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�J�?�N�?�J�:�L 
 

�F�Z�]�b�k�l�_�j�k�d�Z�y�� �� �^�b�k�k�_�j�l�Z�p�b�y�� �� �i�h�� �� �l�_�f�_�� �� �©�I�h�\�u�r�_�g�b�_�� �w�n�n�_�d�l�b�\�g�h�k�l�b��

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

�j�_�]�e�Z�f�_�g�l�Z�p�b�b�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\�ª �k�h�^�_�j�`�b�l��66 �k�l�j�Z�g�b�p �l�_�d�k�l�h�\�h�]�h��

�^�h�d�m�f�_�g�l�Z�������� �b�k�i�h�e�v�a�h�\�Z�g�g�u�o�����b�k�l�h�q�g�b�d�Z�� 4 �l�Z�[�e�b�p�u �b������ �j�b�k�m�g�d�h�\�� 

 

�;�B�A�G�?�K-�I�J�H�P�?�K�K�����J�?�=�E�:�F�?�G�L, �L�H�J�=�H�<�H�?���I�J�?�>�I�J�B�Y�L�B�?. 

�P�_�e�v�� �b�k�k�e�_�^�h�\�Z�g�b�y���k�h�k�l�h�b�l�� �\�� �i�h�\�u�r�_�g�b�b�� �w�n�n�_�d�l�b�\�g�h�k�l�b��

�\�a�Z�b�f�h�^�_�c�k�l�\�b�y���i�h�^�j�Z�a�^�_�e�_�g�b�c �g�Z���l�h�j�]�h�\�u�o �i�j�_�^�i�j�b�y�l�b�y�o���f�Z�e�h�]�h���b���k�j�_�^�g�_�]�h��

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

�j�_�]�e�Z�f�_�g�l�h�\���[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\. 

�A�Z�^�Z�q�b���b�k�k�e�_�^�h�\�Z�g�b�y�� 

�� �Z�g�Z�e�b�a���i�j�h�[�e�_�f���\�h�a�g�b�d�Z�x�s�b�o�����g�Z�����l�h�j�]�h�\�u�o���i�j�_�^�i�j�b�y�l�b�y�o���f�Z�e�h�]�h��

�b���k�j�_�^�g�_�]�h���[�b�a�g�_�k�Z�� 

�� �\�u�y�\�e�_�g�b�_�� �h�k�h�[�_�g�g�h�k�l�_�c�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�y�� �i�h�^�j�Z�a�^�_�e�_�g�b�c�� �g�Z��

�l�h�j�]�h�\�u�o���i�j�_�^�i�j�b�y�l�b�y�o���f�Z�e�h�]�h���b���k�j�_�^�g�_�]�h���[�b�a�g�_�k�Z�� 

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

�� �i�j�h�\�_�^�_�g�b�_�� �h�i�u�l�g�h�c�� �i�j�h�\�_�j�d�b�� �b�� �\�g�_�^�j�_�g�b�_�� �j�_�a�m�e�v�l�Z�l�h�\��

�^�b�k�k�_�j�l�Z�p�b�h�g�g�h�]�h���b�k�k�e�_�^�h�\�Z�g�b�y�� 

�<�� �� �j�Z�[�h�l�_�� �� �i�j�_�^�e�Z�]�Z�x�l�k�y�� �f�_�l�h�^�b�q�_�k�d�b�_�� �� �j�_�d�h�f�_�g�^�Z�p�b�b�� �� �i�h �g�Z�i�b�k�Z�g�b�x 

�j�_�]�e�Z�f�_�g�l�h�\  �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\ �l�h�j�]�h�\�u�o �i�j�_�^�i�j�b�y�l�b�c�� �� �f�Z�e�h�]�h�� �� �b�� �k�j�_�^�g�_�]�h��

�[�b�a�g�_�k�Z�� 

�I�j�_�^�e�h�`�_�g�g�Z�y �f�_�l�h�^�b�d�Z�� �[�u�e�Z�� �� �� �Z�i�j�h�[�b�j�h�\�Z�g�Z�� �g�Z �i�j�_�^�i�j�b�y�l�b�b��

�©�D�h�g�k�m�e�v�l�Z�g�l�� �I�e�x�k�� �B�e�Z�g�ª�� �a�Z�g�b�f�Z�x�s�b�f�k�y�� �� �i�j�h�^�Z�`�_�c�� �b�� �k�h�i�j�h�\�h�`�^�_�g�b�_�f��

�k�i�j�Z�\�h�q�g�h-�i�j�Z�\�h�\�h�c���k�b�k�l�_�f�u���D�h�g�k�m�e�v�l�Z�g�l���I�e�x�k.  
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ESSAY 
 

Master's thesis on "Improving the effectiveness of interaction between 

business units through business process regulation" contains 66 pages of a text, 42 

sources, 4 tables and 12 pictures was used. 

 

BUSINESS PROCESS, REGULATION, TRADING ENTERPRISE. 

The purpose of the research is to increase the effectiveness of interaction 

between departments at small and medium-sized business enterprises through the 

introduction of a methodological approach to the development of business process 

regulations. 

Objectives: 

�� analysis of problems arising in trade enterprises of small and medium-

sized businesses; 

�� identification of the specifics of interaction between departments at 

small and medium-sized business enterprises; 

�� development of a methodology for writing business process 

regulations; 

�� carrying out an expert test and introduction of the results of the 

dissertation research. 

The paper offers methodological recommendations for writing regulations 

on business processes of small and medium-sized business. 

The proposed methodology was tested at the company Consultant Plus Ilan, 

engaged in the sale and maintenance of the consultancy system Consultant Plus. 
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�<�<�?�>�?�G�B�? 
 

�K�m�s�_�k�l�\�m�_�l�� �[�h�e�v�r�h�_�� �d�h�e�b�q�_�k�l�\�h�� �l�h�j�]�h�\�u�o�� �i�j�_�^�i�j�b�y�l�b�c�� �\�� �J�h�k�k�b�b����

�[�b�a�g�_�k-�i�j�h�p�_�k�k�u���d�h�l�h�j�u�o���q�_�l�d�h���g�_���j�_�]�e�Z�f�_�g�l�b�j�h�\�Z�g�u�����Z���w�l�h���h�a�g�Z�q�Z�_�l�����q�l�h���b�o��

�^�_�y�l�_�e�v�g�h�k�l�v�� �\�_�^�_�l�k�y�� �g�Z�� �h�k�g�h�\�_�� �d�Z�d�b�o-�e�b�[�h�� �m�k�l�h�y�\�r�b�o�k�y�� �i�j�Z�\�b�e�� �\�g�m�l�j�b��

�d�h�f�i�Z�g�b�b���� �<�k�_�� �k�h�l�j�m�^�g�b�d�b�� �l�Z�d�b�o�� �h�j�]�Z�g�b�a�Z�p�b�c�� �q�_�l�d�h�� �a�g�Z�x�l�� �w�l�b�� �i�j�Z�\�b�e�Z�� �b��

�m�k�i�_�r�g�h�� �h�k�m�s�_�k�l�\�e�y�x�l�� �k�\�h�x�� �j�Z�[�h�l�m���� �H�^�g�Z�d�h���� �i�j�b�� �i�h�^�h�[�g�h�c�� �h�j�]�Z�g�b�a�Z�p�b�b��

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

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

�l�h�j�]�h�\�u�o�� �i�j�_�^�i�j�b�y�l�b�c���� �<�_�^�v�� �[�_�a�� �q�_�l�d�h�c�� �j�_�]�e�Z�f�_�g�l�Z�p�b�b�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\����

�\�h�a�f�h�`�g�u���i�h�\�l�h�j�_�g�b�y���h�^�g�b�o���b���l�_�o���`�_���h�r�b�[�h�d���\���j�Z�a�e�b�q�g�u�o���i�h�^�j�Z�a�^�_�e�_�g�b�y�o��    

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

�[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\�� �\�� �l�h�j�]�h�\�u�_�� �i�j�_�^�i�j�b�y�l�b�y�� �b���� �� �l�Z�d�b�f�� �h�[�j�Z�a�h�f���� �� �g�_�� �i�h�\�l�h�j�y�l�v��

�h�^�g�b���b���l�_���`�_���h�r�b�[�d�b���g�_�k�d�h�e�v�d�h���j�Z�a��  

�L�Z�d�b�f�� �� �h�[�j�Z�a�h�f���� �� �l�_�f�Z�� �� �^�Z�g�g�h�c�� �� �^�b�k�k�_�j�l�Z�p�b�h�g�g�h�c�� �� �j�Z�[�h�l�u����

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

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

�d���j�Z�a�j�Z�[�h�l�d�_���j�_�]�e�Z�f�_�g�l�h�\  �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\ �l�h�j�]�h�\�u�o  �i�j�_�^�i�j�b�y�l�b�c���f�Z�e�h�]�h���b��

�k�j�_�^�g�_�]�h���[�b�a�g�_�k�Z���� 

�P�_�e�v�� �� �b�k�k�e�_�^�h�\�Z�g�b�y �k�h�k�l�h�b�l�� �� �� �\�� �� �� �i�h�\�u�r�_�g�b�b�� �� �� �w�n�n�_�d�l�b�\�g�h�k�l�b��

�\�a�Z�b�f�h�^�_�c�k�l�\�b�y���i�h�^�j�Z�a�^�_�e�_�g�b�c �g�Z���l�h�j�]�h�\�u�o �i�j�_�^�i�j�b�y�l�b�y�o���f�Z�e�h�]�h���b���k�j�_�^�g�_�]�h��

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

�j�_�]�e�Z�f�_�g�l�h�\���[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\.  

�A�Z�^�Z�q�b�� �b�k�k�e�_�^�h�\�Z�g�b�y���� �I�h�k�l�Z�\�e�_�g�g�Z�y�� �� �p�_�e�v�� �� �h�i�j�_�^�_�e�b�e�Z����

�g�_�h�[�o�h�^�b�f�h�k�l�v���j�_�r�_�g�b�y���k�e�_�^�m�x�s�b�o���a�Z�^�Z�q�� 

�� �Z�g�Z�e�b�a���i�j�h�[�e�_�f���\�h�a�g�b�d�Z�x�s�b�o  �g�Z�����l�h�j�]�h�\�u�o �i�j�_�^�i�j�b�y�l�b�y�o���f�Z�e�h�]�h��

�b���k�j�_�^�g�_�]�h���[�b�a�g�_�k�Z�� 

�� �\�u�y�\�e�_�g�b�_�� �h�k�h�[�_�g�g�h�k�l�_�c�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�y �i�h�^�j�Z�a�^�_�e�_�g�b�c �g�Z 

�l�h�j�]�h�\�u�o �i�j�_�^�i�j�b�y�l�b�y�o���f�Z�e�h�]�h���b���k�j�_�^�g�_�]�h���[�b�a�g�_�k�Z�� 

�� �Z�g�Z�e�b�a���^�_�c�k�l�\�m�x�s�_�c���k�b�k�l�_�f�u���j�_�]�e�Z�f�_�g�l�Z�p�b�b�� 
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�� �j�Z�a�j�Z�[�h�l�d�Z���f�_�l�h�^�b�d�b���g�Z�i�b�k�Z�g�b�y���j�_�]�e�Z�f�_�g�l�h�\���[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\;  

�� �i�j�h�\�_�^�_�g�b�_�� �h�i�u�l�g�h�c�� �i�j�h�\�_�j�d�b �b�� �\�g�_�^�j�_�g�b�_ �j�_�a�m�e�v�l�Z�l�h�\��

�^�b�k�k�_�j�l�Z�p�b�h�g�g�h�]�h���b�k�k�e�_�^�h�\�Z�g�b�y�� 

�F�_�l�h�^�u�����b�k�k�e�_�^�h�\�Z�g�b�y�����L�_�h�j�_�l�b�q�_�k�d�h�c�����b�����f�_�l�h�^�h�e�h�]�b�q�_�k�d�h�c�����h�k�g�h�\�h�c��

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

�i�j�_�^�k�l�Z�\�e�_�g�g�u�_���\���l�j�m�^�Z�o���h�l�_�q�_�k�l�\�_�g�g�u�o���b���a�Z�j�m�[�_�`�g�u�o���m�q�_�g�u�o.  

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

�Z�i�j�h�[�Z�p�b�b�� �� �g�Z�� �� �i�j�_�^�i�j�b�y�l�b�b�� �©�D�h�g�k�m�e�v�l�Z�g�l�� �I�e�x�k�� �B�e�Z�g�ª�� �i�j�_�^�e�h�`�_�g�g�h�c��

�f�_�l�h�^�b�d�b���i�h���g�Z�i�b�k�Z�g�b�x���j�_�]�e�Z�f�_�g�l�h�\���[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\.  

�J�_�a�m�e�v�l�Z�l�u�� �^�b�k�k�_�j�l�Z�p�b�b�� �[�u�e�b�� �i�j�_�^�k�l�Z�\�e�_�g�u�� �g�Z��IX  �F�_�`�^�m�g�Z�j�h�^�g�h�c  

�k�l�m�^�_�g�q�_�k�d�h�c �w�e�_�d�l�j�h�g�g�h�c  �g�Z�m�q�g�h�c  �d�h�g�n�_�j�_�g�p�b�b  �©�K�l�m�^�_�g�q�_�k�d�b�c�����g�Z�m�q�g�u�c����

�n�h�j�m�f�ª  �J�h�k�k�b�c�k�d�h�c�����Z�d�Z�^�_�f�b�b�����_�k�l�_�k�l�\�h�a�g�Z�g�b�y�����]�����F�h�k�d�\�Z����2017). 
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1 �:�g�Z�e�b�l�b�q�_�k�d�Z�y���q�Z�k�l�v 

 

1.1 �J�_�b�g�`�b�g�b�j�b�g�]���[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\���l�h�j�]�h�\�u�o���i�j�_�^�i�j�b�y�l�b�c 

 

�<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y �[�h�e�v�r�h�_�� �d�h�e�b�q�_�k�l�\�h �k�h�\�j�_�f�_�g�g�u�o�� �d�h�f�i�Z�g�b�c��

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

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

�i�j�b�[�u�e�v���� �Z���� �\�� �i�_�j�\�m�x�� �h�q�_�j�_�^�v���� �k�h�a�^�Z�g�b�_ �w�n�n�_�d�l�b�\�g�h�c�� �d�h�g�d�m�j�_�g�l�h�k�i�h�k�h�[�g�h�c��

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

�h�i�j�_�^�_�e�_�g�g�h, �]�e�Z�\�g�u�f�� �b�g�k�l�j�m�f�_�g�l�h�f�� �^�e�y�� �^�h�k�l�b�`�_�g�b�y�� �w�l�h�c�� �p�_�e�b�� �y�\�e�y�_�l�k�y��

�j�_�b�g�`�b�g�b�j�b�g�]���[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\���� 

�I�h�g�y�l�b�_ �©�j�_�b�g�`�b�g�b�j�b�g�]�ª�� �\�\�_�e�� �Z�f�_�j�b�d�Z�g�k�d�b�c�� �b�g�`�_�g�_�j�� �F���� �O�Z�f�f�_�j����

�>�Z�g�g�h�_�� �h�i�j�_�^�_�e�_�g�b�_�� �\�u�]�e�y�^�b�l�� �k�e�_�^�m�x�s�b�f�� �h�[�j�Z�a�h�f���� �J�_�b�g�`�b�g�b�j�b�g�]�� �² �w�l�h��

�n�m�g�^�Z�f�_�g�l�Z�e�v�g�h�_�� �i�_�j�_�h�k�f�u�k�e�_�g�b�_�� �b�� �j�Z�^�b�d�Z�e�v�g�h�_�� �i�_�j�_�i�j�h�_�d�l�b�j�h�\�Z�g�b�_��

�^�_�e�h�\�u�o�� �i�j�h�p�_�k�k�h�\�� �^�e�y�� �^�h�k�l�b�`�_�g�b�y�� �j�_�a�d�b�o���� �k�d�Z�q�d�h�h�[�j�Z�a�g�u�o�� �m�e�m�q�r�_�g�b�c��

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

�k�l�h�b�f�h�k�l�v���� �d�Z�q�_�k�l�\�h���� �k�_�j�\�b�k�� �b�� �l�_�f�i�u���� �<�� �w�l�h�f �h�i�j�_�^�_�e�_�g�b�b�� �d�e�x�q�_�\�m�x�� �j�h�e�v��

�b�]�j�Z�x�l �q�_�l�u�j�_ �k�e�_�^�m�x�s�b�o �h�k�g�h�\�g�u�o�� �k�e�h�\�Z���� �©�j�Z�^�b�d�Z�e�v�g�u�c�ª, 

�©�n�m�g�^�Z�f�_�g�l�Z�e�v�g�u�c�ª���� �©�j�_�a�d�b�c�� ���k�d�Z�q�d�h�h�[�j�Z�a�g�u�c���ª�� �b�� �©�i�j�h�p�_�k�k�ª�� ���g�Z�b�[�h�e�_�_��

�\�Z�`�g�h�_���k�e�h�\�h�������D�Z�`�^�h�_ �b�a���w�l�b�o���k�e�h�\���i�j�b�\�g�h�k�b�l���k�\�h�_���a�g�Z�q�_�g�b�_ �^�e�y���i�h�g�b�f�Z�g�b�y��

�d�h�g�p�_�i�p�b�b �j�_�b�g�`�b�g�b�j�b�g�]�Z: 

�� �j�Z�^�b�d�Z�e�v�g�u�c���� �>�Z�g�g�h�_�� �k�e�h�\�h�� �h�a�g�Z�q�Z�_�l �l�h���� �q�l�h�� �j�_�b�g�`�b�g�b�j�b�g�]��

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

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

�i�h�\�_�j�o�g�h�k�l�g�u�_�� �i�j�_�h�[�j�Z�a�h�\�Z�g�b�y���� �B�k�o�h�^�y�� �b�a�� �w�l�h�]�h���� �j�Z�^�b�d�Z�e�v�g�h�_��

�i�_�j�_�i�j�h�_�d�l�b�j�h�\�Z�g�b�_�� �i�j�b�g�h�k�b�l �Z�[�k�h�e�x�l�g�h�� �g�h�\�u�_�� �k�i�h�k�h�[�u�� �\�u�i�h�e�g�_�g�b�y��

�j�Z�[�h�l�u; 

�� �n�m�g�^�Z�f�_�g�l�Z�e�v�g�u�c�� �>�Z�g�g�h�_�� �k�e�h�\�h�� �i�u�l�Z�_�l�k�y�� �^�h�g�_�k�l�b�� �k�e�_�^�m�x�s�m�x��

�h�k�g�h�\�g�m�x �f�u�k�e�v���� �q�l�h�� �\�� �k�Z�f�h�f�� �g�Z�q�Z�e�_�� �j�_�b�g�`�b�g�b�j�b�g�]�Z�� �k�e�_�^�m�_�l �h�l�\�_�l�b�l�v�� �g�Z��

�l�Z�d�b�_�� �\�h�i�j�h�k�u���� �d�Z�d���� �©�I�h�� �d�Z�d�h�c�� �i�j�b�q�b�g�_ �d�h�f�i�Z�g�b�y�� �a�Z�g�b�f�Z�_�l�k�y�� �b�f�_�g�g�h�� �k�\�h�_�c��
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�^�_�y�l�_�e�v�g�h�k�l�v�x�"�ª���� �©�>�e�y�� �q�_�]�h �d�h�f�i�Z�g�b�y�� �\�� �k�\�h�_�c�� �j�Z�[�h�l�_ �b�k�i�h�e�v�a�m�_�l 

�h�i�j�_�^�_�e�_�g�g�u�_�� �f�_�l�h�^�u, �d�h�l�h�j�u�f�b�� �h�g�Z�� �i�h�e�v�a�m�_�l�k�y�"�ª���� �©�D�Z�d�b�_�� �m�� �d�h�f�i�Z�g�b�b��

�i�e�Z�g�u�� �g�Z�� �[�m�^�m�s�_�_�� �b�� �d�Z�d�� �h�g�Z�� �k�_�[�y�� �l�Z�f�� �\�b�^�b�l�"�ª���� �<�� �i�h�k�e�_�^�k�l�\�b�_ �l�h�]�h���� �d�Z�d��

�h�j�]�Z�g�b�a�Z�p�b�y �k�f�h�`�_�l �h�l�\�_�l�b�l�v �g�Z�� �^�Z�g�g�u�_ �\�h�i�j�h�k�u���� �k�i�_�p�b�Z�e�b�k�l�u�� �\�� �h�[�e�Z�k�l�b 

�j�_�b�g�`�b�g�b�j�b�g�]�Z�� �k�f�h�]�m�l�� �i�_�j�_�h�k�f�u�k�e�b�l�v�� �k�m�s�_�k�l�\�m�x�s�b�_�� �i�h�e�h�`�_�g�b�y �b���i�j�Z�\�b�e�Z 

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

�m�k�l�Z�j�_�\�r�b�f�b���b�e�b���\�h�h�[�s�_ �g�_�m�f�_�k�l�g�u�f�b; 

�� �j�_�a�d�b�c���� �J�_�b�g�`�b�g�b�j�b�g�]�� �g�_�� �i�j�_�^�g�Z�a�g�Z�q�_�g�� �^�e�y�� �l�h�]�h���� �q�l�h�[�u 

�i�j�h�\�h�^�b�l�v�k�y�� �\�� �l�Z�d�b�o �k�b�l�m�Z�p�b�y�o���� �\�� �d�h�l�h�j�u�o �g�_�h�[�o�h�^�b�f�h�� �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�_ 

�d�Z�d�b�o-�g�b�[�m�^�v �i�h�d�Z�a�Z�l�_�e�_�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �d�h�f�i�Z�g�b�b�� �g�Z�� ����-������������ �<�� �l�Z�d�b�o��

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

�H�^�g�b�f�b�� �b�a�� �l�Z�d�b�o�� �f�_�l�h�^�h�\�� �y�\�e�y�x�l�k�y �i�h�\�u�r�_�g�b�_ �d�Z�q�_�k�l�\�Z�� �b�e�b�� �^�Z�`�_��

�k�l�b�f�m�e�b�j�m�x�s�b�_�� �j�_�q�b�� �j�m�d�h�\�h�^�k�l�\�Z�� �I�j�b�f�_�g�_�g�b�_ �w�l�b�o�� �f�_�l�h�^�h�\ �g�_�� �k�\�y�a�Z�g�h�� �k�h��

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

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

�^�_�y�l�_�e�v�g�h�k�l�b�� �d�h�f�i�Z�g�b�b�� ���h�l�� �������� �� �b�� �[�h�e�_�_)���� �>�Z�g�g�Z�y�� �p�_�e�v�� �^�h�k�l�b�]�Z�_�l�k�y �i�m�l�_�f��

�a�Z�f�_�g�u���k�l�Z�j�u�o���f�_�l�h�^�h�\���m�i�j�Z�\�e�_�g�b�b���g�h�\�u�f�b; 

�� �i�j�h�p�_�k�k���� �>�Z�g�g�h�_ �d�e�x�q�_�\�h�_�� �k�e�h�\�h���� �d�Z�d�� �m�`�_�� �h�i�b�k�Z�g�h�� �j�Z�g�_�_����

�y�\�e�y�_�l�k�y���g�Z�b�[�h�e�_�_���\�Z�`�g�u�f �\���h�i�j�_�^�_�e�_�g�b�b���i�h�g�y�l�b�y �©�j�_�b�g�`�b�g�b�j�b�g�]�ª�����;�b�a�g�_�k-

�i�j�h�p�_�k�k �i�j�_�^�k�l�Z�\�e�y�_�l���k�h�[�h�c �[�h�e�v�r�h�_���d�h�e�b�q�_�k�l�\�h���j�Z�a�e�b�q�g�u�o �^�_�c�k�l�\�b�c���\�g�m�l�j�b��

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

�i�j�h�^�m�d�p�b�b�����D�Z�`�^�u�c���[�b�a�g�_�k-�i�j�h�p�_�k�k���g�_�k�_�l���\���k�_�[�_���i�j�_�^�g�Z�a�g�Z�q�_�g�b�_���i�j�_�^�e�h�`�b�l�v��

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

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

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

�I�j�b�� �w�l�h�f�� �h�i�l�b�f�b�a�b�j�m�_�l�k�y�� �j�_�a�m�e�v�l�Z�l�b�\�g�h�k�l�v�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�Z�� �i�m�l�_�f�� �_�]�h��

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

�m�i�j�Z�\�e�_�g�b�y���d�h�f�i�Z�g�b�_�c [15]. 

�B�k�o�h�^�y�� �b�a�� �\�u�r�_�b�a�e�h�`�_�g�g�h�]�h���� �f�h�`�g�h�� �i�j�_�^�i�h�e�h�`�b�l�v���� �q�l�h�� �i�j�h�_�d�l��

�j�_�b�g�`�b�g�b�j�b�g�]�Z���[�b�a�g�_�k�Z���\�d�e�x�q�Z�_�l���\���k�_�[�y���q�_�l�u�j�_���w�l�Z�i�Z�� 
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1) �j�Z�a�j�Z�[�h�l�d�Z�� �i�j�_�^�k�l�Z�\�e�_�g�b�y�� �h�[�� �h�[�j�Z�a�_�� �[�m�^�m�s�_�c�� �d�h�f�i�Z�g�b�b���� �G�Z��

�^�Z�g�g�h�f�� �w�l�Z�i�_�� �d�h�f�i�Z�g�b�y���� �j�_�r�b�\�r�Z�y�� �i�j�h�\�_�k�l�b�� �j�_�b�g�`�b�g�b�j�b�g�]���� �k�l�j�h�b�l�� �d�Z�j�l�b�g�m��

�l�h�]�h�����d�Z�d���h�g�Z���^�h�e�`�g�Z���j�Z�a�\�b�\�Z�l�v���k�\�h�c���[�b�a�g�_�k�����q�l�h�[�u���\���^�Z�e�v�g�_�c�r�_�f���^�h�k�l�b�]�g�m�l�v��

�k�l�j�Z�l�_�]�b�q�_�k�d�b�o���p�_�e�_�c�� 

2) �Z�g�Z�e�b�a�� �k�m�s�_�k�l�\�m�x�s�_�]�h�� �[�b�a�g�_�k�Z���� �G�Z�� �w�l�h�f�� �w�l�Z�i�_ �i�j�h�\�h�^�b�l�k�y��

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

�g�Z�k�l�h�y�s�b�c���f�h�f�_�g�l�� 

3) �j�Z�a�j�Z�[�h�l�d�Z�� �g�h�\�h�]�h�� �[�b�a�g�_�k�Z���� �>�Z�g�g�u�c�� �w�l�Z�i�� �i�h�^�j�Z�a�m�f�_�\�Z�_�l�� �\�� �k�_�[�_��

�k�h�a�^�Z�g�b�_�� �g�h�\�u�o�� �b�� ���b�e�b���� �b�a�f�_�g�_�g�b�_�� �i�j�_�`�g�b�o�� �i�j�h�p�_�k�k�h�\���� �Z�� �l�Z�d�`�_ 

�i�h�^�^�_�j�`�b�\�Z�x�s�m�x�� �b�o�� �b�g�n�h�j�f�Z�p�b�h�g�g�m�x�� �k�b�k�l�_�f�m���� �A�Z�l�_�f�� �i�j�h�b�k�o�h�^�b�l��

�l�_�k�l�b�j�h�\�Z�g�b�_���g�h�\�u�o���i�j�h�p�_�k�k�h�\; 

4) �\�g�_�^�j�_�g�b�_�� �i�j�h�_�d�l�Z�� �g�h�\�h�]�h�� �[�b�a�g�_�k�Z�� �W�l�h�l�� �w�l�Z�i�� �y�\�e�y�_�l�k�y��

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

�k�h�a�^�Z�g�g�u�o���i�j�h�p�_�k�k�h�\���� 

�G�_�k�h�f�g�_�g�g�h���� �h�j�]�Z�g�b�a�Z�p�b�y �j�_�b�g�`�b�g�b�j�b�g�]�Z�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o��

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

�B�o���f�h�`�g�h���j�Z�a�^�_�e�b�l�v���g�Z���l�j�b���]�j�m�i�i�u. 

�<�h-�i�_�j�\�u�o���� �g�Z�b�[�h�e�_�_�� �h�[�s�b�c�� �i�h�^�o�h�^�� �h�l�j�Z�`�Z�_�l�� �\�g�_�r�g�b�_�� �b�� �\�g�m�l�j�_�g�g�b�_��

�n�Z�d�l�h�j�u���� �<�g�_�r�g�b�_�� �n�Z�d�l�h�j�u�� �\�h�a�^�_�c�k�l�\�m�x�l �g�Z�� �i�j�_�^�i�j�b�y�l�b�_���� �j�_�r�b�\�r�_�_��

�h�j�]�Z�g�b�a�h�\�Z�l�v�� �j�_�b�g�`�b�g�b�j�b�g�]�� �b�a�\�g�_�� �B�a�f�_�g�_�g�b�_�� �w�l�b�o�� �n�Z�d�l�h�j�h�\ �g�_�� �i�h�^�\�e�Z�k�l�g�h��

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

�h�j�]�Z�g�b�a�Z�p�b�x�� �j�Z�[�h�l�u�� �k�Z�f�h�]�h�� �i�j�_�^�i�j�b�y�l�b�y���� �I�h�^�� �\�g�m�l�j�_�g�g�b�f�b�� �n�Z�d�l�h�j�Z�f�b��

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

�n�Z�d�l�h�j�u�� �i�j�_�^�k�l�Z�\�e�y�x�l�� �k�h�[�h�c�� �g�_�d�b�_�� �n�Z�d�l�h�j�u�� �k�j�_�^�u���� �g�Z�o�h�^�y�s�b�_�k�y�� �\�g�_��

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

�m�k�i�_�o���� �D�� �l�Z�d�b�f�� �n�Z�d�l�h�j�Z�f�� �f�h�`�g�h�� �h�l�g�_�k�l�b �^�b�g�Z�f�b�d�m �j�u�g�d�Z�� �o�h�a�y�c�k�l�\�_�g�g�h�_��

�h�d�j�m�`�_�g�b�_�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�_�� �j�_�]�m�e�b�j�h�\�Z�g�b�_���� �j�Z�a�e�b�q�g�u�_�� �i�h�e�b�l�b�q�_�k�d�b�_��

�i�j�h�p�_�k�k�u �b���^�j�m�]�b�_���b�a�f�_�g�_�g�b�y�� 

�<�l�h�j�Z�y�� �]�j�m�i�i�Z �n�h�j�f�b�j�m�_�l�k�y�� �b�a�� �w�d�h�g�h�f�b�q�_�k�d�b�o���� �h�j�]�Z�g�b�a�Z�p�b�h�g�g�u�o������

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

�h�k�h�[�_�g�g�h�k�l�b�� �^�_�y�l�_�e�v�g�h�k�l�b�� �d�h�g�d�j�_�l�g�h�]�h�� �i�j�_�^�i�j�b�y�l�b�y�� �b�� �h�i�j�_�^�_�e�y�x�l�� �m�k�e�h�\�b�y��

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

�i�h�j�h�`�^�Z�_�l�� �j�_�a�m�e�v�l�Z�l�u�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�]�h���� �h�j�]�Z�g�b�a�Z�p�b�h�g�g�h�]�h���� 

�w�d�h�g�h�f�b�q�_�k�d�h�]�h�� �b�� �k�h�p�b�Z�e�v�g�h�]�h�� �o�Z�j�Z�d�l�_�j�Z�� �F�h�`�g�h�� �k�d�Z�a�Z�l�v���� �q�l�h �^�Z�g�g�u�_ 

�j�_�a�m�e�v�l�Z�l�u�� �\�� �[�h�e�v�r�_�c�� �k�l�_�i�_�g�b�� �o�Z�j�Z�d�l�_�j�b�a�m�x�l�� �h�k�h�[�_�g�g�h�k�l�b�� �h�j�]�Z�g�b�a�Z�p�b�b��

�j�_�b�g�`�b�g�b�j�b�g�]�Z���[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\���g�Z���i�j�_�^�i�j�b�y�l�b�b�� 

�L�j�_�l�v�y�� �]�j�m�i�i�Z�� �q�Z�k�l�g�u�o�� �n�Z�d�l�h�j�h�\�� �n�h�j�f�b�j�m�_�l�k�y�� �i�h�^�� �\�h�a�^�_�c�k�l�\�b�_�f��

�h�k�h�[�_�g�g�h�k�l�_�c�� �d�h�g�d�j�_�l�g�h�]�h�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�]�h�� �i�j�h�p�_�k�k�Z���� �D�� �l�Z�d�b�f�� �n�Z�d�l�h�j�Z�f��

�h�l�g�h�k�y�l�k�y���� �]�j�Z�g�b�p�u�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�]�h�� �i�j�h�p�_�k�k�Z�� �l�b�i�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�]�h��

�i�j�h�p�_�k�k�Z�� �d�h�e�b�q�_�k�l�\�h�� �b�k�i�h�e�g�b�l�_�e�_�c�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�]�h�� �i�j�h�p�_�k�k�Z���� �� �k�h�k�l�Z�\�� �b��

�o�Z�j�Z�d�l�_�j�� �b�k�i�h�e�v�a�m�_�f�u�o�� �j�_�k�m�j�k�h�\�� �h�[�_�k�i�_�q�b�\�Z�x�s�b�_�� �j�_�Z�e�b�a�Z�p�b�x�� �i�j�h�p�_�k�k�Z�� 

�k�j�_�^�k�l�\�Z�� �Z�\�l�h�f�Z�l�b�a�Z�p�b�b�� �d�h�f�Z�g�^�Z���� �j�Z�a�j�Z�[�Z�l�u�\�Z�x�s�Z�y�� �b�� �j�_�Z�e�b�a�m�x�s�Z�y�� �i�j�h�_�d�l��

�j�_�b�g�`�b�g�b�j�b�g�]�Z; �f�_�l�h�^�u���n�b�g�Z�g�k�b�j�h�\�Z�g�b�y���i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�]�h���i�j�h�p�_�k�k�Z. 

�D�j�h�f�_�� �l�h�]�h���� �o�h�l�_�e�h�k�v�� �[�u �\�u�^�_�e�b�l�v�� �j�y�^�� �h�[�s�b�o�� �h�k�h�[�_�g�g�h�k�l�_�c��

�h�j�]�Z�g�b�a�Z�p�b�b�� �j�_�b�g�`�b�g�b�j�b�g�]�Z�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o�� �i�j�h�p�_�k�k�h�\���� �i�j�b�k�m�s�b�o��

�[�h�e�v�r�b�g�k�l�\�m���i�j�_�^�i�j�b�y�l�b�c�� 

�� �\�u�k�h�d�b�c �j�b�k�d���g�_�m�^�Z�q�b���i�j�b �i�j�h�\�_�^�_�g�b�b �j�_�b�g�`�b�g�b�j�b�g�]�Z�� 

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

�\�e�h�`�_�g�g�u�c���d�Z�i�b�l�Z�e; 

�� �g�_�h�[�o�h�^�b�f�h�k�l�v���i�h�k�l�h�y�g�g�u�o���b�k�k�e�_�^�h�\�Z�g�b�c �\���h�[�e�Z�k�l�b���f�Z�j�d�_�l�b�g�]�Z; 

�� �h�j�]�Z�g�b�a�Z�p�b�y�� �j�_�b�g�`�b�g�b�j�b�g�]�Z�� �\�� �m�k�e�h�\�b�y�o�� �i�h�k�l�h�y�g�g�h�]�h��

�h�]�j�Z�g�b�q�_�g�b�y���\�k�_�o���\�b�^�h�\���j�_�k�m�j�k�h�\�����\���l�h�f���q�b�k�e�_ �n�b�g�Z�g�k�h�\�u�o. 

�>�Z�g�g�u�_ �h�k�h�[�_�g�g�h�k�l�b�� �l�j�_�[�m�x�l�� �h�l�� �i�j�_�^�i�j�b�y�l�b�c�� �i�j�b�� �h�j�]�Z�g�b�a�Z�p�b�b��

�j�_�b�g�`�b�g�b�j�b�g�]�Z�� �i�h�b�k�d�� �j�Z�a�e�b�q�g�u�o�� �i�m�l�_�c�� �k�g�b�`�_�g�b�y�� �j�b�k�d�Z�� �b�� �b�k�i�h�e�v�a�h�\�Z�g�b�y 

�\�k�_�o�� �g�_�h�[�o�h�^�b�f�u�o�� �\�b�^�h�\�� �j�_�k�m�j�k�h�\�� �^�e�y�� �i�j�h�\�_�^�_�g�b�y�� �j�Z�[�h�l���� �k�\�y�a�Z�g�g�u�o�� �k��

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

�i�h�b�k�d�Z���i�m�l�_�c���j�_�r�_�g�b�y���n�b�g�Z�g�k�h�\�u�o���i�j�h�[�e�_�f�� 

�I�j�b�� �h�j�]�Z�g�b�a�Z�p�b�b�� �j�_�b�g�`�b�g�b�j�b�g�]�Z�� �g�Z�j�y�^�m�� �k�� �n�b�g�Z�g�k�h�\�u�f�b�� �i�j�h�[�e�_�f�Z�f�b��

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

�i�j�_�^�i�j�b�y�l�b�y���� �>�Z�e�_�_�� �k�e�_�^�m�_�l �\�u�^�_�e�b�l�v�� �h�k�g�h�\�g�u�_�� �i�j�h�[�e�_�f�u�� �i�j�b�� �i�j�h�\�_�^�_�g�b�b��

�j�_�b�g�`�b�g�b�j�b�g�]�Z���[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\���b���i�m�l�b���b�o���j�_�r�_�g�b�y: 

1) �h�l�k�m�l�k�l�\�b�_�� �d�\�Z�e�b�n�b�p�b�j�h�\�Z�g�g�u�o�� �d�Z�^�j�h�\�� �\�� �h�[�e�Z�k�l�b�� �h�j�]�Z�g�b�a�Z�p�b�b�� �b��

�m�i�j�Z�\�e�_�g�b�y�� �i�j�h�b�a�\�h�^�k�l�\�h�f���� �;�h�e�v�r�b�g�k�l�\�h�� �f�_�g�_�^�`�_�j�h�\�� �\�u�k�r�_�]�h�� �b�� �k�j�_�^�g�_�]�h��

�a�\�_�g�v�_�\ �^�h�� �k�b�o�� �i�h�j�� �g�_�� �\�e�Z�^�_�x�l�� �g�_�h�[�o�h�^�b�f�u�f�� �d�h�f�i�e�_�d�k�h�f �a�g�Z�g�b�c�� �^�e�y��

�k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�y�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\�� �g�Z�� �i�j�_�^�i�j�b�y�l�b�b�� �H�i�j�_�^�_�e�_�g�g�h �^�e�y��

�j�_�r�_�g�b�y�� �^�Z�g�g�h�c�� �i�j�h�[�e�_�f�u���� �g�m�`�g�h�� �i�h�k�l�h�y�g�g�h�� �j�_�]�e�Z�f�_�g�l�b�j�h�\�Z�l�v�� �[�b�a�g�_�k-

�i�j�h�p�_�k�k�u���� �q�l�h�[�u�� �g�h�\�u�_�� �k�h�l�j�m�^�g�b�d�b���� �\�e�Z�^�_�y�� �w�l�h�c�� �[�Z�a�h�c���� �[�u�k�l�j�_�_�� �i�h�g�b�f�Z�e�b����

�q�l�h���h�l���g�b�o���l�j�_�[�m�_�l�k�y; 

2) �h�]�j�Z�g�b�q�_�g�b�_ �^�h�k�l�m�i�Z �d�� �g�h�\�u�f�� �b�g�n�h�j�f�Z�p�b�h�g�g�u�f�� �k�b�k�l�_�f�Z�f���� �l�Z�d��

�d�Z�d�� �b�o�� �i�h�d�m�i�d�Z�� �l�j�_�[�m�_�l�� �a�g�Z�q�b�l�_�e�v�g�u�o�� �h�^�g�h�j�Z�a�h�\�u�o�� �n�b�g�Z�g�k�h�\�u�o�� �a�Z�l�j�Z�l�� 

�F�h�`�g�h�� �k�d�Z�a�Z�l�v���� �q�l�h�� �B�K�� �\�� �^�h�e�`�g�h�c�� �k�l�_�i�_�g�b�� �f�h�]�m�l�� �Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�l�v�� �[�b�a�g�_�k-

�i�j�h�p�_�k�k�u�� �g�Z�� �i�j�_�^�i�j�b�y�l�b�b���� �q�l�h�� �\�� �^�Z�e�v�g�_�c�r�_�f�� �k�f�h�`�_�l�� �m�\�_�e�b�q�b�l�v�� �i�j�b�[�u�e�v����

�i�h�w�l�h�f�m���\�e�h�`�_�g�b�_���n�b�g�Z�g�k�h�\���\���B�K���y�\�e�y�_�l�k�y �d�Z�q�_�k�l�\�_�g�g�u�f �\�e�h�`�_�g�b�_�f; 

3) �\�u�k�h�d�Z�y�� �k�l�_�i�_�g�v�� �g�_�h�i�j�_�^�_�e�z�g�g�h�k�l�b�� �b�� �j�b�k�d�h�\�� �i�j�b�� �i�j�h�\�_�^�_�g�b�b��

�j�_�b�g�`�b�g�b�j�b�g�]�Z���g�Z���i�j�h�f�u�r�e�_�g�g�u�o���i�j�_�^�i�j�b�y�l�b�y�o�� �<���^�Z�g�g�h�c���i�j�h�[�e�_�f�_�����k�d�h�j�_�c��

�\�k�_�]�h�����d�e�x�q�_�\�u�f���j�_�r�_�g�b�_�f���l�Z�d�`�_���y�\�e�y�_�l�k�y���j�_�]�e�Z�f�_�g�l�Z�p�b�y���[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\����

�<�_�^�v�� �b�a�m�q�_�g�b�_�� �b�k�l�h�j�b�b�� �i�j�_�^�i�j�b�y�l�b�y�� �i�h�a�\�h�e�b�l�� �g�_�� �k�h�\�_�j�r�Z�l�v�� �h�r�b�[�h�d���� �m�`�_��

�k�h�\�_�j�r�_�g�g�u�o���\���i�j�h�r�e�h�f; 

4) �k�e�Z�[�Z�y�� �f�h�l�b�\�Z�p�b�y�� �i�_�j�k�h�g�Z�e�Z�� �i�j�_�^�i�j�b�y�l�b�y���� �q�l�h�� �i�j�b�\�h�^�b�l�� �d��

�k�h�i�j�h�l�b�\�e�_�g�b�x���i�_�j�k�h�g�Z�e�Z���b�a�f�_�g�_�g�b�y�f�����\�u�a�\�Z�g�g�u�f���j�_�b�g�`�b�g�b�j�b�g�]�h�f�� �F�h�`�g�h��

�k�d�Z�a�Z�l�v���� �q�l�h�� �j�_�r�_�g�b�_�� �w�l�h�c�� �i�j�h�[�e�_�f�u�� �e�_�`�b�l�� �p�_�e�b�d�h�f�� �b�� �i�h�e�g�h�k�l�v�x�� �g�Z��

�j�m�d�h�\�h�^�k�l�\�_���d�h�f�i�Z�g�b�b�����G�m�`�g�h���k�l�b�f�m�e�b�j�h�\�Z�l�v���k�\�h�b�o���j�Z�[�h�l�g�b�d�h�\���d�Z�d���[�j�Z�\�u�f�b��

�j�_�q�Z�f�b�����l�Z�d���b�����\�h�a�f�h�`�g�h�����f�Z�l�_�j�b�Z�e�v�g�u�f�b���k�i�h�k�h�[�Z�f�b; 

5) �m�k�l�Z�j�_�\�Z�x�s�Z�y���� �b�a�g�h�r�_�g�g�Z�y�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�h-�l�_�o�g�b�q�_�k�d�Z�y�� �[�Z�a�Z��

�i�j�_�^�i�j�b�y�l�b�c���� �g�b�a�d�b�c�� �d�h�w�n�n�b�p�b�_�g�l�� �_�_�� �b�k�i�h�e�v�a�h�\�Z�g�b�y���� �q�l�h�� �i�h�j�Z�`�Z�_�l�� �\�u�k�h�d�b�_��

�Z�f�h�j�l�b�a�Z�p�b�h�g�g�u�_�� �b�� �w�d�k�i�e�m�Z�l�Z�p�b�h�g�g�u�_�� �j�Z�k�o�h�^�u�� �D�Z�d�� �m�`�_�� �[�u�e�h�� �h�i�b�k�Z�g�h��

�j�Z�g�_�_���� �^�Z�g�g�Z�y�� �i�j�h�[�e�_�f�Z�� �l�Z�d�`�_�� �f�h�`�_�l�� �j�_�r�b�l�v�k�y�� �k�� �i�h�f�h�s�v�x�� �j�_�]�e�Z�f�_�g�l�Z�p�b�b��

�[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\.  
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�H�i�j�_�^�_�e�_�g�g�h���� �i�j�h�[�e�_�f�u�� �h�j�]�Z�g�b�a�Z�p�b�b�� �j�_�b�g�`�b�g�b�j�b�g�]�Z�� �[�b�a�g�_�k-

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

�i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�c���� �n�b�g�Z�g�k�h�\�h�c���� �l�_�o�g�b�q�_�k�d�h�c���� �d�Z�^�j�h�\�h�c���� �I�j�h�[�e�_�f�u�� �j�Z�a�g�h-

�n�m�g�d�p�b�h�g�Z�e�v�g�h�]�h�� �o�Z�j�Z�d�l�_�j�Z�� �y�\�e�y�x�l�k�y�� �g�Z�b�[�h�e�_�_�� �k�m�s�_�k�l�\�_�g�g�u�f�b�� �b�� �i�j�b��

�h�j�]�Z�g�b�a�Z�p�b�b�� �j�_�b�g�`�b�g�b�j�b�g�]�Z�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o�� �i�j�h�p�_�k�k�h�\�� �g�_�h�[�o�h�^�b�f�h��

�m�q�b�l�u�\�Z�l�v�� �\�_�j�h�y�l�g�h�k�l�v�� �b�o�� �i�h�y�\�e�_�g�b�y. �H�i�j�_�^�_�e�_�g�g�h���� �h�j�]�Z�g�b�a�Z�p�b�y��

�j�_�b�g�`�b�g�b�j�b�g�]�Z�� �^�h�e�`�g�Z�� �[�u�l�v�� �i�h�k�l�j�h�_�g�Z�� �l�Z�d�b�f�� �h�[�j�Z�a�h�f���� �q�l�h�[�u�� �i�h�^�h�[�g�u�_��

�i�j�h�[�e�_�f�u���g�_���\�h�a�g�b�d�Z�e�b���b�e�b���`�_���b�o���\�e�b�y�g�b�_���k�l�j�_�f�b�e�h�k�v���d���f�b�g�b�f�m�f�m [24]. 

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

�j�Z�a�e�b�q�g�u�o���j�Z�[�h�l�Z�o���i�h���j�_�b�g�`�b�g�b�j�b�g�]�m �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\�����i�j�_�^�k�l�Z�\�e�_�g�g�u�o���g�Z 

�j�b�k�m�g�d�_����. 

 

 

�J�b�k�m�g�h�d�������± �I�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�v���j�Z�[�h�l���i�h���i�j�h�_�d�l�b�j�h�\�Z�g�b�x���[�b�a�g�_�k-

�i�j�h�p�_�k�k�h�\�� 

 

�P�b�d�e �e�x�[�h�c�� �b�a �k�h�\�j�_�f�_�g�g�u�o�� �d�h�f�i�Z�g�b�c�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h �[�_�j�_�l�� �k�\�h�_��

�g�Z�q�Z�e�h �k�� �j�_�b�g�`�b�g�b�j�b�g�]�Z �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\���� �i�j�_�^�k�l�Z�\�e�y�x�s�_�]�h�� �b�a�� �k�_�[�y  

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

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

�g�h�\�u�f�b. �>�Z�g�g�u�c �\�b�^�� �^�_�y�l�_�e�v�g�h�k�l�b �h�i�j�_�^�_�e�_�g�g�h �g�m�`�^�Z�_�l�k�y�� �\ �\�u�i�h�e�g�_�g�b�b��
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�d�Z�d�h�]�h-�e�b�[�h �k�i�_�p�b�Z�e�v�g�h�]�h�� �i�j�h�_�d�l�Z�� �b�� �k�h�a�^�Z�g�b�b�� �d�h�f�Z�g�^�u�� �i�h�� �j�_�b�g�`�b�g�b�j�b�g�]�m�� 

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

�i�j�b�]�e�Z�r�_�g�g�u�o�� �d�h�g�k�m�e�v�l�Z�g�l�h�\���� �<�i�h�k�e�_�^�k�l�\�b�b �^�h�k�l�b�`�_�g�b�y�� �i�h�k�l�Z�\�e�_�g�g�u�o 

�p�_�e�_�c���� �a�Z�\�_�j�r�Z�x�l�k�y�� �\�k�_�� �h�k�g�h�\�g�u�_�� �i�j�h�_�d�l�g�u�_�� �j�Z�[�h�l�u���� �b �^�e�y �d�h�f�i�Z�g�b�b 

�g�Z�k�l�m�i�Z�_�l�� �w�l�Z�i�� �g�h�\�h�]�h�� �w�\�h�e�x�p�b�h�g�g�h�]�h�� �j�Z�a�\�b�l�b�y���� �d�h�l�h�j�u�c�� �g�Z�a�u�\�Z�_�l�k�y��

�m�k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�_�f�� �[�b�a�g�_�k�Z���� �<�� �o�h�^�_���w�l�h�]�h �w�l�Z�i�Z�� �\�u�i�h�e�g�y�x�l�k�y �i�h�k�l�h�y�g�g�u�_��

�g�_�[�h�e�v�r�b�_�� �f�h�^�_�j�g�b�a�Z�p�b�b �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\. �D�h�]�^�Z�� �g�Z�k�l�m�i�Z�_�l�� �i�_�j�b�h�^���� �\��

�d�h�l�h�j�h�f�� �h�k�g�h�\�g�u�_ �\�h�a�f�h�`�g�h�k�l�b�� �w�\�h�e�x�p�b�h�g�g�h�]�h�� �j�Z�a�\�b�l�b�y�� �b�k�k�y�d�Z�x�l, �\�g�h�\�v��

�\�k�l�Z�_�l�� �\�h�i�j�h�k�� �h�� �i�j�h�\�_�^�_�g�b�b�� �j�_�b�g�`�b�g�b�j�b�g�]�Z���� �<�� �^�Z�e�v�g�_�c�r�_�f�� �d�Z�d�� �i�j�Z�\�b�e�h����

�i�j�h�_�d�l �j�_�b�g�`�b�g�b�j�b�g�]�Z �h�o�\�Z�l�u�\�Z�_�l�� �g�_ �i�h�e�g�h�k�l�v�x �\�k�x�� �d�h�f�i�Z�g�b�x�� �\�� �p�_�e�h�f���� �Z��

�\�k�_�]�h�� �e�b�r�v�� �h�i�j�_�^�_�e�_�g�g�h�_�� �d�h�e�b�q�_�k�l�\�h �n�m�g�d�p�b�h�g�Z�e�v�g�u�o�� �i�h�^�j�Z�a�^�_�e�_�g�b�c����

�B�k�o�h�^�y�� �b�a�� �w�l�h�]�h, �f�h�`�g�h�� �i�j�_�^�i�h�e�h�`�b�l�v���� �q�l�h�� �\�k�_�� �d�e�x�q�_�\�u�_ �b�a�f�_�g�_�g�b�y��

�i�j�h�l�_�d�Z�g�b�y �j�Z�[�h�l�� �\�� �d�h�f�i�Z�g�b�b�� �y�\�e�y�x�l�k�y�� �g�_�h�l�t�_�f�e�_�f�h�c �q�Z�k�l�v�x�� �_�_��

�i�h�\�k�_�^�g�_�\�g�h�c �`�b�a�g�_�g�g�h�c �k�j�_�^�u���� �>�Z�g�g�m�x�� �i�j�b�g�Z�^�e�_�`�g�h�k�l�v�� �f�h�`�g�h��

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

�\�h �\�g�_�r�g�_�f�� �h�d�j�m�`�_�g�b�b���� �m�j�h�\�_�g�v�� �l�_�o�g�h�e�h�]�b�c�� �j�u�g�h�d, �d�h�g�d�m�j�_�g�p�b�y, 

�i�h�l�j�_�[�g�h�k�l�b���d�e�b�_�g�l�h�\. 

�J�_�b�g�`�b�g�b�j�b�g�]���� �d�Z�d�� �m�`�_�� �m�i�h�f�b�g�Z�e�h�k�v�� �\�u�r�_���� �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�h�[�h�c 

�n�m�g�^�Z�f�_�g�l�Z�e�v�g�h�_�� �i�_�j�_�h�k�f�u�k�e�_�g�b�_�� �b�� �j�Z�^�b�d�Z�e�v�g�h�_�� �i�_�j�_�i�j�h�_�d�l�b�j�h�\�Z�g�b�_��

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

�[�h�e�v�r�b�g�k�l�\�_�� �h�k�g�h�\�g�u�o�� �Z�d�l�m�Z�e�v�g�u�o�� �i�h�d�Z�a�Z�l�_�e�y�o�� �b�o�� �^�_�y�l�_�e�v�g�h�k�l�b���� �l�Z�d�b�o�� �d�Z�d 

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

�y�\�e�y�x�l�k�y�� �F���� �O�Z�f�f�_�j�� �b�� �>�`���� �Q�Z�f�i�b. �B�k�o�h�^�y�� �b�a�� �w�l�h�]�h�� �j�_�b�g�`�b�g�b�j�b�g�] �f�h�`�g�h 

�j�Z�k�k�f�Z�l�j�b�\�Z�l�v �\�� �d�Z�q�_�k�l�\�_ �k�i�h�k�h�[�Z �\�u�`�b�\�Z�g�b�y�� �k�h�\�j�_�f�_�g�g�u�o�� �d�h�f�i�Z�g�b�c�� �g�Z��

�Z�j�_�g�_ �`�_�k�l�d�h�c���d�h�g�d�m�j�_�g�l�g�h�c���[�h�j�v�[�u���f�b�j�h�\�h�]�h �j�u�g�d�Z. 

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

�k�\�y�a�Z�l�v �k�� �\�u�k�h�d�h�c�� �^�b�g�Z�f�b�q�g�h�k�l�v�x�� �k�h�\�j�_�f�_�g�g�h�]�h�� �j�u�g�d�Z. �<�k�_�� �g�_�i�j�_�j�u�\�g�u�_�� �b��

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

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

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

�i�_�j�_�k�l�j�Z�b�\�Z�l�v���d�h�j�i�h�j�Z�l�b�\�g�m�x���k�l�j�Z�l�_�]�b�x�����Z���l�Z�d�`�_ �l�Z�d�l�b�d�m �i�h�\�_�^�_�g�b�y. 

�J�_�b�g�`�b�g�b�j�b�g�]�� �f�h�`�g�h���a�Z�^�_�c�k�l�\�h�\�Z�l�v �\���l�j�_�o���h�k�g�h�\�g�u�o���k�b�l�m�Z�p�b�y�o�� 

1) �j�_�b�g�`�b�g�b�j�b�g�]���[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\���g�m�`�g�h���i�j�b�f�_�g�y�l�v���\���l�Z�d�b�o���m�k�e�h�\�b�y�o����

�\�� �d�h�l�h�j�u�o �d�h�f�i�Z�g�b�y �i�_�j�_�`�b�\�Z�_�l�� �h�q�_�g�v�� �]�e�m�[�h�d�b�c�� �d�j�b�a�b�k�� �W�l�h �f�h�`�_�l��

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

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

2) �i�h�e�h�`�_�g�b�_�� �d�h�f�i�Z�g�b�b�� �g�Z�� �k�_�]�h�^�g�y�r�g�b�c�� �^�_�g�v�� �k�q�b�l�Z�_�l�k�y��

�m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�u�f���� �g�h�� �\�� �i�j�h�l�b�\�h�\�_�k�� �w�l�h�f�m�� �h�k�g�h�\�g�u�_�� �i�j�h�]�g�h�a�u��

�^�_�y�l�_�e�v�g�h�k�l�b�� �j�Z�k�i�h�e�Z�]�Z�x�l�� �g�_�[�e�Z�]�h�i�j�b�y�l�g�u�f���b�k�o�h�^�h�f. �D�h�f�i�Z�g�b�y �\�u�g�m�`�^�_�g�Z��

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

�^�h�o�h�^�g�h�k�l�b, �d�h�g�d�m�j�_�g�l�h�k�i�h�k�h�[�g�h�k�l�b �b�e�b �m�j�h�\�g�y���k�i�j�h�k�Z; 

3) �h�k�g�h�\�g�u�_�� �i�h�d�Z�a�Z�l�_�e�b�� �d�h�f�i�Z�g�b�b�� �\�� �g�h�j�f�_���� �K�Z�f�Z�� �i�h�� �k�_�[�_�� �h�g�Z�� �y�\�e�y�_�l�k�y 

�[�u�k�l�j�h�j�Z�k�l�m�s�_�c���� �[�e�Z�]�h�i�h�e�m�q�g�h�c���b�� �\�� �l�h���`�_�� �\�j�_�f�y �Z�]�j�_�k�k�b�\�g�h�c �h�j�]�Z�g�b�a�Z�p�b�_�c. 

�L�Z�d�Z�y�� �d�h�f�i�Z�g�b�y�� �f�h�`�_�l�� �l�Z�d�`�_�� �i�j�b�f�_�g�y�l�v�� �j�_�b�g�`�b�g�b�j�b�g�]�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\����

�H�k�g�h�\�g�h�c�� �p�_�e�v�x���� �d�h�l�h�j�m�x�� �i�j�_�k�e�_�^�m�_�l�� �h�i�b�k�u�\�Z�_�f�Z�y�� �d�h�f�i�Z�g�b�y�� �y�\�e�y�_�l�k�y��

�m�\�_�e�b�q�_�g�b�_ �g�Z�j�Z�s�b�\�Z�g�b�y �h�l�j�u�\�Z�� �h�l�� �_�_�� �h�k�g�h�\�g�u�o �d�h�g�d�m�j�_�g�l�h�\���� �Z�� �l�Z�d�`�_ 

�k�h�a�^�Z�g�b�_ �m�g�b�d�Z�e�v�g�u�o���� �g�_�\�b�^�Z�g�g�u�o�� �d�h�g�d�m�j�_�g�l�Z�f�� �i�j�_�b�f�m�s�_�k�l�\���� �>�Z�g�g�u�c��

�i�h�^�o�h�^�� �f�h�`�g�h�� �k�q�b�l�Z�l�v�� �h�^�g�b�f�� �b�a�� �e�m�q�r�b�o�� �\�Z�j�b�Z�g�l�h�\�� �\�_�^�_�g�b�y�� �^�_�e. �;�h�e�v�r�h�_��

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

�d�h�l�h�j�u�c�� �b�o�� �m�k�l�j�Z�b�\�Z�_�l���� �b�� �h�g�b�� �g�_�� �k�h�[�b�j�Z�x�l�k�y�� �q�l�h-�e�b�[�h�� �f�_�g�y�l�v. �B�a-�a�Z�� �l�Z�d�h�]�h��

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

�k�Z�f�b�� �h�g�b�� �[�m�^�m�l �\�k�_�� �o�m�`�_ �b�� �o�m�`�_ �Z�^�Z�i�l�b�j�h�\�Z�l�v�k�y�� �d�� �k�i�j�h�k�m�� �b�� �k�h�\�j�_�f�_�g�g�h�f�m��

�j�u�g�d�m �\���p�_�e�h�f�� 

�>�e�y�� �h�i�j�_�^�_�e�_�g�b�y �h�k�g�h�\�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �j�Z�[�h�l�u��

�h�j�]�Z�g�b�a�Z�p�b�b�� �i�j�b�� �i�j�h�\�_�^�_�g�b�b�� �j�_�b�g�`�b�g�b�j�b�g�]�Z�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\, �g�m�`�g�h 

�j�Z�k�k�f�h�l�j�_�l�v���� �d�Z�d�b�f�� �h�[�j�Z�a�h�f �j�_�b�g�`�b�g�b�j�b�g�]�� �h�i�l�b�f�b�a�b�j�m�_�l �[�b�a�g�_�k-�i�j�h�p�_�k�k�u 

�d�h�f�i�Z�g�b�b: 

1) �h�[�t�_�^�b�g�_�g�b�_�� �g�_�k�d�h�e�v�d�b�o�� �j�Z�[�h�q�b�o�� �i�j�h�p�_�^�m�j�� �\�� �h�^�g�m. �I�j�b��

�i�_�j�_�i�j�h�_�d�l�b�j�h�\�Z�g�b�b�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\, �j�_�b�g�`�b�g�b�j�b�g�]�� �b�k�d�e�x�q�Z�_�l��
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�\�h�a�f�h�`�g�h�k�l�v�� �i�h�y�\�e�_�g�b�y���� �l�Z�d�� �g�Z�a�u�\�Z�_�f�h�]�h�� �k�[�h�j�h�q�g�h�]�h�� �d�h�g�\�_�c�_�j�Z���� �\�� �o�h�^�_��

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

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

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

�g�Z�a�u�\�Z�_�l�k�y�� �]�h�j�b�a�h�g�l�Z�e�v�g�u�f�� �k�`�Z�l�b�_�f�� �i�j�h�p�_�k�k�Z���� �<�� �l�h�� �`�_�� �\�j�_�f�y���� �_�k�e�b�� �g�_��

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

�k�h�a�^�Z�_�l�k�y���d�h�f�Z�g�^�Z�����d�h�l�h�j�Z�y���[�m�^�_�l���h�l�\�_�q�Z�l�v���a�Z���^�Z�g�g�u�c���i�j�h�p�_�k�k�� 

�H�i�j�_�^�_�e�_�g�g�h�� �l�h���� �q�l�h�� �g�Z�e�b�q�b�_�� �\�� �d�h�f�Z�g�^�_�� �g�_�k�d�h�e�v�d�b�o�� �q�_�e�h�\�_�d�� �k�i�h�k�h�[�g�h��

�i�j�b�\�h�^�b�l�v�� �d�� �g�_�d�h�l�h�j�u�f�� �h�r�b�[�d�Z�f�� �b�e�b�� �a�Z�^�_�j�`�d�Z�f, �d�h�l�h�j�u�_�� �k�i�h�k�h�[�g�u��

�\�h�a�g�b�d�g�m�l�v �\���o�h�^�_ �i�_�j�_�^�Z�q�b���j�Z�[�h�l�u���f�_�`�^�m �j�Z�a�e�b�q�g�u�f�b �q�e�_�g�Z�f�b���d�h�f�Z�g�^�u�����<��

�l�h���`�_���\�j�_�f�y���w�l�h���h�i�j�_�^�_�e�y�_�l���f�_�g�v�r�b�_���i�h�l�_�j�b, �\�����k�j�Z�\�g�_�g�b�b���k���l�j�Z�^�b�p�b�h�g�g�u�f�b��

�k�i�h�k�h�[�Z�f�b�� �h�j�]�Z�g�b�a�Z�p�b�b�� �j�Z�[�h�l�� �]�^�_�� �h�l�\�_�l�k�l�\�_�g�g�u�_�� �i�j�b�g�Z�^�e�_�`�Z�l�� �j�Z�a�e�b�q�g�u�f��

�i�h�^�j�Z�a�^�_�e�_�g�b�y�f�� �d�h�f�i�Z�g�b�b, �d�h�l�h�j�u�_���� �\�h�a�f�h�`�g�h���� �j�Z�k�i�h�e�h�`�_�g�u�� �g�Z�� �j�Z�a�g�u�o��

�l�_�j�j�b�l�h�j�b�y�o. �>�Z�`�_�� �g�_�� �k�q�b�l�Z�y�� �w�l�h�]�h���� �i�j�b�� �l�j�Z�^�b�p�b�h�g�g�h�c�� �h�j�]�Z�g�b�a�Z�p�b�b �b�g�h�]�^�Z 

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

�\�h�a�h�e�v�z�l�k�y�� �d�Z�q�_�k�l�\�_�g�g�h�_ �b���[�u�k�l�j�h�_ �\�u�i�h�e�g�_�g�b�_�� �j�Z�[�h�l�u���� �I�h�� �k�m�s�_�k�l�\�m�x�s�b�f 

�h�p�_�g�d�Z�f �w�d�k�i�_�j�l�h�\���� �]�h�j�b�a�h�g�l�Z�e�v�g�h�_�� �k�`�Z�l�b�_�� �k�i�h�k�h�[�g�h�� �m�k�d�h�j�b�l�v �\�u�i�h�e�g�_�g�b�_��

�i�j�h�p�_�k�k�Z���]�^�_-�l�h �\���������j�Z�a; 

2) �\�k�_�� �j�_�r�_�g�b�y�� �\�h�a�e�Z�]�Z�x�l�k�y�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�� �g�Z�� �b�k�i�h�e�g�b�l�_�e�_�c. 

�=�h�j�b�a�h�g�l�Z�e�v�g�h�_�� �k�`�Z�l�b�_�� �i�j�h�p�_�k�k�h�\�� �y�\�e�y�_�l�k�y�� �g�_�� �_�^�b�g�k�l�\�_�g�g�u�f�� �f�_�l�h�^�h�f��

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

�>�Z�g�g�u�c���Z�k�i�_�d�l���^�h�k�l�b�]�Z�_�l�k�y���[�e�Z�]�h�^�Z�j�y�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�f�m �i�j�b�g�y�l�b�x �j�_�r�_�g�b�c��

�b�k�i�h�e�g�b�l�_�e�_�f���� �<�� �l�j�Z�^�b�p�b�h�g�g�h�c�� �f�h�^�_�e�b�� �`�_���� �b�k�i�h�e�g�b�l�_�e�b�� �\�u�g�m�`�^�_�g�u�� �[�u�e�b 

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

�I�j�b �i�j�h�\�_�^�_�g�b�b �l�j�Z�^�b�p�b�h�g�g�h�c�� �h�j�]�Z�g�b�a�Z�p�b�b�� �j�Z�[�h�l���� �d�h�l�h�j�Z�y��

�h�j�b�_�g�l�b�j�h�\�Z�g�Z �g�Z�� �\�u�i�m�k�d �b�� �i�h�k�l�Z�\�d�m �f�Z�k�k�h�\�h�c�� �i�j�h�^�m�d�p�b�b���� �d�e�x�q�_�\�u�f��

�y�\�e�y�e�h�k�v�� �i�j�_�^�i�h�e�h�`�_�g�b�_���� �q�l�h �[�h�e�v�r�b�g�k�l�\�h �b�k�i�h�e�g�b�l�_�e�_�c �g�_�� �h�[�e�Z�^�Z�x�l 

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

�^�e�y�� �i�j�b�g�y�l�b�y �i�h�e�g�h�p�_�g�g�u�o �j�_�r�_�g�b�c���� �J�_�b�g�`�b�g�b�j�b�g�] �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\ 

�h�i�j�h�\�_�j�]�Z�_�l �^�Z�g�g�u�_ �i�j�_�^�i�h�e�h�`�_�g�b�y���� �W�l�h�� �h�[�m�k�e�h�\�e�_�g�h �h�l�d�Z�a�h�f �h�l�� �f�Z�k�k�h�\�h�]�h��
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�i�j�h�b�a�\�h�^�k�l�\�Z���� �Z�� �l�Z�d�`�_ �m�j�h�\�g�_�f �h�[�j�Z�a�h�\�Z�g�b�y �\�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y. �B�a-�a�Z�� �l�h�]�h����

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

�d�Z�`�^�h�]�h�� �b�a�� �g�b�o�� �\�� �j�Z�[�h�l�_�� �h�j�]�Z�g�b�a�Z�p�b�b���� �h�g�b �k�i�h�k�h�[�g�u �a�g�Z�q�b�l�_�e�v�g�h�� �i�h�\�u�k�b�l�v��

�k�\�h�x���h�l�^�Z�q�m���\���o�h�^�_���j�Z�[�h�l�u; 

3) �\�u�i�h�e�g�_�g�b�_�� �i�j�h�p�_�k�k�h�\�� �\�� �k�l�j�h�]�h�� �_�k�l�_�k�l�\�_�g�g�h�f�� �i�h�j�y�^�d�_.  

�J�_�b�g�`�b�g�b�j�b�g�] �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\ �g�_���i�h�^�^�_�j�`�b�\�Z�_�l �e�b�g�_�c�g�h�_ �m�i�h�j�y�^�h�q�b�\�Z�g�b�_ 

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

�>�Z�g�g�u�c�� �i�h�^�o�h�^�� �i�h�a�\�h�e�y�_�l �\�u�i�h�e�g�y�l�v�� �i�j�h�p�_�k�k�u�� �i�Z�j�Z�e�e�_�e�v�g�h�� �l�Z�f���� �]�^�_�� �w�l�h��

�\�h�a�f�h�`�g�h; 

4) �j�Z�a�e�b�q�g�u�_�� �\�Z�j�b�Z�g�l�u�� �b�k�i�h�e�g�_�g�b�y�� �^�e�y�� �j�Z�a�e�b�q�g�u�o�� �i�j�h�p�_�k�k�h�\. 

�L�j�Z�^�b�p�b�h�g�g�u�c���i�h�^�o�h�^ �\�u�g�m�`�^�_�g���h�j�b�_�g�l�b�j�h�\�Z�l�v�k�y �g�Z���i�j�h�b�a�\�h�^�k�l�\�h���f�Z�k�k�h�\�h�c��

�i�j�h�^�m�d�p�b�b���� �i�j�_�^�g�Z�a�g�Z�q�_�g�g�h�c�� �^�e�y �f�Z�k�k�h�\�h�]�h�� �j�u�g�d�Z���� �>�Z�g�g�u�c�� �i�h�^�o�h�^ �^�h�e�`�_�g��

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

�\�h�a�f�h�`�g�u�o�� �\�o�h�^�g�u�o�� �^�Z�g�g�u�o�� �m �i�j�h�p�_�k�k�Z�� �<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �b�a-�a�Z�� �l�h�]�h���� �q�l�h��

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

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

�a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �l�_�d�m�s�_�]�h�� �k�h�k�l�h�y�g�b�y�� �j�u�g�d�Z�� �b�e�b�� �d�Z�d�h�c-�e�b�[�h�� �d�h�g�d�j�_�l�g�h�c��

�k�b�l�m�Z�p�b�b�� �L�j�Z�^�b�p�b�h�g�g�u�c�� �i�h�^�o�h�^�� �h�[�u�q�g�h �k�h�^�_�j�`�b�l �h�i�j�_�^�_�e�_�g�g�h �k�e�h�`�g�u�_��

�i�j�h�p�_�k�k�u���� �d�h�l�h�j�u�_�� �\�u�g�m�`�^�_�g�u�� �m�q�b�l�u�\�Z�l�v �j�Z�a�e�b�q�g�u�_�� �q�Z�k�l�g�u�_�� �k�e�m�q�Z�b �b��

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

�[�h�e�_�_ �i�j�h�k�l�u�o �b���y�k�g�u�o�� �i�j�h�p�_�k�k�h�\���� �D�Z�`�^�u�c�� �b�a�� �w�l�b�o�� �h�l�^�_�e�v�g�u�o�� �i�j�h�p�_�k�k�h�\ 

�h�j�b�_�g�l�b�j�m�_�l�k�y �\�k�_�]�h�� �e�b�r�v �g�Z�� �h�^�g�m �_�^�b�g�k�l�\�_�g�g�m�x �k�h�h�l�\�_�l�k�l�\�m�x�s�m�x�� �_�f�m��

�k�b�l�m�Z�p�b�x; 

5) �\�u�i�h�e�g�_�g�b�_�� �j�Z�[�h�l�u�� �l�h�e�v�d�h�� �\�� �h�i�j�_�^�_�e�_�g�g�h�f�� �f�_�k�l�_���� �\�� �d�h�l�h�j�h�f�� �w�l�Z��

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

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

�>�Z�g�g�u�c���i�h�^�o�h�^ �y�\�e�y�_�l�k�y �^�h�\�h�e�v�g�h �j�Z�k�l�h�q�b�l�_�e�v�g�u�f �b���f�_�^�e�b�l�_�e�v�g�u�f; 

6) �k�h�d�j�Z�s�_�g�b�_ �d�h�e�b�q�_�k�l�\�Z�� �j�Z�a�e�b�q�g�u�o �i�j�h�\�_�j�h�d���� �\�� �l�h�f�� �q�b�k�e�_ 

�m�i�j�Z�\�e�y�x�s�b�o�� �\�h�a�^�_�c�k�l�\�b�c�� �<�k�_�� �d�Z�d�b�_-�e�b�[�h�� �i�j�h�\�_�j�d�b�� �b�e�b �\�h�a�^�_�c�k�l�\�b�y��

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



17 
 

�i�j�h�^�m�d�l�Z�����B�k�o�h�^�y���b�o���w�l�h�]�h�� �h�^�g�h�c���b�a���h�k�g�h�\�g�u�o �a�Z�^�Z�q �j�_�b�g�`�b�g�b�j�b�g�]�Z���[�b�a�g�_�k-

�i�j�h�p�_�k�k�h�\�� �k�l�Z�g�h�\�b�l�k�y �k�h�d�j�Z�s�_�g�b�_ �\�k�_�o�� �i�j�h�\�_�j�h�d �^�h�� �w�d�h�g�h�f�b�q�_�k�d�b��

�p�_�e�_�k�h�h�[�j�Z�a�g�h�]�h�� �a�g�Z�q�_�g�b�y�����L�j�Z�^�b�p�b�h�g�g�u�c �i�h�^�o�h�^ �i�_�j�_�g�Z�k�u�s�_�g �j�Z�a�e�b�q�g�u�f�b��

�i�j�h�\�_�j�d�Z�f�b�� �?�^�b�g�k�l�\�_�g�g�h�_�� �g�Z�a�g�Z�q�_�g�b�_�� �^�Z�g�g�u�o�� �i�j�h�\�_�j�h�d �± �w�l�h�� �i�h�e�g�u�c 

�d�h�g�l�j�h�e�v�� �g�Z�^ �l�_�f���� �q�l�h�[�u�� �h�l�\�_�l�k�l�\�_�g�g�u�_�� �a�Z�� �i�j�h�p�_�k�k�u�� �k�h�[�e�x�^�Z�e�b��

�i�j�_�^�i�b�k�Z�g�g�u�_�� �j�_�]�e�Z�f�_�g�l�u. �D�Z�d�� �w�l�h�� �g�b �i�j�b�k�d�h�j�[�g�h, �g�h �\�� �k�h�\�j�_�f�_�g�g�h�f��

�[�b�a�g�_�k�_ �h�q�_�g�v �q�Z�k�l�h�� �h�d�Z�a�u�\�Z�_�l�k�y �l�h���� �q�l�h �g�h�f�b�g�Z�e�v�g�Z�y �k�l�h�b�f�h�k�l�v �l�Z�d�b�o 

�i�j�h�\�_�j�h�d�� �b�� �j�Z�a�e�b�q�g�u�o�� �m�i�j�Z�\�e�y�x�s�b�o�� �\�h�a�^�_�c�k�l�\�b�c �\�� �j�Z�a�u �i�j�_�\�u�r�Z�_�l��

�k�l�h�b�f�h�k�l�v�� �i�j�h�b�a�\�h�^�k�l�\�Z �l�j�_�[�m�_�f�h�]�h�� �i�j�h�^�m�d�l�Z���� �J�_�b�g�`�b�g�b�j�b�g�] �[�b�a�g�_�k-

�i�j�h�p�_�k�k�h�\ �i�j�b�g�h�k�b�l�� �\�f�_�k�l�_�� �k�� �k�h�[�h�c�� �d�m�^�Z �[�h�e�_�_�� �k�[�Z�e�Z�g�k�b�j�h�\�Z�g�g�u�c�� �i�h�^�o�h�^�� 

�<�k�_���i�j�h�\�_�j�d�b���\�u�i�h�e�g�y�_�f�u�o���a�Z�^�Z�g�b�c���i�_�j�_�g�h�k�y�l�k�y���\���h�l�e�h�`�_�g�g�u�c���j�_�`�b�f�� �L�Z�d�h�_��

�g�h�\�h�\�\�_�^�_�g�b�_���\ �j�Z�a�u �k�h�d�j�Z�s�Z�_�l���k�l�h�b�f�h�k�l�v �b���\�j�_�f�y �i�j�h�p�_�k�k�h�\; 

7) �m�f�_�g�v�r�_�g�b�_ �d�h�e�b�q�_�k�l�\�Z �k�h�]�e�Z�k�h�\�Z�g�b�c�� �<�k�_�� �k�h�]�e�Z�k�h�\�Z�g�b�y����

�i�j�h�b�a�\�h�^�y�s�b�_�k�y���\���o�h�^�_���b�k�i�h�e�g�_�g�b�y���j�Z�[�h�l�����Z�[�k�h�e�x�l�g�h���g�_���i�j�h�b�a�\�h�^�y�l���g�b�d�Z�d�b�o��

�h�i�j�_�^�_�e�_�g�g�u�o�� �p�_�g�g�h�k�l�_�c�� �^�e�y�� �a�Z�d�Z�a�q�b�d�Z���� �H�^�g�h�c�� �b�a�� �]�e�Z�\�g�u�o�� �a�Z�^�Z�q 

�j�_�b�g�`�b�g�b�j�b�g�]�Z �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\ �y�\�e�y�_�l�k�y �f�b�g�b�f�b�a�Z�p�b�y�� �l�Z�d�b�o��

�k�h�]�e�Z�k�h�\�Z�g�b�c���� �d�h�l�h�j�Z�y�� �^�h�k�l�b�]�Z�_�l�k�y �[�e�Z�]�h�^�Z�j�y �k�h�d�j�Z�s�_�g�b�x�� �h�k�g�h�\�g�u�o 

�\�g�_�r�g�b�o���l�h�q�_�d���d�h�g�l�Z�d�l�Z�� 

8) �_�^�b�g�Z�y�� �l�h�q�d�Z�� �d�h�g�l�Z�d�l�Z�� �\�h�a�e�h�`�_�g�Z�� �g�Z�� �h�^�g�h�]�h�� �m�i�h�e�g�h�f�h�q�_�g�g�h�]�h��

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

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

�j�Z�k�i�j�_�^�_�e�_�g�Z�����q�l�h���g�_���i�j�_�^�k�l�Z�\�e�y�_�l�k�y���\�h�a�f�h�`�g�u�f���h�[�t�_�^�b�g�b�l�v���\�k�_���r�Z�]�b���l�Z�d�h�]�h��

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

�f�_�o�Z�g�b�a�f�� �m�i�h�e�g�h�f�h�q�_�g�g�h�]�h�� �f�_�g�_�^�`�_�j�Z�� �>�Z�g�g�u�c�� �f�_�o�Z�g�b�a�f �b�]�j�Z�_�l�� �j�h�e�v��

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

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

�[�m�^�l�h�� �w�l�h�l�� �f�_�g�_�^�`�_�j�� �h�l�\�_�l�k�l�\�_�g�_�g�� �a�Z�� �\�_�k�v�� �i�j�h�p�_�k�k�� �p�_�e�b�d�h�f. 

�M�i�h�e�g�h�f�h�q�_�g�g�u�c�� �f�_�g�_�^�`�_�j �^�h�e�`�_�g�� �b�f�_�l�v�� �\�h�a�f�h�`�g�h�k�l�v�� �i�j�Z�\�b�e�v�g�h �h�l�\�_�q�Z�l�v��

�g�Z �\�k�_ �\�h�i�j�h�k�u���a�Z�d�Z�a�q�b�d�Z���b �[�u�l�v���k�i�h�k�h�[�g�u�f �j�_�r�Z�l�v���_�]�h���i�j�h�[�e�_�f�u�����>�e�y���w�l�h�]�h��
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�f�_�g�_�^�`�_�j�m���g�m�`�g�h���i�j�_�^�h�k�l�Z�\�b�l�v���^�h�k�l�m�i���d�h���\�k�_�f���b�k�i�h�e�v�a�m�_�f�u�f���B�K�����Z���l�Z�d�`�_���d�h��

�\�k�_�f���b�k�i�h�e�g�b�l�_�e�y�f �i�j�h�p�_�k�k�Z; 

9) �p�_�g�l�j�Z�e�b�a�h�\�Z�g�g�h���^�_�p�_�g�l�j�Z�e�b�a�h�\�Z�g�g�u�c�� �i�h�^�o�h�^ �± �d�e�x�q�_�\�Z�y�� �q�Z�k�l�v. 

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

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

�I�j�b�� �w�l�h�f�� �h�g�b�� �k�h�o�j�Z�g�y�x�l �\�h�a�f�h�`�g�h�k�l�v�� �i�h�e�v�a�h�\�Z�l�v�k�y�� �p�_�g�l�j�Z�e�b�a�h�\�Z�g�g�u�f�b��

�^�Z�g�g�u�f�b; 

�;�h�e�v�r�Z�y �i�h�i�m�e�y�j�g�h�k�l�v �j�_�b�g�`�b�g�b�j�b�g�]�Z�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\�� �i�j�b�g�h�k�b�l��

�\�f�_�k�l�_�� �k�� �k�h�[�h�c �i�m�l�Z�g�b�p�m �j�_�b�g�`�b�g�b�j�b�g�]�Z�� �k �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h �^�j�m�]�b�f�b��

�b�a�\�_�k�l�g�u�f�b���i�h�^�o�h�^�Z�f�b�� 

�� �j�_�b�g�`�b�g�b�j�b�g�]�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\�� �h�i�j�_�^�_�e�_�g�g�h�� �g�_�� �k�e�_�^�m�_�l��

�i�j�b�j�Z�\�g�b�\�Z�l�v�� �d�� �Z�\�l�h�f�Z�l�b�a�Z�p�b�b�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\���� �^�Z�`�_�� �g�_�k�f�h�l�j�y�� �g�Z �l�h���� �q�l�h 

�b�g�n�h�j�f�Z�p�b�h�g�g�u�_�� �l�_�o�g�h�e�h�]�b�b�� �b�]�j�Z�x�l �h�q�_�g�v�� �\�Z�`�g�m�x�� �j�h�e�v �\�� �o�h�^�_�� �_�]�h��

�i�j�h�\�_�^�_�g�b�y; 

�� �\ �k�h�\�j�_�f�_�g�g�h�f�� �f�b�j�_�� �k�m�s�_�k�l�\�m�_�l�� �i�j�h�p�_�k�k�� �j�_�b�g�`�b�g�b�j�b�g�]�Z��

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

�b�e�b�� �i�_�j�_�i�b�k�u�\�Z�g�b�_�� �m�k�l�Z�j�_�\�r�b�o�� �b�g�n�h�j�f�Z�p�b�h�g�g�u�o�� �k�b�k�l�_�f���� �b�k�i�h�e�v�a�m�y��

�k�h�\�j�_�f�_�g�g�u�_�� �l�_�o�g�h�e�h�]�b�b���� �g�_�� �a�Z�l�j�Z�]�b�\�Z�y�� �i�j�b�� �w�l�h�f�� �k�Z�f�b�o�� �Z�\�l�h�f�Z�l�b�a�b�j�m�_�f�u�o��

�i�j�h�p�_�k�k�h�\�� �G�_�� �k�l�h�b�l�� �i�m�l�Z�l�v�� �^�Z�g�g�h�_�� �i�h�g�y�l�b�_�� �k�� �j�_�b�g�`�b�g�b�j�b�g�]�h�f�� �[�b�a�g�_�k-

�i�j�h�p�_�k�k�h�\; 

�� �j�_�b�g�`�b�g�b�j�b�g�] �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\ �\�� �i�h�e�g�h�c�� �f�_�j�_�� �g�_�� �i�j�_�^�k�l�Z�\�e�y�_�l��

�k�h�[�h�c �g�b�� �j�_�k�l�j�m�d�l�m�j�b�j�h�\�Z�g�b�_���� �g�b�� �m�f�_�g�v�r�_�g�b�_�f�� �j�Z�a�f�_�j�g�h�k�l�b. �>�Z�g�g�u�_ 

�l�_�j�f�b�g�u�� �h�i�j�_�^�_�e�y�x�l�� �k�m�s�g�h�k�l�v �m�f�_�g�v�r�_�g�b�y �\�h�a�f�h�`�g�h�k�l�_�c�� �h�j�]�Z�g�b�a�Z�p�b�b�� �<��

�d�Z�q�_�k�l�\�_�� �i�j�b�f�_�j�Z�� �f�h�`�g�h�� �i�j�b�\�_�k�l�b �k�g�b�`�_�g�b�_�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o�� �f�h�s�g�h�k�l�_�c����

�q�l�h�[�u �k�h�h�l�\�_�l�k�l�\�h�\�Z�l�v���[�h�e�_�_���g�b�a�d�b�f �l�_�d�m�s�b�f �l�j�_�[�h�\�Z�g�b�y�f; 

�� �j�_�b�g�`�b�g�b�j�b�g�]�h�f�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\�� �g�_�e�v�a�y�� �g�Z�a�\�Z�l�v��

�j�_�h�j�]�Z�g�b�a�Z�p�b�x �b�e�b �\�u�j�Z�\�g�b�\�Z�g�b�_�� �h�j�]�Z�g�b�a�Z�p�b�b���� �<�� �l�h�� �`�_�� �\�j�_�f�y���� �i�h�^��

�\�u�j�Z�\�g�b�\�Z�g�b�_�f �\�i�h�e�g�_�� �f�h�`�_�l�� �h�d�Z�a�Z�l�v�k�y�� �j�_�a�m�e�v�l�Z�l�� �i�j�h�\�_�^�_�g�b�y��

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

�i�j�b�f�_�g�_�g�b�_ �k���h�j�]�Z�g�b�a�Z�p�b�h�g�g�u�f�b���k�l�j�m�d�l�m�j�Z�f�b;  

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

�d�Z�d�h�_-�e�b�[�h �]�e�h�[�Z�e�v�g�h�_�� �m�i�j�Z�\�e�_�g�b�_�� �d�Z�q�_�k�l�\�h�f�� �D�h�g�_�q�g�h���`�_���� �[�b�a�g�_�k-�i�j�h�p�_�k�k�u��

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

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

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

�i�j�h�p�_�k�k�h�\�� �b�� �b�o�� �m�e�m�q�r�_�g�b�_�� �\�� �^�Z�e�v�g�_�c�r�_�f, �Z �j�_�b�g�`�b�g�b�j�b�g�]�Z���± �a�Z�f�_�g�Z 

�k�m�s�_�k�l�\�m�x�s�b�o �i�j�h�p�_�k�k�h�\ �g�h�\�u�f�b; 

�H�k�g�h�\�g�u�_���w�l�Z�i�u���j�_�b�g�`�b�g�b�j�b�g�]�Z�� 

1) �n�h�j�f�b�j�h�\�Z�g�b�_ �h�i�j�_�^�_�e�_�g�g�h�]�h���� �g�Z�i�j�Z�\�e�_�g�g�h�]�h�� �g�Z�� �j�Z�a�\�b�l�b�_�� �b��

�\�u�`�b�\�Z�g�b�_ �h�[�j�Z�a�Z �h�j�]�Z�g�b�a�Z�p�b�b. �>�Z�g�g�h�_�� �k�h�a�^�Z�g�b�_�� �[�m�^�m�s�_�]�h�� �h�[�j�Z�a�Z 

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

�k�i�h�k�h�[�h�\�� �^�h�k�l�b�`�_�g�b�y�� �w�l�b�o���p�_�e�_�c. �D�e�x�q�_�\�h�c�� �p�_�e�v�x�� �h�j�]�Z�g�b�a�Z�p�b�b���\�� �j�Z�f�d�Z�o���_�_��

�k�l�j�Z�l�_�]�b�b �y�\�e�y�_�l�k�y�� �\�� �i�_�j�\�m�x�� �h�q�_�j�_�^�v�� �h�j�b�_�g�l�Z�p�b�y�� �g�Z�� �i�h�l�j�_�[�b�l�_�e�y�� �F�h�`�g�h��

�]�h�\�h�j�b�l�v�� �h�� �i�j�Z�\�b�e�v�g�h�f �\�u�[�h�j�_ �p�_�e�_�c�� �j�_�b�g�`�b�g�b�j�b�g�]�Z �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\�� 

�d�h�]�^�Z �g�Z�c�^�_�g�u �h�i�j�_�^�_�e�_�g�g�u�_ �g�Z�i�j�Z�\�e�_�g�b�y��  �d�h�l�h�j�u�_���g�_�i�h�k�j�_�^�k�l�\�_�g�g�h �f�h�`�g�h 

�h�^�g�h�a�g�Z�q�g�h���m�e�m�q�r�b�l�v �b �d�h�l�h�j�u�_ �\���l�h���`�_���\�j�_�f�y���y�\�e�y�x�l�k�y �`�b�a�g�_�g�g�h���\�Z�`�g�u�f�b��

�^�e�y���h�j�]�Z�g�b�a�Z�p�b�b; 

2) �i�j�h�_�d�l�b�j�h�\�Z�g�b�_ �f�h�^�_�e�b �j�_�Z�e�v�g�u�o �b�e�b�� �k�m�s�_�k�l�\�m�x�s�b�o�� �[�b�a�g�_�k-

�i�j�h�p�_�k�k�h�\ �d�h�f�i�Z�g�b�b. �>�Z�g�g�u�c �r�Z�]�� �_�s�_ �g�Z�a�u�\�Z�x�l�� �h�[�j�Z�l�g�u�f �b�e�b��

�j�_�l�j�h�k�i�_�d�l�b�\�g�u�f �j�_�b�g�`�b�g�b�j�b�g�]�h�f �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\. �G�Z�� �w�l�h�f�� �w�l�Z�i�_��

�i�j�h�b�k�o�h�^�b�l �\�h�k�k�h�a�^�Z�g�b�_ �k�b�k�l�_�f�u �j�Z�[�h�l�� �b�e�b �^�_�c�k�l�\�b�c, �h�k�g�h�\�g�h�c�� �p�_�e�v�x��

�d�h�l�h�j�u�o�� �y�\�e�y�_�l�k�y�� �j�_�Z�e�b�a�Z�p�b�y�� �k�m�s�_�k�l�\�m�x�s�b�o�� �p�_�e�_�c�� �h�j�]�Z�g�b�a�Z�p�b�b���� �<��

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

�h�i�_�j�Z�p�b�c�� �h�j�]�Z�g�b�a�Z�p�b�b���� �A�Z�l�_�f�� �\�u�i�h�e�g�y�_�l�k�y �h�p�_�g�d�Z �b�o�� �w�n�n�_�d�l�b�\�g�h�k�l�b. �<��

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

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

�k�j�_�^�u�� �d�h�f�i�Z�g�b�b. �>�Z�e�v�r�_�� �i�j�h�b�k�o�h�^�b�l�� �i�j�h�p�_�k�k�� �h�i�j�_�^�_�e�_�g�b�y�� �i�j�h�p�_�k�k�h�\, 

�d�h�l�h�j�u�_���g�m�`�^�Z�x�l�k�y �\���k�m�s�_�k�l�\�_�g�g�h�c �i�_�j�_�k�l�j�h�c�d�_; 
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3) �j�Z�a�j�Z�[�h�l�d�Z �f�h�^�_�e�b �g�h�\�u�o �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\. �G�Z�� �^�Z�g�g�h�f�� �w�l�Z�i�_ 

�\�u�i�h�e�g�y�_�l�k�y �i�_�j�_�i�j�h�_�d�l�b�j�h�\�Z�g�b�_�� �l�_�d�m�s�b�o�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\�� �W�l�h�� �_�s�_��

�g�Z�a�u�\�Z�_�l�k�y���i�j�y�f�u�f���j�_�b�g�`�b�g�b�j�b�g�]�h�f; 

�Q�l�h�[�u�� �\�u�i�h�e�g�b�l�v�� �^�Z�g�g�u�c�� �w�l�Z�i���� �g�m�`�g�h �h�k�m�s�_�k�l�\�b�l�v �k�e�_�^�m�x�s�b�_��

�^�_�c�k�l�\�b�y�� 

�Z���� �i�_�j�_�i�j�h�_�d�l�b�j�h�\�Z�g�b�_ �h�k�g�h�\�g�u�o�� �o�h�a�y�c�k�l�\�_�g�g�u�o�� �i�j�h�p�_�k�k�h�\�� �d�h�f�i�Z�g�b�b�� 

�K�h�a�^�Z�g�b�_�� �j�Z�[�h�q�b�o�� �i�j�h�p�_�^�m�j, �h�l�e�b�q�Z�x�s�b�o�k�y�� �[�h�e�v�r�_�c�� �w�n�n�_�d�l�b�\�g�h�k�l�v�x�� 

�H�i�j�_�^�_�e�_�g�b�_ �l�_�o�g�h�e�h�]�b�c �b �h�k�g�h�\�g�u�o �k�i�h�k�h�[�h�\ �b�o���i�j�b�f�_�g�_�g�b�y�� 

�[���� �n�h�j�f�b�j�h�\�Z�g�b�_���g�h�\�u�o���^�h�e�`�g�h�k�l�g�u�o���n�m�g�d�p�b�c���^�e�y���i�_�j�k�h�g�Z�e�Z�� �I�h�e�g�Z�y��

�i�_�j�_�j�Z�[�h�l�d�Z�� �^�h�e�`�g�h�k�l�g�u�o�� �b�g�k�l�j�m�d�p�b�c�� �H�i�j�_�^�_�e�_�g�b�_�� �^�h�e�`�g�h�c�� �k�b�k�l�_�f�u��

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

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

�k�i�_�p�b�Z�e�b�k�l�h�\ �d�h�f�i�Z�g�b�b; 

�\���� �k�h�a�^�Z�g�b�_�� �B�K, �i�j�_�^�g�Z�a�g�Z�q�_�g�g�u�o �^�e�y�� �i�j�h�\�_�^�_�g�b�y �j�_�b�g�`�b�g�b�j�b�g�]�Z 

�[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\�� �H�i�j�_�^�_�e�_�g�b�_�� �g�m�`�g�h�]�h �h�[�h�j�m�^�h�\�Z�g�b�y �b �k�h�h�l�\�_�l�k�l�\�m�x�s�_�]�h 

�i�j�h�]�j�Z�f�f�g�h�]�h �h�[�_�k�i�_�q�_�g�b�y�� �N�h�j�f�b�j�h�\�Z�g�b�_ �k�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�h�c 

�b�g�n�h�j�f�Z�p�b�h�g�g�h�c���[�b�a�g�_�k-�k�b�k�l�_�f�u; 

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

4) �\�g�_�^�j�_�g�b�_�� �g�h�\�u�o�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\ �\�h �\�g�m�l�j�_�g�g�x�x �k�j�_�^�m 

�h�j�]�Z�g�b�a�Z�p�b�b. �G�Z�� �^�Z�g�g�h�f�� �w�l�Z�i�_�� �i�j�h�b�k�o�h�^�b�l�� �\�h�i�e�h�s�_�g�b�_�� �g�Z�� �i�j�Z�d�l�b�d�_�� �\�k�_�o��

�^�_�l�Z�e�_�c���g�h�\�h�]�h���[�b�a�g�_�k�Z. �G�Z���w�l�h�f���r�Z�]�_���g�m�`�g�h���Z�d�d�m�j�Z�l�g�h���b���k���^�h�e�`�g�u�f���h�[�j�Z�a�h�f��

�i�_�j�_�c�l�b���h�l���k�l�Z�j�u�o���i�j�h�p�_�k�k�h�\���d���g�h�\�u�f��  

�K�m�s�_�k�l�\�m�_�l�� �^�\�Z�� �\�b�^�Z�� �k�i�_�p�b�Z�e�b�k�l�h�\���� �d�h�l�h�j�u�_�� �i�j�b�g�b�f�Z�x�l��

�g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�_�� �m�q�Z�k�l�b�_�� �\�� �i�j�h�\�_�^�_�g�b�b�� �j�_�b�g�`�b�g�b�j�b�g�]�Z�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\����

�W�l�h�� �\�� �i�_�j�\�m�x�� �h�q�_�j�_�^�v �i�j�h�n�_�k�k�b�h�g�Z�e�u�� �\�� �h�[�e�Z�k�l�b�� �b�k�k�e�_�^�m�_�f�h�]�h �[�b�a�g�_�k�Z���� �Z��

�l�Z�d�`�_ �j�Z�a�j�Z�[�h�l�q�b�d�b���B�K. �B�k�o�h�^�y�� �b�a�� �i�j�_�^�u�^�m�s�_�]�h�� �h�i�u�l�Z, �f�h�`�g�h�� �k�d�Z�a�Z�l�v �q�l�h��

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

�l�\�h�j�q�_�k�d�b�f���i�j�h�p�_�k�k�h�f. �F�_�g�_�^�`�_�j�u �d�h�f�i�Z�g�b�c���b���l�_�o�g�h�e�h�]�b�����d�h�]�^�Z���a�g�Z�d�h�f�y�l�k�y��

�k�� �f�_�l�h�^�Z�f�b�� �B�L, �q�Z�k�l�h �^�_�e�Z�x�l�� �h�l�d�j�u�l�b�y���� �h�i�j�_�^�_�e�y�x�s�b�_ �\�h�a�f�h�`�g�h�k�l�v �b�o��

�b�k�i�h�e�v�a�h�\�Z�g�b�y���\���k�\�h�_�f���^�_�e�_. 
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�B�k�o�h�^�y�� �b�a�� �w�l�h�]�h, �f�h�`�g�h�� �h�i�j�_�^�_�e�b�l�v���� �q�l�h �h�k�g�h�\�g�h�c�� �p�_�e�v�x��

�j�_�b�g�`�b�g�b�j�b�g�]�Z�� �y�\�e�y�_�l�k�y �g�_�� �l�h�e�v�d�h �l�h���� �q�l�h�[�u �\�k�_�� �w�e�_�f�_�g�l�u �[�b�a�g�_�k�Z��

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

�\�k�y �d�h�f�i�e�_�d�k�g�Z�y �k�b�k�l�_�f�Z�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�y �[�b�a�g�_�k-�w�e�_�f�_�g�l�h�\ �f�h�]�e�Z�� �i�h�e�m�q�b�l�v��

�f�Z�d�k�b�f�Z�e�v�g�u�c�� �w�n�n�_�d�l�� �f�m�e�v�l�b�i�e�b�d�Z�p�b�b�� �A�^�_�k�v�� �b�f�_�_�l�k�y�� �\�\�b�^�m�� �l�h�l�� �w�n�n�_�d�l, 

�d�Z�`�^�u�c�� �w�e�_�f�_�g�l�� �\�� �h�l�^�_�e�v�g�h�k�l�b�� �d�h�l�h�j�u�c�� �i�h�e�m�q�b�l�v�� �g�_�� �k�f�h�`�_�l, �Z�� �^�e�y�� �g�_�]�h��

�b�f�_�g�g�h�� �g�m�`�g�h�� �i�j�b�e�h�`�b�l�v�� �k�h�\�f�_�k�l�g�u�_�� �m�k�b�e�b�y, �d�h�l�h�j�u�_�� �h�j�]�Z�g�b�a�h�\�Z�g�u 

�h�i�l�b�f�Z�e�v�g�u�f �b���^�h�e�`�g�u�f �h�[�j�Z�a�h�f�� 

�<�h�� �\�j�_�f�y�� �i�j�h�\�_�^�_�g�b�y �j�_�b�g�`�b�g�b�j�b�g�]�Z �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\�� �d�e�x�q�_�\�h�_��

�a�g�Z�q�_�g�b�_�� �i�j�b�h�[�j�_�l�Z�x�l�� �k�e�_�^�m�x�s�b�_�� �n�Z�d�l�h�j�u���� �d�Z�d�� �\�a�Z�b�f�h�h�[�m�k�e�h�\�e�_�g�g�h�k�l�v, 

�k�h�]�e�Z�k�h�\�Z�g�g�h�k�l�v �b�� �\�a�Z�b�f�h�^�h�i�h�e�g�y�_�f�h�k�l�v �\�k�_�o �^�_�c�k�l�\�b�c���� �L�Z�d�`�_ �h�^�g�h�c�� �b�a��

�]�e�Z�\�g�u�o �h�k�h�[�_�g�g�h�k�l�_�c �j�_�b�g�`�b�g�b�j�b�g�]�Z�� �y�\�e�y�_�l�k�y�� �l�h���� �q�l�h �d�Z�`�^�u�c�� �j�Z�[�h�l�g�b�d, 

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

�d�Z�q�_�k�l�\�_�g�g�h�_ �\�u�i�h�e�g�_�g�b�_���k�\�h�_�c �j�Z�[�h�l�u�����Z �g�Z���l�h�����q�l�h�[�u���i�j�b�e�h�`�b�l�v���d�Z�d���f�h�`�g�h��

�[�h�e�v�r�_�� �m�k�b�e�b�c�� �g�Z�� �^�h�k�l�b�`�_�g�b�_�� �f�Z�d�k�b�f�Z�e�v�g�h�� �\�u�k�h�d�h�]�h�� �j�_�a�m�e�v�l�Z�l�Z�� �\�k�_�]�h��

�[�b�a�g�_�k�Z. �B�g�l�_�g�k�b�\�g�h�k�l�v�� �l�j�m�^�Z�� �i�j�b�� �w�l�h�f�� �a�Z�\�_�^�h�f�h�� �\�h�a�j�Z�k�l�Z�_�l���� �G�h 

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

�f�h�`�_�l�� �k�m�s�_�k�l�\�_�g�g�h�� �i�h�\�u�k�b�l�v�� �f�Z�l�_�j�b�Z�e�v�g�h�_�� �k�l�b�f�m�e�b�j�h�\�Z�g�b�_�� �k�\�h�b�o��

�k�h�l�j�m�^�g�b�d�h�\���� �J�_�a�m�e�v�l�Z�l�u�� �l�Z�d�h�]�h �o�h�j�h�r�h�� �k�e�Z�`�_�g�g�h�]�h �b�� �i�j�h�^�m�d�l�b�\�g�h�]�h�� �l�j�m�^�Z��

�f�h�]�m�l�� �i�j�b�g�h�k�b�l�v �g�_�� �l�h�e�v�d�h�� �\�u�k�h�d�m�x �i�j�b�[�u�e�v, �Z�� �l�Z�d�`�_�� �b �h�[�s�_�k�l�\�_�g�g�h�_��

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

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

�l�\�h�j�q�_�k�d�b�c�� �o�Z�j�Z�d�l�_�j. �I�j�b�� �l�Z�d�h�f�� �i�h�^�o�h�^�_�� �^�e�y�� �d�Z�`�^�h�]�h�� �i�j�_�^�h�k�l�Z�\�e�y�_�l�k�y��

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

�m�k�i�_�o�Z���h�[�s�_�]�h���^�_�e�Z�� 

�;�h�e�v�r�b�g�k�l�\�h�� �i�j�h�_�d�l�h�\�� �i�h �j�_�b�g�`�b�g�b�j�b�g�]�m�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\ 

�o�Z�j�Z�d�l�_�j�b�a�m�x�l�� �\�u�k�h�d�b�_�� �j�b�k�d�b�� �b�� �[�h�e�v�r�b�_�� �a�Z�l�j�Z�l�u. �K�m�s�_�k�l�\�m�x�l��

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

�\�h�a�f�h�`�g�h�� �l�h�e�v�d�h�� �\�� �������� �k�e�m�q�Z�_�\. �B�a �l�b�i�b�q�g�u�o �h�r�b�[�h�d �j�_�b�g�`�b�g�b�j�b�g�]�Z 

�\�u�^�_�e�y�x�l�k�y���k�e�_�^�m�x�s�b�_: 
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�Z���� �b�a�e�b�r�g�_�� �\�u�^�_�e�_�g�g�Z�y �^�_�l�Z�e�b�a�Z�p�b�y���� �m�l�j�Z�l�Z�� �h�k�g�h�\�g�h�c �p�_�e�b�� �i�j�b��

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

�i�j�h�p�_�k�k�u�� �b�� �b�o�� �k�h�k�l�Z�\�g�u�_�� �q�Z�k�l�b �q�Z�k�l�h �k�\�h�^�b�l�k�y�� �d�� �j�Z�a�[�b�_�g�b�x �i�h��

�n�m�g�d�p�b�h�g�Z�e�v�g�u�f�� �i�h�^�j�Z�a�^�_�e�_�g�b�y�f �d�h�f�i�Z�g�b�b. �L�Z�d�b�f�� �h�[�j�Z�a�h�f�� �h�[�u�q�g�h 

�i�h�y�\�e�y�x�l�k�y �l�Z�d�b�_���q�Z�k�l�b, �d�Z�d���g�Z�i�j�b�f�_�j���[�b�a�g�_�k-�i�j�h�p�_�k�k�u���n�b�g�Z�g�k�h�\�h�]�h���h�l�^�_�e�Z. 

�>�Z�g�g�u�c �i�h�^�o�h�^�� �Z�[�k�h�e�x�l�g�h �i�h�^�f�_�g�y�_�l�� �g�Z�q�Z�e�v�g�m�x �d�h�g�p�_�i�p�b�x�� �[�b�a�g�_�k-

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

�m�i�j�Z�\�e�_�g�b�y; 

�[���� �\�j�_�f�_�g�g�h�c�� �j�Z�a�j�u�\ �i�j�b�� �i�j�h�_�d�l�b�j�h�\�Z�g�b�b���� �<�h�� �\�j�_�f�y �Z�g�Z�e�b�a�Z �k�o�_�f�u��

�[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\ �\�k�_�]�^�Z �g�m�`�g�h�� �\�k�_�� �o�h�j�h�r�h �k�i�e�Z�g�b�j�h�\�Z�l�v, �\�a�\�_�k�b�l�v �b����

�g�Z�d�h�g�_�p�� �i�h�k�i�h�k�h�[�k�l�\�h�\�Z�l�v �\�g�_�^�j�_�g�b�x �g�h�\�h�]�h �[�b�a�g�_�k-�i�j�h�p�_�k�k�Z. �Q�_�j�_�a�f�_�j�g�h 

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

�l�Z�d�h�f���k�e�m�q�Z�_ �j�_�a�m�e�v�l�Z�l�u���[�m�^�m�l���m�k�l�Z�j�_�\�r�b�f�b; 

�\) �i�j�h�[�e�_�f�u�� �j�_�Z�e�b�a�Z�p�b�b�� �i�j�h�_�d�l�Z�� �G�_�i�h�k�j�_�^�k�l�\�_�g�g�h�� �i�h�k�e�_�� �i�h�e�m�q�_�g�b�y��

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

�h�k�l�Z�_�l�k�y�� �h�^�b�g�� �g�Z�� �h�^�b�g�� �k �l�Z�d�h�c �i�j�h�[�e�_�f�h�c, �d�Z�d�� �i�j�b�\�b�^�_�g�b�_ �w�l�b�o 

�j�_�d�h�f�_�g�^�Z�p�b�c���\���`�b�a�g�v [23]. 
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�����G�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�Z�y���q�Z�k�l�v 

 

2.1 �:�g�Z�e�b�a���l�_�d�m�s�_�]�h���k�h�k�l�h�y�g�b�y���i�j�_�^�f�_�l�g�h�c���h�[�e�Z�k�l�b 

 

�L�h�j�]�h�\�Z�y�� �h�l�j�Z�k�e�v�� �g�Z�� �i�j�h�l�y�`�_�g�b�b�� �i�h�k�e�_�^�g�b�o�� �e�_�l�� �y�\�e�y�_�l�k�y �h�^�g�h�c��

�b�a �g�Z�b�[�h�e�_�_�� �[�u�k�l�j�h�� �j�Z�a�\�b�\�Z�x�s�b�o�k�y�� �h�l�j�Z�k�e�_�c�� �w�d�h�g�h�f�b�d�b�� �J�h�k�k�b�b�� �d�h�l�h�j�Z�y��

�h�i�_�j�_�`�Z�_�l �i�h���l�_�f�i�Z�f���j�h�k�l�Z���f�g�h�]�b�_ �^�j�m�]�b�_ �h�l�j�Z�k�e�b�� 

�<�� �k�_�d�l�h�j�_�� �l�h�j�]�h�\�e�b�� �j�Z�[�h�l�Z�_�l�� �h�d�h�e�h�� �������� �f�Z�e�u�o�� �i�j�_�^�i�j�b�y�l�b�c��

�J�h�k�k�b�c�k�d�h�c�� �N�_�^�_�j�Z�p�b�b���� �g�Z�� �d�h�l�h�j�u�o�� �l�j�m�^�y�l�k�y�� �k�\�u�r�_�� ���� �f�e�g���� �q�_�e�h�\�_�d���� �G�Z��

�l�h�j�]�h�\�e�x�� �i�j�b�o�h�^�b�l�k�y�� �[�h�e�_�_�� �������� �h�[�h�j�h�l�Z�� �f�Z�e�u�o�� �i�j�_�^�i�j�b�y�l�b�c�� �J�h�k�k�b�c�k�d�h�c��

�N�_�^�_�j�Z�p�b�b�� 

�B�f�_�g�g�h�� �f�Z�e�u�_�� �b�� �k�j�_�^�g�b�_�� �l�h�j�]�h�\�u�_�� �i�j�_�^�i�j�b�y�l�b�y�� �q�Z�k�l�h��

�i�_�j�\�u�f�b �g�Z�q�b�g�Z�x�l�� �i�j�h�^�Z�`�b�� �g�h�\�u�o�� �l�h�\�Z�j�h�\���� �i�j�h�b�a�\�h�^�b�l�_�e�b�� �d�h�l�h�j�u�o�� �_�s�_�� �g�_��

�^�h�k�l�b�]�e�b�� �g�_�h�[�o�h�^�b�f�h�]�h�� �f�Z�k�r�l�Z�[�Z�� �^�e�y�� �k�h�a�^�Z�g�b�y�� �r�b�j�h�d�h�c�� �^�b�k�l�j�b�[�m�p�b�b�� �b��

�\�u�o�h�^�Z���\�� �j�h�a�g�b�q�g�u�_�� �k�_�l�b���� �L�Z�d�b�f���h�[�j�Z�a�h�f���� �g�Z�e�b�q�b�_�� �^�h�k�l�Z�l�h�q�g�h�]�h�� �d�h�e�b�q�_�k�l�\�Z��

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

�b�g�g�h�\�Z�p�b�h�g�g�m�x���Z�d�l�b�\�g�h�k�l�v���\���k�l�j�Z�g�_�� 

�I�j�b�� �w�l�h�f�� �k�e�_�^�m�_�l�� �h�k�h�[�h�� �h�l�f�_�l�b�l�v�� �\�d�e�Z�^�� �l�h�j�]�h�\�e�b�� �b�� �\�� �h�[�s�_�_�� �j�Z�a�\�b�l�b�_��

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

���i�_�j�\�u�f�� �r�Z�]�h�f���� �^�e�y�� �f�g�h�]�b�o�� �i�j�_�^�i�j�b�g�b�f�Z�l�_�e�_�c�� �i�_�j�_�^�� �i�_�j�_�o�h�^�h�f�� �\�� �^�j�m�]�b�_��

�k�n�_�j�u���w�d�h�g�h�f�b�q�_�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�b�� 

�H�l�j�Z�k�e�v�� �l�h�j�]�h�\�e�b�� �b�]�j�Z�_�l�� �\�Z�`�g�m�x�� �k�h�p�b�Z�e�v�g�m�x�� �b �w�d�h�g�h�f�b�q�_�k�d�m�x�� �j�h�e�v��

�g�_���l�h�e�v�d�h���g�Z���m�j�h�\�g�_���k�l�j�Z�g�u���\���p�_�e�h�f�����g�h���b���g�Z���m�j�h�\�g�_���d�Z�`�^�h�]�h���j�_�]�b�h�g�Z�� 

�M�j�h�\�_�g�v�� �j�Z�a�\�b�l�b�y�� �l�h�j�]�h�\�e�b�� �h�q�_�g�v�� �g�_�h�^�g�h�j�h�^�_�g�� �i�h��

�j�_�]�b�h�g�Z�f �J�h�k�k�b�c�k�d�h�c�� �N�_�^�_�j�Z�p�b�b���� �W�l�h�� �\�u�j�Z�`�Z�_�l�k�y�� �d�Z�d�� �\�� �m�j�h�\�g�_�� �p�_�g���� �\��

�h�[�_�k�i�_�q�_�g�g�h�k�l�b�� �g�Z�k�_�e�_�g�b�y�� �l�h�j�]�h�\�u�f�b�� �i�e�h�s�Z�^�y�f�b�� �k�h�\�j�_�f�_�g�g�u�o�� �n�h�j�f�Z�l�h�\����

�l�h�\�Z�j�g�u�f�� �Z�k�k�h�j�l�b�f�_�g�l�h�f���� �l���_���� �i�h�d�Z�a�Z�l�_�e�y�o���� �d�h�l�h�j�u�_�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h��

�h�l�g�h�k�y�l�k�y�� �d�� �h�l�j�Z�k�e�b�� �l�h�j�]�h�\�e�b���� �l�Z�d�� �b�� �\�� �m�j�h�\�g�_�� �j�Z�a�\�b�l�b�y�� �l�j�Z�g�k�i�h�j�l�g�h-

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

�_�k�l�v���i�Z�j�Z�f�_�l�j�h�\�����h�d�Z�a�u�\�Z�x�s�b�o���\�e�b�y�g�b�_���g�Z���j�Z�a�\�b�l�b�_���l�h�j�]�h�\�e�b���\���j�_�]�b�h�g�_�����I�j�b��
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�w�l�h�f���^�e�y���f�g�h�]�b�o���j�_�]�b�h�g�h�\���l�h�j�]�h�\�e�y���y�\�e�y�_�l�k�y���h�k�g�h�\�h�c���w�d�h�g�h�f�b�d�b�����L�Z�d�����^�e�y��������

�j�_�]�b�h�g�h�\�� �J�h�k�k�b�c�k�d�h�c�� �N�_�^�_�j�Z�p�b�b�� �l�h�j�]�h�\�e�y�� �n�h�j�f�b�j�m�_�l�� �[�h�e�_�_�� �������� �<�J�I���� �Z �^�e�y��

13 �± �\�� �a�Z�g�y�l�h�k�l�b���� �G�Z�i�j�b�f�_�j���� �^�e�y�� �F�h�k�d�h�\�k�d�h�c�� �h�[�e�Z�k�l�b�� �^�h�e�y�� �l�h�j�]�h�\�e�b�� �\�� �<�J�I��

�k�h�k�l�Z�\�e�y�_�l�� ���������� �Z�� �\�� �a�Z�g�y�l�h�k�l�b�� ���������� �G�Z�j�y�^�m���k�� �j�_�]�b�h�g�Z�f�b�� �k���\�u�k�h�d�b�f�� �\�d�e�Z�^�h�f��

�l�h�j�]�h�\�e�b�� �\�� �w�d�h�g�h�f�b�d�m�� �_�k�l�v�� �j�_�]�b�h�g�u���� �\�� �d�h�l�h�j�u�o�� �l�h�j�]�h�\�e�y�� �h�k�m�s�_�k�l�\�e�y�_�l��

�f�_�g�v�r�b�c�� �\�d�e�Z�^���� �g�h�� �i�j�b�� �w�l�h�f�� �h�k�l�Z�_�l�k�y �h�^�g�h�c�� �b�a�� �g�Z�b�[�h�e�_�_�� �\�Z�`�g�u�o�� �h�l�j�Z�k�e�_�c��

�w�d�h�g�h�f�b�d�b���� �G�Z�i�j�b�f�_�j���� �\�� �Q�m�d�h�l�k�d�h�f�� �Z�\�l�h�g�h�f�g�h�f�� �h�d�j�m�]�_�� �\�d�e�Z�^ �l�h�j�]�h�\�e�b�� �\��

�<�J�I�� �\�k�_�]�h�� ������������ �G�h�� �^�e�y�� �w�l�h�]�h�� �j�_�]�b�h�g�Z�� �\�u�k�h�d�m�x�� �j�h�e�v�� �b�]�j�Z�_�l��

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

�^�h�k�l�Z�\�e�y�_�l�k�y���b�a���^�j�m�]�b�o���j�_�]�b�h�g�h�\ [27]. 

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

�y�\�e�y�x�s�b�o�k�y�� �j�_�]�b�h�g�Z�e�v�g�u�f�b�� �p�_�g�l�j�Z�f�b���� �W�l�h�� �h�[�t�y�k�g�y�_�l�k�y�� �\�u�k�h�d�h�c��

�i�j�b�\�e�_�d�Z�l�_�e�v�g�h�k�l�v�x�� �h�l�j�Z�k�e�b�� �\�\�b�^�m�� �\�u�k�h�d�h�]�h�� �k�i�j�h�k�Z�� �b�� �d�h�g�p�_�g�l�j�Z�p�b�b��

�l�h�\�Z�j�h�i�h�l�h�d�h�\���\���j�_�]�b�h�g�Z�e�v�g�u�o���p�_�g�l�j�Z�o�� 

�>�e�y�� �f�g�h�]�b�o�� �j�_�]�b�h�g�h�\�� �l�h�j�]�h�\�e�y�� �h�d�Z�a�u�\�Z�_�l�� �k�m�s�_�k�l�\�_�g�g�u�c�� �\�d�e�Z�^ �\��

�f�m�g�b�p�b�i�Z�e�v�g�u�_���b���j�_�]�b�h�g�Z�e�v�g�u�_���[�x�^�`�_�l�u�� 

�I�h�k�d�h�e�v�d�m�� �g�Z�� �i�_�j�\�h�f�� �w�l�Z�i�_�� �j�Z�a�\�b�l�b�y�� �h�l�j�Z�k�e�b�� �l�h�j�]�h�\�e�b�� �\�� �J�h�k�k�b�c�k�d�h�c��

�N�_�^�_�j�Z�p�b�b�� �i�h�e�g�h�f�h�q�b�y�� �i�h�� �j�Z�[�h�l�_�� �k�� �h�l�j�Z�k�e�v�x�� �\�� �[�h�e�v�r�_�c�� �k�l�_�i�_�g�b�� �[�u�e�b��

�^�_�e�_�]�b�j�h�\�Z�g�u���j�_�]�b�h�g�Z�f�����h�l�e�b�q�b�y���\���m�j�h�\�g�_���j�Z�a�\�b�l�b�y���l�h�j�]�h�\�e�b���\���j�_�]�b�h�g�Z�o���g�_���\��

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

�\�e�Z�k�l�_�c�� 

�<�� �g�_�d�h�l�h�j�u�o�� �j�_�]�b�h�g�Z�o�� �i�h�e�b�l�b�d�Z�� �[�u�e�Z�� �^�h�k�l�Z�l�h�q�g�h�� �k�\�h�[�h�^�g�h�c���� �b�� �j�u�g�h�d��

�[�u�e�� �h�l�d�j�u�l�� �d�Z�d�� �^�e�y�� �n�_�^�_�j�Z�e�v�g�u�o���� �l�Z�d�� �b�� �f�_�`�^�m�g�Z�j�h�^�g�u�o�� �b�]�j�h�d�h�\���� �G�h�� �\��

�g�_�d�h�l�h�j�u�o�� �j�_�]�b�h�g�Z�o�� �\�h�a�g�b�d�e�b�� �\�u�k�h�d�b�_ �Z�^�f�b�g�b�k�l�j�Z�l�b�\�g�u�_�� �[�Z�j�v�_�j�u����

�i�j�_�i�y�l�k�l�\�m�x�s�b�_�� �\�u�o�h�^�m�� �g�Z�� �j�u�g�h�d�� �g�h�\�u�o�� �l�h�j�]�h�\�u�o�� �h�j�]�Z�g�b�a�Z�p�b�c���� �<�� �j�y�^�_��

�k�e�m�q�Z�_�\���w�l�h���f�h�`�_�l���[�u�l�v���h�i�j�Z�\�^�Z�g�h�����g�h���\���[�h�e�v�r�b�g�k�l�\�_���k�e�m�q�Z�_�\���w�l�h���i�j�b�\�_�e�h���d��

�k�g�b�`�_�g�b�x���w�n�n�_�d�l�b�\�g�h�k�l�b���\���h�l�j�Z�k�e�b���b���h�l�k�l�Z�\�Z�g�b�x���\���j�Z�a�\�b�l�b�b�� 

�K�m�s�_�k�l�\�_�g�g�h�_�� �\�e�b�y�g�b�_�� �g�Z�� �j�Z�a�\�b�l�b�_�� �l�h�j�]�h�\�e�b�� �h�d�Z�a�u�\�Z�_�l�� �l�Z�d�`�_ �m�j�h�\�_�g�v��

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

�^�h�j�h�`�g�h�]�h���i�h�e�h�l�g�Z [8]. 

�<�Z�`�g�m�x�� �j�h�e�v�� �b�]�j�Z�_�l�� �f�_�`�j�_�]�b�h�g�Z�e�v�g�Z�y�� �l�h�j�]�h�\�e�y���� �i�h�k�d�h�e�v�d�m�� �m�j�h�\�_�g�v��

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

�i�h�l�j�_�[�e�_�g�b�y�� �i�j�b�f�_�j�g�h�� �h�^�b�g�Z�d�h�\�u�c���� �I�j�b�q�_�f�� �k�b�l�m�Z�p�b�y�� �j�Z�a�e�b�q�g�Z�� �^�e�y��

�i�j�h�^�h�\�h�e�v�k�l�\�_�g�g�u�o�� �b�� �g�_�i�j�h�^�h�\�h�e�v�k�l�\�_�g�g�u�o�� �l�h�\�Z�j�h�\���� �?�k�e�b �i�j�h�b�a�\�h�^�k�l�\�h��

�h�k�g�h�\�g�u�o�� �i�j�h�^�m�d�l�h�\�� �i�b�l�Z�g�b�y�� �\�� �l�h�c�� �b�e�b�� �b�g�h�c�� �k�l�_�i�_�g�b�� �i�j�b�k�m�l�k�l�\�m�_�l�� �\�h�� �\�k�_�o��

�j�_�]�b�h�g�Z�o���� �l�h�� �i�j�h�b�a�\�h�^�k�l�\�h�� �l�h�\�Z�j�h�\�� �^�e�b�l�_�e�v�g�h�]�h�� �i�h�e�v�a�h�\�Z�g�b�y�� �b��

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

�h�l�^�_�e�v�g�u�o���j�_�]�b�h�g�Z�o�� 

�<�� �k�_�]�f�_�g�l�_�� �h�k�g�h�\�g�u�o�� �i�j�h�^�m�d�l�h�\�� �i�b�l�Z�g�b�y�� �f�g�h�]�b�_�� �j�_�]�b�h�g�u�� �g�_��

�\ �k�h�k�l�h�y�g�b�b�� �h�[�_�k�i�_�q�b�l�v�� �k�\�h�_�� �g�Z�k�_�e�_�g�b�_�� �a�Z�� �k�q�_�l�� �k�h�[�k�l�\�_�g�g�u�o�� �f�h�s�g�h�k�l�_�c����

�H�k�h�[�_�g�g�h�� �Z�d�l�m�Z�e�v�g�h�� �w�l�h�� �^�e�y�� �k�_�\�_�j�g�u�o�� �j�_�]�b�h�g�h�\���� �]�^�_�� �h�k�h�[�_�g�g�h�k�l�b��

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

�k�_�e�v�k�d�h�o�h�a�y�c�k�l�\�_�g�g�u�_���d�m�e�v�l�m�j�u�� 

�G�Z�i�j�b�f�_�j�����\���Q�m�d�h�l�k�d�h�f���Z�\�l�h�g�h�f�g�h���h�d�j�m�]�_���b���j�_�k�i�m�[�e�b�d�_���K�Z�o�Z�����Y�d�m�l�b�y����

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

�x�`�g�u�_�� �b�� �g�_�d�h�l�h�j�u�_�� �p�_�g�l�j�Z�e�v�g�u�_�� �j�_�]�b�h�g�u�� �f�h�]�m�l�� �h�[�_�k�i�_�q�b�\�Z�l�v�� �w�l�b�f�b��

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

�j�_�]�b�h�g�h�\ [12]. 

�I�j�h�b�a�\�h�^�k�l�\�h�� �g�_�i�j�h�^�h�\�h�e�v�k�l�\�_�g�g�u�o�� �l�h�\�Z�j�h�\�� �k�d�h�g�p�_�g�l�j�b�j�h�\�Z�g�h�� �\��

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

�g�_�i�j�h�^�h�\�h�e�v�k�l�\�_�g�g�u�_���l�h�\�Z�j�u�����d�Z�d���i�j�Z�\�b�e�h�����l�j�_�[�m�x�l���[�h�e�v�r�_�c���k�i�_�p�b�Z�e�b�a�Z�p�b�b��

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

�m�k�e�h�\�b�y�f�� �^�h�k�l�Z�\�d�b���� �L�Z�d�� �\�� �K�Z�f�Z�j�k�d�h�c�� �h�[�e�Z�k�l�b�� �j�Z�k�i�h�e�h�`�_�g�u�� �d�j�m�i�g�_�c�r�b�_��

�a�Z�\�h�^�u�� �i�h�� �i�j�h�b�a�\�h�^�k�l�\�m�� �l�j�Z�g�k�i�h�j�l�g�u�o�� �k�j�_�^�k�l�\�� �b�� �h�[�h�j�m�^�h�\�Z�g�b�y���� �\��

�K�\�_�j�^�e�h�\�k�d�h�c���h�[�e�Z�k�l�b���i�j�h�b�a�\�h�^�b�l�k�y���k�l�Z�e�_�e�b�l�_�c�g�Z�y���i�j�h�^�m�d�p�b�y�����\���J�_�k�i�m�[�e�b�d�_��

�L�Z�l�Z�j�k�l�Z�g �j�Z�k�i�h�e�Z�]�Z�_�l�k�y�� �j�y�^�� �g�_�n�l�_�o�b�f�b�q�_�k�d�b�o�� �d�e�Z�k�l�_�j�h�\���� �\��

�D�Z�e�b�g�b�g�]�j�Z�^�k�d�h�c���h�[�e�Z�k�l�b��- �i�j�h�b�a�\�h�^�k�l�\�h���l�_�e�_�\�b�a�h�j�h�\���b���l���^�� 
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�I�j�b�� �w�l�h�f�� �i�h�l�j�_�[�e�_�g�b�_�� �l�h�\�Z�j�h�\�� �w�l�b�o�� �i�j�h�b�a�\�h�^�k�l�\�� �h�k�m�s�_�k�l�\�e�y�_�l�k�y�� �g�Z��

�\�k�_�c���l�_�j�j�b�l�h�j�b�b���J�h�k�k�b�c�k�d�h�c���N�_�^�_�j�Z�p�b�b�� 

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

�l�h�j�]�h�\�e�b�� �k�� ���������� �]�h�^�Z�� �j�h�k�e�Z�� �i�j�b�f�_�j�g�h�� �g�Z�� ���������� �\�� �]�h�^���� �I�j�b�� �k�j�Z�\�g�_�g�b�b�� �w�l�h�]�h��

�i�h�d�Z�a�Z�l�_�e�y�� �\�� �J�h�k�k�b�c�k�d�h�c�� �N�_�^�_�j�Z�p�b�b�� �k�� �Z�g�Z�e�h�]�b�q�g�u�f�� �i�h�d�Z�a�Z�l�_�e�_�f�� �\�� �^�j�m�]�b�o��

�k�l�j�Z�g�Z�o���\�u�y�\�e�y�_�l�k�y���_�s�_���g�_�j�_�Z�e�b�a�h�\�Z�g�g�u�c �i�h�l�_�g�p�b�Z�e���_�]�h���m�\�_�e�b�q�_�g�b�y���^�h�������j�Z�a�� 

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

�w�n�n�_�d�l�b�\�g�h�k�l�b�� �j�h�k�k�b�c�k�d�h�c�� �l�h�j�]�h�\�e�b���� �W�l�Z�� �k�b�l�m�Z�p�b�y�� �h�[�m�k�e�h�\�e�_�g�Z���� �\�� �i�_�j�\�m�x��

�h�q�_�j�_�^�v���� �g�_�^�h�k�l�Z�l�h�q�g�h�c�� �k�l�_�i�_�g�v�x�� �d�h�g�k�h�e�b�^�Z�p�b�b�� �h�l�j�Z�k�e�b���� �g�_�^�h�k�l�Z�l�h�q�g�u�f��

�i�j�h�g�b�d�g�h�\�_�g�b�_�f�� �k�h�\�j�_�f�_�g�g�u�o �n�h�j�f�Z�l�h�\���� �g�_�^�h�k�l�Z�l�h�q�g�u�f�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f��

�k�h�\�j�_�f�_�g�g�u�o���l�_�o�g�h�e�h�]�b�c�� 

�>�e�y�� �j�h�k�k�b�c�k�d�h�]�h�� �j�u�g�d�Z�� �j�h�a�g�b�q�g�h�c�� �l�h�j�]�h�\�e�b�� �o�Z�j�Z�d�l�_�j�g�Z�� �g�b�a�d�Z�y �^�h�e�y��

�i�j�h�^�Z�`���� �i�j�b�o�h�^�y�s�Z�y�k�y�� �g�Z�� �k�h�\�j�_�f�_�g�g�u�_ �d�Z�g�Z�e�u�� �l�h�j�]�h�\�e�b���� �G�_�^�h�k�l�Z�l�h�q�g�u�c��

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

�\�u�k�h�d�h�f�m�� �d�Z�q�_�k�l�\�m�� �h�[�k�e�m�`�b�\�Z�g�b�y�� �g�Z�k�_�e�_�g�b�y���� �[�h�e�_�_�� �m�a�d�h�f�m�� �Z�k�k�h�j�l�b�f�_�g�l�m����

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

�k�h�[�b�j�Z�_�f�h�k�l�b���g�Z�e�h�]�h�\�� 

�>�b�g�Z�f�b�d�Z�� �j�h�k�l�Z�� �i�j�h�^�Z�`�� �q�_�j�_�a�� �k�h�\�j�_�f�_�g�g�u�_�� �n�h�j�f�Z�l�u�� �l�h�j�]�h�\�e�b�� �± �w�l�h��

�]�b�i�_�j�f�Z�j�d�_�l�u���� �k�m�i�_�j�f�Z�j�d�_�l�u�� �b�� �^�b�k�d�Z�m�g�l�_�j�u�� �± �^�h�k�l�Z�l�h�q�g�h�� �\�u�k�h�d�Z�� �b��

�k�h�k�l�Z�\�e�y�_�l���������������\���]�h�^�� 

�?�k�e�b�� �j�Z�k�k�f�Z�l�j�b�\�Z�l�v�� �^�b�k�l�Z�g�p�b�h�g�g�m�x�� �l�h�j�]�h�\�e�x���� �l�h�� �j�h�k�l��

�h�[�h�j�h�l�Z �l�h�j�]�h�\�e�b�� �q�_�j�_�a�� �B�g�l�_�j�g�_�l�� �k�h�k�l�Z�\�e�y�_�l�� �h�d�h�e�h�� �������� �\�� �]�h�^���� �q�_�j�_�a��

�\�_�g�^�b�g�]�h�\�u�_�� �Z�\�l�h�f�Z�l�u�� �± �������� �\�� �k�h�i�h�k�l�Z�\�b�f�u�o�� �p�_�g�Z�o���� �H�[�h�j�h�l�� �q�_�j�_�a�� �^�j�m�]�b�_��

�m�^�Z�e�_�g�g�u�_���d�Z�g�Z�e�u���j�Z�k�l�_�l���g�Z�����������\���]�h�^�� 

�G�_�k�f�h�l�j�y�� �g�Z�� �j�h�k�l���� �^�h�e�y�� �i�j�h�^�Z�`���� �i�j�h�o�h�^�y�s�Z�y�� �q�_�j�_�a�� �k�h�\�j�_�f�_�g�g�u�_��

�n�h�j�f�Z�l�u�� �l�h�j�]�h�\�e�b���� �\�� �j�h�a�g�b�q�g�h�f�� �h�[�h�j�h�l�_�� �J�h�k�k�b�c�k�d�h�c�� �N�_�^�_�j�Z�p�b�b�� �f�Z�e�Z�� �i�h��

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

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

���������� �>�e�y�� �k�j�Z�\�g�_�g�b�y�� �\�� �>�Z�g�b�b�� �w�l�h�l�� �i�h�d�Z�a�Z�l�_�e�v�� �k�h�k�l�Z�\�e�y�e�� ���������� �\�h�� �N�j�Z�g�p�b�b�� �± 
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�����������I�j�h�g�b�d�g�h�\�_�g�b�_���k�h�\�j�_�f�_�g�g�u�o���n�h�j�f�Z�l�h�\���\���g�_�i�j�h�^�h�\�h�e�v�k�l�\�_�g�g�h�c �j�h�a�g�b�p�_��

�\���J�h�k�k�b�c�k�d�h�c���N�_�^�_�j�Z�p�b�b���l�Z�d�`�_���a�g�Z�q�b�l�_�e�v�g�h���h�l�k�l�Z�_�l���h�l���j�Z�a�\�b�l�u�o���k�l�j�Z�g�� 

�D�j�h�f�_�� �w�l�h�]�h�� �J�h�k�k�b�y�� �l�Z�d�`�_�� �h�l�e�b�q�Z�_�l�k�y�� �g�_�^�h�k�l�Z�l�h�q�g�u�f�� �j�Z�a�\�b�l�b�_�f��

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

�\�� �J�h�k�k�b�b�� �[�u�e�Z�� �\�� �������� �j�Z�a�� �g�b�`�_���� �q�_�f�� �\�� �K�R�:���� �]�^�_�� �h�g�Z�� �h�k�l�Z�\�b�e�Z�� ���������� �h�[�h�j�h�l�Z��

�j�h�a�g�b�q�g�h�c�� �l�h�j�]�h�\�e�b���� �E�b�^�_�j�h�f�� �\�� �^�h�e�_ �i�j�h�^�Z�`�� �q�_�j�_�a�� �\�_�g�^�b�g�]�h�\�u�_�� �Z�\�l�h�f�Z�l�u��

�y�\�e�y�_�l�k�y�� �Y�i�h�g�b�y���� �]�^�_�� �w�l�h�l�� �i�h�d�Z�a�Z�l�_�e�v�� �j�Z�\�_�g�� ������������ �g�Z�i�j�b�f�_�j���� �\�� �K�R�:�� �w�l�h�l��

�i�h�d�Z�a�Z�l�_�e�v���j�Z�\�_�g���\�k�_�]�h���������������Z���\���J�h�k�k�b�b���������������h�[�h�j�h�l�Z���j�h�a�g�b�q�g�h�c���l�h�j�]�h�\�e�b���\��

���������� �]���� �I�j�h�^�Z�`�b�� �q�_�j�_�a�� �d�Z�l�Z�e�h�]�b���� �l�_�e�_�f�Z�]�Z�a�b�g�u���� �i�j�h�^�Z�`�b�� �g�Z�� �^�h�f�m��

�k�h�k�l�Z�\�e�y�x�l�� �d�Z�d�� �i�j�Z�\�b�e�h���� �e�b�r�v�� �g�_�[�h�e�v�r�b�_�� �i�j�h�p�_�g�l�u�� �h�l�� �h�[�h�j�h�l�Z�� �j�h�a�g�b�q�g�h�c��

�l�h�j�]�h�\�e�b���� �<�� �=�_�j�f�Z�g�b�b���� �g�Z�i�j�b�f�_�j���� �g�Z�� �w�l�b�� �d�Z�g�Z�e�u�� �i�j�b�o�h�^�b�l�k�y�� ���������� �i�j�h�^�Z�`���� �\��

�K�R�:���������������\���J�h�k�k�b�b���± 1,3% [19]. 

�K�e�Z�[�h�_���j�Z�a�\�b�l�b�_���^�b�k�l�Z�g�p�b�h�g�g�h�c���l�h�j�]�h�\�e�b�����k���h�^�g�h�c���k�l�h�j�h�g�u�����h�l�f�_�q�Z�_�l�k�y��

�m�q�Z�k�l�g�b�d�Z�f�b�� �h�l�j�Z�k�e�b�� �d�Z�d�� �i�h�e�h�`�b�l�_�e�v�g�u�c�� �n�Z�d�l�h�j���� �l�Z�d�� �d�Z�d�� �i�h�^�h�[�g�u�_�� �d�Z�g�Z�e�u��

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

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

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

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

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

�^�h�k�l�m�i�g�h�k�l�b �l�h�\�Z�j�h�\�� �^�e�y�� �g�Z�k�_�e�_�g�b�y�� �J�h�k�k�b�c�k�d�h�c�� �N�_�^�_�j�Z�p�b�b���� �D�j�h�f�_�� �l�h�]�h���� �^�e�y��

�^�b�k�l�Z�g�p�b�h�g�g�h�c�� �l�h�j�]�h�\�e�b�� �g�_�l�� �g�_�h�[�o�h�^�b�f�h�k�l�b�� �i�h�^�^�_�j�`�b�\�Z�l�v�� �^�h�j�h�]�h�k�l�h�y�s�m�x��

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

�\�u�k�h�d�b�c���Z�j�_�g�^�g�u�_���k�l�Z�\�d�b [17]. 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �b�a�� �Z�g�Z�e�b�a�Z�� �l�_�d�m�s�_�]�h�� �k�h�k�l�h�y�g�b�y�� �k�_�d�l�h�j�Z�� �l�h�j�]�h�\�e�b�� �\��

�J�h�k�k�b�c�k�d�h�c�� �N�_�^�_�j�Z�p�b�b�� �f�h�`�g�h �a�Z�d�e�x�q�b�l�v���� �q�l�h�� �k�m�s�_�k�l�\�m�x�l�� �a�g�Z�q�b�l�_�e�v�g�u�_��

�\�h�a�f�h�`�g�h�k�l�b�� �^�e�y�� �^�Z�e�v�g�_�c�r�_�]�h�� �j�h�k�l�Z�� �b�� �j�Z�a�\�b�l�b�y �l�h�j�]�h�\�h�c�� �h�l�j�Z�k�e�b���� �W�l�b��

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

�l�h�j�]�h�\�u�o���i�e�h�s�Z�^�_�c�����m�\�_�e�b�q�_�g�b�_�f���^�h�e�b���k�h�\�j�_�f�_�g�g�u�o���n�h�j�f�Z�l�h�\�����m�\�_�e�b�q�_�g�b�_�f��

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

�^�b�k�l�Z�g�p�b�h�g�g�h�c���l�h�j�]�h�\�e�b�� 

 

2.2 �I�j�b�f�_�g�_�g�b�_�� �b�g�n�h�j�f�Z�p�b�h�g�g�u�o�� �l�_�o�g�h�e�h�]�b�c�� �i�j�b�� �j�Z�a�j�Z�[�h�l�d�_��

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

 

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

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

�i�j�_�^�m�k�f�Z�l�j�b�\�Z�_�l�� �m�g�b�n�b�d�Z�p�b�x�� �i�j�h�p�_�^�m�j�� �^�h�d�m�f�_�g�l�b�j�h�\�Z�g�b�y���� �\�g�_�^�j�_�g�b�_��

�k�h�\�j�_�f�_�g�g�u�o�� �f�_�l�h�^�h�\�� �j�Z�[�h�l�u�� �k�� �^�h�d�m�f�_�g�l�Z�f�b���� �o�j�Z�g�b�f�u�f�b�� �\�� �w�e�_�d�l�j�h�g�g�h�f��

�Z�j�o�b�\�_���� �k�h�a�^�Z�g�b�_�� �_�^�b�g�h�c�� �Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�h�c�� �k�j�_�^�u�� �m�i�j�Z�\�e�_�g�b�y��

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

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

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

�w�e�_�d�l�j�h�g�g�u�o���^�h�d�m�f�_�g�l�h�\�� 

�K�b�k�l�_�f�Z�� �f�_�g�_�^�`�f�_�g�l�Z�� �d�Z�q�_�k�l�\�Z���� �j�Z�a�j�Z�[�h�l�Z�g�g�Z�y�� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k�h��

�k�l�Z�g�^�Z�j�l�h�f��ISO �k�_�j�b�b�� ������������ �h�k�g�h�\�Z�g�Z�� �g�Z�� �k�l�j�m�d�l�m�j�b�j�h�\�Z�g�g�h�f�� �g�Z�[�h�j�_��

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

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

�K�F�D�� �g�_�h�[�o�h�^�b�f�h�� �m�i�j�Z�\�e�y�l�v�� �b�g�n�h�j�f�Z�p�b�_�c���� �W�l�h�� �h�^�g�h�� �b�a�� �h�k�g�h�\�g�u�o��

�l�j�_�[�h�\�Z�g�b�c���k�l�Z�g�^�Z�j�l�Z���=�H�K�L���J���B�K�H����������-�������������B���\���w�l�h�f���h�k�g�h�\�g�Z�y���i�j�h�[�e�_�f�Z����

�k�� �h�^�g�h�c�� �k�l�h�j�h�g�u���� �g�_�h�[�o�h�^�b�f�h�� �b�f�_�l�v�� �d�h�f�i�e�_�d�k�g�u�_�� �j�_�]�e�Z�f�_�g�l�u�� �j�Z�[�h�l�u 

�k�l�j�m�d�l�m�j�g�u�o�� �i�h�^�j�Z�a�^�_�e�_�g�b�c���� �b�k�i�h�e�g�b�l�_�e�_�c���� �^�h�d�m�f�_�g�l�b�j�h�\�Z�g�g�h�_�� �h�i�b�k�Z�g�b�_��

�i�j�h�p�_�k�k�h�\�� �b�� �i�j�h�p�_�^�m�j�� �d�h�f�i�Z�g�b�b�� ���w�l�h�� �f�h�`�_�l�� �[�u�l�v�� �^�h�� �g�_�k�d�h�e�v�d�b�o�� �k�h�l�_�g��

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

�i�j�h�\�h�^�b�l�v�� �m�e�m�q�r�_�g�b�y���� �l�h�� �_�k�l�v�� �j�_�]�e�Z�f�_�g�l�u�� �^�h�e�`�g�u�� �i�h�k�l�h�y�g�g�h��

�Z�d�l�m�Z�e�b�a�b�j�h�\�Z�l�v�k�y [1].  

�Q�_�f�� �d�j�m�i�g�_�_�� �h�j�]�Z�g�b�a�Z�p�b�y���� �l�_�f�� �[�h�e�v�r�b�c�� �h�[�t�_�f�� �b�g�n�h�j�f�Z�p�b�b��

�g�_�h�[�o�h�^�b�f�h�� �h�[�j�Z�[�Z�l�u�\�Z�l�v���� �h�l�k�e�_�`�b�\�Z�l�v�� �b�a�f�_�g�_�g�b�y�� �b�� �\�g�h�k�b�l�v�� �b�o�� �\��
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�k�h�h�l�\�_�l�k�l�\�m�x�s�b�_�� �^�h�d�m�f�_�g�l�u���� �L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �i�j�b�� �^�h�d�m�f�_�g�l�b�j�h�\�Z�g�b�b��

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

1. �k�h�a�^�Z�l�v���^�h�d�m�f�_�g�l�Z�p�b�x�����k�h�h�l�\�_�l�k�l�\�m�x�s�m�x���l�j�_�[�h�\�Z�g�b�y�f���k�l�Z�g�^�Z�j�l�Z; 

2. �m�i�j�Z�\�e�y�l�v�� �w�l�h�c�� �^�h�d�m�f�_�g�l�Z�p�b�_�c���� �k�^�_�e�Z�l�v�� �_�_�� �^�h�k�l�m�i�g�h�c�� �^�e�y�� �\�k�_�o��

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

�k�h�k�l�h�y�g�b�b;  

�<�� �k�e�m�q�Z�_�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �k�l�Z�g�^�Z�j�l�g�u�o�� �k�j�_�^�k�l�\�� �^�e�y�� �i�h�^�^�_�j�`�Z�g�b�y��

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

�g�_�h�[�o�h�^�b�f�h�k�l�v�� �i�h�k�l�h�y�g�g�h�� �g�Z�j�Z�s�b�\�Z�l�v�� �j�_�k�m�j�k�u�� �b�� �r�l�Z�l�� �k�h�l�j�m�^�g�b�d�h�\����

�<�h�a�j�Z�k�l�Z�_�l�� �b�� �q�b�k�e�h�� �k�m�[�t�_�d�l�b�\�g�u�o�� �h�r�b�[�h�d���� �<�� �l�Z�d�b�o�� �k�e�m�q�Z�y�o�� �\�h�a�g�b�d�Z�_�l��

�g�_�h�[�o�h�^�b�f�h�k�l�v�� �i�j�b�f�_�g�_�g�b�y�� �b�g�n�h�j�f�Z�p�b�h�g�g�u�o�� �l�_�o�g�h�e�h�]�b�c���� �j�_�Z�e�b�a�m�x�s�b�o��

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

�h�j�]�Z�g�b�a�Z�p�b�b�����j�b�k�m�g�h�d��2 [4]. 

 

 

�J�b�k�m�g�h�d���� �± �>�\�Z���i�h�^�o�h�^�Z���d���m�i�j�Z�\�e�_�g�b�x���^�h�d�m�f�_�g�l�Z�f�b 

 

�K�h�a�^�Z�g�b�_���d�h�f�i�e�_�d�k�g�h�c���j�_�]�e�Z�f�_�g�l�b�j�m�x�s�_�c���^�h�d�m�f�_�g�l�Z�p�b�b�� 

�I�j�b���^�h�d�m�f�_�g�l�b�j�h�\�Z�g�b�b���^�_�y�l�_�e�v�g�h�k�l�b���k�h�\�j�_�f�_�g�g�u�f���j�_�r�_�g�b�_�f�� �y�\�e�y�_�l�k�y��

�i�h�^�^�_�j�`�d�Z�� �g�_�� �k�b�k�l�_�f�u�� �\�a�Z�b�f�h�k�\�y�a�Z�g�g�u�o�� �^�h�d�m�f�_�g�l�h�\�� ���j�b�k�m�g�h�d��3������ �Z�� �k�b�k�l�_�f�u��

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

�i�h�j�h�`�^�Z�l�v���l�j�_�[�m�_�f�u�_���^�h�d�m�f�_�g�l�u�� 
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�B�g�n�h�j�f�Z�p�b�h�g�g�u�_���f�h�^�_�e�b���]�_�g�_�j�b�j�m�x�l���j�_�]�e�Z�f�_�g�l�b�j�m�x�s�b�_���^�h�d�m�f�_�g�l�u���\��

�w�e�_�d�l�j�h�g�g�h�c���n�h�j�f�_�����_-�^�h�d�m�f�_�g�l�u�������>�h�d�m�f�_�g�l�u�����k�h�a�^�Z�g�g�u�_���\�g�_���j�Z�f�h�d���f�h�^�_�e�b����

�©�i�j�b�d�j�_�i�e�y�x�l�k�y�ª���d���g�_�c�� 

 

 

�J�b�k�m�g�h�d��3 �± �K�b�k�l�_�f�Z���\�a�Z�b�f�h�k�\�y�a�Z�g�g�u�o���b�g�n�h�j�f�Z�p�b�h�g�g�u�o���f�h�^�_�e�_�c��

�i�j�_�^�i�j�b�y�l�b�y 

 

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

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

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

�j�_�]�e�Z�f�_�g�l�h�\�� 

�I�j�b�f�_�j�g�u�c���k�h�k�l�Z�\���h�j�]�Z�g�b�a�Z�p�b�h�g�g�u�o���m�i�j�Z�\�e�_�g�q�_�k�d�b�o���j�_�]�e�Z�f�_�g�l�h�\�� 

�� �©�I�h�e�h�`�_�g�b�_�� �h�� �d�h�f�i�Z�g�b�b�ª, �d�h�l�h�j�h�_�� �^�Z�_�l�� �i�j�_�^�k�l�Z�\�e�_�g�b�_�� �h�� �k�h�k�l�Z�\�_��

�[�b�a�g�_�k�h�\���� �h�k�g�h�\�g�u�o�� �b�� �m�i�j�Z�\�e�_�g�q�_�k�d�b�o�� �n�m�g�d�p�b�c���� �i�h�^�^�_�j�`�b�\�Z�_�f�u�o�� �g�Z��

�i�j�_�^�i�j�b�y�l�b�b���� �Z�� �l�Z�d�`�_�� �h�� �k�l�j�Z�l�_�]�b�q�_�k�d�b�o�� �j�_�r�_�g�b�y�o�� �i�h�� �j�Z�k�i�j�_�^�_�e�_�g�b�x��

�h�l�\�_�l�k�l�\�_�g�g�h�k�l�b���a�Z���b�o���j�_�Z�e�b�a�Z�p�b�x���\�g�m�l�j�b���i�j�_�^�i�j�b�y�l�b�y�� 
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�� �©�I�h�e�h�`�_�g�b�y�� �h�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�o�� �h�[�e�Z�k�l�y�o�� �^�_�y�l�_�e�v�g�h�k�l�b�ª �± 

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

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

�� �©�I�h�e�h�`�_�g�b�_�� �h�� �i�h�^�j�Z�a�^�_�e�_�g�b�b�ª, �k�h�^�_�j�`�Z�s�_�_�� �i�_�j�_�q�g�b�� �n�m�g�d�p�b�c����

�\�u�i�h�e�g�y�_�f�u�o�� �i�h�^�j�Z�a�^�_�e�_�g�b�_�f���� �b�� �b�o�� �a�Z�d�j�_�i�e�_�g�b�_�� �a�Z�� �w�e�_�f�_�g�l�Z�f�b�� �_�]�h��

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

�� �©�>�h�e�`�g�h�k�l�g�u�_�� �b�g�k�l�j�m�d�p�b�b�� �j�Z�[�h�l�g�b�d�h�\�ª, �\�d�e�x�q�Z�x�s�b�_��

�i�_�j�_�q�b�k�e�_�g�b�_���n�m�g�d�p�b�h�g�Z�e�v�g�u�o���h�[�y�a�Z�g�g�h�k�l�_�c���d�Z�`�^�h�]�h���b�a���g�b�o�� 

�� �©�J�_�]�e�Z�f�_�g�l�� �i�j�h�p�_�k�k�Z�� ���i�h�^�i�j�h�p�_�k�k�Z���ª �± �^�h�d�m�f�_�g�l���� �\�� �d�h�l�h�j�h�f�� �\��

�h�[�s�_�f�� �\�b�^�_�� �h�i�b�k�Z�g�� �i�h�j�y�^�h�d�� �n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y�� �i�j�h�p�_�k�k�Z�� ���i�h�^�i�j�h�p�_�k�k�Z���� �\��

�p�_�e�h�f�� 

�� �©�J�_�]�e�Z�f�_�g�l�� �i�j�h�p�_�^�m�j�u�ª �± �^�h�d�m�f�_�g�l���� �\�� �d�h�l�h�j�h�f�� �h�i�b�k�Z�g�h��

�d�h�g�d�j�_�l�g�h�_���^�_�c�k�l�\�b�_�����\�u�i�h�e�g�y�_�f�h�_���\���j�Z�f�d�Z�o���h�^�g�h�]�h���i�j�h�p�_�k�k�Z�� 

�� �©�J�m�d�h�\�h�^�k�l�\�h�� �i�h�� �d�Z�q�_�k�l�\�m�ª �± �\�b�^�� �m�i�j�Z�\�e�_�g�q�_�k�d�b�o�� �j�_�]�e�Z�f�_�g�l�h�\����

�\�d�e�x�q�Z�x�s�b�c�� �i�h�e�b�l�b�d�m�� �\�� �h�[�e�Z�k�l�b�� �d�Z�q�_�k�l�\�Z���� �k�o�_�f�m���� �h�i�b�k�u�\�Z�x�s�m�x�� �\�_�j�o�g�b�_��

�m�j�h�\�g�b�� �h�j�]�Z�g�b�a�Z�p�b�b���� �i�j�h�p�_�k�k�g�m�x�� �f�h�^�_�e�v���� �h�i�b�k�Z�g�b�_�� �h�[�h�j�m�^�h�\�Z�g�b�y����

�i�j�h�^�m�d�p�b�b�� �b�� �m�k�e�m�]���� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o�� �f�h�s�g�h�k�l�_�c���� �k�k�u�e�d�b�� �g�Z�� �^�h�d�m�f�_�g�l�u��

�g�b�`�g�_�]�h���m�j�h�\�g�y�����i�j�h�p�_�^�m�j�u�����b�g�k�l�j�m�d�p�b�b�����i�h�e�h�`�_�g�b�y�����j�_�]�e�Z�f�_�g�l�u�����d�Z�j�l�u���;�I�� 

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

�k�e�_�^�k�l�\�b�_�� �f�h�^�_�e�b���� �<�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �k�b�l�m�Z�p�b�b�� �q�Z�k�l�v�� �^�h�d�m�f�_�g�l�h�\�� �f�h�`�_�l��

�k�h�a�^�Z�\�Z�l�v�k�y�� �b�� �l�j�Z�^�b�p�b�h�g�g�u�f�� �©�j�m�q�g�u�f�ª�� �k�i�h�k�h�[�h�f���� �<�� �w�l�h�f�� �k�e�m�q�Z�_�� �h�g�b��

�©�i�j�b�d�j�_�i�e�y�x�l�k�y�ª���d���f�h�^�_�e�b���d�Z�d���\�g�_�r�g�b�_���n�Z�c�e�u�� 

�K�h�a�^�Z�g�b�_�� �b�g�n�h�j�f�Z�p�b�h�g�g�h�c�� �f�h�^�_�e�b�� �i�j�_�^�i�j�b�y�l�b�y���� �j�Z�a�j�Z�[�h�l�d�m�� �b��

�i�h�^�^�_�j�`�Z�g�b�_�� �j�_�]�e�Z�f�_�g�l�h�\�� �\�u�i�h�e�g�y�x�l�� �k�� �i�j�b�f�_�g�_�g�b�_�f �k�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�h�]�h��

�i�j�h�]�j�Z�f�f�g�h�]�h�� �i�j�h�^�m�d�l�Z���� �d�h�l�h�j�u�c�� �^�h�e�`�_�g�� �h�l�\�_�q�Z�l�v�� �g�Z�[�h�j�m�� �l�j�_�[�h�\�Z�g�b�c����

�j�b�k�m�g�h�d��4���� �D�e�x�q�_�\�u�f�� �n�Z�d�l�h�j�h�f�� �y�\�e�y�_�l�k�y�� �h�j�]�Z�g�b�a�Z�p�b�y�� �[�u�k�l�j�h�]�h�� �b�� �i�j�h�k�l�h�]�h��

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

 



32 
 

 

�J�b�k�m�g�h�d��4 �± �L�b�i�h�\�u�_���l�j�_�[�h�\�Z�g�b�y���d���i�j�h�]�j�Z�f�f�g�u�f���i�j�h�^�m�d�l�Z�f���^�e�y��

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

 

�I�j�_�^�t�y�\�e�y�_�f�u�_���d���i�j�h�]�j�Z�f�f�g�h�f�m���i�j�h�^�m�d�l�m���l�j�_�[�h�\�Z�g�b�y�����g�_���j�_�Z�e�b�a�h�\�Z�g�u��

�\�� �i�h�e�g�h�c�� �f�_�j�_�� �\�� �k�m�s�_�k�l�\�m�x�s�b�o�� �g�Z�� �j�u�g�d�_�� �k�b�k�l�_�f�Z�o���� �g�h�� �b�o�� �g�_�h�[�o�h�^�b�f�h��

�m�q�b�l�u�\�Z�l�v���i�j�b���\�u�[�h�j�_���k�j�_�^�k�l�\���k�h�a�^�Z�g�b�y���b �i�h�^�^�_�j�`�Z�g�b�y���j�_�]�e�Z�f�_�g�l�h�\: 

1) �i�j�_�^�h�k�l�Z�\�e�y�_�l�� �\�h�a�f�h�`�g�h�k�l�b�� �i�h�� �k�h�a�^�Z�g�b�x�� �f�h�^�_�e�_�c�� ���g�Z�i�j�b�f�_�j����

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

�b�g�n�h�j�f�Z�p�b�h�g�g�u�o���k�j�_�a�h�\�����a�Z�g�_�k�_�g�b�_���i�e�Z�g�h�\�u�o���b���n�Z�d�l�b�q�_�k�d�b�o���i�h�d�Z�a�Z�l�_�e�_�c���i�h��

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

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

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

�i�j�h�p�_�k�k�Z�f���b���h�[�y�a�Z�g�g�h�k�l�y�f���k�h�l�j�m�^�g�b�d�h�\��; 

2) �i�j�h�]�j�Z�f�f�g�u�c�� �i�j�h�^�m�d�l�� �^�h�k�l�m�i�_�g�� �^�e�y�� �h�k�\�h�_�g�b�y�� �b�� �m�^�h�[�g�u�c�� �\ 

�b�k�i�h�e�v�a�h�\�Z�g�b�b�� ���i�h�a�\�h�e�y�_�l�� �k�h�k�j�_�^�h�l�h�q�b�l�v�k�y�� �g�Z�� �k�h�^�_�j�`�Z�l�_�e�v�g�u�o�� �\�h�i�j�h�k�Z�o���� �Z��

�g�_���g�Z���l�_�o�g�h�e�h�]�b�b���\�u�i�h�e�g�_�g�b�y��; 

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

�i�h�e�v�a�h�\�Z�l�_�e�_�c�� �b�� �i�j�_�^�h�k�l�Z�\�e�y�_�l�� �\�h�a�f�h�`�g�h�k�l�v�� �i�h�e�v�a�h�\�Z�l�_�e�x�� �©�a�Z�[�b�j�Z�l�v�ª�� �q�Z�k�l�v��

�_�^�b�g�h�c�� �b�g�n�h�j�f�Z�p�b�h�g�g�h�c�� �f�h�^�_�e�b �^�e�y�� �j�_�^�Z�d�l�b�j�h�\�Z�g�b�y�� ���\�h�a�f�h�`�_�g�� �d�h�f�Z�g�^�g�u�c��

�i�h�^�o�h�^���\���j�Z�[�h�l�_���i�j�b���i�h�k�l�j�h�_�g�b�b���K�F�D��; 
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4) �i�j�_�^�h�k�l�Z�\�e�y�_�l�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�_�� �\�h�a�f�h�`�g�h�k�l�b�� �b�� �l�_�o�g�h�e�h�]�b�q�_�k�d�m�x��

�i�h�^�^�_�j�`�d�m���g�_���l�h�e�v�d�h���i�j�b���i�h�k�l�j�h�_�g�b�b���b���i�h�^�^�_�j�`�Z�g�b�b���j�_�]�e�Z�f�_�g�l�Z�p�b�b���b���K�F�D����

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

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

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

�\�k�_�c���h�j�]�Z�g�b�a�Z�p�b�b; 

5) �i�h�^�^�_�j�`�b�\�Z�_�l�� �k�h�a�^�Z�g�b�_�� �g�_�h�[�o�h�^�b�f�u�o�� �j�_�]�e�Z�f�_�g�l�b�j�m�x�s�b�o��

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

�K�F�D���� �h�[�_�k�i�_�q�b�\�Z�l�v�� �i�j�h�k�l�h�_�� �i�h�^�^�_�j�`�Z�g�b�_�� �w�l�h�c�� �^�h�d�m�f�_�g�l�Z�p�b�b�� �\�� �Z�d�l�m�Z�e�v�g�h�f��

�k�h�k�l�h�y�g�b�b [13]. 

�>�h�k�l�Z�l�h�q�g�h�_�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_�� �b�f�_�x�l�� �d�Z�d�� �a�Z�j�m�[�_�`�g�u�_�� �i�j�h�]�j�Z�f�f�g�u�_��

�i�j�h�^�m�d�l�u�� �b�� �k�b�k�l�_�f�u���� �l�Z�d�� �b�� �j�h�k�k�b�c�k�d�b�_���� �$�5�,�6���� �%�3�Z�L�Q���� �5�D�W�L�R�Q�D�O�� �5�R�V�H����

�H�j�]�F�Z�k�l�_�j�����%�X�V�L�Q�H�V�V���6�W�X�G�L�R���b���^�j�� 

 

2.3 �H�k�g�h�\�g�u�_���Z�k�i�_�d�l�u���j�_�]�e�Z�f�_�g�l�Z�p�b�b���[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\ 

 

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

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

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

�m�k�i�_�r�g�h�� �h�k�m�s�_�k�l�\�e�y�x�l�� �k�\�h�x�� �j�Z�[�h�l�m���� �H�^�g�Z�d�h���� �i�j�b�� �i�h�^�h�[�g�h�c�� �h�j�]�Z�g�b�a�Z�p�b�b��

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

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

�[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\�� 

�H�[�u�q�g�h�� �i�j�h�\�h�^�b�l�v�� �j�_�]�e�Z�f�_�g�l�Z�p�b�x�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\�� �g�Z�b�[�h�e�_�_��

�w�n�n�_�d�l�b�\�g�h���\���k�e�_�^�m�x�s�b�o���k�e�m�q�Z�y�o�� 

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

�j�m�d�h�\�h�^�b�l�_�e�x�� �i�h�g�Z�^�h�[�b�l�v�k�y�� �h�i�b�k�Z�g�b�_�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\���� �q�l�h�[�u�� �g�Z�b�[�h�e�_�_��

�w�n�n�_�d�l�b�\�g�h���\�h�c�l�b���\���k�\�h�b���i�h�e�g�h�f�h�q�b�y; 

�� �\�g�_�^�j�_�g�b�_�� �d�Z�d�b�o-�e�b�[�h�� �b�g�n�h�j�f�Z�p�b�h�g�g�u�o�� �k�b�k�l�_�f�� �\�� �l�h�j�]�h�\�h�_��

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

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

�h�i�b�k�Z�g�b�_���[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\�����q�l�h�[�u���j�Z�a�h�[�j�Z�l�v�k�y���\���k�l�j�m�d�l�m�j�_���i�j�h�b�a�\�h�^�k�l�\�Z; 

�� �i�h�\�u�r�_�g�b�_���m�i�j�Z�\�e�y�_�f�h�k�l�b���b���i�j�h�a�j�Z�q�g�h�k�l�b���i�j�_�^�i�j�b�y�l�b�y�� 

�<�� �k�e�m�q�Z�_�� �i�j�h�\�_�^�_�g�b�y�� �\�u�r�_�i�_�j�_�q�b�k�e�_�g�g�u�o�� �i�j�h�p�_�k�k�h�\�� �[�_�a�� �q�_�l�d�h�c��

�j�_�]�e�Z�f�_�g�l�Z�p�b�b���� �\�h�a�f�h�`�g�h�� �i�j�h�b�k�o�h�`�^�_�g�b�_�� �i�j�h�[�e�_�f�� �\�� �[�m�^�m�s�_�f���� �<�� �h�[�j�Z�l�g�h�f��

�k�e�m�q�Z�_�����i�j�h�[�e�_�f�u���a�Z�f�_�g�y�l�k�y���g�Z���k�e�_�^�m�x�s�b�_���i�j�_�b�f�m�s�_�k�l�\�Z�� 

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

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

�j�Z�a�g�u�f�b���j�Z�[�h�l�g�b�d�Z�f�b; 

�� �k�h�l�j�m�^�g�b�d�b�� �d�h�f�i�Z�g�b�b�� �[�h�e�_�_�� �^�h�[�j�h�k�h�\�_�k�l�g�h�� �\�u�i�h�e�g�y�x�l�� �k�\�h�x��

�j�Z�[�h�l�m�����d�h�]�^�Z���a�g�Z�x�l�����q�l�h���i�j�h�p�_�k�k�u���i�h�i�Z�^�Z�x�l���i�h�^���d�h�g�l�j�h�e�v; 

�� �h�r�b�[�d�b�� �i�j�b �h�n�h�j�f�e�_�g�b�b�� �i�_�j�\�b�q�g�u�o�� �b�� �i�e�Z�l�_�`�g�u�o�� �^�h�d�m�f�_�g�l�h�\��

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

�[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\; 

�� �\ �j�_�]�e�Z�f�_�g�l�Z�o�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\ �h�[�u�q�g�h �k�h�^�_�j�`�b�l�k�y�� �k�b�k�l�_�f�Z��

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

�m�e�m�q�r�_�g�b�y �w�l�b�o �i�j�h�p�_�k�k�h�\; 

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

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

�i�h�g�b�f�Z�l�v�����q�l�h���h�l���g�b�o���l�j�_�[�m�_�l�k�y; 

�� �i�h�e�g�u�c���i�_�j�_�q�_�g�v���^�h�d�m�f�_�g�l�Z�p�b�b���^�e�y���m�i�j�Z�\�e�_�g�b�y; 

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

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

�� �k�h�d�j�Z�s�_�g�b�_�� �g�_�h�i�j�Z�\�^�Z�g�g�u�o�� �a�Z�d�m�i�h�d�� �l�h�\�Z�j�Z���� �I�j�h�a�j�Z�q�g�h�k�l�v�� �b��

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

�w�d�h�g�h�f�b�x�� �h�[�h�j�h�l�g�u�o�� �k�j�_�^�k�l�\ �a�Z�� �k�q�_�l�� �k�g�b�`�_�g�b�y�� �m�j�h�\�g�y�� �a�Z�d�m�i�h�q�g�u�o�� �p�_�g����

�l�j�Z�g�k�i�h�j�l�g�u�o���a�Z�l�j�Z�l���b���a�Z�l�j�Z�l���g�Z���k�h�^�_�j�`�Z�g�b�_���k�d�e�Z�^�h�\�� 
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�B�k�o�h�^�y���b�a���\�u�r�_�h�i�b�k�Z�g�g�u�o���l�_�a�b�k�h�\�����f�h�`�g�h���k�d�Z�a�Z�l�v�����q�l�h���j�_�]�e�Z�f�_�g�l�Z�p�b�y��

�[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\�� �y�\�e�y�_�l�k�y�� �h�^�g�b�f�� �b�a�� �d�e�x�q�_�\�u�o�� �k�i�h�k�h�[�h�\�� �i�h�\�u�r�_�g�b�y��

�w�n�n�_�d�l�b�\�g�h�k�l�b���n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y���l�h�j�]�h�\�u�o���i�j�_�^�i�j�b�y�l�b�c [32]. 
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3 �I�j�Z�d�l�b�q�_�k�d�Z�y���q�Z�k�l�v 
 

3�������:�g�Z�e�b�a���^�_�y�l�_�e�v�g�h�k�l�b���i�j�_�^�i�j�b�y�l�b�y  
 

3�����������H�[�s�Z�y���b�g�n�h�j�f�Z�p�b�y���h���i�j�_�^�i�j�b�y�l�b�b 
 

�©�D�h�g�k�m�e�v�l�Z�g�l�� �I�e�x�k�� �B�e�Z�g�ª�� �a�Z�g�b�f�Z�_�l�k�y�� �i�j�h�^�Z�`�_�c�� �b�� �k�h�i�j�h�\�h�`�^�_�g�b�_�f��

�k�i�j�Z�\�h�q�g�h-�i�j�Z�\�h�\�h�c���k�b�k�l�_�f�u���D�h�g�k�m�e�v�l�Z�g�l���I�e�x�k�����H�g�Z���y�\�e�y�_�l�k�y���h�^�g�h�c���b�a����������

�d�h�f�i�Z�g�b�c���� �\�o�h�^�y�s�b�o�� �\�h�� �<�k�_�j�h�k�k�b�c�k�d�m�x�� �k�_�l�v�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y�� �^�Z�g�g�h�c��

�i�j�h�^�m�d�p�b�b���� �=�e�Z�\�g�h�c�� �h�j�]�Z�g�b�a�Z�p�b�_�c�� �y�\�e�y�_�l�k�y�� �G�I�H�� �<�F�B���� �d�h�l�h�j�Z�y�� �b�k�i�h�e�g�y�_�l��

�j�h�e�v�� �j�Z�a�j�Z�[�h�l�q�b�d�Z�� �b�� �i�h�k�l�Z�\�s�b�d�Z�� �k�b�k�l�_�f�u�� �D�h�g�k�m�e�v�l�Z�g�l�� �I�e�x�k���� �K�b�k�l�_�f�Z��

�r�b�j�h�d�h�� �b�k�i�h�e�v�a�m�_�l�k�y�� �[�m�o�]�Z�e�l�_�j�Z�f�b���� �x�j�b�k�l�Z�f�b���� �d�Z�^�j�h�\�u�f�b�� �k�i�_�p�b�Z�e�b�k�l�Z�f�b�� �b��

�j�m�d�h�\�h�^�b�l�_�e�y�f�b�� �h�j�]�Z�g�b�a�Z�p�b�c���� �D�e�b�_�g�l�u�� �d�h�f�i�Z�g�b�b�� �± �h�j�]�Z�g�u�� �\�e�Z�k�l�b�� �b��

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

�n�b�j�f�u���� �\�_�^�m�s�b�_�� �\�� �k�\�h�b�o�� �h�l�j�Z�k�e�y�o�� �i�j�_�^�i�j�b�y�l�b�y�� �b�� �h�j�]�Z�g�b�a�Z�p�b�b���� �P�_�e�v�� �H�H�H��

�©�D�h�g�k�m�e�v�l�Z�g�l�� �I�e�x�k�� �B�e�Z�g�ª�� �± �h�[�_�k�i�_�q�_�g�b�_�� �i�j�h�^�Z�`�b�� �b�� �[�_�k�i�_�j�_�[�h�c�g�h�_��

�k�h�i�j�h�\�h�`�^�_�g�b�_���k�b�k�l�_�f�u���D�h�g�k�m�e�v�l�Z�g�l���I�e�x�k���g�Z���\�_�k�v���k�j�h�d���^�_�c�k�l�\�b�y���^�h�]�h�\�h�j�Z���k��

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

�i�h�e�v�a�h�\�Z�g�b�x���^�Z�g�g�h�c���k�i�j�Z�\�h�q�g�h-�i�j�Z�\�h�\�h�c���k�b�k�l�_�f�u [29]. 

 

3.1.2 �K�l�Z�g�^�Z�j�l�u���m�i�j�Z�\�e�_�g�b�y 

 
�M�j�h�\�_�g�v���j�b�k�d�Z���\���d�h�f�i�Z�g�b�b���g�Z�o�h�^�b�l�k�y���g�Z���h�l�g�h�k�b�l�_�e�v�g�h���\�u�k�h�d�h�f���m�j�h�\�g�_����

�O�h�l�y�� �\�� �h�j�]�Z�g�b�a�Z�p�b�b�� �h�i�b�k�Z�g�u�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�u�� �b�� �j�Z�a�j�Z�[�h�l�Z�g�Z��

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

�\�k�_�]�^�Z���h�[�g�h�\�e�y�_�l�k�y���b�e�b���`�_���h�[�g�h�\�e�y�_�l�k�y���g�_���\���i�h�e�g�h�f���h�[�t�_�f�_���� 

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

�k�b�k�l�_�f�u�� �m�i�j�Z�\�e�_�g�b�y���� �q�l�h���� �\�� �k�\�h�x�� �h�q�_�j�_�^�v���� �e�m�q�r�_�� �k�d�Z�`�_�l�k�y�� �g�Z�� �_�_�� �[�b�a�g�_�k-

�i�j�h�p�_�k�k�Z�o���� 

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

�>�Z�g�g�Z�y �f�h�^�_�e�v�� �i�j�_�^�i�j�b�y�l�b�y�� �y�\�e�y�_�l�k�y�� �h�k�g�h�\�h�c�� �^�e�y�� �i�j�h�\�_�^�_�g�b�y�� �Z�g�Z�e�b�a�Z��
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�k�m�s�_�k�l�\�m�x�s�b�o���i�j�h�p�_�k�k�h�\�����:�g�Z�e�b�a���i�j�h�p�_�k�k�h�\���i�j�_�^�i�j�b�y�l�b�y  �q�Z�k�l�h���i�j�b�\�h�^�b�l���d��

�\�u�\�h�^�Z�f�� �h�� �g�_�h�[�o�h�^�b�f�h�k�l�b�� �b�o�� �i�_�j�_�k�l�j�h�c�d�b�� �± �d�Z�d�� �l�_�o�g�h�e�h�]�b�q�_�k�d�h�c���� �l�Z�d�� �b��

�h�j�]�Z�g�b�a�Z�p�b�h�g�g�h�c���� �A�Z�^�Z�q�Z�� �l�Z�d�h�c�� �i�_�j�_�k�l�j�h�c�d�b�� �k�h�k�l�h�b�l�� �\�� �l�h�f���� �q�l�h�[�u�� �i�h�\�u�k�b�l�v��

�w�n�n�_�d�l�b�\�g�h�k�l�v�� �n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y�� �i�j�_�^�i�j�b�y�l�b�y�� �± �m�\�_�e�b�q�b�l�v�� �i�j�b�[�u�e�v����

�k�g�b�a�b�l�v���b�a�^�_�j�`�d�b�����i�h�\�u�k�b�l�v���d�Z�q�_�k�l�\�h���i�j�h�^�m�d�p�b�b���� 

�<�� �h�j�]�Z�g�b�a�Z�p�b�b�� �k�m�s�_�k�l�\�m�_�l�� �a�Z�\�b�k�b�f�h�k�l�v�� �h�l�� �i�_�j�k�h�g�Z�e�Z�� �g�Z�� �i�j�b�_�f�e�_�f�h�f��

�m�j�h�\�g�_���� �Z�� �l�Z�d�`�_�� �h�g�Z�� �b�f�_�_�l�� �g�_�\�u�k�h�d�m�x�� �d�h�g�d�m�j�_�g�l�h�k�i�h�k�h�[�g�h�k�l�v���� �a�Z�� �k�q�_�l��

�j�_�^�d�h�]�h���h�[�g�h�\�e�_�g�b�y���g�h�j�f�Z�l�b�\�g�h�c���^�h�d�m�f�_�g�l�Z�p�b�b�� 

�B�k�o�h�^�y�� �b�a�� �\�u�r�_�b�a�e�h�`�_�g�g�u�o�� �n�Z�d�l�h�\���� �f�h�`�g�h�� �h�i�j�_�^�_�e�b�l�v�� �q�l�h�� �d�h�f�i�Z�g�b�y��

�©�D�h�g�k�m�e�v�l�Z�g�l�� �I�e�x�k�� �B�e�Z�g�ª�� �b�f�_�_�l�� �m�k�l�Z�j�_�\�r�m�x�� �k�b�k�l�_�f�m�� �m�i�j�Z�\�e�_�g�b�y��

�i�j�_�^�i�j�b�y�l�b�_�f�� 

�Q�l�h���d�Z�k�Z�_�l�k�y���m�j�h�\�g�y���a�j�_�e�h�k�l�b���m�i�j�Z�\�e�_�g�b�y���h�j�]�Z�g�b�a�Z�p�b�b�����\���k�h�h�l�\�_�l�k�l�\�b�b��

�k�� �d�h�f�i�e�_�d�k�g�h�c�� �f�h�^�_�e�v�x�� �h�p�_�g�d�b�� �a�j�_�e�h�k�l�b�� �i�j�h�p�_�k�k�h�\�� ���&�0MI) ���� �d�h�f�i�Z�g�b�x��

�©�D�h�g�k�m�e�v�l�Z�g�l�� �I�e�x�k�� �B�e�Z�g�ª�� �f�h�`�g�h���h�l�g�_�k�l�b�� �d�� �h�j�]�Z�g�b�a�Z�p�b�y�f���� �m�i�j�Z�\�e�y�_�f�u�f�� �g�Z��

�h�k�g�h�\�_�� �d�h�e�b�q�_�k�l�\�_�g�g�u�o�� �^�Z�g�g�u�o���� �L�Z�d�� �d�Z�d�� �\�� �g�_�c�� �h�k�m�s�_�k�l�\�e�y�_�l�k�y�� �f�h�g�b�l�h�j�b�g�]����

�d�h�g�l�j�h�e�v�� �b�� �Z�g�Z�e�b�a�� �j�_�Z�e�b�a�Z�p�b�b�� �i�j�h�p�_�k�k�h�\�� �i�h�� �h�i�j�_�^�_�e�_�g�g�u�f���� �a�Z�j�Z�g�_�_��

�k�n�h�j�f�m�e�b�j�h�\�Z�g�g�u�f�� �d�j�b�l�_�j�b�y�f���� �g�Z�� �h�k�g�h�\�Z�g�b�b�� �d�h�l�h�j�u�o�� �\�u�i�h�e�g�y�_�l�k�y�� �b�o��

�^�Z�e�v�g�_�c�r�Z�y�� �h�i�l�b�f�b�a�Z�p�b�y���� �D�h�f�i�Z�g�b�y�� �b�k�i�h�e�v�a�m�_�l�� �Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�m�x�� �<�J�F-

�k�b�k�l�_�f�m�� �^�e�y�� �m�i�j�Z�\�e�_�g�b�y�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�Z�f�b�� �W�l�Z�� �k�b�k�l�_�f�Z�� �h�l�\�_�q�Z�_�l�� �g�Z��

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

�_�_���\�u�i�h�e�g�_�g�b�_. 

 

3�����������:�g�Z�e�b�a���k�b�k�l�_�f�u���^�h�d�m�f�_�g�l�Z�p�b�b 

 

�>�Z�g�g�Z�y���h�j�]�Z�g�b�a�Z�p�b�y���y�\�e�y�_�l�k�y �h�^�g�b�f���b�a���j�_�]�b�h�g�Z�e�v�g�u�o���b�g�n�h�j�f�Z�p�b�h�g�g�u�o��

�p�_�g�l�j�h�\�� ���J�B�P���� �d�h�f�i�Z�g�b�b-�j�Z�a�j�Z�[�h�l�q�b�d�Z�� �i�j�h�^�m�d�l�Z�� �D�h�g�k�m�e�v�l�Z�g�l�� �I�e�x�k����

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

�a�Z�g�b�f�Z�_�l�k�y�� �h�l�^�_�e�� �^�h�]�h�\�h�j�g�u�o�� �h�l�g�h�r�_�g�b�c���� �K�l�j�m�d�l�m�j�Z�� �^�h�d�m�f�_�g�l�Z�p�b�b��

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

 



38 
 

�L�Z�[�e�b�p�Z���� �± �K�l�j�m�d�l�m�j�Z���^�h�d�m�f�_�g�l�Z�p�b�b���©�D�h�g�k�m�e�v�l�Z�g�l���I�e�x�k���B�e�Z�g�ª 

�<�b�^�u���^�h�d�m�f�_�g�l�h�\ �K�h�k�l�Z�\���^�h�d�m�f�_�g�l�h�\ 

�H�j�]�Z�g�b�a�Z�p�b�h�g�g�h���j�Z�k�i�h�j�y�^�b�l�_�e�v�g�Z�y��
�^�h�d�m�f�_�g�l�Z�p�b�y 

�I�h�e�h�`�_�g�b�_���h���l�_�j�j�b�l�h�j�b�Z�e�v�g�h�f���j�Z�k�i�h�e�h�`�_�g�b�b��
�J�B�P 

�>�h�e�`�g�h�k�l�g�u�_���b�g�k�l�j�m�d�p�b�b �j�Z�[�h�l�g�b�d�h�\ 
�I�j�b�d�Z�a�u���k�h���k�l�h�j�h�g�u���]�h�e�h�\�g�h�c���d�h�f�i�Z�g�b�b 

�K�i�j�Z�\�h�q�g�h-�b�g�n�h�j�f�Z�p�b�h�g�g�Z�y��
�^�h�d�m�f�_�g�l�Z�p�b�y 

�I�_�j�_�i�b�k�d�Z���k���h�j�]�Z�g�Z�f�b���i�j�h�d�m�j�Z�l�m�j�u�����k�m�^�Z�� 
�^�j�m�]�b�f�b���m�q�j�_�`�^�_�g�b�y�f�b���b���h�j�]�Z�g�b�a�Z�p�b�y�f�b 

�:�d�l�u�����k�i�j�Z�\�d�b�����i�j�h�l�h�d�h�e�u 

�>�h�d�m�f�_�g�l�u���i�h���k�l�j�Z�l�_�]�b�q�_�k�d�h�f�m����
�h�i�_�j�Z�l�b�\�g�h�f�m���i�e�Z�g�b�j�h�\�Z�g�b�x���b��

�h�l�q�_�l�g�h�k�l�b 

�I�e�Z�g�u���j�Z�[�h�l�u���h�l�^�_�e�Z 
�=�h�^�h�\�h�c 

�D�\�Z�j�l�Z�e�v�g�u�c 
�?�`�_�f�_�k�y�q�g�u�_���h�l�q�_�l�u���h���j�Z�[�h�l�_���h�j�]�Z�g�b�a�Z�p�b�b���\��

�]�h�e�h�\�g�m�x���d�h�f�i�Z�g�b�x 

�G�h�j�f�Z�l�b�\�g�h���i�j�Z�\�h�\�u�_���Z�d�l�u �K�[�h�j�g�b�d�b���g�h�j�f�Z�l�b�\�g�h���i�j�Z�\�h�\�u�o���Z�d�l�h�\���b��
�a�Z�d�h�g�h�\���J�N 

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

�F�_�l�h�^�b�q�_�k�d�b�_���j�_�d�h�f�_�g�^�Z�p�b�b���i�h���h�j�]�Z�g�b�a�Z�p�b�b��
�j�Z�[�h�l���i�h�^�j�Z�a�^�_�e�_�g�b�c 

�<�g�_�r�g�b�_���g�h�j�f�Z�l�b�\�g�u�_���^�h�d�m�f�_�g�l�u �N�_�^�_�j�Z�e�v�g�u�_���a�Z�d�h�g�u 
�M�d�Z�a�u���i�j�_�a�b�^�_�g�l�Z���J�N 

�I�h�k�l�Z�g�h�\�e�_�g�b�y�����j�Z�k�i�h�j�y�`�_�g�b�y���I�j�Z�\�b�l�_�e�v�k�l�\�Z��
�J�N 

�I�j�b�d�Z�a�u���F�b�g�b�k�l�_�j�k�l�\�Z���a�^�j�Z�\�h�h�o�j�Z�g�_�g�b�y���b��
�k�h�p�b�Z�e�v�g�h�]�h���j�Z�a�\�b�l�b�y���J�N�����D�h�i�b�b 

�A�Z�d�h�g�u���D�j�Z�k�g�h�y�j�k�d�h�]�h �d�j�Z�y�����i�h�k�l�Z�g�h�\�e�_�g�b�y����
�j�Z�k�i�h�j�y�`�_�g�b�y���=�m�[�_�j�g�Z�l�h�j�Z���D�j�Z�k�g�h�y�j�k�d�h�]�h��

�d�j�Z�y 

�<�g�m�l�j�_�g�g�b�_���g�h�j�f�Z�l�b�\�g�u�_���^�h�d�m�f�_�g�l�u �I�h�e�h�`�_�g�b�y�����j�_�d�h�f�_�g�^�Z�p�b�b�����m�d�Z�a�Z�g�b�y���i�h��
�\�h�i�j�h�k�Z�f���j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y���K�I�K���D�h�g�k�m�e�v�l�Z�g�l��

�I�e�x�k 

 

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

�^�_�e�h�i�j�h�b�a�\�h�^�k�l�\�m�� �j�Z�a�j�Z�[�h�l�Z�g�g�Z�y�� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �=�H�K�L�h�f�� �J�h�k�k�b�c�k�d�h�c��

�N�_�^�_�j�Z�p�b�b�� �J�� ���������� �± 2003, �m�l�\�_�j�`�^�_�g�g�u�f�� �i�h�k�l�Z�g�h�\�e�_�g�b�_�f�� �=�h�k�k�l�Z�g�^�Z�j�l�Z��

�J�h�k�k�b�c�k�d�h�c���N�_�^�_�j�Z�p�b�b���h�l�������f�Z�j�l�Z�������������]�����‹������-�k�l�����L�b�i�h�\�h�c���b�g�k�l�j�m�d�p�b�_�c���i�h��

�^�_�e�h�i�j�h�b�a�\�h�^�k�l�\�m�� �\�� �n�_�^�_�j�Z�e�v�g�u�o�� �h�j�]�Z�g�Z�o�� �b�k�i�h�e�g�b�l�_�e�v�g�h�c�� �\�e�Z�k�l�b����

�m�l�\�_�j�`�^�_�g�g�h�c���i�j�b�d�Z�a�h�f���N�_�^�_�j�Z�e�v�g�h�c���Z�j�o�b�\�g�h�c���k�e�m�`�[�u���J�h�k�k�b�b���h�l���������g�h�y�[�j�y��

�����������]�����‹����8. 
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�B�g�k�l�j�m�d�p�b�y�� �j�Z�k�i�j�h�k�l�j�Z�g�y�_�l�k�y�� �g�Z�� �h�j�]�Z�g�b�a�Z�p�b�h�g�g�h-�j�Z�k�i�h�j�y�^�b�l�_�e�v�g�u�_��

�^�h�d�m�f�_�g�l�u���� �i�h�k�l�Z�g�h�\�e�_�g�b�y���� �j�Z�k�i�h�j�y�`�_�g�b�y���� �i�j�b�d�Z�a�u���� �i�j�h�l�h�d�h�e�u���� �i�b�k�v�f�Z����

�h�l�g�h�k�y�s�b�_�k�y�� �d�� �M�g�b�n�b�p�b�j�h�\�Z�g�g�h�c�� �k�b�k�l�_�f�_�� �h�j�]�Z�g�b�a�Z�p�b�h�g�g�h-

�j�Z�k�i�h�j�y�^�b�l�_�e�v�g�h�c�� �^�h�d�m�f�_�g�l�Z�p�b�b�� ���M�K�H�J�>���� �b�� �m�k�l�Z�g�Z�\�e�b�\�Z�_�l�� �_�^�b�g�u�_��

�l�j�_�[�h�\�Z�g�b�y�� �d�� �i�h�^�]�h�l�h�\�d�_�� �^�h�d�m�f�_�g�l�h�\���� �h�j�]�Z�g�b�a�Z�p�b�b�� �^�h�d�m�f�_�g�l�h�h�[�h�j�h�l�Z����

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

�I�h�e�h�`�_�g�b�y�� �b�g�k�l�j�m�d�p�b�b�� �j�Z�k�i�j�h�k�l�j�Z�g�y�x�l�k�y�� �g�Z�� �h�j�]�Z�g�b�a�Z�p�b�x�� �j�Z�[�h�l�u�� �k��

�^�h�d�m�f�_�g�l�Z�f�b���� �k�h�a�^�Z�\�Z�_�f�u�f�b�� �k�� �i�h�f�h�s�v�x�� �Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�u�o��

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

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

�k�h�[�e�x�^�_�g�b�_�� �m�k�l�Z�g�h�\�e�_�g�g�u�o�� �i�j�Z�\�b�e�� �b�� �i�h�j�y�^�d�Z�� �j�Z�[�h�l�u�� �k�� �^�h�d�m�f�_�g�l�Z�f�b����

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

�h�l�^�_�e�Z�� �^�h�]�h�\�h�j�g�u�o�� �h�l�g�h�r�_�g�b�c���� �G�Z�q�Z�e�v�g�b�d�� �g�_�k�_�l�� �i�_�j�k�h�g�Z�e�v�g�m�x��

�h�l�\�_�l�k�l�\�_�g�g�h�k�l�v�� �a�Z�� �k�h�[�e�x�^�_�g�b�_�� �l�j�_�[�h�\�Z�g�b�c�� �b�g�k�l�j�m�d�p�b�b���� �k�h�o�j�Z�g�g�h�k�l�v��

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

�k�e�m�`�_�[�g�h�c���b�g�n�h�j�f�Z�p�b�b�� 

�K�� �m�q�_�l�h�f�� �h�k�h�[�_�g�g�h�k�l�_�c�� �^�h�d�m�f�_�g�l�h�h�[�h�j�h�l�Z�� �\�� �d�h�f�i�Z�g�b�b�� �©�D�h�g�k�m�e�v�l�Z�g�l��

�I�e�x�k�� �B�e�Z�g�ª���� �k�b�k�l�_�f�Z�� �\�a�Z�b�f�h�k�\�y�a�Z�g�g�u�o�� �b�g�n�h�j�f�Z�p�b�h�g�g�u�o�� �f�h�^�_�e�_�c��

�i�j�_�^�i�j�b�y�l�b�y���i�j�_�^�k�l�Z�\�e�_�g�Z���g�Z���j�b�k�m�g�d�_��5. 

 

 

�J�b�k�m�g�h�d���� �± �K�b�k�l�_�f�Z���\�a�Z�b�f�h�k�\�y�a�Z�g�g�u�o���b�g�n�h�j�f�Z�p�b�h�g�g�u�o���f�h�^�_�e�_�c��

�i�j�_�^�i�j�b�y�l�b�y 
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�B�g�n�h�j�f�Z�p�b�h�g�g�Z�y���f�h�^�_�e�v���d�h�f�i�Z�g�b�b���©�D�h�g�k�m�e�v�l�Z�g�l���I�e�x�k���B�e�Z�g�ª���k�h�k�l�h�b�l��

�b�o���k�e�_�^�m�x�s�b�o���d�h�f�i�h�g�_�g�l�h�\�� 

�� �i�h�e�h�`�_�g�b�_�� �h�� �i�j�h�^�Z�`�Z�o�� �^�Z�_�l�� �i�j�_�^�k�l�Z�\�e�_�g�b�_�� �h�� �j�_�]�e�Z�f�_�g�l�_��

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

�b�����i�h�d�Z�a�u�\�Z�_�l���q�l�h���f�h�`�g�h���^�_�e�Z�l�v�����Z���q�l�h���g�_�e�v�a�y�� 

�� �^�h�e�`�g�h�k�l�g�u�_�� �b�g�k�l�j�m�d�p�b�b�� �j�Z�[�h�l�g�b�d�h�\ �\�d�e�x�q�Z�x�l�� �\�� �k�_�[�y 

�i�_�j�_�q�b�k�e�_�g�b�_���n�m�g�d�p�b�h�g�Z�e�v�g�u�o���h�[�y�a�Z�g�g�h�k�l�_�c���d�Z�`�^�h�]�h���b�a���g�b�o�� 

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

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

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

�j�_�Z�e�b�a�Z�p�b�x���\�g�m�l�j�b���d�h�f�i�Z�g�b�b; 

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

�J�B�P���\���p�_�e�h�f�� 

�� �\�g�m�l�j�_�g�g�b�_�� �h�l�q�_�l�u�� �i�j�_�^�g�Z�a�g�Z�q�_�g�u�� �^�e�y�� �Z�g�Z�e�b�a�Z�� �j�Z�[�h�l�u��

�i�h�^�j�Z�a�^�_�e�_�g�b�c���d�h�f�i�Z�g�b�b���f�_�g�_�^�`�f�_�g�l�h�f���k�j�_�^�g�_�]�h���b���\�u�k�r�_�]�h���a�\�_�g�Z�� 

�� �i�h�e�h�`�_�g�b�_�� �h�[�� �h�j�]�Z�g�b�a�Z�p�b�h�g�g�h�c�� �k�l�j�m�d�l�m�j�_�� �k�h�^�_�j�`�Z�s�_�_�� �i�_�j�_�q�g�b��

�n�m�g�d�p�b�c�����\�u�i�h�e�g�y�_�f�u�o���i�h�^�j�Z�a�^�_�e�_�g�b�_�f�����b���b�o���a�Z�d�j�_�i�e�_�g�b�_���a�Z���w�e�_�f�_�g�l�Z�f�b���_�]�h��

�\�g�m�l�j�_�g�g�_�c���k�l�j�m�d�l�m�j�u; 

�� �^�h�]�h�\�h�j�u�� �k�� �d�e�b�_�g�l�h�f�� �y�\�e�y�x�l�k�y�� �h�k�g�h�\�g�u�f�b�� �^�h�d�m�f�_�g�l�Z�f�b����

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

�� �^�h�]�h�\�h�j�u�� �h�� �i�_�j�_�^�Z�q�_�� �^�b�k�l�j�b�[�m�l�b�\�h�\�� �k�h�^�_�j�`�Z�l�� �\�� �k�_�[�_��

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

�[�m�^�m�s�_�f�m���d�e�b�_�g�l�m�� 

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

�j�_�]�e�Z�f�_�g�l�_���h�l�^�_�e�Z���f�Z�j�d�_�l�b�g�]�Z�� 
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3�����������:�g�Z�e�b�a���b�k�i�h�e�v�a�m�_�f�u�o���g�Z���i�j�_�^�i�j�b�y�l�b�b���b�g�n�h�j�f�Z�p�b�h�g�g�u�o��

�k�b�k�l�_�f 

 

�B�a�� �b�g�n�h�j�f�Z�p�b�h�g�g�u�o�� �k�b�k�l�_�f�� �\�� �d�h�f�i�Z�g�b�b�� �©�D�h�g�k�m�e�v�l�Z�g�l�� �I�e�x�k�� �B�e�Z�g�ª��

�b�k�i�h�e�v�a�m�x�l�k�y���k�e�_�^�m�x�s�b�_�� 

�� �B�K���©�J�B�P���D�e�b�_�g�l�ª, CRM �k�b�k�l�_�f�Z�����i�j�_�^�g�Z�a�g�Z�q�_�g�g�Z�y���^�e�y���Z�\�l�h�f�Z�l�b�a�Z�p�b�b��

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

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

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

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

�Z�g�Z�e�b�a�Z���j�_�a�m�e�v�l�Z�l�h�\; 

�� �6�D�O�H�V�� �(�[�S�H�U�W���� �>�Z�g�g�Z�y�� �k�b�k�l�_�f�Z�� �i�h�f�h�]�Z�_�l�� �\�� �e�x�[�h�c�� �f�h�f�_�g�l�� �i�h�e�m�q�Z�l�v��

�l�h�q�g�u�_���^�Z�g�g�u�_���h�[���h�[�t�_�f�Z�o���i�j�h�^�Z�`�����i�j�_�^�k�l�Z�\�e�_�g�g�u�_���\���e�x�[�h�f���g�_�h�[�o�h�^�b�f�h�f��

�j�Z�a�j�_�a�_�� ���i�h�� �i�h�^�j�Z�a�^�_�e�_�g�b�y�f���� �f�_�g�_�^�`�_�j�Z�f���� �]�j�m�i�i�Z�f�� �l�h�\�Z�j�h�\���� �j�_�]�b�h�g�Z�f����

�h�l�j�Z�k�e�y�f���b���^�j�m�]�b�f���i�j�b�a�g�Z�d�Z�f�������b���d�h�g�l�j�h�e�b�j�h�\�Z�l�v���j�Z�[�h�l�m���f�_�g�_�^�`�_�j�h�\; 
�� ���K�����>�Z�g�g�Z�y���B�K���b�k�i�h�e�v�a�m�_�l�k�y���^�e�y���Z�\�l�h�f�Z�l�b�a�Z�p�b�b���m�q�_�l�Z���b���m�i�j�Z�\�e�_�g�b�y���g�Z��

�i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o�� �i�j�_�^�i�j�b�y�l�b�y�o���� �\�� �[�x�^�`�_�l�g�u�o�� �b�� �n�b�g�Z�g�k�h�\�u�o��

�h�j�]�Z�g�b�a�Z�p�b�y�o���� �i�j�_�^�i�j�b�y�l�b�y�o�� �h�i�l�h�\�h�c�� �b�� �j�h�a�g�b�q�g�h�c�� �l�h�j�]�h�\�e�b���� �k�n�_�j�u��

�h�[�k�e�m�`�b�\�Z�g�b�y���b���l���^�� 

�K�b�k�l�_�f�Z���i�j�h�]�j�Z�f�f���©���K�ª���h�[�_�k�i�_�q�b�\�Z�_�l�� 

1) �i�h�^�^�_�j�`�d�m���h�i�_�j�Z�l�b�\�g�h�]�h���m�i�j�Z�\�e�_�g�b�y���i�j�_�^�i�j�b�y�l�b�_�f�� 

2) �Z�\�l�h�f�Z�l�b�a�Z�p�b�x���h�j�]�Z�g�b�a�Z�p�b�h�g�g�h�c���b���o�h�a�y�c�k�l�\�_�g�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b�� 

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

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

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

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

5) �j�_�r�_�g�b�_�� �a�Z�^�Z�q�� �i�e�Z�g�b�j�h�\�Z�g�b�y���� �[�x�^�`�_�l�b�j�h�\�Z�g�b�y�� �b�� �n�b�g�Z�g�k�h�\�h�]�h��

�Z�g�Z�e�b�a�Z�� 

6) �j�Z�k�q�_�l���a�Z�j�i�e�Z�l�u���b���m�i�j�Z�\�e�_�g�b�_���i�_�j�k�h�g�Z�e�h�f�� 
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7) �^�j�m�]�b�_���h�[�e�Z�k�l�b���i�j�b�f�_�g�_�g�b�y�� 

�� �K�I�K���D�h�g�k�m�e�v�l�Z�g�l���I�e�x�k���± �b�g�n�h�j�f�Z�p�b�h�g�g�h-�i�h�b�k�d�h�\�Z�y���k�i�j�Z�\�h�q�g�Z�y��

�k�b�k�l�_�f�Z���i�h���a�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�m���J�N�����K�b�k�l�_�f�Z���\�d�e�x�q�Z�_�l���\�k�_���k�m�s�_�k�l�\�m�x�s�b�_���\�b�^�u��

�i�j�Z�\�h�\�h�c�� �b�g�n�h�j�f�Z�p�b�b���� �Z�d�l�u�� �h�j�]�Z�g�h�\�� �\�e�Z�k�l�b���� �k�m�^�_�[�g�m�x�� �i�j�Z�d�l�b�d�m����

�f�_�`�^�m�g�Z�j�h�^�g�u�_�� �^�h�]�h�\�h�j�u���� �i�j�h�_�d�l�u�� �Z�d�l�h�\�� �h�j�]�Z�g�h�\�� �\�e�Z�k�l�b���� �n�h�j�f�u��

(�[�m�o�]�Z�e�l�_�j�k�d�h�c �h�l�q�_�l�g�h�k�l�b�����[�e�Z�g�d�b�����l�b�i�h�\�u�_���^�h�]�h�\�h�j�u, �k�i�j�Z�\�h�q�g�b�d�b). 
�B�k�o�h�^�y�� �b�a�� �Z�g�Z�e�b�a�Z�� �b�k�i�h�e�v�a�m�_�f�u�o�� �d�h�f�i�Z�g�b�_�c�� �b�g�n�h�j�f�Z�p�b�h�g�g�u�o��

�j�_�r�_�g�b�c���� �f�h�`�g�h�� �k�^�_�e�Z�l�v�� �\�u�\�h�^���� �q�l�h�� �h�g�b�� �i�h�e�g�h�k�l�v�x�� �k�h�h�l�\�_�l�k�l�\�m�x�l�� �[�b�a�g�_�k-

�p�_�e�y�f���h�j�]�Z�g�b�a�Z�p�b�b�� 

 

3�����������H�j�]�Z�g�b�a�Z�p�b�h�g�g�Z�y���k�l�j�m�d�l�m�j�Z 

 

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

 
�J�b�k�m�g�h�d��6 �± �H�j�]�Z�g�b�a�Z�p�b�h�g�g�Z�y���k�l�j�m�d�l�m�j�Z���d�h�f�i�Z�g�b�b 

 

�<�h�� �]�e�Z�\�_�� �d�h�f�i�Z�g�b�b�� �k�l�h�b�l�� �]�_�g�_�j�Z�e�v�g�u�c�� �^�b�j�_�d�l�h�j���� �>�Z�e�_�_�� �h�j�]�Z�g�b�a�Z�p�b�y��

�j�Z�a�[�b�\�Z�_�l�k�y���g�Z���r�_�k�l�v���d�e�x�q�_�\�u�o���h�l�^�_�e�h�\���� 

�H�l�^�_�e���^�h�]�h�\�h�j�g�u�o���h�l�g�h�r�_�g�b�c���a�Z�g�b�f�Z�_�l�k�y���^�h�]�h�\�h�j�Z�f�b���b���\�_�^�_�g�b�_�f���\�k�_�c��

�^�h�d�m�f�_�g�l�Z�p�b�b���k���d�e�b�_�g�l�h�f���g�Z���i�j�h�l�y�`�_�g�b�b���\�k�_�]�h���k�j�h�d�Z���^�_�c�k�l�\�b�y���^�h�]�h�\�h�j�Z�� 
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�D�h�g�l�Z�d�l-�P�_�g�l�j�� �a�Z�g�b�f�Z�_�l�k�y�� �h�i�_�j�Z�l�b�\�g�h�c�� �i�h�^�^�_�j�`�d�h�c�� �i�h�e�v�a�h�\�Z�l�_�e�_�c��

�k�b�k�l�_�f�u�� �D�h�g�k�m�e�v�l�Z�g�l�� �I�e�x�k���� �B�o�� �h�k�g�h�\�g�Z�y�� �a�Z�^�Z�q�Z�� �± �h�l�\�_�q�Z�l�v�� �g�Z�� �\�h�i�j�h�k�u��

�d�e�b�_�g�l�h�\���i�h���i�h�e�v�a�h�\�Z�g�b�x���k�b�k�l�_�f�h�c�� 

�H�l�^�_�e�� �k�h�i�j�h�\�h�`�^�_�g�b�y�� �\�u�i�h�e�g�y�_�l�� �n�m�g�d�p�b�b�� �k�[�h�j�Z�� �b�g�n�h�j�f�Z�p�b�b�� �i�h��

�d�e�b�_�g�l�Z�f���� �k�\�h�_�\�j�_�f�_�g�g�h�]�h�� �h�[�g�h�\�e�_�g�b�y�� �k�b�k�l�_�f�u���� �K�h�l�j�m�^�g�b�d�b�� �w�l�h�]�h�� �h�l�^�_�e�Z��

�y�\�e�y�x�l�k�y�� �d�h�g�l�Z�d�l�g�u�f�� �e�b�p�h�f�� �d�h�f�i�Z�g�b�b�� �i�_�j�_�^�� �d�e�b�_�g�l�h�f���� �<�� �k�\�h�x�� �h�q�_�j�_�^�v����

�^�Z�g�g�u�c�� �h�l�^�_�e�� �i�h�^�j�Z�a�^�_�e�y�_�l�k�y�� �g�Z�� �D�j�Z�k�g�h�y�j�k�d�b�c�� �b�� �j�_�]�b�h�g�Z�e�v�g�u�c�� �b�a-�a�Z�� �l�h�]�h����

�q�l�h�� �©�D�h�g�k�m�e�v�l�Z�g�l�� �I�e�x�k�� �B�e�Z�g�� �\�_�^�_�l�� �^�_�y�l�_�e�v�g�h�k�l�v�� �g�Z�� �l�_�j�j�b�l�h�j�b�b�� �\�k�_�]�h��

�D�j�Z�k�g�h�y�j�k�d�h�]�h���d�j�Z�y�ª�� 

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

�p�_�e�v�x���i�j�h�^�Z�l�v���b�f���k�b�k�l�_�f�m�� 

IT �H�l�^�_�e�� �\�k�y�q�_�k�d�b�� �i�h�^�^�_�j�`�b�\�Z�_�l�� �b�� �Z�\�l�h�f�Z�l�b�a�b�j�m�_�l�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�u�� �\��

�h�j�]�Z�g�b�a�Z�p�b�b�� 

�M�q�_�[�g�u�c�� �p�_�g�l�j�� �a�Z�g�b�f�Z�_�l�k�y�� �h�[�m�q�_�g�b�_�f�� �k�h�l�j�m�^�g�b�d�h�\�� �d�e�b�_�g�l�h�\�� �i�h��

�i�j�Z�\�b�e�v�g�h�f�m���b�k�i�h�e�v�a�h�\�Z�g�b�x���k�b�k�l�_�f�u���D�h�g�k�m�e�v�l�Z�g�l���I�e�x�k�� 
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3�����������N�m�g�d�p�b�h�g�Z�e�v�g�Z�y���f�h�^�_�e�v 

 

�N�m�g�d�p�b�h�g�Z�e�v�g�Z�y�� �f�h�^�_�e�v�� �d�h�f�i�Z�g�b�b �©�D�h�g�k�m�e�v�l�Z�g�l�� �i�e�x�k�� �B�e�Z�g�ª 

�i�j�_�^�k�l�Z�\�e�_�g�Z���g�Z���j�b�k�m�g�d�_��7. 

 

 
�J�b�k�m�g�h�d��7 �± �N�m�g�d�p�b�h�g�Z�e�v�g�Z�y���f�h�^�_�e�v 

 

�>�Z�g�g�Z�y���n�m�g�d�p�b�h�g�Z�e�v�g�Z�y���f�h�^�_�e�v���g�Z�b�[�h�e�_�_���q�_�l�d�h���h�l�j�Z�`�Z�_�l���^�_�y�l�_�e�v�g�h�k�l�v��

�d�h�f�i�Z�g�b�b���©�D�h�g�k�m�e�v�l�Z�g�l���I�e�x�k���B�e�Z�g�ª���g�Z���k�_�]�h�^�g�y�r�g�b�c���^�_�g�v�����=�e�Z�\�g�h�c���a�Z�^�Z�q�_�c��

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

�d�h�g�k�m�e�v�l�Z�g�l�� �i�e�x�k���� �D�h�f�i�Z�g�b�y�� �i�j�_�^�h�k�l�Z�\�e�y�_�l�� �\�k�_�\�h�a�f�h�`�g�u�_�� �m�k�e�h�\�b�y�� �^�e�y��

�^�h�k�l�b�`�_�g�b�y���w�l�h�c���p�_�e�b�� 

�B�a�� �\�u�r�_�h�i�b�k�Z�g�g�h�c�� �n�m�g�d�p�b�h�g�Z�e�v�g�h�c�� �f�h�^�_�e�b�� �i�j�_�^�i�j�b�y�l�b�y�� �f�h�`�g�h��

�h�i�j�_�^�_�e�b�l�v���h�k�g�h�\�g�u�_���[�b�a�g�_�k-�i�j�h�p�_�k�k�u���d�h�f�i�Z�g�b�b�� 

�� �i�j�h�^�Z�`�Z���k�b�k�l�_�f�u���D�h�g�k�m�e�v�l�Z�g�l���i�e�x�k�� 

�� �h�[�m�q�_�g�b�_���k�h�l�j�m�^�g�b�d�h�\���d�e�b�_�g�l�h�\�� 
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�� �h�[�g�h�\�e�_�g�b�_���k�b�k�l�_�f�u���m���d�e�b�_�g�l�h�\�� 

�� �a�Z�d�e�x�q�_�g�b�_���^�h�]�h�\�h�j�h�\�� 

�� �i�h�^�^�_�j�`�d�Z���d�e�b�_�g�l�h�\�� 

 

3�������:�g�Z�e�b�a���h�k�g�h�\�g�u�o���[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\���i�j�_�^�i�j�b�y�l�b�y 

 

3.2.1 SWOT-�Z�g�Z�e�b�a 

 

�;�b�a�g�_�k-�i�j�h�p�_�k�k�u�� �f�h�`�g�h�� �j�Z�a�^�_�e�b�l�v�� �g�Z�� �h�k�g�h�\�g�u�_�� �b�� �\�k�i�h�f�h�]�Z�l�_�e�v�g�u�_����

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

�i�j�b�[�u�e�b�� �h�l�� �i�j�h�^�Z�`�b�� �K�I�K�� �D�h�g�k�m�e�v�l�Z�g�l�� �I�e�x�k�� �b�� �_�_�� �h�[�k�e�m�`�b�\�Z�g�b�y, 

�k�e�_�^�h�\�Z�l�_�e�v�g�h���� �d�� �h�k�g�h�\�g�u�f�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�Z�f�� �d�h�f�i�Z�g�b�b�� �h�l�g�h�k�y�l�k�y�� �l�Z�d�b�_��

�i�j�h�p�_�k�k�u�� �d�Z�d�� �©�A�Z�d�e�x�q�_�g�b�_�� �^�h�]�h�\�h�j�Z�� �g�Z�� �i�j�h�^�Z�`�m�ª�� �b�� �©�K�\�h�_�\�j�_�f�_�g�g�h�_��

�h�[�g�h�\�e�_�g�b�_���K�I�K���D���ª�� 

�J�Z�g�`�b�j�h�\�Z�g�b�_�� �i�j�h�p�_�k�k�h�\�� �b�� �l�_�k�l�b�j�h�\�Z�g�b�_�� �d�j�b�l�_�j�b�_�\�� �i�h�a�\�h�e�b�e�h��

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

�h�[�g�h�\�e�_�g�b�y���k�b�k�l�_�f�u���d�h�g�k�m�e�v�l�Z�g�l���i�e�x�k. 

�<�� �o�h�^�_ �i�j�h�\�_�^�_�g�b�y�� �6�:�2�7-�Z�g�Z�e�b�a�Z�� �b�k�k�e�_�^�m�x�l�k�y�� �\�h�a�f�h�`�g�u�_�� �m�]�j�h�a�u�� �b��

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

�b�� �\�h�a�f�h�`�g�h�k�l�b���� �h�[�_�k�i�_�q�b�\�Z�x�s�b�_�� �j�_�r�_�g�b�_�� �i�j�h�[�e�_�f�u���� �F�Z�l�j�b�p�Z�� �m�]�j�h�a��

�i�j�_�^�k�l�Z�\�e�_�g�Z���\���l�Z�[�e�b�p�_ 2. 

 

�L�Z�[�e�b�p�Z�������± �F�Z�l�j�b�p�Z���m�]�j�h�a 

�<�_�j�h�y�l�g�h�k�l�b��
�j�_�Z�e�b�a�Z�p�b�b���m�]�j�h�a 

�I�h�k�e�_�^�k�l�\�b�y���m�]�j�h�a 
�j�Z�a�j�m�r�b�l�_�e�v�g�u�_ �l�y�`�_�e�u�_ �e�_�]�d�b�_ 

�<�u�k�h�d�Z�y 11 

�������I�h�y�\�e�_�g�b�_��
�d�h�g�d�m�j�_�g�l�h�\���k���[�h�e�_�_��

�e�m�q�r�_�c���k�b�k�l�_�f�h�c��
�h�[�g�h�\�e�_�g�b�c 

13 

�K�j�_�^�g�y�y 21 �������H�r�b�[�h�q�g�u�_��
�^�_�c�k�l�\�b�y���k�i�_�p�b�Z�e�b�k�l�Z 

23 
 

�G�b�a�d�Z�y 
�������A�Z�g�_�k�_�g�b�_��

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

�������I�j�h�[�e�_�f�u���i�h��
�^�h�j�h�]�_���d���d�e�b�_�g�l�m 

�������H�l�k�m�l�k�l�\�b�_��
�w�e�_�d�l�j�b�q�_�k�l�\�Z���m��

�d�e�b�_�g�l�Z 
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�:�g�Z�e�b�a���f�Z�l�j�b�p�u���m�]�j�h�a�����i�j�_�^�k�l�Z�\�e�_�g�g�h�c���\���l�Z�[�e�b�p�_��2�����i�h�a�\�h�e�y�_�l���k�^�_�e�Z�l�v��

�\�u�\�h�^���h���g�_�h�[�o�h�^�b�f�h�k�l�b���h�[�y�a�Z�l�_�e�v�g�u�o���d�h�j�j�_�d�l�b�j�m�x�s�b�o���^�_�c�k�l�\�b�c���^�e�y���k�g�y�l�b�y��

�m�]�j�h�a�u���� �i�h�i�Z�\�r�_�c�� �g�Z�� �i�h�e�_ 12���� �l�Z�d�� �d�Z�d�� �d�e�b�_�g�l�u�� �f�h�]�m�l�� �i�j�_�^�i�h�q�_�k�l�v��

�d�h�g�d�m�j�_�g�l�h�\���� �M�]�j�h�a�m�� �g�Z�� �i�h�e�_ 33 �f�h�`�g�h�� �\�j�_�f�_�g�g�h�� �g�_�� �m�q�b�l�u�\�Z�l�v���� �M�]�j�h�a�u����

�j�Z�k�i�h�e�h�`�_�g�g�u�_�� �i�h�e�y�o�� ���������� ���������� �f�h�`�g�h�� �m�k�l�j�Z�g�y�l�v���� �\�� �k�e�m�q�Z�_�� �g�Z�e�b�q�b�y��

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

�I�j�b���k�h�k�l�Z�\�e�_�g�b�b���f�Z�l�j�b�p�u���\�h�a�f�h�`�g�h�k�l�_�c���� �i�j�_�^�k�l�Z�\�e�_�g�g�h�c �\���l�Z�[�e�b�p�_ 2, 

�\�g�b�f�Z�g�b�_�� �h�[�j�Z�s�Z�_�l�k�y�� �g�Z�� �m�k�e�h�\�b�y���� �d�h�l�h�j�u�_�� �h�[�_�k�i�_�q�b�\�Z�x�l�� �\�u�k�h�d�m�x��

�\�_�j�h�y�l�g�h�k�l�v���m�k�i�_�o�Z�� 

�I�_�j�_�c�^�_�f���d���j�Z�k�k�f�h�l�j�_�g�b�x���f�Z�l�j�b�p�u���\�h�a�f�h�`�g�h�k�l�_�c 

 

�L�Z�[�e�b�p�Z�������± �F�Z�l�j�b�p�Z���\�h�a�f�h�`�g�h�k�l�_�c 

�<�_�j�h�y�l�g�h�k�l�v��
�b�k�i�h�e�v�a�h�\�Z�g�b�y��
�\�h�a�f�h�`�g�h�k�l�_�c 

�<�e�b�y�g�b�_���g�Z���i�j�h�p�_�k�k 

�k�b�e�v�g�h�_ �m�f�_�j�_�g�g�h�_ �k�e�Z�[�h�_ 

�<�u�k�h�d�Z�y 11 

12 
�I�h�\�u�r�_�g�b�_��
�e�h�y�e�v�g�h�k�l�b��

�d�e�b�_�g�l�Z 

13 

�K�j�_�^�g�y�y 

21 
�B�k�i�h�e�v�a�h�\�Z�g�b�_��KPI 

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

22 23 

�G�b�a�d�Z�y 31 32 33 
 

�<�h�a�f�h�`�g�h�k�l�b���� �i�j�_�^�k�l�Z�\�e�_�g�g�u�_�� �\�� �l�Z�[�e�b�p�_�� ������ �i�h�i�Z�^�Z�x�s�b�_�� �g�Z�� �i�h�e�y�� ������ �b��

21 �g�_�h�[�o�h�^�b�f�h�� �h�[�y�a�Z�l�_�e�v�g�h�� �b�k�i�h�e�v�a�h�\�Z�l�v���� �l�Z�d�� �d�Z�d�� �\�h�a�f�h�`�g�h�k�l�v�� ������ �i�h�a�\�h�e�b�l��

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

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

�d�e�b�_�g�l�h�\�� 

�>�e�y�� �k�h�i�h�k�l�Z�\�e�_�g�b�y�� �\�h�a�f�h�`�g�h�k�l�_�c�� �b�� �m�]�j�h�a���� �Z�� �l�Z�d�`�_�� �k�b�e�v�g�u�o�� �b�� �k�e�Z�[�u�o��

�k�l�h�j�h�g���i�h�k�l�j�h�b�f���k�\�h�^�g�m�x �f�Z�l�j�b�p�m���6�:�2�7-�Z�g�Z�e�b�a�Z�����L�Z�[�e�b�p�Z����). 

�G�Z���i�_�j�_�k�_�q�_�g�b�b���j�Z�a�^�_�e�h�\���h�[�j�Z�a�m�x�l�k�y���q�_�l�u�j�_���i�h�e�y���� 

��  �©�K�<�ª�����k�b�e�Z���b���\�h�a�f�h�`�g�h�k�l�b������ 
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�� �©�K�M�ª�����k�b�e�Z���b���m�]�j�h�a�u������ 

�� �©�K�e�<�ª�����k�e�Z�[�h�k�l�v���b���\�h�a�f�h�`�g�h�k�l�v���� 

�� �©�K�e�M�ª�����k�e�Z�[�h�k�l�v���b���m�]�j�h�a�u���� 

 

�L�Z�[�e�b�p�Z�������± �F�Z�l�j�b�p�Z��SWOT-�Z�g�Z�e�b�a�Z�� 

 
�<�h�a�f�h�`�g�h�k�l�b 

 
�M�]�j�h�a�u 

 

�K�b�e�v�g�u�_���k�l�h�j�h�g�u 
1 �I�j�y�f�h�c���d�h�g�l�Z�d�l���k��

�d�e�b�_�g�l�h�f 

�I�h�^�^�_�j�`�b�\�Z�l�v���l�_�i�e�u�c��
�d�h�g�l�Z�d�l���k���d�e�b�_�g�l�h�f 

�A�g�Z�l�v���h�[���m�]�j�h�`�Z�x�s�b�o��
�n�Z�d�l�h�j�Z�o���b���k�\�h�_�\�j�_�f�_�g�g�h���b�o��

�m�k�l�j�Z�g�y�l�v 

�K�e�Z�[�u�_���k�l�h�j�h�g�u 
1 �H�]�j�Z�g�b�q�_�g�b�_���n�b�g�Z�g�k�h�\ 
2 �A�Z�^�_�c�k�l�\�h�\�Z�g�h���f�g�h�]�h��

�i�h�^�j�Z�a�^�_�e�_�g�b�c���d�h�f�i�Z�g�b�b 
�����>�h�e�]�Z�y���i�j�h�p�_�^�m�j�Z 

�D�h�g�l�j�h�e�b�j�h�\�Z�l�v���j�Z�[�h�l�m��
�i�h�^�j�Z�a�^�_�e�_�g�b�c 

�H�l�g�b�f�Z�l�v���\�j�_�f�y���j�Z�[�h�l�u��
�d�e�b�_�g�l�h�\ 

 

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

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

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

 

3�����������F�h�^�_�e�b�j�h�\�Z�g�b�_���[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\ 

 

�H�^�g�b�f�� �b�a�� �d�e�x�q�_�\�u�o�� �i�j�h�p�_�k�k�h�\���� �i�j�h�l�_�d�Z�x�s�b�o�� �\�� �h�j�]�Z�g�b�a�Z�p�b�b��

�©�D�h�g�k�m�e�v�l�Z�g�l�� �I�e�x�k�� �B�e�Z�g�ª�� �y�\�e�y�_�l�k�y�� �i�j�h�p�_�k�k�� �i�h�y�\�e�_�g�b�y�� �g�h�\�h�]�h�� �d�e�b�_�g�l�Z����

�H�k�g�h�\�g�u�f�b�� �k�m�s�g�h�k�l�y�f�b���� �i�j�b�g�b�f�Z�x�s�b�f�b�� �m�q�Z�k�l�b�_�� �\�� �i�j�h�l�_�d�Z�g�b�b�� �^�Z�g�g�h�]�h��

�i�j�h�p�_�k�k�Z���� �y�\�e�y�x�l�k�y�� �f�_�g�_�^�`�_�j�� �i�h�� �i�j�h�^�Z�`�Z�f���� �h�l�^�_�e�� �^�h�]�h�\�h�j�g�u�o�� �h�l�g�h�r�_�g�b�c��

���H�>�H������ �k�i�_�p�b�Z�e�b�k�l�� �b�g�n�h�j�f�Z�p�b�h�g�g�h�]�h�� �h�[�k�e�m�`�b�\�Z�g�b�y�� ���K�B�H���� �b��

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

�\�u�i�h�e�g�_�g�g�Z�y���\���g�h�l�Z�p�b�b��ARIS, �i�j�_�^�k�l�Z�\�e�_�g�Z���g�Z���j�b�k�m�g�d�_������ 
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�J�b�k�m�g�h�d�������± �F�h�^�_�e�v���i�j�h�p�_�k�k�Z���i�h�y�\�e�_�g�b�y���g�h�\�h�]�h���d�e�b�_�g�l�Z 
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�H�^�g�b�f�� �b�a�� �d�e�x�q�_�\�u�o�� �i�j�h�p�_�k�k�h�\�� �h�k�g�h�\�g�h�]�h�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�Z�� �y�\�e�y�_�l�k�y��

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

�w�l�h�]�h���i�j�h�p�_�k�k�Z���\���g�h�l�Z�p�b�y�o��ARIS �b��BPMN �k�h�h�l�\�_�l�k�l�\�_�g�g�h�� 

 

 

�J�b�k�m�g�h�d�������± �F�h�^�_�e�v���i�j�h�p�_�k�k�Z���a�Z�d�e�x�q�_�g�b�y���^�h�]�h�\�h�j�Z���\���g�h�l�Z�p�b�b��ARIS 
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�J�b�k�m�g�h�d���������± �F�h�^�_�e�v���i�j�h�p�_�k�k�Z���a�Z�d�e�x�q�_�g�b�y���^�h�]�h�\�h�j�Z���\���g�h�l�Z�p�b�b��BPMN 
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�H�k�h�[�_�g�g�h�k�l�v�x�� �^�Z�g�g�h�]�h�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�Z���� �y�\�e�y�_�l�k�y�� �l�h���� �q�l�h�� �i�j�b�� �\�u�[�h�j�_��

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

�d�h�f�f�_�j�q�_�k�d�h�]�h�� �^�h�]�h�\�h�j�Z�� �b�� �g�_�d�h�f�f�_�j�q�_�k�d�h�]�h�� �^�h�]�h�\�h�j�Z���� �<�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l��

�w�l�h�]�h���� �i�j�h�p�_�k�k�� �f�h�`�_�l�� �i�j�h�o�h�^�b�l�v�� �b�e�b�� �g�_�� �i�j�h�o�h�^�b�l�v�� �q�_�j�_�a�� �h�i�j�_�^�_�e�_�g�g�u�_��

�n�m�g�d�p�b�b�� 

�F�h�`�g�h�� �k�d�Z�a�Z�l�v���� �q�l�h �g�h�l�Z�p�b�y��ARIS �g�_�f�g�h�]�h�� �m�k�l�m�i�Z�_�l�� �g�h�l�Z�p�b�b��BPMN, 

�i�h�l�h�f�m���q�l�h��BPMN�±�^�b�Z�]�j�Z�f�f�Z���[�h�e�_�_���i�h�g�y�l�g�Z���� �b�� �h�[�u�q�g�u�c�� �q�_�e�h�\�_�d�� �f�h�`�_�l���[�_�a��

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

�L�Z�d�`�_�� �i�h�k�l�j�h�b�f�� �f�h�^�_�e�v�� �i�j�h�p�_�k�k�Z�� �h�[�g�h�\�e�_�g�b�_�� �k�b�k�l�_�f�u�� �m�� �d�e�b�_�g�l�h�\����

�d�h�l�h�j�u�c�� �\�� �i�h�e�g�h�c�� �f�_�j�_�� �i�j�h�y�\�e�y�_�l�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�_�� �h�k�g�h�\�g�u�o�� �i�h�^�j�Z�a�^�_�e�_�g�b�c��

�i�j�_�^�i�j�b�y�l�b�y���� �H�i�b�k�Z�g�b�_�� �^�Z�g�g�h�]�h�� �i�j�h�p�_�k�k�Z�� �\�� �g�h�l�Z�p�b�b��IDEF0 �i�j�_�^�k�l�Z�\�e�_�g�h�� �g�Z��

�j�b�k�m�g�d�_������.  

 

 
�J�b�k�m�g�h�d��11 �± �F�h�^�_�e�v���[�b�a�g�_�k���i�j�h�p�_�k�k�Z���H�[�g�h�\�e�_�g�b�_���k�b�k�l�_�f�u��

�D�h�g�k�m�e�v�l�Z�g�l���i�e�x�k���m���d�e�b�_�g�l�Z 
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�L�Z�d�`�_�� �i�h�k�l�j�h�b�f�� �f�h�^�_�e�v�� �w�l�h�]�h�� �`�_�� �i�j�h�p�_�k�k�Z�� �\�� �g�h�l�Z�p�b�b��eEPC, �q�l�h�[�u��

�j�Z�k�k�f�h�l�j�_�l�v���_�]�h���[�h�e�_�_���^�_�l�Z�e�v�g�h�����>�Z�g�g�Z�y���f�h�^�_�e�v���i�j�_�^�k�l�Z�\�e�_�g�Z���g�Z���j�b�k�m�g�d�_�������� 
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�J�b�k�m�g�h�d���������± eEPC �f�h�^�_�e�v���i�j�h�p�_�k�k�Z���h�[�g�h�\�e�_�g�b�y���k�b�k�l�_�f�u���D�� 
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�G�Z�a�\�Z�g�b�_�� �i�j�h�p�_�k�k�Z���� �©�H�[�g�h�\�e�_�g�b�_�� �k�b�k�l�_�f�u�� �D�h�g�k�m�e�v�l�Z�g�l�� �I�e�x�k�� �m��

�d�e�b�_�g�l�Z�ª�� 

�P�_�e�v�� �i�j�h�p�_�k�k�Z�� �i�h�^�^�_�j�`�Z�g�b�_�� �[�Z�a�u�� �^�Z�g�g�u�o�� �K�I�K�� �D�h�g�k�m�e�v�l�Z�g�l�� �I�e�x�k�� �m��

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

�\�u�o�h�^�y�l���g�h�\�u�_���a�Z�d�h�g�u���b���d�h�j�j�_�d�l�b�j�m�x�l�k�y���k�l�Z�j�u�_���� 

�<�e�Z�^�_�e�_�p���i�j�h�p�_�k�k�Z�����]�_�g�_�j�Z�e�v�g�u�c���^�b�j�_�d�l�h�j. 

�M�q�Z�k�l�g�b�d�b�� �i�j�h�p�_�k�k�Z���� �k�i�_�p�b�Z�e�b�k�l�� �i�h�� �k�h�i�j�h�\�h�`�^�_�g�b�x, �j�m�d�h�\�h�^�b�l�_�e�v��

�]�j�m�i�i�u���k�h�i�j�h�\�h�`�^�_�g�b�y, �[�m�o�]�Z�e�l�_�j�����k�h�l�j�m�^�g�b�d���l�_�o�����h�l�^�_�e�Z�����d�e�b�_�g�l. 

�<�o�h�^�u�� �i�j�h�p�_�k�k�Z���� �k�i�b�k�h�d�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�o�� �b�g�n�h�j�f�Z�p�b�h�g�g�u�o�� �[�Z�g�d�h�\��

�^�e�y���h�[�g�h�\�e�_�g�b�y�����i�h�l�j�_�[�g�h�k�l�v���d�e�b�_�g�l�Z���\���h�[�g�h�\�e�_�g�b�b. 

�<�u�o�h�^�u�� �i�j�h�p�_�k�k�Z���� �h�[�g�h�\�e�_�g�g�Z�y�� �K�I�K�� �D�h�g�k�m�e�v�l�Z�g�l�� �I�e�x�k���� �h�l�q�_�l�� �h��

�i�j�h�^�_�e�Z�g�g�h�c���j�Z�[�h�l�_���k�i�_�p�b�Z�e�b�k�l�Z���i�h���k�h�i�j�h�\�h�`�^�_�g�b�x. 

�J�_�k�m�j�k�u���� �g�_�h�[�o�h�^�b�f�u�_�� �^�e�y�� �\�u�i�h�e�g�_�g�b�y�� �i�j�h�p�_�k�k�Z���� �w�e�_�d�l�j�h�g�g�u�_��

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

�d�h�f�i�Z�g�b�b�����n�b�g�Z�g�k�u�� 

�I�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�v�� �h�i�_�j�Z�p�b�c�� �i�j�h�p�_�k�k�Z���� �K�i�_�p�b�Z�e�b�k�l�� �i�h��

�k�h�i�j�h�\�h�`�^�_�g�b�x�� �k�h�k�l�Z�\�e�y�_�l�� �k�i�b�k�h�d�� �g�_�h�[�o�h�^�b�f�u�o�� �b�g�n���� �[�Z�g�d�h�\. �<�� �l�_�o���� �h�l�^�_�e�_��

�g�Z�� �h�k�g�h�\�Z�g�b�b�� �^�Z�g�g�h�]�h�� �k�i�b�k�d�Z�� �a�Z�i�b�k�u�\�Z�x�l�� �b�g�n���� �[�Z�g�d�b�� �g�Z�� �g�h�k�b�l�_�e�v��

�b�g�n�h�j�f�Z�p�b�b���� �>�Z�e�_�_�� �k�i�_�p�b�Z�e�b�k�l�� �_�^�_�l�� �d�� �d�e�b�_�g�l�m�� �b�� �m�k�l�Z�g�Z�\�e�b�\�Z�_�l�� �a�Z�i�b�k�Z�g�g�u�_��

�h�[�g�h�\�e�_�g�b�y�� 

�I�h�d�Z�a�Z�l�_�e�b�� �w�n�n�_�d�l�b�\�g�h�k�l�b �i�j�h�p�_�k�k�Z���� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �^�_�y�l�_�e�v�g�h�k�l�b��

�k�i�_�p�b�Z�e�b�k�l�Z���i�h���k�h�i�j�h�\�h�`�^�_�g�b�x�� �m�^�h�\�e�_�l�\�h�j�_�g�g�h�k�l�v���d�e�b�_�g�l�Z�� 

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

�h�l�d�e�x�q�b�l�v�k�y�� 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �h�i�b�k�Z�g�g�u�_�� �\�u�r�_�� �i�j�h�p�_�k�k�u�� �l�j�_�[�m�x�l�� �r�b�j�h�d�h�]�h��

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

�>�Z�g�g�h�_�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�_�� �f�h�`�g�h�� �h�i�l�b�f�b�a�b�j�h�\�Z�l�v���� �i�h�w�l�h�f�m�� �[�u�e�h�� �i�j�b�g�y�l�h��

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

�d�h�l�h�j�u�c�� �i�h�\�u�k�b�l�v�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�y�� �i�h�^�j�Z�a�^�_�e�_�g�b�c�� �l�h�j�]�h�\�u�o��

�i�j�_�^�i�j�b�y�l�b�c�� 
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3.3 �H�k�m�s�_�k�l�\�e�_�g�b�_���j�_�]�e�Z�f�_�g�l�Z�p�b�b���[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\ 

 

�B�k�o�h�^�y�� �b�o�� �Z�g�Z�e�b�a�Z�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\���� �h�i�b�k�Z�g�g�u�o�� �\�h�� �\�l�h�j�h�c�� �]�e�Z�\�_����

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

�f�h�`�_�l���i�h�y�\�b�l�v�k�y���g�_�d�b�c���o�Z�h�k �\���h�[�y�a�Z�g�g�h�k�l�y�o�����a�Z�[�u�l�u�_���d�e�b�_�g�l�u�����g�_�h�i�e�Z�q�_�g�g�u�_��

�k�q�_�l�Z���� �:�� �b�g�h�]�^�Z�� �l�Z�d�h�_�� �i�j�h�b�k�o�h�^�b�l�� �g�Z�� �i�j�h�l�y�`�_�g�b�b�� �\�k�_�c�� �`�b�a�g�b��

�d�h�f�i�Z�g�b�b�� �;�b�a�g�_�k-�i�j�h�p�_�k�k���j�Z�[�h�l�Z�_�l���[�_�k�d�h�g�l�j�h�e�v�g�h�� 

�?�k�l�_�k�l�\�_�g�g�h�����b���j�Z�[�h�q�b�c���i�_�j�k�h�g�Z�e�����b���f�_�g�_�^�`�_�j�u�����b���^�b�j�_�d�l�h�j�Z���h�s�m�s�Z�x�l��

�i�j�h�[�e�_�f�m �b�a-�a�Z�� �w�l�b�o�� �n�Z�d�l�h�j�h�\���� �K�h�l�j�m�^�g�b�d�b�� �j�Z�[�h�l�Z�x�l�� �k�e�b�r�d�h�f�� �f�g�h�]�h����

�f�_�g�_�^�`�_�j�u�� �l�j�_�[�m�x�l�� �^�h�i�h�e�g�b�l�_�e�v�g�u�o�� �n�h�g�^�h�\�� �g�Z �a�Z�j�Z�[�h�l�g�u�_�� �i�e�Z�l�u�� �b�e�b��

�l�j�_�[�m�x�l�� �b�a�� �i�_�j�k�h�g�Z�e�Z�� �k�e�b�r�d�h�f�� �f�g�h�]�h. �<�� �b�l�h�]�_�� �d�h�f�i�Z�g�b�y�� �g�_�^�h�i�h�e�m�q�Z�_�l��

�k�m�s�_�k�l�\�_�g�g�m�x���i�j�b�[�u�e�v. 

�B�a�[�Z�\�b�l�v�k�y�� �h�l �i�j�h�[�e�_�f�� �i�h�f�h�`�_�l�� �n�h�j�f�Z�e�b�a�Z�p�b�y�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\���� �b�e�b��

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

�d�Z�d�h�c�� �k�d�h�j�h�k�l�v�x �^�_�e�Z�_�l���� �>�Z�g�g�u�_�� �^�h�d�m�f�_�g�l�u�� �g�_�� �y�\�e�y�x�l�k�y�� �]�Z�j�Z�g�l�h�f��

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

�h�l���\�u�i�h�e�g�_�g�b�y �a�Z�d�j�_�i�e�z�g�g�u�o���i�j�Z�\�b�e���b���d�h�g�l�j�h�e�y �g�Z�^ �\�u�i�h�e�g�_�g�b�_�f�� 

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

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

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

�\�u�i�h�e�g�y�l�v�k�y���[�h�e�_�_���q�_�f���h�^�g�b�f���k�h�l�j�m�^�g�b�d�h�f�� 

�>�Z�e�_�_���i�j�_�^�k�l�Z�\�e�_�g���Z�e�]�h�j�b�l�f���j�_�]�e�Z�f�_�g�l�Z�p�b�b���[�b�a�g�_�k-�i�j�h�p�_�k�k�h�\�� 

�������G�Z�c�l�b���d�h�g�d�j�_�l�g�m�x���i�j�h�[�e�_�f�m 

�<�h�a�v�f�_�f�� �a�Z�� �h�k�g�h�\�m�� �i�j�h�[�e�_�f�m���� �d�h�l�h�j�Z�y �k�m�s�_�k�l�\�m�_�l �m�� �h�[�t�_�d�l�Z��

�b�k�k�e�_�^�h�\�Z�g�b�y �± �f�_�^�e�_�g�g�h�_ �h�[�g�h�\�e�_�g�b�_ �k�b�k�l�_�f�u���d�h�g�k�m�e�v�l�Z�g�l���i�e�x�k �b���k�e�b�r�d�h�f��

�r�b�j�h�d�h�_�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�_�� �j�Z�a�e�b�q�g�u�o�� �i�h�^�j�Z�a�^�_�e�_�g�b�c�� �d�h�f�i�Z�g�b�b�� �i�j�b��

�h�[�_�k�i�_�q�_�g�b�b�� �i�j�h�p�_�k�k�Z���� �D�e�b�_�g�l�u�� �`�^�Z�l�v�� �g�_�� �e�x�[�y�l���� �Z�� �i�h�l�h�f�m�� �f�h�`�g�h�� �k�f�_�e�h��

�m�l�\�_�j�`�^�Z�l�v�����q�l�h���q�_�f���[�u�k�l�j�_�_�� �[�m�^�_�l���i�j�h�l�_�d�Z�l�v���^�Z�g�g�u�c���i�j�h�p�_�k�k�����l�_�f���e�h�y�e�v�g�_�_��

�h�g�b���[�m�^�m�l. 
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�;�m�^�_�f�� �k�q�b�l�Z�l�v �i�j�b�q�b�g�h�c�� �i�j�h�[�e�_�f�u�� �l�h���� �q�l�h �g�_�� �\�k�_�� �k�h�l�j�m�^�g�b�d�b�� �a�g�Z�x�l�� �± 

�q�l�h�����d�h�]�^�Z���b���d�Z�d���^�_�e�Z�l�v�� 

�L�Z�d�b�f���h�[�j�Z�a�h�f�����\�u�i�h�e�g�_�g���i�_�j�\�u�c���i�m�g�d�l���± �h�i�j�_�^�_�e�_�g�h �f�_�k�l�h���i�h�y�\�e�_�g�b�y��

�i�j�b�q�b�g�u���\�h�a�g�b�d�Z�x�s�b�o���i�j�h�[�e�_�f�� 

�������H�i�j�_�^�_�e�b�l�v���g�Z�q�Z�e�h���b���d�h�g�_�p���i�j�h�p�_�k�k�Z 

�<�l�h�j�h�c�� �i�m�g�d�l�� �± �h�^�g�h�a�g�Z�q�g�h�� �h�i�j�_�^�_�e�y�_�f�� �g�Z�q�Z�e�h�� �b�� �a�Z�\�_�j�r�_�g�b�_�� �[�b�a�g�_�k-

�i�j�h�p�_�k�k�Z�� 

�I�j�h�p�_�k�k�� �± �f�_�j�h�i�j�b�y�l�b�y���� �g�Z�i�j�Z�\�e�_�g�g�u�_�� �g�Z�� �k�h�a�^�Z�g�b�_�� �i�j�h�^�m�d�l�Z�� �^�e�y��

�i�h�l�j�_�[�b�l�_�e�y���� �I�h�l�j�_�[�b�l�_�e�v�� �\�� �g�Z�r�_�f�� �k�e�m�q�Z�_�� �± �d�e�b�_�g�l���� �H�g�� �i�h�l�j�_�[�e�y�_�l��

�d�m�i�e�_�g�g�u�c �b�f�� �i�j�h�^�m�d�l���� �l���_���� �h�i�b�k�Z�g�b�_�� �©�Q�l�h�ª���� �©�<�� �d�Z�d�b�_�� �k�j�h�d�b�ª���� �b�� �©�A�Z�� �d�Z�d�b�_��

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

�I�j�b���k�h�k�l�Z�\�e�_�g�b�b���j�_�]�e�Z�f�_�g�l�Z���[�b�a�g�_�k-�i�j�h�p�_�k�k�Z���\���i�_�j�\�m�x���h�q�_�j�_�^�v���g�m�`�g�h 

�m�q�b�l�u�\�Z�l�v���b�g�l�_�j�_�k�u���i�h�l�j�_�[�b�l�_�e�y�����\�h���\�l�h�j�m�x���h�q�_�j�_�^�v�� �± �d�h�f�i�Z�g�b�b�����b���l�h�e�v�d�h���\��

�l�j�_�l�v�x���± �b�g�l�_�j�_�k�u���h�l�^�_�e�v�g�u�o���j�h�e�_�c���b�e�b���^�h�e�`�g�h�k�l�_�c���\���i�j�h�p�_�k�k�_�� 

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

�i�h�e�m�q�_�g���� �Z�� �k�h�l�j�m�^�g�b�d�Z�f�b �i�j�h�d�h�g�l�j�h�e�b�j�h�\�Z�g�h�� �w�l�h�� �i�h�e�m�q�_�g�b�_���� �F�h�`�g�h��

�]�h�\�h�j�b�l�v �h���i�j�h�^�m�d�l�Z�o���\���k�Z�f�h�f���r�b�j�h�d�h�f���k�f�u�k�e�_���± �w�l�h���f�h�]�m�l���[�u�l�v���^�h�d�m�f�_�g�l�u����

�h�d�Z�a�Z�g�g�u�_�� �m�k�e�m�]�b���� �n�Z�c�e�u���� �i�j�b�g�y�l�u�_�� �j�_�r�_�g�b�y�� �b�� �l���^���� �I�h�l�j�_�[�b�l�_�e�b�� �l�h�q�g�h�� �l�Z�d��

�`�_�� �f�h�]�m�l�� �[�u�l�v�� �j�Z�a�g�u�_�� �± �^�_�i�Z�j�l�Z�f�_�g�l�u���� �d�h�g�d�j�_�l�g�u�_�� �k�h�l�j�m�^�g�b�d�b���� �d�e�b�_�g�l�u����

�b�g�n�h�j�f�Z�p�b�h�g�g�u�_���k�b�k�l�_�f�u���b���l���^�� 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �h�i�j�_�^�_�e�y�_�f�k�y�� �k �\�u�o�h�^�h�f �i�j�h�p�_�k�k�Z �± �h�[�g�h�\�e�_�g�b�_��

�k�b�k�l�_�f�u �d�e�b�_�g�l�h�f���i�h�e�m�q�_�g�h�����Z���d�h�f�i�Z�g�b�_�c �i�h�e�m�q�_�g�h���_�]�h���j�_�r�_�g�b�_���i�h���^�Z�g�g�h�f�m��

�i�j�h�p�_�k�k�m�����<���\�u�o�h�^�Z�o���i�j�h�p�_�k�k�Z���l�Z�d�`�_���k�e�_�^�m�_�l���m�d�Z�a�Z�l�v���i�j�h�^�m�d�l�����i�h�e�_�a�g�u�c���^�e�y��

�d�h�f�i�Z�g�b�b���± �Z���b�f�_�g�g�h���e�h�y�e�v�g�h�k�l�v���d�e�b�_�g�l�Z. 

�I�_�j�_�c�^�_�f�� �d �\�o�h�^�m �i�j�h�p�_�k�k�Z �± �\�Z�j�b�Z�p�b�c�� �f�h�`�_�l�� �[�u�l�v�� �f�g�h�]�h���� �g�h���� �d�Z�d��

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

�d�e�b�_�g�l�Z�� �^�h�� �l�Z�d�h�c�� �k�l�_�i�_�g�b���� �q�l�h�[�u�� �_�z�� �f�h�`�g�h�� �[�u�e�h�� �h�p�_�g�b�l�v���� �I�h�l�j�_�[�g�h�k�l�b���� �h�l��

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

�I�h�w�l�h�f�m �f�h�`�g�h �l�Z�d���b���k�n�h�j�f�m�e�b�j�h�\�Z�l�v �± �g�Z���\�o�h�^���i�j�h�p�_�k�k�Z���i�j�b�o�h�^�b�l���©�A�Z�i�j�h�k��

�d�e�b�_�g�l�Z�ª�� 

�������H�i�b�k�Z�l�v�����q�l�h���g�m�`�g�h �k�^�_�e�Z�l�v���i�h�^�j�h�[�g�h 

�L�j�_�l�b�c���i�m�g�d�l�� �h�l�\�_�q�Z�_�l�� �g�Z���\�h�i�j�h�k�� �± �Z���q�l�h���g�m�`�g�h���k�^�_�e�Z�l�v���� �q�l�h�[�u�� �a�Z�i�j�h�k��

�d�e�b�_�g�l�Z�� �h�[�j�Z�[�h�l�Z�l�v�"�� �G�Z�� �w�l�h�f�� �i�m�g�d�l�_�� �g�m�`�g�h �j�_�r�b�l�v�� �l�h�e�v�d�h�� �©�Q�L�H�ª�� �g�Z�^�h��

�k�^�_�e�Z�l�v���� �g�h�� �g�_�� �©�d�l�h�ª���� �>�e�y�� �h�i�b�k�u�\�Z�_�f�h�]�h�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�Z �k�^�_�e�Z�l�v�� �g�m�`�g�h��

�j�Z�a�g�h�_�� 

�•  �i�h�^�]�h�l�h�\�b�l�v���g�_�h�[�o�h�^�b�f�u�_���f�Z�l�_�j�b�Z�e�u���^�e�y���h�[�g�h�\�e�_�g�b�y; 

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

�•  �k�h�k�l�Z�\�b�l�v�� �f�Z�j�r�j�m�l�g�u�c�� �e�b�k�l�� �b�� �\�u�^�_�e�b�l�v�� �g�_�h�[�o�h�^�b�f�u�_�� �k�j�_�^�k�l�\�Z��

�^�e�y���\�u�_�a�^�Z���d���d�e�b�_�g�l�m; 

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

�g�Z���b�g�n�h�j�f�Z�p�b�h�g�g�u�c���g�h�k�b�l�_�e�v�� 

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

�d�e�b�_�g�l�Z�� 

�•  �g�Z�i�b�k�Z�l�v���h�l�q�_�l���h���i�j�h�^�_�e�Z�g�g�h�c���j�Z�[�h�l�_�� 

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

�g�h���b�^�_�y�� �m���g�_�z�� �h�^�g�Z���b�� �l�Z�� �`�_�� �± �k�h�[�j�Z�l�v�� �^�h�k�l�Z�l�h�q�g�h���b�g�n�h�j�f�Z�p�b�b���� �b�� �i�j�h�b�a�\�_�k�l�b��

�m�k�l�Z�g�h�\�d�m���h�[�g�h�\�e�_�g�b�c. 

�Q�Z�k�l�g�u�c�� �\�h�i�j�h�k�� �± �q�l�h�� �\�a�y�l�v�� �a�Z�� �h�^�g�m�� �a�Z�^�Z�q�m�"�� �<�u�_�o�Z�l�v�� �g�Z�� �h�[�t�_�d�l�� �b��

�k�^�_�e�Z�l�v�� �b�k�k�e�_�^�h�\�Z�g�b�_�"�� �B�e�b�� �a�Z�d�Z�a�Z�l�v�� �l�j�Z�g�k�i�h�j�l�� �^�e�y�� �\�u�_�a�^�Z�� �g�Z�� �h�[�t�_�d�l�"�� �A�^�_�k�v��

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

�\�h�i�j�h�k�� 

�<�h-�i�_�j�\�u�o���� �q�_�f�� �[�h�e�v�r�_�� �h�j�]�Z�g�b�a�Z�p�b�y���� �l�_�f�� �k�b�e�v�g�_�_�� �l�Z�d�Z�y��

�j�Z�a�^�j�h�[�e�_�g�g�h�k�l�v�� �a�Z�^�Z�q���� �<�h�a�f�h�`�g�h���� �m�� �\�Z�k�� �_�k�l�v�� �^�_�i�Z�j�l�Z�f�_�g�l�� �i�h�� �a�Z�d�Z�a�m��

�l�j�Z�g�k�i�h�j�l�Z�" 

�<�h-�\�l�h�j�u�o���� �\�� �^�Z�g�g�u�c�� �f�h�f�_�g�l�� �\�u���� �h�q�_�\�b�^�g�h���� �d�Z�d-�l�h�� �\�u�_�a�`�Z�_�l�_�� �g�Z��

�h�[�t�_�d�l�u�����D�l�h���w�l�h���^�_�e�Z�_�l���\���j�_�Z�e�v�g�h�k�l�b�����Z���g�_���g�Z���[�m�f�Z�]�_�����B�f�_�g�g�h���w�l�m���j�_�Z�e�v�g�h�k�l�v��

�b���g�m�`�g�h���a�Z�g�_�k�l�b �\���[�m�^�m�s�b�c �j�_�]�e�Z�f�_�g�l�� 
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�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �\�� �l�j�_�l�v�_�f�� �i�m�g�d�l�_�� �g�m�`�g�h�� �h�i�j�_�^�_�e�b�l�v���� �q�l�h �g�m�`�g�h��

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

 �������K�^�_�e�Z�l�v���k�o�_�f�m���i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b 

�<�� �^�Z�g�g�h�f�� �i�m�g�d�l�_�� �g�m�`�g�h�� �i�j�h�^�m�f�Z�l�v���� �\�� �d�Z�d�h�c�� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b��

�g�_�h�[�o�h�^�b�f�h�� �\�u�i�h�e�g�y�l�v�� �a�Z�^�Z�q�b�� �[�b�a�g�_�k-�i�j�h�p�_�k�k�Z���� �M�`�_�� �k�� �w�l�h�]�h�� �r�Z�]�Z�� �f�h�`�g�h��

�g�Z�q�b�g�Z�l�v���j�b�k�h�\�Z�l�v���k�o�_�f�m���[�b�a�g�_�k-�i�j�h�p�_�k�k�Z�����D�j�h�f�_���l�h�]�h�����h�[�u�q�g�h���b�f�_�g�g�h���a�^�_�k�v��

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

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

�b �d�Z�d���©�i�h�^�\�b�]�Z�l�v�ª���a�Z�^�Z�q�b�����Z���]�^�_���h�l���g�b�o���f�h�`�g�h���\�h�h�[�s�_���h�l�d�Z�a�Z�l�v�k�y�� 

 ������ �M�d�Z�a�Z�l�v���� �d�l�h�� �\�u�i�h�e�g�y�_�l�� �r�Z�]�b���� �G�Z�� �w�l�h�f�� �r�Z�]�_�� �f�h�`�g�h�� �^�m�f�Z�l�v��
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