
1

Kansas State University
Department of Computing and Information SciencesCIS 830: Advanced Topics in Artificial Intelligence

0RQGD\��0DUFK���������

<XKXL�/,8

'HSDUWPHQW�RI�&RPSXWLQJ�DQG�,QIRUPDWLRQ�6FLHQFHV��.68

5HDGLQJV�

´7KH�/XPLqUH�3URMHFW��%D\HVLDQ�8VHU�0RGHOLQJ�IRU�,QIHUULQJ�WKH
*RDOV�DQG�1HHGV�RI�6RIWZDUH�8VHUV�µ

��+RUYLW]��%UHHVH��+HFNHUPDQ��+RYHO�DQG�5RPPHOVH

/HFWXUH���/HFWXUH���

�8QFHUWDLQ�5HDVRQLQJ�3UHVHQWDWLRQ����RI����

����'HFLVLRQ�6XSSRUW�6\VWHPV�DQG�%D\HVLDQ�8VHU�0RGHOLQJ

Kansas State University
Department of Computing and Information SciencesCIS 830: Advanced Topics in Artificial Intelligence

3UHVHQWDWLRQ�2XWOLQH3UHVHQWDWLRQ�2XWOLQH

� *RDO

² %D\HVLDQ�8VHU�0RGHO�XVHG�LQ�UHDVRQLQJ�XQGHU�XQFHUWDLQW\�WR�FDSWXUH�WKH

UHODWLRQVKLSV�DPRQJ�XVHU�QHHGV��XVHU�DFWLRQV��DQG�XVHU�TXHU\

� 6WUXFWXUH

² %DFNJURXQG�NQRZOHGJH�RI�%D\HVLDQ�8VHU�0RGHO

² 6RPH�GLIILFXOWLHV�LQ�/XPLqUH�SURMHFW�LPSOHPHQWDWLRQ

² ,QWURGXFWLRQ�RI�/XPLqUH�([FHO�SURWRW\SH

² 2IILFH�DVVLVWDQW���/XPLqUH�([FHO�SURWRW\SH�LQ�UHDO�ZRUOG

� 5HIHUHQFHV�

² 0DFKLQH�/HDUQLQJ��7��0��0LWFKHOO

² $UWLILFLDO�,QWHOOLJHQFH��$�0RGHUQ�$SSURDFK��6��-��5XVVHOO��DQG�3�1RUYLJ

² 7URXEOH�6KRRWLQJ�XQGHU�8QFHUWDLQW\��'DYLG�+HFNHUPDQ��-RKQ�6��%UHHVH��DQG
.RRV�5RPPHOVH

² $�7XWRULDO�RQ�/HDUQLQJ�:LWK�%D\HVLDQ�1HWZRUNV��'DYLG�+HFNHUPDQ

² /HFWXUH�1RWHV�LQ�&,6������:LOOLDP�+VX
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3UHVHQWDWLRQ�2XWOLQH3UHVHQWDWLRQ�2XWOLQH

� 2XWOLQH

² %DFNJURXQG��%D\HVLDQ�8VHU�0RGHOV

² /XPLqUH�3URMHFW�,PSOHPHQWDWLRQ

� 6WUXFWXULQJ�%D\HVLDQ�8VHU�0RGHOV

� 7HPSRUDO�5HDVRQLQJ�DERXW�8VHU�$FWLRQ

� %ULGJLQJ�WKH�6\VWHP�(YHQWV�DQG�8VHUV�$FWLRQV

² /XPLqUH�([FHO�6\VWHP�3URWRW\SH

² /XPLqUH�LQ�5HDO�:RUOG��0LFURVRIW�2IILFH�$VVLVWDQW

² )XWXUH�:RUN�DQG�6XPPDU\

• ,VVXHV

² +RZ�WR�EXLOG�DQ�DSSURSULDWH�%D\HVLDQ�8VHU�0RGHO"

² +RZ�WR�IXOILOO�WHPSRUDO�UHDVRQLQJ"

² +RZ�WR�FRQQHFW�V\VWHP�HYHQW�WR�XVHU�DFWLRQV"

² ,V�/XPLHUH�([FHO�SURWRW\SH�DSSOLFDEOH�WR�UHDO�ZRUOG�VRIWZDUH�DSSOLFDWLRQ"
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� $�*UDSKLFDO�SUREDELOLVWLF�PRGHO�FRPELQLQJ�%D\HVLDQ�1HWZRUN�DQG�LQIOXHQFH
GLDJUDPV�PDNHV�LQIHUHQFH�DERXW�WKH�JRDOV�RI�XVHUV

