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D�SRSXODWLRQ�EDVHG�VWXG\��*XW��������9RO������1R����
3�����²����

����/HY\�$���3RSRYLFL�7���%RULHV�3��1��7XPRU�PDUNHUV� LQ�
SDQFUHDWLF� F\VWLF� ÁXLGV� IRU� GLDJQRVLV� RI�PDOLJQDQW�
F\VWV�� ,QW�� -�� %LRO�� 0DUNHUV�� ������ 9RO�� ���� 1R� ���
3��H���²����

����/L� )���0DOOL� $���&UX]�0RQVHUUDWH�=���&RQZHOO�'�� /���.U-
LVKQD� 6�� *�� &RQIRFDO� HQGRPLFURVFRS\� DQG� F\VW� ÁXLG�
PROHFXODU�DQDO\VLV��&RPSUHKHQVLYH�HYDOXDWLRQ�RI�SDQ-
FUHDWLF� F\VWV��:RUOG� -�� *DVWURLQWHVW�� (QGRVF�� ������
9RO������1R����3���²��

����/RSHV�&��9��&\VW�ÁXLG�JOXFRVH��$Q�DOWHUQDWLYH�WR�FDU-
FLQRHPEU\RQLF� DQWLJHQ� IRU� SDQFUHDWLF� PXFLQRXV�
F\VWV��:RUOG�-��*DVWURHQWHURO��������9RO������1R�����
3������²�����

����0DUWtQH]�%���0DUWtQH]�-��)���$SDULFLR�-��5��3UHYDOHQFH�
RI�LQFLGHQWDO�SDQFUHDWLF�F\VW�RQ�XSSHU�HQGRVFRSLF�
XOWUDVRXQG�� $QQ�� *DVWURHQWHURO�� ������ 9RO�� ����
1R����3����²���

����0F1LFKRODV�%�$���.RWDUR�<���0DUWLQ�:��HW�DO��3DQFUHDWLF�
F\VWV�DQG�LQWUDGXFWDO�SDSLOODU\�PXFLQRXV�QHRSODVP�LQ�
DXWRVRPDO�GRPLQDQW�SRO\F\VWLF�NLGQH\�GLVHDVH��3DQ�
FUHDV��������9RO������1R����3�����²����

����0HJLERZ�$��-���%DNHU�0��(���0RUJDQ�'��(��HW�DO��0DQ-
DJHPHQW�RI�LQFLGHQWDO�SDQFUHDWLF�F\VWV��D�ZKLWH�SDSHU�
RI�WKH�$&5�LQFLGHQWDO�ÀQGLQJV�FRPPLWWHH��-��$P��&ROO��
5DGLRO��������9RO������3�����²����

����0HQGD�-���<RRQ�0��(���<RRQ�+��&��$SSURSULDWH�LQWHUYDO�
IRU�LPDJLQJ�IROORZ�XS�RI�VPDOO�VLPSOH�SDQFUHDWLF�F\VWV��
3HUP��-��������9RO������3����²����

����0LNRODMF]\N�$��(���7H�+��6���&KDSPDQ�$��%��*DVWURLQWHV-
WLQDO�PDQLIHVWDWLRQV�RI�DXWRVRPDO�GRPLQDQW�SRO\F\VWLF�
NLGQH\� GLVHDVH�� &OLQ�� *DVWURHQWHURO�� +HSDWRO�� ������
9RO�����1R����3����²���

����0XQLJDOD�6���-DYLD�6��%���$JDUZDO�%��(WLRORJLF�GLVWULEX-
WLRQ�RI�SDQFUHDWLF�F\VWLF�OHVLRQV�LGHQWLÀHG�RQ�FRPSXW-
HG�WRPRJUDSK\�PDJQHWLF�UHVRQDQFH�LPDJLQJ��3DQFUH�
DV��������9RO������1R����3������²�����

����1DJWHJDDO�,��'���2G]H�5��'���.OLPVWUD�'���HW�DO��7KH�
�����:+2�FODVVLÀFDWLRQ�RI� WXPRXUV�RI� WKH�GLJHV-
WLYH� V\VWHP��+LVWRSDWKRORJ\�� ������9RO������1R����
3�����²����

����3DLN� .�� <�� ,QWUDGXFWDO� WXEXORSDSLOODU\� QHRSODVP�
�,731��RI�SDQFUHDV�ZLWK�SRO\F\VWLF�NLGQH\�DQG� OLYHU�
GLVHDVH�� +HSDWRELOLDU\� 6XUJ�� 1XWU�� ������ 9RO�� ���
1R����3�����²����

����3HUUL�*���0DUFKHJLDQL�*���)ULJHULR�,��HW�DO��0DQDJHPHQW�
RI�SDQFUHDWLF�F\VWLF�OHVLRQV��'LJ��6XUJ��������9RO������
1R����3���²��

����3KLOOLS�9���%UDUHQ�5���/XNDV�1���6FKPLG�5��0���*HLVOHU�)��
$UWHULDO�SVHXGRDQHXU\VP�ZLWKLQ�D�SDQFUHDWLF�SVHXGR-
F\VW��&DVH�5HS��*DVWURHQWHURO��������9RO������1R����
3�����²����

����5DGRMNRYLF�0���.RYDFHYLF�3���5DGRMNRYLF�'��3DQFUHDWLF�
SVHXGRF\VW�ZLWK�VSRQWDQHRXV�FXWDQHRXV�ÀVWXOL]DWLRQ��
&DVH� UHSRUW�� 0HGLFLQH� �%DOWLPRUH��� ������ 9RO�� ����
1R�����3��H������

����6FKROWHQ�/���YDQ�+XLMJHYRRUW�1��&��0��YDQ�+RRIW�-��(��HW�
DO��3DQFUHDWLF�F\VWLF�QHRSODVPV��GLIIHUHQW�W\SHV��GLIIHU-
HQW�PDQDJHPHQW��QHZ�JXLGHOLQHV��9LVF��0HG��������
9RO������1R����3�����²����

����6LQJKL�$��'���.RD\�(��-���&KDUL�6��7���0DLWUD�$��(DUO\�GH-
WHFWLRQ�RI�SDQFUHDWLF�FDQFHU��RSSRUWXQLWLHV�DQG�FKDO-
OHQJHV�� *DVWURHQWHURORJ\�� ������ 9RO�� ����� 1R� ���
3������²�����

����6RQDYDQH�$��'���$PDUDSXUNDU�'��1���$PDUDSXUNDU�$��'��
3RO\F\VWLF�SDQFUHDV��$&*�&DVH�5HS�� -��������9RO�����
1R����3�����²����

����7DQDND�0���)HUQiQGH]�'HO�&DVWLOOR�&���.DPLVDZD�7��HW�
DO�� 5HYLVLRQV� RI� LQWHUQDWLRQDO� FRQVHQVXV� )XNXRND�
JXLGHOLQHV�IRU�WKH�PDQDJHPHQW�RI�,301�RI�WKH�SDQFUH-
DV��3DQFUHDWRORJ\��������9RO������1R����3�����²����

����YDQ�+XLMJHYRRUW�1�&�0���'HO�&KLDUR�0���:ROIJDQJ�&��/���
YDQ�+RRIW�-��(���%HVVHOLQN�0��*��'LDJQRVLV�DQG�PDQ-
DJHPHQW�RI�SDQFUHDWLF�F\VWLF�QHRSODVPV��FXUUHQW�HYL-
GHQFH�DQG�JXLGHOLQHV��1DW��5HY��*DVWURHQWHURO��+HSD�
WRO��������9RO������1R�����3�����²����

����9LODV�%RDV�)���0DFHGR�*��0DQDJHPHQW�JXLGHOLQHV�IRU�
SDQFUHDWLF� F\VWLF� OHVLRQV�� VKRXOG�ZH�DGRSW�RU� DGDSW�
WKH� FXUUHQW� URDGPDSV"� -�� *DVWURLQWHVWLQ�� /LYHU� 'LV��
������9RO������1R����3�����²����

����:*2�3UDFWLFH�*XLGHOLQH�³�3DQFUHDWLF�&\VWLF�/HVLRQV��
������ 85/�� KWWSV���ZZZ�ZRUOGJDVWURHQWHURORJ\�RUJ�
JXLGHOLQHV�JOREDO�JXLGHOLQHV�SDQFUHDWLF�F\VWLF�OHVLRQV

����:ODŬODN� 0��� 2OHŒQD� $��� 'DQLOHZLF]� 0��� 6WU]HOF]\N� -��
3DQFUHDWLF�F\VWV�RU�SDQFUHDWLF�F\VWLF�QHRSODVPV"�$Q�
DQDO\VLV�RI�����FDVHV��3RO��3U]HJO��&KLU��������9RO������
1R����3����²���

����=KDQJ�.���/LX�;���<L�/���/L�-���6KL�-���/LX�7��$�FDVH�UHSRUW�RI�
DXWRLPPXQH�SDQFUHDWLWLV�DVVRFLDWHG�ZLWK�D�SDQFUHDW-
LF� SVHXGRF\VW��0HGLFLQH� �%DOWLPRUH��� ������ 9RO�� ����
1R�����3��H�����
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ǎ� ǽǾǬǾȈǱ� ǻǼǱǰǽǾǬǮǷǱǹ� ǺǭǳǺǼ� ǻǺǷǺǲǱǹǴǵ� ǼǿǶǺǮǺǰǽǾǮǬ�
ǑǮǼǺǻǱǵǽǶǺǵ�ǴǽǽǷǱǰǺǮǬǾǱǷȈǽǶǺǵ�ǯǼǿǻǻȇ�ǻǺ�ǴǳǿȃǱǹǴȊ�
ǶǴǽǾǺǳǹȇȁ� ǹǺǮǺǺǭǼǬǳǺǮǬǹǴǵ� ǻǺǰǲǱǷǿǰǺȃǹǺǵ� ǲǱǷǱ-
ǳȇ� �(XURSHDQ� 6WXG\� *URXS� RQ� &\VWLF� 7XPRXUV� RI� WKH�
3DQFUHDV��(6*&73��Ǵ� ǏǷǺǭǬǷȈǹȇȁ�ǻǼǬǶǾǴȃǱǽǶǴȁ�ǼǱǶǺ-
ǸǱǹǰǬȂǴǵ� ǎǽǱǸǴǼǹǺǵ� ǯǬǽǾǼǺȉǹǾǱǼǺǷǺǯǴȃǱǽǶǺǵ� ǺǼǯǬ-
ǹǴǳǬȂǴǴ� �:RUOG� *DVWURHQWHURORJ\� 2UJDQL]DWLRQ��:*2���
ǻǺǽǮȋȅǱǹǹȇȁ� ǰǴǬǯǹǺǽǾǴǶǱ�� ǷǱȃǱǹǴȊ� Ǵ� ǹǬǭǷȊǰǱǹǴȊ�
ǳǬ� ǭǺǷȈǹȇǸǴ� ǶǴǽǾǺǳǹȇǸǴ� ǹǺǮǺǺǭǼǬǳǺǮǬǹǴȋǸǴ� ǻǺǰ-
ǲǱǷǿǰǺȃǹǺǵ�ǲǱǷǱǳȇ��ǖǙǛǒ��
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3DQFUHDWLF�F\VWLF�QHRSODVPV���
DQ�RYHUYLHZ�RI�WKH�(6*&73�DQG�:*2�
JXLGHOLQHV

1��%��*XEHUJULWV���$��'��=XERY���2��$��*ROXERYD����
*��0��/XNDVKHYLFK���1��9��%\HO\D\HYD���$��9��<XULHYD����
7��/��0R]K\QD���/��$��<DURVKHQNR���.��$��9RURQLQ�
�0XOWL�ÀHOG�FOLQLF�,QWR�6DQD��2GHVVD��8NUDLQH
�'RQHWVN�1DWLRQDO�0HGLFDO�8QLYHUVLW\��8NUDLQH
�+HDOWK\�+HDUW�&HQWHU��.KDUNRY��8NUDLQH
.H\�ZRUGV��SDQFUHDWLF�F\VWLF�QHRSODVPV��SUDFWLFDO�UHFRP-
PHQGDWLRQV�� (XURSHDQ� JXLGHOLQHV�� GLDJQRVLV�� IROORZ�XS��
WUHDWPHQW

