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PRGHO� IRU� ,QGLYLGXDO� 3URJQRVLV� RU� 'LDJQRVLV� �75,-
32'��� ([SODQDWLRQ� DQG� HODERUDWLRQ�� $QQ�� ,QWHUQ��
0HG��������9RO�������3��:�²���

����1\ERH�$QGHUVHQ�%���.UDUXS�7���7KRUVJDDUG�3HGHUV-
HQ�1��7���HW�DO��%�FHOO�IXQFWLRQ�LQ�SDWLHQWV�ZLWK�FKURQ-
LF�SDQFUHDWLWLV�DQG�LWV�UHODWLRQ�WR�H[RFULQH�SDQFUHDW-
LF�IXQFWLRQ��'LDEHWRORJLD��������9RO������3����²���

����2OHVHQ�6��6���'UHZHV�$��0��&RPSOLFDWLRQV�WR�FKURQLF�
SDQFUHDWLWLV�DQG�HWLRORJLFDO�ULVN�IDFWRUV��$�FRQWLQHQWDO�
GLYLGH"�$P��-��*DVWURHQWHURO��������9RO�������3�������

����2OHVHQ�6��6���'UHZHV�$��0���1RYRYLF�6��� HW�DO�� 7KH�
VHQWLQHO�DFXWH�SDQFUHDWLWLV�HYHQW�K\SRWKHVLV�UHYLVLW-
HG��3DQFUHDWRORJ\��������9RO������3�����²����

����2OHVHQ�6��6��� /LVLWVND\D�0�9���'UHZHV�$��0��� HW� DO��
3DQFUHDWLF�FDOFLÀFDWLRQV�DVVRFLDWH�ZLWK�GLYHUVH�DH-
WLRORJLFDO�ULVN�IDFWRUV� LQ�SDWLHQWV�ZLWK�FKURQLF�SDQ-
FUHDWLWLV��$�PXOWLFHQWUH�VWXG\�RI������FDVHV��3DQ�
FUHDWRORJ\��������9RO������3�����²����

����2OHVHQ�6��6���1¡MJDDUG�&���3RXOVHQ�-��/���HW�DO��&KURQ-
LF� SDQFUHDWLWLV� LV� FKDUDFWHUL]HG� E\� GLVWLQFW� FRP-
SOLFDWLRQ� FOXVWHUV� WKDW� DVVRFLDWH� ZLWK� HWLRORJLFDO�
ULVN� IDFWRUV��$P��-��*DVWURHQWHURO��������9RO�������
3�����²����

����2OHVHQ�6��6���3RXOVHQ�-��/���'UHZHV�$��0���HW�DO��7KH�
6FDQGLQDYLDQ� EDOWLF� SDQFUHDWLF� FOXE� �6%3&�� GDWD-
EDVH�� 'HVLJQ�� UDWLRQDOH� DQG� FKDUDFWHULVDWLRQ� RI�
WKH� VWXG\� FRKRUW�� 6FDQG�� -�� *DVWURHQWHURO�� ������
9RO������3�����²����

����6FKQHLGHU�$���/RKU�-��0���6LQJHU�0��9��7KH�0�$11-
+(,0� FODVVLÀFDWLRQ� RI� FKURQLF� SDQFUHDWLWLV�� LQWUR-
GXFWLRQ�RI�D�XQLI\LQJ�FODVVLÀFDWLRQ�V\VWHP�EDVHG�RQ�

D�UHYLHZ�RI�SUHYLRXV�FODVVLÀFDWLRQV�RI�WKH�GLVHDVH��
-��*DVWURHQWHURO��������9RO������3�����²����

����6FKZDU]HQEHUJ�6�� -��� 8F� $��� =LPPHUPDQ�%��� HW� DO��
&KURQLF� SDQFUHDWLWLV�� 3HGLDWULF� DQG� DGXOW� FRKRUWV�
VKRZ� VLPLODULWLHV� LQ� GLVHDVH� SURJUHVV� GHVSLWH� GLI-
IHUHQW� ULVN� IDFWRUV�� -�� 3HGLDWU�� *DVWURHQWHURO�� 1XWU��
������9RO������3�����²����

����6KDUPD�$���.DQGODNXQWD�+���1DJSDO�6�� -��6���HW�DO��
0RGHO� WR� GHWHUPLQH� ULVN� RI� SDQFUHDWLF� FDQFHU� LQ�
SDWLHQWV� ZLWK� QHZ� RQVHW� GLDEHWHV�� *DVWURHQWHURO��
������9RO�������3�����²����H��

����6KDUPD�$���6P\UN�7��&���/HY\�0��-���HW�DO��)DVWLQJ�EORRG�
JOXFRVH�OHYHOV�SURYLGH�HVWLPDWH�RI�GXUDWLRQ�DQG�SUR-
JUHVVLRQ�RI�SDQFUHDWLF�FDQFHU�EHIRUH�GLDJQRVLV��*DV�
WURHQWHURO��������9RO�������3�����²����H��

����6KHQ�+��1���<DQJ�&��&���&KDQJ�<��+���HW�DO��5LVN�RI�GL-
DEHWHV�PHOOLWXV�DIWHU�ÀUVW�DWWDFN�DFXWH�SDQFUHDWLWLV��
$�QDWLRQDO�SRSXODWLRQ�EDVHG�VWXG\��$P��-��*DVWURHQ�
WHURO��������9RO�������3������²�����

����7KRPVHQ�6��.���&HURQL�$���YDQ�GH�%XQW�0���HW�DO��6\V-
WHPDWLF� IXQFWLRQDO� FKDUDFWHUL]DWLRQ� RI� FDQGLGDWH�
FDXVDO�JHQHV�IRU�W\SH���GLDEHWHV�ULVN�YDULDQWV��'LD�
EHWHV��������9RO������3������²�����

����7ROVWUXS�-��6���.ULVWLDQVHQ�/���%HFNHU�8���HW�DO��6PRN-
LQJ�DQG�ULVN�RI�DFXWH�DQG�FKURQLF�SDQFUHDWLWLV�DPRQJ�
ZRPHQ�DQG�PHQ��$�SRSXODWLRQ�EDVHG�FRKRUW�VWXG\��
$UFK��,QWHUQ��0HG��������9RO�������3�����²����

����:KLWFRPE�'�&��� )UXOORQL� /��� *DUJ� 3��� HW� DO�� &KURQLF�
SDQFUHDWLWLV��$Q�LQWHUQDWLRQDO�GUDIW�FRQVHQVXV�SUR-
SRVDO�IRU�D�QHZ�PHFKDQLVWLF�GHÀQLWLRQ��3DQFUHDWR�
ORJ\��9RO������3�����²����

ǟǐǖ��������������������������������������
GRL�����������YNS�����������

ǘǹǺǲǱǽǾǮǱǹǹȇǱ�ȀǬǶǾǺǼȇ�ǼǴǽǶǬ�ǼǬǳ�
ǮǴǾǴȋ�ǽǬȁǬǼǹǺǯǺ�ǰǴǬǭǱǾǬ�ǿ�ǻǬȂǴǱǹ�
ǾǺǮ�ǽ�ȁǼǺǹǴȃǱǽǶǴǸ�ǻǬǹǶǼǱǬǾǴǾǺǸ��
ǸǹǺǯǺȂǱǹǾǼǺǮǺǱ�ǴǽǽǷǱǰǺǮǬǹǴǱ��
�����ǽǷǿȃǬǱǮ

6��6��2OHVHQ�����-��/��3RXOVHQ�����6��1RYRYLF���&��1¡MJDDUG���
(��.DODLW]DNLV���1��0��-HQVHQ���7��(QJMRP�����(��7MRUD�����
$��:DDJH����7��+DXJH�������6��/��+DDV����0��9XMDVLQRYLF����
*�� %DUDXVNDV���� $�� 3XNLWLV���� ,�� 2]ROD�=ąOĨWH����
$��2NKORE\VWLQ����0��3DUKLDOD�������-��/DXNNDULQHQ�������
$��0��'UHZHV���
�ǚǾǰǱǷǱǹǴǱ�ǯǬǽǾǼǺȉǹǾǱǼǺǷǺǯǴǴ�Ǵ�ǯǱǻǬǾǺǷǺǯǴǴ��ǟǹǴǮǱǼ-
ǽǴǾǱǾǽǶǬȋ�ǭǺǷȈǹǴȂǬ�ǚǷȈǭǺǼǯǬ��ǚǷȈǭǺǼǯ��ǐǬǹǴȋ
�ǖǷǴǹǴȃǱǽǶǴǵ�ǴǹǽǾǴǾǿǾ��ǟǹǴǮǱǼǽǴǾǱǾ�ǚǷȈǭǺǼǯǬ��ǚǷȈǭǺǼǯ��
ǐǬǹǴȋ
�ǏǬǽǾǼǺǺǾǰǱǷǱǹǴǱ��ǟǹǴǮǱǼǽǴǾǱǾǽǶǬȋ�ǭǺǷȈǹǴȂǬ�ǎǴǰǺǮǼǱ��
ǎǴǰǺǮǼǱ��ǐǬǹǴȋ
�ǍǺǷȈǹǴȂǬ� ǖǺǻǱǹǯǬǯǱǹǽǶǺǯǺ� ǿǹǴǮǱǼǽǴǾǱǾǬ�ǡǱǼǷǱǮ��
�ǖǺǻǱǹǯǬǯǱǹ��ǐǬǹǴȋ
�ǌǭǰǺǸǴǹǬǷȈǹȇǵ� ȂǱǹǾǼ� .�� ǍǺǷȈǹǴȂǬ� ǍǴǽǻǱǭȈǱǼǯ���
ǖǺǻǱǹǯǬǯǱǹ��ǐǬǹǴȋ
�ǠǬǶǿǷȈǾǱǾ� ǶǷǴǹǴȃǱǽǶǺǵ� ǸǱǰǴȂǴǹȇ�� ǍǱǼǯǱǹǽǶǴǵ��
ǿǹǴǮǱǼǽǴǾǱǾ��ǍǱǼǯǱǹ��ǙǺǼǮǱǯǴȋ
�ǠǬǶǿǷȈǾǱǾ� ǸǱǰǴȂǴǹȇ�� ǟǹǴǮǱǼǽǴǾǱǾǽǶǬȋ� ǭǺǷȈǹǴȂǬ��
ǡǬǿǶǱǷǬǹǰ��ǍǱǼǯǱǹ��ǙǺǼǮǱǯǴȋ
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�ǠǬǶǿǷȈǾǱǾ� ǻǱǰǴǬǾǼǴǴ�� ǟǹǴǮǱǼǽǴǾǱǾǽǶǬȋ� ǭǺǷȈǹǴȂǬ��
ǡǬǿǶǱǷǬǹǰ��ǍǱǼǯǱǹ��ǙǺǼǮǱǯǴȋ
