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� ',0�,�/�� �RU� =D#]D#��� WKH� LQGLJHQRXV� QDPH� RI� DQ� ,UDQLDQ� SHRSOH� OLYLQJ� PDLQO\� LQ� HDVWHUQ� $QDWROLD�� LQ� WKH�
'HUVLP� UHJLRQ� �SUHVHQW�GD\� 7XQFHOL�� EHWZHHQ� (U]LQFDQ� �VHH� $5=(1-$ª1�� LQ� WKH� QRUWK� DQG� WKH� 0XUDWVX�
�0RUD#GVX#��$UP��$UDFDQL��LQ�WKH�VRXWK��WKH�IDU�ZHVWHUQ�SDUW�RI�KLVWRULFDO�8SSHU�$UPHQLD��%DUMU�+D\N����7KH\�DUH�
DOVR� IRXQG� LQ� %LQJÄO��0X��� DQG� WKH� SURYLQFH� RI� %LWOLV�� DV� ZHOO� DV� DURXQG� 'L\DUEHNLU� �'AD#UEDNU��� 6LYHUHN�� DQG�
6LYDV��IRU�GHWDLOV��VHH�/HUFK��S��[[L��+D\NXQL��S������$QGUDQLN��SS��
��������+DGDQN��SS�������(UHYDQLDQ��SS�� ������+DODMLDQ�� ������SS���������*DVSDULDQ��S�� �����%UXLQHVVHQ�� ������S�������$ERXW�
�������� 'LPOAV� OLYH� LQ� ZHVWHUQ� (XURSH�� PDLQO\� LQ� *HUPDQ\�� 6RPH� RI� WKHP� DUH� SROLWLFDO� UHIXJHHV�� 7KH� WRWDO�
SRSXODWLRQ�RI�'LPOAV�DW�SUHVHQW�LV�XQNQRZQ��EXW�LW�FDQ�EH�HVWLPDWHG�DW�����PLOOLRQ���
� 7KH�SHRSOH�FDOO�WKHPVHOYHV�'LPOA�RU�'APOD��DSSDUHQWO\�GHULYHG�IURP�'H\ODP��$QGUDQLN��S������Q�����+DGDQN��SS��
��� ������� 0LQRUVN\�� ������ S�� ���� LGHP�� ������ S�� ���� Q�� ����� DV� DSSHDUV� IURP� $UPHQLDQ� GHOPLN�� GOPLN�� DQG� WKH� OLNH�
�<X]EDVKLDQ��SS�����������ZKLFK�PXVW�EH�GHULYHG�IURP�GH#OPAN��'H\ODPLWH���7KH�'H\ODPLWH�RULJLQ�RI�WKH�'LPOAV�LV�
DOVR�LQGLFDWHG�E\�WKH�OLQJXLVWLF�SRVLWLRQ�RI�'LPOA��VHH�EHORZ����
� $PRQJ�WKHLU�QHLJKERUV�WKH�'LPOA�DUH�NQRZQ�PDLQO\�DV�=D#]D#��OLWHUDOO\��VWXWWHUHU���D�SHMRUDWLYH�SHUKDSV�RZLQJ�
WR� WKH� UHODWLYH� DEXQGDQFH� RI� VLELODQWV� DQG� DIIULFDWHV� LQ� WKHLU� ODQJXDJH��+DGDQN�� S�� ���0DF.HQ]LH�� S�� ����� FI�� ]D#]#D#�
�GXPE�� LQ�$UP��GLDOHFWV�RI� WKH�9DVSXUDNDQ�DUHD���$UPHQLDQV�DOVR�FDOO�WKHP�'HOPLN��'OPLN��'POLN��VHH�EHORZ���=D]D�
�$OHYL��.�UGHU��©�DUN�u��LN���+DODMLDQ��'HUVLPL�D]JDJUDNDQ�Q\XW�HU� >'$1@��SDVVLP��0NUW��LDQ��SS����������DQG�'XmLN�RU�
'XmLN�.�UGHU�� WKH� ODVW� DIWHU� WKH� QDPH� RI� D�PRXQWDLQ� LQ�'HUVLP� �6SLHJHO�� ,,�� S�� ����� 7KH�$UPHQLDQ� WHUP�.�UGHU��
OLWHUDOO\� �.XUGV��� LQ� WKLV� FRQWH[W� GHQRWHV� VRFLDO� VWDWXV� RU� PRGH� RI� OLIH�� UDWKHU� WKDQ� QDWLRQDOLW\�� (YHQ� WKRVH�
$UPHQLDQ�DXWKRUV�ZKR�XVH�WKH�WHUP�.�UGHU�H[SOLFLWO\�GLVWLQJXLVK�WKH�'LPOA�IURP�WKH�HWKQLF�.XUGV��+DODMLDQ��'$1��
S�� ����� IRU� VLPLODU� XVH� RI� WKH� WHUP� LQ� WKH�0LGGOH�$JHV�� VHH�0LQRUVN\�� ������ S������ ,Q�7XUNLVK� WKH�'LPOA� DUH�NQRZQ�DV�
'HUVLPOL�DQG�4H]HOED#��L�H���6KL�LWH����
� 7KH� DSSHDUDQFH� RI� WKH� 'LPOA� LQ� WKH� DUHDV� WKH\� QRZ� LQKDELW� VHHPV� WR� KDYH� EHHQ� FRQQHFWHG�� DV� WKHLU� QDPH�
VXJJHVWV�� ZLWK� ZDYHV� RI� PLJUDWLRQ� RI� 'H\ODPLWHV� �T�Y�� LL�� IURP� WKH� KLJKODQGV� RI� *AOD#Q� GXULQJ� WKH� ��WK���WK�
FHQWXULHV�� 8QOLNH� WKH�.XUGV�� WKH�'LPOAV� DUH�PDLQO\� VHGHQWDU\� FXOWLYDWRUV�� WKRXJK� DQLPDO� KXVEDQGU\� RFFXSLHV� D�
FRQVLGHUDEOH�SODFH� LQ� WKHLU�HFRQRPLF�DFWLYLWLHV��7KH\�DUH�HVSHFLDOO\�UHQRZQHG�DV�KRUWLFXOWXULVWV��'LPOA�VRFLHW\� LV�
WULEDO��D�VRFLRSROLWLFDO��WHUULWRULDO��DQG�HFRQRPLF�XQLW�RUJDQL]HG�DFFRUGLQJ�WR�JHQXLQH�RU�SXWDWLYH�SDWULOLQHDJH�DQG�
NLQVKLS�� ZLWK� D� FKDUDFWHULVWLF� LQWHUQDO� VWUXFWXUH�� ,W� HQFRPSDVVHV� IRUW\�ILYH� VXEWULEHV�� HDFK� GLYLGHG� LQWR� VPDOOHU�
XQLWV�� 7KH� PRVW� SURPLQHQW� DUH� $ªED#VD#Q�� $ªJ#D#·D#Q�� $ªOD#Q�� %D#PD#VX#U�D#Q��� %DNÀWAD#U�OA��� 'X#mAN�� 'DYUH#�*XOD#ED#Q��
'DYUH#�¥DPD#OD#Q�� +D\�GDUD#Q�OA��� +DVDQD#Q�OA��� .RUH#D#Q�� 0DPLNA�� DQG� <X#VXID#Q�� 7KH� QDPHV� RI� VRPH� VPDOO�
VXEWULEHV� FRQVLVW� RI� SDWURQ\PLFV� FRPELQHG�ZLWK� WKH� 7XUNLVK�ZRUG�X�DN� �VHUYDQW��� IRU� H[DPSOH��$ª�U�VOD#QXD#J#A��
$ªED#VXD#J#A��)DUKD#GXD#J#A��hD#PXD#J#A��7R#SX#]XD#J#A��DQG�.�R#�XD##J#A��6SLHJHO��,��S�������
��������������$QGUDQLN�� SS�� �������� 0RO\QHX[�6HHO�� S�� ���� 'HUVLPL�� SS�� ������� �������� 7KH� FKLHIV� RI� WKH� PRVW� LPSRUWDQW�
VXEWULEHV�� FDOOHG� VH\AGV� �VD\\HGV��� DUH� ERWK� UHOLJLRXV� DQG� VHFXODU� FODQ� OHDGHUV� DQG� WKXV� H[HUFLVH� FRQVLGHUDEOH�
LQIOXHQFH�XSRQ�WKH�WULEHVPHQ���
�
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� $V� WKH� QDPHV� $OHYL� ��$ODZA�� DQG� 4H]HOED#� LPSO\�� PRVW� 'LPOAV� DUH� 6KL�LWHV�� RIWHQ� FRQVLGHUHG� H[WUHPLVW��
WKRXJK� VRPH�DUH� 6XQQLV��7KH� UHOLJLRXV� EHOLHIV� RI� WKH�PDMRULW\�� LQ� FRPPRQ�ZLWK� WKRVH� RI�PRVW� 6KL�LWH� H[WUHPLVW�
JURXSV�� DUH� FKDUDFWHUL]HG� E\� JUHDW� YDULHW\�� 7KH\� YHQHUDWH� �$OA� E�� $EA� 7�D#OHE� �T�Y��� DV� WKH� PRVW� LPSRUWDQW�
LQFDUQDWLRQ� RI� *RG�� EXW� WKH\� DOVR� SURIHVV� DQ� DGPL[WXUH� RI� LQGLJHQRXV� SULPLWLYH� DQG� VRPH� &KULVWLDQ� EHOLHIV��
:LWKLQ� WKLV� IUDPHZRUN� WKH� FXOW� SUDFWLFH� RI� WKH� 'LPOA� LQKDELWDQWV� RI� HDFK� LQGLYLGXDO� UHJLRQ� GLVSOD\V� VSHFLILF�
IHDWXUHV�� UHIOHFWLQJ� WKH� DEVHQFH� RI� D� FHQWUDOL]HG� UHOLJLRXV� LQVWLWXWLRQ�� OLNH� WKRVH� LQ� &KULVWLDQLW\� DQG� ,VODP�� WKDW�
PLJKW� VWDQGDUGL]H� FXOW� SUDFWLFH� DQG� GRJPD�� *RG� LV� NQRZQ� DV� +X#xPD#\�� +R#PD#�� DQG� +DT� �$GRQW]�� SS�� ������� 7H#U�
0LQDVLDQ��S�����$VDWULDQ��������S������LGHP�DQG�*HYRUJLDQ��S���������
� 7KH� 'LPOAV� WKHPVHOYHV� FDOO� WKHLU� UHOLJLRQ� E\� WKH� 7XUNLVK� WHUP� \R#O�XD#J#A� �IROORZHUV� RI� WKH� >WUXH@� SDWK��
�0RO\QHX[�6HHO�� S�� ����� D� GHVLJQDWLRQ� ZLWK� P\VWLFDO� RYHUWRQHV�� 7KH� LQIOXHQFH� RI� IRON� 6XILVP� RQ�'LPOA� UHOLJLRXV�
EHOLHIV� LV� VR� WKRURXJKO\� EOHQGHG� ZLWK� LQGLJHQRXV� HOHPHQWV� DV� WR� SHUPLW� QR� GHILQLWH� LGHQWLILFDWLRQ�� ,W� PD\� EH�
UHIOHFWHG�� KRZHYHU�� LQ� WKH� KLHUDUFK\� RI� WKH� SULHVWKRRG�� WKH� VWUXFWXUH� RI� WKH� FRPPXQLW\�� DQG� WKH� FXOW� RI� ;L]LU�
�.�D#]�HU�� .�H]�U�� �O\D#V�� LQ� WKH� ODVW�� KRZHYHU�� HOHPHQWV� RI� WKH� $UPHQLDQ� 6XUE� 6DUJLV� �6DLQW� 6HUJLXV�� DUH� DOVR�
UHFRJQL]DEOH��7KH�IHDVW�RI�.�L]LU��FRQVLGHUHG�DQ�LQFDUQDWLRQ�RI��$OA�*RG��FRLQFLGHV�ZLWK��$OL�ED\UDPL��WKH�IHDVW�RI�
�$OA��� DOVR� NQRZQ� DV�$J#D�ED\UDPL� �*RG
V� IHDVW�� DPRQJ� WKH�4H]HOED#� RI� WKH�0D#NX#� UHJLRQ�� DV�ZHOO� DV�ZLWK� WKH�
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$UPHQLDQ�IHDVW�RI�6XUE�6DUJLV��$VDWULDQ�DQG�*HYRUJLDQ��S������Q������0ÉOOHU��SS���������VHH�DOVR�$EHJKLDQ��SS����������,W�
LV�XVXDOO\�FHOHEUDWHG�LQ�)HEUXDU\��&KULVWLDQ�HOHPHQWV�DUH�DVVLPLODWHG�WR�6KL�LWH�FRQFHSWLRQV��DV�LQ�WKH�H[DPSOH�RI�
;L]LU�� RU� KDYH� EHHQ� DGRSWHG� GLUHFWO\� IURP� WKH� $UPHQLDQ� SRSXODWLRQ� RI� 'HUVLP�� IRU� H[DPSOH�� WKH� ULWHV� RI�
FRPPXQLRQ��EDSWLVP��DQG�ZRUVKLS�DW�&KULVWLDQ�VKULQHV�DQG�FKXUFKHV��H�J���WKH�6X#UE�.D#UD#SH#W�PRQDVWHU\��+D#OYR#UA�
YD#QN� LQ� WKH� 'X#mANED#ED#� PRXQWDLQV�� DQG� 'H#U� 2ªYD#� >$UP�� 7H#U� 2KDQ�� 6DLQW� -RKQ@� PRQDVWHU\� QHDU� 6H#OSX#V�]GD##J#���
7KHUH� DUH� DOVR� SHUFHSWLEOH� UHPQDQWV� RI� �QDWXUH� ZRUVKLS��� LQFOXGLQJ� ZRUVKLS� RI� PRXQWDLQV� �H�J��� 0X#Q]X#UGD#J#��
'X#mANED#ED#�� 6H#OSX#V�]�� 6H#O��� URFNV�� VSULQJV� �H�J��� .D#QA\H#� +D]UDWH#� ;L]LUA� �WKH� VSULQJ� RI� .�H]�U�� RQ� WKH� VORSHV� RI�
'X#mANED#ED#�DQG�.D#QA\H#�D#QPD#K#X#W\DQ��WKH�VSULQJ�RI�LPPRUWDOLW\��DW�WKH�IRRW�RI�6H#OSX#V���WUHHV��PDLQO\�RDNV���DQG�
DQLPDOV��VQDNHV��UDEELWV��HWF����7KH�FXOW�RI�WKH�VQDNH��FRQVLGHUHG�D�KRO\�FUHDWXUH��LV�PRVW�GLVWLQFWLYH��,W�KDV�EHHQ�
V\PEROL]HG�E\�D�VWLFN�FDOOHG��X#H#�KDTA��*RG
V�VWLFN���WKH�WRS�RI�ZKLFK�LV�FDUYHG�LQ�WKH�IRUP�RI�D�VQDNH
V�KHDG��,W�
LV� SUHVHUYHG� LQ� D� JUHHQ� FORWK� EDJ� VXVSHQGHG� IURP� D� ZRRGHQ� SLOODU� �H#UN\DQ�� LQ� WKH� VDQFWXDU\� RI� WKH� YLOODJH� RI�
.L�WLP�QHDU�'HUVLP��7KH�VWLFN�LV�EHOLHYHG�WR�EH�D�SLHFH�RI�WKH�URG�RI�0RVHV�DQG�WKH�EDJ�D�FRS\�RI�WKH�RQH�FDUULHG�
E\�6W��-RKQ�WKH�%DSWLVW��+DODMLDQ��'$1��SS����������0RO\QHX[�6HHO��S�������7KH��X#H#�KDTA�LV�XVHG�LQ�FXOW�FHUHPRQLHV�RQ�
WKH� IHDVW� RI� ;L]LU� �O\D#V�� ZKLFK� LV� FHOHEUDWHG� DIWHU� D� WKUHH�GD\� IDVW�� GXULQJ� ZKLFK�� DFFRUGLQJ� WR� VRPH� UHSRUWV�
�0NUW��LDQ�� S�� ����� HYHQ� FDWWOH� DQG� RWKHU� OLYHVWRFN� DUH� QRW� IHG�� 2Q� WKLV� GD\� WKRXVDQGV� RI� SLOJULPV� JDWKHU� LQ� WKH�
YLOODJH� WR�JD]H�XSRQ� WKH�KRO\� VWDII� �H#YOA\D#� NHWAPA� �WKH� VDLQW� RI�.L�WLP��� IRU� GHWDLOV�� VHH�'HUVLPL�� SS�� �������+DODMLDQ��
'$1��SS����������+D\NXQL��S�������(UHYDQLDQ��S������0ÉOOHU��SS���������$VDWULDQ�DQG�*HYRUJLDQ��S������ ���
�
� 2QH�QRWHZRUWK\�WUDLW�RI�'LPOA�UHOLJLRXV�ULWXDOV�LV�WKH�HTXDO�SDUWLFLSDWLRQ�RI�ZRPHQ��ZKLFK�KDV�RIWHQ�VHUYHG�DV�
DQ� H[FXVH� IRU� DFFXVLQJ� WKHP� RI� ULWXDO� SURPLVFXLW\� DQG� FDOOLQJ� WKHP� E\� GHURJDWRU\� QDPHV� �H�J��� �LUD#J#�NXD#Q��
�LUD#J#�VR#QGXUD#Q�� PX#P�VR#QGXUD#Q�� NÀXUR#V�NXD#Q� �FDQGOH� H[WLQJXLVKHUV��� VXJJHVWLQJ� SDUWLFLSDWLRQ� LQ� RUJLHV� �H�J���
)RQWDQLHU��S�������0NUW��LDQ��S�������
� �7KH�'LPOAV
�SURIRXQG�KDWUHG�RI�WKH�7XUNV��LQ�FRQWUDVW�WR�WKHLU�PLOG�DQG�IULHQGO\�DWWLWXGH�WRZDUG�$UPHQLDQV��
PD\� SDUWO\� UHIOHFW� WKH� IDFW� WKDW� WKH\�� OLNH� WKH� $KO�H� +�DTT� �T�Y��� DQG� <D]AGAV�� ULJRURXVO\� GHQ\� WKDW� WKH\� DUH�
0XVOLPV� DQG� VWUHVV� WKHLU� FODLP� WR� IROORZ� D� GLVWLQFW� UHOLJLRQ� �%UXLQHVVHQ�� ������ S�� ���� 0RO\QHX[�6HHO�� S�� �����
$QWDJRQLVP�WR�WKH�7XUNV�KDV�DOVR�DFTXLUHG�D�FOHDU�QDWLRQDOLVWLF�FKDUDFWHU��ZKLFK�LV�FXUUHQWO\�EHLQJ�H[SUHVVHG�LQ�
WKH� SRZHUIXO� XSVXUJH� RI� D� 'LPOA� VHSDUDWLVW� PRYHPHQW� LQ� 7XUNH\� �7D�DZDULDQ�� S�� ���� $VDWULDQ�� ����D�� SS�� ��������
LGHP������E��SS�������LGHP��������S������
� %HVLGH� VSHFLDO�SXEOLF�SODFHV� IRU�SHUIRUPLQJ� WKHLU� UHOLJLRXV� FHUHPRQLHV� �WHNNH��� WKH�'LPOAV�� OLNH� WKH�<D]AGAV��
DOVR�ZRUVKLS�LQ�SULYDWH�KRXVHV��LQFOXGLQJ�WKRVH�RI�WKHLU�UHOLJLRXV�OHDGHUV��7D�DZDULDQ��S������0ÉOOHU��S�������$VDWULDQ��
����D��S�� ������7KH\�DUH�PRVWO\�PRQRJDPRXV�� WKRXJK��DFFRUGLQJ�WR�VRPH�DXWKRUV��SRO\JDP\�� OLPLWHG�WR�QR�PRUH�
WKDQ�IRXU�ZLYHV��LV�DOVR�H[HUFLVHG��'LYRUFH�LV�VWULFWO\�IRUELGGHQ��'LPOAV�GR�QRW�SUDFWLFH�FLUFXPFLVLRQ��7URZEULGJH��
S�������0ÉOOHU��S������$VDWULDQ������D��S�������0NUW��LDQ��S������ �
� )RXU� FODQV� �$ªJ#D#·D#Q�� %#D#PD#VX#UD#Q�� .XUH#D#Q�� DQG� 'DYUH#�-DPD#OD#Q�� DUH� WKH� WUDGLWLRQDO� FXVWRGLDQV� RI� 'LPOA�
UHOLJLRXV�GRFWULQH��5HOLJLRXV�RIILFHV�DUH�KHUHGLWDU\��7KH�KLJKHVW��WKDW�RI�SAUA�SAUD#Q��FI��3HUV��SAU�H�SAUD#Q��HOGHU�RI�
HOGHUV��PD\�DOVR�EH� FRQIHUUHG�E\�RUGLQDWLRQ�ZLWKLQ� WKH�KHUHGLWDU\� OLQH��6XFFHVVLYHO\� ORZHU� OHYHOV�DUH�SAU�� VH\AG��
GHGH��PXUAG��DQG�UD\YDU��FI��3HUV��UDKEDU���6XFK�WHUPV�DV��PXOOD��DQG�XOHP��$U��DQG�3HUV���D#OHP��DUH�QHYHU�XVHG�
LQ� QRQ�6XQQL� 'LPOA� UHOLJLRXV� DIIDLUV�� 7KH� SAUA�SAUD#Q� LV� WKH� WKHRFUDWLF� KHDG� RI� WKH� FRPPXQLW\�� +LV� ZLIH� �DQD��
HQMR\V�DOPRVW� HTXDO� ULJKWV� LQ�PDQDJLQJ� IDPLO\�DIIDLUV� �+DODMLDQ��'$1�� SS�� ���������'HGHV�DQG� VH\AGV��ZKR�QHYHU�
VKDYH� RU� KDYH� WKHLU� KDLU� FXW�� SHUIRUP�ZHGGLQJ� DQG� IXQHUDO� ULWHV� �+D\NXQL�� S�� ����� 5D\YDUV�� WKH� ORZHVW� FODVV� RI�
FOHUJ\�� KDYH� WKH� VRFLDO� VWDWXV� RI� RUGLQDU\� OD\PHQ� �W�D#OHEV��� 7KH\� DUH� QRW� SDLG� IRU� WKHLU� VHUYLFHV�� ZKLFK� LQFOXGH�
YLVLWLQJ�PHPEHUV�RI�WKH�FRQJUHJDWLRQ��SHUIRUPLQJ�GDLO\�UHOLJLRXV�ULWHV��DQG�HQVXULQJ�WKDW�WKH�UHOLJLRXV�DQG�HWKLFDO�
QRUPV�RI� WKH� FRPPXQLW\� DUH�REVHUYHG��7KH\�FDQ�SXQLVK� WKH�JXLOW\�EXW�DUH�QRW�DOORZHG� WR� VKRZ�FOHPHQF\��2QO\�
WKH� SAUA�SAUD#Q�� XSRQ� WKH� DSSOLFDWLRQ� RI� WKH� VXSUHPH� FRXQFLO� �MDPD#�DW��� D�PL[HG� VHFXODU� DQG� FOHULFDO� ERG\��PD\�
IRUJLYH�VLQV��7KH�QRQUHOLJLRXV�DIIDLUV�RI�WKH�UD\YDUV�DUH�DWWHQGHG�WR�E\�WKHLU�IDPLOLHV�RU�OD\�YROXQWHHUV��+DODMLDQ��
SS������II�����
� $�FXULRXV�VRFLDO�DVSHFW�RI� WKH�'LPOA�FRPPXQLW\� LV� WKH� LQVWLWXWLRQ�RI�PRV°D#K°HE� �SHUKDSV��KRO\�EURWKHUKRRG����
6LPLODU� LQVWLWXWLRQV�� FDOOHG� ELUH#� D#[LUDWH#� DQG� [X#ND#� D#[LUDWH#� �EURWKHUKRRG� DQG� VLVWHUKRRG� RI� WKH� QH[W�ZRUOG��� DQG�
DUW��H�HTUD#U�H[LVW�DOVR�DPRQJ�WKH�<D]AGAV�DQG�$KO�H�+�DTT�UHVSHFWLYHO\��$VDWULDQ��������LGHP�DQG�*HYRUJLDQ��S��������
�
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� 'LPOA� �=D#]D#��EHORQJV� WR� WKH�1RUWKZHVW� ,UDQLDQ� ODQJXDJH�JURXS� �:LQGIXKU�� VHH�',$/(&72/2*<��� ,W� LV�NQRZQ�
IURP�VHYHUDO�GLDOHFWV��6AYH#UH#N��.R#VD#��©DED#NÀ�X#U��.LJ#A��%XMD#T��2ªYD#·L#J#��DQG�RWKHUV��ZKLFK��KRZHYHU��GR�QRW�GLIIHU�
JUHDWO\��
�
3KRQRORJ\��
7KH�'LPOA�SKRQRORJLFDO�V\VWHP�LV�WKH�VDPH�LQ�DOO�GLDOHFWV��ZLWK�RQO\�VOLJKW�YDULDWLRQV��7KH�YRZHO�V\VWHP�FRQVLVWV�
RI�HLJKW�SKRQHPHV�DQG�WZR�GLSKWKRQJV��&DERORY���ZKLFK�DUH�WUDQVFULEHG�YDULRXVO\�LQ�WKH�UHFRUGHG�WH[WV��
�
_D_� � _L_� � _X_�
_D#_� � _A_� � _X#_�
_H#_� � _R#_� � �
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_DL_�� _DX_�
�
7KH� ORQJ� YRZHO� SKRQHPHV� KDYH� QR� VLJQLILFDQW� DOORSKRQHV��ZKHUHDV� WKH� UDQJH�RI� DOORSKRQHV�RI� WKH� VKRUW� YRZHOV�
DQG�GLSKWKRQJV�LV�TXLWH�ZLGH�_D_��>D��L��H# x@��_L_��>Ax��D��H@��_X_��>R��É@��HWF���_DX_��>DX��DX#��RX��HX@��_DL_��>DL��H#L��DA@��HWF���
�
7KH�'LPOA�FRQVRQDQW�SKRQHPHV�DUH��
�
_S_� � � �_S�_�� � _E_� � _P_�
_W_� � � �_W�_�� � _G_� � _Q_�
_N_� � � �_N�_�� � _J_� � _[_� � _�_� � _T_�
�_F_�>WV@�� _M_�>G]@�_F�_�>WVK@�� �
_�°_�>W@�� _·_�>Gm@�� _��_�>WK@� �
_Y_��� � _Z_�� � _\_� � _U_���� _�_� � _O_� � _V_��
_]_� � � __� � � _K_� � �_�_� � _K°_��
�
� 7KH�DIIULFDWHV�F��M��DQG�F��DQG�WKH�DVSLUDWHG�VHULHV�S���W����N��DUH�IRXQG�PDLQO\� LQ� QRUWKHUQ� GLDOHFWV� �(U]LQFDQ��
'HUVLP���$UPHQLDQ� LQIOXHQFH� LV� WKH�PRVW� OLNHO\� H[SODQDWLRQ� RI� WKH� H[LVWHQFH� RI� WKHVH� SKRQHPHV��ZKLFK� DUH� QRW�
RWKHUZLVH� IRXQG� LQ� PRGHUQ� :HVW�,UDQLDQ� ODQJXDJHV� �9DKPDQ� DQG� $VDWULDQ�� S�� ������ 7KH� _�°_� UHSUHVHQWV� D�
PHGLRSDODWDO� VXUG� DIIULFDWH� � � �W��� $UP�� ��� .XUPD#QMA� �°��� ZKLFK� LV� DSSDUHQWO\� FRPPRQ� WR� DOO� 'LPOA� GLDOHFWV��
+LVWRULFDOO\�'LPLOL�M�FRUUHVSRQV�WR�0LGGOH�,UDQLDQ�·��ZKLOH��°��F��DQG�F��DOO�FRQWLQXH�0LGGOH�,UDQLDQ����IRU�LQVWDQFH��
MDX� �EDUOH\�� ���0,U�� ·DX���F�F�LP� �H\H�� ����HKP����DP���DQG�F�LOD #� �ODPS��FDQGOH�� ���LUD#J #���FAFDJ� �IORZHU��
��A�DJ��FI��7XUN��¶L¶HN��HWF�����
� 7KH�RSSRVLWLRQ�EHWZHHQ�D�UROOHG���DQG�D�VLPSOH�IODS�U� LV�IRXQG�DOVR�LQ�.XUPD#QMA��7KH�PDUJLQDO�SKRQHPHV�_�� _�
DQG�_K��_�RFFXU�LQ�VRPH�GLDOHFWV�XQGHU�WKH�LQIOXHQFH�RI�.XUPD#QMA�.XUGLVK���
� ,Q�FHUWDLQ�GLDOHFWV�ROGHU��LV�FRPPRQO\�UHSUHVHQWHG�E\�V��IRU�H[DPSOH��VLW�RU�LW��PLON���FI��3DUWK��LIW���JR#V�RU�
JR#���HDU���FI��3HUV��JX#����KX#xVN��GU\���FI��3HUV��NÀRN��.XUGLVK�KLN���PDVN�D���FKXUQLQJ�EDJ���FI��23HUV��PDND#���
13HU��PDN���VLP�� �GULQN�� �SUREDEO\�IURP�0,U��D#P�� IURP�ROGHU��\D#PD���FI��13HUV��D#�D#P���.KRWDQHVH� WVD#P��
�WR� GLJHVW���� DQG� VR#Q�� RU� R#Q�� �IORZ�� �SRVVLEO\� IURP� [DXGQD���� &RQYHUVHO\� � DOVR� UHSODFHV� RULJLQDO� V�� IRU�
H[DPSOH�� AU� �JDUOLF�� �FI�� 13HUV��� .XUGLVK� VAU� ��� 7KHUH� LV� DOVR� ZRUWK� PHQWLRQLQJ� WKH� LQLWLDO� V�� LQ� VRO�D��� �VDOW���
ZKLFK� LV� SUREDEO\� DOVR� IURP� �� �FI�� 3DUWK�� ZU\Q� �VDOW>\@��� 13HUV�� X#U��� RQH�� KRZHYHU�� FDQQRW� H[FOXGH� WKH�
SRVVLELOLW\�RI�LWV�RULJLQDO�FKDUDFWHU��FI��0LG��3HUV��VR#U��%DNÀWAD#UA��VX#U��%DOX#�A�VR#U��%UDKXL�VR#U��VHH�+HQQLQJ��������S��
����� 2I� PRUH� XQFHUWDLQ� LQWHUSUHWDWLRQ� LV� D� �EODFN��� ZKRVH� � PD\� EH� IURP� V\� �FI�� 6RJG�� ÅZ� EXW� 3DUWK�� V\ÅZ��
13HUV�VAD#K���DQG��D#W�RU��D#VW��ULJKW���FI��3DUWK��UÅW��EXW�13HUV��UD#VW��.XUGLVK��D#VW���$�VLPLODU�VLWXDWLRQ�LV�VHHQ�LQ�
WKH� ODQJXDJH� RI� WKRVH�$UPHQLDQV� RI�'HUVLP�ZKR�EHORQJ� WR� WKH� VR�FDOOHG�0LUDN�LDQ� WULEH�� LQ�ZKLFK�$UPHQLDQ���
KDV�EHFRPH�V��IRU�LQVWDQFH��VXQ��GRJ����XQ�DQG�XV��ODWH����X��,Q�WKLV�GLDOHFW�$UPHQLDQ�·��������KDYH�EHFRPH�M��F��
F���H�J���MXU��ZDWHU���·XU��FXW��FKLFNHQ�����XW��DQG�F�RU��GU\������RU���
� ,Q� WKH� GLDOHFW� RI� QRUWKHUQ� 'HUVLP� WKH� YRLFHOHVV� DQG� YRLFHG� VWRSV�N��� J�� DUH� VRPHWLPHV� SDODWDOL]HG� LQ� LQLWLDO�
SRVLWLRQ��IRU�LQVWDQFH���H#�RU�NH #��ND\D��KRXVH��KRPH���FI��13HUV��NDGD��7�D#OHA�ND����DQD#���D\QD���H#QDN��RU�N�D\QDN��
�JLUO��PDLGHQ�� �FI��$Y��NDLQLLD#���0LG��3HUV��NDQAJ���DQG� ·A� �H[FUHPHQW�� �IURP�0,U�� JX#K�� FI��3HUV��JRK��.XUGLVK�
JX#���
�
0RUSKRORJ\��
1RXQV�DQG�SURQRXQV� ��7ZR�JUDPPDWLFDO�JHQGHUV�DUH�FOHDUO\�GLVWLQJXLVKHG�LQ�VXEVWDQWLYHV��DGMHFWLYHV��SURQRXQV��
DQG� YHUEDO� IRUPV��7KH�QRPLQDWLYH� VLQJXODU�PDVFXOLQH� LV� XQPDUNHG�� WKH� IHPLQLQH�XVXDOO\� WDNHV� WKH� HQGLQJ� VKRUW�
XQVWUHVVHG� �L��7KH�SOXUDO�HQGLQJV�DUH� ��D#�Q�� �A��DQG� �H #� IRU�ERWK�JHQGHUV��7KHUH�DUH�WZR�FDVHV��GLUHFW�DQG�REOLTXH��
ZKLFK� DUH� GLVWLQJXLVKHG� LQ� WKH� VLQJXODU�� PDVFXOLQH� �A��¨�� IHPLQLQH� �H#��L��¨�� EXW� QRW� LQ� WKH� SOXUDO�� 7KH� H]�D#ID� LV�
PDVFXOLQH�VLQJXODU��H# x����R#����GH#����GL����GR#�DQG�IHPLQLQH�VLQJXODU���\�D# x���GD#x�\���7KH�SOXUDO�IRUP�IRU�ERWK�JHQGHUV�LV�
XVXDOO\��H#��DV�LQ�QH#�S�R#VWD#OH#�PLQ��WKHVH�P\�VKRHV���
� 7KH�WZR�FDVHV�DUH�GLVWLQJXLVKHG�LQ�WKH�SHUVRQDO�SURQRXQV��DV�ZHOO��,Q�DGGLWLRQ��WKH�WKLUG�SHUVRQ�SURQRXQV�KDYH�
D�SRVVHVVLYH�IRUP�GHULYHG�IURP�2OG�,UDQLDQ�KDFD��IURP��SOXV�WKH�REOLTXH�IRUP�RI�WKH�SURQRXQ��
� 7R�EH�FRPSDUHG�ZLWK�WKH�SRVVHVVLYH�IRUPV�DUH�.XUGLVK�mH#��$IWDUA�·X#Q��7D#NLVWD#QA�·D #��·DQD#��7�D#OHA��D\���DYR#Q��
6HPQD#QL�PDVF��mR��IHP��mLQ��DQG�WKH�OLNH��
�
9HUEV� ��7KH�YHUEDO�V\VWHP�LV�EDVHG�RQ�WZR�VWHPV��SUHVHQW�DQG�SDVW��ZKLFK�FRUUHVSRQG�WR�WKH�ROGHU�SUHVHQW�VWHP�
DQG� SDVW� �SDVVLYH�� SDUWLFLSOH�� 7KH� SUHVHQW� WHQVH� LV� IRUPHG� IURP� WKH� SUHVHQW� VWHP� SOXV� WKH� IRUPDQW��DQ��� ��L�Q��
GHULYHG� IURP� WKH�2OG� ,UDQLDQ�SUHVHQW� SDUWLFLSOH� LQ� DQW�D��� �FI�� 3HUV�� �DQGD�� IRU� LQVWDQFH��EDUP�DQ�� �ZHHS�� FU\��
�3DUWK��EUDP����,I�WKH�VWHP�HQGV�LQ�U�WKLV�LV�DVVLPLODWHG�WR�WKH�IROORZLQJ�Q��NDU��EXW�NDQ�DQ���GR���\DU��EXW�\DQ�Q��
�FRPH���7KH�SUHVHQW�VWHP�ZLWKRXW��DQ��RFFXUV�LQ�WKH�VXEMXQFWLYH��DRULVW��DQG�LPSHUDWLYH��IRU�LQVWDQFH��NDUR#��PD\�
KH� EH��� 6RPH� YHUEV� WDNH� WKH� SUHYHUE� EL�� LQ� WKH� VXEMXQFWLYH� DQG� LPSHUDWLYH�� IRU� LQVWDQFH�� EH#UA� �FRPH��� 7KH�
LPSHUIHFW� LV�PDGH� IURP� WKH� SUHVHQW� VWHP�SOXV� WKH� VXIIL[� �D# xQA� RU� �LQA�ZLWKRXW� SHUVRQDO� HQGLQJV�� IRU� H[DPSOH�� WL�
D#JD\UD#�\QA�\RX�ZHUH�ZDONLQJ���� �
� 7KH�HQGLQJV�RI�WKH�SUHVHQW�WHQVH��JHQGHU�PDUNHG�RQO\�LQ�WKH�VLQJXODU��DUH��
�
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� � � � 6LQJXODU� � � � 3OXUDO�
�
��� � � � �D#Q���R#Q���LQ� � �AxPD���H#PD�
���PDVF��� � �H#� � � � � �H#�
� IHP�� � �D#�
��� PDVF�� � �R#� � � � � �H#�
� IHP�� � �D#�
�
� �
� 7KH� HQGLQJV� RI� WKH� SDVW� WHQVH� DUH� UHJXODU�� 2FFDVLRQDOO\� WKH� IHPLQLQH� WKLUG�SHUVRQ� VLQJXODU� RI� LQWUDQVLWLYH�
YHUEV� WDNHV� WKH�IHPLQLQH�HQGLQJ��L� �PDVF�� ��¨���7KH�SDVW� WHQVH�RI� WKH� WUDQVLWLYH�YHUEV�WDNHV�WKH�VR�FDOOHG���VSOLW��
HUJDWLYH��FRQVWUXFWLRQ��LQ�ZKLFK�WKH��ORJLFDO��GLUHFW�REMHFW�LV�LQ�WKH�GLUHFW�FDVH�DQG�WKH�DJHQW�LQ�WKH�REOLTXH�FDVH��
IRU�H[DPSOH��W�R#�D]�DW�D#�Q���\RX�KDYH�OHIW�PH���OLWHUDOO\���E\�\RX�,�OHIW�DP���FI��.XUPD#QMA�WD�D]�NXWLP��\RX�KDYH�
NLOOHG�PH����
� $�VHFRQGDU\��UHJXODU��FRQMXJDWLRQ�LV�IRUPHG�E\�DIIL[LQJ��D#��WR�WKH�SUHVHQW�VWHP��SDVW�VWHP��D#\���IRU�H[DPSOH��
�D#PD #��KH�UDQ�DZD\���
� 7KH� SDVVLYH� RI� WUDQVLWLYH� YHUEV� LV� H[SUHVVHG� HLWKHU� E\� SHULSKUDVWLF� FRQVWUXFWLRQV� RU� E\� D� VHFRQGDU\�
FRQMXJDWLRQ��DV�LQ�*X#UD#QA�DQG�0RNUA�.XUGLVK��IRUPHG�ZLWK�WKH�SDVVLYH�PRUSKHPH��\D����SUHVHQW�VWHP�LQ���\�H#Q���
SDVW� VWHP� LQ� ��L�\D#��� 7KLV� SDVVLYH� LV� FRQMXJDWHG� DV� DQ� LQWUDQVLWLYH� YHUE� DQG� LV� XVHG� RQO\�ZKHQ� WKH� DJHQW� LV� QRW�
H[SUHVVHG�RU�LV�XQNQRZQ���
� %RWK�WKH�LQILQLWLYH�DQG�WKH�DFWLYH��SUHVHQW���SDUWLFLSOH�DUH�IRUPHG�IURP�WKH�SDVW�VWHP��7KH�LQILQLWLYH�HQGV�LQ��
�A�� � IURP�0LGGOH� ,UDQLDQ� �LQ� �RQO\� H[FHSWLRQDOO\� XVHG�ZLWK�SDVW� VWHPV�� DQG� WKH�SDUWLFLSOH� LQ� �R#��� �R#[�� SUREDEO\�
ERUURZHG� IURP� WKH�$UPHQLDQ� VXIIL[� IRU� WKH� QRXQ�RI� DJHQW��R���R��� DV� LQWHUYRFDOLF�N� GRHV�QRW� EHFRPH�[� RU��� LQ�
'LPOA� �FI��$VDWULDQ�� ������ S�� ������([DPSOHV� RU� WKH� LQILQLWLYH��D#PD#\A� �WR� FRPH�� �FI��0LG��3HUV��D#PDGLQ���NDUGAx��
�WR� GR��� �� �D#PD#\A� �WR� UXQ� DZD\��� �R#WL� �WR� VHOO��� ZDQGAx� �WR� UHDG���ZD#WL� �WR� VD\��� ([DPSOHV� RI� WKH� SUHVHQW�
SDUWLFLSOH���D#PD#\R#[��UXQQHU����R#WR#[��VHOOHU��YHQGRU���NDUGR#���GRHU��PDNHU���ZDQGR#���UHDGHU����
� $� FKDUDFWHULVWLF� IHDWXUH� RI� 'LPOA� LV� WKH� XVH� RI� SRVWSRVLWLRQ� �UA�� �UD#� WR� IRUP� WKH� DEODWLYH�� DV� LQ� KDU]DQA� �UL��
�IURP�+DU]DQG���FI��.XUGLVK�ZKHUH��UD #�H[SUHVVHV�WKH�LQVWUXPHQWDO���
�
/LQJXLVWLF�SRVLWLRQ�RI�'LPOA���
$IWHU� WKHLU�PLJUDWLRQ� LQ� WKH�0LGGOH�$JHV�� IRU� DOPRVW� D�PLOOHQQLXP� WKH�'LPOAV� KDG�QR�GLUHFW� FRQWDFW�ZLWK� WKHLU�
FORVHVW� OLQJXLVWLF� UHODWLYHV��1HYHUWKHOHVV�� WKHLU� ODQJXDJH� KDV� SUHVHUYHG� QXPHURXV� LVRJORVVHV�ZLWK� WKH� GLDOHFWV� RI�
WKH� VRXWKHUQ� &DVSLDQ� UHJLRQ�� DQG� LWV� SODFH� LQ� WKH� &DVSLDQ� GLDOHFW� JURXS� RI� 1RUWKZHVW� ,UDQLDQ� LV� FOHDU�� 7KH�
&DVSLDQ�GLDOHFWV�FRPSULVH�7�D#OHA��+DU]DQ�G�A��*X#UD#QA��*AODNA��0D#]DQGDUD#QA��DQG�VRPH�GLDOHFWV�LQ�7D#WA�VSHDNLQJ�
DUHDV�DQG� LQ� WKH�DUHD�DURXQG�6HPQD#Q��+LVWRULFDOO\� WKH�&DVSLDQ�GLDOHFWV�EHORQJ�WR� WKH��1RUWKZHVW�,UDQLDQ�JURXS�
RI� ODQJXDJHV�� DQG� DUH� UHODWHG� WR� 3DUWKLDQ� �VHH� :LQGIXKU��� 7KH� LVRJORVVHV� DUH� RI� KLVWRULFDO� SKRQHWLF��
PRUSKRORJLFDO��DQG�OH[LFDO�RUGHU��� �
� 7KH�W\SLFDOO\�1RUWK�,UDQLDQ�DQG�1RUWKZHVW�,UDQLDQ�SKRQHWLF�IHDWXUHV�IRXQG�LQ�'LPOA�LQFOXGH�WKH�GHYHORSPHQWV�
RI�,QGR�(XURSHDQ�N��DQG��,QGR�,UDQLDQ��WV�WR�V��N�Z�WR�VS��J��K��WR�]��GZ��WR�E��DQG�WKH�SUHVHUYDWLRQ�RI�cU�
IURP� ,QGR�(XURSHDQ� WU�� ([DPSOHV� RI� V� IURP� ,QGR�(XURSHDQ� N�� DQG� ,QGR�,UDQLDQ� WV� LQFOXGH� VD�D� �\HDU�� �FI��
3DUWK�� VUG�� 3HUV�� VD#O� ��� SDV� �FI�� $Y�� SDVX���� GLV� RU� GXV� �NLQG�� IRUP�� �FI��0LG�� 3HUV�� GH#V���PD#VA� �ILVK�� �FI�� 6NW��
PDWV\D���$Y��PDVLLD���3HUV��PD#KA���([DPSOHV�RI� �VS�� IURP�,QGR�(XURSHDQ�N�Z� LQFOXGH�DVSD#U� �KRUVHPDQ�� �2,U��
DVSD�ED#UD��� FI�� 23HUV�� DVD�ED#UD�� 3HUV�� VDYD#U�� .XUGLVK� VL\D#U��� D#VSL·�mD� �ORXVH�� �FI�� $Y�� VSL��� 3HUV�� HSH���
([DPSOHV� RI� ]� � IURP� ,QGR�(XURSHDQ� J��K�� LQFOXGH� ]D#PD#� �VRQ�LQ�ODZ�� �FI�� 7�D#OHA� ]D#PD#�� .XUGLVK� ]DZD#�� 3HUV��
GD#PD#G��� ]D#Q�� �NQRZ�� �FI�� $Y�� ]DQD#��� 3HUV�� GD#Q���� ]D�Q� �JROG�� �FI�� $Y�� ]DUDQLLD��� 3HUV�� ]DUU��� D]� �,�� �FI�� $Y��
D]uP���GH#V�DQG�GH#]� ��ZDOO���FI��$Y��GDH#]D����EDU]���KLJK���FI��$Y��EuUu]DQ°W���3HUV��ERODQG���([DPSOHV�RI�E��IURP�
2OG� ,UDQLDQ� GZ�� LQFOXGH�EDU� �GRRU�� �3DUWK��EU�� EXW� 3HUV��GDU���EAQ� �RWKHU�� WKLV�� �FI�� 3DUWK��E\G�� EXW�0LG�� 3HUV��
GLG��3HUV��GAJDU���2OG�,UDQLDQ�cU�IXUWKHU�EHFDPH�KU��ZKLFK�LQ�LQLWLDO�SRVLWLRQ�DFTXLUHG�D�VXSSRUWLQJ�YRZHO�LQ�WKH�
PRGHUQ�ODQJXDJHV��DV�LQ�KAxUD�H#�L��WKUHH���FI��3DUWK��KU\��$Y��cUD#LLR #��YHUVXV�3HUV��VH��¶DLLDK���EXW�EHWZHHQ�YRZHOV�
EHFDPH� U�� IRU� LQVWDQFH��PD#U�L�� �PRWKHU�� �FI�� $Y��PD#cUR #�� JHQ�� RI�PD#WDU���� D#ZUD # x� �SUHJQDQW� >DQLPDO@�� �FI�� $Y��
DSXcUD#����D#�SXcUD���EXW�.XUGLVK�D#YLV��3HUV��D#EHVWDQ���D#SX¶D#�����
� 2WKHU� W\SLFDO�HDUO\�1RUWKZHVW� ,UDQLDQ�SKRQHWLF� IHDWXUHV� LQFOXGH��3UHVHUYDWLRQ� LQ� LQLWLDO� � � � � � � � � � � � � �SRVLWLRQ�RI�
2OG�,UDQLDQ���DQG�·��DV�·�RU�M�>G]@���ZKLFK�LQ�RWKHU�SRVLWLRQV�EHFDPH�·�DQG�m�RU�]��UHVSHFWLYHO\��IRU�H[DPSOH������
�L��ZKDW���FI��3HUV���H����DU[��ZKHHO���SR#QM�RU�SR#Q·���ILYH���FI��3HUV��SDQM�����R#·��GD\���FI��$Y��UDRFDK���3HUV��UX#]���
YD#·�� �VD\�� �FI�� 3DUWK��ZD#m���� �D�·H#U� �GRZQZDUG�� EHORZ�� �FI��.XUGLVK�mH#U�� 3HUV��]AU��� �D�·R#U� �XSZDUG�� DERYH�� �FI��
.XUGLVK�mR#U��0LG��3HUV��D]DEDU��� OR#·LQD��IOXH��DSHUWXUH�� �FI��0LG��3HUV��UR#]DQ��� ·DQD�RU� ·LLQD� �ZRPDQ��ZLIH�� �FI��
$Y��MDLQL���.XUGLVK�mLQ��3HUV��]DQ���GDm�]��DFKH��SDLQ���IURP�2,U��GD·L�"����
� 'LPOA� JR#Q�L�� �EORRG�� FRUUHVSRQGV� H[DFWO\� WR� 3DUWKLDQ� JZ[Q�� WKH� UHODWLRQ� RI� ZKLFK� WR� 2OG� ,UDQLDQ� ZDKXQL��
�*X#UD#QA�ZLQA��ZXQ��3HUV��NÀX#Q� �.XUGLVK��DOO�IURP�[ZDXQ���D�WUDQVIRUPDWLRQ�RI�2,U��ZDKXQL���LV�XQFHUWDLQ���
� 7KH� SKRQHWLF� LVRJORVVHV� RI� 'LPOA� LQ� PRGHUQ� WLPHV� RYHUODS� WR� YDU\LQJ� GHJUHH� ZLWK� WKRVH� RI� WKH� &DVSLDQ�
GLDOHFWV��.XUGLVK�� 3HUVLDQ�� WKH� &HQWUDO� GLDOHFWV� �T�Y���� DQG� WKH� OLNH� �VHH� +HQQLQJ�� ������ SS�� ��������:LQGIXKU��� 7KH�
PRVW� FKDUDFWHULVWLF� DUH� WKH� IROORZLQJ�� ,QLWLDO� [�� EHFDPH�K��RU�ZDV� ORVW�� DV� LQ�*X#UD#QA�� IRU� H[DPSOH�2OG� ,UDQLDQ�
LQLWLDO�[��EHFDPH�K��RU�ZDV�ORVW��DV�LQ�KDU��GRQNH\���$Y��[DUD���*X#UD#QA��/RUA�KDU��YHUVXV�.XUGLVK�N�DU��3HUV��NÀDU��
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HWF����\D#QA��VSULQJ��ZHOO��IRU�KD#QA��0LG��3HUV��DQG�3DUWK��[D#QAJ��*X#UD#QA�KD#QD��YHUVXV�.XUGLVK�ND#QA���,QLWLDO�[Z��
EHFDPH�Z���DV� LQ�WKH�.DQGX#OD#\A�GLDOHFW�RI�*X#UD#QA��IRU�H[DPSOH��ZDOD��DVK���YHUVXV�.XUGLVK�[ZDOA��VRLO����ZD#x�\��
�VLVWHU�� �YHUVXV�3HUV��NÀÇD#KDU���ZDU�� �HDW�� �YHUVXV�3HUV��NÀRUGDQ��� ,QLWLDO�IU��EHFDPH�KU���ZKLFK�HLWKHU�UHFHLYHG�D�
VXSSRUWLQJ�YRZHO��DV�LQ�KDUD#��ZLGH��IDU���YHUVXV�3HUV��IDUD#NÀ���RU�EHFDPH�����DV�LQ��R#WL��VHOO���DOVR�LQ�WKH�&HQWUDO�
GLDOHFWV��YHUVXV�3HUV��IRUX#NÀW����
�
6XUYH\�RI�W\SLFDO�SKRQHWLF�GHYHORSPHQWV���
'LPOA�KDV�SUHVHUYHG�WKH�0LGGOH�,UDQLDQ�PD·KX#O�YRZHOV�R#��H #� �FI��JR#V���HDU���ER#�\���VPHOO���JH#V��KDLU���HWF����7KH�
FRUUHVSRQGLQJ�GLSKWKRQJV�DUH�VHFRQGDU\��KRZHYHU��DX� LV�IURP�ROGHU��DZ����DS����DE����DJ���RU��DI���ZKHUHDV�
DL�LV�WKH�UHVXOW�RI�SKRQHWLF�FRPELQDWRU\�FKDQJHV���
� 7KH�2OG�,UDQLDQ�YRLFHOHVV�VWRSV�S��W��N�UHPDLQHG�LQ�LQLWLDO�SRVLWLRQ�RU�EHFDPH�WKH�DSLUDWHV�S���W���N����W�DQG�
N�DOVR�UHPDLQHG�DIWHU�V�DQG���EXW�EHFDPH�G�DQG�J�DIWHU�U��([DPSOHV�RI�S�LQFOXGH�SDV���ODPE��UDP���VHH�DERYH��
DQG�S�A]D��EHOO\���FI��$Y��SD#]DK���FKHVW���3DUWK��SÅ]ÅK��LQ�IURQW����([DPSOHV�RI�W� LQFOXGH�W
DX��IHYHU���FI��3HUV��
WDE��� W
DUV� �IHDU�� �&I�� 3HUV�� WDUV��� N�D#UG�L�� �NQLIH�� �FI�� 3HUV�� ND#UG��� S�R#UG� �EULGJH�� �DOVR� S�LUG� LQIOXHQFHG� E\�
.XUGLVK��FI��.RUPD#QMA�S�LU��6RXWKHUQ�.XUGLVK�SLUG��3HUV��SRO���D#xVWLN��D#xVWD��ERQH���FI��$Y��DVW����D#xVWD#UD��VWDU���FI��
3HUV�� VHWD#UD��� ([DPSOHV� RI� N� LQFOXGH�N�D#U� �ZRUN�� �FI�� 3HUV��ND#U��� �H#��ND\D� �KRPH��VHH� DERYH���NX#xWLN� �GRJ�� �FI��
6RJG�� ÅNZW\��uNXWL���2VV��NXM��.XUGLVK�NX#�°��LN��HWF����KX#xV�N��GU\���VHH�DERYH���YDUJ��ZROI���FI��$Y��YuKUND���3HUV��
JRUJ���H[FHSWLRQDOO\�N�UHPDLQHG�LQ�KD#N��HJJ���)D#UV�GLDOHFWV�KD#J��.�X#UA�[HLN���
� %HWZHHQ�YRZHOV�S�EHFDPH��X���Z���DQG�W�EHFDPH�\��RU�ZDV�ORVW��([DPSOHV�RI�S�LQFOXGH�D#X��ZDWHU���FI��3HUV��
D#E���D#ZUD#x���SUHJQDQW���VHH�DERYH���DX���QLJKW���FI��3HUV��DE���D#U\D��D#\UD���PLOO���IURP�2,U��D#U�cU\�"�FI��.XUGLVK�
D#�� 13HUV�� D#V�\D#E��� D#¶�� ��� NDZWL� �IDOO� GRZQ�� �FI��0LG�� 3HUV�� NDIW��� ([DPSOHV� RI� W� LQFOXGH� �H#�� ND\D� �KRXVH��
�IURP� NDWD��� VHH� DERYH�� DQG�ZD#�\�� �ZLQG�� �FI�� 13HUV�� ED#G��� ([FHSWLRQDOO\� ZH� ILQG� G�� DV� LQ� ·LGD #� � �VHSDUDWHG��
GLIIHUHQW���FI��.XUGLVK�·LKH #��3HUV��MRGD #���1RWH�WKH�VHFRQGDU\��W�� LQ�WKH�JURXS�VU�!�VWU� LQ�DVWLUL��AxWUA���KRUQ���DV�LQ�
.XUGLVK�VWUA��IURP�2OG�,UDQLDQ�VUX#���
� 7KH�2OG�,UDQLDQ�YRLFHG�VWRSV�E�DQG�G�DUH�SUHVHUYHG�RQO\�LQ�LQLWLDO�SRVLWLRQ��J� LQ�LQLWLDO�SRVLWLRQ�DQG�LQ�WKH�
JURXS�UJ��7KH�JURXS�UG�EHFDPH�����%HWZHHQ�YRZHOV�WKH�YRLFHG�VWRSV�ZHUH�PRVWO\�ORVW��2Q�WKH�SDODWDOL]DWLRQ�RI�
J� WR� ·�� VHH� DERYH�� ([DPSOHV� RI� E�� LQFOXGH�ER#�\�� �VPHOO�� �FI�� 3HUV�� EX #��� EL]�mD� �JRDW�� �FI�� 3HUV��ER]���E�L�UDZ�L���
�H\HODVK�� ��EUXZD�� �� FI��3HUV��DEUX #���DVSD#U� �KRUVHPDQ�� �2,U��DVSD�ED#UD����([DPSOHV�RI�G� LQFOXGH�GDUJ� �ORQJ��
�FI��$Y��GDUu�D���3HUV��GAU���SD#A��IRRW���FI��$Y��SD#
���3HUV��SD#���VD�D��VHH�DERYH���YDU�D��RU�YDO�D���QHFN���EXW�13HUV��
JDOX #�� %DNÀWAD#UA�J\H#O��0D#]DQGDUD#QL� DQG�*AODNA�JH#xO��� ]D�D� �KHDUW�� �FI��$Y�� ]uUumDLLD��� EXW� *X#UD#QA� ]LO�� 3HUV��GHO���
JDUD�RU�JD�D��FRPSODLQW���EXW�3HUV��JHOD��.XUGLVK�JLOA���N�R#O�L�� ��KRUQOHVV��JRDW����IURP�2,U��NU°GX��"���,W�VKRXOG�
EH� QRWHG� WKDW� 'LPOA� ZRUGV� ZLWK� �L�� EHIRUH� U�O� �� DV� LQ� D#GLU� �ILUH��� PLO� �QHFN��� YLO� � �IORZHU��� DUH� OLNHO\� WR� EH�
ORDQZRUGV�IURP�RWKHU�,UDQLDQ�GLDOHFWV��FI��PRO�DQG�YHO�LQ�)D#UV�GLDOHFWV���([DPSOHV�RI�J��LQFOXGH�JR#V���HDU���FI��
3HUV��JX#���JD#�Z���FRZ���FI��3HUV��JD#Y���EXW�·A�RU�JA���H[FUHPHQW���VHH�DERYH���GDUJ��ORQJ���VHH�DERYH����DX���VZLIW��
�FI��$Y��UD�X����
� 7KH�2OG� ,UDQLDQ� VSLUDQWV�� I�� c�� [�� GHYHORSHG�YDULRXVO\��7KH�I�ZDV� ORVW� LQ� WKH�FOXVWHU��IW�� LQ�V�LW� � �PLON��
�FI��3DUWK��\IW���2Q�IU�� �VHH�DERYH��7KH�JURXS��cQ���EHFDPH��VQ��LQ�D#UD#VQD��D#ULVQD��HOERZ���FI��$YHVWDQ�DUDcQL���
EXW�23HUV��DUDQL���3HUV��DUD���6LPLODUO\�[�ZDV�ORVW�LQ�WKH�FOXVWHU�[���DV�LQ�DX��QLJKW���VHH�DERYH���EXW�UHPDLQHG�
LQ�ZRUGV�VXFK�DV����DU[[��IURP�3HUVLDQ"���2QOG�LQLWLDO�[��DQG�[Z���VHH�DERYH��
� 2Q�2OG�,UDQLDQ�V�DQG�]��DV�ZHOO�DV�WKH�LQWHUFKDQJH�RI�V��DQG����VHH�DERYH��7KH�2OG�,UDQLDQ�JURXSV��VW�����
VQ���DQG��VU���DUH�SUHVHUYHG��RQ�VS��VHH�DERYH���DV�LQ�D#xVQD#ZL��VZLPPLQJ���YHUVXV�3HUV��HQD #���KDVU�L����WHDU���FI��
$Y��DVUX���3HUV��DN�IURP�DVUXND����DVNDIW��FDYH���IURP�VND#xIWD���YHUVXV�3HUV��HND#IW���2OG�,UDQLDQ���UHPDLQHG�
LQ� 'LPOA�� DV� RSSRVHG� WR�.XUGLVK�� ZKHUH� LQWHUYRFDOLF�� � UHJXODUO\� EHFDPH� K�� ([DPSOH� LQFOXGH�JR� RU� JR#V� �HDU��
�.XUGLVK� JXK��� D� �VL[�� � � 3HUV���� SD#QD� �KHHO�� � � 3HUV��� EXW� .XUGLVK� SD�K�QA��� SD#QXQD�� �R#�V�D�\D #� �OLJKW��
LOOXPLQDWLRQ���FI��3HUV��URZDQD#ÅA��EXW�.XUGLVK��R#�K�QD#\A���WD\DQ��WKLUVW\���FI��3HUV��WHQD��EXW�.XUGLVK�W�A�K�Q����
� 2OG�,UDQLDQ�\��EHFDPH�·���DV�LQ�3HUVLDQ��EXW�Z��EHFDPH�Y��UDWKHU�WKDQ�E���RU�J���DV�LQ�.XUGLVK��3HUVLDQ��HWF����
([DPSOHV�RI� \� LQFOXGH� ·DX� RU� MDX� ��EDUOH\�� �FI��$Y��\DXXD���3HUV�� ·RX��.XUGLVK� ·D��EXW�*X#UD#QA�\DZ��\D\D��� ·LGD #�
�VHH�DERYH���([DPSOHV�RI�Z� � LQFOXGH�YD]G� �FI��$Y��YD]GDK���EXW�.XUGLVK�ED]���YD\D#Q�RU�YD\VD#Q� �KXQJU\�� �EXW�
.XUGLVK� ELU�A�� 3HUV�� JRQD� IRU� JRURVQD��� YD#ULV� �UDLQ�� �EXW� 3HUV�� ED#UH��� YD#�\�� �VHH� DERYH��� YD\YD� �EULGH�� �FI��
.XUGLVK�EX#N�� -XGHR�3HUV��ED\R#J���YDUJ� �ZROI�� �VHH�DERYH���YLQA� � �ORVH��ZDVWH�� �FI��0LG��3HUV��ZDQA���YD#]�� �UXQ��
�FI��3HUV��YD]AGDQ��WR�EORZ��RI�WKH�ZLQG���YD#x�V���JUDVV���FI��3DUWK��ZÅ��$Y��YD#VWUD��"��IRGGHU����:KHUH�E��RFFXUV�
LQVWHDG� RI� Y�� LW� PD\� EH� DVVXPHG� WR� EH� D� ERUURZLQJ� IURP� .XUGLVK� RU� 3HUVLDQ�� IRU� LQVWDQFH�� EDU� �VWRQH�� �FI��
.XUGLVK��/RUA�EDUG��DQG�JXPD#Q���GRXEW��VXUPLVH��DQG�JXQD��VLQ��IURP�1HZ�3HUVLDQ�YLD�.XUGLVK���
� 2OG�,UDQLDQ�P�ZDV�SUHVHUYHG�LQ�DOO�SRVLWLRQV�LQ�'LPOA�EXW�QRW�LQ�.XUGLVK��ZKHUH�LW�EHFDPH�Y�EHWZHHQ�YRZHOV��
H[DPSOHV� LQFOXGH�PDJ#ZD# x� �IUXLW�� �FI��3HUV��PAYD���GD#P�L���WUDS���3HUV��GD#P��EXW�.XUGLVK�GD#Z���D#PR#U��FRXQWLQJ��
�FI��3HUV��D#PD#U���D#P�L�QD#Q��VXPPHU���FI��0LG��3HUV��KD#PAQ��EXW�.XUGLVK�KD#YAQ����K�DUPD�\���VKRXOGHU��IRUHDUP��
�FI��$Y��DUuPD����PAU��GRXJK���FI��3HUV��$U��NÀDPAU��EXW�.XUGLVK�KDYAU����
�
0RUSKRORJLFDO�LVRJORVVHV��
�7KH� PRVW� LPSRUWDQW� PRUSKRORJLFDO� LVRJORVVHV� ZKLFK� OLQN� 'LPOA� ZLWK� WKH� &DVSLDQ� GLDOHFWV� DUH� WKH� SURQRPLQDO�
SRVVHVVLYH� IRUPV�IURP�KD�D�SOXV� WKH�SURQRXQ�DQG� WKH�IRUPDWLRQ�RI� WKH�SUHVHQW� LQGLFDWLYH�IURP�WKH�ROG�SUHVHQW�
SDUWLFLSOH�LQ��DQW�D����7KH�SDVW�VWHP�RI�WKH�VHFRQGDU\�FRQMXJDWLRQ�HQGV�LQ��D#�IURP��D#G��DV�LQ�3DUWKLDQ��([FOXVLYH�
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WR�'LPOA�DUH� WKH� LQILQLWLYH�HQGLQJ� �Ax� IURP��LQ�DQG�WKH�DEODWLYH�XVH�RI�SRVWSRVLWLRQ� �UA�D#� �$VDWULDQ�� ������S�� �����
LGHP������F��S�������
�
/H[LFDO�LVRJORVVHV���
7KHVH� LVRJORVVHV� LQFOXGH� 2OG� ,UDQLDQ� DUPD�� �IRUHDUP�� �'LPOA� �K�DUPD�\��� 7D#OHA� D#P�� FI�� 2VV�� D#xUP�� YHUVXV�
ED#]X�� LQ� 3HUV�� ED#]X#�� HWF���� 0LGGOH� 3HUVLDQ� D#\LP� �PRRQ�� �'LPOA� D#x�VPD#x�� D#VPL�� 7DWA� XPD#�� 7�D#OHVA� RYLP��
+DU]DQA�ÄPD���'LPOA�EDXUD#Q� �GRYH�� �2VV��E³ORQ� �GRPHVWLF�GRYH��� FI��/LWKXDQLDQ�EDOD¿GLV� �GRYH����2OG� ,UDQLDQ�
EUDP�� ��ZHHS��FU\���3DUWK��EUDP���'LPOA�EDUP� ��0D#]DQGDUD#QA�EDUP���+DU]DQA�EHUDP��ZHHSLQJ���7�D#OHA�ED#PH��
7D#WA�EHUD#P��*AODNA�EDUPD#��$IWDUA�EXUPH��FI��LQ�WKH�&HQWUDO�GLDOHFWV�1D#ÅAQA�ELUHPED��YHUVXV�3HUV��JHU\D��HWF����2OG�
,UDQLDQ� NDQ\D�� �ZRPDQ�� JLUO�� �'LPOA� N�D\QDN��� �DQD#�� +DU]DQA� NAQD�� 7D#OHA� NAQD�� 7DWA� NAQD�� *DOAQTD\D� NLQD��
�LQD�� YHUVXV� 3HUV��NÀD#QD��PDUJLQDO� OH[HPH� LQ� 3HUV��NDQA]� DQG�.XUGLVK�NLQLN���2OG� ,UDQLDQ� NDWD�� �KRPH�� KRXVH��
�'LPOA�ND\D���H#���7�D#OHA�ND��*X#UD#QA�ND��7DWA�ND#��*DOAQTD\D�NDU��+DU]DQA�NDU���D#U��$IWDUA�NL\H��FI��LQ�WKH�&HQWUDO�
GLDOHFWV� .�X#QVD#UA� NA�\�D�� 1D#ÅAQA� NL\D�� PDUJLQDO� OH[HPH� LQ� 3HUV�� NDGH� DQG� .XUGLVK� NDGA� NLULQ� �WR� GRPHVWLFDWH�
�DQLPDOV�����2OG�,UDQLDQ�UDJX���TXLFN��VZLIW���3DUWK��UD���'LPOA��DX��+DU]DQA�UDY��7�D#OHA� UD��7DWA�UDY��6HPQD#QA�
UD\N��FI��2VV��U³Z��URJ��OLJKW���YHUVXV�3HUV��]X#G���2OG�,UDQLDQ�X]�D\DUD���\HVWHUGD\���$Y��X]DLLDUD����DIWHUQRRQ���
'LPOA� YAmH#U�A��� YA]H#U�� *X#UD#QA�X]HUD��+DU]DQA�� 7D#WA� ]AU�� 7D#NLVWD#QA�� 7�D#OHA�D]AUD��$IWDUA�\H]]H�� YHUVXV� 3HUV��GA�
UX#]���2OG� ,UDQLDQ� ZD[�� �EXUQ�� �3DUWK��Z[\QGJ� �EOD]LQJ���'LPOA�YD� RU�YL���+DU]DQA�YD��� 7�D#OHA�YD��� 7DWA�
YD��� YHUVXV�VDXF�� LQ�3HUV��VX#NÀWDQ�� HWF����2OG�,UDQLDQ�DQG�FRPPRQ�1RUWKZHVW�0LGGOH� ,UDQLDQ�[ZLSWD�� � �PLON��
�$Y��[XXLSWD���3DUWK��LIW��'LPOA��VLW��*X#UD#QA�LW��LIWD��7�D#OHA�LW��+DU]DQA��$IWDUA�HW��7D#WA�H�U�W��YHUVXV�3HUV���
.XUGLVK�AU��� [AUD����2OG� ,UDQLDQ�XSD�VDU�D�GDND�� �VSULQJ�WLPH��� �0LG��3HUV�� D#EVD#OD#Q��'LPOA�X#VD#��R#���YD]D#UA��
7�D#OHA� D#YD#VR#U�� +DU]DQA� D#YD#VR#U�� FODVVLFDO� 3HUV�� D#EVD#OD#Q��� $YHVWDQ� YD]GDK�� �IDW�� �'LPOA� YD]G� � �IDW�� RLO��� FI��
.XUGLVK� ED]��� DQG� 3DUWKLDQ�ZD#� � �IRGGHU�� �'LPOA� YD#x�V�� 7�D#OHA��0D#]DQGDUD#QA� YD#�� $IWDUA� YD#W�� 6HPQD#QA� YR��
YHUVXV�3DUWKLDQ�JZ\ÅZ��3HUV���.XUGLVK�JL\D#K��JAKD#���$OVR�WR�EH�QRWHG�LV�'LPOA��A]���H#V��ULFH���ZUAx]QD���FI��6RJG��
U\]��� YHUVXV�3HUV���.XUGLVK�� HWF���EHUHQ·���ZUAxQ]D����5HODWLYHV�RI� WKH�QHJDWLYH�SDUWLFOH�'LPOA��LQ\R#�D#� � �QR��QRW��
DUH�IRXQG�LQ�+DU]DQA��LQL�\D��DQG�$ª]ÀDUA��AxQAx����
� :RUGV� IRXQG� RQO\� LQ�'LPOA� LQFOXGH�DQJD#]�� KDQJD#m� � �SORXJK� KDQGOH�� ��� KDQ�JD#]D���� JD#]D�� �WDNH�� DFFHSW��
IRXQG� LQ�6RJG��SW�Å]���.KRWDQHVH�SDMD#\V���HWF��� LW�FDQQRW�EH�IURP�$UPHQLDQ��VHH�9DKPDQ�DQG�$VDWULDQ��S��������D#]�
�JHQHUDWLRQ�� RIIVSULQJ�� �0DQ��0LG�� 3HUV��D#]Q�D#Q���$UP�� OZ����3DUWK��D]Q� �SHRSOH�� JHQHUDWLRQ���D]QLZ� �QREOH����
D#]�L�� �EUDQFK�� �0LG�3HUV��D]J��$UP�� ORDQZRUG� IURP�3DUWKLDQ�D]J� �UDFH��NLQG�� QDWLRQ���� �DVN�L�� �JRDW�� �$YHVWDQ�
D]D���0LG��3HUV��D]�DJ���GLIIHUHQW� IURP�.XUGLVK�D#VN� �GHHU�� IURP�D#VXND��� FI��0LG��3HUV��D#KX#J��3HUV��D#KX #���JDX�
�ZHDN��FRZDUG��JUHHG\��DQG�JDXDND\� ��ZHDNQHVV��FRZDUGLFH���SRVVLEO\�UHODWHG�WR�6RJG���|V���WR�EH�IDWLJXHG����
KDZ�L�� RU�KLZ�L�� � �ODXJKWHU���KDZD#\AÅ� � SUHVHQW� VWHP�KZAxQ�� �WR� ODXJK�� �FI��2VV��[X#GOQ���ND\� �SOD\��JDPH�� �0LG��
3HUV� NDGDJ� �JDPH�� MRNH��� 6RJG�� NÅWÅN��� $UP�� OZ�� �3DUWK�� NDWDN� �MRNH��� FI�� -RZDTD#QA� NR\� � �JDPH���� VAU��� LQ�
SUHVHQW� VWHP� VAQ�D�Q�� �,� ORYH�� ���2,U��VUAUD��� FI��$Y��VUAUD�� �EHDXWLIXO���6RJG��\U
NN� �JRRG���3DUWK��AU�JD#PDJ�
�IULHQG���SUREDEO\�QRW� IURP�$UP��VH#U�� VLU�� �ORYH���VHH�$VDWULDQ�� ������SS�� ���������DQG�YLVWL�DQG�IAQD#\A� �RU�ILQD#���
�WR�WKURZ���IAQ\D#\A��WR�EH�WKURZQ���0LG��3HUV��ZLVWDQ��WR�VKRRW���SUHVHQW�VWHP�IURP�ZLG�QD���ZLWK��D#�YLVWL��WR�
VSUHDG��OD\��SXW���*DOAQTD\D�IHVW���IHVQ���WR�WKURZ��VSUHDG����FI��/RUA�ELVWDQ���WR�SXW�GRZQ��WR�FDVW�D�IRDO���EHIRUH�
WLPH����
� 'LPOA�ZRUGV�ZLWKRXW�FOHDU�,UDQLDQ�HW\PRORJLHV�LQFOXGH�GL·Q�L��RU�GLmQ�L���UDLQ�����2,U��GDQ·D�"�FI��,(�GKHQJ�
�R����IRU��UDLQ��YD#ULV��YD#UD#Q�DQG�7XUNLVK�\D#J#PX#U�DUH�DOVR�XVHG�LQ�'LPOA���
� 2I� WKH� QXPHURXV� ERUURZLQJV� IURP�$UPHQLDQ� �H[FHHGLQJ� SHUKDSV� WKRVH� IURP�.XUGLVK� RU� HYHQ� 7XUNLVK�� WKH�
IROORZLQJ� PD\� EH� PHQWLRQHG�� DNV�FÅAJ� �ZRPDQ�� JLUO��� � D#YLOAN� �EURRP��� ER#��� SR#�� �WDLO��� EX#·X#U� � �VPDOO��� JD#E�
�5KHXP�/����KD#UV� �EULGH���KH#VD#Q� �ZKHWVWRQH����LUW�D#Q� �ZDWHUSLSH���JR#·D# xJ�L�� �EXWWRQ���JR#P�D�� �FDWWOH� VKHG���KD#VW�
�KDUG��ULJLG���KD#JR#V�L���IXUURZ���KAP��URRW��EDVH���KH#·��FURVV���$UP��[D�����KR#OOLN��KXW��VKDFN���KX#UD# xN����KDWFKHW��
D[��� ·D#��[�L�� �ZLUH� PHVK��� N�D�LUR#Q� �EHDP�� JLUGHU��� ND#O� �WKUDVKLQJ� IORRU��� ND#OD#Q�L�� �VFDEEDUG�� VKHDWK��� N�DODQGA�
�VF\WKH��� NLUD\� �OLPH��� NLU\D�� NLUH#� � �6XQGD\��� NL�AN� �QHFN��� NR#UD�H#N� �D� NLQG� RI� OHQWLO��� N�XQD�L� � �U\H��� R#]R#U�
�EUDQFK���SD#�� �SRG��JUDLQ���S�DQ·D#U� � �YHJHWDEOH���S�X#UW� � �ZRRO��� VD#YD#U� �SHDUO� EDUOH\�� VSHOW���VH#PLJD� �WKUHVKROG���
VX#QN�J��PXVKURRP���[#H#��R#���[AQW����PDG��LQVDQH���[R#U��GHHS���[R#QM��[R#]���SLJ���]AO�LN���VSURXW���
�
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� 7KH�HDUOLHVW�VXUYLYLQJ�OLWHUDU\�ZRUNV�LQ�WKH�'LPOA�ODQJXDJH�DUH�WZR�SRHPV�ZLWK�LGHQWLFDO�WLWOHV��0DZOX#G��*HQHVLV���GDWLQJ�
IURP� WKH� ODWH� ��WK�DQG�HDUO\���WK�FHQWXULHV��7KH�HDUOLHU��FRQVLVWLQJ�RI�����HOHYHQ�V\OODEOH�YHUVHV�� LV�E\�0DOD#�$KPHGH#�.�D#VA��
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