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�ĝƲǀƪāĞǀ

ȌĬ ĝƃǈŹĥĬĥ ĞƃŹȉĥĬŹĞĬ ŷƃĥĬŮ ŏāƲ ĝĬĞƃŷĬ ā ƧƃƧǈŮāƪ ǀƃƃŮ ņƃƪ ƲǀǈĥǫŕŹŇ ĞƃŷŷǈŹŕǀŕĬƲ ƃņ
ĬƧŕƲǀĬŷŕĞāŮŮǫ ŕŹǀĬƪāĞǀŕŹŇ āŇĬŹǀƲܣ ȌĬ ŷƃĥĬŮ ŷāŪĬƲ ǀŏĬ ŕĥĬāŮŕǵŕŹŇ āƲƲǈŷƧǀŕƃŹ ǀŏāǀ āŮŮ
āŇĬŹǀƲ āŮǥāǫƲ ŏāǤĬ āĞĞĬƲƲ ǀƃ āŮŮ ƃǀŏĬƪ āŇĬŹǀƲݎ ĝĬŮŕĬņ ƲǀāǀĬƲܣ ãĬ ĥƪāǥ ƃŹ ƪĬƲƃǈƪĞĬƲ ņƪƃŷ
ŹĬǀǥƃƪŪ ĬƧŕƲǀĬŷƃŮƃŇǫ ǀƃ ĥƃ āǥāǫ ǥŕǀŏ ǀŏŕƲ āƲƲǈŷƧǀŕƃŹܣ UŹ ǀŏĬ ŷƃĥĬŮ ǀƃ ĝĬ ƧƪƃƧƃƲĬĥܝ ǥĬ
ŕŷƧƃƲĬ āŹ ĬǪƧŮŕĞŕǀ ĞƃŷŷǈŹŕĞāǀŕƃŹ ŹĬǀǥƃƪŪ ƃŹ ā ĞƃŷŷǈŹŕǀǫܝ ĥǈĬ ǀƃ ǥŏŕĞŏ ĬāĞŏ āŇĬŹǀ
ŏāƲ āĞĞĬƲƲ ǀƃ ǀŏĬ ĝĬŮŕĬņƲ ƃņ ƃŹŮǫ ā ƲĬŮĬĞǀŕƃŹ ƃņ ƃǀŏĬƪ āŇĬŹǀƲܣ � ŷǈĞŏ݀ĥŕƲĞǈƲƲĬĥ ƪĬƲǈŮǀ ņƪƃŷ
ŹĬǀǥƃƪŪ ĬƧŕƲǀĬŷƃŮƃŇǫ ƲŏƃǥƲ ǀŏāǀ ĥĬŹƲĬŮǫ ĞƃŹŹĬĞǀĬĥ ĞƃŷŷǈŹŕĞāǀŕƃŹ ŹĬǀǥƃƪŪƲ āƪĬ Źƃǀ
āŮǥāǫƲ ƧƪĬņĬƪāĝŮĬ ǀƃ ƲƧāƪƲĬƪ ŹĬǀǥƃƪŪƲܣ ȌĬ āŕŷ ƃņ ǀŏŕƲ ƧāƧĬƪ ŕƲ ǀƃ ŕŹǤĬƲǀŕŇāǀĬ ǥŏĬǀŏĬƪ
ǀŏĬƪĬ āƪĬ āŹǫ ŹƃǀĬǥƃƪǀŏǫ ŹĬǀǥƃƪŪ ĬǻņĬĞǀƲ ŕŹ ā ǤĬƪƲŕƃŹ ƃņ ǀŏĬ ĝƃǈŹĥĬĥ ĞƃŹȉĥĬŹĞĬ ŷƃĥĬŮ
āǈŇŷĬŹǀĬĥǥŕǀŏ ĞƃŷŷǈŹŕĞāǀŕƃŹ ŹĬǀǥƃƪŪƲܝ āŹĥ ŕŹ ƧāƪǀŕĞǈŮāƪ ǥŏĬǀŏĬƪ ǀŏĬ āņƃƪĬŷĬŹǀŕƃŹĬĥ
ƪĬƲǈŮǀ ņƪƃŷ ŹĬǀǥƃƪŪ ĬƧŕƲǀĬŷƃŮƃŇǫ ĞāŹ ĝĬ ƪĬƧŮŕĞāǀĬĥ ŕŹ ǀŏāǀ ǤĬƪƲŕƃŹܣ

hĬǫǥƃƪĥƲܜ āŇĬŹǀ݀ĝāƲĬĥŷƃĥĬŮŕŹŇܨ ĝāŹĥŕǀ ƧƪƃĝŮĬŷƲܨ ĝĬŮŕĬņ ĞŏāŹŇĬܨ ĝƃǈŹĥĬĥ ĞƃŹȉĥĬŹĞĬܨ
ŹĬǀǥƃƪŪ ĬƧŕƲǀĬŷƃŮƃŇǫܨ ƪƃĝǈƲǀŹĬƲƲܣ

ګ UŹǀƪƃĥǈĞǀŕƃŹ
Uǀ ŕƲ ā ĞƃƪĬ ŕŹƲŕŇŏǀ ƃņ ƲƃĞŕāŮ ĬƧŕƲǀĬŷƃŮƃŇǫ ǀŏāǀ ǥĬ ƃǥĬŷǈĞŏ ƃņ ƃǈƪ ƲǈĞĞĬƲƲ Ʃǈā ĬƧŕƲǀĬŷŕĞ āŇĬŹǀƲ
ǀƃ ƃǈƪ ŕŹǀĬƪāĞǀŕƃŹƲ ǥŕǀŏ ƃǀŏĬƪƲ ܴGƃŮĥŷāŹŹܝ ܣܵڳڳڳګ ãŏŕŮĬ ŷƃƲǀ ƲƃĞŕāŮ ĬƧŕƲǀĬŷƃŮƃŇŕƲǀƲ ŏāǤĬ
ņƃĞǈƲĬĥ ƃŹ ŕŹǀĬƪāĞǀŕƃŹƲ ĝĬǀǥĬĬŹ ǀǥƃ āŇĬŹǀƲ ܴāƲ ŕŹ ŷǈĞŏ ƃņ ǀŏĬ ǥƃƪŪ ƃŹ ǀĬƲǀŕŷƃŹǫܨ ƲĬĬܝ ĬܣŇܝܣ
kāĞŪĬǫܝ ܝگګڪڬ āŹĥ FƪŕĞŪĬƪܝ ܝܵڳګڪڬ ƃƪ āŷƃŹŇ ŹƃŷƃƪĬ ǀŏāŹ ā ŏāŹĥņǈŮ ƃņ āŇĬŹǀƲ ܴāƲ ŕŹ ƲƃŷĬ ǥƃƪŪ
ƃŹ ƧĬĬƪ ĥŕƲāŇƪĬĬŷĬŹǀܨ ƲĬĬܝ ĬܣŇܝܣ �ŏƪŕƲǀĬŹƲĬŹܝ ܝܵڱڪڪڬ ǀŏĬƪĬ ŕƲ ā ŇƪƃǥŕŹŇ ĝƃĥǫ ƃņ ǥƃƪŪ ǀŏāǀ ŮƃƃŪƲ
āǀ ŮāƪŇĬƪ ĞƃŷŷǈŹŕǀŕĬƲ ƃņ āŇĬŹǀƲܣ UŹ ƧāƪǀŕĞǈŮāƪܝ ĝǈŕŮĥŕŹŇ ƃŹ �āŮā āŹĥ GƃǫāŮݎƲ ƲĬŷŕŹāŮ ܝܵڲڳڳګܴ
óƃŮŮŷāŹ ܝڱڪڪڬܴ ܝڪګڪڬ ܵګګڪڬ ŏāƲ āƲŪĬĥ ǥŏĬǀŏĬƪ ĞĬƪǀāŕŹ ǀǫƧĬƲ ƃņ ĞƃŷŷǈŹŕĞāǀŕƃŹ ƲǀƪǈĞǀǈƪĬƲ ǀƃ ĝĬ
ņƃǈŹĥ ŕŹ ƲǈĞŏ ĞƃŷŷǈŹŕǀŕĬƲܝ ƃƪ ǀŏāǀ ĞƃǈŮĥ ĝĬ ŕŷƧƃƲĬĥ ƃŹ ǀŏĬŷܝ ŕŹĞƪĬāƲĬ ƃƪ ƪāǀŏĬƪ ĥĬĞƪĬāƲĬ ǀŏĬ
ĞŏāŹĞĬƲ ƃņ ǀŏĬ ĞƃŷŷǈŹŕǀǫ ǀƃ āĞŏŕĬǤĬ ŕǀƲ ĬƧŕƲǀĬŷŕĞ ŇƃāŮƲګܣ

ȌĬܘ ƲŕŷǈŮāǀŕƃŹƲ ƪĬƧƃƪǀĬĥ ŕŹ ǀŏŕƲ ƧāƧĬƪ ǥĬƪĬ ǥƪŕǀǀĬŹ ŕŹ fǈŮŕā ܴ�ĬǵāŹƲƃŹ Ĭǀ āŮܝܣ ܣܵڱګڪڬ ȌĬ ±ǈƧƧŮĬŷĬŹǀāƪǫ
uāǀĬƪŕāŮƲ ņƃƪ ǀŏŕƲ ƧāƧĬƪ ĞƃŹƲŕƲǀ ƃņ āŹ O¿uk ȉŮĬ ǀŏāǀ ĞƃŹǀāŕŹƲ ǀŏĬ ĞƃĥĬ ņƃƪ ǀŏĬ ƲŕŷǈŮāǀŕƃŹƲ āŹĥ ǀŏāǀ ĞāŹ ĝĬ ƪǈŹ
ĬŕǀŏĬƪ ŮƃĞāŮŮǫ ƃƪ ŕŹ ǀŏĬ ĞŮƃǈĥ ܴƲĬĬ ǀŏĬ ȉŮĬ ņƃƪ ĥĬǀāŕŮĬĥ ŕŹƲǀƪǈĞǀŕƃŹƲܵܣ ȌĬ ȉŮĬ ĞāŹ ĝĬ ĥƃǥŹŮƃāĥĬĥ ņƪƃŷ ǀŏŕƲ ƪĬƧƃƲŕǀƃƪǫܜ
https://osf.io/w42fh/?view_only=469d3a0afc7b4bd9a9f32a0539765d2bܣ

ĬĬ±ګ āŮƲƃ āŮƲƃ hǈŷŷĬƪņĬŮĥ āŹĥ óƃŮŮŷāŹ ܵڰګڪڬܴ āŹĥ �ݎ�ƃŹŹƃƪ āŹĥãĬāǀŏĬƪāŮŮ ܝڱګڪڬܴ ܣܵڳګڪڬ
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�݋ƃŷŷǈŹŕĞāǀŕƃŹ ƲǀƪǈĞǀǈƪĬ݌ ŕƲ ā ĝƪƃāĥ ǀĬƪŷܝ ǥŏŕĞŏ ŕƲ ŏĬƪĬ ǀāŪĬŹ ǀƃ ĞƃŷƧƪŕƲĬ Źƃǀ ŧǈƲǀ ǀŏĬ
ƲƃĞŕāŮ ĞƃŹŹĬĞǀŕƃŹƲ āŷƃŹŇ āŇĬŹǀƲܼǥŏŕĞŏ āŇĬŹǀƲ ǀāŮŪ ǀƃ ĬāĞŏ ƃǀŏĬƪ āǀ āŮŮܼĝǈǀ āŮƲƃŷĬĞŏāŹŕƲŷƲ
ņƃƪ ǀāŪŕŹŇ ƃǀŏĬƪƲݎ ǤŕĬǥƧƃŕŹǀƲ ŕŹǀƃ āĞĞƃǈŹǀܝ ņƃƪ āŇŇƪĬŇāǀŕŹŇ ǀŏĬŷܝ āƲ ǥĬŮŮ āƲ ņƃƪ ĞƃŷĝŕŹŕŹŇ
ǀŏĬŷ ǥŕǀŏ ĬǤŕĥĬŹĞĬ ǥĬ ƪĬĞĬŕǤĬ ĥŕƪĬĞǀŮǫ ņƪƃŷ ǀŏĬ ǥƃƪŮĥܝ ǀŏƪƃǈŇŏ ƃǈƪ ƲĬŹƲĬƲܣ -ƲƧĬĞŕāŮŮǫ ŕŹ
ǀŏĬ ƧŏŕŮƃƲƃƧŏǫ ƃņ ƲĞŕĬŹĞĬܝ ŷƃƲǀ ƃņ ǀŏĬ ƪĬŮĬǤāŹǀ ǥƃƪŪ ŏāƲ ŇƃŹĬ ŕŹǀƃ ƲǀǈĥǫŕŹŇ ĞƃŷŷǈŹŕǀŕĬƲ
ƃņ ĝƪƃāĥŮǫ �āǫĬƲŕāŹ āŇĬŹǀƲ ņƃƪŷŕŹŇ ĥŕǻņĬƪĬŹǀ ǀǫƧĬƲ ƃņ ŹĬǀǥƃƪŪƲܣ �ĬŹǀƪāŮ ƩǈĬƲǀŕƃŹƲ āƲŪĬĥ ĝǫ
ƪĬƲĬāƪĞŏĬƪƲ ǥƃƪŪŕŹŇ ŕŹ ǀŏŕƲ ȉĬŮĥ ŏāǤĬ ĞƃŹĞĬƪŹĬĥ ĞƃƪƪĬŮāǀŕƃŹƲ ĝĬǀǥĬĬŹ ŹĬǀǥƃƪŪ ǀƃƧƃŮƃŇŕĬƲ āŹĥ
ƃǤĬƪāŮŮ ĬƧŕƲǀĬŷŕĞ ƲǈĞĞĬƲƲܣ

ȌĬƪĬ ŏāƲ ĝĬĬŹ ā ƧāƪāŮŮĬŮ āƧƧƪƃāĞŏ ǀƃ ƲǀǈĥǫŕŹŇ ĬƧŕƲǀĬŷŕĞāŮŮǫ ŕŹǀĬƪāĞǀŕŹŇ āŇĬŹǀƲܝ ǀƃ ǥŕǀܝ
ǀŏĬ Ʋƃ݀ĞāŮŮĬĥ �ƃǈŹĥĬĥ �ƃŹȉĥĬŹĞĬ ܴ��ܵ ŷƃĥĬŮܝ ĥĬǤĬŮƃƧĬĥ ĝǫ OĬŇƲĬŮŷāŹŹ āŹĥ hƪāǈƲĬ ܝڬڪڪڬܴ
ܝگڪڪڬ ܝڰڪڪڬ ܝڳڪڪڬ ܝگګڪڬ ܨڳګڪڬ ƲĬĬ āŮƲƃ hƪāǈƲĬܝ ܝڬڪڪڬ āŹĥ OĬŇƲĬŮŷāŹŹܝ ܝڮڪڪڬ ܝڮګڪڬ ܣܵڪڬڪڬ ȌŕƲ
ŏāƲ ĝĬĬŹ ŷǈĞŏ ŕŹ ǀŏĬ ŮŕŷĬŮŕŇŏǀ ŕŹ ǀŏĬ ƲƃĞŕāŮ ƲĞŕĬŹĞĬƲ āƲ ǥĬŮŮ āƲ ŕŹ ĞƃŷƧǈǀĬƪ ƲĞŕĬŹĞĬ ĝǈǀ ŏāƲ
ƪĬĞĬŕǤĬĥ ŮŕǀǀŮĬ āǀǀĬŹǀŕƃŹ ņƪƃŷ ƧŏŕŮƃƲƃƧŏĬƪƲ ƃņ ƲĞŕĬŹĞĬ Ʋƃ ņāƪܣ ȌĬƪĬ āƪĬ ƲƃŷĬŷāƪŪĬĥ ĥŕǻņĬƪĬŹĞĬƲ
ĝĬǀǥĬĬŹ ǀŏĬ ��ŷƃĥĬŮ āŹĥ ǀŏĬ ŹĬǀǥƃƪŪ݋ ĬƧŕƲǀĬŷƃŮƃŇǫ݌ ǀŏāǀ ŏāƲ ĝĬĬŹŷƃƪĬ ĥƃŷŕŹāŹǀ ŕŹ ǀŏĬ
ƧŏŕŮƃƲƃƧŏǫ ƃņ ƲĞŕĬŹĞĬܣ ãŏāǀ ŷāǫ āƧƧĬāƪ ǀŏĬ ŷƃƲǀ ƲāŮŕĬŹǀ ƃŹĬ ŕƲ ǀŏāǀ ǀŏĬƪĬ ŏāƲ ĝĬĬŹ ŮŕǀǀŮĬ
ĬǪƧŮŕĞŕǀ ĥŕƲĞǈƲƲŕƃŹ ƃņ ŹĬǀǥƃƪŪƲ ƃƪ ŹĬǀǥƃƪŪ ǀƃƧƃŮƃŇŕĬƲ ŕŹ ǀŏĬ ŮŕǀĬƪāǀǈƪĬ ƃŹ ǀŏĬ ��ŷƃĥĬŮ ܴǀŏƃǈŇŏ
ƲĬĬ ŹƃǀĬ ڬ āŹĥ ±ĬĞǀܣ ܣܵڮ ¿ƃ ƲƃŷĬ ĬǪǀĬŹǀܝ ŏƃǥĬǤĬƪܝ ǀŏāǀ ŕƲ ā ŷāǀǀĬƪ ƃņ ƧƪĬƲĬŹǀāǀŕƃŹ ƪāǀŏĬƪ ǀŏāŹ ƃņ
ƲǈĝƲǀāŹĞĬܣ ȌĬ ǀǥƃ āƧƧƪƃāĞŏĬƲ āƪĬ ŷƃƪĬ ƲŕŷŕŮāƪ ǀŏāŹ ǀŏĬǫ ŷāǫ āǀ ȉƪƲǀ āƧƧĬāƪ ǀƃ ĝĬܝ āŹĥ ŕǀ ŕƲ ŕŹ
ņāĞǀ ƲǀƪāŕŇŏǀņƃƪǥāƪĥ ǀƃ ŕŹĞƃƪƧƃƪāǀĬ ĬŮĬŷĬŹǀƲ ņƪƃŷ ƃŹĬ ŕŹǀƃ ǀŏĬ ƃǀŏĬƪܣ

¿ƃ ƲĬĬ ǀŏĬ ĞƃŹŹĬĞǀŕƃŹܝ ĥŕƲǀŕŹŇǈŕƲŏ ĝĬǀǥĬĬŹ ǀǥƃ ŪŕŹĥƲ ƃņ ŹĬǀǥƃƪŪƲܜ āĞĞĬƲƲ ŹĬǀǥƃƪŪƲܝ ǥŏŕĞŏ
ĥĬǀĬƪŷŕŹĬܝ ņƃƪ ĬāĞŏ āŇĬŹǀܝ ǀŏĬ āŇĬŹǀƲ ǀƃ ǥŏƃƲĬ ĝĬŮŕĬņ ƲǀāǀĬƲ ǀŏĬ āŇĬŹǀ ŏāƲ āĞĞĬƲƲ ܴŕܣĬܝܣ ŕƲ ņǈŮŮǫ
ŕŹņƃƪŷĬĥ āĝƃǈǀܵܝ āŹĥ ŕŷƧāĞǀ ŹĬǀǥƃƪŪƲܝ ǥŏŕĞŏ ĥĬǀĬƪŷŕŹĬܝ ņƃƪ ĬāĞŏ āŇĬŹǀܝ ǀŏĬ āŇĬŹǀƲ ǥŏƃƲĬ ĝĬŮŕĬņ
ƲǀāǀĬƲ ŕŷƧāĞǀ ǀŏĬ āŇĬŹǀݎƲ ĝĬŮŕĬņ ƲǀāǀĬܣ UŹ ǀŏĬ ƲǀāŹĥāƪĥ ��ŷƃĥĬŮܝ āĞĞĬƲƲ ŹĬǀǥƃƪŪƲ āƪĬ ǀƪŕǤŕāŮ ŕŹ
ǀŏĬ ƲĬŹƲĬ ǀŏāǀ ǀŏĬǫ āƪĬ āŮǥāǫƲ ĞƃŷƧŮĬǀĬܝ ǥŏŕĞŏ ŕƲ ǀƃ Ʋāǫ ǀŏāǀܝ āǀ āŹǫ ŇŕǤĬŹ ǀŕŷĬܝ ĬǤĬƪǫ āŇĬŹǀ
ŏāƲ āĞĞĬƲƲ ǀƃ āŮŮ ǀŏĬ ƃǀŏĬƪ āŇĬŹǀƲݎ ĝĬŮŕĬņ ƲǀāǀĬƲܣ UŷƧāĞǀ ŹĬǀǥƃƪŪƲܝ ĝǫ ĞƃŹǀƪāƲǀܝ āƪĬ ĥǫŹāŷŕĞ ŕŹ
ǀŏāǀ ŷƃĥĬŮܝ ŷĬāŹŕŹŇ ǀŏāǀ ǀŏĬǫ ĞāŹ ĞŏāŹŇĬ ņƪƃŷ ƃŹĬ ǀŕŷĬ ƲǀĬƧ ǀƃ āŹƃǀŏĬƪܣ UŹ ǀŏĬ ƲǀāŹĥāƪĥ ��
ŷƃĥĬŮܝ ŕŷƧāĞǀ ŹĬǀǥƃƪŪƲ ƲǀƪŕĞǀŮǫ ĥĬƧĬŹĥ ƃŹ ĞŮƃƲĬŹĬƲƲ ƪĬŮāǀŕƃŹƲ āŷƃŹŇ ĝĬŮŕĬņ ƲǀāǀĬƲܜ āǀ āŹǫ ŇŕǤĬŹ
ǀŕŷĬܝ āŹ āŇĬŹǀݎƲ ĝĬŮŕĬņ ƲǀāǀĬ ŕƲ ŕŷƧāĞǀĬĥ ĝǫ āŮŮ āŹĥ ƃŹŮǫ āŇĬŹǀƲ ǥŏƃƲĬ ĝĬŮŕĬņ ƲǀāǀĬƲ āƪĬ ܴŕŹ ƲƃŷĬ
ƲĬŹƲĬܵ ĞŮƃƲĬ ĬŹƃǈŇŏ ǀƃ ŕǀƲ ƃǥŹܣ

UŹ ǀŏĬ āƧƧƪƃāĞŏ ǀƃ ƲƃĞŕāŮ ŮĬāƪŹŕŹŇ ǀāŪĬŹ ĝǫ óƃŮŮŷāŹ āŹĥ ƃǀŏĬƪƲܝ āĞĞĬƲƲ āŹĥ ŕŷƧāĞǀ ŹĬǀǥƃƪŪƲ
ĞƃŕŹĞŕĥĬ āŹĥāƪĬܝŷƃƪĬƃǤĬƪܝ ƲǀāǀŕĞܜ ǥŏĬǀŏĬƪ āŹāŇĬŹǀݎƲ ĝĬŮŕĬņ ƲǀāǀĬ ŕƲ ŕŷƧāĞǀĬĥĝǫāŹƃǀŏĬƪ āŇĬŹǀݎƲ
ĝĬŮŕĬņ ƲǀāǀĬ ĥĬƧĬŹĥƲ ƃŹ ǥŏĬǀŏĬƪ ǀŏĬǫ āƪĬ ĞƃŹŹĬĞǀĬĥ ŕŹ ā ŹĬǀǥƃƪŪ ǀŏāǀ ŕƲ ŇŕǤĬŹ āǀ ǀŏĬ Ʋǀāƪǀ ƃņ
ǀŏĬ ĞƃŮŮĬĞǀŕǤĬ ŮĬāƪŹŕŹŇ ƧƪƃĞĬƲƲ āŹĥ ƲǀāǫƲ ŕŹ ƧŮāĞĬ ǈŹǀŕŮ ǀŏĬ ǤĬƪǫ ĬŹĥܣ óƃŮŮŷāŹ ܝڱڪڪڬܴ ܵڪګڪڬ
ƪĬƧƃƪǀĬĥ ā ƲǈƪƧƪŕƲŕŹŇ ȉŹĥŕŹŇ āĝƃǈǀ ŮĬāƪŹŕŹŇ ŕŹ ƲǈĞŏ ŹĬǀǥƃƪŪƲܝ ǀƃ ǥŕǀܝ ǀŏāǀ ƲƧāƪƲĬƪ ŹĬǀǥƃƪŪƲ
ǥŕŮŮ ƲƃŷĬǀŕŷĬƲ ĝĬ ŷƃƪĬ ĞƃŹĥǈĞŕǤĬ ǀƃ ŕŷƧƪƃǤŕŹŇ ǀŏĬ āĞĞǈƪāĞǫ ƃņ ǀŏĬ āŇĬŹǀƲݎ ĝĬŮŕĬņ ƲǀāǀĬƲ ǀŏāŹ
ŷƃƪĬ ĥĬŹƲĬŮǫ ĞƃŹŹĬĞǀĬĥ ŹĬǀǥƃƪŪƲܣ �Ʋ ©ƃƲĬŹƲǀƃĞŪܝ �ƪǈŹĬƪܝ āŹĥ �ݎ�ƃŹŹƃƪ ܵڱګڪڬܴ ĥŕƲĞƃǤĬƪĬĥܝ
ŏƃǥĬǤĬƪܝ ǀŏāǀ ȉŹĥŕŹŇ ŹĬĬĥƲ ƩǈāŮŕȉĞāǀŕƃŹܝ ŕŹ ǀŏāǀ ŕǀ ŏƃŮĥƲ ƃŹŮǫ ŕŹ ā ƲŷāŮŮ āƪĬā ƃņ ǀŏĬ ƧāƪāŷĬǀĬƪ
ƲƧāĞĬ ņƃƪ óƃŮŮŷāŹݎƲ ŷƃĥĬŮܣ

Fƃƪ Źƃǥܝ ǥĬ ŹƃǀĬ ǀŏāǀ ǀŏĬƪĬ ŕƲ ŹƃǀŏŕŹŇ ŕŹ ǀŏĬ ��ŷƃĥĬŮ ƧĬƪ ƲĬ ǀŏāǀ ƧƪĬǤĬŹǀƲ ŕǀ ņƪƃŷ ǀāŪŕŹŇ
ƃŹ ĝƃāƪĥ ǀŏĬ āƲƲǈŷƧǀŕƃŹ ǈŹĥĬƪŮǫŕŹŇ ǀŏĬ ǥƃƪŪ ƃņ óƃŮŮŷāŹ āŹĥ ƃǀŏĬƪƲ ǀŏāǀ ƃǈƪ ĝĬŮŕĬņ ƲǀāǀĬƲ
ĥƃ ǀĬŹĥ ǀƃ ĝĬ ŕŷƧāĞǀĬĥ ĝǫ ǀŏƃƲĬ ǥŕǀŏ ǥŏƃŷǥĬ ƲǀāŹĥ ŕŹ ĞĬƪǀāŕŹ ƲƃĞŕāŮ ƪĬŮāǀŕƃŹƲܣ ±ƧĬĞŕȉĞāŮŮǫܝ
ǈŹŮĬƲƲ ǥĬ Ůŕŷŕǀ ǀŏĬ ĞƃŷŷǈŹŕǀǫ ƃņ āŇĬŹǀƲ ŕŹ ǀŏĬ ��ŷƃĥĬŮ ǀƃ ƲƃŷĬ ƲŷāŮŮ ŇƪƃǈƧ ƃņ ƧĬƃƧŮĬ ǥŏƃ
āƪĬ ĞƃŹƲǀāŹǀŮǫ ŕŹ ǀƃǈĞŏ ǥŕǀŏ ĬāĞŏ ƃǀŏĬƪܼŮŕŪĬܝ ƧĬƪŏāƧƲܝ ǀŏĬŷĬŷĝĬƪƲ ƃņ ā Ůāĝƃƪāǀƃƪǫܝ ƃƪ ā ŇƪƃǈƧ
ƃņ ņƪŕĬŹĥƲܼǀŏĬ āƲƲǈŷƧǀŕƃŹ ƃņ ǀƃǀāŮ āĞĞĬƲƲ ŕŷƧŮŕĞŕǀ ŕŹ ǀŏāǀ ŷƃĥĬŮ ŕƲ ǈŹƪĬāŮŕƲǀŕĞܣ ȌǈƲܝ ŕǀ ǥƃǈŮĥ
ŷāŪĬ ƲĬŹƲĬ ǀƃ āĝāŹĥƃŹ ǀŏĬ āƲƲǈŷƧǀŕƃŹ ǀāĞŕǀŮǫ ĝĬŕŹŇ ŷāĥĬ ŕŹ ǀŏĬ ��ŷƃĥĬŮ ǀŏāǀ ǀŏĬ āĞĞĬƲƲ
ŹĬǀǥƃƪŪ ŕƲ ǀƪŕǤŕāŮ āŹĥ ƪĬƧŮāĞĬ ŕǀ ĝǫ āƲƲǈŷŕŹŇ ŕŹƲǀĬāĥ ƲǀŕŮŮ ȉǪĬĥ ĝǈǀ ŹƃŹ݀ǀƪŕǤŕāŮ āĞĞĬƲƲ ŹĬǀǥƃƪŪƲ
ŕŹ ǀŏĬ ŷāŹŹĬƪ ƃņ ǀŏĬ āņƃƪĬŷĬŹǀŕƃŹĬĥ āŮǀĬƪŹāǀŕǤĬ āƧƧƪƃāĞŏܣ

ڬ



Uǀ ŕƲ ƧĬƪņĬĞǀŮǫ ŮĬŇŕǀŕŷāǀĬ ǀƃ Ʋǀǈĥǫ ƲƃĞŕāŮ ŮĬāƪŹŕŹŇ ņƪƃŷ ā ƧǈƪĬŮǫ ĥĬƲĞƪŕƧǀŕǤĬ ƧĬƪƲƧĬĞǀŕǤĬܝ āƲ
ŷǈĞŏ ǥƃƪŪ ƃŹ ǀŏĬ ��ŷƃĥĬŮ ŏāƲ ĥƃŹĬܝ ĝǈǀ ŮŕŪĬ óƃŮŮŷāŹ āŹĥ ƃǀŏĬƪƲܝ ǥĬ āƪĬŷƃƲǀŮǫ ŕŹǀĬƪĬƲǀĬĥ ŕŹ
ǀŏĬ ŹƃƪŷāǀŕǤĬ ƩǈĬƲǀŕƃŹƲ ǀŏŕƲ ǀǫƧĬ ƃņ ŮĬāƪŹŕŹŇ ƪāŕƲĬƲܝ ŕŹ ƧāƪǀŕĞǈŮāƪܝ ŕŹ ǥŏĬǀŏĬƪ ƲƃĞŕāŮ ŮĬāƪŹŕŹŇ
ĞƃŷĬƲ ǥŕǀŏ āŹǫ ĬƧŕƲǀĬŷŕĞ ĝĬŹĬȉǀƲ ƃƪ ĞƃƲǀƲܣ Uņ ǥĬ ņƃŮŮƃǥ ǀŏĬ ŷāŕŹƲǀƪĬāŷ āŹĥ ƲĬĬ ƃǈƪ ĬƧŕƲǀĬŷŕĞ
ŇƃāŮ āƲ ĝĬŮŕĬǤŕŹŇ ǀŏĬ ǀƪǈǀŏ āŹĥ ŹƃǀŏŕŹŇ ĝǈǀ ǀŏĬ ǀƪǈǀŏ ܴĬܣŇܝܣ kĬŏƪĬƪܝ ܨڮڱڳګ �ƃŹfƃǈƪܝ ܨگڲڳګ FƃŮĬǫܝ
ܝܵڭڳڳګ ǀŏĬŹ ǀŏĬ ƩǈĬƲǀŕƃŹ ƃņ ƧƃƲƲŕĝŮĬ ĬƧŕƲǀĬŷŕĞ ĝĬŹĬȉǀƲ ĞāŹ ĝĬ ņƃƪŷāŮŕǵĬĥ ǈƲŕŹŇ ŪŹƃǥŹŷĬāƲǈƪĬƲ
ƃņ āĞĞǈƪāĞǫܝ ŕŹĥŕĞāǀŕŹŇ ŏƃǥ ĞŮƃƲĬ ƃǈƪ ĝĬŮŕĬņ ƲǀāǀĬƲ āƪĬ ǀƃ ǀŏĬ ǀƪǈǀŏܣ

UŹ ǀŏŕƲƧāƧĬƪܝǥĬƧƪĬƲĬŹǀ ǀŏĬŹĬǥܝĞƃŷĝŕŹĬĥŷƃĥĬŮ ƃņ ƲƃĞŕāŮ ŮĬāƪŹŕŹŇܝ āŹĥƲǀāƪǀ ŕŹǤĬƲǀŕŇāǀŕŹŇ
ŕǀ ĝǫ āƧƧŮǫŕŹŇ ŕǀ ǀƃ ǀŏĬ ŪŕŹĥ ƃņ ƧƪƃĝŮĬŷƲܼƲƃ݀ĞāŮŮĬĥ ĝāŹĥŕǀ ƧƪƃĝŮĬŷƲܼǀŏāǀ óƃŮŮŷāŹ āŹĥ ƃǀŏĬƪƲ
ŏāǤĬ ƲǀǈĥŕĬĥ ǈƲŕŹŇ ǀŏĬ ȉǪĬĥ ŹĬǀǥƃƪŪŷƃĥĬŮܣ ãĬ āƪĬ ŕŹǀĬƪĬƲǀĬĥ ŕŹ ƧƃƲƲŕĝŮĬ ĬǻņĬĞǀƲ ƃņ ǤāƪǫŕŹŇ
ŹĬǀǥƃƪŪ ǀƃƧƃŮƃŇǫ ƃŹ ǀŏĬ ĬƧŕƲǀĬŷŕĞ ƧĬƪņƃƪŷāŹĞĬ ƃņ āŇĬŹǀƲ ŕŹ ǀŏĬ ŹĬǀǥƃƪŪ āŹĥ āŮƲƃ ŕŹ ǥŏĬǀŏĬƪ
ƃǈƪŷƃĥĬŮ ŇŕǤĬƲ ƪŕƲĬ ǀƃ ā ŹĬǀǥƃƪŪ ĬǻņĬĞǀ ĞƃŷƧāƪāĝŮĬ ǀƃ ǀŏĬ ƃŹĬ óƃŮŮŷāŹŹ ƃĝƲĬƪǤĬĥ ŕŹ ŏŕƲ ŷƃĥĬŮܣ

±ĬĞǀŕƃŹ ڬ ƲǈŷŷāƪŕǵĬƲ ǀŏĬ ǤĬƪƲŕƃŹ ƃņ ǀŏĬ ��ŷƃĥĬŮ ǀŏāǀ ǥĬ ĝǈŕŮĥ ƃŹ ŕŹ ǀŏŕƲ ƧāƧĬƪܣ ±ĬĞǀŕƃŹ ڭ
ĥĬƲĞƪŕĝĬƲ ǀŏĬ ŪŕŹĥ ƃņ ŮĬāƪŹŕŹŇ ƧƪƃĝŮĬŷƲ ǀŏāǀ ǀŏĬ ŷƃĥĬŮ ǥŕŮŮ ĝĬ āƧƧŮŕĬĥ ǀƃܣ ±ĬĞǀŕƃŹ ڭ ŷāŪĬƲ ǀŏĬ
āņƃƪĬŷĬŹǀŕƃŹĬĥ ĥŕƲǀŕŹĞǀŕƃŹ ĝĬǀǥĬĬŹ āĞĞĬƲƲ ŹĬǀǥƃƪŪƲ āŹĥ ŕŷƧāĞǀ ŹĬǀǥƃƪŪƲ ņǈƪǀŏĬƪ ƧƪĬĞŕƲĬ āŹĥ
ŕŮŮǈƲǀƪāǀĬƲ ǀŏĬŕƪ ƪĬŮĬǤāŹĞĬ ǀƃ ƲƃĞŕāŮ ŮĬāƪŹŕŹŇ ĝǫŷĬāŹƲ ƃņ ĞƃŷƧǈǀāǀŕƃŹāŮ ŷƃĥĬŮŕŹŇܣ ±ĬĞǀŕƃŹƲ گ
āŹĥ ڰ ĥĬƲĞƪŕĝĬ ǀŏĬ ƃǈǀĞƃŷĬƲ ƃņ ƲŕŷǈŮāǀŕƃŹƲ ĞƃŹĥǈĞǀĬĥ ǥŕǀŏ ǀǥƃ ĥŕǻņĬƪĬŹǀ ŕŹƲǀāŹĞĬƲ ƃņ ƃǈƪ
ŷƃĥĬŮ āŕŷĬĥ āǀ āŹƲǥĬƪŕŹŇ ǀŏĬ ƩǈĬƲǀŕƃŹ ƃņ ǥŏĬǀŏĬƪ āŹǫ ŹĬǀǥƃƪŪ ĬǻņĬĞǀƲ āƪĬ ǀƃ ĝĬ ņƃǈŹĥ ŕŹ
ǀŏĬ ŷƃĥĬŮ āŹĥ ŕņ Ʋƃ ǥŏŕĞŏܣ ȌĬ ņƃƪŷĬƪ ƲĬĞǀŕƃŹ ņƃĞǈƲĬƲ ƃŹ ŇƪƃǈƧ݀ŮĬǤĬŮ ĬǻņĬĞǀƲܝ ǀŏĬ ŮāǀǀĬƪ ƃŹ
āŇĬŹǀ݀ŮĬǤĬŮ ĬǻņĬĞǀƲܣ

ڬ ȌĬ�ƃǈŹĥĬĥ �ƃŹȉĥĬŹĞĬŷƃĥĬŮ āŹĥ ĝĬǫƃŹĥ

ګܣڬ ȌĬ ƲǀāŹĥāƪĥŷƃĥĬŮ
UŹ ǀŏĬ ȉƪƲǀ ƧǈĝŮŕƲŏĬĥ ǤĬƪƲŕƃŹ ƃņ ǀŏĬ ��ŷƃĥĬŮ ܴhƪāǈƲĬܝ ܨڪڪڪڬ OĬŇƲĬŮŷāŹŹ ޺ hƪāǈƲĬܝ ܝܵڬڪڪڬ
āŇĬŹǀƲ ǈƧĥāǀĬ ǀŏĬŕƪ ƃƧŕŹŕƃŹƲ ĝǫ ݌āǤĬƪāŇŕŹŇ݋ ܴŕŹ ā ƲƧĬĞŕȉĬĥ ǥāǫܵ ƃǤĬƪ ǀŏĬ ƃƧŕŹŕƃŹƲ ƃņ ǀŏƃƲĬ ǀŏāǀ
āƪĬ ܴŕŹ ā ƲƧĬĞŕȉĬĥ ƲĬŹƲĬܵ ŹĬāƪ ǀƃ ǀŏĬŷܣ UŹ ā ŮāǀĬƪ ǤĬƪƲŕƃŹ ƃņ ǀŏĬ ŷƃĥĬŮ ܴOĬŇƲĬŮŷāŹŹ ޺ hƪāǈƲĬܝ
ܝڰڪڪڬ ܝڳڪڪڬ ܝگګڪڬ ܝܵڳګڪڬ ǈƧĥāǀĬƲ āŮƲƃ ǀāŪĬ ŕŹǀƃ āĞĞƃǈŹǀ ĬǤŕĥĬŹĞĬ ǀŏāǀ ǀŏĬ āŇĬŹǀƲ ƪĬĞĬŕǤĬ ĥŕƪĬĞǀŮǫ
ņƪƃŷ ǀŏĬ ǥƃƪŮĥܣ ȌĬ ŮāǀĬƪ ŷƃĥĬŮ ŕƲ ĬǪƧŮŕĞŕǀŮǫ ŷĬāŹǀ ǀƃ ĞāƧǀǈƪĬܝ ŕŹ ā ņƃƪŷāŮŕǵĬĥ āŹĥ ŕĥĬāŮŕǵĬĥ
ǥāǫܝ ā ņǈŹĥāŷĬŹǀāŮ ǀƪǈǀŏ āĝƃǈǀ ŏǈŷāŹ ŮĬāƪŹŕŹŇܝ ǀƃ ǥŕǀܝ ǀŏāǀ ŕǀ ŕƲ ā ݌ŷŕǪǀǈƪĬ݋ ƃņ ŮĬāƪŹŕŹŇ ņƪƃŷ
ƃǀŏĬƪƲ āŹĥ ŮĬāƪŹŕŹŇ ņƪƃŷ ǀŏĬǥƃƪŮĥܣ �Ʋ Ʋāŕĥ ĬāƪŮŕĬƪܝ ǀŏĬ ��ŷƃĥĬŮ ŏāƲ ĝĬĬŹǥŕĥĬŮǫ ǈƲĬĥ ǀƃ Ʋǀǈĥǫ
ĥĬƲĞƪŕƧǀŕǤĬ ƩǈĬƲǀŕƃŹƲܝ ŕŹĞŮǈĥŕŹŇ ƩǈĬƲǀŕƃŹƲ ĞƃŹĞĬƪŹŕŹŇ ǥŏĬŹ ǀŏĬ ƃƧŕŹŕƃŹƲ ƃņ ĞƃŷŷǈŹŕǀŕĬƲ
ƃņ ŕŹǀĬƪāĞǀŕŹŇ āŇĬŹǀƲ ĞƃŹǤĬƪŇĬ ƃŹ ā ĞƃŷŷƃŹ ƃƧŕŹŕƃŹ āŹĥ ǥŏĬŹ ǀŏĬǫ ĥŕǤĬƪŇĬ ܴƲĬĬ āƧāƪǀ ņƪƃŷ
OĬŇƲĬŮŷāŹŹ āŹĥ hƪāǈƲĬݎƲ ǥƪŕǀŕŹŇƲ āŮƪĬāĥǫ ƪĬņĬƪĬŹĞĬĥܝ ĬܣŇܝܣ %ĬǻņǈāŹǀ Ĭǀ āŮܝܣ ܨڪڪڪڬ kƃƪĬŹǵܝ
ܝڭڪڪڬ ܨڲڪڪڬ �ŏĬŹ ޺ kƃǈܝ ܨڳګڪڬ OāŏŹܝ OāŹƲĬŹܝ ޺ �ŮƲƲƃŹܝ ܣܵڪڬڪڬ uǈĞŏ ǥƃƪŪ ŏāƲ āŮƲƃ ŇƃŹĬ ŕŹǀƃ
ƲǀǈĥǫŕŹŇ ǀŏĬ āŷƃǈŹǀ ƃņ ǀŕŷĬ ŕǀ ǀāŪĬƲ ņƃƪ ā ĞƃŷŷǈŹŕǀǫ ǀƃ ƪĬāĞŏ ā ȉǪĬĥ ƧƃŕŹǀܝ ŕŹ ǀŏāǀ ņǈƪǀŏĬƪ
ǈƧĥāǀĬƲ ŮĬāǤĬ ǀŏĬ ƃƧŕŹŕƃŹƲ ƃņ ǀŏĬ āŇĬŹǀƲ ǈŹĞŏāŹŇĬĥ ܴ�ŏāǵĬŮŮĬܝ ܨګګڪڬ hǈƪǵ޺©āŷĝāǈܝ ܨګګڪڬ hǈƪǵܝ
ܨگګڪڬ OĬŇāƪǀǫ ܝãĬĥŕŹ޺ ܣܵڰګڪڬ �ǈǀ ǀŏĬƪĬ ŕƲ āŮƲƃ ƲƃŷĬ ǥƃƪŪ ƃŹ ǀŏĬ ��ŷƃĥĬŮ ǀŏāǀ ŏāƲ ŮƃƃŪĬĥ
āǀ ŹƃƪŷāǀŕǤĬ ƩǈĬƲǀŕƃŹƲܝ ņƃƪ ŕŹƲǀāŹĞĬܝ ĞƃŹĞĬƪŹŕŹŇ ǀŏĬ ƧƪāĞǀŕĞĬ ƃņ āƲƲĬƪǀŕƃŹ ܴ�ŮƲƲƃŹܝ ܝܵڲڪڪڬ ǀŏĬ
ƪĬƲƃŮǈǀŕƃŹ ƃņ ĥŕƲāŇƪĬĬŷĬŹǀ āŷƃŹŇƲǀ ƧĬĬƪƲ ܴ%ƃǈǤĬŹܝ ܨڪګڪڬ %Ĭ kāŹŇŏĬܝ ܝܵڭګڪڬ āŹĥ ĬǻȉĞŕĬŹǀ ǀƪǈǀŏ
āƧƧƪƃǪŕŷāǀŕƃŹ ܴ%ƃǈǤĬŹ ޺ hĬŮƧܝ ܣܵګګڪڬ UŹ ǀŏŕƲ ƧāƧĬƪܝ ǥĬ āŮƲƃ ǀāŪĬ ā ŹƃƪŷāǀŕǤĬ ƧĬƪƲƧĬĞǀŕǤĬ āŹĥ
ƧƪĬƲĬŹǀ ā ŹĬǥ ĬǪǀĬŹƲŕƃŹ ƃņ ǀŏĬ ��ŷƃĥĬŮ ĥĬǤĬŮƃƧĬĥ ƲƧĬĞŕȉĞāŮŮǫ ǥŕǀŏ āŹ ĬǫĬ ǀƃǥāƪĥ āĥĥƪĬƲƲŕŹŇ
ŹƃƪŷāǀŕǤĬ ƩǈĬƲǀŕƃŹƲ ǀŏāǀ ŏāǤĬ ĝĬĬŹ ƪāŕƲĬĥ ŕŹ ǀŏĬ ƧŏŕŮƃƲƃƧŏǫ ƃņ ƲĞŕĬŹĞĬ ŮŕǀĬƪāǀǈƪĬܣ ãĬ Ʋǀāƪǀ
ĝǫ ĥĬƲĞƪŕĝŕŹŇ ǀŏĬ ƲǀāŹĥāƪĥ ��ŷƃĥĬŮ ܴŕŹ ǀŏĬ ŮāǀĬƪ ǤĬƪƲŕƃŹ ȉƪƲǀ ƧƪĬƲĬŹǀĬĥ ŕŹ OĬŇƲĬŮŷāŹŹ ޺
hƪāǈƲĬܝ ܝܵڰڪڪڬ ƃŹ ǥŏŕĞŏ ǥĬ ǀŏĬŹ ĝǈŕŮĥ ŕŹ ǀŏĬ ņƃŮŮƃǥŕŹŇܣ

UŹ ǀŏĬ ƲǀāŹĥāƪĥ ��ŷƃĥĬŮܝ ā ĞƃŷŷǈŹŕǀǫ ƃņ āŇĬŹǀƲ ŕƲ ǀƪǫŕŹŇ ǀƃ ĥĬǀĬƪŷŕŹĬ ǀŏĬ ǤāŮǈĬ ƃņ ƲƃŷĬ
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FŕŇǈƪĬ ܜګ ©ĬƧĬāǀĬĥ �� ǈƧĥāǀŕŹŇ ƃņ ĞƃŷŷǈŹŕǀŕĬƲ ƃņ ڪگ āŇĬŹǀƲܝ ņƃƪ ⌧ ފ ǥŕǀŏڱܣڪ ĥŕǻņĬƪĬŹǀ ǤāŮǈĬƲ ņƃƪ ↵
āŹĥ ܣ✏

ܴņǈƪǀŏĬƪ ǈŹƲƧĬĞŕȉĬĥܵ ƧāƪāŷĬǀĬƪ ⌧ 2 ܝڪܴ ܣܵګ ȌĬ āŇĬŹǀƲ Ʋǀāƪǀ ǥŕǀŏ ā ƪāŹĥƃŷ ŇǈĬƲƲ āŹĥ ǀŏĬŹ
ǈƧĥāǀĬ ǀŏĬŕƪ ĬƲǀŕŷāǀĬ ƃņ ⌧ ƪĬƧĬāǀĬĥŮǫܝ āǀ ĥŕƲĞƪĬǀĬ ƧƃŕŹǀƲ ŕŹ ǀŕŷĬܣ ȌĬ ĞƃƪĬ ŕĥĬā ŕƲ ǀŏāǀ ĬāĞŏ
āŇĬŹǀ ǈƧĥāǀĬƲ ƃŹ ǀŏĬ ĝāƲŕƲ ƃņ ĝƃǀŏ ǀŏĬ ŕŹņƃƪŷāǀŕƃŹ āĝƃǈǀ ⌧ ǀŏāǀ ŕǀ ƪĬĞĬŕǤĬƲ ņƪƃŷ ǀŏĬ ǥƃƪŮĥ āŹĥ
ǀŏĬ ĬƲǀŕŷāǀĬƲ ƃņ āŮŮ āŇĬŹǀƲ ǥŕǀŏŕŹ ŕǀƲ Ʋƃ݀ĞāŮŮĬĥ ĝƃǈŹĥĬĥ ĞƃŹȉĥĬŹĞĬ ŕŹǀĬƪǤāŮ ܴ��Uܵܝ ǥŏŕĞŏ āƪĬ
ƧƪĬĞŕƲĬŮǫ ǀŏƃƲĬ āŇĬŹǀƲ ǥŏƃƲĬ ĬƲǀŕŷāǀĬ ƃņ ⌧ ĥŕǻņĬƪƲ ĝǫ āǀ ŷƃƲǀ ✏ ܴņƃƪ ƲƃŷĬ ƲƧĬĞŕȉĞ ✏ 2 ܝڪܲ ܵܳګ
ņƪƃŷ ǀŏĬ āŇĬŹǀݎƲ ĬƲǀŕŷāǀĬܣ ¿ƃ ĝĬ ŷƃƪĬ ĬǪāĞǀܝ ŕŹ ǀŏĬ ��ŷƃĥĬŮ āŇĬŹǀ ǪŕݎƲ ƃƧŕŹŕƃŹ ĞƃŹĞĬƪŹŕŹŇ ⌧
āȅǀĬƪ ǀŏĬ ܴǈ ކ Ʋǀ݀ܵګ ǈƧĥāǀĬ ŕƲ ĥĬȉŹĬĥ ǀƃ ĬƩǈāŮ

Ǫŕܴǈ ކ ܵګ ފ
ګ ܽ ↵

|èŕܴǈܵ|
’
ŧ2èŕܴǈܵ

Ǫŧܴǈܵ ކ ↵ ܝ⌧ ܴ��ܵ

ǥŏĬƪĬ Ǫŧܴǈܵ ŕƲ āŇĬŹǀ Ǫŧ Ʋݎ ƃƧŕŹŕƃŹ āȅǀĬƪ ǈƧĥāǀĬ ǈܝ

èŕܴǈܵ ފܜ { ŧ ܜ |Ǫŕܴǈܵ ܽ Ǫŧܴǈܵ| 6 ✏ }

āƪĬ ǀŏĬ āŇĬŹǀƲ ŕŹ āŇĬŹǀ ǪŕݎƲ ��U āȅǀĬƪ ǀŏĬ ƲāŷĬ ǈƧĥāǀĬܝ āŹĥ ↵ 2 ܝڪܲ ܳګ ĥĬǀĬƪŷŕŹĬƲ ŏƃǥ ǀŏĬ āŇĬŹǀ
ǥĬŕŇŏǀƲ ǀŏĬ ݌ĬǤŕĥĬŹǀŕāŮ݋ āŹĥ ǀŏĬ ݌ƲƃĞŕāŮ݋ ƧāƪǀƲ ƃņ ǀŏĬ ǈƧĥāǀŕŹŇ ƪĬŮāǀŕǤĬ ǀƃ ĬāĞŏ ƃǀŏĬƪܣ

¿ƃ ŕŮŮǈƲǀƪāǀĬ ǀŏĬ ŷƃĥĬŮܝ FŕŇǈƪĬ ګ ƲŏƃǥƲܝ ņƃƪ ĥŕǻņĬƪĬŹǀ ƲĬǀǀŕŹŇƲ ƃņ ↵ āŹĥ ܝ✏ ŏƃǥ ǀŏĬ ƃƧŕŹŕƃŹƲ
ƃņ ڪگ āŇĬŹǀƲܝ āŮŮ ƲǀāƪǀŕŹŇ ǥŕǀŏ ā ƪāŹĥƃŷ ŇǈĬƲƲ ƃņ ǀŏĬ ǤāŮǈĬ ƃņ ܝ⌧ ĞŏāŹŇĬ ƃǤĬƪ ǀŏĬ ĞƃǈƪƲĬ ƃņ گڬ
ǈƧĥāǀĬƲܣ wƃǀĬ ǀŏāǀܝ āŮǀŏƃǈŇŏ ŕŹ ǀŏĬŕƪ ǈƧĥāǀĬƲ ǀŏĬǫ ŇŕǤĬ ŷǈĞŏ ŇƪĬāǀĬƪ ǥĬŕŇŏǀ ǀƃ ǀŏĬ ĬƲǀŕŷāǀĬƲ
ƃņ ǀŏĬ āŇĬŹǀƲ ǥŕǀŏŕŹ ǀŏĬŕƪ ��U ǀŏāŹ ǀƃ ǀŏĬ ŕŹņƃƪŷāǀŕƃŹ ǀŏĬǫ ƪĬĞĬŕǤĬ ņƪƃŷ ǀŏĬ ǥƃƪŮĥ ܴĬǤĬŹ ǥŏĬƪĬ
↵ ފ ܝܵڭܣڪ ǀŏĬŕƪ ƃƧŕŹŕƃŹƲ ƩǈŕĞŪŮǫ ĞƃŹǤĬƪŇĬ ǀƃ ǀŏĬ ǀƪǈĬ ǤāŮǈĬ ƃņ ⌧ ܴǥŏŕĞŏ ŕƲ ڱܣڪ ŕŹ ǀŏŕƲ ĞāƲĬܵܣ ãŏŕŮĬ
ǀŏāǀ ŕƲ Ʋƃ ņƃƪ āŮŮ ƃņ ǀŏĬ ǀŏƪĬĬ ƧāƪāŷĬǀĬƪ ƲĬǀǀŕŹŇƲ ǀŏāǀ ǥĬƪĬ ǈƲĬĥܝ ǥĬ ƲĬĬ ǀŏāǀ ĬǪāĞǀŮǫ ŏƃǥ ņāƲǀ ǀŏĬ
ƃƧŕŹŕƃŹƲ ĞƃŹǤĬƪŇĬ ĥƃĬƲ ĥĬƧĬŹĥ ƃŹ ǀŏĬ ƲƧĬĞŕȉĞ ƲĬǀǀŕŹŇܣ

�Ź ƃȅǀĬŹ݀ŷĬŹǀŕƃŹĬĥ āĥǤāŹǀāŇĬ ƃņ ǀŏĬ ��ŷƃĥĬŮ ŕƲ ǀŏāǀ ŕǀ ĞāŹ ĝĬ ĬāƲŕŮǫ ǀǥĬāŪĬĥ ǀƃ ǥŏāǀĬǤĬƪ
ƃŹĬݎƲ ƲƧĬĞŕȉĞ ƪĬƲĬāƪĞŏ ŹĬĬĥƲ āƪĬܣ Fƃƪ ŕŹƲǀāŹĞĬܝ ƪĬƲĬāƪĞŏĬƪƲ ŏāǤĬ ƧƪĬƲĬŹǀĬĥ ĬǪǀĬŹƲŕƃŹƲ ĬǪƧŮŕĞŕǀŮǫ
ŷĬāŹǀ ǀƃ ĥĬāŮ ǥŕǀŏ ƲŕǀǈāǀŕƃŹƲ ŕŹ ǥŏŕĞŏ āŇĬŹǀƲ ƪĬĞĬŕǤĬ ŹƃŕƲǫ ĬǤŕĥĬŹĞĬ ņƪƃŷ ǀŏĬ ǥƃƪŮĥ ܴ%ƃǈǤĬŹܝ
ܨڪګڪڬ %ƃǈǤĬŹ ޺ ©ŕĬŇŮĬƪܝ ܨڪګڪڬ %Ĭ kāŹŇŏĬܝ ܝܵڭګڪڬ ƃƪ ŕŹ ǥŏŕĞŏ ǀŏĬǫ ŏƃŮĥ ǤāŇǈĬ ƪāǀŏĬƪ ǀŏāŹ ƲŏāƪƧ
ĝĬŮŕĬņƲ ܴĬܣŇܝܣ ǤāŇǈĬ ƪāǀŏĬƪ ǀŏāŹ ƲŏāƪƧ ĬƲǀŕŷāǀĬƲ ƃņ ⌧ܵ āĝƃǈǀ ǀŏĬ ǥƃƪŮĥ ܴ�ƪƃƲƲĞƃŷĝĬ ޺ kāǥƪǫܝ
ܣܵڰګڪڬ ȌĬ ŹĬǥ ĬǪǀĬŹƲŕƃŹ ǀƃ ĝĬ ƧƪĬƲĬŹǀĬĥ ŕŹ ǀŏŕƲ ƧāƧĬƪ ŕƲ ŷƃƪĬ ƲŕŷŕŮāƪ ǀƃ ĬǪǀĬŹƲŕƃŹƲ ƲǀǈĥŕĬĥ ĝǫ
kƃƪĬŹǵ ܝڭڪڪڬܴ ܝܵڲڪڪڬ fāĞƃĝŷĬŕĬƪ ܝܵڮڪڪڬܴ āŹĥ ¦ŮǈĞŏŕŹƃܝ kāǀƃƪāܝ āŹĥ ©āƧŕƲāƪĥā ܝܵڰڪڪڬܴ ŕŹ ǥŏŕĞŏ
āŇĬŹǀƲݎ ĝĬŮŕĬņ ƲǀāǀĬƲ āƪĬ ĞŏāƪāĞǀĬƪŕǵĬĥ ĝǫ ŷƃƪĬ ǀŏāŹ ƃŹĬ ĬƲǀŕŷāǀĬܣ �ŮƲƃ āƲ ŕŹ ǀŏĬƲĬ ĬǪǀĬŹƲŕƃŹƲܝ
ŕŹ ƃǈƪ ĬǪǀĬŹƲŕƃŹ āŮŮ āŇĬŹǀƲ ŏƃŮĥ ĝĬŮŕĬņƲ ƃŹ ŕƲƲǈĬƲ ǀŏāǀ āƪĬ ŮƃŇŕĞāŮŮǫ āŹĥ ƲǀāǀŕƲǀŕĞāŮŮǫ ŕŹĥĬƧĬŹĥĬŹǀ ƃņ
ĬāĞŏ ƃǀŏĬƪܣ Ȍāǀ ŕƲ ĬǪāĞǀŮǫ ǥŏāǀ ǥĬ ŹĬĬĥ ņƃƪ ǀŏĬ ŪŕŹĥ ƃņ ƧƪƃĝŮĬŷƲ ǀŏāǀ ǥĬ āŕŷ ǀƃ ǀāĞŪŮĬܝ ĝǈǀ
ŕǀ ŕƲ ǥƃƪǀŏ ŹƃǀŕŹŇ ǀŏāǀ ǀŏĬƪĬ āƪĬ āŮƲƃ ĬǪǀĬŹƲŕƃŹƲ ƃņ ǀŏĬ ��ŷƃĥĬŮ ǀŏāǀ ņĬāǀǈƪĬ āŇĬŹǀƲ ŏƃŮĥŕŹŇ
ŷǈŮǀŕƧŮĬ ĝĬŮŕĬņƲ ƃŹ ŮƃŇŕĞāŮŮǫ ŕŹǀĬƪĞƃŹŹĬĞǀĬĥ ŕƲƲǈĬƲ ܴ©ŕĬŇŮĬƪ ޺ %ƃǈǤĬŹܝ ܨڳڪڪڬ ãĬŹŷāĞŪĬƪƲܝ
âāŹƧƃǈĞŪĬܝ ޺ %ƃǈǤĬŹܝ ܝڬګڪڬ ܣܵڮګڪڬ

ڮ



ڬܣڬ ¿ǥƃ݀ĥŕŷĬŹƲŕƃŹāŮ ĝƃǈŹĥĬĥ ĞƃŹȉĥĬŹĞĬ ǈƧĥāǀŕŹŇ
UŹ óƃŮŮŷāŹݎƲ ĝāŹĥŕǀ ƧƪƃĝŮĬŷƲܝ āŇĬŹǀƲ ŏāǤĬ ŹǈŷĬƪŕĞāŮ ĝĬŮŕĬņƲ āĝƃǈǀ ǀǥƃ ŏǫƧƃǀŏĬƲĬƲ ܴǀƃ ĝĬ
ŕŹǀĬƪƧƪĬǀĬĥ āƲ ĞƃŹĞĬƪŹŕŹŇ ǀŏĬ Ƨāǫƃǻņ ƃņ ĞĬƪǀāŕŹ āĞǀŕƃŹƲܝ ƃƪ ǀŏĬ ƪĬŮŕāĝŕŮŕǀǫ ƃņ ŷĬǀŏƃĥƃŮƃŇŕĬƲܨ ƲĬĬ
ĝĬŮƃǥܵܣ fǈƲǀ ĬǪǀĬŹĥŕŹŇ ǀŏĬ ��ŷƃĥĬŮ ǀƃ ƃŹĬ ŕŹ ǥŏŕĞŏ āŇĬŹǀƲݎ ĝĬŮŕĬņ ƲǀāǀĬƲ āƪĬ ĞŏāƪāĞǀĬƪŕǵĬĥ ĝǫ
ǀǥƃ ŹǈŷĝĬƪƲ ŕŹƲǀĬāĥ ƃņ ƃŹĬ ŕƲ ƲǀƪāŕŇŏǀņƃƪǥāƪĥܣ ȌĬ ǀƪǈǀŏ ŕƲ Źƃǥ ǀƃ ĝĬ ǀŏƃǈŇŏǀ ƃņ āƲ ā ǀǈƧŮĬܝ ⌧ ފ
h⌧ܝګ ܝiڬ⌧ ǥŕǀŏ āŇĬŹǀƲ ƲǀŕŮŮ ĝāƲŕĞāŮŮǫ ǈƧĥāǀŕŹŇ Ǥŕā ܴ��ܝܵ āƧƧŮǫŕŹŇ ǀŏĬ ǈƧĥāǀĬ ƪǈŮĬ ƲĬƧāƪāǀĬŮǫ ǀƃ ګ⌧
āŹĥ ܣڬ⌧ UŹĥĬĬĥܝ ǀŏĬ ŇĬŹĬƪāŮŕǵāǀŕƃŹ ǀƃ āŹǫ ȉŹŕǀĬ ŹǈŷĝĬƪ ƃņ ŹǈŷĬƪŕĞāŮ ĝĬŮŕĬņƲ ŕƲ ƲǀƪāŕŇŏǀņƃƪǥāƪĥܣ
ȌĬŷāŕŹ ĥŕǻņĬƪĬŹĞĬ ŕƲ ŕŹ ǀŏĬ ĥĬȉŹŕǀŕƃŹ ƃņ ǀŏĬ ��Uܣ ãŏĬƪĬ Ǫŕܴǈܵ ފ

⌦
Ǫŕܝǈګ ܝ . . . ܝ Ǫ

ŕܝǈ
Ź

↵
ŕƲ ā ƲĬƩǈĬŹĞĬ

ƃņ āŇĬŹǀ ǪŕݎƲ ĬƲǀŕŷāǀĬƲ ƃņ ܝګ⌧ ܝڬ⌧ ܣ ܣ ܣ ܝ ⌧Źܝ āȅǀĬƪ ǀŏĬ ǈ݀ǀŏ ǈƧĥāǀĬܝ ǥĬ Źƃǥ ŏāǤĬ ǀŏāǀ ǀŏĬ āŇĬŹǀƲ ŕŹ
ǪŕݎƲ ��U āƪĬ ƧƪĬĞŕƲĬŮǫ ǀŏƃƲĬ ŕŹ ǀŏĬ ƲĬǀ

èŕܴǈܵ ފܜ { ŧ ܜ ĥ
�
Ǫŕܴǈܵܝ Ǫŧܴǈܵ

�
6 ✏ ܝ{

ǥŕǀŏ ĥ ā ĥŕƲǀāŹĞĬŷĬǀƪŕĞܣ ȌĬƪĬ āƪĬŷāŹǫŷĬǀƪŕĞƲ ƃŹĬ ĞƃǈŮĥ ĞŏƃƃƲĬ ŏĬƪĬܝ ĝǈǀ ǀŏĬŷƃƲǀ ƧŮāǈƲŕĝŮĬ
ĞāŹĥŕĥāǀĬƲ āƪĬ ǀŏĬ uāŹŏāǀǀāŹ āŹĥ ǀŏĬ -ǈĞŮŕĥĬāŹ ŷĬǀƪŕĞܝ ǥŏŕĞŏ āƪĬ ǀŏĬ ŕŹƲǀāŹĞĬƲ ǥŕǀŏ Ƨ ފ ګ
āŹĥ Ƨ ފ ܝڬ ƪĬƲƧĬĞǀŕǤĬŮǫܝ ƃņ ǀŏĬ ņƃŮŮƃǥŕŹŇ ƲĞŏĬŷāܜ

ĥ
�
Ǫŕܴǈܵܝ Ǫŧܴǈܵ

�
ފ Ƨ

r⇣’Ź

Ūܽګ

��ǪŕܝǈŪ ܽ ǪŧܝǈŪ
��Ƨ⌘ ܣ

FŕŇǈƪĬ ڬ ŕŮŮǈƲǀƪāǀĬƲ ǀŏĬ ĬǪǀĬŹĥĬĥ �� ŷƃĥĬŮ ņƃƪ ĞƃŷŷǈŹŕǀŕĬƲ ǥŏƃƲĬ āŇĬŹǀƲ ŏƃŮĥ ŹǈŷĬƪŕĞāŮ
ĝĬŮŕĬņƲ āĝƃǈǀ ǀǥƃ ŕŹĥĬƧĬŹĥĬŹǀ ŷāǀǀĬƪƲܝ ņƃƪ ĥŕǻņĬƪĬŹǀ ƧāƪāŷĬǀĬƪ ƲĬǀǀŕŹŇƲܝ āŹĥ ņƃƪ ĝƃǀŏ ƃņ ǀŏĬ
āņƃƪĬŷĬŹǀŕƃŹĬĥ ŷĬǀƪŕĞƲܣ ȌĬ ȉŇǈƪĬ ƲŏƃǥƲ ǀŏĬ ǀƪāŧĬĞǀƃƪŕĬƲ ƃņ ǀŏĬ ĝĬŮŕĬņ ƲǀāǀĬƲ ƃņ ڪگ āŇĬŹǀƲ
ŕŹ ǀŏĬ ǈŹŕǀ ƲƩǈāƪĬܝ Ʋƃ ǥŕǀŏ ǀګ 2 ܝڪܴ ܵګ āƲ ǥĬŮŮ āƲ ǀڬ 2 ܝڪܴ ܣܵګ ãŏŕŮĬ ǤāƪǫŕŹŇ ǀŏĬ ƧāƪāŷĬǀĬƪƲ ŏāƲ
ā ĞŮĬāƪŮǫ ǤŕƲŕĝŮĬ ĬǻņĬĞǀܝ ǀŏĬ ƲāŷĬ ŕƲ Źƃǀ ǀƪǈĬ ņƃƪ ǤāƪǫŕŹŇ ǀŏĬ ŷĬǀƪŕĞܣ wāǀǈƪāŮŮǫܝ ǀŏāǀ ĥƃĬƲ Źƃǀ
ŹĬĞĬƲƲāƪŕŮǫ ŷĬāŹ ǀŏāǀ ǀŏĬƪĬ ŷŕŇŏǀ Źƃǀ ĝĬ āŹ ĬǻņĬĞǀ ŷĬāƲǈƪāĝŮĬ ŕŹ ƲƃŷĬ ƃǀŏĬƪ ǥāǫܝ ĝǈǀ ŕŹ ŹƃŹĬ
ƃņ ƃǈƪ ĞƃŷƧǈǀāǀŕƃŹāŮ ĬǪƧĬƪŕŷĬŹǀƲ ĥŕĥ ǀŏĬ ĞŏƃŕĞĬ ƃņ ŷĬǀƪŕĞ ŷāŪĬ ā ƩǈāŮŕǀāǀŕǤĬ ĥŕǻņĬƪĬŹĞĬܣ UŹ
ǀŏĬ ņƃŮŮƃǥŕŹŇܝ ǥĬ ƃŹŮǫ ƪĬƧƃƪǀ ǀŏĬ ƪĬƲǈŮǀƲ ĝāƲĬĥ ƃŹ ǈƲĬ ƃņ ǀŏĬ -ǈĞŮŕĥĬāŹŷĬǀƪŕĞܣ

ڭܣڬ �ƧĬŹŕŹŇ ǀŏĬ ĝŮāĞŪ ĝƃǪ
ȌĬ ��ŷƃĥĬŮ ǀƪĬāǀƲ ǀŏĬ ǈƧĥāǀŕŹŇ ƃŹ ǥƃƪŮĥŮǫ ĬǤŕĥĬŹĞĬ āƲ ā ŪŕŹĥ ƃņ ĝŮāĞŪ ĝƃǪܜ ǀŏĬ ǤāŮǈĬ ƃņ ⌧
ŕŷƧāĞǀƲ ǀŏĬ āŇĬŹǀݎƲ ƃƧŕŹŕƃŹ ŕŹ ā ǥāǫ ǀŏāǀ ŕƲ ŮĬȅǀ ǈŹƲƧĬĞŕȉĬĥܣ ȌŕƲ ǥāƲ ā ĥĬƲŕŇŹ ĥĬĞŕƲŕƃŹ ƃņ ǀŏĬ
ĥĬǤĬŮƃƧĬƪƲ ƃņ ǀŏĬ ŷƃĥĬŮ āŹĥ ǥāƲŷƃǀŕǤāǀĬĥ ĝǫ ǀŏĬ ņāĞǀ ǀŏāǀ ǀŏĬŕƪ ŷāŕŹ ŇƃāŮ ǥāƲ ǀƃ Ʋǀǈĥǫ ǀŏĬ
ĬǻņĬĞǀƲ ƃņ ƲƃĞŕāŮ ŮĬāƪŹŕŹŇܝ ŏƃǥĬǤĬƪ ĬǪāĞǀŮǫ āŇĬŹǀƲ ǈƧĥāǀĬĥ ƃŹǥƃƪŮĥŮǫ ĬǤŕĥĬŹĞĬܣ wĬǤĬƪǀŏĬŮĬƲƲܝ ŕŹ
ǀŏĬ ŷĬāŹǀŕŷĬ ƪĬƲĬāƪĞŏĬƪƲ āŮƲƃ ĝĬĞāŷĬ ŕŹǀĬƪĬƲǀĬĥ ŕŹ ǀŏĬ ŹƃƪŷāǀŕǤĬ ƲǀāǀǈƲ ƃņ ŕŹĥŕǤŕĥǈāŮ ǈƧĥāǀĬ
ƪǈŮĬƲ ŕŹ ŮŕŇŏǀ ƃņ ǀŏĬ ņāĞǀ ǀŏāǀ ǥĬ āƪĬ Źƃǀ ƲǀƪŕĞǀŮǫ ŕŹĥŕǤŕĥǈāŮ ŮĬāƪŹĬƪƲ ĝǈǀ āŮƲƃ ŮĬāƪŹ ņƪƃŷ ƃǀŏĬƪƲܣ
kƃƃŪŕŹŇ ņƃƪ ā ņƃƪŷāŮ ŷƃĥĬŮ ǀŏāǀ ĞƃǈŮĥ ņāĞŕŮŕǀāǀĬ ƲǀǈĥǫŕŹŇ ŕŹĥŕǤŕĥǈāŮ ǈƧĥāǀĬ ƪǈŮĬƲ ŕŹ ā ƲƃĞŕāŮ
ƲĬǀǀŕŹŇܝ ǀŏĬǫ ǀǈƪŹĬĥ ǀƃ ǀŏĬ ��ŷƃĥĬŮܝ āŮǀŏƃǈŇŏ Źƃǥ ĬƩǈŕƧƧŕŹŇ ǀŏĬ āŇĬŹǀƲ ƧƃƧǈŮāǀŕŹŇ ǀŏĬŷƃĥĬŮ
ǥŕǀŏ ǥŏŕĞŏĬǤĬƪ ŕŹĥŕǤŕĥǈāŮ ǈƧĥāǀĬ ƪǈŮĬ ƃƪ ƪǈŮĬƲ ǀŏĬ ƪĬƲĬāƪĞŏĬƪƲ ǥĬƪĬ ŕŹǀĬƪĬƲǀĬĥ ŕŹܣ

UŹ ǀŏĬ ĞƃŹǀĬǪǀ ƃņ ĞƃŷƧāƪŕŹŇ�āǫĬƲݎ ƪǈŮĬǥŕǀŏ ƧƪƃĝāĝŕŮŕƲǀŕĞ ǤĬƪƲŕƃŹƲ ƃņ ǀŏĬ Ʋƃ݀ĞāŮŮĬĥ UŹņĬƪĬŹĞĬ
ǀƃ ǀŏĬ �ĬƲǀ -ǪƧŮāŹāǀŕƃŹܝ %ƃǈǤĬŹ āŹĥãĬŹŷāĞŪĬƪƲ ܵڱګڪڬܴ āŹĥ %ƃǈǤĬŹ ܝڳګڪڬܴ āܵڬڬڪڬ ĥĬȉŹĬĥ
āŹ ĬǪǀĬŹƲŕƃŹ ƃņ ǀŏĬ ��ŷƃĥĬŮ ŕŹ ǥŏŕĞŏ āŇĬŹǀƲݎ ĝĬŮŕĬņ ƲǀāǀĬƲ ǥĬƪĬ ĞŏāƪāĞǀĬƪŕǵĬĥ āƲ ƧƪƃĝāĝŕŮŕǀǫ
āƲƲŕŇŹŷĬŹǀƲ ǀƃ ā ȉŹŕǀĬ ƲĬǀ ƃņ ƲĬŮņ݀ĞƃŹƲŕƲǀĬŹǀܝ ŷǈǀǈāŮŮǫ ĬǪĞŮǈƲŕǤĬܝ āŹĥ ŧƃŕŹǀŮǫ ĬǪŏāǈƲǀŕǤĬ ŏǫ݀
ƧƃǀŏĬƲĬƲܝ āŹĥ ŕŹ ǥŏŕĞŏ ĬāĞŏ āŇĬŹǀ ǈƧĥāǀĬĥ ŕǀƲ ƧƪƃĝāĝŕŮŕǀŕĬƲ ƃŹ ǀŏĬ ǥƃƪŮĥŮǫ ĬǤŕĥĬŹĞĬ ŕǀ ƪĬĞĬŕǤĬĥ
ĬŕǀŏĬƪ Ǥŕā �āǫĬƲݎ ƪǈŮĬ ƃƪ Ǥŕā ā ƪǈŮĬ ĝĬŮƃŹŇŕŹŇ ǀƃ ǀŏĬ āņƃƪĬŷĬŹǀŕƃŹĬĥ ņāŷŕŮǫ ƃņ āŮǀĬƪŹāǀŕǤĬƲܣ ȌĬƲĬ
āǈǀŏƃƪƲ ǥĬƪĬ ǀŏĬŹ ƧāƪǀŕĞǈŮāƪŮǫ ŕŹǀĬƪĬƲǀĬĥ ŕŹ ŕŹǤĬƲǀŕŇāǀŕŹŇ ǥŏŕĞŏ ƪǈŮĬ ƃƪ ƪǈŮĬƲ ƃǻņĬƪĬĥ ǀŏĬ ĝĬƲǀ
ǀƪāĥĬ݀ƃǻņ ĝĬǀǥĬĬŹ ƲƧĬĬĥ ƃņ ĞƃŹǤĬƪŇĬŹĞĬ ܴŏƃǥ ƩǈŕĞŪŮǫ ǀŏĬ āŇĬŹǀƲݎ ĝĬŮŕĬņ ƲǀāǀĬƲ āƧƧƪƃāĞŏĬĥ ǀŏĬ
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FŕŇǈƪĬ ܜڬ ©ĬƧĬāǀĬĥ ǀǥƃ݀ĥŕŷĬŹƲŕƃŹāŮ �� ǈƧĥāǀŕŹŇ ڪڬܴ ǈƧĥāǀĬƲܵ ƃņ ĞƃŷŷǈŹŕǀŕĬƲ ƃņ ڪگ āŇĬŹǀƲܝ ņƃƪ ⌧ ފ
hܝڰܣڪ iگڱܣڪ ǥŕǀŏ ĥŕǻņĬƪĬŹǀ ǤāŮǈĬƲ ņƃƪ ↵ āŹĥ ✏ ƧĬƪ ĞƃŮǈŷŹܝ āƲƲǈŷŕŹŇ ǀŏĬ -ǈĞŮŕĥĬāŹŷĬǀƪŕĞ ܴǀƃƧ ƪƃǥܵ āŹĥ
ǀŏĬ uāŹŏāǀǀāŹ ŷĬǀƪŕĞ ܴĝƃǀǀƃŷ ƪƃǥܵܣ

ǀƪǈǀŏܵ āŹĥ āĞĞǈƪāĞǫ ܴŏƃǥ ĞŮƃƲĬŮǫ ǀŏĬŕƪ ĝĬŮŕĬņ ƲǀāǀĬƲ āƧƧƪƃāĞŏĬĥ ǀŏĬ ǀƪǈǀŏܵ āŹĥ ĬƲƧĬĞŕāŮŮǫ ŕŹ ǥŏāǀ
ŕŷƧāĞǀ ǀŏĬ ƲƃĞŕāŮ Ƨāƪǀ ƃņ ǀŏĬ ǈƧĥāǀŕŹŇ ƧƪƃĞĬƲƲ ŏāĥ ƃŹ ǀŏāǀ ǀƪāĥĬ݀ƃǻņܝ ǥŏĬƪĬ ǀŏĬ ƲƃĞŕāŮ Ƨāƪǀ ǥāƲ
āƲ ŕŹ ǀŏĬ ƃƪŕŇŕŹāŮ ��ŷƃĥĬŮ ĬǪĞĬƧǀ ǀŏāǀ āǤĬƪāŇŕŹŇ ƃņ ŹǈŷĬƪŕĞāŮ ĝĬŮŕĬņƲ ǥāƲ ƪĬƧŮāĞĬĥ ĝǫ ƧƃƃŮŕŹŇ
ƃņ ƧƪƃĝāĝŕŮŕǀŕĬƲ ŕŹ ǀŏĬ ŷāŹŹĬƪ ƃņ ±ǀƃŹĬ ܣܵګڰڳګܴ

UŹ ā ǤāƪŕāŹǀ ƃņ ǀŏŕƲ ĬǪǀĬŹƲŕƃŹܝ %ƃǈǤĬŹ ĝܵڬڬڪڬܴ ƧƪƃƧƃƲĬĥ ā ��ŷƃĥĬŮ ƧƃƧǈŮāǀĬĥ ǥŕǀŏ �݋āƪ݀
ŹāƧŕāŹ݌ āŇĬŹǀƲܝ ǀŏāǀ ŕƲܝ āŇĬŹǀƲ ĬƩǈŕƧƧĬĥ ǥŕǀŏ ǈƧĥāǀĬ ƪǈŮĬƲ āŮŮ ĝĬŮƃŹŇŕŹŇ ǀƃ ǀŏĬ ņāŷŕŮǫ ƃņ � ƪǈŮĬƲ
āƲ ȉƪƲǀ ƧƪĬƲĬŹǀĬĥ ŕŹ �āƪŹāƧ ܣܵڬگڳګܴ ¿ƃ ĬǪƧŮāŕŹ ǀŏĬƲĬ ƪǈŮĬƲܝ ŮĬǀ h ފ ܝګ¨} . . . {Ū¨ܝ ĝĬ ā ƲĬǀ ƃņ
ĬŮĬŷĬŹǀāƪǫ ƃǈǀĞƃŷĬƲ āŹĥ ĬŹ 2 hŹ ā ƲĬƩǈĬŹĞĬ ƃņ Ź ƃǈǀĞƃŷĬƲܝ ƲǈĞŏ ǀŏāǀܝ ņƃƪ āŮŮ ŕܝ¨ŕ ƃĞĞǈƪƲ ǥŕǀŏ
ȉǪĬĥ ƧƪƃĝāĝŕŮŕǀǫ Ƨŕܝ āŹĥ

Õ
Ƨŕ ފ ܣګ kĬǀ Ź¨ŧ ĝĬ ǀŏĬ ŹǈŷĝĬƪ ƃņ ƃǈǀĞƃŷĬƲ ŕŹ ĬŹ ŕŹ ǥŏŕĞŏ¨ŧ ƃĞĞǈƪƪĬĥܣ

ȌĬŹ āŹ āŇĬŹǀ ŕƲ Ʋāŕĥ ǀƃ ǈƧĥāǀĬ ŕǀƲ ƧƪƃĝāĝŕŮŕǀŕĬƲ ĝǫ ŷĬāŹƲ ƃņ ā � ƪǈŮĬ ƧƪĬĞŕƲĬŮǫ ŕņܝ ņƃƪ āŮŮ ŧ āŹĥ Źܝ
āŹĥ ņƃƪ ƲƃŷĬ � 2 ކ“

ڪ [ ܝ{1}

¦ƪܴ¨ŧ | ĬŹܵ ފ
Ź¨ŧ ކ Ūܩ�
Ź ކ �

ܝ ܴ�ܵ

ǥŕǀŏ ¦ƪ ǀŏĬ āŇĬŹǀݎƲ ƧƪƃĝāĝŕŮŕǀǫ ņǈŹĞǀŕƃŹܣ
ȌĬ � ƧāƪāŷĬǀĬƪ ŕƲ ǀƃ ĝĬ ŕŹǀĬƪƧƪĬǀĬĥ āƲ ƪĬŇǈŮāǀŕŹŇ ǀŏĬ āŇĬŹǀݎƲ ŮĬāƪŹŕŹŇ ƪāǀĬܣ Uņ � ŕƲ ƲĬǀ ĬƩǈāŮ

ǀƃ ܝڪ ƧƪƃĝāĝŕŮŕǀŕĬƲ āƪĬ āŮǥāǫƲ ĬƩǈāŮ ǀƃ ƃĝƲĬƪǤĬĥ ƪĬŮāǀŕǤĬ ņƪĬƩǈĬŹĞŕĬƲܝ ŹƃŷāǀǀĬƪ ǀŏĬ āŇĬŹǀݎƲ Ƨƪŕƃƪ
ƧƪƃĝāĝŕŮŕǀŕĬƲܣ ȌĬ ŮāƪŇĬƪ � ŕƲ ƲĬǀ ǀƃ ĝĬܝ ǀŏĬ ŷƃƪĬ ǀŏĬ ǈƧĥāǀĬƪ ǥŕŮŮ ƲǀŕĞŪ ǀƃ ŏĬƪ Ƨƪŕƃƪ ƧƪƃĝāĝŕŮŕǀŕĬƲܝ
ǀŏĬ ŮŕŷŕǀŕŹŇ ĞāƲĬ ĝĬŕŹŇ � ފ ܝ1 ǥŏŕĞŏ ƧƪĬĞŮǈĥĬƲ āŹǫ ŮĬāƪŹŕŹŇ ņƪƃŷ ĥāǀāܣ �āƪŹāƧ Ʋāǥ � āƲ
ŷĬāƲǈƪŕŹŇ ŏƃǥ ĞāǈǀŕƃǈƲ ǀŏĬ ǈƧĥāǀĬƪ ŕƲ āŹĥ ƃƧŕŹĬĥ ǀŏāǀ ǀŏĬƪĬ ŕƲ Źƃ ƃĝŧĬĞǀŕǤĬŮǫ ĞƃƪƪĬĞǀ ǤāŮǈĬ
ƃņ ܣ� �ǀ ǀŏĬ ƲāŷĬ ǀŕŷĬܝ �āƪŹāƧ ܵڬگڳګܴ ĥƃĬƲ ĬǪƧƪĬƲƲ ā ƧƪĬņĬƪĬŹĞĬ ņƃƪ � ފ ܣڬ UŹ ǀŏĬ ŪŕŹĥ ƃņ
ƲǀāǀŕƲǀŕĞāŮ ŷƃĥĬŮ ǀƃ ĝĬ ǈƲĬĥ ŕŹ ǀŏĬ ņƃŮŮƃǥŕŹŇܝ ǀŏĬ � ƪǈŮĬ ǥŕǀŏ ǀŏāǀ ƲĬǀǀŕŹŇ ŕŹ ĬǻņĬĞǀ āŷƃǈŹǀƲ ǀƃ
kāƧŮāĞĬݎƲ ƪǈŮĬ ƃņ ƲǈĞĞĬƲƲŕƃŹܣ

ãĬ āƪĬ ŇƃŕŹŇ ǀƃ ĞƃŷƧāƪĬ ƃǈƪ ŷƃĥĬŮ ǀƃ ǀŏĬ ŹĬǀǥƃƪŪ ŷƃĥĬŮ ƲǀǈĥŕĬĥ ŕŹ óƃŮŮŷāŹ ܝڱڪڪڬܴ ܝڪګڪڬ
ܣܵګګڪڬ GŕǤĬŹ ǀŏāǀ ǀŏĬ āŇĬŹǀƲ ŕŹ óƃŮŮŷāŹݎƲŷƃĥĬŮ āƪĬ �āǫĬƲŕāŹ ǈƧĥāǀĬƪƲܝ ŕǀ ŕƲ ǥƃƪǀŏ ĞŮāƪŕņǫŕŹŇ ŏƃǥ

ڰ



ǀŏĬǫ ƪĬŮāǀĬ ǀƃ āŇĬŹǀƲ ǈƧĥāǀŕŹŇ ƲǀƪŕĞǀŮǫ Ǥŕā ǀŏĬ �āƪŹāƧŕāŹ ƲĞŏĬŷā ܴ�ܣܵ óƃŮŮŷāŹ ǈƲĬƲ ǀŏĬ ƲāŷĬ
ƲǀāǀŕƲǀŕĞāŮ ŷƃĥĬŮ āƲ ŕƲ ǀƃ ĝĬ ǈƲĬĥ ŕŹ ǀŏŕƲ ƧāƧĬƪܣ UŹ ǀŏŕƲ ŷƃĥĬŮܝ āŮŮ āŇĬŹǀƲ ƪĬĞĬŕǤĬ ĝŕŹƃŷŕāŮ ĥāǀā
ܴŕܣĬܝܣ ŕŹĥĬƧĬŹĥĬŹǀ āŹĥ ŕĥĬŹǀŕĞāŮŮǫ ĥŕƲǀƪŕĝǈǀĬĥ ĝŕŹāƪǫ ĥāǀāܵܝ ǥŏŕĞŏ ĞƃŷĬ ŕŹ ƃŹĬ ĥāǀā ƧƃŕŹǀ āǀ ā
ǀŕŷĬܣ ȌĬ ǀǫƧŕĞāŮ ŕŹƲǀāŹĞĬ ƃņ ƲǈĞŏ ā ŷƃĥĬŮ ŕƲ ǀŏāǀ ŕŹ ǥŏŕĞŏ ǀŏĬ ĥāǀā ĞƃŹƲŕƲǀ ƃņ ǀŏĬ ƃǈǀĞƃŷĬƲ ƃņ
ǀƃƲƲĬƲ ǥŕǀŏ ā ĞƃŕŹ ŏāǤŕŹŇ āŹ ǈŹŪŹƃǥŹ ĝŕāƲ ĝ 2 ܝڪܲ ܳګ āŹĥǥĬ ǈƧĥāǀĬ ƃǈƪ ƧƪƃĝāĝŕŮŕǀǫ ĥŕƲǀƪŕĝǈǀŕƃŹ
ƃǤĬƪ ƧƃƲƲŕĝŮĬ ǤāŮǈĬƲ ņƃƪ ĝ āŇāŕŹ āŹĥ āŇāŕŹܝ āƲ ŷƃƪĬ āŹĥŷƃƪĬ ĥāǀā āĞĞƪǈĬܣ ܴȌĬ āĞǀǈāŮ ŷƃĥĬŮ
ǈƲĬĥ ĝǫ óƃŮŮŷāŹ āŹĥ ŕŹ ǀŏĬ ņƃŮŮƃǥŕŹŇ ŕƲ ĬƩǈŕǤāŮĬŹǀ ǀƃ ƃŹĬ ŕŹǤƃŮǤŕŹŇ ǀǥƃ ĞƃŕŹƲܝ ĝǈǀ ǀŏāǀ ŕƲ
ŕŷŷāǀĬƪŕāŮ ņƃƪ Źƃǥܵܣ

FŕƪƲǀ ŹƃǀĬ ǀŏāǀܝ ŕŹ ǀŏŕƲ ŷƃĥĬŮܝ ǀŏĬ ƧāƪāŷĬǀĬƪ Ū ŕŹ ܴ�ܵ ĬƩǈāŮƲ ܝڬ ŇŕǤĬŹ ǀŏāǀ ǀŏĬƪĬ āƪĬ ĝǈǀ ǀǥƃ
ĬŮĬŷĬŹǀāƪǫ ƃǈǀĞƃŷĬƲܨ ŏĬāĥƲ āŹĥ ǀāŕŮƲܝ ŮĬǀ ǈƲ Ʋāǫܣ ±ƃܝ ŮĬǀǀŕŹŇO ĥĬƲŕŇŹāǀĬ ǀŏĬ ĞƃŕŹ ŮāŹĥŕŹŇ ŏĬāĥƲܝ
ņƃƪ ƃǈƪ ŷƃĥĬŮ ܴ�ܵ ĞāŹ ĝĬ ƪĬǥƪŕǀǀĬŹ āƲ

¦ƪܴO | ĬŹܵ ފ
ŹO ކ ڬܩ�
Ź ކ �

ܣ ܴ�ܵܘ

FǈƪǀŏĬƪŷƃƪĬܝ āƲ óƃŮŮŷāŹ ŹƃǀĬƲܝ ŇŕǤĬŹ ǀŏāǀ ĝ ܴǀŏĬ ĝŕāƲ ƃņ ǀŏĬ ĞƃŕŹܝ ǥŏŕĞŏ ŕƲ ǀŏĬ ƃĝŧĬĞǀŕǤĬ Ƨƪƃĝ݀
āĝŕŮŕǀǫ ǥŕǀŏ ǥŏŕĞŏ O ǥŕŮŮ ƃĞĞǈƪܵ ŕƲ ā ĞƃŹǀŕŹǈƃǈƲ ƧāƪāŷĬǀĬƪ āŹĥ ǀŏĬ ĥāǀā ņƃŮŮƃǥ ā ĝŕŹƃŷŕāŮ
ĥŕƲǀƪŕĝǈǀŕƃŹܝ ǀŏĬ ǈƧĥāǀŕŹŇ ĞāŹ ĝĬ ĬǻȉĞŕĬŹǀŮǫ ŷƃĥĬŮĬĥ Ǥŕā Ʋƃ݀ĞāŮŮĬĥ ĝĬǀā ĥŕƲǀƪŕĝǈǀŕƃŹƲܣ ȌĬ
ƲŏāƧĬ ƃņ ā ĝĬǀā ĥŕƲǀƪŕĝǈǀŕƃŹ ŕƲ ĥĬǀĬƪŷŕŹĬĥ ĝǫ ǀǥƃ ƧāƪāŷĬǀĬƪƲܝ ↵ āŹĥ � ܣ � ŹŕĞĬ ƧƪƃƧĬƪǀǫ ƃņ ǀŏĬ
ĝĬǀā ĥŕƲǀƪŕĝǈǀŕƃŹ ŕƲ ǀŏāǀ ŕǀ ŕƲ ā ĞƃŹŧǈŇāǀĬ Ƨƪŕƃƪ ņƃƪ ǀŏĬ ĝŕŹƃŷŕāŮ ĥŕƲǀƪŕĝǈǀŕƃŹܝ ǥŏŕĞŏ ŷĬāŹƲ ǀŏāǀ
ǈƧĥāǀŕŹŇ ā ĝĬǀā ĥŕƲǀƪŕĝǈǀŕƃŹ ƃŹ ĥāǀā ņƃŮŮƃǥŕŹŇ ā ĝŕŹƃŷŕāŮ ĥŕƲǀƪŕĝǈǀŕƃŹ ƪĬƲǈŮǀƲ āŇāŕŹ ŕŹ ā ĝĬǀā
ĥŕƲǀƪŕĝǈǀŕƃŹܣ ¿ƃ ĝĬ ĬǪāĞǀܝ ƲǈƧƧƃƲĬ ǥĬ Ʋǀāƪǀ ǥŕǀŏ ā ĝĬǀā ĥŕƲǀƪŕĝǈǀŕƃŹ ǥŕǀŏ ƧāƪāŷĬǀĬƪƲ ↵ āŹĥ �
āŹĥ ƃĝƲĬƪǤĬ ŹO ŏĬāĥƲ ŕŹ Ź ǀƃƲƲĬƲܣ ȌĬŹ ǀŏĬ ǈƧĥāǀĬĥ ĝĬǀā ĥŕƲǀƪŕĝǈǀŕƃŹ ŏāƲ ƧāƪāŷĬǀĬƪƲ ŹO ކ ↵
āŹĥ Ź ܽ ŹO ކ � ܣ ȌĬ ȉŹāŮ ǀŏŕŹŇ ǀƃ ŹƃǀŕĞĬ Źƃǥ ŕƲ ǀŏāǀ ǀŏĬ ŷĬāŹ ƃņ ā ĝĬǀā ĥŕƲǀƪŕĝǈǀŕƃŹ ĬƩǈāŮƲ ǀŏĬ
ȉƪƲǀ ƧāƪāŷĬǀĬƪ ƃǤĬƪ ǀŏĬ Ʋǈŷ ƃņ ǀŏĬ ǀǥƃ ƧāƪāŷĬǀĬƪƲܝ ǥŏŕĞŏ ņƃƪ ǀŏĬ ƧƪĬƲĬŹǀ ĞāƲĬ ǫŕĬŮĥƲ

ŹO ކ ↵
ŹO ކ ↵ ކ Ź ܽ ŹO ކ �

ފ
ŹO ކ ↵
Ź ކ ↵ ކ �

ܣ

�ƃŷƧāƪŕŹŇ ǀŏŕƲ ǥŕǀŏ ܴ�ܝܵܘ ǥĬ ƲĬĬ ŕŷŷĬĥŕāǀĬŮǫ ǀŏāǀ ǀŏĬ ƧƪƃĝāĝŕŮŕǀǫ ǀŏāǀ ā �āƪŹāƧŕāŹ āƲƲŕŇŹƲ ǀƃ
ŏĬāĥƲܝ ŇŕǤĬŹ ǀŏāǀ ƲŏĬ ƃĝƲĬƪǤĬĥ ƲĬƩǈĬŹĞĬ ĬŹܝ ĬƩǈāŮƲ ǀŏĬ ŷĬāŹ ƃņ ǀŏĬ ƧƪƃĝāĝŕŮŕǀǫ ĥŕƲǀƪŕĝǈǀŕƃŹ ƃņ
ā �āǫĬƲŕāŹ āŇĬŹǀ ǥŏƃ ƲǀāƪǀĬĥ ƃǈǀ ǥŕǀŏ ā ĝĬǀā ĥŕƲǀƪŕĝǈǀŕƃŹ ǥŕǀŏ ↵ ފ � āŹĥ ƃĝƲĬƪǤĬĥ ǀŏĬ ƲāŷĬ
ƲĬƩǈĬŹĞĬ ƃņ ǀƃƲƲĬƲܣ �ƲŪŕŹŇ ā �āǫĬƲŕāŹ ņƃƪ ŏĬƪ ƧƪƃĝāĝŕŮŕǀǫ ņƃƪ ŏĬāĥƲ ƃŹ ǀŏĬ ŹĬǪǀ ǀƃƲƲܝ ŇŕǤĬŹ ǀŏĬ
ĥāǀā ƃĝƲĬƪǤĬĥ Ʋƃ ņāƪܝ ŕƲ āƲŪŕŹŇ ŏĬƪ ņƃƪ ā ƧƃŕŹǀ ĬƲǀŕŷāǀĬܝ āŹĥ ǀŏĬ ŷĬāŹ ƃņ ā ĥŕƲǀƪŕĝǈǀŕƃŹܼāŮƲƃ
ŪŹƃǥŹ āƲ kĬāƲǀ݋ uĬāŹ ±ƩǈāƪĬƲ ĬƲǀŕŷāǀƃƪܼ݌ŕƲ ŇĬŹĬƪāŮŮǫ ĞƃŹƲŕĥĬƪĬĥ ǀƃ ĝĬ ǀŏĬ āƧƧƪƃƧƪŕāǀĬ ƧƃŕŹǀ
ĬƲǀŕŷāǀĬ ŕŹ ǀŏĬ ĞāƲĬ ƃņ ā ĞƃŹǀŕŹǈƃǈƲ ƧāƪāŷĬǀĬƪܝ ƲǈĞŏ āƲ ĝ ܴ�ĬƪǀƲĬŪāƲ ޺ ¿ƲŕǀƲŕŪŮŕƲܝ ܝڲڪڪڬ �ŏܣ ܣܵڲ
OĬŹĞĬܝ ā �āǫĬƲŕāŹ āŇĬŹǀ ƲǀāƪǀŕŹŇ ǥŕǀŏ ā ĝĬǀā ĥŕƲǀƪŕĝǈǀŕƃŹ ǥŕǀŏ ƧāƪāŷĬǀĬƪƲ ↵ āŹĥ � ǥŕŮŮ āŮǥāǫƲ
ƧƃƲǀ ǀŏĬ ƲāŷĬ ƧƪƃĝāĝŕŮŕǀŕĬƲ ņƃƪ ŏĬāĥƲ āƲ ā �āƪŹāƧŕāŹ āŇĬŹǀ ǥŕǀŏ � ފ ↵ڬ ފ �ڬ ܝ ƲǈƧƧƃƲŕŹŇ ǀŏĬǫ
ŏāǤĬ ƪĬĞĬŕǤĬĥ ǀŏĬ ƲāŷĬ ĥāǀāܣ UŹ ƧāƪǀŕĞǈŮāƪܝ ā �āƪŹāƧŕāŹ ǥŕǀŏ � ފ ǥŕŮŮڬ āŮǥāǫƲ ƧƃƲǀ ǀŏĬ ƲāŷĬ
ƧƪƃĝāĝŕŮŕǀŕĬƲ ņƃƪ ŏĬāĥƲ āƲ ā �āǫĬƲŕāŹ ƲǀāƪǀŕŹŇ ņƪƃŷ ǀŏĬ ǽŮāǀ ĝĬǀā ĥŕƲǀƪŕĝǈǀŕƃŹܼǥŏŕĞŏ ŕƲ ǀŏĬ ĝĬǀā
ĥŕƲǀƪŕĝǈǀŕƃŹ ǥŕǀŏ ↵ ފ � ފ āŇāŕŹܼګ ƲǈƧƧƃƲŕŹŇ ǀŏĬǫ ŏāǤĬ ƲĬĬŹ ǀŏĬ ƲāŷĬ ĥāǀāܣ

�ŇĬŹǀƲ ƲǀƪŕĞǀŮǫ ǈƧĥāǀŕŹŇ Ǥŕā ܴ�ܵ ǥŕŮŮ ƃĞĞǈƪ ŕŹ ƃǈƪŷƃĥĬŮ āƲ ā ŮŕŷŕǀŕŹŇ ĞāƲĬܣ �ǈƪŷƃĥĬŮ ǥŕŮŮ ĝĬ
ƧƃƧǈŮāǀĬĥ ĝǫ ƲƃĞŕāŮ �āƪŹāƧŕāŹƲܝ ǀŏāǀ ŕƲܝ āŇĬŹǀƲ ǀŏāǀ āŮƲƃ ǀāŪĬ ŕŹǀƃ āĞĞƃǈŹǀ ǀŏĬ ƃƧŕŹŕƃŹƲ ƃņ ƲƃŷĬ
ƃƪ āŮŮ ƃņ ǀŏĬŕƪ ĞƃŷŷǈŹŕǀǫ ŷĬŷĝĬƪƲܣ ãĬ ŏĬƪĬ āƪĬ ĝǈŕŮĥŕŹŇ ŏĬƪĬ ƃŹ %ƃǈǤĬŹݎƲ ĝܵڬڬڪڬܴ ƧƪƃƧƃƲāŮ ǀƃ
ĞāƲŏ ƃǈǀ ǥŏāǀ ŕƲ ā ĝŮāĞŪ ĝƃǪ ŕŹ ǀŏĬ ƃƪŕŇŕŹāŮ ǤĬƪƲŕƃŹ ƃņ ǀŏĬ ��ŷƃĥĬŮܼǤŕǵܝܣ ǀŏĬ ƧƪƃĞĬĥǈƪĬ ƃņ
ǈƧĥāǀŕŹŇ ƃŹ ǥƃƪŮĥŮǫ ĬǤŕĥĬŹĞĬܼŕŹ ǀĬƪŷƲ ƃņ �āƪŹāƧݎƲ � ƪǈŮĬƲܣ ãĬ ƲǀāǀĬ ŏĬƪĬ ǀŏĬ ŷƃƲǀ ŇĬŹĬƪāŮ
ǤĬƪƲŕƃŹ ƃņ ǀŏĬ ƪĬƲǈŮǀŕŹŇ ŷƃĥĬŮܣ kĬǀ Ĭŕǈ ĥĬƲŕŇŹāǀĬ ǀŏĬ ƲĬƩǈĬŹĞĬ ƃņ ƃǈǀĞƃŷĬƲ ǀŏāǀ āŇĬŹǀ ŕ ŏāƲ
ƲĬĬŹ āȅǀĬƪ ǀŏĬ ǈ݀ǀŏ ǈƧĥāǀĬܝ āŹĥ ŮĬǀO āŇāŕŹ ĥĬƲŕŇŹāǀĬ ŏĬāĥƲ ܴƃƪ ǥŏāǀĬǤĬƪ ĞƃǈŹǀƲ āƲ ƲǈĞĞĬƲƲܵܣ
FǈƪǀŏĬƪŷƃƪĬܝ ŮĬǀ ¦ƪŕܴO | Ĭŕǈܵ ĝĬ āŇĬŹǀ ŕݎƲ ĬƲǀŕŷāǀĬ ƃņ ĝܝ āŹĥ Ʋƃ ǀŏĬ ƧƪƃĝāĝŕŮŕǀǫ ƃņ ƃĝǀāŕŹŕŹŇ ŏĬāĥƲ
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ƃŹ ā ǀƃƲƲܝ āȅǀĬƪ ŏāǤŕŹŇ ƲĬĬŹ ĥāǀā Ĭŕǈܝ ǥŕǀŏ ǈŕO ŏĬāĥƲܣ ȌĬŹ ņƃƪ āŮŮ āŇĬŹǀƲ ŕ āŹĥ ǈƧĥāǀĬƲ ǈܝ
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ǥŕǀŏ ǀŏĬ ƲĬǀ ƃņ āŇĬŹǀƲ ǥŕǀŏŕŹ āŇĬŹǀ ŕݎƲ ��U āȅǀĬƪ ǀŏĬ ǈ݀ǀŏ ǈƧĥāǀĬ Źƃǥ ĝĬŕŹŇ ĥĬȉŹĬĥ āƲ ņƃŮŮƃǥƲܜ
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ܣ

ȌŕƲ ŕƲ ǀŏĬ ŷƃƲǀ ŇĬŹĬƪāŮ ǤĬƪƲŕƃŹ ĝĬĞāǈƲĬ ŕǀ āŮŮƃǥƲ āŇĬŹǀƲ ǀƃ ŏāǤĬ ǀŏĬŕƪ ƃǥŹ ↵ āŹĥ ✏ ǤāŮǈĬƲܣ ãĬ
ŮƃƃŪ āǀ ǀŏāǀ ǤĬƪƲŕƃŹ ŕŹ ±ĬĞǀŕƃŹ ܝڰ ĝǈǀ ǈŹǀŕŮ ǀŏĬŹ ǥĬ ņƃĞǈƲ ƃŹ ǀŏĬ ŷƃĥĬŮ ŕŹ ǥŏŕĞŏ ↵ŕ ފ ↵ŧ āŹĥ
✏ŕ ފ ✏ŧ ņƃƪ āŮŮ āŇĬŹǀƲ ŕ āŹĥ ŧܣ

UŹ ǀŏŕƲ ƧāƧĬƪܝ ǥĬ āƪĬ ŇƃŕŹŇ ǀƃ āƧƧŮǫ ǀŏŕƲ ŷƃĥĬŮ ǀƃ āŇĬŹǀƲ ĬƲǀŕŷāǀŕŹŇ ǀŏĬ ƧƪƃĝāĝŕŮŕǀŕĬƲ
ƃņ ǀǥƃ ŕŹĥĬƧĬŹĥĬŹǀ ƧāƪāŷĬǀĬƪƲܣ Fƃƪ ā ȉƪƲǀ ŕŮŮǈƲǀƪāǀŕƃŹܝ ƲǈƧƧƃƲĬ ĬāĞŏ āŇĬŹǀ ŏāƲ ǀǥƃ ĞƃŕŹƲ
ǥŕǀŏ ƧƃƲƲŕĝŮǫ ĥŕǻņĬƪĬŹǀ ĝŕāƲĬƲ ņƃƪ ŏĬāĥƲܝ ǥŏĬƪĬ ǀŏĬƲĬ ĝŕāƲĬƲ āƪĬ ǀŏĬ ƲāŷĬ ņƃƪ āŮŮ āŇĬŹǀƲ ŕŹ ǀŏĬ
ĞƃŷŷǈŹŕǀǫܣ ȌǈƲܝ ŕņ ƃŹĬ āŇĬŹǀ ŏāƲ ā ĞƃŕŹ ǥŕǀŏ ĝŕāƲ ڰܣڪ ņƃƪ ŏĬāĥƲ āŹĥ āŹƃǀŏĬƪ ĞƃŕŹ ǥŕǀŏ ĝŕāƲ
گڱܣڪ ņƃƪ ŏĬāĥƲܝ ǀŏĬŹ āŮŮ āŇĬŹǀƲ ŏāǤĬ ƃŹĬ ĞƃŕŹ ǥŕǀŏ ĝŕāƲ ڰܣڪ ņƃƪ ŏĬāĥƲ āŹĥ āŹƃǀŏĬƪ ǥŕǀŏ ĝŕāƲ ܣگڱܣڪ
ȌĬ ǥƃƪŮĥŮǫ ŕŹƧǈǀ ĬāĞŏ āŇĬŹǀ ƪĬĞĬŕǤĬƲ āǀ āŹǫ ǀŕŷĬ ƲǀĬƧ ĞƃŷĬƲ ņƪƃŷ ǽŮŕƧƧŕŹŇ ĬāĞŏ ƃņ ǀŏĬ ĞƃŕŹƲ āǀ
ǀŏĬ ǀŕŷĬ ƲǀĬƧ āŹĥ ƃĝƲĬƪǤŕŹŇ ǥŏĬǀŏĬƪ ŕǀ ŮāŹĥƲ ŏĬāĥƲ ƃƪ ǀāŕŮƲܣ ȌĬ ŕŹĥŕǤŕĥǈāŮ Ƨāƪǀ ƃņ ǀŏĬ ǈƧĥāǀŕŹŇ
ĞƃŹƲŕƲǀƲ ƃņ āƧƧŮǫŕŹŇ ǀŏĬ �āƪŹāƧŕāŹ ƪǈŮĬ ǥŕǀŏ � ފ ڬ ǀƃ ǈƧĥāǀĬ ǀŏĬ ĬƲǀŕŷāǀĬƲ ƃņ ǀŏĬ ǀǥƃ ĝŕāƲĬƲܣ
¿ƃ ĞƃŷĝŕŹĬ ǀŏŕƲ ǥŕǀŏ ǀŏĬ ƲƃĞŕāŮ Ƨāƪǀ ƃņ ǀŏĬ ǈƧĥāǀŕŹŇ ƪĬƩǈŕƪĬƲ ā ƲŮŕŇŏǀ ŇĬŹĬƪāŮŕǵāǀŕƃŹ ƃņ ǀŏĬ
ĥĬȉŹŕǀŕƃŹ ƃņ ǀŏĬ ��Uܝ ĬǪāĞǀŮǫ ŕŹ ǀŏĬ ǥāǫ ǥĬ Ʋāǥ āĝƃǤĬ ܴƲƃ ǥĬ āŇāŕŹ ĞƃŹƲŕĥĬƪ ĝƃǀŏ ǀŏĬ -ǈĞŮŕĥĬāŹ
āŹĥ ǀŏĬ uāŹŏāǀǀāŹ ĥŕƲǀāŹĞĬ ŷĬǀƪŕĞܵܝ ĝǈǀ ƃǀŏĬƪǥŕƲĬ ĥƃĬƲ Źƃǀ ĞāŮŮ ņƃƪ āŹǫ ĞŏāŹŇĬƲܣ �ŹĞĬ āŹ
āŇĬŹǀ ŏāƲ ĥĬǀĬƪŷŕŹĬĥ ǥŏŕĞŏ ƃǀŏĬƪ āŇĬŹǀƲ āƪĬ ŕŹ ŕǀƲ ��Uܝ ŕǀ ĞāŮĞǈŮāǀĬƲܝ ņƃƪ ĬāĞŏ ĞƃŕŹܝ ǀŏĬ ŷĬāŹ
ƃņ ǀŏĬ ĬƲǀŕŷāǀĬƲ ƃņ ǀŏĬ ĞƃŕŹݎƲ ĝŕāƲ ŏĬŮĥ ĝǫ ǀŏƃƲĬ ŕŹ ǀŏĬ āŇĬŹǀݎƲ ��U āŹĥ ǀŏĬŹŷāŪĬƲ ŕǀƲ ƃǥŹ ŹĬǥ
ĬƲǀŕŷāǀĬ ƃņ ǀŏĬ ĝŕāƲ ā ĞƃŹǤĬǪ ĞƃŷĝŕŹāǀŕƃŹ ƃņ ǀŏāǀ āǤĬƪāŇĬ āŹĥ ƃņ ǀŏĬ ĬƲǀŕŷāǀĬ ƃĝǀāŕŹĬĥ Ǥŕā
ǀŏĬ ŕŹĥŕǤŕĥǈāŮ Ƨāƪǀ ƃņ ǀŏĬ ǈƧĥāǀŕŹŇ ƧƪƃĞĬƲƲܝ ǥŏĬƪĬ ↵ āŇāŕŹ ĥĬǀĬƪŷŕŹĬƲ ŏƃǥ ǀŏĬ ƃǈǀĞƃŷĬƲ ƃņ
ǀŏĬ ŕŹĥŕǤŕĥǈāŮ āŹĥ ƲƃĞŕāŮ ƧāƪǀƲ āƪĬ ǥĬŕŇŏǀĬĥ āŇāŕŹƲǀ ĬāĞŏ ƃǀŏĬƪܝ āŹĥ ✏ āŇāŕŹ ĥĬǀĬƪŷŕŹĬƲ ŏƃǥ
݌ŮŕĝĬƪāŮ݋ ǀŏĬ āŇĬŹǀ ŕƲ ŕŹ ĞƃǈŹǀŕŹŇ ƃǀŏĬƪƲ āƲ ĝĬŕŹŇ ŕŹ ŕǀƲ ��Uܣ FŕŇǈƪĬ ڭ ƲŏƃǥƲ ǀŏĬ ǀƪāŧĬĞǀƃƪŕĬƲ ƃņ
ǀŏĬ ĝĬŮŕĬņ ƲǀāǀĬƲ ƃņ ڪگ āŇĬŹǀƲ ǈƧĥāǀŕŹŇ Ǥŕā ܴ���ܝܵ ņƃƪ ĥŕǻņĬƪĬŹǀ ƧāƪāŷĬǀĬƪ ƲĬǀǀŕŹŇƲܝ ĝǈǀ āŮǥāǫƲ
ǥŕǀŏ ⌧ ފ hܝڰܣڪ ܝiگڱܣڪ ǥŏŕĞŏ ĞāŹ ĝĬ ǀŏƃǈŇŏǀ ƃņ āƲ ŕŹĥŕĞāǀŕŹŇ ǀŏāǀ ǀŏĬ ȉƪƲǀ ĞƃŕŹ ŏāƲ ā ĝŕāƲ ņƃƪ
ŏĬāĥƲ ƃņ ڰܣڪ āŹĥ ǀŏĬ ƃǀŏĬƪ ĞƃŕŹ ŏāƲ ā ĝŕāƲ ņƃƪ ŏĬāĥƲ ƃņ ܣگڱܣڪ

ڭ �āŹĥŕǀ ƧƪƃĝŮĬŷƲ
UŹ ǀŏĬ ǀǥƃ݀ĥŕŷĬŹƲŕƃŹāŮ ��ŷƃĥĬŮ ǥŕǀŏ ƲƃĞŕāŮ �āƪŹāƧŕāŹ āŇĬŹǀƲ ǀŏāǀ ǥāƲ ŕŮŮǈƲǀƪāǀĬĥ ŕŹ FŕŇǈƪĬ ܝڭ
ĬāĞŏ āŇĬŹǀ ǽŮŕƧƧĬĥ ĝƃǀŏ ĞƃŕŹƲ ŕŹ ŕǀƲ ƧƃƲƲĬƲƲŕƃŹ āǀ ĬāĞŏ ǀŕŷĬ ƲǀĬƧܣ �ǈǀ Źƃǥ ƲǈƧƧƃƲĬ ŕǀ ǥĬƪĬ
āŮŮƃǥĬĥ ǀƃ ǽŮŕƧ ƃŹŮǫ ƃŹĬ ĞƃŕŹ ĬāĞŏ ǀŕŷĬ ƲǀĬƧܝ ǥŏĬƪĬ ǀŏĬ ĞŏƃŕĞĬ ǥŏŕĞŏ ĞƃŕŹ ǀƃ ǽŮŕƧ āǀ ā ŇŕǤĬŹ ǀŕŷĬ
ƲǀĬƧ ǥĬƪĬ ǈƧ ǀƃ ǀŏĬ āŇĬŹǀܣ ȌĬŹܝ ŇŕǤĬŹ ǀŏāǀ ǀŏĬ āŇĬŹǀ ǥƃǈŮĥ ƲǀŕŮŮ ŮŕŪĬ ǀƃ ĥĬǀĬƪŷŕŹĬ ǀŏĬ ĝŕāƲ
ƃņ ĝƃǀŏ ĞƃŕŹƲܝ ŕǀ ĞƃǈŮĥ ĥĬĞŕĥĬ ǀƃ ǽŮŕƧ ǀŏĬ ĞƃŕŹƲ ŕŹǀĬƪĞŏāŹŇĬāĝŮǫܝ ȉƪƲǀ ƃŹĬ ĞƃŕŹܝ ǀŏĬŹ āǀ ǀŏĬ ŹĬǪǀ
ǀŕŷĬ ƲǀĬƧ ǀŏĬ ƃǀŏĬƪܝ ǀŏĬŹ ǀŏĬ ȉƪƲǀ āŇāŕŹܝ āŹĥ Ʋƃ ƃŹܣ ãĬ āĥĥ ā ņǈƪǀŏĬƪ ǀǥŕƲǀܜ ĬāĞŏ ǀŕŷĬ ā ĞƃŕŹ
ŮāŹĥƲ ŏĬāĥƲܝ ǀŏĬ āŇĬŹǀ ƪĬĞĬŕǤĬƲ ƃŹĬ ĥƃŮŮāƪܝ āŹĥ ŹƃǀŏŕŹŇ ŕņ ǀŏĬ ĞƃŕŹ ŮāŹĥƲ ǀāŕŮƲܣ ¿ƃ ŷāǪŕŷŕǵĬ
ŕǀƲ ĬǪƧĬĞǀĬĥ ƪĬǀǈƪŹƲܝ ǀŏĬ āŇĬŹǀ ŷŕŇŏǀ Źƃǥ ĥĬĞŕĥĬ ǀƃ āŮǥāǫƲ ƧŕĞŪ ǀŏĬ ĞƃŕŹ ŕǀ ĬƲǀŕŷāǀĬƲ ǀƃ ŏāǤĬ
ǀŏĬ ŏŕŇŏĬƲǀ ĝŕāƲ ņƃƪ ŏĬāĥƲܣ ãŏŕŮĬ ǀŏāǀ āƧƧĬāƪƲ ƪĬāƲƃŹāĝŮĬܝ ǀŏĬ āŇĬŹǀ ƪĬāŮŕǵĬƲ ǀŏāǀ ŕǀƲ ĬƲǀŕŷāǀĬƲ
ƃņ ǀŏĬ ĝŕāƲĬƲ ŷāǫ ĝĬ ǥƪƃŹŇܜ ŕǀ ŷŕŇŏǀ ĝĬ ŷāǪŕŷŕǵŕŹŇ ĬǪƧĬĞǀĬĥ ƪĬǀǈƪŹƲ ĝǫ āŮǥāǫƲ ƧŕĞŪŕŹŇ ƃŹĬ
ĞƃŕŹܝ ĬǤĬŹ ǀŏƃǈŇŏ ŕǀ ǥƃǈŮĥ āĞǀǈāŮŮǫ ŷāŪĬ ŷƃƪĬ ŷƃŹĬǫ ŕŹ ǀŏĬ ŮƃŹŇ ŏāǈŮ ǥĬƪĬ ŕǀ ǀƃ ƧŕĞŪ ǀŏĬ ƃǀŏĬƪ
ĞƃŕŹ ŕŹƲǀĬāĥܣ ȌĬ āŇĬŹǀ ĞƃǈŮĥ ŕŹĞƪĬāƲĬ ǀŏĬ āĞĞǈƪāĞǫ ƃņ ŕǀƲ ĬƲǀŕŷāǀĬ ƃņ ǀŏĬ ĝŕāƲ ƃņ ǀŏĬ ĞƃŕŹ ŕǀ Źƃǥ
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FŕŇǈƪĬ ܜڭ ©ĬƧĬāǀĬĥ ǀǥƃ݀ĥŕŷĬŹƲŕƃŹāŮ �� ǈƧĥāǀŕŹŇ ڪڬܴ ǈƧĥāǀĬƲܵ ƃņ ĞƃŷŷǈŹŕǀŕĬƲ ƃņ ڪگ ƲƃĞŕāŮ �āƪŹāƧŕāŹ
āŇĬŹǀƲܝ ņƃƪ ⌧ ފ hܝڰܣڪ iگڱܣڪ ǥŕǀŏ ĥŕǻņĬƪĬŹǀ ǤāŮǈĬƲ ņƃƪ ↵ āŹĥ ✏ ƧĬƪ ĞƃŮǈŷŹܝ āƲƲǈŷŕŹŇ ǀŏĬ -ǈĞŮŕĥĬāŹ ŷĬǀƪŕĞ
ܴǀƃƧ ƪƃǥܵ āŹĥ ǀŏĬ uāŹŏāǀǀāŹ ŷĬǀƪŕĞ ܴĝƃǀǀƃŷ ƪƃǥܵܣ

ĝĬŮŕĬǤĬƲ ǀƃ ĝĬ ŮĬƲƲ ƧƪƃȉǀāĝŮĬ ĝǫ āŮƲƃ ņƪƃŷ ǀŕŷĬ ǀƃ ǀŕŷĬ ǽŮŕƧƧŕŹŇ ǀŏāǀ ĞƃŕŹܣ �ǈǀ ŏƃǥ ǀƃ ĝāŮāŹĞĬ
ǀŏĬ ĬǪƧĬĞǀĬĥ ŇāŕŹ ŕŹ āĞĞǈƪāĞǫ āŹĥ ǀŏĬ ĬǪƧĬĞǀĬĥ ŮƃƲƲ ƃņ ŕŹĞƃŷĬܤ

UŹ ǀŏĬ ǀǫƧŕĞāŮ ƧƪĬƲĬŹǀāǀŕƃŹ ƃņ ǀŏŕƲ ƧƪƃĝŮĬŷܝ ŕǀ ŕƲ Źƃǀ āĝƃǈǀ ĞƃŕŹƲ ĝǈǀ āĝƃǈǀ ǀǥƃ݀āƪŷĬĥ
ĝāŹĥŕǀƲܣ ©ĬŇāƪĥŮĬƲƲܝ ǀŏĬ ƧƪƃĝŮĬŷ ŕƲ Źƃǀܝ āǀ ĝƃǀǀƃŷܝ āĝƃǈǀ ŇāŷĬƲ ƃņ ĞŏāŹĞĬ ĝǈǀ ŷāŹŕņĬƲǀƲ ŕǀƲĬŮņ
ŕŹ ŷāŹǫ ƃƪĥŕŹāƪǫ ƲŕǀǈāǀŕƃŹƲܣ %ƃĞǀƃƪƲ ŷŕŇŏǀ ŏāǤĬ ǀƃ ĞŏƃƃƲĬ ĝĬǀǥĬĬŹ ǀǥƃ ĥŕǻņĬƪĬŹǀ ǀŏĬƪāƧŕĬƲܣ
Uǀ ǥƃǈŮĥ ƲĬĬŷ ǈŹĬǀŏŕĞāŮ Źƃǀ ǀƃ ĞŏƃƃƲĬ ǀŏĬ ƃŹĬ ǥŕǀŏ ǀŏĬ ŏŕŇŏĬƲǀ ĞŏāŹĞĬƲ ƃņ ĞǈƪŕŹŇ ǀŏĬ ƧāǀŕĬŹǀܣ
�ǈǀ ǥŏāǀ ŕņ ǀŏĬǫ āƪĬ ŷŕƲǀāŪĬŹ āĝƃǈǀ ǥŏŕĞŏ ǀŏĬƪāƧǫ ŕƲ ǀŏĬ ŷƃƪĬ ĬǻȉĞāĞŕƃǈƲ ƃŹĬܤ �Źĥ ƲǈƧƧƃƲŕŹŇ
ǀŏāǀܝ ŕŹ ƪĬāŮŕǀǫܝ ǀŏĬ ݌ƃǀŏĬƪ݋ ǀŏĬƪāƧǫ ŕƲ ŷƃƪĬ ĬǻȉĞāĞŕƃǈƲܝ ŏƃǥǥŕŮŮ ǀŏĬǫ ĬǤĬƪ ȉŹĥ ƃǈǀ ŕņ ŕǀ ŹĬǤĬƪ
ŇĬǀƲ āƧƧŮŕĬĥܤ ±ŕŷŕŮāƪŮǫܝ ƲĞŕĬŹǀŕƲǀƲ ŷŕŇŏǀ ŏāǤĬ ǀƃ ĞŏƃƃƲĬ ĝĬǀǥĬĬŹ ǀǥƃ ƪĬƲĬāƪĞŏ ŷĬǀŏƃĥƲܣ ȌĬǫ
ĞƃŹƲŕƲǀĬŹǀŮǫ ĞŏƃƃƲĬ ǀŏĬ ƃŹĬ ǀŏĬǫ ĝĬŮŕĬǤĬ ǀƃ ŏāǤĬ ǀŏĬ ŏŕŇŏĬƲǀ ƲǈĞĞĬƲƲ ƪāǀĬܣ �ǈǀ ŕņ ǀŏĬ āŮǀĬƪŹāǀŕǤĬ
ŏāƲ ŕŹ ņāĞǀ ā ŏŕŇŏĬƪ ƲǈĞĞĬƲƲ ƪāǀĬܝ ŏƃǥ āƪĬ ǀŏĬǫ ĬǤĬƪ ǀƃ ȉŹĥ ƃǈǀܤ �Ʋ ā ȉŹāŮ ĬǪāŷƧŮĬǥĬŷĬŹǀŕƃŹ ǀŏĬ
ƧƪƃĝŮĬŷ ƃņ ĞŏƃƃƲŕŹŇ ā ǥĬĝƲŕǀĬ ā ĞƃŷƧāŹǫ ǥŕŮŮ ǈƲĬ ǀƃ ƧĬƪƲǈāĥĬ ǤŕƲŕǀƃƪƲ ǀƃ ƧǈƪĞŏāƲĬ ŕǀƲ ƧƪƃĥǈĞǀƲܣ
ãŕŮŮ ā ǥĬĝƲŕǀĬ ǥŕǀŏ ā ƪĬĥ ĝǈǫ ĝǈǀǀƃŹ �݋ܴŮŕĞŪ ŏĬƪĬ ǀƃ ĝǈǫܵ݌ܟ ŮĬāĥ ǀƃ ŷƃƪĬ ƪĬǤĬŹǈĬ ǀŏāŹ ǀŏĬ ƲāŷĬ
ǥĬĝƲŕǀĬ ĝǈǀ Źƃǥ ǥŕǀŏ ǀŏĬ ĝǈǫ ĝǈǀǀƃŹ āƧƧĬāƪŕŹŇ ŕŹ ǫĬŮŮƃǥܤ ȌĬ ĞƃŷƧāŹǫ ŷŕŇŏǀ ŏāǤĬ ŷƃƪĬ
ĞƃŹȉĥĬŹĞĬ ŕŹ ǀŏĬ ƪĬĥ ĝǈǀǀƃŹܝ ĝǈǀ ǀƃ ȉŹĥ ƃǈǀ ǥŏĬǀŏĬƪ ǀŏāǀ ĞƃŹȉĥĬŹĞĬ ŕƲ ŧǈƲǀŕȉĬĥܝ ǀŏĬǫ ǥƃǈŮĥ
ŏāǤĬ ǀƃ ŷāŪĬ ƲǈƪĬ ǀŏāǀ āǀ ŮĬāƲǀ ƲƃŷĬ ǤŕƲŕǀƃƪƲ ƲĬĬ ǀŏĬ ǥĬĝ ƧāŇĬ ǥŕǀŏ ǀŏĬ ǫĬŮŮƃǥ ĝǈǀǀƃŹܼǥŏŕĞŏܝ
ŏƃǥĬǤĬƪܝ ŕŹ ǀŏĬ ŷĬāŹǀŕŷĬ ĞƃǈŮĥ ŮĬāĥ ǀƃ ā ŮƃƲƲ ƃņ ƪĬǤĬŹǈĬܣ

FŕŹĥŕŹŇāŹƃƧǀŕŷāŮ ĝāŮāŹĞĬܝ ŕŹ ǀŏŕƲ ŪŕŹĥƃņ ƲŕǀǈāǀŕƃŹܝĝĬǀǥĬĬŹĬǪƧŮƃƪāǀŕƃŹ ܴǀƪǫŕŹŇ ǀƃ ŕŷƧƪƃǤĬ
ǀŏĬ ƪĬŮŕāĝŕŮŕǀǫ ƃņ ƃŹĬݎƲ ĬƲǀŕŷāǀĬƲܵ āŹĥ ĬǪƧŮƃŕǀāǀŕƃŹ ܴŷāǪŕŷŕǵŕŹŇ ƧƪƃȉǀƲܵ ŕƲ āŹ ƃŮĥ ƧƪƃĝŮĬŷ ǥŕǀŏ
Źƃ ĬāƲǫ ƲƃŮǈǀŕƃŹ ܴƲĬĬܝ ĬܣŇܝܣ �Ĭƪƪǫ ޺ FƪŕƲǀĬĥǀܝ ܣܵگڲڳګ �Ʋ óƃŮŮŷāŹ ܵڪګڪڬܴ ŹƃǀĬƲܝ ŏƃǥĬǤĬƪܝ ŕǀ ŷāǫ
ŏĬŮƧ ǀƃ āƧƧƪƃāĞŏ ǀŏĬ ƧƪƃĝŮĬŷ ņƪƃŷ ā ƲƃĞŕāŮ ƧĬƪƲƧĬĞǀŕǤĬܣ �ȅǀĬƪ āŮŮܝ ŕŹ ā ƲƃĞŕāŮ ƲĬǀǀŕŹŇܝ ŕŹƲǀĬāĥ ƃņ
ĬǪƧŮƃƪŕŹŇ ǀŏĬ āŮǀĬƪŹāǀŕǤĬ ǀŏĬǫ ĬǪƧĬĞǀ ǀƃ ŮĬāĥ ǀƃ ŮƃǥĬƪ ƪĬǀǈƪŹƲ ǀŏĬŷƲĬŮǤĬƲܝ āŇĬŹǀƲ ŷāǫ ĝĬ āĝŮĬ ǀƃ
ŮĬāƪŹ āĝƃǈǀ ŕǀ ņƪƃŷ ƃǀŏĬƪƲ ǥŏƃ āĞǀǈāŮŮǫ Ƨǈǀ ŷƃƪĬ ĞƃŹȉĥĬŹĞĬ ŕŹ ǀŏāǀ āŮǀĬƪŹāǀŕǤĬ āŹĥ ǀŏĬƪĬņƃƪĬ
ĞŏƃƃƲĬ ŕǀ ƃǤĬƪ ǀŏĬ ƃǀŏĬƪ ƃƧǀŕƃŹܣ

ڳ



óƃŮŮŷāŹ āĥĥƪĬƲƲĬƲ ĝāŹĥŕǀ ƧƪƃĝŮĬŷƲ ĝǫ ƧŮāĞŕŹŇ �āǫĬƲŕāŹ ǈƧĥāǀĬƪƲ ŕŹ ā ŹĬǀǥƃƪŪܣ -āĞŏ āŇĬŹǀ
āŮǥāǫƲ ƧŮāǫƲ ǀŏĬ āƪŷ ŕǀ ĝĬŮŕĬǤĬƲ ǀƃ ŏāǤĬ ǀŏĬ ŏŕŇŏĬƲǀ ƲǈĞĞĬƲƲ ƪāǀĬܣ OƃǥĬǤĬƪܝ ŕǀ āŮƲƃ ŏāƲ āĞĞĬƲƲ ǀƃ
ǀŏĬ ƪĬƲǈŮǀƲ ƃĝǀāŕŹĬĥ ĝǫ ŕǀƲ ŹĬŕŇŏĝƃƪƲ ŕŹ ǀŏĬ ŹĬǀǥƃƪŪܣ óƃŮŮŷāŹ ܝڱڪڪڬܴ ܵڪګڪڬ ŕƲ ŷƃƲǀŮǫ ŕŹǀĬƪĬƲǀĬĥ
ŕŹ ǀŏĬ ŕŷƧāĞǀ ƃņ ŹĬǀǥƃƪŪ ĞƃŹŹĬĞǀŕǤŕǀǫ ƃŹ ā ĞĬƪǀāŕŹ ƧƪāĞǀŕĞāŮ ƃǈǀĞƃŷĬܝ Ǥŕǵܝܣ ǀŏāǀ āŮŮ ŹĬǀǥƃƪŪ
ŷĬŷĝĬƪƲ ĞŏƃƃƲĬ ǀŏĬ ĝĬǀǀĬƪ āƪŷܣ Uǀ ŕƲ āƲƲǈŷĬĥ ǀŏāǀ ǀŏĬŷĬŷĝĬƪƲ ƃņ ǀŏĬ ŹĬǀǥƃƪŪ āŮǥāǫƲ ƧŮāǫ ǀŏĬ
āƪŷ ǀŏĬǫ ĞƃŹƲŕĥĬƪ ǀƃ ĝĬ ǀŏĬ ĝĬǀǀĬƪ āƪŷܣ ÆƲŕŹŇ ĞƃŷƧǈǀĬƪ ƲŕŷǈŮāǀŕƃŹƲܝ ŏĬ ȉŹĥƲ ǀŏāǀܝ ǥŏĬƪĬāƲ
ŇƪĬāǀĬƪ ĞƃŹŹĬĞǀŕǤŕǀǫ ǀĬŹĥƲ ǀƃ ƲƧĬĬĥ ǈƧ ĞƃŹǤĬƪŇĬŹĞĬ ǀƃ ā ĞƃŹƲĬŹƲǈāŮ ǤŕĬǥ ƃŹ ǥŏāǀ ŕƲ ĞƃŹƲŕĥĬƪĬĥ
ǀƃ ĝĬ ǀŏĬ ĝĬǀǀĬƪ āƪŷܝ ŕǀ ǀĬŹĥƲ ǀƃ ĥĬĞƪĬāƲĬ ǀŏĬ ĞŏāŹĞĬ ǀŏāǀ ǀŏĬ āƪŷ ŕƲ ŕŹĥĬĬĥ ǀŏĬ ĝĬǀǀĬƪ ƃŹĬܣ �Ʋ
óƃŮŮŷāŹ ĬǪƧŮāŕŹƲܝ ǀŏāǀ ŕƲ ĝĬĞāǈƲĬܝ ŕŹ ā ĥĬŹƲĬŮǫ ĞƃŹŹĬĞǀĬĥ ŹĬǀǥƃƪŪܝ ƪǈŹƲ ƃņ ƃǈǀĞƃŷĬƲ ĥĬǤŕāǀŕŹŇ
ņƪƃŷ ǀŏĬ ŮŕŷŕǀŕŹŇ ņƪĬƩǈĬŹĞǫ ƃņ ƲǈĞĞĬƲƲ ƃņ āŹ āƪŷ ĞāŹ ŷƃƪĬ ĬāƲŕŮǫ ŕŷƧāĞǀ ǀŏĬ ŹĬǀǥƃƪŪ āƲ ā
ǥŏƃŮĬܝ ƩǈŕĞŪŮǫ ƧǈƲŏŕŹŇ āŮŮ āŇĬŹǀƲ ƃǻņ ǀƪāĞŪܝ ǥŏŕŮĬ ŕŹ ƲƧāƪƲĬƪ ŹĬǀǥƃƪŪƲܝ ǀŏĬƪĬ ŕƲ ā ŇƪĬāǀĬƪ ĞŏāŹĞĬ
ǀŏāǀ āǀ ŮĬāƲǀ ƲƃŷĬ ƃņ ǀŏĬ āŇĬŹǀƲ ƲǀŕĞŪ ǀƃ ǀŏĬ ĝĬǀǀĬƪ ĝĬŮŕĬņܝ ǥŏŕĞŏ ǀŏĬǫŷāǫ ǀŏĬŹ ŮāǀĬƪ ĥŕƲƲĬŷŕŹāǀĬ
ǀƃ ǀŏĬ ƪĬƲǀ ƃņ ǀŏĬ ĞƃŷŷǈŹŕǀǫܝ āŮƲƃ ŏĬŮƧŕŹŇ ǀƃ ĞƃƪƪĬĞǀ āŇĬŹǀƲ ǥŏƃ ŏāĥ ĝĬĬŹŷŕƲŮĬĥ ĝǫ ǈŹŮǈĞŪǫ
ƲǈĝƲĬƩǈĬŹĞĬƲ ƃņ ƃǈǀĞƃŷĬƲܣ

ãŏŕŮĬ ŕŹǀĬƪĬƲǀŕŹŇܝ óƃŮŮŷāŹݎƲ ƪĬƲǈŮǀƲ āƪĬ ŮŕŷŕǀĬĥ ŕŹ ƲĞƃƧĬܝ āƲ ǥāƲ ĥŕƲĞƃǤĬƪĬĥ ĝǫ ©ƃƲĬŹƲǀƃĞŪܝ
�ƪǈŹĬƪܝ āŹĥ �ݎ�ƃŹŹƃƪ ܣܵڱګڪڬܴ ±ƧĬĞŕȉĞāŮŮǫܝ ǀŏĬƲĬ āǈǀŏƃƪƲ ņƃǈŹĥ ǀŏāǀ ǀŏĬ ŹĬǀǥƃƪŪ ĬǻņĬĞǀ ĥƃĞǈ݀
ŷĬŹǀĬĥ ŕŹ óƃŮŮŷāŹݎƲ ǥƃƪŪ ƃŹŮǫ ŷāŹŕņĬƲǀƲ ŕǀƲĬŮņ ŕŹ ā ƲŷāŮŮ ƪĬŇŕƃŹ ƃņ ƧāƪāŷĬǀĬƪ ƲƧāĞĬܣ UŹ āŮŮ ƃņ
óƃŮŮŷāŹݎƲ ƲŕŷǈŮāǀŕƃŹƲܝ ƃŹĬ āƪŷ ŏāƲ āŹ āƲƲƃĞŕāǀĬĥ ƲǈĞĞĬƲƲ ƪāǀĬ ƃņ گܣڪ ǥŏŕŮĬ ǀŏĬ ƃǀŏĬƪ ƃŹĬ ŏāƲ āŹ
āƲƲƃĞŕāǀĬĥ ƲǈĞĞĬƲƲ ƪāǀĬ ƃņ ܣګڪگܣڪ -ǪǀĬŹĥŕŹŇ óƃŮŮŷāŹݎƲ ƲŕŷǈŮāǀŕƃŹƲܝ ©ƃƲĬŹƲǀƃĞŪ āŹĥ ĞƃŮŮĬāŇǈĬƲ
Ʋŏƃǥ ǀŏāǀ ǀŏĬ ŹĬǀǥƃƪŪ ĬǻņĬĞǀ ĝĬĞƃŷĬƲ ǤŕƪǀǈāŮŮǫ ŹĬŇŮŕŇŕĝŮĬ ŕņ ǀŏĬ ƲǈĞĞĬƲƲ ƪāǀĬ ƃņ ǀŏĬ ƲĬĞƃŹĥ āƪŷ
ŕƲ ŧǈƲǀ ƲŮŕŇŏǀŮǫ ŕŹĞƪĬāƲĬĥܝ ǀƃ ܝګگܣڪ āŹĥ ǀŏāǀ ǀŏĬ ĬǻņĬĞǀ ǤāŹŕƲŏĬƲ ĞƃŷƧŮĬǀĬŮǫ āƲ ƲƃƃŹ āƲ ŕǀƲ ƲǈĞĞĬƲƲ
ƪāǀĬ ŕƲ ڭگܣڪ ƃƪ āĝƃǤĬܣ

�ŷƃŹŇ ƃǀŏĬƪ ȉŹĥŕŹŇƲܝ ǀŏŕƲ ŏāƲ ƪāŕƲĬĥ ĞƃŹĞĬƪŹƲ āĝƃǈǀ ǀŏĬ ƪƃĝǈƲǀŹĬƲƲ ƃņ ƪĬƲǈŮǀƲ ņƪƃŷ āŇĬŹǀ݀
ĝāƲĬĥ ŷƃĥĬŮŕŹŇ ƲǀǈĥŕĬƲܨ ƲĬĬܝ ĝĬƲŕĥĬƲ ©ƃƲĬŹƲǀƃĞŪ āŹĥ ĞƃŮŮĬāŇǈĬƲݎ ƧāƧĬƪܝ FƪĬǫ āŹĥ µĬƶĬŮŧā ܝڲګڪڬܴ
ܝܵڪڬڪڬ �ƃƪŇ Ĭǀ āŮܣ ܝܵڳګڪڬܴ āŹĥ µĬƶĬŮŧā ܣܵڬڬڪڬܴ UŹ ǀŏĬ ĞāƲĬ ƃņ óƃŮŮŷāŹݎƲ ƲǀǈĥŕĬƲܝ ǀŏĬ ƧƪƃĝŮĬŷ ŕƲ Źƃǀ
ƃŹŮǫ ǀŏāǀ ǀŏĬŷāŕŹ ȉŹĥŕŹŇ ņāŕŮƲ ǀƃ ŏƃŮĥ ĝĬǫƃŹĥ ā ƲŷāŮŮ ņƪāĞǀŕƃŹ ƃņ ǀŏĬ ƪĬŮĬǤāŹǀ ƧāƪāŷĬǀĬƪ ƲƧāĞĬܨ
ǀŏĬ ƧƪƃĝŮĬŷ ŕƲ āŮƲƃ ǀŏāǀܝ ǥŏĬƪĬ ŕǀ ŏƃŮĥƲܝ ŕǀ ŕƲ ƃņ ǀŏĬ ŮĬāƲǀ ŕŹǀĬƪĬƲǀܣ ¿ƃ ĝĬ ƲǈƪĬܝ ŕņ ƃŹĬ ǀŏĬƪāƧǫ ŏāƲ
ā گܣڪ ƧƪƃĝāĝŕŮŕǀǫ ƃņ ƲāǤŕŹŇ ā ƧāǀŕĬŹǀݎƲ ŮŕņĬ ǥŏŕŮĬ ā ƲĬĞƃŹĥ ŏāƲ ā ګڪگܣڪ ƧƪƃĝāĝŕŮŕǀǫ ƃņ ƲāǤŕŹŇ ǀŏāǀ
ƲāŷĬ ƧāǀŕĬŹǀݎƲ ŮŕņĬܝ ǀŏĬŹܝ āŮŮ ĬŮƲĬ ĝĬŕŹŇ ĬƩǈāŮܝ ǥĬ ƲŏƃǈŮĥ ƧƪĬņĬƪ ǀŏĬ ƲĬĞƃŹĥ ƃǤĬƪ ǀŏĬ ȉƪƲǀ āŹǫ
ǀŕŷĬܣ �Źĥ ņƃƪ �ŷāǵƃŹܝ ŕǀ ǥŕŮŮ ŷāŪĬ ĝŕŇ ĥŕǻņĬƪĬŹĞĬ ǀƃ ǀŏĬŕƪ ƪĬǤĬŹǈĬ ŕņܝ ĝǫ ĞŏāŹŇŕŹŇ ǀŏĬ ĞƃŮƃƪ ƃņ
ǀŏĬ ĝǈǫ ĝǈǀǀƃŹܝ ǀŏĬǫ ĞāŹ ŕŹĞƪĬāƲĬ ǀŏĬ ƧƪƃĝāĝŕŮŕǀǫ ƃņ ā ǤŕƲŕǀƃƪ ƃņ ǀŏĬŕƪ ǥĬĝƲŕǀĬŷāŪŕŹŇ ā ƧǈƪĞŏāƲĬ
ņƪƃŷ گܣڪ ǀƃ ܣګڪگܣڪ �ǈǀ ņƃƪ ŷāŹǫ ƧƪāĞǀŕĞāŮ āƧƧŮŕĞāǀŕƃŹƲܝ āŹ ŕŹĞƪĬāƲĬ ŕŹ ƲǈĞĞĬƲƲ ƪāǀĬ ƃņ ǀŏāǀ ƃƪĥĬƪ
ƃņ ŷāŇŹŕǀǈĥĬ ǥŕŮŮ ŷāŪĬ Źƃ ƪĬāŮ ĥŕǻņĬƪĬŹĞĬܣ ãĬ ǀāŪĬ ǀŏĬƲĬ ĞƃŹĞĬƪŹƲ āĝƃǈǀ ƪƃĝǈƲǀŹĬƲƲ ƲĬƪŕƃǈƲŮǫ
āŹĥ āĥĥƪĬƲƲ ǀŏĬŷ ǈƲŕŹŇ ā ŷĬǀŏƃĥ ȉƪƲǀ ƧƪƃƧƃƲĬĥ ŕŹ %ƃǈǤĬŹ āŹĥ OĬŇƲĬŮŷāŹŹ ܣܵګڬڪڬܴ

UŹ ǀŏŕƲ ƧāƧĬƪܝ ǥĬ Ʋǀǈĥǫ ĝāŹĥŕǀ ƧƪƃĝŮĬŷƲ ŕŹ ǀŏĬ ĞƃŹǀĬǪǀ ƃņ ǀŏĬ ĬǪǀĬŹĥĬĥ ��ŷƃĥĬŮ ƲǀāǀĬĥ ŕŹ
ǀŏĬ ƧƪĬǤŕƃǈƲ ƲĬĞǀŕƃŹܣ ãĬ ƧƃƧǈŮāǀĬ ǀŏĬ ŷƃĥĬŮ ǥŕǀŏ āŇĬŹǀƲ ƪĬŮǫŕŹŇ ƃŹ óƃŮŮŷāŹݎƲ ĥĬĞŕƲŕƃŹ ƪǈŮĬ
ƧŮāǫ݋ܴ ǀŏĬ ĝĬƲǀܵ݌ ǀƃ āŮǥāǫƲ ƧŮāǫ ǀŏĬ āƪŷ ǀŏĬǫ ĝĬŮŕĬǤĬ ǀƃ ŏāǤĬ ǀŏĬ ŏŕŇŏĬƲǀ ĞŏāŹĞĬ ƃņ ƲǈĞĞĬƲƲܝ āŹĥ
ǥĬ āŮƲƃ ŮƃƃŪ āǀ ā ǤāƪŕāŹǀ ƪǈŮĬܝ ƧƪƃƧƃƲĬĥ ĝǫ hǈŷŷĬƪņĬŮĥ āŹĥ óƃŮŮŷāŹ ܝܵڰګڪڬܴ ǥŏŕĞŏ ŮĬǀƲ āŇĬŹǀƲ
ƧŮāǫ ǀŏĬ āƪŷ ǀŏĬǫ ĝĬŮŕĬǤĬ ǀƃ ĝĬ ǀŏĬ ŷƃƲǀ ƲǈĞĞĬƲƲņǈŮ ƃŹĬ ǥŕǀŏ ƲƃŷĬ ȉǪĬĥ ŏŕŇŏ ƧƪƃĝāĝŕŮŕǀǫ Ƨ āŹĥ
ƧŮāǫ ǀŏĬ ƃǀŏĬƪ āƪŷǥŕǀŏ ƧƪƃĝāĝŕŮŕǀǫ ګ ܽ Ƨܣ ܴhǈŷŷĬƪņĬŮĥ āŹĥ óƃŮŮŷāŹ ĞāŮŮ ǀŏŕƲ ƪǈŮĬ ܨ݌ŇƪĬĬĥǫ݀✏݋
ĝĬĞāǈƲĬ ǥĬ āŮƪĬāĥǫ ŏāǤĬ ā ƧāƪāŷĬǀĬƪ ܝ✏ ǥĬ ĞāŮŮ ŕǀ ܵ݌ܣŇƪĬĬĥǫ݀�݋

Fƃƪ ǀŏĬ ŷƃƲǀ Ƨāƪǀܝ ŏƃǥĬǤĬƪܝ ǥĬ ǥŕŮŮ ĝĬ ŕŹǀĬƪĬƲǀĬĥ ŕŹ ā ŇĬŹĬƪāŮŕǵāǀŕƃŹ ƃņ hǈŷŷĬƪņĬŮĥ āŹĥ
óƃŮŮŷāŹݎƲ ƧƪƃƧƃƲāŮܝ ǀƃ ǥŕǀܝ ǀŏāǀ āǀ ĬāĞŏ ǀŕŷĬ ƲǀĬƧ āŹ āŇĬŹǀ ĞŏƃƃƲĬƲ āŹ āƪŷǥŕǀŏ ā ƧƪƃĝāĝŕŮŕǀǫ
ƧƪƃƧƃƪǀŕƃŹāŮ ǀƃ ǀŏĬ ĬǪǀĬŹǀ ĝǫ ǥŏŕĞŏ ŕǀ ĝĬŮŕĬǤĬƲ ǀŏĬ āƪŷݎƲ ƲǈĞĞĬƲƲ ƪāǀĬ ǀƃ ĬǪĞĬĬĥ ǀŏāǀ ƃņ ǀŏĬ ƃǀŏĬƪ
āƪŷܣ FƃƪŷāŮŮǫܝ ǥŏĬƪĬ āǀګ āŹĥ āǀڬ āƪĬ ā ŇŕǤĬŹ āŇĬŹǀݎƲ ĬƲǀŕŷāǀĬƲ āǀ ǀŕŷĬ ǀ ƃņ ǀŏĬ ƲǈĞĞĬƲƲ ƪāǀĬƲ ƃņ
ǀŏĬ ȉƪƲǀ āŹĥܝ ƪĬƲƧĬĞǀŕǤĬŮǫܝ ƲĬĞƃŹĥ āƪŷܝ ǀŏĬ āŇĬŹǀ ƧŮāǫƲ āƪŷ ګ āǀ ǀŕŷĬ ǀ ǥŕǀŏ ƧƪƃĝāĝŕŮŕǀǫ
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FŕŇǈƪĬ ܜڮ âŕƲǈāŮŕǵāǀŕƃŹ ƃņ ƧƪƃƧƃƪǀŕƃŹāŮ ĞŏƃŕĞĬ ƪǈŮĬܣ ܴ±ĬĬ ǀŏĬ ǀĬǪǀ ņƃƪ ĬǪƧŮāŹāǀŕƃŹܵܣ

āŹĥ ŕǀ ƧŮāǫƲ āƪŷ ڬ āǀ ǀ ǥŕǀŏ ƧƪƃĝāĝŕŮŕǀǫ ګ ܽ Ƨǀܣګ �ŹĬ ĞāŹ ǀŏŕŹŪ ƃņ ǀŏŕƲ āƧƧƪƃāĞŏ āƲ ā ŪŕŹĥ ƃņ
ĬƩǈŕǤāŮĬŹǀ ǀƃ ƧƃƪǀņƃŮŕƃ ĥŕǤĬƪƲŕȉĞāǀŕƃŹܣ Uņ āŹ ŕŹǤĬƲǀƃƪ ǀŏŕŹŪƲ ƃŹĬ āƲƲĬǀ ĞŮāƲƲ ǥŕŮŮ āƧƧƪĬĞŕāǀĬ
ŷƃƪĬ ǀŏāŹ āŹƃǀŏĬƪܝ ƲŏĬ ŷāǫ ŷāŪĬ ǀŏĬ ņƃƪŷĬƪ ā ĝŕŇŇĬƪ Ƨāƪǀ ƃņ ŏĬƪ ƧƃƪǀņƃŮŕƃܣ �ǈǀ ĝĬĞāǈƲĬ ƧƪŕĞĬ
āĞǀŕƃŹƲ ĞāŹ ŹĬǤĬƪ ĝĬ ƧƪĬĥŕĞǀĬĥ ǥŕǀŏ ĞĬƪǀāŕŹǀǫܝ ƲŏĬ ŷāǫ ŏĬĥŇĬ ĝǫ āŮƲƃ ǀāŪŕŹŇ ā ƲŷāŮŮĬƪ ƧƃƲŕǀŕƃŹ
ŕŹ ǀŏĬ ƃǀŏĬƪ āƲƲĬǀ ĞŮāƲƲܣ Uǀ ŕƲ ǀŏĬ ƲāŷĬǥŕǀŏ ǀŏĬ ƪǈŮĬ ǥĬ āƪĬ ƧƪƃƧƃƲŕŹŇܜ ǀŏĬ āŇĬŹǀ ǥŕŮŮ ŷƃƲǀŮǫ ƧŮāǫ
ǀŏĬ āƪŷ ܴǽŮŕƧ ǀŏĬ ĞƃŕŹܝ ǈƲĬ ǀŏĬ ŷĬǀŏƃĥܝ āŹĥ Ʋƃ ƃŹܵ ŕǀ ĝĬŮŕĬǤĬƲ ǀƃ ŏāǤĬ ā ŇƪĬāǀĬƪ ĞŏāŹĞĬ ƃņ ŮĬāĥŕŹŇ
ǀƃ ƲǈĞĞĬƲƲܝ ĝǈǀ ŕǀ ǥŕŮŮ āŮƲƃ āŮŮƃĞāǀĬ ƲƃŷĬ ƃņ ŕǀƲ ǀŕŷĬ ǀƃ ĬǪƧŮƃƪŕŹŇ ǀŏĬ ƃǀŏĬƪ ƃƧǀŕƃŹܝ āŹĥ ŕŹ ņāĞǀ ŕǀ
ǥŕŮŮ āŮŮƃĞāǀĬŷƃƪĬ ǀŕŷĬ ǀƃ ǀŏāǀ ǀŏĬ ĞŮƃƲĬƪ ŕǀ ĝĬŮŕĬǤĬƲ ǀŏāǀ ƃǀŏĬƪ ƃƧǀŕƃŹݎƲ ƲǈĞĞĬƲƲ ƪāǀĬ ǀƃ ĝĬ ǀƃ ǀŏāǀ
ƃņ ŕǀƲ ĞƃŷƧĬǀŕǀƃƪܣ FŕŇǈƪĬ ڮ ǤŕƲǈāŮŕǵĬƲ ǀŏŕƲ ݌ƧƪƃƧƃƪǀŕƃŹāŮ݋ ĞŏƃŕĞĬ ƪǈŮĬܝ ǥŕǀŏ ĞƃŮƃƪ ŕŹĥŕĞāǀŕŹŇ ǀŏĬ
ƧƪƃĝāĝŕŮŕǀǫ ǥŕǀŏ ǥŏŕĞŏ āŹ āŇĬŹǀ ǥŕŮŮ ĞŏƃƲĬ āƪŷ ܝګ āƲ ā ņǈŹĞǀŕƃŹ ƃņ ŕǀƲ ĬƲǀŕŷāǀĬƲ ƃņ ǀŏĬ ƲǈĞĞĬƲƲ
ƪāǀĬƲ ƃņ ǀŏĬ ǀǥƃ āƪŷƲܣ

kŕŪĬ óƃŮŮŷāŹܝ ǥĬ āƪĬ ŕŹǀĬƪĬƲǀĬĥ ŕŹ ǀŏĬ ĞƃŹǀƪŕĝǈǀŕƃŹ ŹĬǀǥƃƪŪ ƲǀƪǈĞǀǈƪĬ ŷāŪĬƲ ǀƃ ŏƃǥ ǀŏĬ
āŇĬŹǀƲ ŕŹ ā ĞƃŷŷǈŹŕǀǫ ƧĬƪņƃƪŷܣ ȌĬ ĞƪǈĞŕāŮ ĥŕǻņĬƪĬŹĞĬ ǥŕǀŏ óƃŮŮŷāŹݎƲ āƧƧƪƃāĞŏ ǀŏāǀ ǥĬ ǥāŹǀ
ǀƃ ņƃĞǈƲ ƃŹ ŕƲ ǀŏāǀܝ ǥŏĬƪĬ óƃŮŮŷāŹݎƲ ŹĬǀǥƃƪŪƲ āƪĬ ƲǀāǀŕĞ ŕŹ ǀŏāǀ ǀŏĬǫ ĥƃ Źƃǀ ǈŹĥĬƪŇƃ āŹǫ ĞŏāŹŇĬƲ
ĥǈƪŕŹŇ ǀŏĬ ŮĬāƪŹŕŹŇ ƧƪƃĞĬƲƲܝ ŹĬǀǥƃƪŪƲ ŕŷƧŮŕĞŕǀŮǫ āƲƲƃĞŕāǀĬĥ ǥŕǀŏ ǀŏĬ ��ŷƃĥĬŮ āƪĬ ĥǫŹāŷŕĞܜ
ǀŏĬǫ ĞŏāŹŇĬܝ ƃƪ āǀ ŮĬāƲǀ ĞāŹ ĞŏāŹŇĬܝ āƲ ǀŏĬ ŮĬāƪŹŕŹŇ ƧƪƃĞĬƲƲ ǈŹņƃŮĥƲܣ ȌĬ ŕĥĬā ŕƲ ǀŏāǀܝ āǀ ĬāĞŏ
ǀŕŷĬ ƲǀĬƧܝ ǀŏĬ ŹĬǀǥƃƪŪ ŕƲ ĥĬǀĬƪŷŕŹĬĥ ĝǫ ǀŏĬ ƪĬŮāǀŕƃŹ ƃņ āŹ āŇĬŹǀݎƲ ĝĬŕŹŇ ŕŹ āŹƃǀŏĬƪ āŇĬŹǀݎƲ
��Uܣ Ȍāǀ ŷĬāŹƲ ǀŏĬ ĞƃŷŷǈŹŕĞāǀŕƃŹ ŹĬǀǥƃƪŪ ĞāŹ ĝĬ ĞƃŹƲǀāŹǀŮǫ ĞŏāŹŇŕŹŇܝ ŇŕǤĬŹ ǀŏāǀ ĥŕǻņĬƪĬŹǀ
āŇĬŹǀƲ ĞāŹ ĝĬ ŕŹ āŹ āŇĬŹǀݎƲ ��U āǀ ĥŕǻņĬƪĬŹǀ ǀŕŷĬƲܣ ¿ƃ ŏĬŮƧ ƪĬāĥĬƪƲ ǤŕƲǈāŮŕǵĬ ǀŏĬ ĞƃŹŹĬĞǀŕƃŹ
ĝĬǀǥĬĬŹ ǀŏĬ ĬǪǀĬŹĥĬĥ ��ŷƃĥĬŮ āŹĥ ĞƃŷŷǈŹŕĞāǀŕƃŹ ŹĬǀǥƃƪŪƲܝ ǀŏĬ ǈƧƧĬƪ ŮĬȅǀ ƧāŹĬŮ ƃņ FŕŇǈƪĬ گ
ƲŏƃǥƲ ǀŏĬ ǀƪāŧĬĞǀƃƪŕĬƲ ƃņ ǀŏĬ ĝĬŮŕĬņ ƲǀāǀĬƲ ƃņ ڪګ āŇĬŹǀƲ ǈƧĥāǀŕŹŇ ǀǥƃ ŕŹĥĬƧĬŹĥĬŹǀ ĬƲǀŕŷāǀĬƲ
Ǥŕā ܴ���ܝܵ āŮŮ āŇĬŹǀƲ ŏāǤŕŹŇ āŹ ↵ ǤāŮǈĬ ƃņ ڭܣڪ āŹĥ āŹ ✏ ǤāŮǈĬ ƃņ ܝگڬܣڪ āŹĥ ǈƲŕŹŇ ǀŏĬ ƧƪƃƧƃƪǀŕƃŹāŮ
ƪǈŮĬ ņƃƪ ƲĬŮĬĞǀŕŹŇ ǥŏŕĞŏ āƪŷ ǀƃ ƧŮāǫܨ ǀŏĬ ƃǀŏĬƪ ƧāŹĬŮƲ Ʋŏƃǥܝ ņƃƪ ǀŏĬ ȉƪƲǀ ƲĬǤĬŹ ǀŕŷĬ ƲǀĬƧƲܝ ǀŏĬ
ĞƃŷŷǈŹŕĞāǀŕƃŹ ŹĬǀǥƃƪŪ ƲǀƪǈĞǀǈƪĬƲ ĞƃƪƪĬƲƧƃŹĥŕŹŇ ǀƃ ǀŏĬ ��U ƪĬŮāǀŕƃŹƲ ǀŏāǀ ĬǪŕƲǀ āǀ ǀŏĬ ŇŕǤĬŹ
ǀŕŷĬ ƲǀĬƧܣ ܴãĬ āƪĬ ǈƲŕŹŇ ā ĞƃŷŷǈŹŕǀǫ ƃņ ƃŹŮǫ ڪګ āŇĬŹǀƲ ǀƃ āǤƃŕĥ ĞŮǈǀǀĬƪŕŹŇ ǀŏĬ ŇƪāƧŏƲܣ �ŮƲƃ
ŹƃǀĬ ǀŏāǀܝ ĝĬĞāǈƲĬ āŮŮ āŇĬŹǀƲ ŏāǤĬ ǀŏĬ ƲāŷĬ ✏ ǤāŮǈĬܝ ��U ƪĬŮāǀŕƃŹƲ āƪĬ ƲǫŷŷĬǀƪŕĞ āŹĥ Ʋƃ ǥĬ ĞāŹ
ŮĬāǤĬ ƃǻņ āƪƪƃǥƲ ņƪƃŷ ǀŏĬ ĬĥŇĬƲܣ ãĬ ņǈƪǀŏĬƪ ĥƃ Źƃǀ ƪĬƧƪĬƲĬŹǀ ǀŏĬ ƪĬǽŮĬǪŕǤŕǀǫ ƃņ ��U ƪĬŮāǀŕƃŹƲܝ
ŇŕǤĬŹ ǀŏāǀ āŹ āŇĬŹǀ ŕƲ āŮǥāǫƲ ŕŹ ŕǀƲ ƃǥŹ ��Uܵܣ ãĬ ƲĬĬ ǀŏāǀܝ ǥŏĬƪĬāƲ āǀ ǀŏĬ ĝĬŇŕŹŹŕŹŇ ƪĬŮāǀŕǤĬŮǫ
ņĬǥ āŇĬŹǀƲ āƪĬ ĞƃŹŹĬĞǀĬĥܝ āȅǀĬƪ ƲŕǪ ǈƧĥāǀĬƲ ǀŏĬ āŇĬŹǀƲ ņƃƪŷ ā ņǈŮŮǫ ĞƃŹŹĬĞǀĬĥ ĞƃŷŷǈŹŕĞāǀŕƃŹ
ŹĬǀǥƃƪŪܝ ŇŕǤĬŹ ǀŏāǀ ĬǤĬƪǫ āŇĬŹǀ ŕƲ ŕŹ ĬǤĬƪǫ ƃǀŏĬƪ āŇĬŹǀݎƲ ��Uܣ

wƃǀĬ ǀŏāǀ ŹƃǀŏŕŹŇ ƧƪĬǤĬŹǀƲ ǈƲ ņƪƃŷ ĞƃŷĝŕŹŕŹŇ ā ƲǀāǀŕĞ ĞƃŷŷǈŹŕĞāǀŕƃŹ ŹĬǀǥƃƪŪ āƧƧƪƃāĞŏ
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FŕŇǈƪĬ ܜگ ¿ƃƧ ŮĬȅǀ ƧāŹĬŮ ƲŏƃǥŕŹŇ ڪڬ ǈƧĥāǀĬƲ ƃņ ā ĞƃŷŷǈŹŕǀǫ ƃņ ڪګ ƲƃĞŕāŮ �āƪŹāƧŕāŹ āŇĬŹǀƲ ǀƪǫŕŹŇ ǀƃ
ĬƲǀŕŷāǀĬ ⌧ ފ hܝڰܣڪ iگڱܣڪ ǈƲŕŹŇ ܴ���ܵ āŹĥ ǀŏĬ ƧƪƃƧƃƪǀŕƃŹāŮ ĞŏƃŕĞĬ ƪǈŮĬܣ ȌĬ ƃǀŏĬƪ ƧāŹĬŮƲ Ʋŏƃǥ ǀŏĬ
ŹĬǀǥƃƪŪƲ ņƃƪŷĬĥ ĝǫ ǀŏĬ ��U ƪĬŮāǀŕƃŹƲ āǀ ǀŏĬ ȉƪƲǀ ƲŕǪ ǀŕŷĬ ƲǀĬƧƲܣ

ڬګ



ƃņ ǀŏĬ ŪŕŹĥ ĬǪƧŮƃƪĬĥ ŕŹ óƃŮŮŷāŹݎƲ ǥƃƪŪ ǥŕǀŏ ǀŏĬ ��ŷƃĥĬŮܝ ŕŹ ǥŏŕĞŏ ĞƃŷŷǈŹŕĞāǀŕƃŹ ŹĬǀǥƃƪŪƲ
āƪĬ ĥǫŹāŷŕĞܣ ȌĬ ĝāƲŕĞ ŕĥĬā ǥƃǈŮĥ ĝĬ ǀŏāǀ ƃŹĬ āŇĬŹǀݎƲ ĝĬŮŕĬņ ƲǀāǀĬ ŕŷƧāĞǀƲ āŹƃǀŏĬƪ āŇĬŹǀݎƲ
ĝĬŮŕĬņ ƲǀāǀĬ āǀ ā ŇŕǤĬŹ ǀŕŷĬ ǀ ŕņܝ āŹĥ ƃŹŮǫ ŕņܝ ǀŏĬ ȉƪƲǀ āŇĬŹǀ ŕƲ ĞƃŹŹĬĞǀĬĥ ǀƃ ǀŏĬ ƲĬĞƃŹĥ ŕŹ ǀŏĬ ƲǀāǀŕĞ
ŹĬǀǥƃƪŪ ŕŷƧƃƲĬĥ ƃŹ ǀŏĬ ĞƃŷŷǈŹŕǀǫ ƃņ āŇĬŹǀƲ āŹĥ ǀŏĬ ȉƪƲǀ āŇĬŹǀ ŕƲ ǥŕǀŏŕŹ ǀŏĬ ƲĬĞƃŹĥ āŇĬŹǀݎƲ
��U āǀ ǀܣ ±ǈĞŏ āŹ āŷāŮŇāŷāǀŕƃŹǥƃǈŮĥŷāŪĬ ĝƃǀŏ óƃŮŮŷāŹݎƲŷƃĥĬŮ āŹĥ ƃǈƪ ĬǪǀĬŹƲŕƃŹ ƃņ ǀŏĬ ��
ŷƃĥĬŮ ŷƃƪĬ ƪĬāŮŕƲǀŕĞܣ �ȅǀĬƪ āŮŮܝ ǥĬ āƪĬ Źƃǀ ǀǫƧŕĞāŮŮǫ āŮǥāǫƲ ŕŹņƃƪŷĬĥ āĝƃǈǀ ǀŏĬ ĝĬŮŕĬņ ƲǀāǀĬƲ ƃņ
āŮŮ āŇĬŹǀƲ ŕŹ ƃǈƪ ĞƃŷŷǈŹŕǀǫܼĞƃŹǀƪāƪǫ ǀƃ ǥŏāǀ ǀŏĬ ��ŷƃĥĬŮ āŹĥ ŕǀƲ ĬǪǀĬŹƲŕƃŹƲ āƲƲǈŷĬܼŹƃƪ
ŏƃǥĬǤĬƪ āƪĬǥĬ āŮǥāǫƲ ŕŹǽŮǈĬŹĞĬĥ ĝǫǥŏāǀ ǀŏƃƲĬǥŏƃƲĬ ĝĬŮŕĬņ ƲǀāǀĬƲ ǥĬ āƪĬ ņāŷŕŮŕāƪ ǥŕǀŏ ĝĬŮŕĬǤĬܜ
ĬǤĬŹ ŕņ ƃǈƪ ŹĬŕŇŏĝƃƪ ĥƃĬƲ Źƃǀ ǀŕƪĬ ƃņ ƲŏāƪŕŹŇ ŏĬƪ ǤŕĬǥƲ ǥŕǀŏ ǈƲܝ ǥĬ ŷāǫ ŹĬǤĬƪ ŏāǤĬ ǀŏƃǈŇŏǀ
ŷǈĞŏ ƃņ ǀŏƃƲĬ āŹĥ ŏāǤĬ ŮƃŹŇ ĥĬĞŕĥĬĥ ǀƃ ŕŇŹƃƪĬ ǀŏĬŷܣ

UŹ ǀŏĬ ņƃŮŮƃǥŕŹŇܝ ǥĬ ǥŕŮŮ ĝĬ ŕŹǀĬƪĬƲǀĬĥ ŕŹ ŹĬǀǥƃƪŪ ĬǻņĬĞǀƲܝ ŮŕŪĬ óƃŮŮŷāŹ ǥāƲܝ āŮǀŏƃǈŇŏ
ņƃƪ ǈƲ ǀŏĬ ĞĬŹǀƪāŮ ƩǈĬƲǀŕƃŹ ŕƲ ǥŏĬǀŏĬƪ ŕŷƧƃƲŕŹŇ ƲǀāǀŕĞ ŹĬǀǥƃƪŪƲ ƃŹ ā ĞƃŷŷǈŹŕǀǫ ƃņ āŇĬŹǀƲ
ǈƧĥāǀŕŹŇ Ǥŕā ܴ���ܵ ĞāŹ ĝĬŹĬȉǀ ǀŏƃƲĬ āŇĬŹǀƲܝ ĬƧŕƲǀĬŷŕĞāŮŮǫ ƲƧĬāŪŕŹŇܝ āŹĥ ŕņ Ʋƃܝ ǈŹĥĬƪ ǥŏŕĞŏ
ĞŕƪĞǈŷƲǀāŹĞĬƲڬܣ

ڮ �ĥĥŕŹŇ ƲǀāǀŕĞ ŹĬǀǥƃƪŪƲ
FŕŇǈƪĬ ڰ ƲŏƃǥƲ ǀŏƪĬĬ ƲǀāŹĥāƪĥ ǀǫƧĬƲ ƃņ ŹĬǀǥƃƪŪܜ ā ņǈŮŮǫ ĞƃŹŹĬĞǀĬĥ ƃŹĬܝ ā ǥŏĬĬŮܝ āŹĥ ā ĞǫĞŮĬܝ āŮŮ
ņƃƪ ǀĬŹ āŇĬŹǀƲܣ ܴãĬ āŮǥāǫƲ āƲƲǈŷĬ ǀŏāǀ āŹǫ āŇĬŹǀ ŕƲ ĞƃŹŹĬĞǀĬĥ ǀƃ ŕǀƲĬŮņܝ Ʋƃ ƲǀƪŕĞǀŮǫ ƲƧĬāŪŕŹŇ
ǀŏĬƪĬ ƲŏƃǈŮĥܝ ņƃƪ ĬǤĬƪǫ ŹƃĥĬܝ ĝĬ āŹ ĬĥŇĬ ĞƃŹŹĬĞǀŕŹŇ ǀŏāǀ ŹƃĥĬ ǀƃ ŕǀƲĬŮņܵܣ ±āǫ ǀŏāǀ āŹ ĬĥŇĬ
ĝĬǀǥĬĬŹ ǀǥƃ ŹƃĥĬƲ ŕŹ āŹǫ ƃņ ǀŏĬƲĬ ŹĬǀǥƃƪŪƲ ŷĬāŹƲ ǀŏāǀ ǀŏĬ āŇĬŹǀƲ ƪĬƧƪĬƲĬŹǀĬĥ ĝǫ ǀŏĬ ŹƃĥĬƲ
ŏāǤĬ āĞĞĬƲƲ ǀƃ ĬāĞŏ ƃǀŏĬƪݎƲ ĝĬŮŕĬņ ƲǀāǀĬƲ āǀ āŹǫ ǀŕŷĬܝ āŹĥ Ʋƃ ǀŏāǀ ǀŏĬ āŇĬŹǀƲ ĞāŹ ƲǀāŹĥ ŕŹ ā ��U
ƪĬŮāǀŕƃŹ ǀƃ ĬāĞŏ ƃǀŏĬƪ ܴǥŏĬǀŏĬƪ ƃƪ Źƃǀ ǀŏĬǫ ĥƃܵܣ ȌĬŹ ǥĬ ĞāŹ Ʋāǫ ǀŏāǀ ǀŏĬ ��ŷƃĥĬŮ ܴāŹǫ ǤĬƪƲŕƃŹ
ƃņ ŕǀܵ ŕŷƧŮŕĞŕǀŮǫ āƲƲǈŷĬƲ ā ņǈŮŮǫ ĞƃŹŹĬĞǀĬĥ āĞĞĬƲƲ ŹĬǀǥƃƪŪܣ �ǈǀܝ āƲ ŷĬŹǀŕƃŹĬĥ āĝƃǤĬܝ ǀŏĬƪĬ ŕƲ
Źƃ ŕŷƧĬĥŕŷĬŹǀ ǀƃ ŕŷƧƃƲŕŹŇ ā ŷƃƪĬ ƪĬƲǀƪŕĞǀĬĥ āĞĞĬƲƲ ŹĬǀǥƃƪŪ ƃŹ ā ĞƃŷŷǈŹŕǀǫ ƃņ āŇĬŹǀƲܣ ãĬ
āŮƲƃ ŷĬŹǀŕƃŹĬĥ ǀŏāǀܝ ŕņ ǥĬ ĥƃ Ʋƃܝ ǥĬ ĞāŹ Ʋāǫ ǀŏāǀ ƃŹĬ āŇĬŹǀ ŕƲ ŕŹ āŹƃǀŏĬƪ āŇĬŹǀݎƲ ��U ŕņ ǀŏĬ
ĝĬŮŕĬņ ƲǀāǀĬ ƃņ ǀŏĬ ņƃƪŷĬƪ ŕƲ ƲǈǻȉĞŕĬŹǀŮǫ݋ ĞŮƃƲĬ݌ ܴŷāĥĬ ƧƪĬĞŕƲĬ āƲ ĝĬņƃƪĬܵ ǀƃ ǀŏāǀ ƃņ ǀŏĬ ŮāǀǀĬƪ
āŹĥ ǀŏĬƪĬ ŕƲ āŹ ĬĥŇĬ ŕŹ ǀŏĬ āĞĞĬƲƲ ŹĬǀǥƃƪŪ ĞƃŹŹĬĞǀŕŹŇ ǀŏĬ ņƃƪŷĬƪ ǀƃ ǀŏĬ ŮāǀǀĬƪܣ ãŏĬƪĬ ǀŏĬ
ƲǈǻȉĞŕĬŹǀ ĞŮƃƲĬŹĬƲƲ ƪĬŮāǀŕƃŹ ĥĬȉŹĬƲ ā ŹĬǀǥƃƪŪ ǀŏāǀ ĞāŹ ĞŏāŹŇĬ ņƪƃŷ ƃŹĬ ǈƧĥāǀĬ ǀƃ āŹƃǀŏĬƪܼāƲ
ŕŮŮǈƲǀƪāǀĬĥ ŕŹ FŕŇǈƪĬ ǀŏĬܼگ āĞĞĬƲƲ ŹĬǀǥƃƪŪ ŕƲ ȉǪĬĥ ņƪƃŷ ǀŏĬ ĝĬŇŕŹŹŕŹŇ ƃņ ǀŏĬ ŮĬāƪŹŕŹŇ ƧƪƃĞĬƲƲ
ǈŹǀŕŮ ǀŏĬ ĬŹĥܣ

óƃŮŮŷāŹ ܵڪګڪڬܴ ņƃǈŹĥ ņƃƪ ŏŕƲ ŷƃĥĬŮ ǀŏāǀ ƲƧāƪƲĬƪ ŹĬǀǥƃƪŪƲܼāĞĞĬƲƲ ŹĬǀǥƃƪŪƲ ŕŹ ƃǈƪ ƲĬŹƲĬܼ
ǀĬŹĥĬĥ ǀƃ ŕŷƧƪƃǤĬ ǀŏĬ ƧĬƪņƃƪŷāŹĞĬ ƃņ ǀŏĬ āŇĬŹǀƲ ŕŹ ǀŏĬ ŹĬǀǥƃƪŪ ŕŹ ǀŏāǀ āŇĬŹǀƲ ŕŹ ƲƧāƪƲĬƪ
ŹĬǀǥƃƪŪƲ ŏāĥ ƃǤĬƪāŮŮ ŷƃƪĬ āĞĞǈƪāǀĬ ĝĬŮŕĬņƲ ǀŏāŹ āŇĬŹǀƲ ŕŹ ŷƃƪĬ ĥĬŹƲĬŮǫ ĞƃŹŹĬĞǀĬĥ ŹĬǀǥƃƪŪƲܣ
� ȉƪƲǀ ƩǈĬƲǀŕƃŹ ǀƃ āƲŪ ŕƲ ǥŏĬǀŏĬƪ ǀŏĬƪĬ ŕƲ āŹ āŹāŮƃŇǈĬ ƃņ ǀŏŕƲ ĬǻņĬĞǀ ņƃƪ ƃǈƪ ĬǪǀĬŹƲŕƃŹ ƃņ ǀŏĬ ��
ŷƃĥĬŮ ǥŕǀŏ ĥŕǻņĬƪĬŹǀ āĞĞĬƲƲ ŹĬǀǥƃƪŪƲ āƲƲǈŷĬĥܣ

FŕŇǈƪĬƲ ڱ āŹĥ ڲ ŇŕǤĬ āŹ ŕŷƧƪĬƲƲŕƃŹ ƃņ ǥŏāǀ ǥĬŷŕŇŏǀ ȉŹĥܣ ȌĬ ȉŇǈƪĬƲ Ʋŏƃǥ ƃǈǀƧǈǀ ņƪƃŷ

�ڬǫ ņƃĞǈƲŕŹŇ ƃŹ ǀŏŕƲ ƩǈĬƲǀŕƃŹܝ ǥĬ āƪĬ āĞǀǈāŮŮǫ ņƃŮŮƃǥŕŹŇ ā ƲǈŇŇĬƲǀŕƃŹ ǀŏāǀ ǥāƲ āŮƪĬāĥǫ ŷāĥĬ ŕŹ OĬŇƲĬŮŷāŹŹ
āŹĥ hƪāǈƲĬ ܣܵڬڪڪڬܴ ¿ƃǥāƪĥ ǀŏĬ ĬŹĥ ƃņ ǀŏāǀ ƧāƧĬƪܝ ǀŏĬ āǈǀŏƃƪƲ ĞƃŹƲŕĥĬƪ ǀŏĬ ƧƃƲƲŕĝŕŮŕǀǫ ƃņ ƪǈŹŹŕŹŇ ǀŏĬ �� ĥǫŹāŷŕĞƲ
ƃŹ ǈŹĥĬƪŮǫŕŹŇ ƲǀāǀŕĞ ŹĬǀǥƃƪŪ ƲǀƪǈĞǀǈƪĬƲܣ ȌĬǫŷĬŹǀŕƃŹ ŕŹ ƧāƪǀŕĞǈŮāƪ ĞŏĬĞŪĬƪĝƃāƪĥ݀ĝāƲĬĥ ŹĬǀǥƃƪŪƲܝ ĞƃŹŧĬĞǀǈƪŕŹŇ
ǀŏāǀ ǀŏĬƲĬ ǥƃǈŮĥ ŇƪĬāǀŮǫ āǻņĬĞǀ ǀŏĬ ƃǈǀĞƃŷĬƲ ƃņ ǀŏĬ �� ĥǫŹāŷŕĞƲ āŹĥ ƲƧĬĞŕȉĞāŮŮǫ ǀŏāǀ ǀŏĬ �� ĥǫŹāŷŕĞƲ ƃŹ ƲǈĞŏ
ŹĬǀǥƃƪŪƲ ǥƃǈŮĥ ƪĬƲǈŮǀ ŕŹ ŮĬƲƲ ƧƃŮāƪŕƲāǀŕƃŹ ņƃƪ ĞƃŷƧāƪāǀŕǤĬŮǫ ƲŷāŮŮ ŹĬŕŇŏĝƃƪŏƃƃĥƲܝ ƲǈĞŏ āƲ ǤƃŹ wĬǈŷāŹŹ ƃƪ uƃƃƪĬ
ŹĬŕŇŏĝƃƪŏƃƃĥƲ ܴOĬŇƲĬŮŷāŹŹ޺hƪāǈƲĬܝ ܝڬڪڪڬ Ƨܣ ܣܵڳڬ Fƃƪ āŹ ƃǤĬƪǤŕĬǥƃņ ƃǀŏĬƪ ƪĬŮĬǤāŹǀǥƃƪŪ ĞƃŷĝŕŹŕŹŇ��ĥǫŹāŷŕĞƲ
ǥŕǀŏ ƲǀāǀŕĞ ŹĬǀǥƃƪŪƲܝ ƲĬĬ ¦āƪāƲŹŕƲ Ĭǀ āŮܣ ܝڲګڪڬܴ ܣܵګڬڪڬ ±ĬĬ āŮƲƃ FƃƪǀǈŹāǀƃ ܝܵڮڪڪڬܴ ©ŕĬŇŮĬƪ āŹĥ %ƃǈǤĬŹ ܝܵڳڪڪڬܴ �ŏāǀ Ĭǀ
āŮܣ ܝܵګګڪڬܴ āŹĥ ±ĞŏāǥĬ Ĭǀ āŮܣ ܵګڬڪڬܴ ņƃƪ ĬǪǀĬŹƲŕƃŹƲ ƃņ ǀŏĬ ��ŷƃĥĬŮ ǀŏāǀ ƧŮāĞĬ ǀŏĬ ĥǫŹāŷŕĞ ŕŷƧāĞǀ ŹĬǀǥƃƪŪ ƃŹ ĞĬƪǀāŕŹ
ņƃƪŷƲ ƃņ ŕŹĥĬƧĬŹĥĬŹǀ ƲǀāǀŕĞ āĞĞĬƲƲ ŹĬǀǥƃƪŪƲܣ Fƃƪ ƃǀŏĬƪ ǥƃƪŪ ǈƲŕŹŇ ƲǀāǀŕĞ ŹĬǀǥƃƪŪƲ ŕŹ ǀŏĬ ĞƃŹǀĬǪǀ ƃņ ĥŕǻņĬƪĬŹǀ
āƧƧƪƃāĞŏĬƲ ǀƃ ƃƧŕŹŕƃŹ ĥǫŹāŷŕĞƲܝ ƲĬĬ %Ĭuāƪǵƃܝ âāǫāŹƃƲܝ āŹĥ óǥŕĬĝĬŮ ܝܵڭڪڪڬܴ GƃŮǈĝ āŹĥ fāĞŪƲƃŹ ܝܵڪګڪڬܴ Gƪŕŷ Ĭǀ
āŮܣ ܝܵگګڪڬܴ āŹĥ FƪŕĬĥŪŕŹ Ĭǀ āŮܣ ܣܵڰګڪڬܴ

ڭګ



FŕŇǈƪĬ ܜڰ � ĞƃŷƧŮĬǀĬ ŹĬǀǥƃƪŪ ܴŮĬȅǀܵܝ ā ǥŏĬĬŮ ܴŷŕĥĥŮĬܵܝ āŹĥ ā ĞǫĞŮĬ ܴƪŕŇŏǀܵܣ

ƲŕŷǈŮāǀŕƃŹƲ ŕŹǤƃŮǤŕŹŇ ĞƃŷŷǈŹŕǀŕĬƲ ƃņ ڪگ āŇĬŹǀƲǈƧĥāǀŕŹŇ Ǥŕā ܴ���ǥŏĬƪĬܝܵ ǀŏĬǥƃƪŮĥŮǫ ĬǤŕĥĬŹĞĬ
āŮǥāǫƲ ĞƃŹƲŕƲǀƲ ƃņ ĥāǀā ņƪƃŷ ǀǥƃ āƪŷƲܝ ƃŹĬ ǥŕǀŏ ā ĝŕāƲ ņƃƪ ƲǈĞĞĬƲƲ ƃņ گܣڪ āŹĥ ǀŏĬ ƃǀŏĬƪ ŏāǤŕŹŇ ā
ĝŕāƲ ņƃƪ ƲǈĞĞĬƲƲ ƃņ ܝګڪگܣڪ ǥŏŕĞŏܼŹƃǀ ĞƃŕŹĞŕĥĬŹǀāŮŮǫܼāƪĬ ǀŏĬ ƲāŷĬ ƲǈĞĞĬƲƲ ƪāǀĬƲ āƲƲǈŷĬĥ ŕŹ
óƃŮŮŷāŹݎƲ ƲŕŷǈŮāǀŕƃŹƲܣ UŹ āŮŮ ƲŕŷǈŮāǀŕƃŹƲ ƪĬƧƪĬƲĬŹǀĬĥ ŕŹ FŕŇǈƪĬ ܝڱ ǀŏĬ āŇĬŹǀƲ ŏāǤĬ ǀŏĬ ƲāŷĬ
↵ ǤāŮǈĬ ƃņ ڬܣڪ āŹĥ ǀŏĬ ƲāŷĬ ✏ ǤāŮǈĬ ƃņ ܨگګܣڪ ŕŹ ǀŏĬ ƲŕŷǈŮāǀŕƃŹƲ ƪĬƧƪĬƲĬŹǀĬĥ ŕŹ FŕŇǈƪĬ ܝڲ ǀŏĬƲĬ
ǤāŮǈĬƲ āƪĬ ګܣڪ āŹĥ ܝگڪܣڪ ƪĬƲƧĬĞǀŕǤĬŮǫܣ ȌĬ ƧāŹĬŮƲ Ʋŏƃǥܝ āǀ ĬāĞŏ ǀŕŷĬ ƲǀĬƧܝ āǤĬƪāŇĬ -ǈĞŮŕĥĬāŹ
ĥŕƲǀāŹĞĬƲ ņƪƃŷ ǀŏĬ ǀƪǈǀŏܼǥŏŕĞŏ ŕƲ hܝگܣڪ ܝiګڪگܣڪ āƲ ƲāŕĥܼǥŏĬƪĬ ǀŏĬ āǤĬƪāŇĬ ŕƲ ƃǤĬƪ āŮŮ āŇĬŹǀƲ
ŕŹ ǀŏĬ ĞƃŷŷǈŹŕǀǫܨ Ĭƪƪƃƪ ĝāƪƲ ƪĬƧƪĬƲĬŹǀ ƃŹĬ ƲǀāŹĥāƪĥ ĥĬǤŕāǀŕƃŹ ņƪƃŷ ǀŏĬ ŷĬāŹܣ

�ƃŷƧāƪŕƲƃŹƲ āƪĬ āŮƃŹŇ ǀǥƃ ĥŕŷĬŹƲŕƃŹƲܜ ĥŕǻņĬƪĬŹǀ āĞĞĬƲƲ ŹĬǀǥƃƪŪƲ āƪĬ ŕŷƧƃƲĬĥ ƃŹ ǀŏĬ
ĞƃŷŷǈŹŕǀŕĬƲܝ āŹĥ ǀŏĬ ŷĬŷĝĬƪƲ ƃņ ǀŏĬ ĞƃŷŷǈŹŕǀŕĬƲ ǈƲĬ ĥŕǻņĬƪĬŹǀ ƪǈŮĬƲ ǀƃ ĞŏƃƃƲĬ ǥŏŕĞŏ āƪŷ
ǀƃ ƧŮāǫܣ ¿ƃ ĞƃŷƧāƪĬ ǀŏĬ ŕŷƧāĞǀ ƃņ ŹĬǀǥƃƪŪ ƲǀƪǈĞǀǈƪĬܝ ǥĬŷǈƲǀ ĞƃŷƧāƪĬ ƪƃǥƲ ŕŹ ĝƃǀŏ ȉŇǈƪĬƲܜ
ǀŏĬ ǀƃƧ ƪƃǥƲ ŇŕǤĬ ǀŏĬ ƪĬƲǈŮǀƲ ņƃƪ āŇĬŹǀƲ ƧŮāĞĬĥ ƃŹ ā ĞƃŷƧŮĬǀĬŮǫ ĞƃŹŹĬĞǀĬĥ ŹĬǀǥƃƪŪ ܴǀŏĬ ǈƲǈāŮ
ƲŕǀǈāǀŕƃŹ ŕŹ āŮŮ ǤĬƪƲŕƃŹƲ ƃņ ǀŏĬ ��ŷƃĥĬŮܵܝ ǀŏĬ ŷŕĥĥŮĬ ƪƃǥƲ ŇŕǤĬ ǀŏĬ ƪĬƲǈŮǀƲ ņƃƪ āŇĬŹǀƲ ƧŮāĞĬĥ ƃŹ
ā ǥŏĬĬŮܝ āŹĥ ǀŏĬ ĝƃǀǀƃŷ ƪƃǥƲ ĥƃ ǀŏĬ ƲāŷĬ ņƃƪ āŇĬŹǀƲ ƧŮāĞĬĥ ƃŹ ā ĞǫĞŮĬܣ ȌĬ ĞƃŮǈŷŹƲ ĞƃŷƧāƪĬ
ǀŏĬ ĥŕǻņĬƪĬŹǀ ĞŏƃŕĞĬ ƪǈŮĬƲܝ ǀŏĬ ŮĬȅǀ ĞƃŮǈŷŹƲ ƲŏƃǥŕŹŇ ǀŏĬ ƪĬƲǈŮǀƲ ņƃƪ āŇĬŹǀƲ ǥŏŕĞŏ āŮǥāǫƲ ƧŮāǫ
ǀŏĬ āƪŷ ǀŏĬǫ ĝĬŮŕĬǤĬ ǀƃ ĝĬ ĝĬƲǀܝ ǀŏĬ ŷŕĥĥŮĬ ĞƃŮǈŷŹƲ ƲŏƃǥŕŹŇ ǀŏĬ ƪĬƲǈŮǀƲ ņƃƪ āŇĬŹǀƲ ǥŏŕĞŏ āƪĬ
�݀ŇƪĬĬĥǫ ܴǥŕǀŏ � ފ ܵګܣڪ ŕŹ ǀŏĬ ƲĬŹƲĬ ƃņ hǈŷŷĬƪņĬŮĥ āŹĥ óƃŮŷāŹŹ ܝܵڰګڪڬܴ āŹĥ ǀŏĬ ƪŕŇŏǀ ĞƃŮǈŷŹƲ
ƲŏƃǥŕŹŇ ǀŏĬ ƪĬƲǈŮǀƲ ņƃƪ ǀŏĬ ƧƪƃƧƃƪǀŕƃŹāŮ ĞŏƃŕĞĬ ƪǈŮĬ ĥĬȉŹĬĥ āĝƃǤĬܣ

fǈƲǀ ĬǫĬ݀ĝāŮŮŕŹŇ ǀŏĬƲĬ ƪĬƲǈŮǀƲܝ ŕǀ ŕƲ ƃĝǤŕƃǈƲ ǀŏāǀ ǀŏĬ ƪǈŮĬ āŇĬŹǀƲ ǈƲĬ ǀƃ ĞŏƃƃƲĬ ǥŏŕĞŏ āƪŷ ǀƃ
ƧŮāǫ ŏāƲ ǀŏĬ ĝŕŇŇĬƲǀ ĬǻņĬĞǀ ƃŹ āǤĬƪāŇĬ ĥŕƲǀāŹĞĬ ņƪƃŷ ǀŏĬ ǀƪǈǀŏܣ �ǀ ŮĬāƲǀ ŕŹ ǀŏĬƲĬ ƲŕŷǈŮāǀŕƃŹƲܝ
ǀŏĬƪĬ ŕƲ Źƃ ŹĬĬĥ ǀƃ ƪǈŹ āŹǫ ƲǀāǀŕƲǀŕĞƲ ǀƃ āƧƧƪĬĞŕāǀĬ ǀŏāǀ āŇĬŹǀƲ ǈƲŕŹŇ ǀŏĬ ƧƪƃƧƃƪǀŕƃŹāŮ ƪǈŮĬ ŏāĥ
ŇƪĬāǀŮǫ ĥŕŷŕŹŕƲŏĬĥ Ĭƪƪƃƪ ƪāǀĬƲ ŕŹ ĞƃŷƧāƪŕƲƃŹ ǀƃ ǤŕƪǀǈāŮŮǫ āŮŮ ƃǀŏĬƪ āŇĬŹǀƲܣ �ŹĬŷŕŇŏǀ ǥāŹǀ ǀƃ
ĥĬĞŕĥĬ ǀƃ ĞƃŹǀŕŹǈĬ ƃŹŮǫ ǥŕǀŏ ǀŏĬ ƧƪƃƧƃƪǀŕƃŹāŮ ƪǈŮĬܝ ĝǈǀ ƃņ ĞƃǈƪƲĬ ƪĬƲǈŮǀƲ ĞƃǈŮĥ ĝĬ ǤĬƪǫ ĥŕǻņĬƪĬŹǀ
ņƃƪ ĥŕǻņĬƪĬŹǀ ƧāƪāŷĬǀĬƪ ƲĬǀǀŕŹŇƲܣ

ȌĬ ǀǫƧĬ ƃņ āĞĞĬƲƲ ŹĬǀǥƃƪŪ ŕŷƧƃƲĬĥ ƃŹ ā ĞƃŷŷǈŹŕǀǫ ǥƃǈŮĥܝ ņƪƃŷ ǀŏĬƲĬ ƪĬƲǈŮǀƲܝ āƧƧĬāƪ
ǀƃ ŏāǤĬ ā ŷƃƪĬ ƲǈĝǀŮĬ ĬǻņĬĞǀܝ ŕņ āŹǫܣ �ņ ĞƃǈƪƲĬܝ ǀŏĬƲĬ ƪĬƲǈŮǀƲ ĞƃŹĞĬƪŹ ƲŕŹŇŮĬ ƪǈŹƲܝ āŹĥ ǀŏĬ
ƃǈǀĞƃŷĬƲŷŕŇŏǀ ĥĬƧĬŹĥ ƃŹ ǀŏĬ ƪāŹĥƃŷ ĬƲǀŕŷāǀĬƲ ǥŕǀŏ ǥŏŕĞŏ ǀŏĬ āŇĬŹǀƲ Ʋǀāƪǀܣ ¿ƃ ŇāŕŹ ā ĝĬǀǀĬƪ
ǈŹĥĬƪƲǀāŹĥŕŹŇ ƃņ ǀŏĬ ƪĬŮāǀŕƃŹ ĝĬǀǥĬĬŹ ŹĬǀǥƃƪŪ ƲǀƪǈĞǀǈƪĬ āŹĥ āĞĞǈƪāĞǫܝ ǥĬ ƪāŹ ڪگ ƲŕŷǈŮāǀŕƃŹƲ
ņƃƪ ĬāĞŏ ĞƃŷĝŕŹāǀŕƃŹ ƃņ ĞŏƃŕĞĬ ƪǈŮĬ āŹĥ ŹĬǀǥƃƪŪ ƲǀƪǈĞǀǈƪĬܝ ņƃƪ ĝƃǀŏ ƧāƪāŷĬǀĬƪ ƲĬǀǀŕŹŇƲ ǀŏāǀ
ǥĬƪĬ ǈƲĬĥ ŕŹ ǀŏĬ ƲŕŹŇŮĬ ƪǈŹƲܣ UŹ ĬāĞŏ ƲŕŷǈŮāǀŕƃŹܝ ǥĬ āŇāŕŹ ĞāŮĞǈŮāǀĬĥ ǀŏĬ ŷĬāŹ ĥŕƲǀāŹĞĬ ņƪƃŷ
ǀŏĬ ǀƪǈǀŏ āǀ ĬāĞŏ ǀŕŷĬ ƲǀĬƧܣ FǈƪǀŏĬƪ āǤĬƪāŇŕŹŇ ǀŏĬ ƲĞƃƪĬƲ ƃǤĬƪ ǀŏĬ ڪگ ƲŕŷǈŮāǀŕƃŹƲ ǫŕĬŮĥƲ ǀŏĬ
ƪĬƲǈŮǀƲ ƲŏƃǥŹ ŕŹ FŕŇǈƪĬ ڳ ņƃƪ ǀŏĬ ƲĬǀǀŕŹŇ ǥŕǀŏ ↵ ފ ڭܣڪ āŹĥ ✏ ފ گڬܣڪ āŹĥ ǀŏĬ ƪĬƲǈŮǀƲ ƲŏƃǥŹ ŕŹ
FŕŇǈƪĬ ڪګ ņƃƪ ǀŏĬ ƲĬǀǀŕŹŇ ǥŕǀŏ ↵ ފ ګܣڪ āŹĥ ✏ ފ ܣگڪܣڪ

ãŏāǀ ĞāŹ āŮƪĬāĥǫ ĝĬ Ʋāŕĥ ƃŹ ǀŏĬ ĝāƲŕƲ ƃņ ǀŏĬ ƧŮƃǀƲ ŕƲ ǀŏāǀ ǀŏĬƪĬ ŕƲ Źƃ ŕŹĥŕĞāǀŕƃŹ ǀŏāǀ ǀŏĬ ŪŕŹĥ
ƃņ ŹĬǀǥƃƪŪ ĬǻņĬĞǀ ņƃǈŹĥ ĝǫ óƃŮŮŷāŹܝ ŕŹ ǥŏŕĞŏ ƲƧāƪƲĬƪ ŹĬǀǥƃƪŪƲ ŕŹĞƪĬāƲĬ ǀŏĬ ƃǤĬƪāŮŮ āĞĞǈƪāĞǫ ƃņ
ā ĞƃŷŷǈŹŕǀǫ ƃņ āŇĬŹǀƲܝ ƪĬƧŮŕĞāǀĬƲ ņƃƪ ǀŏĬ ŹĬǥ ĬǪǀĬŹƲŕƃŹ ƃņ ǀŏĬ ��ŷƃĥĬŮܜ ņƃƪ āŹǫ ƃņ ǀŏĬ ĞŏƃŕĞĬ
ƪǈŮĬƲܝ ā ņǈŮŮǫ ĞƃŹŹĬĞǀĬĥ āĞĞĬƲƲ ŹĬǀǥƃƪŪ ŮĬāĥƲ ǀƃ ƲĞƃƪĬƲ ǀŏāǀ āƪĬ ŹĬǤĬƪ ŏŕŇŏĬƪ āŹĥ ǀǫƧŕĞāŮŮǫ ŮƃǥĬƪ

ڮګ
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Cycle

FŕŇǈƪĬ ܜڱ �ǤĬƪāŇĬ -ǈĞŮŕĥĬāŹ ĥŕƲǀāŹĞĬƲ ņƪƃŷ ǀŏĬ ǀƪǈǀŏܝ ⌧ ފ hܝگܣڪ ܝiګڪگܣڪ ņƃƪ ڪگڬ ǈƧĥāǀĬƲܝ ǥŕǀŏ Ĭƪƪƃƪ ĝāƪƲ
ƲŏƃǥŕŹŇ ƃŹĬ ƲǀāŹĥāƪĥ ĥĬǤŕāǀŕƃŹ ņƪƃŷ ǀŏĬŷĬāŹܣ Fƃƪ āŮŮ āŇĬŹǀƲܝ ↵ ފ ڭܣڪ āŹĥ ✏ ފ ܣگڬܣڪ ©ĬƲǈŮǀƲ ņƃƪ āŇĬŹǀƲ
ƧŮāĞĬĥ ƃŹ ā ĞƃŷƧŮĬǀĬŮǫ ĞƃŹŹĬĞǀĬĥ āĞĞĬƲƲ ŹĬǀǥƃƪŪ ܴǀƃƧ ƪƃǥܵܝ ƃŹ āǥŏĬĬŮ āĞĞĬƲƲ ŹĬǀǥƃƪŪ ܴŷŕĥĥŮĬ ƪƃǥܵܝ āŹĥ
ƃŹ ā ĞǫĞŮĬ āĞĞĬƲƲ ŹĬǀǥƃƪŪ ܴĝƃǀǀƃŷ ƪƃǥܵܝ āŹĥ ņƃƪ ĞƃŷŷǈŹŕǀŕĬƲ ǥŕǀŏ āŇĬŹǀƲ āŮǥāǫƲ ƧŮāǫŕŹŇ ǀŏĬ āƪŷ ǀŏĬǫ
ĝĬŮŕĬǤĬ ǀƃ ĝĬ ĝĬƲǀ ܴŮĬȅǀ ĞƃŮǈŷŹܵܝ ƧŮāǫŕŹŇ ā �݀ŇƪĬĬĥǫ ƲǀƪāǀĬŇǫ ܴŷŕĥĥŮĬ ĞƃŮǈŷŹܵܝ āŹĥ ƧŮāǫŕŹŇ ā ƧƪƃƧƃƪǀŕƃŹāŮ
ƲǀƪāǀĬŇǫ ܴƪŕŇŏǀ ĞƃŮǈŷŹܵܣ

ǀŏāŹ ǀŏƃƲĬ ǀŏĬ ƃǀŏĬƪ ŹĬǀǥƃƪŪ ƲǀƪǈĞǀǈƪĬƲ ŇŕǤĬ ƪŕƲĬ ǀƃܣ Ȍāǀ ŷĬāŹƲ ǀŏāǀܝ ǀǫƧŕĞāŮŮǫܝ āŇĬŹǀƲ ŕŹ ā
ņǈŮŮǫ ĞƃŹŹĬĞǀĬĥ ĞƃŷŷǈŹŕǀǫ ŏāǤĬ ŷƃƪĬ āĞĞǈƪāǀĬ ĝĬŮŕĬņƲ ǀŏāŹ āŇĬŹǀƲ ŕŹ ĞƃŷŷǈŹŕǀŕĬƲ ǥŕǀŏ ņĬǥĬƪ
ĞƃŹŹĬĞǀŕƃŹƲܣ wƃǀ ƃŹŮǫ ǀŏāǀܜ āŇĬŹǀƲ ņƃƪŷŕŹŇ ā ǥŏĬĬŮ ŹĬǀǥƃƪŪ ǥĬƪĬ ŹĬǤĬƪ ŮĬƲƲ āĞĞǈƪāǀĬ ǀŏāŹ
āŇĬŹǀƲ ņƃƪŷŕŹŇ ā ĞǫĞŮĬ ŹĬǀǥƃƪŪܝ āƲƲǈŷŕŹŇ ǀŏĬ ƲāŷĬ ĞŏƃŕĞĬ ƪǈŮĬܣ

Fƃƪ ā ŷƃƪĬ ĬǪāĞǀ āƲƲĬƲƲŷĬŹǀܝ ǥĬ ƪāŹ ā ƲĬƪŕĬƲ ƃņ �w�â�Ʋܝ ǥŕǀŏ ܴǥŏĬƪĬ āƧƧƪƃƧƪŕāǀĬܵ ņƃŮŮƃǥ݀
ǈƧ ǀ݀ǀĬƲǀƲ ņƃƪ ƧāŕƪǥŕƲĬ ĞƃŷƧāƪŕƲƃŹƲܣ ±ƧĬĞŕȉĞāŮŮǫܝ ņƃƪ ǀŏĬ ǀǥƃ ƲĬǀƲ ƃņ ƲŕŷǈŮāǀŕƃŹƲܼǀŏĬ ƃŹĬ ŕŹ
ǥŏŕĞŏ āŮŮ āŇĬŹǀƲ ŏāĥ āŹ ↵ ƃņ ڭܣڪ āŹĥ āŹ ✏ ƃņ گڬܣڪ āŹĥ ǀŏĬ ƃŹĬ ŕŹ ǥŏŕĞŏ ǀŏĬǫ ŏāĥ āŹ ↵ ƃņ ګܣڪ
āŹĥ āŹ ✏ ƃņ ǥĬܼگڪܣڪ ƪāŹܝ ņƃƪ ĬāĞŏ ĞŏƃŕĞĬ ƪǈŮĬ ƲĬƧāƪāǀĬŮǫܝ āŹĥ ƧĬƪ ǀŕŷĬ ƲǀĬƧܝ āŹ �w�â�ǥŕǀŏ
āǤĬƪāŇĬ ƲĞƃƪĬƲ āƲ ĥĬƧĬŹĥĬŹǀ ǤāƪŕāĝŮĬ āŹĥ ŹĬǀǥƃƪŪ ǀǫƧĬ ܴĞƃŷƧŮĬǀĬܩǥŏĬĬŮܩĞǫĞŮĬܵ āƲ ŕŹĥĬƧĬŹĥĬŹǀ
ǤāƪŕāĝŮĬ āŹĥܝ ǥŏĬŹĬǤĬƪ ǀŏĬ ƪĬƲǈŮǀƲ ǥĬƪĬ ƲŕŇŹŕȉĞāŹǀܝ ņƃŮŮƃǥĬĥ ǀŏŕƲ ǈƧ ĝǫ ā ƲĬƪŕĬƲ ƃņ ƧāŕƪǥŕƲĬ
ǀ݀ǀĬƲǀƲܣ

Fƃƪ ǀŏĬ ȉƪƲǀ ƧāƪāŷĬǀĬƪ ƲĬǀǀŕŹŇܝ ǀŏŕƲ ƲŏƃǥĬĥ ǀŏāǀ ǀŏĬ ĞƃŷƧŮĬǀĬ ŹĬǀǥƃƪŪ āŮǥāǫƲ ǫŕĬŮĥĬĥ ƲŕŇ݀

گګ



↵ ފ ܨ0.1 ✏ ފ ܨ0.05 ⌧ ފ h0.5ܝ 0.501i

 
100 200

0.0

0.1

0.2

0.3

0.4

0.5

 

Proportional

Update
100 200

0.0

0.1

0.2

0.3

0.4

0.5

 

δ-greedy

 
100 200

0.0

0.1

0.2

0.3

0.4

0.5

Av
er

ag
e 

sc
or

e

Play the best

Complete

 
100 200

0.0

0.1

0.2

0.3

0.4

0.5

 

Proportional

Update
100 200

0.0

0.1

0.2

0.3

0.4

0.5

 

δ-greedy

 
100 200

0.0

0.1

0.2

0.3

0.4

Av
er

ag
e 

sc
or

e

Play the best

Wheel

 
100 200

0.0

0.1

0.2

0.3

0.4

0.5

 

Proportional

Update
100 200

0.0

0.1

0.2

0.3

0.4

0.5

 

δ-greedy

 
100 200

0.0

0.1

0.2

0.3

0.4

0.5

Av
er

ag
e 

sc
or

e

Play the best

Cycle

FŕŇǈƪĬ ܜڲ ±āŷĬ āƲ FŕŇǈƪĬ ڱ ĝǈǀ ǥŕǀŏ ↵ ފ ګܣڪ āŹĥ ✏ ފ گڪܣڪ ņƃƪ āŮŮ āŇĬŹǀƲܣ

ŹŕȉĞāŹǀŮǫ ŷƃƪĬ āĞĞǈƪāǀĬ ƪĬƲǈŮǀƲܝ ƪĬŇāƪĥŮĬƲƲ ƃņ ǀŏĬ ĞŏƃŕĞĬ ƪǈŮĬܝ āŮŮ �w�â�Ʋ ŏāǤŕŹŇ āŹ āƲƲƃĞŕāǀĬĥ
Ƨ݀ǤāŮǈĬ ƲŷāŮŮĬƪ ǀŏāŹ ܣګڪڪڪܣڪ Fƃƪ ǀŏĬ ƧŮāǫ݀ǀŏĬ݀ĝĬƲǀ ƪǈŮĬܝ ņƃŮŮƃǥ݀ǈƧ ǀĬƲǀƲ āŮƲƃ ĞāŷĬ ƃǈǀ ŏŕŇŏŮǫ
ƲŕŇŹŕȉĞāŹǀ ņƃƪ āŮŮ ƧāŕƪǥŕƲĬ ĞƃŷƧāƪŕƲƃŹƲܨ ņƃƪ ǀŏĬ �݀ŇƪĬĬĥǫ ƪǈŮĬ ǀŏŕƲ ǥāƲ ǀƪǈĬ ĬǪĞĬƧǀ ņƃƪ ǀŏĬ
ĞƃŷƧāƪŕƲƃŹ ĝĬǀǥĬĬŹ ǀŏĬ ǥŏĬĬŮ āŹĥ ǀŏĬ ĞǫĞŮĬ ŹĬǀǥƃƪŪܝ ǥŏŕĞŏ ǥāƲ Źƃǀ ƲŕŇŹŕȉĞāŹǀܨ āŹĥ ņƃƪ ǀŏĬ
ƧƪƃƧƃƪǀŕƃŹāŮ ƪǈŮĬ ǀŏĬ ǀ݀ǀĬƲǀƲ ǥĬƪĬ ŷƃƲǀŮǫ ƲŕŇŹŕȉĞāŹǀܣ

Fƃƪ ǀŏĬ ƲĬĞƃŹĥ ƧāƪāŷĬǀĬƪ ƲĬǀǀŕŹŇܝ ŹƃŹĬ ƃņ ǀŏĬ �w�â�Ʋ ņƃƪ ǀŏĬ ƧŮāǫ݀ǀŏĬ݀ĝĬƲǀ ƪǈŮĬ ǀǈƪŹĬĥ ǈƧ
ƲŕŇŹŕȉĞāŹǀܝ ǥŏŕŮĬ ņƃƪ ǀŏĬ �݀ŇƪĬĬĥǫ ƪǈŮĬ ǀŏĬ ĞƃŷƧŮĬǀĬ ŹĬǀǥƃƪŪ ŇāǤĬ ƲŕŇŹŕȉĞāŹǀŮǫ ŷƃƪĬ āĞĞǈƪāǀĬ
ƪĬƲǈŮǀƲ ņƪƃŷ ǀŏĬ ĬŕŇŏǀĬĬŹǀŏ ǈƧĥāǀĬ ƃŹǥāƪĥܨ ņƃƪ ǀŏĬ �w�â�Ʋܝ āŮŮ ƧƲ < ܝگڪܣڪ āŹĥ āȅǀĬƪ ǀŏĬ ǀŏ݀ڳڭ
ǈƧĥāǀĬܝ āŮŮ ƧƲ < ܝګڪڪڪܣڪ ǥŏŕŮĬ ǀŏĬ ņƃŮŮƃǥ݀ǈƧ ǀĬƲǀƲ ǥĬƪĬ ŏŕŇŏŮǫ ƲŕŇŹŕȉĞāŹǀ ܴŷƃƲǀ ƧƲ < ܵګڪڪܣڪ
ĬǪĞĬƧǀ ņƃƪ ǀŏĬ ǥŏĬĬŮ ǤĬƪƲǈƲ ĞǫĞŮĬ ĞƃŷƧāƪŕƲƃŹܝ ņƃƪ ǥŏŕĞŏ ŹƃŹĬ ƃņ ǀŏĬ ǀ݀ǀĬƲǀƲ ǥāƲ ƲŕŇŹŕȉĞāŹǀܣ
Fƃƪ ǀŏĬ ƧƪƃƧƃƪǀŕƃŹāŮ ƪǈŮĬܝ ȉŹāŮŮǫܝ ƪĬƲǈŮǀƲ ņƃƪ ǀŏĬ ĞƃŷƧŮĬǀĬ ŹĬǀǥƃƪŪ ǥĬƪĬ ƲŕŇŹŕȉĞāŹǀŮǫ ŷƃƪĬ
āĞĞǈƪāǀĬ ņƪƃŷ ǀŏĬ ĬŕŇŏǀŏ ǈƧĥāǀĬ ƃŹǥāƪĥܨ ņƃƪ ǀŏĬ �w�â�Ʋܝ āŮŮ ƧƲ < ܝگڪܣڪ āȅǀĬƪ ǀŏĬ ƲĬǤĬŹǀĬĬŹǀŏ
ǈƧĥāǀĬܝ āŮŮ ƧƲ < ܝګڪڪڪܣڪ ǥŏŕŮĬ ǀŏĬ ņƃŮŮƃǥ݀ǈƧ ǀĬƲǀƲ ĞāŷĬ ƃǈǀ ŏŕŇŏŮǫ ƲŕŇŹŕȉĞāŹǀ āƲ ǥĬŮŮ ܴŷƃƲǀ
ƧƲ < ܣܵګڪڪܣڪ

ȌĬƪĬ ŕƲ ā ĞŮĬāƪ ǀƪĬŹĥ ŕŹ ǀŏĬƲĬ ƪĬƲǈŮǀƲܝ ǥŏŕĞŏ āƧƧĬāƪƲ ǀƃ ŕŹĥŕĞāǀĬ ǀŏāǀܝ ŕŹ ƃǈƪ ĬǪǀĬŹƲŕƃŹ ƃņ
ǀŏĬ ��ŷƃĥĬŮܝ ǀŏĬƪĬ ŕƲ Źƃ āŹāŮƃŇǈĬ ƃņ ǀŏĬ ĬǻņĬĞǀ ƃņ ĞƃŹŹĬĞǀŕǤŕǀǫ ƃŹ āĞĞǈƪāĞǫ ǀŏāǀ ǥāƲ ƪĬƧƃƪǀĬĥ

ڰګ
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FŕŇǈƪĬ ܜڳ �ǤĬƪāŇĬ ƲĞƃƪĬƲ ņƃƪ ڪگ ƪǈŹƲ ƃņ ĞƃŷŷǈŹŕǀŕĬƲ ƃņ ڪگ āŇĬŹǀƲܝ ǥŕǀŏ ↵ ފ ڭܣڪ āŹĥ ✏ ފ ܝگڬܣڪ ņƃƪ ĬāĞŏ
ƧƃƲƲŕĝŮĬ ĞƃŷĝŕŹāǀŕƃŹ ƃņ ĞŏƃŕĞĬ ƪǈŮĬ āŹĥ āĞĞĬƲƲ ŹĬǀǥƃƪŪ ƲǀƪǈĞǀǈƪĬܣ ȌĬ āǤĬƪāŇĬƲ āƪĬ ȉƪƲǀ ƃǤĬƪ ǀŏĬ ڪگ
āŇĬŹǀƲ ƧĬƪ ĞƃŷŷǈŹŕǀǫ āŹĥ ǀŏĬŹ ƃǤĬƪ ǀŏĬ ڪگ ƲŕŷǈŮāǀŕƃŹƲ ǀŏāǀ ǥĬƪĬ ƪǈŹ ņƃƪ ǀŏĬ ĞƃŷĝŕŹāǀŕƃŹ ƃņ ĞŏƃŕĞĬ
ƪǈŮĬ ǈƲĬĥ ĝǫ ǀŏĬ āŇĬŹǀƲ āŹĥ āĞĞĬƲƲ ŹĬǀǥƃƪŪ ŕŷƧƃƲĬĥ ƃŹ ǀŏĬŕƪ ĞƃŷŷǈŹŕǀǫܣ

ŕŹ óƃŮŮŷāŹݎƲ ܵڪګڪڬܴ āŹĥ hǈŷŷĬƪņĬŮĥ āŹĥ óƃŮŮŷāŹݎƲ ܣܵڰګڪڬܴ ¨ǈŕǀĬ ǀŏĬ ƃƧƧƃƲŕǀĬ ŕŹĥĬĬĥܜ ŕŹ
ƃǈƪ ŷƃĥĬŮ āĞĞǈƪāĞǫ ǀĬŹĥƲ ǀƃ ŕŹĞƪĬāƲĬ ǥŕǀŏ ŷƃƪĬ ĞƃŹŹĬĞǀŕƃŹƲ āŷƃŹŇ āŇĬŹǀƲܣ ãĬ ŏāǤĬ ǀǥƃ
ĞƃŷŷĬŹǀƲ ƃŹ ǀŏŕƲ ȉŹĥŕŹŇܣ

FŕƪƲǀܝ ǥĬ āŮƪĬāĥǫ ŷĬŹǀŕƃŹĬĥ ©ƃƲĬŹƲǀƃĞŪ āŹĥ ĞƃŮŮĬāŇǈĬƲݎ ƃĝƲĬƪǤāǀŕƃŹ ǀŏāǀ ǀŏĬ ŹĬǀǥƃƪŪ
ĬǻņĬĞǀ ȉƪƲǀ ĥŕƲĞƃǤĬƪĬĥ ĝǫ óƃŮŮŷāŹ ƃŹŮǫ ŏƃŮĥƲ ǥŏĬŹ ǀŏĬ ƲǈĞĞĬƲƲ ƪāǀĬƲ ƃņ ǀŏĬ ǀǥƃ āƪŷƲ āƪĬ ǤĬƪǫ
ĞŮƃƲĬ ǀƃ ĬāĞŏ ƃǀŏĬƪܣ ãĬ āŮƲƃ ŷĬŹǀŕƃŹĬĥ ǀŏĬ ŷƃƪĬ ŇĬŹĬƪāŮ ĞƃŹĞĬƪŹƲ āĝƃǈǀ ǥŏĬǀŏĬƪ ǀŏĬ ƪĬƲǈŮǀƲ
ņƪƃŷ āŇĬŹǀ݀ĝāƲĬĥ ŷƃĥĬŮŕŹŇ āƪĬ ƲǈǻȉĞŕĬŹǀŮǫ ƪƃĝǈƲǀ ǀƃ ƲǈƧƧƃƪǀ ǀŏĬ ŪŕŹĥ ƃņ ĞƃŹĞŮǈƲŕƃŹƲ ǀŏāǀ
ƪĬƲĬāƪĞŏĬƪƲ ŏāǤĬ ǥāŹǀĬĥ ǀƃ ĥƪāǥ ņƪƃŷ ǀŏĬŷܣ UŹ ǀŏĬ āĝƃǤĬܝ ǥĬ āƲƲǈŷĬĥ ǀŏĬ ĬǪāĞǀ ƲāŷĬ ƲǈĞĞĬƲƲ
ƪāǀĬƲ āƲ óƃŮŮŷāŹ ĥŕĥ āŹĥ Ʋƃ ƃǈƪ ƪĬƲǈŮǀƲ ŷŕŇŏǀ ƲǈǻņĬƪ ņƪƃŷ ǀŏĬ ƲāŷĬ ĥĬņĬĞǀ āƲ ŏŕƲܝ āŹĥŷŕŇŏǀ
āŮƲƃ ƪāŕƲĬ ǀŏĬ ƲāŷĬ ŇĬŹĬƪāŮ ĞƃŹĞĬƪŹܣ UŹĥĬĬĥܝ ƃǈƪ ŷƃĥĬŮ ŏāƲ ŷƃƪĬ ƧāƪāŷĬǀĬƪƲ ǀŏāŹ óƃŮŮŷāŹݎƲܝ
Ʋƃ ǀŏĬ ƩǈĬƲǀŕƃŹ ƃņ ŏƃǥ ǥĬŮŮ ƃǈƪ ƪĬƲǈŮǀƲ ŇĬŹĬƪāŮŕǵĬ ŕƲ ĬǤĬŹŷƃƪĬ ƧƪĬƲƲŕŹŇ ņƃƪ ǈƲܣ UŹ ņāĞǀܝ ǥĬ āƪĬ
Źƃǀ ŧǈƲǀ ŕŹǀĬƪĬƲǀĬĥ ŕŹ ŇĬŹĬƪāŮŕǵāǀŕƃŹƲ ĞƃŹĞĬƪŹŕŹŇ ǀŏĬ ƲǈĞĞĬƲƲ ƪāǀĬƲ ƃņ ǀŏĬ āƪŷƲ āŹĥ ǀŏĬ ǤāŮǈĬƲ
ƃņ ǀŏĬ ↵ āŹĥ ✏ ƧāƪāŷĬǀĬƪƲܨ ǥĬ āŮƲƃ ǥāŹǀ ǀƃ ŇĬŹĬƪāŮŕǵĬ ǀŏĬ ŹĬǀǥƃƪŪ ƲǀƪǈĞǀǈƪĬƲ ĝĬǫƃŹĥ ǀŏĬ ǀŏƪĬĬ
ǀǫƧĬƲ ǈƲĬĥ āĝƃǤĬܣ UŹ ±ĬĞǀŕƃŹƲ گ āŹĥ ܝڰ ǥĬ ǈŹĥĬƪǀāŪĬ ā ŷƃƪĬ ƲǫƲǀĬŷāǀŕĞ ŕŹǤĬƲǀŕŇāǀŕƃŹ ƃņ ǀŏĬ
ŹĬǥŷƃĥĬŮ ŕŹ ĞƃŷĝŕŹāǀŕƃŹ ǥŕǀŏ ǀŏĬ āĞĞĬƲƲ ŹĬǀǥƃƪŪ āƧƧƪƃāĞŏ ǀŏāǀ ŕƲ ŷĬāŹǀ ǀƃ ĥŕƪĬĞǀŮǫ āĥĥƪĬƲƲ
ǀŏĬ āņƃƪĬŷĬŹǀŕƃŹĬĥ ĞƃŹĞĬƪŹƲ āĝƃǈǀ ƪƃĝǈƲǀŹĬƲƲܣ

±ĬĞƃŹĥܝ ŕŹOĬŇƲĬŮŷāŹŹ āŹĥhƪāǈƲĬ ǥŏŕĞŏǥāƲܝܵگڪڪڬܴ ǀŏĬȉƪƲǀ ƧāƧĬƪ ŕŹǥŏŕĞŏ ǀŏĬƲĬ āǈǀŏƃƪƲ
ŕŹǀĬŇƪāǀĬĥ ǀƪǈǀŏ݀ƲĬĬŪŕŹŇ ܴāƲ ā ĝŮāĞŪ ĝƃǪ ŷĬĞŏāŹŕƲŷܵ ŕŹǀƃ ǀŏĬ �� ŷƃĥĬŮܝ ǀŏĬ ƲǈĞĞĬƲƲ ƃņ ǀŏĬ
āŇĬŹǀƲݎ ŧƃŕŹǀ ǀƪǈǀŏ݀ƲĬĬŪŕŹŇ ŕƲ ŷĬāƲǈƪĬĥ Ǥŕā ǀŏĬ ƲƩǈāƪĬ ƪƃƃǀ ƃņ ǀŏĬ ŷĬāŹ ƲƩǈāƪĬ ĥŕƲǀāŹĞĬ ƃņ ǀŏĬ
ƃƧŕŹŕƃŹƲ ǀƃ ǀŏĬ ǀƪǈĬ ǤāŮǈĬ ڭܣ⌧ UŹ ǀŏŕƲ ƧāƧĬƪܝ ǥĬ āĥāƧǀĬĥ OĬŇƲĬŮŷāŹŹ āŹĥ hƪāǈƲĬݎƲ ŷĬāƲǈƪĬ ŕŹ
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FŕŇǈƪĬ ܜڪګ ±āŷĬ āƲ FŕŇǈƪĬ ڳ ĝǈǀ Źƃǥ ņƃƪ āŇĬŹǀƲ ǥŕǀŏ ↵ ފ ګܣڪ āŹĥ ✏ ފ ܣگڪܣڪ

ȌŕƲڭ ŷĬāƲǈƪĬ ƃņ ƲǈĞĞĬƲƲ ŕƲ āŮƲƃ ǈƲĬĥ ŕŹ óƃŮŮŷāŹ ܝܵڬګڪڬܴ ŕŹ ǥŏŕĞŏ óƃŮŮŷāŹ ĬǪƧŮŕĞŕǀŮǫ ƪĬŮāǀĬƲ ǀŏĬ āƧƧƪƃāĞŏ ņƪƃŷ
ŏŕƲ ĬāƪŮŕĬƪ ǥƃƪŪ ܴóƃŮŮŷāŹܝ ܝڱڪڪڬ ܵڪګڪڬ ǀƃ ǀŏĬ ��ŷƃĥĬŮ ܴƲĬĬ óƃŮŮŷāŹܝ ܝڬګڪڬ Ƨܣ ګڭ ǻņܵܝ āŮǀŏƃǈŇŏ ŏĬ ŇŕǤĬƲ ņĬǥ ĥĬǀāŕŮƲ
āĝƃǈǀ ǀŏĬ āĞǀǈāŮ ƲŕŷǈŮāǀŕƃŹƲ ǀŏāǀ ŏĬ ĞāƪƪŕĬĥ ƃǈǀ ŕŹ ǀŏāǀ ŷƃĥĬŮܝ ǥŏŕĞŏ ŷāŪĬƲ ā ĥŕƪĬĞǀ ĞƃŷƧāƪŕƲƃŹ ǥŕǀŏ ƃǈƪ ƪĬƲǈŮǀƲ

ڱګ



ǀŏĬ ƲĬĬŷŕŹŇŮǫ ŷƃƲǀ ŹāǀǈƪāŮ ǥāǫ ǀƃ ā ǀǥƃ݀ĥŕŷĬŹƲŕƃŹāŮ ƃƧŕŹŕƃŹ ƲƧāĞĬܝ ǥŏĬƪĬ ƃŹĬ ǀŏĬŹ ƲǀŕŮŮ ŏāƲ
ǀŏĬ ĞŏƃŕĞĬ ĝĬǀǥĬĬŹ ǀāŪŕŹŇ ǀŏĬ ŷĬāŹ -ǈĞŮŕĥĬāŹ ĥŕƲǀāŹĞĬ ƃƪ ǀŏĬ ŷĬāŹuāŹŏāǀǀāŹ ĥŕƲǀāŹĞĬ ܴĝƃǀŏ
ƃņ ǥŏŕĞŏ ǥĬƪĬ ĥĬȉŹĬĥ āĝƃǤĬܵ ƃņ ǀŏĬ ƃƧŕŹŕƃŹƲ ņƪƃŷ ǀŏĬ ǀƪǈĬ ǤāŮǈĬ ܣ⌧ -ŕǀŏĬƪ ǥāǫܝ ǥĬ āƪĬ ǈƲŕŹŇ ā
ŷĬāƲǈƪĬ ĥŕǻņĬƪĬŹǀ ņƪƃŷ ǀŏĬ ƃŹĬ ǈƲĬĥ ŕŹ óƃŮŮŷāŹ ܝڪګڪڬܴ ܣܵڬګڪڬ UŹ ǀŏĬƲĬ ƧāƧĬƪƲܝ ǀŏĬ ŷĬāƲǈƪĬ
ƃņ ƲǈĞĞĬƲƲ ŕƲ ƪāǀŏĬƪ ǀŏĬ ƧƪƃƧƃƪǀŕƃŹ ƃņ ǀŏĬ ƲŕŷǈŮāǀŕƃŹ ƪǈŹƲ ǥŏŕĞŏ ĬŹĥ ǥŕǀŏ āŮŮ ŷĬŷĝĬƪƲ ƃņ ǀŏĬ
ŹĬǀǥƃƪŪ ƧŮāǫŕŹŇ ǀŏĬ ĝĬǀǀĬƪ āƪŷڮܣ UŹ óƃŮŮŷāŹݎƲ ƲĬǀǈƧܝ ĬāĞŏ āŇĬŹǀ āŮǥāǫƲ ƧŮāǫƲ ǀŏĬ āƪŷ ǀŏāǀ ŕǀ
ĞǈƪƪĬŹǀŮǫ ĞƃŹƲŕĥĬƪƲ ǀƃ ĝĬ ǀŏĬ ĝĬǀǀĬƪ ƃŹĬܣ ȌĬ ƧƪƃƧƃƪǀŕƃŹ ƃņ ƪǈŹƲ ŕŹ ǥŏŕĞŏ ĬǤĬƪǫƃŹĬ ĬŹĥƲ ǈƧ
ƧŮāǫŕŹŇ ǀŏĬ ĝĬǀǀĬƪ āƪŷ ŕƲ ǀŏĬŹ ƪĬņĬƪƪĬĥ ǀƃ ĝǫ óƃŮŮŷāŹ āƲ ǀŏĬ ƧƪƃĝāĝŕŮŕǀǫ݋ ƃņ ƲǈĞĞĬƲƲņǈŮ ŮĬāƪŹŕŹŇ݌
ܝڱڪڪڬܴ Ƨܣ ܵڪڲگ āŹĥ ǈƲĬĥ āƲ āŷĬāƲǈƪĬ ƃņ ƲǈĞĞĬƲƲܣ ¿ƃ ĬŷƧŏāƲŕǵĬ ŏƃǥ ĥŕǻņĬƪĬŹǀ óƃŮŮŷāŹݎƲŷĬāƲǈƪĬ
ƃņ ƲǈĞĞĬƲƲ ŕƲ ņƪƃŷ ƃǈƪƲܝ ǥĬ ŹƃǀĬ ǀŏāǀ ŕǀ ŕƲ ƧƃƲƲŕĝŮĬ ņƃƪ āŹ ĬƧŕƲǀĬŷŕĞ ĞƃŷŷǈŹŕǀǫ ǀƃ ƧŮāǫ ǀŏĬ ǥƃƪƲĬ
āƪŷ ƃǤĬƪāŮŮ ĥĬƲƧŕǀĬ ŏāǤŕŹŇ ā ŮƃǥŷĬāŹ -ǈĞŮŕĥĬāŹ ܴƃƪ uāŹŏāǀǀāŹܵ ĥŕƲǀāŹĞĬ ǀƃ ǀƪǈǀŏܣ ±ŕŷŕŮāƪŮǫܝ ŕǀ
ŕƲ ƧƃƲƲŕĝŮĬ ņƃƪ ǀŏĬ ĞƃŷŷǈŹŕǀǫ ǀƃ ŏāǤĬ ā ƪĬŮāǀŕǤĬŮǫ ŮāƪŇĬŷĬāŹ-ǈĞŮŕĥĬāŹ ܴƃƪuāŹŏāǀǀāŹܵ ĥŕƲǀāŹĞĬ
ņƪƃŷ ǀŏĬ ǀƪǈǀŏ āŹĥ ǫĬǀ ǈŹŕņƃƪŷŮǫ ƧŮāǫ ǀŏĬ ĝĬǀǀĬƪ āƪŷܣ ȌĬ ±ǈƧƧŮĬŷĬŹǀāƪǫ uāǀĬƪŕāŮƲ ĬǪƧŮāŕŹƲ
ǀŏŕƲ ŕŹ ŇƪĬāǀĬƪ ĥĬǀāŕŮܣ ȌĬƪĬܝ ǥĬ āŮƲƃ ŮƃƃŪ āǀ ĞƃŹǤĬƪŇĬŹĞĬ ŕŹ ǀŏĬ ŷāŹŹĬƪ ƃņ óƃŮŮŷāŹܝ ȉŹĥŕŹŇ
ǀŏāǀܝ ŕŹ ƃǈƪŷƃĥĬŮܝ ǀŏĬƪĬ ŕƲ Źƃ ŹƃǀĬǥƃƪǀŏǫ ĬǻņĬĞǀ ƃņ ŹĬǀǥƃƪŪ ĞƃŹŹĬĞǀŕǤŕǀǫ ƃŹ ĞƃŹǤĬƪŇĬŹĞĬ ĬŕǀŏĬƪܣ

گ ©ƃĝǈƲǀŹĬƲƲ
OĬŇƲĬŮŷāŹŹ āŹĥ hƪāǈƲĬ ܵڬڪڪڬܴ ŕŹǤĬƲǀŕŇāǀĬ ǀŏĬ ƪƃĝǈƲǀŹĬƲƲ ƃņ ǀŏĬ ŷƃƲǀ ĝāƲŕĞ ǤĬƪƲŕƃŹ ƃņ ǀŏĬ ��
ŷƃĥĬŮܝǥŕǀŏ ✏ āƲ ŕǀƲ ƃŹŮǫ ƧāƪāŷĬǀĬƪܝ ĝǫ ŇƃŕŹŇ ŕŹ ƲŷāŮŮ ƲǀĬƧƲ ǀŏƪƃǈŇŏ ǀŏĬ ƪāŹŇĬ ƃņ ǀŏāǀ ƧāƪāŷĬǀĬƪܣ
ãŕǀŏ ǀŏĬ ŹǈŷĝĬƪ ƃņ ƧāƪāŷĬǀĬƪƲ ǥĬ ǥāŹǀ ǀƃ ĞƃŹƲŕĥĬƪܝ ƲǈĞŏ āŹ āƧƧƪƃāĞŏ ŕƲ ĞƃŷƧǈǀāǀŕƃŹāŮŮǫ
ǥĬŮŮ݀ŹŕŇŏ ǈŹņĬāƲŕĝŮĬܣ ȌĬƪĬņƃƪĬܝ ǥĬ ǀāŪĬ ƃǈƪ ĞǈĬ ņƪƃŷ%ƃǈǤĬŹ āŹĥ OĬŇƲĬŮŷāŹŹ ܝܵګڬڪڬܴ ǥŏƃ
ŮƃƃŪĬĥ āǀ ā ƪĬŮāǀĬĥ ĬǪǀĬŹƲŕƃŹ ƃņ ǀŏĬ��ŷƃĥĬŮܝǥŏŕĞŏ āŮƲƃ ŏāĥ ƲĬǤĬƪāŮ ƧāƪāŷĬǀĬƪƲܣ ¿ƃ ŕŹǤĬƲǀŕŇāǀĬ
ǀŏĬ ĬǻņĬĞǀ ǀŏĬ ŕŹĥŕǤŕĥǈāŮ ƧāƪāŷĬǀĬƪƲ ŏāĥ ƃŹ ǀŏĬŕƪ ƃǈǀĞƃŷĬ ǤāƪŕāĝŮĬ ƃņ ŕŹǀĬƪĬƲǀ ܴǥŏŕĞŏ āŮƲƃ ǥāƲ
āĞĞǈƪāĞǫܝ ǈŹĥĬƪƲǀƃƃĥ ŕŹ ǀĬƪŷƲ ƃņ -ǈĞŮŕĥĬāŹ ĥŕƲǀāŹĞĬ ņƪƃŷ ǀŏĬ ǀƪǈǀŏܵܝ ǀŏĬǫ ƪāŹ ǀŏƃǈƲāŹĥƲ ƃņ
ƲŕŷǈŮāǀŕƃŹƲ ĬāĞŏ ƃņ ǥŏŕĞŏ ǈƲĬĥ ā ƪāŹĥƃŷ ƲĬǀǀŕŹŇ ƲāŷƧŮĬĥ ņƪƃŷ ƧāƪāŷĬǀĬƪ ƲƧāĞĬܣ %ƃǈǤĬŹ
āŹĥ OĬŇƲĬŮŷāŹŹ ĞƃŮŮĬĞǀĬĥ ǀŏĬ ƪĬƲǈŮǀƲ ņƪƃŷ ĬāĞŏ ƲŕŷǈŮāǀŕƃŹ āŹĥ ǀŏĬŹ ƪāŹ ā ƪĬŇƪĬƲƲŕƃŹ āŹāŮǫƲŕƲ
ƃŹ ǀŏĬ ƃǈǀĞƃŷĬƲ ņƪƃŷ āŮŮ ǀŏĬ ƲŕŷǈŮāǀŕƃŹƲ ǀāŪĬŹ ǀƃŇĬǀŏĬƪܣ ȌĬƪĬĝǫܝ ǀŏĬǫ ƃĝǀāŕŹĬĥ ā ŇĬŹĬƪāŮ
ǈŹĥĬƪƲǀāŹĥŕŹŇ ƃņ ŏƃǥ ĞŏāŹŇĬƲ ŕŹ ǀŏĬ ĞĬŹǀƪāŮ ƧāƪāŷĬǀĬƪƲ ŕŷƧāĞǀĬĥ ǀŏĬ ƃǈǀĞƃŷĬ ǤāƪŕāĝŮĬܣ

Fƃƪ ƃǈƪ ƧƪĬƲĬŹǀ ŷƃĥĬŮܝ ǀŏŕƲ ƲāŷĬ āƧƧƪƃāĞŏ ǥāƲ ŕŷƧŮĬŷĬŹǀĬĥ ĝǫ ƪǈŹŹŕŹŇ ƲŕŷǈŮāǀŕƃŹƲ ǀŏāǀ
ȉƪƲǀ ƧŕĞŪĬĥ āǀ ƪāŹĥƃŷ ĬāĞŏ ƃņ ǀŏĬ ņƃŮŮƃǥŕŹŇܜ

ܣګ ƃŹĬ ƃņ ǀŏĬ ǀŏƪĬĬ ĞŏƃŕĞĬ ƪǈŮĬƲܜ ǀŏĬ ƧŮāǫ݀ǀŏĬ݀ĝĬƲǀ ƪǈŮĬܝ ǀŏĬ �݀ŇƪĬĬĥǫ ƪǈŮĬ ܴāŮǥāǫƲ ǥŕǀŏ
� ފ ܝܵګܣڪ āŹĥ ǀŏĬ ƧƪƃƧƃƪǀŕƃŹāŮ ƪǈŮĬܨ

ܣڬ ā ƲǈĞĞĬƲƲ ƪāǀĬ ƪګ s Uܴܝڪ ܵګ ņƃƪ ǀŏĬ ȉƪƲǀ āƪŷܨ
ܣڭ ā ƲǈĞĞĬƲƲ ƪāǀĬ ƪڬ s Uܴܝڪ ܵګ ņƃƪ ǀŏĬ ƲĬĞƃŹĥ āƪŷܨ
ܣڮ āŹ ↵ ǤāŮǈĬܝ ǥŕǀŏ ↵ s Uܴܝڪ ܨܵګ
ܣگ āŹ ✏ ǤāŮǈĬܝ ǥŕǀŏ ✏ s Uܴܝڪ ܨܵګ
ܣڰ ā � ǤāŮǈĬܝ ǥŕǀŏ � s Uܴܝڪ ܨܵڪڬ
ܣڱ ā ƪāŹĥƃŷ āĞĞĬƲƲ ŹĬǀǥƃƪŪ ņƃƪ ā ĞƃŷŷǈŹŕǀǫ ƃņ ڪگ āŇĬŹǀƲܝ ŇĬŹĬƪāǀĬĥ ĝǫ ĞƪĬāǀŕŹŇ ā ĥŕƪĬĞǀĬĥ
-ƪĥƚƲܽ©ĭŹǫŕ ŇƪāƧŏǥŕǀŏ ڪگ ŹƃĥĬƲ āŹĥǥŕǀŏܝ ņƃƪ āŹǫ ŇŕǤĬŹ Ƨāŕƪ ƃņ ŹƃĥĬƲܝ ā ƧƪƃĝāĝŕŮŕǀǫ Ʋ ņƃƪ
ǀŏĬ ȉƪƲǀ ŷĬŷĝĬƪ ƃņ ǀŏĬ Ƨāŕƪ ǀƃ ĝĬ ĞƃŹŹĬĞǀĬĥ ǀƃ ǀŏĬ ƲĬĞƃŹĥŷĬŷĝĬƪܝ ǥŏĬƪĬ Ʋ s Uܴܝڪ ܣܵګ

ãĬ ĞŏƃƲĬ ǀƃ ŷāŪĬ ǀŏĬ āĞĞĬƲƲ ŇƪāƧŏƲ ĥŕƪĬĞǀĬĥܼŷĬāŹŕŹŇ ǀŏāǀ ƃŹĬ ŹƃĥĬ ĝĬŕŹŇ ĞƃŹŹĬĞǀĬĥ ǀƃ

ĥŕǻȉĞǈŮǀܣ
UŹڮ óƃŮŮŷāŹ ܝܵڱڪڪڬܴ ǀŏĬ ƲŕŷǈŮāǀŕƃŹ ƪǈŹƲ ƲǀƃƧǥŏĬŹ āŮŮ āŇĬŹǀƲ ƧŮāǫ ǀŏĬ ƲāŷĬ āƪŷ ƃƪ āƪĬ ĞĬƪǀāŕŹǥŕǀŏ ā ƧƪƃĝāĝŕŮŕǀǫ

ŇƪĬāǀĬƪ ǀŏāŹ ڳڳڳڳܣڪ ǀŏāǀ ƃŹĬ āƪŷ ŕƲ ǀŏĬ ĝĬǀǀĬƪ ƃŹĬ ܴƲĬĬ Ƨܣ ܣܵڳڱگ UŹ óƃŮŮŷāŹ ܝܵڪګڪڬܴ ǀŏĬ ƲŕŷǈŮāǀŕƃŹ ƲǀƃƧƲ āȅǀĬƪ ڪڪڪܝڪګ
ǈƧĥāǀĬƲܝ āȅǀĬƪ ǥŏŕĞŏ ŕǀ ŕƲ ĞŏĬĞŪĬĥ ǥŏĬǀŏĬƪ āŮŮ āŇĬŹǀƲ ƧŮāǫ ǀŏĬ ĝĬǀǀĬƪ āƪŷ ƃƪ Źƃǀ ܴƧܣ ڲڬ ǻņܵܣ

ڲګ



s = 0.2 s = 0.5 s = 0.8

FŕŇǈƪĬ ȌƪĬĬܜګګ ĥŕƪĬĞǀĬĥ -ƪĥƚƲܽ©ĭŹǫŕ ŇƪāƧŏƲܝ ĞƃƪƪĬƲƧƃŹĥŕŹŇ ǀƃ ĥŕǻņĬƪĬŹǀ ĞƃŹŹĬĞǀŕƃŹ ƧƪƃĝāĝŕŮŕǀŕĬƲܣ

āŹƃǀŏĬƪ ŕƲ ŕŹĥĬƧĬŹĥĬŹǀ ƃņ ǥŏĬǀŏĬƪ ǀŏĬ ŮāǀǀĬƪ ŕƲ ĞƃŹŹĬĞǀĬĥ ǀƃ ǀŏĬ ņƃƪŷĬƪܼǀƃ ƪĬǽŮĬĞǀ ǀŏĬ ņāĞǀ ǀŏāǀܝ
ŕŹ ƪĬāŮŕǀǫܝ ŕǀ ŕƲ ƩǈŕǀĬ ĞƃŷŷƃŹ ņƃƪ ƃŹĬ ƧĬƪƲƃŹ ǀƃ ŏāǤĬ āĞĞĬƲƲ ǀƃ ǀŏĬ ƃƧŕŹŕƃŹƲ ƃņ āŹƃǀŏĬƪ ǥŕǀŏƃǈǀ
ǀŏĬ ŮāǀǀĬƪ ŏāǤŕŹŇ āĞĞĬƲƲ ǀƃ ǀŏĬ ƃƧŕŹŕƃŹƲ ƃņ ǀŏĬ ņƃƪŷĬƪܣ FŕŇǈƪĬ ګګ ƲŏƃǥƲ ǀŏƪĬĬ ŹĬǀǥƃƪŪƲ ܴņƃƪ ǀĬŹ
āŇĬŹǀƲܝ ǀƃ āǤƃŕĥ ĞŮǈǀǀĬƪܵ ŇĬŹĬƪāǀĬĥ ŕŹ ǀŏŕƲ ŷāŹŹĬƪܝ ǥŕǀŏ ĥŕǻņĬƪĬŹǀ āƲƲƃĞŕāǀĬĥ ƧƪƃĝāĝŕŮŕǀŕĬƲ ņƃƪ
āŹ ĬĥŇĬ ņƪƃŷ ƃŹĬ ŹƃĥĬ ǀƃ āŹƃǀŏĬƪ ǀƃ ĝĬ ƧƪĬƲĬŹǀگܣ

-āĞŏ ƲŕŷǈŮāǀŕƃŹ ǀŏĬŹ ŏāĥ āŮŮ āŇĬŹǀƲ ǈƧĥāǀĬ ņƃƪ ƃŹĬ ŏǈŹĥƪĬĥ ǀŕŷĬ ƲǀĬƧƲܝ ŕŹ ǀŏĬ ǥāǫ ĥĬ݀
ƲĞƪŕĝĬĥ ĬāƪŮŕĬƪܝ ĝǈǀ ŇŕǤĬŹ ǀŏĬ ƧāƪāŷĬǀĬƪ ƲĬǀǀŕŹŇƲ āŹĥ ǥŕǀŏŕŹ ǀŏĬ āĞĞĬƲƲ ŹĬǀǥƃƪŪ ǀŏāǀ ŏāĥ ĝĬĬŹ
ƪāŹĥƃŷŮǫ ĥĬǀĬƪŷŕŹĬĥ ņƃƪ ǀŏāǀ ƲŕŷǈŮāǀŕƃŹܣ Fƃƪ ĬāĞŏ āŇĬŹǀܝ ǥĬ ĥĬǀĬƪŷŕŹĬĥ ǀŏĬ ƲĞƃƪĬ āǀ ĬāĞŏ
ǀŕŷĬ ܴǀŏĬ -ǈĞŮŕĥĬāŹ ĥŕƲǀāŹĞĬ ņƪƃŷǥŏāǀ ŏāĥ ĝĬĬŹ ƪāŹĥƃŷŮǫ ĥĬǀĬƪŷŕŹĬĥ ǀƃ ĝĬ ǀŏĬ ǀƪǈǀŏ ŕŹ ǀŏāǀ
ƲŕŷǈŮāǀŕƃŹܵܝ āŹĥ ŕŹ ǀŏĬ ĬŹĥ ǥĬ ƲǈŷŷĬĥ āŮŮ ǀŏĬ ƲĞƃƪĬƲܝ Ʋƃ āĞƪƃƲƲ āŇĬŹǀƲ āŹĥ āĞƪƃƲƲ ǀŕŷĬ ƲǀĬƧƲܣ
ȌĬ ƲŕŷǈŮāǀŕƃŹ ǀĬƪŷŕŹāǀĬĥ ĝǫ ƪĬĞƃƪĥŕŹŇ ǀŏĬ ƧāƪāŷĬǀĬƪ ƲĬǀǀŕŹŇƲ ܴƲƃ ǀŏĬ ǤāŮǈĬƲ ņƃƪ ƪܝګ ƪܝڬ ↵ ܝ ܝ✏
āŹĥ ܝ� āƲ ƪāŹĥƃŷŮǫ ĞŏƃƲĬŹ āǀ ǀŏĬ ĝĬŇŕŹŹŕŹŇ ƃņ ǀŏĬ ƲŕŷǈŮāǀŕƃŹܵܝ ǀŏĬ ĞƃŹŹĬĞǀŕƃŹ ƧƪƃĝāĝŕŮŕǀǫ ǀŏāǀ
ŏāĥ ĝĬĬŹ ƪāŹĥƃŷŮǫ ĞŏƃƲĬŹ ņƃƪ ŇĬŹĬƪāǀŕŹŇ ǀŏĬ āĞĞĬƲƲ ŹĬǀǥƃƪŪܝ āŹĥ ǀŏĬ ǀƃǀāŮ ƲĞƃƪĬܣ

ãĬ ƪāŹ ڪڪڪگ ƲǈĞŏ ƲŕŷǈŮāǀŕƃŹƲ āŹĥ ǀŏĬŹ ȉǀǀĬĥ ā ŮŕŹĬāƪŷƃĥĬŮ ǥŕǀŏ ǀŏĬ ڪڪڪگ ƪĬƲǈŮǀŕŹŇ ƲĞƃƪĬƲ
ņƃƪŷŕŹŇ ǀŏĬ ƪĬƲƧƃŹƲĬ ǤāƪŕāĝŮĬ āŹĥ ǥŕǀŏ ĞŏƃŕĞĬ ƪǈŮĬ āƲ ā ĞāǀĬŇƃƪŕĞāŮ ƧƪĬĥŕĞǀƃƪ ܴƧŮāǫ݀ǀŏĬ݀ĝĬƲǀ݀�ܩ
ŇƪĬĬĥǫܩƧƪƃƧƃƪǀŕƃŹāŮܵ āŹĥ ↵ ǤāŮǈĬܝ ✏ ǤāŮǈĬܝ� ǤāŮǈĬܝ āĝƲƃŮǈǀĬ ĥŕǻņĬƪĬŹĞĬ ŕŹ ƲǈĞĞĬƲƲ ƪāǀĬƲ ĝĬǀǥĬĬŹ
ǀŏĬ ǀǥƃ āƪŷƲܝ |ƪګ ܽ ƪڬ ܝ| āŹĥ ĞƃŹŹĬĞǀŕƃŹ ƧƪƃĝāĝŕŮŕǀǫ Ʋܝ āƲ ĞƃŹǀŕŹǈƃǈƲ ƧƪĬĥŕĞǀƃƪƲܣ ¿āĝŮĬ ګ ƲŏƃǥƲ
ǀŏĬ ƃǈǀĞƃŷĬƲ ņƪƃŷ ǀŏĬ āŹāŮǫƲŕƲܣ

� ȉƪƲǀ ǀŏŕŹŇ ǀƃ ŹƃǀŕĞĬ āĝƃǈǀ ǀŏĬƲĬ ƪĬƲǈŮǀƲ ŕƲ ǀŏāǀ āŮŮ ƧƪĬĥŕĞǀƃƪƲ āƪĬ ƲŕŇŹŕȉĞāŹǀܣ FǈƪǀŏĬƪŷƃƪĬܝ
ǀŏĬǫ āƪĬ ŕŹ ŮŕŹĬ ǥŕǀŏ ǀŏĬ ƲŕŹŇŮĬ݀ƪǈŹ ƲŕŷǈŮāǀŕƃŹƲ ƪĬƧƃƪǀĬĥ āĝƃǤĬܣ UŹ ƧāƪǀŕĞǈŮāƪܝ ǥĬ ƲĬĬ ǀŏāǀ ŕņ ǀŏĬ
�݀ŇƪĬĬĥǫ ƪǈŮĬ ŕƲ ǈƲĬĥ ŕŹƲǀĬāĥ ƃņ ǀŏĬ ƧŮāǫ݀ǀŏĬ݀ĝĬƲǀ ƪǈŮĬܼǥŏŕĞŏ ƲĬƪǤĬĥ āƲ ǀŏĬ ƪĬņĬƪĬŹĞĬ ŕŹ ǀŏĬ
ƪĬŇƪĬƲƲŕƃŹ āŹāŮǫƲŕƲܼǀŏĬŹ ǀŏŕƲ ŮĬāĥƲܝ ƃŹ āǤĬƪāŇĬܝ āŹĥ āŮŮ ĬŮƲĬ ĝĬŕŹŇ ĬƩǈāŮܝ ǀƃ ā ƪĬĥǈĞǀŕƃŹ ŕŹ ǀƃǀāŮ
ƲĞƃƪĬ ܴāŹĥ Ʋƃ āŹ ŕŹĞƪĬāƲĬ ŕŹ ƃǤĬƪāŮŮ āĞĞǈƪāĞǫܵ ƃņ āĝƃǈǀ ܣڬ ÆƲŕŹŇ ǀŏĬ ƧƪƃƧƃƪǀŕƃŹāŮ ƪǈŮĬ ŕŹƲǀĬāĥ ƃņ
ǀŏĬ ƧŮāǫ݀ǀŏĬ݀ĝĬƲǀ ƪǈŮĬ ŮĬāĥƲ ǀƃ āŹ ĬǤĬŹ ĝŕŇŇĬƪܼŷǈĞŏ ĝŕŇŇĬƪܼāǤĬƪāŇĬ ƪĬĥǈĞǀŕƃŹ ƃņ ƃǤĬƪ ܣڲ

ãŏǫ ĥƃĬƲ ǀŏĬ āĝƲƃŮǈǀĬ ĥŕǻņĬƪĬŹĞĬ ĝĬǀǥĬĬŹ ǀŏĬ ƲǈĞĞĬƲƲ ƪāǀĬƲ ƃņ ǀŏĬ ǀǥƃ āƪŷƲ ŏāǤĬ ā ƲŕŇŹŕņ݀
ŕĞāŹǀ ŕŷƧāĞǀ ƃŹ ƲĞƃƪĬƲܤ �ǫ ŮƃƃŪŕŹŇ āǀ ǀŏĬ ƧŮƃǀ ƃņ |ƪګ ܽ ƪڬ | ŕŹ FŕŇǈƪĬ ܝڬګ ƃŹĬ ƲĬĬƲ ŕŷŷĬĥŕāǀĬŮǫ
ǀŏāǀ ŕņ |ƪګ ܽ ƪڬ | ŕƲ ĝŕŇŇĬƪܝ ǀŏĬŹ ŕņ āŹ āŇĬŹǀݎƲ ĝĬŮŕĬņ ƲǀāǀĬ ŷƃǤĬƲ ǀƃǥāƪĥ ǀŏĬ ǀƪǈǀŏܝ ǀŏĬ ņƪĬƩǈĬŹĞǫ
ƃņ ƧŮāǫŕŹŇ ƃŹĬ āƪŷ ƪĬŮāǀŕǤĬ ǀƃ ǀŏĬ ņƪĬƩǈĬŹĞǫ ƃņ ƧŮāǫŕŹŇ ǀŏĬ ƃǀŏĬƪ āƪŷ ǥŕŮŮ Ňƃ ǈƧܝ ǥŏŕĞŏ ǥŕŮŮ
ŷĬāŹ ǀŏāǀ ŕǀ ǥŕŮŮ ƪĬĞĬŕǤĬ ŕŹĞƪĬāƲŕŹŇŮǫ ŷƃƪĬ ǥƃƪŮĥŮǫ ĬǤŕĥĬŹĞĬ ƪĬŮĬǤāŹǀ ǀƃ ǀŏĬ ƲǈĞĞĬƲƲ ƪāǀĬ ƃņ ǀŏĬ
ņƃƪŷĬƪ āƪŷܝ ĝǈǀ ŕŹĞƪĬāƲŕŹŇŮǫ ŮĬƲƲ ǥƃƪŮĥŮǫ ĬǤŕĥĬŹĞĬ ƪĬŮĬǤāŹǀ ǀƃ ǀŏĬ ƲǈĞĞĬƲƲ ƪāǀĬ ƃņ ǀŏĬ ŮāǀǀĬƪ
āƪŷܣ �ǫ ĞƃŹǀƪāƲǀܝ ŕņ |ƪګ ܽ ƪڬ | ŕƲ ƲŷāŮŮܝ ǀŏĬŹ ŕņ āŹ āŇĬŹǀݎƲ ĝĬŮŕĬņ ƲǀāǀĬ ŷƃǤĬƲ ǀƃǥāƪĥ ǀŏĬ ǀƪǈǀŏܝ ŕǀ

�ŹĬگ ĞƃǈŮĥ ĞƃŹƲŕĥĬƪ ƃǀŏĬƪ ǀǫƧĬƲ ƃņ ŇƪāƧŏƲ ǀƃ ĥĬȉŹĬ āĞĞĬƲƲ ŹĬǀǥƃƪŪƲܣ Fƃƪ ŕŹƲǀāŹĞĬܝ ±ĞŏāǥĬܝ FƃŹǀāŕŹĬܝ āŹĥ
OĬƪŹĂŹĥĬǵ ܵګڬڪڬܴ ǈƲĬ ŕŹ ǀŏĬŕƪ ƲŕŷǈŮāǀŕƃŹƲܝ ŹĬǪǀ ǀƃ -ƪĥƚƲܽ©ĭŹǫŕ ŇƪāƧŏƲܝ āŮƲƃ ãāǀǀƲܽ±ǀƪƃŇāǀǵ ŇƪāƧŏƲ āƲ ǥĬŮŮ āƲ
�āƪāĝĂƲŕܽ�ŮĝĬƪǀ ŇƪāƧŏƲܣ ȌĬ fǈŮŕā ĞƃĥĬ ǥĬŷāĥĬ āǤāŕŮāĝŮĬ āŮŮƃǥƲ ŕŹǀĬƪĬƲǀĬĥ ƪĬāĥĬƪƲ ǀƃ ĬǪƧŮƃƪĬ ǀŏĬ ĬǻņĬĞǀƲ ƃņ āĥĥŕŹŇ
āĞĞĬƲƲ ŹĬǀǥƃƪŪƲ ƪĬƧƪĬƲĬŹǀĬĥ ĝǫãāǀǀƲܽ±ǀƪƃŇāǀǵ āŹĥ �āƪāĝĂƲŕܽ�ŮĝĬƪǀ ŇƪāƧŏƲܝ āƲ ǥĬŮŮ āƲ ĝǫ ƲƃŷĬ ƃǀŏĬƪ ŇƪāƧŏ ǀǫƧĬƲܣ
UŹ ƃǈƪ ĬǪƧĬƪŕŷĬŹǀƲܝ ǈƲŕŹŇ ƃǀŏĬƪ ŇƪāƧŏƲ ĥŕĥ Źƃǀ ŮĬāĥ ǀƃ ŕŹǀĬƪĬƲǀŕŹŇŮǫ ĥŕǻņĬƪĬŹǀ ƪĬƲǈŮǀƲܣ

ڳګ
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FŕŇǈƪĬ ܜڬګ %ŕǻņĬƪĬŹĞĬ ŕŹ ƲǈĞĞĬƲƲ ƪāǀĬƲ ĝĬǀǥĬĬŹ āƪŷƲܣ

ǥŕŮŮ ƪĬĞĬŕǤĬ ǥƃƪŮĥŮǫ ĬǤŕĥĬŹĞĬ āĝƃǈǀ ǀŏĬ ƲǈĞĞĬƲƲ ƪāǀĬƲ ƃņ ǀŏĬ ǀǥƃ āƪŷƲ ŕŹ āĝƃǈǀ ĬƩǈāŮ ŷĬāƲǈƪĬƲܝ
ǥŏŕĞŏ ǥŕŮŮ āŮŮƃǥ ŕǀ ǀƃ ĝĬĞƃŷĬ ŏŕŇŏŮǫ āĞĞǈƪāǀĬ ƃǤĬƪ ǀŕŷĬ ܴāŹĥ Ʋƃ ŮƃǥĬƪ ŕǀƲ ƲĞƃƪĬܵܣ UŹ ǀŏĬ ŮāǀǀĬƪ
ĞāƲĬܝ ǀŏĬ āŇĬŹǀ ǥŕŮŮ ĝĬ āĝŮĬ ǀƃ ŕŷƧƪƃǤĬ ŕǀƲ ĬƲǀŕŷāǀĬ ƃņ ĝƃǀŏ āƪŷƲ ƃǤĬƪ ǀŕŷĬܝ ǥŏŕŮĬ ŕŹ ǀŏĬ ņƃƪŷĬƪ
ĞāƲĬܝ ǀŏĬ āŇĬŹǀ ǥŕŮŮ ƪāƧŕĥŮǫ ŕŷƧƪƃǤĬ ŕǀƲ ĬƲǀŕŷāǀĬ ƃņ ǀŏĬ ƲǈĞĞĬƲƲ ƪāǀĬ ƃņ ƃŹĬ ƃņ ǀŏĬ āƪŷƲܝ ĝǈǀ ǀŏāǀ
ǥŕŮŮ Ňƃ āǀ ǀŏĬ ĬǪƧĬŹƲĬ ƃņ ŕŷƧƪƃǤŕŹŇ ŕǀƲ ĬƲǀŕŷāǀĬ ƃņ ǀŏĬ ƲǈĞĞĬƲƲ ƪāǀĬ ƃņ ǀŏĬ ƃǀŏĬƪ āƪŷܝ ǥŏŕĞŏ
ŷĬāŹƲ ǀŏāǀ ĬǤĬŹ ŕŹ ǀŏĬ ĬŹĥܝ ǀŏĬ āŇĬŹǀ ŷāǫܝ ƃǤĬƪāŮŮܝ ĝĬ ƩǈŕǀĬ ŕŹāĞĞǈƪāǀĬܣ

Ȍāǀܝ ŕŹ ǀŏĬ ŷƃĥĬŮ ǥĬ āƪĬ ĞƃŹƲŕĥĬƪŕŹŇܝ ǈƧĥāǀŕŹŇ ŕƲ Źƃǀ ŧǈƲǀ ĝāƲĬĥ ƃŹ ǥƃƪŮĥŮǫ ĬǤŕĥĬŹĞĬܝ
ĝǈǀ āŮƲƃ ŏāƲ ā ƲƃĞŕāŮ Ƨāƪǀ ǀƃ ŕǀܝ āŷƧŮŕȉĬƲ ǀŏĬ Ʋāŕĥ ĬǻņĬĞǀܣ FŕŇǈƪĬƲ ڭګ āŹĥ ڮګ Ʋŏƃǥܝ ņƃƪ ƲĬŮĬĞǀĬĥ
ǀŕŷĬ ƲǀĬƧƲܝ ŏƃǥ ǀŏĬ ǈƧĥāǀĬ ƧƪƃĞĬƲƲ ǈŹņƃŮĥƲ ņƃƪ ā ĞƃŷŷǈŹŕǀǫ ƃņ ȉȅǀǫ āŇĬŹǀƲ ǈƲŕŹŇ ܴ���ܣܵ �ŮŮ
āŇĬŹǀƲ ǈƲĬ ǀŏĬ ƧŮāǫ݀ǀŏĬ݀ĝĬƲǀ ƪǈŮĬ ǀƃ ĥĬǀĬƪŷŕŹĬ ǥŏŕĞŏ āƪŷ ǀƃ ƧŮāǫܝ āŹĥ āŮŮ ŏāǤĬ āŹ ↵ ǤāŮǈĬ
ƃņ ܝڬܣڪ āŹ ✏ ǤāŮǈĬ ƃņ ܝگګܣڪ āŹĥ ā � ǤāŮǈĬ ƃņ ܣڬ ȌĬ āŇĬŹǀƲݎ ĝĬŮŕĬņ ƲǀāǀĬƲ ŏāĥ ǀŏĬ ƲāŷĬ ƪāŹĥƃŷ
ƲǀāƪǀŕŹŇ ƧƃƲŕǀŕƃŹƲ ŕŹ ĝƃǀŏ ƪǈŹƲܝ āŹĥ ĝƃǀŏ ƪǈŹƲ āŮƲƃ āƲƲǈŷĬĥ ǀŏĬ ƲāŷĬ āĞĞĬƲƲ ŹĬǀǥƃƪŪ ܴǥŏŕĞŏ
ǥāƲ ĞƪĬāǀĬĥ ĝǫ ŇĬŹĬƪāǀŕŹŇ āŹ -ƪĥƚƲܽ©ĭŹǫŕ ĥŕƪĬĞǀĬĥ ŇƪāƧŏ ǥŕǀŏ ĞƃŹŹĬĞǀŕƃŹ ƧƪƃĝāĝŕŮŕǀǫ ܣܵگܣڪ
ȌĬ ĥŕǻņĬƪĬŹĞĬ ĝĬǀǥĬĬŹ ǀŏĬ ǀǥƃ ȉŇǈƪĬƲ ŕƲ ǀŏāǀܝ ŕŹ ǀŏĬ ȉƪƲǀܝ ⌧ ފ hܝڬܣڪ ܝiڲܣڪ ǥŏŕŮĬܝ ŕŹ ǀŏĬ ƲĬĞƃŹĥܝ
⌧ ފ hܝڬܣڪ ܣiګڬܣڪ �ƃŷƧāƪŕŹŇ ǀŏĬ ȉŇǈƪĬƲܝ ǥĬ ƲĬĬ ǀŏāǀ ǥŏĬƪĬ ǀŏĬƪĬ ŕƲ ā ŮāƪŇĬ ŇāƧ ĝĬǀǥĬĬŹ ǀŏĬ

¿āĝŮĬ ܜګ ©ĬƲǈŮǀƲ ņƪƃŷ ǀŏĬ ƪĬŇƪĬƲƲŕƃŹ āŹāŮǫƲŕƲ ƃņ ƲŕŷǈŮāǀŕƃŹ ƃǈǀĞƃŷĬƲܣ

¦ƪĬĥŕĞǀƃƪ ĝ ±- ǀ ¦ƪܴ> |ǀ |ܵ kƃǥĬƪ ޞۃۇ ÆƧƧĬƪ ޞۃۇ

ܴUŹǀĬƪĞĬƧǀܵ ڭڬܣڬڬ ڪگܣڪ ڰڪܣڮڮ ګڪڪڪܣڪ> ڮڬܣګڬ ڬڬܣڭڬ
©ǈŮĬܜ ۀ ڲڪܣڬܽ ڳڬܣڪ گڪܣڱܽ ګڪڪڪܣڪ> گڰܣڬܽ ڪگܣګܽ
©ǈŮĬܜ ہ گګܣڲܽ ڳڬܣڪ ڲڱܣڱڬܽ ګڪڪڪܣڪ> ڭڱܣڲܽ ڲگܣڱܽ
|ƪګ ܽ ƪڬ | ڪڬܣڱګ ګگܣڪ ڭڰܣڭڭ ګڪڪڪܣڪ> ڳګܣڰګ ڪڬܣڲګ
↵ ڲڪܣڳܽ ڬڮܣڪ ڰگܣګڬܽ ګڪڪڪܣڪ> ڪڳܣڳܽ گڬܣڲܽ
✏ ڭڳܣڰܽ ڬڮܣڪ ڲڭܣڰګܽ ګڪڪڪܣڪ> ڰڱܣڱܽ ڪګܣڰܽ
� ګگܣڪ ڬڪܣڪ ڪڮܣڮڬ ګڪڪڪܣڪ> ڱڮܣڪ ڰگܣڪ
Ʋ ڬڪܣګܽ ګڮܣڪ گڮܣڬܽ گڪܣڪ> ڭڲܣګܽ ڪڬܣڪܽ

wƃǀĬܪ ܜǈŮĬ©݋ ݌ۀ ĞƃŷƧāƪĬƲ ǀŏĬ �݀ŇƪĬĬĥǫ ƪǈŮĬ ǀƃ ǀŏĬ ƧŮāǫ݀ǀŏĬ݀ĝĬƲǀ ƪǈŮĬܝ ǥŏŕĞŏ ƲĬƪǤĬĥ āƲ ƪĬņĬƪĬŹĞĬܝ āŹĥ ܜǈŮĬ©݋ ݌ہ ĥƃĬƲ
ǀŏĬ ƲāŷĬ ņƃƪ ǀŏĬ ƧƪƃƧƃƪǀŕƃŹāŮ ƪǈŮĬܨ |ƪګ ܽ ƪڬ | ŕƲ ǀŏĬ āĝƲƃŮǈǀĬ ĥŕǻņĬƪĬŹĞĬ ĝĬǀǥĬĬŹ ǀŏĬ ƲǈĞĞĬƲƲ ƪāǀĬƲ ƃņ ǀŏĬ ǀǥƃ āƪŷƲܨ Ʋ ŕƲ
ǀŏĬ ƧƪƃĝāĝŕŮŕǀǫ ǥŕǀŏ ǥŏŕĞŏ ā ŇŕǤĬŹ ŹƃĥĬ ŕŹ āŹ āĞĞĬƲƲ ŹĬǀǥƃƪŪ ŕƲ ĞƃŹŹĬĞǀĬĥ ǀƃ āŹƃǀŏĬƪ ŇŕǤĬŹ ŹƃĥĬܣ

ڪڬ



↵ ފ ܨ0.2 ✏ ފ ܨ0.15 � ފ ܨ2 ⌧ ފ h0.2ܝ 0.8i
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FŕŇǈƪĬ ܜڭګ ¿ƪāŧĬĞǀƃƪŕĬƲ ƃņ ĝĬŮŕĬņ ƲǀāǀĬƲ ƃņ ڪگ āŇĬŹǀƲ ǈƧĥāǀŕŹŇ Ǥŕā ܴ���ܝܵ āŹĥ ǈƲŕŹŇ ǀŏĬ ƧŮāǫ݀ǀŏĬ݀ĝĬƲǀ ƪǈŮĬܝ
ƃŹ ĥāǀā ņƪƃŷ ǀǥƃ݀āƪŷĬĥ ĝāŹĥŕǀƲܝ āȅǀĬƪ ƲĬŮĬĞǀĬĥ ǀŕŷĬ ƲǀĬƧƲܝ ǥŕǀŏ ǀŏĬ ƲǈĞĞĬƲƲ ƪāǀĬƲ ƃņ ǀŏĬ āƪŷƲ ĝĬŕŹŇ ņāƪ
āƧāƪǀ ņƪƃŷ ĬāĞŏ ƃǀŏĬƪܣ

ƲǈĞĞĬƲƲ ƪāǀĬƲܝ ŇƪƃǈƧƲ ƃņ āŇĬŹǀƲ ĞāŹŷƃƪĬ ĬāƲŕŮǫ ĝĬĞƃŷĬ ŕƲƃŮāǀĬĥܝ āŹĥ ǀŏĬƪĬĝǫ ĝĬĞƃŷĬ ǈŹāĝŮĬ ǀƃ
ĝĬŹĬȉǀ ņƪƃŷ ƃǀŏĬƪƲ ǥŏƃƲĬ ĬǤƃŮǤŕŹŇ ĝĬŮŕĬņ ƲǀāǀĬƲ ŷŕŇŏǀ ƃǀŏĬƪǥŕƲĬ ŏĬŮƧ ǀŏĬŷ ǀƃ ŷƃǤĬ ǀƃǥāƪĥ ܣ⌧

FǈƪǀŏĬƪŷƃƪĬܝ ǀŏĬ ĞƃĬǻȉĞŕĬŹǀƲ ņƃƪ ↵ āŹĥ ✏ ŕŹĥŕĞāǀĬ ǀŏāǀ ŇŕǤŕŹŇ ŷƃƪĬ ǥĬŕŇŏǀ ǀƃ ƃŹĬݎƲ ŹĬŕŇŏ݀
ĝƃƪƲݎ ƃƧŕŹŕƃŹƲܝ āŹĥ ĝĬŕŹŇŷƃƪĬ ŕŹĞŮǈƲŕǤĬ ŕŹ ĞƃǈŹǀŕŹŇ ƃǀŏĬƪƲ āƲ ƃŹĬݎƲ ŹĬŕŇŏĝƃƪܝ ŏāƲ ā ƧƃƲŕǀŕǤĬ
ĬǻņĬĞǀ ƃŹ āĞĞǈƪāĞǫܣ ȌŕƲ ȉŹĥŕŹŇ ŕƲ ĞƃŹƲŕƲǀĬŹǀ ǥŕǀŏ āŮŮ ƧƪĬǤŕƃǈƲ ȉŹĥŕŹŇƲ āĝƃǈǀ ǀŏĬ ƪĬŮāǀŕƃŹ
ĝĬǀǥĬĬŹ āŹ āŇĬŹǀݎƲ ↵ āŹĥ ✏ ǤāŮǈĬƲ āŹĥ ŕǀƲ āĞĞǈƪāĞǫ ŕŹ ǀŏĬ ĞƃŹǀĬǪǀ ƃņ �� ǈƧĥāǀŕŹŇ ܴ%ƃǈǤĬŹ ޺
ãĬŹŷāĞŪĬƪƲܝ ܨڱګڪڬ %ƃǈǤĬŹܝ ܝڳګڪڬ ܝāڬڬڪڬ ܨĝڬڬڪڬ %ƃǈǤĬŹ ܝOĬŇƲĬŮŷāŹŹ޺ ܣܵګڬڪڬ �Ź ǀŏĬ ƃǀŏĬƪ
ŏāŹĥܝ ܝ� ǥŏŕŮĬ ƲŕŇŹŕȉĞāŹǀܝ ŏāƲ ƃŹŮǫ ā ŷŕŹƃƪ ŕŷƧāĞǀ ƃŹ ƲĞƃƪĬƲܣ

FŕŹāŮŮǫܝ ǀŏĬƪĬ āƧƧĬāƪƲ ǀƃ ĝĬ ā ƪĬŮāǀŕǤĬŮǫ ƲŷāŮŮ ǫĬǀ ƲŕŇŹŕȉĞāŹǀŹĬǀǥƃƪŪ ĬǻņĬĞǀܝǥŏŕĞŏ ŕƲ ƃƧƧƃƲŕǀĬ
ǀƃ ǀŏĬ ƃŹĬ ņƃǈŹĥ ĝǫ óƃŮŮŷāŹڰܝ ĝǈǀ ŕŹ ŮŕŹĬ ǥŕǀŏ ǥŏāǀ ǥĬ Ʋāǥ āĝƃǤĬܜ ŇƪĬāǀĬƪ ĞƃŹŹĬĞǀŕǤŕǀǫ ǀĬŹĥƲ
ǀƃ ŮƃǥĬƪ ƲĞƃƪĬƲܝ ƃƪ ĬƩǈŕǤāŮĬŹǀŮǫܝ ǀĬŹĥƲ ǀƃ ŕŹĞƪĬāƲĬ āĞĞǈƪāĞǫܣ

ڰ UŹĥŕǤŕĥǈāŮ݀ŮĬǤĬŮ ƧāƪāŷĬǀĬƪƲ
±ƃ ņāƪܝ ↵ ܝ ܝ✏ āŹĥ � ƧāƪāŷĬǀĬƪƲ ǥĬƪĬ ƲĬǀ āǀ ǀŏĬ ĞƃŷŷǈŹŕǀǫ ŮĬǤĬŮܣ OƃǥĬǤĬƪܝ ŇŕǤĬŹ ǀŏāǀ ǥĬ ŷāǫ ĝĬ
ĥŕǻņĬƪĬŹǀŮǫ ŕŹĞŮŕŹĬĥ ǀƃ ƪĬŇāƪĥ ƃǀŏĬƪƲ āƲ ƃǈƪ ĬƧŕƲǀĬŷŕĞ ŹĬŕŇŏĝƃƪƲܼƧĬƃƧŮĬ ǥŏƃƲĬ ƃƧŕŹŕƃŹƲ ǥĬ
ǤāŮǈĬܼāŹĥ āŮƲƃ ĥŕǻņĬƪĬŹǀŮǫ ŕŹĞŮŕŹĬĥ ǀƃ ĝāŮāŹĞĬ ǥƃƪŮĥŮǫ ĬǤŕĥĬŹĞĬ āŹĥ ƃǈƪ ĬƧŕƲǀĬŷŕĞ ŹĬŕŇŏĝƃƪƲݎ
ƃƧŕŹŕƃŹƲ ŕŹ ŏƃǥ ǀŏĬǫ ŕŷƧāĞǀ ƃǈƪ ĝĬŮŕĬņ ĞŏāŹŇĬƲܝ ā ŷƃƪĬ ƪĬāŮŕƲǀŕĞ ņƃƪŷāŮ ŷƃĥĬŮ ƃņ �� ǈƧĥāǀŕŹŇ

ܝĬĞāŮŮ©ڰ ŏƃǥĬǤĬƪܝ ǀŏāǀ óƃŮŮŷāŹ ŕƲ āƲƲǈŷŕŹŇ ā ŷĬāƲǈƪĬ ƃņ ƲǈĞĞĬƲƲ ĥŕǻņĬƪĬŹǀ ņƪƃŷ ƃǈƪƲܣ

ګڬ



↵ ފ ܨ0.2 ✏ ފ ܨ0.15 � ފ ܨ2 ⌧ ފ h0.2ܝ 0.21i
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FŕŇǈƪĬ ܜڮګ ±āŷĬ āƲ FŕŇǈƪĬ ڭګ ĝǈǀ Źƃǥ ǥŕǀŏ ǀŏĬ ƲǈĞĞĬƲƲ ƪāǀĬƲ ƃņ ĝƃǀŏ āƪŷƲ ĝĬŕŹŇ ŹĬāƪ ǀƃ ĬāĞŏ ƃǀŏĬƪܣ

āŮŮƃǥƲ āŇĬŹǀƲ ǀƃ ŏāǤĬ ǀŏĬŕƪ ƃǥŹ ↵ ܝ ܝ✏ āŹĥ � ǤāŮǈĬƲܣ
-ƩǈāŮŮǫ āƲ ŕŷƧƃƪǀāŹǀܝ ŕŹ ŇƃŕŹŇ ĝĬǫƃŹĥ ǀŏĬ ĞƃŷŷǈŹŕǀǫ ŮĬǤĬŮ ǥĬ ĞāŹ āŮƲƃ ǀāŪĬ ŕŹǀƃ ĞƃŹƲŕĥĬƪ݀

āǀŕƃŹ ƧƪƃƧĬƪǀŕĬƲ ƃņ ǀŏĬ āĞĞĬƲƲ ŹĬǀǥƃƪŪ āǀ ā ȉŹĬƪ ŇƪāŕŹ ƃņ ĥĬǀāŕŮܣ UŹ ǀŏĬ ƧƪĬǤŕƃǈƲ ƲŕŷǈŮāǀŕƃŹƲܝ
ǥĬ ǀƃƃŪ ŕŹǀƃ āĞĞƃǈŹǀ ā ŇŮƃĝāŮ ƧƪƃƧĬƪǀǫ ƃņ āĞĞĬƲƲ ŹĬǀǥƃƪŪƲܝ Ǥŕǵܝܣ ǀŏĬŕƪ ĞƃŹŹĬĞǀŕǤŕǀǫܝ ǀŏāǀ ŕƲܝ ǀŏĬ
ƧƪƃĝāĝŕŮŕǀǫ ǀƃ ȉŹĥ ā ŮŕŹŪ ņƪƃŷ ƃŹĬ ŹƃĥĬ ǀƃ āŹƃǀŏĬƪܝ ņƃƪ āŹǫ Ƨāŕƪ ƃņ ŹƃĥĬƲܣ �ǈǀ ǥŕǀŏŕŹ ǀŏĬ ƲāŷĬ
ŹĬǀǥƃƪŪܝ ĥŕǻņĬƪĬŹǀ ŹƃĥĬƲ ĞāŹ ŏāǤĬ ĥŕǻņĬƪĬŹǀ ƧƪƃƧĬƪǀŕĬƲܝ ĥĬƧĬŹĥŕŹŇ ƃŹ ŏƃǥ ǀŏĬǫ āƪĬ ĞƃŹŹĬĞǀĬĥ
ǀƃ ƃǀŏĬƪ ŹƃĥĬƲܣ UŹ ƧāƪǀŕĞǈŮāƪܝ ǀŏĬƪĬ ŕƲ ā ǥŏƃŮĬ ƪāŹŇĬ ƃņ ŷĬāƲǈƪĬƲ āŮŮ āŕŷĬĥ āǀ ĞāƧǀǈƪŕŹŇ ǀŏĬ
ŕĥĬā ǀŏāǀ ā ŹƃĥĬ ĞāŹ ĝĬ ݌ĞĬŹǀƪāŮ݋ ǀƃ ā ŹĬǀǥƃƪŪ ǀƃ ǤāƪǫŕŹŇ ĥĬŇƪĬĬƲܣ UŹ ƲƧĬĞŕāŮ ĞāƲĬƲܝ ǀŏĬ ŕĥĬā ƃņ
ĞĬŹǀƪāŮŕǀǫ ŕƲ ĬāƲǫ ǀƃ ǈŹĥĬƪƲǀāŹĥܣ Fƃƪ ŕŹƲǀāŹĞĬܝ ŕŹ āŹƃǀŏĬƪ ŮƃƃŪ āǀ FŕŇǈƪĬ ܝڰ ǀŏĬ ŹƃĥĬ ŮƃĞāǀĬĥ āǀ
ǀŏĬ ĞĬŹǀĬƪ ƃņ ǀŏĬ ǥŏĬĬŮ ŕƲ ŕŹ āŹ ŕŹǀǈŕǀŕǤĬŮǫ ĞŮĬāƪ ƲĬŹƲĬ ŷƃƪĬ ĞĬŹǀƪāŮ ǀƃ ǀŏĬ ŹĬǀǥƃƪŪ ǀŏāŹ āŹǫ ƃņ
ǀŏĬ ƃǀŏĬƪ ŹƃĥĬƲܜ ŕǀ ŕƲ ŕŹ ĥŕƪĬĞǀ ݌ǀƃǈĞŏ݋ ǥŕǀŏ ĬǤĬƪǫ ŹƃĥĬ ŕŹ ǀŏĬ ŹĬǀǥƃƪŪ ܴƪĬĞāŮŮ ǀŏāǀ ǀŏĬ ŹĬǀǥƃƪŪƲ
āƪĬ ƪĬǽŮĬǪŕǤĬ ĝǈǀ ǀŏāǀ ǀŏŕƲ ŕƲ Źƃǀ ŕŹĥŕĞāǀĬĥ ŕŹ ǀŏĬ ƧŮƃǀƲܵ āŹĥ ǤŕĞĬ ǤĬƪƲā ܴƪĬĞāŮŮ ǀŏāǀ ǀŏĬ āĝƲĬŹĞĬ ƃņ
āƪƪƃǥ ǀŕƧƲ ŕŹĥŕĞāǀĬƲ ǀŏāǀ ǀŏĬ ŇƪāƧŏƲ āƪĬ ǈŹĥŕƪĬĞǀĬĥܵܨ ǀŏĬ ƲāŷĬ ŕƲ Źƃǀ ǀƪǈĬ ņƃƪ āŹǫ ƃņ ǀŏĬ ƃǀŏĬƪ
ŹƃĥĬƲ ŕŹ ǀŏĬ ǥŏĬĬŮܣ �ǫ ĞƃŹǀƪāƲǀܝ ĝƃǀŏ ŕŹ ǀŏĬ ĞƃŷƧŮĬǀĬ ŹĬǀǥƃƪŪ āŹĥ ŕŹ ǀŏĬ ĞǫĞŮĬܝ ĬāĞŏ ŹƃĥĬ ŕƲ āƲ
ĞĬŹǀƪāŮ ǀƃ ǀŏĬ ŹĬǀǥƃƪŪ āƲ āŹǫ ƃǀŏĬƪ ŹƃĥĬܜ ŕŹ ǀŏĬ ņƃƪŷĬƪܝ ĬǤĬƪǫ ŹƃĥĬ ŕƲ ĥŕƪĬĞǀŮǫ ĞƃŹŹĬĞǀĬĥ ǀƃ
ĬǤĬƪǫ ƃǀŏĬƪ ŹƃĥĬܝ ǥŏŕŮĬ ŕŹ ǀŏĬ ŮāǀǀĬƪܝ ĬǤĬƪǫ ŹƃĥĬ ŕƲ ĥŕƪĬĞǀŮǫ ĞƃŹŹĬĞǀĬĥ ǀƃ ŧǈƲǀ ǀǥƃ ƃǀŏĬƪ ŹƃĥĬƲ
ĝĬƲŕĥĬƲ ŕǀƲĬŮņܝ ŕƲ Źƃǀ ŷƃƪĬ ǀŏāŹ ǀǥƃ ĞƃŹŹĬĞǀŕƃŹƲ ƪĬŷƃǤĬĥ ņƪƃŷ ņƃǈƪ ƃǀŏĬƪ ŹƃĥĬƲ ܴȉǤĬ ŹƃĥĬƲܝ
ŕǀƲĬŮņ ŕŹĞŮǈĥĬĥܵܝ Źƃǀ ŷƃƪĬ ǀŏāŹ ǀŏƪĬĬ ĞƃŹŹĬĞǀŕƃŹƲ ņƪƃŷ ƲŕǪ ƃǀŏĬƪ ŹƃĥĬƲܝ āŹĥ Ʋƃ ƃŹܣ GŕǤĬŹ ā
ŷƃƪĬ ƪĬāŮŕƲǀŕĞ ŹĬǀǥƃƪŪܝ ŕŹǀǈŕǀŕƃŹƲ āƪĬ Źƃǀ āƲ ĞŮĬāƪܝ āŹĥ ĥŕǻņĬƪĬŹǀ ŷĬāƲǈƪĬƲ ƃņ ĞĬŹǀƪāŮŕǀǫ ŷŕŇŏǀ
ŇŕǤĬ ĥŕǻņĬƪĬŹǀ ǤĬƪĥŕĞǀƲ ƃŹ ŏƃǥ ĞĬŹǀƪāŮ ā ŹƃĥĬ ŕƲ ǀƃ ā ŹĬǀǥƃƪŪܣ

ȌĬ ƧƃƲƲŕĝŮǫ ƲŕŷƧŮĬƲǀ ŷĬāƲǈƪĬ ŕƲ ǀŏāǀ ƃņ ĥĬŇƪĬĬ ĞĬŹǀƪāŮŕǀǫܝ ǥŏŕĞŏ ņƃƪ ĥŕƪĬĞǀĬĥ ŇƪāƧŏƲ ƲƧŮŕǀƲ
ŕŹǀƃ ǀǥƃܜ ǀŏĬ ŕŹĥĬŇƪĬĬ ĞĬŹǀƪāŮŕǀǫ ƃņ ā ŇŕǤĬŹ ŹƃĥĬ ŕƲ ǀŏĬ ŹǈŷĝĬƪ ƃņ ŹƃĥĬƲ ǀŏāǀ ŮŕŹŪ ǀƃ ǀŏāǀ ŹƃĥĬܝ

ڬڬ



¿āĝŮĬ ܜڬ ©ĬƲǈŮǀƲ ņƪƃŷ ǀŏĬ ƪĬŇƪĬƲƲŕƃŹ āŹāŮǫƲŕƲ ƃņ ƲŕŷǈŮāǀŕƃŹ ƃǈǀĞƃŷĬƲܣ

¦ƪĬĥŕĞǀƃƪ ĝ ±- ǀ ¦ƪܴ> |ǀ |ܵ kƃǥĬƪ ޞۃۇ ÆƧƧĬƪ ޞۃۇ

ܴUŹǀĬƪĞĬƧǀܵ گڳܣڱګ ڱڪܣڪ ګڬܣګڮڬ ګڪڪڪܣڪ> ڪڲܣڱګ ڪګܣڲګ
↵ ګڮܣګܽ ڮڪܣڪ ڰگܣګڭܽ ګڪڪڪܣڪ> ڪگܣګܽ ڬڭܣګܽ
✏ ڭڭܣڬܽ ڮڪܣڪ ڲګܣڬگܽ ګڪڪڪܣڪ> ڬڮܣڬܽ ڮڬܣڬܽ
� ڳګܣڪ ڪڪܣڪ ڳڱܣڬڲ ګڪڪڪܣڪ> ڲګܣڪ ڳګܣڪ
ĞŮƃƲĬŹĬƲƲ ڱڪܣگܽ ڲګܣڪ ڳگܣڲڬܽ ګڪڪڪܣڪ> ڬڮܣگܽ ڭڱܣڮܽ
ĝĬǀǥĬĬŹŹĬƲƲ ڪګܣڱܽ ڭڳܣڪ ڱڰܣڱܽ ګڪڪڪܣڪ> ګڳܣڲܽ ڲڬܣگܽ
ŕŹĥĬŇƪĬĬ ڳګܣڪ ڰګܣڪ ګڬܣګ ڭڬܣڪފ ڬګܣڪܽ ګگܣڪ
ƃǈǀĥĬŇƪĬĬ ڪڬܣڬ ڪڬܣڪ ڳڬܣګګ ګڪڪڪܣڪ> ڬڲܣګ ڳگܣڬ

ǥŏŕŮĬ ǀŏĬ ƃǈǀĥĬŇƪĬĬ ĞĬŹǀƪāŮŕǀǫ ƃņ ā ŹƃĥĬ ŕƲ ǀŏĬ ŹǈŷĝĬƪ ƃņ ŹƃĥĬƲ ǀŏĬ ŹƃĥĬ ŮŕŹŪƲ ǀƃܣ �ŹƃǀŏĬƪ
ĞƃŷŷƃŹŮǫ ǈƲĬĥ ŷĬāƲǈƪĬ ŕƲ ĞŮƃƲĬŹĬƲƲ ĞĬŹǀƪāŮŕǀǫܝ ǥŏŕĞŏ ŕƲ ā ŷĬāƲǈƪĬ ƃņ ǀŏĬ āǤĬƪāŇĬ ƲŏƃƪǀĬƲǀ Ƨāǀŏ
ŮĬŹŇǀŏ ņƪƃŷ ā ŹƃĥĬ ǀƃ ǀŏĬ ƃǀŏĬƪ ŹƃĥĬƲ ŕŹ ǀŏĬ ŹĬǀǥƃƪŪܨ ǀƃ ĝĬ ĬǪāĞǀܝ ǀŏĬ ĞŮƃƲĬŹĬƲƲ ĞĬŹǀƪāŮŕǀǫ ƃņ ā
ŇŕǤĬŹ ŹƃĥĬ ŕƲ ǀŏĬ ǀƃǀāŮ ŹǈŷĝĬƪ ƃņ ŹƃĥĬƲ ŕŹ ǀŏĬ ŹĬǀǥƃƪŪ ĥŕŷŕŹŕƲŏĬĥ ĝǫ ƃŹĬܝ āŮŮ ƃǤĬƪ ǀŏĬ Ʋǈŷ
ƃņ ǀŏĬ ŮĬŹŇǀŏƲ ƃņ ǀŏĬ ƲŏƃƪǀĬƲǀ ƧāǀŏƲ ņƪƃŷ ǀŏĬ ŇŕǤĬŹ ŹƃĥĬ ǀƃ ǀŏĬ ƃǀŏĬƪ ŹƃĥĬƲܣ � ǀŏŕƪĥ ƧƃƧǈŮāƪ
ŷĬāƲǈƪĬܝ āŹĥ ǀŏĬ ȉŹāŮ ƃŹĬ ǥĬ ŮƃƃŪ āǀܝ ŕƲ ǀŏāǀ ƃņ ĝĬǀǥĬĬŹŹĬƲƲ ĞĬŹǀƪāŮŕǀǫܣ ȌŕƲ ŷĬāƲǈƪĬ ŕŹĥŕĞāǀĬƲ
ņƃƪ ā ŇŕǤĬŹ ŹƃĥĬ ƃŹ ŏƃǥŷāŹǫ ƲŏƃƪǀĬƲǀ ƧāǀŏƲ ĝĬǀǥĬĬŹ ƧāŕƪƲ ƃņ ƃǀŏĬƪ ŹƃĥĬƲ ŕŹ ǀŏĬ ŹĬǀǥƃƪŪ ŕǀ
ƃĞĞǈƪƲܣ

ãĬ ƪāŹ āŇāŕŹ ڪڪڪگ ƲŕŷǈŮāǀŕƃŹƲ ǥŕǀŏ ĞƃŷŷǈŹŕǀŕĬƲ ƃņ ڪگ āŇĬŹǀƲ ǈƧĥāǀŕŹŇ Ǥŕā ܴ���ܵ ƃŹ ĥāǀā
ņƪƃŷ ā ǀǥƃ݀āƪŷĬĥ ĝāŹĥŕǀܝ ǀƪǫŕŹŇ ǀƃ ĥĬǀĬƪŷŕŹĬ ǀŏĬ ƲǈĞĞĬƲƲ ƪāǀĬƲ ƃņ ǀŏĬ ǀǥƃ āƪŷƲܣ ȌŕƲ ǀŕŷĬܝ
ĬāĞŏ ƲŕŷǈŮāǀŕƃŹ ƲǀāƪǀĬĥ ĝǫ ƲĬŮĬĞǀŕŹŇ

ܣګ ā ƲǈĞĞĬƲƲ ƪāǀĬ ƪګ s Uܴܝڪ ܵګ ņƃƪ ǀŏĬ ȉƪƲǀ āƪŷܨ
ܣڬ ā ƲǈĞĞĬƲƲ ƪāǀĬ ƪڬ s Uܴܝڪ ܵګ ņƃƪ ǀŏĬ ƲĬĞƃŹĥ āƪŷܨ
ܣڭ ņƃƪ ĬāĞŏ āŇĬŹǀ ŕܝ āŹ ↵ŕ ǤāŮǈĬܝ ǥŕǀŏ ↵ŕ s Uܴܝڪ ܨܵګ
ܣڮ ņƃƪ ĬāĞŏ āŇĬŹǀ ŕܝ āŹ ✏ŕ ǤāŮǈĬܝ ǥŕǀŏ ✏ŕ s Uܴܝڪ ܨܵګ
ܣگ ņƃƪ ĬāĞŏ āŇĬŹǀ ŕܝ ā �ŕ ǤāŮǈĬܝ ǥŕǀŏ �ŕ s Uܴܝڪ ܨܵڪڬ
ܣڰ ā ƪāŹĥƃŷ āĞĞĬƲƲ ŹĬǀǥƃƪŪ ņƃƪ ڪگ āŇĬŹǀƲܝ āŇāŕŹ ņƃƪŷāŮŕǵĬĥ āƲ ā ĥŕƪĬĞǀĬĥ -ƪĥƚƲܽ©ĭŹǫŕ
ŇƪāƧŏܝ ǥŕǀŏ ĞƃŹŹĬĞǀŕƃŹ ƧƪƃĝāĝŕŮŕǀǫ Ʋ s Uܴܝڪ ܣܵګ

-āĞŏ ƲŕŷǈŮāǀŕƃŹ ĞƃŹƲŕƲǀĬĥ āŇāŕŹ ƃņ ڪڪګ ǀŕŷĬ ƲǀĬƧƲܝ āǀ ĬāĞŏ ƃņ ǥŏŕĞŏ āŹ āŇĬŹǀ ĞŏƃƲĬ ǀƃ ƧŮāǫ ƃŹĬ
ƃņ ǀŏĬ ǀǥƃ āƪŷƲܝ ǀŏĬ ĞŏƃŕĞĬ āŮǥāǫƲ ĥĬǀĬƪŷŕŹĬĥ ƃŹ ǀŏĬ ĝāƲŕƲ ƃņ ǀŏĬ ƧƪƃƧƃƪǀŕƃŹāŮ ĞŏƃŕĞĬ ƪǈŮĬܝ
ǥŏŕĞŏ ĞāŷĬ ƃǈǀ ƃŹ ǀƃƧ ŕŹ ƃǈƪ ƧƪĬǤŕƃǈƲ ƲŕŷǈŮāǀŕƃŹƲܣ

UŹ ĬāĞŏ ƲŕŷǈŮāǀŕƃŹܝ ǥĬ ƪĬŇŕƲǀĬƪĬĥܝ ņƃƪ āŮŮ āŇĬŹǀƲ ŕܝ ǀŏĬŕƪ ↵ŕܝ ✏ŕܝ āŹĥ �ŕ ǤāŮǈĬƲܝ ǀŏĬŕƪ ŕŹ݀ āŹĥ
ƃǈǀĥĬŇƪĬĬ ĞĬŹǀƪāŮŕǀǫܝ ǀŏĬŕƪ ĞŮƃƲĬŹĬƲƲ āŹĥ ĝĬǀǥĬĬŹŹĬƲƲ ĞĬŹǀƪāŮŕǀǫܝ āŹĥ ȉŹāŮŮǫܝ ǀŏĬŕƪ ǀƃǀāŮ ƲĞƃƪĬ
ƃǤĬƪ ǀŏĬ ڪڪګ ǀŕŷĬ ƲǀĬƧƲܝ ǀŏāǀ ŕƲܝ ǀŏĬ Ʋǈŷ ƃņ ǀŏĬ -ǈĞŮŕĥĬāŹ ĥŕƲǀāŹĞĬƲ ņƪƃŷ ⌧ ފ hƪܝګ ƪڬiŷĬāƲǈƪĬĥ
āǀ ĬāĞŏ ǀŕŷĬ ƲǀĬƧܣ

ȌĬƲĬ ƲĞƃƪĬƲ ŇāǤĬ ǈƲ ڪڪڪܝگڬ ĥāǀā ƧƃŕŹǀƲ ڪگܴ āŇĬŹǀƲ ⇥ ڪڪڪگ ƲŕŷǈŮāǀŕƃŹƲܵܝ ǥŏŕĞŏ ƲĬƪǤĬĥ āƲ
ǀŏĬ ƪĬƲƧƃŹƲĬ ǤāƪŕāĝŮĬ ņƃƪ ā ƪĬŇƪĬƲƲŕƃŹ āŹāŮǫƲŕƲ ǥŕǀŏ āŇĬŹǀƲݎ ↵ŕܝ ✏ŕܝ āŹĥ �ŕ ǤāŮǈĬƲ āƲ ǥĬŮŮ āƲ ǀŏĬŕƪ
ǤāƪŕƃǈƲ ĞĬŹǀƪāŮŕǀǫ ŕŹĥŕĞĬƲ āƲ ƧƪĬĥŕĞǀƃƪ ǤāƪŕāĝŮĬƲܣ ȌŕƲ ǫŕĬŮĥĬĥ ǀŏĬ ƃǈǀĞƃŷĬƲ ƲŏƃǥŹ ŕŹ ¿āĝŮĬ ܣڬ

ãĬ ƲĬĬ ǀŏāǀ ƧĬƪ݀āŇĬŹǀ ↵ āŹĥ ✏ ǤāŮǈĬƲ ƲǀŕŮŮ ŏāǤĬ ā ŏŕŇŏŮǫ ƲŕŇŹŕȉĞāŹǀ ŹĬŇāǀŕǤĬ ŕŷƧāĞǀ ƃŹ
ƲĞƃƪĬƲܝ āŹĥ ŏĬŹĞĬ ā ŏŕŇŏŮǫ ƲŕŇŹŕȉĞāŹǀ ƧƃƲŕǀŕǤĬ ŕŷƧāĞǀ ƃŹ āĞĞǈƪāĞǫܝ āŮĝĬŕǀ ǀŏāǀ ǀŏĬŕƪ ĬǻņĬĞǀ ƲŕǵĬƲ
āƪĬ ƲŷāŮŮĬƪ ǀŏāŹ ǀŏĬ ĞƃƪƪĬƲƧƃŹĥŕŹŇ ƧƃƧǈŮāǀŕƃŹ݀ŮĬǤĬŮ ƧāƪāŷĬǀĬƪƲ ǀāŪĬŹ ŕŹǀƃ āĞĞƃǈŹǀ ŕŹ ǀŏĬ
ƧƪĬǤŕƃǈƲ āŹāŮǫƲĬƲܣ FǈƪǀŏĬƪŷƃƪĬܝ ǀŏĬ ƧĬƪ݀āŇĬŹǀ � ǤāŮǈĬƲ ŏāǤĬ ā ŏŕŇŏŮǫ ƲŕŇŹŕȉĞāŹǀ ƧƃƲŕǀŕǤĬ ĬǻņĬĞǀ
ƃŹ ƲĞƃƪĬƲܝ ŧǈƲǀ ŮŕŪĬ ǀŏĬ ƧƃƧǈŮāǀŕƃŹ݀ŮĬǤĬŮ �݀ǤāŮǈĬƲ ǥĬƪĬ ƲĬĬŹ ǀƃ ŏāǤĬܣ uƃƪĬ ŕŹǀĬƪĬƲǀŕŹŇŮǫܝ ǥŏŕŮĬ
āǀ ǀŏĬ ƧƃƧǈŮāǀŕƃŹ ŮĬǤĬŮ ǀŏĬ ŹĬǀǥƃƪŪ ĬǻņĬĞǀƲ ǥĬƪĬ ƲƃŷĬǥŏāǀ ǈŹĬǪĞŕǀŕŹŇܝ ŏĬƪĬ ǥĬ ƲĬĬ ǀŏāǀܝ ȉƪƲǀܝ

ڭڬ



āƧāƪǀ ņƪƃŷ ŕŹĥĬŇƪĬĬ ĞĬŹǀƪāŮŕǀǫܝ āŮŮ ĞĬŹǀƪāŮŕǀǫ ŕŹĥŕĞĬƲ ŏāĥ ā ŏŕŇŏŮǫ ƲŕŇŹŕȉĞāŹǀ ŕŷƧāĞǀ ƃŹ ƲĞƃƪĬƲܝ
āŹĥ ƲĬĞƃŹĥܝ ĞŮƃƲĬŹĬƲƲ āŹĥ ĝĬǀǥĬĬŹŹĬƲƲ ĞĬŹǀƪāŮŕǀǫ āĞǀǈāŮŮǫ ŏāĥ ĝǫ ņāƪ ǀŏĬ ĝŕŇŇĬƲǀ ŕŷƧāĞǀ ƃņ
āŮŮ ǀŏĬ ƧƪĬĥŕĞǀƃƪƲܣ �Ʋ ņƃƪ ŕŹĥĬŇƪĬĬ ĞĬŹǀƪāŮŕǀǫܝ ŕǀ ŕƲ ƧĬƪŏāƧƲ Źƃǀ ǀƃƃ ƲǈƪƧƪŕƲŕŹŇ ǀŏāǀ ŏƃǥŷāŹǫ
ĞƃŷŷǈŹŕǀǫ ŷĬŷĝĬƪƲ ŏāǤĬ āĞĞĬƲƲ ǀƃ ǫƃǈƪ ĝĬŮŕĬņ ƲǀāǀĬ ŏāƲ Źƃ ƪĬŮŕāĝŮĬ ĬǻņĬĞǀ ƃŹ ǫƃǈƪ āĞĞǈƪāĞǫܣ �ǫ
ĞƃŹǀƪāƲǀܝ ǀŏĬ ŹǈŷĝĬƪ ƃņ ĞƃŷŷǈŹŕǀǫŷĬŷĝĬƪƲǥŏƃƲĬ ĝĬŮŕĬņ ƲǀāǀĬƲ ǫƃǈ ŏāǤĬ āĞĞĬƲƲ ǀƃǥƃǈŮĥ ƲĬĬŷ
ǀƃ ŷāǀǀĬƪ ǀƃ ǫƃǈƪ āĞĞǈƪāĞǫܝ āŹĥ ŕŹĥĬĬĥ ƃǈǀĥĬŇƪĬĬ ĞĬŹǀƪāŮŕǀǫ ĥƃĬƲ ŏāǤĬ ā ƲŕŇŹŕȉĞāŹǀ ŕŷƧāĞǀܣ
wƃŹĬǀŏĬŮĬƲƲܝ ǀŏĬ ĥŕƪĬĞǀŕƃŹ ƃņ ǀŏĬ ĬǻņĬĞǀ ŕƲ āǀ ȉƪƲǀ ƧǈǵǵŮŕŹŇܜ ƃǈǀĥĬŇƪĬĬ ĞĬŹǀƪāŮŕǀǫ āƧƧĬāƪƲ ǀƃ
ƧƃƲŕǀŕǤĬŮǫ āǻņĬĞǀ ƲĞƃƪĬܝ āŹĥ ŏĬŹĞĬ ǀƃ ŹĬŇāǀŕǤĬŮǫ āǻņĬĞǀ āĞĞǈƪāĞǫܣ �ǀ ǀŏĬ ƧƃƧǈŮāǀŕƃŹ ŮĬǤĬŮܝ ŷƃƪĬ
ĥĬŹƲĬŮǫ ĞƃŹŹĬĞǀĬĥ āĞĞĬƲƲ ŹĬǀǥƃƪŪ ǀĬŹĥĬĥ ǀƃ ŕŷƧƪƃǤĬ āĞĞǈƪāĞǫܣ wƃǥ ǥĬ ƲĬĬŷ ǀƃ ȉŹĥ ǀŏĬ
ƃƧƧƃƲŕǀĬ āǀ ǀŏĬ ŕŹĥŕǤŕĥǈāŮ ŮĬǤĬŮܣ

ȌĬŷǫƲǀĬƪǫ ŕƲ ƪĬƲƃŮǤĬĥ ĝǫ ŮƃƃŪŕŹŇ āǀ ƲŷāŮŮĬƪ ƪĬŇƪĬƲƲŕƃŹŷƃĥĬŮƲܣ ãŏĬŹ ǥĬ ƪĬŷƃǤĬ ņƪƃŷ
ǀŏĬ āĝƃǤĬ ŷƃĥĬŮ āƲ ƧƪĬĥŕĞǀƃƪƲ āŮŮ ĞĬŹǀƪāŮŕǀǫ ŕŹĥŕĞĬƲ ĬǪĞĬƧǀ ƃǈǀĥĬŇƪĬĬ ĞĬŹǀƪāŮŕǀǫܝ ǀŏĬ ŮāǀǀĬƪ ŕƲ
āŇāŕŹ ŏŕŇŏŮǫ ƲŕŇŹŕȉĞāŹǀ ĝǈǀ Źƃǥ ĥƃĬƲ ŕŷƧāĞǀ ƲĞƃƪĬ ŹĬŇāǀŕǤĬŮǫܝ ŕŹ ŮŕŹĬ ǥŕǀŏ ǥŏāǀ ƃŹĬ ǥƃǈŮĥ
ĬǪƧĬĞǀ ܴĝ ފ ܝګڳܣڪܽ ǀ ފ ܝڳڱܣڪڬܽ Ƨ < ܣܵګڪڪڪܣڪ Uņܝ ŏƃǥĬǤĬƪܝ ǥĬ āĥĥ ǀƃ ǀŏŕƲ ƲŷāŮŮĬƪ ŷƃĥĬŮ ĞŮƃƲĬŹĬƲƲ
ĞĬŹǀƪāŮŕǀǫ āŹĥ ŕŹ ƧāƪǀŕĞǈŮāƪ āŮƲƃ ǀŏĬ ŕŹǀĬƪāĞǀŕƃŹ ĝĬǀǥĬĬŹ ƃǈǀĥĬŇƪĬĬ ĞĬŹǀƪāŮŕǀǫ āŹĥ ĞŮƃƲĬŹĬƲƲ
ĞĬŹǀƪāŮŕǀǫܝǥĬ ȉŹĥ ǀŏāǀ āŮŮ ƧƪĬĥŕĞǀƃƪƲ āƲǥĬŮŮ āƲ ǀŏĬ ŕŹǀĬƪāĞǀŕƃŹ ǀĬƪŷ ܴĝ ފ ܝڮڱܣڪ ǀ ފ ܝڬڱܣڬ Ƨ < ܵګڪܣڪ
āƪĬ ƲŕŇŹŕȉĞāŹǀ ĝǈǀ Źƃǥ ǀŏĬ ĞƃĬǻȉĞŕĬŹǀ ƃņ ƃǈǀĥĬŇƪĬĬ ĞĬŹǀƪāŮŕǀǫ ŕƲ āŇāŕŹ ƧƃƲŕǀŕǤĬ ܴĝ ފ ܝڳڱܣګ ǀ ފ ܝگڭܣگ
Ƨ < ܣܵګڪڪڪܣڪ ȌŕƲ ŕŹĥŕĞāǀĬƲ ǀŏāǀ ĝĬŕŹŇ ǥĬŮŮ݀ĞƃŹŹĬĞǀĬĥ ĥƃĬƲ ŏĬŮƧ ǀƃ ŕŷƧƪƃǤĬ ƃŹĬݎƲ āĞĞǈƪāĞǫܝ ĝǈǀ
ŇŕǤĬŹ ǀŏāǀ ƃŹĬ ŕƲ ǥĬŮŮ݇ĞƃŹŹĬĞǀĬĥܝ ŕǀ ŕƲ ĝĬǀǀĬƪ ǀƃ ŏāǤĬ āĞĞĬƲƲ ǀƃ ņĬǥĬƪ ņĬŮŮƃǥ āŇĬŹǀƲܣ

ڱ �ƃŹĞŮǈƲŕƃŹ
UŹ ǀŏŕƲ ƧāƧĬƪܝ ǥĬ ŮƃƃŪĬĥ āǀ ā ǤĬƪƲŕƃŹ ƃņ ǀŏĬ ��ŷƃĥĬŮ ņƪƃŷ ǀŏĬ ƧĬƪƲƧĬĞǀŕǤĬ ƃņ ŹĬǀǥƃƪŪ ĬƧŕƲǀĬ݀
ŷƃŮƃŇǫܣ ãŏŕŮĬ ĥǫŹāŷŕĞ ŕŷƧāĞǀ ŹĬǀǥƃƪŪƲ ŏāĥ ܴŕŷƧŮŕĞŕǀŮǫܵ ĝĬĬŹ Ƨāƪǀ ƃņ ǀŏĬ ��ŷƃĥĬŮ ņƪƃŷ ǀŏĬ
ǤĬƪǫ ȉƪƲǀ Ʋǀāƪǀܝ ǀŏĬ ƲāŷĬ ŕƲ Źƃǀ ǀƪǈĬ ņƃƪ ǀŏĬ ŪŕŹĥ ƃņ ƲǀāǀŕĞ āĞĞĬƲƲ ŹĬǀǥƃƪŪƲ ǀŏāǀ āƪĬ ĞĬŹǀƪāŮ ǀƃ
ŷǈĞŏ ƪĬĞĬŹǀ ǥƃƪŪ ŕŹ ŹĬǀǥƃƪŪ ĬƧŕƲǀĬŷƃŮƃŇǫܣ Ȍāǀ ĞƃǈŮĥ ĝĬ ƪĬŇāƪĥĬĥ āƲ ā ƲŏƃƪǀĞƃŷŕŹŇܝ ŇŕǤĬŹ
ǀŏāǀ ŕǀ ŕƲ ǈŹƪĬāŮŕƲǀŕĞ ǀƃ ƲǈƧƧƃƲĬ ǀŏāǀ ǀŏĬƪĬ āƪĬ Źƃ ĞƃŹƲǀƪāŕŹǀƲ ƃŹ ǀŏĬ āĞĞĬƲƲ āŇĬŹǀƲ ŏāǤĬ ǀƃ ǀŏĬ
ĝĬŮŕĬņ ƲǀāǀĬƲ ƃņ ƃǀŏĬƪ āŇĬŹǀƲܣ ȌŕƲ ŷƃǀŕǤāǀĬĥ ǈƲ ǀƃ āĥĥ ƲǀāǀŕĞ āĞĞĬƲƲ ŹĬǀǥƃƪŪƲ āƲ ā ŹĬǥ ŮāǫĬƪ ǀƃ
ǀŏĬ ��ŷƃĥĬŮܣ

ãĬ ņƃĞǈƲĬĥ ƃŹ ā ǤĬƪƲŕƃŹ ƃņ ǀŏĬ �� ŷƃĥĬŮ ǀŏāǀ ņĬāǀǈƪĬƲ āŇĬŹǀƲ ǥŏŕĞŏ ǈƧĥāǀĬ ƃŹ ǥƃƪŮĥŮǫ
ĬǤŕĥĬŹĞĬ Ǥŕā ā �āƪŹāƧŕāŹ � ƪǈŮĬܣ ȌŕƲ ŷƃĥĬŮ āŮŮƃǥĬĥ ǈƲ ǀƃ Ʋǀǈĥǫ ǀŏĬ ĝāŹĥŕǀ ƧƪƃĝŮĬŷƲ ǀŏāǀ
ƃĞĞǈƧǫ ĞĬŹǀĬƪ ƲǀāŇĬ ŕŹ óƃŮŮŷāŹݎƲ ŕŹǽŮǈĬŹǀŕāŮ ǥƃƪŪ ƃŹ ŹĬǀǥƃƪŪ ĬƧŕƲǀĬŷƃŮƃŇǫܣ ãĬǥĬƪĬ ĬƲƧĬĞŕāŮŮǫ
ŕŹǀĬƪĬƲǀĬĥ ŕŹǥŏĬǀŏĬƪ ǀŏĬ ƲǈƪƧƪŕƲŕŹŇ ĬǻņĬĞǀ ǀŏāǀ óƃŮŮŷāŹ ƪĬƧƃƪǀĬĥ ņƃƪ�āǫĬƲŕāŹ āŇĬŹǀƲ ƃƪŇāŹŕǵĬĥ
ŕŹ āŹ āĞĞĬƲƲ ŹĬǀǥƃƪŪܼǀŏĬ ȉŹĥŕŹŇ ǀŏāǀ ĝĬǀǀĬƪ ĞƃŹŹĬĞǀĬĥ ŹĬǀǥƃƪŪƲ ŷāǫ ƲƃŷĬǀŕŷĬƲ ŮĬāĥ ǀƃ
ǥƃƪƲĬ ĬƧŕƲǀĬŷŕĞ ƃǈǀĞƃŷĬƲܼŏāƲ āŹ āŹāŮƃŇǈĬ ŕŹ ��ŷƃĥĬŮƲ ņĬāǀǈƪŕŹŇ ƲƃĞŕāŮ �āƪŹāƧŕāŹ āŇĬŹǀƲܣ

ãĬ ĥŕĥ ȉŹĥ ŹĬǀǥƃƪŪ ĬǻņĬĞǀƲܝ ĝƃǀŏ āǀ ā ĞƃŷŷǈŹŕǀǫ ŮĬǤĬŮ āŹĥ āǀ āŹ ŕŹĥŕǤŕĥǈāŮ ŮĬǤĬŮܣ �Ʋ ǀƃ
ǀŏĬ ņƃƪŷĬƪܝ ǥĬ ņƃǈŹĥ ǀŏāǀ ǀŏĬ āĞĞǈƪāĞǫ ƃņ ĞƃŷŷǈŹŕǀŕĬƲ āƲ ā ǥŏƃŮĬ ǀĬŹĥƲ ǀƃ ĝĬ āǻņĬĞǀĬĥ ĝǫ ǀŏĬ
ĥĬŹƲŕǀǫ ƃņ ǀŏĬŕƪ āĞĞĬƲƲ ŹĬǀǥƃƪŪܣ �Ʋ ǀƃ ǀŏĬ ŮāǀǀĬƪܝ ǥĬ ņƃǈŹĥ ǀŏāǀ ǀŏĬ āĞĞǈƪāĞǫ ƃņ āŇĬŹǀƲ ĞāŹ
ĝĬ āǻņĬĞǀĬĥ ĝǫ ǀŏĬŕƪ ƧŮāĞĬ ŕŹ āŹ āĞĞĬƲƲ ŹĬǀǥƃƪŪܝ ŹƃǀāĝŮǫ ǀŏĬŕƪ ĞĬŹǀƪāŮŕǀǫ ܴŏƃǥ ǥĬŮŮ݀ĞƃŹŹĬĞǀĬĥ
ǀŏĬǫ āƪĬܵܣ �ǈǀ ǀŏĬ ĬǻņĬĞǀƲ ǥĬƪĬ ŕŹ ǀŏĬ ĥŕƪĬĞǀŕƃŹ ǀŏāǀ ŕƲ ŷƃƪĬ ŕŹ ŮŕŹĬ ǥŕǀŏ ĬǪƧĬĞǀāǀŕƃŹƲܜ ŇƪĬāǀĬƪ
ĞƃŹŹĬĞǀŕǤŕǀǫܝ ĝƃǀŏ āǀ ǀŏĬ ĞƃŷŷǈŹŕǀǫ ŮĬǤĬŮ āŹĥ āǀ ǀŏĬ ŕŹĥŕǤŕĥǈāŮ ŮĬǤĬŮܝ ǀĬŹĥĬĥ ǀƃ ĝĬ ĝĬŹĬȉĞŕāŮ ǀƃ
āĞĞǈƪāĞǫܣ

ãŏǫ ĥŕĥ ǥĬ ņāŕŮ ǀƃ ƪĬƧŮŕĞāǀĬ óƃŮŮŷāŹݎƲ ȉŹĥŕŹŇ ŕŹ ƃǈƪ ŷƃĥĬŮܤ FŕƪƲǀܝ āƲ ǥĬ Ʋāŕĥܝ ƃǀŏĬƪƲ
ĥŕƲĞƃǤĬƪĬĥ ǀŏāǀ ǀŏĬ ņƃǈŹĥ ĬǻņĬĞǀ ǥāƲ Źƃǀ ƪƃĝǈƲǀ ǀƃ ĝĬŇŕŹ ǥŕǀŏܨ ĬǤĬŹ ŕŹ óƃŮŮŷāŹݎƲ ƃǥŹŷƃĥĬŮܝ
ŕǀ ƃĞĞǈƪƲ ƃŹŮǫ ǈŹĥĬƪ ǤĬƪǫ ƲƧĬĞŕāŮ ĞŕƪĞǈŷƲǀāŹĞĬƲܝ ĞŕƪĞǈŷƲǀāŹĞĬƲ ǥŏŕĞŏܝ ņƃƪ ŷƃƲǀ ƧƪāĞǀŕĞāŮ
ƧǈƪƧƃƲĬƲܝ āƪĬ ƃņ ŮŕŷŕǀĬĥ ŕŹǀĬƪĬƲǀ āǀ ĝĬƲǀܣ �ǈǀ ƲĬĞƃŹĥܝ ŕņ ǥĬ ŮƃƃŪ āǀ óƃŮŮŷāŹݎƲ ĬǪƧŮāŹāǀŕƃŹ ƃņ
ŏŕƲ ȉŹĥŕŹŇܼāŇĬŹǀƲ ǥŏƃƲĬ ĝĬŮŕĬņ ƲǀāǀĬƲ āƪĬ ݌ƃǻņ݋ ŏāǤĬܝ ŕŹ ƲƧāƪƲĬƪ ŹĬǀǥƃƪŪƲܝ ā ŮƃǥĬƪ ĞŏāŹĞĬ ƃņ

ڮڬ



ŹĬŇāǀŕǤĬŮǫ āǻņĬĞǀŕŹŇ āŇĬŹǀƲ ǥŏƃƲĬ ĝĬŮŕĬņ ƲǀāǀĬƲ āƪĬ ĞŮƃƲĬƪ ǀƃ ǀŏĬ ǀƪǈǀŏܼǀŏĬŹ ǥĬ ƪĬāŮŕǵĬ ǀŏāǀ
ǀŏĬ ĥǫŹāŷŕĞ ŕŷƧāĞǀ ŹĬǀǥƃƪŪƲ ǀŏāǀ ǥĬƪĬ āŮŮ āŮƃŹŇ ŕŷƧŮŕĞŕǀ ŕŹ ǀŏĬ ��ŷƃĥĬŮ ƧƪƃǤŕĥĬ ā ƲŕŷŕŮāƪ
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ŹāǀŕƃŹāŮ fƃǈƪŹāŮ ƃņuƃĥĬƪŹ ¦ŏǫƲŕĞƲ �ܝ ܝڶڲ ܣڳڬڪګܽګڬڪګ
FƪĬǫܝ ܣ% ޺ µĬƶĬŮŧāܝ ܣ% ܣܵڲګڪڬܴ ãŏāǀ ŕƲ ǀŏĬ ĬƧŕƲǀĬŷŕĞ ņǈŹĞǀŕƃŹ ƃņ ŏŕŇŏŮǫ ŕĥĬāŮŕǵĬĥ āŇĬŹǀ݀ĝāƲĬĥ

ŷƃĥĬŮƲ ƃņ ƲĞŕĬŹǀŕȉĞ ŕŹƩǈŕƪǫܤ ¦ŏŕŮƃƲƃƧŏǫ ƃņ ǀŏĬ ±ƃĞŕāŮ ±ĞŕĬŹĞĬƲܝ ܝڹڵ ܣڭڭڮܽڱڪڮ
FƪĬǫܝ ܣ% ޺ µĬƶĬŮŧāܝ ܣ% ܣܵڪڬڪڬܴ ©ƃĝǈƲǀŹĬƲƲ āŹĥ ŕĥĬāŮŕǵāǀŕƃŹƲ ŕŹ āŇĬŹǀ݀ĝāƲĬĥŷƃĥĬŮƲ ƃņ ƲĞŕĬŹǀŕȉĞ

ŕŹǀĬƪāĞǀŕƃŹܣ �ƪŕǀŕƲŏ fƃǈƪŹāŮ ņƃƪ ǀŏĬ ¦ŏŕŮƃƲƃƧŏǫ ƃņ ±ĞŕĬŹĞĬܝ ܝڲڸ ܣڱڭڮګܽګګڮګ
FƪŕĞŪĬƪܝ ܣ- ܣܵڳګڪڬܴ hŹƃǥŕŹŇ ņǈŮŮ ǥĬŮŮ ņƪƃŷ ǀĬƲǀŕŷƃŹǫܤ -ƧŕƲǀĬŷĬܝ ܝڷڲ ܣڮڲڭܽڳڰڭ
FƪŕĬĥŪŕŹܝ wܣ ܝܣ- ¦ƪƃƲŪǈƪŹŕŪƃǤܝ ܣ� âܝܣ ¿ĬŷƧƃܝ ܝܣ© ޺ ¦āƪƲĬŇƃǤܝ ܣ± ܣ- ܣܵڰګڪڬܴ wĬǀǥƃƪŪ ƲĞŕĬŹĞĬ ƃŹ

ĝĬŮŕĬņ ƲǫƲǀĬŷ ĥǫŹāŷŕĞƲ ǈŹĥĬƪ ŮƃŇŕĞ ĞƃŹƲǀƪāŕŹǀƲܣ ±ĞŕĬŹĞĬܝ ܝڵڶڴ ܣڰڬڭܽګڬڭ
GƃŮĥŷāŹܝ ܣ� Uܣ ܣܵڳڳڳګܴ hŹƃǥŮĬĥŇĬ ŕŹ ā ƲƃĞŕāŮ ǥƃƪŮĥܣ �Ǫņƃƪĥܜ �Ǫņƃƪĥ ÆŹŕǤĬƪƲŕǀǫ ¦ƪĬƲƲܣ
GƃŮǈĝܝ �ܣ ޺ fāĞŪƲƃŹܝuܣ�ܣ ܣܵڪګڪڬܴ wāŜǤĬ ŮĬāƪŹŕŹŇ ŕŹ ƲƃĞŕāŮ ŹĬǀǥƃƪŪƲ āŹĥ ǀŏĬ ǥŕƲĥƃŷ ƃņ

ĞƪƃǥĥƲܣ �ŷĬƪŕĞāŹ -ĞƃŹƃŷŕĞ fƃǈƪŹāŮܣ uŕĞƪƃĬĞƃŹƃŷŕĞƲܝ ܝڳ ܣڳڮګ݀ڬګګ
Gƪŕŷܝ ܝܣ¦ ±ŕŹŇĬƪܝ ܣ% fܝܣ ©ĬāĥĬܝ �ܝܣ ޺ FŕƲŏĬƪܝ ܣ± ܣܵگګڪڬܴ GĬƪŷƲܝŇĬŹĬƲܝ āŹĥŷĬŷĬƲܜ FǈŹĞǀŕƃŹāŹĥ

ȉǀŹĬƲƲ ĥǫŹāŷŕĞƲ ƃŹ ŕŹņƃƪŷāǀŕƃŹ ŹĬǀǥƃƪŪƲܣ ¦ŏŕŮƃƲƃƧŏǫ ƃņ ±ĞŕĬŹĞĬܝ ܝڳڹ ܣڭڮڬ݀ڳګڬ
OāŏŹܝ Æܝܣ OāŹƲĬŹܝ fܣ Æܝܣ ޺ �ŮƲƲƃŹܝ ܣ- fܣ ܣܵڪڬڪڬܴ ¿ƪǈǀŏ ǀƪāĞŪŕŹŇ ƧĬƪņƃƪŷāŹĞĬ ƃņ ƲƃĞŕāŮ ŹĬǀ݀

ǥƃƪŪƲܜ Oƃǥ ĞƃŹŹĬĞǀŕǤŕǀǫ āŹĥ ĞŮǈƲǀĬƪŕŹŇ ĞāŹ ŷāŪĬ ŇƪƃǈƧƲ ŮĬƲƲ ĞƃŷƧĬǀĬŹǀܣ ±ǫŹǀŏĬƲĬܝ
ܝڸںڲ ܣګڮگګܽګګگګ

OĬŇāƪǀǫܝ ܣ¦ ܝãĬĥŕŹ޺ ܣ- ܣܵڰګڪڬܴ ȌĬ OĬŇƲĬŮŷāŹŹܽhƪāǈƲĬ ĥǫŹāŷŕĞƲ ņƃƪ ĬƩǈāŮŮǫ ƲƧāĞĬĥ āŇĬŹǀƲܣ
fƃǈƪŹāŮ ƃņ %ŕǺņĬƪĬŹĞĬ -ƩǈāǀŕƃŹƲ āŹĥ �ƧƧŮŕĞāǀŕƃŹƲܝ ܝڳڳ ܣگڮڰګܽګڬڰګ

OĬŇƲĬŮŷāŹŹܝ ܣ© ܣܵڮڪڪڬܴ �ƧŕŹŕƃŹ ĥǫŹāŷŕĞƲܜ UŹƲŕŇŏǀƲ ĝǫ ƪāĥŕĞāŮŮǫ ƲŕŷƧŮŕņǫŕŹŇ ŷƃĥĬŮƲܣ UŹ
ܣ% GŕŮŮŕĬƲ ܴĬĥܵܣ kāǥƲ āŹĥŷƃĥĬŮƲ ŕŹ ƲĞŕĬŹĞĬ ܴƧƧܣ ܣܵڮڮܽڳګ kƃŹĥƃŹܜ hŕŹŇݎƲ �ƃŮŮĬŇĬ ¦ǈĝŮŕĞāǀŕƃŹƲܣ

OĬŇƲĬŮŷāŹŹܝ ܣ© ܣܵڪڬڪڬܴ ¦ƃŮāƪŕǵāǀŕƃŹ āŹĥ ƪāĥŕĞāŮŕǵāǀŕƃŹ ŕŹ ǀŏĬ ĝƃǈŹĥĬĥ ĞƃŹȉĥĬŹĞĬ ŷƃĥĬŮܜ �
ĞƃŷƧǈǀĬƪ݀āŕĥĬĥ ƲƧĬĞǈŮāǀŕƃŹܣ UŹ âܣ �ǈƲŪĬŹƲܝ ܣ© �ƃƪǀĬŹܝ ޺ �ܣ ±ŹŕŧĥĬƪƲ ܴĬĥƲܵܣ �ĥǤāŹĞĬƲ ŕŹ
ǀŏĬ ƲƃĞŕƃŮƃŇǫ ƃņ ǀƪǈƲǀ āŹĥ ĞƃƃƧĬƪāǀŕƃŹܣ ȍĬƃƪǫܤ ĬǪƧĬƪŕŷĬŹǀܤ āŹĥ ȊĬŮĥ ƲǀǈĥŕĬƲ ܴƧƧܣ ܣܵڰڬڬܽڱڳګ �ĬƪŮŕŹܜ
%Ĭ GƪǈǫǀĬƪܣ

OĬŇƲĬŮŷāŹŹܝ ܝܣ© hƎŹŕŇܝ ܝܣ± hǈƪǵܝ ܝܣ± wŕĬŷāŹŹܝ �ܝܣ ޺ ©āŷĝāǈܝ fܣ ܣܵگګڪڬܴ �ƧǀŕŷāŮ ƃƧŕŹŕƃŹ

ڰڬ



ĞƃŹǀƪƃŮܜ ȌĬ ĞāŷƧāŕŇŹ ƧƪƃĝŮĬŷܣ fƃǈƪŹāŮ ƃņ �ƪǀŕȊĞŕāŮ ±ƃĞŕĬǀŕĬƲ āŹĥ ±ƃĞŕāŮ ±ŕŷǈŮāǀŕƃŹܝ ܝڹڲ
http://jasss.soc.surrey.ac.uk/18/3/18.htmlܣ

OĬŇƲĬŮŷāŹŹܝ ܣ© ޺ hƪāǈƲĬܝ Æܣ ܣܵڬڪڪڬܴ �ƧŕŹŕƃŹ ĥǫŹāŷŕĞƲ āŹĥ ĝƃǈŹĥĬĥ ĞƃŹȉĥĬŹĞĬܜ uƃĥĬŮƲܝ
āŹāŮǫƲŕƲܝ āŹĥ ƲŕŷǈŮāǀŕƃŹƲܣ fƃǈƪŹāŮ ƃņ �ƪǀŕȊĞŕāŮ ±ƃĞŕĬǀŕĬƲ āŹĥ ±ƃĞŕāŮ ±ŕŷǈŮāǀŕƃŹܝ ܝڶ http://
jasss.soc.surrey.ac.uk/5/3/2.htmlܣ

OĬŇƲĬŮŷāŹŹܝ ܣ© ޺ hƪāǈƲĬܝ Æܣ ܣܵگڪڪڬܴ �ƧŕŹŕƃŹ ĥǫŹāŷŕĞƲ ĥƪŕǤĬŹ ĝǫ ǤāƪŕƃǈƲ ǥāǫƲ ƃņ āǤĬƪāŇŕŹŇܣ
�ƃŷƧǈǀāǀŕƃŹāŮ -ĞƃŹƃŷŕĞƲܝ ܝڶڳ ܣگڪڮܽګڲڭ

OĬŇƲĬŮŷāŹŹܝ ܣ© ޺ hƪāǈƲĬܝ Æܣ ܣܵڰڪڪڬܴ ¿ƪǈǀŏ āŹĥ ĞƃŇŹŕǀŕǤĬ ĥŕǤŕƲŕƃŹ ƃņ Ůāĝƃƪܜ FŕƪƲǀ ƲǀĬƧƲ ǀƃ݀
ǥāƪĥƲ ā ĞƃŷƧǈǀĬƪ āŕĥĬĥ ƲƃĞŕāŮ ĬƧŕƲǀĬŷƃŮƃŇǫܣ fƃǈƪŹāŮ ƃņ �ƪǀŕȊĞŕāŮ ±ƃĞŕĬǀŕĬƲ āŹĥ ±ƃĞŕāŮ ±ŕŷǈŮā݇
ǀŕƃŹܝ ܝں http://jasss.soc.surrey.ac.uk/9/3/10.htmlܣ

OĬŇƲĬŮŷāŹŹܝ ܣ© ޺ hƪāǈƲĬܝ Æܣ ܣܵڳڪڪڬܴ %ĬŮŕĝĬƪāǀŕǤĬ ĬǪĞŏāŹŇĬܝ ǀƪǈǀŏܝ āŹĥ ĞƃŇŹŕǀŕǤĬ ĥŕǤŕƲŕƃŹ ƃņ
Ůāĝƃǈƪܜ � Ůƃǥ݀ƪĬƲƃŮǈǀŕƃŹ ŷƃĥĬŮŕŹŇ āƧƧƪƃāĞŏܣ -ƧŕƲǀĬŷĬܝ ܝڷ ܣڮڮګܽڪڭګ

OĬŇƲĬŮŷāŹŹܝ ܣ© ޺ hƪāǈƲĬܝ Æܣ ܣܵگګڪڬܴ �ƧŕŹŕƃŹ ĥǫŹāŷŕĞƲ ǈŹĥĬƪ ǀŏĬ ŕŹǽŮǈĬŹĞĬ ƃņ ƪāĥŕĞāŮ ŇƪƃǈƧƲܝ
ĞŏāƪŕƲŷāǀŕĞ ŮĬāĥĬƪƲܝ āŹĥ ƃǀŏĬƪ ĞƃŹƲǀāŹǀ ƲŕŇŹāŮƲܜ � ƲŕŷƧŮĬ ǈŹŕņǫŕŹŇ ŷƃĥĬŮܣ wĬǀǥƃƪŪƲ āŹĥ
OĬǀĬƪƃŇĬŹĬƃǈƲuĬĥŕāܝ ܝڱڲ ܣڳڪگܽڱڱڮ

OĬŇƲĬŮŷāŹŹܝ ܣ© ޺ hƪāǈƲĬܝ Æܣ ܣܵڳګڪڬܴ �ƃŹƲĬŹƲǈƲ āŹĥ ņƪāŇŷĬŹǀāǀŕƃŹ ƃņ ƃƧŕŹŕƃŹƲ ǥŕǀŏ ā ņƃĞǈƲ
ƃŹ ĝƃǈŹĥĬĥ ĞƃŹȉĥĬŹĞĬܣ �ŷĬƪŕĞāŹuāǀŏĬŷāǀŕĞāŮuƃŹǀŏŮǫܝ ܝڷڳڲ ܣڰګڱܽڪڪڱ

fāĞƃĝŷĬŕĬƪܝ ܣ% ܣܵڮڪڪڬܴ uǈŮǀŕĥŕŷĬŹƲŕƃŹāŮ ĞƃŹƲĬŹƲǈƲ ŷƃĥĬŮ ƃŹ ā �āƪāĝĂƲŕܽ�ŮĝĬƪǀ ŹĬǀǥƃƪŪܣ
UŹǀĬƪŹāǀŕƃŹāŮ fƃǈƪŹāŮ ƃņuƃĥĬƪŹ ¦ŏǫƲŕĞƲ �ܝ ܝڷڲ ܣڰڮڰܽڭڭڰ

hƪāǈƲĬܝ Æܣ ܣܵڪڪڪڬܴ � ĥŕƲĞƪĬǀĬ ŹƃŹŮŕŹĬāƪ āŹĥ ŹƃŹ݀āǈǀƃŹƃŷƃǈƲ ŷƃĥĬŮ ƃņ ĞƃŹƲĬŹƲǈƲ ņƃƪŷā݀
ǀŕƃŹܣ UŹ ܣ± -Ůāǫĥŕܝ Gܣ kāĥāƲܝ fܣ ¦ƃƧĬŹĥāܝ ޺ fܣ ©āŪƃǥƲŪŕ ܴĬĥƲܵܣ �ƃŷŷǈŹŕĞāǀŕƃŹƲ ŕŹ ĥŕǺņĬƪĬŹĞĬ
ĬƩǈāǀŕƃŹƲ ܴƧƧܣ ܣܵڰڭڬܽڱڬڬ �ŷƲǀĬƪĥāŷܜ GƃƪĥƃŹ āŹĥ �ƪĬāĞŏܣ

hƪāǈƲĬܝ Æܣ ܣܵگګڪڬܴ ¦ƃƲŕǀŕǤĬ ĥǫŹāŷŕĞāŮ ƲǫƲǀĬŷƲ ŕŹ ĥŕƲĞƪĬǀĬ ǀŕŷĬܣ ȍĬƃƪǫܤ ŷƃĥĬŮƲܤ āŹĥ āƧƧŮŕĞāǀŕƃŹƲܣ
�ĬƪŮŕŹܜ %Ĭ GƪǈǫǀĬƪܣ

hǈŷŷĬƪņĬŮĥܝ ܣ- ޺ óƃŮŮŷāŹܝ hܣ fܣ ܣ± ܣܵڰګڪڬܴ �ƃŹƲĬƪǤāǀŕƲŷ āŹĥ ǀŏĬ ƲĞŕĬŹǀŕȉĞ ƲǀāǀĬ ƃņ ŹāǀǈƪĬܣ
�ƪŕǀŕƲŏ fƃǈƪŹāŮ ņƃƪ ǀŏĬ ¦ŏŕŮƃƲƃƧŏǫ ƃņ ±ĞŕĬŹĞĬܝ ܝڳڹ ܣڲڰڳܽڰگڳ

hǈƪǵܝ ܣ± ܣܵگګڪڬܴ �ƧǀŕŷāŮ ĞƃŹǀƪƃŮ ƃņ ǀŏĬ ņƪĬĬǵŕŹŇ ǀŕŷĬ ŕŹ ǀŏĬ OĬŇƲĬŮŷāŹŹܽhƪāǈƲĬ ĥǫŹāŷŕĞƲܣ
fƃǈƪŹāŮ ƃņ %ŕǺņĬƪĬŹĞĬ -ƩǈāǀŕƃŹƲ āŹĥ �ƧƧŮŕĞāǀŕƃŹƲܝ ܝڲڳ ܣڲڮڰܽڭڭڰ

hǈƪǵܝ ܣ± ޺ ©āŷĝāǈܝ fܣ ܣܵګګڪڬܴ �Ź ǀŏĬ OĬŇƲĬŮŷāŹŹܽhƪāǈƲĬ ĞƃŹŧĬĞǀǈƪĬ ŕŹ ƃƧŕŹŕƃŹ ĥǫŹāŷŕĞƲܣ
fƃǈƪŹāŮ ƃņ %ŕǺņĬƪĬŹĞĬ -ƩǈāǀŕƃŹƲ āŹĥ �ƧƧŮŕĞāǀŕƃŹƲܝ ܝڸڲ ܣڰڱڲܽڳگڲ

kāĞŪĬǫܝ fܣ ܣܵگګڪڬܴ ©ĬŮŕāĝŕŮŕǀǫ āŹĥ ŪŹƃǥŮĬĥŇĬ ŕŹ ǀŏĬ ĬƧŕƲǀĬŷƃŮƃŇǫ ƃņ ǀĬƲǀŕŷƃŹǫܣ -ƧŕƲǀĬŷĬܝ ܝڳڲ
ܣڲڪڬܽڭڪڬ

kĬŏƪĬƪܝ hܣ ܣܵڮڱڳګܴ hŹƃǥŮĬĥŇĬܣ �Ǫņƃƪĥܜ �Ǫņƃƪĥ ÆŹŕǤĬƪƲŕǀǫ ¦ƪĬƲƲܣ
kƃƪĬŹǵܝ fܣ ܣܵڭڪڪڬܴ uĬŏƪĥŕŷĬŹƲŕƃŹāŮĬuĬŕŹǈŹŇƲĥǫŹāŷŕŪ ĝĬŕ ǥĬĞŏƲĬŮŹĥĬŷâĬƪǀƪāǈĬŹܣ %ŕƧŮƃŷā ǀŏĬ݀

ƲŕƲܝ ÆŹŕǤĬƪƲŕǀǫ ƃņ �ƪĬŷĬŹܝ āǤāŕŮāĝŮĬ āǀ http://nbn-resolving.de/urn:nbn:de:gbv:
46-dipl000000564ܣ

kƃƪĬŹǵܝ fܣ ܣܵڲڪڪڬܴ FƃƲǀĬƪŕŹŇ ĞƃŹƲĬŹƲǈƲ ŕŹ ŷǈŮǀŕĥŕŷĬŹƲŕƃŹāŮ ĞƃŹǀŕŹǈƃǈƲ ƃƧŕŹŕƃŹ ĥǫŹāŷŕĞƲ
ǈŹĥĬƪ ĝƃǈŹĥĬĥ ĞƃŹȉĥĬŹĞĬܣ UŹ ܣ% OĬŮĝŕŹŇ ܴĬĥܵܣuāŹāŇŕŹŇ ĞƃŷƧŮĬǪŕǀǫܣ UŹƲŕŇŏǀƲܤ ĞƃŹĞĬƧǀƲܤ
āƧƧŮŕĞāǀŕƃŹƲ ܴƧƧܣ ܣܵڮڭڭܽګڬڭ �ĬƪŮŕŹܩOĬŕĥĬŮĝĬƪŇܜ ±ƧƪŕŹŇĬƪܣ

�ݎ�ƃŹŹƃƪܝ �ܣ ܝãĬāǀŏĬƪāŮŮ޺ fܣ ܣ� ܣܵڱګڪڬܴ ±ĞŕĬŹǀŕȉĞ ƧƃŮāƪŕǵāǀŕƃŹܣ -ǈƪƃƧĬāŹ fƃǈƪŹāŮ ņƃƪ ¦ŏŕŮƃƲƃƧŏǫ
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