDWLRQ� YDOXH� DQG� I�[�� WKH� DFWLYDWLRQ� IXQFWLRQ�� ZKLFK� LV� D� WKUHVKROG�
IXQFWLRQ��

�
+HQFH��WKH�RXWSXW�FDQ�WDNH�RQH�RI�WZR�YDOXHV��µ��¶�DQG�µ�¶��UHSUHVHQWLQJ�IDLOXUH�DQG�VXFFHVV�
RI�WKH�UXOH�UHVSHFWLYHO\��

7KH�JHQHUDO�V\QWD[�RI�D�FRQGLWLRQ�&L�DQG�WKH�FRQFOXVLRQ�'��
�FRQGLWLRQ!�� �YDULDEOH!�O�SUHGLFDWH!�YDOXH!�
�FRQFOXVLRQ!�� �YDULDEOH!�U�SUHGLFDWH!�YDOXH!�

ZKHUH� �YDULDEOH!� GHQRWHV� D� YDULDEOH�� WKDW� LV� D� V\PERO� UHSUHVHQWLQJ� D� FRQFHSW� LQ� WKH�
GRPDLQ��H�J��µWHDFKLQJ�PHWKRG¶��µPDUN¶�HWF���O�SUHGLFDWH!�GHQRWHV�D�V\PEROLF�RU�D�QXPHULF�
SUHGLFDWH��7KH�V\PEROLF�SUHGLFDWHV�DUH�^LV��LVQRW`��ZKHUHDV�WKH�QXPHULF�SUHGLFDWHV�DUH�^���
!�� `���U�SUHGLFDWH!�FDQ�RQO\�EH�D�V\PEROLF�SUHGLFDWH���YDOXH!�GHQRWHV�D�YDOXH��,W�FDQ�EH�D�
V\PERO�RU�D�QXPEHU���

�

�

)LJ������D��)RUP�RI�D�QHXUXOH��E��FRUUHVSRQGLQJ�DGDOLQH�XQLW�

1HXUXOHV� DUH� FRQVWUXFWHG� HLWKHU� IURP� HPSLULFDO� GDWD� �WUDLQLQJ� SDWWHUQV�� RU� V\PEROLF�
UXOHV��(DFK�QHXUXOH�LV�LQGLYLGXDOO\�WUDLQHG�YLD�WKH�/06�DOJRULWKP��,Q�FDVH�RI�LQVHSDUDELOLW\�
LQ�WKH�WUDLQLQJ�VHW��VSHFLDO�WHFKQLTXHV�DUH�XVHG�>�@��>�@��,Q�WKLV�ZD\��WKH�QHXUXOHV�FRQWDLQHG�
LQ� WKH� QHXUXOH� EDVHV� RI� WKH� SHGDJRJLFDO� PRGHO� DQG� WKH� XVHU� PRGHOLQJ� FRPSRQHQW� DUH�
FRQVWUXFWHG�� 7KH� LQIHUHQFH�PHFKDQLVP� LV� EDVHG� RQ� D� K\EULG� UXOH�EDVHG� LQIHUHQFH� HQJLQH�
>��@��,W�SHUIRUPV�WKH�WDVN�RI�FODVVLILFDWLRQ��EDVHG�RQ�WKH�YDOXHV�RI�WKH�FRQGLWLRQ�YDULDEOHV�
DQG�WKH�ZHLJKWHG�VXPV�RI�WKH�FRQGLWLRQV��FRQFOXVLRQV�DUH�UHDFKHG��

1HXUXOHV�VDWLVI\�WKH�FULWHULD�PHQWLRQHG�LQ�WKH�SUHYLRXV�VHFWLRQ�DQG�IRU�WKLV�UHDVRQ�ZHUH�
FKRVHQ�DV�WKH�UHSUHVHQWDWLRQDO�EDVLV��0RUH�VSHFLILFDOO\��

�D�� 1HXUXOHV� DUH� HIILFLHQW��2Q� WKH� RQH� KDQG�� QHXUXOHV� DUH� WLPH�HIILFLHQW� EHFDXVH� WKH\�
LPSURYH� WKH� SHUIRUPDQFH� RI� V\PEROLF� UXOHV� >�@� DQG� UHTXLUH� IHZHU� FRPSXWDWLRQV�
FRPSDUHG�WR�RWKHU�K\EULG�DSSURDFKHV�LQ�RUGHU�WR�GHULYH�WKH�LQIHUHQFHV�>��@��2Q�WKH�



RWKHU�KDQG��QHXUXOHV�DUH�VSDFH�HIILFLHQW�VLQFH�LW�KDV�EHHQ�SURYHQ�WKDW�ZKHQ�QHXUXOHV�
DUH� FRQVWUXFWHG� IURP� V\PEROLF� UXOHV�� WKH� QXPEHU� RI� UXOHV� FRQWDLQHG� LQ� WKH� UXOH�
EDVHV�LV�GHFUHDVHG�UHGXFLQJ�WKHLU�UHTXLUHG�DPRXQW�RI�VSDFH�>�@���

�E�� ,Q�FRQWUDVW�WR�V\PEROLF�UXOHV��QHXUXOH�EDVHG�UHDVRQLQJ�FDQ�GHULYH�FRQFOXVLRQV�IURP�
SDUWLDOO\� NQRZQ� LQSXWV�� 7KLV� LV� GXH� WR� WKH� IDFW� WKDW� QHXUXOHV� LQWHJUDWH� D�
FRQQHFWLRQLVW�FRPSRQHQW��DGDOLQH����

�F�� ,W� LV� HDV\� WR� XSGDWH� D� QHXUXOH� EDVH� EHFDXVH� QHXUXOHV� UHWDLQ� WKH� QDWXUDOQHVV� DQG�
PRGXODULW\�RI� V\PEROLF� UXOHV�HQDEOLQJ�DQ� LQFUHPHQWDO�GHYHORSPHQW�RI� WKH�QHXUXOH�
EDVHV� >�@�� >�@�� )XUWKHUPRUH�� WKH� H[SODQDWLRQ� PHFKDQLVP� SURGXFHV� QDWXUDO�
H[SODQDWLRQV�MXVWLI\LQJ�KRZ�FRQFOXVLRQV�ZHUH�UHDFKHG�>��@��7KLV�IHDWXUH�FDQ�DVVLVW�
LQ� WKH� ORFDWLRQ� RI� GHILFLHQFLHV� LQ� WKH� QHXUXOH� EDVH� ZKHQ� WKH� SURWRW\SH� V\VWHP� LV�
WHVWHG�����

�G�� 1HXUXOHV� FDQ�EH� FRQVWUXFWHG� HLWKHU� IURP� V\PEROLF� UXOHV� >�@� RU� HPSLULFDO�GDWD� >�@�
HQDEOLQJ�WKH�H[SORLWDWLRQ�RI�YDULRXV�NQRZOHGJH�VRXUFHV����

����'RPDLQ�.QRZOHGJH�

7KH�GRPDLQ�NQRZOHGJH�FRQWDLQV�NQRZOHGJH�UHJDUGLQJ�WKH�VXEMHFW�EHLQJ�WDXJKW�DV�ZHOO�DV�
WKH�DFWXDO� WHDFKLQJ�PDWHULDO�� ,W� FRQVLVWV�RI� WZR�SDUWV�� �D��WKH�NQRZOHGJH�FRQFHSWV�DQG��E��
WKH�FRXUVH�XQLWV��

7KH�NQRZOHGJH� FRQFHSWV� FRQVWLWXWH� WKH�HOHPHQWDU\�SLHFHV�RI�NQRZOHGJH� IRU� WKH�JLYHQ�
GRPDLQ�� ([DPSOHV� RI� FRQFHSWV� IRU� WKH� µ,QWHUQHW� WHFKQRORJLHV¶� WHDFKLQJ� VXEMHFW� DUH� WKH�
IROORZLQJ��:HE� VLWH��:HE� SDJH�� ERRNPDUN�� ILOH� XSORDGLQJ�� ,3� DGGUHVV��85/�� K\SHUOLQN��
GLVFXVVLRQ�IRUXPV��PDLOLQJ�OLVWV��VHDUFK�HQJLQH��HWF��(YHU\�FRQFHSW�KDV�D�QXPEHU�RI�JHQHUDO�
DWWULEXWHV�VXFK�DV�LWV�QDPH�RU�LWV�OHYHO�RI�GLIILFXOW\��)XUWKHUPRUH��LW�FDQ�KDYH�OLQNV�WR�RWKHU�
FRQFHSWV��7KHVH� OLQNV�GHQRWH� LWV�SUHUHTXLVLWH�FRQFHSWV�� ,Q� WKLV�ZD\��RQH�RU�PRUH�FRQFHSW�
QHWZRUNV� �)LJ�����DUH� IRUPHG�UHSUHVHQWLQJ� WKH�SHGDJRJLFDO�VWUXFWXUH�RI� WKH�GRPDLQ�EHLQJ�
WDXJKW���

7KH� FRQFHSWV� DUH� RUJDQL]HG� LQWR� FRQFHSW� JURXSV��$� FRQFHSW� JURXS� FRQWDLQV� FORVHO\�
UHODWHG� FRQFHSWV� EDVHG� RQ� WKH� NQRZOHGJH� WKH\� UHIHU� WR�� 7KHUHIRUH�� WKH� GRPDLQ� VSDFH� LV�
GLVVHFWHG� LQWR� VXEGRPDLQV��$� FRQFHSW� JURXS� LV� DVVRFLDWHG�ZLWK� D� WHDFKLQJ�PHWKRG� ELDV��
7KLV� SDUDPHWHU� GHQRWHV� SUHIHUHQFH� WR� D� VSHFLILF� WHDFKLQJ� PHWKRG� �VHH� 6HFWLRQ� ��� IRU�
WHDFKLQJ� WKH� FRQFHSW� JURXS�� ([DPSOHV� RI� VXEGRPDLQV� LQ� WKH� µ,QWHUQHW� WHFKQRORJLHV¶�
WHDFKLQJ�VXEMHFW�DUH�µ&RPSXWHU�1HWZRUNV¶�DQG�µ:RUOG�:LGH�:HE¶��

&RQFHSW�JURXSV�PD\�FRQWDLQ�D�QXPEHU�RI�VXEJURXSV�� µ:RUOG�:LGH�:HE¶�IRU� LQVWDQFH�
FRQWDLQV� VXEJURXSV� VXFK� DV� µ0XOWLPHGLD¶� ZKLFK� UHIHUV� WR� WKH� PXOWLPHGLD� IRUPDWV� �H�J��
VWDWLF�LPDJHV��DQLPDWLRQV��VRXQGV��YLGHRV��DYDLODEOH�RQ�WKH�:HE���

7KH�FRXUVH�XQLWV�FRQVWLWXWH�WKH�WHDFKLQJ�PDWHULDO�SUHVHQWHG�WR�WKH�V\VWHP�XVHUV�DV�:HE�
SDJHV�� 7KH� WHDFKLQJ� PDWHULDO� LQYROYHV� D� YDULHW\� RI� FRXUVHV� VWDUWLQJ� IURP� LQWURGXFWRU\�
WRSLFV� DQG� VFDOLQJ� XS� WR� PRUH� DGYDQFHG� RQHV�� (DFK� FRXUVH� XQLW� LV� DVVRFLDWHG� ZLWK� D�



NQRZOHGJH�FRQFHSW��7KH�XVHU� LV� UHTXLUHG� WR�NQRZ�WKLV�FRQFHSW¶V�SUHUHTXLVLWH�FRQFHSWV�LQ�
RUGHU� WR� JUDVS� WKH� NQRZOHGJH� FRQWDLQHG� LQ� WKH� VSHFLILF� FRXUVH� XQLW�� 7KH� GLVWLQFW�
UHSUHVHQWDWLRQ� RI� WKH� GRPDLQ¶V� SHGDJRJLFDO� VWUXFWXUH� �FRQFHSWV�� DQG� WKH� DFWXDO� WHDFKLQJ�
FRQWHQW��FRXUVH�XQLWV��IDFLOLWDWHV�WKH�XSGDWHV�LQ�WKH�GRPDLQ�NQRZOHGJH���

�

�

)LJ�����)RUP�RI�D�FRQFHSW�QHWZRUN�FRQWDLQLQJ�FRQFHSWV�&���&������&���

�
$� FRXUVH� XQLW�PD\� SUHVHQW� WKHRU\��PD\� EH� DQ� H[DPSOH� RU� DQ� H[HUFLVH��7KH� H[DPSOHV�

DVVLVW�WKH�XVHU�LQ�JUDVSLQJ�WKH�WKHRU\
V�NH\�SRLQWV��7KH�H[HUFLVHV�DUH�EDVHG�RQ�WKH�H[DPSOHV�
DQG�DUH�XVHG� WR�HYDOXDWH� WKH�XVHU¶V� NQRZOHGJH� OHYHO��:KHQ�VROYLQJ�DQ�H[HUFLVH�� WKH�XVHU�
FDQ�DVN�WKH�V\VWHP�IRU�KHOS�DQG�YLHZ�UHODWHG�H[DPSOHV���

7KH� SHGDJRJLFDO�PRGHO� EDVHG� RQ� WKH� XVHU�PRGHO� VHOHFWV� DQG� RUGHUV� WKH� FRXUVH� XQLWV�
SUHVHQWHG�WR�WKH�XVHU��,Q�WKLV�ZD\��D�XVHU�DGDSWHG�SUHVHQWDWLRQ�RI�WKH�WHDFKLQJ�PDWHULDO�ZLOO�
EH�DFKLHYHG��7R�WKLV�HQG��WKH�H[SODQDWLRQ�YDULDQW�PHWKRG�LPSOHPHQWHG�E\�WKH�SDJH�YDULDQW�
WHFKQLTXH� >��@� LV� XVHG�� 0RUH� VSHFLILFDOO\�� WKH� V\VWHP� NHHSV� YDULDQWV� RI� WKH� VDPH� SDJH�
�FRXUVH�XQLW��ZLWK�GLIIHUHQW�SUHVHQWDWLRQV���

7KH�GRPDLQ�NQRZOHGJH�LQFOXGHV�D�PHWD�GHVFULSWLRQ�RI�WKH�FRXUVH�XQLWV�FRQWDLQLQJ�WKHLU�
JHQHUDO�DWWULEXWHV��0DLQ�VXFK�DWWULEXWHV� IRU�HDFK�FRXUVH�XQLW�DUH� LWV� OHYHO�RI�GLIILFXOW\�� LWV�
SHGDJRJLFDO� W\SH� �WKHRU\�� H[DPSOH�� H[HUFLVH��� LWV� PXOWLPHGLD� W\SH� �H�J�� WH[W�� LPDJHV��
DQLPDWLRQV�� LQWHUDFWLYH� VLPXODWLRQV��� WKH� UHTXLUHG� ,QWHUQHW� FRQQHFWLRQ�� HWF�� 7KH� PHWD�
GHVFULSWLRQ� RI� WKH� FRXUVH� XQLWV� IROORZV� WKH� $5,$'1(� PHWDGDWD� UHFRPPHQGDWLRQ�
�KWWS���DULDGQH�XQLO�FK��� 7KH� H[LVWHQFH� RI� WKH� FRXUVH� XQLWV¶�PHWD�GHVFULSWLRQ� SURYLGHV� WKH�
IROORZLQJ�EHQHILWV���

�D�� LW� IDFLOLWDWHV� WKH� VHOHFWLRQ� DQG� RUGHULQJ� RI� WKH� FRXUVH� XQLWV� E\� WKH� SHGDJRJLFDO�
PRGHO���

�E�� LW�DVVLVWV�WKH�V\VWHP�DGPLQLVWUDWRU�LQ�PDQDJLQJ�WKH�WHDFKLQJ�PDWHULDO���
�F�� LW�HQKDQFHV�WKH�UHXVDELOLW\�RI�WKH�FRXUVH�XQLWV�DQG��
�G�� LW� IDFLOLWDWHV� WKH� DSSOLFDWLRQ�RI� DSSURDFKHV� VXFK� DV� WKH�RQH�GHVFULEHG� LQ� >��@� WKDW�

HQDEOH�WKH�FRPPXQLFDWLRQ�RI�WKH�,76�ZLWK�RWKHU�LQWHOOLJHQW�HGXFDWLRQDO�V\VWHPV����



����8VHU�0RGHOLQJ�&RPSRQHQW�

7KH�XVHU�PRGHOLQJ�FRPSRQHQW�LV�XVHG�WR�UHFRUG�LQIRUPDWLRQ�FRQFHUQLQJ�WKH�XVHU�ZKLFK�LV�
YLWDO�IRU�WKH�V\VWHP
V�XVHU�DGDSWHG�RSHUDWLRQ��,W�FRQWDLQV�PRGHOV�RI�WKH�V\VWHP
V�XVHUV�DQG�
PHFKDQLVPV�IRU�FUHDWLQJ�WKHVH�PRGHOV��)LJ������

7KH�XVHU�PRGHO�FRQVLVWV�RI�IRXU�W\SHV�RI�LWHPV���L��SHUVRQDO�GDWD��H�J��QDPH��HPDLO����LL��
LQWHUDFWLRQ� SDUDPHWHUV�� �LLL�� NQRZOHGJH� RI� WKH� FRQFHSWV� DQG� �LY�� VWXGHQW� FKDUDFWHULVWLFV��
7KH�SHUVRQDO�GDWD�FRQFHUQV�LQIRUPDWLRQ�QHFHVVDU\�IRU�WKH�FUHDWLRQ�DQG�PDQDJHPHQW�RI�WKH�
XVHU¶V�DFFRXQW��,W�LV�XVHG�IRU�WKH�LGHQWLILFDWLRQ�RI�WKH�XVHU��7KH�VWXGHQW�FKDUDFWHULVWLFV�DQG�
WKH�NQRZOHGJH�RI�WKH�FRQFHSWV�GLUHFWO\�DIIHFW�WKH�WHDFKLQJ�SURFHVV�ZKHUHDV�WKH�LQWHUDFWLRQ�
SDUDPHWHUV�LQGLUHFWO\��

7KH�LQWHUDFWLRQ�SDUDPHWHUV�IRUP�WKH�EDVLV�RI�WKH�XVHU�PRGHO�DQG�FRQVWLWXWH�LQIRUPDWLRQ�
UHFRUGHG� IURP� WKH� LQWHUDFWLRQ� ZLWK� WKH� V\VWHP�� 7KH\� UHSUHVHQW� WKLQJV� OLNH�� WKH� W\SH� DQG�
QXPEHU�RI�WKH�FRXUVH�XQLWV�DFFHVVHG��WKH�FRQFHSWV�DQG�FRQFHSW�JURXSV�IRU�ZKLFK�WKH�XVHU�
KDV� DFFHVVHG� VRPH� RI� WKHLU� FRXUVH� XQLWV�� WKH� W\SH� DQG� WKH� DPRXQW� RI� KHOS� DVNHG�� WKH�
DQVZHUV�WR�WKH�H[HUFLVHV��WKH�PDUNV�REWDLQHG�IURP�WKH�H[HUFLVHV��HWF��

7KH�VWXGHQW�FKDUDFWHULVWLFV�DUH�PDLQO\�WKH�IROORZLQJ��
�D�� 0XOWLPHGLD�W\SH�SUHIHUHQFHV��H�J��WH[W��LPDJHV��RU�DQLPDWLRQV��UHJDUGLQJ�WKH�SUHVHQWHG�

FRXUVH�XQLWV��
�E�� .QRZOHGJH� OHYHO� �QRYLFH�� EHJLQQHU�� LQWHUPHGLDWH�� DGYDQFHG�� RI� WKH� VXEGRPDLQV� DQG�

WKH�ZKROH�GRPDLQ�����
�F�� /HDUQLQJ�DELOLW\�OHYHO�
�G�� &RQFHQWUDWLRQ�OHYHO�
�H�� ([SHULHQFH�FRQFHUQLQJ�WKH�XVH�RI�FRPSXWHUV��K\SHUPHGLD�DSSOLFDWLRQV�DQG�WKH�VSHFLILF�

,76��
�I�� $YDLODEOH�,QWHUQHW�FRQQHFWLRQ��

�
7KH�VWXGHQW�FKDUDFWHULVWLFV�DUH�UHSUHVHQWHG�ZLWK�WKH�VWHUHRW\SH�PRGHO��WKDW�LV�WKH�XVHU�LV�

DVVLJQHG� WR�SUHGHILQHG�FODVVHV��VWHUHRW\SHV���7KH�VWHUHRW\SHV�GHQRWH� W\SLFDO�XVHUV��%DVHG�
RQ� WKH� ZD\� WKH\� DFTXLUH� WKHLU� YDOXHV�� WKH� VWXGHQW� FKDUDFWHULVWLFV� DUH� GLVFHUQHG� LQWR� WZR�
JURXSV��7KH\�FDQ�EH�HLWKHU�GLUHFWO\�REWDLQDEOH�RU� LQIHUDEOH��7KH�GLUHFWO\�REWDLQDEOH�RQHV�
VXFK�DV�FKDUDFWHULVWLFV��D����I��REWDLQ�WKHLU�YDOXHV�GLUHFWO\�IURP�WKH�XVHU�ZKHUHDV�WKH�YDOXHV�
RI�WKH�LQIHUDEOH�RQHV�VXFK�DV�FKDUDFWHULVWLFV��E���H��DUH�LQIHUUHG�E\�WKH�V\VWHP�EDVHG�RQ�WKH�
LQWHUDFWLRQ� SDUDPHWHUV� DQG� WKH� NQRZOHGJH� RI� WKH� FRQFHSWV�� 7KH� NQRZOHGJH� OHYHO� RI� WKH�
ZKROH� GRPDLQ� LV� GHGXFHG� IURP� WKH�NQRZOHGJH� OHYHOV� RI� LWV� VXEGRPDLQV��$�QHXUXOH� EDVH�
FRQWDLQLQJ� FODVVLILFDWLRQ� QHXUXOHV� LV� XVHG� WR� GHULYH� WKH� YDOXHV� RI� WKH� LQIHUDEOH�
FKDUDFWHULVWLFV��7KH�XVHU�PRGHOV�DUH�G\QDPLFDOO\�XSGDWHG�GXULQJ�WKH�WHDFKLQJ�SURFHVV��

7KH�VWHUHRW\SH�PRGHO�FDQQRW�VXIILFLHQWO\�UHSUHVHQW�WKH�XVHU¶V�NQRZOHGJH�RI�WKH�GRPDLQ�
EHFDXVH� WKH�DGDSWDWLRQ� WHFKQLTXHV�RI� WKH�SHGDJRJLFDO�PRGHO� UHTXLUH�D�PRUH� ILQH�JUDLQHG�
PRGHO� LQ� RUGHU� WR� EH� HIIHFWLYH�� )RU� WKLV� UHDVRQ� WKH� XVHU¶V� NQRZOHGJH� RI� WKH� GRPDLQ� LV�
UHSUHVHQWHG� DV� D� FRPELQDWLRQ� RI� D� VWHUHRW\SH� DQG� DQ�RYHUOD\�PRGHO� >�@�� 7KH� VWHUHRW\SH�



GHQRWHV� WKH� �VXE�GRPDLQ� NQRZOHGJH� OHYHO�� 7KH� RYHUOD\�PRGHO� LV� EDVHG� RQ� WKH� FRQFHSWV�
DVVRFLDWHG�ZLWK� WKH� FRXUVH� OHDUQLQJ� XQLWV��0RUH� VSHFLILFDOO\�� HDFK� FRQFHSW� LV� DVVRFLDWHG�
ZLWK�D�YDOXH�GHQRWLQJ�WKH�XVHU�NQRZOHGJH�OHYHO�RI�WKLV�FRQFHSW���

�

�

)LJ�����7KH�8VHU�0RGHOLQJ�&RPSRQHQW�

7KH�FRPELQDWLRQ�RI�VWHUHRW\SH�DQG�RYHUOD\�PRGHOLQJ�IRU�WKH�UHSUHVHQWDWLRQ�RI�D�XVHU¶V�
GRPDLQ� NQRZOHGJH� KDV� JLYHQ� JRRG� UHVXOWV� >��@�� 7KH� RYHUOD\�PRGHO� KDV� WKH� SUREOHP� RI�
LQLWLDOL]DWLRQ� VLQFH� IRU� D� QHZ� XVHU� LW� LV� KDUG� WR� VHW� WKH� NQRZOHGJH� YDOXHV� IRU� DOO� WKH�
FRQFHSWV��7KLV�GLIILFXOW\�FDQ�EH�RYHUFRPH�E\�DVVRFLDWLQJ�D�IL[HG�VHW�RI�SDLUV�FRQFHSW�YDOXH�
ZLWK� HDFK� VWHUHRW\SH� >��@�� 7KLV� DVVRFLDWLRQ� ZLOO� EH� EDVHG� RQ� WKH� FRQFHSWV
� OHYHO� RI�
GLIILFXOW\��)RU�LQVWDQFH��FRQFHSWV�ZLWK�PHGLXP�OHYHO�RI�GLIILFXOW\�PD\�EH�FRQVLGHUHG�WR�EH�
XQNQRZQ�WR�QRYLFH�XVHUV�RU�EHJLQQHUV�DQG�NQRZQ�WR�LQWHUPHGLDWH�XVHUV�RU�H[SHUWV���

����3HGDJRJLFDO�0RGHO�

7KH� SHGDJRJLFDO� PRGHO� JXLGHV� WKH� WHDFKLQJ� SURFHVV�� ,W� SURYLGHV� WKH� NQRZOHGJH�
LQIUDVWUXFWXUH� LQ�RUGHU� WR� WDLORU� WKH�SUHVHQWDWLRQ�RI�WKH�WHDFKLQJ�PDWHULDO�DFFRUGLQJ�WR�WKH�
LQIRUPDWLRQ� FRQWDLQHG� LQ� WKH� XVHU� PRGHO�� $V� VKRZQ� LQ� )LJ�� ��� WKH� SHGDJRJLFDO� PRGHO�
FRQVLVWV� RI� IRXU� PDLQ� FRPSRQHQWV�� �D�� WHDFKLQJ� PHWKRG� VHOHFWLRQ� PRGXOH�� �E�� FRQFHSW�
VHOHFWLRQ�PRGXOH�� �F��FRXUVH�XQLWV¶�VHOHFWLRQ�PRGXOH�DQG��G��HYDOXDWLRQ�PRGXOH��(DFK�RI�
WKHVH�FRPSRQHQWV�EXW�WKH�FRQFHSW�VHOHFWLRQ�PRGXOH�FRQWDLQV�D�QHXUXOH�EDVH���



,Q�D�OHDUQLQJ�VHVVLRQ�� WKH�XVHU�LV�WDXJKW�LQ�D�VSHFLILF�FRQFHSW�JURXS�LQ�FDVH�LW�GRHV�QRW�
KDYH�FRQFHSW�VXEJURXSV��,Q�FDVH�WKH�FRQFHSW�JURXS�FRQWDLQV�VXEJURXSV��D�OHDUQLQJ�VHVVLRQ�
ZLOO�EH�UHTXLUHG�IRU�HDFK�VXEJURXS��,Q�D�VSHFLILF�OHDUQLQJ�VHVVLRQ��WKH�SHGDJRJLFDO�PRGHO�
PXVW�VHTXHQWLDOO\�SHUIRUP�WKH�IROORZLQJ�WDVNV���
�L��6HOHFW�D�FRQFHSW��VXE�JURXS�WR�WHDFK��7KLV�VHOHFWLRQ�LV�EDVHG�RQ�WKH�XVHU¶V�NQRZOHGJH�RI�
WKH�GRPDLQ���
�LL��6HOHFW�D�WHDFKLQJ�PHWKRG�IRU�D�VSHFLILF�FRQFHSW��VXE�JURXS��
�LLL��6HOHFW�WKH�FRQFHSWV�WR�EH�WDXJKW��
�LY��6HOHFW�WKH�FRXUVH�XQLWV�WR�EH�SUHVHQWHG��
�Y��(YDOXDWH�WKH�XVHU¶V�SHUIRUPDQFH��7KH�HYDOXDWLRQ�RI�WKH�XVHU¶V�SHUIRUPDQFH�XSGDWHV�WKH�
LQIHUDEOH�VWXGHQW�FKDUDFWHULVWLFV�DQG�PD\�FUHDWH�D�IHHGEDFN�IRU�WDVNV��LL��DQG��LY����

7KH� WHDFKLQJ�PHWKRG� VHOHFWLRQ�PRGXOH� VHOHFWV� WKH� DSSURSULDWH� WHDFKLQJ�PHWKRG� IRU� D�
VSHFLILF�FRQFHSW��VXE�JURXS��,W�LV�LPSRUWDQW�IRU�DQ�LQWHOOLJHQW�WXWRULQJ�V\VWHP�WR�RIIHU�PRUH�
WKDQ�RQH�WXWRULQJ�VWUDWHJ\�EHFDXVH�WKLV�ZLOO�HQWDLO�LQWR�D�ULFKQHVV�RI�WXWRULDO�DFWLRQV��,I�WKH�
V\VWHP�RIIHUV� OLPLWHG� WXWRULQJ� VWUDWHJLHV� LW�ZLOO� EH� UHVWULFWHG� LQ� LWV� SHGDJRJLFDO� VFRSH��$�
QHXUXOH� EDVH� LV� XVHG� WR� VHOHFW� WKH� WHDFKLQJ�PHWKRG� EDVHG� RQ� SDUDPHWHUV� FRQFHUQLQJ� WKH�
XVHU�PRGHO�DQG� WKH� VSHFLILF�FRQFHSW� �VXE�JURXS��8VHU�SDUDPHWHUV�FRQVLGHUHG� LQFOXGH� WKH�
XVHU¶V�OHDUQLQJ�DELOLW\�OHYHO��FRQFHQWUDWLRQ�OHYHO��NQRZOHGJH�OHYHO�DV�ZHOO�DV�WKH�SHUFHQWDJH�
RI�DFFHVVHG�FRXUVH�XQLWV�ZLWKLQ� WKH� VSHFLILF�FRQFHSW� �VXE�JURXS�� ,Q�DGGLWLRQ�� WKH�FRQFHSW�
JURXS¶V� WHDFKLQJ� PHWKRG� ELDV� LV� WDNHQ� LQWR� DFFRXQW�� 7KHVH� SDUDPHWHUV� DSSHDU� LQ� WKH�
FRQGLWLRQV� RI� WKH� QHXUXOHV� XVHG� WR� VHOHFW� WKH� WHDFKLQJ� PHWKRG�� 7KHUH� DUH� WRWDOO\� VL[�
WHDFKLQJ�PHWKRGV��)RU�LQVWDQFH��DFFRUGLQJ�WR�RQH�VXFK�PHWKRG�LQ�RUGHU�WR�WHDFK�WKH�XVHU�D�
VSHFLILF� FRQFHSW� �VXE�JURXS�� FRXUVH� XQLWV� FRQWDLQLQJ� WKHRU\�� H[DPSOHV� DQG� H[HUFLVHV�
VKRXOG� EH� SUHVHQWHG�� $QRWKHU� PHWKRG� VWDWHV� WKDW� WKH� PRVW� DSSURSULDWH� ZD\� RI� WHDFKLQJ�
ZRXOG�EH�WR�SUHVHQW�RQO\�H[DPSOHV�DQG�H[HUFLVHV��

7KH�WDVN�RI�WKH�FRQFHSW�VHOHFWLRQ�PRGXOH�LV�WR�FRQVWUXFW�D�XVHU�DGDSWHG�OHVVRQ�SODQ�E\�
VHOHFWLQJ�DQG�RUGHULQJ�WKH�DSSURSULDWH�FRQFHSWV��7KLV�LV�EDVHG�RQ�WKH�XVHU
V�NQRZOHGJH�RI�
WKH�FRQFHSWV��WKH�XVHU
V��VXE�GRPDLQ�NQRZOHGJH�OHYHO��WKH�FRQFHSWV
�OHYHO�RI�GLIILFXOW\�DQG�
WKH�OLQNV�FRQQHFWLQJ�WKH�FRQFHSWV���

$FFRUGLQJ� WR� WKH�SODQ� FRQVWUXFWHG�E\� WKH� FRQFHSW� VHOHFWLRQ�PRGXOH�� WKH� FRXUVH� XQLWV¶�
VHOHFWLRQ�PRGXOH� VHOHFWV�DQG�RUGHUV� WKH� FRXUVH�XQLWV� WKDW�DUH�VXLWDEOH� IRU�SUHVHQWDWLRQ��$�
QHXUXOH� EDVH� SHUIRUPV� WKH� VHOHFWLRQ� DQG� RUGHULQJ� WDVN�� )RU� WKLV� SXUSRVH�� WKH� VWXGHQW�
FKDUDFWHULVWLFV� RI� WKH� XVHU�PRGHO� DV�ZHOO� DV� WKH�PHWD�GHVFULSWLRQ� RI� WKH� FRXUVH�XQLWV� DUH�
WDNHQ�LQWR�DFFRXQW��7KHVH�SDUDPHWHUV�DSSHDU�LQ�WKH�FRQGLWLRQV�RI�WKH�QHXUXOHV��

7KH�HYDOXDWLRQ�PRGXOH�HYDOXDWHV�WKH�XVHU
V�SHUIRUPDQFH�EDVHG�RQ�WKH�XVHU¶V�LQWHUDFWLRQ�
ZLWK� WKH�V\VWHP�DQG�XSGDWHV�DFFRUGLQJO\� WKH�XVHU�PRGHO��0RUH�VSHFLILFDOO\��EDVHG�RQ�WKH�
LQWHUDFWLRQ� SDUDPHWHUV�� LW� DVVLJQV� NQRZOHGJH� YDOXHV� WR� WKH� FRQFHSWV� DQG� XSGDWHV� WKH�
LQIHUDEOH� VWXGHQW�FKDUDFWHULVWLFV�E\�XVLQJ� WKH�FODVVLILFDWLRQ�QHXUXOHV�RI�WKH�XVHU�PRGHOLQJ�
FRPSRQHQW�� 7KH� HYDOXDWLRQ�PRGXOH� FRQWDLQV�HYDOXDWLRQ� QHXUXOHV� IRU� DVVLJQLQJ�PDUNV� WR�
WKH�SUHVHQWHG�H[HUFLVHV��)RU�HDFK�SUHVHQWHG�H[HUFLVH��WKH�XVHU�REWDLQV�D�PDUN�UDQJLQJ�IURP�
EDG� WR� H[FHOOHQW�� 7KH� PDUN� LV� JLYHQ� EDVHG� RQ� WKH� QXPEHU� RI� WLPHV� KH�VKH� DVNHG� IRU�
DVVLVWDQFH�� WKH� QXPEHU� RI� UHODWHG� H[DPSOHV� VHHQ� E\� WKH� XVHU�� WKH� QXPEHU� RI� DQVZHULQJ�



DWWHPSWV�PDGH�E\�WKH�XVHU�DQG�LI�WKH�DQVZHU�ZDV�ILQDOO\�SURYLGHG�E\�WKH�V\VWHP�RU�QRW��7KH�
FRQGLWLRQV�RI�WKH�QHXUXOHV�FRQWDLQ�WKHVH�SDUDPHWHUV��$�VLPLODU�DSSURDFK�IRU�WKH�HYDOXDWLRQ�
RI�XVHUV�LV�XVHG�LQ�>�@��

%DVHG� RQ� WKH� DFTXLUHG� PDUNV�� WKH� NQRZOHGJH� YDOXHV� RI� WKH� FRQFHSWV� DV� ZHOO� DV� WKH�
NQRZOHGJH� OHYHOV� RI� WKH� FRQFHSW� VXEJURXSV� DQG� FRQFHSW� JURXSV� DUH� GHULYHG�� ,I� WKH� XVHU�
JDLQV� DQ� DFFHSWDEOH� NQRZOHGJH� OHYHO�RI� WKH�FRQFHSWV�EHORQJLQJ� LQ� WKH� LQLWLDO� OHVVRQ�SODQ�
�EDVHG� RQ� WKH� PDUNV� REWDLQHG� IURP� WKH� H[HUFLVHV��� DQRWKHU� FRQFHSW� �VXE�JURXS� ZLOO� EH�
VHOHFWHG�DQG�D�QHZ�OHDUQLQJ�VHVVLRQ�ZLOO�HQVXH��7KH�V\VWHP�UHFRUGV�LI�D�WHDFKLQJ�PHWKRG�
KDV�EHHQ�XVHG�VXFFHVVIXOO\�IRU�WHDFKLQJ�D�VSHFLILF�FRQFHSW��VXE�JURXS��,I�WKH�XVHU�SHUIRUPV�
EDGO\� LQ� WKH� H[HUFLVHV�� UHPHGLDO� WHDFKLQJ� LQYROYLQJ� WDVNV� �LL�� DQG� �LY��ZLOO� EH� QHFHVVDU\�
FDXVLQJ� UHVHOHFWLRQ� RI� WKH� WHDFKLQJ� PHWKRG� DQG�RU� FRXUVH� XQLWV�� 5HPHGLDO� DFWLRQ� LQ� WKH�
OHYHO� RI� FRXUVH�XQLWV�PD\� LQYROYH� VHOHFWLRQ�RI�YDULDQWV� RI� WKH�SUHYLRXVO\� VHOHFWHG�FRXUVH�
XQLWV���

����&RQFOXVLRQV�

,Q�WKLV�SDSHU��ZH�GHVFULEH�WKH�GHVLJQ�RI�D�:HE�EDVHG�,QWHOOLJHQW�7XWRULQJ�6\VWHP��,76��IRU�
WHDFKLQJ�,QWHUQHW�WHFKQRORJLHV��7KH�V\VWHP�WDLORUV�WKH�SUHVHQWDWLRQ�RI�WKH�WHDFKLQJ�PDWHULDO�
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VDPH�RU�FORVHO\�UHODWHG�VXEMHFWV��)RU� WKLV�SXUSRVH��DQ�DJHQW�EDVHG�DSSURDFK�GHDOLQJ�ZLWK�
OHDUQLQJ� IURP�PXOWLSOH�FROODERUDWLQJ� LQWHOOLJHQW� WXWRUV� >��@�ZLOO�EH�XVHG��&RPPXQLFDWLRQ�
EHWZHHQ�WKH�LQWHOOLJHQW�HGXFDWLRQDO�V\VWHPV�ZLOO�WDNH�SODFH�ZKHQ�WKH�WUDLQHH�LV�QRW�VDWLVILHG�



ZLWK� WKH� WHDFKLQJ� PDWHULDO� FRQWDLQHG� LQ� WKH� HGXFDWLRQDO� V\VWHP� KH�VKH� LV� FXUUHQWO\�
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