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"�_�k�l�_�k�l�\�_�g�g�u�o" �i�h�g�y�l�b�c�� �b�� �b�g�l�_�]�j�b�j�h�\�Z�g�g�h�c�� �b�g�n�h�j�f�Z�p�b�b�� �e�_�`�b�l�� �h�^�g�h�� �b�� �l�h�� �`�_�� �k�\�h�c�k�l�\�h�� �h�[�t�_�d�l�h�\��
�\�g�_�r�g�_�]�h�� �f�b�j�Z���± �\�u�k�h�d�Z�y�� �d�h�j�j�_�e�b�j�h�\�Z�g�g�h�k�l�v�� �i�j�b�a�g�Z�d�h�\���� �h�i�b�k�u�\�Z�x�s�b�o�� �h�[�t�_�d�l�u�� �©�_�k�l�_�k�l�\�_�g�g�u�o�ª�� �d�e�Z�k�k�h�\����
�<�u�^�\�b�]�Z�_�l�k�y�� �]�b�i�h�l�_�a�Z���� �q�l�h�� �b�g�n�h�j�f�Z�p�b�h�g�g�u�_�� �i�j�h�p�_�k�k�u�� �j�Z�[�h�l�u�� �f�h�a�]�Z�� �b�� �k�h�a�g�Z�g�b�_���g�Z�k�l�j�h�b�e�Z�k�v�� �\�� �i�j�h�p�_�k�k�_��
�w�\�h�e�x�p�b�b�� �g�Z�� �b�a�\�e�_�q�_�g�b�_�� �\�u�k�h�d�h�� �d�h�j�j�_�e�b�j�h�\�Z�g�g�h�c�� �k�l�j�m�d�l�m�j�u�� �i�j�b�a�g�Z�d�h�\��"�_�k�l�_�k�l�\�_�g�g�u�o" �h�[�t�_�d�l�h�\�� �i�m�l�_�f��
�n�h�j�f�b�j�h�\�Z�g�b�y�� �©�_�k�l�_�k�l�\�_�g�g�u�o�ª�� �i�h�g�y�l�b�c�� �h�[�t�_�d�l�h�\���� �W�l�Z�� �]�b�i�h�l�_�a�Z�� �h�[�h�k�g�h�\�u�\�Z�_�l�k�y�� �k�k�u�e�d�Z�f�b�� �g�Z�� �j�y�^��
�b�a�\�_�k�l�g�u�o�� �j�Z�[�h�l���� �D�j�h�f�_�� �l�h�]�h���� �i�j�_�^�e�Z�]�Z�_�l�k�y�� �h�j�b�]�b�g�Z�e�v�g�Z�y�� �f�Z�l�_�f�Z�l�b�q�_�k�d�Z�y�� �f�h�^�_�e�v���� �n�h�j�f�Z�e�b�a�m�x�s�Z�y����
"�_�k�l�_�k�l�\�_�g�g�u�_" �d�e�Z�k�k�b�n�b�d�Z�p�b�b����"�_�k�l�_�k�l�\�_�g�g�u�_" �i�h�g�y�l�b�y�� �b�� �b�g�l�_�]�j�b�j�h�\�Z�g�g�m�x�� �b�g�n�h�j�f�Z�p�b�x�� �i�h�� �*���7�R�Q�R�Q�L����
�h�k�g�h�\�Z�g�g�m�x���g�Z���f�Z�l�_�f�Z�l�b�q�_�k�d�h�f���i�j�_�^�k�l�Z�\�e�_�g�b�b���a�Z�f�d�g�m�l�h�c���g�Z���k�_�[�y���k�b�k�l�_�f�u���i�j�b�q�b�g�g�u�o���k�\�y�a�_�c�����h�[�j�Z�a�m�x�s�b�o��
�h�i�j�_�^�_�e�z�g�g�u�c��"�j�_�a�h�g�Z�g�k" �\�a�Z�b�f�g�u�o�� �i�j�_�^�k�d�Z�a�Z�g�b�c�� �\�u�k�h�d�h�� �d�h�j�j�_�e�b�j�h�\�Z�g�g�h�c�� �k�h�\�h�d�m�i�g�h�k�l�b�� �i�j�b�a�g�Z�d�h�\��
�h�[�t�_�d�l�h�\��"�_�k�l�_�k�l�\�_�g�g�u�o" �d�e�Z�k�k�h�\���� �I�j�b�\�h�^�y�l�k�y�� �j�_�a�m�e�v�l�Z�l�u�� �d�h�f�i�v�x�l�_�j�g�h�]�h�� �f�h�^�_�e�b�j�h�\�Z�g�b�y�� �i�h�k�l�j�h�_�g�b�y��
�©�_�k�l�_�k�l�\�_�g�g�u�o�ª���d�e�Z�k�k�h�\���b���i�h�g�y�l�b�c���a�Z�d�h�^�b�j�h�\�Z�g�g�u�o���p�b�n�j�����b�e�e�x�k�l�j�b�j�m�x�s�b�_���\�\�_�^�_�g�g�u�_���i�h�g�y�l�b�y�� 

�D�e�x�q�_�\�u�_ �k�e�h�\�Z: Clustering, Categorization, Natural classification, Natural Concepts, Integrated 
Information, Concepts. 

Vityaev E.E. Unified formalization of " natural "  classification, " natural "  concepts, and consciousness as 
integrated information by G. Tononi. 

