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9LNWRUL\D�-XUHYQD�*DUDHYD��� /H\OD�$JGDVRYQD�0DUGLHYD���	�$QDWROL\�
3URNRSLHYLFK�&KXGLQRY�

$EVWUDFW

7KH� DUWLFOH� GLVFXVVHV� WKH� ZD\V� RI� PHGLD� SHUVRQDOLW\� QRPLQDWLRQV�� ,W� KDV� EHHQ�
HVWDEOLVKHG� WKDW� WKH� W\SLFDO� OLQJXLVWLF� IRUPV� RI� SHUVRQDOLW\� UHSUHVHQWDWLRQ� LQ�
QHZVSDSHU�WH[WV�DUH�WKH�SURSHU�QDPH��DQWKURSRQ\P��DQG�LWV�FRQWH[WXDO�HTXLYDOHQWV��
ZKLFK� DUH� VHFRQGDU\� QRPLQDWLRQV�� � 7KH� PRGLILFDWLRQV� RI� SURSHU� QDPH�� OH[HPH�
LGHQWLILHUV� DQG� SHULSKUDVHV� FDQ� DFW� DV� WKH� FRQWH[WXDO� HTXLYDOHQWV� RI� RIILFLDO�
DQWKURSRQ\PV��7KH�ODWWHU�FDQ�EH�HLWKHU�HYDOXDWLYH�RU�HYDOXDWLYH�QHXWUDO��(YDOXDWLRQ�
SHULSKUDVHV� FUHDWH� D� SXEOLFDWLRQ� FKDUDFWHU� LPDJH�� IRUP� WKH� SXEOLF� SHUFHSWLRQ� RI� D�
PHGLD�SHUVRQDOLW\�QHFHVVDU\� IRU�D�PHVVDJH� VHQGHU��3HULSKUDVHV�QHXWUDO� LQ� WHUPV�RI�
HYDOXDWLRQ��KHOS�WKH�UHDGHU�WR�LGHQWLI\�WKH�PHGLD�SHUVRQDOLW\�LQ�WHUPV�RI�SURIHVVLRQDO�
DFWLYLW\�� VRFLDO� VWDWXV�� DJH�� WKH�SODFH�RI� UHVLGHQFH� DQG�RWKHU�SDUDPHWHUV��$� VSHFLDO�
JURXS�RI�FRQWH[WXDO�HTXLYDOHQWV�RI� WKH�QDPH�DUH� WKH�SHULSKUDVHV� WKDW�KDYH�EHFRPH�
FDVH�ODZ� DQG� �� RU� DUH� FRUUHODWHG� ZLWK� WKH� FDVH�ODZ� VLWXDWLRQ�� ZKLFK� LV� DFWLYHO\�
GLVFXVVHG� LQ� WKH� PHGLD�� 7KH� V\VWHPDWL]DWLRQ� RI� SHULSKUDVHV� E\� WKH� GHJUHH� RI�
FRUUHODWLRQ�ZLWK� D� SDUWLFXODU� UHIHUHQW�PDGH� LW� SRVVLEOH� WR�GLVWLQJXLVK� WKH� IROORZLQJ�
W\SHV�RI�WKHP��D��WKH�SHULSKUDVHV�FRUUHODWHG�ZLWK�WKH�UHIHUHQW�LQ�FRQWH[W�H[FOXVLYHO\��
E��WKH�SHULSKUDVHV�DVVLJQHG�WR�WKH�UHIHUHQW�LQ�D�OLPLWHG�WLPH�SHULRG��F��WKH�SHULSKUDVHV�
DVVLJQHG� WR� WKH� UHIHUHQW� UHJDUGOHVV� RI� WLPH� DQG� FRQWH[W�� G�� VWDEOH� SHULSKUDVHV� RI� D�
PHWDSKRULFDO�QDWXUH�WKDW�GR�QRW�KDYH�D�FOHDU�DVVLJQPHQW�WR�WKH�UHIHUHQW�DQG�DSSHDU�LQ�
WKH� WH[W� DV� HYDOXDWLYH� HOHPHQWV�� 7KH� VWXG\� DOORZV� XV� WR� DUJXH� WKDW� FRQWH[WXDO�
HTXLYDOHQWV�DUH�WKH�PHDQV�RI�WH[W�FRKHUHQFH�SURYLVLRQ��DYRLGLQJ�UHSHWLWLRQ��DGGLWLRQDO�
LQIRUPDWLRQ�SURYLVLRQ�DERXW�WKH�PHGLD�SHUVRQDOLW\��WKH�FUHDWLRQ�RI�FHUWDLQ�LPDJH�RI�
KLP�DQG�D�SRZHUIXO�PHDQV�RI�SXEOLF�RSLQLRQ�GHYHORSPHQW�

.H\ZRUGV� 7KH� 0HGLD� /DQJXDJH�� $QWKURSRQ\P�� 1RPLQDWLRQ�� 6HFRQGDU\�
1RPLQDWLRQ��3HULSKUDVH�

���,QWURGXFWLRQ

,I� ZH� FRQVLGHU� WKH� LQIRUPDWLRQ� VSDFH� FUHDWHG� E\� WKH� PHGLD� DV� D� NLQG� RI�
VWUXFWXUH�ZLWK�D�QXFOHDU�SHULSKHUDO�VWUXFWXUH��WKHQ��RI�FRXUVH��D�SHUVRQ�ZLOO�RFFXS\�LWV�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

*DUDHYD���9��-���0DUGLHYD��/��$���	�&KXGLQRY��$��3����������&RQWH[WXDO�HTXLYDOHQWV�RI�SURSHU�
QDPHV�LQ�WKH�PHGLD��-RXUQDO�RI�5HVHDUFK�LQ�$SSOLHG�/LQJXLVWLFV�����63�����������

� .D]DQ�)HGHUDO�8QLYHUVLW\��YLNWRULD�GRP#PDLO�UX
� .D]DQ�)HGHUDO�8QLYHUVLW\
� 8UDO�6WDWH�3HGDJRJLFDO�8QLYHUVLW\



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

FRUH�� 7KH� IRFXV� RI� PRGHUQ� PHGLD� LV� XVXDOO\� PHGLD� SHUVRQDOLWLHV�� L�H��� WKH� SHRSOH�
VLJQLILFDQW�IRU�WKLV�VRFLHW\��FRQVWDQWO\�LQ�WKH�VSRWOLJKW�RI�MRXUQDOLVWV��,W�LV�LPSRUWDQW�WR�
QRWH�WKDW�WKH�³VLJQLILFDQFH´�RI�DQ�LQGLYLGXDO�LV�ODUJHO\�WKH�UHVXOW�RI�WKH�PHGLD�IRFXVHG�
ZRUN�� $PRQJ� DOO� OLQJXLVWLF�PHDQV� DQG�PHWKRGV� RI� WXUQLQJ� D� SHUVRQ� LQWR� D�PHGLD�
SHUVRQDOLW\��QRPLQDWLRQ�SURFHGXUHV�DUH�WKH�OHDGLQJ�RQHV�

7\SLFDO�OLQJXLVWLF�IRUPV�RI�PHGLD�SHUVRQDOLW\�UHSUHVHQWDWLRQ�LQ�MRXUQDOLVWLF�
WH[WV� DUH� WKH� IROORZLQJ� RQHV�� ��� SURSHU� QDPH� �DQWKURSRQ\P��� ��� FRQWH[WXDO�
HTXLYDOHQWV� RI� WKH� DQWKURSRQ\P�� 7KH� ODWWHU� DUH� RI� SDUWLFXODU� LQWHUHVW� IRU� UHVHDUFK��
EHFDXVH�WKH\�DUH�DEOH�QRW�RQO\�WR�DGG�DGGLWLRQDO�LQIRUPDWLRQ�DERXW�WKH�FKDUDFWHU�RI�
WKH�SXEOLFDWLRQ�WR�WKH�WH[W��EXW�DOVR�KDYH�DQ�HIIHFW�RQ�WKH�UHDGHU��IRUPLQJ�WKH�LPDJH�RI�
WKH�JLYHQ�SHUVRQ�QHFHVVDU\�IRU�WKH�VHQGHU�RI�LQIRUPDWLRQ�

7KH� UHVHDUFK�PDWHULDO�ZDV� VHOHFWHG� IURP� WKH� WH[WV� RI� 5XVVLDQ� SHULRGLFDOV�
�*D]HWD�5X�� 5,$� 1RYRVWL�� 5%&�� 9HVWL�5X�� ,QWHUID[�� 5RVVL\VND\D� *D]HWD��
.RPPHUVDQW��1RYD\D�*D]HWD��,]YHVWLD��³$UJXPHQWV�DQG�)DFWV´���5XVVLD�7RGD\���HWF���
IRU�����������

���0HWKRGV

7KH�SURFHVVHV�RI�KXPDQ�QDPLQJ�KDYH�DOZD\V�EHHQ�WKH�IRFXV�RI�DWWHQWLRQ�RI�
OLQJXLVWV� �1LNRQRY� ������ %RQGDOHWRY� ������ 9DVLOLHYD�� ������ .X]QHWVRYD�� ������
)HRNWLVWRYD��������'H�3RQWH��������&RUD]]D��������%DVKLURYD�HW�DO���������HWF����7KH�
SUREOHP�RI�MRXUQDOLVWLF�DUWLFOH�FKDUDFWHU�QRPLQDWLRQ��LQ�PRGHUQ�5XVVLDQ�PHGLD��DV�D�
UXOH��PHGLD�SHUVRQDOLWLHV��LV�QRW�UDLVHG�VR�RIWHQ�LQ�SKLORORJLFDO�ZRUNV��7R�VRPH�H[WHQW��
WKLV� LVVXH� LV� FRQVLGHUHG� LQ� WKH� PRQRJUDSK� E\�0�,�� 6WXIO\DHYD� �6WXIO\DHYD� �������
$PRQJ�PRGHUQ�VSHFLDO�VWXGLHV�RQ�WKLV�WRSLF�RQH�VKRXOG�QDPH�WKH�GLVVHUWDWLRQ�RQ�WKH�
VSHFLILFV�RI�DQWKURSRQ\P IXQFWLRQLQJ�LQ�WKH�PHGLD��=DULSRYD��������+DVLEXDQ�HW�DO���
�������+RZHYHU��LW�LV�ZRUWK�HPSKDVL]LQJ�WKH�IROORZLQJ��WKH�VHFRQGDU\�QRPLQDWLRQV�
RI�SURSHU�QDPHV�LQ�PHGLD�WH[WV�ZHUH�QRW�WKH�VXEMHFW�RI�VSHFLDO�VWXGLHV��GHVSLWH�WKH�IDFW�
WKDW�WKH�VROXWLRQ�RI�WKLV�LVVXH�LV�GLUHFWO\�UHODWHG�WR�WKH�WKHRU\�RI�ODQJXDJH�YDULDELOLW\��
DOVR�DPRQJ�SURSHU�QDPHV��6KXPDULQD��������9RORGLQD��������)DWNKXWGLQRYD��������
6KNXUNR��������DQG�ZLWK�SUDJPDOLQJXLVWLFV��2¶.HHIIH�HW�DO���������=KHOWXNKLQD�HW�DO���
������0DWYHHYD�	�)DWNKXWGLQRYD��������$UVHQW\HYD�	�$UVHQWLHYD��������DQG� WKH�
WKHRU\� RI� LQIOXHQFH� DQG� PDQLSXODWLRQ� LQ� WKH� ILHOG� RI� PDVV� PHGLD� DQG� SROLWLFDO�
FRPPXQLFDWLRQ��6FKXNOLQD��������'DQLORYD��������$QLNLQ�HW�DO���������6KNXUNR�HW�
DO���������%DNDQRY�HW�DO����������(LVYDQGL��HW�DO����������

���5HVXOWV
,Q� WKH� FRXUVH� RI� WKH� VWXG\�� DV� WKH\� DOUHDG\� QRWHG�� LW� ZDV� IRXQG� WKDW� WKH�

UHSUHVHQWDWLYHV�RI�PHGLD�SHUVRQDOLWLHV�LQ�PRGHUQ�5XVVLDQ�SHULRGLFDOV�FDQ�EH�SURSHU�
QDPHV� �DQWKURSRQ\PV��� DV� ZHOO� DV� WKHLU� FRQWH[WXDO� HTXLYDOHQWV�� 7KH� ODVW� JURXS� LV�
IRUPHG� E\� YDULRXV� PRGLILFDWLRQV� RI� D� SHUVRQDO� QDPH�� OH[HPHV�LGHQWLILHUV� DQG�
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SHULSKUDVHV��7KH�VWXG\�DOVR�LQGLFDWHV�FHUWDLQ�OHJLWLPDWH�VWUDWHJLHV�RI�DQWKURSRQ\P�DQG�
VHFRQGDU\�QRPLQDWLRQ�XVH�LQ�PHGLD�WH[WV�

���'LVFXVVLRQ

�����$QWKURSRQ\PV�RQ�WKH�3DJHV�RI�5XVVLDQ�1HZVSDSHUV
:KHQ�D�QHZ�PHGLD�SHUVRQDOLW\�LV�HQWHUHG�LQWR�WKH�LQIRUPDWLRQ�ILHOG�DQG�WKHUH�

LV�D�QHHG�IRU�DQ�DFFXUDWH�LGHQWLILFDWLRQ�RI�WKH�VXEMHFW�E\�WKH�DGGUHVVHH�RI�VRPH�HYHQW�
UHFUHDWHG�E\�WKH�PHGLD�SXEOLFDWLRQ��WKH�DQWKURSRQ\P��XVXDOO\�DW� WKH�YHU\�EHJLQQLQJ�
RI�WKH�QHZVSDSHU�WH[W��LV�FRPSOLFDWHG�E\�WKH�GHVFULSWLRQ��ZKLFK�XVXDOO\�LQGLFDWHV�WKH�
SRVLWLRQ�RU�VRFLDO�VWDWXV�RI�WKH�UHIHUHQW��WKH�3UHVLGHQW�RI�8NUDLQH�3HWUR�3RURVKHQNR��
WKH�GHSXW\�RI�WKH�6WDWH�'XPD�9LWDO\�0LORQRY��WKH�EXVLQHVVPDQ�2OHJ 'HULSDVND��HWF����
6XEVHTXHQWO\�� WKH� WH[W� XVHV� HLWKHU� WKH� RIILFLDO� DQWKURSRQ\P� �QDPH�� VXUQDPH� RU�
SDWURQ\PLF�RI�WKH�SXEOLFDWLRQ�FKDUDFWHU���RU�LWV�FRQWH[WXDO�HTXLYDOHQW��ZKLFK�FDQ�EH�
UHSUHVHQWHG�E\�D�SURSHU�QDPH�PRGLILFDWLRQ��DQ�LGHQWLILHU�OH[HPH��RU�D�SHULSKUDVH�

7KH� RIILFLDO� DQWKURSRQ\P� LQ� 5XVVLDQ�ODQJXDJH� PHGLD� WH[WV� FDQ� EH�
UHSUHVHQWHG�DV�D�ZKROH�FRPSOH[�FRQVLVWLQJ�RI�D�VXUQDPH��QDPH�DQG�SDWURQ\PLF��$�
FHUWDLQ�³JROG�VWDQGDUG´�IRU�PHGLD�WH[WV�LV�WKH�QRPLQDWLRQ�RI�D�FKDUDFWHU�E\�QDPH�DQG�
VXUQDPH� �'RQDOG� 7UXPS�� 3HWUR� 3RURVKHQNR�� 9ODGLPLU� =KLULQRYVN\�� (PDQXHO�
0DFURQ�� HWF���� 7KLV� PRGHO� LV� WKH� PRVW� IUHTXHQW� IRU� MRXUQDOLVWLF� GLVFRXUVH� DQG� LV�
UHFRJQL]HG� DV� LQWHUQDWLRQDO� �6XSUXQ�� ������� $ORQJ� ZLWK� WKLV� PRGHO�� D� ³IDPLO\�
QRPLQDWLRQ´� LV� XVHG�� IRU� H[DPSOH�� 7KH� 3RURVKHQNR� IDPLO\� VLQJV� D� K\PQ�� DQG�
=HOHQVN\�VHQGV�DLU�NLVVHV�WR�WKH�DXGLHQFH�DQG�NLVVHV�KLV�ZLIH�>.RPPHUVDQW����������@��
,QIODWLRQ� FDQ� JURZ� LQ� WKH� FRXQWU\�� DQG� WKH� )HGHUDO� 5HVHUYH�� FRQWUDU\� WR� 7UXPS¶V�
GHVLUH��FDQ�UDLVH�WKH�UDWH�>*D]HWD�5X�������������@��1RPLQDWLRQV�E\�QDPH��DV�ZHOO�DV�
E\�QDPH�DQG�SDWURQ\PLF�DUH�PXFK�OHVV�FRPPRQ��PDLQO\�LQ�WKH�JHQUH�RI�LQWHUYLHZV�
RU�ZKHQ�MRXUQDOLVWV�TXRWH�RWKHU�SHRSOH
V�RSLQLRQV��IRU�H[DPSOH��%H�WKLQJV�GLIIHUHQW��
WKH� UHODWLRQVKLS� EHWZHHQ� 9ODGLPLU� 1LNRODHYLFK� DQG� %RULV� 1LNRODHYLFK� �9ODGLPLU�
6KHYFKHQNR�DQG�%RULV�<HOWVLQ��� $XWK���FRXOG�KDYH�WXUQHG�RXW�GLIIHUHQWO\�>9HVWL�5X��
��������@�RU��,Q�KHU�VWDWHPHQW��$OLVD��$OLVD�$UVKDYLQD�� $XWKRU��UHSHDWHG�LQIRUPDWLRQ�
DERXW�SUHVVXUH�IURP�WKH�H[�=HQLW�SOD\HU��DQG�DOVR�GHVFULEHG�LQ�GHWDLO�WKH�LQFLGHQW�ZLWK�
WKH� FDU� EHLQJ� WDNHQ� DZD\�� >1HZVSDSHU�5X�� ��������@�� 7KH� WKUHH�WHUP� PRGHO� RI�
QRPLQDWLRQ��ODVW�QDPH��� ILUVW�QDPH���PLGGOH�QDPH��� W\SLFDO�RI�5XVVLDQ�FXOWXUH�� LV�
SUHVHQWHG�LQ�5XVVLDQ�ODQJXDJH�QHZVSDSHU�WH[WV�TXLWH�OLPLWHGO\��PDLQO\�LQ�WKH�FRQWH[W�
RI�D�FXUULFXOXP�YLWDH�LQFOXGHG�LQ�MRXUQDOLVWLF�PDWHULDO�

�����&RQWH[WXDO�(TXLYDOHQWV�RI�3URSHU�1DPHV�RQ�WKH�3DJHV�RI�5XVVLDQ�1HZVSDSHUV
7KH�FRQWH[WXDO�HTXLYDOHQWV�RI�SURSHU�QDPHV�LQ�D�ZRUN�DUH�WKH�ODQJXDJH�XQLWV�

�ZRUGV�RU�SKUDVHV��WKDW�DUH�V\QRQ\PRXV�ZLWK�DQWKURSRQ\PV��ZKLFK�SHUIRUP�WKH�VDPH�
IXQFWLRQV�DV�DQWKURSRQ\PV��DQG�DUH�DEOH�WR�UHSODFH�WKHP�ZLWKLQ�WKH�IUDPHZRUN�RI�WKLV�
WH[W��
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7KH�PRGLILFDWLRQV�RI�WKH�SURSHU�QDPH��IRU�H[DPSOH��K\SRFRULVWLF�QDPHV��FDQ�
VHUYH�DV�FRQWH[WXDO�HTXLYDOHQWV��)XUWKHU��DFFRUGLQJ�WR WKH�H[SODQDWRU\��9DO\D�WRRN�D�
VOHHSLQJ�EDJ�DQG�VSHQW�WKH�QLJKW�DW�WKH�IRUHVW�ERUGHU�>9HVWL�5X����������@��4XDOLWDWLYH�
QDPHV�� 2XU� KRSHV� RQ� 7UDPSXVKND� FUDVKHG� >*D]HWD�5X�� ��������@�� HWF��� EXW�PXFK�
PRUH�RIWHQ�LGHQWLILHUV�OH[HPHV�DQG�SHULSKUDVHV�DUH�XVHG�

,GHQWLILHU�OH[HPHV� �TXDOLILHUV�� GHWHUPLQDWLYHV�� FDWHJRULFDO� QRXQV�� VHH��
>9DVLO\HYD�����@��JLYH�DQ�LGHD�RI�WKH�UHIHUHH��SRLQWLQJ�WR�YDULRXV�DVSHFWV�RI�D�SHUVRQ¶V�
OLIH�� RFFXSDWLRQ�� VRFLDO� VWDWXV�� QDWLRQDOLW\�� SODFH� RI� UHVLGHQFH�� HWF��� IRU� H[DPSOH��
5HWXUQLQJ�WR�WKH�%UH[LW�SUREOHP��WKH�&KDQFHOORU��6HEDVWLDQ�.XUW]� � $XWK���FDOOHG�LW�
�WHUULEOH��>9HVWL�5X�������������@��%\�WKH�DJH�RI�����WKH�VDEHU�IHQFHU��<DQD�(JRU\DQ��
� $XWK��� EHFDPH� D� ILYH�WLPH� (XURSHDQ� FKDPSLRQ� DQG� PXOWLSOH� ZLQQHU� RI� ZRUOG�
FKDPSLRQVKLSV�>*D]HWD�5X����������@��7KH�SDUOLDPHQWDULDQ��$OHNVH\�.RQGUDW\HY� �
$XWKRU�� UHIHUV� WR� WKH� H[SHULHQFH� RI� (XURSHDQ� FRXQWULHV� >5RVVL\VND\D� *D]HWD��
�����������@��+RZHYHU��WKH�,ULVKPDQ��&RQRU�0F*UHJRU��� $XWK���GRHV�QRW�UHFRJQL]H�
WKH�JLUO�&ODXGH�DV�KLV�FKLOG�>*D]HWD�5X���������@�

7KH�WHUP��SHULSKUDVH��LV�XVHG�LQ�WKH�ZRUN�WR�GHQRWH�D�VHFRQGDU\�DPELJXRXV�
GHVFULSWLYH�QRPLQDWLRQ��1RWH�WKDW�LQ�WKLV�FDVH��LPDJHU\�LV�QRW�D�FRQVWLWXWLYH�IHDWXUH�
IRU� D� SHULSKUDVH��$PRQJ� WKH� FRQWH[WXDO� HTXLYDOHQWV� RI� DQWKURSRQ\PV� UHSUHVHQWLQJ�
SHULSKUDVHV�� ZH� GLVWLQJXLVKHG�� ��� HYDOXDWLYH� QHXWUDO� SHULSKUDVHV� DQG� ��� HYDOXDWLYH�
SHULSKUDVHV�

(YDOXDWLYH�QHXWUDO�SHULSKUDVHV�FKDUDFWHUL]H�D�PHGLD�SHUVRQDOLW\�LQ�WHUPV�RI�
KLV� SURIHVVLRQDO� DQG� RWKHU� DFWLYLWLHV�� VRFLDO� VWDWXV�� DJH�� SDUW\� DIILOLDWLRQ�� HWF���
0RUHRYHU��WKH�OHDGHU�RI�WKH�SUHVLGHQWLDO�UDFH��9ODGLPLU�=HOHQVN\��� $XWKRU��QRWHG�WKDW�
KH�UHDOO\�KDV�FRQWDFW�ZLWK�WKH�.RORPRLVN\�79�FKDQQHO�³�����´��EXW�WKLV�LV�ZKHUH�WKHLU�
UHODWLRQVKLS�HQGV�>*D]HWD�5X����������@��+H�HPSKDVL]HG�WKDW�DQ�HOGHUO\�KXPDQ�ULJKWV
DFWLYLVW��/HY�3RQDPRUHY��� $XWK���ZDV�SODFHG�LQ�D�FHOO�ZLWK�VHYHQ�PRUH�QRQ�VPRNHUV�
>9HVWL�5X�� ��������@�� $FFRUGLQJ� WR� D� PHPEHU� RI� WKH� +XPDQ� 5LJKWV� &RXQFLO�
�$OH[DQGHU�9HUNKRYVN\��� $XWK����WKLV�LV�SUREDEO\�GRQH�E\�DQDORJ\�ZLWK�WKH�IDFW�WKDW�
\RX� FDQ¶W� VZHDU LQ� D� SXEOLF� SODFH� >,QWHUID[�� ��������@�� HWF�� $V� D� UXOH�� VXFK�
FRQVWUXFWLRQV�DFWXDOL]H�WKHLU�VLJQLILFDQFH�RQO\�ZLWKLQ�WKH�IUDPHZRUN�RI�WKH�WH[W�DQG�
WKH\�EHFRPH�XQLQIRUPDWLYH�RXW�RI�FRQWH[W�

1HZVSDSHU� WH[WV�SURYLGH�PRUH� LQGHSHQGHQW�SHULSKUDVHV�FRUUHODWHG�ZLWK�D�
VSHFLILF�PHGLD�FKDUDFWHU��6XFK�QRPLQDWLRQV�FDQ�EH�WUDQVIHUUHG�IURP�WH[W�WR�WH[W�DQG�
ZLOO� DOZD\V� EH� LGHQWLILHG� E\� WKH� WDUJHW� DXGLHQFH� DV� WKH� HTXLYDOHQW� RI� D� FHUWDLQ�
DQWKURSRQ\P��IRU�H[DPSOH��7KH�IRXQGHU�RI�:LNL/HDNV��-XOLDQ�$VVDQJH��� $XWK���KDV�
QRW�OHIW�WKH�WHUULWRU\�RI�WKH�(FXDGRULDQ�(PEDVV\�LQ�/RQGRQ�VLQFH����������!�>,QWHUID[��
�������@�� 7KH� H[DFW� GHDWK� FDXVHV� RI� 6SLGHU�0DQ
V� FUHDWRU� DQG� PDQ\� RWKHU� FXOW�
FKDUDFWHUV��6WDQ�/HH�� $XWK���DUH�QRW�QDPHG�\HW�>*D]HWD�5X����������@��+RZHYHU��DV�
WKH�FUHDWRU�RI�7HOHJUDP��3DYHO�'XURY��� $YW���VDLG��5XVVLD�KDV�QHYHU�EHHQ�D�SULRULW\�
PDUNHW�IRU�KLV�PHVVHQJHU�>*D]HWD�5X����������@��HWF�
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7KH� PHDQLQJ� RI� VRPH� SHULSKUDVHV� FDQ� EH� LQWHUSUHWHG� FRUUHFWO\� RQO\� LQ� D�
FHUWDLQ�FRQWH[W��ZKLFK�KDV�D�GLUHFW�FRUUHODWLRQ�ZLWK�WKH�WLPH�RI�WKH�WH[W�SXEOLFDWLRQ��
6R��LQ�DQ�H[DPSOH������WKH�86�3UHVLGHQW�FRQVLGHUV�WKH�XVH�RI�KLV�SRZHUV�WR�UHFHLYH���
���� ELOOLRQ� IRU� WKH� FRQVWUXFWLRQ� RI� WKH� ZDOO� ����� >5%&�� ��������@� WKH� FRQWH[WXDO�
HTXLYDOHQW�RI�WKH�86�SUHVLGHQW�ZLOO�EH�HDVLO\�FRUUHODWHG�E\�WKH�UHDGHU�RI�WKH�QHZVSDSHU�
ZLWK�WKH�QDPH�RI�'RQDOG�7UXPS��DQG�LQ�WKH�H[DPSOH���KH��UHPLQGHG�WKH�RZQHU�RI�WKH�
&KDPSV� (O\VHHV� ZKDW� IDWDO� PLVWDNH� KH� PDGH� SURPRWLQJ� WKH� 3DULV� $JUHHPHQW� �����
>5RVVL\VND\D�*D]HWD���������@�WKH�SDUDSKUDVH��WKH�RZQHU�RI�WKH�&KDPSV�(O\VHHV��LV�
UHIHUUHG�WR�WKH�QDPH�RI�WKH�)UHQFK�SUHVLGHQW�(PDQXHO�0DFURQ�

$FFRUGLQJ�WR�0�1��9RORGLQD��³7KH�FKRLFH�RI�ODQJXDJH�WRROV�LQ�WKH�PHGLD�
GLVFRXUVH�� DV� D� UXOH�� LV� DVVRFLDWHG� ZLWK� WKH� DVVHVVPHQW� DLPHG� DW� WKH� DGGUHVVHH�
LQIOXHQFLQJ�� ZLWK� WKH� YDOXH� RULHQWDWLRQ� V\VWHP�� ZKHQ� FRQFHSWXDO�� ILJXUDWLYH� DQG�
HPRWLRQDO� FKDUDFWHULVWLFV� FRPH� WR� WKH� IRUHIURQW´� �9RORGLQD�� ������� ,Q� WKLV� UHJDUG��
HYDOXDWLYH� SHULSKUDVHV� DUH� RI� SDUWLFXODU� LQWHUHVW�� (YDOXDWLRQ� KHOSV� WKH� UHDGHUV� WR�
LQWHUSUHW�UHDOLW\�IURP�D�SRVLWLRQ�IDYRUDEOH�WR�WKH�DXWKRU�RI�WKH�WH[W��WR�FUHDWH�DQ�LPDJH�
RI�D�PHGLD�FKDUDFWHU�FRUUHVSRQGLQJ�WR�WKH�DXWKRU
V�LQWHQWLRQ�

7KH�HYDOXDWLYH�QDWXUH�RI�WKH�SHULSKUDVHV�RIWHQ�SUHGHWHUPLQHV�WKH�HYDOXDWLYH�
QRXQ��ZKLFK�LV�WKH�SDUW�RI�WKH�VHFRQGDU\�GHVFULSWLYH�QRPLQDWLRQ��DV��IRU�H[DPSOH��LQ�
WKH�IROORZLQJ�FDVHV��%HLQJ�LQ�SDQLF��WKH�SUHVLGHQW�RI�³PRQH\EDJV´��(PDQXHO�0DFURQ��
� $XWKRU��PDNHV�D�EXQFK�RI�VWDWHPHQWV�DQG�LQFUHDVHV�WKH�QXPEHU�RI�WULSV�DURXQG�WKH�
FRXQWU\������� >,QRVPL�5X����������@��$IWHU� WKDW��SXEOLFDWLRQV�DSSHDUHG�RQ�GR]HQV RI�
XQNQRZQ�VLWHV�DQG�EORJV�ZKHUH�WKH�DXWKRU�RI�WKH�LQYHVWLJDWLRQ�ZDV�FDOOHG�WKH�WUDLWRU�
RI�WKH�0RWKHUODQG��'HQLV�.RURWNRY��� $XWK���>1RYD\D�*D]HWD����������@�

+RZHYHU�� LQ� PRVW� FDVHV�� DSSUDLVDO� IRUPV� D� UHFODPDWLRQ� RU� SHMRUDWLYH�
GHILQLWLRQ�LQFOXGHG�LQ�WKH�SHULSKUDVH��IRU�H[DPSOH��7KH�DQQRWDWLRQ�WR�WKH�LQWHUYLHZ�
VDLG�WKDW�LW�ZDV�WKH�UHVXOW�RI�D�ORQJ�FRUUHVSRQGHQFH�EHWZHHQ�WKH�GLVJUDFHG�ROLJDUFK�
�0LNKDLO�.KRGRUNRYVN\�� � $XWK��� DQG� WKH� ZULWHU� >*D]HWD�5X�� ��������@�� ,Q� UHFHQW�
\HDUV�� WKH� FXOW�ZULWHU� �6WDQ�/HH� � $XWK��� KDG� VHULRXV� KHDOWK� SUREOHPV� >*D]HWD�5X��
��������@�

1R�OHVV�DFWLYH�LV�WKH�HYDOXDWLRQ�OD\HU�RI�WKH�SHULSKUDVH�YDOXH�GHWHUPLQHG�E\�
LWV�LPDJHU\��PHWDSKRU���IRU�H[DPSOH��7KH�'DJHVWDQ�(DJOH��.KDELE�1XUPDJDPHWRY���
WKH�VWRQH�LQ�WKH�ERRW��-XOLDQ�$VVDQJH���WKH�5XVVLDQ�EUDLQ��.RQVWDQWLQ�.OLPQLN���WKH�
PDG�GRJ��-DPHV�0DWWLV���WKH�YHQHUDEOH�KDZN��-RKQ�%ROWRQ��HWF�

,Q�DGGLWLRQ�WR�SHULSKUDVHV�WKDW�DUH�UHODWHG�WR�D�VSHFLILF�PHGLD�SHUVRQDOLW\��LW�
LV�RIWHQ�SRVVLEOH�WR�ILQG�VWDEOH�SHULSKHUDO�FRQVWUXFWLRQV�LQ�WKH�PHGLD WKDW�GR�QRW�KDYH�
D�ILUP�KROG�RQ�D�SDUWLFXODU�UHIHUHQW�DQG�DUH�XVHG�HYHU\ZKHUH��IRU�H[DPSOH��SROLWLFDO�
KHDY\ZHLJKW��ODPH�GXFN��WKH�JXDUDQWRU�RI�WKH�&RQVWLWXWLRQ��HWF�

$� VSHFLDO� JURXS� RI� FRQWH[WXDO� HTXLYDOHQWV� DUH� WKH� SHULSKUDVHV� WKDW� KDYH�
EHFRPH�FDVH�ODZ�DQG�RU�FRUUHODWHG�ZLWK�WKH�FDVH�ODZ��IRU�H[DPSOH��WKH�.UHPOLQ�FKHI�
�(YJHQ\�3ULJR]KLQ���WKH�.HUFK�VKRRWHU��9ODGLVODY�5RVO\DNRY���WKH�6NULSDOH�SRLVRQHUV�
RU�WKH�6ROEHUHWV�WRXULVWV��$OH[DQGHU�3HWURY�DQG�5XVODQ�%RVKLURY���HWF��$�GLVWLQFWLYH�



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

IHDWXUH� RI� VXFK� PHGLD SUHFHGHQWV� LV� WKHLU� IUDJLOLW\�� ,Q� DGGLWLRQ�� WKH� UHIHUHQFHV� WR�
PRGHUQ�SUHFHGHQW�LPDJHV�FUHDWHG�E\�WKH�PHGLD�WKHPVHOYHV�DUH�SRVVLEOH�RQO\�LI�WKHLU�
UHIHUHQWV�DUH� UHOHYDQW� WR� WKH�PDVV�DXGLHQFH��7KHUHIRUH�� WKH�SDUWLFLSDQWV�RI� UHVRQDQW�
HYHQWV�WKDW�DUH�ZLGHO\�GLVFXVVHG�LQ�WKH�PHGLD�RIWHQ�EHFRPH�WKH�VRXUFHV�IRU�DOOXVLRQV��
6R��LQ�WKH�H[DPSOH��%HFDXVH�WKHVH�DUH�WKH�³PDMRUV´�ZLWKRXW�OLPLWV��QRW�³LGROV´��EXW�
DFWXDOO\�WZR�0DU\�%DJKGDVDU\DQ�LQ�ERRWV��>*D]HWD�5X����������@��5XVVLDQ�IRRWEDOO�
SOD\HUV�$OH[DQGHU�.RNRULQ�DQG�3DYHO�0DPDHY�DUH�FRPSDUHG�ZLWK�WKH�LQIDPRXV�0DUD�
%DJKGDVDU\DQ��WKH�UHSUHVHQWDWLYH�WKH�VR�FDOOHG��JROGHQ�\RXWK���WKH�SDUWLFLSDQW�LQ�WKH�
FDVH�RI�UDFLQJ�RQ�WKH��*HOHQGYDJHQ��LQ�WKH�FHQWHU�RI�0RVFRZ�LQ�0D\��������,Q�WKH�
IROORZLQJ�FRQWH[W��WKH�VRXUFH�RI�WKH�DOOXVLRQ�LV�WKH�QDPH�RI�WKH�VRQJ�RI�WKH�$%%$�
JURXS�³'DQFLQJ�4XHHQ´��1RZ�WKH�³GDQFLQJ�TXHHQ´��7HUHVD�0D\��� 9�*���FDPH�RXW�
WR�WKH�PLFURSKRQH�ZKLOH�WKH�$%%$�VRQJ�SOD\HG�WR�PDNH�D�VHULRXV�VSHHFK�DERXW�WKH�
IXWXUH� RI� KHU� FRXQWU\�� EXW� DIWHU� D� VSHFWDFXODU� DSSHDUDQFH ZRUGV�ZHUH� VXSHUIOXRXV��
IUDQNO\�VSHDNLQJ�>6XSHU�5X���������@�

���&RQFOXVLRQV

1RPLQDWLRQ�RI�D�PHGLD�SHUVRQDOLW\�LQ�WKH�PHGLD�FDQ�RFFXU�LQ�PDQ\�ZD\V��,W�
FDQ�EH�D�IRUP�RI�DQ�RIILFLDO��IXOO��QDPH�RI�D�SHUVRQ��YDULRXV�PRGLILFDWLRQV�RI�D�SURSHU�
QDPH�RU� LWV�FRQWH[WXDO�HTXLYDOHQWV��7KH�IXOO�QDPH� LV�RIWHQ�FRPSOLFDWHG�E\�YDULRXV�
NLQGV�RI�GHVFULSWLRQV��ZKLFK�DOORZV�DQ�DXWKRU�RI�D�PHGLD�WH[W�WR�FRQYH\�WKH�QHFHVVDU\�
LQIRUPDWLRQ�RI�D�UDWLRQDO�QDWXUH�RU�WR�LQIOXHQFH�WKH�UHDGHU�E\�LQGLFDWLQJ�WKH�KLJK�VRFLDO�
VWDWXV� RI� WKH SHUVRQ� PHQWLRQHG� LQ� WKH� WH[W�� &RQWH[WXDO� HTXLYDOHQWV� �LQFOXGLQJ� WKH�
PRGLILFDWLRQV�RI�WKH�SURSHU�QDPH��LGHQWLILHUV�DQG�SHULSKUDVHV��DUH�WKH�PHDQV�RI�WH[W�
FRKHUHQFH�SURYLVLRQ��DYRLGLQJ�UHSHWLWLRQ��DGGLWLRQDO�LQIRUPDWLRQ�SURYLVLRQ�DERXW�WKH�
PHGLD�SHUVRQDOLW\��D�FHUWDLQ�LPDJH�FUHDWLRQ�DQG�SXEOLF�RSLQLRQ�GHYHORSPHQW�

$FNQRZOHGJHPHQWV

7KH�ZRUN� LV�SHUIRUPHG�DFFRUGLQJ� WR� WKH�5XVVLDQ�*RYHUQPHQW�3URJUDP�RI�
&RPSHWLWLYH�*URZWK�RI�.D]DQ�)HGHUDO�8QLYHUVLW\�

5HIHUHQFHV

$QLNLQ�� (�� (��� %XGDHY�� (��9���	�&KXGLQRY�� $�� 3�� �������� +LVWRULFDO� G\QDPLFV� RI�
PHWDSKRULF�V\VWHPV�LQ�5XVVLDQ�SROLWLFDO�FRPPXQLFDWLRQ��7KH LVVXHV�RI�FRJQLWLYH�
OLQJXLVWLFV��9RSURV\�.RJQLWLYQR\�/LQJYLVWLNL� �������������

$UVHQW\HYD��(��)���	�$UVHQWLHYD��<X��6����������$Q�H[WHQGHG�PHWDSKRU�DV�RQH�RI�WKH�
W\SHV�RI�RFFDVLRQDO�XVH�RI�SKUDVHRORJLFDO�XQLWV�HXSKHPLVPV��$Q�H[SHULPHQWDO�
VWXG\��%XOOHWLQ�RI�7RPVN�6WDWH�8QLYHUVLW\�����������



&RQWH[WXDO�(TXLYDOHQWV�RI�3URSHU�1DPHV�LQ�WKH�0HGLD�_����

%DNDQRY��5��3���(JRURYD��/���7XPDQRY��'���7\DELQD��'���	�.KDVDQRYD��$����������
(WKQLF�DQG�FRQIHVVLRQDO�UHODWLRQV�FRYHUDJH�LQ�WKH�PDVV�PHGLD�RI�WKH�UHSXEOLF�RI�
7DWDUVWDQ� -RXUQDO�RI�+LVWRU\�&XOWXUH�DQG�$UW�5HVHDUFK� ��������������

%DVKLURYD��0���.RQRSOHYD��1���	�%HUH]KQD\D��,����������*HQGHU�PDUNHG�QLFNQDPHV�
GHILQLQJ�D�PDOH�SHUVRQ�LQ�(QJOLVK�DQG�5XVVLDQ��-RXUQDO�RI�+LVWRU\�&XOWXUH�DQG�
$UW�5HVHDUFK���������������

%RQGDOHWRY��9��'����������5XVVLDQ�RQRPDVWLFV��0RVFRZ��(GXFDWLRQ���

&RUD]]D� (�� �������� 1DPHV�� LGHQWLW\�� DQG� SUHGLFDWLRQɢ�� 3KLORVRSKLFDO� 6WXGLHV��
��������������������

'DQLORYD��$��$�� ��������:RUG�PDQLSXODWLRQ� LQ� WKH�PHGLD��0RVFRZ�� �'REURVYHW���
�3XEOLVKLQJ�KRXVH��.'8��

'H�3RQWH� 0����������7UXWK�ZLWKRXW�UHIHUHQFH��7KH�XVH�RI�ILFWLRQDO�QDPHV��-RXUQDO�RI�
3UDJPDWLFV������������

(LVYDQGL�� 0��� *RUML�� <��� 	� 1LNQHMDGL�� )�� �������� (IIHFWLYHQHVV� RI� HPRWLRQDO�
LQWHOOLJHQFH� RQ� LQFUHDVLQJ� WKH� SV\FKRORJLFDO� GLPHQVLRQ� RI� TXDOLW\� RI� OLIH� RI�
PRWKHUV�RI�HGXFDEOH�PHQWDOO\�UHWDUGHG�FKLOGUHQ�LQ�(VIDKDQ�LQ�,UDQ��8&7�-RXUQDO�
RI�6RFLDO�6FLHQFHV�DQG�+XPDQLWLHV�5HVHDUFK��������������

)DWNKXWGLQRYD��9��*����������1RPLQDWLYH�GHULYDWLRQ�VSHFLILFLW\�LQ�WKH�W\SRORJLFDOO\�
GLVWDQW�ODQJXDJHV��/LIH�6FLHQFH -RXUQDO� ����������� ����

)HRNWLVWRYD��/��$�� ��������7RZDUGV�D�PHWKRGRORJ\� IRU� WKH�DQDO\VLV�RI�DVVRFLDWLYH�
GHULYDWLRQ�DO�PHDQLQJ�RI�D�SHUVRQ�DO�QDPH��9RSURV\�2QRPDVWLNL����������������

+DVLEXDQ��$��0���6DUDJLK��6���	�$PU\��=����������'HYHORSPHQW�RI�OHDUQLQJ�PDWHULDOV�
EDVHG�RQ�UHDOLVWLF�PDWKHPDWLFV�HGXFDWLRQ�WR�LPSURYH�SUREOHP�VROYLQJ�DELOLW\�DQG�
VWXGHQW� OHDUQLQJ� LQGHSHQGHQFH�� ,QWHUQDWLRQDO� (OHFWURQLF� -RXUQDO� RI�
0DWKHPDWLFV�(GXFDWLRQ������������������KWWSV���GRL�RUJ����������LHMPH�����

.X]QHWVRYD��0��9����������)XQFWLRQV�DQG�IRUPV�RI�DQWKURSRQ\PV�LQ�YDULRXV�PLFUR�
DQG�PDFURVRFLDO�ILHOGV���8QSXEOLVKHG�GLVVHUWDWLRQ���0RVFRZ��0*28�

0DWYHHYD��1��1���	�)DWNKXWGLQRYD��9��*�� ��������1DWLRQDO�FRPSRQHQW� LQ�5XVVLDQ�
ZRUG�IRUPDWLRQ�� OLQJXRGLGDFWLF� DVSHFW�� -RXUQDO� RI� /DQJXDJH� DQG� /LWHUDWXUH��
����� ���������

1LNRQRY��9��$����������1DPH�DQG�6RFLHW\��0RVFRZ��1DXND

2¶.HHIIH��$���&ODQF\��%���	�$GROSKV�� 6�� �������� ,QWURGXFLQJ�3UDJPDWLFV� LQ�8VH��
/RQGRQ�

6FKXNOLQD��7��<����������([SUHVVLYH�ZRUG�IRUPDWLRQ�DV�OLQJXR�FXOWXUDO�SKHQRPHQRQ��
;/LQJXDH��������������

6KNXUNR��9�� -X���0DUGLHYD��/��$���6KFKXNOLQD��7��<X���	�&KXGLQRY��$��3�� ��������
3RVWHU� LPDJHV� LQ� D� QHZ� OLQJXLVWLF� DQG� H[WUDOLQJXLVWLF� FRQWH[W�� $PD]RQLD�
,QYHVWLJD� ������ ��������



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

6KNXUNR��9��<X����������7KH�QDPH�RI�WKH�ODZ�LQ�QHZVSDSHU��3KLORORJ\�DQG�FXOWXUH��
���������������

6KXPDULQD��7��)����������$QWKURSRQ\PLF�YDULDELOLW\�LQ�VSHHFK�FRPPXQLFDWLRQ��%DVHG�
RQ�WKH�ZRUNV�E\�,�6��7XUJHQHY�� �8QSXEOLVKHG�GLVVHUWDWLRQ��� 2GHVVD�

6WXIO\DHYD��0��,����������0DQ�LQ�MRXUQDOLVP��0HWKRGV�DQG�WHFKQLTXHV�RI�LPDJH�DQG�
UHVHDUFK���9RURQH]K��7KH�3XEOLVKLQJ�+RXVH�RI�9RURQH]K�8QLYHUVLW\�

6XSUXQ��9��,����������2QRPDVWLF�ILHOG�RI� WKH�5XVVLDQ� ODQJXDJH�DQG�LWV�DUWLVWLF�DQG�
DHVWKHWLF�SRWHQWLDO��0RQRJUDSK��9ROJRJUDG��&KDQJH�

9DVLOLHYD��1��9����������3URSHU�1DPH�LQ�WKH�:RUOG�RI�7H[W� 0RVFRZ��%RRN�+RXVH�
/LEURFRP�

9RORGLQD��0��1����������7KH�ODQJXDJH�RI�PDVV�FRPPXQLFDWLRQ�LV�D�VSHFLDO�ODQJXDJH�
RI� VRFLDO� LQWHUDFWLRQ� 7KH� ODQJXDJH� RI� WKH� PHGLD�� 7H[WERRN� IRU� XQLYHUVLWLHV��
0RVFRZ��$FDGHPLF�3URMHFW��$OPD�0DWHU�

9RORGLQD��1��<X�� ��������7R� WKH� LVVXH�RI�YDULDELOLW\� UHODWLRQ�DPRQJ�SURSHU�QDPHV�
�DQWKURSRQ\PV��9HVWQLN�,VWLXWLRQ���������

=DULSRYD��9��0����������7KH�HYROXWLRQ�RI�WKH�QDPHV�RI�VRFLDO�DQG�SROLWLFDO�ILJXUHV�LQ�
WKH� ODQJXDJH�RI� WKH�QHZVSDSHU�� �8QSXEOLVKHG�'LVVHUWDWLRQ��� 6DPDUD�� 6DPDUD�
6WDWH�8QLYHUVLW\�

=KHOWXNKLQD��0��5���.UDVDYVN\��1��$���3RQRPDUHQNR��(��%���$OHVKFKDQRYD��,��9���	�
3DYORY�� 3��9�� ��������3ROLWLFDO� IDFHERRN� SRVWV� XVLQJ� LGHRORJLFDO� V\PEROV� IRU�
PHGLD� LPDJH� GHVLJQLQJ� RI� 5XVVLD� DV� HQHP\�� ,QWHUQDWLRQDO� -RXUQDO� RI�
(QYLURQPHQWDO�DQG�6FLHQFH�(GXFDWLRQ� ���������������������


