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7KLV�UHVHDUFK�LQYHVWLJDWHV�FRKHVLYH�GHYLFHV�HUURUV� LQ�SDUDJUDSKV�ZULWWHQ�E\�WKH�VHYHQWK�VHPHVWHU�
VWXGHQWV�DW�80,�0DNDVVDU��7KLV�JUDGXDWLQJ�SDSHU�LQWHQGV�WR�EH�D�GHVFULSWLYH�TXDOLWDWLYH�UHVHDUFK�
ZKLFK�FRQVLVW�RI�D�GHWDLO� OLQJXLVWLF�GHVFULSWLRQ�DQG�H[SODQDWLRQ�RI�FRKHVLYH�GHYLFHV�HUURUV��,W�H[�
SODLQV�KRZ�FRKHVLRQ�LV�XVHG�HUURQHRXVO\�LQ�WKH�VWXGHQWV¶�ZULWLQJ��7KH�REMHFWLYHV�RI�WKLV�UHVHDUFK�
DUH�WR�NQRZ�ZKHWKHU� WKHUH�DUH�DQ\�FRKHVLYH�HUURUV� LQ�(QJOLVK�HVVD\V�ZULWWHQ�E\� WKH� VHYHQWK� VH�
PHVWHU� VWXGHQWV�DW�80,�0DNDVVDU�� WR� ILQG�RXW� WKH�W\SHV�RI�FRKHVLYH�GHYLFHV�HUURU�FRPPLWWHG� LQ�
WKRVH�SDUDJUDSKV��DQG�WR�GHVFULEH�WKH�GRPLQDQW�RI�HUURUV�LQ�XVLQJ�FRKHVLYH�GHYLFHV�LQ�WKRVH�SDUD�
JUDSKV��7KH�UHVXOWV�VKRZ�WKDW�D�WRWDO�RI����HUURUV�DUH�LGHQWLILHG�LQ�WKRVH�SDUDJUDSKV�LQFOXGH�HUURUV�
RQ�WKH�XVH�RI� UHIHUHQFH�� FRQMXQFWLRQ�DQG� OH[LFDO� FRKHVLRQ��(UURUV�RQ�WKH�XVH�RI� VXEVWLWXWLRQ�DQG�
HOOLSVLV�DUH�QRW�IRXQG��7KH�SHUFHQWDJH�RI�HUURUV�RQ�WKH�XVH�RI�UHIHUHQFH�LV������FRQMXQFWLRQ������
DQG�OH[LFDO�FRKHVLRQ������)URP�SHUFHQWDJH�RI�HDFK�W\SHV�RI�HUURUV�RQ�WKH�XVH�RI�FRKHVLYH�GHYLF�
HV�� UHIHUHQFH� EHFRPHV� WKH� ILUVW� GRPLQDQW� HUURU�� FRQMXQFWLRQ� DV� WKH� VHFRQG� GRPLQDQW� HUURU�� DQG�
OH[LFDO�FRKHVLRQ�DV�WKH�ODVW�GRPLQDQW�HUURU� 
���� 
.H\ZRUGV��$QDO\VLV��OH[LFDO��3DUDJUDSK� 

���,QWURGXFWLRQ 

 :ULWLQJ�LV�RQH�RI�ODQJXDJH�FRPSHWHQF�
HV�ZKLFK�PXVW� EH�PDVWHUHG� E\� VWXGHQWV�� ,W�
SRVHV�WKH�PRVW�FKDOOHQJLQJ�WDVN�IRU�(QJOLVK�
OHDUQHUV�DV�IRUHLJQ�ODQJXDJH��$ELOLW\�LQ�WKLV�
VNLOO�ZLOO�DVVLVW�WKHP�LQ�SURGXFLQJ�ERWK�DFD�
GHPLF� ZULWLQJ� DQG� QRQ� DFDGHPLF� ZULWLQJ�
VXFK�DV� HVVD\V��SDSHUV��SURSRVDOV�� DQG�DUWL�
FOHV�DV�DVVLJQPHQW�IURP�OHFWXUHUV� 
$�3DUDJUDSK�LV�D�JURXS�RI�UHODWHG�VHQWHQFHV�
DERXW� D� VLQJOH� WRSLF�� 7KH� WRSLF� RI� D� SDUD�

JUDSK� LV� RQH�� DQG� RQO\� RQH�� LGHD�� 7KH� ILUVW�
ZRUG� LQ� SDUDJUDSK� LV� PRYHG� WR� WKH� ULJKW�
DERXW�RQH�±�KDOI�LQFK��7KLV�LV�FDOOHG�LQGHQW�
LQJ�WKH�ILUVW�ZRUG��$OVR��WKHUH�LV�EODQN�VSDFH�
GRZQ�ERWK�WKH�OHIW�DQG�WKH�ULJKW�VLGHV�RI�WKH�
SDJH��7KHVH�EODQN�VSDFHV�DUH�FDOOHG�PDUJLQV�
�+RJXH��$QQ����������� 
 7KH�FRKHVLYH�GHYLFH�LV�WR�OLQN�RQH�LGHD�
RU� VHQWHQFH� WR� WKH� RWKHUV�� :KHQ� ZULWLQJ� D�
SDUDJUDSK��LW�ZLOO�EH�XVHG�FRKHVLYH�GHYLFH�DV�
WKH� FRQQHFWRUV� LQ� RUGHU� WR� PDNH� D� ORJLFDO�

$EVWUDN 

 

3HQHOLWLDQ�LQL�PHQ\HOLGLNL�NHVDODKDQ�SHUDQJNDW�NRKHVLI�GDODP�SDUDJUDI�\DQJ�GLWXOLV�ROHK�PDKD�
VLVZD�VHPHVWHU�WXMXK�GL�80,�0DNDVVDU��0DNDODK�LQL�PHUXSDNDQ�NXDOLWDWLI�GHVNULSWLI�\DQJ�WHUGLUL�
GDUL�GHVNULSVL� OLQJXLVWLN�GHWDLO�GDQ�SHQMHODVDQ� WHQWDQJ�NHVDODKDQ�SHUDQJNDW�NRKHVLI��3HQHOLWLDQ�
LQL� PHQMHODVNDQ� EDJDLPDQD� NRKHVL� GLJXQDNDQ� VHFDUD� NHOLUX� GDODP� WXOLVDQ� VLVZD�� 7XMXDQ� GDUL�
SHQHOLWLDQ�LQL�DGDODK�XQWXN�PHQJHWDKXL�DSDNDK�DGD�NHVDODKDQ�NRKHVLI�GDODP�HVDL�EDKDVD�,QJJULV�
\DQJ�GLWXOLV�ROHK�PDKDVLVZD�VHPHVWHU�WXMXK�GL�80,�0DNDVVDU��MHQLV�NHVDODKDQ�SHUDQJNDW�NRKHVLI�
\DQJ� GLODNXNDQ� GDODP� SDUDJUDI� WHUVHEXW�� GDQ� PHQJJDPEDUNDQ� NHVDODKDQ� GRPLQDQ� GDODP�
PHQJJXQDNDQ�SHUDQJNDW�NRKHVLI�GDODP�SDUDJUDI�WHUVHEXW��+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�
WRWDO����NHVDODKDQ�GLLGHQWLILNDVL�GDODP�SDUDJUDI�WHUPDVXN�NHVDODKDQ�SDGD�SHQJJXQDDQ�UHIHUHQ�
VL�� NRQMXQJVL�GDQ�NRKHVL� OHNVLNDO��.HVDODKDQ�SHQJJXQDDQ�VXEWLWXVL�GDQ�HOLSVLV� WLGDN�GLWHPXNDQ��
3HUVHQWDVH� NHVDODKDQ� GDODP� SHQJJXQDDQ� UHIHUHQVL� DGDODK� ����� NRQMXQJVL� ����� GDQ� NRKHVL�
OHNVLNDO������'DUL�SHUVHQWDVH�PDVLQJ-PDVLQJ�MHQLV�NHVDODKDQ�SDGD�SHQJJXQDDQ�SHUDQJNDW�NR�
KHVLI�� UHIHUHQVL� PHQMDGL� NHVDODKDQ� GRPLQDQ� SHUWDPD�� NRQMXQJVL� VHEDJDL� NHVDODKDQ� GRPLQDQ�
NHGXD��GDQ�NRKHVL�OHNVLNDO�VHEDJDL�NHVDODKDQ�GRPLQDQ�WHUDNKLU� 
 

