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��7KLV�PDQXVFULSW�KDV�EHHQ�DFFHSWHG�IRU�SXEOLFDWLRQ�E\�7KH�&RPPXQLFDWLRQ�5HYLHZ��

7KH�WH[W�ILQDOO\�SXEOLVKHG�KDV�VOLJKWO\�FKDQJHG�ZLWK�UHVSHFW�WR�WKH�SUHVHQW�GRFXPHQW��7KH�

UHIHUHQFH�RI�WKH�SDSHU�LV���

%DYLHUD��7RPiV��6DPSLHWUR��$JQHVH��	�*DUFtD�8OO��)UDQFLVFR�-����������3ROLWLFDO�

FRQYHUVDWLRQV�RQ�7ZLWWHU�LQ�D�GLVUXSWLYH�VFHQDULR��7KH�UROH�RI�³SDUW\�HYDQJHOLVWV´�

GXULQJ�WKH������6SDQLVK�JHQHUDO�HOHFWLRQV��7KH�&RPPXQLFDWLRQ�5HYLHZ��'2,��

������������������������������
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3ROLWLFDO�FRQYHUVDWLRQV�RQ�7ZLWWHU�LQ�D�GLVUXSWLYH�VFHQDULR���

7KH�UROH�RI�µSDUW\�HYDQJHOLVWV¶�GXULQJ�WKH������6SDQLVK�

*HQHUDO�(OHFWLRQV�

�
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$%675$&7�

'XULQJ�HOHFWLRQ�FDPSDLJQV��FDQGLGDWHV��SDUWLHV��DQG�PHGLD�VKDUH�WKHLU�UHOHYDQFH�

RQ�7ZLWWHU�ZLWK�D�JURXS�RI�HVSHFLDOO\�DFWLYH�XVHUV��DOLJQHG�ZLWK�D�SDUWLFXODU�SDUW\��

7KLV�SDSHU�LQWURGXFHV�WKH�SURILOH�RI�µSDUW\�HYDQJHOLVWV¶��DQG�H[SORUHV�WKH�DFWLYLW\�

DQG�HIIHFWV�WKHVH�XVHUV�KDG�RQ�WKH�JHQHUDO�SROLWLFDO�FRQYHUVDWLRQ�GXULQJ�WKH������

6SDQLVK�*HQHUDO�(OHFWLRQ��2Q�WKDW�RFFDVLRQ��WKH�HOHFWRUDO�H[SHFWDWLRQV�ZHUH�

XQFHUWDLQ�IRU�WKH�WZR�PDMRU�SDUWLHV��33�DQG�362(��EHFDXVH�RI�WKH�ULVH�RI�WZR�

HPHUJLQJ�SDUWLHV�WKDW�ZHUH�GLVUXSWLQJ�WKH�SROLWLFDO�VWDWXV�TXR��3RGHPRV�DQG�

&LXGDGDQRV���7KLV�ZDV�DQ�LGHDO�VLWXDWLRQ�WR�DVVHVV�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�

HYDQJHOLVWV�RI�HVWDEOLVKHG�DQG�HPHUJLQJ�SDUWLHV��7KH�SDSHU�HYDOXDWHV�WZR�DVSHFWV�

RI�WKH�SROLWLFDO�FRQYHUVDWLRQ�EDVHG�RQ�D�FRUSXV�RI�����PLOOLRQ�WZHHWV��WKH�

UHWZHHWLQJ�HIIHFWLYHQHVV��DQG�WKH�VHQWLPHQW�DQDO\VLV�RI�WKH�RYHUDOO�FRQYHUVDWLRQ��

:H�IRXQG�WKDW�RQH�RI�WKH�HPHUJLQJ�SDUW\
V�HYDQJHOLVWV�GRPLQDWHG�PHVVDJH�

GLVVHPLQDWLRQ�WR�D�PXFK�JUHDWHU�H[WHQW���

�
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7ZLWWHU��SROLWLFDO�FRPPXQLFDWLRQ��VHQWLPHQW�DQDO\VLV��KRPRSKLO\��HOHFWRUDO�

FDPSDLJQV�

�

�
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6RFLDO�PHGLD�SODWIRUPV�DUH�DVVXPLQJ�LPSRUWDQW�UROHV�LQ�WKH�SROLWLFDO�OLIH�RI�PRGHUQ�

VRFLHWLHV��$PRQJ�WKH�PDLQ�IXQFWLRQV�RI�VRFLDO�QHWZRUNV�GXULQJ�HOHFWRUDO�FDPSDLJQV�LV�WKH�

XVH�JLYHQ�E\�SROLWLFDO�HOLWHV�DQG�SDUWLHV�WR�7ZLWWHU�WR�DFKLHYH�ZLGHU�DWWHQWLRQ��-RXUQDOLVWV�

DQG�PHGLD�LQFOXGH�7ZLWWHU�LQ�WKHLU�FDPSDLJQ�FRYHUDJH��ZKLOVW�WKH�JHQHUDO�SXEOLF�XVH�WKHVH�

SODWIRUPV�WR�JDWKHU�LQIRUPDWLRQ�DQG�VKDUH�RSLQLRQV�DERXW�SROLWLFDO�LVVXHV�DQG�FDQGLGDWHV�

�0F*UHJRU��0RXUmR��	�0RO\QHX[���������$PRQJ�WKH�JHQHUDO�SXEOLF��WKHUH�DUH�FHUWDLQ�

XVHUV�ZKR�DUH�HVSHFLDOO\�DFWLYH�DQG�ZKR�PD\�WKXV�SOD\�D�JUHDWHU�UROH�LQ�LQIOXHQFLQJ�RWKHU�

SHRSOH¶V�RSLQLRQV��5HVHDUFKHUV�KDYH�DQDO\VHG�RSLQLRQ�OHDGHUVKLS�RQ�7ZLWWHU�E\�VWXG\LQJ�

XVHUV�ZKR�DUH�UHPDUNDEO\�SROLWLFDOO\�FRPPLWWHG��'DQJ�;XDQ��6WLHJOLW]��:ODGDUVFK��	�

1HXEHUJHU��������3DUN��������9DFFDUL��&KDGZLFN��	�2¶/RXJKOLQ��������;X��6DQJ��

%ODVLROD��	�3DUN���������7KH�HQJDJHPHQW�RI�WKHVH�DFWLYH�XVHUV�LV�NH\�WR�XQGHUVWDQGLQJ�WKH�

SURFHVVHV�WKDW�VWUXFWXUHV�FRPPXQLFDWLRQ�RQ�7ZLWWHU��DV�WKH\�IROORZ�D�PHGLD�QHWZRUN�ORJLF�

RI�FRPPXQLFDWLRQ��.OLQJHU�	�6YHQVVRQ���������3URPRWLQJ�HQJDJHPHQW�RQ�VRFLDO�PHGLD�
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PLJKW�EH�D�VWUDWHJLF�PRYH�IRU�SDUWLHV�GXULQJ�HOHFWLRQ�FDPSDLJQV��HVSHFLDOO\�IRU�HPHUJLQJ�

SDUWLHV�LQ�QHHG�RI�JUHDWHU�YLVLELOLW\���

:H�LQWURGXFH�WKH�ILJXUH�RI�SDUW\�HYDQJHOLVW��7KLV�SURILOH�FRUUHVSRQGV�WR�D�KLJKO\�

LQYROYHG�XVHU�LQ�WKH�7ZLWWHU�FRQYHUVDWLRQ��ZKRVH�DFWLYLW\�LV�VWURQJO\�DNLQ�WR�D�SDUWLFXODU�

SDUW\��,GHQWLI\LQJ�WKHVH�XVHUV�DQG�PDSSLQJ�WKHLU�DFWLYLW\�DV�D�ZKROH�FDQ�KHOS�XQGHUVWDQG�

WKH�FRPSOH[�FRPPXQLFDWLRQ�SURFHVV�LQ�VRFLDO�PHGLD�ZKHUH�VR�PDQ\�DFWRUV�LQWHUDFW��7KLV�

UHVHDUFK�VWXG\�H[SORUHV�WKH�RYHUDOO�SROLWLFDO�FRQYHUVDWLRQ�RQ�7ZLWWHU�GXULQJ�WKH������

6SDQLVK�*HQHUDO�(OHFWLRQ�FDPSDLJQ��IRFXVLQJ�RQ�WZR�GLPHQVLRQV��WKH�UHWZHHWLQJ�

HIIHFWLYHQHVV�RI�WKH�PRVW�DFWLYH�XVHUV�DQG�WKH�LQWHUSOD\�EHWZHHQ�VHQWLPHQWV�H[SUHVVHG�

GXULQJ�WKH�HOHFWRUDO�FDPSDLJQ�E\�WKH�PDLQ�SROLWLFDO�DFWRUV��FDQGLGDWHV��SDUWLHV��DQG�

PHGLD���WKRVH�DFWLYH�XVHUV�DQG�WKH�JHQHUDO�SXEOLF��$Q\�VXFK�DQDO\VLV�UHTXLUHV�DQ�LQFOXVLRQ�

RI�WKH�QHWZRUN�VWUXFWXUH�RI�FRPPXQLFDWLRQ�RQ�7ZLWWHU��.OLQJHU�	�6YHQVVRQ����������

7KH������6SDQLVK�*HQHUDO�(OHFWLRQ�FDPSDLJQ�EHJDQ�ZLWK�QRWDEOH�XQFHUWDLQW\�

VWHPPLQJ�IURP�WKH�DSSHDUDQFH�RI�WZR�QHZ�SDUWLHV��3RGHPRV�DQG�&LXGDGDQRV���7KHVH�WZR�

SDUWLHV�EHJDQ�WR�FKDOOHQJH�D�VWDWXV�TXR�GRPLQDWHG�E\�WKH�WZR�VROLGO\�HVWDEOLVKHG�H[LVWLQJ�

SROLWLFDO�SDUWLHV��WKH�FRQVHUYDWLYH�3DUWLGR�3RSXODU��33��DQG�WKH�VRFLDO�GHPRFUDWLF�3DUWLGR�

6RFLDOLVWD�2EUHUR�(VSDxRO��362(���/ySH]�*DUFtD�	�9DOHUD�2UGD]���������7KLV�GLVUXSWLYH�

VFHQDULR�ZDV�HVSHFLDOO\�XVHIXO�LQ�FRPSDULQJ�WKH�GLIIHUHQW�HIIHFWV�RI�WKH�PRVW�DFWLYH�

7ZLWWHU�XVHUV��

7KLV�SDSHU�LV�VWUXFWXUHG�DV�IROORZV��)LUVW��ZH�JLYH�DQ�RYHUYLHZ�RI�WKH�PRVW�

UHOHYDQW�OLWHUDWXUH�RQ�SROLWLFDO�FRPPXQLFDWLRQ�RQ�7ZLWWHU�E\�FDUU\LQJ�RXW�D�VRFLDO�QHWZRUN�
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DQDO\VLV�DQG�D�FRPSXWHU�DVVLVWHG�VHQWLPHQW�DQDO\VLV��)ROORZLQJ�WKDW��ZH�GHWDLO�WKH�

PHWKRGRORJ\��GDWD��DQG�WKH�UHVHDUFK�LQVWUXPHQWV�XVHG��)LQDOO\��ZH�SUHVHQW�DQG�GLVFXVV�WKH�

UHVXOWV�DQG�WKHLU�LPSOLFDWLRQV�IRU�SROLWLFDO�FDPSDLJQV�DQG�UHVHDUFK�LQWR�SROLWLFDO�

FRPPXQLFDWLRQ�RQ�7ZLWWHU��

/,7(5$785(�5(9,(:�

3ROLWLFDO�FRQYHUVDWLRQ�RQ�7ZLWWHU�

7KH�UHOHQWOHVV�LQWHJUDWLRQ�RI�WUDGLWLRQDO�PDVV�PHGLD�DQG�GLJLWDO�PHGLD�KDV�DIIHFWHG�

SROLWLFDO�FRPPXQLFDWLRQ�E\�EULQJLQJ�DERXW�D�K\EULG�FRPPXQLFDWLYH�PRGHO�LQ�ZKLFK�ERWK�

WKHVH�W\SHV�RI�PHGLD�FRQWLQXRXVO\�IHHG�RII�HDFK�RWKHU��&KDGZLFN���������,W�LV�QRWHG�WKDW�

LQ�VXFK�D�VFHQDULR��WKH�PDLQ�SROLWLFDO�FRPPXQLFDWLRQ�DFWRUV�XVH�7ZLWWHU�GLIIHUHQWO\�GXULQJ�

HOHFWRUDO�FDPSDLJQV��$FFRUGLQJ�WR�0F*UHJRU�HW�DO����������SROLWLFDO�HOLWHV�DQG�SDUWLHV�SRVW�

WZHHWV�WKDW�IROORZ�WKHLU�HOHFWRUDO�VWUDWHJLHV��MRXUQDOLVWV�DQG�PHGLD�XVXDOO\�SXEOLVK�FRQWHQW�

RQ�7ZLWWHU�DOLJQHG�ZLWK�WKHLU�QDUUDWLYH�FRQVWUXFWLRQ��ZKLOH�WKH�JHQHUDO�SXEOLF�XVH�VRFLDO�

PHGLD�WR�VKDUH�SROLWLFDO�RSLQLRQV�DQG�GLVVHPLQDWH�LQIRUPDWLRQ��$OO�WKHVH�DFWRUV�VKDUH�D�

G\QDPLF�FRPPXQLFDWLRQ�VSDFH�WKDW�HYRNHV�DQ�LQWHUSHUVRQDO�FRPPXQLFDWLRQ�PRGHO��LQ�

ZKLFK�VRPH�LQGLYLGXDOV�LQIOXHQFH�WKH�RSLQLRQ�RI�WKHLU�FLUFOH�RI�FRQWDFWV��.DW]�	�

/D]DUVIHOG����������

� 7KH�VHPLQDO�VWXG\�E\�/D]DUVIHOG��%HUHOVRQ�DQG�*DXGHW��������XQFRYHUHG�WKH�UROH�

SOD\HG�E\�RSLQLRQ�OHDGHUV�LQ�LQIOXHQFLQJ�WKH�YRWLQJ�GHFLVLRQ�RI�WKHLU�IULHQGV�DQG�

GLVVHPLQDWLQJ�LQIRUPDWLRQ�SXEOLVKHG�E\�WKH�PDVV�PHGLD��7KHVH�OHDGHUV�DUH�XVXDOO\�EHWWHU�
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LQIRUPHG�RI�SXEOLF�LVVXHV��DQG�WKH\�FRPSULVH�WKH�EDVH�IRU�WKH�WZR�VWHS�IORZ�RI�

FRPPXQLFDWLRQ�PRGHO��7KH�GLIIXVLRQ�RI�LQQRYDWLRQV�WKHRU\�KLJKOLJKW�WKH�FULWLFDO�UROH�RI�

FHUWDLQ�SHRSOH�LQ�GLVVHPLQDWLQJ�QHZ�LGHDV�WKURXJK�WKH�LQWHUSHUVRQDO�QHWZRUN�RI�FRQWDFWV�

�5RJHUV���������7KHVH�SHRSOH�DUH�PRUH�DEOH�WR�LQIOXHQFH�RWKHU�SHRSOH�DQG�DUH�

FKDUDFWHULVHG�E\�WKHLU�LQWHUHVW��NQRZOHGJH�DQG�VRFLDO�DFWLYLW\��.DW]�	�/D]DUVIHOG��������

:HLPDQQ�������� %XW�WKH�FRPSOH[LW\�RI�WKH�UHODWLRQVKLSV�OHG�VRPH�UHVHDUFKHUV�WR�EURDGHQ�

WKH�PRGHO�IURP�DQ�LQLWLDO�WZR�VWHS�IORZ�WR�D�PXOWL�VWHS�IORZ�RI�FRPPXQLFDWLRQ��ZKHUH�

PXOWLSOH�LQWHUUHODWLRQVKLSV�FRQYH\HG�WKH�LQIRUPDWLRQ�LQ�GLIIHUHQW�ZD\V��5RELQVRQ����������

� 7KLV�WKHRU\�ZDV�DOVR�DSSOLHG�WR�FRPPXQLFDWLRQ�RQ�VRFLDO�PHGLD��SDUWLFXODUO\�RQ�

7ZLWWHU��)RU�H[DPSOH��3DUN����� IRXQG�WKDW�7ZLWWHU�XVHUV�ZKR�VHOI�UHSRUWHG�EHLQJ�

RSLQLRQ�OHDGHUV�ZHUH�PRUH�PRWLYDWHG�WR�ORRN�IRU�LQIRUPDWLRQ��PRELOLVH�DQG�H[SUHVV�

WKHPVHOYHV�SXEOLFO\��%DUEHUi�DQG�5LYHUR��������FRQILUPHG�WKDW�D�VWURQJ�SROLWLFDO�YLHZ�

SRVLWLYHO\�LQIOXHQFHG�XVHUV
�SDUWLFLSDWLRQ�LQ�7ZLWWHU�FRQYHUVDWLRQV��,QWHUDFWLRQV�RQ�

SROLWLFDO�LVVXHV�DUH�PRUH�IUHTXHQW�GXULQJ�WHOHYLVHG�HOHFWRUDO�GHEDWHV��DV�7ZLWWHU�EHFRPHV�D�

VLPXOWDQHRXV�RQOLQH�GLVFXVVLRQ�DUHQD��$QVWHDG�	�2¶/RXJKOLQ��������*LO�GH�=~xLJD��

*DUFLD�3HUGRPR��	�0F*UHJRU���������7ZLWWHU�SDUWLFLSDQWV�RQ�WKHVH�GLVFXVVLRQV�VKRZ�

JUHDWHU�SROLWLFDO�HQJDJHPHQW�LQ�GLVFXUVLYH�LQWHUDFWLRQV�DV�ZHOO�DV�LQFUHDVHG�SDUWLVDQ�DQG�

FLYLF�LQYROYHPHQW��9DFFDUL�HW�DO����������7ZLWWHU�XVHUV¶�SROLWLFDO�DWWLWXGHV�DQG�WKH�

GLVVHPLQDWLRQ�VKDSHG�E\�D�QHWZRUNHG�G\QDPLVP�DUH�WZR�FRQFHSWV�WKDW�VKRXOG�QRW�EH�

GLVPLVVHG��5HFHQW�UHVHDUFK��;X�HW�DO���������KDV�VKRZQ�WKDW�XVHUV�ZLWK�KLJKHU�

FRQQHFWLYLW\�DQG�LQYROYHPHQW�DUH�PRUH�VXFFHVVIXO�LQ�LQIOXHQFLQJ�LQIRUPDWLRQ�IORZ�DV�D�

FRQVHTXHQFH�RI�QHWZRUN�G\QDPLFV���
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7KH�DFWLYLW\�RI�WKHVH�SURPLQHQW�XVHUV�PD\�HQDEOH�QHZ�SROLWLFDO�DFWRUV�WR�JDWKHU�

SXEOLF�RQOLQH�DWWHQWLRQ��,Q�WKLV�UHJDUG��WKH������2EDPD��&RJEXUQ�	�(VSLQR]D�9DVTXH]��

������DQG�WKH������7UXPS�FDPSDLJQV��(QOL��������DUH�SDUDGLJPDWLF�RI�WKH�XVH�RI�VRFLDO�

PHGLD�WR�JDLQ�SXEOLF�DWWHQWLRQ�LQ�DQ�XQIDYRXUDEOH�RU�HYHQ�DGYHUVH�PHGLD�VFHQDULR��

+RZHYHU��DFWLYLW\�RQ�WKLV�VRFLDO�PHGLD�GRHV�QRW�JXDUDQWHH�WKDW�D�QHZ�FDQGLGDWH�ZLOO�

REWDLQ�D�SDUDOOHO�EDOORW�UHVXOW��9HUJHHU�	�+HUPDQV���������-XQJKHUU�HW�DO���������VKRZHG�

WKDW�WKH�3LUDWH�3DUW\�ZRXOG�KDYH�ZRQ�WKH������*HUPDQ�HOHFWLRQV�KDG�WKH�PHDVXUH�EHHQ�

VLPSO\�WKH�QXPEHU�RI�PHQWLRQV�RQ�7ZLWWHU��:KDW�EHFRPHV�HYLGHQW�ZLWK�WKLV�H[DPSOH�LV�

WKDW�WKH�LQWHQVH�FRQYHUVDWLRQ�DERXW�WKLV�QHZ�SDUW\�UHIOHFWHG�QHZ�ZD\V�IRU�FLWL]HQV�WR�

PRELOLVH�WKHPVHOYHV�RQOLQH��

2QH�RI�WKH�SRVVLEOH�RXWFRPHV�RI�QHWZRUNHG�LQWHUDFWLRQV�LV�KRPRSKLO\��WKH�

WHQGHQF\�RI�SHRSOH�WR�DVVRFLDWH�ZLWK�RWKHU�VLPLODU�SHRSOH��0F3KHUVRQ��6PLWK�/RYLQ��	�

&RRN���������,Q�WKH�VDPH�ZD\�WKDW�LGHRORJLFDO�DIILQLWLHV�HQFRXUDJH�FRQYHUVDWLRQV�EHWZHHQ�

SHRSOH�ZKR�DUH�SROLWLFDOO\�DOLNH��+XFNIHOGW��-RKVRQ��	�6SUDJXH���������LQWHUQHW�XVHUV�DOVR�

WHQG�WR�DFFHVV�FRQWHQW�WKDW�LV�FORVHO\�DOLJQHG�ZLWK�WKHLU�SROLWLFDO�RSLQLRQV��3DULVHU��������

6XQVWHLQ���������6KDUHG�FRQYHUVDWLRQV�RQ�7ZLWWHU�KDYH�EHHQ�PHWDSKRULFDOO\�GHVFULEHG�DV�

DQ�µHFKR�FKDPEHU¶��ZKHUH�RSLQLRQV�DUH�UHLQIRUFHG�E\�VXSSRUWLYH�FRPPHQWDULHV�DQG�

DOLJQHG�LQIRUPDWLRQ��&ROOHRQL��5R]]D��	�$UYLGVVRQ���������,Q�IDFW��KRPRSKLO\�RQ�VRFLDO�

QHWZRUNV�DOORZHG�%DUEHUi��������WR�LQIHU�7ZLWWHU�XVHUV
�LGHRORJLFDO�SRVLWLRQV�E\�

DQDO\VLQJ�WKH�SROLWLFDO�DFWRUV�WKH\�IROORZ��+RZHYHU��RWKHU�UHVHDUFKHUV�KDYH�KLJKOLJKWHG�

WKDW�WKH�LQWHUQHW�PD\�HQDEOH�H[SRVXUH�WR�KHWHURJHQHRXV�SROLWLFDO�RSLQLRQV��+ROW��������

-HQQLIHU���������GXH�WR�WKH�EOXUUHG�ERXQGDULHV�EHWZHHQ�SULYDWH�DQG�SXEOLF�VSKHUHV��
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7KXV��LQWHUDFWLRQV�RQ�7ZLWWHU�DPRQJ�WKH�PDLQ�SROLWLFDO�DFWRUV��FDQGLGDWHV��SDUWLHV�

DQG�PHGLD��DQG�DFWLYH�XVHUV�FRQIRUP�D�G\QDPLF�SURFHVV�RI�FRPPXQLFDWLRQ�WKDW�IROORZV�D�

PHGLD�QHWZRUN�ORJLF��.OLQJHU�	�6YHQVVRQ���������,Q�WKLV�FRQWH[W��VRFLDO�QHWZRUNV�

DQDO\VHV�IDFLOLWDWH�WKH�GHWHFWLRQ�RI�VWUXFWXUHV�RI�GHQVHO\�FOXVWHUHG�XVHUV�ZKR�LQWHUDFW�

PDLQO\�DPRQJ�WKHPVHOYHV��1HZPDQ���������,Q�WKH�FDVH�RI�7ZLWWHU��WKHUH�DUH�VHYHUDO�W\SHV�

RI�LQWHUDFWLRQ��DQG�HDFK�RQH�KDV�WKH�SRZHU�WR�LQIOXHQFH�WKH�FRQYHUVDWLRQ�LQ�GLIIHUHQW�ZD\V��

,QIOXHQFH�RQ�7ZLWWHU�LV�QRW�DQ�HDV\�FRQFHSW�WR�DVVHVV��,W�FDQ�EH�LQWHUSUHWHG�DQG�

RSHUDWLRQDOLVHG�EDVHG�RQ�WKUHH�GLPHQVLRQV��DWWHQWLRQ�UHFHLYHG��SRWHQWLDO�IRU�LQIRUPDWLRQ�

GLVWULEXWLRQ��DQG�UHDFK��-XQJKHUU���������7KHVH�GLPHQVLRQV�PD\�EH�DVVHVVHG�XVLQJ�

TXDQWLWDWLYH�GDWD��DV�D�QXPEHU�RI�IROORZHUV�RU�PHQWLRQV��'DQJ�;XDQ�HW�DO���������:X��

+RIPDQ��0DVRQ��	�:DWWV���������QHWZRUN�PHWULFV�VXFK�DV�FHQWUDOLW\��'¶KHHU�	�

9HUGHJHP���������DQG�TXDOLW\�RI�PHVVDJHV��'XERLV�	�*DIIQH\���������6LQFH�WKH�IRFXV�RI�

WKLV�SDSHU�LV�WR�HYDOXDWH�WKH�RYHUDOO�SROLWLFDO�FRQYHUVDWLRQ�GXULQJ�DQ�HOHFWRUDO�FDPSDLJQ��

ZH�FRQVLGHU�LQIOXHQWLDO�XVHUV�WR�EH�WKRVH�ZKR�DUH�PRVW�HIIHFWLYH�DW�VSUHDGLQJ�LQIRUPDWLRQ���

6RPH�VFKRODUV�KDYH�HYDOXDWHG�KRZ�LQIRUPDWLRQ�LV�FRQYH\HG�LQ�7ZLWWHU�WKURXJK�

ELJ�GDWDVHW�DQDO\VLV��:X�HW�DO���������HYDOXDWHG�D�ILYH�ELOOLRQ�WZHHW�FRUSXV�DORQJ�D����

PLOOLRQ�XVHU�JUDSK��DQG�IRXQG�WKDW�������RI�WKH�XVHUV�DFFRXQWHG�IRU�DOPRVW�KDOI�WKH�

SRVWHG�85/V��&KD�HW�DO�������� GRFXPHQWHG�WKH�VLJQLILFDQW�UROH�SOD\HG�E\�DQ�H[WUHPHO\�

ZHOO�FRQQHFWHG�JURXS�RI�XVHUV�LQ�VSUHDGLQJ�LQIRUPDWLRQ�LQ�D�GDWDVHW�RI����PLOOLRQ�7ZLWWHU�

DFFRXQWV��7KHVH�XVHUV�ZHUH�FDWHJRULVHG�LQWR�WKUHH�JURXSV��µHYDQJHOLVWV¶��µJUDVVURRWV¶���

ZKR�PDGH�XS�����RI�XVHUV���DQG�WKH�µPHGLD¶��:LWK�WKHLU�KLJK�QXPEHU�RI�IROORZHUV�DQG�

WKHLU�IUHTXHQW�DFWLYLW\�RQ�7ZLWWHU��µHYDQJHOLVWV¶�VSUHDG�WKH�PRVW�QHZV�DQG�WKHLU�DELOLW\�WR�
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UHDFK�JURXSV�RI�OHVV�FRQQHFWHG�XVHUV�ZDV�HVSHFLDOO\�QRWHZRUWK\��&KD�HW�DO���������

%LJRQKD�HW�DO�������� VKRZHG�WKH�GLIIHUHQW�HIIHFW�µHYDQJHOLVWV¶�DQG�µGHWUDFWRUV¶�KDG�RQ�

WZR�GLIIHUHQW�WRSLFV�RQ�7ZLWWHU��EDVHG�RQ�WKH�LQWHUDFWLRQV�DQG�WKH�SRODULW\�RI�WKH�

SXEOLFDWLRQV��7KHVH�ILQGLQJV�SRLQWHG�WR�D�SRZHU�ODZ�VWUXFWXUH�QHWZRUN�RQ�7ZLWWHU�ZKHUH�

WKH�G\QDPLVP�DV�D�ZKROH�ZDV�VWURQJO\�GHSHQGHQW�RQ�D�WLQ\�IUDFWLRQ�RI�XVHUV��%DUDEiVL�	�

5pND���������

8QIRUWXQDWHO\��WKH�LGHQWLILFDWLRQ�RI�LQIOXHQWLDO�XVHUV�RQ�7ZLWWHU�LV�UDWKHU�

SUREOHPDWLF��%LJRQKD�HW�DO���������5LTXHOPH�	�*RQ]iOH]�&DQWHUJLDQL���������+RZHYHU��

WKH�EHKDYLRXU�RI�WKH�QHWZRUN�DV�D�ZKROH�VXJJHVWV�WKDW�VRPH�XVHUV�VWURQJO\�FRQQHFWHG�ZLWK�

D�SDUWLFXODU�SDUW\�FDQ�SOD\�D�FULWLFDO�UROH�GXULQJ�DQ�HOHFWLRQ�FDPSDLJQ��7KXV��ZH�SURSRVH�

WKH�FRQFHSW�RI�SDUW\�HYDQJHOLVW��IROORZLQJ�&KD�HW�DO����������:H�FRQVLGHU�SDUW\�

HYDQJHOLVWV�WR�EH�KLJKO\�DFWLYH�XVHUV�ZKRVH�DFWLYLW\�RQ�7ZLWWHU�VXSSRUWV�D�SDUWLFXODU�SDUW\�

DQG�ZKR�DUH�LQWHQVHO\�FRQQHFWHG�WR�RWKHU�XVHUV�VWURQJO\�UHODWHG�WR�WKH�VDPH�SDUW\��7KH�

LPSDFW�RI�WKLV�VPDOO�SRUWLRQ�RI�XVHUV�FDQ�EH�FRQVLGHUDEOH�LI�WKH\�FDQ�VRPHKRZ�UHDFK�WKH�

PDMRULW\�RI�XVHUV�XQDOLJQHG�WR�DQ\�SDUW\��7KLV�FRQFHSW�PLJKW�EH�D�VWHS�IRUZDUGV�LQ�WKH�

DQDO\VLV�RI�RSLQLRQ�OHDGHUVKLS��DV�WKH�QHWZRUN�G\QDPLF�RQ�7ZLWWHU�RIIHUV�QHZ�SDWWHUQV�RI�

EHKDYLRXU�EH\RQG�WKH�FLUFOH�RI�IULHQGV��,GHRORJLFDO�DIILQLWLHV�RI�7ZLWWHU�XVHUV�KDYH�EHHQ�

LGHQWLILHG�WKURXJK�VRFLDO�QHWZRUN�DQDO\VHV�LQ�VHWWLQJV�ZKHUH�WZR�RSWLRQV�SUHYDLOHG�

�%DUEHUi��-RVW��1DJOHU��7XFNHU��	�%RQQHDX��������&ROOHRQL�HW�DO���������&RQRYHU��

*RQoDOYHV��)ODPPLQL��	�0HQF]HU��������+LPHOERLP��0F&UHHU\��	�6PLWK���������,Q�WKLV�

VHQVH��WKH�LQWURGXFWLRQ�RI�WKH�SDUW\�HYDQJHOLVW�SURILOH�VHHNV�WR�PRUH�DFFXUDWHO\�GHVFULEH�
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XVHUV¶�EHKDYLRXU�LQ�PXOWL�SDUW\�V\VWHPV��ZKHUH�DIILQLWLHV�WR�D�SDUWLFXODU�SDUW\�FDQ�EH�

XQFRYHUHG�WKURXJK�DFWLYLW\�RQ�7ZLWWHU��*XHUUHUR�6ROp���������

7R�DVVHVV�WKH�LQIOXHQFH�RI�WKHVH�SDUW\�HYDQJHOLVWV��ZH�XVHG�WKHLU�QXPEHU�RI�

IROORZHUV�DQG�PDSSLQJ�RI�UHWZHHWV��57���7KHVH�DUH�XVHIXO�PHWULFV�LQ�DQDO\VLQJ�LQIOXHQFH�

GXH�WR�WKHLU�DGGLWLRQDO�PHWDGDWD��WKH�QXPEHU�RI�WLPHV�WKH�RULJLQDO�WZHHW��27��KDV�EHHQ�

UHWZHHWHG�DQG�WKH�XVHUV�LQYROYHG�LQ�WKH�LQWHUDFWLRQ��UHWZHHWHU�DQG�UHWZHHWHG���$V�D�

FRQVHTXHQFH��57�EDVHG�PHDVXUHV�EHFRPH�SUR[\�YDULDEOHV�LQ�HYDOXDWLQJ�WKH�GLVVHPLQDWLRQ�

RI�D�PHVVDJH�DQG�WKH�LQIOXHQFH�RI�D�JLYHQ�XVHU��-XQJKHUU��������5LTXHOPH�	�*RQ]iOH]�

&DQWHUJLDQL����������

7KH�UHODWLRQVKLS�EHWZHHQ�WKH�QXPEHU�RI�57�DQG�WKH�QHWZRUN�VWUXFWXUH�HPHUJLQJ�

IURP�UHWZHHWLQJ�KDV�EHHQ�XQGHUH[SORUHG�XQWLO�QRZ��'XERLV�	�*DIIQH\���������7R�EULGJH�

WKLV�JDS��WKLV�VWXG\�RSHUDWLRQDOLVHV�SDUW\�HYDQJHOLVWV�DV�XVHUV�ZKR�DUH�YHU\�DFWLYH�LQ�

UHWZHHWLQJ�PHVVDJHV�IURP�D�VSHFLILF�SDUW\��DV�ZHOO�DV�IURP�WKH�FOXVWHU�RI�XVHUV�FORVH�WR�

WKDW�VDPH�SDUW\��,Q�WKLV�ZD\��ZH�LQWURGXFH�WKH�HIIHFW�RI�WKH�QHWZRUN�ORJLF�LQ�WKH�7ZLWWHU�

XVHUV¶�RYHUDOO�EHKDYLRXU��2Q�WKLV�EDVLV��WKH�IROORZLQJ�UHVHDUFK�TXHVWLRQV�DUH�SXW�IRUZDUG��

54���� 'R�WKH�HPHUJLQJ�SDUW\�HYDQJHOLVWV�UHWZHHW�PRUH�DFWLYHO\�WKDQ�HVWDEOLVKHG�SDUW\�

HYDQJHOLVWV�LQ�DQ�HOHFWRUDO�FDPSDLJQ"�

54���� $UH�27V�SRVWHG�E\�HPHUJLQJ�SDUW\�HYDQJHOLVWV�PRUH�UHWZHHWHG�WKDQ�WKRVH�SRVWHG�

E\�HVWDEOLVKHG�SDUW\�HYDQJHOLVWV"�

6HQWLPHQW�$QDO\VLV�RQ�7ZLWWHU�
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$�UHOHYDQW�DVSHFW�LQ�WKH�GLVVHPLQDWLRQ�RI�RQOLQH�PHVVDJHV�LV�WKHLU�HPRWLRQDO�FRQWHQW��

%HUJHU�DQG�0LONPDQ��������IRXQG�HYLGHQFH�WKDW�WKH�LQWHQVLW\�RI�WKH�VHQWLPHQW�H[SUHVVHG�

LQ�DUWLFOH�KHDGOLQHV�SRVWHG�RQ�7KH�1HZ�<RUN�7LPHV�ZHEVLWH�LQIOXHQFHG�WKH�OLNHOLKRRG�RI�

WKDW�PHVVDJH�JRLQJ�YLUDO��2WKHU�VWXGLHV�KDYH�KLJKOLJKWHG�WKDW�WKH�HPRWLRQDO�LQWHQVLW\�RI�

RSLQLRQV�SRVWHG�RQ�VRFLDO�QHWZRUNV�JURZV�DV�LQWHUDFWLRQV�EHWZHHQ�XVHUV�LQFUHDVH�

�&RYLHOOR�HW�DO���������=ROOR�HW�DO����������5HJDUGLQJ�7ZLWWHU��)HUUDUD�DQG�<RXQJ��������

DQDO\VHG�WKH�VSUHDG�RI�LQWHQVLW\�RI�VHQWLPHQW�GXULQJ�RQH�ZHHN�DQG�FRQFOXGHG�WKDW�WKH�

SUREDELOLW\�RI�WUDQVPLWWLQJ�DQ�HPRWLRQDO�YDOHQFH�ZKHQ�WZHHWLQJ�ZDV�LQIOXHQFHG�E\�

RYHUH[SRVXUH�WR�WKDW�YDOHQFH���

7KH�SRVVLELOLWLHV�RI�WKH�LQWHUQHW�IRU�PRELOLVDWLRQ�DQG�GHOLEHUDWLRQ�KDYH�MXVWLILHG�

VFKRODUV¶�JURZLQJ�LQWHUHVW�LQ�WKH�DIIHFWLYH�FRQWHQW�RI�RQOLQH�SROLWLFDO�GLVFRXUVH��:RUWK�

QRWLQJ�IURP�DPRQJ�PDQ\�TXDOLWDWLYH�VWXGLHV�LV�&DVWHOOV¶������� DQDO\VLV�RI�WKH������

2EDPD�3UHVLGHQWLDO�FDPSDLJQ�ZKLFK�IRXQG�WKDW�WKH�DELOLW\�WR�H[SUHVV�SRVLWLYH�HPRWLRQV�

�HQWKXVLDVP��FRQILGHQFH��KRSH��DQG�WKH�XVH�RI�QHZ�PHGLD�ZHUH�NH\�WR�2EDPD¶V�VXFFHVV��

&RQYHUVHO\��WKH�LPSDFW�RI�QHJDWLYH�FDPSDLJQLQJ�KDV�FRQWURYHUVLDO�HIIHFWV�RQ�LQGLYLGXDOV¶�

SDUWLFLSDWRU\�LQWHQWLRQV�DQG�YRWH�FKRLFH��0LQ���������

:KHQ�LW�FRPHV�WR�DQDO\VLQJ�VHQWLPHQW�H[SUHVVLRQV��WKH�YROXPH�RI�FRQWHQW�SRVWHG�

RQ�7ZLWWHU�UHTXLUHV�D�FRPSXWHU�DVVLVWHG�DSSURDFK��&HURQ��&XULQL��,DFXV��	�3RUUR��������

9LODUHV�	�$ORQVR���������7KLV�W\SH�RI�DQDO\VLV�FDQ�GLVFHUQ�DPRQJ�VHQWLPHQW�SRODULW\�

�SRVLWLYH�RU�QHJDWLYH���HPRWLRQDO�H[SUHVVLRQV��VXFK�DV�MR\�RU�VDGQHVV��DQG�LQWHQVLW\�

�0HGKDW��+DVVDQ��	�.RUDVK\���������6XFK�DQDO\VHV�SURYLGH�XVHIXO�LQVLJKWV�LQWR�WKH�
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VXEMHFWLYH�LQIRUPDWLRQ�FRQWDLQHG�LQ�JUHDW�DPRXQWV�RI�GDWD��ZKLFK�LQ�WXUQ�KHOSV�WR�EHWWHU�

FODULI\�XVHUV¶�RQOLQH�EHKDYLRXU��%UDYR�0DUTXH]��0HQGR]D��	�3REOHWH���������

&RQVLGHULQJ�WKH�QHWZRUNHG�G\QDPLVP�RI�7ZLWWHU�DQG�WKH�FHQWUDO�SRVLWLRQ�RI�WKH�

PDLQ�WUDGLWLRQDO�DFWRUV��FDQGLGDWHV��SDUWLHV�DQG�PHGLD��DQG�RI�µSDUW\�HYDQJHOLVWV¶��LW�ZRXOG�

EH�RI�JUHDW�LQWHUHVW�WR�H[SORUH�WKH�LPSDFW�WKHVH�JURXSV�KDYH�RQ�DOO�RWKHU�XVHUV��:H�ZLOO�

UHIHU�WR�WKH�ODWWHU�JURXS�DV�µJHQHUDO�XVHUV¶��7KLV�SDSHU�HYDOXDWHV�WKH�LPSDFW�RI�LQIOXHQWLDO�

JURXSV�LQ�WHUPV�RI�DVVRFLDWLRQ�RI�VHQWLPHQW�E\�ZD\�RI�FRUUHODWLRQ��7KLV�UHODWLRQVKLS�ZLOO�

QRW�SURYLGH�D�FDXVDOLW\�HYDOXDWLRQ��EXW�LW�ZLOO�SURYLGH�DQ�LPDJH�RI�KRZ�WKH�YDULDWLRQV�RQ�

VHQWLPHQW�LQWHQVLW\�H[SUHVVLRQ�ZLOO�EH�LQWHUGHSHQGHQW��7KXV��ZH�SURSRVH�WKH�IROORZLQJ�

TXHVWLRQ���

54���� +RZ�LV�WKH�VHQWLPHQW�H[SUHVVHG�E\�WKH�JHQHUDO�XVHUV�DVVRFLDWHG�ZLWK�WKH�VHQWLPHQW�

H[SUHVVHG�E\��D��HPHUJHQW�DQG��E��HVWDEOLVKHG�SDUW\�HYDQJHOLVWV"�

%DFNJURXQG��WKH������6SDQLVK�*HQHUDO�(OHFWLRQ�

7KH�HYHQW�XQGHU�VWXG\�LV�WKH�FDPSDLJQ�IRU�WKH�6SDQLVK�3DUOLDPHQW�LQ�������ZKLFK�ZDV�

PDUNHG�E\�WKH�DSSHDUDQFH�RI�WZR�SDUWLHV�WR�WKH�6SDQLVK�SROLWLFDO�VWDJH��,Q�WKH�SDVW��WKH�

EDOORW�ER[�LQ�WKLV�FRXQWU\�ZDV�WUDGLWLRQDOO\�GRPLQDWHG�E\�WKH�WZR�PDMRU�SDUWLHV��33�DQG�

362(��+RZHYHU��LQ�������WKHVH�SDUWLHV�KDG�WZR�RWKHU�VHULRXV�FRQWHQGHUV��3RGHPRV�DQG�

&LXGDGDQRV��2UULROV�	�&RUGHUR���������2Q�RQH�KDQG��3RGHPRV�LV�D�SROLWLFDO�PRYHPHQW�

WKDW�HPHUJHG�DW�WKH�)DFXOW\�RI�3ROLWLFDO�6FLHQFH�RI�WKH�&RPSOXWHQVH�8QLYHUVLW\�RI�0DGULG��

$IWHU�WKH���0�PRYHPHQW�LQ������DQG�LQ�OLQH�ZLWK�WKH�VRFLDO�SURWHVWV�RI�WKH�VR�FDOOHG�
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,QGLJQDGRV��$QGXL]D��&ULVWDQFKR��	�6DEXFHGR��������'tD]�3DUUD�	�-RYHU�%iH]���������LW�

EHFDPH�D�SROLWLFDO�IRUFH�ZLWK�WKH�DLP�RI�ZLQQLQJ�WKH������(XURSHDQ�(OHFWLRQV��,W�WULHG�WR�

FKDQQHO�WKH�JHQHUDO�GLVFRQWHQW�LQ�6SDLQ�UHVXOWLQJ�IURP�WKH�HFRQRPLF�FULVLV�DQG�EDVHG�

PDLQO\�RQ�WKH�ILJKW�DJDLQVW�FRUUXSWLRQ�DQG�UHILQDQFLQJ�WKH�QDWLRQDO�GHEW��,Q�WKLV�ODVW�SRLQW�

ZH�FDQ�ILQG�HOHPHQWV�FRPPRQ�WR�RWKHU�SDUWLHV�WKDW�ZHUH�ZLWQHVVLQJ�VLPLODU�JURZWK�LQ�

VRXWKHUQ�(XURSH��VXFK�DV�6\UL]D�LQ�*UHHFH��2Q�WKH�RWKHU�KDQG��&LXGDGDQRV�HPHUJHG�LQ�

���� IURP�WKH�FLYLF�SODWIRUP�&LXWDGDQV�GH�&DWDOXQ\D��0RWLYDWHG�PDLQO\�E\�WKH�VWUXJJOH�

DJDLQVW�WKH�&DWDODQ�QDWLRQDOLVW�FRQIOLFW��WKH�SDUW\�PRYHG�IURP�&DWDORQLD�UHJLRQDO�SROLWLFV�

WR�WKH�UHVW�RI�6SDLQ�KDYLQJ�DFKLHYHG�JRRG�UHVXOWV�LQ�WKH������(XURSHDQ�(OHFWLRQV��7KH�

SDUW\�GHILQHV�LWVHOI�DV�FRQVWLWXWLRQDOLVW��SRVW�QDWLRQDOLVW��OLEHUDO�DQG�SURJUHVVLYH��

7KH�(XURSHDQ�DQG�5HJLRQDO�SROOV�RI������DQG�������UHVSHFWLYHO\� VKRZHG�

JURZLQJ�VRFLDO�VXSSRUW�IRU�ERWK�HPHUJLQJ�SDUWLHV��7KHLU�UHVXOWV�SUHGLFWHG�WKH�HQG�RI�

SROLWLFDO�ELSDUWLVDQVKLS�LQ�6SDLQ�DIWHU�PRUH�WKDQ����\HDUV��%RL[�	�/ySH]�*DUFtD���������

7KLV�VXSSRVHG�D�KXJH�VKLIW�LQ�WKH�ZD\�LQ�ZKLFK�WKH�GRPHVWLF�SROLWLFV�ZDV�IUDPHG�LQ�SXEOLF�

RSLQLRQ��DQG�FLWL]HQV�FRQVHTXHQWO\�JDYH�SROLWLFDO�LVVXHV�PRUH�DWWHQWLRQ��$OO�WKHVH�

FLUFXPVWDQFHV��LQ�DGGLWLRQ�WR�WKH�FRQVROLGDWLRQ�RI�D�K\EULG�PHGLD�V\VWHP�LQ�WKH�SROLWLFDO�

FRPPXQLFDWLRQ�VWUDWHJLHV��&KDGZLFN���������RXWOLQHG�D�KLJKO\�GLVUXSWLYH�VFHQDULR�IRU�WKH�

'HFHPEHU������*HQHUDO�(OHFWLRQ��2Q�WKLV�RFFDVLRQ�WKH�6SDQLVK�HOHFWRUDWH�IDFHG�DQ�

XQXVXDO�VLWXDWLRQ��ZKHUH�IRXU�SROLWLFDO�SDUWLHV�ZRXOG�FRPSHWH�WR�DWWUDFW�YRWHUV�ZLWK�YHU\�

XQFHUWDLQ�H[SHFWDWLRQV��7KH�FDQGLGDWHV�RI�WKHVH�SDUWLHV�ZHUH��IRU�33��0DULDQR�5DMR\��IRU�

362(��3HGUR�6iQFKH]��IRU�3RGHPRV��3DEOR�,JOHVLDV�DQG�IRU�&LXGDGDQRV��$OEHUW�5LYHUD��

7KH�H[SDQVLRQ�RI�WKH�SROLWLFDO�VSHFWUXP�OHG�WR�D�FRQVLGHUDEOH�LQFUHDVH�LQ�FRPPXQLFDWLYH�
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DFWLYLW\��/ySH]�*DUFtD�	�9DOHUD�2UGD]���������7KXV��LW�VHHPHG�DSSURSULDWH�WR�IRFXV�RXU�

54V�RQ�WKLV�HOHFWRUDO�VHWWLQJ��DV�ZH�VDZ�WKDW�WKH�WZR�HVWDEOLVKHG�SDUWLHV��ZKR�FRQWLQXHG�WR�

KDYH�D�VWURQJ�KROG�RQ�WKH�WUDGLWLRQDO�PHGLD��ZHUH�EHLQJ�FKDOOHQJHG�E\�WZR�HPHUJLQJ�

SDUWLHV�PRELOLVLQJ�WKHLU�VXSSRUWHUV�RQ�VRFLDO�PHGLD���

'$7$�$1'�0(7+2'�

54��QHHGHG�WR�GLVFULPLQDWH��RQ�RQH�KDQG��DPRQJ�GLIIHUHQW�NLQGV�RI�XVHUV��DQG��RQ�WKH�

RWKHU��EHWZHHQ�27V�DQG�57V��8VHUV�ZHUH�ILUVWO\�FODVVLILHG�DFFRUGLQJ�WR�ILYH�JURXS�

FDWHJRULHV��FDQGLGDWHV��SDUWLHV��PHGLD��FOXVWHUV�RI�SDUW\�HYDQJHOLVWV�DQG�JHQHUDO�XVHUV��7KH�

FULWHULRQ�IRU�WKH�FODVVLILFDWLRQ�RI�XVHUV�LQ�WKH�FOXVWHUV�FDWHJRU\�ZDV�WKHLU�KRPRSKLOLF�

WHQGHQF\�ZKHQ�UHWZHHWLQJ��,W�ZDV�DVVXPHG�WKDW�XVHUV�ZKR�VKDUHG�FOXVWHUV�ZLWK�D�SROLWLFDO�

SDUW\�ZHUH�HYDQJHOLVWV�IRU�WKDW�SDUW\��JLYHQ�WKDW�WKLV�FOXVWHU�ZRXOG�FRQVLVWHQWO\�

GLVVHPLQDWH�PHVVDJHV�SRVWHG�E\�WKDW�SDUW\�RU�E\�XVHUV�FORVHO\�UHODWHG�WR�LW��)XUWKHUPRUH��

ZH�GLVWLQJXLVKHG�DPRQJ�WKH�FDQGLGDWHV��WKH�SDUWLHV�DQG�WKH�SDUW\�HYDQJHOLVWV�IRU�HDFK�RQH�

RI�WKH�IRXU�SDUWLHV��DQG�ZH�PDGH�D�VHOHFWLRQ�RI�WKH�PDLQVWUHDP�PHGLD�WKDW�ZDV�PRVW�

SURPLQHQW�LQ�WKH�FRUSXV��,Q�WRWDO�����XVHU�JURXSV�ZHUH�UHWULHYHG��7KH�XVHU�FODVVLILFDWLRQ�LV�

SUHVHQWHG�LQ�GHWDLO�EHORZ��

54��ZDV�DSSURDFKHG�WKURXJK�D�PXOWLYDULDWH�UHJUHVVLRQ�DQDO\VLV��XVLQJ�WKH�QXPEHU�

RI�57V�DV�D�GHSHQGHQW�YDULDEOH�DQG�27V�DV�WKH�XQLW�RI�DQDO\VLV��7ZR�PRGHOV�ZHUH�

VXJJHVWHG��WKH�ILUVW�LQFOXGHG�EDVLF�DVSHFWV�RI�WKH�WZHHW��ZKLOH�WKH�VHFRQG�DGGHG�EHORQJLQJ�

WR�WKH�FOXVWHUV�RI�SDUW\�HYDQJHOLVWV��54��DQG�WKH�54��ZHUH�HYDOXDWHG�E\�GLIIHUHQWLDWLQJ�

WKH�UHWZHHW�DFWLYLW\�FDUULHG�RXW�GXULQJ�WKH�HOHFWRUDO�FDPSDLJQ�DQG�RQ�WKH�HOHFWLRQ�QLJKW��
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:H�H[SHFWHG�GLIIHUHQW�EHKDYLRXU�DPRQJ�WKH�FOXVWHUV��JLYHQ�WKHLU�H[SHFWDWLRQV�GXULQJ�WKH�

FDPSDLJQ�DQG�WKH�UHVXOWV�RQ�HOHFWLRQ�QLJKW��33�WRRN�WKH�PRVW�YRWHV�EXW�GLG�QRW�REWDLQ�DQ�

DEVROXWH�PDMRULW\������VHDWV���362(�FDPH�VHFRQG�����VHDWV���LWV�ZRUVW�UHVXOW�HYHU��1HZ�

SDUWLHV�3RGHPRV�����VHDWV��DQG�&LXGDGDQRV�����VHDWV��REWDLQHG�UHPDUNDEO\�JRRG�UHVXOWV��

7KH�VRIWZDUH�6HQWL6WUHQJWK��7KHOZDOO��%XFNOH\��3DOWRJORX��	�&DL��������ZDV�XVHG�

IRU�54���7KLV�SURJUDP�ZDV�GHVLJQHG�WR�DQDO\VH�WKH�LQWHQVLW\�RI�VHQWLPHQW�LQ�VRFLDO�PHGLD�

WH[WV�DQG�KDV�EHHQ�XVHG�IRU�UHVHDUFK�LQWR�SROLWLFDO�FRPPXQLFDWLRQ��$OYDUH]��*DUFLD��

0RUHQR��	�6FKZHLW]HU��������'DQJ�;XDQ�HW�DO���������*XR�	�9DUJR���������7KH�

VRIWZDUH�DVVLJQV�WZR�VFRUHV�WR�WKH�WH[WV��RQH�HYDOXDWHV�WKH�LQWHQVLW\�RI�SRVLWLYH�VHQWLPHQWV�

ZLWK�D�VFRUH�UDQJLQJ�EHWZHHQ���DQG����DQG�WKH�RWKHU�HYDOXDWHV�QHJDWLYH�VHQWLPHQWV�ZLWK�D�

VFRUH�UDQJLQJ�EHWZHHQ����DQG���

)RU�HDFK�JURXS�RI�XVHUV��WKH�DJJUHJDWHG�VFRUH�SHU�KRXU�RI�WKH�VHQWLPHQW�LQGLFHV�

SURYLGHG�E\�6HQWL6WUHQJWK�IRU�HDFK�WZHHW�ZDV�FDOFXODWHG��&DUU\LQJ�RXW�DQ�DQDO\VLV�RI�

LQWHUGHSHQGHQFH�DPRQJ�DOO�WKH����XVHU�JURXSV�ZDV�FRQVLGHUHG�RSSRUWXQH�DV�WKH�HPRWLRQDO�

UHDFWLRQV�H[SUHVVHG�LQ�WKH�WZHHWV�PD\�GHSHQG�RQ�WKH�FRQWH[W�DQG�WKH�DFWLRQ�RI�RWKHU�XVHUV��

)RU�WKLV�UHDVRQ��DQG�JLYHQ�WKH�KLJK�QXPEHU�RI�YDULDEOHV��D�3ULQFLSDO�&RPSRQHQW�$QDO\VLV�

�3&$��ZDV�SHUIRUPHG�WR�DGGUHVV�54���7KLV�DQDO\VLV�JURXSHG�WKH�VWURQJO\�FRUUHODWHG�

YDULDEOHV�WKURXJK�DQ�RUWKRJRQDO�WUDQVIRUPDWLRQ��7KH�UHVXOWLQJ�FRPSRQHQWV�JURXSHG�WKH�

YDULDEOHV�OLQHDUO\��VXFK�WKDW�HDFK�YDULDEOH�VWRRG�RXW�EHFDXVH�RI�LWV�FRHIILFLHQW�LQ�RQO\�RQH�

FRPSRQHQW�ZKLOH�LWV�FRHIILFLHQWV�LQ�RWKHU�FRPSRQHQWV�ZHUH�PRUH�GLVFUHWH��7KHVH�

FRHIILFLHQWV�DUH�NQRZQ�DV�µORDG�IDFWRUV¶��7KXV��WKH�YDULDEOHV�WKDW�VWRRG�RXW�EHFDXVH�RI�
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WKHLU�ORDG�IDFWRU�LQ�WKH�VDPH�FRPSRQHQW�DV�JHQHUDO�XVHUV�GLG�ZRXOG�EH�WKH�YDULDEOHV�WKDW�

PRVW�FRUUHODWHG�ZLWK�WKHP��

'DWD�&ROOHFWLRQ�

7KH�HOHFWLRQ�WRRN�SODFH�RQ����'HFHPEHU�������7ZR�SHULRGV�ZHUH�FKRVHQ��ILUVW��WKH�

HOHFWRUDO�FDPSDLJQ��ZKLFK�UDQJHG�IURP�WKH�ILUVW�GD\�RI�WKH�FDPSDLJQ����'HFHPEHU��XQWLO�

WKH�GD\�EHIRUH�WKH�HOHFWLRQ�����'HFHPEHU���ZKHQ�HOHFWRUDO�VLOHQFH�LV�HQIRUFHG��VHFRQG��

HOHFWLRQ�GD\��ZKLFK�LQFOXGHG����DQG����'HFHPEHU��WR�FORVHO\�PRQLWRU�WKH�FRQYHUVDWLRQ�RQ�

HOHFWLRQ�QLJKW��

7ZHHWV�ZHUH�REWDLQHG�GLUHFWO\�IURP�7ZLWWHU�$3,�XVLQJ�3\WKRQ��7KH�$3,�DOORZV�

WKH�GHYHORSHU�WR�FROOHFW�GDWD�WKURXJK�RQH�RI�WZR�ZD\V��UHWULHYLQJ�WZHHWV�SRVWHG�E\�

SDUWLFXODU�XVHUV�DQG�UHWULHYLQJ�WZHHWV�FRQWDLQLQJ�D�VSHFLILF�NH\ZRUG��:H�XVHG�WKH�VHFRQG�

PHWKRG��DV�ZH�ZHUH�LQWHUHVWHG�LQ�WKH�ZKROH�FRQYHUVDWLRQ��+RZHYHU��7ZLWWHU�GRHV�QRW�

JXDUDQWHH�WKDW�WKLV�PHWKRG�FROOHFWV�DOO�WKH�WZHHWV�ZLWK�WKH�VHDUFK�WHUPV�VHOHFWHG��)HOW��

�������&RQVHTXHQWO\��WKH�VRFLDO�UHVHDUFKHU�PXVW�ZRUN�RQO\�ZLWK�D�VDPSOH�RI�WKH�

FRQYHUVDWLRQ��

�7KUHH�FULWHULD�IRU�ILOWHULQJ�WZHHWV�ZHUH�HVWDEOLVKHG��WZR�JHQHUDO�WHUPV�UHODWHG�WR�

WKH�HOHFWLRQV�����'�����'���WKH�QDPHV�DQG�7ZLWWHU�KDQGOHV�RI�WKH�IRXU�PDMRU�SROLWLFDO�

SDUWLHV�DQG�WKH�QDPHV�DQG�7ZLWWHU�KDQGOHV�RI�WKH�IRXU�SULPH�PLQLVWHULDO�FDQGLGDWHV��7KH�

QDPH�RI�WKH�SROLWLFDO�SDUW\�3RGHPRV�ZDV�QRW�LQFOXGHG�DV�D�ILOWHU��EHFDXVH�SRGHPRV�PHDQV�

µZH�FDQ¶�LQ�6SDQLVK��DQG�LW�LV�XVHG�LQ�PDQ\�RWKHU�FRQWH[WV��:H�DOVR�ILOWHUHG�RXW�PHVVDJHV�
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ZULWWHQ�LQ�ODQJXDJHV�RWKHU�WKDQ�6SDQLVK��7KHVH�ILOWHUV�UHVXOWHG�LQ�OLPLWLQJ�WKH�VWXG\
V�

UHVXOWV��JLYHQ�WKDW�WZHHWV�LQ�6SDLQ
V�UHJLRQDO�ODQJXDJHV�ZHUH�H[FOXGHG�IURP�WKH�FRUSXV��

EXW�ZDV�D�QHFHVVDU\�VWHS�WR�FDUU\�RXW�D�FRPSXWHU�DVVLVWHG�FRQWHQW�DQDO\VLV��7KH�ILQDO�

FRUSXV�FRQVLVWHG�RI�����������WZHHWV�ZULWWHQ�E\���������GLIIHUHQW�XVHUV��

8VHU�FODVVLILFDWLRQ�

7KH�FDWHJRU\�µFDQGLGDWHV¶�LQFOXGHG�WKH�IRXU�FDQGLGDWHV��DQG�WKH�FDWHJRU\�µSDUWLHV¶�WKH�

IRXU�SDUWLHV¶�PDLQ�7ZLWWHU�DFFRXQW��5HJDUGLQJ�WKH�FDWHJRU\�µPHGLD¶��WKH����PRVW�OLQNHG�WR�

ZHEVLWHV�LQ�WKH�7ZLWWHU�FRUSXV�ZHUH�OLVWHG��7KH\�FRUUHVSRQGHG�WR�HLJKW�PHGLD�RXWOHWV��

7DEOH���FRQWDLQV�WKH�HLJKW�PHGLD�RXWOHWV�VHOHFWHG�DQG�WKHLU�PHGLD�W\SH���

�����������������������������������

,QVHUW�7DEOH���KHUH�

����������������������������������

5HWZHHWLQJ�DFWLYLW\�ZDV�SUHGRPLQDQW�LQ�WKH�FRUSXV������RI�WZHHWV�ZHUH�57V��:H�

SHUIRUPHG�D�FOXVWHU�DQDO\VLV�EDVHG�RQ�PRGXODULW\�RSWLPLVDWLRQ��%ORQGHO��*XLOODXPH��

/DPELRWWH��	�/HIHEYUH���������)RXU�PDLQ�FOXVWHUV�HPHUJHG��HDFK�FRQWDLQLQJ�RQH�RI�WKH�

PDLQ�SDUWLHV��7KXV��WKH�XVHUV�JURXSHG�LQWR�WKH�FOXVWHU�RI�D�SDUWLFXODU�SDUW\�ZHUH�GHHPHG�

µSDUW\�HYDQJHOLVWV�RI�WKDW�SDUW\¶��7KH�UHPDLQLQJ�XVHUV�ZHUH�FODVVLILHG�DV�µJHQHUDO�XVHUV¶��

7DEOH���VKRZV�WKH�VL]H�RI�WKH����XVHU�JURXSV�DQG�WKH�WZHHW�YROXPH��

������������������������������������



� ��

,QVHUW�7DEOH���KHUH�

�����������������������������������

9DULDEOHV�IRU�WKH�UHJUHVVLRQ�DQDO\VLV�

µ1XPEHU�RI�57V¶��:KHQ�UHWZHHWLQJ�DQ�27��WKH�DJJUHJDWH�QXPEHU�RI�57V�LV�LQFOXGHG�LQ�

WKH�PHWDGDWD��7R�REWDLQ�WKH�YDOXH�RI�WKLV�YDULDEOH��WKH�KLJKHVW�57�YDOXH�IRU�HDFK�27�

UHJLVWHUHG�LQ�WKH�FRUSXV�ZDV�VHOHFWHG���

µ%DVLF�IHDWXUHV�RI�HDFK�WZHHW¶��6HYHUDO�YDULDEOHV�ZHUH�FDOFXODWHG�IRU�HDFK�27��7KH�

ILUVW�ZDV�WLPH��WKH�WZR�WLPH�YDULDEOHV�ZHUH��µWLPH�RI�SRVWLQJ¶��LQ����KRXU�IRUPDW��DQG�

µGD\V�UHPDLQLQJ�XQWLO�WKH�HOHFWLRQ¶��7KH�ODWWHU�ZDV�UHPRYHG�IRU�WKH�VHFRQG�SHULRG��7KH�

VHFRQG�ZDV�WKH�QXPEHU�RI�IROORZHUV�WKH�DXWKRU�KDG�ZKHQ�WZHHW�ZDV�SRVWHG��)LQDOO\��WKH�

QXPEHU�RI�KDVKWDJV�ZDV�DVVHVVHG��ZKLOH�WKH�SUHVHQFH�RI�LPDJHV�DQG�85/V�LQ�WKH�WZHHW�

ZHUH�DQDO\VHG�DV�GLFKRWRPRXV�YDULDEOHV��

µ3RVWLQJ�XVHU¶V�FOXVWHU¶��(DFK�27�KDG�IRXU�GXPP\�YDULDEOHV�FRUUHVSRQGLQJ�WR�WKH�

IRXU�SDUWLHV��:KHQ�WKH�DXWKRU�EHORQJHG�WR�D�SDUW\�FOXVWHU��WKH�YDULDEOH�FRUUHVSRQGLQJ�WR�

WKDW�SDUW\�ZRXOG�EH�DFWLYDWHG���

&RPSXWHU�DVVLVWHG�VHQWLPHQW�DQDO\VLV�

9LODUHV�HW�DO���������YDOLGDWHG�WKH�6SDQLVK�YHUVLRQ�RI�6HQWL6WUHQJWK�WR�DQDO\VH�SHUFHSWLRQV�

RQ�7ZLWWHU�RI�WKH�PDLQ�6SDQLVK�SROLWLFDO�OHDGHUV��7KHLU�DUFKLYHV�ZHUH�D�VWDUWLQJ�SRLQW�WR�

DGMXVW�WR�WKH�FRQWH[W�RI�WKH������*HQHUDO�(OHFWLRQ��$OO�WKH�KDVKWDJV�DQG�HPRWLFRQV�IRXQG�
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LQ�WKH�FRUSXV�ZHUH�H[WUDFWHG�DQG�DGGHG�WR�WKH�GLFWLRQDULHV��)XUWKHUPRUH��WKH�������PRVW�

IUHTXHQW�ZRUGV�LQ�WKH�FRUSXV�QRW�LQFOXGHG�LQ�WKH�6HQWL6WUHQJKW¶V�GLFWLRQDU\�ZHUH�DOVR�

LQFRUSRUDWHG��7KH�ILQDO�YROXPH�ZDV��������ZRUGV��������LGLRPV�DQG�����HPRWLFRQV���

7KH�VRIWZDUH�IDFLOLWDWHG�DGMXVWLQJ�WKH�ZHLJKW�DVVRFLDWHG�ZLWK�HDFK�WHUP�IURP�D�

FRUSXV�RI�PDQXDOO\�DQQRWDWHG�WZHHWV�ZLWK�SRVLWLYH�DQG�QHJDWLYH�VHQWLPHQW�YDOXHV��7R�

FDUU\�RXW�WKLV�SURFHVV��������WZHHWV�ZHUH�UDQGRPO\�H[WUDFWHG�DQG�GLVWULEXWHG�LQWR�WKUHH�

VXEVDPSOHV�ZKRVH�VL]HV�ZHUH�FKRVHQ�IROORZLQJ�WKH�LQGLFDWLRQV�SURYLGHG�E\�WKH�VRIWZDUH��

7KH�ILUVW�RQH�VHUYHG�DV�D�SLORW�IRU�WKH�FRGHUV������WZHHWV���WKH�VHFRQG�ZDV�XVHG�WR�

RSWLPLVH�ZHLJKWV��������WZHHWV��DQG�WKH�WKLUG�ZDV�XVHG�DV�D�WHVW������WZHHWV���7ZR�RI�WKH�

DXWKRUV�PDQXDOO\�FRGHG�HDFK�RI�WKH�WKUHH�VXEVDPSOHV��$Q\�GLVFUHSDQFLHV�ZHUH�GLVFXVVHG�

DQG�UHVROYHG�ZLWK�WKH�WKLUG�DXWKRU��7KH�UHVXOWV�RI�WKH�WHVW�JDYH�DQ�����DFFXUDF\�UDWH�ZLWK�

D�PDUJLQ�RI�HUURU�RI�ά��IRU�SRVLWLYH�VHQWLPHQW��DQG�������DFFXUDF\�UDWH�ZLWK�D�PDUJLQ�RI�

HUURU�RI�ά��IRU�QHJDWLYH�VHQWLPHQW��*LYHQ�WKDW�WKH�UHVXOWV�H[FHHGHG������WKH�GLFWLRQDU\�

ZHLJKWV�UHFDOFXODWHG�E\�WKH�6HQWL6WUHQJWK�ZHUH�FRQVLGHUHG�YDOLG��

9DULDEOHV�IRU�WKH�3&$�

$V�6HQWL6WUHQJWK�SURYLGHV�WZR�VHSDUDWH�LQGLFHV�IRU�WKH�LQWHQVLW\�RI�SRVLWLYH�DQG�QHJDWLYH�

VHQWLPHQWV��WKHUH�ZHUH�D�WRWDO�RI����YDULDEOHV�DYDLODEOH��WZR�IRU�HDFK�RI�WKH����XVHU�

JURXSV��7KH�XQLWV�RI�DQDO\VLV�ZHUH�WKH�KRXUV�RI�WKH�SHULRG�XQGHU�VWXG\��1� �������)RU�

HDFK�XQLW�RI�DQDO\VLV��WKH�DJJUHJDWH�LQWHQVLW\�RI�WKH�SRVLWLYH�DQG�QHJDWLYH�VHQWLPHQW�ZLWK�

ZKLFK�HDFK�JURXS�SRVWHG�WZHHWV�ZDV�FDOFXODWHG���
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5(68/76�

7DEOH���VKRZV�HDFK�FOXVWHU¶V�DFWLYLW\�LQ�WKH�GLVVHPLQDWLRQ�RI�PHVVDJHV��7KH�XQLWV�

RI�DQDO\VLV�ZHUH�WKH�27V��)RU�HDFK�RI�WKHP��ZH�LGHQWLILHG�WKH�SDUW\�HYDQJHOLVWV�ZKR�

UHWZHHWHG�WKHP��7DEOH���GLVWLQJXLVKHV�EHWZHHQ�WKH�27V�UHWZHHWHG�E\�SDUW\�HYDQJHOLVWV��

DQG�WKH�FXPXODWLYH�UHWZHHW�DFWLYLW\�E\�XVHUV�RI�HDFK�FOXVWHU��%RWK�DVSHFWV�ZHUH�HYDOXDWHG�

IRU�WKH�WZR�VWDJHV�RI�WKH�VWXG\�SHULRG���

��������������������������������������

,QVHUW�7DEOH���KHUH�

���������������������������������������

7KH�UHJUHVVLRQ�DQDO\VLV�IRU�WKH�WZR�VWDJHV�LV�VKRZQ�LQ�7DEOH����$OO�FRHIILFLHQWV�

ZHUH�VLJQLILFDQW��ZLWK�WKH�H[FHSWLRQ�RI�WKH�YDULDEOH�µGD\V�XQWLO�WKH�HOHFWLRQ¶�LQ�PRGHO���RI�

WKH�FDPSDLJQ�SHULRG��7KH�RQO\�QHJDWLYH�FRHIILFLHQW�DPRQJ�DOO�WKH�DQDO\VHG�PRGHOV�ZDV�

WKH�RQH�FRUUHVSRQGLQJ�WR�85/��WKH�WHQGHQF\�WR�UHWZHHW�ZDV�JUHDWHU�LI�WKH�RULJLQDO�WZHHW�

KDG�QR�OLQN��7KH�ODUJHU�FRHIILFLHQWV�FRUUHVSRQGHG�WR�WKH�SUHVHQFH�RI�LPDJHV���

���������������������������������������

,QVHUW�7DEOH���KHUH�

���������������������������������������
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$�3&$�ZDV�DSSOLHG�WR�D�WRWDO�RI����YDULDEOHV�UHVXOWLQJ�IURP�DVVHVVLQJ�WKH�

VHQWLPHQW�LQWHQVLW\�RI�HDFK�JURXS�GXULQJ�HDFK�KRXU��7KH�QXPEHU�RI�VHOHFWHG�FRPSRQHQWV�

IROORZHG�WKH�.DLVHU��������FULWHULD��E\�ZKLFK�FRPSRQHQWV�ZLWK�DQ�HLJHQYDOXH�JUHDWHU�WKDQ�

��ZHUH�WDNHQ�LQWR�DFFRXQW��,Q�WKLV�FDVH�����FRPSRQHQWV�HPHUJHG��DQG�WKH\�H[SODLQHG�

�������RI�WKH�YDULDQFH��7DEOH���VKRZV�WKH�UHVXOWV�RI�WKH�3&$�DIWHU�DSSO\LQJ�WKH�9DULPD[�

URWDWLRQ��7KH�KLJKHVW�ORDG�IDFWRUV�LQ�HDFK�FRPSRQHQW�KDYH�EHHQ�KLJKOLJKWHG��7KH�

YDULDEOHV�KLJKOLJKWHG�LQ�HDFK�FRPSRQHQW�FDQ�EH�FRQVLGHUHG�DV�VWURQJO\�FRUUHODWLQJ�ZLWK�

HDFK�RWKHU��

������������������������������������������

,QVHUW�7DEOH���KHUH�

����������������������������������������

',6&866,21�

'DWD�IURP�7DEOH���LQGLFDWH�WKDW�WKH�PRVW�DFWLYH�HYDQJHOLVWV�ZHUH�IURP�3RGHPRV��ERWK�

UHJDUGLQJ�UHWZHHWHG�PHVVDJHV�DQG�WKH�WRWDO�QXPEHU�RI�UHWZHHW�DFWLRQV��������RI�WKH�27V�

SRVWHG�GXULQJ�WKH�FDPSDLJQ�DQG�������RI�WKH�27V�SRVWHG�RQ�WKH�HOHFWRUDO�HYHQLQJ�ZHUH�

UHWZHHWHG�E\�D�XVHU�LQ�WKLV�FOXVWHU��7KHVH�DUH�VLJQLILFDQW�SHUFHQWDJHV��&RQYHUVHO\��WKH�

SDUW\�HYDQJHOLVWV�ZKR�GLVVHPLQDWHG�WKH�IHZHVW�PHVVDJHV�ZHUH�IURP�WKH�RWKHU�HPHUJLQJ�

SDUW\��&LXGDGDQRV��+RZHYHU��WKHLU�PHDQ�QXPEHU�RI�57V�SHU�PHVVDJH�SRVWHG�ZDV�WKH�

KLJKHVW�IRU�WKH�FDPSDLJQ�DQG�DOPRVW�WKH�KLJKHVW�IRU�WKH�HOHFWRUDO�HYHQLQJ��FRQILUPLQJ�

WKHVH�XVHUV¶�FRPPLWPHQW�WR�WKH�GLVVHPLQDWLRQ�RI�PHVVDJHV��7KXV��D�QXDQFHG�DQVZHU�WR�
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54��FDQ�EH�JLYHQ��'DWD�VKRZ�WKDW�HPHUJLQJ�SDUW\�HYDQJHOLVWV�FRQWULEXWHG�PRUH��DV�WKHLU�

PHDQ�QXPEHU�RI�57V�SHU�27�LV�KLJKHU��5HJDUGLQJ�WKH�GLVVHPLQDWLRQ�RI�PHVVDJHV��WKH�

YROXPH�RI�XVHUV�LQ�WKH�FOXVWHU�LV�TXLWH�VLJQLILFDQW��*LYHQ�WKDW�WKHUH�DUH�PRUH�HYDQJHOLVWV�LQ�

WKH�33�FOXVWHU�WKDQ�LQ�WKH�&LXGDGDQRV¶�FOXVWHU��ZH�PLJKW�FRQFOXGH�WKDW�WKLV�GLIIHUHQFH�LQ�

VL]H�PD\�KDYH�LQIOXHQFHG�WKH�YROXPH�RI�57V��

54��SRLQWV�WR�WKH�GHSHQGHQFH�RI�WKH�QXPEHU�RI�57V�UHJDUGLQJ�WKH�XVHU�SRVWLQJ�WKH�

27��7DEOH���VKRZV�WKDW�WKH�WZHHWV�SRVWHG�E\�3RGHPRV�HYDQJHOLVWV�KDG�D�KXJH�DGYDQWDJH�

LQ�WKHLU�GLVVHPLQDWLRQ�FRPSDUHG�WR�WKRVH�SRVWHG�E\�XVHUV�IURP�RWKHU�FOXVWHUV��,Q�DGGLWLRQ��

WKH\�KDG�YHU\�VLPLODU�VWDQGDUGLVHG�FRHIILFLHQWV��'XULQJ�WKH�FDPSDLJQ��WKH�RUGHU�RI�

GLIIHUHQFH�EHWZHHQ�WKH�3RGHPRV�DQG�WKH�RWKHU�SDUWLHV�HYDQJHOLVWV¶�FRHIILFLHQWV�ZDV���WR����

DQG�RQ�HOHFWLRQ�HYHQLQJ����WR����7KHVH�GDWD�VKRZ�WKH�VWUHQJWK�RI�WKLV�FOXVWHU�LQ�WKH�

FRQYHUVDWLRQ���

7KH�REMHFWLYH�RI�54��ZDV�WR�H[SORUH�SDWWHUQV�RI�VHQWLPHQW�DVVRFLDWLRQ�DPRQJ�WKH�

DFWRUV�ZKR�GRPLQDWH�WKH�SROLWLFDO�FRQYHUVDWLRQ�RQ�7ZLWWHU��ZLWK�SDUWLFXODU�DWWHQWLRQ�WR�

SDUW\�HYDQJHOLVWV��7KH�3&$�LQFOXGHG�WKH�JHQHUDO�XVHUV¶�YDULDEOHV�LQ�WKH�ILUVW�FRPSRQHQW��

7KLV�UHVXOW�ZDV�QRW�VXUSULVLQJ�JLYHQ�WKH�YROXPH�RI�XVHUV�DVVLJQHG�WR�WKLV�JURXS��

5HJDUGLQJ�WKH�UHPDLQLQJ�DFWRUV�DVVRFLDWHG�ZLWK�WKLV�FRPSRQHQW��WKUHH�FRUUHVSRQGHG�WR�

SDUW\�HYDQJHOLVWV��33��362(�DQG�3RGHPRV��DQG�WKH�IRXUWK�FRUUHVSRQGHG�WR�D�PHGLD�

FRPSDQ\��$�0HGLD���$PRQJ�WKHP��RQH�RI�WKH�3RGHPRV�FOXVWHUV�KDG�WKH�JUHDWHVW�ORDG�

IDFWRU��,W�LV�SRVVLEOH�WKDW�WKHVH�SDUW\�HYDQJHOLVWV�RXWOLQHG�WKH�SDWWHUQ�RI�WKH�PDMRULW\�RI�
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XVHUV¶�VHQWLPHQW�UHDFWLRQV��HVSHFLDOO\�LQ�LWV�QHJDWLYH�YDOHQFH��HYHQ�WKRXJK�WKLV�FOXVWHU�

LQFOXGHG�RQO\����RI�DOO�WKH�XVHUV�LQ�WKH�FRUSXV���

,W�VKRXOG�EH�QRWHG�WKDW�WKH�YDULDEOHV�RI�WKH�&LXGDGDQRV�FOXVWHU�ZHUH�IRXQG�LQ�D�

GLIIHUHQW�FRPSRQHQW�WR�WKH�ILUVW�RQH��ERWK�RI�WKHP�ZHUH�DVVRFLDWHG�ZLWK�WKH�FOXVWHUV�

UHODWHG�WR�WKHLU�RZQ�SDUW\��7KHUHIRUH��IURP�WKH�SHUVSHFWLYH�RI�VHQWLPHQW��ZH�PLJKW�DVVXPH�

WKDW�WKH�WZHHWV�SRVWHG�E\�WKHVH�HPHUJLQJ�SDUW\�HYDQJHOLVWV�GLG�QRW�UHDOO\�HQJDJH�ZLWK�WKH�

JHQHUDO�VHQWLPHQW�RI�WKH�FRQYHUVDWLRQ��

7KH�DVVHVVPHQW�RI�WKHVH�54V�LQ�WKH�FRQWH[W�RI�WKLV�FDVH�VWXG\�DOORZV�XV�WR�TXDOLI\�

WKH�UROH�RI�HPHUJLQJ�SDUWLHV�RQ�7ZLWWHU��7KH�DQDO\VHV�KDYH�FRQILUPHG�WKH�FHQWUDO�SRVLWLRQ�

RQ�7ZLWWHU�RI�WKH�HYDQJHOLVWV�RI�RQH�RI�WKH�HPHUJLQJ�SDUWLHV��3RGHPRV��7KLV�OHDGLQJ�UROH�

DULVHV�IURP�WKH�FOXVWHU
V�UHWZHHWLQJ�DFWLYLW\�DQG�WKH�VWURQJ�DVVRFLDWLRQ�RI�WKHLU�PHVVDJHV�

ZLWK�WKH�VHQWLPHQWV�RI�JHQHUDO�XVHUV��7KH�RWKHU�HPHUJLQJ�SDUW\��&LXGDGDQRV��DFWLYHO\�

UHWZHHWV��EXW�ODJV�EHKLQG�LQ�RWKHU�DVSHFWV��7KHVH�GLVVLPLODULWLHV�FDQ�EH�WUDFHG�EDFN�WR�

GLIIHUHQW�UHDVRQV�WKDW�HYHQWXDOO\�VKDSHG�WKH�RQOLQH�HQJDJHPHQW�RI�WKH�SDUW\�HYDQJHOLVWV�RI�

WKHVH�WZR�HPHUJLQJ�SDUWLHV��3RGHPRV¶�RULJLQ�ZDV�VWURQJO\�UHODWHG�WR�WKH�VRFLDO�PRYHPHQW�

RI���0��7KH�DFWLYLVWV�ZKR�PRVW�DUWLFXODWHG�WKH�SRSXODU�PRELOLVDWLRQV�LQ������KDG�EHHQ�

LQWHUFRQQHFWHG�WKURXJK�WKH�'HPRFUDFLD�5HDO�<D�SODWIRUP��5HDO�'HPRFUDF\�1RZ��ZKHUH�

DQ�LQFUHDVLQJ�GLVFRQWHQW�IRU�WKH�FXUUHQW�SDUW\�V\VWHP�ZDV�FRQYH\HG�YLD�VRFLDO�PHGLD�

�$QGXL]D�HW�DO����������2QH�RI�WKH�PRVW�GHPDQGHG�LVVXHV�ZDV�GLUHFW�GHPRFUDF\��DV�ZHOO�

DV�WKH�YLQGLFDWLRQ�RI�D�EHWWHU�IXWXUH�IRU�\RXQJ�SHRSOH��5REOHV��&DVWURPLO��5RGUtJXH]��

&UX]��	�'tH]���������7KLV�VWUHHW�DQG�RQOLQH�DFWLYLVP�QXUWXUHG�WKH�FUHDWLRQ�RI�3RGHPRV��
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WKH�SDUW\�WKDW�ZRXOG�GHPDQG�WKHVH�UHTXLUHPHQWV�ZLWK�DQ�LQWHJUDWHG�FRPPXQLFDWLRQ�

VWUDWHJ\��$ORQJ�ZLWK�WKH�LQWHQVH�XVH�RI�VRFLDO�PHGLD�E\�LWV�VXSSRUWHUV��WKHLU�OHDGHUV�

SURPRWHG�DQ�HQJDJLQJ�SUHVHQFH�RQ�79�SURJUDPPHV��DQG�GHYHORSHG�D�FRQVFLRXV�DSSHDO�WR�

HPRWLRQV��&DVHUR�5LSROOpV��)HHQVWUD��	�7RUPH\��������6DPSLHWUR�	�9DOHUD�2UGD]��

�������7KH�LPSDFW�RI�WKLV�VWUDWHJ\�JUDEEHG�WKH�DWWHQWLRQ�RI�WKH�HOHFWRUDWH��GHVSLWH�LWV�

UHFHQW�FUHDWLRQ��7KH�RWKHU�PDLQ�DOWHUQDWLYH�WR�WKH�HVWDEOLVKHG�SDUWLHV��&LXGDGDQRV��IRFXVHG�

RQ�D�PRUH�PRGHUDWH�VWUDWHJ\��,Q�IDFW��WKH�YRWHU�SURILOH�RI�ERWK�SDUWLHV�LQ������ZDV�YHU\�

GLIIHUHQW��2UULROV�	�&RUGHUR���������:KLOVW�3RGHPRV�ZDV�ERUQ�DV�D�SDUWLFLSDWRU\�SDUW\�

DQG�VWLPXODWHV�LQWHUQDO�GHEDWH��&LXGDGDQRV�VHHNV�WR�UHIRUP�GHPRFUDWLF�SURFHGXUHV�

ZLWKRXW�FDOOLQJ�IRU�D�KLJKO\�LQWHQVH�FLWL]HQ�SDUWLFLSDWLRQ��/DYH]]ROR�	�5DPLUR���������

7KH�GLIIHUHQW�GLVFRXUVHV�DQG�VXSSRUWHU�SURILOHV�RI�WKHVH�HPHUJLQJ�SDUWLHV�PLJKW�H[SODLQ�

WKH�GLIIHUHQW�LPSDFW�RI�WKHLU�SDUW\�HYDQJHOLVWV�LQ�7ZLWWHU�RQ�WKH�JHQHUDO�XVHUV�JURXS��

7KH�G\QDPLVPV�XQGHUO\LQJ�WKH�UHVXOWLQJ�FRPSRQHQWV�IURP�WKH�3&$�SRLQW�WR�WKH�

LPSRUWDQW�UROH�SOD\HG�E\�SDUW\�HYDQJHOLVWV��7DEOH���KLJKOLJKWV�WKH�UHOHYDQFH�RI�WKH�

GLVVHPLQDWLRQ�RI�PHVVDJHV�IURP�WKH�3RGHPRV��33�DQG�362(�FOXVWHUV��DQG�LV�IXUWKHU�

FRQILUPHG�E\�7DEOH����DV�WKHVH�FOXVWHUV�DUH�SUHVHQW�LQ�WKH�VDPH�FRPSRQHQW�DV�JHQHUDO�

XVHUV�DUH��&DQGLGDWHV��SDUWLHV�DQG�SDUW\�HYDQJHOLVWV�QRW�LQFOXGHG�LQ�WKH�ILUVW�FRPSRQHQW�

RFFXS\�FRPSRQHQWV�ZLWK�DQ�LGHRORJLFDO�DOLJQPHQW��7KH�PHGLD�DUH�DOVR�GLVWULEXWHG�LQWR�

IRXU�FRPSRQHQWV�LQ�ZKLFK�WKHUH�DUH�QR�SDUW\�HYDQJHOLVWV��$Q�REMHFWLYH�WH[W�VW\OH�PLJKW�

KDYH�FRQWULEXWHG�WR�SRVLWLRQLQJ�WKH�PHGLD�LQWR�DQ�RUWKRJRQDO�FRPSRQHQW�ZLWK�UHJDUG�WR�

QRQ�DOLJQHG�XVHUV��7KH�RQO\�H[FHSWLRQ�LV�$�0HGLD��ZKRVH�QHJDWLYH�VHQWLPHQW�YDULDEOH�
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ZDV�LQFOXGHG�LQ�WKH�ILUVW�FRPSRQHQW�DQG�WKH�SRVLWLYH�VHQWLPHQW�YDULDEOH�ZDV�DVVRFLDWHG�

ZLWK�µ0DULDQR�5DMR\¶�DQG�WKH�33�SROLWLFDO�SDUW\�LQ�WKH�VDPH�FRPSRQHQW��

$�0HGLD¶V�SHFXOLDU�SRVLWLRQ�FRXOG�EH�ODUJHO\�H[SODLQHG�E\�WKH�SURPLQHQFH�WKDW�

WKH�PHGLD�KDG�GXULQJ�WKH�FDPSDLJQ�WKURXJK�WKLV�FRPPXQLFDWLRQ�JURXS��VSHFLILFDOO\�WKH�

SROLWLFDO�WDON�VKRZV�WHOHYLVHG�RQ�/D�6H[WD�DQG�WKH�IRXU�SDUW\�GHEDWH�EURDGFDVW�RQ�WKH�79�

FKDQQHO�$QWHQD����7KLV�DQDO\VLV�VKRZV�WKDW�LWV�LQIOXHQFH�ZDV�DOVR�UHIOHFWHG�LQ�WKH�GLJLWDO�

VSKHUH��DW�OHDVW�LQ�WKH�VHQWLPHQWDO�DVSHFW�RI�WKH�7ZLWWHU�FRQYHUVDWLRQ�DV�D�ZKROH��7KLV�

UHVXOW�PLJKW�VXSSRUW�WKH�K\EULGLVDWLRQ�RI�PHGLD�DV�SURSRVHG�E\�&KDGZLFN���������ZKHUH�

GLIIHUHQW�ORJLFV�DFW�LQ�DQ�LQWHUUHODWHG�PDQQHU��

7KLV�UHVHDUFK�VWXG\�KDV�VRPH�OLPLWDWLRQV�WKDW�FRQGLWLRQ�WKH�UHDFK�RI�RXU�

GLVFXVVLRQ��)LUVW��WKH�LGHQWLILFDWLRQ�RI�SDUW\�HYDQJHOLVWV�VXJJHVWHG�KHUH�LV�EDVHG�RQ�WKHLU�

UHWZHHWLQJ�DFWLYLW\��7KLV�FKDUDFWHULVDWLRQ�LJQRUHV�RWKHU�HYDQJHOLVW�IHDWXUHV�HPHUJLQJ�IURP�

WKH�RULJLQDO�FRQWHQW�WKH\�SRVWHG��+RZHYHU��VXFK�D�FRQWHQW�DQDO\VLV�ZRXOG�LPSO\�XVLQJ�

PRUH�FRPSOH[�WHFKQLTXHV�EDVHG�RQ�QDWXUDO�ODQJXDJH�SURFHVVLQJ��6WXG\LQJ�WKH�FOXVWHUV�

HPHUJLQJ�IURP�UHWZHHWLQJ�DFWLYLW\�KDV�WXUQHG�RXW�WR�EH�PRUH�IHDVLEOH�DQG�KDV�DOORZHG�XV�

WR�HYDOXDWH�D�VSHFLILF�IHDWXUH�RI�DFWLYH�SDUW\�VXSSRUWHUV��PHVVDJH�GLVVHPLQDWLRQ��6HFRQG��

WKH�DVVRFLDWLRQ�EHWZHHQ�VHQWLPHQW�DQG�WKH�RYHUDOO�FRQYHUVDWLRQ�KDV�EHHQ�FDUULHG�RXW�E\�D�

3&$��7KH�HIIHFWV�RI�VHQWLPHQWV�RI�WKH�SROLWLFDO�FRQYHUVDWLRQV��HYHQ�PRUH�VR�ZKHQ�LW�

FRPHV�WR�µKRW�WRSLFV¶��UHTXLUH�D�UHILQHG�DQDO\VLV�WR�WUDFH�WKH�PXOWLSOH�FRQYHUVDWLRQ�

WKUHDGV��6LPLODUO\��WKH�VHQWLPHQW�DQDO\VLV�ZDV�UHVWULFWHG�WR�WH[W�FRQWHQW��DQG�WKLV�H[FOXGHV�

LPDJHV��)LQDOO\��WKH�VDPSOH�RI�WZHHWV�IRU�WKLV�VWXG\�LV�LQHYLWDEO\�OLPLWHG��7KH�FRUSXV�ZDV�
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H[WUDFWHG�E\�ILOWHULQJ�WHUPV�DVVRFLDWHG�ZLWK�FDQGLGDWHV�DQG�SDUWLHV��EXW�WKHVH�FULWHULD�

LJQRUH�WZHHWV�LQ�WKH�SROLWLFDO�FRQYHUVDWLRQ�DERXW�RWKHU�LVVXHV��)XWXUH�UHVHDUFK�ZRXOG�

EHQHILW�IURP�UHPRYLQJ�WKHVH�OLPLWDWLRQV��

&21&/86,21�

7KH�QHWZRUNHG�G\QDPLVP�RI�7ZLWWHU�VWUXFWXUHV�WKH�GLVVHPLQDWLRQ�RI�PHVVDJHV�VLPLODUO\�

WR�LQWHUSHUVRQDO�FRPPXQLFDWLRQ��ZKHUH�DWWHQWLRQ�LV�SDLG�WR�XVHUV�ZKR�DUH�HVSHFLDOO\�DFWLYH�

LQ�GLVVHPLQDWLQJ�PHVVDJHV�WR�WKHLU�FRQWDFWV��7KLV�SURILOH�LV�RI�VSHFLDO�LQWHUHVW�IRU�SROLWLFDO�

FRPPXQLFDWLRQ��7KHVH�XVHUV�KDYH�EHHQ�ODEHOOHG�DV�µSDUW\�HYDQJHOLVWV¶��DV�WKH\�EHFRPH�DQ�

LQYROYHG�SOD\HU�LQ�SROLWLFDO�FRQYHUVDWLRQV��7KLV�VWXG\�ZDV�OLPLWHG�WR�MXVW�RQH�DVSHFW�RI�

WKHLU�HQGHDYRXU��UHWZHHWLQJ��7KLV�JUDVVURRWV�VXSSRUW�FDQ�EH�RI�JUHDW�UHOHYDQFH�IRU�DQ\�

SDUW\��DQG�HVSHFLDOO\�IRU�QHZ�SDUWLHV�WKDW�PLJKW�QRW�\HW�KDYH�DWWUDFWHG�PDVV�PHGLD�

DWWHQWLRQ��7KH�SUHVHQW�VWXG\�IRFXVHG�RQ�WKH�GLVUXSWLYH�VFHQDULR�RI�WKH������6SDQLVK�

*HQHUDO�(OHFWLRQ��7KLV�FDPSDLJQ�ZDV�YHU\�VXLWDEOH�WR�WKLV�VWXG\�DV�WKHUH�ZHUH�WZR�QHZ�

HPHUJLQJ�SDUWLHV�FKDOOHQJLQJ�WKH�WUDGLWLRQDO�ELSDUWLVDQVKLS�DQG�WKH�EDOORW�RXWFRPH�ZDV�

SUHVHQWHG�DV�EHLQJ�YHU\�XQFHUWDLQ�IURP�WKH�EHJLQQLQJ��$QRWKHU�LPSRUWDQW�DVSHFW�RI�WKH�

QHWZRUN�ORJLF�GHVFULEHG�E\�.OLQJHU�DQG�6YHQVVRQ��������LV�WKH�DVVRFLDWLRQ�EHWZHHQ�

PHVVDJH�GLVVHPLQDWLRQ�DQG�VHQWLPHQW�H[SUHVVHG��7KLV�VWXG\�DQDO\VHG�WKH�LQWHUGHSHQGHQFH�

RI�WKH�LQWHQVLW\�RI�VHQWLPHQWV�FRQYH\HG�E\�WKH�PDLQ�DFWRUV�LQ�WKH�SROLWLFDO�FRQYHUVDWLRQ�RQ�

7ZLWWHU��WKH�FDQGLGDWHV��WKH�SDUWLHV��PHGLD�DQG�SDUW\�HYDQJHOLVWV��3&$�XQYHLOHG�ZKLFK�RI�

WKH�WZHHWV�ZULWWHQ�E\�WKHVH�PDLQ�SROLWLFDO�DFWRUV�ZHUH�PRUH�DVVRFLDWHG�ZLWK�WKH�JHQHUDO�

JURXS�RI�XVHUV��
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7KH�DQDO\VLV�KDV�VKRZQ�WKH�LPSRUWDQW�UROH�WKDW�WKH�PRVW�FRPPLWWHG�XVHUV�SOD\�LQ�

7ZLWWHU¶V�SROLWLFDO�FRQYHUVDWLRQ��2QH�UHOHYDQW�ILQGLQJ�WKDW�PD\�EH�GUDZQ�IURP�WKLV�VWXG\�

LV�WKDW�DWWUDFWLQJ�DV�PDQ\�DFWLYH�XVHUV�DV�SRVVLEOH�LV�YHU\�EHQHILFLDO�IRU�HPHUJLQJ�SDUWLHV��

$V�D�ILUVW�LPSOLFDWLRQ��WKH�UHVHDUFK�VWXG\�KDV�DOORZHG�XV�WR�GHOYH�LQWR�NH\�DVSHFWV�RI�WKH�

PXOWL�VWHS�FRPPXQLFDWLRQ�PRGHO�DSSOLHG�WR�7ZLWWHU��DQG�PRUH�VSHFLILFDOO\�WKH�

GLVVHPLQDWLRQ�RI�PHVVDJHV�E\�DFWLYH�XVHUV�VWURQJO\�LQYROYHG�ZLWK�D�SDUW\��DV�ZHOO�DV�WKH�

LQIOXHQFH�WKH�VHQWLPHQW�H[SUHVVHG�KDV�RQ�WKH�RYHUDOO�FRQYHUVDWLRQ��

$QRWKHU�UHOHYDQW�LPSOLFDWLRQ�RI�WKLV�UHVHDUFK�VWXG\�LV�RXWOLQLQJ�WKH�LPSRUWDQFH�

SDUW\�HYDQJHOLVWV�SOD\�IRU�QHZ�SDUWLHV¶�HOHFWRUDO�VWUDWHJ\��7KLV�VWXG\�SURYHG�WR�EH�YHU\�

XVHIXO�LQ�WKLV�UHJDUG��DV�ZH�WHVWHG�WKH�HIIHFWV�RI�WZR�GLIIHUHQW�DSSURDFKHV�WR�WKLV�

FRPPXQLFDWLRQ�DUHQD��2QH�RI�WKH�QHZ�SDUWLHV��3RGHPRV��EHQHILWHG�IURP�D�YHU\�DFWLYH�

FOXVWHU�RI�XVHUV��ZKLFK�LPSDFWHG�WKH�GLVVHPLQDWLRQ�RI�PHVVDJHV�DQG�WKH�VHQWLPHQW�

LQWHQVLW\�RI�WKH�FRQYHUVDWLRQ��ZKLOH�WKH�HYDQJHOLVWV�RI�WKH�RWKHU�QHZ�SDUW\��&LXGDGDQRV��

KDG�D�ZHDNHU�LQFLGHQFH��7KLV�LV�OLNHO\�D�VLJQ�RI�D�VWURQJ�WHQGHQF\�WR�KRPRSKLO\�DPRQJ�

WKHVH�XVHUV��,Q�DQ\�FDVH��WKLV�GLIIHUHQFH�VKRZV�WKH�EHQHILWV�RI�IRVWHULQJ�HYDQJHOLVWV¶�

DFWLYLW\�DQG�SURSHUO\�DOLJQLQJ�ZLWK�WKH�QHWZRUN�ORJLF�RI�WKLV�FRPPXQLFDWLRQ�VSDFH���

7KLV�UHVHDUFK�VWXG\�KDV�VRXJKW�WR�PRYH�IRUZDUG�WKH�XQGHUVWDQGLQJ�RI�WKH�

G\QDPLFV�RI�SROLWLFDO�GLVFXVVLRQV�RQ�7ZLWWHU��IRFXVLQJ�RQ�IHDWXUHV�RI�QHWZRUN�VWUXFWXUH�

DQG�VHQWLPHQW�H[SUHVVLRQ��$V�GLJLWDO�PHGLD�DUH�LQ�FRQWLQXRXV�WUDQVIRUPDWLRQ��WKLV�VPDOO�

VWHS�PLJKW�KHOS�UHVSRQG�WR�WKH�FKDOOHQJHV�7ZLWWHU�SRVHV�IRU�SROLWLFDO�FRPPXQLFDWLRQ�

UHVHDUFKHUV���
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5()(5(1&(6�

$OYDUH]��5���*DUFLD��'���0RUHQR��<���	�6FKZHLW]HU��)����������6HQWLPHQW�FDVFDGHV�LQ�WKH�

��0�PRYHPHQW��(3-�'DWD�6FLHQFH��������KWWS���GRL�RUJ���������HSMGV�V����������

�����

$QGXL]D��(���&ULVWDQFKR��&���	�6DEXFHGR��-��0����������0RELOL]DWLRQ�WKURXJK�RQOLQH�

VRFLDO�QHWZRUNV��7KH�SROLWLFDO�SURWHVW�RI�WKH�LQGLJQDGRV�LQ�6SDLQ��,QIRUPDWLRQ��

&RPPXQLFDWLRQ�	�6RFLHW\������������±��

KWWS���GRL�RUJ����������������;������������

$QVWHDG��1���	�2¶/RXJKOLQ��%����������7KH�(PHUJLQJ�9LHZHUWDULDW�DQG�%%&�4XHVWLRQ�

7LPH��7HOHYLVLRQ�'HEDWH�DQG�5HDO�7LPH�&RPPHQWLQJ�2QOLQH��7KH�,QWHUQDWLRQDO�

-RXUQDO�RI�3UHVV�3ROLWLFV������������±��

KWWS���GRL�RUJ�����������������������

%DUDEiVL��$� /���	�5pND��$����������(PHUJHQFH�RI�VFDOLQJ�LQ�UDQGRP�QHWZRUNV��6FLHQFH��

��������������±�� KWWS���GRL�RUJ���������VFLHQFH������������

%DUEHUi��3����������%LUGV�RI�WKH�VDPH�IHDWKHU�WZHHW�WRJHWKHU��%D\HVLDQ�LGHDO�SRLQW�

HVWLPDWLRQ�XVLQJ�WZLWWHU�GDWD��3ROLWLFDO�$QDO\VLV�����������±��

KWWS���GRL�RUJ���������SDQ�PSX����

%DUEHUi��3���-RVW��-��7���1DJOHU��-���7XFNHU��-��$���	�%RQQHDX��5����������7ZHHWLQJ�)URP�

/HIW�WR�5LJKW��,V�2QOLQH�3ROLWLFDO�&RPPXQLFDWLRQ�0RUH�7KDQ�DQ�(FKR�&KDPEHU"�

3V\FKRORJLFDO�6FLHQFH��������������±������
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KWWS���GRL�RUJ��������������������������

%DUEHUi��3���	�5LYHUR��*����������8QGHUVWDQGLQJ�WKH�3ROLWLFDO�5HSUHVHQWDWLYHQHVV�RI�

7ZLWWHU�8VHUV��6RFLDO�6FLHQFH�&RPSXWHU�5HYLHZ������������±���

KWWS���GRL�RUJ��������������������������

%HUJHU��-���	�0LONPDQ��.��/����������:KDW�0DNHV�2QOLQH�&RQWHQW�9LUDO"�-RXUQDO�RI�

0DUNHWLQJ�5HVHDUFK������������±�����KWWS���GRL�RUJ���������MPU��������

%LJRQKD��&���&DUGRVR��7��1��&���0RUR��0��0���*RQoDOYHV��0��$���	�$OPHLGD��9��$��)��

��������6HQWLPHQW�EDVHG�LQIOXHQFH�GHWHFWLRQ�RQ�7ZLWWHU��-RXUQDO�RI�WKH�%UD]LOLDQ�

&RPSXWHU�6RFLHW\������������±�����KWWS���GRL�RUJ���������V���������������

%ORQGHO��9��'���*XLOODXPH��-��/���/DPELRWWH��5���	�/HIHEYUH��(����������)DVW�XQIROGLQJ�RI�

FRPPXQLWLHV�LQ�ODUJH�QHWZRUNV��-RXUQDO�RI�6WDWLVWLFDO�0HFKDQLFV��7KHRU\�DQG�

([SHULPHQW������3�������KWWS���GRL�RUJ���������������������������3������

%RL[��$���	�/ySH]�*DUFtD��*����������(O�VLJQLILFDGR�GH�ODV�(OHFFLRQHV�(XURSHDV�GH������

HQ�(VSDxD��JLUR�D�OD�L]TXLHUGD�\�KXQGLPLHQWR�GHO�ELSDUWLGLVPR��8QLyQ�(XURSHD�

$UDQ]DGL�������±����

%UDYR�0DUTXH]��)���0HQGR]D��0���	�3REOHWH��%����������0HWD�OHYHO�VHQWLPHQW�PRGHOV�IRU�

ELJ�VRFLDO�GDWD�DQDO\VLV��.QRZOHGJH�%DVHG�6\VWHPV�����������±���

KWWS���GRL�RUJ���������M�NQRV\V����������

&DVHUR�5LSROOpV��$���)HHQVWUD��5��$���	�7RUPH\��6����������2OG�DQG�1HZ�0HGLD�/RJLFV�LQ�
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DQ�(OHFWRUDO�&DPSDLJQ��7KH�&DVH�RI�3RGHPRV�DQG�WKH�7ZR�:D\�6WUHHW�

0HGLDWL]DWLRQ�RI�3ROLWLFV��7KH�,QWHUQDWLRQDO�-RXUQDO�RI�3UHVV�3ROLWLFV������������

�����KWWS���GRL�RUJ��������������������������

&DVWHOOV��0����������&RPPXQLFDWRQ�3RZHU��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��

&HURQ��$���&XULQL��/���,DFXV��6��0���	�3RUUR��*����������(YHU\�WZHHW�FRXQWV"�+RZ�

VHQWLPHQW�DQDO\VLV�RI�VRFLDO�PHGLD�FDQ�LPSURYH�RXU�NQRZOHGJH�RI�FLWL]HQV¶�SROLWLFDO�

SUHIHUHQFHV�ZLWK�DQ�DSSOLFDWLRQ�WR�,WDO\�DQG�)UDQFH��1HZ�0HGLD�	�6RFLHW\���������

���±���� KWWS���GRL�RUJ��������������������������

&KD��0���%HQHYHQWXWR��)���+DGGLGL��+���	�*XPPDGL��.����������7KH�:RUOG�RI�

&RQQHFWLRQV�DQG�,QIRUPDWLRQ�)ORZ�LQ�7ZLWWHU��,Q�,HHH�7UDQVDFWLRQV�RQ�6\VWHPV�0DQ�

DQG�&\EHUQHWLFV�3DUW�D�6\VWHPV�DQG�+XPDQV��9RO������SS�����±������

KWWS���GRL�RUJ���������760&$��������������

&KDGZLFN��$����������7KH�+\EULG�0HGLD�6\VWHP��3ROLWLFV�DQG�3RZHU��2[IRUG��2[IRUG�

8QLYHUVLW\�3UHVV��

&RJEXUQ��'��/���	�(VSLQR]D�9DVTXH]��)��.����������)URP�1HWZRUNHG�1RPLQHH�WR�

1HWZRUNHG�1DWLRQ��([DPLQLQJ�WKH�,PSDFW�RI�:HE�����DQG�6RFLDO�0HGLD�RQ�3ROLWLFDO�

3DUWLFLSDWLRQ�DQG�&LYLF�(QJDJHPHQW�LQ�WKH������2EDPD�&DPSDLJQ��-RXUQDO�RI�

3ROLWLFDO�0DUNHWLQJ������±�������±�����

KWWS���GRL�RUJ������������������������������

&ROOHRQL��(���5R]]D��$���	�$UYLGVVRQ��$����������(FKR�&KDPEHU�RU�3XEOLF�6SKHUH"�
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3UHGLFWLQJ�3ROLWLFDO�2ULHQWDWLRQ�DQG�0HDVXULQJ�3ROLWLFDO�+RPRSKLO\�LQ�7ZLWWHU�8VLQJ�

%LJ�'DWD��-RXUQDO�RI�&RPPXQLFDWLRQ������������±��

KWWS���GRL�RUJ���������MFRP�������

&RQRYHU��0��'���*RQoDOYHV��%���)ODPPLQL��$���	�0HQF]HU��)����������3DUWLVDQ�

DV\PPHWULHV�LQ�RQOLQH�SROLWLFDO�DFWLYLW\��(3-�'DWD�6FLHQFH���������±����

KWWS���GRL�RUJ���������HSMGV��

&RYLHOOR��/���6RKQ��<���.UDPHU��$��'��,���0DUORZ��&���)UDQFHVFKHWWL��0���&KULVWDNLV��1��$���

	�)RZOHU��-��+����������'HWHFWLQJ�HPRWLRQDO�FRQWDJLRQ�LQ�PDVVLYH�VRFLDO�QHWZRUNV��

3/R6�21(��������H�������KWWS���GRL�RUJ���������MRXUQDO�SRQH��������

'¶KHHU��(���	�9HUGHJHP��3����������&RQYHUVDWLRQV�DERXW�WKH�HOHFWLRQV�RQ�7ZLWWHU��

7RZDUGV�D�VWUXFWXUDO�XQGHUVWDQGLQJ�RI�7ZLWWHU¶V�UHODWLRQ�ZLWK�WKH�SROLWLFDO�DQG�WKH�

PHGLD�ILHOG��(XURSHDQ�-RXUQDO�RI�&RPPXQLFDWLRQ������������±����

KWWS���GRL�RUJ����������������������

'DQJ�;XDQ��/���6WLHJOLW]��6���:ODGDUVFK��-���	�1HXEHUJHU��&����������$Q�,QYHVWLJDWLRQ�RI�

,QIOXHQWLDOV�DQG�WKH�5ROH�RI�6HQWLPHQW�LQ�3ROLWLFDO�&RPPXQLFDWLRQ�RQ�7ZLWWHU�

'XULQJ�(OHFWLRQ�3HULRGV��,QIRUPDWLRQ��&RPPXQLFDWLRQ�	�6RFLHW\������������±���

KWWS���GRL�RUJ����������������;�����������

'tD]�3DUUD��,���	�-RYHU�%iH]��-����������6RFLDO�PRYHPHQWV�LQ�FULVLV"�)URP�WKH����0�

PRYHPHQW�WR�WKH�HOHFWRUDO�VKLIW�LQ�6SDLQ��7KH�,QWHUQDWLRQDO�-RXUQDO�RI�6RFLRORJ\�DQG�

6RFLDO�3ROLF\��������������� KWWS���GRL�RUJ���������,-663�����������
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'XERLV��(���	�*DIIQH\��'����������7KH�0XOWLSOH�)DFHWV�RI�,QIOXHQFH��,GHQWLI\LQJ�3ROLWLFDO�

,QIOXHQWLDOV�DQG�2SLQLRQ�/HDGHUV�RQ�7ZLWWHU��$PHULFDQ�%HKDYLRUDO�6FLHQWLVW����������

����±����� KWWS���GRL�RUJ��������������������������

(QOL��*����������7ZLWWHU�DV�DUHQD�IRU�WKH�DXWKHQWLF�RXWVLGHU��([SORULQJ�WKH�VRFLDO�PHGLD�

FDPSDLJQV�RI�7UXPS�DQG�&OLQWRQ�LQ�WKH������86�SUHVLGHQWLDO�HOHFWLRQ��(XURSHDQ�

-RXUQDO�RI�&RPPXQLFDWLRQ�����������±�� KWWS���GRL�RUJ��������������������������

)HOW��0����������6RFLDO�PHGLD�DQG�WKH�VRFLDO�VFLHQFHV��+RZ�UHVHDUFKHUV�HPSOR\�%LJ�'DWD�

DQDO\WLFV��%LJ�'DWD�	�6RFLHW\���������±����

KWWS���GRL�RUJ���������������������

)HUUDUD��(���	�<DQJ��=����������0HDVXULQJ�(PRWLRQDO�&RQWDJLRQ�LQ�6RFLDO�0HGLD��3/R6�

21(����������H���������KWWS���GRL�RUJ���������MRXUQDO�SRQH���������

*LO�GH�=~xLJD��+���*DUFLD�3HUGRPR��9���	�0F*UHJRU��6��&����������:KDW�,V�6HFRQG�

6FUHHQLQJ"�([SORULQJ�0RWLYDWLRQV�RI�6HFRQG�6FUHHQ�8VH�DQG�,WV�(IIHFW�RQ�2QOLQH�

3ROLWLFDO�3DUWLFLSDWLRQ��-RXUQDO�RI�&RPPXQLFDWLRQ������������±���

KWWS���GRL�RUJ���������MFRP�������

*XHUUHUR�6ROp��)����������,QWHUDFWLYH�%HKDYLRU�LQ�3ROLWLFDO�'LVFXVVLRQV�RQ�7ZLWWHU��

3ROLWLFLDQV��0HGLD��DQG�&LWL]HQV¶�3DWWHUQV�RI�,QWHUDFWLRQ�LQ�WKH������DQG������

(OHFWRUDO�&DPSDLJQV�LQ�6SDLQ��6RFLDO�0HGLD���6RFLHW\��������

KWWS���GRL�RUJ��������������������������

*XR��/���	�9DUJR��&��-����������7KH�3RZHU�RI�0HVVDJH�1HWZRUNV��$�%LJ�'DWD�$QDO\VLV�
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RI�WKH�1HWZRUN�$JHQGD�6HWWLQJ�0RGHO�DQG�,VVXH�2ZQHUVKLS��0DVV�&RPPXQLFDWLRQ�

DQG�6RFLHW\������������±��� KWWS���GRL�RUJ�������������������������������

+LPHOERLP��,���0F&UHHU\��6���	�6PLWK��0����������%LUGV�RI�D�)HDWKHU�7ZHHW�7RJHWKHU��

,QWHJUDWLQJ�1HWZRUN�DQG�&RQWHQW�$QDO\VHV�WR�([DPLQH�&URVV�,GHRORJ\�([SRVXUH�RQ�

7ZLWWHU��-RXUQDO�RI�&RPSXWHU�0HGLDWHG�&RPPXQLFDWLRQ�����������±��

KWWS���GRL�RUJ���������MFF��������

+ROW��5����������'LDORJXH�RQ�WKH�,QWHUQHW��/DQJXDJH��FLYLF�LGHQWLW\��DQG�FRPSXWHU±

PHGLDWHG�FRPPXQLFDWLRQ��:HVWSRUW��&7��3UDHJHU��

+XFNIHOGW��5���-RKVRQ��3��(���	�6SUDJXH��-����������3ROLWLFDO�'LVDJUHHPHQW��7KH�6XUYLYDO�

RI�'LYHUVH�2SLQLRQV�ZLWKLQ�&RPPXQLFDWLRQ�1HWZRUNV��1HZ�<RUN��&DPEULGJH�

8QLYHUVLW\�3UHVV��

-HQQLIHU��%����������(QFRXQWHULQJ�³'LIIHUHQFH´�LQ�WKH�&RQWHPSRUDU\�3XEOLF�6SKHUH��7KH�

&RQWULEXWLRQ�RI�WKH�,QWHUQHW�WR�WKH�+HWHURJHQHLW\�RI�3ROLWLFDO�'LVFXVVLRQ�1HWZRUNV��

-RXUQDO�RI�&RPPXQLFDWLRQ������������±�� KWWS���GRL�RUJ���������M���

����������������[�

-XQJKHUU��$����������$QDO\]LQJ�3ROLWLFDO�&RPPXQLFDWLRQ�ZLWK�'LJLWDO�7UDFH�'DWD��7KH�

5ROH�RI�7ZLWWHU�0HVVDJHV�LQ�6RFLDO�6FLHQFH�5HVHDUFK��&KDP��6SULQJHU�,QWHUQDWLRQDO�

3XEOLVKLQJ�6ZLW]HUODQG��

-XQJKHUU��$���-�UJHQV��3���	�6FKRHQ��+����������:K\�WKH�3LUDWH�3DUW\�:RQ�WKH�*HUPDQ�

(OHFWLRQ�RI������RU�7KH�7URXEOH�:LWK�3UHGLFWLRQV��$�5HVSRQVH�WR�7XPDVMDQ��$���
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6SUHQJHU��7��2���6DQGHU��3��*���	�:HOSH��,��0��³3UHGLFWLQJ�(OHFWLRQV�:LWK�7ZLWWHU��

:KDW�����&KDUDFWHUV�5HYHDO�$ERXW�3ROLWLFDO�6HQWLPHQW�´�6RFLDO�6FLHQFH�&RPSXWHU�

5HYLHZ������������±�����KWWS���GRL�RUJ��������������������������

.DLVHU��+��)����������7KH�DSSOLFDWLRQ�RI�HOHFWURQLF�FRPSXWHUV�WR�IDFWRU�DQDO\VLV��

(GXFDWLRQDO�DQG�3V\FKRORJLFDO�0HDVXUHPHQW���������±����

KWWS���GRL�RUJ���������������������������

.DW]��(���	�/D]DUVIHOG��3����������3HUVRQDO�,QIOXHQFH��7KH�3DUW�3OD\HG�E\�3HRSOH�LQ�WKH�

)ORZ�RI�0DVV�&RPPXQLFDWLRQ��*OHQFRH��7KH�)UHH�3UHVV��

.OLQJHU��8���	�6YHQVVRQ��-����������7KH�HPHUJHQFH�RI�QHWZRUN�PHGLD�ORJLF�LQ�SROLWLFDO�

FRPPXQLFDWLRQ��$�WKHRUHWLFDO�DSSURDFK��1HZ�0HGLD�	�6RFLHW\�������������±������

KWWS���GRL�RUJ������������������������

/DYH]]ROR��6���	�5DPLUR��/����������6WHDOWK�GHPRFUDF\�DQG�WKH�VXSSRUW�IRU�QHZ�DQG�

FKDOOHQJHU�SDUWLHV��(XURSHDQ�3ROLWLFDO�6FLHQFH�5HYLHZ������������±�

KWWS���GRL�RUJ���������6���������������

/D]DUVIHOG��3���%HUHOVRQ��%���	�*DXGHW��+����������7KH�3HRSOH¶V�&KRLFH��+RZ�7KH�9RWHU�

0DNHV�8S�+LV�0LQG�LQ�D�3UHVLGHQWLDO�&DPSDLJQ��1HZ�<RUN��&ROXPELD�8QLYHUVLW\�

3UHVV��

/ySH]�*DUFtD��*���	�9DOHUD�2UGD]��/���(GV������������3DQWDOODV�(OHFWRUDOHV��(O�GLVFXUVR�

GH�SDUWLGRV��PHGLRV�\�FLXGDGDQRV�HQ�OD�FDPSDxD�GH�������%DUFHORQD��82&��
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0F*UHJRU��6��&���0RXUmR��5��5���	�0RO\QHX[��/����������7ZLWWHU�DV�D�WRRO�IRU�DQG�REMHFW�

RI�SROLWLFDO�DQG�HOHFWRUDO�DFWLYLW\��&RQVLGHULQJ�HOHFWRUDO�FRQWH[W�DQG�YDULDQFH�DPRQJ�

DFWRUV��-RXUQDO�RI�,QIRUPDWLRQ�7HFKQRORJ\�	�3ROLWLFV������������±�����

KWWS���GRL�RUJ������������������������������

0F3KHUVRQ��0���6PLWK�/RYLQ��/���	�&RRN��-��0����������%LUGV�RI�D�)HDWKHU��+RPRSKLO\�

LQ�6RFLDO�1HWZRUNV��$QQXDO�5HYLHZ�RI�6RFLRORJ\���������±�����

KWWS���GRL�RUJ���������DQQXUHY�VRF����������

0HGKDW��:���+DVVDQ��$���	�.RUDVK\��+����������6HQWLPHQW�DQDO\VLV�DOJRULWKPV�DQG�

DSSOLFDWLRQV��$�VXUYH\��$LQ�6KDPV�(QJLQHHULQJ�-RXUQDO������������±������

KWWS���GRL�RUJ���������M�DVHM�������������

0LQ��<����������1HZV�&RYHUDJH�RI�1HJDWLYH�3ROLWLFDO�&DPSDLJQV��$Q�([SHULPHQW�RI�

1HJDWLYH�&DPSDLJQ�(IIHFWV�RQ�7XUQRXW�DQG�&DQGLGDWH�3UHIHUHQFH��+DUYDUG�

,QWHUQDWLRQDO�-RXUQDO�RI�3UHVV�3ROLWLFV����������±���

KWWS���GRL�RUJ����������������;��������

1HZPDQ��0��(��-����������1HWZRUNV��$Q�,QWURGXFWLRQ��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��

2UULROV��/���	�&RUGHUR��*����������7KH�%UHDNGRZQ�RI�WKH�6SDQLVK�7ZR�3DUW\�6\VWHP��

7KH�8SVXUJH�RI�3RGHPRV�DQG�&LXGDGDQRV�LQ�WKH������*HQHUDO�(OHFWLRQ��6RXWK�

(XURSHDQ�6RFLHW\�DQG�3ROLWLFV������������±����

KWWS���GRL�RUJ�������������������������������

3DULVHU��(����������7KH�)LOWHU�%XEEOH��:KDW�7KH�,QWHUQHW�,V�+LGLQJ�)URP�<RX��/RQGRQ��
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9LNLQJ��

3DUN��&��6����������'RHV�7ZLWWHU�PRWLYDWH�LQYROYHPHQW�LQ�SROLWLFV"�7ZHHWLQJ��RSLQLRQ�

OHDGHUVKLS��DQG�SROLWLFDO�HQJDJHPHQW��&RPSXWHUV�LQ�+XPDQ�%HKDYLRU�������������±

������KWWS���GRL�RUJ���������M�FKE������������

5LTXHOPH��)���	�*RQ]iOH]�&DQWHUJLDQL��3����������0HDVXULQJ�XVHU�LQIOXHQFH�RQ�7ZLWWHU��

$�VXUYH\��,QIRUPDWLRQ�3URFHVVLQJ�DQG�0DQDJHPHQW������������±��

KWWS���GRL�RUJ���������M�LSP������������

5RELQVRQ��-��3����������,QWHUSHUVRQDO�LQIOXHQFH�LQ�HOHFWLRQ�FDPSDLJQV��7ZR�VWHS�IORZ�

K\SRWKHVHV��3XEOLF�2SLQLRQ�4XDUWHUO\���������±�����

5REOHV��-��0���&DVWURPLO��$��5���5RGUtJXH]��$���&UX]��0���	�'tH]��5����������(O�

PRYLPLHQWR��� P�HQ�ORV�PHGLRV�\�HQ�ODV�UHGHV��8Q�DQiOLVLV�GH�VXV�HVWUDWHJLDV�

FRPXQLFDWLYDV��(PSLULD�����������±����

KWWS���GRL�RUJ���������HPSLULD��������������

5RJHUV��(��0����������'LIIXVLRQ�RI�,QQRYDWLRQV�� WK�HG����1HZ�<RUN��)UHH�3UHVV��

6DPSLHWUR��$���	�9DOHUD�2UGD]��/����������(PRWLRQDO�SROLWLFV�RQ�)DFHERRN��$Q�

H[SORUDWRU\�VWXG\�RI�3RGHPRV¶�GLVFRXUVH�GXULQJ�WKH�(XURSHDQ�HOHFWLRQ�FDPSDLJQ�

������5HFHUFD��5HYLVWD�GH�3HQVDPHQW�L�$QjOLVL��������±����

KWWS���GRL�RUJ���������5HFHUFD�����������

6XQVWHLQ��&��5�����������5HSXEOLF��'LYLGHG�'HPRFUDF\�LQ�WKH�$JH�RI�6RFLDO�0HGLD��
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3ULQFHWRQ��1-��3ULQFHWRQ�8QLYHUVLW\�3UHVV��

7KHOZDOO��0���%XFNOH\��.���3DOWRJORX��*���	�&DL��'����������6HQWLPHQW�6WUHQJWK�'HWHFWLRQ�

LQ�6KRUW�,QIRUPDO�7H[W��-RXUQDO�RI�WKH�$PHULFDQ�6RFLHW\�IRU�,QIRUPDWLRQ�6FLHQFH�DQG�

7HFKQRORJ\��������������±�� KWWS���GRL�RUJ���������DVL�������

9DFFDUL��&���&KDGZLFN��$���	�2¶/RXJKOLQ��%����������'XDO�6FUHHQLQJ�WKH�3ROLWLFDO��0HGLD�

(YHQWV��6RFLDO�0HGLD��DQG�&LWL]HQ�(QJDJHPHQW��-RXUQDO�RI�&RPPXQLFDWLRQ���������

����±����� KWWS���GRL�RUJ���������MFRP�������

9HUJHHU��0���	�+HUPDQV��/����������&DPSDLJQLQJ�RQ�7ZLWWHU��0LFUREORJJLQJ�DQG�2QOLQH�

6RFLDO�1HWZRUNLQJ�DV�&DPSDLJQ�7RROV�LQ�WKH������*HQHUDO�(OHFWLRQV�LQ�WKH�

1HWKHUODQGV��-RXUQDO�RI�&RPSXWHU�0HGLDWHG�&RPPXQLFDWLRQ����G��������±����

KWWS���GRL�RUJ���������MFF��������

9LODUHV��'���	�$ORQVR��0��$����������$�UHYLHZ�RQ�SROLWLFDO�DQDO\VLV�DQG�VRFLDO�PHGLD��

3URFHVDPLHQWR�'HO�/HQJXDMH�1DWXUDO��������±����

9LODUHV��'���7KHOZDOO��0���	�$ORQVR��0��$����������7KH�PHJDSKRQH�RI�WKH�SHRSOH"�

6SDQLVK�6HQWL6WUHQJWK�IRU�UHDO�WLPH�DQDO\VLV�RI�SROLWLFDO�WZHHWV��-RXUQDO�RI�

,QIRUPDWLRQ�6FLHQFH������������±��� KWWS���GRL�RUJ�����������������������

:HLPDQQ��*����������7KH�LQIOXHQWLDOV��%DFN�WR�WKH�FRQFHSW�RI�RSLQLRQ�OHDGHUV"�3XEOLF�

2SLQLRQ�4XDUWHUO\���������±�����

:X��6���+RIPDQ��-��0���0DVRQ��:��$���	�:DWWV��'��-����������:KR�6D\V�:KDW�WR�:KRP�
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RQ�7ZLWWHU��,Q�3URFHHGLQJV�RI�WKH���WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�:RUOG�:LGH�

:HE��SS�����±����� 1HZ�<RUN��1<��86$��$&0��

KWWS���GRL�RUJ�������������������������

;X��:��:���6DQJ��<���%ODVLROD��6���	�3DUN��+��:����������3UHGLFWLQJ�2SLQLRQ�/HDGHUV�LQ�

7ZLWWHU�$FWLYLVP�1HWZRUNV��7KH�&DVH�RI�WKH�:LVFRQVLQ�5HFDOO�(OHFWLRQ��$PHULFDQ�

%HKDYLRUDO�6FLHQWLVW��������������±������KWWS���GRL�RUJ����������������������

Zollo,�F.,�Novak,�P.�K.,�Del�Vicario,�M.,�Bessi,�A.,�Mozetič,�I.,�Scala,�A.,�…�Preis,�T.�

��������(PRWLRQDO�G\QDPLFV�LQ�WKH�DJH�RI�PLVLQIRUPDWLRQ��3/R6�21(���������

H���������KWWS���GRL�RUJ���������MRXUQDO�SRQH���������

� �
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0HGLD� 7\SH�RI�

PHGLD�
1XPEHU�RI�UHIHUHQFHV�WR�WKH�
PHGLD�ZHEVLWH�LQ�WKH�FRUSXV�

HOGLDULR�HV� 'LJLWDO� ��������

3~EOLFR� 'LJLWDO� �������

$�0HGLD��
� 79� �������

(O�0XQGR� 1HZVSDSHU� �������

,QIR/LEUH� 'LJLWDO� �������

(O�3DtV�� 1HZVSDSHU� �������

(O�(VSDxRO� 'LJLWDO� �������

&DGHQD�6(5� 5DGLR� �������

�
��,W�LQFOXGHV�$QWHQD���DQG�/D�6H[WD�79��DV�WKH�VFKHGXOHV�RI�
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�

7DEOH����0HGLD�LQFOXGHG�LQ�WKH�0HGLD�JURXS��
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*URXS�&DWHJRU\� 8VHU�JURXSV� 1XPEHU�RI�

7ZLWWHU�XVHUV�
1XPEHU�RI�WZHHWV�LQ�

WKH�FRUSXV�
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1RQ�DOLJQHG�

XVHUV�

*HQHUDO�XVHUV� �������� ����������

7RWDO� � �������� ����������

7DEOH����1XPEHU�RI�7ZLWWHU�XVHUV�DQG�WZHHWV�IRU�HDFK�JURXS��
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� � 2ULJLQDO�7ZHHWV�WKDW�

KDYH�EHHQ�UHWZHHWHG�E\�
WKH�XVHUV�RI�HDFK�FOXVWHU�

�
5HWZHHWV�JHQHUDWHG�E\�WKH�XVHUV�RI�

HDFK�FOXVWHU��
�

� � 7RWDO� �� � 0D[� 7RWDO� 0HDQ�
6W��
'HY��

&DPSDLJQ� � � � � � � �
� 33� ������� ����� � ���� �������� ����� ������
� 362(� ������� ����� � ���� �������� ����� ������

� 3RGHPRV� �������� ����� � ������ ���������� ����� ������
� &LXGDGDQRV� ������� ����� � ������ �������� ����� ������
� � � � � � � � �

� 1� ���������� � � � � � �
� � � � � � � �
(OHFWLRQ�'D\�� � � � � � � �

� 33� ������� ����� � ���� ������� ����� �����
� 362(� ������ ����� � ���� ������� ����� �����
� 3RGHPRV� ������� ����� � ���� �������� ����� ������

� &LXGDGDQRV� ������ ����� � ���� ������� ����� ������
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