7KH�PRGHUQ�GHÀQLWLRQV�RI�3&1�DUH�SUHVHQWHG��WKH�FXUUHQW�
FODVVLÀFDWLRQV�RI�SDQFUHDWLF�F\VWV�DUH�JLYHQ�GHSHQGLQJ�
RQ� WKH� FKDUDFWHULVWLFV� RI� FOLQLFDO� V\PSWRPV��PDOLJQDQW�
SRWHQWLDO� DQG� KLVWRORJLFDO� FKDUDFWHULVWLFV�� $� WUDQVODWLRQ�
RI�(6*&73�JXLGHOLQHV� ��������ZKLFK� UHJXODWH� WKH�GLDJ-
QRVWLF� WDFWLFV� LQ� WKH� LQWUDGXFWDO� PXFLQRXV� QHRSODVPV�
RI�DOO� W\SHV� �PDLQ�SDQFUHDWLF�GXFW�� ODWHUDO�GXFWV��PL[HG�
W\SH���PXFLQRXV�DQG�PXFRXV�F\VWLF�QHRSODVPV�RI�SDQ-
FUHDV��LV�SUHVHQWHG��7KH�WUHDWPHQW�DQG�GLDJQRVWLF�WDFWLFV�
IRU�GHWHFWLRQ�RI�VHURXV�DQG�SVHXGRSDSLOODU\�QHRSODVPV��
SVHXGRF\VWV�� QHXURHQGRFULQH� QHRSODVPV� RI� SDQFUH-
DV� DUH� FRQVLGHUHG�� 7KH� UHFRPPHQGDWLRQV� RI� �(6*&73�
�������DQG�:*2��������DUH�FRPSDUHG��$WWHQWLRQ�LV�SDLG�
WR�WKH�GLDJQRVWLF�VLJQLÀFDQFH�RI�F\VWLF�FRQWHQWV�DQDO\VLV��
HQGRVFRSLF� XOWUDVRXQG�� FRPSXWHG� WRPRJUDSK\�� PDJ-
QHWLF� UHVRQDQFH� LPDJLQJ��FRQIRFDO�PLFURVFRS\��SDQFUH-
DWRVFRS\��7KH�LOOXVWUDWLRQV�RI�HDFK�W\SH�RI�3&1�DUH�JLYHQ��
7KH�W\SHV�RI�VXUJLFDO�LQWHUYHQWLRQV�SHUIRUPHG�LQ�3&1�DUH�
OLVWHG��HQGRVFRSLF��ZLWK�RU�ZLWKRXW�FKHPRDEODWLRQ��DQG�
VXUJLFDO��F\VWRJDVWUR���F\VWRGXRGHQR���F\VWRMHMXQRVWRP\��
LQFRPSOHWH�RU�FRPSOHWH�UHPRYDO�RI�F\VW��

(1

ǔǳǷǺǲǱǹȇ�ǽǺǮǼǱǸǱǹǹȇǱ�ǰǱȀǴǹǴȂǴǴ�ǖǙǛǒ��ǻǼǴǮǱǰǱ-
ǹȇ�ǰǱǵǽǾǮǿȊȅǴǱ�ǶǷǬǽǽǴȀǴǶǬȂǴǴ�ǶǴǽǾ�ǻǺǰǲǱǷǿǰǺȃǹǺǵ�
ǲǱǷǱǳȇ��Ǜǒ��Ǯ�ǳǬǮǴǽǴǸǺǽǾǴ�ǺǾ�ǺǽǺǭǱǹǹǺǽǾǱǵ�ǶǷǴǹǴȃǱ-
ǽǶǺǵ� ǽǴǸǻǾǺǸǬǾǴǶǴ�� ǸǬǷǴǯǹǴǳǬȂǴǺǹǹǺǯǺ� ǻǺǾǱǹȂǴǬǷǬ�
Ǵ� ǯǴǽǾǺǷǺǯǴȃǱǽǶǴȁ� ȁǬǼǬǶǾǱǼǴǽǾǴǶ�� ǛǼǱǰǽǾǬǮǷǱǹ� ǻǱǼǱ-
ǮǺǰ� ǻǺǷǺǲǱǹǴǵ� (6*&73� �������� ǼǱǯǷǬǸǱǹǾǴǼǿȊȅǴȁ�
ǰǴǬǯǹǺǽǾǴȃǱǽǶǿȊ� ǾǬǶǾǴǶǿ� ǻǼǴ� ǺǭǹǬǼǿǲǱǹǴǴ� ǮǹǿǾǼǴ-
ǻǼǺǾǺǶǺǮȇȁ�ǸǿȂǴǹǺǳǹȇȁ�ǹǺǮǺǺǭǼǬǳǺǮǬǹǴǵ�ǮǽǱȁ�ǾǴǻǺǮ�
�ǯǷǬǮǹǺǯǺ�ǻǬǹǶǼǱǬǾǴȃǱǽǶǺǯǺ�ǻǼǺǾǺǶǬ��ǭǺǶǺǮȇȁ�ǮǱǾǮǱǵ��
ǽǸǱȄǬǹǹǺǯǺ�ǾǴǻǬ���ǸǿȂǴǹǺǳǹȇȁ�Ǵ�ǽǷǴǳǴǽǾȇȁ�ǶǴǽǾǺǳǹȇȁ�
ǹǺǮǺǺǭǼǬǳǺǮǬǹǴǵ� Ǜǒ�� ǜǬǽǽǸǺǾǼǱǹǬ� ǷǱȃǱǭǹǺ�ǰǴǬǯǹǺ-
ǽǾǴȃǱǽǶǬȋ�ǾǬǶǾǴǶǬ�ǻǼǴ�ǺǭǹǬǼǿǲǱǹǴǴ�ǽǱǼǺǳǹȇȁ�Ǵ�ǻǽǱǮ-
ǰǺǻǬǻǴǷǷȋǼǹȇȁ�ǹǺǮǺǺǭǼǬǳǺǮǬǹǴǵ��ǻǽǱǮǰǺǶǴǽǾ��ǹǱǵǼǺ-
ȉǹǰǺǶǼǴǹǹȇȁ� ǹǺǮǺǺǭǼǬǳǺǮǬǹǴǵ�Ǜǒ�� ǝǼǬǮǹǱǹȇ� ǻǺǷǺ-
ǲǱǹǴȋ�(6*&73��������Ǵ�:*2���������ǟǰǱǷǱǹǺ�ǭǺǷȈȄǺǱ�
ǮǹǴǸǬǹǴǱ�ǰǴǬǯǹǺǽǾǴȃǱǽǶǺǵ�ǳǹǬȃǴǸǺǽǾǴ�ǴǽǽǷǱǰǺǮǬǹǴȋ�
ǶǴǽǾǺǳǹǺǯǺ�ǽǺǰǱǼǲǴǸǺǯǺ��ǬǹǬǷǴǳǿ�ǼǬǳǼǱȄǬȊȅǴȁ�ǽǻǺ-
ǽǺǭǹǺǽǾǱǵ� ȉǹǰǺǽǶǺǻǴȃǱǽǶǺǯǺ� ǿǷȈǾǼǬǳǮǿǶǺǮǺǯǺ� ǴǽǽǷǱ-
ǰǺǮǬǹǴȋ�� ǶǺǸǻȈȊǾǱǼǹǺǵ� ǾǺǸǺǯǼǬȀǴǴ�� ǸǬǯǹǴǾǹǺ�ǼǱǳǺ-
ǹǬǹǽǹǺǵ� ǾǺǸǺǯǼǬȀǴǴ�� ǶǺǹȀǺǶǬǷȈǹǺǵ� ǸǴǶǼǺǽǶǺǻǴǴ��
ǻǬǹǶǼǱǬǾǺǽǶǺǻǴǴ�� ǛǼǴǮǱǰǱǹȇ� ǴǷǷȊǽǾǼǬȂǴǴ� ǶǬǲǰǺǯǺ�
ǾǴǻǬ�ǖǙǛǒ��ǛǱǼǱȃǴǽǷǱǹȇ�ǾǴǻȇ�ǺǻǱǼǬǾǴǮǹȇȁ�ǮǸǱȄǬ-
ǾǱǷȈǽǾǮ�� ǮȇǻǺǷǹȋǱǸȇȁ� ǻǼǴ� ǖǙǛǒ�� ȉǹǰǺǽǶǺǻǴȃǱǽǶǴǱ�
�ǽ�ȁǱǸǺǬǭǷȋȂǴǱǵ�Ǵ�ǭǱǳ�ǹǱǱ��Ǵ�ȁǴǼǿǼǯǴȃǱǽǶǴǱ��ȂǴǽǾǺǯǬ-
ǽǾǼǺ���ȂǴǽǾǺǰǿǺǰǱǹǺ���ȂǴǽǾǺǱȊǹǺǽǾǺǸǴȋ��ǹǱǻǺǷǹǺǱ�ǴǷǴ�
ǻǺǷǹǺǱ�ǿǰǬǷǱǹǴǱ�ǶǴǽǾȇ��

ǟǐǖ���������������������(6*&73�:*2
GRL�����������YNS�����������

ǖȑǽǾǺǳǹȑ�ǹǺǮǺǿǾǮǺǼǱǹǹȋ��
ǻȑǰȄǷǿǹǶǺǮǺȒ�ǳǬǷǺǳǴ��ǺǯǷȋǰ�ǻǺǷǺǲǱǹȈ�
ǻǼǬǶǾǴȃǹǴȁ�ǼǱǶǺǸǱǹǰǬȂȑǵ�(6*&73��
ȑ�:*2

Ǚ��Ǎ��ǏǿǭǱǼǯǼȑȂ���ǚ��ǐ��ǓǿǭǺǮ���ǚ��ǚ��ǏǺǷǿǭǺǮǬ����
Ǐ��ǘ��ǗǿǶǬȄǱǮǴȃ���Ǚ��ǎ��ǍȏǷȋȏǮǬ���ǚ��ǎ��ǪǼ·ȏǮǬ����
Ǟ��Ǘ��ǘǺǲǴǹǬ���Ǘ��ǚ��ǫǼǺȄǱǹǶǺ���ǖ��2��ǎǺǼǺǹȑǹ�
�ǍǬǯǬǾǺǻǼǺȀȑǷȈǹǬ�ǶǷȑǹȑǶǬ�ǃǹǾǺ�ǝǬǹǬ��ǚǰǱǽǬ��ǟǶǼǬȒǹǬ
�ǐǺǹǱȂȈǶǴǵ� ǹǬȂȑǺǹǬǷȈǹǴǵ� ǸǱǰǴȃǹǴǵ� ǿǹȑǮǱǼǽǴǾǱǾ��
ǟǶǼǬȒǹǬ
�ǢǱǹǾǼ�ǳǰǺǼǺǮǺǯǺ�ǽǱǼȂȋ��ǡǬǼǶȑǮ��ǟǶǼǬȒǹǬ
ǖǷȊȃǺǮȑ�ǽǷǺǮǬ�� ǶȑǽǾǺǳǹȑ�ǹǺǮǺǿǾǮǺǼǱǹǹȋ�ǻȑǰȄǷǿǹǶǺǮǺȒ�
ǳǬǷǺǳǴ�� ǻǼǬǶǾǴȃǹȑ� ǼǱǶǺǸǱǹǰǬȂȑȒ�� ǁǮǼǺǻǱǵǽȈǶȑ� ȑǹǽǾǼǿǶ-
ȂȑȒ��ǰȑǬǯǹǺǽǾǴǶǬ��ǽǻǺǽǾǱǼǱǲǱǹǹȋ��ǷȑǶǿǮǬǹǹȋ

ǟ�ǽǾǬǾǾȑ�ǻǼǱǰǽǾǬǮǷǱǹǴǵ�ǺǯǷȋǰ�ǻǺǷǺǲǱǹȈ�ǼǱǶǺǸǱǹǰǬȂȑǵ�
ǁǮǼǺǻǱǵǽȈǶǺȒ�ǰǺǽǷȑǰǹǴȂȈǶǺȒ�ǯǼǿǻǴ�ǳ�ǮǴǮȃǱǹǹȋ�ǶȑǽǾǺǳǹǴȁ�
ǹǺǮǺǿǾǮǺǼǱǹȈ� ǻȑǰȄǷǿǹǶǺǮǺȒ� ǳǬǷǺǳǴ� �(XURSHDQ� 6WXG\�
*URXS� RQ� &\VWLF� 7XPRXUV� RI� WKH� 3DQFUHDV�� (6*&73��
ȑ�ǏǷǺǭǬǷȈǹǴȁ�ǻǼǬǶǾǴȃǹǴȁ�ǼǱǶǺǸǱǹǰǬȂȑǵ�ǎǽǱǽǮȑǾǹȈǺȒ�ǯǬ-
ǽǾǼǺǱǹǾǱǼǺǷǺǯȑȃǹǺȒ�ǺǼǯǬǹȑǳǬȂȑȒ��:RUOG�*DVWURHQWHURORJ\�
2UJDQL]DWLRQ��:*2���ǻǼǴǽǮȋȃǱǹǴȁ�ǰȑǬǯǹǺǽǾǴȂȑ��ǷȑǶǿǮǬǹ-
ǹȊ� ȑ� ǽǻǺǽǾǱǼǱǲǱǹǹȊ� ǳǬ� ȁǮǺǼǴǸǴ� ǳ� ǶȑǽǾǺǳǹǴǸǴ� ǹǺǮǺ-
ǿǾǮǺǼǱǹǹȋǸǴ�ǻȑǰȄǷǿǹǶǺǮǺȒ�ǳǬǷǺǳǴ��ǖǙǛǓ��
ǎǴǶǷǬǰǱǹȑ� ǽǿȃǬǽǹȑ� ǰǱȀȑǹȑȂȑȒ� ǖǙǛǓ�� ǹǬǮǱǰǱǹȑ� ǰȑȊȃȑ�
�ǶǷǬǽǴȀȑǶǬȂȑȒ� ǶȑǽǾ� ǻȑǰȄǷǿǹǶǺǮǺȒ� ǳǬǷǺǳǴ� �ǛǓ�� ǳǬǷǱǲǹǺ�
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Ǯȑǰ� ǺǽǺǭǷǴǮǺǽǾǱǵ� ǶǷȑǹȑȃǹǺȒ� ǽǴǸǻǾǺǸǬǾǴǶǴ�� ǸǬǷȑǯǹȑ-
ǳǬȂȑǵǹǺǯǺ� ǻǺǾǱǹȂȑǬǷǿ� ȑ� ǯȑǽǾǺǷǺǯȑȃǹǴȁ� ȁǬǼǬǶǾǱǼǴǽǾǴǶ��
ǛǼǱǰǽǾǬǮǷǱǹǺ�ǻǱǼǱǶǷǬǰ�ǻǺǷǺǲǱǹȈ�(6*&73���������ȅǺ�
ǼǱǯǷǬǸǱǹǾǿȊǾȈ� ǰȑǬǯǹǺǽǾǴȃǹǿ� ǾǬǶǾǴǶǿ� ǻǼǴ� ǮǴȋǮǷǱǹǹȑ�
ǮǹǿǾǼȑȄǹȈǺǻǼǺǾǺǶǺǮǴȁ�ǸǿȂǴǹǺǳǹǴȁ�ǹǺǮǺǿǾǮǺǼǱǹȈ�ǿǽȑȁ�
ǾǴǻȑǮ��ǯǺǷǺǮǹǺǯǺ�ǻǬǹǶǼǱǬǾǴȃǹǺǯǺ�ǻǼǺǾǺǶǿ��ǭȑȃǹǴȁ�ǯȑǷǺǶ��
ǳǸȑȄǬǹǺǯǺ�ǾǴǻǿ���ǸǿȂǴǹǺǳǹǴȁ� ȑ�ǽǷǴǳǺǮǴȁ�ǶȑǽǾǺǳǹǴȁ�ǹǺ-
ǮǺǿǾǮǺǼǱǹȈ� ǛǓ�� ǜǺǳǯǷȋǹǿǾǬ� ǷȑǶǿǮǬǷȈǹǺ�ǰȑǬǯǹǺǽǾǴȃǹǬ�
ǾǬǶǾǴǶǬ� ǻǼǴ� ǮǴȋǮǷǱǹǹȑ� ǽǱǼǺǳǹǴȁ� ȑ� ǻǽǱǮǰǺǻǬǻȑǷȋǼǹǴȁ�
ǹǺǮǺǿǾǮǺǼǱǹȈ�� ǻǽǱǮǰǺǶȑǽǾ�� ǹǱǵǼǺǱǹǰǺǶǼǴǹǹǴȁ� ǹǺǮǺ�
ǿǾǮǺǼǱǹȈ�ǛǓ��ǓǰȑǵǽǹǱǹǺ�ǻǺǼȑǮǹȋǹǹȋ�ǻǺǷǺǲǱǹȈ�(6*&73�
�������ǾǬ�:*2���������ǓǹǬȃǹǿ�ǿǮǬǯǿ�ǻǼǴǰȑǷǱǹǺ�ǰȑǬǯǹǺǽ-
ǾǴȃǹȑǵ� ǳǹǬȃǿȅǺǽǾȑ� �ǰǺǽǷȑǰǲǱǹǹȋ� ǮǸȑǽǾǿ� ǶȑǽǾǴ�� ǻǼǺǮǱ-
ǰǱǹǹȊ� ǱǹǰǺǽǶǺǻȑȃǹǺǯǺ� ǿǷȈǾǼǬǳǮǿǶǺǮǺǯǺ� ǰǺǽǷȑǰǲǱǹǹȋ��
ǶǺǸǻ·ȊǾǱǼǹǺȒ� ǾǺǸǺǯǼǬȀȑȒ�� ǸǬǯǹȑǾǹǺ�ǼǱǳǺǹǬǹǽǹǺȒ� ǾǺ-
ǸǺǯǼǬȀȑȒ�� ǶǺǹȀǺǶǬǷȈǹǺȒ� ǸȑǶǼǺǽǶǺǻȑȒ�� ǻǬǹǶǼǱǬǾǺǽǶǺǻȑȒ��
ǙǬǮǱǰǱǹȑ� ȑǷȊǽǾǼǬȂȑȒ�ǶǺǲǹǺǯǺ�ǾǴǻǿ�ǖǙǛǓ��ǛǱǼǱǼǬȁǺǮǬ-
ǹȑ� ǾǴǻǴ� ǺǻǱǼǬǾǴǮǹǴȁ� ǮǾǼǿȃǬǹȈ�� ȅǺ� ǮǴǶǺǹǿȊǾȈǽȋ� ǻǼǴ�
ǖǙǛǓ��ǱǹǰǺǽǶǺǻȑȃǹȑ��ǳ�ȁǱǸǺǬǭǷȋȂȑȏȊ�ȑ�ǭǱǳ�ǹǱȒ��ȑ�ȁȑǼǿǼ-
ǯȑȃǹȑ� �ȂǴǽǾǺǯǬǽǾǼǺ��� ȂǴǽǾǺǰǿǺǰǱǹǺ��� ȂǴǽǾǺȏȊǹǺǽǾǺǸȑȋ��
ǹǱǻǺǮǹǱ�ǬǭǺ�ǻǺǮǹǱ�ǮǴǰǬǷǱǹǹȋ�ǶȑǽǾǴ��


