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� =D]DNL�LV�D�:HVW�,UDQLDQ�ODQJXDJH�VSRNHQ�LQ�6RXWKHDVW�$QDWROLD��QRUWKZHVW� WR�WKH�.XUGLVK�VSHDNLQJ�UHJLRQV��E\�
DSSUR[����0LR��6LQFH�WKH�EHJLQQLQJ�RI�WKH���WK�FHQWXU\�=D]DNL�KDV�EHHQ�DFFHSWHG�DV�D�ODQJXDJH�RI�LWV�RZQ�DPRQJ�OLQJXLVWV���
DQG� QRW� DQ\� ORQJHU�PHUHO\� DV� D�.XUGLVK� GLDOHFW��1HYHUWKHOHVV� XQWLO� UHFHQWO\� WKH�=D]D� SHRSOH�ZHUH� JHQHUDOO\� KHOG� WR� EH�
.XUGV�VSHDNLQJ�D�VSHFLDO�GLDOHFW�RI�.XUGLVK��'XH�WR�WKH�RSSUHVVLYH�PLQRULW\�DQG�ODQJXDJH�SROLF\�RI�WKH�5HSXEOLF�RI�7XUNH\��
XQWLO����\HDUV�DJR� WKHUH�H[LVWHG�SUDFWLFDOO\�QR� LQGLJHQRXV�=D]DNL�ZULWWHQ� OLWHUDWXUH��DQG�VR�QR�PHDQV�E\�ZKLFK� WKH�=D]D�
SHRSOH�FRXOG�ILQG�RXW�DQ\WKLQJ�DERXW�WKHLU�RZQ�ODQJXDJH�DQG�FXOWXUDO�LGHQWLW\���

� 2QO\�DIWHU�WKH�PLOLWDU\�FRXS�GC�ÑWDW�RI������DQG�WKH�IROORZLQJ�HPLJUDWLRQ�RI�7XUNLVK�OHIWLVWV��PDQ\�RI�WKHP�.XUGV��
WR�FRXQWULHV�RI�:HVWHUQ�(XURSH�WKH�SXEOLFDWLRQ�LQ�=D]DNL�VWDUWHG�LQ�WKH�H[LOH���WKHQ�VWLOO�XQGHU�WKH�ODEHO�x.XUGLVK�GLDOHFWk��
,Q� �����$<5(� �xPLOOk��� WKH� ILUVW� H[FOXVLYH�=D]DNL� MRXUQDO��ZDV� SXEOLVKHG�E\� WKH�SLRQHHU�RI�=D]D�QDWLRQDOLVP�(EXEHNLU�
3DPXNÐX��G���������&RQVLGHUHG�DQ�RXWVLGHU�DPRQJ�WKH�=D]D��RU�HYHQ�D�x7XUNLVK�DJHQWk�WU\LQJ�WR�VSOLW�RII� WKH�=D]D�IURP�
WKHLU�.XUGLVK�VLVWHU�SHRSOH��3DPXNÐX�ILQDOO\�VDZ�VRPH�IUXLWV�RI�KLV�ODERXU�ZKHQ�LQ�WKH�HDUO\���LHV�D�VWURQJHU�DZDUHQHVV�RI�
DQ�RZQ�FXOWXUDO� LGHQWLW\�VWDUWHG�JDLQLQJ�D�IRRWKROG�DPRQJ�WKH�VSHDNHUV�RI�=D]DNL��$W�SUHVHQW�WKH�IXUWKHU�GHYHORSPHQW�RI�
=D]DNL�ODQJXDJH�DQG�FXOWXUH�LV�HQGDQJHUHG�E\�WKH�7XUNLVK�SROLF\�RI�xSXULI\LQJk�(DVWHUQ�$QDWROLD�RI�LWV�LQGLJHQRXV�.XUGLVK�
DQG�=D]D�SRSXODWLRQ��DV�ZHOO�DV�E\�WKH�ORQJ�VWDQGLQJ�SURFHVV�RI�IRUFHG�DQG�XQIRUFHG�DVVLPLODWLRQ��WR�7XUNLVK�DQG�.XUGLVK���
$V�PRUHRYHU�WKHUH�LV�HYHQ�UHOLJLRXV�DQG�SROLWLFDO�GLVFRUG�DPRQJ�WKH�=D]D��LW�LV�IDU�IURP�FHUWDLQ�ZKHWKHU�WKH�xPDNLQJ�RI�WKH�
=D]D�QDWLRQk�ZLOO�UHDFK�D�VXFFHVVIXO�FRQFOXVLRQ��

� $OWKRXJK�WKH�KLVWRU\�RI�=D]DNL�VWXGLHV�LV�DOUHDG\�����\HDUV�ROG��ZH�VWLOO�ODFN�D�FRPSUHKHQVLYH�JUDPPDU�RI�HYHQ�
RQH�RI�LWV�GLDOHFWV��DQG�D�UHOLDEOH�VXUYH\�RI�LWV�GLDOHFWRORJ\���'XULQJ�WKH�ODVW�IRXU�\HDUV�,�KDYH��SUHSDULQJ�P\�3K'�WKHVLV��
ZKLFK�LV�LQWHQGHG�WR�VXSSO\�WKLV�ZDQW��,Q�ZKDW�IROORZV��,�ZLOO�ILUVW�JLYH�DQ�RXWOLQH�RI�WKH�KLVWRULFDO�SKRQRORJ\�RI�=D]DNL��DQG�
WKHQ�VNHWFK�D�FRXSOH�RI�LWV�PRUSKRORJLFDO�IHDWXUHV�qZKLWK�WKH�DLP��LQ�ERWK�FDVHV�WR�GHWHUPLQH�PRUH�SUHFLVHO\�WKDQ�KDV�EHHQ�
GRQH�KLWKHUWR�WKH�SRVLWLRQ�RI�=D]DNL�DPRQJ�:HVW�,UDQLDQ�ODQJXDJHV�DQG�GLDOHFWV��)LUVW�DWWHPSWV�DW�DFKLHYLQJ�WKLV�DLP�KDYH�
EHHQ�PDGH�E\�9DKPDQ�DQG�$VDWULDQ�UHFHQWO\���

� 7KH�:HVW�,UDQLDQ�ODQJXDJHV�DQG�GLDOHFWV�DUH�JHQHUDOO\�GLYLGHG�LQWR�D�6RXWKHUQ�DQG�D�1RUWKHUQ�JURXS��$OUHDG\�LQ�
WKH�2OG�,UDQLDQ�SHULRG�WKH�VRXQG�V\VWHP�RI�2OG�3HUVLDQ��23���WKH�ODQJXDJH�RI�WKH�5R\DO�$FKDHPHQLDQ�&RXUW�FHQWHUHG�LQ�
6RXWKHUQ�,UDQ��VKRZHG�VSHFLILF�KLVWRULFDO�FKDQJHV�RSSRVLQJ�LW�WR�WKH�PRUH�FRQVHUYDWLYH�$YHVWDQ�ODQJXDJH��$Y���VSRNHQ�DW�
DERXW�WKH�VDPH�WLPH��,Q�WKH�0LGGOH�,UDQLDQ�SHULRG�WKLV�GLYLVLRQ�EHFDPH�PRUH�GLVWLQFW�DV�0LGGOH�3HUVLDQ��03���WKH�VXFFHVVRU�
WR�2OG�3HUVLDQ�VSRNHQ�LQ�VRXWKHUQ�,UDQ��VKRZHG�IXUWKHU�VRXQG�FKDQJHV�QRW�VKDUHG�E\�WKH�VWLOO�PRUH�FRQVHUYDWLYH�QRUWKHUQ�
3DUWKLDQ��3WK����0RVW�RI�WKH�GLDOHFWDO�GLVWLQFWLRQV�DWWHVWHG�LQ�2OG�DQG�0LGGOH�:HVW�,UDQLDQ��DQG�VRPH�PRUH�LQ�DGGLWLRQ��DUH�
IRXQG�LQ�PRGHUQ�:HVW�,UDQLDQ�ODQJXDJHV�DQG�GLDOHFWV�DV�ZHOO��$OWKRXJK�WKHUH�DUH�D�FRXSOH�RI�ZHOO�GHILQHG�SKRQHWLF�ODZV�
VHSHUDWLQJ� WKH� VRXWKZHVW� IURP� WKH� QRUWKZHVW�� LW�PXVW� EH� VDLG� WKDW� WKHUH� LV�� LQ� DOO� KLVWRULFDO� VWDJHV�� D� YDU\LQJ� DPRXQW� RI�
LQWHUGLDOHFWDO� ERUURZLQJ�ZKLFKV� EOXUV� WKH� SLFWXUH�� IXUWKHUPRUH�� GXH� WR�PLJUDWLRQV� LQ� DOO� SHULRGV�� WKH�6:�1:�GLVWLQFWLRQ�
GRHV�QRW�IRU�DOO�ODQJXDJHV�FRLQFLGH�ZLWK�WKH�JHRJUDSKLFDO�UHDOLW\�RI�WRGD\���2QH�PDMRU�DLP�RI�WKLV�SDSHU�LV�WR�VKRZ�WKDW�WKH�
1:�6:�GLVWLQFWLRQ�LV�QRW�D�FOHDU�FXW��EXW�VKRXOG�UDWKHU�EH�H[SODLQHG�LQ�WHUPV�RI�JUDGXDWLRQ��ZLWK�HDFK�ODQJXDJH�DWWULEXWHG�
LWV�SRVLWLRQ�RQ�D�VFDOH�UDQJLQJ�IURP�WKH�xPRVW�QRUWK�ZHVWHUQk�WR�WKH�xPRVW�VRXWKZHVWHUQk��7R�IDFLOLWDWH�FRPSUHKHPVLRQ�RI�
WKLV�VWXG\��D�VLPSOLILHG�OLVW�RI�WKH�PRVW�LPSRUWDQW�:HVW�,UDQLDQ�ODQJXDJHV�DQG�GLDOHFW�JURXSV�LV�JLYHQ�EHORZ��WRJHWKHU�ZLWK�
WKH�VNHWFK�RI�D�PDS�LQGLFDWLQJ�WKHLU�JHRJUDSKLFDO�ORFDWLRQ��ILJ�������

���������������������������������������������������������������������

�����6HH�2��0DQQ��0XQGDUWHQ�GHU�=D]D��KDXSWVlFKOLFK�DXV�6LZHUHN�XQG�.RU��.XUGLVFK�3HUVLVFKH�)RUVFKXQJHQ��$EW��,,,��%G��,9���HG��.��+DGDQN��%HUOLQ�������S��
����

����� Ä=D]D³�GHQRWHV� WKH�SHRSOH�� Ä=D]DNL³� WKHLU� ODQJXDJH��7KHUH�DUH�RWKHU�QDPHV� IRU� WKLV� ODQJXDJH�XVHG�E\� LWV� VSHDNHUV�� H�J�� Ä'LPOv³�RU� Ä]RQ��Pk³� �OLW�� ÄRXU�
ODQJXDJH³���EXW�Ä=D]DNL³�VHHPV�WR�KDYH�JDLQHG�ZLGHVW�DFFHSWDQFH�LQ�VFLHQWLILF�SXEOLFDWLRQV��

�����7KH�QHDUHVW�WKLQJ�WR�D�FRPSUHKHQVLYH�JUDPPDU�RI�D�VLQJOH�=D]DNL�GLDOHFW�SXEOLVKHG�VR�IDU�LV�7��/��7RGGµV�$�*UDPPDU�RI�'LPLOv��DOVR�NQRZQ�DV�=D]D���$QQ�
$UERU��80,��������

�����)��9DKPDQ�DQG�*��6��$VDWULDQ��*OHDQLQJV�IURP�=k]k�YRFDEXODU\��,UDQLFD�9DULD��3DSHUV�LQ�KRQRXU�RI�(KVDQ�<DUVKDWHU�� �$FWD�,UDQLFD������HG��-��'XFKHVQH�
*XLOOHPLQ��/HLGHQ�������SS�����������DQG�*��6��$VDWULDQ��(ËoH�UD]�R�PHVWH�=D]D�Y�VLVWHPH�LUDQVN\[�MD]\NRY��3DWPD�EDQDVLUDNDQ�KDQG�V���������(UHYDQ��SS��
���������

�����(�J��ÄQRUWKZHVWHUQ³�%DO�zv�LV�VSRNHQ�LQ�WKH�6(��EXW�ÄVRXWKZHVWHUQ³�>1�@�7kWv�LQ�WKH�1:�

�����7KH�1:�6:�GLFKRWRP\�LV�DOVR�D�VLPSOLILFDWLRQ��DQG�ZLOO�EH�TXHVWLRQHG�EHORZ���7KH�GLDOHFW�JURXSLQJ�IROORZHG�KHUH�FRUUHVSRQGV�LQ�JHQHUDO�WR�WKDW�SURSRVHG�
E\�3��/HFRT�LQ�KLV�DUWLFOHV�GHDOLQJ�ZLWK�1:,U��GLDOHFWV�LQ�5��6FKPLWW��HG����&RPSHQGLXP�/LQJXDUXP�,UDQLFDUXP��:LHVEDGHQ�������� &/,���6RPH�RI�WKH�GLDOHFWV�
JURXSV�DUH�PRUH�RU�OHVV�JHRJUDSKLFDO�DQG�E\�QR�PHDQV�XQLIRUP��HVS��WKH�&'���QHYHUWKHOHVV�WKLV�JURXSLQJ�VHHPV�WR�EH�D�MXVWLILDEOH�FRPSURPLVH�IRU�WKH�PRPHQW��

� 7KH�OLQJXLVWLF�PDWHULDO�FRQFHUQLQJ�WKH�PRGHUQ�GLDOHFWV�LQ�WKLV�SDSHU�LV�PDLQO\��XQOHVV�RWKHUZLVH�VWDWHG��WDNHQ�IURP�WKH�IROORZLQJ�VRXUFHV��&DVSLDQ��
0��3k\DQGH�/DQJHU�Gv��)DUKDQJ�H�*vO�YD�'D\ODP��7HKHUDQ��������6HPQkQv��$��&KULVWHQVHQ��&RQWULEXWLRQV�j��OD�GLDOHFWRORJLH�LUDQLHQQH�,,��&RSHQKDJHQ��������
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6:� � � � � 1:�

3HUVLDQ� � � � &DVSLDQ��*vODNv��0k]DQGDUkQv��

/kUv�%DËNDUGv� � � 6HPQkQv��ZLWK�DGMDFHQW�GLDOHFWV��6DQJHVDUv�HWF���

)kUV�GLDOHFWV� � � &HQWUDO�GLDOHFWV��&'��

/RUv�%D[WL\kUv� � � 7kOHËv��7kO���

�1RUWKHUQ��7kWv� � � Æ]DUv��L�H��6�7kWv��+DU]DQGv��.HULQJkQv�HWF���

� � � � =D]DNL��=D]���

� � � � *{UkQv��*{U���

� � � � %DO�zv��%DO���

� � � � .XUGLVK��.G���

� $�JODQFH�DW�WKH�ROGHVW�VWUDWXP�RI�1:�6:�LVRJORVVHV�DWWHVWHG�DOUHDG\�LQ�2OG�,UDQLDQ�VKRZV�XQHTXLYRFDOO\�=D]DNL�
EHORQJV�WR�WKH�1:�JURXS��ZKLFK�LQGHHG�ZDV�QHYHU�FRQWHVWHG���

���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
+��+RPkGR[W��*�\HË�H�$IWDUv��7HKHUDQ��������&HQWUDO�'���$��&KULVWHQVHQ��&RQWULEXWLRQV�j��OD�GLDOHFWRORJLH�LUDQLHQQH�>,@��&RSHQKDJHQ��������2��0DQQ��'LH�
0XQGDUWHQ�YRQ�.KXQVkU��0DKDOOkW��1DWlQ]��1k\LQ��6lPQkQ��6vYlQG�XQG�6{�.RKU�G��.XUGLVFK�3HUVLVFKH�)RUVFKXQJHQ��$EW��,,,��%G��,��HG��.��+DGDQN�%HUOLQ�
�������0��0RTDGGDP��*�\HËKk�\H�9DIV�YD�kËWL\kQ�YD�7DIUHË��7HKHUDQ��������7kOHËv��%��9��0LOOHU��7DO\ËVNLM�MD]\N��0RVNDX��������/��$��3LUHMNR��7DO\ËVNR�
UXVVNLM�VORYDU©��0RVNDX��������*��/D]DUG��/H�GLDOHFWH�7kOHËv�GH�0kV�OH��*vOkQ�
��6WXGLD�,UDQLFD������������SS�����������Æ]DUv��(��<DUVKDWHU��$�JUDPPDU�RI�
6RXWKHUQ�7DWL�GLDOHFWV��7KH�+DJXH��������<��=RNk��*�\HË�H�.HULQJkQ��7HKHUDQ��������DQG�*�\HË�H�*DOvQ�TD\D��³+DU]DQGv¦���7HKHUDQ��������=D]DNL��IURP�P\�
IRUWKFRPLQJ� 3K'� WKHVLV��*{UkQv��'��1��0DF.HQ]LH��7KH� GLDOHFW� RI� $ZURPDQ� �.RSHQKDJHQ� �������.XUGLVK��'��1��0DF.HQ]LH��.XUGLVK� GLDOHFW� VWXGLHV� ,�
�/RQGRQ��������
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� ,(��,QGR�(XURSHDQ��
N#�
J#�!�1:�V�]��6:�T��!K��G��FI��

� =D]��GHV�x��k� � � a�$Y��GDVD��23��LQ�(ODP��
GDTD��!�03�GDK��

� =D]��]kQ��³WR�NQRZ¦� � a�$Y���]kQ���23�GkQk��

� ,(�
N#Z�
J#Z�!�1:�VS�]E��6:�V�]��FI��

� =D]���GLDO��RI�.XOS��HVSH�³GRJ¦�� a�³0HGLDQ¦�VSDND��23�
VDND��!�03�VDJ���

� =D]��]LZkQ�³WRQJXH¦� � a�$Y��KL]XXk���23�KL]kQ��

� ,(�
WU�
WO�!��1:�TU��!KU���6:�o��!V���FI��

� =D]��KvUH����
K>L@U���³�¦� � a�$Y��TULWLLD��23�oLWL\D��ERWK�³�UG¦�

� +RZHYHU�QRW�DOO�ODQJXDJHV�ILJXULQJ�DV�1:�LQ�WKH�OLVWV�JLYHQ�DERYH�EHKDYH�LQ�D�VWUDLJKWIRUZDUGO\�kQRUWKZHVWHUQy�
ZD\�IRU�DOO�WKUHH�SKRQHWLF�FKDQJHV��0DF.HQ]LH�KDV�VKRZQ�WKDW�ERWK�.XUGLVK�DQG�%DO�zv��DOWKRXJK�EDVLFDOO\�1:��UHJXODUO\�
VKRZ�WKH�6:�FKDQJH�
WU�
WO�!�V����

� &RPLQJ�QRZ�WR�WKH�1:�6:�LVRJORVVHV�DWWHVWHG�LQ�0LGGOH�:HVWHUQ�,UDQLDQ�EXW�QRW�\HW�LQ�2OG��WKH�IROORZLQJ�IRXU�
FKDQJHV�IXUWKHU�FRQILUP�WKH�1:�FKDUDFWHU�RI�=D]DNL��

� ,(�
G�K�Z���!��1:�E���6:�G����$Y��DQG�23�VWLOO�GY����FI��

� =D]��N��EHU�³�KRXVH��GRRU¦� a�3WK��EDU��03�GDU�

� ,(�
�WZ��!�1:��I���Z���6:�¤K���$Y���TE���23��TQ����FI��

� =D]��zHZUHV�¦IRUW\§� � a�3WK��
zDIDUVW��03�zHKHO���

� ,(�
N�X�SDO�!�1:��M��!�����6:�]����$Y���23��z���FI��

� =D]��M�R\�¦IURP�RI�KLP�KHU§��� a3KW��D���03�D]�IURP§�

� ,(�
J�X�SDO�!�1:��M��!����6:�]��$Y���23��M����FI��

� =D]��M�LQ��N�³ZRPDQ¦� � a�3WK���DQ��03�]DQ�

� =D]��DUM�kQ�³FKHDS¦� � a�3WK��DU�kQ��03�DU]kQ�

� $V�LQ�WKH�FDVH�RI�
WU�
WO�!�V��VHH�DERYH���.XUGLVK�DQG��PD\EH��%DO�zv�IURP�DUH�WKH�RQO\�1:�GLDOHFWV�ZKLFK�VKRZ�
WKH�6:�GHYHORSPHQW�
G�K�Z�!�G����)RU�
�N�X�SDO��
�J�X�SDO�!�1:��M��!�]��6:����ZKHUH�.G��DQG�%DO��VKRZ�1:�����=D]DNL��ZLWK�
WKH�DIIULFDWH�M���VHHPV�WR�KDYH�SUHVHUYHG�D�SKRQHWLFDOO\�ROGHU�VWDJH�RI�GHYHORSPHQW�WKDQ�GRHV�3DUWKLDQ�ZLWK�WKH�IULFDWLYH� ���
+RZHYHU��M��DQG����VHHP�WR�EH�GLVWULEXWHG�DW�UDQGRP�DPRQJ�WKH�1:�GLDOHFWV����)RU�WKH�GHYHORSPHQW�RI�,(�
WY��SKRQHWLFDOO\�

���������������������������������������������������������������������

�����8QOHVV�RWKHUZLVH�VWDWHG��Ä=D]DNL³�PHDQV�WKH�GLDOHFW�RI�ÀHUPLN�6LYHUHN�WKURXJKRXW�WKLV�VWXG\��,Q�PRVW�=D]��GLDOHFWV��H[FHSW�.XOS��ÄGRJ³� �NXWLN��.G��VHJ��LQ�
PRVW�RWKHU�1:�GLDOHFWV�LVEH�RU�WKH�OLNH��

����� %DO�� SXVDJ� ÄVRQ³� �� 
SXTUD�ND��� 1.XUG�� [ZkV� ÄEDUHIRRW³� a� $Y�� [Yk�DRTUD� ÄKDYLQJ� RQH¶V� RZQ� IRRWZHDU³� �'�� 1��0DF.HQ]LH�� 7KH� RULJLQV� RI� .XUGLVK��
7UDQVDFWLRQV�RI�WKH�3KLORORJLFDO�6RFLHW\��������������SS����I����FI��=D]��ZHUZk\��*{U��ZLUZk��ERWK�ZLWK�VDPH�PHWDWKHVLV��
ZkZLU���
[ZkZXTUD���+HUH�ZRUGV�
RWKHU�WKDQ�WKH�QXPHUDO�IRU�Ä�³�KDYH�EHHQ�FKRVHQ��DV�WKLV�KDV�EHHQ�ERUURZHG�E\�PDQ\�1:�GLDOHFWV�IURP�3HUVLDQ��L�H��LQ�D�6:�IRUP��H�J��.G��V��Ä�³��&'��.DKDNv��
VH�³�¦��EXW�S�U�³VRQ¦��
SXKU���
SXTUD��&DVS���*vO���VH�³�¦��DQG�HYHQ�SqVqU�³VRQ¦��EXW�GkUq�³VLFNOH¦��
GkTUD���

�����7KH�3WK��:RUG�RFFXUV�RQO\�RQFH��FIU�V�>W��0������Y����DQG�LV�RQO\�SDUWO\�OHJLEOH��EXW��I��LV�FHUWDLQ��FI��$OVR�$Y���zDTEDUq�VDW���7KH�=D]��QXPHUDO�¦IRXU§��zLKkU��
LV�DSSDUHQWO\�D�6:�ERUURZLQJ��EXU�*{UkQv�DQ�Æ]DUL��ÀkOv���ERWK�zXkU��KDYH�SUHVHUYHG�WUDFHV�RI�WKH�2,U��ODELDO�Z��3WK���I��DQG��PRGHUQ�GLDOHFWV���X���Z��VHHP�WR�EH�
LQGHSHQGHQW�GHYHORSHPHQWV�RI�
�WZ����

������([FHSW�LQ�DQODXW��ZKHUH�ERWK�1:�DQG�6:�KDYH�NHSW�z���
���,Q�VRPH��ÀHUPLN�6LYHUHN�GLDOHFW��M�R\�RFFXUV�LQ�FHUWDLQ�H[SUHVVLRQV�VXFK�DV�TkQG��M�R\�¦WKHUHIRUH§��DSSDUHQWO\�GHULYLQJ�IURP�D�FRPELQDWLRQ�RI�
KDzD��ZKHQFH�
03�D]�DQG�3WK��D���ZKLW�VRPH�IURP�WKH�GHPRQVWUDWLYH�
DZD���SRVVLEO\�D�JHQHUDOL]HG�GHVFHQGDQW�RI�WKH�JHQLWLYH�
DZDK\D���,Q�RWKHU�GLDOHFWV��WKH�FRPELQDWLRQ�RI�

KDzD��ZLWK�
DZD��KDV�EXLOW��RU�UHWDLQHG��D�PRUH�FRPSOHWH�SDUDGLJP�GHQRWLQJ�VRPH��PRVWO\�JHQLWLYLF��¦REOLTXH§�IXQFWLRQV�RI�WKH�WKLUG�SHUVRQ�SURQRXQ��H�J��LQ�
(~LO��M���M�k�M��Qv��¦RI�KLP�KHU�WKHP���LQ�3vUkQ��
z�!���LQ���H\��k��vQv���
���3URIHVVRU�(OIHQEHLQ��SULYDWH�FRPPXQLFDWLRQ��NLQGO\�LQIRUPV�PH�WKDW��ZKLOH�PRVW�%DO��'LDOHFWV�KDYH��G��LQ�GDU�¦GRRU§�DQG�GvJDU�¦RWKHU§��ERWK�
ERUURZHG�IURP�3HUVLDQ"���LQ�(+%�GLDOHFWV�WKHUH�RFFXUV�D�SRHWLFDO�LSWv��SUREDEO\�IURP�
GZLWv\D���FI��3WK��ELG��¦RWKHU§���

������6RPH�6HPQ��DQG�&HQWUDO�GLDOHFWV�KDYH�M����&DVS���*vO���PHGLDOO\��M����M�q�¦IURP§���
KDzk����EXW�LQ�DQODXW�]���]DQ��¦WR�EHDW§���
�M�DQ����®]����.HU���EXW�QRW�6�7kWv���
UHJXODUO\����EXW�LQ�DQODXW�\���M����\DQ�³ZRPDQ¦��\DUH�³WR�EHDW¦����

� ��
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SDUDOOHO�WR�WKDW�RI�
GY��VHH�DERYH���=D]DNL�VKRZV�6:��K���

� ,(�
�WY��!�TZ���!�1:��I���6:��K����$Y���23���WY����FI��

� =D]��zDKkU����6:��³�¦� � a�3WK��zDIkU��03�zDKkU�

� 7KLV�VRXQG�FKDQJH��KRZHYHU�� LV�DWWHVWHG�LQ�=D]DNL�ZLWK�WKH�QXPHUDO�³�¦�RQO\��DQG�PLJKW�EH�H[SODLQHG��FI��³�¦�
DERYH�� WKURXJK�ERUURZLQJ��7KH�WZR�1:�GLDOHFWV�JHRJUDSKLFDOO\�FORVHVW� WR�=D]DNL��DSDUW�IURP�.XUGLVK��RI�FRXUVH���YL]��
*{UkQv�DQG�k]DUv��ÀkOv���KDYH�SUHVHUYHG�WUDFHV�RI�WKH�2OG�,UDQLDQ�ODELDO��zXkU����

:KHQ�ZH�FRPH�WR�WKH�QH[W�VRXQG�FKDQJH��WKH�VLWXDWLRQ�EHFRPHV�D�OLWWOH�PRUH�GLIIHUHQW� �

� ,(�
\��!�1:�\���6:�M����$Y���23��\����FI��

� =D]��M�L\k�³VHSHUDWH¦� � a�3WK��\XG��03�M�XG�kJ��

� =D]��M�RZ�³EDUOH\¦�� a��$Y��\DXXD����03�M�DZ�

� =D]��M��XZ�k�P�UG���³\RXQJ�PDQ¦� �a�3WK��\XZkQ��03�M�XZkQ��ERWK�³\RXQJ¦�

� =D]DNL�KDV�6:� M����ZKLOH�*{UkQv��®]DUv��.HU���DQG�VSRURDGLFDOO\�VRPH�&HQWUDO�'LDOHFWV��6vYDQGv��9DIVv��1k
vQv��
KDYH�OLNH�3DUWKLDQ�NHSW�RULJLQDO�\���(YHQ�LI�k]DUv�PLJKW�EH�GHOHWHG�IURP�WKH�OLVW��DV�LWV�LQLWLDO� \��FRXOG�EH�WKH�UHVXOW�RI�D�
VHFRQGDU\�FKDQJH��M��!�\�OLNH�LQ�\DQ�³ZRPDQ¦��VHH�DERYH���DQG�DOWKRXJK�LW�FDQQRW�EH�UXOHG�RXW�WKDW�=D]DNL�KDV�ERUURZHG�DOO�
WKHVH�ZRUGV�ZLWK�LQLWLDO�M����=D]DNL�KHUH�VHHPV�WR�EH�RSSRVHG�WR��1:��3DUWKLDQ��*{UkQv�DQG�®]DUv��,Q�WKH�QH[W�LVRJORVV��

� ,(�
VZ���!��1:�Z[���!Z����6:�[Z���!�[>Z@����$Y��KXX���[Y���23�KXY����FI��

� =D]��ZHU��³WR�HDW¦�� � a�3WK��Z[DU���03�[ZDU���

WKH�DFWXDO�SURQRXQFLDWLRQ�RI�3WK��Z[��LV�QRW�FOHDU��UDWKHU�WKDQ�>Z[@�LW�ZDV�SUREDEO\�SURQRXQFHG�DV�³GHYRLFHG�Z¦��OLNH�H�J��
ZK�� LQ� HDUO\� PRGHUQ� (QJOLVK���� 7DNLQJ� VRPH� FRPELQDWLRQ� RI� Z� DQG� K� DV� D� 1:� VWDUWLQJ� SRLQW�� WZR� GLIIHUHQW� 1:�
GHYHORSPHQWV�VHHP�WR�KDYH�WDNHQ�SODFH��WKH�GHOHWLRQ�RI�WKH�ODELDO�HOHPHQW�Z��OHDGLQJ�WR�k]��7kO��K���KkU��³WR�HDW¦���RU�WKH�
GHOHWLRQ�RI�WKH�DVSLUDWH�\LHOGLQJ�Z��RU�Y���=D]��ZHU���*{U��ZkU���%DO��YkU������%RWK�GHYHORSPHQWV�VHHP�WR�EH�HTXDOO\�³IDU�
DZD\¦�IURP�WKH�6:�GHYHORSPHQW�WR�[�Z����

� 7KH� GHYHORSPHQW� RI� 2,U�� 
UG� DQG� 
U]� LV� PRUH� GLIILFXOW� WR� XQGHUVWDQG� WKDQ� DQ\RQH� RI� WKH� VRXQG� FKDQJHV�
FRQVLGHUHG�VR�IDU��PD\EH�FDQQRW�\HW�EH�UHGXFHG�WR�D�FRPPRQ�GHQRPLQDWRU�IURP�WKH�OLQJXLVWLF�PDWHULDO�DYDLODEOH �����)RU�WKH�
WZR�ZHOO�NQRZQ�H[DPSOHV�
]U¾G��³KHDUW¦�DQG��KU¾]�³WR�OHW��DOORZ¦�LQ�3WK��DQG�03��3WK��KDV��DV�XVXDOO\��SUHVHUYHG�WKH�2,U��

FRQVRQDQWV��ZKLOH�03�KDV�FKDQJHG�ERWK�
UG�DQG�
U]�WR�VLPSOH�O��

� 2,U��
�UG�
�U]�����,(�
�UG�K���
OG�K����
�UJ#�K���!�1:��UG��U]��6:��O��FI��

� 3WK��]LUG�³KHDUW¦� � � a�03�GLO���$Y��]qUqG���

� 3WK��KLU]��³WR�OHW��DOORZ¦� � a�03�KLO����$Y��KqUq]���

� /RRNLQJ�DW�UG�QRW�LQ�WKH�UHGXFHG�JUDGH��ZLWK�,(�YRFDOLF�U¾���EXW�LQ�WKH�JXQ¾D�JUDGH�FRPSOLFDWHV�WKH�VLWXDWLRQ��3WK���

WRJHWKHU� ZLWK�0DQLFKHDQ�03�� VKRZV� VLPSOH� U� DJDLQVW� =RURDVWULDQ�03� O�� DQG� ERWK� 3WK�� DQG�03� OHQJWKHQ� WKH� VKRUW� D�

���������������������������������������������������������������������

��DOO�RWKHU��XZkPBUG� ��6RPH�$OHYL��L�H��QRUWKHUQ��GLDOHFWV�RI�=D]DNL�KDYH������ kPBUG��

������6HH�'��1��0DF.HQ]LH��CRWHV�RQ�WKH�WUDQVFULSWLRQ�RI�3DKODYL��%XOOHWLQ�RI�WKH�6FKRRO�RI�2ULHQWDO�DQG�$IULFDQ�6WXGLHV������������S������Q������

������,Q�VRPH�FHQWUDO�GLDOHFWV��H�J��6vYDQGv�DQG�;�Uv��
[Z��KDV�\LHOGHG�I���;���6v��IvQ��¦EORRG§��IkU��³WR�HDW¦���3��/HFRT��OH�GLDOHFWH�GH�6LYDQG��:LHVEDGHQ�������%��
)DUDKYDËv��9D�HQkPH�\H�;�Uv���7HKUDQ��������

������6HH�DOUHDG\�0DF.HQ]LH��¦7KH�RULJLQV�RI�.XUGLVK§��S������³7KH�RXWFRPH�RI�WKH�JURXSV�UG�DQG�U]�LQ�WKH�YDULRXV�QRQ�3HUVLDQ�GLDOHFWV�LV�IDU�IURP�FHUWDLQ��ZRUGV�
KDYLQJ�EHHQ�ERUURZHG�LQ�HYHU\�GLUHFWLRQ�¦�

���
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�

�SHUKDSV�DV�D�FRPSHQVDWLRQ�IRU�WKH�ORVW�G�����

� 2,U��
UG��!�1:�U��6:�U�O��0DQ��=RU����FI��

� 3WK��kUDJ�³VLGH¦� � � a�03�kUDJ�kODJ��0DQ��=RU����$Y��DUqGD��

� ,QVFU3WK��VkUkU�³OHDGHU¦� � a�03�VkUkU�VkOkU��0��=����
VDUD�GkUD��

� 3WK��ZkU��³WR�JURZ��UHMRLFH¦��� a�03�ZkU��ZkO���0��=�����ZU¾G��

� $�FDVH�³LQ�EHWZHHQ¦�LV�WKH�ZRUG�IRU�³URVH¦��VKRZLQJ�JXQ¾k�JUDGH�LQ�3WK���EXW�]HUR�JUDGH�LQ�03��

� 3WK��ZkU�³IORZHU¦����
ZDUGD��� a�03�JXO��=������
ZU¾GD��

� ,Q�0RGHUQ�,UDQLDQ��WKH�GLVWLQFWLRQ�EHWZHHQ�]HUR�JUDGH�DQG�JXQ¾k�JUDGH�KDV�GLVDSSHDUHG��2QO\�WKH�1:�ODQJXDJHV�

=D]DNL��*{UkQv�� k]DUv� DQG�7kOHËv� VKRZ� FOHDUO\� UHJXODU� ³QRUWKHUQ¦� GHYHORSPHQWV� RI� UG� DQG� U]� �ZKLFK� LQ� WKH� FDVH� RI� UG�
PHDQV�WKH�ORVV�RI�G���VRPHZKDW�OHVV�FOHDUO\�WKH�GLDOHFWV�RI�6HPQkQ��

� � k]��7kO�� � =D]�� � *{U�� � 6HPQkQv� &.XUG���� � 3HUV��

2,U��
UG�U� U� � y�� � ¨��U��"�� � O� ¨� � O�

2,U��
U]� � U]� � U]� � �U�]� � O� ¨� � O�

([DPSOHV��ERUURZLQJV�DUH�LQGLFDWHG�E\�IROORZLQJ�����

UG�

³KHDUW¦� � GHO��GLO���� ]Hyv� � ]L¨��GL¨�� � GHO�� � GL¨�� � GHO�

³\HDU¦� � VRU���
VkU�� VHyL� � Vk¨� � VkO� � Vk¨� � VkO���

³KLJK¦� � EHODQW��EDU]�� EHU]� � EDU]� � ERODQG�� EL¨LQG�� ERODQG�

³VSOHHQ¦�� "�VLSDU]������ VHUSH]��
�SHU]��� VLSL¨�� � VHSHU]�� VLSL¨� � VHSRU]����

³WR�OHW��DOORZ¦�� KDU]��"� � HU]���� � k]�� � �KO�� � K�¨�� � KHO��

� ,Q� DOO� ®]��� 7kO��� =D]�� DQG� *{U�� 
UG� LV� UHGXFHG� WR� U�� LQ� WKH� FDVH� RI� =D]DNL� DORQH� WR� D� VWURQJ� ³WULOOHG¦� y�
SKRQRORJLFDOO\�GLIIHUHQW�IURP�SODLQ�U��8QOLNH�LQ�k]��DQG�7kO���LQ�=D]��WKH�FKDQJH�RI�
UG�WR�WULOOHG�y�FDXVHV�QR�FRPSHQVDWRU\�
OHQJWKHQLQJ�RI�D��DV�FDQ�EH�VHHQ�ZLWK�WKH�HTXLYDOHQWV�IRU�³\HDU¦���,Q�k]���7kO��DQG�=D]��
U]�UHPDLQV�XQFKDQJHG��DV�EDVLFDOO\�
LQ�*{U���ZKLFK�KRZHYHU�VKRZV�LQ�VRPH�ZRUGV�YHODUL]HG�¨�DORQJVLGH�U�DV�RXWFRPH�RI�
UG��

���������������������������������������������������������������������

������&I��DOUHDG\�+��5HLFKHOW��,UDQLVFK��*UXQGUL��GHU�LQGRJHUPDQLVFKHQ�6SUDFK��XQG�$OWHUWXPVNXQGH��,,��'LH�(UIRUVFKXQJ�GHU�LQGRJHUPDQLVFKHQ�6SUDFKHQ��%G��
,9����%HUOLQ��/HLS]LJ������������S������

������,W�LV�KDUGO\�SRVVLEOH�WR�LQWHUSUHW�DOO�WKHVH�3WK��IRUPV�DV�3HUVLDQ�ORDQV��$QRWKHU�SURPLQHQW�U�O�FDVH�ZLWKRXW�DQ�DWWHVWHG�3WK��HTXLYDOHQW�DWWHVWHG��EXW�ZLWK�1:�
HTXLYDOHQWV�LQ�PRGHUQ�GLDOHFWV��VHH�EHORZ��LV�WKH�ZRUG�IRU�³\HDU¦�03�VkU�VkO��0��=����$Y��VDUqG����

������,Q�1.XUG��¨�LV�UHSODFHG�E\�O��LQ�VRPH�&.XUG��GLDOHFWV��H�J��LQ�$UELO��E\�U��

������'HO��PXVW�EH�6:�ORDQ�GXH�WR�G����
J#�K���VHH�DERYH���*{U��KDV�]L¨��EHVLGHV�GL¨��³KHDUW¦��EXW�SUHYHUE�KXU���a�$Y��qUqGYD����VHH�0DF.HQ]LH��¦7KH�RULJLQV��RI�

.XUGLVK§���S������

������7KH�ZRUG�IRU�³URVH¦�TXRWHG�DERYH�SURYLGHV�QR�LVRJORVV�KHUH��DV�DOO�1:�GLDOHFWV�KDYH�ERUURZHG�6:�IRUPV�LQ��O��¨��k]��7kO��YHO�JXO��=D]��YLO�LN���*{U��ZLOv��

6HPQ��YHO��JRO��.G��JX¨��QRWH�WKH�IRUPV�ZLWK�Z��Y��ERUURZHG�EHIRUH�WKH�6:�FKDQJH�Z��!�J�����7KH�,UDQLDQ�ZRUG�IRU�³URVH¦��LQ�LWV�VWLOO�HDUOLHU��RU�1:��IRUP�ZDUG��

KDV�EHHQ�ERUURZHG�E\�$UPHQLDQ�DQG�$UDELF�DV�ZHOO��

������7KLV�LV�D�1:�ORDQ��EXW�FI��=RU03�VSXO��¦LG�§��

������=D]��HU]��>FKDQJH�RI�PHDQLQJ@�!�³WR�WKURZ¦��*{U��k]��ZLWK�ORVV�RI�U�EHIRUH�]�OLNH�LQ�Pk]�³VSLQH¦���
PDU]��

� ��
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� ,Q�RWKHU�1:�GLDOHFWV��WKHUH�DUH�VRPH�VRXQG�FKDQJHV�GLIILFXOW�WR�DFFRXQW�IRU��H�J��%DO�zv�EXU]�³KLJK¦��EXW�LO��³WR�
OHW¦��DQG�LQ�GLDOHFWV�RI�WKH�6HPQkQv�JURXS��ZKLFK�KDYH�U]�LQ�VRPH�ZRUGV��6HPQ��VHSHU]�VHHPV�WR�EH�D�3HUV��ORDQ���EXW�O�LQ�
RWKHUV� OLNH� WKH� YHUEV� ³WR� UXE¦� �PkO��� DQG� ³WR� OHW�� DOORZ¦� ��KO��� ZKLFK� DUH� XQOLNHO\� WR� EH� ORDQV���� 7KH� .XUGLVK� ¦1:§�
H[DPSOHV� KHUH� DUH� IHZ� DQG�� DV� LW� KDV� EHHQ� VKRZQ� WKDW� .XUGLVK� KDV� XQGHUJRQH� FRQVLGHUDEOH� VXEVWUDWXP� LQIOXHQFH� E\�
*{UkQv��FDQ�SUREDEO\�EH�H[SODLQHG�DV�ORDQV���7KH�PDMRULW\�RI�WKH�&'��OHIW�RXW�DERYH��VHHP�WR�KDYH�UHJXODU� O�IURP�ERWK�UG�
DQG� U]�� EXW� WKH�PRVW� QRUWKHUQ� JURXS� RI� &'� DURXQG�9DIV�� LQFOLQLQJ� WRZDUGV� WKH� k]DUv� JURXS��PLJKW� EH� DQ� H[FHSWLRQ����
$OWRJHWKHU�LW�PLJKW�EH�FRQFOXGHG�WKDW�WKH�¦1:§�RXWFRPHV�RI�
UG�
U]�LQ�DOO�WKHVH�GLDOHFWV��H[FHSW�6DQJHVDUv��VRPH�QRWKHUQ�
'&�DQ�PD\EH�%DO�zv����FRXOG�EH�GXH�WR�ORDQV�DQG�WKDW�WKHVH�GLDOHFW�JURXSV�GR�QRW�UHJXODUO\�VKDUH�WKH�1:�GHYHORSPHQWV�
RI�
UG�
U]���

� 7KH� LVRJORVVHV� FRQVLGHUHG� VR� IDU� PD\� FRQYHQLHQWO\� �DQG� LQ� D� VLPSOLILHG� IRUP�� ZLWKRXW� TXHVWLRQ� PDUNV�� EH�
VXPPDUL]HG�LQ�WKH�IROORZLQJ�GLDJUDP��SOHDVH�QRWLFH�WKDW�WKH�LVRJORVVHV�DUH�QRW�LQ�WKH�VDPH�RUGHU�DV�LQWURGXFHG�DERYH�� �

,(� � 3WK�� *{U�� k]�� =D]�� 7kO�� 6HPQ��&DVS��&HQWU��� %DO��� .XUG��� 3HUV��


N#�
J�# � V�]� V�]� V�]� V�]� V�]� V�]� V�]� V�]� V�]� V�]� K�G�


N�X�SDO� � ���� ���� ���� �M��� ���� M���� ��M�� �M���]� ��M�� ���� �]��


J�X���K�SDO� �� �� ���\��� M�� �� M���� M���]��� �M����]� M�� �� ]�


N#Z
��� � "� VLS� LVE� HVS� DVE� HVS� V� HVE� "� V� V�


WU�
WO� � KU� �\D�U� �K�U� �Kv�U� K�
U����� �K�U� U� U� V� V� V�


G�K�Z� � E� E� E� E� E� E� E� E� G� G� G�

2,U�
UG�
U]������ �U�G��U]� ¨�U�U]� U�U]� y�U]� U�U]��� O�O�U]�� O�O��� O�O�U]�� O�O� ¨�¨� O�O�


VZ� � Z[� Z� K� Z� K� [�X�� [�X�� [�X��I� Y� [�Z�� [�X��


WZ� � I� X� X� K� K� K� K� K��X�� K� K� K�


\�� � \�� \�� \�� M��� M��� M��� M��� M����\��� �M��� M��� M���

���������������������������������������������������������������������

������6DQJHVDUv� DORQH�KDV� �U]�� LQ�KnU]�� ³WR� OHW¦� DJDLQVW� DOO� RWKHU�6HPQ��GLDOHFWV��$PRQJ�RWKHU� WKLQJV� �H�J��Ë� DV�RXWFRPH�RI� ,(�
WU�WO� ��� WKLV� OHG�3��/HFRT� �/H�
FODVVHPHQW�GHV�ODQJXHV�LQGR�DU\HQQHV�RFFLGHQWDOHV��HGV��,Q�&��+��GH�)RXFKÑFRXU�DQG�3K��*LJQRX[��HG����(WXGHV�LUDQR�DU\HQQHV�RIIHUWHV�Í��*LOEHUW�/D]DUG��3DULV�
������SS�����������WR�GHWDFK�6DQJHVDUv�IURP�WKH�UHVW�RI�WKH�6HPQkQv�GLDOHFWV��

������6R�*��$VDWULDQ�DQG�9��/LY�LF��2ULJLQH�GX�V\VWÔPH�FRQVRQDQWLTXH�GH�OD�ODQJXH�.XUGH��$FWD�.XUGLFD�,��������S����I��

������(�J��9DIVv�HVEH]D��®ËWL\kQv�HVEqU]��ERWK�³VSOHHQ¦��0RTDGGDP��*�\HËKk������S�������

�������3URIHVVRU�(OIHQEHLQ��ZKR�NLQGO\�SURYLGHG�PH�ZLWK�PRUH�H[DPSOHV�RI�
UG�
U]�LQ�%DO���H�J��]LUG���SRHWLFDO��DV�DJDLQVW�FROORTXLDO�GLO��¦KHDUW§��EDU]v�
¦VDGGOH�EDJ§��FI��$Y��EDUq]LË��¦FXVKLRQ§���EXW�SXODQJ���
SU¾GD���¦PRXQWDLQ�FDW§��LVSXON�¦VSOHHQ§��IDYRXUV�U]�DV�WKH�¦WUXH�%DO�zv§�GHYHORSPHQW�RI�
U]��

������J#�K�Z�LV�DEVHQW�IURP�WKLV�OLVW��DV�LWV�6:�RXWFRPH�ZLWKRXW��Z��LVW�DWWHVWHG�RQO\�LQ�2OG�3HUVLDQ��KL]kQ��RU�KD]kQ����WKH�PRGHUQ�GLDOHFWV�DOO�VKRZLQJ�WKH�1:�

IRUP�]DEkQ��]XZkQ�RU�WKH�OLNH��LW�SURYLGHV�QR�LVRJORVV��7KH�K��RI�;XUv�KH]XQ�>%��)DUDKYDËv��9k�HQkPH�\H�;�Uv��7HKHUDQ�������S���@�VHHPV�WR�EH�SURWKHWLF��IURP�

H]ZkQ��UDWKHU�WKDQ�HW\PRORJLFDO��

������,Q�WKH�7kOHËv�GLDOHFWV�RI�WRGD\��WKH�ZRUG�IRU�³WKUHH¦�LV�VH��0LOOHU��7DO\ËVNLM�MD]\N��VHH�DERYH���S�������KRZHYHU�TXRWHV��IURPDQ�HDUO\�ZRUN�RI�GH�0RUJDQ��KDL�
³WKUHH¦���ZKLFK�FDQ�EH�H[SODLQHG�DV�
KUDL��

���
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� $OWKRXJK�WKLV�GLDJUDP�VWLOO�LV�YHU\�SURYLVLRQDO�DQG�KDV�JDSV�VRPH�RI�ZKLFK�PD\�QHYHU�EH�ILOOHG� ��LW�MXVWLILHV��LQ�
P\�RSLQLRQ��WKH�DVVXPSWLRQ�RI�D�³VFDOH�RI�QRUWKHUQQHVV¦�ZLWK�3DUWKLDQ�DW�LWV�SRVLWLYH��DQG�WKH�6:�ODQJXDJHV�RI�WRGD\�DW�LWV�
QHJDWLYH�SROH��7KHUH� LV� D�QRUWKHUQ�EHOW�RI� OLQJXLVWLFDOO\�¦QRUWKHUQ§� ODQJXDJHV� IURP�=D]DNL� LQ� WKH�ZHVW� WKURXJK�*{UkQv��
k]DUv��7kOHËv� DQG� WKH�&HQWUDO�'LDOHFWV� WR�*vODNv� DQG�6HPQkQv� LQ� WKH� HDVW�� LQWHUUXSWHG� DQG� LQ� IDFW� VRPHWLPHV� UHGXFHG� WR�
VPDOO�OLQJXLVWLF�LVODQGV�WRGD\�E\��IURP�ZHVW�WR�HDVW��.XUGLVK��$]HUL�7XUNLVK�DQG�3HUVLDQ��$V�ZH�NQRZ�WKDW�WKH�WZR�FHQWHUV�
RI� H[SDQVLRQ�RI�1HZ�3HUVLDQ�ZHUH�.KRUkVkQ�DQG�)kUV�� LW� LV�QRW� VXUSUL]LQJ� WKDW� WKH� WKUHH�GLDOHFW�JURXSV�JHRJUDSKLFDOO\�
FORVHVW�WR�WKHVH�UHJLRQV���YL]��WKH�&HQWUDO��WKH�&DVSLDQ�DQG�WKH�6HPQkQv�GLDOHFWV�¤�VKRZ�OHVV�QRUWKHUQ�WUDLWV�WKDQ�GR�=D]���
*{U���k]��DQG�7kO���EXW�VWLOO�PRUH�WKDQ�.XUGLVK�DQG�%DO�zv�ZKR�DSSDUHQWO\�KDYH�OHIW�WKH�EXON�RI�1:�,UDQLDQ�HDUOLHU�WKDQ�WKH�
RWKHU�ODQJXDJHV��

� ,Q� RUGHU� WR� GHILQH� PRUH� H[DFWO\� WKH� SRVLWLRQ� RI� =D]DNL� ZLWKLQ�:HVW� ,UDQLDQ� LW� LV� DSSURSULDWH� QRZ� WR� WXUQ� WR�
PRUSKRORJ\��/LNH�PRVW� RWKHU�1:� ODQJXDJHV�RI� WKH�³QRUWKHUQ�EHOW¦�� WKH�GLDOHFWV�RI�=D]DNL� VKRZ�D� WZR�FDVH� V\VWHP�RI�
QRXQV��ZLWK�DQ�REOLTXH�HQGLQJ�JHQHUDOO\�JRLQJ�EDFN� WR� WKH�2OG� ,UDQLDQ�JHQLWLYH�HQGLQJ�
�DK\D�� ,Q�=D]DNL� WKLV�REOLTXH�
HQGLQJ� �v� LV�RQO\�DWWDFKHG� WR�PDVFXOLQHV�� WKHUH�EHLQJ�QR�JHQHUDO� IHPLQLQH�REOLTXH�HQGLQJ��%XW� LQ�PRVW�ÀHUPLN �6LYHUHN�
GLDOHFWV�RI�=D]DNL�WKHUH�LV�DQ�HQGLQJ���H�U�VSRUDGLFDOO\�DWWDFKHG�WR�IHPLQLQH�QRXQV�LQ�WKH�REOLTXH�FDVH��,WV�RULJLQ�LV�WKH�ROG�
VWHP�H[SDQVLRQ� LQ�
�DU� RI� UHODWLRQVKLS� WHUPV��=D]DNL� ��H�U�� DOWKRXJK�DFWXDOO\�GHQRWLQJ� WKH�REOLTXH� FDVH�RI� UHODWLRQVKLS�
WHUPV�RI�ERWK�JHQGHUV��PXVW�LQ�UHFHQW�WLPHV�KDYH�VWDUWHG�VSUHDGLQJ�WR�IHPLQLQHV�LQ�JHQHUDO��WKXV�PDNLQJ�XS�IRU�WKH�ZDQW�RI�
D�JHQHUDO�HQGLQJ�RI�WKH�IHPLQLQH�REOLTXH����

=D]���&6��� � Sv�³IDWKHU¦��REO��S�U����
SL\HU���
SLGDU���
SLWDUD��

� � � Pk�\��³PRWKHU¦��REO��PkU����������
PkWDUD�� �IHP����DQLP����UHO���

� � � Æ�M�LQ�N�³ZRPDQ¦��REO��M�LQ�NHU� � � �IHP����DQLP����UHO���

� � � Æ��vS�³MHHS¦��REO���vSHU� � � � �IHP����DQLP����UHO���

� ,Q�DFFRUGDQFH�ZLWK�LWV�RULJLQ��LQ�WKH�=D]DNL�WH[WV�,�H[DPLQHG�ZKLOH�ZRUNLQJ�RQ�P\�3K'�WKHVLV� ��H�U�LV�PXFK�PRUH�
IUHTXHQWO\�DWWDFKHG�WR�DQLPDWH�WKDQ�WR�LQDQLPDWH�IHPLQLQH�QRXQV��DPRQJ�WKH�IRUPHU������FDQ�WDNH��WKH�REOLTXH�HQGLQJ� �
�H�U���DPRQJ�WKH�ODWWHU�RQO\������$Q�REOLTXH�VXIIL[��U�LV�DWWHVWHG�LQ�RWKHU�GLDOHFWV�RI�WKH�³QRUWKHUQ�EHOW¦�DV�ZHOO��,Q�*{UkQv�
LW�LV�H[WLQFW��EXW�LQ�7kOHËv�DQG�6HPQkQv�LW�VWLOO�H[LVWV�LQ�LWV�³HW\PRORJLFDOO\�FRUUHFW¦�IRUP��DWWDFKHG�RQO\�WR�WKH�REOLTXH�FDVH�
RI�UHODWLRQVKLS�WHUPV��

7kO���0kV�OH��� � Sq�³IDWKHU¦��REO��SkU�

� � � Pk�³PRWKHU¦��REO��PRkU�

6HPQkQv�� � SLD�³IDWKHU¦��REO��SLlU�

� � � ElUH�³EURWKHU¦��REO��ElUkU�

� ,QWHUHVWLQJO\�LQ�VRPH�6�7kWv�GLDOHFWV�RI�®]DUv��U�KDV�VSUHDG�IURP�UHODWLRQVKLS�WHUPV��LQ�D�ZD\�FRPSDUDEOH�WR�WKDW�
RI�=D]DNL�QRW�WR�IHPLQLQH�QRXQV��EXW�WR�RWKHU�QRXQV�GHQRWLQJ�KXPDQ�EHLQJV��

k]DUv��6�7kWv��ÀkOv���� SLD�³IDWKHU¦��REO��SLDU�

� � � WHWD�³GDXJKWHU¦��REO��WHWDU� � � �KXPDQ���UHODWHG��

� � � Æ�FXSXQ�³VKHSKHUG¦��REO��FXSXQDU� � �KXPDQ���UHODWHG��

� :KHQ�RQH�ORRN�IRU�D�KLVWRULFDO�H[SODQDWLRQ�IRU� WKLV��WKH�ILUVW�WKLQJ�WR�VD\�LV�WKDW�QHLWKHU�03�QRU�3WK��VKRZ�DQ\�
JHQHUDO�HQGLQJ�IRU�WKH�REOLTXH�VLQJXODU�RI�QRXQV��%XW�6LPV�:LOOLDPV�DQG�6NM�UY��KDYH�VKRZQ�VRPH����\HDUV�DJR���WKDW�

���������������������������������������������������������������������

������,Q�VRPH�GLDOHFWV�ERUGHULQJ�WR�WKH�ÀHUPLN�6LYHUHN�UHJLRQ����H�U�LV�FRQILQHG�WR�UHODWLRQVKLS�WHUPV�RQO\��,Q�RWKHU�GLDOHFWV��H�J��WKDW�RI�%LQJ|O��WKHUH�H[LVWV�QR�
REOLTXH�HQGLQJ���H�U��

������1��6LPV�:LOOLDPV��1RWHV�RQ�0DQLFKDHDQ�0LGGOH�3HUVLDQ�PRUSKRORJ\��6WXGLD� ,UDQLFD� ��� �����������������3��2��6NM�UY���&DVH� LQ� LQVFULSWLRQDO�0LGGOH�
3HUVLDQ��LQVFULSWLRQDO�3DUWKLDQ�DQG�WKH�3DKODYL�3VDOWHU��6WXGLD�,UDQLFD����������������������������

� ��
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WKH�VXIIL[��U�LQ�VRPH�YDULHWLHV�RI�03�VHUYHV�WR�PDUN�WKH�REOLTXH�FDVH�RI�UHODWLRQVKLS�WHUPV��LQ�PXFK�WKH�VDPH�ZD\�DV�LQ�
7kO��DQG�6HPQ���VHH�DERYH���6XUSULVLQJO\��RQ�WKH�RWKHU�KDQG��WKHUH�VHHPV�WR�EH�QR�REOLTXH�FDVH�RI�UHODWLRQVKLS�WHUPV�LQ�
3DUWKLDQ�� $OWKRXJK� 3WK�� SLGDU� ³IDWKHU¦�� DV� WKH� RQO\� VXFK� WHUP�� VWLOO� VKRZV� WKH� ROG� U�HQGLQJ�� WKLV� LV� D� ³IUR]HQ¦� IRUP�
JHQHUDOL]HG�IRU�DOO�SRVVLEOH�FDVH�IXQFWLRQV��MXVW�OLNH�SHGDU�³IDWKHU¦�LQ�0RGHUQ�3HUVLDQ���

03� � SLG�³IDWKHU¦��REO��SLGDU�� PkG�³PRWKHU¦��REO��PkGDU�

3WK�� � SLGDU�³IDWKHU¦�� �REO���UFW����PkG�³PRWKHU¦�� �REO���UFW���

� � GX[W�³GDXJKWHU¦�� �REO���UFW�����

� 7KLV�OHDGV�WR�WKH�VWLOO�XQDQVZHUHG�TXHVWLRQ�RI�:HVW�,UDQLDQ�GLDOHFWRORJ\��ZK\�3DUWKLDQ��VSRNHQ�QHDUO\������\HDUV�
DJR��VKRXOG�EH�LQ�LWV�QRXQ�PRUSKRORJ\�PRUH�PRGHUQ�WKDQ�DQ\�RQH�RI�WKH�FORVHO\ �UHODWHG�1:�GLDOHFWV�VSRNHQ�WRGD\��

� $V�WKH�VHFRQG�PRUSKRORJLFDO�IHDWXUH�ZKLFK�,�VKDOO�LQYHVWLJDWHG�KHUH�LV�WKH�IRUPDWLRQ�RI�SUHVHQW�VWHPV�LQ�0RGHUQ�
:HVW� ,UDQLDQ��+HQQLQJ� VWDWHG� DOUHDG\� ��� \HDUV� DJR� WKDW� =D]DNL�� 7kOHËv� DQG� VRPH� k]DUv�� 6HPQkQv� DQG�&DVSLDQ� GLDOHFWV�
GHULYH�WKHLU�SUHVHQW�VWHP�IURP�WKH�ROG�SUHVHQW�SDUWLFLSOH�HQGLQJ�LQ�
�DQW�����/HFRT�DOUHDG\�XVHG�WKLV�LVRJORVV�IRU�KLV�VWXG\�
����DQG�QRZ�,�VKDOO� WDNH�D�IUHVK�ORRN�DW� LW��7KH�IRUPDWLRQ�RI�SUHVHQW�VWHPV�LQ�WKHVH�GLDOHFWV�³ZRUNV¦�DV�LQGLFDWHG�E\�WKH�
IROORZLQJ�OLVW��

� � =D]���&6�� k]���+DU]��� 7kO���/HQN��� 6HPQ���$IW��� *vO���/kK��� �

³WR�JR¦� � ËL�Q�� � ËH�QG�� � ËH�G�� � ËH�QQ�� � Ë��Q��

³WR�FRPH¦�� \H�Q�� � kPk�QG��� RPH�G�� � k�QQ�� � k�Q��

³WR�VD\¦��Yk�Q�� � |W�Q�� � YRW�HG�� � Yk�QQ�� � J��Q���3/��

³WR�VHH¦��� YvQ�HQ�� � YvQ�Q�� � YvQ�G�� � �"�� � v�Q���3/��

³WR�GR¦� � NH�Q�� � N|�QG��� � NHUG�HG��� NH�QQ�� � N��Q���3/��

� *{UkQv� LV�DEVHQW�DW� ILUVW�VLJKW��EXW�/HFRT���VDZ�WKDW� WKH�KLWKHUWR�P\VWHULRXV�*{UkQv� LPSHUIHFW� LQIL[� �HQ��FDQ�EH�
H[SODLQHG� E\� WKH� VDPH� xWKÔPH� GXUDWLI� GX� SUÑVHQWk� �QW����� 7KLV� H[SODQDWLRQ� EHFRPHV� DOO� WKH�PRUH� SUREDEOH� DV� WKH�*{U��
LPSHUIHFW� LV� EXLOW� IURP� WKH� SUHVHQW� VWHP�� XQOLNH� WKH� RWKHU� SDVW� WHQVHV� EXLOW� IURP� WKH� SDVW� VWHP�� $� SRVVLEOH� FRXQWHU �
DUJXPHQW�WR�WKLV�H[SODQDWLRQ�ZRXOG�EH�WKH�=D]DNL�LPSHUIHFW�VXIIL[����Q���LI�WKLV�VKRXOG�EH�OLQNHG�WR�*{U���HQ�����7KH�IRUPV�
OLVWHG�DERYH�VWLOO�SUHVHQW�VRPH�GLIILFXOWLHV��H�J��WKH�UHGXFWLRQ�RI�QG�WR�Q�LQ�VRPH�GLDOHFWV�DQG�WR�G�LQ�RWKHUV��RU�WKH�IDFW�WKDW�
k]�� DQG� 7kO�� IRUP� WKH� SUHVHQW� WHQVH� IURP� WKH� SDVW� VWHP� IRU� VRPH� YHUEV� �H�J�� ³FRPH¦� DQG� ³VD\¦��� %XW� DOWRJHWKHU�� WKH�
RFFXUUHQFH� RI� WKLV� IRUPDWLRQ� LQ� DW� OHDVW� RQH� GLDOHFW� RI� HDFK� JURXS� SRLQWV� WR� D� FRPPRQ� RULJLQ��1RZ� FRPSDULQJ�:�,U��
SUHVHQW�WHQVH�IRUPDWLRQV�ZLWK�
�QW���OHIW�FROXPQ��WR�VXFK�RQHV�ZLWKRXW�
�QW���ULJKW�FROXPQ��DOO�IRUPV�PHDQLQJ�³,�JR¦���

=D]���&6�� � H]�ËL�Q�k�� � � 3HUV�� � PDQ�Pv�UDY�DP�

k]���+DU]��� � PDQ�ËH�QG�HQ� � � /DNv� � PH�PD�z�HP�

7kO�� � � D]�ËH�G�DP� � � .XUG�� � H]�GL�z�LP�

&DVS���*vO��� � PDQ�Ë��Q�HP� � � &'��;XQV���� PRQ�HË�Ë�kQ�

6HPQ���$IW��� � D�ËH�QQ�v�� � � &'��0KOO��� PXQ�lW�Ë�{Q�

���������������������������������������������������������������������

������7KHUH�DUH�VRPH�¦H[WUHPHO\�XQFRPPRQ§�3WK��FRXQWHU�H[DPSOHV��H�J��SLG�³IDWKHU¦��6LPV�:LOOLDPV��ORF��FLW���S�������FRQFOXGHV�WKDW�¦LW�ZRXOG�VHHP�OLNHO\�WKDW�
WKH�IRUPV�SLGDU�����DQG�GX[W�������ZHUH�JHQHUDOL]HG�LQ�3DUWKLDQ�DW�DQ�HDUO\�GDWH§��

������7KH�DQFLHQW�ODQJXDJH�RI�$]HUEDLMDQ��7UDQVDFWLRQV�RI�WKH�3KLORORJLFDO�6RFLHW\�������S�������

������¦/H�FODVVHPHQW�GHV�ODQJXHV�LQGR�DU\HQQHV�RFFLGHQWDOHV§��S�������

������,ELG��HQ�SDVVDQW�DQG�ZLWKRXW�UHIHUHQFHV��

������(�J��*{U��OX�HQ��³WR�JR¦���HQ��³WR�FRPH¦��Zkz�HQ��³WR�VD\¦��ZvQ�HQ��³WR�VHH¦��NDU�HQ��³WR�GR¦��DOO��LPSHUIHFW���

������=D]����Q��RU����LQ�VRPH�GLDOHFWV���LQYDULDEO\�DWWDFKHG�WR�WKH�SDVW�VWHP��IRUPV�WKH�LPSHUIHFW�IRU�DOO�SHUVRQV�DQG�QXPEHUV��H�J��=D]��>GLDO��RI�.XU@�NHZW��Q�³>,��
\RX����@�IHOO�>VHYHUDO�WLPHV@¦���

���
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6HPQ���6DQJHV��� � D�ËX�QG�v��

RQH�WKLQJ�EHFRPHV�DSSDUHQW�LPPHGLDWHO\��7KRVH�GLDOHFWV�ZKLFK�KDYH�QRW�UHWDLQHG�DQG�IXUWKHU�GHYHORSHG�WKH��QW��SDUWLFLSOH�
KDYH�XVHG�RWKHU�PHDQV�WR�IRUP�WKH�SUHVHQW�WHQVH�E\�DWWDFKLQJ�Pv���GL���HW��RU�WKH�OLNH�DV�PRGDO�SUHIL[�WR�WKH�SUHVHQW�VWHP��
7KHUH�DUH�HYHQ�GLDOHFWV�EHORQJLQJ�WR�RQH�RI�WKH�1:�JURXSV�OLVWHG�OHIWKDQG�HPSOR\LQJ�PRGDO�SUHIL[��H�J���

*{U���$ZU��� � PLQ�PL�¨�X�

k]���6�7kW���7kN��� � D�]��PH�ËH�P�

6HPQ�� � � D�PD�Ë�vQ��

EXW�WKH\�KDYH�PRGDO�SUHIL[�LQVWHDG�RI��
�QW��DQG�WKXV�IXUWKHU�FRQILUP�WKH�DVVXPSWLRQ�WKDW�HDFK�GLDOHFW�KDV�FKRVHQ�HLWKHU�RI�
WZR�ZD\V�WR�EXLOG�XS�LWV�SUHVHQW�VWHP��7KH�LVRJORVV�VHSHUDWLQJ�
�QW��IRUPDWLRQV�IURP�WKRVH�ZLWK�SUHIL[�GRHV�QRW�H[DFWO\�
ZRUN� DORQJ� WKH� 6:�1:� GLVWLQFWLRQ���� 7KLV� LVRJORVV� FRXOG� WKHUHIRUH� EH� FRQVLGHUHG� OHVV� DQFLHQW� WKDQ� WKH� SKRQRORJLFDO�
LVRJORVVHV�GLVFXVVHG�DERYH��EXW�DV�LW�DIIHFWV�D�FHQWUDO�DUHD�RI�YHUE�IRUPDWLRQ�LQ�ZKLFK�ERUURZLQJ�XVXDOO\�SOD\V�QR�UROH��LW�LV�
QHYHUWKHOHVV� VLJQLILFDQW���� $OWRJHWKHU�� LQ� WKH� IRUPDWLRQ� RI� WKH� SUHVHQW� WHQVH� LQ� 0RGHUQ� :HVW� ,UDQLDQ�� WZR� SHUIHFWO\�
FRPSOHPHQWDU\�PRUSKRORJLFDO� VWUDWHJLHV�FDQ�EH�ZLWQHVVHG��RQH�RI�ZKLFK�� WKH�SUHVHQW�SDUWLFLSOH� LQ�
�QW��� LV�FRQILQHG� WR�
DOPRVW�WKH�VDPH�JURXSV�RI�1:�GLDOHFWV�DV�WKRVH�ZKLFK�KDYH�SUHVHUYHG�WKH�¦UHODWLRQVKLS�U§�DV�REOLTXH�PDUNHU��

� &RPELQLQJ�WKH�SKRQRORJLFDO�DQG�WKH�PRUSKRORJLFDO�HYLGHQFH��WKH�ILQGLQJV�DUULYHG�DW�VR�IDU�FDQ�EH�VXPPDUL]HG�LQ�
WKH�IROORZLQJ�PDQQHU��

���7KH� VWXG\� RI� KLVWRULFDO� SKRQRORJ\� VKRZV� WKDW� =D]DNL�� EHVLGHV� *{UkQv�� k]DUv� DQG� 7kOHËv�� ILJXUHV� DPRQJ� WKH� ³PRVW�
QRUWKHUQ¦�RI� WKH�:,UDQLDQ�GLDOHFWV�RI�WRGD\��EXW�LQ�³QRUWKHUQQHVV¦�� LI�³QRUWKHUQ¦�LV�XQGHUVWRRG�DV�³GLIIHUHQW�IURP��6:��
3HUVLDQ¦��=D]DNL�UDQNV�DIWHU�*{UkQv�DQG�k]DUv��RZLQJ�WR�WKH�GHYHORSPHQW�RI�LQLWLDO�
\���

��� $� QXPEHU� RI� VLJQLILFDQW� PRUSKRORJLFDO� LVRJORVVHV�� WZR� RI� ZKLFK� �UHODWLRQVKLS� 
�DU�� SUHVHQW� WHQVH� LQ� 
�QW�� ZHUH�
GLVFXVVHG�LQ�VRPH�GHWDLO��SRLQW�WR�D�VLPLODU�QRUWKHUQ�EHOW�RI�1:�GLDOHFWV��EXW�ZLWK�*{UkQv�PRUH�DW�WKH�SHULSKHU\��DQG�WKH�
6HPQkQv�JURXS�PRUH�LQ�WKH�FHQWHU�RI�³QRUWKHUQQHVV¦��

��� %RWK� KLVWRULFDO� SKRQRORJ\� DQG� PRUSKRORJ\� GHWDFK� .XUGLVK� DQG� %DO�zv� �DQG� WR� D� OHVVHU� GHJUHH� WKH� KHWHU RJHQHRXV�
&HQWUDO�'LDOHFWV�� IURP� WKH� UHVW� RI� WKH�1:��7KH� IHDWXUHV� VHSHUDWLQJ�*{UkQv� IURP� WKH� ³FRUH� RI� QRUWKHUQQHVV¦� VKRXOG� EH�
DWWULEXWHG�WR�.XUGLVK�LQIOXHQFH��

� ,I�RQH�QRZ�WULHV�WR�WUDQVODWH�WKLV�VXPPDU\�QRZ�LQWR�D�SLFWXUH�RI�KLVWRULFDO�PLJUDWLRQV��SUREOHPDW LFDO�DV�WKLV�PD\�
HYHU�EH��WKH�IROORZLQJ�VNHWFK�HPHUJHV��

��� ,Q�DQFLHQW� WLPHV��ODWH��QG�PLOOHQLXP�%�&��DSSUR[��� WKHUH�ZDV�D�FRQWLQXXP�RI�FORVHO\�UHODWHG�1:�,U��GLDOHFWV�VSRNHQ�
IURP�QRUWKZHVW�WR�QRUWKHDVW�RI�SUHVHQW�,UDQ��GLVWLQFW�IURP�WKH�6:�,U��GLDOHFWV�VSRNHQ�IXUWKHU�VRXWK��

���/DWHU��EXW�VWLOO�LQ�SUH�$FKDHPHQLDQ�WLPHV��WKH�IRUHIDWKHUV�RI�WKH��1:��.XUGV�DQG�%DO�zV�RI�WRGD\�ZHUH�WKH�ILUVW�WR�VSOLW�
RII�WR�PRYH�WRZDUGV�VRXWK�DQG�VRXWKHDVW�UHVSHFWLYHO\��3RVVLEO\�=D]DNL�PD\�VWLOO�KDYH�EHHQ�VSRNHQ�DW�WKLV�SHULRG�D URXQG�
WKH�DQFLHQW�UHJLRQ�RI�'D\ODP�VRXWK�WR�WKH�&DVSLDQ�6HD��LI�'LPOv����
'D\ODPv�"���DV�=D]DNL�LV�FDOOHG�WRGD\�E\�VSHDNHUV�LQ�
VRPH�SDUWV�RI�LWV�DUHD��SHUPLWV�WR�GUDZ�WKLV�FRQQHFWLRQ��

���&HQWXULHV�ODWHU��PD\EH�GXULQJ�WKH�ULVH�RI�WKH�3DUWKLDQV�DQG�WKH�DFFRPSDQ\LQJ�ZHVWZDUG�PRYHPHQW�RI�YDULRXV��PRVWO\�
1:�� WULEHV� IURP� WKH� DQFLHQW� SURYLQFH� RI� 3DUWKLD�� WKH� *{UkQ� DQG� =D]D� WULEHV� PDGH� WKHLU� KRPH� LQ� QRUWKHDVWHUQ�
0HVRSRWDPLD��IRUPLQJ�WKH�IXUWKHUPRVW�ZHVWHUQ�OLQNV�LQ�D�FKDLQ�RI�1:,U��SHRSOHV�VWUHWFKLQJ�DV�IDU�DV�7UDQVR[DQLD��

��� &HQWXULHV� ODWHU�� PD\EH� GXULQJ� WKH� 6DVDQLDQ� SHULRG�� DOO� 1:� GLDOHFWV� ZHUH� JUDGXDOO\� LQIOXHQFHG� DQG� VXSHUVHGHG� E\�
�0LGGOH��3HUVLDQ��PRVW�RI�DOO�WKH�&HQWUDO�'LDOHFWV��EHLQJ�FORVHVW�WR�)kUV��WKH�FHQWHU�RI�03���LQ�WKH�ZHVW�=D]DNL�ZDV�GULYHQ�
PRUH�WR� WKH�QRUWK�DQG�QRUWKZHVW�E\�.XUGLVK��EXW�VWLOO� UHPDLQHG�LQ�FRQWDFW�ZLWK�WKH�QRUWKHUQ�FKDLQ�RI�1:�GLDOHFWV��k]��
7kO��6HPQ��>&DVS�@��IRU�VRPH�ORQJHU�WLPH��*{UkQv��RQ�WKH�RWKHU�KDQG��IRXQG�LWVHOI�VRRQ�VXUURXQGHG�E\�D�VHD�RI�.XUGLVK��LQ�
ZKLFK�LW�ZRXOG�HYHQWXDOO\�HQG�XS�UHGXFHG�WR�VPDOO�ODQJXDJH�LVODQGV��KDYLQJ�LQ�LWV�WXUQ�H[HUWHG�D�FRQVLGHUDEOH�LQIOXHQFH�RQ�

���������������������������������������������������������������������

������7KHUH�LV�HYHQ�D�6:�GLDOHFW�FRPELQLQJ�PRGDO�SUHIL[�ZLWK�
�QW���LI��HQ��LQ�1�%DËNDUGv�D�NHUGÑQ�RP�³,�DP�GRLQJ¦��3��2��6NM�UY��LQ�&/,��S�������VKRXOG�EH�VR�
XQGHUVWRRG��

������7KH�XVDJH�RI�PRGDO�SUHIL[HV�ZLWK�P��LQ�*{U���$ZU����k]���6�7kW���7kN���DQG�6HPQ���VHH�DERYH��DV�FRPSDUHG�WR�GL���D��HWF��LQ�³OHVV�1:¦�GLDOHFWV��UDLVHV�WKH�
TXHVWLRQ�ZKHWKHU�WKHVH�DUH�UHFHQW�3HUVLDQ�ERUURZLQJV��7KH�YDULHW\�RI�WKHVH�SUHIL[HV�LQ�WKH�YDULRXV�GLDOHFWV��H�J��6HPQ��Pv���Pk���PD����DQG�WKH�IDFW�WKDW�LQ�*{U���
RQH�ZRXOG�UDWKHU�H[SHFW�WKH�ERUURZLQJ��LI�DQ\���WR�EH�IURP�.G��RQH��D���VKRXOG��ZRXOG�VSHDN�DJDLQVW�WKLV��

� ��
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VRXWKHUQ�DQG�FHQWUDO�.XUGLVK�GLDOHFWV����

� ,W� JRHV� ZLWKRXW� VD\LQJ� WKDW� WKH� WLPH� VFKHGXOH� SUHVHQWHG� KHUH� LV� SXUHO\� FRQMHFWXUDO� DQG� SUREDEO\� ZLOO� DOZD\V�
UHPDLQ�VR��DV� WKHUH� LV�QR�H[WUDOLQJXLVWLF�HYLGHQFH�ZKLFK�PD\�KHOS� WR�SODFH� WKHVH�PRYHPHQWV�PRUH�H[DFWO\� LQ� WLPH�DQG�
SODFH��%XW�LW�LV�KRSHG�WKDW�WKHVH�SLFWXUHV�DW�OHDVW�VHUYHV�WR�LOOXVWUDWH�WKH�K\SRWKHVHV�SURSRVHG�HDUOLHU�LQ�WKLV�SDSHU�DQG�WR�
PDNH�WKHP�PRUH�HDVLO\�FRPSUHKHQVLEOH��

$33(1',;��620(�,17(5(67,1*�=$=$.,�:25'6���

kGLU�¦ILUH§��2QO\�1:�GLDOHFW�SUHVHUYLQJ�GHQWDO�G�IURP�WKH�
W�RI�
kWDUD���RWKHU�1:�GLDOHFWV�KDYH�IRUPV�OLNH�*{U���$ZU���
HU��9DIVv�k\U��RU�OLNH�7kO��RWqË��ERUURZHG�IURP�1S��kWHË���03�kWD[Ë���
kWU¾ËD��.G��KDV�kJLU��$V�LQWHUYRFDOLF�
�W��XVXDOO\�

\LHOGV�\�LQ�=D]DNL��FI��=D]��NH\H�LQ�Q�������WKH�G�RI�kGLU�PLJKW�EH�QRW�HW\PRORJLFDO�EXW�KLDWXV�GHOHWLQJ��DV�WKH�J��LQ�.G��kJLU�
DOVR�VHHPV�WR�EH��

kTLO�KHQG� � ¦EOLQG§� �³PLQG�EOLQG¦�� �GLDO�� RI�.XOS�� RWKHU�=D]�� GLDOHFWV�KDYH� N{U��a�3WK��KDQG��$Y��DQGD���3DËWR� U¾�QG�

¦LG�§��LI��
U¾WD�DQGD�
����PD\EH�VKRZV�D�³UHLQIRUFLQJ¦�FRPSRQHQW�
U¾WD��FRPSDUDEOH�WR�kTLO

����

kZLUk� � ¦SUHJQDQW§�� RQO\�PRGHUQ�1:� GLDOHFW� ZLWK�1:� �U�� IURP� WKH� 
�KU�� RI� 
k�SXTUD�� �WDQ��� �FI��03� kEXV�WDQ���
kEHVWDQ��

k\kP� ¦ZHDWKHU§� a� 3WK�� kJkP�� 6RJG�� QLJkP�� ;ZDU�� ÕJÕPN�� DOO� ³WLPH¦�� $Y�� JkPDQ�� ³VWHS� �IRU� PHDVXULQJ�¦�� )RU� WKH�
VHPDQWLF�GHYHORSPHQW�� FI�� ,WDOLDQ� WHPSR� ³WLPH��ZHDWKHU¦���/DWLQ� WHPSXV� ³WLPH¦�� IRU� \���J�� FI��=D]��k\k� ³DZDNH¦� �03�
kJkK���=D]���$OHYL��QL\k�Gk\LË�³WR�REVHUYH¦��03�QLJkK�³ORRN¦��

GHUJ� ¦ORQJ§��RQO\�1:�GLDOHFW� WR�SUHVHUYH� �J� �a�$Y��GDUqJD���03�GDJU�³ORQJ¦� >!�13�GvU��ZLWK�FKDQJH�RI�PHDQLQJ��
³ODWH¦@��7kO��GqU|]�DQG�k]��>+DU]�@�G|U|]�³ORQJ¦�DUH�ERUURZHG�IURP�13�GHUk]�¦LG�§���$IWHU��U���J�LV�DOVR�SUHVHUYHG�LQ�=D]��
PHUJL��IHP���³PHDGRZ��SDVWXUH¦��$Y��PDUqJk����QRW�WR�EH�FRQIRXQGHG�ZLWK�=D]��PHUJ��PDVF���³GHDWK¦�a�03�PDUJ���$IWHU�
YRZHO��
J�!�=D]��\��VHH�k\kP�DERYH��RU�Z��DV�LQ�UHZ�³VRRQ¦�a�$Y��UDJDY���3WK��UDJ�³VZLIW¦��FI��®]��>.HU�@�UDY�³VRRQ¦��

GHZ�¦YLOODJH§��RQO\�PRGHUQ�GLDOHFW��EHVLGHV�6�7kWv�GRK��G|K����VWLOO�VKRZLQJ�D�UHIOH[�RI�WKH�ROG�YHODU�HQGLQJ� �X��2,U��

GDK\X�¦ODQG§!�
GD\Z�!�GHZ���FI��1S��GHK��k]��>.HU�@���7kO��Gv�³YLOODJH¦��

JkQv�³QHFHVVDU\¦��GLDO��RI�3vUkQ��a�3WK��JDZkQvJ��LQ�RWKHU�1:�GLDOHFWV�J�����³WR�ZDQW¦�RU�DQG�³WR�KDYH�WR¦��H�J��6HPQ��
D�Pl�J�lQ�³,�ZDQW¦���FI��6RJG��JZÕQF\N���JX���

J�Qv� ¦EORRG§�a� ,QVFU3WK�� J{[DQ� �$Y�� YRKXQv��ZLWK� XQH[SODLQHG� J�� �QR� RWKHU�1:�GLDOHFW� KDV� J��� H�J��*{U��ZLQv�� k]��
>.HU�@�YXQ��.G��[ZvQ��

PHUuL�³PRXVH¦��FRQWLQXLQJ�$Y��PDUqGk���"���³HLQH�/DQGSODJH�0DUJLDQHV¦��$LU:E��"����&I��k]��>.HU�@�P�Uk��*{U��PL¨D�

³PRXVH¦��VHH�DERYH�IRU�=D]��U u��®]��U��*{U��¨�
UG���

SLUQLNH� ³QRVH¦� �$OHYL�� L�H�� QRUWKHUQ� GLDOHFWV��� H[SODLQLQJ� 6RJG�� SUÕ\QN� ³RSHQLQJ� RI� WKH�PRXWK¦"��� �,QFLGHQWDOO\�� WKH�
³QRVH¦� LV�VWLOO�PLVVLQJ�IURP�WKH�OLVW���$V�DQ�HW\PRORJ\��
SDUDQDKD��\D��ND�� �WR�
SDUDQD��¦LQ�IURQW§����FI��23�SDUDQDP��
FRXOG�EH�FRQMHFWXUHG��RU�OHVV�OLNHO\��
SDUL�QDKD�ND�³�WKH�SDUW��DURXQG�WKH�QRVH¦��ZLWK�
QDKD��DV�D�VKRUWHQHG�IRUP�RI�>$Y�@�
QkK��³QRVH¦���IURP�ZKLFK�WKH�6RGJ��ZRUG�FRXOG�EH�GHULYHG�WKURXJK�PHWDWKHVLV��!
SDUL��K�DQDND��!�
SDU\DQN�!�SDUHQN��

���������������������������������������������������������������������

������$V�VKRZQ�E\�'��1��0DF.HQ]LH�LQ��¦7KH�RULJLQV�RI�.XUGLVK
��VXPPDUL\�RQ�S�������7KH�ZHVWZDUG�PRYHPHQW�RI�7XUFRSKRQH�WULEHV�IURP�WKH�1(��WUDYHOOLQJ�
DORQJ�WKH�VDPH�URXWH�DV� WKDW�RI� WKH�3DUWLDQV�FHQWXULHV�EHIRUH�DQG�HYHQWXDOO\�7XUFLVL]LQJ�WKH�ZKROH�RI� WKH�DQFLHQW�SURYLQFH�RI�®]DUEk\�kQ��PXVW�DOUHDG\�KDYH�
VWDUWHG�GXULQJ�WKH�VDPH�SHULRG��

������7KH�YRFDEXODU\�RI�=D]DNL�FRQWDLQV�PDQ\�DUFKDLF�,UDQLDQ�OH[HPHV�QRW�H[WDQW�LQ�13��EXW�PRVW�RI�WKHP�DUH�HW\PRORJLFDOO\�WUDQVSDUHQW��H�J��NH\QHN�³JLUO¦��FI��
$Y��NDLQLLk��03�NDQv�]D�J���NH\�H��³KRXVH¦����
NDWD�ND��WR�URRW��NDQ�³GLJ¦��FI��6RJG��NDQT��³FLW\¦��03�NDGDJ�³KRXVH¦��0RG3HUV��NDG�[RGk�³KRXVH�PDVWHU¦���RU�
DW� OHDVW� DWWHVWHG� LQ�RWKHU�:�,U�� ODQJXDJHV�� H�J��EHUP�� ³WR�ZHHS¦� �a�3WK��EUDP�� ¦LG�§�� FI��6NW��EKUDP�� ³WR� IOLFNHU¦"�0RUH�ZRUGV� DUH�JLYHQ� LQ� WZR�DUWLFOHV�E\�
9DKPDQ�$VDWULDQ� DQG�$VDWULDQ�PHQWLRQHQG� DERYH�� � S�� ���� Q������ ,Q� WKH� IROORZLQJ�� ,� FRQILQH�P\VHOI� WR� VRPH� OHVV� WUDQVSDUHQW�ZRUGV� QRW� GHDOW�ZLWK�� RU� QRW�
VDWLVIDFWRULO\�GHDOW�ZLWK��VR�IDU��:KHQHYHU�,�KHUH�VSHDN�RI�=D]DNL�DV�³WKH�RQO\�1:�GLDOHFW�SUHVHUYLQJ�D�FHUWDLQ�1:�WUDLW¦��WKLV�LV�GRQH�ZLWK�WKH�UHVHUYDWLRQ�WKDW�IRU�
VRPH�GLDOHFWV��RXU�VRXUFHV�DUH�VWLOO�TXLWH�OLPLWHG��

������*��0RUJHQVWLHUQH��$Q�HW\PRORJLFDO�9RFDEXODU\�RI�3D�WR��2VOR�������S������
���3URIHVVRU�6LPV�:LOOLDPV�NLQGO\�GUZDV�P\�DWWHQWLRQ�WR�&KULVWLDQ�6RJGLDQ�]QW�¦EOLQG§���
]X�DQGD���ZLWK�¦UHLQIRUFLQJ§�
]X���VHH�1��6LPV�:LOOLDPV��7KH�
&KULVWLDQ�6RJGLDQ�PDQXVFULSW�&���%HUOLQ�������S�������

������-��®O�H�$K¾PDG��7kW�QHËvQKk�\H�ERO�N�H�=DKUk��7HKHUDQ��������S�������

������7KH�PHDQLQJ�RI�WKLV�$��ZRUG�LV�XQFOHDU��6��:LNDQGHU��9D\X��8SSVDOD�/HLS]LJ��������SS�����II���WDNHV�LW�DV�DQ�DEVWUDFW�¦DEXVLQJ��PRFNLQJ§�

������:��%��+HQQLQJ��6RJGLFD��-DPHV�*��)RUORQJ�)XQG��9RO��;;,��/RQGRQ��������S���I��

������:KHQFH�+HQQLQJ��LELG��S������H[SODLQV�3WK��"��
SDQQvJ�¦IRUHKHDG§��

����
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UH\�¦PRPHQW§��VRPH�=D]��GLDOHFWV���PRVWO\�LQ�FRPELQDWLRQ�ZLWK�VXIIL[� �Qk�GHQRWLQJ�³RQH�PRUH����¦��H�J��UH\Qk�³RQFH�
DJDLQ¦��RWKHU�GLDOHFWV�KDYH� Uk\�� UL� RU�RWKHU� HW\PD�VXFK�DV� ILQ�� TRU� ³PRPHQW¦��a�$Y�� UDWX�� ³SHULRG�� WLPH¦� �FI��=D]�� NH\�
³KRXVH¦�a�2,U��
NDWD��"���2U��UH\�a�.KRWDQHVH�UUk\l�³WLPH¦����
UkWL��"�

YLVWLUv�¦GDXJKWHU�LQ�ODZ§�a�6�7kWv��7kN���YLVLWH�¦KXVEDQG
V�VLVWHU§���
YLVDK�GX[WDU��DQG�
YLVDK�GX[Wk�����$V�7kN���=D]��
VKRZV�D�PRUH�³RULJLQDO¦�PHDQLQJ�DV�FRPSDUHG�WR�03�ZLVGX[W�³SULQFHVV¦��DQG�LQ�WKLV�ZRUG�DORQH�SUHVHUYHV�ROG�
GX[WDU��
�WRGD\� =D]�� ³GDXJKWHU¦�  � NH\Qk��� $V� D� IHPLQLQH� QRXQ�� YLVWLUv� FDQ� WDNH� WKH� IHP�� REOLTXH� HQGLQJ� �HU� RULJLQDWLQJ� IURP�
¦UHODWLRQVKLS�U�§��VHH�DERYH��L�H�YLVWLUv�\HU���WKXV�VKRZLQJ�¦GRXEOH�UHODWLRQVKLS�U�§��

ZHVkU�¦VSULQJWLPH§��$OHYL�GLDOHFWV��XVkU���
XSD�VDUGD�� �FI��7kO��qYqVRU��®]�� >+DU]�@�DYDV|U��13�kEVkOkQ��EXW�3DË ¾WR�

SVDUOD\� UHTXLUHV� 
XSD�VDUDGD�ND���� 7KLV� ZRUG� PLJKW� LQGLFDWH� WKDW� =D]�� VHU ��� EXW� IURP� D�VDUGD� ³\HDU¦� LV� QRW� IURP� 
Lu
VHFRQGDU\�IRUP�
VU¾GD��QRW�DWWHVWHG�LQ�RWKHU�,UDQLDQ�ODQJXDJHV��

]LQM�v�¦QRVH§��QRQ�$OHYL�GLDOHFWV��� WKH�=D]��GLDOHFW�H[FODYH�RI�0XWNL��FORVH�WR�%LWOLV���ZKHUH� ]LQM��³FKLQ¦��SURYLGHV�WKH�
HW\PRORJ\��
]DQDND����FI��6HPQkQv�]XQM�v�³PRXWK¦��ZKHUH�
]DQDND��KDV�ZDQGHUHG�XS�WKH�IDFH�RQO\�KDOI�DV�IDU�DV�LQ�=D]��

]�Uv�¦OLH§��RQO\�PRGHUQ�:,U��GLDOHFW�FRQWLQXLQJ�23�]�UDK�³GHFHLW¦��EXW�(DUO\�1S��>)LUGDXVv@�]�U�³OLH¦���

$XV��3URFHHGLQJV�RI�WKH�7KLUG�(XURSHDQ�&RQIHUHQFH�RI�,UDQLDQ�6WXGLHV��+HOG�LQ�&DPEULGJH����� �WR��� �6HSWHPEHU��������

3DUW����2OG�DQG�0LGGOH�,UDQLDQ�6WXGLHV��1LFKRODV�6LPV�:LOOLDPV��HG����:LHVEDGHQ�������'U��/XGZLJ�5HLFKHUW�9HUODJ���

0LW�IUHXQGOLFKHU�$EGUXFNJHQHKPLJXQJ�YRP�'U��/XGZLJ�5HLFKHUW�9HUODJ��:LHVEDGHQ�

�

���������������������������������������������������������������������
������,Q�VXSSRUW�RI�KLV�HW\PRORJ\�3URIHVVRU�6LPV�:LOOLDPV�NLQGO\�UHIHUV�PH�WR�.KRWDQHVH�EkG¾D��¦WLPH§��&KULVWLDQ�6RJGLDQ�SUWZ�¦WLPH��RFFDVLRQ§��
XSD�

U�D�WX���VHH�1��6LPV�:LOOLDPV��%62$6�����������S�����ZLWK�UHIHUHQFH�WR�DQ�XQSXEOLVKHG�VXJJHVWLRQ�E\�0DUWLQ�6FKZDUW]���

������:��%��+HQQLQJ��CKH�VXUYLYDO�RI�DQ�DQFLHQW�WHUP��,QGR�,UDQLFD��0ÑODQJHV�SUÑVHQWÑV�Í�*��0RUJHQVWLHUQH��:LHVEDGHQ��������������S������
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