� )HDWXUHV

² ([SUHVV�XQFHUWDLQW\

² ,QFRUSRUDWH�SULRU�NQRZOHGJH

² 6XSSRUW�GHFLVLRQ�PDNLQJ

² %H�DEOH�WR�UHDVRQ�RYHU�WLPH

² 3URYLGH�D�GHFLVLRQ�WKHRUHWLF�PRGHO�DQG�SURYLGH�XWLOLW\�YDOXHV�IRU�WKH�GHFLVLRQ
QRGHV�ZLWK�LQIOXHQFH�GLDJUDP

� *HQHUDO�3URGXFW�5XOH�LQ�WKLV�PRGHO�

%DFNJURXQG��%D\HVLDQ�8VHU�0RGHO%DFNJURXQG��%D\HVLDQ�8VHU�0RGHO
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%D\HVLDQ�1HWZRUN%D\HVLDQ�1HWZRUN
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%D\HVLDQ�1HWZRUN%D\HVLDQ�1HWZRUN
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)UDPLQJ��&RQVWUXFWLQJ�DQG�$VVHVVLQJ�%D\HVLDQ�0RGHO)UDPLQJ��&RQVWUXFWLQJ�DQG�$VVHVVLQJ�%D\HVLDQ�0RGHO

� 6HYHUDO�LPSRUWDQW�HYLGHQWLDO
GLVWLQFWLRQV

² 6HDUFK

² )RFXV�RI�DWWHQWLRQ

² ,QWURVSHFWLRQ

² 8QGHVLUHG�HIIHFWV

² ,QHIILFLHQW�FRPPDQG�VHTXHQFHV

² 'RPDLQ�VSHFLILF�V\QWDFWLF�DQG

VHPDQWLF�FRQWHQW

� $�6PDOO�%D\HVLDQ�1HWZRUN�LQ
/XPLpUH�SURMHFW

'LIILFXOW\�RI�
FXUUHQW�WDVN

8VHU�RI�
H[SHUWLVH

8VHU�QHHGV�
DVVLVWDQFH

8VHU�GLVWUDFWHG

5HFHQW�PHQX
VXUILQJ

3DXVH�DIWHU�
DFWLYLW\
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� 0DUNRY�0RGHO

² 'HSHQGHQFLHV�DPRQJ�YDULDEOHV

DW�DGMDFHQW�WLPH�SHULRGV�

� 7LPH�'HSHQGHQW�3UREDELOLW\�$SSURDFK

² $OWHUQDWLYH�JRDOV�DW�WKH

SUHVHQW�PRPHQW

² 7HPSRUDO�PRGHO�FRQVWUXFWLRQ

PHWKRGRORJ\

² /HVV�UHOHYDQFH�RI�HDUOLHU

REVHUYDWLRQ�WR�WKH�FXUUHQW�JRDOV

² 'HILQLWLRQ�RI�HYLGHQWLDO�KRUL]RQ�DQG�GHFD\�SDUDPHWHUV

7HPSRUDO�UHDVRQLQJ�DERXW�XVHU�DFWLRQV7HPSRUDO�UHDVRQLQJ�DERXW�XVHU�DFWLRQV
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6\VWHP�HYHQWV�DQG�8VHUV�DFWLRQV6\VWHP�HYHQWV�DQG�8VHUV�DFWLRQV

7LPH�VWDPSHG
DWRPLF�HYHQWV

0RGHOHG�HYHQWV

/XPLqUH�HYHQWV�DUFKLWHFWXUH�

/XPLqUH�(YHQWV�/DQJXDJH

([DPSOH�SULPLWLYHV�
5DWH�[L�W���2QHRI�^[��««�[Q`�W���$OO�^[��««�[Q`�W���6HT�[��««�[Q�W��
7LJKW6HT��[��««�[Q�W���'ZHOO�W�

%XLOG�DQG�PRGLI\�WUDQVIRUPDWLRQ�
IXQFWLRQ�ZKLFK�EH�FRPSLOHG�LQWR�
UXQBWLPH�ILOWHU�IRU�PRGHOHG�HYHQWV
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� 2YHUDOO�/XPLqUH�([FHO��$UFKLWHFWXUH