Abstract:  The paper shows that the basis for the construction of "natural" classifications,  "natural" concepts 
and integrated information is the same property of the objects of the external world - the high correlation of 
attributes describing the objects of "natural" classes. The hypothesis that the information processes of the brain and 
mind tuned in the course of evolution to extract highly correlated structure attributes of "natural" objects by 
forming "natural" concepts of the objects was suggested. This hypothesis is justified by references to a number of 
famous works. Besides, the original mathematical model is proposed, which formalizes the "natural" classifications, 
"natural" concepts and the integrated information by G.Tononi, based on a mathematical representation of the 
system, closed upon itself by causal relationships that form a certain "resonance" of mutual predictions of highly 
correlated set of attributes of objects  of "natural" classes. The results of computer modeling of building "natural" 
classes and concepts for coded numbers are introduced. 

Keywords: Clustering, Categorization, Natural classification, Natural Concepts, Integrated Information, 
Concepts. 

1. �<�\�_�^�_�g�b�_ 
�K�l�j�h�_�g�b�_�� �h�[�t�_�d�l�h�\�� �\�g�_�r�g�_�]�h�� �f�b�j�Z�� �\�i�_�j�\�u�_�� �[�u�e�h�� �i�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�g�h�� �\�� �h�[�e�Z�k�l�b��

"�_�k�l�_�k�l�\�_�g�g�h�c" �d�e�Z�k�k�b�n�b�d�Z�p�b�b�� ���k�f���� �j�Z�a�^�_�e�� �������� �;�u�e�h�� �a�Z�f�_�q�_�g�h���� �q�l�h��"�_�k�l�_�k�l�\�_�g�g�u�_" �d�e�Z�k�k�u��
�`�b�\�h�l�g�u�o���b�e�b���j�Z�k�l�_�g�b�c���h�[�e�Z�^�Z�x�l���b���h�l�e�b�q�Z�x�l�k�y���i�h�l�_�g�p�b�Z�e�v�g�h���[�_�k�d�h�g�_�q�g�u�f���f�g�h�`�_�k�l�\�h�f��
�k�\�h�c�k�l�\�� �>Mill , 1983]. �?�k�l�_�k�l�\�h�b�k�i�u�l�Z�l�_�e�b���� �k�l�j�h�b�\�r�b�_��"�_�k�l�_�k�l�\�_�g�g�u�_" �d�e�Z�k�k�b�n�b�d�Z�p�b�b����
�l�Z�d�`�_���h�l�f�_�q�Z�e�b�����q�l�h���q�_�f���\���[�h�e�v�r�_�f���q�b�k�e�_���k�m�s�_�k�l�\�_�g�g�u�o���i�j�b�a�g�Z�d�h�\���k�o�h�^�g�u���k�j�Z�\�g�b�\�Z�_�f�u�_��
�i�j�_�^�f�_�l�u���� �l�_�f�� �\�_�j�h�y�l�g�_�_�� �b�o�� �h�^�b�g�Z�d�h�\�h�k�l�v�� �b�� �\�� �^�j�m�]�b�o�� �h�l�g�h�r�_�g�b�y�o. �L�Z�d�b�f�� �h�[�j�Z�a�h�f�� 
�i�h�k�l�j�h�_�g�b�_��"�_�k�l�_�k�l�\�_�g�g�h�c" �d�e�Z�k�k�b�n�b�d�Z�p�b�b�� �a�Z�d�e�x�q�Z�_�l�k�y�� �\��"�b�g�^�b�d�Z�p�b�b" �± �h�l�� �[�_�k�d�h�g�_�q�g�h��
�[�h�e�v�r�h�]�h�� �q�b�k�e�Z�� �i�j�b�a�g�Z�d�h�\�� �g�m�`�g�h�� �i�_�j�_�c�l�b�� �d�� �h�]�j�Z�g�b�q�_�g�g�h�f�m�� �b�o�� �d�h�e�b�q�_�k�l�\�m���� �d�h�l�h�j�h�_��
�a�Z�f�_�g�b�e�h���[�u���\�k�_���h�k�l�Z�e�v�g�u�_���i�j�b�a�g�Z�d�b���>�J�m�l�d�h�\�k�d�b�c�����������������K�f�b�j�g�h�\, 1938: 387-418].  

�W�l�h�� �h�a�g�Z�q�Z�_�l���� �q�l�h�� �\��"�_�k�l�_�k�l�\�_�g�g�u�o" �d�e�Z�k�k�Z�o�� �i�j�b�a�g�Z�d�b�� �k�b�e�v�g�h�� �d�h�j�j�_�e�b�j�h�\�Z�g�g�u����
�g�Z�i�j�b�f�_�j���� �_�k�e�b�� �d�e�Z�k�k�h�\�� �������� �b�� �i�j�b�a�g�Z�d�b�� �[�b�g�Z�j�g�u�_���� �l�h�� �g�_�a�Z�\�b�k�b�f�u�f�b��"�b�g�^�b�d�Z�l�h�j�g�u�f�b" 
�i�j�b�a�g�Z�d�Z�f�b�� �k�j�_�^�b�� �g�b�o�� �[�m�^�m�l�� �h�d�h�e�h�� ���� �i�j�b�a�g�Z�d�h�\���� �l���d���� ��7� ���������� �Z�� �h�k�l�Z�e�v�g�u�_�� �f�h�`�g�h��
�h�i�j�_�^�_�e�b�l�v���\���a�Z�\�b�k�b�f�h�k�l�b���h�l���w�l�b�o�������i�j�b�a�g�Z�d�h�\�� 
1. �<�u�k�h�d�Z�y�� �d�h�j�j�_�e�b�j�h�\�Z�g�g�h�k�l�v�� �i�j�b�a�g�Z�d�h�\�� �^�e�y��"�_�k�l�_�k�l�\�_�g�g�u�o" �d�e�Z�k�k�h�\�� �[�u�e�Z��
�i�h�^�l�\�_�j�`�^�_�g�Z�� �b�� �\�� �d�h�]�g�b�l�b�\�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�y�o�� ���k�f���� �j�Z�a�^�_�e�� ��������Eleanor Rosch 

                                                
1 �W�l�Z���j�Z�[�h�l�Z���i�h�^�^�_�j�`�Z�g�Z���J�h�k�k�b�c�k�d�b�f���N�h�g�^�h�f���N�m�g�^�Z�f�_�g�l�Z�e�v�g�u�o���B�k�k�e�_�^�h�\�Z�g�b�c���‹ 15-07-03410-�Z�� 
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�k�n�h�j�f�m�e�b�j�h�\�Z�e�Z�� �i�j�b�g�p�b�i�u�� �d�Z�l�_�]�h�j�b�a�Z�p�b�b���� �h�^�b�g�� �b�a�� �d�h�l�h�j�u�o�� �]�e�Z�k�b�l���� �©�\�h�k�i�j�b�g�b�f�Z�_�f�u�c��
�f�b�j�� �g�_�� �y�\�e�y�_�l�k�y�� �g�_�k�l�j�m�d�l�m�j�b�j�h�\�Z�g�g�u�f�� �f�g�h�`�_�k�l�\�h�f�� �j�Z�\�g�h�\�_�j�h�y�l�g�h�� �\�k�l�j�_�q�Z�x�s�b�o�k�y��
�k�\�h�c�k�l�\���� �g�Z�h�[�h�j�h�l���� �h�[�t�_�d�l�u�� �\�h�k�i�j�b�g�b�f�Z�_�f�h�]�h�� �f�b�j�Z�� �b�f�_�x�l�� �\�u�k�h�d�h�� �d�h�j�j�_�e�b�j�h�\�Z�g�g�m�x��
�k�l�j�m�d�l�m�j�m�ª���>Rosch, 1973: 328-350; Rosch, Lloyd, 1978: 27-48; Rosch, E., Mervis, 1975: 573�±
605; Rosch, Mervis, Gray, Johnson, Boyes-Braem, 1976: 382�±439; Rosch, Lloyd (eds), 
Cognition and categorization. Hillsdale, NJ: Lawrence Erlbaum, 1978: 27-48; Rosch, 1978: 27�±
�����@�����I�h�w�l�h�f�m���g�_�i�h�k�j�_�^�k�l�\�_�g�g�h���\�h�k�i�j�b�g�b�f�Z�_�f�u�_���h�[�t�_�d�l�u����basic objects) �± �b�g�n�h�j�f�Z�p�b�h�g�g�h��
�[�h�]�Z�l�u�_�� �k�\�y�a�d�b�� �g�Z�[�e�x�^�Z�_�f�u�o�� �b�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�o�� �k�\�h�c�k�l�\���� �<�� �^�Z�e�v�g�_�c�r�_�f Bob Rehder 
�\�u�^�\�b�g�m�e�� �l�_�h�j�b�x�� �i�j�b�q�b�g�g�u�o�� �f�h�^�_�e�_�c���� �<�� �w�l�h�c�� �l�_�h�j�b�b�� �h�l�g�h�r�_�g�b�_�� �h�[�t�_�d�l�Z�� �d�� �d�Z�l�_�]�h�j�b�b��
�h�k�g�h�\�u�\�Z�_�l�k�y�� �m�`�_�� �g�_�� �g�Z�� �f�g�h�`�_�k�l�\�_�� �i�j�b�a�g�Z�d�h�\�� �b�� �[�e�b�a�h�k�l�b�� �i�h�� �i�j�b�a�g�Z�d�Z�f���� �Z�� �g�Z�� �h�k�g�h�\�Z�g�b�b��
�k�o�h�^�k�l�\�Z�� �i�h�j�h�`�^�Z�x�s�_�]�h�� �i�j�b�q�b�g�g�h�]�h�� �f�_�o�Z�g�b�a�f�Z���� �©�h�[�t�_�d�l�� �d�e�Z�k�k�b�n�b�p�b�j�m�_�l�k�y�� �d�Z�d�� �q�e�_�g��
�g�_�d�h�l�h�j�h�c�� �d�Z�l�_�]�h�j�b�b�� �\�� �l�h�c�� �k�l�_�i�_�g�b���� �\�� �d�h�l�h�j�h�c�� �_�]�h�� �k�\�h�c�k�l�\�Z���� �\�_�j�h�y�l�g�h���� �[�u�e�b��
�k�]�_�g�_�j�b�j�h�\�Z�g�u�� �i�j�b�q�b�g�g�u�f�b�� �a�Z�d�h�g�Z�f�b�� �^�Z�g�g�h�c�� �d�Z�l�_�]�h�j�b�b�ª�� �>Rehder, 2003: 709�±748]. 
�K�e�_�^�h�\�Z�l�_�e�v�g�h�����a�Z���h�k�g�h�\�m���d�e�Z�k�k�b�n�b�d�Z�p�b�b���[�_�j�_�l�k�y���m�`�_���k�l�j�m�d�l�m�j�Z���i�j�b�q�b�g�g�u�o���a�Z�\�b�k�b�f�h�k�l�_�c��
�f�_�`�^�m�� �i�j�b�a�g�Z�d�Z�f�b�� �h�[�t�_�d�l�h�\���� �>�e�y�� �n�h�j�f�Z�e�b�a�Z�p�b�b�� �i�j�b�q�b�g�g�u�o�� �f�h�^�_�e�_�c��Bob Rehder 
�i�j�_�^�e�h�`�b�e��causal graphical models (CGMs������ �H�^�g�Z�d�h�� �w�l�b�� �f�h�^�_�e�b�� �h�k�g�h�\�u�\�Z�x�l�k�y�� �g�Z��
"�j�Z�a�\�_�j�l�u�\�Z�g�b�b" �[�Z�c�_�k�h�\�k�d�b�o�� �k�_�l�_�c���� �d�h�l�h�j�u�_�� �g�_�� �^�h�i�m�k�d�Z�x�l�� �p�b�d�e�h�\�����H�k�g�h�\�g�Z�y�� �]�b�i�h�l�_�a�Z��
�^�Z�g�g�h�c�� �j�Z�[�h�l�u���� �b�g�n�h�j�f�Z�p�b�h�g�g�u�_�� �i�j�h�p�_�k�k�u�� �j�Z�[�h�l�u�� �f�h�a�]�Z�� �b�� �k�h�a�g�Z�g�b�_�� �g�Z�k�l�j�h�b�e�Z�k�v�� �\��
�i�j�h�p�_�k�k�_�� �w�\�h�e�x�p�b�b�� �g�Z�� �b�a�\�e�_�q�_�g�b�_�� �\�u�k�h�d�h�� �d�h�j�j�_�e�b�j�h�\�Z�g�g�h�c�� �k�l�j�m�d�l�m�j�u�� �i�j�b�a�g�Z�d�h�\��
"�_�k�l�_�k�l�\�_�g�g�u�o" �h�[�t�_�d�l�h�\���i�m�l�_�f�����n�h�j�f�b�j�h�\�Z�g�b�y��"�_�k�l�_�k�l�\�_�g�g�u�o" �i�h�g�y�l�b�c���h�[�t�_�d�l�h�\���� 

