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$� PDMRULW\� RI� DGROHVFHQWV� XVH� VRFLDO� QHWZRUNLQJ� VLWHV�� ZKLFK� KDYH� EHFRPH� D� PDMRU�
FRPPXQLFDWLRQ� FKDQQHO� IRU� \RXQJ� SHRSOH�� � :KLOH� UHVHDUFK� KDV� EHJXQ� WR� H[DPLQH�
UHSUHVHQWDWLRQV�RI�KHDOWK�ULVN�EHKDYLRU�RQ�OLQH�DQG�WKH�HIILFDF\�RI�EULHI�LQWHUYHQWLRQV�WR�
FXUE� VXFK� EHKDYLRUV�� WKLV� ZRUN� LV� LQ� LWV� LQIDQF\�� � 7KH� SUHVHQW� UHSRUW� GHVFULEHV� D� QHZ�
PRGHO�IRU�UHVHDUFK�XVLQJ�RQ�OLQH�VRFLDO�QHWZRUNV�WR�LPSURYH�DGROHVFHQW�KHDOWK�EHKDYLRUV���
$IWHU� LQWURGXFLQJ� NH\� FRQVWUXFWV� �6HFWLRQ� ����ZH� GHVFULEH� WKH� WKHRUHWLFDO� IUDPHZRUN� RI�
VRFLDO�LQIOXHQFH��DQG�WKH�VRFLDO�QHWZRUN�PRGHOV�RQ�ZKLFK�WKLV�ZRUN�LV�EDVHG��LQ�6HFWLRQ�����
,Q�6HFWLRQ����ZH�SURSRVH�WKH�UHVHDUFK�IUDPHZRUN�IRU�D�FRPSXWDWLRQDO�WUXVW�PRGHO�ZKLFK�
FRYHUV�GDWD�FROOHFWLRQ��FRPSXWDWLRQDO�ZHE�GDWD�DQDO\VLV�WHFKQLTXHV�DQG�WUXVW�SUHGLFWLRQ�
PRGHOV���%DVHG�RQ�WKLV�IUDPHZRUN��ZH�GHVFULEH�DSSOLFDWLRQV�RI�WKH�WUXVW�QHWZRUN�LQ�RUGHU�
WR�PD[LPL]H�WKH�LPSDFW�RI�WUXVW�EDVHG�VRFLDO�LQIOXHQFH�DPRQJ�DGROHVFHQWV�RQ�WKHLU�KHDOWK�
EHKDYLRU� LQ� 6HFWLRQ� ��� )LQDOO\�� LQ� 6HFWLRQ� ��� ZH� GLVFXVV� VHYHUDO� WHFKQLFDO� DQG� HWKLFV�
FKDOOHQJHV�LQKHUHQW�LQ�FRQGXFWLQJ�UHVHDUFK�XVLQJ�RQOLQH�VRFLDO�QHWZRUN�VLWHV��
�
6HFWLRQ�����,QWURGXFWLRQ�
�

x� ³2QOLQH�VRFLDO�QHWZRUNV´�UHIHU�WR�D�ZHE�EDVHG�QHWZRUN�RI�LQGLYLGXDOV�ZKR�DUH�
EURXJKW�WRJHWKHU�E\�FRPPRQ�LQWHUHVWV��FRPPRQ�KLVWRU\�RU�FRPPRQ�EDFNJURXQG����

x� 6RFLDO�QHWZRUNLQJ�VLWHV�DOORZ�XVHUV�WR�FUHDWH�SURILOHV�RI�SHUVRQDO�LQIRUPDWLRQ��
SKRWRJUDSKV�DQG�RWKHU�GLJLWDO�PHGLD��DQG�QHWZRUNV�RI�RWKHU�XVHUV�ZKR�KDYH�
DFFHVV�WR�WKHLU�LQIRUPDWLRQ��³IULHQGV´�RU�³IROORZHUV´����3RVWLQJ�EULHI�XSGDWHV�DQG�
SURYLGLQJ�IHHGEDFN�RQ�RWKHUV¶�SRVWV�DUH�FRPPRQ��

x� $GROHVFHQWV�HQJDJH�LQ�D�YDULHW\�RI�KHDOWK�MHRSDUGL]LQJ�EHKDYLRUV�ZKLFK�FRQWULEXWH�
WR�PRUELGLW\�DQG�PRUWDOLW\���0DQ\�KHDOWK�UHODWHG�EHKDYLRUV�DUH�VWURQJO\�
LQIOXHQFHG�E\�RWKHUV�±�LQFOXGLQJ�RWKHUV�LQ�DQ�RQ�OLQH�VHWWLQJ���<RXQJ�SHRSOH�
IUHTXHQWO\�SRVW�LQIRUPDWLRQ�LQ�WKHLU�SURILOHV�DERXW�ULVN\�EHKDYLRUV��

x� 7UXVW�LV�D�VXEMHFWLYH�GHJUHH�RI�EHOLHI�DERXW�DJHQWV�RU�REMHFWLYHV�EDVHG�RQ�XVHUV¶�
SUHYLRXV�H[SHULHQFHV�RU�NQRZOHGJH��7KH�GHJUHH�RI�WUXVW�LQ�DQ�DFWRU�XVXDOO\�EXLOGV�
RQ�IHHGEDFN�IURP�WKRVH�ZKR�KDYH�GLUHFW�LQWHUDFWLRQV�ZLWK�WKH�DFWRU�DQG�WKH�ULVN�
LQYROYHG�LQ�WUXVWLQJ�WKH�DFWRU���

x� 6XFFHVVIXOO\�OHYHUDJLQJ�VRFLDO�LQWHUDFWLRQ�RI�XVHUV�WKURXJK�WUXVW�LQ�VRFLDO�
QHWZRUNV�KDV�WKH�SRWHQWLDO�WR�DIIHFW�DGROHVFHQW�KHDOWK�E\�SURSDJDWLQJ�FRUUHFW�
KHDOWK\�EHKDYLRU�LQIRUPDWLRQ�IURP�KLJKO\�WUXVWZRUWK\�LQIOXHQWLDO�XVHUV�WR�RWKHU�
XVHUV��

x� :LWK�WKH�DGYHQW�RI�RQOLQH�VRFLDO�QHWZRUNV��LW�LV�SRVVLEOH�WR�FROOHFW�GDWD�DERXW�
PLOOLRQV�RI�SHRSOH�LQ�D�VRFLDO�QHWZRUN��7KLV�QHZ�GLUHFWLRQ�RIIHUV�H[FLWLQJ�
RSSRUWXQLWLHV�WR�SRVLWLYHO\�LQIOXHQFH�DGROHVFHQW�KHDOWK�EHKDYLRUV��

�
6HFWLRQ�����6RFLDO�,QIOXHQFH�RQ�$GROHVFHQW�+HDOWK�%HKDYLRUV�
�

x� $�ODUJH�ERG\�RI�WKHRU\�DQG�HPSLULFDO�UHVHDUFK�KDV�GHPRQVWUDWHG�WKDW�LQGLYLGXDOV�
DUH�LQIOXHQFHG�E\�IRUFHV�LQ�WKHLU�VRFLDO�HQYLURQPHQW��RSHUDWLQJ�DW�PXOWLSOH�OHYHOV������

x� (FRORJLFDO�PRGHOV�DUH�ZHOO�VXLWHG�WR�KHDOWK�UHVHDUFK��DV�D�ZLGH�UDQJH�RI�
HQYLURQPHQWDO�RU�V\VWHP�ZLGH�YDULDEOHV�PD\�LQIOXHQFH�KHDOWK�EHKDYLRUV�DQG�
RXWFRPHV�DQG�DUH��WKHPVHOYHV��DPHQDEOH�WR�DFWLRQ���,QIOXHQFHV�RSHUDWH�DW�WKH�
LQWUDSHUVRQDO��LQWHUSHUVRQDO��RUJDQL]DWLRQDO�LQVWLWXWLRQDO�DQG�VRFLHWDO�OHYHOV��



� LLL

ZKLFK�FDQ�DFW�GLUHFWO\�RQ�DQ�LQGLYLGXDO¶V�KHDOWK�EHKDYLRUV��RU�LQGLUHFWO\�WKURXJK�
RWKHU�IDFWRUV��

x� 6RFLDO�QHWZRUN�DQDO\VLV�LV�D�GLVWLQFW�DSSURDFK�WR�FRQFHSWXDOL]LQJ�VRFLDO�JURXSLQJV�
DQG�H[DPLQLQJ�VRFLDO�LQIOXHQFH��$�VRFLDO�QHWZRUN�LV�PDGH�XS�RI�LQGLYLGXDOV��RU�
³QRGHV´��DQG�FRQQHFWLQJ�WLHV��L�H��UHODWLRQVKLSV�EHWZHHQ�QRGHV���

x� 6RFLDO�LQIOXHQFH�RFFXUV�LQ�VRFLDO�QHWZRUNV�LQ�ERWK�GLUHFW��H�J��FRPPXQLFDWLRQ�
EHWZHHQ�WZR�FRQQHFWHG�LQGLYLGXDOV��DQG�LQGLUHFW�ZD\V���,QGLUHFW�LQIOXHQFH�PD\�
FRPH�IURP�QRQ�FRQQHFWHG�LQGLYLGXDOV�RU�IURP�FKDUDFWHULVWLFV�RI�WKH�JURXS�DV�D�
ZKROH��FUHDWLQJ�D�VRFLDO�QRUP�RI�H[SHFWHG�EHKDYLRU��

x� 5HVHDUFK�KDV�GHPRQVWUDWHG�WKH�³VSUHDG´�RI�KHDOWK�EHKDYLRUV�DQG�FRQGLWLRQV�
WKURXJKRXW�QHWZRUNV�RI�DGROHVFHQWV�DQG�DGXOWV��7KH�VDPH�PHFKDQLVPV�PD\�
RSHUDWH�RQ�OLQH��DQG�WKHVH�VLWHV�PD\�RIIHU�QHZ�RSSRUWXQLWLHV�IRU�LQWHUYHQLQJ�WR�
SURPRWH�KHDOWK\�EHKDYLRUV�DPRQJ�\RXWK��

x� 7KH�RQ�OLQH�VRFLDO�QHWZRUNLQJ�FRQWH[W�RIIHUV�QHZ�FKDOOHQJHV�DQG�DGYDQWDJHV�
FRPSDUHG�WR�³UHDO�ZRUOG´�QHWZRUNV��LQFOXGLQJ�QHWZRUN�VL]H�DQG�VRXUFHV�RI�GDWD��

x� 6HYHUDO�W\SHV�RI�DGROHVFHQW�KHDOWK�LQWHUYHQWLRQV�FDQ�EH�DGDSWHG�WR�DQ�RQ�OLQH�
FRQWH[W��LQFOXGLQJ�SHHU�HGXFDWLRQ��VRFLDO�QRUPV�LQWHUYHQWLRQV��DQG�GLUHFW�
FRPPXQLFDWLRQ�IURP�DQ�DXWKRULW\�ILJXUH��

�
6HFWLRQ����0RGHOLQJ�7UXVW�LQ�2QOLQH�6RFLDO�1HWZRUNV�
�

x� :H�VXJJHVW�D�UHVHDUFK�IUDPHZRUN�WR�PRGHO�WUXVW�LQ�RQOLQH�VRFLDO�QHWZRUNV��DLPHG�
DW�XQGHUVWDQGLQJ�WKH�LPSDFW�RI�VRFLDO�LQIOXHQFH�RQ�DGROHVFHQW�KHDOWK�DQG�
LPSURYLQJ�KHDOWK�EHKDYLRU�WKURXJK�VRFLDO�LQIOXHQFH��

x� ,Q�D�GDWD�FROOHFWLRQ��DOO�SXEOLFO\�GLVSOD\HG�VHFWLRQV�RI�WKH�ZHE�SDJHV�LQ�0\6SDFH��
)DFHERRN�RU�7ZLWWHU�FDQ�EH�FROOHFWHG�DQG�HYDOXDWHG��

x� 2QH�DSSURDFK�WR�REWDLQLQJ�GDWD�LV�E\�³FUDZOLQJ�´�L�H��QDYLJDWLQJ�IURP�RQH�SDJH�WR�
DQRWKHU�RQ�WKH�ZHEVLWH�EDVHG�RQ�WKH�OLQN�VWUXFWXUH�RI�WKH�ZHEVLWH�DQG�VDYLQJ�GDWD�
IURP�WKHVH�SDJHV��$IWHU�FROOHFWLQJ�YDULRXV�W\SH�RI�GDWD��LPDJH��WH[W�FRPPHQWV��
OLQNV��IURP�WKH�VRFLDO�QHWZRUNLQJ�ZHEVLWHV���LPDJH�SURFHVVLQJ��KXPDQ�FRPSXWLQJ��
LQIRUPDWLRQ�UHWULHYDO�WHFKQLTXHV��VHPDQWLF�DQDO\VLV��VRFLDO�QHWZRUN�DQDO\VLV�DUH�
DSSOLHG�WR�H[WUDFW�KHDOWK�EHKDYLRU�LQIRUPDWLRQ�IURP�WKH�GDWD��

x� $�GHJUHH�RI�WUXVW�DPRQJ�XVHUV�FDQ�EH�PHDVXUHG�E\�YDULRXV�WUXVW�SUHGLFWLRQ�DQG�
SURSDJDWLRQ�DSSURDFKHV���%DVLF�XQGHUO\LQJ�SULQFLSOHV�LQFOXGH�����7UXVW�EHWZHHQ�
SHRSOH�FDQ�EH�GHWHUPLQHG�E\�WKH�VLPLODULW\�EHWZHHQ�WKHP�ZKLFK�LQ�WXUQ�GHSHQGV�
XSRQ�WKHLU�SUHYLRXV�DFWLYLWLHV�DQG�LQWHUHVWV��DQG����'LUHFW�H[SHULHQFH�ZLWK�D�
FRQQHFWLQJ�XVHU�LV�WKH�PRVW�LPSRUWDQW�IDFWRU��$�KLVWRU\�RI�LQWHUDFWLRQV�FDQ�EH�
HYDOXDWHG�E\�WKH�TXDOLW\�DQG�TXDQWLW\�RI�LQWHUDFWLRQV��:LWQHVV�H[SHULHQFHV�OLNH�
UHFRPPHQGDWLRQ�RU�HYDOXDWLRQ�RI�IULHQGV�DUH�DOVR�LPSRUWDQW�IDFWRUV��

x� 8VLQJ�WKH�H[DPSOHV�RI�)DFHERRN�DQG�7ZLWWHU��ZH�GHVFULEH�WKH�W\SHV�RI�GDWD�DQG�
LQWHUDFWLRQV�LQ�HDFK�PRGHO�DQG�KRZ�WKHVH�LQWHUDFWLRQV�PLJKW�LQIOXHQFH�DGROHVFHQW�
KHDOWK�EHKDYLRUV���%\�DQDO\]LQJ�WKH�LQIRUPDWLRQ�WRSLFV��ZH�FDQ�SUHGLFW�D�XVHU¶V�
KHDOWK�EHKDYLRUV���:LWK�DQDO\VLV�RI�WKH�TXDOLW\�DQG�TXDQWLW\�RI�FRPPHQWV�EHWZHHQ�
XVHUV��ZH�FDQ�PHDVXUH�WKH�VWUHQJWK�RI�WKH�UHODWLRQVKLS�EHWZHHQ�WKHP��

�
6HFWLRQ����$SSOLFDWLRQ�RI�7UXVW�1HWZRUNV�IRU�$GROHVFHQW�+HDOWK�
�

x� $�WUXVW�PRGHO�EHWZHHQ�WZR�LQGLYLGXDOV�FDQ�GHVFULEH�KRZ�VWURQJO\�D�SHUVRQ�WUXVWV�
DQRWKHU�SHUVRQ�RQ�KHDOWK�UHODWHG�H[SHULHQFH��RSLQLRQ�RU�NQRZOHGJH�DQG�KRZ�
DFWLYHO\�D�SHUVRQ�LV�LQWHUHVWHG�LQ�DQRWKHU�SHUVRQ�ZLWK�UHVSHFW�WR�KHDOWK�EHKDYLRUV��
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*LYHQ�WKLV�LQIRUPDWLRQ��WKH�WUXVW�QHWZRUN�FDQ�EH�XVHG�WR�LGHQWLI\�NH\�LQIOXHQWLDO�
XVHUV�RU�RSLQLRQ�OHDGHUV�WR�LQFUHDVH�SRVLWLYH�LQIOXHQFH�RQ�KHDOWK�EHKDYLRU�RU�WR�
H[WUDFW�KHDOWK\�RU�XQKHDOWK\�DGROHVFHQW�FRPPXQLWLHV���

x� ,QIOXHQWLDO�XVHUV��RU�RSLQLRQ�OHDGHUV��DUH�KLJKO\�LQIRUPHG��KLJKO\�FRQQHFWHG�DQG�
ZHOO�UHVSHFWHG�LQGLYLGXDOV�ZKR�H[HUFLVH�LQIRUPDO�LQIOXHQFH�RYHU�RWKHUV���7\SLFDOO\�
D�VPDOO�JURXS�RI�XVHUV�LQIOXHQFHV�RWKHU�SHRSOH¶V�GHFLVLRQ�PDNLQJ���

x� 6HYHUDO�PRGHOV�FDQ�EH�DSSOLHG�WR�LGHQWLI\�LQIOXHQWLDO�XVHUV�ZKR�HIIHFWLYHO\�
SURSDJDWH�FRUUHFW�KHDOWK\�EHKDYLRU�LQIRUPDWLRQ�WR�WKH�QHWZRUN�RU�VLJQLILFDQWO\�
DIIHFW�RWKHU�XVHUV¶�KHDOWK�EHKDYLRU�LQ�YDULRXV�ZD\V��LQFOXGLQJ�3DJH5DQN��+,76�
DQG�(LJHQ7UXVWW���

x� ,GHQWLI\LQJ�JURXSV�RU�FRPPXQLWLHV�RI�\RXWK�ZKR�SRVLWLYHO\�UHLQIRUFH�KHDOWK\�RU�
ULVN\�EHKDYLRUV�LQ�HDFK�RWKHU�LV�D�XVHIXO�VWUDWHJ\��DQG�LV�GRQH�E\�WRSLF�EDVHG�
FRPPXQLW\�GHWHFWLRQ���7KLV�DSSURDFK�H[DPLQHV�WKH�NLQG�RI�GLVFXVVLRQV�WKDW�
SHRSOH�KDYH�ZLWK�RQH�DQRWKHU�DQG�VLPXOWDQHRXVO\�ORRNV�DW�WKHLU�SURILOH�
LQIRUPDWLRQ��LQWHUHVWV��LPDJHV��LFRQV��HWF���%DVHG�RQ�IHDWXUHV�WKLV�WHFKQLTXH�
H[WUDFWV�FRPPXQLWLHV�RI�SHRSOH�ZKR�VKDUH�FHUWDLQ�FRPPRQ�IHDWXUHV���

x� 3UHGLFWLQJ�WUXVW�OLQNV�EHWZHHQ�WZR�XVHUV�LV�DQ�DGGLWLRQDO�XVHIXO�VWUDWHJ\���,I�
LQIOXHQWLDO�XVHUV�FDQ�EH�LGHQWLILHG��DV�DERYH��DQG�OLQNV�EHWZHHQ�WKHP�DQG�RWKHU�
XVHUV�FDQ�EH�SUHGLFWHG��LQWHUYHQWLRQV�FRXOG�WKHQ�WDUJHW�VSHFLILF�LQGLYLGXDOV�LQ�D�
FRPPXQLW\�WR�VSUHDG�KHDOWK�UHODWHG�LQIRUPDWLRQ��LQFUHDVLQJ�WKH�OLNHOLKRRG�WKDW�
RWKHUV�ZLOO�DGDSW�WKHLU�EHKDYLRU�DFFRUGLQJO\��

x� :H�SURYLGH�D�FDVH�VWXG\�RI�D�VSHFLILF�SXEOLF�KHDOWK�SUREOHP��FLJDUHWWH�VPRNLQJ�
DPRQJ�DGROHVFHQWV���:H�DSSO\�WKH�VRFLDO�VFLHQFH�IUDPHZRUNV�GHVFULEHG�DERYH�DQG�
RXU�FRPSXWDWLRQ�PRGHO�IURP�GDWD�FROOHFWLRQ�WR�PRGHOLQJ��WR�LQWHUYHQWLRQV��WR�
YDOLGDWLRQ��

�
6HFWLRQ�����&RQFOXVLRQV�
�

x� 6HYHUDO�WHFKQLFDO�FKDOOHQJHV�DUH�UHOHYDQW�WR�WKLV�ZRUN������6RFLDO�QHWZRUN�GDWD�
RIWHQ�FDQQRW�EH�REWDLQHG�GLUHFWO\��DQG�PXVW�EH�JDWKHUHG�WKURXJK�LQGLUHFW�PHDQV�
ZLWK�LPSRUWDQW�OLPLWDWLRQV������,QGLYLGXDOV�PD\�SURYLGH�LQIRUPDWLRQ�RQ�PXOWLSOH�
VRFLDO�QHWZRUNLQJ�VLWHV��OHDGLQJ�WR�GXSOLFDWLRQ�RI�GDWD�����$XWRPDWLF�LPDJH�
DQQRWDWLRQ�WHFKQLTXHV�UHTXLUH�IXUWKHU�GHYHORSPHQW�WR�EH�XVHIXO�RQ�D�ODUJH�VFDOH��
DQG����FRPPRQO\�XVHG�VRIWZDUH�IRU�VRFLDO�QHWZRUN�DQDO\VLV�LV�QRW�DEOH�WR�KDQGOH�
H[WUHPHO\�ODUJH�GDWDVHWV�OLNH�WKRVH�SURSRVHG�KHUH��

x� 7KLV�ZRUN�DOVR�SUHVHQWV�LPSRUWDQW�HWKLFDO�FKDOOHQJHV���'DWD�HQWHUHG�RQ�VRFLDO�
QHWZRUNLQJ�SURILOHV�DUH�QRW�LQWHQGHG�WR�EH�SXEOLF�LQIRUPDWLRQ��XVLQJ�LW�ZLWKRXW�
VSHFLILF�SHUPLVVLRQV�PD\�YLRODWH�WKH�SULQFLSOH�RI�UHVHDUFK�VXEMHFWV¶�LQIRUPHG�
FRQVHQW����

x� 2Q�OLQH�VRFLDO�QHWZRUNLQJ�FDQ�EH�FRQVLGHUHG�ZLWKLQ�D�SROLF\�FRQWH[W��DQG�DSSOLHG�
WR�SROLF\�FKDQJH���6RFLDO�QHWZRUNLQJ�VLWHV�WKHPVHOYHV�KDYH�SROLFLHV�UHJDUGLQJ�
FRQWHQW��ZKLFK�FRXOG�EH�H[SDQGHG�WR�SURPRWH�KHDOWK���2WKHU�RSWLRQV�H[LVW�IRU�
VXSSRUWLQJ�KHDOWKLHU�RQ�OLQH�FRQWHQW�IRU�DGROHVFHQWV���/LNHZLVH��RQ�OLQH�DFWLYLWLHV�
FDQ�EH�SDUOD\HG�LQWR�³UHDO�ZRUOG´�DFWLRQ��H�J��YRWLQJ���ZKLFK�PD\�EH�SDUWLFXODUO\�
HIIHFWLYH�ZLWK�\RXQJ�SHRSOH��
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����G $QDO\]LQJ�WKH�UHODWLRQVKLS�EHWZHHQ�VRFLDO�LQWHUDFWLRQ�DQG�SHUVRQDO�KHDOWK�EHKDYLRUV��������G

���$SSOLFDWLRQ�RI�7UXVW�1HWZRUNV�IRU�$GROHVFHQW�+HDOWK�������������������������������������������������������������������G

����G ,GHQWLI\LQJ�NH\�LQIOXHQWLDO�XVHUV�LQ�DQ�RQOLQH�VRFLDO�QHWZRUN����������������������������������������������������������G

����G ([WUDFWLQJ�KHDOWK\�RU�XQKHDOWK\�\RXWK�FRPPXQLWLHV�IRU�KHDOWK�DGYHUWLVLQJ�WDUJHW����������������G

����G 3UHGLFWLQJ� OLQNV� DQG� WUXVW� YDOXHV� WR� UHFRPPHQG� DGROHVFHQW� WUXVWZRUWK\� IULHQGV� RU� D�

KHDOWK\�FRPPXQLW\���������������������������������������������������������������������������������������������������������������������������������������������������������G

����G &DVH�VWXG\�������������������������������������������������������������������������������������������������������������������������������������������������������������G
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����G 7HFKQLFDO�FKDOOHQJHV�����������������������������������������������������������������������������������������������������������������������������������������G

����G (WKLFDO�FKDOOHQJHV����������������������������������������������������������������������������������������������������������������������������������������������G

����G 7KH�UROH�RI�RQOLQH�VRFLDO�QHWZRUNV�DQG�SROLF\�FKDQJHV�����������������������������������������������������������������������G

$SSHQGL[����7UXVW�SUHGLFWLRQ�DQG�SURSDJDWLRQ�PRGHOV����������������������������������������������������������������������G

$SSHQGL[����$GGLWLRQDO�VRFLDO�QHWZRUNLQJ�VLWHV�IRU�GDWD�FROOHFWLRQ����������������������������������������������G

$�FDVH�VWXG\�RI�)OLFNU������������������������������������������������������������������������������������������������������������������������������������������������������G
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6HFWLRQ����,QWURGXFWLRQ�

7RGD\¶V� DGROHVFHQWV� ZHUH� ERUQ� LQWR� D� ZRUOG� RI� FRPSXWHUV�� �:LWK� FRPSXWHUV� DQG�
,QWHUQHW�FRQQHFWLRQV� LQ�PRVW�KRPHV�DQG�VFKRROV�� WHHQV�UHSRUW�DOPRVW�XQLYHUVDO�DFFHVV��
DQG�WKH\�JR�RQOLQH�IRU�VRFLDO��LQIRUPDWLRQDO�DQG�HQWHUWDLQPHQW�SXUSRVHV�DV�HDVLO\�DV�WKHLU�
SDUHQWV¶� JHQHUDWLRQ� SLFNHG� XS� WKH� SKRQH�� � 6RFLDO� QHWZRUNLQJ� VLWHV�� VXFK� DV� 0\6SDFH��
)DFHERRN�DQG�7ZLWWHU��RIIHU�WKH�RSSRUWXQLW\�IRU�XVHUV�WR�FUHDWH�D�SURILOH�RI�WKHLU�SHUVRQDO�
LQIRUPDWLRQ�� FRPPHQWV�� LQWHUHVWV�� SKRWRV�� EORJV� DQG� RWKHU� FRQWHQW�� WR� EH� VKDUHG� ZLWK�
RWKHU�XVHUV�RQOLQH����

$�PDMRULW\�RI�WHHQV�XVH�VRFLDO�QHWZRUNLQJ�VLWHV�DQG�KDYH�DW�OHDVW�RQH�SURILOH�WKHUH�±�
����LQ�������DQG�WKLV�SURSRUWLRQ�KDV�VWHDGLO\�LQFUHDVHG�RYHU�WLPH��/HQKDUW�HW�DO��������
%DXVFK� DQG�+DQ�� ������� � 5DWKHU� WKDQ�PDNLQJ� QHZ� IULHQGV� RQOLQH��PRVW� \RXQJ� SHRSOH�
HQJDJH� ZLWK� IULHQGV� WKH\� DOUHDG\� NQRZ� RII�OLQH�� DQG� XVH� VRFLDO� QHWZRUNLQJ� VLWHV� DV� D�
PHFKDQLVP� WR� VWD\� LQ� WRXFK�� PDNH� SODQV�� FKDW�LQVWDQW� PHVVDJH�� DQG� SRVW� SLFWXUHV� RU�
VKDUH� YLGHRV�� � ,Q� NHHSLQJ� ZLWK� LWV� LQWHUDFWLYH� QDWXUH�� PRVW� WHHQV� DOVR� UHSRUW� UHDGLQJ�
RWKHUV¶�SURILOHV�DQG�EORJV��DQG�SRVWLQJ�FRPPHQWV�LQ�UHVSRQVH�WR�SLFWXUHV�RU�RWKHU�FRQWHQW�
�/HQKDUW�HW�DO����������+DOI�RI�WHHQV�YLVLW�VRFLDO�QHWZRUNLQJ�VLWHV�DW�OHDVW�RQFH�D�GD\��DQG�
WKHVH�VLWHV�DUH�HPHUJLQJ�DV�D�PDMRU�FRPPXQLFDWLRQ�FKDQQHO�IRU�\RXQJ�SHRSOH��/HQKDUW�HW�
DO��������/HQKDUW�DQG�0DGGHQ���������

�
����� 2QOLQH�VRFLDO�QHWZRUNV�
$Q� RQOLQH� VRFLDO� QHWZRUN� UHIHUV� WR� D� ZHE�EDVHG� QHWZRUN� RI� LQGLYLGXDOV� ZKR� DUH�

EURXJKW� WRJHWKHU� E\� FRPPRQ� LQWHUHVWV�� FRPPRQ� KLVWRU\� RU� FRPPRQ� EDFNJURXQG��
$FFRUGLQJ�WR�D�UHFHQW�1LHOVHQ�UHSRUW�WLWOHG��*OREDO�)DFHV�DQG�1HWZRUNHG�3ODFHV�������RI�
WKH�RQOLQH�JOREDO� FRPPXQLW\�DUH�YLVLWLQJ�DQG�SDUWLFLSDWLQJ� LQ� DFWLYLWLHV� LQ�RQOLQH� VRFLDO�
QHWZRUNV� ZKLFK� LV� QRZ� WKH� IRXUWK� PRVW� SRSXODU� DFWLYLW\� RQOLQH� �1LHOVHQ�� ������� ,Q�
DGGLWLRQ� WR� SHUVRQDO� XVH� RI� WKHVH� ZHEVLWHV�� WKHVH� KDYH� EHHQ� HPSOR\HG� IRU� RWKHU�
DSSOLFDWLRQV�DV�ZHOO��2QOLQH�VRFLDO�QHWZRUNV�KDYH�DOVR�EHHQ�XVHG�E\�JRYHUQPHQW�DJHQFLHV��
VXFK� DV� WKH� &'&�� WR� VSUHDG� DZDUHQHVV� DERXW� GLVHDVHV� RU� LQIHFWLRQV� �6HLW]�� ������ DQG�
VRFLDO�QHWZRUNLQJ�ZHEVLWHV�VXFK�DV�3DWLHQWV/LNH0H�KDYH�EHHQ�XVHG�WR�FRQQHFW�SDWLHQWV�
ZLWK�VLPLODU�DLOPHQWV�DQG�V\PSWRPV�WR�VKDUH�FRPPRQ�H[SHULHQFHV��*RHW]���������

)RU�SXUSRVHV�RI�WKLV�UHSRUW��ZH�ZLOO�IRFXV�RQ�WKUHH�VSHFLILF�VRFLDO�QHWZRUNLQJ�VLWHV�
�616�� ZKLFK� DUH� SRSXODU� ZLWK� WRGD\¶V� \RXQJ� SHRSOH�� QDPHO\� 0\6SDFH�� )DFHERRN� DQG�
7ZLWWHU���:H�ZLOO�EULHIO\�LQWURGXFH�WKHVH�WKUHH�VLWHV�KHUH��

0\6SDFH�DQG�)DFHERRN�DUH�WKH�PRVW�SRSXODU�RQOLQH�VRFLDO�QHWZRUNLQJ�ZHEVLWHV�RQ�
WKH�,QWHUQHW��DQG�ERWK�IDOO�XQGHU�WKH�XPEUHOOD�RI�VRFLDO�QHWZRUN�VHUYLFHV��:KLOH�0\6SDFH�
XVHG�WR�EH�WKH�ODUJHVW�DQG�WKH�PRVW�YLVLWHG�VRFLDO�QHWZRUN��WKHUH�LV�VRPH�HYLGHQFH�WKDW�LW�
KDV�QRZ�EHHQ�VXUSDVVHG�E\�)DFHERRN��$OEDQHVLXV��������3DWULTXLQ���������0\6SDFH�ZDV�
ODXQFKHG� LQ� $XJXVW� ����� DQG� E\� -XQH� ����� LW� KDG� EHFRPH� WKH� ODUJHVW� RQOLQH� VRFLDO�
QHWZRUNLQJ�ZHEVLWH� LQ�$PHULFD� �0DVKDEOH�� �������&RPPRQ� IHDWXUHV� LQ� VRFLDO�QHWZRUN�
VHUYLFHV� LQFOXGH� WKH� RSWLRQ� WR� FUHDWH� XVHU� SURILOHV� ZKHUH� XVHUV� FDQ� JLYH� GHPRJUDSKLF�
LQIRUPDWLRQ� DERXW� WKHPVHOYHV� LQFOXGLQJ� DJH�� JHQGHU�� ORFDWLRQ�� HGXFDWLRQDO� RU� ZRUN�
EDFNJURXQG��KREELHV�DQG�LQWHUHVWV��HWF��8VHUV�FDQ�DOVR�XSORDG�SLFWXUHV�RI�WKHPVHOYHV�RQ�
WKHLU�SURILOH�SDJH��7KH\�FDQ�VSHFLI\�ZKLFK�RI�WKH�RWKHU�XVHUV�DUH�WKHLU�³IULHQGV�´�DQG�FDQ�
DOVR�VSHFLI\�WKHLU�SULYDF\�OHYHOV�WR�PDQDJH�ZKLFK�RWKHU�XVHUV�FDQ�YLHZ�HDFK�SDUW�RI�WKHLU�
SURILOH�� 7KHVH� ZHEVLWHV� DOVR� KDYH� VSDFHV� ZKHUH� XVHUV� FDQ� ZULWH� ³WHVWLPRQLDOV´� RU�
FRPPHQWV�DERXW�HDFK�RWKHU��,Q�VKRUW��WKHUH�LV�D�ZHDOWK�RI�LQIRUPDWLRQ�DERXW�WKHVH�XVHUV�
DYDLODEOH�RQOLQH��

)DFHERRN� VWDUWHG� RXW� DV� D� VRFLDO� QHWZRUNLQJ� ZHEVLWH� IRU� FROOHJH� VWXGHQWV�� ,W� ZDV�
ODXQFKHG�DW�+DUYDUG�8QLYHUVLW\�LQ������DQG�JUDGXDOO\�RWKHU�XQLYHUVLWLHV�ZHUH�DGGHG��,Q�
������)DFHERRN�RSHQHG� WR�QRQ�86� FROOHJH� FRPPXQLWLHV� DQG�H[SHULHQFHG� UDSLG�JURZWK�
WKHUHDIWHU��$FFRUGLQJ�WR�WKH�LQIRUPDWLRQ�XSGDWHG�E\�)DFHERRN�RQ�LWV�ZHEVLWH��)DFHERRN�
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KDV� PRUH� WKDQ� ���� PLOOLRQ� DFWLYH� XVHUV�� )DFHERRN� XVHUV� VSHQG� PRUH� WKDQ� �� ELOOLRQ�
PLQXWHV�RQ�)DFHERRN��)DFHERRN�6WDWLVWLFV����7KH�VWUXFWXUH�RI�)DFHERRN�LV�VLPLODU�WR�WKDW�
RI�0\6SDFH�GHVFULEHG�DERYH��LQ�WKDW�XVHUV�VKDUH�LQIRUPDWLRQ�DERXW�WKHPVHOYHV�DQG�OLQN�
WR� RWKHU� XVHUV�� � 2QH� GLIIHUHQFH� EHWZHHQ� )DFHERRN� DQG� 0\6SDFH� LV� WKH� RYHUDOO�
GHPRJUDSKLFV�RI� WKHVH� WZR�ZHEVLWHV��7KXV�)DFHERRN�XVHUV� LQ� JHQHUDO� FRPH� IURP�PRUH�
DIIOXHQW� EDFNJURXQGV� ZKLOH� 0\6SDFH� XVHUV� FRPH� IURP� EOXH� FROODU� EDFNJURXQG� �%R\G��
�������

7ZLWWHU� LV� WKH�PRVW� IDPRXV� DQG� UHSUHVHQWDWLYH� IRUP� RI� RQOLQH� VRFLDO� QHWZRUNLQJ�
NQRZQ�DV�³PLFUREORJJLQJ�´�8VHUV�RI�7ZLWWHU�FDQ�VHQG�RU�SRVW�YHU\�EULHI�PHVVDJHV��FDOOHG�
³WZHHWV�´�7KHVH�PHVVDJHV�DUH�GLVSOD\HG�RQ�WKH�SDJH�RI� WKH� DXWKRU�EXW� WKH\�FDQ�DOVR�EH�
GLUHFWO\�IRUZDUGHG�WR�RWKHU�XVHUV�ZKR�DUH�³IROORZLQJ´�WKH�XVHU�ZKR�SRVWV�D�WZHHW��8VHUV�
ZKR�DUH�SRVWLQJ�WZHHWV�DOVR�KDYH�WKH�RSWLRQ�RI�PDNLQJ�WKH�WZHHWV�RSHQ�WR�HYHU\RQH�RU�WR�
UHVWULFW� WKHP� WR� XVHUV� ZKR� DUH� SDUW� RI� WKHLU� VRFLDO� QHWZRUN� RU� ³IULHQGV�´� 7ZLWWHU� DOVR�
DOORZV�XVHUV�WR�VHQG�DQG�UHFHLYH�WKH�WZHHWV�DV�606�PHVVDJHV��7ZLWWHU�KDV�SHUPHDWHG�WKH�
PDLQVWUHDP�PHGLD���)RU�H[DPSOH��WKH������2EDPD�SUHVLGHQWLDO�FDPSDLJQ�XVHG�WZHHWV�WR�
LQIRUP�LWV�VXSSRUWHUV�RI�WKH�XS�WR�GDWH�HYHQWV�RQ�WKH�FDPSDLJQ�WUDLO��5HVHDUFK�KDV�DOVR�
VKRZQ�WKDW�7ZLWWHU�GRHV�D�EHWWHU� MRE�RI� LQIRUPLQJ�SHRSOH�DERXW�GLVDVWHUV�DQG�HQDEOLQJ�
SHRSOH�WR�NHHS�LQ�WRXFK�ZLWK�WKHLU�ORYHG�RQHV�LQ�WLPHV�RI�GLVDVWHUV�DV�FRPSDUHG�WR�RWKHU�
IRUPV�RI�PHGLD��3DOPHU���������

,Q�VRFLDO�QHWZRUNLQJ�ZHEVLWHV��D�VLJQLILFDQW�FRPSRQHQW�RI�WKH�DFWLYLW\�LV�ZULWLQJ�DQG�
UHSO\LQJ�WR�ZDOO�SRVWV��SRVWLQJ�QRWHV��HWF��,Q�EULHI��HDFK�RI�WKHVH�DFWLYLWLHV�LQYROYHV�ZULWLQJ�
VRPH� WH[W� RU� UHSO\LQJ� WR� WH[W�ZULWWHQ� E\� VRPHRQH� HOVH�� �8VHUV� DOVR� KDYH� WKH� RSWLRQ� WR�
XSORDG�SLFWXUHV�RI�WKHPVHOYHV�DQG�RI�WKHLU�IULHQGV��7KHVH�SLFWXUHV�FDQ�EH�WDJJHG�E\�RWKHU�
XVHUV��ZKHUH�WKH�WDJV�XVXDOO\�LGHQWLI\�WKH�SHRSOH�LQ�WKH�SLFWXUHV��,Q�VRPH�FDVHV�XVHUV�DOVR�
SURYLGH� D� GHVFULSWLRQ� RI� WKH� LPDJH�� RU� HYHQ� REMHFWV� LQ� WKH� LPDJH�� DQG� RWKHUV� FDQ� DGG�
FRPPHQWV�RQ�WKHVH�LPDJHV��

�
�����$GROHVFHQW�KHDOWK�EHKDYLRUV�
$FFRUGLQJ�WR�WKH�&'&¶V�<RXWK�5LVN�%HKDYLRU�6XUYHLOODQFH�6\VWHP��\RXQJ�SHRSOH�LQ�

WKH� 8QLWHG� 6WDWHV� HQJDJH� LQ� D� YDULHW\� RI� KHDOWK� MHRSDUGL]LQJ� EHKDYLRUV� �&'&�� ��������
6XEVWDQFH� XVH� LV� KLJK�� ZLWK� WKUHH�TXDUWHUV� RI� KLJK� VFKRRO� VWXGHQWV� UHSRUWLQJ� KDYLQJ�
GUXQN� DOFRKRO�� DQG� ���� KDYLQJ� VPRNHG� FLJDUHWWHV� LQ� WKH� SDVW�PRQWK�� � $OPRVW� KDOI� RI�
WKHP�ZHUH�VH[XDOO\�H[SHULHQFHG���$�ODUJH�PDMRULW\�IDLO�WR�PHHW�UHFRPPHQGDWLRQV�IRU�IUXLW�
DQG�YHJHWDEOH�FRQVXPSWLRQ�DQG�SK\VLFDO�DFWLYLW\���,W�KDV�EHHQ�ZHOO�HVWDEOLVKHG�WKDW�WKHVH�
EHKDYLRUV� FRQWULEXWH� WR�PRUELGLW\� DQG�PRUWDOLW\� DPRQJ� \RXQJ� SHRSOH�� DQG� WR� GLVHDVH�
ODWHU� LQ� OLIH�� � 0DQ\� KHDOWK�UHODWHG� EHKDYLRUV� LQFOXGH� D� VRFLDO� FRPSRQHQW�� LQ� WKDW� WKH\�
RFFXU�ZLWK�RWKHUV�RU�DUH�VWURQJO\�LQIOXHQFHG�E\�RWKHUV���7KLV�LQFOXGHV�RWKHUV�LQ�DQ�RQOLQH�
VHWWLQJ�� �EHFDXVH�IRU�PRVW�DGROHVFHQWV�WKHLU�RQOLQH�ZRUOG�UHIOHFWV�WKHLU�UHDO� OLYHV��KHDOWK�
EHKDYLRUV� DUH� RIWHQ� UHSUHVHQWHG�� GLVFXVVHG� DQG� GHVFULEHG� RQ� VRFLDO� QHWZRUNLQJ� VLWHV���
8VLQJ�DOO� WKH� IHDWXUHV�RI� WKHVH� VLWHV�� \RXQJ�SHRSOH� IUHTXHQWO\�SRVW� LQIRUPDWLRQ� LQ� WKHLU�
SURILOHV�DERXW�ULVN\�EHKDYLRUV��0RUHQR�HW�DO�����������

$SSUR[LPDWHO\� RQH�WKLUG� RI� WHHQV� DOVR� XVH� ,QWHUQHW� �WKRXJK� SHUKDSV� QRW� VRFLDO�
QHWZRUNLQJ� VLWHV� VSHFLILFDOO\�� WR� VHHN� RXW� KHDOWK� LQIRUPDWLRQ� RQ� WRSLFV� VXFK� DV� GLHWLQJ�
DQG�SK\VLFDO�ILWQHVV��/HQKHUW�HW�DO����������,Q�DGGLWLRQ��WHHQV�UHSRUW�XVLQJ�RQOLQH�VRXUFHV�
WR�UHVHDUFK�PRUH�VHQVLWLYH�KHDOWK�WRSLFV��LQFOXGLQJ�GUXJ�XVH��VH[XDO�KHDOWK�RU�GHSUHVVLRQ��
����UHSRUW�VHDUFKLQJ�IRU�WKHVH�WRSLFV��/HQKHUW�HW�DO����������6XQ�DQG�FROOHDJXHV��������
KDYH� IRXQG� WKDW� DGROHVFHQWV�ZLWK�KLJKHU� OHYHOV�RI�SV\FKRVRFLDO� ULVN� IDFWRUV�RU�KLJK� ULVN�
KHDOWK�EHKDYLRUV�ZHUH�PRUH�OLNHO\�WR�XVH�WKH�,QWHUQHW��VXJJHVWLQJ�WKDW�DQ�RQOLQH�DSSURDFK�
PLJKW� EH� D� SDUWLFXODUO\� HIIHFWLYH� VWUDWHJ\� IRU� UHDFKLQJ� DW�ULVN� SRSXODWLRQV�� � 1XPHURXV�
KHDOWK�UHODWHG�ZHEVLWHV�WDUJHW�\RXQJ�SHRSOH�ZLWK�WKHVH�W\SHV�RI�FRQFHUQV��

�
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�����0RGHOLQJ�WUXVW�
7KH� LVVXH�RI� WUXVW� DULVHV�ZKHUHYHU� WKHUH� LV� VRFLDO� LQWHUDFWLRQ�EHWZHHQ� LQGLYLGXDOV��

JURXSV�RU�RUJDQL]DWLRQV��7KH�VXFFHVV�RI�VRFLDO�LQWHUDFWLRQV�IRU�SHUVRQDO�DQG�SURIHVVLRQDO�
LQIRUPDWLRQ�VKDULQJ�DPRQJ�XVHUV�KLJKO\�GHSHQGV�RQ�µWUXVW¶�EHWZHHQ�XVHUV��DQG�WKXV�WUXVW�
LV�DQ�LPSRUWDQW�SULQFLSOH�RI�VRFLHW\��7KHUHIRUH��DQVZHULQJ�TXHVWLRQV�OLNH�³ZKRP�WR�WUXVW��
DQG�WR�ZKDW�H[WHQW"´�IRU�LQGLYLGXDO�XVHUV�LQ�RQOLQH�VRFLDO�QHWZRUNV�KDV�EHHQ�DQ�LVVXH�RI�
KLJK� LQWHUHVW�� LQFOXGLQJ� DSSOLFDWLRQ� RI� WUXVW� LQ� YDULRXV� GRPDLQV�� 9DULRXV� GHILQLWLRQV� RI�
WUXVW�KDYH�EHHQ�SURSRVHG�ZKLFK�DUH�DSSOLFDEOH�LQ�GLIIHUHQW�FRQWH[WV��,Q�JHQHUDO��WUXVW�LV�D�
VXEMHFWLYH� GHJUHH� RI� EHOLHI� DERXW� DJHQWV� RU� REMHFWLYHV� EDVHG� RQ� XVHUV¶� SUHYLRXV�
H[SHULHQFHV� RU� NQRZOHGJH�� 7KH� GHJUHH� RI� WUXVW� LQ� DQ� DFWRU� XVXDOO\� EXLOGV� RQ� IHHGEDFN�
IURP�WKRVH�ZKR�KDYH�GLUHFW�LQWHUDFWLRQV�ZLWK�WKH�DFWRU�DQG�WKH�ULVN�LQYROYHG�LQ�WUXVWLQJ�
WKH�DFWRU��7KXV�� WKH�GHJUHH�RI� WUXVW�EHWZHHQ� WZR�SHRSOH�RU� HQWLWLHV� FDQ�HDVLO\� WUDQVODWH�
LQWR�LQIOXHQFH�RU�IDFLOLWDWLQJ�IORZ�RI�LQIRUPDWLRQ�EHWZHHQ�WKHP��

*LYHQ�VRPH�IHHGEDFN��RQH¶V�WUXVWZRUWKLQHVV�FDQ�EH�LQIHUUHG�WKURXJK�XVH�RI�D�WUXVW�
IXQFWLRQ��PRGHO���*ROEHFN���������0DQ\�WUXVW�IXQFWLRQV�KDYH�EHHQ�SURSRVHG��WDUJHWHG�DW�
GLIIHUHQW� DSSOLFDWLRQ� GRPDLQV�� DQG� WKH\� GLIIHU� LQ� YDULRXV� DVSHFWV� LQFOXGLQJ� WUXVW�
LQIHUHQFHV�PHWKRGRORJLHV��QHFHVVDU\�LQIRUPDWLRQ�WR�LQIHU�WUXVW��FRPSOH[LW\�DQG�DFFXUDF\���

7UXVW� IXQFWLRQV� KDYH� D� GLUHFW� LPSDFW� RQ� RQH¶V� GHFLVLRQ� UHJDUGLQJ� LQIRUPDWLRQ�
FROOHFWLRQ� DQG� VKDULQJ�� SDUWLFLSDWLRQ� LQ� VRFLDO� JURXSV�� HVWDEOLVKPHQW� RI� DFWXDO�
WUDQVDFWLRQV� DQG� RWKHU� FULWLFDO� WDVNV�� 7KXV�� WUXVW� LQ� RQOLQH� VRFLDO� QHWZRUNV� KDV� D�
VLJQLILFDQW�LPSDFW�RQ�WKH�ZD\�RI�XQGHUVWDQGLQJ�WKH�SDWWHUQ�RI�VRFLDO�LQWHUDFWLRQV��DQG�WKH�
IRUPDWLRQ� RI� JURXSV� E\� WUXVW� LQIOXHQFH�� ,Q� RWKHU� ZRUGV�� VXFFHVVIXOO\� OHYHUDJLQJ� VRFLDO�
LQWHUDFWLRQ�RI�XVHUV�WKURXJK�WUXVW�LQ�VRFLDO�QHWZRUNV�KDV�WKH�SRWHQWLDO�WR�DIIHFW�DGROHVFHQW�
KHDOWK� E\� SURSDJDWLQJ� FRUUHFW� KHDOWK\� EHKDYLRU� LQIRUPDWLRQ� IURP� KLJKO\� WUXVWZRUWK\�
LQIOXHQWLDO�XVHUV�WR�RWKHU�XVHUV��

7KH�SRWHQWLDO�SRZHU�RI�LQWHUDFWLYH�VRFLDO�QHWZRUNLQJ�VLWHV�DV�D�PHDQV�RI�FROOHFWLQJ�
DQG� GLVWULEXWLQJ� KHDOWK� LQIRUPDWLRQ� LV�� DV� \HW�� XQWDSSHG�� � 7UDGLWLRQDOO\� SV\FKRORJLVWV�
KDYH� XVHG� VXUYH\V� DQG� ILHOG� UHVHDUFK� WR� FROOHFW� GDWD� DERXW� VRFLDO� QHWZRUNV� LQ� WKH� UHDO�
ZRUOG��'XH�WR�WKH�WLPH�FRQVXPLQJ�QDWXUH�RI�FROOHFWLQJ�VXFK�GDWD��WKH�VL]H�RI�VXFK�GDWDVHWV�
ZDV�DOVR�OLPLWHG��:LWK�WKH�DGYHQW�RI�RQOLQH�VRFLDO�QHWZRUNV�QRZ�LW�LV�SRVVLEOH�WR�FROOHFW�
GDWD�DERXW�PLOOLRQV�RI�SHRSOH�LQ�D�VRFLDO�QHWZRUN��ZKLFK�KDV�DOVR�EURDGHQHG�WKH�NLQG�RI�
TXHVWLRQV�WKDW�FDQ�EH�DGGUHVVHG��

,Q�RUGHU�WR�PD[LPL]H�WKH�HIIHFWLYHQHVV�RI�VXFK�DSSURDFKHV��UHVHDUFKHUV�ZLOO�QHHG�WR�
LGHQWLI\� NH\� LQIOXHQWLDO� XVHUV� DV� VRXUFHV� RI� LQIRUPDWLRQ�� ZD\V� LQ� ZKLFK� LQIRUPDWLRQ� LV�
WUDQVPLWWHG� ZLWKLQ� RQOLQH� VRFLDO� QHWZRUNV�� H[WUDFWLQJ� KHDOWK\� RU� XQKHDOWK\� \RXWK�
FRPPXQLWLHV� IRU� WDUJHWLQJ� KHDOWK� DGYHUWLVLQJ�FDPSDLJQ� DQG� UHFRPPHQGLQJ� KHDOWK\�
WUXVWZRUWK\� IULHQGV� DQG� FRPPXQLWLHV�� 7KLV� SURPLVLQJ� QHZ� GLUHFWLRQ� RIIHUV� H[FLWLQJ�
RSSRUWXQLWLHV�WR�SRVLWLYHO\�LQIOXHQFH�DGROHVFHQW�KHDOWK�EHKDYLRUV��

�
,Q� WKLV� UHSRUW��ZH�GHVFULEH� WKH� WKHRUHWLFDO� IUDPHZRUN�RI�VRFLDO� LQIOXHQFH�� DQG� WKH�

VRFLDO� QHWZRUN� PRGHOV� RQ� ZKLFK� WKLV� ZRUN� LV� EDVHG�� LQ� 6HFWLRQ� ��� � ,Q� 6HFWLRQ� ��� ZH�
SURSRVH� WKH� UHVHDUFK� IUDPHZRUN� IRU� D� FRPSXWDWLRQDO� WUXVW� PRGHO� ZKLFK� FRYHUV� GDWD�
FROOHFWLRQ�� FRPSXWDWLRQDO� ZHE� GDWD� DQDO\VLV� WHFKQLTXHV� DQG� WUXVW� SUHGLFWLRQ� PRGHOV���
%DVHG� RQ� WKLV� IUDPHZRUN�� ZH� GHVFULEH� DSSOLFDWLRQV� RI� WKH� WUXVW� QHWZRUN� LQ� RUGHU� WR�
PD[LPL]H� WKH� LPSDFW�RI� WUXVW�EDVHG�VRFLDO� LQIOXHQFH�DPRQJ�DGROHVFHQWV�RQ�WKHLU�KHDOWK�
EHKDYLRU� LQ� 6HFWLRQ� ��� )LQDOO\�� LQ� 6HFWLRQ� ��� ZH� GLVFXVV� VHYHUDO� WHFKQLFDO� DQG� HWKLFV�
FKDOOHQJHV�LQKHUHQW�LQ�FRQGXFWLQJ�UHVHDUFK�XVLQJ�RQOLQH�VRFLDO�QHWZRUN�VLWHV����
�
�
�

�
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6HFWLRQ������6RFLDO�,QIOXHQFH�RQ�$GROHVFHQW�+HDOWK�%HKDYLRUV�

�
�����6RFLDO�HFRORJLFDO�PRGHOV�RI�LQIOXHQFH�RQ�KHDOWK�EHKDYLRU�
$� ODUJH�ERG\�RI� WKHRU\�DQG�HPSLULFDO� UHVHDUFK�KDV�GHPRQVWUDWHG� WKDW� LQGLYLGXDOV�

DUH� LQIOXHQFHG�E\� IRUFHV� LQ� WKHLU�VRFLDO�HQYLURQPHQW��2QH�VHW�RI� WKHRUHWLFDO� IUDPHZRUNV�
ZKLFK� KDYH� ZLGH� DSSOLFDWLRQ� WR� KHDOWK� EHKDYLRUV� DUH� VRFLDO� HFRORJLFDO� PRGHOV�
�%URQIHQEUHQQHU�� ������ 0F(OUR\�� ������ 6DOOLV� DQG� 2ZHQ�� ������� � :KLOH� WKH\� GLIIHU�
VOLJKWO\� LQ� WKH� SDUWLFXODUV�� WKHVH� PRGHOV� HPSKDVL]H� PXOWLSOH� OHYHOV� RI� LQIOXHQFH��
HQFRPSDVVLQJ�WKH�LQWUDSHUVRQDO��LQWHUSHUVRQDO��RUJDQL]DWLRQDO�LQVWLWXWLRQDO�DQG�VRFLHWDO�
IDFWRUV���1XPHURXV�WKHRULVWV�KDYH�QRWHG�WKH�LPSRUWDQFH�RI�XVLQJ�D�PXOWLOHYHO�IUDPHZRUN�
IRU� H[DPLQLQJ� KHDOWK� EHKDYLRUV� �:LFNHU�� ������ 5RVH� ������ 5HZ�� ������� SRVLWLQJ� WKDW�
LQGLYLGXDOV�DUH�RQO\�RQH�SDUW�RI�D�ODUJHU�V\VWHP�ZKLFK��E\�LWV�GHVLJQ��SURPRWHV��RU�HYHQ�
GHPDQGV�� FHUWDLQ� DFWLRQV� DQG� GLVFRXUDJHV� �RU� SURKLELWV�� RWKHUV� �:LFNHU�� �������
(FRORJLFDO�PRGHOV�DUH�ZHOO�VXLWHG�WR�KHDOWK�UHVHDUFK��DV�D�ZLGH�UDQJH�RI�HQYLURQPHQWDO�RU�
V\VWHP�ZLGH�YDULDEOHV�PD\�LQIOXHQFH�KHDOWK�EHKDYLRUV�DQG�RXWFRPHV�DQG�DUH��WKHPVHOYHV��
DPHQDEOH�WR�DFWLRQ��6WRNROV��������6DOOLV�HW�DO����������$V�ZH�GHWDLO�EHORZ��WKLV�IUDPHZRUN�
FDQ� DOVR� EH� XVHG� WR� FRQFHSWXDOL]H� KHDOWK� EHKDYLRUV� LQ� WKH� FRQWH[W� RI� RQ�OLQH� VRFLDO�
LQIOXHQFHV����

$�JHQHUDO�VRFLDO�HFRORJLFDO�PRGHO�LV�VKRZQ�LQ�)LJXUH������DQG�EULHIO\�GHVFULEHG�KHUH���
7KH� FHQWHUPRVW� ULQJ� GHQRWHV� WKH� LQGLYLGXDO�� DQG� WKH� LQWUDSHUVRQDO� IDFWRUV� WKDW�PRVW�
LPPHGLDWHO\� DIIHFW� KHDOWK� EHKDYLRUV�� � 7KHVH� LQFOXGH� FRJQLWLYH� DQG� SV\FKRORJLFDO�
SURFHVVHV�VXFK�DV�NQRZOHGJH��DWWLWXGHV��EHOLHIV�DQG�PHDQLQJV�DVFULEHG�WR� WKH�EHKDYLRU��
DQG�H[SHFWDQFLHV�UHJDUGLQJ�SRVLWLYH�DQG�QHJDWLYH�FRQVHTXHQFHV�RI�WKH�EHKDYLRU�� �7KHVH�
LQWUDSHUVRQDO� IDFWRUV� DUH� OHDUQHG�� REVHUYHG�� RU� JDLQHG� WKURXJK� SHUVRQDO� H[SHULHQFH���
,QWHUSHUVRQDO�IDFWRUV�DUH�VKRZQ�LQ�WKH�QH[W�ULQJ���7KHVH�LQIOXHQFHV�DUH�FKDUDFWHUL]HG�E\�
RQH�WR�RQH� RU� RQH�WR�JURXS� LQWHUDFWLRQV� ZLWK� RWKHU� LQGLYLGXDOV� VXFK� DV� IULHQGV�� RWKHU�
SHHUV��IDPLO\�PHPEHUV��WHDFKHUV��PHQWRUV��QHLJKERUV��FR�ZRUNHUV��HWF���7KH\�FDQ�LQFOXGH�
D�GLUHFW�H[FKDQJH�RI� LQIRUPDWLRQ��H�J��WHDFKLQJ��GHPRQVWUDWLQJ��RU�FRPPXQLFDWLRQ��H�J��
SUHVVXULQJ�� WHDVLQJ��� RU� PRUH� LQGLUHFW� URXWHV� VXFK� DV� PRGHOLQJ� WKH� EHKDYLRU� DQG� LWV�
H[SHFWHG� RXWFRPHV� �H�J�� D� VPRNLQJ� SHHU� ORRNLQJ� ³FRRO�´� D� VPRNLQJ� UHODWLYH� JHWWLQJ�
FDQFHU����2UJDQL]DWLRQDO�LQVWLWXWLRQDO�IDFWRUV�UHIHU�WR�FKDUDFWHULVWLFV�RI�WKH�RYHUDUFKLQJ�
JURXS� RU� RUJDQL]DWLRQ�� VXFK� DV� WKH� VFKRRO�� FKXUFK�� IDPLO\� RU� ZRUNSODFH�� � 7KHVH� FDQ�
LQFOXGH� SROLFLHV� �H�J�� VPRNH�IUHH� ZRUNSODFH�� LQVXUDQFH� GLVFRXQWV� IRU� ILWQHVV� FHQWHU�
PHPEHUVKLS���SURJUDPV��H�J��KHDOWK�HGXFDWLRQ��FRQGRP�GLVWULEXWLRQ�LQ�KLJK�VFKRROV���RU�
RWKHU�FKDUDFWHULVWLFV� �H�J��SUR[LPLW\� WR� IDVW� IRRG�RXWOHW�� IDPLO\�FRQQHFWHGQHVV���DQG�FDQ�
LQIOXHQFH� KHDOWK� EHKDYLRUV� E\� LPSURYLQJ� RU� LPSHGLQJ� DFFHVV� WR� WKH� PHDQV� RI� KHDOWK�
EHKDYLRUV�� RU� VHWWLQJ� FOHDU� JXLGHOLQHV� UHJDUGLQJ� WKH� GHVLUDELOLW\� DQG� DFFHSWDELOLW\� RI�
UHOHYDQW�EHKDYLRUV���$W�WKH�VRFLHWDO�OHYHO��FKDUDFWHULVWLFV�RI�WKH�RYHUDUFKLQJ�VRFLDO�FRQWH[W�
FDQ� DOVR� H[HUW� D� VWURQJ�� LI� GLVWDQW�� LQIOXHQFH� RQ� LQGLYLGXDOV¶� KHDOWK� EHKDYLRUV�� � 3XEOLF�
SROLF\� GLFWDWHV� DFFHVV� WR� KHDOWK� FDUH�� DYDLODELOLW\� DQG� SULFLQJ� RI� WKH� PHDQV� RI� KHDOWK�
EHKDYLRUV� �H�J�� VXEVWDQFHV�� ZHDSRQV�� KHDOWK\� RU� XQKHDOWK\� IRRGV��� DQG� SHUVRQDO�
SURWHFWLRQ� GHYLFHV� �H�J�� VHDWEHOWV�� KHOPHWV��� WR� QDPH� D� IHZ�� � $GYHUWLVLQJ� DQG�
HQWHUWDLQPHQW�PHGLD�VHQG�SRZHUIXO�PHVVDJHV�DERXW�KHDOWK�EHKDYLRUV��H�J��XQDWWDLQDEO\�
WKLQ� RU� PXVFXODU� ERGLHV�� VH[� ZLWKRXW� FRQVHTXHQFHV��� DQG� FUHDWH� VRFLDO� QRUPV� ZKLFK�
GLFWDWH� DSSURSULDWH� EHKDYLRUV� WR� ILW� LQ� ZLWK� RQH¶V� UHIHUHQW� JURXS�� � &XOWXUDO� YDOXHV�
UHJDUGLQJ�IDPLO\��IDLWK��JHQGHU�UROHV��HWF��DOVR�LQIOXHQFH�KHDOWK�EHKDYLRUV����

,Q�FRQVLGHULQJ� LQWHUYHQWLRQV�EDVHG�RQ�D�VRFLDO�HFRORJLFDO� IUDPHZRUN�� WZR�IHDWXUHV�
VWDQG�RXW���)LUVW��HDFK�OHYHO�LV�WKHRUL]HG�WR�LQIOXHQFH�DQG�EH�LQIOXHQFHG�E\�HDFK�RWKHU�OHYHO���
)RU� H[DPSOH�� DV� JHQHUDWLRQV� RI� VPRNHUV� �DQG� WKRVH� UHJXODUO\� H[SRVHG� WR� VHFRQG�KDQG�
VPRNH��KDYH�GLHG�SUHPDWXUHO\��VRFLRFXOWXUDO�YDOXHV�DURXQG�VPRNLQJ�KDYH�VKLIWHG�LQ�WKH�
8�6��� EHFRPLQJ� OHVV� WROHUDQW� RI� WKLV� EHKDYLRU�� � 7KLV� KDV� EHHQ� ERUQH� RXW� LQ� ODQGPDUN�
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ODZVXLWV� DQG� UHVXOWLQJ� SROLF\� FKDQJHV�� VXFK� DV� VPRNLQJ� EDQV� RQ� DLUSODQHV�� DQG�
VXEVHTXHQWO\� LQ�PDQ\� RWKHU� W\SHV� RI�ZRUNSODFH� �RUJDQL]DWLRQDO�LQVWLWXWLRQDO� FKDQJHV����
7KHVH� FKDQJHV� KDYH� OHG� WR� IHZHU� VPRNHUV� DFWLQJ� DV� LQWHUSHUVRQDO� LQIOXHQFHV�� DQG�
FKDQJHG�WKH�EHOLHIV�DQG�DWWLWXGHV�DERXW�VPRNLQJ�IRU�PDQ\�LQGLYLGXDOV���,QGLYLGXDOV�WKHQ�
DFW�DV� LQIOXHQFHV�RQ�WKHLU�RZQ�QHWZRUN�RI� LQWHUSHUVRQDO�FRQWDFWV��ZKR�FDQ�WKHQ�FUHDWH��
VXSSRUW� RU� GHPDQG� RUJDQL]DWLRQDO� FKDQJH� �H�J�� DQ� H[SDQVLRQ� RI� VPRNH�IUHH� VSDFHV���
ZKLFK� FRQWULEXWHV� WR� IXUWKHU� FKDQJHV� LQ� VRFLDO� QRUPV�� YDOXHV�� DQG� SXEOLF� SROLF\�� � 7KH�
SDWKV� DUH� IOXLG�DQG�G\QDPLF�� VRPHWLPHV� VXEWOH� DQG� VRPHWLPHV�TXLWH�REYLRXV�� � 6HFRQG��
LQWHUYHQLQJ� RQ� WKH� LQQHUPRVW� FLUFOH� LV� WKH� PRVW� VWUDLJKWIRUZDUG�� DQG� EHFRPHV�
LQFUHDVLQJO\�GLIILFXOW�LQ�HDFK�VXFFHVVLYH�ULQJ�� �+RZHYHU��WKH�UHDFK�RI�WKH� LQWHUYHQWLRQ�LV�
WKH�VPDOOHVW�LQ�WKH�LQQHU�FLUFOH��L�H��RQH�LQGLYLGXDO���DQG�LQFUHDVHV�WR�D�ODUJH�SRSXODWLRQ�DW�
WKH�RXWHUPRVW�OHYHO����

�

�
�

)LJXUH������0XOWLOHYHO�LQIOXHQFHV�RQ�KHDOWK�EHKDYLRUV�
�

�����6RFLDO�QHWZRUNV�DQG�LWV�DQDO\VLV�
6RFLDO� QHWZRUNV� DQG� VRFLDO� QHWZRUN� DQDO\VLV� DUH� D� GLVWLQFW� DSSURDFK� WR�

FRQFHSWXDOL]LQJ� VRFLDO� JURXSLQJV� DQG� H[DPLQLQJ� VRFLDO� LQIOXHQFH�� ZKLFK� PD\� EH�
SDUWLFXODUO\� VDOLHQW� WR� DGROHVFHQWV� DV� WKH\� VKLIW� IURP� KRPH� DQG� IDPLO\� DV� WKH� PRVW�
VLJQLILFDQW� LQIOXHQFH� WRZDUGV� LQFUHDVHG�DWWHQWLRQ�WR�SHHUV�� �&RQQHFWLRQV�WR�RWKHUV��ERWK�
ZLWKLQ�DQG�RXWVLGH�RI�DQ�HVWDEOLVKHG�JURXS��VHUYH�DQ� LPSRUWDQW�IXQFWLRQ�DV�DGROHVFHQWV�
JR� WKURXJK� WKH� GHYHORSPHQWDO� SURFHVV� RI� HVWDEOLVKLQJ� WKHLU� RZQ� LGHQWLW\� LQ� D� VRFLDO�
FRQWH[W�� � $� VRFLDO� QHWZRUN� DSSURDFK� FDQ� EH� PDSSHG� RQWR� WKH� LQWHUSHUVRQDO��
RUJDQL]DWLRQDO�DQG�FXOWXUDO�OHYHOV�RI�WKH�VRFLDO�HFRORJLFDO�PRGHO�GHVFULEHG�DERYH��DQG�KDV�
GLUHFW�DSSOLFDWLRQ�WR�RQ�OLQH�VRFLDO�QHWZRUNLQJ����

6RFLHWDO�

,QWHUSHUVRQDO�

,QWUDSHUVRQDO�

%HOLHIV�
([SHFWDQFLHV�

$WWLWXGHV�

7HDFKHUV�

)DPLO\�

3HHUV�

&XOWXUH�

3URJUDPV�

2UJDQL]DWLRQDO�LQVWLWXWLRQDO�

3ROLFLHV�� 5HVRXUFHV�

/RFDWLRQ�

$GYHUWLVLQJ��PHGLD�

6RFLDO��

QRUPV�

�

������7D[������

��VXEVLG\�

SROLF\�2WKHU�

FKDUDFWHULVWLFV�
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$� VRFLDO� QHWZRUN� LV� PDGH� XS� RI� LQGLYLGXDOV� �RU� ³QRGHV´�� DQG� FRQQHFWLQJ� WLHV���
&RQQHFWLRQV�FDQ�EH�RI�PDQ\�W\SHV�±�FRPPRQO\� IULHQGVKLS��NLQVKLS��URPDQWLF�RU�VH[XDO�
SDUWQHUVKLSV�� WUXVW� RU� ILQDQFLDO� H[FKDQJH�� � 1HWZRUNV� DUH� W\SLFDOO\� UHSUHVHQWHG�
JUDSKLFDOO\��DV�D�GLDJUDP�RU�PDS�RI�DOO�QRGHV�XQGHU�VWXG\��DQG�DOO�WKHLU�FRQQHFWLQJ�WLHV���
$Q�H[DPSOH�RI�D�FRPSOH[�QHWZRUN�LV�VKRZQ�LQ�)LJXUH������

�

�
)LJXUH�������$Q�H[DPSOH�RI�D�VRFLDO�QHWZRUN�GLDJUDP�

�
6HYHUDO�FKDUDFWHULVWLFV�RI�VRFLDO�QHWZRUNV�DUH�UHOHYDQW�WR�UHVHDUFK�RQ�WKH�VSUHDG�RI�

LQIRUPDWLRQ�DQG�LQIOXHQFH��&RWWHUHOO����������6L]H�LV�D�PHDVXUH�RI�WKH�QXPEHU�RI�QRGHV�LQ�
WKH� QHWZRUN� XQGHU� VWXG\�� DQG� VSHDNV� WR� WKH� SRWHQWLDO� UHDFK� RI� DQ\� QHZ� LGHD� RU�
LQWHUYHQWLRQ�EDVHG�RQ�D�VRFLDO�QHWZRUN�PRGHO���&RPSRVLWLRQ�LV�D�PHDVXUH�RI�WKH�W\SH�RI�
UHODWLRQV� LQ� WKH�QHWZRUN�� IRU� H[DPSOH�� IULHQGV�� IDPLO\�PHPEHUV�RU�EXVLQHVV� DVVRFLDWHV���
'HQVLW\�LV�D�PHDVXUH�RI�WKH�QXPEHU�RI�WLHV�ZLWKLQ�WKH�VRFLDO�QHWZRUN��LW�LV�D�IUDFWLRQ�RI�DOO�
WKH�SRVVLEOH�WLHV�DPRQJ�DOO�QRGHV���'HQVH�QHWZRUNV�FDQ�VSUHDG�LQIRUPDWLRQ�DQG�LQIOXHQFH�
PRUH� HIILFLHQWO\� WKDQ� VSDUVHO\� FRQQHFWHG� QHWZRUNV�� GXH� WR� WKH� KLJKHU� QXPEHU� RI� OLQNV�
DPRQJ� LQGLYLGXDOV�� � 5HDFKDELOLW\� LV� D� PHDVXUH� RI� WKH� QXPEHU� RI� VWHSV� UHTXLUHG� WR�
FRQQHFW� DQ\� WZR� LQGLYLGXDOV� ±� D� FRQFHSW� NQRZQ� LQ� WKH� SRSXODU� FXOWXUH� DV� ³GHJUHHV� RI�
VHSDUDWLRQ�´��,Q�RUGHU�IRU�LQGLYLGXDO�$�WR�LQIOXHQFH�LQGLYLGXDO�%��WKH\�PXVW�EH�UHDFKDEOH�
WKURXJK�VRPH�SDWKZD\�RI�FRQQHFWLRQ�WKURXJK�RWKHU�LQGLYLGXDOV�� �%HWZHHQQHVV�UHIHUV�WR�

1RGH�ZLWK�KLJKHVW�

EHWZHHQQHVV�FHQWUDOLW\�

³&XWSRLQW´�RU�OLDLVRQ�

%ULGJLQJ�WLH�
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WKH�H[WHQW�WR�ZKLFK�DQ�LQGLYLGXDO�OLQNV�RWKHU�LQGLYLGXDOV�RU�VXEQHWZRUNV�LQ�WKH�V\VWHP���
7KRVH�ZLWK�KLJK�³EHWZHHQQHVV´�DUH�NH\�SOD\HUV�LQ�WUDQVPLWWLQJ�LQIRUPDWLRQ�RU�LQIOXHQFH�
DFURVV� WKH� QHWZRUN�� � &HQWUDOLW\� FDQ� EH�PHDVXUHG� LQ� VHYHUDO� GLIIHUHQW� ZD\V�� LQFOXGLQJ�
GHJUHH�FHQWUDOLW\��WKH�QXPEHU�RI�GLUHFW�WLHV�ZLWK�RWKHU�QRGHV�LQ�WKH�QHWZRUN���FORVHQHVV�
FHQWUDOLW\� �D� PHDVXUH� RI� FORVHQHVV� WR� DOO� RWKHUV� LQ� WKH� QHWZRUN�� DQG� EHWZHHQQHVV�
FHQWUDOLW\� �WKH� H[WHQW� WR� ZKLFK� LQGLYLGXDOV� SOD\� D� NH\� UROH� LQ� OLQNLQJ� SRUWLRQV� RI� WKH�
QHWZRUN�DQG�IXQFWLRQ�DV�D�³PLGGOH�PDQ´���

7ZR�DGGLWLRQDO�IHDWXUHV�RI�WKH�VRFLDO�QHWZRUN�PRGHO�EHDU�PHQWLRQLQJ��GXH�WR�WKHLU�
UROH�LQ�WUDQVPLWWLQJ�LQIRUPDWLRQ�� �$�OLDLVRQ�RU�³FXWSRLQW´�RI�D�QHWZRUN�JUDSK�UHSUHVHQWV�
DQ�LQGLYLGXDO�OLQNLQJ�WZR�GLVWLQFW�FOXVWHUV�RI�WKH�QHWZRUN���:KLOH�WKLV�LQGLYLGXDO�GRHV�QRW�
KDYH�D�SDUWLFXODUO\�KLJK�QXPEHU�RI�GLUHFW�WLHV�RU�KLJK�EHWZHHQQHVV��WKLV�QRGH¶V�SRVLWLRQ�
SURYLGHV�D�XQLTXH�DQG�FUXFLDO�OLQN�WR�D�VXEJURXS�ZKLFK�ZRXOG�RWKHUZLVH�EH�LVRODWHG�IURP�
WKH�UHVW�RI�WKH�V\VWHP���/LNHZLVH�³EULGJLQJ�WLHV´�EHWZHHQ�WZR�SOD\HUV�FRQQHFW�SRUWLRQV�RI�
WKH� V\VWHP�� � 'LVVROXWLRQ� RI� WKH� UHODWLRQVKLS� OLQNLQJ� WKHP� ZRXOG� LVRODWH� WKH� RWKHUZLVH�
XQFRQQHFWHG�FOXVWHU�LQ�WKH�XSSHU�ULJKW�SRUWLRQ�RI�)LJXUH������

6RFLDO�LQIOXHQFH�RFFXUV�LQ�VRFLDO�QHWZRUNV�LQ�ERWK�GLUHFW�DQG�LQGLUHFW�ZD\V���'LUHFW�
FRPPXQLFDWLRQ�EHWZHHQ�WZR�FRQQHFWHG�LQGLYLGXDOV�LV�SHUKDSV�WKH�PRVW�REYLRXV�IRUP�RI�
LQIOXHQFH��DQG�DQ�H[DPSOH�RI�DQ�LQWHUSHUVRQDO�IDFWRU�LQ�WKH�VRFLDO�HFRORJLFDO�IUDPHZRUN���
,Q� WKH�UHDOP�RI�DGROHVFHQW�KHDOWK�EHKDYLRU�� WKHVH�RYHUW�PHVVDJHV�FDQ�EH� LQ� WKH� IRUP�RI�
HQFRXUDJHPHQW��WHDVLQJ��RU�SURYLGLQJ�PHDQV��H�J��VKDULQJ�FLJDUHWWHV��±�DOO�RI�ZKLFK�PLJKW�
IDOO� XQGHU� WKH� IDPLOLDU� KHDGLQJ� RI� ³SHHU� SUHVVXUH�´� � 6XFK� H[FKDQJHV� DUH� FRQFUHWH� DQG�
REVHUYDEOH�� WKH\� DUH� WKHUHIRUH� UHODWLYHO\� HDV\� WR� DVVHVV� DQG� WDUJHW� ZLWK� LQWHUYHQWLRQ�
DFWLYLWLHV�� � ,QGLUHFW� LQIOXHQFHV� DUH� IDU� PRUH� VXEWOH�� � $W� WKH� LQWHUSHUVRQDO� OHYHO�� RQH�
QHWZRUN�PHPEHU� FDQ� LQIOXHQFH�DQ�DGMDFHQW�PHPEHU�E\� HVSRXVLQJ�SDUWLFXODU�EHOLHIV� RU�
PRGHOLQJ�QHZ�EHKDYLRUV�LQ�DQ�REVHUYDEOH�VHWWLQJ���(YHQ�ZLWKRXW�DQ\�³SHHU�SUHVVXUH�´�SHU�
VH�� RQH� IULHQG� KHDULQJ� RI� RU� REVHUYLQJ� D� EHKDYLRU� LQ� D� FORVH� SHHU� FDQ� EH� D� SRZHUIXO�
PRWLYDWRU�� WKH� H[FKDQJH� FDQ� VHUYH� WR� LQFUHDVH� IDPLOLDULW\�ZLWK�QHZ�YLHZV�RU�EHKDYLRUV��
UHYLVH� H[SHFWDQFLHV� RI� RXWFRPHV� DVVRFLDWHG� ZLWK� WKH� EHKDYLRU�� RU� SURYLGH� D� FOHDU�
JXLGHOLQH�IRU�ZKDW�LV�QHHGHG�WR�ILW�LQ�RU�PDLQWDLQ�FORVHQHVV�ZLWK�WKLV�SHHU���$W�WKH�EURDGHU�
VRFLHWDO� OHYHOV�� LQGLUHFW� LQIOXHQFH�FDQ�RFFXU�ZKHQ�WKH�VKDUHG�DWWLWXGHV�DQG�EHKDYLRUV�RI�
QHWZRUN�PHPEHUV�FUHDWH�D�VRFLDO�QRUP�RU�DQ�DFFHSWHG�VWDQGDUG�RI�EHKDYLRU���6LPSO\�E\�
SHUFHLYLQJ� ZKDW� ³HYHU\RQH´� GRHV� RU� ZKDW� NH\� RSLQLRQ� OHDGHUV� GR�� LQGLYLGXDOV¶� RZQ�
MXGJPHQWV� RI� WKH� DFFHSWDELOLW\� RU� GHVLUDELOLW\� RI� D� EHKDYLRU� DUH� VKDSHG� DQG� UH�VKDSHG���
,QGLUHFW�LQIOXHQFHV�DUH�PXFK�PRUH�GLIILFXOW�WR�FDSWXUH�±�WKH\�DUH�QRW�GLUHFWO\�REVHUYDEOH�
DQG�LQGLYLGXDOV�W\SLFDOO\�GR�QRW�SHUFHLYH�WKH\�DUH�LQIOXHQFHG�LQ�WKLV�ZD\�DW�DOO���&UHDWLQJ�
LQWHUYHQWLRQV�WR�WDUJHW�WKHVH�LQIOXHQFHV�LV�WKHUHIRUH�PXFK�PRUH�FKDOOHQJLQJ�� �6XFFHVVIXO�
LQWHUYHQWLRQV��KRZHYHU��KDYH�WKH�SRZHU�WR�EH�TXLWH�IDU�UHDFKLQJ��DV�WKH\�FDQ�DSSO\�WR�WKH�
HQWLUH�QHWZRUN�V\VWHP�ZLWKRXW�UHO\LQJ�RQ�WUDQVPLVVLRQ�DFURVV�HDFK�VSHFLILF�QHWZRUN�WLH��

2QH�RI�WKH�FOHDUHVW�DSSOLFDWLRQV�RI�WKH�VRFLDO�QHWZRUN�DQDO\VLV�DQG�PRGHO�WR�SXEOLF�
KHDOWK� LV� WKH� VSUHDG� RI� LQIHFWLRXV� GLVHDVH�� ZKLFK� EHFRPHV� D� XVHIXO� PHWDSKRU� IRU�
FRQFHSWXDOL]LQJ� WKH�VSUHDG�RI�VRFLDO� LQIOXHQFH�� �$Q� LOOXVWUDWLYH�H[DPSOH�FRPHV� IURP�WKH�
ZRUN�RI�.ORYGDKO�DQG�FROOHDJXHV���������ZKR�PDSSHG�D�ODUJH�QHWZRUN�RI�RYHU�����DGXOWV�
WR�GHWHFW� WKH�VSUHDG�RI�+,9� LQ� WKH�&RORUDGR�6SULQJV�DUHD�� � ,Q�DQDO\]LQJ� WKH�FRUH�RI� WKH�
QHWZRUN��WKH�UHVHDUFKHUV�GHWHUPLQHG�WKDW�RQH�RI�WKH�WKUHH�+,9�SRVLWLYH�LQGLYLGXDOV�ZDV�
LQ�WKLV�KLJKO\�FRQQHFWHG�FOXVWHU��DQG�KH�ZDV�DEOH� WR�FRQQHFW�WR�����RWKHU�LQGLYLGXDOV�LQ�
VHYHQ�RU�IHZHU�VWHSV��DQG�PDQ\�ZLWKLQ�WKUHH�VWHSV���GHPRQVWUDWLQJ�WKH�UHDFK�RI�D�VLQJOH�
LQIHFWLRQ� DQG� WKH� SDWKZD\V� RQ� ZKLFK� LW� FRXOG� PRYH� LQ� WKH� DEVHQFH� RI� SUHYHQWLYH�
PHDVXUHV� �VXFK� DV� FRQVLVWHQW� FRQGRP� XVH�� ZKLFK� FRXOG� EUHDN� WKH� ³WLH´� EHWZHHQ�
LQGLYLGXDOV�� �7KH\� IXUWKHU� LGHQWLILHG�D�NH\�DVVRFLDWH�RI� WKH� LQIHFWHG� LQGLYLGXDO�ZKR�ZDV�
ERWK�XQLQIHFWHG�DQG�KDG�D�SDUWLFXODUO\�ODUJH�QXPEHU�RI�QHWZRUN�WLHV���,I�WKH�YLUXV�ZHUH�WR�
VSUHDG�WR�WKLV�LQGLYLGXDO��LW�ZRXOG�KDYH�WKH�SRWHQWLDO�WR�GUDPDWLFDOO\�LQFUHDVH�WKH�VSUHDG�
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WKURXJKRXW� WKH�QHWZRUN�� WKLV� LQGLYLGXDO�� WKH� UHVHDUFKHUV� DUJXHG�� VKRXOG� WKHUHIRUH�EH� D�
IRFDO�SRLQW�RI�LQWHUYHQWLRQ�LQ�RUGHU�WR�SUHYHQW�KLV�LQIHFWLRQ�DQG�IXUWKHU�WUDQVPLVVLRQ�RI�
WKH�YLUXV��

:KLOH� LQIHFWLRXV� GLVHDVHV� WDNH� DGYDQWDJH� RI� ELRORJLFDO� SURFHVVHV� WR� PRYH� DFURVV�
QHWZRUNV��RWKHU�KHDOWK�FRQGLWLRQV�DQG�EHKDYLRUV�FDQ�EH�VLPLODUO\�VSUHDG�WKURXJK�VRFLDO�
SURFHVVHV�� �(SLGHPLRORJLVWV�KDYH�UHFHQWO\�DSSOLHG�VRFLDO�QHWZRUN�WKHRU\�DQG�DQDO\VLV�WR�
WKH� VSUHDG� RI� REHVLW\�� FLJDUHWWH� VPRNLQJ�� DQG� HYHQ� KDSSLQHVV� LQ� D� ODUJH� QHWZRUN� RI�
SDUWLFLSDQWV� LQ� WKH� )UDPLQJKDP�+HDUW� 6WXG\� �&KULVWDNLV� DQG� )RZOHU�� ������ &KULVWDNLV�
DQG�)RZOHU��������)RZOHU�DQG�&KULVWDNLV������D����7KH\�IRXQG�WKDW�REHVLW\�VSUHDGV�RYHU�
WLPH� WKURXJKRXW� VRFLDO� QHWZRUNV� RXW� WR� WKLUG� GHJUHH� FRQWDFWV�� DQG�PDNH� D� FRPSHOOLQJ�
FDVH� IRU� WKH� LQIOXHQFH� RI� IULHQGV� RQ� HDFK� RWKHU�� UDWKHU� WKDQ� VLPLODU� LQGLYLGXDOV� VLPSO\�
EHFRPLQJ� IULHQGV� �)RZOHU� DQG�&KULVWDNLV�� ����E��� � /LNHZLVH�� WKH\� IRXQG� WKDW� QHWZRUN�
SKHQRPHQD� DSSHDU� WR� EH� DW� SOD\� LQ� VPRNLQJ� FHVVDWLRQ�� DV� WKH\� REVHUYHG� VPRNLQJ�
EHKDYLRU� VSUHDGLQJ� WKURXJK� FORVH� DQG�GLVWDQW� VRFLDO� WLHV�� VPRNHUV�TXLWWLQJ� LQ� FOXVWHUHG�
JURXSV�� DQG� VPRNHUV� EHFRPLQJ� LQFUHDVLQJO\� VRFLDOO\� PDUJLQDOL]HG� �&KULVWDNLV� DQG�
)RZOHU���������

$OWKRXJK� VRFLDO�QHWZRUN� UHVHDUFK�KDV� FDSWXUHG�QDWLRQDO� DWWHQWLRQ� LQ� WKH�SDVW� IHZ�
\HDUV��VLPLODU�UHVHDUFK�ZLWK�DGROHVFHQWV�KDV�EHHQ�FRQGXFWHG�IRU�FRQVLGHUDEO\�ORQJHU��DQG�
KDV�D�IDLU�SUHVHQFH� LQ�ERWK�WKH�KHDOWK�DQG�HFRQRPLFV�OLWHUDWXUHV�� �5HVHDUFKHUV�ORQJ�DJR�
LGHQWLILHG� IULHQGV¶� EHKDYLRUV� DV� D� NH\� LQIOXHQFH� RQ� FHUWDLQ� KLJK�ULVN� RU� GHOLQTXHQW�
EHKDYLRUV� VXFK� DV� VXEVWDQFH� XVH� RU� YDQGDOLVP�� ZKLFK� W\SLFDOO\� WDNH� SODFH� LQ� JURXSV���
+RZHYHU�� GLHWLQJ�� XQKHDOWK\� ZHLJKW� FRQWURO� DQG� ELQJH� HDWLQJ� �L�H��� PRUH� SULYDWH�
EHKDYLRUV��KDYH�DOVR�EHHQ�REVHUYHG�WR�VSUHDG�WKURXJK�VRFLDO�WLHV���&UDQGDOO��IRU�H[DPSOH�
��������VWXGLHG�FROOHJH�VRURULWLHV�DQG�IRXQG�WKDW�PHPEHUV¶�ELQJH�HDWLQJ�EHKDYLRUV�JUHZ�
LQFUHDVLQJO\�VLPLODU�WR�WKHLU�IULHQGV¶�EHKDYLRUV�RYHU�WLPH�� �3D[WRQ�DQG�FROOHDJXHV��������
XVHG� VRFLDO� QHWZRUN� DQDO\VLV� WR� LGHQWLI\� ��� IULHQGVKLS� FOLTXHV� DPRQJ� KLJK� VFKRRO�
VWXGHQWV�� DQG� IRXQG� WKDW�ERG\� LPDJH� FRQFHUQV��GLHWDU\� UHVWUDLQW� DQG�GLVRUGHUHG�HDWLQJ�
EHKDYLRUV�ZHUH�PRUH�VLPLODU�ZLWKLQ�WKDQ�EHWZHHQ�IULHQGVKLS�JURXSV����

,Q� UHFHQW� \HDUV�� FRPSUHKHQVLYH� IULHQGVKLS� GDWDEDVHV� DQG� VRSKLVWLFDWHG� DQDO\WLF�
WHFKQLTXHV�KDYH�EHFRPH�DYDLODEOH�WR�DGGUHVV�WKH�SUREOHPV�RI�GLUHFWLRQDOLW\��L�H��IULHQGV�
LQIOXHQFLQJ�RQH�DQRWKHU�YV��VLPLODU� LQGLYLGXDOV�EHFRPLQJ� IULHQGV��DQG�RWKHU�FRQWH[WXDO�
FRQIRXQGLQJ� �L�H�� IULHQGV� EHLQJ� VLPLODUO\� DIIHFWHG� E\� DQ� H[WHUQDO�� HQYLURQPHQWDO�
FKDUDFWHULVWLF�� WKDW� SODJXH�PXFK� RI� WKLV� ERG\� RI�ZRUN�� � $V�ZLWK� DGXOWV�� &KULVWDNLV� DQG�
)RZOHU��������DQG�7URJGRQ�DQG�FROOHDJXHV��������IRXQG�WKDW�ZHLJKW�VWDWXV�LV�FRUUHODWHG�
DQG� VSUHDGV� LQ� QHWZRUNV�� HYHQ� DIWHU� DSSURSULDWHO\� FRQWUROOLQJ� IRU� HQGRJHQRXV� HIIHFWV���
6XEVWDQFH� XVH� UHVHDUFK� LQ� SHHU� QHWZRUNV� KDV� DOVR� EHHQ� UHSOLFDWHG� LQ� DGROHVFHQWV���
5HVHDUFKHUV� KDYH� IRXQG� EHKDYLRUV� FOXVWHUHG� ZLWKLQ� ZHOO�GHILQHG� VRFLDO� ERXQGDULHV��
UHVXOWLQJ� LQ� FKDUDFWHULVWLFV� RI� ³VPRNLQJ´� DQG� ³GULQNLQJ´� VFKRROV�� DQG� KDYH� IRXQG�
VLJQLILFDQW�SHHU�JURXS�HIIHFWV�IRU�DOFRKRO�XVH�LQ�SDUWLFXODU��VXFK�WKDW�VWXGHQWV�DSSHDU�WR�
UHVSRQG�WR�WKH�EHKDYLRUV�RI�WKHLU�SHHUV��&ODUN�DQG�/RKHDF����������7KH�LQIOXHQFH�RI�SHHUV�
LV� FRPSOH[�� KRZHYHU�� DQG� DSSHDUV� WR� JR� EH\RQG� VLPSO\� WKH� SHHUV¶� RZQ� EHKDYLRU���
&KDUDFWHULVWLFV� VXFK� DV� IULHQGVKLS� TXDOLW\�� SHHU� VRFLDO� VWDWXV� DQG� HPEHGGHGQHVV� �WKH�
GHJUHH� WR�ZKLFK� LQGLYLGXDOV� DUH� LQYROYHG� LQ� D� VRFLDO� QHWZRUN�� RI� IULHQGVKLSV� KDYH� DOVR�
EHHQ�DVVRFLDWHG�ZLWK�DGROHVFHQW� VPRNLQJ� LQYROYHPHQW� �(QQHWW� HW� DO�� ������� VXJJHVWLQJ�
WKDW�PDQ\�RWKHU�HOHPHQWV�RI�SHHU�LQIOXHQFH�KDYH�\HW�WR�EH�IXOO\�H[SORUHG��
�

�����$SSOLFDWLRQ�WR�RQOLQH�VRFLDO�QHWZRUNLQJ�VLWHV�
6WURQJ� HYLGHQFH� LV� PRXQWLQJ� UHJDUGLQJ� ³UHDO�OLIH´� VRFLDO� QHWZRUNV� DQG� VRFLDO�

LQIOXHQFHV�RQ�WKH�KHDOWK�VWDWXV�DQG�EHKDYLRUV�RI�\RXQJ�SHRSOH���+RZHYHU��LQ�OHVV�WKDQ�WKH�
SDVW� GHFDGH�� DGROHVFHQWV� KDYH� EHJXQ� XVLQJ� RQ�OLQH� VRFLDO� QHWZRUNLQJ� VLWHV� WR�
FRPPXQLFDWH� ZLWK� RWKHUV� DQG� VKDUH� LQIRUPDWLRQ�� � 7KLV� QHZ� WHFKQRORJ\� UHSUHVHQWV� D�
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EUDQG� QHZ� DUHQD� LQ� ZKLFK� WR� VWXG\� VRFLDO� QHWZRUNV� DQG� VRFLDO� LQIOXHQFHV� RQ� KHDOWK�
EHKDYLRU���7KH�WKHRUHWLFDO�IUDPHZRUNV�GHVFULEHG�DERYH�FDQ�EH�GLUHFWO\�DSSOLHG�WR�WKH�RQ�
OLQH�H[SHULHQFH��DQG�WKHVH�VLWHV�PD\�RIIHU�QHZ�LQVLJKWV�DQG�RSSRUWXQLWLHV�IRU�LQWHUYHQLQJ�
WR�SURPRWH�KHDOWK\�EHKDYLRUV�DPRQJ�\RXWK��

$V�LQ�UHDO�OLIH��UHVHDUFKHUV�KDYH�QRWHG�LQ�UHFHQW�\HDUV�WKDW�DGROHVFHQW�XVHUV�RI�RQ�
OLQH�VRFLDO�QHWZRUNV�RIWHQ�VKDUH�TXLWH�GHWDLOHG�DQG�SHUVRQDO�LQIRUPDWLRQ��LQFOXGLQJ�DERXW�
KHDOWK�EHKDYLRUV��0RUHQR�HW�DO��������:LOOLDPV�DQG�0HUWHQ��������0RUHQR�HW�DO�����������
8VLQJ�DOO� WKH� IHDWXUHV�RI� WKHVH� VLWHV�� \RXQJ�SHRSOH� IUHTXHQWO\�SRVW� LQIRUPDWLRQ� WR� WKHLU�
SURILOHV� DERXW� ULVN\� EHKDYLRUV�� IRU� H[DPSOH�� D� UHFHQW� UHYLHZ� RI� ���\HDU�ROGV¶�0\6SDFH�
SURILOHV�IRXQG�WKDW�����UHIHUHQFHG�VH[XDO�EHKDYLRUV������UHIHUHQFHG�VXEVWDQFH�XVH��DQG�
����UHIHUHQFHG�YLROHQFH��RYHU�KDOI�LQFOXGHG�RQH�RU�PRUH�RI�WKHVH�UHIHUHQFHV��0RUHQR�HW�
DO�����������

,Q� FRQVLGHULQJ� QHZ� VRFLDO� LQIOXHQFHV� ±� RU� QHZ� YHQXHV� IRU� VRFLDO� LQIOXHQFH� ±� RQ�
DGROHVFHQWV¶�KHDOWK�EHKDYLRUV��WKH�VRFLDO�HFRORJLFDO�IUDPHZRUN�FDQ�UHDGLO\�DSSO\�WR�VRFLDO�
QHWZRUNLQJ�VLWHV���(DFK�DVSHFW�FDQ�VSHDN�WR�WUXVW�UHODWLRQVKLSV�LQ�WKH�RQ�OLQH�ZRUOG��FDQ�
LQIOXHQFH�DGROHVFHQWV¶�KHDOWK�EHKDYLRUV�DQG�FDQ�VHUYH�DV�D�SRWHQWLDO�SRLQW�RI�LQWHUYHQWLRQ���
7KH�LQWHUSHUVRQDO�OHYHO�RI�LQIOXHQFH�LV�WKH�PRVW�REYLRXV��DV�LQGLYLGXDO�XVHUV�RI�616�OLQN�
WR�RWKHUV�LQ�WKH�QHWZRUN�E\�LGHQWLI\LQJ�WKHP�DV�³IULHQGV�´�³IROORZHUV�´�HWF���7\SLFDOO\�LW�LV�
WKHVH�LGHQWLILHG�XVHUV�ZKR�KDYH�DFFHVV�WR�DQ�DGROHVFHQW¶V�SURILOH�RU�SDJH��WR�UHDG�PDWHULDO�
RU�SRVW�PHVVDJHV��FRPPHQWV��SKRWR�WDJV��DQG�RWKHU�LQSXW�WKDW�FRXOG�EH�UHOHYDQW�WR�KHDOWK�
RU�EHKDYLRUV�� �6XFK� IHHGEDFN�FDQ�WDNH� WKH�SODFH�RI�UHDO�OLIH�YHUEDO�FRPPHQWDU\�VXFK�DV�
VKDULQJ�LQIRUPDWLRQ��HQFRXUDJLQJ�RU�WHDVLQJ��WR�DFW�GLUHFWO\�RQ�DQ�DGROHVFHQW¶V�EHOLHIV�DQG�
H[SHFWDWLRQV�DERXW�ULVN�EHKDYLRUV����

7KH� VRFLDO� QHWZRUN� VHUYLFH� �616�� LWVHOI� FRXOG� EH� FRQVWUXHG� DV� WKH� RUJDQL]DWLRQDO�
OHYHO� RI� LQIOXHQFH�� DV� LWV� SROLFLHV� DQG� UHVRXUFHV� FDQ� DFW� RQ� LQGLYLGXDOV� LQ� WKDW� VSDFH��
VLPLODU� WR� VFKRRO� RU� RWKHU� LQVWLWXWLRQDO� SROLFLHV�� � 3URKLELWLRQV� DJDLQVW� VH[XDOO\� H[SOLFLW�
SKRWRV�� IRU� H[DPSOH�� PDLQWDLQ� DQ� HQYLURQPHQW� ZKHUH� FHUWDLQ� EHKDYLRUV� DUH� FOHDUO\�
XQDFFHSWDEOH�� � /LNHZLVH�� YLUWXDO� EXPSHU� VWLFNHUV�� JLIWV� RU� RWKHU� GRZQORDGHG� LFRQV� DQG�
VORJDQV��ZKLFK�FDQ�EH�H[FKDQJHG�DPRQJ�XVHUV�DQG�XVHG�WR�GHFRUDWH�SURILOH�SDJHV��RIWHQ�
LQFOXGH�KHDOWK�UHODWHG�FRQWHQW��VXFK�DV�D�PDULMXDQD� OHDI��SOD\ER\�EXQQ\��RU�EHHU�EUDQG�
ORJR���7KH�DYDLODELOLW\�±�RU�QRW�±�RI�YDULRXV�LPDJHV�DOVR�FRQILQHV�WR�VRPH�H[WHQW�WKH�W\SHV�
RI� EHKDYLRUV� ZKLFK� FDQ� EH� GLVSOD\HG� DQG� WKHUHE\� LQGLUHFWO\� SURPRWHG�� � $QRWKHU�
RUJDQL]DWLRQDO� IHDWXUH� LV� SDUWQHUVKLSV� ZLWK� H[WHUQDO� DJHQFLHV� WR� FUHDWH� RU� SURPRWH�
RXWVLGH�DSSOLFDWLRQV��VXFK�DV�RQOLQH�VRFLDO�JDPHV�DYDLODEOH�RQ�)DFHERRN�RU�0\6SDFH�OLNH�
0DILD� :DUV� �6HH� DSSHQGL[��� D� SRSXODU� IHDWXUH� RI� VRPH� VLWHV�� � $OO� RI� WKHVH� H[DPSOHV�
GHPRQVWUDWH�ZD\V� LQ�ZKLFK�WKH�SROLFLHV�RI� WKH�VLWHV� WKHPVHOYHV�FDQ�SURPRWH�RU�UHVWULFW�
LPDJHU\�RU�PHVVDJHV� UHJDUGLQJ�KHDOWK�EHKDYLRUV�� �$W� WKLV� WLPH�� UHVWULFWLRQV�RQ� FRQWHQW�
DUH�IHZ��WKLV�UHSUHVHQWV�D�SRWHQWLDO�IXWXUH�GLUHFWLRQ�IRU�LQWHUYHQLQJ�RQ�KHDOWK� LVVXHV�YLD�
616��

3HUKDSV�WKH�PRVW�VLJQLILFDQW�W\SH�RI�VRFLDO�LQIOXHQFH�LQ�WKH�RQ�OLQH�FRQWH[W�LV�RFFXUV�
DW� WKH� FXOWXUDO� OHYHO�� LQ� WKH� FUHDWLRQ� RI� VRFLDO� QRUPV� RI� EHKDYLRU�� � 7KLV� LV� SDUWLFXODUO\�
JHUPDQH�LQ�WKLV�FDVH��DV�LQGLYLGXDOV�KDYH�WKH�FDSDFLW\�WR�GLUHFWO\�REVHUYH�WKH�SRVWLQJV�RI�
DOO�RWKHU�LQGLYLGXDOV�ZLWKLQ�WKHLU�QHWZRUN��DV�ZHOO�DV�WKH�H[FKDQJHV�DERXW�WKHVH�PDWHULDOV�
PDGH�E\�RWKHU�XVHUV��LQFOXGLQJ�WKRVH�RXWVLGH�WKHLU�RZQ�SHUVRQDO�QHWZRUN���)RU�H[DPSOH��
D�SRVWHG�SKRWR�RI�$GROHVFHQW�$�GULQNLQJ�EHHU�DW�D�SDUW\�PD\�EH�YLVLEOH�WR�$GROHVFHQW�%��
DORQJ� ZLWK� FRPPHQWV� E\� RWKHU� IULHQGV� RI�$� ZKLFK�PLJKW� FRQYH\� WKH� IXQ� RI� WKH� SDUW\��
SRSXODULW\��FRROQHVV�RU�³LQ�JURXS´�VWDWXV�RI�$GROHVFHQW�$���,Q�WKLV�ZD\��LW�LV�QRW�RQO\�WKH�
SRVWHG�SKRWR�RI�D�VLQJOH�IULHQG�WKDW�FDQ�EH�LQIOXHQWLDO�DW�DQ�LQWHUSHUVRQDO�OHYHO��EXW�DOVR�
WKH�IHHGEDFN�FROOHFWHG�IURP�OLQNHG�QHWZRUNV�ZKLFK�FUHDWH�D�SRZHUIXO�LPDJH�RI�\RXWK�OLIH���
8ELTXLWRXV�LPDJHV�RI�SHHUV�HQJDJLQJ�LQ�DQ\�EHKDYLRU�FUHDWH�D�VRFLDO�H[SHFWDWLRQ�DURXQG�
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WKDW�EHKDYLRU�±�WKH�LGHD�WKDW�³HYHU\RQH¶V�GRLQJ�LW´�±�ZKLFK�WKHQ�FRQWULEXWHV�WR�XSWDNH�RI�
WKDW�VDPH�EHKDYLRU��%HUNRZLW]���������

2Q�OLQH� VRFLDO� QHWZRUN� UHVHDUFK� LV� D� QDWXUDO� H[WHQVLRQ� RI� H[LVWLQJ� VRFLDO� QHWZRUN�
PRGHOLQJ�� EXW�ZLWK� D� KLJKHU� GHJUHH� RI� FRPSOH[LW\�� � )LUVW�� LQ� UHDO�ZRUOG� VRFLDO� QHWZRUN�
DQDO\VLV� ZLWK� \RXQJ� SHRSOH�� IULHQGV� DUH� W\SLFDOO\� QRPLQDWHG� IURP� D� XQLYHUVH� RI�
SRVVLELOLWLHV� �QDPHV�RQ�D�VFKRRO�URVWHU�� IRU�H[DPSOH��� �'DWD�DUH�FROOHFWHG� IURP�DV�PDQ\�
QHWZRUN�PHPEHUV�DV�DUH�DYDLODEOH�DQG�OLQNV�ZLWKLQ�WKLV�XQLYHUVH�DUH�PDSSHG���3XEOLVKHG�
VWXGLHV� RI� KXQGUHGV� RU� SHUKDSV� WKRXVDQGV� RI� QHWZRUNHG� LQGLYLGXDOV� DUH� W\SLFDO�� DQG�
HVWDEOLVKLQJ�GLVFUHWH�QHWZRUNV��H�J�� LQ�GLIIHUHQW�VFKRRO�GLVWULFWV�� LV�SRVVLEOH�� � ,Q�RQ�OLQH�
VRFLDO�QHWZRUNV��KRZHYHU�� WKH�QXPEHU�RI� IULHQGV�RU� IROORZHUV�FDQ�EH�PXFK�KLJKHU��DQG�
WKH\�DUH�QRW�ERXQGHG�E\�VFKRRO��DJH�JURXS��JHRJUDSK\�RU�RWKHU�FOXVWHULQJ�IDFWRU���:KLOH�
WKH�DYHUDJH�)DFHERRN�XVHU��DFURVV�DJH�JURXSV��KDV�����QHWZRUNHG�IULHQGV��WKLV�QXPEHU�LV�
PXFK�KLJKHU�IRU�DGROHVFHQWV�ZKR�PD\�FODLP�KXQGUHGV�RI�IULHQGV��DV�D�ODUJH�SURSRUWLRQ�RI�
WKHLU� VRFLDO�XQLYHUVH� LV� WHFK�VDYY\�DQG�SUHVHQW�RQ�OLQH�� DQG� WKLV� W\SH�RI�SRSXODULW\� FDQ�
FRQIHU� VWDWXV�� � &RQWUDVWHG� ZLWK� UHDO�ZRUOG� QHWZRUN� UHVHDUFK� LQ� ZKLFK� LQGLYLGXDOV� DUH�
DVNHG� WR� QDPH�� W\SLFDOO\�� ����� IULHQGV�� RQOLQH� VRFLDO� QHWZRUN� PDSSLQJ� JURZV�
H[SRQHQWLDOO\�PRUH�FRPSOLFDWHG�DQG�FKDOOHQJLQJ�� �%XW�WKLV�GRPDLQ�RIIHUV�DGYDQWDJHV�DV�
ZHOO�� �:KHUH�SUHYLRXV� UHVHDUFK�PD\� UHO\� VLPSO\�RQ� IULHQGVKLS�QRPLQDWLRQV�RU�SHUKDSV�
PRUH� QXDQFHG� FKDUDFWHULVWLFV� VXFK� DV� IULHQGV¶� VWDWXV�� XVLQJ� RQ�OLQH� GDWD� PLQLQJ�

WHFKQLTXHV�SURYLGHV�LQVLJKW�LQWR�ZKLFK�FRQQHFWLRQV�DUH�PRVW�VDOLHQW�WR�DQ�LQGLYLGXDO��IRU�
H[DPSOH�� E\� IUHTXHQF\� RI� DQG� WLPH� VSHQW� YLHZLQJ� RWKHUV¶� FRQWHQW�� RU� H[FKDQJLQJ�
IHHGEDFN�� DQG� PD\� WKHUHIRUH� EH� PRVW� LQIOXHQWLDO�� � 'LUHFW� DQDO\VLV� RI� WKH� FRQWHQW� RI�
FRPPHQWV�� IHHGEDFN� RU� SKRWRV� �DV� GHWDLOHG� LQ� 6HFWLRQ� ��� SURYLGHV� DQ� DGGLWLRQDO�
RSSRUWXQLW\� WR� JDLQ� LQVLJKW� LQWR� WKH� PHFKDQLVPV� RI� LQIOXHQFH� ZKLFK� DUH� QRW� XVXDOO\�
DYDLODEOH�LQ�UHDO�ZRUOG�QHWZRUN�UHVHDUFK��
�
3RVVLELOLWLHV�IRU�XVLQJ�RQ�OLQH�VRFLDO�QHWZRUNLQJ�WR�LQIOXHQFH�DGROHVFHQW�
KHDOWK�EHKDYLRUV�

,Q� WKLV�VHFWLRQ�ZH�VXPPDUL]H� WKUHH� W\SHV�RI� LQWHUYHQWLRQ�VWUDWHJLHV�ZKLFK�UHO\�RQ�
VRFLDO� LQIOXHQFH� DQG� KDYH� EHHQ� LPSOHPHQWHG�ZLWK� \RXQJ� SHRSOH�� � )RU� HDFK��ZH� EULHIO\�
GHVFULEH� WKH� DSSURDFK�� HYLGHQFH� RI� LWV� HIIHFWLYHQHVV�� DQG� ZD\V� LQ� ZKLFK� LW� FRXOG� EH�
DGDSWHG�IRU�XVH�LQ�WKH�616�VHWWLQJ��

3HHU�HGXFDWLRQ� LV�D� WKHRUHWLFDOO\�JURXQGHG�DSSURDFK�WR�UHDFKLQJ�DGROHVFHQWV�ZLWK�
KHDOWK� LQIRUPDWLRQ�� ZKLFK� HPSOR\V� DGROHVFHQWV� WKHPVHOYHV� DV� VRXUFHV� RI� KHDOWK�
LQIRUPDWLRQ� DQG� PRGHOV� RI� KHDOWK\� EHKDYLRU� �2FKLHQJ�� ������� � ,W� LV� RIWHQ� XVHG� DV� D�
FRPSRQHQW� RI� D� PRUH� FRPSUHKHQVLYH� HGXFDWLRQDO� SURJUDP�� DQG� KDV� PRVW� FRPPRQO\�
EHHQ�DSSOLHG�WR�VH[XDOLW\�HGXFDWLRQ�DQG�+,9�SUHYHQWLRQ��6DZ\HU�HW�DO��������2FKLHQJ�HW�
DO�� ������ (EUHR� HW� DO�� ������� � 3HHU� HGXFDWRUV� DUH�� LGHDOO\�� ZHOO�UHVSHFWHG� DQG� FHQWUDO�
ILJXUHV� LQ�WKH�VRFLDO�QHWZRUN��HQDEOLQJ�WKHP�WR�FRQQHFW�GLUHFWO\�ZLWK�D�ODUJH�QXPEHU�RI�
SHHUV�DQG�XVH�WKHLU�VWDWXV�WR�HQKDQFH�WKH�LQIOXHQFH�RI�WKHLU�PHVVDJH���8QIRUWXQDWHO\��SHHU�
HGXFDWLRQ� SURJUDPV� DUH� GLIILFXOW� WR� HYDOXDWH� LQ� LVRODWLRQ� IURP� RWKHU� HGXFDWLRQDO�
DFWLYLWLHV��5HVHDUFK�KDV�VKRZQ��KRZHYHU��WKDW�WKH�JUHDWHVW�HIIHFW�RI�SHHU�HGXFDWLRQ�HIIRUWV�
DSSHDUV� WR� EH� RQ� WKH� HGXFDWRUV� WKHPVHOYHV� �.RPUR� DQG� 3HUU\�� ������ 6KLQHU�� ������
+DUGHQ�HW�DO��������.DUFKHU�HW�DO����������,Q�DQ�RQ�OLQH�FRQWH[W��WKHQ��ZH�PLJKW�H[SHFW�D�
VLPLODU�SURFHVV�� �$IWHU�LGHQWLI\LQJ�NH\�LQGLYLGXDOV�ZKR�DUH�ZLGHO\�IROORZHG��IULHQGHG��RU�
RWKHUZLVH� DSSHDU� WR� KROG� WKH� WUXVW� RI� WKH� SHHU� QHWZRUN�� LQWHUYHQWLRQ� UHVHDUFKHUV� FDQ�
HPSOR\� WKHP� ±� DV� WKH\� GR� LQ� UHDO�ZRUOG� VHWWLQJV� ±� WR� VKDUH� KHDOWK� LQIRUPDWLRQ�� DQG�
SURPRWH�DQG�PRGHO�KHDOWK\�EHKDYLRUV���)RU�H[DPSOH��RQ�OLQH�SHHU�HGXFDWRUV�PLJKW�SRVW�
KHDOWK�UHODWHG� LQIRUPDWLRQ�RQ� WKHLU� RZQ�SURILOH�� VWDWXV�XSGDWH�RU�EORJ�� RU�FRPPHQW�RQ�
WKH� LPDJHV� DQG�PHVVDJHV� RQ� RWKHUV¶� SDJHV�� � 7KLV� DSSURDFK� XVHV� WKH� VRFLDO� QHWZRUN� WR�
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DIIHFW�ERWK�WKH�LQWHUSHUVRQDO�OHYHO�RI�LQIOXHQFH�DV�ZHOO�DV�WKH�VRFLDO�QRUPV�DURXQG�KHDOWK�
EHKDYLRUV����

6RFLDO�QRUPV�LQWHUYHQWLRQV��%HUNRZLW]��������VHHN�WR�FRUUHFW�PLVSHUFHSWLRQV�DERXW�
WKH� SUHYDOHQFH� RI� ULVN� EHKDYLRUV� LQ� D� VRFLDO� VHWWLQJ�� SDUWLFXODUO\� EHKDYLRUV� WKDW� DUH�
FRPPRQO\�RYHUHVWLPDWHG��VXFK�DV�ELQJH�GULQNLQJ�DQG�KLJK�ULVN�VH[XDO�SUDFWLFHV��3HUNLQV�
DQG�:HFKVOHU�� ������ /LFFLDUGRQH�� ������ 6FKROO\� HW� DO�� ������� � 7KHVH� LQWHUYHQWLRQV� DUH�
EDVHG�RQ�WKH�SUHPLVH�WKDW�\RXQJ�SHRSOH�DGRSW�EHKDYLRUV�WKH\�EHOLHYH�ZLOO�KHOS�WKHP�ILW�
LQWR�D�VRFLDO�JURXS�RU�VHWWLQJ��H�J��FROOHJH�FDPSXV���DQG�WKDW�D�PRUH�UHDOLVWLF�SHUFHSWLRQ�
RI� EHKDYLRUV� �L�H�� QRW� HYHU\RQH¶V� GRLQJ� LW�� ZLOO� UHGXFH� WKHLU� XSWDNH�� � 6RFLDO� QRUPV�
LQWHUYHQWLRQV� W\SLFDOO\�SURYLGH� IHHGEDFN�DERXW� ULVN�EHKDYLRU�XVLQJ�D�ZHE�EDVHG� IRUPDW�
�LQFOXGLQJ� H�PDLO��� LQ�SHUVRQ� RU� JURXS� VHVVLRQV�� RU� D� FRPPXQLW\�ZLGH� FDPSDLJQ��
(IIHFWLYHQHVV� LQ� UHDO�OLIH� VHWWLQJV�KDV�EHHQ�PL[HG��ZLWK�JUHDWHU� HIIHFWV� VHHQ� IRU� VSHFLILF�
W\SHV� RI� QRUPDWLYH� IHHGEDFN� DQG� VRPH� EHKDYLRUV� EXW� QRW� RWKHUV� �:HUFK� HW� DO�� ������
6FKROO\�HW�DO��������3HUNLQV�DQG�&UDLJ��������0RULHUD�HW�DO����������7KHVH�PHWKRGV�FRXOG�
HDVLO\�EH� DSSOLHG� LQ� D�616� VHWWLQJ��EXLOGLQJ�RQ� UHVHDUFK�GHPRQVWUDWLQJ� WKDW�ZHE�EDVHG�
SHUVRQDOL]HG�QRUPDWLYH�IHHGEDFN�LV�DQ�HIIHFWLYH�VWUDWHJ\�ZLWK�\RXQJ�SHRSOH��0RUHLHUD�HW�
DO����������7KLV�IHHGEDFN�FDQ�FRPH�IURP�KHDOWK�SURIHVVLRQDOV�RU�RWKHU�QHWZRUN�PHPEHUV�
ZKR� DUH� OLQNHG� WR� DGROHVFHQW� XVHUV�� ZLWK� DWWHQWLRQ� WR� FDUHIXO� GHVLJQ� DQG� WDLORULQJ� RI�
PHVVDJHV� LQ� RUGHU� WR� EH� FUHGLEOH� DQG� WUXVWZRUWK\� LQ� WKLV� SRSXODWLRQ�� � $GGLWLRQDOO\��
VLGHEDU�DGYHUWLVLQJ�FRXOG�LQFOXGH�QRUPDWLYH�LQIRUPDWLRQ�DERXW�KHDOWK�EHKDYLRUV��DQG�EH�
WDUJHWHG� WR� WKRVH� SURILOHV� ZKHUH� KLJK� ULVN� KHDOWK� EHKDYLRU� FRQWHQW� LV� GHWHFWHG� ±� RU� WR�
WKRVH�ZKR�VSHQG�WLPH�YLHZLQJ�SURILOHV�ZKHUH�VXFK�FRQWHQW�LV�GHWHFWHG����

'LUHFW�FRPPXQLFDWLRQ�IURP�DQ�DXWKRULW\�ILJXUH��KHDOWK�SURIHVVLRQDO�RU�WHDFKHU�LV�D�
VWDSOH� RI� KHDOWK� HGXFDWLRQ�� EDVHG� RQ� WKH� SUHPLVH� WKDW� KDYLQJ� NQRZOHGJH� DERXW� KHDOWK�
LVVXHV�LV�QHFHVVDU\��EXW�QRW�VXIILFLHQW��WR�HVWDEOLVK�KHDOWK\�EHKDYLRUV�� �&ODVVURRP�EDVHG�
KHDOWK� HGXFDWLRQ� LV� URXWLQHO\� XVHG� WR� SURPRWH� KHDOWK\� GLHWDU\� LQWDNH�� FDUGLRYDVFXODU�
KHDOWK�� SHUVRQDO� VDIHW\�� DQG� SUHYHQWLRQ� RI� VXEVWDQFH� XVH�� WHHQ� SUHJQDQF\� DQG� VH[XDOO\�
WUDQVPLWWHG� LQIHFWLRQV�� � ,Q�DGGLWLRQ�WR�FODVVURRP�WHDFKHUV�� WKH�ZHOO�NQRZQ�'UXJ�$EXVH�
5HVLVWDQFH�(GXFDWLRQ��'�$�5�(���SURJUDP��IRU�H[DPSOH��XVHV�SROLFH�RIILFHUV�DV�LQVWUXFWRUV�
WR�ZDUQ�VWXGHQWV�RI�WKH�GDQJHUV�RI�VXEVWDQFH�XVH��+DPPRQG�HW�DO����������7KLV�DSSURDFK�
KDV� EHHQ� WULHG� LQ� DQ� RQ�OLQH� FRQWH[W�� ZLWK� SURPLVLQJ� UHVXOWV�� �0RUHQR� DQG� FROOHDJXHV�
�����E��LGHQWLILHG�0\6SDFH�XVHUV�ZLWK�SXEOLF�SURILOHV�ZKLFK�LQFOXGHG�UHIHUHQFHV�WR�VH[�
DQG�RU� VXEVWDQFH� XVH�� ZLWK� ORZ�VHFXULW\� VHWWLQJV�� � 7KH\� VHQW� D� EULHI� H�PDLO� PHVVDJH�
QRWLQJ�WKH�SXEOLF�QDWXUH�RI�WKHVH�UHIHUHQFHV�DQG�VXJJHVWLQJ�WKDW�WKH�XVHU�UHYLVH�KLV�KHU�
SDJH�WR�EHWWHU�SURWHFW�SULYDF\��WKH�UHVHDUFKHUV�IRXQG�VLJQLILFDQW�SURWHFWLYH�FKDQJHV�DW���
PRQWK�IROORZ�XS�� �([SDQGLQJ�WKLV� W\SH�RI�DSSOLFDWLRQ�WR� LQFOXGH�RWKHU�VDOLHQW�DXWKRULW\�
ILJXUHV��RSLQLRQ�OHDGHUV�RU�616�ZHEPDVWHUV��DV�ZHOO�DV�FDSLWDOL]LQJ�RQ�WKH�OLQNHG�QHWZRUN�
VWUXFWXUH��L�H��LQWHUYHQLQJ�ZLWK�VHYHUDO�NH\�DFWRUV�LQ�WKH�QHWZRUN�WR�PD[LPL]H�UHDFK�DQG�
FKDQJH�QRUPV��FRXOG�SURYH�HYHQ�PRUH�HIIHFWLYH�DW�FKDQJLQJ�DGROHVFHQW�EHKDYLRUV��
�
�
6HFWLRQ����0RGHOLQJ�7UXVW�LQ�2QOLQH�6RFLDO�1HWZRUNV�IRU�$GROHVFHQW�+HDOWK�

�
����� �2YHUDOO�IUDPHZRUN�
,Q�WKLV�VHFWLRQ�ZH�GHVFULEH�RXU�UHVHDUFK�IUDPHZRUN�WR�PRGHO�WUXVW�LQ�RQOLQH�VRFLDO�

QHWZRUNV��DLPHG�DW�XQGHUVWDQGLQJ�DGROHVFHQW�KHDOWK�EHKDYLRU��7KH�RYHUDOO�IUDPHZRUN�LV�
GHVFULEHG�LQ�)LJXUH������ZKLFK�VKRZV�VRPH�RI�WKH�RQOLQH�VRFLDO�QHWZRUNLQJ�VLWHV�WKDW�DUH�
SRSXODU� ZLWK� DGROHVFHQWV� LQ� JHQHUDO�� 7KHVH� FDQ� EH� XVHG� WR� FROOHFW� VHOI�UHSRUWHG� XVHU�
SURILOH� LQIRUPDWLRQ� RQ� DJH�� VRFLDO� LQWHUDFWLRQV�� VWDWXV� XSGDWHV�� SRVWV� ��
FRPPXQLFDWLRQ�WH[W� H[FKDQJHV�� OLVW� RI� IULHQGV� DQG� OLVW� RI� DIILOLDWHG� FRPPXQLWLHV� RU�
EORJJHUV��,Q�VHFWLRQ������ZH�EULHIO\�GHVFULEH�D�JHQHUDO�GDWD�FROOHFWLRQ�SURFHVV�IURP�RQOLQH�
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VRFLDO� QHWZRUNV�� $OO� SXEOLFO\� GLVSOD\HG� VHFWLRQV� RI� WKH�ZHE� SDJHV� FDQ� EH� FROOHFWHG� DQG�
HYDOXDWHG��H�J��VH[XDO�EHKDYLRU�GLVSOD\��H�J���SHUVRQDO�VH[XDO�SUHIHUHQFH��VHOI�GLVFORVXUHV�
RI� VH[XDO� H[SHULHQFHV�� SLFWXUHV� RI� SURILOH� RZQHU� LQ� XQGHUJDUPHQWV� DQG� GRZQORDGHG�
VH[XDOO\�VXJJHVWLYH�LFRQV�VXFK�DV�3OD\ER\�EXQQLHV�DQG�VR�RQ���VXEVWDQFH�XVH�GLVSOD\��H�J���
SLFWXUHV��EORJV��OLVWV�RI�IDYRULWHV��DQG�GRZQORDGHG�LFRQV�IRU�GLVSOD\�DOFRKRO�XVH��WREDFFR�
XVH�� RU� GUXJ� XVH�� DQG� KHDOWK\� EHKDYLRU� GLVSOD\� �H�J��� FKXUFK�UHOLJLRQ� LQYROYHPHQW� RU�
VSRUWV�KREE\�UHODWHG�SLFWXUHV��EORJV�DQG�OLQNV����
�

�

'DWD�FROOHFWLRQV

�%DVLF�XVHU�SURILOHV

�3K\VLFDO�FRQGLWLRQV

�0HGLFDO�UHFRUGV�

�LI�SRVVLEOH�

&RPSXWDWLRQDO�WUXVW�PRGHO
�$QDO\]LQJ�VRFLDO�LQWHUDFWLRQV

�$QDO\]LQJ�WKH�UHODWLRQVKLS�EHWZHHQ�

VRFLDO�LQWHUDFWLRQ�DQG�KHDOWK�EHKDYLRU

�0HDVXULQJ�WUXVW�DPRQJ�XVHUV

�,GHQWLI\�NH\�LQIOXHQWLDO�XVHUV

�([WUDFW�KHDOWK�ULVN\�FRPPXQLWLHV

�3UHGLFW�WUXVW�OLQN��YDOXHV

,PSURYH�KHDOWK�EHKDYLRUV

E\�LQFUHDVLQJ�VRFLDO�LQWHUDFWLRQV�LQ�

WUXVWZRUWK\�FRPPXQLWLHV

�6HOI�UHSRUW�XVHU�SURILOHV

�6RFLDO��LQWHUDFWLRQV�ORJ�
�&RPPXQLFDWLRQ��WH[WLQJ�ORJ

�)ULHQGV�OLVW

�&RPPRQ�FRPPXQLW\�OLVWV

�
�

)LJXUH������$�UHVHDUFK�IUDPHZRUN�
�

,I� LW� LV� SRVVLEOH� WR� FROOHFW� LQIRUPDWLRQ� UHJDUGLQJ� SHUVRQDO� SK\VLFDO� FRQGLWLRQ� RU�
PHGLFDO�UHFRUGV�DERXW�XVHUV�IURP�RQOLQH�VRFLDO�QHWZRUNV��ZH�FDQ�GR�D�GHHSHU�DQDO\VLV�RI�
KRZ�VRFLDO� LQWHUDFWLRQV� IURP�RQH¶V�SHHU� JURXS�RU� WUXVWZRUWK\� DFTXDLQWDQFHV�RU� IULHQGV�
DIIHFW� DGROHVFHQW� KHDOWK� EHKDYLRU� DQG� SK\VLFDO� KHDOWK� FRQGLWLRQ�� ,Q� VHFWLRQ� ����� ZH�
GHVFULEH�GLIIHUHQW�FRPSXWDWLRQDO�WHFKQLTXHV�ZKLFK�FDQ�EH�XVHG�RQ�GLIIHUHQW�W\SHV�RI�GDWD�
�WH[W��SKRWRV��OLQNV�HWF��IURP�YDULRXV�VRFLDO�QHWZRUN�VHUYLFHV�DQG�WKH�LQVLJKWV�WKDW�FDQ�EH�
JOHDQHG�IURP�WKHP���

7KH�ILUVW�WDVN�LQ�RXU�IUDPHZRUN�LV�GDWD�FROOHFWLRQ��ZKLFK�LV�WKHQ�XVHG�WR�GHYHORS�D�
FRPSXWDWLRQDO� WUXVW� PRGHO�� 6LQFH� ZH� XWLOL]H� WKHVH� VRFLDO� QHWZRUNV� DV� D� QHZ� ZD\� WR�
LQWHUYHQH�DQG�LPSURYH�DGROHVFHQW�KHDOWK��D�WUXVW�PRGHO�LQ�RQOLQH�VRFLDO�QHWZRUNV�VKRXOG�
EH� FRQVWUXFWHG� E\� FRQVLGHULQJ� VRFLDO� LQWHUDFWLRQ� DURXQG� KHDOWK�UHODWHG� H[SHULHQFHV��
NQRZOHGJH� DQG� DIILOLDWLRQ� ZLWK� KHDOWK� FRPPXQLWLHV�� 7KXV�� ZH� FRQVLGHU� UHOHYDQW� GDWD�
DYDLODEOH�WR�XV�OLNH�SXEOLF�SURILOHV�DQG�VRFLDO�LQWHUDFWLRQV�LQ�RQOLQH�VRFLDO�QHWZRUNV�DQG�
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GLVFRYHU� WKH� SRVLWLYH� DQG� QHJDWLYH� LPSDFW� RI� WKH� SRVVLEOH� VRFLDO� LQWHUDFWLRQ� RQ� KHDOWK�
EHKDYLRU�� *LYHQ� VRFLDO� LQWHUDFWLRQ� WKDW� FDQ� LPSOLFLWO\� RU� H[SOLFLWO\� VKRZ� D� VWURQJ�
UHODWLRQVKLS� ZLWK� DGROHVFHQW� KHDOWK� EHKDYLRU�� D� GHJUHH� RI� WUXVW� DPRQJ� XVHUV� FDQ� EH�
PHDVXUHG� E\� WKH� IROORZLQJ� DSSURDFKHV�� JDPH�WKHRUHWLFDO� DSSURDFKHV�� UHIHUUDO� QHWZRUN�
DSSURDFKHV�� EHOLHI�RULHQWHG� DSSURDFKHV�� DJHQW�EDVHG� DSSURDFKHV�� SURSDJDWLRQ�
DSSURDFKHV� HWF�� ,Q� VHFWLRQ� ����� ZH� H[SODLQ� YDULRXV� WUXVW� SUHGLFWLRQ� DQG� SURSDJDWLRQ�
DSSURDFK��,Q�VHFWLRQ������)DFHERRN�DQG�7ZLWWHU�DUH�XVHG�DV�FDVH�VWXGLHV�DQG�ZH�H[SODLQ�
ZKDW�NLQG�RI�VRFLDO�LQWHUDFWLRQV�FDQ�EH�XVHG�DV�JRRG�LQGLFDWRUV�RI�KHDOWK\�EHKDYLRU���

$� WUXVW�PRGHO�EHWZHHQ�WZR� LQGLYLGXDOV�FDQ�GHVFULEH�KRZ�VWURQJO\�D�SHUVRQ�WUXVWV�
DQRWKHU�SHUVRQ�RQ�KHDOWK�UHODWHG�H[SHULHQFH��RSLQLRQ�RU�NQRZOHGJH�DQG�KRZ�DFWLYHO\�D�
SHUVRQ� LV� LQWHUHVWHG� LQ� DQRWKHU� SHUVRQ� ZLWK� UHVSHFW� WR� VKDUHG� H[SHULHQFHV� UHJDUGLQJ�
KHDOWK�EHKDYLRU��*LYHQ� WKLV� LQIRUPDWLRQ�� WKH� WUXVW�QHWZRUN� FDQ�EH�XVHG� WR� LGHQWLI\�NH\�
LQIOXHQWLDO�XVHUV�RU�RSLQLRQ�OHDGHUV�WR�LQFUHDVH�SRVLWLYH�LQIOXHQFH�RQ�KHDOWK�EHKDYLRU�RU�WR�
H[WUDFW�KHDOWK\�RU�XQKHDOWK\�DGROHVFHQW�FRPPXQLWLHV��7KLV�LV�H[SODLQHG�LQ�PRUH�GHWDLO�DV�
DSSOLFDWLRQ�RI�WUXVW�QHWZRUN�LQ�VHFWLRQ����
�

�����&ROOHFWLQJ�GDWD�IURP�RQOLQH�VRFLDO�QHWZRUNV�
2QOLQH� VRFLDO� QHWZRUNV� FDQ� EH� RI� YDULRXV� W\SHV�� 7KH\� FDQ� UDQJH� IURP� VRFLDO�

QHWZRUNLQJ� ZHEVLWHV� OLNH� )DFHERRN� RU� 0\6SDFH� ZKLFK� DUH� H[SOLFLWO\� GHVLJQHG� IRU� WKLV�
SXUSRVH� WR� PLFUREORJJLQJ� ZHEVLWH� OLNH� 7ZLWWHU� ZKHUH� WKH� VRFLDO� QHWZRUNV� FDQ� EH�
FRQVWUXFWHG� E\� KRZ� XVHUV� UHVSRQG� WR� HDFK� RWKHU� DQG� KRZ� WKH\� ³IROORZ´� HDFK� RWKHU��
$GGLWLRQDOO\� VRPH� EORJJLQJ� ZHEVLWHV� OLNH� /LYH-RXUQDO� DOVR� KDYH� D� VRFLDO� QHWZRUNLQJ�
FRPSRQHQW��<HW�DQRWKHU�FDWHJRU\�RI�VRFLDO�QHWZRUNV�DUH�VRFLDO�QHWZRUNV�IRUPHG�E\�RQOLQH�
PHVVDJLQJ� VHUYLFHV� OLNH�$2/�0HVVHQJHU��061�/LYH�0HVVHQJHU�� HWF�� $OO� WKHVH� GLIIHUHQW�
RQOLQH�VRFLDO�QHWZRUNV�UHSUHVHQWV�GLIIHUHQW� W\SHV�RI�VRFLDO�QHWZRUNV�ZLWK�UHVSHFW� WR� WKH�
NLQG�RI�LQWHUDFWLRQV�WKDW�SHRSOH�FDQ�KDYH�H�J���LQ�FDVH�RI�LQVWDQW�PHVVDJLQJ�QHWZRUNV�WKH�
LQWHUDFWLRQ� EHWZHHQ� WKH� XVHUV� LV� PRVWO\� V\QFKURQRXV�� PRVWO\� VLPXOWDQHRXV� DQG�
LQVWDQWDQHRXV��2Q�WKH�RWKHU�KDQG�LQ�FDVH�RI�2QOLQH�6RFLDO�1HWZRUN�6HUYLFH�ZHEVLWHV�OLNH�
0\6SDFH� DQG� )DFHERRN� WKH� LQWHUDFWLRQ� EHWZHHQ� WKH� XVHUV� LV� DV\QFKURQRXV�� 6RPH�ZHE�
VHUYLFHV�OLNH�)DFHERRN�KDYH�WULHG�WR�EULQJ�YDULRXV�DVSHFWV�RI�FRPPXQLFDWLRQ�WRJHWKHU�E\�
LQWURGXFLQJ� OLYH� FKDW� DV� D� IHDWXUH� RQ� WKHLU� ZHEVLWH� LQ� DGGLWLRQDO� WR� RWKHU� W\SHV� RI�
PHVVDJHV��+HUH�ZH�JLYH�DQ�RYHUYLHZ�RI�WZR�GLIIHUHQW�W\SHV�RI�RQOLQH�VRFLDO�QHWZRUNV�IRU�
ZKLFK� LW� LV� SRVVLEOH� WR� FROOHFW� GDWD� RII� WKH� LQWHUQHW� DQG� WKHQ� DQDO\]H� LW� WR�PDNH� XVHIXO�
LQIHUHQFHV�DERXW�WKH�XVHUEDVH��

:KLOH�WKHUH�LV�SRWHQWLDOO\�D�YHU\�ULFK�UHVHUYRLU�RI�LQIRUPDWLRQ�SUHVHQW�DERXW�XVHUV�RI�
RQOLQH� VRFLDO�QHWZRUNV�DQG� WKHLU� IULHQGV�� WKH� DYDLODELOLW\�RI� WKH�GDWD� IRU� WKH�SXUSRVH�RI�
DQDO\VLV� LV� OLPLWHG� IRU� D� QXPEHU� RI� UHDVRQV�� 7KXV� RQH� RI� WKH� IRUHPRVW� LVVXHV� ZLWK�
DQDO\]LQJ�GDWD�IURP�RQOLQH�VRFLDO�QHWZRUNV�LV�DFFHVVLQJ�WKH�GDWD�LWVHOI��FRPSDQLHV�ZKLFK�
DUH�UXQQLQJ�WKHVH�ZHEVLWHV�GR�QRW�ZDQW� WR�VKDUH�DOO�RI� WKHLU�GDWD�ZLWK�RXWVLGHUV�GXH�WR�
XVHUV¶�SULYDF\�FRQFHUQV��2QH�DSSURDFK�WR�REWDLQLQJ�GDWD�LV�E\�³FUDZOLQJ´�WKHVH�ZHEVLWHV��
&UDZOLQJ�UHIHUV�WR�QDYLJDWLQJ�IURP�RQH�SDJH�WR�DQRWKHU�RQ�WKH�ZHEVLWH�EDVHG�RQ�WKH�OLQN�
VWUXFWXUH� RI� WKH� ZHEVLWH� DQG� VDYLQJ� GDWD� IURP� WKHVH� SDJHV� �.RED\DVKL�� ������� :KLOH�
FUDZOLQJ� GRHV� QRW� JXDUDQWHH� WKDW� DOO� RI� WKH� UHOHYDQW� GDWD� ZLOO� EH� H[WUDFWHG�� LW� FDQ� VWLOO�
H[WUDFW� D� IDLU� FKXQN� RI� WKH� GDWD�� 2QH� OLPLWDWLRQ� ZLWK� FUDZOLQJ� LV� WKDW� VRPH� ZHEVLWHV�
H[SOLFLWO\� GLVDOORZ� FUDZOHUV� WR� H[WUDFW� PRUH� WKDQ� D� FHUWDLQ� DPRXQW� RI� GDWD� IURP� WKHLU�
ZHEVLWHV��+RZHYHU� FUDZOLQJ� LV� WKH� RQH� RI� WKH� EHVW�PHWKRGV� WR� H[WUDFW� GDWD� IURP� VRPH�
VRFLDO� QHWZRUNLQJ� ZHEVLWHV� OLNH� 0\6SDFH� ZKHUH� PRVW� RI� WKH� SURILOHV� DUH� SXEOLFDOO\�
DYDLODEOH��6LPLODUO\�PRVW�RI� WKH�7ZLWWHU�GDWD� LV� DOVR�SXEOLFDOO\� YLHZDEOH�XQOHVV� WKH�XVHU�
H[SOLFLWO\�FKDQJHV�WKH�SULYDF\�VHWWLQJV�WR�UHVWULFW�WKH�YLHZHU�WR�RQO\�KLV�RU�KHU�³IULHQGV�´�
'DWD� IURP�7ZLWWHU�FDQ�DOVR�EH�H[WUDFWHG�E\�FUDZOLQJ� LQ�D�PDQQHU�VLPLODU� WR�FUDZOLQJ�D�
ZHEVLWH��)RU�D�VRFLDO�QHWZRUNLQJ�DSSOLFDWLRQ��RQH�ZRXOG�IROORZ�WKH�³IULHQGV´�WKDW�D�XVHU�
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KDV�DQG�H[WUDFW�WKH�GDWD�DFFRUGLQJO\��UDWKHU�WKDQ�VLPSO\�IROORZLQJ�K\SHUOLQNV�DV�LV�GRQH�
LQ�VWDQGDUG�ZHE�FUDZOLQJ��

2Q�PDQ\�RWKHU�VRFLDO�QHWZRUNLQJ�VLWHV�H�J���)DFHERRN�PRVW�SURILOHV�DUH�QRW�SXEOLFO\�
DYDLODEOH� DQG� LQ� IDFW� UHTXLUH� UHJLVWUDWLRQ� WR� HYHQ� YLHZ� WKH� SURILOHV� RI� PRVW� XVHUV���
+RZHYHU�� LQ� WKH� FDVH� RI� )DFHERRN�� GDWD� FDQ� VWLOO� EH� H[WUDFWHG� E\� GHYHORSLQJ� DQ�
DSSOLFDWLRQ� IRU� WKH� )DFHERRN� SODWIRUP� DQG� DVNLQJ� )DFHERRN� XVHUV� WR� LQVWDOO� WKDW�
DSSOLFDWLRQ�� 7KH� DSSOLFDWLRQ� FDQ� WKHQ� H[WUDFW� WKH� UHOHYDQW� LQIRUPDWLRQ� IRU� WKHVH� XVHUV���
&RPPRQ�H[DPSOHV�RI�ZLGHO\�XVHG�DSSOLFDWLRQV�DUH�TXL]]HV�ZKLFK�DUH�DYDLODEOH�RQ�VLWHV�
DQG� DGYHUWLVHG� H[SOLFLWO\� RU� E\� ³ZRUG� RI� PRXWK´� IURP� RQH� XVHU� WR� DQRWKHU�� 7KHVH�
DSSOLFDWLRQV�DOORZ�RQH�WR�H[WUDFW�QRW�RQO\�LQIRUPDWLRQ�FROOHFWHG�WKURXJK�WKH�DSSOLFDWLRQ�
H�J��� UHVSRQVHV� WR� TXL]]HV�� EXW� DOVR� SURILOH�� IULHQG�� DQG� RWKHU� LQIRUPDWLRQ� DERXW� WKH�
LQGLYLGXDO�XVHU��
�
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)LJXUH������7\SHV�RI�GDWDVHWV�DYDLODEOH�IURP�YDULRXV�VRXUFHV�

�
�'LIIHUHQW� VRXUFHV� SURYLGH� GLIIHUHQW� W\SHV� RI� GDWD� ZKLFK� KDYH� WR� EH� H[WUDFWHG� E\�

FUDZOLQJ� WKHVH� ZHEVLWHV� DV� GHVFULEHG� SUHYLRXVO\�� 0DQ\� RI� WKH� ZHEVLWHV� KDYH� SURILOH�
LQIRUPDWLRQ� DYDLODEOH� DERXW� WKH� XVHUV�ZKLFK� GHVFULEHV� WKHLU� EDFNJURXQG�� GHPRJUDSKLF�
LQIRUPDWLRQ�� LQWHUHVWV�� KREELHV� HWF�� WKLV� LV� FRPPRQ� WR� VRFLDO� QHWZRUNLQJ� ZHEVLWHV� OLNH�
)DFHERRN� DQG�0\6SDFH� DQG� WR� EORJJLQJ� ZHEVLWHV� OLNH� /LYH-RXUQDO�� :H� DOVR� QRWH� WKDW�
VRPH� RI� WKH� VRFLDO� QHWZRUNLQJ� ZHEVLWHV� OLNH� 0\6SDFH� DOVR� KDYH� EORJJLQJ� FDSDELOLWLHV�
ZKLFK�SURYLGH�D�ULFK�GDWD�VRXUFH�IRU�GDWD�PLQLQJ��3HRSOH�LQ�PDQ\�RI�WKHVH�ZHEVLWHV�DOVR�
KDYH� WKH� RSWLRQ� WR� XSGDWH� WKH� UHVW� RI� WKH� SHRSOH� LQ� WKHLU� VRFLDO� QHWZRUNV� DERXW� WKHLU�
VWDWXV� ZKLFK� FDQ� EH� DQRWKHU� VRXUFH� RI� LQIRUPDWLRQ� DERXW� WKHLU� EHKDYLRU�� 7ZHHWV� DUH�
VRPHZKDW�DQDORJRXV�WR�VWDWXV�PHVVDJHV�EXW�ZLWK�WKH�GLIIHUHQFH�WKDW�WZHHWV�DUH�JHQHUDOO\�
PRUH�IUHTXHQW��
�

�����0DSSLQJ�ZHE�GDWD�WR�KHDOWK�NQRZOHGJH�
,Q�VHFWLRQ�����ZH�GHVFULEHG�YDULRXV�VRXUFHV�ZKLFK�FDQ�EH�XVHG�WR�FROOHFW�GDWD�DERXW�

LQGLYLGXDOV�IRU�WKH�SXUSRVH�RI�SRVLWLYHO\�DIIHFWLQJ�KHDOWK\�KDELWV�LQ�DGROHVFHQWV��+RZHYHU�
MXVW� FROOHFWLQJ� WKH� GDWD� LV� LQVXIILFLHQW�� RQH� DOVR� KDV� WR� SURFHVV� WKH� GDWD� LQ� RUGHU� WR�
XQGHUVWDQG�ZKDW�LW�UHSUHVHQWV�DQG�KRZ�H[WUDFWHG�NQRZOHGJH�IURP�WKH�GDWD�FDQ�EH�XVHG�
LQWR� DFWLRQDEOH� UHFRPPHQGDWLRQV�� ,Q� WKLV� VHFWLRQ� ZH� GHVFULEH� GLIIHUHQW� FRPSXWDWLRQDO�
WHFKQLTXHV� ZKLFK� FDQ� EH� XVHG� RQ� GLIIHUHQW� W\SHV� RI� GDWD� IURP� YDULRXV� VRFLDO� QHWZRUN�
VHUYLFHV�DQG�WKH�LQVLJKWV�WKDW�FDQ�EH�JOHDQHG�IURP�WKHP��)LJXUH�����JLYHV�WKH�VXPPDU\�RI�
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YDULRXV�W\SHV�RI�GDWD�IURP�WKH�VRFLDO�QHWZRUNLQJ�ZHEVLWHV��ZKDW�NLQG�RI�WHFKQLTXHV�FDQ�
EH�DSSOLHG�WR�HDFK�DQG�ZKDW�KHDOWK�LQIRUPDWLRQ�FDQ�EH�H[WUDFWHG��
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)LJXUH������0DSSLQJ�IURP�GDWD�WR�NQRZOHGJH�LQ�VRFLDO�QHWZRUNV��
�
7KH�FRQWHQW�RI�LPDJHV�SRVWHG�RQ�616�FDQ�EH�XVHG�DV�PDUNHUV�RI�ULVN\�EHKDYLRUV�H�J���

FRQVXPSWLRQ�RI�DOFRKRO�FDQ�EH�JOHDQHG�E\�WKH�SUHVHQFH�RI�DOFRKROLF�EHYHUDJHV�LQ�LPDJHV�
DQG� WKH� IUHTXHQF\� RI� VXFK� LPDJHV�� ,GHQWLI\LQJ� VXFK� PDUNHUV� OLNH� DOFRKRO� RU� DOFRKROLF�
EHYHUDJHV� FDQ� EH� GRQH� E\� WZR� GLIIHUHQW� WHFKQLTXHV�� ,PDJH� SURFHVVLQJ� DQG� +XPDQ�
&RPSXWLQJ�� ,PDJH� SURFHVVLQJ� FDQ� EH� XVHG� IRU� REMHFW� LGHQWLILFDWLRQ� LQ� LPDJHV� WR�
GHWHUPLQH� WKH� W\SHV� RI� REMHFWV� SUHVHQW� LQ� LPDJH� �-DLQ�� ������� +RZHYHU� REMHFW�
LGHQWLILFDWLRQ�LV�VWLOO�FRQVLGHUHG�WR�EH�D�KDUG�SUREOHP�LQ�FRPSXWLQJ�DQG�WKH�SHUIRUPDQFH�
RI� WKH� DOJRULWKPV� YDULHV� LQ� GLIIHUHQW� GRPDLQ�� 7KH� RWKHU� VHW� RI� WHFKQLTXHV� WKDW� FDQ� EH�
DSSOLHG�IDOO�XQGHU�WKH�XPEUHOOD�RI�KXPDQ�FRPSXWLQJ��YRQ�$KQ��������ZKHUH�WKH�LGHD�LV�
WR� VHHN� WKH� KHOS� RI� KXPDQV� LQ� D� GLVWULEXWHG� PDQQHU� WR� VROYH� SUREOHPV� ZKLFK� DUH�
FRQVLGHUHG�KDUG�E\�FRPSXWHU��7KLV�VWUDWHJ\�KDV�EHHQ�VXFFHVVIXOO\�HPSOR\HG�E\�/XLV�YRQ�
$KQ�WR�JHW�SHRSOH�WR�FRUUHFWO\�DQQRWDWH�KXQGUHGV�DQG�WKRXVDQGV�RI�LPDJHV�YLD�WKH�(63�
�([WUD�6HQVRU\�3HUFHSWLRQ��JDPH��YRQ�$KQ�DQG�'DEELVK���������

7HFKQLTXHV�IURP�LQIRUPDWLRQ�UHWULHYDO��,5��FDQ�EH�SDUWLFXODUO\�XVHIXO�IRU�DQDO\]LQJ�
WH[W� GDWD� RQ� 616� SDJHV�� VXFK� DV�ZDOO� SRVWV�� FRPPHQWV� RQ� SRVWV� RU� SLFWXUHV�� HWF�� 7KXV�
FRQWHQW�DQDO\VLV��5LFDUGR��������FDQ�EH�HPSOR\HG�WR�GHWHUPLQH�WKH�NLQGV�RI�VXEMHFWV�WKDW�
SHRSOH�DUH�GLVFXVVLQJ�DQG�VHQWLPHQW�DQDO\VLV� �7XUQH\��������FDQ�EH�XVHG�WR�GHWHUPLQH�
WKH�PRRG�RI�WKH�SHRSOH�LQ�YDULRXV�FRQYHUVDWLRQV��6LQFH�LW�LV�NQRZQ��0RUHQR�HW�DO��������
WKDW�DGROHVFHQWV�GLVFORVH�LQIRUPDWLRQ�DERXW�ULVN\�KHDOWK�EHKDYLRUV�OLNH�VPRNLQJ��DOFRKRO�
XVH� DQG� XQVDIH� VH[XDO� EHKDYLRUV� RQ� WKHVH� VRFLDO� QHWZRUNLQJ� ZHEVLWHV�� ,5� DQG� UHODWHG�
WHFKQLTXHV�FDQ�EH�XVHG�WR�DXWRPDWH�WKH�SURFHVVLQJ�RI�GLVFRYHULQJ�VXFK�RI�PDUNHUV�IURP�
WKHVH�ZHEVLWHV��

$V� GHVFULEHG� LQ� WKH� SUHYLRXV� VHFWLRQ�� VRFLDO� QHWZRUN� DQDO\VLV� FDQ� EH� XVHG� IRU�
YDULRXV� SXUSRVHV� OLNH� GHWHUPLQLQJ� FHQWUDO� DQG� SRWHQWLDOO\� LQIOXHQWLDO� SHRSOH� LQ� WKH�
QHWZRUN��7KHVH�SHRSOH�FDQ�WKHQ�ODWHU�EH�WDUJHWHG�WR�GLVVHPLQDWH�YDOXDEOH�LQIRUPDWLRQ�WR�
RWKHU� XVHUV�� 6RFLDO� QHWZRUN� DQDO\VLV� FDQ� EH� FRPELQHG� ZLWK� RWKHU� WHFKQLTXHV� OLNH� ,5�
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EDVHG� WHFKQLTXHV� DQG� EHKDYLRUDO� PLQLQJ� WR� GHWHUPLQH� QRW� RQO\� WKH� SURPLQHQW�
LQGLYLGXDOV�LQ�WKH�QHWZRUN�EXW�DOVR�JURXSLQJV�RI�LQGLYLGXDOV�DQG�WKH�NLQGV�RI�WRSLFV�WKDW�
WKH\�GLVFXVV� �%OHL� HW� DO� �������$GGLWLRQDOO\� WKHVH� WHFKQLTXHV� FDQ�EH�XVHG� WR�GHWHUPLQH�
LQGLYLGXDOV�DV�ZHOO�DV�JURXSV�ZKR�PD\�EH�HQJDJLQJ�LQ�ULVN\�EHKDYLRUV��$QRWKHU�IHDWXUH�LQ�
VRFLDO� QHWZRUNV� WKDW� KDV� JURZQ� LQ� SURPLQHQFH� LQ� UHFHQW�PRQWKV� LV� DQDO\VLV� RI� VRFLDO�
QHWZRUN� EDVHG� JDPHV� �H�J�� =\QJD��� 8QOLNH� RWKHU� W\SHV� RI� RQ�OLQH� LQWHUDFWLRQV�� WKHVH�
JDPHV�GHQRWH�D�VWURQJHU�W\SH�RI�UHODWLRQVKLS��6HH�$SSHQGL[���%HKDYLRUDO�PLQLQJ�FDQ�WKXV�
EH�XVHG�WR�OLQN�FKDUDFWHULVWLFV�RI�XVHUV�ZLWKLQ�WKH�JDPH�WR�UHDO�ZRUOG�FKDUDFWHULVWLFV��
�
�
�����7UXVW�SUHGLFWLRQ�DQG�SURSDJDWLRQ�PRGHO�IRU�DGROHVFHQW�KHDOWK�
7UXVW� EHWZHHQ� LQGLYLGXDOV� FDQ� EH� GHILQHG� LQ� GLIIHUHQW� ZD\V� H�J��� GLUHFW� WUXVW�

EHWZHHQ� WZR� SDUWLHV� �L�H�� WUXVW� WRZDUG� D� GLUHFWO\� FRQQHFWHG� XVHU��� LQGLUHFW� WUXVW� LQ� WKH�
IRUP�RI�UHSXWDWLRQ��DQG�PHGLDWHG�WUXVW��L�H��WUXVW�WRZDUG�DQ�LQGLUHFWO\�FRQQHFWHG�XVHU���,Q�
VRPH�FDVHV�LQIRUPDWLRQ�IRU�SUHGLFWLQJ�GLUHFW�WUXVW�PD\�EH�DYDLODEOH�IRU�RQO\�D�VXEVHW�RI�
DFWRUV�ZKR�DUH�GLUHFWO\�FRQQHFWHG� LQ�D�VRFLDO�QHWZRUN��)RU� WKH�UHVW�RI� WKH�SHRSOH� LQ� WKH�
QHWZRUN�� LQGLUHFW� WUXVW� FDQ� EH� SURSDJDWHG� LQ� WKH� QHWZRUN� DQG� KDV� WR� EH� LQIHUUHG�
LQGLUHFWO\� WKURXJK�D� FKDLQ�RI�GLUHFWO\� WUXVWHG�XVHU�� ,Q� DGGLWLRQ� WR� WKH�PHFKDQLVPV�DQG�
DOJRULWKPV�IRU�LQIHUULQJ�WUXVW��UHVHDUFKHUV�KDYH�PDGH�RWKHU�REVHUYDWLRQV�WKDW�FDQ�EH�XVHG�
WR� HVWDEOLVK� WUXVW�� 7KXV� LW� KDV� DOVR� EHHQ� REVHUYHG� WKDW� WUXVW� EHWZHHQ� SHRSOH� FDQ� EH�
GHWHUPLQHG�E\� WKH�VLPLODULW\�EHWZHHQ�WKHP�ZKLFK� LQ� WXUQ�GHSHQGV�XSRQ�WKHLU�SUHYLRXV�
DFWLYLWLHV� DQG� LQWHUHVWV� �=LHJOHU� DQG�*ROEHFN�� ������� 7KLV� LPSOLHV� WKDW� KRPRSKLO\� LV� DW�
SOD\�LQ�HVWDEOLVKLQJ�WUXVW�L�H���VLPLODU�SHRSOH�DUH�OLNHO\�WR�HVWDEOLVK�WUXVW�ZLWK�RQH�DQRWKHU��

,Q� WKLV� VHFWLRQ�� ZH� EULHIO\� LQWURGXFH� WKH� WUXVW� PRGHO� FODVVLILFDWLRQ� VFKHPH� WKDW�
WDNLQJ� LQWR� DFFRXQW� WKH� FKDUDFWHULVWLFV� RI� WKH� FXUUHQW� FRPSXWDWLRQDO� WUXVW� SUHGLFWLRQ�
PRGHOV��=KDQJ�HW�DO����������

�� 6XEMHFWLYH�7UXVW�YV��2EMHFWLYH�7UXVW�� ,I�DQ�HQWLW\�XVHU¶V� WUXVW�YDOXH� LV�UHODWHG�WR�
WKH�TXDOLW\�RI�VHUYLFH��RU�LQWHUDFWLRQ��LW�SURYLGHV�WR�RWKHUV�DQG�WKH�TXDOLW\�RI�D�VHUYLFH�FDQ�
EH� REMHFWLYHO\�PHDVXUHG�� WKH� HQWLW\¶V� WUXVW� YDOXH� IRU� WKH� VHUYLFH� LV� REMHFWLYH� WUXVW�� )RU�
H[DPSOH��LI�D�EORJJHU�SURYLGHV�VSHFLILF�KHDOWK�LQIRUPDWLRQ�LQ�KLV�ZHEVLWH��WKH�TXDOLW\��RU�
DFFXUDF\��RI� WKH� LQIRUPDWLRQ�FDQ�EH�HYDOXDWHG�E\�RXWVLGH�SURIHVVLRQDOV�� ,Q�VRPH�FDVHV��
WKH�TXDOLW\�RI�VHUYLFH��LQIRUPDWLRQ��FDQQRW�EH�REMHFWLYHO\�PHDVXUHG��7KH�SURSHUW\�RI�WUXVW�
SHUVRQDOL]DWLRQ� VWDWHV� WKDW� WUXVW� LV� LQKHUHQWO\� D� SHUVRQDO� RSLQLRQ�� 6LQFH� WUXVW� LV�
HVWDEOLVKHG� EDVHG� RQ� KLVWRU\� RI� SHUVRQDO� GLUHFW� LQWHUDFWLRQ�ZLWK� D� WDUJHW� XVHU� DQG� WZR�
SHRSOH�FDQ�KDYH�YHU\�GLIIHUHQW�RSLQLRQV�DERXW�WKH�VDPH�WDUJHW��LW�LV�PHDQLQJIXO�WR�SUHGLFW�
SHUVRQDOL]HG�WUXVW�IRU�HDFK�XVHU�LQ�PDQ\�FDVHV���

�� 7UDQVDFWLRQ�%DVHG� YV�� 2SLQLRQ�%DVHG�� 6RPH� WUXVW� PRGHOV� UHO\� RQ� WKH�
LQIRUPDWLRQ�RI�LQGLYLGXDO�WUDQVDFWLRQV�WR�HYDOXDWH�DQ�HQWLW\¶V�WUXVW�YDOXH��ZKLOH�RWKHUV�XVH�
RSLQLRQ�LQIRUPDWLRQ��+HUH��WUDQVDFWLRQ�LQIRUPDWLRQ�IURP�$�WR�%�PHDQV�YDULRXV�W\SHV�RI�
LQWHUDFWLRQ� LQIRUPDWLRQ� OLNH� WUDQVDFWLRQ� W\SH� �H�J��� GRZQORDGLQJ� ILOH�LPDJH�� ZULWLQJ�
FRPPHQWV���WKH�WLPH�RI�WKH�WUDQVDFWLRQ��WKH�TXDQWLW\�RI�WKH�WUDQVDFWLRQV��H�J���WRWDO�VL]H�RI�
GRZQORDG�ILOHV��WKH�QXPEHU�RI�LPDJHV�GRZQORDGHG��WKH�QXPEHU�RI�ZULWWHQ�FRPPHQWV���,Q�
DGGLWLRQ�� LW�PD\� FDSWXUH� WKH� IHHGEDFN�RQ� WKH� WUDQVDFWLRQ�� IHHGEDFN� LV� D� VWDWHPHQW�E\�D�
XVHU�DERXW�WKH�TXDOLW\�RI�D�VHUYLFH�LQ�D�VLQJOH�WUDQVDFWLRQ��2SLQLRQ�LQIRUPDWLRQ�LV�D�XVHU¶V�
JHQHUDO� LPSUHVVLRQ� DERXW� WKH� WDUJHW� HQWLW\�� 7KH� RSLQLRQ� LV� JHQHUDOO\� GHULYHG� IURP�
IHHGEDFN�RQ�DOO�WKH�WUDQVDFWLRQV��,Q�RXU�WDUJHW�VRFLDO�QHWZRUN�VHUYLFHV�VXFK�DV�)DFHERRN��
0\6SDFH� DQG� 7ZLWWHU�� WUDQVDFWLRQ� LQIRUPDWLRQ� LV�PRUH� FRPPRQ�� � =KDQJ� HW� DO� �������
DUJXH� WKDW� ZKLOH� D� WUDQVDFWLRQ�EDVHG� WUXVW� PRGHO� GRHV� QRW� DOZD\V� QHHG� GHWDLOHG�
LQIRUPDWLRQ�RI�HYHU\� WUDQVDFWLRQ��HVSHFLDOO\� IHHGEDFN�RQ�WKH� WUDQVDFWLRQ��DQG�GRHV�UHO\�
RQ�VWDWLF�LQIRUPDWLRQ��H�J��WRWDO�QXPEHU�RI�SRVLWLYH�QHJDWLYH�LQWHUDFWLRQ��WKH�QXPEHU�RI�
WUDQVDFWLRQV�GXULQJ�D�FHUWDLQ�SHULRG��� LW�QHHGV�PRUH� LQIRUPDWLRQ�FRPSDUHG�WR�RSLQLRQ�
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EDVHG�WUXVW�PRGHO�LQ�RUGHU�WR�EH�HIIHFWLYH�DQG�WKXV�LQFXUV�KLJK�FRPSXWDWLRQDO�FRVW���
��*OREDO� WUXVW� YV�� /RFDO� WUXVW�� *OREDO� WUXVW� LV� FRPSXWHG� IURP� DOO� WUDQVDFWLRQV� RU�

RSLQLRQV� IURP�DOO� WKH�PHPEHUV�RI�WKH�FRPPXQLW\�DQG�WKXV� LW� UHSUHVHQWV�DQ�DJJUHJDWHG�
RSLQLRQ� RI� DQ� LQGLYLGXDO� XVHU�$�� /RFDO� WUXVW� YDOXH� RQ� WKH� RWKHU� KDQG� LV� D� SHUVRQDOL]HG�
YDOXH� IRU� HDFK� HQWLW\�PHPEHU� RI� WKH� FRPPXQLW\� ZLWK� UHVSHFW� WR� PRUH� SHUVRQDOL]HG�
LQIRUPDWLRQ�VXFK�DV�GLUHFW�H[SHULHQFHV�� LQIRUPDWLRQ� IURP�GLUHFWO\�FRQQHFWHG�QHLJKERUV�
HWF��7KH�ORFDO�WUXVW�YDOXH�LV�HVWDEOLVKHG�RQ�DQ� LQGLYLGXDO�XVHU�$� IURP�WKH�SHUVSHFWLYH�RI�
DQRWKHU�LQGLYLGXDO�XVHU�%��$OWKRXJK�D�JOREDO�WUXVW�PRGHO�ODFNV�SHUVRQDOL]DWLRQ��LW�LV�DOVR�
XVHIXO�WR�JOREDOO\�LGHQWLI\�WKH�PRVW�LQIOXHQWLDO�XVHUV�DV�ZHOO�DV�ORFDO�WUXVWHG�XVHUV���

0DQ\�WUXVW�PRGHOV�DVVXPH�WKH�SURSHUW\�RI�WUXVW�WUDQVLWLYLW\��*ROEHFN�DQG�+HQGOHU��
�������LI�$�WUXVWV�%�DQG�%�WUXVWV�&��WKHQ�ZH�PD\�EH�DEOH�WR�LQIHU�WKDW�$�WUXVWV�&��5HIHUUDO�
PRGHOV�RU�WUXVW�SURSDJDWLRQ�PRGHOV�XVXDOO\�DGRSW�WKH�WUXVW�WUDQVLWLYLW\�SURSHUW\�WR�LQIHU�
LQGLUHFW� WUXVW�YDOXH�DPRQJ�XVHUV��+RZHYHU�� WUXVW� LV�QRW�SHUIHFWO\� WUDQVLWLYH�� WKH� OHYHO� WR�
ZKLFK�$� WUXVW�&� ZRXOG� EH� OHVV� WKDQ� WKH� OHYHO� DW�ZKLFK�%� WUXVWV�&�� 7KH� OHYHO� RI� WUXVW� LV�
H[SHFWHG� WR� GHJUDGH� DORQJ� D� FKDLQ� RI� QHWZRUNV�� 7LGDO7UXVW� LV� RQH� RI� WKH� SRSXODU� WUXVW�
SURSDJDWLRQ�PHWKRG�SURSRVHG�E\�*ROEHFN���������7KXV�JLYHQ�D�VRFLDO�QHWZRUN�ZKHUH�D�
VXEVHW� RI� WKH� DFWRUV� KDV� JLYHQ� WUXVW� UDWLQJV�� 7LGDO7UXVW� SURSDJDWHV� WUXVW� EDVHG� RQ� WKH�
VKRUWHVW�SDWK�EHWZHHQ�WKH�SDLU�RI�SHRSOH�IRU�ZKRP�WKH�WUXVW�KDV�WR�EH�GHWHUPLQHG��7KH�
SUHGLFWHG�WUXVW�LV�D�ZHLJKWHG�FRPELQDWLRQ�RI�WUXVW�DQG�UDWLQJV�DORQJ�WKH�WUXVWHG�SDWK��,Q�
RWKHU� ZRUGV� LI� WKHUH� LV� D� VRFLDO� QHWZRUN� ZKHUH� SHRSOH� KDYH� VSHFLILHG� WUXVW� DQG� UDWLQJ�
LQIRUPDWLRQ�IRU�SURGXFWV�RU�DQ\�WUDQVDFWLRQ��WKHQ�WKLV�DOJRULWKP�SUHGLFWV�WUXVW�E\�ILQGLQJ�
WKH�VKRUWHVW�SDWKV�EHWZHHQ�WKH�SHRSOH�IRU�ZKRP�WKH�WUXVW�KDV�WR�EH�SUHGLFWHG�DQG�WKHQ�
IRU�HDFK�SHUVRQ�LQ�WKH�SDWK�GHWHUPLQHV�KRZ�PXFK�WKH\�WUXVW�WKH�QH[W�SHUVRQ�LQ�WKH�SDWK�
DQG�WKHQ�FRPSXWHV�D�ZHLJKWHG�DYHUDJH�ZKLFK�EHFRPHV�WKH�SUHGLFWHG�WUXVW��

$OWKRXJK�DVVHVVLQJ�WUXVW�IRU�YDULRXV�RQOLQH�VRFLDO�QHWZRUNV�LV�QRW�D�VLPSOH�WDVN�DQG�
GLIIHUHQW� PHWKRGRORJLHV� DQG� VWUDWHJLHV� QHHG� WR� EH� GHYHORSHG�� WKH� EDVLF� XQGHUO\LQJ�
SULQFLSOHV�DUH�VLPLODU��)LUVW�RI�DOO�� GLUHFW�H[SHULHQFH�ZLWK�D�FRQQHFWLQJ�XVHU� LV� WKH�PRVW�
LPSRUWDQW�IDFWRU�IRU�WUXVW�HYDOXDWLRQ��$�KLVWRU\�RI�LQWHUDFWLRQV�FDQ�EH�HYDOXDWHG�LQ�WHUPV�
RI�WKH�TXDQWLW\�DQG�TXDOLW\�RI�LQWHUDFWLRQV�WR�DFFHVV�WUXVWZRUWKLQHVV��7KHUHIRUH��WKH�ODFN�
RI�QHFHVVDU\�GLUHFW�LQWHUDFWLRQ�ZLOO�QHJDWLYHO\�DIIHFW�WUXVW�SUHGLFWLRQ��,Q�RUGHU�WR�UHVROYH�
WKLV�LVVXH��PDQ\�UHVHDUFKHUV�DSSURDFK�WKLV�SUREOHP�E\�FRPELQLQJ�GLUHFW�H[SHULHQFHV�DQG�
ZLWQHVV�H[SHULHQFHV�VXFK�DV�UHFRPPHQGDWLRQ�RU�HYDOXDWLRQ�RI�IULHQGV��$VLGH�IURP�GLUHFW�
H[SHULHQFHV�DQG�ZLWQHVV�H[SHULHQFHV��VRFLDO�FRQQHFWLRQV�DQG�LQWHUDFWLRQ�WKURXJK�D�WUXVW�
QHWZRUN�YLD�LQGLUHFW�FRQQHFWLRQV�DUH�DOVR�LPSRUWDQW�IDFWRUV��7KLV�LV�VR�EHFDXVH�WKHUH�LV�D�
KLJKHU� FKDQFH� RI� WUXVWLQJ� WKH� ZRUG� RI� VRPHRQH� ZKR� LV� D� IULHQG� RU� DW� OHDVW� VRFLDOO\�
FRQQHFWHG�WR�RQH��2Q�WKH�RWKHU�KDQG�WKLV�IDFWRU�PD\�QRW�EH�WKH�EHVW�ZD\�WR�SUHGLFW�WUXVW�
WR�D�XVHU�EXW�PDNH�LW�GRHV�PDNH�LW�SRVVLEOH�IRU�D�XVHU�WR�FRQQHFW�D�ORW�RI�WUXVWZRUWK\�XVHUV�
ZLWKRXW�SUHYLRXVO\�KDYLQJ�DQ\�GLUHFW� LQWHUDFWLRQ��$QRWKHU� LPSRUWDQW� WKLQJ�WKDW�ZH�PD\�
FRQVLGHU� LV� WKDW� WLPH� FDQ� SOD\� DQ� LPSRUWDQW� UROH� LQ� WUXVW� HYDOXDWLRQ��:KHQ� KLVWRULFDO�
LQIRUPDWLRQ�LV�XVHG�IRU�HYDOXDWLRQ��UHFHQW�HYHQWV�RU�LQWHUDFWLRQV�FRXOG�EH�PRUH�UHOHYDQW�
�6DL� HW� DO�� ������� 7KHUHIRUH�� WKH� UHFHQW� KLVWRU\� DQG� HYDOXDWLRQ� KDYH� WR� EH� FRQVLGHUHG�
PRUH�WKDQ�WKH�RYHUDOO�KLVWRU\�DQG�GHWHFWLQJ�WKH�FKDQJH�RI�LQWHUDFWLRQV�DQG�WKH�HYROXWLRQ�
RI�WUXVW�PLJKW�EH�XVHIXO��

,Q� WKH� DSSHQGL[� ��� ZH� SURYLGH� PRUH� WHFKQLTXHV� DQG� PRGHOV� ZKLFK� DUH� XVHG� WR�
SUHGLFW�WUXVW��SURSDJDWH�WUXVW�LQ�VRFLDO�QHWZRUNV�DQG�DOVR�LQIHU�WUXVW��

�
�

�����$QDO\]LQJ�WKH�UHODWLRQVKLS�EHWZHHQ�VRFLDO�LQWHUDFWLRQ�DQG�SHUVRQDO�
KHDOWK�EHKDYLRUV��

,Q� WKLV� VHFWLRQ� ZH� GLVFXVV� ZKDW� NLQG� RI� LQWHUDFWLRQV� FDQ� EH� VWXGLHG� LQ� VRFLDO�
QHWZRUNV� OLNH� )DFHERRN�� 0\6SDFH� DQG� 7ZLWWHU� IURP� WKH� SHUVSHFWLYH� RI� SRVLWLYHO\�
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LPSDFWLQJ�SHUVRQDO�KHDOWK�GHFLVLRQV��
�
&DVH�6WXG\��)DFHERRN�

$V� GHVFULEHG� DERYH� �6HFWLRQ� ���� WKH�PDQQHU� LQ�ZKLFK� SHRSOH� OLYH� WKHLU� OLYHV� DQG�
WKHLU�GDLO\�KDELWV�DUH�JUHDWO\�DIIHFWHG�E\�RWKHU�SHRSOH� WKDW� WKH\�NQRZ�DQG�WKH�DFWLYLWLHV�
WKDW�WKH\�SHUIRUP��7KXV��LQ�RUGHU�WR�VWXG\�WKH�EHKDYLRU�RI�SHRSOH�LQ�DQ�RQOLQH�VHWWLQJ�DQG�
DGGUHVV� TXHVWLRQV� OLNH� KRZ� GRHV� WKLV� VHWWLQJ� LPSDFWV� WKHLU� KDELWV� DQG� KHDOWK� UHODWHG�
GHFLVLRQV��LW�LV�LPSRUWDQW�WR�ORRN�DW�QRW�RQO\�WKHLU�DFWLYLWLHV�EXW�DOVR�WKH�DFWLYLWLHV�RI�WKHLU�
³IULHQGV´� RQ� WKH� VRFLDO� QHWZRUN�� LQ� WKLV� FDVH� )DFHERRN�� )LJXUH� ���� VKRZV� DQ� (QWLW\�
5HODWLRQVKLS�'LDJUDP�RI� WKH�VDOLHQW� IHDWXUHV�RI�)DFHERRN��7KH� ILJXUH�VKRZV�WKDW�D�XVHU�
SURYLGHV� YDULRXV� W\SHV� RI� LQIRUPDWLRQ� DERXW� KLPVHOI� RU� KHUVHOI� �H�J�� QDPH�� ORFDWLRQ��
FRQWDFW�LQIRUPDWLRQ��HWF�LQ�WRS�URZ���7KLV�LQIRUPDWLRQ�FDQ�RQO\�EH�HGLWHG�E\�WKH�XVHU�DQG�
FDQQRW� EH� FRPPHQWHG� DERXW� E\� RWKHUV�� $Q\� RWKHU� W\SH� RI� LQIRUPDWLRQ� WKDW� WKH� XVHU�
SURYLGHV� LQ� WKH� IRUP� RI� SLFWXUHV� OLQNV�� ZDOOSRVWV� RU� QRWHV� DERXW� SK\VLFDO� DFWLYLWLHV��
VPRNLQJ��GULQNLQJ�� HWF� FDQ�EH� FRPPHQWHG�XSRQ�E\�RWKHUV��$GGLWLRQDOO\� WKH�XVHUV�KDYH�
WKH�RSWLRQ�WR�FKDW�ZLWK�RWKHUV�LQ�UHDO�WLPH��
�

�
�

)LJXUH������(QWLW\�5HODWLRQVKLS�'LDJUDP�VKRZLQJ�WKH�PDMRU�VDOLHQW�IHDWXUHV�
RI�)DFHERRN�

�
,QIRUPDWLRQ� IURP�WKHVH�VRXUFHV�FDQ�EH�XVHG�WR�GHWHUPLQH�YDULRXV� W\SHV�RI�KHDOWK�

PDUNHUV�H�J���LPDJHV�DQG�DFFRPSDQ\LQJ�WH[W�LQ�WKH�SURILOH�FDQ�EH�XVHG�WR�GHWHUPLQH�LI�WKH�
XVHUV�HQJDJH� LQ�ULVN\�KHDOWK�EHKDYLRUV�� �6LQFH� LQIRUPDWLRQ� LV�DOVR�DYDLODEOH�DERXW�RWKHU�
SHRSOH�WKDW�D�SHUVRQ�PD\�EH�³IULHQGV´�ZLWK��D�VLPXOWDQHRXV�DQDO\VLV�RI�GLIIHUHQW�SHRSOH�
FDQ�EH�GRQH�WR�GHWHUPLQH�LI�D�SHUVRQ�LV�LQIOXHQFHG�E\�RWKHU�SHRSOH�LQ�HQJDJLQJ�LQ�DQ\�RI�
WKHVH� DFWLYLWLHV�� $OWHUQDWLYHO\� RQH� FRXOG� DOVR� GHWHUPLQH� LI� WKHUH� LV� XQKHDOWK\� EHKDYLRU�
LQYROYHG� L�H��� LV� LW� WKH� FDVH� WKDW� SHRSOH� HQJDJH� LQ� D� FHUWDLQ� W\SH�RI� ULVN\� DQG� QRQ�ULVN\�
EHKDYLRU� JURXS� �VPRNLQJ� JURXS�� KHDOWK\� GLHWLQJ� JURXS�� UHJXODU� ZRUNRXW� JURXS�� ZKHQ�
WKH\�DUH�IULHQGV��
�
&DVH�6WXG\��7ZLWWHU�
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,Q�7ZLWWHU�DQ\RQH�FDQ�VD\�DOPRVW�DQ\WKLQJ�WR�DQ\ERG\�LQ�EULHI�VWDWXV�XSGDWHV��/LNH�
PRVW�VRFLDO�PHGLD�VHUYLFHV��7ZLWWHU�DOORZV�XVHUV�WR�SRVW��WZHHW���VXEVFULEH��IROORZ���VKDUH�
�UHWZHHW�� RU� UHSO\� WR� DV�PDQ\� WZLWWHUV� DV� WKH\� OLNH��:KHQ�XVHUV� VWDUW� WR�XVH� WKH� WZLWWHU�
VHUYLFH� WKH\� FUHDWH� DQ� DFFRXQW� DQG� � D� KRPH� SDJH� LV� FUHDWHG� ZKHUH� D� VLPSOH� SURILOH� LV�
SURYLGHG�ZKLFK� FRQWDLQV� LQIRUPDWLRQ� OLNH� QDPH� LQ� WZLWWHU�� SK\VLFDO� ORFDWLRQ��ZHE� EORJ�
WKDW�WKH\�RZQ��ELRJUDSK\�DQG�VHOI�GHVFULELQJ�SURILOH�LQ�WH[W��KREE\��MREV��LQWHUHVWV�DQG�VR�
RQ���6LQFH�7ZLWWHU� DVNV�XVHUV� WR� ILOO� RXW�YHU\�EDVLF� LQIRUPDWLRQ� LQ� VHOI�UHSRUW�SURILOH�� WR�
GHWHUPLQH� WKH� FRUUHFW� DJH� RI� D� WZLWWHU� XVHU� IURP� WKH� SURILOH� ZRXOG� EH� RQH� RI� WKH�
FKDOOHQJHV�LQ�RXU�UHVHDUFK��7ZLWWHU�XVHUV�PD\�OHDYH�LQGLUHFW�HYLGHQFH�RI�WKHLU�DJH�LQ�RWKHU�
VHFWLRQV�RI�7ZLWWHU�LQFOXGLQJ�IUHH�WH[W��L�H��³,¶P�D���´��³,¶P�D�VRSKRPRUH�LQ�;�KLJK�VFKRRO��
RU�³,�ZDQW�WR�JR�WR�FROOHJH�QH[W�\HDU´���RU�RULJLQDO�WZHHW�RU�UHSOLHG�WZHHW�IURP�IULHQGV�WKDW�
VKRZV�\RXQJHU�DJH��L�H��PHVVDJH�RI�D����\HDU�ROG�ELUWKGD\�SDUW\���

$IWHU�DFFRXQW�FUHDWLRQ��D�XVHU�JHWV�D�WZLWWHU�KDQGOH�µ#XVHUBDFFRXQW¶�DQG�WKHQ�WKH\�
FDQ�SRVW�RZQ�WKHLU�RZQ�PHVVDJHV�ZKLFK�DUH� OHVV� WKDQ�����FKDUDFWHUV� ORQJ��FDQ� LQFOXGH�
XVHIXO�OLQNV�DQG�KDVK�WDJV�OLNH�NH\�WRSLFV�RI�WKH�PHVVDJH��:KHQ�D�XVHU�IROORZV�RWKHU�XVHUV��
HYHU\�WZHHW�FUHDWHG�E\�D�XVHU�LV�VKRZQ�LQ�WKH�IROORZHU¶V�WZLWWHU�KRPH�SDJH�DORQJ�ZLWK�DQ\�
UHSOLHV��6HH�)LJXUH��������

�
�

�
)LJXUH� ����� (QWLW\� 5HODWLRQVKLS� 'LDJUDP� VKRZLQJ� WKH� PDMRU� VDOLHQW�
IHDWXUHV�RI�7ZLWWHU�
�
7ZLWWHU�VHUYLFH�EURDGFDVWV�HDFK�WZHHW�WR�DOO�IROORZHUV�HYHU\�WLPH�D�WZHHW�LV�FUHDWHG��

EXW�D�UHSO\LQJ�WZHHW�LV�VHQW�WR�D�VSHFLILF�XVHU��7KXV�WKH�QXPEHU�RI�UHSO\LQJ�WZHHWV�WRZDUG�
WKH�WZLWWHU�WKDW�LV�EHLQJ�IROORZHG�FDQ�EH�DQ�LQGH[�RI�KRZ�DFWLYHO\�D�XVHU�IROORZV�DQRWKHU�
XVHU��6LQFH�XVHUV�WDON�DERXW�D�ZLGH�DUUD\�RI�WRSLFV�UDQJLQJ�IURP�SURIHVVLRQDO�NQRZOHGJH�
WR� SHUVRQDO� GDLO\� HYHQW� RU� OLIH�� FRQWHQW� DQDO\VLV� WHFKQLTXHV� DUH� XVHIXO� LQ� GLVFRYHULQJ�
WRSLFV�RU�PDLQ�LQWHUHVWV�LQ�DQ�RULJLQ�WZHHW�RU�D�UHSO\LQJ�WZHHW���

7R�PDNH�WZLWWHU�PRUH�XVHIXO�IRU�D�VSHFLILF�REMHFWLYH�OLNH�ILQGLQJ�D�OHDGHU�LQ�D�FHUWDLQ�
WRSLF�RU� VHDUFKLQJ�DQG�NHHSLQJ�XS�ZLWK�YDULRXV� WRSLFV�� WKHUH� DUH� DOUHDG\� VHYHUDO�XVHIXO�
WRROV�WKDW�DUH�DYDLODEOH�IRU�IUHH��-DQWVFK���������

�� 7ZHOORZ�� KWWS���ZZZ�WZHOORZ�FRP� LV� OLNH� D� WZLWWHU� SKRQH� GLUHFWRU\� WKDW� VRUWV�
SHRSOH�E\�LQGXVWU\��7KLV�LV�D�JUHDW�ZD\�WR�ILQG�SHRSOH�LQ�SURIHVVLRQV�RI�LQWHUHVW��$�
SURILOH� LQ� 7ZHOORZ� VKRZV� VLPSOH� LQIRUPDWLRQ� OLNH� WZLWWHUV� DQG� LQFOXGHV� WKH�
QXPEHU�RI�IROORZHUV�WKDW�WKH\�KDYH��)URP�WKLV�LQIRUPDWLRQ�ZH�FDQ�LQIHU�LQGXVWU\�
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OHDGHUV�E\�ILUVW�ILQGLQJ�RXW�WKHLU�IROORZHUV�ZKR�DUH�LQWHUHVWHG�LQ�WKH�LQGXVWU\�DV�
ZHOO�DV�OHDGHUV�ZKR�KDYH�KLJK�LQIOXHQFH��

�� 7ZLWWHU� 6HDUFK�� KWWS���VHDUFK�WZLWWHU�FRP� LV� D� VLPSOH� WRRO� SURYLGH� E\� 7ZLWWHU��
$GYDQFHG�VHDUFK�DOORZV�D�SHUVRQ�WR�ILOWHU�DOO�FRQWHQW�E\�NH\ZRUGV��7KXV�RQH�FDQ�
ILQG� XVHUV�ZKR� KDYH� LQWHUHVW� LQ� WKH� WRSLF� DQG�PRQLWRU�ZKDW� SHRSOH� DUH� VD\LQJ�
DERXW� WKH� WRSLF� RU� LVVXH��8VLQJ� WKH�566� IXQFWLRQ�� RQH� FDQ� VXEVFULEH� WR� DOO� WKH�
VHDUFKHV�RQH�KDV�VHW�XS�DQG�GHWHUPLQH�D�XVHIXO�WRSLF���

�� 2QH5LRW�� #RQHULRW� LV� D� ERRNPDUNLQJ� VLWH� IRU� WZLWWHU�� 8VHUV� VKDUH� WZHHWV� WKDW�
FRQWDLQ�85/V�WR�ZHE�SDJHV� DQG� WKLV�VLWH�NHHS� WUDFN�DQG� UHWXUQV�VHDUFK�UHVXOWV�
EDVHG�RQ�WRSLF��8VLQJ�WKLV�WRRO��RQH�FDQ�GLVFRYHU�ZKLFK�WRSLF�D�WZHHW�RU�UHSO\LQJ�
WZHHW�FRQWDLQLQJ�85/V�LV�WDONLQJ�DERXW��7KLV�WRRO�FDQ�VXSSOHPHQW�WKH�UHVXOWV�RI�D�
FRQWHQW�DQDO\VLV�RI�WKH�WZHHW��

�� &URZGH\H��#FURZGH\H� LV� WKH�RQO\� WZLWWHU� VHDUFK�HQJLQH� WKDW� UHWXUQV� WKH� UHVXOWV�
IURP�WZHHWV�DQG�UHWZHHWV�LQFOXGLQJ�JUDSKV�DQG�FKDUWV���

�� 7RSV\��#WRSV\� VKRZV� VWDWLVWLFV� LQFOXGLQJ� D� FROOHFWLRQ� RI� WZLWWHUV� E\� YROXPH� IRU�
HDFK�WRSLF�ZKHQ�ZH�VHDUFK�D�VSHFLILF�WRSLF��,W�LV�XVHIXO�WR�ILQH�SHRSOH�ZKR�DUH�YHU\�
DFWLYH�DURXQG�WKH�WRSLF�RU�ZKR�DUH�WKH�EHVW�UHWZHHWHUV��
�

2XU� PDLQ� REMHFWLYH� IRU� H[WUDFWLQJ� GDWD� IURP� 7ZLWWHU� LV� WR� GLVFRYHU� FRQYHUVDWLRQ�
WRSLFV�� ZKR¶V� LQIOXHQFLQJ� ZKDW� WRSLFV�� ZKR¶V� VD\LQJ� ZKDW� DQG� KRZ� RIWHQ�� DQG� WUHQGV�
DURXQG�D�WRSLF��ZKHUH�WKH�PDLQ��WRSLF�EHLQJ�GLVFXVVHG�LV�KHDOWK�EHKDYLRU�RI�DGROHVFHQWV��
,W� VKRXOG�DOVR�EH�QRWHG� WKDW� DGROHVFHQW�PD\�QRW�GLUHFWO\� H[SUHVV�NH\ZRUGV� WKDW�ZH�DUH�
LQWHUHVWHG� LQ� VXFK� DV� GUXJV�� VPRNH�� DOFRKRO�� GLHW�� ZRUNRXW�� VH[�� � 5HVHDUFKHUV� ZLOO�
WKHUHIRUH� QHHG� WR� XVH� D� ZLGH� UDQJH� RI� VHDUFK� WHUPV� DQG� NHHS� DEUHDVW� RI� FROORTXLDO�
ODQJXDJH�SRSXODU�ZLWK�\RXWK����
�
+HUH�� ZH� PDLQO\� FRQVLGHU� WKH� PRVW� SRSXODU� VRFLDO� QHWZRUNLQJ� VLWHV�� ³)DFHERRN´� DQG�
³7ZLWWHU´� IRU� GDWD� FROOHFWLRQ�� %XW�� RWKHU� VRFLDO� QHWZRUNLQJ� VLWHV� VXFK� DV� )OLFNU� DQG�
VRFLDOL]DWLRQ� JDPH� 0DILD� :DUV� DQG� )DUPYLOOH� FDQ� VXSSOHPHQW� WKH� LQIRUPDWLRQ� DERXW�
VRFLDO� LQWHUDFWLRQV� DPRQJ� DGROHVFHQWV� DQG� WKHLU� KHDOWK� EHKDYLRUV� FROOHFWHG� IURP�
)DFHERRN� DQG� 7ZLWWHU�� � ,Q� WKH� DSSHQGL[� ��� ZH� LQWURGXFH� )OLFNU� DQG� VRFLDO� LQWHUDFWLRQ�
JDPH�VLWHV���
��
6HFWLRQ����$SSOLFDWLRQ�RI�7UXVW�1HWZRUNV�IRU�$GROHVFHQW�+HDOWK�

$V� RQOLQH� VRFLDO� QHWZRUNV� KDYH� FUHDWHG� QHZ� DQG� HIIHFWLYH�PHDQV� RI� VRFLDOL]DWLRQ�
DPRQJ�DGROHVFHQWV�DQG�WKH�XVDJH�RI�RQOLQH�VRFLDO�QHWZRUNV�KDV�JURZQ�H[SRQHQWLDOO\��LWV�
LPSDFW�RQ�DGROHVFHQW�KHDOWK�EHKDYLRU�LV�DOVR�H[SHFWHG�WR�EH�KLJKHU��7KLV�QHZ�WHFKQRORJ\�
HVSHFLDOO\� DXJPHQWV� WKH� LQWHUSHUVRQDO� OHYHO� RI� LQIOXHQFH� LQ� WKH� VRFLDO� HFRORJLFDO�
IUDPHZRUN�GHVFULEHG�LQ�)LJXUH������,QIOXHQFH�LQ�WKLV�FDVH�FDQ�EH�PHDVXUHG�ZLWK�UHVSHFW�
WR� WKH� FRQFHSW� RI� ³WUXVW´� EHWZHHQ� XVHUV�� 0RUHRYHU�� WKH� WUHPHQGRXV� GDWD� FROOHFWLRQ�
DYDLODEOH� IURP� RQOLQH� VRFLDO� QHWZRUNV� RIIHUV� QHZ� RSSRUWXQLWLHV� WR� VWXG\� VRFLDOL]DWLRQ�
DPRQJ� DGROHVFHQWV� LQ� WHUPV� RI� KHDOWK� EHKDYLRU� ZLWK� D� PRUH� VRSKLVWLFDWHG� DQG�
TXDQWLWDWLYH� PRGHO� ZKLFK� ZDV� SUHYLRXVO\� XQLPDJLQDEOH�� :H� SRVLW� WKDW� XVH� RI�
VRSKLVWLFDWHG� DQG� DGYDQFHG� FRPSXWDWLRQDO� PRGHOV� WR� DQDO\]H� WKH� GHWDLOHG� EHKDYLRUDO�
GDWD� LV� JRLQJ� WR� GUDVWLFDOO\� FKDQJH� WKH� ZD\� RI� VWXG\LQJ� VRFLDO� VFLHQFH� TXHVWLRQV�� DQG�
HQDEOH�H[SORUDWLRQ�RI�QHZ�TXHVWLRQV�VXFK�DV���
�L�� +RZ�GRHV�VRFLDO�LQIOXHQFH�LQ�RQOLQH�VRFLDO�QHWZRUNV�LPSDFW�DGROHVFHQW�KHDOWK��

DQG�KRZ�FDQ�WKLV�LPSDFW�EH�DVVHVVHG"��
2QFH�WKH�VRXUFH�RI�LQIOXHQFH�DQG�ULVN\�EHKDYLRU�IDFWRUV�LQ�RQOLQH�VRFLDO�QHWZRUNV�
KDYH�EHHQ� LGHQWLILHG��ZH�FDQ�DGGUHVV�PXOWLSOH�TXHVWLRQV� LQ�RUGHU� WR�XQGHUVWDQG�
DGROHVFHQW�KHDOWK�EHKDYLRU�DQG�WKH�LPSDFW�RI�VRFLDO�LQIOXHQFH�RQ�LW�WKURXJK�WUXVW�
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QHWZRUNV�� �+RZ�PXFK� LV� DQ� LQGLYLGXDO�XVHU� LQIOXHQFHG� IURP�WKH� LQIOXHQWLDO� DQG�
WUXVWHG� QHLJKERUV"�� +RZ� FDQ� ZH� FODVVLI\� XVHUV� LQWR� KHDOWK\� JURXSV� DQG� ULVN\�
JURXSV"��+RZ�PXFK� DQG� KRZ� IDVW� LV� WKH� ULVN\� LQIRUPDWLRQ� WUDQVIHUUHG� WR� RQH¶V�
IULHQGV"�� DQG�+RZ�GRHV� WKH� OHYHO� RI� WUXVW� DPRQJ�XVHUV� DIIHFW� WR� LPSURYH�KHDOWK�
EHKDYLRU"��

�LL��+RZ�FDQ�VRFLDO�QHWZRUNV�EH�XVHG�WR�SURDFWLYHO\� LPSURYH�DGROHVFHQW�KHDOWK�E\���������������
LQFUHDVLQJ�SRVLWLYH�VRFLDO�LQIOXHQFH�RU�UHGXFLQJ�QHJDWLYH�VRFLDO�LQIOXHQFH�RQ�
DGROHVFHQWV"�

%\� FODVVLI\LQJ� KHDOWK\� EHKDYLRU� JURXSV�RU� ULVN\�EHKDYLRU� JURXSV�ZLWK� FRPPXQLW\�
GHWHFWLRQ�PRGHOV� DQG� VHOHFWLQJ� WKH�PRVW� LQIOXHQWLDO� XVHUV� LQ� HDFK� JURXS�� ZH� FDQ�
LQFUHDVH� SRVLWLYH� LQIOXHQFH� RU� GHFUHDVH� QHJDWLYH� LQIOXHQFH� WKURXJK� WKH� WUXVW�
QHWZRUN� �H�J��� E\� HQFRXUDJLQJ� SRVLWLYH� NH\� LQIOXHQWLDO� XVHUV� WR� DGRSW� KHDOWK\�
EHKDYLRUV��RU�E\�FXWWLQJ�WKH�OLQNV�IURP�WKH�QHJDWLYH�NH\�LQIOXHQWLDO�XVHUV�WR�WKH�UHVW�
RI�WKH�QHWZRUNV����
�LLL�� �+RZ�FDQ�WKH�LPSDFW�RI�VRFLDO�LQIOXHQFH�IRU�DGROHVFHQW�KHDOWK�EH�YDOLGDWHG"�
,Q�RUGHU� WR� YDOLGDWH� WKH� HIIHFWLYHQHVV�RI� LQWHUYHQWLRQ�RU� WUXVW� DVVHVVPHQW��ZH� FDQ�
IROORZ�XS�WKH�FKDQJH�RI�XVHU�EHKDYLRU�VXFK�DV�UHGXFLQJ�ULVN\�EHKDYLRU�RU�LQFUHDVLQJ�
WKH� LQWHUDFWLRQ� ZLWK� KHDOWK\� EHKDYLRU� JURXSV�� 7KH� FDXVDO� UHODWLRQVKLS� EHWZHHQ� D�
OHYHO� RI� WUXVW� DQG� FKDQJH�RI�KHDOWK�EHKDYLRU� FDQ� EH�DOVR� HYDOXDWHG�ZLWK�D� W\SH�RI�
ORQJLWXGLQDO�DQDO\VLV��
�
)RU� XQGHUVWDQGLQJ� WKH� LQIOXHQFH� RI� VRFLDO� QHWZRUNV� RQ� DGROHVFHQW� KHDOWK� DQG�

PD[LPL]LQJ�WKH� LPSDFW�RI�VRFLDO� LQIOXHQFH� WKURXJK�WUXVW�QHWZRUNV��ZH�EULHIO\� LQWURGXFH�
WHUPV� VXFK� DV� ³.H\� LQIOXHQWLDO� XVHU� LGHQWLILFDWLRQ´�� ³&RPPXQLW\� GHWHFWLRQ´�� DQG� ³/LQN�
SUHGLFWLRQ´�LQ�WKLV�VHFWLRQ���

�
�

�
�����,GHQWLI\LQJ�NH\�LQIOXHQWLDO�XVHUV�LQ�DQ�RQOLQH�VRFLDO�QHWZRUN�
,Q�WKLV�VHFWLRQ��ZH�LQWURGXFH�VRPH�SRSXODU�DSSURDFKHV�WR�GHWHUPLQLQJ�ZKLFK�XVHUV�

KDYH� VLJQLILFDQW� HIIHFWV� RQ� WKH� DFWLYLWLHV� RI� RWKHUV� LQ� D� QHWZRUN�� 7KH� LPSRUWDQFH� RI�
LGHQWLI\LQJ�LQIOXHQWLDO�XVHUV�RQ�D�VRFLDO�QHWZRUNLQJ�VLWH�KDV�EHHQ�UHFHQWO\�KLJKOLJKWHG�E\�
*RRJOH¶V�DG�WDUJHWLQJ�VWUDWHJ\�DW�0\6SDFH��*UHHQ���������7KH�PDLQ�LGHD�LV�WKDW�WDUJHWLQJ�
DG�DW�VRPH�PHPEHUV�ZKR�JHW�PRUH�DWWHQWLRQ� IURP�PDQ\�XVHUV�� LV�PXFK�PRUH�HIIHFWLYH�
FRPSDUHG�WR�WDUJHWLQJ�DW�LQGLYLGXDOV�ZLWK�FHUWDLQ�FKDUDFWHULVWLFV��

�
,QIOXHQWLDO� XVHUV�� RU� RSLQLRQ� OHDGHUV�� DUH� KLJKO\� LQIRUPHG�� KLJKO\� FRQQHFWHG� DQG�

ZHOO� UHVSHFWHG� LQGLYLGXDOV� ZKR� H[HUFLVH� LQIRUPDO� LQIOXHQFH� RYHU� RWKHUV� �WKRXJK� QRW�
QHFHVVDULO\� OHDGHUV� LQ� DQ\� IRUPDO� VHQVH� RI� WKH� WHUP��� .DW]� DQG� /D]DUVIHOG� �.DW]� ������
/D]DUVIHOG�������GLG�SLRQHHULQJ�ZRUN�LQ�VWXGLHV�WKDW�VKRZHG�WKDW�SHRSOH�DUH�LQIOXHQFHG�
PRUH� E\� HDFK� RWKHU� WKDQ� E\� WKH�PHGLD� ZLWK� UHVSHFW� WR� GHFLVLRQ�PDNLQJ�� 7KHLU� WKHRU\�
VWDWHG�WKDW�WKHUH�LV�XVXDOO\�D�VPDOO�JURXS�RI�LQIOXHQWLDO�XVHUV�WKDW�LQIOXHQFH�RWKHU�SHRSOH¶V�
ZLWK� UHVSHFW� WR� RWKHU� SHRSOH¶V� GHFLVLRQ� PDNLQJ�� 7KXV� LQ� WHUPV� RI� LQIRUPDWLRQ� IORZ��
LQIRUPDWLRQ� IORZV� IURP� WKH� PHGLD� WR� WKHVH� LQIOXHQWLDO� XVHUV� DQG� WKHQ� IURP� WKHVH�
LQIOXHQWLDO�XVHUV�WR�WKH�UHVW�RI�WKH�SRSXODWLRQ��7KHUH�KDV�EHHQ�H[WHQVLYH�ZRUN�RQ�WKH�UROH�
RI�LQIOXHQWLDO�XVHUV�LQ�WKH�GLIIXVLRQ�RI�LQIRUPDWLRQ�LQ�D�YDULHW\�RI�ILHOGV��&ROHPDQ��������
5RJHUV�������9DOHQWH�������9DQ�GHQ�%XOWH��������

:LWK� WKH�GHJUHH�RI� WUXVW�RU� WKH� OHYHO� RI� VWUHQJWK� LQ� UHODWLRQVKLS�DPRQJ�XVHUV�� WKH�
IROORZLQJ�DSSURDFKHV�FDQ�EH�DSSOLHG�ZLWK�OLWWOH�PRGLILFDWLRQ�WR�LGHQWLI\�LQIOXHQWLDO�XVHUV�
ZKR� HIIHFWLYHO\� SURSDJDWH� FRUUHFW� KHDOWK\� EHKDYLRU� LQIRUPDWLRQ� WR� WKH� QHWZRUN� RU�
VLJQLILFDQWO\�DIIHFW�RWKHU�XVHUV¶�KHDOWK�EHKDYLRU�LQ�YDULRXV�ZD\V���
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�
����3DJH5DQN�
3DJH5DQN� �%ULQ� DQG� 3DJH�� ������ LV� D� OLQN� DQDO\VLV� DOJRULWKP� XVHG� E\� *RRJOH�

,QWHUQHW� VHDUFK� HQJLQH� WR� PHDVXUH� HDFK� ZHE� SDJH¶V� UHODWLYH� LPSRUWDQFH� ZLWKLQ� D�
K\SHUOLQNHG� VHW� RI�GRFXPHQWV�� ,Q� HVVHQFH��*RRJOH� LQWHUSUHWV� D� OLQN� IURP�D�SDJH�$� WR� D�
SDJH�%�DV�D�YRWH��E\�SDJH�$��IRU�SDJH�%��DQG�WKHQ�JLYHV�D�PRUH�KLJKO\�YRWHG�SDJH�KLJKHU�
YDOXH��6LPSO\�WKH�3DJH5DQN�RI�HDFK�SDJH�LV�EDVHG�RQ�WKH�TXDOLW\�RI�LQERXQG�OLQN��YRWH��DV�
ZHOO� DV� WKH� 3DJH5DQN� �L�H��� WKH� LPSRUWDQFH� OHYHO�� RI� WKH� SDJH� SURYLGLQJ� WKH� OLQNV� DV�
IROORZV��
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� ��
� �

� �

ZKHUH�1�LV�WKH�QXPEHU�RI�SDJHV

���������� � ��LV�WKH�VHW�RI�SDJH�WKDW�OLQN�WR�

��������� � ��LV�WKH�VHW�RI�RXWERXQG�OLQNV�RQ�SDJH� ��

��������� � � �LV�WKH�QXPEHU�RI
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�
*LYHQ� D� WUXVW� IXQFWLRQ� ZLWK� RXU� GDWDVHW� ZKLFK� ZLOO� EH� D� WUDQVDFWLRQ�EDVHG� WUXVW�

PRGHO�� DQ� LQGLYLGXDO� XVHU� S� LV� FRQVLGHUHG� DV� D� ZHESDJH� S� DQG� D� WUXVW� OLQN� ZKRVH�
HVWLPDWHG�OLQN�VWUHQJWK�LV�KLJKHU�WKDQ�FHUWDLQ�DPRXQW�IURP�XVHU�SL�WR�XVHU�SM� LV�XVHG�DV�
LQERXQG�OLQN�WR�SM�LQ�WKH�3DJH5DQN�PRGHO��7KHQ�D�XVHU�ZKR�LV�JOREDOO\�WUXVWHG�E\�PDQ\�
KLJKO\� WUXVWZRUWK\� XVHUV� HYHQWXDOO\� UHFHLYHV� KLJK� 3DJH5DQN� YDOXH� WKURXJK� PXOWLSOH�
LWHUDWLRQV�� 7KH� ILQDO� 3DJH5DQN� YDOXHV� DUH� XVHG� WR� UDQN� DOO� XVHUV� EDVHG� RQ� WUXVW� EDVHG�
LQIOXHQFH� LQ�D�VRFLDO�QHWZRUN��$IWHUZDUGV�ZH�FDQ�VHOHFW� WKH� WRS�Q�KLJK� LQIOXHQWLDO�XVHUV�
ZLWK�KLJK�3DJH5DQN�YDOXHV�WR�SURYLGH�KHDOWK�LQIRUPDWLRQ�WR�WKH�QHWZRUN��7KH�DFWLYDWHG�
KHDOWK�LQIRUPDWLRQ�ZLOO�EH�SURSDJDWHG�IURP�WRS�Q�KLJK�LQIOXHQWLDO�XVHUV�WR�WKHLU�GLUHFWO\�
FRQQHFWHG�XVHUV�DQG�IURP�WKH�LQIOXHQFHG�XVHUV�WR�WKH�UHVW�RI�ZKROH�QHWZRUNV�DV�WLPH�JRHV�
E\��
�
����+,76�
7KH�PDLQ� LGHD� RI� +,76� �+\SHUOLQN�,QGXFHG�7RSLF� 6HDUFK�� LV� DOVR� D� OLQN� DQDO\VLV�

DOJRULWKP� WKDW� UDWHV�:HE� SDJHV� GHYHORSHG� E\� .OHLQEHUJ� �������� ,W�PHDVXUHV�+XE� DQG�
$XWKRULW\�RI�D�SDJH��7KH�PDLQ� LGHD�RI�+,76� LV� WR�UHJDUGHG�WKH�SUHVHQFH�RI�D�K\SHUOLQN�
IURP� SDJH� L� WR� SDJH� M� DV� JUDQWLQJ� SDJH� L¶V� DXWKRULW\� WR� SDJH� M�� ,W� UDQNV� ZHE� SDJHV� E\�
H[SORLWLQJ�WKH�PXWXDOO\�UHLQIRUFLQJ�UHODWLRQVKLS�RI�KXEV�DQG�DXWKRULWLHV�E\�K\SHUOLQNV�DV�
IROORZV��
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� ��LV�DXWKRULW\�RI�SDJH�

� ��LV�KXE�RI�SDJH�
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�
7KH�UHODWLRQVKLS�LV�H[SORLWHG�E\�LWHUDWLYH�DOJRULWKP�WKDW�XSGDWHV�QXPHULFDO�ZHLJKWV�

IRU�WKH�SDJH��$�SDJH�ZLWK�KLJK�K�L��VFRUH�LV�FRQVLGHUHG�WR�EH�D�SDJH�WKDW�FRQQHFWV�WR�PDQ\�
JRRG�SDJHV�ZLWK�KLJK�DXWKRULW\��$�SDJH�ZLWK�KLJK�D�L��VFRUH�LV�FRQVLGHUHG�WR�D�SDJH�WKDW�LV�
OLQNHG�E\�PDQ\�JRRG�KXE�SDJHV��
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%DVLFDOO\�WKH�ZHLJKW�RI�ZHE�SDJHV�GHSHQGV�RQ�WKH�VWUXFWXUH�RI�K\SHUOLQNV��EXW�WKH�
LQIOXHQFH�LQ�D�VRFLDO�QHWZRUN�KHDYLO\�GHSHQGV�RQ�D�OHYHO�RI�WUXVW��³WKH�VWUHQJWK�RI�OLQNV�
EHWZHHQ�XVHUV´���7KHUHIRUH��JLYHQ�D�WUXVW�QHWZRUN�ZLWK�RXU�GDWDVHW��ZH�FDQ�XVH�D�OHYHO�RI�
WUXVW�W�L�M��DV�D�SUREDELOLW\�RI�WKDW�D�XVHU�L�ZLOO�EH�LQIOXHQFHG�E\�D�XVHU�M�DW�D�FHUWDLQ�FRQWH[W�
DV�IROORZV��

� � � � � � �

� � � � � � �

� ��LV�DXWKRULW\�RI�SDJH�

� ��LV�KXE�RI�SDJH�

� � ��LV�D�GHJUHH�RI�WUXVW�IURP�XVHU� �WR�XVHU�
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7R� LOOXVWUDWH� WKH� DSSOLFDWLRQ� RI� WKLV� PHWKRG� LQ� RXU� FRQWH[W� FRQVLGHU� WKH� H[DPSOH� RI�
7ZLWWHU�ZKHUH�XVHUV�ZLWK�KLJK�KXE�YDOXH�ZRXOG�EH�WKRVH�ZKR�NQRZ�PDQ\�JOREDOO\�WUXVWHG�
XVHUV�ZKR� VHQG� KHOSIXO� KHDOWK� LQIRUPDWLRQ�� (YHQ� WKRXJK� WKH\�PD\� QRW� SURYLGH� KHDOWK�
LQIRUPDWLRQ�WR�RWKHU�E\�WKHPVHOYHV��WKH\�IROORZ�PDQ\�JOREDO�WUXVWZRUWK\�XVHUV�ZLWK�KLJK�
DXWKRULW\�YDOXHV��8VHUV�ZLWK�KLJK�DXWKRULW\�YDOXH�GHILQLWHO\�EURDGFDVW�PDQ\�KLJK�TXDOLW\�
KHDOWK�LQIRUPDWLRQ�WZHHWV�DQG�ZRXOG�EH�IROORZHG�E\�PDQ\�KXE�XVHUV���
�
����(LJHQ7UXVW��
(LJHQWUXVW� DOJRULWKP� �.DPPDU� HW� DO�� ������ LV� EDVHG� RQ� WKH� QRWLRQ� RI� WUDQVLWLYH�

WUXVW��,I�D�XVHU�L�WUXVWV�D�XVHU�M��WKHQ�WKH�XVHU�L�ZRXOG�DOVR�WUXVW�XVHU�N�WUXVWHG�E\�M���%DVHG�
RQ�WKH� WUDQVLWLYH�SURSHUW\�RI� WUXVW��D�XVHU� L�ZLOO�DVN� LWV� WUXVWZRUWK\�XVHUV� M� LI� WKH\�NQRZ�
DERXW�XVHU�N�DQG�ZHLJK�UHVSRQVHV�IURP�WKH�WUXVWZRUWK\�XVHUV�E\�D�OHYHO�RI�WUXVW�D�XVHU�L�
SODFHV�LQ�WKHP�DV�IROORZV��

�����IRU�HDFK�XVHU�L�� ��

�LV�D�SUHGLFWHG�WUXVW�YDOXH�IURP�XVHU� �WR�

�LV�D�ORFDO�WUXVW�YDOXH�IURP�XVHU� �WR� �

LO LM MO LM

M M

LO

LM

W F F F

W L O

F L M
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+HUH��LI�D�XVHU�KDV�D�SUHYLRXV�GLUHFW�LQWHUDFWLRQ��L�H���DQ\�NLQG�RI�WUDQVDFWLRQ�VXFK�DV�
GRZQORDGLQJ�SKRWRV��ZULWLQJ�FRPPHQWV��IROORZLQJ�VRPHRQH��ZLWK�DQ\�XVHU�M��D�XVHU�
HYDOXDWHV�D�ORFDO�WUXVW�YDOXH�RQ�XVHU�M�EDVHG�RQ�LWV�H[SHULHQFH��:KHQ�ZH�DVVXPH�WKDW�ZH�

KDYH�DOO�
LM
F �YDOXHV�IRU�WKH�ZKROH�QHWZRUN�LQ�WKH�IRUP�RI�D�PDWUL[�&��WKH�ILQDO�WUXVW�PDWUL[�

7�IRU�WKH�ZKROH�QHWZRUN�FDQ�EH�REWDLQHG�DIWHU�N�LWHUDWLRQV��SURSDJDWLRQ��ZKHUH�D�ODUJH�

YDOXH�RI�N�PDNH�WKH�WUXVW�PDWUL[�7�FRQYHUJH��L�H��� N
7 & ��

�
*XKD�HW�DO���������GHYHORSHG�D�IUDPHZRUN�IRU�WUXVW�SURSDJDWLRQ�IRU�GDWDVHWV�ZKHUH�

ERWK�WUXVW�DQG�GLVWUXVW� LQIRUPDWLRQ�DUH�DYDLODEOH� LQ�D�VRFLDO�QHWZRUN��7KH\�VKRZ�WKDW�D�
VPDOO�QXPEHU�RI�H[SUHVVHG�WUXVW�GLVWUXVW�SHU�XVHUV�FDQ�LQFUHDVH�WKH�SUHGLFWLRQ�DFFXUDF\�
RI�WUXVW�EHWZHHQ�DQ\�WZR�XVHUV�FRPSDUHG�WR�RQO\�XVLQJ�WUXVW�LQIRUPDWLRQ��7KH\�FRPSDUH�
WKUHH�GLIIHUHQW�SURSDJDWLRQ�PRGHOV�WR�VHH�KRZ�WUXVW�DQG�GLVWUXVW�SURSDJDWH�WRJHWKHU���D��
7UXVW� 2QO\� 3URSDJDWLRQ� PRGHO�� ,Q� WKLV� FDVH�� LW� LJQRUHV� GLVWUXVW� FRPSOHWHO\�� DQG�
SURSDJDWHV�WUXVW�VFRUHV���E��2QH�6WHS�'LVWUXVW�3URSDJDWLRQ�PRGHO��$VVXPH�WKDW�ZKHQ�D�
XVHU� GLVWUXVWV� VRPHRQH�� WKH\� DOVR� GLVFRXQW� DOO� RSLQLRQV� IURP� WKH� XVHU�� WKXV� GLVWUXVW�
SURSDJDWH�RQO\�D�VLQJOH�VWHS�DW�WKH�ODVW�WLPH�DIWHU�SURSDJDWLQJ�UHSHDWHGO\���F��3URSDJDWHG�
'LVWUXVW�PRGHO��WUXVW�DQG�GLVWUXVW�ERWK�SURSDJDWH�WRJHWKHU�N�WLPHV��,Q�WKHLU�H[SHULPHQWV��
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2QH�6WHS�'LVWUXVW�3URSDJDWLRQ�PRGHO�� � ��N) 7 7 ' � � ��ZKHUH�)�LV�D�ILQDO�WUXVW�PDWUL[��7�

LV�D�WUXVW�PDWUL[��'�LV�D�GLVWUXVW�PDWUL[��VKRZV�WKH�EHVW�SHUIRUPDQFH�LQ�WUXVW�DQG�GLVWUXVW�
SUHGLFWLRQ��,Q�RXU�GDWDVHW��WUXVW�LV�LQWHUSUHWHG�SRVLWLYH�LQIOXHQFH�RQ�KHDOWK�EHKDYLRU�DQG�
GLVWUXVW� LV� LQWHUSUHWHG� DV� QHJDWLYH� LQIOXHQFH� RQ� KHDOWK� EHKDYLRU�� 7KH� SRVLWLYH� DQG�
QHJDWLYH� LQIOXHQFH� LV� PHDVXUHG� ZLWK� ERWK� WUDQVDFWLRQ�EDVHG� LQIRUPDWLRQ� �LQFOXGLQJ�
IHHGEDFN� RI� WKH� WUDQVDFWLRQ�� DQG� RSLQLRQ�EDVHG� LQIRUPDWLRQ� WKDW� LV� HYDOXDWHG� IURP�
IHHGEDFNV��6HH�LQ�VHFWLRQ�������7KH�SRVLWLYH�ZRUGV�DQG�QHJDWLYH�ZRUGV�LQ�FRPPHQWV�FDQ�
EH�XVHG�WR� LGHQWLI\� LI� WKH� IHHGEDFN� LV�PRVWO\�SRVLWLYH�RU�QHJDWLYH�XVLQJ�FRQWHQW�DQDO\VLV�
WHFKQLTXHV��:LWK�WUXVW�SURSDJDWLRQ��LW�LV�SRVVLEOH�WR�SUHGLFW�WKH�PRVW�SRVLWLYH�LQIOXHQWLDO�
XVHUV�DQG�WKH�PRVW�QHJDWLYH�LQIOXHQWLDO�XVHUV�LQ�D�VRFLDO�QHWZRUN��

�
����,QIOXHQFH�PD[LPL]DWLRQ�PRGHO�
,Q� FHUWDLQ� GRPDLQV� OLNH� PDUNHWLQJ�� WKH� OLWHUDWXUH� KDV� WUDGLWLRQDOO\� IRFXVHG� RQ�

ILQGLQJ�WKH�PRVW� LQIOXHQWLDO�XVHUV��7KLV� WUDQVODWHV� LQWR� WKH�SUREOHP�RI�ILQGLQJ�WKH�PRVW�
LQIOXHQWLDO� FXVWRPHUV�� 7KH�PDLQ� TXHVWLRQ� LV� WKDW� LI�ZH� FDQ� WU\� WR� FRQYLQFH� D� VXEVHW� RI�
LQGLYLGXDOV�WR�DGRSW�QHZ�SURGXFW�RU�LQQRYDWLRQ��DQG�WKH�JRDO�LV�WR�WULJJHU�D�ODUJH�FDVFDGH�
RI� IXUWKHU� DGRSWLRQV�� ZKLFK� VHW� RI� LQGLYLGXDOV� VKRXOG� ZH� WDUJHW"� 7KXV�� 'RPLQJRV�
�'RPLQJRV�������SUHVHQWHG�D�QHWZRUN�EDVHG�PRGHO�RI�FXVWRPHU�YDOXH�ZKHUH�WKH�YDOXH�RI�
WKH� FXVWRPHU� LV� GHWHUPLQHG� LQ� WHUPV� RI� QRW� MXVW� WKHLU� DFWLYLW\� ZLWK� UHVSHFW� WR� WKHLU�
SUHYLRXV� LQWHUDFWLRQV�ZLWK� WKH� VHUYLFH� RU� FRPSDQ\� EXW� DOVR�ZLWK� UHVSHFW� WR� KRZ�PXFK�
LQIOXHQFH� WKH\� H[HUW� RQ� RWKHU� SHRSOH� LQ� WKH� VXEVFULSWLRQ� QHWZRUN� RU� WKH� VKRSSLQJ�
QHWZRUN��.LPXUD�HW�DO���������DGGUHVV�WKH�SUREOHP�RI�UDQNLQJ�LQIOXHQWLDO�QRGHV�LQ�VRFLDO�
QHWZRUNV� E\� HVWLPDWLQJ� GLIIXVLRQ� SUREDELOLWLHV� IURP� REVHUYHG� GLIIXVLRQ� GDWD� XVLQJ� WKH�
SRSXODU� LQGHSHQGHQW� FDVFDGH� PRGHO�� 7KH\� IRUPXODWH� WKH� OLNHOLKRRG� IRU� LQIRUPDWLRQ�
GLIIXVLRQ�GDWD��L�H��D�VHW�RI�WLPH�VHTXHQFH�GDWD�RI�DFWLYH�QRGHV��DQG�SURSRVH�DQ�LWHUDWLYH�
PHWKRG� WR� VHDUFK� IRU� WKH�SUREDELOLWLHV� WKDW�PD[LPL]HV� WKH� OLNHOLKRRG��7KHLU�PRGHO� FDQ�
SUHGLFW� WKH� KLJK� UDQNHG� LQIOXHQWLDO� QRGHV� PXFK� PRUH� DFFXUDWHO\� WKDQ� FRQYHQWLRQDO�
KHXULVWLF�PHWKRGV��

:KHQ� ZH� VHOHFW� D� VHW� RI� WDUJHW� JURXS� IRU� KHDOWK� LQIRUPDWLRQ� DGYHUWLVLQJ� RU�
FDPSDLJQV��ILQGLQJ�RSWLPDO�QXPEHU�RI�KLJK�LQIOXHQWLDO�XVHUV�LV�FULWLFDO�LQ�PD[LPL]LQJ�WKH�
HIIHFWLYHQHVV�RI�WKH�WDUJHW�DGYHUWLVLQJ�JLYHQ�FRVW��WLPH�RU�RWKHU�FRQVWUDLQWV��7KXV��DORQJ�
ZLWK� 'RPLQJRV¶� VWXG\� ������� DQG� .LPXUD¶V� VWXG\� ������� ZH� VKRXOG� FRQVLGHU� WKH�
SUREDELOLW\�RI�WKDW�HDFK�XVHU�DFFHSWV�WKH�DGYHUWLVHPHQW�ZLWK�LQWHUHVW��WKH�GLIIXVLRQ�UDWH�RI�
WUDQVIHUULQJ�REVHUYHG�GDWD��DV�ZHOO�DV�WKH�DPRXQW�RI�LQIOXHQFH�WR�WKH�GLUHFWO\�FRQQHFWHG�
IULHQGV�DQG�WKH�ZKROH�QHWZRUN���
�
�����([WUDFWLQJ�KHDOWK\�RU�XQKHDOWK\�\RXWK�FRPPXQLWLHV�IRU�KHDOWK�

DGYHUWLVLQJ�WDUJHW�
&RPPXQLW\� H[WUDFWLRQ� UHIHUV� WR� LGHQWLI\LQJ� JURXSV� RI� VLPLODU� SHRSOH� LQ� D� VRFLDO�

QHWZRUN�� 7KHUH� LV� D�PDVVLYH� ERG\� RI� OLWHUDWXUH� RQ� FRPPXQLW\� H[WUDFWLRQ� LQ� &RPSXWHU�
6FLHQFH��6RFLRORJ\��:DVVHUPDQ��������DQG�3K\VLFV�OLWHUDWXUH��1HZPDQ���������$OWKRXJK�
PDQ\� WHFKQLTXHV�KDYH�EHHQ�GHYHORSHG� IRU� FRPPXQLW\� H[WUDFWLRQ�� WKHUH� LV�QR�XQLYHUVDO�
FULWHULRQ�IRU�HYDOXDWLQJ�WKH�UHVXOWV�IURP�FRPPXQLW\�GHWHFWLRQ�EHFDXVH�RI�ODFN�RI�JURXQG�
WUXWK�LQ�PRVW�GRPDLQV��7KH�WHFKQLTXHV�ZKLFK�DUH�FKRVHQ�DUH�WKXV�EDVHG�RQ�ZKDW�PDNHV�
WKH�PRVW� VHQVH� LQ� D� FHUWDLQ� GRPDLQ� L�H��� WKH� GRPDLQ� H[SHUWV� GHILQH�ZKDW� FRQVWLWXWHV� D�
³JRRG´�FRPPXQLW\�RI�SHRSOH�LQ�D�VRFLDO�QHWZRUN��,Q�WKH�FRQWH[W�RI�WKH�FXUUHQW�SUREOHP�RI�
DGROHVFHQW� KHDOWK�� WKH� SUREOHP� RI� FRPPXQLW\� GHWHFWLRQ� ZRXOG� LQYROYH� GHWHUPLQLQJ�
JURXSV� RU� FRPPXQLWLHV� RI� \RXWK� ZKLFK� H[KLELW� VLPLODU� W\SH� RI� KHDOWK� RU� XQKHDOWK\�
EHKDYLRU� H�J��� EHLQJ� HQJDJHG� LQ� GUXJ� DEXVH�� XQVDIH� VH[�� VPRNLQJ� RU� D� FRPELQDWLRQ� RI�
WKHVH��2QFH�VXFK�JURXSV�KDYH�EHHQ� LGHQWLILHG� WKH\�FRXOG�EH� WDUJHWHG� IRU�DGYHUWLVHPHQW�
FDPSDLJQV�RU�JLYHQ�FHUWDLQ�LQFHQWLYHV�WR�DGRSW�KHDOWK\�EHKDYLRUV��
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2QH� RI� WKH� ROGHVW� WHFKQLTXHV� IRU� JUDSK� SDUWLWLRQLQJ� �PDWKHPDWLFV� FRQVLVWV� RI�
GLYLGLQJ�D�JUDSK�LQWR�VXEJURXS��LV�FDOOHG�WKH�0LQ�&XW�PHWKRG��,W�ZDV�LQYHQWHG�WR�VROYH�
WKH� SUREOHP� RI� ORDG� EDODQFLQJ� LQ� SDUDOOHO� FRPSXWLQJ� ZKLFK� LV� WKH� SUREOHP� RI� URXJKO\�
HTXDOO\�GLYLGLQJ�WDVNV�LQ�SDUDOOHO�FRPSXWLQJ��.DUDSLV���������7KH�PDLQ�LGHD�EHKLQG�WKLV�
WHFKQLTXH� LV� WKDW�WKH�QRGHV�ZLWKLQ�D�SDUWLWLRQ��D�JURXSLQJ�RI�QRGHV��VKRXOG�EH�VWURQJO\�
FRQQHFWHG�WR�RQH�DQRWKHU�DV�FRPSDUHG�WR�QRGHV�DFURVV�SDUWLWLRQV��$QRWKHU�ZHOO�NQRZQ�
PHWKRG�LV�WKH�*DUYLQ�1HZPDQ�PHWKRG��1HZPDQ��������ZKLFK�GHWHUPLQHV�FRPPXQLWLHV�
E\�UHPRYLQJ�HGJHV�EHWZHHQ�QRGHV�XQWLO�RQH�JHWV�GLVFRQQHFWHG�FRPSRQHQWV�DQG�WKHVH�DUH�
GHWHUPLQHG� WR� EH� FRPPXQLWLHV�� 1HZPDQ¶V� PRGXODULW\� �1HZPDQ�� ������ LV� RQH� RI� WKH�
PRVW�ZLGHO\�XVHG�PHWKRGV�IRU�GHWHFWLQJ�FRPPXQLWLHV��,W�GHWHFWV�FRPPXQLWLHV�E\�ORRNLQJ�
LQWR�VWUXFWXUHV�DPRQJVW�QRGHV�LQ�D�QHWZRUN�DQG�FRPSDULQJ�WKDW�ZLWK�WKH�VWUXFWXUHV�WKDW�
ZRXOG�IRUP�LI�WKH�QHWZRUN�ZDV�MXVW�D�UDQGRP�QHWZRUN��2QH�ZHDNQHVV�RI�WKLV�PHWKRG�LV�
WKDW� VLQFH� LW� LV� D� JOREDO� RSWLPL]DWLRQ�PHWKRG�� LW� IDLOV� WR� FDSWXUH� VPDOO� FRPPXQLWLHV� LQ�
JOREDO�QHWZRUNV��,W�VKRXOG�QRWHG�WKDW�DOO�WKH�PHWKRGV�GHVFULEHG�VR�IDU�WDNH�LQWR�DFFRXQW�
RQO\�WKH�JUDSK�VWUXFWXUH�RI�WKH�QRGHV�EXW�QRW�WKH�W\SH�RI�LQWHUDFWLRQ�WKDW�PD\�EH�JRLQJ�RQ�
LQ�D�QHWZRUN��

$QRWKHU�DUHD�RI�FRPPXQLW\�H[WUDFWLRQ�ZKLFK�LV�UHOHYDQW�WR�WKH�FXUUHQW�DSSOLFDWLRQ�
LV�WRSLF�EDVHG�PRGHOLQJ�FRPELQHG�ZLWK�FRPPXQLW\�H[WUDFWLRQ��7RSLF�PRGHOV�DUH�D�FODVV�
RI�JHQHUDWLYH�PRGHOV�ZKLFK�H[WUDFW�FRPPXQLWLHV�IURP�FRUSXV�RI�GRFXPHQWV�EDVHG�RQ�FR�
RFFXUUHQFH�RI�ZRUGV��DXWKRUVKLS�DQG�RWKHU�FULWHULD�ZLWKLQ� WKH�FRUSXV��7KXV� WKH�*URXS�
7RSLF� PRGHO� �*7�� GLVFRYHUV� JURXSV� RI� HQWLWLHV� VXFK� WKDW� ZLWKLQ� JURXS� HQWLWLHV� VKRZ�
VLPLODULWLHV� ZLWK� RQH� RWKHU� DV� FRPSDUHG� WR� HQWLWLHV� ZKLFK� DUH� RXWVLGH� WKH� JURXS�� 7KH�
DXWKRU�UHFLSLHQW�WRSLF� �$57�� PRGHO� �0F&DOOXP�� ������ H[WUDFWV� WRSLFV� EDVHG� RQ�
FRPPXQLFDWLRQ� EHWZHHQ� SHRSOH� EXW� LW� FDQQRW� EH� XVHG� WR� H[WUDFW� FRPPXQLWLHV�� ,Q� WKH�
FRPPXQLW\�XVHU�WRSLF� �&87��PRGHOV� �=KRX���������D�FRPPXQLW\� LV�PRGHOHG�DV�D� MRLQW�
GLVWULEXWLRQ� RI� WRSLF� GLVWULEXWLRQV� DQG� XVHU� GLVWULEXWLRQV� DQG� FDQ� WKXV� H[WUDFW�
FRPPXQLWLHV�EDVHG�RQ�ODWHQW�WRSLFV�WKDW�PD\�EH�GLVFXVVHG�LQ�WKH�FRPPXQLW\��7KH�&$57�
�&RPPXQLW\�$XWKRU�5HFLSLHQW�7RSLF��PRGHO� IRU� FRPPXQLW\� H[WUDFWLRQ� �3DWKDN��������
FDQ�EH�XVHG�WR�H[WUDFW�FRPPXQLWLHV�EDVHG�RQ�WKH�W\SH�RI�FRPPXQLFDWLRQ�DQG�WKH�WRSLFV�
EHLQJ� GLVFXVVHG� LQ� D� JURXS�� ,W� DOVR� DOORZV� SHRSOH� WR� EHORQJ� WR� PXOWLSOH� JURXSV�� 6XFK�
PRGHOV�FDQ�EH�DSSOLHG�WR�VRFLDO�QHWZRUN�GDWD�ZKHUH�FRPPXQLFDWLRQ�LQIRUPDWLRQ��H�PDLO�
H[FKDQJHV�� PHVVDJH� H[FKDQJHV� DQG� HYHQ� LPDJH� LQIRUPDWLRQ� LV� DYDLODEOH�� 7KLV�
LQIRUPDWLRQ� EDVHG� RQ� LQIRUPDWLRQ� DERXW� WKH� DFWLYLWLHV� RI� XVHUV� DQG� QRW� MXVW� WKH� OLQNV�
EHWZHHQ�WKH�XVHUV�FDQ�WKHQ�EH�XVHG�WR�H[WUDFW�FRPPXQLWLHV�RI�SHRSOH�DQG�WKHQ�DQDO\]HG�
EDVHG�RQ�ZKDW�NLQG�RI�LQIRUPDWLRQ�WUDQVDFWLRQV�DUH�KDSSHQLQJ�WKHUH�H�J���DUH�SDWWHUQV�RI�
ULVN\�EHKDYLRU�UHFXUULQJ�UHSHDWHGO\�H�J���GLVFXVVLRQ�DERXW�GULQNLQJ��LPDJHV�RI�DOFRKRO�HWF��
�

�����3UHGLFWLQJ�OLQNV�DQG�WUXVW�YDOXHV�WR�UHFRPPHQG�DGROHVFHQW�
WUXVWZRUWK\�IULHQGV�RU�D�KHDOWK\�FRPPXQLW\�

/LQN�SUHGLFWLRQ��/LEHQ�1RZHOO��������UHIHUV�WR�WKH�SUREOHP�RI�SUHGLFWLQJ�OLQNV�WKDW�
PD\� IRUP� EHWZHHQ� HQWLWLHV� LQ� D� QHWZRUN�� 7KH� QHWZRUN� LQ� TXHVWLRQ� FRXOG� EH� D� VRFLDO�
QHWZRUN�EHWZHHQ�GLIIHUHQW�SHRSOH�RU� LW�FRXOG�EH�D�QHWZRUN�RI�SHRSOH�DQG� LWHPV�� ,Q�RXU�
FRQWH[W��OLQN�SUHGLFWLRQ�FDQ�EH�DSSOLHG�WR�SUHGLFWLQJ�WKH�OLQNV�WKDW�FDQ�EH�IRUPHG�EHWZHHQ�
WZR� SHRSOH� LQ� D� QHWZRUN�� WKH� VWUHQJWK� RI� LQWHUDFWLRQ� EHWZHHQ� WKHP� DQG� KRZ� WKDW�
LQIRUPDWLRQ�FDQ�EH�XVHG�ODWHU�RQ�WR�VHOHFW�SHRSOH�ZKR�FDQ�LQIOXHQFH�RWKHUV��+DVDQ�HW�DO�
������� SRVHG� WKH� OLQN� SUHGLFWLRQ� SUREOHP� DV� D� VXSHUYLVHG� OHDUQLQJ� SUREOHP� DQG�
LGHQWLILHG�D� VHW� RI� IHDWXUHV� WKDW� FDQ�EH�XVHG� WR�SUHGLFW� IXWXUH� OLQNV�EHWZHHQ�QRGHV� LQ� D�
JUDSK��2XW�RI�DOO�WKH�IHDWXUHV�WKH\�GLVFRYHUHG�WKDW�WRSRORJLFDO�IHDWXUHV�RI�WKH�JUDSK�OLNH�
VKRUWHVW�GLVWDQFH�DQG�FOXVWHULQJ�LQGH[�ZHUH�WKH�PRVW�KHOSIXO�LQ�GHWHUPLQLQJ�IXWXUH�OLQNV�
EHWZHHQ�WKH�QRGHV��$GDIUH�HW�DO��������DGGUHVVHG�WKH�SUREOHP�RI�ILQGLQJ�³PLVVLQJ´�OLQNV�
LQ� :LNLSHGLD� E\� ILUVW� QDUURZLQJ� GRZQ� WKH� VHW� RI� OLQNV� WKDW� KDYH� WR� EH� DQDO\]HG� IRU�
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SUHGLFWLQJ� WKH� IRUPDWLRQ� RI� OLQNV� EDVHG� RQ� JUDSK� FOXVWHULQJ� DQG� WKHQ� XVLQJ� WKH�
FKDUDFWHULVWLFV� RI� VXEVHW� REWDLQHG� IURP� JUDSK� FOXVWHULQJ� WR� PDNH� SUHGLFWLRQV�� +XDQJ�
JHQHUDOL]HV� WKH� FOXVWHULQJ� FRHIILFLHQW� WR� GHVFULEH� D� JUDSK� WRSRORJ\� EDVHG� PHWKRG� WR�
SUHGLFW� OLQNV� �+XDQJ���������0DQ\�RWKHU�PHWKRGV�KDYH�DOVR�EHHQ�SURSRVHG�ZKLFK�XVH�
0DUNRY� 1HWZRUNV� �7DVNDU�� ������� 6WDWLVWLFDO� OHDUQLQJ� �3RSVHFXO�� ������� SUREDELOLVWLF�
OHDUQLQJ�PRGHOV�EDVHG�RQ�0DUNRY�5DQGRP�)LHOGV��:DQJ��������DQG�VR�RQ��

;LDQJ��������GLYLGHV�WKH�WHFKQLTXHV�IRU�OLQN�SUHGLFWLRQ�LQ�WKUHH�EURDG�FDWHJRULHV��
QRGH�ZLVH� VLPLODULW\� EDVHG� PHWKRGV�� WRSRORJLFDO� VLPLODULW\� EDVHG� PHWKRGV� DQG�
SUREDELOLVWLF�PHWKRGV��+H�DOVR�QRWHV�WKDW�OLQN�SUHGLFWLRQ�KDV�EHHQ�DSSOLHG�LQ�D�QXPEHU�RI�
GRPDLQV� OLNH� VRFLDO� QHWZRUNV�� UHFRPPHQGDWLRQ� V\VWHPV�� FLWDWLRQ� QHWZRUNV�� SURWHLQ�
LQWHUDFWLRQ�QHWZRUNV�HWF��:KLOH�WKHUH�LV�D�ODUJH�ERG\�RI�OLWHUDWXUH�RQ�WKH�SUREOHP�RI�OLQN�
SUHGLFWLRQ��;LDQJ���������SUHGLFWLQJ�WKH�VWUHQJWK�RI�LQWHUDFWLRQ�EHWZHHQ�WZR�QRGHV�LQ�D�
QHWZRUN�RU� WKH�FKDQJH� LQ� WKH� LQWHUDFWLRQ�VWUHQJWK�KDV�QRW�UHDOO\�EHHQ�VWXGLHG� LQ�GHWDLO���
7KLV�FDQ�EH�XVHG�WR�SUHGLFW�QRW�MXVW�WKH�OLNHOLKRRG�RI�SHRSOH�FRQQHFWLQJ�LQ�WKH�IXWXUH�EXW�
KRZ� VWURQJ� WKH� OLQN� LV� JRLQJ� WR� EH� DQG� WKXV� KRZ� LQIOXHQWLDO� RQH� SHUVRQ� FDQ� EH� ZLWK�
UHVSHFW� WR� DQRWKHU� SHUVRQ�� 7KHUH� DUH� VRPH� H[FHSWLRQV� ZKHUH� WKH� OLQN� SUHGLFWLRQ� WDVN�
LQFRUSRUDWHV� WKH� KLVWRU\� RI� SUHYLRXV� LQWHUDFWLRQV� EHWZHHQ� WKH� QRGHV� LQ� RUGHU� WR�PDNH�
SUHGLFWLRQV�DERXW�WKH�IXWXUH�OLQNV���

7KH� SUREOHP� RI� WUXVW� OLQN� SUHGLFWLRQ� LQ� WKH� FRQWH[W� RI� KHDOWK� DSSOLFDWLRQV� FDQ� EH�
FRQVLGHUHG� FRPSOLPHQWDU\� WR� WKH� SUREOHP� RI� GHWHUPLQLQJ� LQIOXHQWLDO� XVHUV� LQ� WKH�
QHWZRUN�DV� DERYH��6XSSRVH� WKDW�ZH� FRXOG�SUHGLFW� WKH� OLNHOLKRRG�RI� D� OLQN�EHWZHHQ� WZR�
XVHUV�LQ�WKH�IXWXUH�DQG�LW�ZDV�DOVR�SRVVLEOH�WR�SUHGLFW�WKH�LQIOXHQFH�RI�WKH�VDPH�XVHU�ZLWK�
UHVSHFW� WR� RWKHUV�� WKHQ� ZH� FRXOG� WDUJHW� VSHFLILF� LQGLYLGXDOV� LQ� D� FRPPXQLW\� WR� VSUHDG�
KHDOWK�UHODWHG�LQIRUPDWLRQ�WR�RWKHUV�VR�WKDW�WKH�RWKHUV�DUH�OLNHO\�WR�OLVWHQ�WR�WKHP��7KLV�
SUREOHP�LV�GLIIHUHQW�IURP�MXVW�ILQGLQJ�WKH�PRVW�SRSXODU�SHUVRQ�LQ�D�JURXS�EHFDXVH�ZH�DUH�
LQWHUHVWHG�LQ�ILQGLQJ�QRW�RQO\�WKH�SHUVRQ�IURP�ZKRP�WKH�RWKHUV�DUH�OLNHO\�WR�WDNH�DGYLFH�
EXW�DOVR�WKH�SHUVRQ�WR�ZKRP�WKH\�DUH�OLNHO\�WR�FRQQHFW�DQG�OLVWHQ�LQ�WKH�IXWXUH��
�

�����&DVH�VWXG\�
,Q� WKLV� VHFWLRQ�� ZH� SURYLGH� D� FDVH� VWXG\� RI� D� VSHFLILF� SXEOLF� KHDOWK� SUREOHP��

FLJDUHWWH�VPRNLQJ�DPRQJ�DGROHVFHQWV�DQG�GHVFULEH�LQ�VRPH�GHWDLO�KRZ�ZH�FDQ�DSSO\�RXU�
SURSRVHG� DSSURDFK� WR� LPSURYH� DGROHVFHQW� KHDOWK� EHKDYLRU�� )LUVW�� ZH� H[SODLQ� FLJDUHWWH�
VPRNLQJ� EHKDYLRU� ZLWKLQ� D� VRFLDO� HFRORJLFDO� IUDPHZRUN� DQG� WKHQ� IOHVK� RXW� RXU�
FRPSXWDWLRQ�PRGHO�IURP�GDWD�FROOHFWLRQ�WR�PRGHOLQJ��WR�LQWHUYHQWLRQV��WR�YDOLGDWLRQ��

�

7KH�6RFLDO�(FRORJLFDO�0RGHO�DQG�FLJDUHWWH�VPRNLQJ�
�

7KH� VRFLDO� HFRORJLFDO�PRGHO� FDQ�EH� UHDGLO\� DSSOLHG� WR� VSHFLILF� DGROHVFHQW�KHDOWK�
EHKDYLRUV�� VXFK� DV� FLJDUHWWH� VPRNLQJ�� � $W� WKH� LQWUDSHUVRQDO� OHYHO�� LQGLYLGXDO� EHOLHIV��
H[SHFWDQFLHV�DQG�DWWLWXGHV�DUH�PRVW�GLUHFWO\�OLQNHG�WR�WKDW�LQGLYLGXDO¶V�VPRNLQJ�EHKDYLRU���
)RU�H[DPSOH��WKH�EHOLHI�WKDW�FLJDUHWWH�VPRNLQJ�LV�DGGLFWLYH��FRRO�RU�EDG�VPHOOLQJ��RU�WKH�
H[SHFWDWLRQ� WKDW� VPRNLQJ� ZLOO�PDNH� RQH�PRUH� SRSXODU� RU�PDWXUH�� RU� FDXVH� RQH� WR� EH�
SXQLVKHG� LI� FDXJKW�� FRQWULEXWH� GLUHFWO\� WR� WKH� XSWDNH� RI� WKLV� EHKDYLRU�� � 7KHVH�
LQWUDSHUVRQDO� IDFWRUV� DUH�RIWHQ� LQIOXHQFHG� VXEVWDQWLDOO\� E\� IDFWRUV� DW� WKH� LQWHUSHUVRQDO�
OHYHO���,QWHUDFWLRQV�ZLWK�SHHUV�FDQ�LQFOXGH�WDONLQJ�DERXW�SRVLWLYH�RU�QHJDWLYH�DWWULEXWHV�RI�
FLJDUHWWH�VPRNLQJ��PRGHOLQJ�WKH�EHKDYLRU��DQG�LWV�FRQVHTXHQFHV���SURYLGLQJ�FLJDUHWWHV�WR�
RQH�DQRWKHU��WHDFKLQJ�KRZ�WR�LQKDOH��REWDLQ�FLJDUHWWHV��RU�KLGH�HYLGHQFH�RI�VPRNLQJ��RU�
SUHVVXULQJ�RU�WHDVLQJ�RQH�DQRWKHU�WR�WU\�FLJDUHWWH�VPRNLQJ�� �7KHVH�UHDO�OLIH� LQWHUDFWLRQV�
FDQ� EH� PLUURUHG� LQ� WKH� RQ�OLQH� ZRUOG� DV� ZHOO�� WKURXJK� SRVWV�� FRPPHQWV�� SKRWRV� DQG�
YLGHRV� RQ� LQGLYLGXDO� SURILOH� SDJHV�� )DPLO\� PHPEHUV� DUH� DQRWKHU� ZHOO�HVWDEOLVKHG�
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LQWHUSHUVRQDO� LQIOXHQFH�RQ�VPRNLQJ�EHKDYLRU�DPRQJ�\RXWK�� �+DYLQJ�SDUHQWV�RU�VLEOLQJV�
ZKR�VPRNH�DOVR�FRQWULEXWHV� WR�EHOLHIV�DERXW� WKLV�EHKDYLRU�DQG� LWV� OLNHO\�RXWFRPHV��DQG�
JUHDWHU� H[SRVXUH� WR� VPRNLQJ� HQJHQGHUV� PRUH� IDYRUDEOH� DWWLWXGHV�� � (YHQ� PRUH� GLVWDQW�
IDPLO\�PHPEHUV��VXFK�DV�DQ�DJLQJ�JUDQGSDUHQW�ZKR�KDV�VPRNHG�IRU�\HDUV�DQG�PDLQWDLQV�
JRRG� KHDOWK�� FDQ� VHQG� SRZHUIXO�PHVVDJHV�� � /LNHZLVH�� WHDFKHUV� DQG� RWKHUV� FDQ� SURYLGH�
PRUH� GLGDFWLF� LQIRUPDWLRQ� DLPHG� DW� LQFUHDVLQJ� NQRZOHGJH� DERXW� WKH� KHDOWK� ULVNV� RI�
FLJDUHWWH� VPRNLQJ�� DQG� KHDOWK� HGXFDWLRQ� IXUWKHU� DLPV� WR� FKDQJH� DWWLWXGHV� WRZDUGV�
VPRNLQJ��IRFXVLQJ�PRUH�RQ�LPPHGLDWH�VRFLDO�FRQVHTXHQFHV��� �7KLV��WRR��KDV�DSSOLFDWLRQ�
LQ�WKH�RQ�OLQH�VHWWLQJ��ZKHUH�LQIRUPDWLRQ�DERXW�WREDFFR�FDQ�EH�SURYLGHG�E\�D�KHDOWK�FDUH�
SURYLGHU�� HGXFDWRU� RU� DXWKRULW\� ILJXUH� ZLWKLQ� WKH� VRFLDO� QHWZRUN���
2UJDQL]DWLRQDO�LQVWLWXWLRQDO� IDFWRUV� UHJDUGLQJ� FLJDUHWWH� VPRNLQJ� FDQ� LQFOXGH� SROLFLHV�
VXFK� DV� VPRNH�IUHH� SXEOLF� SODFHV� DQG� FRQYHQLHQFH�VWRUH� SROLF\� RQ� WKH� SODFHPHQW� RI�
FLJDUHWWHV��DQG�VWDWHZLGH�SURJUDPV� OLNH�0LQQHVRWD¶V�HUVWZKLOH�7DUJHW�0DUNHW�FDPSDLJQ�
�7DUJHW�0DUNHW����������6RFLHWDO�IDFWRUV�DUH�DOVR�DW�SOD\�IRU�DGROHVFHQW�FLJDUHWWH�VPRNLQJ���
/DUJH� VFDOH� SXEOLF� SROLFLHV� VXFK� DV� OHJDO� DJH� WR� SXUFKDVH� WREDFFR� SURGXFWV�� FLJDUHWWH�
DGYHUWLVLQJ��RU�FLJDUHWWH�SULFLQJ�DQG�WD[DWLRQ�DIIHFW�DFFHVV�DFURVV�D�ODUJH�VZDWK�RI�VRFLHW\���
(QWHUWDLQPHQW�PHGLD�SOD\V�D�FULWLFDO�UROH�LQ�VKDSLQJ�VRFLDO�QRUPV�DURXQG�FLJDUHWWH�XVH��
SRUWUD\LQJ�WKLV�EHKDYLRU�RQ�VFUHHQ�DV�FRRO��UHEHOOLRXV��GDQJHURXV�RU�VH[\��DQG�FHOHEULWLHV�
GR�WKHLU�SDUW�WR�UH�HQIRUFH�RU�FRXQWHU�WKHVH�PHVVDJHV�LQ�WKHLU�RZQ�RII�VFUHHQ�EHKDYLRUV��
ZKLFK�DUH�FDSWXUHG�DQG�GHOLYHUHG�WR�WKH�SXEOLF�YLD�RWKHU�PHGLD��H�J��JRVVLS�PDJD]LQHV����
&HUWDLQ� FXOWXUDO� YDOXHV� FDQ� DOVR� VSHDN� WR� WKH� GHVLUDELOLW\� RI� FLJDUHWWH� VPRNLQJ�� � )RU�
H[DPSOH�� WKH� $PHULFDQ� LGHDOV� RI� LQGLYLGXDO� ULJKWV� DQG� SHUVRQDO� IUHHGRPV� DUH� HDVLO\�
DSSOLHG�WR�WKH�DGRSWLRQ�RI�KLJK�ULVN�KHDOWK�EHKDYLRUV�OLNH�WREDFFR�XVH��

$V�ZLWK�RWKHU�KHDOWK�EHKDYLRUV��HDFK�OHYHO�RI�LQIOXHQFH�G\QDPLFDOO\�DIIHFWV�RWKHU�
OHYHOV�RI� LQIOXHQFH�� DV�ZHOO� DV� DIIHFWLQJ� WKH�EHKDYLRU�GLUHFWO\�� �)RU� H[DPSOH�� VPRNH�IUHH�
SXEOLF� SODFHV� QRW� RQO\� UHGXFH� RSSRUWXQLWLHV� IRU� LQGLYLGXDO� \RXQJ� SHRSOH� WR� VPRNH�
FLJDUHWWHV�� WKH\� DOVR� UHGXFH� WKH� YLVLELOLW\� RU� IUHTXHQF\� RI� VPRNLQJ� DPRQJ� SHHUV� DQG�
IDPLO\� PHPEHUV� DW� WKH� LQWHUSHUVRQDO� OHYHO�� � 6XFK� D� SROLF\� PD\� DOVR� IRUFH� VPRNHUV� WR�
UHPRYH�WKHPVHOYHV�IURP�D�VHWWLQJ�LQ�RUGHU�WR�VPRNH��ZKLFK�FKDQJHV�WKH�H[SHFWDQFLHV�RI�
WKH�EHKDYLRU�DW�WKH�LQWUDSHUVRQDO�OHYHO��L�H�� LQVWHDG�RI�ILWWLQJ� LQ��WKH\�DUH�RVWUDFL]HG���DV�
ZHOO�DV�WKH�VRFLDO�QRUP�RI�DFFHSWDELOLW\�DW�WKH�EURDGHU�VRFLHWDO�OHYHO�� �/LNHZLVH��D�IDPLO\�
PHPEHU� G\LQJ� RI� OXQJ� FDQFHU� FDQ� FKDQJH� LQWUDSHUVRQDO� DWWLWXGHV� VXEVWDQWLDOO\� HQRXJK�
WKDW�DQ�LQGLYLGXDO�ZRUNV�WRZDUGV�SROLFLHV�DQG�SURJUDPV�ZKLFK�UHVWULFW�WREDFFR�XVH�DW�DQ�
RUJDQL]DWLRQDO� OHYHO�� ZULW� ODUJH�� VXFK� FKDQJHV� EHFRPH� SDUW� RI� RXU� FXOWXUDO� YDOXHV�
UHJDUGLQJ�VPRNLQJ��

�
�

0RGHOLQJ�³7UXVW´�DQG�LWV�DSSOLFDWLRQ�
�
6WHS����'DWD�FROOHFWLRQ�

0\6SDFH�ZDV�D�SLRQHHU�LQ�VRFLDO�QHWZRUNLQJ�ZHEVLWHV�DQG�LV�FXUUHQWO\�WKH�VHFRQG�
ODUJHVW�VRFLDO�QHWZRUNLQJ�ZHEVLWH��:KLOH�0\6SDFH¶V�YDULRXV� IHDWXUHV� IRU�SULYDF\�FRQWURO�
DQG� UHVWULFWLRQ� RI� LQIRUPDWLRQ� DUH� VHW� E\� XVHUV�� PRVW� LQIRUPDWLRQ� RQ� 0\6SDFH� LV�
SXEOLFDOO\� YLHZDEOH� DQG� SXEOLFDOO\� DYDLODEOH�� 7KXV� LW� LV� SRVVLEOH� WR� FROOHFW� SURILOH�
LQIRUPDWLRQ� DERXW� XVHUV� RI�0\6SDFH� E\� EXLOGLQJ� SURJUDPV� FDOOHG� ³FUDZOHUV´� WKDW� FDQ�
LGHQWLI\� DQG� GRZQORDG� LQIRUPDWLRQ� IURP�0\6SDFH�� 6XFK� LQIRUPDWLRQ� FDQ� EH� XVHG� IRU�
DGROHVFHQW� KHDOWK� LPSURYHPHQW�� +HUH� ZH� FRQVLGHU� WKH� FDVH� RI� VPRNLQJ� DPRQJ�
DGROHVFHQWV� DQG� KRZ� LQIRUPDWLRQ� 0\6SDFH� FDQ� EH� XVHG� WR� SRWHQWLDOO\� LGHQWLI\� VXFK�
EHKDYLRU��

$�ZLGH�YDULHW\�RI�LQIRUPDWLRQ�DERXW�XVHUV�LQ�WKH�IRUP�RI�WH[W��LPDJHV��WDJV��OLQNV��
LFRQV� HWF� LV� DYDLODEOH� RQ� 0\6SDFH�� :H� QRWH� WKDW� WKH� GDWD� VKRXOG� EH� VHJPHQWHG� E\�
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GHPRJUDSKLFV�L�H���JHQGHU��UDFH�HWF�EHFDXVH�LW�FRXOG�YHU\�OLNHO\�EH�WKH�FDVH�WKDW�GLIIHUHQW�
VPRNLQJ�UHODWHG�EHKDYLRUV�DUH�H[KLELWHG�E\�GLIIHUHQW�GHPRJUDSKLFV�DQG�PD\�HYHQ�UHTXLUH�
GLIIHUHQW� LQWHUYHQWLRQV�� 7KLV� NLQG� RI� GDWD� LV� UHDGLO\� DYDLODEOH� LQ�0\6SDFH� LQ� WKH�PDLQ�
SURILOH� LQIRUPDWLRQ� VHFWLRQ�� ,QIRUPDWLRQ� FDQ� HLWKHU� EH� H[WUDFWHG� GLUHFWO\� IURP� WKH� DJH�
ILHOG�LQ�WKH�SURILOH�RU�LQGLUHFWO\�FRPSXWHG�EDVHG�RQ�RWKHU�LQIRUPDWLRQ�RQ�WKH�ZHEVLWH�H�J���
XVHUV�PD\� LQGLFDWH� WKHLU� GDWH� RI� JUDGXDWLRQ� RU� WKH� KLJK� VFKRRO� WKDW� WKH\� DUH� FXUUHQWO\�
DWWHQGLQJ��7KLV�LQIRUPDWLRQ�FDQ�EH�XVHG�WR�GHWHUPLQH�WKH�DJH�RI�WKH�XVHU��

$V� GHVFULEHG� SUHYLRXVO\� WKHUH� DUH� W\SHV� RI� PDUNHUV� ZKLFK� FDQ� EH� XVHG� IRU�
LQIHUULQJ� VPRNLQJ� EHKDYLRU�� +HUH� ZH� GHVFULEH� WKH� W\SH� RI� GDWD� WKDW� FDQ� EH� XVHG� DQG�
WHFKQLTXHV�WKDW�FDQ�EH�DSSOLHG�WR�H[WUDFW�WKH�UHOHYDQW�LQIRUPDWLRQ�IURP�WKH�GDWD��
&RQWHQW�$QDO\VLV�RI�0HVVDJHV���7KHVH�DUH�WKH�PHVVDJHV�WKDW�WKH�XVHUV�ZULWH�RQ�HDFK�
RWKHU�ZDOOV��%\�DQDO\]LQJ�WKH�FRQWHQW�RI�WKH�PHVVDJHV�RQH�FDQ�GHWHUPLQH�LI�WKH�XVHUV�DUH�
GLVFXVVLQJ� VPRNLQJ� UHODWHG� WRSLFV�� WKH� IUHTXHQF\� RI� GLVFXVVLRQ� SRLQW� WR� LWV� UHODWLYH�
LPSRUWDQFH�� WKH� UHFHQF\� RI� WKH�PHVVDJHV� FDQ� WHOO� XV� LQIRUPDWLRQ� DERXW� LWV� LPSRUWDQFH�
RYHU�WLPH�HWF��
6HPDQWLF�$QDO\VLV�RI�PHVVDJHV��,Q�VRPH�FRQWH[WV�MXVW�ORRNLQJ�DW�WKH�FRQWHQW�RI�WKH�
GDWD� LV� QRW� VXIILFLHQW� EHFDXVH� WKH� XVHUV�PD\� EH� WDONLQJ� LQ� VODQJ�� FRGHZRUGV� RU� EUDQG�
QDPHV��,Q��VXFK�FDVHV�D�VHPDQWLF�DQDO\VLV�RI�WKH�PHVVDJH�FDQ�UHYHDO�UHOHYDQW�LQIRUPDWLRQ�
IURP�WKH�PHVVDJHV��
,PDJH� DQDO\VLV�� $QRWKHU� REYLRXV� PDUNHU� RI� VPRNLQJ� EHKDYLRU� LV� WKH� SUHVHQFH� RI�
FLJDUHWWHV�RU� FLJDUV� LQ� LPDJHV� WKDW� WKH�XVHUV�KDYH�SRVWHG�RU� HYHQ� WDJV� WKDW�PD\�KLQW� DW�
XVDJH�RI�FLJDUHWWHV��
$IILOLDWLRQ�*URXS�V��0HPEHUVKLS��8VHUV�PD\�KDYH� MRLQHG�JURXSV�RU�FRPPXQLWLHV�
ZKLFK�PD\�LPSO\�SUHIHUHQFH�IRU�FHUWDLQ�EUDQGV�RI�FLJDUHWWHV�RU�D�WREDFFR�FRPSDQ\��
�
6WHS����0RGHOLQJ�WKH�GHJUHH�RI�LQIOXHQFH�DPRQJ�XVHUV��

*LYHQ� WKH�SRSXODULW\�RI�0\6SDFH�DPRQJ�DGROHVFHQWV�� WKH� VRFLDO�QHWZRUNLQJ� VLWH�
ZLOO�SURYLGH�D�QHZ�RSSRUWXQLW\�WR�LGHQWLI\��VFUHHQ�DQG�XOWLPDWHO\�LQWHUYHQH�LQ�WHHQDJHUV�
ZKR�DUH�FRQVLGHULQJ�RU�HQJDJLQJ�LQ�VPRNLQJ�ZLWK�KLJK�SUREDELOLW\��0RUHQR�HW�DO���������
8VLQJ�WKH�GLVSOD\HG�LQIRUPDWLRQ�RQ�VPRNLQJ�DQG�LWV�UHODWHG�WRSLFV�LQ�0\6SDFH��ZH�WU\�WR�
PHDVXUH�D�OHYHO�RI�HQJDJLQJ�LQ�VPRNLQJ�WRSLFV�IRU�HDFK�XVHU�DQG�WKH�GHJUHH�RI�LQIOXHQFH�
EHWZHHQ�FRQQHFWHG� IULHQGV� LQ� WHUPV�RI�VPRNLQJ�EHKDYLRU��7KH�EDVLF�DVVXPSWLRQ�RI� WKLV�
PRGHOLQJ� LV� WKDW�XVHUV�ZKR�IUHTXHQWO\�GLVSOD\�VPRNLQJ�UHODWHG�EORJSRVWV�RU�SKRWRV�DUH�
PRUH�OLNHO\�WR�EH�DVVRFLDWHG�ZLWK�VPRNLQJ�LQ�WKH�UHDO�ZRUOG�DQG�DW�OHDVW�UHSUHVHQW�WKHLU�
DWWLWXGHV�WRZDUG�VPRNLQJ���,Q�DGGLWLRQ���D�XVHU�ZKR�LV�H[SRVHG�WR�WKH�SRVWV�DQG�SKRWRV�E\�
UHDGLQJ�DQG� FRPPHQWLQJ�RQ� WKH�SRVWV�RI� D� IULHQG� FDQ�EH� LQIOXHQFHG�� DQG� WKH� LQIOXHQFH�
PD\�VSUHDG�WR�WKH�UHDGHU¶V�IULHQGV���

�
�����$�IXQFWLRQ�IRU�PHDVXULQJ�D�OHYHO�RI�DIILQLW\�IRU�D�VPRNLQJ�WRSLF�
,Q�0\6SDFH��DGROHVFHQWV�FRPPXQLFDWH�DERXW�PXOWLSOH�WRSLFV��VRPH�RI�ZKLFK�DUH�

FRPPRQO\�SRSXODU�DQG�VRPH�DUH�SUHYDOHQW�LQ�FHUWDLQ�JURXSV���7R�PHDVXUH�WKH�SUHYDOHQFH�
RQ� VPRNLQJ�EHKDYLRU� WRSLFV� LQ� D� XVHU¶V�0\6SDFH�ZHESDJH� FRPSDUHG� WR�RWKHU� FRPPRQ�
WRSLFV� IRU� WHHQDJHUV�� ILUVW� ZH� ILQG�PDMRU� WRSLFV�ZKLFK� DUH� SRSXODU� DQG� GLVFXVVHG� D� ORW�
DPRQJ� DGROHVFHQWV� LQ� 0\6SDFH�� DQG� GLVFRYHU� SRVVLEOH� VXE�WRSLFV� DQG� WHUPV� IRU� HDFK�
WRSLF��+HUH��ZH�FRQVLGHU�³VPRNLQJ´�DV�RQH�RI�WKH�PDMRU�WRSLF�DQG�LGHQWLI\�VRPH�NH\�WHUPV�
DQG� VXE� WRSLFV�ZKLFK� UHSUHVHQW� VPRNLQJ�EHKDYLRU� LQYROYHPHQW� OLNH� WREDFFR��FLJDUHWWHV��
FLJV��OLJKWV��PHQWKROV��SXII��0DUOERUR��HWF����

:H�EULHIO\�LQWURGXFH�IRXU�LPSRUWDQW�IDFWRUV�WKDW�D�IXQFWLRQ�IRU�PHDVXULQJ�D�OHYHO�
RI�DIILQLW\�IRU�D�VPRNLQJ�WRSLF�FRQVLGHUV��
�

x� )UHTXHQF\�RI�ZULWLQJ�SRVWV�DQG�XSORDGLQJ�SKRWRV� LQ�HDFK�WRSLF� LQ�XVHU� L¶V�EORJ� ��
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ZKHUH� � �LV�WKH�QXPEHU�RI�SRVWV�DQG�SKRWRV�RI�XVHU� �LQ�WRSLF�
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x� 7KH�GLVWULEXWLRQ�RI�DIILQLW\�OHYHOV�RYHU�DOO�PDMRU�WRSLFV�LQ�XVHU�L¶V�EORJ��
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ZKHUH� �  �LV�WKH�SUREDELOLW\�RI�XVHU� �HQJDJLQJ�LQ�WRSLF�
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x� *OREDO� IUHTXHQF\� RI� ZULWLQJ� SRVWV� DQG� XSORDGLQJ� SKRWRV� LQ� HDFK� WRSLF��
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ZKHUH� �LV�WKH�DYHUDJH�QXPEHU�RI�SRVWV�DQG�SKRWRV�LQ�WRSLF� �RYHU�WKH�DGROHVFHQW�SRSXODWLRQ
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x� 7KH�JOREDO�GLVWULEXWLRQ�RI�DIILQLW\�OHYHOV�RYHU�DOO�PDMRU�WRSLFV��
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ZKHUH�  �LV�WKH�DYHUDJH�SUREDELOLW\�RI�DGROHVFHQW�HQJDJLQJ�LQ�WRSLF�
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7KH� IUHTXHQF\�RI�ZULWLQJ�SRVWV� DQG� XSORDGLQJ� SKRWRV� LQ� D� VPRNLQJ� WRSLF� LV� WKH�
EDVLV�IRU�DVVHVVLQJ�KRZ�PXFK�XVHU�L�HQJDJHV�LQ�WKH�VPRNLQJ�UHODWHG�WRSLF�� �,Q�DGGLWLRQ���
WKH�UDWLR�RI�WKH�IUHTXHQF\�LQ�D�VPRNLQJ�WRSLF�WR�WRWDO�IUHTXHQF\�RYHU�DOO�WRSLFV�DQG�WR�WKH�
DYHUDJH�IUHTXHQF\�IURP�DOO�DGROHVFHQW�DUH�PRUH�LPSRUWDQW�IDFWRUV�WR�UHSUHVHQW�KRZ�ULVN\�
XVHU�L�LV�LQ�WHUPV�RI�HQJDJLQJ�LQ�VPRNLQJ�EHKDYLRU�� �7KHUHIRUH��WKH�OHYHO�RI�DIILQLW\�IRU�D�
VPRNLQJ�WRSLF�RI�XVHU�L��L�H��WKH�ULVN�OHYHO�LQ�WHUPV�RI�HQJDJLQJ�LQ�VPRNLQJ�EHKDYLRU��LV�D�
IXQFWLRQ�RI�WKH�DERYH�IRXU�IDFWRUV�DV�IROORZV��
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ZKHUH� � � ��LV�WKH�OHYHO�RI�HQJDJLQJ�LQ�VPRNLQJ�WRSLF�RI�XVHU�

L VPRNLQJ L VPRNLQJ L VPRNLQJ VPRNLQJ VPRNLQJ

L VPRNLQJ
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�����$�GHJUHH�RI�LQIOXHQFH�EHWZHHQ�XVHUV��
:H� GHULYH� D� JHQHUDO� PRGHO� WR� PHDVXUH� D� GHJUHH� RI� LQIOXHQFH� EHWZHHQ� WZR�

FRQQHFWHG�XVHUV�LQ�WHUPV�RI�VPRNLQJ�WRSLFV��:KHQ�XVHU�L�ZULWHV�SRVWV�RU�XSORDGV�SKRWRV�
DERXW�D�VPRNLQJ�WRSLF� LQ�KLV�KHU�EORJ��VRPH�XVHUV� WKDW�DUH� IULHQGV�RI�XVHU� L� IUHTXHQWO\�
UHDG� DQG�ZULWH� FRPPHQWV�RQ� WKH� SRVWV� RU� SKRWRV� DQG� RWKHU� QHLJKERUV� LQIUHTXHQWO\�� ,I�
XVHU� M� IUHTXHQWO\� YLVLWV� XVHU� L¶V� EORJ� DQG� ZULWHV� FRPPHQWV� ZKLFK� VXSSRUW� VPRNLQJ�
EHKDYLRU�OLNH�³<RX�ORRN�FRRO�DQG�KRW�´�RQ�SRVWV�DQG�SKRWRV��ZKHQ�XVHU�L�ZULWHV�SRVWV�DQG�
XSORDGV�SKRWRV�RQ�VPRNLQJ�WRSLFV��WKH�SUREDELOLW\�WKDW�XVHU�M�UHVSRQGV�XVHU�L¶V�SRVWV�ZLWK�
VPRNLQJ� VXSSRUWLYH� FRPPHQWV� RQ� DQ\� JLYHQ� WLPH� LV� PXFK� KLJKHU�� 7KHQ�� D� GHJUHH� RI�
LQIOXHQFH�RQ�XVHU�M¶�V�DWWLWXGH�WRZDUG�VPRNLQJ�E\�XVHU�L�DOVR�LQFUHDVHV���
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ZKHUH� � � � ��LV�WKH�SUREDELOLW\�RI�XVHU� �UHVSRQGLQJ�XVHU� 
V�SRVWV�

�����������������������������������RU�SKRWRV�LQ�WRSLF� �ZLWK�VPRNL

M L VPRNLQJ

M L VPRNLQJ

L VPRNLQJ

M L VPRNLQJ

& X X W
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) X W
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VPRNLQJ

 

� �
QJ�VXSSRUWLYH�FRPPHQWV

�������� � �LV�WKH�QXPEHU�RI�SRVWV�DQG�SKRWRV�RI�XVHU� �LQ�WRSLF�

�������� � � � �LV�WKH�QXPEHU�RI�ZULWLQJ�VPRNLQJ�VXSSRUWLYH�FRPPHQWV�

�������������������

L VPRNLQJ

M L VPRNLQJ

) X W L VPRNLQJ

& X X W

���������������RQ�SRVWV�RU�SKRWRV�LQ�WRSLF�VPRNLQJ

�

�

,Q�DGGLWLRQ�WR�WKH�SUREDELOLW\��XVHU�L¶V��OHYHO�RI�DIILQLW\�IRU�D�VPRNLQJ�WRSLF���L�H��WKH�
ULVN\� OHYHO� LQ� WHUPV�RI� VPRNLQJ�EHKDYLRU�� DOVR� DIIHFWV� D�GHJUHH�RI� LQIOXHQFH� LQ� WHUPV�RI�
VPRNLQJ� WRSLFV�� $V� WKH�PRUH� DFWLYHO\� XVHU� L�ZULWHV� SRVWV� RQ� VPRNLQJ� WRSLFV�� WKH�PRUH�

LQIOXHQFHG� XVHU� M� LV� ZKHQ� � � � �M L VPRNLQJS X X W �LV�KLJK�� 7KHUHIRUH�� WKH� GHJUHH� RQ� LQIOXHQFH�

EHWZHHQ�FRQQHFWHG�XVHUV�LV�D�IXQFWLRQ�RI� � � � �M L VPRNLQJS X X W DQG� � � �L VPRNLQJ6 X W DV�IROORZV��
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ZKHUH� � � � ��LV�D�GHJUHH�RI�LQIOXHQFH�RQ�XVHU� 
V�DWWLWXGH�RQ� �WRSLFV�E\�XV
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6WHS�����,GHQWLI\LQJ�KLJK�LQIOXHQWLDO�XVHUV�
8VLQJ�RQH�RI�WKH�SRSXODU�DOJRULWKPV�WR�LGHQWLI\�NH\�LQIOXHQWLDO�XVHUV��+,76��6HH�

VHFWLRQ� ���������� ZH� FDQ� LGHQWLI\� D� VPDOO� JURXS� RI� LQIOXHQWLDO� XVHUV� WKDW� DUH� DFWLYHO\�
HQJDJHG� LQ�VPRNLQJ�WRSLFV� �KLJK�DXWKRULW\�XVHUV��RU�FRQQHFW�PDQ\�KLJK� LQIOXHQWLDO�DQG�
DFWLYH�XVHUV�LQ�WKH�WRSLF��KLJK�KXE�XVHUV���:KHQ�WKH�+,76�DOJRULWKP�UXQV��WKH�DGMDFHQF\�
PDWUL[�ZKLFK�UHSUHVHQWV�WKH�OLQN�FRQQHFWLRQ�IURP�XVHU�L�WR�XVHU�M�ZLWK����WUXVW��RU����QRQ�

WUXVW�� LV� QHFHVVDU\�� � 6LQFH� ZH� KDYH� D� GHJUHH� RI� LQIOXHQFH� RQ� XVHU� � M� E\� XVHU� L� � ��

� � � �M L VPRNLQJ, X X W ��ZH� UHSODFH� WKH�DGMDFHQF\�PDWUL[� LQWR�DQ� LQIOXHQFH�PDWUL[� ILOOHG�ZLWK�D�

GHJUHH�RI�LQIOXHQFH���$IWHU�WKH�FRQYHUJHQFH�RI�DXWKRULW\�DQG�KXE�YDOXHV�IRU�DOO�XVHUV��ZH�
VHOHFW�WKH�WRS�Q�XVHUV�EDVHG�RQ�DXWKRULW\�DQG�KXE�YDOXHV���

x� 7KH�XVHUV�ZLWK�KLJK�DXWKRULW\�YDOXHV��7KH�XVHU�ZULWHV�D�ODUJH�QXPEHU�RI�SRVWV�DQG�
XSORDGV�SKRWRV� DERXW� VPRNLQJ�DQG�PDQ\�RI�SRVWV� DQG�SKRWRV� DUH� YHU\�SRSXODU�
DQG�FRPPHQWHG�E\�QHLJKERUV�

x� 7KH�XVHUV�ZLWK�KLJK�KXE�YDOXHV��7KH�XVHU�PD\�QRW�DFWLYHO\�ZULWH�SRVWV�RU�XSORDGV�
SKRWRV�DERXW�VPRNLQJ�LQ�WKHLU�EORJV��EXW�NQRZV�PDQ\�DFWLYH�IULHQGV�LQ�WHUPV�RI�
VPRNLQJ�WRSLFV�DQG�ZULWHV�FRPPHQWV�RQ�WKHLU�IULHQGV¶�SRVWV�DQG�SKRWRV�ZLWK�KLJK�
LQWHUHVW�

�
6WHS����,GHQWLI\LQJ�VPRNLQJ�EHKDYLRU�FRPPXQLW\�GHWHFWLRQ�

$V� GHVFULEHG� SUHYLRXVO\�� VPRNLQJ� LV� QRW� MXVW� DQ� LQGLYLGXDO� DFWLYLW\� EXW� UDWKHU� D�
VRFLDO� DFWLYLW\�ZKHUH�PDQ\� SHRSOH� VPRNH� EHFDXVH� RI� VRFLDO� UHDVRQV� L�H��� SHHU� SUHVVXUH��
VRFLDO� QRUPV�� DFFHSWDQFH� RI� VPRNLQJ� DV� D� SRVLWLYH� WUDLW� LQ� D� VRFLDO� JURXS�� HWF�� 7KXV�
FRPSOHPHQWDU\�WR�WKH�WDVN�RI�LGHQWLI\LQJ�SHRSOH�ZKR�VPRNH�RU�ZKR�FDQ�LQIOXHQFH�RWKHUV�
WR�VPRNH�LV�WKH�WDVN�RI�LGHQWLI\LQJ�JURXSV�RU�FRPPXQLWLHV�RI�SHRSOH�ZKR�VPRNH�DQG�WKXV�
SRVLWLYHO\�UHLQIRUFH�VXFK�EHKDYLRUV�LQ�HDFK�RWKHU��:H�FDQ�SRVH�WKLV�SUREOHP�LQ�WKH�IRUP�
RI� WRSLF� EDVHG� FRPPXQLW\� GHWHFWLRQ�� 7KH� PDLQ� LGHD� EHKLQG� WRSLF�EDVHG� FRPPXQLW\�



� ��

GHWHFWLRQ� LV� WR� ORRN�DW� WKH�NLQG�RI�GLVFXVVLRQV� WKDW�SHRSOH�DUH�KDYLQJ�ZLWK�RQH�DQRWKHU�
DQG�DOVR�VLPXOWDQHRXVO\�ORRN�DW�RWKHU�SURILOH�LQIRUPDWLRQ�OLNH�LQWHUHVWV��LPDJHV��LFRQV�HWF�
DQG� WKHQ� EDVHG� RQ� IHDWXUHV� H[WUDFW� FRPPXQLWLHV� RI� SHRSOH� ZKR� KDYH� FHUWDLQ� FRPPRQ�
IHDWXUHV��LQ�WKH�FXUUHQW�FDVH�WKHVH�ZRXOG�EH�WH[W�UHODWHG�WR�VPRNLQJ��VPRNLQJ�LQGLFDWRUV�
LQ�LPDJHV��IULHQGVKLS�LQIRUPDWLRQ�EHWZHHQ�SHRSOH�ZKR�DUH�VPRNHUV�HWF��1RWLFH�WKDW�WKLV�
WHFKQLTXH�LV�GLIIHUHQW�IURP�H[WUDFWLQJ�FRPPXQLWLHV�RI�SHRSOH�MXVW�EDVHG�RQ�WKH�³IULHQG´�
LQIRUPDWLRQ�DYDLODEOH�DERXW�WKHP�LQ�0\6SDFH�L�H���D�SHUVRQ�PD\�KDYH�PDQ\�IULHQGV�EXW�
RQO\�D�VXEVHW�RI� WKHVH� IULHQGV�DFWXDOO\�VPRNH�DQG�WKXV�D�³FRPPXQLW\´�RI�VXFK�VPRNHUV�
VKRXOG� EH� H[WUDFWHG� EDVHG� RQO\� RQ� WKH� VPRNLQJ� PDUNHUV�� $IWHU� H[WUDFWLQJ� VXFK�
FRPPXQLWLHV�RQH�FRXOG�DOVR� LGHQWLI\� LQGLYLGXDOV�ZKR�PD\�EH�VXVFHSWLEOH� WR�VPRNLQJ� LQ�
WKH�IXWXUH�H�J���LQGLYLGXDOV�ZKR�DUH�HPEHGGHG�LQ�D�FRPPXQLW\�ZKHUH�D�ODUJH�QXPEHU�RI�
SHRSOH�VPRNH�EXW�WKH\�WKHPVHOYHV�GR�QRW�VPRNH�EXW�DUH�NQRZQ�WR�EH�VXVFHSWLEOH�WR�EH�
LQIOXHQFHG�E\�RWKHUV��

�
6WHS����,QWHUYHQWLRQ�VWUDWHJLHV�DQG�WKHLU�HYDOXDWLRQ�

7KH�PDLQ�REMHFWLYH�RI�PRGHOLQJ� WKH�VRFLDO� LQIOXHQFHV�RQ�VPRNLQJ�EHKDYLRUV�DQG�
LGHQWLI\LQJ�KLJK�QHJDWLYH� �EDG�� LQIOXHQWLDO�XVHUV� DQG� VPRNLQJ�JURXSV� LV� WR� LQWHUYHQH� LQ�
DGROHVFHQW�DWWLWXGH�RQ�VPRNLQJ�LQ�RQOLQH�DQG�XOWLPDWHO\�LPSURYH�KHDOWK�EHKDYLRU�LQ�UHDO�
ZRUOG�WKURXJK�OHYHUDJLQJ�WKH�LPSDFW�RI�VRFLDO�LQIOXHQFH���

6XSSRVH�WKDW�ZH�LGHQWLI\�WRS�Q�KLJK�DXWKRULW\�XVHUV�RU�WRS�Q�KLJK�KXE�XVHUV�XVLQJ�
+,76�DOJRULWKP�LQ�VWHS����6RPH�RI�XVHUV�DUH�LQ�ERWK�WKH�KLJK�DXWKRULW\�XVHU�OLVW�DQG�WKH�
KLJK�KXE�XVHU�OLVW���2QH�RI�WKH�UHFRPPHQGHG�LQWHUYHQWLRQV�LV�WR�VHQG�WKH�VHOHFWHG�XVHUV�
�L�H�� KLJK� LQIOXHQWLDO� DQG� DFWLYH� XVHUV�� WKH� HPDLO� WKDW� SRLQW� RXW� WKDW� WKH\� DUH� KLJKO\�
LQYROYHG� LQ� GLVSOD\LQJ� VPRNLQJ� � UHODWHG� WRSLFV� LQ� WKHLU� FRQWHQW� RU� DUH� LQIOXHQFHG� IURP�
KLJK� ULVN� IULHQGV� LQ� WHUPV� RI� VPRNLQJ�� 7KH� HPDLO� FDQ� DOVR� VXJJHVW� FKDQJHV� VXFK� DV�
VWRSSLQJ� ZULWLQJ� VPRNLQJ�UHODWHG� SRVWV� DQG� FRPPHQWLQJ� WKHLU� IULHQGV¶� SRVWV�� � 7KH�
LQWHUYHQWLRQ�FDQ�DOVR�SURYLGH�OLQNV�WR�RQOLQH�RU�RIIOLQH�VPRNLQJ�FHVVDWLRQ�SURJUDPV��

,Q� RUGHU� WR� YDOLGDWH� KRZ� HIIHFWLYH� WKH� VXJJHVWHG� LQWHUYHQWLRQ� VWUDWHJ\� LV�� ZH�
SURSRVH� WR� PHDVXUH� WKH� FKDQJH� RI� XVHU� EHKDYLRU� LQ� GLVSOD\LQJ� VPRNLQJ� UHODWHG� WRSLF�
LQIRUPDWLRQ�LQ�WKHLU�EORJV�EHIRUH�DQG�DIWHU�WKH�LQWHUYHQWLRQ���

DIWHU�LQWHUYHQWLRQ EHIRUH�LQWHUYHQWLRQ

EHIRUH�LQWHUYHQWLRQ

EHIRUH�LQWHUYHQWLRQ

9DOLGDWLRQ���

� � � � � � �

� � �

ZKHUH� � � � �LV�WKH�OHYHO�RI�DIILQLW\�IRU�D�VP

L VPRNLQJ L VPRNLQJ

L VPRNLQJ

L VPRNLQJ

6 X W 6 X W
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6 X W

6 X W
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DIWHU�LQWHUYHQWLRQ EHIRUH�LQWHUYHQWLRQ

� � EHIRUH�LQWHUYHQWLRQ

RNLQJ�WRSLF�RI�XVHU� �EHIRUH�DQ�LQWHUYHQWLRQ

9DOLGDWLRQ���

� � � � � � �

� � �

ZKHUH� �LV�WKH�DXWKRULW\�KXE�

L VPRNLQJ L VPRNLQJ

L

DOO XVHU L L VPRNLQJ

L

L

6 X W 6 X W
Z

6 X W
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YDOXH�IRU�XVHU� ��� ��L

L

L Z  ¦

� 6LPSO\��YDOLGDWLRQ���PHDVXUHV�WKH�DYHUDJH�FKDQJH�UDWLR�RI�WKH�OHYHO�RI�DIILQLW\�IRU�D�
VPRNLQJ�WRSLF�IURP�DOO�XVHUV��7KH�PRUH�HIIHFWLYH�DQ�LQWHUYHQWLRQ�LV��WKH�PRUH�QHJDWLYH�WKH�
DYHUDJH�FKDQJH�UDWLR� LV�ZKLFK�PHDQV�UHGXFLQJ�WKH�HQJDJHPHQW� LQ�VPRNLQJ�WRSLFV�� �7KH�
VHFRQG�YDOLGDWLRQ�SURSRVHV�D�ZHLJKWHG�DYHUDJH�FKDQJH�UDWLR�ZKLFK�SODFHV�PRUH�ZHLJKWV�
WR�KLJK�LQIOXHQWLDO�XVHUV¶�FKDQJH��
�
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6HFWLRQ����&RQFOXVLRQV�

:H�FRQFOXGH�WKLV�UHSRUW�E\�GHVFULELQJ�VRPH�RI�WKH�WHFKQLFDO�DQG�HWKLFDO�FKDOOHQJHV�
LQKHUHQW�LQ�FROOHFWLQJ�DQG�DQDO\]LQJ�KHDOWK�UHODWHG�GDWD�DQG�VXJJHVWLQJ�WKH�UROH�RI�RQOLQH�
VRFLDO�QHWZRUNV�LQ�LQIOXHQFLQJ�UHDO�ZRUOG�SROLF\��

�
�����7HFKQLFDO�FKDOOHQJHV�
,Q� WKH� SUHYLRXV� VHFWLRQV� ZH� KDYH� GHVFULEHG� YDULRXV� VRFLDO� QHWZRUNLQJ� ZHEVLWHV���

0DLQO\�GXH�WR�SULYDF\�FRQFHUQV�GHVFULEHG�HOVHZKHUH�LQ�WKH�SDSHU��GDWD�IURP�WKHVH�VHUYLFH�
SURYLGHUV� FDQQRW� EH� GLUHFWO\� REWDLQHG�� 7KXV�� GDWD� KDV� WR� EH� FROOHFWHG� WKURXJK� LQGLUHFW�
VRXUFHV�� DOO� WKH� ZHEVLWHV� WKDW� ZH� KDYH� GHVFULEHG� KHUH� KDYH� WKHLU� $3,� �$SSOLFDWLRQ�
3URJUDPPLQJ� ,QWHUIDFH�V� DYDLODEOH�� 7KHVH� $3,V� FDQ� EH� XVHG� WR� FROOHFW� GDWD� DERXW� WKH�
XVHUV� E\� EXLOGLQJ� FUDZOHUV� ZKLFK� FDQ� UHFXUVLYHO\� H[WUDFW� GDWD� IURP� WKHVH� ZHEVLWHV��
$GGLWLRQDOO\�WKHUH�DUH�RSHQ�VRXUFH�DQG�FRPPHUFLDOO\�DYDLODEOH�FUDZOHUV�DYDLODEOH�ZKLFK�
FDQ�EH�XVHG�WR�H[WUDFW�GDWD�IURP�WKHVH�ZHEVLWHV��7KHUH�DUH�KRZHYHU�VRPH�OLPLWDWLRQV�LQ�
WKLV�DSSURDFK�H�J���ZHEVLWHV�PD\�OLPLW�WKH�DPRXQW�RI�GDWD�WKDW�FDQ�EH�FROOHFWHG��DQG�WKH�
VXEVHW�RI�WKH�QHWZRUN�WKDW�LV�H[WUDFWHG�PD\�QRW�EH�UHSUHVHQWDWLYH�RI�WKH�XQLYHUVH�RI�GDWD��
7KHVH�OLPLWDWLRQV�FDQ�EH�RYHUFRPH�E\�XVLQJ�D�ODUJHU�WLPH�ZLQGRZ�IRU�H[WUDFWLQJ�WKH�GDWD�
DQG� WKXV� LQFUHPHQWDOO\� EXLOGLQJ� WKH� GDWDVHW�� 7KH� ODWWHU� LVVXH� FDQ� EH� UHVROYHG� E\�
FRQFHQWUDWLQJ�RQ�D�VPDOOHU�VXEVHW�RI�WKH�JOREDO�QHWZRUN�H�J���RQO\�H[WUDFWLQJ�GDWD�IURP�D�
SDUWLFXODU�PLGGOH�VFKRRO�RU�KLJK�VFKRRO���

6RFLDO� 1HWZRUN� $JJUHJDWLRQ� UHIHUV� WR� WKH� SURFHVV� RI� JDWKHULQJ� LQIRUPDWLRQ� IURP�
YDULRXV� VRFLDO� QHWZRUNV� DQG� FRPELQLQJ� WKHP� DW� D� VLQJOH� ORFDWLRQ�� 7KLV� KDV� EHFRPH� DQ�
LVVXH� RI� LQWHUHVW� EHFDXVH� RI� RYHUODS� RI�PHPEHUVKLS� EHWZHHQ� GLIIHUHQW� VRFLDO� QHWZRUNV�
EHFDXVH� XVHUV�ZKR� DUH� SDUW� RI�PXOWLSOH� VRFLDO� QHWZRUNV�PD\� IHHO� WKH� QHHG� WR� UHSOLFDWH�
WKHLU�LQIRUPDWLRQ�DW�PXOWLSOH�ZHEVLWH��6LQJOH�VLJQ�RQ�V\VWHPV�OLNH�2SHQ,'�DOORZ�WKH�XVHUV�
RI�VRFLDO�QHWZRUNV�WR�XVH�D�VLQJOH�,'�WR�ORJ�LQWR�PXOWLSOH�VRFLDO�QHWZRUNV��

6LQFH�GDWD�DUH�EHLQJ� H[WUDFWHG� IURP�PXOWLSOH�VRXUFHV�� LQ� WKLV�FDVH� IURP�0\6SDFH��
7ZLWWHU� DQG� )DFHERRN�� WKHUH� LV� OLNHO\� WR� EH� DQ� RYHUODS� EHWZHHQ� WKH� YDULRXV� VRFLDO�
QHWZRUNV�L�H���WKH�VDPH�SHUVRQ�PD\�KDYH�DQ�DFFRXQW�RQ�0\6SDFH��)DFHERRN�DQG�7ZLWWHU�
DQG� LQ� HDFK� FDVH� WKH\� DUH� OLNHO\� WR� SURYLGH� GLIIHUHQW� W\SHV� RI� LQIRUPDWLRQ� DERXW�
WKHPVHOYHV� VR� LQIRUPDWLRQ� IURP� WKHVH� YDULRXV� VRXUFHV� KDV� WR� EH� FRPELQHG� LQ� RUGHU� WR�
LGHQWLI\� WKDW� YDULRXV� SLHFHV� RI� LQIRUPDWLRQ� UHIHU� WR� WKH� VDPH� SHUVRQ��:KLOH� LW�PD\� EH�
UHODWLYHO\� HDV\� WR� GR� WKLV� LQ� 0\6SDFH� RU� )DFHERRN� VLQFH� WKHUH� LV� XVXDOO\� GHWDLOHG�
LQIRUPDWLRQ� DYDLODEOH� DERXW� WKH� SHUVRQ�� LW�ZRXOG� EH�PRUH� GLIILFXOW� WR� GR� VR� LQ� 7ZLWWHU�
EHFDXVH�RI�WKH�OLPLWHG�SURILOH�LQIRUPDWLRQ�DYDLODEOH��,Q�WKLV�FDVH�RWKHU�FOXHV�OLNH�H�PDLO�LG�
PD\�WR�EH�XVHG�WR�OLQN�WKH�SHUVRQ�WR�D�SURILOH�RQ�RWKHU�VRFLDO�QHWZRUNV�OLNH�)DFHERRN�RU�
0\6SDFH��

$GGLWLRQDOO\� RQ� WKH� LVVXH� RI� GH�GXSOLFDWLRQ�� LQIRUPDWLRQ� DERXW� WKH� VDPH� SHUVRQ�
IURP�PXOWLSOH� VRXUFHV� ZKLFK� FDQ� EH� DFKLHYHG� E\� XVLQJ� VLPLODULW\� IXQFWLRQV� IRU� SURILOH�
LQIRUPDWLRQ�WKDW�EH�FRPPRQ�WR�YDULRXV�VRXUFHV�DQG�XVLQJ�VRFLDO�QHWZRUN�LQIRUPDWLRQ�WR�
PDWFK�SURILOHV�RI�SHRSOH�ZKR�FDQQRW�EH�PDWFKHG�XS�E\�XVLQJ�SURILOH�LQIRUPDWLRQ�DORQH��

$V�GHVFULEHG�SUHYLRXVO\�DXWRPDWLF�LPDJH�DQQRWDWLRQ�WHFKQLTXHV�KDYH�QRW�DGYDQFHG�
HQRXJK� WR� EH� XVHG� LQ� D� JHQHUDOL]HG� VHWWLQJ�� 0DFKLQH� OHDUQLQJ� WHFKQLTXHV� ZKLFK� DUH�
GHVFULEHG�SUHYLRXVO\�PD\�ZRUN�LQ�OLPLWHG�VHWWLQJV�ZKHUH�WKH�SRRO�RI�LPDJHV�ZKLFK�KDYH�
WR�DQQRWDWHG�KDYH�FHUWDLQ�FRPPRQ�FKDUDFWHULVWLFV��$�PRUH�VFDODEOH�DSSURDFK�ZRXOG�EH�
WKH�KXPDQ�FRPSXWLQJ�DSSURDFK�GHVFULEHG�DERYH��7KH�PDLQ�REVWDFOH�LQ�WKDW�FDVH�ZRXOG�
EH�EXLOGLQJ�WKH�LQIUDVWUXFWXUH�QHFHVVDU\�WR�JHW�SHRSOH�WR�WDJ�WKH�LPDJHV�ZLWKRXW�LQYDGLQJ�
WKHLU� SULYDF\�� 7KH� PDLQ� SUREOHP� KHUH� ZRXOG� EH� WKDW� LI� SHRSOH� DUH� DVNHG� WR� DQQRWDWH�
LPDJHV� ZLWK� DQ� DSSOLFDWLRQ� OLNH� $PD]RQ¶V�0HFKDQLFDO� 7XUN�� WKHQ� KDYLQJ� RWKHU� SHRSOH�
DQQRWDWH� WKH� LPDJHV� ZRXOG� YLRODWH� WKH� SULYDF\� RI� WKH� SHRSOH� ZKRVH� LPDJHV� DUH� EHLQJ�
DQQRWDWHG��7KH�DOWHUQDWLYH�ZRXOG�EH�KDYH�SHRSOH�ZLWKLQ�WKH�UHVHDUFK�WHDP�DQQRWDWH�D�VHW�
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RI� LPDJHV� DQG� WKHQ� DSSO\� D� PDFKLQH� OHDUQLQJ� DSSURDFK� RQ� WKH� DQQRWDWHG� LPDJHV� E\�
WUDLQLQJ�D�FODVVLILHU�RQ�WKHVH�LPDJHV�DQG�WKH�ODEHOLQJ�WKH�UHVW��7KLV�ZRXOG�WKXV�EH�D�VHPL�
VXSHUYLVHG�OHDUQLQJ�SUREOHP��=KX���������

6RFLDO�1HWZRUN�$QDO\VLV��61$��KDV�EHHQ�DSSOLHG�RQ�QHWZRUN�GDWD�IRU�PRUH�WKDQ����
\HDUV��:LWK�WKH�DYDLODELOLW\�RI�ODUJH�VFDOH�GDWDVHWV��KRZHYHU�PXFK�RI�WKH�VRIWZDUH�ZKLFK�LV�
ZLGHO\�XVHG�IRU�61$�LV�QR�ORQJHU�XVDEOH�EHFDXVH�RI�VFDODELOLW\�LVVXHV��,Q�RUGHU�WR�FRQGXFW�
QHWZRUN� DQDO\VLV� IRU� ODUJH� VFDOH� GDWDVHWV�� PDQ\� RI� WKH� 61$� DOJRULWKPV� KDYH� WR� EH�
LPSOHPHQWHG� VR� WKDW� WKH\� DUH� VFDODEOH� H�J��� LQ� SDUDOOHO� IRUPV� WKDW� GLYLGH� D� ODUJH�
FRPSXWDWLRQ� LQWR� VPDOOHU� RQHV� DQG� WKHQ� VROYH� WKHP� FRQFXUUHQWO\�� 3RUWLQJ� WKHVH�
DOJRULWKPV�WR�WKHVH�HQYLURQPHQWV�LV�D�FKDOOHQJH�LQ�LWV�RZQ�ULJKW��$GGLWLRQDOO\�WKHUH�DUH�
RWKHU�WHFKQLTXHV�OLNH�OLQN�SUHGLFWLRQ��HWF��ZKLFK�DUH�QRW�ZLGHO\�DYDLODEOH�LQ�61$�VRIWZDUH�
EXW�DUH�JUHDWO\�UHOHYDQW�WR�RXU�WDVN��

�
�����(WKLFDO�FKDOOHQJHV�
$V�GHVFULEHG�EHIRUH��PDQ\�XVHUV�FUHDWH�WKHLU�RZQ�:HE�SDJHV�DQG�SRVW�GHWDLOV�DERXW�

WKHPVHOYHV��VFKRRO��DJH��JHQGHU��KREELHV�� UHOLJLRQ�DQG�WKHLU� IULHQGVKLS� OLVW� LQ�0\6SDFH��
)DFHERRN� DQG� 7ZLWWHU�� 7KH\� DOVR� OLQN� WR� IULHQGV� E\� LQYLWLQJ� WKHP� DQG� DFFHSWLQJ� WKH�
LQYLWDWLRQ�RQ�WKH�VDPH�RQOLQH�VRFLDO�QHWZRUN�ZHEVLWHV��7KHQ��WKH\�DUH�HDVLO\�DEOH�WR�VHH�
ZKDW� WKHLU� IULHQGV�DUH�GRLQJ��ZKDW�DUH� WKH�PDMRU�LQWHUHVWV�DQG�WRSLFV�DQG�KRZ�WKH\�DUH�
WKLQNLQJ� DQG� LQIOXHQFLQJ� HDFK� RWKHU�� :KLOH� WKHVH� RQOLQH� VRFLDO� QHWZRUNLQJ� ZHEVLWHV�
EHFRPH�XVHIXO�WRROV�IRU�H[FKDQJLQJ�LQIRUPDWLRQ�DQG�IRU�UHWDLQLQJ�DFWLYH�IULHQGVKLS��WKHUH�
KDV�EHHQ�JURZLQJ�FRQFHUQV�RYHU�EUHDFK�RI�SULYDF\�LQ�WKHVH�VRFLDO�QHWZRUNLQJ�VHUYLFHV��

0DQ\�XVHUV�FRQFHUQ�WKDW�WKHLU�SHUVRQDO�SURILOHV�DQG�SRVWV�WKDW�WKH\�LQWHQG�WR�VKDUH�
ZLWK�WKHLU�IULHQGV�FDQ�EH�FLUFXODWHG�IDU�PRUH�ZLGHO\�WKDQ�WKH\�LQWHQG�WR���6R��PDQ\�VLWHV�
UHVWULFW� ZKR� FDQ� MRLQ� D� VLWH� DQG� DFFHVV� D� XVHU¶V� LQIRUPDWLRQ�� :KR� FDQ� DFFHVV� XVHU¶V�
LQIRUPDWLRQ��ZKDW�NLQG�RI� LQIRUPDWLRQ�DQG�KRZ� HDVLO\� DUH� DIIHFWHG�E\� WKH� VHDUFK� WRROV�
WKDW�HDFK�VRFLDO�QHWZRUNLQJ�VLWH�RIIHUV�DQG�WKH�SULYDF\�OHYHOV�VHW�E\�LQGLYLGXDO�XVHUV�����

0\6SDFH�DOORZV�WKH�JHQHUDO�SXEOLF�WR�VHDUFK�LWV�GDWDEDVH�RI�PHPEHUV��XVLQJ�VHDUFK�
WHUPV�VXFK�DV�QDPH�� H�PDLO� DGGUHVV�� RU� VFKRRO��7KLV� VHDUFK� V\VWHP�FDQ� ILOWHU�RXW�XVHUV�
EDVHG�RQ�D�SDUWLFXODU�FRXQWU\�RU�D�SRVWDO�FRGH�� ,I�XVHUV�KDYH�QRW� LQWHQWLRQDOO\�FKDQJHG�
WKHLU� SULYDF\� VHWWLQJV� IURP� WKH� GHIDXOW� OHYHO�� WKH� VHDUFK� V\VWHP� FDQ� FROOHFW� WKHLU� IXOO�
SURILOHV� LQFOXGLQJ�SHUVRQDO� LQIRUPDWLRQ�VXFK�DV�VH[XDO�RULHQWDWLRQ��RFFXSDWLRQ��DGGUHVV�
DV�ZHOO�DV�SKRWRV�RI�XVHUV�DQG�WKHLU�IDPLO\�DQG�IULHQGV�OLVW���

+RZHYHU��)DFHERRN�DOORZV�D�PRUH�OLPLWHG�VHDUFK�IHDWXUHV��8VHUV�PXVW�UHJLVWHU�DV�D�
PHPEHU�ZLWK�WKH�VLWH�LQ�RUGHU�WR�FRQGXFW�DQ\�VHDUFK��DQG�VHH�WKH�SURILOHV�RI�WKHLU�IULHQGV¶�
QHWZRUNV��WKH�IULHQGVKLS�LV�FRQVWUXFWHG�EDVHG�RQ�LQYLWDWLRQ�DQG�DOORZDQFH���

$V�WKH�SULYDF\�LVVXH�LQ�VRFLDO�QHWZRUNLQJ�VHUYLFH�ZHEVLWHV�EHFRPHV�PRUH�LPSRUWDQW��
WKH�VRFLDO�QHWZRUNLQJ�VLWHV�UHFHLYH�PRUH�SUHVVXUH�WR�VHW�GHIDXOW�SULYDF\�VHWWLQJ�DW�D�KLJKHU�
OHYHO�� �7KHQ�� D�XVHU�ZKR�GRHVQ¶W�ZDQW� D� JUHDW�GHDO� RI�GHWDLO� SHUVRQDO� LQIRUPDWLRQ� WR�EH�
GLVSOD\HG�ZLWK�DQ\RQH�ZRXOG�KDYH�LPPHGLDWHO\�PRUH�FRQWURO���8QIRUWXQDWHO\��FROOHFWLQJ�
GDWD�RQO\�IURP�SURILOHV�ZKLFK�DUH�OHIW�SXEOLFO\�DFFHVVLEOH�LV�OLNHO\�WR�ELDV�WKH�VDPSOH�RQ�
NQRZQ�DQG�XQNQRZQ�FKDUDFWHULVWLFV��

$OWKRXJK� LQGLYLGXDO�XVHUV� VKDUH� WKHLU� LQIRUPDWLRQ�ZLWK� WKH�SXEOLF� DQG� WKH� VHDUFK�
WRROV�FDQ�FROOHFW�WKH�LQIRUPDWLRQ��WKHUH�LV�VWLOO�SRVVLELOLW\�WR�EUHDFK�D�SULYDF\�SROLF\�WKDW�
VRFLDO�QHWZRUNLQJ�VHUYLFH�VLWH�DIILUPV��(YHQ�GDWD� HQWHUHG� LQ�D�SXEOLFO\� DYDLODEO\�VHWWLQJ�
ZHUH� QRW� YROXQWHHUHG� LQ� D� UHVHDUFK� FRQWH[W�� DQG� XVLQJ� LW� ZLWKRXW� VSHFLILF� SHUPLVVLRQV�
PD\�YLRODWH�WKH�SULQFLSOH�RI�UHVHDUFK�VXEMHFWV¶�LQIRUPHG�FRQVHQW�� �7KHUHIRUH��WKH�EHVW�RI�
ZD\� WR� UHVSHFW� LQGLYLGXDO� XVHUV¶� SULYDF\� LV� WR� DFTXLUH� WKHLU� SHUPLVVLRQ� WR� XVH� GDWD� IRU�
UHVHDUFK�SXUSRVHV��LQ�DFFRUGDQFH�ZLWK�DSSURSULDWH�FRQVHQW�SURFHGXUHV����
�

�����7KH�UROH�RI�RQOLQH�VRFLDO�QHWZRUNV�DQG�SROLF\�FKDQJHV�
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2Q�OLQH� VRFLDO� QHWZRUNLQJ�� DQG� DOO� LWV� KXPDQ� DQG� WHFKQLFDO� IHDWXUHV�� FDQ� EH�
FRQVLGHUHG�ZLWKLQ�D�SROLF\�FRQWH[W��DQG�DSSOLHG�WR�SROLF\�FKDQJH���6RFLDO�QHWZRUNLQJ�VLWHV�
DUH� XQLTXH� DV� WKH� RUJDQL]DWLRQ�� LQVWLWXWLRQ�� RU� HQYLURQPHQW� LQ� ZKLFK� VRFLDO� H[FKDQJHV�
RFFXU�� EXW�� OLNH� RWKHU� RUJDQL]DWLRQV�� KDYH� FHUWDLQ� SROLFLHV� LQ� SODFH� WR� JRYHUQ� WKHVH�
H[FKDQJHV�� �)RU�H[DPSOH��LQ�RUGHU�WR�³�>SURWHFW@�RXU�XVHU�H[SHULHQFH�E\�NHHSLQJ�WKH�VLWH�
FOHDQ�� FRQVLVWHQW�� DQG� IUHH� IURP� LQWUXVLYH� DGYHUWLVLQJ�´� )DFHERRN�FRP� UHVWULFWV�
DGYHUWLVLQJ�SURPRWLQJ�D�YDULHW\�RI�KHDOWK�UHODWHG�SURGXFWV� LQFOXGLQJ�WREDFFR��ZHDSRQV��
JDPEOLQJ�DQG�SRUQRJUDSK\���2WKHU�UHVWULFWLRQV�RQ�FRQWHQW�PRUH�EURDGO\�DUH�DOVR�LQ�SODFH��
EXW� DUH� PRUH� OLPLWHG�� VXFK� DV� SURKLELWLRQV� RQ� JUDSKLFDOO\� VH[XDO� LPDJHV�� � 2QH� FRXOG�
LPDJLQH�DGGLWLRQDO�UHVWULFWLRQV�ZKLFK�ZRXOG�VLPLODUO\� OLPLW� LPDJHU\�RU�RWKHU�FRQWHQW�RI�
FLJDUHWWHV�RU�VPRNLQJ�EHKDYLRU�RU�OLQNDEOH�DQG�GRZQORDGDEOH�FRQWHQW�VXFK�DV�VPRNLQJ�
UHODWHG�LFRQV��JDPHV�RU�TXL]]HV��

(IIRUWV�WR�WLJKWHQ�UHVWULFWLRQV�RQ�616�FRQWHQW�DUH�OLNHO\�WR�EH�PHW�ZLWK�VLJQLILFDQW�
UHVLVWDQFH�� DV� DUH� HIIRUWV� WR� FHQVRU� SHUVRQDO� H[SUHVVLRQ� DQG� FRPPXQLFDWLRQ� LQ� RWKHU�
GRPDLQV���2WKHU�DSSURDFKHV�LQFOXGH�ZRUNLQJ�GLUHFWO\�ZLWK�WKH�GHYHORSHUV�RI�JDPHV��LFRQV�
DQG� RWKHU� OLQNHG� FRQWHQW� WR� SURPRWH� KHDOWKLHU� LPDJHV�� DV� KDV� EHHQ� GRQH� �ZLWK� RQO\�
PRGHVW�VXFFHVV��LQ�RWKHU�VHJPHQWV�RI�WKH�HQWHUWDLQPHQW�LQGXVWU\�� �/LNHZLVH��HPSOR\LQJ�
UDWLQJV� EDVHG� RQ� FRQWHQW� �DV�ZLWK�PRYLHV�� YLGHR� JDPHV�� RU� LQYRNLQJ� SDUHQWDO� FRQWUROV�
ZKLFK�DUH�RIWHQ�XVHG�WR�UHVWULFW�LQWHUQHW�FRQWHQW�PRUH�EURDGO\�FRXOG�OLPLW�\RXQJ�SHRSOH¶V�
H[SRVXUH�WR�XQKHDOWK\�FRQWHQW�±�ZLWK�DOO�WKH�FDYHDWV�DQG�VKRUWFRPLQJV�RI�WKLV�DSSURDFK�
LQ�RWKHU�DUHDV���

*URXS� SURILOHV� DQG� IDQ� SDJHV� UHIOHFWLQJ� VKDUHG� DSSUHFLDWLRQ� RI� HYHU\WKLQJ� IURP�
PXVLFDO� JURXSV� WR� EDQDO� OLIH� H[SHULHQFHV� OLNH� SDVVLQJ� QRWHV� LQ� FODVV� DUH� DGGLWLRQDO�
IHDWXUHV� RI� VRPH� 616�� DQG� DUH� SRSXODU� ZLWK� DGROHVFHQWV�� � 7KHVH� KDYH� HYROYHG�
VSRQWDQHRXVO\��JHQHUDWHG�E\�XVHUV��DQG�VRPH�ERDVW�YHU\�ODUJH�QXPEHUV�RI�PHPEHUV��IDQV�
RU�IROORZHUV���,Q�DGGLWLRQ��PDQ\�DUH�KHDOWK�UHODWHG���$�)DFHERRN�VHDUFK�RI�³VPRNLQJ�´�IRU�
H[DPSOH�� \LHOGV� KXQGUHGV� RI� JURXSV� DQG� IDQ� SDJHV� ZLWK� WKLV� NH\� ZRUG�� � 7KH� VHYHUDO�
ODUJHVW�DPRQJ�WKHP��ZLWK�KXQGUHGV�RI�WKRXVDQGV�RI�IDQV�HDFK��KDYH�DQWL�VPRNLQJ�WLWOHV�
VXFK� DV� ³VPRNLQJ� GRHVQ¶W�PDNH� \RX� FRRO�� VRUU\�´� � �0DQ\� JURXSV� GR� SURPRWH� VPRNLQJ�
EHKDYLRU�� EXW� LQWHUHVWLQJO\�� WKHVH� DUH� PXFK� VPDOOHU�� ZLWK� RQO\� KXQGUHGV� RI� IROORZHUV�
HDFK����7KHVH�RQ�OLQH�JURXSV�UHYHDO�YLHZV��EHKDYLRUV��DQG�LPSRUWDQWO\��VRFLDO�QRUPV��RI�D�
ODUJH�ERG\�RI�WKH�RQ�OLQH�VRFLDO�QHWZRUN�LQ�D�ZD\�WKDW�PLJKW�QRW�EH�HYLGHQW�RQ�LQGLYLGXDO�
SDJHV� DQG� SURILOHV�� � +HDOWK� SURPRWLRQ� HIIRUWV� ZKLFK� FDSLWDOL]H� RQ� WKLV� E\� DGGLQJ� DQG�
SURPRWLQJ�SRVLWLYH�KHDOWK�PHVVDJHV�WKURXJKRXW�D�VRFLDO�QHWZRUN�PD\�RIIHU�D�SURPLVLQJ�±�
DQG�OHVV�FRQWURYHUVLDO�±�DYHQXH�IRU�FKDQJLQJ�WKH�HQYLURQPHQW�DURXQG�RQ�OLQH�H[FKDQJHV���
,QIOXHQFLQJ�VRFLDO�QRUPV�LQ�WKLV�ZD\�PD\�\LHOG�WKH�SROLWLFDO�ZLOO�QHFHVVDU\�WR�IRUFH�FKDQJH�
LQ�WKH�RQ�OLQH�FRPPXQLW\��DV�KDV�EHHQ�VHHQ�UHFHQWO\�ZLWK�LQFUHDVHG�SULYDF\�SURWHFWLRQV��
LQ�UHVSRQVH�WR�XVHU�GHPDQG����

6RFLDO�QRUPV�DQG�SROLWLFDO�ZLOO�HVWDEOLVKHG�LQ�DQ�RQ�OLQH�FRQWH[W�FDQ�DOVR�EH�EURXJKW�
WR�EHDU�LQ�WKH�UHDO�ZRUOG���7KH������SUHVLGHQWLDO�UDFH�RIIHUV�DQ�H[FHOOHQW�H[DPSOH�RI�KRZ�
D�JUDVVURRWV�PRYHPHQW�FDQ�XVH�RQ�OLQH�VRFLDO�QHWZRUNLQJ�WR�HIIHFW�EHKDYLRU��L�H��YRWLQJ��
RII�OLQH�� � LW� SURYLGHV� D� IDVW� DQG� HIILFLHQW�PHDQV�RI� VKDULQJ� LQIRUPDWLRQ��ZLWK� WKH�DGGHG�
DELOLW\� WR� HDVLO\� HPEHG� SKRWRV�� YLGHRV�� DQG� H[WHUQDO� OLQNV�� PDNLQJ� LW� D� SDUWLFXODUO\�
SRZHUIXO�WRRO�� �7KLV�DSSURDFK�SURYHG�HVSHFLDOO\�HIIHFWLYH�DW�UHDFKLQJ�\RXQJ�SHRSOH��DQG�
FRQWHQW�ZDV�WDLORUHG�WR�WKLV�GHPRJUDSKLF���7KH�VDPH�PHFKDQLVPV�RI�FRXOG�EH�HPSOR\HG�
RQ�OLQH� WR� LQVSLUH� XVHUV� WR� H[HUFLVH� WKHLU� SROLWLFDO� ZLOO� WR� LQIOXHQFH� UHDO�ZRUOG� KHDOWK�
SROLF\���8VHUV�FDQ�XQLWH��IRU�H[DPSOH��WR�OREE\�IRU�VPRNH�IUHH�VSDFHV�RU�EDQV�RQ�WREDFFR�
VSRQVRUVKLS�RI�\RXWK�IRFXVHG�HYHQWV�LQ�WKHLU�RZQ�FRPPXQLWLHV��

�
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$SSHQGL[����7UXVW�SUHGLFWLRQ�DQG�SURSDJDWLRQ�PRGHOV�

,Q� WKLV�DSSHQGL[��ZH�GHVFULEH�PRUH� WUXVW�SUHGLFWLRQ�DQG�SURSDJDWLRQ�PRGHOV� WKDW�
DUH�QRW�FRYHUHG�LQ�WKH�PDLQ�ERG\��

*ROEHFN�DQG�+HQGOHU��������SURSRVHG�D�WUXVW�PHWULF�WR�GHWHUPLQH�ELQDU\�WUXVW�L�H���
WUXVW�DQG�QR�WUXVW��ZKLFK�LV�QRW�WKH�VDPH�DV�GLVWUXVW��LQ�D�VRFLDO�QHWZRUN��7KH\�LQWHJUDWHG�
WKH� DOJRULWKP� LQ� DQ� H�PDLO� ILOWHULQJ� V\VWHP� FDOOHG� 7UXVW0DLO�� /HYLQ� ������� SURSRVHG� D�
WUXVW� PHFKDQLVP�� $GYRJDWR�� ZKLFK� XVHV� WKH� WUXVW� IORZ� PRGHO� DQG� WKUHH� OHYHOV� RI�
FHUWLILFDWLRQ�WR�GHWHUPLQH�WKH�OHYHO�RI�WUXVW�EHWZHHQ�XVHUV�ZLWKLQ�D�JURXS��$GYRJDWR�XVHV�
WKH�VDPH�VHW�RI�QRGHV�WR�FRPSXWH�WUXVW�IRU�DOO�WKH�QRGHV�LQ�WKH�QHWZRUN��8QUHOLDEOH�QRGHV�
DUH�H[FOXGHG�IURP�FRPSXWLQJ�WUXVW�E\�GHWHUPLQLQJ�WKH�QRGHV�ZKLFK�KDYH�UDWHG�WKH�³EDG´�
QRGHV�SRVLWLYHO\�LQ�WKH�QHWZRUN��

$SSOHVHHG� LV� DQRWKHU� JURXS� WUXVW�PHWULF� SURSRVHG� E\� =LHJOHU� DQG� /DXVHQ� �������
WKDW� XVHV� VSUHDGLQJ� DFWLYDWLRQ� VWUDWHJLHV� WR� GHWHUPLQH� WUXVW�� 2QH� ZHDNQHVV� RI� WKLV�
PHWKRG�LV�WKDW�WKH�ILQDO�YDOXH�RI�WUXVW�LV�QRUPDOL]HG��7KXV�IRU�H[DPSOH�LI�WKHUH�LV�DQ�DFWRU�
LQ�WKH�QHWZRUN�ZKR�KDV�D�ODUJH�QXPEHU�RI�SRVLWLYH�UDWLQJV�EXW�RQO\�D�IHZ�QHJDWLYH�UDWLQJV�
WKHQ�WKH�RYHUDOO�UDWLQJ�RI�WKLV�DFWRU�ZRXOG�EH�OHVV�WKDQ�WKH�UDWLQJ�RI�DQRWKHU�ZKR�KDV�RQO\�
D� FRXSOH� RI� SRVLWLYH� UDWLQJV� DQG� QR� QHJDWLYH� UDWLQJV�� 6RFLDO7UXVW� LV� D� UHSXWDWLRQ�EDVHG�
WUXVW�DJJUHJDWLRQ�IUDPHZRUN�SURSRVHG�E\�&DYHUOHH�HW�DO���������ZKLFK�VXSSRUWV�WDPSHU�
UHVLOLHQW�WUXVW�HVWDEOLVKPHQW��7KLV�DOJRULWKP�LV�G\QDPLF�LQ�QDWXUH�L�H���LW�FDQ�G\QDPLFDOO\�
UHYLVH� WUXVW� YLD� XVHU� IHHGEDFN� PHFKDQLVP� DV� WKH� QHWZRUN� HYROYHV�� $Q� DGGLWLRQDO�
GLVWLQJXLVKLQJ� IHDWXUH�RI� WKLV�DOJRULWKP�LV� WKDW� LW� GLIIHUHQWLDWHV�UHODWLRQVKLS�TXDOLW\�DQG�
WUXVW�EHWZHHQ�SHRSOH��'\QDPLF�UHYLVLRQ�LQ�6RFLDO7UXVW�GHSHQGV�XSRQ�WKH�IROORZLQJ�WKUHH�
IDFWRUV�� WKH� FXUUHQW� UDWLQJ�� WKH� KLVWRU\�� DQG� WKH� DGDSWDWLRQ� WR� FKDQJH�� 6RFLDO7UXVW� KDV�
EHHQ�WHVWHG�RQ�WKH�0\6SDFH�GDWDVHW��

+DLIHQJ�� /LX� HW� DO� ������� SRVWHG� WKH� SUREOHP� RI� SUHGLFWLQJ� WUXVW� DV� D� PDFKLQH�
OHDUQLQJ�SUREOHP��7KH\�LGHQWLILHG�D�VHW�RI�IHDWXUHV�LQFOXGLQJ�QHWZRUN�IHDWXUHV�WKDW�FDQ�EH�
XVHG�WR�SUHGLFW�WUXVW��/HVDQL�DQG�%DJKHUL��������FRQVLGHU�WKH�SUREOHP�RI�LQIHUULQJ�WUXVW�
LQ� D� ODUJH� VRFLDO� QHWZRUN� ZKHUH� RQH� LV� OLNHO\� WR� HQFRXQWHU� FRQWUDGLFWRU\� LQIRUPDWLRQ��
7KH\� GHYHORS� D� IX]]\� IUDPHZRUN� WR� DGGUHVV� WKLV� SUREOHP�� .XWHU� DQG� *ROEHFN� �������
GHYHORSHG�D�WUXVW�LQIHUHQFH�DOJRULWKP�WKDW�HPSOR\V�D�SUREDELOLVWLF�VDPSOLQJ�WHFKQLTXH�WR�
GHWHUPLQH�WUXVW�DV�ZHOO�DV�FRQILGHQFH�ZLWK�UHVSHFW�WR�WUXVW��8QOLNH�7LGDO7UXVW�ZKLFK�XVHV�
WKH�VKRUWHVW�SDWK�EHWZHHQ�WZR�QRGHV�WR�GHWHUPLQH�WUXVW�EHWZHHQ�WZR�DFWRUV�LW�XVHV�RQO\�
WKH� QRGHV�ZLWK� KLJK� WUXVW� YDOXHV� LQ� D� WUXVW� SDWK� WR� FRPSXWH� WUXVW��*RRJOH¶V� 3DJH5DQN�
DOJRULWKP� �%ULQ� DQG� 3DJH� ������ KDV� DOVR� EHHQ� DGRSWHG� DQG� PRGLILHG� LQ� (LJHQ7UXVW�
�.DPZDU�������WR�FRPSXWH�D�JOREDO�PHDVXUH�RI�WUXVW�LQ�D�VRFLDO�QHWZRUN��

0LWUD�DQG�0DKHVZDUDQ��������SURSRVHG�D�SURWRFRO�IRU�LQIRUPDWLRQ�GLVVHPLQDWLRQ�
ZKLFK�XVHV�WUXVW��,W�GLVVHPLQDWHV�LQIRUPDWLRQ�IURP�WUXVWHG�XVHUV�ZKLOH�DW�WKH�VDPH�WLPH�
SUHYHQWLQJ� IORZ� RI� VSDP�PHVVDJHV� LQ� WKH� QHWZRUN�� ,QIRUPDWLRQ� LQ� WKLV� PRGHO� FDQ� EH�
VSUHDG�E\�WKUHH�GLIIHUHQW�PHWKRGV��5HFHLYHU�,QLWLDWHG��6HQGHU�,QLWLDWHG��RU�XVLQJ�ERWK�DV�
+\EULG�� 7KH\� XVH� D� %D\HVLDQ� WUXVW� HVWLPDWLRQ� VFKHPH� WR� LQIHU� WUXVW� LQ� WKLV� PRGHO��
7DKHULDQ�HW�DO��������SURSRVHG�D�WUXVW�SURSDJDWLRQ�VFKHPH�E\�PDSSLQJ�WKH�SUREOHP�RI�
WUXVW� LQIHUHQFH� WR� HOHFWULFDO� UHVLVWDQFH�ZKHUH� WUXVW� LV� UHSUHVHQWHG� DV� WKH� UHYHUVH� RI� WKH�
UHVLVWDQFH��,Q�WKLV�PRGHO�YROWDJH�VRXUFH�FRQQHFWV�QRGHV�X�WR�Y�DQG�HOHFWULFDO�FXUUHQW�IORZV�
EHWZHHQ� X� DQG� Y�� 7KH� FXUUHQW� LV� LQWHUSUHWHG� DV� WUXVW� UHODWLRQ� IURP� X� WR� Y�� %HFDXVH�
UHVLVWRUV�DOORZV�PRUH�FXUUHQW� WR� IORZ�EHWZHHQ�WKH�QRGHV� LI� WKHUH� LV�D� WUXVW�UHODWLRQVKLS�
EHWZHHQ�WKH�QRGHV�DORQJ�D�FHUWDLQ�SDWK�WKHQ�PRUH�WUXVW�LV�VDLG�WR�IORZ�EHWZHHQ�WKH�QRGHV��
7KH�DGYDQWDJH�RI�WKLV�PRGHO�LV�WKDW�LW�LV�TXLWH�VLPSOH�DQG�VFDODEOH��

0RVW�RI� WKH�PRGHOV�GHVFULEHG�SUHYLRXVO\�DVVXPH�WKDW�H[SOLFLW� WUXVW� LQIRUPDWLRQ� LV�
DYDLODEOH�LQ�WKH�VRFLDO�QHWZRUN�ZKLFK�FDQ�EH�XVHG�WR�PDNH�PRUH�LQIHUHQFHV�DERXW�XVHUV�
IRU� ZKRP� WUXVW� LQIRUPDWLRQ� LV� QRW� DYDLODEOH�� +RZHYHU� WKLV� LV� QRW� DOZD\V� WKH� FDVH�� WR�
DGGUHVV� WKLV� SUREOHP�.LP� HW� DO� �.LP� HW� DO� ������ SURSRVHG� D�PHWKRG�ZKHUH� GHJUHH� RI�
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WUXVW� EHWZHHQ� XVHUV� FDQ� EH� SUHGLFWHG� EDVHG� RQ� XVHUV¶� H[SHUWLVH� DQG� XVHUV¶� DIILQLW\� IRU�
FHUWDLQ�FRQWH[WV��WRSLFV���7KH�PDLQ�LGHD�LV�WKDW�WKH�VRFLDO�QHWZRUN�IRUPHG�E\�LQWHUDFWLRQ�
RI� SHRSOH� LV� PXFK� GHQVHU� WKDQ� WKH� VRFLDO� QHWZRUN� IRUPHG� E\� WUXVW� DQG� GLVWUXVW�
LQIRUPDWLRQ��%\�XVLQJ�GDWD�IURP�WKH�UDWLQJV�ZHEVLWH�HSLQLRQV�WKH\�ZHUH�DEOH�WR�VKRZ�WKDW�
LQWHUDFWLRQ� LQIRUPDWLRQ� FDQ� EH� XVHG� DV� D� SUR[\� WR� SUHGLFW� WUXVW�� $QRWKHU� DVVXPSWLRQ�
ZKLFK� LV� PDGH� LQ� DOPRVW� DOO� WKH� PRGHOV� SUHYLRXVO\� GHVFULEHG� LV� WKDW� WKH� WUXVW� OHYHO�
EHWZHHQ�WZR�DFWRUV�GRHV�QRW�FKDQJH�RYHU�WLPH��7KLV�LV�QRW�DOZD\V�WUXH�LQ�WKH�UHDO�ZRUOG��
7R�DGGUHVV�WKLV�SUREOHP�*ROEHFN�DQG�.XWWHU��*ROEHFN�DQG�.XWWHU�������HYDOXDWHG�KRZ�
GLIIHUHQW� DOJRULWKPV� IRU� SURSDJDWLQJ� WUXVW� EHKDYH� LI� WKHUH� ZHUH� FKDQJHV� LQ� WKH� WUXVW�
QHWZRUN�� �$QRWKHU� IDFHW� RI� WUXVW�ZKLFK� KDV� EHHQ� H[SORUHG� LV� OHVV� GHWDLO� LV� GLVWUXVW��:H�
DOUHDG\�PHQWLRQHG�WKDW�WUDQVLWLYLW\�DVVXPSWLRQV�LQ�FDVH�RI�WUXVW�LQ�VRFLDO�QHWZRUNV�KDYH�
WR�EH�PRGLILHG�EXW�LQ�FDVH�RI�GLVWUXVW�LQ�QHWZRUN�LW�LV�HYHQ�OHVV�FOHDU�KRZ�GLVWUXVW�VKRZ�EH�
KDQGOHG� LQ�D�QHWZRUN�VHWWLQJ��.XQHJLV�HW�DO� �.XQHJLV�HW�DO�������H[WHQGHG�PDQ\�RI� WKH�
FRQFHSWV� IURP�VRFLDO�QHWZRUN�DQDO\VLV� WR�FDVHV�ZKHUH�QHJDWLYH�HGJHV�DUH�SUHVHQW� LQ� WKH�
QHWZRUN��+RZHYHU�WKH�SUREOHP�RI�SURSDJDWLQJ�GLVWUXVW�LV�VWLOO�DQ�RSHQ�SUREOHP��
�
�
$SSHQGL[����$GGLWLRQDO�VRFLDO�QHWZRUNLQJ�VLWHV�IRU�GDWD�FROOHFWLRQ�

�
�$�FDVH�VWXG\�RI�)OLFNU�
)OLFNU� LV�D�SKRWR�VKDULQJ�VRFLDO�QHWZRUN�FRPPXQLW\�ZKLFK�DOORZV�XVHUV�WR�XSORDG�

DQG� VKDUH� SKRWRV� DQG� YLGHRV�ZLWK� RWKHUV�� � $V� VKRZQ� LQ� WKH� EHORZ�)LJXUH�� D� XVHU�ZKR�
FUHDWHV� D� )OLFNU� DFFRXQW� FDQ� XSORDG� WKHLU� RZQ� SKRWRV� ZLWK� WLWOH�� WDJV� DQG� VKRUW�
GHVFULSWLRQ� RI� WKH� SKRWR� DQG� ZULWH� FRPPHQWV� WR� SKRWRV� VKDUHG� E\� RWKHU� XVHUV�� 7DJV�
DGGHG�WR�D�SKRWR�DOORZ�VHDUFKHUV�WR�ILQG�LPDJHV�UHODWHG�WR�SDUWLFXODU�WRSLFV�RU�NH\ZRUGV��
7KH�PRUH�SRVLWLYH�FRPPHQWV�D�SKRWR�UHFHLYHV��WKH�KLJKHU�FKDQFH�D�SKRWR�LV�YLVLEOH�LQ�D�
PDLQ�SDJH�EHFDXVH�WKH�QXPEHU�RI�SRVLWLYH�FRPPHQWV�PHDQV�SRSXODULW\���

:KHQ�D�XVHU�OLNHV�WKH�VKDUHG�SKRWR��WKDW�XVHU�FDQ�DGG�WKH�SKRWR�KLV�KHU�IDYRULWH�OLVW�
DQG�PRUHRYHU�DGG�WKH�SKRWR�VKDULQJ�XVHU�DV�D�FRQWDFW�OLVW�LQ�RUGHU�WR�IROORZ�XS�KLV�KHU�
SKRWRV�� $� OLVW� RI� FRQWDFWV� IRU� HDFK� XVHU� LV� D� NLQG� RI� WUXVW� OLVW� LQ� WHUPV� RI� VKDULQJ� KLJK�
TXDOLW\�SKRWRV��7KHQ�� LI� D�XVHU�$� DGGV�D�XVHU�%� LQ�KLV�KHU� FRQWDFW� OLVW� DQG�ZULWH�PDQ\�
FRPPHQWV�RQ�D�XVHU�%¶V�SKRWRV��ZH�FDQ�SUHGLFW�µD�XVHU�$�WUXVWV�D�XVHU�%¶��)OLFNU�SURYLGHV�D�
IXQFWLRQ�RI�JURXSV�WKDW�LV�D�SRRO�IRU�SKRWRV�ZLWK�D�VLPLODU�WRSLFV�RU�VXEMHFWV��7KH�JURXSV�
FDQ� EH� FUHDWHG� E\� DQ\� )OLFNU� XVHU� LQFOXGLQJ� LQGLYLGXDO� XVHUV� DQG� FRPSDQLHV� LQ� SXEOLF��
SXEOLF��LQYLWH�RQO\��RU�FRPSOHWHO\�SULYDWH��,Q�D�JURXS�ZLWK�VSHFLILF�REMHFWLYH��VXEMHFWLYH�RU�
WKHPH�� XVHUV� VKDUH� UHODWHG� SKRWRV� ZLWK� RWKHU� JURXS�PHPEHUV� ZKR� KDYH� VLPLODU� WRSLF�
LQWHUHVWV�� 7KHQ�� ZH� FDQ� SUHGLFW� WKH� LQWHUHVWLQJ� DUHD� WKDW� D� XVHU� LV� LQWHUHVWHG� LQ� E\�
DQDO\]LQJ�WKH�JURXSV�D�XVHU�MRLQV�DQG�DFWLYHO\�SDUWLFLSDWHV�LQ�E\�VKDULQJ�SKRWRV�RU�ZULWLQJ�
FRPPHQWV������
�
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)LJXUH�$���(QWLW\�5HODWLRQVKLS�'LDJUDP�VKRZLQJ�WKH�PDMRU�VDOLHQW�
IHDWXUHV�RI�)OLFNU�

�
)OLFNU�PD\� QRW� EH� XVHIXO� DQG� DSSURSULDWH� WR� DQDO\]H� DGROHVFHQW� KHDOWK� EHKDYLRU�

WKURXJK�SKRWR�VKDULQJ�EDVHG�VRFLDO�LQWHUDFWLRQV�EHFDXVH�LW¶V�KDUG�WR�LGHQWLI\�D�JURXS�RI�
DGROHVFHQW�DQG�WKH�VKDUHG�SKRWRV�GRQ¶W�H[SODLQ�HQRXJK�LQIRUPDWLRQ�RI�KHDOWK�EHKDYLRU��
1HYHUWKHOHVV�� LW� JLYHV� DQ�RSSRUWXQLW\� WR� FRQQHFW�)OLFNU�XVHUV�ZLWK�7ZLWWHU�XVHUV� DQG� WR�
VXSSOHPHQW�DFWLYLWLHV��LQWHUHVW�DUHDV��VRFLDO� LQWHUDFWLRQ�DQG�DIILOLDWLRQV� LQ�KHDOWK�UHODWHG�
FRPPXQLWLHV��RU�XVHUV��LQ�7ZLWWHU��)RU�H[DPSOH��ZKHQ�WZR�XVHUV�MRLQ�D�JURXS�RI�µZRUNRXW�
DQG� H[HUFLVH¶� WRJHWKHU� LQ� )OLFNU� DQG� IROORZ� HDFK� RWKHU� UHFLSURFDOO\� LQ� 7ZLWWHU�� ZH� FDQ�
SUHGLFW�WKH\�DUH�SRVLWLYHO\�LQIOXHQFHG�WRJHWKHU������
�

$�FDVH�VWXG\�RI�VRFLDO�JDPH�
0DILD�:DUV�DQG�)DUPYLOOH�DUH�)DFHERRN�YHULILHG�RQOLQH�VRFLDO�JDPHV�SURYLGHG�E\�

=\QJD�*DPH�1HWZRUN�,QF��7KH�SRSXODU�VRFLDO�JDPHV�DOORZ�XVHUV�WR�LQYLWH�WKHLU�IULHQGV�LQ�
)DFHERRN�DQG�SOD\�WKH�JDPHV�WRJHWKHU��7KHUHIRUH��LW�LV�SRVVLEOH�WR�GLVFRYHU�GHHSHU�VRFLDO�
FRQQHFWLRQV�ZLWK�IULHQGV�LQ�)DFHERRN�DQG�WKH�UHODWLRQVKLS�RI�JDPH�SOD\LQJ�EHKDYLRU�DQG�
KHDOWK� EHKDYLRU��0DILD�:DUV� FDQ�EH� FRQQHFWHG� WR�0\6SDFH�� <DKRR�� L3KRQH�� 7DJJHG� DV�
ZHOO� DV� )DFHERRN� LQ� RUGHU� WR� SURYLGH� D� SODWIRUP� IRU� XVHUV� WR� IRUP� DFWLYH� VRFLDO�
UHODWLRQVKLS�ZLWK�WKHLU�IULHQGV�E\�SOD\LQJ�WKH�JDPH����

&XUUHQWO\�0DILD�:DUV� KDV����PLOOLRQ�PRQWKO\� DFWLYH� XVHUV� DQG� )DUPYLOOH� KDV� ���
PLOOLRQ�PRQWKO\� DFWLYH�XVHUV��:KHQ�D�XVHU� VLJQV�XS�RQ�)DFHERRN�DQG�DOORZV� WKH�JDPH�
DFFHVV��LW�ZLOO�SXOO�XVHU¶V�SURILOH�LQIRUPDWLRQ��SKRWRV��IULHQGV¶�LQIRUPDWLRQ��D�XVHU�LV�WKHQ�
DEOH� WR� VWDUW�SOD\LQJ�JDPHV�� ,W� DXWRPDWLFDOO\� VKRZV�D� OLVW� RI�XVHU¶V� IULHQGV�ZKR�DOUHDG\�
SOD\�WKH�JDPH�DQG�DOVR�SURYLGHV�D�IXQFWLRQ�WR�HDVLO\�LQYLWH�XVHU¶V�IULHQG�WR�SOD\�WRJHWKHU���

,Q�0DILD�ZDUV�� SOD\HUV� KDYH� OLPLWHG� HQHUJ\�� KHDOWK� DQG� VWDPLQD�PHWHUV� IRU� GRQJ�
MREV�DQG�ILJKWLQJ�RWKHU�SOD\HUV�LQ�RUGHU�WR�HYHQWXDOO\�HVWDEOLVK�DQG�DGYDQFHG�WKHLU�FULPH�
HPSLUH�� 7KHQ�� SOD\HUV� UHFUXLW� RWKHU�PDILDV� IURP�ZLWKLQ� WKHLU� IULHQGV¶� QHWZRUN� DQG� E\�
XVLQJ� RWKHU�PDILD�PHPEHUV�� WKH\� FDQ� ILJKW� DJDLQVW� ELJJHU�PDILDV� DQG� HDUQ� H[SHULHQFH�
SRLQWV�� 7KURXJK� VXFK� FROODERUDWLRQ� ZLWK� RWKHU�PDILDV�� XVHUV� FDQ� OHYHO� XS� DQG� H[SDQG�
WKHLU�FULPLQDO�HPSLUH��7KH�VRFLDO�LQWHUDFWLRQ�LQ�0DILD�:DUV�OLNH�RWKHU�53*��5ROH�3OD\LQJ�
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*DPH�� JDPH� ZLOO� EH� VWURQJHU� WKDQ� WKDW� RI� )DFHERRN� EHFDXVH� LW� LV� FRQVWUXFWHG� IRU�
DFKLHYLQJ�D�VSHFLILF�REMHFWLYH�VXFK�DV�ZLQQLQJ�DJDLQVW�HQHPLHV�RU�H[SDQGLQJ�D�FULPLQDO�
HPSLUH��*LYHQ�WKH�ULFK�LQWHUDFWLRQV�WKDW�DUH�PDGH�LQ�YLUWXDO�VRFLDO�JDPH��ZH�FDQ�GHYHORS�
D�WUXVW�PRGHO�EDVHG�RQ�WKHP�DQG�DQDO\]H�KRZ�PXFK�D�WUXVW�QHWZRUN�EXLOW�LQ�VRFLDO�JDPH�
HQYLURQPHQW� RYHUODS� ZLWK� WKH� RWKHU� QHWZRUN� �L�H��� KHDOWK\� EHKDYLRU� �VSRUWV�KREE\��
QHWZRUN��XQKHDOWK\�EHKDYLRU��DOFRKRO��GUXJV��VPRNLQJ��QHWZRUN���

)DUPYLOOH�LV�D�UHDO�WLPH�IDUP�VLPXODWLRQ�JDPH�ZKHUH�XVHUV�SODQW��JURZ�DQG�KDUYHVW�
YLUWXDO� FURSV�� WUHVV� DQG� OLYHVWRFN�� ,Q� WKLV� JDPH�� XVHUV� FDQ� LQYLWH� WKHLU� IULHQG� WR� EH�
QHLJKERUV�DQG�E\�YLVLWLQJ�DQG�KHOSLQJ�QHLJKERUV¶�IDUPV�ZLWK�QHLJKERUV¶�DOORZDQFH��XVHUV�
FDQ�HDUQ�PRQH\�DQG�H[SHULHQFH� WR� H[SDQG�DQG�RZQ�D� ODUJHU� IDUP��7KH\�DOVR� FDQ� VHQG�
JLIWV�VXFK�DV�WUHHV�DQG�DQLPDOV�WR�WKHLU�QHLJKERUV��6XFK�LQWHUDFWLRQV�ZLWK�QHLJKERUV��L�H���
WKH�QXPEHU�RI�KHOSLQJ�D�QHLJKERU��WKH�QXPEHU�RI�VHQGLQJ�JLIWV��WKH�DPRXQW�RI�JLIWV��FDQ�
EH�XVHG�WR�PHDVXUH�D�OHYHO�RI�WUXVW�WR�D�QHLJKERU���
�



� ��

5HIHUHQFHV�

�
$GDIUH��6��)����5LMNH��0���'LVFRYHULQJ�PLVVLQJ�OLQNV�LQ�:LNLSHGLD��/LQN.''�������
�
$OEDQHVLXV�� &��� 0RUH� $PHULFDQV� JR� WR� )DFHERRN� WKDQ� 0\6SDFH�� 3&� 0DJD]LQH��
KWWS���ZZZ�SFPDJ�FRP�DUWLFOH��������������������DVS�������
�
$PD]RQ¶V�0HFKDQLFDO�7XUN��KWWSV���ZZZ�PWXUN�FRP�PWXUN�ZHOFRPH�
�
%DH]D�<DWHV�� 5�$��� 5LEHLUR�1HWR�� %��� 0RGHUQ� LQIRUPDWLRQ� UHWULHYDO�� $GGLVRQ�:HVOH\�
/RQJPDQ�3XEOLVKLQJ�&R���,QF���%RVWRQ��0$��������
�
%DXVFK��6���+DQ��/���6RFLDO�QHWZRUNLQJ�VLWHV�JURZ������\HDU�RYHU�\HDU�� UHDFKLQJ�����RI�
:HE� XVHUV�� DFFRUGLQJ� WR� 1LHOVHQ��1HW5DWLQJV�� 1LHOVHQ� 5DWLQJV� :HE� VLWH��
KWWS���ZZZ�QLHOVHQ�QHWUDWLQJV�FRP�SU�SUB�������SGI��$FFHVVHG�2FWREHU����������
�
%HUNRZLW]�� $�'��� $Q� RYHUYLHZ� RI� WKH� VRFLDO� QRUPV� DSSURDFK�� ,Q�� &UHVVNLOO� HGLWRU�V���
&KDQJLQJ� WKH� &XOWXUH� RI� &ROOHJH�'ULQNLQJ�� $� 6RFLDOO\� 6LWXDWHG�+HDOWK� &RPPXQLFDWLRQ�
&DPSDLJQ��1-��+DPSWRQ�3UHVV�������
�
%OHL�� '�� 0��� 1J�� $�<��� -RUGDQ�� 0�,��� /DWHQW� 'LULFKOHW� DOORFDWLRQ�� -RXUQDO� RI� 0DFKLQH�
/HDUQLQJ�5HVHDUFK���������±�����������
�
%R\G��'���9LHZLQJ�$PHULFDQ�FODVV�GLYLVLRQV�WKURXJK�)DFHERRN�DQG�0\6SDFH��$SRSKHQLD�
%ORJ�(VVD\��-XQH�����������
�
%ULQ�� 6��� 3DJH�� /��� 7KH� DQDWRP\� RI� D� ODUJH�VFDOH� K\SHUWH[WXDO� :HE� VHDUFK� HQJLQH��
3URFHHGLQJV� RI� WKH� VHYHQWK� LQWHUQDWLRQDO� FRQIHUHQFH� RQ� :RUOG� :LGH� :HE�� %ULVEDQH��
$XVWUDOLD���6HFWLRQ�������'HVFULSWLRQ�RI�3DJH5DQN�&DOFXODWLRQ�����������������
�
%URQIHQEUHQQHU�� 8��� 7KH� HFRORJ\� RI� KXPDQ� GHYHORSPHQW�� ([SHULPHQWV� E\� QDWXUH� DQG�
GHVLJQ��&DPEULGJH��0$��+DUYDUG�8QLYHUVLW\�3UHVV�������
�
&DYHUOHH��-���/LX��/���:HEE��6���7RZDUGV�UREXVW� WUXVW�HVWDEOLVKPHQW� LQ�ZHE�EDVHG�VRFLDO�
QHWZRUNV� ZLWK� VRFLDOWUXVW�� 3URFHHGLQJ� RI� WKH� ��WK� LQWHUQDWLRQDO� FRQIHUHQFH� RQ� :RUOG�
:LGH�:HE��%HLMLQJ��&KLQD�������
�
&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ���$XGLHQFH�LQVLJKWV��&RPPXQLFDWLQJ�WR�WHHQV�
�$JHG���±�����8�6��GHSDUWPHQW�RI�KHDOWK�DQG�KXPDQ�VHUYLFHV��1DWLRQDO�&HQWHU�IRU�+HDOWK�
0DUNHWLQJ��������
�
&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��<RXWK�ULVN�EHKDYLRU�VXUYHLOODQFH�²�8QLWHG�
6WDWHV���������6XUYHLOODQFH�6XPPDULHV��00:5�����1R��66�����-XQH���������
�
&KDX��0����;X��-���0LQLQJ�FRPPXQLWLHV�DQG�WKHLU�UHODWLRQVKLSV�LQ�EORJV��$�VWXG\�RI�RQOLQH�
KDWH�JURXSV��,QWHUQDWLRQDO�-RXUQDO�RI�+XPDQ�&RPSXWHU�6WXGLHV������������������
�
&KULVWDNLV�� 1�$��� )RZOHU�� -�+��� 7KH� FROOHFWLYH� G\QDPLFV� RI� VPRNLQJ� LQ� D� ODUJH� VRFLDO�
QHWZRUN��1�(QJO�-�0HG���������������������
�
&KULVWDNLV��1�$��� )RZOHU�� -�+��� 7KH� VSUHDG� RI� REHVLW\� LQ� D� ODUJH� VRFLDO� QHWZRUN� RYHU� ���



� ��

\HDUV��1�(QJO�-�0HG�������������������
�
&KULVWRSKH�� 9��� -RVKL�� <�9��� 1HZ� SURGXFW� GLIIXVLRQ� ZLWK� LQIOXHQWLDOV� DQG� LPLWDWRUV��
0DUNHWLQJ�6FLHQFH�������
�
&ODUN��$�(���/RKHDF��<���³,W�ZDVQ¶W�PH��LW�ZDV�WKHP�´�6RFLDO�LQIOXHQFH�LQ�ULVN\�EHKDYLRU�E\�
DGROHVFHQWV��-RXUQDO�RI�+HDOWK�(FRQRPLFV���������±����������

�

&RKHQ�&ROH��(���)OHWFKHU��-�0���,V�REHVLW\�FRQWDJLRXV"�6RFLDO�QHWZRUNV�YV��HQYLURQPHQWDO�
IDFWRUV�LQ�WKH�REHVLW\�HSLGHPLF��-RXUQDO�RI�+HDOWK�(FRQRPLFV����������±�����������
�
&ROHPDQ��-��6���.DW]��(���0HQ]HO��+���0HGLFDO�LQQRYDWLRQ��$�GLIIXVLRQ�VWXG\��,QGLDQDSROLV��
%REEV�0HUULOO�������
�
&RWWHUHOO��-����6RFLDO�QHWZRUNV�LQ�\RXWK�DQG�DGROHVFHQFH���QG�HGLWLRQ��7D\ORU�DQG�)UDQFLV��
,QF��������
� �
.ORYGDKO��$�6���3RWWHUDW��-�-���:RRGKRXVH��'�(��� �0XWK��-�%���%XWK��6�4���'DUURZ��:�:����
6RFLDO�QHWZRUNV�DQG�LQIHFWLRXV�GLVHDVH�±�WKH�&RORUDGR�6SULQJV�VWXG\��6RFLDO�6FLHQFH�DQG�
0HGLFLQH����������������������
�
(EUHR��$���)HLVW�3ULFH��6���6LHZH��<���=LPPHUPDQ��5�6���(IIHFWV�RI�SHHU�HGXFDWLRQ�RQ�WKH�
SHHU�HGXFDWRUV�LQ�D�VFKRRO�EDVHG�+,9�SUHYHQWLRQ�SURJUDP��ZKHUH�VKRXOG�SHHU�HGXFDWLRQ�
UHVHDUFK�JR�IURP�KHUH"���+HDOWK�(GXFDWLRQ�	�%HKDYLRU����������������������$XJ�
�
)DFHERRN��ZZZ�IDFHERRN�FRP�
�
)DFHERRN�6WDWLVWLFV��KWWS���ZZZ�IDFHERRN�FRP�SUHVV�LQIR�SKS"VWDWLVWLFV�

�

)RZOHU�� -�+���&KULVWDNLV��1�$���'\QDPLF� VSUHDG�RI�KDSSLQHVV� LQ� D� ODUJH� VRFLDO�QHWZRUN��
ORQJLWXGLQDO�DQDO\VLV�RYHU����\HDUV� LQ� WKH�)UDPLQJKDP�+HDUW�6WXG\�� �%0-�������������
�����
�
)RZOHU�� -�+��� &KULVWDNLV��1�$��� (VWLPDWLQJ� SHHU� HIIHFWV� RQ� KHDOWK� LQ� VRFLDO� QHWZRUNV�� $�
UHVSRQVH� WR�&RKHQ�&ROH�DQG�)OHWFKHU��DQG�7URJGRQ��1RQQHPDNHU��DQG�3DLV��-RXUQDO�RI�
+HDOWK�(FRQRPLFV���������±�����������

�

*DUH\��0��5���-RKQVRQ��'��6���&RPSXWHUV�DQG�LQWUDFWDELOLW\��$�JXLGH�WR�WKH�WKHRU\�RI�13�
FRPSOHWHQHVV�IUHHPDQ��6DQ�)UDQFLVFR�������

*HRUJH��.���.XPDU��9���$�IDVW�DQG�KLJK�TXDOLW\�PXOWLOHYHO�VFKHPH�IRU�SDUWLWLRQLQJ�
LUUHJXODU�JUDSKV���6,$0�-RXUQDO�RQ�6FLHQWLILF�&RPSXWLQJ������������������������

*RHW]��7KRPDV�3UDFWLFLQJ�3DWLHQWV�1HZ�<RUN�7LPHV������������

*ROEHFN��-���&RPSXWLQJ�DQG�DSSO\LQJ�WUXVW�LQ�ZHE�EDVHG�VRFLDO�QHWZRUNV�3K'�WKHVLV��
8QLYHUVLW\�RI�0DU\ODQG��&ROOHJH�3DUN�������

*ROEHFN��-���+HQGOHU��-���,QIHUULQJ�ELQDU\�WUXVW�UHODWLRQVKLSV�LQ�ZHE�EDVHG�VRFLDO�
QHWZRUNV��$&0�7UDQVDFWLRQV�RQ�,QWHUQHW�7HFKQRORJ\��������1HZ�<RUN��1<��86$��
1RYHPEHU������



� ��

*ROEHFN��-����.XWHU��8��7KH�ULSSOH�HIIHFW��&KDQJH�LQ�WUXVW�DQG�LWV�LPSDFW�RYHU�D�VRFLDO�
QHWZRUN��,Q�&RPSXWLQJ�ZLWK�6RFLDO�7UXVW��-��*ROEHFN��HG����6SULQJHU�������

*UHHQ��+���*RRJOH��KDUQHVVLQJ�WKH�SRZHU�RI�FOLTXHV��%XVLQHVV�:HHN��2FWREHU�������������

+DPPRQG��$���6ORERGD��=���7RQNLQ��3���6WHSKHQV��5���7HDVGDOH��%���*UH\��6�)���:LOOLDPV��-����
'R�DGROHVFHQWV�SHUFHLYH�SROLFH�RIILFHUV�DV�FUHGLEOH�LQVWUXFWRUV�RI�VXEVWDQFH�DEXVH�
SUHYHQWLRQ�SURJUDPV"���+HDOWK�(GXFDWLRQ�5HVHDUFK�����������������������

+DUGHQ��$���2DNOH\��$���2OLYHU��6���3HHU�GHOLYHUHG�KHDOWK�SURPRWLRQ�IRU�\RXQJ�SHRSOH��$�
V\VWHPDWLF�UHYLHZ�RI�GLIIHUHQFH�VWXG\�GHVLJQV��+HDOWK�(GXFDWLRQ�-RXUQDO���������������
�����

+DVDQ��0��$����&KDRML��9���6DOHP��6���=DNL��0���/LQN�SUHGLFWLRQ�XVLQJ�VXSHUYLVHG�OHDUQLQJ��
:RUNVKRS�RQ�/LQN�$QDO\VLV��&RXQWHU�WHUURULVP�DQG�6HFXULW\��DW�6,$0�'DWD�0LQLQJ�
&RQIHUHQFH���%HWKHVGD��0'�������

+DYHOLQ��.���3HHU�SUHVVXUH��+RZ�FDQ�,�VD\�QR"��&DSVWRQH�3UHVV�������

KWWS���ZZZ�EORJ�FRPSHWH�FRP������������FRQQHFWLQJ�WKH�VRFLDO�JUDSK�PHPEHU�
RYHUODS�DW�RSHQVRFLDO�DQG�IDFHERRN��
�
KWWS���ZZZ�GDQDK�RUJ�SDSHUV�HVVD\V�&ODVV'LYLVLRQV�KWPO�

�
KWWS���ZZZ�HSLF�RUJ�SULYDF\�VRFLDOQHW��
�

+XDQJ��=���/LQN�SUHGLFWLRQ�EDVHG�RQ�JUDSK�WRSRORJ\���7KH�SUHGLFWLYH�YDOXH�RI�WKH�
JHQHUDOL]HG�FOXVWHULQJ�FRHIILFLHQW��,Q�3URFHHGLQJV�RI�/LQN.''¶����3KLODGHOSKLD��
3HQQV\OYDQLD�������

-DLQ��$�.���)XQGDPHQWDOV�RI�GLJLWDO�LPDJH�SURFHVVLQJ��3UHQWLFH�+DOO�������

-DQWVFK��-���8VLQJ�7ZLWWHU�IRU�%XVLQHVV��'XFW�7DSH�0DUNHWLQJ�������

.DPYDU��6��'����6FKORVVHU��0��7���*DUFLD�0ROLQD�+����7KH�(LJHQ7UXVW�DOJRULWKP�IRU�
UHSXWDWLRQ��PDQDJHPHQW�LQ�3�3�1HWZRUNV��,Q�3URFHHGLQJV�RI�WKH�7ZHOIWK�,QWHUQDWLRQDO�
:RUOG�:LGH�:HE�&RQIHUHQFH�������

.DUFKHU��0�-���%URZQ��%�%���(OOLRW��'�:���(QOLVWLQJ�SHHUV�LQ�GHYHORSPHQWDO�LQWHUYHQWLRQV��
3ULQFLSOHV�DQG�SUDFWLFHV��,Q�7KH�<RXWK�'HYHORSPHQW�+DQGERRN��&RPLQJ�RI�$JH�LQ�
$PHULFDQ�&RPPXQLWLHV��+DPLOWRQ�6)�DQG�+DPLOWRQ�0$��(GLWRUV��6DJH�3XEOLFDWLRQV��
,QF���7KRXVDQG�2DNV��&$�������

.DW]��(���/D]DUVIHOG��3��)���3HUVRQDO�LQIOXHQFH��WKH�SDUW�SOD\HG�E\�SHRSOH�LQ�WKH�IORZ�RI�
PDVV�FRPPXQLFDWLRQV��*OHQFRH��,/��)UHH�3UHVV�������

.LP��<�$����/H��0�7����/DXZ��+�:����/LP��(�3���/LX��+���6ULYDVWDYD��-���%XLOGLQJ�D�ZHE�RI�
WUXVW�ZLWKRXW�H[SOLFLW�WUXVW�UDWLQJV��:RUNVKRS�RQ�'DWD�(QJLQHHULQJ�IRU�%ORJV��6RFLDO�
0HGLD��DQG�:HE�����DW�,&'(
����$SU������

.LPXUD��0���6DLWR��.���1DNDQR��5���0RWRGD��+����)LQGLQJ�LQIOXHQWLDO�QRGHV�LQ�D�VRFLDO�
QHWZRUN�IURP�LQIRUPDWLRQ�GLIIXVLRQ�GDWD��6RFLDO�&RPSXWLQJ�DQG�%HKDYLRUDO�0RGHOLQJ�����
��������



� ��

.OHLQEHUJ��-���$XWKRULWDWLYH�VRXUFHV�LQ�D�K\SHUOLQNHG�HQYLURQPHQW��-RXUQDO�RI�WKH�$&0�
�����������±����������

.RED\DVKL��0���7DNHGD��.���,QIRUPDWLRQ�UHWULHYDO�RQ�WKH�ZHE��$&0�&RPSXWLQJ�6XUYH\V�
�$&0�3UHVV�������������±����������

.RPUR��.�$���3HUU\��&���3HHU�SODQQHG�VRFLDO�DFWLYLWLHV�IRU�SUHYHQWLQJ�DOFRKRO�XVH�DPRQJ�
\RXQJ�DGROHVFHQWV��-RXUQDO�RI�6FKRRO�+HDOWK���������������������

.XQHJLV��-���/RPPDW]VFK��$���%DXFNKDJH��&���7KH�VODVKGRW�]RR��0LQLQJ�D�VRFLDO�QHWZRUN�
ZLWK�QHJDWLYH�HGJHV��:::�������

.XWHU��8���*ROEHFN��-����6811<��$�QHZ�DOJRULWKP�IRU�WUXVW�LQIHUHQFH�LQ�VRFLDO�QHWZRUNV��
XVLQJ�SUREDELOLVWLF�FRQILGHQFH�PRGHOV��3URFHHGLQJV�RI�WKH�7ZHQW\�6HFRQG�1DWLRQDO�
&RQIHUHQFH�RQ�$UWLILFLDO�,QWHOOLJHQFH��$$$,������9DQFRXYHU��%ULWLVK�&ROXPELD��-XO\�������

/D]DUVIHOG��3��)���%HUHOVRQ��%���*DXGHW��+���7KH�SHRSOH¶V�FKRLFH��+RZ�WKH�YRWHU�PDNHV�XS�
KLV�PLQG�LQ�D�SUHVLGHQWLDO�FDPSDLJQ��1HZ�<RUN��&ROXPELD�8QLYHUVLW\�3UHVV�������

/HQKDUW��$���0DGGHQ��0���6RFLDO�QHWZRUNLQJ�ZHEVLWHV�DQG�WHHQV��$Q�RYHUYLHZ��3HZ�
,QWHUQHW�DQG�$PHULFDQ�/LIH�3URMHFW���KWWS����
ZZZ�SHZLQWHUQHW�RUJ�33)�U�����UHSRUWBGLVSOD\�DVS��-DQ�������

/HQKDUW��$���0DGGHQ��0���+LWOLQ��3���7HHQV�DQG�WHFKQRORJ\���3HZ�,QWHUQHW�DQG�$PHULFDQ�
/LIH�3URMHFW��KWWS���ZZZ�SHZLQWHUQHW�RUJ�5HSRUWV������7HHQV�DQG�7HFKQRORJ\�DVS[��
-XO\�������

/HQKDUW��6���0DGGHQ��0���0DFJLOO��$�5���6PLWK��$���7HHQV�DQG�VRFLDO�PHGLD���3HZ�,QWHUQHW�
DQG�$PHULFDQ�/LIH�3URMHFW���:DVKLQJWRQ��'&���'HFHPEHU����������

/HLFKW��(��$���1HZPDQ��0��(��-���&RPPXQLW\�VWUXFWXUH�LQ�GLUHFWHG�QHWZRUNV��3K\V��5HY��
/HWW��������������������

/HVDQL��0���%DJKHUL��6���)X]]\�WUXVW�LQIHUHQFH�LQ�WUXVW�JUDSKV�DQG�LWV�DSSOLFDWLRQ�LQ�
VHPDQWLF�ZHE�VRFLDO�QHWZRUNV��:RUOG�$XWRPDWLRQ�&RQJUHVV��:$&�
����6KDULI�8QLYHUVLW\�
RI�7HFKQRORJ\��,UDQ�������

/HYLHQ��5��/��$WWDFN�UHVLVWDQW�WUXVW�PHWULFV��3K'�WKHVLV��'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH��
8QLYHUVLW\�RI�&DOLIRUQLD��%HUNHOH\�������

/LEHQ�1RZHOO��'���.OHLQEHUJ��-���7KH�OLQN�SUHGLFWLRQ�SUREOHP�IRU�VRFLDO�QHWZRUNV��,Q�
3URFHHGLQJV�RI�WKH���WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,QIRUPDWLRQ�DQG�.QRZOHGJH�
0DQDJHPHQW��&,.0��������

/LFFLDUGRQH��-�&���3HUFHSWLRQV�RI�GULQNLQJ�DQG�UHODWHG�ILQGLQJV�IURP�WKH�1DWLRQZLGH�
&DPSXVHV�6WXG\���-RXUQDO�RI�$PHULFDQ�&ROOHJH�+HDOWK�����������������������

/LX��+���/LP��(�3���/DXZ��+�:���/H��0�7���6XQ��$���6ULYDVWDYD��-���.LP��<�$���3UHGLFWLQJ�
WUXVWV�DPRQJ�XVHUV�RI�RQOLQH�FRPPXQLWLHV��DQ�HSLQLRQV�FDVH�VWXG\��$&0�&RQIHUHQFH�RQ�
(OHFWURQLF�&RPPHUFH���������������������

0DVKDEOH��0\6SDFH�1XPEHU�2QH��KWWS���PDVKDEOH�FRP������������P\VSDFH�
DPHULFDV�QXPEHU�RQH��



� ��

0DWVXR��<���0RUL��-���+DPDVDNL��0���32/<3+21(7��$Q�DGYDQFHG�VRFLDO�QHWZRUN�
H[WUDFWLRQ�V\VWHP�IURP�WKH�ZHE��7KH�,QWHUQDWLRQDO�:RUOG�:LGH�:HE�&RQIHUHQFH��:::�
��������(GLQEXUJK��6FRWODQG��0D\�����������������������������

0F&DOOXP��$����$QGUHV��&��(���:DQJ��;���7RSLF�DQG�UROH�GLVFRYHU\�LQ�VRFLDO�QHWZRUNV��,Q�
,-&$,�������

0F/HUR\��.�5���%LEHDX��'���6WHFNOHU��$���*ODQ]��.���$Q�HFRORJLFDO�SHUVSHFWLYH�RQ�KHDOWK�
SURPRWLRQ�SURJUDPV��+HDOWK�(GXFDWLRQ�4XDUWHUO\����������������������

0LWUD��$����0DKHVZDUDQ��0���7UXVWHG�JRVVLS��$�UXPRU�UHVLVWDQW�GLVVHPLQDWLRQ�PHFKDQLVP�
IRU�SHHU�WR�SHHU�LQIRUPDWLRQ�VKDULQJ��$GYDQFHG�,QIRUPDWLRQ�1HWZRUNLQJ�DQG�
$SSOLFDWLRQV��$,1$�
������VW�,QWHUQDWLRQDO�&RQIHUHQFH�RQ��'HSW��RI�&RPSXW��6FL���
0DQLWRED�8QLY���:LQQLSHJ��0%�������

0RUHLUD��0�7���6PLWK��/�$���)R[FURIW��'���6RFLDO�QRUPV�LQWHUYHQWLRQV�WR�UHGXFH�DOFRKRO�
PLVXVH�LQ�8QLYHUVLW\�RU�&ROOHJH�VWXGHQWV��&RFKUDQH�'DWDEDVH�RI�6\VWHPDWLF�5HYLHZV��
,VVXH���������

0RUHQR��0�$���3DUNV��0���5LFKDUGVRQ��/�3���:KDW�DUH�DGROHVFHQWV�VKRZLQJ�WKH�ZRUOG�
DERXW�WKHLU�KHDOWK�ULVN�EHKDYLRUV�RQ�0\6SDFH"��0HGVFDSH�*HQHUDO�0HGLFLQH�����������
�����

0RUHQR��0�$����3DUNV��0�5����=LPPHUPDQ��)�-����%ULWR��7�(����&KULVWDNLV��'�$����'LVSOD\�RI�
KHDOWK�ULVN�EHKDYLRUV�RQ�0\6SDFH�E\�DGROHVFHQWV���3UHYDOHQFH�DQG�DVVRFLDWLRQV���$UFK�
3HGLDWU�$GROHVF�0HG����������������������

0RWXUX��6��7���/LX��+���-RKQVRQ��:��*���7UXVW�HYDOXDWLRQ�LQ�KHDOWK�LQIRUPDWLRQ�RQ�WKH�
:RUOG�:LGH�:HE����WK�$QQXDO�,QWHUQDWLRQDO�,(((�(0%6�&RQIHUHQFH��9DQFRXYHU��
%ULWLVK�&ROXPELD��&DQDGD��$XJXVW�������������

1DJRVKL��&��7���:RRG��0��'���&RWH��&��&���$EELW��6��0���&ROOHJH�GULQNLQJ�JDPH�
SDUWLFLSDWLRQ�ZLWKLQ�WKH�FRQWH[W�RI�RWKHU�SUHGLFWRUV�RI�RWKHU�DOFRKRO�XVH�DQG�SUREOHPV��
3V\FKRORJ\�RI�$GGLFWLYH�%HKDYLRUV������±���������

1HZPDQ��0��(��-���*LUYDQ��0���)LQGLQJ�DQG�HYDOXDWLQJ�FRPPXQLW\�VWUXFWXUH�LQ�QHWZRUNV��
3K\V��5HY��(������������������

1HZPDQ��0��(��-���0RGXODULW\�DQG�FRPPXQLW\�VWUXFWXUH�LQ�QHWZRUNV��3URF��1DWO��$FDG��
6FL��86$����������±�����������

1LHOVHQ��*OREDO�IDFHV�DQG�QHWZRUNHG�SODFHV��$�1LHOVHQ�5HSRUW�RQ�6RFLDO�1HWZRUNLQJV��
1HZ�*OREDO�)RRWSULQW�1LHOVRQ�2QOLQH���0DUFK��������

1LVKLWK�3���'HORQJ��&���%DQHUMHH��$���(ULFNVRQ��.���6RFLDO�WRSLF�PRGHOV�IRU�FRPPXQLW\�
H[WUDFWLRQ�H[SRUW���,Q�7KH��QG�61$�.''�:RUNVKRS�¶����61$�.''¶�����$XJXVW�������

2FKLHQJ�� %�0���+HDOWK� SURPRWLRQ� VWUDWHJ\� IRU� DGROHVFHQWV
� VH[XDO� EHKDYLRU�� -RXUQDO� RI�
&KLOG�+HDOWK�&DUH�������������������
�
3DOPHU�� -��� (PHUJHQF\� ���� LV� FRPLQJ� WR� D� ZHEVLWH� QHDU� \RX�� 1HZ� 6FLHQWLVW��
KWWS���ZZZ�QHZVFLHQWLVW�FRP�DUWLFOH�PJ�������������HPHUJHQF\����LV�FRPLQJ�WR�D�
ZHEVLWH�QHDU�\RX�KWPO��������
�



� ��

3DWULTXLQ��$���&RQQHFWLQJ�WKH�VRFLDO�JUDSK��0HPEHU�RYHUODS�DW�RSHQVRFLDO�DQG�)DFHERRN��
&RPSHWH�FRP�EORJ�
�
3D[WRQ�� 6�-��� 6FKXW]�� +�.��:HUWKHLP�� (�+��� 0XLU�� 6�/��� )ULHQGVKLS� FOLTXH� DQG� SHHU�
LQIOXHQFHV�RQ�ERG\�LPDJH�FRQFHUQV��GLHWDU\�UHVWUDLQW��H[WUHPH�ZHLJKW�ORVV�EHKDYLRUV��DQG�
ELQJH� HDWLQJ� LQ� DGROHVFHQW� JLUOV�� -RXUQDO� RI� $EQRUPDO� 3V\FKRORJ\�� ���� ����� ���±�����
�����
�
3HUNLQV��+�:���&UDLJ��'�:���$�VXFFHVVIXO�VRFLDO�QRUPV�FDPSDLJQ�WR�UHGXFH�DOFRKRO�PLVXVH�
DPRQJ�FROOHJH�VWXGHQW�DWKOHWHV��-RXUQDO�RI�6WXGLHV�RQ�$OFRKRO����������������������
�
3HUNLQV�� +�:��� :HFKVOHU�� +��� 9DULDWLRQ� LQ� SHUFHLYHG� FROOHJH� GULQNLQJ� QRUPV� DQG� LWV�
LPSDFW�RQ�DOFRKRO� DEXVH��$�QDWLRQZLGH� VWXG\�� -RXUQDO�RI�'UXJ� ,VVXHV������������±�����
�����
�
3RSHVFXO��$���/\OH�+��8����6WDWLVWLFDO�UHODWLRQDO�OHDUQLQJ�IRU�OLQN�SUHGLFWLRQ��,-&$,������
�
3UHQWLFH�� '�� $��� 'DOH� 7�� 0��� 3OXUDOLVWLF� LJQRUDQFH� DQG� DOFRKRO� XVH� RQ� FDPSXV�� 6RPH�
FRQVHTXHQFHV� RI� PLVSHUFHLYLQJ� WKH� VRFLDO� QRUP�� -RXUQDO� RI� 3HUVRQDOLW\� DQG� 6RFLDO�
3V\FKRORJ\������������±���������
�
5HZ�� /�� $GROHVFHQW� KHDOWK�� $� PXOWLGLVFLSOLQDU\� DSSURDFK� WR� WKHRU\�� UHVHDUFK� DQG�
LQWHUYHQWLRQ��7KRXVDQG�2DNV��&$��6DJH�3XEOLFDWLRQV�������
�
5RJHUV��(��0���'LIIXVLRQ�RI�LQQRYDWLRQV��1HZ�<RUN��)UHH�3UHVV������
�
5RVH��*���7KH�VWUDWHJ\�RI�SUHYHQWLYH�PHGLFLQH��1HZ�<RUN��1<��2[IRUG�8QLYHUVLW\�3UHVV��
�����
�
6DOOLV�� -��� 2ZHQ�� 1��� (FRORJLFDO�PRGHOV� RI� KHDOWK� EHKDYLRU�� ,Q��.� *�� %.� 5�� )0� /�� HGV��
+HDOWK� %HKDYLRU� DQG� +HDOWK� (GXFDWLRQ�� 7KHRU\�� 5HVHDUFK�� DQG� 3UDFWLFH�� �UG� HG�� 6DQ�
)UDQFLVFR��&$��-RVVH\�%DVV����������������
�
6DZ\HU�� 5�*��� 3LQFLDUR�� 3��� %HGZHOO�� '��� +RZ� SHHU� HGXFDWLRQ� FKDQJHG� SHHU� VH[XDOLW\�
HGXFDWRUV
�VHOI�HVWHHP��SHUVRQDO�GHYHORSPHQW��DQG�VH[XDO�EHKDYLRU��-RXUQDO�RI�$PHULFDQ�
&ROOHJH�+HDOWK���������������������
�
6FKROO\��.���.DW]��$�5���*DVFRLJQH��-���+ROFN��3�6���8VLQJ�VRFLDO�QRUPV�WKHRU\�WR�H[SODLQ�
SHUFHSWLRQV� DQG� VH[XDO� KHDOWK� EHKDYLRUV� RI� XQGHUJUDGXDWH� FROOHJH� VWXGHQWV�� $Q�
H[SORUDWRU\�VWXG\���-RXUQDO�RI�$PHULFDQ�&ROOHJH�+HDOWK���������±����������
�
6HLW]�� +�� +��� 6HDVRQDO� LQIOXHQ]D� YDFFLQDWLRQ� SURPRWLRQ� WKURXJK� LQWHUDFWLYH� PHGLD��
ZZZ�SUHYHQWLQIOXHQ]D�RUJ��)1,96B������)������������6HLW]�SGI�������
�
6FRWW��-���6RFLDO�QHWZRUN�DQDO\VLV��$�KDQGERRN���QG�HG���6DJH�3XEOLFDWLRQV��/RQGRQ�������
�
6KLQHU��0���'HILQLQJ�SHHU�HGXFDWLRQ��-RXUQDO�RI�$GROHVFHQFH���������������������
�
6ULYDVWDYD�� -��� 3DWKDN�� 1��� 0DQH�� 6��� $KPDG�� 0�� $��� 'DWD� PLQLQJ� IRU� VRFLDO� QHWZRUN�
DQDO\VLV�� ,(((� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 'DWD� 0LQLQJ� �,&'0� ������� +RQJ� .RQJ��
'HFHPEHU�������������



� ��

�
6WRNROV��'���(VWDEOLVKLQJ�DQG�PDLQWDLQLQJ�KHDOWK\�HQYLURQPHQWV��7RZDUG�D�VRFLDO�HFRORJ\�
RI�KHDOWK�SURPRWLRQ��$PHULFDQ�3V\FKRORJLVW��������������������
�
6XQ�� 3��� 8QJHU�� -�%��� 3DOPHU�� 3�+��� ,QWHUQHW� DFFHVVLELOLW\� DQG� XVDJH� DPRQJ� XUEDQ�
DGROHVFHQWV� LQ� 6RXWKHUQ� &DOLIRUQLD�� LPSOLFDWLRQV� IRU� ZHE�EDVHG� KHDOWK� UHVHDUFK��
&\EHUSV\FKRO�%HKDY����������������������
�
7DKHULDQ��0���$PLQL��0���-DOLOL��5���7UXVW� LQIHUHQFH� LQ�ZHE�EDVHG�VRFLDO�QHWZRUNV�XVLQJ�
UHVLVWLYH�QHWZRUNV��,&,:����������������
�
7DUJHW�0DUNHW���7DUJHW�0DUNHW�$GV�)HDWXUH�5HDO�7HHQV�7DUJHWLQJ�7REDFFR�%DFN���
0LQQHVRWD�'HSDUWPHQW�RI�+HDOWK���
KWWS���ZZZ�KHDOWK�VWDWH�PQ�XV�QHZV�SUHVVUHO�WDUJHW�KWP���$FFHVVHG�0DUFK����������
�
7DVNDU��%����$EEHHO��3����:RQJ��0����.ROOHU��'��/DEHO�DQG�OLQN�SUHGLFWLRQ�LQ�UHODWLRQDO�GDWD��
,Q�$GYDQFHV�LQ�1HXUDO�,QIRUPDWLRQ�3URFHVVLQJ�6\VWHPV��1,36�����������
�
7RPDV]�7���$QJHORYD��5���%HGDWKXU��6��� �7RZDUGV�WLPH�DZDUH�OLQN�SUHGLFWLRQ�LQ�HYROYLQJ�
VRFLDO�QHWZRUNV���61$�.''�������
�
7XUQH\��3���7KXPEV�XS�RU�WKXPEV�GRZQ"�VHPDQWLF�RULHQWDWLRQ�DSSOLHG�WR�XQVXSHUYLVHG�
FODVVLILFDWLRQ� RI� UHYLHZV�� 3URFHHGLQJV� RI� WKH�$VVRFLDWLRQ� IRU� &RPSXWDWLRQDO� /LQJXLVWLFV�
�$&/�����������������
�
7URJGRQ��-�*��� �1RQQHPDNHU��-���3DLV��-���3HHU�HIIHFWV�LQ�DGROHVFHQW�RYHUZHLJKW��-RXUQDO�
RI�+HDOWK�(FRQRPLFV����������±�����������
�
7ZLWWHU��ZZZ�WZLWWHU�FRP�
�
9DOHQWH��7��:���1HWZRUN�PRGHOV�RI�WKH�GLIIXVLRQ�RI�LQQRYDWLRQV��&UHVVNLOO��1-��+DPSWRQ��
�����
�
9DUWDN��6���$�VXUYH\�RQ�OLQN�SUHGLFWLRQ��KWWS���VRXUDEKYDUWDN�FRP�SGI�$�6XUYH\�RQ�/LQN�
3UHGLFWLRQ�SGI��
�
YRQ� $KQ�� /��� 'DEELVK�� /��� /DEHOLQJ� LPDJHV� ZLWK� D� FRPSXWHU� JDPH�� &+,� ������ $&0�
3UHVV���������������
�
YRQ�$KQ��/���*DPHV�ZLWK�D�SXUSRVH��,(((�&RPSXWHU�����������±���������
�
:DQJ��&���6DWXOXUL��9���3DUWKDVDUDWK\��6���/RFDO�SUREDELOLVWLF�PRGHOV�IRU�OLQN�SUHGLFWLRQ��
,(((�,&'0�������16��'0��������
�
:DVVHUPDQ��6���)DXVW��.���6RFLDO�QHWZRUN�DQDO\VLV��0HWKRGV�DQG�DSSOLFDWLRQV��&DPEULGJH�
8QLYHUVLW\�3UHVV�������
�
:DWWV��'�-���'RGGV��3�6���,QIOXHQWLDO�QHWZRUNV�DQG�SXEOLF�RSLQLRQ�IRUPDWLRQ��-RXUQDO�RI�
&RQVXPHU�5HVHDUFK��������������������
�
:HUFK�� &�(��� 3DSSDV��'�0��� &DUOVRQ�� -�0���'L&OHPHQWH�� &�&��� &KDOO\�� 3�6��� 6LQGHU�� -�$���



� ��

5HVXOWV� RI� D� VRFLDO� QRUP� LQWHUYHQWLRQ� WR� SUHYHQW� ELQJH� GULQNLQJ� DPRQJ� ILUVW�\HDU�
UHVLGHQWLDO� FROOHJH� VWXGHQWV�� � -RXUQDO� RI� $PHULFDQ�&ROOHJH�+HDOWK�� ������� ������� �����
6HS��
�
:LFNHU��$�:����$Q�LQWURGXFWLRQ�WR�HFRORJLFDO�SV\FKRORJ\��3DFLILF�*URYH��&$��%URRNV�&ROH��
�����
�
:LOOLDPV�� $�/��� 0HUWHQ�� 0�-��� $� UHYLHZ� RI� RQOLQH� VRFLDO� QHWZRUNLQJ� SURILOHV� E\�
DGROHVFHQWV�� � ,PSOLFDWLRQV� IRU� IXWXUH� UHVHDUFK�DQG� LQWHUYHQWLRQ��$GROHVFHQFH�� � ����������
�����
�
=KDQJ��4��� �<X��7��� ,UZLQ��.���$� FODVVLILFDWLRQ� VFKHPH� IRU� WUXVW� IXQFWLRQV� LQ� UHSXWDWLRQ�
EDVHG� WUXVW�PDQDJHPHQW�� LQ�� 3URFHHGLQJV� RI� ,6:&�:RUNVKRS� RQ� 7UXVW�� 6HFXULW\�� DQG�
5HSXWDWLRQ�RQ�WKH�6HPDQWLF�:HE�������
�
;LDQJ�� (�:��� /LQN� 3UHGLFWLRQ� 7XWRULDO�� KWWS���LKRPH�XVW�KN�aZ[LDQJ�7XWRULDO��
/LQN3UHGLFWLRQ�SGI��
�
=KRX�� '��� � 0DQDYRJOX�� (��� � /L�� -��� *LOHV�� /��� 3UREDELOLVWLF� PRGHOV� IRU� GLVFRYHULQJ� H�
FRPPXQLWLHV��,Q�:::�������
�
=KX�� ;��� *ROGEHUJ�� $�� ,QWURGXFWLRQ� WR� VHPL�VXSHUYLVHG� OHDUQLQJ�� 0RUJDQ� 	� &OD\SRRO�
3XEOLVKHUV�������
�
=LHJOHU�� &�1��� *ROEHFN�� -��� ,QYHVWLJDWLQJ� LQWHUDFWLRQV� RI� WUXVW� DQG� LQWHUHVW� VLPLODULW\��
'HFLVLRQ�6XSSRUW�6\VWHPV����������������������
�
=LHJOHU�� &�� 1��� /DXVHQ�� *��� 6SUHDGLQJ� DFWLYDWLRQ� PRGHOV� IRU� WUXVW� SURSDJDWLRQ��
3URFHHGLQJV�RI� WKH������,(((�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�H�7HFKQRORJ\��H�&RPPHUFH�
DQG�H�6HUYLFH��(((¶����������
�
=\QJD��ZZZ�]\QJD�FRP�


