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�
7KH� PDMRULW\� RI� UHVHDUFK� RQ� XVHU�

WHFKQRORJ\� DFFHSWDQFH�� H�J�� WHFKQRORJ\�
DFFHSWDQFH� PRGHO�� IRFXVHV� RQ� LQGLYLGXDO�
XVHUV¶� EHOLHIV�� DWWLWXGHV�� DQG� EHKDYLRUDO�
LQWHQWLRQV� WRZDUG� WHFKQRORJ\� XVH�� ,Q� WKLV�
SDSHU��ZH�DWWHPSW�WR�H[DPLQH�SULRU�UHVHDUFK�
RQ� XVHU� WHFKQRORJ\� DFFHSWDQFH� IURP� D�
PHWKRGRORJLFDO�DQJOH�E\�ERUURZLQJ�0DUNXV�
DQG�5REH\¶V�UHVHDUFK�IUDPHZRUN���������:H�
ILQG� WKDW� SULRU� VWXGLHV� XVXDOO\� WDNH�
WHFKQRORJ\� LPSHUDWLYH� SHUVSHFWLYH�� XVH�
YDULDQFH�WKHRULHV��DQG�HPSKDVL]H� WKH�PLFUR�
OHYHO� RI� DQDO\VLV�� 7KHUHIRUH�� ZH� SURSRVH� DQ�
³HPHUJHQW� SHUVSHFWLYH� ±� SURFHVV� WKHRULHV� ±�
PL[HG� OHYHO� RI� DQDO\VLV´� DSSURDFK� WR�
DQDO\]H� XVHU� WHFKQRORJ\� DFFHSWDQFH�� )URP�
WKLV� SHUVSHFWLYH�� D� QHZ� PRGHO� LV� SURSRVHG�
DQG� VHYHUDO� SURSRVLWLRQV� DUH� GHULYHG� DQG�
GLVFXVVHG��7KLV�VWXG\�GUDZV�RQ�VHYHUDO�SULRU�
WKHRULHV�DQG�PRGHOV��VXFK�DV�WKH�WHFKQRORJ\�
DFFHSWDQFH� PRGHO�� FRPSXWHU� VHOI�HIILFDF\�
DQG� WKH� WDVN�WHFKQRORJ\� ILW� PRGHO�� EXW�
UHDVVHPEOHV�WKHP�LQ�D�QRYHO�ZD\��7KH�SDSHU�
FRQFOXGHV� ZLWK� WKH� UHVHDUFK� DQG� SUDFWLFDO�
LPSOLFDWLRQV�� �
�
�

���,QWURGXFWLRQ�
�

$� YDULHW\� RI� PRGHOV� KDYH�EHHQ� GHYHORSHG�
WR� H[SODLQ� ,7� DFFHSWDQFH�� $PRQJ� WKHP��

7HFKQRORJ\� $FFHSWDQFH� 0RGHO� �7$0�� LV�
WKH� PRVW� ZHOO� NQRZQ� �7D\ORU� DQG� 7RGG��

����E��� 2YHUDOO�� 7$0� LV� VHHQ� DV� D� JRRG�
SDUVLPRQLRXV�PRGHO� WR�SUHGLFW�DQG�PHDVXUH�

XVHU�WHFKQRORJ\�DFFHSWDQFH��7KH�UHVHDUFK�RQ�
7$0�KDV�EHHQ�SUROLIHUDWLQJ�IRU�PDQ\�\HDUV��
ZKLFK� KDV� PDGH� VLJQLILFDQW� FRQWULEXWLRQ� WR�

RXU� XQGHUVWDQGLQJ� RI� XVHU� WHFKQRORJ\�
DFFHSWDQFH��7\SLFDOO\��7$0�FDQ�DFFRXQW�IRU�

���� RI� YDULDQFH� LQ� XVHU� WHFKQRORJ\�

DFFHSWDQFH�� &RPSDUHG� ZLWK� RWKHU� PRGHOV��
H�J�� 7KHRU\� RI� 3ODQQHG� %HKDYLRU� �73%���
7$0� SHUIRUPV� MXVW� VOLJKWO\� EHWWHU� �7D\ORU�

DQG� 7RGG�� ����D��� ,Q� DGGLWLRQ�� WKH�
UHODWLRQVKLSV�ZLWKLQ�7$0�KDYH�VKRZQ�VRPH�

LQFRQVLVWHQF\� DPRQJ� PDQ\� 7$0� VWXGLHV�
�H�J��6XQ���������

2QH� RI� WKH� PRWLYDWLRQV� RI� WKLV� VWXG\� LV� WR�

H[SORUH� WKH�H[LVWLQJ� LQFRQVLVWHQFLHV� LQ�SULRU�
UHVHDUFK� RQ� 7$0�� 6HYHUDO� UHVHDUFKHUV� VWDUW�

WR�TXHVWLRQ�WKH�JHQHUDOL]DELOLW\�RI�7$0��H�J��
6WUDXE��HW�DO���������7D\ORU�DQG�7RGG������E��
9HQNDWHVK�� DQG� 0RUULV�� ������� 6RPH�

PRGHUDWLQJ� IDFWRUV� KDYH� EHHQ� LGHQWLILHG��
ZKLFK� PD\� DFFRXQW� IRU� WKH� LQFRQVLVWHQFLHV��

+RZHYHU�� WKHVH� DWWHPSWV� PRVWO\� WDNH� WKH�
PLFUR�OHYHO� RI� DQDO\VLV�� 7KH� RWKHU� WZR�
SRVVLEOH� OHYHOV� RI� DQDO\VLV� DUH� PDFUR�� DQG�

PL[HG� OHYHOV� �0DUNXV� DQG� 5REH\�� �������
(DFK� RI� WKHVH� WKUHH� KDV� LWV� RZQ� DGYDQWDJHV�

DQG� GLVDGYDQWDJHV�� 7KH� OHYHO� RI� DQDO\VLV� LV�
RQO\� RQH� DVSHFW� RI� 0DUNXV� DQG� 5REH\¶V�
FDXVDO�VWUXFWXUH���������$SDUW�IURP�WKH�OHYHO�

RI� DQDO\VLV�� FDXVDO� DJHQF\� DQG� ORJLFDO�
VWUXFWXUH� DUH� DOVR� LPSRUWDQW�� ([DPLQLQJ� WKH�

LQFRQVLVWHQFLHV� IURP� DOO� WKH� WKUHH� DVSHFWV�
PD\� JLYH� XV� VRPH� QHZ� LQGLFDWLRQV� DERXW�

XVHU� WHFKQRORJ\� DFFHSWDQFH�� 7KHUHIRUH�� WKH�
REMHFWLYH� RI� WKLV� SDSHU� LV� WR� H[SODLQ� WKH�
H[LVWLQJ� LQFRQVLVWHQFLHV� LQ� SULRU� UHVHDUFK�

IURP� D� QHZ� PHWKRGRORJLFDO� SHUVSHFWLYH��
7KLV�OHDGV�WR�WKH�VWXG\¶V�UHVHDUFK�TXHVWLRQV��

�
54� ��� :KDW� DUH� WKH� PHWKRGRORJLFDO�

SHUVSHFWLYHV�RI�WKH�SULRU�UHVHDUFK�RQ�
WHFKQRORJ\�DFFHSWDQFH"� �

54����:KDW�LV�DQ�DOWHUQDWLYH�PHWKRGRORJ\�
WKDW� PD\� H[SODLQ� WKH� OLPLWDWLRQV� DQG�
LQFRQVLVWHQFLHV�RI�WKH�SULRU�UHVHDUFK"�

54� ��� +RZ� FDQ� WKLV� PHWKRGRORJLFDO�
SHUVSHFWLYH� KHOS� XV� WR� XQGHUVWDQG�
XVHU�WHFKQRORJ\�DFFHSWDQFH"�

�



7KH�FRQWULEXWLRQ�RI� WKLV�VWXG\�LV� WZR�IROG��
���� E\� H[DPLQLQJ� H[LVWLQJ� VWXGLHV� DQG� WKH�

LQFRQVLVWHQFLHV�IURP�D�PHWKRGRORJLFDO�DQJOH��
ZH� VKHG� QHZ� OLJKW� RQ� WKH� OLPLWDWLRQV� DQG�

SRWHQWLDO� LPSURYHPHQW� RI� DQ� LPSRUWDQW�
UHVHDUFK�DUHD������7KH�QHZ�DSSURDFK�DQG�WKH�
FRUUHVSRQGLQJ� SURSRVLWLRQV� FDQ� OHDG� WR�

IXWXUH�VWXGLHV�RQ�XVHU�WHFKQRORJ\�DFFHSWDQFH��
�

���0HWKRG�

�
7KH� IROORZLQJ� ,6� MRXUQDOV� ZHUH� VHDUFKHG�

V\VWHPDWLFDOO\� LQ� RUGHU� WR� LGHQWLI\�

UHSUHVHQWDWLYH� VWXGLHV� RQ� WHFKQRORJ\�
DFFHSWDQFH�� 'HFLVLRQ� 6FLHQFH�� 'HFLVLRQ�
6XSSRUW� 6\VWHPV�� ,QWHUQDWLRQDO� -RXUQDO� RI�
+XPDQ�&RPSXWHU� 6WXGLHV� �,QWHUQDWLRQDO�
-RXUQDO� RI� 0DQ�0DFKLQH� 6WXGLHV���
,QIRUPDWLRQ� 6\VWHPV� 5HVHDUFK�� ,QIRUPDWLRQ�
	� 0DQDJHPHQW�� -RXUQDO� RI� 0DQDJHPHQW�
,QIRUPDWLRQ� 6\VWHPV�� 0DQDJHPHQW� 6FLHQFH��
0,6� 4XDUWHUO\�� 20(*$� ,QWHUQDWLRQDO�
-RXUQDO�RI�0DQDJHPHQW�6FLHQFH��)LQDOO\��ZH�
VHOHFWHG� ��� DUWLFOHV� �7DEOH� ��� E\� WKH�
IROORZLQJ� FULWHULD�� ���� WKH� DUWLFOHV� DUH�

HPSLULFDO� UHVHDUFK�� ���� XVHU� WHFKQRORJ\�
DFFHSWDQFH� UHFHLYHV� VXEVWDQWLYH�

FRQVLGHUDWLRQ�� DQG� ���� WKH� UHVXOWV� DUH�
FRPSOHWH�DQG�GLVFXVVHG�LQ�GHWDLOV��

�

���$�5HYLHZ�DQG�0HWKRGRORJLFDO�

$QDO\VLV�RI�3ULRU�5HVHDUFK�
�

����� 0DUDNXV� DQG� 5REH\¶V� ³&DXVDO�

6WUXFWXUH´�
�

� � 7R�EURDGHQ�RXU�YLHZ�RI�XVHU�WHFKQRORJ\�

DFFHSWDQFH�� ZH� H[DPLQH� H[LVWLQJ� VWXGLHV�
IURP�D�PHWKRGRORJLFDO�SHUVSHFWLYH��+HUH�ZH�

XVH� 0DUNXV� DQG� 5REH\¶V� ������� ³FDXVDO�
VWUXFWXUH´� DV� WKH� PDMRU� PHWKRG� WR� DQDO\]H�
SULRU�VWXGLHV�� �

7KHUH� DUH� WKUHH� GLPHQVLRQV� LQ� WKH� FDXVDO�
VWUXFWXUH� WKHRU\�� FDXVDO� DJHQF\�� ORJLFDO�

VWUXFWXUH��DQG�OHYHO�RI�DQDO\VLV��
&DXVDO� DJHQF\�� &DXVDO� DJHQF\� UHIHUV� WR�

³EHOLHIV� DERXW� WKH� QDWXUH� RI� FDXVDOLW\��
ZKHWKHU� H[WHUQDO� IRUFHV� FDXVH� FKDQJHV��
ZKHWKHU� SHRSOH� DFW� SXUSRVHIXOO\� WR�

DFFRPSOLVK� LQWHQGHG� REMHFWLYHV�� RU� ZKHWKHU�

FKDQJHV� HPHUJH� XQSUHGLFWDEO\� IURP� WKH�
LQWHUDFWLRQ�RI�SHRSOH�DQG�HYHQWV´� � �0DUNXV�

DQG� 5REH\�� ������ S�� ������ 7KHUH� DUH� WKUHH�
W\SHV� RI� FDXVDO� DJHQF\�� WHFKQRORJLFDO�

LPSHUDWLYH�� RUJDQL]DWLRQDO� LPSHUDWLYH�� DQG�
HPHUJHQW� SHUVSHFWLYH�� 7KH� SHUVSHFWLYH� RI�
WHFKQRORJLFDO� LPSHUDWLYH� YLHZV� WHFKQRORJ\�

DV� DQ� H[RJHQRXV� IRUFH� WKDW� GHWHUPLQHV� WKH�
EHKDYLRU�RI�LQGLYLGXDOV�DQG�RUJDQL]DWLRQV��,Q�

FRQWUDVW�� WKH� SHUVSHFWLYH� RI� RUJDQL]DWLRQDO�
LPSHUDWLYH� DUJXHV� WKDW� KXPDQ� DFWRUV� GHVLJQ�
LQIRUPDWLRQ�V\VWHPV�WR�VDWLVI\�RUJDQL]DWLRQDO�

QHHGV� IRU� LQIRUPDWLRQ�� 7KH� HPHUJHQW�
SHUVSHFWLYH�� KRZHYHU�� KROGV� WKDW� WKH� XVHV�

DQG�FRQVHTXHQFHV�RI�LQIRUPDWLRQ�WHFKQRORJ\�
HPHUJH� XQSUHGLFWDEO\� IURP� FRPSOH[� VRFLDO�

LQWHUDFWLRQV��0DUNXV�DQG�5REH\���������
/RJLFDO�VWUXFWXUH��,W�FRQFHUQV�WKH�ORJLFDO�

IRUPXODWLRQ�RI�WKH�WKHRUHWLFDO�DUJXPHQW��7KH�

GLVWLQFWLRQ� LQ� WKHRUHWLFDO� VWUXFWXUH� EHWZHHQ�
YDULDQFH�DQG�SURFHVV�WKHRULHV�LV�DQDORJRXV�WR�

WKH� GLVWLQFWLRQ� EHWZHHQ� FURVV�VHFWLRQDO� DQG�
ORQJLWXGLQDO� UHVHDUFK� PHWKRGRORJLHV�
�0DUNXV� DQG� 5REH\�� ������� :KLOH� YDULDQFH�

WKHRULHV� PDLQO\� FRQFHUQ� SUHGLFWLQJ� WKH�
RXWFRPH�E\�XVLQJ�FHUWDLQ�SUHGLFWRUV��SURFHVV�

WKHRULHV� IRFXV� PRUH� RQ� WKH� GHYHORSPHQW� RI�
WKH�RXWFRPH�� �

/HYHOV� RI� DQDO\VLV�� 7KUHH� OHYHOV� RI�

DQDO\VLV�� PDFUR�� PLFUR� DQG� PL[HG�� KDYH�
EHHQ�LGHQWLILHG�E\�0DUNXV�DQG�5REH\���������

3URSRQHQWV� RI� PDFUR�OHYHO� DQDO\VLV� H[SODLQ�
VRFLDO� SKHQRPHQD� ZLWKRXW� DSSO\LQJ� VXFK�
FRQFHSWV�DV�LQGLYLGXDO�SHUFHSWLRQV��DWWLWXGHV��

LQWHQWLRQ�� DQG� VR� RQ�� ,Q� FRQWUDVW�� WKH� EDVLF�
ORJLF�RI�PLFUR�OHYHO�RI�DQDO\VLV�LV�WKDW�VRFLDO�

FROOHFWLYHV�FRQVLVW�RI�LQGLYLGXDOV��DQG�PDFUR�
FRQFHSWV� OLNH� RUJDQL]DWLRQDO� VWUXFWXUH� DUH�
SHUPLVVLEOH� RQO\� ZKHQ� LW� LV� SRVVLEOH� WR�

JURXQG�WKHP�LQ�WKH�LQGLYLGXDO�EHKDYLRUV�DQG�
WKH� PLFUR�OHYHO� HYHQWV� DQG� SURFHVVHV� WKDW�

FRPSULVH� WKHP� �3IHIIHU�� ������� 7KH� PL[HG�
OHYHO� RI� DQDO\VLV�� KRZHYHU�� HPEUDFHV� ERWK�

PDFUR� DQG� PLFUR� FRQFHSWV�� ³:KLOH� WKH�
PL[HG�OHYHO� VWUDWHJ\� SUHVHUYHV� PDFUR�OHYHO�
FRQFHSWV�� LW� JURXQGV� WKHVH� FRQFHSWV� LQ�

LQGLYLGXDO� SXUSRVHV� DQG� EHKDYLRU� DQG� VR�
UHPDLQV� ³PHWKRGRORJLFDOO\� LQGLYLGXDOLVW´�

�&ROHPDQ�������´��0DUNXV�DQG�5REH\��������
S�������

�



����� $� 0HWKRGRORJLFDO� $QDO\VLV� RI� 3ULRU�

5HVHDUFK�

�

�
�

7DEOH����WKH�PHWKRGRORJLFDO�DQDO\VLV�RI�H[LVWLQJ�7$0�UHVHDUFKHV�

$UWLFOH�,'� &DXVDO�

$JHQF\�

/RJLFDO�

VWUXFWXUH�

/HYHO� RI�

DQDO\VLV�

$UWLFOH�,'� &DXVDO�

$JHQF\�

/RJLFDO�

6WUXFWXUH�

/HYHO� RI�

DQDO\VLV�

'DYLV������� 7HFK��
,PSHUDWLYH
�

3URFHVV�
WKHRU\� �

0LFUR� $JDUZDO� 	�
3UDVDG�������

7HFK�
LPSHUDWLYH� �

9DULDQFH�
WKHRU\�

0LFUR�

'DYLV�HW�DO�������� 7HFK�
LPSHUDWLYH�

3URFHVV�
WKHRU\�

0LFUR� 'LVKDZ� 	�
6WURQJ�������

(PHUJHQW�
SHUVSHFWLYH�

9DULDQFH�
7KHRU\�

0LFUR�

0DWKLHVRQ������� 7HFK�
LPSHUDWLYH�

3URFHVV�
WKHRU\�

0LFUR� +X�� HW� DO���
�����

7HFK�
LPSHUDWLYH�

9DULDQFH�
WKHRU\�

0L[HG�

$GDPV� HW� DO���
�����

7HFK�
LPSHUDWLYH�

9DULDQFH�
WKHRU\�

0LFUR� .DUDKDQQD�
	� 6WUDXE��
�����

7HFK�
LPSHUDWLYH�

9DULDQFH�
WKHRU\�

0LFUR�

6]DMQD������� 7HFK�

LPSHUDWLYH� �

9DULDQFH�

WKHRU\�

0LFUR� /XFDV� 	�

6SLWOHU�������

7HFK�

LPSHUDWLYH�

9DULDQFH�

WKHRU\�

0LFUR�

.HLO�HW�DO�������� 7HFK�
LPSHUDWLYH� �

3URFHVV�
WKHRU\�

0L[HG� 7HR� HW� DO���
�����

7HFK�
LPSHUDWLYH�

9DULDQFH�
WKHRU\�

0LFUR�

7D\ORU� 	� 7RGG��

����D�

7HFK�

LPSHUDWLYH�

9DULDQFH�

WKHRU\�

0LFUR� 9HQNDWHVK��

�����

7HFK�

LPSHUDWLYH�

3URFHVV�

WKHRU\�

0LFUR�

7D\ORU� 	� 7RGG��
����E�

7HFK�
LPSHUDWLYH�

3URFHVV�
WKHRU\�

0LFUR� &KHXQJ� HW�
DO��������

7HFK�
LPSHDUWLYH�

9DULDQFH�
WKHRU\�

0L[HG�

&KDX������� 7HFK�

LPSHUDWLYH�

9DULDQFH�

WKHRU\�

0LFUR� 9HQNDWHVK� 	�

'DYLV�������

7HFK�

LPSHUDWLYH�

3URFHVV�

WKHRU\�

0LFUR�

'DYLV� 	�
9HQNDWHVK�������

7HFK�
LPSHUDWLYH�

3URFHVV� �
WKHRU\�

0LFUR� 9HQNDWHVK� 	�
0RUULV�������

7HFK�
LPSHUDWLYH�

9DULDQFH�
WKHRU\�

0LFUR�

9HQNDWHVK� 	�

'DYLV�������

7HFK�

LPSHUDWLYH�

9DULDQFH�

WKHRU\�

0LFUR� 0RUULV� 	�

7XUQHU�������

7HFK�

LPSHUDWLYH�

3URFHVV�

WKHRU\�

0LFUR�

6]DMQD������� 7HFK�
LPSHUDWLYH�

3URFHVV�
WKHRU\�

0LFUR� &KDX� 	� +X��
����D�

7HFK�
LPSHUDWLYH�

9DULDQFH�
WKHRU\�

0L[HG�

*HIHQ� 	� 6WUDXE��

�����

7HFK�

LPSHUDWLYH�

3URFHVV�

WKHRU\�

0LFUR� &KDX� 	� +X��

����E�

7HFK�

LPSHUDWLYH�

9DULDQFH�

WKHRU\�

0L[HG�

,JEDULD� 	� 7DQ��
�����

7HFK�
LPSHUDWLYH� �

9DULDQFH�
WKHRU\�

0LFUR� &KHQ�HW� � DO���
�����

7HFK�
LPSHUDWLYH�

9DULDQFH�
WKHRU\�

0LFUR�

,JEDULD� HW� DO���

�����

(PHUJHQW�

SHUVSHFWLYH�

3URFHVV�

WKHRU\�

0LFUR� +DFNEDUWK� HW�

DO��������

7HFK�

LPSHUDWLYH�

3URFHVV�

WKHRU\�

0LFUR�

6WUDXE� HW� DO���
�����

7HFK�
LPSHUDWLYH�

9DULDQFH�
WKHRU\�

0L[HG� � � � �

�

7DEOH� �� VXPPDUL]HV� WKH� PHWKRGRORJLFDO�
DQDO\VHV� RI� SULRU� VWXGLHV� EDVHG� RQ� 0DUNXV�

DQG�5REH\¶V�³FDXVDO�VWUXFWXUH´�IUDPHZRUN��
&DXVDO� $JHQF\�� 7DEOH� �� LQGLFDWHV� SULRU�

VWXGLHV� DUH� PDLQO\� IURP� WHFKQRORJLFDO�

LPSHUDWLYH� SHUVSHFWLYH�� 7KH� PDMRU� HIIRUWV�
DUH� WR� LGHQWLI\� WKH� DQWHFHGHQWV� RI� WKH�

LQGLYLGXDO¶V�SHUFHSWLRQV��VD\�WKH�DQWHFHGHQWV�
RI� DWWLWXGH�� SHUFHLYHG� XVHIXOQHVV� DQG�

SHUFHLYHG� HDVH� RI� XVH� �H�J�� 9HQNDWHVK� DQG�
'DYLV�� ������ 9HQNDWHVK� DQG� 'DYLV�� �������
)RU� H[DPSOH�� LQ� WKH� RULJLQDO� 7$0�� WKH�

WHFKQLFDO� IDFWRUV� DUH� GHVFULEHG� DV� ³H[WHUQDO�
IDFWRUV´� WKDW� FDQ� LQIOXHQFH� XVHU¶V�

SHUFHSWLRQV�DQG�VXEVHTXHQWO\�LQIOXHQFH�WKHLU�
DWWLWXGH�� ,Q� 7$0�� WKH� UHODWLRQ� EHWZHHQ�
WHFKQRORJ\� DQG� LQGLYLGXDOV�� DQG�

RUJDQL]DWLRQV� LV� RQH�ZD\�� MXVW� IURP�
WHFKQRORJ\�WR�LQGLYLGXDOV��:H�DUJXH�WKDW�WKH�

LQWHUDFWLRQ� EHWZHHQ� WHFKQRORJLFDO� VSULW� DQG�
RUJDQL]DWLRQDO� VWUXFWXUHV� PD\� LQIOXHQFH�
LQGLYLGXDO� SHUFHSWLRQV�� 7KH� HPHUJHQW�

SHUVSHFWLYH� PD\� EH� PRUH� DSSURSULDWH� IRU�
WHFKQRORJ\�DFFHSWDQFH�UHVHDUFK�� � �

/RJLFDO� 6WUXFWXUH�� :KLOH� PRVW� SULRU�
UHVHDUFK� XVHG� YDULDQFH� WKHRULHV�� WKHUH� ZHUH�

VWLOO� VRPH� UHVHDUFKHUV� ZKR� XVHG� SURFHVV�
WKHRULHV��)RU�H[DPSOH��9HQNDWHVK�DQG�'DYLV�
������� FRQGXFWHG� D� ORQJLWXGLQDO� UHVHDUFK�

DQG� IRXQG� WKH� FKDQJLQJ� HIIHFWV� RI� WKH�
DQWHFHGHQWV�RI�SHUFHLYHG�XVHIXOQHVV��2QH�RI�

WKH� PDMRU� DGYDQWDJHV� RI� WKH� SURFHVV� WKHRU\�
LV�WKDW�LW�UHWDLQV�WKH�HPSLULFDO�ILGHOLW\�RI�WKH�
HPHUJHQW� SHUVSHFWLYH� ZKHQ� SUHVHUYLQJ� WKH�



SUHGLFWDELOLW\� DQG� JHQHUDOL]DELOLW\� �0DUNXV�
DQG� 5REH\�� ������� &RQVLGHULQJ� WKH�

FRPSOH[LW\� RI� KXPDQ� EHKDYLRU�� KHQFH��
SURFHVV� WKHRULHV� PD\� EH� PRUH� DSSURSULDWH�

IRU� WKH� UHVHDUFK� RQ� XVHU� WHFKQRORJ\�
DFFHSWDQFH��

/HYHO� RI� $QDO\VLV�� 3ULRU� UHVHDUFK� PDLQO\�

IRFXVHV� RQ� LQGLYLGXDO� SHUFHSWLRQ� DW� WKH�
PLFUR�OHYHO� RI� DQDO\VLV�� 6RPHWLPHV�� WKH\�

WRRN� FRQWH[WXDO� IDFWRUV� LQWR� DFFRXQW� �H�J��
7D\ORU� DQG� 7RGG�� ����E�� 9HQNDWHVK� DQG�
0RUULV��������&KDX�DQG�+X������D������E���

7KH� PL[HG� OHYHO� RI� DQDO\VLV�� DV� &ROHPDQ�
VDLG�� LV� ³QRW� WR� UHPDLQ� DW� WKH� PDFUR�VRFLDO�

OHYHO� EXW� WR� PRYH� GRZQ� WR� WKH� OHYHO� RI�
LQGLYLGXDO� DFWLRQV� DQG� EDFN� XS� DJDLQ´� �

�&ROHPDQ�� ������ S�� ������� 6R� WKH� PL[HG�
OHYHO� RI� DQDO\VLV� VKRXOG� EH� DSSURSULDWH� WR�
EULGJH� WKH� JDSV� EHWZHHQ�RUJDQL]DWLRQDO� DQG�

LQGLYLGXDO�FRQFHSWV�� �
:H� VXPPDUL]H� WKH� ROG� DQG� QHZ�

PHWKRGRORJLHV� LQ� )LJXUH� ��� 7KH� VROLG� OLQH�
UHSUHVHQWV� WKH�QHZ�SHUVSHFWLYH�VXJJHVWHG� LQ�
WKLV�VWXG\�DQG�WKH�GDVKHG�OLQHV�UHSUHVHQW�WKH�

SHUVSHFWLYH�JHQHUDOO\�XVHG�LQ�SULRU�UHVHDUFK��
%DVHG�RQ�DERYH�GLVFXVVLRQV��ZH�SURSRVH�DQ�

³HPHUJHQW� SHUVSHFWLYH� ±� SURFHVV� WKHRULHV� ±�
PL[HG�OHYHO� RI� DQDO\VLV´� DSSURDFK� WR� VWXG\�
XVHU�WHFKQRORJ\�DFFHSWDQFH�LQ�RUJDQL]DWLRQV�

DQG�RWKHU�FRQWH[WV�� �

�
)LJXUH����7KH�PDSSLQJ�RI�ROG�DQG�QHZ�PHWKRGRORJLHV�

�

���$Q�1HZ�$SSURDFK�DQG�3URSRVLWLRQV�
�

:H� RXWOLQH� WKH� QHZ� PRGHO� LQ� )LJXUH� ���
ZKLFK� LV� EDVHG� RQ� WKH� QHZ� PHWKRGRORJLFDO�
SHUVSHFWLYH��7KUHH�RYDOV� UHSUHVHQW� WKH� WKUHH�

EDVLF� XQLWV� LQ� WKH� DSSURDFK�� WHFKQRORJ\��
RUJDQL]DWLRQ�� DQG� LQGLYLGXDOV�� (PHUJHQW�

SHUVSHFWLYH� LV� UHIOHFWHG� E\� WKH� WKUHH� GRXEOH�
DUURZV� LQ� WKH� PLGGOH� RI� )LJXUH� ��� ZKLFK�
PHDQV� WKH� LQWHUDFWLRQV� DPRQJ� WHFKQRORJLHV��

RUJDQL]DWLRQV�� DQG� LQGLYLGXDOV�� 7KH�
H[SHULHQFH�IHHGEDFNV� DUURZV� UHIOHFW� WKH�

SURFHVV�WKHRULHV��7KH�LQFOXVLRQ�RI�LQGLYLGXDO�
DQG� RUJDQL]DWLRQV� LQ� WKLV� QHZ� DSSURDFK�

VLPXOWDQHRXVO\� PHDQV� WKH� PL[HG�OHYHO� RI�
DQDO\VLV�� 7KH� OLQNV� EHWZHHQ� WKH� WHFKQRORJ\�
DFFHSWDQFH� PRGHO� �7$0��� WDVN�WHFKQRORJ\�

ILW��77)��DQG�FRPSXWHU�VHOI�HIILFDF\��&6(���
WKUHH� QRWDEOH� PRGHOV� RI� XVHU� WHFKQRORJ\�

DFFHSWDQFH�� FDQ� EH� HDVLO\� LGHQWLILHG� LQ� WKH�
QHZ�DSSURDFK�� �

�
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7KLV� QHZ� DSSURDFK� OHDGV� WR� VHYHUDO�
SURSRVLWLRQV�DV�IROORZV�� �

�

����� 3URSRVLWLRQV� IURP� WKH� HPHUJHQW�

SHUVSHFWLYH�

�
7KH� HPHUJHQW� SHUVSHFWLYH� IRFXVHV� RQ� WKH�

LQWHUDFWLRQV�DPRQJ�WHFKQRORJLHV��LQGLYLGXDOV�
DQG�RUJDQL]DWLRQV��)URP�WKLV�SHUVSHFWLYH��WKH�

RUJDQL]DWLRQDO� DQG� WHFKQRORJLFDO� UHDGLQHVV��
ZKLFK�UHIHU� WR� WKH� LPSOHPHQWDWLRQ�JDSV�DQG�
WUDQVLWLRQDO� VXSSRUWV� UHVSHFWLYHO\� LQ� &KDX¶V�

UHVHDUFK� �������� LQIOXHQFH� XVHU� DFFHSWDQFH��
2UJDQL]DWLRQDO� FRQWLQJHQF\� WKHRULHV�

�*DOEUDLWK��������9DQ�GH�9HQ�DQG�'HOEHFT��
������ 9DQ� GH� 9HQ� DQG� %UD]LQ�� ������ FDQ�

SURYLGH� VRPH� LPSOLFDWLRQV�� :KLOH�
FRQWLQJHQF\� WKHRULVWV� DUJXH� WKDW�
RUJDQL]DWLRQ¶V� VWUXFWXUH� PXVW� ³ILW´� LWV�

RUJDQL]DWLRQDO� FRQWH[W�� WKH� WHFKQRORJ\�PXVW�
ILW� RUJDQL]DWLRQDO� JRDOV� VLPLODUO\�� 7KH� JDSV�

EHWZHHQ� RUJDQL]DWLRQDO� JRDOV� DQG�
WHFKQRORJLFDO�IXQFWLRQV�LQIOXHQFH�XVHIXOQHVV�
DQG�HDVH�RI�XVH��7KHUHIRUH��ZH�SURSRVH�WKDW�� �

�
3��D�� 7KH� JDSV� EHWZHHQ� RUJDQL]DWLRQDO�

JRDOV� DQG� V\VWHP� IXQFWLRQV� LQIOXHQFH� WKH�
SHUFHLYHG� XVHIXOQHVV� DQG� SHUFHLYHG� HDVH� RI�
XVH�� � �

�
0RUH� VSHFLILFDOO\�� ZH� FDQ� DOVR� UHIHU� WR�

WDVN�WHFKQRORJ\� ILW� PRGHO� �*RRGKXH�� ������
*RRGKXH� DQG� 7KRPSVRQ�� ������ =LJXUV� DQG�
%XFNODQG��������IRU�WKH�LQWHUDFWLRQ�EHWZHHQ�

WHFKQRORJ\� DQG� WDVN�� D� PDMRU� DVSHFW� RI�
RUJDQL]DWLRQDO� VWUXFWXUHV�� 7DVN�7HFKQRORJ\�

)LW� � UHIHUV� WR� ³WKH� GHJUHH� WR� ZKLFK� D�
WHFKQRORJ\� DVVLVWV� DQ� LQGLYLGXDO� LQ�
SHUIRUPLQJ� KLV� RU� KHU� SRUWIROLR� RI� WDVNV´� �

�*RRGKXH�DQG�7KRPSVRQ���������:KLOH� WKH�
JDSV� EHWZHHQ� RUJDQL]DWLRQDO� JRDOV� DQG�

V\VWHP� IXQFWLRQV� DUH� DW� WKH� RUJDQL]DWLRQDO�
OHYHO�� 77)� LV� ³DW� WKH� LQGLYLGXDO� OHYHO´�

�*RRGKXH�� ������ S�������� ,W� DGGUHVVHV� WKH�
LQGLYLGXDO� WDVN� DQG� WKH� WHFKQRORJ\��
$FFRUGLQJ� WR� WDVN�WHFKQRORJ\� ILW� PRGHO��

WDVN�WHFKQRORJ\� ILW� LQIOXHQFHV� XVHU¶V�
SHUIRUPDQFH�� � �

:KLOH� 77)� LV� DW� LQGLYLGXDO� OHYHO�� LW� GRHV�
UHIOHFW� VRPH� RUJDQL]DWLRQDO� DVSHFWV�� )RU�
H[DPSOH�� *RRGKXH� DQG� 7KRPSVRQ� KDYH�

GHPRQVWUDWHG�WKDW�WKH�HPSOR\HHV�DW�GLIIHUHQW�
RUJDQL]DWLRQDO� KLHUDUFKLHV� �ZKLFK� LV� FORVHO\�

UHODWHG� WR� WKH�RUJDQL]DWLRQDO� VWUXFWXUH��KDYH�
GLIIHUHQW�WDVN�UHTXLUHPHQWV�DQG�VXEVHTXHQWO\�

GLIIHUHQW� XVHU� HYDOXDWLRQ� RI� WDVN�WHFKQRORJ\�
ILW� �*RRGKXH� DQG� 7KRPSVRQ�� �������
7KHUHIRUH�� ZH� DUJXH� WKDW� RUJDQL]DWLRQDO�

VWUXFWXUHV�FDQ�EH�UHIOHFWHG�E\�LQGLYLGXDOV�YLD�
WDVNV�� �

'LVKDZ� DQG� 6WURQJ� KDV� LQWHJUDWHG� 77)�
ZLWK� 7$0� WR� GHPRQVWUDWH� KRZ� WDVN�
WHFKQRORJ\� ILW� LQIOXHQFHV� XVHU� WHFKQRORJ\�

DFFHSWDQFH��'LVKDZ�DQG�6WURQJ���������77)�
LV� D� PHGLDWLQJ� IDFWRU� WKDW� OLQNV� WKH� WDVN��

WHFKQRORJ\� DQG� LQGLYLGXDO� FKDUDFWHULVWLFV� WR�
XWLOL]DWLRQ�� 7UDGLWLRQDO� 7$0� XVHG� WKH� WHUP�

³H[WHUQDO� IDFWRUV´� WR� LQFOXGH� DOO� WKH� WDVN��
WHFKQRORJ\� DQG� LQGLYLGXDO� FKDUDFWHULVWLFV�
DQG� DVVXPHG� WKHVH� FKDUDFWHULVWLFV� LQIOXHQFH�

WZR� IDFWRUV�� SHUFHLYHG� XVHIXOQHVV� DQG�
SHUFHLYHG� HDVH� RI� XVH�� ZKLFK� VXEVHTXHQWO\�

LQIOXHQFH� XVHU� DWWLWXGH� RU� EHKDYLRUDO�
LQWHQWLRQ�� 77)�� KRZHYHU�� PHGLDWHV� WKH�
LPSDFW� RI� ³H[WHUQDO� IDFWRUV´� RQ� SHUFHLYHG�

XVHIXOQHVV�DQG�SHUFHLYHG�HDVH�RI�XVH��7KXV��
ZH�SURSRVH�WKDW�� �

�
3��E�� 7KH� WDVN�WHFKQRORJ\� ILW� LQIOXHQFHV�

SHUFHLYHG� XVHIXOQHVV� DQG� SHUFHLYHG� HDVH� RI�
XVH��

�

7ZR�GLUHFW�PHWKRGV� WR�EULGJH�WKH�JDSV�RI�
WHFKQRORJLFDO� UHDGLQHVV� DUH� H[WHUQDO� DQG�
LQWHUQDO� WUDLQLQJV� DQG� VXSSRUWV�� ZKLFK� DUH�

DOVR�FRQILUPHG�WR�KDYH�VLJQLILFDQW�HIIHFWV�RQ�
SHUFHLYHG� XVHIXOQHVV� DQG� SHUFHLYHG� HDVH� RI�

XVH� �,JEDULD� HW� DO��� ������� ,JEDULD� DQG� KLV�
FROOHDJXHV� ������� DUJXHG� WKDW� LQWHUQDO�
WUDLQLQJ� VLJQLILFDQWO\� LQIOXHQFHV� SHUFHLYHG�

XVHIXOQHVV� DQG� H[WHUQDO� WUDLQLQJ� LQIOXHQFHV�
RQ� SHUFHLYHG� HDVH� RI� XVH�� ZKLOH� H[WHUQDO�

VXSSRUWV� KDYH� HIIHFWV� RQ� ERWK� SHUFHLYHG�
XVHIXOQHVV�DQG�SHUFHLYHG�HDVH�RI�XVH�� �

�
3��F�� ,QWHUQDO� WUDLQLQJ� LV� SRVLWLYHO\�

UHODWHG�WR�SHUFHLYHG�XVHIXOQHVV��
�
3��G�� ([WHUQDO� WUDLQLQJ� LV� SRVLWLYHO\�

UHODWHG�WR�SHUFHLYHG�HDVH�RI�XVH�� �
�
3��H��([WHUQDO�WHFKQRORJLFDO�VXSSRUWV�DUH�



SRVLWLYHO\� UHODWHG� WR� ERWK� SHUFHLYHG�
XVHIXOQHVV�DQG�SHUFHLYHG�HDVH�RI�XVH�� �

� �
$QRWKHU� GLUHFWLRQ� LV� IURP� LQGLYLGXDOV� WR�

WHFKQRORJLHV�� 7KHUH� DUH� PDQ\� W\SHV� RI�
LPSDFWV� WKDW� LQGLYLGXDOV� KDYH� RQ�
WHFKQRORJLHV�� 7KH� FRPPRQ�� DQG� DOVR� WKH�

PRVW�REYLRXV��RQH�LV�WKH�LPSDFW�RI�GHVLJQHUV��
$V�2UOLNRZVNL�DQG�%DUOH\�VWDWHG��WHFKQRORJ\�

LV� ³VLPXOWDQHRXVO\� VRFLDO� DQG� SK\VLFDO�
DUWLIDFWV´��2UOLNRZVNL�DQG�%DUOH\���������$OO�
WHFKQRORJLHV� UHSUHVHQW� D� SDUWLFXODU� VHW� RI�

FKRLFHV� PDGH� E\� VSHFLILF� GHVLJQHUV�
�%XFFLDUHOOL��������� �

2Q� WKH� RWKHU� KDQG�� WKH� XVHUV� PD\� DOVR�
KDYH�LPSDFWV�RQ�WKH�V\VWHPV��)LUVW��EDVHG�RQ�

WKHLU� RZQ� WDVNV� UHTXLUHPHQWV�� HYHQ� LPDJHV��
WKH\�PD\�H[HUW�WKHLU�LQIOXHQFHV�DW�WKH�VWDJHV�
RI� V\VWHP� GHVLJQ� DQG� LPSOHPHQWDWLRQ��

6HFRQGO\�� XVHUV¶� H[SHULHQFH� DQG� OHVVRQV�
JDLQHG� IURP� DFWXDO� XVH� ZLOO� LQIOXHQFH� WKH�

IXUWKHU�LPSURYHPHQW�RI�WHFKQRORJLHV��ZKLFK�
FDQ� HQKDQFH� WKH� XVHUV¶� IXWXUH� DFFHSWDQFH��
:H� ZLOO� GLVFXVV� WKH� VHFRQG� RQH� ODWHU�� +HUH�

ZH�SURSRVH�WKDW�� �
�

3��I��7KH�OHYHO�RI�XVHU�LQYROYHPHQW�DW� WKH�
WHFKQRORJ\� GHVLJQ� DQG� LPSOHPHQWDWLRQ�
VWDJHV� LV� SRVLWLYHO\� UHODWHG� WR� WKH� XVHU�
DFFHSWDQFH��

�

�����3URSRVLWLRQV�IURP�SURFHVV�WKHRULHV�
�

7ZR�IRFL�DUH�LQYROYHG�LQ�SURFHVV�WKHRULHV��

2QH�LV�WKH�UROH�RI�WLPH��DQG�WKH�RWKHU�LV�WKH�
UHODWLRQVKLS� EHWZHHQ� RXWFRPHV� DQG� WKH�

QHFHVVDU\�FRQGLWLRQV�� �
([SHULHQFH� LV� D� PDMRU� LVVXH� DVVRFLDWHG�

ZLWK�WKH�UROH�RI�WLPH��8VHUV�PD\�HPSOR\�WKH�

NQRZOHGJH� JDLQHG� IURP� WKHLU� SULRU�
H[SHULHQFH�WR�IRUP�WKHLU�LQWHQWLRQV��)LVKEHLQ�

DQG�$M]HQ���������*HQHUDOO\�VSHDNLQJ��7$0�
LV� DQ� HIIHFWLYH� PRGHO� IRU� ERWK� H[SHULHQFHG�

DQG� LQH[SHULHQFHG� XVHUV�� DFFRXQWLQJ� IRU� D�
UHDVRQDEOH� SURSRUWLRQ� RI� WKH� YDULDQFH� LQ�
LQWHQWLRQ� DQG� EHKDYLRU� �7D\ORU� DQG� 7RGG��

����E��� +RZHYHU�� WKH� UHODWLRQVKLSV� ZLWKLQ�
7$0�DUH�GLIIHUHQW�EHWZHHQ�H[SHULHQFHG�DQG�

LQH[SHULHQFHG�XVHUV��%DVHG�RQ�WKH�DQDO\WLFDO�
OLWHUDWXUH� UHYLHZ�� H[SHULHQFH� PD\� LQIOXHQFH�
UHODWLRQVKLSV� EHWZHHQ� ���� EHKDYLRUDO�

LQWHQWLRQ� DQG� DFWXDO� XVDJH�� ���� SHUFHLYHG�
XVHIXOQHVV�DQG�EHKDYLRUDO�LQWHQWLRQ���7D\ORU�

DQG�7RGG������E�������VXEMHFWLYH�QRUPV�DQG�
SHUFHLYHG�XVHIXOQHVV��9HQNDWHVK�DQG�'DYLV��

������� DQG� ���� H[WHUQDO� WHFKQRORJLFDO�
VXSSRUWV� DQG� (28� �,JEDULD� HW� DO��� �������
7KHUHIRUH��ZH�SURSRVH�WKDW�� � �

�
3��D�� 7KH� SULRU� VLPLODU� H[SHULHQFH�

PRGHUDWHV� WKH� HIIHFWV� RI� XVHIXOQHVV� DQG�
SHUFHLYHG� HDVH� RI� XVH� RQ� EHKDYLRUDO�
LQWHQWLRQ�� �

�
$�VLPLODU�FRQFHSW�UHIHUV�WR�WKH�IHHGEDFN�LQ�

*RRGKXH� DQG� 7KRPSVRQ¶� UHVHDUFK� ��������
2QFH� D� WHFKQRORJ\� LV� XVHG�� WKHUH� ZLOO�

LQHYLWDEO\�EH�YDULRXV�IHHGEDFNV� WR�LW��ZKLFK�
PD\� EH� FRQVLGHUHG� IRU� WKH� IXUWKHU�
LPSURYHPHQW� �*RRGKXH� DQG� 7KRPSVRQ��

�������7KH�LQGLYLGXDOV�PD\�DOVR� OHDUQ�IURP�
WKH� H[SHULHQFH� EHWWHU� ZD\V� RI� XWLOL]LQJ� WKH�

WHFKQRORJ\�� LPSURYLQJ� LQGLYLGXDO�
WHFKQRORJ\�ILW��DQG�VXEVHTXHQWO\� WKH�RYHUDOO�
WDVN�WHFKQRORJ\�ILW��*RRGKXH�DQG�7KRPSVRQ��

������� 7KHUHIRUH�� WKHUH� DUH� WZR� FKDQQHOV�
WKURXJK� ZKLFK� IHHGEDFNV� LQIOXHQFH� XVHU�

WHFKQRORJ\� DFFHSWDQFH�� 2QH� LV� WKH� HIIHFW� RI�
H[SHULHQFH� RQ� LQGLYLGXDOV� DQG� WKH� RWKHU� LV�
WKH� RQH� RQ� WKH� WHFKQRORJ\�� ERWK� RI� ZKLFK�

FDQ�LQIOXHQFH�WDVN�WHFKQRORJ\�ILW��*RRGKXH��
������� $V� IRU� WKH� ILUVW� RQH�� ZH� FDQ� UHIHU� WR�

FRPSXWHU� VHOI�HIILFDF\� �&6(��� ZKLFK�
³UHIOHFWV�DQ�LQGLYLGXDO¶V�EHOLHIV�DERXW�KLV�RU�
KHU� DELOLWLHV� WR� XVH� FRPSXWHUV´� �&RPSHDX�

DQG�+LJJLQV������D��&RPSHDX�HW�DO����������
([SHULHQFH� KDV� EHHQ� FRQILUPHG� WR� KDYH�

VLJQLILFDQW�HIIHFWV�RQ�&6(��+LOO�HW�DO���������
&RPSHDX� DQG� +LJJLQV�� ����E�� $JDUZDO�� HW�
DO��� ������ -RKQVRQ� DQG� 0DUDNDV�� ������� $V�

IRU� WKH� HIIHFW� RI� H[SHULHQFH� RQ� WHFKQRORJ\��
ZH� FDQ� JR� EDFN� WR� 3URSRVLWLRQ� ��K�� ZKLFK�

SURSRVHV� WKDW� WKH� OHYHO� RI�XVHU� LQYROYHPHQW�
DW�WKH�V\VWHP�GHVLJQ�RU�LPSOHPHQWDWLRQ�VWDJH�

LV� SRVLWLYHO\� UHODWHG� WR� WKH� XVHU� DFFHSWDQFH��
7KHUHIRUH� EDVHG� RQ� WKH� H[SHULHQFH� IURP�
DFWXDO�XVDJH��XVHUV�FDQ�H[HUW�WKHLU�LQIOXHQFHV�

GLUHFWO\� RQ� V\VWHP� LPSURYHPHQW�� � :H�
VXPPDUL]H� WKH� DERYH� GLVFXVVLRQV� DQG�

SURSRVH�� �
�
3��E�� ([SHULHQFH� FDQ� HQKDQFH� XVHU�



FRPSXWHU�VHOI�HIILFDF\��
�
3��F�� 3RVLWLYH� IHHGEDFNV� FDQ� HQKDQFH�

IROORZLQJ� WDVN�WHFKQRORJ\� ILW� DQG�
VXEVHTXHQWO\� FDQ� LQIOXHQFH� IXWXUH�
WHFKQRORJ\�DFFHSWDQFH��

�

7KH� VHFRQG� IRFXV� FRQFHUQLQJ� SURFHVV�
WKHRULHV� LV� DERXW� WKH� UHODWLRQVKLS� EHWZHHQ�

RXWFRPHV� DQG� WKH� QHFHVVDU\� FRQGLWLRQV��
$FFRUGLQJ�WR�WKH�SURFHVV�WKHRULHV��RXWFRPHV�
PD\� RU� PD\� QRW� KDSSHQ� HYHQ� LI� DOO� WKH�

FRQWLQJHQW� FRQGLWLRQV� DUH� PHW�� ,Q� RWKHU�
ZRUGV��WKH�DQWHFHGHQWV�DUH�QHFHVVDU\�EXW�QRW�

VXIILFLHQW� IRU� WKH� RXWFRPHV�� 6RPH� UDQGRP�
HYHQWV� DUH� DOVR� LPSRUWDQW� IRU� WKH� ILQDO�

RXWFRPHV��6XEVHTXHQWO\��ZH�FDQQRW�SURSRVH�
WKDW� ³WKH� PRUH� DQWHFHGHQWV�� WKH� PRUH�
RXWFRPHV´�� :KDW� ZH� FDQ� VD\� LV� ³LI� QR�

DQWHFHGHQWV�� WKH� RXWFRPH� ZLOO� QRW� RFFXU´��
7KLV� LGHD� ZLOO� EH� UHIOHFWHG� LQ� DOO� WKH�

SURSRVLWLRQV� LQ� WKLV� VWXG\�� :H� XVH�
SURSRVLWLRQV� OLNH� ³� ;� KDV� SRVLWLYH�QHJDWLYH�
HIIHFWV� RQ� <´� RU� ³� ;� SRVLWLYHO\�QHJDWLYHO\�

LQIOXHQFH� <´� UDWKHU� WKDQ� ³WKH� PRUH� ;�� WKH�
PRUH� <´�� ZKLFK� LV� D� W\SLFDOO\� SDWWHUQ� RI�

YDULDQFH�WKHRULHV��

�

����� 3URSRVLWLRQV� IURP� PL[HG�OHYHO� RI�

DQDO\VLV�

�

7KH� PDMRU� IRFXV� RI� PL[HG�OHYHO� RI�
DQDO\VLV� LV� WKH� LQWHUDFWLRQ� EHWZHHQ�
RUJDQL]DWLRQV� �PDFUR�� DQG� LQGLYLGXDOV�

�PLFUR��� ,QGLYLGXDO�SHUFHSWLRQV�KDYH�HIIHFWV�
RQ� RUJDQL]DWLRQDO� VWUXFWXUH� DQG� LQ� WXUQ�� WKH�

QHZ� UHVKDSHG� RUJDQL]DWLRQDO� VWUXFWXUHV� ZLOO�
LQIOXHQFH�LQGLYLGXDO�SHUFHSWLRQV��0DMFKU]DN�
HW�DO���������� �

0DQDJHPHQW�VXSSRUW�LV�DQ�H[DPSOH�RI�WKH�
HIIHFW� RI� RUJDQL]DWLRQDO� KLHUDUFK\� RQ�

LQGLYLGXDO�SHUFHSWLRQV��0DQDJHPHQW�VXSSRUW�
ZDV� FRQVLGHUHG� DV� D� W\SH� RI� WUDQVLWLRQDO�

VXSSRUWV� E\� &KDX� �������� ZKLFK� ZDV�
FRQVLGHUHG� WR� KDYH� SRVLWLYH� LPSDFWV� RQ�
SHUFHLYHG� XVHIXOQHVV� DQG� SHUFHLYHG� HDVH� RI�

XVH��7KHUHIRUH�� �
�

3��D��0DQDJHPHQW�VXSSRUWV�KDYH�SRVLWLYH�
HIIHFWV�RQ�SHUFHLYHG�XVHIXOQHVV�� �

3��E��0DQDJHPHQW�VXSSRUWV�KDYH�SRVLWLYH�

HIIHFWV�RQ�SHUFHLYHG�HDVH�RI�XVH�� �
�

6XEMHFWLYH� QRUPV� �61V�� DUH� GHILQHG� DV�
³WKH� SHUVRQ¶V� SHUFHSWLRQ� WKDW� PRVW� SHRSOH�

ZKR�DUH�LPSRUWDQW�WR�KLP�WKLQN�KH�VKRXOG�RU�
VKRXOG�QRW�SHUIRUP�WKH�EHKDYLRU�LQ�TXHVWLRQ´�
�)LVKEHLQ� DQG� $M]HQ� ������ S�� ������

6XEMHFWLYH� QRUPV� KDYH� UHODWLYHO\� XQVWDEOH�
HIIHFWV�RQ�XVHU�WHFKQRORJ\�DFFHSWDQFH��6XQ��

������� 7KHUHIRUH�� WKH� HIIHFWV� RI� VXEMHFWLYH�
QRUPV�DUH�QRW�FRQVLVWHQW�DFURVV�SULRU�VWXGLHV��
([SHULHQFH� LV� FRQVLGHUHG� DV� PRGHUDWLQJ�

IDFWRUV� WKDW� PD\� DFFRXQW� IRU� WKH�
LQFRQVLVWHQF\� �6XQ�� ������� 6R� ZH� VXJJHVW�

WKDW�� �
�

3��F�� 61� KDV� D� VLJQLILFDQW� HIIHFW� RQ� XVHU�
WHFKQRORJ\� DFFHSWDQFH� IRU� LQH[SHULHQFHG�
XVHUV�� �

�
3��G��61�GRHV�QRW�KDYH�D�VLJQLILFDQW�HIIHFW�

RQ� XVHU� WHFKQRORJ\� DFFHSWDQFH� IRU�
H[SHULHQFHG�XVHUV�� �

�

$QRWKHU�IDFWRU�LV�WKH�OHYHO�RI�YROXQWDULQHVV��
7KH�OHYHO�RI�YROXQWDULQHVV�LV�GHILQHG�DV�³WKH�

H[WHQW� WR� ZKLFK� SRWHQWLDO� DGRSWHUV� SHUFHLYH�
WKH�DGRSWLRQ�GHFLVLRQ�WR�EH�QRQ�PDQGDWRU\´�
�0RRUH�DQG�%HQEDVDW��������9HQNDWHVK�DQG�

'DYLV�� ������� 2QH� RI� WKH� PDMRU� VRXUFHV� RI�
YROXQWDULQHVV�LV�IURP�WKH�RUJDQL]DWLRQ��(YHQ�

ZKHQ� XVHUV� SHUFHLYH� V\VWHP� XVH� WR� EH�
RUJDQL]DWLRQDOO\� PDQGDWHG�� XVDJH� LQWHQWLRQV�
YDU\� EHFDXVH� VRPH� XVHUV� DUH� XQZLOOLQJ� WR�

FRPSO\�ZLWK�VXFK�PDQGDWHV��9HQNDWHVK�DQG�
'DYLV�� ������� )XUWKHUPRUH�� LQ� 9HQNDWHVK�

DQG�'DYLV¶V�UHVHDUFK���������61�KDV�D�GLUHFW�
HIIHFW� RQ� LQWHQWLRQV� IRU� PDQGDWRU\�� EXW� QRW�
YROXQWDU\�� XVDJH� FRQWH[W� DQG� WKHUHIRUH� WKH�

OHYHO� RI� YROXQWDULQHVV� LV� FRQVLGHUHG� WR� EH� D�
PRGHUDWLQJ�IDFWRU��H�J��9HQNDWHVK�DQG�'DYLV��

������� 6XJJHVWHG� E\� WKHVH� UHVXOWV�� ZH�
SURSRVH�WKDW�� �

�
3��H�� 7KH� OHYHO� RI� YROXQWDULQHVV�

PRGHUDWHV� WKH� HIIHFW� RI� 61� RQ� EHKDYLRUDO�
LQWHQWLRQ�

��

�

�



���'LVFXVVLRQV�DQG�&RQFOXVLRQ�
�
-XVW� DV� WKH� RULJLQDO� 7$0� LWVHOI� ZDV�

DGDSWHG� IURP� D� SV\FKRORJLFDO� PRGHO� RQ�
LQGLYLGXDOV�� WKHRU\� RI� UHDVRQHG� DFWLRQ�

�)LVKEHLQ� DQG� $M]HQ�� ������ $M]HQ� DQG�
)LVKEHLQ��������� WKH� VWXGLHV� VWHPPLQJ� IURP�
7$0� DUH� PDLQO\� IURP� WKH� LQGLYLGXDO�

SHUVSHFWLYH�� %DVHG� RQ� 0DUNXV� DQG� 5REH\¶V�
³FDXVDO� VWUXFWXUH´� IUDPHZRUN�� WKH�

PHWKRGRORJ\� RI� SULRU� XVHU� WHFKQRORJ\�
DFFHSWDQFH� UHVHDUFK� FDQ� EH� GHVFULEHG� DV�
³WHFKQRORJLFDO� LPSHUDWLYH� �� YDULDQFH�� PLFUR�

RU�PL[HG�OHYHO�RI�DQDO\VLV´�RU�³WHFKQRORJLFDO�
LPSHUDWLYH���SURFHVV�±�PLFUR�RU�PL[HG�OHYHO�

RI� DQDO\VLV´�� 7KLV� VWXG\� DUJXHV� WKDW� D�
FRPELQDWLRQ� RI� ³HPHUJHQW� SHUVSHFWLYH� ��

SURFHVV� WKHRU\� �� PL[HG�OHYHO� RI� DQDO\VLV´�
VKRXOG� EH� D� PRUH� DSSURSULDWH� PHWKRGRORJ\�
WR� DQDO\]H� XVHU� WHFKQRORJ\� DFFHSWDQFH��

ZKLFK� FDQ� DW� OHDVW� SDUWLDOO\� H[SODLQ� WKH�
LQFRQVLVWHQFLHV�H[LVWLQJ�LQ�WKH�SULRU�UHVHDUFK��

)XUWKHUPRUH�� IURP� WKLV� SHUVSHFWLYH� ZH� FDQ�
GHULYH� WKH� SURSRVLWLRQV� DERXW� QRW� RQO\� WKH�
H[LVWLQJ� PRGHUDWLQJ� IDFWRUV� LGHQWLILHG� E\�

SULRU� UHVHDUFKHUV� EXW� DOVR� VRPH� QHZ�
UHODWLRQVKLSV�� �

2XU� PHWKRGRORJLFDO� UHYLHZ� DQG� DQDO\VLV�
KDV� UHVHDUFK�DQG�SUDFWLFDO� LPSOLFDWLRQV��)RU�
UHVHDUFKHUV�� ZH� SURYLGH� D� GLIIHUHQW�

SHUVSHFWLYH� IURP� ZKLFK� XVHU� WHFKQRORJ\�
DFFHSWDQFH� LV� GHVFULEHG� DV� D� G\QDPLF�

SURFHVV�� ZKLFK� LV� FKDUDFWHUL]HG� E\� WKH�
LQWHUDFWLRQ� EHWZHHQ� WHFKQRORJLFDO� DQG�
RUJDQL]DWLRQDO� VWUXFWXUHV�� 7KLV� VWXG\� GUDZV�

RQ� PDQ\� SULRU� VWXGLHV�� VXFK� DV� FRPSXWHU�
VHOI�HIILFDF\� �&6(�� &RPSHDX� DQG� +LJJLQV��

����D�� ����E�� DQG� WDVN�WHFKQRORJ\� ILW�
PRGHO� �77)��*RRGKXH��������*RRGKXH�DQG�
7KRPSVRQ�� ������ =LJXUV� DQG� %XFNODQG��

�������EXW�UHDVVHPEOHV�WKHP�LQ�D�QRYHO�ZD\��
7KHUHIRUH� WKLV� VWXG\� FDQ� EH� VHHQ� DV� DQ�

DWWHPSW� WR� DSSO\� D� PHWKRGRORJLFDO�
SHUVSHFWLYH� IRU� WUDGLWLRQDO� UHVHDUFK� RQ�

LQGLYLGXDO¶V�WHFKQRORJ\�DFFHSWDQFH�� �
)RU�SUDFWLWLRQHUV��WKLV�UHYLHZ�DQG�DQDO\VLV�

VXJJHVWV� WKDW� PRUH� WHFKQRORJLFDO� DQG�

RUJDQL]DWLRQDO�VXSSRUW�LV�QHHGHG�WR�SURPRWH�
XVHU�WHFKQRORJ\�DFFHSWDQFH��$QG�PRUH��XVHU�

SHUFHSWLRQ�FDQ�DOVR�FKDQJH�WKH�WHFKQRORJLFDO�
DQG� RUJDQL]DWLRQDO� VWUXFWXUHV�� $ORQJ� ZLWK�

WKH� DFFXPXODWLRQ� RI� H[SHULHQFH�� XVHU�
SHUFHSWLRQ�RI�WKH�VDPH�WHFKQRORJ\�PD\�DOVR�

FKDQJH�� 6R� WDNLQJ� D� PRUH� G\QDPLF�
SHUVSHFWLYH�ZLOO�EHQHILW�WKH�XQGHUVWDQGLQJ�RI�

XVHU� WHFKQRORJ\� DFFHSWDQFH�� $QRWKHU�
LPSOLFDWLRQ� LV� IURP� WKH� SURFHVV� WKHRULHV��
,PSOLHG�E\�SURFHVV� WKHRULHV�� WKH� WHFKQRORJ\�

DFFHSWDQFH� FDQQRW� EH� FRPSOHWHO\� SUHGLFWHG�
E\� MXVW� VRPH� SUHGLFWRUV�� 8QGHU� VDPH�

FRQGLWLRQV��XVHUV�PD\�RU�PD\�QRW�DFFHSW�WKH�
WHFKQRORJ\�GXH�WR�VRPH�UDQGRP�HYHQWV� WKDW�
FDQQRW� EH� SUHGLFWHG� DQG� FDQQRW� DOZD\V� EH�

DYRLGHG�SURDFWLYHO\�� �
)XWXUH�UHVHDUFK�PD\�KDYH�VHYHUDO�SRWHQWLDO�

GLUHFWLRQV�� 2XU� ZRUN� IRFXVHV� RQ� WKH�
WHFKQRORJLFDO� DQG� RUJDQL]DWLRQDO� FRQWH[WV��

+XPDQ�EHLQJV��KRZHYHU��DUH�PRUH�FRPSOH[��
)RU� H[DPSOH�� UHVHDUFK� RQ� XVHU� WHFKQRORJ\�
DFFHSWDQFH� VKRXOG� SD\� DWWHQWLRQ� WR� RWKHU�

DVSHFWV�RI�KXPDQ�VLGH��7R�GDWH��WKH�UHVHDUFK��
LQFOXGLQJ� WKLV� VWXG\�� PDLQO\� XVHV� FRJQLWLYH�

EHOLHIV� DV� WKH� EDVLF� DQWHFHGHQWV� RI� XVHU¶V�
DWWLWXGH�� 'HULYHG� IURP� WKHRU\� RI� UHDVRQHG�
DFWLRQ�� SHUFHLYHG� XVHIXOQHVV� DQG� SHUFHLYHG�

HDVH� RI� XVH� DUH� DOO� EDVHG� RQ� XVHU¶V� EHOLHIV��
7KH� SV\FKRORJLFDO� UHVHDUFK�� KRZHYHU�� ILQGV�

WKDW� DQRWKHU� IDFWRU�� DIIHFW�� PD\� KDYH�
LQGHSHQGHQW� LQIOXHQFH� RQ� XVHU� DWWLWXGH�
�9HHQKRYHQ�� ������ :HLVV�� �������

)RUWXQDWHO\�� VRPH� UHVHDUFKHUV�� IURP� KXPDQ�
FRPSXWHU� LQWHUDFWLRQ� SHUVSHFWLYH�� KDYH�

DOUHDG\�QRWLFHG�WKLV�� �
� �
³$V� QRQ�UDWLRQDO� KXPDQ� EHLQJV�� ZH� KDYH�

D�IXOO�UDQJH�RI�RSSRUWXQLWLHV�WR�LQWHUDFW�ZLWK�
WHFKQRORJLHV� IRU� GLIIHUHQW� SXUSRVHV� LQ� QRQ�
UDWLRQDO� RU� ERXQGHG�UDWLRQDO� ZD\V�� 7KH�
KROLVWLF� YLHZ� RI� +&,� �H�J�� XVHU� DFFHSWDQFH��
VKRXOG� LQFOXGH� FRJQLWLYH�� HPRWLRQDO�� DQG�
DIIHFWLYH�DVSHFWV� LQ�DOO�SRVVLEOH� LQWHUDFWLRQV�
KXPDQV�KDYH�ZLWK� WHFKQRORJLHV�´� �=KDQJ�HW�
DO���������S������� �

�

7KHUHIRUH�WKH�UHVHDUFK�RQ�XVHU�DFFHSWDQFH�
VKRXOG� VHH� KXPDQ� EHLQJV� IURP� D� PRUH�
FRPSUHKHQVLYH�SHUVSHFWLYH�� �

$QRWKHU� SRVVLEOH� GLUHFWLRQ� LV� WKH�
LQGLYLGXDO� DQG� RUJDQL]DWLRQ� WHFKQRORJ\�

DFFHSWDQFH�DGRSWLRQ� LQ� D� EURDGHU� FRQWH[W�� �
0DQ\�RUJDQL]DWLRQDO�WKHRULHV�PD\�VHUYH�WKLV�
JRDO�� $Q� LQWHJUDWHG� YLHZ� RI� WKH� XVH� RI�



FRPSXWHUV� ZLWKLQ� RUJDQL]DWLRQDO�� VRFLDO� DQG�
JOREDO�FRQWH[WV�LV�WKH�FXUUHQW�WUHQG��=KDQJ�HW�

DO��� ������� 7KHUHIRUH�� FRQVLGHULQJ� XVHU�
WHFKQRORJ\� DFFHSWDQFH� LQ� EURDGHU�

RUJDQL]DWLRQDO� DQG� WHFKQRORJLFDO� FRQWH[WV�
DQG�FRQVLGHULQJ�LW�DV�D�SURFHVV�DUH�LPSRUWDQW�
IRU�IXUWKHU�UHVHDUFK�DQG�SUDFWLFHV��

� �

���5HIHUHQFHV�
�

>�@�$GDPV�� '�$��� 1HOVRQ�� 5�5��� DQG� 7RGG�� 3�$���
3HUFHLYHG� 8VHIXOQHVV�� (DVH� RI� 8VH� DQG� 8VDJH� RI�
,QIRUPDWLRQ� 7HFKQRORJ\�� $� 5HSOLFDWLRQ�� 0,6�
4XDUWHUO\���������������SS�����������

>�@�$JDUZDO�� 5�� 	� -�� 3UDVDG�� µ7KH� DQWHFHGHQWV� DQG�
FRQVHTXHQWV� RI� XVHU� SHUFHSWLRQV� LQ� LQIRUPDWLRQ�
WHFKQRORJ\� DGRSWLRQ¶�� 'HFLVLRQ� 6XSSRUW� 6\VWHPV�
�������������SS��������

>�@�$JDUZDO��5���6DPEDPXUWK\��9���DQG�6WDLU��5���7KH�
(YROYLQJ�5HODWLRQVKLS�%HWZHHQ�*HQHUDO�DQG�6SHFLILF�
&RPSXWHU� /LWHUDF\� B� $Q� (PSLULFDO� $VVHVVPHQW��
,QIRUPDWLRQ�6\VWHPV�5HVHDUFK���������������SS������

����
>�@�$M]HQ�� ,��� DQG� )LVKEHLQ� 0��� 8QGHUVWDQGLQJ�
$WWLWXGHV� DQG� 3UHGLFWLQJ� 6RFLDO� %HKDYLRU�� 3UHQWLFH�
+DOO��(QJOHZRRG�&OLIIV��1-�������� �

>�@�%XFFLDUHOOL��/�/���'HVLJQLQJ�HQJLQHHUV��0,7�SUHVV��
������
>�@�&KDX�� 3�<�.��� $Q� (PSLULFDO� ,QYHVWLJDWLRQ� RQ�
)DFWRUV� $IIHFWLQJ� WKH� $FFHSWDQFH� RI� &$6(� E\�

V\VWHPV�GHYHORSHUV��,QIRUPDWLRQ�	�0DQDJHPHQW������
������SS����������
>�@�&KDX��3�<�.���+X��3�-�:���([DPLQLQJ�D�0RGHO�RI�
,QIRUPDWLRQ� 7HFKQRORJ\� $FFHSWDQFH� E\� ,QGLYLGXDO�
3URIHVVLRQDOV�� $Q� ([SORUDWRU\� 6WXG\�� -RXUQDO� RI�

0DQDJHPHQW� ,QIRUPDWLRQ� 6\VWHPV� �������� 6SULQJ�
����D��SS����������� �
>�@�&KDX�� 3�<�.��� +X�� 3�-�:��� ,QYHVWLJDWLQJ�
3URIHVVLRQDOV¶� 'HFLVLRQV� WR� $FFHSW� 7HOHPHGLFLQH�

7HFKQRORJ\�� $Q� (PSLULFDO� 7HVW� RI� &RPSHWLQJ�
7KHRULHV�� ,QIRUPDWLRQ� 	� � 0DQDJHPHQW� ������
����E��� SS�����������
>�@�&KHQ�� /��� 0�/�� *LOOHQVRQ� 	� '�/�� 6KHUUHOO��

µ(QWLFLQJ�RQOLQH�FRQVXPHUV��DQ�H[WHQGHG�WHFKQRORJ\�
DFFHSWDQFH�SHUVSHFWLYH¶��,QIRUPDWLRQ�	�0DQDJHPHQW��
��������������SS����������
>��@� &KHXQJ�� :��� 0�.�� &KDQJ� 	� 9�6�� /DL��

3UHGLFWLRQ�RI�,QWHUQHW�DQG�:RUOG�:LGH�:HE�XVDJH�DW�
ZRUN��D�WHVW�RI�DQ�H[WHQGHG�7ULDQGLV�PRGHO¶��'HFLVLRQ�
6XSSRUW�6\VWHPV����������������SS���������
>��@� &ROHPDQ�� -��� 6RFLDO� 7KHRU\�� 6RFLDO� 5HVHDUFK��

DQG� D� 7KHRU\� RI� $FWLRQ�� $PHULFDQ� -RXUQDO� RI�
6RFLRORJ\���������)HE�������SS����������
>��@� &RPSHDX� '�5�� DQG� +LJJLQV�� &�$��� &RPSXWHU�
6HOI�(IILFDF\��'HYHORSPHQW�RI�D�0HDVXUH�DQG�,QLWLDO�

7HVW��0,6�4XDUWHUO\�������������D��S���������
>��@� &RPSHDX�'�5��DQG�+LJJLQV��&�$���$SSOLFDWLRQ�
RI�6RFLDO�&RJQLWLYH�7KHRU\�WR�7UDLQLQJ�IRU�&RPSXWHU�
6NLOOV��,QIRUPDWLRQ�6\VWHPV�5HVHDUFK�����������E��S��

��������

>��@� &RPSHDX� '�5��� +LJJLQV�� &�$��� DQG� +XII�� 6���
6RFLDO�&RJQLWLYH�7KHRU\�DQG�,QGLYLGXDO�5HDFWLRQV�WR�
&RPSXWLQJ� 7HFKQRORJ\�� $� /RQJLWXGLQDO�6WXG\�� 0,6�

4XDUWHUO\��������������S����������
>��@� 'DYLV��)�'���%DJR]]L��5�3��DQG�:DUVKDZ��3�5���
8VHU� $FFHSWDQFH� RI� &RPSXWHU� 7HFKQRORJ\�� $�
&RPSDULVRQ� RI� 7ZR� 7KHRUHWLFDO� 0RGHOV��

0DQDJHPHQW�6FLHQFH���������$XJ�������SS�����������
>��@� 'DYLV�� )�'��� 3HUFHLYHG� 8VHIXOQHVV�� 3HUFHLYHG�
(DVH� RI� 8VH�� DQG� 8VHU� $FFHSWDQFH� RI� ,QIRUPDWLRQ�
7HFKQRORJ\�� 0,6� 4XDUWHUO\�� 6HSWHPEHU� ������

SS����������
>��@� 'DYLV� )�'��� 8VHU� $FFHSWDQFH� RI� ,QIRUPDWLRQ�
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