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�:�G�H�L�:�P�1�Y 

 

�R�Z�g�^�j�Z�� �G���� �:�� �N�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•��

�m���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���n�Z�o�•�\�p�•�\���a��

�•�g�n�h�j�f�Z�p�•�c�g�b�o���l�_�o�g�h�e�h�]�•�c���\���m�f�h�\�Z�o���f�Z�]�•�k�l�j�Z�l�m�j�b. �G�Z���i�j�Z�\�Z�o���j�m�d�h�i�b�k�m.  

�>�b�k�_�j�l�Z�p�•�y���g�Z���a�^�h�[�m�l�l�y���g�Z�m�d�h�\�h�]�h���k�l�m�i�_�g�y���d�Z�g�^�b�^�Z�l�Z���i�_�^�Z�]�h�]�•�q�g�b�o���g�Z�m�d��

�a�Z�� �k�i�_�p�•�Z�e�v�g�•�k�l�x�� �������������������± �l�_�h�j�•�y�� �l�Z�� �f�_�l�h�^�b�d�Z�� �g�Z�\�q�Z�g�g�y�� ���]�_�j�f�Z�g�k�v�d�•�� �f�h�\�b������

�L�_�j�g�h�i�•�e�v�k�v�d�b�c�� �g�Z�p�•�h�g�Z�e�v�g�b�c�� �i�_�^�Z�]�h�]�•�q�g�b�c�� �m�g�•�\�_�j�k�b�l�_�l�� �•�f�_�g�•�� �<�h�e�h�^�b�f�b�j�Z��

�=�g�Z�l�x�d�Z�����F�•�g�•�k�l�_�j�k�l�\�h���h�k�\�•�l�b���•���g�Z�m�d�b���M�d�j�Z�€�g�b�����L�_�j�g�h�i�•�e�v�������������� 

�M�� �^�b�k�_�j�l�Z�p�•�€�� �l�_�h�j�_�l�b�q�g�h�� �h�[�‰�j�m�g�l�h�\�Z�g�h�� �c�� �_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�� �i�_�j�_�\�•�j�_�g�h��

�_�n�_�d�l�b�\�g�•�k�l�v���f�_�l�h�^�b�d�b���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•���m��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �n�Z�o�•�\�p�•�\�� �a��

�•�g�n�h�j�f�Z�p�•�c�g�b�o���l�_�o�g�h�e�h�]�•�c���\���m�f�h�\�Z�o���f�Z�]�•�k�l�j�Z�l�m�j�b. 

�G�Z�m�d�h�\�Z���g�h�\�b�a�g�Z �j�h�[�h�l�b �i�h�e�y�]�Z�}���m���l�h�f�m�����s�h���\���g�•�c�� 

�’�� �\�i�_�j�r�_�� �j�h�a�j�h�[�e�_�g�h���� �g�Z�m�d�h�\�h�� �h�[�‰�j�m�g�l�h�\�Z�g�h�� �c�� �_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h��

�i�_�j�_�\�•�j�_�g�h�� �f�_�l�h�^�b�d�m�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€ �e�_�d�k�b�q�g�h�€ �d�h�f�i�_�l�_�g�l�g�h�k�l�• �m��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\; 

�\�b�a�g�Z�q�_�g�h�� �_�l�Z�i�b���n�h�j�f�m�\�Z�g�g�y���h�a�g�Z�q�_�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• ���j�_�p�_�i�l�b�\�g�b�c����

�j�_�p�_�i�l�b�\�g�h-�j�_�i�j�h�^�m�d�l�b�\�g�b�c���� �i�j�h�^�m�d�l�b�\�g�b�c������ �j�h�a�j�h�[�e�_�g�h�� �i�•�^�k�b�k�l�_�f�m�� �\�i�j�Z�\��

�^�e�y���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€ �e�_�d�k�b�q�g�h�€ �d�h�f�i�_�l�_�g�l�g�h�k�l�• �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �s�h�� �\�d�e�x�q�Z�}��

�]�j�m�i�b�� �\�i�j�Z�\�� �g�Z�� �h�a�g�Z�c�h�f�e�_�g�g�y�� �a�� �g�Z�\�q�Z�e�v�g�b�f �f�Z�l�_�j�•�Z�e�h�f���� �g�Z�� �j�_�p�b�i�•�x�\�Z�g�g�y�� �l�Z��

�j�_�i�j�h�^�m�d�m�\�Z�g�g�y�� �g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m���� �g�Z�� �i�j�h�^�m�d�m�\�Z�g�g�y�� �\�e�Z�k�g�b�o�� �i�b�k�_�f�g�b�o��

�i�j�h�^�m�d�l�•�\; �l�_�h�j�_�l�b�q�g�h�� �h�[�‰�j�m�g�l�h�\�Z�g�h�� �•�� �k�d�h�g�k�l�j�m�c�h�\�Z�g�h�� �e�•�g�]�\�h�^�b�^�Z�d�l�b�q�g�m��

�f�h�^�_�e�v�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€ �e�_�d�k�b�q�g�h�€ �d�h�f�i�_�l�_�g�l�g�h�k�l�• �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �k�d�e�Z�^�g�b�d�Z�f�b��

�y�d�h�€�� �}�� �p�•�e�v�h�\�h-�f�_�l�h�^�h�e�h�]�•�q�g�b�c���� �h�j�]�Z�g�•�a�Z�p�•�c�g�h-�a�f�•�k�l�h�\�b�c�� �•�� �j�_�a�m�e�v�l�Z�l�b�\�g�b�c��

�d�h�f�i�h�g�_�g�l�b;  

�’���m�l�h�q�g�_�g�h���k�m�l�g�•�k�l�v���l�Z���k�l�j�m�d�l�m�j�m���Z�g�]�e�h�f�h�\�g�h�€ �e�_�d�k�b�q�g�h�€ �d�h�f�i�_�l�_�g�l�g�h�k�l�• 

�m���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\; 
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�’���m�^�h�k�d�h�g�Z�e�_�g�h���d�j�b�l�_�j�•�€���\�•�^�[�h�j�m���f�Z�l�_�j�•�Z�e�m���^�e�y���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€ 

�e�_�d�k�b�q�g�h�€ �d�h�f�i�_�l�_�g�l�g�h�k�l�• �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•���c���^�_�k�d�j�b�i�l�h�j�b���d�j�b�l�_�j�•�€�\���€�€���k�n�h�j�f�h�\�Z�g�h�k�l�•;  

�’�� �i�h�^�Z�e�v�r�h�]�h�� �j�h�a�\�b�l�d�m�� �g�Z�[�m�e�b�� �i�h�e�h�`�_�g�g�y�� �s�h�^�h�� �\�b�d�h�j�b�k�l�Z�g�g�y�� �f�_�l�h�^�•�\��

�\�b�j�•�r�_�g�g�y�� �i�j�h�[�e�_�f�� �•�� �a�Z�k�l�h�k�m�\�Z�g�g�y�� �Z�e�]�h�j�b�l�f�m�� �d�h�e�_�d�l�b�\�g�h�€�� �i�•�^�]�h�l�h�\�d�b��

�i�b�k�_�f�g�h�]�h���i�j�h�^�m�d�l�m�� 

�H�[�¶�}�d�l�h�f�� �^�h�k�e�•�^�`�_�g�g�y�� �}�� �i�j�h�p�_�k�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\ �\���m�f�h�\�Z�o���f�Z�]�•�k�l�j�Z�l�m�j�b�� 

�I�j�_�^�f�_�l�h�f���± �f�_�l�h�^�b�d�Z�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���\���m�f�h�\�Z�o���f�Z�]�•�k�l�j�Z�l�m�j�b�� 

�F�_�l�Z�� �j�h�[�h�l�b�� �i�h�e�y�]�Z�}�� �m�� �l�_�h�j�_�l�b�q�g�h�f�m�� �h�[�‰�j�m�g�l�m�\�Z�g�g�•���� �i�j�Z�d�l�b�q�g�•�c��

�j�h�a�j�h�[�p�•�� �l�Z�� �_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�•�c���i�_�j�_�\�•�j�p�•�� �f�_�l�h�^�b�d�b���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���\���m�f�h�\�Z�o���f�Z�]�•�k�l�j�Z�l�m�j�b. 

�P�_���a�m�f�h�\�e�x�}���\�b�j�•�r�_�g�g�y���l�Z�d�b�o���a�Z�\�^�Z�g�v���� 

������ �a�¶�y�k�m�\�Z�l�b�� �k�m�l�g�•�k�l�v�� �d�e�x�q�h�\�b�o�� �i�h�g�y�l�v�� �^�h�k�e�•�^�`�_�g�g�y�� �c�� �m�l�h�q�g�b�l�b��

�k�l�j�m�d�l�m�j�m���Z�g�]�e�h�f�h�\�g�h�€ �e�_�d�k�b�q�g�h�€ �d�h�f�i�_�l�_�g�l�g�h�k�l�• �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• �f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\; 

������ �\�b�a�g�Z�q�b�l�b�� �f�_�l�h�^�h�e�h�]�•�q�g�•�� �c�� �f�_�l�h�^�b�q�g�•�� �h�k�g�h�\�b�� �n�h�j�f�m�\�Z�g�g�y��

�Z�g�]�e�h�f�h�\�g�h�€ �e�_�d�k�b�q�g�h�€ �d�h�f�i�_�l�_�g�l�g�h�k�l�• �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• �f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\�� 

������ �h�[�‰�j�m�g�l�m�\�Z�l�b�� �a�f�•�k�l�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€ �e�_�d�k�b�q�g�h�€ 

�d�h�f�i�_�l�_�g�l�g�h�k�l�• �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• 

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\ �l�Z���a�^�•�c�k�g�b�l�b�� �\�•�^�[�•�j�� �f�Z�l�_�j�•�Z�e�m�� �g�Z�� �h�k�g�h�\�•�� �\�b�a�g�Z�q�_�g�b�o��

�d�j�b�l�_�j�•�€�\; 

�������\�b�^�•�e�b�l�b���_�l�Z�i�b���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€ �e�_�d�k�b�q�g�h�€ �d�h�f�i�_�l�_�g�l�g�h�k�l�• �m��
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�i�b�k�v�f�Z�� ���]�j�Z�n�•�q�g�•���� �h�j�n�h�]�j�Z�n�•�q�g�•���� �]�j�Z�f�Z�l�b�q�g�•�� �\�`�b�\�Z�g�g�y�� �a�Z�k�h�[�•�\�� �f�•�`�n�j�Z�a�h�\�h�]�h��

�a�\�¶�y�a�d�m������ �\�f�•�g�g�y�� �m�� �i�b�k�v�f�•�� ���n�h�j�f�m�e�x�\�Z�l�b�� �c�� �h�n�h�j�f�e�x�\�Z�l�b�� �\�e�Z�k�g�•��

�\�b�k�e�h�\�e�x�\�Z�g�g�y���� �a�Z�[�_�a�i�_�q�m�x�q�b�� �€�o�� �p�•�e�•�k�g�•�k�l�v���� �a�\�¶�y�a�g�•�k�l�v���� �a�Z�\�_�j�r�_�g�•�k�l�v����
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�Z�^�j�_�k�h�\�Z�g�•�k�l�v�� �•�� �\�•�^�i�h�\�•�^�g�•�k�l�v�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�� �i�j�h�n�_�k�•�c�g�h�]�h�� �^�b�k�d�m�j�k�m�� �1�L-

�n�Z�o�•�\�p�•�\���� �a�Z�[�_�a�i�_�q�m�\�Z�l�b�� �\�•�^�i�h�\�•�^�g�•�k�l�v�� �k�l�b�e�x�� �•�� �`�Z�g�j�m���� �^�h�l�j�b�f�m�\�Z�l�b�k�y��

�d�h�f�i�h�a�b�p�•�c�g�h�€�� �i�j�Z�\�b�e�v�g�h�k�l�•�� �k�l�j�m�d�l�m�j�b�� �l�_�d�k�l�m������ �d�h�f�i�_�g�k�Z�l�h�j�g�•�� �\�f�•�g�g�y��

���i�_�j�_�^�Z�\�Z�g�g�y���•�g�n�h�j�f�Z�p�•�€���\���m�f�h�\�Z�o���^�_�n�•�p�b�l�m���f�h�\�g�b�o���a�Z�k�h�[�•�\���•�a���\�b�d�h�j�b�k�l�Z�g�g�y�f��

�i�j�b�c�h�f�•�\�� �i�_�j�_�n�j�Z�a�m�\�Z�g�g�y�� �n�h�j�f�m�e�x�\�Z�g�g�y�� �k�d�e�Z�^�g�b�o�� �\�b�k�e�h�\�e�x�\�Z�g�v�� �a�Z��

�^�h�i�h�f�h�]�h�x���i�j�h�k�l�•�r�b�o���f�h�\�g�b�o���a�Z�k�h�[�•�\���� 

�>�h�� �i�•�^�o�h�^�•�\���� �s�h�� �a�Z�[�_�a�i�_�q�m�x�l�v�� �f�_�l�h�^�h�e�h�]�•�q�g�m�� �•�� �f�_�l�h�^�b�q�g�m��

�h�[�‰�j�m�g�l�h�\�Z�g�•�k�l�v���i�j�h�p�_�k�m���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•��

�m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\����

�g�Z�e�_�`�Z�l�v�����d�h�f�i�_�l�_�g�l�g�•�k�g�b�c���� �d�h�f�m�g�•�d�Z�l�b�\�g�h-�d�h�]�g�•�l�b�\�g�b�c���� �d�h�f�m�g�•�d�Z�l�b�\�g�h-

�^�•�y�e�v�g�•�k�g�b�c���� �k�h�p�•�h�d�h�]�g�•�l�b�\�g�b�c���� �h�k�h�[�b�k�l�•�k�g�h�� �h�j�•�}�g�l�h�\�Z�g�b�c�� �l�Z�� �•�g�l�_�]�j�h�\�Z�g�b�c����

�I�j�b�g�p�b�i�Z�f�b���� �g�Z�� �y�d�b�o�� �‰�j�m�g�l�m�}�l�v�k�y�� �p�_�c�� �i�j�h�p�_�k���� �}���� �a�Z�]�Z�e�v�g�h�^�b�^�Z�d�l�b�q�g�•�� �c��

�f�_�l�h�^�b�q�g�•�� �i�j�b�g�p�b�i�b���Z�d�l�b�\�g�h�k�l�•���� �f�•�p�g�h�k�l�•���� �h�i�h�j�b�� �g�Z�� �e�_�d�k�b�q�g�•�� �i�j�Z�\�b�e�Z����

�\�Z�j�•�Z�l�b�\�g�h�k�l�•���� �_�n�_�d�l�b�\�g�h�]�h�� �i�b�k�v�f�Z�� �l�Z�� �a�Z�g�m�j�_�g�g�y�� �m�� �k�b�l�m�Z�p�•�€�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h �i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y�� 

�K�l�j�m�d�l�m�j�m���a�f�•�k�l�m���n�h�j�f�m�\�Z�g�g�y �\�•�^�i�h�\�•�^�g�b�o���d�h�f�i�_�l�_�g�l�g�h�k�l�_�c���k�d�e�Z�^�Z�x�l�v 

�i�j�_�^�f�_�l�g�b�c �•�� �i�j�h�p�_�k�m�Z�e�v�g�b�c �Z�k�i�_�d�l�b�� �I�j�_�^�f�_�l�g�b�c�� �h�o�h�i�e�x�}�����k�n�_�j�b, �\�b�^�b, 

�n�m�g�d�p�•�€�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\����

�e�•�g�]�\�h�i�j�Z�]�f�Z�l�b�q�g�•�� �h�k�h�[�e�b�\�h�k�l�•���i�j�h�n�_�k�•�c�g�h �h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�_�f�g�h�]�h��

�^�b�k�d�m�j�k�m���1�L-�n�Z�o�•�\�p�•�\�����j�h�e�•���1�L-�n�Z�o�•�\�p�•�\�����k�b�l�m�Z�p�•�€���€�o���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h��

�i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�����d�h�f�m�g�•�d�Z�l�b�\�g�•�� �p�•�e�•�� �•�� �g�Z�f�•�j�b���� �a�Z�k�h�[�b�� �d�h�f�m�g�•�d�Z�p�•�€����

�e�_�d�k�b�q�g�•�� �a�g�Z�g�g�y; �^�_�d�e�Z�j�Z�l�b�\�g�•�� �a�g�Z�g�g�y�� �i�b�k�v�f�Z; �l�_�f�b���� �i�j�h�[�e�_�f�b���� �l�_�d�k�l�b����

�e�_�d�k�b�q�g�b�c �•�� �]�j�Z�f�Z�l�b�q�g�b�c�� �f�h�\�g�b�c�� �f�Z�l�_�j�•�Z�e�����I�j�h�p�_�k�m�Z�e�v�g�b�c�� �Z�k�i�_�d�l�� �\�d�e�x�q�Z�} 

�d�h�f�i�h�g�_�g�l�b���Z�g�]�e�h�f�h�\�g�h�€ �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\: �e�_�d�k�b�q�g�•��

�g�Z�\�b�q�d�b���� �e�_�d�k�b�q�g�m �m�k�\�•�^�h�f�e�_�g�•�k�l�v���� �i�j�h�p�_�^�m�j�g�•���a�g�Z�g�g�y�� �i�b�k�v�f�Z�� �g�Z�\�b�q�d�b��

�i�b�k�v�f�Z�����\�f�•�g�g�y���m���i�b�k�v�f�•�� �d�h�f�i�_�g�k�Z�l�h�j�g�•���\�f�•�g�g�y.  

�A�Z���h�^�b�g�b�p�•���\�•�^�[�h�j�m���g�Z�\�q�Z�e�v�g�h�]�h���f�Z�l�_�j�•�Z�e�m���^�e�y���n�h�j�f�m�\�Z�g�g�y �Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\ �i�j�b�c�g�y�l�h �l�_�d�k�l�b���^�h�f�•�g�m�\�Z�e�v�g�b�o �`�Z�g�j�•�\��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h �i�b�k�_�f�g�h�]�h �k�i�•�e�d�m�\�Z�g�g�y �1�L-�n�Z�o�•�\�p�•�\���l�Z���e�_�d�k�b�q�g�• 
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�h�^�b�g�b�p�•. �D�j�b�l�_�j�•�y�f�b���\�•�^�[�h�j�m�� �l�_�d�k�l�•�\-�_�l�Z�e�h�g�g�b�o�� �a�j�Z�a�d�•�\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\�� �\�b�a�g�Z�q�_�g�h�� �l�Z�d�•����

�Z�\�l�_�g�l�b�q�g�•�k�l�v���� �k�l�j�m�d�l�m�j�g�Z�� �l�Z�� �k�l�b�e�•�k�l�b�q�g�Z �_�l�Z�e�h�g�g�•�k�l�v, �\�•�^�i�h�\�•�^�g�•�k�l�v 

�^�h�f�•�g�m�\�Z�e�v�g�b�f�� �d�h�f�m�g�•�d�Z�l�b�\�g�b�f�� �k�b�l�m�Z�p�•�y�f�� �i�b�k�_�f�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �\�•�^�i�h�\�•�^�g�•�k�l�v �`�Z�g�j�Z�f�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �Z�\�l�h�j�b�l�_�l�g�•�k�l�v �^�`�_�j�_�e��

�\�•�^�[�h�j�m�����D�j�b�l�_�j�•�€���\�•�^�[�h�j�m �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v �± �k�_�f�Z�g�l�b�q�g�Z�� �p�•�g�g�•�k�l�v, 

�k�l�b�e�•�k�l�b�q�g�Z�� �\�•�^�i�h�\�•�^�g�•�k�l�v�� �\�b�a�g�Z�q�_�g�b�f���^�h�f�•�g�m�\�Z�e�v�g�b�f�� �`�Z�g�j�Z�f�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\, �k�i�h�e�m�q�m�\�Z�g�•�k�l�v, 

�q�Z�k�l�h�l�g�•�k�l�v�� �m�`�b�\�Z�g�h�k�l�•�� �m�� �a�j�Z�a�d�Z�o�� �i�b�k�_�f�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\���� 

�H�k�g�h�\�g�b�f�b�� �_�l�Z�i�Z�f�b�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �\�b�a�g�Z�q�_�g�b�f�b�� �g�Z�� �h�k�g�h�\�•�� �^�h�k�e�•�^�`�_�g�v�� �H�� �;�•�]�b�q, 

�G�� �;�h�j�b�k�d�h�����=�� �;�h�j�_�p�v�d�h�€�����G�� �K�d�e�y�j�_�g�d�h���\�•�^�i�h�\�•�^�g�h���^�h���a�Z�\�^�Z�g�v���p�v�h�]�h���i�j�h�p�_�k�m����

�}���� �j�_�p�_�i�l�b�\�g�b�c���� �j�_�p�_�i�l�b�\�g�h-�j�_�i�j�h�^�m�d�l�b�\�g�b�c�� �l�Z�� �i�j�h�^�m�d�l�b�\�g�b�c�����:�g�]�e�h�f�h�\�g�Z��

�e�_�d�k�b�q�g�Z�� �d�h�f�i�_�l�_�g�l�g�•�k�l�v�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•���i�h�_�l�Z�i�g�h���n�h�j�f�m�}�l�v�k�y���m���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���i�•�^���q�Z�k���\�b�d�h�g�Z�g�g�y��

�g�b�f�b�� �d�h�f�i�e�_�d�k�•�\�� �\�i�j�Z�\�� �•�a�� �j�h�a�j�h�[�e�_�g�h�€�� �\�•�^�i�h�\�•�^�g�h�€�� �i�•�^�k�b�k�l�_�f�b�� �\�i�j�Z�\���� �y�d�m��

�k�d�e�Z�^�Z�x�l�v�� �l�j�b�� �]�j�m�i�b�� ���g�Z�� �h�a�g�Z�c�h�f�e�_�g�g�y�� �a�� �g�Z�\�q�Z�e�v�g�b�f�� �f�Z�l�_�j�•�Z�e�h�f�����g�Z��

�j�_�p�b�i�•�x�\�Z�g�g�y�� �l�Z�� �j�_�i�j�h�^�m�d�m�\�Z�g�g�y�� �g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m���� �g�Z�� �i�j�h�^�m�d�m�\�Z�g�g�y��

�\�e�Z�k�g�b�o�� �i�b�k�_�f�g�b�o�� �i�j�h�^�m�d�l�•�\���� �•�� �r�•�k�l�v�� �i�•�^�]�j�m�i�� �\�i�j�Z�\�� ���g�Z�� �h�a�g�Z�c�h�f�e�_�g�g�y�� �a��

�e�_�d�k�b�q�g�b�f�� �f�Z�l�_�j�•�Z�e�h�f���� �g�Z���h�a�g�Z�c�h�f�e�_�g�g�y�� �a�•�� �k�l�j�m�d�l�m�j�h�x�� �•�� �k�l�b�e�•�k�l�b�q�g�b�f�b��

�h�k�h�[�e�b�\�h�k�l�y�f�b���l�_�d�k�l�•�\���h�k�g�h�\�g�b�o���`�Z�g�j�•�\���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\�� �g�Z���a�Z�k�\�h�}�g�g�y�� �e�_�d�k�b�q�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�� �c�� �n�h�j�f�m�\�Z�g�g�y��

�e�_�d�k�b�q�g�h�€�� �m�k�\�•�^�h�f�e�_�g�h�k�l�•���� �g�Z�� �n�h�j�f�m�\�Z�g�g�y�� �e�_�d�k�b�q�g�b�o�� �g�Z�\�b�q�h�d�� �i�j�h�n�_�k�•�c�g�h 

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �m�� �k�n�_�j�•�� �1�L�����g�Z���j�h�a�\�b�l�h�d�� �e�_�d�k�b�q�g�b�o��

�g�Z�\�b�q�h�d���d�h�j�_�d�l�g�h�]�h���\�`�b�\�Z�g�g�y���e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v���m���l�_�d�k�l�Z�o���j�•�a�g�b�o���`�Z�g�j�•�\���l�Z��

�j�h�a�\�b�l�h�d�� �e�_�d�k�b�q�g�h�€�� �m�k�\�•�^�h�f�e�_�g�h�k�l�•���� �g�Z�� �j�h�a�\�b�l�h�d�� �m�f�•�g�v�� �i�j�h�^�m�d�m�\�Z�g�g�y��

�k�l�m�^�_�g�l�Z�f�b�� �\�e�Z�k�g�b�o�� �l�_�d�k�l�•�\�� �i�_�\�g�h�]�h�� �`�Z�g�j�m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h��

�i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\��. �I�•�^�\�b�s�b�l�b�� �_�n�_�d�l�b�\�g�•�k�l�v�� �a�Z�k�l�h�k�m�\�Z�g�g�y��
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�i�•�^�k�b�k�l�_�f�b�� �\�i�j�Z�\�� �^�e�y�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\ 

�^�h�a�\�h�e�y�}�� �a�Z�i�j�h�i�h�g�h�\�Z�g�b�c���Z�e�]�h�j�b�l�f�� �d�h�e�_�d�l�b�\�g�h�€�� �i�•�^�]�h�l�h�\�d�b�� �\�e�Z�k�g�h�]�h��

�i�b�k�_�f�g�h�]�h���i�j�h�^�m�d�l�m���•�a���a�Z�k�l�h�k�m�\�Z�g�g�y�f���f�_�l�h�^�•�\���\�b�j�•�r�_�g�g�y���i�j�h�[�e�_�f�� 

�G�Z�m�d�h�\�Z�� �h�[�‰�j�m�g�l�h�\�Z�g�•�k�l�v�� �i�j�h�p�_�k�m�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �a�Z�[�_�a�i�_�q�m�}�l�v�k�y���� �a�h�d�j�_�f�Z���� �j�h�a�j�h�[�d�h�x���\�•�^�i�h�\�•�^�g�h�€��

�e�•�g�]�\�h�^�b�^�Z�d�l�b�q�g�h�€�� �f�h�^�_�e�•���� �M�k�•�� �d�h�f�i�h�g�_�g�l�b�� �f�h�^�_�e�•���� �p�•�e�v�h�\�h-�f�_�l�h�^�h�e�h�]�•�q�g�b�c��

���f�_�l�Z���� �a�Z�\�^�Z�g�g�y���� �i�•�^�o�h�^�b���� �i�j�b�g�p�b�i�b���� �g�Z�m�d�h�\�b�c�� �•�g�k�l�j�m�f�_�g�l�Z�j�•�c�� �^�h�k�e�•�^�`�_�g�g�y������

�h�j�]�Z�g�•�a�Z�p�•�c�g�h-�a�f�•�k�l�h�\�b�c�� ���a�f�•�k�l�h�\�b�c�� �j�•�\�_�g�v���� �i�j�_�^�f�_�l�g�b�c�� �•�� �i�j�h�p�_�k�m�Z�e�v�g�b�c��

�Z�k�i�_�d�l�b�� �a�f�•�k�l�m���� �\�•�^�[�•�j�� �f�Z�l�_�j�•�Z�e�m���� �i�•�^�k�b�k�l�_�f�Z�� �\�i�j�Z�\���� �h�j�]�Z�g�•�a�Z�p�•�c�g�b�c�� �j�•�\�_�g�v����

�_�l�Z�i�b�� �n�h�j�f�m�\�Z�g�g�y�� �p�•�e�v�h�\�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•���� �f�_�l�h�^�b�� �\�b�j�•�r�_�g�g�y�� �i�j�h�[�e�_�f����

�Z�e�]�h�j�b�l�f�� �d�h�e�_�d�l�b�\�g�h�€�� �i�•�^�]�h�l�h�\�d�b�� �i�b�k�_�f�g�h�]�h�� �i�j�h�^�m�d�l�m���� �•�� �j�_�a�m�e�v�l�Z�l�b�\�g�b�c��

���j�•�\�g�•�� �k�n�h�j�f�h�\�Z�g�h�k�l�•�� �p�•�e�v�h�\�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•���� �d�j�b�l�_�j�•�€���� �i�h�d�Z�a�g�b�d�b����

�\�a�Z�}�f�h�i�h�\�¶�y�a�Z�g�•���•���\�a�Z�}�f�h�^�•�x�l�v���f�•�`���k�h�[�h�x. 

�?�n�_�d�l�b�\�g�•�k�l�v�� �f�_�l�h�^�b�d�b�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• 

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �^�h�\�_�^�_�g�h�� �g�Z�� �h�k�g�h�\�•���i�j�b�j�h�^�g�v�h�]�h���� �[�Z�a�h�\�h�]�h����

�\�_�j�l�b�d�Z�e�v�g�h-�]�h�j�b�a�h�g�l�Z�e�v�g�h�]�h �f�_�l�h�^�b�q�g�h�]�h�� �_�d�k�i�_�j�b�f�_�g�l�m���� �^�h�k�l�h�\�•�j�g�•�k�l�v��

�j�_�a�m�e�v�l�Z�l�•�\�� �y�d�h�]�h�� �a�Z�[�_�a�i�_�q�m�}�l�v�k�y�� �\�b�d�h�j�b�k�l�Z�g�g�y�f�� �d�h�f�i�e�_�d�k�m�� �f�_�l�h�^�•�\��

�f�Z�l�_�f�Z�l�b�q�g�h�€�� �k�l�Z�l�b�k�l�b�d�b�����]�•�k�l�h�]�j�Z�f�b�� �j�h�a�i�h�^�•�e�m�� �^�Z�g�b�o���� �l�_�k�l�m�� �D�h�e�f�h�]�h�j�h�\�Z-

�K�f�•�j�g�h�\�Z����U-�d�j�b�l�_�j�•�x�� �F�Z�g�g�Z�� �<�•�l�g�•���� �d�j�b�l�_�j�•�x�� �<�•�e�d�•�d�k�h�g�Z�� �I�j�b�c�g�y�l�h�� �j�•�r�_�g�g�y��

�i�j�h�� �^�h�p�•�e�v�g�•�k�l�v�� �\�i�j�h�\�Z�^�`�_�g�g�y�� �f�_�l�h�^�b�d�b�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �m�� �i�j�h�p�_�k�� �€�o�� �•�g�r�h�f�h�\�g�h�€�� �i�•�^�]�h�l�h�\�d�b�� �m�� �A�<�H�� �A�Z��

�j�_�a�m�e�v�l�Z�l�Z�f�b���_�d�k�i�_�j�b�f�_�g�l�m���m�d�e�Z�^�_�g�h���f�_�l�h�^�b�q�g�•���j�_�d�h�f�_�g�^�Z�p�•�€���^�e�y���\�b�d�e�Z�^�Z�q�•�\��

�•�g�h�a�_�f�g�h�€�� �f�h�\�b�� �s�h�^�h�� �h�j�]�Z�g�•�a�Z�p�•�€�� �l�Z�� �a�f�•�k�l�m�� �g�Z�\�q�Z�g�g�y���� �k�i�j�y�f�h�\�Z�g�h�]�h�� �g�Z��

�n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���� 

�I�j�Z�d�l�b�q�g�_�� �a�g�Z�q�_�g�g�y �h�l�j�b�f�Z�g�b�o���j�_�a�m�e�v�l�Z�l�•�\�� �i�h�e�y�]�Z�}�� �\���� �j�_�Z�e�•�a�Z�p�•�€��

�f�_�l�h�^�b�d�b�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h��



9 
 
�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �\�� �m�f�h�\�Z�o��

�f�Z�]�•�k�l�j�Z�l�m�j�b���� �a�^�•�c�k�g�_�g�g�•�� �\�•�^�[�h�j�m�� �Z�g�]�e�h�f�h�\�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h��

�e�_�d�k�b�q�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�� �c�� �l�_�d�k�l�•�\�� �^�h�f�•�g�m�\�Z�e�v�g�b�o�� �`�Z�g�j�•�\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �m�d�e�Z�^�_�g�g�•�� �e�_�d�k�b�q�g�h�]�h��

�k�e�h�\�g�b�d�Z-�f�•�g�•�f�m�f�m�� �^�e�y�� �k�l�m�^�_�g�l�•�\�� �i�_�j�r�h�]�h�� �d�m�j�k�m�� �f�Z�]�•�k�l�j�Z�l�m�j�b���� �j�h�a�j�h�[�p�•��

�d�h�f�i�e�_�d�k�•�\�� �\�i�j�Z�\�� �^�e�y�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �m��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\����

�m�d�e�Z�^�_�g�g�•�� �f�_�l�h�^�b�q�g�b�o�� �j�_�d�h�f�_�g�^�Z�p�•�c�� �s�h�^�h�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �i�•�^�]�h�l�h�\�p�•�� �g�Z�\�q�Z�e�v�g�h-�f�_�l�h�^�b�q�g�h�]�h��

�i�h�k�•�[�g�b�d�Z���³IT Literacy in Writing�´�����m���k�i�•�\�Z�\�l�h�j�k�l�\�•������ 

�D�e�x�q�h�\�•�� �k�e�h�\�Z�� �Z�g�]�e�h�f�h�\�g�Z�� �e�_�d�k�b�q�g�Z�� �d�h�f�i�_�l�_�g�l�g�•�k�l�v���� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�_�� �i�b�k�_�f�g�_�� �k�i�•�e�d�m�\�Z�g�g�y���� �f�Z�c�[�m�l�g�•�� �n�Z�o�•�\�p�•�� �a�� �•�g�n�h�j�f�Z�p�•�c�g�b�o��

�l�_�o�g�h�e�h�]�•�c���� �a�f�•�k�l�� �n�h�j�f�m�\�Z�g�g�y�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•���� �\�•�^�[�•�j�� �f�Z�l�_�j�•�Z�e�m���� �i�•�^�k�b�k�l�_�f�Z��

�\�i�j�Z�\���� �Z�e�]�h�j�b�l�f�� �d�h�e�_�d�l�b�\�g�h�€�� �i�•�^�]�h�l�h�\�d�b�� �i�b�k�_�f�g�h�]�h�� �i�j�h�^�m�d�l�m���� �f�_�l�h�^�b�q�g�b�c��

�_�d�k�i�_�j�b�f�_�g�l���� 

 

RESUME 

Shandra N. Building Prospective IT Specialists�¶ English Lexical 

Competence in Professionally-Oriented Written Communication Within 

Master�¶s Programme. Manuscript.   
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�©Theory and Methods of Teaching (Germanic Languages)�ª (011 Educational, 

Pedagogical Sciences). Ternopil Volodumyr Hnatiuk National Pedagogical 

University, Ternopil, 2019. 

The research provides theoretical substantiation and practical elaboration of 

the effectiveness of methodology of building English lexical competence in 

professionally-oriented written communication of prospective IT specialists within 

Master�¶s Programme.  

The scientific novelty of the research is that for the first time the effectiveness 

of methodology of building English lexical competence in professionally-oriented 
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written communication of prospective IT specialists within Master�¶s Programme 

has been grounded theoretically and validated experimentally; the stages of 

building the outlined competence have been defined; the subsystem of exercises to 

build English lexical competence in prospective IT specialists�¶ professionally-

oriented written communication that includes the groups of exercises aimed to 

present learning material, to develop reception and reproduction of learning 

material, production of own written products; linguo-didactic model of building 

English lexical competence in prospective IT specialists�¶ professionally-oriented 

written communication has been designed and proved theoretically; the 

components of the model are the following ones: methodologically-oriented, 

organization and content, final; the essence and structure of English lexical 

competence in prospective IT specialists�¶ professionally-oriented written 

communication has been specified; the criteria of material selection for building 

English lexical competence in prospective IT specialists�¶ professionally-oriented 

written communication and the descriptors of the competence acquisition have 

been refined; the guidelines about how to use the methods of problem solving and 

use of algorithm of collaborative preparation of a written product have initiated 

their development.  

The object of research is the process of building English lexical competence 

in professionally-oriented written communication of prospective IT specialists 

within Master�¶s Programme. 

The subject of the research is the methodology of building prospective IT 

specialists�¶ English lexical competence in professionally-oriented written 

communication within Master�¶s Programme. 

The aim of the research lies in theoretical substantiation, practical 

elaboration and experimental validation of the methodology of building 

prospective IT specialists�¶ English lexical competence in professionally-oriented 

written communication within Master�¶s Programme. 

It presumes to solve the following objectives: 1) to clarify the essence of key 

concepts of the research and specify the structure of English lexical competence in 

professionally-oriented written communication of IT specialists; 2) to define 
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methodological foundations of building prospective IT specialists�¶ English lexical 

competence in professionally-oriented written communication; 3) to substantiate 

the content of building prospective IT specialists�¶ English lexical competence in 

professionally-oriented written communication and to select the material on the 

basis of the outlined criteria; 4) to establish the stages of building prospective IT 

specialists�¶ English lexical competence in professionally-oriented written 

communication and elaborate the subsystem and design the relevant linguo-

didactic model; to experimentally validate effectiveness of the developed 

methodology of building prospective IT specialists�¶ English lexical competence in 

professionally-oriented written communication within Master�¶s Programme and 

compile the recommendations for organization of the appropriate teaching.  

To achieve the aim and solve the projected objectives the following methods 

of scientific investigation have been applied: 

�x theoretical methods: study and analysis of the sources about the issue of 

research in order to define the essence of key concepts of thesis�¶s investigation and 

structure of its key constructs; functional analysis, synthesis, abstraction and 

classification in order to accomplish selection of approaches and principles which 

regulate and ensure the process of building English lexical competence in 

professionally-oriented written communication of prospective IT specialists; 

systematization in order to ground the aspects of content of building prospective IT 

specialists�¶ English lexical competence in professionally-oriented written 

communication and selection criteria of learning material; modelling of the process 

of building prospective IT specialists�¶ English lexical competence in 

professionally-oriented written communication in order to extrapolate on foreign 

language training of prospective IT specialists within Master�¶s Programme; 

generalization to produce conclusions; 

�x empirical methods: questioning of prospective IT specialists in order to 

reveal learning needs concerning learning English for Professional Purposes within 

Master�¶s Programme; purposeful observation for collaborative preparation of 

written product during classroom classes and independent work; testing to define 

the level of acquisition of lexical competence in professionally-oriented written 
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communication of IT specialists; conversations with teachers of English for 

Professional Purposes; methodological experiment to determine effectiveness of 

the suggested methodology of building English lexical competence in 

professionally-oriented written communication of prospective IT specialists, 

methods of mathematical statistics to interpret the findings of the methodological 

experiment. 

A prospective IT specialists�¶ English lexical competence in professionally-

oriented written communication is envisaged as their integrated feature that allows 

them to use a set of knowledge, skills and abilities which are connected with the 

use of English vocabulary while producing pieces of writing according to  

communicative objective in the situations of professionally-oriented written 

communication in IT industry. The main components of prospective IT specialists�¶ 

English lexical competence in professionally-oriented written communication are: 

lexical knowledge (of written form of words, their semantics, ability to have 

antonyms, synonyms, homonyms, paronyms, stylistic and socio-linguistic 

connotations, syntactic and lexical combinatory, word formation, types of 

dictionaries), lexical skills (receptive and productive ones), lexical awareness 

(creation of own system of lexical knowledge and formation of lexical 

competence, aware recording, identification and usage of lexical units, and also 

understanding of the peculiarities of their functioning; analysis of lexical side of 

own speaking that results from perceptible notion about object, action, state, 

concept, situation of everyday or professionally-oriented communication), 

knowledge of writing (declarative knowledge (rules of spelling and syntax, 

grammatical structures, means of speaking, stylistic peculiarities of texts of 

different genres, socio-cultural features of IT specialists�¶ professional 

communication; compensatory strategies) and procedural knowledge (knowledge 

of the standards of writing texts of different genres and types which are pertinent to 

IT specialists�¶ professional discourse; planning, organization and writing of own 

ideas, application of compensatory strategies), writing skills (graphical, spelling, 

grammatical ones; use of the means of interphrasal connectivity), skills in writing 

(to formulate and shape own utterances, providing their cohesion, completeness, 
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reference and compliance with the characteristics of IT specialists�¶ professional 

discourse; to match relevant style and genre; to adhere to composition of text 

structure), compensatory skills (transmission of information under the shortage of 

language means by using paraphrasing, formulation of a compound utterance by 

the help of simple language means).  

The approaches which ensure methodological substantiation of building 

prospective IT specialists�¶ English lexical competence in professionally-oriented 

written communication are competence, communicative and cognitive, 

communicative and activity-based, socio-cognitive, personality-oriented and 

integrated ones. The principles which the process rests on are: general didactic and 

methodological principles of activity, firmness, reliance on lexical rules, 

variability, effective writing and immersion into the situations of professionally-

oriented written communication. 

The structure of content of building the competence in case comprises 

objective and procedural aspects. The objective aspect encompasses: spheres, 

types, functions of professionally-oriented written communication of IT specialists, 

linguo-pragmatic peculiarities of IT specialists�¶ professionally-oriented written 

discourse; their roles, situations of professionally-oriented written communication, 

communicative aims and purposes; means of communication; lexical knowledge; 

declarative knowledge of writing; topics, issues, texts, lexical and grammatical 

language material. The procedural aspect includes the components of English 

lexical competence in professionally-oriented written communication of 

prospective IT specialists: lexical skills, lexical awareness, procedural knowledge, 

writing skills, skills in writing, compensatory abilities. 

The texts of dominant genres of prospective IT specialists�¶ professionally-

oriented written communication and lexical units are defined as selection units. 

The selection criteria of sample texts of IT specialists�¶ professionally-oriented 

written communication are the following ones: authenticity, structural and stylistic 

reference, compliance with dominant communicative situations and genres of IT 

specialists�¶ professionally-oriented written communication, credibility of sources. 

The selection criteria of lexical units are: semantic value, stylistic compliance with 
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outlined dominant genres of professionally-oriented written communication of IT 

specialists, combinatory, frequency of usage, in the samples of professionally-

oriented written communication of IT specialists. 

The main stages of building English lexical competence in professionally-

oriented written communication of prospective IT specialists defined on the basis 

of the researches of O. Byhych, N. Borysko, G. Boretska, N. Sklarenko according 

to the objectives are: receptive, receptive and reproductive, productive ones. 

English lexical competence in professionally-oriented written communication 

develops gradually in prospective IT specialists while doing the exercises from the 

elaborated subsystem of exercises that is represented by three groups (presentation, 

reception and reproduction of learning material, production of own written 

products) and by six subgroups of exercises (presentation of lexical material, 

presentation of structure and stylistic peculiarities of the texts of IT specialists�¶ 

professionally-oriented written communication, consolidation of lexical material 

and formation of lexical awareness; building of lexical skills of professionally-

oriented written communication in IT sphere, development of lexical skills to use 

lexical units correctly in the texts of different genres and development of lexical 

awareness, development of skills to produce own texts of certain genre in 

professionally-oriented written communication). The suggested algorithm of 

collaborative preparation of own written product along with application of problem 

solving allows to enhance the effectiveness of subsystem of exercises for building 

prospective IT specialists�¶ English lexical competence in professionally-oriented 

written communication. 

The scientific substantiation of building English lexical competence in 

professionally-oriented written communication of prospective IT specialists is 

ensured by elaboration of relevant linguo-didactic model. All components of the 

model: methodologically-oriented component (aim, objectives, approaches, 

principles, scientific toolkit), organization and content component (content level: 

objective and procedural aspects, material selection, subsystem of exercises; 

organizational level: stages of building target competence, problem solving, 

algorithm of collaborative preparation of own written product) and final 
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component (levels of acquisition of target competence, criteria, indicators) are 

interrelated and mutually complimentary. 

The effectiveness of methodology of building English lexical competence in 

professionally-oriented written communication of prospective IT specialists has 

been proved on the basis of natural, basic, vertical-horizontal experiment, validity 

of the results is ensured by the use of methods of mathematic statistics: histogram 

of data distribution,  Kolmogorov-Smirnov test, Mann-Whitney U-test, Wilcoxon 

criterion. It has been concluded that it is expedient to introduce the methodology of 

building English lexical competence in professionally-oriented written 

communication of prospective IT specialists into their foreign language training in 

higher educational institutions. Based on the findings of the experiment, the 

recommendations for English language teachers have been compiled; they instruct 

how to organize and provide content into teaching. 

The practical importance of the obtained findings consists in: 

implementation of the methodology of building English lexical competence in 

professionally-oriented written communication of prospective IT specialists within 

Master�¶s Programme; fulfillment of selection of English professionally-oriented 

lexical material and texts of dominant genres of prospective IT specialists�¶ 

professionally-oriented written communication; compiling lexical glossary for 

first-year students of Master�¶s Courses; elaboration of the complex of exercises for 

building English lexical competence in professionally-oriented written 

communication of prospective IT specialists; compiling the recommendations to 

build prospective IT specialists�¶ English lexical competence in professionally-

�R�U�L�H�Q�W�H�G�� �Z�U�L�W�W�H�Q�� �F�R�P�P�X�Q�L�F�D�W�L�R�Q���� �S�U�H�S�D�U�D�W�L�R�Q�� �R�I�� �W�K�H�� �P�D�Q�X�D�O�� �³�,�7�� �/�L�W�H�U�D�F�\�� �L�Q��

�:�U�L�W�L�Q�J�´�����L�Q���F�R�R-authership). 

Key words: English lexical competence, professionally-oriented written 

communication, prospective IT specialists, competence content, material selection, 

subsystem of exercises, algorithm of collaborative preparation of a written product, 

methodological experiment.  
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�n�Z�o�•�\�p�•�\�� �a�� �•�g�n�h�j�f�Z�p�•�c�g�b�o�� �l�_�o�g�h�e�h�]�•�c�� �m�� �a�Z�d�e�Z�^�Z�o�� �\�b�s�h�€�� �h�k�\�•�l�b���� �g�Z��

�i�j�•�h�j�b�l�_�l�g�b�c���i�e�Z�g���� �a�h�d�j�_�f�Z���� �\�b�o�h�^�b�l�v�� �k�n�h�j�f�h�\�Z�g�•�k�l�v�� �m�� �f�Z�c�[�m�l�g�•�o�� �1�L-

�n�Z�o�•�\�p�•�\���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•���m���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•. 

�I�j�h�[�e�_�f�m�� �n�h�j�f�m�\�Z�g�g�y�� �•�g�r�h�f�h�\�g�h�€�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•��

�^�h�k�e�•�^�`�m�\�Z�e�b���H���� �;�•�]�b�q [1]���� �G���� �;�h�j�b�k�d�h [2], �1���� �A�b�f�g�y [3]���� �1���� �A�Z�^�h�j�h�`�g�Z [4], 

�K��  �G�•�d�h�e�Z�}�\�Z [5]���� �F���� �K�\�_�c�g [6]���� �>���� �O�Z�c�f�k��[7] �l�Z�� �•�g�� �J�•�a�g�•�� �Z�k�i�_�d�l�b�� �n�h�j�f�m�\�Z�g�g�y��

�•�g�r�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•���k�l�Z�e�b�� �i�j�_�^�f�_�l�h�f�� �g�Z�m�d�h�\�b�o�� �j�h�a�\�•�^�h�d��

�l�Z�d�b�o�� �g�Z�m�d�h�\�p�•�\���� �y�d�� �:�� �D�h�l�e�h�\�k�v�d�b�c [8]���� �J�� �F�Z�j�l�b�g�h�\�Z [9]���� �J�� �F�•�e�v�j�m�^ [10], 

�K�� �G�•�d�h�e�Z�}�\�Z [11]�����H�����I�_�l�j�Z�s�m�d�����=�����J�h�]�h�\�Z [12]�����X�����K�_�f�_�g�q�m�d [13]�����G�����K�d�e�y�j�_�g�d�h 

[14]���� �K���� �K�f�h�e�•�g�Z [15]���� �<���� �L�_�j�_�s�m�d [16] �l�Z�� �•�g���� �I�j�h�[�e�_�f�Z�f�b�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�€��

�e�•�g�]�\�•�k�l�b�d�b�� �•�� �f�•�`�d�m�e�v�l�m�j�g�h�€�� �d�h�f�m�g�•�d�Z�p�•�€�� �k�v�h�]�h�^�g�•�� �a�Z�c�f�Z�x�l�v�k�y�� �N���� �;�Z�p�_�\�b�q [17], 

�H���� �K�_�e�•�\�Z�g�h�\�Z�� �l�Z�� �•�g���� �H�k�h�[�e�b�\�h�k�l�•�� �a�Z�k�l�h�k�m�\�Z�g�g�y�� �j�•�a�g�b�o�� �i�•�^�o�h�^�•�\�� �^�h�� �g�Z�\�q�Z�g�g�y��

�•�g�h�a�_�f�g�b�o���f�h�\���� �Z�� �l�Z�d�h�`�� �i�j�b�g�p�b�i�•�\���� �s�h���e�_�`�Z�l�v�� �\�� �h�k�g�h�\�•�� �g�Z�\�q�Z�g�g�y���� �\�b�k�\�•�l�e�_�g�h���m��

�i�j�Z�p�y�o�� �G���� �;�h�j�b�k�d�h [2]���� �H���� �E�_�h�g�l�v�}�\�Z [18]���� �H���� �H�\�q�Z�j�m�d [19]���� �X���� �I�Z�k�k�h�\�Z [20], 
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�I�� �I�•�^�d�Z�k�b�k�l�h�]�h [21]���� �H���� �I�h�f�_�l�m�g [19]���� �=���� �J�h�]�h�\�h�€ [12]���� �<���� �K�e�Z�k�l�v�h�g�•�g�Z����

�K�� �R�Z�l�•�e�h�\�Z�� �l�Z�� �•�g���� �>�h�k�e�•�^�`�_�g�g�x�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y��

�k�l�m�^�_�g�l�•�\�� �g�_�n�•�e�h�e�h�]�•�q�g�b�o�� �k�i�_�p�•�Z�e�v�g�h�k�l�_�c�� �i�j�b�k�\�y�l�b�e�b�� �k�\�h�€�� �j�h�[�h�l�b��

�H�� �L�Z�j�g�Z�i�h�e�v�k�v�d�b�c [22]���� �K���� �D�h�`�m�r�d�h [23] �l�Z�� �•�g�����L�_�h�j�_�l�b�d�h-�f�_�l�h�^�h�e�h�]�•�q�g�•��

�h�k�g�h�\�b���g�Z�\�q�Z�g�g�y���•�g�h�a�_�f�g�b�o���f�h�\���^�e�y���k�i�_�p�•�Z�e�v�g�b�o���p�•�e�_�c���\�b�\�q�Z�e�b���H�����;�b�d�h�g�y [24], 

�L�� �>�Z�^�e�•-�?�\�Z�g�k [25]���� �A���� �D�h�j�g�}�\�Z [26]���� �G���� �F�b�d�b�l�_�g�d�h [27]���� �F���� �K�_�c�g�l�� �>�`�h�g [25], 

�1�� �K�_�f�_�j�y�d [28]���� �H���� �L�Z�j�g�Z�i�h�e�v�k�v�d�b�c [29]���� �:���� �M�h�l�_�j�k [30]���� �L���� �O�Z�l�q�b�g�k�h�g [30], 

�1�� �Q�h�j�g�Z��[31] �l�Z�� �•�g�����H�k�h�[�e�b�\�h�k�l�•�� �k�i�•�e�d�m�\�Z�g�g�y�� �a�Z�k�h�[�Z�f�b���k�m�q�Z�k�g�b�o�� �•�g�n�h�j�f�Z�p�•�c�g�h-

�d�h�f�m�g�•�d�Z�p�•�c�g�b�o�� �l�_�o�g�h�e�h�]�•�c�� �k�l�m�^�•�x�\�Z�e�b�� �F���� �D�Z�k�l�_�e�v�k [32]���� �E���� �F�h�j�k�v�d�Z [33], 

�>�� �F�h�m�j�k�m�g�^ [34]�����<�� �J�h�f�Z�r�_�g�d�h [35]�����N�����K�f�b�j�g�h�\��[36] �l�Z���•�g�� 

�I�j�h�l�_�� �g�Z�� �k�v�h�]�h�^�g�•�� �g�_�j�h�a�j�h�[�e�_�g�h�x�� �a�Z�e�b�r�Z�}�l�v�k�y�� �f�_�l�h�^�b�d�Z�� �n�h�j�f�m�\�Z�g�g�y��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �K�Z�f�_�� �p�_���� �Z�� �l�Z�d�h�`�� �k�h�p�•�Z�e�v�g�_��

�a�Z�f�h�\�e�_�g�g�y�� �k�m�k�i�•�e�v�k�l�\�Z�� �g�Z�� �y�d�•�k�g�m�� �•�g�r�h�f�h�\�g�m�� �i�•�^�]�h�l�h�\�d�m�� �n�Z�o�•�\�p�•�\�� �1�L-�k�n�_�j�b����

�a�m�f�h�\�b�e�h���\�b�[�•�j���l�_�f�b���^�b�k�_�j�l�Z�p�•�c�g�h�]�h���^�h�k�e�•�^�`�_�g�g�y���©�N�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �n�Z�o�•�\�p�•�\�� �a�� �•�g�n�h�j�f�Z�p�•�c�g�b�o�� �l�_�o�g�h�e�h�]�•�c�� �\�� �m�f�h�\�Z�o��

�f�Z�]�•�k�l�j�Z�l�m�j�b�ª�� 

�A�\�¶�y�a�h�d�� �^�h�k�e�•�^�`�_�g�g�y�� �a�� �g�Z�m�d�h�\�b�f�b�� �i�j�h�]�j�Z�f�Z�f�b���� �i�e�Z�g�Z�f�b���� �l�_�f�Z�f�b����

�\�b�[�•�j�� �i�j�h�[�e�_�f�Z�l�b�d�b�� �i�h�\�¶�y�a�Z�g�b�c�� �•�a�� �g�Z�m�d�h�\�h-�^�h�k�e�•�^�g�h�x�� �l�_�f�h�x�� �d�Z�n�_�^�j�b��

�i�j�Z�d�l�b�d�b�� �Z�g�]�e�•�c�k�v�d�h�€�� �f�h�\�b�� �l�Z�� �f�_�l�h�^�b�d�b�� �€�€�� �\�b�d�e�Z�^�Z�g�g�y�� �©�N�h�j�f�m�\�Z�g�g�y��

�f�•�`�d�m�e�v�l�m�j�g�h�€�� �•�g�r�h�f�h�\�g�h�€�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �k�l�m�^�_�g�l�•�\�� �\�b�s�b�o��

�g�Z�\�q�Z�e�v�g�b�o���a�Z�d�e�Z�^�•�\���m���d�h�g�l�_�d�k�l�•���}�\�j�h�i�_�c�k�v�d�b�o���\�b�f�h�]�ª�����g�h�f�_�j���^�_�j�`�j�_�}�k�l�j�Z�p�•�€��

���������8������������������ �Z�� �l�Z�d�h�`�� �d�Z�n�_�^�j�b�� �Z�g�]�e�•�c�k�v�d�h�€�� �n�•�e�h�e�h�]�•�€�� �l�Z�� �f�_�l�h�^�b�d�b�� �g�Z�\�q�Z�g�g�y��

�Z�g�]�e�•�c�k�v�d�h�€���f�h�\�b���L�_�j�g�h�i�•�e�v�k�v�d�h�]�h���g�Z�p�•�h�g�Z�e�v�g�h�]�h���i�_�^�Z�]�h�]�•�q�g�h�]�h���m�g�•�\�_�j�k�b�l�_�l�m��

�•�f�_�g�•�� �<�h�e�h�^�b�f�b�j�Z�� �=�g�Z�l�x�d�Z�� �©�L�_�h�j�•�y�� �•�� �i�j�Z�d�l�b�d�Z�� �g�Z�\�q�Z�g�g�y�� �•�g�h�a�_�f�g�b�o�� �f�h�\�� �m��

�a�Z�d�e�Z�^�Z�o�� �h�k�\�•�l�b�� �j�•�a�g�b�o�� �l�b�i�•�\�ª�� ���g�h�f�_�j�� �^�_�j�`�j�_�}�k�l�j�Z�p�•�€�� ���������8���������������� �L�_�f�m��

�^�b�k�_�j�l�Z�p�•�€�� �a�Z�l�\�_�j�^�`�_�g�h�� �\�q�_�g�h�x�� �j�Z�^�h�x�� �L�_�j�g�h�i�•�e�v�k�v�d�h�]�h�� �g�Z�p�•�h�g�Z�e�v�g�h�]�h��

�i�_�^�Z�]�h�]�•�q�g�h�]�h�� �m�g�•�\�_�j�k�b�l�_�l�m�� �•�f�_�g�•�� �<�h�e�h�^�b�f�b�j�Z�� �=�g�Z�l�x�d�Z�� ���i�j�h�l�h�d�h�e�� �‹�� ���� �\�•�^��

�����������������������j������ 
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�H�[�¶�}�d�l�h�f�� �^�h�k�e�•�^�`�_�g�g�y �}�� �i�j�h�p�_�k�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\ �\���m�f�h�\�Z�o���f�Z�]�•�k�l�j�Z�l�m�j�b�� 

�I�j�_�^�f�_�l�h�f�� �± �f�_�l�h�^�b�d�Z�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���\���m�f�h�\�Z�o���f�Z�]�•�k�l�j�Z�l�m�j�b�� 

�F�_�l�Z�� �j�h�[�h�l�b���i�h�e�y�]�Z�}�� �m�� �l�_�h�j�_�l�b�q�g�h�f�m�� �h�[�‰�j�m�g�l�m�\�Z�g�g�•���� �i�j�Z�d�l�b�q�g�•�c��

�j�h�a�j�h�[�p�•�� �l�Z�� �_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�•�c���i�_�j�_�\�•�j�p�•�� �f�_�l�h�^�b�d�b���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���\���m�f�h�\�Z�o���f�Z�]�•�k�l�j�Z�l�m�j�b. 

�P�_���a�m�f�h�\�e�x�}���\�b�j�•�r�_�g�g�y���l�Z�d�b�o���a�Z�\�^�Z�g�v��  

������ �a�¶�y�k�m�\�Z�l�b�� �k�m�l�g�•�k�l�v�� �d�e�x�q�h�\�b�o�� �i�h�g�y�l�v�� �^�h�k�e�•�^�`�_�g�g�y�� �c�� �m�l�h�q�g�b�l�b��

�k�l�j�m�d�l�m�j�m���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• �f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\; 

������ �\�b�a�g�Z�q�b�l�b�� �f�_�l�h�^�h�e�h�]�•�q�g�•�� �c�� �f�_�l�h�^�b�q�g�•�� �h�k�g�h�\�b�� �n�h�j�f�m�\�Z�g�g�y��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\�� 

������ �h�[�‰�j�m�g�l�m�\�Z�l�b�� �a�f�•�k�l�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\ �l�Z���a�^�•�c�k�g�b�l�b�� �\�•�^�[�•�j�� �f�Z�l�_�j�•�Z�e�m�� �g�Z�� �h�k�g�h�\�•�� �\�b�a�g�Z�q�_�g�b�o��

�d�j�b�l�_�j�•�€�\; 

�������\�b�^�•�e�b�l�b���_�l�Z�i�b���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•���m��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\, 

�j�h�a�j�h�[�b�l�b�� �i�•�^�k�b�k�l�_�f�m�� �\�i�j�Z�\ �l�Z�� �k�d�h�g�k�l�j�m�x�\�Z�l�b�� �\�•�^�i�h�\�•�^�g�m�� �e�•�g�]�\�h�^�b�^�Z�d�l�b�q�g�m��

�f�h�^�_�e�v�� 

������ �_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�� �i�_�j�_�\�•�j�b�l�b�� �_�n�_�d�l�b�\�g�•�k�l�v�� �j�h�a�j�h�[�e�_�g�h�€�� �f�_�l�h�^�b�d�b��

�n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �\�� �m�f�h�\�Z�o��

�f�Z�]�•�k�l�j�Z�l�m�j�b���c�� �m�d�e�Z�k�l�b�� �f�_�l�h�^�b�q�g�•�� �j�_�d�h�f�_�g�^�Z�p�•�€�� �^�e�y�� �h�j�]�Z�g�•�a�Z�p�•�€�� �i�j�h�p�_�k�m��

�\�•�^�i�h�\�•�^�g�h�]�h���g�Z�\�q�Z�g�g�y�� 
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�>�e�y�� �^�h�k�y�]�g�_�g�g�y�� �f�_�l�b�� �•���j�h�a�\�¶�y�a�Z�g�g�y�� �i�h�k�l�Z�\�e�_�g�b�o �a�Z�\�^�Z�g�v�� �\�b�d�h�j�b�k�l�Z�g�h 

�l�Z�d�•���f�_�l�h�^�b���g�Z�m�d�h�\�h�]�h���i�h�r�m�d�m:  

�’ �l�_�h�j�_�l�b�q�g�•�� �\�b�\�q�_�g�g�y���l�Z���Z�g�Z�e�•�a���^�`�_�j�_�e���•�a���i�j�h�[�e�_�f�b���^�h�k�e�•�^�`�_�g�g�y���^�e�y��

�\�b�a�g�Z�q�_�g�g�y�� �k�m�l�g�h�k�l�•�� �d�e�x�q�h�\�b�o���i�h�g�y�l�v�� �^�b�k�_�j�l�Z�p�•�c�g�h�€���j�h�a�\�•�^�d�b�� �c�� �k�l�j�m�d�l�m�j�b�� �€�€��

�d�e�x�q�h�\�b�o�� �d�h�g�k�l�j�m�d�l�•�\���� �n�m�g�d�p�•�h�g�Z�e�v�g�b�c�� �Z�g�Z�e�•�a���� �k�b�g�l�_�a���� �Z�[�k�l�j�Z�]�m�\�Z�g�g�y�� �•��

�d�e�Z�k�b�n�•�d�Z�p�•�y�� �a�� �f�_�l�h�x�� �a�^�•�c�k�g�_�g�g�y�� �\�•�^�[�h�j�m�� �i�•�^�o�h�^�•�\�� �•�� �i�j�b�g�p�b�i�•�\���� �y�d�•��

�j�_�]�m�e�x�x�l�v�� �•�� �a�Z�[�_�a�i�_�q�m�x�l�v�� �i�j�h�p�_�k�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �k�b�k�l�_�f�Z�l�b�a�Z�p�•�y�� �^�e�y�� �h�[�‰�j�m�g�l�m�\�Z�g�g�y�� �Z�k�i�_�d�l�•�\�� �a�f�•�k�l�m��

�n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �•�� �d�j�b�l�_�j�•�€�\��

�\�•�^�[�h�j�m�� �g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m���� �f�h�^�_�e�x�\�Z�g�g�y�� �i�j�h�p�_�k�m�� �n�h�j�f�m�\�Z�g�g�y��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���•�a �f�_�l�h�x���c�h�]�h���i�j�h�_�d�l�m�\�Z�g�g�y���g�Z��

�•�g�r�h�f�h�\�g�m�� �i�•�^�]�h�l�h�\�d�m�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �m�� �f�Z�]�•�k�l�j�Z�l�m�j�•���� �m�a�Z�]�Z�e�v�g�_�g�g�y��

�^�e�y���n�h�j�f�m�e�x�\�Z�g�g�y���\�b�k�g�h�\�d�•�\�� 

�’ �_�f�i�•�j�b�q�g�•���� �h�i�b�l�m�\�Z�g�g�y�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �•�a�� �f�_�l�h�x�� �\�b�y�\�e�_�g�g�y��

�g�Z�\�q�Z�e�v�g�b�o�� �i�h�l�j�_�[�� �s�h�^�h�� �g�Z�\�q�Z�g�g�y�� �Z�g�]�e�•�c�k�v�d�h�€�� �f�h�\�b�� �a�Z�� �i�j�h�n�_�k�•�c�g�b�f 

�k�i�j�y�f�m�\�Z�g�g�y�f�� �m�� �f�Z�]�•�k�l�j�Z�l�m�j�•���� �p�•�e�_�k�i�j�y�f�h�\�Z�g�_�� �k�i�h�k�l�_�j�_�`�_�g�g�y�� �a�Z�� �d�h�e�_�d�l�b�\�g�h�x��

�i�•�^�]�h�l�h�\�d�h�x�� �i�b�k�_�f�g�h�]�h�� �i�j�h�^�m�d�l�m�� �i�•�^�� �q�Z�k�� �Z�m�^�b�l�h�j�g�b�o�� �a�Z�g�y�l�v�� �l�Z�� �m�� �i�j�h�p�_�k�•��

�k�Z�f�h�k�l�•�c�g�h�€�� �j�h�[�h�l�b���� �l�_�k�l�m�\�Z�g�g�y�� �^�e�y�� �\�b�a�g�Z�q�_�g�g�y�� �j�•�\�g�y�� �k�n�h�j�f�h�\�Z�g�h�k�l�•��

�Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•���m���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�• �f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\�����h�a�g�Z�c�h�f�q�•���[�_�k�•�^�b���a���\�b�d�e�Z�^�Z�q�Z�f�b���Z�g�]�e�•�c�k�v�d�h�€��

�f�h�\�b�� �a�Z�� �i�j�h�n�_�k�•�c�g�b�f�� �k�i�j�y�f�m�\�Z�g�g�y�f���� �f�_�l�h�^�b�q�g�b�c�� �_�d�k�i�_�j�b�f�_�g�l�� �a�� �f�_�l�h�x��

�\�b�a�g�Z�q�_�g�g�y�� �_�n�_�d�l�b�\�g�h�k�l�•�� �a�Z�i�j�h�i�h�g�h�\�Z�g�h�€�� �f�_�l�h�^�b�d�b�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �f�_�l�h�^�b�� �f�Z�l�_�f�Z�l�b�q�g�h�€�� �k�l�Z�l�b�k�l�b�d�b�� �^�e�y�� �•�g�l�_�j�i�j�_�l�Z�p�•�€��

�j�_�a�m�e�v�l�Z�l�•�\���f�_�l�h�^�b�q�g�h�]�h���_�d�k�i�_�j�b�f�_�g�l�m�� 

�=�•�i�h�l�_�a�Z���‰�j�m�g�l�m�}�l�v�k�y�� �g�Z�� �i�j�b�i�m�s�_�g�g�•�� �i�j�h�� �l�_���� �s�h�� �\�b�k�h�d�h�]�h�� �j�•�\�g�y 

�k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h��
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�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �i�•�^�� �q�Z�k��

�g�Z�\�q�Z�g�g�y�� �\�� �f�Z�]�•�k�l�j�Z�l�m�j�•�� �f�h�`�g�Z�� �^�h�k�y�]�l�b�� �a�Z�� �m�f�h�\�b�� �\�b�d�h�j�b�k�l�Z�g�g�y��

�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�€�� �f�_�l�h�^�b�d�b���� �y�d�Z�� �[�Z�a�m�}�l�v�k�y�� �g�Z�� �i�h�e�h�`�_�g�g�y�o��

�d�h�f�i�_�l�_�g�l�g�•�k�g�h�]�h�����d�h�f�m�g�•�d�Z�l�b�\�g�h-�d�h�]�g�•�l�b�\�g�h�]�h�����d�h�f�m�g�•�d�Z�l�b�\�g�h-�^�•�y�e�v�g�•�k�g�h�]�h����

�k�h�p�•�h�d�h�]�g�•�l�b�\�g�h�]�h���� �h�k�h�[�b�k�l�•�k�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �l�Z�� �•�g�l�_�]�j�h�\�Z�g�h�]�h�� �i�•�^�o�h�^�•�\; 

�a�Z�[�_�a�i�_�q�m�}�� �i�h�_�l�Z�i�g�_�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m��

�i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• �•�a �a�Z�e�m�q�_�g�g�y�f���\�•�^�i�h�\�•�^�g�h�€��

�i�•�^�k�b�k�l�_�f�b�� �\�i�j�Z�\���� �f�_�l�h�^�•�\�� �\�b�j�•�r�_�g�g�y�� �i�j�h�[�e�_�f�� �l�Z�� �Z�e�]�h�j�b�l�f�m�� �d�h�e�_�d�l�b�\�g�h�€��

�i�•�^�]�h�l�h�\�d�b���i�b�k�_�f�g�h�]�h���i�j�h�^�m�d�l�m. 

�G�Z�m�d�h�\�Z���g�h�\�b�a�g�Z���j�h�[�h�l�b �i�h�e�y�]�Z�}���m���l�h�f�m�����s�h���\���g�•�c�� 

�’�� �\�i�_�j�r�_���j�h�a�j�h�[�e�_�g�h���� �g�Z�m�d�h�\�h�� �h�[�‰�j�m�g�l�h�\�Z�g�h�� �c�� �_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h��

�i�_�j�_�\�•�j�_�g�h�� �f�_�l�h�^�b�d�m�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\; 

�\�b�a�g�Z�q�_�g�h�� �_�l�Z�i�b���n�h�j�f�m�\�Z�g�g�y���h�a�g�Z�q�_�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• ���j�_�p�_�i�l�b�\�g�b�c, 

�j�_�p�_�i�l�b�\�g�h-�j�_�i�j�h�^�m�d�l�b�\�g�b�c���� �i�j�h�^�m�d�l�b�\�g�b�c������ �j�h�a�j�h�[�e�_�g�h�� �i�•�^�k�b�k�l�_�f�m�� �\�i�j�Z�\��

�^�e�y���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �s�h�� �\�d�e�x�q�Z�}��

�]�j�m�i�b�� �\�i�j�Z�\�� �^�e�y �h�a�g�Z�c�h�f�e�_�g�g�y�� �a�� �g�Z�\�q�Z�e�v�g�b�f�� �f�Z�l�_�j�•�Z�e�h�f���� �j�_�p�b�i�•�x�\�Z�g�g�y�� �l�Z��

�j�_�i�j�h�^�m�d�m�\�Z�g�g�y�� �g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m���� �i�j�h�^�m�d�m�\�Z�g�g�y�� �\�e�Z�k�g�b�o�� �i�b�k�_�f�g�b�o��

�i�j�h�^�m�d�l�•�\; �l�_�h�j�_�l�b�q�g�h�� �h�[�‰�j�m�g�l�h�\�Z�g�h�� �•�� �k�d�h�g�k�l�j�m�c�h�\�Z�g�h�� �e�•�g�]�\�h�^�b�^�Z�d�l�b�q�g�m��

�f�h�^�_�e�v�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �k�d�e�Z�^�g�b�d�Z�f�b��

�y�d�h�€�� �}�� �p�•�e�v�h�\�h-�f�_�l�h�^�h�e�h�]�•�q�g�b�c���� �h�j�]�Z�g�•�a�Z�p�•�c�g�h-�a�f�•�k�l�h�\�b�c�� �•�� �j�_�a�m�e�v�l�Z�l�b�\�g�b�c��

�d�h�f�i�h�g�_�g�l�b;  

�’�� �m�l�h�q�g�_�g�h �k�m�l�g�•�k�l�v�� �l�Z�� �k�l�j�m�d�l�m�j�m���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\; 

�’�� �m�^�h�k�d�h�g�Z�e�_�g�h���d�j�b�l�_�j�•�€�� �\�•�^�[�h�j�m�� �f�Z�l�_�j�•�Z�e�m�� �^�e�y���n�h�j�f�m�\�Z�g�g�y�� �l�Z�d�h�€��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �c�� �^�_�k�d�j�b�i�l�h�j�b�� �d�j�b�l�_�j�•�€�\�� �€�€��

�k�n�h�j�f�h�\�Z�g�h�k�l�•;  
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�’�� �i�h�^�Z�e�v�r�h�]�h�� �j�h�a�\�b�l�d�m�� �g�Z�[�m�e�b �i�h�e�h�`�_�g�g�y�� �s�h�^�h�� �\�b�d�h�j�b�k�l�Z�g�g�y�� �f�_�l�h�^�•�\��

�\�b�j�•�r�_�g�g�y�� �i�j�h�[�e�_�f�� �•�� �a�Z�k�l�h�k�m�\�Z�g�g�y�� �Z�e�]�h�j�b�l�f�m�� �d�h�e�_�d�l�b�\�g�h�€�� �i�•�^�]�h�l�h�\�d�b��

�i�b�k�_�f�g�h�]�h���i�j�h�^�m�d�l�m�� 

�I�j�Z�d�l�b�q�g�_�� �a�g�Z�q�_�g�g�y �h�l�j�b�f�Z�g�b�o�� �j�_�a�m�e�v�l�Z�l�•�\�� �i�h�e�y�]�Z�}�� �\���� �j�_�Z�e�•�a�Z�p�•�€��

�f�_�l�h�^�b�d�b�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �\�� �m�f�h�\�Z�o��

�f�Z�]�•�k�l�j�Z�l�m�j�b���� �a�^�•�c�k�g�_�g�g�•�� �\�•�^�[�h�j�m�� �Z�g�]�e�h�f�h�\�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h��

�e�_�d�k�b�q�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�� �c�� �l�_�d�k�l�•�\�� �^�h�f�•�g�m�\�Z�e�v�g�b�o�� �`�Z�g�j�•�\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �m�d�e�Z�^�_�g�g�•�� �e�_�d�k�b�q�g�h�]�h��

�k�e�h�\�g�b�d�Z-�f�•�g�•�f�m�f�m�� �^�e�y�� �k�l�m�^�_�g�l�•�\�� �i�_�j�r�h�]�h�� �d�m�j�k�m�� �f�Z�]�•�k�l�j�Z�l�m�j�b���� �j�h�a�j�h�[�p�•��

�d�h�f�i�e�_�d�k�•�\�� �\�i�j�Z�\�� �^�e�y�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\����

�m�d�e�Z�^�_�g�g�•�� �f�_�l�h�^�b�q�g�b�o�� �j�_�d�h�f�_�g�^�Z�p�•�c�� �s�h�^�h�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �i�•�^�]�h�l�h�\�p�•�� �g�Z�\�q�Z�e�v�g�h-�f�_�l�h�^�b�q�g�h�]�h��

�i�h�k�•�[�g�b�d�Z���³IT Literacy in Writing�´�����m���k�i�•�\�Z�\�l�h�j�k�l�\�•��.  

�F�_�l�h�^�b�d�m�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �\��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\ 

�\�i�j�h�\�Z�^�`�_�g�h �\�� �g�Z�\�q�Z�e�v�g�b�c�� �i�j�h�p�_�k�� �E�v�\�•�\�k�v�d�h�]�h�� �g�Z�p�•�h�g�Z�e�v�g�h�]�h�� �m�g�•�\�_�j�k�b�l�_�l�m��

�•�f�_�g�•�� �1�\�Z�g�Z�� �N�j�Z�g�d�Z�� ���^�h�\�•�^�d�Z�� �‹�� ��������-�G�� �\�•�^�� �������������������������� �L�_�j�g�h�i�•�e�v�k�v�d�h�]�h��

�g�Z�p�•�h�g�Z�e�v�g�h�]�h�� �i�_�^�Z�]�h�]�•�q�g�h�]�h�� �m�g�•�\�_�j�k�b�l�_�l�m�� �•�f�_�g�•�� �<�h�e�h�^�b�f�b�j�Z�� �=�g�Z�l�x�d�Z��

���^�h�\�•�^�d�Z�� �‹�� ��������-������������ �\�•�^�� �������������������������� �G�Z�p�•�h�g�Z�e�v�g�h�]�h�� �m�g�•�\�_�j�k�b�l�_�l�m��

�©�E�v�\�•�\�k�v�d�Z�� �I�h�e�•�l�_�o�g�•�d�Z�ª�� ���^�h�\�•�^�d�Z�� �‹�� ����-01-���������� �\�•�^�� ��������������������������

�G�Z�p�•�h�g�Z�e�v�g�h�]�h�� �l�_�o�g�•�q�g�h�]�h�� �m�g�•�\�_�j�k�b�l�_�l�m�� �M�d�j�Z�€�g�b�� �©�D�b�€�\�k�v�d�b�c�� �i�h�e�•�l�_�o�g�•�q�g�b�c��

�•�g�k�l�b�l�m�l���•�f�_�g�•���1�]�h�j�y���K�•�d�h�j�k�v�d�h�]�h�ª�����Z�d�l���‹����-���������\�•�^�������������������������� 

�:�i�j�h�[�Z�p�•�y�� �j�_�a�m�e�v�l�Z�l�•�\���a�^�•�c�k�g�x�\�Z�e�Z�k�v�� �g�Z���f�•�`�g�Z�j�h�^�g�b�o���g�Z�m�d�h�\�h-

�i�j�Z�d�l�b�q�g�b�o�� �d�h�g�n�_�j�_�g�p�•�y�o���� �©�I�_�^�Z�]�h�]�•�d�Z�� �l�Z�� �i�k�b�o�h�e�h�]�•�y���� �f�b�g�m�e�_���� �k�m�q�Z�k�g�_����

�f�Z�c�[�m�l�g�}�ª�����H�^�_�k�Z�����=�H���©�I�•�\�^�_�g�g�Z���n�m�g�^�Z�p�•�y���i�_�^�Z�]�h�]�•�d�b�ª�������������������©�I�_�^�Z�]�h�]�•�d�Z���l�Z��

�i�k�b�o�h�e�h�]�•�y���� �l�_�h�j�•�y�� �•�� �i�j�Z�d�l�b�d�Z�� �Z�d�l�m�Z�e�v�g�b�o�� �^�h�k�e�•�^�`�_�g�v�ª�� ���E�v�\�•�\���� �E�v�\�•�\�k�v�d�Z��

�i�_�^�Z�]�h�]�•�q�g�Z�� �k�i�•�e�v�g�h�l�Z���� �������������� �©�:�d�l�m�Z�e�v�g�•�� �i�j�h�[�e�_�f�b�� �]�_�j�f�Z�g�h-�j�h�f�Z�g�k�v�d�h�€��



28 
 
�n�•�e�h�e�h�]�•�€�� �l�Z�� �h�k�\�•�l�g�•�c�� �k�h�p�•�h�d�m�e�v�l�m�j�g�b�c�� �i�j�h�p�_�k�ª�� ���L�_�j�g�h�i�•�e�v���� �L�G�I�M�� �•�f�_�g�•��

�<�h�e�h�^�b�f�b�j�Z�� �=�g�Z�l�x�d�Z���� �������������� �©�:�d�l�m�Z�e�v�g�•�� �i�j�h�[�e�_�f�b�� �•�g�h�a�_�f�g�h�€�� �n�•�e�h�e�h�]�•�€�� �l�Z��

�h�k�\�•�l�g�•�c�� �k�h�p�•�h�d�m�e�v�l�m�j�g�b�c�� �i�j�h�p�_�k�ª�� ���L�_�j�g�h�i�•�e�v���� �L�G�I�M�� �•�f�_�g�•�� �<�h�e�h�^�b�f�b�j�Z��

�=�g�Z�l�x�d�Z���� �������������� �©�D�h�f�m�g�•�d�Z�p�•�y�� �\�� �k�m�q�Z�k�g�h�f�m���k�h�p�•�m�f�•�ª�� ���E�v�\�•�\���� �E�G�M���•�f�_�g�•�� �1�\�Z�g�Z��

�N�j�Z�g�d�Z���� ������������ �\�k�_�m�d�j�Z�€�g�k�v�d�b�o �g�Z�m�d�h�\�h-�i�j�Z�d�l�b�q�g�b�o�� �d�h�g�n�_�j�_�g�p�•�y�o�����©�K�m�q�Z�k�g�Z��

�h�k�\�•�l�Z�� �•�� �g�Z�m�d�Z�� �\���M�d�j�Z�€�g�•���� �l�j�Z�^�b�p�•�€�� �l�Z�� �•�g�g�h�\�Z�p�•�€�ª�� ���O�Z�j�d�•�\���� �G�Z�m�d�h�\�h-�m�q�[�h�\�b�c��

�p�_�g�l�j�� �i�j�b�d�e�Z�^�g�h�€�� �f�Z�l�_�f�Z�l�b�d�b�� �G�:�G�� �M�d�j�Z�€�g�b���� �������������� �©�:�d�l�m�Z�e�v�g�•�� �i�j�h�[�e�_�f�b��

�n�•�e�h�e�h�]�•�€�� �l�Z�� �f�_�l�h�^�b�d�b�� �\�b�d�e�Z�^�Z�g�g�y�� �•�g�h�a�_�f�g�b�o�� �f�h�\�� �m�� �k�m�q�Z�k�g�h�f�m��

�f�m�e�v�l�b�e�•�g�]�\�Z�e�v�g�h�f�m�� �i�j�h�k�l�h�j�•�ª�� ���<�•�g�g�b�p�y���� �<�>�I�M�� �•�f���� �F�� �D�h�p�x�[�b�g�k�v�d�h�]�h����

2018); �a�Z�k�•�^�Z�g�g�y�o���g�Z�m�d�h�\�h-�f�_�l�h�^�b�q�g�h�]�h���k�_�f�•�g�Z�j�m���d�Z�n�_�^�j�b���•�g�h�a�_�f�g�b�o���f�h�\���^�e�y��

�i�j�b�j�h�^�g�b�q�b�o�� �n�Z�d�m�e�v�l�_�l�•�\�� �E�v�\�•�\�k�v�d�h�]�h�� �g�Z�p�•�h�g�Z�e�v�g�h�]�h�� �m�g�•�\�_�j�k�b�l�_�l�m�� �•�f�_�g�•��

�1�\�Z�g�Z���N�j�Z�g�d�Z���m�����������±�����������j�j�� 

�I�m�[�e�•�d�Z�p�•�€�� �H�k�g�h�\�g�•�� �j�_�a�m�e�v�l�Z�l�b�� �^�b�k�_�j�l�Z�p�•�c�g�h�]�h�� �^�h�k�e�•�^�`�_�g�g�y��

�\�•�^�h�[�j�Z�`�_�g�h�� �\�� ���� �h�^�g�h�h�k�•�[�g�b�o�� �k�l�Z�l�l�y�o�� �m�� �\�•�l�q�b�a�g�y�g�b�o�� �g�Z�m�d�h�\�b�o�� �n�Z�o�h�\�b�o��

�\�b�^�Z�g�g�y�o���� ���� �k�l�Z�l�l�y�o�� �m�� �a�Z�d�h�j�^�h�g�g�b�o�� �a�[�•�j�g�b�d�Z�o�� �g�Z�m�d�h�\�b�o�� �i�j�Z�p�v���� ���� �l�_�a�Z�o��

�^�h�i�h�\�•�^�_�c���g�Z���d�h�g�n�_�j�_�g�p�•�y�o�����Z���l�Z�d�h�`���\�������g�Z�\�q�Z�e�v�g�h-�f�_�l�h�^�b�q�g�h�f�m���i�h�k�•�[�g�b�d�m�����m��

�k�i�•�\�Z�\�l�h�j�k�l�\�•���� 

�H�k�h�[�b�k�l�b�c�� �\�g�_�k�h�d�� �a�^�h�[�m�\�Z�q�Z�� �M�� �g�Z�\�q�Z�e�v�g�h-�f�_�l�h�^�b�q�g�h�f�m�� �i�h�k�•�[�g�b�d�m��

�³�,�7�� �/�L�W�H�U�D�F�\�� �L�Q�� �:�U�L�W�L�Q�J�´���� �h�i�m�[�e�•�d�h�\�Z�g�h�f�m�� �m�� �k�i�•�\�Z�\�l�h�j�k�l�\�•���� �a�^�h�[�m�\�Z�q�_�f��

�j�h�a�j�h�[�e�_�g�h�� �\�i�j�Z�\�b�� �^�e�y�� �i�h�_�l�Z�i�g�h�]�h�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•���\���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���m�������•�a��������

�j�h�a�^�•�e�•�\�� 

�K�l�j�m�d�l�m�j�Z�� �c�� �h�[�k�y�]�� �j�h�[�h�l�b���� �>�b�k�_�j�l�Z�p�•�y�� �k�d�e�Z�^�Z�}�l�v�k�y�� �a�•�� �\�k�l�m�i�m���� �l�j�v�h�o��

�j�h�a�^�•�e�•�\���� �\�b�k�g�h�\�d�•�\���� �k�i�b�k�d�m�� �\�b�d�h�j�b�k�l�Z�g�b�o�� �^�`�_�j�_�e�� �•�� �^�h�^�Z�l�d�•�\�� ���������� �2�€�� �h�k�g�h�\�g�b�c��

�a�f�•�k�l�� �\�b�d�e�Z�^�_�g�h�� �g�Z�� �������� �k�l�h�j�•�g�d�Z�o���� �J�h�[�h�l�Z�� �f�•�k�l�b�l�v�� ���� �l�Z�[�e�b�p�v�� �•�� ���� �j�b�k�m�g�d�•�\����

�K�i�b�k�h�d�� �\�b�d�h�j�b�k�l�Z�g�b�o�� �^�`�_�j�_�e�� �g�Z�e�•�q�m�}�� �������� �g�Z�c�f�_�g�m�\�Z�g�v���� �•�a�� �g�b�o�� �������± 

�Z�g�]�e�•�c�k�v�d�h�x���f�h�\�h�x���� 
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�J�H�A�>�1�E���� 

�L�?�H�J�?�L�B�Q�G�1���I�?�J�?�>�M�F�H�<�B���N�H�J�F�M�<�:�G�G�Y�� 

�:�G�=�E�H�F�H�<�G�H�2���E�?�D�K�B�Q�G�H�2���D�H�F�I�?�L�?�G�L�G�H�K�L�1�� 

�M���I�J�H�N�?�K�1�C�G�H���H�J�1�/�G�L�H�<�:�G�H�F�M���I�B�K�?�F�G�H�F�M���K�I�1�E�D�M�<�:�G�G�1��

�F�:�C�;�M�L�G�1�O���N�:�O�1�<�P�1�<���A���1�G�N�H�J�F�:�P�1�C�G�B�O���L�?�O�G�H�E�H�=�1�C�� 

�<���M�F�H�<�:�O���F�:�=�1�K�L�J�:�L�M�J�B 

 

�M���i�_�j�r�h�f�m���j�h�a�^�•�e�• �j�h�a�d�j�b�l�h���k�m�l�g�•�k�l�v���d�e�x�q�h�\�h�]�h���i�h�g�y�l�l�y �^�h�k�e�•�^�`�_�g�g�y���± 

�©�Z�g�]�e�h�f�h�\�g�Z�� �e�_�d�k�b�q�g�Z�� �d�h�f�i�_�l�_�g�l�g�•�k�l�v�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �n�Z�o�•�\�p�•�\�� �a�� �•�g�n�h�j�f�Z�p�•�c�g�b�o�� �l�_�o�g�h�e�h�]�•�c�ª. 

�<�b�a�g�Z�q�_�g�h�� �k�l�j�m�d�l�m�j�m���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �n�Z�o�•�\�p�•�\�� �a�� �•�g�n�h�j�f�Z�p�•�c�g�b�o��

�l�_�o�g�h�e�h�]�•�c, �y�d�Z�� �\�d�e�x�q�Z�} �\�•�^�i�h�\�•�^�g�•�� �a�g�Z�g�g�y���� �g�Z�\�b�q�d�b���c �m�f�•�g�g�y�����<�•�^�•�[�j�Z�g�h����

�i�j�h�Z�g�Z�e�•�a�h�\�Z�g�h���c���h�[�‰�j�m�g�l�h�\�Z�g�h���i�•�^�o�h�^�b���•���i�j�b�g�p�b�i�b �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�v�f�•�� �f�Z�c�[�m�l�g�•�o 

�n�Z�o�•�\�p�•�\���a���•�g�n�h�j�f�Z�p�•�c�g�b�o���l�_�o�g�h�e�h�]�•�c.  

 

 

1.1. �K�m�l�g�•�k�l�v���l�Z���k�l�j�m�d�l�m�j�Z���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•�� 

�m���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o��

�n�Z�o�•�\�p�•�\���a���•�g�n�h�j�f�Z�p�•�c�g�b�o���l�_�o�g�h�e�h�]�•�c 

 

�<�b�d�h�g�Z�g�g�y���i�j�h�n�_�k�•�c�g�b�o���h�[�h�\�¶�y�a�d�•�\�� �l�Z���\�b�j�•�r�_�g�g�y���i�j�h�n�_�k�•�c�g�b�o���a�Z�^�Z�q���a�Z��

�^�h�i�h�f�h�]�h�x�� �•�g�r�h�f�h�\�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �i�_�j�_�^�[�Z�q�Z�}�� �\�b�k�h�d�b�c��

�j�•�\�_�g�v�� �k�n�h�j�f�h�\�Z�g�h�k�l�•�� �•�g�r�h�f�h�\�g�h�€���d�h�f�m�g�•�d�Z�l�b�\�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�• �m���n�Z�o�•�\�p�•�\��

�1�L-�k�n�_�j�b�����<�� �k�\�h�x�� �q�_�j�]�m���� �\�b�k�h�d�b�c�� �j�•�\�_�g�v�� �k�n�h�j�f�h�\�Z�g�h�k�l�•�� �Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �^�•�e�h�\�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �a�Z�[�_�a�i�_�q�m�}��

�n�Z�o�•�\�p�y�f���1�L���k�n�_�j�b �f�h�`�e�b�\�•�k�l�v���g�Z�e�_�`�g�h�]�h���\�b�d�h�g�Z�g�g�y���i�j�h�n�_�k�•�c�g�b�o���h�[�h�\�¶�y�a�d�•�\��
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�l�Z�� �j�h�e�_�c�� �m�� �i�j�h�p�_�k�•���•�g�r�h�f�h�\�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h�]�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y���� 

�<�g�m�l�j�•�r�g�y �]�h�l�h�\�g�•�k�l�v���l�Z���k�i�j�h�f�h�`�g�•�k�l�v���^�h���\�b�d�h�j�b�k�l�Z�g�g�y���•�g�h�a�_�f�g�h�€���f�h�\�b��

�\�� �j�_�Z�e�v�g�b�o�� �m�f�h�\�Z�o�� �i�j�h�^�m�d�l�b�\�g�h�€�� �^�•�y�e�v�g�h�k�l�•�� ���]�h�\�h�j�•�g�g�•���� �i�b�k�v�f�•�����•�g�h�a�_�f�g�h�x��

�f�h�\�h�x�� �a�Z�[�_�a�i�_�q�m�x�l�v�k�y�� �h�^�g�b�f�� �•�a�� �d�h�f�i�h�g�_�g�l�•�\�� �•�g�r�h�f�h�\�g�h�€�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•���± �e�_�d�k�b�q�g�h�x���d�h�f�i�_�l�_�g�l�g�•�k�l�x���� 

�G�Z�� �^�m�f�d�m�� �<�� �L�_�j�_�s�m�d, �e�_�d�k�b�d�Z�� �\�b�k�l�m�i�Z�}�� �©�\�_�^�m�q�b�f�� �d�h�f�i�h�g�_�g�l�h�f�ª��

�•�g�r�h�f�h�\�g�h�]�h���f�h�\�e�_�g�g�}�\�h�]�h���k�i�•�e�d�m�\�Z�g�g�y �>���������k���������@. �K�Z�f�_���e�_�d�k�b�d�Z �i�j�b�c�f�Z�}���g�Z��

�k�_�[�_�� �h�k�g�h�\�g�_�� �d�h�f�m�g�•�d�Z�l�b�\�g�_�� �g�Z�\�Z�g�l�Z�`�_�g�g�y�� �i�j�b�� �\�b�k�e�h�\�e�x�\�Z�g�g�•�� �•�� �k�i�j�b�c�g�y�l�l�•��

�k�f�b�k�e�m�� �\�b�k�e�h�\�e�x�\�Z�g�g�y �>������ �k���� �����@. �H�� �;�b�d�h�g�y�� �\�\�Z�`�Z�}�� �e�_�d�k�b�d�m��

�g�Z�c�•�g�n�h�j�f�Z�l�b�\�g�•�r�b�f�� �i�e�Z�k�l�h�f�� �i�j�h�n�_�k�•�c�g�h�]�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y��[37, 

�k���������@. 

�M���f�_�l�h�^�b�p�•���g�Z�\�q�Z�g�g�y���•�g�h�a�_�f�g�b�o���f�h�\���i�h�g�y�l�l�y���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•��

�l�j�Z�d�l�m�x�l�v���y�d:  

�x �d�h�]�g�•�l�b�\�g�h-�i�j�Z�d�l�b�q�g�m���]�h�l�h�\�g�•�k�l�v���^�h���h�\�h�e�h�^�•�g�g�y���e�_�d�k�b�d�h�x�����/�����Y�l�Z�}�\�Z, 

�=�����<�h�e�d�h�l�j�m�[) [38; 39];  

�x �a�^�Z�l�g�•�k�l�v���^�h���d�h�j�_�d�l�g�h�]�h���h�n�h�j�f�e�_�g�g�y���k�\�h�€�o���\�b�k�e�h�\�e�x�\�Z�g�v���•���j�h�a�m�f�•�g�g�y��

�f�h�\�e�_�g�g�y�� �•�g�r�b�o���� �y�d�Z�� �[�Z�a�m�}�l�v�k�y�� �g�Z�� �k�d�e�Z�^�g�•�c�� �•���^�b�g�Z�f�•�q�g�•�c���\�a�Z�}�f�h�^�•�€��

�\�•�^�i�h�\�•�^�g�b�o���g�Z�\�b�q�h�d�����a�g�Z�g�v���•���e�_�d�k�b�q�g�h�€���m�k�\�•�^�h�f�e�_�g�h�k�l�•��(�K�����K�f�h�e�•�g�Z) [15]; 

�x �a�^�Z�l�g�•�k�l�v�� �\�b�d�e�b�d�Z�l�b���e�_�d�k�b�q�g�m�� �h�^�b�g�b�p�x���a�� �l�j�b�\�Z�e�h�€�� �i�Z�f�¶�y�l�•���c��

�\�d�e�x�q�Z�l�b���p�x���e�_�d�k�b�q�g�m���h�^�b�g�b�p�x �m �f�h�\�e�_�g�g�}�\�b�c���e�Z�g�p�x�] ���G�����=�h�j�[�m�g�h�\�Z����[40]; 

�x �y�d�� �g�Z�y�\�g�•�k�l�v���k�e�h�\�g�b�d�h�\�h�]�h �a�Z�i�Z�k�m�� �Z�� �l�Z�d�h�` �a�^�Z�l�g�•�k�l�v�� �^�h���Z�^�_�d�\�Z�l�g�h�]�h��

�\�`�b�\�Z�g�g�y���e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v ���1�����F�Z�d�Z�j�_�g�d�h�� [41]; 

�x �a�g�Z�g�g�y���� �Z�� �l�Z�d�h�`�� �a�^�Z�l�g�•�k�l�v�� �\�b�d�h�j�b�k�l�h�\�m�\�Z�l�b�� �k�e�h�\�g�b�d�h�\�b�c�� �a�Z�i�Z�k��

���A�Z�]�Z�e�v�g�h�}�\�j�h�i�_�c�k�v�d�•���J�_�d�h�f�_�g�^�Z�p�•�€���a���f�h�\�g�h�€���h�k�\�•�l�b�����>���������k�������@. 

�I�j�h�Z�g�Z�e�•�a�h�\�Z�g�•���\�b�a�g�Z�q�_�g�g�y �^�Z�x�l�v���i�•�^�k�l�Z�\�b���k�l�\�_�j�^�`�m�\�Z�l�b�����s�h���e�_�d�k�b�q�g�Z��

�d�h�f�i�_�l�_�g�l�g�•�k�l�v���i�_�j�_�^�[�Z�q�Z�}���a�Z�k�\�h�}�g�g�y���e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v���� 

�E�_�d�k�b�q�g�•�� �h�^�b�g�b�p�•���} �k�d�e�Z�^�g�b�f�b �m�l�\�h�j�_�g�g�y�f�b���� �y�d�• �f�Z�x�l�v���n�h�j�f�m�� �•��

�a�g�Z�q�_�g�g�y�����I �•�^�� �n�h�j�f�h�x�� �k�e�h�\�Z���g�Z�m�d�h�\�p�•�� �i�_�j�r�� �a�Z�� �\�k�_���� �j�h�a�m�f�•�x�l�v �c�h�]�h�� �a�\�m�d�h�\�m��
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�h�[�h�e�h�g�d�m�����y�d�Z �k�i�j�b�c�f�Z�}�l�v�k�y���g�Z���k�e�m�o [43]. �A�g�Z�q�_�g�g�y���k�e�h�\�Z���}���c�h�]�h���k�_�f�Z�g�l�b�q�g�b�f��

�k�d�e�Z�^�h�f���� �[�_�a�i�h�k�_�j�_�^�g�v�h�� �i�h�\�¶�y�a�Z�g�b�f�� �a�� �f�h�\�g�b�f�� �h�[�•�]�h�f�� �l�Z�� �]�j�Z�f�Z�l�b�q�g�h�x��

�n�h�j�f�h�x�����K�_�f�Z�g�l�b�d�Z���Z�g�Z�e�•�a�m�}���\�•�^�g�h�r�_�g�g�y���f�h�\�g�b�o���h�^�b�g�b�p�v���•���y�\�b�s�����i�j�h�p�_�k�•�\���•��

�i�j�_�^�f�_�l�•�\���� �y�d�•�� �g�b�f�b�� �i�h�a�g�Z�q�Z�x�l�v�k�y�� �E�_�d�k�b�q�g�•�� �h�^�b�g�b�p�•���}�� �h�^�b�g�b�p�y�f�b���j�•�a�g�b�o��

�f�h�\�g�b�o�� �j�•�\�g�•�\ [44]. �M�� �d�h�g�l�_�d�k�l�•�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\�� �e�_�d�k�b�q�g�•�� �h�^�b�g�b�p�•�� �h�[�¶�}�^�g�m�x�l�v�k�y�� �m�� �k�b�k�l�_�f�m�� �f�h�\�g�b�o��

�a�Z�k�h�[�•�\�����y�d�• �f�Z�x�l�v�� �k�i�•�e�v�g�•�� �k�_�f�Z�g�l�b�q�g�•�� �h�a�g�Z�d�b���� �\�a�Z�}�f�h�^�•�x�l�v���f�•�`�� �k�h�[�h�x�� 

�n�h�j�f�m�x�q�b �n�m�g�d�p�•�h�g�Z�e�v�g�h-�k�_�f�Z�g�l�b�q�g�•���i�h�e�y [45]. 

�G�Z�c�[�•�e�v�r�� �\�Z�]�h�f�b�f�b�� �Z�k�i�_�d�l�Z�f�b���� �y�d�•���g�_�h�[�o�•�^�g�h�� �\�j�Z�o�h�\�m�\�Z�l�b���m�� �i�j�h�p�_�k�•��

�h�\�h�e�h�^�•�g�g�y���e�_�d�k�b�q�g�b�f�b���h�^�b�g�b�p�y�f�b�����} [43]:  

�x �h�k�h�[�e�b�\�h�k�l�•���a�\�m�d�h�\�h�€���•���]�j�Z�n�•�q�g�h�€���n�h�j�f�b���k�e�h�\�Z;  

�x �a�g�Z�q�_�g�g�y �k�e�h�\�Z�����s�h���i�j�_�^�k�l�Z�\�e�y�}���c�h�]�h���a�f�•�k�l�h�\�m���k�l�h�j�h�g�m;  

�x �\�a�Z�}�f�h�a�\�¶�y�a�h�d���\�`�b�\�Z�g�g�y�� �k�e�h�\�Z�� �a�� �c�h�]�h�� �]�j�Z�f�Z�l�b�q�g�b�f�� �h�n�h�j�f�e�_�g�g�y�f����

�a�Z�\�^�y�d�b���y�d�h�f�m���m�l�\�h�j�x�x�l�v�k�y �k�e�h�\�h�n�h�j�f�b���� 

�x �i�j�b�l�Z�f�Z�g�g�•�k�l�v�� �k�e�h�\�m���\�e�Z�k�g�b�o���©�\�g�m�l�j�•�r�g�•�o�ª �l�Z �©�a�h�\�g�•�r�g�•�o�ª 

�\�e�Z�k�l�b�\�h�k�l�_�c���� �y�d�•�� �^�h�a�\�h�e�y�x�l�v�� �j�_�Z�e�•�a�m�\�Z�l�b�� �l�Z�d�m�� �d�e�x�q�h�\�m���o�Z�j�Z�d�l�_�j�b�k�l�b�d�m�� �y�d 

�k�i�h�e�m�q�m�\�Z�g�•�k�l�v �a�� �•�g�r�b�f�b�� �k�e�h�\�Z�f�b���� �m�� �j�_�a�m�e�v�l�Z�l�•�� �q�h�]�h�� �m�l�\�h�j�x�x�l�v�k�y��

�k�e�h�\�h�k�i�h�e�m�q�_�g�g�y. 

�?�n�_�d�l�b�\�g�•�k�l�v �n�h�j�f�m�\�Z�g�g�y���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•���a�Z�e�_�`�b�l�v���\�•�^���j�•�\�g�y��

�k�n�h�j�f�h�\�Z�g�h�k�l�•���€�€�� �d�h�f�i�h�g�_�g�l�•�\�����e�_�d�k�b�q�g�b�o�� �g�Z�\�b�q�h�d���� �h�[�k�y�]�m�� �a�Z�k�\�h�}�g�b�o��

�e�_�d�k�b�q�g�b�o���a�g�Z�g�v���l�Z �^�b�g�Z�f�•�q�g�h�]�h �•�g�l�_�j�Z�d�l�b�\�g�h�]�h�� �n�m�g�d�p�•�h�g�m�\�Z�g�g�y���p�b�o��

�d�h�f�i�h�g�_�g�l�•�\ �a���m�j�Z�o�m�\�Z�g�g�y�f �e�_�d�k�b�q�g�h�€���m�k�\�•�^�h�f�e�_�g�h�k�l�•���>���������k�����������@. 

�L�Z�d�b�f�� �q�b�g�h�f���� �Z�g�]�e�h�f�h�\�g�Z�� �e�_�d�k�b�q�g�Z�� �d�h�f�i�_�l�_�g�l�g�•�k�l�v�� �f�Z�c�[�m�l�g�•�o�� �1�L-

�n�Z�o�•�\�p�•�\�� �}�� �€�o�� �•�g�l�_�]�j�h�\�Z�g�h�x�� �y�d�•�k�l�x���� �s�h�� �i�_�j�_�^�[�Z�q�Z�}�� �k�n�h�j�f�h�\�Z�g�•�k�l�v�� �m�� �g�b�o��

�d�h�f�i�e�_�d�k�m�� �a�g�Z�g�v���� �g�Z�\�b�q�h�d�� �•�� �a�^�Z�l�g�h�k�l�•�� �\�b�d�h�j�b�k�l�h�\�m�\�Z�l�b���k�e�h�\�g�b�d�h�\�b�c�� �a�Z�i�Z�k��

�Z�g�]�e�•�c�k�v�d�h�€�� �f�h�\�b�� �m�� �i�j�h�p�_�k�•�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �Z�g�]�e�h�f�h�\�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y���\���1�L-�k�n�_�j�•���� 

�E�_�d�k�b�q�g�•�� �a�g�Z�g�g�y���� �s�h�� �\�o�h�^�y�l�v�� �^�h�� �k�l�j�m�d�l�m�j�b�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•���1�L-�n�Z�o�•�\�p�•�\�� �\�d�e�x�q�Z�x�l�v �>���������k����������; ���������k�����������@:  
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�x �a�\�m�d�h�\�m �•���]�j�Z�n�•�q�g�m �n�h�j�f�b �k�e�h�\�Z��  

�x �k�_�f�Z�g�l�b�d�m �e�_�d�k�b�q�g�h�€���h�^�b�g�b�p�•�����l�h�[�l�h���€�€ �^�_�g�h�l�Z�l�b�\�g�h�]�h���•���d�h�g�h�l�Z�l�b�\�g�h�]�h��

�a�g�Z�q�_�g�g�y��  

�x �a�^�Z�l�g�•�k�l�v �k�e�•�\�� �f�Z�l�b�� �Z�g�l�h�g�•�f�b���� �k�b�g�h�g�•�f�b���� �h�f�h�g�•�f�b���� �i�Z�j�h�g�•�f�b����

�k�l�b�e�•�k�l�b�q�g�m�� �a�Z�[�Z�j�\�e�_�g�•�k�l�v���� �k�h�p�•�h�d�m�e�v�l�m�j�g�m�� �a�Z�[�Z�j�\�e�_�g�•�k�l�v���� �k�i�h�e�m�q�m�\�Z�e�v�g�m��

�p�•�g�g�•�k�l�v; 

�x �i�h�g�y�l�l�y���� �a�g�Z�q�_�g�g�y�� �y�d�b�o�� �\�b�j�Z�`�Z�}�l�v�k�y�� �m�� �\�•�^�f�•�g�g�b�c�� �k�i�h�k�•�[�� �m�� �j�•�a�g�b�o��

�f�h�\�Z�o;  

�x �k�l�j�m�d�l�m�j�b���k�e�h�\�Z�����i�j�Z�\�b�e���k�e�h�\�h�l�\�h�j�m;  

�x �k�Z�f�h�k�l�•�c�g�b�o���l�Z���k�e�m�`�[�h�\�b�o���k�e�•�\���y�d���a�Z�k�h�[�•�\���a�\�¶�y�a�d�m���\���j�_�q�_�g�g�y�o���•���l�_�d�k�l�Z�o; 

�x  �l�b�i�•�\���k�e�h�\�g�b�d�•�\;  

�x �e�_�d�k�b�q�g�h�€���k�b�k�l�_�f�b���Z�g�]�e�•�c�k�v�d�h�€���f�h�\�b.  

�G�� �@�h�\�l�x�d���>�������� �k���� �����@ �Z�d�p�_�g�l�m�}�� �g�Z�� �l�\�_�j�^�`�_�g�g�•�� �:. �R�Z�f�h�\�Z���� �s�h�� �^�e�y��

�\�b�j�•�r�_�g�g�y�� �a�Z�^�Z�q�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h�� �g�Z�\�q�Z�g�g�y �f�h�\�b�� �h�k�h�[�e�b�\�h�� �\�Z�`�e�b�\�b�f�b�� �}��

�i�j�h�p�_�^�m�j�g�•���a�g�Z�g�g�y�����\���y�d�b�o�����m���k�\�h�x���q�_�j�]�m�����\�b�^�•�e�y�x�l�v���a�g�Z�g�g�y���i�j�h���j�h�a�]�h�j�l�Z�g�g�y���^�•�€����

�l�h�[�l�h���\�b�d�h�g�Z�g�g�y���^�•�€�����k�i�h�k�•�[���€�€���j�_�Z�e�•�a�Z�p�•�€���l�Z���a�g�Z�g�g�y���i�j�h���f�h�`�e�b�\�b�c���j�_�a�m�e�v�l�Z�l�����k�l�Z�g����

�^�h���y�d�h�]�h���i�j�b�a�\�h�^�b�l�v���\�b�d�h�g�Z�g�g�y���p�•�}�€���^�•�€ [49].  

�L�Z�d�b�f�� �q�b�g�h�f���� �m�� �i�j�h�p�_�k�•�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y��

�f�Z�c�[�m�l�g�•�� �1�L-�n�Z�o�•�\�p�•�� �i�h�\�b�g�g�•���a�g�Z�l�b�� �r�b�j�h�d�_�� �d�h�e�h���e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v���� �s�h��

�\�b�d�h�j�b�k�l�h�\�m�x�l�v�k�y�� �\�� �^�h�f�•�g�m�\�Z�e�v�g�b�o�� �d�h�f�m�g�•�d�Z�l�b�\�g�b�o�� �k�b�l�m�Z�p�•�y�o�����f�_�o�Z�g�•�a�f�•�\��

�i�h�}�^�g�Z�g�g�y�� �\�b�\�q�_�g�b�o�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v���� �i�j�Z�\�b�e�� �\�`�b�\�Z�g�g�y�� �\�b�\�q�_�g�b�o��

�e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v���\�•�^�i�h�\�•�^�g�h���^�h���j�_�}�k�l�j�m�����`�Z�g�j�m���•���k�l�b�e�x���>���������k���������@. 

�E�_�d�k�b�q�g�•���a�g�Z�g�g�y���y�d���\�Z�`�e�b�\�Z���k�d�e�Z�^�h�\�Z���d�h�]�g�•�l�b�\�g�h�€���^�•�y�e�v�g�h�k�l�•���k�l�m�^�_�g�l�Z���•��

�f�Z�l�_�j�•�Z�e�� �^�e�y�� �a�Z�[�_�a�i�_�q�_�g�g�y�� �d�h�]�g�•�l�b�\�g�h�€�� �[�Z�a�b�� �l�Z�� �f�•�p�g�h�€�� �e�_�d�k�b�q�g�h�€�� �h�k�g�h�\�b�� �^�e�y��

�n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•���>�������� �k���� �����@, �\�•�^�•�]�j�Z�x�l�v�� �\�Z�]�h�f�m�� �j�h�e�v�� �m��

�k�d�e�Z�^�• �p�•�}�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•���� �i�j�h�l�_�� �p�_�g�l�j�Z�e�v�g�h�x�� �e�Z�g�d�h�x�� �m�� �i�j�h�p�_�k�•�� �g�Z�\�q�Z�g�g�y��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �}�� �e�_�d�k�b�q�g�•�� �g�Z�\�b�q�d�b �>�������� �k���� �����@. �L�Z�d, 
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�n�h�j�f�m�\�Z�g�g�y�� �e�_�d�k�b�q�g�b�o�� �g�Z�\�b�q�h�d �g�Z�m�d�h�\�p�•�� �\�\�Z�`�Z�x�l�v���h�^�g�b�f�� �•�a�� �\�Z�`�e�b�\�b�o��

�Z�k�i�_�d�l�•�\���n�h�j�f�m�\�Z�g�g�y���•�g�r�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€ �d�h�f�i�_�l�_�g�l�g�h�k�l�•���>���������k�����������@.  

�X. �I�Z�k�k�h�\�� �h�[�‰�j�m�g�l�m�\�Z�\���k�l�Z�^�•�€�� �n�h�j�f�m�\�Z�g�g�y �e�_�d�k�b�q�g�b�o�� �g�Z�\�b�q�h�d���� �y�d�•��

�\�d�e�x�q�Z�x�l�v��[51]:  

1) �k�i�j�b�c�g�y�l�l�y�� �k�e�h�\�Z�� �\�� �i�j�h�p�_�k�•�� �c�h�]�h�� �n�m�g�d�p�•�h�g�m�\�Z�g�g�y �c �k�l�\�h�j�_�g�g�y��

�a�\�m�d�h�\�h�]�h���h�[�j�Z�a�m;  

2) �m�k�\�•�^�h�f�e�_�g�g�y���a�g�Z�q�_�g�g�y���k�e�h�\�Z;  

3) �•�f�•�l�Z�p�•�x �k�e�h�\�Z���•�a�h�e�v�h�\�Z�g�h���q�b���m���d�h�g�l�_�d�k�l�•��  

4) �k�Z�f�h�k�l�•�c�g�_���i�h�a�g�Z�q�_�g�g�y �k�l�m�^�_�g�l�Z�f�b �h�[�¶�}�d�l�•�\, �y�d�• �\�b�a�g�Z�q�Z�x�l�v �e�_�d�k�b�q�g�•��

�h�^�b�g�b�p�•��  

5) �j�h�a�m�f�•�g�g�y�� �k�l�m�^�_�g�l�Z�f�b�� �f�_�o�Z�g�•�a�f�•�\���d�h�f�[�•�g�m�\�Z�g�g�y���� �d�h�e�b�� �e�_�d�k�b�q�g�•��

�h�^�b�g�b�p�• �\�k�l�m�i�Z�x�l�v �m �g�h�\�•���a�\�¶�y�a�d�b;  

6) �\�`�b�\�Z�g�g�y���e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v���m���j�•�a�g�b�o���d�h�g�l�_�d�k�l�Z�o. 

�A�Z�e�_�`�g�h�� �\�•�^�� �\�b�^�m�� �f�h�\�e�_�g�g�}�\�h�€�� �^�•�y�e�v�g�h�k�l�•���� �\�� �y�d�h�f�m�� �n�m�g�d�p�•�h�g�m�\�Z�l�b�f�m�l�v��

�e�_�d�k�b�q�g�•�� �g�Z�\�b�q�d�b���� �€�o�� �i�h�^�•�e�y�x�l�v�� �g�Z�� �j�_�p�_�i�l�b�\�g�•�� �•���j�_�i�j�h�^�m�d�l�b�\�g�•. �I�•�^��

�j�_�p�_�i�l�b�\�g�b�f�b�� �f�h�\�e�_�g�g�}�\�b�f�b�� �e�_�d�k�b�q�g�b�f�b�� �g�Z�\�b�q�d�Z�f�b�� �j�h�a�m�f�•�x�l�v�� �g�Z�\�b�q�d�b��

�•�g�l�m�€�l�b�\�g�h-�i�j�Z�\�b�e�v�g�h�]�h�� �\�i�•�a�g�Z�\�Z�g�g�y�� �•�� �j�h�a�m�f�•�g�g�y�� �•�g�r�h�f�h�\�g�h�€���e�_�d�k�b�d�b [4, 

�k�� 271], �k�i�•�\�\�•�^�g�_�k�_�g�g�y�� �Z�^�b�l�b�\�g�h�]�h�� �q�b�� �]�j�Z�n�•�q�g�h�]�h�� �h�[�j�Z�a�m�� �k�e�h�\�Z�� �a�� �c�h�]�h��

�k�_�f�Z�g�l�b�d�h�x���� �k�_�f�Z�g�l�b�a�Z�p�•�€�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v�����d�h�j�b�k�l�m�\�Z�g�g�y�� �k�e�h�\�h�l�\�h�j�q�h�x�� �•��

�d�h�g�l�_�d�k�l�m�Z�e�v�g�h�x�� �a�^�h�]�Z�^�d�h�x���� �a�h�d�j�_�f�Z�� �a�^�h�]�Z�^�m�\�Z�g�g�y�� �i�j�h�� �a�g�Z�q�_�g�g�y�� �e�_�d�k�b�q�g�b�o��

�h�^�b�g�b�p�v�����y�d�•���g�Z�e�_�`�Z�l�v���^�h���i�h�l�_�g�p�•�c�g�h�]�h���k�e�h�\�g�b�d�Z�����^�b�n�_�j�_�g�p�•�x�\�Z�g�g�y���k�o�h�`�b�o���a�Z��

�a�\�m�q�Z�g�g�y�f�� �q�b�� �n�h�j�f�h�x�� �k�e�•�\�� �a�Z���€�o�� �•�g�n�h�j�f�Z�l�b�\�g�b�f�b�� �h�a�g�Z�d�Z�f�b���� �\�b�a�g�Z�q�_�g�g�y��

�]�j�Z�n�•�q�g�h�]�h�� �h�[�j�Z�a�m�� �k�e�h�\�Z�� �g�Z�� �h�k�g�h�\�•�� �k�e�m�o�h�f�h�l�h�j�g�h�]�h�� �•�� �g�Z�\�i�Z�d�b���± 

�k�e�m�o�h�f�h�l�h�j�g�h�]�h�� �h�[�j�Z�a�m�� �k�e�h�\�Z�� �g�Z�� �h�k�g�h�\�•�� �]�j�Z�n�•�q�g�h�]�h �>�������� �k���� ����; �������� �k���� �������@. 

�L�Z�d�b�f�� �q�b�g�h�f���� �k�n�h�j�f�h�\�Z�g�•�k�l�v�� �m�� �k�l�m�^�_�g�l�•�\�� �j�_�p�_�i�l�b�\�g�b�o���e�_�d�k�b�q�g�b�o�� �g�Z�\�b�q�h�d 

�^�Z�k�l�v���€�f���f�h�`�e�b�\�•�k�l�v���\�i�•�a�g�Z�\�Z�l�b���l�Z���j�h�a�m�f�•�l�b���\�b�\�q�_�g�•���k�e�h�\�Z���m���i�b�k�v�f�h�\�h�f�m���l�_�d�k�l�• 

�i�_�\�g�h�]�h�� �`�Z�g�j�m���� �\�b�a�g�Z�q�Z�l�b�� �a�g�Z�q�_�g�g�y�� �k�e�h�\�Z�� �a�Z�� �^�h�i�h�f�h�]�h�x�� �d�h�g�l�_�d�k�l�m���� �a�Z���c�h�]�h 

�k�e�h�\�h�l�\�h�j�q�b�f�b���d�h�f�i�h�g�_�g�l�Z�f�b���� 
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�J�_�i�j�h�^�m�d�l�b�\�g�•���e�_�d�k�b�q�g�•���g�Z�\�b�q�d�b�� �\�b�a�g�Z�q�Z�x�l�v�� �y�d�� �g�Z�\�b�q�d�b�� �i�j�Z�\�b�e�v�g�h�]�h��

�\�`�b�\�Z�g�g�y�� �•�g�r�h�f�h�\�g�h�€�� �e�_�d�k�b�d�b�� �\�� �j�•�a�g�b�o�� �k�b�l�m�Z�p�•�y�o�� �\�•�^�i�h�\�•�^�g�h�� �^�h���d�e�x�q�h�\�b�o��

�o�Z�j�Z�d�l�_�j�b�k�l�b�d���•���\�b�f�h�]���i�_�\�g�h�]�h���`�Z�g�j�m �>�������k�����������@. �>�h���j�_�i�j�h�^�m�d�l�b�\�g�b�o���e�_�d�k�b�q�g�b�o��

�g�Z�\�b�q�h�d�� �m�q�_�g�•�� �\�•�^�g�h�k�y�l�v�����g�Z�\�b�q�d�b�� �h�[�¶�}�^�g�Z�g�g�y�� �e�_�d�k�b�q�g�b�o�� �a�g�Z�q�_�g�v�� �m�� �i�j�h�p�_�k�•��

�n�h�j�f�m�e�x�\�Z�g�g�y�� �^�m�f�d�b���� �^�b�n�_�j�_�g�p�•�x�\�Z�g�g�y�� �k�o�h�`�b�o�� �a�Z�� �a�\�m�q�Z�g�g�y�f�� �q�b�� �n�h�j�f�h�x��

�k�e�•�\�����\�•�^�l�\�h�j�_�g�g�y�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v�� �m�� �a�h�\�g�•�r�g�v�h�f�m�� �f�h�\�e�_�g�g�•���� �\�b�[�h�j�m�� �k�l�b�e�x��

�f�h�\�e�_�g�g�y���� �\�•�^�i�h�\�•�^�g�h�]�h�� �k�b�l�m�Z�p�•�€�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y��[37, 

�k�� 68]���� �L�Z�d�b�f�� �q�b�g�h�f���� �j�_�i�j�h�^�m�d�l�b�\�g�•���e�_�d�k�b�q�g�•�� �g�Z�\�b�q�d�b�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y���[�Z�a�m�x�l�v�k�y�� �g�Z�� �Z�\�l�h�f�Z�l�b�a�h�\�Z�g�•�c��

�Z�d�l�m�Z�e�•�a�Z�p�•�€���e�_�d�k�b�q�g�h�€���h�^�b�g�b�p�•�����y�d�Z���i�_�j�_�^�[�Z�q�Z�}: �\�b�d�e�b�d���k�e�•�\���•�a���^�h�\�]�h�l�j�b�\�Z�e�h�€��

�i�Z�f�¶�y�l�•���� �€�o�� �\�•�^�l�\�h�j�_�g�g�y�� �m�� �a�h�\�g�•�r�g�v�h�f�m�� �i�b�k�_�f�g�h�f�m�� �f�h�\�e�_�g�g�•���� �f�b�l�l�}�\�_��

�k�i�h�e�m�q�_�g�g�y�� �a�� �•�g�r�b�f�b�� �k�e�h�\�Z�f�b���\�•�^�i�h�\�•�^�g�h�� �^�h�� �g�h�j�f�� �f�h�\�b���� �k�b�l�m�Z�p�•�€���i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y�����d�h�f�m�g�•�d�Z�l�b�\�g�h�€���a�Z�^�Z�q�•���i�b�k�_�f�g�h�]�h���l�_�d�k�l�m 

�>�������� �k���� �����@, �\�b�[�•�j�� �\�•�^�i�h�\�•�^�g�h�]�h�� �k�l�b�e�x���>�������� �k���� �������@ ���s�h���� �y�d�� �m�`�_�� �a�Z�a�g�Z�q�Z�e�h�k�y����

�g�Z�e�_�`�b�l�v���^�h���j�_�i�j�h�^�m�d�l�b�\�g�b�o���e�_�d�k�b�q�g�b�o���g�Z�\�b�q�h�d��. 

�<�� �m�f�h�\�Z�o�� �f�Z�]�•�k�l�j�Z�l�m�j�b�� �h�\�h�e�h�^�•�g�g�y�� �e�_�d�k�b�q�g�b�f�b�� �g�Z�\�b�q�d�Z�f�b���f�Z�} �g�Z�[�m�l�b��

�^�h�k�e�•�^�g�b�p�v�d�h�]�h�����Z�g�Z�e�•�l�b�q�g�h�]�h �o�Z�j�Z�d�l�_�j�m �k�l�Z�\�e�_�g�g�y���^�h���k�e�h�\�Z�����K�\�•�^�h�f�Z���j�h�[�h�l�Z��

�a�•�� �k�e�h�\�h�f���� �Z�g�Z�e�•�a�� �k�e�h�\�h�l�\�•�j�g�b�o�� �d�h�f�i�h�g�_�g�l�•�\�� �d�h�g�l�_�d�k�l�g�h�]�h�� �h�l�h�q�_�g�g�y���� �Z�g�Z�e�•�a��

�e�_�d�k�b�q�g�b�o �h�^�b�g�b�p�v���a���i�h�]�e�y�^�m���€�o���k�i�h�e�m�q�m�\�Z�g�h�k�l�•�����•�f�i�e�•�p�b�l�g�h�€���k�h�p�•�h�d�m�e�v�l�m�j�g�h�€��

�•�g�n�h�j�f�Z�p�•�€���>�������� �k���� �������@ �k�l�b�f�m�e�x�x�l�v�� �k�l�m�^�_�g�l�•�\�� �^�h�� �•�g�•�p�•�Z�l�b�\�g�h�]�h�� �j�h�a�r�b�j�_�g�g�y��

�k�e�h�\�g�b�d�h�\�h�]�h�� �a�Z�i�Z�k�m���� �\�b�k�e�h�\�e�x�\�Z�g�g�y�� �h�^�g�•�}�€�� �•���l�•�}�€���`�� �^�m�f�d�b�� �\�� �m�k�g�h�f�m�� �Z�[�h��

�i�b�k�_�f�g�h�f�m�� �f�h�\�e�_�g�g�•�� �j�•�a�g�b�f�b�� �k�i�h�k�h�[�Z�f�b���� �g�Z�k�b�q�_�g�g�y�� �\�e�Z�k�g�b�o�� �i�b�k�_�f�g�b�o��

�i�j�h�^�m�d�l�•�\���k�e�h�\�Z�f�b�����l�_�j�f�•�g�Z�f�b���\�•�^�i�h�\�•�^�g�b�o���j�_�}�k�l�j�•�\���� 

�M �i�j�h�p�_�k�•�� �\�b�\�q�_�g�g�y�� �•�g�h�a�_�f�g�h�€�� �f�h�\�b�� �\�•�^�[�m�\�Z�}�l�v�k�y�� �i�h�k�l�m�i�h�\�_�� �a�[�•�e�v�r�_�g�g�y��

�h�[�¶�}�f�m�� �d�h�j�h�l�d�h�q�Z�k�g�h�€�� �i�Z�f�¶�y�l�•���� �d�h�e�b���n�h�j�f�m�}�l�v�k�y�� �a�^�Z�l�g�•�k�l�v�� �^�h�� �a�[�_�j�_�`�_�g�g�y�� �\��

�d�h�j�h�l�d�h�q�Z�k�g�•�c�� �i�Z�f�¶�y�l�•�� �a�[�•�e�v�r�_�g�h�€�� �d�•�e�v�d�h�k�l�•�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v����

�A�Z�i�Z�f�¶�y�l�h�\�m�\�Z�g�g�y�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v�� �a�Z�e�_�`�b�l�v�� �\�•�^�� �\�k�l�Z�g�h�\�e�_�g�b�o�� �a�\�¶�y�a�d�•�\����

�Z�k�h�p�•�Z�p�•�c�� �f�•�`�� �g�h�\�b�f�b�� �l�Z�� �a�Z�k�\�h�}�g�b�f�b�� �k�e�h�\�Z�f�b���� �j�h�a�\�b�l�d�m�� �a�^�h�]�Z�^�d�b���� �k�i�h�k�h�[�m��

�a�Z�i�Z�f�¶�y�l�h�\�m�\�Z�g�g�y���� �q�Z�k�l�h�l�g�h�k�l�•�� �i�h�\�l�h�j�_�g�g�y���� �h�\�h�e�h�^�•�g�g�y�� �k�l�j�Z�l�_�]�•�y�f�b��
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�a�Z�i�Z�f�¶�y�l�h�\�m�\�Z�g�g�y�����G�Z�� �i�h�^�Z�e�v�r�b�o�� �_�l�Z�i�Z�o�� �\�b�\�q�_�g�g�y�� �Z�g�]�e�•�c�k�v�d�h�€�� �f�h�\�b����

�h�k�h�[�e�b�\�h�� �\�� �m�f�h�\�Z�o�� �f�Z�]�•�k�l�j�Z�l�m�j�b���� �n�h�j�f�m�}�l�v�k�y�� �a�^�Z�l�g�•�k�l�v�� �^�h�� �a�[�_�j�_�`�_�g�g�y�� �\��

�d�h�j�h�l�d�h�q�Z�k�g�•�c�� �i�Z�f�¶�y�l�•�� �a�[�•�e�v�r�_�g�h�€�� �d�•�e�v�d�h�k�l�•���e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v�����^�h�� �����±15 

�h�^�b�g�b�p�v�� �>������ �k���� �����@���� �>�h�\�_�^�_�g�h���� �s�h�� �i�h�l�_�g�p�•�Z�e�� �d�h�j�h�l�d�h�q�Z�k�g�h�€�� �i�Z�f�¶�y�l�•�� �k�y�]�Z�}��

�a�^�Z�l�g�h�k�l�•�� �\�l�j�b�f�Z�l�b�� �������e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v���� �Z�e�_�� �g�_�� �i�h�l�j�•�[�g�h�� �•�]�g�h�j�m�\�Z�l�b���l�h�c 

�n�Z�d�l�����s�h���y�d�s�h���•�g�n�h�j�f�Z�p�•�€���g�Z�^�l�h���[�Z�]�Z�l�h�����q�Z�k�l�b�g�Z���€�€���k�l�b�j�Z�}�l�v�k�y �>���������k���������±78].  

�A���f�_�l�h�x���\�b�y�\�e�_�g�g�y���h�k�h�[�e�b�\�h�k�l�_�c���Z�g�]�e�h�f�h�\�g�h�]�h���i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y��

�1�L-�n�Z�o�•�\�p�•�\���i�j�h�Z�g�Z�e�•�a�m�}�f�h���i�h�g�y�l�l�y���k�i�•�e�d�m�\�Z�g�g�y�� 

�<�•�^�h�f�b�c���m�d�j�Z�€�g�k�v�d�b�c���f�h�\�h�a�g�Z�\�_�p�v���N�����;�Z�p�_�\�b�q���\�b�a�g�Z�q�Z�}���k�i�•�e�d�m�\�Z�g�g�y���y�d��

�k�m�d�m�i�g�•�k�l�v�� �a�\�¶�y�a�d�•�\�� �•�� �\�a�Z�}�f�h�^�•�c�� �e�x�^�_�c���� �k�m�k�i�•�e�v�k�l�\���� �k�m�[�¶�}�d�l�•�\���� �Z�� �k�Z�f�_���± �d�e�Z�k�•�\����

�]�j�m�i���� �h�k�h�[�b�k�l�h�k�l�_�c���� �\�� �y�d�b�o�� �\�•�^�[�m�\�Z�}�l�v�k�y�� �h�[�f�•�g�� �•�g�n�h�j�f�Z�p�•�}�x���� �^�h�k�\�•�^�h�f����

�g�Z�\�b�q�d�Z�f�b���� �m�f�•�g�g�y�f�b���� �j�_�a�m�e�v�l�Z�l�Z�f�b�� �^�•�y�e�v�g�h�k�l�•���� �\�a�Z�}�f�h�\�i�e�b�\�Z�f�b���� �d�h�j�_�d�p�•�}�x��

�i�h�\�_�^�•�g�d�b���•���l�� �^����[54]. �>�����=�Z�c�f�a���j�h�a�]�e�y�^�Z�}���k�i�•�e�d�m�\�Z�g�g�y���y�d���f�h�\�m���m���\�b�d�h�j�b�k�l�Z�g�g�•��

[7]���� �H���� �E�_�h�g�l�v�}�\�� �i�•�^�� �k�i�•�e�d�m�\�Z�g�g�y�f�� �j�h�a�m�f�•�}�� �i�j�h�p�_�k�� �\�k�l�Z�g�h�\�e�_�g�g�y�� �•�� �i�•�^�l�j�b�f�d�b��

�p�•�e�_�k�i�j�y�f�h�\�Z�g�h�]�h���� �i�j�y�f�h�]�h�� �Z�[�h���h�i�h�k�_�j�_�^�d�h�\�Z�g�h�]�h�� �d�h�g�l�Z�d�l�m�� �f�•�`�� �m�q�Z�k�g�b�d�Z�f�b��

�d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h�� �Z�d�l�m���� �i�h�\�¶�y�a�Z�g�b�f�b�� �m�� �i�k�b�o�h�e�h�]�•�q�g�h�f�m�� �\�•�^�g�h�r�_�g�g�•���� �a�Z��

�^�h�i�h�f�h�]�h�x�� �i�_�\�g�b�o�� �a�Z�k�h�[�•�\���>�������� �k���� �����@. �G�Z�m�d�h�\�p�•�� �Z�d�p�_�g�l�m�x�l�v�� �g�Z�� �^�•�y�e�v�g�•�k�g�h�f�m��

�o�Z�j�Z�d�l�_�j�•�� �k�i�•�e�d�m�\�Z�g�g�y���� �L�Z�d�����F�� �D�Z�]�Z�g�� �\�b�a�g�Z�q�Z�}�� �k�i�•�e�d�m�\�Z�g�g�y�� �y�d�� �i�j�Z�d�l�b�q�g�m��

�^�•�y�e�v�g�•�k�l�v���� �h�k�d�•�e�v�d�b�� �\�a�Z�}�f�h�^�•�y�� �f�•�`�� �k�m�[�¶�}�d�l�Z�f�b�� �j�_�Z�e�•�a�m�}�l�v�k�y�� �m�� �n�h�j�f�•��

�i�_�j�_�^�Z�\�Z�g�g�y�� �•�g�n�h�j�f�Z�p�•�€�� �m�� �i�_�\�g�•�c�� �k�b�k�l�_�f�•�� �a�g�Z�d�•�\���>�������� �k���� �����@. �F���� �E�•�k�•�g�Z��

�\�b�d�h�j�b�k�l�h�\�m�}�� �i�h�g�y�l�l�y���©�k�i�•�e�d�m�\�Z�g�g�y�ª �y�d�� �k�b�g�h�g�•�f���^�h���i�h�g�y�l�l�y���©�d�h�f�m�g�•�d�Z�l�b�\�g�Z��

�^�•�y�e�v�g�•�k�l�v�ª��[57]. �<���� �K�h�d�h�\�g�•�g���g�Z�]�h�e�h�r�m�}���� �s�h�� �d�h�f�m�g�•�d�Z�p�•�y�� �}�� �\�b�^�h�f �e�x�^�k�v�d�h�€��

�^�•�y�e�v�g�h�k�l�•�����y�d�b�c �k�i�j�b�y�}���a�Z�^�h�\�h�e�_�g�g�x���i�h�l�j�_�[���m�q�Z�k�g�b�d�•�\���d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h���Z�d�l�m 

�>���������k���������@. 

�?�n�_�d�l�b�\�g�•�k�l�v�� �k�i�•�e�d�m�\�Z�g�g�y�� �\�b�a�g�Z�q�Z�}�l�v�k�y�� �^�h�k�y�]�g�_�g�g�y�f�� �f�h�\�p�_�f��

�d�h�f�m�g�•�d�Z�l�b�\�g�h�€�� �f�_�l�b�� �•�� �a�[�_�j�_�`�_�g�g�y�f���q�b�� �^�h�k�y�]�g�_�g�g�y�f�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�€��

�j�•�\�g�h�\�Z�]�b���� �l�h�[�l�h �[�Z�e�Z�g�k�m���k�l�h�k�m�g�d�•�\ �•�a�� �k�i�•�\�j�h�a�f�h�\�g�b�d�h�f �m�� �j�_�a�m�e�v�l�Z�l�•��

�f�•�`�h�k�h�[�b�k�l�•�k�g�h�€���\�a�Z�}�f�h�^�•�€ [5�������k���������±67]. 
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�E�•�g�]�\�•�k�l�b�� �j�h�a�j�•�a�g�y�x�l�v�� �^�\�Z�� �l�b�i�b�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�€�� �f�_�l�b�� ���p�•�e�_�c������ �y�d�•��

�\�•�^�h�[�j�Z�`�Z�x�l�v���f�h�l�b�\�b���i�h�\�_�^�•�g�d�b���d�h�f�m�g�•�d�Z�g�l�•�\ [60]:  

�x �[�Z�`�Z�g�g�y���[�m�l�b���_�n�_�d�l�b�\�g�b�f�����l�h�[�l�h���j�_�Z�e�•�a�m�\�Z�l�b���•�g�l�_�g�p�•�x���� 

�x �g�_�h�[�o�•�^�g�•�k�l�v���i�j�b�k�l�h�k�m�\�Z�l�b�k�y���^�h���k�b�l�m�Z�p�•�€�� 

�H���� �E�_�h�g�l�v�}�\�� �\�b�a�g�Z�q�Z�}�� �k�b�k�l�_�f�m�� �d�j�b�l�_�j�•�€�\�� �d�e�Z�k�b�n�•�d�Z�p�•�€�� �k�i�•�e�d�m�\�Z�g�g�y�� �y�d��

�\�b�^�m���^�•�y�e�v�g�h�k�l�•���>���������k�����������±132]:  

�x �h�j�•�}�g�l�h�\�Z�g�•�k�l�v���^�•�y�e�v�g�h�k�l�•���k�i�•�e�d�m�\�Z�g�g�y���� 

�x �i�k�b�o�h�e�h�]�•�q�g�Z���^�b�g�Z�f�•�d�Z���^�•�y�e�v�g�h�k�l�•���k�i�•�e�d�m�\�Z�g�g�y���� 

�x �k�_�f�•�h�l�b�q�g�Z���k�i�_�p�•�Z�e�•�a�Z�p�•�y���^�•�y�e�v�g�h�k�l�•���k�i�•�e�d�m�\�Z�g�g�y���� 

�x �k�l�m�i�•�g�v���h�i�h�k�_�j�_�^�d�h�\�Z�g�h�k�l�•���^�•�y�e�v�g�h�k�l�•���k�i�•�e�d�m�\�Z�g�g�y���� 

�H�j�•�}�g�l�Z�p�•�y �k�i�•�e�d�m�\�Z�g�g�y�� �}�� �c�h�]�h�� �g�Z�c�[�•�e�v�r�� �a�Z�]�Z�e�v�g�h�x�� �p�•�e�v�h�\�h�x��

�o�Z�j�Z�d�l�_�j�b�k�l�b�d�h�x���� �M�� �p�v�h�f�m�� �Z�k�i�_�d�l�•�� �H���� �E�_�h�g�l�v�}�\�� �\�b�a�g�Z�q�Z�}�� �k�h�p�•�Z�e�v�g�h��

�h�j�•�}�g�l�h�\�Z�g�_���c �h�k�h�[�b�k�l�•�k�g�h���h�j�•�}�g�l�h�\�Z�g�_���k�i�•�e�d�m�\�Z�g�g�y �>���������k�����������±132; 55]. 

�Y�d�� �k�h�p�•�Z�e�v�g�h�� �h�j�•�}�g�l�h�\�Z�g�_���� �l�Z�d�� �•�� �h�k�h�[�b�k�l�•�k�g�h-�h�j�•�}�g�l�h�\�Z�g�_�� �k�i�•�e�d�m�\�Z�g�g�y��

�j�_�Z�e�•�a�m�x�l�v�k�y���\���m�k�g�•�c���q�b���i�b�k�_�f�g�•�c���n�h�j�f�•��[54].  

�I�b�k�v�f�h���} �m�f�h�\�g�h�x �]�j�Z�n�•�q�g�h�x �a�g�Z�d�h�\�h�x���k�b�k�l�_�f�h�x �f�h�\�b�����s�h���k�e�m�]�m�}���^�e�y 

�i�_�j�_�^�Z�\�Z�g�g�y���•���a�[�_�j�_�`�_�g�g�y���•�g�n�h�j�f�Z�p�•�€���>���������k���������@. 

�H�^�g�•�}�x�� �•�a�� �d�e�x�q�h�\�b�o�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �}�� �c�h�]�h��

�\�_�j�[�Z�e�v�g�•�k�l�v���� �<�h�^�g�h�q�Z�k �\�_�j�[�Z�e�v�g�_�� �k�i�•�e�d�m�\�Z�g�g�y�� �}�� �n�h�j�f�h�x�� �k�h�p�•�Z�e�v�g�h�€��

�\�a�Z�}�f�h�^�•�€�� �e�x�^�_�c�� �a�Z�� �^�h�i�h�f�h�]�h�x�� �f�h�\�b���� �y�d�Z�� �j�_�Z�e�•�a�m�}�l�v�k�y�� �\�� �f�h�\�e�_�g�g�}�\�•�c��

�^�•�y�e�v�g�h�k�l�•���i�Z�j�l�g�_�j�•�\���i�h���k�i�•�e�d�m�\�Z�g�g�x��[54]. 

�K�m�l�g�•�k�l�v�� �Z�g�]�e�h�f�h�\�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �i�h�e�y�]�Z�}�� �m�� �n�h�j�f�m�\�Z�g�g�•��

�i�b�k�_�f�g�b�o���i�h�\�•�^�h�f�e�_�g�v���Z�g�]�e�•�c�k�v�d�h�x���f�h�\�h�x�����s�h���f�Z�x�l�v���\�•�^�i�h�\�•�^�g�m���]�j�Z�f�Z�l�b�q�g�m��

�[�m�^�h�\�m���� �k�l�b�e�•�k�l�b�q�g�•�� �l�Z�� �e�_�d�k�b�q�g�•�� �h�k�h�[�e�b�\�h�k�l�•���� �c�� �^�h�� �k�d�e�Z�^�m�� �y�d�b�o�� �\�o�h�^�y�l�v��

�Z�g�]�e�h�f�h�\�g�•���e�_�d�k�b�q�g�•���h�^�b�g�b�p�•�����k�e�h�\�Z�����k�e�h�\�h�k�i�h�e�m�q�_�g�g�y���•���l�� �i. [22].  

�A�� �i�h�a�b�p�•�€�� �f�_�l�h�^�b�d�b�� �g�Z�\�q�Z�g�g�y�� �•�g�h�a�_�f�g�b�o�� �f�h�\���� �i�b�k�v�f�h�� �j�h�a�]�e�y�^�Z�x�l�v�� �y�d��

�h�^�b�g�� �•�a���i�j�h�^�m�d�l�b�\�g�b�o �\�b��̂•�\ �f�h�\�e�_�g�g�}�\�h�€�� �^�•�y�e�v�g�h�k�l�•�����G�Z�m�d�h�\�p�•�� �\�\�Z�`�Z�x�l�v��

�i�b�k�v�f�h���[�•�e�v�r���m�k�d�e�Z�^�g�_�g�b�f���i�j�h�p�_�k�h�f�����g�•�`���]�h�\�h�j�•�g�g�y �a�Z�\�^�y�d�b���g�b�a�p�•���q�b�g�g�b�d�•�\, 

�i�h�\�¶�y�a�Z�g�b�o�� �a�� �m�f�h�\�Z�f�b�� �i�b�k�v�f�h�\�h�€�� �n�h�j�f�b�� �k�i�•�e�d�m�\�Z�g�g�y��[62]. �I�_�j�r�� �a�Z�� �\�k�_ �a�f�•�k�l��
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�i�b�k�_�f�g�h�]�h�� �i�h�\�•�^�h�f�e�_�g�g�y �i�_�j�_�^�Z�}�l�v�k�y�� �e�•�g�]�\�•�k�l�b�q�g�b�f�b�� �a�g�Z�d�Z�f�b�� �g�Z�c�\�b�s�h�]�h��

�j�•�\�g�y�����A���f�_�l�h�x���n�h�j�f�m�\�Z�g�g�y���• �j�h�a�\�b�l�d�m���\�f�•�g�v���\�b�k�e�h�\�e�x�\�Z�l�b���^�m�f�d�b���\���i�b�k�_�f�g�•�c��

�n�h�j�f�•�����k�l�m�^�_�g�l�•�\���g�_�h�[�o�•�^�g�h���g�Z�\�q�b�l�b���h�i�_�j�m�\�Z�l�b���k�e�h�\�Z�f�b�� �j�_�q�_�g�g�y�f�b �l�Z���p�•�e�b�f�b 

�Z�[�a�Z�p�Z�f �b���� �j�h�a�j�•�a�g�y�l�b�� �c�� �h�i�Z�g�h�\�m�\�Z�l�b�� �j�•�a�g�•�� �\�b�^�b�� �i�b�k�v�f�h�\�b�o�� �i�h�\�•�^�h�f�e�_�g�v����

�k�l�\�h�j�x�\�Z�l�b���\�e�Z�k�g�b�c���a�\�¶�y�a�g�b�c�� �l�_�d�k�l �>�������� �k���� �����@. �M�q�Z�k�g�b�d�b�� �i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y���j�_�Z�e�•�a�m�x�l�v �f�_�o�Z�g�•�a�f�� �j�h�a�]�h�j�l�Z�g�g�y�� �\�b�k�e�h�\�e�x�\�Z�g�g�y �\�•�^�� �^�m�f�d�b����

�m�k�\�•�^�h�f�e�x�\�Z�g�h�€���m �n�h�j�f�•�� �\�g�m�l�j�•�r�g�v�h�]�h�� �f�h�\�e�_�g�g�y���� �^�h�� �f�h�\�g�b�o�� �a�Z�k�h�[�•�\����

�I�h�k�e�•�^�h�\�g�•�k�l�v �f�h�\�e�_�g�g�}�\�b�o �^�•�c���•�� �\�•�^�[�•�j�� �\�•�^�i�h�\�•�^�g�b�o�� �f�h�\�g�b�o�� �a�Z�k�h�[�•�\��

�j�h�a�]�h�j�l�Z�}�l�v�k�y���\�•�^�i�h�\�•�^�g�h���^�h���f�h�\�e�_�g�g�}�\�h�]�h���g�Z�f�•�j�m���d�h�f�m�g�•�d�Z�g�l�Z���>���������k���������@.  

�H�k�h�[�e�b�\�h�€�� �m�\�Z�]�b�� �m�� �p�v�h�f�m�� �i�j�h�p�_�k�•�� �a�Z�k�e�m�]�h�\�m�}�� �e�_�d�k�b�q�g�_�� �h�n�h�j�f�e�_�g�g�y��

�i�b�k�_�f�g�h�]�h�� �\�b�k�e�h�\�e�x�\�Z�g�g�y�����I�j�b�� �p�v�h�f�m���e�_�d�k�b�q�g�_�� �h�n�h�j�f�e�_�g�g�y�� �i�_�j�_�^�[�Z�q�Z�}��

� �̂h�[�•�j�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v�� �l�Z�� �€�o�� �h�j�]�Z�g�•�a�Z�p�•�x �\ �d�h�j�_�d�l�g�h �]�j�Z�f�Z�l�b�q�g�h���•��

�k�l�j�m�d�l�m�j�g�h���h�n�h�j�f�e�_�g�•���Z�[�a�Z�p�b�����s�h���n�h�j�f�m�x�l�v���a�\�¶�y�a�g�b�c���l�_�d�k�l��  

�A�� �f�_�l�h�x���\�b�y�\�e�_�g�g�y �h�k�h�[�e�b�\�h�k�l�_�c���i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h 

�k�i�•�e�d�m�\�Z�g�g�y���a�\�_�j�g�_�f�h�k�v�� �^�h���Z�g�Z�e�•�a�m �g�Z�m�d�h�\�b�o�� �j�h�a�\�•�^�h�d �<���� �Q�_�j�g�b�r�����y�d�Z��

�a�^�•�c�k�g�b�e�Z�� �‰�j�m�g�l�h�\�g�_�� �^�h�k�e�•�^�`�_�g�g�y�� �k�m�l�g�h�k�l�•�� �•�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �i�_�^�Z�]�h�]�•�\���>�������� �k���� �����@ �c�� �_�d�k�l�j�Z�i�h�e�x�}�f�h�� �j�_�a�m�e�v�l�Z�l�b��

�€�€�� �g�Z�m�d�h�\�h�]�h�� �i�h�r�m�d�m�� �g�Z�� �i�j�_�^�f�_�l�� �g�Z�r�h�]�h�� �^�h�k�e�•�^�`�_�g�g�y. �L�Z�d�����i�•�^�� �i�j�h�n�_�k�•�c�g�h-

�i�_�^�Z�]�h�]�•�q�g�b�f�� �k�i�•�e�d�m�\�Z�g�g�y�f���^�h�k�e�•�^�g�b�p�y���j�h�a�m�f�•�}�� �©�p�•�e�•�k�g�m�� �k�b�k�l�_�f�m�� �k�h�p�•�Z�e�v�g�h-

�i�k�b�o�h�e�h�]�•�q�g�h�€���� �g�Z�\�q�Z�e�v�g�h�€�� �l�Z�� �h�k�h�[�b�k�l�•�k�g�h�€�� �\�a�Z�}�f�h�^�•�€�� �m�q�b�l�_�e�y�� �•�a�� �k�m�[�¶�}�d�l�Z�f�b��

�i�j�h�n�_�k�•�c�g�h-�i�_�^�Z�]�h�]�•�q�g�h�]�h�� �i�j�h�p�_�k�m���± �a�� �m�q�g�y�f�b���� �€�o�� �[�Z�l�v�d�Z�f�b���� �d�h�e�_�]�Z�f�b���� �y�d�Z��

�a�^�•�c�k�g�x�}�l�v�k�y�� �m�� �k�n�_�j�•�� �i�j�h�n�_�k�•�c�g�h�€�� �^�•�y�e�v�g�h�k�l�•�� �i�_�^�Z�]�h�]�Z�����A�f�•�k�l�h�f���i�j�h�n�_�k�•�c�g�h-

�i�_�^�Z�]�h�]�•�q�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���} �h�[�f�•�g���j�Z�p�•�h�g�Z�e�v�g�h�x���l�Z���_�f�h�p�•�c�g�h�x���•�g�n�h�j�f�Z�p�•�}�x����

�^�•�y�e�v�g�•�k�l�x�� �l�Z�� �€�€�� �j�_�a�m�e�v�l�Z�l�Z�f�b���� �^�h�k�\�•�^�h�f���� �a�g�Z�g�g�y�f�b���� �i�•�a�g�Z�g�g�y�� �h�k�h�[�b�k�l�h�k�l�•����

�I�j�h�n�_�k�•�c�g�h-�i�_�^�Z�]�h�]�•�q�g�_�� �k�i�•�e�d�m�\�Z�g�g�y���f�Z�}�� �i�_�\�g�•�� �i�_�^�Z�]�h�]�•�q�g�•�� �p�•�e�•�� �l�Z�� �n�m�g�d�p�•�€�� �•��

�k�d�e�Z�^�Z�}�l�v�k�y�� �•�a�� �a�f�•�k�l�m���� �a�Z�k�h�[�•�\���� �f�h�l�b�\�•�\�� �•�� �j�_�a�m�e�v�l�Z�l�m�����I�j�h�n�_�k�•�c�g�h-

�i�_�^�Z�]�h�]�•�q�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•�� �i�j�b�l�Z�f�Z�g�g�Z���o�Z�j�Z�d�l�_�j�g�Z���k�i�_�p�b�n�•�d�Z���l�Z���k�l�j�m�d�l�m�j�Z�����Z��

�\�•�^�l�Z�d�����•���h�^�b�g�b�p�•�������j�•�\�g�•���c���_�l�Z�i�b���i�_�j�_�[�•�]�m�ª���>���������k���������@.  
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�<�•�^�i�h�\�•�^�g�h, �\ �g�Z�r�h�f�m���^�h�k�e�•�^�`�_�g�g�•���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�_���k�i�•�e�d�m�\�Z�g�g�y��

�l�j�Z�d�l�m�}�f�h�� �y�d�� �k�h�p�•�Z�e�v�g�h�� �h�j�•�}�g�l�h�\�Z�g�m�� �q�b�� �h�k�h�[�b�k�l�•�k�g�h���h�j�•�}�g�l�h�\�Z�g�m�� �\�a�Z�}�f�h�^�•�x��

�k�m�[�¶�}�d�l�•�\���k�i�•�e�d�m�\�Z�g�g�y �m���i�j�h�p�_�k�• �i�j�h�n�_�k�•�c�g�h�€���^�•�y�e�v�g�h�k�l�•���c �m���k�n�_�j�• �i�j�h�n�_�k�•�c�g�h�€��

�^�•�y�e�v�g�h�k�l�•���� �I�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�_�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\�� �j�h�a�]�e�y�^�Z�}�f�h�� �y�d��

�y�d���€�o���k�h�p�•�Z�e�v�g�h���h�j�•�}�g�l�h�\�Z�g�m���q�b���h�k�h�[�b�k�l�•�k�g�h���h�j�•�}�g�l�h�\�Z�g�m���\�a�Z�}�f�h�^�•�x���m���i�j�h�p�_�k�•��

�d�h�f�m�g�•�d�Z�l�b�\�g�h�€���^�•�y�e�v�g�h�k�l�•���m���i�j�h�n�_�k�•�c�g�•�c���k�n�_�j�•��  

�?�d�k�l�j�Z�i�h�e�y�p�•�y�� �\�b�a�g�Z�q�_�g�g�y�� �i�j�h�n�_�k�•�c�g�h-�i�_�^�Z�]�h�]�•�q�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �g�Z��

�i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�_�� �k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\�� �\�b�d�j�b�k�l�Z�e�•�a�h�\�m�}�� �•�g�\�Z�j�•�Z�g�l�•��

�d�h�f�i�h�g�_�g�l�b���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y�����k�h�p�•�Z�e�v�g�h���h�j�•�}�g�l�h�\�Z�g�Z���q�b��

�h�k�h�[�b�k�l�•�k�g�h���h�j�•�}�g�l�h�\�Z�g�Z�� �\�a�Z�}�f�h�^�•�y�� �k�m�[�¶�}�d�l�•�\�� �k�i�•�e�d�m�\�Z�g�g�y���� �a�f�•�k�l�� �k�i�•�e�d�m�\�Z�g�g�y����

�_�l�Z�i�b���i�_�j�_�[�•�]�m�����k�n�_�j�Z���i�j�h�n�_�k�•�c�g�h�€���^�•�y�e�v�g�h�k�l�•���� 

�S�h�^�h���i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�����j�h�a�]�e�y�^�Z�}�f�h��

�c�h�]�h�� �y�d �n�h�j�f�m �\�a�Z�}�f�h�^�•�€�� �f�•�`�� �k�m�[�¶�}�d�l�Z�f�b���k�n�_�j�b�� �i�j�h�n�_�k�•�c�g�h�€�� �^�•�y�e�v�g�h�k�l�•, �s�h��

�k�i�j�y�f�h�\�Z�g�Z �g�Z���j�_�Z�e�•�a�Z�p�•�x���i�j�h�n�_�k�•�c�g�b�o���h�[�h�\�¶�y�a�d�•�\�����j�h�e�_�c���•���n�m�g�d�p�•�c�����g�Z���h�[�f�•�g��

�•�g�n�h�j�f�Z�p�•�}�x�� �m�� �n�h�j�f�•�� �^�h�d�m�f�_�g�l�Z�p�•�€ �a�� �f�_�l�h�x�� �a�Z�^�h�\�h�e�_�g�g�y�� �i�j�h�n�_�k�•�c�g�b�o��

�d�h�f�m�g�•�d�Z�l�b�\�g�b�o���i�h�l�j�_�[��[64].  

�M�k�e�•�^�� �a�Z�� �1���� �I�e�h�l�g�b�p�v�d�h�x���� �\�\�Z�`�Z�}�f�h�� �s�h�� �h�k�h�[�e�b�\�•�k�l�x���i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y���}�� �\�•�^�k�m�l�g�•�k�l�v�� �[�_�a�i�h�k�_�j�_�^�g�v�h�]�h��

�d�h�g�l�Z�d�l�m�� �f�•�`���c�h�]�h���m�q�Z�k�g�b�d�Z�f�b [64]. �>�h�� �•�g�r�b�o�� �d�e�x�q�h�\�b�o�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y���\�•�^�g�h�k�b�f�h�����\�_�j�[�Z�e�v�g�•�k�l�v����

�^�b�k�l�Z�g�l�g�•�k�l�v���� �h�i�h�k�_�j�_�^�d�h�\�Z�g�•�k�l�v���� �^�•�Z�e�h�]�•�q�g�•�k�l�v�� �q�b���f�h�g�h�e�h�]�•�q�g�•�k�l�v, 

�h�n�•�p�•�c�g�•�k�l�v�� �q�b�� �g�_�h�n�•�p�•�c�g�•�k�l�v���� �l�\�h�j�q�•�k�l�v �q�b�� �k�l�_�j�_�h�l�b�i�g�•�k�l�v���� �•�g�n�h�j�f�Z�l�b�\�g�•�k�l�v 

�q�b���n�Z�l�b�q�g�•�k�l�v��[63�����k��������; 64].  

�H�i�b�j�Z�x�q�b�k�v�� �g�Z�� �i�h�^�Z�g�• �\�b�a�g�Z�q�_�g�g�y���� �l�j�Z�d�l�m�}�f�h�� �Z�g�]�e�h�f�h�\�g�_�� �i�b�k�_�f�g�_��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�_�� �k�i�•�e�d�m�\�Z�g�g�y�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �y�d�� �i�j�h�p�_�k���� �s�h��

�i�h�e�y�]�Z�}�� �m�� �k�l�\�h�j�_�g�g�•�� �c�� �h�[�f�•�g�•�� �Z�g�]�e�h�f�h�\�g�b�f�b�� �i�b�k�_�f�g�b�f�b�� �i�h�\�•�^�h�f�e�_�g�g�y�f�b��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �a�f�•�k�l�m���� �y�d�• �g�Z�e�_�`�Z�l�v�� �^�h�� �i�_�\�g�h�]�h�� �`�Z�g�j�m����

�o�Z�j�Z�d�l�_�j�b�a�m�x�l�v�k�y�� �\�•�^�i�h�\�•�^�g�h�x�� �]�j�Z�f�Z�l�b�q�g�h�x�� �[�m�^�h�\�h�x���� �k�l�b�e�•�k�l�b�q�g�b�f�b�� �•��
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�e�_�d�k�b�q�g�b�f�b�� �h�k�h�[�e�b�\�h�k�l�y�f�b�� �c�� �^�h�� �k�d�e�Z�^�m�� �y�d�b�o�� �\�o�h�^�b�l�v�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�Z���e�_�d�k�b�d�Z�����a�h�d�j�_�f�Z���l�_�j�f�•�g�b���1�L-�k�n�_�j�b���� 

�<�b�o�h�^�y�q�b���a�• �a�^�•�c�k�g�_�g�h�]�h���Z�g�Z�e�•�a�m�����f�h�`�_�f�h���k�l�\�_�j�^�`�m�\�Z�l�b�����s�h���Z�g�]�e�h�f�h�\�g�_��

�i�b�k�_�f�g�_�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���j�_�Z�e�•�a�m�}�l�v�k�y�� �m�� �i�j�h�p�_�k�•�� �i�j�h�n�_�k�•�c�g�h�€��

�^�•�y�e�v�g�h�k�l�•���a�� �f�_�l�h�x�� �\�b�d�h�g�Z�g�g�y�� �i�j�h�n�_�k�•�c�g�b�o�� �h�[�h�\�¶�y�a�d�•�\���� �j�_�Z�e�•�a�Z�p�•�€��

�i�j�h�n�_�k�•�c�g�b�o���n�m�g�d�p�•�c���•���j�h�e�_�c���n�Z�o�•�\�p�•�\�����s�h���a�Z�c�f�Z�x�l�v���i�_�\�g�•���i�h�k�Z�^�b���m���1�L-�k�n�_�j�•�� 

�I�j�Z�p�_�\�e�Z�r�l�m�\�Z�g�g�y�� �n�Z�o�•�\�p�•�\�� �a�� �•�g�n�h�j�f�Z�p�•�c�g�b�o�� �l�_�o�g�h�e�h�]�•�c�� �g�_��

�h�[�f�_�`�m�}�l�v�k�y�� �1�L-�d�h�f�i�Z�g�•�y�f�b���� �\�h�g�b���f�h�`�m�l�v�� �i�j�Z�p�x�\�Z�l�b���g�Z �[�m�^�v-�y�d�b�o 

�i�•�^�i�j�b�}�f�k�l�\�Z�o �q�b�� �\ �h�j�]�Z�g�•�a�Z�p�•�y�o���� �y�d�•�� �\�b�d�h�j�b�k�l�h�\�m�x�l�v���k�m�q�Z�k�g�•�� �•�g�n�h�j�f�Z�p�•�c�g�h-

�d�h�f�m�g�•�d�Z�p�•�c�g�•���l�_�o�g�h�e�h�]�•�€���c�� �h�i�j�Z�p�v�h�\�m�x�l�v �\�_�e�b�d�• �h�[�k�y�]�b�� �•�g�n�h�j�f�Z�p�•�€�����< �g�Z�r�•��

�^�g�•���g�Z�\�•�l�v�� �m�� �g�Z�c�f�_�g�r�b�o �h�n�•�k�Z�o�� �}�� �d�h�f�i�¶�x�l�_�j�b�� �c�� �d�h�f�i�¶�x�l�_�j�g�•�� �f�_�j�_�`�•���� �Z��

�i�j�Z�p�•�\�g�b�d�b�� �\�b�d�h�j�b�k�l�h�\�m�x�l�v�� �\�•�^�i�h�\�•�^�g�_�� �i�j�h�]�j�Z�f�g�_�� �a�Z�[�_�a�i�_�q�_�g�g�y. �G�_�a�Z�e�_�`�g�h��

�\�•�^���f�•�k�p�y�� �i�j�Z�p�•���� �1�L-�n�Z�o�•�\�p�•�� �g�Z�^�Z�x�l�v�� �Z�g�Z�e�h�]�•�q�g�•�� �i�h�k�e�m�]�b���� �i�h�\�¶�y�a�Z�g�•�� �a��

�i�j�h�]�j�Z�f�g�b�f�� �a�Z�[�_�a�i�_�q�_�g�g�y�f���� �m�k�l�Z�l�d�m�\�Z�g�g�y�f���� �[�Z�a�Z�f�b�� �^�Z�g�b�o���� �\�_�[-�j�_�k�m�j�k�Z�f�b����

�f�_�j�_�`�Z�f�b���•���d�h�j�i�h�j�Z�l�b�\�g�b�f�b���k�b�k�l�_�f�Z�f�b���� 

�L�_�j�f�•�g���©�n�Z�o�•�\�_�p�v���a�� �•�g�n�h�j�f�Z�p�•�c�g�b�o�� �l�_�o�g�h�e�h�]�•�c�ª �h�o�h�i�e�x�}�� �l�Z�d�•�� �i�h�k�Z�^�b, 

�y�d: �n�Z�o�•�\�_�p�v���a���j�h�a�j�h�[�d�b���l�Z���l�_�k�l�m�\�Z�g�g�y �i�j�h�]�j�Z�f�g�h�]�h���a�Z�[�_�a�i�_�q�_�g�g�y�����n�Z�o�•�\�_�p�v���a��

�j�h�a�j�h�[�e�_�g�g�y�� �d�h�f�i�¶�x�l�_�j�g�b�o�� �i�j�h�]�j�Z�f���� �j�h�a�j�h�[�g�b�d�� �h�[�q�b�k�e�x�\�Z�e�v�g�b�o�� �k�b�k�l�_�f����

�n�Z�o�•�\�_�p�v���m �]�Z�e�m�a�•�� �h�[�q�b�k�e�x�\�Z�e�v�g�b�o�� �k�b�k�l�_�f���� �d�_�j�•�\�g�b�d�� �i�j�h�_�d�l�•�\�� �l�Z�� �i�j�h�]�j�Z�f����

�n�Z�o�•�\�_�p�v�� �a�� �m�i�j�Z�\�e�•�g�g�y�� �i�j�h�_�d�l�Z�f�b�� �l�Z�� �i�j�h�]�j�Z�f�Z�f�b, �Z�^�f�•�g�•�k�l�j�Z�l�h�j�� �k�b�k�l�_�f�b����

�l�_�o�g�•�d�� �•�a���k�b�k�l�_�f�g�h�]�h �Z�^�f�•�g�•�k�l�j�m�\�Z�g�g�y���� �Z�^�f�•�g�•�k�l�j�Z�l�h�j�� �[�Z�a�b�� �^�Z�g�b�o���� �n�Z�o�•�\�_�p�v�� �a��

�_�e�_�d�l�j�h�g�g�h�]�h�� �m�k�l�Z�l�d�m�\�Z�g�g�y���� �n�Z�o�•�\�_�p�v�� �a�� �l�_�o�g�•�q�g�h�€�� �_�d�k�i�_�j�l�b�a�b���� �j�h�a�j�h�[�g�b�d�b��

�^�h�d�m�f�_�g�l�Z�p�•�€�� �a���l�_�o�g�•�q�g�h�€ �_�d�k�i�e�m�Z�l�Z�p�•�€�� �i�j�h�]�j�Z�f�g�b�o�� �i�j�h�^�m�d�l�•�\��[65]. �:�g�Z�e�•�a��

�k�Z�c�l�•�\�� �i�j�h�\�•�^�g�b�o�� �m�d�j�Z�€�g�k�v�d�b�c�� �1�L-�d�h�f�i�Z�g�•�c��[66�±70] �^�h�a�\�h�e�b�\�� �^�h�i�h�\�g�b�l�b�� �p�_�c��

�i�_�j�_�e�•�d �g�Z�k�l�m�i�g�b�f�b�� �i�h�k�Z�^�Z�f�b���� �n�Z�o�•�\�_�p�v�� �a�� �i�•�^�l�j�b�f�d�b���� �n�Z�o�•�\�_�p�v�� �a�� �i�j�h�^�Z�`�m��

�i�j�h�]�j�Z�f�g�h�]�h�� �a�Z�[�_�a�i�_�q�_�g�g�y���� �n�Z�o�•�\�_�p�v�� �a�� �j�h�a�\�b�l�d�m�� �d�h�f�i�Z�g�•�€���� �n�Z�o�•�\�_�p�v�� �a��

�i�•�^�l�j�b�f�d�b���d�e�•�}�g�l�•�\�����n�Z�o�•�\�_�p�v���i�h���j�h�[�h�l�•���a���i�_�j�k�h�g�Z�e�h�f���� 

�>�h�� �i�_�j�_�e�•�d�m�� �k�i�_�p�•�Z�e�v�g�h�k�l�_�c���� �a�Z�� �y�d�b�f�b�� �a�^�•�c�k�g�x�}�l�v�k�y�� �i�•�^�]�h�l�h�\�d�Z��

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���m���\�•�l�q�b�a�g�y�g�b�o���A�<�H, �g�Z�e�_�`�Z�l�v�����Z�g�Z�e�•�l�b�d���d�h�f�i�¶�x�l�_�j�g�b�o��
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�k�b�k�l�_�f, �Z�g�Z�e�•�l�b�d�� �d�h�f�i�¶�x�l�_�j�g�h�]�h�� �[�Z�g�d�m�� �^�Z�g�b�o, �Z�g�Z�e�•�l�b�d�� �h�i�_�j�Z�p�•�c�g�h�]�h�� �l�Z��

�i�j�b�d�e�Z�^�g�h�]�h�� �i�j�h�]�j�Z�f�g�h�]�h�� �a�Z�[�_�a�i�_�q�_�g�g�y, �Z�g�Z�e�•�l�b�d�� �i�j�h�]�j�Z�f�g�h�]�h�� �a�Z�[�_�a�i�_�q�_�g�g�y��

�l�Z���f�m�e�v�l�b�f�_�^�•�Z, �•�g�`�_�g�_�j���a���Z�\�l�h�f�Z�l�b�a�h�\�Z�g�b�o���k�b�k�l�_�f���d�_�j�m�\�Z�g�g�y���\�b�j�h�[�g�b�p�l�\�h�f, 

�•�g�`�_�g�_�j�� �a�� �d�h�f�i�¶�x�l�_�j�g�b�o�� �k�b�k�l�_�f, �•�g�`�_�g�_�j�� �a�� �i�j�h�]�j�Z�f�g�h�]�h�� �a�Z�[�_�a�i�_�q�_�g�g�y��

�d�h�f�i�¶�x�l�_�j�•�\, �•�g�`�_�g�_�j-�i�j�h�]�j�Z�f�•�k�l, �i�j�h�]�j�Z�f�•�k�l�� ���[�Z�a�Z�� �^�Z�g�b�o��, �i�j�h�]�j�Z�f�•�k�l��

�i�j�b�d�e�Z�^�g�b�c, �i�j�h�]�j�Z�f�•�k�l�� �k�b�k�l�_�f�g�b�c, �•�g�`�_�g�_�j�� �•�a�� �a�Z�k�l�h�k�m�\�Z�g�g�y�� �d�h�f�i�¶�x�l�_�j�•�\, 

�n�Z�o�•�\�_�p�v�� �a�� �•�g�n�h�j�f�Z�p�•�c�g�b�o���l�_�o�g�h�e�h�]�•�c, �n�Z�o�•�\�_�p�v�� �a�� �j�h�a�j�h�[�d�b�� �l�Z�� �l�_�k�l�m�\�Z�g�g�y��

�i�j�h�]�j�Z�f�g�h�]�h�� �a�Z�[�_�a�i�_�q�_�g�g�y, �n�Z�o�•�\�_�p�v�� �a�� �j�h�a�j�h�[�e�_�g�g�y�� �d�h�f�i�¶�x�l�_�j�g�b�o�� �i�j�h�]�j�Z�f, 

�l�_�o�g�•�d-�i�j�h�]�j�Z�f�•�k�l�����l�_�o�g�•�d���•�a���k�b�k�l�_�f�g�h�]�h���Z�^�f�•�g�•�k�l�j�m�\�Z�g�g�y [71; 72]. 

�<�b�a�g�Z�q�_�g�h�� �h�k�g�h�\�g�•�� �n�m�g�d�p�•�€���� �y�d�•�� �\�b�d�h�g�m�x�l�v�� �1�L-�n�Z�o�•�\�p�•���� �L�Z�d�����1�L-�n�Z�o�•�\�p�•��

�j�h�a�j�h�[�e�y�x�l�v�����l�_�k�l�m�x�l�v�����_�d�k�i�e�m�Z�l�m�x�l�v���c �i�•�^�l�j�b�f�m�x�l�v�� �l�_�o�g�h�e�h�]�•�q�g�•�� �i�j�h�^�m�d�l�b 

���a�h�d�j�_�f�Z�� �i�j�h�]�j�Z�f�g�•������ �a�^�•�c�k�g�x�x�l�v�� �m�i�j�Z�\�e�•�g�g�y�� �f�_�j�_�`�Z�f�b���� �Z�^�f�•�g�•�k�l�j�m�x�l�v�� �[�Z�a�b��

�^�Z�g�b�o�����Z�g�Z�e�•�a�m�x�l�v�� �\�b�f�h�]�b �a�Z�f�h�\�g�b�d�•�\�� �\�b�\�q�Z�x�l�v�� �h�k�h�[�e�b�\�h�k�l�•�� �j�h�[�h�l�b�� �a��

�i�h�k�l�Z�q�Z�e�v�g�b�d�Z�f�b�� �l�Z�� �i�•�^�j�y�^�g�b�d�Z�f�b���� �j�h�a�j�h�[�e�y�x�l�v�� �l�_�o�g�•�q�g�m�� �^�h�d�m�f�_�g�l�Z�p�•�x���a 

�_�d�k�i�e�m�Z�l�Z�p�•�€�� �l�_�o�g�h�e�h�]�•�q�g�b�o�� �i�j�h�^�m�d�l�•�\�� ���m�� �l�h�f�m�� �q�b�k�e�• �i�j�h�]�j�Z�f�g�b�o�������m�k�m�\�Z�x�l�v��

�i�j�h�[�e�_�f�b���� �g�Z�^�Z�x�l�v�� �i�•�^�l�j�b�f�d�m�� �s�h�^�h�� �\�b�d�h�j�b�k�l�Z�g�g�y�� �l�_�o�g�h�e�h�]�•�q�g�b�o�� �i�j�h�^�m�d�l�•�\��

���a�h�d�j�_�f�Z�� �c �i�j�h�]�j�Z�f�g�b�o������ �h�p�•�g�x�x�l�v�� �_�n�_�d�l�b�\�g�•�k�l�v�� �\�b�d�h�j�b�k�l�h�\�m�\�Z�g�b�o��

�l�_�o�g�h�e�h�]�•�q�g�b�o���i�j�h�^�m�d�l�•�\�����a�h�d�j�_�f�Z���i�j�h�]�j�Z�f�g�b�o�������\�i�j�h�\�Z�^�`�m�x�l�v���g�h�\�•���k�b�k�l�_�f�b����

�g�h�\�•���l�_�o�g�h�e�h�]�•�q�g�•���i�j�h�^�m�d�l�b�����m���l�h�f�m���q�b�k�e�•���c���i�j�h�]�j�Z�f�g�_���a�Z�[�_�a�i�_�q�_�g�g�y��.  

�I�j�h�n�_�k�•�c�g�•�� �h�[�h�\�¶�y�a�d�b�� �1�L-�n�Z�o�•�\�p�y�� �i�_�j�_�^�[�Z�q�Z�x�l�v�� �m�k�g�b�c�� �h�[�f�•�g��

�•�g�n�h�j�f�Z�p�•�}�x���� �m�k�g�•�� �^�h�f�h�\�e�_�g�h�k�l�•���� �Z�� �l�Z�d�h�`�� �h�n�•�p�•�c�g�m�� �i�b�k�_�f�g�m�� �i�_�j�_�i�b�k�d�m�� �a��

�f�_�l�h�x���d�h�h�j�^�b�g�Z�p�•�€�� �^�•�y�e�v�g�h�k�l�•�� �m�� �k�b�k�l�_�f�• �©�d�h�f�i�Z�g�•�y-�a�h�\�g�•�r�g�•�c �i�h�k�l�Z�q�Z�e�v�g�b�d��

���a�Z�f�h�\�g�b�d��-�i�•��̂j�y�^�g�b�d�ª�� �a�� �f�_�l�h�x�� �•�g�n�h�j�f�Z�p�•�c�g�h�]�h�� �a�Z�[�_�a�i�_�q�_�g�g�y�� �c�� �i�•�^�l�j�b�f�d�b��

�y�d�h�k�l�•�� �l�_�o�g�h�e�h�]�•�c���� �L�Z�d�b�f�� �q�b�g�h�f���� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�x�� �\�•�^�\�h�^�b�l�v�k�y��

�h�k�h�[�e�b�\�Z�� �j�h�e�v���� �Z�^�`�_�� �i�b�k�_�f�g�Z�� �i�_�j�_�i�b�k�d�Z�� �k�e�m�]�m�}�� �^�h�d�m�f�_�g�l�Z�p�•�}�x�� �d�h�f�i�Z�g�•�€�� �c����

�\�•�^�i�h�\�•�^�g�h���� �f�Z�}�� �[�m�l�b�� �e�_�d�k�b�q�g�h���� �]�j�Z�f�Z�l�b�q�g�h�� �c�� �k�l�b�e�•�k�l�b�q�g�h�� �d�h�j�_�d�l�g�h��

�h�n�h�j�f�e�_�g�h�x���� �K�i�_�p�b�n�•�d�Z�� �j�h�[�h�l�b�� �1�L-�n�Z�o�•�\�p�y�� �i�_�j�_�^�[�Z�q�Z�}�� �\�_�^�_�g�g�y�� �a�g�Z�q�g�h�€��

�d�•�e�v�d�h�k�l�•�� �l�Z�d�h�€�� �i�_�j�_�i�b�k�d�b�� �Z�g�]�e�•�c�k�v�d�h�x�� �f�h�\�h�x���� �h�k�d�•�e�v�d�b�� �a�h�\�g�•�r�g�•�f�b��
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�i�h�k�l�Z�q�Z�e�v�g�b�d�Z�f�b�� �q�b�� �a�Z�f�h�\�g�b�d�Z�f�b�� �m�d�j�Z�€�g�k�v�d�b�o�� �1�L-�d�h�f�i�Z�g�•�c�� �}�� �a�Z�j�m�[�•�`�g�•��

�i�•�^�i�j�b�}�f�k�l�\�Z���l�Z���i�•�^�i�j�b�}�f�p�•��  

�1�L-�n�Z�o�•�\�p�•�� �j�_�Z�e�•�a�m�x�l�v���i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�_�� �i�b�k�_�f�g�_�� �k�i�•�e�d�m�\�Z�g�g�y�� �m��

�d�h�g�d�j�_�l�g�b�o���k�b�l�m�Z�p�•�y�o���� 

�M�k�e�•�^���a�Z���H�����;�b�d�h�g�_�x�����l�j�Z�d�l�m�}�f�h �k�b�l�m�Z�p�•�x���m���^�\�h�o���Z�k�i�_�d�l�Z�o �>���������k���������@:  

�x �y�d���k�b�l�m�Z�p�•�x �i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h �k�i�•�e�d�m�\�Z�g�g�y;  

�x �y�d �i�j�h�[�e�_�f�g�m �k�b�l�m�Z�p�•�x.  

�I�j�h�[�e�_�f�g�m�� �k�b�l�m�Z�p�•�x�� �j�h�a�]�e�y�^�Z�}�f�h�� �m�� �d�h�g�l�_�d�k�l�•�� �i�j�h�[�e�_�f�g�h�]�h�� �g�Z�\�q�Z�g�g�y�� 

�Y�d���h�k�g�h�\�g�Z���k�d�e�Z�^�h�\�Z���i�j�h�[�e�_�f�g�h�]�h���g�Z�\�q�Z�g�g�y�����i�j�h�[�e�_�f�g�Z���k�b�l�m�Z�p�•�y���}���k�b�l�m�Z�p�•�}�x����

�a�Z�� �y�d�h�€�� �k�l�m�^�_�g�l�� �y�d�� �k�m�[�¶�}�d�l�� �g�Z�\�q�Z�g�g�y���� �f�Z�x�q�b�� �g�Z�� �f�_�l�•�� �j�h�a�\�¶�y�a�Z�g�g�y�� �k�d�e�Z�^�g�b�o��

�i�j�h�n�_�k�•�c�g�b�o�� �a�Z�^�Z�q���� �i�h�\�b�g�_�g�� �k�Z�f�h�k�l�•�c�g�h�� �a�^�•�c�k�g�x�\�Z�l�b�� �i�h�r�m�d�� �•�g�n�h�j�f�Z�p�•�€�� �c��

�h�i�_�j�m�\�Z�l�b���g�_�x���m���i�j�h�p�_�k�•���\�b�j�•�r�_�g�g�y���p�b�o���a�Z�^�Z�q �>���������k�����������@. 

�?�d�k�l�Z�i�h�e�x�x�q�b�� �j�_�a�m�e�v�l�Z�l�b�� �^�h�k�e�•�^�`�_�g�v�� �H���� �;�b�d�h�g�•�� �g�Z�� �i�j�_�^�f�_�l��

�^�h�k�e�•�^�`�_�g�g�y�����\�b�a�g�Z�q�Z�}�f�h���k�b�l�m�Z�p�•�x �i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h �k�i�•�e�d�m�\�Z�g�g�y���y�d 

�\�•�^�j�•�a�h�d�� �j�_�Z�e�v�g�h�k�l�•���� �\�� �f�_�`�Z�o�� �y�d�h�]�h�� �f�•�`���d�h�f�m�g�•�d�Z�g�l�Z�f�b �\�•�^�[�m�\�Z�}�l�v�k�y�� �h�[�f�•�g��

�\�_�j�[�Z�e�v�g�b�f�b�� �•�� �g�_�\�_�j�[�Z�e�v�g�b�f�b�� �^�•�y�f�b�� �i�j�h�n�_�k�•�c�g�h�]�h�� �o�Z�j�Z�d�l�_�j�m���� �i�j�b�� �p�v�h�f�m��

�k�m�[�¶�}�d�l�b�� �d�h�f�m�g�•�d�Z�p�•�€�� �\�b�d�h�g�m�x�l�v �k�\�h�€ �i�j�h�n�_�k�•�c�g�•�� �h�[�h�\�¶�y�a�d�b���� �K�l�b�f�m�e�h�f�� �^�h��

�j�_�Z�e�•�a�Z�p�•�€�� �d�h�f�m�g�•�d�Z�l�b�\�g�b�o�� �Z�d�l�•�\ �}�� �a�f�•�k�l�� �k�b�l�m�Z�p�•�€���i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h 

�k�i�•�e�d�m�\�Z�g�g�y���� �f�h�l�b�\���� �d�h�f�m�g�•�d�Z�l�b�\�g�Z�� �f�_�l�Z���� �p�•�e�•�� �m�q�Z�k�g�b�d�•�\���i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y �>���������k���������±77].  

�G�Z�� �h�k�g�h�\�•�� �g�Z�m�d�h�\�b�o�� �j�h�a�\�•�^�h�d��[54] �m �d�h�g�l�_�d�k�l�•�� �g�Z�r�h�]�h�� �^�h�k�e�•�^�`�_�g�g�y��

�l�j�Z�d�l�m�}�f�h�� �k�b�l�m�Z�p�•�€�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �y�d�� �d�h�g�d�j�_�l�g�•��

�i�j�h�k�l�h�j�h�\�h-�q�Z�k�h�\�•���h�[�k�l�Z�\�b�g�b�����\���y�d�b�o���i�_�j�_�[�m�\�Z�x�l�v���m�q�Z�k�g�b�d�b���k�i�•�e�d�m�\�Z�g�g�y���•���y�d�•��

�k�i�h�g�m�d�Z�x�l�v�� �€�o�� �^�h�� �f�•�`�h�k�h�[�b�k�l�•�k�g�h�€�� �\�a�Z�}�f�h�^�•�€���� �k�i�j�y�f�h�\�m�x�l�v�� �€�o�g�x�� �f�h�\�e�_�g�g�}�\�m��

�i�h�\�_�^�•�g�d�m���� �k�i�h�k�h�[�b�� �j�_�Z�e�•�a�Z�p�•�€�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�€�� �•�g�l�_�g�p�•�€�����f�_�l�b���� �p�•�e�_�c�����\�b�[�•�j��

�d�h�f�m�g�•�d�Z�l�b�\�g�b�o �k�l�j�Z�l�_�]�•�c �• �l�Z�d�l�b�d���k�i�•�e�d�m�\�Z�g�g�y�����d�h�f�i�_�g�k�Z�l�h�j�g�b�o���k�l�j�Z�l�_�]�•�c. 

�F�h�\�e�_�g�g�}�\�b�c �g�Z�f�•�j���m���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m �k�i�•�e�d�m�\�Z�g�g�•���j�h�a�m�f�•�x�l�v 

�y�d���f�b�k�e�_�g�g�}�\�_�� �i�_�j�_�^�[�Z�q�_�g�g�y�� �m�q�Z�k�g�b�d�Z�f�b�� �d�h�f�m�g�•�d�Z�p�•�€�� �[�Z�`�Z�g�h�]�h�� �j�_�a�m�e�v�l�Z�l�m��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y�� �\�� �m�k�g�•�c�� �l�Z�� �i�b�k�v�f�h�\�•�c�� �n�h�j�f�Z�o���� �g�Z�f�•�j��
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�m�q�Z�k�g�b�d�•�\�� �d�h�f�m�g�•�d�Z�p�•�€ �\�b�k�e�h�\�b�l�b�� �a�g�Z�q�m�s�b�c�� �k�f�b�k�e�� �a�Z�� �^�h�i�h�f�h�]�h�x���a�Z�k�h�[�•�\��

�f�h�\�e�_�g�g�y���>���������k���������@.  

�K�_�j�_�^���f�h�\�e�_�g�g�}�\�b�o���g�Z�f�•�j�•�\ �\�b�^�•�e�y�x�l�v �>���������k���������±79]:  

�x �d�h�g�l�Z�d�l�h�\�k�l�Z�g�h�\�e�x�\�Z�e�v�g�• ���[�Z�`�Z�g�g�y: �\�k�l�m�i�b�l�b�� �\�� �d�h�f�m�g�•�d�Z�p�•�x����

�i�•�^�l�j�b�f�Z�l�b���q�b���a�Z�\�_�j�r�b�l�b���d�h�f�m�g�•�d�Z�l�b�\�g�b�c�� �Z�d�l�� �i�h�^�y�d�m�\�Z�l�b�����i�h�i�j�h�k�b�l�b�� �i�j�h��

�i�h�k�e�m�]�m�����i�h�i�j�h�k�b�l�b���i�j�h�[�Z�q�_�g�g�y���l�h�s�h������ 

�x �k�i�h�g�m�d�Z�e�v�g�•�����i�j�Z�]�g�_�g�g�y�� �k�i�h�g�m�d�Z�l�b�� �k�i�•�\�[�_�k�•�^�g�b�d�Z�� �^�h: �a�^�•�c�k�g�_�g�g�y�� �^�•�€����

�\�b�k�e�h�\�e�_�g�g�y�� �\�e�Z�k�g�h�€�� �^�m�f�d�b�����\�b�k�e�h�\�e�_�g�g�y�� �i�j�h�o�Z�g�g�y�����i�h�[�Z�`�Z�g�g�y �q�b �a�]�h�^�b; 

�j�_�Z�]�m�\�Z�g�g�y���g�Z���k�i�h�g�m�d�Z�g�g�y��;  

�x �•�g�n�h�j�f�Z�l�b�\�g�•�����a�Z�i�b�l�m�\�Z�g�g�y �•�� �i�h�\�•�^�h�f�e�_�g�g�y �•�g�n�h�j�f�Z�p�•�€�� �\�b�k�e�h�\�e�_�g�g�y��

�\�e�Z�k�g�h�€ �i�h�a�b�p�•�€���� �m�f�h�\���� �p�•�e�_�c���� �i�j�b�q�b�g���� �j�h�a�i�b�l�m�\�Z�g�g�y���� �m�l�h�q�g�_�g�g�y, 

�i�_�j�_�d�h�g�m�\�Z�g�g�y�����^�h�\�_� �̂_�g�g�y �i�j�Z�\� �̂b���\�e�Z�k�g�h�€���i�h�a�b�p�•�€���•���l�����^��).  

�H�k�g�h�\�m �f�h�\�e�_�g�g�}�\�h�]�h�� �g�Z�f�•�j�m���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h �k�i�•�e�d�m�\�Z�g�g�y, 

�k�d�e�Z�^�Z�x�l�v�� �f�h�l�b�\���•���a�f�•�k�l �f�h�\�e�_�g�g�}�\�h�]�h���\�b�k�e�h�\�e�x�\�Z�g�g�y�� 

�F�h�l�b�\�� �k�i�•�e�d�m�\�Z�g�g�y �± �[�Z�`�Z�g�g�y�� �k�i�•�e�d�m�\�Z�l�b�k�y�� �a���•�g�r�b�f�� �m�q�Z�k�g�b�d�h�f��

�d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h���Z�d�l�m �a���i�_�\�g�h�x���f�_�l�h�x �>���������k���������@.  

�D�h�f�m�g�•�d�Z�l�b�\�g�•�� �k�l�j�Z�l�_�]�•�€�� �•�g�r�h�f�h�\�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h�]�h���h�j�•�}�g�l�h�\�Z�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y �g�Z�m�d�h�\�p�• �>�������� �k���� �����±33; �������� �k���� �����@ �l�j�Z�d�l�m�x�l�v�� �y�d���k�m�d�m�i�g�•�k�l�v��

�i�h�_�l�Z�i�g�b�o�� �f�b�k�e�_�g�g�}�\�h-�f�h�\�e�_�g�g�}�\�b�o�� �^�•�c���� �k�i�j�y�f�h�\�Z�g�b�o�� �g�Z�� �f�h�^�_�e�x�\�Z�g�g�y��

�m�q�Z�k�g�b�d�Z�f�b�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h�� �Z�d�l�m �\�e�Z�k�g�h�€�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�€�� �i�h�\�_�^�•�g�d�b�� �m��

�d�h�g�l�_�d�k�l�•�� �•�g�r�h�f�h�\�g�h�]�h���i�j�h�n�_�k�•�c�g�h�]�h���h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �a�� �f�_�l�h�x��

�j�_�Z�e�•�a�Z�p�•�€���f�h�\�e�_�g�g�}�\�h�]�h�� �g�Z�f�•�j�m�����d�h�f�m�g�•�d�Z�l�b�\�g�h�€�� �f�_�l�b �l�Z�� �\�b�a�g�Z�q�_�g�b�o�� �p�•�e�_�c����

�<�•�^�i�h�\�•�^�g�h, �d�h�f�m�g�•�d�Z�l�b�\�g�Z���k�l�j�Z�l�_�]�•�y���f�Z�}���l�Z�d�•���k�d�e�Z�^�h�\�• �>���������k���������@:  

�x �•�g�l�_�g�p�•�c�g�_���i�j�h�]�j�Z�f�m�\�Z�g�g�y;  

�x �i�e�Z�g�m�\�Z�g�g�y;  

�x �d�_�j�m�\�Z�g�g�y���d�h�f�m�g�•�d�Z�p�•�}�x;  

�x �^�h�[�•�j�� �•�� �\�b�d�h�j�b�k�l�Z�g�g�y�� �f�h�\�e�_�g�g�}�\�b�o�� �^�•�c���l�Z�� �a�Z�k�h�[�•�\ �^�h�k�y�]�g�_�g�g�y��

�d�h�f�m�g�•�d�Z�l�b�\�g�h�€���f�_�l�b�� 
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�D�h�f�m�g�•�d�Z�l�b�\�g�• �k�l�j�Z�l�_�]�•�€ �\�b�d�h�j�b�k�l�h�\�m�x�l�v�k�y �d�h�f�m�g�•�d�Z�g�l�Z�f�b �m �i�j�h�p�_�k�• 

�m�k�g�h�€���•���i�b�k�v�f�h�\�h�€���\�a�Z�}�f�h�^�•�€���m���f�h�g�h�e�h�]�•�q�g�•�c���•���^�•�Z�e�h�]�•�q�g�•�c���n�h�j�f�Z�o�����^�h�a�\�h�e�y�x�q�b��

�m�q�Z�k�g�b�d�Z�f�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h�� �Z�d�l�m���Z�d�m�f�m�e�x�\�Z�l�b �k�\�•�c���f�h�\�g�b�c�� �•�� �f�h�\�e�_�g�g�}�\�b�c��

�i�h�l�_�g�p�•�Z�e�� �c�� �\�b�d�h�j�b�k�l�h�\�m�\�Z�l�b �j�_�k�m�j�k�b�� �g�Z�� �m�k�•�o�� �_�l�Z�i�Z�o�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�€��

�^�•�y�e�v�g�h�k�l�•�����i�h�q�b�g�Z�x�q�b���\�•�^���i�e�Z�g�m�\�Z�g�g�y�����i�_�j�_�o�h�^�y�q�b���^�h���j�_�Z�e�•�a�Z�p�•�€ �c �d�h�g�l�j�h�e�x���•��

�a�Z�\�_�j�r�m�x�q�b �d�h�j�_�d�p�•�}�x �>���������k���������@.  

�<�•�^�h�f�•�� �g�Z�m�d�h�\�p�•���± �i�j�_�^�k�l�Z�\�g�b�d�b �e�•�g�]�\�h�^�b�^�Z�d�l�b�d�b�� �\�\�Z�`�Z�x�l�v���� �s�h�� �]�j�m�i�b��

�d�h�f�m�g�•�d�Z�l�b�\�g�b�o���k�l�j�Z�l�_�]�•�c���i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�h�\�Z�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y��

�d�h�g�d�j�_�l�b�a�m�x�l�v�k�y�� �k�_�j�•�y�f�b�� �h�d�j�_�f�b�o�� �k�l�j�Z�l�_�]�•�c�����y�d�• �^�h�[�b�j�Z�x�l�v�k�y���a�Z�� �d�j�b�l�_�j�•�y�f�b 

�d�h�f�m�g�•�d�Z�l�b�\�g�b�o�� �•�g�l�_�g�p�•�c�� �l�Z�� �a�Z�\�^�Z�g�v�� �k�i�•�e�d�m�\�Z�g�g�y���•���^�h�a�\�h�e�y�x�l�v���m�q�Z�k�g�b�d�Z�f��

�d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h�� �Z�d�l�m���i�h�d�j�h�d�h�\�h�� �j�_�Z�e�•�a�m�\�Z�l�b���f�h�\�e�_�g�g�}�\�b�c�� �g�Z�f�•�j����

�d�h�f�m�g�•�d�Z�l�b�\�g�m���f�_�l�m���•���p�•�e�• �>���������k�����������±451; ���������k���������±73].   

�G�Z�� �h�k�g�h�\�•�� �^�h�k�e�•�^�`�_�g�v�� �1���� �K�_�f�_�j�y�d���>�������� �k���� �����±37] �\�\�Z�`�Z�}�f�h���� �s�h�� �m��

�d�h�g�l�_�d�k�l�•�� �i�j�h�[�e�_�f�b�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �1�L-�n�Z�o�•�\�p�•�\ �^�h�p�•�e�v�g�h��

�\�b�d�h�j�b�k�l�h�\�m�\�Z�l�b �]�j�m�i�b �\�_�j�[�Z�e�v�g�b�o���Z�^�j�_�k�Z�l�g�h-�h�j�•�}�g�l�h�\�Z�g�b�o���k�l�j�Z�l�_�]�•�c���� 

�x �•�g�n�h�j�f�Z�l�b�\�g�•,  

�x �k�i�h�g�m�d�Z�e�v�g�•,  

�x �_�f�h�p�•�c�g�h-�^�•�y�e�v�g�•�k�g�•,  

�x �h�p�•�g�g�h-�^�•�y�e�v�g�•�k�g�•���� 

�x �d�h�h�i�_�j�Z�l�b�\�g�•,  

�x �k�l�j�Z�l�_�]�•�€ �k�Z�f�h�i�j�_�a�_�g�l�Z�p�•�€���� 

�M �k�\�h�x�� �q�_�j�]�m���� �]�j�m�i�Z�� �•�g�n�h�j�f�Z�l�b�\�g�b�o�� �k�l�j�Z�l�_�]�•�c �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���i�j�_�^�k�l�Z�\�e�_�g�Z �k�l�j�Z�l�_�]�•�y�f�b: 

�i�h�\�•�^�h�f�e�_�g�g�y�����•�g�n�h�j�f�m�\�Z�g�g�y�����a�Z�i�b�l�m���•�g�n�h�j�f�Z�p�•�€�����h�i�b�k�m�����j�h�a�i�h�\�•�^�•�����i�h�y�k�g�_�g�g�y����

�•�g�k�l�j�m�d�l�Z�`�m�����g�Z�]�Z�^�m�\�Z�g�g�y�����m�l�h�q�g�_�g�g�y �l�Z���•�g�����>���������k���������±43]. 

�M�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �1�L-�n�Z�o�•�\�p�•�\��

�i�_�j�_�e�•�q�_�g�•���•�g�n�h�j�f�Z�l�b�\�g�•���k�l�j�Z�l�_�]�•�€���j�_�Z�e�•�a�m�x�l�v�k�y���a�Z���^�h�i�h�f�h�]�h�x���l�Z�d�b�o���h�i�h�j�g�b�o 

�n�j�Z�a, �y�d: 
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We are looking for IT company who could upgrade and improve security. 

�:�R�X�O�G���L�W���E�H���S�R�V�V�L�E�O�H���I�R�U���X�V���W�R���K�D�Y�H�«�� 

The order �‹�� �'�5���������� has now been completed and sent to New Jersey 

Docks 

�>�h�� �]�j�m�i�b �k�i�h�g�m�d�Z�e�v�g�b�o�� �k�l�j�Z�l�_�]�•�c �\�•�^�g�h�k�y�l�v���� �k�l�j�Z�l�_�]�•�€�� �k�i�h�g�m�d�Z�g�g�y��

�m�q�Z�k�g�b�d�Z���d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h���Z�d�l�m �^�h �m�q�Z�k�l�•���\���i�j�h�p�_�k�•���k�i�•�e�d�m�\�Z�g�g�y�����k�i�h�g�m�d�Z�g�g�y��

�^�h �k�i�•�e�v�g�b�o���^�•�c�����j�_�d�h�f�_�g�^�Z�p�•�€�����i�h�j�Z�^�b�����i�_�j�_�d�h�g�m�\�Z�g�g�y�����a�Z�i�_�\�g�_�g�g�y�����h�[�•�p�y�g�d�b����

�\�f�h�\�e�y�g�g�y���� �i�j�b�f�m�k�m���� �\�b�f�Z�]�Z�g�g�y���� �Z�j�]�m�f�_�g�l�Z�p�•�€���� �i�j�h�o�Z�g�g�y���� �k�d�Z�j�]�b�� �l�Z�� �•�g����[28, 

�k�� 42�±43]. 

�I�_�j�_�e�•�q�_�g�•���k�i�h�g�m�d�Z�e�v�g�•���k�l�j�Z�l�_�]�•�€���m���d�h�g�l�_�d�k�l�•���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h 

�i�b�k�_�f�g�h�]�h �k�i�•�e�d�m�\�Z�g�g�y �1�L-�n�Z�o�•�\�p�•�\�� �j�_�Z�e�•�a�m�x�l�v�k�y�� �a�Z�� �^�h�i�h�f�h�]�h�x���l�Z�d�b�o��

�h�i�h�j�g�b�o���n�j�Z�a�����y�d: 

�,�W���Z�R�X�O�G���D�O�V�R���E�H���K�H�O�S�I�X�O���L�I���\�R�X���F�R�X�O�G�«�« 

We would be prepared to review it. 

We would like you to ensure prompt delivery. 

�=�j�m�i�m �_�f�h�p�•�c�g�h-�^�•�y�e�v�g�•�k�g�b�o �k�l�j�Z�l�_�]�•�c �i�j�_�a�_�g�l�m�x�l�v �k�l�j�Z�l�_�]�•�€ �\�b�j�Z�`�_�g�g�y��

�_�f�h�p�•�c���� �Z�� �k�Z�f�_���� �i�h�a�b�l�b�\�g�h�]�h���� �g�_�]�Z�l�b�\�g�h�]�h�� �[�Z�c�^�m�`�h�]�h�� �k�l�Z�\�e�_�g�g�y���� �k�b�f�i�Z�l�•�€, 

�Z�g�l�b�i�Z�l�•�€�� �a�Z�^�h�\�h�e�_�g�g�y���� �\�i�_�\�g�_�g�h�k�l�•, �g�_�\�i�_�\�g�_�g�h�k�l�•�� �l�Z�� �•�g�� �>�������� �k���� �����±43; 76, 

�k�� 36]. 

�M�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �1�L-�n�Z�o�•�\�p�•�\��

�_�f�h�p�•�c�g�h-�^�•�y�e�v�g�•�k�g�•���k�l�j�Z�l�_�]�•�€���i�j�_�^�k�l�Z�\�e�_�g�•���l�Z�d�b�f�b���h�i�h�j�g�b�f�b���n�j�Z�a�Z�f�b�����y�d�� 

�:�H���Z�H�U�H���L�P�S�U�H�V�V�H�G���E�\�« 

We think you have made an excellent choice. 

We �Z�R�X�O�G���E�H���J�O�D�G���W�R���D�F�F�H�S�W�« 

�=�j�m�i�m �h�p�•�g�g�h-�^�•�y�e�v�g�•�k�g�b�o �k�d�e�Z�^�Z�x�l�v�� �k�l�j�Z�l�_�]�•�€���\�b�j�Z�`�_�g�g�y�� �h�p�•�g�d�b���� �Z��

�k�Z�f�_���� �i�h�a�b�l�b�\�g�h�€, �g�_�]�Z�l�b�\�g�h�€�� �^�m�f�d�b���� �d�h�f�i�e�•�f�_�g�l�m���� �k�o�\�Z�e�_�g�g�y���� �^�h�d�h�j�m����

�i�h�o�\�Z�e�b�����h�k�m�^�m���l�Z���•�g�� �>���������k���������±43; ���������k���������@.  

�K�_�j�_�^�� �i�j�b�d�e�Z�^�•�\�� �h�i�h�j�g�b�o�� �n�j�Z�a���� �y�d�• �^�h�a�\�h�e�y�x�l�v�� �j�_�Z�e�•�a�m�\�Z�l�b�� �h�p�•�g�g�h-

�^�•�y�e�v�g�•�k�g�•�� �k�l�j�Z�l�_�]�•�€�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �1�L-
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�n�Z�o�•�\�p�•�\�����f�h�`�_�f�h���g�Z�\�_�k�l�b�� 

�,�W���Z�L�O�O���E�H���D�S�S�U�H�F�L�D�W�H�G���L�I���\�R�X���F�D�Q�«�� 

�:�H���D�U�H���S�O�H�D�V�H�G���W�R���V�D�\���W�K�D�W�« 

It leaves much to be desired. 

�,�W���L�V�Q�¶�W���Z�R�U�W�K���G�R�L�Q�J���L�W�� 

�>�h�� �]�j�m�i�b �d�h�h�i�_�j�Z�l�b�\�g�b�o���a�Z�j�Z�o�h�\�m�x�l�v �k�l�j�Z�l�_�]�•�€: �i�j�b�\�•�l�Z�g�g�y���� �h�[�f�•�g�m��

�j�_�i�e�•�d�Z�f�b�� �g�Z �i�j�h�n�_�k�•�c�g�h�� �a�g�Z�q�m�s�•�� �l�_�f�b���� �\�b�k�e�h�\�e�_�g�g�y�� �•�g�l�_�j�_�k�m�� �^�h���•�g�r�h�]�h��

�m�q�Z�k�g�b�d�Z�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h�� �Z�d�l�m���� �i�h�y�k�g�_�g�g�y�� �i�j�b�q�b�g�b�� �i�j�b�i�b�g�_�g�g�y��

�k�i�•�e�d�m�\�Z�g�g�y���� �\�b�k�e�h�\�e�_�g�g�y�� �\�^�y�q�g�h�k�l�•���� �i�h�[�Z�`�Z�g�g�y�� �a�g�h�\�m�� �i�h�[�Z�q�b�l�b�k�v����

�i�j�b�a�g�Z�q�_�g�g�y�� �a�m�k�l�j�•�q�•���� �i�j�h�s�Z�g�g�y���� �i�h�q�_�j�]�h�\�Z�� �m�q�Z�k�l�v�� �m�� �d�h�f�m�g�•�d�Z�p�•�€���� �\�b�[�Z�q�_�g�g�y����

�i�h�^�y�d�Z���� �a�Z�i�b�l�� �•�g�n�h�j�f�Z�p�•�€���� �i�j�b�\�_�j�g�_�g�g�y�� �m�\�Z�]�b���d�h�f�m�g�•�d�Z�g�l�Z���� �h�[�f�_�`�_�g�g�y��

�q�Z�k�h�\�b�o�� �j�Z�f�h�d���� �i�•�^�l�j�b�f�d�Z�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h�� �•�g�l�_�j�_�k�m���� �m�o�b�e�y�g�g�y�� �\�•�^��

�h�[�]�h�\�h�j�_�g�g�y���i�_�\�g�b�o �Z�k�i�_�d�l�•�\�� �i�j�h�[�e�_�f�b���� �f�h�\�q�Z�g�g�y���� �\�b�j�Z�`�_�g�g�y�� �a�]�h�^�b�� �q�b��

�g�_�a�]�h�^�b���l�Z���•�g�����>���������k���������±43; 77; 78].  

�>�h�� �i�j�b�d�e�Z�^�•�\�� �h�i�h�j�g�b�o�� �n�j�Z�a���� �y�d�•�� �^�h�a�\�h�e�y�x�l�v�� �j�_�Z�e�•�a�m�\�Z�l�b�� �d�h�h�i�_�j�Z�l�b�\�g�•��

�k�l�j�Z�l�_�]�•�€�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �1�L-�n�Z�o�•�\�p�•�\����

�g�Z�e�_�`�Z�l�v�� 

Dear Sirs 

�:�H���Z�R�X�O�G���E�H���J�U�D�W�H�I�X�O���L�I���\�R�X���F�R�X�O�G�« 

Thank you for your email. 

We are pleased to receive your enquiry 

We are pleased to �K�H�D�U���W�K�D�W���\�R�X�« 

�<�R�X���F�D�Q���V�H�H���W�K�D�W�« 

We think you have made an excellent choice 

�:�H���U�H�J�U�H�W���W�R���V�D�\���W�K�D�W�« 

�:�H���I�H�H�O���W�K�D�W���«���Z�L�O�O���J�L�Y�H���\�R�X���P�R�U�H���R�I���D�Q���L�G�H�D�� 

�$�V���L�Q�V�W�U�X�F�W�H�G���E�\���\�R�X���R�Q���W�K�H���L�V�V�X�H���R�I�« 

Back to a mesh system, �\�R�X���F�D�Q�« 
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�K�l�j�Z�l�_�]�•�€���k�Z�f�h�i�j�_�a�_�g�l�Z�p�•�€���1�����K�_�f�_�j�y�d���j�h�a�]�e�y�^�Z�}���y�d���\�_�^�m�q�•���d�h�f�m�g�•�d�Z�l�b�\�g�•��

�k�l�j�Z�l�_�]�•�€�� �f�Z�c�[�m�l�g�•�o�� �i�j�h�]�j�Z�f�•�k�l�•�\�����s�h�� �g�Z�e�_�`�Z�l�v�� �^�h�� �i�j�h�n�_�k�•�c�g�h�€�� �]�j�m�i�b�� �1�L-

�n�Z�o�•�\�p�•�\����[28, �k. 39]�����K�l�j�Z�l�_�]�•�€���k�Z�f�h�i�j�_�a�_�g�l�Z�p�•�€���f�Z�x�l�v���g�Z���f�_�l�•���d�h�g�k�l�j�m�x�\�Z�g�g�y��

�i�h�a�b�l�b�\�g�h�]�h���i�j�h�n�_�k�•�c�g�h�]�h���•�f�•�^�`�m���a�Z�\�^�y�d�b���d�h�j�_�d�l�g�h�f�m���\�b�[�h�j�m���•���a�Z�k�l�h�k�m�\�Z�g�g�x��

�\�•�^�i�h�\�•�^�g�b�o���f�h�\�g�b�o���a�Z�k�h�[�•�\���•���f�h�\�e�_�g�g�}�\�b�o���f�h�^�_�e�_�c��  

�I�j�b�d�e�Z�^�Z�f�b���h�i�h�j�g�b�o���n�j�Z�a�����y�d�•���i�j�_�^�k�l�Z�\�e�y�x�l�v���k�l�j�Z�l�_�]�•�€���k�Z�f�h�i�j�_�a�_�g�l�Z�p�•�€ 

�m���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�v�f�•���1�L-�n�Z�o�•�\�p�•�\�����f�h�`�m�l�v���k�e�m�]�m�\�Z�l�b�� 

�:�H���D�U�H���Z�U�L�W�L�Q�J���W�R���\�R�X���R�Q���E�H�K�D�O�I���R�I���«�� 

�:�H���D�U�H���D���O�H�D�G�L�Q�J���8�N�U�D�L�Q�L�D�Q���,�7���F�R�P�S�D�Q�\���W�K�D�W�« 

Our company has a reputation for excellence in web design. 

�>�h�� �d�e�x�q�h�\�b�o �o�Z�j�Z�d�l�_�j�b�k�l�b�d�� �d�h�f�m�g�•�d�Z�l�b�\�g�b�o�� �k�l�j�Z�l�_�]�•�c�� �g�Z�m�d�h�\�p�•��

�a�Z�j�Z�o�h�\�m�x�l�v�����]�g�m�q�d�•�k�l�v��(�m�� �i�j�h�p�_�k�•���j�_�Z�e�•�a�Z�p�•�€�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h�� �Z�d�l�m���\�h�g�b��

�a�Z�a�g�Z�x�l�v�� �d�h�j�b�]�m�\�Z�g�v), �^�b�g�Z�f�•�q�g�•�k�l�v�����i�j�y�f�Z���a�Z�e�_�`�g�•�k�l�v�� �\�•�^�� �f�h�\�e�_�g�g�}�\�b�o�� �^�•�c��

�h�i�h�g�_�g�l�Z�����k�b�l�m�Z�p�•�c �i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���•���d�h�g�l�_�d�k�l�m [79]. 

�D�h�f�m�g�•�d�Z�l�b�\�g�• �l�Z�d�l�b�d�b �\�\�Z�`�Z�x�l�v�k�y�� �i�j�_�^�k�l�Z�\�g�b�d�Z�f�b�� �e�•�g�]�\�•�k�l�b�q�g�h�€��

�g�Z�m�d�b���f�_�o�Z�g�•�a�f�Z�f�b���j�_�Z�e�•�a�Z�p�•�€���d�h�f�m�g�•�d�Z�l�b�\�g�b�o �k�l�j�Z�l�_�]�•�c�����G�Z�m�d�h�\�p�• [17; 80; 81, 

�k���� �������±175] �j�h�a�]�e�y�^�Z�x�l�v�� �€�o�� �y�d �k�m�d�m�i�g�•�k�l�v �i�j�Z�d�l�b�q�g�b�o�� �d�j�h�d�•�\�� �m�� �j�_�Z�e�v�g�h�f�m��

�i�j�h�p�_�k�•�� �f�h�\�e�_�g�g�}�\�h�€�� �\�a�Z�}�f�h�^�•�€���� �f�h�\�e�_�g�g�}�\�•�� �i�j�b�c�h�f�b�����y�d�•���^�h�a�\�h�e�y�x�l�v��

�a�j�_�Z�e�•�a�m�\�Z�l�b�� �i�_�\�g�b�c�� �f�h�\�e�_�g�g�}�\�b�c�� �g�Z�f�•�j�� �•���^�h�k�y�]�l�b�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�€�� �f�_�l�b �l�Z��

�i�h�k�l�Z�\�e�_�g�b�o���p�•�e�_�c���m���d�h�g�d�j�_�l�g�b�o���k�b�l�m�Z�p�•�y�o �k�i�•�e�d�m�\�Z�g�g�y. 

�D�h�f�i�_�g�k�Z�l�h�j�g�•���k�l�j�Z�l�_�]�•�€���g�Z�e�_�`�Z�l�v�� �^�h�� �f�h�\�e�_�g�g�}�\�b�o�� �k�l�j�Z�l�_�]�•�c���� �s�h�� �m��

�i�j�h�p�_�k�•�� �k�i�•�e�d�m�\�Z�g�g�y���a�Z�e�m�q�Z�x�l�v�k�y�� �a�� �f�_�l�h�x�� �d�h�f�i�_�g�k�Z�p�•�€�� �d�h�f�m�g�•�d�Z�l�b�\�g�b�o��

�g�_�\�^�Z�q�����y�d�•�� �f�h�`�m�l�v�� �\�b�g�b�d�Z�l�b�� �\�� �m�q�Z�k�g�b�d�•�\���d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h�� �Z�d�l�m�� �q�_�j�_�a��

�g�_�^�h�k�l�Z�l�g�•�c�� �j�•�\�_�g�v�� �k�n�h�j�f�h�\�Z�g�h�k�l�•�� �h�^�g�h�]�h���Z�[�h �[�•�e�v�r���g�•� ̀ �h�^�g�h�]�h�� �d�h�f�i�h�g�_�g�l�Z��

�p�•�e�v�h�\�h�€�� �f�h�\�g�h�€�� �q�b�� �f�h�\�e�_�g�g�}�\�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•. �D�h�f�i�_�g�k�Z�l�h�j�g�• �k�l�j�Z�l�_�]�•�€��

�\�d�e�x�q�Z�x�l�v: �i�_�j�_�n�j�Z�a�m�\�Z�g�g�y ���a�Z�f�•�g�m�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v���� �]�j�Z�f�Z�l�b�q�g�b�o��

�k�l�j�m�d�l�m�j���� �f�h�\�e�_�g�g�}�\�b�o�� �f�h�^�_�e�_�c������ �i�h�\�l�h�j�x�\�Z�g�g�y�� �\�g�_�k�_�g�g�y�� �i�_�\�g�b�o���a�f�•�g���m��

�j�_�}�k�l�j �•���k�l�b�e�v, �\�g�_�k�_�g�g�y���i�_�\�g�b�o �a�f�•�g���m���a�f�•�k�l �i�h�\�•�^�h�f�e�_�g�g�y���l�Z���•�g�� [6]. 
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�K�b�l�m�Z�p�•�y�f �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���i�j�b�l�Z�f�Z�g�g�Z���k�\�h�y 

�k�l�j�m�d�l�m�j�Z�� �d�h�f�i�h�g�_�g�l�Z�f�b���y�d�h�€���} �>���������k���������@:  

�x �q�Z�k�����d�h�e�b���\�•�^�[�m�\�Z�}�l�v�k�y���^�•�y �i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y;  

�x �f�•�k�p�_: �m�k�l�Z�g�h�\�Z �Z�[�h�� �h�j�]�Z�g�•�a�Z�p�•�y���� �^�_�� �\�•�^�[�m�\�Z�}�l�v�k�y�� �^�•�y �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y;  

�x �^�•�c�h�\�•���h�k�h�[�b�������� 

�x �f�h�\�e�_�g�g�}�\�•���g�Z�f�•�j�b���� 

�x �h�[�¶�}�d�l�b���g�Z�\�d�h�e�b�r�g�v�h�]�h���k�_�j�_�^�h�\�b�s�Z���� 

�x �i�h�^�•�€���� 

�x �h�i�_�j�Z�p�•�€�����s�h���\�b�d�h�g�m�x�l�v�k�y���^�•�c�h�\�b�f�b���h�k�h�[�Z�f�b���� 

�x �^�b�k�d�m�j�k���� �s�h���j�_�Z�e�•�a�m�}�l�v�k�y�� �m�� �d�h�g�l�_�d�k�l�• �k�b�l�m�Z�p�•�€ �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y;  

�x �d�Z�g�Z�e�b���d�h�f�m�g�•�d�Z�p�•�€�� 

�H�k�d�•�e�v�d�b���f�h�\�e�_�g�g�y���g�h�k�b�l�v���k�b�l�m�Z�l�b�\�g�b�c���o�Z�j�Z�d�l�_�j�����•�k�g�m�}���i�j�y�f�b�c���a�\�¶�y�a�h�d��

�f�•�`���k�b�l�m�Z�p�•�y�f�b�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �d�h�f�m�g�•�d�Z�l�b�\�g�b�f�b��

�g�Z�f�•�j�Z�f�b���•���h�k�g�h�\�g�b�f�b �n�m�g�d�p�•�y�f�b �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y. 

�L�Z�d�����\�•�^�i�h�\�•�^�g�h�� �^�h���k�b�l�m�Z�p�•�c�� �i�j�h�n�_�k�•�c�g�h �h�j�•�}�g�l�h�\�Z�g�h�]�h �k�i�•�e�d�m�\�Z�g�g�y, 

�\�b�a�g�Z�q�Z�x�l�v���n�m�g�d�p�•�€���k�i�•�e�d�m�\�Z�g�g�y�����y�d�b�f�b���} [17]:  

�x �d�h�g�l�Z�d�l�g�Z;  

�x �•�g�n�h�j�f�Z�p�•�c�g�Z;  

�x �k�i�h�g�m�d�Z�e�v�g�Z;  

�x �d�h�h�j�^�b�g�Z�p�•�c�g�Z;  

�x �i�•�a�g�Z�\�Z�e�v�g�Z;  

�x �_�f�h�l�b�\�g�Z;  

�x �\�i�e�b�\�h�\�Z;  

�x �g�Z�e�Z�]�h�^�`�_�g�g�y���\�•�^�g�h�k�b�g.  

�S�h�^�h�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y���� �^�h�� �p�v�h�]�h�� �k�i�b�k�d�m��

�^�h�e�m�q�Z�x�l�v�k�y���s�_���n�m�g�d�p�•�€���\�b�j�•�r�_�g�g�y���i�j�h�[�e�_�f���l�Z���\�b�d�h�g�Z�g�g�y���a�Z�\�^�Z�g�v���>���������k�������@.  
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�A�^�•�c�k�g�_�g�b�c�� �Z�g�Z�e�•�a���^�h�a�\�h�e�y�}�� �k�l�\�_�j�^�`�m�\�Z�l�b���� �s�h �m�� �d�h�g�l�_�d�k�l�•�� �h�k�g�h�\�g�b�o��

�k�b�l�m�Z�p�•�c���Z�g�]�e�h�f�h�\�g�h�]�h���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���1�L-

�n�Z�o�•�\�p�•�\���� �y�d�b�f�b�� �}: �i�_�j�_�i�b�k�d�Z�� �a�� �d�e�•�}�g�l�Z�f�b���� �i�_�j�_�i�b�k�d�Z�� �a�� �i�h�k�l�Z�q�Z�e�v�g�b�d�Z�f�b����

�i�_�j�_�i�b�k�d�Z�� �a�� �d�h�e�_�]�Z�f�b�� �•�� �i�_�j�_�i�b�k�d�Z�� �a�� �d�_�j�•�\�g�b�d�Z�f�b���� �a�\�•�l�m�\�Z�g�g�y�� �i�j�h�� �i�j�h�\�_�^�_�g�m��

�j�h�[�h�l�m���� �j�_�Z�e�•�a�m�x�l�v�k�y�� �\�b�a�g�Z�q�_�g�•�� �\�b�s�_�� �n�m�g�d�p�•�€�� �Z�g�]�e�h�f�h�\�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �Z�� �k�Z�f�_���± �d�h�g�l�Z�d�l�g�Z����

�•�g�n�h�j�f�Z�p�•�c�g�Z�����k�i�h�g�m�d�Z�e�v�g�Z�����d�h�h�j�^�b�g�Z�p�•�c�g�Z�����i�•�a�g�Z�\�Z�e�v�g�Z�����_�f�h�l�b�\�g�Z�����\�i�e�b�\�h�\�Z����

�g�Z�e�Z�]�h�^�`�_�g�g�y���\�•�^�g�h�k�b�g�����\�b�j�•�r�_�g�g�y���i�j�h�[�e�_�f���l�Z���\�b�d�h�g�Z�g�g�y���a�Z�\�^�Z�g�v�� 

�G�Z�� �h�k�g�h�\�•�� �Z�g�Z�e�•�a�m�� �n�m�g�d�p�•�c�� �l�Z�� �i�j�h�n�_�k�•�c�g�b�o�� �h�[�h�\�¶�y�a�d�•�\�� �1�L-�n�Z�o�•�\�p�•�\���� �Z��

�l�Z�d�h�`���k�b�l�m�Z�p�•�c���€�o���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y�����f�h�`�_�f�h��

�a�j�h�[�b�l�b�� �\�b�k�g�h�\�h�d�� �i�j�h�� �l�_���� �s�h�� �^�h�� �`�Z�g�j�•�\���Z�g�]�e�h�f�h�\�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\ �g�Z�e�_�`�Z�l�v: �i�j�b�\�Z�l�g�_�� �•��

�^�•�e�h�\�_�� �e�b�k�l�m�\�Z�g�g�y�� �a�Z�� �^�h�i�h�f�h�]�h�x���_�e�_�d�l�j�h�g�g�h�€ �i�h�r�l�b, �h�[�f�•�g�� �i�h�\�•�^�h�f�e�_�g�g�y�f�b��

�m���q�Z�l�Z�o�� �c�� �g�Z �n�h�j�m�f�Z�o, �^�h�i�b�k�b�� �g�Z���_�e�_�d�l�j�h�g�g�b�o �^�h�r�d�Z�o �h�]�h�e�h�r�_�g�v�����f�_�f�h����

�a�\�•�l�b.  

�@�Z�g�j�h�\�_���\�Z�j�•�x�\�Z�g�g�y���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h �i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y��

�\�b�a�g�Z�q�Z�}�l�v�k�y���� �a�^�_�[�•�e�v�r�h�]�h�� �_�d�k�l�j�Z�e�•�g�]�\�•�k�l�b�q�g�b�f�b�� �m�f�h�\�Z�f�b�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h��

�Z�d�l�m�����Z���k�Z�f�_ �>���������k����������; 77]:  

�x �j�_�e�_�\�Z�g�l�g�b�f�b�� �^�e�y�� �k�n�_�j�b�� �i�j�h�n�_�k�•�c�g�h�€�� �^�•�y�e�v�g�h�k�l�• �n�m�g�d�p�•�h�g�Z�e�v�g�b�f�b��

�p�•�e�y�f�b���� �a�� �y�d�b�f�b�� �Z�^�j�_�k�Z�g�l�� �l�Z�� �Z�^�j�_�k�Z�l�� �a�Z�e�m�q�Z�x�l�v�k�y�� �^�h���i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h �k�i�•�e�d�m�\�Z�g�g�y���� 

�x �o�Z�j�Z�d�l�_�j�h�f���\�a�Z�}�f�h�^�•�€;  

�x �k�l�Z�l�m�k�g�h-�j�h�e�v�h�\�b�f�b���\�•�^�g�h�k�b�g�Z�f�b���f�•�`���d�h�f�m�g�•�d�Z�g�l�Z�f�b���� 

�x �k�i�•�e�v�g�b�f���^�h�k�\�•�^�h�f���m�q�Z�k�g�b�d�•�\���d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h���Z�d�l�m.  

�I�j�b���p�v�h�f�m�����a�Z�a�g�Z�q�_�g�•���\�b�s�_ �`�Z�g�j�b���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���o�Z�j�Z�d�l�_�j�b�a�m�x�l�v�k�y�� �j�•�a�g�b�f�� �k�l�m�i�_�g�_�f�� �•�g�l�_�j�Z�d�l�b�\�g�h�k�l�•����

�L�Z�d�����e�b�k�l�m�\�Z�g�g�y���a�Z���^�h�i�h�f�h�]�h�x���_�e�_�d�l�j�h�g�g�h�€���i�h�r�l�b���o�Z�j�Z�d�l�_�j�b�a�m�}�l�v�k�y���\�•�^�g�h�k�g�h��

�g�b�a�v�d�b�f�� �k�l�m�i�_�g�_�f�� �•�g�l�_�j�Z�d�l�b�\�g�h�k�l�•���� �\�� �l�h�c�� �q�Z�k�� �y�d�� �h�[�f�•�g�� �i�h�\�•�^�h�f�e�_�g�g�y�f�b�� �m��

�q�Z�l�Z�o�� �c�� �g�Z �n�h�j�m�f�Z�o�� �o�Z�j�Z�d�l�_�j�b�a�m�}�l�v�k�y�� �k�_�j�_�^�g�•�f�� �k�l�m�i�_�g�_�f�� �•�g�l�_�j�Z�d�l�b�\�g�h�k�l�•���� �<��
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�k�\�h�x�� �q�_�j�]�m���� �^�h�i�b�k�b�� �g�Z���_�e�_�d�l�j�h�g�g�b�o �^�h�r�d�Z�o �h�]�h�e�h�r�_�g�v�����f�_�f�h�� �l�Z�� �a�\�•�l�b��

�o�Z�j�Z�d�l�_�j�b�a�m�x�l�v�k�y���g�b�a�v�d�b�f���k�l�m�i�_�g�_�f���•�g�l�_�j�Z�d�l�b�\�g�h�k�l�•���Z�[�h���€�€���\�•�^�k�m�l�g�•�k�l�x �>���������k����

159].  

�H�k�g�h�\�g�b�f�b�� �a�Z�k�h�[�Z�f�b�� �j�_�Z�e�•�a�Z�p�•�€���Z�g�]�e�h�f�h�\�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\�� �g�Z�� �k�v�h�]�h�^�g�•�r�g�•�c�� �^�_�g�v�� �}��

�d�h�f�i�¶�x�l�_�j���l�Z���•�g�l�_�j�g�_�l�� 

�?���� �I�Z�e�b�o�Z�l�Z���d�\�Z�e�•�n�•�d�m�} �g�b�a�d�m �h�k�h�[�e�b�\�h�k�l�_�c���� �i�j�b�l�Z�f�Z�g�g�b�o�� �i�b�k�_�f�g�h�f�m 

�f�h�\�e�_�g�g�x, �•�� �g�_�� �o�Z�j�Z�d�l�_�j�g�b�o �m�k�g�h�f�m�� �f�h�\�e�_�g�g�x���� �Z�� �k�Z�f�_���� �\�•�^�k�m�l�g�•�k�l�v��

�k�i�•�\�j�h�a�f�h�\�g�b�d�Z���� �Z �\�•�^�l�Z�d���± �c�h�]�h�� �j�_�Z�d�p�•�€�� �g�Z�� �\�b�k�e�h�\�e�_�g�m�� �^�m�f�d�m���� �g�_�f�h�`�e�b�\�•�k�l�v��

�i�h�k�e�m�]�h�\�m�\�Z�l�b�k�y�� �i�Z�j�Z�e�•�g�]�\�•�k�l�b�q�g�b�f�b�� �a�Z�k�h�[�Z�f�b�����•�g�l�h�g�Z�p�•�}�x���� �`�_�k�l�Z�f�b, 

�f�•�f�•�d�h�x���l�h�s�h; �\�b�d�h�j�b�k�l�Z�g�g�y�� �j�•�a�g�b�o�� �\�b�^�•�\�� �j�_�q�_�g�v���^�e�y���j�h�a�]�h�j�l�Z�g�g�y 

�\�b�k�e�h�\�e�x�\�Z�g�g�y; �i�j�b�l�Z�f�Z�g�g�•�k�l�v�� �f�h�\�e�_�g�g�x �d�h�f�m�g�•�d�Z�l�b�\�g�b�o�� �\�e�Z�k�l�b�\�h�k�l�_�c����

�\�b�j�Z�a�g�h�k�l�•���� �l�h�q�g�h�k�l�•���� �e�h�]�•�q�g�h�k�l�• �m���i�j�h�p�_�k�•���i�j�h�^�m�d�m�\�Z�g�g�y���\�b�k�e�h�\�e�x�\�Z�g�g�y; 

�m�j�Z�o�m�\�Z�g�g�y�� �\�a�Z�}�f�h�a�\�¶�y�a�d�m�� �f�•�`���j�•�a�g�b�f�b�� �\�b�^�Z�f�b�� �f�h�\�e�_�g�g�}�\�h�€�� �^�•�y�e�v�g�h�k�l�•����

�a�h�d�j�_�f�Z���f�•�`���i�b�k�v�f�h�f���•���q�b�l�Z�g�g�y�f [83].  

�H�����;�b�d�h�g�y���\�b�a�g�Z�q�Z�}���g�b�a�d�m���i�k�b�o�h�e�•�g�]�\�•�k�l�b�q�g�b�o���h�a�g�Z�d���i�b�k�v�f�Z���>���������k�����������@: 

�x �i�b�k�_�f�g�_�� �k�i�•�e�d�m�\�Z�g�g�y�� �}�� �i�j�h�^�m�d�l�h�f�� �f�h�\�e�_�g�g�}�\�h�€�� �^�•�y�e�v�g�h�k�l�•���� �l�h�[�l�h��

�i�b�k�v�f�h�\�b�f���l�_�d�k�l�h�f�� 

�x �k�m�d�p�_�l�b�\�g�•�k�l�v���i�j�h�o�h�^�`�_�g�g�y���n�Z�a���f�h�\�e�_�g�g�}�\�h�€���^�•�y�e�v�g�h�k�l�•�� 

�x �g�Z�y�\�g�•�k�l�v���f�h�\�e�_�g�g�}�\�h�]�h���g�Z�f�•�j�m�����d�h�f�m�g�•�d�Z�l�b�\�g�h�€���f�_�l�b�����d�h�f�m�g�•�d�Z�l�b�\�g�b�o��

�p�•�e�_�c; 

�x �\�•�^�k�m�l�g�•�k�l�v���n�h�g�_�f�Z�l�b�q�g�h�]�h���h�n�h�j�f�e�_�g�g�y�� 

�x �g�Z�y�\�g�•�k�l�v���i�_�\�g�h�]�h���q�Z�k�m���^�e�y���h�n�h�j�f�e�_�g�g�y���i�b�k�_�f�g�h�]�h���\�b�k�e�h�\�e�x�\�Z�g�g�y�� 

�x �f�h�`�e�b�\�•�k�l�v���f�h�^�b�n�•�d�Z�p�•�€���•�g�n�h�j�f�Z�p�•�€�� 

�x �g�_�a�g�Z�q�g�b�c���k�l�m�i�•�g�v���Z�i�_�e�y�l�b�\�g�h�k�l�•�� 

�x �f�h�`�e�b�\�•�k�l�v���d�h�j�_�d�p�•�€���l�Z���\�b�i�j�Z�\�e�_�g�g�y���l�_�d�k�l�m�� 

�x �f�h�`�e�b�\�•�k�l�v���k�Z�f�h�d�h�g�l�j�h�e�x���l�Z���k�Z�f�h�h�p�•�g�x�\�Z�g�g�y�� 
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�>�h�k�e�•�^�g�b�p�y�� �\�\�Z�`�Z�}���� �s�h�� �g�Z�� �_�n�_�d�l�b�\�g�•�k�l�v�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �f�Z�x�l�v��

�[�_�a�i�h�k�_�j�_�^�g�•�c�� �\�i�e�b�\�� �•�� �i�_�\�g�• �i�k�b�o�h�e�h�]�•�q�g�• �q�b�g�g�b�d�b, �^�h �y�d�b�o�� �\�h�g�Z�� �\�•�^�g�h�k�b�l�v 

�>���������k�����������±111]: 

�x �\�b�k�h�d�b�c���j�•�\�_�g�v���d�h�g�p�_�g�l�j�Z�p�•�€���m�\�Z�]�b���� 

�x �i�h�\�•�e�v�g�b�c�� �l�_�f�i�� �k�i�•�e�d�m�\�Z�g�g�y���� �s�h�� �m�f�h�`�e�b�\�e�x�}�� �j�h�a�f�•�j�d�h�\�m�\�Z�g�g�y����

�[�Z�]�Z�l�h�j�Z�a�h�\�_���i�h�\�_�j�g�_�g�g�y���g�Z�a�Z�^�����\�g�_�k�_�g�g�y���d�h�j�_�d�l�b�\���� 

�x �\�b�d�h�j�b�k�l�Z�g�g�y�� �j�m�o�h-�f�h�l�h�j�g�h�]�h�� ���\�•�^�i�h�\�•�^�Z�}�� �a�Z�� �k�Z�f�� �i�j�h�p�_�k�� �g�Z�i�b�k�Z�g�g�y������

�a�h�j�h�\�h�]�h�����\�•�^�i�h�\�•�^�Z�}���a�Z���[�Z�q�_�g�g�y�����k�l�\�h�j�_�g�g�y���a�h�j�h�\�h�]�h���h�[�j�Z�a�m���•���d�h�g�l�j�h�e�x�\�Z�g�g�y��

�g�Z�i�b�k�Z�g�h�]�h������ �f�h�\�e�_�g�g�}�\�h-�j�m�o�h�\�h�]�h�� ���\�•�^�i�h�\�•�^�Z�}�� �a�Z���i�j�h�]�h�\�h�j�x�\�Z�g�g�y�� �i�j�h�� �k�_�[�_��

�q�b���\�]�h�e�h�k���l�h�]�h�����s�h���[�m�^�_���g�Z�i�b�k�Z�g�h�����i�j�h�]�h�\�h�j�x�\�Z�g�g�y���i�j�h���k�_�[�_���q�b���\�]�h�e�h�k���l�h�]�h����

�s�h�� �\�`�_�� �g�Z�i�b�k�Z�g�h�� ���^�e�y�� �d�h�g�l�j�h�e�x)) �l�Z�� �k�e�m�o�h�\�h�]�h�� ���\�•�^�i�h�\�•�^�Z�}�� �a�Z�� �\�g�m�l�j�•�r�g�}�� �q�b��

�a�h�\�g�•�r�g�}�� �i�j�h�k�e�m�o�h�\�m�\�Z�g�g�y�� �k�Z�f�h�]�h�� �k�_�[�_�� �\�� �i�j�h�p�_�k�•�� �\�g�m�l�j�•�r�g�v�h�]�h�� �q�b��

�a�h�\�g�•�r�g�v�h�]�h�� �i�j�h�]�h�\�h�j�x�\�Z�g�g�y�� �l�h�]�h���� �s�h�� �[�m�^�_�� �g�Z�i�b�k�Z�g�h���� �q�b�� �l�h�]�h���� �s�h�� �\�`�_��

�g�Z�i�b�k�Z�g�h) �Z�g�Z�e�•�a�Z�l�h�j�•�\;  

�x �a�Z�e�m�q�_�g�g�y���i�_�\�g�b�o���d�Z�g�Z�e�•�\���a�\�¶�y�a�d�m�� 

�x �\�i�e�b�\���_�f�h�p�•�c�����f�h�l�b�\�Z�p�•�€���•���i�Z�f�¶�y�l�•�� 

�G�Z���h�k�g�h�\�•�� �Z�g�Z�e�•�a�m���i�j�Z�p�v�� �F. �D�Z�k�l�_�e�v�k��[32]���� �\�b�a�g�Z�q�Z�}�f�h �a�Z�]�Z�e�v�g�•�� �h�a�g�Z�d�b����

�i�j�b�l�Z�f�Z�g�g�•���Z�g�]�e�h�f�h�\�g�h�f�m �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�x �1�L-�n�Z�o�•�\�p�•�\: �g�Z�y�\�g�•�k�l�v���r�l�m�q�g�h�]�h���_�e�_�d�l�j�h�g�g�h�]�h���d�Z�g�Z�e�m���i�_�j�_�^�Z�q�•; 

�h�i�h�k�_�j�_�^�d�h�\�Z�g�•�k�v (�h�k�d�•�e�v�d�b���i�j�h�p�_�k���k�i�•�e�d�m�\�Z�g�g�y�� �\�•�^�[�m�\�Z�}�l�v�k�y�� �f�•�`���c�h�]�h��

�m�q�Z�k�g�b�d�Z�f�b�� �a�Z�� �^�h�i�h�f�h�]�h�x�� �l�_�o�g�•�q�g�b�o���� �_�e�_�d�l�j�h�g�g�b�o�� �a�Z�k�h�[�•�\�� �a�\�¶�y�a�d�m); 

� �̂b�k�l�Z�g�p�•�c�g�•�k�l�v�����\�•�^�^�Z�e�_�g�•�k�l�v�� �m�q�Z�k�g�b�d�•�\���k�i�•�e�d�m�\�Z�g�g�y �h�^�b�g�� �\�•�^�� �h�^�g�h�]�h�� �• 

�\�•�^�k�m�l�g�•�k�l�v�� �[�_�a�i�h�k�_�j�_�^�g�v�h�]�h�� �\�•�a�m�Z�e�v�g�h�]�h�� �d�h�g�l�Z�d�l�m�� �f�•�`�� �g�b�f�b); 

�]�•�i�_�j�l�_�d�k�l�h�\�•�k�l�v�����q�Z�k�l�h�� �l�j�Z�^�b�p�•�c�g�b�c�� �i�b�k�_�f�g�b�c �l�_�d�k�l�� �\�� �f�_�j�_�`�_�\�h�f�m �i�j�h�k�l�h�j�•��

�a�f�•�g�x�}�l�v�k�y�� �•�� �g�Z�[�m�\�Z�}�� �]�•�i�_�j�l�_�d�k�l�h�\�h�€�� �n�h�j�f�b������ �\�•�j�l�m�Z�e�v�g�•�k�l�v (�a�g�Z�d�h�\�b�c����

�k�b�f�\�h�e�•�q�g�b�c�� �o�Z�j�Z�d�l�_�j�� �d�h�f�i�¶�x�l�_�j�g�h-�h�i�h�k�_�j�_�^�d�h�\�Z�g�h�€�� �\�a�Z�}�f�h�^�•�€); 

�d�j�_�h�e�•�a�h�\�Z�g�•�k�l�v��(�\�� �l�_�d�k�l�Z�o���� �y�d�•�� �i�j�_�^�k�l�Z�\�e�_�g�h�� �\�� �_�e�_�d�l�j�h�g�g�h�f�m�� �\�b�]�e�y�^�•����

�\�b�d�h�j�b�k�l�h�\�m�x�l�v�k�y�� �g�_�� �e�b�r�_�� �e�•�g�]�\�•�k�l�b�q�g�•���� �Z�� �c�� �i�Z�j�Z�e�•�g�]�\�•�k�l�b�q�g�•�� �a�Z�k�h�[�b����

�g�Z�i�j�b�d�e�Z�^, �f�Z�e�x�g�h�d���� �n�h�l�h�]�j�Z�n�•�y���� �Z�� �l�Z�d�h�`�� �a�Z�k�l�h�k�h�\�m�x�l�v�k�y�� �j�•�a�g�•�� �r�j�b�n�l�b����
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�d�h�e�v�h�j�b���� �]�j�Z�n�•�q�g�•�� �k�b�f�\�h�e�b������ �k�l�b�e�•�k�l�b�q�g�Z �g�_�h�^�g�h�j�•�^�g�•�k�l�v���� �`�Z�g�j�h�\�_�� �j�h�a�f�Z�€�l�l�y����

�o�Z�j�Z�d�l�_�j�g�b�c�� �f�_�j�_�`�_�\�b�c �_�l�b�d�_�l ���m�q�Z�k�g�b�d�b���l�Z�d�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y���f�Z�x�l�v�� �i�_�\�g�b�c��

�d�h�f�m�g�•�d�Z�l�b�\�g�b�c�� �k�l�Z�l�m�k���� �y�d�b�c�� �\�b�y�\�e�y�}�l�v�k�y���� �i�•�^�l�j�b�f�m�}�l�v�k�y�� �•���j�_�Z�e�•�a�m�}�l�v�k�y �a�Z��

�^�h�i�h�f�h�]�h�x�� �k�m�d�m�i�g�h�k�l�•�� �k�i�_�p�•�Z�e�v�g�b�o�� �i�j�b�c�h�f�•�\�� �•�� �j�_�]�m�e�x�}�l�v�k�y���k�i�_�p�•�Z�e�v�g�b�f�b 

�i�j�Z�\�b�e�Z�f�b���� 

�G�Z�� �h�k�g�h�\�•�� �a�^�•�c�k�g�_�g�h�]�h�� �Z�g�Z�e�•�a�m�� �f�h�`�_�f�h���k�l�\�_�j�^�`�m�\�Z�l�b���� �s�h�� �h�k�g�h�\�g�b�f�b��

�\�b�^�Z�f�b���Z�g�]�e�h�f�h�\�g�h�]�h �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h �i�b�k�_�f�g�h�]�h �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-

�n�Z�o�•�\�p�•�\���� �\�b�a�g�Z�q�_�g�b�f�b���a�Z�� �o�Z�j�Z�d�l�_�j�h�f�� �\�a�Z�}�f�h�^�•�€�� �l�Z�� �k�l�Z�l�m�k�g�h-�j�h�e�v�h�\�b�f�b��

�\�•�^�g�h�k�b�g�Z�f�b�� �f�•�`�� �d�h�f�m�g�•�d�Z�g�l�Z�f�b���� �Z�� �l�Z�d�h�`�� �j�_�e�_�\�Z�g�l�g�•�k�l�x�� �^�e�y�� �k�n�_�j�b��

�i�j�h�n�_�k�•�c�g�h�€���^�•�y�e�v�g�h�k�l�•���1�L-�n�Z�o�•�\�p�•�\�����}:  

�x �g�_�h�n�•�p�•�c�g�_ ���k�i�•�e�d�m�\�Z�g�g�y���a���d�h�e�_�]�Z�f�b��;  

�x �g�Z�i�•�\�h�n�•�p�•�c�g�_ ���k�i�•�e�d�m�\�Z�g�g�y�� �a���d�h�e�_�]�Z�f�b, �i�h�k�l�Z�q�Z�e�v�g�b�d�Z�f�b���� �d�e�•�}�g�l�Z�f�b����

�d�_�j�•�\�g�b�d�Z�f�b��;  

�x �h�n�•�p�•�c�g�_ ���k�i�•�e�d�m�\�Z�g�g�y���a���i�h�k�l�Z�q�Z�e�v�g�b�d�Z�f�b�����d�e�•�}�g�l�Z�f�b�����d�_�j�•�\�g�b�d�Z�f�b��;  

�x �Z�g�Z�e�•�l�b�d�h-�g�Z�m�d�h�\�_�����a�\�•�l�b���� 

�M�� �i�j�h�p�_�k�•�� �\�b�d�h�g�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�y�f�b�� �i�j�h�n�_�k�•�c�g�b�o�� �n�m�g�d�p�•�c�� �•�� �h�[�h�\�¶�y�a�d�•�\��

�i�_�j�_�\�Z�`�Z�}�� �g�_�h�n�•�p�•�c�g�_ �l�Z���g�Z�i�•�\�h�n�•�p�•�c�g�_ �Z�g�]�e�h�f�h�\�g�_�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�_��

�i�b�k�_�f�g�_���k�i�•�e�d�m�\�Z�g�g�y.  

C�l�b�e�•�k�l�b�q�g�h �g�_�h�n�•�p�•�c�g�_ �Z�g�]�e�h�f�h�\�g�_�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�_�� �i�b�k�_�f�g�_��

�k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\ �\�•�^�h�[�j�Z�`�Z�}�� �h�k�h�[�e�b�\�h�k�l�•�� �m�k�g�h�]�h�� �j�h�a�f�h�\�g�h�]�h�� �k�l�b�e�x 

[84].  

�>�h�� �`�Z�g�j�h�\�b�o�� �^�h�f�•�g�Z�g�l�� �g�_�h�n�•�p�•�c�g�b�o�� �e�b�k�l�•�\���� �y�d�•�� �m���i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m �i�b�k�_�f�g�h�f�m �k�i�•�e�d�m�\�Z�g�g�• �1�L-�n�Z�o�•�\�p�•�\ �i�j�_�^�k�l�Z�\�e�_�g�•�� �m�� �n�h�j�f�•��

�f�_�c�e�•�\�����•���\�b�a�g�Z�q�_�g�• �h�^�g�b�f�b �•�a�� �i�j�h�\�•�^�g�b�o���`�Z�g�j�•�\���Z�g�]�e�h�f�h�\�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �g�Z�e�_�`�Z�l�v�� �^�•�Z�e�h�]�•�q�g�•�k�l�v����

�_�f�h�p�•�c�g�Z�� �a�Z�[�Z�j�\�e�_�g�•�k�l�v���� �^�h�f�•�g�m�\�Z�g�g�y�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v���� �i�j�b�l�Z�f�Z�g�g�b�o��

�m�k�g�h�f�m�� �g�_�h�n�•�p�•�c�g�h�f�m�� �f�h�\�e�_�g�g�x�����k�i�_�p�b�n�•�q�g�_�� �\�b�d�h�j�b�k�l�Z�g�g�y�� �\�_�e�b�d�b�o�� �•�� �f�Z�e�b�o��

�e�•�l�_�j���� �g�•�\�_�e�x�\�Z�g�g�y�� �i�j�Z�\�b�e�� �h�j�n�h�]�j�Z�n�•�€���� �\�b�d�h�j�b�k�l�Z�g�g�y�� �k�i�_�p�b�n�•�q�g�b�o�� �n�h�j�f��

�k�d�h�j�h�q�_�g�v���� �a�Z�f�•�g�� �k�e�•�\�� �Z�[�h�� �c�h�]�h�� �q�Z�k�l�b�g�� �h�f�h�g�•�f�•�q�g�b�f�b�� �a�Z�� �a�\�m�q�Z�g�g�y�f�� �e�•�l�_�j�Z�f�b��
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�Z�[�h�� �p�b�n�j�Z�f�b�� �g�Z�y�\�g�•�k�l�v�� �©�k�f�Z�c�e�•�\�ª�� �l�Z�� �_�f�h�l�b�d�h�g�•�\���� �g�•�\�_�e�x�\�Z�g�g�y�� �i�j�Z�\�b�e��

�]�j�Z�f�Z�l�b�d�b. 

�A�^�•�c�k�g�_�g�b�c�� �Z�g�Z�e�•�a�� �^�h�a�\�h�e�y�}�� �k�l�\�_�j�^�`�m�\�Z�l�b���� �s�h�� �o�Z�j�Z�d�l�_�j�g�h�x��

�h�k�h�[�e�b�\�•�k�l�x �i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h �i�b�k�_�f�g�h�]�h �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\ �}��

�l�_���� �s�h�� �€�o�� �^�•�e�h�\�_�� �e�b�k�m�\�Z�g�g�y�� �j�h�a�i�h�^�•�e�y�}�l�v�k�y�� �g�Z�� �h�n�•�p�•�c�g�_�� �•�� �g�Z�i�•�\�h�n�•�p�•�c�g�_�����y�d�_ 

�j�_�Z�e�•�a�m�}�l�v�k�y���m���d�h�e�•���d�h�e�_�]���� 

�G�Z�i�•�\�h�n�•�p�•�c�g�_ �Z�g�]�e�h�f�h�\�g�_�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�_�� �i�b�k�_�f�g�_��

�k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\ �g�Z�[�e�b�`�_�g�_ �^�h���g�_�h�n�•�p�•�c�g�h�]�h �m�k�g�h�]�h�� �j�h�a�f�h�\�g�h�]�h��

�k�l�b�e�x [35]. �L�Z�d�b�f�� �q�b�g�h�f�����g�Z�i�•�\�h�n�•�p�•�c�g�h�f�m �Z�g�]�e�h�f�h�\�g�h�f�m �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m �i�b�k�_�f�g�h�f�m �k�i�•�e�d�m�\�Z�g�g�x �1�L-�n�Z�o�•�\�p�•�\ �i�j�b�l�Z�f�Z�g�g�•�� �l�Z�d�•��

�k�l�b�e�•�k�l�b�q�g�•���h�a�g�Z�d�b, �y�d���\�_�e�b�d�Z���d�•�e�v�d�•�k�l�v���e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v�����o�Z�j�Z�d�l�_�j�g�b�o���^�e�y��

�m�k�g�h�]�h�� �f�h�\�e�_�g�g�y. �M�� �]�j�Z�f�Z�l�b�q�g�h�f�m�� �i�e�Z�g�•�� �o�Z�j�Z�d�l�_�j�g�b�f�b�� �h�k�h�[�e�b�\�h�k�l�y�f�b 

�g�Z�i�•�\�h�n�•�p�•�c�g�h�]�h �Z�g�]�e�h�f�h�\�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\ �}���q�Z�k�l�•�� �i�j�h�i�m�k�d�b�� �^�•�}�k�e�•�\-�a�\�¶�y�a�h�d (everyone having a 

nice day)�����\�•�^�k�m�l�g�•�k�l�v���•�g�\�_�j�k�•�€���i�•�^�f�_�l�Z���l�Z���^�h�i�h�f�•�`�g�h�]�h���^�•�}�k�e�h�\�Z�����Z�[�h���^�•�}�k�e�h�\�Z-

�a�\�¶�y�a�d�b���\ �a�Z�i�b�l�Z�g�g�y�o��(you wanna �«�"); �h�k�h�[�e�b�\�h�k�l�•���i�m�g�d�l�m�Z�p�•�€���� �Z�� �k�Z�f�_��

�\�•�^�k�m�l�g�•�k�l�v�� �Z�i�h�k�l�j�h�n�Z�� �l�Z�� �[�Z�]�Z�l�h�j�Z�a�h�\�_�� �i�h�\�l�h�j�_�g�g�y�� �a�g�Z�d�Z�� �i�b�l�Z�g�g�y�� �•�� �a�g�Z�d�Z��

�h�d�e�b�d�m�� �^�e�y�� �g�Z�^�Z�g�g�y�� �^�h�^�Z�l�d�h�\�h�€�� �_�d�k�i�j�_�k�b�\�g�h�k�l�•. �M�� �e�_�d�k�b�q�g�h�f�m�� �i�e�Z�g�•��

�g�Z�i�•�\�h�n�•�p�•�c�g�_ �Z�g�]�e�h�f�h�\�g�_�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�_�� �i�b�k�_�f�g�_���k�i�•�e�d�m�\�Z�g�g�y�� �1�L-

�n�Z�o�•�\�p�•�\�� �o�Z�j�Z�d�l�_�j�b�a�m�}�l�v�k�y�� �g�Z�y�\�g�•�k�l�x�� �\�_�e�b�d�h�€�� �d�•�e�v�d�h�k�l�•�� �k�i�_�p�•�Z�e�v�g�b�o�� �k�e�•�\�� �l�Z��

�\�b�j�Z�a�•�\�����k�i�_�p�b�n�•�q�g�b�o�� �n�j�Z�a�� �l�Z�� �\�b�k�e�h�\�•�\�����i�h�\�¶�y�a�Z�g�b�o�� �a�� �d�h�f�i�¶�x�l�_�j�g�h�x��

�l�_�j�f�•�g�h�e�h�]�•�}�x���� �h�k�h�[�e�b�\�h���± �`�Z�j�]�h�g�•�a�f�•�\���� �s�h�� �n�h�j�f�m�x�l�v�� �l���� �a�\���� �d�h�f�i�¶�x�l�_�j�g�b�c��

�k�e�_�g�]. �<�k�_�� �p�_�� �k�i�j�b�y�}�� �k�l�\�h�j�_�g�g�x���k�\�h�}�j�•�^�g�h�]�h�� �•�^�•�h�e�_�d�l�m�� ���l���� �a�\���� �d�h�f�i�¶�x�l�_�j�g�h�]�h��

�`�Z�j�]�h�g�m�����g�Z���h�k�g�h�\�•���k�i�_�p�b�n�•�q�g�h�€���d�h�f�i�¶�x�l�_�j�g�h�€���e�_�d�k�b�d�b�����s�h���\�b�d�h�j�b�k�l�h�\�m�}�l�v�k�y��

�y�d���a�Z�k�•�[���k�Z�f�h�\�b�j�Z�`�_�g�g�y���m�q�Z�k�g�b�d�•�\���d�h�f�m�g�•�d�Z�p�•�€ [85]. 

�H�n�•�p�•�c�g�_���Z�g�]�e�h�f�h�\�g�_ �i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�_ �i�b�k�_�f�g�_ �k�i�•�e�d�m�\�Z�g�g�y �1�L-

�n�Z�o�•�\�p�•�\���� �^�h�f�•�g�m�\�Z�e�v�g�b�f�b�� �`�Z�g�j�Z�f�b�� �y�d�h�]�h�� �}�� �^�•�e�h�\�_�� �e�b�k�l�m�\�Z�g�g�y �m�� �n�h�j�f�•��

�_�e�_�d�l�j�h�g�g�h�€�� �i�_�j�_�i�b�k�d�b���l�Z�� �a�\�•�l�b�����\�� �a�Z�]�Z�e�v�g�b�o�� �j�b�k�Z�o�� �\�•�^�h�[�j�Z�`�Z�}�� �i�j�Z�\�b�e�Z��

�_�i�•�k�l�h�e�y�j�g�h�]�h�� �`�Z�g�j�m�� �•�� �o�Z�j�Z�d�l�_�j�b�a�m�}�l�v�k�y�� �^�h�f�•�g�m�\�Z�g�g�y�f�� �i�j�Z�]�f�Z�l�b�q�g�h�€��
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�m�k�l�Z�g�h�\�d�b�����i�j�_�\�Z�e�x�\�Z�g�g�y�f�� �h�n�•�p�•�c�g�h�]�h�� �k�l�b�e�x���� �k�l�Z�g�^�Z�j�l�b�a�h�\�Z�g�•�k�l�x����

�•�g�n�h�j�f�Z�p�•�c�g�h�x���g�Z�k�b�q�_�g�•�k�l�x�����k�l�j�m�d�l�m�j�g�h-�k�f�b�k�e�h�\�h�x���p�•�e�•�k�g�•�k�l�x���l�Z���a�\�¶�y�a�g�•�k�l�x��

[86]. 

�I�j�Z�]�f�Z�l�b�q�g�Z�� �m�k�l�Z�g�h�\�d�Z �}�� �f�Z�l�_�j�•�Z�e�•�a�h�\�Z�g�b�f�� �m�� �l�_�d�k�l�•�� �m�k�\�•�^�h�f�e�_�g�b�f��

�d�h�f�m�g�•�d�Z�l�b�\�g�b�f���g�Z�f�•�j�h�f���Z�^�j�_�k�Z�l�Z���a�^�•�c�k�g�b�l�b���\�•�^�i�h�\�•�^�g�b�c���\�i�e�b�\���g�Z���Z�^�j�_�k�Z�g�l�Z 

[87]. �M�� �d�h�g�l�_�d�k�l�•�� �j�_�Z�e�•�a�Z�p�•�€�� �h�n�•�p�•�c�g�h�]�h�� �^�•�e�h�\�h�]�h�� �e�b�k�l�m�\�Z�g�g�y�� �i�j�Z�]�f�Z�l�b�q�g�Z��

�m�k�l�Z�g�h�\�d�Z�� �i�h�e�y�]�Z�}�� �m�� �^�h�k�y�]�g�_�g�g�•�� �d�h�g�d�j�_�l�g�h�]�h�� �j�_�a�m�e�v�l�Z�l�m�� �i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y���± �h�n�•�p�•�c�g�h�€���^�h�f�h�\�e�_�g�h�k�l�•���c���Z�i�_�e�x�}���^�h���d�h�g�d�j�_�l�g�b�o���^�•�c���>���������k���������@. 

�L�Z�d�b�c�� �d�h�g�d�j�_�l�g�b�c�� �j�_�a�m�e�v�l�Z�l�� �^�h�k�y�]�Z�}�l�v�k�y�� �a�Z�k�h�[�Z�f�b���_�d�k�i�e�•�p�b�l�g�h�]�h �q�b��

�•�f�i�e�•�p�b�l�g�h�]�h �\�i�e�b�\�m �Z� �̂j�_�k�Z�g�l�Z�� �g�Z�� �Z�^�j�_�k�Z�l�Z [88]���� �I�•�^�� �_�d�k�i�e�•�p�b�l�g�b�f�� �\�i�e�b�\�h�f��

�f�Z�}�f�h���g�Z���m�\�Z�a�•���[�_�a�i�h�k�_�j�_�^�g�}���k�i�h�g�m�d�Z�g�g�y���k�m�[�¶�}�d�l�Z���\�_�j�[�Z�e�v�g�h�]�h���\�i�e�b�\�m���^�h���^�•�€, 

�i�•�^�� �•�f�i�e�•�p�b�l�g�b�f���±  �i�j�b�o�h�\�Z�g�b�c�� �\�i�e�b�\�� �q�_�j�_�a�� �•�g�n�h�j�f�Z�p�•�x���� �i�j�_�^�k�l�Z�\�e�_�g�m�� �m 

�l�_�d�k�l�•���e�b�k�l�Z.  

�I�j�h�� �m�k�i�•�r�g�•�k�l�v �j�_�Z�e�•�a�Z�p�•�€ �d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h�� �Z�d�l�m�� �h�n�•�p�•�c�g�h�]�h�� �^�•�e�h�\�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y���k�\�•�^�q�b�l�v���k�i�j�b�c�g�y�l�l�y���Z�^�j�_�k�Z�l�h�f �i�j�Z�]�f�Z�l�b�q�g�h�€���m�k�l�Z�g�h�\�d�b���^�•�e�h�\�h�]�h��

�e�b�k�l�Z�����A�� �p�v�h�]�h�� �i�j�b�\�h�^�m �1���� �K�m�o�Z�g�h�\�Z �Z�d�p�_�g�l�m�}, �s�h���d�h�f�m�g�•�d�Z�l�b�\�g�•�� �Z�d�l�b��

�\�a�Z�}�f�h�i�h�\�¶�y�a�Z�g�•�����\�•�^�l�Z�d �m�k�i�•�r�g�•�k�l�v �j�_�Z�e�•�a�Z�p�•�€ �h�d�j�_�f�b�o �d�h�f�m�g�•�d�Z�l�b�\�g�b�o �Z�d�l�•�\ 

�[�_�a�i�h�k�_�j�_�^�g�v�h���a�Z�e�_�`�b�l�v�� �\�•�^�� �m�k�i�•�r�g�h�k�l�• �j�_�Z�e�•�a�Z�p�•�€�� �•�g�r�b�o���d�h�f�m�g�•�d�Z�l�b�\�g�b�o��

�Z�d�l�•�\���� �y�d�•�� �a�g�Z�o�h�^�y�l�v�k�y�� �m�� �[�_�a�i�h�k�_�j�_�^�g�v�h�f�m�� �a�\�¶�y�a�d�m���� �<�•�^�l�Z�d���� �k�l�j�Z�l�_�]�•�y��

�d�h�f�m�g�•�d�Z�p�•�€���m���k�n�_�j�•���^�•�e�h�\�h�]�h���i�b�k�v�f�Z���a�h�j�•�}�g�l�h�\�Z�g�Z���g�Z���\�b�d�e�b�d �j�_�Z�d�p�•�€���Z�^�j�_�k�Z�l�Z. 

�L�Z�d�Z���j�_�Z�d�p�•�y���Z�^�j�_�k�Z�l�Z���a�Z�e�_�`�b�l�v���\�•�^���a�f�•�k�l�m �^�•�e�h�\�h�]�h���e�b�k�l�Z, �m���l�����q�����Z�d�l�m�Z�e�•�a�Z�p�•�€ 

�a�f�•�k�l�m���l�Z���n�h�j�f�b���c�h�]�h���\�b�d�e�Z�^�m�����a�h�d�j�_�f�Z �^�h�[�h�j�m���f�h�\�g�b�o���a�Z�k�h�[�•�\ [88].  

�D�h�f�m�g�•�d�Z�l�b�\�g�h�x���f�_�l�h�x���h�n�•�p�•�c�g�b�o�� �^�•�e�h�\�b�o�� �e�b�k�l�•�\���� �a�^�_�[�•�e�v�r�h�]�h�����}: 

�^�h�k�y�]�g�_�g�g�y���d�h�g�d�j�_�l�g�b�o���^�h�f�h�\�e�_�g�h�k�l�_�c���f�•�`�� �Z�^�j�_�k�Z�l�h�f�� �•�� �Z�^�j�_�k�Z�g�l�h�f�� �y�d��

�a�Z�p�•�d�Z�\�e�_�g�b�f�b�� �k�l�h�j�h�g�Z�f�b���� �\�k�l�Z�g�h�\�e�_�g�g�y�� �i�j�h�n�_�k�•�c�g�b�o���d�h�g�l�Z�d�l�•�\���f�•�`��

�d�h�f�m�g�•�d�Z�g�l�Z�f�b���� �H�k�g�h�\�g�b�f�� �a�Z�k�h�[�h�f�� �^�h�k�y�]�g�_�g�g�y �d�h�f�m�g�•�d�Z�l�b�\�g�h�€�� �f�_�l�b 

�h�n�•�p�•�c�g�h�]�h���^�•�e�h�\�h�]�h���e�b�k�l�Z���}���Z�^�_�d�\�Z�l�g�_ �\�b�d�h�j�b�k�l�Z�g�g�y���f�h�\�g�b�o���a�Z�k�h�[�•�\ [89]. 

�K�l�\�h�j�x�x�q�b�� �i�b�k�_�f�g�b�c�� �l�_�d�k�l�� �h�n�•�p�•�c�g�h�]�h�� �k�l�b�e�x�� �a�� �d�h�f�m�g�•�d�Z�l�b�\�g�b�f��

�g�Z�f�•�j�h�f�� �a�^�•�c�k�g�b�l�b�� �\�i�e�b�\�� �g�Z�� �h�^�_�j�`�m�\�Z�q�Z���>�������� �k���� ���@���� �Z�^�j�_�k�Z�g�l�� �i�h�\�b�g�_�g��
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�i�j�Z�\�b�e�v�g�h���a�^�•�c�k�g�x�\�Z�l�b�� �\�•�^�[�•�j �e�_�d�k�b�q�g�b�o �h�^�b�g�b�p�v �\�•�^�i�h�\�•�^�g�h �^�h��

�d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h���g�Z�f�•�j�m�����M���e�_�d�k�b�q�g�h�f�m �i�e�Z�g�•���\ �h�n�•�p�•�c�g�b�o���^�•�e�h�\�b�o���e�b�k�l�Z�o���g�_��

�^�h�i�m�k�d�Z�}�l�v�k�y���\�`�b�\�Z�g�g�y�� �_�f�h�p�•�c�g�h-�a�Z�[�Z�j�\�e�_�g�b�o�� �k�e�•�\�� �a�� �d�h�g�h�l�Z�l�b�\�g�b�f��

�a�g�Z�q�_�g�g�y�f. �M�� �]�j�Z�f�Z�l�b�q�g�h�f�m�� �i�e�Z�g�•�� �\�b�d�e�Z�^�� �^�•�e�h�\�b�o�� �e�b�k�l�•�\�� �\�_�^�_�l�v�k�y�����a�Z�a�\�b�q�Z�c, 

�\�•�^�� �i�_�j�r�h�€�� �h�k�h�[�b�� �f�g�h�`�b�g�b�� �l�Z�� �l�j�_�l�v�h�€�� �h�k�h�[�b�� �h�^�g�b�g�b �>�������� �k���� �������@. �<�b�d�e�Z�^��

�^�m�f�h�d�� �m�� �p�b�o�� �l�_�d�k�l�Z�o�� �f�Z�}�� �[�m�l�b�� �q�•�l�d�b�f�����h�k�d�•�e�v�d�b���\�•�g�� �g�_�� �^�h�i�m�k�d�Z�}�� �d�•�e�v�d�h�o��

�l�e�m�f�Z�q�_�g�v.  

�A���p�v�h�]�h���i�j�b�\�h�^�m���H���� �;�b�d�h�g�y���k�l�\�_�j�^�`�m�}�����s�h���e�b�r�_���g�_�h�n�•�p�•�c�g�•���_�e�_�d�l�j�h�g�g�•��

�e�b�k�l�b�� �i�j�b�i�m�k�d�Z�x�l�v�� �\�`�b�\�Z�g�g�y�� �f�_�g�r�� �n�h�j�f�Z�e�•�a�h�\�Z�g�h�€�� �e�_�d�k�b�d�b���� �_�d�k�i�j�_�k�b�\�g�b�o��

�f�h�\�g�b�o���_�e�_�f�_�g�l�•�\ �>���������k�����������±190]. 

�L�b�i�h�\�•�� �k�b�l�m�Z�p�•�€���� �s�h�� �i�h�\�l�h�j�x�x�l�v�k�y�� �m�� �^�•�e�h�\�h�f�m�� �e�b�k�l�m�\�Z�g�g�•�� �1�L-�n�Z�o�•�\�p�•�\����

�\�b�f�Z�]�Z�x�l�v�� �g�Z�y�\�g�h�k�l�• �k�l�Z�g�^�Z�j�l�b�a�h�\�Z�g�b�o�� �a�\�h�j�h�l�•�\�� �f�h�\�e�_�g�g�y�� ���f�h�\�e�_�g�g�}�\�b�o��

�r�l�Z�f�i�•�\, �k�l�•�c�d�b�o �f�h�\�e�_�g�g�}�\�b�o �n�h�j�f�m�e�������F�h�\�e�_�g�g�}�\�•���n�h�j�f�m�e�b�����s�h���j�_�Z�e�•�a�m�x�l�v��

�m�� �i�j�h�p�_�k�•�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �\�b�a�g�Z�q�_�g�•��

�d�h�f�m�g�•�d�Z�l�b�\�g�•�� �k�l�j�Z�l�_�]�•�€�� �g�_�� �e�b�r�_�� �^�h�i�h�\�g�x�x�l�v�� �h�k�g�h�\�g�•�� �d�h�f�i�h�g�_�g�l�b��

�d�h�f�i�h�a�b�p�•�c�g�h-�k�l�j�m�d�l�m�j�g�h�€���h�j�]�Z�g�•�a�Z�p�•�€�� �l�_�d�k�l�•�\���� �Z�e�_�� �c �i�h�e�_�]�r�m�x�l�v�� �k�i�j�b�c�g�y�l�l�y��

�l�_�d�k�l�m���Z�^�j�_�k�Z�l�h�f (�^�h�� �i�j�b�d�e�Z�^�m�����i�h�\�•�^�h�f�e�_�g�g�y �± �•�g�n�h�j�f�m�\�Z�g�g�y �i�j�h��

�i�j�h�]�j�Z�f�g�b�c���i�j�h�^�m�d�l�����i�j�h�i�h�a�b�p�•�y���k�i�•�\�j�h�[�•�l�g�b�p�l�\�Z�����•�g�n�h�j�f�m�\�Z�g�g�y���d�e�•�}�g�l�Z���i�j�h��

�g�_�\�^�Z�q�m: We are glad to inform that ....; We regret to inform you that ...; We must 

apologize for (not) .../ We deeply regret ...; �k�i�h�g�m�d�Z�g�g�y�� �^�h�� �i�h�^�Z�e�v�r�h�€��

�d�h�f�m�g�•�d�Z�p�•�€: If you have any further questions, please contact me. We look 

forward to meeting / seeing you next week). 

�L�Z�d�b�f�� �q�b�g�h�f����� �̂h�� �k�l�b�e�•�k�l�b�q�g�b�o�� �h�k�h�[�e�b�\�h�k�l�_�c�� �h�n�•�p�•�c�g�b�o�� �^�•�e�h�\�b�o�� �e�b�k�l�•�\��

�g�Z�e�_�`�Z�l�v���� �g�Z�y�\�g�•�k�l�v�� �k�l�Z�g�^�Z�j�l�b�a�h�\�Z�g�b�o�� �a�\�h�j�h�l�•�\�� �f�h�\�e�_�g�g�y���� �Z�� �k�Z�f�_��

�f�h�\�e�_�g�g�}�\�b�o�� �r�l�Z�f�i�•�\���� �d�e�•�r�_���� �k�l�•�c�d�b�o�� �f�h�\�e�_�g�g�}�\�b�o�� �n�h�j�f�m�e�����<�•�^�l�Z�d����

�k�l�Z�g�^�Z�j�l�b�a�h�\�Z�g�•�k�l�v���•���h�^�g�h�f�Z�g�•�l�g�•�k�l�v���\�b�d�h�j�b�k�l�Z�g�b�o���f�h�\�g�b�o���a�Z�k�h�[�•�\�����Z���l�Z�d�h�` �€�o��

�q�Z�k�l�_�� �i�h�\�l�h�j�_�g�g�y �f�h�`�_�f�h�� �\�\�Z�`�Z�l�b�� �k�l�b�e�•�k�l�b�q�g�b�f�b���^�h�f�•�g�Z�g�l�Z�f�b �`�Z�g�j�m 

�h�n�•�p�•�c�g�b�o���^�•�e�h�\�b�o���e�b�k�l�•�\��[90]. 
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�S�_�� �h�^�g�•�}�x�� �a���`�Z�g�j�h�\�b�o�� �^�h�f�•�g�Z�g�l���h�n�•�p�•�c�g�h�]�h�� �^�•�e�h�\�h�]�h�� �e�b�k�l�m�\�Z�g�g�y�� �1�L-

�n�Z�o�•�\�p�•�\ �}���c�h�]�h���a�\�¶�y�a�g�•�k�l�v�����y�d�Z���a�m�f�h�\�e�x�}�l�v�k�y���g�Z�y�\�g�•�k�l�x���\���g�v�h�f�m���k�i�_�p�•�Z�e�v�g�b�o��

�a�Z�k�h�[�•�\�� �a�\�¶�y�a�d�m�� �f�•�`�� �^�m�f�d�Z�f�b�� �\�k�_�j�_�^�b�g�•�� �j�_�q�_�g�g�y���� �n�j�Z�a�Z�f�b���� �f�•�`�� �j�_�q�_�g�g�y�f�b����

�Z�[�a�Z�p�Z�f�b�����<�b�d�h�j�b�k�l�h�\�m�x�l�v�k�y���j�•�a�g�h�f�Z�g�•�l�g�•���d�h�g�g�_�d�l�h�j�b���a���\�b�k�h�d�h�x���l�Z���g�b�a�v�d�h�x��

�q�Z�k�l�h�l�h�x���\�`�b�\�Z�g�h�k�l�•����and, but, besides, although, consequently, therefore etc.). 

�H�d�j�•�f�� �a�\�¶�y�a�g�h�k�l�•���� �^�h���`�Z�g�j�h�\�b�o�� �^�h�f�•�g�Z�g�l���h�n�•�p�•�c�g�h�]�h�� �^�•�e�h�\�h�]�h��

�e�b�k�l�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\�� �g�Z�e�_�`�Z�l�v�� �h�[�¶�}�d�l�b�\�g�•�k�l�v���� �\�•�^�l�Z�d���h�k�h�[�b�k�l�_�� �k�l�Z�\�e�_�g�g�y��

�Z�^�j�_�k�Z�g�l�Z � �̂h�� �a�f�•�k�l�m���� �l�h�[�l�h�� �\�b�d�e�Z�^�_�g�h�€�� �m�� �e�b�k�l�•�� �•�g�n�h�j�f�Z�p�•�€�����a�\�h�^�b�l�v�k�y�� �^�h��

�f�•�g�•�f�m�f�m [91]���� �Z�� �l�Z�d�h�`�� �k�l�b�k�e�•�k�l�v���� �h�k�d�•�e�v�d�b���a�Z�a�g�Z�q�Z�x�l�v�k�y�� �e�b�r�_�� �g�Z�c�[�•�e�v�r��

�\�Z�`�e�b�\�•�� �n�Z�d�l�b�� �•�� �Z�j�]�m�f�_�g�l�b�� �i�h�\�¶�y�a�Z�g�•�� �k�i�•�e�v�g�b�f�� �d�h�f�m�g�•�d�Z�l�b�\�g�b�f�� �g�Z�f�•�j�h�f����

�d�h�f�m�g�•�d�Z�l�b�\�g�h�x���f�_�l�h�x���•���i�j�Z�]�f�Z�l�b�q�g�h�x���m�k�l�Z�g�h�\�d�h�x.  

�S�h�^�h���d�h�f�i�h�a�b�p�•�c�g�h-�k�l�j�m�d�l�m�j�g�b�o �h�k�h�[�e�b�\�h�k�l�_�c�� �h�n�•�p�•�c�g�b�o�� �^�•�e�h�\�b�o��

�e�b�k�l�•�\, �y�d�• �a�Z�[�_�a�i�_�q�m�x�l�v�� �d�h�g�p�_�g�l�j�Z�p�•�x�� �m�\�Z�]�b���Z�^�j�_�k�Z�l�Z���g�Z���g�_�h�[�o�•�^�g�h�f�m��

�\�b�d�e�Z�^�_�g�h�f�m���Z�^�j�_�k�Z�g�l�h�f���n�Z�d�l�h�e�h�]�•�q�g�h�f�m���f�Z�l�_�j�•�Z�e�•, �g�Z�e�_�`�Z�l�v �>���������k�����������±189; 

84]:  

�x �j�_�]�e�Z�f�_�g�l�h�\�Z�g�Z���i�h�k�e�•�^�h�\�g�•�k�l�v���k�l�j�m�d�l�m�j�g�b�o���_�e�_�f�_�g�l�•�\ �^�•�e�h�\�b�o���e�b�k�l�•�\����

�y�d�•�� �l�\�h�j�y�l�v���€�o���Z�j�o�•�l�_�d�l�h�g�•�d�m���� �Z�� �k�Z�f�_�� �^�Z�l�Z�� �e�b�k�l�Z���� �g�Z�a�\�Z�� �c�� �Z�^�j�_�k�Z���h�j�]�Z�g�•�a�Z�p�•�€��

�Z�^�j�_�k�Z�g�l�Z���� �a�\�_�j�l�Z�g�g�y�� �•�� �i�j�b�\�•�l�Z�g�g�y�����h�k�g�h�\�g�b�c���l�_�d�k�l�� �e�b�k�l�Z���� �a�Z�d�e�x�q�g�Z��

�f�h�\�e�_�g�g�}�\�Z �n�h�j�f�m�e�Z���\�\�•�q�e�b�\�h�k�l�•�����i�•�^�i�b�k�����i�h�k�b�e�Z�g�g�y���g�Z���^�h�^�Z�l�d�b; 

�x �d�h�f�m�g�•�d�Z�l�b�\�g�•�� �[�e�h�d�b���� �y�d�•�� �n�h�j�f�m�x�l�v�� �j�Z�f�h�q�g�b�c�� �f�Z�e�x�g�h�d���h�k�g�h�\�g�h�]�h��

�l�_�d�k�l�m�� �e�b�k�l�Z���� �g�Z�i�j�b�d�e�Z�^�����i�h�k�b�e�Z�g�g�y�� �g�Z�� �i�h�i�_�j�_�^�g�}�� �e�b�k�l�m�\�Z�g�g�y���� �]�h�e�h�\�g�Z�� �•�^�_�y��

�e�b�k�l�Z���� �y�d�Z�� �\�•�^�h�[�j�Z�`�Z�}�� �d�h�f�m�g�•�d�Z�l�b�\�g�b�c �g�Z�f�•�j���� �d�h�f�m�g�•�d�Z�l�b�\�g�m�� �f�_�l�m�� �•��

�i�j�Z�]�f�Z�l�b�q�g�m�� �m�k�l�Z�g�h�\�d�m �Z�\�l�h�j�Z���e�b�k�l�Z��(�a�Z�i�b�l���� �•�g�n�h�j�f�m�\�Z�g�g�y���� �\�b�[�Z�q�_�g�g�y����

�i�j�h�i�h�a�b�p�•�y���k�i�•�\�i�j�Z�p�•���� �i�h�\�•�^�h�f�e�_�g�g�y�� �i�j�h���i�j�h�]�j�Z�f�g�b�c�� �i�j�h�^�m�d�l�� �q�b �g�Z�^�Z�g�g�y��

�i�h�k�e�m�]�b�����\�b�k�e�h�\�e�_�g�g�y���k�d�Z�j�]�b�����j�_�Z�]�m�\�Z�g�g�y���g�Z���k�d�Z�j�]�m�����\�b�[�Z�q�_�g�g�y���l�Z���•�g��); 

�x �n�h�j�f�Z�e�v�g�_�� �j�h�a�q�e�_�g�m�\�Z�g�g�y���c�� �q�•�l�d�_�� �k�l�j�m�d�l�m�j�m�\�Z�g�g�y���l�_�d�k�l�m�� �e�b�k�l�Z����

�l�h�[�l�h���i�h�^�•�e���g�Z���k�l�j�m�d�l�m�j�g�•���i�•�^�j�h�a�^�•�e�b�����Z�[�a�Z�p�b�����i�m�g�d�l�b�����i�•�^�i�m�g�d�l�b).  

�H�d�j�•�f�� �i�j�h�Z�g�Z�e�•�a�h�\�Z�g�b�o�� �a�Z�]�Z�e�v�g�b�o�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�� �h�n�•�p�•�c�g�h�]�h�� �^�•�e�h�\�h�]�h��

�e�b�k�m�\�Z�g�g�y�����_�e�_�d�l�j�h�g�g�b�f �e�b�k�l�Z�f�� �i�j�b�l�Z�f�Z�g�g�•���_�d�k�l�j�Z�e�•�g�]�\�•�k�l�b�q�g�• 
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�o�Z�j�Z�d�l�_�j�b�k�l�b�d�b���� �y�d�•�� �\�i�e�b�\�Z�x�l�v�� �g�Z�� �k�l�b�e�•�k�l�b�q�g�•���a�Z�d�h�g�h�f�•�j�g�h�k�l�•�� �^�h�[�h�j�m, 

�i�h�}�^�g�Z�g�g�y �• �\�`�b�\�Z�g�g�y���f�h�\�g�b�o �a�Z�k�h�[�•�\ �>���������k�����������@.  

�?�e�_�d�l�j�h�g�g�• �e�b�k�l�b�� �f�h�`�m�l�v�� �[�m�l�b�� �h�n�•�p�•�c�g�b�f�b���� �g�Z�i�•�\�h�n�•�p�•�c�g�b�f�b �q�b 

�g�_�h�n�•�p�•�c�g�b�f�b���� 

�G�Z���h�k�g�h�\�•���Z�g�Z�e�•�a�m���^�h�k�e�•�^�`�_�g�v [92; 93] �\�\�Z�`�Z�}�f�h�����s�h���_�e�_�d�l�j�h�g�g�b�c���e�b�k�l���± 

�p�_���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�b�c���i�b�k�v�f�h�\�b�c���l�_�d�k�l���g�_�h�n�•�p�•�c�g�h�]�h���� �g�Z�i�•�\�h�n�•�p�•�c�g�h�]�h��

�q�b���h�n�•�p�•�c�g�h�]�h�� �k�l�b�e�x���� �h�j�]�Z�g�•�a�h�\�Z�g�b�c�� �m�� �_�e�_�d�l�j�h�g�g�•�c�� �n�h�j�f�•, �y�d�b�c�� �\�•�^�l�\�h�j�x�}��

�k�i�_�p�b�n�•�d�m �d�h�f�m�g�•�d�Z�l�b�\�g�h-�n�m�g�d�p�•�h�g�Z�e�v�g�h�]�h���� �e�h�]�•�d�h-�k�f�b�k�e�h�\�h�]�h���� �k�l�j�m�d�l�m�j�g�h-

�d�h�f�i�h�a�b�p�•�c�g�h�]�h���� �e�•�g�]�\�•�k�l�b�q�g�h�]�h�� �h�n�h�j�f�e�_�g�g�y���m���i�j�h�p�_�k�• �h�[�f�•�g�m���•�g�n�h�j�f�Z�p�•�}�x����

�k�i�j�y�f�h�\�Z�g�h�]�h�� �g�Z�� �j�_�Z�e�•�a�Z�p�•�x�� �f�h�\�e�_�g�g�}�\�b�o�� �g�Z�f�•�j�•�\���� �d�h�f�m�g�•�d�Z�l�b�\�g�h�€�� �f�_�l�b�� �l�Z��

�d�h�f�m�g�•�d�Z�l�b�\�g�b�o���p�•�e�_�c.  

�A�Z���o�Z�j�Z�d�l�_�j�h�f �\�a�Z�}�f�h�^�•�€���_�e�_�d�l�j�h�g�g�•���e�b�k�l�b���i�h�^�•�e�y�x�l�v�k�y���g�Z �f�h�g�h�e�h�]�•�q�g�• �• 

�^�•�Z�e�h�]�•�q�g�• [93].  

�>�h���h�a�g�Z�d���f�h�g�h�e�h�]�•�q�g�h�]�h���_�e�_�d�l�j�h�g�g�h�]�h���e�b�k�l�m�\�Z�g�g�y �g�Z�e�_�`�Z�l�v�� 

�x �a�\�¶�y�a�g�•�k�l�v, �k�l�j�m�d�l�m�j�g�h-�k�f�b�k�e�h�\�Z���p�•�e�•�k�g�•�k�l�v [39]; 

�x �e�h�]�•�q�g�Z���i�h�k�e�•�^�h�\�g�•�k�l�v���\�b�d�e�Z�^�m [11�����k����344];  

�x �a�Z�\�_�j�r�_�g�•�k�l�v���� 

�x �•�g�n�h�j�f�Z�p�•�c�g�Z���g�Z�k�b�q�_�g�•�k�l�v��[47�����k����������].  

�<�•�^�l�Z�d���� �h�a�g�Z�d�Z�f�b�� �l�b�i�h�\�h�]�h�� �f�h�g�h�e�h�]�•�q�g�h�]�h�� �\�b�k�e�h�\�e�x�\�Z�g�g�y �} 

�‰�j�m�g�l�h�\�g�•�k�l�v�����e�h�]�•�q�g�•�k�l�v�����^�h�d�Z�a�h�\�•�k�l�v�� 

�D�e�x�q�h�\�h�x�� �k�i�_�p�b�n�•�q�g�h�x�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�h�x �_�e�_�d�l�j�h�g�g�h�]�h �e�b�k�l�m�\�Z�g�g�y���}��

�g�Z�y�\�g�•�k�l�v �^�\�h�o �j�_�`�b�f�•�\ �d�h�f�m�g�•�d�Z�p�•�€�����k�b�g�o�j�h�g�g�h�]�h �l�Z���Z�k�b�g�o�j�h�g�g�h�]�h [93].  

�?�e�_�d�l�j�h�g�g�h�f�m �k�i�•�e�d�m�\�Z�g�g�x �m���k�b�g�o�j�h�g�g�h�f�m �j�_�`�b�f�•, �q�b���•�g�r�b�f�b���k�e�h�\�Z�f�b��

�m���j�_�`�b�f�•���h�g�e�Z�c�g�����i�j�b�l�Z�f�Z�g�g�• �\�b�j�Z�`�_�g�•���h�k�h�[�e�b�\�h�k�l�•���m�k�g�h�]�h���^�•�Z�e�h�]�m�����L�Z�d�� �\�h�g�h��

�‰�j�m�g�l�m�}�l�v�k�y�� �g�Z���a�Z�]�Z�e�v�g�h�f�m�� �i�e�Z�g�•�� �a�f�•�k�l�m�����i�j�h�l�_���^�_�s�h�� �j�•�a�g�b�o�� �i�e�Z�g�Z�o�� �c�h�]�h��

�\�b�j�Z�`�_�g�g�y�����Z���l�Z�d�h�` �a�Z�]�Z�e�v�g�b�o���[�Z�a�h�\�b�o���f�h�\�e�_�g�g�}�\�b�o���f�h�^�_�e�y�o [93].  

�?�e�_�d�l�j�h�g�g�_�� �e�b�k�l�m�\�Z�g�g�y�� �m�� �Z�k�b�g�o�j�h�g�g�h�f�m�� �j�_�`�b�f�•�� �\�•�^�i�h�\�•�^�Z�}�� �d�e�x�q�h�\�b�f��

�o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f���g�_�h�n�•�p�•�c�g�h�]�h�����g�Z�i�•�\�h�n�•�p�•�c�g�h�]�h���l�Z���h�n�•�p�•�c�g�h�]�h���f�h�g�h�e�h�]�•�q�g�h�]�h��

�•���^�•�Z�e�h�]�•�q�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���m���i�Z�i�_�j�h�\�•�c���n�h�j�f�•�� 
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�>�b�n�_�j�_�g�p�•�Z�p�•�y�� �_�e�_�d�l�j�h�g�g�b�o�� �e�b�k�l�•�\�� �g�Z���g�_�h�n�•�p�•�c�g�•���� �g�Z�i�•�\�h�n�•�p�•�c�g�•�� �c��

�h�n�•�p�•�c�g�•���� �y�d�� �•�� �\�•�^�i�h�\�•�^�g�Z�� �^�b�n�_�j�_�g�p�•�Z�p�•�y�� �e�b�k�l�•�\�� �m�� �i�Z�i�_�j�h�\�•�c�� �n�h�j�f�•�� �a�g�Z�o�h�^�b�l�v��

�\�•�^�h�[�j�Z�`�_�g�g�y���m���k�l�b�e�•�k�l�b�q�g�h�f�m���a�Z�[�Z�j�\�e�_�g�g�•���f�h�\�g�b�o���a�Z�k�h�[�•�\�����a�h�d�j�_�f�Z���e�_�d�k�b�d�h-

�]�j�Z�f�Z�l�b�q�g�b�o���� �s�h�� �\�b�[�b�j�Z�x�l�v�k�y�� �a�Z�e�_�`�g�h�� �\�•�^�� �d�h�g�l�_�d�k�l�m�� �k�b�l�m�Z�p�•�€���i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y��[93; 94].  

�G�_�h�n�•�p�•�c�g�•�� �l�Z�� �g�Z�i�•�\�h�n�•�p�•�c�g�•�� �_�e�_�d�l�j�h�g�g�•�� �e�b�k�l�b�� �i�j�b�i�m�k�d�Z�x�l�v�� �\�`�b�\�Z�g�g�y 

�j�h�a�f�h�\�g�h�€�� �q�b �f�_�g�r�� �n�h�j�f�Z�e�•�a�h�\�Z�g�h�€�� �e�_�d�k�b�d�b�����j�h�a�f�h�\�g�b�o�� �a�Z�� �k�l�b�e�_�f��

�f�h�\�e�_�g�g�}�\�b�o�� �n�h�j�f�m�e���� �d�e�•�r�_�� �^�e�y�� �\�k�l�Z�g�h�\�e�_�g�g�y���� �i�•�^�l�j�b�f�Z�g�g�y�� �l�Z�� �\�b�o�h�^�m�� �a��

�d�h�g�l�Z�d�l�m���� �k�i�_�p�•�Z�e�•�a�h�\�Z�g�h�€ �e�_�d�k�b�d�b, �l�_�j�f�•�g�h�e�h�]�•�€���� �k�i�_�p�b�n�•�q�g�b�o �Z�[�j�_�\�•�Z�l�m�j, 

�f�h�\�g�b�o���_�e�_�f�_�g�l�•�\ �a���\�b�k�h�d�b�f���k�l�m�i�_�g�_�f���_�d�k�i�j�_�k�b�\�g�h�k�l�•��[95]. 

�H�n�•�p�•�c�g�• �^�•�e�h�\�• �_�e�_�d�l�j�h�g�g�• �e�b�k�l�b �\�b�d�h�j�b�k�l�h�\�m�x�l�v�� �k�l�Z�g�^�Z�j�l�g�•�� �n�j�Z�a�b�� �•��

�d�h�g�k�l�j�m�d�p�•�€�����\�_�e�b�d�m�� �d�•�e�v�d�•�k�l�v�� �d�e�•�r�_���� �f�Z�x�l�v���q�•�l�d�h�� �\�b�a�g�Z�q�_�g�m�� �d�h�f�i�h�a�b�p�•�c�g�m��

�k�l�j�m�d�l�m�j�m.  

�<�`�b�\�Z�g�g�y�� �f�h�\�e�_�g�g�}�\�b�o�� �n�h�j�f�m�e�����d�e�•�r�_���� �\�•�^�[�•�j�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v�� �•��

�]�j�Z�f�Z�l�b�q�g�b�o���k�l�j�m�d�l�m�j���\�•�^�[�m�\�Z�}�l�v�k�y���m���f�_�`�Z�o���\�_�j�[�Z�e�v�g�h�]�h �d�h�f�i�h�g�_�g�l�m �_�l�b�d�_�l�m��

�^�•�e�h�\�h�]�h���_�e�_�d�l�j�h�g�g�h�]�h���e�b�k�l�m�\�Z�g�g�y [96].  

�S�_�� �h�^�g�b�f���i�j�h�\�•�^�g�b�f �`�Z�g�j�h�f�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �y�d�b�c�� �]�h�l�m�}�l�v�k�y���a�Z�a�^�Z�e�_�]�•�^�v���•�� �i�h�^�Z�}�l�v�k�y�� �m�� �i�b�k�v�f�h�\�•�c��

�n�h�j�f�•�� �\�b�a�g�Z�q�_�g�h�� �a�\�•�l�� �A�^�_�[�•�e�v�r�h�]�h���� �a�\�•�l���Z�^�j�_�k�m�}�l�v�k�y�� �\�b�s�h�f�m�� �d�_�j�•�\�g�h�f�m��

�h�j�]�Z�g�m�����m�k�l�Z�g�h�\�•���Z�[�h���i�h�k�Z�^�h�\�•�c���h�k�h�[�•. 

�A�\�•�l���± �p�_���^�h�d�m�f�_�g�l�����m���y�d�h�f�m �f�•�k�l�y�l�v�k�y �\�•�^�h�f�h�k�l�•���i�j�h���\�b�d�h�g�Z�g�g�y���a�Z�\�^�Z�g�v����

�i�j�h�\�_�^�_�g�g�y���a�Z�o�h�^�•�\�����j�_�Z�e�•�a�Z�p�•�x���i�e�Z�g�•�\�����i�j�h�]�j�Z�f���l�h�s�h.  

�K�l�b�e�v���a�\�•�l�m �y�d���f�h�\�Z�� �i�h�\�•�^�h�f�e�_�g�g�y���± �d�h�f�m�g�•�d�Z�l�b�\�g�h�� �h�^�g�h�k�l�h�j�h�g�g�•�c����

�k�i�j�y�f�h�\�Z�g�b�c���g�Z���k�i�j�b�c�g�y�l�l�y�����Z���g�_���\�•�^�l�\�h�j�_�g�g�y �>���������k�����������@. 

�H�k�g�h�\�g�b�f�b���k�l�b�e�•�k�l�b�q�g�b�f�b �h�a�g�Z�d�Z�f�b���k�l�b�e�x���a�\�•�l�m���} [98]:  

�x �•�f�i�_�j�Z�l�b�\�g�b�c���o�Z�j�Z�d�l�_�j;  

�x �^�h�d�m�f�_�g�l�Z�e�v�g�b�c���o�Z�j�Z�d�l�_�j��  

�x �e�Z�d�h�g�•�q�g�•�k�l�v��  

�x �q�•�l�d�•�k�l�v�����h�^�g�h�a�g�Z�q�g�•�k�l�v; 
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�x �l�j�Z�^�b�p�•�c�g�•�k�l�v���n�h�j�f�b, �k�m�\�h�j�Z���j�_�]�e�Z�f�_�g�l�Z�p�•�y���l�_�d�k�l�m; 

�x �k�l�Z�g�^�Z�j�l�b�a�h�\�Z�g�•�k�l�v���f�h�\�g�b�o���n�h�j�f���l�Z���f�h�\�e�_�g�g�}�\�b�o���f�h�^�_�e�_�c; 

�x �k�l�j�m�d�l�m�j�h�\�Z�g�•�k�l�v, �i�h�^�•�e���g�Z���i�Z�j�Z�]�j�Z�n�b�����i�m�g�d�l�b�����i�•�^�i�m�g�d�l�b�����j�m�[�j�b�d�b�� 

�I�h�i�j�b���l�_�����s�h���f�h�\�g�h-�f�h�\�e�_�g�g�}�\�h�x���h�k�g�h�\�h�x���a�\�•�l�m���y�d���`�Z�g�j�m���i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���}�� �a�Z�]�Z�e�v�g�h�\�`�b�\�Z�g�Z��

�e�_�d�k�b�d�Z, �e�_�d�k�b�q�g�•�c���h�j�]�Z�g�•�a�Z�p�•�€���a�\�•�l�m���i�j�b�l�Z�f�Z�g�g�• [98]:  

�x �d�h�g�d�j�_�l�g�• �f�h�\�g�• �k�l�Z�g�^�Z�j�l�b �� �d�e�•�r�_ (the aim of this report is to�«����there is 

a need to�«����it will  ensure�«)���� �i�j�b�� �p�v�h�f�m �k�l�Z�g�^�Z�j�l�b�a�h�\�Z�g�b�f���f�h�\�e�_�g�g�}�\�b�f 

�n�h�j�f�m�e�Z�f�� �i�j�b�l�Z�f�Z�g�g�Z �k�l�j�m�d�l�m�j�Z �k�b�g�l�Z�d�k�b�q�g�h�€�� �h�^�b�g�b�p�•�� ���k�e�h�\�h�k�i�h�e�m�q�_�g�g�y����

�j�_�q�_�g�g�y�������y�d�Z �\�b�j�Z�`�Z�} �p�•�e�•�k�g�_���i�h�g�y�l�l�y���� 

�x �^�•�e�h�\�Z �e�_�d�k�b�d�Z���� �s�h�� �\�`�_�� �f�Z�c�`�_�� �g�_�� �\�b�d�h�j�b�k�l�h�\�m�}�l�v�k�y�� �\�� �•�g�r�b�o�� �k�n�_�j�Z�o��

�d�h�f�m�g�•�d�Z�p�•�€���q�_�j�_�a���k�i�_�p�b�n�•�q�g�_���k�l�b�e�v�h�\�_�� �a�Z�[�Z�j�\�e�_�g�g�y (abovementioned, 

approved, valid, available);  

�x �i�j�h�n�_�k�•�c�g�Z�� �e�_�d�k�b�d�Z���� �m�� �l���� �q�����a�Z�i�h�a�b�q�_�g�Z���� �•�g�l�_�j�g�Z�p�•�h�g�Z�e�v�g�Z�� �e�_�d�k�b�d�Z 

(program, monitor, processor, analyst). 

�A�\�•�l���\�d�e�x�q�Z�}���g�Z�k�l�m�i�g�• �j�_�d�\�•�a�b�l�b���� �g�Z�a�\�Z�� �m�k�l�Z�g�h�\�b�� ���h�j�]�Z�g�•�a�Z�p�•�€����

�i�•�^�i�j�b�}�f�k�l�\�Z�������l�_�d�k�l �a�\�•�l�m�����i�•�^�i�b�k�b�����^�Z�l�m��[98].  

�A�^�•�c�k�g�_�g�b�c���Z�g�Z�e�•�a���^�h�a�\�h�e�y�}���k�l�\�_�j�^�`�m�\�Z�l�b�����s�h���m�k�i�•�r�g�Z���j�_�Z�e�•�a�Z�p�•�y���[�m�^�v-

�y�d�h�]�h���•�a���`�Z�g�j�•�\���i�b�k�_�f�g�h�]�h���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\��

�a�Z�e�_�`�b�l�v�� �\�•�^�� �j�_�p�_�i�p�•�€�� �l�Z�� �\�b�d�h�j�b�k�l�Z�g�g�y�� �\�b�\�q�_�g�b�o���e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v���� �m���l�h�f�m��

�q�b�k�e�•���l�_�j�f�•�g�h�e�h�]�•�q�g�h�€���e�_�d�k�b�d�b���k�n�_�j�b���1�L���� 

�>�h�� �e�_�d�k�b�q�g�h�]�h�� �r�Z�j�m�� �Z�g�]�e�h�f�h�\�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\���g�Z�e�_�`�Z�l�v���� 

�x �^�•�e�h�\�Z�� �•�� �\�m�a�v�d�h�k�i�_�p�•�Z�e�•�a�h�\�Z�g�Z�� �l�_�j�f�•�g�h�e�h�]�•�q�g�Z�� �e�_�d�k�b�d�Z��

(efficiency,customer, order, alignment, script, data, software, slack channel, app 

store);  
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�x �l�_�o�g�•�q�g�Z�� �e�_�d�k�b�d�Z��(defect, workstation, mainframe, 

hardware),�g�_�h�e�h�]�•�a�f�b�� ��nomad, imagineer, dogfeeding, pistol shipping, cloud, to 

ping,boat anchor);  

�x �Z�[�j�_�\�•�Z�l�m�j�b���1�L���k�n�_�j�b����MVP, AWS, CI, CRUD App, EECS);  

�x �i�j�h�n�_�k�•�c�g�•�� �•�^�•�h�f�b�� ��to add wheels to a moving car, to do a rollback, to 

brick a computer, to eat your own dog, slack hit-and-run, in the wild). 

�L�Z�d�b�f�� �q�b�g�h�f�� �d�h�f�m�g�•�d�Z�l�b�\�g�m�� �d�h�f�i�_�l�_�g�l�g�•�k�l�v�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �m��

�i�b�k�v�f�•���j�h�a�]�e�y�^�Z�}�f�h���y�d���a�^�Z�l�g�•�k�l�v���j�_�Z�e�•�a�m�\�Z�l�b �d�h�f�m�g�•�d�Z�p�•�x���m���i�b�k�v�f�h�\�•�c���n�h�j�f�•��

�\ �1�L-�k�n�_�j�•���m�� �k�b�l�m�Z�p�•�y�o�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y��

�\�•�^�i�h�\�•�^�g�h���^�h���d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h���a�Z�\�^�Z�g�g�y��  

�>�h�� �k�l�j�m�d�l�m�j�b�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �m��

�i�b�k�v�f�• �\�o�h�^�y�l�v�� �^�_�d�e�Z�j�Z�l�b�\�g�•�� �•�� �i�j�h�p�_�^�m�j�g�•�� �a�g�Z�g�g�y�� �i�b�k�v�f�Z�����>�h�� �^�_�d�e�Z�j�Z�l�b�\�g�b�o��

�g�Z�e�_�`�Z�l�v �a�g�Z�g�g�y���� �i�j�Z�\�b�e���h�j�n�h�]�j�Z�n�•�€�� �•�� �k�b�g�l�Z�d�k�b�k�m���� �]�j�Z�f�Z�l�b�q�g�b�o�� �k�l�j�m�d�l�m�j����

�a�Z�k�h�[�•�\�� �f�h�\�e�_�g�g�}�\�h�]�h�� �a�\�¶�y�a�d�m���� �k�l�b�e�•�k�l�b�q�g�b�o�� �h�k�h�[�e�b�\�h�k�l�_�c�� �l�_�d�k�l�•�\�� �j�•�a�g�b�o��

�`�Z�g�j�•�\�� �•�� �l�b�i�•�\���� �k�h�p�•�h�d�m�e�v�l�m�j�g�b�o���h�k�h�[�e�b�\�h�k�l�_�c�� �i�j�h�n�_�k�•�c�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-

�n�Z�o�•�\�p�•�\���� �d�h�f�i�_�g�k�Z�l�h�j�g�b�o�� �k�l�j�Z�l�_�]�•�c���� �>�h�� �i�j�h�p�_�^�m�j�g�b�o���± �a�g�Z�g�g�y�� �k�l�Z�g�^�Z�j�l�•�\��

�g�Z�i�b�k�Z�g�g�y�� �l�_�d�k�l�•�\�� �j�•�a�g�b�o�� �`�Z�g�j�•�\�� �•�� �l�b�i�•�\���� �i�j�b�l�Z�f�Z�g�g�b�o�� �i�j�h�n�_�k�•�c�g�h�f�m��

�^�b�k�d�m�j�k�m�� �1�L-�n�Z�o�•�\�p�•�\���� �i�e�Z�g�m�\�Z�g�g�y���� �h�j�]�Z�g�•�a�Z�p�•�€�� �l�Z�� �g�Z�i�b�k�Z�g�g�y�� �\�e�Z�k�g�b�o��

�\�b�k�e�h�\�e�x�\�Z�g�v�����\�b�d�h�j�b�k�l�Z�g�g�y���d�h�f�i�_�g�k�Z�l�h�j�g�b�o���k�l�j�Z�l�_�]�•�c�� 

�F�h�\�e�_�g�g�}�\�b�f�b�� �g�Z�\�b�q�d�Z�f�b �i�b�k�v�f�Z���} �Z�\�l�h�f�Z�l�b�a�h�\�Z�g�•���� �k�l�•�c�d�•���� �]�g�m�q�d�• 

�f�h�\�e�_�g�g�}�\�•�� �h�i�_�j�Z�p�•�€���g�Z�� �h�k�g�h�\�•���g�Z�\�q�Z�e�v�g�h�]�h �f�Z�l�_�j�•�Z�e�m �l�Z�� �d�h�f�i�e�_�d�k�•�\��

�\�•�^�i�h�\�•�^�g�b�o�� �\�i�j�Z�\�� �•�� �a�Z�\�^�Z�g�v [20]. �S�h�[�� �^�h�k�y�]�l�b�� �j�•�\�g�y���f�h�\�e�_�g�g�}�\�h�€���g�Z�\�b�q�d�b����

�f�h�\�e�_�g�g�}�\�Z���h�i�_�j�Z�p�•�y �f�Z�}���g�Z�[�m�l�b���l�Z�d�b�o���y�d�h�k�l�_�c�����y�d�����\�•�^�k�m�l�g�•�k�l�v���k�i�j�y�f�h�\�Z�g�h�k�l�•��

�k�\�•�^�h�f�h�k�l�•�� �g�Z�� �n�h�j�f�m�� �\�b�d�h�g�Z�g�g�y���� �\�•�^�k�m�l�g�•�k�l�v�� �g�Z�i�j�m�`�_�g�g�y�� �•�� �r�\�b�^�d�h�€��

�\�l�h�f�e�x�\�Z�g�h�k�l�•��[3].  

�F�h�\�e�_�g�g�}�\�•�� �m�f�•�g�g�y, �y�d�� �^�_�f�h�g�k�l�j�Z�p�•�y�� �a�^�Z�l�g�h�k�l�•�� �\�b�d�h�j�b�k�l�h�\�m�\�Z�l�b��

�f�h�\�e�_�g�g�}�\�•�� �g�Z�\�b�q�d�b���^�e�y�� �k�Z�f�h�k�l�•�c�g�h�]�h���c �m�k�\�•�^�h�f�e�_�g�h�]�h���\�b�[�h�j�m�� �k�l�b�e�x��

�i�b�k�_�f�g�h�]�h�� �f�h�\�e�_�g�g�y�����\�b�j�Z�`�_�g�g�y�� �f�h�\�e�_�g�g�}�\�b�o�� �g�Z�f�•�j�•�\�� �•�� �^�m�f�h�d�����m�`�b�\�Z�g�g�y��

�_�n�_�d�l�b�\�g�b�o�� �f�h�\�g�b�o�� �•�� �g�_�f�h�\�g�b�o�� �a�Z�k�h�[�•�\�����^�h�k�y�]�g�_�g�g�y�� �d�h�f�m�g�•�d�Z�l�b�\�g�b�o�� �p�•�e�_�c�����Z��
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�l�Z�d�h�`�� �Z�^�_�d�\�Z�l�g�h�]�h�� �j�h�a�m�f�•�g�g�y�� �i�b�k�_�f�g�b�o�� �\�b�k�e�h�\�e�x�\�Z�g�v�� �•�g�r�b�o�� �m�q�Z�k�g�b�d�•�\��

�d�h�f�m�g�•�d�Z�p�•�€���� �m �k�b�l�m�Z�p�•�y�o�� �i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h �k�i�•�e�d�m�\�Z�g�g�y 

[11; 47]. �F�h�\�e�_�g�g�}�\�•���m�f�•�g�g�y���n�h�j�f�m�x�l�v�k�y���g�Z���[�Z�a�•���f�h�\�e�_�g�g�}�\�b�o���g�Z�\�b�q�h�d. 

�M �k�\�h�x�� �q�_�j�]�m�����Z�g�]�e�h�f�h�\�g�m�� �e�_�d�k�b�q�g�m�� �d�h�f�i�_�l�_�g�l�g�•�k�l�v�� �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �l�j�Z�d�l�m�}�f�h�� �y�d��

�•�g�l�_�]�j�h�\�Z�g�m�� �y�d�•�k�l�v�� �p�b�o�� �n�Z�o�•�\�p�•�\���� �s�h���^�h�a�\�h�e�y�}�� �€�f�� �a�Z�k�l�h�k�h�\�m�\�Z�l�b�� �d�h�f�i�e�_�d�k��

�a�g�Z�g�v�����g�Z�\�b�q�h�d���l�Z���a�^�Z�l�g�h�k�l�_�c �\�b�d�h�j�b�k�l�h�\�m�\�Z�l�b���k�e�h�\�g�b�d�h�\�b�c���a�Z�i�Z�k���Z�g�]�e�•�c�k�v�d�h�€��

�f�h�\�b�� �m�� �i�b�k�v�f�h�\�•�c�� �n�h�j�f�•�� �m�� �i�j�h�p�_�k�•�� �k�l�\�h�j�_�g�g�y�� �i�j�h�^�m�d�l�•�\�� �i�b�k�_�f�g�h�€�� �^�•�y�e�v�g�h�k�l�•��

�\�•�^�i�h�\�•�^�g�h�� �^�h�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h�� �a�Z�\�^�Z�g�g�y�� �m�� �k�b�l�m�Z�p�•�y�o�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���\ �1�L-�k�n�_�j�•.  

�<�•�^�� �j�•�\�g�y���k�n�h�j�f�h�\�Z�g�h�k�l�•�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �^�•�e�h�\�h�f�m��

�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �a�Z�e�_�`�b�l�v�� �_�n�_�d�l�b�\�g�•�k�l�v�� �i�b�k�_�f�g�h�€�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�€�� �d�h�f�m�g�•�d�Z�p�•�€�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �s�h�� �i�h�e�y�]�Z�}�� �m�� �j�_�e�_�\�Z�g�l�g�h�k�l�•��

�e�_�d�k�b�q�g�h�]�h���h�n�h�j�f�e�_�g�g�y�� �i�b�k�_�f�g�b�o�� �l�_�k�l�•�\���� �[�_�a�i�h�k�_�j�_�^�g�v�h�� �\�•�^�h�[�j�Z�`�Z�}��

�i�j�Z�]�f�Z�l�b�q�g�m���� �`�Z�g�j�h�\�m���� �^�b�k�d�m�j�k�b�\�g�m���� �•�g�n�h�j�f�Z�p�•�c�g�m�� �k�d�e�Z�^�h�\�•�� �€�o�� �i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y�� 

�G�Z���h�k�g�h�\�•���a�^�•�c�k�g�_�g�h�]�h���Z�g�Z�e�•�a�m�����Z���l�Z�d�h�`���i�j�Z�p�v���g�Z�m�d�h�\�p�•�\��[11�����k����������-233, 

258-268]���� �f�h�`�_�f�h�� �k�l�\�_�j�^�`�m�\�Z�l�b���� �s�h�� �h�k�g�h�\�g�b�f�b�� �d�h�f�i�h�g�_�g�l�Z�f�b�� �Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•���\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���\�b�k�l�m�i�Z�x�l�v���� 

�x �e�_�d�k�b�q�g�•�� �a�g�Z�g�g�y�� ���i�b�k�_�f�g�h�€�� �n�h�j�f�b�� �k�e�h�\�Z���� �k�_�f�Z�g�l�b�d�b�� �k�e�•�\���� �a�^�Z�l�g�h�k�l�•��

�k�e�•�\�� �f�Z�l�b�� �Z�g�l�h�g�•�f�b���� �k�b�g�h�g�•�f�b���� �h�f�h�g�•�f�b���� �i�Z�j�h�g�•�f�b���� �k�l�b�e�•�k�l�b�q�g�h�€�� �•��

�k�h�p�•�h�d�m�e�v�l�m�j�g�h�€�� �a�Z�[�Z�j�\�e�_�g�h�k�l�•���� �k�b�g�l�Z�d�k�b�q�g�h�€�� �•�� �e�_�d�k�b�q�g�h�€�� �k�i�h�e�m�q�m�\�Z�g�h�k�l�•����

�i�j�Z�\�b�e���k�e�h�\�h�l�\�h�j�m�����l�b�i�•�\���k�e�h�\�g�b�d�•�\�����k�l�j�m�d�l�m�j�b���k�e�•�\��;  

�x �e�_�d�k�b�q�g�•���g�Z�\�b�q�d�b�����j�_�p�_�i�l�b�\�g�•���l�Z���j�_�i�j�h�^�m�d�l�b�\�g�•��;  

�x �e�_�d�k�b�q�g�Z���m�k�\�•�^�h�f�e�_�g�•�k�l�v�����k�l�\�h�j�_�g�g�y���\�e�Z�k�g�h�€���k�b�k�l�_�f�b���e�_�d�k�b�q�g�b�o���a�g�Z�g�v��

�c�� �n�h�j�f�m�\�Z�g�g�y�� �k�\�h�}�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•���� �k�\�•�^�h�f�_�� �j�_�}�k�l�j�m�\�Z�g�g�y����

�j�h�a�i�•�a�g�Z�\�Z�g�g�y�� �•�� �\�`�b�\�Z�g�g�y�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v���� �j�h�a�m�f�•�g�g�y�� �h�k�h�[�e�b�\�h�k�l�_�c�� �€�o��

�n�m�g�d�p�•�h�g�m�\�Z�g�g�y�����Z�g�Z�e�•�a���e�_�d�k�b�q�g�h�€���k�l�h�j�h�g�b���\�e�Z�k�g�h�]�h���f�h�\�e�_�g�g�y�����s�h���\�b�g�b�d�Z�}���g�Z��
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�h�k�g�h�\�•���h�[�j�Z�a�g�h-�q�m�l�l�}�\�h�]�h���m�y�\�e�_�g�g�y���i�j�h���i�j�_�^�f�_�l�����^�•�x�����k�l�Z�g�����i�h�g�y�l�l�y�����k�b�l�m�Z�p�•�x��

�i�h�\�k�y�d�^�_�g�g�h�]�h���q�b���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y��;  

�x �a�g�Z�g�g�y���i�b�k�v�f�Z: �^�_�d�e�Z�j�Z�l�b�\�g�•�����a�g�Z�g�g�y���i�j�Z�\�b�e���h�j�n�h�]�j�Z�n�•�€���•���k�b�g�l�Z�d�k�b�k�m����

�]�j�Z�f�Z�l�b�q�g�b�o�� �k�l�j�m�d�l�m�j���� �a�Z�k�h�[�•�\�� �f�h�\�e�_�g�g�}�\�h�]�h�� �a�\�¶�y�a�d�m���� �k�l�b�e�•�k�l�b�q�g�b�o��

�h�k�h�[�e�b�\�h�k�l�_�c�� �l�_�d�k�l�•�\�� �j�•�a�g�b�o�� �`�Z�g�j�•�\�� �•�� �l�b�i�•�\���� �k�h�p�•�h�d�m�e�v�l�m�j�g�b�o�� �h�k�h�[�e�b�\�h�k�l�_�c��

�i�j�h�n�_�k�•�c�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �d�h�f�i�_�g�k�Z�l�h�j�g�b�o�� �k�l�j�Z�l�_�]�•�c�����•��

�i�j�h�p�_�^�m�j�g�•�� ���a�g�Z�g�g�y�� �k�l�Z�g�^�Z�j�l�•�\�� �g�Z�i�b�k�Z�g�g�y�� �l�_�d�k�l�•�\�� �j�•�a�g�b�o�� �`�Z�g�j�•�\�� �•�� �l�b�i�•�\����

�i�j�b�l�Z�f�Z�g�g�b�o���i�j�h�n�_�k�•�c�g�h�f�m���^�b�k�d�m�j�k�m���1�L-�n�Z�o�•�\�p�•�\�����i�e�Z�g�m�\�Z�g�g�y�����h�j�]�Z�g�•�a�Z�p�•�€���l�Z��

�g�Z�i�b�k�Z�g�g�y���\�e�Z�k�g�b�o���\�b�k�e�h�\�e�x�\�Z�g�v�����\�b�d�h�j�b�k�l�Z�g�g�y���d�h�f�i�_�g�k�Z�l�h�j�g�b�o���k�l�j�Z�l�_�]�•�c��; 

�x �g�Z�\�b�q�d�b�� �i�b�k�v�f�Z�� ���]�j�Z�n�•�q�g�•���� �h�j�n�h�]�j�Z�n�•�q�g�•���� �]�j�Z�f�Z�l�b�q�g�•���� �\�`�b�\�Z�g�g�y��

�a�Z�k�h�[�•�\���f�•�`�n�j�Z�a�h�\�h�]�h���a�\�¶�y�a�d�m��;  

�x �\�f�•�g�g�y���m���i�b�k�v�f�•�����n�h�j�f�m�e�x�\�Z�l�b���c���h�n�h�j�f�e�x�\�Z�l�b���\�e�Z�k�g�•���\�b�k�e�h�\�e�x�\�Z�g�g�y����

�a�Z�[�_�a�i�_�q�m�x�q�b�� �€�o�� �p�•�e�•�k�g�•�k�l�v���� �a�\�¶�y�a�g�•�k�l�v���� �a�Z�\�_�j�r�_�g�•�k�l�v���� �Z�^�j�_�k�h�\�Z�g�•�k�l�v�� �•��

�\�•�^�i�h�\�•�^�g�•�k�l�v�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�� �i�j�h�n�_�k�•�c�g�h�]�h�� �^�b�k�d�m�j�k�m�� �1�L-�n�Z�o�•�\�p�•�\����

�a�Z�[�_�a�i�_�q�m�\�Z�l�b�� �\�•�^�i�h�\�•�^�g�•�k�l�v�� �k�l�b�e�x�� �•�� �`�Z�g�j�m���� �a�Z�[�_�a�i�_�q�m�\�Z�l�b�� �d�h�f�i�h�a�b�p�•�c�g�m��

�i�j�Z�\�b�e�v�g�•�k�l�v���k�l�j�m�d�l�m�j�b���l�_�d�k�l�m��;  

�x �d�h�f�i�_�g�k�Z�l�h�j�g�•�� �\�f�•�g�g�y�� ���i�_�j�_�^�Z�\�Z�g�g�y�� �•�g�n�h�j�f�Z�p�•�€�� �\�� �m�f�h�\�Z�o�� �^�_�n�•�p�b�l�m��

�f�h�\�g�b�o�� �a�Z�k�h�[�•�\�� �•�a�� �\�b�d�h�j�b�k�l�Z�g�g�y�f�� �i�j�b�c�h�f�•�\�� �i�_�j�_�n�j�Z�a�m�\�Z�g�g�y���� �n�h�j�f�m�e�x�\�Z�g�g�y��

�k�d�e�Z�^�g�b�o���\�b�k�e�h�\�e�x�\�Z�g�v���a�Z���^�h�i�h�f�h�]�h�x���i�j�h�k�l�•�r�b�o���f�h�\�g�b�o���a�Z�k�h�[�•�\���� 

�H�d�j�•�f�� �j�h�a�m�f�•�g�g�y�� �k�m�l�g�h�k�l�•�� �•�� �k�l�j�m�d�l�m�j�b���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o �1�L-�n�Z�o�•�\�p�•�\���� �_�n�_�d�l�b�\�g�h�k�l�•�� �i�j�h�p�_�k�m�� �€�€�� �n�h�j�f�m�\�Z�g�g�y�� �k�i�j�b�y�}��

�\�j�Z�o�m�\�Z�g�g�y���i�k�b�o�h�e�h�]�•�q�g�b�o���i�_�j�_�^�m�f�h�\���p�v�h�]�h���i�j�h�p�_�k�m���� �:�g�Z�e�•�a�m���i�k�b�o�h�e�h�]�•�q�g�b�o��

�i�_�j�_�^�m�f�h�\�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �i�j�b�k�\�y�q�_�g�b�c��

�g�Z�k�l�m�i�g�b�c���i�•�^�j�h�a�^�•�e���^�b�k�_�j�l�Z�p�•�€�� 
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�����������I�k�b�o�h�e�h�]�•�q�g�•���i�_�j�_�^�m�f�h�\�b���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•���m���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m�� 

�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•�� 

 

�K�m�l�l�}�\�h�� �i�•�^�\�b�s�b�l�b�� �_�n�_�d�l�b�\�g�•�k�l�v�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�• �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �^�h�a�\�h�e�b�l�v�� �j�h�a�m�f�•�g�g�y�� �g�b�f�b��

�i�h�l�_�g�p�•�c�g�b�o�� �\�•�^�g�h�r�_�g�v�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v�� �•�g�h�a�_�f�g�h�€�� �f�h�\�b���� �a�h�d�j�_�f�Z��

�l�_�j�f�•�g�•�\�����a�g�Z�g�g�y���e�_�d�k�b�q�g�b�o���•���k�b�g�l�Z�d�k�b�q�g�b�o���i�j�Z�\�b�e�����g�Z���h�k�g�h�\�•���y�d�b�o���[�m�^�m�x�l�v�k�y��

�k�b�g�h�g�•�f�•�q�g�•�� �i�_�j�_�l�\�h�j�_�g�g�y�� �\�b�k�e�h�\�e�x�\�Z�g�v���� �\�h�e�h�^�•�g�g�y�� �j�_�p�_�i�l�b�\�g�b�f�b��

�g�Z�\�b�q�d�Z�f�b���h�i�j�Z�p�x�\�Z�g�g�y���e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v�����i�_�j�_�^�m�k�•�f���l�_�j�f�•�g�•�\���\���_�l�Z�e�h�g�g�b�o��

�l�_�d�k�l�Z�o-�a�j�Z�a�d�Z�o���� �h�i�Z�g�m�\�Z�g�g�y�� �j�_�i�j�h�^�m�d�l�b�\�g�b�f�b�� �g�Z�\�b�q�d�Z�f�b�� �a�Z�k�l�h�k�m�\�Z�g�g�y��

�h�k�g�h�\�g�b�o�� �l�b�i�•�\�� �e�_�d�k�b�q�g�b�o�� �n�m�g�d�p�•�c���>�������� �k���� �������@. �A�g�Z�q�g�m�� �j�h�e�v�� �m�� �a�Z�a�g�Z�q�_�g�b�o��

�i�j�h�p�_�k�Z�o���\�•�^�•�]�j�Z�}���d�h�]�g�•�l�b�\�g�Z���k�n�_�j�Z���k�l�m�^�_�g�l�•�\�� 

�I�j�h�Z�g�Z�e�•�a�m�}�f�h�� �j�h�e�v�� �d�h�g�p�_�g�l�j�Z�p�•�€�� �m�\�Z�]�b���m �i�j�h�p�_�k�•�� �n�h�j�f�m�\�Z�g�g�y��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• �f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\.  

�H�d�k�n�h�j�^�k�v�d�b�c�� �k�e�h�\�g�b�d���\�b�a�g�Z�q�Z�}�� �d�h�g�p�_�g�l�j�Z�p�•�x�� �y�d�� �a�^�Z�l�g�•�k�l�v��

�k�d�_�j�h�\�m�\�Z�l�b�� �a�m�k�b�e�e�y�� �•�� �m�\�Z�]�m���s�h�^�h �j�h�a�m�f�h�\�h�€�� �q�b�� �n�•�a�b�q�g�h�€�� �Z�d�l�b�\�g�h�k�l�•���� �g�_��

�a�Z�f�b�k�e�x�x�q�b�k�v �i�j�h�� �•�g�r�•���j�_�q�• �>�������� �k���� �������@. �J�h�a�\�b�l�h�d�� �g�Z�\�b�q�h�d�� �d�h�g�p�_�g�l�j�Z�p�•�€��

�a�g�Z�q�g�h �a�Z�e�_�`�b�l�v�� �\�•�^�� �j�h�a�\�b�l�d�m�� �g�Z�\�b�q�h�d�� �•�]�g�h�j�m�\�Z�g�g�y�� �\�•�^�\�h�e�•�d�Z�x�q�b�o�� �q�b�g�g�b�d�•�\����

�G�Z�\�q�Z�e�v�g�Z�� �^�•�y�e�v�g�•�k�l�v�� �f�Z�c�[�m�l�g�•�o��IT-�n�Z�o�•�\�p�•�\ �i�_�j�_�^�[�Z�q�Z�}�� �\�b�d�h�j�b�k�l�Z�g�g�y 

�•�g�l�_�j�g�_�l-�l�_�o�g�h�e�h�]�•�c �a�� �f�_�l�h�x���h�i�j�Z�p�x�\�Z�g�g�y�� �^�`�_�j�_�e�� �•�g�n�h�j�f�Z�p�•�€ �•�� �\�b�d�h�g�Z�g�g�y��

�\�•�^�i�h�\�•�^�g�b�o�� �a�Z�\�^�Z�g�v, �i�j�h�l�_���•�k�g�m�}���q�b�f�Z�e�h �\�•�^�\�h�e�•�d�Z�x�q�b�o�� �q�b�g�g�b�d�•�\�����y�d�•��

�i�_�j�_�r�d�h�^�`�Z�x�l�v�� �g�Z�e�_�`�g�h�f�m�� �€�o�� �\�b�d�h�g�Z�g�g�x�� �k�h�p�•�Z�e�v�g�•�� �f�_�j�_�`�•�����q�Z�l�b���� �[�e�h�]�b����

�j�_�d�e�Z�f�Z���� �s�h �j�h�a�j�h�[�e�_�g�•�� �a�� �f�_�l�h�x�� �•�g�l�_�g�k�b�\�g�h�]�h�� �\�i�e�b�\�m�� �g�Z�� �k�\�•�^�h�f�•�k�l�v���• 

�i�•�^�k�\�•�^�h�f�•�k�l�v �d�h�j�b�k�l�m�\�Z�q�Z�� �•�g�l�_�j�g�_�l�m���>�������� �k���� �����±61]. �1�g�r�b�f�b�� �\�Z�]�h�f�b�f�b��

�i�j�b�q�b�g�Z�f�b�� �g�_�^�h�k�l�Z�l�g�v�h�€�� �d�h�g�p�_�g�l�j�Z�p�•�€�� �g�Z�� �i�j�_�^�f�_�l�•�� �^�•�y�e�v�g�h�k�l�•���}�� �g�_�\�_�e�b�d�Z 

�f�h�l�b�\�h�\�Z�g�•�k�l�v���� �g�b�a�v�d�b�c�� �j�•�\�_�g�v�� �r�d�•�e�v�g�h�€�� �i�•�^�]�h�l�h�\�d�b�� �a�� �•�g�h�a�_�f�g�h�€�� �f�h�\�b����

�a�Z�\�b�s�_�g�b�c�� �j�•�\�_�g�v�� �k�d�e�Z�^�g�h�k�l�•�� �g�Z�\�q�Z�e�v�g�b�o�� �a�Z�\�^�Z�g�v���� �€�o�� �l�b�i�h�\�•�k�l�v�� �•�� �j�_�]�m�e�y�j�g�Z��



63 
 
�i�h�\�l�h�j�x�\�Z�g�•�k�l�v���� �f�h�g�h�l�h�g�g�b�c�� �k�l�b�e�v�� �i�j�h�\�_�^�_�g�g�y�� �g�Z�\�q�Z�e�v�g�b�o�� �a�Z�g�y�l�v���� �L�Z�d�b�c��

�\�b�k�g�h�\�h�d���a�j�h�[�e�_�g�h �g�Z�� �h�k�g�h�\�•�� �^�h�k�e�•�^�`�_�g�g�y���� �i�j�h�\�_�^�_�g�h�]�h�� �1���� �K�_�f�_�j�y�d�� �k�_�j�_�^��

�k�l�m�^�_�g�l�•�\���1���± �1�1 �d�m�j�k�•�\�� �k�i�_�p�•�Z�e�v�g�h�k�l�_�c�� �©�I �j�b�d�e�Z�^�g�Z�� �f�Z�l�_�f�Z�l�b�d�Z�ª�� �l�Z��

�©�1�g�n�h�j�f�Z�l�b�d�Z�ª�� �E�v�\�•�\�k�v�d�h�]�h�� �g�Z�p�•�h�g�Z�e�v�g�h�]�h�� �m�g�•�\�_�j�k�b�l�_�l�m�� �•�f�_�g�•�� �1�\�Z�g�Z�� �N�j�Z�g�d�Z��

�>���������k���������@. 

�G�b�a�v�d�Z�� �d�h�g�p�_�g�l�j�Z�p�•�y�� �m�\�Z�]�b�� �k�l�m�^�_�g�l�Z���k�i�j�b�q�b�g�x�}�� �i�h�\�•�e�v�g�_�� �c��

�g�_�^�h�\�]�h�l�j�b�\�Z�e�_�� �m�l�\�h�j�_�g�g�y�� �Z�k�h�p�•�Z�l�b�\�g�b�o�� �a�\�¶�y�a�d�•�\�� �m�� �c�h�]�h�� �i�Z�f�¶�y�l�•�� �\�� �i�j�h�p�_�k�•��

�a�Z�k�\�h�}�g�g�y�� �•�g�r�h�f�h�\�g�h�€�� �e�_�d�k�b�d�b�����l�h�^�• �y�d�� �\�b�k�h�d�b�c�� �j�•�\�_�g�v�� �a�h�k�_�j�_�^�`�_�g�h�k�l�•��

�a�Z�[�_�a�i�_�q�m�}���f�•�p�g�•�k�l�v���a�Z�i�Z�f�¶�y�l�h�\�m�\�Z�g�g�y���>���������k���������@. �H�l�`�_�����\�b�d�e�Z�^�Z�q�_�\�•���•�g�h�a�_�f�g�h�€��

�f�h�\�b���\ �j�h�[�h�l�• �g�Z�^�� �n�h�j�f�m�\�Z�g�g�y�f���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�l�g�h�k�l�• 

�\�Z�`�e�b�\�h�� �m�k�\�•�^�h�f�e�x�\�Z�l�b���� �s�h�� �k�l�m�^�_�g�l�b�� �y�d�� �k�m�[�¶�}�d�l�b�� �g�Z�\�q�Z�e�v�g�h�€�� �^�•�y�e�v�g�h�k�l�•��

�a�^�Z�l�g�•�� �a�h�k�_�j�_�^�`�m�\�Z�l�b�� �m�\�Z�]�m�� �l�•�e�v�d�b�� �\�i�j�h�^�h�\�`�� �i�_�\�g�h�]�h�� �h�[�f�_�`�_�g�h�]�h�� �i�_�j�•�h�^�m��

�q�Z�k�m���� �y�d�h�]�h�� �q�Z�k�l�h�� �\�b�y�\�e�y�}�l�v�k�y�� �g�_�^�h�k�l�Z�l�g�v�h�� �^�e�y�� �m�k�i�•�r�g�h�]�h�� �\�b�d�h�g�Z�g�g�y��

�i�h�k�l�Z�\�e�_�g�h�]�h���a�Z�\�^�Z�g�g�y�����Q�b�g�g�b�d�Z�f�b���i�j�b�\�_�j�g�_�g�g�y���m�\�Z�]�b �f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\ 

�m�� �i�j�h�p�_�k�•�� �n�h�j�f�m�\�Z�g�g�y�� �m�� �g�b�o���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�l�g�h�k�l�• �f�h�`�m�l�v��

�[�m�l�b�����n�h�g�_�l�b�q�g�•���h�k�h�[�e�b�\�h�k�l�•���•�g�r�h�f�h�\�g�h�]�h���k�e�h�\�Z; �k�_�f�Z�g�l�b�q�g�•���h�k�h�[�e�b�\�h�k�l�•��[16, 

�k���� �����@���� �h�i�j�Z�p�x�\�Z�g�g�y�� �l�_�j�f�•�g�h�e�h�]�•�q�g�b�o�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v�� �m�� �i�j�h�[�e�_�f�g�b�o��

�k�b�l�m�Z�p�•�y�o�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h �k�i�•�e�d�m�\�Z�g�g�y. �G�Z�� �k�l�m�i�•�g�v�� �d�h�g�p�_�g�l�j�Z�p�•�€��

�m�\�Z�]�b�� �k�l�m�^�_�g�l�•�\�� �\�i�e�b�\�Z�}���i�j�b�j�h�^�Z�� �•�g�r�h�f�h�\�g�h�]�h�� �k�e�h�\�Z���� �c�h�]�h�� �n�h�g�_�l�b�q�g�•����

�]�j�Z�n�•�q�g�•�� �•�� �k�_�f�Z�g�l�b�q�g�•�� �h�k�h�[�e�b�\�h�k�l�•���� �G�_�h�[�o�•�^�g�h�� �a�Z�m�\�Z�`�b�l�b���� �s�h�� �\�j�Z�`�_�g�g�y���� �y�d�•��

�k�l�m�^�_�g�l�b�� �h�l�j�b�f�m�x�l�v�� �\�� �i�j�h�p�_�k�•�� �h�a�g�Z�c�h�f�e�_�g�g�y�� �•�a�� �g�h�\�b�f�� �k�e�h�\�h�f�� ���a�\�m�d�h�\�b�c����

�]�j�Z�n�•�q�g�b�c���h�[�j�Z�a���k�e�h�\�Z���Z�[�h���c�h�]�h���_�e�_�f�_�g�l�•�\�����k�_�f�Z�g�l�b�q�g�_���a�g�Z�q�_�g�g�y�����j�h�e�v���k�e�h�\�Z���\��

�j�_�q�_�g�g�•���� �Z�\�l�h�f�Z�l�b�q�g�h�� �a�Z�d�j�•�i�e�x�x�l�v�k�y�� �a�Z�� �k�e�h�\�h�f�� �l�Z�� �k�i�j�b�y�x�l�v�� �c�h�]�h��

�_�n�_�d�l�b�\�g�h�f�m���a�Z�k�\�h�}�g�g�x�� 

�<���� �L�_�j�_�s�m�d���a�Z�m�\�Z�`�m�}���� �s�h�� �g�Z�� �k�l�m�i�•�g�v�� �d�h�g�p�_�g�l�j�Z�p�•�€�� �m�\�Z�]�b�� �k�l�m�^�_�g�l�•�\��

�\�i�e�b�\�Z�}�� �i�j�b�j�h�^�Z�� �•�g�r�h�f�h�\�g�h�]�h�� �k�e�h�\�Z���� �c�h�]�h�� �n�h�g�_�l�b�q�g�•���� �]�j�Z�n�•�q�g�• �• �k�_�f�Z�g�l�b�q�g�•��

�h�k�h�[�e�b�\�h�k�l�•�����Z�e�_ �o�Z�j�Z�d�l�_�j�� �g�Z�\�q�Z�e�v�g�b�o�� �a�Z�\�^�Z�g�v�� �^�e�y�� �a�Z�k�\�h�}�g�g�y���l�Z�d�h�]�h �k�e�h�\�Z�� �}��

�a�g�Z�q�g�h�� �\�Z�]�h�f�•�r�b�f�� �q�b�g�g�b�d�h�f�� �p�v�h�]�h�� �i�j�h�p�_�k�m���� �A�� �f�_�l�h�x�� �d�h�g�p�_�g�l�j�Z�p�•�€���m�\�Z�]�b 

�f�Z�c�[�m�l�g�•�o���n�Z�o�•�\�p�•�\ �g�Z���\�b�d�h�g�Z�g�g�•���g�Z�\�q�Z�e�v�g�b�o���a�Z�\�^�Z�g�v���\�b�d�e�Z�^�Z�q���f�Z�} �^�h�[�b�j�Z�l�b��
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�a�Z�\�^�Z�g�g�y���� �y�d�•�� �\�•�^�a�g�Z�q�Z�x�l�v�k�y�� �g�h�\�b�a�g�h�x���� �i�j�h�[�e�_�f�g�•�k�l�x�� �l�Z�� �k�b�l�m�Z�l�b�\�g�•�k�l�x����

�f �Z�x�l�v �h�k�h�[�b�k�l�•�k�g�m�� �a�g�Z�q�m�s�•�k�l�v�� �^�e�y�� �k�m�[�¶�}�d�l�•�\�� �g�Z�\�q�Z�g�g�y���� �a�Z�[�_�a�i�_�q�m�x�l�v�� �i�j�b��

�k�f�b�k�e�h�\�•�c�� �i�_�j�_�j�h�[�p�•�� �e�_�d�k�b�q�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�� �•�g�•�p�•�Z�l�b�\�g�•�k�l�v�� �l�Z�� �d�j�_�Z�l�b�\�g�•�k�l�v�� �a��

�[�h�d�m���k�l�m�^�_�g�l�•�\���>���������k���������@. �M�y�\�Z���i�j�h�\�h�d�m�}���i�h�y�\�m���\���k�\�•�^�h�f�h�k�l�•���k�l�m�^�_�g�l�Z���h�[�j�Z�a�•�\��

�Z�g�]�e�h�f�h�\�g�b�o�� �k�e�•�\���� �m�� �l�h�f�m�� �q�b�k�e�•�� �� �a�h�j�h�\�b�o�����A�h�j�h�\�b�c�� �h�[�j�Z�a�� �o�Z�j�Z�d�l�_�j�b�a�m�}�l�v�k�y��

�l�Z�d�h�x�� �\�e�Z�k�l�b�\�•�k�l�x, �y�d�� �©�a�Z�e�b�r�d�h�\�•�k�l�v�ª���>���������� �k���� �����@���� �l�h�[�l�h�� �\�•�g�� �f�Z�}�� �a�^�Z�l�g�•�k�l�v��

�\�•�^�h�[�j�Z�`�Z�l�b�k�v �m�� �d�h�j�h�l�d�h�l�j�b�\�Z�e�•�c�� �i�Z�f�¶�y�l�•�� �k�l�m�^�_�g�l�Z�� �c�� �i�_�j�_�o�h�^�b�l�b�� �m�� �c�h�]�h��

�^�h�\�]�h�l�j�b�\�Z�e�m�� �i�Z�f�¶�y�l�v�����<�•�^�h�[�j�Z�`�_�g�g�y�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v�� �•�g�h�a�_�f�g�h�€�� �f�h�\�b�� �m��

�^�h�\�]�h�l�j�b�\�Z�e�•�c�� �i�Z�f�¶�y�l�•�� �k�l�m�^�_�g�l�Z���• �\�b�d�e�b�d�� �p�b�o�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v�� �a��

�^�h�\�]�h�l�j�b�\�Z�e�h�€�� �i�Z�f�¶�y�l�•�� �m�� �i�h�l�j�•�[�g�b�c�� �f�h�f�_�g�l�� �a�Z�[�_�a�i�_�q�m�}�� �_�n�_�d�l�b�\�g�•�k�l�v��

�n�h�j�f�m�\�Z�g�g�y���m���g�v�h�]�h���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�l�g�h�k�l�• �>�����������k��������; �����������k����

994�±1010].  

�M�� �d�h�g�l�_�d�k�l�•�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�l�g�h�k�l�• 

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���j�h�a�]�e�y�^�Z�}�f�h�� �i�Z�f�¶�y�l�v�� �y�d���a�^�Z�l�g�•�k�l�v�� �a�[�_�j�•�]�Z�l�b�� �•��

�\�b�d�h�j�b�k�l�h�\�m�\�Z�l�b�� �h�l�j�b�f�Z�g�m�� �•�g�n�h�j�f�Z�p�•�x�� �Z�[�h�� �a�g�Z�g�g�y. �<�b��̂Z�f�b �i�Z�f�¶�y�l�•���� �y�d�•��

�[�_�j�m�l�v�� �m�q�Z�k�l�v�� �m�� �n�h�j�f�m�\�Z�g�g�•���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•, �}����

�k�_�g�k�h�j�g�Z�����d�h�j�h�l�d�h�l�j�b�\�Z�e�Z��(�j�h�[�h�q�Z) �• �^�h�\�]�h�l�j�b�\�Z�e�Z�����;�m�^�v-�y�d�_���•�g�r�h�f�h�\�g�_���k�e�h�\�h��

�\���i�j�h�p�_�k�•���a�Z�i�Z�f�¶�y�l�h�\�m�\�Z�g�g�y���\�k�l�m�i�Z�}���m���\�a�Z�}�f�h�^�•�x���a���m�`�_���g�Z�y�\�g�b�f�b���a�\�¶�y�a�d�Z�f�b���\��

�f�h�a�d�m���e�x�^�b�g�b�����<�����D�h�j�h�k�l�b�e�v�h�\���a�Z�a�g�Z�q�Z�}�����s�h���n�h�j�f�m�x�l�v�k�y���\�_�j�[�Z�e�v�g�•���k�•�l�d�b�����y�d�•��

�}�� �h�k�g�h�\�h�x�� �a�[�_�j�•�]�Z�g�g�y�� �k�e�•�\�� �m�� �i�Z�f�¶�y�l�•�� �l�Z�� �m�f�h�\�h�x�� �€�o�g�v�h�]�h�� �\�•�^�l�\�h�j�_�g�g�y�� �m��

�f�h�\�e�_�g�g�•���>���������� �k���� �����@���� �<�•�^�i�h�\�•�^�g�h �j�h�a�\�b�l�d�m�� �m�k�•�o���a�]�Z�^�Z�g�b�o���\�b�^�•�\�� �i�Z�f�¶�y�l�•��

�k�l�m�^�_�g�l�•�\���k�i�j�b�y�l�b�f�_���a�Z�k�l�h�k�m�\�Z�g�g�y���f�_�l�h�^�m �©�e�Z�g�p�x�]�h�\�b�o���Z�k�h�p�•�Z�p�•�c�ª�����K�m�l�v���c�h�]�h 

�i�h�e�y�]�Z�}�� �\�� �a�Z�i�Z�f�¶�y�l�h�\�m�\�Z�g�g�•�� �d�h�j�h�l�d�b�o�� �i�h�k�e�•�^�h�\�g�h�k�l�_�c�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v���� �m��

�l�h�f�m���q�b�k�e�•���l�_�j�f�•�g�h�e�h�]�•�q�g�b�o�����Z���l�Z�d�h�`���€�o���i�h�j�y�^�d�m�����I�j�b���p�v�h�f�m���d�h�`�_�g���g�Z�k�l�m�i�g�b�c��

�_�e�_�f�_�g�l�� �i�h�k�e�•�^�h�\�g�h�k�l�•�� �i�h�\�¶�y�a�m�}�l�v�k�y�� �•�� �Z�k�h�p�•�x�}�l�v�k�y�� �a�� �i�h�i�_�j�_�^�g�•�f���� �I�j�h�p�_�k��

�a�Z�i�Z�f�¶�y�l�h�\�m�\�Z�g�g�y���f�Z�} �a�^�•�c�k�g�x�\�Z�l�b�k�y���a�Z���i�j�b�g�p�b�i�h�f�����h�[�j�Z�a�������^�•�y��� ���i�Z�f�¶�y�l�v [27, 

�k�����������@.  

�D�h�j�h�l�d�h�l�j�b�\�Z�e�Z�� �i�Z�f�¶�y�l�v�� �h�[�f�_�`�_�g�Z�� �a�� �l�h�q�d�b�� �a�h�j�m�� �y�d�� �h�[�¶�}�f�m�� �•�g�n�h�j�f�Z�p�•�€����

�d�h�l�j�m���\�h�g�Z���f�h�`�_���m�l�j�b�f�m�\�Z�l�b�����l�Z�d���•���€�€���l�j�b�\�Z�e�h�k�l�•�����1�g�n�h�j�f�Z�p�•�x�����s�h���a�[�_�j�•�]�Z�}�l�v�k�y��



65 
 
�m�� �d�h�j�h�l�d�h�l�j�b�\�Z�e�•�c �i�Z�f�¶�y�l�•, �f�h�`�g�Z�� �i�_�j�_�\�_�k�l�b�� �\�� �^�h�\�]�h�l�j�b�\�Z�e�m���� �i�h�\�l�h�j�x�x�q�b��

�Z�[�h���\�•�a�m�Z�e�•�a�m�x�q�b �€�€�� �>�e�y�� �_�n�_�d�l�b�\�g�h�]�h�� �a�Z�i�Z�f�¶�y�l�h�\�m�\�Z�g�g�y�� �l�Z�� �m�l�j�b�f�Z�g�g�y�� �g�h�\�b�o��

�e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v���m���i�Z�f�¶�y�l�•�� �g�Z�m�d�h�\�p�•�� �j�_�d�h�f�_�g�^�m�x�l�v�� �a�Z�[�_�a�i�_�q�b�l�b�� �©�\�b�k�h�d�m��

�i�h�\�l�h�j�x�\�Z�g�•�k�l�v�� �k�e�•�\�� �i�j�h�l�y�]�h�f�� �i�_�j�r�b�o�� ������ �o�\�b�e�b�g�� �i�•�k�e�y�� �€�o�� �\�\�_�^�_�g�g�y�ª [104, 

�k�� 165]�����\�Z�j�•�x�\�Z�l�b �d�•�e�v�d�•�k�l�v���•���l�j�b�\�Z�e�•�k�l�v���\�b�d�h�g�Z�g�g�y���\�i�j�Z�\�b.  

�M�� �i�j�h�p�_�k�•�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�l�g�h�k�l�• �1�L-

�n�Z�o�•�\�p�•�\�� �n�m�g�d�p�•�€�� �^�h�\�]�h�l�j�b�\�Z�e�h�€�� �i�Z�f�¶�y�l�•�� �i�•�^�l�j�b�f�m�x�l�v�� �j�_�p�_�i�l�b�\�g�•�� �l�Z��

�j�_�i�j�h�^�m�d�l�b�\�g�•�� �e�_�d�k�b�q�g�•�� �g�Z�\�b�q�d�b���� �H�^�g�b�f�� �•�a�� �i�•�^�\�b�^�•�\�� �^�h�\�]�h�l�j�b�\�Z�e�h�€�� �i�Z�f�¶�y�l�•�� �}��

�_�i�•�a�h�^�b�q�g�Z�� �i�Z�f�¶�y�l�v���� �y�d�Z�� �\�b�f�Z�]�Z�}�� �d�h�g�l�_�d�k�l�g�h�€�� �a�Z�e�_�`�g�h�k�l�•���>���������� �k���� �������@. �L�Z�d�b�f��

�q�b�g�h�f���� �i�j�h�[�e�_�f�g�•�� �d�h�f�m�g�•�d�Z�l�b�\�g�•�� �k�b�l�m�Z�p�•�€�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h��

�Z�g�]�e�h�f�h�\�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\�� �\�b�d�h�g�m�x�l�v�� �n�m�g�d�p�•�x�� �d�h�g�l�_�d�k�l�m��

�h�\�h�e�h�^�•�g�g�y���Z�g�]�e�•�c�k�v�d�h�x���e�_�d�k�b�d�h�x���� 

�I�k�b�o�h�e�h�]�Z�f�b�� ���F���� �@�b�g�d�•�g���>���������� �k�� 49]���� �K���� �J�m�[�•�g�r�l�_�c�g��[107]) 

�\�k�l�Z�g�h�\�e�_�g�h���� �s�h�� �d�h�]�g�•�l�b�\�g�_�� �l�Z�� �f�g�_�f�•�q�g�_�� �h�k�f�b�k�e�_�g�g�y�� �e�_�d�k�b�q�g�h�€�� �•�g�n�h�j�f�Z�p�•�€��

�i�j�b�a�\�h�^�b�l�v�� �^�h�� �€�€�� �i�_�j�_�o�h�^�m�� �m�� �^�h�\�]�h�l�j�b�\�Z�e�m�� �i�Z�f�¶�y�l�v��[108]���� �G�Z�m�d�h�\�•�� �j�h�a�\�•�^�d�b��

�^�h�\�_�e�b���� �s�h�� �k�l�m�^�_�g�l�b�� �g�Z�[�Z�]�Z�l�h�� �r�\�b�^�r�_�� �a�Z�i�Z�f�¶�y�l�h�\�m�x�l�v�� �e�h�]�•�q�g�•���� �Z�k�h�p�•�Z�l�b�\�g�•����

�h�[�j�Z�a�g�•�� �a�\�¶�y�a�d�b �f�•�`�� �h�[�¶�}�d�l�Z�f�b���� �g�•�`�� �k�Z�f�•�� �h�[�¶�}�d�l�b���>���������� �k���� �������±164]���� �A�Z��

�^�h�i�h�f�h�]�h�x�� �Z�k�h�p�•�Z�p�•�c�� �\�� �f�h�a�d�m�� �Z�d�l�b�\�•�a�m�x�l�v�k�y�� �a�Z�n�•�d�k�h�\�Z�g�•�� �a�Z�� �k�e�h�\�Z�f�b�� �h�[�j�Z�a�b����

�y�d�•�� �\�b�d�e�b�d�Z�x�l�v�� �•�a�� �i�Z�f�¶�y�l�•�� �i�h�g�y�l�l�y���� �a�g�Z�q�_�g�g�y�� �l�Z�� �n�h�j�f�b�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v. 

�K�_�f�Z�g�l�b�q�g�h�� �[�e�b�a�v�d�•�� �k�e�h�\�Z�� ���i�h�g�y�l�l�y���� �a�[�_�j�•�]�Z�x�l�v�k�y�� �j�Z�a�h�f���� �L�Z�d�b�f�� �q�b�g�h�f����

�h�\�h�e�h�^�•�g�g�y�� �e�_�d�k�b�q�g�b�f�� �r�Z�j�h�f�� �Z�g�]�e�•�c�k�v�d�h�€�� �f�h�\�b�� �a�� �i�h�^�Z�e�v�r�h�x�� �k�b�k�l�_�f�Z�l�b�a�Z�p�•�}�x��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�d�b�� �\�•�^�[�m�\�Z�}�l�v�k�y���\�� �f�_�`�Z�o�� �h�d�j�_�f�b�o�� �e�_�d�k�b�q�g�b�o�� �f�•�d�j�h�k�b�k�l�_�f���± 

�k�_�f�Z�g�l�b�q�g�b�o���i�h�e�•�\��[110]�����<�•�^�i�h�\�•�^�g�h�����m�i�j�h�^�h�\�`���l�j�b�\�Z�e�h�]�h���\�b�\�q�_�g�g�y���Z�g�]�e�•�c�k�v�d�h�€��

�f�h�\�b�� �\�� �i�j�h�p�_�k�•�� �g�Z�]�j�h�f�Z�^�`�_�g�g�y�� �\�_�e�b�d�h�]�h�� �h�[�k�y�]�m���e�_�d�k�b�q�g�h�]�h�� �k�e�h�\�g�b�d�Z 

�\�b�j�h�[�e�y�}�l�v�k�y�� �k�\�h�}�j�•�^�g�_�� �l�Z�d���a�\�Z�g�_ �©�q�m�l�l�y�� �f�h�\�b�ª���� �G�h�\�Z�� �Z�g�]�e�h�f�h�\�g�Z�� �e�_�d�k�b�d�Z��

�r�\�b�^�d�h�� �^�h�e�m�q�Z�}�l�v�k�y�� �^�h�� �k�b�k�l�_�f�b�� �m�`�_�� �a�Z�k�\�h�}�g�h�€���� �G�Z�� �p�v�h�f�m�� �_�l�Z�i�•�� �a�Z�a�\�b�q�Z�c�� �g�_��

�^�h�\�h�^�b�l�v�k�y�� �a�Z�l�j�Z�q�Z�l�b�� �[�Z�]�Z�l�h�� �a�m�k�b�e�v�� �l�Z�� �q�Z�k�m�� �g�Z�� �a�Z�i�Z�f�¶�y�l�h�\�m�\�Z�g�g�y�� �k�l�m�^�_�g�l�Z�f�b��

�g�h�\�b�o���e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v���>�������k�����������@. 
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�K�b�k�l�_�f�Z�l�b�q�g�Z���j�h�[�h�l�Z���g�Z�^���f�h�\�g�h�x���a�^�h�]�Z�^�d�h�x�����g�Z���^�m�f�d�m���=�����J�h�]�h�\�h�€�� �k�i�j�b�y�}��

�j�h�a�r�b�j�_�g�g�x�� �i�h�l�_�g�p�•�c�g�h�]�h�� �k�e�h�\�g�b�d�Z�� �l�Z�� �i�h�]�e�b�[�e�_�g�g�x�� �j�h�a�m�f�•�g�g�y�� �f�h�\�b�� �y�d��

�k�m�k�i�•�e�v�g�h�]�h�� �y�\�b�s�Z���>�������� �k���� �����@���� �D�j�Z�s�h�f�m�� �a�Z�k�\�h�}�g�g�x�� �k�i�j�b�y�}�� �l�Z�d�h�`�� �g�Z�y�\�g�•�k�l�v�� �m��

�k�e�h�\�•���a�g�Z�c�h�f�h�]�h���d�h�j�_�g�y�����i�h�^�•�[�g�•�k�l�v���k�e�•�\���\���Z�g�]�e�•�c�k�v�d�•�c���l�Z���j�•�^�g�•�c���f�h�\�Z�o���a�Z���m�f�h�\�b��

�a�[�•�]�m���€�o�g�v�h�]�h���a�g�Z�q�_�g�g�y�����•�k�g�m�\�Z�g�g�y���\�•�^�i�h�\�•�^�g�h�]�h���i�h�g�y�l�l�y���\���j�•�^�g�•�c���f�h�\�•���>���������k���������±

80]. 

�A�Z�e�_�`�g�h�� �\�•�^�� �k�i�h�k�h�[�m�� �a�Z�i�Z�f�¶�y�l�h�\�m�\�Z�g�g�y���� �j�h�a�j�•�a�g�y�x�l�v�� �^�h�\�•�e�v�g�_�� �l�Z��

�f�b�f�h�\�•�e�v�g�_�� �a�Z�i�Z�f�¶�y�l�h�\�m�\�Z�g�g�y���� �>�h�\�•�e�v�g�_�� �a�Z�i�Z�f�¶�y�l�h�\�m�\�Z�g�g�y �o�Z�j�Z�d�l�_�j�b�a�m�}�l�v�k�y��

�i�h�k�l�Z�g�h�\�d�h�x�� �f�_�l�b�� �a�Z�i�Z�f�¶�y�l�Z�l�b�� �e�_�d�k�b�q�g�m�� �h�^�b�g�b�p�x���� �f�b�f�h�\�•�e�v�g�_��

�a�Z�i�Z�f�¶�y�l�h�\�m�\�Z�g�g�y���± �\�•�^�k�m�l�g�•�k�l�x�� �p�•�e�v�h�\�b�o�� �m�k�l�Z�g�h�\�h�d�� �g�Z�� �a�Z�i�Z�f�¶�y�l�h�\�m�\�Z�g�g�y��

�g�h�\�h�€�� �•�g�n�h�j�f�Z�p�•�€���>�������� �k���� �����@���� �>�h�f�•�g�m�\�Z�g�g�y�� �i�•�a�g�Z�\�Z�e�v�g�h�€�� �^�•�y�e�v�g�h�k�l�•�� �g�Z��

�i�h�q�Z�l�d�h�\�h�f�m�� �_�l�Z�i�•�� �h�\�h�e�h�^�•�g�g�y�� �e�_�d�k�b�q�g�b�f�� �f�Z�l�_�j�•�Z�e�h�f���� �Z�� �k�Z�f�_�� �m�k�\�•�^�h�f�e�_�g�g�y��

�n�h�j�f�b�� �e�_�d�k�b�q�g�h�€�� �h�^�b�g�b�p�•�� �a�Z�k�\�•�^�q�m�}���� �s�h���f�b�f�h�\�•�e�v�g�_�� �a�Z�i�Z�f�¶�y�l�h�\�m�\�Z�g�g�y�� �}��

�_�n�_�d�l�b�\�g�•�r�b�f���� �<���� �L�_�j�_�s�m�d�� �g�Z�]�h�e�h�r�m�}���� �s�h�� �f�b�f�h�\�•�e�v�g�_�� �a�Z�i�Z�f�¶�y�l�h�\�m�\�Z�g�g�y�� �}��

�_�n�_�d�l�b�\�g�b�f���� �d�h�e�b���a�Z�k�\�h�}�g�g�y�� �l�Z�� �\�•�^�l�\�h�j�_�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�]�h�� �e�_�d�k�b�q�g�h�]�h��

�f�Z�l�_�j�•�Z�e�m�� �\�•�^�[�m�\�Z�}�l�v�k�y�� �\�� �m�f�h�\�Z�o���� �f�Z�d�k�b�f�Z�e�v�g�h�� �g�Z�[�e�b�`�_�g�b�o�� �^�h�� �i�j�b�j�h�^�g�b�o��

�>�������� �k���� �����@. �H��̂g�Z�d�� �l�Z�f���� �^�_�� �j�•�\�_�g�v�� �d�e�Z�k�b�n�•�d�Z�p�•�€�� �k�l�Z�}�� �^�h�k�b�l�v�� �\�b�k�h�d�b�f����

�i�j�h�^�m�d�l�b�\�g�•�k�l�v�� �^�h�\�•�e�v�g�h�]�h�� �a�Z�i�Z�f�¶�y�l�h�\�m�\�Z�g�g�y�� �i�_�j�_�\�b�s�m�}�� �i�j�h�^�m�d�l�b�\�g�•�k�l�v��

�f�b�f�h�\�•�e�v�g�h�€���i�Z�f�¶�y�l�• �>�����������k�����������@.  

�M �i�j�h�p�_�k�•�� �h�\�h�e�h�^�•�g�g�y�� �e�_�d�k�b�q�g�h�x�� �d�h�f�i�_�l�_�g�l�g�•�k�l�x�� �k�l�m�^�_�g�l�b�� �f�h�`�m�l�v��

�\�b�d�h�j�b�k�l�h�\�m�\�Z�l�b���g�Z�k�l�m�i�g�•���k�l�j�Z�l�_�]�•�€���� 

�x �d�h�]�g�•�l�b�\�g�•�� ���k�Z�f�h�k�l�•�c�g�_�� �\�b�\�_�^�_�g�g�y�� �i�j�Z�\�b�e�� �k�i�h�e�m�q�m�\�Z�g�h�k�l�•���e�_�d�k�b�q�g�b�o��

�h�^�b�g�b�p�v�����Z�g�Z�e�•�a�� �•�� �k�b�k�l�_�f�Z�l�b�a�Z�p�•�y���\�b�\�q�_�g�h�]�h�� �e�_�d�k�b�q�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�� �r�e�y�o�h�f��

�c�h�]�h�� �a�Z�g�_�k�_�g�g�y�� �\�� �•�g�^�b�\�•�^�m�Z�e�v�g�•�� �k�e�h�\�g�b�d�b���� �k�d�e�Z�^�Z�g�g�y�� �k�_�f�Z�g�l�b�q�g�b�o�� �]�j�Z�n����

�•�g�l�_�e�_�d�l-�f�Z�i���� �m�a�Z�]�Z�e�v�g�_�g�g�y�� �\�� �k�o�_�f�Z�o���� �l�Z�[�e�b�p�y�o���� �•�e�x�k�l�j�Z�p�•�y�o�� �^�e�y��

�k�b�k�l�_�f�Z�l�b�a�Z�p�•�€���>�����������k�����������±157];  

�x �f�g�_�f�•�q�g�•�����i�j�b�c�h�f���i�¶�y�l�b���k�e�•�\�����e�h�]�•�q�g�b�o���a�\�¶�y�a�d�•�\�����d�Z�j�l�b���i�Z�f�y�l�•�����j�b�f�m�\�Z�g�g�y��

�f�m�a�b�d�b�����j�b�l�f�•�a�Z�p�•�€�����f�_�e�h�^�b�a�Z�p�•�€���m�y�\�b�����m�\�Z�]�b�����a�Z�]�h�e�h�\�g�h�]�h���k�e�h�\�Z�� �>�����������k���������@; 

�x �d�h�g�l�j�Z�k�l�b�\�g�b�c�� �Z�g�Z�e�•�a���� �a�•�k�l�Z�\�e�_�g�g�y�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v �Z�g�]�e�•�c�k�v�d�h�€��
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�f�h�\�b���•�a���j�•�^�g�h�x;  

�x �a�Z�i�Z�f�¶�y�l�h�\�m�\�Z�g�g�y���e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v�����i�h�\�l�h�j�_�g�g�y���e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v��

���m�k�g�_���Z�[�h���i�b�k�v�f�h�\�_�������j�_�q�_�g�v-�i�j�b�d�e�Z�^�•�\�����•�a���a�Z�f�•�g�h�x���q�b���i�•�^�k�l�Z�g�h�\�d�h�x���a�g�Z�q�b�f�b�o��

�k�e�•�\���j�_�q�_�g�g�y�����k�d�e�Z�^�Z�g�g�y���k�f�b�k�e�h�\�b�o���i�Z�j�����k�e�h�\�h�k�i�h�e�m�q�_�g�v�����j�_�q�_�g�v�����Z�g�Z�e�h�]�•�q�g�b�o��

�i�j�b�d�e�Z�^�m���� 

�x �]�j�m�i�m�\�Z�g�g�y���a�Z���l�_�f�Z�l�b�d�h�x�����Z�e�n�Z�\�•�l�h�f�����k�e�h�\�h�l�\�•�j�g�b�f�b���_�e�_�f�_�g�l�Z�f�b��[108, 

�k���������@.  

�H�a�[�j�h�}�g�g�y�� �k�l�j�Z�l�_�]�•�y�f�b�� �a�Z�i�Z�f�¶�y�l�h�\�m�\�Z�g�g�y���e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v 

�i�_�j�_�^�[�Z�q�Z�}���\�b�d�h�j�b�k�l�Z�g�g�y���g�Z�k�l�m�i�g�b�o���i�j�b�c�h�f�•�\ �>�����������k���������±57]:  

�x �i�h�\�l�h�j�_�g�g�y���e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v ���m�k�g�_�� �Z�[�h�� �i�b�k�v�f�h�\�_������ �j�_�q�_�g�v-

�i�j�b�d�e�Z�^�•�\�������•�a���a�Z�f�•�g�h�x���q�b���i�•�^�k�l�Z�g�h�\�d�h�x���a�g�Z�q�b�f�b�o���k�e�•�\���j�_�q�_�g�g�y�� 

�x �k�d�e�Z�^�Z�g�g�y�� �k�f�b�k�e�h�\�b�o�� �i�Z�j���� �k�e�h�\�h�k�i�h�e�m�q�_�g�v���� �j�_�q�_�g�v���� �Z�g�Z�e�h�]�•�q�g�b�o��

�i�j�b�d�e�Z�^�m�� 

�x �]�j�m�i�m�\�Z�g�g�y�� �a�Z�� �l�_�f�Z�l�b�d�h�x���� �Z�e�n�Z�\�•�l�h�f���� �k�e�h�\�h�l�\�•�j�g�b�f�b�� �_�e�_�f�_�g�l�Z�f�b����

�n�m�g�d�p�•�h�g�Z�e�v�g�h�x�����k�b�l�m�Z�l�b�\�g�h�x�����i�j�h�[�e�_�f�g�h�x���h�a�g�Z�d�Z�f�b�� 

�x �k�_�f�Z�g�l�b�q�g�Z���k�b�k�l�_�f�Z�l�b�a�Z�p�•�y�����a�Z�i�h�\�g�_�g�g�y���l�Z�[�e�b�p�v�����r�d�Z�e�����k�o�_�f���� 

�x �k�l�\�h�j�_�g�g�y�� �k�_�f�Z�g�l�b�q�g�b�o�� �d�Z�j�l���� �k�o�_�f���� �f�h�\�g�b�o�� �^�_�g�h�l�Z�g�l�g�b�o�� �d�Z�j�l���� �^�_�j�_�\�� 

�•�g�l�_�e�_�d�l-�f�Z�i�����•�e�x�k�l�j�Z�p�•�c�� 

�x �\�b�d�h�j�b�k�l�Z�g�g�y���^�\�h�f�h�\�g�b�o���d�Z�j�l�h�d�����k�i�b�k�d�•�\���f�h�\�g�b�o���h�^�b�g�b�p�v. 

�N�h�j�f�m�\�Z�g�g�y�� �m�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �g�Z�\�b�q�h�d�� �\�b�j�•�r�_�g�g�y�� �i�j�h�[�e�_�f��

�i�_�j�_�^�[�Z�q�Z�}�� �\�•�^�h�[�j�Z�`�_�g�g�y�� �a�^�Z�l�g�h�k�l�•�� �Z�g�Z�e�•�a�m�\�Z�l�b���� �d�h�j�_�e�x�\�Z�l�b���• �i�h�j�•�\�g�x�\�Z�l�b��

�•�g�n�h�j�f�Z�p�•�x���� �a�g�Z�o�h�^�b�l�b�� �\�•�^�g�h�k�b�g�b���c �\�a�Z�}�f�h�a�\�¶�y�a�d�b���f�•�`���j�•�a�g�b�f�b�� �h�[�¶�}�d�l�Z�f�b�� �l�Z��

�y�\�b�s�Z�f�b���� �I�j�h�p�_�k�� �n�h�j�f�m�\�Z�g�g�y�� �a�]�Z�^�Z�g�b�o�� �g�Z�\�b�q�h�d�� �f�h�`�_�� �[�m�l�b�� �j�_�a�m�e�v�l�Z�l�h�f��

�i�j�y�f�h�€���^�•�y�e�v�g�h�k�l�•�����\�•�a�m�Z�e�v�g�h�]�h���\�b�\�q�_�g�g�y���Z�[�h���k�e�h�\�_�k�g�h�]�h���h�i�b�k�m���i�j�_�^�f�_�l�•�\���� 

�G�Z�m�d�h�\�p�•���i�j�h�i�h�g�m�x�l�v�� �Z�j�k�_�g�Z�e�� �f�_�l�h�^�•�\�� �\�b�j�•�r�_�g�g�y�� �i�j�h�[�e�_�f���� �^�h�� �y�d�b�o��

�g�Z�e�_�`�Z�l�v [114]:  

�x �Z�[�k�l�j�Z�d�p�•�y�� ���\�b�j�•�r�_�g�g�y�� �i�j�h�[�e�_�f�b�� �\�� �f�h�^�_�e�•�� �k�b�k�l�_�f�b�� �i�_�j�_�^�� �€�€��

�a�Z�k�l�h�k�m�\�Z�g�g�y�f���^�h���j�_�Z�e�v�g�h�€���k�b�k�l�_�f�b��;  
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�x �Z�g�Z�e�h�]�•�y�����\�b�d�h�j�b�k�l�Z�g�g�y���j�•�r�_�g�g�y�����a�Z���^�h�i�h�f�h�]�h�x���y�d�h�]�h���f�h�`�g�Z���\�b�j�•�r�b�l�b��

�Z�g�Z�e�h�]�•�q�g�m���i�j�h�[�e�_�f�m��;  

�x �©�f�h�a�d�h�\�b�c�� �r�l�m�j�f�ª�� ���i�j�h�i�h�a�b�p�•�y�� �\�_�e�b�d�h�€�� �d�•�e�v�d�h�k�l�•�� �j�•�r�_�g�v�� �Z�[�h�� �•�^�_�c���� �€�o��

�h�[�¶�}�^�g�Z�g�g�y�� �•�� �j�h�a�\�b�l�h�d�� �^�h���l�b�o�� �i�•�j���� �i�h�d�b�� �g�_�� �[�m�^�_�� �a�g�Z�c�^�_�g�b�c�� �h�i�l�b�f�Z�e�v�g�b�c��

�k�i�h�k�•�[�� �\�b�j�•�r�_�g�g�y�� �i�j�h�[�e�_�f�b���� �g�Z�c�[�•�e�v�r�� �_�n�_�d�l�b�\�g�b�c�� �^�e�y�� �j�h�[�h�l�b�� �m�� �\�_�e�b�d�b�o �•��

�f�Z�e�b�o���]�j�m�i�Z�o��;  

�x �©�j�h�a�i�h�^�•�e�� �•�� �i�_�j�_�f�h�]�Z�ª�� ���j�m�c�g�m�\�Z�g�g�y�� �\�_�e�b�d�h�€�� �k�d�e�Z�^�g�h�€�� �i�j�h�[�e�_�f�b�� �•��

�i�h�Z�k�i�_�d�l�g�_���i�h�d�j�h�d�h�\�_���€�€���\�b�j�•�r�_�g�g�y��;  

�x �l�_�k�l�m�\�Z�g�g�y�� �]�•�i�h�l�_�a�� ���i�j�b�i�m�s�_�g�g�y�� �f�h�`�e�b�\�h�]�h �i�h�y�k�g�_�g�g�y�� �i�j�h�[�e�_�f�b�� �•��

�g�Z�f�Z�]�Z�g�g�y �^�h�\�_�k�l�b���Z�[�h���k�i�j�h�k�l�m�\�Z�l�b���i�j�b�i�m�s�_�g�g�y��;  

�x �Z�g�Z�e�•�a�� �a�Z�k�h�[�•�\�� ���\�b�[�•�j���a�Z�k�h�[�•�\�� �l�Z�� �^�•�c�� �^�e�y�� �i�h�d�j�h�d�h�\�h�]�h�� �g�Z�[�e�b�`�_�g�g�y�� �^�h��

�f�_�l�b���± �\�b�j�•�r�_�g�g�y���i�j�h�[�e�_�f�b��;  

�x �^�h�\�_�^�_�g�g�y�� ���k�i�j�h�[�Z�� �^�h�\�_�k�l�b���� �s�h�� �i�j�h�[�e�_�f�Z�� �g�_�� �f�h�`�_�� �[�m�l�b�� �\�b�j�•�r�_�g�Z���� �Z��

�l�h�q�d�Z�����\���y�d�•�c���^�h�d�Z�a���a�Z�a�g�Z�}���g�_�\�^�Z�q�•�����k�l�Z�}���\�•�^�i�j�Z�\�g�h�x���^�e�y���€�€���\�b�j�•�r�_�g�g�y��;  

�x �Z�g�Z�e�•�a���i�j�b�q�b�g�b���i�j�h�[�e�_�f�b;  

�x �©�k�i�j�h�[�Z�� �•�� �g�_�\�^�Z�q�Z�ª�� ���l�_�k�l�m�\�Z�g�g�y�� �f�h�`�e�b�\�b�o�� �j�•�r�_�g�v�� �^�h�� �i�h�d�b�� �g�_�� �[�m�^�_��

�a�g�Z�c�^�_�g�b�c���h�i�l�b�f�Z�e�v�g�b�c���\�Z�j�•�Z�g�l���� 

�D�h�]�g�•�l�b�\�g�•�� �g�Z�\�b�q�d�b�� �\�b�j�•�r�_�g�g�y�� �i�j�h�[�e�_�f, �\�•�^�i�h�\�•�^�g�h, �\�b�f�Z�]�Z�x�l�v��

�a�Z�k�l�h�k�m�\�Z�g�g�y���d�h�f�i�e�_�d�k�m���f�_�o�Z�g�•�a�f�•�\���i�Z�f�¶�y�l�•���•���d�h�g�p�_�g�l�j�Z�p�•�€�� 

�<�Z�]�h�f�b�f�b�� �g�Z�\�b�q�d�Z�f�b���� �s�h�� �^�h�a�\�h�e�y�x�l�v���d�h�g�p�_�g�l�j�m�\�Z�l�b �m�\�Z�]�m�� �m�� �i�j�h�p�_�k�• 

�\�b�d�h�g�Z�g�g�y�� �g�Z�\�q�Z�e�v�g�b�o�� �a�Z�\�^�Z�g�v���� �\�b�a�g�Z�q�_�g�h�� �g�Z�\�b�q�d�b �f�_�g�_�^�`�f�_�g�l�m���q�Z�k�m �l�Z 

�m�k�m�g�_�g�g�y�� �\�•�^�\�h�e�•�d�Z�x�q�b�o�� �q�b�g�g�b�d�•�\�����F�_�g�_�^�`�f�_�g�l�� �g�Z�\�q�Z�e�v�g�h�]�h�� �q�Z�k�m�� �h�a�g�Z�q�Z�}��

�\�k�l�Z�g�h�\�e�_�g�g�y�� �h�d�j�_�f�b�o���� �i�j�h�l�_�� �\�a�Z�}�f�h�i�h�\�¶�y�a�Z�g�b�o�� �p�•�e�_�c�� �^�e�y�� �i�_�\�g�b�o�� �\�•�^�j�•�a�d�•�\��

�g�Z�\�q�Z�e�v�g�h�]�h�� �q�Z�k�m���� �P�_�� �^�h�a�\�h�e�b�l�v�� �\�b�d�e�Z�^�Z�q�_�\�•�� �m�j�•�a�g�h�f�Z�g�•�l�g�b�l�b�� �i�j�h�p�_�k��

�g�Z�\�q�Z�g�g�y���� �Z�� �k�l�m�^�_�g�l�h�\�•���± �a�h�k�_�j�_�^�b�l�b�� �m�\�Z�]�m�� �g�Z�� �d�•�e�v�d�h�k�l�•�� �•�g�n�h�j�f�Z�p�•�€���� �s�h��

�h�i�j�Z�p�v�h�\�m�}�l�v�k�y���>�������� �k���� �����@. �F�_�g�_�^�`�f�_�g�l�� �g�Z�\�q�Z�e�v�g�h�]�h�� �q�Z�k�m�� �i�_�j�_�^�[�Z�q�Z�}��

�i�h�k�l�Z�g�h�\�d�m�� �a�Z�]�Z�e�v�g�h�€�� �f�_�l�b�� �•�� �k�b�k�l�_�f�b�� �p�•�e�_�c�� �g�Z�� �\�b�a�g�Z�q�_�g�b�c�� �i�_�j�•�h�^�� �q�Z�k�m�� �l�Z��

�i�h�k�l�m�i�h�\�_�� �j�h�a�r�b�j�_�g�g�y�� �[�Z�e�Z�g�k�m�� �f�•�`�� �q�Z�k�h�f�� �a�h�k�_�j�_�^�`�_�g�h�€�� �m�\�Z�]�b�� �•�� �d�•�e�v�d�•�k�l�x��
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�h�i�j�Z�p�v�h�\�Z�g�h�€���•�g�n�h�j�f�Z�p�•�€���� �M�� �p�v�h�f�m�� �d�h�g�l�_�d�k�l�•�� �j�_�d�h�f�_�g�^�m�}�l�v�k�y�� �i�h�d�j�h�d�h�\�h��

�a�[�•�e�v�r�m�\�Z�l�b�� �d�•�e�v�d�•�k�l�v�� �h�i�j�Z�p�v�h�\�Z�g�h�€�� �•�g�n�h�j�f�Z�p�•�€�� �a�Z�� �l�h�c�� �`�_�� �\�b�a�g�Z�q�_�g�b�c�� �i�_�j�•�h�^��

�q�Z�k�m���� �G�Z�i�j�b�d�e�Z�^���� �y�d�s�h�� �k�l�m�^�_�g�l�� �f�h�`�_�� �a�h�k�_�j�_�^�b�l�b�k�y�� �g�Z�� �q�b�l�Z�g�g�•�� �i�j�h�l�y�]�h�f�� ���� 

�o�\�b�e�b�g���[�_�a�� �i�_�j�_�j�b�\�Z�g�g�y�� �q�b���h�i�j�Z�p�x�\�Z�l�b�� �a�Z �l�Z�d�b�c �`�_�� �\�b�a�g�Z�q�_�g�b�c�� �i�_�j�•�h�^�� �q�Z�k�m��

�i�_�\�g�m�� �d�•�e�v�d�•�k�l�v�� �_�l�Z�e�h�g�g�b�o�� �a�j�Z�a�d�•�\�� �i�b�k�v�f�Z�����l�h���p�_�� �o�h�j�h�r�b�c�� �j�_�a�m�e�v�l�Z�l���� �H�^�g�Z�d��

�g�Z�k�l�m�i�g�h�]�h���j�Z�a�m �c�h�f�m�� �^�h�\�_�^�_�l�v�k�y�� �a�h�k�_�j�_�^�b�l�b�� �m�\�Z�]�m�� �g�Z�� �q�b�l�Z�g�g�•�� �i�j�h�l�y�]�h�f�� ������

�o�\�b�e�b�g�����Z���i�h�l�•�f �a�f�•�g�b�l�b���\�b�^���f�h�\�e�_�g�g�}�\�h�€���^�•�y�e�v�g�h�k�l�• �q�b���a�j�h�[�b�l�b �i�_�j�_�j�\�m�� 

�M�k�m�g�_�g�g�y�� �\�•�^�\�h�e�•�d�Z�x�q�b�o�� �q�b�g�g�b�d�•�\�� �^�h�a�\�h�e�y�}�� �k�l�m�^�_�g�l�Z�f�� �h�l�j�b�f�Z�l�b��

�d�h�g�l�j�h�e�v�� �g�Z�^�� �i�j�h�p�_�k�h�f�� �n�h�d�m�k�m�\�Z�g�g�y�� �m�\�Z�]�b���� �M�k�m�g�m�l�b�� �\�•�^�\�h�e�•�d�Z�x�q�•�� �q�b�g�g�b�d�b��

�^�h�i�h�f�h�`�_�� �a�Z�k�l�h�k�m�\�Z�g�g�y�� �i�j�b�c�h�f�m�� �k�l�\�h�j�_�g�g�y�� �^�h�^�Z�l�d�h�\�b�o�� �i�_�j�_�r�d�h�^���� �y�d�b�c��

�l�j�_�g�m�}�� �m�� �k�l�m�^�_�g�l�•�\�� �a�^�Z�l�g�•�k�l�v�� �©�\�b�\�h�^�b�l�b�� �a�� �]�j�b�ª�� �\�g�m�l�j�•�r�g�•�� �\�•�^�\�h�e�•�d�Z�x�q�•��

�q�b�g�g�b�d�b�� �l�Z�d�•���� �y�d�� �^�m�f�d�b���� �s�h�� �g�_�� �f�Z�x�l�v�� �\�•�^�g�h�r�_�g�g�y�� �^�h�� �g�Z�\�q�Z�e�v�g�h�]�h�� �a�Z�\�^�Z�g�g�y����

�A�]�Z�^�Z�g�b�c�� �i�j�b�c�h�f �d�j�Z�s�_�� �\�b�d�h�j�b�k�l�h�\�m�\�Z�l�b, �d�h�e�b�� �m�� �k�l�m�^�_�g�l�•�\�� �m�`�_�� �}�� �[�Z�a�h�\�•��

�g�Z�\�b�q�d�b���d�h�g�p�_�g�l�j�Z�p�•�€���m�\�Z�]�b���� 

�G�Z�m�d�h�\�p�•�� �i�•�^�d�j�_�k�e�x�x�l�v���� �s�h�� �n�h�j�f�m�\�Z�g�g�y�� �m�� �k�l�m�^�_�g�l�•�\�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•���m�k�d�e�Z�^�g�x�}�l�v�k�y���q�_�j�_�a�� 

�x �g�_�d�h�j�_�d�l�g�h�� �k�i�e�Z�g�h�\�Z�g�•�� �•�� �i�j�h�\�_�^�_�g�•�� �\�b�d�e�Z�^�Z�q�_�f�� �e�_�d�k�b�q�g�•�� �n�j�Z�]�f�_�g�l�b��

�i�j�Z�d�l�b�q�g�h�]�h���a�Z�g�y�l�l�y�� 

�x �g�_�]�Z�l�b�\�g�m�� �i�j�Z�d�l�b�d�m�� �i�_�j�_�g�h�k�m�� �\�b�d�e�Z�^�Z�q�_�f�� �d�h�f�i�h�g�_�g�l�Z�� �i�h�^�Z�q�•�� �g�h�\�h�]�h��

�e�_�d�k�b�q�g�h�]�h���f�Z�l�_�j�•�Z�e�m���g�Z���k�Z�f�h�k�l�•�c�g�m���j�h�[�h�l�m���>�����������k���������@;  

�x �g�_�^�h�k�l�Z�l�g�x�� �•�g�^�b�\�•�^�m�Z�e�•�a�Z�p�•�x�� �l�Z�� �^�b�n�_�j�_�g�p�•�Z�p�•�x�� �i�j�h�p�_�k�m�� �h�\�h�e�h�^�•�g�g�y��

�e�_�d�k�b�d�h�x�� �a�� �m�j�Z�o�m�\�Z�g�g�y�f�� �c�h�]�h�� �•�g�^�b�\�•�^�m�Z�e�v�g�h-�i�k�b�o�h�e�h�]�•�q�g�b�o�� �h�k�h�[�e�b�\�h�k�l�_�c����

�\�•�^�k�m�l�g�•�k�l�v���i�j�b�c�h�f�•�\���j�_�n�e�_�d�k�•�€ �>�����������k�����������@.  

�G�Z���h�k�g�h�\�•���a�^�•�c�k�g�_�g�h�]�h���Z�g�Z�e�•�a�m���f�h�`�_�f�h���a�j�h�[�b�l�b���g�Z�k�l�m�i�g�•���\�b�k�g�h�\�d�b���� 

�L�Z�d�b�f���q�b�g�h�f���� �_�n�_�d�l�b�\�g�•�k�l�v�� �i�j�h�p�_�k�m�� �n�h�j�f�m�\�Z�g�g�y�� �m�� �f�Z�c�[�m�l�g�•�o�� �1�L-

�n�Z�o�•�\�p�•�\�� �•�g�r�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �[�_�a�i�h�k�_�j�_�^�g�v�h�� �a�Z�e�_�`�b�l�v�� �\�•�^��

�k�m�i�j�h�\�•�^�g�h�]�h�� �j�h�a�\�b�l�d�m�� �m�� �k�l�m�^�_�g�l�•�\�� �\�•�^�i�h�\�•�^�g�b�o�� �d�h�]�g�•�l�b�\�g�b�o�� �g�Z�\�b�q�h�d����

�d�h�g�p�_�g�l�j�Z�p�•�€���� �f�_�g�_�^�`�f�_�g�l�m�� �q�Z�k�m���� �m�k�m�g�_�g�g�y�� �\�•�^�\�h�e�•�d�Z�x�q�b�o�� �q�b�g�g�b�d�•�\. 

�<�•�^�i�h�\�•�^�g�h, �i�j�h�p�_�k�� �j�h�a�\�b�l�d�m�� �i�_�j�_�e�•�q�_�g�b�o�� �d�h�]�g�•�l�b�\�g�b�o�� �g�Z�\�b�q�h�d��
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�[�_�a�i�h�k�_�j�_�^�g�v�h�� �a�Z�e�_�`�b�l�v�� �\�•�^�� �h�k�h�[�e�b�\�h�k�l�_�c�� �n�m�g�d�p�•�h�g�m�\�Z�g�g�y�� �h�k�g�h�\�g�b�o�� �\�b�^�•�\��

�i�Z�f�¶�y�l�•�� �k�m�[�¶�}�d�l�•�\�� �g�Z�\�q�Z�g�g�y���� �k�_�g�k�h�j�g�h�€���� �d�h�j�h�l�d�h�l�j�b�\�Z�e�h�€�� ���j�h�[�h�q�h�€���� �l�Z��

�^�h�\�]�h�l�j�b�\�Z�e�h�€���� �A�Z�k�l�h�k�m�\�Z�g�g�y�� �j�y�^�m�� �f�_�l�h�^�•�\�� �•�� �i�j�b�c�h�f�•�\���� �a�h�d�j�_�f�Z�� �f�_�l�h�^�m��

�©�e�Z�g�p�x�]�h�\�b�o���Z�k�h�p�•�Z�p�•�c�ª�����^�h�a�\�h�e�b�l�v���i�_�j�_�\�_�k�l�b���i�j�_�^�k�l�Z�\�e�_�g�•���e�_�d�k�b�q�g�•���h�^�b�g�b�p�•��

�a���Z�j�k�_�g�Z�e�m���d�h�j�h�l�d�h�l�j�b�\�Z�e�h�€���i�Z�f�¶�y�l�•���\���Z�j�k�_�g�Z�e���^�h�\�]�h�l�j�b�\�Z�e�h�€���� 

�J�h�a�\�b�l�d�h�\�•�� �\�b�s�_�g�Z�a�\�Z�g�b�o�� �d�h�]�g�•�l�b�\�g�b�o�� �g�Z�\�b�q�h�d�� �k�i�j�b�y�}�� �i�Z�j�Z�e�_�e�v�g�b�c��

�j�h�a�\�b�l�h�d�� �g�Z�\�b�q�h�d�� �\�b�j�•�r�_�g�g�y�� �i�j�h�[�e�_�f���� �A�Z�k�l�h�k�m�\�Z�g�g�y�� �f�_�l�h�^�•�\�� �\�b�j�•�r�_�g�g�y��

�i�j�h�[�e�_�f���i�j�h�n�_�k�•�c�g�h�]�h���o�Z�j�Z�d�l�_�j�m���•�a���k�n�_�j�b���i�j�h�n�_�k�•�c�g�h�€���^�•�y�e�v�g�h�k�l�•���1�L-�n�Z�o�•�\�p�•�\��

�\�� �f�_�`�Z�o�� �^�h�f�•�g�m�\�Z�e�v�g�b�o���k�b�l�m�Z�p�•�c���i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h �k�i�•�e�d�m�\�Z�g�g�y �m��

�i�j�h�p�_�k�•�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€ �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•���� �Z�� �k�Z�f�_�� 

�Z�[�k�l�j�Z�d�p�•�€���� �Z�g�Z�e�h�]�•�€���� �f�h�a�d�h�\�h�]�h���r�l�m�j�f�m���� �©�j�h�a�i�h�^�•�e�m�� �•�� �i�_�j�_�f�h�]�b�ª���� �l�_�k�l�m�\�Z�g�g�y��

�]�•�i�h�l�_�a, �Z�g�Z�e�•�a�m �a�Z�k�h�[�•�\���� �^�h�\�_�^�_�g�g�y���� �Z�g�Z�e�•�a�m�� �i�j�b�q�b�g�b�� �i�j�h�[�e�_�f�b���� �©�k�i�j�h�[�b�� �•��

�g�_�\�^�Z�q�•�ª�� �^�h�a�\�h�e�b�l�v�� �i�_�j�_�l�\�h�j�b�l�b�� �a�]�Z�^�Z�g�b�c�� �i�j�h�p�_�k�� �g�Z�� �[�•�e�v�r���f�h�l�b�\�m�\�Z�e�v�g�b�c �•��

�i�j�b�\�Z�[�e�b�\�b�c���^�e�y���k�l�m�^�_�g�l�•�\�����Z���\�•�^�l�Z�d���± �_�n�_�d�l�b�\�g�b�c. 

�H�d�j�•�f���i�k�b�o�h�e�•�g�]�\�•�k�l�b�q�g�b�o�� �Z�k�i�_�d�l�•�\���� �\�� �h�k�g�h�\�•�� �l�_�h�j�_�l�b�q�g�b�o�� �i�_�j�_�^�m�f�h�\��

�n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �a�g�Z�o�h�^�y�l�v�k�y��

�\�•�^�i�h�\�•�^�g�•�� �f�_�l�h�^�h�e�h�]�•�q�g�•�� �i�•�^�o�h�^�b���� �a�Z�]�Z�e�v�g�h�^�b�^�Z�d�l�b�q�g�•�� �l�Z�� �f�_�l�h�^�b�q�g�• 

�i�j�b�g�p�b�i�b�����Z�g�Z�e�•�a�m���y�d�b�o���i�j�b�k�\�y�q�_�g�h���g�Z�k�l�m�i�g�b�c���i�•�^�j�h�a�^�•�e���^�b�k�_�j�l�Z�p�•�€�� 

 

 

�����������I�•�^�o�h�^�b���•���i�j�b�g�p�b�i�b���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•���m���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m�� 

�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•�� 

 

�I�j�h�_�d�l�m�\�Z�g�g�y�����h�[�‰�j�m�g�l�m�\�Z�g�g�y���•���j�h�a�j�h�[�e�_�g�g�y���g�h�\�•�l�g�•�o���f�_�l�h�^�b�d���m���p�Z�j�b�g�•��

�g�Z�\�q�Z�g�g�y�� �]�_�j�f�Z�g�k�v�d�b�o �f�h�\ �f�Z�}�� �‰�j�m�g�l�m�\�Z�l�b�k�y���g�Z�� �h�k�g�h�\�•�� �n�m�g�^�Z�f�_�g�l�Z�e�v�g�h�€��

�g�Z�m�d�h�\�h�€�� �d�h�g�p�_�i�p�•�€���� �y�d�Z�� �•�g�l�_�]�j�m�}�� �k�m�q�Z�k�g�•�� �f�_�l�h�^�h�e�h�]�•�q�g�•�� �i�•�^�o�h�^�b���� �_�n�_�d�l�b�\�g�•��

�^�b�^�Z�d�l�b�q�g�•���•���f�_�l�h�^�b�q�g�•���i�j�b�g�p�b�i�b.  
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�<�b�a�g�Z�q�Z�x�q�b�� �l�_�h�j�_�l�b�d�h-�f�_�l�h�^�h�e�h�]�•�q�g�_�� �i�•�^�‰�j�m�g�l�y�� �^�h�k�e�•�^�`�_�g�g�y���� �i�_�j�r�� �a�Z��

�\�k�_, �a�\�_�j�l�Z�}�f�h�k�y�� �^�h�� �f�_�l�h�^�h�e�h�]�•�q�g�b�o�� �i�•�^�o�h�^�•�\���� �s�h�� �a�Z�[�_�a�i�_�q�m�x�l�v�� �h�\�h�e�h�^�•�g�g�y��

�Z�g�]�e�h�f�h�\�g�h�x�� �e�_�d�k�b�q�g�h�x�� �d�h�f�i�_�l�_�g�l�g�•�k�l�x�� �•�� �Z�g�]�e�h�f�h�\�g�h�x�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�x��

�d�h�f�i�_�l�_�g�l�g�•�k�l�x�� �\�� �i�b�k�v�f�•�� �m�� �d�h�g�l�_�d�k�l�•�� �h�\�h�e�h�^�•�g�g�y�� �Z�g�]�e�•�c�k�v�d�h�x�� �f�h�\�h�x�� �^�e�y��

�k�i�_�p�•�Z�e�v�g�b�o���p�•�e�_�c�����m���g�Z�r�h�f�m���\�b�i�Z�^�d�m���± �^�e�y���i�h�l�j�_�[���i�j�h�n�_�k�•�€���1�L-�n�Z�o�•�\�p�•�\�� 

�I�h�g�y�l�l�y���©�i�•�^�o�•�^���^�h���g�Z�\�q�Z�g�g�y �f�h�\�b�ª���\�`�b�\�Z�}�l�v�k�y���g�Z���h�a�g�Z�q�_�g�g�y:  

�x �d�e�x�q�h�\�b�o���i�h�e�h�`�_�g�v �s�h�^�h �i�j�b�j�h�^�b���f�h�\�b���c �k�i�h�k�h�[�•�\���h�\�h�e�h�^�•�g�g�y���f�h�\�h�x 

[117]; 

�x �d�h�f�i�h�g�_�g�l�Z �k�b�k�l�_�f�b�� �g�Z�\�q�Z�g�g�y���f�h�\�b�� �s�h���\�b�d�h�g�m�}�� �n�m�g�d�p�•�€�� �a�Z�]�Z�e�v�g�h�€��

�f�_�l�h�^�h�e�h�]�•�q�g�h�€�� �h�k�g�h�\�b�� �g�Z�\�q�Z�g�g�y �f�h�\�b, �\�l�•�e�x�} �d�e�x�q�h�\�•���i�h�]�e�y�^�b���g�Z�m�d�h�\�p�•�\���g�Z��

�i�j�_�^�f�_�l�� �g�Z�\�q�Z�g�g�y���� �Z�� �k�Z�f�_���± �f�h�\�m �c �f�h�`�e�b�\�h�k�l�• �h�\�h�e�h�^�•�g�g�y���p�b�f�� �i�j�_�^�f�_�l�h�f��

���f�h�\�h�x�� �m���i�j�h�p�_�k�•���g�Z�\�q�Z�g�g�y���>�����������k���������@; 

�x �a�Z�]�Z�e�v�g�h�€ �\�b�o�•�^�g�h�€ �d�h�g�p�_�i�l�m�Z�e�v�g�h�€ �i�h�a�b�p�•�€���� �s�h���^�h�a�\�h�e�y�} �^�h�k�e�•�^�g�b�d�m 

�Z�g�Z�e�•�a�m�\�Z�l�b �[�•�e�v�r�•�k�l�v���k�\�h�€�o���•�g�r�b�o���d�h�g�p�_�i�l�m�Z�e�v�g�b�o���i�h�e�h�`�_�g�v��[119]; 

�x  �k�\�•�l�h�]�e�y�^�g�h�€ �d�Z�l�_�]�h�j�•�€, �s�h �\�•�^�h�[�j�Z�`�Z�} �k�h�p�•�Z�e�v�g�m �m�k�l�Z�g�h�\�d�m �k�m�[�¶�}�d�l�•�\��

�g�Z�\�q�Z�g�g�y���f�h�\�b���y�d���g�h�k�•�€�\���k�m�k�i�•�e�v�g�h�€���k�\�•�^�h�f�h�k�l�• �>�������k���������@;  

�x �]�e�h�[�Z�e�v�g�h�€ �k�b�k�l�_�f�g�h�€ �h�j�]�Z�g�•�a�Z�p�•�€���c �k�Z�f�h�h�j�]�Z�g�•�a�Z�p�•�€ �h�k�\�•�l�g�v�h�]�h���i�j�h�p�_�k�m����

�s�h �\�d�e�x�q�Z�}���c�h�]�h���d�h�f�i�h�g�_�g�l�b�����a�h�d�j�_�f�Z���c �k�m�[�¶�}�d�l�•�\���g�Z�\�q�Z�e�v�g�h�]�h���i�j�h�p�_�k�m�����Z���k�Z�f�_��

�± �k�l�m�^�_�g�l�•�\ �• �\�b�d�e�Z�^�Z�q�Z �>�������k���������@. 

�:�g�Z�e�•�a�� �^�h�k�e�•�^�`�_�g�v�� �h�k�h�[�e�b�\�h�k�l�_�c�� �a�Z�k�l�h�k�m�\�Z�g�g�y�� �i�•�^�o�h�^�•�\�� �^�h�� �g�Z�\�q�Z�g�g�y��

�•�g�h�a�_�f�g�b�o���f�h�\���l�Z���•�g�h�a�_�f�g�b�o���f�h�\���^�e�y���k�i�_�p�•�Z�e�v�g�b�o���p�•�e�_�c [5; 11, �k��������-90; 25; 30; 

123�±125] �^�h�a�\�h�e�y�} �k�l�\�_�j�^�`�m�\�Z�l�b���� �s�h�� �i�j�h�p�_�k���n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�v�f�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-

�n�Z�o�•�\�p�•�\�� �‰�j�m�g�l�m�}�l�v�k�y�� �g�Z�� �k�b�g�l�_�a�•�� �d�h�f�i�_�l�_�g�l�g�•�k�g�h�]�h���� �d�h�f�m�g�•�d�Z�l�b�\�g�h-

�d�h�]�g�•�l�b�\�g�h�]�h���� �d�h�f�m�g�•�d�Z�l�b�\�g�h-�^�•�y�e�v�g�•�k�g�h�]�h���� �k�h�p�•�h�d�h�]�g�•�l�b�\�g�h�]�h���� �h�k�h�[�b�k�l�•�k�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h���l�Z���•�g�l�_�]�j�h�\�Z�g�h�]�h���i�•�^�o�h�^�•�\���� 

�D�h�f�i�_�l�_�g�l�g�•�k�g�b�c�� �i�•�^�o�•�^�� �f�Z�}�� �g�Z�� �f�_�l�•�� �n�h�j�f�m�\�Z�g�g�y�� �m�� �f�Z�c�[�m�l�g�•�o�� �n�Z�o�•�\�p�•�\��

�d�h�f�i�e�_�d�k�m���\�•�^�i�h�\�•�^�g�b�o���d�h�f�i�_�l�_�g�l�g�h�k�l�_�c���m���i�j�h�p�_�k�•���€�o���i�j�h�n�_�k�•�c�g�h�€���i�•�^�]�h�l�h�\�d�b��

�m���A�<�H���� �D�h�f�i�_�l�_�g�l�g�h�k�l�•�� �y�d�� �d�h�f�i�e�_�d�k�b���a�g�Z�g�v���� �m�f�•�g�v�� �•�� �k�l�Z�\�e�_�g�v�� �j�_�Z�e�•�a�m�x�l�v�k�y�� �m��
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�^�h�k�\�•�^�•�� �^�•�y�e�v�g�h�k�l�•���� �g�Z�[�m�\�Z�x�l�v�k�y�� �\�� �i�j�h�p�_�k�• �g�Z�\�q�Z�g�g�y�� �•�� �^�h�a�\�h�e�y�x�l�v�� �e�x�^�b�g�•��

�j�h�a�m�f�•�l�b���c �h�p�•�g�x�\�Z�l�b�� �i�j�h�[�e�_�f�b���� �o�Z�j�Z�d�l�_�j�g�•�� �^�e�y�� �k�n�_�j�� �^�•�y�e�v�g�h�k�l�•�� �m�� �j�•�a�g�b�o��

�d�h�g�l�_�d�k�l�Z�o��[27�����k��������].  

�A�Z�� �\�b�a�g�Z�q�_�g�g�y�f�� �m�q�Z�k�g�b�d�•�\�� �i�j�h�_�d�l�m��DeSeCo���� �d�h�f�m�g�•�d�Z�l�b�\�g�Z��

�d�h�f�i�_�l�_�g�l�g�•�k�l�v�� �g�Z�e�_�`�b�l�v�� �^�h�� �h�k�g�h�\�g�b�o�� �d�e�x�q�h�\�b�o�� �d�h�f�i�_�l�_�g�l�g�h�k�l�_�c��[122]. �<��

�k�\�h�x�� �q�_�j�]�m�����Z�g�]�e�h�f�h�\�g�Z�� �e�_�d�k�b�q�g�Z�� �d�h�f�i�_�l�_�g�l�g�•�k�l�v���\�� �i�j�h�n�_�k�•�c�g�h-

�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• �f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���l�Z�d�h�`���g�Z�e�_�`�b�l�v��

�^�h���d�e�x�q�h�\�b�o���d�h�f�i�_�l�_�g�l�g�h�k�l�_�c���p�b�o���n�Z�o�•�\�p�•�\�� 

�D�h�f�i�_�l�_�g�l�g�•�k�g�b�c�� �i�•�^�o�•�^�� �\�b�h�d�j�_�f�e�x�}�� �\�� �k�d�e�Z�^�•�� �Z�g�]�e�h�f�h�\�g�h�€��

�d�h�f�m�g�•�d�Z�l�b�\�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �f�h�\�e�_�g�g�}�\�•�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•, 

�e�•�g�]�\�h�k�h�p�•�h�d�m�e�v�l�m�j�g�m�� �d�h�f�i�_�l�_�g�l�g�•�k�l�v���� �f�h�\�g�•�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �l�Z�� �g�Z�\�q�Z�e�v�g�h-

�k�l�j�Z�l�_�]�•�q�g�m�� �d�h�f�i�_�l�_�g�l�g�•�k�l�v���>������ �k�� 15]���� �<�� �g�Z�r�h�f�m�� �^�h�k�e�•�^�`�_�g�g�•�� �f�h�\�g�Z��

�d�h�f�i�_�l�_�g�l�g�•�k�l�v �i�_�j�_�^�[�Z�q�Z�}�� �h�\�h�e�h�^�•�g�g�y�� �k�l�m�^�_�g�l�Z�f�b�� �e�_�d�k�b�q�g�b�f�� �f�Z�l�_�j�•�Z�e�h�f����

�i�j�Z�\�b�e�Z�f�b���n�m�g�d�p�•�h�g�m�\�Z�g�g�y���e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v���a���f�_�l�h�x���c�h�]�h���\�b�d�h�j�b�k�l�Z�g�g�y���\��

�i�b�k�_�f�g�h�f�m�� �f�h�\�e�_�g�g�•���>�������� �k�� 39]���� �f�h�\�e�_�g�g�}�\�Z�� �d�h�f�i�_�l�_�g�l�g�•�k�l�v �i�_�j�_�^�[�Z�q�Z�}��

�h�\�h�e�h�^�•�g�g�y�� �m�f�•�g�g�y�f�b�� �a�^�•�c�k�g�x�\�Z�l�b �f�h�\�e�_�g�g�}�\�m�� �^�•�x���� �j�_�Z�e�•�a�m�\�Z�l�b��

�d�h�f�m�g�•�d�Z�l�b�\�g�b�c�� �g�Z�f�•�j���m �i�b�k�v�f�•���� �J�•�\�_�g�v�� �Z�g�]�e�h�f�h�\�g�h�€�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•���i�_�j�_�[�m�\�Z�}���\ �a�Z�e�_�`�g�h�k�l�•���\�•�^���g�Z�\�q�Z�e�v�g�b�o���a�g�Z�g�v�����g�Z�\�b�q�h�d���•���\�f�•�g�v��

�l�Z�� �\�b�d�h�j�b�k�l�Z�g�g�y�� �_�n�_�d�l�b�\�g�b�o�� �k�l�j�Z�l�_�]�•�c �>�������� �k���� �����@���� �I�_�j�_�^�� �\�b�d�e�Z�^�Z�q�_�f�� �i�h�k�l�Z�}��

�a�Z�\�^�Z�g�g�y�� �q�•�l�d�h�]�h�� �h�d�j�_�k�e�_�g�g�y�� �h�[�k�y�]�m�� �a�g�Z�g�v���� �g�Z�\�b�q�h�d�� �•�� �\�f�•�g�v���� �y�d�•��

�o�Z�j�Z�d�l�_�j�b�a�m�x�l�v���\�•�^�i�h�\�•�^�g�b�c���j�•�\�_�g�v���k�n�h�j�f�h�\�Z�g�h�k�l�•���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•����

�\���i�b�k�v�f�•�����]�j�Z�f�h�l�g�h�€���i�h�[�m�^�h�\�b���g�Z�\�q�Z�e�v�g�h�]�h���i�j�h�p�_�k�m�� 

�D�h�f�m�g�•�d�Z�l�b�\�g�h-�d�h�]�g�•�l�b�\�g�b�c�� �i�•�^�o�•�^�� �^�h�� �n�h�j�f�m�\�Z�g�g�y�� �m�� �f�Z�c�[�m�l�g�•�o�� �1�L-

�n�Z�o�•�\�p�•�\���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•���\���i�j�h�n�_�k�•�c�g�h-�h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�v�f�•���i�_�j�_�^�[�Z�q�Z�}���m�k�\�•�^�h�f�e�_�g�g�y���c���j�h�a�m�f�•�g�g�y���k�l�m�^�_�g�l�Z�f�b���e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v��

�•�g�h�a�_�f�g�h�€�� �f�h�\�b���� �n�h�j�f�m�\�Z�g�g�y�� �a�^�Z�l�g�h�k�l�•�� �i�h�y�k�g�x�\�Z�l�b�� �^�h�[�•�j�� �•�� �\�`�b�\�Z�g�g�y�� �p�b�o��

�h�^�b�g�b�p�v�� �m�� �i�j�h�p�_�k�•�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y����

�m�k�\�•�^�h�f�e�_�g�g�y�� �k�l�m�^�_�g�l�Z�f�b�� �\�e�Z�k�g�h�]�h�� �i�j�h�]�j�_�k�m���� �h�p�•�g�x�\�Z�g�g�y�� �_�n�_�d�l�b�\�g�h�k�l�•��
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�g�Z�\�q�Z�e�v�g�h�€���^�•�y�e�v�g�h�k�l�•�����k�Z�f�h�h�p�•�g�x�\�Z�g�g�y���j�•�\�g�y���k�n�h�j�f�h�\�Z�g�h�k�l�•���d�h�f�i�_�l�_�g�l�g�h�k�l�•����

�s�h���n�h�j�f�m�}�l�v�k�y��[123]. 

�M �d�h�g�l�_�d�k�l�• �j�_�Z�e�•�a�Z�p�•�€ �d�h�f�m�g�•�d�Z�l�b�\�g�h-�^�•�y�e�v�g�•�k�g�h�]�h �i�•�^�o�h�^�m �n�h�j�f�m�\�Z�g�g�y��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h-�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�v�f�•��

�1�L-�n�Z�o�•�\�p�•�\�� �\�•�^�[�m�\�Z�}�l�v�k�y�� �r�e�y�o�h�f�� �a�Z�e�m�q�_�g�g�y�� �k�l�m�^�_�g�l�•�\�� �^�h�� �Z�d�l�b�\�g�h�€��

�Z�g�]�e�h�f�h�\�g�h�€�� �f�h�\�e�_�g�g�}�\�h�€�� �^�•�y�e�v�g�h�k�l�•���� �g�Z�]�h�e�h�r�m�}�� �g�Z�� �^�•�y�e�v�g�•�k�g�h�f�m�� �o�Z�j�Z�d�l�_�j�•��

�p�v�h�]�h�� �i�j�h�p�_�k�m�� �c�� �i�_�j�_�^�[�Z�q�Z�}�� �h�j�]�Z�g�•�q�g�_�� �i�h�}�^�g�Z�g�g�y�� �i�j�Z�\�b�e�� �h�i�_�j�m�\�Z�g�g�y��

�Z�g�]�e�h�f�h�\�g�b�f�b�� �e�_�d�k�b�q�g�b�f�b�� �h�^�b�g�b�p�y�f�b���� �]�j�Z�f�Z�l�b�q�g�b�f�b�� �k�l�j�m�d�l�m�j�Z�f�b����

�f�h�\�e�_�g�g�}�\�b�f�b�� �f�h�^�_�e�y�f�b�� �h�^�g�h�q�Z�k�g�h�� �a�� �h�i�Z�g�m�\�Z�g�g�y�f�� �€�o�� �d�h�f�m�g�•�d�Z�l�b�\�g�h-

�f�h�\�e�_�g�g�}�\�h�x�� �n�m�g�d�p�•�}�x��[124] �m�� �k�b�l�m�Z�p�•�y�o�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h��

�i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y. �M�k�i�•�r�g�•�k�l�v �a�Z�k�l�h�k�m�\�Z�g�g�y �a�]�Z�^�Z�g�h�]�h �i�•�^�o�h�^�m �a�Z�e�_�`�b�l�v 

�\�•� ̂�g�b�a�d�b �q�b�g�g�b�d�•�\�� �Z �k�Z�f�_ [11]:  

�x �i�k�b�o�h�e�h�]�•�q�g�b�o ���i�Z�f�¶�y�l�v�� �d�h�g�p�_�g�l�j�Z�p�•�y �m�\�Z�]�b�� �k�n�h�j�f�h�\�Z�g�•�k�l�v 

�d�h�]�g�•�l�b�\�g�b�o �g�Z�\�b�q�h�d��;  

�x �i�k�b�o�h�e�•�g�]�\�•�k�l�b�q�g�b�o ���a�f�•�s�_�g�g�y �m�\�Z�]�b �a �]�j�Z�n�•�q�g�h-�h�j�n�h�]�j�Z�n�•�q�g�h�€ �n�h�j�f�b 

�e�_�d�k�b�q�g�b�o �h�^�b�g�b�p�v �g�Z �k�f�b�k�e�h�\�b�c �[�•�d �\�b�k�e�h�\�e�x�\�Z�g�g�y�� �e�h�]�•�d�Z �\�b�k�e�h�\�e�x�\�Z�g�g�y�� 

�\�•�^�[�•�j �a �^�h�\�]�h�l�j�b�\�Z�e�h�€ �i�Z�f�¶�y�l�• �f�h�\�g�b�o �a�Z�k�h�[�•�\�� �o�Z�j�Z�d�l�_�j�g�b�o �^�e�y �i�j�h�n�_�k�•�c�g�h 

�h�j�•�}�g�l�h�\�Z�g�h�]�h �i�b�k�v�f�Z �1�L-�n�Z�o�•�\�p�•�\�� �m �l�h�f�m �q�b�k�e�• �l�_�j�f�•�g�•�\�� �a�^�•�c�k�g�_�g�g�y 

�l�j�Z�g�k�n�h�j�f�Z�p�•�c �g�Z �j�•�\�g�• �h�d�j�_�f�b�o �k�l�j�m�d�l�m�j �l�Z �p�•�e�h�]�h �l�_�d�k�l�m��;  

�x �e�•�g�]�\�•�k�l�b�q�g�b�o ���\�•�^�[�•�j �e�_�d�k�b�q�g�b�o �h�^�b�g�b�p�v�� �k�b�g�l�Z�d�k�b�q�g�b�o �a�Z�k�h�[�•�\�� 

�]�j�Z�f�Z�l�b�q�g�_ �h�n�h�j�f�e�_�g�g�y �\�b�k�e�h�\�e�x�\�Z�g�g�y�� �^�h�l�j�b�f�Z�g�g�y �k�l�b�e�•�k�l�b�q�g�b�o 

�h�k�h�[�e�b�\�h�k�l�_�c �`�Z�g�j�m�� �\�b�k�h�d�b�c �k�l�m�i�•�g�v �Z�\�l�h�f�Z�l�b�a�h�\�Z�g�h�k�l�• �f�h�\�e�_�g�g�}�\�b�o 

�g�Z�\�b�q�h�d �i�b�k�v�f�Z��;  

�x �k�h�p�•�h�e�•�g�]�\�•�k�l�b�q�g�b�o ���d�m�e�v�l�m�j�g�h �h�[�m�f�h�\�e�_�g�Z �j�•�a�g�b�p�y �m �d�h�f�i�h�a�b�p�•�€ 

�i�b�k�_�f�g�b�o �^�b�k�d�m�j�k�•�\ �j�•�a�g�b�o �\�b�^�•�\ �• �`�Z�g�j�•�\ �i�j�h�n�_�k�•�c�g�h �h�j�•�}�g�l�h�\�Z�g�h�]�h �i�b�k�v�f�Z�� 

�i�j�Z�\�b�e�Z�o �h�n�h�j�f�e�_�g�g�y �i�b�k�_�f�g�h�]�h �l�_�d�k�l�m��.  

�K�h�p�•�h�d�h�]�g�•�l�b�\�g�b�c�� �i�•�^�o�•�^���^�h�� �n�h�j�f�m�\�Z�g�g�y�� �m�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h-�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�v�f�•��

�f�Z�}�� �[�_�a�i�h�k�_�j�_�^�g�•�c�� �\�a�Z�}�f�h�a�\�¶�y�a�h�d�� �a�� �d�h�f�m�g�•�d�Z�l�b�\�g�h-�d�h�]�g�•�l�b�\�g�b�f�� �i�•�^�o�h�^�h�f�� �^�h��
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�p�v�h�]�h�� �i�j�h�p�_�k�m�����K�h�p�•�h�d�h�]�g�•�l�b�\�g�b�c�� �i�•�^�o�•�^�� �Z�d�p�_�g�l�m�}�� �g�Z�� �k�h�p�•�Z�e�v�g�b�o�� �•��

�d�h�]�g�•�l�b�\�g�b�o�� �q�b�g�g�b�d�Z�o���� �a�Z�^�•�y�g�b�o�� �m�� �g�Z�\�q�Z�g�g�•�� �•�g�h�a�_�f�g�b�o�� �f�h�\���� �g�Z�� �•�g�l�_�]�j�Z�p�•�€��

�k�h�p�•�Z�e�v�g�h�€���c�� �_�f�h�p�•�c�g�h�€���k�n�_�j�� �g�Z�\�q�Z�g�g�y�� �a�� �d�h�]�g�•�l�b�\�g�h�x���� �\�j�Z�o�h�\�m�x�q�b���[�•�h�e�h�]�•�q�g�•��

�k�o�b�e�v�g�h�k�l�•�� �e�x�^�k�v�d�h�]�h�� �j�h�a�m�f�m�� �^�h�� �g�Z�\�q�Z�g�g�y�� �•�g�h�a�_�f�g�b�o�� �f�h�\�� �\�•�^�i�h�\�•�^�g�h���^�h 

�k�h�p�•�Z�e�v�g�h�]�h �d�h�g�l�_�d�k�l�m �€�o���\�`�b�\�Z�g�g�y�����k�n�h�j�f�h�\�Z�g�•�k�l�v���d�h�]�g�•�l�b�\�g�b�o���g�Z�\�b�q�h�d [28, 

�k���� ����]���� �<�j�Z�o�h�\�m�x�q�b�� �a�Z�k�Z�^�b�� �k�h�p�•�h�d�h�]�g�•�l�b�\�g�h�]�h�� �i�•�^�o�h�^�m�� �^�h���n�h�j�f�m�\�Z�g�g�y��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�v�f�•��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �g�_�h�[�o�•�^�g�h�� �\�b�a�g�Z�q�Z�l�b�� �j�•�\�_�g�v�� �k�d�e�Z�^�g�h�k�l�•�� �d�h�`�g�h�]�h��

�a�Z�\�^�Z�g�g�y�� �l�Z�d�b�f�� �q�b�g�h�f���� �s�h�[�� �\�•�g�� �[�m�\�� �k�l�b�f�m�e�x�x�q�b�f�� �^�e�y�� �k�l�m�^�_�g�l�•�\�� �a�� �j�•�a�g�b�f�b��

�j�•�\�g�y�f�b�� �k�n�h�j�f�h�\�Z�g�h�k�l�•�� �p�•�}�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�����D�j�•�a�v �i�j�b�a�f�m�� �\�a�Z�}�f�h�^�•�€��

�h�k�h�[�b�k�l�•�k�g�b�o�� �f�_�g�l�Z�e�v�g�b�o�� �f�h�^�_�e�_�c�� �k�l�m�^�_�g�l�•�\���� �g�Z�� �y�d�b�o�� �‰�j�m�g�l�m�}�l�v�k�y�� �i�j�h�p�_�k��

�n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�v�f�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �a�]�•�^�g�h���•�a�� �k�h�p�•�h�d�h�]�g�•�l�b�\�g�b�f��

�i�•�^�o�h�^�h�f�����m���p�v�h�f�m���i�j�h�p�_�k�•���Z�d�l�m�Z�e�•�a�m�}�l�v�k�y���h�k�h�[�b�k�l�•�k�g�h���h�j�•�}�g�l�h�\�Z�g�b�c���i�•�^�o�•�^��  

�H�k�h�[�b�k�l�•�k�g�h���h�j�•�}�g�l�h�\�Z�g�b�c�� �i�•�^�o�•�^�� �i�_�j�_�^�[�Z�q�Z�}�� �i�j�h�y�\�� �m�� �i�j�h�p�_�k�•��

�n�h�j�f�m�\�Z�g�g�y �m���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•���\��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�v�f�•���k�m�[�¶�}�d�l�g�h�k�l�•�� �m�� �n�h�j�f�•�� �h�k�f�b�k�e�_�g�g�y��

�k�l�m�^�_�g�l�h�f�� �k�m�l�g�h�k�l�•�� �\�e�Z�k�g�h�]�h�� �©�Y�ª���� �K�l�m�^�_�g�l�� �j�h�a�\�b�\�Z�}�� �\�b�[�•�j�d�h�\�•�k�l�v�� �s�h�^�h��

�i�•�a�g�Z�g�g�y�� �k�\�•�l�m�� �c�� �k�i�h�k�h�[�•�\�� �a�Z�k�\�h�}�g�g�y�� �g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�����_�f�h�p�•�c�g�h-

�h�k�h�[�b�k�l�•�k�g�_���k�l�Z�\�e�_�g�g�y���^�h���h�[�¶�}�d�l�•�\���i�•�a�g�Z�g�g�y�����k�Z�f�h�j�_�Z�e�•�a�Z�p�•�x�����i�j�h�y�\���l�\�h�j�q�h�k�l�•����

�k�\�h�[�h�^�b�����•�g�^�b�\�•�^�m�Z�e�v�g�h�k�l�•�����k�Z�f�h�k�l�•�c�g�h�k�l�•�����\�b�l�j�b�\�Z�e�h�k�l�•���m���k�d�e�Z�^�g�b�o���k�b�l�m�Z�p�•�y�o����

�l�Z�� �j�_�n�e�_�d�k�•�x��[125]���� �<�� �L�_�j�_�s�m�d�� �i�•�^�l�j�b�f�m�}�� �\�b�k�e�h�\�e�_�g�_�� �l�\�_�j�^�`�_�g�g�y����

�a�Z�a�g�Z�q�Z�x�q�b�����s�h�� �h�\�h�e�h�^�•�g�g�y�� �Z�g�]�e�h�f�h�\�g�b�f�b�� �e�_�d�k�b�q�g�b�f�b�� �a�g�Z�g�g�y�f�b�� �l�Z��

�g�Z�\�b�q�d�Z�f�b�� �j�_�Z�e�•�a�m�}�l�v�k�y�� �\�� �i�j�h�p�_�k�•�� �a�^�•�c�k�g�_�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �f�h�\�e�_�g�g�}�\�h�€��

�^�•�y�e�v�g�h�k�l�•�� �•�� �\�•�^�d�j�b�\�Z�}�� �f�h�`�e�b�\�•�k�l�v�� �^�h�� �i�j�h�y�\�m�� �k�l�m�^�_�g�l�h�f�� �k�m�[�¶�}�d�l�g�h�k�l�•��[16���� �k����

61]���� �M�� �d�h�g�l�_�d�k�l�•�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\��

�i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�v�f�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���k�m�[�¶�}�d�l�g�•�k�l�v���i�h�e�y�]�Z�}��

�m���� �\�•�^�[�h�j�•�� �g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m���� �y�d�b�c�� �\�•�^�i�h�\�•�^�Z�}�� �i�•�a�g�Z�\�Z�e�v�g�b�f���i�h�l�j�_�[�Z�f�� �l�Z��

�•�g�l�_�j�_�k�Z�f�� �k�l�m�^�_�g�l�•�\���� �j�h�a�\�b�l�d�m�� �d�j�b�l�b�q�g�h�]�h�� �l�Z�� �l�\�h�j�q�h�]�h�� �h�k�f�b�k�e�_�g�g�y�� �g�h�\�h�]�h��
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�e�_�d�k�b�q�g�h�]�h���f�Z�l�_�j�•�Z�e�m�����Z�d�l�m�Z�e�v�g�h�]�h���^�e�y���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �k�Z�f�h�k�l�•�c�g�h�f�m�� �j�h�a�r�b�j�_�g�g�x�� �e�_�d�k�b�q�g�h�]�h�� �a�Z�i�Z�k�m����

�i�j�h�d�e�Z�^�Z�g�g�•���•�g�^�b�\�•�^�m�Z�e�v�g�h�€���l�j�Z�}�d�l�h�j�•�€���\���i�j�h�p�_�k�•���i�•�a�g�Z�g�g�y���� 

�H�k�h�[�b�k�l�•�k�g�h���h�j�•�}�g�l�h�\�Z�g�_���g�Z�\�q�Z�g�g�y���Z�g�]�e�•�c�k�v�d�h�€���f�h�\�b���^�e�y���1�L-�k�n�_�j�b�����\���l�h�f�m��

�q�b�k�e�•���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�€���e�_�d�k�b�d�b�����h�a�g�Z�q�Z�}���j�h�a�\�b�l�h�d���h�k�h�[�b�k�l�h�k�l�•���\���p�•�e�h�f�m����

�y�d�� �€�€�� �g�_�d�h�]�g�•�l�b�\�g�b�o�� �Z�k�i�_�d�l�•�\�� ���_�f�h�p�•�c�g�b�o�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d���� �\�h�e�•�� �l�h�s�h������ �l�Z�d�� �•��

�•�g�l�_�e�_�d�l�m�Z�e�v�g�b�o�� ���d�h�]�g�•�l�b�\�g�b�o������ �y�d�•�� �i�j�h�y�\�e�y�x�l�v�k�y���� �\�� �i�_�j�r�m�� �q�_�j�]�m���� �\�� �f�h�\�•�� �•��

�^�h�k�e�•�^�`�m�x�l�v�k�y���q�_�j�_�a���f�h�\�m��[4�����k��������].  

�<�Z�`�e�b�\�h�x�� �m�f�h�\�h�x�� �a�Z�[�_�a�i�_�q�_�g�g�y�� �d�h�f�i�e�_�d�k�g�h�k�l�•�� �n�h�j�f�m�\�Z�g�g�y�� �m��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�v�f�•���} �j�_�Z�e�•�a�Z�p�•�y���•�g�l�_�]�j�h�\�Z�g�h�]�h���i�•�^�o�h�^�m���^�h���p�v�h�]�h���i�j�h�p�_�k�m�����<��

�h�k�g�h�\�•���p�v�h�]�h���i�•�^�o�h�^�m���e�_�`�b�l�v���i�h�g�y�l�l�y���•�g�l�_�]�j�Z�p�•�€���� 

�1�g�l�_�]�j�Z�p�•�}�x�� �g�Z�m�d�h�\�p�•�� �\�\�Z�`�Z�x�l�v�� �i�j�h�p�_�k���i�j�b�k�l�h�k�m�\�Z�g�g�y���c �h�[�¶�}�^�g�Z�g�g�y��

�j�h�a�j�•�a�g�_�g�b�o�� �_�e�_�f�_�g�l�•�\�� �\�� �}�^�b�g�_�� �p�•�e�_���a�Z �m�f�h�\�b �€�o�� �p�•�e�v�h�\�h�€�� �l�Z�� �n�m�g�d�p�•�h�g�Z�e�v�g�h�€��

�h�^�g�h�l�b�i�g�h�k�l�•�� �\�a�Z�}�f�h�i�j�h�g�b�d�g�_�g�g�y���� �m�s�•�e�v�g�_�g�g�y���� �m�g�•�n�•�d�Z�p�•�€�� �a�g�Z�g�v���� �g�Z�\�b�q�h�d����

�m�f�•�g�v�����a�^�Z�l�g�h�k�l�_�c�����s�h���\�b�y�\�e�y�}�l�v�k�y���q�_�j�_�a���}�^�g�•�k�l�v���•�a���i�j�h�p�_�k�h�f���^�b�n�_�j�_�g�p�•�Z�p�•�€���l�Z��

�k�b�k�l�_�f�Z�l�b�a�Z�p�•�€�� �c�� �h�[�¶�}�d�l�b�\�g�h�� �^�_�l�_�j�f�•�g�m�}�l�v�k�y�� �\�a�Z�}�f�h�i�j�h�g�b�d�g�_�g�g�y�f�� �j�•�a�g�b�o��

�\�b�^�•�\���• �d�h�f�i�h�g�_�g�l�•�\���^�•�y�e�v�g�h�k�l�•���e�x�^�_�c [126; 127].  

�1�g�l�_�]�j�h�\�Z�g�b�c�� �i�•�^�o�•�^���^�h���n�h�j�f�m�\�Z�g�g�y�� �m�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�v�f�•��

�i�_�j�_�^�[�Z�q�Z�}���•�g�l�_�]�j�Z�p�•�x�� �j�•�a�g�b�o�� �k�d�e�Z�^�h�\�b�o�� �p�v�h�]�h�� �i�j�h�p�_�k�m���� �i�h�q�b�g�Z�x�q�b�� �\�•�^��

�k�l�j�m�d�l�m�j�b�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �c�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�v�f�•�� �1�L-�n�Z�o�•�\�p�•�\���� �_�l�Z�i�•�\��

�n�h�j�f�m�\�Z�g�g�y�� �d�h�`�g�h�€�� �•�a�� �g�Z�a�\�Z�g�b�o�� �d�h�f�i�_�l�_�g�l�g�h�k�l�_�c���� �a�f�•�k�l�m�� �€�o�� �n�h�j�f�m�\�Z�g�g�y����

�\�•�^�i�h�\�•�^�g�b�o�� �f�_�l�h�^�•�\�� �l�Z�� �a�Z�k�h�[�•�\�� �g�Z�\�q�Z�g�g�y���� �H�l�`�_���� �f�h�`�_�f�h�� �k�i�j�Z�\�_�^�e�b�\�h��

�k�l�\�_�j�^�`�m�\�Z�l�b���� �s�h�� �i�j�h�p�_�k�� �n�h�j�f�m�\�Z�g�g�y�� �m�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�v�f�•�� �g�h�k�b�l�v��

�•�g�l�_�]�j�h�\�Z�g�b�c���o�Z�j�Z�d�l�_�j�� 
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�M�� �i�j�h�p�_�k�•�� �g�Z�\�q�Z�g�g�y�� �i�b�k�v�f�m�� �•�g�l�_�]�j�h�\�Z�g�b�c�� �i�•�^�o�•�^�� �j�_�Z�e�•�a�m�}�l�v�k�y�� �q�_�j�_�a��

�i�h�[�m�^�h�\�m�� �a�f�•�k�l�m�� �a�Z�� �l�_�f�Z�l�b�q�g�b�f�� �i�j�b�g�p�b�i�h�f�� �q�_�j�_�a�� �`�Z�g�j�b�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\�� �g�Z�� �h�k�g�h�\�•�� �Z�\�l�_�g�l�b�q�g�b�o��

�l�_�d�k�l�•�\���� �M�� �p�v�h�f�m�� �`�� �d�h�g�l�_�d�k�l�•�� �Z�d�l�m�Z�e�v�g�h�x�� �\�\�Z�`�Z�}�f�h�� �•�g�l�_�]�j�Z�p�•�x��

�i�j�h�p�_�k�m�Z�e�v�g�h�]�h���•���i�j�h�^�m�d�l�b�\�g�h�]�h���Z�k�i�_�d�l�•�\���i�b�k�v�f�Z��[128].  

�I�h�e�h�`�_�g�g�y���•�g�l�_�]�j�h�\�Z�g�h�]�h �i�•�^�o�h�^�m�����Z���k�Z�f�_���f�•�`�^�b�k�p�b�i�e�•�g�Z�j�g�b�c���k�b�g�l�_�a���l�Z��

�•�g�l�_�]�j�Z�p�•�y���� �a�Z�k�\�•�^�q�m�x�l�v���� �s�h�� �p�_�c�� �i�•�^�o�•�^�� �}�� �g�Z�c�[�•�e�v�r�� �j�_�e�_�\�Z�g�l�g�b�f�� �m�� �i�j�Z�d�l�b�p�•��

�\�b�d�e�Z�^�Z�g�g�y�� �•�g�h�a�_�f�g�b�o�� �f�h�\�� �k�l�m�^�_�g�l�Z�f�� �g�_�n�•�e�h�e�h�]�•�q�g�b�o�� �k�i�_�p�•�Z�e�v�g�h�k�l�_�c����

�k�l�m�^�_�g�l�b�� �i�h�\�b�g�g�•�� �h�i�Z�g�m�\�Z�l�b�� �•�g�h�a�_�f�g�•�� �f�h�\�b���� �h�^�g�h�q�Z�k�g�h�� �j�h�a�r�b�j�x�x�q�b 

�i�j�h�n�_�k�•�c�g�b�c���l�_�a�Z�m�j�m�k �>���������k���������@. 

�A�� �h�]�e�y�^�m�� �g�Z�� �h�j�]�Z�g�•�a�Z�p�•�c�g�h-�f�_�l�h�^�b�q�g�• �h�k�h�[�e�b�\�h�k�l�•�� �n�h�j�f�m�\�Z�g�g�y��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\, �\�Z�`�e�b�\�b�f�b �i�j�b�g�p�b�i�Z�f �b 

�n�h�j�f�m�\�Z�g�g�y���a�]�Z�^�Z�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �}: �Z�d�l�b�\�g�•�k�l�v, �f�•�p�g�•�k�l�v, �h�i�h�j�Z �g�Z��

�e�_�d�k�b�q�g�•���i�j�Z�\�b�e�Z�����\�Z�j�•�Z�l�b�\�g�•�k�l�v.  

�I�j�b�g�p�b�i�� �Z�d�l�b�\�g�h�k�l�•���m �i�j�h�p�_�k�•�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���i�_�j�_�^�[�Z�q�Z�}�� �Z�d�l�b�\�•�a�Z�p�•�x�� �d�h�]�g�•�l�b�\�g�b�o�� �f�_�o�Z�g�•�a�f�•�\��

�k�l�m�^�_�g�l�•�\���� �a�h�d�j�_�f�Z�� �Z�d�l�b�\�•�a�Z�p�•�x �€�o�g�v�h�€�� �d�h�j�h�l�d�h�l�j�b�\�Z�e�h�€�� �l�Z�� �^�h�\�]�h�l�j�b�\�Z�e�h�€��

�i�Z�f�¶�y�l�•�����d�h�g�p�_�g�l�j�Z�p�•�€�� �m�\�Z�]�b���� �m�k�m�g�_�g�g�y�� �\�•�^�\�h�e�•�d�Z�x�q�b�o�� �q�b�g�g�b�d�•�\�����Z�� �l�Z�d�h�`��

�n�h�j�f�m�\�Z�g�g�y���m���k�l�m�^�_�g�l�•�\���y�d���k�m�[�¶�}�d�l�•�\ �g�Z�\�q�Z�g�g�y�����s�h���a�g�Z�o�h�^�y�l�v�k�y���\���p�_�g�l�j�•���p�v�h�]�h��

�i�j�h�p�_�k�m�� �a�^�Z�l�g�h�k�l�•�� �\�b�d�h�j�b�k�l�h�\�m�\�Z�l�b�� �a�Z�k�\�h�}�g�b�c�� �Z�g�]�e�h�f�h�\�g�b�c�� �e�_�d�k�b�q�g�b�c��

�f�Z�l�_�j�•�Z�e���m���i�j�h�p�_�k�•���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�v�f�Z.  

�I�j�b�g�p�b�i�� �f�•�p�g�h�k�l�•�� �i�_�j�_�^�[�Z�q�Z�}�� �Z�d�l�b�\�•�a�Z�p�•�x�� �d�h�j�h�l�d�h�l�j�b�\�Z�e�h�€�� �l�Z��

�^�h�\�]�h�l�j�b�\�Z�e�h�€�� �i�Z�f�¶�y�l�•���k�l�m�^�_�g�l�•�\�� �c�� �\�k�l�Z�g�h�\�e�_�g�g�y�� �a�\�¶�y�a�d�•�\�� �j�•�a�g�h�f�Z�g�•�l�g�h�]�h��

�o�Z�j�Z�d�l�_�j�m���>���������� �k���� �����@ �m�� �i�j�h�p�_�k�•�� �i�j�_�a�_�g�l�Z�p�•�€�� �c�� �h�i�j�Z�p�x�\�Z�g�g�y�� �k�l�m�^�_�g�l�Z�f�b��

�g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�����N�h�j�f�Z�� �i�j�_�a�_�g�l�Z�p�•�€�� �e�_�d�k�b�q�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m �f�Z�} 

�o�Z�j�Z�d�l�_�j�b�a�m�\�Z�l�b�k�y�� �k�l�j�m�d�l�m�j�h�\�Z�g�•�k�l�x�� �l�Z�� �k�b�k�l�_�f�Z�l�b�a�h�\�Z�g�•�k�l�x �c �i�_�j�_�^�[�Z�q�Z�} 

�a�Z�k�l�h�k�m�\�Z�g�g�y�� �g�Z�k�l�m�i�g�b�o�� �i�j�b�c�h�f�•�\���� �h�[�¶�}�^�g�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�b�o���e�_�d�k�b�q�g�b�o��
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�h�^�b�g�b�p�v �m�� �e�_�d�k�b�d�h-�k�_�f�Z�g�l�b�q�g�•�� �]�j�m�i�b, �h�[�¶�}�^�g�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�b�o���e�_�d�k�b�q�g�b�o��

�h�^�b�g�b�p�v���m���l�_�f�Z�l�b�q�g�•���]�j�m�i�b�� �^�h�[�•�j���k�e�h�\�h�k�i�h�e�m�q�_�g�v�����•�^�•�h�f�����k�b�g�h�g�•�f�•�q�g�b�o �j�y��̂•�\ 

�q�b �Z�g�l�h�g�•�f�•�q�g�b�o �i�Z�j�� �^�h�� �d�h�g�d�j�_�l�g�b�o �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v���� �\�b�d�h�j�b�k�l�Z�g�g�y�� �k�o�_�f����

�l�Z�[�e�b�p�v���� �k�_�f�Z�g�l�b�q�g�b�o�� �d�Z�j�l�� �^�e�y�� �i�j�_�^�k�l�Z�\�e�_�g�g�y�� �q�b�� �a�Z�d�j�•�i�e�_�g�g�y�� �Z�g�]�e�h�f�h�\�g�b�o��

�e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v��[130].  

�M���d�h�g�l�_�d�k�l�•���^�h�k�e�•�^�`�_�g�g�y���i�j�b�g�p�b�i���f�•�p�g�h�k�l�•���[�_�a�i�h�k�_�j�_�^�g�v�h���i�h�\�¶�y�a�Z�g�b�c���a��

�i�j�b�g�p�b�i�h�f �h�i�h�j�b�� �g�Z�� �e�_�d�k�b�q�g�•�� �i�j�Z�\�b�e�Z���•�� �l�Z�d�h�`�� �i�_�j�_�^�[�Z�q�Z�}�� �\�b�d�h�j�b�k�l�Z�g�g�y��

�a�]�Z�^�Z�g�b�o�� �\�b�s�_�� �i�j�b�c�h�f�•�\���m�� �i�j�h�p�_�k�•�� �i�j�_�a�_�g�l�Z�p�•�€�� �c�� �h�i�j�Z�p�x�\�Z�g�g�y�� �e�_�d�k�b�q�g�h�]�h��

�f�Z�l�_�j�•�Z�e�m [131; 132].  

�1���� �A�Z�^�h�j�h�`�g�Z���� �G���� �G�•�d�h�e�Z�}�g�d�h�� �\�\�Z�`�Z�x�l�v���� �s�h�� �h�\�h�e�h�^�•�g�g�y�� �e�_�d�k�b�q�g�b�f�b��

�g�Z�\�b�q�d�Z�f�b���± �y�d�� �j�_�p�_�i�l�b�\�g�b�f���� �l�Z�d�� �•�� �j�_�i�j�h�^�m�d�l�b�\�g�b�f�b���± �i�h�\�b�g�g�h���g�h�k�b�l�b��

�Z�g�Z�e�•�l�b�q�g�b�c�� �o�Z�j�Z�d�l�_�j �>�������� �k���� ������; �������� �k���� �����@���� �K�l�m�^�_�g�l�b�� �f�h�`�m�l�v�� �\�b�a�g�Z�q�b�l�b��

�a�g�Z�q�_�g�g�y���g�_�a�g�Z�c�h�f�h�€���e�_�d�k�b�q�g�h�€���h�^�b�g�b�p�•���a�Z���€�€���k�e�h�\�h�l�\�h�j�q�b�f�b���d�h�f�i�h�g�_�g�l�Z�f�b���c��

�d�h�g�l�_�d�k�l�g�b�f�� �h�l�h�q�_�g�g�y�f���>���������� �k�� 29]���� �<�^�m�f�e�b�\�_�� �k�l�Z�\�e�_�g�g�y�� �^�h�� �k�e�•�\�� �a�Z�[�_�a�i�_�q�m�}��

�Z�d�l�b�\�g�_���a�Z�k�\�h�}�g�g�y���l�Z���\�`�b�\�Z�g�g�y���k�e�•�\�����y�d�•���f�Z�x�l�v���l�h�l�h�`�g�_���a�g�Z�q�_�g�g�y�����>�e�y���l�Z�d�b�o��

�k�e�•�\�� �}�� �o�Z�j�Z�d�l�_�j�g�b�f�� �\�a�Z�}�f�g�_�� �\�b�l�•�k�g�_�g�g�y�� �a�� �Z�d�l�b�\�g�h�]�h �k�e�h�\�g�b�d�Z�� �k�l�m�^�_�g�l�Z����

�A�g�Z�g�g�y�� �k�i�h�e�m�q�m�\�Z�g�h�k�l�•�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v�� �a�f�_�g�r�m�x�l�v�� �d�•�e�v�d�•�k�l�v�� �i�h�f�b�e�h�d�� �m��

�i�b�k�_�f�g�h�f�m�� �Z�[�h�� �m�k�g�h�f�m�� �f�h�\�e�_�g�g�•���� �A�g�Z�g�g�y�� �l�b�i�•�\�� �\�b�k�e�h�\�e�x�\�Z�g�g�y�� ���n�h�j�f�Z�e�v�g�•����

�g�_�n�h�j�f�Z�e�v�g�•������ �f�Z�j�d�h�\�Z�g�h�k�l�•�� �j�_�}�k�l�j�m�� �^�h�i�h�f�Z�]�Z�x�l�v�� �\�b�a�g�Z�q�b�l�b�� �^�h�p�•�e�v�g�•�k�l�v��

�\�`�b�\�Z�g�g�y���d�h�g�d�j�_�l�g�h�€���e�_�d�k�b�q�g�h�€���h�^�b�g�b�p�•���\���i�_�\�g�h�f�m���l�b�i�•���\�b�k�e�h�\�e�x�\�Z�g�g�y��[134, 

�k���������±72]. 

�I�j�b�g�p�b�i�� �\�Z�j�•�Z�l�b�\�g�h�k�l�•�� �i�_�j�_�^�[�Z�q�Z�}�� �k�Z�f�h�k�l�•�c�g�b�c�� �k�\�•�^�h�f�b�c�� �\�b�[�•�j��

�k�l�m�^�_�g�l�h�f�� �a�f�•�k�l�m�� �i�b�k�_�f�g�h�]�h�� �\�b�k�e�h�\�e�x�\�Z�g�g�y���� �^�h�[�•�j�� �\�•�^�i�h�\�•�^�g�b�o�� �e�_�d�k�b�q�g�b�o��

�h�^�b�g�b�p�v���� �m�� �l���� �q���� �c�� �l�_�j�f�•�g�•�\���� �]�j�Z�f�Z�l�b�q�g�b�o�� �k�l�j�m�d�l�m�j�� �c�� �a�Z�k�h�[�•�\�� �\�b�j�Z�a�g�h�k�l�•�� �\��

�f�_�`�Z�o�� �i�_�\�g�h�€�� �k�b�l�m�Z�p�•�€�� �i�b�k�_�f�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-

�n�Z�o�•�\�p�•�\�����\�•�^�i�h�\�•�^�g�h���^�h���d�h�f�m�g�•�d�Z�l�b�\�g�h�€���f�_�l�b���•���\�b�f�h�]���`�Z�g�j�m�� 

�K�i�_�p�b�n�•�q�g�b�f�b �^�e�y�� �d�h�g�l�_�d�k�l�m�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���f�_�l�h�^�b�q�g�b�f�b �i�j�b�g�p�b�i�Z�f �b �\�b�k�l�m�i�Z�x�l�v �i�j�b�g�p�b�i�b��
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�_�n�_�d�l�b�\�g�h�]�h�� �i�b�k�v�f�Z�� �l�Z�� �i�j�b�g�p�b�i �a�Z�g�m�j�_�g�g�y�� �m�� �d�h�f�m�g�•�d�Z�l�b�\�g�•�� �k�b�l�m�Z�p�•�€��

�i�j �h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y��  

�G�Z�m�d�h�\�p�y�f�b�� �\�b�a�g�Z�q�_�g�h�� ������ �i�j�b�g�p�b�i�•�\�� �_�n�_�d�l�b�\�g�h�]�h�� �i�b�k�v�f�Z���� �g�Z�� �y�d�•��

�^�h�p�•�e�v�g�h�� �h�j�•�}�g�l�m�\�Z�l�b�k�y�� �m�� �i�j�h�p�_�k�•�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•���� �s�h �^�h�f�•�g�m�x�l�v�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•���1�L-�n�Z�o�•�\�p�•�\�����Z���k�Z�f�_ [135]: 

�x �i�j�b�g�p�b�i�� ������ �k�l�\�h�j�_�g�g�y�� �i�h�\�g�b�o�� �i�h�k�e�•�^�h�\�g�b�o�� �j�_�q�_�g�v���� �s�h�� �\�•�^�i�h�\�•�^�Z�x�l�v��

�d�h�f�m�g�•�d�Z�l�b�\�g�•�c���f�_�l�•���l�Z���k�b�l�m�Z�p�•�€���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y�� 

�x �i�j�b�g�p�b�i���������g�Z�i�b�k�Z�g�g�y���m�a�]�h�^�`�_�g�b�o���Z�[�a�Z�p�•�\ �i�b�k�_�f�g�h�]�h���\�b�k�e�h�\�e�x�\�Z�g�g�y��

���i�j�b�� �p�v�h�f�m�� �h�^�b�g���Z�[�a�Z�p���}�� �h�^�b�g�b�p�_�x�� �^�m�f�d�b���� �c�� �m�g�b�d�g�_�g�g�y�� �j�_�q�_�g�v���� �y�d�•�� �g�_��

�i�h�\�¶�y�a�Z�g�•���a���h�k�g�h�\�g�h�x���^�m�f�d�h�x���Z�[�a�Z�p�m;  

�x �i�j�b�g�p�b�i�� ������ �\�b�d�h�j�b�k�l�Z�g�g�y�� �d�h�j�h�l�d�b�o �i�j�h�k�l�b�o �j�_�q�_�g�v���� �s�h�� �i�h�e�_�]�r�m�}��

�q�b�l�Z�q�_�\�•���j�h�a�m�f�•�g�g�y���i�b�k�_�f�g�h�]�h���i�h�\�•�^�h�f�e�_�g�g�y; 

�x �i�j�b�g�p�b�i�� �������\�`�b�\�Z�g�g�y�� �d�h�g�d�j�_�l�g�b�o�� �•�� �k�i�_�p�b�n�•�q�g�b�o�� �\�b�k�e�h�\�e�x�\�Z�g�v����

�l�h�q�g�b�o���l�_�j�f�•�g�•�\���•���n�Z�d�l�b�q�g�h�€���•�g�n�h�j�f�Z�p�•�€�����m�g�b�d�g�_�g�g�y���g�_�h�^�g�h�a�g�Z�q�g�h�k�l�_�c;  

�x �i�j�b�g�p�b�i�� �������m�g�b�d�g�_�g�g�y�� �\�`�b�\�Z�g�g�y �a�Z�c�\�b�o�� �k�e�•�\ �•�� �\�b�j�Z�a�•�\���� �y�d�•�� �g�_��

�i�_�j�_�^�Z�x�l�v���\�Z�`�e�b�\�h�€ �•�g�n�h�j�f�Z�p�•�€ �•�� �g�_�� �}�� �g�_�h�[�o�•�^�g�b�f�b�� �^�e�y�� �i�_�j�_�^�Z�q�•��

�i�h�\�•�^�h�f�e�_�g�g�y���c���^�h�k�y�]�g�_�g�g�y���d�h�f�m�g�•�d�Z�l�b�\�g�h�€���f�_�l�b���� 

�x �i�j�b�g�p�b�i�� ������ �\�`�b�\�Z�g�g�y�� �i�j�h�k�l�b�o�� �]�j�Z�f�Z�l�b�q�g�b�o�� �k�l�j�m�d�l�m�j�� �c�� �\�•�^�i�h�\�•�^�g�b�o��

�d�h�f�m�g�•�d�Z�l�b�\�g�•�c���f�_�l�•���l�Z���h�[�j�Z�g�h�f�m���`�Z�g�j�m���e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v�� 

�x �i�j�b�g�p�b�i�� �������i�j�•�h�j�b�l�_�l�g�_�� �\�`�b�\�Z�g�g�y�� �Z�d�l�b�\�g�h�]�h�� �k�l�Z�g�m, �s�h�[�� �a�j�h�[�b�l�b��

�i�b�k�_�f�g�_���i�h�\�•�^�h�f�e�_�g�g�y���i�j�h�k�l�b�f���•���a�j�h�a�m�f�•�e�b�f���^�e�y���Z�^�j�_�k�Z�l�Z�� 

�x �i�j�b�g�p�b�i�� �������m�g�b�d�g�_�g�g�y �n�j�Z�a�_�h�e�h�]�•�a�f�•�\ �l�Z �•�^�•�h�f, �s�h�[�� �k�i�j�h�k�l�b�l�b��

�k�i�j�b�c�g�y�l�l�y���•���j�h�a�m�f�•�g�g�y���i�b�k�_�f�g�h�]�h���i�h�\�•�^�h�f�e�_�g�g�y���Z�^�j�_�k�Z�l�h�f�� 

�x �i�j�b�g�p�b�i�� �������e�h�]�•�q�g�_�� �•�� �q�•�l�d�_�� �k�l�j�m�d�l�m�j�m�\�Z�g�g�y�� �d�h�`�g�h�]�h�� �Z�[�a�Z�p�m�� �c�� �m�k�v�h�]�h��

�i�b�k�_�f�g�h�]�h �\�b�k�e�h�\�e�x�\�Z�g�g�y�� 

�x �i�j�b�g�p�b�i�����������Z�d�p�_�g�l�m�\�Z�g�g�y���g�Z�c�[�•�e�v�r���\�Z�]�h�f�h�€���•�g�n�h�j�f�Z�p�•�€���� 
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�x �i�j�b�g�p�b�i�� �������� �m�g�b�d�g�_�g�g�y�� �a�Z�k�h�[�•�\�� �\�b�j�Z�`�_�g�g�y���� �s�h�� �g�Z�^�Z�x�l�v�� �i�b�k�_�f�g�h�f�m��

�\�b�k�e�h�\�e�x�\�Z�g�g�x���_�f�h�p�•�c�g�h�k�l�•�� 

�x �i�j�b�g�p�b�i�����������a�h�k�_�j�_�^�`�_�g�•�k�l�v���g�Z���\�b�d�e�Z�^�•���n�Z�d�l�•�\�����Z���g�_���€�o���h�k�h�[�b�k�l�•�k�g�h�f�m��

�l�j�Z�d�l�m�\�Z�g�g�•; 

�x �i�j�b�g�p�b�i�� ���������i�j�Z�\�b�e�v�g�•�k�l�v�� �h�n�h�j�f�e�_�g�g�y���i�b�k�_�f�g�h�]�h���\�b�k�e�h�\�e�x�\�Z�g�g�y���\��

�h�j�n�h�]�j�Z�n�•�q�g�h�f�m���i�e�Z�g�•; 

�x �i�j�b�g�p�b�i�� ���������i�j�Z�\�b�e�v�g�•�k�l�v�� �h�n�h�j�f�e�_�g�g�y�� �i�b�k�_�f�g�h�]�h�� �\�b�k�e�h�\�e�x�\�Z�g�g�y�� �\��

�]�j�Z�f�Z�l�b�q�g�h�f�m���i�e�Z�g�•�� 

�x �i�j�b�g�p�b�i�������� �d�h�j�_�d�l�g�_���\�`�b�\�Z�g�g�y���i�m�g�d�l�m�Z�p�•�€�� 

�x �i�j�b�g�p�b�i�� ���������n�h�j�f�Z�l�m�\�Z�g�g�y�� �i�b�k�_�f�g�h�]�h�� �\�b�k�e�h�\�e�x�\�Z�g�g�y �a�� �f�_�l�h�x��

�i�h�e�_�]�r�_�g�g�y���c�h�]�h���\�•�a�m�Z�e�v�g�h�]�h���k�i�j�b�c�g�y�l�l�y���Z�^�j�_�k�Z�l�h�f�� 

�x �i�j�b�g�p�b�i�� ���������\�b�d�h�j�b�k�l�Z�g�g�y�� �Z�g�Z�e�•�l�b�q�g�b�o�� �^�Z�g�b�o �\�•�^�i�h�\�•�^�g�h�� �^�h�� �\�b�f�h�]��

�`�Z�g�j�m. 

�H�j�•�}�g�l�Z�p�•�y�� �i�j�h�p�_�k�m�� �n�h�j�f�m�\�Z�g�g�y�� �m�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m 

�k�i�•�e�d�m�\�Z�g�g�•�� �g�Z�� �a�]�Z�^�Z�g�•�� �i�j�b�g�p�b�i�b���^�h�a�\�h�e�b�l�v�� �g�Z�^�Z�l�b�� �p�v�h�f�m�� �i�j�h�p�_�k�m��

�o�Z�j�Z�d�l�_�j�b�k�l�b�d���p�•�e�•�k�g�h�k�l�•�����k�b�k�l�_�f�g�h�k�l�•�����i�h�_�l�Z�i�g�h�k�l�•���c���_�n�_�d�l�b�\�g�h�k�l�•�� 

�I�j�b�g�p�b�i���a�Z�g�m�j�_�g�g�y���l�•�k�g�h���i�h�\�¶�y�a�Z�g�b�c���a���i�j�b�g�p�b�i�h�f���Z�d�l�b�\�g�h�k�l�•�����h�k�d�•�e�v�d�b��

�_�n�_�d�l�b�\�g�_���h�\�h�e�h�^�•�g�g�y���Z�g�]�e�h�f�h�\�g�b�f���e�_�d�k�b�q�g�b�f���f�Z�l�_�j�•�Z�e�h�f���m���i�j�h�p�_�k�•���i�b�k�v�f�Z��

�f�h�`�e�b�\�_���m���\�b�i�Z�^�d�m���d�h�f�i�e�_�d�k�g�h�€���Z�d�l�b�\�•�a�Z�p�•�€���m�k�•�o���l�b�i�•�\���Z�d�l�b�\�g�h�k�l�•���k�l�m�^�_�g�l�•�\�����Z��

�k�Z�f�_�� �•�g�l�_�e�_�d�l�m�Z�e�v�g�h�€���� �_�f�h�p�•�c�g�h�€���� �f�h�\�e�_�g�g�}�\�h�€���>���������� �k���� �������@���� �e�•�g�]�\�•�k�l�b�q�g�h�€�� �l�Z��

�d�m�e�v�l�m�j�g�h�€���>�����������k���������@. �M �d�h�g�l�_�d�k�l�•�� �g�Z�r�h�]�h���^�h�k�e�•�^�`�_�g�g�y���i�j�b�g�p�b�i�� �a�Z�g�m�j�_�g�g�y��

�i�_�j�_�^�[�Z�q�Z�}���]�e�b�[�h�d�_�� �\�g�b�d�g�_�g�g�y�� �k�l�m�^�_�g�l�•�\�� �m���d�h�f�m�g�•�d�Z�l�b�\�g�•�� �k�b�l�m�Z�p�•�€��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y���� �<�•�^�l�Z�d���� �Z�d�l�m�Z�e�•�a�m�}�l�v�k�y��

�i�h�g�y�l�l�y���k�b�l�m�Z�l�b�\�g�h�k�l�•���� 

�K�b�l�m�Z�l�b�\�g�•�k�l�v �i�j�h�p�_�k�m �g�Z�\�q�Z�g�g�y �j�h�a�]�e�y�^�Z�}�l�v�k�y �g�_ �e�b�r�_ �y�d �m�f�h�\�Z 

�j�h�a�\�b�l�d�m �f�h�\�e�_�g�g�}�\�b�o �m�f�•�g�v �\�i�j�h�^�h�\�` �\�•�^�l�\�h�j�_�g�g�y �k�b�l�m�Z�p�•�c �i�j�h�n�_�k�•�c�g�h 

�h�j�•�}�g�l�h�\�Z�g�h�]�h �i�b�k�_�f�g�h�]�h �k�i�•�e�d�m�\�Z�g�g�y �\ �j�_�`�b�f�• �©�j�_�Z�e�v�g�h�]�h �q�Z�k�m�ª�� �Z �c 

�k�e�m�`�b�l�v �a�Z�k�h�[�h�f �k�l�b�f�m�e�x�\�Z�g�g�y �f�h�\�e�_�g�g�}�\�h�€ �^�•�y�e�v�g�h�k�l�•�� �A�� �p�v�h�]�h�� �i�j�b�\�h�^�m��
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�<�� �L�_�j�_�s�m�d�� �a�Z�m�\�Z�`�m�}���� �s�h�� �a�� �f�_�l�h�x�� �n�h�j�f�m�\�Z�g�g�y�� �m�� �k�l�m�^�_�g�l�•�\�� �a�^�Z�l�g�h�k�l�•��

�a�^�•�c�k�g�x�\�Z�l�b�� �i�j�Z�\�b�e�v�g�b�c�� �\�•�^�[�•�j�� �Z�g�]�e�h�f�h�\�g�b�o�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v�� �\�•�^�i�h�\�•�^�g�h��

�^�h�� �k�b�l�m�Z�p�•�c�� �k�i�•�e�d�m�\�Z�g�g�y���� �^�h�p�•�e�v�g�h�� �i�j�_�^�k�l�Z�\�e�y�l�b�� �€�o�� �m�� �a�f�h�^�_�e�v�h�\�Z�g�b�o��
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�k�l�m�^�_�g�l�Z�f���h�l�j�b�f�Z�l�b���d�h�g�l�j�h�e�v���g�Z�^���i�j�h�p�_�k�h�f���n�h�d�m�k�m�\�Z�g�g�y���m�\�Z�]�b.  

�I�•�^�o�h�^�Z�f�b���� �s�h�� �a�Z�[�_�a�i�_�q�m�x�l�v �f�_�l�h�^�h�e�h�]�•�q�g�m�� �h�[�‰�j�m�g�l�h�\�Z�g�•�k�l�v�� �i�j�h�p�_�k�m��
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�j�h�a�m�f�•�g�g�y���l�Z���m�k�\�•�^�h�f�e�_�g�g�y���k�l�m�^�_�g�l�Z�f�b���e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v���Z�g�]�e�•�c�k�v�d�h�€���f�h�\�b����

�n�h�j�f�m�\�Z�g�g�y�� �a�^�Z�l�g�h�k�l�•�� �a�^�•�c�k�g�x�\�Z�l�b�� �h�k�f�b�k�e�_�g�b�c�� �\�•�^�[�•�j�� �•�� �\�`�b�\�Z�g�g�y�� �p�b�o��
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�]�j�Z�f�Z�l�b�q�g�b�f�b�� �k�l�j�m�d�l�m�j�Z�f�b���� �f�h�\�e�_�g�g�}�\�b�f�b�� �f�h�^�_�e�y�f�b�� �h�^�g�h�q�Z�k�g�h�� �a��

�h�i�Z�g�m�\�Z�g�g�y�f�� �€�o�� �d�h�f�m�g�•�d�Z�l�b�\�g�h-�f�h�\�e�_�g�g�}�\�h�x�� �n�m�g�d�p�•�}�x���� �l�Z�d�b�f�� �q�b�g�h�f��
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�m�k�•�o���k�d�e�Z�^�h�\�b�o���p�v�h�]�h���i�j�h�p�_�k�m�� 

�H�k�g�h�\�g�•���i�h�e�h�`�_�g�g�y���j�h�a�^�•�e�m �\�b�k�\�•�l�e�_�g�•���m���i�m�[�e�•�d�Z�p�•�y�o���Z�\�l�h�j�Z��[138�±143]. 
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�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �n�Z�o�•�\�p�•�\�� �a���•�g�n�h�j�f�Z�p�•�c�g�b�o�� �l�_�o�g�h�e�h�]�•�c, 

�h�[�‰�j�m�g�l�h�\�Z�g�h �d�j�b�l�_�j�•�€�� �\�•�^�[�h�j�m�� �l�_�d�k�l�•�\�� �l�Z�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v���� �\�b�a�g�Z�q�_�g�h��

�_�l�Z�i�b���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �n�Z�o�•�\�p�•�\�� �a���•�g�n�h�j�f�Z�p�•�c�g�b�o��

�l�_�o�g�h�e�h�]�•�c, �h�[�‰�j�m�g�l�h�\�Z�g�h�� �c���m�d�e�Z�^�_�g�h���i�•��̂k�b�k�l�_�f�m�� �\�i�j�Z�\�� �^�e�y���n�h�j�f�m�\�Z�g�g�y��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��
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�a�Z�i�j�h�i�h�g�h�\�Z�g�h���Z�e�]�h�j�b�l�f���d�h�e�_�d�l�b�\�g�h�€���i�•�^�]�h�l�h�\�d�b���i�b�k�_�f�g�h�]�h���i�j�h�^�m�d�l�m. 
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�m���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•�� 

 

�G�Z�� �h�k�g�h�\�•�� �Z�g�Z�e�•�a�m�� �i�j�Z�p�v�� �f�_�l�h�^�b�k�l�•�\���>�������� �k���� �������±110] �f�h�`�_�f�h�� �a�j�h�[�b�l�b��

�\�b�k�g�h�\�h�d�� �i�j�h�� �l�_���� �s�h�� �a�f�•�k�l���n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��
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�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\ �\���m�f�h�\�Z�o���f�Z�]�•�k�l�j�Z�l�m�j�b �± �k�m�d�m�i�g�•�k�l�v���f�h�\�g�h�]�h���f�Z�l�_�j�•�Z�e�m��

���e�_�d�k�b�q�g�h�]�h���� �]�j�Z�f�Z�l�b�q�g�h�]�h���� �k�h�p�•�h�d�m�e�v�l�m�j�g�h�]�h������ �d�e�Z�k�b�n�•�d�h�\�Z�g�h�]�h�� �a�Z�� �i�_�\�g�b�f��

�i�j�b�g�p�b�i�h�f�����Z�� �l�Z�d�h�`���e�_�d�k�b�q�g�b�o�� �a�g�Z�g�v, �a�g�Z�g�v�� �i�b�k�v�f�Z���� �e�_�d�k�b�q�g�b�o�� �g�Z�\�b�q�h�d�� �l�Z��

�m�f�•�g�v�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�v�f�Z���� �y�d�•���f�Z�x�l�v �[�m�l�b�� �k�n�h�j�f�h�\�Z�g�•�� �m��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �a�Z�� �i�_�j�•�h�^�� �g�Z�\�q�Z�g�g�y�� �Z�g�]�e�•�c�k�v�d�h�€�� �f�h�\�b�� �a�Z�� �i�j�h�n�_�k�•�c�g�b�f��

�k�i�j�y�f�m�\�Z�g�g�y�f���m���f�Z�]�•�k�l�j�Z�l�m�j�•.  

�K�b�k�l�_�f�h�l�\�•�j�g�b�f���q�b�g�g�b�d�h�f�� �n�h�j�f�m�\�Z�g�g�y �a�f�•�k�l�m�� �g�Z�\�q�Z�g�g�y�� �}�� �c�h�]�h�� �f�_�l�Z����

�F�_�l�Z�� �\�b�\�q�_�g�g�y�� �g�Z�\�q�Z�e�v�g�h�€�� �^�b�k�p�b�i�e�•�g�b�� �©�:�g�]�e�•�c�k�v�d�Z���f�h�\�Z���a�Z���i�j�h�n�_�k�•�c�g�b�f��

�k�i�j�y�f�m�\�Z�g�g�y�f �ª�� �f�Z�c�[�m�l�g�•�f�b�� �1�L-�n�Z�o�•�\�p�y�f�b�� �m�� �f�Z�]�•�k�l�j�Z�l�m�j�• �± �n�h�j�f�m�\�Z�g�g�y��

�k�b�k�l�_�f�b �d�h�f�i�h�g�_�g�l�•�\�� �Z�g�]�e�h�f�h�\�g�h�€�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �l�Z�� �€�€��

�k�d�e�Z�^�h�\�b�o���� �a�h�d�j�_�f�Z�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•�����\�•�^�i�h�\�•�^�g�b�o �a�g�Z�g�v�� �m�f�•�g�v���•���g�Z�\�b�q�h�d) �a��

�f�_�l�h�x�� �€�o�� �Z�^�_�d�\�Z�l�g�h�]�h�� �a�Z�k�l�h�k�m�\�Z�g�g�y�� �m�� �k�b�l�m�Z�p�•�y�o �i�j�h�n�_�k�•�c�g�h �h�j�•�}�g�l�h�\�Z�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\. 

�D�h�f�i�h�g�_�g�l�b�� �a�f�•�k�l�m�� �n�h�j�f�m�\�Z�g�g�y�� �\�•�^�i�h�\�•�^�g�b�o�� �d�h�f�i�_�l�_�g�l�g�h�k�l�_�c��

�\�b�a�g�Z�q�Z�x�l�v�k�y�� �m�� �i�j�_�^�f�_�l�g�h�f�m�� �•�� �i�j�h�p�_�k�m�Z�e�v�g�h�f�m�� �Z�k�i�_�d�l�Z�o �>�������� �k���� �������±110; 

144]�����L�Z�d�b�f���q�b�g�h�f�����a�f�•�k�l���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•��

�m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\��

�k�l�j�m�d�l�m�j�g�h���i�j�_�^�k�l�Z�\�e�_�g�b�c���i�j�_�^�f�_�l�g�b�f���•���i�j�h�p�_�k�m�Z�e�v�g�b�f���Z�k�i�_�d�l�Z�f�b�� 

�I�j�_�^�f�_�l�g�b�c�� �Z�k�i�_�d�l�� �a�f�•�k�l�m�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���h�o�h�i�e�x�}���� 

�x �e�•�g�]�\�h�i�j�Z�]�f�Z�l�b�q�g�•�� �h�k�h�[�e�b�\�h�k�l�•�� �i�j�h�n�_�k�•�c�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �^�b�k�d�m�j�k�m��

�1�L-�n�Z�o�•�\�p�•�\���� 

�x �k�n�_�j�b, �\�b�^�b, �n�m�g�d�p�•�€���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���n�Z�o�•�\�p�•�\��

�a���•�g�n�h�j�f�Z�p�•�c�g�b�o���l�_�o�g�h�e�h�]�•�c�����j�h�a�^������������;  

�x �j�h�e�•���1�L-�n�Z�o�•�\�p�•�\�����j�h�a�^������������;  

�x �d�h�f�m�g�•�d�Z�l�b�\�g�•�� �k�b�l�m�Z�p�•�€�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y�����j�h�a�^����1.1);  
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�x �d�h�f�m�g�•�d�Z�l�b�\�g�•���p�•�e�•���•���g�Z�f�•�j�b ���j�h�a�^������������;  

�x �a�Z�k�h�[�b���d�h�f�m�g�•�d�Z�p�•�€ ���j�h�a�^���������������� 

�x �e�_�d�k�b�q�g�•�� �a�g�Z�g�g�y�� �i�b�k�_�f�g�h�€�� �n�h�j�f�b�� �k�e�•�\�����€�o�� �k�_�f�Z�g�l�b�d�m���� �a�^�Z�l�g�•�k�l�v �f�Z�l�b��

�Z�g�l�h�g�•�f�b���� �k�b�g�h�g�•�f�b�� �h�f�h�g�•�f�b���� �i�Z�j�h�g�•�f�b���� �k�l�b�e�•�k�l�b�q�g�m�� �•�� �k�h�p�•�h�d�m�e�v�l�m�j�g�m��

�a�Z�[�Z�j�\�e�_�g�•�k�l�v���� �k�b�g�l�Z�d�k�b�q�g�m �•���e�_�d�k�b�q�g�m�� �k�i�h�e�m�q�m�\�Z�g�•�k�l�v; �a�g�Z�g�g�y�� �i�j�h���i�j�Z�\�b�e�Z��

�k�e�h�\�h�l�\�h�j�m�����l�b�i�b���k�e�h�\�g�b�d�•�\�����k�l�j�m�d�l�m�j�m �k�e�•�\ ���j�h�a�^������������;  

�x �^�_�d�e�Z�j�Z�l�b�\�g�•�� �a�g�Z�g�g�y�� �i�b�k�v�f�Z: �i�j�Z�\�b�e�� �h�j�n�h�]�j�Z�n�•�€�� �•�� �k�b�g�l�Z�d�k�b�k�m����

�]�j�Z�f�Z�l�b�q�g�b�o�� �k�l�j�m�d�l�m�j���� �a�Z�k�h�[�•�\�� �f�h�\�e�_�g�g�}�\�h�]�h�� �a�\�¶�y�a�d�m���� �k�l�b�e�•�k�l�b�q�g�b�o��

�h�k�h�[�e�b�\�h�k�l�_�c�� �l�_�d�k�l�•�\�� �j�•�a�g�b�o�� �`�Z�g�j�•�\�� �•�� �l�b�i�•�\���� �k�h�p�•�h�d�m�e�v�l�m�j�g�h�€�� �k�i�_�p�b�n�•�d�b 

�i�j�h�n�_�k�•�c�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\�����d�h�f�i�_�g�k�Z�l�h�j�g�b�o���k�l�j�Z�l�_�]�•�c�����j�h�a�^�������������� 

�x �l�_�f�b�����i�j�h�[�e�_�f�b�����l�_�d�k�l�b�����e�_�d�k�b�q�g�b�c���•���]�j�Z�f�Z�l�b�q�g�b�c���f�h�\�g�b�c���f�Z�l�_�j�•�Z�e�� 

�I�j�h�p�_�k�m�Z�e�v�g�b�c�� �Z�k�i�_�d�l�� �a�f�•�k�l�m�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �\�d�e�x�q�Z�}�� �l�Z�d�•�� �k�d�e�Z�^�h�\�•�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\�����y�d���� 

�x �j�_�p�_�i�l�b�\�g�•���l�Z���j�_�i�j�h�^�m�d�l�b�\�g�•���e�_�d�k�b�q�g�•���g�Z�\�b�q�d�b���� 

�x �e�_�d�k�b�q�g�Z���m�k�\�•�^�h�f�e�_�g�•�k�l�v���� 

�x �i�j�h�p�_�^�m�j�g�•���a�g�Z�g�g�y�� �i�b�k�v�f�Z�����a�g�Z�g�g�y�� �k�l�Z�g�^�Z�j�l�•�\�� �g�Z�i�b�k�Z�g�g�y�� �l�_�d�k�l�•�\��

�j�•�a�g�b�o�� �`�Z�g�j�•�\�� �•�� �l�b�i�•�\���� �i�j�b�l�Z�f�Z�g�g�b�o�� �i�j�h�n�_�k�•�c�g�h�f�m�� �^�b�k�d�m�j�k�m�� �1�L-�n�Z�o�•�\�p�•�\����

�i�e�Z�g�m�\�Z�g�g�y���� �h�j�]�Z�g�•�a�Z�p�•�€�� �l�Z�� �g�Z�i�b�k�Z�g�g�y�� �\�e�Z�k�g�b�o�� �\�b�k�e�h�\�e�x�\�Z�g�v���� �\�b�d�h�j�b�k�l�Z�g�g�y��

�d�h�f�i�_�g�k�Z�l�h�j�g�b�o���m�f�•�g�v��  

�x �g�Z�\�b�q�d�b�� �i�b�k�v�f�Z: �]�j�Z�n�•�q�g�•���� �h�j�n�h�]�j�Z�n�•�q�g�•���� �]�j�Z�f�Z�l�b�q�g�•���� �\�`�b�\�Z�g�g�y��

�a�Z�k�h�[�•�\���f�•�`�n�j�Z�a�h�\�h�]�h���a�\�¶�y�a�d�m��  

�x �\�f�•�g�g�y�� �m�� �i�b�k�v�f�•�����n�h�j�f�m�e�x�\�Z�l�b�� �c�� �h�n�h�j�f�e�x�\�Z�l�b�� �\�e�Z�k�g�•��

�\�b�k�e�h�\�e�x�\�Z�g�g�y���� �a�Z�[�_�a�i�_�q�m�x�q�b�� �€�o�� �p�•�e�•�k�g�•�k�l�v���� �a�\�¶�y�a�g�•�k�l�v���� �a�Z�\�_�j�r�_�g�•�k�l�v����

�Z�^�j�_�k�h�\�Z�g�•�k�l�v�� �•�� �\�•�^�i�h�\�•�^�g�•�k�l�v�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�� �i�j�h�n�_�k�•�c�g�h�]�h���^�b�k�d�m�j�k�m�� �1�L-
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�n�Z�o�•�\�p�•�\�� �a�Z�[�_�a�i�_�q�m�\�Z�l�b�� �\�•�^�i�h�\�•�^�g�•�k�l�v�� �k�l�b�e�x�� �•�� �`�Z�g�j�m�� �^�h�l�j�b�f�Z�g�g�y��

�d�h�f�i�h�a�b�p�•�c�g�h�€���i�j�Z�\�b�e�v�g�h�k�l�• �k�l�j�m�d�l�m�j�b���l�_�d�k�l�m��  

�x �d�h�f�i�_�g�k�Z�l�h�j�g�•�� �\�f�•�g�g�y�����i�_�j�_�^�Z�\�Z�g�g�y�� �•�g�n�h�j�f�Z�p�•�€�� �\�� �m�f�h�\�Z�o�� �^�_�n�•�p�b�l�m��

�f�h�\�g�b�o�� �a�Z�k�h�[�•�\�� �•�a�� �\�b�d�h�j�b�k�l�Z�g�g�y�f�� �i�j�b�c�h�f�•�\�� �i�_�j�_�n�j�Z�a�m�\�Z�g�g�y���� �n�h�j�f�m�e�x�\�Z�g�g�y��

�k�d�e�Z�^�g�b�o���\�b�k�e�h�\�e�x�\�Z�g�v���a�Z���^�h�i�h�f�h�]�h�x���i�j�h�k�l�•�r�b�o���f�h�\�g�b�o���a�Z�k�h�[�•�\.  

�J�_�a�m�e�v�l�Z�l�b �Z�g�Z�e�•�a�m�� �e�_�d�k�b�q�g�b�o���� �]�j�Z�f�Z�l�b�q�g�b�o�� �l�Z�� �k�l�b�e�•�k�l�b�q�g�b�o��

�h�k�h�[�e�b�\�h�k�l�_�c���g�_�h�n�•�p�•�c�g�h�]�h�� �l�Z���g�Z�i�•�\�h�n�•�p�•�c�g�h�]�h �Z�g�]�e�h�f�h�\�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �a�^�•�c�k�g�_�g�h�]�h�� �m���i�•��̂j�h�a�^�•�e�•��

���������� �^�h�\�h�^�y�l�v���� �s�h���g�_�h�n�•�p�•�c�g�h�f�m���l�Z�� �g�Z�i�•�\�h�n�•�p�•�c�g�h�f�m �Z�g�]�e�h�f�h�\�g�h�f�m��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�x�� �1�L-�n�Z�o�•�\�p�•�\�� �i�j�b�l�Z�f�Z�g�g�•��

�l�Z�d�•���k�l�b�e�•�k�l�b�q�g�•���h�a�g�Z�d�b���y�d���\�_�e�b�d�Z���d�•�e�v�d�•�k�l�v���e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v�����o�Z�j�Z�d�l�_�j�g�b�o��

�^�e�y�� �m�k�g�h�]�h�� �f�h�\�e�_�g�g�y���� �k�i�_�p�b�n�•�q�g�_�� �\�b�d�h�j�b�k�l�Z�g�g�y�� �\�_�e�b�d�b�o�� �•�� �f�Z�e�b�o�� �e�•�l�_�j����

�g�•�\�_�e�x�\�Z�g�g�y���i�j�Z�\�b�e���h�j�n�h�]�j�Z�n�•�€�����\�b�d�h�j�b�k�l�Z�g�g�y���k�i�_�p�b�n�•�q�g�b�o���n�h�j�f���k�d�h�j�h�q�_�g�v����

�a�Z�f�•�g�� �k�e�•�\�� �Z�[�h�� �c�h�]�h�� �q�Z�k�l�b�g�� �h�f�h�g�•�f�•�q�g�b�f�b�� �a�Z�� �a�\�m�q�Z�g�g�y�f�� �e�•�l�_�j�Z�f�b�� �Z�[�h��

�p�b�n�j�Z�f�b�� �g�Z�y�\�g�•�k�l�v���©�k�f�Z�c�e�•�\�ª���q�b �_�f�h�l�b�d�h�g�•�\�����M���e�_�d�k�b�q�g�h�f�m���i�e�Z�g�•���g�_�h�n�•�p�•�c�g�_ 

�l�Z���g�Z�i�•�\�h�n�•�p�•�c�g�_ �Z�g�]�e�h�f�h�\�g�_�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�_�� �i�b�k�_�f�g�_�� �k�i�•�e�d�m�\�Z�g�g�y��

�1�L-�n�Z�o�•�\�p�•�\���o�Z�j�Z�d�l�_�j�b�a�m�}�l�v�k�y���g�Z�y�\�g�•�k�l�x���\�_�e�b�d�h�€���d�•�e�v�d�h�k�l�•���k�i�_�p�•�Z�e�v�g�b�o���k�e�•�\���l�Z��

�\�b�j�Z�a�•�\���� �k�i�_�p�b�n�•�q�g�b�o�� �n�j�Z�a�� �l�Z�� �\�b�k�e�h�\�•�\���� �i�h�\�¶�y�a�Z�g�b�o�� �a�� �d�h�f�i�¶�x�l�_�j�g�h�x��

�l�_�j�f�•�g�h�e�h�]�•�}�x���� �h�k�h�[�e�b�\�h���± �`�Z�j�]�h�g�•�a�f�•�\���� �s�h�� �n�h�j�f�m�x�l�v�� �l���� �a�\���� �d�h�f�i�¶�x�l�_�j�g�b�c��

�k�e�_�g�]���� �<�k�_�� �p�_�� �k�i�j�b�y�}�� �k�l�\�h�j�_�g�g�x�� �k�\�h�}�j�•�^�g�h�]�h�� �•�^�•�h�e�_�d�l�m�� ���l���� �a�\���� �d�h�f�i�¶�x�l�_�j�g�h�]�h��

�`�Z�j�]�h�g�m�����g�Z���h�k�g�h�\�•���k�i�_�p�b�n�•�q�g�h�€���d�h�f�i�¶�x�l�_�j�g�h�€���e�_�d�k�b�d�b�����s�h���\�b�d�h�j�b�k�l�h�\�m�}�l�v�k�y��

�y�d���a�Z�k�•�[���k�Z�f�h�\�b�j�Z�`�_�g�g�y���m�q�Z�k�g�b�d�•�\���d�h�f�m�g�•�d�Z�p�•�€���� 

�M�� �i�j�h�p�_�k�•�� �d�h�g�k�l�j�m�x�\�Z�g�g�y�� �a�f�•�k�l�m�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �[�j�Z�e�b�k�y�� �^�h�� �m�\�Z�]�b�� �c�� �h�k�h�[�e�b�\�h�k�l�•�� ���h�n�•�p�•�c�g�h�]�h 

�Z�g�]�e�h�f�h�\�g�h�]�h���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\����

�y�d�_�� �j�_�Z�e�•�a�m�}�l�v�k�y �m�� �n�h�j�f�•�� �_�e�_�d�l�j�h�g�g�h�€�� �i�_�j�_�i�b�k�d�b�� �•�� �\�� �a�Z�]�Z�e�v�g�b�o�� �j�b�k�Z�o��

�\�•�^�h�[�j�Z�`�Z�}�� �i�j�Z�\�b�e�Z�� �_�i�•�k�l�h�e�y�j�g�h�]�h�� �`�Z�g�j�m���� �l�h�[�l�h�� �o�Z�j�Z�d�l�_�j�b�a�m�}�l�v�k�y��
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�^�h�f�•�g�m�\�Z�g�g�y�f�� �i�j�Z�]�f�Z�l�b�q�g�h�€�� �m�k�l�Z�g�h�\�d�b���± �m�k�\�•�^�h�f�e�_�g�b�f�� �d�h�f�m�g�•�d�Z�l�b�\�g�b�f��

�g�Z�f�•�j�h�f���Z�^�j�_�k�Z�l�Z���a�^�•�c�k�g�b�l�b���\�•�^�i�h�\�•�^�g�b�c���\�i�e�b�\���g�Z���Z�^�j�_�k�Z�g�l�Z�� 

�A�� �f�_�l�h�x���h�[�‰�j�m�g�l�m�\�Z�g�g�y���a�f�•�k�l�m�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•���m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �m�� �l�_�f�Z�l�b�d�h-�i�j�h�[�e�_�f�g�•�c�� �i�e�h�s�b�g�•���� �h�d�j�•�f���\�b�y�\�e�_�g�g�y 

�n�m�g�d�p�•�c���� �j�h�e�_�c���� �i�j�h�n�_�k�•�c�g�b�o�� �h�[�h�\�¶�y�a�d�•�\�� �1�L-�n�Z�o�•�\�p�•�\���� �d�h�f�m�g�•�d�Z�l�b�\�g�b�o��

�k�b�l�m�Z�p�•�c�� �€�o�� �i�b�k�_�f�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y���� �i�j�h�n�_�k�•�c�g�b�o��

�k�l�Z�g�^�Z�j�l�•�\�� �i�•�^�]�h�l�h�\�d�b�� �1�L-�n�Z�o�•�\�p�•�\ ���j�h�a�^���� ������������ �[�m�e�h�� �i�j�b�c�g�y�l�_�� �j�•�r�_�g�g�y��

�a�^�•�c�k�g�b�l�b�� �Z�g�Z�e�•�a�� �i�j�h�]�j�Z�f�� �i�•�^�]�h�l�h�\�d�b���n�Z�o�•�\�p�•�\�� �a�� �1�L-�l�_�o�g�h�e�h�]�•�c�� �m�� �i�j�h�\�•�^�g�b�o��

�Z�f�_�j�b�d�Z�g�k�v�d�b�o���m�g�•�\�_�j�k�b�l�_�l�Z�o�����h�k�d�•�e�v�d�b���\�•�^�i�h�\�•�^�g�h���^�h���k�m�q�Z�k�g�b�o���l�_�g�^�_�g�p�•�c�����g�Z��

�k�v�h�]�h�^�g�•�r�g�•�c���^�_�g�v���j�b�g�h�d���1�L-�i�h�k�e�m�] �g�Z�c�[�•�e�v�r���j�h�a�\�b�g�_�g�b�c���k�Z�f�_���m���K�R�:. 

�L�Z�d���� �g�Z�\�_�^�_�f�h���o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �a�f�•�k�l�m�� �^�b�k�p�b�i�e�•�g���� �s�h�� �a�Z�[�_�a�i�_�q�m�x�l�v��

�d�h�f�m�g�•�d�Z�l�b�\�g�m�� �k�d�e�Z�^�h�\�m �i�•�^�]�h�l�h�\�d�b�� �1�L-�n�Z�o�•�\�p�•�\�� �\���i�j�h�\�•�^�g�b�o�� �Z�f�_�j�b�d�Z�g�k�v�d�b�o��

�a�Z�d�e�Z�^�Z�o���\�b�s�h�€���h�k�\�•�l�b [145�±147]. 

�x �<�k�l�m�i���^�h���•�g�n�h�j�f�Z�p�•�c�g�b�o���l�_�o�g�h�e�h�]�•�c�� 

�D�h�j�h�l�d�Z�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �a�f�•�k�l�m�� �^�b�k�p�b�i�e�•�g�b���� �h�a�g�Z�c�h�f�e�_�g�g�y�� �k�l�m�^�_�g�l�•�\�� �a 

�Z�g�Z�e�•�a�h�f �i�j�h�[�e�_�f���m�� �k�n�_�j�• �•�g�n�h�j�f�Z�p�•�c�g�b�o�� �l�_�o�g�h�e�h�]�•�c�� �\�b�y�\�e�_�g�g�y�� �l�Z��

�\�b�a�g�Z�q�_�g�g�y���\�b�f�h�] �^�h �d�h�f�i�¶�x�l�_�j�g�b�o �i�j�h�^�m�d�l�•�\�� �h�a�g�Z�c�h�f�e�_�g�g�y�� �a��

�h�k�h�[�e�b�\�h�k�l�y�f�b �j�h�a�j�h�[�d�b�����\�i�j�h�\�Z�^�`�_�g�g�y �l�Z���h�p�•�g�d�b �d�h�f�i�¶�x�l�_�j�g�b�o �i�j�h�^�m�d�l�•�\���•��

�k�b�k�l�_�f. �K�l�m�^�_�g�l�b�� �g�Z�\�q�Z�x�l�v�k�y�� �Z�g�Z�e�•�a�m�\�Z�l�b�� �e�h�d�Z�e�v�g�b�c�� �l�Z�� �]�e�h�[�Z�e�v�g�b�c�� �\�i�e�b�\��

�h�[�q�b�k�e�_�g�v�� �g�Z�� �e�x�^�_�c���� �h�j�]�Z�g�•�a�Z�p�•�€�� �l�Z�� �k�m�k�i�•�e�v�k�l�\�h���� �I�j�Z�d�l�b�q�g�Z�� �f�_�l�Z�� �d�m�j�k�m����

�m�k�\�•�^�h�f�e�_�g�g�y�� �k�l�m�^�_�g�l�Z�f�b �g�_�h�[�o�•�^�g�h�k�l�• �i�h�k�l�•�c�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h�]�h�� �j�h�a�\�b�l�d�m, 

�j�h�a�m�f�•�g�g�y���i�j�h�n�_�k�•�c�g�b�o�����_�l�b�q�g�b�o�����i�j�Z�\�h�\�b�o�����[�_�a�i�_�d�h�\�b�o���l�Z���k�h�p�•�Z�e�v�g�b�o���i�b�l�Z�g�v, 

�Z�� �l�Z�d�h�`�� �\�•�^�i�h�\�•�^�Z�e�v�g�h�k�l�•���\ �1�L-�k�n�_�j�•�� �D�h�f�m�g�•�d�Z�l�b�\�g�Z�� �f�_�l�Z���� �n�h�j�f�m�\�Z�g�g�y�� �m��

�k�l�m�^�_�g�l�•�\�� �m�f�•�g�v �_�n�_�d�l�b�\�g�h�]�h �m�k�g�h�]�h�� �•�� �i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y �a���d�h�e�_�]�Z�f�b����

�Z�^�f�•�g�•�k�l�j�Z�p�•�}�x���� �a�Z�f�h�\�g�b�d�Z�f�b, �m�f�•�g�v�� �m�k�i�•�r�g�h�� �c�� �_�n�_�d�l�b�\�g�h�� �\�_�k�l�b�� �m�k�g�m�� �•��

�i�b�k�_�f�g�m���d�h�f�m�g�•�d�Z�p�•�x���c���^�h�k�y�]�Z�l�b���k�i�•�e�v�g�h�€���f�_�l�b���m���i�j�h�p�_�k�•���j�h�[�h�l�b �\ �d�h�f�Z�g�^�•. 

�x �D�h�f�m�g�•�d�Z�p�•�y���g�Z���j�h�[�h�q�h�f�m���f�•�k�p�• 
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�D�h�j�h�l�d�Z�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �a�f�•�k�l�m�� �^�b�k�p�b�i�e�•�g�b�����Z�g�Z�e�•�a�� �l�Z�� �i�j�Z�d�l�b�d�m�\�Z�g�g�y 

�m�k�g�b�o���•���i�b�k�_�f�g�b�o���n�h�j�f���k�i�•�e�d�m�\�Z�g�g�y �1�L-�n�Z�o�•�\�p�•�\���g�Z���j�h�[�h�q�h�f�m���f�•�k�p�•�����H�k�h�[�e�b�\�Z��

�m�\�Z�]�Z�� �i�j�b�^�•�e�y�}�l�v�k�y�� �j�h�a�\�b�l�d�m�� �g�Z�\�b�q�h�d���i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h �i�b�k�v�f�Z, 

�a�h�d�j�_�f�Z�� �f�_�f�•�\���� �e�b�k�l�•�\���� �a�\�•�l�•�\ �l�Z�� �i�j�_�a�_�g�l�Z�p�•�c�� �a�� �\�b�d�h�j�b�k�l�Z�g�g�y�f���•�g�n�h�j�f�Z�p�•�c�g�h-

�d�h�f�m�g�•�d�Z�p�•�c�g�b�o���l�_�o�g�h�e�h�]�•�c. �I�j�Z�d�l�b�q�g�Z���f�_�l�Z���d�m�j�k�m�����m�k�\�•�^�h�f�e�_�g�g�y���k�l�m�^�_�g�l�Z�f�b��

�g�_�h�[�o�•�^�g�h�k�l�•���n�h�j�f�m�\�Z�g�g�y���m�f�•�g�v���_�n�_�d�l�b�\�g�h�€���m�k�g�h�€���l�Z���i�b�k�_�f�g�h�€���d�h�f�m�g�•�d�Z�p�•�€���g�Z��

�j�h�[�h�q�h�f�m�� �f�•�k�p�•���� �D�h�f�m�g�•�d�Z�l�b�\�g�Z�� �f�_�l�Z���� �n�h�j�f�m�\�Z�g�g�y�� �m�� �k�l�m�^�_�g�l�•�\�� �m�f�•�g�v 

�_�n�_�d�l�b�\�g�h�€�� �m�k�g�h�€�� �l�Z�� �i�b�k�_�f�g�h�€�� �d�h�f�m�g�•�d�Z�p�•�€�� �g�Z�� �j�h�[�h�q�h�f�m�� �f�•�k�p�•���� �s�h�� �}��

�d�h�f�i�h�g�_�g�l�Z�f�b���€�o���d�h�f�m�g�•�d�Z�l�b�\�g�h�€���d�h�f�i�_�l�_�g�h�k�l�•�� 

�x �<�a�Z�}�f�h�^�•�y���f�•�`���d�h�f�i�¶�x�l�_�j�h�f���•���e�x�^�v�f�b���l�Z���\�_�[-�^�b�a�Z�c�g 

�D�h�j�h�l�d�Z�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �a�f�•�k�l�m�� �^�b�k�p�b�i�e�•�g�b���� �h�a�g�Z�c�h�f�e�_�g�g�y���k�l�m�^�_�g�l�•�\ �a��

�h�k�h�[�e�b�\�h�k�l�y�f�b���\�a�Z�}�f�h�^�•�€���e�x�^�b�g�b���a���d�h�f�i�¶�x�l�_�j�h�f�����\�Z�`�e�b�\�•�k�l�v���a�h�j�•�}�g�l�h�\�Z�g�h�k�l�• 

�^�b�a�Z�c�g�m�� �g�Z�� �d�h�j�b�k�l�m�\�Z�q�Z���l�Z���c�h�]�h���_�n�_�d�l�b�\�g�•�k�l�v�����H�k�h�[�e�b�\�b�c�� �Z�d�p�_�g�l�� �a�j�h�[�e�_�g�b�c��

�g�Z�� �a�j�m�q�g�h�k�l�• �\�_�[-�k�Z�c�l�•�\���^�e�y���d�h�j�b�k�l�m�\�Z�q�•�\�� �K�l�m�^�_�g�l�b�� �a�Z�k�l�h�k�h�\�m�\�Z�l�b�f�m�l�v 

�a�g�Z�g�g�y���m���p�•�c���k�n�_�j�• �a�Z�^�e�y �j�h�a�j�h�[�d�b �\�_�[-�k�Z�c�l�•�\�����a�h�j�•�}�g�l�h�\�Z�g�b�o���g�Z���d�h�j�b�k�l�m�\�Z�q�•�\�� 
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�j�h�[�h�q�h�f�m���f�•�k�p�•���� 

�x �<�\�_�^�_�g�g�y���^�Z�g�b�o���\���f�_�j�_�`�•���l�Z���•�g�l�_�j�g�_�l 

�D�h�j�h�l�d�Z�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �a�f�•�k�l�m�� �^�b�k�p�b�i�e�•�g�b�� �d�m�j�k���d�h�g�p�_�g�l�j�m�}�l�v�k�y�� �g�Z 

�h�a�g�Z�c�h�f�e�_�g�g�•�� �k�l�m�^�_�g�l�•�\���l�Z�� �n�h�j�f�m�\�Z�g�g�•�� �m�� �g�b�o�� �m�f�•�g�v�� �j�h�[�h�l�b���a���i�h�l�h�q�g�b�f�b �l�Z��

�•�g�g�h�\�Z�p�•�c�g�b�f�b���l�_�o�g�h�e�h�]�•�y�f�b �i�_�j�_�^�Z�q�•�� �^�Z�g�b�o���� �f�_�j�_�`�Z�f�b���� �y�d�•��

�\�b�d�h�j�b�k�l�h�\�m�x�l�v�k�y�� �^�e�y�� �i�_�j�_�^�Z�q�•�� �^�Z�g�b�o, �h�k�h�[�e�b�\�h���± �1�g�l�_�j�g�_�l-�l�_�o�g�h�e�h�]�•�y�f�b �l�Z��

�e�h�d�Z�e�v�g�b�f�b �f�_�j�_�`�Z�f�b���� �H�k�h�[�e�b�\�Z�� �m�\�Z�]�Z�� �i�j�b�^�•�e�y�}�l�v�k�y �h�[�]�h�\�h�j�_�g�g�x �k�l�Z�g�m 

�]�e�h�[�Z�e�v�g�h�€�� �f�_�j�_�`�•�� �l�Z�� �€�€�� �_�\�h�e�x�p�•�€, �Z�� �l�Z�d�h�`�� �i�j�h�[�e�_�f�Z�f�� �f�Z�j�r�j�m�l�b�a�Z�p�•�€. 

�I�j�Z�d�l�b�q�g�Z�� �f�_�l�Z�� �d�m�j�k�m�����n�h�j�f�m�\�Z�g�g�y�� �m�� �k�l�m�^�_�g�l�•�\�� �g�Z�\�b�q�h�d�� �j�h�[�h�l�b�� �a 
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�f�_�j�_�`�_�\�b�f�b �•�g�k�l�j�m�f�_�g�l�Z�f�b �^�e�y�� �i�h�r�m�d�m���� �l�_�k�l�m�\�Z�g�g�y���� �g�Z�e�Z�]�h�^�`�_�g�g�y�� �l�Z��

�g�Z�e�Z�r�l�m�\�Z�g�g�y�� �f�_�j�_�`�� �•�� �f�_�j�_�`�_�\�b�o�� �o�h�k�l-�d�h�f�i�¶�x�l�_�j�•�\�����D�h�f�m�g�•�d�Z�l�b�\�g�Z�� �f�_�l�Z����

�n�h�j�f�m�\�Z�g�g�y���m���k�l�m�^�_�g�l�•�\���m�f�•�g�v���\�_�^�_�g�g�y���i�j�h�l�h�d�h�e�•�\ �•���g�Z�i�b�k�Z�g�g�y���a�\�•�l�•�\. 

�x �M�i�j�Z�\�e�•�g�g�y�����j�b�a�b�d���l�Z���\�•�^�i�h�\�•�^�g�•�k�l�v 

�D�h�j�h�l�d�Z�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �a�f�•�k�l�m�� �^�b�k�p�b�i�e�•�g�b�� �d�m�j�k�� �}�� �i�h�]�e�b�[�e�_�g�b�f��

�\�b�\�q�_�g�g�y�f���h�k�h�[�e�b�\�h�k�l�_�c �m�i�j�Z�\�e�•�g�g�y�� �•�g�n�h�j�f�Z�p�•�c�g�b�f�b�� �l�_�o�g�h�e�h�]�•�y�f�b�� �l�Z��

�•�g�n�h�j�f�Z�p�•�c�g�h�x�� �[�_�a�i�_�d�h�x�����Z�g�Z�e�•�a���� �\�b�a�g�Z�q�_�g�g�y�� �•�� �i�h�i�_�j�_�^�`�_�g�g�y���j�b�a�b�d�•�\��

�[�_�a�i�_�d�b���� �d�h�g�l�j�h�e�x�� �a�Z���^�h�l�j�b�f�Z�g�g�y�f  �k�l�Z�g�^�Z�j�l�•�\�� �•�g�n�h�j�f�Z�p�•�c�g�h�€�� �[�_�a�i�_�d�b�� 

�\�b�d�h�g�Z�g�g�y���k�_�j�l�b�n�•�d�Z�p�•�€���l�Z���Z�d�j�_�^�b�l�Z�p�•�€�� �I�j�Z�d�l�b�q�g�Z���f�_�l�Z���d�m�j�k�m�����n�h�j�f�m�\�Z�g�g�y���m��

�k�l�m�^�_�g�l�•�\���g�Z�\�b�q�h�d �Z�g�Z�e�•�a�m�����\�b�a�g�Z�q�_�g�g�y���•���i�h�i�_�j�_�^�`�_�g�g�y���j�b�a�b�d�•�\���[�_�a�i�_�d�b�� �m�f�•�g�v��

�m�i�j�Z�\�e�•�g�g�y���•�g�n�h�j�f�Z�p�•�c�g�b�f�b���l�_�o�g�h�e�h�]�•�y�f�b�� �D�h�f�m�g�•�d�Z�l�b�\�g�Z���f�_�l�Z�����n�h�j�f�m�\�Z�g�g�y��

�m�� �k�l�m�^�_�g�l�•�\�� �m�f�•�g�v�� �\�_�^�_�g�g�y�� �^�•�e�h�\�h�€�� �i�_�j�_�i�b�k�d�b���� �a�h�d�j�_�f�Z�� �g�Z�i�b�k�Z�g�g�y�� �e�b�k�l�•�\-

�a�Z�i�b�l�•�\���� �e�b�k�l�•�\-�k�d�Z�j�]���� �i�•�^�]�h�l�h�\�d�Z���� �g�Z�i�b�k�Z�g�g�y�� �l�Z�� �i�j�_�a�_�g�l�Z�p�•�€�� �a�\�•�l�•�\�� �a�� �i�j�h�[�e�_�f��

�•�g�n�h�j�f�Z�p�•�c�g�h�€���[�_�a�i�_�d�b�� 

�x �: �g�]�e�h�f�h�\�g�• �^�h�k�e�•�^�`�_�g�g�y���l�Z �d�m�e�v�l�m�j�g�• �h�k�h�[�e�b�\�h�k�l�• ���^�e�y�� �•�g�h�a�_�f�g�b�o��

�k�l�m�^�_�g�l�•�\�� 

�D�h�j�h�l�d�Z�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �a�f�•�k�l�m�� �^�b�k�p�b�i�e�•�g�b�� �d�m�j�k�� �i�j�b�a�g�Z�q�_�g�b�c�� �^�e�y��

�n�h�j�f�m�\�Z�g�g�y�� �•�� �j�h�a�\�b�l�d�m�� �\���•�g�h�a�_�f�g�b�o�� �k�l�m�^�_�g�l�•�\���Z�g�]�e�h�f�h�\�g�h�€�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•���l�Z���j�h�a�m�f�•�g�g�y���Z�f�_�j�b�d�Z�g�k�v�d�h�€���d�m�e�v�l�m�j�b. �K�_�j�_�^���n�h�j�f���h�j�]�Z�g�•�a�Z�p�•�€��

�g�Z�\�q�Z�g�g�y�� �^�h�f�•�g�m�x�l�v���Z�m�^�b�l�h�j�g�• �e�_�d�p�•�c�g�•�� �•�� �k�_�f�•�g�Z�j�k�v�d�•�� �a�Z�g�y�l�l�y, �^�b�k�d�m�k�•�c�g�•��

�d�e�m�[�b �l�Z�� �d�m�e�v�l�m�j�g�• �_�d�k�d�m�j�k�•�€���� �K�_�j�_�^�� �f�_�l�h�^�•�\�� �g�Z�\�q�Z�g�g�y�� �i�j�_�\�Z�e�x�}��

�\�b�i�_�j�_�^�`�m�x�q�_�� �q�b�l�Z�g�g�y�� �a�� �i�h�^�Z�e�v�r�b�f�� �h�[�]�h�\�h�j�_�g�g�y�f�� �i�j�h�q�b�l�Z�g�h�]�h�� �i�•�^�� �q�Z�k��

�i�j�h�\�_�^�_�g�g�y���e�_�d�p�•�c�g�b�o���•�� �k�_�f�•�g�Z�j�k�v�d�b�o�� �a�Z�g�y�l�v�� �l�Z�� �a�Z�k�•�^�Z�g�v �^�b�k�d�m�k�•�c�g�b�o�� �d�e�m�[�•�\�� 

�I�j�Z�d�l�b�q�g�Z���•�� �d�h�f�m�g�•�d�Z�l�b�\�g�Z���f�_�l�Z�� �d�m�j�k�m���� �n�h�j�f�m�\�Z�g�g�y�� �m�� �k�l�m�^�_�g�l�•�\���f�h�\�g�b�o�� �•��

�k�h�p�•�h�d�m�e�v�l�m�j�g�b�o���a�g�Z�g�v�����f�h�\�e�_�g�g�}�\�b�o���g�Z�\�b�q�h�d���•���m�f�•�g�v���Z�g�]�e�h�f�h�\�g�h�]�h���q�b�l�Z�g�g�y����

�k�e�m�o�Z�g�g�y�����i�b�k�v�f�Z���l�Z���]�h�\�h�j�•�g�g�y. 

�x �F�h�\�g�Z���e�Z�[�h�j�Z�l�h�j�•�y 

�D�h�j�h�l�d�Z�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �a�f�•�k�l�m�� �^�b�k�p�b�i�e�•�g�b�� �d�m�j�k���g�Z�� �a�Z�k�\�h�}�g�g�y 

�•�g�h�a�_�f�g�b�f�b���k�l�m�^�_�g�l�Z�f�b �a�\�m�d�h�\�h�€�� �k�b�k�l�_�f�b�� �i�•�\�g�•�q�g�h�Z�f�_�j�b�d�Z�g�k�v�d�h�€���Z�g�]�e�•�c�k�v�d�h�€��
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�f�h�\�b. �I�j�Z�d�l�b�q�g�Z�� �•�� �d�h�f�m�g�•�d�Z�l�b�\�g�Z�� �f�_�l�Z�� �d�m�j�k�m�����n�h�j�f�m�\�Z�g�g�y�� �•�� �j�h�a�\�b�l�h�d�� �m��

�k�l�m�^�_�g�l�•�\ �g�Z�\�b�q�h�d���]�h�\�h�j�•�g�g�y�����m���l�����q�����\�b�f�h�\�b, �i�j�Z�\�b�e�v�g�h�]�h���^�h�[�h�j�m���•���\�`�b�\�Z�g�g�y��

�e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v �l�Z�� �]�j�Z�f�Z�l�b�q�g�b�o�� �k�l�j�m�d�l�m�j �a�Z�� �^�h�i�h�f�h�]�h�x�� �d�h�f�[�•�g�Z�p�•�€��

�f�_�l�h�^�•�\�� �•�� �i�j�b�c�h�f�•�\�� �g�Z�\�q�Z�g�g�y, �\�b�d�h�j�b�k�l�Z�g�b�o�� �\�b�d�e�Z�^�Z�q�_�f �a�� �Z�d�l�b�\�g�b�f��

�a�Z�e�m�q�_�g�g�y�f �d�h�f�i�¶�x�l�_�j�g�h�]�h���i�j�h�]�j�Z�f�g�h�]�h���a�Z�[�_�a�i�_�q�_�g�g�y��  

�x �<�k�l�m�i���^�h���k�h�p�•�Z�e�v�g�h�€ �l�h�j�]�•�\�e�• 

�D�h�j�h�l�d�Z�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �a�f�•�k�l�m�� �^�b�k�p�b�i�e�•�g�b�� �d�m�j�k���k�i�j�y�f�h�\�Z�g�b�c�� �g�Z��

�h�a�g�Z�c�h�f�e�_�g�g�y�� �k�l�m�^�_�g�l�•�\�� �a�� �h�k�h�[�e�b�\�h�k�l�y�f�b���k�h�p�•�Z�e�v�g�h�€�� �d�h�f�_�j�p�•�€, �n�h�j�f�m�\�Z�g�g�y �m��

�k�l�m�^�_�g�l�•�\���j�h�a�m�f�•�g�g�y�� �^�b�a�Z�c�g�m���� �d�h�g�k�l�j�m�d�p�•�€���� �j�b�g�d�h�\�h�€�� �]�h�l�h�\�g�h�k�l�•�� �l�Z��

�k�b�g�_�j�]�_�l�b�q�g�h�€�� �•�g�l�_�]�j�Z�p�•�€�� �[�•�a�g�_�k-�f�h�[�•�e�v�g�b�o�� �^�h�^�Z�l�d�•�\���� �j�h�a�\�b�l�h�d �[�Z�a�h�\�b�o �a�g�Z�g�v 

�k�h�p�•�Z�e�v�g�h�€�� �d�h�f�_�j�p�•�€�� �I�j�Z�d�l�b�q�g�Z�� �f�_�l�Z�� �d�m�j�k�m�� �n�h�j�f�m�\�Z�g�g�y�� �•�� �j�h�a�\�b�l�h�d�� �m��

�k�l�m�^�_�g�l�•�\�� �g�Z�\�b�q�h�d�� �•�� �m�f�•�g�v�� �^�b�a�Z�c�g�m �[�•�a�g�_�k-�f�h�[�•�e�v�g�b�o�� �^�h�^�Z�l�d�•�\, �n�h�j�f�m�\�Z�g�g�y�� �•��

�j�h�a�\�b�l�h�d�� �g�Z�\�b�q�h�d �k�h�p�•�Z�e�v�g�h�€�� �d�h�f�_�j�p�•�€�� �D�h�f�m�g�•�d�Z�l�b�\�g�Z�� �f�_�l�Z�� �j�h�a�\�b�l�h�d�� �m�f�•�g�v��

�\�_�^�_�g�g�y�� �^�•�e�h�\�h�€�� �^�h�d�m�f�_�g�l�Z�p�•�€���� �g�Z�i�b�k�Z�g�g�y�� �e�b�k�l�•�\-�a�Z�i�b�l�•�\���� �•�g�n�h�j�f�Z�p�•�c�g�b�o��

�e�b�k�l�•�\���� �e�b�k�l�•�\-�k�d�Z�j�]���� �e�b�k�l�•�\-�\�b�[�Z�q�_�g�v�� �l�Z�� �•�g���� �\�b�^�•�\�� �h�n�•�p�•�c�g�h-�^�•�e�h�\�b�o �e�b�k�l�•�\����

�j�h�a�\�b�l�h�d���m�f�•�g�v���g�Z�i�b�k�Z�g�g�y���a�\�•�l�•�\��  

�x �K�i�_�p�•�Z�e�v�g�•���f�•�`�^�b�k�p�b�i�e�•�g�Z�j�g�•���i�j�h�_�d�l�b 

�I�j�Z�d�l�b�q�g�Z�� �•�� �d�h�f�m�g�•�d�Z�l�b�\�g�Z�� �f�_�l�Z���� �n�h�j�f�m�\�Z�g�g�y�� �g�Z�\�b�q�h�d�� �•�� �m�f�•�g�v��

�\�b�d�h�g�Z�g�g�y �i�j�h�_�d�l�•�\ �a�� �i�j�b�d�e�Z�^�g�b�o�� �l�_�o�g�h�e�h�]�•�c, �m�k�g�h�€�� �l�Z�� �i�b�k�_�f�g�h�€�� �i�j�_�a�_�g�l�Z�p�•�€��

�€�o���j�_�a�m�e�v�l�Z�l�•�\�����g�Z�i�b�k�Z�g�g�y���a�\�•�l�•�\. 

�x �I�j�h�_�d�l�b���^�e�y���•�g�l�_�e�_�d�l�m�Z�e�v�g�b�o���i�j�b�k�l�j�h�€�\ 

�D�h�j�h�l�d�Z�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �a�f�•�k�l�m�� �^�b�k�p�b�i�e�•�g�b�� �d�m�j�k�� �k�i�j�y�f�h�\�Z�g�b�c�� �g�Z 

�k�l�\�h�j�_�g�g�y �k�l�m�^�_�g�l�Z�f�b �•�g�g�h�\�Z�p�•�c�g�b�o���i�j�h�_�d�l�•�\���•�g�l�_�e�_�d�l�m�Z�e�v�g�b�o�� �^�h�^�Z�l�d�•�\����

�I�j�Z�d�l�b�q�g�Z�� �f�_�l�Z�� �d�m�j�k�m�� �n�h�j�f�m�\�Z�g�g�y�� �m�� �k�l�m�^�_�g�l�•�\�� �g�Z�\�b�q�h�d �h�i�b�k�m�� �\�b�f�h�]����

�k�l�\�h�j�_�g�g�y �i�e�Z�g�•�\ �j�h�a�j�h�[�e�_�g�g�y�� �•���l�_�k�l�m�\�Z�g�g�y �i�j�h�]�j�Z�f�g�b�o�� �i�j�h�^�m�d�l�•�\. 

�D�h�f�m�g�•�d�Z�l�b�\�g�Z�� �f�_�l�Z���� �n�h�j�f�m�\�Z�g�g�y�� �m�� �k�l�m�^�_�g�l�•�\�� �g�Z�\�b�q�h�d�� �k�l�\�h�j�_�g�g�y���a�Z�y�\�d�b, 

�m�f�•�g�v �i�b�k�v�f�h�\�h�]�h �h�i�b�k�m �i�j�h�_�d�l�m�����m�f�•�g�v�� �i�b�k�v�f�h�\�h�€�� �l�Z�� �m�k�g�h�€�� �i�j�_�a�_�g�l�Z�p�•�€ 

�i�j�h�_�d�l�m���\�•�^�i�h�\�•�^�g�h���^�h���h�[�k�y�]�m���l�Z���f�Z�k�r�l�Z�[�m���\�b�d�h�g�Z�g�h�€���j�h�[�h�l�b���� 

�x �J�h�a�j�h�[�d�Z���k�Z�c�l�m 
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�D�h�j�h�l�d�Z�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �a�f�•�k�l�m�� �^�b�k�p�b�i�e�•�g�b�� �d�m�j�k�� �k�i�j�y�f�h�\�Z�g�b�c�� �g�Z 

�k�l�\�h�j�_�g�g�y�� �•�g�l�_�j�n�_�c�k�•�\���^�e�y�� �\�_�[-�k�l�h�j�•�g�h�d���l�Z �h�[�j�h�[�d�b���^�Z�g�b�o���� �D�m�j�k�� �Z�d�p�_�g�l�m�}�� �g�Z��

�[�_�a�i�_�p�• �\�_�[-�k�Z�c�l�•�\���a�� �d�h�g�l�j�h�e�v�h�\�Z�g�b�f�� �^�h�k�l�m�i�h�f�����g�Z�e�Z�r�l�m�\�Z�g�g�•�� �l�Z 

�Z�^�f�•�g�•�k�l�j�m�\�Z�g�g�• �k�b�k�l�_�f�� �m�i�j�Z�\�e�•�g�g�y�� �d�h�g�l�_�g�l�h�f���� �I�j�Z�d�l�b�q�g�Z�� �f�_�l�Z�� �d�m�j�k�m�� 

�n�h�j�f�m�\�Z�g�g�y�� �m�� �k�l�m�^�_�g�l�•�\�� �m�f�•�g�v �j�h�a�j�h�[�e�y�l�b �\�_�[-�k�Z�c�l�b. �D�h�f�m�g�•�d�Z�l�b�\�g�Z�� �f�_�l�Z����

�n�h�j�f�m�\�Z�g�g�y�� �m�� �k�l�m�^�_�g�l�•�\�� �m�f�•�g�v�� �y�d�•�k�g�h�]�h�� �i�j�_�a�_�g�l�m�\�Z�g�g�y�� �•�g�n�h�j�f�Z�p�•�€�� �g�Z�� �k�Z�c�l�•��

�\�•�^�i�h�\�•�^�g�h���^�h���p�•�e�_�c���k�Z�c�l�m��  

�x �A�Z�k�l�h�k�m�\�Z�g�g�y �•�g�l�_�j�g�_�l-�i�j�h�]�j�Z�f 

�D�h�j�h�l�d�Z�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �a�f�•�k�l�m�� �^�b�k�p�b�i�e�•�g�b�� �d�m�j�k�� �k�i�j�y�f�h�\�Z�g�b�c�� �g�Z 

�k�l�\�h�j�_�g�g�y �•�g�l�_�j�Z�d�l�b�\�g�b�o �•�g�l�_�j�g�_�l-�i�j�h�]�j�Z�f �l�Z���^�h�^�Z�l�d�•�\���a���n�h�d�m�k�h�f���g�Z���d�e�•�}�g�l�Z����

�I�j�Z�d�l�b�q�g�Z�� �f�_�l�Z�� �d�m�j�k�m�� �n�h�j�f�m�\�Z�g�g�y�� �m�� �k�l�m�^�_�g�l�•�\�� �g�Z�\�b�q�h�d���a�Z�\�Z�g�l�Z�`�_�g�g�y����

�h�g�h�\�e�_�g�g�y �l�Z �i�_�j�_�\�•�j�d�b �•�g�l�_�j�g�_�l-�i�j�h�]�j�Z�f�� �l�Z�� �^�h�^�Z�l�d�•�\. �D�h�f�m�g�•�d�Z�l�b�\�g�Z�� �f�_�l�Z����

�n�h�j�f�m�\�Z�g�g�y�� �m�� �k�l�m�^�_�g�l�•�\�� �m�f�•�g�v�� �\�_�^�_�g�g�y�� �i�_�j�_�]�h�\�h�j�•�\�� �l�Z�� �^�•�e�h�\�h�€�� �i�_�j�_�i�b�k�d�b�� �a��

�d�e�•�}�g�l�Z�f�b�� �a�� �f�_�l�h�x�� �a�¶�y�k�m�\�Z�g�g�y�� �€�o�� �i�h�l�j�_�[�� �l�Z�� �i�j�•�h�j�b�l�_�l�•�\���� �Z�� �l�Z�d�h�`�� �m�f�•�g�v��

�i�•�^�]�h�l�h�\�d�b���a�\�•�l�•�\���i�j�h���\�b�d�h�g�Z�g�m���j�h�[�h�l�m���l�Z���i�j�_�a�_�g�l�Z�p�•�c���j�h�a�j�h�[�e�_�g�b�o �•�g�l�_�j�g�_�l-

�i�j�h�]�j�Z�f���•���^�h�^�Z�l�d�•�\�� 

�x �I�h�[�m�^�h�\�Z �_�n�_�d�l�b�\�g�h�€���d�h�f�Z�g�^�b 

�D�h�j�h�l�d�Z�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �a�f�•�k�l�m�� �^�b�k�p�b�i�e�•�g�b�� �d�m�j�k�� �k�i�j�y�f�h�\�Z�g�b�c�� �g�Z 

�h�a�g�Z�c�h�f�e�_�g�g�y���k�l�m�^�_�g�l�•�\���a���a�Z�]�Z�e�v�g�b�f�b���i�j�h�[�e�_�f�Z�f�b���f�_�g�_�^�`�f�_�g�l�m �\ �1�L-�k�n�_�j�•�����Z��

�l�Z�d�h�`���k�m�q�Z�k�g�b�f�b���\�b�d�e�b�d�Z�f�b�����y�d�•���\�b�g�b�d�Z�x�l�v �m �d�h�f�Z�g�^�Z�o �i�j�h�\�•�^�g�b�o���n�Z�o�•�\�p�•�\���a��

�•�g�n�h�j�f�Z�p�•�c�g�b�o���l�_�o�g�h�e�h�]�•�c�����I�j�Z�d�l�b�q�g�Z�� �f�_�l�Z�� �d�m�j�k�m�����j�h�a�\�b�l�h�d �m�� �k�l�m�^�_�g�l�•�\ 

�e�•�^�_�j�k�v�d�b�o���y�d�h�k�l�_�c�� �l�Z�� �m�f�•�g�v���� �g�_�h�[�o�•�^�g�b�o �^�e�y�� �^�h�k�y�]�g�_�g�g�y�� �m�k�i�•�o�m�����m�� �l���q���� �m�f�•�g�v 

�\�b�j�•�r�_�g�g�y���d�h�g�n�e�•�d�l�•�\, �m�f�•�g�v���j�h�[�h�l�b���m���\�•�j�l�m�Z�e�v�g�b�o �d�h�f�Z�g�^�Z�o�����D�h�f�m�g�•�d�Z�l�b�\�g�Z��

�f�_�l�Z���� �n�h�j�f�m�\�Z�g�g�y�� �m�� �k�l�m�^�_�g�l�•�\�� �m�f�•�g�v���\�_�^�_�g�g�y�� �[�_�k�•�^�� �l�Z�� �i�_�j�_�i�b�k�d�b�� �a�� �f�_�l�h�x��

�a�Z�e�Z�]�h�^�`�_�g�g�y�� �d�h�g�n�e�•�d�l�•�\���� �\�b�d�h�j�b�k�l�Z�g�g�y�� �d�h�f�m�g�•�d�Z�l�b�\�g�b�o�� �k�l�j�Z�l�_�]�•�c��

�Z�j�]�m�f�_�g�l�Z�p�•�€���� �i�_�j�_�d�h�g�Z�g�g�y�� �l�Z�� �•�g�n�h�j�f�m�\�Z�g�g�y���� �n�h�j�f�m�\�Z�g�g�y�� �m�f�•�g�v�� �g�Z�i�b�k�Z�g�g�y��

�e�b�k�l�•�\�� �l�Z�� �f�_�c�e�•�\���± �\�•�^�i�h�\�•�^�_�c�� �g�Z���k�d�Z�j�]�b���� �n�h�j�f�m�\�Z�g�g�y�� �m�f�•�g�v�� �g�Z�i�b�k�Z�g�g�y��

�i�j�h�_�d�l�m, �i�j�_�a�_�g�l�Z�p�•�€�� 

�x �L�_�e�_�d�h�f�m�g�•�d�Z�p�•�c�g�• �l�_�o�g�h�e�h�]�•�€ 
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�^�h�k�l�m�i�m�� �d�h�f�m�l�Z�p�•�€���e�Z�g�p�x�]�•�\���� �\�•�j�l�m�Z�e�v�g�b�o�� �d�Z�g�Z�e�•�\�� �•�� �i�Z�d�_�l�•�\. �D�h�f�m�g�•�d�Z�l�b�\�g�Z��

�f�_�l�Z�����n�h�j�f�m�\�Z�g�g�y���m�f�•�g�v���g�Z�i�b�k�Z�g�g�y���a�\�•�l�•�\�����i�•�^�]�h�l�h�\�d�b���i�j�_�a�_�g�l�Z�p�•�c�� 

�x �L�_�e�_�d�h�f�m�g�•�d�Z�p�•�€���l�Z���f�_�j�_�`�•���^�Z�g�b�o�����i�j�h�_�d�l�b�� 
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�h�a�g�Z�c�h�f�e�_�g�g�y �k�l�m�^�_�g�l�•�\���a���i�•�^�]�h�l�h�\�d�h�x �i�j�h�_�d�l�•�\�� �i�j�b�k�\�y�q�_�g�b�o�� �h�k�h�[�e�b�\�h�k�l�y�f��

�j�h�[�h�l�b �a�Z�k�h�[�•�\ �f�Z�k�h�\�h�€�� �•�g�n�h�j�f�Z�p�•�€ �l�Z���f�m�e�v�l�b�f�_�^�•�c�g�b�o �i�j�h�]�j�Z�f�� �\�� �j�_�`�b�f�•��

�j�_�Z�e�v�g�h�]�h�� �q�Z�k�m, �a�h�d�j�_�f�Z�� �i�b�l�Z�g�g�y�f���[�_�a�i�_�d�b�� �i�h�l�h�d�h�\�b�o�� �f�_�^�•�Z�����l�_�k�l�m�\�Z�g�g�y��

�k�m�f�•�k�g�h�k�l�•���c �\�•�^�i�h�\�•�^�g�h�k�l�•�� �^�h�^�Z�l�d�•�\�� �•�� �i�h�k�e�m�]�� �m�� �j�_�Z�e�v�g�h�f�m�� �q�Z�k�•. �I�j�Z�d�l�b�q�g�Z��
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�i�j�h�[�e�_�f�Z�f�� �j�h�[�h�l�b �a�Z�k�h�[�•�\ �f�Z�k�h�\�h�€�� �•�g�n�h�j�f�Z�p�•�€ �l�Z���f�m�e�v�l�b�f�_�^�•�c�g�b�o �i�j�h�]�j�Z�f�� �\��

�j�_�`�b�f�•�� �j�_�Z�e�v�g�h�]�h�� �q�Z�k�m, �a�h�d�j�_�f�Z�� �i�b�l�Z�g�g�y�f���[�_�a�i�_�d�b�� �i�h�l�h�d�h�\�b�o�� �f�_�^�•�Z����

�l�_�k�l�m�\�Z�g�g�y�� �k�m�f�•�k�g�h�k�l�•���c �\�•�^�i�h�\�•�^�g�h�k�l�•�� �^�h�^�Z�l�d�•�\�� �•�� �i�h�k�e�m�]�� �m�� �j�_�Z�e�v�g�h�f�m�� �q�Z�k�•. 

�D�h�f�m�g�•�d�Z�l�b�\�g�Z�� �f�_�l�Z���� �n�h�j�f�m�\�Z�g�g�y�� �•�� �j�h�a�\�b�l�h�d�� �m�� �k�l�m�^�_�g�l�•�\�� �m�f�•�g�v�� �g�Z�i�b�k�Z�g�g�y��

�i�j�h�_�d�l�•�\���� �i�•�^�]�h�l�h�\�d�b�� �a�\�•�l�•�\���� �i�•�^�]�h�l�h�\�d�b�� �•�� �i�j�h�\�_�^�_�g�g�y�� �i�j�_�a�_�g�l�Z�p�•�c���� �m�q�Z�k�l�•�� �m��

�\�_�[-�d�h�g�n�_�j�_�g�p�•�y�o���� 
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�n�h�j�f�m�\�Z�g�g�y�� �m�� �k�l�m�^�_�g�l�•�\�� �m�f�•�g�v�� �a�Z�k�l�h�k�m�\�Z�g�g�y�� �l�_�o�g�h�e�h�]�•�c �l�Z�� �m�i�j�Z�\�e�•�g�g�y���g�b�f�b��

�^�e�y���\�b�j�•�r�_�g�g�y �d�h�g�d�j�_�l�g�b�o���i�j�h�n�_�k�•�c�g�b�o�� �a�Z�\�^�Z�g�v�� �\�� �h�j�]�Z�g�•�a�Z�p�•�y�o�� �l�Z�� �g�Z��

�i�•�^�i�j�b�}�f�k�l�\�Z�o�� �m�� �j�•�a�g�b�o�� �k�n�_�j�Z�o �\�� �y�d�h�k�l�•�� �\�g�m�l�j�•�r�g�v�h�]�h�� �Z�[�h�� �a�h�\�g�•�r�g�v�h�]�h��

�d�h�g�k�m�e�v�l�Z�g�l�Z�����I�j�Z�d�l�b�q�g�Z���f�_�l�Z���d�m�j�k�m�����n�h�j�f�m�\�Z�g�g�y���m���k�l�m�^�_�g�l�•�\���m�f�•�g�v���g�Z�^�Z�g�g�y��

�d�h�g�k�m�e�v�l�Z�p�•�c�g�b�o�� �i�h�k�e�m�], �a�Z�e�m�q�_�g�g�y �d�e�•�}�g�l�•�\�� �g�Z�� �\�k�•�o�� �_�l�Z�i�Z�o�� �\�b�y�\�e�_�g�g�y��

�i�j�h�[�e�_�f�b�� �l�Z���€�€���\�b�j�•�r�_�g�g�y���� �H�k�h�[�e�b�\�Z�� �m�\�Z�]�Z�� �i�j�b�^�•�e�y�}�l�v�k�y���n�h�j�f�m�\�Z�g�g�x�� �m�f�•�g�v��

�m�i�j�Z�\�e�•�g�g�y �h�q�•�d�m�\�Z�g�g�y�f�b �d�e�•�}�g�l�•�\�� �D�h�f�m�g�•�d�Z�l�b�\�g�Z�� �f�_�l�Z���� �n�h�j�f�m�\�Z�g�g�y�� �m�f�•�g�v��
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�\�_�^�_�g�g�y���i�b�k�v�f�h�\�h�€���i�_�j�_�i�b�k�d�b�����j�h�a�\�b�l�h�d���m�f�•�g�v���\�b�d�h�j�b�k�l�Z�g�g�y���d�h�f�m�g�•�d�Z�l�b�\�g�b�o��

�k�l�j�Z�l�_�]�•�c�� �•�g�n�h�j�f�m�\�Z�g�g�y���� �Z�j�]�m�f�_�g�l�Z�p�•�€���� �i�_�j�_�d�h�g�Z�g�g�y���� �y�d�•�� �a�Z�k�l�h�k�h�\�m�x�l�v��

�i�j�h�\�•�^�g�•���d�h�g�k�Z�e�l�b�g�]�h�\�•���d�h�f�i�Z�g�•�€. 

�:�g�Z�e�•�a�� �a�f�•�k�l�m�� �d�m�j�k�•�\�� �g�Z�\�q�Z�e�v�g�b�o�� �^�b�k�p�b�i�e�•�g���s�_�� �j�Z�a���^�h�\�•�\ �^�h�f�•�g�m�\�Z�g�g�y��

�\�b�a�g�Z�q�_�g�b�o�� �m���i�•��̂j�h�a�^�•�e�•�� ������ �`�Z�g�j�•�\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\�� �H�d�j�•�f�� �p�v�h�]�h���� �a�^�•�c�k�g�_�g�b�c�� �Z�g�Z�e�•�a�� �^�h�a�\�h�e�y�}��

�k�l�\�_�j�^�`�m�\�Z�l�b�� �i�j�h�� �\�Z�]�h�f�•�k�l�v�� �f�•�`�i�j�_�^�f�_�l�g�b�o�� �a�\�¶�y�a�d�•�\���m�� �n�h�j�f�m�\�Z�g�g�•�� �a�f�•�k�l�m��

�g�Z�\�q�Z�g�g�y���Z�g�]�e�•�c�k�v�d�h�€���f�h�\�b���a�Z���i�j�h�n�_�k�•�c�g�b�f���k�i�j�y�f�m�\�Z�g�g�y�f���m���f�Z�]�•�k�l�j�Z�l�m�j�•���y�d���\��

�Z�f�_�j�b�d�Z�g�k�v�d�h�f�m�����l�Z�d���•���\���m�d�j�Z�€�g�k�v�d�h�f�m���m�g�•�\�_�j�k�b�l�_�l�k�v�d�h�f�m���k�_�j�_�^�h�\�b�s�•�� 

�F�•�`�i�j�_�^�f�_�l�g�•�� �a�\�¶�y�a�d�b, �a�]�•�^�g�h�� �•�a�� �\�b�a�g�Z�q�_�g�g�y�f, �a�Z�i�j�h�i�h�g�h�\�Z�g�b�f��

�K�� �=�h�g�q�Z�j�_�g�d�h�f�����± �©�\�a�Z�}�f�g�_�� �m�a�]�h�^�`�_�g�g�y�� �g�Z�\�q�Z�e�v�g�b�o�� �i�j�h�]�j�Z�f���� �a�m�f�h�\�e�_�g�_��

�k�b�k�l�_�f�h�x�� �g�Z�m�d�� �•�� �^�b�^�Z�d�l�b�q�g�h�x�� �f�_�l�h�x���� �F�•�`�i�j�_�^�f�_�l�g�•�� �a�\�¶�y�a�d�b�� �\�•�^�h�[�j�Z�`�Z�x�l�v��

�d�h�f�i�e�_�d�k�g�b�c���i�•�^�o�•�^���^�h���\�b�o�h�\�Z�g�g�y���c���g�Z�\�q�Z�g�g�y�����y�d�b�c���^�Z�}���f�h�`�e�b�\�•�k�l�v���\�b�^�•�e�b�l�b��

�y�d�� �]�h�e�h�\�g�•�� �_�e�_�f�_�g�l�b�� �a�f�•�k�l�m�� �h�k�\�•�l�b���� �l�Z�d�� �•�� �\�a�Z�}�f�h�a�\�¶�y�a�d�b�� �f�•�`�� �g�Z�\�q�Z�e�v�g�b�f�b��

�i�j�_�^�f�_�l�Z�f�b�����G�Z���[�m�^�v-�y�d�h�f�m���_�l�Z�i�•���g�Z�\�q�Z�g�g�y���f�•�`�i�j�_�^�f�_�l�g�•���a�\�¶�y�a�d�b���\�b�d�h�g�m�x�l�v��

�\�b�o�h�\�g�m���� �j�h�a�\�b�\�Z�x�q�m�� �c���^�_�l�_�j�f�•�g�m�x�q�m�� �n�m�g�d�p�•�€�� �a�Z�\�^�y�d�b�� �•�g�l�_�]�j�Z�p�•�€�� �a�g�Z�g�v���� �s�h��

�i�•�^�\�b�s�m�}���i�j�h�^�m�d�l�b�\�g�•�k�l�v���i�_�j�_�[�•�]�m���i�k�b�o�•�q�g�b�o���i�j�h�p�_�k�•�\�����F�•�`�i�j�_�^�f�_�l�g�•���a�\�¶�y�a�d�b��

�n�h�j�f�m�x�l�v�� �d�h�g�d�j�_�l�g�•�� �a�g�Z�g�g�y���« ���� �\�d�e�x�q�Z�x�l�v�� �€�o�� �\�� �h�i�_�j�m�\�Z�g�g�y�� �i�•�a�g�Z�\�Z�e�v�g�b�f�b��

�f�_�l�h�^�Z�f�b���� �y�d�•�� �f�Z�x�l�v�� �a�Z�]�Z�e�v�g�h�g�Z�m�d�h�\�b�c�� �o�Z�j�Z�d�l�_�j�� ���Z�[�k�l�j�Z�]�m�\�Z�g�g�y����

�f �h�^�_�e�x�\�Z�g�g�y���� �Z�g�Z�e�h�]�•�y���� �m�a�Z�]�Z�e�v�g�_�g�g�y�� �l�h�s�h�������<�Z�`�e�b�\�m�� �j�h�e�v�� �f�•�`�i�j�_�^�f�_�l�g�•��

�a�\�¶�y�a�d�b�� �\�•�^�•�]�j�Z�x�l�v�� �m�� �j�h�a�\�b�l�d�m�� �k�b�k�l�_�f�g�h�]�h�� �f�b�k�e�_�g�g�y���« ���� �K�b�k�l�_�f�g�b�c�� �o�Z�j�Z�d�l�_�j��

�f�•�`�i�j�_�^�f�_�l�g�b�o�� �a�\�¶�y�a�d�•�\�� �\�b�f�Z�]�Z�}�� �a�Z�e�m�q�_�g�g�y�� �m�q�_�g�b�o-�k�i�_�p�•�Z�e�•�k�l�•�\�� �a�� �m�k�•�o��

�g�Z�\�q�Z�e�v�g�b�o�� �i�j�_�^�f�_�l�•�\�� ���]�Z�e�m�a�_�c�� �a�Z�]�Z�e�v�g�h�€�� �h�k�\�•�l�b���� �^�b�^�Z�d�l�•�\���� �i�k�b�o�h�e�h�]�•�\����

�f�_�l�h�^�b�k�l�•�\���� �m�q�b�l�_�e�•�\�� �^�e�y�� �h�i�j�Z�p�x�\�Z�g�g�y�� �i�j�h�]�j�Z�f�� �•�� �i�•�^�j�m�q�g�b�d�•�\�� �g�Z��

�f�•�`�i�j�_�^�f�_�l�g�•�c���h�k�g�h�\�•�ª �>�����������k�����������@.  

�J�_�Z�e�•�a�Z�p�•�y�� �f�•�`�i�j�_�^�f�_�l�g�b�o�� �a�\�¶�y�a�d�•�\�� �m�� �i�j�h�p�_�k�•�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �n�Z�o�•�\�p�•�\�� �1�L-�k�i�_�p�•�Z�e�v�g�h�k�l�_�c���\�� �m�f�h�\�Z�o�� �f�Z�]�•�k�l�j�Z�l�m�j�b��
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�i�_�j�_�^�[�Z�q�Z�}�� �l�•�k�g�•�� �d�h�g�l�Z�d�l�b�� �a�� �i�j�_�^�k�l�Z�\�g�b�d�Z�f�b�� �i�j�h�n�•�e�x�x�q�b�o�� �d�Z�n�_�^�j����

�d�h�g�k�m�e�v�l�m�\�Z�g�g�y���a���n�Z�o�•�\�p�y�f�b���c���^�h�a�\�h�e�y�}���d�h�g�d�j�_�l�b�a�m�\�Z�l�b���i�j�_�^�f�_�l���i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\���� 

�A�Z�� �k�\�h�€�f�� �o�Z�j�Z�d�l�_�j�h�f�� �f�•�`�i�j�_�^�f�_�l�g�•�� �a�\�¶�y�a�d�b���Z�g�]�e�•�c�k�v�d�h�€�� �f�h�\�b�� �a�Z��

�i�j�h�n�_�k�•�c�g�b�f�� �k�i�j�y�f�m�\�Z�g�g�y�f �a�� �^�b�k�p�b�i�e�•�g�Z�f�b���i�j�h�n�_�k�•�c�g�h�€�� �i�•�^�]�h�l�h�\�d�b��

�i�h�^�•�e�y�x�l�v�k�y�� �g�Z �a�f�•�k�l�h�\�g�h-�•�g�n�h�j�f�Z�p�•�c�g�• �l�Z�� �n�Z�d�l�b�q�g�• [149]. �<�b�k�\�•�l�e�_�g�g�y��

�f�•�`�i�j�_�^�f�_�l�g�b�o�� �a�\�¶�y�a�d�•�\���g�Z�� �j�•�\�g�•���i�j�_�^�k�l�Z�\�e�_�g�g�y�� �a�f�•�k�l�m���� �•�g�n�h�j�f�m�\�Z�g�g�y�� �i�j�h��

�n�Z�d�l�b �q�b �i�h�^�•�€ �k�i�j�b�y�}�� �m�a�Z�]�Z�e�v�g�_�g�g�x���• �k�b�k�l�_�f�Z�l�b�a�Z�p�•�€�� �a�g�Z�g�v���� �Z���\�•�^�l�Z�d���± 

�_�n�_�d�l�b�\�g�h�k�l�•�� �i�j�h�p�_�k�m���n�h�j�f�m�\�Z�g�g�y�� �m�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•.  

�G�Z�� �h�k�g�h�\�•���\�b�d�e�Z�^�_�g�b�o�� �\�b�s�_�� �j�_�a�m�e�v�l�Z�l�•�\���a�^�•�c�k�g�_�g�h�]�h�� �Z�g�Z�e�•�a�m�� �a�f�•�k�l�m��

�i�j�h�]�j�Z�f���i�•�^�]�h�l�h�\�d�b�� �f�Z�]�•�k�l�j�•�\�� �a�� �•�g�n�h�j�f�Z�p�•�c�g�b�o�� �l�_�o�g�h�e�h�]�•�c�� �\�� �m�g�•�\�_�j�k�b�l�_�l�Z�o��

�K�R�:���l�Z���a�f�•�k�l�h�\�b�o�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d���\�•�^�i�h�\�•�^�g�b�o���g�Z�\�q�Z�e�v�g�b�o�� �^�b�k�p�b�i�e�•�g, �y�d�•��

�a�Z�[�_�a�i�_�q�m�x�l�v�� �€�o�� �d�h�f�m�g�•�d�Z�l�b�\�g�m�� �i�•�^�]�h�l�h�\�d�m�����Z�g�Z�e�•�a�m�� �g�Z�\�q�Z�e�v�g�b�o�� �i�j�h�]�j�Z�f�� �•��

�j�h�[�h�q�b�o���i�j�h�]�j�Z�f���^�b�k�p�b�i�e�•�g���i�j�h�n�_�k�•�c�g�h�€���i�•�^�]�h�l�h�\�d�b���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���m��

�f�Z�]�•�k�l�j�Z�l�m�j�•���� �Z�� �l�Z�d�h�`�� �Z�g�Z�e�•�a�m�� �g�Z�\�q�Z�e�v�g�b�o�� �i�j�h�]�j�Z�f�� �•�� �j�h�[�h�q�b�o�� �i�j�h�]�j�Z�f��

�g�Z�\�q�Z�e�v�g�h�€���^�b�k�p�b�i�e�•�g�b���©�:�g�]�e�•�c�k�v�d�Z���f�h�\�Z���a�Z���i�j�h�n�_�k�•�c�g�b�f���k�i�•�e�d�m�\�Z�g�g�y�f�ª�����s�h��

�\�b�d�e�Z�^�Z�e�b�k�y���k�l�m�^�_�g�l�Z�f���f�Z�]�•�k�l�j�Z�l�m�j�b���± �f�Z�c�[�m�l�g�•�f���1�L-�n�Z�o�•�\�p�y�f���m���E�v�\�•�\�k�v�d�h�f�m��

�g�Z�p�•�h�g�Z�e�v�g�h�f�m���m�g�•�\�_�j�k�b�l�_�l�•�� �•�f�_�g�•���1�\�Z�g�Z���N�j�Z�g�d�Z���� �G�M���©�E�v�\�•�\�k�v�d�Z���i�h�e�•�l�_�o�g�•�d�Z�ª��

�l�Z�� �L�_�j�g�h�i�•�e�v�k�v�d�h�f�m�� �g�Z�p�•�h�g�Z�e�v�g�h�f�m�� �i�_�^�Z�]�h�]�•�q�g�h�f�m�� �m�g�•�\�_�j�k�b�l�_�l�•�� �•�f�_�g�•��

�<�h�e�h�^�b�f�b�j�Z���=�g�Z�l�x�d�Z; �Z�� �l�Z�d�h�` �i�•�^�j�m�q�g�b�d�•�\���•�� �i�h�k�•�[�g�b�d�•�\�� �s�h�� �\�b�d�h�g�m�x�l�v�� �j�h�e�v��

�a�Z�k�h�[�•�\�� �g�Z�\�q�Z�g�g�y�� �m�� �i�j�h�p�_�k�•�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �\�b�a�g�Z�q�_�g�h�� �i�_�j�_�e�•�d�� �l�_�f�� �l�Z�� �i�j�h�[�e�_�f���� �y�d�•���^�h�p�•�e�v�g�h��

�\�\�Z�`�Z�l�b���d�h�f�i�h�g�_�g�l�Z�f�b���i�j�_�^�f�_�l�g�h�]�h���Z�k�i�_�d�l�m���a�f�•�k�l�m���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\: 

�x �^�•�e�h�\�_���e�b�k�l�m�\�Z�g�g�y�� 
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�x �e�b�k�l-�a�Z�i�b�l�� 

�x �e�b�k�l-�\�•�^�i�h�\�•�^�v���g�Z���a�Z�i�b�l�� 

�x �e�b�k�l�m�\�Z�g�g�y���g�Z���i�j�_�^�f�_�l���a�Z�f�h�\�e�_�g�g�y���d�h�f�i�¶�x�l�_�j�•�\�� 

�x �e�b�k�l�m�\�Z�g�g�y���g�Z���i�j�_�^�f�_�l���a�Z�f�h�\�e�_�g�g�y���i�j�h�]�j�Z�f�g�h�]�h���a�Z�[�_�a�i�_�q�_�g�g�y�� 

�x �_�e�_�d�l�j�h�g�g�_�� �e�b�k�l�m�\�Z�g�g�y���g�Z�� �i�j�_�^�f�_�l�� �k�b�k�l�_�f�g�h�]�h���Z�^�f�•�g�•�k�l�j�m�\�Z�g�g�y�� �l�Z��

�f�_�j�_�`�•�� 

�x �_�e�_�d�l�j�h�g�g�_���e�b�k�l�m�\�Z�g�g�y���g�Z���i�j�_�^�f�_�l���[�_�a�i�_�d�b���l�Z���a�[�_�j�•�]�Z�g�g�y���^�Z�g�b�o�� 

�x �_�e�_�d�l�j�h�g�g�_���e�b�k�l�m�\�Z�g�g�y���g�Z���i�j�_�^�f�_�l �\�_�[-�^�b�a�Z�c�g�m�� 

�x �_�e�_�d�l�j�h�g�g�_���e�b�k�l�m�\�Z�g�g�y���g�Z���i�j�_�^�f�_�l �\�b�j�•�r�_�g�g�y���Z�\�Z�j�•�c�g�b�o���k�b�l�m�Z�p�•�€�� 

�x �h�k�h�[�e�b�\�h�k�l�•���m�i�j�Z�\�e�•�g�g�y���i�j�h�_�d�l�h�f�� 

�x � �̂h�i�h�\�•�^�v; 

�x �a�\�•�l�� 

�L�_�f�Z�l�b�d�Z�� �g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m���� �\�•�^�[�h�j�m�� �y�d�h�]�h�� �[�m�^�_�� �i�j�b�k�\�y�q�_�g�h��

�g�Z�k�l�m�i�g�b�c�� �i�•�^�j�h�a�^�•�e�� �^�b�k�_�j�l�Z�p�•�€���� �Z�� �l�Z�d�h�`���l�_�f�Z�l�b�d�Z���\�i�j�Z�\�� �•�a�� �j�h�a�j�h�[�e�_�g�h�€�� �\��

�h�^�g�h�f�m���•�a���g�Z�k�l�m�i�g�b�o���i�•�^�j�h�a�^�•�e�•�\ �^�b�k�_�j�l�Z�p�•�€���i�•��̂k�b�k�l�_�f�b���\�i�j�Z�\���^�e�y���n�h�j�f�m�\�Z�g�g�y��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\ �a�g�Z�o�h�^�b�l�v�k�y�� �\�� �^�•�Z�i�Z�a�h�g�•��

�\�b�a�g�Z�q�_�g�b�o���i�j�h�[�e�_�f���•���l�_�f.  

 

 

�����������<�•�^�[�•�j���g�Z�\�q�Z�e�v�g�h�]�h���f�Z�l�_�j�•�Z�e�m  

 

�M�k�i�•�r�g�_���\�b�j�•�r�_�g�g�y���i�j�h�[�e�_�f�b���\�•�^�[�h�j�m���g�Z�\�q�Z�e�v�g�h�]�h���f�Z�l�_�j�•�Z�e�m���}���h�^�g�•�}�x��

�•�a�� �d�e�x�q�h�\�b�o���i�_�j�_�^�m�f�h�\���_�n�_�d�l�b�\�g�h�]�h�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\�����h�k�d�•�e�v�d�b���g�Z�\�q�Z�e�v�g�b�c���f�Z�l�_�j�•�Z�e���\�•�^�•�]�j�Z�}���\�Z�`�e�b�\�m���j�h�e�v���m��

�p�v�h�f�m���i�j�h�p�_�k�•��  

�G�Z�\�q�Z�e�v�g�b�c�� �f�Z�l�_�j�•�Z�e�� �\�b�d�h�g�m�}�� �j�h�e�v�� �h�k�g�h�\�g�h�]�h�� �a�Z�k�h�[�m�� �g�Z�\�q�Z�g�g�y��[150, 

�k�� 89] �•���f�_�l�Z�� �c�h�]�h�� �a�Z�k�l�h�k�m�\�Z�g�g�y���f�Z�} �\�•�^�i�h�\�•�^�Z�l�b�� �f�_�l�•�� �g�Z�\�q�Z�g�g�y�����g�Z�� �y�d�m��
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�k�i�j�y�f�h�\�Z�g�b�c���a�f�•�k�l���g�Z�\�q�Z�g�g�y�����M���d�h�g�l�_�d�k�l�•���g�Z�r�h�]�h���^�h�k�e�•�^�`�_�g�g�y���l�Z�d�h�x���f�_�l�h�x���}��

�n�h�j�f�m�\�Z�g�g�y���m�� �f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\�� �k�b�k�l�_�f�b���\�•�^�i�h�\�•�^�g�b�o �a�g�Z�g�v�����g�Z�\�b�q�h�d�� �•��

�m�f�•�g�v �± �d�h�f�i�h�g�_�g�l�•�\�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•���l�Z�� �j�h�a�\�b�l�h�d�� �p�•�}�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•���a��

�i�_�j�k�i�_�d�l�b�\�h�x���Z�^�_�d�\�Z�l�g�h�]�h���a�Z�k�l�h�k�m�\�Z�g�g�y���k�n�h�j�f�h�\�Z�g�h�€���k�b�k�l�_�f�b���a�g�Z�g�v�����g�Z�\�b�q�h�d��

�•���m�f�•�g�v���m���k�b�l�m�Z�p�•�y�o �i�j�h�n�_�k�•�c�g�h �h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���� 

�L�Z�d�����i�j�h�p�_�k�� �\�•�^�[�h�j�m�� �g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�� �k�i�j�y�f�h�\�Z�g�b�c�� �g�Z�� �a�Z�k�\�h�}�g�g�y��

�k�l�m�^�_�g�l�Z�f�b�� �e�_�d�k�b�q�g�b�o�� �a�g�Z�g�v���� �e�_�d�k�b�q�g�b�o�� �g�Z�\�b�q�h�d���� �a�g�Z�g�v�� �i�b�k�v�f�Z���� �g�Z�\�b�q�h�d �l�Z��

�m�f�•�g�v�� �i�b�k�v�f�Z�� �H�k�g�h�\�g�Z�� �p�•�e�v�� �a�Z�k�l�h�k�m�\�Z�g�g�y�� �g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m���± 

�h�a�g�Z�c�h�f�e�_�g�g�y�� �k�l�m�^�_�g�l�•�\�� �a�� �©�`�b�\�h�x�ª�� �f�h�\�h�x�� �\�� �k�b�l�m�Z�p�•�y�o�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y���a�� �m�j�Z�o�m�\�Z�g�g�y�f�� �g�Z�\�q�Z�e�v�g�b�o�� �i�h�l�j�_�[�� �l�Z�� �•�g�l�_�j�_�k�•�\��

�k�l�m�^�_�g�l�•�\ [150].  

�1�]�g�h�j�m�\�Z�g�g�y���g�Z�\�q�Z�e�v�g�b�o���i�h�l�j�_�[���m���\�b�d�e�Z�^�Z�g�g�•���•���g�Z�\�q�Z�g�g�•���•�g�h�a�_�f�g�b�o���f�h�\��

�a�Z���i�j�h�n�_�k�•�c�g�b�f�� �k�i�j�y�f�m�\�Z�g�g�y�f�� �g�Z�m�d�h�\�p�•�� �\�\�Z�`�Z�x�l�v�� �h�^�g�b�f�� �•�a�� �h�k�g�h�\�g�b�o��

�q�b�g�g�b�d�•�\���g�_�]�Z�l�b�\�g�h�]�h�� �\�i�e�b�\�m�� �g�Z�� �l�_�f�i�� �•�� �j�_�a�m�e�v�l�Z�l�b�\�g�•�k�l�v�� �g�Z�\�q�Z�e�v�g�h�]�h��

�i�j�h�p�_�k�m���>���������k�����������@�����Z�^�`�_���g�Z�\�q�Z�e�v�g�•���i�h�l�j�_�[�b���l�Z���•�g�l�_�j�_�k�b���k�l�m�^�_�g�l�•�\���f�Z�l�b�f�m�l�v��

�[�_�a�i�h�k�_�j�_�^�g�•�c���\�i�e�b�\���g�Z���f�h�l�b�\�Z�p�•�x���^�h���g�Z�\�q�Z�g�g�y���•�g�h�a�_�f�g�h�€���f�h�\�b�����m���l�h�f�m���q�b�k�e�•��

�c�� �a�Z�� �i�j�h�n�_�k�•�c�g�b�f�� �k�i�j�y�f�m�\�Z�g�g�y�f���� �Z�� �\�•�^�l�Z�d���± �_�n�_�d�l�b�\�g�•�k�l�v�� �i�j�h�p�_�k�m�� �g�Z�\�q�Z�g�g�y��

[151]. 

�J���� �M�_�k�l �\�b�a�g�Z�q�b�\�� �h�k�g�h�\�g�•�� �g�Z�i�j�y�f�d�b���Z�g�Z�e�•�a�m�� �g�Z�\�q�Z�e�v�g�b�o�� �i�h�l�j�_�[���m��

�g�Z�\�q�Z�e�v�g�h�f�m�� �i�j�h�p�_�k�• [152]: �Z�g�Z�e�•�a�� �i�h�l�j�_�[�� �\�•�^�i�h�\�•�^�g�h�� �^�h�� �p�•�e�v�h�\�h�€�� �k�b�l�m�Z�p�•�€�� 

�Z�g�Z�e�•�a�� �k�m�[�¶�}�d�l�b�\�g�b�o�� �i�h�l�j�_�[�����Z�g�Z�e�•�a���k�b�l�m�Z�p�•�c�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y�����f�h�\�e�_�g�g�}�\�b�o���f�h�^�_�e�_�c���•���n�m�g�d�p�•�h�g�Z�e�v�g�b�o���n�j�Z�a; �Z�g�Z�e�•�a���g�Z�\�q�Z�e�v�g�b�o��

�a�Z�k�h�[�•�\�� �A�^�•�c�k�g�x�x�q�b�� �Z�g�Z�e�•�a�� �g�Z�\�q�Z�e�v�g�b�o�� �i�h�l�j�_�[�� �k�l�m�^�_�g�l�•�\�� �\�•�^�i�h�\�•�^�g�h�� �^�h��

�p�•�e�v�h�\�h�€�� �k�b�l�m�Z�p�•�€���� �\�j�Z�o�h�\�m�}�f�h�� �m�f�h�\�b�� �g�Z�\�q�Z�g�g�y�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �m��

�f�Z�]�•�k�l�j�Z�l�m�j�•���� 

�:�g�Z�e�•�a�� �k�m�[�¶�}�d�l�b�\�g�b�o�� �i�h�l�j�_�[�� �k�l�m�^�_�g�l�•�\�� �i�_�j�r�h�]�h�� �d�m�j�k�m�� �f�Z�]�•�k�l�j�Z�l�m�j�b��

�k�i�_�p�•�Z�e�v�g�h�k�l�_�c�� �©�i�j�b�d�e�Z�^�g�Z�� �f�Z�l�_�f�Z�l�b�d�Z�ª�� �l�Z�� �©�•�g�n�h�j�f�Z�l�b�d�Z�ª�� �E�v�\�•�\�k�v�d�h�]�h��

�g�Z�p�•�h�g�Z�e�v�g�h�]�h�� �m�g�•�\�_�j�k�b�l�_�l�m�� �•�f�_�g�•�� �1�\�Z�g�Z�� �N�j�Z�g�d�Z�� �a�^�•�c�k�g�_�g�b�c���g�Z�f�b���g�Z�� �h�k�g�h�\�•��
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�h�i�b�l�m�\�Z�g�g�y��96 �k�l�m�^�_�g�l�•�\�� �s�h�^�h�� �^�h�k�\�•�^�m�� �€�o�g�v�h�€�� �i�j�Z�p�•�� �m�� �1�L-�d�h�f�i�Z�g�•�y�o�� �l�Z��

�i�_�j�k�i�_�d�l�b�\�� �€�o�� �i�j�Z�p�_�\�e�Z�r�l�m�\�Z�g�g�y�����Z�� �l�Z�d�h�`���\�b�f�h�]�� �d�h�f�i�Z�g�•�c�� �1�L-�k�n�_�j�b�� �s�h�^�h��

�j�•�\�g�y�� �\�h�e�h�^�•�g�g�y���i�j�Z�p�•�\�g�b�d�Z�f�b �Z�g�]�e�•�c�k�v�d�h�x�� �f�h�\�h�x���� �J�_�a�m�e�v�l�Z�l�b�� �a�^�•�c�k�g�_�g�h�]�h��

�Z�g�Z�e�•�a�m�� �k�m�[�¶�}�d�l�b�\�g�b�o���i�h�l�j�_�[�� �k�l�m�^�_�g�l�•�\�� �^�h�a�\�h�e�b�e�b�� �\�b�y�\�b�l�b�� �Z�d�l�m�Z�e�v�g�•�� �l�_�f�b�� �l�Z��

�i�j�h�[�e�_�f�b�� �i�j�h�n�_�k�•�c�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �K�i�•�\�k�l�Z�\�e�_�g�g�y�� �\�b�a�g�Z�q�_�g�b�o��

�g�Z�� �h�k�g�h�\�•�� �p�v�h�]�h�� �h�i�b�l�m�\�Z�g�g�y���l�_�f�� �l�Z�� �i�j�h�[�e�_�f�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h��

�i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\�� �c���\�•�^�i�h�\�•�^�g�b�o�� �l�_�f�� �l�Z�� �i�j�h�[�e�_�f����

�\�b�a�g�Z�q�_�g�b�o�� �\�� �j�_�a�m�e�v�l�Z�l�•���Z�g�Z�e�•�a�m�� �j�y�^�m�� �g�Z�\�q�Z�e�v�g�h-�f�_�l�h�^�b�q�g�b�o�� �j�_�k�m�j�k�•�\����

�a�^�•�c�k�g�_�g�h�]�h�� �m�� �i�•�^�j�h�a�^�•�e�� �������� �^�b�k�_�j�l�Z�p�•�€���� �^�h�a�\�h�e�y�}���d�h�g�k�l�Z�l�m�\�Z�l�b�� �d�h�j�_�d�l�g�•�k�l�v��

�a�^�•�c�k�g�_�g�h�]�h�� �m�� �d�h�g�l�_�d�k�l�•�� �\�b�a�g�Z�q�_�g�g�y�� �a�f�•�k�l�m �n�h�j�f�m�\�Z�g�g�y�� �m�� �f�Z�c�[�m�l�g�•�o�� �1�L-

�n�Z�o�•�\�p�•�\���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•���\���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���d�h�e�Z���l�_�f���l�Z���i�j�h�[�e�_�f�� 

�M���i�•��̂j�h�a�^�•�e�•�� �������� �g�Z�f�b�� �a�^�•�c�k�g�_�g�h�� �Z�g�Z�e�•�a�� �^�h�f�•�g�m�\�Z�e�v�g�b�o�� �k�b�l�m�Z�p�•�c��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\����

�d�h�f�m�g�•�d�Z�l�b�\�g�b�o�� �k�l�j�Z�l�_�]�•�c���� �f�h�\�e�_�g�g�}�\�b�o�� �f�h�^�_�e�_�c�� �•�� �n�m�g�d�p�•�h�g�Z�e�v�g�b�o�� �n�j�Z�a����

�i�j�b�l�Z�f�Z�g�g�b�o�� �^�h�f�•�g�m�\�Z�e�v�g�b�f�� �`�Z�g�j�Z�f�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\�����y�d�•���h�[�h�\�¶�y�a�d�h�\�h���\�j�Z�o�h�\�m�\�Z�l�b�f�_�f�h���m���i�j�h�p�_�k�•���\�•�^�[�h�j�m��

�g�Z�\�q�Z�e�v�g�h�]�h���f�Z�l�_�j�•�Z�e�m �l�Z���j�h�a�j�h�[�d�b���\�•�^�i�h�\�•�^�g�h�€���k�b�k�l�_�f�b���\�i�j�Z�\.  

�Y�d�� �m�`�_�� �a�Z�a�g�Z�q�Z�e�h�k�y���� �g�Z�\�q�Z�e�v�g�b�c�� �f�Z�l�_�j�•�Z�e�� �\�•�^�•�]�j�Z�}�� �j�h�e�v�� �i�j�h�\�•�^�g�h�]�h��

�a�Z�k�h�[�m�� �g�Z�\�q�Z�g�g�y���� �<�•�^�l�Z�d���� �c�h�]�h�� �h�[�‰�j�m�g�l�h�\�Z�g�b�c�� �\�•�^�[�•�j�� �\�_�e�b�d�h�x�� �f�•�j�h�x��

�a�Z�[�_�a�i�_�q�m�}�� �_�n�_�d�l�b�\�g�•�k�l�v�� �i�j�h�p�_�k�m�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-

�n�Z�o�•�\�p�•�\�� 

�H�[�‰�j�m�g�l�h�\�m�x�q�b�� �j�h�e�v�� �g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�� �\ �i�j�h�p�_�k�•�� �g�Z�\�q�Z�g�g�y��

�•�g�h�a�_�f�g�b�o�� �f�h�\�� �l�Z�� �n�h�j�f�m�\�Z�g�g�y�� �\�•�^�i�h�\�•�^�g�b�o�� �d�h�f�i�_�l�_�l�g�h�k�l�_�c���� �D�����O�Z�c�e�_�g�^��

�\�b�a�g�Z�q�Z�}���q�h�l�b�j�b���h�k�g�h�\�g�•���n�m�g�d�p�•�€���g�Z�\�q�Z�e�v�g�h�]�h���f�Z�l�_�j�•�Z�e�m [150]. 

1. �J�h�a�\�b�\�Z�e�v�g�Z�����<�b�d�h�j�b�k�l�Z�g�g�y���g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�� �^�e�y�� �j�h�a�\�b�l�d�m��

�k�i�j�b�c�g�y�l�l�y�� �•�� �j�h�a�m�f�•�g�g�y�� �•�g�h�a�_�f�g�h�€�� �f�h�\�b���� �j�_�l�_�e�v�g�h�� �\�•�^�•�[�j�Z�g�b�c�� �g�Z�\�q�Z�e�v�g�b�c��

�f�Z�l�_�j�•�Z�e�� �a�Z�[�_�a�i�_�q�m�}�� �k�l�m�^�_�g�l�•�\�� �f�h�\�g�b�f�b�� �•�� �f�h�\�e�_�g�g�}�\�b�f�b�� �a�j�Z�a�d�Z�f�b���� �M��
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�d�h�g�l�_�d�k�l�•�� �g�Z�r�h�]�h�� �^�h�k�e�•�^�`�_�g�g�y�� �l�Z�d�•�� �a�j�Z�a�d�b���f�Z�x�l�v �f�•�k�l�b�l�b�� �\�•�^�•�[�j�Z�g�•�� �a�Z��

�l�_�f�Z�l�b�q�g�b�f�� �i�j�b�g�p�b�i�h�f�� �e�_�d�k�b�q�g�•�� �h�^�b�g�b�p�•���� �^�h�f�•�g�m�\�Z�e�v�g�•�� �m�� �\�•�^�i�h�\�•�^�g�b�o��

�`�Z�g�j�Z�o�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �k�l�b�e�•�k�l�b�q�g�•��

�h�k�h�[�e�b�\�h�k�l�•���� �f�h�\�e�_�g�g�}�\�•�� �f�h�^�_�e�• �l�Z�� �]�j�Z�f�Z�l�b�q�g�•�� �k�l�j�m�d�l�m�j�b�����J�•�\�_�g�v�� �k�d�e�Z�^�g�h�k�l�•��

�g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m���f�Z�} �\�•�^�i�h�\�•�^�Z�l�b�� �j�•�\�g�_�\�•�� �k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�• �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �J�_�l�_�e�v�g�h�� �\�•�^�•�[�j�Z�g�b�c�� �f�Z�l�_�j�•�Z�e�� �^�h�a�\�h�e�b�l�v��

�k�l�m�^�_�g�l�Z�f���� �\�•�^�o�h�^�y�q�b�� �\�•�^�� �`�h�j�k�l�d�h�]�h�� �n�h�j�f�Z�l�m�� �_�l�Z�e�h�g�g�h�]�h�� �a�j�Z�a�d�Z�� �•��

�\�b�d�h�j�b�k�l�h�\�m�x�q�b�� �i�j�_�^�k�l�Z�\�e�_�g�•���c �h�i�j�Z�p�v�h�\�Z�g�•�� �e�_�d�k�b�q�g�•�� �h�^�b�g�b�p�•���� �g�Z�y�\�g�•�� �m��

�l�_�d�k�l�Z�o-�a�j�Z�a�d�Z�o�� �]�j�Z�f�Z�l�b�q�g�•�� �k�l�j�m�d�l�m�j�b�� �l�Z�� �f�h�\�e�_�g�g�}�\�•�� �f�h�^�_�e�•���� �Z�g�Z�e�•�a�m�\�Z�l�b�� �l�Z��

�\�`�b�\�Z�l�b�� �p�•�� �e�_�d�k�b�q�g�•�� �h�^�b�g�b�p�•���� �]�j�Z�f�Z�l�b�q�g�•�� �k�l�j�m�d�l�m�j�b�� �•�� �f�h�\�e�_�g�g�}�\�•�� �f�h�^�_�e�•�� �m��

�\�e�Z�k�g�b�o���i�b�k�_�f�g�b�o���\�b�k�e�h�\�e�x�\�Z�g�g�y�o���� 

2. �F�h�^�_�e�v�g�Z. �<�b�d�h�j�b�k�l�Z�g�g�y�� �g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�� �y�d�� �_�l�Z�e�h�g�g�b�o��

�f�h�^�_�e�_�c�����j�_�i�j�_�a�_�g�l�Z�l�b�\�g�b�o���a�j�Z�a�d�•�\���l�_�d�k�l�•�\���j�•�a�g�b�o���`�Z�g�j�•�\�����P�•���j�_�i�j�_�a�_�g�l�Z�l�b�\�g�•��

�a�j�Z�a�d�b�� �•�e�x�k�l�j�m�x�l�v�� �h�k�h�[�e�b�\�h�k�l�•�� �\�`�b�\�Z�g�g�y�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v���� �f�h�\�e�_�g�g�}�\�b�o��

�f�h�^�_�e�_�c�� �•�� �]�j�Z�f�Z�l�b�q�g�b�o�� �k�l�j�m�d�l�m�j�� �\�� �k�b�l�m�Z�p�•�y�o�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h��

�i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �y�k�d�j�Z�\�h�� �^�_�f�h�g�k�l�j�m�x�l�v�� �k�l�j�m�d�l�m�j�m����

�h�k�h�[�e�b�\�h�k�l�•�� �h�j�]�Z�g�•�a�Z�p�•�€�� �l�Z�� �k�l�b�e�•�k�l�b�q�g�•�� �h�k�h�[�e�b�\�h�k�l�•�� �j�•�a�g�b�o�� �`�Z�g�j�•�\�� �i�b�k�_�f�g�h�]�h��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\�� �a�� �f�_�l�h�x�� �\�k�l�Z�g�h�\�e�_�g�g�y�� �€�o��

�\�•�^�i�h�\�•�^�g�h�k�l�•���\�b�a�g�Z�q�_�g�b�f���d�h�f�m�g�•�d�Z�l�b�\�g�b�f���p�•�e�y�f���� 

3. �K�l�b�f�m�e�x�\�Z�e�v�g�Z���� �<�b�d�h�j�b�k�l�Z�g�g�y�� �g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m���a�Z�[�_�a�i�_�q�m�}��

�\�b�d�h�j�b�k�l�Z�g�g�y�� �•�g�h�a�_�f�g�h�€�� �f�h�\�b���m�� �k�l�j�m�d�l�m�j�h�\�Z�g�b�c�� �k�i�h�k�•�[ �a�Z�\�^�y�d�b�� �k�d�e�Z�^�Z�g�g�x��

�k�l�j�m�d�l�m�j�g�b�o�� �q�Z�k�l�b�g�� �\�� �}�^�b�g�_�� �p�•�e�_���� �g�Z�i�j�b�d�e�Z�^�� �k�l�j�m�d�l�m�j�g�b�o�� �q�Z�k�l�b�g�� �l�_�d�k�l�m-

�_�l�Z�e�h�g�g�h�]�h���a�j�Z�a�d�Z���\���}�^�b�g�_���p�•�e�_�� 

4. �>�h�\�•�^�d�h�\�Z�����<�b�d�h�j�b�k�l�Z�g�g�y�� �g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�� �a�Z�[�_�a�i�_�q�m�} 

�n�h�j�f�m�\�Z�g�g�y�� �[�Z�a�b�� �g�_�h�[�o�•�^�g�b�o�� �a�g�Z�g�v���� �m�� �d�h�g�l�_�d�k�l�•�� �g�Z�r�h�]�h�� �^�h�k�e�•�^�`�_�g�g�y���± 

�e�_�d�k�b�q�g�b�o�� �a�g�Z�g�v�� �•�� �a�g�Z�g�v�� �i�b�k�v�f�Z���� �P�y�� �n�m�g�d�p�•�y�� �}�� �h�k�h�[�e�b�\�h�� �\�Z�`�e�b�\�h�x�� �^�e�y��

�_�n�_�d�l�b�\�g�h�€���h�j�]�Z�g�•�a�Z�p�•�€���k�Z�f�h�k�l�•�c�g�h�€���j�h�[�h�l�b���k�l�m�^�_�g�l�•�\�� 
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�H�k�d�•�e�v�d�b�� �l�_�d�k�l�b�� �j�•�a�g�b�o�� �`�Z�g�j�•�\���� �s�h�� �^�h�f�•�g�m�x�l�v�� �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �1�L-�n�Z�o�•�\�p�•�\�� ���i�j�b�\�Z�l�g�•�� �l�Z�� �^�•�e�h�\�•��

�_�e�_�d�l�j�h�g�g�•�� �e�b�k�l�b���� �q�Z�l�b���� �n�h�j�m�f�b���� �^�h�i�b�k�b�� �g�Z�� �_�e�_�d�l�j�h�g�g�b�o�� �^�h�r�d�Z�o�� �h�]�h�e�h�r�_�g�v����

�f�_�f�h���� �a�\�•�l�b���� �\�b�d�h�g�m�x�l�v�� �m�� �i�j�h�p�_�k�•�� �i�j�h�^�m�d�m�\�Z�g�g�y�� �k�l�m�^�_�g�l�Z�f�b�� �\�e�Z�k�g�b�o��

�\�b�k�e�h�\�e�x�\�Z�g�v�� �_�l�Z�e�h�g�g�h-�^�h�i�h�f�•�`�g�m�� �n�m�g�d�p�•�x���� �h�d�j�•�f�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v���� �€�o��

�i�j�b�c�g�y�l�h�� �a�Z�� �h�^�b�g�b�p�•�� �\�•�^�[�h�j�m�� �g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�� �^�e�y���n�h�j�f�m�\�Z�g�g�y 

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���� 

�<�b�a�g�Z�q�Z�x�q�b�� �h�^�b�g�b�p�•�� �\�•�^�[�h�j�m�� �g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m, �f�b�� �d�_�j�m�\�Z�e�b�k�y����

�i�_�j�_�^�m�k�•�f�� �\�b�f�h�]�Z�f�b���A�Z�]�Z�e�v�g�h�}�\�j�h�i�_�c�k�v�d�b�o���J�_�d�h�f�_�g�^�Z�p�•�c�� �a�� �f�h�\�g�h�€�� �h�k�\�•�l�b����

�y�d�•���i�j�h�i�h�g�m�x�l�v���a�^�•�c�k�g�x�\�Z�l�b���\�•�^�[�•�j �e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v �m���l�_�f�Z�l�b�q�g�b�o���i�h�e�y�o���a��

�m�j�Z�o�m�\�Z�g�g�y�f���i�j�h�n�_�k�•�c�g�b�o���i�h�l�j�_�[���f�Z�c�[�m�l�g�•�o���n�Z�o�•�\�p�•�\, �y�d�• �\�b�\�q�Z�x�l�v �•�g�h�a�_�f�g�m��

�f�h�\�m �g�Z�� �h�k�g�h�\�• �m�k�g�b�o���l�Z �i�b�k�_�f�g�b�o�� �•�g�r�h�f�h�\�g�b�o�� �Z�\�l�_�g�l�b�q�g�b�o�� �l�_�d�k�l�•�\��[42, 

�k�� 149]. �M�� �d�h�g�l�_�d�k�l�•�� �g�Z�r�h�]�h�� �^�h�k�e�•�^�`�_�g�g�y�� �f�b�� �h�j�•�}�g�l�m�\�Z�l�b�f�_�f�h�k�v�� �g�Z�� �i�b�k�_�f�g�•��

�Z�g�]�e�h�f�h�\�g�•�� �Z�\�l�_�g�l�b�q�g�•�� �l�_�d�k�l�b���� �y�d�•�� �^�h�f�•�g�m�x�l�v�� �m�� �i�b�k�_�f�g�h�f�m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���1�L-�n�Z�o�•�\�p�•�\�� 

�F�_�l�Z�� �g�Z�\�q�Z�g�g�y�� �Z�g�]�e�•�c�k�v�d�h�€�� �f�h�\�b�� �a�Z�� �i�j�h�n�_�k�•�c�g�b�f�� �k�i�j�y�f�m�\�Z�g�g�y�f��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �\�� �m�f�h�\�Z�o�� �f�Z�]�•�k�l�j�Z�l�m�j�b���� �\�b�f�h�]�b�� �g�Z�\�q�Z�e�v�g�b�o�� �•�� �j�h�[�h�q�b�o 

�i�j�h�]�j�Z�f�� �g�Z�\�q�Z�e�v�g�h�€���^�b�k�p�b�i�e�•�g�b���� �m�f�h�\�b�� �g�Z�\�q�Z�g�g�y�� �Z�g�]�e�•�c�k�v�d�h�€�� �f�h�\�b�� �y�d��

�•�g�h�a�_�f�g�h�€���m���A�<�H �i�_�j�_�^�[�Z�q�Z�x�l�v���m�d�e�Z�^�Z�g�g�y���e�_�d�k�b�q�g�h�]�h���k�e�h�\�g�b�d�Z-�f�•�g�•�f�m�f�m���� 

�G�Z�m�d�h�\�p�•���j�h�a�j�•�a�g�y�x�l�v���Z�d�l�b�\�g�b�c���•���i�Z�k�b�\�g�b�c���e�_�d�k�b�q�g�•���f�•�g�•�f�m�f�b [11; 130]. 

�: �d�l�b�\�g�b�c�� �•�� �i�Z�k�b�\�g�b�c�� �e�_�d�k�b�q�g�b�c�� �f�•�g�•�f�m�f�� �k�l�m�^�_�g�l�•�\���j�h�a�]�e�y�^�Z�x�l�v���y�d�� �g�Z�y�\�g�b�c��

�q�b���j�_�Z�e�v�g�b�c���k�e�h�\�g�b�d�h�\�b�c���a�Z�i�Z�k���� 

�>�h�� �Z�d�l�b�\�g�h�]�h�� �e�_�d�k�b�q�g�h�]�h�� �f�•�g�•�f�m�f�m�� �\�•�^�g�h�k�y�l�v�� �e�_�d�k�b�q�g�•�� �h�^�b�g�b�p�•���� �y�d�• 

�k�l�m�^�_�g�l�b���\�`�b�\�Z�x�l�v�� �m�� �i�j�h�p�_�k�• �i�j�h�^�m�d�m�\�Z�g�g�y�� �\�e�Z�k�g�b�o�� �\�b�k�e�h�\�e�x�\�Z�g�v �\�� �m�k�g�•�c�� �•��

�i�b�k�v�f�h�\�•�c���n�h�j�f�•���l�Z���y�d�•���\�h�g�b���j�h�a�i�•�a�g�Z�x�l�v �m���i�j�h�p�_�k�• �Z�m�^�•�x�\�Z�g�g�y �• �q�b�l�Z�g�g�y.  

�>�h�� �i�Z�k�b�\�g�h�]�h���e�_�d�k�b�q�g�h�]�h �f�•�g�•�f�m�f�m �\�•�^�g�h�k�y�l�v �e�_�d�k�b�q�g�•�� �h�^�b�g�b�p�•���� �y�d�•��

�k�l�m�^�_�g�l�b���j�h�a�m�f�•�x�l�v�� �i�•�^�� �q�Z�k�� �k�i�j�b�c�f�Z�g�g�y�� �^�m�f�h�d �•�g�r�b�o�� �\�� �m�k�g�•�c�� ���m�� �i�j�h�p�_�k�•��

�Z�m�^�•�x�\�Z�g�g�y�����q�b �i�b�k�v�f�h�\�•�c�� ���m�� �i�j�h�p�_�k�•���q�b�l�Z�g�g�y�� �n�h�j�f�• [15]. �S�h�^�h�� �m�d�e�Z�^�Z�g�g�y��
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�i�Z�k�b�\�g�h�]�h�� �k�e�h�\�g�b�d�Z���� �J���� �F�Z�j�l�b�g�h�\�Z�� �\�\�Z�`�Z�}���� �s�h�� �p�_�c�� �i�j�h�p�_�k�� �f�Z�}�� �g�h�k�b�l�b��

�k�d�j�m�i�m�e�v�h�a�g�b�c�� �o�Z�j�Z�d�l�_�j���� �L�Z�d���� �^�e�y�� �j�h�a�i�h�\�•�^�_�c�� �i�h�l�j�•�[�g�h�� �a�^�•�c�k�g�x�\�Z�l�b�� �\�•�^�[�•�j��

�e�_�d�k�b�d�b�� �h�i�b�k�h�\�h�]�h�� �o�Z�j�Z�d�l�_�j�m���� �^�e�y�� �l�_�o�g�•�q�g�b�o�� �l�_�d�k�l�•�\���± �l�_�j�f�•�g�b���� �y�d�•��

�\�•�^�i�h�\�•�^�Z�x�l�v���€�o�g�v�h�f�m���a�f�•�k�l�m �>�������k�����������@�����G�Z���h�k�g�h�\�•���l�\�_�j�^�`�_�g�g�y���J�����F�Z�j�l�b�g�h�\�h�€����

�m�� �d�h�g�l�_�d�k�l�•�� �n�h�j�f�m�\�Z�g�g�y�� �i�Z�k�b�\�g�h�]�h�� �k�e�h�\�g�b�d�Z�� �k�l�m�^�_�g�l�•�\�� �\�\�Z�`�Z�}�f�h���� �s�h�� �\�•�^�[�•�j��

�i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�b�o���l�_�d�k�l�•�\���^�e�y���^�h�^�Z�l�d�h�\�h�]�h���q�b�l�Z�g�g�y���f�Z�}���a�^�•�c�k�g�x�\�Z�l�b�k�v��

�l�Z�d�b�f�� �q�b�g�h�f���� �s�h�[�� �l�_�j�f�•�g�b�� �i�h�\�l�h�j�x�\�Z�e�b�k�v�� �a�� �l�_�d�k�l�m�� �\�� �l�_�d�k�l���� �L�Z�d�b�f�� �q�b�g�h�f����

�\�h�g�b�� �i�h�k�l�m�i�h�\�h�� �m�\�•�c�^�m�l�v�� �m�� �i�b�k�_�f�g�_�� �f�h�\�e�_�g�g�y�� �k�l�m�^�_�g�l�•�\�� �a�Z�\�^�y�d�b�� �Z�d�l�b�\�•�a�Z�p�•�€��

�f�_�o�Z�g�•�a�f�m�� �f�b�f�h�\�•�e�v�g�h�]�h�� �a�Z�i�Z�f�¶�y�l�h�\�m�\�Z�g�g�y�����L�Z�d�b�c�� �k�i�h�k�•�[���\�•�^�[�h�j�m�� �l�_�d�k�l�•�\��

�a�Z�[�_�a�i�_�q�m�\�Z�l�b�f�_���•�g�l�_�g�k�b�\�g�•�k�l�v���i�j�h�p�_�k�m���j�h�a�r�b�j�_�g�g�y �i�Z�k�b�\�g�h�]�h���k�e�h�\�g�b�d�h�\�h�]�h��

�a�Z�i�Z�k�m���k�l�m�^�_�g�l�•�\�� 

�M �k�\�h�x�� �q�_�j�]�m���� �j�_�Z�e�v�g�b�c�� �k�e�h�\�g�b�d�h�\�b�c�� �a�Z�i�Z�k���k�e�m�]�m�}�� �h�k�g�h�\�h�x�� �^�e�y��

�n�h�j�f�m�\�Z�g�g�y���i�h�l�_�g�p�•�c�g�h�]�h���k�e�h�\�g�b�d�h�\�h�]�h���a�Z�i�Z�k�m���� 

�>�h�� �i�h�l�_�g�p�•�Z�e�v�g�h�]�h�� �k�e�h�\�g�b�d�h�\�h�]�h�� �a�Z�i�Z�k�m �\�•�^�g�h�k�y�l�v�k�y���g�_�a�g�Z�c�h�f�•��

�k�l�m�^�_�g�l�Z�f�� �e�_�d�k�b�q�g�•�� �h�^�b�g�b�p�•���� �i�j�h�� �a�g�Z�q�_�g�g�y�� �y�d�b�o���k�l�m�^�_�g�l �f�h�`�_�� �a�^�h�]�Z�^�Z�l�b�k�y �a��

�d�h�g�l�_�d�k�l�m�����>�h���i�h�l�_�g�p�•�c�g�h�]�h���k�e�h�\�g�b�d�h�\�h�]�h���a�Z�i�Z�k�m �g�Z�e�_�`�Z�l�v��[15]: 

1) �e�_�d�k�b�q�g�•�� �h�^�b�g�b�p�•-�•�g�l�_�j�g�Z�p�•�h�g�Z�e�•�a�f�b���� �i�h�^�•�[�g�•�� �a�Z�� �a�\�m�q�Z�g�g�y�f���q�b 

�g�Z�i�b�k�Z�g�g�y�f�����Z���l�Z�d�h�`���a�Z �a�g�Z�q�_�g�g�y�f���^�h���e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v �j�•�^�g�h�€���f�h�\�b���� 

������ �i�h�o�•�^�g�•�� �l�Z�� �k�d�e�Z�^�g�•�� �k�e�h�\�Z�����k�d�e�Z�^�h�\�b�f�b�� �y�d�b�o�� �}�� �\�•�^�h�f�•�� �k�l�m�^�_�g�l�Z�f 

�d�h�f�i�h�g�_�g�l�b;  

�������d�h�g�\�_�j�l�h�\�Z�g�•���k�e�h�\�Z�� 

�������g�h�\�•���a�g�Z�q�_�g�g�y���\�•�^�h�f�b�o���k�l�m�^�_�g�l�Z�f���[�Z�]�Z�l�h�a�g�Z�q�g�b�o���k�e�•�\���� 

5) �e�_�d�k�b�q�g�•�� �h�^�b�g�b�p�•�� �a�g�Z�q�_�g�g�y�� �y�d�b�o���k�l�m�^�_�g�l�b �\�]�Z�^�m�x�l�v �a�Z�\�^�y�d�b 

�d�h�g�l�_�d�k�l�m. 

�:�d�l�b�\�g�b�c�� �e�_�d�k�b�q�g�b�c�� �f�•�g�•�f�m�f���^�e�y�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �i�h�\�b�g�_�g��

�\�d�e�x�q�Z�l�b�� �h�k�g�h�\�g�•�� �l�_�j�f�•�g�b�� �€�o�� �n�Z�o�h�\�h�€�� �l�_�j�f�•�g�h�k�b�k�l�_�f�b���� �a�h�d�j�_�f�Z��

�\�m�a�v�d�h�k�i�_�p�•�Z�e�•�a�h�\�Z�g�m���e�_�d�k�b�d�m���^�e�y���\�b�d�h�g�Z�g�g�y���\�i�j�Z�\���•���a�Z�\�^�Z�g�v�����k�i�j�y�f�h�\�Z�g�b�o���g�Z��

�i�h�^�Z�e�v�r�_�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�_�� �k�i�•�e�d�m�\�Z�g�g�y�� �m�� �i�b�k�_�f�g�•�c�� �n�h�j�f�•�� �m��
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�\�b�a�g�Z�q�_�g�b�o�� �^�h�f�•�g�m�\�Z�e�v�g�b�o�� �k�b�l�m�Z�p�•�y�o �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y��

�1�L-�n�Z�o�•�\�p�•�\���� 

�A�^�•�c�k�g�x�x�q�b�� �\�•�^�[�•�j�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v�� �^�h�� �e�_�d�k�b�q�g�h�]�h�� �f�•�g�•�f�m�f�m����

�g�_�h�[�o�•�^�g�h�� �\�j�Z�o�h�\�m�\�Z�l�b���\�•�^�i�h�\�•�^�g�•�k�l�v �d�h�`�g�h�]�h �k�e�h�\�Z�� �q�b�� �\�b�j�Z�a�m �\�b�a�g�Z�q�_�g�•�c��

�\�e�Z�k�l�b�\�h�k�l�•�����c�� �k�Z�f�_���l�•���e�_�d�k�b�q�g�•�� �h�^�b�g�b�p�•���� �\�� �y�d�b�o�� �p�•�� �\�e�Z�k�l�b�\�h�k�l�•���\�b�y�\�e�y�x�l�v�k�y��

�g�Z�c�i�h�\�g�•�r�_���� �i�•�^�e�y�]�Z�x�l�v�� �\�•�^�[�h�j�m���•�� �\�d�e�x�q�_�g�g�x �^�h �e�_�d�k�b�q�g�h�]�h �f�•�g�•�f�m�f�m [2, 

�k�� 112; �����������k�� 48]. 

�M�� �i�j�h�p�_�k�•�� �\�•�^�[�h�j�m���e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v�� �c�� �m�d�e�Z�^�Z�g�g�y�� �k�e�h�\�g�b�d�Z-�f�•�g�•�f�m�f�m��

���^�h�^�Z�l�h�d���:�����f�b���d�_�j�m�\�Z�e�b�k�y���d�j�b�l�_�j�•�y�f�b�����\�•�^�•�[�j�Z�g�b�f�b���g�Z���h�k�g�h�\�•���i�j�_�^�k�l�Z�\�e�_�g�h�]�h��

�\�b�s�_���Z�g�Z�e�•�a�m���n�m�g�d�p�•�c���g�Z�\�q�Z�e�v�g�h�]�h���f�Z�l�_�j�•�Z�e�m [150]�����Z���l�Z�d�h�`���Z�g�Z�e�•�a�m���g�Z�m�d�h�\�b�o��

�j�h�a�\�•�^�h�d���� �i�j�b�k�\�y�q�_�g�b�o�� �d�j�b�l�_�j�•�y�f�� �\�•�^�[�h�j�m�� �e�_�d�k�b�d�b�� �^�e�y�� �g�Z�\�q�Z�g�g�y�� �Z�g�]�e�•�c�k�v�d�h�€��

�f�h�\�b���a�Z���i�j�h�n�_�k�•�c�g�b�f���k�i�j�y�f�m�\�Z�g�g�y�f [16, 22], �Z���k�Z�f�_:  

�x �k�_�f�Z�g�l�b�q�g�Z�� �p�•�g�g�•�k�l�v�� �y�d�� �a�^�Z�l�g�•�k�l�v�� �\�b�j�Z�`�_�g�g�y�� �\�Z�`�e�b�\�b�o�� �^�e�y��

�i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\���i�h�g�y�l�v���� 

�x �k�l�b�e�•�k�l�b�q�g�Z�� �\�•�^�i�h�\�•�^�g�•�k�l�v�� �\�b�a�g�Z�q�_�g�b�f�� �^�h�f�•�g�m�\�Z�e�v�g�b�f�� �`�Z�g�j�Z�f��

�i�j�h�n�_�k�•�c�g�h-�h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\���� 

�x �k�i�h�e�m�q�m�\�Z�g�•�k�l�v�� �y�d�� �a�^�Z�l�g�•�k�l�v�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v�� �i�h�}�^�g�m�\�Z�l�b�k�y�� �a��

�•�g�r�b�f�b�� �e�_�d�k�b�q�g�b�f�b�� �h�^�b�g�b�p�y�f�b�� �m�� �a�j�Z�a�d�Z�o�� �i�b�k�_�f�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\���� 

�x �q�Z�k�l�h�l�g�•�k�l�v�� �\�`�b�\�Z�g�h�k�l�•�� �m�� �a�j�Z�a�d�Z�o�� �i�b�k�_�f�g�h�]�h���i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\���� 

�D�j�b�l�_�j�•�c�� �k�_�f�Z�g�l�b�q�g�h�€�� �p�•�g�g�h�k�l�•�� �i�•�^�� �q�Z�k�� �\�•�^�[�h�j�m�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v��

�j�_�Z�e�•�a�m�}�l�v�k�y���\���l�h�f�m�����s�h���d�h�`�g�Z���h�^�b�g�b�p�y���\�•�^�[�h�j�m���j�h�a�]�e�y�^�Z�}�l�v�k�y���a���l�h�q�d�b���a�h�j�m���€�€��

�a�^�Z�l�g�h�k�l�•�� �\�b�j�Z�`�Z�l�b�� �\�Z�`�e�b�\�•�� �^�e�y���i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h 

�k�i�•�e�d�m�\�Z�g�g�y���1�L�� �n�Z�o�•�\�p�•�\�� �i�h�g�y�l�l�y���� �<�•�^�•�[�j�Z�g�Z�� �a�]�•�^�g�h �a �p�b�f�� �d�j�b�l�_�j�•�}�f�� �n�Z�o�h�\�Z��

�e�_�d�k�b�d�Z���\�•�^�h�[�j�Z�`�Z�}���h�k�g�h�\�g�•���a�Z�k�Z�^�b���•�g�n�h�j�f�Z�p�•�c�g�b�o���l�_�o�g�h�e�h�]�•�c�����a�Z�[�_�a�i�_�q�m�x�q�b��

�©�i�j�•�h�j�b�l�_�l�� �i�j�_�^�f�_�l�g�h�€�� �k�l�h�j�h�g�b�� �a�f�•�k�l�m�� �g�Z�\�q�Z�g�g�y�� �g�Z�^�� �f�h�\�g�h�x�ª���>�������� �k���� �����@. 

�>�Z�g�b�c�� �d�j�b�l�_�j�•�c�� �l�Z�d�h�`�� �i�_�j�_�^�[�Z�q�Z�}�� �\�•�^�[�•�j�� �l�Z�d�b�o�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v���� �y�d�•��

�\�•�^�i�h�\�•�^�Z�x�l�v�� �©�k�h�p�•�Z�e�v�g�b�f�� �d�h�g�l�Z�d�l�Z�f�� �j�_�Z�e�v�g�h�]�h�� �•�g�r�h�f�h�\�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�ª 
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�>���������� �k���� �����@, �m�� �g�Z�r�h�f�m�� �\�b�i�Z�^�d�m���± �i�j�h�n�_�k�•�c�g�h �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y�����D�j�b�l�_�j�•�c���k�_�f�Z�g�l�b�q�g�h�€�� �p�•�g�g�h�k�l�•���a�h�j�•�}�g�l�h�\�Z�g�b�c�� �g�Z�� �l�_���� �s�h�� �\�•�^�[�•�j��

�e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v���a�Z�[�_�a�i�_�q�m�} �f�h�`�e�b�\�•�k�l�v�� �k�l�m�^�_�g�l�Z�f�� �i�j�Z�\�b�e�v�g�h�� �i�b�k�v�f�h�\�h��

�\�b�k�e�h�\�e�x�\�Z�l�b���k�\�h�x�� �^�m�f�d�m�� �Z�[�h�� �Z�j�]�m�f�_�g�l�m�\�Z�l�b�� �€�€���� �\�`�b�\�Z�x�q�b�� �k�Z�f�_�� �l�h�c�� �l�_�j�f�•�g����

�y�d�b�c���\�•�j�g�h���i�_�j�_�^�Z�}���^�m�f�d�m���•���l�h�q�g�h���i�h�a�g�Z�q�Z�}���\�•�^�i�h�\�•�^�g�_���i�h�g�y�l�l�y���>���������k���������@. 

�D�j�b�l�_�j�•�c�� �k�l�b�e�•�k�l�b�q�g�h�€�� �\�•�^�i�h�\�•�^�g�h�k�l�•�� �^�h�f�•�g�m�\�Z�e�v�g�b�f�� �`�Z�g�j�Z�f��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y �1�L-�n�Z�o�•�\�p�•�\�� �i�_�j�_�^�[�Z�q�Z�}��

�\�•�^�[�•�j�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v���� �y�d�•�� �i�j�b�l�Z�f�Z�g�g�•�� �h�k�g�h�\�g�b�f�� �\�b�^�Z�f�� �i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\�� ���g�_�h�n�•�p�•�c�g�_, �g�Z�i�•�\�h�n�•�p�•�c�g�_ �•���h�n�•�p�•�c�g�_ �k�i�•�e�d�m�\�Z�g�g�y����

�l�Z�� �\�`�b�\�Z�x�l�v�k�y�� �m���i�j�b�\�Z�l�g�b�o���• �^�•�e�h�\�b�o�� �_�e�_�d�l�j�h�g�g�b�o�� �e�b�k�l�Z�o���� �q�Z�l�Z�o���� �n�h�j�m�f�Z�o����

�^�h�i�b�k�Z�o���g�Z���_�e�_�d�l�j�h�g�g�b�o���^�h�r�d�Z�o���h�]�h�e�h�r�_�g�v�����f�_�f�h�����a�\�•�l�Z�o�����M���g�_�h�n�•�p�•�c�g�h�f�m���l�Z��

�g�Z�i�•�\�h�n�•�p�•�c�g�h�f�m �Z�g�]�e�h�f�h�\�g�h�f�m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�• �1�L-�n�Z�o�•�\�p�•�\�� �^�h�f�•�g�m�x�l�v �e�_�d�k�b�q�g�•�� �h�^�b�g�b�p�•���� �o�Z�j�Z�d�l�_�j�g�• �^�e�y�� �m�k�g�h�]�h��

�f�h�\�e�_�g�g�y���� �a�m�k�l�j�•�q�Z�x�l�v�k�y�� �k�i�_�p�b�n�•�q�g�•�� �n�j�Z�a�b�� �l�Z�� �\�b�k�e�h�\�b���� �i�h�\�¶�y�a�Z�g�•�� �a��

�d�h�f�i�¶�x�l�_�j�g�h�x�� �l�_�j�f�•�g�h�e�h�]�•�}�x�� ���d�h�f�i�¶�x�l�_�j�g�b�c���`�Z�j�]�h�g������ �< �h�n�•�p�•�c�g�h�f�m 

�Z�g�]�e�h�f�h�\�g�h�f�m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�d�h�f�m�g�•�d�Z�g�l�b���\�`�b�\�Z�x�l�v���g�_�c�l�j�Z�e�v�g�m���e�_�d�k�b�d�m�����a�Z�]�Z�e�v�g�•���k�l�Z�g�^�Z�j�l�b�a�h�\�Z�g�•���a�\�h�j�h�l�b��

�f�h�\�e�_�g�g�y�����f�h�\�e�_�g�g�}�\�•���n�h�j�f�m�e�b�� 

�D�j�b�l�_�j�•�c�� �k�i�h�e�m�q�m�\�Z�g�h�k�l�• �k�l�h�k�m�}�l�v�k�y�� �\�•�^�[�h�j�m���e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v �a��

�\�•�e�v�g�h�x�� �k�i�h�e�m�q�m�\�Z�g�•�k�l�x���� �y�d�•���g�Z�^�Z�x�l�v�� �f�h�`�e�b�\�•�k�l�v�� �k�l�m�^�_�g�l�Z�f�� �m�l�\�h�j�x�\�Z�l�b��

�n�j�Z�a�b���� �i�j�h�y�\�e�y�l�b�� �e�_�d�k�b�q�g�m�� �d�j�_�Z�l�b�\�g�•�k�l�v�� �r�e�y�o�h�f���k�\�•�^�h�f�h�]�h�� �\�b�d�h�j�b�k�l�Z�g�g�y��

�m�k�•�o���i�Z�j�Z�^�b�]�f�Z�l�b�q�g�b�o���•���k�b�g�l�Z�]�f�Z�l�b�q�g�b�o���a�\�¶�y�a�d�•�\���k�e�h�\�Z���>�����������k�����������@�����\�b�j�Z�`�Z�l�b��

�[�•�e�v�r�� �j�•�a�g�h�f�Z�g�•�l�g�b�c�� �a�f�•�k�l �>������ �k���� �����@ �m�� �a�j�Z�a�d�Z�o�� �i�b�k�_�f�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\. 

�D�j�b�l�_�j�•�c���q�Z�k�l�h�l�g�h�k�l�• �\�`�b�\�Z�g�h�k�l�• �i�_�j�_�^�[�Z�q�Z�}���\�•�^�[�•�j���e�_�d�k�b�d�b�����d�h�_�n�•�p�•�}�g�l��

�i�h�\�l�h�j�x�\�Z�g�h�k�l�•���y�d�h�€���m���j�•�a�g�b�o���^�`�_�j�_�e�Z�o���\�•�^�[�h�j�m���k�l�Z�g�h�\�b�l�v���g�_���g�b�`�q�_���i�¶�y�l�b [13, 

�k�� 77]���� �M�k�i�•�r�g�Z�� �j�_�Z�e�•�a�Z�p�•�y�� �i�b�k�_�f�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y��

�1�L-�n�Z�o�•�\�p�•�\�� �a�Z�e�_�`�b�l�v�� �\�•�^�� �k�b�k�l�_�f�b�� �f�h�\�e�_�g�g�}�\�b�o�� �a�Z�k�h�[�•�\�� �^�e�y�� �\�b�j�•�r�_�g�g�y��

�a�Z�\�^�Z�g�g�y�� �\�� �d�h�g�d�j�_�l�g�•�c�� �k�b�l�m�Z�p�•�€�� �i�j�h�n�_�k�•�c�g�h�€�� �^�•�y�e�v�g�h�k�l�•���1�L-�n�Z�o�•�\�p�•�\. �M��
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�d�h�g�l�_�d�k�l�•���a�Z�k�l�h�k�m�\�Z�g�g�y���d�j�b�l�_�j�•�x���q�Z�k�l�h�l�g�h�k�l�•���\�`�b�\�Z�g�h�k�l�•���e�_�d�k�b�d�b���Z�d�l�m�Z�e�v�g�h�x��

�\�\�Z�`�Z�}�f�h���g�Z�m�d�h�\�m���i�h�a�b�p�•�x���J�����F�Z�j�l�b�g�h�\�h�€�����y�d�Z���g�Z�]�h�e�h�r�m�}�����s�h���h�i�j�Z�p�v�h�\�m�\�Z�g�•��

�e�_�d�k�b�q�g�•�� �h�^�b�g�b�p�•���� �a�h�d�j�_�f�Z���± �l�_�j�f�•�g�b�����f�Z�x�l�v �j�_�]�m�e�y�j�g�h�� �i�h�\�l�h�j�x�\�Z�l�b�k�y�� �m��

�g�Z�\�q�Z�e�v�g�h�f�m���f�Z�l�_�j�•�Z�e�•���a���l�_�d�k�l�m���\���l�_�d�k�l�����f�Z�x�q�b���g�Z���m�\�Z�a�•���l�_�d�k�l�b���^�e�y���q�b�l�Z�g�g�y���m��

�i�j�h�p�_�k�•�� �k�Z�f�h�k�l�•�c�g�h�€�� �j�h�[�h�l�b���>������ �k���� �������@���� �S�h�^�h�� �g�Z�r�h�]�h�� �^�h�k�e�•�^�`�_�g�g�y���� �l�Z�d�_��

�l�\�_�j�^�`�_�g�g�y�� �h�k�h�[�e�b�\�h�� �k�l�h�k�m�}�l�v�k�y�� �e�_�d�k�b�q�g�h�]�h�� �h�n�h�j�f�e�_�g�g�y�� �l�_�d�k�l�•�\-�_�l�Z�e�h�g�g�b�o��

�a�j�Z�a�d�•�\���� 

�A�� �h�i�h�j�h�x�� �g�Z�� �h�[�‰�j�m�g�l�h�\�Z�g�• �\�b�s�_�� �d�j�b�l�_�j�•�€�� �\�•�^�[�h�j�m�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v 

�a�^�•�c�k�g�_�g�h, �l�Z�d�h�`, �\�•�^�[�•�j���h�i�h�j�g�b�o���n�j�Z�a�����s�h���^�h�a�\�h�e�y�x�l�v���a�j�_�Z�e�•�a�m�\�Z�l�b���\�b�a�g�Z�q�_�g�•��

�d�h�f�m�g�•�d�Z�l�b�\�g�•���k�l�j�Z�l�_�]�•�€���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���1�L-

�n�Z�o�•�\�p�•�\���� �<�•�^�•�[�j�Z�g�•�� �h�i�h�j�g�•�� �n�j�Z�a�b�� �i�j�_�^�k�l�Z�\�e�_�g�•�� �m�� �j�h�a�j�h�[�e�_�g�b�o�� �d�h�f�i�e�_�d�k�Z�o��

�\�i�j�Z�\�� �^�e�y�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �1�L-�n�Z�o�•�\�p�•�\���� �<�•�^�[�•�j�� �h�i�h�j�g�b�o�� �n�j�Z�a��

�a�^�•�c�k�g�x�\�Z�\�k�y���\�� �j�_�a�m�e�v�l�Z�l�•�� �Z�g�Z�e�•�a�m�� �k�m�q�Z�k�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h��

�i�b�k�_�f�g�h�]�h���^�b�k�d�m�j�k�m���1�L-�n�Z�o�•�\�p�•�\���g�Z���h�k�g�h�\�• �i�b�k�_�f�g�h�€���^�h�d�m�f�_�g�l�Z�p�•�€�����i�_�j�_�i�b�k�d�b����

�a�\�•�l�•�\�������g�Z�^�Z�g�h�€���i�j�h�\�•�^�g�b�f�b���1�L-�d�h�f�i�Z�g�•�y�f�b�� 

�Y�d�� �m�`�_ �a�Z�a�g�Z�q�Z�e�h�k�y �\�b�s�_���� �h�k�g�h�\�g�b�f�� �^�`�_�j�_�e�h�f�� �^�e�y�� �n�h�j�f�m�\�Z�g�g�y��

�Z�d�l�b�\�g�h�]�h�� �e�_�d�k�b�q�g�h�]�h�� �k�e�h�\�g�b�d�Z�� �k�l�m�^�_�g�l�•�\�� �k�e�m�]�m�x�l�v�� �l�_�d�k�l�b �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�j�y�f�m�\�Z�g�g�y���� �y�d�•�� �a�Z�^�h�\�h�e�v�g�y�x�l�v�� �•�g�n�h�j�f�Z�p�•�c�g�h-�i�•�a�g�Z�\�Z�e�v�g�•��

�i�h�l�j�_�[�b�� �k�l�m�^�_�g�l�•�\�����k�i�j�b�y�x�l�v�� �n�h�j�f�m�\�Z�g�g�x�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�€�� �k�i�j�h�f�h�`�g�h�k�l�•��

�k�l�m�^�_�g�l�•�\�� �^�h�� �j�_�Z�e�v�g�h�]�h �k�i�•�e�d�m�\�Z�g�g�y���� �h�k�d�•�e�v�d�b�� �\�b�d�h�g�m�x�l�v�� �_�l�Z�e�h�g�g�h-

�^�h�i�h�f�•�`�g�m���n�m�g�d�p�•�x��[155].  

�Y�d �h�^�b�g�b�p�•�� �\�•�^�[�h�j�m�� �g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�� �l�_�d�k�l�b�� �\�b�k�l�m�i�Z�x�l�v��

�d�h�f�m�g�•�d�Z�l�b�\�g�b�f�b���h�^�b�g�b�p�y�f�b���^�\�h�o���j�•�\�g�•�\���� 

�x �d�h�]�g�•�l�b�\�g�h�]�h�� ���k�e�m�]�m�}�� �^�e�y�� �•�g�l�_�g�p�•�h�g�Z�e�v�g�h�]�h�� �•�� �a�f�•�k�l�h�\�h�]�h�� �g�Z�i�h�\�g�_�g�g�y��

�d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h�� �Z�d�l�m���� �c�� �i�j�_�^�k�l�Z�\�e�_�g�b�c�� �y�d�� �•�}�j�Z�j�o�•�y�� �d�h�f�m�g�•�d�Z�l�b�\�g�h-

�i�•�a�g�Z�\�Z�e�v�g�b�o���i�j�h�]�j�Z�f��;  

�x �e�•�g�]�\�•�k�l�b�q�g�h�]�h��(�\�•��̂h�[�j�Z�`�Z�}�� �f�h�\�g�•�� �•�� �f�h�\�e�_�g�g�}�\�•�� �n�h�j�f�b�� �\�l�•�e�_�g�g�y�� �p�b�o��

�d�h�f�m�g�•�d�Z�l�b�\�g�h-�i�•�a�g�Z�\�Z�e�v�g�b�o���i�j�h�]�j�Z�f) [156]. 
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�X�����K�_�f�_�g�q�m�d���\�b�a�g�Z�q�b�\���q�b�g�g�b�d�b�����s�h���a�m�f�h�\�e�x�x�l�v���^�h�p�•�e�v�g�•�k�l�v���\�•�^�[�h�j�m���c��

�\�b�d�h�j�b�k�l�Z�g�g�y�� �Z�\�l�_�g�l�b�q�g�b�o�� �Z�g�]�e�h�f�h�\�g�b�o���n�Z�o�h�\�b�o �l�_�d�k�l�•�\�� �y�d�� �^�`�_�j�_�e��

�l�_�j�f�•�g�h�e�h�]�•�q�g�h�€���e�_�d�k�b�d�b���>���������k���������±69]: 

�x �p�•�g�g�•�k�l�v �•�g�n�h�j�f�Z�p�•�c�g�h�]�h �l�Z���i�•�a�g�Z�\�Z�e�v�g�h�]�h �f�Z�l�_�j�•�Z�e�m, �i�j�_�^�k�l�Z�\�e�_�g�h�]�h��

�\�� �h�j�b�]�•�g�Z�e�v�g�b�o �Z�g�]�e�h�f�h�\�g�b�o �l�_�d�k�l�Z�o ���p�_�c�� �q�b�g�g�b�d�� �^�h�a�\�h�e�y�}�� �^�h�i�h�\�g�b�l�b��

�a�g�Z�g�g�y�� �h�l�j�b�f�Z�g�•�� �k�l�m�^�_�g�l�Z�f�b�� �i�•�^�� �q�Z�k�� �\�b�\�q�_�g�g�y���n�Z�o�h�\�b�o���^�b�k�p�b�i�e�•�g���� �• �m��

�d�h�g�l�_�d�k�l�•�� �g�Z�r�h�]�h�� �^�h�k�e�•�^�`�_�g�g�y���a�Z�[�_�a�i�_�q�m�}�� �^�•�x�� �i�j�b�g�p�b�i�m �a�Z�g�m�j�_�g�g�y�� �m��

�d�h�f�m�g�•�d�Z�l�b�\�g�•���k�b�l�m�Z�p�•�€���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y �1�L-

�n�Z�o�•�\�p�•�\��; 

�x �a�j�Z�a�d�h�\�•�k�l�v �n�Z�o�h�\�b�o �l�_�d�k�l�•�\�����s�h�� �k�e�m�]�m�x�l�v���f�h�^�_�e�y�f�b �\�b�d�e�Z�^�m��

�h�k�g�h�\�g�b�o�� �i�h�g�y�l�v�� �l�Z�� �d�Z�l�_�]�h�j�•�c���m�� �k�n�_�j�•�� �n�Z�o�m�� �a�Z�k�h�[�Z�f�b���Z�g�]�e�•�c�k�v�d�h�€�� �f�h�\�b�� �y�d��

�•�g�h�a�_�f�g�h�€, �•�� �}�� �_�l�Z�e�h�g�g�b�f�b���\�a�•�j�p�y�f �b�� �^�e�y �k�l�\�h�j�_�g�g�y���k�l�m�^�_�g�l�Z�f�b���\�e�Z�k�g�b�o 

�\�l�h�j�b�g�g�b�o �l�_�d�k�l�•�\ �\�b�a�g�Z�q�_�g�b�o�� �^�h�f�•�g�m�\�Z�e�v�g�b�o�� �`�Z�g�j�•�\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �Z�� �l�Z�d�h�`�� �l�Z�d �a�\�Z�g�b�f 

�f�h�l�b�\�Z�p�•�c�g�b�f���k�l�b�f�m�e�h�f���^�e�y���j�_�Z�e�•�a�Z�p�•�€���k�l�m�^�_�g�l�Z�f�b���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h 

�i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y);  

�x �\�b�d�h�g�Z�g�g�y���Z�\�l�_�g�l�b�q�g�b�f�b �l�_�d�k�l�Z�f�b �n�m�g�d�p�•�€ �^�`�_�j�_�e�� �k�e�h�\�g�b�d�h�\�h�]�h��

�a�Z�i�Z�k�m���l�Z �n�h�g�h�\�b�o�� �a�g�Z�g�v�� �k�l�m�^�_�g�l�•�\�� �a�� �n�Z�o�m�����Z�� �l�Z�d�h�`���i�j�b�d�e�Z�^�h�f�� �\�`�b�\�Z�g�g�y��

�l�_�j�f�•�g�h�e�h�]�•�q�g�h�€�� �e�_�d�k�b�d�b�� �m�� �d�h�g�l�_�d�k�l�• (�s�h���^�h�a�\�h�e�y�} �d�h�g�d�j�_�l�b�a�m�\�Z�l�b�� �a�g�Z�q�_�g�g�y��

�e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v �c�� �m�k�\�•�^�h�f�e�x�\�Z�l�b�� �h�k�h�[�e�b�\�h�k�l�•���\�`�b�\�Z�g�g�y���p�b�o�� �e�_�d�k�b�q�g�b�o��

�h�^�b�g�b�p�v���\�•�^�i�h�\�•�^�g�h���^�h���m�k�l�Z�e�_�g�b�o���f�h�\�g�b�o���g�h�j�f���•���k�l�Z�g�^�Z�j�l�•�\); 

�x �\�b�d�h�g�Z�g�g�y�� �Z�\�l�_�g�l�b�q�g�b�f�b�� �l�_�d�k�l�Z�f�b�� �n�m�g�d�p�•�€���k�l�b�f�m�e�x�\�Z�g�g�y �y�d��

�•�g�l�_�e�_�d�l�m�Z�e�v�g�h�€, �l�Z�d���• �f�h�\�e�_�g�g�}�\�h�€���Z�d�l�b�\�g�h�k�l�•���k�l�m�^�_�g�l�•�\���i�•�^���q�Z�k���•�g�l�_�j�Z�d�p�•�€���g�Z��

�h�k�g�h�\�•�� �i�j�h�q�b�l�Z�g�h�]�h��(�a�Z�[�_�a�i�_�q�m�x�q�b�� �€�o�� �r�b�j�h�d�b�f �^�•�Z�i�Z�a�h�g�h�f �l�_�j�f�•�g�h�e�h�]�•�q�g�b�o��

�e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v���� �f�h�\�e�_�g�g�}�\�b�f�b�� �n�h�j�f�m�e�Z�f�b, �i�j�b�l�Z�f�Z�g�g�b�f�b�� �\�•�^�i�h�\�•�^�g�b�f��

�`�Z�g�j�Z�f���i�j�h�n�_�k�•�c�g�h-�h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�v�f�Z���1�L-�n�Z�o�•�\�p�•�\�����f�h�^�_�e�y�f�b���i�h�\�_�^�•�g�d�b���m��

�i�j�h�p�_�k�•���^�•�e�h�\�h�€ �d�h�f�m�g�•�d�Z�p�•�€�����f�h�\�e�_�g�g�}�\�b�f�b���f�h�^�_�e�y�f�b�����h�i�h�j�g�b�f�b �n�j�Z�a�Z�f�b�����s�h��

�k�e�m�]�m�x�l�v �•�g�k�l�j�m�f�_�g�l�Z�f�b�� �^�e�y�� �i�j�h�^�m�d�m�\�Z�g�g�y�� �\�e�Z�k�g�b�o�� �\�b�k�e�h�\�e�x�\�Z�g�v, 
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�\�•�^�i�h�\�•�^�g�b�o���d�h�f�m�g�•�d�Z�l�b�\�g�•�c�� �f�_�l�•�� �l�Z�� �k�b�l�m�Z�p�•�y�f�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h��

�i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y��. 

�H�[�k�y�]���•�� �k�d�e�Z�^�g�•�k�l�v���l�_�d�k�l�•�\�� �\�b�a�g�Z�q�Z�}�l�v�k�y�� �\�•�^�i�h�\�•�^�g�h�� �^�h�� �j�•�\�g�y��

�k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\.  

�I�j�h�p�_�k�� �\�•�^�[�h�j�m�� �l�_�d�k�l�•�\���± �a�j�Z�a�d�•�\�� �[�Z�a�m�\�Z�\�k�y�� �g�Z�� �g�Z�k�l�m�i�g�b�o�� �d�j�b�l�_�j�•�y�o, 

�\�b�a�g�Z�q�_�g�b�o���g�Z�� �h�k�g�h�\�•�� �g�Z�m�d�h�\�b�o�� �j�h�a�\�•�^�h�d���� �i�j�b�k�\�y�q�_�g�b�o�� �\�•�^�[�h�j�m�� �l�_�d�k�l�•�\-

�_�l�Z�e�h�g�g�b�o���a�j�Z�a�d�•�\���^�e�y���g�Z�\�q�Z�g�g�y���i�b�k�v�f�m [14; 31; 153; 156�±158]:  

�x �Z�\�l�_�g�l�b�q�g�h�k�l�•���� 

�x �k�l�j�m�d�l�m�j�g�h�€���l�Z���k�l�b�e�•�k�l�b�q�g�h�€���_�l�Z�e�h�g�g�h�k�l�•���� 

�x �\�•�^�i�h�\�•�^�g�h�k�l�•�� �^�h�f�•�g�m�\�Z�e�v�g�b�f�� �k�b�l�m�Z�p�•�y�f�� �i�b�k�_�f�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\���� 

�x �\�•�^�i�h�\�•�^�g�h�k�l�•�� �`�Z�g�j�Z�f�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\���� 

�x �Z�\�l�h�j�b�l�_�l�g�h�k�l�•���^�`�_�j�_�e���\�•�^�[�h�j�m���� 

�:�\�l�_�g�l�b�q�g�b�f�b�� �l�_�d�k�l�Z�f�b�� �\�\�Z�`�Z�x�l�v�k�y�� �l�_�d�k�l�b���� �Z�\�l�h�j�Z�f�b�� �y�d�b�o�� �}�� �g�h�k�•�€��

�f�h�\�b�����P�•�e�v�h�\�h�x���Z�m�^�b�l�h�j�•�}�x���l�Z�d�b�o���l�_�d�k�l�•�\���l�Z�d�h�`���}���g�h�k�•�€���f�h�\�b���� 

�D�j�b�l�_�j�•�c�� �Z�\�l�_�g�l�b�q�g�h�k�l�•�� �l�_�d�k�l�•�\ �\�b�y�\�e�y�}�l�v�k�y�� �\�� �l�h�f�m���� �s�h�� �Z�\�l�_�g�l�b�q�g�•��

�l�_�d�k�l�b�� �}�� �p�•�g�g�b�f�� �•�g�n�h�j�f�Z�p�•�c�g�b�f�� �l�Z�� �i�•�a�g�Z�\�Z�e�v�g�b�f�� �f�Z�l�_�j�•�Z�e�h�f���� �y�d�b�c�� �a�[�Z�]�Z�q�m�}��

�n�h�g�h�\�•�� �a�g�Z�g�g�y�� �k�l�m�^�_�g�l�•�\�� �a�� �n�Z�o�h�\�h�€�� �^�b�k�p�b�i�e�•�g�b�� �l�Z�� �Z�d�l�m�Z�e�•�a�m�}�� �i�h�i�_�j�_�^�g�•�c��

�f�h�\�g�b�c�� �^�h�k�\�•�^���� �D�j�•�f�� �l�h�]�h���� �s�h�� �Z�\�l�_�g�l�b�q�g�b�c�� �l�_�d�k�l�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y��

�k�e�m�`�b�l�v�� �a�j�Z�a�d�h�f�� �f�h�\�g�h�€�� �g�h�j�f�b�� �•�g�r�h�f�h�\�g�h�]�h�� �^�•�e�h�\�h�]�h�� �k�l�b�e�x�� �k�i�•�e�d�m�\�Z�g�g�y����

�\�a�•�j�p�_�f�� �k�l�\�h�j�_�g�g�y�� �\�e�Z�k�g�h�]�h�� �\�l�h�j�b�g�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �i�j�h�^�m�d�l�m���� �h�i�h�j�h�x�� �^�e�y��

�n�h�j�f�m�e�x�\�Z�g�g�y�� �^�m�f�h�d���� �p�_�c�� �l�_�d�k�l�� �}�� �l�Z�d�h�`�� �^�`�_�j�_�e�h�f�� �k�e�h�\�g�b�d�h�\�h�]�h�� �a�Z�i�Z�k�m��

�k�l�m�^�_�g�l�•�\���� �i�j�b�d�e�Z�^�h�f�� �\�`�b�\�Z�g�g�y�� �l�_�j�f�•�g�h�e�h�]�•�q�g�h�€�� �e�_�d�k�b�d�b�� �m�� �d�h�g�l�_�d�k�l�•���� �s�h��

�©�^�h�i�h�f�Z�]�Z�}���a�\�m�a�b�l�b�����d�h�g�d�j�_�l�b�a�m�\�Z�l�b���f�h�`�e�b�\�_���a�g�Z�q�_�g�g�y���k�e�•�\�ª���>�����������k�����������@. 

�D�j�b�l�_�j�•�c�� �k�l�j�m�d�l�m�j�g�h�€�� �l�Z�� �k�l�b�e�•�k�l�b�q�g�h�€�� �_�l�Z�e�h�g�g�h�k�l�•�� �i�_�j�_�^�[�Z�q�Z�}�� �\�•�^�[�•�j��

�l�_�d�k�l�•�\���� �y�d�•�� �}�� �•�g�n�h�j�f�Z�l�b�\�g�b�f�b�� �l�Z�� �i�h�\�g�h�p�•�g�g�b�f�b�� �s�h�^�h�� �k�\�h�]�h�� �d�h�f�i�h�a�b�p�•�c�g�h�]�h��

�h�n�h�j�f�e�_�g�g�y�� �l�Z�� �k�l�b�e�•�k�l�b�q�g�h�]�h�� �a�Z�[�Z�j�\�e�_�g�g�y���� �<�•�^�•�[�j�Z�g�•�� �l�_�d�k�l�b�� �i�j�h�n�_�k�•�c�g�h-
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�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\�� �f�Z�g�•�n�_�k�l�m�x�l�v�� �k�\�h�x��

�_�l�Z�e�h�g�g�h-�^�h�i�h�f�•�`�g�m�� �n�m�g�d�p�•�x���� �\�b�k�l�m�i�Z�x�q�b�� �\�a�•�j�p�_�f�� �k�l�\�h�j�_�g�g�y�� �\�e�Z�k�g�h�]�h��

�\�l�h�j�b�g�g�h�]�h���i�b�k�_�f�g�h�]�h���i�j�h�^�m�d�l�m�����h�i�h�j�h�x���^�e�y���n�h�j�f�m�e�x�\�Z�g�g�y���^�m�f�h�d�� 

�D�j�b�l�_�j�•�c�� �\�•�^�i�h�\�•�^�g�h�k�l�•�� �^�h�f�•�g�m�\�Z�e�v�g�b�f�� �d�h�f�m�g�•�d�Z�l�b�\�g�b�f�� �k�b�l�m�Z�p�•�y�f��

�\�j�Z�o�h�\�m�}���\�•�^�h�[�j�Z�`�_�g�g�y���\���i�b�k�_�f�g�b�o���l�_�d�k�l�Z�o���h�k�g�h�\�g�b�o���k�b�l�m�Z�p�•�c���Z�g�]�e�h�f�h�\�g�h�]�h��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �y�d�b�f�b�� �}����

�e�b�k�l�m�\�Z�g�g�y �a�� �d�e�•�}�g�l�Z�f�b�����e�b�k�l�m�\�Z�g�g�y �a�� �i�h�k�l�Z�q�Z�e�v�g�b�d�Z�f�b�����e�b�k�l�m�\�Z�g�g�y �a��

�d�h�e�_�]�Z�f�b���� �e�b�k�l�m�\�Z�g�g�y �a�� �d�_�j�•�\�g�b�d�Z�f�b�� �•�� �a�\�•�l�m�\�Z�g�g�y���� �H�n�•�p�•�c�g�_�� �i�b�k�_�f�g�_ 

�e�b�k�l�m�\�Z�g�g�y�� �1�L-�d�h�f�i�Z�g�•�€�� �a�^�•�c�k�g�x�}�l�v�k�y�� �a�� �f�_�l�h�x���d�h�h�j�^�b�g�Z�p�•�€�� �^�•�y�e�v�g�h�k�l�•�� �m��

�k�b�k�l�_�f�•�� �©�d�h�f�i�Z�g�•�y-�a�h�\�g�•�r�g�•�c�� �i�h�k�l�Z�q�Z�e�v�g�b�d�� ���a�Z�f�h�\�g�b�d �± �i�•�^�j�y�^�g�b�d)�ª����

�G�_�h�n�•�p�•�c�g�_���l�Z�� �g�Z�i�•�\�h�n�•�p�•�c�g�_���_�e�_�d�l�j�h�g�g�_�� �e�b�k�l�m�\�Z�g�g�y�� �\�•�^�h�[�j�Z�`�Z�}�� �j�h�[�h�q�•��

�f�h�f�_�g�l�b�� �n�m�g�d�p�•�h�g�m�\�Z�g�g�y�� �1�L-�d�h�f�i�Z�g�•�€���� �©�\�b�j�h�[�g�b�q�b�c�ª�� �i�j�h�p�_�k�� �k�l�\�h�j�_�g�g�y��

�i�j�h�]�j�Z�f�g�h�]�h���i�j�h�^�m�d�l�m�����g�Z�^�Z�g�g�y���\�_�[-�i�h�k�e�m�]���l�h�s�h�� 

�D�j�b�l�_�j�•�c�� �\�•�^�i�h�\�•�^�g�h�k�l�•�� �`�Z�g�j�Z�f�� �\�•�^�g�h�k�b�l�v�k�y�� �^�h�� �\�•�^�[�h�j�m�� �l�_�d�k�l�•�\���� �y�d�•��

�i�j�b�l�Z�f�Z�g�g�•���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�x���1�L���n�Z�o�•�\�p�•�\�����Z��

�k�Z�f�_�����i�j�b�\�Z�l�g�• �l�Z�� �^�•�e�h�\�• �_�e�_�d�l�j�h�g�g�• �e�b�k�l�b���� �q�Z�l�b���� �n�h�j�m�f�b���� �^�h�i�b�k�b �g�Z��

�_�e�_�d�l�j�h�g�g�b�o�� �^�h�r�d�Z�o�� �h�]�h�e�h�r�_�g�v���� �f�_�f�h���� �a�\�•�l�b�����I�j�b�� �\�b�[�h�j�•�� �l�_�d�k�l�•�\�� �h�k�h�[�e�b�\�Z��

�m�\�Z�]�Z�� �i�j�b�^�•�e�y�}�l�v�k�y�����\�•�^�i�h�\�•�^�g�h�k�l�•�� �d�h�f�i�h�a�b�p�•�€���� �d�h�f�m�g�•�d�Z�l�b�\�g�•�c �f�_�l�•, 

�f�h�\�e�_�g�g�}�\�b�f ���� �f�h�\�g�b�f ���� �i�h�a�Z�f�h�\�g�b�f  �a�Z�k�h�[�Z�f �\�b�j�Z�`�_�g�g�y���� �k�l�b�e�•�k�l�b�q�g�b�f  

�h�k�h�[�e�b�\�h�k�l�y�f �h�k�g�h�\�g�b�o�� �`�Z�g�j�•�\���i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y �1�L���n�Z�o�•�\�p�•�\�� 

�S�h�^�h���d�j�b�l�_�j�•�x���Z�\�l�h�j�b�l�_�l�g�h�k�l�•���^�`�_�j�_�e���\�•�^�[�h�j�m���g�Z�\�q�Z�e�v�g�h�]�h���f�Z�l�_�j�•�Z�e�m����

�Z�\�l�_�g�l�b�q�g�•���l�_�d�k�l�b-�a�j�Z�a�d�b���i�j�b�\�Z�l�g�b�o���l�Z���^�•�e�h�\�b�o���_�e�_�d�l�j�h�g�g�b�o���e�b�k�l�•�\�����^�h�i�b�k�•�\���m��

�q�Z�l�Z�o�� �•�� �n�h�j�m�f�Z�o���� �^�h�i�b�k�•�\�� �g�Z�� �_�e�_�d�l�j�h�g�g�b�o�� �^�h�r�d�Z�o�� �h�]�h�e�h�r�_�g�v���� �f�_�f�h���� �a�\�•�l�•�\��

�^�h�[�b�j�Z�e�b�k�v�� �a�� �f�Z�l�_�j�•�Z�e�•�\���� �g�Z�^�Z�g�b�o�� �i�j�Z�p�•�\�g�b�d�Z�f�b�� �i�j�h�\�•�^�g�b�o�� �m�d�j�Z�€�g�k�v�d�b�o�� �1�L-

�d�h�f�i�Z�g�•�c�����^�h�\�•�^�d�h�\�h-�•�g�n�h�j�f�Z�p�•�c�g�b�o���f�Z�l�_�j�•�Z�e�•�\���k�Z�c�l�•�\���i�j�h�\�•�^�g�b�o���m�d�j�Z�€�g�k�v�d�b�o��

�1�L-�d�h�f�i�Z�g�•�c�����^�h�\�•�^�d�h�\�h-�•�g�n�h�j�f�Z�p�•�c�g�b�o�� �f�Z�l�_�j�•�Z�e�•�\�� �k�Z�c�l�•�\�� �i�j�h�\�•�^�g�b�o��

�Z�f�_�j�b�d�Z�g�k�v�d�b�o���•�� �[�j�b�l�Z�g�k�v�d�b�o���1�L-�d�h�f�i�Z�g�•�c�� �f�_�j�_�`�•�� �•�g�l�_�j�_�g�_�l���� �i�h�i�m�e�y�j�g�b�o��

�i�•�^�j�m�q�g�b�d�•�\ �•�� �i�h�k�•�[�g�b�d�•�\���� �s�h�� �k�e�m�]�m�x�l�v�� �i�h�i�m�e�y�j�g�b�f�b�� �a�Z�k�h�[�Z�f�b�� �g�Z�\�q�Z�g�g�y�� �m��
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�i�j�h�p�_�k�•�� �i�•�^�]�h�l�h�\�d�b�� �1�L-�n�Z�o�•�\�p�•�\�� �m�� �i�j�h�\�•�^�g�b�o�� �Z�f�_�j�b�d�Z�g�k�v�d�b�o�� �a�Z�d�e�Z�^�Z�o�� �\�b�s�h�€��

�h�k�\�•�l�b [160�±170]. �A���p�b�o���`�_�� �^�`�_�j�_�e�� �a�^�•�c�k�g�x�\�Z�\�k�y�� �•�� �\�•�^�[�•�j�� �e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v 

�^�e�y�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h-

�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\. 

�G�Z���h�k�g�h�\�•���\�•�^�[�h�j�m���f�Z�l�_�j�•�Z�e�m���a�^�•�c�k�g�x�\�Z�e�Z�k�y���j�h�a�j�h�[�d�Z���i�•�^�k�b�k�l�_�f�b���\�i�j�Z�\��

�^�e�y�� �n�h�j�f�m�\�Z�g�g�y �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\���i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o �1�L-�n�Z�o�•�\�p�•�\�����h�[�‰�j�m�g�l�m�\�Z�g�g�x��

�y�d�h�€���i�j�b�k�\�y�q�_�g�h���g�Z�k�l�m�i�g�b�c���i�•�^�j�h�a�^�•�e���^�b�k�_�j�l�Z�p�•�€�� 

 

 

�����������I�•�^�k�b�k�l�_�f�Z���\�i�j�Z�\���^�e�y���n�h�j�f�m�\�Z�g�g�y �Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•���\���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m�� 

�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•�� 

 

�?�n�_�d�l�b�\�g�•�k�l�v���i�b�k�_�f�g�h�€���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�€���d�h�f�m�g�•�d�Z�p�•�€���f�Z�c�[�m�l�g�•�o��

�1�L-�n�Z�o�•�\�p�•�\�� �[�_�a�i�h�k�_�j�_�^�g�v�h�� �a�Z�e�_�`�b�l�v�� �\�•�^�� �j�•�\�g�y�� �k�n�h�j�f�h�\�Z�g�h�k�l�•�� �m�� �g�b�o��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•���� �i�h�e�y�]�Z�}�� �m�� �j�_�e�_�\�Z�g�l�g�h�k�l�•�� �e�_�d�k�b�q�g�h�]�h�� �h�n�h�j�f�e�_�g�g�y��

�i�b�k�_�f�g�b�o�� �l�_�d�k�l�•�\���� �h�[�‰�j�m�g�l�h�\�Z�g�h�]�h�� �\�b�a�g�Z�q�_�g�g�y�� �_�l�Z�i�•�\�� �n�h�j�f�m�\�Z�g�g�y��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �c�� �d�h�j�_�d�l�g�h�]�h�� �j�h�a�j�h�[�e�_�g�g�y��

�\�i�j�Z�\�� �^�e�y�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\��  

�<�b�o�h�^�y�q�b���a���k�m�l�g�h�k�l�•���•���k�l�j�m�d�l�m�j�b���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•��

�\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\����

�f�_�l�b�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �i�•�^�o�h�^�•�\�� �•��

�i�j�b�g�p�b�i�•�\���� �\�b�a�g�Z�q�_�g�b�o�� �m�� �i�•�^�j�h�a�^�•�e�•�� ���������� �h�[�‰�j�m�g�l�h�\�Z�g�h�� �_�l�Z�i�b�� �•�� �j�h�a�j�h�[�e�_�g�h��
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�i�•�^�k�b�k�l�_�f�m�� �\�i�j�Z�\�� �^�e�y�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\��

�i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���� 

�I�j�h�p�_�k �h�[�‰�j�m�g�l�m�\�Z�g�g�y�� �_�l�Z�i�•�\���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�• �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���[�_�a�i�h�k�_�j�_�^�g�v�h�� �i�h�\�¶�y�a�Z�g�b�c�� �a�� �Z�g�Z�e�•�a�h�f �k�m�l�g�h�k�l�• �c 

�k�l�j�m�d�l�m�j�b �p�•�}�€���d�h�f�i�_�l�_�g�l�g�h�k�l�• (�i�•��̂j�h�a�^����������.  

�M�� �i�j�h�p�_�k�•�� �h�[�‰�j�m�g�l�m�\�Z�g�g�y�� �_�l�Z�i�•�\�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�• �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���g�_�h�[�o�•�^�g�h���[�j�Z�l�b���^�h���m�\�Z�]�b���c���h�k�h�[�e�b�\�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�]�h��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �y�d�_���� �y�d�� �m�`�_��

�a�Z�a�g�Z�q�Z�e�h�k�y�� �j�_�Z�e�•�a�m�}�l�v�k�y �m�� �n�h�j�f�•�� �_�e�_�d�l�j�h�g�h�]�h���e�b�k�l�m�\�Z�g�g�y �•�� �\�� �a�Z�]�Z�e�v�g�b�o��

�j�b�k�Z�o�� �\�•�^�h�[�j�Z�`�Z�}�� �i�j�Z�\�b�e�Z�� �_�i�•�k�l�h�e�y�j�g�h�]�h�� �`�Z�g�j�m���� �l�h�[�l�h�� �o�Z�j�Z�d�l�_�j�b�a�m�}�l�v�k�y��

�^�h�f�•�g�m�\�Z�g�g�y�f�� �i�j�Z�]�f�Z�l�b�q�g�h�€�� �m�k�l�Z�g�h�\�d�b���± �m�k�\�•�^�h�f�e�_�g�b�f�� �d�h�f�m�g�•�d�Z�l�b�\�g�b�f��

�g�Z�f�•�j�h�f�� �Z�^�j�_�k�Z�l�Z�� �a�^�•�c�k�g�b�l�b�� �\�•�^�i�h�\�•�^�g�b�c�� �\�i�e�b�\�� �g�Z�� �Z�^�j�_�k�Z�g�l�Z��[86]. �>�h��

�h�k�g�h�\�g�b�o�� �`�Z�g�j�•�\���� �s�h���^�h�f�•�g�m�x�l�v�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•���1�L-�n�Z�o�•�\�p�•�\�����\�b�a�g�Z�q�_�g�b�o���g�Z���h�k�g�h�\�•���Z�g�Z�e�•�a�m���f�Z�l�_�j�•�Z�e�•�\���e�b�k�l�m�\�Z�g�g�y, 

�g�Z�^�Z�g�b�o�� �i�j�Z�p�•�\�g�b�d�Z�f�b�� �i�j�h�\�•�^�g�b�o�� �m�d�j�Z�€�g�k�v�d�b�o�� �1�L-�d�h�f�i�Z�g�•�c���� �^�h�\�•�^�d�h�\�h-

�•�g�n�h�j�f�Z�p�•�c�g�b�o�� �f�Z�l�_�j�•�Z�e�•�\�� �k�Z�c�l�•�\�� �i�j�h�\�•�^�g�b�o�� �m�d�j�Z�€�g�k�v�d�b�o�� �1�L-�d�h�f�i�Z�g�•�c���l�Z��

�f�_�j�_�`�•�� �•�g�l�_�j�_�g�_�l���� �g�Z�e�_�`�Z�l�v���� �i�j�b�\�Z�l�g�•�� �l�Z�� �^�•�e�h�\�• (�a�^�_�[�•�e�v�r�h�]�h �_�e�_�d�l�j�h�g�g�•) 

�e�b�k�l�b�����q�Z�l�b�����n�h�j�m�f�b�����^�h�i�b�k�b���g�Z���_�e�_�d�l�j�h�g�g�b�o���^�h�r�d�Z�o���h�]�h�e�h�r�_�g�v�����f�_�f�h�����a�\�•�l�b 

(�i�•��̂j�h�a. 1.1). 

�G�Z�\�q�Z�g�g�y���•�g�h�a�_�f�g�h�€���f�h�\�b���a�Z���i�j�h�n�_�k�•�c�g�b�f���k�i�j�y�f�m�\�Z�g�g�y�f���m���f�Z�]�•�k�l�j�Z�l�m�j�•��

�}�� �k�b�k�l�_�f�g�b�f�� �p�•�e�_�k�i�j�y�f�h�\�Z�g�b�f�� �i�j�h�p�_�k�h�f���� �\�•�^�l�Z�d�� �h�o�h�i�e�x�}�� �j�y�^�� �a�Z�\�^�Z�g�v����

�k�i�j�y�f�h�\�Z�g�b�o���g�Z���^�h�k�y�]�g�_�g�g�y���a�Z�]�Z�e�v�g�h�€���f�_�l�b�����s�h���}���h�k�g�h�\�h�i�h�e�h�`�g�b�f���q�b�g�g�b�d�h�f��

�p�v�h�]�h�� �i�j�h�p�_�k�m�����M�� �d�h�g�l�_�d�k�l�•�� �g�Z�r�h�]�h�� �^�h�k�e�•�^�`�_�g�g�y�� �l�Z�d�h�x�� �a�Z�]�Z�e�v�g�h�x�� �f�_�l�h�x��

�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�€�� �f�_�l�h�^�b�d�b���� �Z�� �\�•� �̂l�Z�d�� �•�� �j�h�a�j�h�[�e�_�g�h�€�� �i�•�^�k�b�k�l�_�f�b�� �\�i�j�Z�\���� �}��

�\�b�k�h�d�b�c�� �j�•�\�_�g�v�� �k�n�h�j�f�h�\�Z�g�h�k�l�•�� �m�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•�� 
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�?�l�Z�i�b�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �m��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\ 

�\�b�a�g�Z�q�_�g�h���a�� �h�j�•�}�g�l�Z�p�•�}�x�� �g�Z�� �a�Z�a�g�Z�q�_�g�m�� �f�_�l�m���g�Z�� �h�k�g�h�\�•�� �Z�g�Z�e�•�a�m�� �^�h�k�e�•�^�`�_�g�v��

�G�� �K�d�e�y�j�_�g�d�h [14], �H���� �;�•�]�b�q���� �G���� �;�h�j�b�k�d�h���� �=���� �;�h�j�_�p�v�d�h�€ �>�������� �k���� �������@���� �L�Z�d����

�G�� �K�d�e�y�j�_�g�d�h�� �g�Z�]�h�e�h�r�m�}���� �s�h�� �_�l�Z�i�b�� �n�h�j�f�m�\�Z�g�g�y�� �•�g�r�h�f�h�\�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•��

�m�� �i�b�k�v�f�•�� �[�_�a�i�h�k�_�j�_�^�g�v�h�� �i�h�\�¶�y�a�Z�g�•�� �•�a�� �a�Z�\�^�Z�g�g�y�f�b�� �g�Z�\�q�Z�g�g�y�� �i�b�k�v�f�m���� �<�� �k�\�h�x��

�q�_�j�]�m���� �a�Z�\�^�Z�g�g�y�� �n�h�j�f�m�\�Z�g�g�y�� �•�g�r�h�f�h�\�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�b�k�v�f�•��

�\�•�^�h�[�j�Z�`�Z�x�l�v�� �g�_�h�[�o�•�^�g�•�k�l�v�� �i�h�_�l�Z�i�g�h�]�h�� �n�h�j�f�m�\�Z�g�g�y�� �d�h�`�g�h�]�h���d�h�f�i�h�g�_�g�l�m��

�k�l�j�m�d�l�m�j�b�� �p�•�}�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•���>�������� �k���� �����±16]���� �H�l�`�_���� �a�Z�\�^�Z�g�g�y�f�b�� �n�h�j�f�m�\�Z�g�g�y��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �s�h�� �n�h�j�f�m�e�x�x�l�v�k�y�� �a��

�m�j�Z�o�m�\�Z�g�g�y�f�� �k�m�l�g�h�k�l�•���� �k�l�j�m�d�l�m�j�b���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �m��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�����Z��

�l�Z�d�h�`�� �h�k�h�[�e�b�\�h�k�l�_�c�� �i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-

�n�Z�o�•�\�p�•�\���� �g�Z�� �h�k�g�h�\�•�� �y�d�b�o���\�b�a�g�Z�q�Z�l�b�f�_�f�h���h�k�g�h�\�g�•�� �_�l�Z�i�b �n�h�j�f�m�\�Z�g�g�y��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\�� �}���� 

������ �h�a�g�Z�c�h�f�e�_�g�g�y�� �k�l�m�^�_�g�l�•�\�� �a���i�b�k�_�f�g�h�x�� �n�h�j�f�h�x�� �k�e�h�\�Z���� �k�_�f�Z�g�l�b�d�h�x��

�k�e�•�\���� �h�k�h�[�e�b�\�h�k�l�y�f�b�� �\�`�b�\�Z�g�g�y�� �Z�g�l�h�g�•�f�•�\���� �k�b�g�h�g�•�f�•�\���� �h�f�h�g�•�f�•�\���� �i�Z�j�h�g�•�f�•�\����

�k�l�b�e�•�k�l�b�q�g�h�x���•�� �k�h�p�•�h�d�m�e�v�l�m�j�g�h�x�� �a�Z�[�Z�j�\�e�_�g�•�k�l�x�� �k�b�g�l�Z�d�k�b�q�g�h�x�� �•�� �e�_�d�k�b�q�g�h�x��

�k�i�h�e�m�q�m�\�Z�g�•�k�l�x���� �i�j�Z�\�b�e�Z�f�b�� �k�e�h�\�h�l�\�h�j�m���� �l�b�i�Z�f�b�� �k�e�h�\�g�b�d�•�\�� �k�l�j�m�d�l�m�j�h�x�� �k�e�•�\����

�l�_�d�k�l�Z�f�b-�a�j�Z�a�d�Z�f�b�� �j�•�a�g�b�o�� �`�Z�g�j�•�\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���� 

������ �n�h�j�f�m�\�Z�g�g�y�� �m�� �k�l�m�^�_�g�l�•�\�� �j�_�p�_�i�l�b�\�g�b�o�� �l�Z���j�_�i�j�h�^�m�d�l�b�\�g�b�o�� �e�_�d�k�b�q�g�b�o��

�g�Z�\�b�q�h�d���� �k�l�\�h�j�_�g�g�y�� �k�l�m�^�_�g�l�Z�f�b�� �\�e�Z�k�g�h�€�� �k�b�k�l�_�f�b�� �e�_�d�k�b�q�g�b�o�� �a�g�Z�g�v�� �c��

�m�k�\�•�^�h�f�e�_�g�g�y�� �i�j�h�p�_�k�m�� �n�h�j�f�m�\�Z�g�g�y�� �k�\�h�}�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•����

�n�h�j�f�m�\�Z�g�g�y�� �g�Z�\�b�q�h�d�� �k�\�•�^�h�f�h�]�h�� �j�_�}�k�l�j�m�\�Z�g�g�y���� �j�h�a�i�•�a�g�Z�\�Z�g�g�y�� �•�� �\�`�b�\�Z�g�g�y��

�e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v���� �j�h�a�m�f�•�g�g�y�� �h�k�h�[�e�b�\�h�k�l�_�c�� �€�o�� �n�m�g�d�p�•�h�g�m�\�Z�g�g�y���� �Z�g�Z�e�•�a��

�e�_�d�k�b�q�g�h�€�� �k�l�h�j�h�g�b�� �\�e�Z�k�g�h�]�h���f�h�\�e�_�g�g�y���� �s�h�� �\�b�g�b�d�Z�}�� �g�Z�� �h�k�g�h�\�•�� �h�[�j�Z�a�g�h-
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�q�m�l�l�}�\�h�]�h���m�y�\�e�_�g�g�y���i�j�h���i�j�_�^�f�_�l�����^�•�x�����k�l�Z�g�����i�h�g�y�l�l�y�����k�b�l�m�Z�p�•�x���i�h�\�k�y�d�^�_�g�g�h�]�h��

�q�b�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y���� �n�h�j�f�m�\�Z�g�g�y�� �m�� �k�l�m�^�_�g�l�•�\�� �a�g�Z�g�v��

�i�j�Z�\�b�e���h�j�n�h�]�j�Z�n�•�€���•���k�b�g�l�Z�d�k�b�k�m�����]�j�Z�f�Z�l�b�q�g�b�o���k�l�j�m�d�l�m�j�����a�Z�k�h�[�•�\���f�h�\�e�_�g�g�}�\�h�]�h��

�a�\�¶�y�a�d�m���� �k�l�b�e�•�k�l�b�q�g�b�o�� �h�k�h�[�e�b�\�h�k�l�_�c�� �l�_�d�k�l�•�\�� �j�•�a�g�b�o�� �`�Z�g�j�•�\�� �•�� �l�b�i�•�\����

�k�h�p�•�h�d�m�e�v�l�m�j�g�b�o�� �h�k�h�[�e�b�\�h�k�l�_�c�� �i�j�h�n�_�k�•�c�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �a�g�Z�g�v��

�k�l�Z�g�^�Z�j�l�•�\�� �g�Z�i�b�k�Z�g�g�y�� �l�_�d�k�l�•�\�� �j�•�a�g�b�o�� �`�Z�g�j�•�\�� �•�� �l�b�i�•�\���� �i�j�b�l�Z�f�Z�g�g�b�o��

�i�j �h�n�_�k�•�c�g�h�f�m�� �^�b�k�d�m�j�k�m�� �1�L-�n�Z�o�•�\�p�•�\�� �i�e�Z�g�m�\�Z�g�g�y���� �h�j�]�Z�g�•�a�Z�p�•�€�� �l�Z�� �g�Z�i�b�k�Z�g�g�y��

�\�e�Z�k�g�b�o���\�b�k�e�h�\�e�x�\�Z�g�v�����\�b�d�h�j�b�k�l�Z�g�g�y���d�h�f�i�_�g�k�Z�l�h�j�g�b�o���k�l�j�Z�l�_�]�•�c�����n�h�j�f�m�\�Z�g�g�y��

�]�j�Z�n�•�q�g�b�o���� �h�j�n�h�]�j�Z�n�•�q�g�b�o���� �]�j�Z�f�Z�l�b�q�g�b�o�� �g�Z�\�b�q�h�d�� �i�b�k�v�f�Z���� �g�Z�\�b�q�h�d�� �\�`�b�\�Z�g�g�y��

�a�Z�k�h�[�•�\���f�•�`�n�j�Z�a�h�\�h�]�h���a�\�¶�y�a�d�m���� 

�������n�h�j�f�m�\�Z�g�g�y���•���j�h�a�\�b�l�h�d���\�f�•�g�v���m���i�b�k�v�f�•�����a�h�d�j�_�f�Z���\�f�•�g�v���n�h�j�f�m�e�x�\�Z�g�g�y��

�c�� �h�n�h�j�f�e�_�g�g�y�� �\�e�Z�k�g�b�o�� �\�b�k�e�h�\�e�x�\�Z�g�v���� �a�Z�[�_�a�i�_�q�_�g�g�y�� �€�o �p�•�e�•�k�g�h�k�l�•���� �a�\�¶�y�a�g�h�k�l�•����

�a�Z�\�_�j�r�_�g�h�k�l�•���� �Z�^�j�_�k�h�\�Z�g�h�k�l�•�� �•�� �\�•�^�i�h�\�•�^�g�h�k�l�•�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�� �i�j�h�n�_�k�•�c�g�h�]�h��

�^�b�k�d�m�j�k�m���1�L-�n�Z�o�•�\�p�•�\�����\�f�•�g�v���a�Z�[�_�a�i�_�q�_�g�g�y���\�•�^�i�h�\�•�^�g�h�k�l�•���k�l�b�e�x���•���`�Z�g�j�m�����\�f�•�g�v��

�^�h�l�j�b�f�Z�g�g�y �d�h�f�i�h�a�b�p�•�c�g�h�€�� �i�j�Z�\�b�e�v�g�h�k�l�•�� �k�l�j�m�d�l�m�j�b�� �l�_�d�k�l�m���� �j�h�a�\�b�l�h�d��

�d�h�f�i�_�g�k�Z�l�h�j�g�b�o�� �\�f�•�g�v�� �i�_�j�_�^�Z�\�Z�g�g�y�� �•�g�n�h�j�f�Z�p�•�€�� �\�� �m�f�h�\�Z�o�� �^�_�n�•�p�b�l�m�� �f�h�\�g�b�o��

�a�Z�k�h�[�•�\���•�a���\�b�d�h�j�b�k�l�Z�g�g�y�f���i�j�b�c�h�f�•�\���i�_�j�_�n�j�Z�a�m�\�Z�g�g�y�����n�h�j�f�m�e�x�\�Z�g�g�y���k�d�e�Z�^�g�b�o��

�\�b�k�e�h�\�e�x�\�Z�g�v���a�Z���^�h�i�h�f�h�]�h�x���i�j�h�k�l�•�r�b�o���f�h�\�g�b�o���a�Z�k�h�[�•�\���� 

�L�Z�d�b�f�� �q�b�g�h�f���� �i�j�h�p�_�k�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���\�•�^�[�m�\�Z�}�l�v�k�y���\�i�j�h�^�h�\�`���l�j�v�h�o���h�k�g�h�\�g�b�o���_�l�Z�i�•�\���� 

������ �j�_�p�_�i�l�b�\�g�h�]�h���� �g�Z�� �y�d�h�f�m�� �j�_�Z�e�•�a�m�}�l�v�k�y�� �i�_�j�r�_�� �a�Z�\�^�Z�g�g�y�� �i�j�h�p�_�k�m��

�n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���� 

2) �j�_�p�_�i�l�b�\�g�h-�j�_�i�j�h�^�m�d�l�b�\�g�h�]�h�����g�Z�� �y�d�h�f�m�� �j�_�Z�e�•�a�m�}�l�v�k�y�� �^�j�m�]�_�� �a�Z�\�^�Z�g�g�y��

�i�j�h�p�_�k�m�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���� 
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������ �i�j�h�^�m�d�l�b�\�g�h�]�h���� �g�Z�� �y�d�h�f�m�� �j�_�Z�e�•�a�m�}�l�v�k�y�� �l�j�_�l�}�� �a�Z�\�^�Z�g�g�y�� �i�j�h�p�_�k�m��

�n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\.  

�<�d�Z�a�Z�g�•���_�l�Z�i�b���o�Z�j�Z�d�l�_�j�b�a�m�x�l�v�k�y���l�•�k�g�b�f���a�\�¶�y�a�d�h�f���f�h�\�g�h�]�h�����e�_�d�k�b�q�g�h�]�h����

�l�Z���f�h�\�e�_�g�g�}�\�h�]�h�����i�b�k�_�f�g�h�]�h�����Z�k�i�_�d�l�•�\���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�• 

�\���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\�� 

�<�•�^�i�h�\�•�^�g�h�� �^�h�� �\�b�a�g�Z�q�_�g�b�o�� �_�l�Z�i�•�\�� �g�Z�� �h�k�g�h�\�•�� �^�h�k�e�•�^�`�_�g�v�� �H���� �;�•�]�b�q����

�G�� �;�h�j�b�k�d�h���� �=���� �;�h�j�_�p�v�d�h�€ �>�������� �k���� �������±414]���� �H���� �D�•�j�r�h�\�h�€��[171]���� �1���� �Q�h�j�g�h�€��[31], 

�j�h�a�j�h�[�e�_�g�h�� �i�•�^�k�b�k�l�_�f�m�� �\�i�j�Z�\�� �^�e�y�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�• �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���� 

�I�h�g�y�l�l�y �©�\�i�j�Z�\�Z�ª �m�� �f�_�l�h�^�b�p�•�� �g�Z�\�q�Z�g�g�y�� �•�g�h�a�_�f�g�b�o�� �f�h�\���l�j�Z�d�l�m�x�l�v���y�d��

�k�i�_�p�•�Z�e�v�g�h�� �h�j�]�Z�g�•�a�h�\�Z�g�_�� �\�� �g�Z�\�q�Z�e�v�g�b�o�� �m�f�h�\�Z�o�� �[�Z�]�Z�l�h�j�Z�a�h�\�_�� �\�b�d�h�g�Z�g�g�y��

�h�d�j�_�f�b�o�� �h�i�_�j�Z�p�•�c���� �^�•�c�� �Z�[�h�� �^�•�y�e�v�g�h�k�l�•�� �a�� �f�_�l�h�x�� �h�\�h�e�h�^�•�g�g�y���p�•�e�v�h�\�h�x��

�d�h�f�i�_�l�_�g�l�g�•�k�l�x���± �•�g�r�h�f�h�\�g�h�x�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�x�� �d�h�f�i�_�l�_�g�l�g�•�k�l�x�� �Z�[�h�� �€�€��

�d�h�f�i�h�g�_�g�l�Z�f�b���� �<�i�j�Z�\�b�� �f�Z�x�l�v�� �q�•�l�d�m�� �k�l�j�m�d�l�m�j�m���� �s�h �\�•�^�i�h�\�•�^�Z�} �n�Z�a�h�\�•�c 

�k�l�j�m�d�l�m�j�•�� �f�h�\�e�_�g�g�}�\�h�€�� �^�•�y�e�v�g�h�k�l�•. �L�Z�d���� �^�h�� �h�[�h�\�¶�y�a�d�h�\�b�o �k�l�j�m�d�l�m�j�g�b�o��

�d�h�f�i�h�g�_�g�l�•�\ �\�i�j�Z�\�b���g�Z�e�_�`�Z�l�v���� �a�Z�\�^�Z�g�g�y-�•�g�k�l�j�m�d�p�•�y���^�e�y�� �\�b�d�h�g�Z�g�g�y, �a�j�Z�a�h�d �± 

�f�h�^�_�e�v �\�b�d�h�g�Z�g�g�y��(�n�Z�d�m�e�v�l�Z�l�b�\�g�b�c �d�h�f�i�h�g�_�g�l), �\�b�d�h�g�Z�g�g�y�����d�h�g�l�j�h�e�v��

�\�b�d�h�g�Z�g�g�y�� �\�i�j�Z�\�b�� �\�b�d�e�Z�^�Z�q�_�f���� �k�Z�f�h�d�h�g�l�j�h�e�v�� �Z�[�h�� �\�a�Z�}�f�h�d�h�g�l�j�h�e�v���� �y�d�b�c��

�a�^�•�c�k�g�x�x�l�v���k�l�m�^�_�g�l�b �>���������k�����������@. 

�A�]�Z�^�Z�g�m�� �i�•�^�k�b�k�l�_�f�m���m�l�\�h�j�x�x�l�v���l�j�b�� �]�j�m�i�b�� �l�Z�� �r�•�k�l�v�� �i�•�^�]�j�m�i�� �\�i�j�Z�\�� ���j�b�k����

2.1).  

�M �\�k�•�o�� �i�j�_�^�k�l�Z�\�e�_�g�b�o�� �]�j�m�i�Z�o�� �i�j�_�\�Z�e�x�x�l�v�� �\�i�j�Z�\�b�� �l�Z�d�b�o�� �l�b�i�•�\���� 

�j�_�p�_�i�l�b�\�g�•���� �j�_�i�j�h�^�m�d�l�b�\�g�•�� �m�f�h�\�g�h-�d�h�f�m�g�•�d�Z�l�b�\�g�•���� �i�j�h�^�m�d�l�b�\�g�•�� �m�f�h�\�g�h-

�d�h�f�m�g�•�d�Z�l�b�\�g�•���� �i�j�h�^�m�d�l�b�\�g�•�� �d�h�f�m�g�•�d�Z�l�b�\�g�•���� �L�Z�d���� �i�_�j�r�•�� �^�\�•�� �]�j�m�i�b�� �\�i�j�Z�\���� �Z��

�k�Z�f�_���� �\�i�j�Z�\�b���^�e�y �h�a�g�Z�c�h�f�e�_�g�g�y�� �a���g�Z�q�Z�e�v�g�b�f�� �f�Z�l�_�j�•�Z�e�h�f�� �•�� �\�i�j�Z�\�b�� �^�e�y 

�j�_�p�b�i�•�x�\�Z�g�g�y�� �l�Z�� �j�_�i�j�h�^�m�d�m�\�Z�g�g�y�� �g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m���� �i�j�_�^�k�l�Z�\�e�_�g�•��

�j�_�p�_�i�l�b�\�g�b�f�b�� �g�_�d�h�f�m�g�•�d�Z�l�b�\�g�b�f�b�� �l�Z�� �j�_�p�_�i�l�b�\�g�b�f�b�� �m�f�h�\�g�h-
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�d�h�f�m�g�•�d�Z�l�b�\�g�b�f�b���� �j�_�p�_�i�l�b�\�g�h-�j�_�i�j�h�^�m�d�l�b�\�g�b�f�b�� �m�f�h�\�g�h-�d�h�f�m�g�•�d�Z�l�b�\�g�b�f�b����

�j�_�p�_�i�l�b�\�g�h-�j�_�i�j�h�^�m�d�l�b�\�g�b�f�b�� �m�f�h�\�g�h-�d�h�f�m�g�•�d�Z�l�b�\�g�b�f�b�� �\�i�j�Z�\�Z�f�b���� �<���k�\�h�x��

�q�_�j�]�m���� �l�j�_�l�y�� �]�j�m�i�Z�� �\�i�j�Z�\�� �^�e�y �i�j�h�^�m�d�m�\�Z�g�g�y�� �\�e�Z�k�g�b�o�� �i�b�k�_�f�g�b�o�� �i�j�h�^�m�d�l�•�\��

�i�j�_�^�k�l�Z�\�e�_�g�Z�� �i�j�h�^�m�d�l�b�\�g�b�f�b�� �m�f�h�\�g�h-�d�h�f�m�g�•�d�Z�l�b�\�g�b�f�b�� �l�Z�� �i�j�h�^�m�d�l�b�\�g�b�f�b��

�d�h�f�m�g�•�d�Z�l�b�\�g�b�f�b���\�i�j�Z�\�Z�f�b�� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�J�b�k����2.1. �I�•�^�k�b�k�l�_�f�Z���\�i�j�Z�\���^�e�y���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•���m���i�j�h�n�_�k�•�c�g�h �h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\ 

 

�=�j�m�i�Z���\�i�j�Z�\���^�e�y 
�j�_�p�b�i�•�x�\�Z�g�g�y���l�Z��
�j�_�i�j�h�^�m�d�m�\�Z�g�g�y��

�g�Z�\�q�Z�e�v�g�h�]�h��
�f�Z�l�_�j�•�Z�e�m 

 

�=�j�m�i�Z���\�i�j�Z�\���^�e�y 
�i�j�h�^�m�d�m�\�Z�g�g�y��

�\�e�Z�k�g�b�o���i�b�k�_�f�g�b�o 
�i�j�h�^�m�d�l�•�\ 
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�I�•�^�k�b�k�l�_�f�Z���\�i�j�Z�\���^�e�y���n�h�j�f�m�\�Z�g�g�y���:�E�D���m���i�j�h�n�_�k�•�c�g�h��
�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•�� 

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\ 

�=�j�m�i�Z���\�i�j�Z�\���^�e�y 
�h�a�g�Z�c�h�f�e�_�g�g�y���a��

�g�Z�\�q�Z�e�v�g�b�f��
�f�Z�l�_�j�•�Z�e�h�f 
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�G�Z�\�_�^�_�f�h�� �i�j�b�d�e�Z�^�b�� �\�i�j�Z�\�� �^�e�y�� �n�h�j�f�m�\�Z�g�g�y �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�• �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\��  

�I�j�b�d�e�Z�^�h�f���\�i�j�Z�\���� �s�h�� �g�Z�e�_�`�Z�l�v�� �^�h�� �i�_�j�r�h�€�� �]�j�m�i�b�����i�•�^�]�j�m�i�b�� �g�Z��

�h�a�g�Z�c�h�f�e�_�g�g�y���a���e�_�d�k�b�q�g�b�f���f�Z�l�_�j�•�Z�e�h�f �f�h� �̀m�l�v �[�m�l�b���\�i�j�Z�\�b 1 �•����.  

�<�i�j�Z�\�Z�������� 

�I�j�Z�d�l�b�q�g�Z���f�_�l�Z�� �h�a�g�Z�c�h�f�e�_�g�g�y���a���l�_�j�f�•�g�Z�f�b �1�L-�k�n�_�j�b. 

�L�b�i���\�i�j�Z�\�b�� �j�_�p�_�i�l�b�\�g�Z���g�_�d�h�f�m�g�•�d�Z�l�b�\�g�Z�� 

�1�g�k�l�j�m�d�p�•�y�� Match the words in the left column with their definitions in the 

right column. 

Automation networking or computing infrastructure with an access to data 

centers, information technology and software applications  

Cloud a set period during which product development has to be 

completed and made ready for review 

Sprint the use of instructions to create a repeated process in IT 

deployment   

Backlog an ordered list of everything that is known to be needed in the 

IT product   

 

�<�i�j�Z�\�Z������ 

�I�j�Z�d�l�b�q�g�Z�� �f�_�l�Z�� �i�j�_��̂k�l�Z�\�e�_�g�g�y �l�_�j�f�•�g�•�\�� �1�L-�k�n�_�j�b�� �m�� �d�h�g�l�_�d�k�l�•��

�h�a�g�Z�c�h�f�e�_�g�g�y���•�a���k�l�j�m�d�l�m�j�h�x���•���a�f�•�k�l�h�f���l�_�d�k�l�m-�_�l�Z�e�h�g�g�h�]�h �a�j�Z�a�d�Z �e�b�k�l�Z-�\�•�^�i�h�\�•�^�•. 

�L�b�i���\�i�j�Z�\�b�� �j�_�p�_�i�l�b�\�g�h-�j�_�i�j�h�^�m�d�l�b�\�g�Z �g�_�d�h�f�m�g�•�d�Z�l�b�\�g�Z�� 

�1�g�k�l�j�m�d�p�•�y�� Match the meanings 1-5 with the words in bold from the letter. 

1. distinctive attributes of software 

2. a message that asks for information 

3. started having a formal relationship 

4. an act of making something improved 

5. proving with something needed or wanted  
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Heading of the letter 
Sender�¶s address  
 
 
Date 
Receiver�¶s name 
Receiver�¶s address 

Basic Solutions 
Wide Road 
Wembley  
19.01.2019 
Mr. L. Crane 
L. Crane & Son Ltd. 
21 Mead Road, Swansea 

Greeting Dear Mr. Crane,  
Body of the letter 
First paragraph 

�x Thank the writer 
for enquiry. 
Confirm that you 
can provide the 
service   

We are pleased to receive your enquiry and to hear 
that you liked our software packages and have become 
interested in our software products. 
 

Middle paragraph (s) 
�x Encourage your 

prospective 
customer  

�x Mention your 
selling points of 
your products 

  

There would certainly be no trouble in supplying you 
from our wide range of software which we make for 
companies of different profiles. 
 
We think you have made an excellent choice in 
�V�H�O�H�F�W�L�Q�J���³�0�L�F�U�R�I�R�U�F�H���+�\�S�H�U�Q�D�P�L�F�´�������:�H���F�D�Q���R�I�I�H�U���D��
standard plan which possesses all necessary features. 
It is designed for 10 users and allows for 50.000.000 
records. Regarding update, we need to know what 
version you are using. 
 
You can see that the cost of the package is $25 per 
month and $699 per site. However, we would be 
prepared to review it once we have established a firm 
trading association with you. 

Final paragraph 
�x Encourage 

further 
correspondence 

If there is any further information you require, please 
contact us and once again thank you for your letter. 
 

Complimentary 
closing 
Sender�¶s name  

Yours sincerely, 
J. Melton  
 

 

�I�j�b�d�e�Z�^�Z�f�b�� �i�_�j�r�h�€�� �]�j�m�i�b�� �i�•�^�]�j�m�i�b�� �^�e�y �h�a�g�Z�c�h�f�e�_�g�g�y�� �a�� �k�l�j�m�d�l�m�j�h�x�� �•��

�k�l�b�e�•�k�l�b�q�g�b�f�b�� �h�k�h�[�e�b�\�h�k�l�y�f�b�� �l�_�d�k�l�•�\�� �h�k�g�h�\�g�b�o�� �`�Z�g�j�•�\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\���}���\�i�j�Z�\�b�������•������ 
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�<�i�j�Z�\�Z�������� 

�I�j�Z�d�l�b�q�g�Z�� �f�_�l�Z�� �h�a�g�Z�c�h�f�e�_�g�g�y���•�a���k�l�j�m�d�l�m�j�h�x�� �•�� �a�f�•�k�l�h�f�� �l�_�d�k�l�m-

�_�l�Z�e�h�g�g�h�]�h���a�j�Z�a�d�Z���e�b�k�l�Z-�a�Z�i�b�l�m. 

�L�b�i���\�i�j�Z�\�b�� �j�_�p�_�i�l�b�\�g�h-�j�_�i�j�h�^�m�d�l�b�\�g�Z �m�f�h�\�g�h-�d�h�f�m�g�•�d�Z�l�b�\�g�Z�� 

�1�g�k�l�j�m�d�p�•�y�� Read the letter of enquiry and answer the questions.  

Heading of the 
letter 
Sender�¶s address  
Date 
Receiver�¶s name 
Receiver�¶s address 

L. Crane & Son Ltd. 
21 Mead Road, Swansea 
17th November 2018 
The manager  
Basic Solutions 
Wide Road 
Wembley 

Greeting Dear Sirs,  
Body of the letter 
First paragraph 

�x State the subject 
of your enquiry 

We were impressed by your software packages that were 
posted on website that is dedicated to new advances in 
IT.   

Middle paragraph (s) 
�x Add any 

explanatory 
material 

�x Give the reason 
of your enquiry 

We are a company specializing in printing services and 
we are looking for IT company who could upgrade and 
improve security to our accounting software.  As our 
network does not run smoothly and we can�¶t arrange 
logs, we think your software package 
�³�0�L�F�U�R�I�R�U�F�H�+�\�S�H�U�Q�D�P�L�F�´���P�L�J�K�W���E�H���W�K�H���E�H�V�W���R�S�W�L�R�Q�����I�R�U��
our purposes. 

Final paragraph 
�x Encourage 

further 
correspondence 

We look forward to receiving you reply. 

Complimentary 
closing 
Sender�¶s name  

Your faithfully, 
L. Crane 

 

1. What is L. Crane asking?  

2. What is a software package? 

3. What technical problems does the printing company have?  

4. Which words in the letter correspond to the following: advertised, improve, 

work, wait? 
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�<�i�j�Z�\�Z��4.  

�I�j�Z�d�l�b�q�g�Z�� �f�_�l�Z�� �h�a�g�Z�c�h�f�e�_�g�g�y�� �a�� �k�l�j�m�d�l�m�j�h�x�� �•�� �a�f�•�k�l�h�f�� �l�_�d�k�l�m-

�_�l�Z�e�h�g�g�h�]�h���a�j�Z�a�d�Z���_�e�_�d�l�j�h�g�g�h�]�h���e�b�k�l�Z�� 

�L�b�i���\�i�j�Z�\�b�� �j�_�p�_�i�l�b�\�g�h-�j�_�i�j�h�^�m�d�l�b�\�g�Z���m�f�h�\�g�h-�d�h�f�m�g�•�d�Z�l�b�\�g�Z�� 

�1�g�k�l�j�m�d�p�•�y����Read the email and answer the question. 

Hi Jack, 

We decided to opt for writing a HTML code. Actually, we chose the Page source 

option that our web browser offers.  I think the tags get the web browser to display 

text or pictures more efficiently rather than we would use some web editors. 

Besides, the usage of cascading style sheets (CSS) will make it easier to apply 

changes to the font, text styles and background colour of the web page. 

When it comes to the content of the web page, we would like to insert some audio 

files. As I can see nowadays many websites are incorporating songs, podcasts etc. 

But we aren�¶t sure whether the songs will be to the point. For that reason we need 

your advice. With your expertise in web designing everything will run like 

clockwork.  

Take care, 

Morris. 

1. What code did they choose to use in designing a web page?  

2. In what way does CSS facilitate web designing? 

3. What are they going to insert? 

4. What do they think about the songs in their webpage? 

 

�I�j�b�d�e�Z�^�Z�f�b�� �^�j�m�]�h�€�� �]�j�m�i�b�� �\�i�j�Z�\�� �i�•�^�]�j�m�i�b�� �^�e�y �a�Z�k�\�h�}�g�g�y�� �e�_�d�k�b�q�g�h�]�h��

�f�Z�l�_�j�•�Z�e�m�� �c�� �n�h�j�f�m�\�Z�g�g�y�� �e�_�d�k�b�q�g�h�€�� �m�k�\�•�^�h�f�e�_�g�h�k�l�•�� �k�e�m�]�m�x�l�v�� �\�i�j�Z�\�b�� ���� �•�� ���� 

�G�Z�\�_�^�_�g�•�� �i�j�b�d�e�Z�^�b�� �\�i�j�Z�\�� �f�Z�x�l�v�� �g�Z�� �f�_�l�•�� �a�Z�k�\�h�}�g�g�y�� �k�l�m�^�_�g�l�Z�f�b�� �e�_�d�k�b�q�g�b�o��

�h�^�b�g�b�p�v���� �s�h�� �q�Z�k�l�h���\�`�b�\�Z�x�l�v�k�y�� �m���g�Z�i�•�\�h�n�•�p�•�c�g�h�f�m �c���h�n�•�p�•�c�g�h�f�m �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���1�L-�n�Z�o�•�\�p�•�\�� 
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�<�i�j�Z�\�Z������ 

�I�j�Z�d�l�b�q�g�Z���f�_�l�Z�� �a�Z�k�\�h�}�g�g�y �e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v �1�L-�k�n�_�j�b. 

�L�b�i���\�i�j�Z�\�b�� �j�_�p�_�i�l�b�\�g�h-�j�_�i�j�h�^�m�d�l�b�\�g�Z �g�_�d�h�f�m�g�•�d�Z�l�b�\�g�Z�� 

�1�g�k�l�j�m�d�p�•�y�� Match the words in the left and right columns to make up the 

corresponding combination. 

1) to select  a) software 

2) further b) version 

3) to deploy c) features 

4) to possess  d) information 

5) excellent e) choice 

 

�<�i�j�Z�\�Z������ 

�I�j�Z�d�l�b�q�g�Z�� �f�_�l�Z�� �n�h�j�f�m�\�Z�g�g�y�� �g�Z�\�b�q�h�d�� �m�`�b�\�Z�g�g�y �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v 

�1�L-�k�n�_�j�b. 

�L�b�i���\�i�j�Z�\�b�� �j�_�i�j�h�^�m�d�l�b�\�g�Z �g�_�d�h�f�m�g�•�d�Z�l�b�\�g�Z�� 

�1�g�k�l�j�m�d�p�•�y�� Complete the sentences with the best expression from the 

previous exercise. 

1. The software ________ no particular distinguishing ______.  

2. _____  ______ can be obtained from head office.   

3. It is important  _____  ______ that suits your requirements. 

4. The store has an ________  ______ of gadgets.   

5. In order  _____  ________ it is necessary to implement an interactive tool 

�µw4gl�¶.  

�I�j�b�d�e�Z�^�Z�f �b �^�j�m�]�h�€���]�j�m�i�b �\�i�j�Z�\���i�•�^�]�j�m�i�b���^�e�y �n�h�j�f�m�\�Z�g�g�y�� �g�Z�\�b�q�h�d��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y���m���1�L-�k�n�_�j�•���f�h� �̀m�l�v �[�m�l�b��

�\�i�j�Z�\�b 7���� ���� �•�� �� �g�Z�� �a�Z�i�h�\�g�_�g�g�y �i�j�h�i�m�k�d�•�\ �m�� �h�k�g�h�\�g�b�o�� �d�h�f�i�h�g�_�g�l�Z�o��

�d�h�f�i�h�a�b�p�•�c�g�h-�k�l�j�m�d�l�m�j�g�h�€�� �h�j�]�Z�g�•�a�Z�p�•�€�� �l�_�d�k�l�•�\ �\�•�^�i�h�\�•�^�g�b�f�b�� �e�_�d�k�b�q�g�b�f�b��

�h�^�b�g�b�p�y�f�b �1�L-�k�n�_�j�b���� �<�b�d�h�g�Z�g�g�y�� �l�Z�d�h�]�h�� �\�b�^�m�� �\�i�j�Z�\�� �i�h�e�_�]�r�m�}�� �a�Z�k�\�h�}�g�g�y��

�k�l�m�^�_�g�l�Z�f�b���d�h�f�i�h�a�b�p�•�c�g�h�€���i�h�[�m�^�h�\�b�����k�l�j�m�d�l�m�j�b���l�_�d�k�l�m. 
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�<�i�j�Z�\�Z�������� 

�I�j�Z�d�l�b�q�g�Z�� �f�_�l�Z�� �n�h�j�f�m�\�Z�g�g�y�� �g�Z�\�b�q�h�d���\�`�b�\�Z�g�g�y�� �m�k�l�Z�e�_�g�b�o�� �\�b�j�Z�a�•�\�� �m��

�i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m �i�b�k�v�f�• �1�L-�k�n�_�j�•. 

�L�b�i���\�i�j�Z�\�b�� �j�_�i�j�h�^�m�d�l�b�\�g�Z �m�f�h�\�g�h-�d�h�f�m�g�•�d�Z�l�b�\�g�Z�� 

�1�g�k�l�j�m�d�p�•�y. Choose the best option to complete the sentence. 

1. �:�H���D�U�H�����«�����W�R���K�H�D�U���W�K�D�W���«���� 

  a) pleased  b) satisfied  c) greeted 

2. �:�H���F�D�Q�����«�����W�K�D�W���W�K�L�V���V�R�I�W�Z�D�U�H���S�D�F�N�D�J�H���L�V���R�Q�H���R�I���W�K�H���P�R�V�W���R�X�W�V�W�D�Q�G�L�Q�J��

products. 

  a) sure  b) assure  c) admit 

3. �,�����«�����W�R���V�D�\���W�K�D�W���Z�H���Q�R���O�R�Q�J�H�U���X�V�H���L�W�� 

  a) sorry  b)  realize  c) regret 

4. �7�K�H���D�O�W�H�U�Q�D�W�L�Y�H���,���K�D�Y�H���V�X�J�J�H�V�W�H�G���Z�L�O�O���F�H�U�W�D�L�Q�O�\�����«�����\�R�X�U��expectations. 

  a) see  b) meet  c) offer  

5. �,�I���\�R�X���K�D�Y�H���D�Q�\���I�X�U�W�K�H�U���T�X�H�V�W�L�R�Q�V�����S�O�H�D�V�H�����«�������0�U�����7�L�O�O�V�� 

  a) refer b) write  c) contact 

 

�<�i�j�Z�\�Z������ 

�I�j�Z�d�l�b�q�g�Z�� �f�_�l�Z�� �n�h�j�f�m�\�Z�g�g�y�� �g�Z�\�b�q�h�d���\�`�b�\�Z�g�g�y�� �m�k�l�Z�e�_�g�b�o�� �\�b�j�Z�a�•�\ �m��

�k�l�j�m�d�l�m�j�g�h-�d�h�f�i�h�a�b�p�•�c�g�b�o���q�Z�k�l�b�g�Z�o���^�•�e�h�\�b�o���e�b�k�l�•�\. 

�L�b�i���\�i�j�Z�\�b�� �j�_�i�j�h�^�m�d�l�b�\�g�Z �m�f�h�\�g�h-�d�h�f�m�g�•�d�Z�l�b�\�g�Z�� 

�1�g�k�l�j�m�d�p�•�y. Add the phrases from the box to the table of expression. 

 

�6�R�U�U�\�����E�X�W���« 

Why don�¶�W���Z�H���������6�K�D�O�O���,���«�� 

�3�O�H�D�V�H���F�D�Q���\�R�X���« 

I�¶�G���O�L�N�H���W�R���I�L�Q�G���R�X�W���D�E�R�X�W���«�� 

Mail me if you need any more help 

 



122 
 

Meaning of 

functional 

phrases 

Formal Informal  

First contact  I am writing to inform you..  

Making an offer If you wish, I would be 

happy to �«  

 

Making a request I would be grateful if you 

�F�R�X�O�G���« 

 

Apologizing I would like to apologize 

for�«   

 

Closing If you have any further 

questions, please do not 

hesitate to contact me.  

 

 

�<�i�j�Z�\�Z��9.  

�I�j�Z�d�l�b�q�g�Z�� �f�_�l�Z�� �n�h�j�f�m�\�Z�g�g�y�� �g�Z�\�b�q�h�d�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h��

�i�b�k�v�f�Z �1�L-�k�n�_�j�•. 

�L�b�i���\�i�j�Z�\�b�� �j�_�i�j�h�^�m�d�l�b�\�g�Z �m�f�h�\�g�h-�d�h�f�m�g�•�d�Z�l�b�\�g�Z�� 

�1�g�k�l�j�m�d�p�•�y. Insert the following words in the gaps in the informal e-mail 

presenting the professional problem situation. 

 

endpoints   core   commitments    

tool   functionality   dependency 

 

Hello Roger, 

�,���Z�R�X�O�G���O�L�N�H���W�R���G�L�V�F�X�V�V���W�K�H���G�H�O�D�\�V���U�L�V�N���D�Q�G���D�J�U�H�H���R�Q���D�G�M�X�V�W�P�H�Q�W�V���R�I�����������«���W�R���L�Q�I�R�U�P��

the management. Revive matching of �G�H�E�X�J���D�S�S���L�V���W�K�H���P�D�L�Q���W�D�V�N���D�Q�G���������«���I�R�U���U�H�V�W��

of tasks in this story. Eterman has managed to up the app but there are errors 

related to (3���� �«���± �I�H�W�F�K�� �P�D�W�F�K�H�V�� �I�U�R�P�� �D�Y�U�R�'�%���6���� �D�Q�G�� �X�V�H�� �3�+�3�� �����«������ �2�U�L�J�L�Q�D�O��
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estimation was 2d, but 3d is spent and I suppose that additional 2-3 days will be 

�U�H�T�X�L�U�H�G���W�R���S�D�V�V���W�K�D�W�����������«���W�R���4�$�����6�R���Z�H���K�D�Y�H���G�H�O�D�\���U�L�V�N���I�R�U���W�K�D�W���V�W�R�U�\���� 

 

�I�j�b�d�e�Z�^�Z�f�b�� �]�j�m�i�b�� �\�i�j�Z�\�� �^�e�y �i�j�h�^�m�d�m�\�Z�g�g�y�� �\�e�Z�k�g�b�o�� �i�b�k�_�f�g�b�o��

�i�j�h�^�m�d�l�•�\�� �i�•�^�]�j�m�i�b�� �^�e�y�� �j�h�a�\�b�l�d�m �e�_�d�k�b�q�g�b�o�� �g�Z�\�b�q�h�d�� �d�h�j�_�d�l�g�h�]�h�� �\�`�b�\�Z�g�g�y��

�e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v�� �m�� �l�_�d�k�l�Z�o�� �j�•�a�g�b�o�� �`�Z�g�j�•�\�� �l�Z�� �j�h�a�\�b�l�d�m �e�_�d�k�b�q�g�h�€��

�m�k�\�•�^�h�f�e�_�g�h�k�l�•���f�h�`�m�l�v���k�e�m�]�m�\�Z�l�b���\�i�j�Z�\�b���������l�Z�������� 

 

�<�i�j�Z�\�Z��10.  

�I�j�Z�d�l�b�q�g�Z���f�_�l�Z�� �n�h�j�f�m�\�Z�g�g�y���g�Z�\�b�q�h�d���\�`�b�\�Z�g�g�y���e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v���m��

�i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m �i�b�k�v�f�• �1�L-�k�n�_�j�•. 

�L�b�i���\�i�j�Z�\�b�� �j�_�i�j�h�^�m�d�l�b�\�g�Z �m�f�h�\�g�h-�d�h�f�m�g�•�d�Z�l�b�\�g�Z�� 

�1�g�k�l�j�m�d�p�•�y�� Read the letter below and decide which answer A, B, C or D 

best fits each space.  

 

Hi everyone, 

In recent sprints, production duty invested a lot of effort on PRTG to adjust 

sensor�¶�V�����������«�������V�H�W�W�L�Q�J�V�����W�K�U�H�V�K�R�O�G�V���D�Q�G���J�U�R�X�S�V�� 

Each band has a dedicate PRTG alerts slack room, the convention is alerts_<band 

name>. Every time a sensor is firing it will send a message to that slack room. 

You need to be on that slack room and quickly respond by following the below 

steps: 

1. check the issue 

2. �I�L�[���W�K�H���L�V�V�X�H���������������«�������W�K�H���W�K�U�H�V�K�R�O�G���R�U���D�F�N�Q�R�Z�O�H�G�J�H���Z�L�W�K���D���S�U�R�S�H�U���P�H�V�V�D�J�H��

to a limited time. 

3. update the status (what action was taken) in slack room. 

Don�¶t wait for someone else to ask you to check what�¶s going on, be proactive and 

�S�U�R�Y�L�G�H�� �P�D�[�L�P�X�P�� �������� �«���� �7�K�H�U�H�� �D�U�H�� �P�D�Q�\�� �V�H�Q�V�R�U�V�� �Z�K�L�F�K�� �D�U�H�� �F�R�Q�W�L�Q�X�R�X�V�O�\�� �I�L�U�L�Q�J����

needless to say - �W�K�L�V���L�V���Q�R�W���W�K�H���S�U�R�S�H�U���Z�D�\���W�R���Z�R�U�N���Z�L�W�K���D�Q���D�O�H�U�W�L�Q�J�����������« 
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Each band should wor�N�� �R�Q�� �L�W�V�� �V�H�Q�V�R�U�V�� �D�Q�G�� �I�L�[�� �W�K�H�P���� �E�U�L�Q�J�� �W�K�H�� �V�\�V�W�H�P�� �W�R�� �D�� �������� �«��

state so we can actually see when things go bad and respond fast. 

�'�R�L�Q�J���V�R���L�V���F�U�L�W�L�F�D�O���D�V���L�Q���R�X�U���Z�R�U�N�L�Q�J�����������«�����W�K�H�U�H���D�U�H���V�R���P�D�Q�\���I�U�H�T�X�H�Q�W���F�K�D�Q�J�H�V��

to production, which are impossible to catch in (7���� �«�� �Z�L�W�K�R�X�W�� �F�R�P�S�U�R�P�L�V�L�Q�J��

velocity. 

Thanks  

1. A notifications B features  C signs D ends 

2. A repair  B adjust C tune D conform 

3. A agility  B ability  C visibility  D tranquility 

4. A sprint B platform C field D system 

5. A working B going C moving D feeding 

6. A state B environment C venue D domain 

7. A ahead B abreast C advance D amid 

 

�<�i�j�Z�\�Z���������� 

�I�j�Z�d�l�b�q�g�Z���f�_�l�Z�� �n�h�j�f�m�\�Z�g�g�y���g�Z�\�b�q�h�d���\�`�b�\�Z�g�g�y���e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v���m��

�l�_�d�k�l�Z�o���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h �i�b�k�v�f�Z �1�L-�k�n�_�j�•. 

�L�b�i���\�i�j�Z�\�b�� �j�_�i�j�h�^�m�d�l�b�\�g�Z �m�f�h�\�g�h-�d�h�f�m�g�•�d�Z�l�b�\�g�Z�� 

�1�g�k�l�j�m�d�p�•�y�� Read the letter of enquiry. For each empty space (1-9) choose 

the correct answer (A,B,C or D). 

Dear Sirs, 

The order �‹���'�5�����������K�D�V���Q�R�Z���E�H�H�Q�����������«���D�Q�G���V�H�Q�W���W�R���1�H�Z���-�H�U�V�H�\���'�R�F�N�V���Z�K�H�U�H���L�W��

is awaiting loading onto the Dakota which sails for Gdansk, Poland on the 16 July 

and arrives on 30 July. 

�2�Q�F�H���Z�H���K�D�Y�H���W�K�H���Q�H�F�H�V�V�D�U�\���G�R�F�X�P�H�Q�W�V���Z�H���Z�L�O�O�����������«�����W�K�H�P���W�R���%�X�U�Q�O�H�\���&�L�W�\���%�D�Q�N����

your bank�¶s agents here, and they will forward them toHSBC Bank Poland SA. 

�:�H�� �P�D�Q�D�J�H�G�� �W�R�� �J�H�W�� �D�O�O�� �������� �«�� �I�U�R�P�� �V�W�R�F�N�� �Z�L�W�K the exception of desktop�¶s hard 

drives which aren�¶�W���V�H�S�D�U�D�W�H���L�Q�W�H�U�Q�D�O���R�Q�H�V�����%�X�W���Z�H�����������«���L�W���L�Q���W�K�H���F�R�Q�V�L�J�Q�P�H�Q�W���D�V��

���������«���K�D�V���W�Z�R���W�H�U�D�E�\�W�H�V�� 
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�,�I�� �W�K�H�U�H�� �L�V�� �D�Q�\�� �������� �«�� �L�Q�I�R�U�P�D�W�L�R�Q�� �\�R�X�� �U�H�T�X�L�U�H�� �S�O�H�D�V�H�� �F�R�Q�W�D�F�W�� �X�V���� �7�K�D�Q�N�� �\�R�X�� �Y�H�U�\��

much for your order, and we look (7) �«���W�R���K�H�D�U�L�Q�J���I�U�R�P���\�R�X���D�J�D�L�Q���V�R�R�Q�� 

Yours faithfully, 

J. Merton 

Sales director. 

 A B C D 

1 concluded completed accomplished followed 

2 award deliver hand present 

3 items pieces purchases units 

4 contained comprised involved included 

5 every another each all 

6 further following current subsequent  

7 along back  up to forward 

 

 

�I�j�b�d�e�Z�^�Z�f �b �l�j�_�l�v�h�€���]�j�m�i�b�� �\�i�j�Z�\�� �i�•�^�]�j�m�i�b�� �^�e�y�� �j�h�a�\�b�l�d�m �m�f�•�g�v��

�i�j�h�^�m�d�m�\�Z�g�g�y�� �k�l�m�^�_�g�l�Z�f�b�� �\�e�Z�k�g�b�o�� �l�_�d�k�l�•�\�� �i�_�\�g�h�]�h�� �`�Z�g�j�m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\ �f�h� �̀m�l�v �[�m�l�b���\�i�j�Z�\�b 12, 13 

�•������.  

 

�<�i�j�Z�\�Z��12.  

�I�j�Z�d�l�b�q�g�Z�� �f�_�l�Z�� �j�h�a�\�b�l�h�d�� �m�f�•�g�v�� �i�j�h�^�m�d�m�\�Z�g�g�y�� �k�l�m�^�_�g�l�Z�f�b�� �\�e�Z�k�g�b�o��

�l�_�d�k�l�•�\���h�n�•�p�•�c�g�h-�^�•�e�h�\�h�]�h�� �e�b�k�l�Z-�a�Z�i�b�l�m �g�Z�� �h�k�g�h�\�•�� �i�e�Z�g�m�� �a�� �\�b�d�h�j�b�k�l�Z�g�g�y�f��

�h�i�h�j�g�b�o���n�j�Z�a. 

�L�b�i���\�i�j�Z�\�b�� �i�j�h�^�m�d�l�b�\�g�Z �m�f�h�\�g�h-�d�h�f�m�g�•�d�Z�l�b�\�g�Z�� 

�1�g�k�l�j�m�d�p�•�y�� Write a covering letter of an order for monitors. Include this 

information: 

�x necessary compliments; 

�x terms of payments and delivery dates; 
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�x instruction about package and possible substitutes; 

�x make up an order form.  

Placing an order 

We have pleasure in sending you an order 

�I�R�U���« 

�7�K�H���H�Q�F�O�R�V�H�G���R�U�G�H�U���L�V���I�R�U���«�� 

�:�R�X�O�G���\�R�X���S�O�H�D�V�H���V�H�Q�G���«�� 

�3�O�H�D�V�H���F�R�Q�I�L�U�P���W�K�D�W���«���� 

�3�O�H�D�V�H���V�H�Q�G���W�K�H���J�R�R�G�V�«���� 

�$�V���D�J�U�H�H�G���\�R�X���Z�L�O�O���«�� 

�,�W���L�V���H�V�V�H�Q�W�L�D�O���W�K�D�W���«�� 

The most acceptable method of payment will 

�E�H���« 

�:�H���D�G�Y�L�V�H���«�� 

 

�<�i�j�Z�\�Z�������� 

�I�j�Z�d�l�b�q�g�Z�� �f�_�l�Z�� �j�h�a�\�b�l�h�d�� �m�f�•�g�v�� �i�j�h�^�m�d�m�\�Z�g�g�y�� �k�l�m�^�_�g�l�Z�f�b�� �\�e�Z�k�g�b�o��

�l�_�d�k�l�•�\���h�n�•�p�•�c�g�h-�^�•�e�h�\�h�]�h���e�b�k�l�Z-�a�Z�i�b�l�m���g�Z���h�k�g�h�\�•���i�e�Z�g�m���� 

�L�b�i���\�i�j�Z�\�b: �i�j�h�^�m�d�l�b�\�g�Z���m�f�h�\�g�h-�d�h�f�m�g�•�d�Z�l�b�\�g�Z�� 

�1�g�k�l�j�m�d�p�•�y�� Your IT company is looking for another IT company which 

conducts Devops performing tests. Your network infra is experiencing problems to 

connecting to DBs. Work in pairs on collaborative writing of the letter of enquiry. 

Each of you should choose and write the draft of one of the paragraphs of the main 

body to one of the leading US companies based in Ukraine. Then, working in your 

pair, combine paragraphs together, add opening and closing remarks, upload your 

common piece of writing in the group chat for cross-check. 

Paragraph 1: (opening remarks): greeting; point out how you heard about 

the company.  

Main body 
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Paragraph 2: give information about your company and state your current 

problem.  

Paragraph 3: ask about terms, commitments, deadline and methods of 

payments. 

Paragraph 4 (closing remarks): express your hopes for further cooperation. 

Complimentary closing 

 

�<�i�j�Z�\�Z����4. 

�I�j�Z�d�l�b�q�g�Z�� �f�_�l�Z�� �j�h�a�\�b�l�h�d�� �m�f�•�g�v�� �i�j�h�^�m�d�m�\�Z�g�g�y�� �k�l�m�^�_�g�l�Z�f�b�� �\�e�Z�k�g�h�]�h 

�l�_�d�k�l�m���_�e�_�d�l�j�h�g�g�h�]�h���e�b�k�l�Z �g�Z���h�k�g�h�\�•���i�e�Z�g�m. 

�L�b�i �\�i�j�Z�\�b: �i�j�h�^�m�d�l�b�\�g�Z �m�f�h�\�g�h-�d�h�f�m�g�•�d�Z�l�b�\�g�Z�� 

�1�g�k�l�j�m�d�p�•�y�� Write an email to your colleague. Include this information: 

�x Speed of traffic in your network isn�¶t so high.  

�x Give your ideas about the causes.   

�x  Suggest any solution to shoot this trouble.   

