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$EVWUDFW

7KH� DUWLFOH� FRQVLGHUV� OLWHUDU\� WH[W� DV� DQ� LQWHJUDWHG� IRUPDW� RI� NQRZOHGJH�� QDPHO\�
DUWLVWLF�NQRZOHGJH� UHSUHVHQWHG�E\� WKH�ZULWHU� LQ�WKH� IRUP�RI�D�WH[W�ZRUOG��$Q\� WH[W�
ZRUOG�PRGHO�KDV�YDULRXV�VWRULQJ�DQG�WUDQVPLWWLQJ�NQRZOHGJH�SDUDPHWHUV�WKDW�LV�ZK\�
LWV� LQWHUSUHWDWLRQ� SURYLGHV� D� FRPSOH[� UHVHDUFK� FRQVWUXFW� EHLQJ� FDOOHG� NQRZOHGJH�
IRUPDW��,W�LV�UHYHDOHG�WKDW�WKH�SDUDPHWHUV�RI�D�WH[W�ZRUOG�PRGHO�DUH�GHWHUPLQHG�E\�WKH�
LQWHQWLRQ�RI�WKH�DXWKRU�RI�D�WH[W�DQG�UHSUHVHQW�D�VHW�RI�UHDOLVDWLRQV�RI�QRPLQDWLYH�ILHOGV�
RI�OLWHUDU\�FRQFHSWV��WKH�XQLW\�RI�ZKLFK�IRUPV�WKH�FRQFHSWXDO VSKHUH�RI�D�OLWHUDU\�WH[W��
,W�LV�GHWHUPLQHG�WKDW�D�QXPEHU�RI�EDVLF�OLWHUDU\�FRQFHSWV�DFTXLUH�WKH�VWDWXV�RI�FRJQLWLYH�
WH[WXDO�GRPLQDQWV��,W�LV�UHYHDOHG�WKDW�WKH�OLWHUDU\�FRQFHSW�³WLPH´�LV�RQH�RI�WKH�IUHTXHQW�
FRJQLWLYH� WH[WXDO�GRPLQDQWV�ZLWKLQ� WKH�PRGHOV�RI WH[W�ZRUOGV�RI�ERWK�VLQJOH�ZRUNV�
DQG� RI� WKH� HQWLUH�ZRUN� RI� D�ZULWHU�� ,W� LV� UHYHDOHG� WKDW� DORQJ�ZLWK� WKH� SUHVHQFH� RI�
FRJQLWLYH� WH[WXDO� GRPLQDQWV� FRQWH[W� SRODUL]DWLRQ�DV�ZHOO� DV�ZLWKLQ� WKH�QRPLQDWLYH�
ILHOG�RI�WKH�OLWHUDU\�FRQFHSW�³WLPH´�DSSHDUV�WR�EH�DQ�LPSRUWDQW�GLVWLQJXLVKLQJ�IHDWXUH�
RI�WH[W�ZRUOGV�

.H\�ZRUGV� 7H[W�:RUOGV��&RQFHSWXDO�6SKHUH�0RGHOLQJ��/LWHUDU\�&RQFHSW�³7LPH´��
&RJQLWLYH�7H[WXDO�'RPLQDQW��&RQWH[WXDO�3RODUL]DWLRQ�

���,QWURGXFWLRQ

'XULQJ�VHYHUDO�GHFDGHV��OLWHUDU\�WH[W�LV�XQGHU�WKH�IRFXV�RI�GLIIHUHQW�VFLHQWLILF�
UHVHDUFKHV�ZKLFK�LV�GXH�WR�LWV�FRPSOH[�RULJLQ��LWV�PHDQLQJ��WKH�IRUP�RI�VWRUDJH�DQG�
WKH�PHWKRG�RI�LQIRUPDWLRQ�WUDQVPLWWLQJ��7KH�PRVW�GHWDLOHG�GHILQLWLRQ�RI�WKH�WH[W�ZDV�
JLYHQ�LQ�WKH�HDUO\����LHV�RI���WK FHQWXU\�E\�,��*DOSHULQ�ZKR�XQGHUVWDQGV�WKH�WH[W�DV�D�
©SURGXFW� RI� VSHHFK� FUHDWLRQ� SURFHVV� SRVVHVVLQJ� FRPSOHWHQHVV�� SURGXFW� WKDW� LV�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�
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� %HOJRURG�6WDWH�8QLYHUVLW\��%HOJRURG��5XVVLD��EDJKDQD#\DQGH[�UX

� %HOJRURG�6WDWH�8QLYHUVLW\��%HOJRURG��5XVVLD��

� %HOJRURG�6WDWH�,QVWLWXWH�RI�&XOWXUH�DQG�$UWV��%HOJRURG��5XVVLD�

� 7\XPHQ�6WDWH�8QLYHUVLW\��7\XPHQ��5XVVLD��
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REMHFWLILHG�LQ�WKH�IRUP�RI�D�ZULWWHQ�GRFXPHQW�FRQVLVWLQJ�RI�D�QDPH�DQG�D�QXPEHU�RI�
VSHFLDO� XQLWV�� FRPELQLQJ� GLIIHUHQW� W\SHV� RI� OH[LFDO�� JUDPPDWLFDO�� ORJLFDO�� VW\OLVWLF�
FRQQHFWLRQ��KDYLQJ�D�VSHFLILF�IRFXV�DQG�SUDJPDWLF�LQVWDOODWLRQª��*DOSHULQ���������

:H�FRQVLGHU�OLWHUDU\�WH[W��LWV�FRJQLWLYH�QDUUDWLYH�PDWUL[�DV�D�FRQJORPHUDWH�RI�
SHRSOH¶V�XQGHUO\LQJ�HWKQLF�VHQVHV�LQ�UHIUDFWHG�SURMHFWLRQ�RI�WKH�ZULWHU¶V�ZRUOGYLHZ��
DV�D�FUHDWLYH�OLQJXLVWLF�FRQVWUXFW�RI�UHDOLW\��DV�WKH�DUWLVWLF�ZRUOG��D�PRGHO�RI�ZKLFK�LV�
LQ�WKH�PLGVW�RI�OLQJXLVWLF�FRJQLWLYH��OLQJXLVWLF�FXOWXUDO�DQG�RWKHU�VWXGLHV��2JQHYD�HW�
DO����������

7KH� OLWHUDU\� ZRUOG� LV� WKH� VSHFLILF� PRGHO� RI� UHDOLW\� ZKLFK� LV� IRUPHG E\�
LQGLYLGXDO�DXWKRULDO�LQWHUSUHWDWLRQ��7KH�OLWHUDU\�ZRUOG�LV�WKH�ZRUOG�RI�UHJXODULWLHV�DQG�
VXPPDUL]LQJ�FDXVHG�E\�WKH�FXOWXUDO�ORZV�DQG�V\PEROV�LQFOXGLQJ�WKH�LGHD�RI�LQWHJUDOLW\�
DW�WKH� OLWHUDU\�FRQFHSWXDO� VSKHUH��ZKLVK� LV� VWXGLHG�DV�VR� LPSRUWDQW�SDUW�RI�QDWLRQDO�
OLQJXLVWLF� FRQFHSWXDO� VSKHUH� ZKLFK� LV� FRQVWUXFWHG� DV� GRXEOH�OHYHO� FRJQLWLYH�
GLVFXUVLYH� FRQVWUXFW� XQLWHG� OLWHUDU\� FRQFHSWV� DV�ZULWHU¶V� FRQFHSW��$FFRUGLQJ� WR� WKH�
FRJQLWLYH� OLQJXLVWLF� WKHRU\��³RQH�FRQFHSW� LV�UHSUHVHQWHG� LQ�RXU�PLQG�E\�D�VHULHV�RI�
RWKHU� FRQFHSWV� WKDW� WRJHWKHU� FRQVWLWXWH� D� FRKHUHQW�ZKROH�� LQ� WKH� IRUP� RI� D�PHQWDO�
IUDPH��+RZHYHU�� WKHUH� DUH� VRFLDO� DQG� FXOWXUDO�� HYHQ� LGHRORJLFDO� FRQFHSWV� WKDW� DUH�
KDUGO\�JHQHUDOLVDEOH��DQG�KHQFH��QRW�XQLYHUVDO´��3RSHVFX���������,Q�WKLV�SRLQW�RI�\RX�
³RQH�RI�WKH�PRVW�LPSRUWDQW�LGHDV�RI�FRJQLWLYH�OLQJXLVWLFV�LV�WKDW�D�FRQFHSW�GHILQHV�WKH�
VHPDQWLFV�RI�ODQJXDJH�PHDQLQJV´��.KYHVNR���������$OVR��WKH�FRQFHSWXDO�VSKHUH�RI�D�
OLWHUDU\� WH[W LV� D� SDUW� RI� WKH� DXWKRU¶V� FRQFHSWXDO� VSKHUH�� L�H�� WKH� LGLRVSKHUH�� 7KH�
LGLRVSKHUH� LV� FKDUDFWHULVHG� E\� W\SRORJLFDO� SDUDPHWHULVDWLRQ�� LQFOXGLQJ� DV�
FRPPXQLFDWLYH�VSHHFK��DV�OLQJXRVRFLDO��OLQJXRFXOWXUDO��DQG�HWKQROLQJXLVWLF�DVSHFWV��
7KH�VWXG\�RI�WKH�FRQFHSWXDO VSKHUH�DV�WKH�SDUW�RI�WKH�LGLRVSKHUH�UHYHDOV�QDWLRQZLGH�
DQG�LQGLYLGXDOO\�DXWKRULDO�VSHHFK�VWUXFWXUHV�WKDW�UHIOHFW�WKH�ZRUOGYLHZ��FRQYHQWLRQDO�
DQG�PRWLYDWLRQDO�SKHQRPHQRORJLFDO�VWDWXV�RI�D�OLWHUDU\�ZRUG�

6LQFH�WKH�DXWKRU�XVHV�RQO\�SDUW�RI�DOO�KLV�NQRZOHGJH WKDW�KH�QHHGV�WR�ZULWH�D�
VSHFLILF�OLWHUDU\�WH[W��,W�LV�QRWHZRUWK\�WKDW�DOO�DXWKRU¶V�NQRZOHGJH�DERXW�WKH�ZRUOG�LV�
RQO\�SDUW�RI�WKH�HQWLUH�QDWLRQDO�FRQFHSWXDO�VSKHUH��7KH�FRQFHSWXDO�VSKHUH�RI�D�OLWHUDU\�
WH[W�KDV�D�NHUQHO�SHULSKHUDO�VWUXFWXUH��ZKHUH�WKH�FRUH LV�D�NH\�OLWHUDU\�FRQFHSW��7KLV�
NH\�OLWHUDU\�FRQFHSW�VHWV�WKH�ZKROH�WRQH�IRU�D�SDUWLFXODU�VHJPHQW�RI�WKH�OLWHUDU\�WH[W��
7KH�SHULSKHU\�]RQH�LQ�WKH�NH\�OLWHUDU\�FRQFHSW�FRQVLVWV�RI�OLWHUDU\�FRQFHSWV��ZKLFK�
OHDVW�H[WHQW�UHYHDOHG�E\�WKH�DXWKRU�LQ�D�SDUWLFXODU OLWHUDU\�WH[W��,Q�RXU�RSLQLRQ��WKH�UROH�
RI�D�OLWHUDU\�FRQFHSW�LQ�WKH�NHUQHO�SHULSKHUDO�VWUXFWXUH�RI�WKH�OLWHUDU\�FRQFHSWXDO�VSKHUH�
LV� GHWHUPLQHG� E\� WKH� GHJUHH� RI� LWV� GLVFORVXUH� LQ� UHODWLRQ� WR� RWKHU� FRQFHSWV� RI� WKH�
OLWHUDU\�WH[W��7KHUH�DUH�GLIIHUHQW�NLQGV�RI�WH[WV��³6RPH�VFKRODUV�DSSURDFK�WH[W�W\SH�DV�
WH[W�VWUXFWXUH�RULHQWHG�DQG�GHSHQGHQW�RQ�OLQJXLVWLF�SURSHUWLHV´��7LQFKHYD���������0��
$XP�OOHU�� IRU� LQVWDQFH�� GHILQHV� WH[W� W\SH� DV� ³DQ� DEVWUDFW� FDWHJRU\� GHVLJQHG� WR�
FKDUDFWHUL]H�WKH�PDLQ�VWUXFWXUH�RI�D�SDUWLFXODU�WH[W�RU�RQH�RI�LWV�SDUWV�DFFRUGLQJ�WR�LWV�
GRPLQDQW�SURSHUWLHV´��$XP�OOHU��������



���� _�3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG�/LQJXLVWLFV�,VVXHV��6DLQW�3HWHUVEXUJ��
5XVVLD��6XPPHU�DQG�$XWXPQ�����

6SHDNLQJ� DERXW� WH[W� W\SH�� 7LQFKHYD� ������� ³DVVRFLDWHV� WH[W� W\SH� ZLWK�
UKHWRULFDO� SXUSRVH� DOVR� UDWKHU� WKDQ�ZLWK� FRPPXQLFDWLYH� LQWHQW� RQO\´�� EXW 9LUWDQHQ�
�������SRVWXODWHV�WH[W�W\SH�DV�³D�IRUPDO�OLQJXLVWLF�FDWHJRU\�LQ�RSSRVLWLRQ�WR�GLVFRXUVH�
W\SH�DV�WKH�DFWXDO�IXQFWLRQ�EDVHG�QRWLRQ´��7KH�LVVXH�RI�FRUUHODWLRQ�EHWZHHQ�WH[WV�DQG�
WKHLU�W\SRORJLHV�FODVVLILFDWLRQ�SDUDPHWHUV�LV�VWLOO�RSHQ�WDNLQJ�LQWR�DFFRXQW�WKDW�³WKHLU�
QDUUDWLYH��DUJXPHQWDWLYH�DQG�GHVFULSWLYH�W\SHV�GHULYH�IURP�WKH�$ULVWRWHOLDQ�WUDGLWLRQ��
ZKLOH� VFLHQWLILF�� SRHWLF� DQG� OLWHUDU\� UHODWH� WR� GLIIHUHQW� GLVFXUVLYH� GRPDLQV� RI�
RSHUDWLRQ´� �7LQFKHYD�� ������� ,W� VKRXOG� EH� QRWHG� WKDW� +HUPDQ� ������� SRVWXODWHV�
QDUUDWLYH�W\SH�DV�WKH�³XQLWV�RI�HOHPHQWV´��

7KH� SUREOHP� RI� WH[W� W\SRORJ\� LV� LQWHUFRQQHFWHG� ZLWK� WKH� LVVXH� RI� WKHLU�
FRPSOH[�LQWHUSUHWDWLRQ�DV�D�IRUPDW�RI�NQRZOHGJH�WKDW�LV�ZK\�³WKH�ILUVW�LVVXH�GHULYHV�
IURP�WKH�DEVHQFH�RI�DJUHHPHQW�RQ�KRZ�WR�LQWHUSUHW�WKH�QRWLRQ�RI�WH[W�W\SH�IXQFWLRQ�
LWVHOI��«!��7KH�VHFRQG��DQG�UHODWHG��LVVXH�LV�WKDW�WKH�FODVVLILFDWLRQV�DYDLODEOH�LQ�WKH�
OLWHUDWXUH� WHQG� WR� GLVSOD\� IDU� IURP� VXIILFLHQW� FRQVHQVXV� RQ� KRZ� WR� FODVVLI\� WKH�
XQGHUO\LQJ�WH[W�W\SH�IXQFWLRQV´��7LQFKHYD���������0HDQZKLOH�WKH�QXPEHU�RI�VFLHQWLVWV�
VWDWH�WKDW�WKH�FRPSOH[LW\�RI�WKH�WH[W�W\SH�PXOWLSOH�LQWHUSUHWDWLRQV�KDV�EHHQ�UHSHDWHGO\�
QRWHG�LQ�WKH�OLWHUDWXUH��H�J���/HH��������7URVERUJ��������%HDXJUDQGH��������

1HYHUWKHOHVV��LQWHUSUHWDWLRQ�RI�D�WH[W�LQFOXGLQJ�WKH�FRPSOH[�LQWHUSUHWDWLRQ�RI�
D�WH[W�OHDGV�WKH�UHVHDUFKHUV�WR�WKH�FRQFOXVLRQ�WKDW�³ɚQRWKHU�LPSRUWDQW�DVSHFW�WR�QRWH�
ZLWK�UHVSHFW�WR�WKH�QRWLRQ�RI�WH[W�W\SH�LV�LWV�LQWHUFRQQHFWLRQ�ZLWK�DQRWKHU�IUHTXHQWO\�
GHEDWHG�QRWLRQ�± WKH�RQH�RI�JHQUH´��7LQFKHYD���������7KH�JHQUH�RI�D�WH[W��LWV�GHILQLWLRQ�
DQG�FODVVLILFDWLRQ��KDV�EHHQ�LQ�WKH�IRFXV�RI�VFLHQWLILF�UHVHDUFK�IRU�D�ORQJ�WLPH��+HQFH�
$��)UHHGPDQ�DQG�3�0HGZD\�SUHVHQWHG�³QHZ�YLHZV�RI�JHQUH´���������EXW�+\YlULQHQ�
�������VDLG�DERXW�FRUUHODWLRQ�DPRQJ�³SURWRW\SHV��JHQUHV��DQG�FRQFHSWV´��7KH�VWXG\�
RI�D�OLWHUDU\�WH[W�DV�D�IRUPDW�RI�NQRZOHGJH�EHLQJ�D�FRPELQDWLRQ�RI�OLWHUDU\�FRQFHSWV�
EULQJV� WH[WRORJ\� WR� D� QHZ� UHVHDUFK� OHYHO�� WDNLQJ� LQWR� DFFRXQW� WKH� IDFW� WKDW� LW� LV�
LQWHUSUHWLYH�FUHDWLYLW\�RI�DQ�LQWHUSUHWHU�EDVHG�RQ�KLV�YLVLRQ�RI�WKH�ZRUOG��GHWHUPLQHV�
WKH�DGHTXDF\�RI�WKH�WUDQVPLVVLRQ�RI�FRJQLWLYH�FRRUGLQDWHV�RI�WKH�WH[W��SDUDPHWHUV�RI�
EDVLF�DQG�SHULSKHUDOV�FRQQHFWLYH�XQLWV RI�WKH�FRQFHSWXDO�VSKHUH�RI�WKH�DUWLVWLF�WH[W��DV�
ZHOO� DV� RWKHU� OLQJXLVWLF� VWUXFWXUHV� RI� WKH� QRPLQDWLYH� ILHOGV� RI� OLWHUDU\� FRQFHSWV� E\�
PHDQV�RI�DQRWKHU�ODQJXDJH��

���0HWKRGV

7KH� DUWLFOH� SUHVHQWV� WKH� UHVXOWV� RI� DSSO\LQJ� WKH� PHWKRG� RI� FRJQLWLYH�
KHUPHQHXWLF�DQDO\VLV�DV�DQ�DOJRULWKP�IRU�WKH�FRPSOH[�LQWHUSUHWDWLRQ�RI�WH[W�PDWHULDO�
ZLWK�WKH�IROORZLQJ�DSSOLFDWLRQ�RI�FRJQLWLYH�PRGHOLQJ�RI�ERWK�WKH�ZKROH�WH[W�DQG�RI�LWV�
VHSDUDWH�FRQWH[WV��FRQVLGHULQJ�WKDW�³GLVFXVVLQJ�FRQWH[W�DV�FRJQLWLRQ��RQH�VKRXOG�QRW�
IDLO�WR�QRWH�WKH�IDFW�WKDW�RQH�SDUWLFXODU�VFLHQWLVW�± QDPHO\�YDQ�'LMN�± KDV�V\VWHPDWLFDOO\�
IRXJKW�WKH�ILJKW�IRU�D�VWXG\�RI�FRQWH[W�DV�D�FRJQLWLYH�SKHQRPHQRQ´��7LQFKHYD��������

7KH�FRJQLWLYH�KHUPHQHXWLF�DQDO\VLV�RI�OLWHUDU\�FRQFHSWXDO�VSKHUH�VHJPHQWV��
DV�WKH�W\SH�RI�OLQJXLVWLF�DQDO\VLV�LV�WKH�XQLW\�RI�VRPH�V\QHUJL]LQJ�PHWKRGV��
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)LUVW� RI� DOO�� ZH� XVHG� WKH� PHWKRG� RI� FRQWH[WXDO� DQDO\VLV� WR� GLVFRYHU� WKH�
VSHFLILFLW\�RI�QRPLQDWLYH�ILHOGVC�SDUDPHWHUV�RI�GLIIHUHQW�OLWHUDU\�FRQFHSWV��

6HFRQGO\��ZH� XVHG� WKH�PHWKRG�RI� FRJQLWLYH�GLVFXUVLYH� DQDO\VLV� RI� WH[WXDO�
G\QDPLF��7KLV�PHWKRG�LQWHUSUHWV�WKH�VSHFLILFLW\�RI�QRPLQDWLYH�ILHOGVC�SDUDPHWHUV�WR�
PRGHO� GLIIHUHQW� FRJQLWLYH� VWUXFWXUH� RI� OLWHUDU\� FRQFHSWXDO� VSKHUH��0RVW� RI� DOO�� WKLV�
PHWKRG�GHVFULEHV�WKH�OHYHO�RI�WH[WXDO�LQIOXHQFH�WR�WKH�UHDGHUV��

7KLUGO\�� ZH� XVHG� WKH� PHWKRG� RI� FRQFHSWXDO� DQDO\VLV� RI� FRJQLWLYH�
FRPPXQLFDWLYH� ILFWLRQ� VSDFH�� 7KLV� PHWKRG� LGHQWLILHV� DOO� EDVLF� FRPSRQHQWV� RI�
KHUPHQHXWLF�G\QDPLFV�DW�WKH�GLIIHUHQW�VHJPHQWV�RI�OLWHUDU\�FRQFHSWXDO�VSKHUH��

)LQDOO\��ZH�XVHG�WKH�PHWKRG�RI�VHPDQWLF�FRJQLWLYH�DQDO\VLV�RI�QRPLQDWLYH�
ILHOGV�WR�LQWHUSUHW�WKH�DUFKLWHFWRQLFV�RI�OLWHUDU\�FRQFHSWXDO�VSKHUH��

&RQVLGHUDWLRQ� RI� QRPLQDWLYH� ILHOG� RI� D� VLQJOH� OLQJXRFXOWXUDO� FRQFHSW� RI�
DUFKLWHFWRQLFV�� HVWDEOLVKLQJ� WKH� V\QHUJ\� SULQFLSOHV� RI� LWV� FRUUHODWLRQ� ZLWK� RWKHU�
FRQFHSWV�LQ�D�XQLILHG�FRJQLWLYH�FRQFHSWXDO�VSKHUH�JULG�RI�D�QDWLRQDO�ODQJXDJH�LV�EDVHG�
SULPDULO\� RQ� ILHOG� PHWKRGV� RI� VWXG\LQJ� WKH� PDWHULDO�� IROORZHG� E\� DFFHVV� WR� WKH�
LQWHUSUHWLYH� OHYHO� ZLWKLQ� OLQJXRFXOWXUDO� PRGHO� RI� WKH� ZRUOG� WKDW� SURPRWHV� GHHS�
NQRZOHGJH�RI�WKLV�PRGHO�GLVFXUVLYH�V\QHUJ\�IRUPDWLRQ��SUHVHUYDWLRQ�DQG�WUDQVIHUULQJ�
SULQFLSOHV�

���5HVXOWV�DQG�'LVFXVVLRQV

)XUWKHUPRUH��D�WH[W�PD\�EHFRPH�LQFRUSRUDWHG�LQWR�D�ODUJHU�RQH��ZKLFK�PD\�
OHDG�WR�PRGLILFDWLRQV�RU�HYHQ�D�VKLIW�LQ�LWV�RYHUDOO�SXUSRVH��7KDW�LV�ZK\�DFFRUGLQJ�WR�
5��GH�%HDXJUDQGH�³WKH�FRQILJXUDWLRQ�RI�WKH�FRQFHSWV�DQG�WKH�UHODWLRQV�DPRQJ�WKHP�
ZKLFK� IRUP� WKH� EDVLV� RI� WKH� WH[W� LV� WKH� WH[WXDO� ZRUOG� SURSHU´� �%HDXJUDQGH�� KWWS���
%HFDXVH� RI� WKH� IDFW� WKDW�D� OLWHUDU\� WH[W� LV� FKDUDFWHULVHG�DORQJ�ZLWK� WKH� LQIRUPDWLRQ�
IXQFWLRQ�E\�WKH�SUHVHQFH�RI�WKH�DHVWKHWLF�IXQFWLRQ��WKDW�LV�ZK\�D�WH[W�ZRUOG�LV�EHLQJ�
EXLOW�DURXQG�WKLV�OLWHUDU\�WH[W�DV�DQ�LQWHUSUHWDWLYH�RQH��L�H��DV�D�UHVXOW�RI�LQWHUSUHWDWLRQ�
RI�D�WH[W�D�SURMHFWLRQ�RI�WKLV�WH[W�LV�EHLQJ�IRUPHG�DV�D�PHQWDO�IRUPDWLRQ�GHILQHG�E\�
FRJQLWLYH� FRRUGLQDWHV� RI� WKH� WH[W�� 7KH� EDVLF� WKHVHV� RI� WKH� 7H[W�:RUOG� WKHRU\� DUH�
ZULWWHQ�LQ�WKH�3��:HUWK�PRQRJUDSK�³7H[W�:RUOGV��5HSUHVHQWLQJ�&RQFHSWXDO�6SDFH�LQ�
'LVFRXUVH´�� +H� UHSUHVHQWHG� WKH� PRGHO� LQWHJUDWLQJ� WKH� EDVLF� FRQFHSWV� RI� 7H[W�
OLQJXLVWLFV��:HUWK���������)ROORZLQJ�3��:HUWKCV�LGHDV��WKH�XQLWHG�WKHRU\�RI�WH[W�DQG�
GLVFRXUVH�³FRQQHFWV�WKH�VSKHUHV�RI�NQRZOHGJH�DQG�ODQJXDJH�DW�WKH�SUDFWLFDO�SRLQW�RI�
YLHZ�RQ�WKH�EDVH�RI�RXU�NQRZOHGJH�DERXW�HYHU\�VFLHQWLILF�EUDQFK��:HUWK��������

7KH�JHQHUDWLRQ�RI�QHZ�PHVVDJHV�EDVHG�RQ�WH[W�FRQVWUXFWV�WKDW�IRUP�FRGHV�
OHDGV� WR� WKH� FUHDWLRQ� RI� FRPSOH[� WH[W� ZRUOGV�� GXH� WR� WKH� IDFW� WKDW� ³WKH� LGHD� RI� D�
FRJQLWLYH� UHSUHVHQWDWLRQ� RI�ZKDW� WKH� WH[W� VD\V� GHWHUPLQHV� WKH� GHYHORSPHQW� RI� WKH�
FRQFHSW�RI�WKH�WH[W�ZRUOG´��EHFDXVH�³PHQWDOO\�WKH�GHHSHVW�WH[WXDO�RUJDQL]DWLRQ�RI�WKH�
UHDO�ZRUOG� OHDGV� WR� D�PRGHO� RI�PDQ\�ZRUOGV´� �&RMRFDUX� HW� DO��� ������� WR� D�PRGHO�
DVVRFLDWHG� ZLWK� D� VSHFLILF� WH[W�� 7KLV� SDUWLFXODU� WH[W� FDQ� EH� FRQVLGHUHG� DV� D� EDVLF�
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FRPSRQHQW�RI�D�EXLOGLQJ�WH[W�ZRUOG�RU�D�VHW�RI�WH[W�ZRUOGV�LQ�ZKLFK�WKH�SULPDU\�WH[W�
³LV� D� FORVHG�� VHOI�VXIILFLHQW�� V\QFKURQRXVO\� RUJDQL]HG� G\QDPLF� V\VWHP´� �/RWPDQ��
������� SUHVHQWHG� DV� D� VROLG� LQIRUPDWLRQ� V\VWHP� ZLWKLQ� EXLOGLQJ� RI� ZKLFK� WKH�
LQIRUPDWLRQ�VXIIHUV�LQGLYLGXDO�DXWKRU¶V�LQIOXHQFH��WKH�LQIOXHQFH�VHW�E\�WKH�FRJQLWLYH�
SORWIUDPHV�RI�D�WH[W��7KH�FRKHVLRQ�LQ�WKH�WH[W�LV�LQH[WULFDEOH�ZLWK�LWV�FRQWLQXXP��7KLV�
FRQWLQXXP� LQ� JHQHUDO� LV� D� FHUWDLQ� VHTXHQFH�� FRQWLQXDWLRQ�� IORZ�� $PRQJ� DOO� WH[WV��
SDUWLFXODUO\� DPRQJ� OLWHUDU\� WH[W�� WKH� FDWHJRU\� RI� FRQWLQXXP� DFTXLUHV� DGGLWLRQDO�
LPSRUWDQFH��EHFDXVH�FUHDWLQJ�WKH�OLWHUDU\�WH[W�WKH�DXWKRU�LV�IUHH�WR�KDQGOH�OLWHUDU\�WLPH�
DV�KH�SOHDVHV��$Q�DXWKRU�FDQ�VTXHH]H�RU�VWUHWFK�OLWHUDU\�WLPH��JR�EDFN�RU�UXQ�IRUZDUG�
LQ� WKH�SORW�RI� OLWHUDU\� WH[W��/DQJXDJH�XQLWV�GHQRWLQJ�OLWHUDU\� WLPH�� VXFK�DV�PLQXWHV��
KRXUV�� \HDUV� KDYH� RQO\� D� IRUPDO� H[SUHVVLRQ� LQ� WKH� OLWHUDU\� WH[W�� ³7KH� FDWHJRU\� RI�
FRQWLQXXP�DQG�WKH�FDWHJRU\�RI�FRKHVLRQ��DV�ZHOO�DV�WKH�GLYLVLRQ�RI�WKH�OLWHUDU\�WH[W�DUH�
LQWHUGHSHQGHQW�DQG�FRPSOHPHQW�HDFK�RWKHU�

,Q�DGGLWLRQ��LQ�PRGHUQ�OLQJXLVWLF�VFLHQFH�WKHUH�DUH�VXFK�FDWHJRULHV�RI�OLWHUDU\�
WH[W� DV� SURVSHFWXV� DQG� UHWURVSHFWLRQ��%\� WKHPVHOYHV�� WKHVH� SKHQRPHQD� YLRODWH� WKH�
VWULFW� UXQ� RI� OLWHUDU\� WLPH�� LWV� OLQHDULW\�� HLWKHU� UHWXUQLQJ� WKH� UHDGHU� WR� WKH� SDVW�� RU�
LQYLWLQJ�KLP�WR�ORRN�DKHDG��:KHQ�XVLQJ�UHWURVSHFWLYH��WKH�DXWKRU�GHOLEHUDWHO\�DWWUDFWV�
WKH�UHDGHU
V�DWWHQWLRQ�WR�HYHQWV�LQ�WKH�SDVW�EHFDXVH�VXFK�HYHQWV�PRUH�IXOO\�UHYHDO�WKH�
SLFWXUH�RI� WKH�SDVW�HYHQWV�RU�HYHQ�KHOS�WKH UHDGHU�LPDJLQH�ZKDW�ZLOO�KDSSHQ� LQ�WKH�
IXWXUH��

5HWURVSHFWLRQ� FDQ� EH�PDQLIHVWHG� LQ� WZR�ZD\V�� HLWKHU� WKH� LQIRUPDWLRQ�KDV�
DOUHDG\�EHHQ�VHW�RXW�LQ�WKH�OLWHUDU\�WH[W�DERYH��RU�WKH�FRKHUHQW�QDUUDWLYH�LV�LQWHUUXSWHG�
LQ�RUGHU�WR�GHVFULEH�SUHYLRXVO\�RFFXUUHG�HYHQWV��6R��LQ�WKH�QRYHO�³7KH�*UHDW�*DWVE\´�
D� UDWKHU� VWULNLQJ� H[DPSOH� RI� UHWURVSHFWLRQ� LV� REVHUYHG� LQ� WKH� GLDORJXH� RI� WKH�PDLQ�
FKDUDFWHUV��ZKHQ�*DWVE\�WDONV�DERXW�KLV�VHUYLFH�LQ�WKH�DUP\��HQGLQJ�KLV�VWRU\�ZLWK�D�
GHPRQVWUDWLRQ�RI�D�PHGDO�UHFHLYHG�IRU�WKH�VHUYLFH�

,Q� QRYHO� RI� ³7HQGHU� LV� WKH� QLJKW´� WKH� UHWURVSHFWLYH� LV� PRUH� RSHQ� DQG�
H[WHQVLYH��6R�LQ�WKH�ILUVW�FKDSWHU�RI�WKH�QRYHO�)LW]JHUDOG��������LQWURGXFHV�XV�WR�WKH�
FRXSOH�'LYHU��WHOOLQJ�KRZ�WKH\�OLYH��WKDW�WKH\�KDYH�WZR�FKLOGUHQ�DQG�WKDW�WKH\�DUH�QRW�
KDSS\�WRJHWKHU��+RZHYHU��LQ�WKH�VHFRQG�FKDSWHU�UHDGHUV�DUH�UHWXUQHG�D�IHZ�\HDUV�DJR��
EHFDXVH� WKH�ZULWHU� WHOOV� WKH� VWRU\� RI� WKH� VSRXVHVC�PHHWLQJ�� ,Q� WKH� WKLUG� FKDSWHU� WKH�
ZULWHU�SODFHV�WKH�UHDGHUV�LQ�WKH�HYHQWV�WKDW�KDSSHQV�D�FRXSOH�RI�\HDUV�DIWHU�WKH�HYHQWV�
GHVFULEHG� LQ� WKH� ILUVW� FKDSWHU�� %XW� WKHVH� DUH� H[DPSOHV� RI� WKH� DXWKRU¶V� REMHFWLYH�
UHWURVSHFWLRQ��,W�VKRXOG�EH�QRWHG�WKDW�DQ\�OLWHUDU\�WH[W�DOVR�KDV�D�VXEMHFWLYH�± UHDGHU¶V�
UHWURVSHFWLRQ��7KLV�SKHQRPHQRQ�LV�EDVHG�RQ�D�SHUVRQ¶V�DELOLW\�WR�NHHS�LQ�PLQG�UHDG�
OLWHUDU\�WH[W��,Q�WKLV�ZD\�OLWHUDU\�WLPH�LQ�WKH�FRXUVH�RI�WKH�VWRU\�PHQWDOO\�UHWXUQV�WR�
UHDG�OLWHUDU\�WH[W�LQ�YLHZ�RI�WKH�IDFW�WKDW�LW�LV�LPSRUWDQW�IRU�QHZ�UHDGLQJ�OLWHUDU\�HYHQWV��

$V�UHWURVSHFWLRQ��DV�SURVSHFWXV�KDYH�WKH�VDPH�IXQFWLRQV��EXW�SURVSHFWXV�PD\�
QRW�EH�VR�HYLGHQW��7\SLFDOO\��D�SURVSHFWXV�LV�SUHFHGHG�E\�SKUDVHV�VXFK�DV��D��KH�GLG�
QRW�NQRZ��E��KRZ� LW�ZRXOG�EHFRPH�NQRZQ� ODWHU��F��ZH�ZLOO�NQRZ�PRUH�DERXW� WKLV�
EHORZ��HWF��7KH�SUHIDFH�RU�HSLJUDSK�LV�DOVR�D�NLQG�RI�SURVSHFWXV��)RU�H[DPSOHV��WKH�
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QRYHO�³7KH *UHDW *DWVE\´�EHJLQV ZLWK WKH ZRUGV��³:KHQHYHU�\RX�IHHO�OLNH�FULWLFL]LQJ�
DQ\� RQH�´� «� ³MXVW� UHPHPEHU� WKDW� DOO� WKH� SHRSOH� LQ� WKLV� ZRUOG� KDYHQ¶W� KDG� WKH�
DGYDQWDJHV� WKDW�\RX¶YH� KDG´ �)LW]JHUDOG�� ������� ,Q� WKLV� FRQWH[W�� WKH� SURVSHFWXV� LV�
UDWKHU�LPSOLFLW�LQ�QDWXUH��ZLWKRXW�OLQJXLVWLF�XQLWV�LQGLFDWLQJ�WKH�IXWXUH��EXW�WKH�DWWHQWLYH�
UHDGHU� ZLOO� LPPHGLDWHO\� WU\� WR� LPDJLQH� ZKDW� VKRXOG� KDSSHQ� LQ� RUGHU� IRU� KLP� WR�
FRQGHPQ�RU�FULWLFLVH�DQRWKHU�SHUVRQ�

0RGDOLW\� LV� LQKHUHQW� LQ� HYHU\� OLWHUDU\� WH[W�� ,W� LV� PRGDOLW\� WKDW� DFWV� DV� D�
FRQVWUXFWLYH� VLJQ� RI� D� VHQWHQFH�� DQG� WKHUHIRUH� LQKHUHQW� LQ� HYHU\� VHQWHQFH�ZLWKRXW�
H[FHSWLRQ��7KH�DXWKRU¶V�UHODWLRQVKLS�WR�KLV�RUDO�RU�ZULWWHQ�VWDWHPHQW�LV�PDQLIHVWHG�LQ�
WKH�VHOHFWLRQ�RI�YRFDEXODU\��JUDPPDWLFDO��V\QWDFWLF�RU�SKUDVHRORJLFDO�PHDQV��LQ�WKH�
FKRLFH�RI�VW\OLVWLFV�DQG�FRPSRVLWLRQDO�FRQVWUXFWLRQ��

,Q�DQ�RUDO�XWWHUDQFH��WKH�LQWHUQDWLRQDO�VWUXFWXUH�RI�WKH�XWWHUDQFH�DOVR�PDWWHUV��
0RGDOLW\�WXUQV�RXW�WR�EH�D�FDWHJRU\�LQKHUHQW�LQ�ODQJXDJH�LQ�DFWLRQ��L�H��LQ�D�VSHHFK��
DQG�WKHUHIRUH�LW�LV�WKH�YHU\�HVVHQFH�RI�WKH�FRPPXQLFDWLYH�SURFHVV��7KH�PRGDOLW\�RI�
WKH�OLWHUDU\�WH[W�LV�DOUHDG\�HYLGHQW�LQ�WKH�YHU\�FKRLFH�RI�WKHPHV�IRU�WKH�OLWHUDU\�WH[W��LQ�
WKH�WLWOH��6R��WKH�UHDGHU�LPPHGLDWHO\ XQGHUVWDQGV�WKH�DPELJXRXV�DWWLWXGH�RI�WKH�DXWKRU�
WRZDUGV�KLV�FKDUDFWHU�LQ�WKH�WLWOH�RI�WKH�QRYHO�³7KH�*UHDW�*DWVE\´��&RQVLGHULQJ�WKH�
FDWHJRULHV�RI�OLWHUDU\�WH[W�WKDW�DUH�KLJKOLJKWHG�LQ�FRQWHPSRUDU\�OLQJXLVWLFV��RQH�FDQQRW�
EXW�PHQWLRQ�VXFK�FDWHJRULHV�DV�LQWHJUDWLRQ�DQG�FRPSOHWHQHVV�RI�WKH�OLWHUDU\�WH[W��,W�LV�
DGYLVDEOH�WR�FRQVLGHU�WKHVH�WZR�FDWHJRULHV�LQ�WDQGHP�

,QWHJUDWLRQ� LV� FRUUHODWHG� ZLWK� FRKHVLRQ� RI� WKH� OLWHUDU\� WH[W�� EXW� XQOLNH�
FRKHVLRQ�� LQWHJUDWLRQ� FRQQHFWV� VXEVHFWLRQV� RI� WKH� OLWHUDU\� WH[W� QRW� E\� OH[LFDO��
JUDPPDWLFDO� RU� VHPDQWLF� PHDQV�� EXW� E\� PHDQV� RI� SV\FKRORJLFDO� FRQQHFWLRQ�� 7KH�
LQWHJUDWLRQ�RI�DOO�HOHPHQWV�RI�WKH�OLWHUDU\�WH[W�LQH[RUDEO\�OHDGV�WR�LWV�FRPSOHWHQHVV��

7KH�FRPSOHWHQHVV�RI�WKH�OLWHUDU\�WH[W�LV�LQKHUHQW�RQO\�WR�WKH�ZKROH�WH[W��DQG�
QRW�LWV LQGLYLGXDO�SDUWV��ZKLFK��LQ�IDFW��GLVWLQJXLVKHV�WKH�WH[W�IURP�QRQ�WH[W��7KH�WH[W�
KDV�UDWKHU�EOXUU\�ERUGHUV�DQG�UHPDLQV�RSHQ��

$FFRUGLQJ�WR�WKLV�SRLQW�RI�YLHZ��WKHUH�DUH�DOZD\V�PDQ\�RSWLRQV�IRU�UHDGLQJ�
WKH�WH[W�E\�GLIIHUHQW�UHDGHUV��GXH�WR�ZKLFK�WKH�OLWHUDU\�WH[W�LV�LQFRPSOHWH�DQG�OHDYHV�D�
JUHDW� GHDO� RI� IUHHGRP� IRU� WKRVH� ZKR� SHUFHLYH� LW�� ,I� WKH� DXWKRU� JLYHV� VRPH�
XQGHUVWDWHPHQW� RU� LQFRPSOHWHQHVV�� WKHQ� WKLV� ZDV� GRQH� LQWHQWLRQDOO\�� EHFDXVH�
UHJDUGLQJ�WKH�FKRVHQ�WRSLF�RI�WKH�OLWHUDU\�WHVW��WKH�DXWKRU�UHYHDOHG�HYHU\WKLQJ�WR�WKH�
HQG��

7KHQ�JRHV�D�QHZ�VWDJH�RI�LQWHUSUHWDWLRQ�E\�D�UHDGHU�RI�WKH�ZKROH�ZRUN�RU�LWV�
LQGHSHQGHQW�FRQWH[WV�FRQVLGHULQJ�WKH�IDFW�WKDW�³WKH�FODLP�WKDW�FRQWH[W�WDNHV�SODFH�RQO\�
WKURXJK�WKH�KXPDQ�PLQG��

,W�LV�WKH�KXPDQ�PLQG�ZKLFK�VKRXOG�EH�VHHQ�DV µVXUURXQGLQJ¶��µHQFRPSDVVLQJ¶�
DQG� µJRYHUQLQJ¶� FRQWH[W� DQG� QRW� WKH� RWKHU� ZD\� DURXQG´� �7LQFKHYD�� ������� 7KH�
UHDGHU¶V�LQWHUSUHWDWLRQ�GHJUHH�RI�WKH�ZKROH�ZRUN�DQG�LWV�LQGHSHQGHQW�FRQWH[WV�GHSHQGV�
RQ� WKH� ³FXOWXUDO� H[SHULHQFH� RI� D� SDUWLFXODU� SHUVRQ´� �'DQLOHQNR� ������� WDNLQJ� LQWR�
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DFFRXQW�WKH�IDFW�WKDW�³UHDGHUV�ZLOOLQJO\�GUDZ�LQWHUSUHWLYH�FRQFOXVLRQV´��0F&DUWK\�	�
*ROPDQ�� ������ZLWK� WKH� SXUSRVH� RI� ³GHWHUPLQH� WKH� GHHSHU�PHDQLQJ� RI� WKH�ZRUN´�
�/DQJHU��������/HYLQH�	�+RUVRQ��������E\�³VSUHDGLQJ�DFWLYDWLRQ´� �%HDXJUDQGH 	�
'UHVVOHU�� ������� ,W� LV� SURYHG� WKDW� ³D� OLWHUDU\� WH[W� DV� D� SURMHFWLRQ� RI� DQ� LQGLYLGXDO�
DXWKRU¶V�OLWHUDU\�SLFWXUH�RI�WKH�ZRUOG��DQ�LQGLYLGXDO�DXWKRU¶V�FRQFHSWXDO�VSKHUH�LV�D�
PRGHO´��2JQHYD��������

7KLV� WKHVLV�LV�EDVHG�RQ� WKH� IROORZLQJ�³D�PRGHO�DV�D�UHVHDUFK�FRQVWUXFW�RI�
UHDOLW\�LV�D�ZRUNLQJ�WRRO�IRU�VWXG\LQJ�WKH�HVVHQFH�RI�WKH�SKHQRPHQRQ�XQGHU�VWXG\�LQ�
LWV� V\VWHPLF� DQG� IXQFWLRQDO� UHODWLRQV�ZLWK� SKHQRPHQD� RI� D�PRUH� JHQHUDO� HVVHQFH´�
�.DUDVLN���������ZKLFK�QHFHVVLWDWHV�³PRGHOLQJ´��WDNLQJ�LQWR�DFFRXQW�WKH�IDFW�WKDW�³DQ\�
WH[W�IRU�XV�LV�D�FRPSOH[�GHYLFH�WKDW�VWRUHV�YDULRXV�FRGHV�WKDW�FDQ�WUDQVIRUP�UHFHLYHG�
PHVVDJHV� DQG� JHQHUDWH� QHZ� RQHV�� OLNH� DQ� LQIRUPDWLRQ� JHQHUDWRU� ZLWK� LQWHOOHFWXDO�
SHUVRQDOLW\´��/RWPDQ��������

7KHVH� VSHFLILF� WH[W� IHDWXUHV� IRUP� D� WH[W� PRGHO� DV� RQH� RI� WKH� IRUPV� RI�
FXOWXUDOO\�FRQGLWLRQHG�³PHQWDO�PRGHOV´��PRUH�DERXW�PHQWDO�PRGHOV��-RKQVRQ�/DLUG��
������&URIW�	�&UXVH��������HWF���DV�³PHQWDO�VSDFHV´��)DXFRQQLHU���������EHFDXVH�³D�
WH[W�DV�D�SURGXFW�RI�FRPPXQLFDWLRQ�LV�JHQHUDWHG�E\�D�QDWLYH�VSHDNHU�L�H��WKH�EHDUHU�RI�
FXOWXUDOO\�VSHFLILF�FROOHFWLYH� LGHQWLW\´� �*ULVKDHYD���������DV�D�UHVXOW� LQ�HDFK�WH[W�D�
ZULWHU�EXLOGV�XS�RQH�RU�PRUH�FRJQLWLYH�WH[WXDO�GRPLQDQWV��&RJQLWLYH�WH[WXDO�GRPLQDQW�
LV�XQGHUVWRRG�DV�D�EDVLF�SORW�IRUPLQJ�OLWHUDU\�FRQFHSW�

$� GHWDLOHG� VWXG\� RI� FRJQLWLYH� WH[WXDO� GRPLQDQWV� DOORZHG� GHYHORSLQJ� WKH�
IROORZLQJ� W\SRORJ\�� ��� WKH� FRJQLWLYH� GRPLQDQWV� RI� D� VLQJOH�ZRUN�� ��� WKH� FRJQLWLYH�
GRPLQDQWV�RI� WKH�ZULWHU¶V�XQLTXH�VW\OH�����JHQUH�FRJQLWLYH�GRPLQDQWV�����FRJQLWLYH�
GRPLQDQWV� RI� WKH� OLWHUDU\� GLUHFWLRQ�� ��� FRJQLWLYH� GRPLQDQWV� RI� HDFK� SHULRG� LQ� WKH�
GHYHORSPHQW�RI�OLWHUDWXUH�RI�D�FRXQWU\��2JQHYD���������$�FRJQLWLYH�WH[WXDO�GRPLQDQW�
FDQ�EH�HTXDO�WR�RQH�RU�PRUH�FRQFHSW�GRPLQDQWV��7KH�FRQFHSW�GRPLQDQW�LV�XQGHUVWRRG�
DV�WKH�EDVLF�OLWHUDU\�FRQFHSW�ZLWKLQ�WKH�FRQFHSWXDO�VSKHUH�RI�D�WH[W�

+HQFH��LQ�D�QXPEHU�RI�ZRUNV�RQH�RI�WKH�EDVLF�FRQFHSWV�LV�WKH�FRQFHSW�³WLPH´��
$V�LW�LV�XQGHUVWRRG�WLPH�LV�D�SKLORVRSKLFDO�FDWHJRU\��,Q�SKLORVRSK\�WLPH�LV�GHILQHG�DV�
WKH�IRUP�RI�PDWWHU�H[LVWHQFH��7KLV�LV�D�IRUP�H[SUHVVLQJ�WKH�GXUDWLRQ�RI�EHLQJ�DQG�WKH�
VHTXHQFH�RI�FKDQJHV�LQ�WKH�VWDWHV�RI�PDWHULDO�V\VWHPV�DQG�SURFHVVHV�LQ�WKH�ZRUOG��,Q�
OLQJXLVWLF�VFLHQFHV�WKH�FRQFHSWV�³WLPH´�DQG�³WHPSRUDOLW\´�DUH�GLVWLQJXLVKHG��

7KH� FDWHJRU\� RI� WHPSRUDOLW\� GHWHUPLQHV� WLPH� UHODWLRQV� H[SUHVVHG� LQ� D�
ODQJXDJH�DQG�WKHQ�LQ�VSHHFK�LQFOXGLQJ�LQ�DUWLVWLF�VSHHFK��$�FDWHJRU\�RI�WLPH�EHLQJ�D�
FDWHJRU\�LV�D�IRUP�RI�PDWWHU��D�IRUP�RI�NQRZOHGJH�DQG�DV�D�UHVXOW�KDV�D�PRUSKRORJLFDO�
V\QWDFWLF� FKDUDFWHU�� :KHQ� VWXG\LQJ� D� WH[W� ZRUOG� LQ� WKH� IRUP� RI� D� FRPSOH[�
LQWHUSUHWDWLYH PRGHO�LW�LV�VLJQLILFDQW�WKDW�WKH�FDWHJRU\�RI�WLPH�LV�QRW�WKH�VDPH�DV�WKH�
FDWHJRU\� RI� WHPSRUDOLW\�� VLQFH� WKH� ODVW� KDV� D� ORJLFDO�VHPDQWLF� FKDUDFWHU� LQ�
FRQWUDGLFWLRQ�WR�WKH�ILUVW�RQH�

7KH� GLIIHUHQFH� EHWZHHQ� WKH� FDWHJRU\� RI� OLWHUDU\� WLPH� DQG� WKH� FDWHJRU\� RI�
OLWHUDU\�WHPSRUDOLW\�LV�UHYHDOHG�LQ�VSHHFK�OLWHUDU\�DXWKRU�XQLWV�YHUEDOL]LQJ�WKHVH�WZR�
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FDWHJRULHV�LQ�WKH�OLWHUDU\�VSDFH�DV�D�IRUP�RI�NQRZOHGJH��,W�LV�DOVR�VLJQLILFDQW�WKDW�WKH�
FDWHJRU\�RI�WHPSRUDOLW\�LV�ZLGHU�WKDQ�WKH�FDWHJRU\�RI�WLPH��7KH�WHPSRUDOLW\�FDWHJRU\�
LQFOXGHV�OH[LFDO�PHDQV�RI�WLPH�H[SUHVVLQJ��JUDPPDWLFDO�PHDQV�RI�WLPH�H[SUHVVLQJ�DQG�
DOVR�PHDQV�RI�H[SUHVVLQJ�WLPH�UHODWLRQV��

$�QXPEHU�RI�VFLHQWLVWV�FRQVLGHU�WHPSRUDOLW\�WKURXJK�WKH�SULVP�RI�WHPSRUDO�
V\QWD[HV�DQG�WHPSRUDO�OH[HPHV�ZKHUH�V\QWD[HV�IHOO�LQWR�YDULRXV�IXQFWLRQDO�FODVVHV��
VXEVWDQWLDO� V\QWD[� H[SUHVVLQJ� WKH� PHDQLQJ� E\� XVLQJ� QRXQV�� TXDOLI\LQJ� V\QWD[�
H[SUHVVHG�E\�DGMHFWLYHV��SURFHGXUDO�V\QWD[�H[SUHVVHG�E\�YHUEV��

6WXG\LQJ� WKH� VSHFLILFV� RI� WKH� OLWHUDU\� FRQFHSW� ³WLPH´� UHSUHVHQWDWLRQ��
LPSOHPHQWHG�LQ�D�WH[WXDO�SLFWXUH�RI�WKH�ZRUOG�DV�D�VROLG�SKHQRPHQRQ�QHYHUWKHOHVV�LW�
LV�D�FRPELQDWLRQ�RI�PDQ\�RSSRVLWHV�WKDW�OHDG�WR�WKH�DSSHDUDQFH�LQ�D�OLWHUDU\�WH[W�RI�
VXFK�D�SKHQRPHQRQ�DV�FRQWH[WXDO�SRODUL]DWLRQ�

0DUNHUV�RI�FRQWH[WXDO�SRODULVDWLRQ�DUH�OLQJXLVWLF�XQLWV�UHSUHVHQWLQJ�RSSRVLWH�
VHPDQWLF�SKHQRPHQD��ZLWKLQ�D�VLQJOH�FRQWH[W�RU�D�VHW�RI�FRQWH[WV�RI�WKH�VDPH�ZRUN��
GHILQHG� E\� FRJQLWLYH� FRRUGLQDWHV� RI� WKH� WH[W�� 3UHYLRXV� VWXGLHV� KDYH� UHYHDOHG� WKH�
SUHVHQFH�RI�WKH�IROORZLQJ�W\SHV�RI�FRQWH[WXDO�SRODULVDWLRQ�LQ�WKH�DUFKLWHFWRQLFV�RI�D�
OLWHUDU\�WH[W��

���SRODULVDWLRQ�LQ�WKH�NHUQHO�VHPDQWLFV��

���DQWKURSRFHQWULF�SRODULVDWLRQ��

D��SRODULVDWLRQ�RI�DFWLYLW\��

E��SRODULVDWLRQ�RI�RSLQLRQV��

���SUR[HPLF�SRODULVDWLRQ��

���WHPSRUDO�SRODULVDWLRQ��

���VRFLDO�SRODULVDWLRQ��

D��JHQGHU SRODULVDWLRQ��

E��DJH�EDVHG�SRODULVDWLRQ��

���WKH�SRODULVDWLRQ�RI�QDWXUH�DQG�PDQ��EDG�ZHDWKHU�ļ�FRPIRUW��

���OLQJXLVWLF�DQG�FXOWXUDO�SRODULVDWLRQ��

D��WKH�SRODULVDWLRQ�RI�WUDGLWLRQV��

E��WKH�SRODULVDWLRQ�RI�HYHU\GD\�OLIH��

F��WKH�SRODULVDWLRQ�RI�FXVWRPV��*ODPD]GD���������

7KH�VWXG\�RI�WKH�OLWHUDU\�FRQFHSW�RI�³WLPH´�REYLRXVO\�EULQJV�RQH�WR�WKH�OHYHO�
RI�FRQWH[WXDO�WHPSRUDO�SRODUL]DWLRQ�LQWHUSUHWDWLRQ��



���� _�3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG�/LQJXLVWLFV�,VVXHV��6DLQW�3HWHUVEXUJ��
5XVVLD��6XPPHU�DQG�$XWXPQ�����

���&RQFOXVLRQ

$�FRPSOH[�VWXG\�RI�WKH�DUFKLWHFWRQLFV�RI�D�OLWHUDU\�WH[W�LV�EDVHG�SULPDULO\�RQ�
GHWHUPLQLQJ�WKH�EDVLF�WH[W�SDUDPHWHUV�RQH�RI�ZKLFK�LV�WKH�WH[W�JHQUH��7KH�FRUUHODWLRQ�
RI� WKH� WH[W�XQGHU�VWXG\�ZLWK�RQH�RU�DQRWKHU�WH[W�W\SHV� LV�DVVRFLDWHG�ZLWK� WKH�VWXG\�
REMHFWLYHV�RI�ERWK�WKH�ZKROH�WH[W�DQG�RI�LWV�VLQJOH�FRQWH[WV�

7KH�LQWHUSUHWDWLRQ�RI�WKH�OLWHUDU\�WH[W�DQG�LWV�FRQWH[WV�OHDGV�WKH�UHVHDUFKHU�WR�
LGHQWLI\LQJ�RI�WKH�SDUDPHWHUV�RI�WKH�WH[W�ZRUOG�WKDW�LV�UHSUHVHQWHG�LQ�D�SDUWLFXODU�ZRUN�
RU�D�FROOHFWLRQ�RI�ZRUNV�

,W�LV�SURYHG�WKDW�WKH�FRQVLGHUDWLRQ�RI�WKH�WH[W�DV�FRQFHSWXDO�VSKHUH�ZKLFK�LV�
D�FRPELQDWLRQ�RI�OLWHUDU\�FRQFHSWV�RSHQV�XS�EURDG�FRJQLWLYH�KHUPHQHXWLF�SURVSHFWV�
IRU�UHVHDUFK��$V�D�UHVXOW�RI�WKH�GHYHORSHG�LQWHUSUHWDWLYH�DOJRULWKP��FRJQLWLYH�WH[WXDO�
GRPLQDQWV�DUH�EHLQJ�GHILQHG�DV�WKH�EDVLF�SORW�IRUPLQJ�OLWHUDU\�FRQFHSWV LQ�WKH�QXFOHDU�
SHULSKHUDO�VWUXFWXUH�RI�WKH�FRQFHSWXDO�VSKHUH�

$�GHWDLOHG� VWXG\� RI� FRJQLWLYH� WH[WXDO� GRPLQDQWV� DOORZHG�GHYHORSLQJ� WKHLU�
W\SRORJ\��$V�D�UHVXOW�RI�WKH�OLWHUDU\�FRQFHSWXDO�VSKHUH�DUFKLWHFWRQLFV�UHVHDUFKHV�LW�ZDV�
UHYHDOHG�WKDW�RQH�RI�WKH�EDVLF�OLWHUDU\�FRQFHSWV�LQ�PDQ\�OLWHUDU\�WH[WV�LV�WKH�OLWHUDU\�
FRQFHSW�³WLPH´��7KLV�OLWHUDU\�FRQFHSW� LV�LQWHUSUHWHG�DV�D�FRJQLWLYH� WH[WXDO�FRQFHSW�
GRPLQDQW�ZKLFK� DORQJ�ZLWK� RWKHU� FRJQLWLYH� WH[WXDO� GRPLQDQWV� FDQ� EH� LQFOXGHG� LQ�
SRODULVHG�FRQWH[W�VWUXFWXUHV��,W�LV�SURYHG�WKDW�FRQWH[WXDO�SRODULVDWLRQ�LV�DQ�LPSRUWDQW�
SDUW�RI�WKH�WH[WXDO�ZRUOG�PRGHO�

7KXV�FRPSOH[�DQDO\VLV�RI�D�OLWHUDU\�WH[W�DV�NQRZOHGJH�IRUPDW�RSHQV�XS�QHZ�
UHVHDUFK� SURVSHFWV� IRU� WKH� DUFKLWHFWRQLFV� LQWHUSUHWDWLRQ� RI� WKH� OLWHUDU\� FRQFHSWXDO�
VSKHUH�

5HIHUHQFHV

$XP�OOHU�� 0�� �������� 7KH� OLYLQJ� KDQGERRN� RI� QDUUDWRORJ\� KWWS���ZZZ�OKQ�XQL�
KDPEXUJ�GH�DUWLFOH�WH[W�W\SHV �DFFHGHG������������

%HDXJUDQGH�� 5�� GH�� �������� 7H[W�� GLVFRXUVH� DQG� SURFHVV�� 1RUZRRG�� 1-�� $EOH[��
KWWS���ZZZ�EHDXJUDQGH�FRP� �DFFHGHG������������

%HDXJUDQGH��5��GH���	�'UHVVOHU� :����������,QWURGXFWLRQ�WR�WH[W�OLQJXLVWLFV��/RQGRQ��
/RQJPDQ��

%HDXJUDQGH��5�� GH�� ��������$�QHZ� LQWURGXFWLRQ� WR� WKH� VWXG\� RI� WH[W� DQG� GLVFRXUVH�
KWWS���EHDXJUDQGH�FRP�QHZBLQWURBWRBVWXG\�KWP �DFFHGHG�������������

&RMRFDUX��6���%UDJDUX��&���	�&LXFK�2��0����������7KH�UROH�RI�ODQJXDJH�LQ�FRQWUDFWLQJ�
VRFLDO� UHDOLWLHV��7KH� DSSUHFLDWLYH� LQTXLU\� DQG� UHFRQVWUXFWLRQ� RI� RUJDQL]DWLRQDO�
LGHRORJ\��5HYLVWD�GH�&HUFHWXUH�VL�,QWHUYHQWLH�6RFLDOD�������������

&URIW�� :��� 	� &UXVH�� '�� $�� �������� &RJQLWLYH� OLQJXLVWLFV�� &DPEULGJH�� &DPEULGJH�
8QLYHUVLW\�3UHVV�



/LWHUDU\�7H[W�DV�.QRZOHGJH�)RUPDW��_�����

'DQLOHQNR��,��$����������6WDJHV�RI�WH[W�ZRUOG�FUHDWLQJ��%DVHG�RQ�WKH�QRYHO�©7HQGHU�LV�
WKH�QLJKWª�E\�)��)LW]JHUDOG���/LQJXLVWLF�+RUL]RQV��������

)DXFRQQLHU�� *�� �������� 0HQWDO� VSDFHV�� ODQJXDJH� PRGDOLWLHV�� DQG� FRQFHSWXDO�
LQWHJUDWLRQ�� ,Q�0�� 7RPDVHOOR� DQG� /��(UOEDXP� �HGV���� 7KH� QHZ� SV\FKRORJ\� RI�
ODQJXDJH��&RJQLWLYH�DQG�IXQFWLRQDO�DSSURDFKHV�WR�ODQJXDJH�VWUXFWXUH��SS������
������1HZ�<RUN��3V\FKRORJ\�3UHVV�

)LW]JHUDOG�� )�� 6�� �������� 7KH� *UHDW� *DWVE\�� KWWSV���ZZZ�SODQHWHERRN�FRP�IUHH�
HERRNV�WKH�JUHDW�JDWVE\�SGI �DFFHGHG�������������

)UHHGPDQ��$���	�0HGZD\��3�� �������� ,QWURGXFWLRQ��1HZ�YLHZV� RI� JHQUH�DQG� WKHLU�
LPSOLFDWLRQV�IRU�HGXFDWLRQ� /HDUQLQJ�DQG�7HDFKLQJ�*HQUH�������

*DOSHULQ��,����������7H[W�DV�DQ�REMHFW�RI�OLQJXLVWLF�VWXG\��0RVFRZ��.RP.QLJD��

*ODPD]GD��6��1����������&RQWH[W�OLQJXLVWLF�DQG�FXOWXUDO�SRODULVDWLRQ�LQ�WKH� OLWHUDU\�
FRQFHSWCV�DUFKLWHFWRQLFV��)RUHLJQ�/DQJXDJHV��/LQJXLVWLFV�DQG�0HWKRGRORJLFDO�
$VSHFWV�����������

*ULVKDHYD��/��,����������&XOWXUDO�VSHFLILF�IHDWXUHV�DQG�WH[W�DUFKLWHFWRQLFV�RQ�PLFUR�
DQG�PDFUR�OHYHO� &RJQLWLYH�VWXGLHV�RI�ODQJXDJH��;;;,9����������

+HUPDQ��'����������%DVLF�HOHPHQWV�RI�QDUUDWLYH� 2[IRUG��:LOH\�%ODFNZHOO�

+\YlULQHQ��0����������3URWRW\SHV��JHQUHV��DQG�FRQFHSWV��7UDYHOOLQJ�ZLWK�QDUUDWLYHV��
1DUUDWLYH�:RUNV��,VVXHV��,QYHVWLJDWLRQV�	�,QWHUYHQWLRQV��������������

-RKQVRQ�/DLUG��3��1����������0HQWDO�PRGHOV��WRZDUGV�D�FRJQLWLYH�VFLHQFH�RI�ODQJXDJH��
LQIHUHQFH��DQG�FRQVFLRXVQHVV� &DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�

.DUDVLN��9��,����������/DQJXDJH�FXOWXUDO�PDWUL[��ɆRVFRZ��*QR]LV�

.KYHVNR�� 7�� $�� �������� 3ODFH� QDPHV�PHWDSKRUD� LQ� ODQJXDJH� DQG� FRPPXQLFDWLRQ��
/DQJXDJH�DQG�&XOWXUH������������

/HH��'����������*HQUHV��UHJLVWHUV��WH[W�W\SHV��GRPDLQV��DQG�VW\OHV��/DQJXDJH�/HDUQLQJ�
	�7HFKQRORJ\��������������

/DQJHU�� -��$�� ��������(QYLVLRQLQJ� OLWHUDWXUH�� OLWHUDU\� XQGHUVWDQGLQJ�DQG� OLWHUDWXUH�
LQVWUXFWLRQ ��QG HG����1HZ�<RUN��1<��7HDFKHUV�&ROOHJH�3UHVV�

/HYLQH�� 6��� 	� +RUVRQ�� :�� 6�� �������� 8VLQJ� DIIHFWLYH� DSSUDLVDO� WR� KHOS� UHDGHUV�
FRQVWUXFW�OLWHUDU\�LQWHUSUHWDWLRQ��6FLHQWLILF�VWXG\�RI�/LWHUDWXUH�������������

/RWPDQ��<X��0����������:KDW�GR�SHRSOH�VWXG\��ɆRVFRZ��5XGRPLQR�

0F&DUWK\��.��6���	�*ROPDQ��6��5����������&RQVWUXFWLQJ�LQWHUSUHWLYH�LQIHUHQFHV�DERXW�
OLWHUDU\� WH[W��7KH�UROH�RI� GRPDLQ�VSHFLILF�NQRZOHGJH� 8QLYHUVLW\�RI� ,OOLQRLV�DW�
&KLFDJR� 3HUJDPRQ�

2JQHYD�� (OHQD� $��� .XWVHQNR�� $OLQD� $��� .LUHHYD�� <DQD� ,��� %HVHGLQD�� ,ULQD� *��� 	�
'DQLOHQNR��,OLD�$����������)LFWLRQ�FRJQLWLYH�FRRUGLQDWHV��-RXUQDO�RI�/DQJXDJH�
DQG� /LWHUDWXUH�� ������ KWWS���ZZZ�LMDU�OLW�D]�SKLORORJ\�SKS"JR MOO�
QRYHPEHU���� �DFFHGHG������������



���� _�3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG�/LQJXLVWLFV�,VVXHV��6DLQW�3HWHUVEXUJ��
5XVVLD��6XPPHU�DQG�$XWXPQ�����

2JQHYD��ȿ��Ⱥ����������&RQFHSW�WUDYHOOLQJ�DV�FRJQLWLYH�WH[W�GRPLQDQW��%DVHG�RQ�QRYHOV�
E\�-XOHV�9HUQH���&RJQLWLYH�VWXGLHV�RI�/DQJXDJH��;;,����������

2JQHYD��ȿ��Ⱥ����������/LWHUDU\�IRUPDW�RI�FRQFHSW�5XVVLDQQHVV�DV�FRJQLWLYH�GRPLQDQW�
LQ�WKH�WULORJ\�³7KH�URDG�WR�&DOYDU\´�E\�Ⱥ��7ROVWR\��+XPDQ�EHLQJ��,PDJH�DQG�
HVVHQFH��+XPDQLWDULDQ�$VSHFW���������������

3RSHVFX��7����������%XVLQHVV�0HWDSKRUV��$�FDVH�VWXG\�RI�3HXJHRW�DGYHUWLVHPHQWV�LQ�
GLIIHUHQW�ODQJXDJHV��-RXUQDO�RI�/LQJXLVWLF�DQG�,QWHUFXOWXUDO�(GXFDWLRQ�± -R/,(��
�����������

7LQFKHYD��1�� ��������7KH� SURPLQHQFH� SULQFLSOH� LQ� FRQWH[W�G\QDPLFV��'LVFXVVLRQV��
6WDWV�� $QG� $XWKRU� 3URILOHV� IRU� 7KLV� 3XEOLFDWLRQ�� ���������
KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ���������� �DFFHGHG������������

7LQFKHYD��1���������$VSHFWV�RI�DSSO\LQJ�SURWRW\SRORJ\�WR�WH[W�W\SHV��'LVFRXUVH�DQG�
,QWHUDFWLRQ����������������

7URVERUJ��$����������7H[W�W\SRORJ\��5HJLVWHU��JHQUH�DQG�WH[W�W\SH��7H[W�7\SRORJ\�DQG�
7UDQVODWLRQ����������

9LUWDQHQ��7����������,VVXHV�RI�WH[W�W\SRORJ\��1DUUDWLYH�± $�µEDVLF¶�W\SH�RI�WH[W"�7H[W�
��� ���������

:HUWK��3����������7H[W�ZRUOGV��5HSUHVHQWLQJ�FRQFHSWXDO�VSDFH�LQ�GLVFRXUVH��/RQGRQ��
/RQJPDQ�


