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0LUURU�JDPHV��WKH�GRXEOH�LQ�WULFN
SKRWRJUDSK\�IURP�WKH�HDUO\���WK�FHQWXU\
0DULD�GD�/X]�&RUUHLD &HQWUR�GH�(VWXGRV�GH�&RPXQLFD©¥R�H�6RFLHGDGH�

8QLYHUVLGDGH�GR�0LQKR��3RUWXJDO���'HSDUWDPHQWR�GH
/¯QJXDV��/LWHUDWXUDV�H�&XOWXUDV��)DFXOGDGH�GH�&L¬QFLDV
6RFLDLV�H�+XPDQDV��8QLYHUVLGDGH�GRV�$©RUHV��3RUWXJDO
KWWS���RUFLG�RUJ��������������������

7KLV DUWLFOH� ZKLFK LV GHGLFDWHG WR SRUWUDLWV SURGXFHG LQ WKH HDUO\ ��WK FHQWXU\ XVLQJ WULFN
SKRWRJUDSK\ DQG WR WKH KLVWRULFDO DQG RQWRORJLFDO UHODWLRQVKLS EHWZHHQ SKRWRJUDSK\ DQG
PLUURUV� LV EDVHG RQ WKH DVVXPSWLRQ WKDW LW LV QHFHVVDU\ WR WKLQN DERXW WKH KLVWRU\ RI
SKRWRJUDSK\ LQ DQ LQWHJUDWHG PDQQHU� IUDPLQJ LW LQ WKH EURDGHU FRQWH[W RI PHGLD KLVWRU\ DQG
RI PRUH JHQHUDO WKHRUHWLFDO TXHVWLRQV VXFK DV WKH UHODWLRQVKLS EHWZHHQ KXPDQ EHLQJV DQG
WHFKQRORJ\� WKH PHGLDWLRQ EHWZHHQ UHDOLW\ DQG LPDJLQDWLRQ� DQG WKH LQWHUDFWLRQV EHWZHHQ WKH
VR�FDOOHG ފQHZމ DQG ފROGމ PHGLD� 0LUURUV DQG SKRWRJUDSK\ DUH PHDQV UHODWHG� RQ WKH RQH
KDQG� WR SUH�FLQHPDWRJUDSKLF VKRZV DQG WR WKH FLQHPD LWVHOI� DQG RQ WKH RWKHU KDQG� WR
VFLHQWLILF GHYLFHV� VXFK DV WKH WHOHVFRSH DQG PLFURVFRSH� ZKLFK GHVHUYH WR EH UHWKRXJKW LQ
WHUPV RI WKHLU PXWXDO DPELYDOHQFH� &RQILJXULQJ DQ \DEVROXWHOމ XQUHDOފ DQG \DEVROXWHOމ UHDOފ
VSDFH� DV VXJJHVWHG E\ WKH )UHQFK SKLORVRSKHU 0LFKHO )RXFDXOW ����������� S� ����� PLUURUV�
OLNH SKRWRJUDSK\� EHFDPH D SDUDGLJPDWLF H[DPSOH RI D KHWHURWRSLF VSDFH� ,Q WKH KLVWRU\ RI
SKRWRJUDSK\ DQG� LQ SDUWLFXODU� RI SRUWUDLWV XVLQJ WULFN SKRWRJUDSK\ SURGXFHG LQ WKH HDUO\
GHFDGHV RI WKH ��WK FHQWXU\� WKHUH ZDV D PDUNHG XVH RI PLUURUV DQG GRXEOHV� DV GHYLFHV DEOH
WR SUHVHQW WKH GLVUXSWLRQ RI KXPDQ ILJXUH� :H DUH UHIHUULQJ WR GRXEOH SRUWUDLWV� SKRWR�
PXOWLJUDSKV DQG SKRWRJUDSK\ XVLQJ GLVWRUWLQJ PLUURUV �%HUJHUHW 	 'URXLQ� ����� &KDSORW�
����� +RSNLQV� ����� 6FKQDXVV� ���������� :RRGEXU\� ����������� 6WDUWLQJ IURP D
SUHGLVSRVLWLRQ WR UHWKLQN DERXW WKH WUDGLWLRQ RI IDQWDV\ DQG WULFN SKRWRJUDSK\ LQ WKH JHQHUDO
FRQWH[W RI PHGLD KLVWRU\� ZH SURSRVH WR UHWUDFH DIILQLWLHV EHWZHHQ WZR ފKHWHURWRSLFމ VSDFHV ހ
SKRWRJUDSK\�DQG�PLUURUV�

.H\ZRUGV��SKRWRJUDSK\��PLUURU��PHGLD��KHWHURWRS\��IRUPOHVV

��-RJRV��GH�HVSHOKRV����R�GXSOR�QD�IRWRJUDILD�UHFUHDWLYD��GR�LQ¯FLR�GR�V«FXOR�;;�

��5HVXPR�

2�SUHVHQWH�DUWLJR��GHGLFDGR�¢�SURGX©¥R�UHWUDW¯VWLFD�IRWRJU£ILFD�O¼GLFD�GR�LQ¯FLR�GR�V«FXOR�;;��H�¢
UHOD©¥R�KLVWµULFD�H�RQWROµJLFD�HQWUH�D�IRWRJUDILD�H�R�HVSHOKR��SDUWH�GR�SUHVVXSRVWR�VHJXQGR�R�TXDO
VHULD�QHFHVV£ULR�SHQVDU�D�KLVWµULD�GD�IRWRJUDILD�GH�PRGR�LQWHJUDGR��HQTXDGUDQGR�D�QR�FRQWH[WR
PDLV�DODUJDGR�GD�KLVWµULD�GRV�P«GLD�H�GH�TXHVW·HV�WHµULFDV�PDLV�YDVWDV�FRPR�D�UHOD©¥R�HQWUH�D
WHFQRORJLD�H�R�KXPDQR��D�PHGLD©¥R�HQWUH�R�UHDO�H�R�LPDJLQ£ULR��H�DV�LQWHUD©·HV�HQWUH�RV�GLWRV�QRYRV
H�YHOKRV�P«GLD��2�HVSHOKR�H�D�IRWRJUDILD�V¥R�GRLV�REMHWRV��DSDUHQWDGRV��SRU�XP�ODGR��DRV
HVSHW£FXORV�SU«�FLQHPDWRJU£ILFRV�H�DR�SUµSULR�FLQHPD��H�SRU�RXWUR��DRV�DSDUHOKRV�FLHQW¯ILFRV��FRPR
R�WHOHVFµSLR�H�R�PLFURVFµSLR��TXH�PHUHFHP�VHU�UHSHQVDGRV�QR�TXH�GL]�UHVSHLWR�¢�DPELYDO¬QFLD�TXH
RV�DSUR[LPD��&RQILJXUDQGR�XP�HVSD©Rމ�DEVROXWDPHQWH�LUUHDOފ�Hމ�DEVROXWDPHQWH�UHDOފ��FRQIRUPH
VXJHULX�R�ILOµVRIR�0LFKHO�)RXFDXOW�������������S�������D�SURSµVLWR�GR�HVSHOKR��R�HVSHOKR��FRPR�D
IRWRJUDILD��VHULD�H[HPSODU�GH�XP�HVSD©R�KHWHURWµSLFR��1D�KLVWµULD�GD�IRWRJUDILD�H��SDUWLFXODUPHQWH
GR�UHWUDWR�IRWRJU£ILFR�O¼GLFR�GDV�SULPHLUDV�G«FDGDV�GR�V«FXOR�;;��«�DVVLQDO£YHO�R�UHFXUVR�DR�HVSHOKR
H�DR�GXSOR��HQTXDQWR�GLVSRVLWLYR�FDSD]�GH�SRWHQFLDU�D�GHVWDELOL]D©¥R�GD�ILJXUD�KXPDQD��UHIHULPR�
QRV�DR�UHWUDWR�GXSOR��¢�PXOWLIRWRJUDILD�H�¢�IRWRJUDILD�FRP�UHFXUVR�D�HVSHOKRV�GHIRUPDQWHV��%HUJHUHW
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	�'URXLQ��������&KDSORW��������+RSNLQV��������6FKQDXVV�������������:RRGEXU\�������������
3DUWLQGR�GH�XPD�SUHGLVSRVL©¥R�SDUD�UHSHQVDU�D�WUDGL©¥R�O¼GLFD�H�IDQWDVLVWD�QR�¤PELWR�JHUDO�GD
KLVWµULD�GRV�P«GLD��SURSRPR�QRV�UHWUD©DU�DILQLGDGHV�HQWUH�GRLV�HVSD©RVމ�KHWHURWµSLFRVފ��TXH�V¥R�D
IRWRJUDILD�H�R�HVSHOKR�

3DODYUDV�FKDYH��IRWRJUDILD��HVSHOKR��P«GLD��KHWHURWRSLD��LQIRUPH

5HFHLYHG�������������_�5HYLHZHG�������������_�$FFHSWHG�������������_�3XEOLVKHG������������

��0LUURU�DQG�SKRWRJUDSK\��WKH�VWRU\�RI�WZR�LPDJLQJ
GHYLFHV��
,Q�7KH�PLUURU��D�KLVWRU\��6DELQH�0HOFKLRU�%RQQHW�GHVFULEHV�WKH�SDWK�WKDW�WKH�PLUURU�KDV�WUDYHUVHG�
ZLWK�VSHFLDO�HPSKDVLV�RQ�WKH�:HVW��IURP�LWV�LQLWLDO�FRQVLGHUDWLRQ�DV�D�UDUH��SUHFLRXV�DQG�H[SHQVLYH
REMHFW��D�V\PERO�RI�OX[XU\�DQG�H[XEHUDQFH��WR�LWV�SURJUHVVLYH�LQWHJUDWLRQ�LQ�IXUQLWXUH�DQG�GRPHVWLF
LQWHULRUV�DQG��ILQDOO\��IURP�WKH�PLG���WK�FHQWXU\�RQZDUGV��LWV�SUROLIHUDWLRQ�LQ�XUEDQ�VSDFHV�LQމ�
SDODFHV��UHVWDXUDQWV��FDIHV��HQWUDQFHV�WR�EXLOGLQJV��WKHDWUHV��FDVLQRVމ��ފDW�WKH�RSHUDފ�RU�HYHQ�LQ
GHSDUWPHQW�VWRUHV��ERXWLTXHV�DQG�VKRS�ZLQGRZV��0HOFKLRU�%RQQHW�������������S��������%HWZHHQ
WKH�VHFRQG�KDOI�RI�WKH���WK�FHQWXU\�DQG�ILUVW�KDOI�RI�WKH���WK�FHQWXU\��PLUURUV�HIIHFWLYHO\�HQWHUHG
LQWR�D�SHULRG�RI�EDQDOLVDWLRQ��7KLV�LV�LQGLFDWHG�E\�WKH�IDFW�WKDW�WKH�*HUPDQ�SKLORVRSKHU�:DOWHU
%HQMDPLQ�GHGLFDWHG�D�FKDSWHU�RI�KLV�3DVVDJHQV�GH�3DULV��'DV�3DVVDJHQZHUN�>7KH�$UFDGHV�3URMHFW@�
WR�VSHFXODU�GHYLFHV��%HQMDPLQ��������SS������������%HQMDPLQ�GHVFULEHG�WKH�RYHUDEXQGDQFH�RI
PLUURUV�LQ�3DULV�DW�WKDW�WLPH�DQG�WKHLU�SUHSRQGHUDQFH�LQ�HYHU\GD\�YLVXDO�H[SHULHQFH�

ZKHUH�GRRUV�DQG�ZDOOV�DUH�PDGH�RI�PLUURUV��WKHUH�LV�QR�WHOOLQJ�RXWVLGH�IURP�LQ��ZLWK�DOO�WKH
HTXLYRFDO�LOOXPLQDWLRQ��3DULV�LV�D�FLW\�RI�PLUURUV��7KH�DVSKDOW�RI�LWV�URDGZD\V�VPRRWK�DV
JODVV��DQG�JODVV�SDUWLWLRQV�DW�WKH�HQWUDQFH�WR�DOO�ELVWURV��$�SURIXVLRQ�RI�ZLQGRZSDQHV�DQG
PLUURUV�LQ�FDIHV��VR�DV�WR�PDNH�WKH�LQVLGH�EULJKWHU�DQG�WR�JLYH�DOO�WKH�WLQ\�QRRNV�DQG
FUDQQLHV��LQWR�ZKLFK�3DULVLDQ�WDYHUQV�VHSDUDWH��D�SOHDVLQJ�DPSOLWXGH��:RPHQ�KHUH�ORRN�DW
WKHPVHOYHV�PRUH�WKDQ�HOVHZKHUH��������%XW�WKH�PDQ�WRR��VHHV�KLV�RZQ�SK\VLRJQRP\�IODVK�E\�
�%HQMDPLQ�������S������

,Q�OLJKW�RI�:DOWHU�%HQMDPLQ
V�FRQVLGHUDWLRQV�DERXW�WKH�FLW\��ZKLFK�DUH�YHU\�FORVH�WR�WKRVH�PDGH�E\
6LHJIULHG�.UDFDXHU�������������DQG�\HDUV�HDUOLHU�E\�*HRUJ�6LPPHO���������PLUURUV�DQG
SKRWRJUDSK\��WRJHWKHU�ZLWK�PHDQV�RI�WUDQVSRUW��SXEOLF�OLJKWLQJ��DGYHUWLVLQJ��WKH�LOOXVWUDWHG�SUHVV�
FLQHPD��DPRQJ�RWKHUV��DUH�SDUW�RI�WKLV�GHQVH�QHWZRUN�RI�PHGLDWLRQV�WKDW�LQWHQVLI\�GDLO\�XUEDQ
H[SHULHQFH��$SSDUHQWO\�ZLWK�D�KLVWRULFDO�RULJLQ�WKDW�LV�HDVLHU�WR�GDWH�WKDQ�WKH�PLUURU��SKRWRJUDSK\
KDV�DOVR�XQGHUJRQH�D�VLPLODU�SDWK�RI�EDQDOLVDWLRQ��DV�KDV�DOVR�RFFXUUHG�ZLWK�RWKHU�W\SHV�RI
FRPPXQLFDWLRQ�PHGLD��WKDW��E\�WKH�HQG�RI�WKH���WK�FHQWXU\�KDG�EHFRPH�SDUW�RI�GDLO\�H[SHULHQFH�
6WDUWLQJ�ZLWK�WKH�ILUVW�LPDJH�FDSWXUHG�LQ�1L«SFH�1LF«SKRUH
V�WUHPEOLQJ�9LHZ�IURP�WKH�:LQGRZ��LQ
������SKRWRJUDSK\�EHJDQ�DV�D�XQLTXH��SUHFLRXV�DQG�UDUH�REMHFWހ��LW�LV�LPSRUWDQW�WR�UHPHPEHU�WKDW
WKH�GDJXHUUHRW\SH�ZDV�QRW�HYHQ�PHFKDQLFDOO\�UHSURGXFLEOH��DV�%HQMDPLQ�SRLQWV�LW��'DJXHUUH�SODWHV�
���HQMDPLQ��������S%��ފ\NHSW�LQ�FDVHV�OLNH�MHZHOOHUމ��ZHUH�RIWHQފDYHUDJHG����JROG�IUDQFV�D�SODWHމ���
,Q�WKH�WLPHV�RI�1DGDU
V�VWXGLR��SRUWUDLW�SKRWRJUDSK\�UHOLHG�RQމ�LQWHOOHFWXDO�FRQVFLRXVQHVVފ��)UHXQG�
������S������DQG�D�VWURQJމ�WHFKQLFDO�WUDLQLQJފ��%HQMDPLQ��������S��������7KH�'LVGHUL�FDUWHV�GH�YLVLWH
ZHUH�IROORZHG�E\�WKH�VSUHDG�RI�SKRWRJUDSKLF�VWXGLRV��ZLWK�WKHLU�WULFNV�DQG�DFFHVVRULHV��WKHLU
WHFKQLTXHV�RI�VWDJLQJ�DQG�WRXFKLQJ�XS��DV�ZHOO�DV�WKH�LQFUHDVLQJO\�WKLFN�SKRWRJUDSK�DOEXPV
PHQWLRQHG�E\�:DOWHU�%HQMDPLQ��������LQ�KLV6މ�KRUW�KLVWRU\�RI�SKRWRJUDSK\��7ފKLV�SDWK��DFFHOHUDWHG
E\�WKH���WK�FHQWXU\�.RGDNކV�KDSS\�PRPHQWV��ZRXOG�DWWDLQ�D�VXSHUDEXQGDQW�IRUP��D�FRQVWDQW�DQG
XELTXLWRXV�LPSXOVH�LQ�WKH���VW�FHQWXU\�ZLWK�PRELOH�SKRQH�FDPHUDV�DQG�VRFLDO�QHWZRUNV�VXFK�DV
,QVWDJUDP�DQG�)DFHERRN��/LVWHU�������������

2QH�RI�WKH�DVSHFWV�KLJKOLJKWHG�E\�6DELQH�0HOFKLRU�%RQQHW�LQ�7KH�PLUURU��D�KLVWRU\�LV�WKDW��DV

                             2 / 18



9LVWD
1R������������-DQXDU\���-XQH������_�KWWSV���GRL�RUJ����������YLVWD�����

GHPRQVWUDWHG�E\�WKH�P\WKV�RI�1DUFLVVXV�DQG�3HUVHXV��PDQNLQGކV�LQWHUHVW�LQ�VHHLQJ�LWV�RZQ
UHIOHFWLRQ�LV�D�NLQG�RI�KLVWRULFDO�LQYDULDEOH��ZKLFK�PHDQV�WKDW�LW�PDNHV�QR�VHQVH�WR�WDON�DERXW�D
EHIRUH�DQG�DIWHU�WKH�PLUURU��0HOFKLRU�%RQQHW�������������S�������3KRWRJUDSK\�LV�DOVR�OLQNHG�WR�WKLV
LPPHPRULDO�IDVFLQDWLRQ�ZLWK�WKH�UHIOHFWHG�LPDJH��DQG�RXU�SURSRVDO�LV�WR�WKLQN�DERXW�LW�LQ
FRQMXQFWLRQ�ZLWK�WKH�PLUURUV��WKHVHމ�SULPLWLYH�VSHFXODWLYH��PDFKLQHV��0LUDQGD��������S��������7KLV
LV�D�ZD\�RI�UHFRQVLGHULQJ�WKH�UROH�RI�WKH�LPDJLQDWLRQ��P\WK�DQG�OHJHQGV�LQ�WKH�FRQVWUXFWLRQ�RI�WKLV
PHGLXP�DV�ZHOO�DV�WR�FDVW�VRPH�LPSUHFLVLRQ�LQ�UHODWLRQ�WR�LWV�KLVWRULFDO�RULJLQ��7KH�SKRWRJUDSKLF
WHFKQLTXH�KDV�EHHQ�IUHTXHQWO\�OLQNHG�WR�WKH�7XULQ�6KURXG�DQG�ZDV�IRUHVHHQ�E\�7LSKDLJQH�GH�OD
5RFKH�ZLWK�VXUSULVLQJ�DFFXUDF\�LQ�KLV�QRYHO��*LSKDQWLH��SXEOLVKHG�LQ������

\RX�NQRZ��WKDW�UD\V�RI�OLJKW�UHIOHFWHG�IURP�GLIIHUHQW�ERGLHV�IRUP�SLFWXUHV��SDLQW�WKH�LPDJH
UHIOHFWHG�RQ�DOO�SROLVKHG�VXUIDFHV��IRU�H[DPSOH��RQ�WKH�UHWLQD�RI�WKH�H\H��RQ�ZDWHU��DQG�RQ
JODVV��7KH�VSLULWV�KDYH�VRXJKW�WR�IL[�WKHVH�IOHHWLQJ�LPDJHV��WKH\�KDYH�PDGH�D�VXEWOH�PDWWHU
E\�PHDQV�RI�ZKLFK�D�SLFWXUH�LV�IRUPHG�LQ�WKH�WZLQNOLQJ�RI�DQ�H\H��7KH\�FRDW�D�SLHFH�RI
FDQYDV�ZLWK�WKLV�PDWWHU��DQG�SODFH�LW�LQ�IURQW�RI�WKH�REMHFW�WR�EH�WDNHQ��7KH�ILUVW�HIIHFW�RI�WKLV
FORWK�LV�VLPLODU�WR�WKDW�RI�D�PLUURU��EXW�E\�PHDQV�RI�LWV�YLVFRXV�QDWXUH�WKH�SUHSDUHG�FDQYDV�
DV�LV�QRW�WKH�FDVH�ZLWK�WKH�PLUURU��UHWDLQV�D�IDFVLPLOH�RI�WKH�LPDJH��7KH�PLUURU�UHSUHVHQWV
LPDJHV�IDLWKIXOO\��EXW�UHWDLQV�QRQH��RXU�FDQYDV�UHIOHFWV�WKHP�QR�OHVV�IDLWKIXOO\��EXW�UHWDLQV
WKHP�DOO��7KLV�LPSUHVVLRQ�RI�WKH�LPDJH�LV�LQVWDQWDQHRXV��7KH�FDQYDV�LV�WKHQ�UHPRYHG�DQG
GHSRVLWHG�LQ�D�GDUN�SODFH��$Q�KRXU�ODWHU�WKH�LPSUHVVLRQ�LV�GU\��DQG�\RX�KDYH�D�SLFWXUH�WKH
PRUH�SUHFLRXV�LQ�WKDW�QR�DUW�FDQ�LPLWDWH�LWV�WUXWKIXOQHVV�DQG�LW�FDQQRW�EH�GHVWUR\HG�E\�WLPH�
�7LSKDLJQH�GH�OD�5RFKH��������SS����������

,Q�DGGLWLRQ�WR�LWV�LPSRUWDQFH�IURP�D�KLVWRULFDO�SHUVSHFWLYH��WKH�SURSKHF\�PDGH�LQ�&KDUOHV�)UDQ©RLV
7LSKDLJQH�GH�OD�5RFKHކV�QRYHO�KDV�WKH�DGYDQWDJH�RI�EULQJLQJ�WRJHWKHU�WKH�WZR�FHQWUDO�HOHPHQWV�RI
WKLV�DUWLFOHހ��SKRWRJUDSK\�DQG�PLUURUVހ��DQG�FDOOV�RXU�DWWHQWLRQ�WR�WKH�OLQHV�RI�DIILQLW\�DQG
GLYHUJHQFH��FRQWLQXLW\�DQG�UXSWXUH�EHWZHHQ�WKH�VSHFXODU�LPDJH�DQG�WKH�SKRWRJUDSKLF�LPDJH��ZKRVH
XQGHUVWDQGLQJ�LV�ODUJHO\�LQVSLUHG�E\�VR�FDOOHG�GLVFRXUVHV�RIމ�LQGH[�DQG�UHIHUHQFHފ��'XERLV�
�����������S�������3KRWRJUDSK\�DQG�PLUURUV�DUH��LQ�RXU�YLHZ��GXDOO\�GHWHUPLQHG�E\�WKHLU�LQGLFDWLYH
FKDUDFWHULVWLFV�RI�FRQWLJXLW\��WR�WKH�H[WHQW�WKDW�ERWK�DUH�PDWHULDOO\�GHSHQGHQW�RQ�WKHLU�UHIHUHQWV�
EXW�DOVR�E\�WKHLU�LFRQLF�DVSHFWV�RI�VLPLODULW\��LQVRIDU�DV�WKHLU�DIILQLW\�ZLWK�WKH�UHIHUHQW�LV�HTXDOO\
PRWLYDWHG�E\�LWV�OLQN�RI�VLPLODULW\��LQ�RWKHU�ZRUGV��SKRWRJUDSK\�DQG�PLUURUV�QRW�RQO\�KDYH�DQ
LQWULQVLF�UHODWLRQVKLS�ZLWK�WKH�REMHFW�WKDW�WKH\�UHSURGXFH��WKH\�DOVR�KDYH�DQ�LQWLPDWH�DIILQLW\�ZLWK
WKH�DFWLRQ�RI�VHHLQJ�WKDW�WKH\�VLPXODWH�

,Q�WHUPV�RI�DIILQLWLHV��ZH�PXVW�ILUVW�RI�DOO�KLJKOLJKW�WKH�PLPHWLF�FKDUDFWHU�RI�WKH�VSHFXODU�LPDJH�DQG
WKH�SKRWRJUDSKLF�LPDJH��ZKLFK�EULQJV�WKHP�FORVHU�WR�WKH�P\WK�RI�1DUFLVVXV��'XERLV������������
VLQFH�ERWK�FDUU\�YHULILDEOH��UHFRJQLVDEOH�DQG�VSHFWUDOމ�GRXEOHVފ�RI�UHDOLW\��,Q�HIIHFW��GLYHUJLQJ�IURP
5RODQG�%DUWKHVކ�ZHOO�NQRZQ�REVHUYDWLRQ��LW�LV�QHLWKHU�WKH�SKRWRJUDSK�QRU�WKH�PLUURU�WKDW�ZH
DFWXDOO\�VHH��LQ�ERWK�WKH�SKRWRJUDSKLF�LPDJH�DQG�WKH�VSHFXODU�LPDJHމ��WKH�UHIHUHQW�DGKHUHV�WR�WKH
VXUIDFHފ��%DUWKHV��������S�������7KLV�LV�ZKDW�5RVDOLQG�.UDXVV�FDOOV�WKHމ�HVVHQWLDOO\�GRXEOH�VLGHGQHVV
RI�SKRWRJUDSK\ފ��WKHމ�WUDQVSDUHQF\�RI�WKH�SKRWRJUDSKLF�QHJDWLYH��WKH�LQIRUPDWLRQ�RQ�ZKLFK��WKRXJK
UHYHUVHG�OHIW�DQG�ULJKW��LV�IXOO\�LQWHOOLJLEOH�IURP�ERWK�IURQW�DQG�EDFNފ��.UDXVV������E��SS����������,W
LV�WKH�FDSDFLW\�RI�SKRWRJUDSK\�DQG�PLUURUV�WR�GXSOLFDWH�WKH�JD]H�WKDW�DVVHUWV�WKHP�DV�SURVWKHVHV�RI
YLVLRQ��D�IXQFWLRQ�WKDW�ZDV�VXEVHTXHQWO\�DVVXPHG�E\�FLQHPD�DQG�WHOHYLVLRQ��7KH�YLVXDO�DFXLW\�RI
SKRWRJUDSK\�DQG�PLUURUV�DUH�WKHUHIRUH�FRPSDUDEOH�WR�WKH�FXUWDLQ�WKDW�ZDV�VR�SHUIHFWO\�SDLQWHG�E\
3DUUKDVLRV�LW�OHG�=HX[LV�WR�DVN�KLP�LPSDWLHQWO\�WR�UHPRYH�LW��VR�WKDW�KH�FRXOG�VHH�WKH�SDLQWLQJ
EHKLQG��7KLQNLQJ�RI�D�EULHI�HVVD\�E\�9LO«P�)OXVVHU�GHGLFDWHG�WR�WKH�PLUURU��ZH�PLJKW�VD\�WKDW��LQ�D
ILJXUDWLYH�VHQVH��WKLV�LV�WKH�TXDOLW\�WKDW�XQLWHV�D�SKRWRJUDSK�ZLWK�WKH�UHIOHFWLQJ�IDFH�RI�WKH�PLUURU�
LQ�RWKHU�ZRUGV��ZLWK�LWV�IURQW�VLGH��)OXVVHU��������S������

,Q�WHUPV�RI�WKH�GLYHUJHQFHV�EHWZHHQ�SKRWRJUDSK\�DQG�PLUURUV��ZH�PXVW�KLJKOLJKW�WKH�RSSRVLWLRQ
EHWZHHQ�WKH�IOHHWLQJ�DQG�LPSHUPDQHQW�FKDUDFWHU�RI�WKH�UHIOHFWLRQ�LQ�WKH�PLUURU�DQG�WKH�IL[HG�DQG
GXUDEOH�QDWXUH�RI�WKH�SKRWRJUDSKLF�LPDJH��ZKLFK�EULQJV�LW�FORVHU�WR�WKH�P\WK�RI�0HGXVD��'XERLV�
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������������,W�LV�GXH�WR�WKLV�FKDUDFWHULVWLF�WKDW�SKRWRJUDSK\�LV�NQRZQ�DV�Dމ�PLUURU�ZLWK�D�PHPRU\ފ�
DFFRUGLQJ�WR�WKH�GHILQLWLRQ�WKDW�2OLYHU�:LOOLDP�+ROPHV�IDPRXVO\�DWWULEXWHG�WR�LW�LQ�������+ROPHV�
�������8PEHUWR�(FR��LQ�DQ�HVVD\�SXEOLVKHG�LQ����LQ�ZKLFK�KH�GHVFULEHG�SKRWRJUDSK\�DV�Dހ���
ހ������(FR��������S���IUDPLQJފLURQމ�FR��������S������DQG�GUHZ�DWWHQWLRQ�WR�LWV)��ފIUHH]LQJ�PLUURUމ
GHPRQVWUDWHV��WKURXJK�WKH�GHVFULSWLRQ�RI�WKH�K\SRWKHWLFDO�DQG�VRPHZKDW�DQHFGRWDO�VLWXDWLRQ�RI
VRPHRQH�ZKR�VHQGV�KLV�PLUURU�DV�LI�KH�ZHUH�VHQGLQJ�KLV�RZQ�SRUWUDLW���WKHމ�IRUJRWWHQފ�GLPHQVLRQ�RI
WKH�PLUURU��WKDW�LV�LWV�TXDOLW\�DV�D�PHPRU\OHVV�LPDJH�ZKLFK�GLVWLQJXLVKHV�LW�IURP�WKH�SKRWRJUDSKLF�
FLQHPDWRJUDSKLF�DQG�WHOHYLVLRQ�LPDJH��,W�LV�WKLV�SURGXFWLYH�FDSDFLW\�RI�SKRWRJUDSK\��ZKLFK�DIILUPV
LW�DV�D�SURVWKHVLV�RI�PHPRU\��DOVR�UHIHUUHG�E\�0DULD�$XJXVWD�%DER��ZKHQ�GLVFXVVLQJ�RSHUDWLRQV�RI
UHWHQWLRQ��UHJLVWUDWLRQ��DQG�IL[DWLRQ��ZKLFK��LQ�SKRWRJUDSK\��DV�LQ�FLQHPD�DQG�WHOHYLVLRQ��DXWRQRPLVH
WKH�VSHFXODU�LPDJH��%DER��������S�������5HIHUULQJ�DJDLQ�WR�)OXVVHU
V�HVVD\�GHGLFDWHG�WR�WKH�PLUURU�
ZH�ZRXOG�VD\��E\�DQDORJ\��WKDW�WKLV�DXWRQRPRXV�TXDOLW\�UHVLGHV�PHWDSKRULFDOO\�LQVLGH�WKH�PLUURU��LQ
WKHމ�JUH\�PDWWHU�RI�WKH�VLOYHU�QLWUDWHފ��)OXVVHU��������S�������IURP�ZKLFK�-DSDQHVH�LQYHQWHG��PDJLF
PLUURUV���D�WHFKQLTXH�VRPHWLPHV�LQFOXGHG�LQ�PDQXDOV�RI�WULFN�SKRWRJUDSK\�RI�WKH�ODWH���WK�FHQWXU\
�+RSNLQV��������S�������WR�ZKLFK�ZH�ZLOO�RIWHQ�UHIHU�LQ�WKLV�DUWLFOH�

5HIOHFWLQJ�RQ�SKRWRJUDSK\�IURP�WKH�SHUVSHFWLYH�RI�WKH�PLUURU��IURP�LWV�IURQW�DQG�EDFN�VLGH��DOORZV
XV�WR�WKLQN�RI�SKRWRJUDSK\�DQG�PHGLD��LQ�JHQHUDO��DV�KHWHURWRSLF�VSDFHV��WR�UHVXPH�D�FRQFHSW
SURSRVHG�E\�WKH�)UHQFK�SKLORVRSKHU��0LFKHO�)RXFDXOW�������������LQ�KLV�HVVD\މ�(VSD©RV�RXWURV���,Q
WKLV�HVVD\��WKH�PLUURU�LV�WKH�ILUVW�H[DPSOH�WKDW�KH�SUHVHQWV�RI�KHWHURWRSLD��)RXFDXOW�VWDWHV�WKDW�WKH
PLUURU�DOORZV�VRPHRQH�WR�ORRN�DW�WKHPVHOYHV�UHIOHFWHG�LQ�D�UHDO�VXUIDFH��ZLWK�D�PDWHULDO�H[LVWHQFH�
DQG�D�FRQFUHWH�FRQQHFWLRQ�WR�WKHLU�ERG\��DW�WKH�VDPH�WLPH�DOORZV�WKHP�WR�LPDJLQH�WKHPVHOYHV�LQ�DQ
XQUHDO�GLPHQVLRQ��ZKRVH�H[LVWHQFH�LV�YLUWXDO�DQG�ZKRVH�IXQFWLRQ�LQ�UHODWLRQ�WR�WKHLU�ERG\�LV�WKDW�RI
WKH�GRXEOH���7KLV�SDVVDJH��ZKLFK�LQHYLWDEO\�HYRNHV�/DFDQ
V�IDPRXV�WKHRU\�RI�WKH�PLUURU�VWDJH
�/DFDQ���������DQG�ZKLFK��LQ�RXU�YLHZ��PXVW�EH�UHFDOOHG�LQ�RUGHU�WR�WKLQN�RI�ERWK�WKH�VSHFXODU�LPDJH
DQG�WKH�SKRWRJUDSKLF�LPDJH��FDQ�VWLOO�EH�UHUHDG�EDVHG�RQ�RWKHU�FKDUDFWHULVWLFV�RI�WKH�KHWHURWRSLF
VSDFH�WLPHV�VXJJHVWHG�E\�0LFKHO�)RXFDXOW�DW�WKH�HQG�RI�KLV�WH[W��)RXFDXOW�������������SS�
����������5HJDUGOHVV�RI�WKHLU�FDSDFLW\�IRU�LQVFULSWLRQ��UHJLVWUDWLRQ�DQG�UHWHQWLRQ��ZKLFK�GLVWLQJXLVK
WKHP��PLUURUV�DQG�SKRWRJUDSK\�DUH��LQ�HIIHFW��H[FOXVLYHO\�KXPDQ�FRQVWUXFWLRQV��EDVHG�RQ
FDOFXODWLRQ��RUGHULQJ�DQG�UHDVRQ��%XW�DW�WKH�VDPH�WLPH�WKH\�DUH�WKH�SURGXFW�RI�WKH�GUHDP��WKH
LQILQLWH�DQG�WKH�DGYHQWXUH��KDYLQJ�WKLV�SULYLOHJHG�FDSDFLW\�ZKLFK�)RXFDXOW�������������DWWULEXWHV�WR
KHWHURWRSLDVހ��WR�GHPRQVWUDWH�WKH�UHYHUVLELOLW\�EHWZHHQ�WKH�UHDO�DQG�WKH�LPDJLQDU\��DQG�ILQDOO\�WR
WXUQ�DURXQG�DOO�NLQGV�RI�GLYLVLRQV��GLFKRWRPLHV�DQG�FRPSDUWPHQWV��WKURXJK�ZKLFK�KXPDQV�DQG
ODQJXDJH�VHHN�WR�RUGHU�WKH�GLVRUGHUHG��WLG\�ZKDW�LV�PHVV\��DQG�JLYH�IRUP�WR�WKH�IRUPOHVV
�O
LQIRUPH���WR�XVH�D�WHUP�SURSRVHG�E\�*HRUJHV�%DWDLOOH�DQG�UHWKRXJKW�E\�5RVDOLQG�.UDXVV������E�
LQ�UHODWLRQ�WR�VXUUHDOLVW�SKRWRJUDSK\��:H�ZLOO�UHWXUQ�WR�WKH�FRQFHSW�RI�IRUPOHVV�DW�WKH�HQG�RI�WKLV
DUWLFOH�

��0LUURUV��UHIOHFWLRQV�DQG�GRXEOHV�LQ�WKH�KLVWRU\�RI
SKRWRJUDSK\��
,Q�DGGLWLRQ�WR�WKHVH�UHIOHFWLRQV�RQ�WKH�FORVH�UHODWLRQVKLS�EHWZHHQ�WKH�VSHFXODU�LPDJH�DQG�WKH
SKRWRJUDSKLF�LPDJH��LW�LV�LPSRUWDQW�WR�SRLQW�RXW��DV�&UDLJ�2ZHQV�QRWHV��WKHމ�UHFXUUHQFH�RI�WKH
PLUURU�LQ�SKRWRJUDSK\�WKURXJKRXW�WKH�KLVWRU\�RI�WKLV�PHGLXPފ��2ZHQV��������S�������'LIIHUHQW
KLVWRULDQV�UHIHU�WR�WKH�SKRWRJUDSKV�RI�/DG\�&OHPHQWLQD�+DZDUGHQ�WDNHQ�GXULQJ�WKH�����V�DQG
����V�DV�WKRVH�WKDW��IRU�WKH�ILUVW�WLPH��H[SORUHG�WKH�WKHPH�RI�WKH�PLUURU��UHIOHFWLRQ�DQG�JOD]HG
VXUIDFHV�LQ�SKRWRJUDSKLF�SRUWUDLWV��+HQLVFK�	�+HQLVFK��������S������2ZHQV��������S������,Q�WKH
SRUWUDLWV�NHSW�LQ�WKH�DOEXPV�RI�WKH�+DZDUGHQ�IDPLO\��ZKLFK�WRGD\�DUH�LQFOXGHG�LQ�WKH�9LFWRULD�	
$OEHUW�0XVHXPކV�FROOHFWLRQ�DQG�ZKLFK�VRPHWLPHV�ZHUH�UHFRUGHG�ZLWK�D�VWHUHRVFRSLF�FDPHUD��WKH
(QJOLVK�DULVWRFUDW�H[SORUHG�WKH�LGHD�RI�WKH�GRXEOH�WKURXJK�FRXQWOHVV�GHYLFHV��VXFK�DV�VKDGRZV�
IUDPHV��ZLQGRZV�DQG�JOD]HG�DQG�WUDQVSDUHQW�VXUIDFHV��EXW�DERYH�DOO�E\�XVLQJ�PLUURUV��,Q�WKHVH
SRUWUDLWV�SURGXFHG�LQ�WKH�DULVWRFUDWLF�IDPLO\ކV�KRPH�HQYLURQPHQW��WKHLU�WHHQDJH�GDXJKWHUV
&OHPHQWLQD��,VDEHOOD�DQG�)ORUHQFH��ZHDULQJ�HOHJDQW�GUHVVHV��VWUHWFKHG�RXW�RYHU�WKH�UHIOHFWLYH
VXUIDFH�RI�WKH�PLUURUV��DOORZLQJ�WKHLU�UHIOHFWLRQV�WR�RSHQ�XS�D�GLIIHUHQW�SHUVSHFWLYH�RQ�WKHLU
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VHGXFWLYH�SRVHV�DQG�FUHDWLQJ�D�FRPSOH[�YLVLRQ��0LUURUV��ZKLFK�DOVR�FDXVH�OXPLQRXV�HIIHFWV�LQ�WKHVH
SRUWUDLWV��DUH�XQGRXEWHGO\�RQH�RI�WKH�PDLQ�GUHDPOLNH�GHYLFHV�RI�WKHVH�SRUWUDLWV��WKDW�&DURO�0DYRU
�������S������GHVFULEHV�DV�IROORZV��UHYHULHމ��GUHDP��YLVLRQ��LOOXVLRQ��IDQF\��ILJPHQW��IDQWDV\ފ�

,I�WKH�KLVWRULFDO�LQWHUVHFWLRQ�EHWZHHQ�SKRWRJUDSK\�DQG�PLUURUV�WDNHV�XV�EDFN�WR�/DG\�&OHPHQWLQD
+DZDUGHQ
V�VWDJHG�SRUWUDLWV�LQ�WKH�HOHJDQW�LQWHULRU�RI�KHU�/RQGRQ�KRPH��LQ�WKH�PLG���WK�FHQWXU\��LQ
6RXWK�.HQVLQJWRQ��WKH�UHIOHFWLRQV�RQ�WKH�IDFDGHV�DQG�JODVV�VXUIDFHV�RI�WKH�EXLOGLQJV�RI�WKH�FLW\�RI
3DULV��DV�H[HPSODULO\�UHFRUGHG�E\�(XJªQH�$WJHW�DQG�E\�VXUUHDOLVW�SKRWRJUDSKHUV�LQ�WKH�HDUO\
GHFDGHV�RI�WKH���WK�FHQWXU\��DUH�DOVR�SDUW�RI�WKLV�UHWURVSHFWLYH�HIIRUW��$V�&O«PHQW�&KªURX[�KDV
SRLQWHG�RXW��EDVHG�RQ�DQDO\VLV�RI�SKRWRJUDSKV�RI�VKRS�ZLQGRZV�WDNHQ�LQ�3DULV�LQ�WKH�HDUO\�GHFDGHV
RI�WKH���WK�FHQWXU\��LQ�WKLV�SHULRG��SKRWRJUDSKLF�SUDFWLFHV��ZKHWKHU�DQRQ\PRXV�DQG�FRPPHUFLDO��RU
DUWLVWLF�DQG�H[SHULPHQWDO��HQFRXQWHUHG�DQ�RYHUDEXQGDQFH�RI�JOD]HG�DQG�PLUURUHG�VXUIDFHV�WKDW
ZHUH�DQDO\VHG�E\�%HQMDPLQ�DQG�RWKHU�KLVWRULDQV�RI�WKH�WLPH��DQG�ZKRVH�UHIOHFWLYH�HIIHFWV��PRUH
DFFLGHQWDO�RU�LQWHQWLRQDO��PRUH�GLVFUHHW�RU�RVWHQWDWLRXV��IXQFWLRQHG�DVމ�QDWXUDO�SKRWRPRQWDJHVފ��WR
XVH�WKH�H[SUHVVLRQ�RI�/LVHWWH�0RGHO��&K«URX[��������S��������(XJªQH�$WJHW�SURGXFHG�D�VHW�RI
SKRWRJUDSKV�LQ�WKH�ILUVW�WKUHH�GHFDGHV�RI�WKH���WK�FHQWXU\��LQ�ZKLFK�WKH�UHFXUULQJ�JOD]HG�DQG
PLUURUHG�VXUIDFHV�RI�WKH�IDFDGHV�RI�3DULV��LQ�DGGLWLRQ�WR�WKH�GHFRUDWLYH�DQG�RUQDWH�PLUURUV�LQVLGH
WKH�EXLOGLQJV��VHHP�WR�H[DFHUEDWH�WKLV�ODE\ULQWKLQH�H[SHULHQFH�RI�HPSWLQHVV��RI�WKHމ�GLVDSSHDUHGފ
DQG�WKHމ�KLGGHQފ��D�TXDOLW\�WKDW�WKH�*HUPDQ�SKLORVRSKHU��:DOWHU�%HQMDPLQ��DVVRFLDWHG�ZLWK�WKH
FOLFK«V�RI�WKH�3DULVLDQ�SKRWRJUDSKHU��%HQMDPLQ��������SS�����������

0LUURU�JDPHV�DQG�WKH�HIIHFWV�RI�UHIOHFWLRQV�DUH�UHFXUUHQW�DQG�V\VWHPDWLF�LQ�$WJHWކV�LPDJHV�
LQFOXGLQJ�KLV�IDPRXV�SKRWRJUDSK�WDNHQ�LQ�������RI�WKH�IDFDGH�RI�WKH�DQWLTXHV�VWRUH��LQ�ZKLFK�KLV
SURILOH�DQG�WULSRG�DUH�UHIOHFWHG�ZLWK�UHPDUNDEOH�VKDUSQHVV��WKH�PLUURU�RI�RQH�RI�WKH�URRPV�RI�WKH
+RWHO�0DWLJQRQ��ZKHUH�WKH�FDUSHWV�DQG�DUPFKDLUV�DQG�VRIDV�SURWHFWHG�ZLWK�SDWWHUQHG�FORWKV�DUH
UHIOHFWHG��WDNHQ�LQ�������DQG�WKH�HTXDOO\�IDPRXV�SKRWRJUDSK�RI�WKH�IDFDGH�RI�WKH�&DEDUHW�7DPERXU�
WDNHQ�LQ�������ZKHUH�WZR�KXPDQ�IDFHV�LQWHUVHFW�ZLWK�WKH�UHIOHFWLRQ�RI�WKH�WULSRG�DQG�WKH�VLOKRXHWWH
RI�$WJHW�KLPVHOI��,Q�WKH�ODWH�����V�$WJHW�WRRN�SLFWXUHV�RI�PLUURUHG�VKRS�ZLQGRZV�LQ�WKH�$YHQXH�GHV
*REHOLQV�ZKHUH�WKH�VN\��EUDQFKHV�RI�WUHHV�RU�WKH�WULSRG�DUH�UHIOHFWHG��DQG�ZKRVH�UHFRUGLQJ�&KªURX[
�������S�������VXJJHVWV�ZDV�SHUKDSV�DOUHDG\�LQWHQGHG�WR�EH�DGDSWHG�WR�WKH�VXUUHDOLVW�WDVWH�DQG�D
UHPDUNDEOH�KHWHURJHQLW\��$OWKRXJK�ZH�FDQQRW�GHYHORS�WKLV�WKHPH�IXUWKHU�ZLWKLQ�WKH�IUDPHZRUN�RI
WKLV�DUWLFOH��D�ZLGH�YDULHW\�RI�FLUFXPVWDQFHV�FKDUDFWHULVH�$WJHWކV�SKRWRJUDSKV�DQG�WKH�KHWHURJHQHLW\
RIމ�XWLOLW\�UHJLPHVފ�WKDW�JXLGHG�WKHLU�DEXQGDQW�DQG�GLVSDUDWH�SURGXFWLRQ��ZKHWKHU�DGYHUWLVLQJ�
FRPPHUFLDO��GRFXPHQWDU\��DUFKLYDO�DQG�RU�DUWLVWLF���DV�KDV�EHHQ�H[SODLQHG�LQ�WKH�EULOOLDQW�DQDO\VHV
E\�5RVDOLQG�.UDXVV��������������$ELJDLO�6RORPRQ�*RGHDX��������DQG�&OªPHQW�&K«URX[��������
,QGHHG��LW�LV�DQ�XQGRXEWDEOH�IDFW�WKDW�WKH�HQFRXQWHU�EHWZHHQ�SKRWRJUDSK\�DQG�PLUURUV�LQ�$WJHW
V
SKRWRJUDSKV��ZKLFK�KDV�LQWULJXHG�VHYHUDO�REVHUYHUV�DQG�LQVSLUHG�D�ZLGH�YDULHW\�RI�VSHFXODWLRQV�
DVVXPSWLRQV�DQG�H[WUDSRODWLRQV��PDNHV�KLV�FRUSXV�RI�LPDJHV�DQ�LQHYLWDEOH�UHIHUHQFH�LQ�WKH�FRQWH[W
RI�WKLV�DUWLFOH�

,I�ZH�FDQ�DOUHDG\�UHFRJQLVH�WKDW�WKH�HQWKXVLDVP�RI�WKH�VXUUHDOLVWV�IRU�$WJHW
V�SKRWRJUDSKV�DQG�IRU
WKLV�GLVSDUDWH�FDWHJRU\�RIމ�ZLQGRZ�VKRSSLQJފ�LQ�3DULV�LQ�WKH�HDUO\�GHFDGHV�RI�WKH���WK�FHQWXU\�
UHIHUUHG�WR�E\�&OªPHQW�&KªURX[���������ZDV�D�V\PSWRP�RI�WKH�LPSRUWDQFH�RI�WKH�ILJXUH�RI�WKH
GRXEOH�DQG�RI�UHIOHFWLRQ�IRU�WKH�VXUUHDOLVW�PRYHPHQW�OHG�E\�$QGU«�%UHWRQ��LW�ZRXOG��RI�FRXUVH��EH
UHGXFWLYH�WR�VXP�XS�WKLV�LPSRUWDQFH�RQ�WKH�EDVLV�RI�VXFK�V\PSDWKLHV��,Q�IDFW��DV�GHPRQVWUDWHG�E\
5RVDOLQG�.UDXVV��LQ�DW�OHDVW�WKUHH�HVVD\V�SXEOLVKHG�LQ�WKH�����V��.UDXVV������������D������E��
GHGLFDWHG�WR�VXUUHDOLVW�SKRWRJUDSKLF�SUDFWLFHV��WKHUH�ZHUH�VHYHUDO�SKRWRJUDSKHUV�OLQNHG�WR�WKLV
PRYHPHQW��ZKR�PDGH�XVH�RI�PLUURU�HIIHFWV�DQGމ�HQ�DE\PHފ�VWUXFWXUH��DIILUPLQJ�WKH�GRXEOH�LQ
VXUUHDOLVW�SKRWRJUDSK\�DV�Dމ�VWUXFWXUDO�SULQFLSOH��ERWK�IRUPDO�DQG�WKHPDWLFފ��.UDXVV������E��S������
$PRQJ�WKH�YDULRXV�SKRWRJUDSKLF�SURFHGXUHV�WKDW�.UDXVV�UHIHUV�WR��ZH�DUH�SDUWLFXODUO\�LQWHUHVWHG�LQ
WKRVH�WKDW��DFFRUGLQJ�WR�WKH�DXWKRU��SUHVHUYH�WKH�FRQWLQXLW\�RI�WKH�SKRWRJUDSKLF�FRQWDFW�VKHHW�
FRQYXOVLQJމ�WKH�UHDOLW\�IURP�ZLWKLQފ��.UDXVV������D��S������DQG�H[SORULQJ�WKHމ�GRXEOLQJފ�SURFHGXUH
�.UDXVV������D��S������WKURXJK�SURFHVVHV�VXFK�DV�GRXEOH�H[SRVXUH��FRPELQDWLRQ�SULQWLQJ�RU�WKH�XVH
RI�PLUURUHG�VXUIDFHV�
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,Q�DGGLWLRQ�WR�WKH�SKRWRJUDSKLF�SRUWUDLWV�RI�5DRXO�8EDF�DQG�0DXULFH�7DEDUG�WKDW�.UDXVV�FLWHG�DV�DQ
H[SUHVVLYH�H[DPSOH�RI�WKHމ�ODE\ULQWKLQH�GRXEOLQJފ�DQG�WKHމ�SOD\�RI�UHIOHFWLRQފ��.UDXVV������E��S�
�����ZH�ZRXOG�LQFOXGH�LQ�WKLV�LPSUHFLVH�DQG�KHWHURJHQHRXV�JDOOHU\�RI�VXUUHDOLVWLF�PLUURU
SKRWRJUDSKV��$QGU«�.HUW«V]ކV�VHULHV��'LVWRUWLRQV��EULHIO\�PHQWLRQHG�E\�.UDXVV��7KLV�VHULHV�ZDV
SURGXFHG�LQ�WKH�����V�IRU�6RXULUH��D�SRSXODU�)UHQFK�ZRPHQކV�PDJD]LQH��XVLQJ�WZR�GLVWRUWLQJ
PLUURUV�IURP�ROG�DPXVHPHQW�SDUNV�WKDW�.HUW«V]�KDG�UHQWHG�IRU�WKLV�SXUSRVH��.HUWHV]��TXRWHG�LQ
*DLOODUG����
UDVVDL%މ�����V�IDVFLQDWLRQ�ZLWK�PLUURUVފ�LV�DQRWKHU�LPSRUWDQW�H[DPSOH��LQ�DQ�DUWLFOH
HQWLWOHG3މ�KRWRJUDSK\�HQ�DE\PHފ��&UDLJ�2ZHQV�UHIHUV�WR�WKH�SKRWRJUDSKV�WDNHQ�DW�WKH�%DO�GHV
4XDWUH�6DLVRQV��LQ�WKH�UXH�GH�/DSSH��LQ�3DULV�LQ�WKH�����V�E\�WKH�+XQJDULDQ�SKRWRJUDSKHU�ZKR�ZDV
FORVH�WR�WKH�VXUUHDOLVW�PRYHPHQW��2ZHQV�LGHQWLILHV�DW�OHDVW�WKUHH�W\SHV�RIމ�UHGXSOLFDWLRQVފ��KH�VD\V
WKDW�WKHVH�LPDJHV�DUH�WULDGLFDOO\�VWUXFWXUHG�WKURXJK�SKRWRJUDSK\��WKH�PLUURU�DQG�WKH�RWKHU��2ZHQV�
������S�������)LQDOO\��DV�*HQ�'R\�SRLQWV�RXW��&ODXGH�&DKXQކV�VHOI�SRUWUDLWV��ZKRVH�IOLUWDWLRQV�ZLWK
WKH�VXUUHDOLVW�PRYHPHQW�DUH�ZLGHO\�NQRZQ��ZLWK�WKH�UHIOHFWLRQ�RI�KHU�IDFH�DSSHDULQJ�LQ�D�PLUURU�RU
HPHUJLQJ�XQGXODWLQJ�LQ�D�EHOO�MDU��DOORZ�WKH�PLUURU�WR�HQGRZ�YLVLELOLW\�WR�YDULRXV�GLIIHUHQW
SDUDGR[HV�FRQFHSWXDOLVHG�WKURXJK�WKHމ��ZHUHފLQVLGH�RXWVLGH��PH�RWKHU��SUHVHQFH�DEVHQFHމ�
PHGLDWLQJ�VXUIDFH�RI�WKH�PLUURUފ��'R\��������S������

7KLV�DUWLFOH�LV�QHLWKHU�DERXW�WKH�SRUWUDLWV�RI�/DG\�&OHPHQWLQD�+DZDUGHQ�QRU�WKH�UHIOHFWLRQV�LQ�WKH
ZLQGRZV�RI�3DULV�E\�(XJªQH�$WJHW��RU�HYHQ�WKH�SUROLILF�SURGXFWLRQ�RI�VXUUHDOLVW�SKRWRJUDSKV
LQYROYLQJ�PLUURUV��7KLV�ODWWHU�JURXS�LV�FOHDUO\�WKH�RQH�ZKLFK�PDLQWDLQV�D�PRUH�HYLGHQW�DIILQLW\�ZLWK
WKH�SOD\IXO�DQG�UHFUHDWLRQDO�SUDFWLFHV�RI�WKH�HDUO\���WK�FHQWXU\��DV�LQGHHG�KDV�EHHQ�H[KDXVWLYHO\
VKRZQ�E\�&O«PHQW�&KªURX[���������6SHFLILFDOO\��WKH�VXEMHFW�DQDO\VHG�LQ�WKLV�DUWLFOH�DUH�WKH�SRSXODU
WULFN�SKRWRJUDSKV�WDNHQ�E\�DPDWHXU�SKRWRJUDSKHUV��FRPPHUFLDO�SKRWRJUDSKLF�VWXGLRV�DQG
DPEXODQW�SKRWRJUDSKHUV�DW�IXQIDLUV�DQG�DPXVHPHQW�SDUNV�ZKR��LQ�WKH�ODWH���WK�FHQWXU\�DQG�HDUO\
��WK�FHQWXU\�XVHG�PLUURUV�DQG�WKH�GRXEOLQJ�HIIHFW�LQ�WKHLU�SKRWRJUDSKLF�SRUWUDLWV��7KHVH�SRUWUDLWV�
PRVW�RI�ZKLFK�DUH�DQRQ\PRXV��EHORQJ�WR�WKH�YDVW�FDWHJRU\�WKDW�ZH�FRXOG�FDOO�WULFN�SKRWRJUDSK\
�IRWRJUDILD�UHFUHDWLYD��LQ�3RUWXJXHVH���7KH�$QJOR�6D[RQ�WHUP�RULJLQDWHV�IURP�)UHQFK�PDQXDOV�IRU
DPDWHXU�SKRWRJUDSKHUV�VXFK�DV�/HV�UHFU«DWLRQV�SKRWRJUDSKLTXHV��3KRWRJUDSKLF�UHFUHDWLRQV��E\
$OEHUW�%HUJHUHW�DQG�)HOL[�'URXLQ���������/D�SKRWRJUDSKLH�UHFU«DWLYH�HW�IDQWDLVLVLVWH��5HFUHDWLRQDO
DQG�ZKLPVLFDO�SKRWRJUDSK\��E\�&KDUOHV�&KDSORW��������DQG�KDV�UHFHQWO\�EHHQ�UHFRYHUHG�E\�DUW
KLVWRULDQV�VXFK�DV�&O«PHQW�&KªURX[���������:H�XQGHUVWDQG�WKLV�FRQFHSW�LQ�D�EURDG�VHQVH��PDWFKLQJ
LW�WR�WKH�SKRWRJUDSKLF�WULFNV�WKDW�ZHUH�GLVVHPLQDWHG�LQ�WKH�SLFWXUH�SRVWFDUGV��LOOXVWUDWHG�SUHVV�
PDQXDOV�IRU�DPDWHXU�SKRWRJUDSKHUV�DQG�DOEXPV��ZKLFK��LQ�WKH�ILQDO�GHFDGHV�RI�WKH���WK�FHQWXU\
DQG�HDUO\���WK�FHQWXU\��XVHG�FKHPLFDO�UHWRXFKLQJ��RSWLFDO�PDQLSXODWLRQ�DQG�VWDJLQJ��ZKHWKHU
SURGXFHG�E\�DPDWHXU�SKRWRJUDSKHUV�LQ�D�GRPHVWLF�FRQWH[W��E\�FRPPHUFLDO�SKRWRJUDSKHUV�LQ�D
VWXGLR��RU�E\�DPEXODQW�SKRWRJUDSKHUV�DW�IXQIDLUV�DQG�DPXVHPHQW�SDUNV��&RUUHLD��������

$PRQJVW�WKH�PDQ\�WULFNV�XVHG�LQ�WULFN�SKRWRJUDSK\��LQ�WKH�ODWH���WK�FHQWXU\�DQG�HDUO\���WK�FHQWXU\�
WKH�GRXEOH�RU�PXOWLSOH�SRUWUDLWV��XVLQJ�SKRWRPRQWDJH��DUH�FHUWDLQO\�RQH�RI�WKH�ROGHVW�DQG�PRVW
UHFXUULQJ�DUWLILFHV��ZKRVH�WHFKQLTXH�LV�GLGDFWLFDOO\�H[SODLQHG�LQ�WKH�PDQXDOV�DQG�SHULRGLFDO
SXEOLFDWLRQV�RI�WULFN�SKRWRJUDSK\�E\�DPDWHXU�SKRWRJUDSKHUV��SXEOLVKHG�DW�WKH�WXUQ�RI�WKH�FHQWXU\
�%HUJHUHW�	�'URXLQ��������S�������6FKQDXVV�������������S������:RRGEXU\�������������S��������7KH
SRSXODULW\�RI�WKLV�GRXEOLQJ�H[HUFLVH��ZKLFK�WDNHV�XV�EDFN�WR�������LV�IRXQG�LQ�PDQ\�GLIIHUHQW
FRXQWULHV��+HQLVFK�	�+HQLVFK��������S�������,W�LV�WKXV�V\PSWRPDWLF�WR�UHFRJQLVH�WKDW�LQ�RQH�RI
*HRUJHV�0«OLªV
�IDQWDV\�VKRUW�ILOPV�HQWLWOHG�/H�SRUWUDLW�P\VW«ULHX[��7KH�P\VWHULRXV�SRUWUDLW��PDGH
LQ�������0«OLªV�GXSOLFDWHV�KLPVHOI�LQ�D�SKRWRJUDSKLF�SRUWUDLW��7KLQNLQJ�RI�WKLV�SUDFWLFH��WKHUH�DUH
FRXQWOHVV�IDPRXV�H[DPSOHV��ZKLFK�KDYH�DOUHDG\�EHHQ�VXEMHFW�WR�PDQ\�GLIIHUHQW�VWXGLHV�DQG
DQDO\VHV��WKH�GRXEOH�VHOI�SRUWUDLW�SURGXFHG�E\�2VFDU�*XVWDYH�5HMODQGHU��IURP�6ZHGHQ��GDWHG������
WLWOHG5*2މ���WKH�DUWLVW��SUHVHQWV�2*5��WKH�YROXQWHHUފ��+DVVQHU��������S������+HQLVFK�	�+HQLVFK�
������S�������WKH�GRXEOH�SRUWUDLW�RI�WKH�)UHQFKPDQ�&KDUOHV�'DYLG�:LQWHU�ZKR�JUHHWV�KLPVHOI�LQ
������)DEULV���������WKH�SKRWRJUDSK�RI�WKH�%UD]LOLDQ�HPSHURU�'RP�3HGUR�,,�WDONLQJ�WR�KLPVHOI�
SURGXFHG�E\�WKH�VWXGLR�&DUQHLUR�	�*DVSDU�LQ�������)DEULV��������S������/LVVRYVN\��������S������WKH
SRUWUDLWV�RI�WKH�&DQDGLDQ�+DQQDK�0D\QDUG�GULQNLQJ�WHD�ZLWK�KHUVHOI��SURGXFHG�LQ�WKH�����V
�5HLFKVWHLQ��������S�����:DWVRQ���������WKH�LQYHQWLYH�GRXEOH�SRUWUDLWV�RI�)UHQFK�HQJLQHHU�DQG
SKRWRJUDSKHU�+HQUL�5RJHU�LQ�D�ZLGH�DUUD\�RI�GLIIHUHQW�VLWXDWLRQV��VHUYLQJ�KLPVHOI�D�GULQN��OLJKWLQJ�D
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FLJDUHWWH��SOD\LQJ�GUDXJKWV�ZLWK�KLPVHOI���DQG�LQ�WKH�3RUWXJXHVH�FRQWH[W�WKH�GRXEOH�SRUWUDLWV�RI�WKH
DFWRU�7DERUGD��6RDUHV��������S������ޓ�,Q�IDFW��RQH�RI�WKH�ROGHVW�H[DPSOHV�RI�VXFK�WULFN
SKRWRJUDSK\��WR�ZKLFK�ZH�KDYH�KDG�DFFHVV��LV�D�YLVLWLQJ�FDUG�WKDW�UHSURGXFHG�WKH�3RUWXJXHVH�DFWRU�
)UDQFLVFR�$OYHV�GD�6LOYD�7DERUGD��ZKR�EHJV�IRU�PRQH\�IURP�KLPVHOI��WKDW�ZDV�SUHVXPDEO\�SURGXFHG
LQ�WKH�����V��)LJXUH�����(LWKHU�SURGXFHG�LQ�SKRWRJUDSKLF�VWXGLRV�RU�DW�KRPH��WKHVH�WULFN
SKRWRJUDSKV�DOZD\V�VKRZHG�DQG�LQGLYLGXDO�ZLWK�KLV�GRXEOH��DV�ZH�FDQ�VHH�LQ�WKH�IRXU�SKRWRJUDSKV
SURGXFHG�E\�WKH�3RUWXJXHVH�SKRWRJUDSKLF�VWXGLR��)RWR�$OLDQ©D��ZKRVH�FROOHFWLRQ�LV�QRZ�PDQDJHG
E\�WKH�0XVHX�GD�,PDJHP�LQ�%UDJD��,Q�WKH�VHW�RI�SRUWUDLWV�SURGXFHG�LQ�WKH�����V��WKDW�UHYHDO
UHPDUNDEOH�H[SHUWLVH�LQ�WHUPV�RI�WKHLU�H[HFXWLRQ�DQG�FDUHIXOO\�FUDIWHG�LOOXVLRQ��D�VPLOLQJ�\RXQJ�PDQ
SRLQWV�WR�KLPVHOI��D�PDQ�ZLWK�D�JUH\�PRXVWDFKH�DQG�D�KDW�OLJKWV�WKH�FLJDUHWWH�WKDW�KLV�GRXEOH�ZLOO
VPRNH��D�FKLOG�SOD\V�ZLWK�D�ERZ��DQG�D�PDQ�RQ�D�FKDLU�FDUHIXOO\�GHYRWHV�KLPVHOI�WR�WKH�SHGLFXUH�RI
KLV�GRXEOH��)LJXUH���������DQG����

)LJXUH����8QLGHQWLILHG�DXWKRU��7DERUGD�EHJV�IRU�PRQH\�IURP�7DERUGD��'RXEOH�SRUWUDLW�RI�WKH�DFWRU�7DERUGD��FLUFD������
&DUWH�GH�YLVLWH�IRUPDW�6RXUFH��1XQR�%RUJHV�$UD¼MR�&ROOHFWLRQ
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)LJXUH����$$/��������PRQWDJH��GRXEOH��F������������XQLGHQWLILHG�DXWKRU��%UDJD��F��������)RWR�$OLDQ©D�6RXUFH��0XVHX�GD
,PDJHP��%UDJD

)LJXUH����$$/��������)«OL[�&UX]��/DUJR�GRV�3HQHGRV��%UDJD��������)RWR�$OLDQ©D�6RXUFH��0XVHX�GD�,PDJHP��%UDJD
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)LJXUH����$$/������������������1HOVRQ�3HUHLUD��5XD�GH�6��9LFHQWH��%UDJD��)RWR�$OLDQ©D�6RXUFH��0XVHX�GD�,PDJHP��%UDJD

)LJXUH����$$/��������0DQXHO�6DQWRV��$Y��&HQWUDO��%UDJD��������)RWR�$OLDQ©D�6RXUFH��0XVHX�GD�,PDJHP��%UDJD

$OWKRXJK�WKH�PHWKRG�RI�H[HFXWLRQ�ZDV�HYHQ�VLPSOHU��SKRWR�PXOWLJUDSKV��PXOWLSKRWR�RU
PXOWLSKRWRJUDSKLH��LQ�)UHQFK��PXOWLJUDSK�SKRWRJUDSK\�DQG�DOVR�ILYHIROG�SRUWUDLW�LQ�(QJOLVK��VHHP�WR
KDYH�EHFRPH�SRSXODU�D�OLWWOH�ODWHU��7KH\�ZHUH�LQWURGXFHG�LQ������LQ�SKRWRJUDSKLF�VWXGLRV�E\
SURIHVVLRQDO�SKRWRJUDSKHUV��LQ�GRPHVWLF�FRQWH[WV�E\�DPDWHXU�SKRWRJUDSKHUV�DQG�DOVR�LQ�IXQIDLUV�E\
DPEXODQW�SKRWRJUDSKHUV��$FFRUGLQJ�WR�WKH�KLVWRULFDO�VWXG\�E\�WKH�&DQDGLDQ�,UZLQ�5HLFKVWHLQ
��������WKLV�WHFKQLTXH�RI�WULFN�SKRWRJUDSK\��ZKLFK�XVHG�PLUURUV��ZDV�UHSRUWHG�E\�WKH�VSHFLDOLVHG
SUHVV��LQ�WKH�86$�DQG�(XURSH��QDPHO\�LQ�WKH�PDJD]LQHV�7KH�3RSXODU�6FLHQFH�1HZV�DQG�/D�6FLHQFH
,OOXVWU«H�PDJD]LQHV��DV�KDYLQJ�EHHQ�LQYHQWHG�DURXQG������E\�DQ�$PHULFDQ�SKRWRJUDSKHUމ�IURP
$WODQWLF�&LW\��1HZ�-HUVH\��0U��6KDZފ��5HLFKVWHLQ��������S�������5RXJKO\�VSHDNLQJ��WKLV�WHFKQLTXH
XVHG�WZR�PLUURUV�SODFHG�DW�DQ�DQJOH�RI�DSSUR[LPDWHO\���|��LQ�IURQW�RI�ZKLFK�WKH�SHUVRQ�SRVHG�
QRUPDOO\�VHDWHG��ZKLOH�WKH�SKRWRJUDSKHU�ZDV�KLGGHQ�EHKLQG��,Q�PRVW�FDVHV��WKH�UHVXOW�RI�WKLV�LPDJH�
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ZKRVH�RSWLFDO�SULQFLSOH�ZDV�WKH�VDPH�DV�WKH�RQH�DSSOLHG�WR�WKH�NDOHLGRVFRSH��5HLFKVWHLQ��������S�
�����ZDV�D�SRUWUDLW�RI�D�PDQ�RU�D�ZRPDQ��UHSHDWHG�ILYH�WLPHV��DV�LI�WKH�SHUVRQ�LQ�WKH�SRUWUDLW�ZDV
KDYLQJ�D�PHHWLQJ�ZLWK�RQHVHOI��7KLV�SKRWRJUDSKLF�SURFHVV��ZKLFK��DFFRUGLQJ�WR�DQ�DUWLFOH�SXEOLVKHG
LQ������LQ�:LOVRQ
V�3KRWRJUDSKLF�0DJD]LQH��TXRWHG�E\�5HLFKVWHLQ��������S�������PD\�KDYH�EHHQ
LQVSLUHG�E\�WKH�H[SHULHQFH�RI�Dމ�SDVVHQJHU�LQ�DQ�HOHYDWRUފ��ZDV�DVVRFLDWHG�E\�WKH�SUHVV�DQG�LQ�WKH
GLIIHUHQW�PDQXDOV�RI�WKDW�WLPH�ZLWK�YDULRXV�SXUSRVHVހ��LQFOXGLQJ�SROLFH��DQWKURSRORJLFDO�
FRPPHUFLDO�DQG�DGYHUWLVLQJ�XVHV��HVSHFLDOO\�LQ�WKH�IDVKLRQ�VHFWRU�ހ��DOWKRXJK�ZH�FDQ�RQO\
KLVWRULFDOO\�FRQILUP�WKHLU�XVH�LQ�WKH�IUDPHZRUN�RI�SRSXODU�SRUWUDLW�SKRWRJUDSK\�

$V�0F0DQXV�QRWLFHV��������S��������WKH�UHQRZQHG�SKRWR�PXOWLJUDSKV�RI�0DUFHO�'XFKDPS��)UDQFLV
3LFDELD�DQG�+HQUL�3LHUUH�SURGXFHG�XVLQJ�WKLV�PHWKRG��DURXQG�������DW�%URDGZD\�3KRWRVKRS�
FRPELQHG�WKH�WHFKQLTXH�RI�PLUURUV�DUUDQJHPHQW�ZLWK�Dމ�SKRWRJUDSKLF�SRVWFDUG�PDFKLQHފ�ZKLFK
DOORZHG�WR�REWDLQ�WKLV�W\SH�RI�SRUWUDLW�LQ�D�PDWWHU�RI�VHFRQGV��7KH�SUDFWLFH�RI�H[HFXWLQJ�WKHVH�ILYH�
IROG�SRUWUDLWV��XVXDOO\�SULQWHG�LQ�D�SRVWFDUG�IRUPDW��ZDV��DV�PHQWLRQHG�DERYH��GLVVHPLQDWHG�LQ�WKH
LQWHUQDWLRQDO�SUHVV�DQG�LQ�QXPHURXV�PDQXDOV�RI�WULFN�SKRWRJUDSK\��SXEOLVKHG�DW�WKDW�WLPH�LQ�(XURSH
DQG�WKH�86$��&KDSORW��������S������+RSNLQV��������S�������:RRGEXU\�������������S������7KLV�OHDGV
XV�WR�DVVXPH�WKDW�WKH�PLUURU�WULFN�SRUWUDLWV�ZHUH�FRPPRQ�WR�VHYHUDO�FRXQWULHV��HYHQ�LI�WKH�ODUJH
PDMRULW\�RI�WKH�H[DPSOHV�UHSURGXFHG�E\�KLVWRULDQV�DQG�DFTXLUHG�E\�FROOHFWRUV�ZHUH�SURGXFHG�LQ�WKH
86$��)LJXUH�����$FFRUGLQJ�WR�5HLFKVWHLQ��������SS����������WKHLU�SRSXODULW\�ZD[HG�DQG�ZDQHG�RYHU
WKH�HDUO\�GHFDGHV�RI�WKH���WK�FHQWXU\��UHPDLQLQJ�D�FRPPRQO\�DSSOLHG�WHFKQLTXH�DW�OHDVW�XQWLO�WKH
����V��,QGHHG��WKH�SKRWRJUDSKLF�SRUWUDLW�GHVFULEHG�E\�3DXO�$XVWHU��������LQ3މ�RUWUDLW�RI�DQ�LQYLVLEOH
PDQފ�GDWHV�IURP�WKH�����V��,Q�WKLV�DXWRELRJUDSKLFDO�WDOH��WKH�DXWKRU�UHFDOOV�WKH�SKRWRJUDSK�RI�KLV
IDWKHU��,Q�WKLV�SRUWUDLW��ZH�VHH�KLPމ�DV�LI��E\�PXOWLSO\LQJ�KLPVHOI��KH�KDG�LQDGYHUWHQWO\�PDGH�KLPVHOI
GLVDSSHDUފ��$XVWHU��������S�������,Q�KLV�GHVFULSWLRQ��WKH�DXWKRU�GUDZV�DWWHQWLRQ�WR�RQH�DVSHFW�RI
WKHVHމ�ILYH�LQ�RQHފ�SRUWUDLWVހ��DQRWKHU�RI�WKH�QXPHURXV�GHVLJQDWLRQV�DSSOLHG�WR�WKLV�SUDFWLFHހ��ZKLFK
VHHPV�GHFLVLYH�LQ�WKHLU�GLVUXSWLQJ�HIIHFW��WKH�ODFN�RI�YLVXDO�FRQWDFW�EHWZHHQ�WKH�GLIIHUHQW�SURILOHV
FDSWXUHG�LQ�WKLV�NLQG�RI�PLUURU�WUDS�

WKHUH�DUH�ILYH�LPDJHV�RI�KLP�WKHUH��DQG�\HW�WKH�QDWXUH�RI�WKH�WULFN�SKRWRJUDSK\�GHQLHV�WKH
SRVVLELOLW\�RI�H\H�FRQWDFW�DPRQJ�WKH�YDULRXV�VHOYHV��(DFK�RQH�LV�FRQGHPQHG�WR�JR�RQ�VWDULQJ
LQWR�VSDFH��DV�LI�XQGHU�WKH�JD]H�RI�WKH�RWKHUV��EXW�VHHLQJ�QRWKLQJ��QHYHU�DEOH�WR�VHH
DQ\WKLQJ��,W�LV�D�SLFWXUH�RI�GHDWK��D�SRUWUDLW�RI�DQ�LQYLVLEOH�PDQ���$XVWHU��������S�����

)LJXUH����8QLGHQWLILHG�DXWKRU��3RUWUDLW�EHWZHHQ�PLUURUV����SRVLWLRQV���FD������V���V��3RVWFDUG�)RUPDW�6RXUFH��1XQR�%RUJHV
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$UD¼MR�&ROOHFWLRQ

$�VLPLODU�GLVUXSWLQJ�HIIHFW�FDQ�EH�QRWLFHG�LQ�SKRWRJUDSKLF�SRUWUDLWV�SURGXFHG�XVLQJ�GLVWRUWLQJ
PLUURUV��ZKLFK�EHFDPH�SRSXODU�LQ�WKH�HDUO\���WK�FHQWXU\�LQ�WKHމ�KDOOV�RI�PLUURUVފ�RI�IXQIDLUV�DQG
DPXVHPHQW�SDUNV��7KHVH�SRUWUDLWV�DUH�SDUW�RI�WKH�SKRWRJUDSKLF�SURGXFWLRQ�RI�DPEXODQW
SKRWRJUDSKHUV�RSHUDWLQJ�LQ�IXQIDLUV�DQG�DPXVHPHQW�SDUNV��ZKR�ZHUH�D�VRUW�RIމ�SKRWRJUDSK\
DFUREDWVފ��(UQVW�/DFDQ��TXRWHG�LQ�&KHʭURX[��������S��������:H�ILQG�WKLV�VXEMHFW��SULQWHG�LQ�SLFWXUH
SRVWFDUGV�SURGXFHG�LQ�3DULV�DW�/XQD�3DUN�LQ������DV�VKRZQ�LQ�)LJXUH����DQG�LQ�WKH�*U«YLQ�0XVHXP�
DURXQG�WKH�VDPH�GDWH��&K«URX[�	�(VNLOGVHQ��������SS����������,Q�HDUO\���WK�FHQWXU\�SRSXODU
SKRWRJUDSK\�ERRNV��WKHUH�DUH�DOVR�IUHTXHQW�PHQWLRQV�WR�WKHVH�GLVWRUWHG�SRUWUDLWV���HTXDOO\�UHIHUUHG
WR�DVމ�SKRWR�DQDPRUSKRVLVފ��&KDSORW��������S����ހ��ZKLFK�FRXOG�EH�DFKLHYHG�ZLWK�WKH�PRVW�FRPSOH[
RSWLFDO�GHYLFHV�XVHG�LQ�WKH�VR�FDOOHGމ�WUDQVIRUPLVW�SKRWRJUDSK\ފ�H[SORUHG�DURXQG������E\�0��/RXLV
'XFRV�GX�+DXURQ��&KDSORW��������S�������$W�WKH�VDPH�WLPH��WKLV�GLVWRUWLQJ�HIIHFW�FRXOG�DOVR�EH
REWDLQHG�WKURXJK�WKH�VLPSOHVW�PHDQV��E\�XVLQJ�VSKHULFDO��FRQFDYH�DQG�FRQYH[�PLUURUV��%HUJHUHW�	
'URXLQ��������S�������6FKQDXVV�������������S������RU�HYHQ�WKURXJK�WKH�PRVW�SURVDLF�XVH�RI
HYHU\GD\�PLUURUHG�REMHFWV�VXFK�DV�D�VSRRQ��:RRGEXU\�������������S������RU�D�GHFRUDWLYH�JDUGHQ
EDOO��&KDSORW��������S������

)LJXUH����3RUWUDLW�LQ�D�GLVWRUWLQJ�PLUURU��/XQD�3DUN��3DODLV�GX�5LUH��/HV�*ODFHV�&RPLTXHV��1HXUGHLQ�3KRWR��3RVWFDUG
&LUFXODWHG�RQ�$XJXVW�����������3DULV�6RXUFH��0DULD�GD�/X]�&RUUHLD�&ROOHFWLRQ

:DOWHU�%HQMDPLQ��LQ�KLV�DIRUHPHQWLRQHG�FKDSWHU�RI�$V�3DVVDJHQV�GH�3DULV��'DV�3DVVDJHQZHUN�>7KH
$UFDGHV�3URMHFW@��GHGLFDWHG�WR�PLUURUV��GHVFULEHV�WKH�DWWUDFWLRQ�RI�WKH�*U«YLQ�0XVHXPކV�IDPRXV�
&DELQHW�GHV�0LUDJHV��+DOO�RI�0LUURUV���DQG�FRPSDUHV�WKH�VXFFHVVLRQ�RI�LPDJHV�LW�RIIHUHG�ZLWK�WKH
YLVXDO�VSHFWDFOHV�RI�WKH�,PSHULDO�3DQRUDPD��HPSKDVLVLQJ�LWV�HIIHFW�RI�PHWDPRUSKRVLV�

WKH�ODVW�DQG�DOVR�WKH�JUHDWHVW�ZRUN�RI�WKLV�HQFKDQWPHQW�RI�PLUURUV�LV�SHUKDSV�GXH�WR�LWV�KLJK
SURGXFWLRQ�FRVWV��PRUH�WKDQ�WR�LWV�FXUUHQW�VWUHQJWK�RI�DWWUDFWLRQ�DQG�SURILWDELOLW\��WKH�IDFW
WKDW�LW�FDQ�VWLOO�EH�VHHQ��7KLV�LV�WKH�&DELQHW�GHV�0LUDJHV�DW�WKH�*U«YLQ�0XVHXP��7KHUH��LURQ
VXSSRUWV�DQG�KXJH�PLUURUHG�VXUIDFHV�FRXOG�EH�VHHQ�IRU�WKH�ODVW�WLPH��IRUPLQJ�QXPHURXV
DQJOHV��������$�FKDQJLQJ�OLJKW�DQG�VRIW�PXVLF�DFFRPSDQ\�WKH�VKRZ�DQG�HDFK�WUDQVIRUPDWLRQ�LV
SUHFHGHG�E\�WKH�FODVVLF�ULQJLQJ�RI�WKH�EHOO�DQG�WKH�EXPS�WKDW�ZH�NQRZ�IURP�RXU�ROG�WULSV
DURXQG�WKH�ZRUOG��ZKHQ��LQ�WKH�,PSHULDO�3DQRUDPD��EHIRUH�RXU�H\HV�ILOOHG�ZLWK�WKH�QRVWDOJLD
RI�ELGGLQJ�IDUHZHOO��DQ�LPDJH�VORZO\�GLVDSSHDUHG�LQ�WKH�VWHUHRVFRSH�EHIRUH�UHYHDOLQJ�WKH
QH[W�LPDJH���%HQMDPLQ��������S������
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7KH�RSWLFDO�PDQLSXODWLRQV�SURGXFHG�E\�GLVWRUWLQJ�PLUURUV��ZKLFK��DV�SRLQWHG�RXW�E\�6DELQH�0HOFKLRU�
%RQQHW�������������S��������ZHUHމ�KDOOXFLQDWRU\�WHFKQLTXHV��GHOLULXP�PDFKLQHVފ��PDGH�LW�SRVVLEOH
WR�EHFRPH�PRUH�IDPLOLDU�ZLWK�VWUDQJHQHVV��RUGHULQJ�GLVRUGHU��SOD\LQJ�ZLWK�WKH�P\VWHULRXV�DQG
IDVFLQDWLQJ�SRZHUV�RI�UHIOHFWLRQ��7KH�PLUURUކV�FDOFXODWHG�GLVWRUWLRQ�LV�WKHUHIRUH�EDVHG��RQ�WKH�RQH
KDQG��RQ�WKH�IDQWDV\�RIމ�XQFRQWUROOHG�LOOXVLRQފ�DQG��RQ�WKH�RWKHU�KDQG��RQ�WKH�UDWLRQDOLW\�RI�WKH
����0HOFKLRU�%RQQHW��ފVFLHQFH�RI�RSWLFDO�SKHQRPHQDމ���������S��������8PEHUWR�(FR��LQ�KLV�WXUQ�
GUDZV�DWWHQWLRQ�WR�D�VLPLODU�DPELYDOHQFH��WKH�GLVWRUWLQJ�PLUURU��OLNH�Dމ�SURVWKHVLV�ZLWK�KDOOXFLQDWRU\
IXQFWLRQVފ��SODFHV�XV�RQ�WKH�XQVWDEOH�ERUGHU�EHWZHHQމ�WKH�VSHFXODU�DQG�WKH�VHPLRWLF��2ފQ�WKH�RQH
KDQG��ZH�DFFHSW�KDYLQJ�IXQ�ZLWK�WKH�KDOOXFLQDWRU\�FKDUDFWHULVWLFV�RI�WKH�PHGLXP��WULFNLQJ�RXUVHOYHV
WKDW�ZH�DUH�LQ�IURQW�RI�D�IODW�PLUURU�DQG�EHOLHYLQJ�LQ�RXU�XQUHDO�SRUWUDLW��ZKLOH�RQ�WKH�RWKHU�KDQG��ZH
DSSO\�WKH�PRVW�UHDVRQDEOH�LQWHUSUHWLYH�UXOHV�DQG�QRUPV�RI�SURMHFWLRQ�WR�GHFRGH�WKH�RSWLFV�RI�WKH
LOOXVLRQ��(FR��������S�������7KLV�GHFRGLQJ��PRUHRYHU��LV�IXQGDPHQWDO�LQ�WKH�DUWLILFHV�XVHG�LQ�WKH�KDOO
RI�PLUURUV�

��7KH�DE\VV�RI�SKRWRJUDSK\�RU�WKH�LQYHUWHG�PLUURUV��
7KH�VWDUWLQJ�SRLQW�IRU�WKLV�DUWLFOH��ZKLFK�LV�GHGLFDWHG�WR�SOD\IXO�SRUWUDLWV�SURGXFHG�LQ�WKH�HDUO\���WK
FHQWXU\�XVLQJ�WULFN�SKRWRJUDSK\�DQG�WKH�KLVWRULFDO�DQG�RQWRORJLFDO�UHODWLRQVKLS�EHWZHHQ
SKRWRJUDSK\�DQG�PLUURUV��LV�WKH�DVVXPSWLRQ�WKDW�ZDV�UHFHQWO\�GHIHQGHG�E\�1LFROHWWD�/HRQDUGL�DQG
6LPRQH�1DWDOH��DFFRUGLQJ�WR�ZKLFK�LW�ZRXOG�EH�QHFHVVDU\�WR�WKLQN�DERXW�WKH�KLVWRU\�RI�SKRWRJUDSK\
LQ�DQ�LQWHJUDWHG�PDQQHU��IUDPLQJ�LW�LQ�WKH�EURDGHU�FRQWH[W�RI�PHGLD�KLVWRU\�DQG�LWV�UHODWLRQV�ZLWK
RWKHU�PHGLD��7KLV�LPSOLHV�LQVHUWLQJ�SKRWRJUDSK\�LQWR�WKH�WHFKQRORJLFDO�DQG�FXOWXUDO�FRQGLWLRQ
H[SHULHQFHG�DW�OHDVW�VLQFH�WKH���WK�FHQWXU\��ZKLFK�LV�FKDUDFWHULVHG��DFFRUGLQJ�WR�WKH�GHILQLWLRQ
SURYLGHG�E\�(UNNL�+XKWDPR��TXRWHG�E\�WKH�DXWKRUV��E\�WKH�IDFW�WKDWމ�D�ODUJH�QXPEHU�RI�SHRSOH�OLYH
XQGHU�WKH�FRQVWDQW�LQIOXHQFH�RI�WKH�PHGLDފ��/HRQDUGL�	�1DWDOH��������S������2Q�WKH�RWKHU�KDQG��WKLV
DUWLFOH�LV�DOVR�EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�DQDO\VLQJ�SKRWRJUDSK\�RQ�WKH�EDVLV�RI�D�QHWZRUN�RI
UHODWLRQVKLSV�RI�FRQWLQXLW\�DQG�UXSWXUH�EHWZHHQ�WKH�GLIIHUHQW�PHGLD�FDQ�HQDEOH�XV�WR�UHODWLYLVH�DQG
H[SORUH�WKH�FDWHJRULHV�RIމ�QHZފ�DQGމ�ROGފ��/HRQDUGL�	�1DWDOH��������S������DV�ZHOO�DV�TXHVWLRQLQJ
DQG�FKDOOHQJLQJ�D�SURJUHVVLYLVW�YLVLRQ�RI�PHGLD�KLVWRU\��ZKLFK�SRLQWVމ�WHOHRORJLFDOO\�WR�WKH�SUHVHQW
PHGLD�FXOWXUDO�FRQGLWLRQ�DV�WKHLU�SHUIHFWLRQފ��+XKWDPR�	�3DULNND��������S��������+HQFH��WKLQNLQJ
DERXW�SKRWR�PXOWLJUDSKV�DV�ZHOO�DV�DERXW�GLVWRUWHG�DQG�GRXEOH�SRUWUDLWV�LQYROYHV�LQWHJUDWLQJ�WKHVH
H[SHULPHQWDO�SKRWRJUDSKLF�SUDFWLFHV�IURP�WKH�HDUO\���WK�FHQWXU\�LQWR�WKLV�EURDGHU�FRQWH[W�RI�DQ
HYHU\GD\�H[SHULHQFH��PDUNHG�E\�WKH�SUROLIHUDWLRQ�RI�GLIIHUHQW�IRUPV�RI�FXOWXUDO�DQG�WHFKQRORJLFDO
PHGLDWLRQ��IURP�WKH�GDLO\�IORZ�RI�PDLO�IURP�WKH�SRVW�RIILFH��WR�SKRWRJUDSKLF�VWXGLRV��WR�WKH�FRXQWOHVV
VKRS�ZLQGRZV�DQG�WKHLU�PDQQHTXLQV��WR�DWWUDFWLRQV�RI�WKH�LOOXVWUDWHG�SUHVV��FLQHPD�DQG�DGYHUWLVLQJ
WR�WKH�VSHHG�RI�WUDQVSRUWV��:KLOH�WKLV�FRQGLWLRQ�RI�WHFKQRORJLFDO�PHGLDWLRQ�KDV�RQH�RI�LWV�ILUVW
H[SUHVVLRQV�LQ�WKH�SV\FKLF�DQG�VHQVRULDO�DVVDXOW�IDFHG�E\�SDVVHUV�E\�RI�PRGHUQ�FLWLHV�LQ�WKH
EHJLQQLQJ�RI�WKH���WK�FHQWXU\�DQG�GHVFULEHG�E\�DXWKRUV�VXFK�DV�%HQMDPLQ��6LPPHO�RU�.UDFDXHU��ZH
KDYH�WR�DFNQRZOHGJH�WKDW�LW�LV�DOVR�VKDSHG�E\�WKH�UHFHQW�FXOWXUDO�DQG�WHFKQRORJLFDO�H[SHULHQFH�RI
VFUHHQV��FRPSXWHUV��VRFLDO�QHWZRUNV��RI�QXPHULFDOO\�SURGXFHG�LPDJHV�DQG�WKHLUމ�HXSKRULD�
KDOOXFLQDWLRQV��LQ�VKRUW��DQHVWKHVLDފ��LQ�WKH�ZRUGV�RI�0RLV«V�GH�/HPRV�0DUWLQV��������S������

,Q�WKLV�FRQWH[W��LW�VHHPV�XVHIXO�WR�UHIHU�WR�0DUVKDOO�0F/XKDQ��ZKR�WKRXJKW�DERXW�WKH�UHODWLRQVKLS
EHWZHHQ�WKH�HOHFWULF�DJH�DQG�WKH�PHFKDQLFDO�DJH��EHWZHHQ�FROG�DQG�KRW�PHGLD�DQG�ZKRVH�PD[LP
DFFRUGLQJ�WR�ZKLFK�WKH�PHGLD�DUH�H[WHQVLRQV�RI�WKH�KXPDQ�VHQVHV�LV�ZHOO�NQRZQ��KH�FRQVLGHUHG�WKDW
WKH�SURFHVV�RI�SURORQJLQJ�WKH�KXPDQ�LQ�WKH�FRXQWOHVV�PHGLD��EHLQJ�FRQFRPLWDQW�ZLWK�SK\VLFDO
WUDXPDV�DQG�SV\FKLF�VKRFNV��ZDV�DFFRPSDQLHG�E\�FRQWUDGLFWRU\�SKHQRPHQD�RI�VWLPXODWLRQ�DQG
QXPEQHVV��0F/XKDQ�������������S�������,Q�7KH�/RYHU�RI�0HFKDQLVPV���1DUFLVVXV�DV�1DUFRVLV�
ZKLFK�FRUUHVSRQGV�WR�WKH�IRXUWK�FKDSWHU�RI�KLV�ZHOO�NQRZQ�ERRN�8QGHUVWDQGLQJ�0HGLD���7KH
([WHQVLRQV�RI�0DQ��0F/XKDQ�FRPSDUHV�WKH�PHGLD�WR�WKH�UHIOHFWLRQ�RI�1DUFLVVXV�LQ�ZDWHU��0F/XKDQ�
�����������S�������WKH�PLUURU
V�DFWLRQ��LQVHSDUDEOH�IURP�1DUFLVVXV
�UHOXFWDQFH�WR�UHFRJQLVH�KLPVHOI
LQ�KLV�RZQ�LPDJH��LV�WKH�PHWDSKRU�FKRVHQ�E\�0F/XKDQ��DQG�WKH�RQH�WKDW�UHFXUV�UHSHDWHGO\
WKURXJKRXW�WKH�ERRN��WR�UHIOHFW�RQ�WKHމ�RULJLQ�RI�WKH�PHGLD��IURP�VSHHFK�WR�FRPSXWHUVފ��0F/XKDQ�
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�����������S�������+H�FRQVLGHUV�WKDW��KDYLQJ�RXU�SHUFHSWXDO�QHHGV�DPSOLILHG�DW�D�JLYHQ�PRPHQW��RXU
ERG\�DQG�RXU�QHUYRXV�V\VWHP�ZRXOG�KDYH�UHVROYHG�WKH�WHQVLRQ�FDXVHG��WKURXJK�D�SKHQRPHQRQ�RI
�ފVHOI�DPSXWDWLRQމ�MXVW�DV�1DUFLVVXV�H[WHQGHG�KLV�LPDJH�RQ�WKH�PLUURUHG�VXUIDFH�RI�WKH�ZDWHU��ZH
ZRXOG�KDYH�SURORQJHG�RXU�VHQVHV�DQG�RXU�QHUYRXV�V\VWHP�LQ�WKH�PHGLD��DQG�OLNH�WKLV�P\WKRORJLFDO
ILJXUH��ZH�ZRXOG�EH�UHOXFWDQW�WR�UHFRJQLVH�WKHVH�H[WHQVLRQV�DV�GHSHQGHQW�RQ�XV��WKDW�LV��ZH�ZRXOG
KDYH�GLIILFXOW\�LQ�WKH�DFWLRQ�RIމ�VHOI�UHFRJQLWLRQފ�RI�WKH�PHGLD��0F/XKDQ��������������7KLV
PHWDSKRU�SURYLGHG�E\�0F/XKDQ�ZRXOG�EH�XVHIXO�WR�XV�LQ�WKDW��RQ�WKH�RQH�KDQG��LW�PDWFKHV�WKH
VSHFXODU�GHYLFH��IXQGDPHQWDO�IRU�WKH�GHILQLWLRQ�RI�SKRWRJUDSK\��WR�WKH�DUFKHW\SH�RI�WKH�PHGLD�DQG
RXU�UHODWLRQVKLS�ZLWK�WHFKQRORJ\�DQG�EHFDXVH��RQ�WKH�RWKHU�KDQG��LV�EDVHG�RQ�D�FODLP�RI�D
FRQVWLWXWLYH�K\EULGLW\�EHWZHHQ�WKH�PHGLD�DQG�WKH�KXPDQ��WKDW�SKRWRJUDSKLF�UHFUHDWLRQV�WKDW
FRPELQH�SKRWRJUDSK\�DQG�PLUURU��IL[LQJ�WKH�GLVRULHQWLQJ�HIIHFWV�RI�GXSOLFDWLRQ�DQG�PXOWLSOLFDWLRQ�RI
WKH�KXPDQ�ILJXUH�DQG�UHJLVWHULQJ�WKH�GHVWDELOLVLQJ�LPSDFW�RI�LWV�GHIRUPDWLRQ��VHHP�H[HPSODU\�WR�XV�

7KH�RQWRORJLFDO�UDSSURFKHPHQW�EHWZHHQ�SKRWRJUDSK\�DQG�PLUURUV�RIIHUV�WKH�SUHFLVH�DGYDQWDJH�RI
UHIHUULQJ�XV�WR�WKLV�EURDGHU�GLVFXVVLRQ�RI�WKH�LPSDFW�RI�SKRWRJUDSK\�RQ�WKH�PRGHUQ�H[SHULHQFH��RU
WR�SXW�LW�DQRWKHU�ZD\��WR�WKDWމ�VSHFXODWLYH�ZRXQG�RSHQHG�XS�E\�SKRWRJUDSK\�LQ�PRGHUQLW\ފ��DV�-RV«
%UDJDQ©D�GH�0LUDQGD��������S������IRUPXODWHV�LW�LQ�D�UHFHQW�DUWLFOH��DOUHDG\�PHQWLRQHG�KHUH�
HQWLWOHGމ�)RWRJUDILD�H�DUTXHRORJLD�GR�PDWHULDOLVPRފ��3KRWRJUDSK\�DQG�DUFKDHRORJ\�RI�PDWHULDOLVP��
5HVXPLQJ�WKH�HQWU\�GHGLFDWHG�WRމ�WKH�IDXQD�RI�PLUURUVފ�LQ�-RUJH�/X¯V�%RUJHVކ�/LYUR�GRV
VHUHVLPDJLQ£ULRV��%RRN�RI�LPDJLQDU\�EHLQJV���%RUJHV��������SS���������DQG�PDWFKLQJ�WKH
FRQWHPSRUDU\�H[SHULHQFH�WR�WKH�PRPHQW�ZKHQ��LQ�%RUJHV
�QDUUDWLYH��WKH�IDXQD�RI�PLUURUV�WKUHDWHQV
WR�OHDYH�WKH�UHIOHFWHG�VXUIDFH�DQG�QR�ORQJHU�GRFLOHO\�GXSOLFDWHV�WKH�JHVWXUHV�RI�WHUUHVWULDO�FUHDWXUHV�
-RV«�%UDJDQ©D�GH�0LUDQGD�GHVFULEHV�SKRWRJUDSK\�DV�Dމ�IXWXUH�IRVVLOފ��H[SODLQLQJ�WKLV�VWDWHPHQW
ZLWK�D�SDVVDJH�IURP�/DFDQ��LQ�ZKLFK�KH�H[SODLQV�WKDW�DW�D�WLPH�ZKHQ�WKH�ZRUOG�ZDV�QR�ORQJHU
LQKDELWHG�E\�KXPDQVމ�WKH�LPDJH�LQ�WKH�PLUURU��WKH�LPDJH�LQ�WKH�ODNHފ�FRXOG�VWLOO�H[LVW�LQVRIDU�DVމ�ZH
PDQXIDFWXUH�GHYLFHV�WKDW�ZH�FDQ�LPDJLQH��ZLWKRXW�DQ\�DXGDFLW\�ZKDWVRHYHU��WR�EH�VXIILFLHQWO\
FRPSOLFDWHG�WR�EH�DEOH�WR�GHYHORS�ILOPV�E\�WKHPVHOYHV��VWRUH�WKHP�LQ�ER[HV�DQG�GHSRVLW�WKHP�LQ�WKH
UHIULJHUDWRUފ��0LUDQGD��������S��������5HWXUQLQJ�WR�WKH�1DUFLVVXV�P\WK�XVHG�E\�0F/XKDQ��LW�LV�DV�LI�
VXGGHQO\��RI�WKH�P\WKRORJLFDO�ILJXUH�WKHUH�DUH�RQO\�VWUDQJH�UHIOHFWLRQV�LQ�WKH�ZDWHU��,QVLVWLQJ�RQ�WKH
HIIHFW�RIމ�GLVDUWLFXODWLRQ�RI�WKH�V\PEROLFމ��ފUHGLYLVLRQމ�ފRI�WKH�UHODWLRQVKLS�EHWZHHQ�QDWXUH�DQG
KLVWRU\ފ��RU�DOVR�RI�FULVLV��GLVLQWHJUDWLRQ�DQG�IUDJPHQWDWLRQ��WKDW�SKRWRJUDSK\��OLNH�RWKHU�WHFKQLTXHV
RI�SURGXFWLRQ��UHSURGXFWLRQ�DQG�GLVWULEXWLRQހ��WKH�FLQHPD��WDSH�UHFRUGHU�RU�WHOHSKRQH��ID[�RU�UDGLRފ�
RU�LQ�VKRUW�WKHމ�WHOH�WHFKQRORJLHVހ�ފ�ZRXOG�HQJHQGHU�LQ�WKH�FRQWHPSRUDU\�FRQGLWLRQ��0LUDQGD
GHVFULEHV�WKLV�FRQGLWLRQ�DV�Dމ�OHDS�LQWR�WKH�YRLGފ�RU�Dމ�IDOO�LQWR�WKH�IRUPOHVVފ�

7KH�DQRQ\PRXV�SRUWUDLWV�XVLQJ�WULFN�SKRWRJUDSK\�SURGXFHG�LQ�WKH�HDUO\���WK�FHQWXU\��ZKLFK
H[SORUH�WKH�GRXEOH��PXOWLSOH�RU�GLVWRUWHG�UHIOHFWLRQ�RI�WKH�KXPDQ�ILJXUH��GHVHUYH�RXU�DWWHQWLRQ�VLQFH
WKH\�SUHVHQW�WKLVމ�H[SUHVVLRQ�SULRU�WR�ZRUGV�RU�WKRXJKWVފ��LQ�WKH�ZRUGV�RI�)UDQFLV�3RQJH
������������S�������JLYLQJ�DQ�LPDJH�WR�WKH�FRQGLWLRQ�RI�WKHމ�IRUPOHVVކ/��ފLQIRUPH��WKH�IRUPOHVV��LV
SUHFLVHO\�WKH�FRQFHSW�LQWURGXFHG�E\�*HRUJHV�%DWDLOOH��WKDW�5RVDOLQG�.UDXVV�H[SORUHV�LQ�RQH�RI�KHU
DIRUHPHQWLRQHG�HVVD\V�GHGLFDWHG�WR�VXUUHDOLVW�SKRWRJUDSK\��HQWLWOHGމ�&RUSXV�GHOLFWLފ��WKH�YLVXDO
VSDFH�RI�WKH�IRUPOHVV��WKDW�LQ�WKH�SKRWRJUDSKLF�H[HUFLVHV�RI�VXUUHDOLVWV�VXFK�DV�0DXULFH�7DEDUG�DQG
5DRXO�8EDF��FRUUHVSRQGHG�WR�D�VSDFH�FRQYXOVHG�E\�DQ�H[WHUQDO�IRUFH��D�GLVLQWHJUDWLQJ�DVVDXOW�
LQKDELWHG�E\�Dމ�VXEMHFW�ZKR�LV�WUDSSHG�LQ�D�FDWކV�FUDGOH�RI�UHSUHVHQWDWLRQ��FDXJKW�LQ�D�KDOO�RI
PLUURUV��ORVW�LQ�D�ODE\ULQWKފ��.UDXVV������E��S�������,Q�WKH�RSLQLRQ�RI�.UDXVV��WKH�YLVXDO�VSDFH�RI�WKH
IRUPOHVV�LV�WR�D�FHUWDLQ�H[WHQW�LPSOLFLW�LQ�-DFTXHV�/DFDQ
V��������FRQVLGHUDWLRQV�DERXW�WKH�PLUURU
VWDJH��LQ�5RJHU�&DLOORLV
�VWXGLHV�RQ�DQLPDO�PLPLFU\�DQG�LQ�6LJPXQG�)UHXG
V�UHIOHFWLRQV�RQ�WKH
�������,W�LV�RXU�XQGHUVWDQGLQJ�WKDW�DOWKRXJK�WKHVH�SRUWUDLWV�SURGXFHG���RI�WKH�GRXEOHފ\XQFDQQމ
XVLQJ�PLUURUV�GR�QRW�UHSUHVHQW�WKHމ�YLROHQW�GHOLTXHVFHQFH�RI�PDWWHUފ��.UDXVV������E��S�����
UHFRJQLVHG�E\�5RVDOLQG�.UDXVV�LQ�VXUUHDOLVW�SKRWRJUDSK\��WKH\�DFFRPSOLVK��WKURXJK�WKHLU
SKRWRPRQWDJHV�DQG�RSWLFDO�VWUDWHJLHV��D�FRPSDUDEOH�GLVRULHQWDWLRQ�EHWZHHQ�WKH�UHDO�DQG�WKH
LPDJLQDU\��EHWZHHQ�WKH�IDPLOLDU�DQG�WKH�VWUDQJH��EHWZHHQ�WKH�WZR�VLGHV�RI�WKH�PLUURU��VHQGLQJ�XV
EDFN�WR�D�VSDFH�WLPH�FRQGLWLRQ�WKDW�LV�FORVH�WR�0LFKHO�)RXFDXOW
Vމ�KHWHURWRSLDފ��������������DOUHDG\
H[SODLQHG�DERYH��DQG�WUDQVSRUWLQJ�XV�WR�DQ�DPELYDOHQFH�WKDW�LV�LQKHUHQW�WR�SKRWRJUDSK\�EXW�DOVR�WR
RWKHU�PHGLD�
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3KRWRJUDSK\��SUHVXSSRVLQJ�WKH�XQIROGLQJ�RI�QDWXUH�DQG�DOVR�WKH�UHYLVLRQ�RI�KLVWRU\��SXUVXLQJ�WKH
NQRZOHGJH�RI�WKH�UHDO�MXVW�DV�PXFK�DV�WKH�SURGXFWLRQ�RI�WKH�XQUHDO��RSHQV�D�NLQG�RI�EUHDFK��WKDW
GHVWDELOLVHV�WKH�GLYLVLRQ�EHWZHHQ�WKH�WZR�SROHV��EHWZHHQ�WKH�UHIOHFWLQJ�VLGH�DQG�WKH�JUH\�UHYHUVH
VLGH�RI�WKH�PLUURU��:KLOH�WKH�FKDUDFWHULVWLFV�RI�DFFXUDF\��YHULVLPLOLWXGH�DQGމ�DXWKHQWLFLW\ފ�EULQJ
SKRWRJUDSK\�FORVHU�WR�VFLHQWLILF�REVHUYDWLRQ�LQVWUXPHQWV��VXFK�DV�WKH�WHOHVFRSH�DQG�PLFURVFRSH��WKH
WUDLWV�RI�LQYHQWLYHQHVV��LOOXVLRQ�DQGމ�UHYHODWLRQފ�EULQJ�LW�FORVHU�WR�VSHFWDFOHV�VXFK�DV�WKH�PDJLF
ODQWHUQ�DQG�WKH�FLQHPD��'LGL�+XEHUPDQ��������S�������7KLV�FRQFHSWLRQ�RI�SKRWRJUDSK\�LV
LQWULQVLFDOO\�FRQQHFWHG�WR�WKH�QHHG�WR�WKLQN�DERXW�LWV�IXQGDPHQWDO�UROH�LQ�WKH�GHILQLWLRQ�RI
FRQWHPSRUDU\�FXOWXUDO�DQG�WHFKQRORJLFDO�FRQGLWLRQ��ZKLFK�LV�GHWHUPLQHG�E\�WKH�DPELYDOHQFH
EHWZHHQ�VFLHQWLILF�NQRZOHGJH�DQG�WKH�HQWHUWDLQLQJ�H[SHULPHQWDWLRQ��WKH�UHDO�DQG�WKH�XQUHDO��DV�ZHOO
DV�GHSHQGHQW�RQ�D�K\EULGLVDWLRQ�SURFHVV�EHWZHHQ�KXPDQ�EHLQJV�DQG�WKH�PDFKLQH��ZKLFK�ZDV�IRU
WKH�ILUVW�WLPH�YLVXDOO\�H[HPSOLILHG�E\�WKH�SKRWRJUDSKLF�SRUWUDLW��DV�SRLQWHG�RXW�E\�FRXQWOHVV
WKLQNHUV��UDQJLQJ�IURP�:DOWHU�%HQMDPLQ��������WR�$QGU«�%D]LQ�������������DQG�9¯OHP�)OXVVHU
���������2Q�WKH�RWKHU�KDQG��DV�ZH�KDYH�DOUHDG\�SRLQWHG�RXW��WKLV�K\EULGLVDWLRQ�SURFHVV�FDQQRW�EH
XQGHUVWRRG�ZLWKRXW�IDFLQJ�WKH�SRURVLW\�RI�ERXQGDULHV�EHWZHHQ�WKH�ROG�DQG�WKH�QHZ�PHGLD��ZLWKRXW
VWXG\LQJ�WKH�FRQYHUJHQFHV�DQG�GLYHUJHQFHV�EHWZHHQ�PHGLD��ZKLFK�UHRUJDQL]H�KXPDQ
FRPPXQLFDWLRQ�DW�OHDVW�VLQFH�WKH���WK�FHQWXU\��DV�LW�ZDV�H[HPSODULO\�SHUFHLYHG�E\�0DUVKDOO
0F/XKDQ�DQG�DV�KDV�EHHQ�PRUH�UHFHQWO\�FODLPHG�E\�WKLQNHUV�VXFK�DV�/HY�0DQRYLFK��ZKR�KDV
UHSHDWHGO\�XQGHUOLQHG�WKH�KLVWRULFDO�LPSRUWDQFH�RI�WKH�HQFRXQWHU�EHWZHHQމ�'DJXHUUH
V
GDJXHUUHRW\SHފ�DQGމ�%DEEDJH
V�DQDO\WLFDO�HQJLQHފ�LQ�WKH�PLG���WK�FHQWXU\��0DQRYLFK��������S������
,QGHHG��WKH�DPELYDOHQW�FRQGLWLRQ�EHWZHHQ�KXPDQ�DQG�PDFKLQH��UHDO�DQG�XQUHDO��WKH�FRPELQHG�XVH
RI�PLUURUV�DQG�SKRWRJUDSK\��H[SUHVVHG�WKURXJK�SKRWR�PXOWLJUDSKV��GLVWRUWHG�DQG�GRXEOH�SRUWUDLWV�
DFTXLUH�D�VSHFLDO�VLJQLILFDQFH�ZKHQ�WRGD\��LQ�WKHމ�UHJLRQ�EHKLQG�WKH�PLUURUVފ��LQ�WKH�HUD�RI
������WR�XVH�WKH�PHWDSKRU�SURSRVHG�E\�9LO«P�)OXVVHUފLQYHUWHG�PLUURUVމ����S�������ZH�DUH
UHGLVFRYHULQJ�DQ�XQLQWHUUXSWHG�IORZ�RI�VHOILHV��SRVWV�DQG�VWRULHV��DQG�DUH�UHZDWFKLQJ�HQGOHVV
PHWDPRUSKRVHV�RI�WKH�VHULHV��ILOPV�DQG�JDPHV�WKDW�FLUFXODWH�VRPHZKHUH�EHWZHHQ�WKH�FORXG�DQG�WKH
VFUHHQV�RI�RXU�WHOHYLVLRQV��FRPSXWHUV�DQG�PRELOH�SKRQHV�

��7UDQVODWLRQ��)RUPLJXHLUR��&RQWH¼GRV�'LJLWDLV��/GD��

��$FNQRZOHGJHPHQWV��
7KLV�ZRUN�LV�VXSSRUWHG�E\�QDWLRQDO�IXQGV�WKURXJK�)&7���)XQGD©¥R�SDUD�D�&L¬QFLD�H�7HFQRORJLD��,�3��
XQGHU�WKH�SURMHFW�8,'%������������

7KH�DXWKRU�WKDQNV�1XQR�%RUJHV�$UD¼MR�DQG�0XVHX�GD�,PDJHP�

��%LRJUDSKLFDO�QRWH��
0DULD�GD�/X]�&RUUHLD�LV�DQ�$VVLVWDQW�3URIHVVRU�LQ�WKH�'HSDUWPHQW�RI�/DQJXDJHV��/LWHUDWXUHV�DQG
&XOWXUHV��LQ�WKH�8QLYHUVLW\�RI�$]RUHV�DQG�D�UHVHDUFKHU�DW�&RPPXQLFDWLRQ�DQG�6RFLHW\�5HVHDUFK
&HQWUH��8QLYHUVLW\�RI�0LQKR���6KH�KROGV�D�3K'�LQ�&RPPXQLFDWLRQ�6FLHQFHV��IURP�WKH�8QLYHUVLW\�RI
0LQKR��DQG�LQ�6RFLRORJ\��IURP�WKH�8QLYHUVLWHʮ�3DULV�'HVFDUWHV���6RUERQQH��6KH�LV�LQWHUHVWHG�LQ�WKH
VXEMHFWV�RI�YLVXDO�FXOWXUH��KLVWRU\�RI�PHGLD��LPDJH�WKHRU\�DQG�KLVWRU\�RI�SKRWRJUDSK\�

25&,'��KWWS���RUFLG�RUJ��������������������

(PDLO��PDULDGDOX]FRUUHLD#JPDLO�FRP�PDULD�OI�FRUUHLD#XDF�SW

$GGUHVV��&HQWUR�GH�(VWXGRV�GH�&RPXQLFD©¥R�H�6RFLHGDGH��,QVWLWXWR�GH�&L¬QFLDV�6RFLDLV�
8QLYHUVLGDGH�GR�0LQKR��FDPSXV�GH�*XDOWDU�����������%UDJD��3RUWXJDO

��1RWHV��
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0LUURUV�KDYH�D�FXULRXV�IHDWXUH��8QWLO�WKH�PRPHQW�,�REVHUYH�WKHP��WKH�IHDWXUHV�RI�P\�IDFH�DUHމ���
UHWXUQHG�WR�PH��EXW�LI�,�VHQW�D�ORYHG�RQH�D�PLUURU�LQ�WKH�SRVW��LQ�ZKLFK�,�KDG�PLUURUHG�P\�UHIOHFWLRQ
IRU�D�ORQJ�WLPH��VR�WKDW�,�FRXOG�UHPHPEHU�WKLV�IDFH��VKH�ZRXOG�QRW�EH�DEOH�WR�VHH�PH��DQG�LQVWHDG
ZRXOG�VHH�KHUVHOI�ފ��(FR��������S������

7KH�PLUURU�LV��DIWHU�DOO��D�XWRSLD��VLQFH�LW�LV�D�SODFHOHVV�SODFH��,Q�WKH�PLUURU��,�VHH�P\VHOI�WKHUHމ���
ZKHUH�,�DP�QRW��LQ�DQ�XQUHDO��YLUWXDO�VSDFH�WKDW�RSHQV�XS�EHKLQG�WKH�VXUIDFH��,�DP�RYHU�WKHUH��WKHUH
ZKHUH�,�DP�QRW��D�VRUW�RI�VKDGRZ�WKDW�JLYHV�P\�RZQ�YLVLELOLW\�WR�P\VHOI��WKDW�HQDEOHV�PH�WR�VHH
P\VHOI�WKHUH�ZKHUH�,�DP�DEVHQW��VXFK�LV�WKH�XWRSLD�RI�WKH�PLUURU��%XW�LW�LV�DOVR�D�KHWHURWRSLD�LQ�VR
IDU�DV�WKH�PLUURU�GRHV�H[LVW�LQ�UHDOLW\��ZKHUH�LW�H[HUWV�D�VRUW�RI�FRXQWHUDFWLRQ�RQ�WKH�SRVLWLRQ�WKDW�,
RFFXS\��)URP�WKH�VWDQGSRLQW�RI�WKH�PLUURU�,�GLVFRYHU�P\�DEVHQFH�IURP�WKH�SODFH�ZKHUH�,�DP�VLQFH�,
VHH�P\VHOI�RYHU�WKHUH��6WDUWLQJ�IURP�WKLV�JD]H�WKDW�LV��DV�LW�ZHUH��GLUHFWHG�WRZDUG�PH��IURP�WKH
JURXQG�RI�WKLV�YLUWXDO�VSDFH�WKDW�LV�RQ�WKH�RWKHU�VLGH�RI�WKH�JODVV��,�FRPH�EDFN�WRZDUG�P\VHOI��,
EHJLQ�DJDLQ�WR�GLUHFW�P\�H\HV�WRZDUG�P\VHOI�DQG�WR�UHFRQVWLWXWH�P\VHOI�WKHUH�ZKHUH�,�DP��7KH
PLUURU�IXQFWLRQV�DV�D�KHWHURWRSLD�LQ�WKLV�UHVSHFW��LW�PDNHV�WKLV�SODFH�WKDW�,�RFFXS\�DW�WKH�PRPHQW
ZKHQ�,�ORRN�DW�P\VHOI�LQ�WKH�JODVV�DW�RQFH�DEVROXWHO\�UHDO��FRQQHFWHG�ZLWK�DOO�WKH�VSDFH�WKDW
VXUURXQGV�LW��DQG�DEVROXWHO\�XQUHDO��VLQFH�LQ�RUGHU�WR�EH�SHUFHLYHG�LW�KDV�WR�SDVV�WKURXJK�WKLV�YLUWXDO
SRLQW�ZKLFK�LV�RYHUޅ�WKHUHފކ��)RXFDXOW�������������S�������

���$V�&O«PHQW�&K«URX[�H[SODLQVމ��WKLV�SRVWFDUG��ZLWK�D�VSDFH�IRU�FRUUHVSRQGHQFH��DGGUHVV�DQG
VWDPS�RQ�WKH�EDFN��KDV�D�GRXEOH�DGYDQWDJH��)RU�WKH�VHOOHU��WKLV�LV�WKH�FKHDSHVW�SKRWR�SDSHU�RQ�WKH
PDUNHW��)RU�WKH�FOLHQW��LW�DOORZV�WR�VHQG�KHU�SRUWUDLW�E\�PDLO��DFFRPSDQLHG�E\�D�EULHI�PHVVDJHފ
�&K«URX[��������S������

���:DOWHU�%HQMDPLQ�VWDWHV��ZKDW�PDNHV�WKH�ILUVW�SKRWRJUDSKV�VR�LQFRPSDUDEOH�LV�SHUKDSV�WKLVމ��WKDW
WKH\�SUHVHQW�WKH�HDUOLHVW�LPDJH�RI�WKH�HQFRXQWHU�RI�PDFKLQH�DQG�PDQފ��%HQMDPLQ��������S�������
%D]LQ�UHSRUWV�WR�WKH�DXWRPDWLF�RULJLQ�RI�SKRWRJUDSK\��WR�WKH�HVVHQWLDOމ�REMHFWLYLW\ފ�RI�WKH
ފDEVHQFHމ���WR�WKH�IDFW�WKDW�SKRWRJUDSK\�LV�WKH�ILUVW�DUW�ZKLFK�HQMR\V�KXPDQފSKRWRJUDSKLF�H\Hމ
�%D]LQ�������������S������9LOHP�)OXVVHU�GHVFULEHV�WKH�SKRWRJUDSKLF�SUDFWLFH�DV�D�JDPHމ�DJDLQVW�WKH
GHYLFHފ��)OXVVHU��������S������

��5HIHUHQFHV��
$XVWHU��3����������7KH�LQYHQWLRQ�RI�VROLWXGH��)DEHU�	�)DEHU�

%DER��0��$����������'R�HVSHOKR�¢�IRWRJUDILD��$�SHUPDQ¬QFLD�GD�LPDJHP��,Q�0��0HGHLURV��(G����
)RWRJUDPDV��HQVDLRV�VREUH�IRWRJUDILD��SS����������6LVWHPD�6RODU��'RFXPHQWD�

%DUWKHV��5����������/D�FKDPEUH�FODLUH��1RWH�VXU�OD�SKRWRJUDSKLH��(ʮGLWLRQV�GH�Oކ(ʮWRLOH�*DOOLPDUG�/H
6HXLO�

%D]LQ��$���������������2�FLQHPD��(QVDLRV��(GLWRUD�%UDVLOLHQVH�

%HQMDPLQ��:����������6REUH�DUWH��W«FQLFD��OLQJXDJHP�H�SRO¯WLFD��5HOµJLR�'ކ�JXD�

%HQMDPLQ��:����������$V�SDVVDJHQV�GH�3DULV��$VV¯ULR�	�$OYLP�

%HUJHUHW��$���	�'URXLQ��)����������/HV�UHFUHʮDWLRQV�SKRWRJUDSKLTXHV��&KDUOHV�0HQGHO�

%RUJHV��-��/����������2�OLYUR�GRV�VHUHV�LPDJLQ£ULRV��4XHW]DO�(GLWRUHV�

&KDSORW��&����������/D�SKRWRJUDSKLH�U«FU«DWLYH�HW�IDQWDLVLVWH��&KDUOHV�0HQGHO�

&K«URX[��&����������9HUQDFXODLUHV��(VVDLV�GކKLVWRLUH�GH�OD�SKRWRJUDSKLH��/H�3RLQW�GX�-RXU�
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&K«URX[��&���	�(VNLOGVHQ��8���(GV������������/D�SKRWRJUDSKLH�WLPEU«H��/ކLQYHQWLYLW«�GH�OD�FDUWH
SRVWDOH�SKRWRJUDSKLTXH��-HX�GH�3DXPH�

&RUUHLD��0��GD�/����������&RQWUD�UHWUDWRV��$�VXEYHUV¥R�GR�JU¥R�IRWRJU£ILFR��5HYLVWD�GH�&RPXQLFD©¥R
H�/LQJXDJHQV�����������������KWWSV���ZZZ�IFVK�XQO�SW�UFO�LQGH[�SKS�UFO�DUWLFOH�YLHZ���

'LGL�+XEHUPDQ��*����������/D�SKRWRJUDSKLH�VFLHQWLILTXH�HW�SVHXGR�VFLHQWLILTXH��,Q�-�&��/HPDJQ\�	
$��5RXLOO«��(GV����+LVWRLUH�GH�OD�SKRWRJUDSKLH��SS����������/DURXVVH�%RUGDV�

'R\��*����������&ODXGH�&DKXQ��$�VHQVXDO�SROLWLFV�RI�SKRWRJUDSK\��,�%��7DXULV�	�&R�

'XERLV��3���������������2�DWR�IRWRJU£ILFR�H�RXWURV�HQVDLRV��3DSLUXV�

(FR��8����������6REUH�RV�HVSHOKRV�H�RXWURV�HQVDLRV��5HOµJLR�Gކ�JXD�

)DEULV��$����������$�IRWRPRQWDJHP�QR�%UDVLO��8PD�WUDMHWRʮULD�SRVVLʮYHO��$UW&XOWXUD���������������

)OXVVHU��9����������)XʵU�(LQH�3KLORVRSKLH�'HU�)RWRJUDILH��9HUODJ�(XURSHDQ�3KRWRJUDSK\�

)OXVVHU��9����������)LF©·HV�ILORVµILFDV��(GXVS�

)RXFDXOW��0���������������(VSD©RV�RXWURV��5HYLVWD�GH�&RPXQLFD©¥R�H�/LQJXDJHQV��������������

)UHXG��6����������2EUDV�FRPSOHWDV��Y������KLVWµULD�GH�XPD�QHXURVH�LQIDQWLO��ޅR�KRPHP�GRV�ORERVކ��
DO«P�GR�SULQF¯SLR�GH�SUD]HU�H�RXWURV�WH[WRV��������������&RPSDQKLD�GD�/HWUDV�

)UHXQG��*����������3KRWRJUDSKLH�HW�VRFL«W«���GLWLRQV�GX�6HXLO�

*DLOODUG��$����������$QGU«�.HUWHV]���GLWLRQV�3LHUUH�%HOIRQG�

+DVVQHU��5����������/D�SKRWRJUDSKLH�GކDPDWHXU��,Q�-�&��/HPDJQ\�	�$��5RXLOO«��(GV����+LVWRLUH�GH�OD
SKRWRJUDSKLH��SS����������/DURXVVH�%RUGDV�

+HQLVFK��+��.���	�+HQLVFK��%��$����������7KH�SKRWRJUDSKLF�H[SHULHQFH������������,PDJHV�DQG
DWWLWXGHV��7KH�3HQQV\OYDQLD�6WDWH�8QLYHUVLW\�

+ROPHV��2��:���������-XQH���7KH�VWHUHRVFRSH�DQG�WKH�VWHUHRJUDSK��7KH
$WODQWLF��KWWS���ZZZ�WKHDWODQWLF�FRP�PDJD]LQH�DUFKLYH���������WKH�VWHUHRVFRSH�DQG�WKH�
VWHUHRJUDSK��������

+RSNLQV��$��$����������0DJLF�VWDJH�LOOXVLRQV�DQG�VFLHQWLILF�GLYHUVLRQV�LQFOXGLQJ�WULFN�SKRWRJUDSK\�
6DPSVRQ�/RZ��0DUVWRQ�	�&R�

+XKWDPR��(���	�3DULNND��-����������0HGLD�DUFK¨RORJ\��$SSURDFKHV��DSSOLFDWLRQV��DQG
LPSOLFDWLRQV��8QLYHUVLW\�RI�&DOLIRUQLD�3UHVV�

.UDFDXHU��6���������������5XHV�GH�%HUOLQ�HW�GކDLOOHXUV��/HV�EHOOHV�OHWWUHV�

.UDXVV��5����������7KH�SKRWRJUDSKLF�FRQGLWLRQV�RI�VXUUHDOLVP��2FWREHU�����������

.UDXVV��5���������������7KH�RULJLQDOLW\�RI�WKH�DYDQW�JDUGH�DQG�RWKHU�PRGHUQLVW�P\WKV��7KH�0,7
3UHVV�

.UDXVV��5�������D���3KRWRJUDSK\�LQ�WKH�VHUYLFH�RI�VXUUHDOLVP��,Q�5��.UDXVV�	�-��/LYLQJVWRQ��(GV����
�SS����������$EEHYLOOH�3UHVV��DPRXU�IRX��SKRWRJUDSK\�DQG�VXUUHDOLVPކ/
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.UDXVV��5�������E���&RUSXV�GHOLFWL��,Q�5��.UDXVV�	�-��/LYLQJVWRQ��(GV����/ކDPRXU�IRX��SKRWRJUDSK\
DQG�VXUUHDOLVP��SS�����������$EEHYLOOH�3UHVV�

/DFDQ��-����������(ʮFULWV��(ʮGLWLRQV�GX�6HXLO�

/HRQDUGL��1���	�1DWDOH��6����������,QWURGXFWLRQ��,Q�1��/HRQDUGL�	�6��1DWDOH��(GV����3KRWRJUDSK\�DQG
RWKHU�PHGLD�LQ�WKH�QLQHWHHQWK�FHQWXU\��3HQQV\OYDQLD�6WDWH�8QLYHUVLW\�3UHVV�

/LVVRYVN\��0����������$�IRWRJUDILD�H�VHXV�GXSORV��W¥R�EUHYH�TXDQWR�SRVV¯YHO��5HYLVWD��FRQH��������
������KWWSV���GRL�RUJ����������LFRQH�Y��L���������

/LVWHU��0���������������7KH�SKRWRJUDSKLF�LPDJH�LQ�GLJLWDO�FXOWXUH��5RXWOHGJH�

0DQRYLFK��/����������7KH�ODQJXDJH�RI�QHZ�PHGLD��0,7�3UHVV�

0DUWLQV��0��/����������&ULVH�QR�FDVWHOR�GD�FXOWXUD��'DV�HVWUHODV�SDUD�RV�HFUDʰV��*UDʮFLR�(GLWRU�

0DYRU��&����������%HFRPLQJ��WKH�SKRWRJUDSKV�RI�&OHPHQWLQD��9LVFRXQWHVV�+DZDUGHQ��'XNH
8QLYHUVLW\�3UHVV�

0F/XKDQ��0���������������3DUD�FRPSUHHQGHU�RV�PHLRV�GH�FRPXQLFD©¥R��5HOµJLR�Gކ£JXD�

0F0DQXV��-��:����������0LUURUV��75$16�IRUPDWLRQ�DQG�VOLSSDJH�LQ�WKH�ILYH�ZD\�SRUWUDLW�RI�0DUFHO
'XFKDPS��7KH�6SDFH�%HWZHHQ����������������

0HOFKLRU�%RQQHW��6���������������+LVWµULD�GR�HVSHOKR��2UIHX�1HJUR�

0«OLªV��*����������/H�SRUWUDLW�P\VW«ULHX[��6WDU�)LOP�

0LUDQGD��-��%��GH���������)RWRJUDILD�H�DUTXHRORJLD�GR�PDWHULDOLVPR��,Q�-��%��GH�0LUDQGD��-��*��3LQWR
	�/��&��5LEHLUR��(GV����)XQGDPHQWR�H�LPHUV¥R��SS�����������2UIHX�1HJUR�

2ZHQV��&����������3KRWRJUDSK\�HQ�DE\PH��2FWREHU�����������

3RQJH��)�����������DWHOLHU�FRQWHPSRUDLQ��*DOOLPDUGކ/�����

5HLFKVWHLQ��,����������$�PXOWLJUDSK�IURP�0RQWUHDO��3KRWRJUDSKLF�&DQDGLDQD���������������

6FKQDXVV��+���������������3KRWRJUDSKLF�3DVWLPHV��$�KDQGERRN�IRU�DPDWHXUV��,OLIIH�	�6RQ�

6LPPHO��*����������)LGHOLGDGH�H�JUDWLG¥R�H�RXWURV�WH[WRV��5HOµJLR�'ކ�JXD�

6RDUHV��6����������$FWRU�7DERUGD��R�KRPHP��R�DFWRU�H�D�LPDJHP��6LQDLV�'H�&HQD����������������
KWWSV���UHYLVWDV�UFDDS�SW�VGF�DUWLFOH�YLHZ������

6RORPRQ�*RGHDX��$����������&DQRQ�IRGGHU��$XWKRULQJ�(XJHQH�$WJHW��7KH�3ULQW�&ROOHFWRU
V
1HZVOHWWHU�����������������

7LSKDLJQH�GH�OD�5RFKH��&��)����������*LSKDQWLH��9ROXPH����%DE\ORQH��
KWWSV���SOD\�JRRJOH�FRP�VWRUH�ERRNV�GHWDLOV�&KDUOHVB)UDQFRLVB7LSKDLJQHBGHBODB5RFKHB*LSKDQWLH"LG
 �LG3$$$$F$$-

:DWVRQ��3��5����������+DQQDK�0D\QDUG
V�PXOWLSOH�H[SRVXUHV��+LVWRU\�RI�3KRWRJUDSK\��������
��������
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:RRGEXU\��:��(���������������3KRWRJUDSKLF�DPXVHPHQWV��7KH�3KRWRJUDSKLF�7LPHV�3XEOLVKLQJ
$VVRFLDWLRQ�
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