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Abstract—�7KLV�SDSHU�LQYHVWLJDWHV�¿UVW�OHYHO�DJHQGD�VHWWLQJ�H൵HFWV�
RQ� 7ZLWWHU� GXULQJ� � 8.¶V� (8� UHIHUHQGXP� FDPSDLJQ�� 8VLQJ� WRS�
LF�PRGHOLQJ�WHFKQLTXHV��ZH�LQYHVWLJDWH�WKH�G\QDPLFV�RI�WKH�LQWHUDF�
WLRQ�EHWZHHQ�XVHUV�DQG�WKH�PHGLD�FRQWHQW��DQG�KRZ�WKH�PHGLD�RXW�
OHWV�UHODWH�WR�HDFK�RWKHU��5HVXOWV�VKRZ�WKDW�WUDGLWLRQDO�PHGLD�RXWOHWV�
GRPLQDWHG�WKH�GHEDWH��EXW�DOWHUQDWLYH�PHGLD�SOD\HG�DQ�LPSRUWDQW�
SDUW��7KH�PHGLD�RXWOHWV�WKDW�VXSSRUWHG�³/HDYH´�VWRRG�FORVHU�WR�XV�
HUV¶�RSLQLRQ�ZKR�FRQWULEXWHG�WR�SRODUL]H�WKH�PHGLD¶V�PHVVDJH��ZLWK�
SUR�/HDYH� VLGH� VXFFHVVIXOO\� IUDPLQJ� VRPH�PHGLD¶V�PHVVDJH� LQ� KLV�
RZQ�WHUPV��

Keywords: Agenda-setting; Brexit; Twitter; Public opinion; Topic 
modeling

,�� ,1752'8&7,21

7KH�FXUUHQW�WLGDO�ZDYH�RI�FKDQJH�LQ�JOREDO�SROLWLFV�VHHPV�WR�FRQ�
¿JXUH�D�KLVWRULFDO�SKDVH�GRPLQDWHG�E\�WKH�ULVH�RI�SRSXOLVP��7KH�
XVH�RI�VRFLDO�PHGLD�LQ�WKLV�F\FOH��IURP�WKH�8.�(8�UHIHUHQGXP�
WR� WKH�HOHFWLRQ�RI�'RQDOG�7UXPS��RU� WKH� UHFHQW�HOHFWLRQ�RI� -DLU�
%ROVRQDUR�LQ�%UD]LO��KDV�EHHQ�GHHSO\�LQVWUXPHQWDO�DQG�FRQWURYHU�
VLDO�UHVXOWLQJ�LQ�D�ZLGHVSUHDG�FRQFHUQ�WKDW�VRFLDO�PHGLD�PD\�EH�
XQGHUPLQLQJ�GHPRFUDF\�>�@�>�@��7KH�UHODWLRQ�RI�VRFLDO�PHGLD�ZLWK�
WUDGLWLRQDO�PHGLD� LV�DOVR�FRPSOH[�DQG�SUREOHPDWLF��ZLWK�UHFHQW�
UHVHDUFK�HYLGHQFLQJ�HOHFWLRQ�FRYHUDJHV�VKURXGHG�LQ�SDUWLVDQVKLS��
SROLWLFDO�SRODUL]DWLRQ��DQG�GLVLQIRUPDWLRQ�>���@��

$JHQGD�VHWWLQJ�WKHRU\�LV�DURXQG�IRU�DOPRVW�¿IW\�\HDUV�>�@��DQG�D�
ZLGH�UDQJH�RI�OLWHUDWXUH�LV�GHYRWHG�WR�H[SODLQLQJ�WKH�UROH�RI�WKH�
PHGLD�LQ�VRFLHW\��1HYHUWKHOHVV��HYHQ�LI�SUHYLRXV�UHVHDUFK�VKRZV�
WKDW� VRFLDO�PHGLD� EURNH� WKH� GRPLQDQFH� RI� WUDGLWLRQDO�PHGLD� >�@�
>�@� >�@�� LW� DOVR�GHPRQVWUDWHV� WKDW� WKH\� FRQWLQXH� WR� VKDSH�SROLWLFDO�
FDPSDLJQV�E\�VHWWLQJ�WKH�DJHQGD�>��@>��@>��@>��@��7KHVH�SLHFHV�RI�HYL�
GHQFHV��DSSDUHQWO\�FRQWUDGLFWRU\��UHPLQG�XV�WKDW�ZH�QHHG�IXUWKHU�
UHVHDUFK�WR�XQGHUVWDQG�WKH�FRPSOH[�G\QDPLFV�EHWZHHQ�WUDGLWLRQ�
DO�PHGLD�DQG�VRFLDO�PHGLD�

,Q� WKLV� SDSHU�� ZH� ZLOO� H[DPLQH� ¿UVW�OHYHO� DJHQGD�VHWWLQJ� HI�
IHFWV��+RZHYHU�� LQVWHDG� RI� ¿JXULQJ� RXW� WKH� VSHFL¿F� LVVXHV� WKDW�
ZHUH� WUDQVIHUUHG� WR� WKH�SXEOLF��ZH�ZLOO�ZRUN�RQ�DQ�DJJUHJDWHG�
OHYHO��XVLQJ�HDFK�PHGLD¶V�ERG\�RI�QHZV��:LWK�WKLV�DSSURDFK��ZH�
ZDQW� WR� ¿QG� RXW� ZKDW� ZHUH� WKH�PHGLD� RXWOHWV� WKDW� WUDQVIHUUHG�
WKHLU�DJHQGD�VXFFHVVIXOO\��WR�ZKLFK�H[WHQW��DQG�KRZ�WKH\�UHODWH�
WR�HDFK�RWKHU��:H�ZLOO�XVH��DV�WKH�FDVH�VWXG\��WKH�7ZLWWHU�GHEDWH�
RYHU� WKH� 8QLWHG� .LQJGRP¶V� �8.�� UHIHUHQGXP� RQ� ZKHWKHU� WKH�
8.�VKRXOG�UHPDLQ�D�PHPEHU�RI�WKH�(XURSHDQ�8QLRQ��(8��WKDW�
WRRN�SODFH�RQ���� -XQH�������3RSXODUO\�NQRZQ�DV� WKH� ³%UH[LW´�
UHIHUHQGXP�� LW� GLYLGHG� WKH� QDWLRQ� LQ� WKH� µ5HPDLQ¶� DQG� µ/HDYH¶�
FDPSV� WKDW� FRPSUHKHQGHG� WKRVH�ZKR�ZHUH� LQ� IDYRU� RU� DJDLQVW�
WKH�8.�WR�UHPDLQ�D�PHPEHU�RI�WKH�(8��UHVSHFWLYHO\��$W�WKH�HQG�
RI�WKH�FDPSDLJQ��WKH�RXWFRPH�WXUQHG�LQ�IDYRU�RI�WKH�ZLWKGUDZDO�

IURP� WKH�(8�ZLWK� ����RI� WKH� YRWHV��$FFRUGLQJ� WR�0RRUH� DQG�
5DPVD\�>�@��LW�ZDV�WKH�³8.¶V�PRVW�GLYLVLYH��KRVWLOH��QHJDWLYH�DQG�
IHDU�SURYRNLQJ´�FDPSDLJQ�RI�WKH�FHQWXU\��FKDUDFWHULVHG�E\�D�K\�
SHU�SDUWLVDQ�PHGLD� FRYHUDJH�ZKHUH� QDWLRQDO� QHZV� RXWOHWV� SXE�
OLF� HQGRUVHG� WKHLU� VLGH� DQG� VHOHFWHG�DQG� IUDPHG� WKH�QHZV�� HGL�
WRULDOV�DQG�OHDGHU�FROXPQV�LQ�DFFRUGDQFH�ZLWK�LW��H[FHSW�IRU�WKH�
SXEOLF�VHUYLFH�EURDGFDVWHUV�WKDW�DUH�ERXQG�WR�QHXWUDOLW\�E\�ODZ��
7KH�UHVW�RI� WKLV�SDSHU� LV�RUJDQL]HG�DV� IROORZV�� ,Q� WKH�QH[W�VHF�
WLRQ��ZH�VXPPDULVH�WKH�OLWHUDWXUH�RQ�DJHQGD�VHWWLQJ��6HFWLRQ�,,,�
FRPSUHKHQGV�WKH�PHWKRGRORJ\��ZKHUH�ZH�GHVFULEH�WKH�DQDO\]HG�
GDWD�DQG�LWV�PRGHOLQJ��6HFWLRQ�,9�SUHVHQWV�WKH�UHVXOWV�DQG�WKHLU�
GLVFXVVLRQ�� 6HFWLRQ�9� FRQFHUQV� WKH� FRQFOXVLRQV�� DQG�ZH�¿QLVK�
ZLWK�UHJDUGV�WR�OLPLWDWLRQV�DQG�IXWXUH�ZRUN�

,,�� 5(/$7('�:25.

7KH� DJHQGD�VHWWLQJ� WKHRU\� LV� RQH� RI� WKH� PDLQ� SHUVSHFWLYHV� LQ�
PDVV�FRPPXQLFDWLRQ�H൵HFWV�UHVHDUFK�DQG�SURYLGHV�DQ�H[SODQD�
WLRQ�RI�WKH�UROH�SOD\HG�E\�WKH�PHGLD�LQ�SXEOLF�RSLQLRQ�SURFHVVHV�
>��@��LW�DVVXPHV�WKDW�WKH�PHGLD�LV�WKH�SULYLOHJHG�PHGLXP�E\�ZKLFK�
YRWHUV�KDYH�DFFHVV�WR�WKH�FDQGLGDWHV��7KHUHIRUH��WKH�PHGLD�PXVW�
SOD\�DQ�LPSRUWDQW�UROH�LQ�VKDSLQJ�SROLWLFDO�UHDOLW\�E\�FKRRVLQJ�WKH�
LQIRUPDWLRQ�DYDLODEOH�WR�YRWHUV��&RQVHTXHQWO\��WKH�DJHQGD�VHWWLQJ�
H൵HFW� LV� GHWHUPLQHG�E\� WKH� FRUUHODWLRQ�EHWZHHQ� WKH�PHGLD� DQG�
SXEOLF�DJHQGDV�DQG�PHDVXUHV�WKH�VXFFHVV�RI�WKH�PHGLD�LQ�WUDQV�
IHUULQJ�WKH�VDOLHQFH�RI�LVVXHV�WR�WKH�SXEOLF�DJHQGD��

,Q�RUGHU� WR�XQGHUVWDQG�KRZ�DXGLHQFHV�SLFN� DQG�FKRRVH� DPRQJ�
GL൵HUHQW�PHGLD�DJHQGDV� LQ�DQ�DFWLYH�ZD\��0F&RPEV��6KDZ��	�
:HDYHU��������LGHQWL¿HG�WZR�W\SHV�RI�PHGLD��YHUWLFDO�PHGLD�DQG�
KRUL]RQWDO�PHGLD��7KH� DXWKRUV� FODVVLI\� DV� ³YHUWLFDO�PHGLD´� WKH�
QHWZRUN�DQG�ORFDO�EURDGFDVW�VWDWLRQV�WKDW�UHDFK�IRU�WKH�GLYHUVLW\�
RI�D�ODUJH�FRPPXQLW\�DQG�XVXDOO\�UHÀHFW�WKH�VRFLHW\¶V�EDVLF�LQVWL�
WXWLRQV��,Q�RSSRVLWLRQ��WKH�PDJD]LQHV��FDEOH�WHOHYLVLRQ��EORJV��DQG�
VRFLDO�QHWZRUN�VLWHV��FRUUHVSRQGLQJ�WR�WKH�KRUL]RQWDO�PHGLD�WKDW�
FRQQHFW�WR�WKH�DXGLHQFH�YLD�SHUVRQDO�LQWHUHVW�FRPPXQLWLHV��DV�LI�
WKH\�VWRRG�RQ� WKH�VDPH� OHYHO��&RQVHTXHQWO\�� WKH�SXEOLF�DJHQGD�
LV�EXLOW�XSRQ�D�PL[�RI�YHUWLFDO��LQVWLWXWLRQDO�DQG�YDOXHG�SHUVRQ�
DO� LQIRUPDWLRQ�� LQ� D� VRFLDO� SURFHVV� GH¿QHG� DV� DJHQGD�PHOGLQJ��
3ROLWLFDO�V\VWHPV�WKDW�KDYH�KLJK�FRUUHODWLRQV�ZLWK�YHUWLFDO�PHGLD�
VXJJHVW�D�UHODWLYHO\�VWDEOH�VRFLDO�V\VWHP��ZLWK�UHDVRQDEOH�DOWHUQD�
WLYH�KRUL]RQWDO�DJHQGD�SURYLGLQJ�FKDOOHQJLQJ�YLHZV�WR�WKH�GRP�
LQDQW�YHUWLFDO�DJHQGD��0F&RPEV��6KDZ��	�:HDYHU��������DUJXH�
WKDW�WKH�PHGLD�DJHQGD�LV�FRPPXQLW\��DQG�WKH�ODFN�RI�FRQVHQVXV�
DURXQG�D�FLYLF�DJHQGD�PHDQV�WKDW� WKHUH�LV�D�GHFHQWUDOL]DWLRQ�RI�
DXWKRULW\��IURP�WKH�FRUH�WRZDUG�WKH�SHULSKHU\��D�ZRUOGZLGH�SKH�
QRPHQRQ�WKDW�GRHV�QRW�VHHP�WR�FRPH�GLUHFWO\�IURP�FKDQJLQJ�PH�
GLD�WHFKQRORJ\��EXW�IURP�WKH�ZD\�HPHUJHQW�PHGLD�DJHQGD�FRP�
PXQLWLHV�DUH�PHOGLQJ�

����������������������������������,(((



)URP� WKLV� SHUVSHFWLYH�� LI� ZH�PHDVXUH� WKH� FRUUHODWLRQ� EHWZHHQ�
YHUWLFDO�DQG�KRUL]RQWDO�PHGLD��ZH�ZLOO�EH�DEOH�WR�GH¿QH�WKH�VWD�
ELOLW\�RI�D�SROLWLFDO�V\VWHP��,QWHUPHGLD�DJHQGD�VHWWLQJ�IRFXVHV�RQ�
WKH�WUDQVIHUHQFH�RI�LVVXH�VDOLHQFH�DFURVV�PHGLD�>��@��DQG�ZLWK�WKH�
ULVH�RI�VRFLDO�QHWZRUN�VLWHV��616���WKHUH�LV�D�JURZLQJ�OLWHUDWXUH�
GHGLFDWHG�WR�WKH�UHVHDUFK�RI�WKH�UHODWLRQVKLS�EHWZHHQ�WUDGLWLRQDO�
DQG�VRFLDO�PHGLD��5HVXOWV�KDYH�VKRZQ�WKDW�GHVSLWH�WKH�WUDQVIRU�
PDWLRQV� LQ�PHGLD� HQYLURQPHQWV�� WKH� WUDGLWLRQDO�PHGLD� DUH� VWLOO�
VXFFHVVIXO�LQ�LQÀXHQFLQJ�LVVXH�VDOLHQFH�LQ�616�>��@��DQG�DW�D�IDVWHU�
UDWH�>��@>��@>��@��7KLV�LV�WKH�¿UVW�OHYHO�LQ�DJHQGD�VHWWLQJ��WKH�SRZHU�WR�
GLFWDWH�ZKDW�WKH�SXEOLF�WKLQNV�DERXW��1RQHWKHOHVV��WKLV�GRHV�QRW�
LPSO\�WKDW�WKH\�KDYH�WKH�DELOLW\�WR�GH¿QH�KRZ�WKH�SXEOLF�WKLQNV�
DERXW�WKH�LVVXHV��ZKLFK�LV�WKH�VHFRQG�OHYHO�LQ�DJHQGD�VHWWLQJ��,Q�
WKLV�VHQVH��VWXGLHV�UHSRUW�WKDW�616�SURYLGH�DQ�HQYLURQPHQW�ZKHUH�
FRPSOH[�DQG�G\QDPLF� LQWHUDFWLRQV�GHI\� WKH� WUDGLWLRQDO�PHGLD¶V�
SRZHU�WR�VHW�WKH�LQWHUSUHWDWLYH�DJHQGD�>�@>��@>�@>��@>��@��1HYHUWKHOHVV��
UHVHDUFK�RQ�HOHFWLRQ�FRYHUDJHV�UHSRUWV�HYLGHQFH�RI�SDUWLVDQVKLS��
SROLWLFDO� SRODUL]DWLRQ�� DQG� GLVLQIRUPDWLRQ�� VXSSRUWLQJ� WR� WKH�
³HFKR�FKDPEHUV´�YLHZ�WKDW�7ZLWWHU�DQG�RWKHU�VRFLDO�PHGLD�FUHDWH�
QHWZRUNV�SURQH�WR�KRPRSKLO\�DQG�ERW�PDQLSXODWLRQ�>��@��

,,,�� 0(7+2'2/2*<

A. Data collection and sample description

:H�XVHG� D� S\WKRQ� VFULSW� EDVHG�RQ� WKH�7ZLWWHU6FUDSHU� >��@� DOJR�
ULWKP� WR� FROOHFW� WKH� GDWD� IURP�7ZLWWHU� FRQWDLQLQJ� WKH� ³%UH[LW´�
NH\ZRUG��7KLV�SURFHVV�\LHOGHG�D�GDWDVHW�ZLWK�����������WZHHWV��
IURP� �������� XVHUV�� FRUUHVSRQGLQJ� WR� WKH� WLPH� LQWHUYDO� RI� WKH�
\HDU�EHIRUH�WKH�UHIHUHQGXP��-XQH������±�-XO\�������

7$%/(�,�� '$7$6(7�67$7,67,&6

7ZHHWV /LQNV�VKDUHG 8QLTXH�OLQNV 'RPDLQV 8VHUV
������� ������ ������ ����� ������

)URP� WKH� RULJLQDO� GDWDVHW�� ZH� VHOHFWHG� WKH� WZHHWV� WKDW� VKDUHG�
OLQNV��EXW�ZH�QRWLFHG�WKDW�85/�VKRUWHQLQJ�VHUYLFHV�KDG�JHQHUDWHG�
D�VLJQL¿FDQW�SDUW�RI�WKH�OLQNV��&RQVHTXHQWO\��ZH�KDG�WR�FKHFN�HDFK�
85/�IRU�LWV�RULJLQDO�YHUVLRQ�WR�UHWULHYH�WKH�GRPDLQ�RI�WKH�ZHEVLWH��
7KLV�\LHOGHG�D�VXEVHW�ZLWK���������XQLTXH�OLQNV�IURP��������GR�
PDLQV��IURP�ZKLFK�ZH�FKRVH��IRU�WKH�VDNH�RI�IHDVLELOLW\��WKH�WRS�
���PHGLD�LQ�WHUPV�RI�WRWDO�FRXQW��7DEOH�����$PRQJVW�WKLV�WRS�OLVW�
RI�GRPDLQV��WKHUH�ZHUH�VRFLDO�QHWZRUNV�VLWHV�WKDW�ZH�GHOLEHUDWHO\�
UHPRYHG��:H�H[FOXGHG�7ZLWWHU�LWVHOI��GXH�WR�WKH�IDFW�WKDW�FRQFHUQV�
LQERXQG�VKDULQJ�RI� LPDJHV�DQG� OLQNV� WR�RWKHU� WZHHWV��DQG�<RX�
7XEH�EHFDXVH�LW�LV�RXW�RI�WKH�VFRSH�RI�WKLV�UHVHDUFK�WR�DQDO\]H�YLG�
HR��:H�PDGH�DQ�H[FHSWLRQ�UHJDUGLQJ�/LQNHG,Q�EHFDXVH�LW�PRVWO\�
FRPSULVHV�SURIHVVLRQDO�LQVLJKWV�DERXW�WKH�UHIHUHQGXP��

$IWHU� WKLV�SURFHGXUH��ZH�FROOHFWHG� WKH�ZHE�SDJHV� OLQNHG� LQ� WKH�
WZHHWV�� DQG� H[WUDFWHG� WKHLU� WLWOHV� DQG� WH[W�� 6RPH�RI� WKHVH� OLQNV�
ZHUH�QRW�DFFHVVLEOH��HLWKHU�EHFDXVH�WKH\�ZHUH�DOUHDG\�UHPRYHG�
E\� WKH� SXEOLVKLQJ�PHGLD�� RU� GXH� WR� HUURUV� LQ� WKH�85/��7KHUH�
IRUH��ZH�FROOHFWHG�SDVW�YHUVLRQV�RI� WKH� DUWLFOHV�YLD� WKH� ,QWHUQHW�
$UFKLYH¶V�:D\EDFN�0DFKLQH�$3,�>��@��RU��LI�WKLV�IDLOHG��JDWKHUHG�
WKH�FRUUHFW�85/�WKURXJK�WKH�*RRJOH�&XVWRP6HDUFK�$3,�>��@�

B. Data modeling

)URP�WKH�FROOHFWHG�GDWD��IRU�HDFK�RI�WKH����WRS�PHGLD��ZH�FUHDWHG�
WKUHH�VXEVHWV�FRQFHUQLQJ�WKH�WH[W�RI�WKH�WZHHWV��WKH�WLWOHV�RI�WKH�
DUWLFOHV� VKDUHG� LQ� WKH� WZHHWV�� DQG� WKH� WH[W�RI� WKHVH�DUWLFOHV��:H�
XVHG�XQVXSHUYLVHG�PDFKLQH�OHDUQLQJ�PHWKRG���WRSLF�PRGHOLQJ���
WR�GLVFRYHU�WKH�ODWHQW�WRSLFV�LQ�WKH�FROOHFWLRQV��2XU�PRGHO�UHOLHG�
RQ�/DWHQW�'LULFKOHW�$OORFDWLRQ��/'$��>��@��D�JHQHUDWLYH�SUREDEL�
OLVWLF�PRGHO�WKDW�SUHVHQWV�WRSLFV�DV�PXOWLQRPLDO�GLVWULEXWLRQV�RYHU�
ZRUGV��ZKHUH� HDFK� GRFXPHQW� LQ� D� FROOHFWLRQ� LV� GHVFULEHG� DV� D�
PL[WXUH�RI�WRSLFV��3UHYLRXV�UHVHDUFK�VKRZV�WKDW�VKRUW�GRFXPHQWV�
OLNH� WZHHWV�PD\�QRW�FRQWDLQ�VX൶FLHQW�GDWD� WR�EXLOG� UREXVW�PD�

7$%/(�,,��0(',$�68%6(7�67$7,67,&6

0HGLD 7\SH 6LGH�>�@ 7ZHHWV ���� 5HWZHHWV )DYRULWHV 8QLTXH�OLQNV ���� $UWLFOHV ����

7KH�*XDUGLDQ 7UDGLWLRQDO

5HPDLQ

����� ��� ����� ����� ����� ��� ����� ����
)LQDQFLDO�7LPHV��)7� 7UDGLWLRQDO ����� ��� ����� ����� ���� ��� ���� ��
7KH�,QGHSHQGHQW 7UDGLWLRQDO ���� ��� ����� ����� ���� ��� ���� ����
7KH�(FRQRPLVW 7UDGLWLRQDO ���� ��� ����� ����� ��� ��� ��� ����
'DLO\�0LUURU 7UDGLWLRQDO ���� ��� ����� ���� ���� ��� ��� ��
6XE�WRWDO ����� ��� ������ ������ ����� ��� �����
7KH�7HOHJUDSK 7UDGLWLRQDO

/HDYH

����� ��� ����� ����� ���� ��� ���� ����
([SUHVV 7UDGLWLRQDO ����� ��� ������ ����� ���� ��� ���� ����
7KH�'DLO\�0DLO 7UDGLWLRQDO ����� ��� ����� ����� ���� ��� ���� ����
%UHLWEDUW 2QOLQH�SDUWLVDQ ���� ��� ����� ����� ���� ��� ���� ����
6XE�WRWDO ����� ��� ������ ������ ����� ��� �����
%%& 7UDGLWLRQDO

1HXWUDO
����� ��� ����� ����� ����� ��� ���� ����

6N\ 7UDGLWLRQDO ���� ��� ����� ���� ���� ��� ��� ����
6XE�WRWDO ����� ��� ����� ����� ����� ��� ����
%ORRPEHUJ (PHUJLQJ

�

����� ��� ����� ����� ���� ��� ���� ����
5HXWHUV 1HZV�DJHQF\ ����� ��� ����� ����� ���� ��� ���� ����
1<�7LPHV 7UDGLWLRQDO ���� ��� ���� ���� ��� ��� ��� ����
/LQNHG,Q 6RFLDO�PHGLD ���� ��� ���� ���� ��� ��� ��� ����
<DKRR (PHUJLQJ ���� ��� ���� ���� ���� ��� ���� ����
5XVVLD�7RGD\��57� 1HZV�DJHQF\ ���� ��� ����� ���� ���� ��� ���� ��
3ROLWLFR (PHUJLQJ ���� ��� ���� ���� ��� ��� ��� ����
&1%& 7UDGLWLRQDO ���� ��� ���� ���� ��� ��� ��� ����
:DOO�6WUHHW�-RXUQDO��:6-� 7UDGLWLRQDO ���� ��� ���� ���� ���� ��� ���� ����
6XE�WRWDO ����� ��� ����� ����� ����� � �����
7RWDO ������ ���� ����� ���� �����

D��3HUFHQWDJHV�PDUNHG�ZLWK�����DQG�����UHIHU��UHVSHFWLYHO\��WR�WKH�WRWDO�RI�WZHHWV�DQG�XQLTXH�OLQNV�IURP�7DEOH����3HUFHQWDJH�����LV�WKH�UHODWLRQ�RI�QXPEHU�RI�DUWLFOHV�
FROOHFWHG���WRWDO�RI�XQLTXH�OLQNV�
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FKLQH�OHDUQLQJ�PRGHOV�� UHFRPPHQGLQJ� WRSLF�PRGHO� WUDLQLQJ�RQ�
DJJUHJDWHG�PHVVDJHV� LQ�RUGHU� WR�REWDLQ�EHWWHU�SHUIRUPDQFH� >��@��
7KLV�DSSURDFK�VXLWV�RXU�UHVHDUFK�QHHGV�VLQFH�ZH�ZDQW�WR�GLVFRY�
HU� WKH� ODWHQW� WRSLFV�IRU� WKH����WRS�PHGLD�SUHVHQW� LQ� WKH�GDWDVHW��
7KHUHIRUH��ZH�DJJUHJDWHG� WKH� WKUHH�SUHYLRXVO\�HQXQFLDWHG�VXE�
VHWV� IRU� HDFK�PHGLD� DQG�JHQHUDWHG� WKH�EDJ�RI�ZRUGV�QHFHVVDU\�
IRU�WKH�/'$�PRGHO��DSSO\LQJ�VWRS�ZRUG�UHPRYDO��OHPPDWL]DWLRQ��
326�WDJJLQJ�DQG��¿QDOO\��7)�,')�ZHLJKWLQJ�WR�¿OWHU�RXW�FRPPRQ�
ZRUGV�

,Q�WHUPV�RI�WKH�SDUDPHWHUV�XVHG�WR�WXQH�WKH�/'$�PRGHO��RXU�H[�
SHULPHQWV�UHYHDOHG�PHDQLQJIXO�WRSLFV�ZKHQ�WUDLQLQJ�PRGHOV�ZLWK�
���WRSLFV��7KHVH�/'$�PRGHOV�SURYLGHG�XV�ZLWK�DQ�RXWSXW�RI����
WRSLFV��IURP�HDFK�ZH�FKRVH�WKH�WRS����NH\ZRUGV�WKDW�DUH�UHSUH�
VHQWDWLYH�RI� WKH� WRSLF�� FRPSRVLQJ�D�PDWUL[� IRU� WKH� WKUHH�PHGLD�
VXEVHWV��

)LJXUH���� 7KH�(XFOLGHDQ�GLVWDQFH�EHWZHHQ�WKH�DUWLFOH�WLWOHV��VROLG�OLQH��DQG�WH[W��SXQFWXDWHG�OLQH���DQG�WKH�WZHHWV�WKDW�FRQWDLQHG�OLQNV�RI�HDFK�PHGLD��3HDUVRQ�������_�
U�����������7KH�FRUUHODWLRQ�RI�WKH�GLVWDQFH�EHWZHHQ�WKH�DUWLFOH�WH[W�DQG�WZHHWV��GDVKHG�OLQH���DQG�WKH�GLVWDQFH�EHWZHHQ�DUWLFOH�WLWOHV�DQG�WH[W�LV�3HDUVRQ�������_�U��������

WKH�DUWLFOHV¶�WH[W�ERG\�WR�LQIHU�LI�WKH�UHVXOWV�GHULYH�IURP�VWUXFWXUDO�
GL൵HUHQFHV��RU� LI� WKH\�KDYH� VHPDQWLF�PHDQLQJ� LQGHHG��7R� UHLQ�
IRUFH� WKH� FRQ¿GHQFH� LQ� WKHVH�PHDVXUHV��ZH� FRPSXWHG�3HDUVRQ�
FRUUHODWLRQV�EHWZHHQ�WKHP�

6HFRQGO\��ZH�FDOFXODWHG�WKH�VLPLODULW\�EHWZHHQ�WKH�PHGLD¶V�VXE�
VHWV�DQG�WKH�FRUSXV�FRPSULVLQJ�DOO�WKH�WZHHWV�LQ�WKH�GDWDVHW��ZLWK�
DQG�ZLWKRXW�VKDUHG�OLQNV���7KLV�DSSURDFK�HQDEOHG�WR�LGHQWLI\�WR�
ZKLFK�H[WHQW�WKH�PHGLD�PHVVDJH�UHSUHVHQWV�WKH�JHQHUDO�RSLQLRQ�
LQ�WKH�GDWDVHW��

)LQDOO\��ZH� FRPSXWHG� WKH� VLPLODULW\� EHWZHHQ�PHGLD� VXEVHWV� WR�
SHUFHLYH�KRZ�WKH�PHGLD¶V�GLVFRXUVH�DQG�XVHU�JHQHUDWHG�FRQWHQW�
UHODWH�WR�HDFK�RWKHU��7R�YLVXDOL]H�WKHVH�UHODWLRQV��ZH�FUHDWHG�GLV�
WDQFH�PDWULFHV�IURP�ZKLFK�ZH�SURGXFHG�GHQGURJUDPV�WKURXJK�D�
PHWKRG�RI�KLHUDUFKLFDO�FOXVWHU�DQDO\VLV�

,9�� 5(68/76�$1'�',6&866,21

7KH�PHGLD�VXEVHW�FRPSULVHV�DOPRVW�����RI�WKH�WRWDO�WZHHWV��IURP�
ZKLFK�ZDV�JHQHUDWHG�DSSUR[LPDWHO\�����RI�WKH�OLQNHG�FRQWHQW��
7KLV� LV� TXLWH� H[SUHVVLYH� LI�ZH� WKLQN� WKDW� WKHVH����GRPDLQV� DUH�
������RI�D�µORQJ�WDLO¶�RI�GRPDLQV��,Q�WHUPV�RI�PHGLD�W\SHV��ZH�
KDYH���� WUDGLWLRQDO�PHGLD�RXWOHWV��D�FOHDU�VLJQDO� WKDW� WKH�HVWDE�
OLVKHG�QHZV�PHGLD�VWLOO�GRPLQDWHV��ZKLFK�LV�LQ�OLQH�ZLWK�SUHYLRXV�
UHVHDUFK�>��@��1HYHUWKHOHVV��WKH�SUHVHQFH�LQ�WKH�WRS����RI�%UHLWEDUW��
D�K\SHU�SDUWLVDQ� ULJKW�ZLQJ�PHGLD�RXWOHW� WKDW�ZDV� LQVWUXPHQWDO�
LQ�WKH�HOHFWLRQ�RI�'RQDOG�7UXPS�>�@��UHYHDOV�WKDW��LQ�VRFLDO�PHGLD�
VLWHV�� DOWHUQDWLYH� PHGLD� FDQ� VWDQG� DORQJVLGH� WUDGLWLRQDO� PHGLD��
5HJDUGLQJ�FDPSDLJQ�HQGRUVHPHQW��¿YH�WUDGLWLRQDO�PHGLD�RXWOHWV�
SXEOLFO\� VXSSRUWHG� WKH� ³5HPDLQ´� FDPSDLJQ��ZKLOH� WKUHH� FKRVH�
WKH�³/HDYH´�VLGH�>�@��*URXSLQJ�WKH�PHGLD�DFFRUGLQJO\��¿QGLQJV�UH�
YHDO�WKDW�WKH�³5HPDLQ³�VLGH�GRPLQDWHV�LQ�WHUPV�RI�WZHHWV�FRXQWV��
EXW�XQGHU�SHUIRUPV�ZKHQ�LW�FRPHV�WR�UHWZHHWV�DQG�IDYRULWHV��7KLV�
LV�HVSHFLDOO\�YLVLEOH�ZKHQ�FRPSDULQJ�7KH�*XDUGLDQ�ZLWK�WKH�([�

7R�GLVFRYHU� DJHQGD�VHWWLQJ� H൵HFWV��ZH�SHUIRUPHG� WKUHH� VHWV� RI�
DQDO\VLV�ZKHUH�ZH�HYDOXDWHG�WKH�VLPLODULW\�EHWZHHQ�VXEVHWV��$V�
VXPLQJ�WKDW�VXEVHWV�ZLWK�VLPLODU�WRSLF�GLVWULEXWLRQV�VKRXOG�KDYH�
VPDOOHU�GLVWDQFHV�EHWZHHQ�WKHP��ZH�XVHG�WKH�VWDQGDUG�(XFOLGHDQ�
GLVWDQFH�DV�D�PHWULF�RI�WKH�GL൵HUHQFH�EHWZHHQ�VXEVHWV��

)LUVWO\��ZH�FRPSXWHG�WKH�GLVWDQFH�RI�WKH�WLWOHV�DQG�WH[W�RI�WKH�DUWL�
FOHV�DQG�WKH�WZHHWV�WKDW�FRQWDLQHG�OLQNV�RI�HDFK�PHGLD�LQ�RUGHU�WR�
XQGHUVWDQG�WKH�XVHUV¶�OHYHO�RI�HQGRUVHPHQW�RI�WKH�PHGLD¶V�PHV�
VDJH��6PDOOHU�GLVWDQFHV�KHUH� UHSUHVHQW� WKH�XVHU� WDFLW�DJUHHPHQW�
ZLWK�WKH�PHVVDJH�WKDW�WKH�PHGLD�LV�FRQYH\LQJ�LQ�WKH�DUWLFOH��7KHUH�
DUH�VRPH�FRQFHUQV�UHJDUGLQJ�WKH�FRPSDULVRQ�EHWZHHQ�WKH�WH[W�RI�
WKH�WZHHWV�DQG�WKH�WH[W�ERG\�RI�WKH�DUWLFOHV��$V�WKH\�DUH�VWUXFWXU�
DOO\�GL൵HUHQW� LQ� VHPDQWLF� WHUPV�� WKH�/'$�PRGHO�PD\�JHQHUDWH�
WRSLF� GLVWULEXWLRQV� WKDW�ZRXOG� QRW� OHDG� WR� VDIH� FRQFOXVLRQV��7R�
RYHUFRPH�WKLV�KXUGOH��ZH�FRPSDUHG�DOVR�WKH�PHGLD�WLWOHV��ZKLFK�
QRUPDOO\� IROORZ� WKH� ����FKDUDFWHU� VWUXFWXUH� RI� WKH� WZHHWV�� DQG�
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)LJXUH���� 7KH�(XFOLGHDQ�GLVWDQFH�EHWZHHQ�PHGLD¶V�WZHHWV��VROLG�OLQH���DUWLFOH�WLWOHV��GDVKHG�OLQH��DQG�WH[W��SXQFWXDWHG�OLQH���DQG�DOO�
WZHHWV�LQ�WKH�GDWDVHW��

SUHVV��7KH� ODWWHU� KDV� DOPRVW� KDOI� RI� WKH� WZHHW� FRXQW�EXW� VFRUHV�
PRUH�UHWZHHWV�DQG�IDYRULWHV�

)LJXUH���VXPPDUL]HV�WKH�¿UVW�VHW�RI�H[SHULPHQWV�ZKHUH�ZH�FRP�
SXWHG� WKH� VLPLODULW\�EHWZHHQ� WKH�DUWLFOH� WLWOHV�DQG� WH[W�� DQG� WKH�
WH[W�RI�WKH�WZHHWV�IRU�HDFK�PHGLD��5HVXOWV�VKRZ�WKDW�WKH�DUWLFOH�
WLWOHV�DUH�PRUH�VLPLODU�WR�WKH�WH[W�RI�WKH�WZHHWV�WKDQ�WKH�WH[W�RI�
QHZV� DUWLFOH��7KLV� FRXOG� GHULYH� IURP� WKH� VWUXFWXUDO� VLPLODULWLHV�
EHWZHHQ�WKH�WLWOHV�DQG�����FKDUDFWHU�DQDWRP\�RI�WKH�WZHHW�� �2U�
IURP�WKH�IDFW�WKDW�VRFLDO�PHGLD�PDQDJHPHQW�VRIWZDUH�DQG�ZLG�
JHWV�� OLNH�+RRWVXLWH��KDYH�WKH�WLWOH�DV�WH[W�GHIDXOW�ZKHQ�VKDULQJ�
ZHE�SDJHV�LQ�VRFLDO�PHGLD��+RZHYHU��ZKHQ�ZH�DQDO\]H�WKH�VLP�
LODULW\�RI�WLWOHV�DQG�WH[W�RI�WKH�DUWLFOHV��ZH�VHH�WKDW�YDOXHV�DOPRVW�
RYHUODS�ZLWK� WKH�GLVWDQFH�RI� WKH�DUWLFOH� WH[W� WR� WKH� WZHHWV��ZLWK�
D�3HDUVRQ�FRUUHODWLRQ�RI�������)RU�WKLV�UHDVRQ��LW�LV�VDIH�WR�FRQ�
FOXGH�WKDW�WKHVH�GLVWDQFHV�DUH�VHPDQWLFDOO\�UHSUHVHQWDWLYH�RI�WKH�
VLPLODULW\� EHWZHHQ� FRUSRUD�� )URP� WKLV� SUHPLVH�� ZH� FDQ� D൶UP�
WKDW��LQ�D�JHQHUDO�ZD\��WKH�WLWOHV�RI�WKH�DUWLFOHV�UHÀHFW�WKH�PHVVDJH�
LQ�WKH�DUWLFOH��DQG�WKDW�WKH�XVHUV�GLVWDQFHG�WKHPVHOYHV�IURP�WKLV�
PHVVDJH�DFFRUGLQJ�WR�HDFK�PHGLD��,Q�WKLV�ZD\��KLJKHU�GLVWDQFHV�
LQGLFDWH�D� ORZHU� OHYHO�RI�HQGRUVHPHQW�RI� WKH�PHGLD¶V�PHVVDJH���
7KLV�GRHV�QRW�QHFHVVDULO\�PHDQ�WKDW�WKH�XVHUV�GLVDJUHHG�ZLWK�WKH�
PHGLD¶V�PHVVDJH��EXW�WKDW�WKH\�DGGHG�LQIRUPDWLRQ�WR�WKH�RULJLQDO�
PHVVDJH��ZKHWKHU�WR�UHLQIRUFH�LW�RU�WR�VXEYHUW�LW��0HGLD�OLNH�7KH�
*XDUGLDQ��%%&��7KH�7HOHJUDSK�RU�7KH�'DLO\�0DLO�VKRZ�OHVV�VLP�
LODULW\��2Q�WKH�RWKHU�KDQG��XVHUV� WKDW�VKDUHG� OLQNV�IURP�&1%&��
:6-��/LQNHG,Q��7KH�1<�7LPHV��%ORRPEHUJ��7KH�(FRQRPLVW��RU�
57�WHQG�WR�DJUHH�PRUH�ZLWK�WKH�PHVVDJHV�SUHVHQW�LQ�WKH�WLWOHV�RI�
WKHVH�PHGLD��,W�VHHPV�WKDW�LQ�D�FDPSDLJQ�ZKHUH�WKH�HFRQRP\�ZDV�
WKH�PRVW�FRYHUHG� SROLWLFDO� LVVXH� >�@�� WKH� EXVLQHVV�UHODWHG�PHGLD�
RXWOHWV��ZLWK�H[FHSWLRQ�RI�WKH�)LQDQFLDO�7LPHV���WHQGHG�WR�EH�OHVV�
GLVSXWHG�WKDQ�PRUH�JHQHUDOLVW�QHZV�PHGLD��$�WHQGHQF\�WKDW�PD\�
EH�H[SODLQHG�E\�WKH�IDFW�WKDW�%ULWRQV�WHQG�WR�UHJDUG�WKH�ODWWHU�PH�
GLD�DV�ELDVHG�>��@�

,Q�WKH�VHFRQG�H[SHULHQFH��)LJXUH�����UHJDUGLQJ�WKH�VLPLODULW\�EH�
WZHHQ�WKH�PHGLD�VXEVHWV�DQG�WKH�WZHHW�FRUSXV�DV�D�ZKROH��ZH�RE�

VHUYH�WKDW�WKH�GLVWDQFHV�LQ�WLWOHV�DQG�WZHHWV�FKDQJH�DFFRUGLQJ�WR�
WKH�WUHQG�GHVFULEHG�LQ�WKH�SUHYLRXV�H[SHULPHQW��%XW��VXUSULVLQJO\��
WKH�WH[W�RI�WKH�DUWLFOHV�LV�FORVHU�WR�WKH�RYHUDOO�RSLQLRQ��*LYHQ�ZKDW�
ZH¶YH�SUHYLRXVO\�VHHQ��ZH�ZRXOG�H[SHFW�WKDW�WKDW�VKRXOG�EH�WKH�
FDVH�RI�WKH�DUWLFOHV�WLWOHV��EXW�UHVXOWV�LQGLFDWH�RWKHUZLVH��$�SRVVL�
EOH�H[SODQDWLRQ�LV�WKDW�WKH�UHDGHUV�WKDW�VKDUH�WKH�DUWLFOHV�WHQG�WR�
IROORZ�WKH�WLWOH�RI�WKH�DUWLFOH��EXW�ZKHQ�HQJDJLQJ�LQ�GHEDWH�HQG�
XS�JUDYLWDWLQJ�DURXQG�ZKDW� WKH\� UHDG� LQ� WKH�DUWLFOH��7KH�PHGLD�
FORVHU�WR�WKH�JHQHUDO�RSLQLRQ�DUH�7KH�*XDUGLDQ��7KH�7HOHJUDSK��
7KH�'DLO\�0DLO��%%&��DQG�7KH�,QGHSHQGHQW��7KHVH�ZHUH�SUHFLVH�
O\�WKH�VDPH�PHGLD�WKDW�ZHUH�OHVV�HQGRUVHPHQW�E\�WKH�XVHUV��7KH�
*XDUGLDQ�H[DPSOH�LV�SDUDGLJPDWLF��LW�KDV�DQ�DUWLFOH�WH[W�FRUSXV�
PRUH�VLPLODU�WR�WKH�JHQHUDO�RSLQLRQ��EXW�DW�WKH�VDPH�WLPH�VKRZV�
D�ORZHU�PHVVDJH�DFFHSWDQFH�E\�WKH�XVHUV�VKDULQJ�LWV�DUWLFOHV��,Q�
WKH�VDPH�ORJLF��EXW�LQ�OHVV�H[WHQW��IROORZ�%UHLWEDUW�DQG�WKH�([�
SUHVV��,Q�WKH�RSSRVLWH�GLUHFWLRQ��PHGLD�WKDW�SUHYLRXVO\�UHYHDOHG�
KLJKHU�DSSURYDO��OLNH�&1%&��6N\��:6-��7KH�(FRQRPLVW��RU�7KH�
1<�7LPHV��UHYHDO�QRZ�OHVV�VLPLODULW\�ZLWK�WKH�RYHUDOO�RSLQLRQ��,Q�
IDFW��ZKHQ�FRUUHODWLQJ�WKH�GLVWDQFHV�RI�WKH�WLWOHV�DQG�WH[W�WR�HDFK�
PHGLD¶V�WZHHWV�DQG�DOO�WZHHWV��ZH�REWDLQ�D�3HDUVRQ�YDOXH�RI��������
LQ� WKH� FDVH� RI� WKH� WLWOHV�� DQG� D� YDOXH� ������ IRU� WKH� WH[W��ZKLFK�
DUH� WKH� H[DFW� RSSRVLWH� FRUUHODWLRQ� YDOXHV� REWDLQHG� LQ� WKH� SULRU�
H[SHULPHQW��7KHVH�UHVXOWV�DUH�LQ�OLQH�ZLWK�SULRU�UHVHDUFK�>�@>��@��LQ�
UHJDUG�WKDW�WUDGLWLRQDO�QHZV�PHGLD�KDYH�WKH�SRZHU�WR�GLFWDWH�ZKDW�
WKH�SXEOLF�WKLQNV�DERXW��¿UVW�OHYHO�DJHQGD�VHWWLQJ���E\�LQÀXHQFLQJ�
WKH�VDOLHQFH�RI�WKH�LVVXHV�WKDW�7ZLWWHU�XVHUV�GLVFXVV��1RQHWKHOHVV��
WKLV�GRHV�QRW�QHFHVVDULO\�LPSO\�WKDW�WKH\�KDYH�WKH�DELOLW\�WR�GH�
¿QH�KRZ�WKH�SXEOLF�VKRXOG�WKLQN�DERXW�WKDW�LVVXH��VHFRQG�OHYHO�
DJHQGD� VHWWLQJ��� ,Q� WKLV� FDVH�� DQG�NQRZLQJ� WKH� RXWFRPH�RI� WKH�
UHIHUHQGXP��WKLV�HVSHFLDOO\�DSSOLHV� WR� WKH�PHGLD� WKDW�VXSSRUWHG�
WKH�³5HPDLQ³�FDPSDLJQ���

,Q�UHODWLRQ�WR�WKH�GLVWDQFHV�DPRQJVW�PHGLD��IURP�WKH�DUWLFOHV¶�WL�
WOHV��)LJXUH�����ZH�FDQ�REVHUYH�WZR�PDLQ�JURXSV��7KH�¿UVW�ZLWK�
7KH�*XDUGLDQ�VWDQGLQJ�DORQH��7KH�VHFRQG�JURXS�FRPSULVHV�WZR�
VXE�JURXSV��7KH�'DLO\�0DLO�DSSHDUV�LVRODWHG�DQG�WKH�UHVW�RI�WKH�
PHGLD�LV�JURXSHG�LQ�WKH�RWKHU��7KH�ODWWHU�JURXS�VXEGLYLGHV�LQ�D�
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)LJXUH���� 7KH�(XFOLGHDQ�GLVWDQFH�GHQGRJUDP�
EHWZHHQ�PHGLD¶V�DUWLFOH�WLWOHV�

)LJXUH���� 7KH�(XFOLGHDQ�GLVWDQFH�GHQGRJUDP�
EHWZHHQ�PHGLD¶V�DUWLFOH�WH[W�

)LJXUH���� 7KH�(XFOLGHDQ�GLVWDQFH�GHQGRJUDP�
EHWZHHQ�PHGLD¶V�DUWLFOH�WZHHWV�

FOXVWHU�ZLWK�WKH�PHGLD�WKDW�VXSSRUWHG�WKH�³/HDYH³�FDPSDLJQ��DQG�
WKH�UHPDLQGHU�PHGLD�RXWOHWV�LQ�WKH�RWKHU��3DUWLVDQVKLS�G\QDPLFV�
DUH�HYLGHQW�KHUH��HVSHFLDOO\�RQ� WKH�³/HDYH³�VLGH��7KH�SUR[LP�
LW\�RI� WUDGLWLRQDO�PHGLD� OLNH�7KH�7HOHJUDSK�DQG�WKH�([SUHVV� WR�
%UHLWEDUW�VHHPV�WR�IROORZ�WKH�VDPH�SDWWHUQ�RI� LQÀHFWLRQ�RI� WKH�
FHQWHU�ULJKW� WR�D�PRUH�H[WUHPH�IRUP�RI�ULJKW�ZLQJ�SROLWLFV��UH�
SRUWHG�LQ�WKH������8�6��3UHVLGHQWLDO�HOHFWLRQV�>�@��2Q�WKH�RSSRVLWH�
FDPSDLJQ��WKH�PHGLD�HFRV\VWHP�ZDV�FORVHU�WR�WKH�EXVLQHVV�DQG�
¿QDQFLDO�PHGLD�RXWOHWV��DQG�RWKHU�JHQHUDOLVW�PHGLD��ZKLFK�LW�LV�
DOVR�QRW�VXUSULVLQJ�GXH�WR�WKH�LPSRUWDQFH�RI�WKH�HFRQRPLF�LVVXHV�
LQ�WKH�FDPSDLJQ��7KH�*XDUGLDQ�UHODWLYH�GLVWDQFH�WR�³/HDYH´�VXS�
SRUWHUV��OLNH�7KH�'DLO\�0DLO��PD\�EH�MXVWL¿HG�E\�WKH�G\QDPLFV�RI�
DQ�DFULPRQLRXV�FDPSDLJQ�>�@��ZKHUH�FRQWHQGHUV�HQG�XS�GHEDWLQJ�
WKH�VDPH�LVVXHV��

&RQFHUQLQJ� WKH� DUWLFOHV¶� WH[W� �)LJXUH� ���� WKH� WHQGHQFLHV� LQ�
WKH� DUWLFOHV¶� WLWOHV� DUH� DOVR� SUHVHQW�� ZLWK� 7KH� *XDUGLDQ� GH�
WDFKHG� IURP� WKH� UHVW�� IROORZHG� E\� 7KH� 'DLO\� 0DLO�� 7KH� UHVW�
RI� WKH� PHGLD� DUH� LQ� D� VHSDUDWH� JURXS� DFFRUGLQJ� WR� ZLWK� )LJ�
XUH� ��� 7KHUH� LV� D� KLJKHU� UDQJH� RI� GLVWDQFHV� ����N� DJDLQVW�
��N� LQ� WKH� ¿UVW� H[SHULPHQW��� ZKLFK� LV� H[SHFWDEOH� GXH� WR� WKH�
IDFW� WKDW� ZH� DUH� GHDOLQJ� ZLWK� PRUH� LQIRUPDWLRQ�� 1RQHWKH�
OHVV�� LQ� WKH� RYHUDOO� DQG� FRPSDUDWLYHO\�� WKH� PHGLD� DUH� FORVHU��
,Q� UHODWLRQ� WR� HDFK� PHGLD¶V� WZHHWV� �)LJXUH� ���� 7KH� *XDUGLDQ�
DSSHDUV� IXUWKHU� LVRODWHG�IURP�WKH�UHPDLQGHU�RI� WKH�PHGLD�� WKDW�
DSSHDU�FORVHO\�WLHG�ZLWK�HDFK�RWKHU��,W�LV�YLVLEOH�D�FRPSUHVVLRQ�
PRVW�RI�WKH�GLVWDQFHV�ZLWKLQ�PHGLD��DW�WKH�VDPH�WLPH�WKDW�DQ�H[�
WHQVLYH�JDS�LV�FUHDWHG��D�FOHDU�VLJQ�RI�WKH�GLYLVLYH�DQG�SRODUL]HG�
FKDUDFWHU�RI�WKH�FDPSDLJQ��7KHVH�UHVXOWV�VHHP�WR�UHVRQDWH�ZLWK�
³HFKR� FKDPEHU´� H൵HFW� GHVFULEHG� LQ� SUHYLRXV� UHVHDUFK� >��@�� >��@��
2QH�H[SODQDWLRQ�WR�WKHVH�¿QGLQJV�LV�WKDW�WKH�³/HDYH³�FDPSDLJQ�
VXFFHVVIXOO\�VHW�WKH�LQWHUSUHWDWLYH�DJHQGD��IUDPLQJ�VRPH�PHGLD¶V�
PHVVDJH�LQ�KLV�RZQ�WHUPV��ZKLOH�OLWHUDOO\�FUHDWLQJ�GLVWDQFH�IURP�
RWKHUV��7KLV�H[SODLQV�WKH�SUR[LPLW\�RI�PHGLD�OLNH�%UHLWEDUW�DQG�
7KH�,QGHSHQGHQW�DQG�WKH�GLVWDQFH�RI�7KH�*XDUGLDQ��,Q�UHODWLRQ�
WR�HDFK�PHGLD¶V�WZHHWV��)LJXUH�����7KH�*XDUGLDQ�DSSHDUV�IXUWKHU�
LVRODWHG� IURP� WKH� UHPDLQGHU� RI� WKH�PHGLD�� WKDW� DSSHDU� FORVHO\�
WLHG�ZLWK�HDFK�RWKHU��,W�LV�YLVLEOH�D�FRPSUHVVLRQ�PRVW�RI�WKH�GLV�

WDQFHV�ZLWKLQ�PHGLD�� DW� WKH� VDPH� WLPH� WKDW� D� H[WHQVLYH� JDS� LV�
FUHDWHG��D�FOHDU�VLJQ�RI�WKH�GLYLVH�DQG�SRODUL]HG�FKDUDFWHU�RI�WKH�
FDPSDLJQ��2QH�IHDVLEOH�H[SODQDWLRQ�WR�WKHVH�¿QGLQJV�LV�WKDW�WKH�
³/HDYH³� FDPSDLJQ� VXFFHVVIXOO\� VHW� WKH� LQWHUSUHWDWLYH� DJHQGD��
IUDPLQJ�VRPH�PHGLD¶V�PHVVDJH�LQ�KLV�RZQ�WHUPV��ZKLOH�OLWHUDO�
O\�FUHDWLQJ�GLVWDQFH�IURP�RWKHUV��7KLV�H[SODLQV�WKH�SUR[LPLW\�RI�
PHGLD�OLNH�%UHLWEDUW�DQG�7KH�,QGHSHQGHQW��DQG�WKH�GLVWDQFH�RI�
7KH�*XDUGLDQ�

9�� &21&/86,216

7KLV�VWXG\�H[SORUHV�¿UVW�OHYHO�DJHQGD�VHWWLQJ�H൵HFWV�GXULQJ�WKH�
8.¶V�(8�5HIHUHQGXP�FDPSDLJQ��:H�H[DPLQHG�WKH�G\QDPLFV�RI�WKH�
LQWHUDFWLRQ�EHWZHHQ�XVHUV�DQG�WKH�PHGLD�FRQWHQW�WKDW�XVHUV�VKDUHG�
RQ�7ZLWWHU�XVLQJ�WRSLF�PRGHOLQJ��5HVXOWV�LQGLFDWH�WKDW�WKH�WUDGL�
WLRQDO�PHGLD�RXWOHWV�GRPLQDWHG�WKH�GHEDWH��EXW�QRW�XQFKDOOHQJHG��
ZLWK�DOWHUQDWLYH�PHGLD�SOD\LQJ�DQ�LPSRUWDQW�SDUW�LQ�WKH�FDPSDLJQ���
5HJDUGLQJ� WKH� LQWHUDFWLRQ� G\QDPLFV� EHWZHHQ� WKH� XVHUV� DQG�
PHGLD� FRQWHQW�� RXU� ¿QGLQJV� VXJJHVW� WKDW� WKH� WLWOHV� RI� WKH�
QHZV� DUWLFOHV� DUH� FORVHU� WR� WKH� XVHUV¶� RSLQLRQ� WKDW� WKH� WH[W�
RI� WKHVH� DUWLFOHV�� %XW�� ZKHQ� FRPSDULQJ� ZLWK� WKH� RYHUDOO� GH�
EDWH�� WKH� WH[W� RI� WKH� DUWLFOHV� LV� FORVHU� WR� WKH� JHQHUDO� RSLQLRQ���
,Q�WHUPV�RI�WKH�UHODWLRQVKLSV�EHWZHHQ�PHGLD�PHVVDJHV��RXU�PHWK�
RG�ZDV�DEOH�WR�LGHQWLI\�PHGLD�SDUWLVDQVKLS�G\QDPLFV�LQ�FDPSDLJQ�
FRYHUDJH��LQ�WKH�VDPH�WHUPV�DV�UHSRUWHG�LQ�SUHYLRXV�UHVHDUFK�>���@��
)LQDOO\��ZH�REVHUYHG�WKDW�WKH�XVHU�JHQHUDWHG�FRQWHQW�FRQWULEXWHG�
WR�SRODUL]LQJ�WKH�PHGLD¶V�PHVVDJH��ZLWK�SUR�/HDYH�VLGH�VXFFHVV�
IXOO\� IUDPLQJ� VRPH�PHGLD¶V�PHVVDJH� LQ� KLV� RZQ� WHUPV��ZKLOH�
OLWHUDOO\�FUHDWLQJ�GLVWDQFH�IURP�RWKHUV��
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7KLV�VWXG\�KDV�VRPH�OLPLWDWLRQV��)LUVW��DV�WKH�FDVH�VWXG\�LV�IRFXVHG�
RQ�D�VPDOO�GDWDVHW�RI�WKH�SROLWLFDO�GHEDWH�RYHU�WKH�(8�5HIHUHQ�
GXP�RQ�7ZLWWHU��ZH�FDQQRW�LQIHU�JHQHUDOL]DWLRQV�IURP�WKH�UHVXOWV�
RU�SUHVXPH�WKDW�WKH\�DUH�IXOO\�UHSUHVHQWDWLYH�RI�WKH�G\QDPLFV�RI�
SXEOLF� RSLQLRQ�� 6HFRQGO\�� WKH� XQVXSHUYLVHG� PDFKLQH�OHDUQLQJ�
WHFKQLTXHV� XVHG� LQ� WKLV� SDSHU� QHHG� IXUWKHU� H[SORUDWLRQ��7KHUH�
IRUH��IXWXUH�UHVHDUFK�FRXOG�DSSO\�WKH�PHWKRG�XVHG�LQ�WKLV�SDSHU�WR�
RWKHU�SROLWLFDO�HYHQWV�DQG�GDWDVHWV��WR�YHULI\�WKH�UHSURGXFLELOLW\�RI�
WKH�SUHVHQW�UHVXOWV��,Q�DGGLWLRQ��IXUWKHU�VWXG\�FRXOG�DOVR�FRQFHUQ�
PRGHO� LPSURYHPHQW�ZLWK�ZRUG�HPEHGGLQJV� >��@��RU� WKH�DSSOLFD�
WLRQ�RI�1RQ�QHJDWLYH�0DWUL[�)DFWRUL]DWLRQ�LQVWHDG�RI�/'$�>��@�

9,,�� $&.12:/('*0(17

7KLV�ZRUN�LV�VXSSRUWHG�E\�WKH�)XQGDomR�SDUD�D�&LrQFLD�H�7HFQR�
ORJLD��)&7���3RUWXJDO�SURMHFW�JUDQW�8,'�0XOWL������������
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