.H\ZRUGV��DQDOLVLV��OHNVLNDO��NRKHVL��SDUDJUDSK 

$Q�(UURU�$QDO\VLV�2I�7KH�&RKHVLYH�'HYLFHV�0DGH�%\�7KH��6WXGHQWV�,Q�
:ULWLQJ�3DUDJUDSK��$�6WXG\�2I�(QJOLVK�'HSDUWPHQW�6WXGHQWV�2I� 
/HWWHUV�)DFXOW\� 
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H[SUHVVLRQV� RU� WKRXJKWV�� 7KH� FRQWULEXWLYH�
XVHV� DQG� IXQFWLRQV� RI� WKH� FRKHVLYH� GHYLFH�
DUH� UHDOO\� UHTXLUHG� LQ� ZULWLQJ� SDUDJUDSK��
2QH� YLHZ� RI� D� JRRG� SDUDJUDSK� LV� ZKHQ� LW�
KDV�D�FRUUHFW�XVHV�RI�WKH�FRKHVLYH�GHYLFH�LQ�
OLQNLQJ� WKH� VHQWHQFHV� LQ� WKH� FDVH� RI� FRQ�
VWUXFWLQJ�WKH�VHQWHQFHV� 
 7KH�FRKHVLYH�GHYLFH�LV�WR�OLQN�RQH�LGHD�
RU� VHQWHQFH� WR� WKH� RWKHUV��:KHQ� ZULWLQJ� D�
SDUDJUDSK�� LW� ZLOO� EH� XVHG� FRKHVLYH� GHYLFH�
DV�WKH�FRQQHFWRUV�LQ�RUGHU�WR�PDNH�D�ORJLFDO�
H[SUHVVLRQV� RU� WKRXJKWV�� 7KH� FRQWULEXWLYH�
XVHV� DQG� IXQFWLRQV� RI� WKH� FRKHVLYH� GHYLFH�
DUH� UHDOO\� UHTXLUHG� LQ� ZULWLQJ� SDUDJUDSK��
2QH� YLHZ� RI� D� JRRG� SDUDJUDSK� LV� ZKHQ� LW�
KDV�D�FRUUHFW�XVHV�RI�WKH�FRKHVLYH�GHYLFH�LQ�
OLQNLQJ� WKH� VHQWHQFHV� LQ� WKH� FDVH� RI� FRQ�
VWUXFWLQJ�WKH�VHQWHQFHV�� 
 ,Q� WKLV� UHVHDUFK�� LW� ZLOO� XVH� WKH� HUURU�
DQDO\VLV�WR�ILQG�RXW�WKH�FRQVWUXFWLRQV�RU�XV�
HV� RI� WKH� FRKHVLYH� GHYLFH� LQ� ZULWLQJ� SDUD�
JUDSK��+HQFH��WKH�VWXG\�ZLOO�EH�DOVR�LGHQWL�
ILHG� WKH� HUURUV� PDGH� E\� WKH� VWXGHQWV�� %H�
VLGHV�� WKH� UHVHDUFK� FDQ� LPSURYH� WKH� VWX�
GHQWV¶�DELOLW\�LQ�SDUDJUDSK�ZULWLQJ�E\�XVLQJ�
FRKHVLYH� GHYLFH� DV� WKH� FRQQHFWRUV� RI� WKH�
VHQWHQFHV�� 
 %DVHG�RQ�WKRVH�H[SODQDWLRQV��WKH�ZULWHU�
LQWHQGV� WR�FRQGXFW�D� UHVHDUFK�HQWLWOHG�³7KH�
(UURU�$QDO\VLV�RI�WKH�FRKHVLYH�GHYLFH�PDGH�
E\� WKH� VWXGHQWV� LQ� ZULWLQJ� SDUDJUDSK�� 7KH�
UHVHDUFK� ZLOO� FRQGXFW� WKH� UHVHDUFK� RI� VHY�
HQWK� VHPHVWHU� VWXGHQWV� RI� OHWWHUV� IDFXOW\� DW�
,QGRQHVLD�0RVOHP�RI�8QLYHUVLW\�DV� WKH�RE�
MHFW�RI�WKH�UHVHDUFK� 
 :ULWLQJ�LV�D�EDVLF�VNLOO�RI�WKH�ODQJXDJH�
LQ�ZKLFK� SHRSOH� FDQ� H[SUHVV� WKHLU� LGHDV� RU�
RSLQLRQV� DW� WKH� SDUDJUDSK�� (YHQ� SDUDJUDSK�
ZULWLQJ�RU�WKH�RUJDQL]DWLRQ�RI�D�SDUDJUDSK�LV�
WKH�LPSRUWDQW�RQH�LQ�D�FRPSRVLWLRQ�RU�HVVD\��
:ULWLQJ� DV� RQH� RI� WKH� ODQJXDJH� VNLOOV� LV� WR�
JLYH� GHVFULSWLRQV� IURP� WKH� VPDOOHU� RQHV� WR�
WKH� ODUJHU�XQLWV��7KH�FRPPRQ�RQHV� LV� IURP�
ZRUGV�WR�PDNH�VHQWHQFHV�DQG�VHQWHQFHV�ZLOO�
FRQVWUXFW� WKH� SDUDJUDSK�� 6HQWHQFH� DV� WKH�
SDUWV� RI� WKH� RUJDQL]DWLRQ� SDUDJUDSK� DUH�
FRPSRVHG�PRUH�WKDQ�RQH��LW�PXVW�WDNHV�WRS�
LF� VHQWHQFH�� VXSSRUWLQJ� VHQWHQFH�� DQG� FRQ�
FOXGLQJ�VHQWHQFHV��7KH�VXSSRUWLQJ�DQG�FRQ�
FOXGLQJ� PD\� EH� FRPSRVHG� RI� PRUH� WKDQ�
RQH�� %XW�� WKH� WRSLF� VHQWHQFH� LV� RQO\� RQH�
PDLQ� LGHD� �VLPSOH� VHQWHQFH��� 7KH� H[SODQD�
WLRQV� RI� WKH� SDUDJUDSK� FDQ� EH� FOHDUHG� E\�
VRPH�YLHZHUV�DV�IROORZV� 

 6DWWD\DWKDP�	�5DWDQDSLQ\RZRQJ�������
���SURYLGHG�PRUH�GHWDLOV�DERXW�WKH�HVVHQWLDO�
SDUWV� IRU�SDUDJUDSK�ZULWLQJ�ZKLFK� LQFOXGH�D�
WRSLF�VHQWHQFH��VXSSRUWLQJ�VHQWHQFH��GHWDLOV��
ORJLFDO�RUGHU��ORJLFDO�FRQQHFWRUV��D�FRQFOXG�
LQJ�VHQWHQFH��XQLW\�DQG�FRKHUHQFH��7KH�LGHDV�
LQ� WKH�SDUDJUDSK�PXVW�EH�SUHVHQWHG� LQ� ORJL�
FDO�RUGHU�E\�XVLQJ� WUDQVLWLRQ�ZRUGV�RU� FRQ�
QHFWLQJ� ZRUGV� ZKLFK� LQGLFDWH� WKH� UHODWLRQ�
VKLS� EHWZHHQ� WKH� LGHDV�
�FKURQRORJLFDO�FDXVDO��HWF�� 
 (UURU�$QDO\VLV� LV� WKH� LGHQWLILFDWLRQ��GH�
VFULSWLRQ� DQG� H[SODQDWLRQ� RI� HUURUV� WKDW� RF�
FXU�ERWK�LQ�VSRNHQ�DQG�ZULWWHQ�IRUP��%URZQ�
����������� VD\V� WKDW� HUURU� DQDO\VLV� LV� WKH�
VWXG\� RI� WKH� OHDUQHUVÆ� HUURU� ZKLFK� FDQ� EH�
REVHUYHG��DQDO\]HG��DQG�FODVVLILHG� WR�UHYHDO�
VRPHWKLQJ� RI� WKH� V\VWHP� RSHUDWLQJ� ZLWKLQ�
WKH� OHDUQHU�� (UURU� DQDO\VLV� LV� XVHG� WR� VKRZ�
VWXGHQWVÆ� SUREOHPV�� 0RUHRYHU�� LW� JLYHV� LQ�
IRUPDWLRQ� WR� WHDFKHU� DERXW� WKH� SURFHVV� RI�
DFTXLULQJ� D� IRUHLJQ� ODQJXDJH�PDGH� E\� VWX�
GHQWV��&RUGHU�LQ�5LFKDUG�����������DGGV�WKDW�
OHDUQHU¶V� HUURUV� DUH� VLJQLILFDQW� LQ� WKUHH� GLI�
IHUHQW� ZD\V�� )LUVWO\�� HUURUV� FDQ� WHOO� WKH�
WHDFKHU�DERXW�WKH�SURJUHVV�RI�WKH�OHDUQHU�DQG�
KRZ�IDU� WKH� OHDUQHU�FDQ�DSSO\� WKH� WHDFKHUVÆ�
PHWKRG�� 6HFRQGO\�� WKH\� WHOO� WKH� UHVHDUFKHU�
KRZ� DFWXDOO\� ODQJXDJH� LV� OHDUQHG�� WKHUHIRUH�
UHVHDUFKHUV� WKURXJK� HUURUV� GLVFRYHU� VWUDWH�
JLHV� DSSOLHG� LQ� DFTXLULQJ� D� ODQJXDJH�� 7KH�
ODVW�� HUURUV� FDQ� VHUYH� DV� JRRG� IHHGEDFN� WR�
OHDUQHUV�IRU�VHOI-DGMXVWPHQW��KHQFH�WKH\�ZLOO�
QRW� PDNH� WKH� VDPH� HUURUV� DJDLQ�� )URP� WKH�
GHILQLWLRQ� DERYH�� LW� FDQ� EH� FRQFOXGHG� WKDW�
HUURUV� RFFXU� ZKHQ� WKH� OHDUQHUV� VSHDN� RU�
ZULWH�� $Q� RFFXUULQJ� RI� WKRVH� DUHDV� DUH�
FDXVHG�E\�WKH�OHDUQHU�VWLOO�GHYHORSLQJ�DFTXL�
VLWLRQ�RI� WKH�/���WDUJHW� ODQJXDJH��UXOHV�V\V�
WHP�� %\� FODVVLI\LQJ� HUURUV� WKDW� OHDUQHUV�
PDGH�� UHVHDUFKHUV� FRXOG� OHDUQ� D� JUHDW� GHDO�
DERXW� WKH� VHFRQG� ODQJXDJH� DFTXLVLWLRQ� SUR�
FHVV� E\� LQIHUULQJ� WKH� VWUDWHJLHV� WKDW� WKH�
OHDUQHUV� ZHUH� DGRSWLQJ�� )XUWKHUPRUH�� WKH�
UHVXOW� RI� HUURU� DQDO\VLV� ZLOO� LQIRUP� WHDFKHU�
VRPH�SUREOHPV�IDFHG�E\�VWXGHQWV� 
(UURU�DQG�0LVWDNH� 
 7KH�WHUPV�RI�HUURUV�DQG�PLVWDNHV�DFWXDO�
O\� KDYH� LGHQWLFDO� PHDQLQJ� LQ� WHDFKLQJ-

OHDUQLQJ� SURFHVV�� EXW� WKH\� DUH� DFWXDOO\� GLI�
IHUHQW�� )RU� WKLV� UHDVRQ�� UHVHDUFKHU� QHHGV� WR�
GLVWLQJXLVK�ERWK�RI� WKHP��7R�NQRZ� WKH�GLV�
WLQFWLRQ�EHWZHHQ�HUURU�DQG�PLVWDNH��WKH�ZULW�
HU�FLWHG�WKH�GHILQLWLRQ�RI�WKHP�� 
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 $FFRUGLQJ� WR� %URZQÆV� VWDWHPHQW�
�����������´DQ� HUURU� LV� D� QRWLFHDEOH� GHYLD�
WLRQ� IURP� WKH� DGXOW� JUDPPDU� RI� D� QDWLYH�
VSHDNHU�� UHIOHFWLQJ� WKH� LQWHU� ODQJXDJH� FRP�
SHWHQFH�RI�WKH�OHDUQHU´��,Q�VKRUW��HUURU�UHIHUV�
WR�FRPSHWHQFH�IDFWRUV�FDXVHG�E\�V\VWHPDWLF�
IDLOXUH�DQG�FRQVLVWHQWO\��0HDQZKLOH��D�PLV�
WDNH�DV�VWDWHG�E\�%URZQ�������������UHIHUV�
WR� D� SHUIRUPDQFH� HUURU� WKDW� LV� HLWKHU� D� UDQ�
GRP�JXHVV�RU�D�³VOLS´�LQ�WKDW�LW�LV�D�IDLOXUH�WR�
XVH�D�NQRZ�V\VWHP�FRUUHFWO\� 
6RXUFHV�RI�(UURUV� 
 %URZQ������������FODVVLILHV�VRXUFHV�RI�
HUURU�LQWR��LQWHUOLQJXDO�HUURUV�RI�LQWHUIHUHQFH�
IURP�WKH�QDWLYH�ODQJXDJH��LQWUDOLQJXDO�HUURUV�
ZLWKLQ�WKH�WDUJHW�ODQJXDJH��FRQWH[W�RI�OHDUQ�
LQJ�DQG�FRPPXQLFDWLRQ�VWUDWHJLHV��7R� OLPLW�
WKH�GLVFXVVLRQ��WKH�UHVHDUFKHU�RQO\�GLVFXVVHV�
HUURUV� FDXVHG� E\� LQWHUOLQJXDO� DQG� LQWUDOLQ�
JXDO�� 
,QWHUOLQJXDO�(UURUV� 
 7KLV�NLQG�RI�HUURU�LV�D�UHVXOW�RI�LQWHUIHU�
HQFH�IURP�WKH�QDWLYH�ODQJXDJH�DQG�JHQHUDOO\�
FDXVHG� E\� LQWHUIHUHQFH� RI� OHDUQHU¶V� PRWKHU�
WRQJXH� ODQJXDJH�� $V� VWDWHG� E\� %URZQ�
�������� PRVW� RI� WKH� OHDUQHUVÆ� HUURUV� LQ� WKH�
VHFRQG� ODQJXDJH� UHVXOW� SULPDULO\� IURP� WKH�
OHDUQHUVÆ� DVVXPSWLRQ� WKDW� WKH� VHFRQG� ODQ�
JXDJH�IRUPV�VLPLODU�WR�WKH�QDWLYH�ODQJXDJH�� 
,QWHUOLQJXDO� HUURUV� RFFXU� EHFDXVH� WKHUH� DUH�
GLIIHUHQFHV� EHWZHHQ� WKH� ILUVW� DQG� VHFRQG�
ODQJXDJHV��KRZHYHU�OHDUQHUV�VWLOO�DSSO\�WKHLU�
NQRZOHGJH�RI�ILUVW�ODQJXDJH�LQ�OHDUQLQJ�VHF�
RQG� ODQJXDJH�� 7KLV� LV� UHIHUUHG� WR� QHJDWLYH�
WUDQVIHU�� RU� LQWHUIHUHQFH�� ZKLFK� FDQ� EH�
VRXUFH�RI�HUURUV� LQ�VHFRQG�ODQJXDJH��1HJD�
WLYH� WUDQVIHU� RI� LQWHUIHUHQFH� LV� FRQVLGHUHG�
WKH�PRVW�IUHTXHQW�FDXVH�RI�VHFRQG�ODQJXDJH�
OHDUQHUVÆ� HUURUV�� )RU� H[DPSOH�� (QJOLVK�
OHDUQHUV�VD\�³VKHHS´�IRU�³VKLS´�� 
,QWUDOLQJXDO�(UURUV� 
 ,QWUDOLQJXDO� HUURUV� DUH� WKH� QHJDWLYH�
WUDQVIHU�RI�LWHPV�ZLWKLQ�WKH�WDUJHW�ODQJXDJH��
,Q� WKH� RWKHU� ZRUGV�� LQWUDOLQJXDO� HUURUV� DUH�
WKH� LQFRUUHFW� JHQHUDOL]DWLRQ� RI� UXOHV�ZLWKLQ�
WKH� WDUJHW� ODQJXDJH�� %URZQ� ������� �����
VD\V�³,W�KDV�EHHQ�IRXQG�WKDW�WKH�HDUO\�VWDJHV�
RI�ODQJXDJH�OHDUQLQJ�DUH�FKDUDFWHUL]HG�E\�D�
SUHGRPLQDQFH� RI� LQWHUOLQJXDO� WUDQVIHU�� EXW�
RQFH� WKH�OHDUQHU�KDV�EHJXQ� WR�DFTXLUH�SDUWV�
RI�WKH�QHZ�V\VWHP��PRUH�DQG�PRUH�WUDQVIHU�
JHQHUDOL]DWLRQ�ZLWKLQ� WKH� WDUJHW� ODQJXDJH� LV�
PDQLIHVWHG´�� ,QWUDOLQJXDO� HUURUV� UHVXOW� IURP�
IDXOW\� RU� SDUWLDO� OHDUQLQJ� RI� WKH� WDUJHW� ODQ�

JXDJH� UDWKHU� WKDQ� ODQJXDJH� WUDQVIHU�� 7KH\�
PD\�EH�FDXVHG�E\�WKH�LQIOXHQFH�RI�RQH�WDUJHW�
ODQJXDJH� LWHP� XSRQ� DQRWKHU�� )RU� H[DPSOH��
OHDUQHUV�DWWHPSW�WR�XVH�WZR�WHQVH�PDUNHUV�DW�
WKH� VDPH� WLPH� LQ� RQH� VHQWHQFH� VLQFH� WKH\�
KDYH� QRW�PDVWHUHG� WKH� ODQJXDJH� \HW��:KHQ�
WKH\� VD\��³+H� LV� FRPHV�KHUH´�� LW� LV�EHFDXVH�
WKH� VLQJXODULW\� RI� WKH� WKLUG� SHUVRQ� UHTXLUHV�
³LV´� LQ� SUHVHQW� FRQWLQXRXV�� DQG� ³-V´� DW� WKH�
HQG� RI� D� YHUE� LQ� VLPSOH� SUHVHQW� WHQVH�� ,Q�
VKRUW��LQWUDOLQJXDO�HUURUV�RFFXU�DV�D�UHVXOW�RI�
OHDUQHUVÆ� DWWHPSW� WR� EXLOG� XS� FRQFHSWV� DQG�
K\SRWKHVHV� DERXW� WKH� WDUJHW� ODQJXDJH� IURP�
WKHLU� OLPLWHG� H[SHULHQFH� ZLWK� LW�� 5LFKDUGV�
�������FODVVLILHV� WKH� LQWUDOLQJXDO� HUURUV� LQWR�
IRXU� FDWHJRULHV� LQFOXGHV�� 2YHU� JHQHUDOL]D�
WLRQ�� LJQRUDQFH� RI� UXOH� UHVWULFWLRQV�� LQFRP�
SOHWH�DSSOLFDWLRQ�RI�WKH�UXOHV�DQG�IDOVH�FRQ�
FHSW�K\SRWKHVL]HG�RU�VHPDQWLF�HUURUV�� 
 

2YHU�*HQHUDOL]DWLRQ� 
 ,Q�WKH�RSLQLRQ�RI�-DNRERYLVW��DV�FLWHG�LQ�
5LFKDUGV�������������³RYHU-JHQHUDOL]DWLRQ�LV�
WKH�DSSOLFDWLRQ�RI�SUHYLRXV�DYDLODEOH� VWUDWH�
JLHV�LQ�QHZ�VLWXDWLRQV´��2YHU-JHQHUDOL]DWLRQ�
KDSSHQV� ZKHQ� D� OHDUQHU� FUHDWHV� D� GHYLDQW�
VWUXFWXUH� RQ� WKH� EDVLV� RI� KLV� H[SHULHQFH� RI�
RWKHU�VWUXFWXUH�LQ�WKH�WDUJHW�ODQJXDJH��,W�DOVR�
PD\�RFFXU�� IRU� LQVWDQFHV��ZLWK� LWHPV�ZKLFK�
DUH� FRQWUDVWHG� LQ� WKH� JUDPPDU� RI� WKH� ODQ�
JXDJH�EXW�GR�QRW�FDUU\�VLJQLILFDQW�DQG�REYL�
RXV� FRQWUDVW� IRU� WKH� OHDUQHU� �5LFKDUG��
����������� 
 )RU� H[DPSOH� ³+H� FDQ� ZDONV´�� ,Q� WKDW�
H[DPSOH�� OHDUQHUV� RYHU-JHQHUDOL]HV� WKDW� LQ�
WKH� VLPSOH� SUHVHQW� WHQVH�� ³V´� HQGLQJ� LV� UH�
TXLUHG�E\�WKLUG�SHUVRQ�VLQJXODU��7KH�OHDUQHUV�
IDLO�WR�UHDOL]H�WKDW�³V´�HQGLQJ�LV�QRW�UHTXLUHG�
DQ\PRUH�ZKHQ�D�VHQWHQFH�LQ�WKH�VLPSOH�SUH�
VHQW�WHQVH�LV�LQWURGXFHG�E\�DQ�DX[LOLDU\�YHUE�� 
,JQRUDQFH�RI�5XOH�5HVWULFWLRQV� 
 ,Q�WKLV�W\SH�RI�HUURU��WKH�OHDUQHU�IDLOV�WR�
REVHUYH� WKH� UHVWULFWLRQV� RI� H[LVWLQJ� VWUXF�
WXUHV�� 6RPH� UXOH� UHVWULFWLRQ� HUURUV� PD\� EH�
DFFRXQWHG�IRU� LQ� WHUPV�RI�DQDORJ\�DQG�PD\�
UHVXOW�IURP�WKH�UROH�OHDUQLQJ�RI�UXOHV� 
)RU�H[DPSOH��³)DOLK� LV� WKH�PRVW� WDOO�DPRQJ�
KLV�IULHQGV´�� 
7KH�H[DPSOH�DERYH�LV�W\SH�RI�JHQHUDOL]DWLRQ�
DQG�WUDQVIHU��VLQFH�WKH�OHDUQHU�LV�PDNLQJ�XVH�
RI�D�SUHYLRXVO\�DFTXLUHG�UXOH�RQ�D�QHZ�VLWXD�
WLRQ� 
 3DUDJUDSK� LV� DQ� LPSRUWDQW� SDUW� LQ� WKH�
WH[W��:KHQ�ZULWLQJ��ZH�XVH�WKH�VHQWHQFHV�WR�
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EH� RUJDQL]HG�� +RZHYHU�� WH[W� LQ� ZLULQJ� LV�
FRQVWUXFWHG� RI� WKH� SDUDJUDSK�� 3DUDJUDSK� LV�
FRPSRVHG� RI� WRSLF� VHQWHQFH�� VXSSRUWLQJ�
VHQWHQFH�� DQG� FRQFOXGLQJ� VHQWHQFH�� ,Q� WKLV�
FDVH��SHRSOH�FDQ�SRXU�WKHLU�LGHDV�RU�IHHOLQJV�
E\� JDWKHULQJ� WKH� VHQWHQFHV� RQH� DQRWKHU�� ,Q�
VHQWHQFH�FRPELQDWLRQ��LW�ZLOO�EH�QHHGHG�WKH�
FRQQHFWRUV�WKDW�DUH�WHUPHG�FRKHVLYH�GHYLFHV�
DV� WKH� WRSLF� LQ� WKLV� UHVHDUFK�� 7KH� FRKHVLYH�
GHYLFHV�DUH�XVHG�LQ�SDUDJUDSK�DV�RQH�RI�WKH�
UHTXLUHPHQWV�LQ�ZULWLQJ�SDUDJUDSK�WR�ZKLFK�
ZH�FRQQHFW�RQH�VHQWHQFH�WR�WKH�RWKHUV�� 
 &RKHVLYH�GHYLFH�LV�RQH�RI�WKH�JUDPPDW�
LFDO� UHODWLRQV� WKDW� DUH� XVHG� LQ� SDUDJUDSK�
ZULWLQJ�� ,W� LV� UHODWHG� WR� WKH�FRKHVLRQ�ZKLFK�
GHDOV�ZLWK�WKH�UHODWLRQV�RI�PHDQLQJ�WKDW�H[�
LVW� ZLWKLQ� WKH� WH[W�� DQG� WKDW� GHILQH� LW� DV� D�
WH[W��+DOOLGD\��HW�DO�������������7KH�VHQWHQFH�
FRPELQDWLRQ� WKDW� PXVW� WDNH� WKH� IRUP� DQG�
PHDQLQJ� DUH� FRQFHUQHG�� 7R� PDNH� FOHDU� RI�
WKH� PHDQLQJ� LQ� FRKHVLYH� GHYLFH�� LW� FDQ� EH�
YLHZHG� IURP� WKH� GHILQLWLRQ� JLYHQ� DV� IRO�
ORZV�� 
$FFRUGLQJ� WR� *HURW� DQG� :LJQHOO��
������������VWDWHG�WKDW�� 
³&RKHVLRQ�LV�WKH�UHVRXUFHV�ZLWKLQ�ODQJXDJH�
WKDW� SURYLGH� FRQWLQXLW\� LQ� D� WH[W�� RYHU� DQG�
DERYH� WKDW� SURYLGHG� E\� FODXVH� VWUXFWXUHV�
DQG� FODXVH� FRPSOH[HV´�� &RKHVLRQ� KHOSV�
UHDGHUV� RU� OLVWHQHUV� WR� XQGHUVWDQG� VRPH�
PLVVLQJ�SLHFHV�ZKLFK�DUH�QRW�SUHVHQW�LQ�WKH�
WH[W�EXW�QHFHVVDU\�WR�LWV�LQWHUSUHWDWLRQ� 
&RKHUHQFH� RI� WKH� WH[W� LV� DFFRPSOLVKHG� LQ�
PDQ\� ZD\V� �H�J��� XVLQJ� WHPSODWHV� IURP�
VFULSWV� DQG� UKHWRULFDO� JHQUH� IRUPV�� YLD�
FODXVH�VHOHFWLRQ��DQG�ZLWK�V\QWDFWLF�PDUNHUV�
RI�YDULRXV�W\SHV���&RKHVLYH�GHYLFHV�DUH�DOVR�
XVHG�WR�WLH�SLHFHV�RI�WH[W�WRJHWKHU�LQ�VSHFLILF�
ZD\V�� :KLOH� /HYLQVRQ¶V� DSSOLHV� WR� GHLFWLF�
PDUNHUV� RI� UHIHUHQFH�� +DOOLGD\� DQG� +DV�
VDQ¶V� ������� V\VWHP�GLVWLQJXLVKHV� ILYH�PD�
MRU�W\SHV�RI�JUDPPDWLFDO�FRKHVLYH�WLHV��5HI�
HUHQFH�� 6XEVWLWXWLRQ�� (OOLSVLV�� &RQMXQFWLRQ��
DQG� /H[LFDO� WLHV� �+DWFK�� (YHO\Q��� ������
����� 
5HIHUHQFH� 
 5HIHUHQFH�LV�RQH�RI�WKH�SDUWV�RI�WKH�FR�
KHVLYH� GHYLFH� ZKLFK� H[SUHVV� WKH� VSHFLILF�
QDWXUH�RI�WKH�LQIRUPDWLRQ�WKDW�LV�VLJQDOHG�IRU�
UHWULHYDO���,Q�WKH�FDVH�RI�UHIHUHQFH�WKH�LQIRU�
PDWLRQ�WR�EH�UHWULHYHG�LV�WKH�UHIHUHQWLDO��WKH�
LGHQWLW\� RI� WKH� SDUWLFXODU� WKLQJ� RU� FODVV� RI�
WKLQJV�KDW�LV�EHLQJ�UHIHUUHG�WR��DQG�WKH�FRKH�
VLRQ� OLHV� LQ� WKH� FRQWLQXLW\� RI� UHIHUHQFH��

ZKHUHE\� WKH�VDPH�WKLQJ�HQWHUV� LQWR� WKH�GLV�
FRXUVH�D�VHFRQG�WLPH��+DOOLGD\�DQG�+DVDQ���
���������� 
7R� HVWDEOLVK� UHIHUHQFH��ZH�PD\� XVH� OH[LFDO�
LWHPV��)RU�H[DPSOH��³0DU\´�FDQ�EH�XVHG� WR�
UHIHU�WR�D�SHUVRQ�QDPHG�PDU\��2QFH�ZH�HV�
WDEOLVK� WKH� UHIHUHQW�� ZH� FDQ� DOVR� UHIHU� WR�
0DU\�DV�³VKH´��DW�OHDVW�IRU�WKH�SHULRG�RI�WLPH�
GXULQJ�ZKLFK�RXU�IRFXV�LV�RQ�0DU\��7KH�SUR�
QRXQ�³VKH�´�E\�LWVHOI��KDV�QR�UHIHUHQW��,W�LV�D�
FRKHVLYH�WLH�WR�WKH�QRXQ�³0DU\´��,Q�DGGLWLRQ�
WR� OH[LFDO� LWHPV�� (QJOLVK� XVHV� SURQRXQV��
GHPRQVWUDWLYHV��DQG�FRPSDUDWLYHV�IRU�JUDP�
PDWLFDO� UHIHUHQFH� �+DWFK�� (YHO\Q��� ������
����� 
'HPRQVWUDWLYHV 
 'HPRQVWUDWLYH� DUH� DOVR� FRKHVLYH� WLHV�
DQG� HLWKHU� FDWDSKRULF� RU� DQDSKRULF�� ,Q� WKH�
IROORZLQJ�FRQVWUXFWHG�H[DPSOH�� WKH�GHPRQ�
VWUDWLYH�³WKLV´�UHIHUV�WR�³0DJLF�0RWRU¶V�VSH�
FLDO�VDOH�LV�)HEUXDU\���´��³,I�\RX�DUH�EX\LQJ�
D� FDU�� \RX� VKRXOG� NQRZ� DERXW� WKLV�´� ,I� WKH�
DXWKRU� FRQWLQXHV� E\� WHOOLQJ� XV� VRPHWKLQJ�
UHODWHG�WR�WKH�VDOH��WKH�WLH�LV�FDWDSKRULF��DQG�
ZH� H[SHFW� WKDW� ³WKLV´�ZLOO� UHIHU� QRW� WR� WKH�
QRXQ�³VDOH´�EXW�WR�VRPH�ODUJHU�XQLW��VXFK�DV�
GHWDLOV�DERXW�VSHFLDO�SULFHV�RU�IDFWRU�UHEDWHV� 
,Q�WKH�H[DPSOH��³WKLV�LV�ZK\�HVSULW�LV�D�OHDG�
HU� LQ� VSRUWV� IDVKLRQ�´� ZH� DVVXPH� WKDW� WKH�
UHIHUQW� KDV� DOUHDG\� EHHQ� HVWDEOLVKHG� IRU�
³WKLV´�WKH�WLH��WKHUHIRUH��LV�DQDSKRULF�� 
&RPSDUDWLYHV 
 $�FRPSDUDWLYH�FDQ�DOVR�SURYLGH�D�WLH�WR�
D� UHIHUHQW��0RVW� FRPSDUDWLYHV� DUH� XVHG� IRU�
DQDSKRULF� UHIHUHQFH��)RU� H[DPSOH�� ³,¶G� OLNH�
PRUH�´�,W�LV�OHVV�FRPPRQ�IRU�D�FRPSDUDWLYH�
WR� EH� XVHG� IRU� FDWDSKRULF� UHIHUHQFH� �L�H��� WR�
WLH�WKH�FRPSDUDWLYH�WR�D�QRXQ�LQ�WKH�IROORZ�
LQJ�FODXVH�RU�VHQWHQFH���EXW�KHUH�LV�DQ�H[DP�
SOH��³,�GHPDQG�WKH�EHVW��<RXU�VHUYLFH�OHDYHV�
PXFK�WR�EH�GHVLUHG�� 
6XEVWLWXWLRQ 
 $�VHFRQG�PDMRU�W\SH�RI�FRKHVLYH�GHYLFH�
WLH�LV�WKDW�RI�VXEVWLWXWLRQ��,Q�FRQVWUDFW�WR�UHI�
HUHQFH�� VXEVWLWXWLRQ� UHIHUV� QRW� WR� D� VSHFLILF�
HQWLW\� EXW� WR� D� FODVV� RI� LWHPV�� 6XEVWLWXWLRQ�
FDQ� KDYH� VXE-SDUWV�� 7KRVH� DUH� 1RPLQDO��
9HUEDO��DQG�&ODXVDO� 
(OOLSVLV 
(OOLSVLV� UHIHUV� WR� ³WKH� RPLVVLRQ� RI� DQ�
LWHP´��+DOOLGD\�DQG�+DVDQ������������WKDW�LV�
DOUHDG\�XQGHUVWRRG�IURP�WKH�DQWHFHGHQW�FRQ�
WH[W�� 7KH� UHODWLRQ� EHWZHHQ� VXEVWLWXWLRQ� DQG�
HOOLSVLV� LV� YHU\� FORVH� EHFDXVH� LW� LV� PHUHO\�
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WKDW� HOOLSVLV� LV� ³VXEVWLWXWLRQ´� E\� ]HUR� �����
:KDW� LV� HVVHQWLDO� LQ� HOOLSVLV� � LV� WKDW� VRPH�
HOHPHQWV�DUH�RPLWWHG�IURP�WKH�VXUIDFH� WH[W��
EXW� WKH\� DUH� VWLOO� XQGHUVWRRG�� 7KXV�� RPLV�
VLRQ�RI�WKHVH�HOHPHQWV�FDQ�EH�UHFRYHUHG�E\�
UHIHUULQJ� WR� DQ� HOHPHQW� LQ� WKH� SUHFHGLQJ�
WH[W��+DOOLGD\� DQG�+DVDQ� ����������� DVVHUW�
WKDW� WKHUH�DUH� WKUHH� W\SHV�RI� HOOLSVLV��QRPL�
QDO��YHUEDO��DQG�FODXVDO� 
&RQMXQFWLRQ 
 *HURW� DQG� :LJQHOO� ����������� DUJXH�
WKDW� FRQMXQFWLRQ� LV� WKH� VHPDQWLF� V\VWHP�
ZKHUHE\�VSHDNHUV�UHODWH�FODXVHV�LQ�WHUPV�RI�
WHPSRUDO� VHTXHQFH�� FRPSDULVRQ� DQG� DGGL�
WLRQ��8QOLNH� UHIHUHQFH�� VXEVWLWXWLRQ�� DQG�HO�
OLSVLV�� WKH� XVH� RI� FRQMXQFWLRQ� GRHV� QRW� LQ�
VWUXFW� WKH� UHDGHU� WR� VXSSO\� PLVVLQJ� LQIRU�
PDWLRQ�HLWKHU�E\�ORRNLQJ�IRU�LW�HOVHZKHUH�LQ�
WKH� WH[W� RU� E\� ILOOLQJ� VWUXFWXUDO� VORWV�� ,Q�
VWHDG��FRQMXQFWLRQ�VLJQDOV�WKH�ZD\�WKH�ZULW�
HU�ZDQWV�WKH�UHDGHU�WR�UHODWH�ZKDW�LV�DERXW�WR�
EH�VDLG�WR�ZKDW�KDV�EHHQ�VDLG�EHIRUH��+DOOL�
GD\� DQG�+DVVDQ� GHVFULEH� LW� DV� IROORZV�� ³,Q�
GHVFULELQJ� FRQMXQFWLRQ� DV� D� FRKHVLYH� GH�
YLFH�� ZH� DUH� IRFXVLQJ� DWWHQWLRQ� QRW� RQ� WKH�
VHPDQWLF� UHODWLRQ� DV� VXFK�� DV� UHDOL]HG�
WKURXJKRXW� WKH� JUDPPDU� RI� WKH� ODQJXDJH��
EXW�RQ�RQH�SDUWLFXODU�DVSHFW�RI�WKHP��QDPH�
O\�WKH�IXQFWLRQ�WKH\�KDYH�RI�UHODWLQJ�WR�HDFK�
RWKHU� OLQJXLVWLF� HOHPHQWV� WKDW�RFFXU� LQ� VXF�
FHVVLRQ� EXW� DUH� QRW� UHODWHG� E\� RWKHU�� VWUXF�
WXUDO�PHDQV´����+DOOLGD\�DQG�+DVVDQ��������
������+DOOLGD\� DQG� +DVDQ� ����������� VWDWH�
WKDW� FRQMXQFWLRQ� FDQ� EH� GLYLGHG� LQWR� DGGL�
WLYH��DGYHUVDWLYH��FDXVDO��WHPSRUDO�DQG�RWKHU�
FRQMXQFWLYH�LWHPV��FRQWLQXDWLYHV�� 
/H[LFDO�&RKHVLRQ� 
 /H[LFDO�FRKHVLRQ�UHIHUV�WR�UHODWLRQVKLSV�
EHWZHHQ�DQG�DPRQJ�ZRUGV�LQ�D�WH[W���*HURW�
DQG�:LJQHOO�������������,W�LQYROYHV�WKH�UHS�
HWLWLRQ�RI�D�QRXQ�SKUDVH��RU�WKH�XVH�RI�DQRWK�
HU�QRXQ�SKUDVH�ZKLFK�EHDUV�D�UHODWLRQ�WR�WKH�
DQWHFHGHQW� QRXQ� SKUDVH�� +DOOLGD\� DQG� +D�
VDQ������������GLYLGH�OH[LFDO�FRKHVLRQ�LQWR�
WZR�PDLQ� FDWHJRULHV�� UHLWHUDWLRQ� DQG� FROOR�
FDWLRQ�� 
D��5HLWHUDWLRQ� 
5HLWHUDWLRQ�LV�VXEGLYLGHG�LQWR�WKH�UHSHWLWLRQ�
RI�D�OH[LFDO�LWHP��WKH�XVH�RI�D�JHQHUDO�ZRUG�
WR� UHIHU�EDFN� WR�D� OH[LFDO� LWHP��DQG� WKH�XVH�
RI� D� V\QRQ\P�� RU� VXSHU� RUGLQDWH� WHUPV��
7KH\�ZLOO�EH�GLVFXVVHG�DV�IROORZV�� 
����5HSHWLWLRQ� 

5HVWDWH�WKH�VDPH�OH[LFDO�LWHP�LQ�D�ODWHU�SDUW�
RI�WKH�GLVFRXUVH�� 
)RU�([DPSOH�� 
7KHUH¶V�D�IORZHU�LQ�WKH�YDVH��7KH�IORZHU�ZDV�
ERXJKW� IURP�D�PDUNHW�� �7KH�ZRUG�IORZHU� LV�
UHSHDWHG�LQ�WKH�VHFRQG�VHQWHQFH� 
����*HQHUDO�1RXQV� 
*HQHUDO� QRXQV� DUH� XVHG� WR� UHIHU� EDFN� WR� D�
OH[LFDO� LWHP� VXFK� DV�� SHUVRQ�� SHRSOH�� PDQ��
ZRPDQ�IRU�KXPDQ�QRXQV�� WKLQJV��REMHFW� IRU�
LQDQLPDWH�� FRQFUHWH� FRXQWDEOH� QRXQV�� VWXII�
IRU� LQDQLPDWH�� FRQFUHWH� XQFRXQWDEOH�� SODFH�
IRU�ORFDWLRQ�«HWF�� 
)RU�([DPSOH�� 
7KH�FRPSXWHU� VKRXOG�EH� UHSODFHG��7KDW�ROG�
WKLQJ�ZRUNV� HUUDWLFDOO\�� � 7KH�ZRUG� WKLQJ� LV�
WKH�JHQHUDO�ZRUG�UHIHUULQJ�WR�FRPSXWHU�� 
����6\QRQ\P\� 
6\QRQ\P\�XVHG� WR�H[SUHVV� D� VLPLODU�PHDQ�
LQJ�RI�DQ�LWHP�� 
)RU�H[DPSOH�� 
+LV� MRE� LV� HQMR\DEOH�� +H� KDV� QHYHU� EHHQ�
ERUHG� ZLWK� KLV� ZRUN�� � 7KH� ZRUGV� MRE� DQG�
ZRUN�DUH�V\QRQ\PRXV�� 
����6XSHU�2UGLQDWLRQV� 
,W�LQYROYHV�WKH�XVH�RI�JHQHUDO�FODVV�ZRUGV�� 
)RU�([DPSOH�� 
³7KH\�ZHQW�WR�WKH�(PSRULXP��7KH�VKRSSLQJ�
PDOO�ZDV�ODUJH�DQG�KDG�D�ORW�RI�JRRGV���7KH�
QRXQ�SKUDVH�VKRSSLQJ�PDOO�LV�WKH�VXSHURUGL�
QDWHG�WHUP�UHIHUULQJ�WR�WKH�(PSRULXP´�� 
E��&ROORFDWLRQ� 
&ROORFDWLRQ� GHDOV� ZLWK� WKH� � DVVRFLDWLRQ� RI�
OH[LFDO� LWHPV� WKDW� UHJXODUO\� FR-RFFXU�
�+DOOLGD\� DQG� +DVDQ�� ����������� 6RPH� H[�
DPSOHV�DUH��³VKHHS´�DQG�³ZRRO´��³FRQJUHVV´�
DQG� ³SROLWLFLDQ´� RU� ³FROOHJH´� DQG�
³XQLYHUVLW\´�� � +DOOLGD\� DQG� +DVDQ�
����������� DVVHUW� WKDW� VXFK� SDWWHUQV� RFFXU�
IUHHO\�ERWK�ZLWKLQ�WKH�VDPH�VHQWHQFH�ERXQG�
DULHV� VLQFH� WKH\� DUH� LQGHSHQGHQW� RI� WKH�
JUDPPDWLFDO�VWUXFWXUH� 
 

���0HWKRG 

7KH�ZULWHU�FROOHFWHG�VRPH�SDUDJUDSK�ZULWLQJ�
WKDW� KDYH� WDNHQ� IURP� WKH� VWXGHQWV�� ,Q� WKLV�
FDVH�� LW�ZDV� DQDO\]HG� WKH� XVHV� RI� &RKHVLYH�
GHYLFHV� LQ� FRQVWUXFWLQJ�SDUDJUDSK��7KH� VWX�
GHQWV�DV�WKH�REMHFW�RI�WKH�UHVHDUFK�ZHUH�JLY�
HQ� VRPH� LQVWUXFWLRQV�� 7KH\� ZHUH� JRLQJ� WR�
ZULWH� VRPH� SDUDJUDSKV� EDVHG� RQ� WKH� WRSLF�
WKDW� GHWHUPLQHG�� $Q� HUURU� DQDO\VLV� DV� WKH�
FRQFHSW�ZDV�UHTXLUHG� LQ�WKH�FDVH�RI�DQDO\]�
LQJ�WKH�XVHV�DQG�LWV�HUURU�RI�FRKHVLYH�GHYLFH�
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DV�ZHOO�DV�LWV�GRPLQDW�WKDW�ZHUH�PDGH�XS�RI�
WKH�VWXGHQWV��(YHQ�WKHUH�ZHUH�WZR�ZD\V�WKDW�
DUH�XVHG��7KH�ILUVW�LV�WR�ILQG�RXW�WKH�XVHV�RI�
FRKHVLYH�GHYLFH��DQG�WKH�VHFRQG�LV�WR�LGHQWL�
I\�WKH�HUURUV�DQG�LWV�GRPLQDQW�WKDW�PDGH�E\�
WKH�VWXGHQWV��7KH�REMHFWV�RI�WKHVH�UHVHDUFKHV�
ZDV�WKH�VHYHQWK�VHPHVWHU�VWXGHQWV�WKDW�KDYH�
EHHQ� FKRVHQ� WR� FRQVWUXFWV� VRPH� SDUDJUDSK�
EDVHG�RQ�WKH�WLWOHV�ZHUH�JLYHQ� 
7KH� VXEMHFWV� RI� WKH� UHVHDUFK� ZHUH� WKH� VWX�
GHQWV� RI� 0RVOHP� 8QLYHUVLW\� RI� ,QGRQHVLD��
,Q�WKLV�UHVHDUFK��WKH�ZULWHU�WRRN�WKH�VHYHQWK�
VHPHVWHU�VWXGHQWV�RI�OHWWHU�IDFXOW\�WKDW�FRQ�
VLVWV� RI� ��� VWXGHQWV� DV� WKH� SRSXODWLRQ��7KH�
ZULWHU� ZDV� WDNHQ� ����� VWXGHQWV� WR� EH� WKH�
VDPSOH�UDQGRPO\�� 
'DWD� WKDW� ZHUH� QHHGHG� IURP� WKH� SDSHUV� RI�
WKH�SDUDJUDSK�GHVFULSWLRQV�RI�WKH�WRSLFV�WKDW�
KDYH�EHHQ�GHWHUPLQHG��%DVHG�RQ�WKH�FDWHJR�
ULHV�RI�WKH�GDWD��TXDOLWDWLYH�GDWD��&RKHVLRQ��
LQ� WKH�SDUDJUDSK�FRQVWUXFWLRQ�DQG�TXDQWLWD�
WLYH� GDWD� ZHUH� QHHGHG�� 6R�� WKRVH� W\SHV� RI�
GDWD�QHHG�VWDWLVWLFDO�DSSURDFK�DQG�QRQ�±�VWD�
WLVWLFDO� DSSURDFK�� 4XDOLWDWLYH� GDWD� ZDV� JRW�
DIWHU� FODVVLI\LQJ�� LGHQWLI\LQJ� DQG� JURXSLQJ�
WKH�XVHV�RI�FRKHVLYH�GHYLFH�WKDW�WDNHQ�LQ�WKH�
VDPSOH�RI�ZULWLQJ�SDUDJUDSK� 

 

���5HVXOW�DQG�'LVXFXVVLRQ 

WKH� UHVHDUFKHU� DQDO\]HV� DQG� H[SDLQV� WKH�
W\SHV�RI�HUURUV�RQ�WKH�XVH�RI�FRKHVLYH�GHYLF�
HV� DQG� WKH� GRPLQDQW� RI� HUURUV�PDGH� XS� RI�
WKH� VHYHQWK� VHPHVWHU� VWXGHQWV� RI� (QJOLVK�
'HSDUWPHQW� RI� /HWWHUV� )DFXOW\� DW� 0RVOHP�
8QLYHUVLW\� RI� ,QGRQHVLD� LQ� ZULWLQJ� SDUD�
JUDSK� 
7\SHV�RI�(UURU�RQ�7KH�8VH�RI�&RKHVLYH�'H�
YLFHV� 
$IWHU� DQDO\]LQJ� WKH� VWXGHQWV¶� SDUDJUDSKV��
WKH�UHVHDUFKHU� ILQGV�VRPH�HUURUV�RQ� WKH�XVH�
RI�FRKHVLYH�GHYLFHV��7KH�HUURUV�WKDW�RFFXU�LQ�
WKH�VWXGHQWV¶�SDUDJUDSK�ZULWLQJ�FRYHU�UHIHU�
HQFH�� FRQMXQFWLRQ�� DQG� OH[LFDO� FRKHVLRQ��
7KRVH� HUURUV� DUH� H[SODLQHG� IXUWKHU� E\� WKH�
UHVHDUFKHU�DV�IROORZV� 
D� 5HIHUHQFH� 
%DVHG�RQ�WKH�HVVD\V�DQDO\VLV��WKH�UHVHDUFKHU�
ILQGV�HUURUV�RI�UHIHUHQFH��7KRVH�HUURUV�RFFXU�
YDULRXVO\�� 7KH\� RFFXU� LQ� WKH� IRUP� RI�
GHPRQVWUDWLYH�UHIHUHQFH��FRPSDUDWLYH�UHIHU�
HQFH�DQG�SHUVRQDO�UHIHUHQFH� 
E� 6XEVWLWXWLRQ� 
7KHUH�LV�QR�HUURU�IRXQG�RQ�WKH�XVH�RI�VXEVWL�
WXWLRQ�� )RU� WKLV� UHDVRQ�� WKH� UHVHDUFKHU� QRW�

H[SODLQV� DQ\� IXUWKHU� IRU� WKLV� W\SH� RI� FRKH�
VLRQ� 
F� (OOLSVLV� 
,Q�WHUPV�RI�HUURUV�RQ�HOOLSVLV��WKH�UHVHDUFKHU�
DOVR�GRHV�QRW� ILQG� LW� LQ� WKH�VWXGHQWVÆ�HVVD\��
7KHUHIRUH�� VKH� GRHV� QRW� H[SODLQ� LW� DQ\� IXU�
WKHU�LQ�WKLV�SRLQW�RI�ILQGLQJ�� 
G��&RQMXQFWLRQ� 
)URP� WKH� VWXGHQWVÆ� HVVD\�� WKH� UHVHDUFKHU�
ILQGV�HUURUV�RQ� WKH�XVH�RI�DGGLWLYH�FRQMXQF�
WLRQ�� DGYHUVDWLYH� FRQMXQFWLRQ� DQG� FDXVDO�
FRQMXQFWLRQ�� (UURU� RQ� WKH� XVH� RI� WHPSRUDO�
FRQMXQFWLRQ�LV�QRW�IRXQG� 
H��/H[LFDO�&RKHVLRQ 
���(UURUV�RQ�WKH�XVH�RI�5HLWHUDWLRQ� 
D� 5HSHWLWLRQ 
(UURUV�RQ�WKH�XVH�RI�UHSHWLWLRQ�FDXVHG�E\�WKH�
VWXGHQWV�UHSHDWHGO\�XVHV�WKH�VDPH�ZRUG�VHY�
HUDO� WLPHV� WKDW�PDNH� WKDW�PDNH� WKH� WH[W�EH�
FRPHV�GXOO�DQG�PRQRWRQRXV� 
E� *HQHUDO�1RXQ� 
%HVLGHV� HUURUV� RQ� WKH� XVH� RI� UHSHWLWLRQ�� WKH�
UHVHDUFKHU� DOVR� ILQGV� (UURU� RQ� WKH� XVH� RI�
JHQHUDO�QRXQ� 
 

(UURUV�RQ�WKH�XVH�RI�&ROORFDWLRQ 
7KH� VWXGHQWV� FRPPLW� HUURUV� RQ� WKH� XVH� RI�
FROORFDWLRQ� ZKHQ� WKH\� KDYH� ZURQJ� FKRLFHV�
RI�YRFDEXODU\�� 
 

'HWHUPLQDQW�RI�(UURU 
7R�H[SODLQ�WKH�GRPLQDQW�RI�HUURUV�RQ�WKH�XVH�
RI�FRKHVLYH�GHYLFHV��WKH�UHVHDUFKHU�PDNHV�D�
WDEOH� WR� VKRZ� WKH� QXPEHU� RI� HUURUV� RQ� WKH�
XVH�RI�HDFK�W\SH�RI�FRKHVLYH�GHYLFHV� 
 

$�WRWDO�RI����HUURUV�DUH� LGHQWLILHG� LQ�WKH����
VWXGHQWVÆ�SDUDJUDSK��7KH�WDEOH�DERYH�VKRZV�
WKDW�UHIHUHQFH�KDG�WKH�KLJKHVW�SHUFHQWDJH�RI�
HUURUV������� IROORZHG�E\�FRQMXQFWLRQ������
DQG� OH[LFDO� FRKHVLYH� HUURUV�� ����� 7KH� JDS�
EHWZHHQ�UHIHUHQFH�DQG�WKH�RWKHU�WZR�FDWHJR�
ULHV�RI�HUURUV�VXJJHVWV�WKDW�WKH�IRUPHU�SRVHG�
WKH�PRVW�GLIILFXOW�IRU�WKH�VWXGHQWV�LQ�ZULWLQJ�
HVVD\V�� 6XEVWLWXWLRQ� DQG� HOOLSVLV� HUURUV� DUH�
QRW�IRXQG�� 
,Q�WKH�VXE-FDWHJRULHV�RI�UHIHUHQFH�HUURUV��WKH�
KLJKHVW� IUHTXHQF\� RI� HUURUV� FRPPLWWHG� E\�
WKH� VWXGHQWV� LV� RQ� WKH� XVH� RI� GHPRQVWUDWLYH�
UHIHUHQFH�������IROORZHG�E\�SHUVRQDO�UHIHU�
HQFH�� ���� DQG� FRPSDUDWLYH� UHIHUHQFH� ����
,Q� WKH� VXE-FDWHJRULHV� RI� FRQMXQFWLRQ�� WKH�
KLJKHVW�IUHTXHQF\�RI�HUURUV�LV�ERWK�RQ�DGGL�
WLYH�HUURUV�����DQG�DGYHUVDWLYH�HUURUV�������
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7KLV�LV�IROORZHG�E\�FDXVDO�HUURUV������,Q�WKH�
VXE� FDWHJRULHV� RI� OH[LFDO� FRKHVLRQ�� UHLWHUD�
WLRQ� KDV� WKH� KLJKHVW� IUHTXHQF\� RI� HUURUV��
����IROORZHG�E\�FROORFDWLRQ�HUURUV������ 
)URP�WKH�H[SODQDWLRQ�DERYH�� WKH�UHVHDUFKHU�
FRQFOXGHV� WKDW� WKH� ILUVW� GRPLQDQW� HUURU� LV�
UHIHUHQFH��WKH�VHFRQG�GRPLQDQW�HUURU�LV�FRQ�
MXQFWLRQ��DQG�WKH�ODVW�GRPLQDQW�HUURU�LV�OH[L�
FDO�FRKHVLRQ� 
 

&RQFOXVLRQ 

7KLV� UHVHDUFK�LQYHVWLJDWHV�FRKHVLYH�GHYLFHV�
HUURUV� LQ� 3DUDJUDSK� ZULWWHQ� E\� WKH� VHYHQWK�
VHPHVWHU�VWXGHQWV�RI�(QJOLVK�GHSDUWPHQW�RI�
/HWWHUV� )DFXOW\� DW� 0RVOHP� 8QLYHUVLW\� RI�
,QGRQHVLD��7KH�UHVXOWV�RI�WKLV�UHVHDUFK�DUH�DV�
IROORZV�� 
�� 7KHUH�DUH� ��� HUURUV� RQ� WKH� XVH� RI� FRKH�
VLYH� GHYLFHV� LGHQWLILHG� LQ� WKH� VWXGHQWVÆ�
SDUDJUDSK�� +RZHYHU�� WKHUH� LV� QR� HUURU�
IRXQG� RQ� WKH� XVH� RI� VXEVWLWXWLRQ� DQG�HO�
OLSVLV�� 

�� 7KH� W\SHV� RI� HUURUV� IRXQG� LQ� WKH� VWX�
GHQWVÆ�HVVD\�DUH�LQ�WKH�IRUP�RI�UHIHUHQFH��
FRQMXQFWLRQ�DQG�OH[LFDO�FRQMXQFWLRQ��7KH�
VWXGHQWV� FRPPLW� WKH� PRVW� UHIHUHQFH� HU�
URUV� RQ� WKH� XVH� RI� GHPRQVWUDWLYH� �����
SHUVRQDO� ����� DQG� FRPSDUDWLYH� ����
7KRVH� HUURUV� RFFXU� EHFDXVH� WKH� VWXGHQWV�
GR�QRW�NQRZ�WKH�IXQFWLRQ�DQG�XVH�RI�GHI�
LQLWH� DUWLFOH��$W� WKH� VDPH� WLPH�� WKH\� DUH�
QRW� DEOH� WR� XVH� UHIHUHQFH� FRKHVLRQ� WR�
PDLQWDLQ�UHIHUHQFH�FODULW\�DQG�FRQVLVWHQ�
F\�� ,Q� DGGLWLRQ��ZURQJ� FRPSDUDWLYHV� DUH�
XVHG� WR� VKRZ� FRPSDULVRQ�� ,Q� WKH� VXE-

FDWHJRULHV�RI�FRQMXQFWLRQ��WKH�UHVHDUFKHU�
ILQGV� 

�� (UURUV�RQ�WKH�XVH�RI�DGGLWLYH�FRQMXQFWLRQ�
���� DGYHUVDWLYH� FRQMXQFWLRQ� ���� DQG�
FDXVDO�FRQMXQFWLRQ�����(UURU�RQ� WKH�XVH�
RI� WHPSRUDO� FRQMXQFWLRQ� LV� QRW� IRXQG��
7KRVH� HUURUV� RFFXU� EHFDXVH� WKH� VWXGHQWV�
XVH�VLPSOH�DGGLWLYH�³DQG´� LQ� LQDSSURSUL�
DWH�GLVSRVLWLRQ��7KH\�DOVR�XVHG�DGYHUVD�
WLYH� IRU� DGGLQJ� WR� QHZ� RU� PRUH� LQIRU�
PDWLRQ��0RUHRYHU��WKH\�FRQIXVH�EHWZHHQ�
WKH� XVH� RI� ³EHFDXVH� RI´� DQG� ³EHFDXVH´��
7KHQ�LQ�WKH�VXE-FDWHJRULHV�RI�OH[LFDO�FR�
KHVLRQ�� UHLWHUDWLRQ� KDV� WKH� KLJKHVW� IUH�
TXHQF\�RI�HUURUV�����7KLV�LV�IROORZHG�E\�
HUURUV�RQ� WKH�XVH�RI�FROORFDWLRQ�����(U�
URUV� RQ� WKH� XVH� RI� UHLWHUDWLRQ� HVSHFLDOO\�
HUURUV� RQ� WKH� UHSHWLWLRQ� RI� WKH� VDPH�
ZRUGV� UHYHDO� WKDW� WKH� VWXGHQWV� DUH� QRW�

DEOH� WR�XVH�UHIHUHQFH�FRKHVLRQ��ZKHQ�UH�
TXLUHG�� )XUWKHUPRUH�� WKH\� DUH� XQDEOH� WR�
XVH� HOOLSVLV�� ZKHQ� QHFHVVDU\�� (UURUV� RQ�
WKH� XVH� RI� FROORFDWLRQ� LQGLFDWH� WKDW� WKH�
VWXGHQWV� KDYH� ODFN� YRFDEXODULHV� ZKLFK�
KDYH� UHVXOWHG� LQ� WKHLU� LQDELOLW\� WR� HODER�
UDWH�DQG�H[WHQG�LGHDV�XVLQJ�V\QRQ\PV�RU�
RWKHU�FRKHVLYH�GHYLFHV� 

�� $V� WKH� SHUFHQWDJH� RI� UHIHUHQFH� HUURUV� LV�
�����FRQMXQFWLRQ�HUURUV�LV�����DQG�OH[L�
FDO� FRKHVLRQ� HUURUV� LV� ����� WKH� UHV
 HDUFKHU� FRQFOXGHV� WKDW� WKH� ILUVW� GRPL�
QDQW�HUURU�LV�UHIHUHQFH��WKH�VHFRQG�GRPL�
QDQW� HUURU� LV� FRQMXQFWLRQ� DQG� WKH� ODVW�
GRPLQDQW�HUURU�LV�OH[LFDO�FRKHVLRQ�� 

 

5HIHUHQFH 
%URZQ��+��'RXJODV����������3ULQFLSOHV�RI�

/DQJXDJH�/HDUQLQJ�DQG�7HDFKLQJ��
1HZ�-HUVH\��3UHQWLFH�+DOO� 

*HURW��/���	�:LJQHOO��3�������������0DNLQJ�
6HQVH�RI�)XQFWLRQDO�*UDPPDU��$XV�
WUDOLD��$QWLSRGHDQ�(GXFDWLRQDO�(QWHU�
SULVHV� 

+DOOLGD\��0��$��.���	�+DVDQ��5����������&R�
KHVLRQ�LQ�(QJOLVK��/RQGRQ��/RQJPDQ� 

+RJXH��$QQ��������)LUVW�6WHS�LQ�$FDGHPLF�
:ULWLQJ��$GGLVRQ�±�:HVOH\�3XEOLVLQJ�
&RPSDQ\��,QF��/RQJPDQ�� 

0F&DUWK\��0�����������'LVFRXUVH�$QDO\VLV�
IRU�/DQJXDJH�7HDFKHUV��&DPEULGJH��
&DPEULGJH�8QLYHUVLW\�3UHVV� 

2VKLPD��$OLFH�DQG�+RJXH��$QQ����������,Q�
WURGXFWLRQ�WR�$FDGHPLF�:ULWLQJ��8QLW�
HG�6WDWHV��$GGLVRQ-:HVOH\�3XEOLVKLQJ�
&RPSDQ\��,QF� 

2[IRUG����������/HUQDU¶V�3RFNHW�'LFWLRQDU\��
2[IRUG�8QLYHUFLW\�3UHVV� 

5LFKDUG��-DFN��&������������(UURU�$QDO\VLV���
3HUVSHFWLYH�RQ�6HFRQG�/DQJXDJH�$F�
TXLVLWLRQ��/RQGRQ�/RQJPDQ�*URXS�
OWG��� 

6DWWD\DQWKDP��$�	�5DWDQDSLQ\RZRQJ��3��
������$QDO\VLV�RI�(UURUV�LQ�3DUDJUDSK�
ZULWLQJ�LQ�(QJOLVK�E\�WKH�ILUVW�\HDU�
PHGLFDO�VWXGHQWV�IURP�WKH�IRXU�PHGL�
FDO�VFKRROV�DW�0DKLGRO�8QLYHUVLW\��6L�
ODSRNDQ�8QLYHUVLW\�,QWHUQDWLRQDO�
-XUQDO������-���'RL�� 

6XNDQGDUUXPLGL����������0HWRGRORJL�
3HQHOLWLDQ���3HWXQMXN�3UDNWLV�8QWXN�
3HQHOLWL�3HPXOD��<RJ\DNDUWD��*DGMDK�
0DGD�8QLYHUVLW\�3UHVV� 
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:LMD\D��&DQQLH����������$�6WXG\�RI�FRKH�
VLRQ�LQ�WKH�HVVD\V�RI�VWXGHQWV�RI�ZULW�
LQJ�,9��RI�WKH�)DFXOW\�RI�/HWWHUV��3HWUD�
&KULVWLDQ�8QLYHUVLW\��6XUDED\D���3HWUD�
&KULVWLDQ�8QLYHUVLW\� 

=HPDFK��'RURWK\�(�	�5XPLVHN��/LVD�$��
������$FDGHPLF�:ULWLQJ�IURP�3DUD�
JUDSK�WR�(VVD\��/RQGRQ��0DFPLOODQ�
3UHVV 
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