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7KH�DUWLFOH�LV�GHYRWHG�WR�WKH�FRQVLGHUDWLRQ�RI�WKH�JHQGHU�V\PEROLVP�RI�WKH�F\FOH�RI�
$OH[DQGHU�%ORN�³)DLQD´��'HVSLWH�WKH�IDFW�WKDW�WKH�ZRUN�RI�WKH�ODUJHVW�5XVVLDQ�SRHW�
KDV�DWWUDFWHG�WKH�DWWHQWLRQ�RI�UHVHDUFKHUV�IRU�PRUH�WKDQ�D�GR]HQ�\HDUV��\RX�FDQ�VWLOO�
ILQG�LQFRPSOHWHO\�H[SORUHG DUHDV�RI�KLV�SRHWU\��7KHVH�LQFOXGH�RQH�RI�WKH�F\FOHV�RI�WKH�
VHFRQG�YROXPH�RI�)DLQ
V�EORFN�O\ULFV��,W�ZDV�KH�ZKR�EHFDPH�WKH�PDWHULDO�RI�UHVHDUFK��
7KH�IRFXV�LV�RQ�WKH�JHQGHU�DVSHFW�RI�WKH�PRWLYDWLRQDO�VWUXFWXUH�RI�WKH�F\FOH��7KURXJK�
WKH�SULVP�RI�D�JHQGHU�DSSURDFK��OLWHUDU\�FULWLFLVP�H[DPLQHV�LPDJHV�V\PEROV�RI�ILUH�
�WKH�'LRQ\VLDQ�EDVLV�RI�WKH�ZRUOG��DQG�OLJKW��WKH�$SROORQLDQ�FRQVWUXFWLYH�SULQFLSOH��
DQG�WKHLU�SRVVLEOH�PRGLILFDWLRQV�WKDW�KHOS�WR�LOOXPLQDWH�RQH�RI�WKH�VWDJHV�RI�WKH�%ORFN�
PHWD�SORW��:KHQ�GHYHORSLQJ�WKH�WHDP�RI�WKH�FUHDWLYH�LQWHUHVW�RI�$��%ORN��WKH�PDLQ�
PHWKRGV�ZHUH� WKH�KLVWRULFDO� DQG� OLWHUDU\�PHWKRG� WKDW�KHOSV� WR� LGHQWLI\� WKH�H[LVWLQJ�
UHODWLRQVKLSV�ZLWKLQ�WKH�O\ULF�F\FOH��DV�ZHOO�DV�WKH�DQDO\VLV�RI�WKH�P\WKRSRHWLF�OHYHO�
RI�WKH�SRHW¶V�O\ULF�WH[WV��ZKLFK�PDGH�LW�SRVVLEOH�WR�UHDG�V\PEROLF�LPDJHV�WKURXJK�WKH�
SULVP�RI�JHQGHU��,W�LV�FRQFOXGHG�WKDW�WKH�FRPSOH[LW\�RI�WKH�LQWHUDFWLRQ�RI�WKH�IHPLQLQH�
VHOI�DQG�WKHLU�UHODWLRQVKLS�ZLWK�WKH�O\ULFDO�KHUR�LV�H[SODLQHG�E\�WKH�SHFXOLDULW\�RI�WKH�
O\ULFDO�SORW�RI� WKH�F\FOH��RQ� WKH�RQH�KDQG��ZKLFK�EHFRPHV� WKH� ORJLFDO� UHVXOW�RI� WKH�
GHYHORSPHQW�RI� WKH�PHWD�SORW�RI� WKH� VHFRQG�ERRN�DV�D�ZKROH��RQ� WKH�RWKHU��ZKLFK�
UHFHLYHV�D�SV\FKRDQDO\WLF�MXVWLILFDWLRQ�DVVRFLDWHG�ZLWK�D�ORYH�WULDQJOH�$�$��%ORFN� �
$��%HO\�� /�'��0HQGHOHHYD�DQG�UHODWLRQV�$�$��%ORFN�ZLWK�1�1��9RORNKRYD�

.H\ZRUGV� 5XVVLDQ� 3RHWU\�� $OH[DQGHU� %ORN�� �)DLQD��� *HQGHU� 6\PEROVP��0RWLYH�
6WUXFWXUH�

���,QWURGXFWLRQ

,Q�������WKH�ILUVW�YHUVLRQ�RI�VWUXFWXULQJ�WKH�O\ULFV�RI�$��%ORN�DSSHDUHG��WKH�
IRXQGDWLRQ�RI�ZKLFK�ZDV�ODLG�E\�WKH�SRHW�KLPVHOI��KDYLQJ�FUHDWHG�WKH�GUDIW�RI�WKH�ILUVW�
FROOHFWLRQ�RI�KLV�ZRUNV�DQG�GLYLGLQJ�DOO�KLV�ZRUN�LQWR�WKUHH�ERRNV��(DFK�ERRN�KDV�D�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

$IDQDVHY��$���%UHHYD��7���	�'RPDQVN\��-��������� *HQGHU�V\PEROLVP�LQ�WKH�F\FOH��)DLQD��E\�
$OH[DQGHU�%ORN� -RXUQDO�RI�5HVHDUFK�LQ�$SSOLHG�/LQJXLVWLFV�����63�����������

� .D]DQ�)HGHUDO�8QLYHUVLW\��D�V�DIDQDV\HY#PDLO�UX
� .D]DQ�)HGHUDO�8QLYHUVLW\
� 5XVVLDQ�6WDWH�8QLYHUVLW\�IRU�WKH�+XPDQLWLHV
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5XVVLD��6XPPHU�DQG�$XWXPQ������

FOHDU�FKURQRORJLFDO�IUDPHZRUN��LQGLFDWLQJ�WKH�VWDJHV�RI�WKH�SRHW¶V�VSLULWXDO�HYROXWLRQ��
,�� ������� ������� WKH�SHULRG�ZKHQ�%ORN�EHFDPH�DFTXDLQWHG�ZLWK�WKH�6\PEROLVWV��KLV�
SDUWLFLSDWLRQ�LQ�WKH�FLUFOH�RI�$UJRQDXWV��,,�� ������� ������� WKH�KH\GD\�RI�WKH�SRHWU\�
RI�V\PEROLVP��,,,�� ������� ������� WKH�WUDQVIRUPDWLRQ�RI�V\PEROLVW�DHVWKHWLFV��1RW�
HYHU\WKLQJ� ZULWWHQ� E\� WKH SRHW� ZDV� LQFOXGHG� LQ� WKH� FDQRQLFDO� WH[W� RI� WKH�
³KXPDQL]DWLRQ´� WULORJ\�� WKH� EDVLF� SULQFLSOH� IRU� VHOHFWLQJ� ZRUNV� ZDV� WKHLU�
FRUUHVSRQGHQFH�WR�WKH�V\PEROLF�PHWD�SORW�RI�WKH�³%ORFN�WH[W´�

:LWK�UHJDUG� WR�$��%ORN¶V�ZRUN�� WKH�P\WK�RI� WKH�SDWK�EHFRPHV�RQH�RI� WKH�
PDLQ�ZD\V�RI�UHDOL]LQJ�WKH�LGHD�RI�³KXPDQL]DWLRQ´��0LQW]��������EXLOGV�WKH�IROORZLQJ�
PRGHO�IRU�WKH�GHYHORSPHQW�RI�WKLV�P\WK�LQ�WKH�FRQWH[W�RI�WKH�SRHW¶V�HQWLUH�WULORJ\��³D��
WR�WKH�KHUR�ZKR³�NQHZ�WKH�+LJK�´LQ�KLV�\RXWK��WKH�6RXO�RI�WKH�ZRUOG�LV��LQ�SDUWLFXODU��
LQ� WKH� REOLJDWRU\³� JORZ� ´HQYLURQPHQW� RU� GLUHFWO\� LQ� WKH� JXLVH� RI³� 9LUJLQ�� 'DZQ�
�LWDOLFV�DXWKRU�� $�$���7�%���<X�'��!��&XSLGV�´��WKH�KHUR�LV�³LOOXPLQDWHG´ ³+HU´ E\�
OLJKW�� E�� LQ� WKH� ZRUOG� RI� WKH� HDUWK� LQIHUQR�� WKH� EHDXWLIXO� �GDZQ�� WXUQV� LQWR� �OLIH� D�
GLVDVWURXV�ILUH���LQWR�DQ�HYLO��ILUH���WKH��ERQILUH��RI�GHPRQLF�SDVVLRQ��WKH�KHUR�EXUQV�
LQ�WKH�ILUH�RI�SDVVLRQV��F��WKH�EXUQHG�RQH�WXUQV�LQWR�³FRDO´ �EHFRPLQJ�³FKDUUHG´��ZLWK�
³FKDUUHG�IDFH´��ZLWK�³EXUQW�PRXWK´��RU�DVKHV �EHFRPLQJ�³LQFLQHUDWHG´���KH�LV�D�OLYLQJ�
GHDG�ZDLWLQJ�IRU�³HWHUQDO�QLJKW´��G��EXW�WKH�KHUR¶V�VWRU\�PD\�QRW�HQG�WKHUH��GHDG�LQ�
WKH� ³WHUULEOH�ZRUOG´�RU� ³OLNH� D�PROH´� ³EXULHG� LQ� WKH�JURXQG´�� EXULHG� LQ� LWV� GHSWKV��
³FRDO´ EHFRPHV�³GLDPRQG´�����!�³'LDPRQG´��³EODFN�GLDPRQG´�����!�ZDLW�DQ�KRXU�
ZKHQ�D�SLFND[H�³VLQJV�LQ�WKH�PRXQWDLQV´�DQG�LV�WUDQVILJXUHG�LQWR�WKH�OLJKW´��0LQWV��
������S�������

'HVSLWH�WKH�IDFW�WKDW�WKH�ZRUN�RI�WKH�ODUJHVW�5XVVLDQ�SRHW�KDV�DWWUDFWHG�WKH�
DWWHQWLRQ�RI�UHVHDUFKHUV�IRU�PRUH�WKDQ�D�GR]HQ�\HDUV��\RX�FDQ�VWLOO�ILQG�LQFRPSOHWHO\�
H[SORUHG�DUHDV�RI�KLV�SRHWU\��7KHVH�LQFOXGH�RQH�RI�WKH�F\FOHV�RI�WKH�VHFRQG�YROXPH�RI�
)DLQ
V�EORFN�O\ULFV��,W�ZDV�KH�ZKR�EHFDPH�WKH�PDWHULDO�RI�UHVHDUFK��

7KH�IRFXV�LV�RQ�WKH�JHQGHU�DVSHFW�RI�WKH�PRWLYDWLRQDO�VWUXFWXUH�RI�WKH�F\FOH��
7KURXJK�WKH�SULVP�RI�D�JHQGHU�DSSURDFK��OLWHUDU\�FULWLFLVP�H[DPLQHV�LPDJHV�V\PEROV�
RI� ILUH� �WKH� 'LRQ\VLDQ� EDVLV� RI� WKH� ZRUOG�� DQG� OLJKW� �WKH� $SROORQLDQ� FRQVWUXFWLYH�
SULQFLSOH��DQG�WKHLU�SRVVLEOH�PRGLILFDWLRQV�WKDW�KHOS�WR�LOOXPLQDWH�RQH�RI�WKH�VWDJHV�RI�
WKH�%ORFN�PHWD�SORW�

���0HWKRGV

7KLV�DUWLFOH�FRQWLQXHV�WKH�DXWKRUV
�VWXGLHV�LQ�D�JHQGHU�DSSURDFK�WR�WKH�VWXG\�
RI� OLWHUDU\� WH[WV� �$IDIQDVHY� 	� %UHHYD�� ������ $IDQDVHY� 	� %UHHYD�� ������� :KHQ�
GHYHORSLQJ�WKH�SUREOHP�RI�FUHDWLYLW\�RI�$��%ORN��WKH�PDLQ�PHWKRGV�RI�WKH�JURXS�ZHUH�
WKH�KLVWRULFDO�DQG�OLWHUDU\�PHWKRG��ZKLFK�KHOSV�WR�LGHQWLI\�WKH�H[LVWLQJ�UHODWLRQVKLSV�
ZLWKLQ�WKH�O\ULFDO�F\FOH��VHH��IRU�H[DPSOH��*D\QXWGLQRYD�HW�DO���������6DIDURYD�HW�DO���
������ *D\QXWGLQRYD� HW� DO��� ������ 5DGK\�� ������� DV� ZHOO� DV� WKH� DQDO\VLV� RI� WKH�
P\WKRSRHWLF�OHYHO�RI�WKH�SRHW
V�O\ULFDO�WH[WV��ZKLFK�DOORZHG�WR�UHDG�V\PEROLF�LPDJHV�
WKURXJK�WKH�SULVP�RI�JHQGHU��6KHYFKHQNR�	�1HVPHORYD��������$KPDGL��HW�DO���������
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���5HVXOWV

