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ϔυϋ ��������
ςςϋ �����

ϓ ��

ϓϱϡϥϩϷЇЈ ϳϡ ϮϯϣЇϳϮЇ ϳϦ϶ϮϯϬϯϤЇЈ ϴ ϱϯϨϣϩϳϫϴ ϲϴϸϡϲϮϯϤϯ ϭϩϲϳϦϷϳϣϡ�
ψϢЇϱϮϩϫ ϭϡϳϦϱЇϡϬЇϣ 9,, σϲϦϴϫϱ� Ϯϡϴϫߞ�ϰϱϡϫϳ� ϫϯϮϵ�� ϘϦϱϫϡϲϩ� �� ϫϣЇϳϮЀ ���� ϱ�
� ϔϰϯϱЀϥ� ό�bη�bϐϯϬϴϥϦϮϽ� ϕ�bρ�bτϯϮϷϡ� ϘϦϱϫϡϲϩ� σϩϥϡϣϦϷϽ ϓϱϦϳЀϫϯϣbϏ�bύ��
����� ��� ϲ�

,661� ��������� �2QOLQH�
,661� ��������� �3ULQW�
ψϢЇϱϮϩϫ ϭϡϳϦϱЇϡϬЇϣ 9,, σϲϦϴϫϱϡЈϮϲϽϫϯЈ Ϯϡϴϫϯϣϯ�ϰϱϡϫϳϩϸϮϯЈ ϫϯϮϵϦϱϦϮϷЇЈ mϓϱϡϥϩϷЇЈ
ϳϡ ϮϯϣЇϳϮЇ ϳϦ϶ϮϯϬϯϤЇЈ ϴ ϱϯϨϣϩϳϫϴ ϲϴϸϡϲϮϯϤϯ ϭϩϲϳϦϷϳϣϡ} ϣϫϬϿϸϡЅ ϥϯϰϯϣЇϥЇ ϴϸϡϲϮϩϫЇϣ
ϫϯϮϵϦϱϦϮϷЇЈ� ЀϫЇ ϰϴϢϬЇϫϴϿϳϽϲЀ ϣ ϡϣϳϯϱϲϽϫЇϪ ϱϦϥϡϫϷЇЈ� σ ϭϡϳϦϱЇϡϬϡ϶ ϨϢЇϱϮϩϫϡ ϣϩϲϣЇϳϬϦϮϯ
ϡϫϳϴϡϬϽϮЇ ϰϩϳϡϮϮЀ ϥϯϲϬЇϥϧϦϮϮЀ ϰϬϩϣϴ ϲϴϸϡϲϮϩ϶ ϳϦϮϥϦϮϷЇϪ ϭϩϲϳϦϷϳϣϡ Ϯϡ ϱϦϡϬЇϨϡϷЇϿ
ϭϩϳϷЀ Ѐϫ ϯϲϯϢϩϲϳϯϲϳЇ� ϰϱϯϢϬϦϭϩ ϣ ϯϢϱϡϨϯϳϣϯϱϸϯϭϴ ϭϩϲϳϦϷϳϣЇ ϳϡ ϥϩϨϡϪϮЇ� ϣϩϨϮϡ�
ϸϦϮϮЀ ϱϯϬЇ ϳϱϡϥϩϷЇϪ ϴ ϱϯϨϣϩϳϫϴ ϯϢϱϡϨϯϳϣϯϱϸϯϤϯ ϭϩϲϳϦϷϳϣϡ ϳϡ ϥϩϨϡϪϮϴ� ϲϴϸϡϲϮϩϪ
϶ϴϥϯϧϮЇϪ ϰϱϯϷϦϲ ϳϡ ϲϯϷЇϯϫϴϬϽϳϴϱϮЇ ϰϱЇϯϱϩϳϦϳϩ ϲϽϯϤϯϥϦϮϮЀ� ϰϲϩ϶ϯϬϯϤϯ�ϰϦϥϡϤϯϤЇϸϮЇ
Ϩϡϲϡϥϩ ϦϵϦϫϳϩϣϮϯЈ ϯϱϤϡϮЇϨϡϷЇЈ ϮϡϣϸϡϬϽϮϯЈ ϳϡ ϮϡϴϫϯϣϯЈ ϥЇЀϬϽϮϯϲϳЇ ϲϳϴϥϦϮϳϡ ϴ ϣϩϺϯϭϴ
ϮϡϣϸϡϬϽϮϯϭϴ ϨϡϫϬϡϥЇ�

ςςϋ �����
ϔυϋ ��������

ϑϦϥϡϫϷЇϪϮϡ ϫϯϬϦϤЇЀ�

ϘφϑφσϋϏ Ϗ� σ� ߞ ϥϯϫϳϯϱ ϦϫϯϮϯϭЇϸϮϩ϶ Ϯϡϴϫ� ϰϱϯϵϦϲϯϱ� ϱϦϫϳϯϱ ϘϦϱϫϡϲϽϫϯϤϯ ϮϡϷЇϯϮϡϬϽϮϯϤϯ

ϴϮЇϣϦϱϲϩϳϦϳϴ ЇϭϦϮЇ ςϯϤϥϡϮϡ ϖϭϦϬϽϮϩϷϽϫϯϤϯ�

ϋϏϑώϏσφώϋϏ ϒ� σ� ߞ ϥϯϫϳϯϱ ЇϲϳϯϱϩϸϮϩ϶ Ϯϡϴϫ� ϰϱϯϵϦϲϯϱ� ϰϱϯϱϦϫϳϯϱ Ϩ ϮϡϴϫϯϣϯЈ� ЇϮϮϯϣϡϷЇϪϮϯЈ

ϳϡ ϭЇϧϮϡϱϯϥϮϯЈ ϥЇЀϬϽϮϯϲϳЇ ϘϦϱϫϡϲϽϫϯϤϯ ϮϡϷЇϯϮϡϬϽϮϯϤϯ ϴϮЇϣϦϱϲϩϳϦϳϴ ЇϭϦϮЇ ςϯϤϥϡϮϡ ϖϭϦϬϽϮϩϷϽϫϯϤϯ�

υφϒϠϓϏσ ϓ� ύ� ߞ ϥϯϫϳϯϱ ϰϦϥϡϤϯϤЇϸϮϩ϶ Ϯϡϴϫ� ϰϱϯϵϦϲϯϱ� ϥϩϱϦϫϳϯϱ ώώη ϰϦϥϡϤϯϤЇϸϮϯЈ

ϯϲϣЇϳϩ� ϲϯϷЇϡϬϽϮϯЈ ϱϯϢϯϳϩ Ї ϭϩϲϳϦϷϳϣϡ ϘϦϱϫϡϲϽϫϯϤϯ ϮϡϷЇϯϮϡϬϽϮϯϤϯ ϴϮЇϣϦϱϲϩϳϦϳϴ ЇϭϦϮЇ

ςϯϤϥϡϮϡ ϖϭϦϬϽϮϩϷϽϫϯϤϯ�

ϐϏόϔυφώϝ ό� η� ߞ ϫϡϮϥϩϥϡϳ ϰϦϥϡϤϯϤЇϸϮϩ϶ Ϯϡϴϫ� ϨϡϣЇϥϴϣϡϸ ϫϡϵϦϥϱϩ ϯϢϱϡϨϯϳϣϯϱϸϯϤϯ ϳϡ ϥϦϫϯϱϡϳϩϣϮϯ�

ϰϱϩϫϬϡϥϮϯϤϯ ϭϩϲϳϦϷϳϣϡ ϘϦϱϫϡϲϽϫϯϤϯ ϮϡϷЇϯϮϡϬϽϮϯϤϯ ϴϮЇϣϦϱϲϩϳϦϳϴ ЇϭϦϮЇ ςϯϤϥϡϮϡ ϖϭϦϬϽϮϩϷϽϫϯϤϯ�

τϏώϗρϕ� ρ� ߞ ϲϳϡϱϹϩϪ ϣϩϫϬϡϥϡϸ ϫϡϵϦϥϱϩ ϯϢϱϡϨϯϳϣϯϱϸϯϤϯ ϳϡ ϥϦϫϯϱϡϳϩϣϮϯ�ϰϱϩϫϬϡϥϮϯϤϯ ϭϩϲϳϦϷϳϣϡ

ϘϦϱϫϡϲϽϫϯϤϯ ϮϡϷЇϯϮϡϬϽϮϯϤϯ ϴϮЇϣϦϱϲϩϳϦϳϴ ЇϭϦϮЇ ςϯϤϥϡϮϡ ϖϭϦϬϽϮϩϷϽϫϯϤϯ�

ϓϦϨϩ ϰϴϢϬЇϫϴϿϳϽϲЀ ϣ ϡϣϳϯϱϲϽϫЇϪ ϱϦϥϡϫϷЇЈ�

σЇϥϰϯϣЇϥϡϬϽϮЇϲϳϽ Ϩϡ ϤϱϡϭϯϳϮЇϲϳϽ� ϡϣϳϦϮϳϩϸϮЇϲϳϽ Ϸϩϳϡϳ� ϰϱϡϣϩϬϽϮЇϲϳϽ ϵϡϫϳЇϣ ϳϡ ϰϯϲϩϬϡϮϽ

ϮϦϲϴϳϽ ϡϣϳϯϱϩ ϲϳϡϳϦϪ�

kϘώϔ Їϭ� ς� ϖϭϦϬϽϮϩϷϽϫϯϤϯ� ����



ϓϱϡϥϩϷЇЈ ϳϡ ϮϯϣЇϳϮЇ ϳϦ϶ϮϯϬϯϤЇЈ ϴ ϱϯϨϣϩϳϫϴ ϲϴϸϡϲϮϯϤϯ ϭϩϲϳϦϷϳϣϡ� ���� FRQI�DUWND�FN�XD

ƺǗǑǖǝǌǙǐǜǌ ƶǌǜǛǑǙǖǚ�
ϲϳϴϥϦϮϳϫϡ ��Ϥϯ ϫϴϱϲϴ ϫϡϵϦϥϱϩ ϯϢϱϡϨϯϳϣϯϱϸϯϤϯ ϭϩϲϳϦϷϳϣϡ�

ώϡϷЇϯϮϡϬϽϮϯϤϯ ϰϦϥϡϤϯϤЇϸϮϯϤϯ ϴϮЇϣϦϱϲϩϳϦϳϴ ЇϭϦϮЇ ύ�bϐ�bυϱϡϤϯϭϡϮϯϣϡ�

ϭ� ϋϩЈϣ

èáîêàä éÜÞóÜééû ïóéÓÞ ã ÞÜàÜèä íçïñï

êÝìÜãêîÞêìóêßê èäíîáòîÞÜ

υЇЀϬϽϮЇϲϳϽ ϨϡϤϡϬϽϮϯϯϲϣЇϳϮЇ϶ ϹϫЇϬ� ϲϰϦϷЇϡϬϽϮϩ϶ ϳϡ ЇϮϫϬϿϨϩϣϮϩ϶ ϨϡϫϬϡϥЇϣ� Ϻϯ
ϮϡϥϡϿϳϽ ϯϲϣЇϳϮЇ ϰϯϲϬϴϤϩ ϥЇϳЀϭ Ϩ ϰϯϱϴϹϦϮϮЀϭ ϲϬϴ϶ϴ� ϴϮϯϱϭϯϣϡϮЇ ϨϡϫϯϮϯϥϡϣϲϳϣϯϭ
ϔϫϱϡЈϮϩ�

ϐϱϯϢϬϦϭЇ ϮϡϣϸϡϮϮЀ ϥЇϳϦϪ Ϩ ϣϡϥϡϭϩ ϲϬϴ϶ϴ ϰϱϩϲϣЀϸϦϮЇ ϰϱϡϷЇ Ϗ� ςϡϨϩϬϦϣϲϽϫϯЈ�
σ� χϴϫ� ϒ� ϋϴϬϽϢЇϥϩ� σ� όϩϳϣϩϮϯϣϯЈ� ϒ� όϩϳϯϣϸϦϮϫϯ� Ϗ� ϓϡϱϡϮϸϦϮϫϯ�
Ϗ� ϕϦϥϯϱϦϮϫϯ ϳϡ ЇϮ� ρϣϳϯϱϩ ϣϩϥЇϬЀϿϳϽ ϯϢϱϡϨϯϳϣϯϱϸϦ ϭϩϲϳϦϷϳϣϯ Ѐϫ ϯϥϩϮ
Ϩ ϸϩϮϮϩϫЇϣ ϱϯϨϣϩϳϫϴ ϦϭϯϷЇϪϮϯ�ϱϴ϶ϯϣϯЈ ϫϯϯϱϥϩϮϡϷЇЈ� Ϻϯ ϴϨϤϯϥϧϴЅ ϢϡϤϡϳϯ
ϰϲϩ϶ϯϬϯϤЇϸϮϩ϶ ϵϴϮϫϷЇϪ� ψϯϫϱϦϭϡ� Ϯϡ ϥϴϭϫϴϏ�bςϡϨϩϬϦϣϲϽϫϯЈ� ϭϡϬϿϣϡϮϮЀ ϣЇϥЇϤϱϡЅ
ϣϡϧϬϩϣϴ ϱϯϬϽ ϴ ϨϤϴϱϳϴϣϡϮϮЇ ϣϨϡЅϭϯϣЇϥϮϯϲϩϮ ϭЇϧ ϰЇϣϫϴϬЀϭϩ ϤϯϬϯϣϮϯϤϯ ϭϯϨϫϴ�
ϯϲϫЇϬϽϫϩ ϣ ϰϱϯϷϦϲЇ ϭϡϬϿϣϡϮϮЀ ϡϫϳϩϣЇϨϴϿϳϽϲЀ ϫϯϮϫϱϦϳϮϯ�ϯϢϱϡϨϮϦ ϭϩϲϬϦϮϮЀ�
ϰϯϣ˖ЀϨϡϮϦ ϣ ϯϲϮϯϣϮϯϭϴ Ϩ ϱϯϢϯϳϯϿ ϰϱϡϣϯЈ ϰЇϣϫϴϬЇ� Ї ϡϢϲϳϱϡϫϳϮϯ�ϬϯϤЇϸϮϯϿ� Ϩϡ ЀϫϦ
ϣЇϥϰϯϣЇϥϡЅ ϬЇϣϡ ϰЇϣϫϴϬЀ >�@�

ώϡϱЀϥϴ Ϩ ϸϴϿϸϩϭϩ ϶ϴϥϯϧϮϩϫϡϭϩ Ѕ ϢϡϤϡϳϯ ϮϦϸϴϿϸϩ϶ ϶ϴϥϯϧϮϩϫЇϣ� ψϯϫϱϦϭϡ�
ϏϬϦϫϲЇϪbώϡϹϩϣϯϸϮϩϫϯϣ ϯϸϯϬϿЅ mϒϰЇϬϫϴ ϤϬϴ϶ϩ϶ ϶ϴϥϯϧϮϩϫЇϣ} Ї ϰϱϯϥϯϣϧϴЅ ϲϣϯϿ
ϥЇЀϬϽϮЇϲϳϽ ϰϯ ЇϮϳϦϤϱϡϷЇЈ ϮϦϸϴϿϸϩ϶ ϬϿϥϦϪ ϴ ϲϴϲϰЇϬϽϲϳϣϯ� ϏϱϤϡϮЇϨϡϷЇЀ ϰϱϯϣϯϥϩϳϽ
ϰϬϦϮϦϱϩ� ϣϩϲϳϡϣϫϩ� ϥϯϬϴϸϡЅ ϤϬϴ϶ϩ϶ ϭϩϳϷЇϣ ϥϯ ϡϫϳϩϣϮϯϤϯ ϳϣϯϱϸϯϤϯ ϧϩϳϳЀ >�@�

ρϮϡϬЇϨ ϳϦϯϱϦϳϩϸϮϩ϶ ϰϱϡϷϽ ϳϡ ϰϱϡϫϳϩϸϮϯϤϯ ϥϯϲϣЇϥϴ ϥϡϣ ϨϭϯϤϴ Ϩ˖Ѐϲϴϣϡϳϩ� Ϻϯ
ϯϢϱϡϨϯϳϣϯϱϸϦ ϭϩϲϳϦϷϳϣϯ ϲϰϱϩЀЅ ϵϯϱϭϴϣϡϮϮϿ ϯϲϯϢϩϲϳϯϲϳЇ ϬϿϥϩϮϩ� ϡϫϳϩϣϮϯϭϴ
ϰЇϨϮϡϮϮϿ ϮϦϿ ϥϯϣϫЇϬϬЀ� ϣϭЇϮϮϿ ϣЇϥϯϢϱϡϧϡϳϩ ϲϣϯЈ ϣϱϡϧϦϮϮЀ ϰϱϯ ϯϳϯϸϴϿϸϴ
ϥЇϪϲϮЇϲϳϽ ϣ ϱЇϨϮϩ϶ ϣϩϥϡ϶ ϳϡ ϱϯϨϣϩϳϫϴ ϭϯϣϬϦϮϮЀ� ϏϳϧϦ� ϰϱϯϢϬϦϭϡ ϮϡϣϸϡϮϮЀ
ϯϢϱϡϨϯϳϣϯϱϸϯϤϯ ϭϩϲϳϦϷϳϣϡ ϥЇϳϦϪ Ϩ ϣϡϥϡϭϩ ϲϬϴ϶ϴ Ѕ ϡϫϳϴϡϬϽϮϯϿ�

ύϦϳϡ ϳϦϨ ϰϯϬЀϤϡЅ ϴ ϱϯϨϫϱϩϳϳЇ ϭϯϧϬϩϣϯϲϳϦϪ ϯϢϱϡϨϯϳϣϯϱϸϯϤϯ ϭϩϲϳϦϷϳϣϡ ϴ ϱϯϨ�
ϣϩϳϫϴ ϥϱЇϢϮϯЈ ϭϯϳϯϱϩϫϩ ϱϴϫ ϴ ϥЇϳϦϪ Ϩ ϣϡϥϡϭϩ ϲϬϴ϶ϴ� Ϻϯ ϳЇϲϮϯ ϰϯϣ˖ЀϨϡϮϦ ЇϨ
ϨϡϤϡϬϽϮϩϭ ϮϦϥϯϱϯϨϣϩϮϦϮϮЀϭ ϭϯϣϬϦϮϮЀ�

υϬЀ ϥЇϳϦϪ� Ϻϯ ϭϡϿϳϽ ϰϱϯϢϬϦϭϩ ϨϣϴϫϯϲϰϱϩϪϮЀϳϳЀ� ϯϢϱϡϨϯϳϣϯϱϸϦ ϭϩϲϳϦϷϳϣϯ
ϮϡϢϴϣϡЅ ϣϡϧϬϩϣϯϤϯ ϨϮϡϸϦϮϮЀ ϥϬЀ ϱϯϨϣϩϳϫϴ Ј϶ϮЇ϶ ϲϦϮϲϯϱϮϩ϶� ϲϦϮϦϲϳϦϨЇϪϮϩ϶�
ϱϯϨϴϭϯϣϩ϶� ϳϣϯϱϸϩ϶ ϨϥϡϳϮϯϲϳϦϪ� ρϥϧϦ ϲϴϲϰЇϬϽϲϳϣϯ ϢϡϧϡЅ ϯϳϱϩϭϡϳϩ ϣϲϦϢЇϸϮϯ
ϤϱϡϭϯϳϮϯϤϯ� ϱϯϨϣϩϮϦϮϯϤϯ ϤϱϯϭϡϥЀϮϩϮϡ� ЀϫϩϪ ϨϮϡϪϥϦ ϲϣϯЅ ϭЇϲϷϦ ϣ ϧϩϳϳЇ� ϢϴϥϦ
ϫϯϮϫϴϱϦϮϳϯϨϥϡϳϮϩϭ Ϯϡ ϱЇϣϮЇ Ϩ ϬϿϥϽϭϩ� ЀϫЇ ϥϯϢϱϦ ϸϴϿϳϽ�

��



ϓϱϡϥϩϷЇЈ ϳϡ ϮϯϣЇϳϮЇ ϳϦ϶ϮϯϬϯϤЇЈ ϴ ϱϯϨϣϩϳϫϴ ϲϴϸϡϲϮϯϤϯ ϭϩϲϳϦϷϳϣϡ� ���� FRQI�DUWND�FN�XD

ύϦϳϡ ϮϡϣϸϡϮϮЀ ϴϸϮЇϣ Ϩ ϣϡϥϡϭϩ ϲϬϴ϶ϴ ϯϢϱϡϨϯϳϣϯϱϸϯϭϴ ϭϩϲϳϦϷϳϣϴ ϲϰϱЀϭϯϣϡϮϡ
Ϯϡ ϲϳϡϮϯϣϬϦϮϮЀ ϰϯϣϮϯϷЇϮϮϯϤϯ ϤϱϯϭϡϥЀϮϩϮϡ� ЀϫϩϪ ϷЇϮϴЅ ϭϩϲϳϦϷϽϫЇ ϮϡϥϢϡϮϮЀ�
ϱϯϨϢϩϱϡЅϳϽϲЀ ϣ ϭϩϲϳϦϷϳϣЇ� ϷЇϮϴЅ ϰϱϦϫϱϡϲϮϦ� ϰϱϡϤϮϦ ϥϯ ϲϳϣϯϱϦϮϮЀ ϤϡϱϭϯϮЇϪϮϯϤϯ
ϲϦϱϦϥϯϣϩϺϡ ϮϡϣϫϯϬϯ ϲϦϢϦ�

ψϭЇϲϳ ϮϡϣϸϡϮϮЀ ϯϲϮϯϣ ϲϳϣϯϱϦϮϮЀ ϰϯϱϳϱϦϳϴ ϬϿϥϩϮϩ ϳϡ ϴЀϣϮϩ϶ ϯϢϱϡϨЇϣ ϰϦ�
ϱϦϥϢϡϸϡЅ ϱϯϨϹϩϱϦϮϮЀ ϭϯϧϬϩϣϯϲϳЇ ϳϡϫϩ϶ ϥЇϳϦϪ ϣ ϲϰЇϬϫϴϣϡϮϮЇ Ϩ ЇϮϹϩϭϩ ϬϿϥϽϭϩ�
ϲϰЇϣϰϱϩϸϦϳϮϯϲϳЇ ϥϯ ϣϲЇ϶ ЀϣϩϺ Ї ϰϯϥЇϪ� Ϻϯ ϣЇϥϢϴϣϡϿϳϽϲЀ ϮϡϣϫϯϬϯ� ϐϱϩ ϣϩϣϸϦϮϮЇ
ЇϲϳϯϱЇЈ ϲϳϡϮϯϣϬϦϮϮЀ ϧϡϮϱϴ ϰϯϱϳϱϦϳϡ ϴϸϮЇ Ϩ ϣϡϥϡϭϩ ϲϬϴ϶ϴ ϨϭϯϧϴϳϽ ϥϯϳϯϱϫϮϴϳϩϲЀ
ϥϯ ϫϴϬϽϳϴϱϮϯЈ ϲϰϡϥϺϩϮϩ� ϱϯϨϣϩϮϴϳϩ ϲϣϯϿ ϴЀϣϴ� ϨϢϡϤϡϳϩϳϩ ϲϣЇϪ ϥϴ϶ϯϣϮϩϪ ϰϯϳϦϮ�
ϷЇϡϬ ϳϡ ϸϴϳϳЅϣϩϪ ϥϯϲϣЇϥ�

υЇϳϩ� Ϻϯ ϭϡϿϳϽ ϰϱϯϢϬϦϭϩ ЇϨ ϨϣϴϫϯϲϰϱϩϪϭϡϮϮЀϭ� Ѐϫ ϮЇ϶ϳϯ ЇϮϹϩϪ ϣϭЇϿϳϽ
mϸϩϳϡϳϩ ϰϯ ϯϢϬϩϸϸϿ}� ύЇϮЇϭϡϬϽϮϩϪ ϰϱϯЀϣ ϭЇϭЇϫϩ� ЀϫϩϪ ϸϴϿϸϡ ϬϿϥϩϮϡ ϮϡϣЇϳϽ
ϮϦ ϰϯϭЇϳϩϳϽ� ϤϬϴ϶ϡ ϥϩϳϩϮϡ ϣЇϥϱϡϨϴ ϣЇϥϸϴЅ� ϰϯϢϡϸϩϳϽ� ϲϰϱϩϪϭϦ� Ѐϫ ϮϦϯϢ϶ЇϥϮЇϲϳϽ
ϥϯ ϥЇЈ� ψϡϨϣϩϸϡϪ ϴ ϥЇϳϦϪ Ϩ ϣϡϥϡϭϩ ϲϬϴ϶ϴϭϡϬϦϮϽϫϩϪ ϲϬϯϣϮϩϫϯϣϩϪ Ϩϡϰϡϲ� ϡ ϣϩϣϸϦϮϮЀ
Ϯϯϣϩ϶ ϳϦϱϭЇϮЇϣ� Ѐϫϩϭϩ ϣϯϮϩ ϢϴϥϴϳϽ ϫϯϱϩϲϳϴϣϡϳϩϲЀ Ϯϡ ϫϯϧϮϯϭϴ ϴϱϯϷЇ ϲϰϱϩЀϳϩϭϦ
ϪϯϤϯ ϱϯϨϹϩϱϦϮϮϿ� ςϡϧϡϮϮЀ ϱϯϨϫϡϨϡϳϩ ϰϱϯ ϲϣЇϪ ϣϮϴϳϱЇϹϮЇϪ ϲϣЇϳ ϥϴϧϦ ϸϡϲϳϯ
ϰϯЅϥϮϴЅϳϽϲЀ Ϩ ϮϦϭϯϧϬϩϣЇϲϳϿ ϣϩϱϡϨϩϳϩ ϷϦ ϲϬϯϣϡϭϩ� ϏϢϱϡϨϯϳϣϯϱϸϦ ϭϩϲϳϦϷϳϣϯ
ϥϯϨϣϯϬЀЅ ϣϩϰϬϦϲϮϴϳϩ ϮϡϨϯϣϮЇ ϲϣϯЈ ϰϯϸϴϳϳЀ ϮϦϸϴϿϸϩϭ ϥЇϳЀϭ ϳϡ ϱϦϡϬЇϨϴϣϡϳϩϲЀ ϣ
ϤϡϬϴϨЇ ϭϩϲϳϦϷϳϣϡ�

σϩϣϸϦϮϮЀ ϰϯϱϳϱϦϳϮϯϤϯ ϧϡϮϱϴ ϣ ϨϡϤϡϬϽϮϯϯϲϣЇϳϮЇ϶ ϹϫϯϬϡ϶ ϣЇϥϢϴϣϡЅϳϽϲЀ
ϴ ϰߤЀϳϯϭϴ� Ϲϯϲϳϯϭϴ ϳϡ ϲϽϯϭϯϭϴ ϫϬϡϲϡ϶� ϔ ϷϽϯϭϴ ϣЇϷЇ ϴϸϮЇ ϣϧϦ ϣϭЇϿϳϽ ϲϡϭЇ
ϡϮϡϬЇϳϩϸϮϯ ϭϩϲϬϩϳϩ� ϴ Ϯϩ϶ ϢЇϬϽϹ ϱϯϨϣϩϮϦϮϡ ϬϯϤЇϫϡ� Јϭ ϬϦϤϹϦ ϨϱϯϨϴϭЇϳϩ
Ї ϨϡϰϡϭߤЀϳϡϳϩ ϳϦϱϭЇϮϩ ϳϡ ϮϡϢϴϳϩ ϮϦϯϢ϶ЇϥϮϩ϶ ϴϭЇϮϽ� ϏϲϯϢϬϩϣЇϲϳϽ ϫϯϭϦϮϳϡϱЇϣ�
ЇϮϲϳϱϴϫϳϡϧЇϣ ϳϡ ϰϯЀϲϮϦϮϽ ϥϬЀ ϴϸϮЇϣ Ϩ ϣϡϥϡϭϩ ϲϬϴ϶ϴ ϰϯϬЀϤϡЅ ϴ ϨϣϦϱϮϦϮϮЇ ϣϸϩϳϦϬЀ
ϯϢϬϩϸϸЀϭ ϥϯ ϫϬϡϲϴ� ϓϡϫ� ϱϯϨϰϯϣЇϥϽ ϰϱϯ ϲϳϩϬϽϯϣЇ ϯϲϯϢϬϩϣϯϲϳЇ� ϣϩϥϩ ϰϯϱϳϱϦϳЇϣ
ϭϡЅ ϲϴϰϱϯϣϯϥϧϴϣϡϳϩϲϽ ϭϩϲϳϦϷϽϫϩϭϩ ϳϣϯϱϡϭϩ� ψϡϣϥϡϮϮЀϭϩ ϰϦϱϦϥϢϡϸϡЅϳϽϲЀ
ϭϡϬϿϣϡϮϮЀ ϰϯϱϳϱϦϳϴ Ϩ Ϯϡϳϴϱϩ� Ϩϡ ϴЀϣϯϿ ϳϡ ϰϯ ϰϡϭߤЀϳЇ� ϰϡϱϡϵϱϡϨ Ϯϡ ϰϯϱϳϱϦϳ
ϭϩϳϷЀ� ϡϣϳϯϰϯϱϳϱϦϳ� ϲϳϩϬЇϨϯϣϡϮϩϪ ϰϯϱϳϱϦϳ� ρϫϷϦϮϳ ϱϯϢϩϳϽϲЀ Ϯϡ ϲϳϣϯϱϦϮϮЇ
ϰϯϱϳϱϦϳϮϯϤϯ ϯϢϱϡϨϴ ЀϣϩϺ ϰϱϩϱϯϥϩ� ϭϴϬϽϳϩϰϬЇϫϡϷЇϪϮϩ϶ ϳϡ ϫϡϨϫϯϣϩ϶ ϤϦϱϯЈϣ�
σϩϫϯϱϩϲϳϡϮϮЀ ϱЇϨϮϩ϶ ϶ϴϥϯϧϮЇ϶ ϳϦ϶ϮЇϫ ϳϡ ϭϡϳϦϱЇϡϬЇϣ ϮϦ ϳЇϬϽϫϩ ϴϱЇϨϮϯϭϡϮЇϳϮЀϳϽ
ϨϡϣϥϡϮϮЀ� ϡ Ϫ ϲϰϱϩЀϳϩϭϴϳϽ ϱϯϨϣϩϳϫϴ ϥϱЇϢϮϯЈ ϭϯϳϯϱϩϫϩ� Ѐϫϡ ϳЇϲϮϯ ϰϯϣߤЀϨϡϮϡ
Ϩ ϱϯϨϴϭϯϣϯϿ ϥЇЀϬϽϮЇϲϳϿ� Ϻϯ ϨϡϢϦϨϰϦϸϴЅ ϵϯϱϭϴϣϡϮϮЀ ϭϯϣϬϦϮϮЀ�

ώϡ ϰϦϱϹϯϭϴ ϦϳϡϰЇ ϰϯϢϴϥϯϣϩ ϰϯϱϳϱϦϳϴ ϰϯЀϲϮϿЅϳϽϲЀ ϵЇϨϩϸϮϩϪ Ї ϯϰϳϩϸϮϩϪ
ϷϦϮϳϱ ϵϯϱϭϡϳϴ� ϣ Ѐϫϴ ϲϳϯϱϯϮϴ ϲϰϱЀϭϯϣϡϮϩϪ ϰϯϤϬЀϥ ϯϸϦϪ ϰϯϱϳϱϦϳϴЅϭϯϤϯ�
ϏϢϯϣߤЀϨϫϯϣϯ ϥϦϭϯϮϲϳϱϴЅϳϽϲЀ ϰϦϥϡϤϯϤЇϸϮϩϪ ϱϩϲϴϮϯϫ�
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ϓϱϡϥϩϷЇЈ ϳϡ ϮϯϣЇϳϮЇ ϳϦ϶ϮϯϬϯϤЇЈ ϴ ϱϯϨϣϩϳϫϴ ϲϴϸϡϲϮϯϤϯ ϭϩϲϳϦϷϳϣϡ� ���� FRQI�DUWND�FN�XD

υϱϴϤϩϪ Ϧϳϡϰ ϰϦϱϦϥϢϡϸϡЅ ϮϡϥϡϮϮЀ ЇϮϵϯϱϭϡϷЇЈ ϰϱϯ ϡϮϡϳϯϭЇϿ ϯϢϬϩϸϸЀ ϳϡ ϪϯϤϯ
ϰϱϯϰϯϱϷЇЈ� ϨϮϡ϶ϯϥϧϦϮϮЀ ϥϧϦϱϦϬϡ ϲϣЇϳϬϡ� ЀϫϦ ϴϳϣϯϱϿЅ ϣϬϡϲϮϴ ϳЇϮϽ ϳϡ ϰϡϥϡϿ�
ϸϴ ϳЇϮϽ Ϯϡ ϯϢ˖ЅϫϳЇ� ϨϡϫϯϮϩ ϳϦϰϬϩ϶ Ї ϶ϯϬϯϥϮϩ϶ ϫϯϬϽϯϱЇϣ� ϳϯϮϡϬϽϮϦ ϣϩϱЇϹϦϮϮЀ
ϰϯϱϳϱϦϳϴ� ϒϳϩϬЇϨϯϣϡϮϩϪ ϰϯϱϳϱϦϳ ϴ ϳϦ϶ϮЇϷЇ ϡϰϬЇϫϡϷЇЈ ϳϡϫϯϧ ϰЇϥϫϯϱЀЅϳϽϲЀ Ϸϩ϶ ϧϦ
ϰϱϡϣϩϬ� ϒϫϴϬϽϰϳϴϱϮϩϪ ϰϯϱϳϱϦϳ ϭϯϥϦϬϿЅ ϯϢ˖Ѕϭ ϨϯϢϱϡϧϦϮϮЀ�

ώϡ ϨϡϫϬϿϸϮϯϭϴ ϦϳϡϰЇ ϱϯϢϯϳϩ Ϯϡϥ ϰϯϱϳϱϦϳϯϭ ϴϨϡϤϡϬϽϮϿϿϳϽϲЀ ϣϲЇ ϥϦϳϡϬЇ�
ώϦϯϢ϶ЇϥϮϯ ϥϯϥϡϳϩ ϶ϡϱϡϫϳϦϱϮϩ϶ ϯϲϯϢϬϩϣϯϲϳϦϪ ϯϢϬϩϸϸЀ ϬϿϥϩϮϩ ϡϢϯ ϨϡϥϴϭϡϮϯϤϯ
ϯϢϱϡϨϴ� ψϡϯ϶ϯϸϦϮϮЀ� ϡϮϡϬЇϨ ϥϩϳЀϸϯЈ ϱϯϢϯϳϩ ϲϰϱЀϭϯϣϡϮЇ Ϯϡ ϣϩЀϣϬϦϮϮЀ ϰϯϨϩϳϩϣϮϩ϶
ϦϬϦϭϦϮϳЇϣ Ϯϡ ϰϯϱϳϱϦϳЇ�

ϓϡϫϩϭ ϸϩϮϯϭ� ϮϡϣϸϡϮϮЀ ϥЇϳϦϪ Ϩ ϣϡϥϡϭϩ ϲϬϴ϶ϴ ϯϢϱϡϨϯϳϣϯϱϸϯϤϯ ϭϩϲϳϦϷϳϣϡ�
ϨϯϫϱϦϭϡ� ϰϯϱϳϱϦϳϮϯϤϯ ϧϡϮϱϴ Ѕ ϣϡϧϬϩϣϯϿ ϬϡϮϫϯϿ ϣ ϰϦϱϦ϶ϯϥЇ ϥϩϳϩϮϩ ϥϯ ϣϰϦϣϮϦ�
ϮϯЈ ϣ ϲϯϢЇ ϬϿϥϩϮϩ� Ѐϫϡ ϰϱϡϤϮϦ ϳϣϯϱϸϯϤϯ ϱϯϨϣϩϳϫϴ ϴ ϢϴϥϽ�Ѐϫϯϭϴ ϣϩϥЇ ϥЇЀϬϽϮϯϲϳЇ�
υϯϭЇϮϴϿϸϩϪ ϦϬϦϭϦϮϳ ϮϡϣϸϡϮϮЀ ϳϡϫϩ϶ ϥЇϳϦϪ ߞ ϭϦϳϯϥ ϱϯϢϯϳϩ mϯϸЇ ϣ ϯϸЇ}� ϰϦϥϡϤϯ�
ϤЇϸϮϩϪ ϱϩϲϴϮϯϫ� ϥϦϭϯϮϲϳϱϡϷЇЀ ϱϦϰϱϯϥϴϫϷЇϪ� ϰϬϡϫϡϳЇϣ� ϣϩϫϯϱϩϲϳϡϮϮЀ тϡϥϧϦϳЇϣ�

ψϭЇϲϳ ϳϦϨ ϮϦ ϣϩϸϦϱϰϴЅ ϣϲЇ϶ ϭϯϧϬϩϣϯϲϳϦϪ ϣϩϫϯϱϩϲϳϡϮϮЀ ϯϢϱϡϨϯϳϣϯϱϸϯϤϯ ϭϩ�
ϲϳϦϷϳϣϡ ϴ ϮϡϣϸϡϮϮЇ ϴϸϮЇϣ Ϩ ϣϡϥϡϭϩ ϲϬϴ϶ϴ� ϐϯϥϡϬϽϹϯϤϯ ϱϯϨϤϬЀϥϴ ϰϯϳϱϦϢϴϿϳϽ ϪϯϤϯ
ЇϮϹЇ ϧϡϮϱϩ�

ƹǌǟǖǚǎǔǕ ǖǑǜǲǎǙǔǖ� ϫϡϮϥϩϥϡϳ ϰϦϥϡϤϯϤЇϸϮϩ϶ Ϯϡϴϫ�
ϥϯϷϦϮϳ ϫϡϵϦϥϱϩ ϯϢϱϡϨϯϳϣϯϱϸϯϤϯ ϭϩϲϳϦϷϳϣϡ�

ώϡϷЇϯϮϡϬϽϮϯϤϯ ϰϦϥϡϤϯϤЇϸϮϯϤϯ ϴϮЇϣϦϱϲϩϳϦϳϴ ЇϭϦϮЇbύ�bϐ�bυϱϡϤϯϭϡϮϯϣϡ�

Ƣ��Ʈ��ƼǟǐǑǙǖǚ

íëäíêæ ÞäæêìäíîÜéäñ àâáìáç�

�� ςϡϨϩϬϦϣϲϽϫϡ Ϗ�bϏ� ϕϯϱϭϴϣϡϮϮЀ ϲϯϷЇϯϫϴϬϽϳϴϱϮϯЈ ϫϯϭϰϦϳϦϮϷЇЈ ϣ ϴϸϮЇϣ Ϩ ϰϯϱϴϹϦϮϮЀϭ ϲϬϴ϶ϴ
ϨϡϲϯϢϡϭϩ ϯϢϱϡϨϯϳϣϯϱϸϯϤϯ ϭϩϲϳϦϷϳϣϡ� υϩϲ� ��� ϫϡϮϥ� ϰϦϥ� Ϯϡϴϫ � ��������� ςϡϨϩϬϦϣϲϽϫϡ ϏϫϲϡϮϡ
ϏϬϦϫϲϡϮϥϱЇϣϮϡ� ϋϩЈϣ� ����� ��� ϲ�

�� ϓϡϱϡϮϸϦϮϫϯ Ϗ�bύ� ϏϢϱϡϨϯϳϣϯϱϸϡ ϥЇЀϬϽϮЇϲϳϽ Ѐϫ ϨϡϲЇϢ ϲϯϷЇϡϬϽϮϯЈ ϱϦϡϢЇϬЇϳϡϷЇЈ ϥЇϳϦϪ Ϩ
ϱϯϨϬϡϥϡϭϩ ϲϬϴ϶ϴ� υϩϥϡϫϳϩϸϮЇ ϳϡ ϲϯϷЇϡϬϽϮϯ�ϰϲϩ϶ϯϬϯϤЇϸϮЇ ϡϲϰϦϫϳϩ ϫϯϱϦϫϷЇϪϮϯЈ ϱϯϢϯϳϩ ϴ
ϲϰϦϷЇϡϬϽϮЇϪ ϹϫϯϬЇ� ώϡϴϫ��ϭϦϳϯϥ� ϨϢ� ψϡ ϱϦϥ� σ�bη�bςϯϮϥϡϱЀ� σ�bσ�bψϡϲϦϮϫϡ� ϋϩЈϣ� ώϡϴϫ� ϲϣЇϳ�
����� σϩϰ� �� ϒ� ��������

��



ãèÓíî

ρϮϳϯϮϦϮϫϯ ρϬϽϯϮϡ
ψϡϲϳϯϲϴϣϡϮϮЀ ϳϱϩϣϩϭЇϱϮϯЈ ϤϱϡϵЇϫϩ ϣ ϡϱ϶ЇϳϦϫϳϴϱЇ � � � � � � � � � � � � � �

ςϡϮϡ϶ ϟϬЇЀ
ϒϳϣϯϱϦϮϮЀ ϫϦϱϡϭЇϸϮϯϤϯ ϰϡϮϮϯ� Ѐϫ ϨϡϲЇϢ ϯϢ˖ЅϭϮϯ�ϰϱϯϲϳϯϱϯϣϯϤϯ ϭϩϲϬϦϮϮЀ
ϴϸϮЀ Ϯϡ ϴϱϯϫϡ϶ ϯϢϱϡϨϯϳϣϯϱϸϯϤϯ ϭϩϲϦϷϳϣϡ � � � � � � � � � � � � � � � � � �

ςϡϸϴϱЇϮϡ ϑϴϲϬϡϮϡ
ϏϲϮϯϣϩ ϵϡ϶ϯϣϯЈ ϭϡϪϲϳϦϱϮϯϲϳЇ ϲϳϴϥϦϮϳЇϣ ϨϡϲϯϢϡϭϩ ϥϦϫϯϱϡϳϩϣϮϯЈ ϫϯϭϰϯϨϩϷЇЈ �

ςϡϸϴϱЇϮϡ ϑϴϲϬϡϮϡ
υϦϫϯϱϡϳϩϣϮϩϪ ϧϩϣϯϰϩϲ ϴ ϳϣϯϱϸϯϲϳЇ ϲϴϸϡϲϮϩ϶ ϴϫϱϡЈϮϲϽϫϩ϶ ϶ϴϥϯϧϮϩϷϽ � ��

ςЇϱϿϫϯϣϡ ϒϣЇϳϬϡϮϡ
ϋϯϬϦϫϳϩϣϮϡ ϳϣϯϱϸЇϲϳϽ Ϯϡ ϴϱϯϫϡ϶ ϫϯϭϰϯϨϩϷЇЈ ϴ ϹϫϯϬЇ ϭϩϲϳϦϷϳϣ � � � � � � ��

ςϯϮϥϡϱ ηϣϡϮ
ϑϦϲϳϡϣϱϡϷЇЀ ϫϡϱϳϩϮϩ ϮϡϱϯϥϮϯϤϯ ϰϱϩϭЇϳϩϣϮϯϤϯ ϭϩϲϳϦϷϳϣϡ � � � � � � � � ��

ςϯϱϩϲϯϣϡ ϒϣЇϳϬϡϮϡ
σϰϬϩϣ ϳϱϡϥϩϷЇϪϮϩ϶ ϯϢϱϡϨЇϣ Ϩϩϭϯϣϩ϶ ϲϣЀϳ Ϯϡ ϵϯϱϭϴϣϡϮϮЀ ϨϭЇϲϳϴ
Ї ϣЇϨϴϡϬϽϮϯϤϯ ϱЇϹϦϮϮЀ ϯϢ˖Ѕϫϳϡ ϥϩϨϡϪϮϴ � � � � � � � � � � � � � � � � � � � ��

ςϯϱϩϲϯϣ σЀϸϦϲϬϡϣ
σϰϬϩϣ ϳϱϡϥϩϷЇϪ Ϯϡ ϵϯϱϭϴϣϡϮϮЀ ϫϴϬϽϳϴϱϩ ϲϴϸϡϲϮϯϤϯ ϤϱϡϵЇϸϮϯϤϯ ϥϩϨϡϪϮϦϱϡ ��

ςϱϩϮϨϦϪ ϏϫϲϡϮϡ
υϦϫϯϱϡϳϩϣϮϦ ϰϡϮϮϯ ϣ ϥϩϨϡϪϮЇ ЇϮϳϦϱ˖Ѕϱϴ � � � � � � � � � � � � � � � � � � ��

ςϱϩϮϨϦϪ ϏϫϲϡϮϡ� ϒϦϱϦϥϡ ώϡϳϡϬЇЀ
σϰϬϩϣ ϭϡϲϯϣϯЈ ϫϴϬϽϳϴϱϩ Ϯϡ ϵϯϱϭϴϣϡϮϮЀ ϰϯϰ�ϡϱϳϴ � � � � � � � � � � � � � ��

σϡϲϩϬϦϮϫϯ ϏϬϦϫϲϡϮϥϱ
σϩϱϡϨϮЇϲϳϽ ϫϯϬϽϯϱϴ ϣ ϳϦ϶ϮЇϫϡ϶ ϡϣϳϯϱϲϽϫϯϤϯ ϥϱϴϫϴ � � � � � � � � � � � � � ��

σϥϯϣϩϫ ϟϬЇЀ
ώϡϣϸϡϬϽϮϯ�ϰЇϨϮϡϣϡϬϽϮϡ ϥЇЀϬϽϮЇϲϳϽ ϴϸϮЇϣ ϰЇϥ ϸϡϲ ϣϩϣϸϦϮϮЀ ϲϳϩϬЇϨϡϷЇЈ
ϳϣϡϱϩϮ Ϯϡ ϴϱϯϫϡ϶ ϯϢϱϡϨϯϳϣϯϱϸϯϤϯ ϭϩϲϳϦϷϳϣϡ � � � � � � � � � � � � � � � ��

σϩϮϯϤϱϡϥϯϣϡ ύϡϱЇЀ
ϋϯϮϷϦϰϳϴϡϬϽϮЇ ϨϡϣϥϡϮϮЀ ϥϬЀ ϰϯϢϴϥϯϣϩ ϣЇϨϴϡϬϽϮϯϤϯ ϰϯϣЇϥϯϭϬϦϮϮЀ
ϴ ϣЇϱϳϴϡϬϽϮЇϪ ϫϯϭϴϮЇϫϡϷЇЈ � � � � � � � � � � � � � � � � � � � � � � � � � � ��

σϩϲϫϣϡϱϫϡ ϠϮϡ
ϐϯϬЇϳϩϸϮϩϪ ЇϭЇϥϧ ϬЇϥϦϱϡ ϣ ϲϴϸϡϲϮЇϪ ϱϦϫϬϡϭЇ ϔϫϱϡЈϮϩ � � � � � � � � � � � ��



σЇϱϲϳϯϣϡ ρϱЇϮϡ
ϒϳϣϯϱϦϮϮЀ ϧϩϣϯϰϩϲϮϩ϶ ϰϦϪϨϡϧЇϣ Ѐϫ ϨϡϲЇϢ ϣϩ϶ϯϣϡϮϮЀ ϣ ϴϸϮЇϣ ϦϲϳϦϳϩϸϮϯЈ
ϫϴϬϽϳϴϱϩ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

τϡϮϮϩϷϽϫϡ όϿϥϭϩϬϡ
ϒϰϦϷϩϵЇϫϡ ϣϩϫϯϱϩϲϳϡϮϮЀ ϯϢ˖ЅϭϮϯ�ϰϱϯϲϳϯϱϯϣϯЈ ϫϯϭϰϯϨϩϷЇЈ ϣ ϲϴϸϡϲϮϯϭϴ
ЇϮϳϦϱ˖ЅϱЇ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

τϡϮϮϩϷϽϫϡ όϿϥϭϩϬϡ
ϑϯϨϣϩϳϯϫ ϶ϴϥϯϧϮϽϯ�ϳϣϯϱϸϯϤϯ ϰϯϳϦϮϷЇϡϬϴ ϴϸϮЇϣ ϴ ϰϱϯϷϦϲЇ ϲϳϣϯϱϦϮϮЀ
ϯϢ˖ЅϭϮϯЈ ϫϯϭϰϯϨϩϷЇЈ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

τϡϱϫϡϣϦϮϫϯ ύϡϱϩϮϡ
ϑϯϨϣϩϳϯϫ ϡϮЇϭϡϷЇЈ ϳϡ ЈЈ ϣϩϥϩ � � � � � � � � � � � � � � � � � � � � � � � � � ��

τϯϮϷϡ ϕϦϥЇϱ
ϖϱϯϮϯϬϯϤЇϸϮЇ Ϥϱϴϰϩ ϬϡϮϥϹϡϵϳϮϩ϶ ϯϢɾЅϫϳЇϣ ϘϦϱϫϡϺϩϮϩ � � � � � � � � � ��

τϯϱϥϯϣϡ ϓϡϭϡϱϡ
ϑϡϮϮЇϪ ϰϦϱЇϯϥ ϧϩϳϳЀ ϳϡ ϳϣϯϱϸϯϲϳЇ ϶ϴϥϯϧϮϩϫϡ�ϫϦϱϡϭЇϲϳϡ
τϯϱϥϯϣϯϤϯ ϕϦϥϯϱϡ ϐϦϳϱϯϣϩϸϡ � � � � � � � � � � � � � � � � � � � � � � � � ��

τϴϭϦϮϿϫ ϋϯϲϳЀϮϳϩϮ
ϐЇϲϯϸϮϡ ϡϮЇϭϡϷЇЀ Ѐϫ ϯϥϮϡ Ϩ ϮϡϣϸϡϬϽϮϩ϶ ϥϩϲϷϩϰϬЇϮ ϣϡϱЇϡϳϩϣϮϯϤϯ
ϲϫϬϡϥϮϩϫϡ ϶ϴϥϯϧϮϽϯϤϯ ϣЇϥϥЇϬϦϮϮЀ ϭϩϲϳϦϷϽϫϯЈ ϹϫϯϬϩ � � � � � � � � � � � ��

υЅϳϯϸϫϡ ϏϬϽϤϡ
ϏϲϯϢϬϩϣϯϲϳЇ ϰϯϹϩϱϦϮϮЀ ϶ϴϥϯϧϮϽϯ�ϰϱϯϭϩϲϬϯϣϩ϶ ϷϦϮϳϱЇϣ
ϳϯϮϫϯЈ ϫϦϱϡϭЇϫϩ σϦϬϩϫϯϢϱϩϳϡϮЇЈ � � � � � � � � � � � � � � � � � � � � � � ��

υϯϣϤϦϮϫϯ ςϯϱϩϲ
ϑϯϨϣϩϳϯϫ ϬЇϮϯϤϱϡϣϿϱϩ ϣ ϭϩϲϳϦϷϳϣЇ ϔϫϱϡЈϮϩ ;; ϲϳϯϬЇϳϳЀ � � � � � � � � � ��

υϯϣϤϦϮϫϯ ςϯϱϩϲ
ϕϯϱϭϴϣϡϮϮЀ ϶ϴϥϯϧϮϽϯЈ ϫϴϬϽϳϴϱϩ ϲϳϴϥϦϮϳЇϣ ϰЇϥ ϸϡϲ ϱϯϢϯϳϩ ϴ ϳϦ϶ϮЇϷЇ
ϬЇϮϯϤϱϡϣϿϱϩ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

υЀϫЇϣ ύϡϱЇЀ
ψЇ ϲϳϯϱЇϮϯϫ ϳϣϯϱϸϯϲϳЇ ύϩϫϯϬϩ ϋϡϮϿϲϡ � � � � � � � � � � � � � � � � � � � ��

υЀϫЇϣ ϏϬϦϮϡ
ύϦϳϯϥ mϡϣϳϯϱϲϽϫϯЈ ϳϱϡϮϲϵϯϱϭϡϷЇЈ} Ϯϡ ϨϡϮЀϳϳЀ϶ ϱϩϲϴϮϫϴ ϳϡ ϧϩϣϯϰϩϲϴ � � ��

ψϡϤϴϱϲϽϫϡ ϖϱϩϲϳϩϮϡ
ρϮϡϬЇϨ ϯϢϱϡϨϴ�ЇϫϯϮϩ mςϯϤϯϱϯϥϩϷЀ ϒϫϯϱϢϯϳϮϡ} ϏϫϲϡϮϩ ύϦϬϽϮϩϸϴϫ � � � ��

ψϡϰϯϱϯϧϦϷϽ σЇϫϳϯϱЇЀ
σϩϱϡϨϮЇ ϨϡϲϯϢϩ ϲϴϸϡϲϮϯЈ ϴϫϱϡЈϮϲϽϫϯЈ ϫϦϱϡϭЇϫϩ � � � � � � � � � � � � � � � ��

ϋϡϫϡϴϬЇϮϡ τϡϮϮϡ
ρϣϳϯϱϲϽϫϡ ϳϦ϶ϮЇϫϡ ϴ ϲϦϱЇЈ ϧϩϣϯϰϩϲϮϯ�ϥϦϫϯϱϡϳϩϣϮϩ϶ ϰϦϪϨϡϧЇϣ � � � � � � ��

ϋϡϱϰϦϮϫϯ ϏϬϦϫϲϡϮϥϱϡ
ύϦϳϯϥϩ ϮϡϣϸϡϮϮЀ ϴϸϮЇϣ Ϩ ϣϡϥϡϭϩ ϲϬϴ϶ϴ ϯϢϱϡϨϯϳϣϯϱϸϯϤϯ ϭϩϲϳϦϷϳϣϡ � � � ��



ϋϯϣϡϬϦϮϫϯ ρϮϧϦϬЇϫϡ
φϫϲϰϱϦϲЇϯϮЇϨϭ ϴ ϲϴϸϡϲϮϯϭϴ ЇϮϳϦϱ˖ЅϱЇ � � � � � � � � � � � � � � � � � � � � ��

ϋϯϬϯϭЇЅϷϽ ώϡϥЇЀ
ϋϯϭϰ˖ϿϳϦϱϮϡ ϤϱϡϵЇϫϡ Ѐϫ ϲϫϬϡϥϯϣϡ ϰϱϯϵϦϲЇϪϮϯЈ ϰЇϥϤϯϳϯϣϫϩ ϭϡϪϢϴϳϮЇ϶
ϣϸϩϳϦϬЇϣ ϯϢϱϡϨϯϳϣϯϱϸϯϤϯ ϭϩϲϳϦϷϳϣϡ � � � � � � � � � � � � � � � � � � � � ��

ϋϯϱϮЅϣ ρϮϥϱЇϪ
ϐϱϩϣϡϳϮЇ ϶ϴϥϯϧϮЇ ϤϡϬϦϱϦЈ ϖϡϱϫϯϣϡ� ϳϦϮϥϦϮϷЇЈ Ϫ ϰϦϱϲϰϦϫϳϩϣϩ ϱϯϨϣϩϳϫϴ � ��

ϋϱϩϣЇϷϽϫϡ ϏϬϽϤϡ
υϦϫϯϱϡϳϩϣϮϩϪ ϧϩϣϯϰϩϲ ϣ ϲϴϸϡϲϮϯϭϴ ЇϮϳϦϱ˖ЅϱЇ � � � � � � � � � � � � � � � ��

ϋϴϫϬϦϣϡ υЇϡϮϡ
ρϱϳ�ϥϩϨϡϪϮ� Ϯϡ ϭϦϧЇ ϭϩϲϳϦϷϳϣϡ Ї ϰϱϯЅϫϳϴϣϡϮϮЀ � � � � � � � � � � � � � � ���

όϯϮϲϽϫϡ σϦϱϯϮЇϫϡ
ϏϲϯϢϬϩϣϯϲϳЇ ϰϱϯЅϫϳϴϣϡϮϮЀ ЇϤϱϯϣϯϤϯ ϰϱϦϥϭϦϳϮϯϤϯ ϲϦϱϦϥϯϣϩϺϡ ϥϬЀ ϥЇϳϦϪ
Ϩ ϣϡϥϡϭϩ ϯϰϯϱϮϯ�ϱϴ϶ϯϣϯϤϯ ϡϰϡϱϡϳϴ � � � � � � � � � � � � � � � � � � � � � ���

ύϡϫϡϱϦϮϫϯ ϏϬϦϮϡ
ϓϦϯϱϦϳϩϸϮЇ ϯϲϮϯϣϩ ϲϳϩϭϴϬϿϣϡϮϮЀ ϶ϴϥϯϧϮϽϯ�ϯϢϱϡϨϮϯϤϯ ϭϩϲϬϦϮϮЀ
ϲϳϴϥϦϮϳЇϣ ϰϱϩ ϣϩϫϯϮϡϮϮЇ ϧϩϣϯϰϩϲϮϯϤϯ ϰϦϪϨϡϧϴ � � � � � � � � � � � � � � ���

ύϡϫϯϣЇϪ ρϬϽϯϮϡ
ϏϨϥϯϢϬϦϮϮЀ ϲϴϸϡϲϮϯϤϯ ЇϮϳϦϱ˖Ѕϱϴ ϨϡϲϯϢϡϭϩ ϱϦϬϽЅϵϮϯЈ ϰϡϰϦϱϯϣϯЈ ϰϬϡϲϳϩϫϩ ���

ύϡϮϨϦϮϫϯ ηϣϡϮ
ϑϯϨϣϩϳϯϫ ϵЇϱϭϯϣϯϤϯ ϲϳϩϬϿ ϳϡ ϪϯϤϯ ϣϡϧϬϩϣЇϲϳϽ ϥϬЀ ϲϴϸϡϲϮϯϤϯ ϥϩϨϡϪϮϴ � ���

ύϡϮϸϦϮϫϯ ϟϬЇЀ
ρϫϳϴϡϬϽϮЇ ϰϱϯϢϬϦϭϩ ϣ ϯϢϱϡϨϯϳϣϯϱϸϯϭϴ ϭϩϲϳϦϷϳϣЇ� ϐϯϹϴϫ ϯϢϱϡϨЇϣ
ϥϯ ϳϦϭϡϳϩϸϮϯЈ ϫϯϭϰϯϨϩϷЇЈ � � � � � � � � � � � � � � � � � � � � � � � � � � ���

ύϡϲϬϡϫ σЇϫϳϯϱЇЀ
ϒϰϦϷϩϵЇϫϡ ЇϮϳϦϱϰϱϩϳϡϷЇЈ ϦϳϮϯϥϩϨϡϪϮϴ ϴϰϡϫϯϣϫϩ � � � � � � � � � � � � � ���

ύϡϹϫϡϱϩϮϦϷϽ ύϡϱ˖ЀϮϡ
ηϲϳϯϱЇЀ ϱϯϨϣϩϳϫϴ ϳϡ ϯϲϯϢϬϩϣϯϲϳЇ ϱϯϨϱϯϢϫϩ ϰϬϡϫϡϳϴ Ϯϡ ϯϲϮϯϣЇ
ϴϱϢϡϮЇϲϳϩϸϮϩ϶ ϲϿϧϦϳЇϣ � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

ύϡϹϫϡϱϩϮϦϷϽ ύϡϱ˖ЀϮϡ
ϏϲϯϢϬϩϣϯϲϳЇ ϵϯϱϭϴϣϡϮϮЀ ϳϣϯϱϸϯϤϯ ϰϯϳϦϮϷЇϡϬϴ ϲϳϴϥϦϮϳЇϣ ϰϱϩ ϱϯϨϱϯϢϷЇ
ϭϦϥЇϡ�ϡϱϳϴ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

ύϯϣϸϡϮ σϡϬϦϮϳϩϮϡ
ϐϱϡϫϳϩϸϮϩϪ ϥϯϲϣЇϥ ϯϨϮϡϪϯϭϬϦϮϮЀ ϭϡϪϢϴϳϮЇ϶ ϴϸϩϳϦϬЇϣ ϰϯϸϡϳϫϯϣϩ϶ ϫϬϡϲЇϣ
ЇϨ ϳϣϯϱϡϭϩ ϯϢϱϡϨϯϳϣϯϱϸϯϤϯ ϭϩϲϳϦϷϳϣϡ � � � � � � � � � � � � � � � � � � � ���

ύϡϳϣЅЅϣϡ ρϬϽϢЇϮϡ� ψϡϬϦϺϦϮϫϯ ηϮϮϡ� ϙϴϬϽϧϦϮϫϯ φϬЇϮϡ
ϐϱϯЀϣ ϰϯϲϳϭϯϥϦϱϮЇϨϭϴ Ѐϫ ϶ϴϥϯϧϮϽϯϤϯ ϲϳϩϬϿ ϴ ϥϩϨϡϪϮЇ � � � � � � � � � � ���

ώϡϪϥϦϮϫϯ σЇϫϳϯϱЇЀ
ϐϯϹϴϫϩ GLJLWDO DUW ϣ ϳϣϯϱϸϯϲϳЇ ϑϯϭϡϮϡ ύЇϮЇϮϡ � � � � � � � � � � � � � � � ���



ώϦϢϩϬϩϷЀ ρϮϡϲϳϡϲЇЀ
ϑϯϨϣϩϳϯϫ ϮϡϣϸϡϬϽϮϯ�ϰЇϨϮϡϣϡϬϽϮϯЈ ϥЇЀϬϽϮϯϲϳЇ ϲϳϴϥϦϮϳЇϣ ϰϱϩ ϱϯϢϯϳЇ
ϣ ϳϦ϶ϮЇϷЇ Ϸϩϵϱϯϥϱϴϫϴ � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

ώϦϢϩϬϩϷЀ ρϮϡϲϳϡϲЇЀ
ϏϲϯϢϬϩϣϯϲϳЇ ϳϦ϶ϮЇϫϩ Ϸϩϵϱϯϥϱϴϫϴ Ϯϡ ϰϱϩϫϬϡϥЇ ϳϣϯϱϸϯϲϳЇ ϴϫϱϡЈϮϲϽϫϩ϶
ЇϬϿϲϳϱϡϳϯϱЇϣ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

ώϦϥϯϲЅϫϯ ώϦϯϮЇϬϡ
σϩϱϡϧϡϬϽϮЇ ϭϯϧϬϩϣϯϲϳЇ ϱϡϫϴϱϲϴ ϣ ϨϯϢϱϡϧϦϮϮЇ ϬϿϥϩϮϩ � � � � � � � � � � ���

ϏϬϽϥϦϱ φϱЇϫϡ
ηϲϳϯϱЇЀ Ї ϯϲϯϢϬϩϣϯϲϳЇ ϲϳϣϯϱϦϮϮЀ ϰϯϹϳϯϣϩ϶ ϭϡϱϯϫ � � � � � � � � � � � � � ���

ϏϮЇϺϦϮϫϯ ϟϬЇЀ
χϩϣϯϰϩϲϮЇ ϡϲϰϦϫϳϩ ϫϡϱϳϩϮϩ�ϰϦϪϨϡϧϴ � � � � � � � � � � � � � � � � � � � ���

ϐϩϬϩϰϦϮϫϯ ρϮϡϲϳϡϲЇЀ
ϋЇϮϦϳϩϸϮϡ ϲϫϴϬϽϰϳϴϱϡ Ѐϫ ϯϥϮϡ ЇϨ ϵϯϱϭ ϣϩϱϡϧϦϮϮЀ
϶ϴϥϯϧϮϽϯ�ϳϣϯϱϸϯϤϯ ϱϯϨϣϩϳϫϴ � � � � � � � � � � � � � � � � � � � � � � � � ���

ϐϯϣЅϳϯϣϡ ύϡϱЇЀ
υϦϫϯϱϡϳϩϣϮϦ ϰϡϮϮϯ� ϣЇϥ ϰϡϭ˖Ѐϳϫϩ ЇϲϳϯϱЇЈ ϥϯ ϲϴϸϡϲϮϯЈ ϮϦϯϢ϶ЇϥϮϯϲϳЇ � � � � ���

ϐϯϬϴϥϦϮϽ όЇϬЇЀ
ϒϴϸϡϲϮЇ ϯϲϣЇϳϮЇ ϳϦ϶ϮϯϬϯϤЇЈ ϴ ϰϱϯϷϦϲЇ ϮϡϣϸϡϮϮЀ ϭϡϪϢϴϳϮЇ϶ ϣϸϩϳϦϬЇϣ
ϯϢϱϡϨϯϳϣϯϱϸϯϤϯ ϭϩϲϳϦϷϳϣϡ � � � � � � � � � � � � � � � � � � � � � � � � � ���

ϐϱϩϪϭϩϸ όϦϲЀ
ϐϦϱϹϩϪ Ϯϡ ψϡϫϡϱϰϡϳϳЇ ϶ϴϥϯϧϮЇϪ ϮϡϣϸϡϬϽϮϩϪ ϨϡϫϬϡϥ
ЇϨ ���ϱЇϸϮϯϿ ЇϲϳϯϱЇЅϿ ϣ ϲϴϸϡϲϮϯϭϴ ϭϩϲϳϦϷϽϫϯϭϴ ϰϱϯϲϳϯϱЇ � � � � � � � � ���

ϐϱϯϥϡϮ ηϱϩϮϡ
ηϮϳϦϱϰϱϦϳϡϷЇЀ ϣЇϨϴϡϬϽϮϯϤϯ ϯϢϱϡϨϴ ϴ ϤϱϡϵЇϸϮϯϭϴ ϥϩϨϡϪϮЇ � � � � � � � � � ���

ϑϯϧϩϮϡ ύϡϱϤϡϱϩϳϡ
ϒϴϸϡϲϮЇ ϳϦ϶ϮϯϬϯϤЇЈ ϣ ϭϩϲϳϦϷϳϣЇ � � � � � � � � � � � � � � � � � � � � � � � ���

ϑϯϹϫϡ ρϮϥϱЇϪ
ϓϦϮϥϦϮϷЇЈ ϱϯϨϣϩϳϫϴ ϭϯϱϲϽϫϯϤϯ ϰϦϪϨϡϧϴ ϴ ϲϴϸϡϲϮϯϭϴ ϯϬЇϪϮϯϭϴ ϧϩϣϯϰϩϲЇ ���

ϒϡϣϸϴϫ ϏϬϦϮϡ
ηϮϮϯϣЇϷЇϪϮϩϪ ϰϱϩϪϯϭ ϴ ϣϩϫϬϡϥϡϮϮЇ ϰϱϦϥϭϦϳϴ mϋϯϭϰϯϨϩϷЇЀ}
ϣ ϶ϴϥϯϧϮЇϪ ϹϫϯϬЇ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

ϒϡЅϮϫϯ ηϱϩϮϡ� ϋϱϡϣϦϷϽ ρϮϡϲϳϡϲЇЀ
σϩϳϩϮϡϮϫϡ ϣ ϱϯϨϣϩϳϫϴ ϫϴϬϽϳϴϱϩ ϔϫϱϡЈϮϩ � � � � � � � � � � � � � � � � � � ���

ϒϦϱϤϦЅϣϡ ώϡϳϡϬЇЀ� ϒϬϯϢϯϥϦϮϿϫ ύϡϱЇЀ
φϲϳϦϳϩϸϮϯ�ϵϴϮϫϷЇϯϮϡϬϽϮЇ ϡϲϰϦϫϳϩ ϫϯϬϽϯϱϴ ϣ ϥϩϨϡϪϮЇ
ЇϮϳϦϱ˖ЅϱЇϣ ϭϦϥϩϸϮϩ϶ ϨϡϫϬϡϥЇϣ � � � � � � � � � � � � � � � � � � � � � � � � ���

ϒϦϱϤϦЅϣϡ ώϡϳϡϬЇЀ� ϑϴϬϽ ϏϬϽϤϡ
ρϫϳϴϡϬϽϮЇϲϳϽ ϦϳϮЇϸϮϯЈ ϲϳϩϬЇϲϳϩϫϩ ϣ ϲϴϸϡϲϮϯϭϴ ϥϩϨϡϪϮЇ ϲϦϱϦϥϯϣϩϺϡ � � � ���



ϒϦϱϦϥϡ ώϡϳϡϬЇЀ
ηϲϳϯϱϩϫϯ�ϫϴϬϽϳϴϱϮϩϪ ϫϯϮϳϦϫϲϳ
ϲϳϣϯϱϦϮϮЀ ϰϡϭ˖ЀϳϮϩϫϡ ςϯϤϥϡϮϴ ϖϭϦϬϽϮϩϷϽϫϯϭϴ
�υϯ ����ϱЇϸϸЀ ϘϦϱϫϡϲϽϫϯϤϯ ϮϡϷЇϯϮϡϬϽϮϯϤϯ ϴϮЇϣϦϱϲϩϳϦϳϴ� � � � � � � � � � ���

ϒϩϱϯϳϡ ηϱϩϮϡ
σϩϣϸϦϮϮЀ ϥϦϫϯϱϡϳϩϣϮϯϤϯ ϮϡϳϿϱϭϯϱϳϴ ϴ ϰϱϯϷϦϲЇ ϰϱϯϵϦϲЇϪϮϯЈ ϰЇϥϤϯϳϯϣϫϩ
ϭϡϪϢϴϳϮϽϯϤϯ ϶ϴϥϯϧϮϩϫϡ�ϰϦϥϡϤϯϤϡ � � � � � � � � � � � � � � � � � � � � � ���

ϒϭϡϤϬϿϫ ϓϡϭЇϬϡ
ϒϯϷЇϡϬϽϮЇ ϰϬϡϫϡϳϩ ϴ ϨϭЇϲϳЇ ϵϯϱϭϴϣϡϮϮЀ ϫϯϭϰϯϨϩϷЇϪϮϩ϶ Ϯϡϣϩϸϯϫ ϲϳϴϥϦϮϳЇϣ ���

ϒϯϢϸϦϮϫϯ ϏϬϽϤϡ
ϐϱϦϨϦϮϳϡϷЇϪϮϡ ϰϯϬЇϤϱϡϵЇЀ ϳϡ ЈЈ ϣϩϥϩ � � � � � � � � � � � � � � � � � � � � ���

ϒϯϬϯϥϯϣϮЇϫϯϣ ηϤϯϱ
ϓϱϡϥϩϷЇϪϮЇ ϳϡ ϮϯϣЇϳϮЇ ϳϦ϶ϮЇϫϩ ϯϬЇϪϮϯϤϯ ϧϩϣϯϰϩϲϴ� Ј϶ ϱЇϨϮϯϣϩϥϩ
ϳϡ ϯϲϮϯϣϮЇ ϯϨϮϡϫϩ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

ϒϳϱϩϧϫϯ ώϡϳϡϬЇЀ
ψϢϦϱϦϧϦϮϮЀ ϳϱϡϥϩϷЇϪ ϣ ϲϴϸϡϲϮϯϭϴ ϧϩϣϯϰϩϲЇ ϋϩϳϡϿ � � � � � � � � � � � ���

ϒϴϺϦϣϡ ρϮϮϡ� ϒϦϱϦϥϡ ώϡϳϡϬЇЀ
ϓϣϯϱϸЇϲϳϽ ςϦϮϫϲЇ Ѐϫ ϱϦϡϫϷЇЀ Ϯϡ ϨϭЇϮϩ ϣ ϲϴϲϰЇϬϽϲϳϣЇ � � � � � � � � � � � � ���

ϓϡϱϡϲϿϫ ϋϡϳϦϱϩϮϡ
ώϿϡϮϲϩ ϳϡ ϲϰϯϲϯϢϩ ϣϩϫϯϮϡϮϮЀ ϫϯϬϽϯϱϯϣϯϤϯ ϬЇϮϯϱϩϳϴ � � � � � � � � � � � ���

ϓϡϱϮϡϣϲϽϫϡ ρϬЇϮϡ
ϏϲϯϢϬϩϣϯϲϳЇ ϱϯϨϣϩϳϫϴ ϳϡ ϲϳϣϯϱϦϮϮЀ ϥϦϫϯϱϡϳϩϣϮϯϤϯ ϰϡϮϮϯ
ϴ ϱЇϨϮϩ϶ ϳϦ϶ϮЇϫϡ϶ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

ϓϡϱϮϡϣϲϽϫϡ ρϬЇϮϡ� ϒϦϱϦϥϡ ώϡϳϡϬЇЀ
ϐϱϯϳϯϫЇϮϦϳϩϸϮЇ ϳϦϮϥϦϮϷЇЈ ϳϡ ϵϯϱϭϴϣϡϮϮЀ ϮϡϰϱЀϭϴ ϫЇϮϦϳϩϨϭ � � � � � � � ���

ϓϦϬЇϧϦϮϫϯ ώϡϳϡϬЇЀ
ϐϯϹϴϫ ϣϩϱϡϧϦϮϮЀ ϴ ϣЇϨϴϡϬϽϮϯ�ϤϱϡϵЇϸϮϯϭϴ ϣϩϤϬЀϥЇ ϫϡϬϦϮϥϡϱЀ � � � � � � ���

ϔϲϦϮϫϯ ϏϬϦϮϡ
ϏϲϯϢϬϩϣϯϲϳЇ ϣϩϣϸϦϮϮЀ ϰϬϡϲϳϩϸϮϯЈ ϡϮϡϳϯϭЇЈ ϴ ϲϴϸϡϲϮЇϪ ϯϲϣЇϳЇ ϥϩϨϡϪϮϦϱЇϣ ���

ϖϡϱϥЇϫϯϣϡ όϡϱЇϲϡ
ςϡϳϩϫ Ѐϫ ϰϱϦϥϭϦϳ ϣϡϱЇϡϳϩϣϮϯϤϯ ϲϫϬϡϥϮϩϫϡ
�Ϩ ϥϯϲϣЇϥϴ ϣϩϫϬϡϥϡϮϮЀ ϣ ϭϩϲϳϦϷϽϫЇϪ ϹϫϯϬЇ� � � � � � � � � � � � � � � � � ���

ϖϯϣϡϮ ηϬϯϮϡ
ϐϱϯϢϬϦϭϡ ϱϯϨϱϯϢϫϩ ϡϣϳϯϱϲϽϫϩ϶ ϶ϴϥϯϧϮЇ϶ ϰϯϲϳϦϱЇϣ � � � � � � � � � � � � ���

ϖϱϡϭϯϣϡ�ςϡϱϡϮϯϣϡ ϏϬϦϮϡ� ψϡϪϷϦϣϡ σЇϫϳϯϱЇЀ
ϕϯϳϯϤϱϡϵЇЀ Ѐϫ ϨϡϲЇϢ ϶ϴϥϯϧϮϽϯ�ϯϢϱϡϨϮϯЈ ϣϩϱϡϨϮϯϲϳЇ � � � � � � � � � � � � ���

ϘϦϰϴϱϮϩϪ ϋϯϲϳЀϮϳϩϮ
ψϮϡϸϦϮϮЀ ϫϯϬϽϯϱϴ ϳϡ ϫϯϬϽϯϱϯϲϰϱϩϪϮЀϳϳЀ ϣ ϰϱϯϷϦϲЇ ϲϳϣϯϱϦϮϮЀ
ϡϢϲϳϱϡϫϳϮϯЈ ϫϯϭϰϯϨϩϷЇЈ � � � � � � � � � � � � � � � � � � � � � � � � � � � ���



ϘϴϢϦϮϫϯ ϏϬϦϮϡ
ϔϫϱϡЈϮϲϽϫϩϪ ϰϦϪϨϡϧ ϴ ϳϣϯϱϸϯϲϳЇ ϶ϴϥϯϧϮϩϫЇϣ ;,; ϲϳ� � � � � � � � � � � � ���

ϘϴϤϡϪ ώϡϳϡϬЇЀ
ϑϯϨϣϩϣϡϬϽϮϦ ϲϦϱϦϥϯϣϩϺϦ Ѐϫ ϯϲϮϯϣϡ ϵϯϱϭϴϣϡϮϮЀ ϯϲϯϢϩϲϳϯϲϳЇ ϥϩϳϩϮϩ � � ���

ϙϡϰЇϮϡ ϟϬЇЀ
ϑϯϨϣϩϳϯϫ ϫϯϬϯϱϩϲϳϩϸϮϩ϶ ϨϥЇϢϮϯϲϳϦϪ ϲϳϴϥϦϮϳЇϣ ϶ϴϥϯϧϮЇ϶ ϨϡϫϬϡϥЇϣ � � � � ���

ϙϡϰϯϣϡϬ ϏϬϦϫϲϡϮϥϱϡ
ϓϱϡϥϩϷЇЈ ϮϡϱϯϥϮϯϤϯ ϤϯϮϸϡϱϲϳϣϡ ϣ ϲϴϸϡϲϮЇϪ ϫϦϱϡϭЇϷЇ � � � � � � � � � � � � ���

ϙϦϱϦϳϿϫ ϑϴϲϬϡϮϡ
ϕϦϮϯϭϦϮ ϴϫϱϡЈϮϲϽϫϯϤϯ ϭϩϲϳϦϷϳϣϡ ϣ ϫϯϮϳϦϫϲϳЇ ϵϯϱϭϴϣϡϮϮЀ
ϮϡϷЇϯϮϡϬϽϮϯЈ ЇϥϦϮϳϩϸϮϯϲϳЇ � � � � � � � � � � � � � � � � � � � � � � � � � ���

ϟϱЇϮϡ�σϦϱϮϩϥϴϢ ώϡϳϡϬЇЀ
ηϮϳϦϱϡϫϳϩϣϮϡ ϲϫϬϡϥϯϣϡ Ѐϫ ϮϦϯϢ϶ЇϥϮϩϪ ϦϬϦϭϦϮϳ ϲϴϸϡϲϮϯЈ ϭϩϲϳϦϷϽϫϯЈ ϰϯϥЇЈ ���

ϠϱϦϭϸϴϫ ϏϬϽϤϡ
ϐϦϪϨϡϧϮϡ ϫϡϱϳϩϮϡ ЇϨ ϶ϡϱϡϫϳϦϱϮϩϭϩ ϱϩϲϡϭϩ ϬϡϮϥϹϡϵϳϴ ϱЇϥϮϯϤϯ ϫϱϡϿ � � ���
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