/XPpUH�([FHO�3URMHFW/XPpUH�([FHO�3URMHFW
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/XPLqUH�([FHO�3URMHFW/XPLqUH�([FHO�3URMHFW

� &RQWURO�SROLFLHV�RI�WLPLQJ�IRU�DVVLVWDQFH

² 3XOVHG�VWUDWHJ\

² (YHQW�GULYHQ�FRQWURO�SROLF\

² $XJPHQWHG�SXOVHG�DSSURDFK

² 'HIHUUHG�DQDO\VLV

� 8VHU�SURILOH

² 7DLORU�/XPLHUH�([FHO�SHUIRUPDQFH�DFFRUGLQJ�WR�XVHU·V�H[SHUWLVH�

² 8SGDWH�WKH�SUREDELOLW\�GLVWULEXWLRQ�RYHU�WKH�XVHU·V�QHHGV�

² 'HWHUPLQH�VSHFLDO�FRPSHWHQF\�YDULDEOH�ZKLFK�FDQ�EH�XVHG�WR�HVWLPDWH�WKH
H[SHUWLVH�LQ�%D\HVLDQ�XVHU�PRGHO
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� /XPLqUH·V�LQVWUXPHQWDWLRQ

/XPLqUH��([FHO�LQ�2SHUDWLRQ/XPLqUH��([FHO�LQ�2SHUDWLRQ

6WUHDPV�RI
HYHQWV

3UREDELOLW\
GLVWULEXWLRQ�RYHU
XVHU·V�QHHGV

6WUHDP�RI�$WRPLF
(YHQWV�DQG
2EVHUYDWLRQV

3UREDELOLWLHV�'LVWULEXWLRQ
RI�,QIHUUHG�1HHGV

/LNHOLKRRG�RI�1HHGLQJ
$VVLVWDQFH
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/XPLqUH�([FHO�LQ�2SHUDWLRQ/XPLqUH�([FHO�LQ�2SHUDWLRQ

Without User Query With User Query
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/XPLqUH��([FHO�LQ�2SHUDWLRQ/XPLqUH��([FHO�LQ�2SHUDWLRQ

� /XPLqUH�DXWRQRPRXV�DVVLVWDQFH�PRGH��ZKHQ�WKH�SUREDELOLW\�GLVWULEXWLRQ�LV�RYHU�D
WKUHVKROG��WKH�DXWRQRPRXV�DVVLVWDQFH�ZLQGRZ�ZLOO�SRS�XS
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%H\RQG�5HDO�7LPH�$VVLVWDQFH%H\RQG�5HDO�7LPH�$VVLVWDQFH

3DWWHUQV�RI
:HDNQHVV

&XVWRPHU�7DLORUHG
2IIOLQH�7XWRULDO

/LNHOLKRRG�RI�8VHU
3UREOHPV
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/XPLqLqUH�LQ�5HDO�:RUOG

� 6HUYLFHV�QRW�LQFOXGHG

² 0DLQWDLQ�D�SHUVLVWHQW�XVHU
SURILOH

² 5HDVRQ�DERXW�FRPSHWHQF\
² &RPELQH�HYHQWV�RYHU�WLPH�

� 6HUYLFHV�LQFOXGHG

² $SSO\�FKDUDFWHU�WR�GLVSOD\
%D\HVLDQ�LQIHUHQFH�UHVXOWV

² $SSO\�EURDGHU�EXW�VKDOORZHU
PRGHO�UHDVRQLQJ�XVHU�JRDOV

² &DSWXUH�FXUUHQW�YLHZ�DQG
GRFXPHQWDWLRQ�ZLWK�ULFK�VHW�RI
YDULDEOHV

² &RQVLGHU�RQO\�D�VPDOO�VHW�RI
UHODWLYHO\�DWRPLF�XVHU�DFWLRQV

² &RQVLGHU�D�VPDOO�HYHQW�TXHXH�DQG
WKH�PRVW�UHFHQW�HYHQW

² 6HSDUDWH�WKH�DQDO\VLV�RI�ZRUG�DQG
RI�HYHQWV
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2QJRLQJ�:RUN�DQG�6XPPDU\

� 2QJRLQJ�ZRUN
² /HDUQLQJ�%D\HVLDQ�PRGHOV�IURP�XVHU�ORJ�GDWD
² ,QWHJUDWLQJ�YLVLRQ�DQG�JD]H��WUDFNLQJ�LQWR�XVHU�PRGHOLQJ�V\VWHP
² (PSOR\LQJ�DXWRPDWHG�QHZ�VRXUFHV�RI�HYHQWV
² 8VLQJ�YDOXH�RI�LQIRUPDWLRQ�FRPSXWDWLRQV�WR�HQJDJH�XVHUV�LQ�GLDORJ�DERXW�JRDOV�DQG�QHHGV

� 6XPPDU\
² ,QYHVWLJDWLRQ�ZLWK�KXPDQ�VXEMHFW�KHOSV�WR�HOXFLGDWH�VHWV�RI�GLVWLQFWLRQV�ZKHQ�XVHU�QHHGV�KHOS

DQG�KHOSV�WR�FRQVWUXFW�DQ�DSSOLFDWLRQ�%D\HVLDQ�0RGHO�

² 7HPSRUDO�UHDVRQLQJ�PHWKRG�LV�SUHVHQWHG�WR�PDNH�LQIHUHQFH�IURP�D�VWUHDP�RI�XVHU�DFWLRQV�RYHU
WLPH�

² (YHQW�GHILQLWLRQ�ODQJXDJH�LV�XVHG�WR�GHVFULEH�WKH�DUFKLWHFWXUH�IRU�GHWHFWLQJ�DQG�PDNLQJ�XVH�RI
HYHQWV�

² (YLGHQFH�IURP�DFWLRQV�DQG�ZRUGV�LQ�XVHU·V�TXHU\�LV�LQWHJUDWHG�WR�VXSSRUW�GHFLVLRQ�PDNLQJ�

² 7KH�DXWRQRPRXV�GHFLVLRQ�PDNLQJ�DERXW�XVHU�DVVLVWDQFH�FRQWUROOHG�E\�D�XVHU�VSHFLILHG
SUREDELOLW\�WKUHVKROG�LV�SUHVHQWHG�

² &XVWRPHU�WDLORULQJ�WXWRULDO�PDWHULDOV�LV�VXSSRUWHG�E\�5HDO�WLPH�LQIHUHQFH��
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SummarySummary

� 6WUHQJWK

² 7KH�SDSHU�SUHVHQWV�D�JRRG�H[DPSOH�XVLQJ�%D\HVLDQ�XVHU�PRGHO�WR�LQIHU�XVHU·V�QHHG
E\�XVHU·V�EDFNJURXQG��DFWLRQV�DQG�TXHULHV�

² 6HYHUDO�SUREOHPV��%D\HVLDQ�XVHU�PRGHO�FRQVWUXFWLRQ��WHPSRUDO�UHDVRQLQJ��HYHQW
ODQJXDJH��XVHU�SURILOHV�DUH�WDFNOHG�LQ�WKLV�SDSHU�

² &RQVWUXFWLRQ�RI�NH\�FRPSRQHQWV�RI�WKH�/XPLHUH�([FHO�SURWRW\SH�LV�SURYLGHG�

² 3URSHUO\�XVLQJ�WKH�LQIRUPDWLRQ�SURYLGHG�LQ�WKLV�SDSHU�FDQ�KHOS�HQKDQFH�OHJDF\
VRIWZDUH�DSSOLFDWLRQV�DQG�SURYLGH�DQ�LQIUDVWUXFWXUH�IRU�EXLOGLQJ�QHZ�NLQGV�RI
VHUYLFHV�DQG�DSSOLFDWLRQV�LQ�VRIWZDUH�

² 3DSHU�SUHVHQWDWLRQ�LV�FOHDU�DQG�HDV\�WR�XQGHUVWDQG

� :HDNQHVV

− 7KH�H[DPSOH�LQ�UHDO�ZRUOG�GLG�QRW�PDLQWDLQ�D�XVHU�SURILOH�WKDW�FDQ�GLVWLQJXLVK�H[SHUW
OHYHO�

² 2IILFH�DVVLVWDQW�LQ�UHDO�ZRUOG�LV�DQQR\LQJ�EHFDXVH�RI�WKH�LQFRUUHFW�LQIHUHQFH�RU�WRR
PDQ\�RSWLRQV�LQ�ZKLFK�RQO\�D�IHZ�RU�QRQH�LV�UHOHYDQW�WR�WKH�QHHGV�


