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7KH��7ULORJ\�RI�,QFDUQDWLRQ��E\�$OH[DQGHU�%ORN�LV�D�XQLTXH�SKHQRPHQRQ�QRW�RQO\�RI�
5XVVLDQ��EXW�DOVR�RI�ZRUOG�SRHWU\��³7KH�QRYHO� LQ�YHUVHV´�� VWUXFWXUHG�E\� WKH�SRHWLF�
PHWD�SORW RI� WKH� SDWK�� EHFDPH� WKH� HPERGLPHQW� DQG� UHIOHFWLRQ� RI� WKH� VSLULWXDO�
H[SHULHQFH�RI�WKH�SRHW�KLPVHOI��$QG�LI�WKH�SDWK�DV�D�VXSHU�LGHD�RI�WKH�%ORN�WULORJ\�KDV�
UHSHDWHGO\� EHHQ� WKH� VXEMHFW� RI� UHVHDUFK� LQWHUHVW�� WKHQ� WKH� PHWD�SORW� RI� LQGLYLGXDO�
SRHWLF� F\FOHV� LV� QRW� IXOO\� FRQVLGHUHG�� 6R�� IRU� H[DPSOH�� ZLWKRXW� SURSHU� VFLHQWLILF�
XQGHUVWDQGLQJ� RI� WKH� SUREOHP�XQGHU� FRQVLGHUDWLRQ�� WKH� ³&URVVURDGV´� F\FOH��ZKLFK�
HQGV�WKH�ILUVW�YROXPH�RI�WKH�O\ULFV��UHPDLQV��7KH�QRWHG�VWDWH�RI�DIIDLUV�LQ�EORFN�VFLHQFH�
UHYHDOV�WKH�VFLHQWLILF�QRYHOW\�DQG�UHOHYDQFH�RI�WKLV�DUWLFOH��7KH�VSHFLDO�QDWXUH�RI�WKH�
WLPH� OHG� WR� WKH� VSHFLILFV� RI� WKH� UHSUHVHQWDWLRQ� RI� ERWK� WKH� O\ULFDO� KHUR� DQG� KLV�
H[SHULHQFH�� LQFOXGLQJ� WKH�P\VWLFDO�RQH�� ,Q� WKLV�FDVH�� WKH�DXWKRUV�XVH� WKH� IROORZLQJ�
PHWKRGV�� FRPSDUDWLYH�W\SRORJLFDO� PHWKRG�� OLQJXLVWLF� DQDO\VLV� RI� WKH� SRHWLF� WH[W��
KLVWRULFDO� DQG� OLWHUDU\�� $V� D� UHVXOW� RI� WKH� VWXG\�� WKH� DXWKRUV� FRQFOXGH� WKDW� WKH�
³&URVVURDGV´�F\FOH�UHSUHVHQWV�WKH�GHYHORSPHQW�RI�WKH�ILQDO�SRLQWV�RI�³3RHPV�DERXW�
WKH�%HDXWLIXO�/DG\´��WKH�P\WK�RI�(WHUQDO�)HPLQLQLW\��WKH�6RXO�RI�WKH�ZRUOG�GRHV�QRW�
GHFOLQH�� EXW� LWV� LPSOHPHQWDWLRQ� LV� LQFUHDVLQJO\� TXHVWLRQHG�� &RUUHVSRQGLQJO\�� WKH�
V\VWHP� RI� UHODWLRQV� EHWZHHQ� WKH� O\ULFDO� KHUR� DQG� WKH� DGGUHVVHH� RI� WKH� F\FOH� LV�
FRPSOLFDWHG��ZKLFK�XOWLPDWHO\�FKDQJHV�WKH�JHQHUDO�FKDUDFWHULVWLFV�RI�WKH�SLFWXUH�RI�
WKH�ZRUOG�DV�D�ZKROH�

.H\ZRUGV� 5XVVLDQ�3RHWU\��$OH[DQGHU�%ORN��&URVVURDGV���/\ULFDO�&KDUDFWHU��)DXVW�

�� ,QWURGXFWLRQ

7KH�SDWK�P\WK�DV�WKH�PDLQ�VWUXFWXUH�IRUPLQJ�HOHPHQW�LV�ZLGHO\�UHSUHVHQWHG�
LQ�WKH�OLWHUDWXUH�RI�WKH�6LOYHU�$JH��LQ�DGGLWLRQ�WR�$��%ORN¶V�ZRUN��DQ�H[DPSOH�RI�WKLV�
LV��IRU�H[DPSOH��WKH�O\ULFV�RI�1��*XPLO\RY���+H�LV�DVVRFLDWHG�QRW�VR�PXFK�ZLWK�WKH�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

