
ϭ

ƸƭƷƻƩƳưƲƨƴƨƲƭƬƶƵưƠƨ

ƻƵưƪƭƸƯưƺƭƺ Ȍƹƪ��ƲưƸưƳưƴƭƺƶƬưƠȊ

ƪƶ ƹƲƶƷƠƭ

/^^EͲϭϴϱϳͲϵϳϳϵ

Ʃ ư Ƴ ƺ ƭ Ƶ
Ƶƨ

ƻƵưƪƭƸƯưƺƭƺƶƺ Ȍƹƪ��ƲưƸưƳưƴƭƺƶƬưƠȊ

ƪƶ ƹƲƶƷƠƭ

Ʃǘǖǰ�����

ƹǒǖǗǰǍ���� ǜǍǊǘǛǈǘǐ������ǋǖǌǐǕǈ



ϰ

ƹǖǌǘǎǐǕǈ�Ǖǈ�ƩǐǓǚǍǕ�ǉǘǖǰ������ǖǌ���ǜǍǊǘǛǈǘǐ������ǋǖǌǐǕǈ�

ƭƲƶƵƶƴƹƲư�ƼƨƲƻƳƺƭƺ

�� ƸǍǞǍǕǏǐǰǈ� Ǐǈ� ǖǞǍǕǈ� Ǖǈ� ǌǖǒǚǖǘǙǒǈǚǈ� ǌǐǙǍǘǚǈǞǐǰǈ ƺǘǈǕǙǜǖǘǔǈǞǐǰǈ� Ǖǈ� ǋǓǖǉǈǓǕǈǚǈ�
ǜǐǕǈǕǙǐǙǒǈ� ǒǘǐǏǈ� ������������ Ǌǖ� ǋǓǖǉǈǓǕǈ� ǌǖǓǎǕǐǟǒǈ� ǒǘǐǏǈ� �������� ǖǌ ǔ�ǘ�
ƭǓǍǕǈ�ƫǖǞǍǊǙǒǐ� ǗǘǐǰǈǊǍǕǈ�Ǖǈ�ƭǒǖǕǖǔǙǒǐǖǚ�ǜǈǒǛǓǚǍǚ�Ǌǖ�ƹǒǖǗǰǍ����������������������������������������

�� ƸǍǞǍǕǏǐǰǈ�Ǐǈ�ǖǞǍǕǈ�Ǖǈ�ǌǖǒǚǖǘǙǒǈǚǈ�ǌǐǙǍǘǚǈǞǐǰǈ ƭǔǗǐǘǐǙǒǐ�ǈǕǈǓǐǏǐ�Ǐǈ�ǜǐǕǈǕǙǐǙǒǈǚǈ�
ǙǚǈǉǐǓǕǖǙǚ� Ǖǈ� ǏǍǔǰǐǚǍ� ǖǌ� ƾǍǕǚǘǈǓǕǈ� ǐ� ƠǛǋǖǐǙǚǖǟǕǈ� ƭǊǘǖǗǈ� ǖǌ ǔ�ǘ� ƩǓǈǋǐǞǈ�
ƷǍǚǘǍǙǒǐ� ǗǘǐǰǈǊǍǕǈ�Ǖǈ�ƭǒǖǕǖǔǙǒǐǖǚ�ǜǈǒǛǓǚǍǚ�Ǌǖ�ƹǒǖǗǰǍ�����������������������������������������������������

�� ƸǍǞǍǕǏǐǰǈ� Ǐǈ� ǖǞǍǕǈ� Ǖǈ� ǌǖǒǚǖǘǙǒǈǚǈ� ǌǐǙǍǘǚǈǞǐǰǈ ƻǗǘǈǊǛǊǈǲǍ� Ǚǖ� ǗǈǚǕǈǚǈ�
ǐǕǜǘǈǙǚǘǛǒǚǛǘǈ� ǐ� ǕǍǰǏǐǕǖ� ǊǓǐǰǈǕǐǍ� ǊǘǏ� ǍǒǖǕǖǔǙǒǐǖǚ� ǘǈǏǊǖǰ� Ǖǈ� ƸǍǗǛǉǓǐǒǈ�
ƴǈǒǍǌǖǕǐǰǈ ǐǏǘǈǉǖǚǍǕǈ� ǖǌ ǒǈǕǌǐǌǈǚǖǚ ǔ�ǘ� ƹǍǌǈǚ� ƨǘǛǟǐ� ǗǘǐǰǈǊǍǕǈ� Ǖǈ� ƭǒǖǕǖǔǙǒǐǖǚ�
ǜǈǒǛǓǚǍǚ�Ǌǖ�ƹǒǖǗǰǍ�������������������������������������������������������������������������������������������������������������������������

�� ƸǍǞǍǕǏǐǰǈ�Ǐǈ�ǖǞǍǕǈ�Ǖǈ�ǌǖǒǚǖǘǙǒǈǚǈ�ǌǐǙǍǘǚǈǞǐǰǈ ƭǜǍǒǚǐǚǍ�Ǖǈ�ǋǓǖǉǈǓǕǈǚǈ�ǜǐǕǈǕǙǐǙǒǈ�
ǒǘǐǏǈ� ǊǘǏ� ǛǗǘǈǊǛǊǈǲǍǚǖ� Ǚǖ� ǒǖǔǍǘǞǐǰǈǓǕǐǚǍ� ǉǈǕǒǐ�Ǚǖ� ǗǖǙǍǉǍǕ� ǖǙǊǘǚ� ǊǘǏ�
ǛǗǘǈǊǛǊǈǲǍǚǖ� Ǚǖ� ǒǘǍǌǐǚǕǐǖǚ� ǘǐǏǐǒ ǖǌ ǔ�ǘ� ƩǐǱǈǕǈ� ƩǛǚǖǘǈǞ� ǗǘǐǰǈǊǍǕǈ� Ǖǈ�
ƭǒǖǕǖǔǙǒǐǖǚ�ǜǈǒǛǓǚǍǚ�Ǌǖ�ƹǒǖǗǰǍ�������������������������������������������������������������������������������������������������

�� ƷǘǍǋǓǍǌ�Ǖǈ�ǖǌǖǉǘǍǕǐ�ǚǍǔǐ�Ǐǈ�ǐǏǘǈǉǖǚǒǈ�Ǖǈ�ǌǖǒǚǖǘǙǒǈ�ǌǐǙǍǘǚǈǞǐǰǈ�Ǖǈ�ƭǒǖǕǖǔǙǒǐǖǚ�ǜǈǒǛǓǚǍǚ�
Ǌǖ�ƹǒǖǗǰǍ �ǔ�ǘ�ƨǓǍǒǙǈǕǌǈǘ�ƵǐǒǖǓǖǙǒǐ����������������������������������������������������������������������������������

ƴƭƬưƾưƵƹƲư�ƼƨƲƻƳƺƭƺ

�� ƸǍǜǍǘǈǚ�Ǐǈ�ǐǏǉǖǘ�Ǖǈ�ǕǈǙǚǈǊǕǐǒ�Ǌǖ�ǙǐǚǍ�ǕǈǙǚǈǊǕǖ�ǕǈǛǟǕǐ�ǏǊǈǲǈ�Ǌǖ�ǕǈǙǚǈǊǕǖ�ǕǈǛǟǕǈǚǈ�ǖǉǓǈǙǚ�
�ǌǐǙǞǐǗǓǐǕǈ��ǗǈǚǖǓǖǠǒǈ�ǜǐǏǐǖǓǖǋǐǰǈ�ǐ�ǕǛǒǓǍǈǘǕǈ�ǔǍǌǐǞǐǕǈ�Ǖǈ�ƴǍǌǐǞǐǕǙǒǐǖǚ�ǜǈǒǛǓǚǍǚ�
Ǌǖ�ƹǒǖǗǰǍ��ǌ�ǘ�ƹǐǕǐǠǈ�ƹǚǖǰǈǕǖǙǒǐ����������������������������������������������������������������������������������������

�� ƸǍǞǍǕǏǐǰǈ�Ǐǈ�ǖǞǍǕǈ�Ǖǈ�ǌǖǒǚǖǘǙǒǈǚǈ�ǌǐǙǍǘǚǈǞǐǰǈ�ƭǊǈǓǛǈǞǐǰǈ�Ǖǈ�ǘǍǏǛǓǚǈǚǐ�ǖǌ�ǗǘǐǔǍǕǈ�
Ǖǈ� ǖǗǍǘǈǚǐǊǕǈ� ǚǍǝǕǐǒǈ� Ǖǈ� ǔǐǕǐǔǈǓǕǖ� ǐǕǊǈǏǐǊǕǈ� ǖǙǚǍǖǙǐǕǚǍǏǈ� Ǚǖ� ǏǈǒǓǛǟǕǈ�
ǗǓǖǟǒǈ� Ǌǖ� ǘǍǠǈǊǈǲǍ� Ǖǈ� ǜǘǈǒǚǛǘǐ� Ǖǈ� ǌǐǙǚǈǓǕǈ� ǚǐǉǐǰǈ ǖǌ ǌ�ǘ� ưǓǐǘ� ƽǈǙǈǕǐ�
ǗǘǐǰǈǊǍǕǈ�Ǖǈ�ƴǍǌǐǞǐǕǙǒǐǖǚ�ǜǈǒǛǓǚǍǚ�Ǌǖ�ƹǒǖǗǰǍ����������������������������������������������������������������������

�� ƸǍǞǍǕǏǐǰǈ� Ǐǈ� ǖǞǍǕǈ� Ǖǈ� ǌǖǒǚǖǘǙǒǈǚǈ� ǌǐǙǍǘǚǈǞǐǰǈ� ƭǓǍǒǚǐǊǕǈ� ǒǖǕǜǖǘǔǈǓǕǈ�
ǘǈǌǐǖǚǍǘǈǗǐǰǈ� ǕǈǌǖǗǖǓǕǍǚǈ� Ǚǖ� ǙǍǋǔǍǕǚǕǐ� ǗǖǓǐǲǈ� ǕǈǙǗǘǖǚǐ� ǒǖǕǜǖǘǔǈǓǕǈ�
ǘǈǌǐǖǚǍǘǈǗǐǰǈ� Ǚǖ� ǚǈǕǋǍǕǞǐǰǈǓǕǐ�ǗǖǓǐǲǈ� ǒǈǰ� ǗǈǞǐǍǕǚǐ� Ǚǖ� ǘǈǒ�Ǖǈ� ǌǖǰǒǈ ǖǌ ǌ�ǘ�
ƬǍǊǈ�ƷǍǚǘǖǊǈ� ǗǘǐǰǈǊǍǕǈ�Ǖǈ�ƴǍǌǐǞǐǕǙǒǐǖǚ�ǜǈǒǛǓǚǍǚ�Ǌǖ�ƹǒǖǗǰǍ����������������������������������������

�� ƸǍǞǍǕǏǐǰǈ�Ǐǈ�ǖǞǍǕǈ�Ǖǈ�ǌǖǒǚǖǘǙǒǈǚǈ�ǌǐǙǍǘǚǈǞǐǰǈ�ƭǓǍǒǚǘǖǒǈǘǌǐǖǋǘǈǜǙǒǐǖǚ�ǏǈǗǐǙ�ǒǈǒǖ�
ǐǕǌǐǒǈǚǖǘ� Ǖǈ� ǙǚǍǗǍǕǖǚ� Ǖǈ� ǚǘǍǕǐǘǈǕǖǙǚ� ǒǈǰ� ǙǗǖǘǚǐǙǚǐ� Ǌǖ� ƸǍǗǛǉǓǐǒǈ�
ƴǈǒǍǌǖǕǐǰǈ�� ǏǕǈǟǈǰǕǖǙǚǈ� Ǖǈ� ǍǓǍǒǚǘǖǒǈǘǌǐǖǋǘǈǜǙǒǐǖǚ� ǙǒǘǐǕǐǕǋ� Ǌǖ�
ǗǘǍǊǍǕǞǐǰǈǚǈ�ǐ�ǌǍǚǍǒǞǐǰǈǚǈ�Ǖǈ�ǗǈǚǖǓǖǠǒǐ�ǗǘǖǔǍǕǐ�Ǖǈ�ǙǘǞǍǚǖ�ǒǈǰ�ǙǗǖǘǚǐǙǚǐ ǖǌ
ǌ�ǘ�ưǊǈǕǈ�ƲǈǘǈǫǖǏǖǊǈ� ǗǘǐǰǈǊǍǕǈ�Ǖǈ�ƴǍǌǐǞǐǕǙǒǐǖǚ�ǜǈǒǛǓǚǍǚ�Ǌǖ�ƹǒǖǗǰǍ��������������������������

ƷƸƨƪƭƵ�ƼƨƲƻƳƺƭƺ�ȌƠƻƹƺưƵưƠƨƵ�ƷƸƪưȊ

�� ƸǍǜǍǘǈǚ�Ǐǈ�ǐǏǉǖǘ�Ǖǈ�ǕǈǙǚǈǊǕǐǒ�Ǌǖ�ǙǐǚǍ�ǕǈǙǚǈǊǕǖ�ǕǈǛǟǕǐ�ǏǊǈǲǈ�Ǌǖ�ǕǈǙǚǈǊǕǖ�ǕǈǛǟǕǈǚǈ�ǖǉǓǈǙǚ�
ǍǒǖǕǖǔǙǒǐ� ǕǈǛǒǐ� Ǖǈ� ƷǘǈǊǕǐǖǚ� ǜǈǒǛǓǚǍǚ� ȌƠǛǙǚǐǕǐǰǈǕ� ƷǘǊǐȊ� Ǌǖ� ƹǒǖǗǰǍ �ǌ�ǘ� ƩǐǱǈǕǈ�
ƷǍǚǘǍǊǙǒǈ�����������������������������������������������������������������������������������������������������������������������������������

�� ƸǍǜǍǘǈǚ�Ǐǈ�ǐǏǉǖǘ�Ǖǈ�ǕǈǙǚǈǊǕǐǒ�Ǌǖ�ǙǐǚǍ�ǕǈǙǚǈǊǕǖ�ǕǈǛǟǕǐ�ǏǊǈǲǈ�Ǌǖ�ǕǈǙǚǈǊǕǖ�ǕǈǛǟǕǈǚǈ�ǖǉǓǈǙǚ�
ǐǙǚǖǘǐǰǈ� Ǖǈ� ǗǘǈǊǖǚǖ Ǖǈ� ƷǘǈǊǕǐǖǚ� ǜǈǒǛǓǚǍǚ� ȌƠǛǙǚǐǕǐǰǈǕ� ƷǘǊǐȊ� Ǌǖ� ƹǒǖǗǰǍ �ǌ�ǘ�ƴǍǓǐǕǈ�
ƫǘǐǏǖ��������������������������������������������������������������������������������������������������������������������������������������������

�� ƸǍǜǍǘǈǚ� Ǐǈ�ǐǏǉǖǘ�Ǖǈ�ǕǈǙǚǈǊǕǐǒ�Ǖǈ ǕǈǛǟǕǈǚǈ�ǖǉǓǈǙǚ ǒǈǏǕǍǕǖǗǘǖǞǍǙǕǖ ǗǘǈǊǖ�Ǖǈ�ƷǘǈǊǕǐǖǚ�
ǜǈǒǛǓǚǍǚ�ȌƠǛǙǚǐǕǐǰǈǕ�ƷǘǊǐȊ�Ǌǖ�ƹǒǖǗǰǍ �ǌ�ǘ�ƩǖǉǈǕ�ƴǐǙǖǙǒǐ���������������������������������������������



ϱ

ƷƸưƸƶƬƵƶ�ƴƨƺƭƴƨƺưƿƲư�ƼƨƲƻƳƺƭƺ

�� ƸǍǜǍǘǈǚ�Ǐǈ�ǐǏǉǖǘ�Ǖǈ�ǍǌǍǕ�ǕǈǙǚǈǊǕǐǒ�Ǌǖ�ǙǐǚǍ�ǏǊǈǲǈ�Ǘǖ�ǋǘǛǗǈ�ǗǘǍǌǔǍǚǐ�ǖǌ�ǕǈǙǚǈǊǕǖ�ǕǈǛǟǕǐǚǍ�
ǖǉǓǈǙǚǐ�� ǏǖǖǓǖǋǐǰǈ� ǐ� ǏǖǖǜǐǏǐǖǓǖǋǐǰǈ�� �ǞǐǚǖǓǖǋǐǰǈ�� ǝǐǙǚǖǓǖǋǐǰǈ� ǐ� ǍǔǉǘǐǖǓǖǋǐǰǈ�� Ǖǈ�
ưǕǙǚǐǚǛǚǖǚ�Ǐǈ�ǉǐǖǓǖǋǐǰǈ�Ǖǈ�ƷǘǐǘǖǘǌǕǖ�ǔǈǚǍǔǈǚǐǟǒǐǖǚ�ǜǈǒǛǓǚǍǚ�Ǌǖ�ƹǒǖǗǰǍ �ǌ�ǘ�ƲǈǚǍǘǐǕǈ�
ƸǍǉǖǒ��������������������������������������������������������������������������������������������������������������������������������������������

�� ƸǍǜǍǘǈǚ�Ǐǈ�ǐǏǉǖǘ�Ǖǈ�ǍǌǍǕ�ǕǈǙǚǈǊǕǐǒ�Ǌǖ�ǙǐǚǍ�ǕǈǙǚǈǊǕǖ�ǕǈǛǟǕǐ�ǏǊǈǲǈ�Ǘǖ�ǋǘǛǗǈ�ǗǘǍǌǔǍǚǐ�ǖǌ��
ǖǉǓǈǙǚǈ�Ǖǈ�ǏǖǖǓǖǋǐǰǈǚǈ ǐ�ǏǖǖǜǐǏǐǖǓǖǋǐǰǈǚǈ� ǍǕǚǖǔǖǓǖǋǐǰǈǚǈ�ǐ�ǍǒǖǓǖǋǐǰǈǚǈ��ǙǐǙǚǍǔǈǚǐǒǈ�ǐ�
ǜǐǓǖǋǍǕǐǰǈ�Ǖǈ�ǉǍǏǘǉǍǚǕǐǞǐ��ǜǖǘǍǕǏǐǟǒǈ�ǍǕǚǖǔǖǓǖǋǐǰǈ�ǐ�ǖǘǋǈǕǙǒǈ�ǍǊǖǓǛǞǐǰǈ� Ǖǈ�ưǕǙǚǐǚǛǚǖǚ�
Ǐǈ� ǉǐǖǓǖǋǐǰǈ� Ǖǈ� ƷǘǐǘǖǘǌǕǖ�ǔǈǚǍǔǈǚǐǟǒǐǖǚ� ǜǈǒǛǓǚǍǚ� Ǌǖ� ƹǒǖǗǰǍ �ǌ�ǘ� ƪǈǓǍǕǚǐǕǈ�
ƹǓǈǊǍǊǙǒǈ�ƹǚǈǔǍǕǒǖǊǐǴ�������������������������������������������������������������������������������������������������������

�� ƸǍǞǍǕǏǐǰǈ�Ǐǈ�ǖǞǍǕǈ�Ǖǈ�ǌǖǒǚǖǘǙǒǈǚǈ�ǌǐǙǍǘǚǈǞǐǰǈ ƷǘǐǔǍǕǈ�Ǖǈ�ǙǍǐǏǔǖǓǖǠǒǐ�ǔǍǚǖǌǐ�Ǌǖ�
ǖǗǘǍǌǍǓǛǊǈǲǍǚǖ�Ǖǈ�ǉǘǏǐǕǙǒǐǖǚ�ǔǖǌǍǓ�Ǖǈ�ǏǍǔǰǐǕǈǚǈ�ǒǖǘǈ�Ǘǖǌ�ǚǍǘǐǚǖǘǐǰǈǚǈ�Ǖǈ�
ƸǍǗǛǉǓǐǒǈ� ƴǈǒǍǌǖǕǐǰǈ� ǖǌ ǔ�ǘ� ƠǈǙǔǐǕǈ� ƵǈǰǌǖǊǙǒǈ�� ǗǘǐǰǈǊǍǕǈ� Ǖǈ� ƷǘǐǘǖǌǕǖ�
ǔǈǚǍǔǈǚǐǟǒǐǖǚ�ǜǈǒǛǓǚǍǚ�Ǌǖ�ƹǒǖǗǰǍ�������������������������������������������������������������������������������������������

�� ƷǘǍǋǓǍǌ� Ǖǈ� ǖǌǖǉǘǍǕǐ� ǚǍǔǐ� Ǐǈ� ǐǏǘǈǉǖǚǒǈ� Ǖǈ� ǌǖǒǚǖǘǙǒǈ� ǌǐǙǍǘǚǈǞǐǰǈ� Ǖǈ� ƷǘǐǘǖǌǕǖ�
ǔǈǚǍǔǈǚǐǟǒǐǖǚ�ǜǈǒǛǓǚǍǚ�Ǌǖ�ƹǒǖǗǰǍ �Ǚ�Ǟǐ�ƭǓǐ�ǌ�ǘ�ƽǈǕǷǐǙǒǈ��ǔ�ǘ�ƲǐǔǍǚ�ƠǛǙǛǜǐ��ǔ�ǘ�
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ƫǖǘǌǈǕǈ�ƨǕǈǙǚǈǙǖǊǈ�����������������������������������������������������������������������������������������������������������������

�� ƷǘǍǋǓǍǌ� Ǖǈ� ǗǘǐǜǈǚǍǕǐ� ǚǍǔǐ� Ǐǈ� ǐǏǘǈǉǖǚǒǈ� Ǖǈ� ǙǗǍǞǐǰǈǓǐǙǚǐǟǒǐ� ǚǘǛǌ� Ǖǈ� ƼǐǓǖǏǖǜǙǒǐǖǚ�
ǜǈǒǛǓǚǍǚ�Ǌǖ�ƹǒǖǗǰǍ �ƠǖǘǌǈǕǟǍ�ƠǖǙǐǜǖǊ������������������������������������������������������������������������������������

ƼưƳƶƳƶǀƲư�ƼƨƲƻƳƺƭƺ
�� ƸǍǜǍǘǈǚ�Ǐǈ�ǐǏǉǖǘ�Ǖǈ�ǕǈǙǚǈǊǕǐǒ�Ǌǖ�ǙǐǚǍ�ǕǈǙǚǈǊǕǖ�ǕǈǛǟǕǐ�ǏǊǈǲǈ�Ǌǖ�ǕǈǙǚǈǊǕǖ�ǕǈǛǟǕǈǚǈ�ǖǉǓǈǙǚ�

ǐǙǚǖǘǐǰǈ�Ǖǈ�ǈǓǉǈǕǙǒǈǚǈ�ǒǕǐǎǍǊǕǖǙǚ�Ǖǈ�ƼǐǓǖǓǖǠǒǐǖǚ�ǜǈǒǛǓǚǍǚ�ȌƩǓǈǎǍ�ƲǖǕǍǙǒǐȊ�Ǌǖ�ƹǒǖǗǰǍ
�ǌ�ǘ�ƴǐǘǓǐǕǌǈ�ƲǘǐǜǞǈ�ƩǍǴǐǘǐ�����������������������������������������������������������������������������������������

�� ƸǍǜǍǘǈǚ�Ǐǈ�ǐǏǉǖǘ�Ǖǈ�ǕǈǙǚǈǊǕǐǒ�Ǌǖ�ǙǐǚǍ�ǕǈǙǚǈǊǕǖ�ǕǈǛǟǕǐ�ǏǊǈǲǈ�Ǌǖ�ǕǈǙǚǈǊǕǖ�ǕǈǛǟǕǈǚǈ�ǖǉǓǈǙǚ�
ǘǖǔǈǕǐǙǚǐǒǈ�ǋǘǈǔǈǚǐǒǈ� Ǖǈ� ǜǘǈǕǞǛǙǒǐǖǚ� ǰǈǏǐǒ� ǐ� ǙǗǖǘǍǌǉǍǕǈ� ǋǘǈǔǈǚǐǒǈ� Ǖǈ� ǘǖǔǈǕǙǒǐǚǍ�



ϳ

ǰǈǏǐǞǐ Ǖǈ� ƼǐǓǖǓǖǠǒǐǖǚ� ǜǈǒǛǓǚǍǚ� ȌƩǓǈǎǍ� ƲǖǕǍǙǒǐȊ� Ǌǖ� ƹǒǖǗǰǍ �ǌ�ǘ� ƠǖǈǕǈ� ƽǈǷǐ�ƳǍǋǈ�
ƽǘǐǙǚǖǙǒǈ����������������������������������������������������������������������������������������������������������������������������������

�� ƸǍǞǍǕǏǐǰǈ�Ǐǈ�ǖǞǍǕǈ�Ǖǈ�ǌǖǒǚǖǘǙǒǈǚǈ�ǌǐǙǍǘǚǈǞǐǰǈ�Ǘǖǌ�ǕǈǙǓǖǊ ƠǈǏǐǞǐ�Ǌǖ�ǒǖǕǚǈǒǚ��ǔǍǠǈǲǍ�
ǐ� ǗǘǍǜǘǓǈǲǍ� ǒǖǌǖǊǐ� �FRGH�PL[LQJ�FRGH�VZLWFKLQJ�� ǔǍǫǛ� ǋǍǘǔǈǕǙǒǐǖǚ� ǐ�
ǈǓǉǈǕǙǒǐǖǚ� ǰǈǏǐǒ� Ǌǖ� ǀǊǈǰǞǈǘǐǰǈ� ǖǌ ǔ�ǘ� ƛǛǓǐǰǈǕǖ� ưǙǍǐǕǐ� ǗǘǐǰǈǊǍǕǈ� Ǖǈ�
ƼǐǓǖǓǖǠǒǐǖǚ�ǜǈǒǛǓǚǍǚ�ȌƩǓǈǎǍ�ƲǖǕǍǙǒǐȊ�Ǌǖ�ƹǒǖǗǰǍ����������������������������������������������������������������

ƭƲƶƵƶƴƹƲư�ưƵƹƺưƺƻƺ

�� ƸǍǞǍǕǏǐǰǈ�Ǐǈ�ǖǞǍǕǈ�Ǖǈ�ǌǖǒǚǖǘǙǒǈǚǈ�ǌǐǙǍǘǚǈǞǐǰǈ�ƹǖǊǘǍǔǍǕǐ�ǈǙǗǍǒǚǐ�Ǖǈ�ǔǈǘǒǍǚǐǕǋǖǚ�Ǖǈ�
ǚǛǘǐǙǚǐǟǒǐǚǍ� ǌǍǙǚǐǕǈǞǐǐ� ǐ� ǕǍǋǖǊǈǚǈ� ǛǓǖǋǈ� Ǌǖ� ǘǈǏǊǖǰǖǚ� Ǖǈ� ǚǛǘǐǙǚǐǟǒǐǚǍ�
ǌǍǙǚǐǕǈǞǐǐ�Ǌǖ�ƸǍǗǛǉǓǐǒǈ�ƴǈǒǍǌǖǕǐǰǈ�ǖǌ�ǔ�ǘ�ƲǈǚǍǘǐǕǈ�ƴǐǰǈǓǖǊǈ��ǗǖǌǕǍǙǍǕǈ Ǖǈ�
ƭǒǖǕǖǔǙǒǐǖǚ�ǐǕǙǚǐǚǛǚ�Ǌǖ�ƹǒǖǗǰǍ������������������������������������������������������������������������������������������������

�� ƸǍǞǍǕǏǐǰǈ� Ǐǈ� ǖǞǍǕǈ� Ǖǈ� ǌǖǒǚǖǘǙǒǈǚǈ� ǌǐǙǍǘǚǈǞǐǰǈ� ƴǖǎǕǖǙǚǐ� Ǐǈ� ǛǕǈǗǘǍǌǛǊǈǲǍ� Ǖǈ�
ǜǛǕǒǞǐǖǕǐǘǈǲǍǚǖ� Ǖǈ� ƾǍǕǚǘǈǓǕǐǖǚ� ǌǍǗǖǏǐǚǈǘ� Ǐǈ� ǝǈǘǚǐǐ� ǖǌ� ǊǘǍǌǕǖǙǚ� Ǌǖ�
ƸǍǗǛǉǓǐǒǈ�ƴǈǒǍǌǖǕǐǰǈ�ǖǌ�ǔ�ǘ�ƛǖǘǫǐ�ƷǈǓǍǊǙǒǐ��ǗǖǌǕǍǙǍǕǈ Ǖǈ�ƭǒǖǕǖǔǙǒǐǖǚ�ǐǕǙǚǐǚǛǚ�
Ǌǖ�ƹǒǖǗǰǍ���������������������������������������������������������������������������������������������������������������������������������������

ưƵƹƺưƺƻƺ�Ưƨ�ƴƨƲƭƬƶƵƹƲƨ�ƳưƺƭƸƨƺƻƸƨ

�� ƷǘǍǋǓǍǌ�Ǖǈ�ǗǘǐǜǈǚǍǕǐ�ǚǍǔǐ�Ǐǈ�ǐǏǘǈǉǖǚǒǈ�Ǖǈ�ǔǈǋǐǙǚǍǘǙǒǐ�ǚǘǛǌ�Ǖǈ�ưǕǙǚǐǚǛǚǖǚ�Ǐǈ�ǔǈǒǍǌǖǕǙǒǈ�
ǓǐǚǍǘǈǚǛǘǈ�Ǌǖ�ƹǒǖǗǰǍ �ƵǈǚǈǠǈ�ƷǍǚǘǖǊǙǒǈ�����������������������������������������������������������������������������

ƹƺƶƴƨƺƶƳƶǀƲư�ƼƨƲƻƳƺƭƺ

�� ƸǍǜǍǘǈǚ�Ǐǈ�ǐǏǉǖǘ�Ǖǈ�ǕǈǙǚǈǊǕǐǒ�Ǌǖ�ǙǐǚǍ�ǕǈǙǚǈǊǕǖ�ǕǈǛǟǕǐ�ǏǊǈǲǈ�Ǌǖ�ǕǈǙǚǈǊǕǖ�ǕǈǛǟǕǈǚǈ�ǖǉǓǈǙǚ�
ǖǘǚǖǌǖǕǞǐǰǈ Ǖǈ� ƲǈǚǍǌǘǈǚǈ� Ǐǈ� ǖǘǚǖǌǖǕǞǐǰǈ� Ǖǈ� ƹǚǖǔǈǚǖǓǖǠǒǐǖǚ� ǜǈǒǛǓǚǍǚ� Ǌǖ� ƹǒǖǗǰǍ �ǌ�ǘ�
Ƴǐǌǐǰǈ�ƲǈǕǛǘǒǖǊǈ Ȃ ǈǕǋǓǐǙǒǈ�ǊǍǘǏǐǰǈ��ǗǘǐǓǖǋ�ǒǖǕ�ǘǍǜǍǘǈǚǖǚ�Ǚǚǘ��������������������

ƴƨǀưƵƹƲư�ƼƨƲƻƳƺƭƺ

�� ƸǍǞǍǕǏǐǰǈ�Ǐǈ�ǖǞǍǕǈ�Ǖǈ�ǌǖǒǚǖǘǙǒǈǚǈ�ǌǐǙǍǘǚǈǞǐǰǈ ƬǍǚǍǒǞǐǰǈ�Ǖǈ�ǖǠǚǍǚǛǊǈǲǈ�ǐ�ǗǘǐǔǍǕǈ�
Ǖǈ� ǗǖǊǘǠǐǕǙǒǐ� ǗǐǍǏǖǍǓǍǒǚǘǐǟǕǐ� ǗǘǍǚǊǖǘǛǊǈǟǐ� Ǌǖ� ǙǐǙǚǍǔǐ� Ǐǈ� ǙǓǍǌǍǲǍ� Ǖǈ�
ǙǖǙǚǖǰǉǈǚǈ�Ǖǈ�ǒǖǕǚǐǕǛǐǘǈǕǐ�Ǌǐǚǒǐ�ǍǓǍǔǍǕǚǐ�ǐǏǘǈǉǖǚǍǕǈ�ǖǌǔ�ǘ�ƴǈǘǰǈǕ�ƧǐǌǘǖǊ��
ǗǘǐǰǈǊǍǕǈ�Ǖǈ�ƴǈǗǠǐǕǙǒǐǖǚ�ǜǈǒǛǓǚǍǚ�Ǌǖ�ƹǒǖǗǰǍ���������������������������������������������������������������������



ϮϮϰ

ƸƭƼƭƸƨƺ
Ưƨ�ưƯƩƶƸ�Ƶƨ�ƿƭƺưƸư�Ƴưƾƨ�ƪƶ�ƹưƺƭ�ƵƨƹƺƨƪƵƶ�ƵƨƻƿƵư�ƯƪƨƢƨ�ƪƶ�

ƵƨƹƺƨƪƵƶ�ƵƨƻƿƵƨƺƨ�ƶƩƳƨƹƺ��ƶƸƨƳƵƨ�ƷƨƺƶƳƶƫưƠƨ�ư�
ƷƨƸƶƬƶƵƺƶƳƶƫưƠƨ

Ƶƨ��ƹƺƶƴƨƺƶƳƶǀƲưƶƺƼƨƲƻƳƺƭƺ�ƪƶ�ƹƲƶƷƠƭ

ƪǘǏ� ǖǙǕǖǊǈ� Ǖǈ� ǒǖǕǒǛǘǙǖǚ� Ǖǈ� ƻǕǐǊǍǘǏǐǚǍǚǖǚ� ȌƹǊ�� ƲǐǘǐǓ� ǐ�ƴǍǚǖǌǐǰȊ� Ǌǖ� ƹǒǖǗǰǍ�� ǖǉǰǈǊǍǕ� Ǌǖ�
ǊǍǙǕǐǞǐǚǍ�ȌƵǖǊǈ�ƴǈǒǍǌǖǕǐǰǈȊ� ǐ�Ȍ.RKDȊ�ǖǌ�����ǌǍǒǍǔǊǘǐ������ǋǖǌǐǕǈ��Ǐǈ�ǐǏǉǖǘ�Ǖǈ�ǕǈǙǚǈǊǕǐǞǐ�Ǌǖ�
ǙǐǚǍ�ǕǈǙǚǈǊǕǖ�ǕǈǛǟǕǐ�ǏǊǈǲǈ�Ǌǖ�ǕǈǙǚǈǊǕǖ�ǕǈǛǟǕǈǚǈ�ǖǉǓǈǙǚ�ǖǘǈǓǕǈ�ǗǈǚǖǓǖǋǐǰǈ�ǐ�ǗǈǘǖǌǖǕǚǖǓǖǋǐǰǈ� ǐ�ǊǘǏ�
ǖǙǕǖǊǈ� Ǖǈ� ƶǌǓǛǒǈǚǈ� Ǖǈ� ƵǈǙǚǈǊǕǖ�ǕǈǛǟǕǐǖǚ� ǙǖǊǍǚ�� ǉǘ����������� ǌǖǕǍǙǍǕǈ� Ǖǈ� ����������� ǋǖǌǐǕǈ�
ǜǖǘǔǐǘǈǕǈ� Ǎ� ƸǍǞǍǕǏǍǕǚǙǒǈ� ǒǖǔǐǙǐǰǈ� Ǌǖ� ǙǖǙǚǈǊ�� Ǘǘǖǜ�� ǌ�ǘ� Ƥǐǘǖ� ưǊǈǕǖǊǙǒǐ� ǘǍǌǖǊǍǕ� ǗǘǖǜǍǙǖǘ� Ǖǈ�
ƹǚǖǔǈǚǖǓǖǠǒǐǖǚ ǜǈǒǛǓǚǍǚ�� Ǘǘǖǜ�� ǌ�ǘ�ƴǍǚǖǌǐ�ƹǐǔǖǕǖǊǙǒǐ� ǘǍǌǖǊǍǕ�ǗǘǖǜǍǙǖǘ� Ǘǘǖǜ�� ǌ�ǘ�ƴǈǘǐǰǈ�
ƵǈǒǖǊǈ� ǘǍǌǖǊǍǕ� ǗǘǖǜǍǙǖǘ� Ǘǘǖǜ�� ǌ�ǘ�ƴǐǘǈ� ƠǈǕǒǛǓǖǊǙǒǈ� ǘǍǌǖǊǍǕ� ǗǘǖǜǍǙǖǘ� ǐ Ǘǘǖǜ�� ǌ�ǘ� ƨǓǉǍǘǚǖ�
ƩǍǕǍǌǍǚǐ� ǘǍǌǖǊǍǕ�ǗǘǖǜǍǙǖǘ��

Ʋǈǒǖ� ǟǓǍǕǖǊǐ� Ǖǈ� ƸǍǞǍǕǏǍǕǚǙǒǈǚǈ� ǒǖǔǐǙǐǰǈ�� Ǘǖ� ǗǘǍǋǓǍǌǛǊǈǲǍǚǖ� Ǖǈ� ǌǖǙǚǈǊǍǕǈǚǈ�
ǌǖǒǛǔǍǕǚǈǞǐǰǈ�ǋǖ�ǗǖǌǕǍǙǛǊǈǔǍ�ǙǓǍǌǕǐǖǊ

ưƯƪƭǀƺƨƠ
Ƶǈ�ǖǉǰǈǊǍǕǐǖǚ�ǒǖǕǒǛǘǙ�Ǐǈ�ǐǏǉǖǘ�Ǖǈ ǟǍǚǐǘǐ�ǕǈǙǚǈǊǕǐǞǐ Ǌǖ�ǙǐǚǍ�ǕǈǙǚǈǊǕǖ�ǕǈǛǟǕǐ�ǏǊǈǲǈ�Ǌǖ�

ǕǈǛǟǕǈǚǈ ǖǉǓǈǙǚ��ǖǘǈǓǕǈ�ǗǈǚǖǓǖǋǐǰǈ�ǐ�ǗǈǘǖǌǖǕǚǖǓǖǋǐǰǈ��Ǌǖ�ǗǘǍǌǊǐǌǍǕǐǖǚ�ǘǖǒ�ǙǍ�ǗǘǐǰǈǊǐǰǈ�ǊǖǕǘ��Ǘǘǖǜ��
ǌ�ǘ�ƹǕǍǎǈǕǈ�ƷǍǠǍǊǙǒǈ��ǊǖǕǘ��Ǘǘǖǜ��ǌ�ǘ�ƹǐǓǊǈǕǈ�ƫǍǖǘǋǐǍǊǈ���ǊǖǕǘ��Ǘǘǖǜ��ǌ�ǘ�ƴǈǰǈ�ƷǈǕǌǐǓǖǊǈ�ǐ�ǊǖǕǘ�
Ǘǘǖǜ��ǌ�ǘ�ƨǕǍǚǈ�ƨǚǈǕǈǙǖǊǙǒǈ�ƹǚǖǰǈǕǖǊǙǒǈ � ǙǐǚǍ�ǊǘǈǉǖǚǍǕǐ�Ǖǈ�ƻǕǐǊǍǘǏǐǚǍǚǖǚ�ȌƹǊ��ƲǐǘǐǓ�ǐ�ƴǍǚǖǌǐǰȊ
Ǌǖ� ƹǒǖǗǰǍ�� ƹǚǖǔǈǚǖǓǖǠǒǐ� ǜǈǒǛǓǚǍǚ� ƹǒǖǗǰǍ� Ǖǈ� ƲǈǚǍǌǘǈǚǈ� Ǐǈ� ǉǖǓǍǙǚǐ� Ǖǈ� ǛǙǚǈ� ǐ� ǗǈǘǖǌǖǕǚ� ǐ� ƠƯƻ�
ƻǕǐǊǍǘǏǐǚǍǚǙǒǐ�ǙǚǖǔǈǚǖǓǖǠǒǐ�ǒǓǐǕǐǟǒǐ�ǞǍǕǚǈǘ����ƹǊ��ƷǈǕǚǍǓǍǰǔǖǕȊ�Ǌǖ�ƹǒǖǗǰǍ�

�� ƪƶƵƸ��ƷƸƶƼ��Ƭ�Ƹ�ƹƵƭƮƨƵƨ�ƷƭǀƭƪƹƲƨ

ƩưƶƫƸƨƼƹƲư�ƷƶƬƨƺƶƾư�ư ƶƩƸƨƯƶƪƨƵưƭ

ƲǈǕǌǐǌǈǚǒǈǚǈ ǊǖǕ� ǗǘǖǜǍǙǖǘ�ǌ�ǘ�ƹǕǍǎǈǕǈ�ƷǍǠǍǊǙǒǈ�Ǎ�ǘǖǌǍǕǈ� Ǖǈ����������ǋǖǌ���Ǌǖ�ơǛǉǖǊǐǰǈ��
Ƹ�ƹǘǉǐǰǈ��ƹǘǍǌǕǖ�ǖǉǘǈǏǖǊǈǕǐǍ�ǏǈǊǘǠǐǓǈ�Ǌǖ������ǋǖǌ���Ǌǖ�ǋǐǔǕǈǏǐǰǈǚǈ���ƸǈǌǍ�ƠǖǊǟǍǊǙǒǐȂƲǖǘǟǈǋǐǕȊ� Ǌǖ�
ƹǒǖǗǰǍ��ƹǖ�ǊǐǙǖǒǖ�ǖǉǘǈǏǖǊǈǕǐǍ�ǙǍ�ǙǚǍǒǕǈǓǈ�Ǖǈ�ƹǚǖǔǈǚǖǓǖǠǒǐǖǚ�ǜǈǒǛǓǚǍǚ�Ǘǘǐ�ƻƲưƴ�Ǌǖ �����ǋǖǌǐǕǈ��
ƬǐǗǓǖǔǐǘǈǓǈ� Ǖǈ� ����������� ǋǖǌǐǕǈ�� Ǚǖ ǗǘǖǙǍǟǍǕ� ǛǙǗǍǝ� ������ ƲǈǕǌǐǌǈǚǒǈǚǈ ǈǒǚǐǊǕǖ� ǙǍ� ǙǓǛǎǐ� Ǚǖ�
ǈǕǋǓǐǙǒǐǖǚ ǐ�ǙǘǗǙǒǐǖǚ�ǰǈǏǐǒ�
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ƩǍǓǈǏǍǓǒǖǙǒǈ��Ǘǘǖǜ��ǌ�ǘ�ƨ�ƴǐǕǖǊǙǒǈ��Ǘǘǖǜ��ǌ�ǘ�ư� ƛǖǘǋǖǙǒǐ�ǐ�Ǘǘǖǜ��ǌ�ǘ�ƴ��ƵǈǒǖǊǈ�� ƹǖ�ǚǖǈ�ǙǍ�ǙǚǍǒǕǈǓǈ�
Ǚǖ�ǕǈǛǟǕǐǖǚ�ǙǚǍǗǍǕ�ǌǖǒǚǖǘ�Ǖǈ�ǙǚǖǔǈǚǖǓǖǠǒǐ�ǕǈǛǒǐ�

ƹǖ�ǏǊǈǲǍǚǖ�ǙǗǍǞǐǰǈǓǐǙǚ�Ǘǖ�ǉǖǓǍǙǚǐ�Ǖǈ�ǛǙǚǈǚǈ ǐ�ǗǈǘǖǌǖǕǚǖǚ��ǙǍ�ǙǚǍǒǕǈǓǈ�Ǌǖ������ǋǖǌ�



Ϯϴϱ
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ƵƨƹƺƨƪƵƶ�ƶƩƸƨƯƶƪƵƨ�ƬƭƠƵƶƹƺ �����

ƵƨƻƿƵƶưƹƺƸƨƮƻƪƨƿƲƨ�ƬƭƠƵƶƹƺ ������
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�� Ʒǘǖǜ��ǌ�ǘ�ƴǈǘǐǰǈ�ƵǈǒǖǊǈ Ǚ�ǘ�
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ƹǚǘǛǟǕǖ� ǛǙǖǊǘǠǛǊǈǲǍ� Ǌǖ� ǙǚǘǈǕǙǚǊǖ� ǖǙǚǊǈǘǐǓǈ� Ǚǖ� ǙǚǛǌǐǙǒǐǖǚ ǗǘǍǙǚǖǰ� Ǌǖ� ƯǈǊǖǌǖǚ� Ǐǈ�
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���� %HOD]HONRYVND ƨ�� 3RSRYVND ƴ� �� &HNRYVND 6�� $WDQDVRYVND� 6WRMDQRYVND $�� 0LWLF .�� 5DGRMNRYD�
1LNRORYVND 9� 2UDO�DQG�VDOLYDU\�FKDQJHV�LQ�SDWLHQW�ZLWK�FKURQLF�NLGQH\�GLVHDVH� :XOIHQLD��������� ���� ����
���� ,)���ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ������
����6SDVRYVNL 6��%HOD]HONRVND =��3RSRYVND 0��$WDQDVRYVND�6WRMDQRYVND $��5DGRMNRYD�1LNRORYVND 9��
0XUDWRYVND ,�� 7RVHVND�6SDVRYD 1�� ']LSXQRYD %�� 1LNRORYVNL %� &OLQLFDO� 7KHUDSHXWLF� (IIHFWV� RI� WKH�
$SSOLFDWLRQ� RI 'R[\F\FOLQH� LQ� WKH� 7UHDWPHQW� RI� 3HULRGRQWDO� 'LVHDVH 2$� 0DFHG� -� 0HG� 6FL� HOHFWURQLF�
SXEOLFDWLRQ�DKHDG�RI�SULQW��SXEOLVKHG�RQ�-DQXDU\����������DV�KWWS���G[�GRL�RUJ���������RDPMPV���������
ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ������
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����$WDQDVRYVND�6WRMDQRYVND�$ ��6WHIDQRYVND�(��3RSRYVND�0��0XUDWRYVND�,��=DERNRYD�%LOELORYD�(� 7KH�
UHODWLRQVKLS�EHWZHHQ�SHULRGRQWDO�KHDOWK�DQG�GLDEHWHV�PHOOLWXV�W\SH���6WRPDWRORġNL�YMHVQLN��������������������
6-,)������� ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ� �����
����6WHIDQRYVND�(���,YDQRYVNL�.���$WDQDVRYVND�6WRMDQRYVND�$�� =DERNRYD�%LOELORYD�(���=HQGHOL�%HG]HWL�/��
,QWHUSUR[LPDO� SODTXH� FRQWURO� LQ� SDWLHQW� ZLWK� IL[HG� RUWKRGRQWLF� DSSOLDQFHV� 6WRPDWRORġNL� YMHVQLN� ������ ��
���������� 6-,)�������� ƾǍǓǚǈ� Ǖǈ� ǖǊǖǰ� ǚǘǛǌ� Ǎ� ǌǈ� ǙǍ� ǐǙǗǐǚǈ� ǊǓǐǰǈǕǐǍǚǖ� Ǖǈ� ǐǕǚǍǘǗǘǖǒǙǐǔǈǓǕǖǚǖ�
ǖǚǙǚǘǈǕǛǊǈǲǍ�Ǖǈ�ǌǍǕǚǈǓǕǐǖǚ�ǗǓǈǒ�Ǖǈ�ǕǐǊǖǚǖ�Ǖǈ�ǖǘǈǓǕǈǚǈ�ǝǐǋǐǍǕǈ�ǗǘǍǒǛ�ǙǗǖǘǍǌǉǈ�Ǖǈ�Ǚǈǔǖ�ǔǍǝǈǕǐǟǒǖ�
ǟǍǚǒǈǲǍ�Ǖǈ�ǏǈǉǐǚǍ��ǒǈǰ�ǗǈǞǐǍǕǚǐ�Ǚǖ�ǉǘǐǒǍǚǐ��Ưǈ�ǚǈǈ�ǞǍǓ� ���ǗǈǞǐǍǕǚǐ�ǒǈǒǖ�ǒǖǕǚǘǖǓǕǈ ǋǘǛǗǈ�ǖǌǘǎǛǊǈǓǍ�
ǖǘǈǓǕǈ�ǝǐǋǐǍǕǈ�Ǚǖ�ǟǍǚǒǈǲǍ�ǌǊǈ�Ǘǈǚǐ�Ǖǈ�ǌǍǕ��ǈ�ǐǙǗǐǚǛǊǈǕǈǚǈ�ǋǘǛǗǈ�ǖǌ����ǗǈǞǐǍǕǚǐ�ǖǊǈǈ�ǗǖǙǚǈǗǒǈ�ǰǈ�
ǌǖǗǖǓǕǛǊǈǓǍ�Ǚǖ�ǐǕǚǍǘǗǘǖǒǙǐǔǈǓǕǐ�ǟǍǚǒǐ��Ǡǚǖ�ǙǐǋǕǐǜǐǒǈǕǚǕǖ�ǋǐ�ǗǖǌǖǉǘǐǓǖ�ǐǕǌǍǒǙǐǚǍ��Ǖǈ�ǌǍǕǚǈǓǍǕ�
ǗǓǈǒ��ǋǐǕǋǐǊǈǓǕǖ ǒǘǊǈǘǍǲǍ�ǐ�ǈǗǘǖǒǙǐǔǈǓǕǐǖǚ�ǗǓǈǒ�ǐǕǌǍǒǙ�ƺǘǛǌǖǚ�ǐǔǈ�ǈǗǓǐǒǈǚǐǊǕǖ�ǏǕǈǟǍǲǍ��
���� 7RGRURYVND� 6��� $WDQDVRYVND� Ȃ6WRMDQRYVND� $ 6HTXHQWXDO� WKHUDSHXWLF� DSSURDFK� IRU� HQGRGRQWLF�
SHULRGRQWDO�OHVLRQV�LQ�SDWLHQW�ZLWK�FKURQLF�SHULRGRQWDO�GLVHDVH�FDVH�UHSRUW�6WRPDWRORġNL�YMHVQLN��������������
��������6-,)��������ƾǍǓǚǈ�Ǖǈ�ǖǊǖǰ�ǚǘǛǌ�Ǎ�ǌǈ�ǰǈ�ǗǖǒǈǎǍ�ǊǈǎǕǖǙǚǈ�Ǖǈ�ǙǍǖǗǜǈǚǕǐǖǚ�Ǘǘǐǖǌ�ǐ�ǚǘǍǚǔǈǕ�ǒǈǒǖ�
ǍǕǌǖǌǖǕǚǙǒǐ� Ǖǈ� ǐǕǜǓǈǔǐǘǈǕǈ� ǗǛǓǗǈ�� ǚǈǒǈ� ǐ� ǊǖǍǌǕǖ� ǐ� Ǖǈ� ǘǍǠǈǊǈǲǍ� Ǖǈ� ǐǕǜǓǈǔǈǞǐǰǈǚǈ� Ǖǈ�
ǗǈǘǖǌǖǕǚǈǓǕǐǚǍ� ǚǒǐǊǈ�� Ǚǖ� ǗǖǔǖǠ� Ǖǈ� ǒǖǕǊǍǕǞǐǖǕǈǓǍǕ� ǐ� ǝǐǘǛǘǠǒǐ� ǗǈǘǖǌǖǕǚǈǓǍǕ� ǚǘǍǚǔǈǕ��
ǗǖǚǗǖǔǖǋǕǈǚ�Ǚǖ�ǉǐǖǔǈǚǍǘǐǰǈǓǐ�Ǐǈ�ǙǖǏǌǈǊǈǲǍ�Ǖǈ�ǕǖǊǈ�ǈǓǊǍǖǓǈǘǕǈ�ǒǖǙǒǈ�ǖǒǖǓǛ�Ǐǈǉǖǚ��Ǡǚǖ�ǌǖǊǍǓǖ�ǌǖ�ǚǖǈ�
ǌǈ� ǙǍ� ǙǖǟǛǊǈ� Ǐǈǉǖǚ� ǖǌ� ǍǒǙǚǘǈǒǞǐǰǈ�� Ǚǖ� ǞǍǓǈǚǈ� ǕǍǋǖǊǈ� ǜǛǕǒǞǐǖǕǈǓǕǈ� ǛǓǖǋǈ� Ǌǖ� ǛǙǚǈǚǈ�� ƺǘǛǌǖǚ� ǐǔǈ�
ǈǗǓǐǒǈǚǐǊǕǖ�ǏǕǈǟǍǲǍ��
����$WDQDVRYVND�6WRMDQRYVND $��3RSRYVND 0��0XUDWRYVND ,��0LWLF .��6WHIDQRYVND (��5DGRMNRYD�1LNRORYVND
9� 7KHUDSHXWLF�HIIHFW�RI�SURDIWRO� LQ�WUHDWPHQW�RI�UHFXUUHQW�DSKWRXV�VWRPDWLWLV 3ULOR]L�6HF��0HG��6FL��������
�������������ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ������
����3RSRYVND 0��*UFKHYVND /��$WDQDVRYVND�6WRMDQRYVND $��.DSXVKHYVND %��0XUDWRYVND ,��0LQRYVND $��
5DGRMNRYD�1LNRORYVND 9��0LWLF .� 5ROH�RI�KXPRUDO�PHFKDQLVPV�LQ�HWLRORJ\�RI�OLFKHQ�SODQXV�3ULOR]L�6HF��0HG��
6FL������ �����������������ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ������
����3RSRYVND 0��*UFKHYVND /��3RSRYVNL 9��$WDQDVRYVND�6WRMDQRYVND $� 0LQRYVND $��%HOD]HONRYVND =��
5DGRMNRYD�1LNRORYVND 9��ƴLWLF .��6WUH]RYD 6�� 7�&HOO�VXESRSXODWLRQV�LQ�OHVLRQV�RI�RUDO�OLFKHQ�SODQXV� 3ULOR]L�
6HF��0HG��6FL������ �����������������ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ�������
����0LWLF .��3RSRYVND0��0DVLQ�6SDVRYVND -��$WDQDVRYVND�6WRMDQRYVND $� %HOD]HONRVND $ ��6SDVRYVNL *�
$SRSWRVLV�DQG�JLQJLYDO�WLVVXH� %$17$2�-RXUQDO������ �� ���������� ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ��
�����
����%HOD]HONRVND $��3RSRYVND0��6SDVRYVNL *��0DVLQ�6SDVRYVND -��&HNRYVND 6��$WDQDVRYVND�6WRMDQRYVND
$�� 0LWLF .�� 5DGRMNRYD� 1LNRORYVND� 9�� 2UDO� DQG� VDOLYDU\� FKDQJHV� LQ� SDWLHQW� ZLWK� FKURQLF� NLGQH\� GLVHDVH�
%$17$2�-RXUQDO��������������������ƾǍǓǚǈ�Ǖǈ�ǖǊǖǰ�ǚǘǛǌ�ǉǐǓǈ�ǌǈ�ǙǍ�ǙǖǋǓǍǌǈǈǚ�ǖǘǈǓǕǐǚǍ�ǒǓǐǕǐǟǒǐ�Ǖǈǖǌǐ�
ǒǈǒǖ� ǛǘǍǔǐǟǍǕ� ǜǍǚǖǘ�� ǕǍǗǘǐǰǈǚǍǕ� ǊǒǛǙ� Ǌǖ� ǛǙǚǈǚǈ�� ǒǙǍǘǖǙǚǖǔǐǰǈ� ǐ� ǒǖǓǐǟǍǙǚǊǖ� Ǖǈ� ǐǏǓǈǟǍǕǈ�
ǕǍǙǚǐǔǛǓǐǘǈǕǈ� ǐ� ǙǚǐǔǛǓǐǘǈǕǈ� ǗǓǛǕǒǈ�� Ǘǘǖǚǖǒǖǚ� Ǖǈ� ǗǓǛǕǒǈ� ǐ� 3K�ǊǘǍǌǕǖǙǚǐǚǍ� Ǖǈ� ǗǓǛǕǒǈǚǈ� ǒǈǰ�
ǗǈǞǐǍǕǚǐ�Ǚǖ�ǚǘǐ�ǘǈǏǓǐǟǕǐ�ǙǚǈǌǐǛǔǐ�Ǖǈ�ǝǘǖǕǐǟǕǈ�ǉǛǉǘǍǎǕǈ�ǐǕǙǛǜǐǞǐǍǕǞǐǰǈ�ǗǈǞǐǍǕǚǐ�ǒǖǐ�ǕǍ�ǙǍ Ǖǈ�
ǝǍǔǖǌǐǰǈǓǐǏǈ��ǗǈǞǐǍǕǚǐ�ǒǖǐ�ǙǍ�Ǖǈ�ǝǍǔǖǌǐǰǈǓǐǏǈ�ǐ�ǗǈǞǐǍǕǚǐ Ǚǖ�ǚǘǈǕǙǗǓǈǕǚǈǞǐǰǈ�Ǖǈ�ǉǛǉǘǍǏǐ�ƺǘǛǌǖǚ�
ǐǔǈ�ǕǈǛǟǕǖ�ǐ�ǈǗǓǐǒǈǚǐǊǕǖ�ǏǕǈǟǍǲǍ�
���� 3RSRYVND 0�� 5LVWHVNL 0�� $WDQDVRYVND� 6WRMDQRYVND $�� 0LQRYVND $�� 5DGRMNRYD� 1LNRORYVND 9��
.DSXVKHYVND %��0LWLF .��=HQGHOL�Ȃ%HG]HWL /��6SDVRYVNL�6��&RQYHQWLRQDO�YHUVXV�ODVHU�DVVLVWHG�WKHUDS\�ZLWK�
DJJUHVVLYH�SHULRGRQWLWLV� 5RPDQLDQ�-RXUQDO�RI�2UDO�5HKDELOLWDWLRQ������������������ ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�
Ǌǖ�ǉǐǓǚǍǕ�����
���� 5DGRMNRYD� 1LNRORYVND 9�� 3RSRYVND 0�� 0LQRYVND $�� 6WRMDQRYVND 9�� ']LSXQRYD %�� $OHNVRYD 3��
$WDQDVRYVND�6WRMDQRYVND $��%HOD]HONRVND $��1LNRORYVNL %� 7KH� LQIOXHQFH�RI� HVWURJHQ�RQ� WKH�JLQJLYDO�
KHDOWK�RI�JLUOV� $FWD�6WRPDWRORJLFD�1DLVVL������������������������� ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ ǉǘ��
�����



Ϯϴϵ

����3RSRYVND�0���.UVWHYVND�9���$WDQDVRYVND�6WRMDQRYVND�$���5DGRMNRYD�1LNRORYVND�9���0LQRYVND�$���
*RJD�&PHND�9���0XUDWRYVND�,OLMDQD���0LWLF�.��%HOD]HONRVND $���.DSXVKHYVND�%���3DQGLORYD�0���6WUH]RYVND�6��
2UDO�DQG�GHQWDO�VWDWXV�ZLWK�SODQRFHOOXODU�FDUFLQRPD�RULJLQDWLQJ�IURP�RUDO�FDYLW\��RURSKDU\Q[�RU�K\SRSKDULQ[�
GXULQJ�UDGLRWKHUDS\�3K\VLRDFWD��������������������ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ������
����3RSRYVND�0��6SDVRYVNL�*��2URYFDQHF�1��&HNRYVND�6��6LPRQFHYD�0��%H[HWL�=HQGHOL�/��0DVLQ�6SDVRYVND�
(�� $WDQDVRYVND�6WRMDQRYVND� $�� 5DGRMNRYD�1LNRORYVND� 9�� 0LWLF� .�2UDO� ILQGLQJV� LQ� HQG� VWDJH� UHQDO�
GLVHDVH� 3ULOR]L �0DNHGRQ�$NDG�1DXN�8PHW�2GG�0HG�1DXNL�������� �������������ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�
ƩǐǓǚǍǕ ǉǘ� �����
���� 0XUDWRYVND� ,�� *RJD� &PHND� 9��$WDQDVRYVND�6WRMDQRYVND� $�� 3RSRYVND� 0�� 3HWURYVNL� *�� 'DFL� $�
ƶǘǈǓǕǖ� ǏǌǘǈǊǰǍ� ǐ� ǚǐǗ� �� ǌǐǰǈǉǍǚǍǙ� ǒǈǰ� ǔǓǈǌǐ� ǗǈǞǐǍǕǚǐ�� $SRORQLMD� ������������������� ƺǘǛǌǖǚ� Ǎ�
ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ�������
����ƴǛǘǈǚǖǊǙǒǈ�ư��ƹǚǖǰǈǕǖǊǙǒǈ�ƪ��ƨǚǈǕǈǙǖǊǙǒǈ� ƹǚǖǰǈǕǖǊǙǒǈ�ƨ� ƷǖǗǖǊǙǒǈ�ƴ��ƲǈǗǈǞǐǚǍǚ�Ǐǈ�ǚǒǐǊǕǖ�
ǘǈǏǓǖǎǛǊǈǲǍ�QDWULXP�KLSRKORULWH�ǒǈǒǖ�ǐǘǐǋǈǕǙ�Ǌǖ�ǒǈǕǈǓǕǐǚ�ǙǐǙǚǍǔ��0DNHG�6WRPDWRO�3UHJO������ �� ���
����������ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ ǉǘ�������
����7RGRURVND�6��$WDQDVRYVND�6WRMDQRYVND�$� 3RSRYVND�0�� ,YDQRYVNL�.��&OLQLFDO�HYDOXDWLRQ�RI�WKH�HIIHFWV�
IURP�VXUJLFDO�UHJHQHUDWLYH�SHULRGRQWDO�WKHUDS\�ZLWK�WKH�XVH�RI�ELR�PDWHULDOV�6WRPDWRORġNL�YMHVQLN������������
���� ������ 6-,)�������� ƾǍǓǚǈ� Ǖǈ� ǖǊǖǰ� ǚǘǛǌ� Ǎ� ǌǈ� ǙǍ� ǙǗǖǘǍǌǈǚ� ǒǓǐǕǐǟǒǐǚǍ� ǐ� ǘǈǌǐǖǓǖǠǒǐ� Ǖǈǖǌǐ� ǒǈǰ�
ǗǈǘǖǌǖǕǚǖǗǈǚǐǟǕǐ� Ǐǈǉǐ� ǗǖǙǓǍ� ǙǗǘǖǊǍǌǍǕǈ� ǘǍǋǍǕǍǘǈǚǐǊǕǈ� ǗǈǘǖǌǖǕǚǈǓǕǈ� ǝǐǘǛǘǠǒǈ� ǚǍǘǈǗǐǰǈ��
ǌǖǗǖǓǕǍǚǈ�Ǚǖ�ǒǖǘǐǙǚǍǲǍ�Ǖǈ�ǉǐǖǔǈǚǍǘǐǰǈǓǐ�ǒǈǒǖ�Ǡǚǖ�ǙǍ�ǒǙǍǕǖǋǍǕ�ǒǖǙǒǍǕ�ǋǘǈǜǚ�Ʃǐǖ�ƶǙǙ��ǒǖǰ Ǎ�Ǖǈ�ǍǌǕǈǚǈ�
ǙǚǘǈǕǈ�ǖǌ�ǛǙǚǈǚǈ�Ǖǈ�ǗǈǞǐǍǕǚǖǚ�ǈǗǓǐǞǐǘǈǕ�Ǚǈǔ��ǈ�Ǖǈ�ǌǘǛǋǈǚǈ�ǙǚǘǈǕǈ�Ǌǖ�ǒǖǔǉǐǕǈǞǐǰǈ Ǚǖ�ƭǔǌǖǋǈǐǕ� Ưǈ�
ǚǈǈ�ǞǍǓ�ǙǍ�ǖǉǘǈǉǖǚǍǕǐ���Ǘǈǘǈ�Ǖǈ�ǐǕǜǘǈǒǖǙǒǍǕǐ�ǌǍǜǍǒǚǐ��ǒǖǐ�ǙǍ�ǙǓǍǌǍǕǐ�ǒǓǐǕǐǟǒǐ�ǐ�ǘǈǌǐǖǓǖǠǒǐ�Ǌǖ�
ǚǍǒǖǚ�Ǖǈ���ǔǍǙǍǞǐ�ƶǙǊǍǕ�ǒǖǙǒǍǕǖ�ǗǖǗǖǓǕǛǊǈǲǍ��ǐ�ǕǈǔǈǓǛǊǈǲǍ�Ǖǈ�ǒǓǐǕǐǟǒǈǚǈ�ǏǈǋǛǉǈ Ǖǈ�ǗǘǐǗǖǰ��ǒǖǰǈ ǙǍ�
ǗǖǙǚǐǋǕǈǓǈ�Ǚǖ�ǌǊǍǚǍ�ǔǍǚǖǌǐ��ǒǖǘǐǙǚǍǲǍǚǖ�Ǖǈ�ƭǔǌǖǋǈǐǕ�ǏǕǈǟǐǚǍǓǕǖ�ǰǈ�ǕǈǔǈǓǐǓǖ�ǗǘǐǙǛǚǕǈǚǈ�ǘǍǞǍǙǐǰǈ��
ƺǘǛǌǖǚ�ǐǔǈ�ǕǈǛǟǕǖ�ǐ�ǈǗǓǐǒǈǚǐǊǕǖ�ǏǕǈǟǍǲǍ�
����=HQGHOL�%HGMHWL %��3RSRYVND 0��$WDQDVRYVND�6WRMDQRYVND 6��'XYOLV 6� +XPDQ�SDSLOORPDYLUXV�DV�D�
SRWHQWLDO�ULVN�IDFWRU�IRU�RUDO�SUHPDOLJQDQW�OHVLRQV�$FWD�&OLQ�&URDW��������������,)��������ƾǍǓǚǈ�Ǖǈ�ǖǊǖǰ�ǚǘǛǌ�
Ǎ�ǌǈ�ǙǍ�ǖǌǘǍǌǐ�ǗǖǊǘǏǈǕǖǙǚǈ�Ǖǈ�ǘǈǏǓǐǟǕǐ�ǚǐǗǖǊǐ�Ǖǈ�ƽƷƪ�ǊǐǘǛǙǐ�Ǚǖ�ǖǘǈǓǕǐǚǍ�ǗǘǍǔǈǓǐǋǕǐ�ǓǍǏǐǐ��Ǌǖ�
ǒǖǘǍǓǈǞǐǰǈ�Ǚǖ�ǛǓǖǋǈǚǈ�Ǖǈ�ǗǛǠǍǲǍǚǖ�ǐ�ǒǖǕǏǛǔǐǘǈǲǍǚǖ�ǈǓǒǖǝǖǓ��Ưǈ�ǚǈǈ�ǞǍǓ�ǙǍ�ǗǘǖǙǓǍǌǍǕǐ����ǗǈǞǐǍǕǚǐ�
Ǚǖ�ǖǘǈǓǕǐ�ǗǘǍǔǈǓǐǋǕǐ�ǓǍǏǐǐ�ǒǈǒǖ�ǓǍǛǒǖǗǓǈǒǐǰǈ��ǍǘǐǚǘǖǗǓǈǒǐǰǈ��ǈǒǚǐǕǐǟǕǈ�ǒǍǘǈǚǖǏǈ�ǐ�ǓǐǝǍǕ�ǗǓǈǕǛǙ��
ǕǈǙǗǘǖǚǐ����ǐǙǗǐǚǈǕǐǞǐ�Ǚǖ�ǏǌǘǈǊǈ�ǖǘǈǓǕǈ�ǓǐǋǈǊǐǞǈ��ƫǍǕǖǚǐǗǐǏǈǞǐǰǈǚǈ�Ǖǈ�ǊǐǘǛǙǖǚ�Ǎ�ǕǈǗǘǈǊǍǕǈ�Ǚǖ� UDO�
WLPH� 3&5� ƯǈǒǓǛǟǍǕǖ� Ǎ� ǌǍǒǈ� ǊǐǙǖǒǖǘǐǏǐǟǕǐǚǍ� ǚǐǗǖǊǐ� Ǖǈ� ƽƷƪ� ǊǐǘǛǙǖǚ� ǙǍ� ǈǙǖǞǐǘǈǕǐ� Ǚǖ� ǖǘǈǓǕǐǚǍ�
ǗǘǍǔǈǓǐǋǕǐ�ǓǍǏǐǐ��ǌǖǌǍǒǈ�Ǐǈ�ǈǓǒǖǝǖǓǖǚ�ǐ�ǗǛǠǍǲǍǚǖ�ǕǍ�Ǎ�ǕǈǰǌǍǕǈ�ǏǕǈǟǈǰǕǈ�ǗǖǊǘǏǈǕǖǙǚ��ƺǘǛǌǖǚ�ǐǔǈ�
ǕǈǛǟǕǖ�ǏǕǈǟǍǲǍ�
����$WDQDVRYVND�6WRMDQRYVND $� 7KH�XVH�RI�V\VWHPLF�DQWLELRWLFV�LQ�WUHDWPHQW�RI�SHULRGRQWDO�GLVHDVH��%RRN�
RI�DSVWUDFWV�RI� ��WK &RQJUHVV�RI�%DOFDQ�6WRPDWRORJLFDO�6RFLHW\�%DVV��6NRSMH� ������$SULO�������ƾǍǓǚǈ�Ǖǈ�ǖǊǖǰ�
ǚǘǛǌ�Ǎ�ǌǈ�ǰǈ�ǘǈǏǰǈǙǕǐ�ǖǌ�ǗǖǊǍǴǍ�ǈǙǗǍǒǚǐ�ǗǖǚǘǍǉǈǚǈ�ǐ�ǕǈǟǐǕǖǚ�Ǖǈ�ǛǗǖǚǘǍǉǈ�Ǖǈ�ǙǐǙǚǍǔǙǒǐǚǍ�ǈǕǚǐǉǐǖǚǐǞǐ�
Ǌǖ� ǚǍǘǈǗǐǰǈǚǈ� Ǖǈ� ǗǈǘǖǌǖǕǚǈǓǕǈǚǈ� ǉǖǓǍǙǚ�� ǗǘǍǒǛ� ǖǌǋǖǊǖǘǐ� ǉǈǏǐǘǈǕǐ� Ǖǈ� ǕǈǛǟǕǐ� ǐǙǚǘǈǎǛǊǈǲǈ� Ǖǈ�
ǕǈǰǟǍǙǚǐǚǍ� ǗǘǈǠǈǲǈ� Ǚǖ� ǒǖǐ� ǙǍ� ǙǖǖǟǛǊǈǔǍ� Ǌǖ� ǙǍǒǖǰǌǕǍǊǕǈǚǈ� Ǘǘǈǒǚǐǒǈ�� ƹǍǒǈǒǖ� ǐ� ǌǈ� ǗǖǙǖǟǐ� ǰǈǙǍǕ� ǐ�
ǗǘǍǞǐǏǍǕ� Ǌǖǌǐǟ� Ǐǈ� ǒǓǐǕǐǟǈǘǐǚǍ� ǗǈǘǖǌǖǕǚǖǓǖǏǐ�� ǙǖǋǓǍǌǛǊǈǰǴǐ� ǋǐ� ǙǐǚǍ� ǉǍǕǍǜǐǚǐ� ǐ� ǘǐǏǐǞǐ� ǖǌ�
ǘǈǏǓǐǟǕǐǚǍ�ǕǈǟǐǕǐ�Ǖǈ�ǐǔǗǓǍǔǍǕǚǈǞǐǰǈ�Ǖǈ�ǈǕǚǐǉǐǖǚǙǒǈ�ǚǍǘǈǗǐǰǈ�Ǌǖ�ǒǓǐǕǐǟǒǐǚǍ�ǗǘǖǚǖǒǖǓǐ�ƺǘǛǌǖǚ�
ǐǔǈ�ǒǓǐǕǐǟǒǖ�ǏǕǈǟǍǲǍ�
���� 0XUDWRYVND� ,�� $WDQDVRYVND� 6WRMDQRYVND� $�� 3RSRYVND� /�� 7KH� UROH� RI� KRPHRSDWKLF� GUXJV� LQ�
GHQWLVWU\�FDQ�ZH�FRXQW�DQ�H[WUD�KHOS�� %RRN�RI�DEVWUDFWV� RI���WK &RQJUHVV�RI�%DONDQ�6WRPDWRORJLFDO�6RFLHW\�
%DVV��6NRSMH� ������$SULO������ ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ ǉǘ� �����
���� 1LNRORYVNL� %�� 3DQGLORYD�0��$WDQDVRYVND� 6WRMDQRYVND�$�� .RNRFHYD� 2� 7HVWRVWHURQH� DQG� JLQJLYDO�
KHDOWK� LQ \RXQJ�SXEHUW\�ER\V��%RRN�RI� DEVWUDFWV RI ��WK &RQJUHVV�RI�%DONDQ�6WRPDWRORJLFDO� 6RFLHW\�%DVV��
6NRSMH�������$SULO�������ƾǍǓǚǈ�Ǖǈ�ǖǊǖǰ�ǚǘǛǌ�Ǎ�ǌǈ�ǙǍ�ǖǌǘǍǌǐ�ǋǐǕǋǐǊǈǓǕǖǚǖ�ǏǌǘǈǊǰǍ�ǒǈǰ�ǚǐǕǍǰǷǍǘǐ�ǗǘǍǒǛ�
ǐǙǗǐǚǛǊǈǲǍ�Ǖǈ�ǐǕǌǍǒǙǐǚǍ�Ǖǈ�ǖǘǈǓǕǈ�ǝǐǋǐǍǕǈ�ǐ�ǋǐǕǋǐǊǈǓǕǐǖǚ�ǙǚǈǚǛǙ��ǒǈǒǖ�ǐ�ǙǍǘǛǔǙǒǖǚǖ�ǐ�ǙǈǓǐǊǈǘǕǖ�



ϮϵϬ

ǕǐǊǖ�Ǖǈ�ǚǍǙǚǖǙǚǍǘǖǕ��ǒǈǰ�ǌǊǍ�ǐǙǗǐǚǛǊǈǕǐ�ǋǘǛǗǐ��ǖǌ�ǒǖǐ�ǍǌǕǈǚǈ�Ǚǖ�ǌǐǰǈǋǕǖǏǈ�ǋǐǕǋǐǊǐǚ��ǈ�ǌǘǛǋǈǚǈ�ǉǍǏ�
ǏǕǈǞǐ� Ǖǈ� ǊǖǙǗǈǓǍǕǐǍ� Ǖǈ� ǋǐǕǋǐǊǈǚǈ�� ƶǌ� ǌǖǉǐǍǕǐǚǍ� Ǖǈǖǌǐ� ǙǍ� ǗǖǒǈǎǛǊǈ� ǌǐǘǍǒǚǕǈǚǈ� ǊǒǓǛǟǍǕǖǙǚ� Ǖǈ�
ǗǖǓǖǊǐǚǍ�ǝǖǘǔǖǕǐ�ǊǘǏ�ǋǐǕǋǐǊǈǓǕǖǚǖ�ǏǌǘǈǊǰǍ�ǐ�ǊǈǎǕǖǙǚǈ�Ǖǈ�ǙǊǍǙǚǈ�Ǐǈ�ǖǘǈǓǕǈǚǈ�ǝǐǋǐǍǕǈ��ƺǘǛǌǖǚ�ǐǔǈ�
ǈǗǓǐǒǈǚǐǊǕǖ�ǏǕǈǟǍǲǍ�
����*HRUJLHYD�6��3DQGLORYD�0��=HQGHOL�%HG]HWL�/��$WDQDVRYVND�6WRMDQRYVND�$��8VH�RI�)LGHOLV�,,,�1'�<DJ�
ODVHU�LQ�WUHDWPHQW�RI�SHULRGRQWDO�GLVHDVH��%RRN�RI�DEVWUDFWV�RI ��WK &RQJUHVV�RI�%DONDQ�6WRPDWRORJLFDO�6RFLHW\�
%DVV��6NRSMH�������$SULO�������ƾǍǓǚǈ�Ǖǈ�ǖǊǖǰ�ǚǘǛǌ�Ǎ�ǌǈ�ǋǖ�ǛǚǊǘǌǐ�ǉǍǕǍǜǐǚǖǚ�ǖǌ�ǒǓǐǕǐǟǒǈǚǈ�ǛǗǖǚǘǍǉǈ�Ǖǈ�
ƼǐǌǍǓǐǙ�ǓǈǙǍǘǖǚ�ǒǈǒǖ�ǌǖǗǖǓǕǐǚǍǓǍǕ�ǚǘǍǚǔǈǕ�Ǖǈ�ǒǖǕǏǍǘǊǈǚǐǊǕǈǚǈ�ǗǈǘǖǌǖǕǚǈǓǕǈ�ǚǍǘǈǗǐǰǈ� ƬǖǉǐǍǕǐǚǍ�
ǘǍǏǛǓǚǈǚǐ�ǰǈ�ǗǖǚǊǘǌǛǊǈǈǚ�ǗǖǏǐǚǐǊǕǈǚǈ�ǛǓǖǋǈ�Ǖǈ�ǓǈǙǍǘǖǚ�Ǌǖ�ǗǖǌǖǉǘǛǊǈǲǍ�Ǖǈ�ǒǓǐǕǐǟǒǐǚǍ�ǐǕǌǍǒǙǐ�Ǐǈ�
ǋǐǕǋǐǊǈǓǕǖ�ǒǘǊǈǘǍǲǍ�ǐ�ǐǕǜǓǈǔǈǞǐǰǈ��ƺǘǛǌǖǚ�ǐǔǈ�ǈǗǓǐǒǈǚǐǊǕǖ�ǏǕǈǟǍǲǍ�
����$WDQDVRYVND�6WRMDQRYVND�$��3RSRYVND�0��0XUDWRYVND�,��'DFL�$��6SLURVNL�0��$QDO\VLV�RI�LQWHUOHXNLQ�
������DQG�QW����JHQH�SRO\PRUSKLVPV�LQ�UHODWLRQ�WR�FKURQLF�SHULRGRQWLWLV�LQ�0DFHGRQLDQV� )',������,VWDQEXO��
,QWHUQDWLRQDO�'HQWDO�-RXUQDO�������9RO�����6XSO�����������ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ������
����ƴǛǘǈǚǖǊǙǒǈ�ư��ƨǚǈǕǈǙǖǊǙǒǈ�ƹǚǖǰǈǕǖǊǙǒǈ�ƨ��ƷǖǗǖǊǙǒǈ�ƴ��ƹǖǙǚǖǰǉǐ�Ǖǈ ǗǘǍǒǛǔǍǘǕǖ�ǒǘǊǈǘǍǲǍ�
ǊǈǎǕǐ�Ǐǈ�ǙǚǖǔǈǚǖǓǖǠǒǈǚǈ�ǗǘǈǒǙǈ�9R[�GHQWDULL �������� ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ�����
����0XUDWRYVND�,��$WDQDVRYVND�6WRMDQRYVND�ƨ� 3RSRYVND�0��6SLURY�9��6WRMDQRYVND�9��7KH�LQIOXHQFH�RI�
����('7$�DQG�����FLWULF�DFLGH�RQ�URRW�FDQDO�GHQWLQ�LQ�FRPELQDWLRQ�ZLWK�����VRGLXP�K\SRKORULWH��)',������
,VWDQEXO�� ,QWHUQDWLRQDO� 'HQWDO� -RXUQDO� ������ 9RO���� �6XSO���������� ƺǘǛǌǖǚ� Ǎ� ǘǍǞǍǕǏǐǘǈǕ� Ǌǖ� ƩǐǓǚǍǕ�
ǉǘ�����
�����$WDQDVRYVND�6WRMDQRYVND�$��7RGRURVND�6��3RSRYVND�0��1LNRORYVND�5DGRMNRYD�9��0XUDWRYVND ,��
7KHUDS\� DSSURDFK� LQ� WUHDWPHQW� RI� FRPELQHG� HQGR�SHULR� OHVLRQ�� $SULO� ��UG���WK�� %XFKXUHVW�� 5RPDQLD��
9ROXPH�RI�DEVWUDFWV������ ���� ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ������
����� 3RSRYVND�0�� 6DKPHGLQ� 6��$WDQDVRYVND�6WRMDQRYVND�$�� 5DGRMNRYD�1LNRORYVND�9��0XUDWRYVND� ,��
&KORUKH[LGLQH� JOXNRQDWH� DSSOLFDWLRQ� DQG� LWV� LQIOXHQFH� LQ� SDWLHQWV� ZLWK� SHULRGRQWLWLV�� $SULO� ��� UG���� WK��
%XFKXUHVW��5RPDQLD��9ROXPH�RI�DEVWUDFWV���������� ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ�����
����� ƹǚǖǰǈǕǖǊǙǒǈ� ƪ�� ƷǖǗǖǊǙǒǈ� ƴ�� ƴǛǘǈǚǖǊǙǒǈ� ư� ƸǈǌǖǰǒǖǊǈ�ƵǐǒǖǓǖǊǙǒǈ� ƪ�� ƲǈǗǛǠǍǊǙǒǈ� Ʃ��
ƨǚǈǕǈǙǖǊǙǒǈ�ƹǚǖǰǈǕǖǊǙǒǈ�ƨ��ƮǈǉǖǒǖǊǈ�ƩǐǓǉǐǓǖǊǈ�ƭ��ƺǖǠǍǙǒǈ�ƹǗǈǙǖǊǈ�Ƶ��ưǕ�Ǌǐǚǘǖ�ƹƭƴ�ǈǕǈǓǐǏǈ�
Ǖǈ�ǗǛǓǗǈǓǕǈǚǈ�ǏǈǠǚǐǚǈ�Ǘǖǌ ǒǖǔǗǖǏǐǚǕǈ�ǘǍǙǚǈǊǘǈǞǐǰǈ�����ƲǖǕǋǘǍǙ�Ǖǈ�ǙǚǖǔǈǚǖǓǖǏǐǚǍ�Ǖǈ�ƴǈǒǍǌǖǕǐǰǈ��
ƶǝǘǐǌ� ������ǰǛǕǐ������ ƲǕǐǋǈ�Ǖǈ�ǈǗǙǚǘǈǒǚǐ� ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ������
����� ƸǈǌǖǰǒǖǊǈ�ƵǐǒǖǓǖǊǙǒǈ� ƪ�� ƷǖǗǖǊǙǒǈ� ƴ�� ƴǐǕǖǊǙǒǈ� ƨ�� ƧǐǗǛǕǖǊǈ� Ʃ�� ƺǖǠǍǙǒǈ�ƹǗǈǙǖǊǈ� Ƶ��
ƹǚǖǰǈǕǖǊǙǒǈ�ƨǚǈǕǈǙǖǊǙǒǈ�ƨ��ƹǚǖǰǈǕǖǊǙǒǈ�ƪ��ƴǛǘǈǚǖǊǙǒǈ�ư��ƨǓǍǒǙǖǊǈ�Ʒ��ƵǐǒǖǓǖǊǙǒǐ�Ʃ��ƽǘǖǕǐǟǍǕ�
ǌǍǙǒǊǈǔǈǚǐǊǍǕ� ǋǐǕǋǐǊǐǚ� � ǗǘǐǒǈǏ� Ǖǈ� ǙǓǛǟǈǰ�� ��ǔǐ� ǒǖǕǋǘǍǙ� Ǖǈ� ǙǚǖǔǈǚǖǓǖǏǐǚǍ� ǖǌ� ƴǈǒǍǌǖǕǐǰǈ� Ǚǖ�
ǔǍǫǛǕǈǘǖǌǕǖ�ǛǟǍǙǚǊǖ��ƶǝǘǐǌ�� ������ ǰǛǕǐ������ ƲǕǐǋǈ�Ǖǈ� ǈǗǙǚǘǈǒǚǐ� ƺǘǛǌǖǚ� Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�
ǉǘ������
����� ƷǖǗǖǊǙǒǈ� ƴ��� ƴǐǕǖǊǙǒǈ� ƨ��� ƸǈǌǖǰǒǖǊǈ� ƵǐǒǖǓǖǊǙǒǈ� ƪ��� ƨǚǈǕǈǙǖǊǙǒǈ� ƹǚǖǰǈǕǖǊǙǒǈ� ƨ���
ƴǛǘǈǚǖǊǙǒǈ� ư��� ƲǈǗǛǠǍǊǙǒǈ� Ʃ��� ƴǐǚǐǒ� Ʋ��� ưǊǈǕǖǊǙǒǈ� ƴ� ƹǈǓǐǊǈǘǕǐ� ǝǛǔǖǘǈǓǕǐ� ǔǍǝǈǕǐǏǔǐ� ǒǈǰ�
ǉǛǓǖǏǕǐǖǚ�ǓǐǝǍǕ�ǗǓǈǕǛǙ�����ƲǖǕǋǘǍǙ�Ǖǈ�ǙǚǖǔǈǚǖǓǖǏǐǚǍ�ǖǌ�ƴǈǒǍǌǖǕǐǰǈ�Ǚǖ�ǔǍǫǛǕǈǘǖǌǕǖ�ǛǟǍǙǚǊǖ��ƶǝǘǐǌ�
����� ǰǛǕǐ ����� ƲǕǐǋǈ�Ǖǈ�ǈǗǙǚǘǈǒǚǐ� ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ������
�����$WDQDVRYVND�6WRMDQRYVND�ƨ��3RSRYVNDƴ��0XUDWRYVND ,��'DFL $��*HRUJLHYD 6��0LQRYVND�$��2UDO�DQG�
SHULRGRQWDO�VWDWXV�LQ�SDWLHQW�ZLWK�W\SH���GLDEHWHV�UHODWHG�WR�WKH�PHWDEROLF�FRQWURO� ��WK &RQJUHVV�RI�%DONDQ�
6WRPDWRORJLFDO�6RFLHW\�%DVV��6NRSMH�������$SULO������ %RRN�RI�DEVWUDFWV��ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�
ǉǘ������
�����$WDQDVRYVND�6WRMDQRYVND�$��7KH�LQIOXHQFH�RI�JHQHWLF�FKDUDFWHULVWLF�RQ�WKH�ULVN�RI�VXVFHSWLELOLW\�DQG�
GHYHORSLQJ� SHULRGRQWDO� GLVHDVH� 9,,�0DFHGRQLDQ�'HQWDO� &RQJUHVV� ZLWK� ,QWHUQDWLRQDO� 3DUWLFLSDWLRQ� 2KULG�
-XQH������������ %RRN�RI�DEVWUDFWV��ƾǍǓǚǈ�Ǖǈ�ǖǊǖǰ�ǚǘǛǌ�Ǎ�ǌǈ�ǙǍ�ǍǊǈǓǛǐǘǈ�ǊǘǏ�ǉǈǏǈ�Ǖǈ�ǕǈǛǟǕǈ�ǖǙǕǖǊǈ�ǐ�
ǒǓǐǕǐǟǒǐ� ǙǚǛǌǐǐ� ǗǖǊǘǏǈǕǖǙǚǈ� Ǖǈ� ǋǍǕǍǚǙǒǐǚǍ� ǜǈǒǚǖǘǐ� Ǌǖ� ǗǖǰǈǊǈǚǈ� Ǖǈ� ǗǈǘǖǌǖǕǚǈǓǕǈǚǈ� ǉǖǓǍǙǚ� ǒǈǒǖ�
ǙǈǔǖǙǚǖǰǕǖ�ǏǈǉǖǓǛǊǈǲǍ�ǐǓǐ�Ǌǖ�ǙǒǓǖǗ�Ǖǈ�ǕǍǒǖǐ�ǙǐǕǌǘǖǔǐ��ƺǘǛǌǖǚ�Ǎ�ǖǌ�ǘǍǊǐǰǈǓǍǕ�ǒǈǘǈǒǚǍǘ�ǐ�ǐǔǈ�ǕǈǛǟǍǕ�
ǗǘǐǌǖǕǍǙ���



Ϯϵϭ

����� 3RSRYVND� 0�� $WDQDVRYVND� 6WRMDQRYVND� $�� 5DGRMNRYD� 1LNRORYVND� 9� 0LWLF� .�� %HOD]HONRVND� $��
0LQRYVND $��7�FHOO�VXESRSXODWLRQV�LQ�OHVLRQV�RI�RUDO�OLFKHQ�SODQXV���WK &RQJUHVV�RI�%DOFDQ�6WRPDWRORJLFDO�
6RFLHW\�%DVV��6NRSMH�������$SULO�������%RRN�RI�DSVWUDFWV��,6%1������������������ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�
ƩǐǓǚǍǕ�ǉǘǖǰ������
�����$WDQDVRYVND�6WRMDQRYVND $��*HRUJLHYVND (��0LOHYVNL 0��0LQGRYD 6� /DELDO�IUHQHFWRP\�SHUIRUPHG�
ZLWK�WZR�GLIIHUHQW�WHFKQLTXHV�EHQHILWV�DQG�GLVDGYDQWDJHV� ,QWHUQDWLRQDO�'HQWDO�-RXUQDO��YROXPH�����LVVXH�
VXSSOHPHQW�6�� 6SHFLDO�LVVXH� $EVWUDFWV�RI�WKH����WK )',�$QQXDO�:RUOG�GHQWDO�&RQJUHV��6HSWHPEHU�������������
3R]QHQ��3RODQG��ƾǍǓǚǈ�Ǖǈ�ǖǊǖǰ�ǚǘǛǌ�Ǎ�ǌǈ�ǙǍ�ǕǈǗǘǈǊǐ�ǙǗǖǘǍǌǉǈ�ǗǖǔǍǫǛ�ǗǈǘǈǔǍǚǘǐǚǍ�ǗǘǍǌ�� Ǐǈ�ǊǘǍǔǍ�ǐ�
ǗǖǙǓǍ�ǙǗǘǖǊǍǌǍǕǈ�ǜǘǍǕǛǓǍǒǚǖǔǐǰǈ��ǐǏǊǍǌǍǕǈ�Ǚǖ�ǌǊǍ�ǘǈǏǓǐǟǕǐ�ǔǍǚǖǌǐ ǝǐǘǛǘǠǒǈ�ǚǍǘǈǗǐǰǈ�ǐ�ǚǍǘǈǗǐǰǈ�
Ǚǖ� ǗǖǔǖǠ� Ǖǈ� ǌǐǖǌǍǕ� ǓǈǙǍǘ�Ưǈ� ǚǈǈ� ǞǍǓ� ǙǍ� ǙǓǍǌǍǕǐ� ǗǖǊǍǴǍ� ǗǈǘǈǔǍǚǘǐ�� ǒǈǒǖ� ǊǘǍǔǍǚǘǈǍǲǍ� Ǖǈ�
ǐǕǚǍǘǊǍǕǞǐǰǈ��ǗǘǐǙǛǙǚǊǖ�Ǖǈ�ǒǘǊǈǘǍǲǍ��ǉǖǓǒǈ��ǗǖǚǘǍǉǈ�ǖǌ�ǠǐǍǲǍ�ǐ�ǌǘǛǋǐ��ƹǍǒǖǰǈ�ǖǌ�ǔǍǚǖǌǐǚǍ�Ǚǐ�ǐǔǈ�
ǗǘǍǌǕǖǙǚǐ� ǐ� ǕǍǌǖǙǚǈǚǖǞǐ� ǐ� ǐǙǒǛǙǚǊǖǚǖ� Ǖǈ� ǙǚǖǔǈǚǖǓǖǋǖǚ�� ǒǈǒǖ� ǐ� ǐǕǌǐǊǐǌǛǈǓǕǐǖǚ� ǗǘǐǙǚǈǗ� ǙǍ� ǖǌ�
ǕǍǗǘǖǞǍǕǓǐǊǖ�ǏǕǈǟǍǲǍ�Ǘǘǐ�ǖǌǓǛǒǈǚǈ��ƺǘǛǌǖǚ�ǐǔǈ�ǈǗǓǐǒǈǚǐǊǕǖ�ǏǕǈǟǍǲǍ�
�����$WDQDVRYVND� 6WRMDQRYVND� $�� /DELDO� IUHQHFWRP\� ZLWK� 1G�<DJ� ODVHU� DQG� FRQYHQWLRQDO� VXUJHU\�D�
FRPSDUDWLYH�VWXG\�ƠRXUQDO�RI�&OLQLFDO�3HULRGRQWRORJ\��6SHFLDO�,VVXH� $EVWUDFW�RI�(XURSHULR����/RQGRQ�8.����
�� -XQH�� ƾǍǓǚǈ� Ǖǈ� ǖǊǖǰ� ǚǘǛǌ� Ǎ� ǌǈ� ǙǍ� ǕǈǗǘǈǊǐ� ǙǗǖǘǍǌǉǈ� ǗǖǔǍǫǛ� ǗǈǘǈǔǍǚǘǐǚǍ� ǗǘǍǌ�� Ǐǈ� ǊǘǍǔǍ� ǐ� Ǘǖ
ǙǗǘǖǊǍǌǍǕǈ� ǜǘǍǕǛǓǍǒǚǖǔǐǰǈ�� ǐǏǊǍǌǍǕǈ� Ǚǖ� ǌǊǍ� ǘǈǏǓǐǟǕǐ� ǔǍǚǖǌǐ ǝǐǘǛǘǠǒǈ� ǚǍǘǈǗǐǰǈ� ǐ� ǚǍǘǈǗǐǰǈ� Ǚǖ�
ǗǖǔǖǠ�Ǖǈ�1G�<$*�ǓǈǙǍǘ�Ưǈ�ǚǈǈ�ǞǍǓ�ǙǍ�ǙǓǍǌǍǕǐ�ǗǖǊǍǴǍ�ǗǈǘǈǔǍǚǘǐ��ǒǈǒǖ�ǊǘǍǔǍǚǘǈǍǲǍ�Ǖǈ�ǐǕǚǍǘǊǍǕǞǐǰǈ��
ǗǘǐǙǛǙǚǊǖ�Ǖǈ�ǒǘǊǈǘǍǲǍ��ǉǖǓǒǈ��ǗǖǚǘǍǉǈ�ǖǌ�ǠǐǍǲǍ�ǐ�ǌǘǛǋǐ��ƹǍǒǖǰǈ�ǖǌ�ǔǍǚǖǌǐǚǍ�Ǚǐ�ǐǔǈ� ǗǘǍǌǕǖǙǚǐ�ǐ�
ǕǍǌǖǙǚǈǚǖǞǐ� ǐ� ǐǙǒǛǙǚǊǖǚǖ� Ǖǈ� ǙǚǖǔǈǚǖǓǖǋǖǚ�� ǒǈǒǖ� ǐ� ǐǕǌǐǊǐǌǛǈǓǕǐǖǚ� ǗǘǐǙǚǈǗ� ǙǍ� ǖǌ� ǕǍǗǘǖǞǍǕǓǐǊǖ�
ǏǕǈǟǍǲǍ�Ǘǘǐ�ǖǌǓǛǒǈǚǈ��ƺǘǛǌǖǚ�ǐǔǈ�ǈǗǓǐǒǈǚǐǊǕǖ�ǏǕǈǟǍǲǍ�
�����1LNRORYVND 9��6WRMDQRYVND 9��0XUDWRYVND ,��7RVHVND�6SDVRYD 1��$WDQDVRYVND�6WRMDQRYVND�$��(IIHFW�
RI�PHQRSDXVH�RQ�SHULRGRQWLXP�LQ�ZRPHQ� ��WK &RQJUHVV�RI�WKH�%DONDQ�6WRPDWRORJLFDO�6RFLHW\�$SULO�������
������ %XFDUHVW�� 5RPDQLD�� 9ROXPH� RI� DSVWUDFWV � 1HZ� LQWHUGLVFLSOLQDU\� DSSURDFKHV� LQ� RUDO� DQG� JHQHUDO�
UHKDELOLWDWLRQ� ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ� ǉǘ������
�����'DFL $��-RYDQRYVNL 6��-XUXNRYVND�6KRWDURYVND 9��$WDQDVRYVND�6WRMDQRYVND $�� (YDOXDWLRQ�RI�ERQG�
VWUHQJWK� EHWZHHQ� ]LUFRQLD� SRVW� DQG� FRPSRVLWH� FRUH� EXLOG� XS�LQ� YLWUR� VWXG\� ��WK &RQJUHVV� RI� WKH� %DONDQ�
6WRPDWRORJLFDO� 6RFLHW\� $SULO� ������ ������ %XFDUHVW�� 5RPDQLD9ROXPH� RI� DSVWUDFWV� 1HZ� LQWHUGLVFLSOLQDU\�
DSSURDFKHV� LQ� RUDO� DQG� JHQHUDO� UHKDELOLWDWLRQ� ƾǍǓǚǈ� Ǖǈ� ǖǊǖǰ� ǚǘǛǌ� Ǎ� ǌǈ� ǙǍ� ǍǊǈǓǛǐǘǈ� ǗǍǙǒǈǘǍǲǍǚǖ� ǊǘǏ�
ǈǚǝǍǏǐǰǈǚǈ�Ǖǈ�ǘǈǏǓǐǟǕǐ�ǊǐǌǖǊǐ�ǞǍǔǍǕǚǐ�ǊǘǏ� � ILEHU� JODVV ǒǖǓǟǐǲǈ��ƹǚǛǌǐǰǈǚǈ� Ǎ�ǐǏǊǍǌǍǕǈ�ǐǕ�Ǌǐǚǘǖ�ǐ�
ǘǍǏǛǓǚǈǚǐǚǍ� ǖǌǈǚ� Ǌǖ� ǗǘǐǓǖǋ� Ǖǈ� ǗǖǙǚǈǊǍǕǈǚǈ� ǝǐǗǖǚǍǏǈ� Ǐǈ� ǊǈǎǕǖǙǚǈ� Ǖǈ� ǗǍǙǒǈǘǍǲǍǚǖ�� ƺǘǛǌǖǚ� ǐǔǈ�
ǈǗǓǐǒǈǚǐǊǕǖ�ǏǕǈǟǍǲǍ
�����0XUDWRYVND ,��.DSXVKHYVND %��$WDQDVRYVND�6WRMDQRYVND $��6WRMDQRYVND 9��=DERNRYD�%LOELORYVND (�
,Q�ȂYLWUR�DQWLEDFWHULDO�HIIHFWV�RI�WZR�GHQWLQH�SULPHUV�FRQWDLQLQJ�IOXRU�ZLWK�RU�ZLWKRXW� 0'%3���WK &RQJUHVV�
RI� WKH� %DONDQ� 6WRPDWRORJLFDO� 6RFLHW\� $SULO� ������ ������ %XFDUHVW�� 5RPDQLD�� 9ROXPH� RI� DSVWUDFWV� � 1HZ�
LQWHUGLVFLSOLQDU\�DSSURDFKHV�LQ�RUDO�DQG�JHQHUDO�UHKDELOLWDWLRQ� ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ�������
����� 3RSRYVND 0��0LQRYVND $��$WDQDVRYVND� 6WRMDQRYVND $��0LWLF .�� 5DGRMNRYD�1LNRORYVND 9� 2UDO�
FOLQLFDO� ILQGLQJV�DW�SDWLHQW�ZLWK�G\VSHSWLF�GLIILFXOWLHV� ��WK &RQJUHVV�RI� WKH�%DONDQ�6WRPDWRORJLFDO�6RFLHW\�
$SULO�������������%XFDUHVW��5RPDQLD��9ROXPH RI�DSVWUDFWV � 1HZ�LQWHUGLVFLSOLQDU\�DSSURDFKHV�LQ�RUDO�DQG�
JHQHUDO� UHKDELOLWDWLRQ�� ƾǍǓǚǈ� Ǖǈ� ǖǊǖǰ� ǚǘǛǌ� Ǎ� ǌǈ� ǙǍ� ǗǘǖǕǈǰǌǍ� ǗǖǊǘǏǈǕǖǙǚǈ� Ǖǈ� ǗǘǖǔǍǕǐǚǍ� Ǌǖ� ǛǙǚǈ� ǒǈǰ�
ǗǈǞǐǍǕǚǐ� Ǚǖ� ǌǐǰǈǋǕǖǙǚǐǞǐǘǈǕ� ǝǍǓǐǒǖǉǈǒǚǍǘ� ǗǐǓǖǘǐ�� Ʋǈǒǖ� ǕǈǰǟǍǙǚǐ� ǖǘǈǓǕǐ� ǙǐǔǗǚǖǔǐ� ǒǈǰ� ǖǊǐǍ�
ǗǈǞǐǍǕǚǐ� ǙǍ� ǰǈǊǛǊǈǈǚ� ǝǈǓǐǚǖǏǈ�� ǝǐǗǍǘǚǘǖǜǐǰǈ� Ǖǈ� ǰǈǏǐǒǖǚ�� ǗǍǟǍǲǍ� ǐ� ǎǈǘǍǲǍ�� ǝǐǗǍǘǚǘǖǜǐǰǈ� Ǖǈ�
ǰǈǏǐǟǕǐǚǍ�ǗǈǗǐǓǐ��Ǚǖ�Ǡǚǖ�ǙǍ�ǗǖǚǊǘǌǛǊǈ�ǊǘǙǒǈǚǈ�ǗǖǔǍǫǛ�ǗǖǰǈǊǈǚǈ�Ǖǈ�ǖǊǈǈ�ǉǈǒǚǍǘǐǰǈ�ǐ�ǗǖǚǍǕǞǐǘǈǕǐǚǍ�
ǗǘǖǉǓǍǔǐ�Ǌǖ�ǖǘǈǓǕǈǚǈ�ǗǘǈǏǕǐǕǈ��ƺǘǛǌǖǚ�ǐǔǈ�ǈǗǓǐǒǈǚǐǊǍǕ�ǗǘǐǌǖǕǍǙ�
����� 3RSRYVND 0�� 6DKPHGLQ� 6� $WDQDVRYVND�6WRMDQRYVND $�� 5DGRMNRYD�1LNRORYVND 9��0XUDWRYVND� ,��
&KORUKH[LGLQH� JOXFRQDWH� DSSOLFDWLRQ�DQG� LWV� LQIOXHQFH� LQ�SDWLHQWV�ZLWK�SHULRGRQWLWLV� ��WK &RQJUHVV�RI� WKH�
%DONDQ� 6WRPDWRORJLFDO� 6RFLHW\� $SULO� ������ ������ %XFDUHVW�� 5RPDQLD�� 9ROXPH RI� DSVWUDFWV � 1HZ�
LQWHUGLVFLSOLQDU\�DSSURDFKHV�LQ�RUDO�DQG�JHQHUDO�UHKDELOLWDWLRQ��ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ������



ϮϵϮ

���� 3RSRYVND0��5LVWRYVNL 0��$WDQDVRYVND�6WRMDQRYVND $��=HQGHOL�%HG]HWL /��0LWLF .��5DGRMNRYD�1LNRORYVND
9��%HOD]HONRYVND $��6WUH]RYVND 6� &RQYHQWLRQDO�YHUVXV�ODVVHU�DVVLVWHG�WKHUDS\�ZLWK�DJJUHVVLYH�SHULRGRQWLWLV �
SRVWHU�SUHVHQWDWLRQ� ���VW $QQXDO�:RUOG�'HQWDO�&RQJUHVV�)',������,VWDQELO� ,QWHUQDWLRQDO�'HQWDO�-RXUQDO�
�����9ROXPH�����,VVXH�6XSOOHPHQW�V����ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ ǉǘ� �����
�����0XUDWRYVND ,��3RSRYVND 0��$WDQDVRYVND�6WRMDQRYVND $��.DSXVKHYVND %��=DERNRYD�%LOELORYVND (�
$QWLEDFWHULDO�RSSRUWXQLWLHV�RI�SULPHU�FRQWDLQLEJ� IOXRU�DQG�0'%3��,QWHUQDWLRQDO�GHQWDO� MRXUQDO������� ����
�6��� ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ�������
�����5DGRMNRYD�1LNRORYVND 9��3RSRYVND 0��0LQRYVND $��$WDQDVRYVND�6WRMDQRYVND $��1LNRORYVNL�%��7KH�
HIIHFWV�RI�HVWURJHQ�KRUPRQHV�RQ�SHULRGRQWDO�KHDOWK�LQ�PHQRSDXVH�,QWHUQDWLRQDO�'HQWDO�-RXUQDO ����������
6���ƾǍǓǚǈ�Ǖǈ�ǖǊǖǰ�ǚǘǛǌ�Ǎ�ǌǈ�ǙǍ�ǛǚǊǘǌǈǚ�ǙǍǘǛǔǙǒǐǚǍ�ǐ�ǙǈǓǐǊǈǘǕǐ�ǊǘǍǌǕǖǙǚǐ�Ǖǈ��� ǉǍǚǈ�ǍǙǚǘǈǌǐǖǓ�ǒǈǰ�ǎǍǕǐ�
Ǌǖ�ǗǖǙǚǔǍǕǖǗǈǛǏǈ�ǐ�ǌǈ�ǙǍ�ǗǘǖǞǍǕǐ�ǕǐǊǕǖǚǖ�ǊǓǐǰǈǕǐǍ�ǊǘǏ�ǗǈǘǖǌǖǕǚǈǓǕǖ�ǚǒǐǊǕǐǖǚ�ǒǖǔǗǓǍǒǙ��Ưǈ�ǚǈǈ�ǞǍǓ�
ǙǍ�ǕǖǚǐǘǈǕǐ�ǗǈǘǖǌǖǕǚǈǓǕǐǚǍ�ǐǕǌǍǒǙǐ�ǐ�ǏǍǔǍǕǈ�Ǎ�ǉǐǖǗǙǐǰǈ�ǖǌ�ǋǐǕǋǐǊǈǓǕǖǚǖ�ǚǒǐǊǖ�ƺǘǛǌǖǚ�ǐǔǈ�ǕǈǛǟǕǖ�
ǏǕǈǟǍǲǍ�
�����3RSRYVND0��)LGRYVNL -��$WDQDVRYVND�6WRMDQRYVND�$��0XUDWRYVND�,��5XVHYVND�%��,YDQRYVND�0��1%)�
*,1*,9$/�*(/� LQ� WKH�7UHDWPHQW�RI 7UDXPDWLF�/HVLRQ�RI� WKH�7RQJXH�� ,QWHUQDWLRQDO�'HQWDO�-RXUQDO �����
����� 6�� ƾǍǓǚǈ� Ǖǈ� ǖǊǖǰ� ǚǘǛǌ� Ǎ� ǌǈ� ǙǍ� ǐǙǗǐǚǈ� ǊǓǐǰǈǕǐǍǚǖ� Ǖǈ�1%)� *,1*,9$/�ǋǍǓǖǚ� ǊǘǏ� ǚǘǈǛǔǈǚǙǒǐ�
ǗǘǍǌǐǏǊǐǒǈǕǐ�ǜǐǙǛǘǐ�Ǖǈ� ǰǈǏǐǒǖǚ� ǖǗǒǘǛǎǍǕǐ� Ǚǖ� ǍǌǍǔ� ƺǘǛǌǖǚ� ǋǖ� ǗǖǒǈǎǛǊǈ�ǗǖǏǐǚǐǊǕǖǚǖ� ǌǍǰǙǚǊǖ�Ǖǈ�
ǋǍǓǖǚ�ǊǘǏ�ǗǖǉǘǏǈǚǈ�ǍǗǐǚǍǓǐǏǈǞǐǰǈ�Ǖǈ�ǖǘǈǓǕǐǚǍ�ǓǍǏǐǐ��ƺǘǛǌǖǚ�ǐǔǈ�ǈǗǓǐǒǈǚǐǊǕǖ�ǏǕǈǟǍǲǍ�
����� ƹǚǍǜǈǕǖǊǙǒǈ (�� ưǊǈǕǖǊǙǒǐ� Ƥ�� ƨǚǈǕǈǙǖǊǙǒǈ� ƹǚǖǰǈǕǖǊǙǒǈ� ƨ�� ƮǈǉǖǒǖǊǈ� ƩǐǓǉǐǓǖǊǈ ƭ�
,QWHUSUR[LPDO� SODTXH� FRQWURO� LQ� SDWLHQW�ZLWK� IL[HG� RUWKRGRQWLF� DSSOLDQFHV� ��� WK� &RQJUHVV� RI� WKH�%DONDQ�
6WRPDWRORJLFDO�6RFLHW\�%D66�$SULO��������������%HOJUDGH��6HUELD��%RRN�RI�DSVWUDFWV��ƾǍǓǚǈ�Ǖǈ�ǖǊǖǰ�ǚǘǛǌ�Ǎ�ǌǈ�
ǙǍ� ǐǙǗǐǚǈ� ǊǓǐǰǈǕǐǍǚǖ� Ǖǈ� ǐǕǚǍǘǗǘǖǒǙǐǔǈǓǕǖǚǖ� ǖǚǙǚǘǈǕǛǊǈǲǍ� Ǖǈ� ǌǍǕǚǈǓǕǐǖǚ� ǗǓǈǒ� Ǖǈ� ǕǐǊǖǚǖ� Ǖǈ�
ǖǘǈǓǕǈǚǈ�ǝǐǋǐǍǕǈ�ǗǘǍǒǛ�ǙǗǖǘǍǌǉǈ�Ǖǈ�Ǚǈǔǖ�ǔǍǝǈǕǐǟǒǖ�ǟǍǚǒǈǲǍ�Ǖǈ�ǏǈǉǐǚǍ��ǒǈǰ�ǗǈǞǐǍǕǚǐ�Ǚǖ�ǉǘǐǒǍǚǐ��Ưǈ�
ǚǈǈ�ǞǍǓ� ���ǗǈǞǐǍǕǚǐ�ǒǈǒǖ�ǒǖǕǚǘǖǓǕǈ�ǋǘǛǗǈ�ǖǌǘǎǛǊǈǓǍ�ǖǘǈǓǕǈ�ǝǐǋǐǍǕǈ�Ǚǖ�ǟǍǚǒǈǲǍ�ǌǊǈ�Ǘǈǚǐ�Ǖǈ�ǌǍǕ��ǈ�
ǐǙǗǐǚǛǊǈǕǈǚǈ�ǋǘǛǗǈ�ǖǌ����ǗǈǞǐǍǕǚǐ�ǖǊǈǈ�ǗǖǙǚǈǗǒǈ�ǰǈ�ǌǖǗǖǓǕǛǊǈǓǍ�Ǚǖ�ǐǕǚǍǘǗǘǖǒǙǐǔǈǓǕǐ�ǟǍǚǒǐ��Ǡǚǖ�
ǙǐǋǕǐǜǐǒǈǕǚǕǖ�ǋǐ�ǗǖǌǖǉǘǐǓǖ�ǐǕǌǍǒǙǐǚǍ��Ǖǈ�ǌǍǕǚǈǓǍǕ�ǗǓǈǒ��ǋǐǕǋǐǊǈǓǕǖ�ǒǘǊǈǘǍǲǍ�ǐ�ǈǗǘǖǒǙǐǔǈǓǕǐǖǚ�
ǗǓǈǒ � ǐǕǌǍǒǙ� ƺǘǛǌǖǚ�ǐǔǈ�ǈǗǓǐǒǈǚǐǊǕǖ�ǏǕǈǟǍǲǍ��
�����ƨǚǈǕǈǙǖǊǙǒǈ�ƹǚǖǰǈǕǖǊǙǒǈ�ƨ��ƫǍǖǘǋǐǍǊǙǒǈ�ƭ��ƺǖǠǍǊǙǒǈ�ƹǗǈǙǖǊǈ�Ƶ��ƷǖǗǖǊǙǒǈ�ƴ��ƴǐǓǍǙǒǐ�ƴ�
ƶǘǚǖǌǖǕǚǙǒǐ� ǛǙǓǖǊǍǕǈ� ǓǈǉǐǰǈǓǕǈ� ǜǘǍǕǍǒǚǖǔǐǰǈ� ǐǏǊǍǌǍǕǈ� Ǚǖ� �� ǘǈǏǓǐǟǕǐ� ǚǍǝǕǐǒǐ�ǒǖǕǊǍǞǐǖǕǈǓǕǈ�
ǝǐǘǋǛǘǐǰǈ�ǐ� � ǌǐǖǌǍǕ�ǓǈǙǍǘ� ƲǕǐǋǈ�Ǖǈ� ǈǗǙǚǘǈǒǚǐ ǖǌ����ƲǖǕǋǘǍǙ�Ǖǈ�ƯǌǘǛǎǍǕǐǍǚǖ Ǖǈ� ǙǗǍǞǐǰǈǓǐǙǚǐ�Ǘǖ�
ǖǘǚǖǌǖǕǞǐǰǈ�Ǘǘǐ�ƴƹƬ�Ǚǖ�ǔǍǫǛǕǈǘǖǌǕǖ�ǛǟǍǙǚǊǖ��������ǔǈǰ� �����ƶǝǘǐǌ��ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�
ǉǘ�������
����� ƺǖǠǍǙǒǈ� ƹǗǈǙǖǊǈ� Ƶ�� ƧǐǗǛǕǖǊǈ� Ʃ�� ƷǖǗǖǊǙǒǈ� ƴ�� ƸǈǌǖǰǒǖǊǈ� ƵǐǒǖǓǖǊǙǒǈ� ƪ�� ƨǚǈǕǈǙǖǊǙǒǈ�
ƹǚǖǰǈǕǖǊǙǒǈ� ƨ��ƲǖǕǚǘǈǊǍǘǏǐ� ǖǒǖǓǛ� ǍǒǙǚǘǈǒǞǐǐǚǍ� Ǌǖ� ǖǘǚǖǌǖǕǞǐǰǈǚǈ� ƲǕǐǋǈ� Ǖǈ� ǈǗǙǚǘǈǒǚǐ ǖǌ ��ǚǐ�
ƲǖǕǋǘǍǙ�Ǖǈ�ǏǌǘǛǎǍǕǐǍ�Ǖǈ�ǙǗǍǞǐǰǈǓǐǙǚǐ�Ǘǖ�ǖǘǚǖǌǖǕǞǐǰǈ�Ǘǘǐ�ƴƹƬ�Ǚǖ�ǔǍǫǛǕǈǘǖǌǕǖ�ǛǟǍǙǚǊǖ��������ǔǈǰ�
����� ƶǝǘǐǌ� ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ�������
���� $WDQDVRYVND�6WRMDQRYVND�$��6\VWHPLF�DQG�SHULRGRQWDO�GLVHDVH � WZR�ZD\�UHODWLRQVKLS��GLDJQRVLV�
DQG� WKHUDS\� SURWRFROV�� ��� WK� &RQJUHVV� RI� WKH� %DOFDQ� 6WRPDWRORJLFDO� 6RFLHW\�%D66� $SULO� ������� ������
%HOJUDGH��6HUELD� %RRN�RI�DSVWUDFWV��ƾǍǓǚǈ�Ǖǈ�ǖǊǖǰ�ǘǍǊǐǰǈǓǍǕ�ǚǘǛǌ�Ǎ�ǌǈ�ǌǈǌǍ�ǞǍǓǖǙǕǈ�ǙǓǐǒǈ�Ǖǈ�ǊǓǐǰǈǕǐǍǚǖ�
Ǖǈ�ǗǈǘǖǌǖǕǚǖǗǈǚǐǰǈǚǈ�ǊǘǏ�ǞǍǓǖǒǛǗǕǖǚǖ�ǖǘǈǓǕǖ�ǏǌǘǈǊǰǍ�ǐ�ǌǈ�ǙǍ�ǖǙǖǏǕǈǍ�ǒǈǒǖ�ǘǐǏǐǒ�ǜǈǒǚǖǘ�Ǐǈ�ǕǍǒǖǐ�
ǙǐǙǚǍǔǙǒǐ� ǏǈǉǖǓǛǊǈǲǈ� ǐ� ǙǖǙǚǖǰǉǐ� ǐ� ǖǉǘǈǚǕǖ� ǊǓǐǰǈǕǐǍǚǖ� Ǖǈ� ǖǊǐǍ� ǙǖǙǚǖǰǉǐ� ǊǘǏ� ǗǈǘǖǌǖǕǚǖǚ� ǒǈǰ�
ǗǈǞǐǍǕǚǐǚǍ� ƾǍǓǚǈ�Ǎ�ǌǈ�ǙǍ�ǗǖǚǚǐǒǕǍ�ǙǖǋǓǍǌǛǊǈǲǍǚǖ�Ǖǈ�ǖǘǈǓǕǈǚǈ�ǗǘǈǏǕǐǕǈ�ǒǈǒǖ�ǕǍǘǈǙǒǐǕǓǐǊ�ǌǍǓ�ǖǌ�
ǞǍǓǐǖǚ�ǖǘǋǈǕǐǏǈǔ��ƺǘǛǌǖǚ�ǐǔǈ�ǕǈǛǟǍǕ�ǐ�ǈǗǓǐǒǈǚǐǊǍǕ�ǗǘǐǌǖǕǍǙ�
����� 0LWLF .�� 3RSRYVND 0��$WDQDVRYVND� 6WRMDQRYVND $�� %HOD]HONRYVND $�� %DMUDNWDURYD� (�� &ROODJHQ�
SURGXFWLRQ�DW�SDWLHQWV�ZLWK�FLFORVSRULQH�WKHUDS\� ���WK�&RQJUHVV�RI�WKH�%DONDQ�6WRPDWRORJLFDO�6RFLHW\�%D66�
$SULO������ ������%HOJUDGH��6HUELD� %RRN�RI�DSVWUDFWV� ƾǍǓǚǈ�Ǖǈ�ǖǊǖǰ�ǚǘǛǌ�Ǎ�ǌǈ�ǋǐ�ǖǉǰǈǙǕǐ�ǗǈǚǖǓǖǠǒǐǚǍ�
ǔǍǝǈǕǐǏǔǐ� ǒǖǐ� Ǘǖǌ� ǌǍǰǙǚǊǖ� Ǖǈ� ǞǐǒǓǖǙǗǖǘǐǕǙǒǈ� ǚǍǘǈǗǐǰǈ� ǒǈǰ� ǗǈǞǐǍǕǚǐ� Ǚǖ� ǉǛǉǘǍǎǕǐ� ǏǈǉǖǓǛǊǈǲǈ�
ǌǖǊǍǌǛǊǈǈǚ�ǌǖ�ǏǋǖǓǍǔǛǊǈǲǍ�Ǖǈ�ǋǐǕǋǐǊǈǓǕǖǚǖ�ǚǒǐǊǖ� ƯǈǒǓǛǟǍǕǖ�Ǎ�ǌǍǒǈ�ǌǍǕǚǈǓǕǐǖǚ�ǗǓǈǒ��ǔǕǖǋǛ�ǗǖǊǍǴǍ�



Ϯϵϯ

ǖǌ�ǞǐǒǓǖǙǗǖǘǐǕǖǚ�ǊǓǐǰǈǍ�ǊǘǏ�ǜǐǉǘǖǉǓǈǙǚǐǚǍ�Ǌǖ�ǏǋǖǓǍǔǍǕǈ�ǗǘǖǌǛǒǞǐǰǈ�Ǖǈ�ǒǖǓǈǋǍǕ��Ǚǖ�Ǡǚǖ�ǙǍ�ǗǖǚǊǘǌǛǊǈ�
ǛǓǖǋǈǚǈ� Ǖǈ� ǓǖǒǈǓǕǐǚǍ� ǜǈǒǚǖǘǐ� Ǌǖ� ǗǘǖǞǍǙǖǚ� Ǖǈ� ǋǐǕǋǐǊǈǓǕǖ� ǏǋǖǓǍǔǛǊǈǲǍ�� ƺǘǛǌǖǚ� ǐǔǈ� ǕǈǛǟǍǕ� ǐ�
ǈǗǓǐǒǈǚǐǊǍǕ�ǗǘǐǌǖǕǍǙ�
����� 5DGRMNRYD� 1LNRORYVND 9�� ']LSXQRYD %�� $WDQDVRYVND� 6WRMDQRYVND $�� $OHNVRYD 3�� .RNRFHYD�
,YDQRYVND� 2�� 5ROH� RI� FRPSRQHQWV� RI� WKH� H[WUD� FHOOXODU�PDWUL[� LQ� SHULRGRQWDO� WLVVXH� UHJHQHUDWLRQ� ��� WK�
&RQJUHVV�RI�WKH�%DONDQ�6WRPDWRORJLFDO�6RFLHW\�%D66� $SULO������ ����� %HOJUDGH��6HUELD� %RRN�RI�DSVWUDFWV�
ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ ǉǘ� �����
����� $WDQDVRYVND� 6WRMDQRYVND $�� 3RSRYVND 0�� 0XUDWRYVND ,�� 5DGRMNRYD� 1LNRORYVND 9�� 0LWLF� .�
(YDOXDWLRQ�RI�WUHDWPHQW��LQ�D PRGHUDWH�SHULRGRQWDO�GLVHDVH��FRQVHUYDWLYH�YV��VXUJLFDO�PRGLILHG�:LGPDQ�IODS�
��� WK� &RQJUHVV� RI� WKH� %DONDQ� 6WRPDWRORJLFDO� 6RFLHW\�%D66� $SULO� ������ ������ %HOJUDGH�� 6HUELD� %RRN� RI�
DSVWUDFWV� ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕǉǘ�������
�����3RSRYVND 0��5DGRMNRYD�1LNRORYVND 9��$WDQDVRYVND�6WRMDQRYVND $��.DSXVKHYVND %��6SDVRYVNL�6��
7LVVXH� KXPPRUDO� LPPXQH� UHVSRQVH� LQ� SDWLHQW� ZLWK� MXYHQLOH� DQG� UDSLGO\� SURJUHVVLYH� SHULRGRQWLWLV� ��� WK�
&RQJUHVV�RI�WKH�%DONDQ�6WRPDWRORJLFDO�6RFLHW\�%D66�$SULO�������������%HOJUDGH��6HUELD� %RRN�RI�DSVWUDFWV��
ƾǍǓǚǈ�Ǖǈ�ǖǊǖǰ�ǚǘǛǌ�Ǎ�ǌǈ�ǙǍ�ǗǘǖǙǓǍǌǈǚ�ǍǜǍǒǚǐǚǍ�ǒǖǐ�ǒǖǕǊǍǕǞǐǖǕǈǓǕǐǖǚ�ǗǈǘǖǌǖǕǚǈǓǍǕ�ǚǘǍǚǔǈǕ�ǒǈǒǖ�Ǚǈǔ�
Ǐǈ�ǙǍǉǍ�ǐǓǐ�ǌǖǗǖǓǕǍǚ�Ǚǖ�ǓǈǙǍǘǙǒǈ�ǚǍǘǈǗǐǰǈ��ǋǐ�ǐǔǈ ǊǘǏ�ǋǐǕǋǐǊǈǓǕǖǚǖ�ǚǒǐǊǖ�ǒǈǰ�ǗǈǞǐǍǕǚǐ�Ǚǖ�ǰǛǊǍǕǐǓǕǈ�
ǐ�ǘǈǗǐǌǕǖ�ǗǘǖǋǘǍǙǐǊǕǈ�ǚǍǘǈǗǐǰǈ��ǗǘǍǒǛ�ǙǓǍǌǍǲǍ�Ǖǈ�ǚǒǐǊǕǐǖǚ�ǝǛǔǖǘǈǓǍǕ�ǐǔǛǕǖǓǖǠǒǐ�ǖǌǋǖǊǖǘ��ƺǘǛǌǖǚ
ǐǔǈ�ǕǈǛǟǕǖ�ǐ�ǈǗǓǐǒǈǚǐǊǕǖ�ǏǕǈǟǍǲǍ�
�����$WDQDVRYVND�6WRMDQRYVND $��6WHIDQRYVND (��7RVHVND 1��6WRMDQRYVND 9��'DFL�$��7KHUDSHXWLF�HIIHFWV�
RI�SURDIWRO�LQ�WUHDWPHQW�RI�VWRPDWLWLV�DSKWRVD�UHFXUHQV� ���WK�&RQJUHVV�RI�WKH�%DONDQ�6WRPDWRORJLFDO�6RFLHW\�
%D66� $SULO ����� ������%HOJUDGH��6HUELD� %RRN�RI�DSVWUDFWV� ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ�������
�����,OLMDQD�0XUDWRYVND��$QHWD�$WDQDVRYVND�6WRMDQRYVND��0DULMD�3HHYD�3HWUHYVND��,YRQD��.RYDFHYVND��9HUD�
6WRMDQRYVND�2UDO�KHDOWK�VWDWXV�XQ�W\SH���GLDEHWLF�DGROHVFHQWV� ���WK�&RQJUHVV�RI�WKH�%DOFDQ�6WRPDWRORJLFDO�
6RFLHW\�%D66�$SULO�������������%HOJUDGH��6HUELD %RRN�RI�DSVWUDFWV� ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�����
����� 7RVHYVND�6SDVRYD 1�� ']LSXQRYD %�� 6LPMDQRYVND /M�� $WDQDVRYVND� 6WRMDQRYVND $�� 7RVHYVND�
7UDMNRYVND�.�� 7KH� VKDSH� DQG� VL]H� RI� VHOOD� WXUFLFD� LQ� RUWKRGRQWLF� SDWLHQWV� ��� WK� &RQJUHVV� RI� WKH� %DONDQ�
6WRPDWRORJLFDO�6RFLHW\�%D66�$SULO������ ������%HOJUDGH��6HUELD�%RRN�RI�DSVWUDFWV� ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�
ƩǐǓǚǍǕ�ǉǘ�������

����� 3RSRYVND� 0�� $WDQDVRYVND� 6WRMDQRYVND� $�� 5DGRMNRYD� 1LNRORYVND� 9�� 0LWLN� .�� %HOD]HONRVND� $��
0LQRYVND�$� 7�FHOO�VXESRSXODWLRQ�RQ�OHVLRQV�RI�RUDO�OLFKHQ�SODQXV� ��WK &RQJUHVV�RI�%DOFDQ�6WRPDWRORJLFDO�
6RFLHW\�� %D66��6NRSMH� ������$SULO������ %RRN�RI�DSVWUDFWV� ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ�������
�����5DGRMNRYD�1LNRORYVND�9��1LNRORYVNL�%��']LSXQRYD�%��3DQGLORYD�0��$WDQDVRYVND�6WRMDQRYVND�$��
.RNRFKHYD� 2� 7HVWRVWHURQH� DQG� JLQJLYDO� KHDOWK� LQ� \RXQJ� SXEHUW\� ER\V� ��WK &RQJUHVV� RI� %DOFDQ�
6WRPDWRORJLFDO�6RFLHW\�%DVV��6NRSMH�������$SULO������ %RRN�RI�DSVWUDFWV� ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�
ǉǘ�������
�����ƴǛǘǈǚǖǊǙǒǈ� ư�� ƷǖǗǖǊǙǒǈ�ƴ��ƨǚǈǕǈǙǖǊǙǒǈ� ƹǚǖǰǈǕǖǊǙǒǈ� ƨ� ƬǐǰǈǉǍǚǍǙ� � ǐ� ǖǘǈǓǕǖ� ǏǌǘǈǊǰǍ� ǒǈǰ�
ǔǓǈǌǐ�ǗǈǞǐǍǕǚǐ� 9R[�'HQWDULL������ ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ�������
�����ƨǕǍǚǈ�ƨǚǈǕǈǙǖǊǙǒǈ�ƹǚǖǰǈǕǖǊǙǒǈ� ƻǗǖǚǘǍǉǈ�Ǖǈ�ǗǍǘǐǖǙǒǖǗ�Ǌǖ�ǚǘǍǚǔǈǕǖǚ�Ǖǈ�ǗǈǘǖǌǖǕǚǈǓǕǈǚǈ�ǉǖǓǍǙǚ��
9R[� 'HQWDULL� ������ ƶǉǰǈǙǕǍǚǈ� Ǎ� ǛǓǖǋǈǚǈ� Ǖǈ� ǗǍǘǐǖǙǒǖǗǖǚ�� ǒǈǒǖ� ǕǈǰǕǖǊǈ� ǈǓǈǚǒǈ� Ǐǈ� ǐǕǙǗǍǒǞǐǰǈ� Ǖǈ�
ǙǖǌǘǎǐǕǈǚǈ�Ǖǈ�ǗǈǘǖǌǖǕǚǈǓǕǐǚǍ�ǷǍǉǖǊǐ��ƺǘǛǌǖǚ�ǐǔǈ�ǈǗǓǐǒǈǚǐǊǍǕ�ǗǘǐǌǖǕǍǙ�

ƶǞǍǕǒǈ�ǖǌ�ǙǈǔǖǍǊǈǓǛǈǞǐǰǈ
ƲǈǕǌǐǌǈǚǒǈǚǈ ǌ�ǘ ƨǕǍǚǈ� ƨǚǈǕǈǙǖǊǙǒǈ� ƹǚǖǰǈǕǖǊǙǒǈ ǌǖǉǐ� ǗǖǏǐǚǐǊǕǈ� ǖǞǍǕǒǈ� ǖǌ� ǈǕǖǕǐǔǕǖ�

ǙǗǘǖǊǍǌǍǕǈǚǈ�ǈǕǒǍǚǈ�Ǖǈ�ǙǚǛǌǍǕǚǐǚǍ�Ǖǈ�ƹǚǖǔǈǚǖǓǖǠǒǐǖǚ�ǜǈǒǛǓǚǍǚ��ƪǖ�ǘǈǔǒǐǚǍ�Ǖǈ�ǙǈǔǖǍǊǈǓǛǈǞǐǰǈǚǈ�Ǖǈ�
ƼǈǒǛǓǚǍǚǖǚ��Ǐǈ�ǗǍǘǐǖǌǖǚ�ǖǌ����������� ǌǖ�����������ǋǖǌ���ǖǞǍǕǍǚǈ�Ǎ�Ǚǖ�ǙǘǍǌǕǈ�ǖǞǍǕǒǈ������



Ϯϵϰ

ƶƩƸƨƯƭƾ

ƲƶƵ�ưƯƪƭǀƺƨƠƶƺ�Ưƨ�ưƯƩƶƸ�ƪƶ�ƵƨƹƺƨƪƵƶ�ƵƨƻƿƵƶ��ƵƨƻƿƵƶư�
ƵƨƹƺƨƪƵƶ�ȂƹƺƸƻƿƵƶ� ư�ƹƶƸƨƩƶƺƵưƿƲƶ�ƯƪƨƢƭ

ƲǈǕǌǐǌǈǚ� ƨǕǍǚǈ�ƹǐǔǍǖǕ�ƨǚǈǕǈǙǖǊǙǒǈ�ƹǚǖǰǈǕǖǊǙǒǈ

ưǕǙǚǐǚǛǞǐǰǈ� ƹǚǖǔǈǚǖǓǖǠǒǐ�ǜǈǒǛǓǚǍǚ � ƻƲưƴ�� ƹǒǖǗǰǍ

ƵǈǛǟǕǈ�ǖǉǓǈǙǚ�� ƶǘǈǓǕǈ�ǗǈǚǖǓǖǋǐǰǈ�Ǚǖ�ǗǈǘǖǌǖǕǚǖǓǖǋǐǰǈ

ƵƨƹƺƨƪƵƶ�ƶƩƸƨƯƶƪƵƨ�ƬƭƠƵƶƹƺ

ƸǍǌ��
ǉǘǖǰ

ƵǈǏǐǊ�Ǖǈ�ǈǒǚǐǊǕǖǙǚǈ

ƷǖǍǕǐ

�� ƶǌǘǎǛǊǈǲǍ�Ǖǈ�ǕǈǙǚǈǊǈ�ǖǌ�ǗǘǊ�ǞǐǒǓǛǙ�ǙǚǛǌǐǐ������������

ƶǘǈǓǕǈ�ǔǍǌǐǞǐǕǈ�ǐ�ǗǈǚǖǓǖǋǐǰǈ��� ƬƬƴ� ���ǟǈǙǈ

ƷǈǘǖǌǖǕǚǖǓǖǋǐǰǈ��� ƬƬƴ� ���ǟǈǙǈ

ƶǘǈǓǕǈ�ǔǍǌǐǞǐǕǈ�ǐ�ǗǈǚǖǓǖǋǐǰǈ��� ƬƬƴ� ��ǟǈǙǈ

ƷǈǘǖǌǖǕǚǖǓǖǋǐǰǈ��� ƬƬƴ� ���ǟǈǙǈ

ƷǈǘǖǌǖǕǚǖǓǖǋǐǰǈ�Ǚǖ�ǗǈǘǖǌǖǕǚǈǓǕǈ�ǝǐǘǛǘǋǐǰǈ ��ǐ��� ƹƹƹ� ���ǟǈǙǈ

ƶǘǈǓǕǈ�ƽǐǋǐǍǕǈ�� ƹƹƹ����ǟǈǙǈ

����

�� ƶǌǘǎǛǊǈǲǍ�Ǖǈ�ǕǈǙǚǈǊǈ�ǖǌ�ǗǘǊ�ǞǐǒǓǛǙ�ǙǚǛǌǐǐ�����������

ƲǓǐǕǐǟǒǈ�ǗǈǘǖǌǖǕǚǖǓǖǋǐǰǈ��� ƬƬƴ� ��ǟǈǙǈ

ƲǓǐǕǐǟǒǈ�ǗǈǘǖǌǖǕǚǖǓǖǋǐǰǈ��� ƬƬƴ� ��ǟǈǙǈ

����



Ϯϵϱ

ƶǘǈǓǕǈ�ǔǍǌǐǞǐǕǈ�ǐ�ǗǈǚǖǓǖǋǐǰǈ��� ƬƬƴ� ���ǟǈǙǈ

ƷǈǘǖǌǖǕǚǖǓǖǋǐǰǈ�Ǚǖ�ǗǈǘǖǌǖǕǚǈǓǕǈ�ǝǐǘǛǘǋǐǰǈ ��ǐ��� ƹƹƹ� ���ǟǈǙǈ

ƶǘǈǓǕǈ�ƽǐǋǐǍǕǈ��� ƹƹƹ� ���ǟǈǙǈ

ƶǘǈǓǕǈ�ǔǍǌǐǞǐǕǈ�ǐ ǗǈǚǖǓǖǋǐǰǈ��� ƹƹƹ� ���ǟǈǙǈ

�� ƶǌǘǎǛǊǈǲǍ�Ǖǈ�ǕǈǙǚǈǊǈ�ǖǌ�ǗǘǊ�ǞǐǒǓǛǙ�ǙǚǛǌǐǐ�����������

ƲǓǐǕǐǟǒǈ�ǗǈǘǖǌǖǕǚǖǓǖǋǐǰǈ��� ƬƬƴ� ��ǟǈǙǈ

ƲǓǐǕǐǟǒǈ�ǗǈǘǖǌǖǕǚǖǓǖǋǐǰǈ��� ƬƬƴ� ��ǟǈǙǈ

ƶǘǈǓǕǈ�ǔǍǌǐǞǐǕǈ�ǐ�ǗǈǚǖǓǖǋǐǰǈ��� ƬƬƴ� ���ǟǈǙǈ

ƷǈǘǖǌǖǕǚǖǓǖǋǐǰǈ�Ǚǖ�ǗǈǘǖǌǖǕǚǈǓǕǈ�ǝǐǘǛǘǋǐǰǈ ��ǐ��� ƹƹƹ� ���ǟǈǙǈ

ƶǘǈǓǕǈ�ƽǐǋǐǍǕǈ��� ƹƹƹ� ���ǟǈǙǈ

ƶǘǈǓǕǈ ǔǍǌǐǞǐǕǈ�ǐ ǗǈǚǖǓǖǋǐǰǈ��� ƹƹƹ� ���ǟǈǙǈ

����

�� ƶǌǘǎǛǊǈǲǍ�Ǖǈ�ǕǈǙǚǈǊǈ�ǖǌ�ǗǘǊ�ǞǐǒǓǛǙ�ǙǚǛǌǐǐ�����������

ƲǓǐǕǐǟǒǈ�ǗǈǘǖǌǖǕǚǖǓǖǋǐǰǈ��� ƬƬƴ� ��ǟǈǙǈ

ƶǘǈǓǕǈ�ǔǍǌǐǞǐǕǈ�ǐ ǗǈǚǖǓǖǋǐǰǈ��� ƹƹƹ� ���ǟǈǙǈ

ƲǓǐǕǐǟǒǈ�ǗǈǘǖǌǖǕǚǖǓǖǋǐǰǈ��� ƬƬƴ� ��ǟǈǙǈ

ƶǘǈǓǕǈ�ǔǍǌǐǞǐǕǈ�ǐ�ǗǈǚǖǓǖǋǐǰǈ��� ƬƬƴ� ���ǟǈǙǈ

ƷǈǘǖǌǖǕǚǖǓǖǋǐǰǈ� ƹƹƹ� ���ǟǈǙǈ

ƼǐǏǐǒǈǓǕǈ�ǚǍǘǈǗǐǰǈ� ƹƹƹ� ���ǟǈǙǈ

����

�� ƶǌǘǎǛǊǈǲǍ�Ǖǈ�ǕǈǙǚǈǊǈ�ǖǌ�ǗǘǊ�ǞǐǒǓǛǙ�ǙǚǛǌǐǐ�����������

ƲǓǐǕǐǟǒǈ�ǗǈǘǖǌǖǕǚǖǓǖǋǐǰǈ��� ƬƬƴ� ��ǟǈǙǈ ����

�� ƶǌǘǎǛǊǈǲǍ�ǕǈǙǚǈǊǈ�ǖǌ�Ǌǚǖǘ�ǞǐǒǓǛǙ�ǙǚǛǌǐǐ

ƪǖǊǍǌ� Ǌǖ� ǕǈǛǟǕǖǐǙǚǘǈǎǛǊǈǟǒǈ� ǘǈǉǖǚǈ� ��������� ����������������� ���
ǟǈǙǈ[�

���

ƹǖǊǘǍǔǍǕ� ǗǘǐǙǚǈǗ� Ǌǖ� ǌǐǰǈǋǕǖǙǚǐǒǈǚǈ� ǐ� ǚǘǍǚǔǈǕǖǚ� Ǖǈ�
ǗǈǘǖǌǖǕǚǖǗǈǚǐǰǈǚǈ�� ���������������� ��ǟǈǙǈ�[� ���

ƳǈǙǍǘǐ�Ǌǖ�ǚǍǘǈǗǐǰǈ�Ǖǈ�ǗǈǘǖǌǖǕǚǖǗǈǚǐǰǈ�� ���������������� � ���



Ϯϵϲ

ưǔǛǕǖ�ǋǍǕǍǚǙǒǐ ǈǙǗǍǒǚǐ Ǌǖ ǍǚǐǖǗǈǚǖǋǍǕǍǏǈǚǈ Ǖǈ ǗǈǘǖǌǖǕǚǈǓǕǈǚǈ
ǉǖǓǍǙǚ� � ǟǈǙǈ�[�

���

�� ƶǌǘǎǛǊǈǲǍ� ǕǈǙǚǈǊǈ� ǖǌ� ǚǘǍǚ� ǞǐǒǓǛǙ� ǙǚǛǌǐǐ �
�������������������������������

ƹǖǊǘǍǔǍǕǐ�ǈǙǗǍǒǚǐ�Ǌǖ�ǖǘǈǓǕǈǚǈ�ǔǍǌǐǞǐǕǈ�ǐ�ǗǈǚǖǓǖǋǐǰǈ �������

ƺǍǘǈǗǐǙǒǐ�ǔǖǎǕǖǙǚǐ�Ǖǈ�ǗǈǘǖǌǖǕǚǈǓǕǈǚǈ�ǉǖǓǍǙǚ �������

ƵǈǛǟǕǐ�ǐǙǗǐǚǛǊǈǲǈ�Ǌǖ�ǗǙǐǝǖǙǚǖǔǈǚǖǓǖǋǐǰǈǚǈ �������

ƴǐǒǘǖǉǐǖǓǖǠǒǐ�ǈǙǗǍǒǚǐ�Ǖǈ�ǗǈǘǖǌǖǕǚǖǗǈǚǐǰǈǚǈ �������

ƶǘǈǓǕǐ�ǈǙǗǍǒǚǐ�Ǖǈ�ǊǐǘǛǙǕǐ�ǏǈǉǖǓǛǊǈǲǈ ��������ƪǒǛǗǕǖ����ǟǈǙǈ [
�����

����

�� ƵǈǙǚǈǊǈ�Ǌǖ�ǠǒǖǓǐ�ǐ�ǘǈǉǖǚǐǓǕǐǞǐ�ǘǈǒǖǊǖǌǐǚǍǓ ���

ƶǌǘǎǈǕ�ǘǈǉǖǚǍǕ�ǒǛǘǙ�Ǘǖǌ�ǕǈǙǓǖǊ���ƸǍǋǍǕǍǘǈǚǐǊǕǈ�ǗǈǘǖǌǖǕǚǈǓǕǈ�
ǝǐǘǛǘǋǐǰǈ�ȂƺǘǍǚǔǈǕ�Ǖǈ�ǐǕǜǘǈǒǖǙǒǍǕǐ�ǗǈǘǖǌǖǕǚǈǓǕǐ�ǷǍǗǖǊǐȋ�
ǘǈǒǖǊǖǌǐǚǍǓ�Ǖǈ�ǒǛǘǙǖǚ������������ǋǖǌ���ƹǒǖǗǰǍ

�� ƵǈǙǚǈǊǈ�Ǌǖ�ǠǒǖǓǐ�ǐ�ǘǈǉǖǚǐǓǕǐǞǐ�ǛǟǍǙǕǐǒ

�� ƲǖǕǋǘǍǙ�ƽǘǊǈǚǙǒǐ�ƷǈǘǖǌǖǕǚǖǓǖǠǒǐ�ǌǈǕǐ�Ǚǈ�ǔǍǫǛǕǈǘǖǌǕǐǔ�
ǙǛǌǰǍǓǖǊǈǲǍǔ�������� �����ǀǐǉǍǕǐǒ��ƽǘǊǈǚǙǒǈ

�

ƹǐǔǗǖǏǐǛǔ�Ǖǈ�ǏǌǘǛǎǍǕǐǍ�Ǖǈ�ǙǗǍǞǐǰǈǓǐǙǚǐ�Ǘǖ�ǉǖǓǍǙǚǐ�Ǖǈ�ǛǙǚǈǚǈ�ǐ�
ǗǈǘǖǌǖǕǚǖǚ�Ǚǖ�ǔǍǫǛǕǈǘǖǌǕǖ�ǛǟǍǙǚǊ�� ��ƵǖǊǐ�ǋǓǍǌǐǠǚǈ�Ǌǖ�
ǗǈǘǖǌǖǕǚǖǓǖǋǐǰǈǚǈ�ǐ�ǖǘǈǓǕǈǚǈ�ǔǍǌǐǞǐǕǈȋ��ƹǒǖǗǰǍ� ����������

�

ɋɢɦɩɨɡɢɭɦ�ɫɨ�ɦɟɼɭɧɚɪɨɞɧɨ�ɭɱɟɫɬɜɨ� Ƚɚɫɬɪɨɢɧɬɟɫɬɢɧɚɥɧɢ�ɡɚɛɨɥɭɜɚʃɚ�ɢ�
ɩɪɨɦɟɧɢ�ɜɨ�ɭɫɧɚɬɚ�ɩɪɚɡɧɢɧɚ�ɆɋȾ� Ɂɞɪɭɠɟɧɢɟ�ɧɚ�ɫɩɟɰɢʁɚɥɢɫɬɢ�ɩɨ�ɛɨɥɟɫɬɢ�
ɧɚ�ɭɫɬɚɬɚ�ɢ�ɩɚɪɨɞɨɧɬɨɬ��ɋɤɨɩʁɟ����������

�

ɋɢɦɩɨɡɢɭɦ�ɫɨ�ɦɟɼɭɧɚɪɨɞɧɨ�ɭɱɟɫɬɜɨ���Ƚɪɟɲɤɢ�ɜɨ�ɫɟɤɨʁɞɧɟɜɧɚɬɚ�
ɫɬɨɦɚɬɨɥɨɲɤɚ�ɩɪɚɤɬɢɤɚ´��ɋɬɨɦɚɬɨɥɨɲɤɨ�ɡɞɪɭɠɟɧɢɟ�ɧɚ�Ɇɚɤɟɞɨɧɢʁɚ��
���������� Ʉɭɦɚɧɨɜɨ