 

�H�[�‰�j�m�g�l�m�\�Z�g�g�y�� �•�� �j�h�a�j�h�[�e�_�g�g�y�� �i�•�^�k�b�k�l�_�f�b�� �\�i�j�Z�\�� �^�e�y �n�h�j�f�m�\�Z�g�g�y��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\���i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���^�h�a�\�h�e�y�} �i�_�j�_�c�l�b���^�h���k�l�\�h�j�_�g�g�y��

�\�•�^�i�h�\�•�^�g�h�€���e�•�g�]�\�h�^�b�^�Z�d�l�b�q�g�h�€���f�h�^�_�e�•�� 

  

�����������E�•�g�]�\�h�^�b�^�Z�d�l�b�q�g�Z���f�h�^�_�e�v �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•���\���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m�� 

�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•�� 

 

�<�� �h�k�g�h�\�•���i�j�h�p�_�k�m���i�h�[�m�^�h�\�b���e�•�g�]�\�h�^�b�^�Z�d�l�b�q�g�h�€�� �f�h�^�_�e�•�� �e�_�`�b�l�v�� �f�_�l�h�^��

�f�h�^�_�e�x�\�Z�g�g�y���� �s�h�� �g�Z�e�_�`�b�l�v�� �^�h �f�_�l�h�^�•�\�� �^�h�k�e�•�^�`�_�g�v���� �y�d�•�� �\�•�^�i�h�\�•�^�Z�x�l�v��
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�l�_�h�j�_�l�b�q�g�h�f�m���j�•�\�g�x���i�•�a�g�Z�g�g�y �>���������k�����������@.  

�F�h�^�_�e�x�\�Z�g�g�y���y�d �f�_�l�h�^�� �i�•�a�g�Z�g�g�y �a�Z�[�_�a�i�_�q�m�} �l�_�h�j�_�l�b�q�g�_���q�b �i�j�Z�d�l�b�q�g�_��

�^�h�k�e�•�^�`�_�g�g�y�� �h�[�¶�}�d�l�Z���•���a�^�•�c�k�g�x�}�l�v�k�y�� �h�i�h�k�_�j�_�^�d�h�\�Z�g�h���a�Z�k�h�[�Z�f�b �i�h�[�m�^�h�\�b �• 

�\�b�\�q�_�g�g�y�� �^�h�i�h�f�•�`�g�h�]�h�� �r�l�m�q�g�h�]�h��/ �g�Z�l�m�j�Z�e�v�g�h�]�h�� �Z�g�Z�e�h�]�•�q�g�h�]�h�� �c�h�f�m�� �h�[�¶�}�d�l�Z����

�y�d�b�c�� �a�g�Z�o�h�^�b�l�v�k�y�� �m�� �h�[�¶�}�d�l�b�\�g�•�c�� �\�•�^�i�h�\�•�^�g�h�k�l�•�� �a�� �i�•�a�g�Z�\�Z�g�b�f�� �h�[�¶�}�d�l�h�f���� �a�^�Z�l�_�g��

�a�Z�f�•�s�m�\�Z�l�b�� �c�h�]�h�� �g�Z�� �i�_�\�g�b�o�� �_�l�Z�i�Z�o�� �i�•�a�g�Z�g�g�y���� �M�� �j�_�a�m�e�v�l�Z�l�•�� �a�Z�k�l�h�k�m�\�Z�g�g�y��

�f�h�^�_�e�x�\�Z�g�g�y���g�Z�m�d�h�\�_�p�v���h�l�j�b�f�m�} �•�g�n�h�j�f�Z�p�•�x���i�j�h���h�[�¶�}�d�l�����s�h���f�h�^�_�e�x�}�l�v�k�y. �P�•��

�^�Z�g�•���i�_�j�_�g�h�k�y�l�v�k�y���a�Z���\�•�^�i�h�\�•�^�g�b�f�b���i�j�Z�\�b�e�Z�f�b���g�Z���^�h�k�e�•�^�`�m�\�Z�g�b�c���h�[�¶�}�d�l �± �l�Z�d��

�a�\�Z�g�b�c �h�j�b�]�•�g�Z�e���� �Z���f�h�^�_�e�v�� �\�b�d�h�g�m�}�� �n�m�g�d�p�•�€ �m�f�h�\�g�h�]�h �h�[�j�Z�a�g�h�]�h �h�[�¶�}�d�l�Z �• 

�n�h�j�f�m�}�� �m�y�\�e�_�g�g�y�� �i�j�h���p�_�c�� �h�[�¶�}�d�l���� �L�Z�d�b�f�� �q�b�g�h�f���� �f�h�^�_�e�v���}�� �k�i�h�k�h�[�h�f��

�\�•�^�h�[�j�Z�`�_�g�g�y���i�j�h�p�_�k�•�\�����y�d�•���\�•�^�[�m�\�Z�x�l�v�k�y���\���j�_�Z�e�v�g�h�f�m���h�[�¶�}�d�l�• �>�����������k���������@. 

�A�Z�[�_�a�i�_�q�m�}�� �j�_�a�m�e�v�l�Z�l�b�\�g�•�k�l�v�� �i�j�h�p�_�k�m�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\ �\�•�^�i�h�\�•�^�g�Z�� �e�•�g�]�\�h�^�b�^�Z�d�l�b�q�g�Z�� �f�h�^�_�e�v����

�d�h�f�i�h�g�_�g�l�Z�f�b�� �y�d�h�€�� �}���� �p�•�e�v�h�\�h-�f�_�l�h�^�h�e�h�]�•�q�g�b�c���� �h�j�]�Z�g�•�a�Z�p�•�c�g�h-�a�f�•�k�l�h�\�b�c�� �•��

�j�_�a�m�e�v�l�Z�l�b�\�g�b�c ���j�b�k���� ����2). �A�]�Z�^�Z�g�Z�� �f�h�^�_�e�v�� �f�Z�}�� �[�Z�]�Z�l�h�j�•�\�g�_�\�m�� �•�}�j�Z�j�o�•�q�g�m��

�k�l�j�m�d�l�m�j�m�� 

�P�•�e�v�h�\�h-�f�_�l�h�^�h�e�h�]�•�q�g�b�c�� �d�h�f�i�h�g�_�g�l�� �f�h�^�_�e�•���\�d�e�x�q�Z�}���� �f�_�l�m���� �a�Z�\�^�Z�g�g�y����

�i�•�^�o�h�^�b�� �•�� �i�j�b�g�p�b�i�b �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �c��

�f�Z�}���i�j�y�f�b�c���[�_�a�i�h�k�_�j�_�^�g�•�c���\�a�Z�}�f�h�a�\�¶�y�a�h�d���a���j�_�a�m�e�v�l�Z�l�b�\�g�b�f���d�h�f�i�h�g�_�g�l�h�f�� 

�Y�d�� �a�Z�a�g�Z�q�Z�e�h�k�y�� �m�� �i�•�^�j�h�a�^���� ���������� �f�_�l�h�x�� �e�•�g�]�\�h�^�b�^�Z�d�l�b�q�g�h�€�� �f�h�^�_�e�•�� �}��

�n�h�j�f�m�\�Z�g�g�y�� �m�� �k�l�m�^�_�g�l�•�\���k�b�k�l�_�f�b �\�•�^�i�h�\�•�^�g�b�o �a�g�Z�g�v���� �m�f�•�g�v�� �•�� �g�Z�\�b�q�h�d �± 

�d�h�f�i�h�g�_�g�l�•�\�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �l�Z�� �€�€�� �j�h�a�\�b�l�h�d�� �^�h�� �Z�\�l�h�g�h�f�g�h�]�h�� �j�•�\�g�y��

���K �����a�]�•�^�g�h���•�a���A�Z�]�Z�e�v�g�h�}�\�j�h�i�_�c�k�v�d�b�f�b���J�_�d�h�f�_�g�^�Z�p�•�y�f�b �a���f�h�\�g�h�€���h�k�\�•�l�b��[42�����k����

61-62]���� �a �i�_�j�k�i�_�d�l�b�\�h�x �€�o���Z�^�_�d�\�Z�l�g�h�]�h�� �a�Z�k�l�h�k�m�\�Z�g�g�y�� �m�� �k�b�l�m�Z�p�•�y�o �i�j�h�n�_�k�•�c�g�h 

�h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\�� 
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�J�b�k��������2. �E�•�g�]�\�h�^�b�^�Z�d�l�b�q�g�Z���f�h�^�_�e�v���n�h�j�f�m�\�Z�g�g�y �Z�g�]�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•���m���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• 

�f �Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\ 

�H�j�]�Z�g�•�a�Z�p�•�c�g�h-�a�f�•�k�l�h�\�b�c���d�h�f�i�h�g�_�g�l 
 �d�h�f�i�h�g�_�g�l 

�P�•�e�v�h�\�b�c���j�•�\�_�g�v �D�h�g�p�_�i�l�m�Z�e�v�g�b�c���j�•�\�_�g�v 

�F�_�l�Z���a�Z�\�^�Z�g�g�y �I�•�^�o�h�^�b �I�j�b�g�p�b�i�b 

�H�j�]�Z�g�•�a�Z�p�•�c�g�b�c��
�j�•�\�_�g�v �A�f�•�k�l�h�\�b�c���j�•�\�_�g�v 

�?�l�Z�i�b��
�n�h�j�f�m�\�Z�g�g�y��
�d�h�f�i�_�l�_�g�l�g

�h�k�l�• 

�F�_�l�h�^�b��
�•���a�Z�k�h�[�b 

�:�e�]�h�j�b�l�f��
�d�h�e�_�d�l�b�\�g�h�€��
�i�•�^�]�h�l�h�\�d�b��
�i�b�k�_�f�g�h�]�h��
�i�j�h�^�m�d�l�m 

�I�j�_�^�f�_�l�g�b�c��
�Z�k�i�_�d�l��
�a�f�•�k�l�m 

�I�j�h�p�_�k�m-
�Z�e�v�g�b�c��
�Z�k�i�_�d�l��
�a�f�•�k�l�m 

�J�•�\�g�•���k�n�h�j�f�h�\�Z�g�h�k�l�•��
�d�h�f�i�_�l�_�g�l�g�h�k�l�• 

�D�j�b�l�_�j�•�€ �I�h�d�Z�a�g�b�d�b 

�P�•�e�v�h�\�h-�d�h�g�p�_�i�l�m�Z�e�v�g�b�c���d�h�f�i�h�g�_�g�l 

�J�_�a�m�e�v�l�Z�l�b�\�g�b�c���d�h�f�i�h�g�_�g�l 
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�>�h�� �\�b�a�g�Z�q�_�g�h�]�h�� �d�h�e�Z�� �i�•�^�o�h�^�•�\���� �y�d�•�� �a�Z�[�_�a�i�_�q�m�x�l�v�� �_�n�_�d�l�b�\�g�•�k�l�v�� �i�j�h�p�_�k�m��

�n�h�j�f�m�\�Z�g�g�y���m���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•���\��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•���� �g�Z�e�_�`�Z�l�v����

�d�h�f�i�_�l�_�g�l�g�•�k�g�b�c���� �d�h�f�m�g�•�d�Z�l�b�\�g�h-�d�h�]�g�•�l�b�\�g�b�c���� �d�h�f�m�g�•�d�Z�l�b�\�g�h-�^�•�y�e�v�g�•�k�g�b�c, 

�k�h�p�•�h�d�h�]�g�•�l�b�\�g�b�c���� �h�k�h�[�b�k�l�•�k�g�h�� �h�j�•�}�g�l�h�\�Z�g�b�c �l�Z�� �•�g�l�_�]�j�h�\�Z�g�b�c �i�•�^�o�h�^�b���� �K�_�j�_�^��

�g�Z�c�[�•�e�v�r�� �\�Z�`�e�b�\�b�o�� �i�j�b�g�p�b�i�•�\���� �g�Z�� �y�d�b�o�� �‰�j�m�g�l�m�}�l�v�k�y�� �p�_�c�� �i�j�h�p�_�k���± 

�a�Z�]�Z�e�v�g�h�^�b�^�Z�d�l�b�q�g�•�� �c�� �f�_�l�h�^�b�q�g�•�� �i�j�b�g�p�b�i�b�����Z�d�l�b�\�g�h�k�l�•���� �f�•�p�g�h�k�l�•�����h�i�h�j�b�� �g�Z��

�e�_�d�k�b�q�g�•�� �i�j�Z�\�b�e�Z���� �\�Z�j�•�Z�l�b�\�g�h�k�l�•���� �Z�� �l�Z�d�h�`�� �k�i�_�p�b�n�•�q�g�•�� �^�e�y�� �i�j�_�^�f�_�l�m�� �g�Z�r�h�]�h��

�^�h�k�e�•�^�`�_�g�g�y�� �i�j�b�g�p�b�i�b�����_�n�_�d�l�b�\�g�h�]�h�� �i�b�k�v�f�Z�� �l�Z�� �a�Z�g�m�j�_�g�g�y�� �m�� �d�h�f�m�g�•�d�Z�l�b�\�g�•��

�k�b�l�m�Z�p�•�€���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y ���i�•�^�j�h�a�^������������.  

�G�Z�m�d�h�\�m�� �h�[�‰�j�m�g�l�h�\�Z�g�•�k�l�v�� �e�•�g�]�\�h�^�b�^�Z�d�l�b�q�g�h�€�� �f�h�^�_�e�•�� �a�Z�[�_�a�i�_�q�m�}�� �l�Z�d�h�`��

�g�Z�m�d�h�\�b�c�� �•�g�k�l�j�m�f�_�g�l�Z�j�•�c�� �^�h�k�e�•�^�`�_�g�g�y���� �i�j�_�^�k�l�Z�\�e�_�g�b�c�� �d�h�f�i�e�_�d�k�h�f��

�l�_�h�j�_�l�b�q�g�b�o�� �f�_�l�h�^�•�\�� �^�h�k�e�•�^�`�_�g�g�y���� �Z�� �k�Z�f�_���� �Z�g�Z�e�•�a�m�� �^�`�_�j�_�e�� �a�� �i�j�h�[�e�_�f�b��

�^�h�k�e�•�^�`�_�g�g�y���� �k�b�g�l�_�a�m���� �m�a�Z�]�Z�e�v�g�_�g�g�y���� �Z�[�k�l�j�Z�]�m�\�Z�g�g�y���� �k�b�k�l�_�f�Z�l�b�a�Z�p�•�€�� �•��

�d�e�Z�k�b�n�•�d�Z�p�•�€���� �f�h�^�_�e�x�\�Z�g�g�y�� �i�j�h�p�_�k�m�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\. 

�H�j�]�Z�g�•�a�Z�p�•�c�g�h-�a�f�•�k�l�h�\�b�c�� �d�h�f�i�h�g�_�g�l�� �f�h�^�_�e�•���a�Z�[�_�a�i�_�q�m�} �i�h�_�l�Z�i�g�_��

�•�g�l�_�]�j�h�\�Z�g�_�� �a�Z�k�\�h�}�g�g�y���k�l�m�^�_�g�l�Z�f�b�� �e�_�d�k�b�q�g�b�o�� �a�g�Z�g�v�� �•�� �a�g�Z�g�v�� �i�b�k�v�f�Z���� �Z�� �l�Z�d�h�`��

�\�k�_�� �k�d�e�Z�^�g�•�r�b�o���e�_�d�k�b�q�g�b�o���g�Z�\�b�q�h�d���l�Z�� �m�f�•�g�v�� �i�b�k�v�f�Z�� �m�� �i�j�h�p�_�k�•�� �a�Z�g�m�j�_�g�g�y�� �m��

�k�b�l�m�Z�p�•�€�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �c�� �h�\�h�e�h�^�•�g�g�y��

�\�b�a�g�Z�q�_�g�b�f�b���`�Z�g�j�Z�f�b���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�v�f�Z���1�L-�n�Z�o�•�\�p�•�\��  

�G�Z���a�f�•�k�l�h�\�h�f�m���j�•�\�g�•���h�j�]�Z�g�•�a�Z�p�•�c�g�h-�a�f�•�k�l�h�\�b�c���d�h�f�i�h�g�_�g�l���i�j�_�^�k�l�Z�\�e�_�g�b�c��

�i�j�_�^�f�_�l�g�b�f�� �•�� �i�j�h�p�_�k�m�Z�e�v�g�b�f�� �Z�k�i�_�d�l�Z�f�b���� �\�•�^�[�h�j�h�f�� �g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m����

�i�•�^�k�b�k�l�_�f�h�x���\�i�j�Z�\���^�e�y���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�• �\��

�i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\. �>�h��

�i�j�_�f�_�l�g�h�]�h�� �Z�k�i�_�d�l�m�� �\�•�^�g�_�k�_�g�h: �e�•�g�]�\�h�i�j�Z�]�f�Z�l�b�q�g�•�� �h�k�h�[�e�b�\�h�k�l�•�� �i�j�h�n�_�k�•�c�g�h�]�h��

�i�b�k�_�f�g�h�]�h�� �^�b�k�d�m�j�k�m�� �1�L-�n�Z�o�•�\�p�•�\���� �k�n�_�j�b, �\�b�^�b, �n�m�g�d�p�•�€�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �n�Z�o�•�\�p�•�\�� �a�� �•�g�n�h�j�f�Z�p�•�c�g�b�o�� �l�_�o�g�h�e�h�]�•�c�� �j�h�e�•���1�L-

�n�Z�o�•�\�p�•�\�� �d�h�f�m�g�•�d�Z�l�b�\�g�•�� �k�b�l�m�Z�p�•�€�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h��
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�k�i�•�e�d�m�\�Z�g�g�y�� �d�h�f�m�g�•�d�Z�l�b�\�g�•���p�•�e�•���•���g�Z�f�•�j�b; �a�Z�k�h�[�b���d�h�f�m�g�•�d�Z�p�•�€�����e�_�d�k�b�q�g�•���a�g�Z�g�g�y��

�i�b�k�_�f�g�h�€�� �n�h�j�f�b�� �k�e�h�\�Z���� �k�_�f�Z�g�l�b�d�b�� �k�e�•�\���� �a�^�Z�l�g�h�k�l�•�� �k�e�•�\�� �f�Z�l�b�� �Z�g�l�h�g�•�f�b����

�k�b�g�h�g�•�f�b�� �h�f�h�g�•�f�b���� �i�Z�j�h�g�•�f�b���� �k�l�b�e�•�k�l�b�q�g�m�� �•�� �k�h�p�•�h�d�m�e�v�l�m�j�g�m�� �a�Z�[�Z�j�\�e�_�g�•�k�l�v����

�k�b�g�l�Z�d�k�b�q�g�m�� �•�� �e�_�d�k�b�q�g�m�� �k�i�h�e�m�q�m�\�Z�g�•�k�l�v; �a�g�Z�g�g�y�� �i�j�h�� �i�j�Z�\�b�e�Z�� �k�e�h�\�h�l�\�h�j�m����

�l�b�i�b�� �k�e�h�\�g�b�d�•�\���� �k�l�j�m�d�l�m�j�m �k�e�•�\; �^�_�d�e�Z�j�Z�l�b�\�g�•�� �a�g�Z�g�g�y�� �i�b�k�v�f�Z: �a�g�Z�g�g�y�� �i�j�Z�\�b�e��

�h�j�n�h�]�j�Z�n�•�€�� �•�� �k�b�g�l�Z�d�k�b�k�m�����]�j�Z�f�Z�l�b�q�g�b�o�� �k�l�j�m�d�l�m�j���� �a�Z�k�h�[�•�\�� �f�h�\�e�_�g�g�}�\�h�]�h��

�a�\�¶�y�a�d�m���� �k�l�b�e�•�k�l�b�q�g�b�o�� �h�k�h�[�e�b�\�h�k�l�_�c�� �l�_�d�k�l�•�\�� �j�•�a�g�b�o�� �`�Z�g�j�•�\�� �•�� �l�b�i�•�\����

�k�h�p�•�h�d�m�e�v�l�m�j�g�b�o�� �h�k�h�[�e�b�\�h�k�l�_�c�� �i�j�h�n�_�k�•�c�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\����

�d�h�f�i�_�g�k�Z�l�h�j�g�b�o���k�l�j�Z�l�_�]�•�c�����l�_�f�b�����i�j�h�[�e�_�f�b�����l�_�d�k�l�b�����e�_�d�k�b�q�g�b�c���•���]�j�Z�f�Z�l�b�q�g�b�c��

�f�h�\�g�b�c�� �f�Z�l�_�j�•�Z�e���� �I�j�h�p�_�k�m�Z�e�v�g�b�c�� �Z�k�i�_�d�l�� �a�f�•�k�l�m�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �i�j�_�^�k�l�Z�\�e�_�g�b�c���� �j�_�p�_�i�l�b�\�g�b�f�b�� �l�Z��

�j�_�i�j�h�^�m�d�l�b�\�g�b�f�b�� �e�_�d�k�b�q�g�b�f�b�� �g�Z�\�b�q�d�Z�f�b���� �e�_�d�k�b�q�g�h�x�� �m�k�\�•�^�h�f�e�_�g�•�k�l�x����

�i�j�h�p�_�^�m�j�g�b�f�b�� �a�g�Z�g�g�y�f�b�� �i�b�k�v�f�Z���� �a�g�Z�g�g�y�f�b�� �k�l�Z�g�^�Z�j�l�•�\�� �g�Z�i�b�k�Z�g�g�y�� �l�_�d�k�l�•�\��

�j�•�a�g�b�o�� �`�Z�g�j�•�\�� �•�� �l�b�i�•�\���� �i�j�b�l�Z�f�Z�g�g�b�o�� �i�j�h�n�_�k�•�c�g�h�f�m�� �^�b�k�d�m�j�k�m�� �1�L-�n�Z�o�•�\�p�•�\�� 

�i�e�Z�g�m�\�Z�g�g�y���� �h�j�]�Z�g�•�a�Z�p�•�€�� �l�Z�� �g�Z�i�b�k�Z�g�g�y�� �\�e�Z�k�g�b�o �\�b�k�e�h�\�e�x�\�Z�g�v���� �\�b�d�h�j�b�k�l�Z�g�g�y��

�d�h�f�i�_�g�k�Z�l�h�j�g�b�o���m�f�•�g�v�� �g�Z�\�b�q�d�Z�f�b �i�b�k�v�f�Z: �]�j�Z�n�•�q�g�b�f�b���� �h�j�n�h�]�j�Z�n�•�q�g�b�f�b, 

�]�j�Z�f�Z�l�b�q�g�b�f�b���� �\�`�b�\�Z�g�g�y�� �a�Z�k�h�[�•�\�� �f�•�`�n�j�Z�a�h�\�h�]�h�� �a�\�¶�y�a�d�m�� �\�f�•�g�g�y�f�b�� �m�� �i�b�k�v�f�•����

�n�h�j�f�m�e�x�\�Z�l�b�� �c�� �h�n�h�j�f�e�x�\�Z�l�b�� �\�e�Z�k�g�•�� �\�b�k�e�h�\�e�x�\�Z�g�g�y���� �a�Z�[�_�a�i�_�q�m�\�Z�l�b��

�\�•�^�i�h�\�•�^�g�•�k�l�v�� �k�l�b�e�x�� �•�� �`�Z�g�j�m���� �a�Z�[�_�a�i�_�q�m�\�Z�l�b�� �d�h�f�i�h�a�b�p�•�c�g�m�� �i�j�Z�\�b�e�v�g�•�k�l�v��

�k�l�j�m�d�l�m�j�b�� �l�_�d�k�l�m�� �d�h�f�i�_�g�k�Z�l�h�j�g�b�f�b�� �\�f�•�g�g�y�f�b�����i�_�j�_�^�Z�\�Z�g�g�y�� �•�g�n�h�j�f�Z�p�•�€�� �\��

�m�f�h�\�Z�o���^�_�n�•�p�b�l�m���f�h�\�g�b�o���a�Z�k�h�[�•�\���•�a���\�b�d�h�j�b�k�l�Z�g�g�y�f���i�j�b�c�h�f�•�\���i�_�j�_�n�j�Z�a�m�\�Z�g�g�y����

�n�h�j�f�m�e�x�\�Z�g�g�y�� �k�d�e�Z�^�g�b�o�� �\�b�k�e�h�\�e�x�\�Z�g�v�� �a�Z�� �^�h�i�h�f�h�]�h�x�� �i�j�h�k�l�•�r�b�o�� �f�h�\�g�b�o��

�a�Z�k�h�[�•�\.  

�H�j�]�Z�g�•�a�Z�p�•�c�g�b�c�� �j�•�\�_�g�v�� �h�j�]�Z�g�•�a�Z�p�•�c�g�h-�a�f�•�k�l�h�\�h�]�h�� �d�h�f�i�h�g�_�g�l�m���f�h�^�_�e�•��

�n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\ �a�Z�[�_�a�i�_�q�m�}�l�v�k�y��

�d�h�j�_�d�l�g�h�x �_�l�Z�i�•�a�Z�p�•�}�x �p�v�h�]�h�� �i�j�h�p�_�k�m���� �h�[�‰�j�m�g�l�h�\�Z�g�b�f�� �•�� �^�h�p�•�e�v�g�b�f��

�i�h�}�^�g�Z�g�g�y�f�� �n�h�j�f�� �h�j�]�Z�g�•�a�Z�p�•�€�� �g�Z�\�q�Z�g�g�y���� �f�_�l�h�^�•�\���•�� �a�Z�k�h�[�•�\���g�Z�\�q�Z�g�g�y����

�\�•�^�i�h�\�•�^�g�b�o�� �i�j�b�c�h�f�•�\�� �•�� �l�_�o�g�•�d���� �Z�� �l�Z�d�h�`���\�•�^�i�h�\�•�^�g�b�f�� �j�•�\�g�_�f�� �Z�\�l�h�g�h�f�•�€��
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�k�l�m�^�_�g�l�Z�� �l�Z �k�i�h�k�h�[�h�f�� �m�i�j�Z�\�e�•�g�g�y �\�b�d�e�Z�^�Z�q�_�f�� �g�Z�\�q�Z�e�v�g�h�x�� �^�•�y�e�v�g�•�k�l�x��

�k�l�m�^�_�g�l�Z���m���i�j�h�p�_�k�•���k�Z�f�h�k�l�•�c�g�h�€���j�h�[�h�l�b�� 

�>�h�\�_�^�_�g�h���� �s�h�� �_�n�_�d�l�b�\�g�_���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\ �^�h�p�•�e�v�g�h���h�j�]�Z�g�•�a�h�\�m�\�Z�l�b���i�h�k�e�•�^�h�\�g�h���m���l�j�b���_�l�Z�i�b���� 

�x �j�_�p�_�i�l�b�\�g�b�c���� �g�Z�� �y�d�h�f�m���\�•�^�[�m�\�Z�}�l�v�k�y���h�a�g�Z�c�h�f�e�_�g�g�y�� �k�l�m�^�_�g�l�•�\�� �a��

�k�_�f�Z�g�l�b�d�h�x���k�e�•�\�����i�b�k�_�f�g�h�x���n�h�j�f�h�x���k�e�•�\�����a�Z�k�h�[�Z�f�b���k�l�b�e�•�k�l�b�q�g�h�€���\�b�j�Z�a�g�h�k�l�•����

�k�h�p�•�h�d�m�e�v�l�m�j�g�h�x���a�Z�[�Z�j�\�e�_�g�•�k�l�x�����k�b�g�l�Z�d�k�b�q�g�h�x���•���e�_�d�k�b�q�g�h�x���k�i�h�e�m�q�m�\�Z�g�•�k�l�x����

�i�j�Z�\�b�e�Z�f�b�� �k�e�h�\�h�l�\�h�j�m���� �k�l�j�m�d�l�m�j�h�x�� �k�e�•�\���� �l�b�i�Z�f�b�� �k�e�h�\�g�b�d�•�\���� �l�_�d�k�l�Z�f�b���� �s�h�� �}��

�_�l�Z�e�h�g�g�b�f�b�� �a�j�Z�a�d�Z�f�b�� �j�•�a�g�b�o�� �`�Z�g�j�•�\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���� 

�x �j�_�p�_�i�l�b�\�g�h-�j�_�i�j�h�^�m�d�l�b�\�g�b�c���� �g�Z�� �y�d�h�f�m���\�•�^�[�m�\�Z�}�l�v�k�y�� �n�h�j�f�m�\�Z�g�g�y�� �m��

�k�l�m�^�_�g�l�•�\�� �j�_�p�_�i�l�b�\�g�b�o�� �l�Z���j�_�i�j�h�^�m�d�l�b�\�g�b�o�� �e�_�d�k�b�q�g�b�o�� �g�Z�\�b�q�h�d���� �k�l�\�h�j�_�g�g�y��

�\�e�Z�k�g�h�€�� �k�b�k�l�_�f�b�� �e�_�d�k�b�q�g�b�o�� �a�g�Z�g�v�� �c�� �m�k�\�•�^�h�f�e�_�g�g�y�� �i�j�h�p�_�k�m�� �n�h�j�f�m�\�Z�g�g�y�� �k�\�h�}�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•���� �n�h�j�f�m�\�Z�g�g�y�� �g�Z�\�b�q�h�d�� �k�\�•�^�h�f�h�]�h�� �j�_�}�k�l�j�m�\�Z�g�g�y����

�j�h�a�i�•�a�g�Z�\�Z�g�g�y�� �•�� �\�`�b�\�Z�g�g�y�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v���� �j�h�a�m�f�•�g�g�y�� �h�k�h�[�e�b�\�h�k�l�_�c�� �€�o��

�n�m�g�d�p�•�h�g�m�\�Z�g�g�y���� �n�h�j�f�m�\�Z�g�g�y�� �a�g�Z�g�v�� �i�j�Z�\�b�e�� �h�j�n�h�]�j�Z�n�•�€�� �•�� �k�b�g�l�Z�d�k�b�k�m����

�]�j�Z�f�Z�l�b�q�g�b�o�� �k�l�j�m�d�l�m�j���� �a�Z�k�h�[�•�\�� �f�h�\�e�_�g�g�}�\�h�]�h�� �a�\�¶�y�a�d�m���� �k�l�b�e�•�k�l�b�q�g�b�o��

�h�k�h�[�e�b�\�h�k�l�_�c�� �l�_�d�k�l�•�\���i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-

�n�Z�o�•�\�p�•�\���j�•�a�g�b�o�� �`�Z�g�j�•�\�� �•�� �l�b�i�•�\���� �k�h�p�•�h�d�m�e�v�l�m�j�g�b�o�� �h�k�h�[�e�b�\�h�k�l�_�c�� �i�j�h�n�_�k�•�c�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �a�g�Z�g�v�� �k�l�Z�g�^�Z�j�l�•�\�� �g�Z�i�b�k�Z�g�g�y�� �l�_�d�k�l�•�\�� �j�•�a�g�b�o�� �`�Z�g�j�•�\�� �•��

�l�b�i�•�\���� �i�j�b�l�Z�f�Z�g�g�b�o�� �i�j�h�n�_�k�•�c�g�h�f�m�� �^�b�k�d�m�j�k�m�� �1�L-�n�Z�o�•�\�p�•�\���� �i�e�Z�g�m�\�Z�g�g�y����

�h�j�]�Z�g�•�a�Z�p�•�€�� �l�Z�� �g�Z�i�b�k�Z�g�g�y�� �\�e�Z�k�g�b�o�� �\�b�k�e�h�\�e�x�\�Z�g�v���� �\�b�d�h�j�b�k�l�Z�g�g�y��

�d�h�f�i�_�g�k�Z�l�h�j�g�b�o�� �k�l�j�Z�l�_�]�•�c���� �n�h�j�f�m�\�Z�g�g�y�� �]�j�Z�n�•�q�g�b�o���� �h�j�n�h�]�j�Z�n�•�q�g�b�o����

�]�j�Z�f�Z�l�b�q�g�b�o�� �g�Z�\�b�q�h�d�� �i�b�k�v�f�Z���� �g�Z�\�b�q�h�d�� �\�`�b�\�Z�g�g�y�� �a�Z�k�h�[�•�\�� �f�•�`�n�j�Z�a�h�\�h�]�h��

�a�\�¶�y�a�d�m�� 

�x �i�j�h�^�m�d�l�b�\�g�b�c�����g�Z���y�d�h�f�m���\�•�^�[�m�\�Z�}�l�v�k�y���n�h�j�f�m�\�Z�g�g�y���•���j�h�a�\�b�l�h�d���\�f�•�g�v���m��

�i�b�k�v�f�•: �n�h�j�f�m�e�x�\�Z�g�g�y���c���h�n�h�j�f�e�_�g�g�y���\�e�Z�k�g�b�o���\�b�k�e�h�\�e�x�\�Z�g�v�����a�Z�[�_�a�i�_�q�_�g�g�y���€�o��

�p�•�e�•�k�g�h�k�l�•���� �a�\�¶�y�a�g�h�k�l�•���� �a�Z�\�_�j�r�_�g�h�k�l�•���� �Z�^�j�_�k�h�\�Z�g�h�k�l�•�� �•�� �\�•�^�i�h�\�•�^�g�h�k�l�•��

�o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�� �i�j�h�n�_�k�•�c�g�h�]�h�� �^�b�k�d�m�j�k�m�� �1�L-�n�Z�o�•�\�p�•�\���� �a�Z�[�_�a�i�_�q�_�g�g�y��
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�\�•�^�i�h�\�•�^�g�h�k�l�•�� �k�l�b�e�x�� �•�� �`�Z�g�j�m���� �a�Z�[�_�a�i�_�q�_�g�g�y�� �d�h�f�i�h�a�b�p�•�c�g�h�€�� �i�j�Z�\�b�e�v�g�h�k�l�•��

�k�l�j�m�d�l�m�j�b�� �l�_�d�k�l�m���� �j�h�a�\�b�l�h�d�� �d�h�f�i�_�g�k�Z�l�h�j�g�b�o�� �\�f�•�g�v�� �i�_�j�_�^�Z�\�Z�g�g�y�� �•�g�n�h�j�f�Z�p�•�€ �\��

�m�f�h�\�Z�o���^�_�n�•�p�b�l�m���f�h�\�g�b�o���a�Z�k�h�[�•�\���•�a���\�b�d�h�j�b�k�l�Z�g�g�y�f���i�j�b�c�h�f�•�\���i�_�j�_�n�j�Z�a�m�\�Z�g�g�y����

�n�h�j�f�m�e�x�\�Z�g�g�y�� �k�d�e�Z�^�g�b�o�� �\�b�k�e�h�\�e�x�\�Z�g�v�� �a�Z�� �^�h�i�h�f�h�]�h�x�� �i�j�h�k�l�•�r�b�o�� �f�h�\�g�b�o��

�a�Z�k�h�[�•�\���� 

�A�g�Z�q�g�m�� �j�h�e�v�� �m�� �a�Z�[�_�a�i�_�q�_�g�g�•�� �_�n�_�d�l�b�\�g�h�k�l�•�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\ �\�•�^�•�]�j�Z�}�� �\�b�d�h�j�b�k�l�Z�g�g�y�� �Z�e�]�h�j�b�l�f�m��

�d�h�e�_�d�l�b�\�g�h�€���i�•�^�]�h�l�h�\�d�b���i�b�k�_�f�g�h�]�h���i�j�h�^�m�d�l�m�����y�d�b�c���\�^�Z�e�h���i�h�}�^�g�m�}���i�_�j�_�^�[�Z�q�_�g�•��

�g�Z�\�q�Z�e�v�g�h�x�� �•�� �j�h�[�h�q�h�x�� �i�j�h�]�j�Z�f�Z�f�b�� �g�Z�\�q�Z�g�g�y�� �•�g�h�a�_�f�g�b�o�� �f�h�\�� �a�Z�� �i�j�h�n�_�k�•�c�g�b�f��

�k�i�j�y�f�m�\�Z�g�g�y�f�� �m�� �f�Z�]�•�k�l�j�Z�l�m�j�•�� �n�h�j�f�b�� �h�j�]�Z�g�•�a�Z�p�•�€�� �g�Z�\�q�Z�g�g�y�� ���i�j�Z�d�l�b�q�g�•��

�Z�m�^�b�l�h�j�g�•�� �a�Z�g�y�l�l�y �•�� �k�Z�f�h�k�l�•�c�g�Z�� �j�h�[�h�l�Z������ �f�_�l�h�^�b�� �g�Z�\�q�Z�g�g�y�� ���f�_�l�h�^�b �\�b�j�•�r�_�g�g�y��

�i�j�h�[�e�_�f������ �\�•�^�i�h�\�•�^�g�• �i�j�b�c�h�f�b �•�� �l�_�o�g�•�d�b, �i�_�j�_�^�[�Z�q�Z�}���a�Z�k�l�h�k�m�\�Z�g�g�y �k�m�q�Z�k�g�b�o��

�•�g�n�h�j�f�Z�p�•�c�g�h-�d�h�f�m�g�•�d�Z�p�•�c�g�b�o�� �l�_�o�g�h�e�h�]�•�c, �a�Z�e�m�q�Z�} �\�•�^�i�h�\�•�^�g�• �j�•�\�g�• �Z�\�l�h�g�h�f�•�€��

�k�l�m�^�_�g�l�Z���l�Z �k�i�h�k�h�[�b �m�i�j�Z�\�e�•�g�g�y �\�b�d�e�Z�^�Z�q�_�f���g�Z�\�q�Z�e�v�g�h�x���^�•�y�e�v�g�•�k�l�x���k�l�m�^�_�g�l�Z��

�m���i�j�h�p�_�k�•���k�Z�f�h�k�l�•�c�g�h�€���j�h�[�h�l�b ���j�b�k��������3).  

�A�Z�i�j�h�i�h�g�h�\�Z�g�b�c���Z�e�]�h�j�b�l�f �d�h�e�_�d�l�b�\�g�h�€�� �i�•�^�]�h�l�h�\�d�b�� �i�b�k�_�f�g�h�]�h�� �i�j�h�^�m�d�l�m��

�\�•�^�i�h�\�•�^�Z�}�� �\�b�a�g�Z�q�_�g�b�f�� �_�l�Z�i�Z�f�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\. 

�<�� �h�k�g�h�\�•���Z�e�]�h�j�b�l�f�m�� �d�h�e�_�d�l�b�\�g�h�€�� �i�•�^�]�h�l�h�\�d�b�� �i�b�k�_�f�g�h�]�h�� �i�j�h�^�m�d�l�m�� �e�_�`�b�l�v��

�i�j�Z�d�l�b�d�Z�� �d�h�e�_�d�l�b�\�g�h�]�h���g�Z�i�b�k�Z�g�g�y�� �k�l�m�^�_�g�l�Z�f�b�� �q�_�j�g�_�l�h�d�� �l�Z�� �•�g�^�b�\�•�^�m�Z�e�v�g�h�]�h��

�g�Z�i�b�k�Z�g�g�y�� �n�•�g�Z�e�v�g�b�o�� �\�Z�j�•�Z�g�l�•�\���\�e�Z�k�g�b�o�� �l�_�d�k�l�•�\���� �a�h�d�j�_�f�Z�� �i�h�k�e�•�^�h�\�g�_��

�\�•�^�i�j�Z�p�x�\�Z�g�g�y�� �k�l�m�^�_�g�l�Z�f�b�� �\�•�^�i�h�\�•�^�g�b�o�� �i�j�b�c�h�f�•�\�� �g�Z�� �m�k�•�o�� �h�[�‰�j�m�g�l�h�\�Z�g�b�o��

�\�b�s�_�� �_�l�Z�i�Z�o�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �\��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\ �a��

�\�b�d�h�j�b�k�l�Z�g�g�y�f�� �f�_�l�h�^�•�\�� �\�b�j�•�r�_�g�g�y�� �i�j�h�[�e�_�f�� �i�•�^�� �q�Z�k�� �Z�m�^�b�l�h�j�g�h�€�� �j�h�[�h�l�b�� �i�•�^��

�d�_�j�•�\�g�b�p�l�\�h�f���\�b�d�e�Z�^�Z�q�Z�����Z���l�Z�d�h�`���i�•�^���q�Z�k���k�Z�f�h�k�l�•�c�g�h�€���i�h�a�Z�Z�m�^�b�l�h�j�g�h�€���j�h�[�h�l�b.  
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�K�Z�f�h�k�l�•�c�g�m�� �j�h�[�h�l�m�� �g�Z�� �h�k�g�h�\�•�� �^�h�k�e�•�^�`�_�g�v���E���� �@�Z�j�h�\�h�€���� �l�j�Z�d�l�m�}�f�h�� �y�d��

�f�_�l�h�^���g�Z�\�q�Z�g�g�y�����i�•�^���q�Z�k���\�b�d�h�j�b�k�l�Z�g�g�y�����y�d�h�]�h���k�l�m�^�_�g�l�b�����a�Z���a�Z�\�^�Z�g�g�y�f���\�b�d�e�Z�^�Z�q�Z���•��

�i�•�^�� �c�h�]�h�� �d�_�j�•�\�g�b�p�l�\�h�f���� �k�Z�f�h�k�l�•�c�g�h�� �\�b�j�•�r�m�x�l�v�� �i�•�a�g�Z�\�Z�e�v�g�•�� �a�Z�^�Z�q�•���� �i�j�b�� �p�v�h�f�m��

�^�_�f�h�g�k�l�j�m�x�q�b���a�m�k�b�e�e�y���l�Z���Z�d�l�b�\�g�•�k�l�v���>�����������k���������@�����A�Z���F�����1�\�Z�g�h�\�h�x�����j�h�a�]�e�y�^�Z�}�f�h��

�k�Z�f�h�k�l�•�c�g�m���j�h�[�h�l�m���y�d���f�_�l�h�^���[�_�a�i�_�j�_�j�\�g�h�€���h�k�\�•�l�b���• �a�Z�k�•�[���•�g�^�b�\�•�^�m�Z�e�•�a�Z�p�•�€���i�j�h�p�_�k�m��

�g�Z�\�q�Z�g�g�y���m���n�h�j�f�• �•�g�^�b�\�•�^�m�Z�e�v�g�h�€�����]�j�m�i�h�\�h�€�����n�j�h�g�l�Z�e�v�g�h�€���g�Z�\�q�Z�e�v�g�h�€���^�•�y�e�v�g�h�k�l�•����

�\�� �h�k�g�h�\�•���y�d�h�€���e�_�`�b�l�v �i�Z�j�l�g�_�j�k�v�d�b�c�� �l�b�i�� �\�a�Z�}�f�h�^�•�€�� �\�b�d�e�Z�^�Z�q�Z���a�• �k�l�m�^�_�g�l�Z�f�b���� �<��

�l�Z�d�b�c�� �k�i�h�k�•�[�� �k�Z�f�h�k�l�•�c�g�Z�� �j�h�[�h�l�Z �o�Z�j�Z�d�l�_�j�b�a�m�}�l�v�k�y���\�b�s�b�f�� �j�•�\�g�_�f �Z�d�l�b�\�g�h�k�l�• 

�i�•�a�g�Z�\�Z�e�v�g�b�o�� �i�j�h�p�_�k�•�\�� �•���\�b�d�h�g�m�}�� �n�m�g�d�p�•�x �a�Z�k�h�[�m �i�•�^�\�b�s�_�g�g�y�� �j�_�a�m�e�v�l�Z�l�b�\�g�h�k�l�•��

�g�Z�\�q�Z�g�g�y���l�Z���i�•�^�]�h�l�h�\�d�b�� �k�l�m�^�_�g�l�•�\�� �^�h�� �k�Z�f�h�h�k�\�•�l�b �c���� �\�•�^�i�h�\�•�^�g�h���� �i�h�^�Z�e�v�r�h�]�h��

�k�Z�f�h�j�h�a�\�b�l�d�m���>�����������k���������±69]. 

�H�k�d�•�e�v�d�b���i�j�_�^�f�_�l�h�f�� �^�h�k�e�•�^�`�_�g�g�y�� �}�� �f�_�l�h�^�b�d�Z���n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�h�\�Z�g�h�f�m�� �i�b�k�v�f�•���� �h�[�b�j�Z�x�q�b �\�b�^��

�k�Z�f�h�k�l�•�c�g�h�€�� �j�h�[�h�l�b���� �h�i�b�j�Z�}�f�h�k�v�� �g�Z�� �d�e�Z�k�b�n�•�d�Z�p�•�x�� �1���� �J�Z�i�h�i�h�j�l�Z�� �•�� �=���� �L�m�j�•�y����

�m�d�e�Z�^�_�g�m�� �a�Z�� �\�b�^�Z�f�b�� �f�h�\�e�_�g�g�}�\�h�€�� �^�•�y�e�v�g�h�k�l�•�� �•�� �Z�k�i�_�d�l�Z�f�b�� �f�h�\�b���� �A�]�Z�^�Z�g�Z��

�d�e�Z�k�b�n�•�d�Z�p�•�y���i�_�j�_�^�[�Z�q�Z�}���k�Z�f�h�k�l�•�c�g�m���j�h�[�h�l�m���a���q�b�l�Z�g�g�y�����Z�m�^�•�x�\�Z�g�g�y�����]�h�\�h�j�•�g�g�y��

�•�� �i�b�k�v�f�Z�����Z�� �l�Z�d�h�`���a�� �h�\�h�e�h�^�•�g�g�y���e�_�d�k�b�q�g�b�f���� �]�j�Z�f�Z�l�b�q�g�b�f �• �n�h�g�_�l�b�q�g�b�f��

�f�Z�l�_�j�•�Z�e�h�f��[175].  

�<�•�^�f�•�g�g�h�k�l�•�� �m���l�j�Z�d�l�m�\�Z�g�g�•�� �k�Z�f�h�k�l�•�c�g�h�€���j�h�[�h�l�b���i�h�e�y�]�Z�x�l�v���\ �Z�d�p�_�g�l�m�Z�p�•�€��

�\�•�^�i�h�\�•�^�g�h�]�h�� �d�h�f�i�h�g�_�g�l�Z���± �h�j�]�Z�g�•�a�Z�p�•�c�g�h-�f�_�l�h�^�b�q�g�h�]�h�� �q�b�� �i�j�h�p�_�k�m�Z�e�v�g�h�]�h �m��

�g�Z�\�q�Z�e�v�g�h-�i�•�a�g�Z�\�Z�e�v�g�•�c���^�•�y�e�v�g�h�k�l�•���k�l�m�^�_�g�l�•�\���� 

�L�Z�d�����k�Z�f�h�k�l�•�c�g�m���j�h�[�h�l�m���a���i�h�a�b�p�•�€���\�b�d�e�Z�^�Z�q�Z���l�j�Z�d�l�m�x�l�v���y�d���n�h�j�f�m�����f�_�l�h�^��

�q�b���a�Z�k�•�[���h�j�]�Z�g�•�a�Z�p�•�€���g�Z�\�q�Z�g�g�y���� 

�<�� �k�\�h�x�� �q�_�j�]�m���� �k�Z�f�h�k�l�•�c�g�m�� �j�h�[�h�l�m�� �a�� �i�h�a�b�p�•�€�� �k�l�m�^�_�g�l�Z�� �j�h�a�]�e�y�^�Z�x�l�v�� �y�d��

�f�_�l�h�^�� �g�Z�\�q�Z�g�g�y�� �q�b�� �k�i�h�k�•�[�� �g�Z�\�q�Z�e�v�g�h-�i�•�a�g�Z�\�Z�e�v�g�h�€�� �^�•�y�e�v�g�h�k�l�• �>���������� �k���� �����@.
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�M�k�e�•�^���a�Z���I�����I�•�^�d�Z�k�b�k�l�b�f�����l�j�Z�d�l�m�}�f�h���k�Z�f�h�k�l�•�c�g�m���j�h�[�h�l�m���y�d���k�b�k�l�_�f�m�����y�d�m��

�k�d�e�Z�^�Z�x�l�v���l�Z�d�•���d�h�f�i�h�g�_�g�l�b �>���������k�����������@:  

�x �a�f�•�k�l�h�\�b�c;  

�x �h�i�_�j�Z�l�b�\�g�b�c�����s�h���i�_�j�_�^�[�Z�q�Z�}���j�•�a�g�h�f�Z�g�•�l�g�•���^�•�€�� �h�i�_�j�m�\�Z�g�g�y���g�Z�\�b�q�d�Z�f�b��

�•���\�f�•�g�g�y�f�b�����i�_�^�Z�]�h�]�•�q�g�b�f�b���i�j�b�c�h�f�Z�f�b���•���l�_�o�g�•�d�Z�f�b;  

�x �j�_�a�m�e�v�l�Z�l�b�\�g�b�c���� �s�h�� �\�d�e�x�q�Z�}���g�h�\�•�� �a�g�Z�g�g�y���� �k�i�h�k�h�[�b�� �j�h�a�\�¶�y�a�Z�g�g�y 

�i�h�k�l�Z�\�e�_�g�b�o���a�Z�\�^�Z�g�v�����g�h�\�b�c���^�h�k�\�•�^�����•�^�_�€�����i�h�]�e�y�^�b���l�Z���y�d�h�k�l�•���h�k�h�[�b�k�l�h�k�l�•. 

�A�Z�\�^�Z�g�g�y�� �i�•�^�\�b�s�_�g�g�y�� �j�•�\�g�y���k�Z�f�h�k�l�•�c�g�h�k�l�•�� �k�l�m�^�_�g�l�•�\�� �•�� �j�h�e�•�� �€�o��

�k�Z�f�h�k�l�•�c�g�h�€���g�Z�\�q�Z�e�v�g�h�€���^�•�y�e�v�g�h�k�l�•���i�j�b���h�\�h�e�h�^�•�g�g�•���•�g�h�a�_�f�g�h�x���f�h�\�h�x���\�b�i�e�b�\�Z�}��

�a�� �d�h�g�p�_�i�p�•�€�� �Z�\�l�h�g�h�f�•�€�� �l�b�o���� �s�h�� �g�Z�\�q�Z�x�l�v�k�y���� �•�� �Z�\�l�h�g�h�f�g�h�]�h�� �q�b�� �l���� �a�\����

�k�Z�f�h�d�_�j�h�\�Z�g�h�]�h�� �g�Z�\�q�Z�g�g�y �>���������� �k���� �����±38]. �L�Z�d�b�f�� �q�b�g�h�f�� �m �d�h�g�l�_�d�k�l�•��

�k�Z�f�h�k�l�•�c�g�h�€���j�h�[�h�l�b���Z�d�l�m�Z�e�•�a�m�}�l�v�k�y���i�h�g�y�l�l�y���Z�\�l�h�g�h�f�•�€���� 

�H�� �K�h�e�h�\�h�\�Z�� �\�b�a�g�Z�q�Z�}�� �Z�\�l�h�g�h�f�•�x�� �y�d�� �h�k�g�h�\�m�� �^�e�y�� �k�l�\�h�j�_�g�g�y�� �\�•�^�i�h�\�•�^�g�b�o��

�m�f�h�\�� �g�Z�\�q�Z�g�g�y���� �a�Z�� �y�d�b�o�� �k�l�m�^�_�g�l�b�� �f�h�`�m�l�v�� �\�b�[�m�^�h�\�m�\�Z�l�b�� �\�e�Z�k�g�m�� �g�Z�\�q�Z�e�v�g�m��

�l�j�Z�}�d�l�h�j�•�x���� �s�h�� �\�•�^�i�h�\�•�^�Z�}�� �€�o�� �j�_�Z�e�v�g�b�f�� �g�Z�\�q�Z�e�v�g�b�f�� �i�h�l�j�_�[�Z�f�� �•�� �f�h�`�e�b�\�h�k�l�y�f��

�g�Z�\�q�Z�e�v�g�h�]�h���k�_�j�_�^�h�\�b�s�Z���>���������� �k���� �����@. �:�\�l�h�g�h�f�•�y�� �i�_�j�_�^�[�Z�q�Z�}���� �k�Z�f�h�k�l�•�c�g�m��

�i�h�k�l�Z�g�h�\�d�m�� �k�l�m�^�_�g�l�Z�f�b�� �p�•�e�_�c�� �g�Z�\�q�Z�g�g�y���� �\�b�a�g�Z�q�_�g�g�y�� �q�•�l�d�h�€�� �i�j�h�]�j�Z�f�b�� �q�b��

�Z�e�]�h�j�b�l�f�m���^�•�c�����€�€���\�b�d�h�g�Z�g�g�y���k�i�e�Z�g�h�\�Z�g�h�€���i�j�h�]�j�Z�f�b���q�b���Z�e�]�h�j�b�l�f�m�����k�Z�f�h�d�h�j�_�d�p�•�x����

�k�Z�f�h�Z�g�Z�e�•�a���l�Z���k�Z�f�h�h�p�•�g�d�m���j�_�a�m�e�v�l�Z�l�•�\���\�e�Z�k�g�h�€���^�•�y�e�v�g�h�k�l�• �>�������k���������@.  

�M�� �i�j�h�p�_�k�•�� �k�Z�f�h�k�l�•�c�g�h�€�� �j�h�[�h�l�b�� �k�l�m�^�_�g�l�•�\�� �Z�d�l�m�Z�e�•�a�m�x�l�v�k�y �j�•�a�g�• �j�•�\�g�•��

�Z�\�l�h�g�h�f�•�€�� �k�l�m�^�_�g�l�•�\�� �a�� �\�•�^�i�h�\�•�^�g�b�f�� �k�i�h�k�h�[�h�f�� �m�i�j�Z�\�e�•�g�g�y�� �\�b�d�e�Z�^�Z�q�_�f��

�k�Z�f�h�k�l�•�c�g�h�x�� �j�h�[�h�l�h�x�� �k�l�m�^�_�g�l�•�\���� �Z�� �k�Z�f�_���� �`�h�j�k�l�d�b�f�� �k�i�h�k�h�[�h�f�� �m�i�j�Z�\�e�•�g�g�y�� �a�Z��

�q�Z�k�l�d�h�\�h�€�� �Z�\�l�h�g�h�f�•�€���� �\�•�^�g�h�k�g�h�� �`�h�j�k�l�d�b�f�� �k�i�h�k�h�[�h�f�� �m�i�j�Z�\�e�•�g�g�y�� �a�Z��

�g�Z�i�•�\�Z�\�l�h�g�h�f�•�€�����\�•�^�g�h�k�g�h���]�g�m�q�d�b�f���k�i�h�k�h�[�h�f���m�i�j�Z�\�e�•�g�g�y���a�Z���q�Z�k�l�d�h�\�h-�a�Z�e�_�`�g�h�€��

�Z�\�l�h�g�h�f�•�€�� �l�Z�� �]�g�m�q�d�b�f�� �k�i�h�k�h�[�h�f�� �m�i�j�Z�\�e�•�g�g�y�� �a�Z�� �i�h�\�g�h�€�� �Z�\�l�h�g�h�f�•�€���>�������� �k���� �����@. 

�J�•�\�_�g�v�� �Z�\�l�h�g�h�f�•�€�� �k�l�m�^�_�g�l�Z�� �m �A�<�H�� �a�Z�e�_�`�b�l�v�� �\�•�^�� �f�h�^�_�e�•�� �i�_�^�Z�]�h�]�•�q�g�h�€�� �\�a�Z�}�f�h�^�•�€��

�k�m�[�¶�}�d�l�•�\���g�Z�\�q�Z�e�v�g�h�€���^�•�y�e�v�g�h�k�l�•���± �\�b�d�e�Z�^�Z�q�Z���•���k�l�m�^�_�g�l�Z���>�����������k���������±85]. 

�<�b�[�•�j�� �o�Z�j�Z�d�l�_�j�m�� �m�i�j�Z�\�e�•�g�g�y�� �a�Z�e�_�`�b�l�v�� �\�•�^�� �[�Z�]�Z�l�v�h�o�� �q�b�g�g�b�d�•�\���� �f�_�l�b�� �l�Z��

�p�•�e�_�c�� �g�Z�\�q�Z�g�g�y���� �j�•�\�g�y�� �k�n�h�j�f�h�\�Z�g�h�k�l�•�� �m�� �k�l�m�^�_�g�l�•�\���p�•�e�v�h�\�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�• �l�Z �€�€��
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�d�h�f�i�h�g�_�g�l�•�\���� �f�h�l�b�\�Z�p�•�c�g�h�€�� �]�h�l�h�\�g�h�k�l�•�� �k�l�m�^�_�g�l�•�\�� �^�h�� �k�Z�f�h�k�l�•�c�g�h�€�� �j�h�[�h�l�b����

�k�n�h�j�f�h�\�Z�g�h�k�l�•�� �\�f�•�g�v�� �k�Z�f�h�k�l�•�c�g�h�€�� �g�Z�\�q�Z�e�v�g�h�€�� �^�•�y�e�v�g�h�k�l�•���� �^�h�k�\�•�^�m�� �k�Z�f�h�k�l�•�c�g�h�€��

�j�h�[�h�l�b���� �a�f�•�k�l�m�� �k�Z�f�h�k�l�•�c�g�h�€�� �j�h�[�h�l�b���� �h�[�‰�j�m�g�l�h�\�Z�g�h�k�l�•�� �\�•�^�[�h�j�m�� �g�Z�\�q�Z�e�v�g�h�]�h��

�f�Z�l�_�j�•�Z�e�m�� �^�e�y�� �k�Z�f�h�k�l�•�c�g�h�€�� �j�h�[�h�l�b���>������ �k���� �����@���� �L�h�f�m�� �\�•�^���i�h�q�Z�l�d�h�\�b�o�� �_�l�Z�i�•�\��

�n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•���\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\ �`�h�j�k�l�d�_��

�m�i�j�Z�\�e�•�g�g�y�� �f�h�`�_�� �i�h�}�^�g�m�\�Z�l�b�k�y�� �a�� �\�•�^�g�h�k�g�h�� �`�h�j�k�l�d�b�f�� �•�� �g�Z�\�•�l�v�� �]�g�m�q�d�b�f��

�\�•�^�i�h�\�•�^�g�h�� �^�h�� �i�_�j�_�e�•�q�_�g�b�o�� �q�b�g�g�b�d�•�\�� �M�� �i�j�h�p�_�k�•�� �h�\�h�e�h�^�•�g�g�y�� �k�l�m�^�_�g�l�Z�f�b��

�f�h�\�e�_�g�g�}�\�b�f�b�� �\�f�•�g�g�y�f�b�� �•�� �g�Z�\�b�q�d�Z�f�b�� �g�Z�\�q�Z�e�v�g�h�€�� �^�•�y�e�v�g�h�k�l�•�� �o�Z�j�Z�d�l�_�j��

�m�i�j�Z�\�e�•�g�g�y�� �\�b�d�e�Z�^�Z�q�_�f�� �k�Z�f�h�k�l�•�c�g�h�x�� �j�h�[�h�l�h�x�� �k�l�m�^�_�g�l�•�\�� �a�f�•�g�x�}�l�v�k�y���� �`�h�j�k�l�d�_��

�m�i�j�Z�\�e�•�g�g�y���i�_�j�_�o�h�^�b�l�v���m���\�•�^�g�h�k�g�h���`�h�j�k�l�d�_�����\�•�^�g�h�k�g�h���]�g�m�q�d�_�����Z���^�Z�e�•���± �c���m���]�g�m�q�d�_��

�>�������k���������@. 

�L�Z�d���� �g�Z�� �j�_�p�_�i�l�b�\�g�h�f�m�� �_�l�Z�i�•�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\ �\�•�^�[�m�\�Z�}�l�v�k�y�� �h�a�g�Z�c�h�f�e�_�g�g�y�� �k�l�m�^�_�g�l�•�\�� �a�� �l�_�d�k�l�Z�f�b���± 

�_�l�Z�e�h�g�g�b�f�b���a�j�Z�a�d�Z�f�b���i�_�\�g�h�]�h���`�Z�g�j�m���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���Z�g�]�e�h�f�h�\�g�h�]�h��

�i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\�����Z���l�Z�d�h�`���\�•�^�i�h�\�•�^�g�b�f�b���e�_�d�k�b�q�g�b�f�b�����m���l�����q����

�l�_�j�f�•�g�h�e�h�]�•�q�g�b�f�b���h�^�b�g�b�p�y�f�b���� 

�G�Z�� �j�_�p�_�i�l�b�\�g�h-�j�_�i�j�h�^�m�d�l�b�\�g�h�f�m�� �_�l�Z�i�•�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\ �a�Z�k�l�h�k�h�\�m�}�l�v�k�y���f�_�l�h�^���f�h�a�d�h�\�h�]�h���r�l�m�j�f�m, �m��

�i�j�h�p�_�k�•�� �y�d�h�]�h �k�l�\�h�j�x�}�l�v�k�y�� �i�h�a�b�l�b�\�g�b�c�� �f�•�d�j�h�d�e�•�f�Z�l���� �h�[�b�j�Z�}�l�v�k�y�� �f�h�^�_�j�Z�l�h�j��

���Z�[�h�� �c�h�]�h�� �j�h�e�v�� �\�b�d�h�g�m�}�� �\�b�d�e�Z�^�Z�q������ �y�d�b�c�� �]�_�g�_�j�m�}�� �c�� �n�•�d�k�m�}�� �m�k�•�� �\�b�k�e�h�\�e�_�g�•��

�m�q�Z�k�g�b�d�Z�f�b�� �]�j�m�i�b�� �•�^�_�€���� �G�Z�^�Z�e�•�� �m�� �i�j�h�p�_�k�•�� �]�j�m�i�h�\�h�]�h�� �h�[�]�h�\�h�j�_�g�g�y�� �k�l�m�^�_�g�l�b��

�\�b�k�e�h�\�e�x�x�l�v�� �\�e�Z�k�g�•�� �[�Z�q�_�g�g�y�� �r�e�y�o�•�\�� �\�b�j�•�r�_�g�g�y�� �i�h�k�l�Z�\�e�_�g�h�]�h �a�Z�\�^�Z�g�g�y����

�a�^�•�c�k�g�x�x�l�v�� �l�\�h�j�q�b�c�� �Z�g�Z�e�•�a�� �a�Z�n�•�d�k�h�\�Z�g�b�o�� �•�^�_�c�� �a�� �f�_�l�h�x�� �i�h�r�m�d�m��

�d�h�g�k�l�j�m�d�l�b�\�g�h�]�h�� �j�h�a�\�¶�y�a�Z�g�g�y�� �i�j�h�[�e�_�f�b�� �c�� �\�b�d�h�g�Z�g�g�y�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h��

�a�Z�\�^�Z�g�g�y�� �G�Z�� �h�k�g�h�\�•�� �j�_�a�m�e�v�l�Z�l�•�\�� �i�j�h�\�_�^�_�g�h�]�h�� �f�h�a�d�h�\�h�]�h�� �r�l�m�j�f�m 
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�\�•�^�i�j�Z�p�v�h�\�m�}�l�v�k�y�� �i�e�Z�g�m�\�Z�g�g�y���� �d�h�e�_�d�l�b�\�g�Z�� �h�j�]�Z�g�•�a�Z�p�•�y�� �•�� �k�l�j�m�d�l�m�j�m�\�Z�g�g�y��

�i�b�k�_�f�g�b�o���\�b�k�e�h�\�e�x�\�Z�g�v���m���f�Z�e�b�o���]�j�m�i�Z�o������-�����k�l�m�^�_�g�l�•�\������ 

�G�Z�� �i�j�h�^�m�d�l�b�\�g�h�f�m�� �_�l�Z�i�•�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �\�•�^�[�m�\�Z�}�l�v�k�y�� �k�l�\�h�j�_�g�g�y�� �k�l�m�^�_�g�l�Z�f�b�� �q�h�j�g�h�\�h�]�h��

�\�Z�j�•�Z�g�l�m�� �l�_�d�k�l�m�� �m�� �f�Z�e�•�c�� �]�j�m�i�•�� �a�� �\�b�d�h�j�b�k�l�Z�g�g�y�f�� �i�j�b�c�h�f�m�� �d�h�e�_�d�l�b�\�g�h�]�h��

�i�b�k�v�f�Z���� �y�d�b�c�� �i�_�j�_�^�[�Z�q�Z�}���� �s�h�� �d�h�`�_�g�� �k�l�m�^�_�g�l���� �i�j�Z�p�x�x�q�b�� �m�� �f�•�d�j�h�]�j�m�i�•����

�\�•�^�i�h�\�•�^�Z�}�� �a�Z�� �g�Z�i�b�k�Z�g�g�y�� �i�_�\�g�h�€�� �q�Z�k�l�b�g�b�� �l�_�d�k�l�m�� �k�i�•�e�v�g�h�]�h�� �i�b�k�v�f�h�\�h�]�h��

�a�Z�\�^�Z�g�g�y�� �\�� �f�_�`�Z�o�� �d�h�f�m�g�•�d�Z�l�b�\�g�b�o�� �k�b�l�m�Z�p�•�c�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h��

�i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �I�h�l�•�f�� �m�k�•�� �m�q�Z�k�g�b�d�b���]�j�m�i�b�� �[�_�j�m�l�v�� �m�q�Z�k�l�v��

�m�� �d�h�e�_�d�l�b�\�g�h�f�m�� �d�h�f�i�h�g�m�\�Z�g�g�•�� �k�l�\�h�j�_�g�h�]�h�� �l�_�d�k�l�m �>���������� �k���� �����@���� �A�� �f�_�l�h�x��

�_�d�h�g�h�f�•�€�� �Z�m�^�b�l�h�j�g�h�]�h�� �g�Z�\�q�Z�e�v�g�h�]�h�� �q�Z�k�m���� �y�d�b�c�� �}�� �g�Z�^�l�h�� �h�[�f�_�`�_�g�b�f�� �s�h�^�h��

�\�b�\�q�_�g�g�y�� �•�g�h�a�_�f�g�h�€�� �f�h�\�b�� �k�l�m�^�_�g�l�Z�f�b�� �g�_�n�•�e�h�e�h�]�•�q�g�b�o�� �k�i�_�p�•�Z�e�v�g�h�k�l�_�c���� �l�Z�d�_��

�k�i�•�e�v�g�_�� �a�Z�\�^�Z�g�g�y�� �\�b�d�h�g�m�}�l�v�k�y�� �\�� �j�Z�f�d�Z�o�� �k�Z�f�h�k�l�•�c�g�h�€�� �j�h�[�h�l�b�� �k�l�m�^�_�g�l�•�\�� �\��

�^�b�k�l�Z�g�p�•�c�g�h�f�m�� �j�_�`�b�f�•�� �a�� �\�b�d�h�j�b�k�l�Z�g�g�y�f�� �d�h�f�i�¶�x�l�_�j�g�b�o�� �l�Z�� �1�g�l�_�j�g�_�l��

�l�_�o�g�h�e�h�]�•�c�� ���a�h�d�j�_�f�Z�� �h�g�e�Z�c�g-�q�Z�l�•�\���� �[�e�h�]�•�\���� �n�h�j�m�f�•�\���� �k�h�p�•�Z�e�v�g�b�o�� �f�_�j�_�`����

�k�h�p�•�Z�e�v�g�b�o���h�k�\�•�l�g�•�o���i�e�Z�l�n�h�j�f�� [181]�����J�•�\�g�•���Z�\�l�h�g�h�f�•�€���k�l�m�^�_�g�l�•�\�����a���i�h�k�l�m�i�h�\�b�f��

�i�•�^�\�b�s�_�g�g�y�f�� �\�•�^�� �g�Z�i�•�\�Z�\�l�h�g�h�f�•�€�� �^�h�� �m�f�h�\�g�h�� �i�h�\�g�h�€�� �Z�\�l�h�g�h�f�•�€���>������ �k���� �����@���� �l�Z��

�k�i�h�k�h�[�b�� �m�i�j�Z�\�e�•�g�g�y�� �\�b�d�e�Z�^�Z�q�_�f�� �g�Z�\�q�Z�e�v�g�h�x�� �^�•�y�e�v�g�h�k�l�•�� �k�l�m�^�_�g�l�•�\�� ���\�•�^��

�\�•�^�g�h�k�g�h���`�h�j�k�l�d�h�]�h���^�h���]�g�m�q�d�h�]�h�����g�Z���p�v�h�f�m���_�l�Z�i�•���\�_�e�b�d�h�x���f�•�j�h�x���a�Z�e�_�`�b�l�v���\�•�^��

�j�•�\�g�y�� �k�n�h�j�f�h�\�Z�g�h�k�l�•�� �d�h�f�i�h�g�_�g�l�•�\���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �\��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �c��

�o�Z�j�Z�d�l�_�j�m�� �\�a�Z�}�f�h�^�•�€�� �m�q�Z�k�g�b�d�•�\�� �g�Z�\�q�Z�e�v�g�h�]�h�� �i�j�h�p�_�k�m���� �k�m�[�¶�}�d�l�g�h-�h�[�¶�}�d�l�g�h�]�h����

�k�m�[�¶�}�d�l�g�h-�k�m�[�¶�}�d�l�g�h�]�h���� �h�[�¶�}�d�l�g�h-�k�m�[�¶�}�d�l�g�h�]�h�� �q�b�� �i�h�\�g�•�k�l�x�� �k�m�[�¶�}�d�l�g�h�]�h�� 

�K�m�[�¶�}�d�l�g�h-�h�[�¶�}�d�l�g�Z�� �\�a�Z�}�f�h�^�•�y�� �k�i�•�\�\�•�^�g�h�k�b�l�v�k�y�� �a�� �q�Z�k�l�d�h�\�h�x�� �Z�\�l�h�g�h�f�•�}�x��

�k�l�m�^�_�g�l�•�\�� �c�� �`�h�j�k�l�d�b�f�� �o�Z�j�Z�d�l�_�j�h�f�� �m�i�j�Z�\�e�•�g�g�y�� �\�b�d�e�Z�^�Z�q�_�f�� �g�Z�\�q�Z�e�v�g�h�x��

�^�•�y�e�v�g�•�k�l�x�� �k�l�m�^�_�g�l�•�\���m�� �i�j�h�p�_�k�•�� �k�Z�f�h�k�l�•�c�g�h�€�� �j�h�[�h�l�b���� �s�h�� �i�_�j�_�^�[�Z�q�Z�}��

�\�b�a�g�Z�q�_�g�g�y�� �\�b�d�e�Z�^�Z�q�_�f�� �\�b�^�m�� �l�Z�� �a�f�•�k�l�m�� �k�Z�f�h�k�l�•�c�g�h�€�� �j�h�[�h�l�b�� �k�l�m�^�_�g�l�•�\����

�j�_�]�e�Z�f�_�g�l�Z�p�•�x�� �c�� �f�h�g�•�l�h�j�b�g�]�� �€�o�� �^�•�c���� �a�Z�[�_�a�i�_�q�_�g�g�y�� �k�l�m�^�_�g�l�•�\�� �k�m�i�j�h�\�•�^�g�b�f�b��
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�f�Z�l�_�j�•�Z�e�Z�f�b�� �•�� �d�e�x�q�Z�f�b�� �^�e�y�� �\�b�d�h�g�Z�g�g�y�� �k�Z�f�h�k�l�•�c�g�h�€�� �j�h�[�h�l�b���� �k�b�k�l�_�f�Z�l�b�q�g�b�c��

�d�h�g�l�j�h�e�v�� �a���[�h�d�m���\�b�d�e�Z�^�Z�q�Z���� �K�m�[�¶�}�d�l�g�h-�k�m�[�¶�}�d�l�g�Z�� �\�a�Z�}�f�h�^�•�y�� �k�i�•�\�\�•�^�g�h�k�b�l�v�k�y���a��

�g�Z�i�•�\�Z�\�l�h�g�h�f�•�}�x�� �c�� �\�•�^�g�h�k�g�h�� �`�h�j�k�l�d�b�f�� �o�Z�j�Z�d�l�_�j�h�f�� �m�i�j�Z�\�e�•�g�g�y�� �\�b�d�e�Z�^�Z�q�_�f��

�g�Z�\�q�Z�e�v�g�h�x�� �^�•�y�e�v�g�•�k�l�x�� �k�l�m�^�_�g�l�•�\�� �m�� �i�j�h�p�_�k�•�� �k�Z�f�h�k�l�•�c�g�h�€�� �j�h�[�h�l�b���� �s�h��

�i�_�j�_�^�[�Z�q�Z�}�� �k�i�•�e�v�g�_�� �\�b�a�g�Z�q�_�g�g�y�� �k�l�m�^�_�g�l�Z�f�b�� �a�� �\�b�d�e�Z�^�Z�q�_�f�� �p�•�e�_�c�� �k�Z�f�h�k�l�•�c�g�h�€��

�j�h�[�h�l�b�����h�d�j�_�k�e�_�g�g�y���_�l�Z�i�•�\�����k�l�j�Z�l�_�]�•�c���•���l�Z�d�l�b�d���^�h�k�y�]�g�_�g�g�y���\�b�a�g�Z�q�_�g�b�o���p�•�e�_�c���a�Z��

�h�i�h�k�_�j�_�^�d�h�\�Z�g�h�]�h�� �d�_�j�•�\�g�b�p�l�\�Z�� �\�b�d�e�Z�^�Z�q�_�f�� �i�j�h�p�_�k�m�� �k�Z�f�h�k�l�•�c�g�h�€�� �j�h�[�h�l�b��

�k�l�m�^�_�g�l�•�\���� �i�j�h�l�_�� �d�h�`�g�h�f�m�� �k�l�m�^�_�g�l�m�� �a�Z�[�_�a�i�_�q�m�}�l�v�k�y�� �f�h�`�e�b�\�•�k�l�v�� �\�b�[�h�j�m��

�\�e�Z�k�g�b�o���r�e�y�o�•�\���^�h�k�y�]�g�_�g�g�y���h�d�j�_�f�b�o���p�•�e�_�c���•�a���i�_�j�_�e�•�d�m���\�b�a�g�Z�q�_�g�b�o���m���k�i�•�\�i�j�Z�p�•��

�a�� �\�b�d�e�Z�^�Z�q�_�f�� �p�•�e�_�c���� �H�[�¶�}�d�l�g�h-�k�m�[�¶�}�d�l�g�Z�� �\�a�Z�}�f�h�^�•�y�� �k�i�•�\�\�•�^�g�h�k�b�l�v�k�y�� �a��

�q�Z�k�l�d�h�\�h-�a�Z�e�_�`�g�h�x�� �Z�\�l�h�g�h�f�•�}�x�� �c�� �\�•�^�g�h�k�g�h�� �]�g�m�q�d�b�f�� �o�Z�j�Z�d�l�_�j�h�f�� �m�i�j�Z�\�e�•�g�g�y��

�\�b�d�e�Z�^�Z�q�_�f�� �g�Z�\�q�Z�e�v�g�h�x�� �^�•�y�e�v�g�•�k�l�x�� �k�l�m�^�_�g�l�•�\�� �m�� �i�j�h�p�_�k�•�� �k�Z�f�h�k�l�•�c�g�h�€�� �j�h�[�h�l�b����

�s�h�� �i�_�j�_�^�[�Z�q�Z�}�� �a�f�_�g�r�_�g�g�y�� �\�i�e�b�\�m�� �\�b�d�e�Z�^�Z�q�Z���� �a�g�b�`�_�g�g�y�� �j�•�\�g�y�� �€�o�� �a�h�\�g�•�r�g�v�h�€��

�a�Z�e�_�`�g�h�k�l�•���� �a�h�d�j�_�f�Z�� �k�Z�f�h�k�l�•�c�g�_�� �\�b�a�g�Z�q�_�g�g�y�� �•�g�^�b�\�•�^�m�Z�e�v�g�b�o�� �p�•�e�_�c����

�k�Z�f�h�k�l�•�c�g�b�c�� �\�b�[�•�j�� �r�e�y�o�•�\�� �j�_�Z�e�•�a�Z�p�•�€�� �\�b�a�g�Z�q�_�g�b�o�� �m�� �k�i�•�\�i�j�Z�p�•�� �a�� �\�b�d�e�Z�^�Z�q�_�f��

�p�•�e�_�c�� �k�Z�f�h�k�l�•�c�g�h�€�� �j�h�[�h�l�b�� �l�Z�� �h�i�h�k�_�j�_�^�d�h�\�Z�g�b�c���d�h�g�l�j�h�e�v�� �\�b�d�e�Z�^�Z�q�_�f��

�j�_�a�m�e�v�l�Z�l�•�\���k�Z�f�h�k�l�•�c�g�h�€���j�h�[�h�l�b���k�l�m�^�_�g�l�•�\�����I�j�h�l�_�����m�k�_���a�]�Z�^�Z�g�_���\�•�^�[�m�\�Z�}�l�v�k�y���a�Z��

�m�f�h�\�b�� �a�[�_�j�_�`�_�g�g�y�� �[�_�a�i�h�k�_�j�_�^�g�v�h�]�h�� �d�h�g�l�Z�d�l�m�� �•�a�� �\�b�d�e�Z�^�Z�q�_�f���� �s�h�� �j�_�Z�e�•�a�m�}�l�v�k�y��

�q�_�j�_�a�� �k�i�•�e�v�g�_�� �•�a�� �\�b�d�e�Z�^�Z�q�_�f�� �\�b�a�g�Z�q�_�g�g�y�� �p�•�e�_�c�� �k�Z�f�h�k�l�•�c�g�h�€�� �j�h�[�h�l�b�� �l�Z��

�f�h�`�e�b�\�•�k�l�v���d�h�g�k�m�e�v�l�Z�p�•�c���a���\�b�d�e�Z�^�Z�q�_�f�����K�m�[�¶�}�d�l�g�Z���\�a�Z�}�f�h�^�•�y���k�i�•�\�\�•�^�g�h�k�b�l�v�k�y��

�a�� �m�f�h�\�g�h�� �i�h�\�g�h�x�� �Z�\�l�h�g�h�f�•�}�x�� �c�� �]�g�m�q�d�b�f�� �o�Z�j�Z�d�l�_�j�h�f�� �m�i�j�Z�\�e�•�g�g�y�� �\�b�d�e�Z�^�Z�q�_�f��

�g�Z�\�q�Z�e�v�g�h�x�� �^�•�y�e�v�g�•�k�l�x�� �k�l�m�^�_�g�l�•�\�� �m�� �i�j�h�p�_�k�•�� �k�Z�f�h�k�l�•�c�g�h�€�� �j�h�[�h�l�b���� �s�h��

�i�_�j�_�^�[�Z�q�Z�}�� �i�h�k�l�Z�g�h�\�d�m�� �p�•�e�_�c�� �•�� �\�b�a�g�Z�q�_�g�g�y�� �r�e�y�o�•�\ �€�o�� �^�h�k�y�]�g�_�g�g�y�� �k�Z�f�b�f�b��

�k�l�m�^�_�g�l�Z�f�b���>�������k���������±24].  

�G�_�h�[�o�•�^�g�h�� �i�h�y�k�g�b�l�b�� �\�b�d�h�j�b�k�l�Z�g�g�y�� �g�Z�f�b���� �\�k�e�•�^�� �a�Z�� �1���� �A�Z�^�h�j�h�`�g�h�x����

�i�h�g�y�l�l�y�� �©�m�f�h�\�g�h�� �i�h�\�g�Z�� �Z�\�l�h�g�h�f�•�y�ª���� �<�� �m�f�h�\�Z�o�� �A�<�H�� �i�h�\�g�Z�� �Z�\�l�h�g�h�f�•�y��

�j�_�Z�e�•�a�h�\�m�}�l�v�k�y���e�b�r�_���\���j�Z�f�d�Z�o���k�Z�f�h�h�k�\�•�l�b���k�l�m�^�_�g�l�•�\�����d�h�e�b���k�l�m�^�_�g�l�b���i�h�\�g�•�k�l�x��

�k�Z�f�h�k�l�•�c�g�h�� �\�b�a�g�Z�q�Z�x�l�v�� �p�•�e�•�� �g�Z�\�q�Z�g�g�y���� �k�i�h�k�h�[�b�� �€�o�� �^�h�k�y�]�g�_�g�g�y�� �i�j�b�c�h�f�b�� �•��

�l�_�o�g�•�d�b�� �g�Z�\�q�Z�g�g�y���� �a�^�•�c�k�g�x�x�l�v�� �\�•�^�[�•�j�� �f�Z�l�_�j�•�Z�e�m���� �[�m�^�m�x�l�v�� �•�g�^�b�\�•�^�m�Z�e�v�g�m��
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�l�j�Z�}�d�l�h�j�•�x�� �g�Z�\�q�Z�g�g�y�� �•�� �\�b�a�g�Z�q�Z�x�l�v�� �c�h�]�h�� �l�_�f�i���� �a�^�•�c�k�g�x�x�l�v�� �k�Z�f�h�d�h�g�l�j�h�e�v����

�k�Z�f�h�d�h�j�_�d�p�•�x���l�Z���k�Z�f�h�h�p�•�g�x�\�Z�g�g�y���� 

�H�k�d�•�e�v�d�b�� �f�b�� �j�h�a�]�e�y�^�Z�}�f�h�� �Z�\�l�h�g�h�f�•�x�� �\�� �m�f�h�\�Z�o�� �g�Z�\�q�Z�g�g�y�� �m�� �A�<�H���� �y�d�Z, 

�h�d�j�•�f�� �k�Z�f�h�k�l�•�c�g�h�]�h�� �\�b�a�g�Z�q�_�g�g�y�� �p�•�e�_�c�� �g�Z�\�q�Z�g�g�y���� �k�i�h�k�h�[�•�\�� �€�o�� �^�h�k�y�]�g�_�g�g�y����

�i�j�b�c�h�f�•�\�� �•�� �l�_�o�g�•�d�� �g�Z�\�q�Z�g�g�y���� �\�•�^�[�h�j�m�� �f�Z�l�_�j�•�Z�e�m���� �\�b�a�g�Z�q�_�g�g�y�� �•�g�^�b�\�•�^�m�Z�e�v�g�h�€��

�l�j�Z�}�d�l�h�j�•�€�� �g�Z�\�q�Z�g�g�y���� �c�h�]�h�� �l�_�f�i�m���� �k�Z�f�h�d�h�g�l�j�h�e�x���� �k�Z�f�h�d�h�j�_�d�p�•�€�� �l�Z��

�k�Z�f�h�h�p�•�g�x�\�Z�g�g�y���� �i�_�j�_�^�[�Z�q�Z�}�� �s�_�� �c�� �k�Z�f�h�k�l�•�c�g�_�� �\�b�a�g�Z�q�_�g�g�y�� �p�•�e�_�c���g�Z�\�q�Z�g�g�y�� �a��

�m�j�Z�o�m�\�Z�g�g�y�f�� �\�b�f�h�]�� �g�Z�\�q�Z�e�v�g�h�€�� �i�j�h�]�j�Z�f�b�� �•�� �j�h�[�h�q�h�€�� �i�j�h�]�j�Z�f�b�� �g�Z�\�q�Z�e�v�g�h�€��

�^�b�k�p�b�i�e�•�g�b���� �g�Z�\�q�Z�e�v�g�b�o�� �•�g�l�_�j�_�k�•�\�� �•�� �i�h�l�j�_�[�� �k�l�m�^�_�g�l�•�\���� �Z�� �l�Z�d�h�`�� �f�h�`�e�b�\�•�k�l�v��

�d�h�g�k�m�e�v�l�m�\�Z�g�g�y�� �a�� �\�b�d�e�Z�^�Z�q�_�f���� �f�h�`�_�f�h�� �\�_�k�l�b�� �f�h�\�m�� �e�b�r�_�� �i�j�h�� �m�f�h�\�g�h�� �i�h�\�g�m��

�Z�\�l�h�g�h�f�•�x�� �k�l�m�^�_�g�l�•�\�� �\�� �j�Z�f�d�Z�o�� �€�o�� �k�Z�f�h�k�l�•�c�g�h�€�� �j�h�[�h�l�b�� �m�� �i�j�h�p�_�k�•�� �n�h�j�f�m�\�Z�g�g�y��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���>�������k���������±24].  

�M�� �i�j�h�p�_�k�•�� �k�Z�f�h�k�l�•�c�g�h�€�� �j�h�[�h�l�b �k�l�m�^�_�g�l�Z�f �i�h�\�b�g�g�Z �[�m�l�b�� �a�Z�[�_�a�i�_�q�_�g�Z��

�f�h�`�e�b�\�•�k�l�v�� �i�j�h�\�_�^�_�g�g�y�� �k�Z�f�h�d�h�g�l�j�h�e�x�� �a�Z�� �j�•�\�g�_�f�� �a�Z�k�\�h�}�g�g�y�� �g�Z�\�q�Z�e�v�g�h�]�h��

�f�Z�l�_�j�•�Z�e�m [182; 183]���� �L�Z�d�����k�l�m�^�_�g�l�b�� �a�^�•�c�k�g�x�x�l�v���d�j�b�l�b�q�g�b�c�� �Z�g�Z�e�•�a�� �q�h�j�g�h�\�h�]�h��

�\�Z�j�•�Z�g�l�m�� �i�b�k�_�f�g�h�]�h�� �i�j�h�^�m�d�l�m�� �k�i�_�j�r�m�� �k�Z�f�h�k�l�•�c�g�h���� �m�� �f�_�`�Z�o�� �f�Z�e�h�€�� �]�j�m�i�b����

�i�h�k�e�m�]�h�\�m�x�q�b�k�v���k�i�b�k�d�h�f���i�j�_�a�_�g�l�h�\�Z�g�b�o���\�b�d�e�Z�^�Z�q�_�f���d�j�b�l�_�j�•�€�\���h�p�•�g�x�\�Z�g�g�y���� 

�I�_�j�_�e�•�d�� �a�Z�i�j�h�i�h�g�h�\�Z�g�b�o�� �d�j�b�l�_�j�•�€�\�� �h�p�•�g�x�\�Z�g�g�y�� �i�b�k�_�f�g�h�]�h�� �i�j�h�^�m�d�l�m���a��

�m�j�Z�o�m�\�Z�g�g�y�f�� �c�h�]�h�� �e�_�d�k�b�q�g�h�]�h�� �h�n�h�j�f�e�_�g�g�y�����\�b�\�_�^�_�g�b�c�� �g�Z�� �h�k�g�h�\�•�� �Z�g�Z�e�•�a�m��

�g�b�a�d�b�� �i�j�Z�p�v�� �a�Z�d�h�j�^�h�g�g�b�o�� �•�� �\�•�l�q�b�a�g�y�g�b�o�� �g�Z�m�d�h�\�p�•�\ �>�������� �k���� ���������� ������; 42; 183�±

185]: 

�x �e�h�]�•�d�m�� �c�� �i�h�k�e�•�^�h�\�g�•�k�l�v�� �\�b�d�e�Z�^�m���� �g�Z�y�\�g�•�k�l�v�� �a�¶�}�^�g�m�\�Z�e�v�g�b�o�� �_�e�_�f�_�g�l�•�\��

�f�•�`�� �q�Z�k�l�b�g�Z�f�b�� �l�_�d�k�l�m�� �g�Z�� �j�•�\�g�•�� �j�_�q�_�g�v�� �\�� �Z�[�a�Z�p�Z�o�� �l�Z�� �a�f�•�k�l�h�\�b�o�� �Z�[�a�Z�p�Z�o���� �k�e�•�\-

�a�\�¶�y�a�h�d�����k�i�h�e�m�q�g�b�d�•�\���k�m�j�y�^�g�h�k�l�•���l�Z���i�•�^�j�y�^�g�h�k�l�•�����\�k�l�Z�\�g�b�o���k�e�•�\���•���l�� �^���� 

�x �\�•�^�i�h�\�•�^�g�•�k�l�v���k�l�b�e�x���i�b�k�_�f�g�h�]�h���\�b�k�e�h�\�e�x�\�Z�g�g�y���d�h�f�m�g�•�d�Z�l�b�\�g�•�c���f�_�l�•����

�d�h�f�m�g�•�d�Z�l�b�\�g�•�c���k�b�l�m�Z�p�•�€���l�Z���h�[�j�Z�g�h�f�m���`�Z�g�j�m�� 

�x �d�h�j�_�d�l�g�_�� �e�_�d�k�b�q�g�_�� �h�n�h�j�f�e�_�g�g�y�� �i�b�k�_�f�g�h�]�h�� �\�b�k�e�h�\�e�x�\�Z�g�g�y����

�i�j�Z�\�b�e�v�g�•�k�l�v�� �\�`�b�\�Z�g�g�y�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v�� �m�� �i�b�k�v�f�•�����\�h�e�h�^�•�g�g�y��
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�l�_�j�f�•�g�h�e�h�]�•�q�g�b�f�b�� �h�^�b�g�b�p�y�f�b�� �m�� �k�n�_�j�•�� �n�Z�o�m�� �^�_�f�h�g�k�l�j�Z�p�•�y���^�h�k�l�Z�l�g�v�h�]�h 

�k�e�h�\�g�b�d�h�\�h�]�h �a�Z�i�Z�k�m �^�e�y���^�h�k�y�]�g�_�g�g�y �d�h�f�m�g�•�d�Z�l�b�\�g�h�€�� �f�_�l�b�� �m���i�_�\�g�•�c 

�d�h�f�m�g�•�d�Z�l�b�\�g�•�c �k�b�l�m�Z�p�•�€ �\�•�^�i�h�\�•�^�g�h���^�h���h�[�j�Z�g�h�]�h���k�l�b�e�x���l�Z���`�Z�g�j�m�� 

�x �^�_�f�h�g�k�l�j�Z�p�•�y�� �d�h�j�_�d�l�g�h�]�h�� �\�`�b�\�Z�g�g�y�� �]�j�Z�f�Z�l�b�q�g�b�o�� �k�l�j�m�d�l�m�j���� �h�d�j�•�f��

�g�_�\�_�e�b�d�h�€�� �d�•�e�v�d�h�k�l�•�� �g�_�a�g�Z�q�g�b�o�� �i�h�f�b�e�h�d���� �s�h�� �g�_�� �a�Z�\�Z�`�Z�x�l�v�� �j�h�a�m�f�•�g�g�x�� �a�f�•�k�l�m��

�i�b�k�_�f�g�h�]�h���\�b�k�e�h�\�e�x�\�Z�g�g�y�� 

�K�Z�f�h�h�p�•�g�x�\�Z�g�g�y�� �y�d�� �h�^�g�Z�� �•�a���n�h�j�f�� �a�\�h�j�h�l�g�h�]�h�� �a�\�¶�y�a�d�m���� �i�•�^�� �q�Z�k�� �y�d�h�]�h��

�k�l�m�^�_�g�l�� �\�b�k�l�m�i�Z�}�� �m�� �j�h�e�•�� �q�b�l�Z�q�Z�� �•�� �d�j�b�l�b�d�Z�� �\�e�Z�k�g�h�€�� �j�h�[�h�l�b���� �}�� �n�h�j�f�Z�l�b�\�g�b�f��

�i�j�h�p�_�k�h�f���� �i�•�^�� �q�Z�k�� �y�d�h�]�h�� �k�l�m�^�_�g�l�� �\�b�y�\�e�y�}�� �k�b�e�v�g�•�� �l�Z�� �k�e�Z�[�d�•�� �k�l�h�j�h�g�b�� �k�\�h�}�€��

�i�b�k�_�f�g�h�€���j�h�[�h�l�b���c���g�Z�f�Z�]�Z�}�l�v�k�y���€�o���\�b�i�j�Z�\�b�l�b��[182]�����>�h�k�e�•�^�`�_�g�g�y���g�Z�m�d�h�\�p�•�\��[2; 

153] �^�h�\�h�^�y�l�v���� �s�h�� �a�Z�� �^�h�l�j�b�f�Z�g�g�y�� �g�Z�e�_�`�g�b�o�� �m�f�h�\���� �Z�� �k�Z�f�_���� �j�h�a�m�f�•�g�g�y��

�k�l�m�^�_�g�l�h�f�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h�� �a�Z�\�^�Z�g�g�y���� �\�•�^�i�h�\�•�^�g�h�]�h�� �j�•�\�g�y�� �k�n�h�j�f�h�\�Z�g�h�k�l�•��

�e�_�d�k�b�q�g�b�o�� �g�Z�\�b�q�h�d�� �l�Z�� �m�f�•�g�v�� �i�b�k�v�f�Z���� �g�Z�y�\�g�h�k�l�•�� �q�•�l�d�b�o�� �d�j�b�l�_�j�•�€�\�� �h�p�•�g�x�\�Z�g�g�y��

�i�b�k�_�f�g�h�]�h���i�j�h�^�m�d�l�m�����k�Z�f�h�h�p�•�g�x�\�Z�g�g�y��[186] �k�i�j�b�y�}���i�•�^�\�b�s�_�g�g�x���_�n�_�d�l�b�\�g�h�k�l�•��

�i�j�h�p�_�k�m�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\.  

�A�]�h�^�h�f�� �\�•�^�[�m�\�Z�}�l�v�k�y�� �h�[�f�•�g�� �•�� �d�j�b�l�b�q�g�b�c�� �Z�g�Z�e�•�a�� �q�h�j�g�h�\�b�o�� �\�Z�j�•�Z�g�l�•�\��

�i�b�k�_�f�g�b�o�� �i�j�h�^�m�d�l�•�\�� �k�l�m�^�_�g�l�•�\�� �f�•�`�� �f�Z�e�b�f�b�� �]�j�m�i�Z�f�b���� �M�� �i�j�h�p�_�k�•�� �d�h�e�_�d�l�b�\�g�h�€��

�\�a�Z�}�f�h�i�_�j�_�\�•�j�d�b�� �k�l�m�^�_�g�l�b�� �\�b�q�b�l�m�x�l�v���� �Z�g�Z�e�•�a�m�x�l�v�� �l�Z�� �d�j�b�l�b�d�m�x�l�v�� �j�h�[�h�l�m��

�k�l�m�^�_�g�l�•�\�� �•�g�r�h�€�� �]�j�m�i�b���� �i�h�k�e�m�]�h�\�m�x�q�b�k�v�� �l�b�f�� �`�_�� �k�i�b�k�d�h�f�� �d�j�b�l�_�j�•�€�\���� �s�h�� �m��

�p�v�h�f�m�� �\�b�i�Z�^�d�m�� �k�e�m�]�m�\�Z�l�b�f�_�� �k�i�b�k�d�h�f�� �d�j�b�l�_�j�•�€�\�� �^�e�y�� �\�a�Z�}�f�h�h�p�•�g�x�\�Z�g�g�y��

�d�h�e�_�d�l�b�\�g�b�o���i�b�k�_�f�g�b�o���i�j�h�^�m�d�l�•�\���k�l�m�^�_�g�l�•�\���� 

�>�Z�e�•�� �g�Z�� �i�j�h�^�m�d�l�b�\�g�h�f�m�� �_�l�Z�i�•�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �i�•�k�e�y�� �i�h�i�_�j�_�^�g�v�h�]�h�� �k�Z�f�h�h�p�•�g�x�\�Z�g�g�y�� �c��

�\�a�Z�}�f�h�h�p�•�g�x�\�Z�g�g�y�� �d�h�e�_�d�l�b�\�g�b�o�� �i�b�k�_�f�g�b�o�� �i�j�h�^�m�d�l�•�\�����\�•�^�[�m�\�Z�}�l�v�k�y 

�•�g�^�b�\�•�^�m�Z�e�v�g�_���g�Z�i�b�k�Z�g�g�y���n�•�g�Z�e�v�g�b�o���\�Z�j�•�Z�g�l�•�\���\�e�Z�k�g�h�]�h���l�_�d�k�l�m�����s�h���\�•�^�i�h�\�•�^�Z�}��

�l�h�f�m�� �`�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�f�m�� �a�Z�\�^�Z�g�g�x���� �A�� �m�j�Z�o�m�\�Z�g�g�y�f�� �d�j�b�l�b�q�g�b�o�� �a�Z�m�\�Z�`�_�g�v����

�\�h�e�h�^�•�x�q�b�� �d�h�f�i�e�_�d�k�h�f�� �k�n�h�j�f�h�\�Z�g�b�o�� �a�g�Z�g�v���� �m�f�•�g�v�� �•�� �g�Z�\�b�q�h�d���� �k�l�m�^�_�g�l�b��
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�k�Z�f�h�k�l�•�c�g�h�� �k�l�\�h�j�x�x�l�v�� �n�•�g�Z�e�v�g�•�� �\�Z�j�•�Z�g�l�b�� �\�e�Z�k�g�b�o�� �i�b�k�_�f�g�b�o�� �i�j�h�^�m�d�l�•�\����

�h�k�l�Z�l�h�q�g�_���h�p�•�g�x�\�Z�g�g�y���y�d�b�o���a�^�•�c�k�g�x�}���\�b�d�e�Z�^�Z�q�� 

�H�d�j�•�f�� �f�h�a�d�h�\�h�]�h�� �r�l�m�j�f�m���� �^�h�� �f�_�l�h�^�•�\�� �\�b�j�•�r�_�g�g�y�� �i�j�h�[�e�_�f���� �y�d�•�� �^�h�\�_�e�b��

�k�\�h�x�� �_�n�_�d�l�b�\�g�•�k�l�v�� �m�� �i�j�h�p�_�k�•���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �Z�� �l�Z�d�h�`�� �k�i�j�b�y�x�l�v���a�Z�g�m�j�_�g�g�x�� �k�l�m�^�_�g�l�•�\�� �m��

�d�h�f�m�g�•�d�Z�l�b�\�g�•�� �k�b�l�m�Z�p�•�€�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y����

�g�Z�e�_�`�Z�l�v�����Z�g�Z�e�h�]�•�y�����©�j�h�a�i�h�^�•�e���•���i�_�j�_�f�h�]�Z�ª�����l�_�k�l�m�\�Z�g�g�y���]�•�i�h�l�_�a�����Z�g�Z�e�•�a���a�Z�k�h�[�•�\����

�^�h�\�_�^�_�g�g�y�����Z�g�Z�e�•�a���i�j�b�q�b�g�b���i�j�h�[�e�_�f�b�����©�k�i�j�h�[�Z���•���g�_�\�^�Z�q�Z�ª��[114] (�i�•��̂j�h�a������������.  

�<�b�d�h�j�b�k�l�Z�g�g�y�� �l�_�o�g�•�q�g�b�o�� �a�Z�k�h�[�•�\�� ���d�h�f�i�¶�x�l�_�j�•�\���� �l�Z�� �•�g�n�h�j�f�Z�p�•�c�g�h-

�d�h�f�m�g�•�d�Z�p�•�c�g�b�o�� �l�_�o�g�h�e�h�]�•�c�� ���h�g�e�Z�c�g-�q�Z�l�•�\���� �n�h�j�m�f�•�\���� �_�e�_�d�l�j�h�g�g�h�]�h��

�e�b�k�l�m�\�Z�g�g�y���� �k�Z�c�l�•�\���� �[�e�h�]�•�\���� �k�h�p�•�Z�e�v�g�b�o�� �f�_�j�_�`���� �^�h�a�\�h�e�y�}�� �j�_�Z�e�•�a�m�\�Z�l�b�� �m��

�g�Z�\�q�Z�e�v�g�h�f�m�� �i�j�h�p�_�k�•�� �k�i�_�p�b�n�•�q�g�b�c�� �^�e�y�� �g�Z�r�h�]�h�� �^�h�k�e�•�^�`�_�g�g�y�� �i�j�b�g�p�b�i��

�a�Z�g�m�j�_�g�g�y�� �m�� �d�h�f�m�g�•�d�Z�l�b�\�g�•�� �k�b�l�m�Z�p�•�€�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y���� 

�;�����L�Z�j�g�Z�i�h�e�v�k�v�d�b�c���•���:�����<�b�k�_�e�d�h���g�Z�]�h�e�h�r�m�x�l�v �g�Z���[�•�g�Z�j�g�h�f�m���l�e�m�f�Z�q�_�g�g�•��

�l�_�j�f�•�g�m���©�a�Z�g�m�j�_�g�g�y�ª���m���g�Z�m�d�h�\�h-�i�_�^�Z�]�h�]�•�q�g�•�c���e�•�l�_�j�Z�l�m�j�• [29]: 

�x �y�d�� �f�_�l�h�^�m���g�Z�\�q�Z�g�g�y�� �•�g�h�a�_�f�g�h�€�� �f�h�\�b �r�e�y�o�h�f�� �\�b�d�e�Z�^�Z�g�g�y �h�^�g�•�}�€�� �q�b��

�^�_�d�•�e�v�d�h�o���g�_�n�•�e�h�e�h�]�•�q�g�b�o���^�b�k�p�b�i�e�•�g���p�•�}�x���f�h�\�h�x��  

�x �y�d���k�i�_�p�b�n�•�q�g�h�]�h �l�b�i�m���•�g�l�_�]�j�h�\�Z�g�h�]�h���g�Z�\�q�Z�g�g�y���•�g�h�a�_�f�g�h�€���f�h�\�b�����f�_�l�h�x��

�y�d�h�]�h���}���h�\�h�e�h�^�•�g�g�y���•�g�h�a�_�f�g�h�x���f�h�\�h�x���a�Z���i�j�h�n�_�k�•�c�g�b�f���k�i�j�y�f�m�\�Z�g�g�y�f. 

�M�� �d�h�g�l�_�d�k�l�•�� �g�Z�r�h�]�h�� �^�h�k�e�•�^�`�_�g�g�y���j�h�a�]�e�y�^�Z�}�f�h �a�Z�g�m�j�_�g�g�y���y�d�� �l�Z�d�b�c��

�k�i�_�p�b�n�•�q�g�b�c�� �l�b�i�� �•�g�l�_�]�j�h�\�Z�g�h�]�h�� �g�Z�\�q�Z�g�g�y���•�� �^�h�l�j�b�f�m�}�f�h�k�v �g�Z�m�d�h�\�h�€�� �i�h�a�b�p�•�€����

�s�h���a�Z�g�m�j�_�g�g�y �m���k�b�l�m�Z�p�•�€���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���\�•�^�[�m�\�Z�}�l�v�k�y��

�q�_�j�_�a�� �a�f�•�k�l�� �k�i�_�p�•�Z�e�v�g�h�k�l�• �a�Z�k�h�[�Z�f�b�� �•�g�h�a�_�f�g�h�€�� �f�h�\�b��[187]���� �A�Z�g�m�j�_�g�g�x�� �k�i�j�b�y�}��

�k�i�_�p�b�n�•�q�g�Z���h�j�]�Z�g�•�a�Z�p�•�y�� �g�Z�\�q�Z�g�g�y �\�� �f�_�`�Z�o���Z�e�]�h�j�b�l�f�m���d�h�e�_�d�l�b�\�g�h�€���i�•�^�]�h�l�h�\�d�b��

�i�b�k�_�f�g�h�]�h�� �i�j�h�^�m�d�l�m �a�� �\�b�d�h�j�b�k�l�Z�g�g�y�f�� �•�g�n�h�j�f�Z�p�•�c�g�h-�d�h�f�m�g�•�d�Z�p�•�c�g�b�o��

�l�_�o�g�h�e�h�]�•�c. �L�_�o�g�•�q�g�•�� �a�Z�k�h�[�b���•�g�n�h�j�f�Z�p�•�c�g�h-�d�h�f�m�g�•�d�Z�p�•�c�g�b�o�� �l�_�o�g�h�e�h�]�•�c���� �\��

�g�Z�r�h�f�m�� �^�h�k�e�•�^�`�_�g�g�•�� �f�m�e�v�l�b�f�_�^�•�c�g�•�� �d�h�f�i�¶�x�l�_�j�b�� �e�h�d�Z�e�v�g�•�� �l�Z�� �]�e�h�[�Z�e�v�g�•��
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�•�g�n�h�j�f�Z�p�•�c�g�•�� �f�_�j�_�`�•�� ���h�g�e�Z�c�g�b-�q�Z�l�b���� �n�h�j�m�f�b������ �^�h�a�\�h�e�y�x�l�v�� �d�h�j�b�k�l�m�\�Z�q�Z�f��

�Z�d�l�b�\�g�h�� �h�i�j�Z�p�v�h�\�m�\�Z�l�b�����h�^�_�j�`�m�\�Z�l�b�� �^�h�k�l�m�i���� �a�[�_�j�•�]�Z�l�b���� �i�_�j�_�^�Z�\�Z�l�b����

�k�l�\�h�j�x�\�Z�l�b���l�Z���a�f�•�g�x�\�Z�l�b���•�g�n�h�j�f�Z�p�•�x��[188].  

�Y�d���a�Z�a�g�Z�q�Z�}���H�����;�b�d�h�g�y�����h�^�g�b�f���•�a���a�Z�\�^�Z�g�v �d�h�f�i�¶�x�l�_�j�g�h�€���e�•�g�]�\�h�^�b�^�Z�d�l�b�d�b��

�}���\�b�a�g�Z�q�_�g�g�y���a�Z�k�h�[�•�\���•�g�n�h�j�f�Z�p�•�c�g�h-�d�h�f�m�g�•�d�Z�p�•�c�g�b�o���l�_�o�g�h�e�h�]�•�c�����y�d�•���k�i�j�b�y�x�l�v��

�n�h�j�f�m�\�Z�g�g�x�� �Z�g�]�e�h�f�h�\�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�b�k�v�f�•���� �j�h�a�\�b�l�d�m�� �Z�\�l�h�g�h�f�•�€����

�i�j�h�^�m�d�l�b�\�g�h�k�l�•���l�Z���l�\�h�j�q�h�k�l�•���m���i�j�h�p�_�k�•���k�Z�f�h�k�l�•�c�g�h�€���j�h�[�h�l�b �>���������k�����������@.  

�G�Z�� �h�k�g�h�\�•�� �a�^�•�c�k�g�_�g�h�]�h�� �Z�g�Z�e�•�a�m�� �g�Z�m�d�h�\�b�o�� �j�h�a�\�•�^�h�d��[189]���� �m �i�j�h�p�_�k�•��

�\�b�d�h�j�b�k�l�Z�g�g�y�� �\�b�s�_�a�]�Z�^�Z�g�b�o�� �a�Z�k�h�[�•�\���•�g�n�h�j�f�Z�p�•�c�g�h-�d�h�f�m�g�•�d�Z�p�•�c�g�b�o��

�l�_�o�g�h�e�h�]�•�c �l�Z�� �k�i�_�p�•�Z�e�v�g�h�� �j�h�a�j�h�[�e�_�g�h�]�h�� �\�•�j�l�m�Z�e�v�g�h�]�h�� �k�_�j�_�^�h�\�b�s�Z��

�j�_�Z�e�•�a�m�x�l�v�k�y�� �g�Z�k�l�m�i�g�•�� �i�j�b�g�p�b�i�b���� �•�g�l�_�j�Z�d�l�b�\�g�•�k�l�v���� �f�h�[�•�e�v�g�•�k�l�v���� �l�\�h�j�q�•�k�l�v����

�k�l�b�f�m�e�x�\�Z�g�g�y�����k�Z�f�h�g�Z�\�q�Z�g�g�y.  

�1�g�l�_�j�Z�d�l�b�\�g�•�k�l�v���i�h�e�y�]�Z�}���\���l�h�f�m�����s�h���g�Z�\�q�Z�e�v�g�b�c���i�j�h�p�_�k���\�•�^�[�m�\�Z�}�l�v�k�y���a�Z��

�m�f�h�\�b�� �Z�d�l�b�\�g�h�€�� �\�a�Z�}�f�h�^�•�€�� �k�l�m�^�_�g�l�•�\�� �l�Z�� �\�b�d�e�Z�^�Z�q�Z�� �m�� �j�_�`�b�f�•�� �^�•�Z�e�h�]�m���� �^�•�€����

�K�l�m�^�_�g�l�� �•�� �\�b�d�e�Z�^�Z�q�� �}�� �j�•�\�g�h�i�j�Z�\�g�b�f�b�� �k�m�[�¶�}�d�l�Z�f�b�� �g�Z�\�q�Z�g�g�y���� �K�l�\�h�j�_�g�g�y��

�d�h�f�n�h�j�l�g�b�o�� �m�f�h�\�� �•�g�l�_�j�Z�d�l�b�\�g�h�]�h�� �g�Z�\�q�Z�g�g�y�� �g�Z�^�Z�}�� �k�l�m�^�_�g�l�h�\�•�� �\�•�^�q�m�l�l�y�� �k�\�h�}�€��

�m�k�i�•�r�g�h�k�l�•���l�Z���•�g�l�_�e�_�d�l�m�Z�e�v�g�h�€���k�i�j�h�f�h�`�g�h�k�l�• �>�����������k�����������@.  

�A�Z�k�l�h�k�m�\�Z�g�g�y�� �k�m�q�Z�k�g�b�o�� �•�g�n�h�j�f�Z�p�•�c�g�h-�d�h�f�m�g�•�d�Z�p�•�c�g�b�o�� �l�_�o�g�h�e�h�]�•�c 

�^�h�a�\�h�e�y�}�� �m�q�Z�k�g�b�d�Z�f �g�Z�\�q�Z�e�v�g�h�]�h�� �i�j�h�p�_�k�m�� �a�^�•�c�k�g�x�\�Z�l�b �g�Z�\�q�Z�e�v�g�m�� �\�a�Z�}�f�h�^�•�x��

�Z�k�b�g�o�j�h�g�g�h�� �l�Z�� �k�b�g�o�j�h�g�g�h�� �\�� �q�Z�k�•��[191]���� �m�� �a�j�m�q�g�b�c�� �q�Z�k�����m�� �a�j�m�q�g�h�f�m���f�•�k�p�•�� �l�Z��

�l�_�f�i�•. �K�m�q�Z�k�g�•�� �a�Z�k�h�[�b�� �•�g�n�h�j�f�Z�p�•�c�g�h-�d�h�f�m�g�•�d�Z�p�•�c�g�b�o�� �l�_�o�g�h�e�h�]�•�c 

�a�Z�[�_�a�i�_�q�m�x�l�v���i�•�^�l�j�b�f�Z�g�g�y �h�i�_�j�Z�l�b�\�g�h�]�h �k�m�[�¶�}�d�l-�k�m�[�¶�}�d�l�g�h�]�h�� �•�� �k�m�[�¶�}�d�l-

�h�[�¶�}�d�l�g�h�]�h�� �a�\�h�j�h�l�g�v�h�]�h �a�\�¶�y�a�d�m �a�� �•�g�r�b�f�b�� �k�l�m�^�_�g�l�Z�f�b���� �\�b�d�e�Z�^�Z�q�_�f�� �a�Z��

�^�h�i�h�f�h�]�h�x�� �_�e�_�d�l�j�h�g�g�h�]�h�� �h�[�f�•�g�m�� �g�Z�\�q�Z�e�v�g�b�f�b �f�Z�l�_�j�•�Z�e�Z�f�b���>���������� �k���� �����@. 

�A�Z�\�^�y�d�b�� �r�\�b�^�d�•�c�� �j�_�Z�d�p�•�€���\�� �•�g�n�h�j�f�Z�p�•�c�g�h-�g�Z�\�q�Z�e�v�g�h�f�m�� �k�_�j�_�^�h�\�b�s�•��

�\�•�^�[�m�\�Z�x�l�v�k�y�� �g�Z�\�q�Z�e�v�g�h-�j�h�a�\�b�\�Z�e�v�g�•�� �\�i�e�b�\�b�� �f�•�`�� �k�m�[�¶�}�d�l�Z�f�b�� �\�a�Z�}�f�h�^�•�€��

���\�b�d�e�Z�^�Z�q-�k�l�m�^�_�g�l�����k�l�m�^�_�g�l-�k�l�m�^�_�g�l�����]�j�m�i�Z���k�l�m�^�_�g�l�•�\���� 

�K�h�p�•�Z�e�v�g�•�� �f�_�j�_�`�•�� �\�b�k�l�m�i�Z�x�l�v�� �•�^�_�Z�e�v�g�b�f�� �©�\�•�j�l�m�Z�e�v�g�b�f�� �f�Z�c�^�Z�g�q�b�d�h�f�ª��

�^�e�y���h�j�]�Z�g�•�a�Z�p�•�€���]�j�m�i�h�\�h�€ �q�b �d�h�e�_�d�l�b�\�g�h�€���j�h�[�h�l�b�����:�^�`�_���h�[�]�h�\�h�j�_�g�g�y�����j�h�a�i�h�q�Z�l�•��
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�i�•�^�� �q�Z�k�� �a�Z�g�y�l�v���\�� �g�Z�\�q�Z�e�v�g�•�c�� �Z�m�^�b�l�h�j�•�€���� �f�h�`�m�l�v�� �[�m�l�b�� �i�j�h�^�h�\�`�_�g�•�� �\�� �k�h�p�•�Z�e�v�g�•�c��

�f�_�j�_�`�•�����s�h���a�Z�[�_�a�i�_�q�m�}���j�_�l�_�e�v�g�•�r�_���a�Z�k�\�h�}�g�g�y���f�Z�l�_�j�•�Z�e�m���>�����������k�����������@. 

�F�_�j�_�`�_�\�•�� �a�Z�k�h�[�b���•�g�n�h�j�f�Z�p�•�c�g�h-�d�h�f�m�g�•�d�Z�p�•�c�g�b�o�� �l�_�o�g�h�e�h�]�•�c ���h�g�e�Z�c�g-

�q�Z�l���� �n�h�j�m�f�b������ �f�m�e�v�l�b�f�_�^�•�c�g�•�� �d�h�f�i�¶�x�l�_�j�b���k�i�j�b�y�x�l�v �j�h�a�\�b�l�d�m �m�� �k�l�m�^�_�g�l�•�\��

�l�\�h�j�q�h�]�h �l�Z�� �d�j�b�l�b�q�g�h�]�h �f�b�k�e�_�g�g�y���� �G�Z�� �\�•�^�f�•�g�m�� �\�•�^�� �g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�� �g�Z��

�i�Z�i�_�j�h�\�b�o�� �g�h�k�•�y�o�� �•�g�n�h�j�f�Z�p�•�€���� �y�d�•�k�l�v�� �k�i�j�b�c�g�y�l�l�y�� �k�l�m�^�_�g�l�Z�f�b���•�g�n�h�j�f�Z�p�•�€���m��

�\�•�j�l�m�Z�e�v�g�h�f�m���g�Z�\�q�Z�e�v�g�h�f�m���k�_�j�_�^�h�\�b�s�•���g�Z�[�Z�]�Z�l�h���\�b�s�Z�����H�k�h�[�e�b�\�h�k�l�•���d�h�g�l�_�g�l�m����

�h�n�h�j�f�e�_�g�g�y�� �\�•�j�l�m�Z�e�v�g�h�]�h�� �k�_�j�_�^�h�\�b�s�Z���� �f�h�`�e�b�\�•�k�l�v�� �•�g�l�_�g�k�b�\�g�h�]�h�� �i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y���k�l�\�h�j�x�x�l�v���k�l�m�^�_�g�l�Z�f���m�f�h�\�b���^�e�y���j�h�a�d�j�b�l�l�y���l�\�h�j�q�h�]�h���i�h�l�_�g�p�•�Z�e�m����

�j�h�a�\�b�l�d�m�� �Z�g�Z�e�•�l�b�q�g�h�]�h�� �k�l�Z�\�e�_�g�g�y�� �^�h�� �h�[�¶�}�d�l�•�\���m �i�j�h�p�_�k�•�� �k�l�\�h�j�_�g�g�y�� �y�d��

�i�h�[�m�l�h�\�b�o���� �l�Z�d�� �•�� �i�j�h�n�_�k�•�c�g�h-�h�j�•�}�g�l�h�\�Z�g�b�o�� �i�b�k�_�f�g�b�o�� �i�j�h�^�m�d�l�•�\�����<�•�^�l�Z�d����

�f �_�j�_�`�_�\�•�� �a�Z�k�h�[�b���•�g�n�h�j�f�Z�p�•�c�g�h-�d�h�f�m�g�•�d�Z�p�•�c�g�b�o�� �l�_�o�g�h�e�h�]�•�c �k�l�Z�x�l�v�� �q�m�^�h�\�b�f�b��

�©�\�•�j�l�m�Z�e�v�g�b�f�b�� �f�Z�c�^�Z�g�q�b�d�Z�f�b�ª�� �^�e�y�� �a�Z�g�m�j�_�g�g�y�� �k�l�m�^�_�g�l�Z�f�b�� �m�� �d�h�f�m�g�•�d�Z�l�b�\�g�•��

�k�b�l�m�Z�p�•�€�� �i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y���� �\�b�d�h�j�b�k�l�h�\�m�x�q�b��

�g�Z�k�l�m�i�g�•���f�_�l�h�^�b���g�Z�\�q�Z�g�g�y�����Z���k�Z�f�_���± �\�b�j�•�r�_�g�g�y���i�j�h�[�e�_�f�����a�h�d�j�_�f�Z: �©�f�h�a�d�h�\�h�]�h��

�r�l�m�j�f�m�ª, �Z�g�Z�e�h�]�•�€���� �©�j�h�a�i�h�^�•�e�m�� �•�� �i�_�j�_�f�h�]�b�ª�� �l�Z�� �•�g�� (�i�•��̂j�h�a���� �������������� �G�_�h�[�o�•�^�g�h��

�a�Z�m�\�Z�`�b�l�b�����s�h���\�b�d�h�g�Z�g�g�y���a�Z�\�^�Z�g�v�����j�h�[�•�l���m���f�Z�e�b�o���]�j�m�i�Z�o�����h�[�]�h�\�h�j�_�g�g�y���i�_�\�g�b�o��

�f�h�f�_�g�l�•�\�� �a�Z�� �^�h�i�h�f�h�]�h�x���_-�f�_�c�e�•�\���� �h�g�e�Z�c�g-�q�Z�l�•�\���� �n�h�j�m�f�•�\�� �k�l�b�f�m�e�x�x�l�v��

�f�Z�c�[�m�l�g�•�o���n�Z�o�•�\�p�•�\���1�L-�k�n�_�j�b �^�h���Z�d�l�b�\�g�h�€���g�Z�\�q�Z�e�v�g�h-�i�•�a�g�Z�\�Z�e�v�g�h�€���^�•�y�e�v�g�h�k�l�•���\��

�i�j�h�p�_�k�•�� �k�l�\�h�j�_�g�g�y�� �\�e�Z�k�g�b�o�� �l�_�d�k�l�•�\�� �i�j�h�n�_�k�•�c�g�h-�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y�� 

�<�b�d�h�j�b�k�l�Z�g�g�y�� �f�_�j�_�`�_�\�b�o�� �a�Z�k�h�[�•�\ �•�g�n�h�j�f�Z�p�•�c�g�h-�d�h�f�m�g�•�d�Z�p�•�c�g�b�o��

�l�_�o�g�h�e�h�]�•�c �\�� �i�j�h�p�_�k�•�� �k�Z�f�h�k�l�•�c�g�h�€���i�h�a�Z�Z�m�^�b�l�h�j�g�h�€�� �g�Z�\�q�Z�e�v�g�h�€�� �^�•�y�e�v�g�h�k�l�•��

�k�l�b�f�m�e�x�x�l�v�� �k�l�m�^�_�g�l�•�\�� �^�h�� �Z�d�l�b�\�g�h�€�� �g�Z�\�q�Z�e�v�g�h-�i�•�a�g�Z�\�Z�e�v�g�h�€�� �^�•�y�e�v�g�h�k�l�•���� �<��

�m�f�h�\�Z�o�� �m�i�j�h�\�Z�^�`�_�g�g�y�� �h�k�h�[�b�k�l�•�k�g�h �h�j�•�}�g�l�h�\�Z�g�h�€�� �i�Z�j�Z�^�b�]�f�b�� �h�k�\�•�l�b�� �m�� �\�b�s�•�c��

�r�d�h�e�•�� �Z�\�l�h�g�h�f�g�_�� �g�Z�\�q�Z�g�g�y�� �•�a�� �a�Z�[�_�a�i�_�q�_�g�g�y�f�� �Z�\�l�h�g�h�f�•�€�� �j�h�a�]�e�y�^�Z�}�l�v�k�y�� �y�d��

�\�b�s�b�c�� �j�•�\�_�g�v�� �k�Z�f�h�k�l�•�c�g�h�€�� �g�Z�\�q�Z�e�v�g�h-�i�•�a�g�Z�\�Z�e�v�g�h�€�� �^�•�y�e�v�g�h�k�l�•���� �•�f�i�e�_�f�_�g�l�Z�p�•�y��

�\�b�\�q�_�g�g�y�� �•�g�h�a�_�f�g�h�€�� �f�h�\�b�� �a�Z�� �•�g�^�b�\�•�^�m�Z�e�v�g�h�x�� �l�j�Z�}�d�l�h�j�•�}�x���� �h�k�d�•�e�v�d�b��
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�h�j�]�Z�g�•�a�Z�p�•�y���k�Z�f�h�k�l�•�c�g�h�€���j�h�[�h�l�b���\�b�f�Z�]�Z�}���\�_�e�b�d�h�€���f�h�l�b�\�Z�p�•�€�����h�j�]�Z�g�•�a�h�\�Z�g�h�k�l�•���l�Z��

�]�h�l�h�\�g�h�k�l�•���^�h���k�Z�f�h�g�Z�\�q�Z�g�g�y���>�����������k���������@.  

�J�_�a�m�e�v�l�Z�l�b�\�g�b�c�� �d�h�f�i�h�g�_�g�l�� �f�h�^�_�e�•���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•���� �y�d�� �m�`�_��

�a�Z�a�g�Z�q�Z�e�h�k�y�����\�•�^�h�[�j�Z�`�Z�} �[�_�a�i�h�k�_�j�_�^�g�•�c�� �a�\�¶�y�a�h�d�� �a���p�•�e�v�h�\�h-�f�_�l�h�^�h�e�h�]�•�q�g�b�f��

�d�h�f�i�h�g�_�g�l�h�f�� �f�h�^�_�e�•���� �a�h�d�j�_�f�Z�� �€�€�� �f�_�l�h�x���� �h�k�d�•�e�v�d�b�� �a�Z�[�_�a�i�_�q�m�}�l�v�k�y��

�k�n�h�j�f�h�\�Z�g�•�k�l�x �m���f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\ �k�b�k�l�_�f�b �\�•�^�i�h�\�•�^�g�b�o �a�g�Z�g�v���� �m�f�•�g�v�� �•��

�g�Z�\�b�q�h�d���� �s�h�� �} �d�h�f�i�h�g�_�g�l�Z�f�b �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �l�Z�� �€�€�� �j�h�a�\�b�l�h�d�� �^�h��

�Z�\�l�h�g�h�f�g�h�]�h���j�•�\�g�y���± �K����. �A�]�•�^�g�h���•�a���A�Z�]�Z�e�v�g�h�}�\�j�h�i�_�c�k�v�d�b�f�b �J�_�d�h�f�_�g�^�Z�p�•�y�f�b �a��

�f�h�\�g�h�€���h�k�\�•�l�b���>���������k���������±23], �}�\�j�h�i�_�c�k�v�d�b�c���g�Z�\�q�Z�e�v�g�b�c���i�j�h�k�l�•�j�����\�•�^�i�h�\�•�^�g�h���^�h��

�Z�g�Z�e�•�a�m�� �g�Z�\�q�Z�e�v�g�b�o�� �i�h�l�j�_�[�� �k�l�m�^�_�g�l�•�\�����Z�^�_�d�\�Z�l�g�h�� �i�h�d�j�b�\�Z�x�l�v������ �j�•�\�g�•�\��

�\�h�e�h�^�•�g�g�y���•�g�h�a�_�f�g�h�x���f�h�\�h�x: �•�g�l�j�h�^�m�d�l�b�\�g�b�c�����k�_�j�_�^�g�•�c, �j�m�[�•�`�g�b�c, 

�i�j�h�k�m�g�m�l�b�c�����Z�\�l�h�g�h�f�g�b�c�����]�e�h�[�Z�e�v�g�h�]�h���\�h�e�h�^�•�g�g�y��  

�D�h�`�_�g���•�a���a�Z�a�g�Z�q�_�g�b�o���j�•�\�g�•�\ �o�Z�j�Z�d�l�_�j�b�a�m�}�l�v�k�y �>���������k�����������@:  

�x �i�_�\�g�b�f �k�l�m�i�_�g�_�f�� �k�n�h�j�f�h�\�Z�g�h�k�l�•�� �d�h�f�m�g�•�d�Z�l�b�\�g�b�o���g�Z�\�b�q�h�d�� �•�� �\�f�•�g�v���� �Z��

�l�Z�d�h�` �o�Z�j�Z�d�l�_�j�h�f���k�b�l�m�Z�p�•�c �k�i�•�e�d�m�\�Z�g�g�y���� �m�� �y�d�b�o�� �j�_�Z�e�•�a�m�x�l�v�k�y�� �p�•�� �g�Z�\�b�q�d�b�� �•��

�\�f�•�g�g�y���� �€�o���k�d�e�Z�^�g�•�k�l�x�����i�_�\�g�b�f �k�l�m�i�_�g�_�f�� �j�h�a�\�b�l�d�m�� �a�^�Z�l�g�h�k�l�•�� �Z�^�Z�i�l�m�\�Z�l�b�k�y�� �^�h��

�g�h�\�b�a�g�b���k�b�l�m�Z�p�•�c �k�i�•�e�d�m�\�Z�g�g�y;  

�x  �y�d�•�k�l�x�� �f�h�\�e�_�g�g�}�\�h�]�h�� �\�b�k�e�h�\�e�x�\�Z�g�g�y���� �y�d�_���i�j�h�^�m�d�m�}�l�v�k�y �q�b��

�k�i�j�b�c�f�Z�}�l�v�k�y�� �\�� �Z�k�i�_�d�l�•���j�•�\�g�y�� �k�d�e�Z�^�g�h�k�l�•���� �h�[�k�y�]�m���� �j�_�Z�e�•�a�Z�p�•�€�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h��

�g�Z�f�•�j�m���� �\�•�^�[�h�j�m�� �f�h�\�g�b�o�� �a�Z�k�h�[�•�\�����g�h�\�b�a�g�b�����f�h�\�g�b�o�� �l�j�m�^�g�h�s�•�\���� �a�Z�k�l�h�k�m�\�Z�g�g�y��

�d�h�f�i�_�g�k�Z�l�h�j�g�b�o���k�l�j�Z�l�_�]�•�c;  

�x �\�Z�j�•�Z�l�b�\�g�•�k�l�x�� �p�•�e�_�c�� �•�� �k�i�h�k�h�[�•�\�� �k�i�•�e�d�m�\�Z�g�g�y�����Z�� �l�Z�d�h�`���^�h�p�•�e�v�g�•�k�l�x��

�\�b�d�h�j�b�k�l�Z�g�g�y���l�b�o���q�b���•�g�r�b�o���f�h�\�g�b�o���•���f�h�\�e�_�g�g�}�\�b�o���a�Z�k�h�[�•�\���� 

�x �g�h�j�f�Z�l�b�\�g�•�k�l�x�� �f�h�\�e�_�g�g�}�\�h�]�h���� �a�h�d�j�_�f�Z�� �e�_�d�k�b�q�g�h�]�h �h�n�h�j�f�e�_�g�g�y��

�l�_�d�k�l�m���s�h�^�h���i�j�Z�\�b�e�v�g�h�k�l�•���•���^�h�p�•�e�v�g�h�k�l�•���\�b�d�h�j�b�k�l�Z�g�g�y���f�h�\�g�b�o���•���f�h�\�e�_�g�g�}�\�b�o��

�a�Z�k�h�[�•�\���� �l�h�q�g�h�k�l�•�� �i�_�j�_�^�Z�q�•�� �q�b�� �k�i�j�b�c�g�y�l�l�y�� �•�g�n�h�j�f�Z�p�•�€���� �Z�� �l�Z�d�h�`�� �\�•�^�i�h�\�•�^�g�h�k�l�•��

�f�h�\�g�b�o���•���f�h�\�e�_�g�g�}�\�b�o���a�Z�k�h�[�•�\���d�h�g�d�j�_�l�g�b�f���k�b�l�m�Z�p�•�y�f���k�i�•�e�d�m�\�Z�g�g�y�� 
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�x �r�\�b�^�d�•�k�l�x �\�b�d�h�g�Z�g�g�y�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h�� �a�Z�\�^�Z�g�g�y�� �\�� �d�h�g�d�j�_�l�g�•�c��

�k�b�l�m�Z�p�•�€ �k�i�•�e�d�m�\�Z�g�g�y���� �\�i�_�\�g�_�g�•�k�l�x�� �m���d�h�j�_�d�l�g�h�k�l�•���\�•��̂[�h�j�m �f�h�\�g�b�o���•��

�f�h�\�e�_�g�g�}�\�b�o���a�Z�k�h�[�•�\�����g�Z�y�\�g�•�k�l�x���q�b���\�•�^�k�m�l�g�•�k�l�x���i�h�\�l�h�j�•�\���� 

�x �k�l�m�i�_�g�_�f�� �k�Z�f�h�k�l�•�c�g�h�k�l�•���m �i�j�h�p�_�k�•���j�_�Z�e�•�a�Z�p�•�€���k�i�•�e�d�m�\�Z�g�g�y���� �y�d�b�c��

�\�b�y�\�e�y�}�l�v�k�y �m �\�•�^�k�m�l�g�h�k�l�•�� �g�_�h�[�o�•�^�g�h�k�l�•�� �^�h�i�h�f�h�]�b���� �Z�� �l�Z�d�h�`���•�g�•�p�•�Z�l�b�\�g�h�k�l�•��

�d�h�j�b�k�l�m�\�Z�q�Z���•�g�h�a�_�f�g�h�€���f�h�\�b. 

�:�\�l�h�g�h�f�g�b�c�� �j�•�\�_�g�v�� ���K������ �\�b�a�g�Z�q�_�g�h�� �g�Z�f�b�� �y�d�� �p�•�e�v�h�\�b�c�� �j�•�\�_�g�v��

�k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �h�k�d�•�e�v�d�b�� �g�Z��

�f�h�f�_�g�l�� �\�k�l�m�i�m�� �g�Z�� �g�Z�\�q�Z�g�g�y�� �m�� �f�Z�]�•�k�l�j�Z�l�m�j�•�� �f�Z�c�[�m�l�g�•�� �1�L-�n�Z�o�•�\�p�•�� �i�h�\�b�g�g�•��

�\�h�e�h�^�•�l�b�� �Z�g�]�e�•�c�k�v�d�h�x�� �f�h�\�h�x�� �y�d�� �•�g�h�a�_�f�g�h�x�� �g�Z�� �i�j�h�k�m�g�m�l�h�f�m�� �j�•�\�g�•�� ���<������ 

�<�•�^�l�Z�d���� �i�j�h�k�m�g�m�l�b�c�� �j�•�\�_�g�v�� �k�n�h�j�f�h�\�Z�g�h�k�l�•�� �Z�g�]�e�h�f�h�\�g�h�€�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�€ 

�d�h�f�i�_�l�_�g�l�g�h�k�l�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���k�e�m�]�m�}���[�Z�a�h�\�h�x���h�k�g�h�\�h�x���•���\�•�^�i�j�Z�\�g�h�x��

�l�h�q�d�h�x�� �^�e�y�� �n�h�j�f�m�\�Z�g�g�y�� �•�� �i�h�^�Z�e�v�r�h�]�h�� �j�h�a�\�b�l�d�m�� �m�� �p�b�o�� �n�Z�o�•�\�p�•�\�� �Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•�� 

�H�[�‰�j�m�g�l�m�\�Z�\�r�b�� �•�� �j�h�a�j�h�[�b�\�r�b�� �f�_�l�h�^�b�d�m���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �i�_�j�_�o�h�^�b�f�h�� �^�h�� �i�_�j�_�\�•�j�d�b�� �_�n�_�d�l�b�\�g�h�k�l�•��

�p�•�}�€���f�_�l�h�^�b�d�b�����P�v�h�f�m���i�j�h�p�_�k�m���i�j�b�k�\�y�q�_�g�h���g�Z�k�l�m�i�g�b�c���j�h�a�^�•�e���^�b�k�_�j�l�Z�p�•�€�� 

 

�<�b�k�g�h�\�d�b���^�h���j�h�a�^�•�e�m���� 

 

�H�^�g�•�}�x �•�a�� �[�Z�a�h�\�b�o�� �i�•�^�k�l�Z�\ �_�n�_�d�l�b�\�g�h�]�h�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\ �}�� �\�b�j�•�r�_�g�g�y�� �i�j�h�[�e�_�f�b�� �\�•�^�[�h�j�m��

�g�Z�\�q�Z�e�v�g�h�]�h���f�Z�l�_�j�•�Z�e�m�����y�d�b�c���\�b�d�h�g�m�}���j�h�e�v���h�k�g�h�\�g�h�]�h���a�Z�k�h�[�m���g�Z�\�q�Z�g�g�y. 

�I�j�h�p�_�k�� �\�•�^�[�h�j�m�� �g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�� �k�i�j�y�f�h�\�Z�g�b�c�� �g�Z�� �a�Z�k�\�h�}�g�g�y��

�k�l�m�^�_�g�l�Z�f�b�� �e�_�d�k�b�q�g�b�o�� �a�g�Z�g�v���� �e�_�d�k�b�q�g�b�o�� �g�Z�\�b�q�h�d���� �a�g�Z�g�v�� �i�b�k�v�f�Z���� �g�Z�\�b�q�h�d�� �l�Z��
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�m�f�•�g�v�� �i�b�k�v�f�Z�����M �i�j�h�p�_�k�•�� �\�•�^�[�h�j�m�� �g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�� �l�Z�� �j�h�a�j�h�[�d�b��

�\�•�^�i�h�\�•�^�g�h�€�� �k�b�k�l�_�f�b�� �\�i�j�Z�\ �\�j�Z�o�h�\�m�x�l�v�k�y�� �g�Z�\�q�Z�e�v�g�•�� �i�h�l�j�_�[�b �k�l�m�^�_�g�l�•�\����

�^�h�f�•�g�m�\�Z�e�v�g�• �k�b�l�m�Z�p�•�€ �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �f�Z�c�[�m�l�g�•�o�� �1�L-

�n�Z�o�•�\�p�•�\. 

�J�h�a�]�e�y�^�Z�}�f�h�� �q�h�l�b�j�b�� �h�k�g�h�\�g�•�� �n�m�g�d�p�•�€�� �g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m����

�j�h�a�\�b�\�Z�x�q�m���� �f�h�^�_�e�v�g�m���� �k�l�b�f�m�e�x�\�Z�e�v�g�m���� �^�h�\�•�^�d�h�\�m���� �<�� �g�Z�r�h�f�m�� �^�h�k�e�•�^�`�_�g�•��

�j�_�l�_�e�v�g�h�� �\�•�^�•�[�j�Z�g�b�c�� �g�Z�\�q�Z�e�v�g�b�c�� �f�Z�l�_�j�•�Z�e�� �a�Z�[�_�a�i�_�q�m�}�� �k�l�m�^�_�g�l�•�\�� �f�h�\�g�b�f�b�� �•��

�f�h�\�e�_�g�g�}�\�b�f�b�� �a�j�Z�a�d�Z�f�b���� �y�d�•�� �j�h�a�\�b�\�Z�x�l�v���k�i�j�b�c�g�y�l�l�y�� �•�� �j�h�a�m�f�•�g�g�y�� �•�g�h�a�_�f�g�h�€��

�f�h�\�b. �<�b�d�h�j�b�k�l�Z�g�g�y�� �j�_�i�j�_�a�_�g�l�Z�l�b�\�g�b�o�� �a�j�Z�a�d�•�\�� �l�_�d�k�l�•�\�� �j�•�a�g�b�o�� �`�Z�g�j�•�\ 

�•�e�x�k�l�j�m�x�l�v���h�k�h�[�e�b�\�h�k�l�•���\�`�b�\�Z�g�g�y���e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v�����f�h�\�e�_�g�g�}�\�b�o���f�h�^�_�e�_�c��

�•�� �]�j�Z�f�Z�l�b�q�g�b�o �k�l�j�m�d�l�m�j�� �\�� �k�b�l�m�Z�p�•�y�o�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\. �<�b�d�h�j�b�k�l�Z�g�g�y�� �g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�� �a�Z�[�_�a�i�_�q�m�} 

�n�h�j�f�m�\�Z�g�g�y���[�Z�a�b���e�_�d�k�b�q�g�b�o���a�g�Z�g�v���•���a�g�Z�g�v���i�b�k�v�f�Z�� 

�L�_�d�k�l�b�� �j�•�a�g�b�o�� �`�Z�g�j�•�\���� �s�h�� �^�h�f�•�g�m�x�l�v�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �1�L-�n�Z�o�•�\�p�•�\�� ���i�j�b�\�Z�l�g�•�� �l�Z�� �^�•�e�h�\�•�� �_�e�_�d�l�j�h�g�g�•�� �e�b�k�l�b����

�q�Z�l�b���� �n�h�j�m�f�b���� �^�h�i�b�k�b�� �g�Z�� �_�e�_�d�l�j�h�g�g�b�o�� �^�h�r�d�Z�o�� �h�]�h�e�h�r�_�g�v���� �f�_�f�h���� �a�\�•�l�b�� �l�Z��

�e�_�d�k�b�q�g�•�� �h�^�b�g�b�p�•�� �\�b�k�l�m�i�Z�x�l�v�� �h�^�b�g�b�p�y�f�b�� �\�•�^�[�h�j�m���g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m. 

�<�•�^�[�•�j �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v�� �a�^�•�c�k�g�x�\�Z�\�k�y���m�� �l�_�f�Z�l�b�q�g�b�o�� �i�h�e�y�o�� �a�� �m�j�Z�o�m�\�Z�g�g�y�f��

�i�j�h�n�_�k�•�c�g�b�o�� �i�h�l�j�_�[���f�Z�c�[�m�l�g�•�o�� �n�Z�o�•�\�p�•�\, �y�d�• �\�b�\�q�Z�x�l�v �•�g�h�a�_�f�g�m�� �f�h�\�m �g�Z��

�h�k�g�h�\�• �m�k�g�b�o���l�Z �i�b�k�_�f�g�b�o���•�g�r�h�f�h�\�g�b�o���Z�\�l�_�g�l�b�q�g�b�o���l�_�d�k�l�•�\�����<�•�^�[�•�j���i�b�k�_�f�g�b�o��

�l�_�d�k�l�•�\�� �\�•�^�[�m�\�Z�\�k�y�� �i�h�f�•�`�� �Z�g�]�e�h�f�h�\�g�b�o���Z�\�l�_�g�l�b�q�g�b�o���l�_�d�k�l�•�\���� �y�d�•�� �^�h�f�•�g�m�x�l�v�� �m��

�i�b�k�_�f�g�h�f�m���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���1�L-�n�Z�o�•�\�p�•�\ 

�<�b�f�h�]�b�� �g�Z�\�q�Z�e�v�g�b�o�� �•�� �j�h�[�h�q�b�o�� �i�j�h�]�j�Z�f�� �Z�g�]�e�•�c�k�v�d�h�€�� �f�h�\�b�� �a�Z��

�i�j�h�n�_�k�•�c�g�b�f�� �k�i�j�y�f�m�\�Z�g�g�y�f�� �\�� �m�f�h�\�Z�o�� �f�Z�]�•�k�l�j�Z�l�m�j�b���i�_�j�_�^�[�Z�q�Z�x�l�v���m�d�e�Z�^�Z�g�g�y��

�e�_�d�k�b�q�g�h�]�h�� �k�e�h�\�g�b�d�Z-�f�•�g�•�f�m�f�m�� �K�e�h�\�g�b�d-�f�•�g�•�f�m�f�� �\�d�e�x�q�Z�}���Z�d�l�b�\�g�b�c�� �•��

�i�Z�k�b�\�g�b�c���e�_�d�k�b�q�g�b�c�� �f�•�g�•�f�m�f�����>�h�� �Z�d�l�b�\�g�h�]�h�� �e�_�d�k�b�q�g�h�]�h�� �f�•�g�•�f�m�f�m�� �\�•�^�g�h�k�y�l�v��

�e�_�d�k�b�q�g�•�� �h�^�b�g�b�p�•���� �y�d�•�� �\�`�b�\�Z�x�l�v�� �k�l�m�^�_�g�l�b�� �m�� �i�j�h�p�_�k�•�� �i�j�h�^�m�d�m�\�Z�g�g�y�� �\�e�Z�k�g�b�o��

�\�b�k�e�h�\�e�x�\�Z�g�v �\�� �m�k�g�•�c�� �•�� �i�b�k�v�f�h�\�•�c�� �n�h�j�f�•�� �l�Z�� �y�d�•�� �\�h�g�b�� �j�h�a�i�•�a�g�Z�x�l�v�� �m�� �i�j�h�p�_�k�• 

�Z�m�^�•�x�\�Z�g�g�y���• �q�b�l�Z�g�g�y. �>�h���i�Z�k�b�\�g�h�]�h���e�_�d�k�b�q�g�h�]�h �f�•�g�•�f�m�f�m���\�•�^�g�h�k�y�l�v���e�_�d�k�b�q�g�•��



148 
 
�h�^�b�g�b�p�•�����y�d�•���k�l�m�^�_�g�l�b���j�h�a�m�f�•�x�l�v���i�•�^���q�Z�k���k�i�j�b�c�f�Z�g�g�y���^�m�f�h�d���•�g�r�b�o���\���m�k�g�•�c�����m��

�i�j�h�p�_�k�•���Z�m�^�•�x�\�Z�g�g�y�����q�b �i�b�k�v�f�h�\�•�c�� ���m�� �i�j�h�p�_�k�•���q�b�l�Z�g�g�y�� �n�h�j�f�•. �:�d�l�b�\�g�b�c��

�e�_�d�k�b�q�g�b�c�� �f�•�g�•�f�m�f�� �^�e�y�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���f�Z�} �h�o�h�i�e�x�\�Z�l�b���h�k�g�h�\�g�•��

�l�_�j�f�•�g�b�� �€�o�� �n�Z�o�h�\�h�€�� �l�_�j�f�•�g�h�k�b�k�l�_�f�b���� �a�h�d�j�_�f�Z�� �\�m�a�v�d�h�k�i�_�p�•�Z�e�•�a�h�\�Z�g�m�� �e�_�d�k�b�d�m��

�^�e�y�� �\�b�d�h�g�Z�g�g�y�� �\�i�j�Z�\�� �•�� �a�Z�\�^�Z�g�v���� �k�i�j�y�f�h�\�Z�g�b�o�� �g�Z�� �i�h�^�Z�e�v�r�_�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�_���i�b�k�_�f�g�_�� �k�i�•�e�d�m�\�Z�g�g�y���m�� �\�b�a�g�Z�q�_�g�b�o�� �^�h�f�•�g�m�\�Z�e�v�g�b�o�� �k�b�l�m�Z�p�•�€��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\�����A�Z�k�\�h�}�g�b�c��

�j�_�Z�e�v�g�b�c���Z�d�l�b�\�g�b�c���k�e�h�\�g�b�d�h�\�b�c�� �a�Z�i�Z�k���k�e�m�]�m�}�� �h�k�g�h�\�h�x�� �^�e�y�� �n�h�j�f�m�\�Z�g�g�y��

�i�h�l�_�g�p�•�c�g�h�]�h���k�e�h�\�g�b�d�h�\�h�]�h���a�Z�i�Z�k�m �f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\. 

�I�j�h�p�_�k���\�•�^�[�h�j�m�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v�� �c�� �m�d�e�Z�^�Z�g�g�y�� �k�e�h�\�g�b�d�Z-�f�•�g�•�f�m�f�m 

�a�^�•�c�k�g�x�\�Z�\�k�y�� �\�•�^�i�h�\�•�^�g�h�� �^�h�� �g�Z�k�l�m�i�g�b�o�� �d�j�b�l�_�j�•�€�\�����k�_�f�Z�g�l�b�q�g�Z�� �p�•�g�g�•�k�l�v�� �y�d��

�a�^�Z�l�g�•�k�l�v���\�b�j�Z�`�_�g�g�y���\�Z�`�e�b�\�b�o���^�e�y���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���1�L-

�n�Z�o�•�\�p�•�\�� �i�h�g�y�l�v���� �k�l�b�e�•�k�l�b�q�g�Z�� �\�•�^�i�h�\�•�^�g�•�k�l�v�� �\�b�a�g�Z�q�_�g�b�f���^�h�f�•�g�m�\�Z�e�v�g�b�f��

�`�Z�g�j�Z�f�� �i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\�� 

�k�i�h�e�m�q�m�\�Z�g�•�k�l�v�� �y�d�� �a�^�Z�l�g�•�k�l�v�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v�� �i�h�}�^�g�m�\�Z�l�b�k�y�� �a�� �•�g�r�b�f�b��

�e�_�d�k�b�q�g�b�f�b�� �h�^�b�g�b�p�y�f�b�� �m�� �a�j�Z�a�d�Z�o�� �i�b�k�_�f�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\�� �q�Z�k�l�h�l�g�•�k�l�v�� �\�`�b�\�Z�g�h�k�l�•�� �m�� �a�j�Z�a�d�Z�o�� �i�b�k�_�f�g�h�]�h��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\�����I�j�h�p�_�k�� �\�•�^�[�h�j�m�� �l�_�d�k�l�•�\��

�[�Z�a�m�\�Z�\�k�y�� �g�Z�� �d�j�b�l�_�j�•�y�o�����Z�\�l�_�g�l�b�q�g�h�k�l�•���� �k�l�j�m�d�l�m�j�g�h�€�� �l�Z�� �k�l�b�e�•�k�l�b�q�g�h�€��

�_�l�Z�e�h�g�g�h�k�l�•���� �\�•�^�i�h�\�•�^�g�h�k�l�•�� �^�h�f�•�g�m�\�Z�e�v�g�b�f�� �d�h�f�m�g�•�d�Z�l�b�\�g�b�f�� �k�b�l�m�Z�p�•�y�f��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\���� �\�•�^�i�h�\�•�^�g�h�k�l�•��

�`�Z�g�j�Z�f���i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\����

�Z�\�l�h�j�b�l�_�l�g�h�k�l�•���^�`�_�j�_�e���\�•�^�[�h�j�m���� 

�A�\�Z�`�Z�x�q�b�� �g�Z�� �Z�g�Z�e�•�a���k�m�l�g�h�k�l�•�� �•�� �k�l�j�m�d�l�m�j�b�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �f�_�l�b�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �i�•�^�o�h�^�•�\�� �•�� �i�j�b�g�p�b�i�•�\���� �h�[�‰�j�m�g�l�h�\�Z�g�h�� �_�l�Z�i�b�� �•��

�j�h�a�j�h�[�e�_�g�h�� �i�•�^�k�b�k�l�_�f�m�� �\�i�j�Z�\�� �^�e�y�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��
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�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\��  

�<�b�a�g�Z�q�_�g�h�� �l�j�b�� �h�k�g�h�\�g�b�o�� �_�l�Z�i�b�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•���\���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o��

�1�L-�n�Z�o�•�\�p�•�\:  

�������j�_�p�_�i�l�b�\�g�b�c���� 

2) �j�_�p�_�i�l�b�\�g�h-�j�_�i�j�h�^�m�d�l�b�\�g�b�c;  

�������i�j�h�^�m�d�l�b�\�g�b�c���� 

�G�Z�� �j�_�p�_�i�l�b�\�g�h�f�m�� �_�l�Z�i�•�� �j�_�Z�e�•�a�m�}�l�v�k�y�� �i�_�j�r�_�� �a�Z�\�^�Z�g�g�y�� �i�j�h�p�_�k�m��

�n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �Z�� �k�Z�f�_��

�h�a�g�Z�c�h�f�e�_�g�g�y�� �k�l�m�^�_�g�l�•�\�� �a���i�b�k�_�f�g�h�x�� �n�h�j�f�h�x�� �k�e�h�\�Z���� �k�_�f�Z�g�l�b�d�h�x�� �k�e�•�\����

�h�k�h�[�e�b�\�h�k�l�y�f�b�� �\�`�b�\�Z�g�g�y�� �Z�g�l�h�g�•�f�•�\���� �k�b�g�h�g�•�f�•�\���� �h�f�h�g�•�f�•�\���� �i�Z�j�h�g�•�f�•�\����

�k�l�b�e�•�k�l�b�q�g�h�x�� �•�� �k�h�p�•�h�d�m�e�v�l�m�j�g�h�x�� �a�Z�[�Z�j�\�e�_�g�•�k�l�x���� �k�b�g�l�Z�d�k�b�q�g�h�x�� �•�� �e�_�d�k�b�q�g�h�x��

�k�i�h�e�m�q�m�\�Z�g�•�k�l�x�����i�j�Z�\�b�e�Z�f�b�� �k�e�h�\�h�l�\�h�j�m���� �l�b�i�Z�f�b�� �k�e�h�\�g�b�d�•�\���� �k�l�j�m�d�l�m�j�h�x�� �k�e�•�\����

�l�_�d�k�l�Z�f�b-�a�j�Z�a�d�Z�f�b�� �j�•�a�g�b�o�� �`�Z�g�j�•�\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �G�Z���j�_�p�_�i�l�b�\�g�h-�j�_�i�j�h�^�m�d�l�b�\�g�h�f�m�� �j�•�\�g�•��

�\�•�^�[�m�\�Z�}�l�v�k�y���n�h�j�f�m�\�Z�g�g�y�� �m�� �k�l�m�^�_�g�l�•�\�� �j�_�p�_�i�l�b�\�g�b�o�� �l�Z���j�_�i�j�h�^�m�d�l�b�\�g�b�o��

�e�_�d�k�b�q�g�b�o�� �g�Z�\�b�q�h�d���� �k�l�\�h�j�_�g�g�y�� �k�l�m�^�_�g�l�Z�f�b�� �\�e�Z�k�g�h�€�� �k�b�k�l�_�f�b�� �e�_�d�k�b�q�g�b�o�� �a�g�Z�g�v��

�c�� �m�k�\�•�^�h�f�e�_�g�g�y�� �i�j�h�p�_�k�m�� �n�h�j�f�m�\�Z�g�g�y�� �k�\�h�}�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•����

�n�h�j�f�m�\�Z�g�g�y�� �g�Z�\�b�q�h�d�� �k�\�•�^�h�f�h�]�h�� �j�_�}�k�l�j�m�\�Z�g�g�y���� �j�h�a�i�•�a�g�Z�\�Z�g�g�y�� �•�� �\�`�b�\�Z�g�g�y��

�e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v���� �j�h�a�m�f�•�g�g�y�� �h�k�h�[�e�b�\�h�k�l�_�c�� �€�o�� �n�m�g�d�p�•�h�g�m�\�Z�g�g�y���� �Z�g�Z�e�•�a��

�e�_�d�k�b�q�g�h�€�� �k�l�h�j�h�g�b�� �\�e�Z�k�g�h�]�h���f�h�\�e�_�g�g�y���� �s�h�� �\�b�g�b�d�Z�}�� �g�Z�� �h�k�g�h�\�•�� �h�[�j�Z�a�g�h-

�q�m�l�l�}�\�h�]�h���m�y�\�e�_�g�g�y���i�j�h���i�j�_�^�f�_�l�����^�•�x�����k�l�Z�g�����i�h�g�y�l�l�y�����k�b�l�m�Z�p�•�x���i�h�\�k�y�d�^�_�g�g�h�]�h��

�q�b�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y���� �n�h�j�f�m�\�Z�g�g�y�� �m�� �k�l�m�^�_�g�l�•�\�� �a�g�Z�g�v��

�i�j�Z�\�b�e���h�j�n�h�]�j�Z�n�•�€���•���k�b�g�l�Z�d�k�b�k�m�����]�j�Z�f�Z�l�b�q�g�b�o���k�l�j�m�d�l�m�j�����a�Z�k�h�[�•�\���f�h�\�e�_�g�g�}�\�h�]�h��

�a�\�¶�y�a�d�m���� �k�l�b�e�•�k�l�b�q�g�b�o�� �h�k�h�[�e�b�\�h�k�l�_�c�� �l�_�d�k�l�•�\�� �j�•�a�g�b�o�� �`�Z�g�j�•�\ �•�� �l�b�i�•�\����

�k�h�p�•�h�d�m�e�v�l�m�j�g�b�o�� �h�k�h�[�e�b�\�h�k�l�_�c�� �i�j�h�n�_�k�•�c�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �a�g�Z�g�v��

�k�l�Z�g�^�Z�j�l�•�\�� �g�Z�i�b�k�Z�g�g�y�� �l�_�d�k�l�•�\�� �j�•�a�g�b�o�� �`�Z�g�j�•�\�� �•�� �l�b�i�•�\���� �i�j�b�l�Z�f�Z�g�g�b�o��
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�i�j�h�n�_�k�•�c�g�h�f�m�� �^�b�k�d�m�j�k�m�� �1�L-�n�Z�o�•�\�p�•�\���� �i�e�Z�g�m�\�Z�g�g�y���� �h�j�]�Z�g�•�a�Z�p�•�€�� �l�Z�� �g�Z�i�b�k�Z�g�g�y��

�\�e�Z�k�g�b�o���\�b�k�e�h�\�e�x�\�Z�g�v�����\�b�d�h�j�b�k�l�Z�g�g�y���d�h�f�i�_�g�k�Z�l�h�j�g�b�o���k�l�j�Z�l�_�]�•�c�����n�h�j�f�m�\�Z�g�g�y��

�]�j�Z�n�•�q�g�b�o���� �h�j�n�h�]�j�Z�n�•�q�g�b�o���� �]�j�Z�f�Z�l�b�q�g�b�o�� �g�Z�\�b�q�h�d�� �i�b�k�v�f�Z���� �g�Z�\�b�q�h�d�� �\�`�b�\�Z�g�g�y��

�a�Z�k�h�[�•�\�� �f�•�`�n�j�Z�a�h�\�h�]�h�� �a�\�¶�y�a�d�m���� �G�Z�� �i�j�h�^�m�d�l�b�\�g�h�f�m�� �_�l�Z�i�•�� �\�•�^�[�m�\�Z�}�l�v�k�y��

�n�h�j�f�m�\�Z�g�g�y�� �•�� �j�h�a�\�b�l�h�d�� �\�f�•�g�v�� �m�� �i�b�k�v�f�•���� �\�f�•�g�v�� �a�Z�[�_�a�i�_�q�_�g�g�y�� �\�•�^�i�h�\�•�^�g�h�k�l�•��

�k�l�b�e�x�� �•�� �`�Z�g�j�m���� �\�f�•�g�v�� �a�Z�[�_�a�i�_�q�_�g�g�y�� �d�h�f�i�h�a�b�p�•�c�g�h�€�� �i�j�Z�\�b�e�v�g�h�k�l�•�� �k�l�j�m�d�l�m�j�b��

�l�_�d�k�l�m�����j�h�a�\�b�l�h�d���d�h�f�i�_�g�k�Z�l�h�j�g�b�o���\�f�•�g�v�� 

�J�h�a�j�h�[�e�_�g�Z�� �i�•�^�k�b�k�l�_�f�Z�� �\�i�j�Z�\�� �^�e�y�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���\�•�^�i�h�\�•�^�Z�}�� �\�b�a�g�Z�q�_�g�b�f�� �_�l�Z�i�Z�f�� �n�h�j�f�m�\�Z�g�g�y��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �•�� �\�d�e�x�q�Z�}�� �� �r�•�k�l�v�� �]�j�m�i�� �\�i�j�Z�\����

(�]�j�m�i�Z �\�i�j�Z�\�� �^�e�y �h�a�g�Z�c�h�f�e�_�g�g�y�� �a�� �e�_�d�k�b�q�g�b�f�� �f�Z�l�_�j�•�Z�e�h�f�����]�j�m�i�Z �\�i�j�Z�\�� �^�e�y 

�h�a�g�Z�c�h�f�e�_�g�g�y���a���k�l�j�m�d�l�m�j�h�x���•���k�l�b�e�•�k�l�b�q�g�b�f�b���h�k�h�[�e�b�\�h�k�l�y�f�b���l�_�d�k�l�•�\���h�k�g�h�\�g�b�o��

�`�Z�g�j�•�\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\�����]�j�m�i�Z 

�\�i�j�Z�\�� �^�e�y �a�Z�k�\�h�}�g�g�y�� �e�_�d�k�b�q�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�� �c�� �n�h�j�f�m�\�Z�g�g�y�� �e�_�d�k�b�q�g�h�€��

�m�k�\�•�^�h�f�e�_�g�h�k�l�•�����]�j�m�i�Z �\�i�j�Z�\�� �^�e�y �n�h�j�f�m�\�Z�g�g�y�� �g�Z�\�b�q�h�d�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y �1�L-�k�n�_�j�•�����]�j�m�i�Z �\�i�j�Z�\�� �^�e�y �j�h�a�\�b�l�h�d��

�e�_�d�k�b�q�g�b�o�� �g�Z�\�b�q�h�d�� �d�h�j�_�d�l�g�h�]�h�� �\�`�b�\�Z�g�g�y�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v�� �m�� �l�_�d�k�l�Z�o��

�j�•�a�g�b�o�� �`�Z�g�j�•�\�� �l�Z�� �j�h�a�\�b�l�h�d�� �e�_�d�k�b�q�g�h�€�� �m�k�\�•�^�h�f�e�_�g�h�k�l�•�����]�j�m�i�Z �\�i�j�Z�\�� �^�e�y 

�j�h�a�\�b�l�h�d�� �m�f�•�g�v�� �i�j�h�^�m�d�m�\�Z�g�g�y�� �k�l�m�^�_�g�l�Z�f�b�� �\�e�Z�k�g�b�o�� �l�_�d�k�l�•�\�� �i�_�\�g�h�]�h�� �`�Z�g�j�m��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\������ �m�� �y�d�b�o��

�i�j�_�\�Z�e�x�x�l�v�� �g�Z�k�l�m�i�g�•�� �l�b�i�b�� �\�i�j�Z�\�� �j�_�p�_�i�l�b�\�g�•���� �j�_�i�j�h�^�m�d�l�b�\�g�•�� �m�f�h�\�g�h-

�d�h�f�m�g�•�d�Z�l�b�\�g�•���� �i�j�h�^�m�d�l�b�\�g�•�� �m�f�h�\�g�h-�d�h�f�m�g�•�d�Z�l�b�\�g�•���� �i�j�h�^�m�d�l�b�\�g�•��

�d�h�f�m�g�•�d�Z�l�b�\�g�•���� 

�A�� �f�_�l�h�x�� �_�n�_�d�l�b�\�g�h�]�h�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-

�n�Z�o�•�\�p�•�\�� �m�� �l�b�i�h�\�b�o�� �d�h�f�m�g�•�d�Z�l�b�\�g�b�o�� �k�b�l�m�Z�p�•�y�o���� �s�h�� �i�h�\�l�h�j�x�x�l�v�k�y�� �m��

�i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•�����g�_�h�[�o�•�^�g�h���Z�d�p�_�g�l�m�\�Z�l�b���g�Z��
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�g�Z�y�\�g�h�k�l�•�� �k�l�Z�g�^�Z�j�l�b�a�h�\�Z�g�b�o�� �a�\�h�j�h�l�•�\�� �f�h�\�e�_�g�g�y�� ���f�h�\�e�_�g�g�}�\�b�o�� �r�l�Z�f�i�•�\����

�k�l�•�c�d�b�o���f�h�\�e�_�g�g�}�\�b�o���n�h�j�f�m�e�����c���r�b�j�h�d�h���\�•�^�h�[�j�Z�`�Z�l�b���€�o���m���d�h�f�i�e�_�d�k�Z�o���\�i�j�Z�\����

�H�i�h�j�g�•�� �n�j�Z�a�b �g�_�� �e�b�r�_�� �^�h�i�h�\�g�x�x�l�v�� �h�k�g�h�\�g�•�� �d�h�f�i�h�g�_�g�l�b�� �d�h�f�i�h�a�b�p�•�c�g�h-

�k�l�j�m�d�l�m�j�g�h�€�� �h�j�]�Z�g�•�a�Z�p�•�€�� �l�_�d�k�l�•�\���� �Z�� �l�Z�d�h�`�� �i�h�e�_�]�r�m�x�l�v�� �k�i�j�b�c�g�y�l�l�y�� �l�_�d�k�l�m��

�Z�^�j�_�k�Z�l�h�f�� ���i�h�\�•�^�h�f�e�_�g�g�y�� �i�j�h�� �i�j�h�]�j�Z�f�g�b�c�� �i�j�h�^�m�d�l���� �i�j�h�i�h�a�b�p�•�y��

�k�i�•�\�j�h�[�•�l�g�b�p�l�\�Z���� �•�g�n�h�j�f�m�\�Z�g�g�y�� �d�e�•�}�g�l�Z�� �i�j�h�� �g�_�\�^�Z�q�m����We are delighted to 

inform you that ....; We regret to inform you that ...; We must apologize for (not) 

.../ We deeply regret ...; �k�i�h�g�m�d�Z�g�g�y���^�h���i�h�^�Z�e�v�r�h�€���d�h�f�m�g�•�d�Z�p�•�€: If you have any 

further questions, please contact me. We look forward to meeting / seeing you next 

week). 

�H�k�d�•�e�v�d�b�� �h�^�g�•�}�x�� �a�� �\�e�Z�k�l�b�\�h�k�l�_�c�� �l�_�d�k�l�m�� �}�� �c�h�]�h�� �a�\�¶�y�a�g�•�k�l�v���� �y�d�Z��

�a�m�f�h�\�e�x�}�l�v�k�y�� �g�Z�y�\�g�•�k�l�x�� �\�� �g�v�h�f�m�� �k�i�_�p�•�Z�e�v�g�b�o�� �a�Z�k�h�[�•�\�� �a�\�¶�y�a�d�m�� �f�•�`�� �^�m�f�d�Z�f�b��

�\�k�_�j�_�^�b�g�•�� �j�_�q�_�g�g�y���� �n�j�Z�a�Z�f�b���� �f�•�`�� �j�_�q�_�g�g�y�f�b���� �Z�[�a�Z�p�Z�f�b���� �g�_�h�[�o�•�^�g�h�� �a�\�_�j�g�m�l�b��

�h�k�h�[�e�b�\�m�� �m�\�Z�]�m�� �g�Z�� �n�h�j�f�m�\�Z�g�g�y�� �m�� �k�l�m�^�_�g�l�•�\�� �g�Z�\�b�q�h�d�� �\�`�b�\�Z�g�g�y�� �d�h�g�g�_�d�l�h�j�•�\�� �a��

�\�b�k�h�d�h�x�� �q�Z�k�l�h�l�g�•�k�l�x�� �\�`�b�\�Z�g�h�k�l�•�� ��and, but, besides, although, consequently, 

therefore etc.). 

�D�h�f�i�h�g�_�g�l�Z�f�b���e�•�g�]�\�h�^�b�^�Z�d�l�b�q�g�h�€�� �f�h�^�_�e�•�� �}�� �p�•�e�v�h�\�h-�f�_�l�h�^�h�e�h�]�•�q�g�b�c����

�h�j�]�Z�g�•�a�Z�p�•�c�g�h-�a�f�•�k�l�h�\�b�c�� �•�� �j�_�a�m�e�v�l�Z�l�b�\�g�b�c���� �F�_�l�h�x�� �e�•�g�]�\�h�^�b�^�Z�d�l�b�q�g�h�€�� �f�h�^�_�e�•��

�}�� �n�h�j�f�m�\�Z�g�g�y�� �m�� �k�l�m�^�_�g�l�•�\���k�b�k�l�_�f�b�� �d�h�f�i�h�g�_�g�l�•�\�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� ���a�g�Z�g�v����

�m�f�•�g�v�� �•�� �g�Z�\�b�q�h�d) �l�Z�� �€�€�� �j�h�a�\�b�l�h�d�� �^�h�� �Z�\�l�h�g�h�f�g�h�]�h�� �j�•�\�g�y�� ���K�������� �P�•�e�v�h�\�h-

�f�_�l�h�^�h�e�h�]�•�q�g�b�c�� �d�h�f�i�h�g�_�g�l�� �f�h�^�_�e�•�� �\�d�e�x�q�Z�}�� �f�_�l�m���� �a�Z�\�^�Z�g�g�y���� �i�•�^�o�h�^�b�� �•��

�i�j�b�g�p�b�i�b���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �c�� �f�Z�}���i�j�y�f�b�c�� �[�_�a�i�h�k�_�j�_�^�g�•�c��

�\�a�Z�}�f�h�a�\�¶�y�a�h�d�� �a�� �j�_�a�m�e�v�l�Z�l�b�\�g�b�f�� �d�h�f�i�h�g�_�g�l�h�f���� �H�j�]�Z�g�•�a�Z�p�•�c�g�h-�a�f�•�k�l�h�\�b�c��

�d�h�f�i�h�g�_�g�l�� �f�h�^�_�e�•���a�Z�[�_�a�i�_�q�m�} �i�h�_�l�Z�i�g�_���•�g�l�_�]�j�h�\�Z�g�_�� �a�Z�k�\�h�}�g�g�y���k�l�m�^�_�g�l�Z�f�b��

�e�_�d�k�b�q�g�b�o�� �a�g�Z�g�v�� �•�� �a�g�Z�g�v�� �i�b�k�v�f�Z�� �m�� �i�j�h�p�_�k�•�� �a�Z�g�m�j�_�g�g�y�� �m�� �k�b�l�m�Z�p�•�€�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y�� �c�� �h�\�h�e�h�^�•�g�g�y�� �\�b�a�g�Z�q�_�g�b�f�b�� �`�Z�g�j�Z�f�b��

�i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�v�f�Z���1�L-�n�Z�o�•�\�p�•�\���� 
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�H�k�g�h�\�g�b�f�b�� �l�_�o�g�•�q�g�b�f�b�� �c�� �•�g�n�h�j�f�Z�p�•�c�g�h-�d�h�f�m�g�•�d�Z�p�•�c�g�b�f�b�� �a�Z�k�h�[�Z�f�b��

�j�_�Z�e�•�a�Z�p�•�€���Z�g�]�e�h�f�h�\�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y��

�1�L-�n�Z�o�•�\�p�•�\�� �g�Z�� �k�v�h�]�h�^�g�•�r�g�•�c�� �^�_�g�v���}�� �d�h�f�i�¶�x�l�_�j�b�� �l�Z�� �k�m�q�Z�k�g�•�� �•�g�n�h�j�f�Z�p�•�c�g�h-

�d�h�f�m�g�•�d�Z�p�•�c�g�•�� �l�_�o�g�h�e�h�]�•�€���� �h�g�e�Z�c�g-�q�Z�l�b���� �n�h�j�m�f�b���� �_�e�_�d�l�j�h�g�g�_�� �e�b�k�l�m�\�Z�g�g�y����

�k�Z�c�l�b���� �[�e�h�]�b���� �k�h�p�•�Z�e�v�g�•�� �f�_�j�_�`�•���� �<�b�d�h�j�b�k�l�Z�g�g�y�� �p�b�o�� �l�_�o�g�•�q�g�b�o�� �a�Z�k�h�[�•�\�� �l�Z��

�•�g�n�h�j�f�Z�p�•�c�g�h-�d�h�f�m�g�•�d�Z�p�•�c�g�b�o�� �l�_�o�g�h�e�h�]�•�c�� �^�h�a�\�h�e�b�l�v�� �j�_�Z�e�•�a�m�\�Z�l�b�� �m��

�g�Z�\�q�Z�e�v�g�h�f�m�� �i�j�h�p�_�k�•�� �i�j�b�g�p�b�i���a�Z�g�m�j�_�g�g�y�� �m�� �d�h�f�m�g�•�d�Z�l�b�\�g�•�� �k�b�l�m�Z�p�•�€��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y���� �<�•�^�[�m�\�Z�}�l�v�k�y�� �a�Z�g�m�j�_�g�g�y��

�k�l�m�^�_�g�l�•�\�� �m�� �d�h�f�m�g�•�d�Z�l�b�\�g�•�� �k�b�l�m�Z�p�•�€�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y�� �a�Z�� �^�h�i�h�f�h�]�h�x�� �f�_�l�h�^�•�\�� �\�b�j�•�r�_�g�g�y�� �i�j�h�[�e�_�f���� �^�h�� �y�d�b�o�� �g�Z�e�_�`�Z�l�v: 

�Z�g�Z�e�h�]�•�y���� �©�f�h�a�d�h�\�b�c�� �r�l�m�j�f�ª���� �©�j�h�a�i�h�^�•�e�� �•�� �i�_�j�_�f�h�]�Z�ª���� �l�_�k�l�m�\�Z�g�g�y�� �]�•�i�h�l�_�a����

�Z�g�Z�e�•�a�� �a�Z�k�h�[�•�\���� �^�h�\�_�^�_�g�g�y���� �Z�g�Z�e�•�a�� �i�j�b�q�b�g�b�� �i�j�h�[�e�_�f�b���� �©�k�i�j�h�[�Z�� �•�� �g�_�\�^�Z�q�Z�ª����

�?�n�_�d�l�b�\�g�_�� �\�b�d�h�j�b�k�l�Z�g�g�y�� �f�_�l�h�^�•�\�� �\�b�j�•�r�_�g�g�y�� �i�j�h�[�e�_�f�� �\�b�f�Z�]�Z�}�� �a�Z�k�l�h�k�m�\�Z�g�g�y��

�g�Z�\�b�q�h�d���f�_�g�_�^�`�f�_�g�l�m���q�Z�k�m���l�Z���m�k�m�g�_�g�g�y���\�•�^�\�h�e�•�d�Z�x�q�b�o���q�b�g�g�b�d�•�\ (�i�•��̂j�h�a������������. 

�<�b�d�h�j�b�k�l�Z�g�g�y�� �Z�e�]�h�j�b�l�f�m�� �d�h�e�_�d�l�b�\�g�h�€�� �i�•�^�]�h�l�h�\�d�b�� �i�b�k�_�f�g�h�]�h�� �i�j�h�^�m�d�l�m��

�i�_�j�_�^�[�Z�q�Z�}���d�h�e�_�d�l�b�\�g�_ �g�Z�i�b�k�Z�g�g�y�� �k�l�m�^�_�g�l�Z�f�b�� �q�_�j�g�_�l�h�d�� �l�Z�� �•�g�^�b�\�•�^�m�Z�e�v�g�h�]�h��

�g�Z�i�b�k�Z�g�g�y�� �n�•�g�Z�e�v�g�b�o�� �\�Z�j�•�Z�g�l�•�\�� �\�e�Z�k�g�b�o�� �l�_�d�k�l�•�\���� �a�h�d�j�_�f�Z�� �i�h�k�e�•�^�h�\�g�_��

�\�•�^�i�j�Z�p�x�\�Z�g�g�y�� �k�l�m�^�_�g�l�Z�f�b�� �\�•�^�i�h�\�•�^�g�b�o�� �i�j�b�c�h�f�•�\�� �g�Z�� �m�k�•�o�� �h�[�‰�j�m�g�l�h�\�Z�g�b�o��

�\�b�s�_�� �_�l�Z�i�Z�o�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\��

�i�j�h�n�_�k�•�c�g�h �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\. 

�I�•�k�e�y�� �h�a�g�Z�c�h�f�e�_�g�g�y�� �a���_�l�Z�e�h�g�g�b�f�b�� �a�j�Z�a�d�Z�f�b�� �i�_�\�g�h�]�h�� �`�Z�g�j�m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �Z�g�]�e�h�f�h�\�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y���� �k�l�m�^�_�g�l�b�� �m�� �f�Z�e�b�o��

�]�j�m�i�Z�o�� �\�•�^�i�j�Z�p�v�h�\�m�x�l�v���i�e�Z�g�m�\�Z�g�g�y���� �d�h�e�_�d�l�b�\�g�m �h�j�]�Z�g�•�a�Z�p�•�x �•��

�k�l�j�m�d�l�m�j�m�\�Z�g�g�y�� �i�b�k�_�f�g�b�o�� �\�b�k�e�h�\�e�x�\�Z�g�v. �G�Z�� �i�j�h�^�m�d�l�b�\�g�h�f�m�� �_�l�Z�i�•��

�n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �\�•�^�[�m�\�Z�}�l�v�k�y��

�k�l�\�h�j�_�g�g�y�� �k�l�m�^�_�g�l�Z�f�b�� �q�h�j�g�h�\�h�]�h�� �\�Z�j�•�Z�g�l�m�� �l�_�d�k�l�m�� �m�� �f�Z�e�•�c�� �]�j�m�i�•�� �a��

�\�b�d�h�j�b�k�l�Z�g�g�y�f�� �i�j�b�c�h�f�m�� �d�h�e�_�d�l�b�\�g�h�]�h�� �i�b�k�v�f�Z���� �y�d�b�c�� �i�_�j�_�^�[�Z�q�Z�}���� �s�h�� �d�h�`�_�g��

�k�l�m�^�_�g�l���� �i�j�Z�p�x�x�q�b�� �m�� �f�•�d�j�h�]�j�m�i�•���� �\�•�^�i�h�\�•�^�Z�}�� �a�Z�� �g�Z�i�b�k�Z�g�g�y�� �i�_�\�g�h�€�� �q�Z�k�l�b�g�b��
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�l�_�d�k�l�m�� �k�i�•�e�v�g�h�]�h�� �i�b�k�v�f�h�\�h�]�h�� �a�Z�\�^�Z�g�g�y�� �\�� �f�_�`�Z�o�� �d�h�f�m�g�•�d�Z�l�b�\�g�b�o�� �k�b�l�m�Z�p�•�c��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �A�]�h�^�h�f��

�\�•�^�[�m�\�Z�}�l�v�k�y���h�[�f�•�g���•���d�j�b�l�b�q�g�b�c���Z�g�Z�e�•�a���q�h�j�g�h�\�b�o���\�Z�j�•�Z�g�l�•�\ (�k�Z�f�h�h�p�•�g�x�\�Z�g�g�y���c��

�\�a�Z�}�f�h�h�p�•�g�x�\�Z�g�g�y). 

�I �•�^�� �q�Z�k�� �Z�m�^�b�l�h�j�g�h�€�� �j�h�[�h�l�b �g�Z�i�b�k�Z�g�g�y�� �q�_�j�g�_�l�h�d�� �\�•�^�[�m�\�Z�}�l�v�k�y��

�\�b�d�h�j�b�k�l�Z�g�g�y�f�� �f�_�l�h�^�•�\�� �\�b�j�•�r�_�g�g�y�� �i�j�h�[�e�_�f�� �i�•�^�� �d�_�j�•�\�g�b�p�l�\�h�f�� �\�b�d�e�Z�^�Z�q�Z���� �Z��

�i�•�^���q�Z�k���k�Z�f�h�k�l�•�c�g�h�€���i�h�a�Z�Z�m�^�b�l�h�j�g�h�€���j�h�[�h�l�b���p�_�c���i�j�h�p�_�k���\�•�^�[�m�\�Z�}�l�v�k�y���a�Z���j�•�a�g�b�o��

�j�•�\�g�•�\�� �Z�\�l�h�g�h�f�•�€�� �k�l�m�^�_�g�l�•�\ (�q�Z�k�l�d�h�\�Z�����g�Z�i�•�\�Z�\�l�h�g�h�f�•�y�����g�Z�i�•�\�Z�\�l�h�g�h�f�•�€) �a��

�\�•�^�i�h�\�•�^�g�b�f�� �k�i�h�k�h�[�h�f�� �m�i�j�Z�\�e�•�g�g�y�� �\�b�d�e�Z�^�Z�q�_�f (�`�h�j�k�l�d�b�c���� �\�•�^�g�h�k�g�h�� �]�g�m�q�d�b�c����

�]�g�m�q�d�b�c���k�i�h�k�•�[������ 

�H�k�g�h�\�g�•���i�h�e�h�`�_�g�g�y���p�v�h�]�h���j�h�a�^�•�e�m���\�b�k�\�•�l�e�_�g�•���m���i�m�[�e�•�d�Z�p�•�y�o���Z�\�l�h�j�Z [193 

�± 196].  
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�J�H�A�>�1�E���� 

�I�?�J�?�<�1�J�D�:���?�N�?�D�L�B�<�G�H�K�L�1 �F�?�L�H�>�B�D�B�� 

�N�H�J�F�M�<�:�G�G�Y���:�G�=�E�H�F�H�<�G�H�2���E�?�D�K�B�Q�G�H�2���D�H�F�I�?�L�?�G�L�G�H�K�L�1��

�M���I�J�H�N�?�K�1�C�G�H���H�J�1�/�G�L�H�<�:�G�H�F�M���I�B�K�?�F�G�H�F�M���K�I�1�E�D�M�<�:�G�G�1��

�F�:�C�;�M�L�G�1�O���N�:�O�1�<�P�1�<���A���1�G�N�H�J�F�:�P�1�C�G�B�O���L�?�O�G�H�E�H�=�1�C 

 

�M�� �j�h�a�^�•�e�• �\�b�a�g�Z�q�_�g�h�� �j�•�\�g�•���� �d�j�b�l�_�j�•�€�� �•�� �i�h�d�Z�a�g�b�d�b�� �k�n�h�j�f�h�\�Z�g�h�k�l�•��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�����h�i�b�k�Z�g�h���o�•�^���l�Z�� �•�g�l�_�j�i�j�_�l�Z�p�•�x��

�j�_�a�m�e�v�l�Z�l�•�\�� �_�d�k�i�_�j�b�f�_�g�l�m�� �^�e�y�� �\�b�a�g�Z�q�_�g�g�y�� �_�n�_�d�l�b�\�g�h�k�l�•�� �j�h�a�j�h�[�e�_�g�h�€��

�f�_�l�h�^�b�d�b�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �\���i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\; 

�k�n�h�j�f�m�e�v�h�\�Z�g�h�� �f�_�l�h�^�b�q�g�•�� �j�_�d�h�f�_�g�^�Z�p�•�€�� �s�h�^�h�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•���\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\. 

 

 

�����������H�j�]�Z�g�•�a�Z�p�•�y���l�Z���o�•�^���f�_�l�h�^�b�q�g�h�]�h���_�d�k�i�_�j�b�f�_�g�l�m�� 

 

�H�j�]�Z�g�•�a�h�\�m�x�q�b�� �f�_�l�h�^�b�q�g�b�c�� �_�d�k�i�_�j�b�f�_�g�l �a�� �i�_�j�_�\�•�j�d�b�� �_�n�_�d�l�b�\�g�h�k�l�•��

�f�_�l�h�^�b�d�b���n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �f�b��

�h�j�•�}�g�l�m�\�Z�e�b�k�y�� �g�Z�� �^�_�n�•�g�•�p�•�x�� �c�� �d�e�x�q�h�\�•�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �f�_�l�h�^�b�q�g�h�]�h��

�_�d�k�i�_�j�b�f�_�g�l�m�����\�b�a�g�Z�q�_�g�•���g�Z�m�d�h�\�p�y�f�b [197�±203]. 

�F�_�l�h�^�b�q�g�b�c �_�d�k�i�_�j�b�f�_�g�l �} �h�j�]�Z�g�•�a�h�\�Z�g�b�f �^�e�y�� �\�b�j�•�r�_�g�g�y���i�_�\�g�h�€��

�f�_�l�h�^�b�q�g�h�€�� �i�j�h�[�e�_�f�b���k�\�h�}�j�•�^�g�b�f�� �g�Z�\�q�Z�e�v�g�b�f�� �i�j�h�p�_�k�h�f���� �y�d�b�c�� �i�_�j�_�^�[�Z�q�Z�}��

�k�i�•�e�v�g�m �^�•�y�e�v�g�•�k�l�v �_�d�k�i�_�j�b�f�_�g�l�Z�l�h�j�Z���c���m�q�Z�k�g�b�d�•�\�� �_�d�k�i�_�j�b�f�_�g�l�m [197; 202; 

203].  
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�<�b�a�g�Z�q�_�g�h�� �d�e�x�q�h�\�•�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �f�_�l�h�^�b�q�g�h�]�h�� �_�d�k�i�_�j�b�f�_�g�l�m���� �y�d�b�f�b��

�}��[197�����k���������±40]:  

1) �h�[�f�_�`�_�g�•�k�l�v���m���q�Z�k�•�����g�Z�y�\�g�•�k�l�v �i�h�q�Z�l�d�m �•���d�•�g�p�y��  

�������g�Z�y�\�g�•�k�l�v���]�•�i�h�l�_�a�b��  

3) �g�Z�y�\�g�•�k�l�v���q�•�l�d�h�]�h���i�e�Z�g�m; 

4) �h�j�]�Z�g�•�a�Z�p�•�y�� �k�l�j�m�d�l�m�j�b���_�d�k�i�_�j�b�f�_�g�l�m���\�•�^�i�h�\�•�^�g�h�� �^�h���k�n�h�j�f�m�e�v�h�\�Z�g�h�€��

�]�•�i�h�l�_�a�b��  

5) �k�l�\�h�j�_�g�g�y�� �m�f�h�\�� �^�e�y �•�a�h�e�v�h�\�Z�g�h�]�h�� �\�j�Z�o�m�\�Z�g�g�y�� �f�_�l�h�^�b�q�g�h�]�h�� �\�i�e�b�\�m��

�q�b�g�g�b�d�Z�����s�h���^�h�k�e�•�^�`�m�}�l�v�k�y; 

6���� �\�b�f�•�j�x�\�Z�g�g�y�� �k�l�Z�g�m�� �j�_�e�_�\�Z�g�l�g�b�o�� �^�e�y�� �i�j�h�[�e�_�f�b�� �^�h�k�e�•�^�`�_�g�g�y�� �a�g�Z�g�v����

�g�Z�\�b�q�h�d���� �m�f�•�g�v�� �a�Z�� �d�j�b�l�_�j�•�y�f�b�����y�d�• �\�•�^�i�h�\�•�^�Z�x�l�v�� �k�i�_�p�b�n�•�p�•�� �i�j�h�[�e�_�f�b�� �f�_�l�•�� �c��

�a�Z�\�^�Z�g�g�y�f���_�d�k�i�_�j�b�f�_�g�l�m �g�Z�� �h�k�g�h�\�•�� �^�Z�g�b�o���^�h�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h�� �•��

�i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���h�p�•�g�x�\�Z�g�g�y. 

�?�n�_�d�l�b�\�g�•�k�l�v�� �f�_�l�h�^�b�d�b���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• 

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �^�h�\�_�^�_�g�h�� �m�� �i�j�h�p�_�k�•�� �i�j�h�\�_�^�_�g�g�y�� �f�_�l�h�^�b�q�g�h�]�h��

�_�d�k�i�_�j�b�f�_�g�l�m���� �y�d�b�c�� �l�j�b�\�Z�\�� �i�j�h�l�y�]�h�f�� ��������/���������� �g���� �j���� �g�Z�� �[�Z�a�•�� �d�Z�n�_�^�j�b��

�•�g�h�a�_�f�g�b�o�� �f�h�\�� �^�e�y�� �i�j�b�j�h�^�g�b�q�b�o�� �n�Z�d�m�e�v�l�_�l�•�\�� �E�v�\�•�\�k�v�d�h�]�h�� �g�Z�p�•�h�g�Z�e�v�g�h�]�h��

�m�g�•�\�_�j�k�b�l�_�l�m�� �•�f�_�g�•�� �1�\�Z�g�Z�� �N�j�Z�g�d�Z�����M�q�Z�k�g�b�d�Z�f�b�� �_�d�k�i�_�j�b�f�_�g�l�m�� �[�m�e�b��96 

�k�l�m�^�_�g�l�•�\ �i�_�j�r�h�]�h���d�m�j�k�m���f�Z�]�•�k�l�j�Z�l�m�j�b���n�Z�d�m�e�v�l�_�l�m���i�j�b�d�e�Z�^�g�h�€���f�Z�l�_�f�Z�l�b�d�b���l�Z��

�•�g�n�h�j�f�Z�l�b�d�b�� �l�Z��6 �\�b�d�e�Z�^�Z�q�•�\ �d�Z�n�_�^�j�b�� �•�g�h�a�_�f�g�b�o�� �f�h�\�� �^�e�y�� �i�j�b�j�h�^�g�b�q�b�o��

�n�Z�d�m�e�v�l�_�l�•�\�� 

�G�Z�� �h�k�g�h�\�•�� �j�_�a�m�e�v�l�Z�l�•�\���^�h�k�e�•�^�`�_�g�g�y���a�^�•�c�k�g�_�g�h�]�h�� �m�� �i�h�i�_�j�_�^�g�•�o�� �j�h�a�^�•�e�Z�o��

�^�b�k�_�j�l�Z�p�•�€���k�n�h�j�f�m�e�v�h�\�Z�g�h���]�•�i�h�l�_�a�m �_�d�k�i�_�j�b�f�_�g�l�m�����y�d�Z���i�h�e�y�]�Z�e�Z���m���l�\�_�j�^�`�_�g�g�•����

�s�h���Z�\�l�h�g�h�f�g�h�]�h���j�•�\�g�y �k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•��

�m���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• �f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\ �\��

�m�f�h�\�Z�o�� �f�Z�]�•�k�l�j�Z�l�m�j�b���f�h�`�g�Z�� �^�h�k�y�]�l�b�� �a�Z�� �m�f�h�\�b�� �\�b�d�h�j�b�k�l�Z�g�g�y��

�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�€�� �f�_�l�h�^�b�d�b���� �y�d�Z�� �[�Z�a�m�}�l�v�k�y�� �g�Z�� �i�h�e�h�`�_�g�g�y�o��

�d�h�f�i�_�l�_�g�l�g�•�k�g�h�]�h�����d�h�f�m�g�•�d�Z�l�b�\�g�h-�d�h�]�g�•�l�b�\�g�h�]�h�����d�h�f�m�g�•�d�Z�l�b�\�g�h-�^�•�y�e�v�g�•�k�g�h�]�h, 
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�k�h�p�•�h�d�h�]�g�•�l�b�\�g�h�]�h���� �h�k�h�[�b�k�l�•�k�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h �l�Z�� �•�g�l�_�]�j�h�\�Z�g�h�]�h �i�•�^�o�h�^�•�\; 

�a�Z�[�_�a�i�_�q�m�}�� �i�h�_�l�Z�i�g�_�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m��

�i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• �•�a���a�Z�e�m�q�_�g�g�y�f���\�•�^�i�h�\�•�^�g�h�€��

�i�•�^�k�b�k�l�_�f�b�� �\�i�j�Z�\���� �f�_�l�h�^�•�\�� �\�b�j�•�r�_�g�g�y�� �i�j�h�[�e�_�f�� �l�Z�� �Z�e�]�h�j�b�l�f�m�� �d�h�e�_�d�l�b�\�g�h�€��

�i�•�^�]�h�l�h�\�d�b���i�b�k�_�f�g�h�]�h���i�j�h�^�m�d�l�m. 

�F�_�l�Z�� �f�_�l�h�^�b�q�g�h�]�h�� �_�d�k�i�_�j�b�f�_�g�l�m �i�h�e�y�]�Z�e�Z�� �m�� �i�_�j�_�\�•�j�p�•�� �]�•�i�h�l�_�a�b�� �s�h�^�h��

�_�n�_�d�l�b�\�g�h�k�l�•�� �j�h�a�j�h�[�e�_�g�h�€�� �f�_�l�h�^�b�d�b�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• 

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\.  

�A�Z�\�^�Z�g�g�y���_�d�k�i�_�j�b�f�_�g�l�m���h�o�h�i�e�x�\�Z�e�b���� 

1) �\�b�a�g�Z�q�_�g�g�y���o�Z�j�Z�d�l�_�j�m���l�Z���k�l�j�m�d�l�m�j�b �f�_�l�h�^�b�q�g�h�]�h���_�d�k�i�_�j�b�f�_�g�l�m;  

2) �i�j�h�\�_�^�_�g�g�y�� �i�_�j�_�^�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h�� �h�p�•�g�x�\�Z�g�g�y�� �j�•�\�g�y��

�k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �k�l�m�^�_�g�l�•�\-�m�q�Z�k�g�b�d�•�\�� �_�d�k�i�_�j�b�f�_�g�l�m���a��

�f�_�l�h�x���€�o���j�h�a�i�h�^�•�e�m���g�Z���_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�m�����?�=�����• �d�h�g�l�j�h�e�v�g�m���]�j�m�i�m�����D�=������ 

3) �j�_�Z�e�•�a�Z�p�•�x�� �f�_�l�h�^�b�d�b�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �\��

�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�•�c���]�j�m�i�•;  

4) �i�j�h�\�_�^�_�g�g�y�� �i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h�� �h�p�•�g�x�\�Z�g�g�y�� �j�•�\�g�y��

�k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �k�l�m�^�_�g�l�•�\ �?�=�� �l�Z�� �D�=�� �a�� �f�_�l�h�x��

�•�g�l�_�j�i�j�_�l�Z�p�•�€ �^�Z�g�b�o���• �^�h�\�_�^�_�g�g�y �]�•�i�h�l�_�a�b���^�h�k�e�•�^�`�_�g�g�y���� 

�O�Z�j�Z�d�l�_�j���f�_�l�h�^�b�q�g�h�]�h���_�d�k�i�_�j�b�f�_�g�l�m���\�b�a�g�Z�q�_�g�h���y�d���i�j�b�j�h�^�g�•�c�����[�Z�a�h�\�b�c����

�\�_�j�l�b�d�Z�e�v�g�h-�]�h�j�b�a�h�g�l�Z�e�v�g�b�c���� 

�<�Z�j�•�c�h�\�Z�g�b�f�b�� �m�f�h�\�Z�f�b�� �_�d�k�i�_�j�b�f�_�g�l�m���[�m�e�b���� �a�f�•�k�l�� �n�h�j�f�m�\�Z�g�g�y��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•, �\�•�^�•�[�j�Z�g�b�c���f�Z�l�_�j�•�Z�e�����f�_�l�h�^�b���\�b�j�•�r�_�g�g�y���i�j�h�[�e�_�f.  

�>�h�� �g�_�\�Z�j�•�c�h�\�Z�g�b�o�� �m�f�h�\���_�d�k�i�_�j�b�f�_�g�l�m �\�•�^�g�_�k�_�g�h���� �l�j�b�\�Z�e�•�k�l�v 

�f�_�l�h�^�b�q�g�h�]�h�� �_�d�k�i�_�j�b�f�_�g�l�m, �d�•�e�v�d�•�k�g�b�c�� �•�� �h�k�h�[�b�k�l�•�k�g�b�c���k�l�m�^�_�g�l�k�v�d�b�c�� �•��
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�\�b�d�e�Z�^�Z�p�v�d�b�c���k�d�e�Z�^���?�=���l�Z���D�=�����l�b�i�b���a�Z�\�^�Z�g�v���^�e�y���i�_�j�_�^�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���l�Z��

�i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h�� �h�p�•�g�x�\�Z�g�g�y�� �j�•�\�g�•�\�� �k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•���� �d�j�b�l�_�j�•�€ �l�Z �i�h�d�Z�a�g�b�d�b�� �j�•�\�g�•�\�� �k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�• �f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\. 

�H�k�g�h�\�g�b�f�b�� �_�l�Z�i�Z�f�b�� �f�_�l�h�^�b�q�g�h�]�h�� �_�d�k�i�_�j�b�f�_�g�l�m�� �a�� �i�_�j�_�\�•�j�d�b��

�_�n�_�d�l�b�\�g�h�k�l�•�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\��

�[�m�e�b���� 

�x �i�•�^�]�h�l�h�\�q�b�c���� �g�Z�� �y�d�h�f�m�� �\�•�^�[�m�\�Z�e�h�k�y�� �h�[�‰�j�m�g�l�m�\�Z�g�g�y�� �•�� �j�h�a�j�h�[�e�_�g�g�y��

�f�_�l�h�^�b�d�b�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �\�� �m�f�h�\�Z�o��

�f�Z�]�•�k�l�j�Z�l�m�j�b���� �a�^�•�c�k�g�_�g�h�� �\�•�^�[�•�j�� �f�Z�l�_�j�•�Z�e�m�� �•�� �j�h�a�j�h�[�e�_�g�h�� �i�•�^�k�b�k�l�_�f�m�� �\�i�j�Z�\����

�j�h�a�j�h�[�e�_�g�h���Z�e�]�h�j�b�l�f���d�h�e�_�d�l�b�\�g�h�€���i�•�^�]�h�l�h�\�d�b���i�b�k�_�f�g�h�]�h���i�j�h�^�m�d�l�m�� �a�^�•�c�k�g�_�g�h��

�h�i�b�l�m�\�Z�g�g�y�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �a�� �f�_�l�h�x�� �\�b�y�\�e�_�g�g�y �g�Z�\�q�Z�e�v�g�b�o�� �i�h�l�j�_�[��

�s�h�^�h�� �g�Z�\�q�Z�g�g�y�� �Z�g�]�e�•�c�k�v�d�h�€�� �f�h�\�b�� �a�Z�� �i�j�h�n�_�k�•�c�g�b�f�� �k�i�j�y�f�m�\�Z�g�g�y�f�� �m��

�f�Z�]�•�k�l�j�Z�l�m�j�•�� �i�j�h�\�_�^�_�g�h���l�_�k�l�m�\�Z�g�g�y���k�l�m�^�_�g�l�•�\�� �f�Z�]�•�k�l�j�Z�l�m�j�b���± �m�q�Z�k�g�b�d�•�\��

�_�d�k�i�_�j�b�f�_�g�l�m���a�� �f�_�l�h�x�� �\�b�a�g�Z�q�_�g�g�y�� �j�•�\�g�y�� �k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�• �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\, �h�j�]�Z�g�•�a�h�\�Z�g�h���h�a�g�Z�c�h�f�q�•�� �[�_�k�•�^�b�� �a��

�\�b�d�e�Z�^�Z�q�Z�f�b���Z�g�]�e�•�c�k�v�d�h�€���f�h�\�b���a�Z���i�j�h�n�_�k�•�c�g�b�f���k�i�j�y�f�m�\�Z�g�g�y�f;  

�x �_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�b�c���� �\�i�j�h�^�h�\�`�� �y�d�h�]�h�� �m�� �?�=�� �\�•�^�[�m�\�Z�e�h�k�y��

�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�_�� �g�Z�\�q�Z�g�g�y���� �l�h�[�l�h�� �g�Z�\�q�Z�e�v�g�b�c�� �i�j�h�p�_�k�� �m�� �?�= �[�m�e�h��

�h�j�]�Z�g�•�a�h�\�Z�g�h�� �\�•�^�i�h�\�•�^�g�h�� �^�h�� �i�h�e�h�`�_�g�v�� �a�Z�i�j�h�i�h�g�h�\�Z�g�h�€�� �f�_�l�h�^�b�d�b�� 

�a�^�•�c�k�g�x�\�Z�e�h�k�y�� �p�•�e�_�k�i�j�y�f�h�\�Z�g�_�� �k�i�h�k�l�_�j�_�`�_�g�g�y�� �a�Z�� �d�h�e�_�d�l�b�\�g�h�x�� �i�•�^�]�h�l�h�\�d�h�x��

�i�b�k�_�f�g�h�]�h�� �i�j�h�^�m�d�l�m�� �i�•�^�� �q�Z�k�� �Z�m�^�b�l�h�j�g�b�o�� �a�Z�g�y�l�v�� �l�Z�� �m�� �i�j�h�p�_�k�•�� �k�Z�f�h�k�l�•�c�g�h�€��

�j�h�[�h�l�b;  
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�x �i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�b�c�����\�i�j�h�^�h�\�` �y�d�h�]�h���[�m�e�h�� �a�g�h�\�m�� �i�j�h�\�_�^�_�g�h��

�l�_�k�l�m�\�Z�g�g�y�� �k�l�m�^�_�g�l�•�\�� �f�Z�]�•�k�l�j�Z�l�m�j�b���± �m�q�Z�k�g�b�d�•�\�� �_�d�k�i�_�j�b�f�_�g�l�m�� �a�� �f�_�l�h�x��

�\�b�a�g�Z�q�_�g�g�y�� �j�•�\�g�y�� �k�n�h�j�f�h�\�Z�g�h�k�l�•�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\ �i�h��

�a�Z�\�_�j�r�_�g�g�•�� �_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h�� �g�Z�\�q�Z�g�g�y, �a�^�•�c�k�g�_�g�h�� �•�g�l�_�j�i�j�_�l�Z�p�•�x��

�h�l�j�b�f�Z�g�b�o�� �^�Z�g�b�o�� �f�_�l�h�^�b�q�g�h�]�h�� �_�d�k�i�_�j�b�f�_�g�l�m �a�� �h�[�‰�j�m�g�l�h�\�Z�g�b�f��

�\�b�d�h�j�b�k�l�Z�g�g�y�f�� �\�•�^�i�h�\�•�^�g�b�o�� �f�_�l�h�^�•�\�� �f�Z�l�_�f�Z�l�b�q�g�h�€�� �k�l�Z�l�b�k�l�b�d�b, �g�Z�� �h�k�g�h�\�•��

�h�l�j�b�f�Z�g�b�o�� �^�Z�g�b�o�� �^�h�\�_�^�_�g�h�� �]�•�i�h�l�_�a�m�� �^�h�k�e�•�^�`�_�g�g�y�� �c���a�j�h�[�e�_�g�h�� �\�b�k�g�h�\�h�d�� �i�j�h��

�_�n�_�d�l�b�\�g�•�k�l�v�� �_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�€�� �f�_�l�h�^�b�d�b, �j�h�a�j�h�[�e�_�g�h�� �f�_�l�h�^�b�q�g�•��

�j�_�d�h�f�_�g�^�Z�p�•�€���^�e�y���\�b�d�e�Z�^�Z�q�•�\���Z�g�]�e�•�c�k�v�d�h�€���f�h�\�b���a�Z���i�j�h�n�_�k�•�c�g�b�f���k�i�j�y�f�m�\�Z�g�g�y�f�� 

�M�� �i�j�h�p�_�k�•�� �j�_�Z�e�•�a�Z�p�•�€�� �i�•�^�]�h�l�h�\�q�h�]�h�� �_�l�Z�i�m�� �f�_�l�h�^�b�q�g�h�]�h�� �_�d�k�i�_�j�b�f�_�g�l�m��

�]�h�k�l�j�h�� �i�h�k�l�Z�e�Z�� �i�j�h�[�e�_�f�Z�� �\�b�f�•�j�x�\�Z�g�g�y�� �p�•�e�v�h�\�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•���� �M��

�^�h�k�e�•�^�`�_�g�g�y�o�� �a �i�_�^�Z�]�h�]�•�q�g�b�o�� �g�Z�m�d�� �p�y�� �i�j�h�[�e�_�f�Z���m�k�d�e�Z�^�g�x�}�l�v�k�y�� �l�b�f 

�q�b�g�g�b�d�h�f���� �s�h���^�h�k�e�•�^�g�b�d�b�� �g�_�� �f�h�`�m�l�v���[�_�a�i�h�k�_�j�_�^�g�v�h�� �k�i�h�k�l�_�j�•�]�Z�l�b�� �c��

�\�b�f�•�j�x�\�Z�l�b�� �[�Z�]�Z�l�h���\�Z�j�•�c�h�\�Z�g�b�o�� �m�f�h�\�� �p�v�h�]�h �i�j�h�p�_�k�m�����l�Z�d�b�o�� �y�d�����k�l�m�i�•�g�v��

�k�d�e�Z�^�g�h�k�l�•�� �g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m���� �i�j�h�p�_�k���k�b�k�l�_�f�g�h�]�h���i�_�j�_�o�h�^�m���k�d�e�Z�^�h�\�b�o 

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�����a�g�Z�g�v�����g�Z�\�b�q�h�d���•���m�f�•�g�v���m���d�h�f�i�e�_�d�k�g�_���y�\�b�s�_�����M���l�Z�d�b�o �m�f�h�\�Z�o��

�a�Z�k�l�h�k�h�\�m�x�l�v�k�y �f�_�l�h�^�b�� �i�h�[�•�q�g�h�]�h�� �\�b�f�•�j�x�\�Z�g�g�y �\�_�e�b�q�b�g���� �y�d�•�� �f�h�`�g�Z��

�k�i�h�k�l�_�j�•�]�Z�l�b (�l���� �a�\�����•�g�^�b�d�Z�g�l�•�\), �•�� �y�d�•���m�� �i�_�\�g�b�c���k�i�h�k�•�[ �i�h�\�¶�y�a�Z�g�•�� �a��

�^�h�k�e�•�^�`�m�\�Z�g�b�f�b���\�Z�j�•�c�h�\�Z�g�b�f�b�� �m�f�h�\�Z�f�b���� �y�d�•�� �g�_�� �f�h�`�g�Z�� �k�i�h�k�l�_�j�•�]�Z�l�b 

�[�_�a�i�h�k�_�j�_�^�g�v�h��[199���� �k���� �������@. �G�Z�i�j�b�d�e�Z�^���� �j�•�\�_�g�v�� �k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�v�f�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-

�n�Z�o�•�\�p�•�\���f�h�`�g�Z�� �\�b�f�•�j�x�\�Z�l�b�� �a�Z�� �q�Z�k�h�f �d�•�e�v�d�•�k�l�x���i�j�Z�\�b�e�v�g�h�� �\�b�d�h�g�Z�g�b�o��

�a�Z�\�^�Z�g�v���� �s�h�� �\�•�^�i�h�\�•�^�Z�}�� �\�b�a�g�Z�q�_�g�b�f�� �d�•�e�v�d�•�k�g�b�f�� �i�h�d�Z�a�g�b�d�Z�f�� �d�j�b�l�_�j�•�€�\��

�h�p�•�g�x�\�Z�g�g�y�� �p�•�e�v�h�\�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•, �Z���l�Z�d�h�`�� �d�•�e�v�d�•�k�l�x�� �q�Z�k�m���� �\�b�l�j�Z�q�_�g�b�f�� �g�Z��

�\�b�d�h�g�Z�g�g�y�� �p�b�o�� �a�Z�\�^�Z�g�v. �K���� �K�b�k�h�}�\�Z�� �•�� �L���� �D�j�b�k�l�h�i�q�m�d�� �g�Z�]�h�e�h�r�m�x�l�v���� �s�h��

�©�g�_�h�[�o�•�^�g�h�x�� �m�f�h�\�h�x�� �d�h�j�_�d�l�g�h�k�l�•�� �\�b�f�•�j�x�\�Z�g�g�y�� �i�j�b�� �p�v�h�f�m�� �}�� �g�Z�y�\�g�•�k�l�v��

�\�k�l�Z�g�h�\�e�_�g�h�]�h�� �a�\�¶�y�a�d�m�� �f�•�`�� �•�g�^�b�d�Z�g�l�h�f�� �•�� �\�_�e�b�q�b�g�h�x���� �y�d�Z�� �q�_�j�_�a�� �g�v�h�]�h��

�o�Z�j�Z�d�l�_�j�b�a�m�}�l�v�k�y���•���y�d�m���g�_���f�h�`�g�Z���k�i�h�k�l�_�j�•�]�Z�l�b���[�_�a�i�h�k�_�j�_�^�g�v�h�ª��[199�����k�����������@. 
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�G�Z�� �h�k�g�h�\�•�� �Z�g�Z�e�•�a�m�� �a�f�•�k�l�m�� �A�Z�]�Z�e�v�g�h�}�\�j�h�i�_�c�k�v�d�b�o���J�_�d�h�f�_�g�^�Z�p�•�c��[42]���� �Z��

�l�Z�d�h�`�� �j�y�^�m�� �i�j�Z�p�v�� �g�Z�m�d�h�\�p�•�\ [13; 16; �������� �k���� �������±310; 31; 183]���� �i�j�b�k�\�y�q�_�g�b�o��

�h�p�•�g�x�\�Z�g�g�x�� �Z�g�]�e�h�f�h�\�g�h�€�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�€�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �l�Z�� �i�h�o�•�^�g�b�o�� �f�h�\�g�b�o�� �•�� �f�h�\�e�_�g�g�}�\�b�o�� �d�h�f�i�_�l�_�g�l�g�h�k�l�_�c���� �g�Z�f�b��

�j�h�a�j�h�[�e�_�g�•�� �^�_�k�d�j�b�i�l�h�j�b�� �k�n�h�j�f�h�\�Z�g�h�k�l�•�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•���\���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�v�f�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���g�Z��

�Z�\�l�h�g�h�f�g�h�f�m�� �j�•�\�g�•���± �K������ �i�j�_�^�k�l�Z�\�e�_�g�•���k�b�k�l�_�f�h�x���d�j�b�l�_�j�•�€�\�� �a�g�Z�g�v���� �m�f�•�g�v�� �•��

�g�Z�\�b�q�h�d���� �s�h�� �}�� �d�h�f�i�h�g�_�g�l�Z�f�b���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\��

�i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•�����l�Z�[�e����3.1). 

�L�Z�[�e�b�p�y��3.1  

�>�_�k�d�j�b�i�l�h�j�b���k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•�� 

�\���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•�� 

 �f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���g�Z���Z�\�l�h�g�h�f�g�h�f�m���j�•�\�g�•�����K������ 

�D�j�b�l�_�j�•�€���j�•�\�g�y �k�n�h�j�f�h�\�Z�g�h�k�l�• 
�Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•���\ �i�j�h�n�_�k�•�c�g�h��
�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�• �f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\ 

�>�_�k�d�j�b�i�l�h�j�b���d�j�b�l�_�j�•�€�\ �j�•�\�g�y 
�k�n�h�j�f�h�\�Z�g�h�k�l�• �Z�g�]�e�h�f�h�\�g�h�€ 

�e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•���\ �i�j�h�n�_�k�•�c�g�h��
�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• 

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\ 
�x �d�h�j�_�d�l�g�_�� �a�Z�]�Z�e�v�g�_�� �e�_�d�k�b�q�g�_��

�h�n�h�j�f�e�_�g�g�y�� �i�b�k�_�f�g�h�]�h�� �\�b�k�e�h�\�e�x-

�\�Z�g�g�y���� �i�j�Z�\�b�e�v�g�•�k�l�v�� �\�`�b�\�Z�g�g�y��

�e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v�� �m�� �i�b�k�v�f�•����

�\�h�e�h�^�•�g�g�y�� �l�_�j�f�•�g�h�e�h�]�•�q�g�b�f�b��

�h�^�b�g�b�p�y�f�b�� �m�� �k�n�_�j�•�� �n�Z�o�m�� 

�^�_�f�h�g�k�l�j�Z�p�•�y�� �^�h�k�l�Z�l�g�v�h�]�h 

�k�e�h�\�g�b�d�h�\�h�]�h �a�Z�i�Z�k�m �^�e�y��

�^�h�k�y�]�g�_�g�g�y �d�h�f�m�g�•�d�Z�l�b�\�g�h�€�� �f�_�l�b�� �m��

�k�b�l�m�Z�p�•�€ �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h��

�i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �\�•�^�i�h�\�•�^�g�h��

�^�h���h�[�j�Z�g�h�]�h���k�l�b�e�x���l�Z���`�Z�g�j�m�� 

 

 

�x �k�l�m�^�_�g�l�� �\�b�d�h�g�m�}�� �i�b�k�v�f�h�\�•�� �\�i�j�Z�\�b�� �l�Z��

�a�Z�\�^�Z�g�g�y�� �\�b�k�h�d�h�]�h�� �j�•�\�g�y�� �k�d�e�Z�^�g�h�k�l�•���� �s�h��

�\�•�^�h�[�j�Z�`�Z�x�l�v�� �e�_�d�k�b�q�g�b�c�� �f�Z�l�_�j�•�Z�e�� �^�h��

�\�b�a�g�Z�q�_�g�b�o�� �l�_�f���� �i�j�h�[�e�_�f�� �•�� �k�b�l�m�Z�p�•�c��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �i�j�b�� �p�v�h�f�m��

�^�_�f�h�g�k�l�j�m�x�q�b���d�h�j�_�d�l�g�_���e�_�d�k�b�q�g�_���h�n�h�j�f-

�e�_�g�g�y�� �i�b�k�_�f�g�h�]�h�� �\�b�k�e�h�\�e�x�\�Z�g�g�y���� �s�h��

�i�h�e�y�]�Z�}�� �m�� �i�j�Z�\�b�e�v�g�h�k�l�•�� �\�`�b�\�Z�g�g�y��

�e�_�d�k�b�q�g�b�o���� �m�� �l���� �q���� �l�_�j�f�•�g�h�e�h�]�•�q�g�b�o��

�h�^�b�g�b�p�v�����^�h�j�_�q�g�h�f�m�� �\�b�d�h�j�b�k�l�Z�g�g�•��

�h�i�h�j�g�b�o�� �n�j�Z�a �^�e�y�� �j�_�Z�e�•�a�Z�p�•�€�� �\�•�^�i�h�\�•�^�g�b�o��

�d�h�f�m�g�•�d�Z�l�b�\�g�b�o�� �k�l�j�Z�l�_�]�•�c�����^�_�f�h�g�k�l�j�Z�p�•�€��

�^�h�k�l�Z�l�g�v�h�]�h �k�e�h�\�g�b�d�h�\�h�]�h �a�Z�i�Z�k�m �^�e�y��

�^�h�k�y�]�g�_�g�g�y �d�h�f�m�g�•�d�Z�l�b�\�g�h�€�� �f�_�l�b�� �m��

�k�b�l�m�Z�p�•�€ �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h��
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�x �^�_�f�h�g�k�l�j�Z�p�•�y�� �d�h�j�_�d�l�g�h�]�h��

�]�j�Z�f�Z�l�b�q�g�h�]�h�� �\�`�b�\�Z�g�g�y��

�e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v, �h�d�j�•�f���d�•�e�v�d�h�o 

�g�_�a�g�Z�q�g�b�o�� �i�h�f�b�e�h�d���� �s�h�� �g�_��

�\�i�e�b�\�Z�x�l�v �g�Z �j�h�a�m�f�•�g�g�y �a�f�•�k�l�m��

�i�b�k�_�f�g�h�]�h���\�b�k�e�h�\�e�x�\�Z�g�g�y; 

�x �a�Z�[�_�a�i�_�q�_�g�g�y�� �d�h�j�_�d�l�g�h�]�h��

�e�_�d�k�b�q�g�h�]�h�� �h�n�h�j�f�e�_�g�g�y��

�d�h�f�i�h�a�b�p�•�c�g�h�€���i�j�Z�\�b�e�v�g�h�k�l�•��

�[�m�^�h�\�b���l�_�d�k�l�m���\�•�^�i�h�\�•�^�g�h���^�h���k�l�b�e�x��

�•�� �`�Z�g�j�m���� �^�_�f�h�g�k�l�j�Z�p�•�y�� �e�h�]�•�d�b�� �c��

�i�h�k�e�•�^�h�\�g�h�k�l�•�� �\�b�d�e�Z�^�m���� �p�•�e�•�k�g�h�k�l�•����

�a�\�¶�y�a�g�h�k�l�•���� �a�Z�\�_�j�r�_�g�h�k�l�•����

�Z�^�j�_�k�h�\�Z�g�h�k�l�•�� �•�� �\�•�^�i�h�\�•�^�g�h�k�l�•��

�\�•�^�•�[�j�Z�g�b�o�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v 

�o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�� �i�j�h�n�_�k�•�c�g�h�]�h��

�^�b�k�d�m�j�k�m�� �1�L-�n�Z�o�•�\�p�•�\���� �g�Z�y�\�g�•�k�l�v��

�a�¶�}�^�g�m�\�Z�e�v�g�b�o�� �_�e�_�f�_�g�l�•�\�� �f�•�`��

�q�Z�k�l�b�g�Z�f�b�� �l�_�d�k�l�m���g�Z���j�•�\�g�•�� �j�_�q�_�g�v�� �\��

�Z�[�a�Z�p�Z�o�� �l�Z�� �a�f�•�k�l�h�\�b�o�� �Z�[�a�Z�p�Z�o���� �k�e�•�\-

�a�\�¶�y�a�h�d���� �k�i�h�e�m�q�g�b�d�•�\�� �k�m�j�y�^�g�h�k�l�•�� �l�Z��

�i�•�^�j�y�^�g�h�k�l�•�����\�k�l�Z�\�g�b�o���k�e�•�\���•���l���^���� 

�x �\�•�^�i�h�\�•�^�g�•�k�l�v�� �m�`�b�\�Z�g�h�€�� �e�_�d�k�b�d�b��

�k�l�b�e�x�� �•�� �`�Z�g�j�m�� �i�b�k�_�f�g�h�]�h��

�\�b�k�e�h�\�e�x�\�Z�g�g�y���d�h�f�m�g�•�d�Z�l�b�\�g�•�c���f�_�l�•��

�•���k�b�l�m�Z�p�•�€���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h��

�i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y�� 

 

�i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �\�•�^�i�h�\�•�^�g�h�� �^�h��

�h�[�j�Z�g�h�]�h���k�l�b�e�x���l�Z���`�Z�g�j�m;  

�x �k�l�m�^�_�g�l���]�j�Z�f�Z�l�b�q�g�h �d�h�j�_�d�l�g�h���\�`�b�\�Z�} 

�e�_�d�k�b�q�g�•�� �h�^�b�g�b�p�•�� �h�n�h�j�f�e�x�}�� �\�e�Z�k�g�•��

�\�b�k�e�h�\�e�x�\�Z�g�g�y���\���f�_�`�Z�o���d�h�g�d�j�_�l�g�b�o���l�_�f����

�i�j�h�[�e�_�f�� �•���k�b�l�m�Z�p�•�c�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y��

�1�L-�n�Z�o�•�\�p�•�\�� 

�x �k�l�m�^�_�g�l���\�•�e�v�g�h���k�l�\�h�j�x�}���j�•�a�g�h�`�Z�g�j�h�\�•��

�i�b�k�v�f�h�\�•�� �^�b�k�d�m�j�k�b�� �m�� �i�j�h�p�_�k�•�� �g�Z�i�b�k�Z�g�g�y��

�i�b�k�v�f�h�\�b�o�� �j�h�[�•�l�� �j�•�a�g�b�o�� �n�h�j�f�Z�l�•�\����

�^�_�f�h�g�k�l�j�m�x�q�b�� �i�j�Z�\�b�e�v�g�•�k�l�v��

�d�h�f�i�h�a�b�p�•�c�g�h�€�� �[�m�^�h�\�b�� �l�_�d�k�l�m�� �•�� �€�€��

�e�_�d�k�b�q�g�_�� �h�n�h�j�f�e�_�g�g�y �\�•�^�i�h�\�•�^�g�h �^�h 

�k�l�b�e�x�� �•�� �`�Z�g�j�m �a�� �\�b�k�h�d�b�f�� �k�l�m�i�_�g�_�f��

�•�g�l�_�]�j�Z�p�•�€�� �e�_�d�k�b�q�g�h�€�� �•�� �k�l�b�e�•�k�l�b�q�g�h�€��

�d�h�j�_�d�l�g�h�k�l�•�� �a�� �e�h�]�•�d�h�x�� �•�� �i�h�k�e�•�^�h�\�g�•�k�l�x��

�\�b�d�e�Z�^�m, �p�•�e�•�k�g�•�k�l�x���� �a�\�¶�y�a�g�•�k�l�x, 

�a�Z�\�_�j�r�_�g�•�k�l�x���� �Z�^�j�_�k�h�\�Z�g�•�k�l�x �a��

�g�Z�y�\�g�•�k�l�x�� �a�¶�}�^�g�m�\�Z�e�v�g�b�o�� �_�e�_�f�_�g�l�•�\�� �f�•�`��

�q�Z�k�l�b�g�Z�f�b�� �l�_�d�k�l�m�� �g�Z�� �j�•�\�g�•�� �j�_�q�_�g�v�� �\��

�Z�[�a�Z�p�Z�o�� �l�Z�� �a�f�•�k�l�h�\�b�o�� �Z�[�a�Z�p�Z�o���� �k�e�•�\-

�a�\�¶�y�a�h�d���� �k�i�h�e�m�q�g�b�d�•�\�� �k�m�j�y�^�g�h�k�l�•�� �l�Z��

�i�•�^�j�y�^�g�h�k�l�•�����\�k�l�Z�\�g�b�o���k�e�•�\���•���l���^���� 

�x �k�l�m�^�_�g�l�� �\�•�e�v�g�h�� �k�l�\�h�j�x�}�� �i�b�k�_�f�g�_��

�\�b�k�e�h�\�e�x�\�Z�g�g�y�� �i�_�\�g�h�]�h�� �k�l�b�e�x�� �•�� �`�Z�g�j�m�� �•�a��

�\�b�d�h�j�b�k�l�Z�g�g�y�f�� �n�m�g�d�p�•�h�g�Z�e�v�g�h��

�a�Z�[�Z�j�\�e�_�g�h�€���e�_�d�k�b�d�b���\�•�^�i�h�\�•�^�g�h���^�h���a�Z�^�Z�g�h�€��

�d�h�f�m�g�•�d�Z-�l�b�\�g�h�€�� �f�_�l�b�� �l�Z�� �k�b�l�m�Z�p�•�€��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h��
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�x �^�_�f�h�g�k�l�j�Z�p�•�y�� �d�h�f�i�_�g�k�Z�l�h�j-

�g�b�o�� �\�f�•�g�v�� �m�`�b�\�Z�g�g�y���e�_�d�k�b�q�g�b�o��

�h�^�b�g�b�p�v �m �i�j�h�p�_�k�•�� �i�_�j�_�^�Z�\�Z�g�g�y��

�•�g�n�h�j�f�Z�p�•�€ �a�� �\�b�d�h�j�b�k�l�Z�g�g�y�f��

�i�j�b�c�h�f�•�\�� �i�_�j�_�n�j�Z�a�m�\�Z�g�g�y����

�n�h�j�f�m�e�x�\�Z�g�g�y�� �k�d�e�Z�^�g�b�o��

�\�b�k�e�h�\�e�x�\�Z�g�v�� �a�Z�� �^�h�i�h�f�h�]�h�x��

�i�j�h�k�l�•�r�b�o���f�h�\�g�b�o���a�Z�k�h�[�•�\���� 

�k�i�•�e�d�m�\�Z�g�g�y; 

�x �k�l�m�^�_�g�l���^�_�f�h�g�k�l�j�m�}���\�•�e�v�g�_���\�h�e�h�^�•�g�g�y��

�d�h�f�i�_�g�k�Z�l�h�j�g�b�f�b�� �\�f�•�g�g�y�f�b�� �\�`�b�\�Z�g�g�y��

�e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v �m�� �i�j�h�p�_�k�•��

�i�_�j�_�^�Z�\�Z�g�g�y���•�g�n�h�j�f�Z�p�•�€���a �\�b�d�h�j�b�k�l�Z�g�g�y�f��

�i�j�b�c�h�f�•�\�� �i�_�j�_�n�j�Z�a�m�\�Z�g�g�y����

�n�h�j�f�m�e�x�\�Z�g�g�y�� �k�d�e�Z�^�g�b�o���\�b�k�e�h�\�e�x�\�Z�g�v��

�a�Z���^�h�i�h�f�h�]�h�x���i�j�h�k�l�•�r�b�o���f�h�\�g�b�o���a�Z�k�h�[�•�\. 

 

�I�_�j�_�e�•�q�_�g�•���d�j�b�l�_�j�•�€�� �•�� �^�_�k�d�j�b�i�l�h�j�b�� �a�Z�k�l�h�k�h�\�m�\�Z�e�b�k�y�� �g�Z�f�b�� �i�•�^�� �q�Z�k��

�h�p�•�g�x�\�Z�g�g�y�� �j�•�\�g�y�� �k�n�h�j�f�h�\�Z�g�h�k�l�•�� �m���f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•���m�� �i�j�h�p�_�k�•�� �i�j�h�_�d�l�m�\�Z�g�g�y�� �j�h�a�j�h�[�e�_�g�h�€�� �f�_�l�h�^�b�d�b�� �g�Z�� �i�j�h�p�_�k��

�n�h�j�f�m�\�Z�g�g�y���a�]�Z�^�Z�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•���m���k�l�m�^�_�g�l�•�\���f�Z�]�•�k�l�j�Z�l�m�j�b���i�_�j�r�h�]�h���j�h�d�m��

�g�Z�\�q�Z�g�g�y�� �k�i�_�p�•�Z�e�v�g�h�k�l�_�c�� �©�i�j�b�d�e�Z�^�g�Z�� �f�Z�l�_�f�Z�l�b�d�Z�ª�� �l�Z�� �©�•�g�n�h�j�f�Z�l�b�d�Z�ª��

�E�v�\�•�\�k�v�d�h�]�h�� �g�Z�p�•�h�g�Z�e�v�g�h�]�h�� �m�g�•�\�_�j�k�b�l�_�l�m�� �•�f�_�g�•�� �1�\�Z�g�Z�� �N�j�Z�g�d�Z�� �L�Z�d�b�f�� �q�b�g�h�f����

�h�[�‰�j�m�g�l�h�\�Z�g�• �d�j�b�l�_�j�•�€�� �•�� �^�_�k�d�j�b�i�l�h�j�b�� �a�Z�k�l�h�k�h�\�m�\�Z�e�b�k�y�� �m�� �i�j�h�p�_�k�•��

�^�h�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h�� �•�� �i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h�� �h�p�•�g�x�\�Z�g�g�y�� �j�•�\�g�y��

�k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• �f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\. 

�L�_�k�l���� �a�Z�i�j�h�i�h�g�h�\�Z�g�b�c�� �k�l�m�^�_�g�l�Z�f�� �^�e�y���^�h�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h�� �•��

�i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���h�p�•�g�x�\�Z�g�g�y�����f�Z�\���g�Z���f�_�l�•���^�_�f�h�g�k�l�j�Z�p�•�x���k�l�m�^�_�g�l�Z�f�b��

�\�h�e�h�^�•�g�g�y���g�b�f�b���e�_�d�k�b�q�g�b�f�b���g�Z�\�b�q�d�Z�f�b���c���m�f�•�g�g�y�f�b���\���i�b�k�v�f�•���± �d�h�f�i�h�g�_�g�l�Z�f�b��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• ���^�h�^�Z�l�h�d���;)���� �H�p�•�g�x�\�Z�g�g�y�� �m�k�i�•�r�g�h�k�l�•�� �\�b�d�h�g�Z�g�g�y��

�k�l�m�^�_�g�l�Z�f�b�� �l�_�k�l�m�� �a�^�•�c�k�g�x�\�Z�e�h�k�y�� �g�Z�� �h�k�g�h�\�•�� �\�b�d�e�Z�^�_�g�b�o�� �\�b�s�_�� �d�j�b�l�_�j�•�€�\���� �€�o��

�i�h�d�Z�a�g�b�d�•�\���l�Z���j�h�a�j�h�[�e�_�g�b�o���^�_�k�d�j�b�i�l�h�j�•�\ �a���\�b�d�h�j�b�k�l�Z�g�g�y�f��������-�[�Z�e�v�g�h�€���r�d�Z�e�b 

���l�Z�[�e����������.  
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 �L�Z�[�e������������ 

�R�d�Z�e�Z���h�p�•�g�x�\�Z�g�g�y���j�•�\�g�y���k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•���\���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• 

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\ 

�D�•�e�v�d�•�k�l�v �[�Z�e�•�\ �I�h�d�Z�a�g�b�d���j�•�\�g�y���k�n�h�j�f�h�\�Z�g�h�k�l�•��
�Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•���\���i�j�h�n�_�k�•�c�g�h��
�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�• 
90-100 �Z�g�]�e�h�f�h�\�g�Z �e�_�d�k�b�q�g�Z �d�h�f�i�_�l�_�g�l�g�•�k�l�v 

�\���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m��
�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• �k�n�h�j�f�h�\�Z�g�Z��

�g�Z���j�•�\�g�•���]�e�h�[�Z�e�v�g�h�]�h���\�h�e�h�^�•�g�g�y 
80-89 �Z�g�]�e�h�f�h�\�g�Z �e�_�d�k�b�q�g�Z �d�h�f�i�_�l�_�g�l�g�•�k�l�v 

�\���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m��
�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• �k�n�h�j�f�h�\�Z�g�Z��

�g�Z���Z�\�l�h�g�h�f�g�h�f�m���j�•�\�g�• 
70-79 �Z�g�]�e�h�f�h�\�g�Z �e�_�d�k�b�q�g�Z �d�h�f�i�_�l�_�g�l�g�•�k�l�v 

�\���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m��
�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• �k�n�h�j�f�h�\�Z�g�Z��

�g�Z���i�j�h�k�m�g�m�l�h�f�m���j�•�\�g�• 
60-69 �Z�g�]�e�h�f�h�\�g�Z �e�_�d�k�b�q�g�Z �d�h�f�i�_�l�_�g�l�g�•�k�l�v 

�\���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m��
�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• �k�n�h�j�f�h�\�Z�g�Z��

�g�Z���j�m�[�•�`�g�h�f�m �j�•�\�g�• 
50-59 �Z�g�]�e�h�f�h�\�g�Z �e�_�d�k�b�q�g�Z �d�h�f�i�_�l�_�g�l�g�•�k�l�v 

�\���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m��
�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• �k�n�h�j�f�h�\�Z�g�Z��

�g�Z���k�_�j�_�^�g�v�h�f�m���j�•�\�g�• 
40-49 �Z�g�]�e�h�f�h�\�g�Z �e�_�d�k�b�q�g�Z �d�h�f�i�_�l�_�g�l�g�•�k�l�v 

�\���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m��
�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• �k�n�h�j�f�h�\�Z�g�Z��

�g�Z���•�g�l�j�h�^�m�d�l�b�\�g�h�f�m���j�•�\�g�• 
0-39 �Z�g�]�e�h�f�h�\�g�Z �e�_�d�k�b�q�g�Z �d�h�f�i�_�l�_�g�l�g�•�k�l�v 

�\���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m��
�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• �g�_��

�k�n�h�j�f�h�\�Z�g�Z 
�������� �[�Z�e�•�\�� �[�m�e�b�� �j�h�a�i�h�^�•�e�_�g�•�� �f�•�`�� �i�¶�y�l�v�f�Z���a�Z�\�^�Z�g�g�y�f�b�� �l�_�k�l�m�� �c��

�g�Z�j�Z�o�h�\�m�\�Z�e�b�k�v�� �\�•�^�i�h�\�•�^�g�h�� �^�h�� �i�j�Z�\�b�e�v�g�h�k�l�•�� �c�� �d�h�j�_�d�l�g�h�k�l�•�� �\�b�d�h�g�Z�g�g�y��

�k�l�m�^�_�g�l�Z�f�b���a�Z�i�j�h�i�h�g�h�\�Z�g�b�o���a�Z�\�^�Z�g�v�� 
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�A�Z�� �j�_�a�m�e�v�l�Z�l�Z�f�b�� �h�p�•�g�x�\�Z�g�g�y�� �j�•�\�g�y�� �k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�• �m�q�Z�k�g�b�d�•�\�� �_�d�k�i�_�j�b�f�_�g�l�m�� �[�m�e�h�� �j�h�a�i�h�^�•�e�_�g�h�� �g�Z�� �?�=�� �l�Z�� �D�=�� �i�h�� ������

�k�l�m�^�_�g�l�•�\���m���d�h�`�g�•�c���]�j�m�i�•�����y�d�•���k�d�e�Z�e�b���_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�m���i�Z�j�m ���^�h�^�Z�l�h�d���<��.  

�G�Z�� �_�l�Z�i�•�� �j�_�Z�e�•�a�Z�p�•�€�� �_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�€�� �f�_�l�h�^�b�d�b�� �m�� �?�=�� �k�l�m�^�_�g�l�b�� �\��

�i�h�\�g�h�f�m�� �h�[�k�y�a�•�� �\�b�d�h�g�m�\�Z�e�b�� �d�h�f�i�e�_�d�k�b�� �\�i�j�Z�\�� �•�a�� �a�Z�i�j�h�i�h�g�h�\�Z�g�h�€�� �i�•�^�k�b�k�l�_�f�b��

�\�i�j�Z�\���� �f�Z�e�b�� �^�h�k�l�Z�l�g�v�h�� �i�j�Z�d�l�b�d�b�� �m�q�Z�k�l�•�� �m�� �q�Z�l�Z�o�� �•�� �n�h�j�m�f�Z�o���� �g�Z�i�b�k�Z�g�g�y��

�q�_�j�g�_�l�h�d�� �l�Z�� �n�•�g�Z�e�v�g�b�o�� �\�Z�j�•�Z�g�l�•�\�� �\�e�Z�k�g�b�o�� �l�_�d�k�l�•�\�� �^�h�f�•�g�m�\�Z�e�v�g�b�o�� �`�Z�g�j�•�\��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\�� �m�� �d�h�g�l�_�d�k�l�•��

�a�Z�k�l�h�k�m�\�Z�g�g�y�� �a�Z�i�j�h�i�h�g�h�\�Z�g�h�]�h�� �Z�e�]�h�j�b�l�f�m���d�h�e�_�d�l�b�\�g�h�€���i�•�^�]�h�l�h�\�d�b���i�b�k�_�f�g�h�]�h��

�i�j�h�^�m�d�l�m�����i�•�^�j�h�a������������.  

�M �D�=�� �g�Z�\�q�Z�g�g�y�� �a�^�•�c�k�g�x�\�Z�e�h�k�v���a�Z���f�_�l�h�^�b�d�h�x���� �i�j�b�c�g�y�l�h�x�� �m���E�v�\�•�\�k�v�d�h�f�m��

�g�Z�p�•�h�g�Z�e�v�g�h�f�m���m�g�•�\�_�j�k�b�l�_�l�•���•�f�_�g�•���1�\�Z�g�Z���N�j�Z�g�d�Z�� 

�H�l�j�b�f�Z�g�•���d�•�e�v�d�•�k�g�• �i�h�d�Z�a�g�b�d�b �j�•�\�g�•�\�� �k�n�h�j�f�h�\�Z�g�h�k�l�•�� �Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�• �m�q�Z�k�g�b�d�•�\�� �_�d�k�i�_�j�b�f�_�g�l�m�� �[�m�e�b�� �•�g�l�_�j�i�j�_�l�h�\�Z�g�•�� �•�a�� �a�Z�k�l�h�k�m�\�Z�g�g�y�f��

�f�_�l�h�^�•�\�� �f�Z�l�_�f�Z�l�b�q�g�h�€�� �k�l�Z�l�b�k�l�b�d�b���� �1�g�l�_�j�i�j�_�l�Z�p�•�€�� �j�_�a�m�e�v�l�Z�l�•�\�� �f�_�l�h�^�b�q�g�h�]�h��

�_�d�k�i�_�j�b�f�_�g�l�m���i�j�b�k�\�y�q�_�g�h���g�Z�k�l�m�i�g�b�c���i�•�^�j�h�a�^�•�e���^�b�k�_�j�l�Z�p�•�€�� 

 

3.2. �1�g�l�_�j�i�j�_�l�Z�p�•�y���j�_�a�m�e�v�l�Z�l�•�\���f�_�l�h�^�b�q�g�h�]�h���_�d�k�i�_�j�b�f�_�g�l�m�� 

 

�1�g�l�_�j�i�j�_�l�Z�p�•�x�� �j�_�a�m�e�v�l�Z�l�•�\�� �f�_�l�h�^�b�q�g�h�]�h �_�d�k�i�_�j�b�f�_�g�l�m �a�� �i�_�j�_�\�•�j�d�b��

�_�n�_�d�l�b�\�g�h�k�l�•�� �Z�\�l�h�j�k�v�d�h�€�� �f�_�l�h�^�b�d�b�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���a�� �\�b�d�h�j�b�k�l�Z�g�g�y�f�� �f�_�l�h�^�•�\�� �f�Z�l�_�f�Z�l�b�q�g�h�€�� �k�l�Z�l�b�k�l�b�d�b��

[204; 205] �[�m�e�h���i�j�h�\�_�^�_�g�h���g�Z���^�\�h�o���j�•�\�g�y�o:  

1. �I�_�j�_�\�•�j�d�Z�� �g�h�j�f�Z�e�v�g�h�k�l�•�� �j�h�a�i�h�^�•�e�m�� �^�Z�g�b�o���� �>�e�y�� �i�_�j�_�\�•�j�d�b��

�g�h�j�f�Z�e�v�g�h�k�l�•���j�h�a�i�h�^�•�e�m���[�m�e�h���a�h�[�j�Z�`�_�g�h���q�Z�k�l�h�l�g�m���]�•�k�l�h�]�j�Z�f�m���j�h�a�i�h�^�•�e�m���^�Z�g�b�o��

�a�� �l�_�h�j�_�l�b�q�g�h�� �g�h�j�f�Z�e�v�g�h�x�� �d�j�b�\�h�x �=�Z�m�k�Z ���j�b�k���� ������������ �Z�� �l�Z�d�h�`�� �h�[�j�Z�o�h�\�Z�g�h�� �l�_�k�l��
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�D�h�e�f�h�]�h�j�h�\�Z-�K�f�•�j�g�h�\�Z�� ���j�h�a�i�h�^�•�e�� �g�h�j�f�Z�e�v�g�b�c�� �i�j�b�� �S�!������������ �j�_�a�m�e�v�l�Z�l�b�� �y�d�h�]�h��

�\�d�Z�a�Z�g�•���g�Z���]�j�Z�n�•�d�m���i�h�j�m�q���a���]�•�k�l�h�]�j�Z�f�h�x�� 

2. �H�[�j�Z�o�m�g�h�d�� �k�l�Z�l�b�k�l�b�q�g�b�o�� �d�j�b�l�_�j�•�€�\���� �\�•�^�•�[�j�Z�g�b�o���g�Z�� �h�k�g�h�\�•�� �j�_�a�m�e�v�l�Z�l�•�\��

�i�_�j�_�\�•�j�d�b���^�Z�g�b�o�� 

�M�k�•�� �i�j�_�^�k�l�Z�\�e�_�g�•�� �h�[�j�Z�o�m�g�d�b�� �a�^�•�c�k�g�x�\�Z�e�b�k�y�� �a�� �\�b�d�h�j�b�k�l�Z�g�g�y�f��

�i�j�h�]�j�Z�f�g�h�]�h���i�j�h�^�m�d�l�m���^�e�y���k�l�Z�l�b�k�l�b�q�g�h�]�h���Z�g�Z�e�•�a�m Statistica. 

 

�J�b�k���������������Q�Z�k�l�h�l�g�Z���]�•�k�l�h�]�j�Z�f�Z���j�h�a�i�h�^�•�e�m���d�•�e�v�d�•�k�g�b�o���i�h�d�Z�a�g�b�d�•�\���j�•�\�g�•�\��

�k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•���\���i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• �\���?�=���g�Z���_�l�Z�i�•���^�h�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h��

�h�p�•�g�x�\�Z�g�g�y���a���l�_�h�j�_�l�b�q�g�h���g�h�j�f�Z�e�v�g�h�x���d�j�b�\�h�x���=�Z�m�k�Z �l�Z���^�Z�g�• �h�[�j�Z�o�m�g�d�m��

�l�_�k�l�m���D�h�e�f�h�]�h�j�h�\�Z-�K�f�•�j�g�h�\�Z 

 

�G�Z�� �i�_�j�r�h�f�m�� �j�•�\�g�•�� �•�g�l�_�j�i�j�_�l�Z�p�•�€�� �^�Z�g�b�o�� �_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h��

�^�h�k�e�•�^�`�_�g�g�y���� �i�_�j�r�� �a�Z�� �\�k�_���� �a�^�•�c�k�g�_�g�h�� �i�_�j�_�\�•�j�d�m���j�h�a�i�h�^�•�e�m �^�Z�g�b�o�� �d�•�e�v�d�•�k�g�b�o��

�i�h�d�Z�a�g�b�d�•�\�� �j�•�\�g�•�\�� �k�n�h�j�f�h�\�Z�g�h�k�l�•�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\��
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�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �\�� �?�= �•���D�= �g�Z�� �_�l�Z�i�Z�o 

�^�h�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���•���i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h �h�p�•�g�x�\�Z�g�g�y. 

�G�Z���j�b�k����3.1�����s�h���^�_�f�h�g�k�l�j�m�}���j�h�a�i�h�^�•�e���^�Z�g�b�o���d�•�e�v�d�•�k�g�b�o���i�h�d�Z�a�g�b�d�•�\���j�•�\�g�•�\��

�k�n�h�j�f�h�\�Z�g�h�k�l�•�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �\�� �?�=�� �g�Z�� �_�l�Z�i�•�� �^�h�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h��

�h�p�•�g�x�\�Z�g�g�y, �f�h�`�_�f�h���k�i�h�k�l�_�j�•�]�Z�l�b���l�_�����s�h���]�•�k�l�h�]�j�Z�f�Z���g�_���\�•�^�i�h�\�•�^�Z�}���l�_�h�j�_�l�b�q�g�h��

�g�h�j�f�Z�e�v�g�•�c�� �d�j�b�\�•�c�� �=�Z�m�k�Z�����K�i�h�k�l�_�j�•�]�Z�}�l�v�k�y�� �k�b�e�v�g�Z�� �i�j�Z�\�h�[�•�q�g�Z�� �Z�k�b�f�_�l�j�•�y�� �l�Z��

�_�d�k�p�_�k���� �s�h�� �f�h�`�_�� �k�\�•�^�q�b�l�b�� �i�j�h�� �g�_�g�h�j�f�Z�e�v�g�•�k�l�v�� �j�h�a�i�h�^�•�e�m�� �d�•�e�v�d�•�k�g�b�o��

�i�h�d�Z�a�g�b�d�•�\���j�•�\�g�•�\�� �k�n�h�j�f�h�\�Z�g�h�k�l�•�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•���� �F�Z�l�_�f�Z�l�b�q�g�_�� �k�i�h�^�•�\�Z�g�g�y��

�i�h�� �d�j�b�l�_�j�•�x�� �D�h�e�f�h�]�h�j�h�\�Z-�K�f�•�j�g�h�\�Z�� �l�Z�d�h�`�� �k�\�•�^�q�b�l�v�� �i�j�h�� �g�_�g�h�j�f�Z�e�v�g�•�k�l�v��

�j�h�a�i�h�^�•�e�m���� �L�h�f�m���� �a�Z�]�Z�e�h�f, �f�h�`�_�f�h�� �a�j�h�[�b�l�b�� �\�b�k�g�h�\�h�d�� �i�j�h�� �g�_�g�h�j�f�Z�e�v�g�•�k�l�v��

�j�h�a�i�h�^�•�e�m���^�Z�g�b�o���\���?�=���g�Z���_�l�Z�i�•���^�h�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���h�p�•�g�x�\�Z�g�g�y�� 

�G�Z�k�l�m�i�g�b�f�� �d�j�h�d�h�f�� �•�g�l�_�j�i�j�_�l�Z�p�•�€�� �^�Z�g�b�o�� �g�Z�� �i�_�j�r�h�f�m�� �j�•�\�g�•�� �[�m�e�Z��

�i�_�j�_�\�•�j�d�Z���j�h�a�i�h�^�•�e�m �^�Z�g�b�o�� �d�•�e�v�d�•�k�g�b�o�� �i�h�d�Z�a�g�b�d�•�\���j�•�\�g�•�\�� �k�n�h�j�f�h�\�Z�g�h�k�l�•��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �\�� �?�=�� �g�Z�� �_�l�Z�i�•���i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h�� �h�p�•�g�x�\�Z�g�g�y 

���j�b�k�������������� 

�G�Z���j�b�k����3.2�����s�h���^�_�f�h�g�k�l�j�m�}���j�h�a�i�h�^�•�e���^�Z�g�b�o���d�•�e�v�d�•�k�g�b�o���i�h�d�Z�a�g�b�d�•�\���j�•�\�g�•�\��

�k�n�h�j�f�h�\�Z�g�h�k�l�•�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• �\�� �?�=�� �g�Z�� �_�l�Z�i�•��

�i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h�� �h�p�•�g�x�\�Z�g�g�y, �f�h�`�_�f�h�� �k�i�h�k�l�_�j�•�]�Z�l�b�� �l�_���� �s�h��

�]�•�k�l�h�]�j�Z�f�Z �g�_�� �\�•�^�i�h�\�•�^�Z�}�� �l�_�h�j�_�l�b�q�g�h�� �g�h�j�f�Z�e�v�g�•�c�� �d�j�b�\�•�c�� �=�Z�m�k�Z����

�K�i�h�k�l�_�j�•�]�Z�}�l�v�k�y�� �k�b�e�v�g�Z�� �i�j�Z�\�h�[�•�q�g�Z�� �Z�k�b�f�_�l�j�•�y�� �l�Z�� �_�d�k�p�_�k���� �s�h�� �f�h�`�_�� �k�\�•�^�q�b�l�b��

�i�j�h�� �g�_�g�h�j�f�Z�e�v�g�•�k�l�v�� �j�h�a�i�h�^�•�e�m���� �F�Z�l�_�f�Z�l�b�q�g�_�� �k�i�h�^�•�\�Z�g�g�y�� �i�h�� �d�j�b�l�_�j�•�x��

�D�h�e�f�h�]�h�j�h�\�Z-�K�f�•�j�g�h�\�Z�� �k�\�•�^�q�b�l�v�� �l�Z�d�h�`�� �i�j�h�� �g�_�g�h�j�f�Z�e�v�g�•�k�l�v�� �j�h�a�i�h�^�•�e�m���� �L�h�f�m����

�a�Z�]�Z�e�h�f�� �f�h�`�_�f�h�� �a�j�h�[�b�l�b�� �\�b�k�g�h�\�h�d�� �i�j�h�� �g�_�g�h�j�f�Z�e�v�g�•�k�l�v�� �j�h�a�i�h�^�•�e�m�� �^�Z�g�b�o�� �\��

�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�•�c���]�j�m�i�•���c���g�Z���_�l�Z�i�•���i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h �h�p�•�g�x�\�Z�g�g�y. 
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�J�b�k�������������� �Q�Z�k�l�h�l�g�Z���]�•�k�l�h�]�j�Z�f�Z���j�h�a�i�h�^�•�e�m���d�•�e�v�d�•�k�g�b�o���i�h�d�Z�a�g�b�d�•�\���j�•�\�g�•�\��

�k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•���\���i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• �\���?�=���g�Z���_�l�Z�i�•��

�i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���h�p�•�g�x�\�Z�g�g�y���a���l�_�h�j�_�l�b�q�g�h���g�h�j�f�Z�e�v�g�h�x���d�j�b�\�h�x��

�=�Z�m�k�Z �l�Z���^�Z�g�• �h�[�j�Z�o�m�g�d�m���l�_�k�l�m���D�h�e�f�h�]�h�j�h�\�Z-�K�f�•�j�g�h�\�Z�� 

 

 

�1�^�_�g�l�b�q�g�•�� �h�[�j�Z�o�m�g�d�b�� �[�m�e�b�� �a�^�•�c�k�g�_�g�•�� �c�� �^�e�y�� �\�b�[�•�j�h�d�� �^�Z�g�b�o�� �D�=�����I�_�j�r�� �a�Z��

�\�k�_���� �a�^�•�c�k�g�_�g�h�� �i�_�j�_�\�•�j�d�m���j�h�a�i�h�^�•�e�m �^�Z�g�b�o�� �d�•�e�v�d�•�k�g�b�o�� �i�h�d�Z�a�g�b�d�•�\���j�•�\�g�•�\��

�k�n�h�j�f�h�\�Z�g�h�k�l�•�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �\���D�=�� �g�Z�� �_�l�Z�i�•���^�h�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h��

�h�p�•�g�x�\�Z�g�g�y. 

�G�Z�� �j�b�k����3.3, �s�h�� �a�h�[�j�Z�`�Z�}�� �j�h�a�i�h�^�•�e�� �d�•�e�v�d�•�k�g�b�o�� �i�h�d�Z�a�g�b�d�•�\���j�•�\�g�•�\��

�k�n�h�j�f�h�\�Z�g�h�k�l�•�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h��
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�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �\�� �D�=�� �g�Z�� �_�l�Z�i�•�� �^�h�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h��

�h�p�•�g�x�\�Z�g�g�y���� �f�h�`�_�f�h�� �k�i�h�k�l�_�j�•�]�Z�l�b�� �l�_���� �s�h�� �]�•�k�l�h�]�j�Z�f�Z�� �a�Z�]�Z�e�h�f�� �\�•�^�i�h�\�•�^�Z�}��

�l�_�h�j�_�l�b�q�g�h���g�h�j�f�Z�e�v�g�•�c���d�j�b�\�•�c���=�Z�m�k�Z�� 

 

�J�b�k������.3. �Q�Z�k�l�h�l�g�Z���]�•�k�l�h�]�j�Z�f�Z���j�h�a�i�h�^�•�e�m���d�•�e�v�d�•�k�g�b�o���i�h�d�Z�a�g�b�d�•�\���j�•�\�g�•�\��

�k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•���\���i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• �\���D�=���g�Z���_�l�Z�i�•���^�h�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h��

�h�p�•�g�x�\�Z�g�g�y���a���l�_�h�j�_�l�b�q�g�h���g�h�j�f�Z�e�v�g�h�x���d�j�b�\�h�x���=�Z�m�k�Z  

�l�Z���^�Z�g�• �h�[�j�Z�o�m�g�d�m���l�_�k�l�m���D�h�e�f�h�]�h�j�h�\�Z-�K�f�•�j�g�h�\�Z�� 

 

�K�b�e�v�g�h���\�b�j�Z�`�_�g�Z���Z�k�b�f�_�l�j�•�y���q�b���_�d�k�p�_�k�����y�d�•���k�\�•�^�q�Z�l�v���i�j�h���g�_�g�h�j�f�Z�e�v�g�•�k�l�v��

�j�h�a�i�h�^�•�e�m���� �g�_�� �k�i�h�k�l�_�j�•�]�Z�x�l�v�k�y���� �F�Z�l�_�f�Z�l�b�q�g�_�� �k�i�h�^�•�\�Z�g�g�y�� �i�h�� �d�j�b�l�_�j�•�x��

�D�h�e�f�h�]�h�j�h�\�Z-�K�f�•�j�g�h�\�Z�� �l�Z�d�h�`�� �k�\�•�^�q�b�l�v�� �i�j�h�� �g�h�j�f�Z�e�v�g�•�k�l�v�� �j�h�a�i�h�^�•�e�m���� �L�h�f�m����

�a�Z�]�Z�e�h�f���f�h�`�_�f�h���a�j�h�[�b�l�b���\�b�k�g�h�\�h�d���i�j�h���g�h�j�f�Z�e�v�g�•�k�l�v���j�h�a�i�h�^�•�e�m���^�Z�g�b�o���\���D�= �g�Z��

�_�l�Z�i�•���^�h�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���h�p�•�g�x�\�Z�g�g�y.  

�<�•�^�i�h�\�•�^�g�h���� �g�Z�k�l�m�i�g�b�f�� �d�j�h�d�h�f�� �h�[�j�Z�o�m�g�d�m�� �^�Z�g�b�o�� �k�l�Z�e�Z�� �i�_�j�_�\�•�j�d�Z��

�g�h�j�f�Z�e�v�g�h�k�l�•���j�h�a�i�h�^�•�e�m �d�•�e�v�d�•�k�g�b�o�� �i�h�d�Z�a�g�b�d�•�\���j�•�\�g�•�\�� �k�n�h�j�f�h�\�Z�g�h�k�l�•��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��
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�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �\�� �D�=�� �g�Z�� �_�l�Z�i�•���i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h�� �h�p�•�g�x�\�Z�g�g�y 

���j�b�k������������.  

 

�J�b�k��������4. �Q�Z�k�l�h�l�g�Z���]�•�k�l�h�]�j�Z�f�Z���j�h�a�i�h�^�•�e�m���d�•�e�v�d�•�k�g�b�o���i�h�d�Z�a�g�b�d�•�\���j�•�\�g�•�\��

�k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•���\���i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• �\ �D�=���g�Z���_�l�Z�i�•��

�i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���h�p�•�g�x�\�Z�g�g�y���a���l�_�h�j�_�l�b�q�g�h���g�h�j�f�Z�e�v�g�h�x���d�j�b�\�h�x��

�=�Z�m�k�Z �l�Z���^�Z�g�• �h�[�j�Z�o�m�g�d�m���l�_�k�l�m���D�h�e�f�h�]�h�j�h�\�Z-�K�f�•�j�g�h�\�Z�� 

 

�G�Z�� �j�b�k����3.4���� �y�d�b�c �a�h�[�j�Z�`�Z�}�� �j�h�a�i�h�^�•�e�� �d�•�e�v�d�•�k�g�b�o�� �i�h�d�Z�a�g�b�d�•�\���j�•�\�g�•�\��

�k�n�h�j�f�h�\�Z�g�h�k�l�•�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\���i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �\�� �D�=�� �g�Z�� �_�l�Z�i�•��

�i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h�� �h�p�•�g�x�\�Z�g�g�y�����f�h�`�_�f�h�� �k�i�h�k�l�_�j�•�]�Z�l�b�� �l�_���� �s�h��

�]�•�k�l�h�]�j�Z�f�Z�� �g�_�� �\�•�^�i�h�\�•�^�Z�}�� �l�_�h�j�_�l�b�q�g�h�� �g�h�j�f�Z�e�v�g�•�c�� �d�j�b�\�•�c�� �=�Z�m�k�Z����

�K�i�h�k�l�_�j�•�]�Z�}�l�v�k�y�� �e�•�\�h�[�•�q�g�Z�� �Z�k�b�f�_�l�j�•�y���� �s�h�� �f�h�`�_�� �k�\�•�^�q�b�l�b�� �i�j�h�� �g�_�g�h�j�f�Z�e�v�g�•�k�l�v��

�j�h�a�i�h�^�•�e�m���� �F�Z�l�_�f�Z�l�b�q�g�_�� �k�i�h�^�•�\�Z�g�g�y�� �i�h�� �d�j�b�l�_�j�•�x�� �D�h�e�f�h�]�h�j�h�\�Z-�K�f�•�j�g�h�\�Z��

�l�Z�d�h�`�� �k�\�•�^�q�b�l�v�� �i�j�h�� �g�_�g�h�j�f�Z�e�v�g�•�k�l�v�� �j�h�a�i�h�^�•�e�m���� �L�h�f�m���� �a�Z�]�Z�e�h�f�� �f�h�`�_�f�h��
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�a�j�h�[�b�l�b�� �\�b�k�g�h�\�h�d�� �i�j�h�� �g�_�g�h�j�f�Z�e�v�g�•�k�l�v�� �j�h�a�i�h�^�•�e�m�� �^�Z�g�b�o�� �\�� �d�h�g�l�j�h�e�v�g�•�c�� �]�j�m�i�•��

�g�Z���i�_�j�_�^�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�f�m���_�l�Z�i�•�� 

�I�_�j�_�o�h�^�b�f�h�� �^�h�� �^�j�m�]�h�]�h�� �j�•�\�g�y�� �•�g�l�_�j�i�j�_�l�Z�p�•�€�� �^�Z�g�b�o�� �^�h- �l�Z��

�i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���h�p�•�g�x�\�Z�g�g�y���j�•�\�g�•�\�� �k�n�h�j�f�h�\�Z�g�h�k�l�•�� �Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�• �m�q�Z�k�g�b�d�•�\���?�=���l�Z���D�=�� 

�M�� �[�•�e�v�r�h�k�l�•�� �\�b�i�Z�^�d�•�\�� �j�h�a�i�h�^�•�e���d�•�e�v�d�•�k�g�b�o�� �i�h�d�Z�a�g�b�d�•�\���j�•�\�g�•�\��

�k�n�h�j�f�h�\�Z�g�h�k�l�•�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �g�Z�� �h�k�g�h�\�•���^�h- �l�Z��

�i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h�� �h�p�•�g�x�\�Z�g�g�y���m�q�Z�k�g�b�d�•�\�� �?�=�� �l�Z�� �D�= �\�b�y�\�b�\�k�y��

�g�_�g�h�j�f�Z�e�v�g�b�f�����H�d�j�•�f���l�h�]�h�����h�k�d�•�e�v�d�b���\���d�h�`�g�•�c���a���]�j�m�i���_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�€���i�Z�j�b��

���?�=�� �•�� �D�=�����\�b�[�•�j�d�Z�� �d�•�e�v�d�•�k�g�b�o�� �i�h�d�Z�a�g�b�d�•�\�� �j�•�\�g�•�\�� �k�n�h�j�f�h�\�Z�g�h�k�l�•�� �Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•�� �k�d�e�Z�^�Z�e�Z �f�_�g�r���� �y�d�� �������� �k�i�h�k�l�_�j�_�`�_�g�v���� �[�m�e�h�� �i�j�b�c�g�y�l�h�� �j�•�r�_�g�g�y��

�h�[�j�Z�o�m�g�d�m�� �g�_�i�Z�j�Z�f�_�l�j�b�q�g�b�o���k�l�Z�l�b�k�l�b�q�g�b�o���d�j�b�l�_�j�•�€�\���� �>�e�y�� �i�_�j�_�\�•�j�d�b��

�k�l�Z�l�b�k�l�b�q�g�h�€�� �a�g�Z�q�m�s�h�k�l�•�� �f�•�`�� �^�\�h�f�Z�� �g�_�a�Z�e�_�`�g�b�f�b�� �\�b�[�•�j�d�Z�f�b���d�•�e�v�d�•�k�g�b�o��

�i�h�d�Z�a�g�b�d�•�\�� �j�•�\�g�•�\�� �k�n�h�j�f�h�\�Z�g�h�k�l�•�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �?�=�� �•�� �D�=���[�m�e�h�� �a�^�•�c�k�g�_�g�h��

�h�[�j�Z�o�m�g�h�d�� �8-�d�j�b�l�_�j�•�x�� �F�Z�g�g�Z�� �<�•�l�g�•�� ���g�_�i�Z�j�Z�f�_�l�j�b�q�g�b�c�� �d�j�b�l�_�j�•�c���� �y�d�b�c��

�i�_�j�_�\�•�j�y�}�� �k�l�Z�l�b�k�l�b�q�g�m�� �a�g�Z�q�m�s�•�k�l�v�� �j�•�a�g�b�p�•�� �^�\�h�o�� �g�_�a�Z�e�_�`�g�b�o�� �\�b�[�•�j�h�d�� �i�h��

�f�_�^�•�Z�g�•������ �>�e�y�� �i�_�j�_�\�•�j�d�b�� �k�l�Z�l�b�k�l�b�q�g�h�€�� �a�g�Z�q�m�s�h�k�l�•�� �f�•�`�� �^�\�h�f�Z�� �a�Z�e�_�`�g�b�f�b��

�\�b�[�•�j�d�Z�f�b�� �d�•�e�v�d�•�k�g�b�o�� �i�h�d�Z�a�g�b�d�•�\�� �j�•�\�g�•�\�� �k�n�h�j�f�h�\�Z�g�h�k�l�•�� �Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•�� �m�� �?�=�� �l�Z�� �m�� �D�=���� �\�•�^�i�h�\�•�^�g�h�����[�m�e�h�� �a�^�•�c�k�g�_�g�h�� �h�[�j�Z�o�m�g�h�d�� �d�j�b�l�_�j�•�x��

�<�•�e�d�•�d�k�h�g�Z�����g�_�i�Z�j�Z�f�_�l�j�b�q�g�b�c���d�j�b�l�_�j�•�c�����s�h���i�_�j�_�\�•�j�y�}���k�l�Z�l�b�k�l�b�q�g�m���a�g�Z�q�m�s�•�k�l�v��

�j�•�a�g�b�p�•���^�\�h�o���a�Z�e�_�`�g�b�o���\�b�[�•�j�h�d���i�h���f�_�^�•�Z�g�•���� 

�A���f�_�l�h�x���a�¶�y�k�m�\�Z�g�g�y���q�b���•�k�g�m�\�Z�e�Z���\�•�^�f�•�g�g�•�k�l�v���f�•�`���j�•�\�g�y�f�b �k�n�h�j�f�h�\�Z�g�h�k�l�•��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �m���k�l�m�^�_�g�l�•�\���?�=�� �l�Z�� �m�� �D�= �g�Z�� �_�l�Z�i�•��
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�^�h�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���h�p�•�g�x�\�Z�g�g�y���[�m�e�h�� �a�^�•�c�k�g�_�g�h�� �h�[�j�Z�o�m�g�h�d U-�d�j�b�l�_�j�•�x��

�F�Z�g�g�Z���<�•�l�g�• �^�e�y���j�•�a�g�b�p�•���f�_�^�•�Z�g���?�=���l�Z���D�=�����>�Z�g�•���h�[�j�Z�o�m�g�d�m��U-�d�j�b�l�_�j�•�x���F�Z�g�g�Z��

�<�•�l�g�• �^�e�y���j�•�a�g�b�p�•���f�_�^�•�Z�g���?�=���l�Z���D�= �g�Z���_�l�Z�i�•���^�h�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���h�p�•�g�x�\�Z�g�g�y 

�i�j�_�^�k�l�Z�\�e�_�g�h���m���l�Z�[�e��������3. 

�L�Z�[�e�b�p�y������3 

�>�Z�g�•���h�[�j�Z�o�m�g�d�m��U-�d�j�b�l�_�j�•�x���F�Z�g�g�Z���<�•�l�g�• �^�e�y���j�•�a�g�b�p�•���f�_�^�•�Z�g���?�=���l�Z���D�=  

�g�Z���_�l�Z�i�•���^�h�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���h�p�•�g�x�\�Z�g�g�y 

 

�F�Z�l�_�f�Z�l�b�q�g�_���k�i�h�^�•�\�Z�g�g�y���i�h��U-�d�j�b�l�_�j�•�x���F�Z�g�g�Z-�M�•�l�g�• 

�?�l�Z�i��
�^�h�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h 

�h�p�•�g�x�\�Z�g�g�y 
0,144786867 

 

�G�Z���h�k�g�h�\�•�� �h�l�j�b�f�Z�g�b�o���^�Z�g�b�o���� �i�j�_�^�k�l�Z�\�e�_�g�b�o�� �m �l�Z�[�e. 3.3, �f�h�`�_�f�h��

�k�i�h�k�l�_�j�•�]�Z�l�b�� �k�l�Z�l�b�k�l�b�q�g�m�� �g�_�a�g�Z�q�m�s�•�k�l�v�� �j�•�a�g�b�p�•�� �f�_�^�•�Z�g���?�= �l�Z���D�=���g�Z���_�l�Z�i�•��

�^�h�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h�� �h�p�•�g�x�\�Z�g�g�y���� �h�k�d�•�e�v�d�b�� �f�Z�l�_�f�Z�l�b�q�g�_�� �k�i�h�^�•�\�Z�g�g�y�� �}��

�[�•�e�v�r�b�f�� �a�Z�� ������������ �P�_�c �i�h�d�Z�a�g�b�d���k�\�•�^�q�b�l�v�� �i�j�h�� �i�j�b�[�e�b�a�g�h�� �k�o�h�`�b�c�� �j�•�\�_�g�v��

�k�n�h�j�f�h�\�Z�g�h�k�l�•�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �m���k�l�m�^�_�g�l�•�\���?�=�� �l�Z�� �m�� �D�= �g�Z���_�l�Z�i�•��

�^�h�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���h�p�•�g�x�\�Z�g�g�y. 

�A�� �f�_�l�h�x�� �a�¶�y�k�m�\�Z�g�g�y���g�Z�y�\�g�h�k�l�• �\�•�^�f�•�g�g�h�k�l�• �f�•�`���j�•�\�g�y�f�b �k�n�h�j�f�h�\�Z�g�h�k�l�•��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �m���k�l�m�^�_�g�l�•�\���?�=�� �l�Z�� �m�� �D�= �g�Z�� �_�l�Z�i�•��

�i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h�� �h�p�•�g�x�\�Z�g�g�y�� �[�m�e�h�� �a�^�•�c�k�g�_�g�h�� �h�[�j�Z�o�m�g�h�d �l�h�]�h�� �`��U-

�d�j�b�l�_�j�•�x���F�Z�g�g�Z���<�•�l�g�• ���l�Z�[�e��������4). 

�L�Z�[�e�b�p�y������4 
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�>�Z�g�•���h�[�j�Z�o�m�g�d�m��U-�d�j�b�l�_�j�•�x���F�Z�g�g�Z���<�•�l�g�• �^�e�y���j�•�a�g�b�p�•���f�_�^�•�Z�g���?�=���l�Z���D�= �g�Z��

�_�l�Z�i�•���i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���h�p�•�g�x�\�Z�g�g�y 

 

�F�Z�l�_�f�Z�l�b�q�g�_���k�i�h�^�•�\�Z�g�g�y���i�h��U-�d�j�b�l�_�j�•�x���F�Z�g�g�Z-�M�•�l�g�• 

�?�l�Z�i 
�i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h��

�h�p�•�g�x�\�Z�g�g�y  
0,000000269113236 

 

�G�Z���h�k�g�h�\�•�� �h�l�j�b�f�Z�g�b�o�� �^�Z�g�b�o���� �i�j�_�^�k�l�Z�\�e�_�g�b�o�� �m���l�Z�[�e. 3.4, �f�h�`�_�f�h 

�k�i�h�k�l�_�j�•�]�Z�l�b�� �k�l�Z�l�b�k�l�b�q�g�m�� �a�g�Z�q�m�s�•�k�l�v�� �j�•�a�g�b�p�•�� �f�_�^�•�Z�g���?�=�� �l�Z�� �D�= �g�Z���_�l�Z�i�•��

�i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h �h�p�•�g�x�\�Z�g�g�y���� �h�k�d�•�e�v�d�b�� �f�Z�l�_�f�Z�l�b�q�g�_�� �k�i�h�^�•�\�Z�g�g�y�� �}��

�f�_�g�r�b�f�� �a�Z�� ������������ �P�_�� �k�\�•�^�q�b�l�v�� �i�j�h�� �d�Z�j�^�b�g�Z�e�v�g�h�� �j�•�a�g�b�c�� �j�•�\�_�g�v���k�n�h�j�f�h�\�Z�g�h�k�l�•��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �m���k�l�m�^�_�g�l�•�\���?�=�� �l�Z�� �m�� �D�= �a�Z�� �^�Z�g�b�f�b 

�i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���h�p�•�g�x�\�Z�g�g�y. 

�G�Z�k�l�m�i�g�b�f�� �d�j�h�d�h�f���^�j�m�]�h�]�h�� �j�•�\�g�y���•�g�l�_�j�i�j�_�l�Z�p�•�€�� �j�_�a�m�e�v�l�Z�l�•�\��

�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h�� �^�h�k�e�•�^�`�_�g�g�y �[�m�e�h�� �a�¶�y�k�m�\�Z�g�g�y���k�l�Z�l�b�k�l�b�q�g�h�€ �a�g�Z�q�m�s�h�k�l�• 

�j�•�a�g�b�p�•�� �f�_�^�•�Z�g���d�h�`�g�h�€�� �a�� �]�j�m�i�� �_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�€�� �i�Z�j�b�� ���?�=�� �•�� �D�=���� �a�Z�� �^�Z�g�b�f�b��

�^�h�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���•���i�•�k�e�y�_�d�k�i�_�j�b�f�_�l�g�Z�e�v�g�h�]�h���a�j�•�a�•�\���a���f�_�l�h�x���h�p�•�g�x�\�Z�g�g�y��

�k�l�Z�l�b�k�l�b�q�g�h�€�� �a�g�Z�q�m�s�h�k�l�•�� �a�j�h�k�l�Z�g�g�y���j�•�\�g�y �k�n�h�j�f�h�\�Z�g�h�k�l�•�� �Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•���m���k�l�m�^�_�g�l�•�\���?�=���l�Z���m���D�= �a�Z���i�_�j�•�h�^���_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���g�Z�\�q�Z�g�g�y.  

�I�_�j�r�� �a�Z�� �\�k�_���� �[�m�e�h�� �a�^�•�c�k�g�_�g�h�� �h�[�j�Z�o�m�g�h�d���k�l�Z�l�b�k�l�b�q�g�h�€ �a�g�Z�q�m�s�h�k�l�• 

�j�•�a�g�b�p�•�� �f�_�^�•�Z�g���?�=�� �a�Z�� �^�Z�g�b�f�b���^�h�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h�� �•��

�i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���a�j�•�a�•�\�����l�Z�[�e��������5). 
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�L�Z�[�e�b�p�y������5 

�H�[�j�Z�o�m�g�h�d���k�l�Z�l�b�k�l�b�q�g�h�€ �a�g�Z�q�m�s�h�k�l�• �j�•�a�g�b�p�•���f�_�^�•�Z�g���?�=���a�Z���^�Z�g�b�f�b��

�^�h�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���•���i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���a�j�•�a�•�\ 

�F�Z�l�_�f�Z�l�b�q�g�_���k�i�h�^�•�\�Z�g�g�y���i�h���d�j�b�l�_�j�•�x���<�•�e�d�•�d�k�h�g�Z 

�?�= 

���a�Z���^�Z�g�b�f�b��
�^�h�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���•��

�i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h��
�h�p�•�g�x�\�Z�g�g�y�� 

0,00000000163278814 

 

�G�Z���h�k�g�h�\�•���^�Z�g�b�o���h�[�j�Z�o�m�g�d�m���k�l�Z�l�b�k�l�b�q�g�h�€ �a�g�Z�q�m�s�h�k�l�• �j�•�a�g�b�p�•���f�_�^�•�Z�g���?�=��
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�d�h�f�i�_�l�_�g�l�g�h�k�l�• �\���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• 

�k�l�m�^�_�g�l�•�\���?�= 

 

��g�Z���j�b�k�� �:�E�D���\���I�H�I���±�Z�g�]�e�h�f�h�\�g�Z���e�_�d�k�b�q�g�Z���d�h�f�i�_�l�_�g�l�g�•�k�l�v���\���i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�v�f�• 

�J�b�k��������6. �>�b�g�Z�f�•�d�Z���a�j�h�k�l�Z�g�g�y���j�•�\�g�•�\���k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�• �\���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• 

�k�l�m�^�_�g�l�•�\���D�= 

�K�_�j�_�^�g�•�c�� �i�h�d�Z�a�g�b�d���j�•�\�g�y �k�n�h�j�f�h�\�Z�g�h�k�l�•�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �a�j�•�k�� �^�h��

�Z�\�l�h�g�h�f�g�h�]�h�� ���K�������� �^�h�k�y�]�g�_�g�g�y�� �y�d�h�]�h�� �k�l�m�^�_�g�l�Z�f�b�� �?�=�� �•�� �[�m�e�h���f�_�l�h�x��

�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���g�Z�\�q�Z�g�g�y�����M���D�= �k�_�j�_�^�g�•�c�� �i�h�d�Z�a�g�b�d���j�•�\�g�y �k�n�h�j�f�h�\�Z�g�h�k�l�•��
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�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• �a�Z�e�b�r�b�\�k�y���g�Z���l�•�c���`�_���i�h�a�g�Z�q�p�•.  

�H�l�j�b�f�Z�g�•�� �^�Z�g�•���•�g�l�_�j�i�j�_�l�Z�p�•�€�� �j�_�a�m�e�v�l�Z�l�•�\�� �_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h��

�^�h�k�e�•�^�`�_�g�g�y���� �y�d�•�� �^�h�\�h�^�y�l�v�� �k�m�l�l�}�\�_�� �a�j�h�k�l�Z�g�g�y�� �j�•�\�g�y�� �k�n�h�j�f�h�\�Z�g�h�k�l�•��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �m�� �k�l�m�^�_�g�l�•�\�� �?�=���� �k�\�•�^�q�Z�l�v�� �i�j�h�� �_�n�_�d�l�b�\�g�•�k�l�v��

�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�€���f�_�l�h�^�b�d�b���c���^�h�a�\�h�e�y�x�l�v���a�j�h�[�b�l�b �\�b�k�g�h�\�h�d���i�j�h���^�h�p�•�e�v�g�•�k�l�v��

�€�€�� �\�i�j�h�\�Z�^�`�_�g�g�y�� �m�� �i�j�h�p�_�k�� �h�\�h�e�h�^�•�g�g�y�� �Z�g�]�e�•�c�k�v�d�h�x�� �f�h�\�h�x�� �a�Z�� �i�j�h�n�_�k�•�c�g�b�f��

�k�i�j�y�f�m�\�Z�g�g�y�f�� �f�Z�c�[�m�l�g�•�f�b�� �1�L-�n�Z�o�•�\�p�y�f�b�� �m�� �i�j�h�p�_�k�•�� �g�Z�\�q�Z�g�g�y�� �m�� �f�Z�]�•�k�l�j�Z�l�m�j�•����

�A�Z�� �^�Z�g�b�f�b�� �j�_�a�m�e�v�l�Z�l�•�\�� �_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h�� �^�h�k�e�•�^�`�_�g�g�y �^�h�p�•�e�v�g�h�� �m�d�e�Z�k�l�b��

�f�_�l�h�^�b�q�g�•�� �j�_�d�h�f�_�g�^�Z�p�•�€�� �s�h�^�h�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\�� 

 

�����������F�_�l�h�^�b�q�g�•���j�_�d�h�f�_�g�^�Z�p�•�€���s�h�^�h���n�h�j�f�m�\�Z�g�g�y�� 

�Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•�� 

�m���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•�� 

�f�Z�c�[�m�l�g�•�o���n�Z�o�•�\�p�•�\���a���•�g�n�h�j�f�Z�p�•�c�g�b�o���l�_�o�g�h�e�h�]�•�c  

 

�A�]�•�^�g�h���a���i�j�h�_�d�l�h�f �D�h�g�p�_�i�p�•�€�� �j�h�a�\�b�l�d�m�� �h�k�\�•�l�b�� �g�Z�����������±���������� �j�j������ �\�_�d�l�h�j��

�j�h�a�\�b�l�d�m�� �h�k�\�•�l�b �i�_�j�_�^�[�Z�q�Z�}�� �i�_�j�_�l�\�h�j�_�g�g�y���i�j�h�p�_�k�m�� �g�Z�\�q�Z�g�g�y�� �m�� �A�<�H���g�Z��

�•�g�g�h�\�Z�p�•�c�g�_�� �k�_�j�_�^�h�\�b�s�_���� �m�� �y�d�h�f�m�� �a�^�•�c�k�g�x�}�l�v�k�y�� �i�•�^�]�h�l�h�\�d�Z��

�d�h�g�d�m�j�_�g�l�h�k�i�j�h�f�h�`�g�b�o���f�Z�c�[�m�l�g�•�o�� �n�Z�o�•�\�p�•�\ �y�d���g�Z�� �}�\�j�h�i�_�c�k�v�d�h�f�m���� �l�Z�d���•���g�Z��

�k�\�•�l�h�\�h�f�m �j�b�g�d�m �i�j�Z�p�•. �A�]�Z�^�Z�g�b�c�� �i�j�h�_�d�l�� �\�j�Z�o�h�\�m�}�� �c�� �]�e�h�[�Z�e�v�g�•�� �l�_�g�^�_�g�p�•�€��

�k�m�q�Z�k�g�h�]�h�� �_�l�Z�i�m�� �j�h�a�\�b�l�d�m�� �\�b�s�h�€�� �h�k�\�•�l�b���� �y�d�•�� �f�Z�x�l�v�� �k�m�l�l�}�\�b�c�� �\�i�e�b�\�� �g�Z��

�j�h�a�\�b�l�h�d���•�g�r�h�f�h�\�g�h�€ �i�•�^�]�h�l�h�\�d�b���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���m���A�<�H���� 

�L�Z�d�•�� �l�_�g�^�_�g�p�•�€�� �\�b�k�m�\�Z�x�l�v�� �g�h�\�•�� �\�b�f�h�]�b�� �s�h�^�h�� �\�h�e�h�^�•�g�g�y�� �f�Z�c�[�m�l�g�•�f�b��

�n�Z�o�•�\�p�y�f�b�� �1�L-�k�n�_�j�b�� �Z�g�]�e�•�c�k�v�d�h�x�� �f�h�\�h�x���± �f�h�\�h�x�� �]�e�h�[�Z�e�v�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y����

�s�h���\�•�^�•�]�j�Z�}���d�e�x�q�h�\�m���j�h�e�v���m���i�j�h�p�_�k�•���\�b�d�h�g�Z�g�g�y���g�b�f�b���i�j�h�n�_�k�•�c�g�b�o���h�[�h�\�¶�y�a�d�•�\����



177 
 
�n�m�g�d�p�•�c���l�Z���j�h�e�_�c�����F�Z�c�[�m�l�g�•���1�L-�n�Z�o�•�\�p�•���f�Z�x�l�v���^�_�f�h�g�k�l�j�m�\�Z�l�b���\�b�k�h�d�b�c���j�•�\�_�g�v��

�k�n�h�j�f�h�\�Z�g�h�k�l�•�� �g�_�� �e�b�r�_�� �i�j�h�n�_�k�•�c�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•���� �Z�e�_�� �c�� �a�^�Z�l�g�•�k�l�v�� �y�d�•�k�g�h��

�j�_�Z�e�•�a�m�\�Z�l�b���i�b�k�_�f�g�_���c���m�k�g�_���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�_���k�i�•�e�d�m�\�Z�g�g�y���Z�g�]�e�•�c�k�v�d�h�x��

�f�h�\�h�x���� �Z�� �^�e�y�� �p�v�h�]�h�� �m�� �g�b�o�� �g�Z�� �^�h�k�l�Z�l�g�v�h�f�m�� �j�•�\�g�•���f�Z�} �[�m�l�b�� �k�n�h�j�f�h�\�Z�g�Z��

�Z�g�]�e�h�f�h�\�g�Z���e�_�d�k�b�q�g�Z���d�h�f�i�_�l�_�g�l�g�•�k�l�v���\���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•���� �G�Z�r�_�� �l�\�_�j�^�`�_�g�g�y�� �‰�j�m�g�l�m�}�l�v�k�y�� �g�Z�� �l�h�f�m�� �n�Z�d�l�•���� �s�h�� �k�i�_�p�b�n�•�d�Z��

�j�h�[�h�l�b�� �1�L-�n�Z�o�•�\�p�y�� �i�_�j�_�^�[�Z�q�Z�}�� �\�_�^�_�g�g�y�� �a�g�Z�q�g�h�€�� �d�•�e�v�d�h�k�l�•���l�Z�d�h�]�h�� �e�b�k�l�m�\�Z�g�g�y 

�Z�g�]�e�•�c�k�v�d�h�x�� �f�h�\�h�x���� �h�k�d�•�e�v�d�b�� �a�h�\�g�•�r�g�•�f�b�� �i�h�k�l�Z�q�Z�e�v�g�b�d�Z�f�b�� �q�b�� �a�Z�f�h�\�g�b�d�Z�f�b��

�m�d�j�Z�€�g�k�v�d�b�o���1�L-�d�h�f�i�Z�g�•�c���}���a�Z�j�m�[�•�`�g�•���i�•�^�i�j�b�}�f�k�l�\�Z���l�Z���i�•�^�i�j�b�}�f�p�•�� 

�A�Z�i�j�h�i�h�g�h�\�Z�g�Z �f�_�l�h�^�b�d�Z���n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\ �j�_�Z�e�•�a�h�\�Z�g�Z�� �\�� �f�_�`�Z�o���g�h�j�f�Z�l�b�\�g�h�€���g�Z�\�q�Z�e�v�g�h�€��

�^�b�k�p�b�i�e�•�g�b���©�1�g�h�a�_�f�g�Z���f�h�\�Z���a�Z���i�j�h�n�_�k�•�c�g�b�f���k�i�j�y�f�m�\�Z�g�g�y�f�ª�����Z�g�]�e�•�c�k�v�d�Z��, �^�e�y��

�\�b�d�e�Z�^�Z�g�g�y�� �y�d�h�€�� �g�Z�\�q�Z�e�v�g�b�f�� �i�e�Z�g�h�f�� �i�•�^�]�h�l�h�\�d�b�� �f�Z�]�•�k�l�j�•�\ �1�� �d�m�j�k�m��

�k�i�_�p�•�Z�e�v�g�h�k�l�_�c�� �©�i�j�b�d�e�Z�^�g�Z�� �f�Z�l�_�f�Z�l�b�d�Z�ª�� �l�Z�� �©�•�g�n�h�j�f�Z�l�b�d�Z�ª �\�•�^�\�_�^�_�g�h�� ������

�Z�m�^�b�l�h�j�g�b�o�� �]�h�^�b�g�b�� �l�Z�� ������ �]�h�^�b�g�b�� �^�e�y�� �k�Z�f�h�k�l�•�c�g�h�€�� �j�h�[�h�l�b. �I�j�h�\�•�^�g�b�f�b��

�a�Z�k�h�[�Z�f�b �\�i�j�h�\�Z�^�`�_�g�g�y �Z�\�l�h�j�k�v�d�h�€���f�_�l�h�^�b�d�b���} �j�h�a�j�h�[�e�_�g�•���d�h�f�i�e�_�d�k�b �\�i�j�Z�\ 

���^�h�^�Z�l�h�d�� �>������ �j�h�a�j�Z�o�h�\�Z�g�• �g�Z�� ���� �Z�m�^�b�l�h�j�g�b�o �]�h�^�b�g���•�� �������]�h�^�b�g�� �k�Z�f�h�k�l�•�c�g�h�€��

�j�h�[�h�l�b�� �k�l�m�^�_�g�l�•�\���� �Z�� �l�Z�d�h�`�� �Z�e�]�h�j�b�l�f�� �d�h�e�_�d�l�b�\�g�h�€�� �i�•�^�]�h�l�h�\�d�b���i�b�k�_�f�g�h�]�h��

�i�j�h�^�m�d�l�m���� �a�Z�i�j�h�i�h�g�h�\�Z�g�b�c�� �^�e�y�� �j�_�Z�e�•�a�Z�p�•�€�� �y�d�� �m�� �i�j�h�p�_�k�•�� �Z�m�^�b�l�h�j�g�h�€���� �l�Z�d�� �•�� �m��

�i�j�h�p�_�k�•���k�Z�f�h�k�l�•�c�g�h�€���j�h�[�h�l�b���k�l�m�^�_�g�l�•�\. 

�?�n�_�d�l�b�\�g�•�k�l�v���i�b�k�_�f�g�h�€���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�€���d�h�f�m�g�•�d�Z�p�•�€���f�Z�c�[�m�l�g�•�o��

�1�L-�n�Z�o�•�\�p�•�\���a�Z�e�_�`�b�l�v���\�•�^���j�•�\�g�y���k�n�h�j�f�h�\�Z�g�h�k�l�•���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•�����y�d�Z��

�l�j�Z�d�l�m�}�l�v�k�y���y�d���•�g�l�_�]�j�h�\�Z�g�Z���y�d�•�k�l�v���p�b�o���n�Z�o�•�\�p�•�\�����s�h���^�h�a�\�h�e�y�}���€�f���a�Z�k�l�h�k�h�\�m�\�Z�l�b��

�d�h�f�i�e�_�d�k�� �a�g�Z�g�v���� �g�Z�\�b�q�h�d�� �l�Z�� �a�^�Z�l�g�h�k�l�_�c�� �\�b�d�h�j�b�k�l�h�\�m�\�Z�l�b�� �k�e�h�\�g�b�d�h�\�b�c�� �a�Z�i�Z�k��

�Z�g�]�e�•�c�k�v�d�h�€���f�h�\�b���m���i�b�k�v�f�h�\�•�c���n�h�j�f�•���m���i�j�h�p�_�k�•���k�l�\�h�j�_�g�g�y���i�j�h�^�m�d�l�•�\���i�b�k�_�f�g�h�€��

�^�•�y�e�v�g�h�k�l�•�� �\�•�^�i�h�\�•�^�g�h�� �^�h���d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h�� �a�Z�\�^�Z�g�g�y�� �m�� �k�b�l�m�Z�p�•�y�o�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���1�L-�k�n�_�j�•�� 
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�I�j�h�p�_�k�� �n�h�j�f�m�\�Z�g�g�y���e�_�d�k�b�q�g�h�€ �d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �^�h�p�•�e�v�g�h�� �h�j�]�Z�g�•�a�h�\�m�\�Z�l�b���g�Z�� �h�k�g�h�\�•��

�i�h�k�l�m�i�h�\�h�]�h �j�h�a�\�b�l�d�m �h�k�g�h�\�g�b�o�� �d�h�f�i�h�g�_�g�l�•�\�� �k�l�j�m�d�l�m�j�b�� �p�•�}�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•����

�Z���k�Z�f�_���e�_�d�k�b�q�g�b�o �a�g�Z�g�v�����j�_�p�_�i�l�b�\�g�b�o �l�Z���j�_�i�j�h�^�m�d�l�b�\�g�b�o �e�_�d�k�b�q�g�b�o �g�Z�\�b�q�h�d����

�e�_�d�k�b�q�g�h�€ �m�k�\�•�^�h�f�e�_�g�h�k�l�•���� �^�_�d�e�Z�j�Z�l�b�\�g�b�o �•�� �i�j�h�p�_�^�m�j�g�b�o �a�g�Z�g�v �i�b�k�v�f�Z����

�g�Z�\�b�q�h�d���•���\�f�•�g�v �m���i�b�k�v�f�•�����d�h�f�i�_�g�k�Z�l�h�j�g�b�o �\�f�•�g�v. 

�>�h�� �g�Z�\�b�q�h�d�� �i�b�k�v�f�Z���� �y�d�•���g�_�h�[�o�•�^�g�h�� �j�h�a�\�b�\�Z�l�b�� �m�� �k�l�m�^�_�g�l�•�\���� �\�•�^�g�h�k�b�f�h����

�]�j�Z�n�•�q�g�•���� �h�j�n�h�]�j�Z�n�•�q�g�•���� �]�j�Z�f�Z�l�b�q�g�•���� �\�`�b�\�Z�g�g�y�� �a�Z�k�h�[�•�\�� �f�•�`�n�j�Z�a�h�\�h�]�h�� �a�\�¶�y�a�d�m����

�>�h�� �\�f�•�g�v�� �m�� �i�b�k�v�f�•�� �g�Z�e�_�`�Z�l�v�� �\�f�•�g�g�y�� �n�h�j�f�m�e�x�\�Z�l�b�� �c�� �h�n�h�j�f�e�x�\�Z�l�b�� �\�e�Z�k�g�•��

�\�b�k�e�h�\�e�x�\�Z�g�g�y���� �a�Z�[�_�a�i�_�q�m�x�q�b�� �€�o�� �p�•�e�•�k�g�•�k�l�v���� �a�\�¶�y�a�g�•�k�l�v���� �a�Z�\�_�j�r�_�g�•�k�l�v����

�Z�^�j�_�k�h�\�Z�g�•�k�l�v�� �•�� �\�•�^�i�h�\�•�^�g�•�k�l�v�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�� �i�j�h�n�_�k�•�c�g�h�]�h�� �^�b�k�d�m�j�k�m�� �1�L-

�n�Z�o�•�\�p�•�\�� �a�Z�[�_�a�i�_�q�m�\�Z�l�b�� �\�•�^�i�h�\�•�^�g�•�k�l�v�� �k�l�b�e�x�� �•�� �`�Z�g�j�m���� �^�h�l�j�b�f�m�\�Z�l�b�k�y��

�d�h�f�i�h�a�b�p�•�c�g�h�€�� �i�j�Z�\�b�e�v�g�h�k�l�• �k�l�j�m�d�l�m�j�b�� �l�_�d�k�l�m�����A�Z�^�e�y�� �i�h�\�g�h�p�•�g�g�h�]�h��

�n�m�g�d�p�•�h�g�m�\�Z�g�g�y �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �n�Z�o�•�\�p�•�\�� �a�� �•�g�n�h�j�f�Z�p�•�c�g�b�o��

�l�_�o�g�h�e�h�]�•�c �g�_�h�[�o�•�^�g�h�� �a�\�_�j�g�m�l�b���m�\�Z�]�m�� �g�Z�� �j�h�a�\�b�l�h�d�� �d�h�f�i�_�g�k�Z�l�h�j�g�b�o�� �\�f�•�g�v���� �Z��

�k�Z�f�_���� �\�b�d�h�j�b�k�l�Z�g�g�y �i�j�b�c�h�f�•�\ �i�_�j�_�n�j�Z�a�m�\�Z�g�g�y �l�Z �n�h�j�f�m�e�x�\�Z�g�g�y�� �k�d�e�Z�^�g�b�o��

�\�b�k�e�h�\�e�x�\�Z�g�v���a�Z���^�h�i�h�f�h�]�h�x���i�j�h�k�l�•�r�b�o���f�h�\�g�b�o���a�Z�k�h�[�•�\. 

�M�k�\�•�^�h�f�e�_�g�g�y�� �n�h�j�f�b�� �e�_�d�k�b�q�g�h�€�� �h�^�b�g�b�p�•���� �i�j�h�p�_�k�� �a�Z�i�Z�f�¶�y�l�h�\�m�\�Z�g�g�y�� �l�Z��

�i�h�^�Z�e�v�r�Z�� �k�b�k�l�_�f�Z�l�b�a�Z�p�•�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�d�b�� �a�Z�[�_�a�i�_�q�m�}�l�v�k�y�� �h�\�h�e�h�^�•�g�g�y�f��

�k�l�m�^�_�g�l�Z�f�b�� �d�h�]�g�•�l�b�\�g�b�f�b �k�l�j�Z�l�_�]�•�y�f�b���� �d�h�g�l�j�Z�k�l�b�\�g�b�f�� �Z�g�Z�e�•�a�h�f���� �k�l�j�Z�l�_�]�•�y�f�b��

�a�Z�i�Z�f�¶�y�l�h�\�m�\�Z�g�g�y�����]�j�m�i�m�\�Z�g�g�y�f�� �a�Z�� �l�_�f�Z�l�b�d�h�x���� �Z�e�n�Z�\�•�l�h�f���� �k�e�h�\�h�l�\�•�j�g�b�f�b��

�_�e�_�f�_�g�l�Z�f�b. 

�H�\�h�e�h�^�•�g�g�y�� �d�h�f�i�h�g�_�g�l�Z�f�b�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\��

�[�_�a�i�h�k�_�j�_�^�g�v�h�� �a�Z�e�_�`�b�l�v���\�•�^�� �d�h�]�g�•�l�b�\�g�h�€�� �k�n�_�j�b�� �k�l�m�^�_�g�l�•�\���� �<�•�^�l�Z�d�����g�_�h�[�o�•�^�g�h��

�k�d�h�g�p�_�g�l�j�m�\�Z�l�b�k�v�� �g�Z�� �g�Z�\�b�q�d�Z�o�� �f�_�g�_�^�`�f�_�g�l�m�� �g�Z�\�q�Z�e�v�g�h�]�h�� �q�Z�k�m���� �n�h�d�m�k�m�\�Z�g�g�y��

�m�\�Z�]�b �c�� �m�k�m�g�_�g�g�y�� �\�•�^�\�h�e�•�d�Z�x�q�b�o�� �q�b�g�g�b�d�•�\�����F�_�g�_�^�`�f�_�g�l�� �g�Z�\�q�Z�e�v�g�h�]�h�� �q�Z�k�m��

�i�_�j�_�^�[�Z�q�Z�}���\�k�l�Z�g�h�\�e�_�g�g�y���h�d�j�_�f�b�o�����i�j�h�l�_���\�a�Z�}�f�h�i�h�\�¶�y�a�Z�g�b�o���p�•�e�_�c���^�e�y���i�_�\�g�b�o��
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�\�•�^�j�•�a�d�•�\���g�Z�\�q�Z�e�v�g�h�]�h���q�Z�k�m�����s�h���^�h�a�\�h�e�y�}���\�b�d�e�Z�^�Z�q�_�\�•���m�j�•�a�g�h�f�Z�g�•�l�g�b�l�b���i�j�h�p�_�k��

�g�Z�\�q�Z�g�g�y���� �Z�� �k�l�m�^�_�g�l�h�\�•���± �a�h�k�_�j�_�^�b�l�b�� �m�\�Z�]�m�� �g�Z�� �d�•�e�v�d�h�k�l�•�� �•�g�n�h�j�f�Z�p�•�€���� �s�h��

�h�i�j�Z�p�v�h�\�m�}�l�v�k�y���� 

�M�� �p�v�h�f�m�� �d�h�g�l�_�d�k�l�•�� �j�_�d�h�f�_�g�^�m�}�l�v�k�y�� �i�h�d�j�h�d�h�\�h�� �a�[�•�e�v�r�m�\�Z�l�b�� �d�•�e�v�d�•�k�l�v��

�h�i�j�Z�p�v�h�\�Z�g�h�€���•�g�n�h�j�f�Z�p�•�€���a�Z���l�h�c���`�_���\�b�a�g�Z�q�_�g�b�c���i�_�j�•�h�^���q�Z�k�m�����G�Z�i�j�b�d�e�Z�^�����y�d�s�h��

�k�l�m�^�_�g�l�� �f�h�`�_�� �a�h�k�_�j�_�^�b�l�b�k�y�� �g�Z�� �q�b�l�Z�g�g�•�� �i�j�h�l�y�]�h�f�� ������ �o�\�b�e�b�g�� �[�_�a�� �i�_�j�_�j�b�\�Z�g�g�y��

�q�b�� �h�i�j�Z�p�x�\�Z�l�b�� �a�Z�� �l�Z�d�b�c���k�Z�f�b�c �\�b�a�g�Z�q�_�g�b�c�� �i�_�j�•�h�^�� �q�Z�k�m�� �i�_�\�g�m�� �d�•�e�v�d�•�k�l�v��

�_�l�Z�e�h�g�g�b�o�� �a�j�Z�a�d�•�\�� �i�b�k�v�f�Z���� �l�h�� �p�_�� �o�h�j�h�r�b�c�� �j�_�a�m�e�v�l�Z�l���� �H�^�g�Z�d�� �g�Z�k�l�m�i�g�h�]�h�� �j�Z�a�m��

�c�h�f�m�� �^�h�\�_�^�_�l�v�k�y�� �a�h�k�_�j�_�^�b�l�b�� �m�\�Z�]�m�� �g�Z�� �q�b�l�Z�g�g�•�� �i�j�h�l�y�]�h�f�� ������ �o�\�b�e�b�g���� �Z�� �i�h�l�•�f��

�a�f�•�g�b�l�b�� �\�b�^�� �f�h�\�e�_�g�g�}�\�h�€�� �^�•�y�e�v�g�h�k�l�•�� �q�b�� �a�j�h�[�b�l�b�� �i�_�j�_�j�\�m���� �D�h�g�l�j�h�e�v�� �g�Z�^��

�i�j�h�p�_�k�h�f�� �n�h�d�m�k�m�\�Z�g�g�y�� �m�\�Z�]�b�� �a�Z�[�_�a�i�_�q�m�}�l�v�k�y�� �a�Z�\�^�y�d�b�� �m�k�m�g�_�g�g�x��

�\�•�^�\�h�e�•�d�Z�x�q�b�o�� �q�b�g�g�b�d�•�\���� �M�k�m�g�m�l�b �\�•�^�\�h�e�•�d�Z�x�q�•�� �q�b�g�g�b�d�b�� �^�h�i�h�f�h�`�_��

�a�Z�k�l�h�k�m�\�Z�g�g�y�� �i�j�b�c�h�f�m�� �k�l�\�h�j�_�g�g�y�� �^�h�^�Z�l�d�h�\�b�o�� �i�_�j�_�r�d�h�^���� �y�d�b�c�� �l�j�_�g�m�}�� �m��

�k�l�m�^�_�g�l�•�\�� �a�^�Z�l�g�•�k�l�v�� �©�\�b�\�h�^�b�l�b�� �a�� �]�j�b�ª�� �\�g�m�l�j�•�r�g�•�� �\�•�^�\�h�e�•�d�Z�x�q�•�� �q�b�g�g�b�d�b����

�g�Z�i�j�b�d�e�Z�^�� �^�m�f�d�b���� �s�h�� �g�_���k�l�h�k�m�x�l�v�k�y �g�Z�\�q�Z�e�v�g�h�]�h�� �a�Z�\�^�Z�g�g�y�����<�b�d�h�j�b�k�l�Z�g�g�y��

�a�]�Z�^�Z�g�h�]�h �i�j�b�c�h�f�m �^�_�f�h�g�k�l�j�m�}�� �\�b�s�m�� �_�n�_�d�l�b�\�g�•�k�l�v�� �d�h�e�b�� �m�� �k�l�m�^�_�g�l�•�\�� �m�`�_��

�k�n�h�j�f�h�\�Z�g�• �[�Z�a�h�\�•���g�Z�\�b�q�d�b���d�h�g�p�_�g�l�j�Z�p�•�€���m�\�Z�]�b���� 

�?�n�_�d�l�b�\�g�b�c�� �i�j�h�p�_�k�� �n�h�j�f�m�\�Z�g�g�y�� �p�•�e�v�h�\�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �[�Z�a�m�}�l�v�k�y�� �g�Z��

�h�[�‰�j�m�g�l�h�\�Z�g�h�f�m���k�b�g�l�_�a�•���f�_�l�h�^�h�e�h�]�•�q�g�b�o���i�•�^�o�h�^�•�\�����^�b�^�Z�d�l�b�q�g�b�o���•���f�_�l�h�^�b�q�g�b�o��

�i�j�b�g�p�b�i�•�\���� �L�Z�d���� �k�b�g�l�_�a�� �d�h�f�i�_�l�_�g�l�g�•�k�g�h�]�h���� �d�h�f�m�g�•�d�Z�l�b�\�g�h-�d�h�]�g�•�l�b�\�g�h�]�h����

�d�h�f�m�g�•�d�Z�l�b�\�g�h-�^�•�y�e�v�g�•�k�g�h�]�h���� �k�h�p�•�h�d�h�]�g�•�l�b�\�g�h�]�h���� �h�k�h�[�b�k�l�•�k�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h��

�l�Z�� �•�g�l�_�]�j�h�\�Z�g�h�]�h�� �i�•�^�o�h�^�•�\�� �a�Z�[�_�a�i�_�q�m�}�� �f�_�l�h�^�h�e�h�]�•�q�g�m�� �h�k�g�h�\�m�� �n�h�j�f�m�\�Z�g�g�y��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�v�f�•��

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\.  

�A�� �i�h�a�b�p�•�c�� �a�]�Z�^�Z�g�b�o�� �i�•�^�o�h�^�•�\�� �^�h�p�•�e�v�g�h�� �\�b�a�g�Z�q�Z�l�b�� �•�� �a�f�•�k�l���n�h�j�f�m�\�Z�g�g�y��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�����A�f�•�k�l���n�h�j�f�m�\�Z�g�g�y�� �p�•�}�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•���� �y�d�b�f�� �i�h�\�b�g�g�•�� �h�\�h�e�h�^�•�l�b�� �f�Z�c�[�m�l�g�•�� �1�L-�n�Z�o�•�\�p�•�� �m�� �i�j�h�p�_�k�•��

�\�b�\�q�_�g�g�y�� �g�Z�\�q�Z�e�v�g�h�€�� �^�b�k�p�b�i�e�•�g�b�� �©�1�g�h�a�_�f�g�Z�� �f�h�\�Z�� �a�Z�� �i�j�h�n�_�k�•�c�g�b�f��
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�k�i�j�y�f�m�\�Z�g�g�y�f�ª �\�i�j�h�^�h�\�`�� �i�_�j�r�h�]�h�� �j�h�d�m�� �g�Z�\�q�Z�g�g�y�� �m �f�Z�]�•�k�l�j�Z�l�m�j�•�����h�o�h�i�e�x�}: 

�f�h�\�g�b�c�� �f�Z�l�_�j�•�Z�e�� ���e�_�d�k�b�q�g�b�c���� �]�j�Z�f�Z�l�b�q�g�b�c���� �k�h�p�•�h�d�m�e�v�l�m�j�g�b�c�������\�•�^�•�[�j�Z�g�b�c���•��

�d�e�Z�k�b�n�•�d�h�\�Z�g�b�c �a�Z�� �i�_�\�g�b�f�b �d�j�b�l�_�j�•�y�f�b���� �Z�� �l�Z�d�h�`�� �e�_�d�k�b�q�g�•�� �a�g�Z�g�g�y�� �a�g�Z�g�g�y��

�i�b�k�v�f�Z�����e�_�d�k�b�q�g�• �g�Z�\�b�q�d�b �l�Z���m�f�•�g�g�y �i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�v�f�Z���� 

�I�•�^�� �q�Z�k�� �n�h�j�f�m�\�Z�g�g�y�� �•�� �j�h�a�\�b�l�d�m�� �p�•�e�v�h�\�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �g�_�h�[�o�•�^�g�h��

�\�j�Z�o�h�\�m�\�Z�l�b���� �s�h�� �a�f�•�k�l�� �n�h�j�f�m�\�Z�g�g�y���a�]�Z�^�Z�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•���j�_�Z�e�•�a�m�}�l�v�k�y�� �m��

�^�\�h�o �Z�k�i�_�d�l�Z�o���� �i�j�_�^�f�_�l�g�h�f�m�� �•�� �i�j�h�p�_�k�m�Z�e�v�g�h�f�m�� �I�j�_�^�f�_�l�g�b�c�� �Z�k�i�_�d�l�� �a�f�•�k�l�m��

�\�d�e�x�q�Z�}: �e�•�g�]�\�h�i�j�Z�]�f�Z�l�b�q�g�•�� �h�k�h�[�e�b�\�h�k�l�•�� �i�j�h�n�_�k�•�c�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �^�b�k�d�m�j�k�m��

�1�L-�n�Z�o�•�\�p�•�\���� �k�n�_�j�b���� �\�b�^�b���� �n�m�g�d�p�•�€�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y, 

�j�h�e�•�� �1�L-�n�Z�o�•�\�p�•�\; �d�h�f�m�g�•�d�Z�l�b�\�g�•�� �k�b�l�m�Z�p�•�€, �d�h�f�m�g�•�d�Z�l�b�\�g�•�� �p�•�e�•�� �•���f�h�\�e�_�g�g�}�\�•��

�g�Z�f�•�j�b, �a�Z�k�h�[�b���d�h�f�m�g�•�d�Z�p�•�€���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y, 

�e�_�d�k�b�q�g�•�� �a�g�Z�g�g�y�� �i�b�k�_�f�g�h�€�� �n�h�j�f�b�� �k�e�h�\�Z���� �k�_�f�Z�g�l�b�d�b�� �k�e�•�\���� �€�o�� �a�^�Z�l�g�h�k�l�•���f�Z�l�b��

�Z�g�l�h�g�•�f�b���� �k�b�g�h�g�•�f�b�����h�f�h�g�•�f�b���� �i�Z�j�h�g�•�f�b���� �k�l�b�e�•�k�l�b�q�g�m�� �•���k�h�p�•�h�d�m�e�v�l�m�j�g�m��

�a�Z�[�Z�j�\�e�_�g�•�k�l�v���� �k�b�g�l�Z�d�k�b�q�g�m�� �•�� �e�_�d�k�b�q�g�m�� �k�i�h�e�m�q�m�\�Z�g�•�k�l�v���� �a�g�Z�g�g�y�� �i�j�Z�\�b�e��

�k�e�h�\�h�l�\�h�j�m�� �l�b�i�•�\ �k�e�h�\�g�b�d�•�\�� �k�l�j�m�d�l�m�j�b�� �k�e�•�\�� �^�_�d�e�Z�j�Z�l�b�\�g�•�� �a�g�Z�g�g�y�� �i�b�k�v�f�Z, 

�l�_�f�b���� �i�j�h�[�e�_�f�b���� �l�_�d�k�l�b���� �e�_�d�k�b�q�g�b�c�� �•�� �]�j�Z�f�Z�l�b�q�g�b�c�� �f�h�\�g�b�c�� �f�Z�l�_�j�•�Z�e�� 

�I�j�h�p�_�k�m�Z�e�v�g�b�c�� �Z�k�i�_�d�l�� �\�d�e�x�q�Z�}�� �j�_�p�_�i�l�b�\�g�•�� �l�Z���j�_�i�j�h�^�m�d�l�b�\�g�•�� �e�_�d�k�b�q�g�•��

�g�Z�\�b�q�d�b, �e�_�d�k�b�q�g�m �m�k�\�•�^�h�f�e�_�g�•�k�l�v, �i�j�h�p�_�^�m�j�g�•�� �a�g�Z�g�g�y�� �i�b�k�v�f�Z, �g�Z�\�b�q�d�b��

�i�b�k�v�f�Z, �\�f�•�g�g�y���m���i�b�k�v�f�•, �d�h�f�i�_�g�k�Z�l�h�j�g�•���\�f�•�g�g�y���� 

�J�h�e�v�� �h�k�g�h�\�g�h�]�h �a�Z�k�h�[�m �g�Z�\�q�Z�g�g�y���\�•�^�\�h�^�b�l�v�k�y �g�Z�\�q�Z�e�v�g�h�f�m �f�Z�l�_�j�•�Z�e�m, 

�a�Z�k�l�h�k�m�\�Z�g�g�y�� �y�d�h�]�h�� �k�i�j�y�f�h�\�Z�g�_�� �g�Z���n�h�j�f�m�\�Z�g�g�y�� �m�� �f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\��

�k�b�k�l�_�f�b���\�•�^�i�h�\�•�^�g�b�o �a�g�Z�g�v���� �g�Z�\�b�q�h�d�� �•�� �m�f�•�g�v �± �d�h�f�i�h�g�_�g�l�•�\�� �Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•, �Z �l�Z�d�h�` �j�h�a�\�b�l�h�d���p�•�}�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•���a���i�_�j�k�i�_�d�l�b�\�h�x��

�Z�^�_�d�\�Z�l�g�h�]�h�� �a�Z�k�l�h�k�m�\�Z�g�g�y���k�n�h�j�f�h�\�Z�g�h�€�� �k�b�k�l�_�f�b�� �a�g�Z�g�v���� �g�Z�\�b�q�h�d�� �•�� �m�f�•�g�v���m��

�^�h�f�•�g�m�\�Z�e�v�g�b�o���k�b�l�m�Z�p�•�y�o �i�j�h�n�_�k�•�c�g�h �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y 

�1�L-�n�Z�o�•�\�p�•�\.  

�?�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�Z�� �f�_�l�h�^�b�d�Z�� �i�_�j�_�^�[�Z�q�Z�}���� �s�h�� �a�Z�� �h�^�b�g�b�p�• �\�•�^�[�h�j�m��

�g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m �\�a�y�l�h���l�_�d�k�l�b-�_�l�Z�e�h�g�g�•�� �a�j�Z�a�d�b �j�•�a�g�b�o�� �`�Z�g�j�•�\ (�i�j�b�\�Z�l�g�•��
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�l�Z���^�•�e�h�\�•���_�e�_�d�l�j�h�g�g�• �c���i�Z�i�_�j�h�\�•���e�b�k�l�b�����q�Z�l�b�����n�h�j�m�f�b�����^�h�i�b�k�b���g�Z���_�e�_�d�l�j�h�g�g�b�o��

�^�h�r�d�Z�o���h�]�h�e�h�r�_�g�v�����f�_�f�h�����a�\�•�l�b�����l�Z���e�_�d�k�b�q�g�•���h�^�b�g�b�p�•. �L�Z�d�Z���g�Z�m�d�h�\�Z���i�h�a�b�p�•�y���}��

�h�[�‰�j�m�g�l�h�\�Z�g�h�x�� �a�� �h�]�e�y�^�m�� �g�Z�� �l�_���� �s�h�� �l�_�d�k�l�b���i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h��

�k�i�j�y�f�m�\�Z�g�g�y���\�b�d�h�g�m�x�l�v�� �m�� �i�j�h�p�_�k�•���i�j�h�^�m�d�m�\�Z�g�g�y�� �k�l�m�^�_�g�l�Z�f�b�� �\�e�Z�k�g�b�o��

�\�b�k�e�h�\�e�x�\�Z�g�v�� �_�l�Z�e�h�g�g�h-�^�h�i�h�f�•�`�g�m�� �n�m�g�d�p�•�x, �k�i�j�b�y�x�l�v�� �n�h�j�f�m�\�Z�g�g�x��

�d�h�f�m�g�•�d�Z�l�b�\�g�h�€���k�i�j�h�f�h�`�g�h�k�l�•���k�l�m�^�_�g�l�•�\���^�h���j�_�Z�e�v�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y.  

�<�Z�]�h�f�m�� �j�h�e�v�� �m�� �i�j�h�p�_�k�•�� �n�h�j�f�m�\�Z�g�g�y�� �m�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\���i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �\�•�^�•�]�j�Z�}�� �Z�d�l�b�\�g�b�c�� �e�_�d�k�b�q�g�b�c�� �f�•�g�•�f�m�f���� �L�Z�d�b�c��

�Z�d�l�b�\�g�b�c�� �e�_�d�k�b�q�g�b�c�� �f�•�g�•�f�m�f�� �^�e�y�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���\�d�e�x�q�Z�} �h�k�g�h�\�g�•��

�l�_�j�f�•�g�b�� �€�o���i�j�h�n�_�k�•�c�g�h�€ �l�_�j�f�•�g�h�k�b�k�l�_�f�b���� �a�h�d�j�_�f�Z�� �\�m�a�v�d�h�k�i�_�p�•�Z�e�•�a�h�\�Z�g�m��

�e�_�d�k�b�d�m���� �y�d�m���Z�d�l�b�\�g�h���\�b�d�h�j�b�k�l�h�\�m�x�l�v�� �m���i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m 

�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•�����<�� �m�f�h�\�Z�o�� �f�Z�]�•�k�l�j�Z�l�m�j�b�� �Z�d�l�m�Z�e�v�g�b�f�� �i�h�k�l�Z�}�� �i�b�l�Z�g�g�y��

�h�\�h�e�h�^�•�g�g�y�� �g�Z�\�b�q�d�Z�f�b�� �Z�d�l�m�Z�e�•�a�Z�p�•�€�� �i�Z�k�b�\�g�h�]�h�� �k�e�h�\�g�b�d�Z���� �y�d�b�c�� �g�_�h�[�o�•�^�g�h��

�k�i�j�b�c�f�Z�l�b�� �i�h�\�g�h�p�•�g�g�b�f�� �l�Z�� �g�_�\�•�^�¶�}�f�g�b�f�� �d�h�f�i�h�g�_�g�l�h�f�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �g�_���e�b�r�_ �m�� �i�b�k�v�f�•���� �Z�e�_�� �c�� �m �•�g�r�b�o���\�b�^�Z�o���f�h�\�e�_�g�g�}�\�h�€��

�^�•�y�e�v�g�h�k�l�•.  

�I�j�Z�\�b�e�v�g�b�c�� �\�•�^�[�•�j, �d�e�Z�k�b�n�•�d�Z�p�•�y �c �k�b�k�l�_�f�Z�l�b�a�Z�p�•�y�� �f�h�\�g�h�]�h���• 

�f�h�\�e�_�g�g�}�\�h�]�h�� �g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�� �k�i�j�b�y�x�l�v�� �h�i�l�b�f�Z�e�v�g�•�c�� �•�g�l�_�j�•�h�j�b�a�Z�p�•�€��

�a�g�Z�g�v���� �n�h�j�f�m�\�Z�g�g�x�� �Z�g�]�e�h�f�h�\�g�h�€���i�j�h�n�_�k�•�c�g�h �h�j�•�}�g�l�h�\�Z�g�h�€ �d�h�f�m�g�•�d�Z�l�b�\�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �� �l�Z�� �€�€�� �i�h�o�•�^�g�b�o�� �d�h�f�i�_�l�_�g�l�g�h�k�l�_�c�� [8 �k. �����@���� �a�h�d�j�_�f�Z���± 

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �� �d�h�f�i�_�l�_�g�l�g�h�k�l�•���\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�����J�_�d�h�f�_�g�^�h�\�Z�g�h�� �a�^�•�c�k�g�x�\�Z�l�b��

�i�j�h�p�_�k�� �\�•�^�[�h�j�m���e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v �g�Z�� �h�k�g�h�\�•���g�Z�k�l�m�i�g�b�o���d�j�b�l�_�j�•�€�\�����^�h��

�i�_�j�_�e�•�d�m�� �y�d�b�o�� �\�•�^�g�h�k�b�f�h: �k�_�f�Z�g�l�b�q�g�m �p�•�g�g�•�k�l�v, �k�l�b�e�•�k�l�b�q�g�m �\�•�^�i�h�\�•�^�g�•�k�l�v, 

�k�i�h�e�m�q�m�\�Z�g�•�k�l�v, �q�Z�k�l�h�l�g�•�k�l�v�� �\�`�b�\�Z�g�h�k�l�•. �<�� �k�\�h�x�� �q�_�j�]�m�� �\�\�Z�`�Z�}�f�h���� �s�h���i�j�h�p�_�k��

�\�•�^�[�h�j�m���l�_�d�k�l�•�\���f�Z�}���‰�j�m�g�l�m�\�Z�l�b�k�y �g�Z���d�j�b�l�_�j�•�y�o�����Z�\�l�_�g�l�b�q�g�h�k�l�•�����k�l�j�m�d�l�m�j�g�h�€���l�Z��

�k�l�b�e�•�k�l�b�q�g�h�€�� �_�l�Z�e�h�g�g�h�k�l�•���� �\�•�^�i�h�\�•�^�g�h�k�l�•�� �^�h�f�•�g�m�\�Z�e�v�g�b�f�� �k�b�l�m�Z�p�•�y�f��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h �k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\���� �\�•�^�i�h�\�•�^�g�h�k�l�•��
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�`�Z�g�j�Z�f���i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h �k�i�•�e�d�m�\�Z�g�g�y �1�L-�n�Z�o�•�\�p�•�\����

�Z�\�l�h�j�b�l�_�l�g�h�k�l�•���^�`�_�j�_�e���\�•�^�[�h�j�m�� 

�H�[�‰�j�m�g�l�h�\�Z�g�h���� �s�h���Z�g�]�e�h�f�h�\�g�m �e�_�d�k�b�q�g�m �d�h�f�i�_�l�_�g�l�g�•�k�l�v �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\ �^�h�p�•�^�v�g�h 

�n�h�j�f�m�\�Z�l�b���m�i�j�h�^�h�\�`�� �l�j�v�h�o�� �h�k�g�h�\�g�b�o�� �_�l�Z�i�•�\�����j�_�p�_�i�l�b�\�g�h�]�h���� �j�_�p�_�i�l�b�\�g�h-

�j�_�i�j�h�^�m�d�l�b�\�g�h�]�h�����i�j�h�^�m�d�l�b�\�g�h�]�h���_�l�Z�i�m���� 

�G�Z�� �j�_�p�_�i�l�b�\�g�h�f�m�� �_�l�Z�i�•���f�Z�}���\�•�^�[�m�\�Z�l�b�k�y �h�a�g�Z�c�h�f�e�_�g�g�y�� �k�l�m�^�_�g�l�•�\�� �a��

�i�b�k�_�f�g�h�x�� �n�h�j�f�h�x�� �k�e�h�\�Z���� �k�_�f�Z�g�l�b�d�h�x�� �k�e�•�\���� �h�k�h�[�e�b�\�h�k�l�y�f�b�� �\�`�b�\�Z�g�g�y��

�Z�g�l�h�g�•�f�•�\���� �k�b�g�h�g�•�f�•�\���� �h�f�h�g�•�f�•�\���� �i�Z�j�h�g�•�f�•�\�� �k�l�b�e�•�k�l�b�q�g�h�x�� �•�� �k�h�p�•�h�d�m�e�v�l�m�j�g�h�x��

�a�Z�[�Z�j�\�e�_�g�•�k�l�x���� �k�b�g�l�Z�d�k�b�q�g�h�x�� �•�� �e�_�d�k�b�q�g�h�x�� �k�i�h�e�m�q�m�\�Z�g�•�k�l�x���� �i�j�Z�\�b�e�Z�f�b��

�k�e�h�\�h�l�\�h�j�m���� �l�b�i�Z�f�b�� �k�e�h�\�g�b�d�•�\���� �k�l�j�m�d�l�m�j�h�x�� �k�e�•�\���� �l�_�d�k�l�Z�f�b-�a�j�Z�a�d�Z�f�b�� �j�•�a�g�b�o��

�`�Z�g�j�•�\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �f�Z�c�[�m�l�g�•�o�� �1�L-

�n�Z�o�•�\�p�•�\���� 

�G�Z�� �j�_�p�_�i�l�b�\�g�h-�j�_�i�j�h�^�m�d�l�b�\�g�h�f�m�� �_�l�Z�i�•���a�Z�^�e�y�� �a�Z�[�_�a�i�_�q�_�g�g�y��

�_�n�_�d�l�b�\�g�h�k�l�•�� �i�j�h�p�_�k�m�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�} �\�•�^�[�m�\�Z�l�b�k�y��

�i�h�d�j�h�d�h�\�_���n�h�j�f�m�\�Z�g�g�y�� �m�� �k�l�m�^�_�g�l�•�\�� �j�_�p�_�i�l�b�\�g�b�o�� �l�Z���j�_�i�j�h�^�m�d�l�b�\�g�b�o��

�e�_�d�k�b�q�g�b�o�� �g�Z�\�b�q�h�d���� �k�l�\�h�j�_�g�g�y�� �k�l�m�^�_�g�l�Z�f�b�� �\�e�Z�k�g�h�€�� �k�b�k�l�_�f�b�� �e�_�d�k�b�q�g�b�o�� �a�g�Z�g�v��

�c�� �m�k�\�•�^�h�f�e�_�g�g�y�� �i�j�h�p�_�k�m�� �n�h�j�f�m�\�Z�g�g�y�� �k�\�h�}�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•����

�n�h�j�f�m�\�Z�g�g�y�� �g�Z�\�b�q�h�d�� �k�\�•�^�h�f�h�]�h�� �j�_�}�k�l�j�m�\�Z�g�g�y���� �j�h�a�i�•�a�g�Z�\�Z�g�g�y�� �•�� �\�`�b�\�Z�g�g�y��

�e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v���� �j�h�a�m�f�•�g�g�y�� �h�k�h�[�e�b�\�h�k�l�_�c�� �€�o�� �n�m�g�d�p�•�h�g�m�\�Z�g�g�y���� �Z�g�Z�e�•�a��

�e�_�d�k�b�q�g�h�€�� �k�l�h�j�h�g�b�� �\�e�Z�k�g�h�]�h���f�h�\�e�_�g�g�y���� �s�h�� �\�b�g�b�d�Z�}�� �g�Z�� �h�k�g�h�\�•�� �h�[�j�Z�a�g�h-

�q�m�l�l�}�\�h�]�h���m�y�\�e�_�g�g�y���i�j�h���i�j�_�^�f�_�l�����^�•�x�����k�l�Z�g�����i�h�g�y�l�l�y�����k�b�l�m�Z�p�•�x���i�h�\�k�y�d�^�_�g�g�h�]�h��

�q�b�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y���� �n�h�j�f�m�\�Z�g�g�y�� �m�� �k�l�m�^�_�g�l�•�\�� �a�g�Z�g�v��

�i�j�Z�\�b�e���h�j�n�h�]�j�Z�n�•�€���•���k�b�g�l�Z�d�k�b�k�m�����]�j�Z�f�Z�l�b�q�g�b�o���k�l�j�m�d�l�m�j�����a�Z�k�h�[�•�\���f�h�\�e�_�g�g�}�\�h�]�h��

�a�\�¶�y�a�d�m���� �k�l�b�e�•�k�l�b�q�g�b�o�� �h�k�h�[�e�b�\�h�k�l�_�c�� �l�_�d�k�l�•�\�� �j�•�a�g�b�o�� �`�Z�g�j�•�\�� �•�� �l�b�i�•�\����

�k�h�p�•�h�d�m�e�v�l�m�j�g�b�o�� �h�k�h�[�e�b�\�h�k�l�_�c�� �i�j�h�n�_�k�•�c�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\�� �a�g�Z�g�v��

�k�l�Z�g�^�Z�j�l�•�\�� �g�Z�i�b�k�Z�g�g�y�� �l�_�d�k�l�•�\�� �j�•�a�g�b�o�� �`�Z�g�j�•�\�� �•�� �l�b�i�•�\���� �i�j�b�l�Z�f�Z�g�g�b�o��

�i�j �h�n�_�k�•�c�g�h�f�m�� �^�b�k�d�m�j�k�m�� �1�L-�n�Z�o�•�\�p�•�\�� �i�e�Z�g�m�\�Z�g�g�y���� �h�j�]�Z�g�•�a�Z�p�•�€�� �l�Z �g�Z�i�b�k�Z�g�g�y��
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�\�e�Z�k�g�b�o���\�b�k�e�h�\�e�x�\�Z�g�v�� �\�b�d�h�j�b�k�l�Z�g�g�y���d�h�f�i�_�g�k�Z�l�h�j�g�b�o���k�l�j�Z�l�_�]�•�c�� �n�h�j�f�m�\�Z�g�g�y��

�]�j�Z�n�•�q�g�b�o���� �h�j�n�h�]�j�Z�n�•�q�g�b�o���� �]�j�Z�f�Z�l�b�q�g�b�o�� �g�Z�\�b�q�h�d�� �i�b�k�v�f�Z���� �g�Z�\�b�q�h�d�� �\�`�b�\�Z�g�g�y��

�a�Z�k�h�[�•�\���f�•�`�n�j�Z�a�h�\�h�]�h���a�\�¶�y�a�d�m���� 

�G�Z �i�j�h�^�m�d�l�b�\�g�h�f�m�� �_�l�Z�i�•���f�Z�}���\�•�^�[�m�\�Z�l�b�k�y�� �n�h�j�f�m�\�Z�g�g�y���•���j�h�a�\�b�l�h�d���\�f�•�g�v��

�m�� �i�b�k�v�f�•���� �a�h�d�j�_�f�Z�� �\�f�•�g�v�� �n�h�j�f�m�e�x�\�Z�g�g�y�� �c�� �h�n�h�j�f�e�_�g�g�y�� �\�e�Z�k�g�b�o��

�\�b�k�e�h�\�e�x�\�Z�g�v���� �a�Z�[�_�a�i�_�q�_�g�g�y�� �€�o�� �p�•�e�•�k�g�h�k�l�•���� �a�\�¶�y�a�g�h�k�l�•���� �a�Z�\�_�j�r�_�g�h�k�l�•����

�Z�^�j�_�k�h�\�Z�g�h�k�l�•�� �•�� �\�•�^�i�h�\�•�^�g�h�k�l�•�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�� �i�j�h�n�_�k�•�c�g�h�]�h�� �^�b�k�d�m�j�k�m�� �1�L-

�n�Z�o�•�\�p�•�\���� �\�f�•�g�v�� �a�Z�[�_�a�i�_�q�_�g�g�y�� �\�•�^�i�h�\�•�^�g�h�k�l�•�� �k�l�b�e�x�� �•�� �`�Z�g�j�m���� �\�f�•�g�v��

�a�Z�[�_�a�i�_�q�_�g�g�y�� �d�h�f�i�h�a�b�p�•�c�g�h�€�� �i�j�Z�\�b�e�v�g�h�k�l�•�� �k�l�j�m�d�l�m�j�b�� �l�_�d�k�l�m���� �j�h�a�\�b�l�h�d��

�d�h�f�i�_�g�k�Z�l�h�j�g�b�o�� �\�f�•�g�v�� �i�_�j�_�^�Z�\�Z�g�g�y�� �•�g�n�h�j�f�Z�p�•�€�� �\�� �m�f�h�\�Z�o�� �^�_�n�•�p�b�l�m�� �f�h�\�g�b�o��

�a�Z�k�h�[�•�\���•�a���\�b�d�h�j�b�k�l�Z�g�g�y�f���i�j�b�c�h�f�•�\���i�_�j�_�n�j�Z�a�m�\�Z�g�g�y�����n�h�j�f�m�e�x�\�Z�g�g�y���k�d�e�Z�^�g�b�o��

�\�b�k�e�h�\�e�x�\�Z�g�v���a�Z���^�h�i�h�f�h�]�h�x���i�j�h�k�l�•�r�b�o���f�h�\�g�b�o���a�Z�k�h�[�•�\�� 

�M�i�j�h�^�h�\�`�� �\�b�a�g�Z�q�_�g�b�o�� �_�l�Z�i�•�\ �i�j�h�i�h�g�m�}�f�h�� �a�Z�k�l�h�k�h�\�m�\�Z�l�b���j�h�a�j�h�[�e�_�g�m 

�i�•�^�k�b�k�l�_�f�m�� �\�i�j�Z�\�� �^�e�y�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �m��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\.  

�A�]�Z�^�Z�g�m �i�•�^�k�b�k�l�_�f�m �m�l�\�h�j�x�x�l�v �l�j�b���]�j�m�i�b���l�Z���r�•�k�l�v �i�•�^�]�j�m�i �\�i�j�Z�\:  

�]�j�m�i�Z�����������\�i�j�Z�\�b���^�e�y �h�a�g�Z�c�h�f�e�_�g�g�y���a���g�Z�\�q�Z�e�v�g�b�f���f�Z�l�_�j�•�Z�e�h�f�� 

�]�j�m�i�Z�� ���� ���� �\�i�j�Z�\�b���^�e�y �j�_�p�b�i�•�x�\�Z�g�g�y�� �l�Z�� �j�_�i�j�h�^�m�d�m�\�Z�g�g�y�� �g�Z�\�q�Z�e�v�g�h�]�h��

�f�Z�l�_�j�•�Z�e�m; 

�]�j�m�i�Z�����������\�i�j�Z�\�b���^�e�y���i�j�h�^�m�d�m�\�Z�g�g�y���\�e�Z�k�g�b�o���i�b�k�_�f�g�b�o���i�j�h�^�m�d�l�•�\�� 

�M �\�k�•�o�� �i�j�_�^�k�l�Z�\�e�_�g�b�o�� �]�j�m�i�Z�o�� �i�j�_�\�Z�e�x�x�l�v�� �\�i�j�Z�\�b�� �l�Z�d�b�o�� �l�b�i�•�\����

�j�_�p�_�i�l�b�\�g�•���� �j�_�i�j�h�^�m�d�l�b�\�g�•�� �m�f�h�\�g�h-�d�h�f�m�g�•�d�Z�l�b�\�g�•���� �i�j�h�^�m�d�l�b�\�g�•���m�f�h�\�g�h-

�d�h�f�m�g�•�d�Z�l�b�\�g�•���� �i�j�h�^�m�d�l�b�\�g�•�� �d�h�f�m�g�•�d�Z�l�b�\�g�•�� �M�k�•�� �\�i�j�Z�\�b�� �j�h�a�j�h�[�e�_�g�h�€��

�i�•�^�k�b�k�l�_�f�b�� �\�•�^�h�[�j�Z�`�Z�x�l�v�� �^�h�f�•�g�m�\�Z�e�v�g�•���d�h�f�m�g�•�d�Z�l�b�\�g�•�� �k�b�l�m�Z�p�•�€�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �Z�� �k�Z�f�_: �e�b�k�l�m�\�Z�g�g�y �a��

�d�e�•�}�g�l�Z�f�b���� �i�h�k�l�Z�q�Z�e�v�g�b�d�Z�f�b�����d�h�e�_�]�Z�f�b���� �d�_�j�•�\�g�b�d�Z�f�b�� �•���a�\�•�l�m�\�Z�g�g�y�� �i�j�h��

�i�j�h�\�_�^�_�g�m���j�h�[�h�l�m�� 

�M �i�j�h�p�_�k�•���h�i�j�Z�p�x�\�Z�g�g�y �i�•�^�k�b�k�l�_�f�b�� �\�i�j�Z�\��� �̂h�p�•�e�v�g�h�� �Z�d�p�_�g�l�m�\�Z�l�b�� �g�Z��

�a�Z�k�\�h�}�g�g�•�� �k�l�m�^�_�g�l�Z�f�b�� �h�i�h�j�g�b�o�� �n�j�Z�a���� �y�d�•�� �^�h�a�\�h�e�y�x�l�v�� �j�_�Z�e�•�a�m�\�Z�l�b���\�b�a�g�Z�q�_�g�• �m��
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�g�Z�r�h�f�m�� �^�h�k�e�•�^�`�_�g�g�•�� �d�h�f�m�g�•�d�Z�l�b�\�g�• �k�l�j�Z�l�_�]�•�€�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h��

�i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\���� 

�?�n�_�d�l�b�\�g�•�k�l�v�� �c�� �h�[�‰�j�m�g�l�h�\�Z�g�•�k�l�v�� �n�h�j�f�m�\�Z�g�g�y�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���a�Z�[�_�a�i�_�q�m�}���k�d�h�g�k�l�j�m�c�h�\�Z�g�Z���e�•�g�]�\�h�^�b�^�Z�d�l�b�q�g�Z���f�h�^�_�e�v �± 

�k�l�\�h�j�_�g�_ �a�Z�� �^�h�i�h�f�h�]�h�x�� �f�h�^�_�e�x�\�Z�g�g�y�� �m�f�h�\�g�_ �h�[�j�Z�a�g�_ �\�•�^�l�\�h�j�_�g�g�y�� �i�j�h�p�_�k�m, 

�y�d�b�c�� �^�h�k�e�•�^�`�m�}�l�v�k�y�����c�� �g�Z�� �h�k�g�h�\�•�� �j�_�a�m�e�v�l�Z�l�•�\�� �^�h�k�e�•�^�`�_�g�g�y �n�h�j�f�m�}�l�v�k�y��

�m�y�\�e�_�g�g�y�� �i�j�h�� �p�_�c �i�j�h�p�_�k. �D�h�g�n�•�]�m�j�Z�p�•�y�� �e�•�g�]�\�h�^�b�^�Z�d�l�b�q�g�h�€ �f�h�^�_�e�•�� �g�Z�[�m�\�Z�}��

�n�h�j�f�b �[�Z�]�Z�l�h�j�•�\�g�_�\�h�€�� �•�}�j�Z�j�o�•�q�g�h�€���k�l�j�m�d�l�m�j�b �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\. �I�_�j�r�� �a�Z�� �\�k�_�����f�h�^�_�e�x�\�Z�g�g�y�� �g�Z�\�q�Z�e�v�g�h�]�h��

�i�j�h�p�_�k�m�� �f�Z�}���‰�j�m�g�l�m�\�Z�l�b�k�y�� �g�Z���p�•�e�_�i�h�d�e�Z�^�Z�g�g�•���� �<�•�^�l�Z�d���� �f�_�l�h�x��

�e�•�g�]�\�h�^�b�^�Z�d�l�b�q�g�h�€�� �f�h�^�_�e�•���h�[�‰�j�m�g�l�h�\�Z�g�h�� �\�\�Z�`�Z�}�f�h �n�h�j�f�m�\�Z�g�g�y�� �m�� �k�l�m�^�_�g�l�•�\��

�k�b�k�l�_�f�b �\�•�^�i�h�\�•�^�g�b�o �e�_�d�k�b�q�g�b�o���a�g�Z�g�v, �g�Z�\�b�q�h�d �•�� �m�k�\�•�^�h�f�e�_�g�h�k�l�•, �Z�� �l�Z�d�h�`��

�a�g�Z�g�v���� �g�Z�\�b�q�h�d�� �•���m�f�•�g�v���\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�v�f�• �l�Z�� �j�h�a�\�b�l�h�d���p�•�}�€��

�k�b�k�l�_�f�b�� �k�d�e�Z�^�h�\�b�o���^�h�� �Z�\�l�h�g�h�f�g�h�]�h�� �j�•�\�g�y�� ���K�������k�n�h�j�f�h�\�Z�g�h�k�l�•�� �Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•.  

�M�� �i�j�h�p�_�k�•�� �^�h�k�e�•�^�`�_�g�g�y�� �^�h�\�_�^�_�g�h���� �s�h�� �d�h�f�i�h�g�_�g�l�Z�f�b�� �a�]�Z�^�Z�g�h�€��

�e�•�g�]�\�h�^�b�^�Z�d�l�b�q�g�h�€�� �f�h�^�_�e�•���}�� �p�•�e�v�h�\�h-�f�_�l�h�^�h�e�h�]�•�q�g�b�c���� �h�j�]�Z�g�•�a�Z�p�•�c�g�h-

�a�f�•�k�l�h�\�b�c���•���j�_�a�m�e�v�l�Z�l�b�\�g�b�c.  

�L�Z�d�����p�•�e�v�h�\�h-�f�_�l�h�^�h�e�h�]�•�q�g�b�c�� �d�h�f�i�h�g�_�g�l�� �f�h�^�_�e�•���i�_�j�_�^�[�Z�q�Z�}�� �f�_�l�m����

�a�Z�\�^�Z�g�g�y���� �i�•�^�o�h�^�b�� �•�� �i�j�b�g�p�b�i�b���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �c�� �f�Z�}��

�i�j�y�f�b�c�� �[�_�a�i�h�k�_�j�_�^�g�•�c�� �\�a�Z�}�f�h�a�\�¶�y�a�h�d�� �a�� �j�_�a�m�e�v�l�Z�l�b�\�g�b�f�� �d�h�f�i�h�g�_�g�l�h�f�����K�_�j�_�^��

�g�Z�c�[�•�e�v�r�� �\�Z�`�e�b�\�b�o�� �i�j�b�g�p�b�i�•�\���� �g�Z�� �y�d�b�o���f�Z�}���‰�j�m�g�l�m�\�Z�l�b�k�y�� �p�_�c�� �i�j�h�p�_�k, �± 

�a�Z�]�Z�e�v�g�h�^�b�^�Z�d�l�b�q�g�•�� �c�� �f�_�l�h�^�b�q�g�•�� �Z�d�l�b�\�g�h�k�l�•���� �f�•�p�g�h�k�l�•�����h�i�h�j�b�� �g�Z�� �e�_�d�k�b�q�g�•��

�i�j�Z�\�b�e�Z���� �\�Z�j�•�Z�l�b�\�g�h�k�l�•���� �Z�� �l�Z�d�h�`�� �k�i�_�p�b�n�•�q�g�•�� �^�e�y�� �i�j�_�^�f�_�l�m�� �g�Z�r�h�]�h��

�^�h�k�e�•�^�`�_�g�g�y�� �i�j�b�g�p�b�i�b�����_�n�_�d�l�b�\�g�h�]�h�� �i�b�k�v�f�Z�� �l�Z�� �a�Z�g�m�j�_�g�g�y�� �m�� �d�h�f�m�g�•�d�Z�l�b�\�g�•��
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�k�b�l�m�Z�p�•�€�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �<�b�a�g�Z�q�_�g�h�� ������

�i�j�b�g�p�b�i�•�\�� �_�n�_�d�l�b�\�g�h�]�h�� �i�b�k�v�f�Z���� �y�d�b�f�b�� �\�b�d�e�Z�^�Z�q�� �f�h�`�_�� �d�_�j�m�\�Z�l�b�k�y�� �m�� �i�j�h�p�_�k�•��

�g�Z�\�q�Z�g�g�y���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\�� �e�_�d�k�b�q�g�h�]�h���h�n�h�j�f�e�_�g�g�y�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h �i�b�k�v�f�Z���� �I�j�b�g�p�b�i�� �a�Z�g�m�j�_�g�g�y���� �y�d�b�c�� �i�_�j�_�^�[�Z�q�Z�}�� �]�e�b�[�h�d�_��

�\�g�b�d�g�_�g�g�y�� �k�l�m�^�_�g�l�•�\�� �m�� �d�h�f�m�g�•�d�Z�l�b�\�g�•�� �k�b�l�m�Z�p�•�€�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h��

�i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y���� �Z�d�l�m�Z�e�•�a�m�}�� �Z�d�l�b�\�g�•�k�l�v�� �l�Z�� �k�b�l�m�Z�l�b�\�g�•�k�l�v�� �i�j�h�p�_�k�m��

�g�Z�\�q�Z�g�g�y���� 

�H�j�]�Z�g�•�a�Z�p�•�c�g�h-�a�f�•�k�l�h�\�b�c�� �d�h�f�i�h�g�_�g�l�� �f�h�^�_�e�•���a�Z�[�_�a�i�_�q�m�} �i�h�_�l�Z�i�g�_��

�•�g�l�_�]�j�h�\�Z�g�_�� �a�Z�k�\�h�}�g�g�y���k�l�m�^�_�g�l�Z�f�b�� �e�_�d�k�b�q�g�b�o�� �a�g�Z�g�v�� �•�� �a�g�Z�g�v�� �i�b�k�v�f�Z���� �Z�� �l�Z�d�h�`��

�\�k�_�� �k�d�e�Z�^�g�•�r�b�o���e�_�d�k�b�q�g�b�o���g�Z�\�b�q�h�d���l�Z�� �m�f�•�g�v�� �i�b�k�v�f�Z�� �m�� �i�j�h�p�_�k�•�� �a�Z�g�m�j�_�g�g�y�� �m��

�k�b�l�m�Z�p�•�€�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �c�� �h�\�h�e�h�^�•�g�g�y��

�\�b�a�g�Z�q�_�g�b�f�b���`�Z�g�j�Z�f�b���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�v�f�Z���1�L-�n�Z�o�•�\�p�•�\���� 

�A�g�Z�q�g�b�c�� �\�g�_�k�h�d�� �m�� �j�_�Z�e�•�a�Z�p�•�x�� �_�n�_�d�l�b�\�g�h�k�l�•�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€ �d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���j�h�[�b�l�v �•�g�d�h�j�i�h�j�Z�p�•�y�� �Z�e�]�h�j�b�l�f�m��

�d�h�e�_�d�l�b�\�g�h�€�� �i�•�^�]�h�l�h�\�d�b���i�b�k�_�f�g�h�]�h�� �i�j�h�^�m�d�l�m���� �<�� �h�k�g�h�\�•�� �i�j�Z�d�l�b�d�b���g�Z�i�b�k�Z�g�g�y��

�k�l�m�^�_�g�l�Z�f�b�� �q�_�j�g�_�l�h�d�� �l�Z�� �n�•�g�Z�e�v�g�b�o�� �\�Z�j�•�Z�g�l�•�\�� �\�e�Z�k�g�b�o�� �l�_�d�k�l�•�\ �e�_�`�b�l�v��

�i�h�k�e�•�^�h�\�g�_���\�•�^�i�j�Z�p�x�\�Z�g�g�y �g�b�f�b���\�•�^�i�h�\�•�^�g�b�o���i�j�b�c�h�f�•�\���g�Z���m�k�•�o���_�l�Z�i�Z�o���i�b�k�v�f�Z��

�a�� �\�b�d�h�j�b�k�l�Z�g�g�y�f�� �f�_�l�h�^�•�\�� �\�b�j�•�r�_�g�g�y�� �i�j�h�[�e�_�f�� �i�•�^�� �q�Z�k�� �j�h�[�h�l�b�� �\�� �Z�m�^�b�l�h�j�•�€�� �i�•�^��

�d�_�j�•�\�g�b�p�l�\�h�f���\�b�d�e�Z�^�Z�q�Z�����Z���l�Z�d�h�`���i�•�^���q�Z�k���k�Z�f�h�k�l�•�c�g�h�€���i�h�a�Z�Z�m�^�b�l�h�j�g�h�€���j�h�[�h�l�b�� 

�G�Z�� �_�l�Z�i�•�� �i�•�^�]�h�l�h�\�d�b�� �^�h�� �i�b�k�v�f�Z���j�_�d�h�f�_�g�^�h�\�Z�g�h���a�Z�k�l�h�k�h�\�m�\�Z�l�b �f�_�l�h�^��

�f�h�a�d�h�\�h�]�h���r�l�m�j�f�m���l�Z���\�•�^�i�j�Z�p�v�h�\�m�\�Z�l�b �h�j�]�Z�g�•�a�Z�p�•�x �•���k�l�j�m�d�l�m�j�m�\�Z�g�g�y���\�e�Z�k�g�b�o��

�\�b�k�e�h�\�e�x�\�Z�g�v�����=�_�g�_�j�m�\�Z�g�g�y���� �n�•�d�k�m�\�Z�g�g�y���� �l�\�h�j�q�b�c�� �Z�g�Z�e�•�a�� �•�^�_�c���� �\�b�k�e�h�\�e�_�g�b�o��

�m�q�Z�k�g�b�d�Z�f�b�� �]�j�m�i�b���� �k�i�j�y�f�h�\�Z�g�•�� �g�Z�� �d�h�g�k�l�j�m�d�l�b�\�g�_�� �j�h�a�\�¶�y�a�Z�g�g�y�� �i�j�h�[�e�_�f�b�� �c��

�\�b�d�h�g�Z�g�g�y�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h�� �a�Z�\�^�Z�g�g�y���� �A�]�h�^�h�f�� �m�� �f�Z�e�b�o���]�j�m�i�Z�o�� ����-���� �k�l�m�^�_�g�l�b) 

�g�Z�� �h�k�g�h�\�•�� �j�_�a�m�e�v�l�Z�l�•�\�� �i�j�h�\�_�^�_�g�h�]�h�� �f�h�a�d�h�\�h�]�h�� �r�l�m�j�f�m�� �\�•�^�[�m�\�Z�}�l�v�k�y��

�\�•�^�i�j�Z�p�x�\�Z�g�g�y�� �g�Z�\�b�q�h�d�� �i�e�Z�g�m�\�Z�g�g�y���� �d�h�e�_�d�l�b�\�g�h�€ �h�j�]�Z�g�•�a�Z�p�•�€ �•��

�k�l�j�m�d�l�m�j�m�\�Z�g�g�y �i�b�k�_�f�g�b�o �\�b�k�e�h�\�e�x�\�Z�g�v. 
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�?�l�Z�i���k�l�\�h�j�_�g�g�y���q�h�j�g�h�\�h�]�h���\�Z�j�•�Z�g�l�m���\�e�Z�k�g�h�]�h���i�b�k�_�f�g�h�]�h���\�b�k�e�h�\�e�x�\�Z�g�g�y��

�i�_�j�_�^�[�Z�q�Z�} �d�h�f�i�h�g�m�\�Z�g�g�y�� �l�_�d�k�l�m�� �\�b�k�e�h�\�e�x�\�Z�g�g�y���� �G�Z�� �p�v�h�f�m�� �_�l�Z�i�•���^�h�p�•�e�v�g�h��

�\�b�d�h�j�b�k�l�h�\�m�\�Z�l�b �i�j�b�c�h�f�� �d�h�e�_�d�l�b�\�g�h�]�h�� �i�b�k�v�f�Z���� �l�h�[�l�h�� �d�h�`�_�g�� �k�l�m�^�_�g�l����

�i�j�Z�p�x�x�q�b�� �m�� �f�•�d�j�h�]�j�m�i�•�� ����-���� �m�q�Z�k�g�b�d�b������ �\�•�^�i�h�\�•�^�Z�} �a�Z�� �g�Z�i�b�k�Z�g�g�y�� �i�_�\�g�h�€��

�q�Z�k�l�b�g�b���l�_�d�k�l�m���k�i�•�e�v�g�h�]�h���i�b�k�v�f�h�\�h�]�h���d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h���a�Z�\�^�Z�g�g�y���� 

�A�� �f�_�l�h�x�� �_�d�h�g�h�f�•�€�� �Z�m�^�b�l�h�j�g�h�]�h�� �g�Z�\�q�Z�e�v�g�h�]�h�� �q�Z�k�m���� �y�d�b�c�� �}�� �g�Z�^�l�h��

�h�[�f�_�`�_�g�b�f�� �s�h�^�h�� �\�b�\�q�_�g�g�y�� �•�g�h�a�_�f�g�h�€�� �f�h�\�b�� �k�l�m�^�_�g�l�Z�f�b�� �g�_�n�•�e�h�e�h�]�•�q�g�b�o��

�k�i�_�p�•�Z�e�v�g�h�k�l�_�c���� �k�i�•�e�v�g�_�� �i�b�k�v�f�h�\�_�� �d�h�f�m�g�•�d�Z�l�b�\�g�_���a�Z�\�^�Z�g�g�y���j�_�d�h�f�_�g�^�m�}�l�v�k�y��

�\�b�d�h�g�m�\�Z�l�b �\���j�Z�f�d�Z�o���k�Z�f�h�k�l�•�c�g�h�€���j�h�[�h�l�b���k�l�m�^�_�g�l�•�\���\���^�b�k�l�Z�g�p�•�c�g�h�f�m���j�_�`�b�f�•���a��

�\�b�d�h�j�b�k�l�Z�g�g�y�f�� �d�h�f�i�¶�x�l�_�j�g�b�o���l�Z�� �1�g�l�_�j�g�_�l�� �l�_�o�g�h�e�h�]�•�c�� ���a�h�d�j�_�f�Z���h�g�e�Z�c�g-�q�Z�l�•�\����

�[�e�h�]�•�\�����n�h�j�m�f�•�\�����k�h�p�•�Z�e�v�g�b�o���f�_�j�_�`�����k�h�p�•�Z�e�v�g�b�o���h�k�\�•�l�g�•�o���i�e�Z�l�n�h�j�f�������<���m�f�h�\�Z�o��

�f�Z�]�•�k�l�j�Z�l�m�j�b���\�� �j�Z�f�d�Z�o�� �k�Z�f�h�k�l�•�c�g�h�€�� �j�h�[�h�l�b���^�h�p�•�e�v�g�h�� �a�Z�k�l�h�k�h�\�m�\�Z�l�b���m�f�h�\�g�h��

�i�h�\�g�m�� �Z�\�l�h�g�h�f�•�x�� �k�l�m�^�_�g�l�•�\���� �d�h�e�b�� �k�l�m�^�_�g�l�b�� �k�Z�f�h�k�l�•�c�g�h�� �\�b�a�g�Z�q�Z�x�l�v�� �p�•�e�•��

�g�Z�\�q�Z�g�g�y���� �k�i�h�k�h�[�b�� �€�o�� �^�h�k�y�]�g�_�g�g�y���� �i�j�b�c�h�f�b�� �•�� �l�_�o�g�•�d�b�� �g�Z�\�q�Z�g�g�y���� �a�^�•�c�k�g�x�x�l�v��

�\�•�^�[�•�j�� �f�Z�l�_�j�•�Z�e�m���� �[�m�^�m�x�l�v�� �•�g�^�b�\�•�^�m�Z�e�v�g�m�� �l�j�Z�}�d�l�h�j�•�x�� �g�Z�\�q�Z�g�g�y�� �•�� �\�b�a�g�Z�q�Z�x�l�v��

�c�h�]�h���l�_�f�i�����a�^�•�c�k�g�x�x�l�v���k�Z�f�h�d�h�g�l�j�h�e�v�����k�Z�f�h�d�h�j�_�d�p�•�x���l�Z���k�Z�f�h�h�p�•�g�x�\�Z�g�g�y�� 

�D�j�b�l�b�q�g�b�c�� �Z�g�Z�e�•�a�� �q�h�j�g�h�\�h�]�h�� �\�Z�j�•�Z�g�l�m�� �i�b�k�v�f�h�\�h�]�h�� �i�j�h�^�m�d�l�m�� �k�l�m�^�_�g�l�b��

�a�^�•�c�k�g�x�x�l�v�� �k�i�h�q�Z�l�d�m�� �k�Z�f�h�k�l�•�c�g�h���� �i�h�k�e�m�]�h�\�m�x�q�b�k�v�� �k�i�b�k�d�h�f�� �a�Z�i�j�h�i�h�g�h�\�Z�g�b�o��

�\�b�d�e�Z�^�Z�q�_�f�� �d�j�b�l�_�j�•�€�\�� �h�p�•�g�x�\�Z�g�g�y (�e�h�]�•�d�Z �c�� �i�h�k�e�•�^�h�\�g�•�k�l�v�� �\�b�d�e�Z�^�m�� �g�Z�y�\�g�•�k�l�v��

�a�¶�}�^�g�m�\�Z�e�v�g�b�o�� �_�e�_�f�_�g�l�•�\�� �f�•�`�� �q�Z�k�l�b�g�Z�f�b�� �l�_�d�k�l�m�� �g�Z�� �j�•�\�g�•�� �j�_�q�_�g�v�� �\�� �Z�[�a�Z�p�Z�o�� �l�Z��

�a�f�•�k�l�h�\�b�o�� �Z�[�a�Z�p�Z�o���� �k�e�•�\-�a�\�¶�y�a�h�d���� �k�i�h�e�m�q�g�b�d�•�\�� �k�m�j�y�^�g�h�k�l�•�� �l�Z�� �i�•�^�j�y�^�g�h�k�l�•����

�\�k�l�Z�\�g�b�o�� �k�e�•�\�� �•�� �l�� �^���� �\�•�^�i�h�\�•�^�g�•�k�l�v�� �k�l�b�e�x�� �i�b�k�_�f�g�h�]�h�� �\�b�k�e�h�\�e�x�\�Z�g�g�y��

�d�h�f�m�g�•�d�Z�l�b�\�g�•�c�� �f�_�l�•���� �d�h�f�m�g�•�d�Z�l�b�\�g�•�c�� �k�b�l�m�Z�p�•�€�� �l�Z�� �h�[�j�Z�g�h�f�m�� �`�Z�g�j�m�����d�h�j�_�d�l�g�_��

�e�_�d�k�b�q�g�_�� �h�n�h�j�f�e�_�g�g�y�� �i�b�k�_�f�g�h�]�h�� �\�b�k�e�h�\�e�x�\�Z�g�g�y���� �i�j�Z�\�b�e�v�g�•�k�l�v�� �\�`�b�\�Z�g�g�y��

�e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v���m���i�b�k�v�f�•�����\�h�e�h�^�•�g�g�y���l�_�j�f�•�g�h�e�h�]�•�q�g�b�f�b���h�^�b�g�b�p�y�f�b���m���k�n�_�j�•��

�n�Z�o�m�� �^�_�f�h�g�k�l�j�Z�p�•�y�� �^�h�k�l�Z�l�g�v�h�]�h�� �k�e�h�\�g�b�d�h�\�h�]�h�� �a�Z�i�Z�k�m�� �^�e�y�� �^�h�k�y�]�g�_�g�g�y 

�d�h�f�m�g�•�d�Z�l�b�\�g�h�€�� �f�_�l�b�� �m�� �i�_�\�g�•�c�� �d�h�f�m�g�•�d�Z�l�b�\�g�•�c �k�b�l�m�Z�p�•�€�� �\�•�^�i�h�\�•�^�g�h�� �^�h��

�h�[�j�Z�g�h�]�h�� �k�l�b�e�x�� �l�Z�� �`�Z�g�j�m�� �^�_�f�h�g�k�l�j�Z�p�•�y�� �d�h�j�_�d�l�g�h�]�h���e�_�d�k�b�q�g�h�]�h�� �h�n�h�j�f�e�_�g�g�y��

�\�`�b�\�Z�g�g�y�� �]�j�Z�f�Z�l�b�q�g�b�o�� �k�l�j�m�d�l�m�j���� �h�d�j�•�f�� �g�_�\�_�e�b�d�h�€�� �d�•�e�v�d�h�k�l�•�� �g�_�a�g�Z�q�g�b�o��

�i�h�f�b�e�h�d���� �s�h�� �g�_�� �a�Z�\�Z�`�Z�x�l�v�� �j�h�a�m�f�•�g�g�x�� �a�f�•�k�l�m�� �i�b�k�_�f�g�h�]�h�� �\�b�k�e�h�\�e�x�\�Z�g�g�y)���� �Z��
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�i�h�l�•�f�� �\�•�^�[�m�\�Z�}�l�v�k�y�� �h�[�f�•�g�� �•�� �d�j�b�l�b�q�g�b�c�� �Z�g�Z�e�•�a�� �j�h�[�h�q�b�o�� �\�_�j�k�•�c�� �i�b�k�v�f�Z���� �M��

�i�j�h�p�_�k�•�� �\�a�Z�}�f�h�i�_�j�_�\�•�j�d�b�� �k�l�m�^�_�g�l�b�� �\�b�q�b�l�m�x�l�v���� �Z�g�Z�e�•�a�m�x�l�v�� �l�Z�� �d�j�b�l�b�d�m�x�l�v��

�j�h�[�h�l�b�� �h�^�b�g�� �h�^�g�h�]�h���� �i�j�Z�p�x�x�q�b�� �m�� �i�Z�j�Z�o�� �Z�[�h�� �f�•�d�j�h�]�j�m�i�Z�o�����a�Z�k�l�h�k�h�\�m�x�q�b�� �l�h�c��

�k�Z�f�b�c �k�i�b�k�h�d �d�j�b�l�_�j�•�€�\���� �s�h�� �m�� �^�Z�g�h�f�m�� �\�b�i�Z�^�d�m�� �k�e�m�]�m�} �k�i�b�k�d�h�f�� �d�j�b�l�_�j�•�€�\��

�\�a�Z�}�f�h�h�p�•�g�x�\�Z�g�g�y���i�b�k�v�f�h�\�h�€���j�h�[�h�l�b���� 

�K�l�m�^�_�g�l�b�� �l�Z�d�h�` �f�h�`�m�l�v���k�l�\�h�j�x�\�Z�l�b �q�h�j�g�h�\�•�� �\�Z�j�•�Z�g�l�b�� �l�_�d�k�l�•�\��

�k�Z�f�h�k�l�•�c�g�h �c, �a�]�•�^�g�h���•�a�� �a�Z�i�j�h�i�h�g�h�\�Z�g�b�f�b�� �\�b�d�e�Z�^�Z�q�_�f�� �d�j�b�l�_�j�•�y�f�b����

�a�^�•�c�k�g�x�\�Z�l�b �k�Z�f�h�h�p�•�g�x�\�Z�g�g�y���•���\�a�Z�}�f�h�h�p�•�g�x�\�Z�g�g�y���\�b�d�h�g�Z�g�h�€���j�h�[�h�l�b�� 

�M�� �i�j�h�p�_�k�•�� �\�•�^�i�j�Z�p�x�\�Z�g�g�y�� �Z�e�]�h�j�b�l�f�m�� �d�h�e�_�d�l�b�\�g�h�]�h�� �k�l�\�h�j�_�g�g�y��

�i�b�k�_�f�g�h�]�h�� �i�j�h�^�m�d�l�m�� �^�h�p�•�e�v�g�h�� �\�j�Z�o�h�\�m�\�Z�l�b���� �s�h�� �g�Z�\�q�Z�g�g�y�� �i�b�k�v�f�Z���i�_�j�_�^�[�Z�q�Z�} 

�l�Z�d�h�` �h�\�h�e�h�^�•�g�g�y���k�l�m�^�_�g�l�Z�f�b���\�f�•�g�g�y�f�b�� �j�h�a�i�•�a�g�Z�\�Z�l�b���f�h�\�g�•�� �•���f�h�\�e�_�g�g�}�\�•��

�i�h�f�b�e�d�b���l�Z���d�\�Z�e�•�n�•�d�m�\�Z�l�b�� �€�o���� �K�l�m�^�_�g�l���f�Z�}���^�_�f�h�g�k�l�j�m�\�Z�l�b �a�^�Z�l�g�•�k�l�v��

�\�b�d�h�j�b�k�l�h�\�m�\�Z�l�b�� �j�•�a�g�•���i�j�b�c�h�f�b�� �j�_�^�Z�]�m�\�Z�g�g�y���� �I�j�h�p�_�k���d�h�j�_�d�p�•�€�� �\�•�^�[�m�\�Z�}�l�v�k�y�� �\��

�m�f�h�\�Z�o�� �k�Z�f�h- �Z�[�h�� �\�a�Z�}�f�h�d�h�g�l�j�h�e�x�� �a�� �f�_�l�h�x�� �h�p�•�g�x�\�Z�g�g�y���i�j�h�]�j�_�k�m�� �m �j�h�a�\�b�l�d�m��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\���i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�v�f�• 

[���������� �k���� ������]���� �H�i�_�j�Z�l�b�\�g�_�� �h�p�•�g�x�\�Z�g�g�y���k�l�\�h�j�_�g�h�]�h�� �k�l�m�^�_�g�l�Z�f�b�� �i�b�k�_�f�g�h�]�h��

�i�j�h�^�m�d�l�m �^�h�i�h�f�Z�]�Z�}�� �\�b�y�\�b�l�b�� �i�j�h�]�Z�e�b�g�b�� �m���a�f�•�k�l�•�� �c�� �h�j�]�Z�g�•�a�Z�p�•�€�� �i�j�h�p�_�k�m��

�n�h�j�f�m�\�Z�g�g�y���m���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���Z�g�]�e�h�f�h�\�g�h�€���e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•���\��

�i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�v�f�• �l�Z���a�Z�[�_�a�i�_�q�m�}���f�h�`�e�b�\�•�k�l�v���€�o���d�h�j�_�d�p�•�€�� 

�E�b�r�_�� �i�•�k�e�y�� �i�h�i�_�j�_�^�g�v�h�]�h�� �h�p�•�g�x�\�Z�g�g�y�� �a�� �m�j�Z�o�m�\�Z�g�g�y�f�� �d�j�b�l�b�q�g�b�o��

�a�Z�m�\�Z�`�_�g�v�� �k�l�m�^�_�g�l�b�� �k�l�\�h�j�x�x�l�v �n�•�g�Z�e�v�g�•�� �\�Z�j�•�Z�g�l�b�� �l�_�d�k�l�•�\, �h�k�l�Z�l�h�q�g�_��

�h�p�•�g�x�\�Z�g�g�y���y�d�b�o���a�^�•�c�k�g�x�}���\�b�d�e�Z�^�Z�q�� 

�I�j�Z�d�l�b�d�Z���g�Z�i�b�k�Z�g�g�y�� �k�l�m�^�_�g�l�Z�f�b�� �q�_�j�g�_�l�h�d�� �l�Z�� �n�•�g�Z�e�v�g�b�o���\�Z�j�•�Z�g�l�•�\��

�\�e�Z�k�g�b�o�� �l�_�d�k�l�•�\ �i�_�j�_�^�[�Z�q�Z�}�� �j�h�a�\�b�l�h�d�� �m�� �g�b�o�� �e�_�d�k�b�q�g�b�o�� �g�Z�\�b�q�h�d�� �l�Z�� �m�f�•�g�v��

�i�b�k�v�f�Z�����a�h�d�j�_�f�Z�� 

�x �\�b�a�g�Z�q�_�g�g�y�� �f�_�l�b���� �]�h�e�h�\�g�h�€�� �•�^�_�€�� �i�h�\�•�^�h�f�e�_�g�g�y�����a�\�¶�y�a�d�m�� �f�•�`��

�\�b�k�e�h�\�e�_�g�b�f�b���^�m�f�d�Z�f�b�� 

�x �d�h�j�_�d�l�g�h�]�h�� �\�`�b�\�Z�g�g�y�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v���� �a�h�d�j�_�f�Z���± 

�l�_�j�f�•�g�h�e�h�]�•�q�g�b�o�� 
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�x �h�p�•�g�x�\�Z�g�g�y���j�h�e�• �e�_�d�k�b�q�g�b�o���•���k�l�b�e�•�k�l�b�q�g�b�o���a�Z�k�h�[�•�\���Z�g�]�e�•�c�k�v�d�h�€���f�h�\�b���\ 

�_�n�_�d�l�b�\�g�h�k�l�•���i�_�j�_�^�Z�q�•���i�h�\�•�^�h�f�e�_�g�g�y�� 

�x �^�h�[�h�j�m���\�_�j�[�Z�e�v�g�b�o���a�Z�k�h�[�•�\���a���f�_�l�h�x���^�h�k�y�]�g�_�g�g�y���d�h�f�m�g�•�d�Z�l�b�\�g�h�€���f�_�l�b�� 

�G�Z�i�b�k�Z�g�g�y���k�l�m�^�_�g�l�Z�f�b���q�_�j�g�_�l�h�d���l�Z���n�•�g�Z�e�v�g�b�o���\�Z�j�•�Z�g�l�•�\���\�e�Z�k�g�b�o���l�_�d�k�l�•�\ 

�\�•�^�g�h�k�b�l�v�k�y �^�h�� �i�j�h�^�m�d�l�b�\�g�h�]�h�� �_�l�Z�i�m�� �n�h�j�f�m�\�Z�g�g�y�� �m�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\ 

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•, �f�_�l�h�x�� �y�d�h�]�h �\�\�Z�`�Z�}�f�h �j�h�a�\�b�l�h�d�� �e�_�d�k�b�q�g�b�o���g�Z�\�b�q�h�d��

�d�h�j�_�d�l�g�h�]�h���\�`�b�\�Z�g�g�y���e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v���m���l�_�d�k�l�Z�o���j�•�a�g�b�o���`�Z�g�j�•�\���i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\�� �a�� �m�j�Z�o�m�\�Z�g�g�y�f�� �Z�k�i�_�d�l�•�\��

�k�l�b�e�•�k�l�b�q�g�h�€�� �\�•�^�i�h�\�•�^�g�h�k�l�•�� �c�� �k�i�h�e�m�q�m�\�Z�g�h�k�l�•���� �j�h�a�\�b�l�h�d�� �m�f�•�g�v�� �i�j�h�^�m�d�m�\�Z�g�g�y��

�k�l�m�^�_�g�l�Z�f�b���\�e�Z�k�g�b�o�� �l�_�d�k�l�•�\�� �i�_�\�g�h�]�h�� �`�Z�g�j�m�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h��

�i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\�����j�h�a�\�b�l�h�d���e�_�d�k�b�q�g�h�€���m�k�\�•�^�h�f�e�_�g�h�k�l�•���� 

�J�_�a�m�e�v�l�Z�l�b�\�g�b�c�� �d�h�f�i�h�g�_�g�l �a�Z�[�_�a�i�_�q�m�}�� �k�n�h�j�f�h�\�Z�g�•�k�l�v �m���f�Z�c�[�m�l�g�•�o�� �1�L-

�n�Z�o�•�\�p�•�\ �k�b�k�l�_�f�b �\�•�^�i�h�\�•�^�g�b�o �a�g�Z�g�v���� �m�f�•�g�v�� �•�� �g�Z�\�b�q�h�d���� �s�h�� �}���d�h�f�i�h�g�_�g�l�Z�f�b��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�• �l�Z���€�€���j�h�a�\�b�l�h�d���^�h���Z�\�l�h�g�h�f�g�h�]�h���j�•�\�g�y���± �K��. 

�H�p�•�g�x�\�Z�g�g�y�� �j�•�\�g�y���k�n�h�j�f�h�\�Z�g�h�k�l�•�� �Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•���\���i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�v�f�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���g�Z��

�j�•�\�g�•�� �K�� �j�_�d�h�f�_�g�^�h�\�Z�g�h�� �a�^�•�c�k�g�x�\�Z�l�b�� �\�•�^�i�h�\�•�^�g�h�� �^�h �a�Z�i�j�h�i�h�g�h�\�Z�g�b�o��

�^�_�k�d�j�b�i�l�h�j�•�\�����Z���k�Z�f�_ �k�l�m�^�_�g�l:  

�x �\�b�d�h�g�m�}�� �i�b�k�v�f�h�\�•�� �\�i�j�Z�\�b�� �l�Z�� �a�Z�\�^�Z�g�g�y�� �\�b�k�h�d�h�]�h�� �j�•�\�g�y�� �k�d�e�Z�^�g�h�k�l�•���� �s�h��

�\�•�^�h�[�j�Z�`�Z�x�l�v�� �e�_�d�k�b�q�g�b�c�� �f�Z�l�_�j�•�Z�e�� �^�h�� �\�b�a�g�Z�q�_�g�b�o�� �l�_�f���� �i�j�h�[�e�_�f�� �•�� �k�b�l�m�Z�p�•�c��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �i�j�b�� �p�v�h�f�m��

�^�_�f�h�g�k�l�j�m�x�q�b���d�h�j�_�d�l�g�_�� �e�_�d�k�b�q�g�_�� �h�n�h�j�f�e�_�g�g�y�� �i�b�k�_�f�g�h�]�h�� �\�b�k�e�h�\�e�x�\�Z�g�g�y����

�s�h�� �i�h�e�y�]�Z�}�� �m�� �i�j�Z�\�b�e�v�g�h�k�l�• �\�`�b�\�Z�g�g�y�� �e�_�d�k�b�q�g�b�o���� �m�� �l���� �q���� �l�_�j�f�•�g�h�e�h�]�•�q�g�b�o��

�h�^�b�g�b�p�v���� �^�_�f�h�g�k�l�j�Z�p�•�€���^�h�k�l�Z�l�g�v�h�]�h �k�e�h�\�g�b�d�h�\�h�]�h �a�Z�i�Z�k�m �^�e�y���^�h�k�y�]�g�_�g�g�y 

�d�h�f�m�g�•�d�Z�l�b�\�g�h�€�� �f�_�l�b�� �m���k�b�l�m�Z�p�•�€ �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�� �i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y���\�•�^�i�h�\�•�^�g�h���^�h���h�[�j�Z�g�h�]�h���k�l�b�e�x���l�Z���`�Z�g�j�m; 
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�x �]�j�Z�f�Z�l�b�q�g�h �d�h�j�_�d�l�g�h�� �h�n�h�j�f�e�x�}�� �\�e�Z�k�g�•�� �\�b�k�e�h�\�e�x�\�Z�g�g�y�� �\�� �f�_�`�Z�o��

�d�h�g�d�j�_�l�g�b�o�� �l�_�f���� �i�j�h�[�e�_�f�� �•�� �k�b�l�m�Z�p�•�c�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\�� 

�x �\�•�e�v�g�h���k�l�\�h�j�x�}���j�•�a�g�h�`�Z�g�j�h�\�•���i�b�k�v�f�h�\�•���^�b�k�d�m�j�k�b���m���i�j�h�p�_�k�•���g�Z�i�b�k�Z�g�g�y��

�i�b�k�v�f�h�\�b�o���j�h�[�•�l���j�•�a�g�b�o���n�h�j�f�Z�l�•�\�����^�_�f�h�g�k�l�j�m�x�q�b���d�h�f�i�h�a�b�p�•�c�g�m �i�j�Z�\�b�e�v�g�•�k�l�v 

�k�l�j�m�d�l�m�j�b���l�_�d�k�l�m���\�•�^�i�h�\�•�^�g�h �^�h �k�l�b�e�x���•���`�Z�g�j�m �a���\�b�k�h�d�b�f���k�l�m�i�_�g�_�f���•�g�l�_�]�j�Z�p�•�€��

�e�_�d�k�b�q�g�h�€�� �•�� �k�l�b�e�•�k�l�b�q�g�h�€�� �d�h�j�_�d�l�g�h�k�l�•�� �a�� �e�h�]�•�d�h�x�� �•�� �i�h�k�e�•�^�h�\�g�•�k�l�x�� �\�b�d�e�Z�^�m, 

�p�•�e�•�k�g�•�k�l�x���� �a�\�¶�y�a�g�•�k�l�x���� �a�Z�\�_�j�r�_�g�•�k�l�x���� �Z�^�j�_�k�h�\�Z�g�•�k�l�x �a�� �g�Z�y�\�g�•�k�l�x��

�a�¶�}�^�g�m�\�Z�e�v�g�b�o�� �_�e�_�f�_�g�l�•�\�� �f�•�`�� �q�Z�k�l�b�g�Z�f�b�� �l�_�d�k�l�m�� �g�Z�� �j�•�\�g�•�� �j�_�q�_�g�v�� �\�� �Z�[�a�Z�p�Z�o�� �l�Z��

�a�f�•�k�l�h�\�b�o�� �Z�[�a�Z�p�Z�o���� �k�e�•�\-�a�\�¶�y�a�h�d���� �k�i�h�e�m�q�g�b�d�•�\�� �k�m�j�y�^�g�h�k�l�•�� �l�Z�� �i�•�^�j�y�^�g�h�k�l�•����

�\�k�l�Z�\�g�b�o���k�e�•�\���•���l�� �^���� 

�x �\�•�e�v�g�h�� �k�l�\�h�j�x�}���i�b�k�_�f�g�_ �\�b�k�e�h�\�e�x�\�Z�g�g�y �i�_�\�g�h�]�h�� �k�l�b�e�x�� �•�� �`�Z�g�j�m��

�\�•�^�i�h�\�•�^�g�h�� �^�h�� �a�Z�^�Z�g�h�€�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�€�� �f�_�l�b�� �l�Z�� �k�b�l�m�Z�p�•�€�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y�� 

�x �^�_�f�h�g�k�l�j�m�}���d�h�f�i�_�g�k�Z�l�h�j�g�•�� �\�f�•�g�g�y�� �i�_�j�_�^�Z�\�Z�g�g�y�� �•�g�n�h�j�f�Z�p�•�€�� �a��

�\�b�d�h�j�b�k�l�Z�g�g�y�f�� �i�j�b�c�h�f�•�\�� �i�_�j�_�n�j�Z�a�m�\�Z�g�g�y���� �n�h�j�f�m�e�x�\�Z�g�g�y�� �k�d�e�Z�^�g�b�o��

�\�b�k�e�h�\�e�x�\�Z�g�v���a�Z���^�h�i�h�f�h�]�h�x���i�j�h�k�l�•�r�b�o���f�h�\�g�b�o���a�Z�k�h�[�•�\�� 

�?�n�_�d�l�b�\�g�•�k�l�v���a�Z�i�j�h�i�h�g�h�\�Z�g�h�€���f�_�l�h�^�b�d�b���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•���^�h�\�_�^�_�g�h�� �m�� �i�j�h�p�_�k�•�� �i�j�h�\�_�^�_�g�g�y�� �d�h�f�i�e�_�d�k�g�h�]�h�� �f�_�l�h�^�b�q�g�h�]�h��

�_�d�k�i�_�j�b�f�_�g�l�m���� �s�h�� �^�Z�e�h�� �i�•�^�k�l�Z�\�b�� �^�e�y�� �€�€�� �\�i�j�h�\�Z�^�`�_�g�g�y�� �m�� �i�j�h�p�_�k�� �•�g�r�h�f�h�\�g�h�€��

�i�•�^�]�h�l�h�\�d�b���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\���\���m�f�h�\�Z�o���f�Z�]�•�k�l�j�Z�l�m�j�b. 

 

�<�b�k�g�h�\�d�b���^�h���j�h�a�^�•�e�m���� 

 

�I�_�j�_�\�•�j�d�Z�� �_�n�_�d�l�b�\�g�h�k�l�•�� �f�_�l�h�^�b�d�b���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �a�^�•�c�k�g�x�\�Z�e�Z�k�y�� �m�� �i�j�h�p�_�k�•�� �i�j�h�\�_�^�_�g�g�y�� �f�_�l�h�^�b�q�g�h�]�h��

�_�d�k�i�_�j�b�f�_�g�l�m���� �y�d�b�c�� �l�j�b�\�Z�\�� �i�j�h�l�y�]�h�f�� ��������/���������� �g���� �j���� �g�Z�� �[�Z�a�•�� �d�Z�n�_�^�j�b��
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�•�g�h�a�_�f�g�b�o�� �f�h�\�� �^�e�y�� �i�j�b�j�h�^�g�b�q�b�o�� �n�Z�d�m�e�v�l�_�l�•�\�� �E�v�\�•�\�k�v�d�h�]�h�� �g�Z�p�•�h�g�Z�e�v�g�h�]�h��

�m�g�•�\�_�j�k�b�l�_�l�m���•�f�_�g�•���1�\�Z�g�Z���N�j�Z�g�d�Z���� 

�F�_�l�Z�� �_�d�k�i�_�j�b�f�_�g�l�m���i�h�e�y�]�Z�e�Z�� �m�� �i�_�j�_�\�•�j�p�•���k�n�h�j�f�m�e�v�h�\�Z�g�h�€���]�•�i�h�l�_�a�b 

�^�h�k�e�•�^�`�_�g�g�y�� �s�h�^�h�� �_�n�_�d�l�b�\�g�h�k�l�•�� �j�h�a�j�h�[�e�_�g�h�€���Z�\�l�h�j�k�v�d�h�€���f�_�l�h�^�b�d�b��

�n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\. 

�M�� �\�•�^�i�h�\�•�^�v�� �g�Z�� �a�Z�\�^�Z�g�g�y�� �f�_�l�h�^�b�q�g�h�]�h�� �_�d�k�i�_�j�b�f�_�g�l�m�� �[�m�e�h���\�b�a�g�Z�q�_�g�h 

�c�h�]�h���o�Z�j�Z�d�l�_�j�� �l�Z�� �k�l�j�m�d�l�m�j�m�����i�j�h�\�_�^�_�g�h �i�_�j�_�^�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�_ �h�p�•�g�x�\�Z�g�g�y��

�j�•�\�g�y�� �k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•���k�l�m�^�_�g�l�•�\-�m�q�Z�k�g�b�d�•�\�� �_�d�k�i�_�j�b�f�_�g�l�m���a��

�f�_�l�h�x�� �€�o�� �j�h�a�i�h�^�•�e�m�� �g�Z�� �?�=���• �D�=�����a�j�_�Z�e�•�a�h�\�Z�g�h �f�_�l�h�^�b�d�m �n�h�j�f�m�\�Z�g�g�y��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\���i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•���\�� �_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�•�c�� �]�j�m�i�•; �i�j�h�\�_�^�_�g�h 

�i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�_ �h�p�•�g�x�\�Z�g�g�y�� �j�•�\�g�y�� �k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€��

�e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•���k�l�m�^�_�g�l�•�\ �?�=�� �l�Z�� �D�=�� �a�� �f�_�l�h�x�� �•�g�l�_�j�i�j�_�l�Z�p�•�€ �^�Z�g�b�o���• �^�h�\�_�^�_�g�g�y 

�]�•�i�h�l�_�a�b���^�h�k�e�•�^�`�_�g�g�y���� 

�G�Z���_�l�Z�i�•���i�•�^�]�h�l�h�\�d�b���^�h���i�j�h�\�_�^�_�g�g�y���f�_�l�h�^�b�q�g�h�]�h���_�d�k�i�_�j�b�f�_�g�l�m���i�h�k�l�Z�e�Z��

�i�j�h�[�e�_�f�Z�� �\�b�f�•�j�x�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\�����A�Z�i�j�h�i�h�g�h�\�Z�g�h��

�i�_�j�_�e�•�d���d�j�b�l�_�j�•�€�\���h�p�•�g�x�\�Z�g�g�y���\�b�f�•�j�x�\�Z�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�•�����Z���k�Z�f�_���� 

�x �d�h�j�_�d�l�g�_���a�Z�]�Z�e�v�g�_���e�_�d�k�b�q�g�_���h�n�h�j�f�e�_�g�g�y���i�b�k�_�f�g�h�]�h���\�b�k�e�h�\�e�x�\�Z�g�g�y: 

�i�j�Z�\�b�e�v�g�•�k�l�v�� �\�`�b�\�Z�g�g�y�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v�� �m�� �i�b�k�v�f�•�����\�h�e�h�^�•�g�g�y��

�l�_�j�f�•�g�h�e�h�]�•�q�g�b�f�b�� �h�^�b�g�b�p�y�f�b�� �m�� �k�n�_�j�•�� �n�Z�o�m�� �^�_�f�h�g�k�l�j�Z�p�•�y���^�h�k�l�Z�l�g�v�h�]�h 

�k�e�h�\�g�b�d�h�\�h�]�h �a�Z�i�Z�k�m �^�e�y���^�h�k�y�]�g�_�g�g�y �d�h�f�m�g�•�d�Z�l�b�\�g�h�€�� �f�_�l�b�� �m���k�b�l�m�Z�p�•�€ 

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y �\�•�^�i�h�\�•�^�g�h�� �^�h�� �h�[�j�Z�g�h�]�h��

�k�l�b�e�x���l�Z���`�Z�g�j�m�� 
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�x �^�_�f�h�g�k�l�j�Z�p�•�y�� �d�h�j�_�d�l�g�h�]�h�� �]�j�Z�f�Z�l�b�q�g�h�]�h�� �\�`�b�\�Z�g�g�y���e�_�d�k�b�q�g�b�o��

�h�^�b�g�b�p�v, �h�d�j�•�f�� �d�•�e�v�d�h�o �g�_�a�g�Z�q�g�b�o�� �i�h�f�b�e�h�d���� �s�h�� �g�_���\�i�e�b�\�Z�x�l�v �g�Z �j�h�a�m�f�•�g�g�y 

�a�f�•�k�l�m���i�b�k�_�f�g�h�]�h���\�b�k�e�h�\�e�x�\�Z�g�g�y; 

�x �a�Z�[�_�a�i�_�q�_�g�g�y�� �d�h�j�_�d�l�g�h�]�h�� �e�_�d�k�b�q�g�h�]�h�� �h�n�h�j�f�e�_�g�g�y�� �d�h�f�i�h�a�b�p�•�c�g�h�€��

�i�j�Z�\�b�e�v�g�h�k�l�•�� �[�m�^�h�\�b�� �l�_�d�k�l�m�� �\�•�^�i�h�\�•�^�g�h�� �^�h�� �k�l�b�e�x�� �•�� �`�Z�g�j�m���� �^�_�f�h�g�k�l�j�Z�p�•�y��

�e�h�]�•�d�b�� �c�� �i�h�k�e�•�^�h�\�g�h�k�l�•�� �\�b�d�e�Z�^�m���� �p�•�e�•�k�g�h�k�l�•���� �a�\�¶�y�a�g�h�k�l�•���� �a�Z�\�_�j�r�_�g�h�k�l�•����

�Z�^�j�_�k�h�\�Z�g�h�k�l�•���•���\�•�^�i�h�\�•�^�g�h�k�l�•���\�•�^�•�[�j�Z�g�b�o���e�_�d�k�b�q�g�b�o���h�^�b�g�b�p�v �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f��

�i�j�h�n�_�k�•�c�g�h�]�h�� �^�b�k�d�m�j�k�m�� �1�L-�n�Z�o�•�\�p�•�\���� �g�Z�y�\�g�•�k�l�v�� �a�¶�}�^�g�m�\�Z�e�v�g�b�o�� �_�e�_�f�_�g�l�•�\�� �f�•�`��

�q�Z�k�l�b�g�Z�f�b���l�_�d�k�l�m���g�Z���j�•�\�g�•���j�_�q�_�g�v���\���Z�[�a�Z�p�Z�o���l�Z���a�f�•�k�l�h�\�b�o���Z�[�a�Z�p�Z�o�����k�e�•�\-�a�\�¶�y�a�h�d����

�k�i�h�e�m�q�g�b�d�•�\���k�m�j�y�^�g�h�k�l�•���l�Z���i�•�^�j�y�^�g�h�k�l�•�����\�k�l�Z�\�g�b�o���k�e�•�\���•���l�� �^���� 

�x �\�•�^�i�h�\�•�^�g�•�k�l�v�� �m�`�b�\�Z�g�h�€�� �e�_�d�k�b�d�b�� �k�l�b�e�x�� �•�� �`�Z�g�j�m�� �i�b�k�_�f�g�h�]�h��

�\�b�k�e�h�\�e�x�\�Z�g�g�y�� �d�h�f�m�g�•�d�Z�l�b�\�g�•�c�� �f�_�l�•�� �•�� �k�b�l�m�Z�p�•�€���i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h��

�i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y; 

�x �^�_�f�h�g�k�l�j�Z�p�•�y�� �d�h�f�i�_�g�k�Z�l�h�j�g�b�o�� �\�f�•�g�v�� �m�`�b�\�Z�g�g�y�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v��

�m�� �i�j�h�p�_�k�•�� �i�_�j�_�^�Z�\�Z�g�g�y�� �•�g�n�h�j�f�Z�p�•�€�� �a�� �\�b�d�h�j�b�k�l�Z�g�g�y�f�� �i�j�b�c�h�f�•�\��

�i�_�j�_�n�j�Z�a�m�\�Z�g�g�y���� �n�h�j�f�m�e�x�\�Z�g�g�y�� �k�d�e�Z�^�g�b�o�� �\�b�k�e�h�\�e�x�\�Z�g�v�� �a�Z�� �^�h�i�h�f�h�]�h�x��

�i�j�h�k�l�•�r�b�o���f�h�\�g�b�o���a�Z�k�h�[�•�\�� 

�D�•�e�v�d�•�k�g�•�� �i�h�d�Z�a�g�b�d�b�� �d�j�b�l�_�j�•�€�\�� �k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€��

�d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•��

�h�[�j�Z�o�h�\�Z�g�•���m��������-�[�Z�e�v�g�•�c���r�d�Z�e�•�� 

�I �j�h�\�_�^�_�g�h�� �^�\�h�j�•�\�g�_�\�b�c�� �f�Z�l�_�f�Z�l�b�q�g�b�c�� �h�[�j�Z�o�m�g�h�d�� �h�l�j�b�f�Z�g�b�o�� �^�Z�g�b�o�� �•�a��

�a�Z�k�l�h�k�m�\�Z�g�g�y�f �q�Z�k�l�h�l�g�h�€ �]�•�k�l�h�]�j�Z�f�b �j�h�a�i�h�^�•�e�m�� �^�Z�g�b�o�� �a�� �l�_�h�j�_�l�b�q�g�h��

�g�h�j�f�Z�e�v�g�h�x�� �d�j�b�\�h�x �=�Z�m�k�Z���� �l�_�k�l�m �D�h�e�f�h�]�h�j�h�\�Z-�K�f�•�j�g�h�\�Z���� �Z�� �l�Z�d�h�`��

�g�_�i�Z�j�Z�f�_�l�j�b�q�g�b�o��U-�d�j�b�l�_�j�•�x�� �F�Z�g�g�Z�� �<�•�l�g�• �l�Z���d�j�b�l�_�j�•�x �<�•�e�d�•�d�k�h�g�Z. �G�Z�� �_�l�Z�i�•��

�^�h�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h �h�p�•�g�x�\�Z�g�g�y���j�•�a�g�b�p�y�� �f�•�`���i�h�d�Z�a�g�b�d�Z�f�b�� �k�n�h�j�f�h�\�Z�g�h�k�l�•��

�Z�g�]�e�h�f�h�\�g�h�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•�� �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���m���^�\�h�o �g�_�a�Z�e�_�`�g�b�o �\�b�[�•�j�d�Z�o �?�=���•���D�=���[�m�e�Z �k�l�Z�l�b�k�l�b�q�g�h��

�g�_�a�g�Z�q�m�s�h�x�� ��U-�d�j�b�l�_�j�•�c�� �F�Z�g�g�Z�� �<�•�l�g�•������ �G�Z�� �_�l�Z�i�•���i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h 

�h�p�•�g�x�\�Z�g�g�y �j�•�a�g�b�p�y�� �f�•�`���i�h�d�Z�a�g�b�d�Z�f�b�� �k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€ �e�_�d�k�b�q�g�h�€ 
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�d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �m���^�\�h�o 

�g�_�a�Z�e�_�`�g�b�o���\�b�[�•�j�d�Z�o �?�=�� �•�� �D�=�� �[�m�e�Z�� �m�`�_ �k�l�Z�l�b�k�l�b�q�g�h�� �a�g�Z�q�m�s�h�x�� ��U-�d�j�b�l�_�j�•�c��

�F�Z�g�g�Z�� �<�•�l�g�•������ �J�•�a�g�b�p�y�� �f�•�`���i�h�d�Z�a�g�b�d�Z�f�b�� �k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€ 

�e�_�d�k�b�q�g�h�€ �d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•�� �m���^�\�h�o �a�Z�e�_�`�g�b�o �\�b�[�•�j�d�Z�o �a�Z�� �^�Z�g�b�f�b �^�h�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h �l�Z��

�i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h �h�p�•�g�x�\�Z�g�g�y �m���D�= �[�m�e�Z �k�l�Z�l�b�k�l�b�q�g�h�� �g�_�a�g�Z�q�m�s�h�x��

���d�j�b�l�_�j�•�c�� �<�•�e�d�•�d�k�h�g�Z������ �J�•�a�g�b�p�y�� �f�•�`���i�h�d�Z�a�g�b�d�Z�f�b�� �k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€ 

�e�_�d�k�b�q�g�h�€ �d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m��

�k�i�•�e�d�m�\�Z�g�g�•�� �m���^�\�h�o �a�Z�e�_�`�g�b�o �\�b�[�•�j�d�Z�o �a�Z�� �^�Z�g�b�f�b �^�h�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h 

�h�p�•�g�x�\�Z�g�g�y �l�Z�� �i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h �h�p�•�g�x�\�Z�g�g�y �m���?�= �[�m�e�Z �k�l�Z�l�b�k�l�b�q�g�h��

�a�g�Z�q�m�s�h�x�����d�j�b�l�_�j�•�c���<�•�e�d�•�d�k�h�g�Z����  

�H�l�j�b�f�Z�g�•�� �^�Z�g�•�� �^�h�a�\�h�e�y�x�l�v�� �k�l�\�_�j�^�`�m�\�Z�l�b���� �s�h�� �g�Z�� �_�l�Z�i�•��

�^�h�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h �h�p�•�g�x�\�Z�g�g�y �k�_�j�_�^�g�•�c�� �i�h�d�Z�a�g�b�d���j�•�\�g�y �k�n�h�j�f�h�\�Z�g�h�k�l�•��

�Z�g�]�e�h�f�h�\�g�h�€ �e�_�d�k�b�q�g�h�€ �d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �k�l�m�^�_�g�l�•�\ �?�=�� �l�Z�� �D�= �[�m�\���h�^�g�Z�d�h�\�b�f. �I�j�h�l�_ �g�Z�� �_�l�Z�i�•��

�i�•�k�e�y�_�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h �h�p�•�g�x�\�Z�g�g�y �a�j�h�k�l�Z�g�g�y�� �j�•�\�g�y �k�n�h�j�f�h�\�Z�g�h�k�l�•��

�Z�g�]�e�h�f�h�\�g�h�€ �e�_�d�k�b�q�g�h�€ �d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �k�l�m�^�_�g�l�•�\�� �?�= �[�m�e�h �k�l�Z�l�b�k�l�b�q�g�h�� �a�g�Z�q�m�s�b�f�� �m���D�= 

�a�j�h�k�l�Z�g�g�y�� �j�•�\�g�y���k�n�h�j�f�h�\�Z�g�h�k�l�•���Z�g�]�e�h�f�h�\�g�h�€ �e�_�d�k�b�q�g�h�€ �d�h�f�i�_�l�_�g�l�g�h�k�l�• �\��

�i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �a�Z�e�b�r�b�e�h�k�v�� �f�Z�c�`�_�� �g�Z�� �l�•�c��

�k�Z�f�•�c �i�h�a�g�Z�q�p�•���•���g�_���f�Z�e�h���k�l�Z�l�b�k�l�b�q�g�h�€���a�g�Z�q�m�s�h�k�l�•��  

�L�Z�d�b�f�� �q�b�g�h�f���� �g�Z�� �h�k�g�h�\�•�� �h�l�j�b�f�Z�g�b�o�� �^�Z�g�b�o�� �i�•�^�l�\�_�j�^�`�_�g�h�� �]�•�i�h�l�_�a�m�� �i�j�h��

�_�n�_�d�l�b�\�g�•�k�l�v���f�_�l�h�^�b�d�b���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€ �e�_�d�k�b�q�g�h�€ �d�h�f�i�_�l�_�g�l�g�h�k�l�•���\��

�i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\. �A�Z��

�j�_�a�m�e�v�l�Z�l�Z�f�b�� �^�h�k�e�•�^�`�_�g�g�y�� �m�d�e�Z�^�_�g�h�� �f�_�l�h�^�b�q�g�•�� �j�_�d�h�f�_�g�^�Z�p�•�€�� �s�h�^�h��

�n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€ �e�_�d�k�b�q�g�h�€ �d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m���i�b�k�_�f�g�h�f�m���k�i�•�e�d�m�\�Z�g�g�•���f�Z�c�[�m�l�g�•�o���1�L-�n�Z�o�•�\�p�•�\. 

�H�k�g�h�\�g�•���i�h�e�h�`�_�g�g�y���p�v�h�]�h���j�h�a�^�•�e�m���\�b�k�\�•�l�e�_�g�•���m���i�m�[�e�•�d�Z�p�•�y�o���Z�\�l�h�j�Z [206; 

207]. 
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�J�_�a�m�e�v�l�Z�l�b���g�Z�m�d�h�\�h�]�h���i�h�r�m�d�m���^�h�a�\�h�e�y�x�l�v���a�j�h�[�b�l�b���g�Z�k�l�m�i�g�•���\�b�k�g�h�\�d�b�� 

������ �:�g�]�e�h�f�h�\�g�m�� �e�_�d�k�b�q�g�m�� �d�h�f�i�_�l�_�g�l�g�•�k�l�v�� �\�� �i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�•�� �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �\�b�a�g�Z�q�Z�}�f�h�� �y�d���•�g�l�_�]�j�h�\�Z�g�m��

�y�d�•�k�l�v���p�b�o���n�Z�o�•�\�p�•�\�����y�d�Z���m�f�h�`�e�b�\�e�x�}���a�Z�k�l�h�k�m�\�Z�g�g�y���d�h�f�i�e�_�d�k�m���a�g�Z�g�v�����g�Z�\�b�q�h�d��

�l�Z�� �a�^�Z�l�g�h�k�l�•�� �\�b�d�h�j�b�k�l�h�\�m�\�Z�l�b�� �k�e�h�\�g�b�d�h�\�b�c�� �a�Z�i�Z�k�� �Z�g�]�e�•�c�k�v�d�h�€�� �f�h�\�b�� �m��

�i�b�k�v�f�h�\�•�c�� �n�h�j�f�•�� �m�� �i�j�h�p�_�k�•�� �k�l�\�h�j�_�g�g�y�� �i�j�h�^�m�d�l�•�\�� �i�b�k�_�f�g�h�€�� �^�•�y�e�v�g�h�k�l�•��

�\�•�^�i�h�\�•�^�g�h�� �^�h�� �d�h�f�m�g�•�d�Z�l�b�\�g�h�]�h�� �a�Z�\�^�Z�g�g�y�� �m�� �k�b�l�m�Z�p�•�y�o�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y���1�L-�k�n�_�j�•. �H�k�g�h�\�g�b�f�b�� �d�h�f�i�h�g�_�g�l�Z�f�b��

�Z�g�]�e�h�f�h�\�g�h�€ �e�_�d�k�b�q�g�h�€���d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m��

�i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �\�b�k�l�m�i�Z�x�l�v���� �e�_�d�k�b�q�g�•�� �a�g�Z�g�g�y��

���i�b�k�_�f�g�h�€�� �n�h�j�f�b�� �k�e�h�\�Z���� �k�_�f�Z�g�l�b�d�b�� �k�e�•�\���� �a�^�Z�l�g�h�k�l�•�� �k�e�•�\�� �f�Z�l�b�� �Z�g�l�h�g�•�f�b����

�k�b�g�h�g�•�f�b�� �h�f�h�g�•�f�b���� �i�Z�j�h�g�•�f�b���� �k�l�b�e�•�k�l�b�q�g�m�� �•�� �k�h�p�•�h�d�m�e�v�l�m�j�g�m�� �a�Z�[�Z�j�\�e�_�g�•�k�l�v�� 

�k�b�g�l�Z�d�k�b�q�g�m�� �•�� �e�_�d�k�b�q�g�m�� �k�i�h�e�m�q�m�\�Z�g�•�k�l�v; �a�g�Z�g�g�y�� �i�j�Z�\�b�e�� �k�e�h�\�h�l�\�h�j�m���� �l�b�i�•�\��

�k�e�h�\�g�b�d�•�\�� �k�l�j�m�d�l�m�j�b�� �k�e�•�\������ �e�_�d�k�b�q�g�•���g�Z�\�b�q�d�b�����j�_�p�_�i�l�b�\�g�•�� �l�Z���j�_�i�j�h�^�m�d�l�b�\�g�•������

�e�_�d�k�b�q�g�Z�� �m�k�\�•�^�h�f�e�_�g�•�k�l�v�� ���k�l�\�h�j�_�g�g�y�� �\�e�Z�k�g�h�€�� �k�b�k�l�_�f�b�� �e�_�d�k�b�q�g�b�o�� �a�g�Z�g�v�� �c��

�n�h�j�f�m�\�Z�g�g�y�� �k�\�h�}�€�� �e�_�d�k�b�q�g�h�€�� �d�h�f�i�_�l�_�g�l�g�h�k�l�•���� �k�\�•�^�h�f�_�� �j�_�}�k�l�j�m�\�Z�g�g�y����

�j�h�a�i�•�a�g�Z�\�Z�g�g�y �•�� �\�`�b�\�Z�g�g�y�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v���� �j�h�a�m�f�•�g�g�y�� �h�k�h�[�e�b�\�h�k�l�_�c�� �€�o��

�n�m�g�d�p�•�h�g�m�\�Z�g�g�y�����Z�g�Z�e�•�a���e�_�d�k�b�q�g�h�€���k�l�h�j�h�g�b���\�e�Z�k�g�h�]�h���f�h�\�e�_�g�g�y�����s�h���\�b�g�b�d�Z�}���g�Z��

�h�k�g�h�\�•���h�[�j�Z�a�g�h-�q�m�l�l�}�\�h�]�h���m�y�\�e�_�g�g�y���i�j�h���i�j�_�^�f�_�l�����^�•�x�����k�l�Z�g�����i�h�g�y�l�l�y�����k�b�l�m�Z�p�•�x��

�i�h�\�k�y�d�^�_�g�g�h�]�h�� �q�b�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y������ �a�g�Z�g�g�y�� �i�b�k�v�f�Z��

���^�_�d�e�Z�j�Z�l�b�\�g�•�� ���a�g�Z�g�g�y�� �i�j�Z�\�b�e�� �h�j�n�h�]�j�Z�n�•�€�� �•�� �k�b�g�l�Z�d�k�b�k�m���� �]�j�Z�f�Z�l�b�q�g�b�o��

�k�l�j�m�d�l�m�j���� �a�Z�k�h�[�•�\�� �f�h�\�e�_�g�g�}�\�h�]�h�� �a�\�¶�y�a�d�m���� �k�l�b�e�•�k�l�b�q�g�b�o�� �h�k�h�[�e�b�\�h�k�l�_�c�� �l�_�d�k�l�•�\��

�j�•�a�g�b�o�� �`�Z�g�j�•�\�� �•�� �l�b�i�•�\���� �k�h�p�•�h�d�m�e�v�l�m�j�g�b�o�� �h�k�h�[�e�b�\�h�k�l�_�c�� �i�j�h�n�_�k�•�c�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �d�h�f�i�_�g�k�Z�l�h�j�g�b�o�� �k�l�j�Z�l�_�]�•�c���� �•�� �i�j�h�p�_�^�m�j�g�•�� ���a�g�Z�g�g�y��

�k�l�Z�g�^�Z�j�l�•�\�� �g�Z�i�b�k�Z�g�g�y�� �l�_�d�k�l�•�\�� �j�•�a�g�b�o�� �`�Z�g�j�•�\�� �•�� �l�b�i�•�\���� �i�j�b�l�Z�f�Z�g�g�b�o��

�i�j�h�n�_�k�•�c�g�h�f�m�� �^�b�k�d�m�j�k�m�� �1�L-�n�Z�o�•�\�p�•�\���� �i�e�Z�g�m�\�Z�g�g�y���� �h�j�]�Z�g�•�a�Z�p�•�€�� �l�Z�� �g�Z�i�b�k�Z�g�g�y��

�\�e�Z�k�g�b�o�� �\�b�k�e�h�\�e�x�\�Z�g�v���� �\�b�d�h�j�b�k�l�Z�g�g�y�� �d�h�f�i�_�g�k�Z�l�h�j�g�b�o�� �k�l�j�Z�l�_�]�•�c������ �g�Z�\�b�q�d�b��
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�i�b�k�v�f�Z�� ���]�j�Z�n�•�q�g�•���� �h�j�n�h�]�j�Z�n�•�q�g�•���� �]�j�Z�f�Z�l�b�q�g�•���� �\�`�b�\�Z�g�g�y�� �a�Z�k�h�[�•�\�� �f�•�`�n�j�Z�a�h�\�h�]�h��

�a�\�¶�y�a�d�m������ �\�f�•�g�g�y�� �m�� �i�b�k�v�f�•�� ���n�h�j�f�m�e�x�\�Z�l�b�� �c�� �h�n�h�j�f�e�x�\�Z�l�b�� �\�e�Z�k�g�•��

�\�b�k�e�h�\�e�x�\�Z�g�g�y���� �a�Z�[�_�a�i�_�q�m�x�q�b�� �€�o�� �p�•�e�•�k�g�•�k�l�v���� �a�\�¶�y�a�g�•�k�l�v���� �a�Z�\�_�j�r�_�g�•�k�l�v����

�Z�^�j�_�k�h�\�Z�g�•�k�l�v�� �•�� �\�•�^�i�h�\�•�^�g�•�k�l�v�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�� �i�j�h�n�_�k�•�c�g�h�]�h�� �^�b�k�d�m�j�k�m�� �1�L-

�n�Z�o�•�\�p�•�\���� �a�Z�[�_�a�i�_�q�m�\�Z�l�b�� �\�•�^�i�h�\�•�^�g�•�k�l�v�� �k�l�b�e�x�� �•�� �`�Z�g�j�m�����^�h�l�j�b�f�m�\�Z�l�b�k�y��

�d�h�f�i�h�a�b�p�•�c�g�h�€�� �i�j�Z�\�b�e�v�g�h�k�l�• �k�l�j�m�d�l�m�j�b�� �l�_�d�k�l�m������ �d�h�f�i�_�g�k�Z�l�h�j�g�•�� �\�f�•�g�g�y��

���i�_�j�_�^�Z�\�Z�g�g�y���•�g�n�h�j�f�Z�p�•�€���\���m�f�h�\�Z�o���^�_�n�•�p�b�l�m���f�h�\�g�b�o���a�Z�k�h�[�•�\���•�a���\�b�d�h�j�b�k�l�Z�g�g�y�f��

�i�j�b�c�h�f�•�\�� �i�_�j�_�n�j�Z�a�m�\�Z�g�g�y���� �n�h�j�f�m�e�x�\�Z�g�g�y���k�d�e�Z�^�g�b�o�� �\�b�k�e�h�\�e�x�\�Z�g�v�� �a�Z��

�^�h�i�h�f�h�]�h�x���i�j�h�k�l�•�r�b�o���f�h�\�g�b�o���a�Z�k�h�[�•�\���� 

2. �>�h�� �i�•�^�o�h�^�•�\���� �s�h�� �a�Z�[�_�a�i�_�q�m�x�l�v�� �f�_�l�h�^�h�e�h�]�•�q�g�m�� �•�� �f�_�l�h�^�b�q�g�m��

�h�[�‰�j�m�g�l�h�\�Z�g�•�k�l�v���i�j�h�p�_�k�m���n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€ �e�_�d�k�b�q�g�h�€ �d�h�f�i�_�l�_�g�l�g�h�k�l�• 

�\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\����

�g�Z�e�_�`�Z�l�v�����d�h�f�i�_�l�_�g�l�g�•�k�g�b�c���� �d�h�f�m�g�•�d�Z�l�b�\�g�h-�d�h�]�g�•�l�b�\�g�b�c���� �d�h�f�m�g�•�d�Z�l�b�\�g�h-

�^�•�y�e�v�g�•�k�g�b�c���� �k�h�p�•�h�d�h�]�g�•�l�b�\�g�b�c���� �h�k�h�[�b�k�l�•�k�g�h�� �h�j�•�}�g�l�h�\�Z�g�b�c�� �l�Z�� �•�g�l�_�]�j�h�\�Z�g�b�c����

�I�j�b�g�p�b�i�Z�f�b���� �g�Z�� �y�d�b�o�� �‰�j�m�g�l�m�}�l�v�k�y�� �p�_�c�� �i�j�h�p�_�k���� �}���� �a�Z�]�Z�e�v�g�h�^�b�^�Z�d�l�b�q�g�•�� �c��

�f�_�l�h�^�b�q�g�•�� �i�j�b�g�p�b�i�b���Z�d�l�b�\�g�h�k�l�•���� �f�•�p�g�h�k�l�•���� �h�i�h�j�b�� �g�Z�� �e�_�d�k�b�q�g�•�� �i�j�Z�\�b�e�Z����

�\�Z�j�•�Z�l�b�\�g�h�k�l�•�����Z�� �l�Z�d�h�`�� �i�j�b�g�p�b�i�b���� �k�i�_�p�b�n�•�q�g�•�� �^�e�y�� �i�j�_�^�f�_�l�m�� �^�h�k�e�•�^�`�_�g�g�y���± 

�_�n�_�d�l�b�\�g�h�]�h�� �i�b�k�v�f�Z�� �l�Z�� �a�Z�g�m�j�_�g�g�y�� �m�� �k�b�l�m�Z�p�•�€�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h��

�i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y�� 

������ �K�l�j�m�d�l�m�j�m���a�f�•�k�l�m�� �n�h�j�f�m�\�Z�g�g�y�� �\�•�^�i�h�\�•�^�g�b�o�� �d�h�f�i�_�l�_�g�l�g�h�k�l�_�c��

�k�d�e�Z�^�Z�x�l�v �i�j�_�^�f�_�l�g�b�c �•�� �i�j�h�p�_�k�m�Z�e�v�g�b�c �Z�k�i�_�d�l�b�����I�j�_�^�f�_�l�g�b�c�� �Z�k�i�_�d�l��

�h�o�h�i�e�x�}���� �k�n�_�j�b���� �\�b�^�b���� �n�m�g�d�p�•�€�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-

�n�Z�o�•�\�p�•�\���� �e�•�g�]�\�h�i�j�Z�]�f�Z�l�b�q�g�•�� �h�k�h�[�e�b�\�h�k�l�•�� �i�j�h�n�_�k�•�c�g�h �h�j�•�}�g�l�h�\�Z�g�h�]�h��

�i�b�k�_�f�g�h�]�h�� �^�b�k�d�m�j�k�m�� �1�L-�n�Z�o�•�\�p�•�\���� �j�h�e�•�� �1�L-�n�Z�o�•�\�p�•�\���� �k�b�l�m�Z�p�•�€�� �€�o�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y���� �d�h�f�m�g�•�d�Z�l�b�\�g�•�� �p�•�e�•�� �•�� �g�Z�f�•�j�b���� �a�Z�k�h�[�b��

�d�h�f�m�g�•�d�Z�p�•�€���� �e�_�d�k�b�q�g�•�� �a�g�Z�g�g�y���� �^�_�d�e�Z�j�Z�l�b�\�g�•�� �a�g�Z�g�g�y�� �i�b�k�v�f�Z���� �l�_�f�b���� �i�j�h�[�e�_�f�b����

�l�_�d�k�l�b���� �e�_�d�k�b�q�g�b�c�� �•�� �]�j�Z�f�Z�l�b�q�g�b�c�� �f�h�\�g�b�c�� �f�Z�l�_�j�•�Z�e���� �I�j�h�p�_�k�m�Z�e�v�g�b�c�� �Z�k�i�_�d�l��

�a�f�•�k�l�m�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€ �e�_�d�k�b�q�g�h�€ �d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\�� �\�d�e�x�q�Z�}��
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�d�h�f�i�h�g�_�g�l�b���Z�g�]�e�h�f�h�\�g�h�€ �e�_�d�k�b�q�g�h�€ �d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• �f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �e�_�d�k�b�q�g�•��

�g�Z�\�b�q�d�b���� �e�_�d�k�b�q�g�m�� �m�k�\�•�^�h�f�e�_�g�•�k�l�v���� �i�j�h�p�_�^�m�j�g�•�� �a�g�Z�g�g�y�� �i�b�k�v�f�Z���� �g�Z�\�b�q�d�b��

�i�b�k�v�f�Z�����\�f�•�g�g�y���m���i�b�k�v�f�•�����d�h�f�i�_�g�k�Z�l�h�j�g�•���\�f�•�g�g�y���� 

�L�_�d�k�l�b�� �^�h�f�•�g�m�\�Z�e�v�g�b�o�� �`�Z�g�j�•�\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\�� �l�Z�� �e�_�d�k�b�q�g�•�� �h�^�b�g�b�p�•���i�j�b�c�g�y�l�h�� �a�Z�� �h�^�b�g�b�p�•�� �\�•�^�[�h�j�m��

�g�Z�\�q�Z�e�v�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�� �^�e�y�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€ �e�_�d�k�b�q�g�h�€ 

�d�h�f�i�_�l�_�g�l�g�h�k�l�• �\�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�f�m�� �i�b�k�_�f�g�h�f�m�� �k�i�•�e�d�m�\�Z�g�g�• 

�f�Z�c�[�m�l�g�•�o�� �1�L-�n�Z�o�•�\�p�•�\���� �D�j�b�l�_�j�•�y�f�b���\�•�^�[�h�j�m�� �l�_�d�k�l�•�\-�_�l�Z�e�h�g�g�b�o�� �a�j�Z�a�d�•�\��

�i�j�h�n�_�k�•�c�g�h���h�j�•�}�g�l�h�\�Z�g�h�]�h���i�b�k�_�f�g�h�]�h���k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\���\�b�a�g�Z�q�_�g�h���l�Z�d�•����

�Z�\�l�_�g�l�b�q�g�•�k�l�v���� �k�l�j�m�d�l�m�j�g�Z�� �l�Z�� �k�l�b�e�•�k�l�b�q�g�Z�� �_�l�Z�e�h�g�g�•�k�l�v���� �\�•�^�i�h�\�•�^�g�•�k�l�v��

�^�h�f�•�g�m�\�Z�e�v�g�b�f�� �d�h�f�m�g�•�d�Z�l�b�\�g�b�f�� �k�b�l�m�Z�p�•�y�f�� �i�b�k�_�f�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �\�•�^�i�h�\�•�^�g�•�k�l�v�� �`�Z�g�j�Z�f�� �i�j�h�n�_�k�•�c�g�h��

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �Z�\�l�h�j�b�l�_�l�g�•�k�l�v�� �^�`�_�j�_�e��

�\�•�^�[�h�j�m���� �D�j�b�l�_�j�•�€ �\�•�^�[�h�j�m�� �e�_�d�k�b�q�g�b�o�� �h�^�b�g�b�p�v���± �k�_�f�Z�g�l�b�q�g�Z�� �p�•�g�g�•�k�l�v����

�k�l�b�e�•�k�l�b�q�g�Z�� �\�•�^�i�h�\�•�^�g�•�k�l�v�� �\�b�a�g�Z�q�_�g�b�f�� �^�h�f�•�g�m�\�Z�e�v�g�b�f�� �`�Z�g�j�Z�f�� �i�j�h�n�_�k�•�c�g�h-

�h�j�•�}�g�l�h�\�Z�g�h�]�h�� �i�b�k�_�f�g�h�]�h�� �k�i�•�e�d�m�\�Z�g�g�y�� �1�L-�n�Z�o�•�\�p�•�\���� �k�i�h�e�m�q�m�\�Z�g�•�k�l�v����

�q�Z�k�l�h�l�g�•�k�l�v�� �\�`�b�\�Z�g�h�k�l�•�� �m�� �a�j�Z�a�d�Z�o�� �i�b�k�_�f�g�h�]�h�� �i�j�h�n�_�k�•�c�g�h�� �h�j�•�}�g�l�h�\�Z�g�h�]�h��

�k�i�•�e�d�m�\�Z�g�g�y���1�L-�n�Z�o�•�\�p�•�\���� 

4. �H�k�g�h�\�g�b�f�b�� �_�l�Z�i�Z�f�b�� �n�h�j�f�m�\�Z�g�g�y���Z�g�]�e�h�f�h�\�g�h�€ �e�_�d�k�b�q�g�h�€ 
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