�ǢǱǹǾǼ�ǴǽǽǷǱǰǺǮǬǹǴǵ�ǰǴǬǭǱǾǬ��ǍǱǼǯǱǹǽǶǴǵ�ǿǹǴǮǱǼǽǴǾǱǾ��
ǍǱǼǯǱǹ��ǙǺǼǮǱǯǴȋ
��ǚǾǰǱǷǱǹǴǱ�ȁǴǼǿǼǯǴǴ��ǟǹǴǮǱǼǽǴǾǱǾǽǶǬȋ�ǭǺǷȈǹǴȂǬ�ǚǽǷǺ��
ǚǽǷǺ��ǙǺǼǮǱǯǴȋ
��ǚǾǰǱǷǱǹǴǱ� ǯǬǽǾǼǺȉǹǾǱǼǺǷǺǯǴǴ�� ǟǹǴǮǱǼǽǴǾǱǾǽǶǬȋ��
ǭǺǷȈǹǴȂǬ�ǚǽǷǺ��ǚǽǷǺ��ǙǺǼǮǱǯǴȋ
��ǘǱǰǴȂǴǹǽǶǴǵ� ȀǬǶǿǷȈǾǱǾ� ǟǹǴǮǱǼǽǴǾǱǾǬ� ǚǽǷǺ�� ǚǽǷǺ��
ǙǺǼǮǱǯǴȋ
��ǢǱǹǾǼ� ǭǺǷǱǳǹǱǵ� ǺǼǯǬǹǺǮ� ǻǴȅǱǮǬǼǱǹǴȋ�� ǍǺǷȈǹǴȂǬ�
ǖǬǼǺǷǴǹǽǶǺǯǺ�ǿǹǴǮǱǼǽǴǾǱǾǬ��ǝǾǺǶǯǺǷȈǸ��ǤǮǱȂǴȋ
��ǠǬǶǿǷȈǾǱǾ�ȁǴǼǿǼǯǴǴ��ǗǴǾǺǮǽǶǴǵ�ǿǹǴǮǱǼǽǴǾǱǾ�ǸǱǰǴȂǴǹǽ�
ǶǴȁ�ǹǬǿǶ��ǖǬǿǹǬǽ��ǗǴǾǮǬ
��ǢǱǹǾǼ� ǯǬǽǾǼǺȉǹǾǱǼǺǷǺǯǴǴ�� ǯǱǻǬǾǺǷǺǯǴǴ� Ǵ� ǻǴǾǬǹǴȋ��
ǖǷǴǹǴȃǱǽǶǬȋ� ǿǹǴǮǱǼǽǴǾǱǾǽǶǬȋ� ǭǺǷȈǹǴȂǬ� ǴǸ�� ǛǬǿǷǬ�
ǝǾǼǬǰǴǹȋ��ǜǴǯǬ��ǗǬǾǮǴȋ
��ǖǬȀǱǰǼǬ� ǻǼǺǻǱǰǱǮǾǴǶǴ� ǮǹǿǾǼǱǹǹǴȁ� ǭǺǷǱǳǹǱǵ��
ǛǱǼǮȇǵ� ǘǺǽǶǺǮǽǶǴǵ� ǯǺǽǿǰǬǼǽǾǮǱǹǹȇǵ� ǸǱǰǴȂǴǹǽǶǴǵ�
ǿǹǴǮǱǼǽǴǾǱǾ�ǴǸ��ǔ��ǘ��ǝǱȃǱǹǺǮǬ��ǝǱȃǱǹǺǮǽǶǴǵ�ǿǹǴǮǱǼ-
ǽǴǾǱǾ���ǘǺǽǶǮǬ��ǜǺǽǽǴȋ
��ǚǾǰǱǷǱǹǴǱ� ǯǬǽǾǼǺȉǹǾǱǼǺǷǺǯǴǴ� Ǵ� ȁǴǼǿǼǯǴǴ� ǻǴȅǱǮǬǼǴ-
ǾǱǷȈǹǺǯǺ� ǾǼǬǶǾǬ�� ǟǹǴǮǱǼǽǴǾǱǾǽǶǬȋ� ǭǺǷȈǹǴȂǬ� ǞǬǸǻǱǼǱ��
ǞǬǸǻǱǼǱ��ǠǴǹǷȋǹǰǴȋ
��ǠǬǶǿǷȈǾǱǾ�ǸǱǰǴȂǴǹȇ�Ǵ�ǾǱȁǹǺǷǺǯǴǵ�ǳǰǼǬǮǺǺȁǼǬǹǱǹǴȋ��
ǟǹǴǮǱǼǽǴǾǱǾ�ǞǬǸǻǱǼǱ��ǞǬǸǻǱǼǱ��ǠǴǹǷȋǹǰǴȋ

ǝǾǬǾȈȋ� ǺǻǿǭǷǴǶǺǮǬǹǬ� Ǯ� ǲǿǼǹǬǷǱ� 8QLWHG� (XURSHDQ�
*DVWURHQWHURO��-��������9RO�����1R����3�����²����
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ǣǴǽǷǱǹǹȑ�ȀǬǶǾǺǼǴ�ǼǴǳǴǶǿ�ǼǺǳǮǴǾǶǿ�
ȂǿǶǼǺǮǺǯǺ�ǰȑǬǭǱǾǿ�ǿ�ǻǬȂȑȏǹǾȑǮ�ǳ�ȁǼǺ�
ǹȑȃǹǴǸ�ǻǬǹǶǼǱǬǾǴǾǺǸ��ǭǬǯǬǾǺȂǱǹǾǼǺ�
ǮǱ�ǰǺǽǷȑǰǲǱǹǹȋ������ǮǴǻǬǰǶȑǮ

6��6��2OHVHQ�����-��/��3RXOVHQ�����6��1RYRYLF���&��1¡MJDDUG���
(��.DODLW]DNLV���1��0��-HQVHQ���7��(QJMRP�����(��7MRUD�����
$��:DDJH����7��+DXJH�������6��/��+DDV����0��9XMDVLQRYLF����
*�� %DUDXVNDV���� $�� 3XNLWLV���� ,�� 2]ROD�=ąOĨWH����
$��2NKORE\VWLQ����0��3DUKLDOD�������-��/DXNNDULQHQ�������
$��0��'UHZHV���
�ǎȑǰǰȑǷǱǹǹȋ�ǯǬǽǾǼǺǱǹǾǱǼǺǷǺǯȑȒ� ǾǬ�ǯǱǻǬǾǺǷǺǯȑȒ��ǟǹȑǮǱǼǽǴ-
ǾǱǾǽȈǶǬ�ǷȑǶǬǼǹȋ�ǚǷȈǭǺǼǯǬ��ǚǷȈǭǺǼǯ��ǐǬǹȑȋ
�ǖǷȑǹȑȃǹǴǵ�ȑǹǽǾǴǾǿǾ��ǟǹȑǮǱǼǽǴǾǱǾ�ǚǷȈǭǺǼǯǬ��ǚǷȈǭǺǼǯ��ǐǬǹȑȋ
�ǏǬǽǾǼǺǮȑǰǰȑǷǱǹǹȋ�� ǟǹȑǮǱǼǽǴǾǱǾǽȈǶǬ� ǷȑǶǬǼǹȋ� ǎȑǰǺǮǼǱ���
ǎȑǰǺǮǼǱ��ǐǬǹȑȋ
�ǗȑǶǬǼǹȋ� ǖǺǻǱǹǯǬǯǱǹǽȈǶǺǯǺ� ǿǹȑǮǱǼǽǴǾǱǾǿ�ǡǱǼǷǱǮ���
ǖǺǻǱǹǯǬǯǱǹ��ǐǬǹȑȋ
�ǌǭǰǺǸȑǹǬǷȈǹǴǵ�ȂǱǹǾǼ�.��ǗȑǶǬǼǹȋ�ǍȑǽǻǱǭ·ȏǼǯ��ǖǺǻǱǹǯǬǯǱǹ��
ǐǬǹȑȋ

8$

ǖǷȊȃǱǮȇǱ�ǽǷǺǮǬ��ȁǼǺǹǴȃǱǽǶǴǵ�ǻǬǹǶǼǱǬǾǴǾ��ǽǬȁǬǼǹȇǵ�
ǰǴǬǭǱǾ��ȀǬǶǾǺǼȇ�ǼǴǽǶǬ��ǺǽǾǼȇǵ�ǻǬǹǶǼǱǬǾǴǾ��ǸǹǺǯǺȂǱǹ-
ǾǼǺǮǺǱ�ǻǱǼǱǶǼǱǽǾǹǺǱ�ǴǽǽǷǱǰǺǮǬǹǴǱ
ǎǮǱǰǱǹǴǱ��ǝǬȁǬǼǹȇǵ�ǰǴǬǭǱǾ��ǝǐ��ȋǮǷȋǱǾǽȋ�ȃǬǽǾȇǸ�Ǻǽ-
ǷǺǲǹǱǹǴǱǸ�ȁǼǺǹǴȃǱǽǶǺǯǺ�ǻǬǹǶǼǱǬǾǴǾǬ��ǡǛ���ǞǼǬǰǴȂǴǺǹ-
ǹǺ�ǽȃǴǾǬǱǾǽȋ��ȃǾǺ�ȉǾǺ�ǻǼǺǴǽȁǺǰǴǾ�ǮǽǷǱǰǽǾǮǴǱ�ǻǺǾǱǼǴ�ǭǱ-
ǾǬ�ǶǷǱǾǺǶ��ǹǺ�ǸǺǯǿǾ�ǴǸǱǾȈ�ǳǹǬȃǱǹǴǱ�Ǵ�ǰǼǿǯǴǱ�ȀǬǶǾǺǼȇ��
ǙǱǰǬǮǹǴǱ� ǴǽǽǷǱǰǺǮǬǹǴȋ� ǻǺǰȃǱǼǶǹǿǷǴ� ǮǬǲǹǺǽǾȈ� ǺǻǼǱ-
ǰǱǷǱǹǴȋ� ȀǬǶǾǺǼǺǮ� ǼǴǽǶǬ�� ǽǮȋǳǬǹǹȇȁ� ǽ� ǝǐ� ��ǯǺ� ǾǴǻǬ��
Ǵ�ǺǹǴ�ǲǱ�ǻǺǰǾǮǱǼǰǴǷǴ�ǻǺǮȇȄǱǹǴǱ�ǼǴǽǶǬ�ǼǬǳǮǴǾǴȋ�ǝǐ�
ǻǺǽǷǱ�ǺǽǾǼǺǯǺ�ǻǬǹǶǼǱǬǾǴǾǬ��ǢǱǷȈȊ�ǰǬǹǹǺǯǺ�ǴǽǽǷǱǰǺǮǬ-
ǹǴȋ�ǭȇǷǺ�ǴǳǿȃǱǹǴǱ�ǸǹǺǲǱǽǾǮǬ�ȀǬǶǾǺǼǺǮ�ǼǴǽǶǬ�ǼǬǳǮǴ-
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