�

ɋɢɦɩɨɡɢɭɦ ��ȿɫɬɟɬɫɤɚ�ɩɥɚɫɬɢɱɧɚ�ɪɟɤɨɧɫɬɪɭɤɬɢɜɧɚ�ɯɢɪɭɪɝɢʁɚ´� Ɂɞɪɭɠɟɧɢɟ�ɧɚ�
ɫɩɟɰɢʁɚɥɢɫɬɢ�ɩɨ�ɛɨɥɟɫɬɢ�ɧɚ�ɭɫɬɚɬɚ�ɢ�ɩɚɪɨɞɨɧɬɨɬ������������ ɋɤɨɩʁɟ

�

ɍɱɟɫɬɜɨ�ɧɚ�KDQGV�RQ ɤɭɪɫ�Ɍɭɧɟɥ�ɝɪɚɮɬɢɧɝ�ɬɟɯɧɢɤɚ�ɜɨ�ɬɪɟɬɦɚɧɨɬ�ɧɚ�ɦɭɥɬɢɩɧɚ�
ɝɢɧɝɢɜɚɥɧɚ�ɪɟɰɟɫɢʁɚ��ɋɤɨɩʁɟ��'HQWDO�0HHWLQJ� ����ɚɩɪɢɥ�����

�

ɋɢɦɩɨɡɢɭɦ���ɋɨɜɪɟɦɟɧɢ�ɪɟɫɬɚɜɪɚɰɢɢ�ɢ�ɦɟɬɨɞɢ�ɜɨ�ɤɨɧɡɟɪɜɚɬɢɜɧɚɬɚ�
ɫɬɨɦɚɬɨɥɨɝɢʁɚ´� ɋɤɨɩʁɟ�������������

�

�� ƶǌǘǎǛǊǈǲǍ�Ǖǈ�ǊǍǎǉǐ

ƲǓǐǕǐǟǒǈ�ǗǈǘǖǌǖǕǚǖǓǖǋǐǰǈ��� ƬƬƴ� ���������
����������������������������������[�[�

���



Ϯϵϳ

ƲǓǐǕǐǟǒǈ�ǗǈǘǖǌǖǕǚǖǓǖǋǐǰǈ��� ƬƬƴ����������������������������������
��[�[�

���

ƶǘǈǓǕǈ�ǔǍǌǐǞǐǕǈ�ǐ�ǗǈǚǖǓǖǋǐǰǈ����ƬƬƴ� ���������
����������������������� ��[�[�

���

ƶǘǈǓǕǈ�ǔǍǌǐǞǐǕǈ�ǐ�ǗǈǚǖǓǖǋǐǰǈ����ƬƬ ���������
����������������������� ��[�[�

���

ƷǈǘǖǌǖǕǚǖǓǖǋǐǰǈ�Ǚǖ�ǗǈǘǖǌǖǕǚǈǓǕǈ�ǝǐǘǛǘǋǐǰǈ� ƹƹƹ� ���������
����������������������� ��[�[�

�

ƶǘǈǓǕǈ�ǔǍǌǐǞǐǕǈ�ǐ�ǗǈǚǖǓǖǋǐǰǈ��ƹƹƹ����������
�������������������������[�[�

�

ƶǘǈǓǕǈ�ǔǍǌǐǞǐǕǈ�ǐ�ǗǈǚǖǓǖǋǐǰǈ���ƹƹƹ����������
����������������������� ��[�[�

�

��� ƶǌǘǎǛǊǈǲǍ�Ǖǈ�ǔǍǕǚǖǘǙǒǈ�ǕǈǙǚǈǊǈ�Ǐǈ�ǏǌǘǈǊǙǚǊǍǕǈ�ǒǓǐǕǐǟǒǈ�
Ǘǘǈǒǚǐǒǈ �������������������������

��[�[����

���

��� ƲǖǕǙǛǓǚǈǞǐǐ�Ǚǖ�ǙǚǛǌǍǕǚǐ ��[��[�[������ ���

��� ƴǍǕǚǖǘ�ǐ�ǍǌǛǒǈǚǖǘ�Ǖǈ�ǏǌǘǈǊǙǚǊǍǕǈ�ǍǌǛǒǈǞǐǰǈ

ƸǍǠǍǕǐǍ� ������������ ������� �����������������������������������
������������������������������[����

���

��� ƿǓǍǕ� Ǖǈ� ǒǖǔǐǙǐǰǈ ǙǗǍǞǐǰǈǓǐǙǚǐǟǒǐ� ǐǙǗǐǚ� ��������� �����
����� Ȃ

���

��� ƿǓǍǕ�Ǖǈ�ǒǖǔǐǙǐǰǈ�Ǐǈ�ǖǞǍǕǈ�ǐǓǐ�ǖǌǉǘǈǕǈ�Ǖǈ�ǌǖǒǚǖǘǈǚ

ƶǌǓǛǒǐ� ǉǘ� ������������������������������������������������������
�����������������������������������������������������������������
������������������������������

�

��� ƿǓǍǕ�Ǖǈ�ǒǖǔǐǙǐǰǈ�Ǐǈ�ǖǞǍǕǈ�ǐǓǐ�ǖǌǉǘǈǕǈ�Ǖǈ�ǔǈǋǐǙǚǘǈǚǛǘǈ�

ƶǌǓǛǒǈ� �����������������������������������������������������
�������������������������������������������������������������

���

��� ƿǓǍǕ�Ǖǈ�ǒǖǔǐǙǐǰǈ�Ǐǈ�ǖǞǍǕǈ�ǐǓǐ�ǖǌǉǘǈǕǈ�Ǖǈ�ǙǗǍǞǐǰǈǓǐǙǚǐǟǒǐ�
ǐǙǗǐǚ��������������������

���



Ϯϵϴ

��� ƿǓǍǕ�Ǖǈ�ǒǖǔǐǙǐǰǈ�Ǐǈ�ǐǏǉǖǘ�Ǌǖ�ǏǊǈǲǍ

ƶǌǓǛǒǈ���������

���

�� ƷǖǏǐǚǐǊǕǖ�ǘǍǞǍǕǏǐǘǈǕ�ǛǕǐǊǍǘǏǐǚǍǚǙǒǐ�ǛǟǍǉǕǐǒ

ƷǖǗǖǊǙǒǈ�ƴ���ƩǍǓǈǏǍǓǒǖǊǙǒǈ�Ư���ƨǚǈǕǈǙǖǊǙǒǈ�ƹǚǖǰǈǕǖǊǙǒǈ�ƨ��ƶǘǈǓǕǈ�
ǔǍǌǐǞǐǕǈ�ǐ�ǗǈǚǖǓǖǋǐǰǈ��ƹǒǖǗǰǍ�������

�

��� ɉɨɡɢɬɢɜɧɨ�ɪɟɰɟɧɡɢɪɚɧ�ɩɪɚɤɬɢɤɭɦ �

ƷǖǗǖǊǙǒǈ�ƴ���ƩǍǓǈǏǍǓǒǖǊǙǒǈ�Ư���ƨǚǈǕǈǙǖǊǙǒǈ�ƹǚǖǰǈǕǖǊǙǒǈ�ƨ���
ƸǈǌǖǰǒǖǊǈ�ƵǐǒǖǓǖǊǙǒǈ�ƪ���ƴǐǚǐǴ�Ʋ��ƶǘǈǓǕǈ�ǔǍǌǐǞǐǕǈ�ǐ�ǗǈǚǖǓǖǋǐǰǈ�Ȃ
ǗǘǈǒǚǐǒǛǔ��ƹǒǖǗǰǍ�������

��� ɂɧɬɟɪɧɚ�ɫɤɪɢɩɬɚ�ɨɞ�ɩɪɟɞɚɜɚʃɚ �

Ɇɚʁɚ�ɉɚɧɞɢɥɨɜɚ� Ɇɢɪʁɚɧɚɉɨɩɨɜɫɤɚ� ȷɢɪɨ�ɂɜɚɧɨɜɫɤɢ� ɋɢɥɜɚɧɚ�Ƚɟɨɪɝɢɟɜɚ�
ɋɧɟɠɚɧɚ�ɉɟɲɟɜɫɤɚ� Ⱥɧɟɬɚ�Ⱥɬɚɧɚɫɨɜɫɤɚ� ɋɬɨʁɚɧɨɜɫɤɚ����Ʉɥɢɧɢɱɤɚ�
ɉɚɪɨɞɨɧɬɨɥɨɝɢʁɚ�� ɩɪɜ�ɞɟɥ´ �ɢɧɬɟɪɧɚ�ɫɤɪɢɩɬɚ�� ɋɤɨɩʁɟ� �����

��� Ɋɟɰɟɧɡɟɧɬ�ɧɚ�ɭɧɢɜɟɪɡɢɬɟɬɫɤɢ�ɭɱɟɛɧɢɤ

ɉɪɚɤɬɢɤɭɦ���Ʉɥɢɧɢɱɤɚ�ɩɚɪɨɞɨɧɬɨɥɨɝɢʁɚ�±ɩɪɜ�ɞɟɥ�´��Ɉɞɥɭɤɚ�������� �

��� ɉɚɤɟɬ�ɦɚɬɟɪɢʁɚɥɢ�ɡɚ�ɩɪɟɞɦɟɬɨɬ�Ɉɪɚɥɧɚ�ɦɟɞɢɰɢɧɚ�ɢ�ɩɚɬɨɥɨɝɢʁɚ�� �

��� ɉɚɤɟɬ�ɦɚɬɟɪɢʁɚɥɢ�ɡɚ�ɩɪɟɞɦɟɬɨɬ Ɉɪɚɥɧɚ�ɦɟɞɢɰɢɧɚ�ɢ�ɩɚɬɨɥɨɝɢʁɚ�� �

��� ƷǈǒǍǚ�ǔǈǚǍǘǐǰǈǓǐ�Ǐǈ�ǗǘǍǌǔǍǚǖǚ ƲǓǐǕǐǟǒǈ�ǗǈǘǖǌǖǕǚǖǓǖǋǐǰǈ�� �

��� ƷǈǒǍǚ�ǔǈǚǍǘǐǰǈǓǐ�Ǐǈ�ǗǘǍǌǔǍǚǖǚ ƲǓǐǕǐǟǒǈ�ǗǈǘǖǌǖǕǚǖǓǖǋǐǰǈ��� ƲǈǘǚǖǕ�
Ǐǈ�ǗǈǞǐǍǕǚ

�

ƪǒǛǗǕǖ ������

ƵƨƻƿƵƶưƹƺƸƨƮƻƪƨƿƲƨ�ƬƭƠƵƶƹƺ

ƸǍǌ��
ǉǘǖǰ

ƵǈǏǐǊ�Ǖǈ�ǈǒǚǐǊǕǖǙǚǈ ƷǖǍǕǐ

� ƴǍǕǚǖǘ�Ǖǈ�ǌǖǒǚǖǘǙǒǈ�ǌǐǙǍǘǚǈǞǐǰǈ Ȃ ƶǌǓǛǒǈ�ǉǘ��������ǐ������ �

� ƲǖǔǍǕǚǖǘ�Ǖǈ�ǌǖǒǚǖǘǙǒǈ�ǌǐǙǍǘǚǈǞǐǰǈ � ƶǌǓǛǒǈ�ǉǘ���������� ���

� ƴǍǕǚǖǘ�Ǖǈ�ǔǈǋǐǙǚǍǘǙǒǈ�ǘǈǉǖǚǈ ƶǌǓǛǒǈ�ǉǘ������������ǐ�������� �



Ϯϵϵ

� ƻǟǍǙǕǐǒ�Ǌǖ�ǕǈǞǐǖǕǈǓǍǕ�ǕǈǛǟǍǕ�ǗǘǖǍǒǚ

ƨǙǖǞǐǰǈǞǐǰǈ� ǗǖǔǍǫǛ� ǖǘǈǓǕǈ� ǐ� ǋǍǕǐǚǈǓǕǈ� ǈǜǍǒǞǐǰǈ� Ǚǖ� ƽƷƪ� ǊǐǘǛǙǖǚ� Ȃ
ǗǘǐǟǐǕǐ�Ǐǈ�ǊǈǒǞǐǕǐǘǈǲǍ�ǌǈ�ǐǓǐ�ǕǍ"�Ȃ ƶǌǓǛǒǈ�ǉǘ��������

�

� ƺǘǛǌǖǊǐ Ǚǖ� ǖǘǐǋǐǕǈǓǕǐ� ǕǈǛǟǕǐ� ǘǍǏǛǓǚǈǚǐ� ǖǉǰǈǊǍǕǐ Ǌǖ�
ǘǍǜǍǘǍǕǚǕǖ� ǕǈǛǟǕǖ�ǙǚǘǛǟǕǖ� ǙǗǐǙǈǕǐǍ� Ǚǖ� ǔǍǫǛǕǈǘǖǌǍǕ�
ǛǘǍǌǛǊǈǟǒǐ�ǖǌǉǖǘ
$WDQDVRYVND�6WRMDQRYVND� $�� 3RSRYVND�0�� 7UDMNRY� '�� 6SLURVNL� 0 ,/��
FOXVWHU� JHQH� SRO\PRUSKLVPV� LQ� ƴDFHGRQLDQ� SDWLHQWV� ZLWK FKURQLF�
SHULRGRQWLWLV %UDWLVO� /HN� /LVW\� ������ ���� ������� Ȃ ���'2,��
��������%//B����B��� ,) �����

�����

%HOD]HONRYVND =��3RSRYVND�0��&HNRYVND�6��$WDQDVRYVND�6WRMDQRYVND�$��
0LWLF�.��5DGRMNRYD�1LNRORYVND�9��2UDO�DQG�VDOLYDU\�FKDQJHV�LQ�SDWLHQW�ZLWK�
FKURQLF� NLGQH\� GLVHDVH��:XOIHQLD� ������ ��� ����� ��������� ,)����ƺǘǛǌǖǚ� Ǎ�
ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ�����

���

6SDVRYVNL��=ODWDQND�%HOD]HONRVND��0LUMDQD�3RSRYVND��$QHWD�$WDQDVRYVND�
6WRMDQRYVND�� 9HUD� 5DGRMNRYD�1LNRORYVND�� ,OLMDQD� 0XUDWRYVND�� 1DWDVD�
7RVHVND�6SDVRYD��%LOMDQD�']LSXQRYD��%UXQR�1LNRORYVNL��&OLQLFDO�7KHUDSHXWLF�
(IIHFWV� RI� WKH�$SSOLFDWLRQ� RI�'R[\F\FOLQH� LQ� WKH�7UHDWPHQW� RI� 3HULRGRQWDO�
'LVHDVH 2$�0DFHG�-�0HG�6FL�HOHFWURQLF�SXEOLFDWLRQ�DKHDG�RI�SULQW��SXEOLVKHG�
RQ� -DQXDU\� ���� ����� DV� KWWS���G[�GRL�RUJ���������RDPMPV���������
ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ������

���

$WDQDVRYVND�6WRMDQRYVND�$ ��6WHIDQRYVND�(���3RSRYVND�0���0XUDWRYVND�
,� ��=DERNRYD�%LOELORYD�(� �7KH�UHODWLRQVKLS�EHWZHHQ�SHULRGRQWDO�KHDOWK�DQG�
GLDEHWHV�PHOOLWXV� W\SH� �� 6WRPDWRORġNL� YMHVQLN� ������ �� �������� 6-,)������
ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ�����

���

6WHIDQRYVND� (��� ,YDQRYVNL� .��� $WDQDVRYVND� 6WRMDQRYVND� $��=DERNRYD�
%LOELORYD�(���=HQGHOL�%HG]HWL�/��,QWHUSUR[LPDO�SODTXH�FRQWURO�LQ�SDWLHQW�ZLWK�
IL[HG�RUWKRGRQWLF� DSSOLDQFHV�6WRPDWRORġNL�YMHVQLN��������� ����������6-,)�
�����

���

7RGRURYVND� 6��� $WDQDVRYVND� Ȃ6WRMDQRYVND� $ 6HTXHQWXDO� WKHUDSHXWLF�
DSSURDFK� IRU� HQGRGRQWLF�SHULRGRQWDO� OHVLRQV� LQ� SDWLHQW� ZLWK� FKURQLF�
SHULRGRQWDO� GLVHDVH�FDVH� UHSRUW� 6WRPDWRORġNL� YMHVQLN� ������ �� ������������
6-,)������

���

$QHWD� $WDQDVRYVND� 6WRMDQRYVND�� 0LUMDQD� 3RSRYVND�� ,OLMDQD�
0XUDWRYVND��.ULVWLQD�0LWLF��(PLOLMD�6WHIDQRYVND��9HUD�5DGRMNRYD�1LNRORYVND�
7KHUDSHXWLF�HIIHFW�RI�SURDIWRO� LQ� WUHDWPHQW�RI�UHFXUUHQW�DSKWRXV�VWRPDWLWLV
3ULOR]L�6HF��0HG��6FL�;;;9����������������ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�
ǉǘ�����

���

0LUMDQD� 3RSRYVND�� /DGLVODYD� *UFKHYVND�� $QHWD� $WDQDVRYVND�
6WRMDQRYVND�� %LOMDQD� .DSXVKHYVND�� ,OLMDQD� 0XUDWRYVND�� $QD� 0LQRYVND��
9HUD�5DGRMNRYD�1LNRORYVND��.ULVWLQD�0LWLF�5ROH�RI�KXPRUDO�PHFKDQLVPV�LQ�
HWLRORJ\�RI�OLFKHQ�SODQXV�3ULOR]L�6HF��0HG��6FL�;;;9��������������� ƺǘǛǌǖǚ�
Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ�����

���



ϯϬϬ

0LUMDQD� 3RSRYVND�� /DGLVODYD� *UFKHYVND�� 9ODGLPLU� 3RSRYVNL�� $QHWD�
$WDQDVRYVND�6WRMDQRYVND� $QD�0LQRYVND��=ODWDQND�%HOD]HONRYVND��9HUD�
5DGRMNRYD� 1LNRORYVND�� .ULVWLQD� ƴLWLF�� 6YHWODQD� 6WUH]RYD� 7�&HOO�
VXESRSXODWLRQV�LQ�OHVLRQV�RI�RUDO�OLFKHQ�SODQXV�3ULOR]L�6HF��0HG��6FL�;;;,9���
��������������� ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ������

���

.ULVWLQD� 0LWLF�� 0LUMDQD� 3RSRYVND�� -HOND� 0DVLQ� 6SDVRYVND�� $QHWD�
$WDQDVRYVND�6WRMDQRYVND� $QD�%HOD]HONRVND���*RFH�6SDVRYVNL�$SRSWRVLV�
DQG�JLQJLYDO�WLVVXH�%$17$2�-RXUQDO����������������� ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�
Ǌǖ�ƩǐǓǚǍǕ�ǉǘ�����

���

$QD� %HOD]HONRVND�� 0LUMDQD� 3RSRYVND�� *RFH� 6SDVRYVNL�� -HOND� 0DVLQ�
6SDVRYVND�� 6YHWODQD� &HNRYVND�� $QHWD� $WDQDVRYVND� 6WRMDQRYVND��
.ULVWLQD� 0LWLF�� 9HUD� 5DGRMNRYD� 1LNRORYVND� 2UDO� DQG� VDOLYDU\� FKDQJHV� LQ�
SDWLHQW�ZLWK�FKURQLF�NLGQH\�GLVHDVH�%$17$2�-RXUQDO������������������

���

0LUMDQD�3RSRYVND��0LOFR�5LVWHVNL��$QHWD�$WDQDVRYVND�6WRMDQRYVND��$QD�
0LQRYVND��9HUD�5DGRMNRYD�1LNRORYVND��%LOMDQD�.DSXVKHYVND��.ULVWLQD�0LWLF��
/LQGLWD�=HQGHOL�Ȃ%HG]HWL��6SLUR�6SDVRYVNL�&RQYHQWLRQDO�YHUVXV�ODVHU�DVVLVWHG�
WKHUDS\� ZLWK� DJJUHVVLYH� SHULRGRQWLWLV� 5RPDQLDQ� -RXUQDO� RI� 2UDO�
5HKDELOLWDWLRQ�9RO���1R���-XO\�6HSWHPEHU������������ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�
Ǌǖ�ǉǐǓǚǍǕ�ǉǘ�����

���

9HUD� 5DGRMNRYD� 1LNRORYVND�� 0LUMDQD� 3RSRYVND�� $QD� 0LQRYVND�� 9HUD�
6WRMDQRYVND�� %LOMDQD� ']LSXQRYD�� 3DYOLQD� $OHNVRYD�� $QHWD� $WDQDVRYVND�
6WRMDQRYVND�� $QD� %HOD]HONRVND�� %UXQR� 1LNRORYVNL� 7KH� LQIOXHQFH� RI�
HVWURJHQ�RQ�WKH�JLQJLYDO�KHDOWK�RI�JLUOV�$FWD�6WRPDWRORJLFD�1DLVVL�'HF�������
9RO����1R������������� ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ�����

���

3RSRYVND� 0��� .UVWHYVND� 9��� $WDQDVRYVND� 6WRMDQRYVND� $��� 5DGRMNRYD�
1LNRORYVND�9���0LQRYVND�$���*RJD�&PHND�9���0XUDWRYVND�,OLMDQD���0LWLF�.�
%HOD]HONRVND�$���.DSXVKHYVND�%���3DQGLORYD�P���6WUH]RYVND�6��2UDO�DQG�GHQWDO�
VWDWXV�ZLWK�SODQRFHOOXODU�FDUFLQRPD�RULJLQDWLQJ�IURP�RUDO�FDYLW\��RURSKDU\Q[�
RU� K\SRSKDULQ[� GXULQJ� UDGLRWKHUDS\� 3K\VLRDFWD� 9RO��� 1R�� �������������
7ǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ�����

���

3RSRYVND�0��6SDVRYVNL�*��2URYFDQHF�1��&HNRYVND�6��6LPRQFHYD�0��%H[HWL�
=HQGHOL�/��0DVLQ�6SDVRYVND�(��$WDQDVRYVND�6WRMDQRYVND�$��5DGRMNRYD�
1LNRORYVND�9��0LWLF�.�2UDO�ILQGLQJV�LQ�HQG�VWDJH�UHQDO�GLVHDVH�3ULO��0DNHGRQ�
$NDG�1DXN�8PHW�2GG�0HG�1DXNL�� �����������������ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�
Ǌǖ�ƩǐǓǚǍǕ�ǉǘ������

���

7RGRURVND� 6�� �� $WDQDVRYVND�6WRMDQRYVND� $�� �� 3RSRYVND�0�� �� ,YDQRYVNL� .��
&OLQLFDO� HYDOXDWLRQ� RI� WKH� HIIHFWV� IURP� VXUJLFDO� UHJHQHUDWLYH� SHULRGRQWDO�
WKHUDS\�ZLWK�WKH�XVH�RI�ELR�PDWHULDOV�6WRPDWRORġNL�YMHVQLN������������������
�� 6-,)������

���

�0XUDWRYVND� ,��*RJD� &PHND� 9�� $WDQDVRYVND�6WRMDQRYVND� $�� 3RSRYVND�0��
3HWURYVNL� *�� 'DFL� $�� 'LMDEHWHV� WLS� ,� ,� RUDOQR� ]GUDYMH�� $SRORQLMD�
�������������������ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ�������

���



ϯϬϭ

/LQGLWD�=HQGHOL�%HGMHWL��0LUMDQD�3RSRYVND��$QHWD�$WDQDVRYVND�6WRMDQRYVND��
6RWLULMD� 'XYOLV� +XPDQ� SDSLOORPDYLUXV� DV� D� SRWHQWLDO� ULVN� IDFWRU� IRU� RUDO�
SUHPDOLJQDQW�OHVLRQV�$FWD�&OLQ�&URDW������������� ,)������

�����

ƴǛǘǈǚǖǊǙǒǈ�ư��ƹǚǖǰǈǕǖǊǙǒǈ�ƪ�ƨǚǈǕǈǙǖǊǙǒǈ� ƹǚǖǰǈǕǖǊǙǒǈ�ƨ�ƷǖǗǖǊǙǒǈ�ƴ��
ƲǈǗǈǞǐǚǍǚ�Ǐǈ�ǚǒǐǊǕǖ�ǘǈǏǓǖǎǛǊǈǲǍ�QDWULXP�KLSRKORULWH�ǒǈǒǖ�ǐǘǐǋǈǕǙ�Ǌǖ�
ǒǈǕǈǓǕǐǚ� ǙǐǙǚǍǔ�� 0DNHG� 6WRPDWRO� 3UHJO� �������������������� ƺǘǛǌǖǚ� Ǎ�

���

ƺǘǛǌǖǊǐ Ǚǖ� ǖǘǐǋǐǕǈǓǕǐ� ǕǈǛǟǕǐ� ǘǍǏǛǓǚǈǚǐ� ǖǉǰǈǊǍǕǐ Ǌǖ�
ǏǉǖǘǕǐǒ� Ǖǈ� ǚǘǛǌǖǊǐ� ǖǌ� ǕǈǛǟǍǕ� Ǚǖǉǐǘ� Ǚǖ� ǔǍǫǛǕǈǘǖǌǍǕ�
$QHWD� $WDQDVRYVND� 6WRMDQRYVND 7KH� XVH� RI� V\VWHPLF� DQWLELRWLFV� LQ�
WUHDWPHQW� RI� SHULRGRQWDO� GLVHDVH� ��WK &RQJUHVV� RI� %DOFDQ� 6WRPDWRORJLFDO�
6RFLHW\�%DVV��6NRSMH��� ���$SULO����� %RRN�RI�DSVWUDFWV

�

0XUDWRYVND� ,OLMDQD��$WDQDVRYVND�6WRMDQRYVND�$QHWD� 3RSRYVND�/LGLMD�
7KH�UROH�RI�KRPHRSDWKLF�GUXJV�LQ�GHQWLVWU\�FDQ�ZH�FRXQW�DQ�H[WUD�KHOS���WK

&RQJUHVV�RI�%DOFDQ�6WRPDWRORJLFDO�6RFLHW\�%DVV��6NRSMH�������$SULO������
%RRN�RI�DSVWUDFWV ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ�����

���

1LNRORYVNL� %�� 3DQGLORYD� 0�� $WDQDVRYVND� 6WRMDQRYVND� $� .RNRFHYD�
2�7HVWRVWHURQH�DQG�JLQJLYDO�KHDOWK�LQ�\RXQJ�SXEHUW\�ER\V���WK &RQJUHVV�RI�
%DOFDQ� 6WRPDWRORJLFDO� 6RFLHW\� %DVV�� 6NRSMH� �� ��� $SULO� ����� %RRN� RI�

���

*HRUJLHYD�6��3DQGLORYD�0��=HQGHOL�%HG]HWL�/��$WDQDVRYVND�6WRMDQRYVND�
$�� 8VH�RI�)LGHOLV�,,,�1'�<DJ�ODVHU�LQ�WUHDWPHQW�RI�SHULRGRQWDO�GLVHDVH���WK

&RQJUHVV�RI�%DOFDQ�6WRPDWRORJLFDO�6RFLHW\�%DVV��6NRSMH��� ���$SULO�����

���

0XUDWRYVND�,��$WDQDVRYVND�6WRMDQRYVND�ƨ��3RSRYVND�0��6SLURY�9��7KH�
LQIOXHQFH�RI�����('7$�DQG�����FLWULF�DFLGH�RQ�URRW�FDQDO�GHQWLQ�LQ�
FRPELQDWLRQ�ZLWK�����VRGLXP�K\SRKORULWH��)',������,VWDQEXO��,QWHUQDWLRQDO�
'HQWDO�-RXUQDO�������9ROXPH�����,VVXH�6XSOO������������,)������ ƺǘǛǌǖǚ�Ǎ�

���

$WDQDVRYVND�6WRMDQRYVND�$��3RSRYVND�0��0XUDWRYVND�,��'DFL�$��6SLURVNL�
0��$QDO\VLV�RI�LQWHUOHXNLQ�������DQG�QW����JHQH�SRO\PRUSKLVPV�LQ�UHODWLRQ�
WR� FKURQLF� SHULRGRQWLWLV� LQ� 0DFHGRQLDQV�)',� ���� ,QWHUQDWLRQDO� 'HQWDO�
-RXUQDO� ������ 9RO���� �6XSO������ ���� ,) ����� ƺǘǛǌǖǚ� Ǎ� ǘǍǞǍǕǏǐǘǈǕ� Ǌǖ�

���

$WDQDVRYVND� 6WRMDQRYVND� $�� 7RGRURVND� 6�� 3RSRYVND� 0�� 1LNRORYVND�
5DGRMNRYD�9��0XUDWRYVND� ,��7KHUDS\� DSSURDFK� LQ� WUHDWPHQW� RI� FRPELQHG�
HQGR�SHULR� OHVLRQ�� $SULO� ��� UG���� WK�� %XFKXUHVW�� 5RPDQLD�� 9ROXPH� RI�
DEVWUDFWV����������ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ������

���

3RSRYVND� 0�� 6DKPHGLQ� 6�� $WDQDVRYVND�6WRMDQRYVND� $�� 5DGRMNRYD�
1LNRORYVND� 9�� 0XUDWRYVND� ,�� &KORUKH[LGLQH� JOXNRQDWH� DSSOLFDWLRQ� DQG� LWV�
LQIOXHQFH� LQ� SDWLHQWV� ZLWK� SHULRGRQWLWLV�� $SULO� ��� UG���� WK�� %XFKXUHVW��
5RPDQLD� 9ROXPH�RI�DEVWUDFWV���������� ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�

���

0XUDWRYVND� ,�3RSRYVND� 0�$WDQRYVND�6WRMDQRYVND� $�� .DSXVHYVND� %��
=DERNRYD�%LOELORYD�(��$QWLEDFWHULDO�RSSRUWXQLWLHV�RI�SULPHU�FRQWDLQJ� IOXRU�
DQG� 0'3%�,QWHUQDWLRQDO� 'HQWDO� -RXUQDO�9RO� ���,VVXH� VXSOO� 6�� ������
������������������,) ������ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�Ʃǘ�����

���

ƹǚǖǰǈǕǖǊǙǒǈ� ƪ�� ƷǖǗǖǊǙǒǈ�ƴ�� ƴǛǘǈǚǖǊǙǒǈ� ư� ƸǈǌǖǰǒǖǊǈ�ƵǐǒǖǓǖǊǙǒǈ� ƪ��
ƲǈǗǛǠǍǊǙǒǈ�Ʃ��ƨǚǈǕǈǙǖǊǙǒǈ�ƹǚǖǰǈǕǖǊǙǒǈ�ƨ��ƯǈǉǖǒǖǊǈ�ƩǐǓǉǐǓǖǊǈ�ƭ��
ƺǖǠǍǙǒǈ�ƹǗǈǙǖǊǈ�Ƶ��ưǕ�Ǌǐǚǘǖ�ƹƭƴ � ǈǕǈǓǐǏǈ�Ǖǈ�ǗǛǓǗǈǓǕǈǚǈ� ǏǈǠǚǐǚǈ�
Ǘǖǌ� ǒǖǔǗǖǏǐǚǕǈ� ǘǍǙǚǈǊǘǈǞǐǰǈ�� ��� ƲǖǕǋǘǍǙ� Ǖǈ� ǙǚǖǔǈǚǖǓǖǏǐǚǍ� Ǖǈ�

���

ƸǈǌǖǰǒǖǊǈ�ƵǐǒǖǓǖǊǙǒǈ� ƪ�� ƷǖǗǖǊǙǒǈ� ƴ�� ƴǐǕǖǊǙǒǈ� ƨ�� ƧǐǗǛǕǖǊǈ� Ʃ��
ƺǖǠǍǙǒǈ�ƹǗǈǙǖǊǈ� Ƶ�� ƹǚǖǰǈǕǖǊǙǒǈ�ƨǚǈǕǈǙǖǊǙǒǈ� ƨ� ƹǚǖǰǈǕǖǊǙǒǈ� ƪ��
ƴǛǘǈǚǖǊǙǒǈ� ư�� ƨǓǍǒǙǖǊǈ� Ʒ�� ƵǐǒǖǓǖǊǙǒǐ� Ʃ�� ƽǘǖǕǐǟǍǕ� ǌǍǙǒǊǈǔǈǚǐǊǍǕ�
ǋǐǕǋǐǊǐǚ � ǗǘǐǒǈǏ�Ǖǈ�ǙǓǛǟǈǰ�����ƲǖǕǋǘǍǙ�Ǖǈ�ǙǚǖǔǈǚǖǓǖǏǐǚǍ�ǖǌ�ƴǈǒǍǌǖǕǐǰǈ�
Ǚǖ�ǔǍǫǛǕǈǘǖǌǕǖ�ǛǟǍǙǚǊǖ��ƶǝǘǐǌ �� ������� ƲǕǐǋǈ�Ǖǈ�ǈǗǙǚǘǈǒǚǐ ƺǘǛǌǖǚ�

���



ϯϬϮ

$QHWD� $WDQDVRYVND� 6WRMDQRYVND�� 0LUMDQD� 3RSRYVND�� ,OLMDQD�
0XUDWRYVND�� $ULMDQ� 'DFL�� 6LOYDQD� *HRUJLHYD�� $QD� 0LQRYVND� 2UDO� DQG�
SHULRGRQWDO� VWDWXV� LQ�SDWLHQW�ZLWK� W\SH���GLDEHWHV� UHODWHG� WR� WKH�PHWDEROLF�
FRQWURO���WK &RQJUHVV�RI�%DOFDQ�6WRPDWRORJLFDO�6RFLHW\�%DVV��6NRSMH��� ���

���

$QHWD�$WDQDVRYVND�6WRMDQRYVND 7KH�LQIOXHQFH�RI�JHQHWLF�FKDUDFWHULVWLF�
RQ� WKH� ULVN� RI� VXVFHSWLELOLW\� DQG� GHYHORSLQJ� SHULRGRQWDO� GLVHDVH� 9,,�
0DFHGRQLDQ�'HQWDO�&RQJUHVV�ZLWK�,QWHUQDWLRQDO�3DUWLFLSDWLRQ�2KULG�-XQH���

�

3RSRYVND�0��$WDQDVRYVND�6WRMDQRYVND�$��5DGRMNRYD�1LNRORYVND�9�0LWLF�
.��%HOD]HONRVND�$��0LQRYVND�$��7�FHOO�VXESRSXODWLRQV�LQ�OHVLRQV�RI�RUDO�OLFKHQ�
SODQXV� ��WK &RQJUHVV�RI�%DOFDQ�6WRPDWRORJLFDO� 6RFLHW\�%DVV�� 6NRSMH� ������
$SULO�������%RRN�RI�DSVWUDFWV� ,6%1���� ���� ����� ��ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�

���

$QHWD� $WDQDVRYVND� 6WRMDQRYVND�� (OL]DEHWD� *HRUJLHYVND�� 0LKDMOR�
0LOHYVNL�� 6RQMD�0LQGRYD� /DELDO� IUHQHFWRP\� SHUIRUPHG�ZLWK� WZR� GLIIHUHQW�
WHFKQLTXHV�EHQHILWV�DQG�GLVDGYDQWDJHV�,QWHUQDWLRQDO�'HQWDO�-RXUQDO�9ROXPH�
���� LVVXH� VXSSOHPHQW� 6�� 6SHFLDO� LVVXH� $EVWUDFWV� RI� WKH� ���WK )',� $QQXDO�

���

$QHWD�$WDQDVRYVND�6WRMDQRYVND /DELDO� IUHQHFWRP\�ZLWK�1G�<DJ� ODVHU�
DQG� FRQYHQWLRQDO� VXUJHU\�D� FRPSDUDWLYH� VWXG\� �WK &RQIHUHQFH� RI� WKH�
(XURSHDQ�)HGHUDWLRQ�RI�3HULRGRQWRORJ\�-XQH����������/RQGRQ�8.�-RXUQDO�
RI� &OLQLFDO� 3HULRGRQWRORJ\ 6SHFLDO� ,VVXH� $EVWUDFW� RI� (XURSHULR� ���

�

9HUD� 1LNRORYVND�� 9HUD� 6WRMDQRYVND�� ,OLMDQD� 0XUDWRYVND�� 1DWDVD� 7RVHVND�
6SDVRYD�� $QHWD� $WDQDVRYVND� 6WRMDQRYVND� (IIHFW� RI� PHQRSDXVH� RQ�
SHULRGRQWLXP�LQ�ZRPHQ���WK &RQJUHVV�RI�WKH�%DONDQ�6WRPDWRORJLFDO�6RFLHW\�
$SULO� ������ ������ %XFDUHVW�� 5RPDQLD9ROXPH� RI� DSVWUDFWV� 1HZ�

���

$QHWD�$WDQDVRYVND�6WRMDQRYVND� 6DVND�ƺRGRURYVND��0LUMDQD�3RSRYVND��
9HUD� 5DGRMNRYD� 1LNRORYVND�� ,OLMDQD� 0XUDWRYVND� 7KHUDS\� DSSURDFK� LQ�
WUHDWPHQW� RI� FRPELQHG� HQGR�SHULR� OHVLRQ� ��WK &RQJUHVV� RI� WKH� %DONDQ�
6WRPDWRORJLFDO� 6RFLHW\� $SULO� ������ ������ %XFDUHVW�� 5RPDQLD9ROXPH� RI�
DSVWUDFWV�1HZ�LQWHUGLVFLSOLQDU\�DSSURDFKHV�LQ�RUDO�DQG�JHQHUDO�UHKDELOLWDWLRQ�

���

$ULDQ� 'DFL�� 6DVKR� -RYDQRYVNL�� 9HVQD� -XUXNRYVND�6KRWDURYVND�� $QHWD�
$WDQDVRYVND�6WRMDQRYVND (YDOXDWLRQ�RI�ERQG�VWUHQJWK�EHWZHHQ�]LUFRQLD�
SRVW�DQG�FRPSRVLWH�FRUH�EXLOG�XS�LQ�YLWUR�VWXG\���WK &RQJUHVV�RI�WKH�%DONDQ�
6WRPDWRORJLFDO� 6RFLHW\� $SULO� ������ ������ %XFDUHVW�� 5RPDQLD9ROXPH� RI�

���

,OLMDQD� 0XUDWRYVND�� %LOMDQD� .DSXVKHYVND�� $QHWD� $WDQDVRYVND�
6WRMDQRYVND�� 9�� 6WRMDQRYVND�� (� =DERNRYD� %LOELORYVND� ,Q� Ȃ9LWUR�
DQWLEDFWHULDO�HIIHFWV�RI�WZR�GHQWLQH�SULPHUV�FRQWDLQLQJ�IOXRU�ZLWK�RU�ZLWKRXW�
0'%3���WK &RQJUHVV�RI�WKH�%DONDQ�6WRPDWRORJLFDO�6RFLHW\�$SULO�������������
%XFDUHVW��5RPDQLD9ROXPH�RI�DSVWUDFWV�1HZ�LQWHUGLVFLSOLQDU\�DSSURDFKHV�LQ�

���

0LUMDQD�3RSRYVND��$QD�0LQRYVND��$QHWD�$WDQDVRYVND�6WRMDQRYVND��.ULVWLQD�
PLWLF�� 9HUD� 5DGRMNRYD� 1LNRORYVND� 2UDO� FOLQLFDO� ILQGLQJV� DW� SDWLHQW� ZLWK�
G\VSHSWLF� GLIILFXOWLHV� ��WK &RQJUHVV� RI� WKH� %DONDQ� 6WRPDWRORJLFDO� 6RFLHW\�
$SULO� �� ��� ������ %XFDUHVW�� 5RPDQLD9ROXPH� RI� DSVWUDFWV� 1HZ�

���

0LUMDQD� 3RSRYVND�� 6DKPHGLQ� 6DOL� $QHWD� $WDQDVRYVND� 6WRMDQRYVND�� 9HUD�
5DGRMNRYD� 1LNRORYVND�� ,OLMDQD� 0XUDWRYVND� &KORUKH[LGLQH� JOXFRQDWH�
DSSOLFDWLRQ�DQG�LWV�LQIOXHQFH�LQ�SDWLHQWV�ZLWK�SHULRGRQWLWLV���WK &RQJUHVV�RI�
WKH� %DONDQ� 6WRPDWRORJLFDO� 6RFLHW\� $SULO� ������ ������ %XFDUHVW��

���



ϯϬϯ

0LUMDQD�3RSRYVND��0LOFKR�5LVWRYVNL��$QHWD $WDQDVRYVND�6WRMDQRYVND�
/LQGD� =HQGHOL� %HG]HWL�� .ULVWLQD� 0LWLF�� 9HUD� 5DGRMNRYD� 1LNRORYVND�� $QD�
%HOD]HONRYVND�� 6YHWODQD� 6WUH]RYVND� &RQYHQWLRQDO� YHUVXV� ODVVHU� DVVLVWHG�
WKHUDS\� ZLWK� DJJUHVVLYH� SHULRGRQWLWLV� HVHQWDWLRQ� )',� ����� ,VWDQEXO�
,QWHUQDWLRQDO� 'HQWDO� -RXUQDO� ����� 9ROXPH� ��� �,VVXH� 6XSOOHPHQW� V�� ,)

���

,OLMDQD� 0XUDWRYVND�� 0LUMDQD� 3RSRYVND�� $QHWD� $WDQDVRYVND�
6WRMDQRYVND� %LOMDQD� .DSXVKHYVND�� (IND� =DERNRYD� %LOELORYVND�
$QWLEDFWHULDO� RSSRUWXQLWLHV� RI� SULPHU� FRQWDLQLEJ� IOXRU� DQG� 0'%3�
,QWHUQDWLRQDO� GHQWDO� MRXUQDO� 9ROXPH� ��� ,VVXH� VXSSOHPHQW� 6�� � � ����

���

9HUD� 5DGRMNRYD� 1LNRORYVND�� 0LUMDQD� 3RSRYVND�� $QD� 0LQRYVND�� $QHWD�
$WDQDVRYVND� 6WRMDQRYVND �� %UXQR� 1LNRORYVNL� 7KH� HIIHFWV� RI� HVWURJHQ�
KRUPRQHV�RQ�SHULRGRQWDO�KHDOWK�LQ�PHQRSDXVH�,QWHUQDWLRQDO�'HQWDO�-RXUQDO��

���

0LUMDQD� 3RSRYVND�� -DVPLQ� )LGRYVNL��$QHWD�$WDQDVRYVND�6WRMDQRYVND�
,OLMDQD�0XUDWRYVND�� %LOMDQD�5XVHYVND��0DULMD� ,YDQRYVND�1%)� *,1*,9$/�
*(/� LQ� WKH� 7UHDWPHQW� RI� 7UDXPDWLF� /HVLRQ� RI� WKH� 7RQJXH� 7KH� HIIHFWV� RI�
HVWURJHQ� KRUPRQHV� RQ� SHULRGRQWDO� KHDOWK� LQ� PHQRSDXVH� ,QWHUQDWLRQDO�

���

ƭǔǐǓǐǰǈ� ƹǚǍǜǈǕǖǊǙǒǈ�� ưǊǈǕǖǊǙǒǐ� Ʋǐǘǖ�� ƨǕǍǚǈ� ƨǚǈǕǈǙǖǊǙǒǈ�
ƹǚǖǰǈǕǖǊǙǒǈ� ƭǜǒǈ�ƯǈǉǖǒǖǊǈ�ƩǐǓǉǐǓǖǊǈ�,QWHUSUR[LPDO�SODTXH�FRQWURO�LQ�
SDWLHQW� ZLWK� IL[HG� RUWKRGRQWLF� DSSOLDQFHV� ��� WK &RQJUHVV� RI� WKH� %DONDQ�
6WRPDWRORJLFDO� 6RFLHW\ %D66� $SULO� �� ���� ������ %HOJUDGH�� 6HUELD�%RRN� RI�

���

ƨǚǈǕǈǙǖǊǙǒǈ� ƹǚǖǰǈǕǖǊǙǒǈ� ƨ�� ƫǍǖǘǋǐǍǊǙǒǈ� ƭ�� ƺǖǠǍǊǙǒǈ� ƹǗǈǙǖǊǈ� Ƶ��
ƷǖǗǖǊǙǒǈ� ƴ�� ƴǐǓǍǙǒǐ� ƴ�ƶǘǚǖǌǖǕǚǙǒǐ� ǛǙǓǖǊǍǕǈ� ǓǈǉǐǰǈǓǕǈ�
ǜǘǍǕǍǒǚǖǔǐǰǈ� ǐǏǊǍǌǍǕǈ� Ǚǖ� �� ǘǈǏǓǐǟǕǐ� ǚǍǝǕǐǒǐ�ǒǖǕǊǍǞǐǖǕǈǓǕǈ�
ǝǐǘǋǛǘǐǰǈ� ǐ� � ǌǐǖǌǍǕ� ǓǈǙǍǘ� ƲǕǐǋǈ� Ǖǈ� ǈǗǙǚǘǈǒǚǐ�� ��� ƲǖǕǋǘǍǙ� Ǖǈ�

���

ƺǖǠǍǙǒǈ� ƹǗǈǙǖǊǈ� Ƶ�� ƧǐǗǛǕǖǊǈ� Ʃ�� ƷǖǗǖǊǙǒǈ� ƴ�� ƸǈǌǖǰǒǖǊǈ� ƵǐǒǖǓǖǊǙǒǈ� ƪ��
ƨǚǈǕǈǙǖǊǙǒǈ� ƹǚǖǰǈǕǖǊǙǒǈ� ƨ ƲǖǕǚǘǈǊǍǘǏǐ� ǖǒǖǓǛ� ǍǒǙǚǘǈǒǞǐǐǚǍ� Ǌǖ�
ǖǘǚǖǌǖǕǞǐǰǈǚǈ����ƲǖǕǋǘǍǙ�Ǖǈ�ƯǌǘǛǎǍǕǐǍǚǖ Ǖǈ�ǙǗǍǞǐǰǈǓǐǙǚǐ�Ǘǖ�ǖǘǚǖǌǖǕǞǐǰǈ�Ǘǘǐ�
ƴƹƬ�Ǚǖ�ǔǍǫǛǕǈǘǖǌǕǖ�ǛǟǍǙǚǊǖ�������ǔǈǰ������� ƶǝǘǐǌ� ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�
ƩǐǓǚǍǕ�ǉǘ�����

���

$QHWD�$WDQDVRYVND�6WRMDQRYVND 6\VWHPLF�DQG�SHULRGRQWDO�GLVHDVH�7ZR�
ZD\�UHODWLRQVKLS��GLDJQRVLV�DQG�WKHUDS\�SURWRFROV��Ȃ���WK�&RQJUHVV�RI� WKH�
%DOFDQ�6WRPDWRORJLFDO�6RFLHW\�%D66�$SULO��������%HOJUDGH��6HUELD��%RRN�RI�

�

.ULVWLQD�0LWLF��0LUMDQD�3RSRYVND��$QHWD�$WDQDVRYVND�6WRMDQRYVND��$QD�
%HOD]HONRYVND��(PLONLMD�%DMUDNWDURYD�&ROODJHQ�SURGXFWLRQ�DW�SDWLHQWV�ZLWK�
FLFORVSRULQH� WKHUDS\� ��� WK�&RQJUHVV�RI� WKH�%DOFDQ�6WRPDWRORJLFDO�6RFLHW\�
%D66�$SULO��� ����%HOJUDGH��6HUELD��%RRN�RI�DEVWUDFWV

���

9HUD� 5DGRMNRYD� 1LNRORYVND�� %LOMDQD� ']LSXQRYD�� $QHWD� $WDQDVRYVND�
6WRMDQRYVND� 3DYOLQD� $OHNVRYD�� 2OJD� .RNRFHYD� ,YDQRYVND� 5ROH� RI�
FRPSRQHQWV�RI�WKH�H[WUD�FHOOXODU�PDWUL[�LQ�SHULRGRQWDO�WLVVXH�UHJHQHUDWLRQ����
WK�&RQJUHVV�RI�WKH�%DOFDQ�6WRPDWRORJLFDO�6RFLHW\�%D66�$SULO��������%HOJUDGH��
6HUELD��%RRN�RI�DEVWUDFWV ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ�����

���

$QHWD� $WDQDVRYVND� 6WRMDQRYVND�� 0LUMDQD� 3RSRYVND�� ,OLMDQD�
0XUDWRYVND�� 9HUD� 5DGRMNRYD� 1LNRORYVND�� .ULVWLQD� 0LWLF� � (YDOXDWLRQ� RI�
WUHDWPHQW� � LQ� D� PRGHUDWH� SHULRGRQWDO� GLVHDVH�&RQVHUYDWLYH� 96�� 6XUJLFDO�
0RGLILHG�:LGPDQ�IODS����WK�&RQJUHVV�RI�WKH�%DOFDQ�6WRPDWRORJLFDO�6RFLHW\�
%D66�$SULO��� ����%HOJUDGH��6HUELD��%RRN�RI�DEVWUDFWV ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�

���

0LUMDQD� 3RSRYVND�� 9HUD� 5DGRMNRYD� 1LNRORYVND�� $QHWD� $WDQDVRYVND�
6WRMDQRYVND��%LOMDQD�.DSXVKHYVND��6SLUR�6SDVRYVNL�7LVVXH�KXPRUDO�LPPXQH�
UHVSRQVH�LQ�SDWLHQW�ZLWK�MXYHQLOH�DQG�UDSLGO\�SURJUHVVLYH�SHULRGRQWLWLV����WK�
&RQJUHVV�RI�WKH�%DOFDQ�6WRPDWRORJLFDO�6RFLHW\ %D66�$SULO��� ����%HOJUDGH��

���



ϯϬϰ

ƺǘǛǌ� Ǚǖ� ǖǘǐǋǐǕǈǓǕǐ� ǕǈǛǟǕǐ�ǙǚǘǛǟǕǐ ǘǍǏǛǓǚǈǚǐ� ǖǉǰǈǊǍǕ� Ǌǖ�
ǏǉǖǘǕǐǒ�Ǖǈ�ǚǘǛǌǖǊǐ�ǖǌ�ǕǈǛǟǍǕ�ǙǚǘǛǟǍǕ�Ǚǖǉǐǘ�Ǚǖ�ǔǍǫǛǕǈǘǖǌǍǕ�
ǛǘǍǌǛǊǈǟǒǐ�ǖǌǉǖǘ ����5DGRMNRYD�1LNRORYVND�9��1LNRORYVNL�%��']LSXQRYD�
%��3DQGLORYD�0��$WDQDVRYVND�6WRMDQRYVND�$��.RNRFKHYD�2�7HVWRVWHURQH�DQG�
JLQJLYDO�KHDOWK�LQ�\RXQJ�SXEHUW\�ER\V���WK &RQJUHVV�RI�%DONDQ�6WRPDWRORJLFDO�

���

$QHWD�$WDQDVRYVND�6WRMDQRYVND��(PLOLMD��6WHIDQRYVND��1DWDVD�7RVHVND��
9HUD�6WRMDQRYVND��$ULDQ�'DFL�7KHUDSHXWLF�HIIHFWV�RI�SURDIWRO�LQ�WUHDWPHQW�RI�
VWRPDWLWLV� DSKWRVD� UHFXUHQV� ��� WK� &RQJUHVV� RI� WKH� %DOFDQ� 6WRPDWRORJLFDO�
6RFLHW\ %D66�$SULO�������� ����%HOJUDGH��6HUELD��%RRN�RI�DEVWUDFWV ƺǘǛǌǖǚ�Ǎ�

���

,OLMDQD�0XUDWRYVND��$QHWD�$WDQDVRYVND�6WRMDQRYVND��0DULMD�3HHYD�3HWUHYVND��
,YRQD� �.RYDFHYVND��9HUD�6WRMDQRYVND�2UDO�KHDOWK�VWDWXV�XQ�W\SH���GLDEHWLF�
DGROHVFHQWV� ��� WK� &RQJUHVV� RI� WKH� %DOFDQ� 6WRPDWRORJLFDO� 6RFLHW\�%D66�
$SULO��������� ����%HOJUDGH��6HUELD��%RRN�RI�DEVWUDFWV ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�

���

1DWDVD� 7RVHYVND�6SDVRYD�� %LOMDQD� ']LSXQRYD�� /MXED� 6LPMDQRYVND�� $QHWD�
$WDQDVRYVND�6WRMDQRYVND��.DWHULQD�7RVHYVND�7UDMNRYVND�7KH�VKDSH�DQG�VL]H�
RI� VHOOD� WXUFLFD� LQ� RUWKRGRQWLF� SDWLHQWV� ��� WK� &RQJUHVV� RI WKH� %DOFDQ�
6WRPDWRORJLFDO� 6RFLHW\�%D66� $SULO������������� %HOJUDGH�� 6HUELD�� %RRN� RI�
DEVWUDFWV ƺǘǛǌǖǚ�Ǎ�ǘǍǞǍǕǏǐǘǈǕ�Ǌǖ�ƩǐǓǚǍǕ�ǉǘ������

���

�� ƺǘǛǌ� Ǚǖ� ǖǘǐǋǐǕǈǓǕǐ� ǕǈǛǟǕǐ� ǘǍǏǛǓǚǈǚǐ� ǖǉǰǈǊǍǕ� Ǌǖ� ǙǚǘǛǟǕǖ�
ǗǖǗǛǓǈǘǕǖ�ǙǗǐǙǈǕǐǍ�Ǚǖ�ǔǍǫǛǕǈǘǖǌǍǕ�ǛǘǍǌǛǊǈǟǒǐ�ǖǌǉǖǘ

ƴǛǘǈǚǖǊǙǒǈ�ư��ƷǖǗǖǊǙǒǈ�ƴ�� ƨǚǈǕǈǙǖǊǙǒǈ� ƹǚǖǰǈǕǖǊǙǒǈ� ƨ�� ƬǐǰǈǉǍǚǍǙ� � ǐ�
ǖǘǈǓǕǖ�ǏǌǘǈǊǰǍ�ǒǈǰ�ǔǓǈǌǐ�ǗǈǞǐǍǕǚǐ�9R[�'HQWDULL� ǋǖǌ� �� ǉǘ� �� ǌǍǒǍǔǊǘǐ
�����

���

ƨǕǍǚǈ�ƨǚǈǕǈǙǖǊǙǒǈ�ƹǚǖǰǈǕǖǊǙǒǈ�ƻǗǖǚǘǍǉǈ�Ǖǈ�ǗǍǘǐǖǙǒǖǗ�Ǌǖ�ǚǘǍǚǔǈǕǖǚ�Ǖǈ�
ǗǈǘǖǌǖǕǚǈǓǕǈǚǈ�ǉǖǓǍǙǚ��9R[�'HQWDULL� ǋǖǌ �� ǉǘ� �� ǌǍǒǍǔǊǘǐ ����

�

ư��ƴǛǘǈǚǖǊǙǒǈ��ƴ��ƷǖǗǖǊǙǒǈ��ƨ��ƨǚǈǕǈǙǖǊǙǒǈ�ƹǚǖǰǈǕǖǊǙǒǈ� ƹǖǙǚǖǰǉǐ�ǒǖǐ�
ǗǘǍǌǐǏǊǐǒǛǊǈǈǚ� ǗǘǍǒǛǔǍǘǕǖ� ǒǘǊǈǘǍǲǍ� ǊǈǎǕǐ� Ǐǈ� ǙǚǖǔǈǚǖǓǖǠǒǈǚǈ�
Ǘǘǈǒǚǐǒǈ� ƪǖǒǙ�ƬǍǕǚǈǘǐǐ��ǌǍǒǍǔǊǘǐ�������

���

�� ƷǓǍǕǈǘǕǐ� ǗǘǍǌǈǊǈǲǈ Ǖǈ� ǕǈǛǟǍǕ�� ǙǚǘǛǟǍǕ� Ǚǖǉǐǘ� Ǚǖ�
ǔǍǫǛǕǈǘǖǌǕǖ�ǛǟǍǙǚǊǖ�

��� WK&RQJUHVV� RI� WKH� %DONDQ� 6WRPDWRORJLFDO� 6RFLHW\�%D66� $SULO� ������� ������
%HOJUDGH��6HUELD�$QHWD�$WDQDVRYVND�6WRMDQRYVND�6LVWHPLF�DQG�SHULRGRQWDO�GLVHDVH�
WZR�ZD\�UHODWLRQVKHDS��GLDJQRVLV�DQG�WKHUDS\�SURWRFROV��LQYLWHG�OHFWXUHU

�

�WK 0DFHGRQLDQ�'HQWDO�&RQJUHVV�ZLWK�LQWHUQDWLRQDO�SDUWLFLSDWLRQ�������-XQH�������
2KULG� 0DFHGRQLD� $QHWD$WDQDVRYVND6WRMDQRYVND7KH� LQIOXHQFH� RI� JHQHWLF�
FKDUDFWHULVWLF�RQ�WKH�ULVN�RI�VXVFHSWLELOLW\�DQG�GHYHORSLQJ�SHULRGRQWDO�GLVHDVH

�

��WKWK&RQJUHVV� RI� WKH� %DONDQ� 6WRPDWRORJLFDO� 6RFLHW\�%D66� ������ $SULO� ������
6NRSMH�0DFHGRQLD
$QHWD$WDQDVRYVND6WRMDQRYVND7KH�XVH�RI�V\VWHPLF�DQELRWLFV�LQ�WUHDWPHQW�RI
SHULRGRQWDO�GLVHDVH��LQYLWHG�OHFWXUHU

�

ɋɢɦɩɨɡɢɭɦ� ɫɨ� ɦɟɼɭɧɚɪɨɞɧɨ� ɭɱɟɫɬɜɨ� ³Ɉɪɚɥɧɢ� ɦɚɧɢɮɟɫɬɚɰɢɢ� ɧɚ� ɫɢɫɬɟɦɫɤɢ�
ɛɨɥɟɫɬɢ ´�� ɋɬɨɦɚɬɨɥɨɲɤɨ� ɡɞɪɭɠɟɧɢɟ� ɧɚ� Ɇɚɤɟɞɨɧɢʁɚ�� ���������� Ʉɭɦɚɧɨɜɨ�
Ⱥɧɟɬɚ�Ⱥɬɚɧɚɫɨɜɫɤɚ�ɋɬɨʁɚɧɨɜɫɤɚ� ɋɢɫɬɟɦɫɤɢɬɟ ɡɚɛɨɥɭɜɚʃɚ�ɢ�ɩɚɪɨɞɨɧɬɚɥɧɚɬɚ�
ɛɨɥɟɫɬ�ɞɜɨɧɚɫɨɱɧɚ�ɡɚɟɦɧɚ�
ɩɨɜɪɡɚɧɨɫɬ��ɞɢʁɚɝɧɨɫɬɢɤɚ�ɢ�ɬɟɪɚɩɢɫɤɢ�ɩɪɨɬɨɤɨɥɢ�� ɩɨɤɚɧɟɬ�ɩɪɟɞɚɜɚɱ

�



ϯϬϱ

���WL� 0HJMXQDURGQL.RQJUHV1RYLK7HKQRORJLMD� X� 6WRPDWRORJLML� .�� 6DUDMHYR�� +RWHO�
+ROLGD\�������2NWREDU������6DYUHPHQLNRQFHSWLUHJHQHUDWLYQHSDURGRQWDOQHKLUXUJLMH�
ɩɨɤɚɧɟɬ�ɩɪɟɞɚɜɚɱ

�

�WK (XUDVLDQ�&RQJUHVV�RI�+HDOWK�6FLHQFHV�6HSWHPEHU����������RKULG�0DFHGRQLD�
7HHQDJH�REHVLW\�DV�ULVN�IDFWRUV�IRU�RUDO�KHDOWK��ɩɨɤɚɧɟɬ�ɩɪɟɞɚɜɚɱ

�

ɋɢɦɩɨɡɢɭɦ� ɫɨ� ɦɟɼɭɧɚɪɨɞɧɨ� ɭɱɟɫɬɜɨ� ��Ⱦɜɨɧɚɫɨɱɧɚ� ɪɟɥɚɰɢʁɚ� ɩɨɦɟɼɭ�
ɫɢɫɬɟɦɫɤɨɬɨ�ɢ�ɨɪɚɥɧɨɬɨ�ɡɞɪɚɜʁɟ´��ɆɋȾ�Ɂɞɪɭɠɟɧɢɟ�ɧɚ�ɫɩɟɰɢʁɚɥɢɫɬɢ�ɩɨ�ɛɨɥɟɫɬɢ�
ɧɚ� ɭɫɬɚɬɚ� ɢ� ɩɚɪɨɞɨɧɬɨɬ� ɋɤɨɩʁɟ� ������������Ⱥɧɟɬɚ� Ⱥɬɚɧɚɫɨɜɫɤɚ� ɋɬɨʁɚɧɨɜɫɤɚ�
��ȼɥɢʁɚɧɢɟɬɨ�ɧɚ�ɩɚɪɨɞɨɧɬɚɥɧɚɬɚ�ɛɨɥɟɫɬ�ɜɪɡ�ɞɢʁɚɛɟɬɨɬ�ɢ�ɩɪɟɞɜɪɟɦɟɧɢɬɟ�ɪɚɼɚʃɚ
� ɞɢʁɚɝɧɨɫɬɢɤɚ�ɢ�ɬɟɪɚɩɢɫɤɢ�ɩɪɨɬɨɤɨɥɢ´�ɩɨɤɚɧɟɬ�ɩɪɟɞɚɜɚɱ

�

ɋɢɦɩɨɡɢɭɦ� ɫɨ� ɦɟɼɭɧɚɪɨɞɧɨ� ɭɱɟɫɬɜɨ�� ��Ɂɞɪɚɜɚ� ɭɫɬɚ� ɡɚ� ɩɨɞɨɛɚɪ� ɠɢɜɨɬ´�
Ɇɚɤɟɞɨɧɫɤɨ� ɫɬɨɦɚɬɨɥɨɲɤɨ� ɞɪɭɲɬɜɨ�� ���������� ɋɤɨɩʁɟ� Ⱥɧɟɬɚ� Ⱥɬɚɧɚɫɨɜɫɤɚ�
ɋɬɨʁɚɧɨɜɫɤɚ�� �� ɋɨɜɪɟɦɟɧ� ɩɪɢɫɬɚɩ� ɜɨ� ɢɞɟɧɬɢɮɢɤɚɰɢʁɚɬɚ� ɢ� ɜɥɢʁɚɧɢɟɬɨ� ɜɪɡ�
ɩɚɪɨɞɨɧɬɚɥɧɚɬɚ�ɢɧɮɟɤɰɢʁɚ´�ɩɨɤɚɧɟɬ�ɩɪɟɞɚɜɚɱ

�

ɋɟɦɢɧɚɪ� ɫɨ� ɦɟɼɭɧɚɪɨɞɧɨ� ɭɱɟɫɬɜɨ�� ��ɋɨɜɪɟɦɟɧɢ� ɯɢɪɭɪɲɤɢ� ɤɨɧɰɟɩɬɢ� ɜɨ�
ɫɬɨɦɚɬɨɥɨɝɢʁɚɬɚ´�� ��������� ɋɤɨɩʁɟ� Ⱥɧɟɬɚ� Ⱥɬɚɧɚɫɨɜɫɤɚ� ɋɬɨʁɚɧɨɜɫɤɚ�
��ȿɬɢɨɥɨɝɢʁɚ�ɢ�ɦɭɤɨɝɢɧɝɢɜɚɥɟɧ�ɯɢɪɭɪɲɤɢ�ɩɪɢɫɬɚɩ�ɜɨ�ɬɪɟɬɦɚɧɨɬ�ɧɚ�ɝɢɧɝɢɜɚɥɧɢɬɟ�
ɪɟɰɟɫɢɢ´ ɩɨɤɚɧɟɬ�ɩɪɟɞɚɜɚɱ

�

ɋɬɨɦɚɬɨɥɨɲɤɚ� ɤɨɦɨɪɚ� � ɧɚ� Ɇɚɤɟɞɨɧɢʁɚ� ȾȾȾɆɆ� ��ɋɨɜɪɟɦɟɧɢ� ɫɬɨɦɚɬɨɥɨɲɤɢ�
ɩɪɨɰɟɞɭɪɢ´�� ���������� ɝɨɞ�� Ʉɭɦɚɧɨɜɨ� Ⱥɧɟɬɚ� Ⱥɬɚɧɚɫɨɜɫɤɚ� ɋɬɨɤɚɧɨɜɫɤɚ��
��Ɋɟɝɟɧɟɪɚɬɢɜɧɢ�ɦɟɬɨɞɢ�ɜɨ�ɬɟɪɚɩɢʁɚ�ɧɚ�ɢɧɮɪɚɤɨɫɤɟɧɢ�ɩɚɪɨɞɨɧɬɚɥɧɢ�ɞɟɮɟɤɬɢ´�
ɯɢɪɭɪɲɤɢ�ɬɟɯɧɢɤɢ�ɢ�ɛɢɨɦɚɬɟɪɢʁɚ� ɩɪɟɞɚɜɚɱ�ɩɨ�ɩɨɜɢɤ

�

ƸǍǒǛǘǍǕǚǍǕ� ǈǜǚǖǏǍǕ� Ǚǚǖǔǈǚǐǚ�ǙǖǊǘǍǔǍǕǐ� ǒǖǕǞǍǗǚǐ� Ǖǈ� ǚǘǍǚǔǈǕ�
ǗǓǍǕǈǘǕǖ�ǗǘǍǌǈǊǈǲǍ� ǗǖǒǈǕǍǚ� ǗǘǍǌǈǊǈǟ� ƹǚǘǛǟǕǖǍǌǛǒǈǚǐǊǍǕ� ǙǖǙǚǈǕǖǒ�
Ǖǈ�ƯǌǘǛǎǍǕǐǚǖ Ǖǈ�ǌǍǘǔǈǚǖǊǍǕǍǘǖǓǖǏǐ�Ǖǈ�ƴǈǒǍǌǖǕǐǰǈ�Ǖǈ�ǚǍǔǈ�� ��ƨǒǕǐ��
ǘǖǏǈǞǍǈ�ǐ�ǘǍǒǛǘǍǕǚǍǕ�ǈǜǚǖǏǍǕ�Ǚǚǖǔǈǚǐǚ͕͟ ƶǝǘǐǌ� ���������

�

ƹǍǔǐǕǈǘ� ȊƵǖǊǐ� ǐ� ǙǖǊǘǍǔǍǕǐ� ǗǘǈǊǞǐ� Ǌǖ� ǌǍǕǚǈǓǕǈǚǈ� ǔǍǌǐǞǐǕǈȋ� Ǚǖ�
ǔǍǫǛǕǈǘǖǌǕǖ� ǛǟǍǙǚǊǖ� ƹǒǖǗǰǍ� ����������� ƨǕǍǚǈ� ƨǚǈǕǈǙǖǊǙǒǈ�
ƹǚǖǰǈǕǖǊǙǒǈ�� �� ƹǖǊǘǍǔǍǕǐ�ǒǖǕǞǍǗǚǐ�Ǌǖ�ǘǍǋǍǕǍǘǈǚǐǊǕǈǚǈ�ǗǈǘǖǌǖǕǚǈǓǕǈ�
ǝǐǘǛǘǋǐǰǈ͟� ǗǖǒǈǕǍǚ�ǗǘǍǌǈǊǈǟ

�

��� ƹǍǒǞǐǙǒǐ�ǗǘǍǌǈǊǈǲǈ Ǖǈ�ǕǈǛǟǍǕ�ǙǚǘǛǟǍǕ�Ǚǖǉǐǘ�Ǚǖ�ǔǍǫǛǕǈǘǖǌǕǖ�
ǐǙǒǛǙǚǊǖ

���WK )',�$QQXDO�:RUOG�'HQWDO�&RQJUHVV��6HSWHPEHU�������3R]QHQ��3RODQG/DELDO�
IUHQHFWRP\� SHUIRUPHG� ZLWK� WZR� GLIIHUHQW� WHFKQLTXHV�EHQHILWV� DQG� GLVDGYDQWLJHV�
$QHWD� $WDQDVRYVND� 6WRMDQRYVND�� (OL]DEHWD� *HRUJLHYVND�� 0LKDMOR� 0LOHYVNL�� 6RQMD�
0LQGRYD�±RUDO SUHVHQWDWLRQ

�

���VW )',� $QQXDO� :RUOG� 'HQWDO� &RQJUHVV�� ������ $XJXVW� ������ ,VWDQEXO�� 7XUNH\�
$QHWD� $WDQDVRYVND� 6WRMDQRYVND� $QDO\VLV� RI� ,/²���� DQG� QW� ���� JHQH�
SRO\PRUSKLVPV�LQ�UHODWLRQ�WR�FKURQLF�SHULRGRQWLWLV�LQ�0DFHGRQLDQV� RUDO�SUHVHQWDWLRQ

�

��WKWK&RQJUHVV�RI�WKH�%DONDQ�6WRPDWRORJLFDO�6RFLHW\�%D66�������$SULO�������
6NRSMH�0DFHGRQLD
$QHWD�$WDQDVRYVND�6WRMDQRYVND��2UDO�DQG�SHULRGRQWDO�VWDWXV�LQ�SDWLHQW�ZLWK�W\SH���
GLDEHWHV�UHODWHG�WR�WKH�PHWDEROLF�FRQWURO��RUDO�SUHVHQWDWLRQ

�

ƻǟǍǙǚǊǖ�Ǖǈ�ǕǈǛǟǍǕ�ǙǚǘǛǟǍǕ�Ǚǖǉǐǘ�Ǚǖ�ǘǍǜǍǘǈǚ

�WK &RQIHUHQFH�RI�WKH�(XURSHDQ�IHGHUDWLRQ�RI�SHULRGRQWRORJ\�����-XQH�������
/RQGRQ��8./DELDO�IUHQHFWRP\�ZLWK�1G�<$*�ODVHU�DQG�FRQYHQWLRQDO�VXUJHU\�D�
FRPSDUDWLYH�VWXG\��$��$WDQDVRYVND6WRMDQRYVND��0�3RSRYVND���0XUDWRYVND,�SRVWHU�
SUHVHQWDWLRQ

�



ϯϬϲ

�� WK&RQJUHVV�RI�WKH�%DONDQ�6WRPDWRORJLFDO�6RFLHW\�%D66�$SULO��������������
%HOJUDGH�6HUELD�$QHWD�$WDQDVRYVND�6WRMDQRYVND�(YDOXDWLRQ�RI�WUHDWPHQW�LQ�
PRGHUDWH�SHULRGRQWDO�GLVHDVH�FRQVHUYDWLYHYV�VXUJLFDO�0RGLILHG�:LGPDQ�)ODS�
SRVWHU�SUHVHQWDWLRQ�����[�

�

���WK�&RQJUHVV�RI�WKH�%DOFDQ�6WRPDWRORJLFDO�6RFLHW\�%D66�$SULO��������
%HOJUDGH��6HUELD$QHWD�$WDQDVRYVND�6WRMDQRYVND��(PLOLMD��6WHIDQRYVND��
1DWDVD�7RVHVND��9HUD�6WRMDQRYVND��$ULDQ�'DFL�7KHUDSHXWLF�HIIHFWV�RI�
SURDIWRO�LQ�WUHDWPHQW�RI�VWRPDWLWLV�DSKWRVD�UHFXUHQV�

�

��WKWK&RQJUHVV�RI�WKH�%DONDQ�6WRPDWRORJLFDO�6RFLHW\�%D66�������$SULO�������
6NRSMH�0DFHGRQLD�[��

�

��� ƲǖǕǋǘǍǙ� Ǖǈ� ƯǌǘǛǎǍǕǐǍǚǖ Ǖǈ� ǙǗǍǞǐǰǈǓǐǙǚǐ� Ǘǖ� ǖǘǚǖǌǖǕǞǐǰǈ� Ǘǘǐ� ƴƹƬ� Ǚǖ�
ǔǍǫǛǕǈǘǖǌǕǖ�ǛǟǍǙǚǊǖ� ������ǔǈǰ������� ƶǝǘǐǌ [�

�

���)',�����������������;� �

��WK &RQJUHVV�RI�WKH�%DONDQ�6WRPDWRORJLFDO�6RFLHW\�$SULO�������������
%XFDUHVW��5RPDQLD;�

�

ƪǒǛǗǕǖ ������

ƹƺƸƻƿƵƶ�ƨƷƳưƲƨƺưƪƵƨ�ƬƭƠƵƶƹƺ�

ƸǍǌ��
ǉǘǖǰ

ƵǈǏǐǊ�Ǖǈ�ǈǒǚǐǊǕǖǙǚǈ
ƷǖǍǕǐ

�� ƻǟǍǙǚǊǖ�Ǌǖ�ǗǘǖǔǖǚǐǊǕǐ�ǈǒǚǐǊǕǖǙǚǐ�Ǖǈ�ǜǈǒǛǓǚǍǚǖǚ

Ƶǈǋǘǈǌǈ�Ǐǈ�ǕǈǛǟǕǐ�ǗǖǙǚǐǋǕǛǊǈǲǈ�ǖǌ�ǙǚǘǛǒǖǊǈ�ǖǘǋǈǕǐǏǈǞǐǰǈ�

Ȼɥɚɝɨɞɚɪɧɢɰɚ�ɡɚ�ɩɨɫɟɛɧɢ�ɡɚɫɥɭɝɢ�ɜɨ�ɪɚɡɜɨʁɨɬ�ɢ�ɭɧɚɩɪɟɞɭɜɚʃɟɬɨ�ɧɚ�ɆɋȾ�
ɨɞ�Ɇɚɤɟɞɨɧɫɤɨ�ɫɬɨɦɚɬɨɥɨɲɤɨ�ɞɪɭɲɬɜɨ�ɩɨ�ɩɨɜɨɞ����ɝɨɞɢɧɢ�ɨɞ�
ɨɫɚɦɨɫɬɨʁɭɜɚʃɟ

�

Ȼɥɚɝɨɞɚɪɧɢɰɚ�ɨɞ�Ɇɚɤɟɞɨɧɫɤɨ�ɫɬɨɦɚɬɨɥɨɲɤɨ�ɞɪɭɲɬɜɨ�ɡɚ�ɚɤɬɢɜɧɚ�
ɩɚɪɬɢɰɢɩɚɰɢʁɚ�ɜɨ�ɪɟɚɥɢɡɚɰɢʁɚ�ɧɚ�Ʉɨɧɝɪɟɫɨɬ�ɧɚ�ɫɬɨɦɚɬɨɥɨɡɢɬɟ��ʁɭɧɢ� �����
ɝɨɞɢɧɚ

�

Ȼɥɚɝɨɞɚɪɧɢɰɚ�ɡɚ�ȼɢɫɨɤɨ�ɡɧɚɱɚɟɧ�ɧɚɭɱɟɧ�ɩɪɢɞɨɧɟɫ�ɧɚ���WKWK&RQJUHVV�RI�WKH�
%DONDQ�6WRPDWRORJLFDO�6RFLHW\�%D66�������$SULO�������6NRSMH�0DFHGRQLD

�

ƬǍǰǕǖǙǚǐ�ǖǌ�ǗǖǠǐǘǖǒ�ǖǌ�ǐǕǚǍǘǍǙ

�� ƭǒǙǗǍǘǚǙǒǐ� ǈǒǚǐǊǕǖǙǚǐ�� ǍǊǈǓǛǈǞǐǰǈ�� ǙǚǘǛǟǕǈ� ǘǍǊǐǏǐǰǈ��
ǙǛǗǍǘǊǐǏǐǰǈ



ϯϬϳ

ƷǘǍǚǙǍǌǈǊǈǟ� Ǚǖ� ǛǙǕǈ� ǐ� ǗǖǙǚǍǘ� ǙǍǙǐǰǈ� Ǖǈ� ƲǖǕǋǘǍǙ� Ǖǈ� Ʃǈƹƹ��
ƹǒǖǗǰǍ�����[�

ƷǘǍǚǙǍǌǈǊǈǟ�Ǚǖ�ǛǙǕǈ�ǙǍǙǐǰǈ�Ǖǈ�ƲǖǕǋǘǍǙ�Ǖǈ�ƩǈǙǙ��%HOJUDGH�����

ƷǘǍǚǙǍǌǈǊǈǟ�Ǖǈ�ǛǙǕǈ�ǙǍǙǐǰǈ�Ǖǈ��� ƲǖǕǋǘǍǙ�����ƲǖǕǋǘǍǙ�Ǖǈ�ƯǌǘǛǎǍǕǐǍǚǖ
Ǖǈ�ǙǗǍǞǐǰǈǓǐǙǚǐ�Ǘǖ�ǖǘǚǖǌǖǕǞǐǰǈ�Ǘǘǐ�ƴƹƬ Ǚǖ�ǔǍǫǛǕǈǘǖǌǕǖ�ǛǟǍǙǚǊǖ� ���
���ǔǈǰ� ����� ƶǝǘǐǌ

��

�� ƿǓǍǕ� Ǖǈ� ǖǘǋǈǕǐǏǈǞǐǖǕǍǕ� ǐǓǐ� ǗǘǖǋǘǈǔǙǒǐ� ǖǌǉǖǘ� Ǖǈ�
ǔǍǫǛǕǈǘǖǌǍǕ�ǕǈǛǟǍǕ�ǙǚǘǛǟǍǕ�Ǚǖǉǐǘ

ɑɥɟɧ�ɧɚ�ɇɚɭɱɟɧ�ɨɞɛɨɪ�ɧɚ����WK�%DVV�&RQJUHVV�6NRSMH����� �

ɑɥɟɧ�ɧɚ�ɇɚɭɱɟɧ�ɨɞɛɨɪ�ɧɚ��WK 0DFHGRQLDQ�'HQWDO�&RQJUHVV�ZLWK�LQWHUQDWLRQDO�
SDUWLFLSDWLRQ�������-XQH�������2KULG�0DFHGRQLD

�

Ɇɨɞɟɪɚɬɨɪ�ɧɚ�ɭɫɧɚ ɢ�ɩɨɫɬɟɪɫɤɚ ɩɪɟɡɟɧɬɚɰɢʁɚ�ɧɚ����WK�%DVV�&RQJUHVV�6NRSMH�
����

�

Ɇɨɞɟɪɚɬɨɪ�ɧɚ�ɭɫɧɚ�ɩɪɟɡɟɧɬɚɰɢʁɚ�ɧɚ��WK 0DFHGRQLDQ�'HQWDO�&RQJUHVV�ZLWK�
LQWHUQDWLRQDO�SDUWLFLSDWLRQ�������-XQH�������2KULG�0DFHGRQLD

�

Ɇɨɞɟɪɚɬɨɪ�ɧɚ��WK (XUDVLDQ�&RQJUHVV�RI�+HDOWK�6FLHQFHV�6HSWHPEHU����������
ɈKULG�0DFHGRQLD

�

ɑɥɟɧ�ɧɚ�ɭɪɟɞɭɜɚɱɤɢ�ɨɞɛɨɪ�ɧɚ�ɦɟɼɭɧɚɪɨɞɧɨ�ɧɚɭɱɧɨ�ɫɩɢɫɚɧɢɟ

ɑɥɟɧ�ɧɚ�ɍɪɟɞɭɜɚɱɤɢ�ɨɞɛɨɪ�ɧɚ�Ɇɚɤɟɞɨɧɫɤɢ�ɫɬɨɦɚɬɨɥɨɲɤɢ�ɩɪɟɝɥɟɞ �

ɑɥɟɧ�ɧɚ�(GLWRULDO�ERDUG�QD�20-06 �

ƹǚǛǌǐǙǒǐ�ǗǘǍǙǚǖǰ�Ǌǖ�ǙǚǘǈǕǙǚǊǖ

ɍɱɟɫɧɢɤ�ɜɨ�ɂɧɬɟɪɧɚɰɢɨɧɚɥɧɚ�ɩɪɨɝɪɚɦɚ�ɡɚ�ɪɚɡɦɟɧɚ�ɧɚ�ɤɚɞɚɪ�³(GXFDWLRQDO�
YLVLW´ ɧɚ�ɍɧɢɜɟɪɡɢɬɟɬɫɤɢɨɬ�ɦɟɞɢɰɢɧɫɤɢ�ɤɥɢɧɢɱɤɢ�ɰɟɧɬɚɪ�ȴɭɛʂɚɧɚ�ɜɨ�
ɩɟɪɢɨɞɨɬ�ɨɞ���������������ɝɨɞ�

���

ɋɬɭɞɢɫɤɢ�ɩɪɟɫɬɨʁ�ɧɚ�=DYRG�]D�SDURGRQWRORJLMX�6WRPDWRORVNL�IDNXOWHW�
6YHXFKLOLVKWD�X�=DJUHEX�����������������

���
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6YHXFKLOLVKWD�X�=DJUHEX����������������
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�

ƿǓǍǕ�Ǖǈ�ƻǕǐǊǍǘǏǐǚǍǚǙǒǐ�ǙǍǕǈǚ�Ȃ ƶǌǓǛǒǈ�ǉǘ� ������� ǐ�������� �

ƿǓǍǕ Ǖǈ�ƲǖǔǐǙǐǰǈ�Ǐǈ�ǐǏǉǖǘ�Ǌǖ�ǏǊǈǲǍ ������� ���
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ϯϬϴ

ƿǓǍǕ�Ǖǈ�ƲǖǔǐǙǐǰǈ Ǐǈ�ǛǗǐǙ�Ǖǈ�ǙǚǛǌǍǕǚǐ�����������Ǖǈ�
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ƿǓǍǕ�Ǖǈ�ƵǈǙǚǈǊǕǖ�ȂǕǈǛǟǍǕ�ǙǖǊǍǚ ���

ƿǓǍǕ�Ǖǈ�ǜǈǒǛǓǚǍǚǙǒǐ�ǖǌǉǖǘ�Ǐǈ�ǙǗǍǞǐǰǈǓǐǙǚǐǟǒǐ�ǙǚǛǌǐǐ �
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ɋɤɨɩʁɟ����������������������ɝɨɞ�

�

ƪǒǛǗǕǖ ����

ƷƸƶƼƭƹưƶƵƨƳƵư�ƸƭƼƭƸƭƵƾư�Ƶƨ�ƲƨƵƬưƬƨƺƶƺ�Ưƨ�ưƯƩƶƸ�ƪƶ�
ƯƪƨƢƭ��

ƷǖǍǕǐ

ƵƨƹƺƨƪƵƶ�ƶƩƸƨƯƶƪƵƨ�ƬƭƠƵƶƹƺ ������

ƵƨƻƿƵƶ�ȂưƹƺƸƨƮƻƪƨƿƲƨ�ƬƭƠƵƶƹƺ ������

ƹƺƸƻƿƵƶ�ƨƷƳưƲƨƺưƪƵƨ�ƬƭƠƵƶƹƺ ����

ƪǒǛǗǕǖ ������

ƸƭƾƭƵƯƭƵƺƹƲƨ�ƲƶƴưƹưƠƨ

�� Ʒǘǖǜ��ǌ�ǘ�Ƥǐǘǖ�ưǊǈǕǖǊǙǒǐ�Ǚ�ǘ�
�� Ʒǘǖǜ��ǌ�ǘ�ƴǍǚǖǌǐ�ƹǐǔǖǕǖǊǙǒǐ Ǚ�ǘ�
�� Ʒǘǖǜ��ǌ�ǘ�ƴǈǘǐǰǈ�ƵǈǒǖǊǈ Ǚ�ǘ�
�� Ʒǘǖǜ��ǌ�ǘ�ƴǐǘǈ�ƠǈǕǒǛǓǖǊǙǒǈ Ǚ�ǘ�
�� Ʒǘǖǜ��ǌ�ǘ�ƨǓǉǍǘǚǖ�ƩǍǕǍǌǍǚǐ Ǚ�ǘ�

ƯƨƲƳƻƿƶƲưƷƸƭƬƳƶƫ

ƪǘǏ�ǖǙǕǖǊǈ�Ǖǈ�ǞǍǓǖǒǛǗǕǈǚǈ�ǌǖǙǚǈǊǍǕǈ�ǌǖǒǛǔǍǕǚǈǞǐǰǈ�ǐ�ǓǐǟǕǖǚǖ�ǗǖǏǕǈǊǈǲǍ�Ǖǈ�ǒǈǕǌǐǌǈǚǐǚǍ��
ƸǍǞǍǕǏǍǕǚǙǒǈǚǈ� ǒǖǔǐǙǐǰǈ� ǗǖǏǐǚǐǊǕǖ� ǰǈ� ǊǘǍǌǕǛǊǈ� ǐ� ǰǈ� ǖǞǍǕǛǊǈ� ǕǈǙǚǈǊǕǖ�ǖǉǘǈǏǖǊǕǈǚǈ��
ǕǈǛǟǕǖǐǙǚǘǈǎǛǊǈǟǒǈǚǈ�ǐ�ǙǚǘǛǟǕǖ�ǈǗǓǐǒǈǚǐǊǕǈǚǈ�ǌǍǰǕǖǙǚ��ǒǈǒǖ�ǐ�ǌǍǰǕǖǙǚǈ�ǖǌ�ǗǖǠǐǘǖǒ�ǐǕǚǍǘǍǙ�Ǖǈ��ǌ�ǘ�



ϯϬϵ
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ƹǚǖǰǈǕǖǊǙǒǈ���
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ǐǏǉǖǘ�ǌǖ�ǌǍǕǍǙ��ƲǖǔǐǙǐǰǈǚǈ�ǏǈǒǓǛǟǐ�ǌǍǒǈ�ǌ�ǘ�ƹǕǍǎǈǕǈ�ƷǍǠǍǊǙǒǈ�� �ǌ�ǘ�ƹǐǓǊǈǕǈ�ƫǍǖǘǋǐǍǊǈ��ǌ�ǘ�ƴǈǰǈ�
ƷǈǕǌǐǓǖǊǈ�ǐ�ǌ�ǘ�ƨǕǍǚǈ�ƨǚǈǕǈǙǖǊǙǒǈ�ƹǚǖǰǈǕǖǊǙǒǈ�ǗǖǙǍǌǛǊǈǈǚ�ǕǈǛǟǕǐ�ǐ�ǙǚǘǛǟǕǐ�ǒǊǈǓǐǚǍǚǐ�ǐ�ǙǗǖǘǍǌ�
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ƫǍǖǘǋǐǍǊǈ��ǌ�ǘ�ƴǈǰǈ�ƷǈǕǌǐǓǖǊǈ�ǐ�ǌ�ǘ�ƨǕǍǚǈ�ƨǚǈǕǈǙǖǊǙǒǈ�ƹǚǖǰǈǕǖǊǙǒǈ�ǌǈ�ǉǐǌǈǚ�ǐǏǉǘǈǕǐ�Ǌǖ�ǏǊǈǲǍǚǖ�
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