$IDQDVHY��$���	�%UHHYD��7���	�2VPXNKLQD��2����������6SHFLILFLW\�RI�SRHWLF�PHWDVHXVH�LQ�WKH�
F\FOH��&URVVURDGV��E\�$OH[DQGHU�%ORN� -RXUQDO�RI�5HVHDUFK�LQ�$SSOLHG�/LQJXLVWLFV�����63���
��������
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UHDO�PRYHPHQW�RI� WKH� O\ULFDO�KHUR��EXW��KLJKOLJKWLQJ� WKH�SDWK�RI�KLV�VSLULWXDO�TXHVW��
GHPRQVWUDWHV�WKH�IRUPDWLRQ�RI�WKH�P\WK�RI�WKH�ZRUOG��$�VSHFLILF�IHDWXUH�RI�WKH�SDWK�
P\WK�LV�WKH�FRPELQDWLRQ�RI�YHUWLFDO�DQG�KRUL]RQWDO�VSDWLDO�SURMHFWLRQV��,Q�VRPH�FDVHV��
DV��IRU�H[DPSOH��LQ�*XPLO\RY¶V�O\ULFV��WKH�WULSOH�DUFKDLF�VWUXFWXUH�RI�VSDFH�LV�UHVWRUHG��
ZKLOH�WKH�KRUL]RQWDO�SDWK�RI�WKH�KHUR�WXUQV�RXW�WR�EH�HLWKHU�D�³IDOO´�WR�WKH�ORZHU�ZRUOG��
DV� HYLGHQFHG� E\� WKH� DSSHDUDQFH� RI� FKWKRQLF� K\SRVWDVHV� RI� WKH� IHPDOH� LPDJH�
�³2QGLQH´���RU�³$VFHQW´�WR�WKH�XSSHU�ZRUOG��FRQILUPDWLRQ�RI�WKLV�LV�WKH�DSSHDUDQFH�RI�
D�IHPDOH�LPDJH�LQ�WKH�LQFDUQDWLRQ�RI�%HDWULFH��,Q�DGGLWLRQ��WKH�IXQFWLRQLQJ�RI�WKH�SDWK�
P\WK� PD\� EH� DVVRFLDWHG� ZLWK� WKH� P\WKRORJ\� RI� G\LQJ� �� UHVXUUHFWLRQ�� WKLV� LV�
FKDUDFWHULVWLF�ERWK�IRU�WKH�ZRUN�RI�$��%ORN�DQG�IRU�WKH�SRHWU\�RI�$��%HO\��

7KH�WULORJ\�RI�³KXPDQL]DWLRQ´�RI�$OH[DQGHU�%ORN�LV�QRW�RQO\�D�KROLVWLF��EXW�
DOVR�D�G\QDPLF�HQWLW\��,I�LQWHJULW\�LV�DFKLHYHG�E\�XQIROGLQJ�WKH�P\WK�RI�WKH�SDWK��WKHQ�
WKH�G\QDPLVP�RI�WKH�WULORJ\�LV�DVVRFLDWHG�ZLWK�WKH�GHYHORSPHQW�RI�WKH�PDLQ�FKDUDFWHUV�
WKDW� GHWHUPLQH� WKH� FRQWHQW� DQG� VWUXFWXUH� RI� HDFK� ERRN��ZLWK� WKH�PRYHPHQW� RI� WKH�
O\ULFDO��,��DQG�WKH�LPDJH�RI�WKH�O\ULFDO�DGGUHVVHH��IHPDOH�ILJXUDWLYH�VHULHV��

7KH�FHQWUDO�V\PEROLF�LPDJH�WKDW�GHILQHV�WKH� O\ULFDO�SORW�RI�HDFK�YROXPH�LV�
FORVHO\�FRUUHODWHG�ZLWK�WKH�OLWHUDU\�FRQWH[W�RI�LWV�WLPH��,Q�WKH�ILUVW�ERRN��LW�LV�WKH�6RXO�
RI� WKH�ZRUOG�� D� V\PERO� GDWLQJ� EDFN� WR� WKH� 6RORYLHYVN\�P\WK� RI� WKH�ZRUOG�� LQ� WKH�
VHFRQG�YROXPH�� WKLV�LV�WKH�HOHPHQW��D�V\PERO�ZLGHO\�URRWHG�LQ�WKH�V\PEROLVW�WUDGLWLRQ��
UHSUHVHQWHG�LQ�WKH�ZRUN�RI�DOPRVW�HYHU\�RI�WKH�V\PEROLVW�SRHWV��.��%DOPRQW��:\DFK��
,YDQRY��$��%HO\��HWF���� LQ� WKH� WKLUG�ERRN� LV� WKH�6SLULW�RI�PXVLF��7KH�FKDQJH�RI�RQH�
FHQWUDO�V\PEROLF�LPDJH�WR�DQRWKHU�OHDGV�WR�WKH�WUDQVIRUPDWLRQ�RI�WKH�ZKROH�SLFWXUH�RI�
WKH�ZRUOG��FDXVHV�D�FKDQJH�LQ�WKH�FRQWHQW�RI�WKH�LPDJH�RI�WKH�O\ULFDO�KHUR�DQG�O\ULFDO�
DGGUHVVHH�� $W� WKH� VDPH� WLPH�� WKH� O\ULFDO� KHUR� UHWDLQV� D� ³PHPRU\´� RI� KLV� SDVW�
LQFDUQDWLRQV��ZKLFK�ODUJHO\�HQVXUHV�WKH�SHUFHSWLRQ�RI�%ORN¶V FUHDWLYLW\�DV�D�VLQJOH�WH[W�

���0HWKRGV

7KLV�DUWLFOH�FRQWLQXHV�D�VHULHV�RI�DUWLFOHV�E\�D�JURXS�RI�DXWKRUV�GHGLFDWHG�WR�
WKH� VWXG\� RI� 5XVVLDQ� SRHWU\� DW� WKH� WXUQ� RI� WKH� HSRFK� �$IDQDVHY 	�%UHHYD�� ������
$IDQDVHY HW�DO���������7HMHGD�	�'RPLQJXH]���������7KH�VSHFLDO�QDWXUH�RI�WKH�WLPH�
OHG�WR�WKH�VSHFLILFV�RI�WKH�UHSUHVHQWDWLRQ�RI�ERWK�WKH�O\ULFDO�KHUR�DQG�KLV�H[SHULHQFH��
LQFOXGLQJ�WKH�P\VWLFDO�RQH��,Q�WKLV�FDVH��ZH�UHO\�RQ�WKH�WHFKQLTXH�IRXQG�LQ�WKH�ZRUNV�
RI� UHVHDUFKHUV� 9�9�� 0DWYHHYD�� <X�9�� 'RPDQVN\�� $�(�� 6NYRUWVRY�� 9�� 6KDPLQD�
�0DWYHHYD HW� DO��� ������ 6KDPLQD�� ������ 1D]RNWDEDU��	� 7RKLGL�� ������� /LQJXLVWLF�
DQDO\VLV�� ZKLFK� LV� DOVR� XVHG� LQ� WKH� DQDO\VLV� RI� WKH� O\ULFV� RI� WKH� ³6LOYHU� $JH´��
FRQWULEXWHG�WR�D�GHHS�SHQHWUDWLRQ�LQWR�WKH�SRHW¶V�V\PEROLVP��1XUXOOLQD 	�8VPDQRYD��
������%RFKLQD 	�6WDURVWLQD���������5HJDUGLQJ�WKH�SRHWU\�RI�$��%ORN��OLWHUDU\�VFKRODUV�
RIWHQ�DSSO\�WKH�FRPSDUDWLYH�W\SRORJLFDO�PHWKRG�RI�UHVHDUFK��UHYHDOLQJ�WKH�FRQQHFWLRQ�
RI�KLV�WH[WV�ZLWK�SUHYLRXV�ZRUNV��7FKRXJRXQRYD�3DXOVRQ��������0DJRPHGRYD��������
0DJRPHGRYD���������$OO�RI�WKH�DERYH�PHWKRGV�DOORZHG�XV�WR�DFKLHYH�WKH�IROORZLQJ�
UHVXOWV�



6SHFLILFLW\�RI�3RHWLF�0HWDVHXVH�LQ�WKH�&\FOH��&URVVURDGV�«_����

���5HVXOWV�DQG�'LVFXVVLRQ

$V�D�UHVXOW�RI�WKH�VWXG\��WKH�DXWKRUV�FRQFOXGH�WKDW�WKH�³&URVVURDGV´�F\FOH�
UHSUHVHQWV�WKH�GHYHORSPHQW�RI�WKH�ILQDO�SRLQWV�RI�³3RHPV�DERXW�WKH�%HDXWLIXO�/DG\´��
WKH� P\WK� RI� (WHUQDO� )HPLQLQLW\�� WKH� 6RXO� RI� WKH� ZRUOG� GRHV� QRW� GHFOLQH�� EXW� LWV�
LPSOHPHQWDWLRQ�LV�LQFUHDVLQJO\�TXHVWLRQHG��7KH�ILUVW�SRHP�� ³,�NHSW�WKHP�LQ�WKH�DLVOH�
RI�-RKQ����´�� EHFRPHV�HYLGHQFH�RI�WKH�LQYDULDELOLW\�RI�WKH�JHQHUDO� O\ULFDO�VLWXDWLRQ��
ZKLFK�LV�EDVHG�RQ�WKH�UHODWLRQVKLS�RI�WKH�O\ULFDO�KHUR�DQG�D�FHUWDLQ�IHPDOH�LPDJH�WKDW�
KDV�D�VDFUHG�QDWXUH��(YLGHQFH�RI�WKLV�LV�WKH�SUHVHUYDWLRQ�RI�WKH�SRHWLFV�RI�DPELJXLW\�
LQ�WKH�FKDUDFWHUL]DWLRQ�RI�WKLV�LPDJH��ZKLFK�DOORZV�XV�WR�FRQYH\�WKH�³LQH[SUHVVLEOH´��
³6KH�´� ³7R� +HU�´� WKH� JHQHUDO� OLWXUJLFDO� RULHQWDWLRQ� RI� WKH� KHUR¶V� DWWLWXGH� WR� WKH�
DGGUHVVHH�� ³P\�+RVDQQD�´�³,�KDYH�EHHQ�LQ�WKH�6HUYLFH�IRU�PDQ\�\HDUV�´�³6KH�JDYH�
PH�WKH�5R\DO�$QVZHU�́ ��ZKLOH�WKH�SRVVLELOLW\�RI�WKH�SUHYLRXV�H[SHULHQFH�RI�SHUFHLYLQJ�
WKH�+LJKHU�LV�EHLQJ�TXHVWLRQHG�³�$QG�RQ�$QRWKHU�'D\�� RQH�SDUWLFLSDQW�LQ�WKH�0HHWLQJ�
� �� ,� GLG� QRW� VKDUH� WKHVH� PHHWLQJV� ZLWK� DQ\RQH´� �%ORFN�� ������ S�� ������
&RUUHVSRQGLQJO\��WKH�V\VWHP�RI�UHODWLRQV�EHWZHHQ�WKH�O\ULFDO�KHUR�DQG�WKH�DGGUHVVHH�
RI�WKH�F\FOH�LV�FRPSOLFDWHG��ZKLFK�XOWLPDWHO\�FKDQJHV�WKH�JHQHUDO�FKDUDFWHULVWLFV�RI�
WKH�SLFWXUH�RI�WKH�ZRUOG�DV�D�ZKROH��,Q� WKH�SUHYLRXV�F\FOH�� WKH�PDLQ�HPSKDVLV�ZDV�
SODFHG�RQ�VSDWLDO�FKDUDFWHULVWLFV��DOORZLQJ�WR�UHDOL]H�WKH�DVSLUDWLRQ�RI�WKH�O\ULFDO KHUR�
WR�WKH�%HDXWLIXO�/DG\��ZKLOH�WKH�WHPSRUDO�FKDUDFWHULVWLFV�UHFHGHG�LQWR�WKH�EDFNJURXQG��
GXH� WR� WKH� LQYDULDELOLW\�RI� WKH�ZRUOG�RI� WKH�%HDXWLIXO�/DG\� �³LPSHUWXUEDEOH� LQ� WKH�
GHSWKV´���WKH�DUWLVWLF�HPERGLPHQW�RI�ZKLFK�ZDV�WKH�FLUFOH�DV�D�V\PERO�RI�WKH�HWHUQDO�
OLIH�� JDLQLQJ� WKH� VHPDQWLFV� RI� HWHUQLW\�� 7KH� UHVWRUDWLRQ� RI� WKH� FRXUVH� RI� WLPH� ZDV�
FDUULHG�RXW�RQO\�LQ�UHODWLRQ�WR�WKH�O\ULFDO�KHUR��1RZ��WKH�PRWLYH�RI�WKH�SDVVDJH�RI�WLPH�
LV� EHFRPLQJ� LQFUHDVLQJO\� LPSRUWDQW�� WKH� DFWLYDWLRQ� RI� WHPSRUDO� FKDUDFWHULVWLFV� DV�
RSSRVHG�WR�WKH�V\PEROV�RI�HWHUQLW\��LV�GXH�WR�WKH�WUDQVIRUPDWLRQ�RI�WKH�HQWLUH�DUW�V\VWHP�
RI� WKH� %ORFN�� WKH� EDVLV� RI� ZKLFK� LV� WKH� H[SDQVLRQ� RI� WKH� WKHPDWLF� OD\HU� DQG� WKH�
ILJXUDWLYH�VWUXFWXUH�RI�³3RHPV�DERXW�WKH�%HDXWLIXO�/DG\´��7KH�SRHW�KLPVHOI�GHILQHG
WKH�QHZ�FKDUDFWHU�RI�WKH�ZRUOG¶V�SLFWXUH�DV�³WKH�P\VWLF�RI�HYHU\GD\�OLIH´��DWWHQWLRQ�LV�
IRFXVHG� QRW� RQ� WKH� VSDWLDO� YHUWLFDO�� EXW� RQ� WKH� KRUL]RQWDO� SODQH�� ZKLFK� DOORZV�
FRQYH\LQJ�WKH�GLVKDUPRQ\�RI�HDUWKO\�H[LVWHQFH��ZKHUH�WKH�WUDJHG\�RI�VWDWH��VRFLDO�DQG�
SHUVRQDO�H[LVWHQFH�DUH�RQO\�SULYDWH�ZD\V�RI�PDQLIHVWLQJ�D�FRPPRQ�PHWDSK\VLFDO�HYLO��
$FFRUGLQJO\�� LI� WKH� LG\OOLFLW\�RI� WKH�ZRUOG�RI�³3RHPV�DERXW� WKH�%HDXWLIXO�/DG\´� LV�
WKUHDWHQHG� RQO\� E\� WKH� SRVVLELOLW\� RI� D� QHJDWLYH� WUDQVIRUPDWLRQ� RI� WKH� O\ULFDO�
DGGUHVVHH��FDVWLQJ�KHU�LQWR�WKH�FUHDWHG�ZRUOG�RI�HDUWKO\�H[LVWHQFH��WKHQ�³&URVVURDGV´�
GHPRQVWUDWH� WKH� LQLWLDO� IUDJPHQWDWLRQ� RI� WKH�ZRUOG�� LQGLFDWLQJ� WKH� GRPLQDQFH� RI� D�
FKDRWLF�EHJLQQLQJ��7KH�DUWLVWLF�HPERGLPHQW�RI�WKLV�LV�WKH�GRPLQDQFH�RI�WKH�\HOORZ�
EODFN� FRORU� VFKHPH�� WKH� DSSHDUDQFH� RI� WKH� LPDJH� RI� WKH� IDWHIXO� IRUFH� WKDW�
SUHGHWHUPLQHV� KXPDQ� IDWH�� WKH� FUHDWLRQ� RI� ZKLFK� XVHV� WKH� SRHWLFV� RI� DPELJXLW\��
VLJQLILFDQW�IRU�WKH�VWUXFWXUH�RI�WKH�LPDJH�RI�WKH�%HDXWLIXO�/DG\�LQ�WKH�SUHYLRXV�F\FOH�
�DSSHDO�WR�LQGHILQLWH�SURQRXQV���7KH�JHQHUDOLW\�RI�WKH�WHFKQLTXH�LV�FRPELQHG�ZLWK�WKH�
VHPDQWLF�GLIIHUHQFH��WKH�DWPRVSKHUH�RI�WKH�DSSURDFKLQJ�WUDQVIRUPDWLRQ�FUHDWHG�ZLWK�
WKH� KHOS� RI� WKLV� WHFKQLTXH� LQ� ³3RHPV� RI� WKH� %HDXWLIXO� /DG\´� LV� UHSODFHG� LQ�
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³&URVVURDGV´�XVLQJ�D�VLPLODU�LPDJH�VWUXFWXUH�DV�D�V\PEROLF�HPERGLPHQW�RI�IRUPOHVV�
FKDRV�WKDW�RSSRVHV�GLYLQLW\�DQG�VSLULWXDOLW\��³)DFWRU\´��³� ,V�HYHU\WKLQJ�FDOP�DPRQJ�
WKH�SHRSOH"´�HWF���,Q�DGGLWLRQ�WR�WKH�SRHWLFV�RI�DPELJXLW\�WKDW�FUHDWHV�WKH�LPDJH�RI�
IDWDO�IRUFH�LQ�WKH�F\FOH�� LWV�SHUVRQLILHG�H[SUHVVLRQ�DSSHDUV�� WKH�LPDJH�RI�WKH�EODFN�
PDQ��³$�EODFN�PDQ�ZDV�UXQQLQJ�DURXQG�WKH�FLW\����´��DQG�WKH�V\QRQ\PRXV�LPDJH�RI�
WKH�KXQFKEDFN �³7KH�FKLOG�LV�FU\LQJ��8QGHU�WKH�FUHVFHQW�PRRQ��������

���6XPPDU\

$�GLIIHUHQW�SLFWXUH�RI�WKH�QDWXUH�RI�WKH�O\ULFDO��,��EHJLQV WR�FRUUHVSRQG�WR�WKH�
QHZ� SLFWXUH� RI� WKH� ZRUOG�� 6LQFH� WKDW� WLPH�� WKH� WKHPH� RI� KDUOHTXLQDGH� KDV� EHHQ�
DFWLYDWHG� LQ� WKH� ZRUN� RI� WKH� %ORFN�� 6R�� RQH� RI� WKH� K\SRVWDVHV� RI� WKH� O\ULFDO� KHUR�
EHFRPHV� WKH� K\SRVWDVLV� FORZQ�� KDUOHTXLQ�� UHIOHFWLQJ� KLV� LQYROYHPHQW� LQ� IRUPOHVV�
FKDRV� ��,�ZDV�DOO� LQ�FRORUIXO� SDWFKHV� ������� ,Q�DGGLWLRQ�� WKH�K\SRVWDVLV� RI� WKH�SRHWLV�
DFWLYDWHG��ZKLFK��KRZHYHU��LV�QRW�LGHQWLFDO� WR�LWV�PDQLIHVWDWLRQV�LQ�WKH�$QWH�/XFHP�
F\FOH��ZKHUH�LW�EHFDPH�D�ZD\�RI�GHVLJQDWLQJ�WKH�RWKHUQHVV��H[FHSWLRQDO�FKDUDFWHU�RI�
WKH� O\ULFDO� KHUR� LQ� UHODWLRQ� WR� WKH� ZRUOG� DURXQG� KLP�� ,Q� WKH� ³&URVVURDGV´� WKH�
DSSHDUDQFH�RI�WKLV�K\SRVWDVLV�LV�GXH�WR�WKH�WUDQVIRUPDWLRQ�RI�WKH�DXWKRU¶V�LGHDV�DERXW�
FRPSUHKHQGLQJ� WKH� KLJKHVW� LGHDO�� WKH� LGHD� RI� WKH� SRHW� DV� D� FRQGXFWRU� RI�P\VWLFDO�
UHDOLW\�XQGHUJRHV�D�URPDQWLF�LURQ\��+LV�H[SHULHQFHV�ORVH�WKH�FKDUDFWHU�RI�XQLYHUVDOLW\�
DQG�DUH�UHYHDOHG�QRW�WKURXJK�WKH�V\PEROLVP�RI�VOHHS��EXW�WKURXJK�WKH�V\PEROLVP�RI�D�
IDLU\�WDOH��D�GUHDP�WKDW�SUHVHUYHV�WKH�WUDGLWLRQDO�VHPDQWLFV�RI�ILFWLRQ�DVVLJQHG�WR�WKHP�
��<RX�DUH�DW�WKH�ILUHSODFH��WXUQLQJ�JUD\�KDLU��������%ULJKW�GUHDP��\RX�ZLOO�QRW�GHFHLYH�
������HWF����,I�WKH�LPDJH�RI�D�GUHDP�DSSHDUV�LQ�SRHPV��WKHQ�LW�LV�UHFRJQL]HG�DV�RQH�RI�
WKH�YDULDQWV�RI�D�IDLU\�WDOH��7KH�FUHDWRU�RI�IDLU\�WDOH LV�GHFODUHG�SRHW��LW�LV�SUHFLVHO\�WKLV�
JRDO�WKDW�LV�IROORZHG�E\�PDQGDWRU\�LQGLFDWLRQV�RI�DJH��³JUD\�KDLU´�DQG�³GHFUHSLWXGH´���
DORQJ�ZLWK�DJH�V\PEROV��WKH\�EHFRPH�D�PHDQV�RI�GHVLJQDWLQJ�WKH�IDEXORXV��GUHDP\�
QDWXUH�RI�WKH�GUHDP�RI�WKH�+LJKHU��FUHDWLQJ�RQO\�WKH�LOOXVLRQ�RI�WLPH�RYHUFRPLQJ���
³:KHQ�,�EHJDQ�WR�GHFUHSLW�DQG�IUHH]H����´��³<RX�DUH�E\�WKH�ILUHSODFH��WXUQLQJ�JUD\�KDLU�
���´��HWF����³:KHQ�,�EHJDQ�WR�GHFUHSLW�DQG�IUHH]H����7KH�SRHW��DFFXVWRPHG�WR�JUD\�KDLU��
��,�ZDQWHG�WR�SXVK�EDFN���7KH�(QG��GHVWLQHG�IRU�ROG�SHRSOH���%ORFN������� S��������

$W� WKH� VDPH� WLPH�� %ORN� H[FOXGHV� WKH� SRVVLELOLW\� RI� XQLTXHQHVV� RI� LURQLF�
PHDQLQJ�� WKXV�� WKH� GHVLJQDWLRQ� RI� WKH� ³GHFUHSLWXGH´� RI� WKH� KHUR� DOORZV� KLP� WR� EH�
LQFOXGHG�LQ�WKH�WUDGLWLRQDO�LPDJHU\�RI�DQ�DJLQJ�FUHDWRU��LQWHUQDOO\�FRUUHODWLQJ�KLP��IRU�
H[DPSOH��ZLWK� WKH� LPDJH�RI� )DXVW�� DQG� WKH�YHU\� IHHOLQJ�RI� WKH� ILQLWHQHVV�RI� OLIH� LV�
SHUFHLYHG�DV�D�FULWHULRQ�GLVWLQJXLVKLQJ�WKH�SRHW�IURP�WKH�IDFHOHVV�PDVV��³WKH�LPPRUWDO�
YXOJDULW\� RI� WKH� FURZG´�� ,Q� DGGLWLRQ�� WKDQNV� WR� VXFK� DQ� DVVRFLDWLYH� FRQQHFWLRQ�� LW�
EHFRPHV�SRVVLEOH� WR�DFWLYDWH� WKH� LPDJH�RI� IRUPOHVV�FKDRV� LQ� UHODWLRQ� WR� WKH�DFW�RI�
FUHDWLYLW\��ZKLFK�ORVHV�LWV�UHOHYDQFH�WR�WKH�SURFHVV�RI�WKHXUJLFDO�WUDQVIRUPDWLRQ�RI�OLIH��
,QGLFDWLYH�LQ�WKLV�UHJDUG�LV�WKH�SRHP�³<RX�DUH�E\�WKH�ILUHSODFH��WXUQLQJ�JUD\�KDLU����´��
ZKHUH�WKH�LQIHUQDO�QDWXUH�RI�³LQYLVLEOH�GUHDPV´�LV�VLQJOHG�RXW��WKH�LPDJH�RI�³GUHDPV´�
LQ�WKH�DUW�V\VWHP�RI�WKH�%ORFN�LV�FRUUHODWHG�ZLWK�WKH�FUHDWLYH�LQVLJKW�RI�WKH�KLJKHVW�
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P\VWLFDO� UHDOLW\��� DQG�� LQ� WKLV� FDVH�� WKH� H[FHSWLRQDO� FRUUHODWLRQ� RI� FUHDWLYLW\� DQG�
,QIHUQDO�IRUFHV�DUH�VXSSRUWHG�E\�WKH�DGGUHVVLQJ�RI�WKHLU�DFWLRQV��³<RXU�GDXJKWHU�� LQ�
DUPFKDLUV�� LV�D�VSULQJ�RI�SLQN����6WULFWHU�WKDQ�HYHQLQJ�VKDGRZV���:H�QHYHU�NQRFNHG�
DW�KHU����:H�QHYHU�QDXJKW\�DW�KHU���+RZ�QLFH�DQG�OLJKW�LW�LV�� ��,W¶V�GDUN�EHKLQG�XV ������
/HW¶V�PHVV�ZLWK��NQRFN�RQ�WKH�JODVV����/HW¶V�� JHW�RXW�RI�WKH�ZLQGRZ��´��%ORFN��������
S�� ������ +HUH� WKH� GLVWLQFWLRQ� RI� WKH� P\VWLFDO� WUXWK� LWVHOI� DQG� WKH� PHWKRG� RI� LWV�
FRPSUHKHQVLRQ�LV�RI�SDUWLFXODU�LPSRUWDQFH��&RPSDULQJ�FUHDWLYLW\�WR�ORZHU�GHPRQLF�
IRUFHV�GHPRQVWUDWHV�WKH�H[KDXVWLRQ�RI�SUHYLRXV�DSSURDFKHV�WR�JDLQLQJ�WKH�+LJKHU��D�
VLJQ� RI� WKLV� LV� WKH� DSSHDUDQFH� RI� WKH� LPDJH� RI� ³SLQN� IRROV´�� ZKLFK� LQFOXGHV� WKH�
SURSKHWLF�RULHQWDWLRQ�RI�FUHDWLYLW\��UHVXOWLQJ�LQ�WKH�FUHDWLRQ�RI�D�VXEMHFWLYH��GHYRLG�RI�
JHQXLQH� VSHOO�WHOOLQJ� SRZHU� IDLU\� WDOH� �� GUHDP �HYLGHQFH� RI� WKLV� EHFRPHV� WKHLU�
HPSKDVLV�ERRN�QDWXUH�� �,
P�WLUHG�RI�EHOLHYLQJ�LQ�PLVHUDEOH�ERRNV���7KH�VDPH�SLQN�
IRROV����%ORFN��������S��������7KH�LPDJH�RI�D�³SLQN�JLUO´�LV�FRUUHODWHG�ZLWK�WKH�GUHDP�
RI�D�O\ULFDO KHUR���SRHW��ZKLFK�LV�FRQFHSWXDOL]HG�LQ�WKH�FDWHJRULHV�RI�WKH�HDUWKO\�ZRUOG��
³:KHQ�,�ZDONHG�DORQJ�WKH�URDG�DW�GXVN����$�UHG�OLJKW�ZDV�QRWLFHG�LQ�WKH�ZLQGRZ����
7KH�SLQN�JLUO�VWRRG�RQ�WKH�GRRUVWHS���$QG�WROG�PH�WKDW�,�ZDV�KDQGVRPH�DQG�WDOO����7KLV�
LV�P\�ZKROH�VWRU\��NLQG�SHRSOH��,�GRQ¶W�QHHG�DQ\WKLQJ�IURP�\RX�DQ\PRUH����,�QHYHU�
GUHDPHG�RI�D�PLUDFOH�� ��$QG�\RX�FDOP�GRZQ�� DQG�IRUJHW�DERXW�LW´��%ORFN��������S��
������7KH�WUDQVIRUPDWLRQ�WKDW�WKH�IHPDOH�LPDJHU\�XQGHUJRHV�LV�FDUULHG�RXW��LQWHU�DOLD��
E\� FKDQJLQJ� FRORU� V\PEROV�� ,Q� WKH� SUHYLRXV� F\FOH�� RQH� RI� WKH� ZD\V� WR� HQVXUH� WKH�
DPELJXLW\�RI�WKH�LPDJH�RI�WKH�%HDXWLIXO�/DG\�ZDV�WKH�G\QDPLF�GHYHORSPHQW�RI�WKH�
FRORU� JDPXW�� SLQNLVK� EOXH� � WKH� GRPLQDQFH� RI� UHG� � ILHU\� JDPXW� � ZKLWH�� ,Q�
³&URVVURDGV´�� KRZHYHU�� D� VHPDQWLF� GLYHUJHQFH� RI� ³SLQN´� DQG� ³UHG´� RFFXUV�� WKH�
VHPDQWLFV�RI�WKH�ILUVW�DUH�DPELYDOHQW��LQ�RQH�FDVH�LI�LW�LV�DVVRFLDWHG�ZLWK�D�FKDUDFWHULVWLF�
RI�D�IHPDOH�LPDJH��LW�LV�SHUFHLYHG�DV�D�UHGXFHG��ORVW�FKDUDFWHU�RI�XQLYHUVDOLW\��D�VLJQ��
LI�LW�LV�UHODWHG�WR�GHWDLOV�DVVRFLDWHG�ZLWK�ZLWK�WKH�V\PEROLVP�RI�WKH�VXQ��LW�UHWDLQV�D�
SRVLWLYH�PHDQLQJ���%ULJKW�GUHDP��\RX�FDQ¶W�GHFHLYH������� �SLQN�EXQQ\����3UD\HUV���
�SLQN� DQJHO���� 7KH� VHPDQWLFV� RI� WKH� ³UHG´� UHWDLQV� DQ� LQGLUHFW� DWWULEXWLRQ� WR� WKH�
V\PEROLVP�RI�GDZQ� �� VXQVHW� DV� D� SURWRW\SH�RI�P\VWLFDO� UHDOLW\� �³,� GUHDPHG� IXQQ\�
WKRXJKWV����´��³6KH�ZDV�ILIWHHQ�\HDUV�ROG��%XW�E\�NQRFN������

+RZHYHU�� WKH� DVVRFLDWLYH� ILHOG�� ZKLFK� LQFOXGHV� WKH� O\ULFDO� KHUR� LQ� WKH�
)DXVWLDQ�FRQWH[W��LQYROYHV�QRW�RQO\�SURIDQLQJ�WKH�FUHDWLYH�DFW��RI�WKH�WDOH �SHUFHSWLRQ�
E\�WKH�EOLQGHG�)DXVW�RI�GLJJLQJ�WKH�JUDYH�DV�VLJQV�RI�SHUHVWURLND�RI�WKH�ZRUOG���EXW�
DOVR�LWV�MXVWLILFDWLRQ��WKH�ILQDO�DVFHQVLRQ�RI�)DXVW���,Q�WKLV�VHQVH��WKH�VHPDQWLFV�RI�WKH�
QDPH�RI�WKH�F\FOH��³&URVVURDGV�´�LV�DFWLYDWHG��ZKLFK��RQ�WKH�RQH�KDQG��GHPRQVWUDWHV�
WKH�QHHG�WR�UHYLHZ�WKH�ROG�ZD\V�RI�JDLQLQJ�WKH�+LJKHU��DQG�RQ�WKH�RWKHU��KLJKOLJKWV�
WKH�SRVVLELOLW\�RI�ILQGLQJ�WKH�WUXH�SDWK�WR�WKH�P\VWLFDO�LGHDO��7KLV�LV�FRQILUPHG�E\�WKH�
ODVW�SRHPV�RI� WKH�F\FOH� � �3UD\HUV��DQG��+HUH� LW� LV� � D� VHULHV�RI� JUDYH� VWHSV���7KH�
HSLJUDSK�WR�WKH�ILUVW�RI�WKHP�WDNHV�D�OLQH�IURP�%HO\
V�SRHP�³$UJR´� � ³2XU�$UJR�´��
:KLFK�EHFRPHV�DQ�LQGLFDWLRQ�RI�WKH�UHVWRUDWLRQ�RI�WKH�HQWLUH�ILJXUDWLYH�V\VWHP�RI�WKH�
SUHYLRXV� F\FOH� DQG� WKH� ILJXUDWLYH� V\PEROLVP�RI�%HO\
V� SRHP�� WKHUHIRUH� WKHUH� LV� D�
KLGGHQ�FRQWUDVW�EHWZHHQ�WKH��SLQN�IRROV��DQG�WKH�XQLW\�RI�WKH�P\VWLFV�� �2XU�$UJR���



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

$W�WKH�VDPH�WLPH��LI�HDUOLHU�WKH�HQWLUH�ILJXUDWLYH�V\VWHP�RI�%ORN�DQG�%HO\��³KHLJKWV´��
³VSULQJ´��³D]XUH´��ZDV�D�UHDOL]DWLRQ�RI�P\VWLFDO�DFWLRQ��QRZ�WKH\�DUH�SURMHFWHG�LQWR�
WKH�SODQ�RI�VHDUFKHV��IRUHERGLQJV��ZKLFK�LV�UHIOHFWHG�LQ�WKH�V\PEROLVP�RI�WKH�QDPH�RI�
WKH�ZRUN� � ³3UD\HUV´�� ,Q� WKH�SRHP�³+HUH� LW� LV� � D� VHULHV�RI� WRPEVWRQHV´� WKHUH� LV�D�
WUDQVIRUPDWLRQ�RI�WKH�LPDJH�RI�SULQFHVV FKDUDFWHULVWLF�RI�³3RHPV�DERXW�WKH�%HDXWLIXO�
/DG\´�DQG�RQO\�LQGLUHFWO\�SUHVHQWHG�LQ�³&URVVURDGV´��+HUH�WKH�W\SLFDO�P\WKRORJ\�RI�
WKH� VOHHSLQJ� SULQFHVV� RI� WKH� VOHHSLQJ� SULQFHVVLV� VLQJOHG� RXW�� ZKRVH� V\PEROLVP� LV�
DVVRFLDWHG� ZLWK� WKH� GHVLJQDWLRQ� RI� WKH� YDOXH� RI� WKH� P\VWLFDO� LGHDO� DQG� LWV� FXUUHQW
XQDWWDLQDELOLW\�

���&RQFOXVLRQV

7KXV�� ZH� FDQ� VD\� WKDW� WKH� %ORN¶V� F\FOH� ³&URVVURDGV´� LV� D� WUDQVLWLRQDO�
IRUPDWLRQ��RQ�WKH�RQH�KDQG��LW�GHYHORSV�WKH�PDLQ�WKHPHV�DQG�PRWLYHV�RI�WKH�SUHYLRXV�
SRHWU\� FROOHFWLRQ� ³3RHPV� DERXW� WKH� %HDXWLIXO� /DG\´�� EXW�� RQ� WKH� RWKHU� KDQG�� WKH�
FKDQJHV�WKDW�DUH�WDNLQJ�SODFH�ZLWK�WKH�O\ULFDO�KHUR�DQG�KLV�DWWLWXGH�WR�WKH�ZRUOG��WKH\�
VWUHWFK� WKH� WKUHDG� WR� WKH�VHFRQG�YROXPH�RI�$��%ORN
V� O\ULFV��7KH� O\ULF�KHUR�KDV� WKH�
DSSHDUDQFH�RI�D�KDUOHTXLQ���FORZQ��ZKLFK�UHYHDOV�KLV�FUDYLQJ�IRU�FKDRV�� LQ�WXUQ��WKH�
ZRUOG�LWVHOI�DSSHDUV�DV�D�IUDJPHQWHG��SHQHWUDWHG�FKDRWLF�EHJLQQLQJ�

$FNQRZOHGJHPHQWV

7KH�ZRUN�LV�SHUIRUPHG�DFFRUGLQJ�WR�WKH�5XVVLDQ�*RYHUQPHQW�3URJUDP�RI�
&RPSHWLWLYH�*URZWK�RI�.D]DQ�)HGHUDO�8QLYHUVLW\��
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SHUVRQD� LQ� WKH�5XVVLDQ� SRHWU\� DW� WKH� WXUQ� RI���VW� FHQWXU\� -RXUQDO�RI�+LVWRU\�
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