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ǙǘǟǊǫǊǜǒ��ǝǜǘǚǔǘǖ�ǒ�ǡǏǜǌǚǜǔǘǖ�
�

ƴƺƯƪƼƲƬƷƯ�
ƪƴƼƲƬƷƸƻƼƲ�ǂƴƸƵƯ��

�ƴƪǂ��3<3
ƴǚǏǊǜǒǌǗǏ�ǊǔǜǒǌǗǘǛǜǒ�ǢǔǘǕǏ�ǘǋǱǏǎǒǳǏǗǏ�Ǜǝ�ǔǊǘ�ǱǏǎǒǗǛǜǌǏǗ�ǙǚǘǱǏǔǊǜ��ƴƪǂ�



ǂƪƿ

ƲǍǚǊ�ǔǘǱǊ�ǙǘǛǜǘǱǒ�ǌǒǢǏ�ǘǎ�������ǍǘǎǒǗǊ��ƲǊǔǘ�
ǒǑǍǕǏǎǊ�ǱǏǎǗǘǛǜǊǌǗǘ��ǜǊǋǕǊ�ǛǊ����ǙǘǲǊ�ǒ����
ǞǒǍǝǚǏ�ǙǚǏǎǛǜǊǌǲǊ�ǖǗǘǍǘ�ǌǒǢǏ�ǘǎ�ǒǍǚǏ��Ƽǘ�ǱǏ�
ǋǘǚǋǊ�ǛǜǚǊǜǏǍǒǱǏ��ǕǘǍǒǔǏ�ǒ�ǛǜǚǙǲǏǳǊ�
ƴǚǘǑ�ǢǊǟ�ǚǊǑǌǒǱǊǖǘ��ǌǏǢǜǒǗǏ��ǕǘǍǒǡǔǘ�
ǚǊǑǖǒǢǲǊǳǏ��ǝǡǒǖǘ�ǔǊǔǘ�ǎǊ�ǙǕǊǗǒǚǊǖǘ�
ǝǗǊǙǚǏǎ���ǛǜǚǙǲǏǳǏ�ǒ�ǔǘǗǠǏǗǜǚǊǠǒǱǝ��ǛǌǊǔǊ�
ǙǊǚǜǒǱǊ�ǑǊǟǜǏǌǊ�ǙǊǐǳǝ���ǚǏǢǊǌǊǳǏ�ǙǚǘǋǕǏǖǊ��
�ǙǚǘǗǊǕǊǑǒǖǘ�ǚǏǢǏǳǊ�ǝ�ǜǏǢǔǒǖ�ǛǒǜǝǊǠǒǱǊǖǊ���
ǞǏǚ�ǙǕǏǱ�ǒ�ǙǘǢǜǘǌǊǳǏ�ǙǚǘǜǒǌǗǒǔǊ��ǝ�ǢǊǟǝ�
ǗǏǖǊ�ǛǚǏǴǏ��ǛǊǖǘ�ǑǗǊǳǏ��
ǂǊǟ�ǱǏ�ǑǊ�ǛǌǊǔǘǍǊ���ǋǏǑ�ǘǋǑǒǚǊ�ǗǊ�ǝǑǚǊǛǜ��ǙǘǕ�
ǒǕǒ�ǞǒǑǒǡǔǝ�ǛǙǘǛǘǋǗǘǛǜ��ƶǘǐǏ�ǛǏ�ǒǍǚǊǜǒ�
ǚǏǔǚǏǊǜǒǌǗǘ�ǒǕǒ�ǜǊǔǖǒǡǊǚǛǔǒ��ǝ�ǢǔǘǕǒ��ǔǘǎ�
ǔǝǴǏ�ǒǕǒ�ǘǗǕǒǗǏ��ƽǡǏǴǒ�ǢǊǟ��ǗǏ�ǙǘǛǜǊǱǏǖǘ�ǛǊǖǘ�
ǋǘǲǒ�ǒǍǚǊǡǒ���ǙǘǛǜǊǱǏǖǘ�ǋǘǲǒ�ǖǒǛǕǒǘǠǒ�

ƴƽƼƪƴ�Ʊƪ�ƺƯǀƲƴƵƪưƽ

ƴǝǜǊǔ�ǝ�ǔǘǱǏǖ�ǛǜǊǚǒǖ�ǙǚǏǎǖǏǜǒǖǊ�ǎǊǱǏǖǘ�
Ǘǘǌǒ�ǐǒǌǘǜ��ƪǔǜǒǌǗǘǛǜ�ǔǘǱǊ�ǗǊǖ�ǙǚǝǐǊ�
ǙǚǒǕǒǔǝ�ǎǊ�ǘǎ�ǛǜǊǚǒǟ�ǒ�ǗǏǙǘǜǚǏǋǗǒǟ�
ǙǚǏǎǖǏǜǊ�ǗǊǙǚǊǌǒǖǘ�ǗǘǌǏ�ǒ�ǔǘǚǒǛǗǏ�ǛǜǌǊǚǒ��
ƷǊ�ǜǊǱ�ǗǊǡǒǗ�ǝǙǘǑǗǊǴǏǖǘ�ǛǏ�ǛǊ�ǙǚǒǗǠǒǙǒǖǊ�
ǚǏǠǒǔǕǊǐǏ��ǙǘǗǘǌǗǏ�ǝǙǘǜǚǏǋǏ�ǒ�ǔǚǏǊǜǒǌǗǘǍ�
ǛǜǌǊǚǊǳǊ��ǝǑ�ǙǚǊǔǜǒǡǊǗ�ǚǊǎ�

ƶƪƼƯƶƪƼƲƴƪ�Ʊƪ�ƼƪƴƶƲǁƪƺƯ

ƶǊǜǏǖǊǜǒǔǊ�ǱǏ�ǘǎǝǌǏǔ�ǋǒǕǊ�ǒǑǊǑǘǌ�ǔǘǱǒ�
ǙǘǎǛǜǒǡǏ�ǡǘǌǏǔǊ�ǗǊ�ǚǊǑǖǒǢǲǊǳǏ��
ǝǙǘǚǗǘǛǜ�ǒ�ǛǗǊǕǊǐǲǒǌǘǛǜ��ƽǙǚǊǌǘ�ǑǊǜǘ��
ǘǗǊ�ǱǏ�ǗǏǚǊǛǔǒǎǒǌǘ�ǌǏǑǊǗǊ�ǑǊ�ǚǊǑǌǘǱ�ǕǘǍǒǔǏ��
ǔǚǏǊǜǒǌǗǘǛǜǒ�ǒ�ǔǚǒǜǒǡǔǘǍ�ǖǒǢǲǏǳǊ�
ƴǚǘǑ�ǛǒǛǜǏǖǊǜǒǡǊǗ�ǚǊǎ�ǒ�ǜǊǔǖǒǡǊǚǛǔǒ�ǎǝǟ��
ǝǡǏǗǒǠǒ�ǴǏ�ǛǏ�ǘǟǚǊǋǚǒǌǊǜǒ�ǎǊ�ǒǛǜǚǊǐǝǱǝ�
ǚǊǑǕǒǡǒǜǏ�ǛǜǚǊǜǏǍǒǱǏ�ǚǏǢǊǌǊǳǊ��ǝǙǘǚǏǫǝǱǝ�
ǖǏǜǘǎǏ�ǒ�ǝǛǊǌǚǢǊǌǊǱǝ�ǛǌǘǱǏ�ǖǊǜǏǖǊǜǒǡǔǘ�
ǑǗǊǳǏ��ǀǒǲ�ǱǏ��ǙǘǛǜǒǑǊǳǏ�ǝǛǙǏǟǊ�ǗǊ�
ǖǊǜǏǖǊǜǒǡǔǒǖ�ǜǊǔǖǒǡǏǳǒǖǊ�ǗǊ�Ǜǌǒǖ�
ǗǒǌǘǒǖǊ�ǔǊǘ�ǒ�ǗǊ�ǜǊǔǖǒǡǏǳǒǖǊ�ƶǒǛǕǒǢǊ��
ƴǏǗǍǝǚ��ǒ��StemCo�ǊǕǒ�ǒ�ǛǜǒǠǊǳǏ�ǌǏǢǜǒǗǊ�
ǔǘǱǏ�ǴǏ�ǒǖ�ǋǒǜǒ�ǘǎ�ǔǘǚǒǛǜǒ�ǝ�ǎǊǲǏǖ�
ǢǔǘǕǘǌǊǳǝ�ǒ�ǐǒǌǘǜǝ�



ƬƯƵƲƴƲ�ƪƺƼ

ƬǏǕǒǔǒ�Ǌǚǜ�ǱǏ�ǘǚǍǊǗǒǑǘǌǊǗ�ǝ�ǗǏǔǘǕǒǔǘ�
ǜǏǖǊǜǛǔǒǟ�ǠǏǕǒǗǊ��ƽǡǏǗǒǠǒ�ǴǏ�ǗǊ�ǘǌǒǖ�
ǡǊǛǘǌǒǖǊ�ǚǊǑǌǒǱǊǜǒ�ǔǚǏǊǜǒǌǗǘǛǜ��ǔǚǒǜǒǡǔǘ�
ǖǒǢǲǏǳǏ�ǒ�ǛǊǚǊǎǳǝ�ǒǛǜǚǊǐǝǱǝǴǒ�ǚǊǑǕǒǡǒǜǏ�
ǏǙǘǟǏ��ǝǖǏǜǗǒǔǏ�ǒ�ǔǝǕǜǝǚǏ��ǜǏǟǗǒǔǏ��ǊǕǒ�ǒ�
ǝǡǒǜǒ�ǎǊ�ǙǚǏǙǘǑǗǊǱǝ�ǒ�ǙǚǒǖǏǗǏ�ǏǕǏǖǏǗǜǏ�
ǝǖǏǜǗǘǛǜǒ�ǔǊǔǘ�ǋǒ�ǒǑǚǊǑǒǕǒ�ǛǘǙǛǜǌǏǗǏ�ǒǎǏǱǏ��
ƽǖǏǜǗǘǛǜ�ǙǘǛǜǊǱǏ�ǛǚǏǎǛǜǌǘ�ǚǊǑǝǖǏǌǊǳǊ�ǛǌǏǜǊ�
ǒ�ǙǘǌǏǑǝǱǏ�ǛǌǏ�ǗǊǛ�

ƲƭƵƪ�Ʋ�ƴƸƷƪǀ

ƺǊǎǒǘǗǒǠǊ�ƲǍǕǊ�ǒ�ǔǘǗǊǠ�ǘǛǖǒǢǲǏǗǊ�ǱǏ�
ǑǊ�ǝǡǏǗǒǔǏ�Grade 3, 4, 5�ǔǊǘ�ǝǌǘǎ�ǝ�ǛǌǏǜ�
ǚǝǡǗǒǟ�ǌǏǢǜǒǗǊ�ǔǚǘǑ�ǑǊǋǊǌǝ��ǛǜǚǙǲǏǳǏ�ǒ�
ǔǚǏǊǜǒǌǗǘǛǜ��ƮǏǠǊ�ǴǏ�ǝǡǒǜǒ�ǘǛǗǘǌǏ�ǢǒǌǏǳǊ��
ǌǏǑǏǳǊ��ǙǕǏǜǏǳǊ�ǒ�ǚǊǎǊ�ǛǊ�ǜǏǔǛǜǒǕǘǖ��
ǚǊǑǌǒǱǊǱǝǴǒ�ǞǒǗǝ�ǖǘǜǘǚǒǔǝ��ǔǘǘǚǎǒǗǊǠǒǱǝ��
ǔǘǗǠǏǗǜǚǊǠǒǱǝ�ǒ�ǘǛǏǴǊǱ�ǙǘǛǜǒǍǗǝǴǊ��ƺǊǎ�ǝ�
ǖǊǕǒǖ�ǍǚǝǙǊǖǊ�ǘǖǘǍǝǴǊǌǊ�ǒǗǎǒǌǒǎǝǊǕǗǝ�
ǙǊǐǳǝ��Ǌ�ǛǌǊǔǊ�ǚǝǔǘǜǌǘǚǒǗǊ�ǋǒǴǏ�ǚǏǑǝǕǜǊǜ�
ǳǒǟǘǌǘǍ�ǜǚǝǎǊ�ǒ�ǖǊǢǜǏ�
ƸǌǊ�ǚǊǎǒǘǗǒǠǊ�ǙǘǎǛǜǒǡǏ�ǛǜǚǙǲǏǳǏ��
ǛǊǖǘǙǘǝǑǎǊǳǏ�ǒ�ǲǝǋǊǌ�ǙǚǏǖǊ�ǛǜǌǊǚǊǳǝ�
ǚǝǔǊǖǊ�Ȃ�ǌǏǢǜǒǗǏ�ǔǘǱǏ�ǜǚǊǱǝ�ǠǏǘ�ǐǒǌǘǜ�

ƷǊǍǕǊǛǊǔ�MH�ǗǊ�ǜǒǖǛǔǘǖ�ǚǊǎǝ��ǙǘǢǜǘǌǊǳǝ�
ǒ�ǞǏǚ�ǙǕǏǱǝ�ǔǚǘǑ�ǒǍǚǝ�ǝ�ǔǚǝǍǝ�ǒ�ǚǊǑǌǒǱǊǳǝ�
ǛǊǖǘǙǘǝǑǎǊǳǊ�ǒ�ǚǊǎǘǛǜǒ�ǒǑǚǊǐǊǌǊǳǊ�ǔǚǘǑ�
ǙǘǔǚǏǜ�
ƴǊǙǝǏǚǊ�ǍǚǊǎǒ�ǛǊǖǘǙǘǝǑǎǊǳǏ�ǒ�ǘǜǙǘǚǗǘǛǜ�ǝ�
ǔǚǏǊǜǒǌǗǘǖ�ǒ�ǙǘǎǛǜǒǠǊǱǗǘǖ�ǘǔǚǝǐǏǳǝ�

ƴƪƹƽƯƺƪ

ƸǌǊ�ǊǞǚǘ�ǋǚǊǑǒǕǛǔǊ�ǌǏǢǜǒǗǊ�ǘǋǱǏǎǒǳǝǱǏ��
ǋǘǚǒǕǊǡǔǏ�ǌǏǢǜǒǗǏ��ǙǕǏǛ��ǊǔǚǘǋǊǜǒǔǝ��
ǚǒǜǊǖ�ǒ�ǖǝǑǒǔǝ��ƺǊǑǌǒǱǊ�ǞǒǑǒǡǔǝ�ǛǙǚǏǖǗǘǛǜ��
ǔǚǏǊǜǒǌǗǘǛǜ��ǎǒǛǠǒǙǕǒǗǝ��ǜǒǖǛǔǒ�ǎǝǟ�ǒ�ǛǌǏǛǜ�
ǘ�ǚǊǑǕǒǡǒǜǒǖ�ǔǝǕǜǝǚǊǖǊ��ƽǡǒǖǘ�ǑǊǋǊǌǗǏ�ǒ�
ǋǏǑǋǏǎǗǏ�ǙǘǔǚǏǜǏ�ǔǘǱǒ�ǚǊǑǌǒǱǊǱǝ�ǔǘǘǚǎǒǗǊǠǒǱǝ��
ǚǊǌǗǘǜǏǐǝ�ǒ�ǚǒǜǊǖ�



ƿƸƺ

ƽ�ǗǊǢǘǱ�ǢǔǘǕǒ��ǜǘǔǘǖ�ǢǔǘǕǛǔǏ�ǍǘǎǒǗǏ��
ǙǘǛǜǘǱǏ�ǚǊǑǗǏ�ǖǊǗǒǞǏǛǜǊǠǒǱǏ�ǛǊ�ǚǊǑǕǒǡǒǜǒǖ�
ǜǏǖǊǖǊ��Ǌ�ǡǕǊǗǘǌǒ�ǟǘǚǊ�Ǜǝ�ǝǌǏǔ�ǝǡǏǛǗǒǠǒ�
ǗǊ��ǗǊǛǜǝǙǒǖǊ��ƷǊ�ǊǔǜǒǌǗǘǛǜǒǖǊ�ǟǘǚǊ�
ǝǡǒǖǘ�ǒ�ǌǏǐǋǊǖǘ�ǚǊǑǗǏ�ǒǑǌǘǚǗǏ��ǎǏǡǒǱǏ�
ǒ�ǙǘǙǝǕǊǚǗǏ�ǔǘǖǙǘǑǒǠǒǱǏ��ƸǛǒǖ�ǙǏǌǊǳǊ��
ǝǡǏǗǒǠǒ�ǔǘǱǒ�ǛǌǒǚǊǱǝ�ǗǏǔǒ�ǒǗǛǜǚǝǖǏǗǜ��
ǜǊǔǘǫǏ�ǎǊǱǝ�ǌǏǕǒǔǒ�ǎǘǙǚǒǗǘǛ�ǛǌǘǱǒǖ�
ǝǡǏǢǴǏǖ�

ƹƺƸƭƺƪƶƲƺƪƥƯ

ƷǊ�ǛǏǔǠǒǱǒ�ǙǚǘǍǚǊǖǒǚǊǳǊ�ǝǡǏǗǒǠǒ�ǴǏ�ǙǝǜǏǖ�
ǏǎǝǔǊǜǒǌǗǒǟ�ǛǘǞǜǌǏǚǊ�ǒ�ǒǍǚǒǠǊ�ǝǌǏǐǋǊǌǊǜǒ�
ǔǊǔǘ�ǎǊ�ǗǊ�ǋǚǑ��Ǣǜǘ�ǱǏǎǗǘǛǜǊǌǗǒǱǒ�ǒ�ǔǚǏǊǜǒǌǊǗ�
ǗǊǡǒǗ�ǚǏǢǏ�ǘǎǍǘǌǊǚǊǱǝǴǏ�ǙǚǘǋǕǏǖǏ��ƷǊ�
ǑǊǋǊǌǊǗ�ǗǊǡǒǗ�ǊǗǊǕǒǑǒǚǊǴǏ�ǛǌǘǱǏ�ǒ�ǜǝǫǏ�
ǔǘǚǊǔǏ�ǙǚǒǕǒǔǘǖ�ǚǏǢǊǌǊǳǊ�ǙǚǘǋǕǏǖǊ�ǒ�
Ǘǝǎǒǜǒ�ǖǘǍǝǴǊ�ǗǘǌǊ�ǚǏǢǏǳǊ�

Ʈƺƪƶƻƴƪ�ƻƯƴǀƲƣƪ

ƮǚǊǖǛǔǊ�ǛǏǔǠǒǱǊ�ǘǖǘǍǝǴǊǌǊ�ǚǊǑǌǒǱǊǳǏ�
ǜǊǕǏǗǊǜǊ�ǒ�ǘǛǕǘǋǊǫǊǳǏ�ǛǙǘǗǜǊǗǘǍ��
ǔǚǏǊǜǒǌǗǘǍ�ǝǖǏǜǗǒǡǔǘǍ�ǒǑǚǊǑǊ�ǔǘǱǒ�
ǙǘǛǏǎǝǱǏ�ǛǌǊǔǘ�ǎǏǜǏ��ƹǘǎǛǜǒǡǏ�ǚǊǑǒǍǚǊǗǘǛǜ�
ǒ�ǛǙǘǗǜǊǗǘǛǜ��ǘǛǕǘǋǊǫǊ�ǘǎ�ǜǚǏǖǏ�ǒ��ǎǏǠǊ�
ǝǙǘǑǗǊǱǝ�ǛǏǋǏ�ǒ�ǛǌǘǱǏ�ǖǘǍǝǴǗǘǛǜǒ��ƴǚǘǑ�
ǑǊǱǏǎǗǒǡǔǒ�ǚǊǎ��ǝǡǒǖǘ�ǎǊ�ǛǊǚǊǫǝǱǏǖǘ�ǛǊ�
ǎǚǝǍǒǖǊ��ƽǡǏǗǒǠǒ�Ǜǝ�ǝ�ǙǚǒǕǒǠǒ�ǒ�ǎǊ�ǛǏ�
ǘǔǝǢǊǱǝ�ǔǊǘ�ǎǚǊǖǛǔǒ�ǙǒǛǠǒ��ǚǏǎǒǜǏǲǒ��
ǔǘǛǜǒǖǘǍǚǊǞǒ��ǖǝǑǒǡǊǚǒ�ǒ�ǍǕǝǖǠǒ�ǒ�ǎǊ�ǛǊǖǒ�
ǙǚǒǙǚǏǖǏ�ǊǝǜǘǚǛǔǝ�ǙǚǏǎǛǜǊǌǝ��ƮǊ�ǱǏ�ǍǕǝǖǊ�
ǖǗǘǍǘ�ǌǒǢǏ�ǘǎ�ǗǊǝǡǏǗǘǍ�ǜǏǔǛǜǊ�ǙǘǔǊǑǊǴǏ�
ǔǚǘǑ�ǎǚǊǖǛǔǝ�ǙǚǏǎǛǜǊǌǝ�ǒǕǒ�ǔǚǊǜǔǒ�ǞǒǕǖ�

ƹƵƯƻ

ƷǊ�ƴƪǂ�ǝ�ǙǕǏǛǊ�ǝǡǏǗǒǠǒ�ǴǏ�ǖǘǴǒ��ǝǑ�
ǑǊǱǏǎǗǒǡǔǒ�ǘǎǊǋǒǚ�ǖǝǑǒǔǏ�ǒ�ǑǊǱǏǎǗǒǡǔǘ�
ǘǛǖǒǢǲǊǌǊǳǏ�ǙǕǏǛǗǒǟ�ǔǘǚǊǔǊ��ǎǊ�ǒǛǙǘǲǏ�
ǛǌǘǱǝ�ǔǚǏǊǜǒǌǗǘǛǜ�ǎǊ�ǛǏ�ǑǊǋǊǌǏ��ǎǊ�ǜǏ�ǒǛǜǏ�
ǔǘǚǏǘǍǚǊǞǒǱǏ�ǒǑǌǏǎǝ�ǗǊ�ǚǊǑǗǒǖ�ǢǔǘǕǛǔǒǖ�
ǖǊǗǒǞǏǛǜǊǠǒǱǊǖǊ�



ƶƪƵƲ�ƪƺƼ�

ƶǊǕǒ�Ǌǚǜ�ǱǏ�ǑǊ�ǝǡǏǗǒǔǏ�ǔǘǱǒ�ǐǏǕǏ�ǎǊ�ǝǙǘǑǗǊǱǝ�
ǚǊǑǕǒǡǒǜǏ�ǜǏǟǗǒǔǏ�ǕǒǔǘǌǗǘȂǌǒǑǝǏǕǗǘǍ�
ǒǑǚǊǐǊǌǊǳǊ�ǒ�ǔǘǱǒ�ǌǘǕǏ�ǎǊ�ǙǝǛǜǏ�ǖǊǢǜǒ�
ǗǊ�ǌǘǲǝ�ǔǊǎǊ�ǒǑǚǊǐǊǌǊǱǝ�ǛǌǏǜ�ǘǔǘ�ǛǏǋǏ��
ƷǊ�ǘǌǒǖ�ǡǊǛǘǌǒǖǊ�ǝǡǏǗǒǠǒ�ǴǏ�ǒǖǊǜǒ�
ǖǘǍǝǴǗǘǛǜ�ǒ�ǛǕǘǋǘǎǝ�ǎǊ�ǒǛǙǘǲǏ�ǔǚǏǊǜǒǌǗǘǛǜ�
ǒ�ǘǚǒǍǒǗǊǕǗǘǛǜ�ǠǚǜǊǳǏǖ��ǛǕǒǔǊǳǏǖ��
ǙǚǏǘǋǕǒǔǘǌǊǳǏǖ�ǒǕǒ�ǛǙǊǱǊǳǏǖ�ǚǊǑǕǒǡǒǜǒǟ�
ǖǊǜǏǚǒǱǊǕǊ��ǊǕǒ�ǒ�ǗǊ�ǎǚǝǍǏ�ǗǊǡǒǗǏ��ǝ�ǛǔǕǊǎǝ�ǛǊ�
ǝǑǚǊǛǜǘǖ�ǒ�ǒǗǎǒǌǒǎǝǊǕǗǒǖ�ǔǊǚǊǔǜǏǚǒǛǜǒǔǊǖǊ�

ƸƺƲƣƯƷƼƲƺƲƷƭ

ƸǌǊ�ǑǊǋǊǌǗǊ�ǛǙǘǚǜǛǔǘ�ǚǏǔǚǏǊǜǒǌǗǊ�
ǊǔǜǒǌǗǘǛǜ�ǔǘǱǊ�ǙǘǖǊǐǏ�ǝǡǏǗǒǠǒǖǊ�ǎǊ�ǛǏ�
ǔǚǏǴǝ�ǒ�ǒǛǜǚǊǐǝǱǝ�ǘǔǘǕǒǗǝ�ǔǘǚǒǛǜǏǴǒ�ǖǊǙǝ��
ƶǘǐǏ�ǛǏ�ǘǚǍǊǗǒǑǘǌǊǜǒ�ǒ�ǗǊ�ǘǜǌǘǚǏǗǘǖ�ǒ�
ǝ�ǑǊǜǌǘǚǏǗǘǖ�ǙǚǘǛǜǘǚǝ��ǍǎǏ�ǎǏǠǊ�ǝǡǏ�ǎǊ�
ǠǚǜǊǱǝ�ǒ�ǔǘǚǒǛǜǏ�ǖǊǙǏ�ǔǊǔǘ�ǋǒ�ǙǚǘǗǊǢǕǊ�
ǙǚǊǌǒ�Ǚǝǜ��Ƽǘǔǘǖ�ǊǔǜǒǌǗǘǛǜǒ�ǚǊǑǌǒǱǊǖǘ�
ǛǗǊǕǊǐǲǒǌǘǛǜ��ǕǘǍǒǡǔǘ�ǚǊǑǖǒǢǲǊǳǏ�ǒ�
ǜǒǖǛǔǒ�ǎǝǟ��Ǌ�ǒǛǜǘǌǚǏǖǏǗǘ�ǙǘǎǛǜǒǡǏǖǘ�
ǙǊǐǳǝ��ǔǘǗǠǏǗǜǚǊǠǒǱǝ�ǒ�ǲǝǋǊǌ�ǙǚǏǖǊ�
Ǚǚǒǚǘǎǒ��ƸǚǒǱǏǗǜǒǚǒǗǍ�ǙǚǝǐǊ�ǖǗǘǍǘ�ǒǍǚǏ�
ǒ�ǑǊǋǊǌǏ��Ǌ�ǎǏǠǒ�ǘǖǘǍǝǴǊǌǊ�ǎǊ�ǊǔǜǒǌǗǘ�
ǙǚǘǌǘǎǏ�ǌǚǏǖǏ�ǒ�ǝǡǏ�ǎǊ�ǎǘǗǘǛǏ�ǘǎǕǝǔǏ�ǒ�
ǚǏǢǊǌǊǱǝ�ǑǊǎǊǜǔǏ�ǝ�ǙǘǔǚǏǜǝ�

ƪƼƵƯƼƲƴƪ

ƪǜǕǏǜǒǔǊ�ǔǊǘ�ǗǏǘǙǟǘǎǊǗ�ǎǏǘ�ǘǎǚǊǛǜǊǳǊ��ǎǏǘ�
ǱǏ�ǒ�ǗǊǢǏǍ�ǛǒǛǜǏǖǊ�ǛǙǘǚǜǛǔǒǟ�ǊǔǜǒǌǗǘǛǜǒ��
ȌƴǚǊǲǒǠǊ�ǛǙǘǚǜǘǌǊȊ��ǙǚǏǎǛǜǊǌǲǊ�ǛǙǘǚǜǛǔǝ�
ǍǚǊǗǝ�ǔǘǱǊ�ǘǋǝǟǌǊǜǊ�ǙǚǒǚǘǎǗǏ�ǘǋǕǒǔǏ�
ǔǚǏǜǊǳǊ�Ȃ�ǜǚǡǊǳǏ��ǛǔǊǔǊǳǏ��ǋǊǠǊǳǏ�ǒ�ǋǚǑǘ�
ǟǘǎǊǳǏ��ƥǏǗ�ǑǗǊǡǊǱ�ǱǏ�ǒǑǝǑǏǜǊǗ�ǑǊ�ǙǚǊǌǒǕǊǗ�
ǞǒǑǒǡǔǒ�ǒ�ǖǏǗǜǊǕǗǒ�ǚǊǑǌǘǱ�ǡǘǌǏǔǊ��ǔǊǘ�ǒ�ǑǊ�
ǚǊǑǌǘǱ�Ǜǌǒǟ�ǘǛǜǊǕǒǟ�ǛǙǘǚǜǘǌǊ�

ƴǊǘ�ǋǊǑǒǡǗǊ�ǛǙǘǚǜǛǔǊ�ǍǚǊǗǊ�ǚǊǑǌǒǱǊ�ǛǗǊǍǝ��
ǋǚǑǒǗǝ��ǒǑǎǚǐǲǒǌǘǛǜ�ǒ�ǛǙǚǏǜǗǘǛǜ��ǙǊ�ǛǏ�
ǙǚǏǙǘǚǝǡǝǱǏ�ǔǊǘ�ǜǏǖǏǲǗǒ�ǛǙǘǚǜ�ǑǊ�ǎǏǠǝ��
ƭǚǊǎǒ�ǔǊǚǊǔǜǏǚ��ǎǒǛǠǒǙǕǒǗǝ��ǒǛǜǚǊǱǗǘǛǜ�ǒ�
ǌǏǚǝ�ǝ�ǛǘǙǛǜǌǏǗǏ�ǖǘǍǝǴǗǘǛǜǒ�

ƴǲǝǡǗǊ�ǱǏ�ǑǊ�ǚǊǑǌǘǱ�ǎǏǠǏ�ǝ�ǚǊǗǘǖ�ǝǑǚǊǛǜǝ�
ǱǏǚ�ǎǒǚǏǔǜǗǘ�ǘǋǕǒǔǝǱǏ�ǳǒǟǘǌǏ�ǖǘǜǘǚǒǡǔǏ�
ǌǏǢǜǒǗǏ��ǱǊǡǊ�ǜǏǕǘ�ǒ�ǛǜǌǊǚǊ�ǑǎǚǊǌǏ�ǐǒǌǘǜǗǏ�
ǗǊǌǒǔǏ�ǝ�ǙǏǚǒǘǎǝ�ǔǊǎǊ�ǛǏ�ǘǚǍǊǗǒǑǊǖ�
ǗǊǱǋǚǐǏ�ǚǊǑǌǒǱǊ��ƷǊǱǖǕǊǫǒ�ǴǏ�ǒǖǊǜǒ�
ǙǚǒǕǒǔǝ�ǎǊ�ǔǚǘǑ�ǊǔǜǒǌǗǘǛǜǒ�ǋǊǑǒǡǗǏ�
ǊǜǕǏǜǒǔǏ�ǙǘǎǛǜǊǔǗǝ�ǛǌǘǱǏ�ǛǙǘǛǘǋǗǘǛǜǒ�
ǝǐǒǌǊǱǝǴǒ�ǝ�ǎǚǝǐǏǳǝ�



ƺƪƱƬƸƣƷƪ�ƭƲƶƷƪƻƼƲƴƪ

ƭǒǖǗǊǛǜǒǔǊ�ǱǏ�ǱǏǎǊǗ�ǘǎ�ǗǊǱǛǜǊǚǒǱǒǟ�ǒ�
ǗǊǱǚǊǑǗǘǌǚǛǗǒǱǒǟ�ǛǙǘǚǜǘǌǊ�ǗǊ�ǛǌǏǜǝ��ƥǏǗǒ�
ǔǘǚǏǗǒ�ǛǏǐǝ�ǱǘǢ�ǝ�ǌǚǏǖǏ�ǛǜǊǚǏ�ƭǚǡǔǏ��
ƮǊǗǊǛ�ǱǏ�ǱǏǎǊǗ�ǘǎ�ǗǊǱǑǊǗǒǖǲǒǌǒǱǒǟ��ǊǕǒ�ǒ�
ǗǊǱǑǊǟǜǏǌǗǒǱǒǟ�ǛǙǘǚǜǘǌǊ��ǱǏǚ�ǛǙǊǱǊ�ǛǗǊǍǝ��
ǞǕǏǔǛǒǋǒǕǗǘǛǜ��ǚǊǌǗǘǜǏǐǝ��ǔǘǘǚǎǒǗǊǠǒǱǝ��
ǙǚǏǠǒǑǗǘǛǜ�ǒ�ǔǘǗǠǏǗǜǚǊǠǒǱǝ�
ƹǘǛǏǋǗǘ�ǱǏ�ǑǗǊǡǊǱǗǊ�ǑǊ�ǚǊǑǌǘǱ�ǎǏǠǏ�ǱǏǚ�
ǊǔǜǒǌǒǚǊ�Ǎǘǜǘǌǘ�ǠǏǕǘ�ǜǏǕǘ��ƴǚǘǑ�ǍǒǖǗǊǛǜǒǔǝ�
ǎǏǠǊ�ǚǊǑǌǒǱǊǱǝ��ǛǗǊǍǝ�ǒ�ǞǕǏǔǛǒǋǒǕǗǘǛǜ�Ȃ�ǱǊǡǊǱǝ�
ǖǒǢǒǴǏ�ǒ�ǙǘǋǘǲǢǊǌǊǱǝ�ǙǘǔǚǏǜǲǒǌǘǛǜ�
ǚǊǌǗǘǜǏǐǝ�ǒ�ǔǘǘǚǎǒǗǊǠǒǱǝ�Ȃ�ǝǡǏ�ǎǊ�
ǔǘǗǜǚǘǕǒǢǝ�ǛǌǘǱǏ�ǙǘǔǚǏǜǏ��ǔǘǗǠǏǗǜǚǊǠǒǱǝ�ǒ�
ǎǒǛǠǒǙǕǒǗǝ�Ȃ�ǛǌǊǔǊ�ǌǏǐǋǊ�ǑǊǟǜǏǌǊ�ǙǊǐǳǝ�ǒ�
ǙǚǏǠǒǑǗǘǛǜ��ǒǛǜǚǊǱǗǘǛǜ�ǒ�ǛǊǖǘǙǘǝǑǎǊǳǏ�Ȃ�ǝǡǏ�
ǎǊ�ǗǏ�ǘǎǝǛǜǊǱǝ�ǒ�ǌǏǚǝǱǝ�ǝ�ǛǏǋǏ�
ƱǊǗǒǖǲǒǌǘ�ǱǏ�ǎǊ�ǍǒǖǗǊǛǜǒǔǊ�ǙǚǏǎǛǜǊǌǲǊ�
ǘǎǕǒǡǗǝ�ǘǛǗǘǌǝ�ǑǊ�Ǎǘǜǘǌǘ�ǛǌǏ�ǎǚǝǍǏ�ǛǙǘǚǜǘǌǏ��
ǔǊǔǘ�ǒǗǎǒǌǒǎǝǊǕǗǏ��ǜǊǔǘ�ǒ�ǔǘǕǏǔǜǒǌǗǏ��ƻǗǊǍǊ��
ǔǘǘǚǎǒǗǊǠǒǱǊ��ǚǊǌǗǘǜǏǐǊ��ǞǕǏǔǛǒǋǒǕǗǘǛǜ�
ǒ�ǔǘǗǜǚǘǕǊ�ǜǏǕǊ�ǛǜǏǡǏǗǏ�ǔǚǘǑ�ǍǒǖǗǊǛǜǒǔǝ�
ǙǘǖǊǐǝ�ǎǏǠǒ�ǝ�ǞǝǎǋǊǕǝ��ǔǘǢǊǚǠǒ��ǘǎǋǘǱǠǒ��
ǊǜǕǏǜǒǠǒ��ǙǕǏǛǝ��ǊǔǚǘǋǊǜǒǠǒ��ǋǘǚǒǕǊǡǔǒǖ�
ǛǙǘǚǜǘǌǒǖǊ�ǒ�ǖǗǘǍǒǖ�ǎǚǝǍǒǖ�ǊǔǜǒǌǗǘǛǜǒǖǊ�
ƭǒǖǗǊǛǜǒǔǊ�ǱǏ�ǙǘǍǘǎǗǊ�ǑǊ�ǎǏǠǝ�ǚǊǑǕǒǡǒǜǘǍ�
ǝǑǚǊǛǜǊ�ǒ�ǗǒǌǘǊ�ǞǒǑǒǡǔǏ�ǛǙǚǏǖǗǘǛǜǒ��ƽ�
ǢǔǘǕǒ�ǛǏ�ǌǏǐǋǏ�ǙǚǒǕǊǍǘǫǊǌǊǱǝ�ǝǡǏǗǒǠǒǖǊ��
ǝǑ�ǗǊǍǕǊǛǊǔ�ǗǊ�ǋǏǑǋǏǎǗǘǛǜǒ��ǙǚǊǌǒǕǗǘǖ�
ǒǑǌǘǫǏǳǝ�ǒ�ǑǊǋǊǌǒ��ƴǚǘǑ�ǒǍǚǝ�ǒ�ǌǏǐǋǊǳǏ�ǎǏǠǊ�
ǝǙǘǑǗǊǱǝ�ǛǌǘǱǏ�ǖǘǍǝǴǗǘǛǜǒ��ǝǡǏ�ǎǊ�ǙǘǢǜǝǱǝ�
ǎǚǝǍǏ�ǒ�ǚǊǑǌǒǱǊǱǝ�ǑǎǚǊǌǏ�ǗǊǌǒǔǏ�
ƲǊǔǘ�ǱǏ�ǑǊǟǜǏǌǗǊ�ǒ�ǖǗǘǍǒ�ǙǘǔǚǏǜǒ�ǛǏ�ǝǡǏ�
ǙǘǛǜǏǙǏǗǘ��ǛǌǊǔǒ�Ǘǘǌǒ�ǗǊǝǡǏǗǒ�ǏǕǏǖǏǗǜ�
ǙǚǏǎǛǜǊǌǲǊ�ǌǏǕǒǔǒ�ǝǛǙǏǟ��ƱǊǜǘ�ǍǒǖǗǊǛǜǒǔǊ�
ǗǒǱǏ�ǛǊǖǘ�ǛǙǘǚǜ�Ȃ�ǘǗǊ�ǙǘǖǊǐǏ�ǎǏǠǒ�ǎǊ�ǙǘǛǜǊǗǝ�
ǛǗǊǐǗǒǱǊ��ǛǙǚǏǜǗǒǱǊ��ǎǒǛǠǒǙǕǒǗǘǌǊǗǒǱǊ�ǒ�
ǛǒǍǝǚǗǒǱǊ�ǝ�ǛǏǋǏ�

ƸƮƫƸƣƴƪ

ƽ�ǗǊǢǘǱ�ǢǔǘǕǒ�ǙǘǛǏǋǗǊ�ǙǊǐǳǊ�ǙǘǛǌǏǴǝǱǏ�
ǛǏ�ǚǊǑǌǘǱǝ�ǛǙǘǚǜǛǔǒǟ�ǜǊǕǏǗǊǜǊ�ǒ�ǗǏǍǘǌǊǳǝ�
ǲǝǋǊǌǒ�ǙǚǏǖǊ�ǞǒǑǒǡǔǘǱ�ǊǔǜǒǌǗǘǛǜǒ��ƴǚǘǑ�
ǔǚǏǊǜǒǌǗǏ�ǢǔǘǕǛǔǏ�ǊǔǜǒǌǗǘǛǜǒ��ǝǡǏǗǒǠǏ�ǘǎ�
ǙǏǜǘǍ�ǎǘ�ǘǛǖǘǍ�ǚǊǑǚǏǎǊ�ǒǖǊǱǝ�ǙǚǒǕǒǔǝ�ǎǊ�
ǛǏ�ǝǙǘǑǗǊǱǝ�ǛǊ�ǘǎǋǘǱǔǘǖ��ǝǛǊǌǚǢǊǌǊǱǝ�ǛǌǘǱǊ�
ǑǗǊǳǊ�ǒ�ǌǏǢǜǒǗǏ�ǒ�ǚǊǑǌǒǱǊǱǝ�ǜǒǖǛǔǒ�ǎǝǟ�
ƷǊ�ǜǚǏǗǒǗǑǒǖǊ�ǝǡǏǗǒǠǏ�ǝǡǏ�ǘǛǗǘǌǗǏ�
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