7KH�O\ULFDO�SORW�RI�)DLQD��VXPPDUL]LQJ�WKH�HQWLUH�V\PEROLVP�RI�WKH�VHFRQG�
YROXPH�� UHYHDOV� WKH� P\VWHU\� HVVHQFH� RI� WKH� HOHPHQW� RI� WKH� HOHPHQW �IXUWKHU�
HYHU\ZKHUH� � LWDOLFV� RXUV� � $$�� 7%�� <X�'�!� � WKH� NH\� V\PERO� RI� WKLV� ERRN� �
SRODUL]DWLRQ�RI�OLJKW�DQG�ILUH�PRWLYH�VHULHV��HDFK�RI�ZKLFK�UHSUHVHQWV�WKH�HPERGLPHQW�
RI�RQH�RI�WKH�LQLWLDOV�RI�EHLQJ �ILUH � WKH�'LRQ\VLDQ�IRXQGDWLRQ�RI�WKH�ZRUOG��OLJKW � WKH�
$SROORQLDQ�FRQVWUXFWLYH�SULQFLSOH��DQG�DW�WKH�VDPH�WLPH�H[SRVHV�WKH�LQWLPDWH�SHUVRQDO�
OHYHO�RI�H[SUHVVLRQ�RI�H[LVWHQWLDO�PHDQLQJV��ILUH DFFRPSDQLHV�WKH�VHW�RI�K\SRVWDVHV�
UHWLUHPHQW�KRPHV�LPDJH�OLJKW��PDQQHU�FRUUHODWHG�ZLWK�O\ULFDO�KHUR���,W�LV�FRQFOXGHG�
WKDW�WKH�FRPSOH[LW\�RI�WKH�LQWHUDFWLRQ�RI�WKH�IHPLQLQH�VHOI�DQG�WKHLU�UHODWLRQVKLS�ZLWK�
WKH�O\ULFDO�KHUR�LV�H[SODLQHG�E\�WKH�SHFXOLDULW\�RI�WKH�O\ULFDO�SORW�RI�WKH�F\FOH��RQ�WKH�
RQH�KDQG��ZKLFK�EHFRPHV�WKH�ORJLFDO�UHVXOW�RI�WKH�GHYHORSPHQW�RI�WKH�PHWD�SORW�RI�
WKH� VHFRQG� ERRN� DV� D� ZKROH�� RQ� WKH� RWKHU�� ZKLFK� UHFHLYHV� D� SV\FKRDQDO\WLF�
MXVWLILFDWLRQ�DVVRFLDWHG�ZLWK�D�ORYH�WULDQJOH�$�$��%ORFN��$��%HO\��/�'��0HQGHOHHY�DQG�
%ORN¶V� UHODWLRQV� ZLWK� 1�1�� 9RORNKRYD�� WKHUHIRUH�� XQOLNH� WKH� F\FOH� ³&LW\´�� WKH�
FRVPRJRQLF�OHYHO�RI�WKH�O\ULFDO�SORW��UHSUHVHQWHG�KHUH�E\�WKH�PRWLYDWLRQDO�FRPSOH[�
ILUH�DQG�OLJKW��ORVHV�LWV�GRPLQDQW�VWDWXV�DQG�DSSHDUV�LQGLUHFWO\�WKURXJK�WKH�SURFHVV�RI�
LQLWLDWLRQ�RI�WKH�O\ULFDO�KHUR��

7KH� VHPDQWLF� FRQWHQW� RI� WKH� LQLWLDOLW\� EHFRPHV� WKH� UHDOL]DWLRQ� RI� WKH�
P\WKRORJHP�RI�G\LQJ�± UHVXUUHFWLRQ�DV�WKH�HVVHQWLDO�EDVLV RI�WKH�HOHPHQW��,Q�WKLV�VHQVH��
³)DLQD´�GHPRQVWUDWHV�WKH�UHVXOW�RI�WKH�GHYHORSPHQW�RI�'LRQ\VLDQLVP�RI�WKH�HOHPHQW��
DFWLYDWLQJ�WKH�³VRWHULRORJLFDO�IXQFWLRQ�RI�WKH�WUDQVIRUPDWLRQ�RI�WKH�VRXO�� LQ�DOO�FXOWV��
LQLWLDWLRQ�LV�V\PEROL]HG�E\�³VZDOORZLQJ�DQG�ELUWK�´��+HUH�WKH�VHUSHQW��RU�WKH�PRQVWHU��
WKH�ZKDOH�RI�-RQDK��UHSUHVHQWV�WKDW�³ZRPE´�LQWR�ZKLFK�WKH�KHUR�SOXQJHV�LQ�RUGHU�WR�
VXEVHTXHQWO\�EH�UHJHQHUDWHG�IURP�WKH�EHORYHG�PRWKHU´��+DQ]HQ�/HYH��������S��������
7KH� SURFHVV� RI� LQLWLDWLRQ� RI� WKH� O\ULFDO� KHUR� LV� HPERGLHG� LQ� WKH� VWDJHV� RI� ORYH�
H[SHULHQFH��ZKLFK�HQVXUH�WKDW�WKH�O\ULFDO��,��LV�LQFOXGHG�LQ�WKH�P\WKRORJ\�RI�G\LQJ�
DQG�UHVXUUHFWLRQ�� WKH�ILUVW� VWDJH� LV�GHWHUPLQHG�E\� WKH�GRPLQDWLRQ�RI� WKH�DEVRUSWLRQ�
PRWLYH�� WKH� VHFRQG� LV� IRUPHG�E\� WKH�GXHO� �� VHUYLFH�PRGHO�� WKH� WKLUG� LV� UHYHDOHG�DV�
OLEHUDWLRQ��

,Q�DGGLWLRQ��LQLWLDOLVP�LV�PDQLIHVWHG�LQ�WKH�VSHFLDO�VXEMHFWLYH�REMHFWLYH�QDWXUH�
RI�WKH�O\ULFDO�KHUR��D�GHPRQVWUDWLRQ�RI�ZKLFK�LV�WKH�DOWHUQDWH�DFWLYDWLRQ�RI�KLV�DFWLYH�
DQG�SDVVLYH�UROH�LQ�WKH�P\VWHU\�RI�EHLQJ��7KH�GXDOLW\�RI�WKH�SRVLWLRQ�LV�PRVW�FOHDUO\�
UHYHDOHG�WKURXJK�WKH�G\QDPLFV�RI�WKH�IXQFWLRQLQJ�RI�WKH�V\PEROLF�LPDJH�RI�WKH�³WRUFK�
FXS���JREOHW�WRUFK´�ZKLFK�VHUYHV�DV�DQ�H[SUHVVLRQ�RI�WKH�FUHDWLYH�DFWLYLW\�RI�WKH�O\ULFDO�
KHUR�LQ�WKH�LPSOHPHQWDWLRQ�RI�WKH�P\VWHU\�DFWLRQ�DQG�DW�WKH�VDPH�WLPH�GHILQLQJ�LW�DV�
WKH�UHFLSLHQW�RI�WKH�JLIW�

7KH� FRQVWUXFWLYH�� FRQVWUXFWLQJ� K\SRVWDVLV� RI� WKH� O\ULFDO� ³,´� LQ� WKH� VHULHV�
³)DLQD´�LV�HQVXUHG�E\�LWV�VDFULILFLDO�UROH�LQ�WKH�P\VWHU\�RI�EHLQJ��WKH�VDFULILFH�RI�WKH�
SRVLWLRQ�RI�WKH�O\ULFDO�KHUR�LV�DVVRFLDWHG�ZLWK�KLV�LQWURGXFWLRQ�WR�WKH�JHQHUDO�'LRQ\VLDQ�
QDWXUH� RI� OLIH�� H[SUHVVHG� E\� WKH� IHPDOH� SDUDGLJP� RI� LPDJHV�� WKH� UHVXOW� LV� WKH�
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5XVVLD��6XPPHU�DQG�$XWXPQ������

DSSHDUDQFH�RI�D�FRQVWDQW�VWDWH�RI�EXUQLQJ��D�V\PEROLF�HPERGLPHQW�ZKLFK�DUH�LPDJHV�
RI�D�ERQILUH���ILUH�DQG�D�FUXFLIL[���FRPEXVWLRQ�VLWXDWLRQ��

���'LVFXVVLRQ

$V�ULJKWO\�QRWHG�=�*��0LQWV�DQG�<X�0��/RWPDQ�WKDW�LQ�WKH�VHFRQG�KDOI�RI�WKH�
����V��WKH�LPDJHV�RI�WKH�³ERQILUH´�DQG�WKH�³FURVV´�FDPH�WRJHWKHU�LQ�%ORN
V�ZRUN��FI��
HXSKRQLF�UHSHWLWLRQ��FVWU�� FUVW���7KH�FRQQHFWLRQ�RI�WKH�LPDJHV�RI�³ILUH´�DQG�³ERQILUH´�
ZLWK�WKH�PRWLYH�RI�YROXQWDU\�VDFULILFLDO�GHDWK�LV�UHYHDOHG�DQG�KRZ�WKHLU�FRQQHFWLRQ�
ZLWK�WKH�WKHPH�RI�WKH�GHDWK�RI�WKH�UHYROXWLRQDU\��³2QO\�LQ�WKH�PHPRU\�RI�WKH�FKHHUIXO�
��6RPHZKHUH�FDQGOHIODVKHG�� � $QG� WKH\�SDVVHG��ZLWK�D�KHDY\� IRRW� ��$�ZDUP�ERG\�
WUDPSOLQJ������%ORFN��������S������� DQG�WKHQ�� DV�LWVHOI�WKH�EXUQLQJ�RI�WKH�2OG�%HOLHYHUV�
��6RQJ� RI� )DWH���� $W� WKH� VDPH� WLPH�� WKH� VLJQV� RI� VDFULILFH� DQG� SDVVLYLW\� GR� QRW�
FRLQFLGH��EXW�DUH�FRQWUDVWHG��WKH�VRQJV�RI�WKH�VHOI�LPPRODWRUV�FDUU\�WKH��PHVVDJH�RI�
EXUQLQJ &KULVW������7KH�VHOI�LPPRODWLRQ�ERQILUH�IRU�WKH�%ORF�EHFRPHV�ERWK�D�V\PERO�
DQG�D�QDWLRQDO�IRUP�RI�UHEHOOLRQ�DQG�D�QDWLRQDO�IRUP�RI�FUXFLIL[LRQ��D�IRON�YHUVLRQ�RI�
&KULVWLDQ�HWKLFV���DQG�WKH�LPDJH�RI�D�SHUVRQ�EXUQLQJ�KLPVHOI��V\QWKHVL]HV�D�UHEHO�DQG�
&KULVW�� /DWHU� �WKH� HQG� RI� WKH� ����V� � ����V��� WKLV� LGHD� ZDV� WUDQVIRUPHG� LQWR� WKH�
DIILUPDWLRQ�RI�WKH�KXPDQ�ULJKW�WR�EXUQ�RQHVHOI�LQ�WKH�³ILUH�RI�OLIH´��LQWR�XQGHUVWDQGLQJ�
RI�VXFK�GHDWK�DV�UHYHQJH��SURWHVW��$V�QRWHG�E\�<X�0��/RWPDQ�³EHFDXVH�LQ�WKH�O\ULFV�
RI� D�PDWXUH�%ORFN� WKH�PHDQLQJ�RI� V\PEROV� LV� UHYHDOHG� QRW� RQO\� LQ� WKH� LPPHGLDWH�
FRQWH[W��SDUW�RI�WKH�WH[W��WH[W���EXW�DOVR�LQ�FRQWH[WV�PXFK�ZLGHU��F\FOH��YROXPH��LQ�WKH�
OLPLW�� DOO�FUHDWLYLW\���WR�WKH�H[WHQW�DQG�HDFK�VSHFLILF�PHQWLRQ�RI�³OLJKWV´��³)LUHV´��HWF��
SRWHQWLDOO\�LQFOXGHV�DOO�WKH�DERYH�YDOXHV´��/RWPDQ��������S��������7KH�SRVVLELOLW\�RI�
FRQQHFWLQJ�WKH�LPDJH�RI�5XVVLD�WR�WKH�IHPDOH�SDUDGLJP�ZDV�GHPRQVWUDWHG�LQ�WKH�VHULHV�
³9DULRXV�3RHPV´��LQ�³)DLQD´�WKLV�LV�HYLGHQFHG�E\�WKH�ILUVW�ZRUN�RI�WKH�VHULHV�³$XWXPQ�
/RYH´�� ³:KHQ�WKH�OHDYHV�DUH�GDPS�DQG�UXVW\����´�DQG�WKH�HLJKWK�SDUW�IURP�WKH�F\FOH�
³6SHOO�RI�)LUH�DQG�'DUNQHVV´�� ³2K��WKDW�,�KDYH�D�VXQVHW�EOXVK����´��

���6XPPDU\

7KH�GXDOLW\�RI� WKH�SRVLWLRQ�RI� WKH� O\ULFDO� KHUR� LQ� WKH�FRPPRQ�P\VWHU\�RI�
EHLQJ�LV�GHWHUPLQHG�E\�WKH�IRUPDO�UHVWRUDWLRQ�LQ��)DLQ��RI�D�VWUXFWXUH�RI�WKH�ZRUOG�
VLPLODU�WR��3RHPV�DERXW�WKH�%HDXWLIXO�/DG\���WKH�EDVLV�RI�ZKLFK�ZDV�WKH�GLYHUVLW\�RI�
WKH�O\ULFDO�KHUR�DQG�KHURLQH��ZKLFK�FRXOG�EH�RYHUFRPH�RQO\�LI�WKH�KHURLQH�GHVFHQGHG�
LQWR�WKH�HDUWKO\�ZRUOG��WKH�UHODWLRQVKLS�EHWZHHQ�WKHP�ILW�LQWR�WKH�SORW�RI�WKH�PLQLVWU\��
HWF��+RZHYHU��WKH�ZRUOG�LPDJH�RI�³3RHPV�DERXW�WKH�%HDXWLIXO�/DG\´�LV�VXSHULPSRVHG�
RQ�WKH�PRGHO�RI WKH�ZRUOG�FKDUDFWHULVWLF�RI�SUHYLRXV�F\FOHV�RI�WKH�VHFRQG�YROXPH��ILUVW�
RI�DOO��RQ�WKH�PRGHO�RI�³ZRUOG�� WKHDWHU´��ZKLFK�FRQWULEXWHV�WR�WKH�FRPSOLFDWLRQ�RI�WKH�
JHQHUDO� SLFWXUH� RI� WKH� ZRUOG�� 7KH� GLYHUVLW\� RI� KHURHV� LV� QRZ� GHWHUPLQHG� E\� WKH�
GRPLQDQFH� RI� WKH V\PEROLVP� RI� WXUQDURXQG�� ZKLFK� LV� LQWURGXFHG� E\� WKH� WKHPDWLF�
LQFOXVLRQ�RI�WKHDWULFDO�PRWLIV�DQG�WKH�VSHFLDO�VWUXFWXUH�RI�WKH�IHPDOH�LPDJH��FRPELQLQJ�
WKH�VWDEOH�K\SRVWDVLV�RI�WKH�VWDU �YHUWLFDO�D[LV��ZLWK�WKH�PXOWLSOLFLW\�RI�DWWULEXWHV�RI�



*HQGHU�6\PEROLVP�LQ�WKH�&\FOH��)DLQD��«_����

(J\SWLDQ�P\WKRORJ\��ZKLFK�IRUPV�WKH�K\SRVWDVLV�RI�WKH�ILUH�VQDNH �KRUL]RQWDO�D[LV���
,Q�*HQHUDO��WKH�VHW�RI�VWDEOH�V\PEROLF�FKDUDFWHUV��FUHDWLQJ�D�IHPDOH�ILJXUDWLYH�VHULHV�
�VWDU���,
P�LQ�WKH�HDUWKO\�ZRUOG�FDPH�WR�WKH�/RGJH�������WKH�ZLQG�FROG�VKRXOGHUV�������
KLV�ZLQJHG�H\H���H\HV�QDUURZ�VQDNH����,
P�LQ�WKH�HDUWKO\�ZRUOG�FDPH�WR�WKH�/RGJH������
�3UL\D� ZRUOG� DV� WKH� VRQRURXV� JLIW������ �WKH� 6RQJ� )DLQD���� QLJKW�� LQ� D� %OL]]DUG���
FRPELQHG�ZLWK�D� V\PEROL]DWLRQ�RI� WKH�HDUWK��SRUWUDLW�RI�GHWDLOV� ��WKH�*ROG�RI�\RXU�
ZDLVW�SXOOHG�LQ����,�WHDVHG�\RXU�GDUN�VLON�DQG�7KLQ�VLON�PLOO�\RXU�FDSWXUHG���DQG�LV�D�
V\VWHP�RI� WKHDWULFDO� VLJQV�� VKRZLQJ� V\PEROV� RI� WKH� IDFH� ERXQGDU\��7KH� V\VWHP�RI�
SRUWUDLW�VLJQV�LV�IXQFWLRQDOO\�LGHQWLFDO�WR�QDWLRQDO�V\PEROV�DV�D�ZKROH��XQFKDUDFWHULVWLF�
RI� WKH� ZRUNV� RI� V\PEROLVWV�� WKH� ZLGHVSUHDG� LQFOXVLRQ� RI� VHUSHQWLQH� V\PEROLVP� LV�
PRWLYDWHG� E\� WKH� UHVWRUDWLRQ� RI� WKH� (J\SWLDQ� WKHPH�� ZKLFK� LV� LQFOXGHG� LQ� WKH�
JHQHDORJ\�RI� WKH�KHURLQH��ZKLOH� WKH�VDPH�PRPHQW�RI�VSDWLDO� �³ZLOG�GLVWDQFH´��DQG�
WHPSRUDO� �³1LJKW� GDXJKWHU� RI� RWKHU� WLPHV´�� UHPRWHQHVV� LVRODWLQJ� WKH� ERXQGDU\�
V\PEROLVP�LV�DOZD\V�LQGLFDWHG��7KH�WZR�SDUWQHVV�RI�WKH�IHPDOH�LPDJH��ZKLFK�DOORZV�
WR�LPSOHPHQW�ERWK�WKH�DEVRUSWLRQ�PRGHO�DQG�WKH�GXHO���VHUYLFH�PRGHO��LV�KLJKOLJKWHG�
E\� WKH� V\PEROL]DWLRQ� RI� WZR� SRUWUDLW� GHWDLOV�� KDLU DV� WKH� EDVLV� IRU� EXLOGLQJ� WKH�
K\SRVWDVLV�E\�WKH�³VHUSHQW�EHORYHG´�DQG�H\HV��GXH�WR�WKH�DSSHDUDQFH�RI�WKH�HSLWKHW�
³ZLQJHG´�IRUPLQJ�WKH�K\SRVWDVLV�VWDUV��KRZHYHU��LQ�ERWK�FDVHV��WKH�FRUUHODWLRQ�RI�WKH�
KHURLQH� ZLWK� WKH� ILHU\� QDWXUH� UHPDLQV� XQFKDQJHG�� 7KLV� HQVXUHV� D� VSHFLDO� W\SH� RI�
LQWHUDFWLRQ�EHWZHHQ�WKHVH�WZR�K\SRVWDVHV��FRPELQLQJ�SRODUL]DWLRQ�ZLWK�LQWHUQDO�XQLW\��
WKH�ODVW�RSWLRQ�LV�EXLOW�WKDQNV�WR�WKH�VWDU���FRPHW�VKDSHG�OLQH�� FRPHW�WDLO���WUDLQ�� VQDNH��
³2QO\�LQ�WKH�IURVW\�DLU�LV�LW�ORXG���)RRWVWHSV�ULQJ��,�UHFRJQL]H���,Q�WKH�ZURQJ�OLJKW�RI�
WKH�DOOH\���0\�EHDXWLIXO�VQDNH����,W�FUDZOV�IURP�WKH�OLJKW�LQWR�WKH�OLJKWV����$QG�WKH�WUDLQ�
FRLOV� OLNH� WKH� WDLO� RI� D� FRPHW� ���´� �%ORFN�� ������ S�� ������ 7KH� IRUPDWLRQ� RI� HDFK�
K\SRVWDVLV�RI�WKH�KHURLQH�LV�DVVRFLDWHG�ZLWK�WKH�LPSOHPHQWDWLRQ�RI�VQRZ�V\PEROV��RQ�
WKH�RQH�KDQG�� �VQRZ� VSDUNV��� RQ� WKH�RWKHU�� �LFH� ILUH��� ILUH�DWWULEXWHV�RI� WKH� IHPDOH�
LPDJH�± �\RXU�H\HV�DUH�EXUQLQJ���ILUH�ELUG���ILUH�RI�WKH�QLJKW�GDZQ���HWF���FRUUHODWHV�
ZLWK��WKH�SRZHU�RI� WKH�HDUWK� ILUH�� WKH�HQHUJ\�RI� WKH�XQFRQVFLRXV� �HPERGLHG� LQ� WKH�
V\PERO� RI� WKH� HDUWK� VQDNH� ± QRW� WR� EH� FRQIXVHG� ZLWK� WKH� 2XURERURV� V\PERO� RI�
LQWHJULW\��� �+DQ]HQ�/HYH�� ������ S�� ������ZKLFK� DOORZV� \RX� WR� UHVWRUH� WKH� RULJLQDO�
'LRQ\VLDQ�QDWXUH�RI�WKH�IHPLQLQH��DVSLULQJ�WR�DEVRUE�WKH�O\ULFDO�KHUR��7KH�V\PEROLVP�
RI�DEVRUSWLRQ�LV�GHVLJQDWHG�DV�³EDSWLVP�RI�ILUH´��UHIHUULQJ�WR�WKH�SUHYLRXV�F\FOH��WKLV�
LPDJH� EHFRPHV� D� UHPLQGHU� RI� WKH� KHUR¶V� SRVLWLRQ� DV� D� YLFWLP� RI� FUHDWLYLW\� E\� WKH�
³VHUSHQW�ZLVH´�ORYHU��³6RQJ�RI�)DLQD´���VXFK�SHUFHSWLRQ�LV�HQKDQFHG�E\�WKH�VHPDQWLFV�
RI�WKH�QDPH�RI�WKH�SRHWLF�F\FOH�³7KH�6SHOO�RI�)LUH�DQG�'DUNQHVV´��LGHQWLI\LQJ�ILHU\�
V\PEROLVP�ZLWK�SULPRUGLDO�FKDRV��GDUNQHVV LQ�WKLV�FDVH�WXUQV�RXW�WR�EH�V\QRQ\PRXV�
ZLWK�QLJKWV DV�RQH�RI�WKH�ILJXUDWLYH�HTXLYDOHQWV�RI�WKH�KHURLQH��

7KH�DFWLYDWLRQ�RI�HDFK�RI�WKH�K\SRVWDVHV�RI�WKH�IHPDOH�SDUDGLJP�RI�LPDJHV�
LV�GHWHUPLQHG�E\�WKH�LQLWLDO�PRYHPHQW�RI�WKH�O\ULFDO�KHUR��WKHUHIRUH��LQ�DGGLWLRQ�WR�WKH�
PRWLYH�FRPSOH[� ILUH � OLJKW�� WKH�P\VWHULRXV�PHDQLQJ�RI� WKH� O\ULFDO�SORW� LV� UHYHDOHG�
WKURXJK� WKH� PRWLYH� VHULHV� KHDUW� � VRXO�� /LNH� WKH� ILUVW� PRWLYDWLRQDO� FRPSOH[�� WKH�
PRWLYDWLRQDO�VHULHV�KHDUW�� VRXO DOVR�UHFHLYHV�JHQGHU�FRQWHQW�IURP�WKH�%ORF��KHDUW LV�
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DVVRFLDWHG� PDLQO\� ZLWK� WKH� PDVFXOLQH� SULQFLSOH� DQG� FOHDUO\� JUDYLWDWHV� WRZDUG� WKH�
$SROORQLDQ� VSKHUH� �KHQFH� WKH�PHWDSKRULFDO� FRPSDULVRQ� RI� KHDUW WR� WKH� ³ODXJKLQJ�
ER\´�� ³EUHDWKLQJ�VFKHLP´��ZLWK� WKH�DSSHDUDQFH�RI� WKH�HSLWKHW� ³VWULFW´� LV�FRQQHFWHG�
ZLWK�WKLV���LQ�WKH�IHPDOH�SDUDGLJP��WKH�PHQWLRQ�RI�KHDUW DULVHV�RQO\�LQ�UHODWLRQ�WR�WKH�
K\SRVWDVLV�RI�WKH�VWDU��6QRZ�0DLGHQ�DQG�LV�LQYDULDEO\�D�WHVWDPHQW�WR�KHU�LPSDVVLYLW\�
DQG�GXPEQHVV��ZRUOGO\��UDWKHU��WKH�LPDJH�LV�QRW�RI�D�EHORYHG��EXW�RI�D�ZDUULRU�DQG�
EHFRPLQJ�WKH�EDVLV�IRU�WKH�LPSOHPHQWDWLRQ�RI�WKH�GXHO���VHUYLFH�PRGHO��7KH�KHDUW�RI
DSSHDUV�DW�WKH�%ORFN�LQ�G\QDPLF GHYHORSPHQW��DVVLPLODWLQJ�WKH�PRWLI�RI�ZLQJHGQHVV��
RULJLQDOO\�DVVLJQHG�WR�WKH�K\SRVWDVLV�RI�VWDU��:LQJHGQHVV��DV�D�VLJQ�RI�WKH�KHURLQH¶V�
H\H�� LV� DVVRFLDWHG� ZLWK� WKH� SURMHFWLRQ� RI� WKH� ILHU\� SULQFLSOH� LQWR� WKH� FRVPRJRQLF�
VSKHUH��VWDU LV�FRQQHFWHG�WR�WKH�ILHU\��DQG�QRW�WKH�OXPLQRXV�QDWXUH�RI�EHLQJ��,Q�WKH�
IXWXUH�� ZLQJLQJ� EHFRPHV� DQ� DWWULEXWH� RI� WKH� KHDUW RI� WKH� O\ULFDO� ³,´�� WKDQNV� WR� LWV�
PHWDSKRUL]DWLRQ�LQ�WKH�LPDJH�RI�D�ELUG�� ³KHDUW�LV�D�IO\LQJ�ELUG´��³+HDUW�LV�D�OLJKW�ELUG�
RI�REOLYLRQ´��³+HDUW�EHDWV�OLNH�D ELUG�ODQJXLVKHV´��DQG�ORYH�H[SHULHQFH�EHJLQV�WR�EH�
DVVRFLDWHG�ZLWK�WKH�FHOO��PRUHRYHU��VXFK�D�SHUFHSWLRQ�GHWHUPLQHV�DQRWKHU�OHYHO�RI�WKH�
P\VWHULRXV�FRQWHQW�RI�WKH�O\ULFDO�SORW��WKHUHE\�VXEVWDQWLDWLQJ�WKH�LQFOXVLRQ�RI�(J\SWLDQ�
V\PEROLVP��ZKLFK�LQGLUHFWO\�GHPRQVWUDWHV�WKH�LQWHUGHSHQGHQFH�RI�WKH�3KRHQL[�DQG�
6SKLQ[��

0RWLYDWLRQDO� QHWZRUN� �� FHOO� FRPSOH[HV� GHWHUPLQH� WKH� ILUVW� VWDJH� RI� WKH�
LQLWLDWLRQ�RI�WKH�O\ULFDO�KHUR��WKH�VHFRQG�LV�WKH�V\PEROL]DWLRQ�RI�ORYH�H[SHULHQFH�DV�
GUHDPV�� WKH� DWWULEXWH� RI� ZKLFK� LV� LQYDULDEO\� WKH� GHILQLWLRQ� RI� KRSSLQJ�� KRS�� HWF��
IHHOLQJV� LQ� WKH� ILQDO� ZRUNV� RI� &LWLHV�� +RZHYHU�� DV� LQ� WKH� ILUVW� FDVH�� LW� LV� QRW�
GHYHORSPHQW� WKDW� LV� REVHUYHG�� EXW� D� UHWKLQNLQJ� RI� WKH� VLJQLILFDQFH� RI� 'LRQ\VLDQ�
HFVWDV\��WKH�KHUR�VLPXOWDQHRXVO\�VWULYHV�WR�DFKLHYH�DQ�HFVWDWLF�VWDWH��ZKLFK�EHFRPHV�
V\QRQ\PRXV� ZLWK� KLV� �EXUQLQJ��� DQG� FRQIURQWV� KLP�� DV� D� UHVXOW� RI� ZKLFK� WKH�
P\WKRORJHP� RI� G\LQJ� � UHVXUUHFWLRQ� LV� DFWLYDWHG�� 7KH� EORFN� FRQVLVWHQWO\� XVHV� WKH�
LQWHUQDO� LQWHUGHSHQGHQFH�RI� LPDJHV� VZRUG�� VZRUG��ZKLFK�FUHDWHV� WKH�EDVLV� IRU� WKH�
LPSOHPHQWDWLRQ� RI� WKH� DPELYDOHQW�PRGHO� RI� GXHO� �� VHUYLFH� ��6QRZ�0DLGHQ��� �2K��
VSULQJ�ZLWKRXW�HQG�DQG�ZLWKRXW�HGJH��������0RQN����,�ZDLWHG�DOO�P\�OLIH��,�DP�WLUHG�RI�
ZDLWLQJ�7KLV�PRGHO�DVVXPHV�D�GLIIHUHQW�W\SH�RI�UHODWLRQVKLS�ZLWK�WKH�O\ULFDO�KHUR��QRW�
OLPLWHG�WR�KLV�DEVRUSWLRQ�E\�WKH�'LRQ\VLDQ�SULQFLSOH�RI�WKH�IHPDOH�VHOI��

7KH� VZRUG VHTXHQWLDOO\� IRUPV� VHYHUDO� VHPDQWLF� OHYHOV�� SURYLGLQJ� WKH�
LQWHUDFWLRQ� RI� WKH� LQWLPDWH�SHUVRQDO� VWUDWXP� ZLWK� D� FRPPRQ� P\VWHU\� FRQWH[W��
FKDUDFWHULVWLF�RI�D�JLYHQ�F\FOH��,Q�WKH�IUDPHZRUN�RI�WKH�V\PEROLF�WUDQVIRUPDWLRQ�RI�
WKH�ELRJUDSKLFDO�P\WK��WKH�VZRUG DV�D�SKDOOLF�V\PERO�LV�RSSRVHG�WR� WR�WKH�VFRXUJH��
HPEOHPDWLFDOO\�HPERG\LQJ�WKH�DFWLYLW\�RI�WKH�IHPDOH�³,´��DQG�DFFRUGLQJO\�LW�EHFRPHV�
RQH�RI� WKH�ZD\V� WR�FUHDWLYHO\�RYHUFRPH� WKH�GUDPDWLF� VLWXDWLRQ�RI� WKH� ORYH� WULDQJOH�
%ORFN�� :KLWH�� 0HQGHOHHY��2SSRVLWLRQ�VZRUG�� VFRXUJH GHPRQVWUDWHV�WKH�VWDJH�RI�
LQLWLDWLRQ� RI� WKH� O\ULFDO� KHUR�� VODYLVK� GHSHQGHQFH� LV� UHSODFHG� E\� WKH� OLWHUDO�
LPSOHPHQWDWLRQ�RI�WKH�PHWDSKRU�RI�D�ORYH�GXHO��$W�WKH�VDPH�WLPH��DZDUHQHVV�RI�VODYLVK�
GHSHQGHQFH� LV� VWHDGLO\� FRPELQHG� ZLWK� WKH� PHQWLRQ� RI� IODJHOODWLRQ� �³,� SDVV� IURP�
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H[HFXWLRQ�WR�H[HFXWLRQ����´���VZRUG IRUPV�WKH�VLWXDWLRQ�RI�D�NQLJKWO\�GXHO��$W�WKH�VDPH�
WLPH�� WKH� V\PEROLVP� RI� WKH� VZRUG LQFOXGHV� WKH� UHODWLRQVKLS� EHWZHHQ� WKH� %ORN¶V�
V\PEROLVP DQG� WKH� LPDJH� RI� WKH� OLJKW� UD\�� ZKLFK� LV� WUDGLWLRQDO� IRU� WKH� \RXQJ�
V\PEROLVP�DQG�FUHDWLYLW\�RI� WKH�%ORF�� WKHUHE\�XSGDWLQJ� WKH�P\VWHU\�SORW��ZKLFK� LV�
UHSUHVHQWHG�E\�WKH�RSSRVLWLRQ�RI�WKH�PRWLYDWLRQDO�FRPSOH[HV�RI�ILUH�DQG�RI�OLJKW��$W�
WKH�VDPH�WLPH��WKH�VWUXFWXUH�RI�WKH�O\ULFDO�KHUR�DQG�IHPDOH�³,´�LV�VXERUGLQDWHG�WR�WKH�
JHQHUDO�PRGHO�RI�WKH�UHODWLRQVKLS�EHWZHHQ�IHPDOH�DQG�PDOH�YHUVLRQV�RI�WKH�*QRVWLF�
+HUPHWLF�PHWDSK\VLFV�RI�OLJKW��DFFRUGLQJ�WR�$��+DQ]HQ�/HYH��³����ZKHQ�WKH�EHJLQQLQJ�
RI� $QLPD� DSSHDUV� LQ� VXSHU�VXEOLPDWHG� IRUP�� ZKHQ� LWV� DEVWUDFW�PHWDSK\VLFDO�
XQQDWXUDOQHVV� SUHYDLOV�� WKH� EHJLQQLQJ� RI� WKH� $QLPXV� LV� DOZD\V� DFWXDOL]HG� DV�
VRPHWKLQJ�FRQFUHWH��LW�LV�WKH�H[DOWHG�ORYH�RI�D�GHYRWHG�VRXO��D�³NQLJKW´��D�YLVLRQDU\�
ZDQGHUHU��D�SURSKHW��HWF�������´��+DQ]HQ�/HYH��������S��������7KLV�LV�H[DFWO\�ZKDW�LV�
REVHUYHG�LQ��)DLQD���6QH]KQD\D�9LUJR SHUVRQLILHV�WKH�'LRQ\VLDQ�DQFHVWRU��SUHVHQWHG�
WKURXJK�WKH�FRQFHSW�RI�QLJKW��7KH�LQWHUSUHWDWLRQ�RI�WKH�IHPDOH�LPDJH�LV�FKDUDFWHUL]HG�
E\�GXDOLW\��VXSSRUWLQJ�WKH�DPELYDOHQW�QDWXUH�RI�WKH�GXHO���VHUYLFH�PRGHO��2Q�WKH�RQH�
KDQG��WKH�LPDJH�RI�RI�WKH�6QRZ�0DLGHQ DV�D�IHPDOH�SHUVRQLILFDWLRQ�RI�WKH�QLJKW�ZRUOG�
LV�UHGXFHG�DQG�GHPRQL]HG�GXH�WR�LWV�³XUEDQL]DWLRQ´��ZKLFK�KDV�QHJDWLYH�VHPDQWLFV�LQ�
WKH�VHFRQG�YROXPH��2Q�WKH�RWKHU�KDQG��D�OLQH�RI LPDJHV�LV�EHLQJ�EXLOW�WKDW�UHIHUV�WR�WKH�
KLJK�K\SRVWDVLV�RI�WKH�IHPDOH��,��� WKH�K\SRVWDVLV�RI�WKH�VWDU��ZKLFK��KRZHYHU��UHWDLQV�
WKH� SRVVLELOLW\� RI� WUDQVIRUPDWLRQ� LQWR� D� ORZ� K\SRVWDVLV�� 7KH� FRPSOH[LW\� RI� WKH�
KHURLQH¶V� LPDJH� LV� DVVRFLDWHG� ZLWK� OLNHQLQJ� WKH H\HV� WR� FDQGOHV� �� ODPSV� �³&ROG�
VKRXOGHUV�XQGHU�WKH�ZLQG����´��³6QRZ�0DLGHQ´���ZKLFK�DUH�UHGXFHG�IRUPV�LQ�UHODWLRQ�
WR�OLYH���VWDU�ILUH��³OLYH�ILUH�RI�ZLQJHG�H\HV´���

$FNQRZOHGJHPHQWV

7KH�ZRUN�LV�SHUIRUPHG�DFFRUGLQJ�WR�WKH�5XVVLDQ�*RYHUQPHQW�3URJUDP�RI�
&RPSHWLWLYH�*URZWK�RI�.D]DQ�)HGHUDO�8QLYHUVLW\��
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$IDIQDVHY��$��6���	�%UHHYD��7��1����������*HQGHU�SLFWXUH�RI�SHDFH�LQ�5XVVLDQ�ZRPHQ�
URFN�SRHWU\� �SRHWLF� QRYHOV� �6SULQWHU�� DQG� �6WD/NHU�� E\� 'LDQD� $UEHQLQD���
-RXUQDO�RI�/DQJXDJH�DQG�/LWHUDWXUH�����������������

$IDQDVHY�� $�� 6��� 	� %UHHYD�� 7�� 1�� �������� *HQGHU� ZRUOGYLHZ� LQ� PRGHUQ� 5XVVLDQ�
OLWHUDWXUH��7XUNLVK�2QOLQH�-RXUQDO�RI�'HVLJQ�$UW�DQG�&RPPXQLFDWLRQ�����������
�����

$KPDGL�� $�� .��� =DPDQL�� 0��� 	� 6DU]D\P�� 0�� �������� $� VXUYH\� RI� WKH� VSLULWXDO�
LQWHOOLJHQFH�LQ�RUJDQL]DWLRQV�ZLWK�DQ�HPSKDVLV�RQ�,VODPLF�WH[WV��8&7�-RXUQDO�RI�
6RFLDO�6FLHQFHV�DQG�+XPDQLWLHV�5HVHDUFK�������������
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7KH�DUFKHW\SH�RI�JDUGHQ�LQ�WKH�ZRUNV�RI�7DWDU�SRHWV�RI�WKH�ɏɏ�WK�FHQWXU\�LQ�WKH�
FRQWH[W�RI�WKH�GLDORJXH�RI�FXOWXUHV��5HYLVWD�3XEOLFDQGR������������±����

*D\QXWGLQRYD�� $�� 5��� 6NYRUWVRY�� $�� (��� *DOLPXOOLQD�� $�� )��� 	� 1LFNROVN\�� (�� 9��
�������� 0DLQ� FKDUDFWHULVWLFV� RI� PRGHUQ� 5XVVLDQ� SRHWU\�� $G� $OWD�-RXUQDO� RI�
,QWHUGLVFLSOLQDU\�5HVHDUFK������������� ����

+DQ]HQ�/HYH�� $�� �������� 5XVVLDQ� V\PEROLVP�� $� V\VWHP� RI� SRHWLF� PRWLYHV��
0\WKRSRLHWLF�V\PEROLVP��&RVPLF�V\PEROV��6W��3HWHUVEXUJ��$FDGHPLF�3URMHFW�

/RWPDQ��<X��0����������2Q�SRHWV�DQG�SRHWU\��6W��3HWHUVEXUJ��,VNXVVWYR� 63E�

0LQWV��=��*����������3RHWLFV�RI�$OH[DQGHU�%ORN��6W��3HWHUVEXUJ��,VNXVVWYR�63E�

5DGK\�� =�� +�� �������� $SSOLFDWLRQ� RI� PXOWLSO\� UHJUHVVLRQ� OLQHDU� PRGHO� DQG� QHZ�
WHFKQRORJ\� PHWKRG� LQ� HVWLPDWLQJ� OHDUQLQJ� DQG� HGXFDWLRQ� RI� VWXGHQWV��
,QWHUQDWLRQDO� (OHFWURQLF� -RXUQDO� RI� 0DWKHPDWLFV� (GXFDWLRQ�� ������� �������
KWWSV���GRL�RUJ����������LHMPH�����6DIDURYD�

6DIDURYD $��� *DOLPXOOL� )�*��� 	� *DOLPXOOLQD�� $�� )�� �������� 7KH� PRGHUQ� 7DWDU�
OLWHUDWXUH� LQ� WKH� FRQWH[W� RI� WKH� FXOWXUHV� RI� SHRSOHV� RI� 5XVVLD�� -RXUQDO� RI�
/DQJXDJH�DQG�/LWHUDWXUH������������� ����

6KHYFKHQNR��2���	�1HVPHORYD��2�� ��������*HQGHU� LGHQWLW\� LQ�%ULWLVK�SRVWFRORQLDO�
QRYHO��+DQLI�.XUHLVKL
V�³7KH�%XGGKD�RI�6XEXUELD´��6RFLDO�6FLHQFHV�������������
� ����


