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�ʵʸʮʡ��ʸʡʹʮʤ�ʺʬʩʧʺʮ�����ʭʩʣʲʶ�ʭʩʨʷʰʰ��ʸʦʥʧ�ʯʴʥʠʡ��ʤʰʥʸʥʷʡ�ʷʡʠʮʤ�ʩʣʲʶ�ʺʩʦʧ�ʬʹ�ʯʥʹʠʸʤ�ʥʷʡ�ʭʩʣʬʩʤ�ʥʮʹʥʤ��
�ʬʹ�ʺʩʹʴʰʤʥ�ʺʩʦʩʴʤ�ʭʺʥʠʩʸʡ��ʭʫʥʰʩʧ��ʭʣʩʺʲʡ�ʲʢʥʴ�ʭʮʥʹʩʩʹ�ʭʩʣʬʩ±�ʺʠ�ʭʩʥʥʤʮ�ʭʩʣʬʩʤʹ�ʺʥʸʮʬ��ʳʩʢʰʡ�ʷʡʠʩʤʬ�ʺʰʮ�ʬʲ

�ʺʩʧʫʥʰʤ�ʺʥʣʣʥʮʺʤʤ�ʺʥʩʰʩʣʮ�ʬʹʡ�ʸʺʥʩʡ�ʭʩʣʡʫʤ�ʭʩʸʩʧʮʤ�ʺʠ�ʭʬʩʹʹ�ʧʬʴʤ�ʭʤ��ʤʰʥʸʥʷ�ʩʰʴʡ�ʸʺʥʩʡ�ʣʩʮʲʤ�ʤʩʩʱʥʬʫʥʠʤ�ʧʬʴ
�ʸʡʹʮʤ�ʭʲ 

ʤ�ʺʥʰʹ�ʩʴʬʠ�ʪʸʥʠʬ�ʬʥʣʢ�ʤʲʷʹʤ�ʠʹʥʮʥ�ʤʰʥʩʬʲ�ʺʥʩʥʴʩʣʲ�ʪʥʰʩʧʤ�ʤʥʥʤʮ���ʸʴʱʤ�ʭʲ���ʩʣʥʤʩʤ�ʭʲʡ�ʣʧʠʬ�ʪʴʤʹ�ʪʫ��ʤʩʸʥʨʱʩ
�ʤʰʮʠʤ�ʺʸʢʱʮʡ�ʺʰʢʥʮʥ��ʭʬʥʲʡ�ʣʥʱʩ�ʺʥʫʦ�ʡʹʧʰ�ʪʥʰʩʧʬ�ʺʥʫʦʤ��ʤʩʧʸʦʠʥ�ʤʩʺʥʣʲ��ʤʩʰʥʥʢ�ʬʫ�ʬʲ��ʬʠʸʹʩ�ʺʰʩʣʮ�ʬʹ�ʣʥʱʩʤ�ʩʫʸʲʮ

�ʭʩʣʬʩʤ�ʺʡʥʨ�ʤʩʤʩ�ʤʡ�ʩʸʷʩʲʤ�ʡʩʫʸʮʤ�ʸʹʠ�ʺʩʺʮʶʥʲ�ʤʷʣʶʤ�ʺʹʸʥʣ��ʥʦ�ʺʥʫʦ�ʬʹ�ʤʸʴʤ��ʣʬʩʤ�ʺʥʩʥʫʦʬ±��ʤʬʥʣʢ��ʺʸʧʠ�ʺʬʲʥʺ
ʷʩʣʶʺʹ��ʸʺʥʩ��ʪʥʰʩʧʬ�ʺʥʫʦʡ�ʺʩʣʥʱʩʤ�ʤʲʩʢʴʤ�ʺʠ 

�
�ʸʴʱʤ�ʺʩʡʥ�ʯʢʤʸʺʥʩʡ�ʧʥʨʡʤ�ʭʥʷʮʤ�ʭʤ 

�ʣʩʲʤ�ʭʩʸʷʧʮ�ʬʹ�ʡʸ�ʸʴʱʮ��ʥʣʡʺʤ�ʤʬʠ�ʺʥʬʥʲʴʮ�ʥʴʥʶʹ�ʺʥʬʲʥʺʤ��ʪʥʰʩʧʤ�ʺʫʸʲʮ�ʬʹ�ʺʬʬʥʫ�ʤʸʩʢʱ�ʥʰʩʥʥʧ��ʸʡʹʮʤ�ʺʬʩʧʺʡ
ʭʩʣʥʮʩʬʤ�ʺʸʢʱʮʡ�ʭʩʣʩʮʬʺʤ�ʺʥʧʩʨʡ�ʬʲ�[1]�ʦʫʸʮʤ�ʬʤʰʮʥ����ʺʥʬʧʮ�ʺʸʷʡʬ�ʩʠʷʩʸʮʠʤCDC�ʣʧʠ�ʠʥʤ�ʸʴʱʤ�ʺʩʡ��ʩʫ�ʯʩʩʶ�ʳʠ��

ʤʴʢʮʤ�ʯʮʦʡ��ʭʩʣʬʩʬ�ʸʺʥʩʡ�ʭʩʧʥʨʡʤ�ʺʥʮʥʷʮʤʮ�[2]�ʥʲʥʸʩʠ�ʠʬ�ʬʬʫ�ʭʩʣʬʩ�ʬʹ�ʤʷʡʣʤʤ�ʩʸʷʮ�ʡʥʸʹ�ʥʠʸʤ�ʪʥʰʩʧʤ�ʣʸʹʮ�ʩʰʥʺʰ��
�ʭʩʸʷʮʤ�ʬʹ�ʲʩʸʫʮʤ�ʡʥʸʡʹʥ��ʱ�ʤʩʡʡ�����ʮʥʠʮ�ʭʩʣʬʩ�ʥʩʤ�ʠʬ��ʭʩʸʷʮʤʮ�ʯʩʠ�ʩʫ�ʥʠʸʤ�ʭʩʴʱʥʰ�ʭʩʸʷʧʮ��ʤʺʩʫʡ�ʭʩʴʱʥʰ�ʭʩʺ

ʤʬʩʤʷʡ�ʤʠʥʬʧʺ�ʭʥʶʮʶʬ�ʸʴʱ�ʩʺʡ�ʺʸʩʢʱ�ʯʩʡ�ʸʹʷʬ�ʺʥʩʠʸ�[3, 4, 5]����ʤʠʸʮ�ʺʰʥʮʺ��ʠʩʤ�ʭʩʣʬʩʤ�ʺʠʥʬʧʺ�ʩʫ�ʥʠʸʤ�ʭʩʸʷʧʮ
�ʤʬʩʤʷʡ�ʷʡʣʤʬ�ʣʬʩʬ�ʩʥʫʩʱʤ�ʩʫʥ��ʤʬʩʤʷʡ�ʲʷʸʤ�ʺʠʥʬʧʺ�ʬʹ±�ʸʺʥʩ�ʤʥʡʢ�ʱ�ʤʩʡʡ�ʸʹʠʮ�[6, 7, 8]��

�ʩʣʫ�ʭʩʣʬʩʤ�ʺʠ�ʬʩʡʢʤʬ�ʤʡʹʧʮʤ��ʪʫʮ�ʸʥʮʧ��ʸʺʥʩ�ʤʬʥʣʢ�ʺʥʷʡʣʩʤ�ʺʰʫʱʬ�ʬʩʡʥʮ�ʭʺʩʡʬ�ʭʩʣʬʩʤ�ʺʠ�ʧʥʬʹʬ�ʩʫ�ʠʩʤ�ʺʥʲʮʹʮʤ
ʡʩʩʧ��ʺʥʧʴʤ�ʬʫʬ��ʷʩʮʲʮ�ʩʺʠ�ʯʥʩʣ�ʺʹʸʥʣʥ��ʤʩʬʠʮ�ʺʰʡʥʮ�ʤʠʥʥʹʮ�ʤʰʩʠ�ʠʩʤ�ʭʩʹʩʹʷʤ�ʬʲ�ʯʢʤʬ��ʩʺʣʡʥʲ�ʱʩʱʡ�ʺʥʩʤʬ

�ʱʩʱʡ�ʯʩʠ�ʩʫ�ʺʥʣʮʬʮ�ʺʥʩʥʣʲʤ��ʭʥʩʤʬ�ʯʥʫʰ��ʥʩʷʦʰ�ʬʲ�ʤʡʸʤʡ�ʭʩʬʥʲ�ʥʩʺʥʬʲʥʺʹʥ��ʤʰʢʤʡ�ʤʦʫ�ʣʲʶ�ʬʹ�ʺʥʬʩʲʩʬ�ʷʶʥʮ�ʩʢʥʬʥʩʮʣʩʴʠʥ
�ʤʦʫ 

 
�ʭʩʣʥʮʩʬʤ�ʺʷʱʴʤʮ�ʭʩʣʩʮʬʺʤ�ʭʩʮʬʹʮʹ�ʸʩʧʮʤ���ʥʬʩʴʠʥ��ʩʣʩʺʲʤ�ʺʥʸʫʺʹʤʤ�ʬʠʩʶʰʨʥʴʡ��ʭʩʩʧʤ�ʺʥʫʩʠʡ��ʺʥʠʩʸʡʡ

�ʭʩʩʧʤ�ʺʬʥʧʺʡ��ʩʰʣʠʮ�ʸʫ�   �
�ʭʩʡʧʸʥ�ʭʩʡʸ�ʪʥʰʩʧʤ�ʺʫʸʲʮ�ʺʸʩʢʱ�ʬʹʡ�ʥʸʶʥʰʹ�ʭʩʷʦʰʤ����ʪʱʮ�ʯʮʦʡ�ʤʩʩʬʲ��ʺʥʣʩʣʡ��ʺʸʢʱʮ�ʯʣʡʥʠ��ʭʥʩ�ʩʣʮ�ʺʠʦ�ʭʩʠʥʸ�ʭʺʠʥ

��ʺʥʺʧʴʥʮ�ʺʥʩʺʸʡʧ�ʥʠ�ʺʥʩʹʢʸ�ʺʥʣʥʺʲ�ʩʬʲʡ�ʥʩʤ�ʪʫ�ʭʢʹ�ʥʬʠ��ʸʺʥʩ�ʭʩʸʩʡʹʤʥ�ʭʩʹʩʢʸʤ�ʭʩʣʬʩʤ��ʺʩʰʴʥʢ�ʺʥʬʩʲʴ�ʸʣʲʩʤ��ʤʰʮʹʤ
�ʺʥʹʷ�ʺʥʲʩʢʴʮ�ʭʩʬʡʥʱ�ʤʲʩʢʴʹ�ʤʸʩʮʠʤ��ʯʫʬ��ʬʮʷ�ʭʣʩʺʲ��ʺʥʰʣʡʥʠʥ�ʯʥʠʫʣ��ʭʩʮʱ��ʪʥʰʩʧʤ�ʺʫʸʲʮʮ�ʤʸʩʹʰ��ʺʥʮʩʬʠ��ʤʡʸʤʡ

�ʭʬʥʲʡ�ʭʢ�ʺʹʸʺʹʮʥ�ʺʫʬʥʤ�ʯʥʸʧʠʤ�ʤʰʢʤʤ�ʥʷ�ʠʩʤ�ʪʥʰʩʧʤ�ʺʫʸʲʮʡ���ʭʩʩʮʬʥʲ�ʤʧʥʥʸ�ʩʴʥʢʡ�[9]ʺʥʠʩʸʡ�ʩʸʷʥʧ���[10]�ʩʡʺʫʥ���
�ʺʲʭʩʩʲʣʮ�[3, 8]��

 
�ʷʥʸʩ�ʥʺ���ʺʥʷʡʣʩʤ�ʥʠ�ʤʷʡʣʤ�ʲʰʥʮ�ʠʬ�ʪʠ�ʤʹʷ�ʤʬʧʮʮ�ʯʢʮ�ʯʥʱʩʧʤ 

�ʭʩʣʩʮʬʺ�ʩʴʬʠ�ʺʥʠʮʥ�ʺʥʸʹʲ�ʪʠ��ʤʸʥʠʫʬ��ʤʧʥʺʴ�ʪʥʰʩʧʤ�ʺʫʸʲʮ�ʥʦ�ʤʴʥʷʺʡ��ʷʦʰ�ʬʹ�ʳʱʥʰ�ʣʡʥʸ�ʭʩʩʷ±���ʤʺʥʠ�ʭʩʣʷʥʴ�ʠʬ
ʥʺʤ�ʺʥʱʧʡ��ʧʫʥʤ�ʠʬ�ʯʥʱʩʧʤʹ�ʸʧʠʮ��ʷʥʸʩʤʤʷʡʣʤ�ʺʲʩʰʮʡ�ʩʺʥʲʮʹʮ�ʣʩʷʴʺ�ʬʲʡʫ�[11, 12, 13, 14]����ʤʬʠ�ʭʩʮʩʡ�ʣʧʥʩʮʡʥ

ʣʧ�ʤʰʥʮʺ�ʤʬʥʲ�ʭʤʡ�ʠʬʬ�ʤʮʥʣ�ʸʥʲʩʹʡ�ʭʩʷʡʣʰ�ʭʩʰʱʥʧʮ�ʩʫ�ʬʠʸʹʩʮ�ʭʢʥ�ʺʥʡʸ�ʺʥʰʩʣʮʮ�ʺʩʲʮʹʮ��ʯʩʡ�ʤʩʬʴʠʤʹ�ʩʸʤ��ʭʩʰʱʥʧʮ
�ʭʩʰʱʥʧʮ�ʠʬʥ�ʭʩʰʱʥʧʮ�ʭʩʣʩʮʬʺ��ʺʠʦ�ʺʮʥʲʬ��ʺʩʺʩʮʠ�ʺʩʢʥʬʥʩʮʣʩʴʠ�ʤʷʣʶʤ�ʬʫ�ʺʬʥʨʰ�ʤʰʩʤ��ʣʡʬʡ�ʭʩʰʱʥʧʮʬ�ʣʥʣʩʡʤ�ʬʥʨʩʡ�

�ʸʩʣʠ�ʠʥʤ�ʥʦ�ʺʥʩʰʩʣʮ�ʸʩʧʮ±��ʠʥʤ�ʠʬʹ��ʣʬʩʤ�ʬʹ�ʥʴʫʡ�ʬʥʥʲ�ʠʬ�ʬʲ��ʩʺʸʡʧ��ʢʰʩʮʩʩʹ�ʬ�ʬʩʡʥʮ�ʠʥʤ��ʭʥʦʥ�ʺʥʣʩʣʡʬ�ʡʥʹ�ʬʩʡʥʮ�ʠʥʤ
ʤʹʩʢ��ʺʩʢʥʢʣʴ�ʤʲʩʢʴʥ�ʬʥʫʱʺ��ʺʥʡʩʶʩ�ʸʱʥʧʬ���ʯʥʱʩʧʤ�ʬʲ�ʨʩʬʧʮʤ��ʠʥʰʹʬ��ʺʥʬʴʤʬ��ʭʩʹʠʤʬ�ʥʰʩʣʬʩ�ʺʠ�ʺʣʮʬʮ�ʥʦ±��ʭʥʷʮʡ

�ʥʺʲʣ�ʺʠʥ�ʸʧʠʤ�ʺʠ�ʣʡʫʬ 
�ʲʢʥʴ�ʤʸʣʲʩʤʹ��ʤʰʩʢʮʥ�ʺʫʮʥʺ�ʺʸʢʱʮ�ʭʩʣʬʩʬ�ʭʩʥʥʤʮ�ʠʬʠ��ʭʩʩʰʥʩʲ�ʭʩʣʥʮʩʬʬ�ʣʱʥʮ�ʷʸ�ʭʰʩʠ�ʸʴʱ�ʩʺʡʹ�ʭʫʱʥʮʥ�ʲʥʣʩ�ʩʸʤ
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