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Abstract 
        In active tectonic regions, topographic features represent ways to quantitatively charactrize the interactions between 
tectonics and surface processes, providing a basis for modeling landscape evolution. This study examines the tectonic 
geomorphology of Northern Misho Fault (Northwest of Iran), focusing on the general topographic metrics (SL�ˬ�Smfˬ�Vf�ˬ�Fmf�
�ˬFd and�Eu), drainage patterns (AF�and Bs), and river longitudinal profiles. The drainage pattern, topographic analysis and 
geomorphic properties express the tectonic influence on streams, competing to integrate the northern slope of Misho-Dagh 
drainage. As a result, oblique and right lateral movements of the northern Misho fault are more than uplift movements, at least 
in the Late Pleistocene and Holocene. This movement in the western Misho is more than that in eastern Misho. Longitudinal 
profiles of rivers indicate that present landscape of study area, in addition to the northern Misho fault effects, influenced by 
secondary faults especially in the eastern Misho, so that the morphometric indices such as Vf has been affected by this 
secondary faults, too. The northern slope of Misho-Dagh represents a landscape adjusting itself to the modern active tectonic 
setting.   
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ƄƧ� ƶƨƴƿř� ƶŝ� ƶūƺţ� ŚŝººƴŝźưƧ�ƽƹŹ� Źŵ� ŚƯ� Źƺºº� ŶƵŻźƫǀų�ºº� żĚƫō��ŚǀƫŚưǀƷ��
ƣřƹºƃ�Ɩººů�ƹ��Ţſř�ƵŶºº�ŵƹŶÎÒŶƇŹŵ�ƶƫżƫŻ��Ƹū��ƽŚƷºř�Źŵ�ƱŚưƧ�Ʋƿºƴŝźºº�Ŷ
ƠţřººƾƯ� ơŚ�ŤƟřººŶ��Monroe & Wicander,2001��ƴƗ� Śŝ� ƹºƿŚºº�ƶŝ� Ţ
ƣƹºº�ƕƺƲǀƯŻ�ƵŻźƫ�ƽŚƷ�źĮƳřźƿƹ�ŶƴƳŚƯƶƫżƫŻ���Ţſř�ŶǀƯř��Ʊřźƿř�ƩŚưƃ�ƹ�Ʈŝ�ƽŚƷ

ƶŤƟŚƿ�ƶƴƸě�ƾƿŚſŚƴƃ� Źŵ� �źƋŚů�ƢǀƤŰţ� �ƽŚƷ�ƩŚƘƟ�ƾŤųŚſ�ƲǀƯŻ� ƵŻźƫ�ƽŚƷ��źţ
ƤƤŰƯ�ƵŵŚƠŤſř�ŵŹƺƯ��ŹƺƄƧ�Żř�ƂŴŝ�ƲƿřŚźǀĭ�Źřźƣ�Ʊŵ���

����
�šŚƘƫŚƐƯ�ƵŚĮƿŚūƾſŚƴƃ�ŢŴƿŹ�ƲǀƯŻ�ƽŚƸŤǀƫŚƘƟ�ƾŝŚƿŻŹř�Źŵ�

ƲǀƯŻ�ƾŤųŚſ��
�ƽŚƸŤǀƫŚƘƟ�ŠƘƫŚƐƯƾŤųŚſ�ƲǀƯŻ�ƩƺƇř�ŽŚſř�źŝ� �ƾŤŴƿŹ�ƲǀƯŻ�ƕƺƳ�ƶŝ�ƶŤƀŝ� �

ƾƯ� ƭŚŬƳř� ŮƐſ� ƹŵ� Źŵ� �Ʊō� Ţƣŵ� ƱřżǀƯ� ƹ� źƔƳ� ŵŹƺƯ� šŚƗǈƏř�����������������������ŵźǀĭ
�Keller & Rockwell,1984���Î���ŢǀƘƋƹ�ƾƿŚſŚƴƃ��ƶƘƫŚƐƯ�ŵŹƺƯ�ŠƤƐƴƯ

�ŻřƵřŹƈųŚƃ�ƁźŤƀĭ�ººƤƯ�Śŝ�ƎŞţźƯ�ƽŚƸººĮƴſ�ŢƯƹŚººƹ�śō�šřźǀǀƜţ��� ŚƸ�
ƷººƘƟ�ƹ�ƾƿřƺººŤǀƫŚº�ƽŚƸǀƯŻººſ�ƲººųŚººƾŤƹ��Ï�Ə�ººůřźººƫŶƯ�ƾººǀƀŝ�ƽŚƸººŹŚ�
ǀƣŵººƴƳřƺŤŝ� ƶƧ� ƢººŝřƹŹ� ŶººūƺƯ� Ǝºº� Ʋǀŝ� ŵƺƨƃººƽŚƸƬźƟ� �ƲǀƯŻ�řƴƿºº�ƽŚƷŶ

ƲǀƯŻ�ŤŴƿŹººƾǀƨƄţ�ŵřƺƯ�ƹ�ººƴƷŵ�ƪººşŶǀƯŻ�ººƏ�Źŵ�řŹ�ƲººƯŻ�ƩƺººǀƬŰţ�ƱŚºº�ƪ
ƴƴƧººŶ� �ƿřźŝŚƴŝºº�Ʋ�ƈųŚƃºº� ƽŚƸŤŴƿŹ� ƲǀƯŻºƾƿ�ººŝř� Żř� ƾƨºº�ƽŚƷŹřż
ƧººƯōŹŚºƐƯ� ŠƇźƗ� Źŵ� ŶºƘƫŚºº� šŚƲǀƯŻ�ŢŴƿŹ�ƲǀƯŻ� ƾſŚƴƃ�ƾŤųŚſŶƴŤƀƷ��
�Keller and Rockwell,1984; Hesterberg et al.,1995;�����

Ramirez-Harrera,1998;Wisniewski and Pazzaglia,2002;��������
Chen et al.,2003�ƽŹŚŤŴƯƹ�ÎÐÕÍ�����

�ƾưƧ�ƽŚƸƈųŚƃ� ƶŝ� ƱŚſō� ƹ� Ɩƿźſ� ƾſźŤſŵ� ƶŝ� ƶūƺţ� Śŝ� �źĮƿŵ� ƽƺſ� Żř�
ƾŬƴſ�ŢŴƿŹ�Żř� �ƵřŹƶƄƤƳ��ƵŹřƺƷŚƯ�ƹ�ƾƿřƺƷ�ƽŚƸƀƨƗ��ƾƟřźĭƺěƺţ�ƽŚƷ��ƽř

ƹ��ƹ�Ĭƴſ� ƾě� Ʋǀŝ� ƾƤƐƴƯ� ƾƏŚŞţŹř� ŵŚŬƿř� ƱŚƨƯř� �ƾƳřŶǀƯ� ƽŚƷŶƿŵŻŚŝ� Śƿ
ƽŚƸƬƨƃƦƿ� Żř� ƲǀƯŻ�ŮƐſ�� ƪƯřƺƗ� źŧř� ƹ�ƝźƏ�ƾŤųŚſ� ƲǀƯŻ�ƹ�śō� ƹ�

ƮƷřźƟ�źĮƿŵ�ƝźƏ�Żř�ƾƿřƺƷ�ƾƯ�Ŷƿō���
�ƽŚƸƈųŚƃ�ƲǀƯŻ�ŤŴƿŹººƾƠŤſř�ŵŹƺƯ�ºº�šŚƘƫŚƐƯ�Źŵ�ƵŵŚƲǀƯŻ�ŴƿŹººŢ��ƾſŚƴƃ

ƲǀƯŻ�ŤųŚſººƾţŶưƗ��ººƯŚƃ��ŚººƈųŚƃ�ƪºźƟ�Śŝ�ƎŞţźƯ�ƽŚƸřƴƿººŤƃŚŞƳř�ƽŚƷŶºº�ƾ
Ƨ� ƹººƃƹŚºººů� ƾººƧŚºſ� Źŵ� ƮºººƯŚºººƳŚºººƶ�ƽŚƷųŵƹŹ�ººƳŚººƶ�ƴŤƀƷ� ƽřººŶ�

�Keller & Rockwell,1984� ��Įƫř� řźƿŻººººſƺţ�ƽƺººƘºººţ� ƹ� ŠººƯŚƨºº�ƪ
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Şƃººƶƨ�ƷŻ�ƽŚƷººƄƨººū�Żř��ƾºƬưººƃ�ƶººƈųŚººǀƜţ�ƶŝ�ƶƧ�Ţſř�ƾƿŚƸººǀºº�šřź
ůººƇŚººŻř� ƪ ƟººƘººŤǀƫŚºº� ƽŚƸǀƯŻºººƲ�ſººƾŤųŚǀƀŝ�ººŹŚ�ƀůººſř� ŽŚººŢ�
�Keller & Pinter,1996;Grant, 2002; Becker et al.,2000�;�

Chen et al.,2003�ǀƳ�źǀųř�ƩŚſ�Ŷƴģ�Źŵ�ƵŶƃ�ƭŚŬƳř�šŚƘƫŚƐƯ�ƹ�ºů�żºƧŚº�ƾ
ŤǀƫŚƘƟ� ƂƤƳ� ŻřººƲǀƯŻƺƳ� ƽŚƸ�ſººƃ� Źŵ� ŢųŚººƪƨ�ſ� ƽźǀĭººƯŚººƳŚººƶ�ƽŚƷ�

ƳŚųŵƹŹººƶ�Ţſř� ƽř(Hesterberg et al.,1995; Li etal.,1999; 

Winter et al.,2000; Schumm et al., 2000; El Hamdouni et 
al., 2000; Guccione et al.,2001; Grant, 2002; Wisniewski 
and Pazzaglia,2002; Chen et al.,2003; Snyder et al.,2003;  
Stokes and  Mather,2003; Garcia-Melendez et al,2003; 
Garcia et al.,2003; Viseras et al.,2003; Schoorl et 

al.,2003)���
�ŶǀƠƯ�ƽŚƷŹřżŝř�Żř�źĮƿŵ�ƾƨƿ���ŻřŶƳř�ƮƄģ�ƽŚƷ�ƵŶƿŶě�ƾƟźƘƯ�ƹ�ƾƿŚſŚƴƃ�Źŵ

�ƵŚĭŶƿŵ�Żř� �ƾŤųŚſ�ƲǀƯŻ�ƾſŚƴƃ�ŢŴƿŹ�ƲǀƯŻŢſř�ƾƟřźĭƺěƺţ�ƽŚƸƬǀƬŰţ��
ŝ�ƩŚƘƟ�ƽŚƸƬƀĭ�ƆǀŴƄţ�Źŵ�ŶƴưƃŻŹř�ŹŚǀƀŝ�ƾƿŚƸŴƳźſ�ŚƸƬǀƬŰţ�Ʋƿř�ƶ�Ţſŵ

ƾƯ�ŶƴƷŵ�Goudie,2004�� ƹ�ŚŝƾƯ� ŚƸƳō���ƽƺĮƫř� ƂƿŚưƳ� źŝ� ƵƹǈƗ� Ʊřƺţ
źƟ� ƶƧ� �ŻřŶƳř� ƮƄģ� ƾƯƺưƗřŵ� ƽŚƷŶƴƿ�ƪƯŚƃ� řŹ� ŽŚǀƤƯ� īŹżŝ� ƾƨǀƯŚƴƿ

ƾƯ�ƵŶƿŶě� �ŵƺƃ�Ư�ƾƬŰƯ�ƽŚƷŶƴƳŚ�ƽŚƸŤǀƫŚƘƟ�ƾŤųŚſ�ƲǀƯŻ�řŹ�ŽŚǀƤƯ�ƎſƺŤƯ�
ŵřŵ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ�żǀƳ��Molin et al.,2002�� 

 
ŚƸƬƀĭ�ƾſŚƴƃ�ƶƳƺĭ���

�ƽŚƸŤǀƫŚƘƟ�ŵŹƺƯ�Źŵ�šŚƗǈƏř�ƱƹżƟřŻƹŹ�ƂƿřżƟřƾŤųŚſ�ƲǀƯŻ�źŤƸŝ�ƥŹŵ�ƶŝ�
šřźŧř�ƵźųǇŚŝ�ƹ�Ʊō�ŵŚŬƿř�ƪƿǇŵ��ƪƀĭ�ƾƳŚƿŚƃ�ƦưƧ�ŻřŶƳř�ƮƄģ�Źŵ�Ʊō�

Ţſř� ƵŵźƧ� �Śū� Źŵƿƾ�ƶŰƠƇ� ƶƧ��ƹ� ƵŶƃ�ƦƿŵżƳ� ƮƷ� ƶŝ� ƲǀƯŻ� ŠŤſƺě�ƽŚƷ
ŵŹƺųźŝ�ƾƯ�ƭŚưţ� ƶģ� źƷ� šŶƃ� Śŝ� ŚƸĮƴſ� �ŶƴƴƧ��ƵŵźƄƟ� źĮƿŶƨƿ� ƶŝ� źţ

ƾƯ�ŶƳƺƃ� ��ƩŚů�Ʋƿř� ŹŵƵźƧ�Ĭƴſŝ��ƶ�ŮƐſ�Żř�ƽźŤưƧ�ƽŚƌƟ�ƩŚƜƃř�ƽƺſ
ƾƯ� Ƶŵřŵ� ơƺſ� ƲǀƯŻ�ŵƺƃ� �ų�ŢǀƘƋƹ� Ʋƿř� ƶŝ�ƂƴƧřƹ� Źŵ� ŚƸĮƴſ�ƵŶƃ� ŵź�

Śě�Śƿ�ǇŚŝ�ƶŝ�ƵŵŹřƹ�ŹŚƄƟ�źŧř�Źŵ�Śƿ�ƹ�ƵŶƿżƜƫ��ƵŵŹƺų�Ʋǀģ��ƵŶǀưųǀƿ�ŢƧźů�Ʋ
ƾƯ�ŶƴƴƧ� �Śū� Źŵƿƾ�ƶŰƠƇ� ƶƧ�ƾƯ� Źƹŵ� źĮƿŶưƷ� Żř� ŚƷ��ƲǀƯŻ� ŠŤſƺě� ƹ� ŶƳƺƃ

ƾƯ�ƶŝźŬţ�řŹ�ƾĭŶƃŻŚŝ�ŻŚƟ�Ʀƿ�ŶƴƧ�ƶŰƠƇ�ƹ�Ţſř�ƾƄƄƧ�ƕƺƳ�Żř�ŹŚƄƟ���ŚƷ
ƃŹƹŵ� ƶŝ� ƪƿŚưţººƿŶưƷ� Żř� ƱŶººƳŹřŵ� řŹ� źĮººŶ� �ƴŧř� ŹŵººƽŚưƗ� Ʋƿř�ººƪ��

ưŤůřººưƗ�ǇŚººǀƟźƏ�ƶŝ�ƂƄƧ�ƪººŝ��Ʋ�ƶƴƧřƹ�ŠƬǀſƹººƴſ�Ƃººŝ�ŚƸĮ�ƶƇºº�šŹƺ
ƥŻŚƳ�Ƨ� ƹ� ƾĭŶƃºƷŚºŴƋ� Ƃºº� ŢƯŚƴſººĬ�ƧººƵźŞū�ººƃ� Ʊřźºººŵƺ�

(Ziegler & Cloetingh, 2004)Ʋƿř� źǀƛ� Źŵ� ƹ��šŹƺƇ��ŚƸĮƴſ�
ƾƯ�ƾƯ�Ʋǀģ� Śƿ� ƹ�Ŷƴƴƨƃ�ŶƳŹƺų� �ŚƷŚū� Źŵƿƾ��ŹŚƴƧ� Źŵ�ƽŻřƺƯ�ƽŚƸƬƀĭ� ƶƧ

ƣ� źĮƿŶưƷƶŤƟźĭ� Źřź�ŶƳř��ƪƀĭ�ƍƺƐų�Ʋǀŝ� Źŵ� Ɩƣřƹ�ƽŚƸƴǀƯŻ� Żř�ƾƿŚƸƧƺƬŝ�
ƾƯ�ƹźƟ�ŚƷŚū�Źŵ�ƵźųǇŚŝ�ƹ�ŶƴƴǀƄƳƿƾ�ŰƠƇ�ƶƧƶ�ŚƷƾƯ�ƮƷ�ŹŚƴƧ�Źŵ���Śƿ�ƹ�ŶƳżƜƫ
ŚƷŚūƿƾ�ƾƯ�ƪưƗ�ƾƤƟř�ŢƸū�Źŵ��ƲǀƯŻ�ŠŤſƺě�źƿŻ�ƩŚƘƟ�ƽŚƷƹźǀƳ�ƶƧ�ŶƴƴƧ���

�ƕƺƳ�Żř�ŹŚƄƟŹŸĭřźţ�Transverse�ƾƯ��ŶƃŚŝ���

ƬƀĭƸřŹ� Ś�ĭ� ƶŝ�ŢǀƫŚƘƟźƔƳŻřƹ� ƩŚƘƟ� ƽŚƸƬƀŚƳƾƯ� ƮǀƀƤţ� ƩŚƘƟ�ŶƴƴƧ.��ƩŚů� Źŵ
źƋŚů�ĢǀƷ Żř�ƾƠƿźƘţ�ƶƳƺĭ��ƩŚƘƟ�ƪƀĭ�ŶƃŚŝ�ƶŤƃřŵ�ƾƳŚƸū�ŢǀƘƯŚū�ƶƧ��ƹ

�ŢųŚƴƃřŹ�ƩŚƘƟ�ƽŚƸƬƀĭ�Ʊō�ŽŚſř�źŝ�ƱřƺŤŝ�ƶƧ�ƾƿŚƷŹŚǀƘƯ�ƹ�ƩƺƇř�ƲǀƴĤưƷ
�ƹƵŵŹƽŶƴŝ�ŵźƧ�Ţſř�ƵŶƄƳ�ƶŗřŹř����ƵŹŚģ�ƲƿřźŝŚƴŝ��ƞƬŤŴƯ�šřźƔƳ�ƱŚǀŝ�żū�ƽř

�ƖŝŚƴƯ�Źŵ� ƵŶƃ�ƶŗřŹřŢƀǀƳ�ƱƺĭŚƳƺĭ� �Ɩƣřƹ� Źŵ��Śƿō�ƶƧ�ƩřŒſ�Ʋƿř�ƶŝ�ŲſŚě� �
�ƞƿŹŚƘţ�ƪǀƫŵ�ƲǀưƷ�ƶŝ�ƹ�Ţſř�ƪƨƄƯ�žŝ�ƽŹŚƧ� �ƶƳ� Śƿ�Ţſř�ƩŚƘƟ�ƾƬƀĭ
��źƔƳ�ŵŹƺƯ�ƝřŶƷř�żǀƳƹ�ŵřźƟř�ŠƤǀƬſ�ƶŝ�ƶŤƀŝ��ƩŚƘƟ�ƽŚƸƬƀĭ�ŵŹƺƯ�Źŵ�ƾƠƬŤŴƯ

Ţſř�ƵŶƃ�ƶŗřŹř(Dehandschutter's,2001)�������
Slemmons & McKinney (1977)Źźŝ�Żř�žě� �ƶƫŚƤƯ�ƾſ��ŵŶƘŤƯ�ƽŚƷ

ƾƯ�ƾƿŚƸƬƀĭ� řŹ�ƩŚƘƟ�ƪƀĭ��ŚƸƬƀĭ�ŢǀƫŚƘƟ�ŵŹƺƯ�Źŵ��ƮƿĥŹ�Źŵ�ƶƧ�ƶƧ�ŶƴƳřŵ
ŢųŚſ�ƲǀƯŻƵŻźƫ���ƵŶƴƿō�Źŵ�ŚƸƳō�ŢƧźů�ƩŚưŤůř�ƹ�ƶŤƃřŵ�ƾţŚƧźů�ƾƬƘƟ�ƽř

ŵŹřŵ�ŵƺūƹ�żǀƳ� �Ʋěřĥ�ƩŚƘƟ�ƽŚƸƬƀĭ�ƾţŚƤǀƤŰţ�Ƶƹźĭ (RFAFJ)�ƞƿźƘţ�żǀƳ
Ţſř�ƵŵźƧ�ƶŗřŹř�ƩŚƘƟ�ƽŚƸƬƀĭ�Żř�ƾƸŝŚƄƯ�� 

Panizza & Castaldini(1987)�ƹ�ƩŚƘƟ�ƽŚƸƬƀĭ�ŠŤſŵ�ƹŵ�ƶŝ� řŹ� ŚƸƬƀĭ�
ƵŵźƧ�ƮǀƀƤţ�ŢǀƫŚƘƟ�ŶƘŤƀƯ�ƽŚƸƬƀĭ�ŶƳř��ƤƤŰƯ�Ʋƿř�ƞƿźƘţ�ŹŵŚƱ��ƩŚƘƟ�ƪƀĭ�

ŝŚū� Ʊō� Źŵ� ƶƧ�Ţſř�ƾƬƀĭ� ƶ� Źŵ�ƾţřźǀǀƜţ� Śƿ� ƹ� ŚƸĮƴſ� Źŵ�ƾƿŚū�ƽŚƸƬƨƃ
ƾſŚƴƃ�ŢŴƿŹ�ƲǀƯŻ��Źřŵ�ƾƴƘƯ�ŵƺƃ�ƵŶƷŚƄƯŢǀƫŚƘƟ�ŶƘŤƀƯ�ƪƀĭ�ƹ���ƾƬƀĭ�

ƴſ�Źŵ�ƶƧ�Ţſř�ƹ�ŚƸĮƾſŚƴƃ�ŢŴƿŹ�ƲǀƯŻ�ƽŚƸƬƨƃŝŚū�Źřŵ�ƾƴƘƯ��ƶ�Śƿ�ƾƿŚū
ƾưƳ� ƵŶƿŵ�ƽźǀǀƜţ�ŵƺƃ� �� Śƿ�ƹ� ŚƸĮƴſ�Żř�ŹƺƔƴƯ� ŚŬƴƿř� ŹŵƽŚƸƬƨƃ��Źřŵ�ƾƴƘƯ�

�Źřźƣ� ƵŵŚƠŤſř� ŵŹƺƯ� ŢųŚſ� ƲǀƯŻƺƳ� ƽŚƸǀŝŚƿŻŹř� Źŵ� ƶƧ� ŶƴŤƀƷ� ƾƿŚƸƳō
ƾƯ�ŶƳźǀĭ� 

ƽŶƴŝ�ƮǀƀƤţ���Ǝſƺţ�ƵŶƃ�ƶŗřŹřKeller & Pinter(1996)�Ƴǀ�ŵƺų�ƕƺƳ�Źŵ�ż
ƪŝŚƣŢſř� ƶūƺţ���ƩƹŶūÎ���ƵŻŚţ��źŝ� ŚƸƬƀĭ�ŢǀƫŚƘƟ� ŵŹƺƯ� Źŵ�ƂƃƺƧ�Ʋƿźţ

� ƶƴƿźƿŵ� ƽŚƸƃŻźƫ� ŠƿŚěƎſƺţŝ� ƽŶƴưƄƳřŵ�� ƶƭŚƳ Machette(2000) �ƭŚŬƳř
ƵŶƃ�ŽŚſř� źŝ� �ŚƸƬƀĭ�ŢǀƫŚƘƟ� ŵŹƺƯ� Źŵ� řŹ� ŵƺų� ƽŶƴŝ� ƮǀƀƤţ� ƽƹ�Ţſř�

� ƽŹřŸĭ� ƶƿŚě� ƢƬƐƯ� ƾƳŚƯŻ�ŽŚǀƤƯźƧŢſř� Ƶŵ��ŝŚū� źĭř� ƶ�ŵřŶŤƯř� Źŵ� ƾƿŚū
�Źŵ�ƪƀĭÎÍÍÍÍŚſ�ŶƃŚŝ�ƵŵŚŤƟř�ơŚƠţř�ƶŤƃŸĭ�Ʃ��ƲſƺƫƺƷ�Źŵ�ƩŚƘƟ�ƪƀĭ�ƭŚƳ��

�ƱřŶŝƵŵřŵƾƯ��ŵƺƃ� � Źŵ�ƶƧ�ƾƬƀĭÎÐÍÍÍÍŝŚū�ƶŤƃŸĭ�ƩŚſ��ƶ�ƶŤƃřŵ�ƾƿŚū
ŶƃŚŝ�Ţſř�ƝƹźƘƯ� ƾƿǇŚŝ� źƳźţřƺƧ� Źŵ� ƩŚƘƟ� ƪƀĭ� ƶŝ�� �ŝŚūźĭř� ƹ� ƶ�ƾƿŚū

�ƶŝ�ƍƺŝźƯÓ�Î��ŵƺų�ƶŝ�źƳźţřƺƧ�Źŵ�ƩŚƘƟ�ƪƀĭ�ƭŚƳ�ŶƃŚŝ�ƶŤƃŸĭ�ƩŚſ�ƱƺǀƬǀƯ�
ƾƯ�ŵźǀĭ���

Ɵ� ƪƀĭ�ƾſƺƳŐƯŚƳ� šŚůǈƐƇř� � ƶƬưū� Żř� ƵƺƤƫŚŝ� ƩŚƘƟ� ƪƀĭ� ƹ� ƪƘƠƫŚŝ� ƩŚƘ
� źƐų� ŵŹƹōźŝ� ƶŝ� ƍƺŝźƯ�šŚƘƫŚƐƯ� Źŵ� ƶƧ�ŶƴŤƀƷƱō� Żř� ƵŻźƫ�ƲǀƯŻ�ƵŵŚƠŤſř�

ƾƯ�ŵƺƃ�ŚƸƳō� ŵŹƺƯ� Źŵ�ƞƬŤŴƯ�ƽŚƸƳŚƯŻŚſ�ƝźƏ� Żř�ƾƠƬŤŴƯ�ƽŚƷźǀƀƠţ� ƹ�
Ţſř� ƶŤƟźĭ� šŹƺƇ(Dehandschutter's,2001)���ƱƺǀƀǀưƧ� ƞƿźƘţ

ƽŹřŸĭ� ƱƺƳŚƣŰŤƯ� šǇŚƿř�ŚƨƿźƯō� şŶ��ƾƿŚƸƬƀĭ� �ƵƺƤƫŚŝ� ƩŚƘƟ� ƽŚƸƬƀĭ� Żř
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Ʀƿ�ƶƧ�Ţſř��Źŵ�ŹŚŝÒÍÍÍÍ�Źŵ�ŹŚŝ�ƲƿŶƴģ�Śƿ�ƹ�ƶŤƃŸĭ�ƩŚſ�ÒÍÍÍÍÍ�ƩŚſ��
ŝŚū� ƶŤƃŸĭ� ƶƵŶƃ� Śū�ŶƳř�ƾƫŚů� Źŵ���ƕƺƳ� Ʋƿř� Żř� ŚƸƳŚƯŻŚſ� źĮƿŵ� źǀƀƠţ� ƶƧ

ŝŚū� ƩŚưŤůř� ƵŶƴƿō� Źŵ� ƶƧ�Ţſř� ƾƿŚƸƬƀĭ� �ŚƸƬƀĭ� ƶ�ŵƺūƹ� ŚƸƳō� Źŵ� ƾƿŚū
ŵŹřŵ� �ǀƫŚƧ� ŢƫŚƿř� ƽŹřŶƳŚƯźƟŚǀƳźƠ�ŝ� řŹ� ƵƺƤƫŚŝ� ƩŚƘƟ� ƽŚƸƬƀĭ�� ƶ�šŹƺƇ

ƾƯ�ƞƿźƘţ� ƾƿŚƸƬƀĭ�ŝŚū� Śŝ� źƳźţřƺƧ� ƩƺƏ� Źŵ� ƶƧ� ŶƴƧ� ƶŚūƿ�ƶŝ� źŬƴƯ�ƽŚƸǀ
Ƶŵƺŝ�ƵřźưƷ��ƲǀƯŻ�ƾĮŤŴǀƀĭ�ƾƫŚů�Źŵ���ŶƳř��ƞƿŹŚƘţ�Źŵ�ƶƧ�ŚƸƳŚƯŻŚſ�źĮƿŵ�

ŝ� ŚƸƬƀĭ� ƕƺƳ� Ʋƿř� ƶ� ƮƿĥŹ� Źŵ� ŢǀƫŚƘƟ� ƩŚưŤůř� ƶƧ� �ƾƿŚƸƬƀĭ� ƱřƺƴƗ�ƲǀƯŻ
ŢųŚſƾƯ�ŹŚƔŤƳř� ŚƸƳō�Żř�ƾƬƘƟ��ĢǀƷ�źƋŚů�ƩŚů�Źŵ�ƾƫƹ�ŵƹŹ��ƾŤǀƫŚƘƟ�ƶƳƺĭ

ƾƯ�ƶŤųŚƴƃ�ŶƳŹřŶƳ�ŶƳƺƃ .(Machette,2000)  

ǀƀŝ�ººǀƯŻ� Żř� ƽŹŚººƴƃ� ƲººſŚººƤŤƘƯ� ƱŚººƳŶººƾƯ� ƾƬºƀĭ� ƶŝ� � Ŷ�ţºº�ƩŚºƘƟ� Ʊřƺ
ƫƺƷ�şŹƹŵ�Źŵ� ƶƧ�ŢƠĭººƲſƺ �Keller & Pinter, 1996� �ųřƹř� Śƿ� ƹºº�ź

ŤƀǀƬěººſƺººƲſƺƫƺƷ� ƹ� Ʋ(Slemmons and McKinney,1977; 

Galadini et al.,2001)��ŶƃŚŝ� ƶŤƟźĭ�šŹƺƇ�Ʊō� Źŵ�ƾţŚƧźů� ��źƔƳ� Żř
źƳźţřƺƧ� şŹƹŵ� �ƾſŚƴƃ�ƲǀƯŻ�ÓÒ�ÎƶŤƃŸĭ�ƩŚſ�ƱƺǀƬǀƯ�� ��ƽŹƹŵ� ŵŚƿŻ�ƱŚƯŻ

�ƪƨƃ� ƵŹƹŵ� ƲǀưƷ�ƾƏ� Źŵ� ŚƯ�ƝřźƏř� ƽŚƷŻřŶƳř� ƮƄģ� Żř� ƽŹŚǀƀŝ� ƹ�ŢƀǀƳ
ƶŤƟźĭ�ŶƳř� �ƵŹƹŵ�Ʋƿř�ƾƏ�Źŵ�ƶƧ�ƾƬƀĭ�źƷ�źƳźţřƺƧ���ƶŝ�ŶƃŚŝ�ƶŤƃřŵ�ƥźŰţ

ŚƘƟ�ƪƀĭŢſř�ƝƹźƘƯ� ƵƺƤƫŚŝ�Ʃ��ƶƳƺĭ�ĢǀƷ�źƳźţřƺƧ�şŹƹŵ�Źŵ� ƶƧ�ƾƿŚƸƬƀĭ
ŶƴƯƺſƺƯ� ƩŚƘƟŚƳ� ƪƀĭ� ƶŝ� ƶŤƃřŶƳ� ƾŤǀƫŚƘƟ�ƩƹŶūÎ� ���ƲǀƯŻ� Żř� źĮƿŵ� ƾųźŝ

ƾƯ�ƾƤƬţ�ƩŚƘƟ� řŹ�ƾƬƀĭ�ƱŚſŚƴƃ��ƾŤųŚſ�ƲǀƯŻ�ƮƿĥŹ�ƾƗƺƳ�ŚƸƳō�Źŵ�ƶƧ�ŶƴƴƧ
� ƩŚƘƟ�ƵŶƿŶě� ŢǀƫŚƘƟ� ŽŚſř� źŝ� ƮƿĥŹ� Ʋƿř��ŶƴƳŚƯ� ƾƨǀƯŚƴƿŵƺŗĥ� ƽŚƷ

ǀƯŻººƲ�ƵŻźƫ��ŚƷƾƯ�ƞƿźƘţ� Ƶźǀƛ� ƹ� ƾŤųŚſ� ƲǀƯŻ�ŢǀƫŚƘƟ� �Ɓżų��ŵƺƃ� ��Źŵ
ūººƿźººǀƯŻƺƳ� �ŽŚſř� ƲǀưƷ� źŝ� ƹ� Ţſř� ƱŚººſ� ƲººųŚºº�ƽŚƸŤǀƫŚƘƟ� ƶŝ� řŹ� Ţ

ƲǀƯŻ�ſººŤųŚººƾƯ� ƾ�ƴƿƺĭººƲǀƯŻ� ƮƿĥŹ� Źŵ� ƶƧ� Ŷ�ſººųŚºº�ƩŚƘƟ� �ƾƳƺƴƧ� Ţ
ƴŤƀƷººŶ (Dehandschutter's,2001)���ƱƺĭŚƳƺĭ�ŚƸƬƀĭ�żǀƳ�ƵŻřŶƳř�źƔƳ�Żř
ŶƴŤƀƷ� �ō� Żř� ƾųźŝ�ƵŚţƺƧ�ƾųźŝ� ƹ� ƶŤƃřŵ� ƩƺƏ� ŚƷźŤƯƺƬǀƧ�Ţſř� ƲƨưƯ� ŚƸƳ
ŶƴƃŚŝ� 

�Ţſř�ƩŚƘƟ�ƾƬƀĭ�ƺƄǀƯ�ƾƫŚưƃ�ƪƀĭŚƿō��
� ƱřŹŚƨưƷ� ƹ� ƱŚƿŶſř�ÎÐÔÐ� ��ƲǀƯŻ� ƪƯŚƨţ� ŵŹƺƯ� Źŵ� ŵƺų� ƽŚƸƬǀƬŰţ� Źŵ

�ƵŹŚƃř�ƲǀƳŵŚſŚě�ƾƿřżƷƺƧ�ŻŚƟ�šřźŧř�ƶŝ�ƶƤƐƴƯ�ƾſŚƴƃźƧƵŵ�������ƾƳŚųźƠƘū�ƹ�ŶƳř
�ÎÐÔÑ��ƶƳŚųŵƹŹ�ŠƨŞƃ�šǇƺŰţ�ŤǀƫŚƘƟ�ƹ�ƽř�ƽŚƸƾŤųŚſ�ƲǀƯŻ�ƩƺƈŰƯ� řŹ�

ƾƯ� ƾƿřżƷƺƧ� ŻŚƟ� ƲǀưƷ��ƾƬƯŚƨţ� źǀſ� ƶŝ� ƱŶǀƄŴŝ� ƱŚƿŚě� ƩŚů� Źŵ� ƶƧ� ŶƳřŵ
ƶƋƺů�� ƶƤƐƴƯ� ƾŝƺſŹ� ƽŚƷŢſř� �ƱřŹŚƨưƷ� ƹ� ƾƯŚƀů�ÎÐÔÒ� ��ŵƺūƹ

�ƾƬƀĭ�ƽŚƷŻřźƟřŹŚƨƃō�ƾƳřŶƴģ�ƽŹŚƨŤſŵ� řŹ� ŚƸƳō� ƾƄƿŚſźƟ� ƪƯřƺƗ� ƶƧ� �
ƵŵźƨƳ�ŝŚū��ŶƳř�ƶƶƳŚųŵƹŹ�ŵźĮŤſřŹ�ƾƿŚū�ƶƷřźŝō�ƹ�ŚƷ��ŚƷ�ƺūƹ�ƾƿŚƸŤƀƄƳƹźƟ�ŵ

ƮƸƯ�ƶưƷ�Żř�ƹ�ƪƀĭ�ŵřŶŤƯř�Źŵ��ŶƳŻŚſ�ƱŶƃ�ƵŶƳřŹ��źţűźſ�ƾƿǇŚŝ���šŚŝƺſŹ
ƲſƺǀƯ���ƽźƳźţřƺƧ�ƾƳŚƄƠƄţō�ƽŚƸĮƴſ�ƽƹŹ�źŝ�Źŵ�źƟřżĭ�įŚŤſƹŹ�ƪŰƯ�Źŵ

Ưǀ�įźŤųŚŝ�ƺƄƾƯ�ƺƄǀƯ�ƾƫŚưƃ�ƪƀĭ�Ʊŵƺŝ�ƩŚƘƟ�źŝ�Ʃřŵ�řŹ�ŶƴƳřŵ���ƪƨƃÎ���ƶŝ

ƱŚƄƿř� şŶǀƤƗ�ƺƧ�ƪƀĭ�Ʋƿř�ŢǀƫŚƘƟ�Ʋƿźųō�ƱŚƯŻ� ƶģźĭř��Ţſř� źƳźţřŚƯř�ƶŝ�
ƾƯ�źƔƳ�Ʊřƺū�ŹŚǀƀŝ� ƺƄǀƯ�ƾƫŚưƃ�ƪƀĭ�šŚƧźů�ŶſŹ�ŶƃŚŝ� � ƮƷ�Ʋƿř� Żř� źţ��

�ƵŶƳŹŚĮƳ�Ǝſƺţ�ƵŶƃ�ƭŚŬƳř�šŚƘƫŚƐƯ�ÎÐÔÖ��ÎÐÕÍ�ƹ�ÎÐÕÎś�ƹ�ƞƫř����Źŵ
�ŶƷřƺƃ�ŵƺūƹ�źĮƳŚƄƳ�żǀƳ�ƶƘƫŚƐƯ�ŵŹƺƯ�ŠƤƐƴƯ�Żř�ƾƿŚƸŤưƀƣƾŤŴƿŹ�ƲǀƯŻ�Ʃřŵ�

� ƽŚƸŤǀƫŚƘƟźŝƾŤųŚſ� ƲǀƯŻƾƯ� ƶƤƐƴƯ� Źŵ� Ʊřƺū��ƶƧ� ŶƃŚŝ�ŹŚŧō� Ʋƿř� şŶưƗ�
ƶŤƟźĭ�Źřźƣ�ƺƄǀƯ�ƾƫŚưƃ�ƪƀĭ�šŹƹŚŬƯ�Śƿ�ƹ�ŵřŶŤƯřŹŵ�ŶƳř���

ŝ��ƺƄǀƯ�ƾƫŚưƃ�ƪƀĭ�ƶƮƸƯ�ƱřƺƴƗ��ŢƸū�Źŵ��ƺƄǀƯ�ƾƫŚưƃ�ŠƴƯřŵ�ƪƀĭ�Ʋƿźţ
ƽŹƹŚų�� ƵŶƃ� ƵŶǀƄƧ�ƽźŤųŚŝ� �ƹ�ŹŚƧƹŻŚſ�šŹƺƇ� ƶŝ� ǇŚưŤůř� Ʊō� ƾƬƧ�

ŤſřŹ� ƾƤƟř� ŠƠƫŒƯ� ƹ� ƾĭŶƳřŹ� ŠƠƫŒƯ� ƽřŹřŵ� ƶƧ� Ţſř� żƜƫ� śŹƺƯŵźĮ�
ƾƯ�ŶƃŚŝ��ƪƨƃç����
��

ƢǀƤŰţ�ƁƹŹ��
ƾƯ�řŹ�ƪƀĭ�ŢǀƫŚƘƟ��Żř�ƱřƺţƵřŹ��ƾſŚƴƃ�ƲǀƯŻ��ƾŴƿŹŚţ�ŶƷřƺƃ�ƾſŹźŝ��ƲǀƯŻ

ƾſŚƴƃ� ŢŴƿŹ�ƹ� ƾƨƿżǀƟƺŗĥ� �� ƾưǀƃƺŗĥ� �ƽŻŵƺŗĥ� �ƾŤųŚƴƃ� ƵŻźƫ� �
�ƲǀǀƘţ�ƾƳŚƄƠƄţōźƧŵ(Goudie,2004)��ĢǀƷ�ƶƨƴƿř�ƶŝ�ƶūƺţ�Śŝ��ƽŹŚŧō�ƶƳƺĭ

ƶƫżƫŻ� Żř�ŝ� �ƶƤƐƴƯ� ŠŤƃŸĭ�ƽŚƷ�ƶ� Źŵ� żūÕÕŽźŤſŵ� Źŵ�źǀųř�ƩŚſ��ƹ�ŢƀǀƳ�
� ƹ�ƾſŚƴƃ�ƲǀƯŻ�ŶƷřƺƃ� ƶŝ� ŚƸƴţ� �ƢǀƤŰţ�ƝřŶƷř� ƶŝ�ŢƿŚƴƗ� Śŝ�ƲǀƴĤưƷ�ƲǀƯŻ

ƾſŚƴƃ�ŢŴƿŹ�ƶƤƐƴƯ�ƵŶƴƀŝŢſř�ƵŶƃ����
�ƽŚƸǀĭĦƿƹ�Śŝ�ƍŚŞţŹř�Źŵ�ƭŻǇ�šŚƗǈƏřƾŬƴſ�ŢŴƿŹ�ƽŚƸƬƨƃ�ƾƟřźĭƺěƺţ�

ſ�ƽŚƷƺĮƫř�ƹ�ƾƳŚŤƀƷƺƧ�ŠƸŞūƶƳŚƯŚ�ƽŚƷƶƳŚųŵƹŹ��ƶƄƤƳ�Żř�ƽř��ƾƟřźĭƺěƺţ�ƽŚƷ
ŽŚǀƤƯ� īŹżŝ�æ�çêååå�ƹ�æ�êååååŽŚǀƤƯ� ƶŝ� ƾſŚƴƃ� ƲǀƯŻ� ŠƄƤƳ� � ƹ�

æ�æååååå�ŝ� ŹźƨƯ�ƾƳřŶǀƯ�ƽŚƷŶƿŵŻŚŝ� ƹ� ƶŢſř� ƵŶƯō�Ţſŵ� ��ƾſŹźŝ�ƽřźŝ
�šŚƘƫŚƐƯ� ŠƴǀƄǀě� �ƺƄǀƯ� ƾƫŚưƃ� ƪƀĭ� Ʊŵƺŝ� ƩŚƘƟ� ŵŹƺƯ� Źŵ� ŵƺūƺƯ� ŶƷřƺƃ
�ƹ�ƽŹƹō�Ɩưū�ƞƬŤŴƯ�ƖŝŚƴƯ� Żř�ƪƀĭ�Ʋƿř�ŢǀƫŚƘƟ� Śŝ�ƍŚŞţŹř� Źŵ� ƵŶƃ�ƭŚŬƳř

�ŹŚƯōƵŻźƫ�ƲǀƯŻ��ƽŚƷƵŵřŵ�űŹ�Źŵ�ÕÕƩŚſ��Żř�źǀųř�ƵŚĮƿŚě�ƵŚĮƄƷƹĦě�ƾŤƳźŤƴƿř�
ŝ�ƶƫżƫŻ�ƾƬƬưƫř�Ʋǀŝ�ƶŶƯō�Ţſŵ���
ƢǀƤŰţ�Ʋƿř� Źŵ�ŝ�ƾƳŚŤƀƷƺƧ�ŠƸŞū�� ƶ�ŵřŶŤƯř� Źŵ� ŵƺūƺƯ�ƽŚƸƷŚĮţźě�šŹƺƇ

ƾƯ�ƞƿźƘţ�ƺƄǀƯ�ƾƫŚưƃ�ƪƀĭ�ŵƺƃ� ���ƾƳŚŤƀƷƺƧ�ŠƸŞū�ƪŗŚƀƯ�ƪǀƬŰţ�ƽřźŝ
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ƆųŚƃ�ŵźŝŹŚƧ�ŢŴƿŹ�ƽŚƷ�ƪƀĭ�ŢǀƫŚƘƟ�ƱřżǀƯ�ƲǀǀƘţ�Źŵ�ƾŬƴſ�ŚƷ�������

��

��ŹŚƸŝÕÒ���ƩŚſ��ƮƷŵżƳŚě�ƵŹŚưƃ����ÒÖ��                                                          ÔÒ ��
 

� Ʊō� ŹřŶƤƯ� źŝŢſř� źŧŒƯ� �ƶƋƺů� Źŵ� ƽźǀĭ� ƵŻřŶƳř� ƪŰƯ� ƲƿřźŝŚƴŝ��ƽŚƷ
ƦģƺƧÒ�ÍƶƋƺů� Źŵ� ƹ� źŤƯƺƬǀƧ���īŹżŝ�ƽŚƷÒ�Í� Śţ�Î�ŠƸŞū�ƽźŤƯƺƬǀƧ�

ƾƯ�ƶŤƟźĭ�źƔƳ�Źŵ�ƾƳŚŤƀƷƺƧ�ŵƺƃ(Ramirez-Harrera 1998)��Ʋƿř�ƪǀƫŵ�
Ʈƿƹźŝ�ŢſŵǇŚŝ�ƝźƏ�ƶŝ�ƾƳŚŤƀƷƺƧ�ŠƸŞū�Żř�ƶģ�źƷ�ƶƧ�Ţſř�ƲƿřźƯř��ƉźƗ�

źŤƀŝƾƯ�ƂƷŚƧ�ƵŹŵ��ŶŝŚƿ��ŤŞƫř�ŢŞƀƳ�źƿŵŚƤƯ�ƶƧ�Ţƃřŵ�źƔƳ�Źŵ�ŶƿŚŝ�ƶVf��Żř�
� żǀƳ�ƽźĮƿŵ�ƪƯřƺƗŶƴƳŚƯ� �żƿźŝō� ŠƋƺů�ŢůŚƀƯ�ƾƷŶŝō�ƹ� ƶƳŚųŵƹŹ�žƴū�

ƾƯ�źǀŧŐţ�żǀƳ�źŤƀŝ�şŶƳŻŚſ�ƽŚƸĮƴſ�ŵźƿŸě���
ƶƄƤƳ� Żř�ŢŞƀƳ� Ʋƿř� ŠŞſŚŰƯ�ƽřźŝ� ƢǀƤŰţ� Ʋƿř� Źŵ��Śŝ� ƶƤƐƴƯ� ƾƟřźĭƺěƺţ�ƽŚƷ

�ŽŚǀƤƯæ�çêååå�Ţſř�ƵŶƃ�ƵŵŚƠŤſř� �ƶŤƟźĭ�źƔƳ�Źŵ�ŠƬƇŚƟ�ƹ�ŠƸŞū�Żř� ƵŶƃ�
�ƾƳŚŤƀƷƺƧÒ�ÍŢſř�źŤƯƺƬǀƧ����

� ƩƹŶū� ƭƺſ� ƱƺŤſÐ�ƵŹŵ� ƽřźŝ� ƆųŚƃ� Ʋƿř� şŶƃ� ƶŞſŚŰƯ� źƿŵŚƤƯ���ƽŚƷ
ƶƳŚųŵƹŹ��ƾƯ�ƱŚƄƳřŹ�ƶƤƐƴƯ�ƽŚƷ�ƵŹŵ�Źŵ�Ʊō�źƿŵŚƤƯ�ƶƧ�ŶƷŵ��ƽźŤųŚŝ�ƺƄǀƯ�ƽŚƷ

Ţſř�ƽŹƹŚų�ƺƄǀƯ�Żř� źŤƄǀŝ�ŜţřźƯ� ƶŝ� �ƾƯ�źƔƳ� ƶŝ�Ʋǀƴģ�źƷŚƓ�Źŵ��ƶƧ�ŶſŹ
ƽŚƸŤǀƫŚƘƟ�ŵźƨƬưƗƾŤųŚſ�ƲǀƯŻ��ƽźŤųŚŝ�ƺƄǀƯ�Żř�źţŶƿŶū�ƽŹƹŚų�ƺƄǀƯ�Źŵ�

�ƽŚƸƈųŚƃ�ƶƨǀƫŚů�Źŵ�Ţſř�ƵŵƺŝƾŬƴſ�ŢŴƿŹ�ǇŚŝ�Źŵ�ƵŹŚƃř�ŵŹƺƯ��ŹƺƏ�ƶŝ
ƾŰƿƺƬţ�Żř� źŤưƧ�ƽŹƹŚų� ƺƄǀƯ� Źŵ� ŚƸŤǀƫŚƘƟ� Ʋƿř� ƶƧ� ŶƴŤƃřŵ�ŢƫǇŵ� Ʋƿř� źŝ�

Ƶŵƺŝ�ƽźŤųŚŝ�ƺƄǀƯ�ŶƳř���ƪƯřƺƗ�Źŵ�řŹ�ƾƌƣŚƴţ�Ʋǀƴģ�ŵƺūƹ�ƪǀƫŵ�ŶƿŚŝ�ŚŬƴƿř�Źŵ
ĭ�ŵźƨƬưƗ�Żř�źǀƛ�ƽźĮƿŵ�ƺŬŤƀū�ƺƄǀƯ�ƾƫŚưƃ�ƪƀźƧŵ���

Î�ƽŹƹŚų�ƺƄǀƯ� Źŵ���ƾƫŚưƃ�ƪƀĭ� Żř� źǀƛ�ƽźĮƿŵ�ƾƗźƟ�ƽŚƸƬƀĭ�ŵƺūƹ�
� ƺƄǀƯ�ƪƨƃÎ� ƽŚƸƬƀĭ�F2ƹ�F3��Ʊō� ƩŚưƃ� Źŵ� ƹ� šřŻřƺƯ� ƶŝ� ŚŞƿźƤţ� ƶƧ

Ƶŵřŵ� Źřźƣ� źǀŧŐţ� ŢŰţ� żǀƳ� řŹ� ƽźƳźţřƺƧ�šŚŝƺſŹ� ƾŤů� ƹ� ƵŶƃ� ƵŶǀƄƧ���ŶƳř
ŦƗŚŝŚě�ƿ� ƪƀĭ� ƩŚưƃ� Źŵ�ŽŚſř� ŮƐſ� ƱŶƯō� ƲǀƵŶƃ�ŶƳř� �� ƶŝƺĭƶƳ�ƽř��ƶƧ�

ƶƳŚųŵƹŹ�ƶƴƨƟř�ƍƹźŴƯ�ƶƤƐƴƯ�ƽŚƷ�ƲſƺǀƬě�ƶŝ�ƍƺŝźƯ�ƽŚƷ�Ƭě�ƪƿřƹř�ǀ�ƲſƺŤƀ
ƶƴƨƟř� ƍƹźŴƯƹ� ƵŶƿźŝ� řŹ�Śě� Źŵ� řŹ� ƽŶƿŶū� ƽŚƷƿ�ŵŚŬƿř� ŚƸƳō� Ţſŵ� Ʋǀ

źƧƵŵ�ŶƳř��ŤųŚſ�ŹŚƶƴƨƟř�ƍƹźŴƯ��ƱŚƯř�Źŵ�ŚƸŤǀƫŚƘƟ�Ʋƿř�Żř�żǀƳ�ƶƤƐƴƯ�Ʊřƺū�ƽŚƷ
Ţſř�ƵŵƺŞƳ���ƽŹŚŤŴƯÎÐÕÎś�ƹ�ƞƫř���Ƭƀĭ�Ʋƿř�ŵźƨƬưƗ�ŚƸŚě�Źŵƿ�Ţſŵ�Ʋǀ

ƺƄǀƯ� ƾƫŚưƃ�ƪƀĭ�ƵŹƹŵ� Źŵ�ŽŚſř� ŮƐſ� ŹźƨƯ�ŢƟř�ƽřźŝ� řŹ� ƶƴǀƯŻ���ƽŚƷ
ƶƳŚųŵƹŹ�řŸƫ�ƹ�ƵŵŹƹō�ƮƷřźƟ�ƾſŚƴƃ�ƲǀƯŻ�źǀųř��ŚƷŚƷŹŚŝ�ƢưƗ�ƶŝ�řŹ�ŵƺų�źŤƀŝ�

Ƶŵźŝ�� ŵƺūƹ� ƶƧ� ŶƳřƶƳŚĭŵŚě�ƽŚƷƞƬŤŴƯ� Ʋǀƴſ� Śŝ� ƾŤƟźŝō��ƳŚƄƳ�ºººººº�Ʋƿř� źĮ
�ƶƬŘƀƯ�Ţſř��ƪƨƃì�ƹí�����

Ï�ŵǇŚŝ� şŶƳŻŚſ� ƽŚƸĮƴſ��ƪƯřƺƗ� ƹ� Ƶŵƺŝ� ƭƹŚƤƯ� ƺƄǀƯ� ƾƫŚưƃ� ƪƀĭ� Ţſ
ƵŹŵ� Ʋǀŝ� ƽŚƸǀĮŤƀūźŝ� ƲŤƃřŵźŝ� ƱŚǀƯŻř� ƽřźŝ� ƾưƧ� ƾƿŚƳřƺţ� ƾƄƿŚſźƟ��ƽř

ƶŤƃřŵ�ŶƳř�ƶƳŚųŵƹŹ� řŸƫ���ƶŝ� řŹ� ŵƺų�źŤƀŝ�ƾƬƇř� ŠƷřźŝōźǀƀƯ�ƱŚưƷ�Źŵ�ƎƤƟ� ŚƷ
Ƶŵźŝ�ƢưƗ�ŶƳř���

ƶŝŚƄƯ� ƾƘƋƹ� ƽŚģ� ƵźǀŬƳŻ� ŠƳŚųŵƹŹ� şŹŵ� Źŵ� ŚƸƴţ� ƽźŤųŚŝ� ƺƄǀƯ� Źŵ�
ƶƳŚųŵƹŹ�� ƺƄǀƯ� ƽŚƷƾƯ� ƵŶƿŵ� ƽŹƹŚų��ƦģƺƧ� ƪƀĭ�Ʀƿ� ŵƺūƹ� ƹ� ŵƺƃ
ŝ�ƾƗźƟ� ƶƱō�ƩŚưƃ� Źŵ�ƺƄǀƯ�ƾƫŚưƃ�ƪƀĭ�šřŻřƺƯ��ƪƨƃÎ� ��ƵŶƃ�ŜūƺƯ

�ŵƺų�źŤƀŝ�ƹ�ƵŶƿźŝ�řŹ�ŵƺų�ƾưƿŶƣ�ŠƴƨƟř�ƍƹźŴƯ��ŹƺƧŸƯ�ŠƳŚųŵƹŹ�Śţ�Ţſř
ŵźŞŝ�ƢưƗ�ƶŝ� ƶƤƐƴƯ�šŚŝƺſŹ�ƱŚǀƯ�Źŵ� řŹ� ��ŹŵźĮƿŵƶƋƺů��ƶƳŚųŵƹŹ� �ŚƷ��ƽŚƷ

ŝ�ƶƤƐƴƯ�ƶ�ƪǀƫŵƾſŚƴƃ�Ĭƴſ�ƭƹŚƤƯŚƳ��ƢưƗ�ƶŝ�řŹ�ŵƺų�źŤƀŝ�ƾƳŚŤƀƷƺƧ�ƶƸŞū
Ƶŵźŝ�Ʋǀŝ� ƽŚƸǀĮŤƀūźŝ� Ʊō� Śŝ� ƱŚƯżưƷ� ƹ� ŶƳř�ƵŹŵ��ƪǀƬŰţ� ƽŵƹŶů� Śţ� żǀƳ� ƽř
ƶŤƟŹ�ŶƳř����

ƶƋƺů�ƉźƗ�ƶƋƺů�ŶƴƳŚưƷ�żǀƳ� ƶƘƫŚƐƯ�ŵŹƺƯ� ŠƤƐƴƯ� żƿźŝō�ƽŚƷ��ƢƏŚƴƯ�ƽŚƷ
�ƩŚƘƟƾŤųŚſ�ƲǀƯŻ�Źŵ�źĮƿŵƦƿŹŚŝ�ƾƳŚŤƀƷƺƧ�ŠƸŞū�Źŵ�ŚǀƳŵ�ƢƏŚƴƯ��Ţſř�źţ�

��ƪƨƃè�� 

���
ŹŚƤţ�ƭŶƗżƿźŝō�ŠƋƺů�Ʊ�şŶƃ�ƶŞſŚŰƯ�źƿŵŚƤƯ�AF�ƮŬƴě�ƱƺŤſ�Źŵ�ƶƧ��
�ƩƹŶūÐƾƯ�ƱŚƄƳ� �Ţſř� ƵŶƯō��� Źŵ�ƶƧ�ŶƷŵźŤƄǀŝƶƋƺů���ŹřŶƤƯ�ƶƤƐƴƯ�ƽŚƷ

�Żř�Ƃǀŝ�ƆųŚƃ�ƲƿřêÍƶƋƺů�ƪƿŚưţ� źĮƳŚƄƳ� ƶƧ�Ţſř��ŝ� ŚƷ� ƶ�şŹŚƴƧ�ƝźƏ
� ƶƋƺů� ƾƬƇř� ŠƷřźŝō� ĚģŢſř� �ƶƋƺů� Żř� ƾųźŝ� Źŵ�ŚƷ��Źŵ� ƵĦƿƺŝ�

ƶƋƺů�ŹřŶƤƯ�ƶƧ�ƽźŤųŚŝ�ƺƄǀƯ�ƽŚƷ�Żř�źŤưƧ�ƆųŚƃ�êå��ƾƬƇř�ƪƯŚƗ��Ţſř�
ƶƳŚųŵƹŹ� ƽŚƸƟřźŰƳř� ƹ� ŚƸţŹŚſř� �ŵŚƿŻ� ƩŚưŤůř� ƶŝ��źǀƀƯ� Źŵ� ƶƧ� Ţſř� ƽř

ƶƷřźŝō�ƶƋƺů� ƽŚƷ�ƶƳŚųŵƹŹ� ƹ� Ţſř� ƶŤƟźĭ� šŹƺƇ� ŚƷ��ƶŝ� ǈŞƣ� ƶƧ� ƾƿŚƷ
ƾƯ�Ţƃŵ�ƶŝ�ƶƳŚĭřŶū�šŹƺƇ�ƵŶƃ�ƭŚƛŵř�ƮƷ�Śŝ�źƋŚů�ƩŚů�Źŵ�ŶƳŶǀſŹ�ŶƳř���

��
ƶŬǀŤƳ� ƽźǀĭ��

Ź� źĮƳŚƿŚưƳ� ƲǀƯŻ� ƾƟřźĭƺěƺţ� ƽŚƸŤǀƫŚƘƟ� Ʋǀŝ� ƶƧ� Ţſř� ƾƬŝŚƤŤƯ� Ǝŝřƹ�ƲǀƯŻ
ƾŤųŚſ�ƶƧ��ŦƗŚŝƵŵƺţ�ŢƧźů���ƲǀƯŻ�ŮƐſ�ƽŚƸĮƴſ�ƽřƵŶƃźƟ�ƹ��ř�ƽŚƷŶƴƿ

ƾŤŴƿŹ� ƲǀƯŻ� ƂƿřŹō� ƶƧ� �ƵŹŚŝƹŵ�Żř� ƪƇŚů� ƽŚƸƿŹřƺưƷŚƳ� ƽƹŹ� źŝ� ŵřƺƯ�
� ƽŚƸŤǀƫŚƘƟƾŤųŚſ� ƲǀƯŻŵŹřŵ� ŵƺūƹ� �ŶƳŹřŵ� ƵŶƸƗ� źŝ� řŹ�� ��Źŵ� ƶƧ� ƾţřźǀǀƜţ

ƮƄģ�� ƩŚƘƟ� ŠǀůŚƳ�Ʀƿ� ŻřŶƳřŚſ� ƲǀƯŻƾŤų� ƽŚƸŤǀƫŚƘƟ� źŧř� Źŵ�ƾŤųŚſ� ƲǀƯŻ�
ƾƯ� ơŚƠţř�źƟ� ƾŝŚƿŻŹř� Źŵ� �ŶŤƟřř� ƽŚƷŶƴƿƾŤųŚſ� ƲǀƯŻ�ƹ� ŽŚǀƤƯ� ƦģƺƧ�

�� �ŽŚǀƤƯ�īŹżŝ�ŻřƾƯ�ŹŚưƃ�ƶŝ�ŶƷřƺƃ�Ʋǀƫƹř��Ŷƴƿō��ƾƯ�Ɩƣřƹ�Źŵ��ŢƠĭ�Ʊřƺţ
� źŧř� ƶƧŢųŚſ�ƲǀƯŻ�Żř�ƾƨƿ�ƲƿřźŝŚƴŝ� �Ţſř� ƵŵźŤƀĭ� ŹŚǀƀŝ�ƾƟřźĭƺěƺţ� źŝ�

� ƽźǀĭ� ƵŻřŶƳř� ŶƴưƃŻŹř� ƽŚƷŹřżŝřŚƸƬƨƃƽ� ŻřŶƳř� ƮƄģ�~�ƽŚƸƬǀƬŰţ
ƾƟřźĭƺěƺţ� nŢſř� �ƾƯ� řŹ�ƱŚƨƯř�Ʋƿř�ƢƤŰƯ�ƶŝ� �Źřżŝř�Ʋƿř� Żř� ƵŵŚƠŤſř���Śţ�ŶƷŵ

ƮƄģ�ƾƬƧ�ƽŚưƳŹƹŵ��ƽŚƸŤǀƫŚƘƟ�ŠŬǀŤƳ�ƶƧ��ŻřŶƳřƾŤųŚſ�ƲǀƯŻ�ŽŚǀƤƯ�īŹżŝ�
ƵŶƿŶě�ƹ��Ţſř��ƪƇŚů�ŽŚǀƤƯ�ƎſƺŤƯ�ƽŚƸŤǀƫŚƘƟ�Żř�ƶƧ�ƾƬŰƯ�ƦģƺƧ�ƽŚƷ

ƾƯ�ŶƷŵ�Źřźƣ�ƾſŹźŝ�ƹ�ƶƘƫŚƐƯ�ŵŹƺƯ�řŹ��ŵƺƃ����
ŝ�ŪƿŚŤƳ�ƶ�ƪǀƬŰţ�Żř�ƵŶƯō�Ţſŵ�Ʋƿř�ŠƿŚě�źŝ�ƶƧ��ƶƘƫŚƐƯ�ŵŹƺƯ�ŠƤƐƴƯ�Źŵ�ƎŝřƹŹ

ƶƷřźŝō� ŠƨŞƃ� ƽŚƷƺĮƫř� ƾſŹźŝ� �ƾƟřźĭƺěƺţ� ƽŚƸƿźǀĭ� ƵŻřŶƳř��űźưǀƳ� ƹ� ƽř
ƶƷřźŝō�ƾƫƺƏ��Śţ�źƔƳ�ŵŹƺƯ�ŻřŶƳř�ƮƄģ�ƶƧ�Ţſř�Ʋƿř�Żř�ƾƧŚů��Ţſř�Ƶŵƺŝ�ŚƷ

�ƽŚƸŤǀƫŚƘƟ� Żř� ƽŵŚƿŻ� ŶůƾŤųŚſ�ƲǀƯŻƶƤƐƴƯ��ƀĭ�ŢǀƫŚƘƟ� ƵĦƿƺŝ��ƾƫŚưƃ�ƪ
Ţſř� ƶŤƟźƿŸě� źǀŧŐţ� ƺƄǀƯ� �Ɩǀſƹ�ƾſŚǀƤƯ� Źŵ��źţ�ƮƸƯ��Ʋƿř�ŢǀƫŚƘƟ�ƂƤƳ�Ʋƿźţ
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�ŠƫŚģ�ƽźǀĭ�ƪƨƃ�Źŵ�ƪƀĭƾŤųŚſ�ƲǀƯŻ�ƶŝ��Ţſř�Ƶŵƺŝ�ŶƳźƯ�ƶƳƺĭ�ƽř��ƶƧ�
ŵŹřŵ�ŢƤŝŚƐƯ�ƺƄǀƯ�ƾƫŚưƃ�ƪƀĭ�źǀƀƯ�Śŝ�Ţƃŵ�Ʋƿř�ƾŝƺƴū�ŠǀƃŚů����

�ƽŚƸƈųŚƃ�ƾſŹźŝƾŬƴſ�ŢŴƿŹƾƯ�ƱŚƄƳ��ƶƧ�ŶƷŵ���
Î��ƱřżǀƯ�Ʊŵƺŝ�ŵŚƿŻ�Smf�ƾưƧ�Żř�ƾƧŚů�ƾƸūƹ�Ŷƴģ�ŭƺƐſ�ƽŚƸǀĭĦƿƹ�ƹ�

�ƽŚƸŤǀƫŚƘƟƾŤųŚſ�ƲǀƯŻŢſř�ƪƀĭ�ŵřŶŤƯř�Źŵ����
Ï�ƶƳŚųŵƹŹ�Ŝǀƃ�ƆųŚƃ�ũƹř�ƍŚƤƳ�ŢǀƘƣƺƯ���ƶƬƇŚƟ�Źŵ�ŚƷ��ƪƀĭ�Żř�ŵŚƿŻ�ƽř

�ƂƯřŹō� źĮƳŚƄƳƾŤųŚſ�ƲǀƯŻƾƯ� ƶƤƐƴƯ� Źŵ��ŶƃŚŝ��ƽŚƸƬƀĭ� ŵřŶŤƯř� Źŵ�ƾƫƹ�
� �ƶƤƐƴƯźĮƿŵŶƴƳŚƯ�ƪƀĭ�F2�� ƹ�ƽŹƹŚų� ƺƄǀƯ� ŹŵF4� ƺƄǀƯ� Źŵ�ŤųŚŝºººƽź�

��ƪƨƃÎ�Ʊō�ƶŝ�ƦƿŵżƳ� Śƿ�ƪƀĭ�Ǝųźŝ�ƢŞƐƴƯ�ƆųŚƃ�ũƹř�ƍŚƤƳ� �ř��Ţſ�
�ƽŚƸŤǀƫŚƘƟ�źĮƳŚƄƳźƯř�ƲƿřƾŤųŚſ�ƲǀƯŻŢſŚƸƬƀĭ�Ʋƿř�ŵřŶŤƯřŹŵ�źţŶƿŶū����

Ñ��ƶƳŚųŵƹŹ�Ŝǀƃ�ƆųŚƃ�ƽŚƸųźưǀƳ�Żř�ƾųźŝ�Źŵ�ĭ�źŧř��ƽŚģ�ŹŚŬƬ�Ĭƴſ
ƾſŚƴƃ�Ʋƿř� Żř� ƾţŚƘƫŚƐƯ� Źŵ�Ţſř� ƭŻǇ� ƶƧ�Ţſř� ŵƺƸƄƯ�ƆųŚƃ� Ʋƿř� źŝ�
ƶŝ�Ţſŵŵƺƃ�ƶūƺţ�ŵŹƺƯ�Ʋƿř����

ê��ŜƿźƋ�Ʊŵƺŝ�ƲǀƿŚě�Vf�ƾƯ�řŹ�ƽŹƹŚų�ƺƄǀƯ�Źŵ��ƽŚƸƬƀĭ�ŵźƨƬưƗ�ƶŝ�Ʊřƺţ
ƺƄǀƯ�ƾƫŚưƃ�ƪƀĭ�Śŝ�ƽŻřƺƯ�ƾƗźƟ��ƪƀĭF2ƹ�F3���ƪƨƃÎ���ŹźƨƯ�ŢƟř�ƹ

�ƹ�ŚƸƳō�ŵřŶŤƯř�Źŵ�ŽŚſř�ŮƐſƾſŚƴƃ�Ĭƴſ�ƪƀĭ�ŢſŵǇŚŝ�ƽŚƸĮƴſ�ƭƹŚƤƯ�
ŵřŵ�ŢŞƀƳ�ƺƄǀƯ�ƾƫŚưƃ���

Ó�ƶƋƺů�ƉźƗ��� ƶŝ�ƶƤƐƴƯ� żƿźŝō�ƽŚƷźĮƿŵƶƋƺů���ƩŚƘƟ�ƢƏŚƴƯ�ƽŚƷ�ƲǀƯŻ
ƾŤųŚſŵŹřŵ�ŢƷŚŞƃ��Ʋƿř� Śŝ��ƩŚů�ƶƋƺů� ƪƨƃ� Ʊŵƺŝ� ƵŶǀƄƧ���żƿźŝō� ƽŚƷ

�Bs���Źŵ���ƽźŤųŚŝ�ƺƄǀƯ�ƶŝ�ƮƛŹƾſŚƴƃ�Ĭƴſ�ŢǀƫŚƘƟ�źĮƳŚƄƳ�ŚƸƳō�ƭƹŚƤƯŚƳ�
�źŤƄǀŝŢųŚſ�ƲǀƯŻŢſř�ƺƄǀƯ�Żř�Ţưƀƣ�Ʋƿř�Źŵ���ƪƨƃÏ�� 

Ô�ƶƋƺů�ƱŹŚƤţ�ƭŶƗ�ƆųŚƃ��ƶƋƺů�ƪƿŚưţ�źĮƳŚƄƳ�żƿźŝō�ƽŚƷ�Ʒŝ� Ś�ƶ�ƝźƏ
Ţſř�ƾƬƇř� ŠƷřźŝō�Ěģ� şŹŚƴƧ� ��Źŵ� ƩŚƘƟ�ƂƿřźƟ� żƧźưţ� �źĮƿŵ�šŹŚŞƗ� ƶŝ

ƶƋƺů�ŢſřŹ�ƪůŚſ�ƾƯ�ƱŚƄƳ�řŹ�ŚƷ�ŶƷŵ���
ƾƯ� ƕƺưŬƯ� Źŵ�ƵŶƿŶě� ƾſŹźŝ� ŢƠĭ� Ʊřƺţ�� ƽŚƷƾſŚƴƃ� ŢŴƿŹ� ƲǀƯŻ�ƹ�

�ƞƬŤŴƯ�ƽŚƸƈųŚƃƾŬƴſ�ŢŴƿŹ�ƽŚƸŤǀƫŚƘƟ�Ʊŵƺŝ�ŶƿŶƃ�ƹ�ƩŚƘƟ��ƶƤƐƴƯ�Źŵ�
ƾŤųŚſ�ƲǀƯŻƶŝ�ŢŞƀƳ� řŹ�ƽźŤųŚŝ�ƺƄǀƯ� Źŵ��ƪƀĭ�ŵřŶŤƯř� Źŵ�ƽŹƹŚų�ƺƄǀƯ�

ƾƯ�ŶǀŗŐţ�ƺƄǀƯ�ƾƫŚưƃ��ŵƺūƺƯ�Ʋŗřźƣ�ƹ�ŶƷřƺƃ�ƾƫƹ�ŶƴƴƧŶƴƳŚƯ�ũƹř�ŢǀƘƣƺƯ�
SL� ��Smf���Fmf���Fd�ƹ�Eu�ƾƫƺƣŚƃ�ƶƠƫŒƯ�ŢǀƘƋƹ�źĮƳŚǀŝ�ƾĮưƷ�ƶƧ��

�ƽŚƸƄŞƴūƾŤųŚſ�ƲǀƯŻƲƿř� źĮƳŚƄƳ� �ŶƴŤƀƷ�ƶƤƐƴƯ�ƩŚƘƟ� ƹ�Ʊřƺū�ř��ƶƧ�Ţſ
ƽŚƸŤǀƫŚƘƟ�ƾŤųŚſ�ƲǀƯŻƾĭŶƯōǇŚŝ�ƕƺƳŻř��Ţſŵ���ƮƧ�Źŵ�ƾƿǇŚŝ�źƳźţřƺƧ�Źŵ

Ţſř�ƶŤƟźĮƳ�šŹƺƇ�ƺƄǀƯ�ƾƫŚưƃ�ƪƀĭ�ŵřŶŤƯř� �ŝ�ŪƿŚŤƳ�Ʋƨǀƫ�ƶ�ƵŶƯō�Ţſŵ
Ư� ƾƿŚƸƈųŚƃ� ŻřŶƴƳŚƶƋƺů� ƱŹŚƤţ� ƭŶƗ���ƪǀŞƣ� Żř� ƾƳřŶǀƯ� šřŶƷŚƄƯ� �ŚƷ
ƶƳŚųŵƹŹ� ƝřźŰƳř���ŢſřŹ� Ţưſ� ƶŝ� ƽŹƹŚų� ƺƄǀƯ� Źŵ� ŵƺų� źǀƀƯ� Żř� ŚƷ

ƶƴƨƟř�ƍƹźŴƯ�ƾĭŶƃ�ƾƄŴŝŶƴģ�ŝ� ŚƷ� ƶųŚŝ�ƺƄǀƯ� Źŵ�ƾŞƳŚū�šŹƺƇ�ƹ�ƽźŤ
� ŵƺūƹƶƳŚĭŵŚě�ƽŚƷƶƷřźŝō�ƽźŤųŚŝ� ƖƬƋ� Źŵ�ƾŤƟźŝō����ƪƀĭ�ŢſŵǇŚŝ� Źŵ� ŚƷ

� ƽŚƸŤǀƫŚƘƟ� źĮƳŚƄƳƾŤųŚſ� ƲǀƯŻ� ƕƺƳ� Żř�ŜƿŹřŤſřŹ� ƾƤƟř� ŠƠƫŒƯ� Śŝ� żƜƫ��ŵźĮ
Ţſř���
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ƽŹŚĮƴŝŚŤƧ��
ƱřŹŚƨưƷ�ƹ�ƱŚƿŶſř�ÎÐÔÐ��ƲǀƯŻ�ŠƄƤƳ��ŽŚǀƤƯ�ƶŝ�ƾſŚƴƃ�æ�æååååå�ŶƳźƯ��ƱŚƯŻŚſ�ƲǀƯŻ�ŹƺƄƧ�ƾſŚƴƃ����

ƭ��ƾƳŚƯźƧŹƺě�ƭ�ƲƿŹō�ƹ����ÎÐÔÓ�ŢųŚſ�ƲǀƯŻ�ƵŻźƫ�ƦǀƳƺŤƨţƺƯżƿŚſ���śō�Żŵ�ŹƹŚƄƯ�ƾſŶƴƸƯ�ŢƧźƃ���
ƕ��ƾƳŚų�źƠƘū���ÎÐÔÑ�Ƶŵƺţ�ƾưǀƃƺŗĥ�ƹ�ƽĥƺƫƹźŤě�ƾſŹźŝ��Ʊō�ƽŻŚſ�ƾƳŚƧ�ƪǀƀƳŚŤě�ƶŝ�ƁźĮƳ�Śŝ�ŹƹŚŬƯ�ƽŚƸĮƴſ�ƹ�ŶƳźƯ�śźƜŝƺƴū�ƽŶǀŗƺŤǀƳřźĭ�ƽŚƷ��şŵƹŶŰƯ�Źŵ
ƽŚƷŚŤſƹŹśƺŞŰƯ��ŵŚŝō�ƂǀƗ�ƹ�ǇŚŝźǀě��ŵŚŝō���ŶƃŹř�ƾſŚƴƃŹŚƧ�ŠƯŚƴƳŚƿŚě��żƿźŞţ�ƵŚĮƄƳřŵ��ƭƺƬƗ�şŶƨƄƳřŵ���

ű� �ƾƯŚƀů�ō�ƱŚǀƳŚųŹŚƧ��ƾƫŚưū�ƹ��Ɲ����ÎÐÔÒ���ƱŚŬƿŚŝŹŷō�ŠƤƐƴƯ�ƩŚƘƟ�ƽŚƸƬƀĭ� Żř�ƽŵřŶƘţ�ƾƿŚſŚƴƃ�ƾţŚƯŶƤƯ�ƁŹřżĭ� ��ƶƫżƫŻ�ƾƬƬưƫř�Ʋǀŝ� ŠƀſŒƯ�ƹ�ƾſŚƴƃ
ƶƫżƫŻ�ƾſŶƴƸƯ.��

ƕ��ƾƿŚūŹ�ŭ��ÎÐÔÐ�Ƨ�ƎǀŰƯ�ŢƿźƿŶƯ�ƹ�ƲǀƯŻźſ�ƂƿŚƯō�Źŵ�ƽĥƺƫƺƟŹƺƯƺŗĥ�ŵźŝŹŚ��žƯƺƣźƄƳƱřźƸţ�����
ŵ��ƽŹŚŤŴƯ���ÎÐÔÖ��ƾƿŚŤſƹŹ�ƱřźưƗ�ƹ�ƪƀĭ�ƍƺƐų�źǀƀƯ�Źŵ�Ɩƣřƹ�ƽŚƸƷŚĮŤƳƺƨſ�ƽźƿŸě�Ŝǀſō����śǈƤƳř�ƹ�ƲƨƀƯ�ƶƬŬƯ�ƱŚŤƀƯŻ�ƹ�żǀŗŚě��ƶŰƠƇ��ÔÑ�ÔÍ���

ƯŴŵ��ƽŹŚŤ���ÎÐÕÍ��ŠƴƯřŵ�ƽĥƺƫƺƟŹƺƯ�Źŵ�Ʊō�ƂƤƳ�ƹ�ƺƄǀƯ�ƾƫŚưƃ�ƪƀĭ��ƙřŵ�ƺƄǀƯ�ƾƫŚưƃ�ƱŚŬƿŚŝŹŷō��Ʊřźƿř�����ƹ�ƾſŚƴƃ�ƲǀƯŻ�žƳřźƠƴƧ�ƲǀƯƹŵ�šǇŚƤƯ�ƶƗƺưŬƯ
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