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�WHOHDQJLHNWD]L\D�Yԥ�DQHYUL]PDO�GLODWDVL\DODUOD��P�úDKLGԥ�ROXQDQ�[ԥVWԥOL\LQ�NOLQLNL�úԥNOLQL�WԥVYLU�HWPLúGLU�>�@������
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DOÕQPÕúGÕU��úԥN����
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WHOHDQJLHNWD]L\DODUÕQ� D]DOPDVÕ�� DQHYUL]PDODUÕQ� KLVVԥYL� REOLWHUDVL\DVÕ�� 26� ±� 3DUDPDNXO\DU� VԥUW� HNVVXGDWODUÕQ�
VRUXOPDVÕ��WHOHDQJLHNWD]L\DODUÕQ�D]DOPDVÕ�Yԥ�DQHYUL]PDODUÕQ�REOLWHUDVL\DVÕ�P�úDKLGԥ�ROXQPXúGXU��úԥN����

0�]DNLUԥ
.RDWV�[ԥVWԥOL\LQԥ�GDLU�ԥGԥEL\\DW�PԥQEԥOԥULQGԥ�YHULOPLú� VWDWLVWLN�J|VWԥULFLOԥUGԥ�����KDOODUGD�SURVHVLQ�ELUWԥUԥÀL��

DQFDT� ��� KDOODUGD� LNL� WԥUԥÀL� ROGX÷X� TH\G� HGLOPLú� Yԥ� EX� [ԥVWԥOԥULQ� ����QL� R÷ODQODU�� ����QL� TÕ]ODU� WԥúNLO� HWGL\L�
J|VWԥULOPLúGLU��;ԥVWԥOL\LQ�Qԥ�VԥEԥEGԥQ�oR[�YD[W�R÷ODQODUGD�Yԥ�WԥN�WԥUԥÀL�ROPDVÕ�KHo�ELU�IԥU]L\\ԥ�LOԥ�L]DK�ROXQPXU�>�@�

%LODWHUDO�.RDWV�[ԥVWԥOL\L�WԥVYLU�HGLOԥQ�KDOODUGD�SURVHVLQ�DVVLPHWULN�ROPDVÕ�[�VXVLOԥ�GLTTԥWL�FԥOE�HGLU��%HOԥ�NL��EX�
[ԥVWԥOԥUԥ�LNLQFL�J|]Gԥ�SURVHV�\�QJ�O�JHGLúOL�ROXU��%ԥ]L�ԥGԥEL\\DWODUGD�P�ԥOOLÀԥULQ�WԥTGLP�HWGLNOԥUL�NOLQLNL�KDOODUGD�
LNLWԥUԥÀL�.RDWV�[ԥVWԥOL\L�RODQ�SDVL\HQWOԥULQ�TÕ]�FLQVLQGԥQ�ROPDVÕ�GD�oR[�E|\�N�PDUDT�GR÷XUXU�>����������@�

%L]LP�WԥTGLP�HWGL\LPL]�NOLQLNL�KDOGD�GD�ԥGԥEL\\DW�PԥQEԥOԥULQGԥ�J|VWԥULOGL\L�NLPL�DVLPPHWULN�NOLQLNL�úԥNLOOL�
Yԥ�TÕ]GD�UDVW�JԥOLQPԥVL�EX�PԥQEԥOԥULQ�PԥOXPDWODUÕ�LOԥ��VW��VWԥ�G�úP�úG�U��'LDTQR]�))$�Yԥ�2.7�P�D\LQԥOԥULQLQ�
QԥWLFԥOԥUL�ԥVDVÕQGD�6KLHOGV¶LQ�WԥVQLIDWÕQD�J|Uԥ�TR\XOPXúGXU�

�����FL�LOGԥ�6KLHOGV�Yԥ�KԥPP��.RDWV�[ԥVWԥOL\LQLQ�PԥUKԥOԥOԥULQԥ�J|Uԥ�\HQL�WԥVQLIDW�WԥNOLI�HWPLú�Yԥ�EX�WԥVQLIDWD�
J|Uԥ�[ԥVWԥOLN���PԥUKԥOԥ\ԥ�E|O�Q�U�>�@�

��� 6DGԥFԥ�WHOHDQJLHNWD]L\DODU�
��� 7HOHDQJLHNWD]L\D�Yԥ�HNVVXGDVL\DODU�

$�� (NVWUDIRYHDO�HNVVXGDVL\D
%�� )RYHDO�DNVVXGDVL\D

��� (NVVXGDWLY�UHWLQD�TRSPDVÕ
$�� 6XEWRWDO�TRSPD
��� (NVWUDIRYHDO
��� )RYHDO
%�� 7RWDO�UHWLQD�TRSPDVÕ

��� øNLQFLOL�TODXNRPD�LOԥ�EԥUDEԥU�UHWLQD�TRSPDVÕ
��� ;ԥVWԥOL\LQ�VRQX�
.RDWV�[ԥVWԥOL\LQGԥ�P�DOLFԥ� WDNWLNDVÕQÕQ�VHoLOPԥVL�[ԥVWԥOL\LQ�KDQVÕ�PԥUKԥOԥGԥ�ROPDVÕQGDQ�DVÕOÕ�RODUDT�Kԥ\DWD�

NHoLULOLU��%HOԥ�NL��[ԥVWԥOL\LQ�EDúODQ÷ÕF�PԥUKԥOԥOԥULQGԥ�SDWRORML�Gԥ\LúLOPLú�GDPDUODUD�Yԥ�RQODUÕQ�ԥWUDIÕQGD�VHNWRUDO�
OD]HUNRDTXO\DVL\D�WԥWELT�ROXQXU��3URVHVLQ�HNVVXGDWLY�TRSPDODUD�\RO�DoGÕ÷Õ�PԥUKԥOԥOԥUGԥ�VXEUHWLQDO�PD\HQLQ�GUHQDMÕ�
Yԥ�ԥODYԥ�NULRNRDTXO\DVL\D��Eԥ]ԥQ�OD]HUNRDTXO\DVL\D�WԥWELT�ROXQDUDT�NRPELQԥúԥNLOOL�P�DOLFԥOԥU�DSDUÕOÕU��*|]GD[LOL�
TDQDPDODU�� WRWDO�UHWLQDO�TRSPDODU�Yԥ�QHRYDVNXO\DU�TODXNRPD�NLPL�D÷ÕUODúPDODU�]DPDQÕ�SDUV�SODQD�YLWUHNWRPL\D�
ԥPԥOL\\DWÕ�WԥWELT�ROXQXU�>����������@�

6RQ�G|YUOԥUGԥ�EX�P�DOLFԥOԥUOԥ�\DQDúÕ�DQWL�9(*)�LQ\HNVL\DODUÕQ��EHYDVL]XPDE��UDQLEL]XPDE��WԥWELTL�KDTTÕQGD�
JHQLú�PԥOXPDWODU�GԥUF�ROXQXU��/DNLQ��EX�DUDúGÕUPDODU�VRQD�oDWPDGÕ÷ÕQGDQ��H൵HNWLYOL\L�V�EXW�ROXQPDPÕúGÕU�>������@�

<HNXQ
.RDWV�[ԥVWԥOL\L�ԥVDVԥQ�WԥN�WԥUԥÀL�ROVD�GD��QDGLU�KDOODUGD�LNLWԥUԥÀL��DVLPPHWULN�ROD�ELOԥU��%X�]DPDQ�SURVHVԥ�D]�

PԥUX]�TDODQ�J|]ԥ�GLTTԥW�GDLP�ROPDOÕ��EDú�YHUԥ�ELOԥFԥN�D÷ÕUODúPDODUÕQ�TDUúÕVÕ�YD[WÕQGD�DOÕQPDOÕGÕU�

Ԥ'Ԥ%ø<<$7�

��� &RDWV�*��)RUPV�RI�UHWLQDO�GLVHDVHV�ZLWK�PDVVLYH�H[XGDWLRQ����5R\��/RQG��2SKWKDOPRO��+RVS��5HS���������
Y�����S����������

��� &RDWV�*��8HEHU�UHWLQLWLV�H[XGDWLYD��UHWLQLWLV�KHPRUUKDJLFD�H[WHUQD�����$OEUHFKW��YRQ�*UDHIHV��$UFK��.OLQ��
([S��2SKWKDOPRO���������Y�����S���������

��� /HEHU� 7�� 8HEHU� HLQH� GXUFK� YRUNRPPHQ� PXOWLSOHU� PLOLDUDQHXU\VPHQ� FKDUDNWHULVLHUWH� IRUP� YRQ�
UHWLQDOGHJHQHUDWLRQ����$OEUHFKW��YRQ�*UDHIH
V��$UFK��.OLQ��2SKWKDOPRO���������Y�����S�������

��� 5HHVH�$�%��7HODQJLHFWDVLV�RI�WKH�UHWLQD�DQG�&RDWV�GLVHDVH����$P��-��2SKWKDOPRO���������Y�����S�����
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��� *DVV�-�'�0��&RQJHQLWDO�DQG�DFTXLUHG�LGLRSDWKLF�MX[WDIRYHRODU�UHWLQDO�WHODQJLHFWDVLV��,Q��*DVV�-'0��HG��
0DFXODU�GLVHDVHV��6W��/RXLV��&9�0RVE\��������S���������

��� %ODFN�*�&�0���3HUYHHQ�5���%RQVKHN�5��HW�DO���&RDWV�GLVHDVH�RI�WKH�UHWLQD��XQLODWHUDO�UHWLQDO�WHODQJLHFWDVLV��
FDXVHG�E\�VRPDWLF�PXWDWLRQ� LQ� WKH�1'3�JHQH��D� UROH� IRU�QRUULQ� LQ� UHWLQDO�DQJLRJHQHVLV� ���+XP��0RO��
*HQHW���������Y����S�����������

��� 7ULSDWKL�5���$VKWRQ�1��(OHFWURQ�PLFURVFRSLFDO�VWXG\�RI�&RDW¶V�GLVHDVH����%U��-��2SKWKDOPRO���������Y��������
S���������

��� ,PUH�*��&RDWV�GLVHDVH�DQG�K\SHUOLSHPLF�UHWLQLWLV����$P��-��2SKWKDOPRO���������Y�����S���������
��� 6KLHOGV�-�$���6KLHOGV�&�/���+RQDYDU�6��HW�DO��&RDWV�GLVHDVH��&OLQLFDO�YDULDWLRQV�DQG�FRPSOLFDWLRQV�RI�&RDWV�

GLVHDVH� LQ�����FDVHV��7KH������6DQIRUG�*L൵RUG�0HPRULDO�/HFWXUH� ���$P��-��2SKWKDOPRO��������Y�����
S���������

���� $OH[DQGULGRX�$���6WDYURX�3��%LODWHUDO�&RDWV
�GLVHDVH��ORQJ�WHUP�IROORZ�XS����$FWD�2SKWKDOPRO��6FDQG���
�����Y��������S��������

���� *XUVR\�+���(URO�1���'HJHU�0��%LODWHUDO�&RDWV
�'LVHDVH�&RPELQHG�ZLWK�5HWLQRSDWK\�RI�3UHPDWXULW\� ���
&DVH�5HS��2SKWKDOPRO��0HG����������������������

���� 6LQJK� 6�5��� -D\DNXPDU� .��� -DLQ� 6�� HW� DO�� 'LDJQRVLV� DQG� WUHDWPHQW� RI� ELODWHUDO� &RDWV� GLVHDVH� LQ� D�
��\HDU�ROG�JLUO� ��� -��$P��$VVRFLDW��3HGLDW��2SKWKDOPRO��	�6WUDELVPXV��������KWWSV���GRL�RUJ���������M�
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���� 0DFKHPHU�5���:LOOLDPV�-�0��3DWKRJHQHVLV�DQG�WKHUDS\�RI�WUDFWLRQ�GHWDFKPHQW�LQ�YDULRXV�UHWLQDO�YDVFXODU�
GLVHDVHV����$P��-��2SKWKDOPRO���������Y������S���������

���� .�o�PHQ� 5�%��� *|UJ�Q� (���� <HQHUHO� 1�0�� HW� DO�� &RDWV� KDVWDOL÷LQLQ� J�QFHO� WHGDYLVLQGH� DUJRQ� ODVHU�
IRWRNRDJ�ODV\RQ����7��2IW��*D]���������Y�����S��������

���� (URO�1���7RSEDú�6��&RDWV�+DVWDOÕ÷ÕQGD�.UL\RWHUDSL�YH�/D]HU�)RWRNRDJ�ODV\RQ�7HGDYLVLQLQ�(WNLQOL÷L� ���
5HW�9LW���������Y�����S�������
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DGMXQFW�LQ�WKH�PDQDJHPHQW�RI�&RDWV�GLVHDVH�LQ�FKLOGUHQ����øQGLDQ�-��2SKWKDOPRO���������Y��������S�������

���� (URO�1���*�UVR\�+���6DKLQ�$��HW�DO��,QWUDYLWUHDO�EHYDFL]XPDE�IROORZLQJ�ODVHU�WKHUDS\�IRU�VHYHUH�UHWLQRSDWK\�
RI�SUHPDWXULW\����-��3HGLDWULF�2SKWKDOPRO��	�6WUDELVPXVP��������Y�����S�H�±H��
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ɇɚɰɢɨɧɚɥɶɧɵɣ�ɐɟɧɬɪ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞ��Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ��ɝ�Ȼɚɤɭ��Ⱥɡɟɪɛɚɣɞɠɚɧ
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Ȼɨɥɟɡɧɶ�Ʉɨɚɬɫɚ�±�ɷɬɨ�ɪɟɬɢɧɨɩɚɬɢɹ��ɤɨɬɨɪɚɹ�ɜɫɬɪɟɱɚɟɬɫɹ�ɜ�ɨɫɧɨɜɧɨɦ�ɭ�ɦɚɥɶɱɢɤɨɜ��ɩɪɨɹɜɥɹɟɬɫɹ�ɜ�ɜɢɞɟ�
ɦɨɧɨɥɚɬɟɪɚɥɶɧɨɝɨ�ɫɥɚɛɨɜɢɞɟɧɢɹ��ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɫɨɫɭɞɢɫɬɵɦɢ�ɚɧɨɦɚɥɢɹɦɢ�ɢ�ɷɤɫɫɭɞɚɰɢɟɣ��Ȼɨɥɟɡɧɶ�ɜ�����
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ɪɟɫɰɟɧɬɧɚɹ�ɚɧɝɢɨɝɪɚɮɢɹ��ɎȺȽ��ɢ�ɨɩɬɢɱɟɫɤɚɹ�ɤɨɝɟɪɟɧɬɧɚɹ�ɬɨɦɨɝɪɚɮɢɹ��ɈɄɌ��ɛɵɥ�ɩɨɫɬɚɜɥɟɧ�ɞɢɚɝɧɨɡ��28�
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.H\�ZRUGV��&RDWV�GLVHDVH��PRQRODWHUDO�ORZ�YLVLRQ��UHWLQRSDWK\

6800$5<

&RDWV
�GLVHDVH�LV�UHWLQRSDWK\�ZKLFK�RFFXUV�PDLQO\�LQ�ER\V��PDQLIHVWV�LWVHOI�LQ�WKH�IRUP�RI�PRQRODWHUDO�ZHDN�
YLVLRQ��FKDUDFWHUL]HG�E\�YDVFXODU�DEQRUPDOLWLHV�DQG�H[XGDWLRQ��7KH�GLVHDVH�LQ�����RI�FDVHV�RFFXUV�LQ�ER\V��LQ�����
±�LQ�JLUOV�

,Q�WKH�SUHVHQWHG�FOLQLFDO�FDVH�RQ�WKH�EDVLV�RI�UHVHDUFK�PHWKRGV�VXFK�DV�IXQGXV�ÀXRUHVFHQFH�DQJLRJUDSK\��)$*��
DQG�RSWLFDO�FRKHUHQFH�WRPRJUDSK\��2&7���WKH�GLDJQRVLV�ZDV�PDGH��28���&RDWV�GLVHDVH��7KH�SDWLHQW�XQGHUZHQW�
VXUJHU\��28�±�ODVHU�FRDJXODWLRQ��$IWHU���PRQWKV�ZLWK�UHSHDWHG�H[DPLQDWLRQ��D�FRPSOHWH�VWDELOL]DWLRQ�RI�WKH�SURFHVV�
ZDV�DFKLHYHG�RQ�WKH�OHIW�H\H��DQG�SDUWLDO�RQ�WKH�ULJKW�

7KXV�� WDNLQJ� LQWR�DFFRXQW� WKDW�&RDWV�GLVHDVH� LV�PRQRODWHUDO�� LQ� UDUH�FDVHV� LW�FDQ�EH�ELODWHUDO��DV\PPHWULF� LQ�
QDWXUH��,Q�WKLV�FDVH�H[SRVHG�WR�OHVV�H\H�GDPDJH��LQ�RUGHU�WR�SUHYHQW�SRVVLEOH�FRPSOLFDWLRQV�LQ�D�WLPHO\�PDQQHU��LW�
VKRXOG�EH�FRQVWDQWO\�PRQLWRUHG�
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