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$EVWUDFW�
$� PDMRU� FKDOOHQJH� LQ� DUWLILFLDO� LQWHOOLJHQFH� LV� EXLOGLQJ�
LQWHOOLJHQW�� LQWHUDFWLYH� OHDUQLQJ� HQYLURQPHQWV� WKDW� FDQ�
VXSSRUW�VWXGHQWV�LQ�KXPDQ�OLNH�ZD\V���$QDORJLFDO�UHDVRQLQJ�
FDQ� EH� D� FDWDO\VW� IRU� FRQFHSWXDO� OHDUQLQJ�� \HW� YHU\� IHZ�
V\VWHPV� VXSSRUW� DQDORJLFDO� UHDVRQLQJ� DV� DQ� LQVWUXFWLRQDO�
DFWLYLW\���,Q�P\�WKHVLV��,�SODQ�WR�GHPRQVWUDWH�WKDW�DQ�DQDORJ\�
WXWRU� FDQ� DVVLVW� FRQFHSWXDO� OHDUQLQJ� E\� JXLGLQJ� VWXGHQWV�
WKURXJK�LQVWUXFWLRQDO�FRPSDULVRQV����

,QWURGXFWLRQ���
$UWLILFLDO�LQWHOOLJHQFH�LQ�HGXFDWLRQ�KDV�JURZQ�LQWR�DQ�HQWLUH�
VXEILHOG� DLPHG� DW� GHYHORSLQJ� LQWHOOLJHQW� V\VWHPV� WKDW� XVH�
$,�WHFKQLTXHV�WR�DGDSWLYHO\�DQG�G\QDPLFDOO\�KHOS�VWXGHQWV�
OHDUQ��9DQ/HKQ���������7RGD\¶V�VWDWH�RI�WKH�DUW�LQWHOOLJHQW�
OHDUQLQJ� HQYLURQPHQWV� VXSSRUW� VWXGHQWV� DV� WKH\� QDYLJDWH�
ZHOO�GHILQHG� SUREOHPV� �H�J�� DOJHEUD� SUREOHP� VROYLQJ����
+RZHYHU��PLVFRQFHSWLRQV�DUH�RIWHQ�UHVLVWDQW� WR�LQVWUXFWLRQ�
LQ� SURFHGXUDO� SUREOHP� VROYLQJ� �+HVWHQHV�� :HOOV� 	�
6ZDFNKDPHU� ������� � ,W� LV� WKHUHIRUH� LPSRUWDQW� WR� H[SORUH�
QHZ�DSSURDFKHV�IRU�VXSSRUWLQJ�FRQFHSWXDO�OHDUQLQJ�LQ�PRUH�
GRPDLQV�� XVLQJ� LQVWUXFWLRQDO� WHFKQLTXHV� WKDW� DUH� QHZ� WR�
WXWRULQJ�V\VWHPV��
� ,QVWUXFWLRQDO� FRPSDULVRQ� �L�H�� FRPSDULQJ� WZR� VFHQDULRV�
WR� SURPRWH� OHDUQLQJ�� LV� D� WHFKQLTXH� WKDW� LV� SHUYDVLYH�
FODVVURRPV� DQG� LQ� WH[WERRNV� EXW� KDV� \HW� WR� EH� DGHTXDWHO\�
H[SORUHG�LQ�LQWHOOLJHQW�WXWRULQJ�V\VWHPV���&RJQLWLYH�VFLHQFH�
UHVHDUFK� LQGLFDWHV� WKDW� DQDORJLFDO� FRPSDULVRQ� FDQ� KHOS�
LQGLYLGXDOV� OHDUQ� DEVWUDFW� FRQFHSWV� DQG� DSSO\� WKRVH�
FRQFHSWV� WR� QHZ� VFHQDULRV� �*LFN� 	� +RO\RDN� ������
/RHZHQVWHLQ��7KRPSVRQ�	�*HQWQHU���������,Q�P\�WKHVLV��,�
SODQ� WR� GHPRQVWUDWH� WKDW� DQ� DQDORJ\� WXWRU� FDQ� DVVLVW�
FRQFHSWXDO� OHDUQLQJ� E\� JXLGLQJ� VWXGHQWV� WKURXJK�
LQVWUXFWLRQDO�FRPSDULVRQV���� ��������

�������������������������������������������������
&RS\ULJKW� �� ������ $VVRFLDWLRQ� IRU� WKH� $GYDQFHPHQW� RI� $UWLILFLDO�
,QWHOOLJHQFH��ZZZ�DDDL�RUJ���$OO�ULJKWV�UHVHUYHG��
�

5HODWHG�:RUN�
7R�FKDUDFWHUL]H�LQVWUXFWLRQDO�FRPSDULVRQ��,�ZLOO�GUDZ�XSRQ�
UHVHDUFK� RQ� DQDORJLFDO� UHDVRQLQJ�� ZKLFK� UHIHUV� WR� WKH�
SURFHVVHV� WKDW� RFFXU�ZKHQ� SHRSOH� FRPSDUH� WKLQJV� WR� HDFK�
RWKHU�� � $QDORJLFDO� UHDVRQLQJ� KDV� EHHQ� GHVFULEHG� E\�
6WUXFWXUH�0DSSLQJ� 7KHRU\� �607�� �*HQWQHU�� ������ DQG�
LQVWDQWLDWHG� ZLWK� WKH� 6WUXFWXUH� 0DSSLQJ� (QJLQH� �60(��
�)DONHQKDLQHU�� )RUEXV� 	� *HQWQHU� ������� 60(� WDNHV� WZR�
VWUXFWXUHG�GHVFULSWLRQV��D�EDVH�DQG�D� WDUJHW�� DQG�FRPSXWHV�
FRUUHVSRQGHQFHV��ZKLFK�LQGLFDWH�KRZ�LWHPV�PDWFK�WR�HDFK�
RWKHU� DQG� PD\� DOVR� FRPSXWH� FDQGLGDWH� LQIHUHQFHV�� ZKLFK�
DUH�WKLQJV� WKDW�DUH�WUXH�LQ� WKH�EDVH�DQG�K\SRWKHVL]HG�WR�EH�
WUXH�LQ�WKH�WDUJHW��EODFN�QRGHV�LQ�)LJXUH�������

�
)LJXUH����7ZR�VWUXFWXUHG�GHVFULSWLRQV�DQG�WKH�
DQDORJLFDO�PDSSLQJ�EHWZHHQ�WKHP���7KH�OLQHV�

FRQQHFWLQJ�WKH�EDVH�WR�WKH�WDUJHW�DUH�
FRUUHVSRQGHQFHV���%ODFN�QRGHV�DUH�LQWURGXFHG�YLD�
FDQGLGDWH�LQIHUHQFH�DQG�ZKLWH�QRGHV�DUH�FDQGLGDWH�

LQIHUHQFH�VXSSRUW����
� 7R� FKDUDFWHUL]H� WKH� TXDOLWDWLYH� QDWXUH� RI� FRQFHSWXDO�
NQRZOHGJH�� ,� ZLOO� XVH� UHODWHG� ZRUN� RQ� TXDOLWDWLYH�
UHDVRQLQJ� �)RUEXV�� �������ZKLFK� HQDEOHV� UHDVRQLQJ� DERXW�
SURFHVVHV� DQG� TXDQWLWLHV� ZLWKRXW� QXPHULFDO� YDOXHV�� DQG�
PRGHO� IRUPXODWLRQ� �)ULHGPDQ� 	� )RUEXV�� ������� ZKLFK�
HQDEOHV�D�V\VWHP�WR�IRUPXODWH�SDUWLDO�FDXVDO�PRGHOV�DERXW�D�
VFHQDULR�� � 7KH� XVH� RI� TXDOLWDWLYH� UHSUHVHQWDWLRQV� LV�

Proceedings of the Nineteenth AAAI/SIGAI Doctoral Consortium

3067



LPSRUWDQW� EHFDXVH� TXDOLWDWLYH� SUREOHP� VROYLQJ� KDV� EHHQ�
VKRZQ�WR�EH�DQ�H[FHOOHQW�SUREH�IRU�FRQFHSWXDO�NQRZOHGJH�
�+HVWHQHV��:HOOV�	�6ZDFNKDPHU��������
� 0DQ\� WXWRULQJ� V\VWHPV� KDYH� XVHG� TXDOLWDWLYH�
UHSUHVHQWDWLRQ� DQG� UHDVRQLQJ�� EXW� WR� WKH� EHVW� RI� P\�
NQRZOHGJH�� WKHUH� KDYH� RQO\� EHHQ� WZR� LQWHOOLJHQW� WXWRULQJ�
V\VWHPV� WKDW� XVH� DQDORJ\�� � 7KH� EULGJLQJ� DQDORJLHV� WXWRU�
�0XUUD\� HW� DO�� ������ XVHV� LQWXLWLYH� SK\VLFDO� VFHQDULRV� WR�
KHOS� VWXGHQWV� XQGHUVWDQG� OHVV� LQWXLWLYH� SK\VLFDO� VFHQDULRV���
7KLV� V\VWHP�� KRZHYHU�� GLG� QRW� SURYLGH� VWXGHQWV� ZLWK�
IHHGEDFN� DERXW� WKHLU� LQIHUHQFHV� RU� FRPSDULVRQV�� �$QRWKHU�
V\VWHP� PRGHOHG� DQDORJLHV� XVHG� E\� H[SHUW� KXPDQ� WXWRUV�
�/XOLV� ������� DQG� ZKLOH� WKH� V\VWHP� PRGHOHG� FRPSOH[�
GLDORJXH� IRU� HDFK� DQDORJ\�� WKH� UHSUHVHQWDWLRQV� ZHUH� QRW�
H[WHQGDEOH�WR�QHZ�DQDORJLHV�RU�GLIIHUHQW�GRPDLQV��

3ODQQHG�$SSURDFK�
7R�VXSSRUW�P\�WKHVLV�� ,�ZLOO�GHYHORS�DQ�DQDORJ\�WXWRU� WKDW�
JXLGHV� VWXGHQWV� WKURXJK� FRPSDULVRQV� RI� VFHQDULRV� LQ�
SK\VLFV� DQG� ELRORJ\�� � 6WUXFWXUH�PDSSLQJ� ZLOO� EH� XVHG� DV�
WKH� EDVLV� RI� WKH� WDVN� PRGHO� WR� SURYLGH� WKH� VWXGHQW� ZLWK�
GHWDLOHG�IHHGEDFN���7KLV�WXWRULQJ�V\VWHP�ZLOO�EH�EXLOW�RQ�WKH�
&RPSDQLRQV� &RJQLWLYH� $UFKLWHFWXUH� �)RUEXV� 	� +LQULFKV��
������ZKLFK�KDV�TXDOLWDWLYH�UHDVRQLQJ�FDSDELOLWLHV�DQG�XVHV�
DQDORJ\�DV�D�FHQWUDO�UHDVRQLQJ�PHFKDQLVP�����
� 'XULQJ� D� VLQJOH� LWHUDWLRQ� RI� D� FRPSDULVRQ�� WKH� VWXGHQW�
ZLOO� EH� DVNHG� WR� VNHWFK� WZR� VFHQDULRV� LQWR� &RJ6NHWFK�
�)RUEXV� HW� DO��� ������� DQ� H[LVWLQJ� VNHWFK� XQGHUVWDQGLQJ�
V\VWHP� WKDW� DXWRPDWLFDOO\� JHQHUDWHV� VWUXFWXUHG�
UHSUHVHQWDWLRQV� WKDW� FDQ� EH� LQSXW� WR� 60(�� � 0RGHO�
IRUPXODWLRQ�ZLOO�EH�XVHG�WR�LGHQWLI\�D�FDXVDO�PRGHO�IRU�WKH�
VWXGHQW¶V� VFHQDULR�� � 7KH� VWXGHQW� ZLOO� EH� DVNHG� WR�
LQWHUDFWLYHO\� FRPSDUH� WKH� VFHQDULRV� WR� HDFK� RWKHU�� � ,� ZLOO�
EXLOG� IHHGEDFN� VWUDWHJLHV� LQWR� D� VWUXFWXUH�PDSSLQJ� WDVN�
PRGHO�WR�SURYLGH�WKH�VWXGHQW�ZLWK�ILQH�JUDLQHG�IHHGEDFN�RQ�
WKHLU�FRPSDULVRQ���)RU�LQVWDQFH��JLYHQ�WZR�VFHQDULRV�ZKHUH�
WKH�VWXGHQW� IDLOV�WR�LQIHU�DQ�LPSRUWDQW�FDQGLGDWH�LQIHUHQFH��
WKH�WXWRU�FDQ�XVH�FDQGLGDWH�LQIHUHQFH�VXSSRUW��ZKLWH�QRGHV��
)LJXUH� ��� WR� DXWRPDWLFDOO\� JHQHUDWH� KLQWV� WR� WKH� VWXGHQW���
7KH� FRQWHQW� RI� WKH� FDQGLGDWH� LQIHUHQFH� VXSSRUW� DQG� WKH�
KLQWV�ZLOO�EH�GRPDLQ�VSHFLILF��H�J��FDXVDO�DQWHFHGHQWV�WR�WKH�
TXDOLWDWLYH� FDXVDO� PRGHO��� � +RZHYHU�� WKH� PHFKDQLVP� IRU�
UHWULHYLQJ� WKRVH� KLQWV� ZLOO� EH� EDVHG� RQ� VWUXFWXUH�PDSSLQJ�
WKHRU\��DQG�ZLOO�WKHUHIRUH�EH�GRPDLQ�LQGHSHQGHQW����
� � $V� RI� WKLV� ZULWLQJ�� ,� KDYH� GHYHORSHG� D� VXEVHW� RI� WKH�
TXDOLWDWLYH� FDXVDO�PRGHOV� WKDW�ZLOO� EH�QHHGHG� WR� UHSUHVHQW�
WKH�FRQFHSWXDO�SK\VLFV�VFHQDULRV�� �$OO�RWKHU�DVSHFWV�RI� WKH�
WXWRU�DUH�FXUUHQWO\�XQGHU�GHYHORSPHQW��

(YDOXDWLRQ�DQG�&RQWULEXWLRQ�
0\�HYDOXDWLRQV�ZLOO�WHVW�WZR�PDLQ�K\SRWKHVHV���7KH�ILUVW�LV�
WKDW�WKH�V\VWHP�FDQ�XVH�WKH�VDPH�UHDVRQLQJ�PHFKDQLVPV�WR�

XQGHUVWDQG�VNHWFKHG�DQDORJLHV�LQ�PXOWLSOH�GRPDLQV���,�ZLOO�
WHVW� WKLV� E\� HYDOXDWLQJ� WKH� V\VWHP¶V� LQWHUSUHWDWLRQV� RI�
VNHWFKHG� DQDORJLHV� �H�J�� SUHFLVLRQ� DQG� UHFDOO� RI� FDQGLGDWH�
LQIHUHQFHV�� LQ� SK\VLFV� DQG� ELRORJ\� �+DUULVRQ� 	� &ROH��
������� � 7KH� VHFRQG� K\SRWKHVLV� LV� WKDW� WKH� V\VWHP¶V�
LQWHUSUHWDWLRQ� RI� DQDORJLHV� DQG� VWUDWHJLHV� IRU� SURYLGLQJ�
IHHGEDFN� FDQ� KHOS� LQGLYLGXDOV� OHDUQ� LQ� D� FRQFHSWXDO�
GRPDLQ�� � ,�ZLOO� FRQGXFW� D� FRQWUROOHG� VWXG\�PHDVXULQJ� WKH�
OHDUQLQJ� HIIHFWV� RI� WKH� DQDORJ\� WXWRU� YHUVXV� D� OHDUQLQJ�
DFWLYLW\� WKDW� GRHV� QRW� XVH� LQVWUXFWLRQDO� FRPSDULVRQ�� �:LWK�
WKHVH� HYDOXDWLRQV�� WKH�PDLQ� FRQWULEXWLRQ� RI�P\� WKHVLV�ZLOO�
EH� D� IUDPHZRUN� IRU� GHYHORSLQJ� DQDORJ\�EDVHG� WXWRULQJ�
V\VWHPV� IRU� FRQFHSWXDO� NQRZOHGJH� ZLWK� GRPDLQ�
LQGHSHQGHQW�IHHGEDFN�VWUDWHJLHV��
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)ULHGPDQ�� 6�� (�� DQG� )RUEXV�� .�� '��� ������ 5HSDLULQJ� LQFRUUHFW�
NQRZOHGJH� ZLWK� PRGHO� IRUPXODWLRQ� DQG� PHWDUHDVRQLQJ�� ,Q�
3URFHHGLQJV� RI� WKH� 3URFHHGLQJV� RI� WKH� 7ZHQW\�6HFRQG�
LQWHUQDWLRQDO� MRLQW� FRQIHUHQFH� RQ� $UWLILFLDO� ,QWHOOLJHQFH�9ROXPH�
9ROXPH�7ZR�����������
*HQWQHU�� '��� ������ 6WUXFWXUH�PDSSLQJ�� $� WKHRUHWLFDO� IUDPHZRUN�
IRU�DQDORJ\��&RJQLWLYH�VFLHQFH�����������������
*LFN�� 0�� /�� DQG� +RO\RDN�� .�� -��� ������ 6FKHPD� LQGXFWLRQ� DQG�
DQDORJLFDO�WUDQVIHU��&RJQLWLYH�SV\FKRORJ\���������������
+DUULVRQ��$��*�� DQG�&ROO�� 5��.��� HGV�� ������8VLQJ� DQDORJLHV� LQ�
PLGGOH�DQG� VHFRQGDU\� VFLHQFH� FODVVURRPV��7KH�)$5�JXLGH�±�DQ�
LQWHUHVWLQJ� ZD\� WR� WHDFK� ZLWK� DQDORJLHV�� 7KRXVDQG� 2DNV�� &$��
6$*(�3XEOLFDWLRQV��
+HVWHQHV�� '��� :HOOV�� 0�� DQG� 6ZDFNKDPHU�� *��� ������ )RUFH�
FRQFHSW�LQYHQWRU\��7KH�3K\VLFV�7HDFKHU�����������
/RHZHQVWHLQ��-���7KRPSVRQ��/��DQG�*HQWQHU��'���������$QDORJLFDO�
HQFRGLQJ� IDFLOLWDWHV� NQRZOHGJH� WUDQVIHU� LQ� QHJRWLDWLRQ��
3V\FKRQRPLF�%XOOHWLQ�	�5HYLHZ�����������������
/XOLV�� (�� $��� ������ ,PSOHPHQWLQJ� DQDORJLHV� LQ� DQ� LQWHOOLJHQW�
WXWRULQJ� V\VWHP� E\� PRGHOLQJ� KXPDQ� WXWRULQJ� VHVVLRQV�� ,OOLQRLV�
,QVWLWXWH�RI�7HFKQRORJ\��SS������
0XUUD\�� 7��� 6FKXOW]�� .��� %URZQ�� '�� DQG� &OHPHQW�� -��� ������ $Q�
DQDORJ\-­‐EDVHG� FRPSXWHU� WXWRU� IRU� UHPHGLDWLQJ� SK\VLFV�
PLVFRQFHSWLRQV��,QWHUDFWLYH�/HDUQLQJ�(QYLURQPHQWV����������������
9DQ/HKQ��.���������7KH�UHODWLYH�HIIHFWLYHQHVV�RI�KXPDQ�WXWRULQJ��
LQWHOOLJHQW� WXWRULQJ� V\VWHPV�� DQG� RWKHU� WXWRULQJ� V\VWHPV��
(GXFDWLRQDO�3V\FKRORJLVW������������������
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