2. �W�l�h�� �i�h�^�l�\�_�j�`�^�Z�_�l�k�y�� �j�Z�[�h�l�Z�f�b��G.Tononi ���k�f���� �j�Z�a�^�_�e�� �������� �d�h�l�h�j�u�c�� �h�i�j�_�^�_�e�y�_�l��
�k�h�a�g�Z�g�b�_�� �q�_�j�_�a�� �i�h�g�y�l�b�_�� �b�g�l�_�]�j�b�j�h�\�Z�g�g�h�c�� �b�g�n�h�j�f�Z�p�b�b���± �b�g�n�h�j�f�Z�p�b�b���� �]�_�g�_�j�b�j�m�_�f�h�c��
�k�b�k�l�_�f�h�c�� �q�_�j�_�a�� �i�j�b�q�b�g�g�h�_�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�_�� �f�_�`�^�m�� �_�_�� �q�Z�k�l�y�f�b�� �>Masafumi, Albantakis, 
Tononi, ���������@���� �H�^�g�Z�d�h, G.Tononi �j�Z�k�k�f�Z�l�j�b�\�Z�e �b�g�l�_�]�j�b�j�h�\�Z�g�g�m�x�� �b�g�n�h�j�f�Z�p�b�x�� �d�Z�d��
�\�g�m�l�j�_�g�g�_�_�� �k�\�h�c�k�l�\�h�� �k�b�k�l�_�f�u. �<�� �h�l�e�b�q�b�b�� �h�l��G.Tononi���� �f�u�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�f��
�b�g�l�_�]�j�b�j�h�\�Z�g�g�m�x�� �b�g�n�h�j�f�Z�p�b�x�� �d�Z�d�� �k�i�h�k�h�[�g�h�k�l�v�� �k�b�k�l�_�f�u�� �h�l�j�Z�`�Z�l�v�� �\�u�k�h�d�m�x��
�d�h�j�j�_�e�b�j�h�\�Z�g�g�h�k�l�v�� �i�j�b�a�g�Z�d�h�\�� �h�[�t�_�d�l�h�\��"�_�k�l�_�k�l�\�_�g�g�u�o" �d�e�Z�k�k�h�\���� �Z�� �k�h�a�g�Z�g�b�_���� �d�Z�d��
�k�i�h�k�h�[�g�h�k�l�v�� �d�h�f�i�e�_�d�k�g�h�]�h�� �b�_�j�Z�j�o�b�q�_�k�d�h�]�h�� �h�l�j�Z�`�_�g�b�y��"�_�k�l�_�k�l�\�_�g�g�h�c" �d�e�Z�k�k�b�n�b�d�Z�p�b�b��
�h�[�t�_�d�l�h�\���\�g�_�r�g�_�]�h���f�b�j�Z���� 

�G�Z�f�b���i�j�_�^�i�h�e�Z�]�Z�_�l�k�y���i�j�b�g�p�b�i�b�Z�e�v�g�h���g�h�\�u�c���f�Z�l�_�f�Z�l�b�q�_�k�d�b�c���Z�i�i�Z�j�Z�l���^�e�y���h�i�j�_�^�_�e�_�g�b�y��
�b�g�l�_�]�j�b�j�h�\�Z�g�g�h�c�� �b�g�n�h�j�f�Z�p�b�b����"�_�k�l�_�k�l�\�_�g�g�h�c" �d�e�Z�k�k�b�n�b�d�Z�p�b�b�� �b��"�_�k�l�_�k�l�\�_�g�g�u�o" �i�h�g�y�l�b�c����
�h�k�g�h�\�Z�g�g�u�c�� �g�Z�� �i�j�y�f�h�c�� �n�h�j�f�Z�e�b�a�Z�p�b�b��"�j�_�a�h�g�Z�g�k�Z" �i�j�b�q�b�g�g�u�o�� �k�\�y�a�_�c���� �F�u�� �i�j�_�^�i�h�e�Z�]�Z�_�f����
�q�l�h�� �f�h�a�]�� �h�k�m�s�_�k�l�\�e�y�_�l�� �\�k�_�� �\�h�a�f�h�`�g�u�_�� �\�u�\�h�^�u�� �i�h�� �i�j�b�q�b�g�g�u�f�� �k�\�y�a�y�f���� �h�l�j�Z�`�Z�y�� �\�u�k�h�d�h��
�d�h�j�j�_�e�b�j�h�\�Z�g�g�m�x�� �k�l�j�m�d�l�m�j�m�� �h�[�t�_�d�l�h�\�� �\�g�_�r�g�_�]�h�� �f�b�j�Z���� �W�l�b�� �i�j�b�q�b�g�g�u�_�� �k�\�y�a�b�� �i�j�b��
�\�h�k�i�j�b�y�l�b�b��"�_�k�l�_�k�l�\�_�g�g�u�o" �h�[�t�_�d�l�h�\�� �a�Z�f�u�d�Z�x�l�k�y�� �g�Z�� �k�_�[�y, �h�[�j�Z�a�m�y�� �h�i�j�_�^�_�e�_�g�g�u�c��
"�j�_�a�h�g�Z�g�k"���� �q�l�h�� �y�\�e�y�_�l�k�y�� �k�b�k�l�_�f�h�c�� �k�� �\�u�k�h�d�h�� �b�g�l�_�]�j�b�j�h�\�Z�g�g�h�c�� �b�g�n�h�j�f�Z�p�b�_�c�� �\�� �k�f�u�k�e�_��
�*���7�R�Q�R�Q�L���� �I�j�b�� �w�l�h�f����"�j�_�a�h�g�Z�g�k" �\�h�a�g�b�d�Z�_�l�� �l�h�]�^�Z�� �b�� �l�h�e�v�d�h�� �l�h�]�^�Z���� �d�h�]�^�Z�� �w�l�b�� �i�j�b�q�b�g�g�u�_��
�k�\�y�a�b�� �h�l�j�Z�`�Z�x�l�� �g�_�d�h�l�h�j�u�c�� �p�_�e�h�k�l�g�u�c��"�_�k�l�_�k�l�\�_�g�g�u�c" �h�[�t�_�d�l���� �\�� �d�h�l�h�j�h�f�� �i�h�l�_�g�p�b�Z�e�v�g�h��
�[�_�k�d�h�g�_�q�g�h�_�� �f�g�h�`�_�k�l�\�h�� �i�j�b�a�g�Z�d�h�\�� �\�a�Z�b�f�g�h�� �i�j�_�^�i�h�e�Z�]�Z�x�l�� �^�j�m�] �^�j�m�]�Z���� �<�h�a�g�b�d�Z�x�s�b�_�� �i�j�b��
�w�l�h�f�� �p�b�d�e�u�� �\�u�\�h�^�h�\�� �i�h���i�j�b�q�b�g�g�u�f�� �k�\�y�a�y�f�� �f�Z�l�_�f�Z�l�b�q�_�k�d�b�� �h�i�b�k�u�\�Z�x�l�k�y��"�g�_�i�h�^�\�b�`�g�u�f�b��
�l�h�q�d�Z�f�b" ���k�f�� �j�Z�a�^�_�e�� �������� �d�h�l�h�j�u�_�� �o�Z�j�Z�d�l�_�j�b�a�m�x�l�k�y�� �l�_�f���� �q�l�h�� �^�Z�e�v�g�_�c�r�_�_�� �i�j�b�f�_�g�_�g�b�_��
�\�u�\�h�^�h�\�� �d�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�f�u�f�� �k�\�h�c�k�l�\�Z�f�� �g�_�� �i�j�_�^�k�d�Z�a�u�\�Z�_�l�� �g�h�\�u�o�� �k�\�h�c�k�l�\���� �I�h�e�m�q�_�g�g�h�_�� �\��
�g�_�i�h�^�\�b�`�g�h�c���l�h�q�d�_���f�g�h�`�_�k�l�\�h���\�a�Z�b�f�g�h���i�j�_�^�k�d�Z�a�u�\�Z�x�s�b�o�k�y���k�\�h�c�k�l�\���^�Z�_�l��"�h�[�j�Z�a" �d�e�Z�k�k�Z���b��
"�i�j�h�l�h�l�b�i" �h�[�t�_�d�l�Z���� �I�h�w�l�h�f�m�� �f�h�a�]�� �\�h�k�i�j�b�g�b�f�Z�_�l��"�_�k�l�_�k�l�\�_�g�g�u�c" �h�[�t�_�d�l�� �g�_�� �g�Z�[�h�j�h�f��
�i�j�b�a�g�Z�d�h�\���� �Z�� �d�Z�d��"�j�_�a�h�g�b�j�m�x�s�m�x" �k�b�k�l�_�f�m�� �i�j�b�q�b�g�g�u�o�� �k�\�y�a�_�c�� �a�Z�f�u�d�Z�x�s�b�o�k�y�� �g�Z�� �k�_�[�y��
�q�_�j�_�a�� �h�^�g�h�\�j�_�f�_�g�g�u�c�� �\�u�\�h�^�� �\�k�_�c�� �k�h�\�h�d�m�i�g�h�k�l�b�� �i�j�b�a�g�Z�d�h�\��"�h�[�j�Z�a�Z" �b�e�b��"�i�j�h�l�h�l�b�i�Z" 
�h�[�j�Z�a�m�x�s�b�o�� �p�_�e�h�k�l�g�u�c�� �i�Z�l�l�_�j�g���� �<�� �j�Z�a�^�_�e�_�� ���� �i�j�b�\�_�^�_�g�� �i�j�b�f�_�j�� �d�h�f�i�v�x�l�_�j�g�h�]�h��
�f�h�^�_�e�b�j�h�\�Z�g�b�y�� �h�[�g�Z�j�m�`�_�g�b�y��"�_�k�l�_�k�l�\�_�g�g�u�o" �d�e�Z�k�k�h�\����"�_�k�l�_�k�l�\�_�g�g�u�o" �i�h�g�y�l�b�c���b��
�b�g�l�_�]�j�b�j�h�\�Z�g�g�h�c���b�g�n�h�j�f�Z�p�b�b���g�Z���i�j�b�f�_�j�_���a�Z�d�h�^�b�j�h�\�Z�g�g�u�o���p�b�n�j�� 

2. "�?�k�l�_�k�l�\�_�g�g�Z�y" �d�e�Z�k�k�b�n�b�d�Z�p�b�y. 
�I�_�j�\�u�c�� �^�h�k�l�Z�l�h�q�g�h�� �i�h�^�j�h�[�g�u�c�� �n�b�e�h�k�h�n�k�d�b�c�� �Z�g�Z�e�b�a�� �©�_�k�l�_�k�l�\�_�g�g�h�c�ª�� �d�e�Z�k�k�b�n�b�d�Z�p�b�b��

�i�j�b�g�Z�^�e�_�`�b�l�� �>�`���� �K�l���� �F�b�e�e�x�� �>Mill, 1983�@���� �<�� �w�l�h�f�� �Z�g�Z�e�b�a�_�� �\�u�y�\�e�_�g�u�� �\�k�_�� �h�k�g�h�\�g�u�_��
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�k�\�h�c�k�l�\�Z��"�_�k�l�_�k�l�\�_�g�g�u�o" �d�e�Z�k�k�b�n�b�d�Z�p�b�c���� �d�h�l�h�j�u�_�� �\�� �^�Z�e�v�g�_�c�r�_�f�� �[�u�e�b�� �i�h�^�l�\�_�j�`�^�_�g�u��
�_�k�l�_�k�l�\�h�b�k�i�u�l�Z�l�_�e�y�f�b, �k�l�j�h�b�\�r�b�f�b��"�_�k�l�_�k�l�\�_�g�g�u�_" �d�e�Z�k�k�b�n�b�d�Z�p�b�b�� �b�� �i�j�_�^�k�l�Z�\�b�l�_�e�y�f�b��
�d�h�]�g�b�l�b�\�g�u�o���g�Z�m�d�����b�k�k�e�_�^�h�\�Z�\�r�b�f�b��"�_�k�l�_�k�l�\�_�g�g�u�_" �i�h�g�y�l�b�y���� 

�I�h�� �>�`���� �K�l���� �F�b�e�e�x�� �>Mill, 1983] "�b�k�d�m�k�k�l�\�_�g�g�u�_" �d�e�Z�k�k�b�n�b�d�Z�p�b�b�� �h�l�e�b�q�Z�x�l�k�y�� �h�l��
"�_�k�l�_�k�l�\�_�g�g�u�o" �l�_�f���� �q�l�h�� �h�g�b�� �f�h�]�m�l�� �[�u�l�v�� �h�k�g�h�\�Z�g�u�� �g�Z�� �e�x�[�h�f�� �h�^�g�h�f�� �b�e�b�� �g�_�k�d�h�e�v�d�b�f��
�i�j�b�a�g�Z�d�Z�o���� �l�Z�d�� �q�l�h�� �j�Z�a�g�u�_�� �d�e�Z�k�k�u�� �j�Z�a�e�b�q�Z�x�l�k�y�� �l�h�e�v�d�h�� �l�_�f���� �q�l�h�� �\�d�e�x�q�Z�x�l�� �h�[�t�_�d�l�u����
�h�[�e�Z�^�Z�x�s�b�_�� �j�Z�a�e�b�q�g�u�f�b�� �a�g�Z�q�_�g�b�y�f�b�� �w�l�b�o�� �i�j�b�a�g�Z�d�h�\���� �G�h�� �_�k�e�b�� �j�Z�k�k�f�h�l�j�_�l�v�� �d�e�Z�k�k�u��
"�`�b�\�h�l�g�u�o" �b�e�b��"�j�Z�k�l�_�g�b�c"���� �l�h�� �h�g�b�� �h�l�e�b�q�Z�x�l�k�y�� �k�l�h�e�v�� �[�h�e�v�r�b�f�� ���i�h�l�_�g�p�b�Z�e�v�g�h��
�[�_�k�d�h�g�_�q�g�u�f�����d�h�e�b�q�_�k�l�\�h�f���k�\�h�c�k�l�\�����q�l�h���b�o���g�_�e�v�a�y���i�_�j�_�q�b�k�e�b�l�v�����B���\�k�_���w�l�b���k�\�h�c�k�l�\�Z���[�m�^�m�l��
�h�k�g�h�\�Z�g�u�� �g�Z�� �m�l�\�_�j�`�^�_�g�b�y�o���� �i�h�^�l�\�_�j�`�^�Z�x�s�b�o�� �w�l�h�� �j�Z�a�e�b�q�b�_���� �I�j�b�� �w�l�h�f���� �k�j�_�^�b�� �k�\�h�c�k�l�\��
�g�_�d�h�l�h�j�h�]�h��"�_�k�l�_�k�l�\�_�g�g�h�]�h" �d�e�Z�k�k�Z�� �[�m�^�m�l�� �d�Z�d�� �g�Z�[�e�x�^�Z�_�f�u�_���� �l�Z�d�� �b�� �g�_�� �g�Z�[�e�x�^�Z�_�f�u�_��
�k�\�h�c�k�l�\�Z�����Q�l�h�[�u���m�q�b�l�u�\�Z�l�v���k�d�j�u�l�u�_���i�j�b�a�g�Z�d�b�����g�Z�^�h���g�Z�o�h�^�b�l�v���b�o���i�j�b�q�b�g�g�u�_���i�j�h�y�\�e�_�g�b�y���\��
�g�Z�[�e�x�^�Z�_�f�u�o���i�j�b�a�g�Z�d�Z�o�����©�L�Z�d�����g�Z�i�j�b�f�_�j�����_�k�l�_�k�l�\�_�g�g�Z�y���d�e�Z�k�k�b�n�b�d�Z�p�b�y���`�b�\�h�l�g�u�o���^�h�e�`�g�Z��
�h�k�g�h�\�u�\�Z�l�v�k�y���i�j�_�b�f�m�s�_�k�l�\�_�g�g�h �g�Z���b�o���\�g�m�l�j�_�g�g�_�f���k�l�j�h�_�g�b�b�����h�^�g�Z�d�h���[�u�e�h���[�u���k�l�j�Z�g�g�h�����d�Z�d��
�a�Z�f�_�q�Z�_�l�� �H���� �D�h�g�l���� �_�k�e�b�� �[�u�� �f�u�� �[�u�e�b�� �\�� �k�h�k�l�h�y�g�b�b�� �h�i�j�_�^�_�e�b�l�v�� �j�h�^�� �b�� �\�b�^�� �l�h�]�h�� �b�e�b�� �^�j�m�]�h�]�h��
�`�b�\�h�l�g�h�]�h�����l�h�e�v�d�h���i�j�_�^�\�Z�j�b�l�_�e�v�g�h���m�[�b�\���_�]�h�ª���>Mill, 1983].  

�>�`���� �K�l���� �F�b�e�e�v�� �^�Z�_�l�� �k�e�_�^�m�x�s�_�_�� �h�i�j�_�^�_�e�_�g�b�_��"�_�k�l�_�k�l�\�_�g�g�h�c" �d�e�Z�k�k�b�n�b�d�Z�p�b�b�����©�w�l�h��
�l�Z�d�Z�y���d�e�Z�k�k�b�n�b�d�Z�p�b�y�����d�h�l�h�j�Z�y���h�[�t�_�^�b�g�y�_�l���h�[�t�_�d�l�u���\���]�j�m�i�i�u���h�l�g�h�k�b�l�_�e�v�g�h���d�h�l�h�j�u�o���f�h�`�g�h��
�\�u�k�d�Z�a�Z�l�v���g�Z�b�[�h�e�v�r�_�_���q�b�k�e�h���h�[�s�b�o���i�j�_�^�e�h�`�_�g�b�c���b���h�g�Z���h�k�g�h�\�u�\�Z�_�l�k�y���g�Z���l�Z�d�b�o���k�\�h�c�k�l�\�Z�o����
�d�h�l�h�j�u�_�� �k�e�m�`�Z�l�� �i�j�b�q�b�g�Z�f�b�� �f�g�h�]�b�o�� �^�j�m�]�b�o, �b�e�b�� �i�h�� �d�j�Z�c�g�_�c�� �f�_�j�_�� �k�h�k�l�Z�\�e�y�x�l �b�o�� �\�_�j�g�u�_��
�i�j�b�a�g�Z�d�b���� �H�g�� �h�i�j�_�^�_�e�y�_�l�� �l�Z�d�`�_�� �i�h�g�y�l�b�_��"�h�[�j�Z�a�Z" �d�e�Z�k�k�Z���� �d�h�l�h�j�h�_�� �y�\�e�y�_�l�k�y�� �i�j�_�^�l�_�q�_�c��
"�_�k�l�_�k�l�\�_�g�g�u�o" �i�h�g�y�l�b�c���� �©�g�Z�r�_�� �i�h�g�y�l�b�_�� �h�� �d�e�Z�k�k�_���± �l�h�l�� �h�[�j�Z�a���� �d�h�l�h�j�u�f�� �w�l�h�l�� �d�e�Z�k�k��
�i�j�_�^�k�l�Z�\�e�_�g�� �\�� �g�Z�r�_�f�� �m�f�_�����± �_�k�l�v�� �i�h�g�y�l�b�_�� �h�� �g�_�d�h�l�h�j�h�f�� �h�[�j�Z�a�p�_���� �h�[�e�Z�^�Z�x�s�_�fKà �\�k�_�f�b��
�i�j�b�a�g�Z�d�Z�f�b���^�Z�g�g�h�]�h���d�e�Z�k�k�Z���«���\���k�Z�f�h�c���\�u�k�h�d�h�c���k�l�_�i�_�g�b�ª�� 

�J�Z�k�k�m�`�^�_�g�b�y�� �>�`���� �K�l���� �F�b�e�e�y�� �[�u�e�b�� �i�h�^�l�\�_�j�`�^�_�g�u�� �_�k�l�_�k�l�\�h�b�k�i�u�l�Z�l�_�e�y�f�b���� �G�Z�i�j�b�f�_�j����
�M�w�\�_�e�v�� �<������ �©�Q�_�f�� �[�h�e�v�r�_�� �h�[�s�b�o�� �m�l�\�_�j�`�^�_�g�b�c�� �h�[�� �h�[�t�_�d�l�Z�o�� �^�Z�_�l�� �\�h�a�f�h�`�g�h�k�l�v�� �k�^�_�e�Z�l�v��
�d�e�Z�k�k�b�n�b�d�Z�p�b�y���� �l�_�f�� �h�g�Z�� �_�k�l�_�k�l�\�_�g�g�_�c�ª�� �>�F�_�c�_�g���� �R�j�_�c�^�_�j�� 1976�@���� �H�� �g�_�b�k�q�_�j�i�Z�_�f�h�f��
�d�h�e�b�q�_�k�l�\�_�� �h�[�s�b�o�� �k�\�h�c�k�l�\�� �m��"�_�k�l�_�k�l�\�_�g�g�u�o" �d�e�Z�k�k�h�\�� �i�b�r�_�l�� �J�m�l�d�h�\�k�d�b�c�� �E���� �>�J�m�l�d�h�\�k�d�b�c����
1984�@���� �©�Q�_�f�� �\�� �[�h�e�v�r�_�f�� �q�b�k�e�_�� �k�m�s�_�k�l�\�_�g�g�u�o�� �i�j�b�a�g�Z�d�h�\�� �k�o�h�^�g�u�� �k�j�Z�\�g�b�\�Z�_�f�u�_�� �i�j�_�^�f�_�l�u����
�l�_�f�� �\�_�j�h�y�l�g�_�_�� �b�o�� �h�^�b�g�Z�d�h�\�h�k�l�v�� �b�� �\�� �^�j�m�]�b�o�� �h�l�g�h�r�_�g�b�y�o�ª���� �:�g�Z�e�h�]�b�q�g�h�_�� �\�u�k�d�Z�a�u�\�Z�g�b�_��
�^�_�e�Z�_�l�� �K�f�b�j�g�h�\�� �?���K������ �©�L�Z�d�k�h�g�h�f�b�q�_�k�d�Z�y�� �i�j�h�[�e�_�f�Z�� �a�Z�d�e�x�q�Z�_�l�k�y�� �\�� �³�b�g�^�b�d�Z�p�b�b�´���� �h�l��
�[�_�k�d�h�g�_�q�g�h�� �[�h�e�v�r�h�]�h�� �q�b�k�e�Z�� �i�j�b�a�g�Z�d�h�\�� �g�Z�f�� �g�m�`�g�h�� �i�_�j�_�c�l�b�� �d�� �h�]�j�Z�g�b�q�_�g�g�h�f�m�� �b�o��
�d�h�e�b�q�_�k�l�\�m�����d�h�l�h�j�h�_���a�Z�f�_�g�b�e�h���[�u���\�k�_���h�k�l�Z�e�v�g�u�_���i�j�b�a�g�Z�d�b�ª [�K�f�b�j�g�h�\, 1938: 387-418]. 

�<�� �j�_�a�m�e�v�l�Z�l�_���[�u�e�Z�� �k�n�h�j�f�m�e�b�j�h�\�Z�g�Z�� �i�j�h�[�e�_�f�Z�� �h�i�j�_�^�_�e�_�g�b�y�� �©�_�k�l�_�k�l�\�_�g�g�u�o�ª��
�d�e�Z�k�k�b�n�b�d�Z�p�b�c�����d�h�l�h�j�Z�y���^�h���k�b�o���i�h�j���h�[�k�m�`�^�Z�_�l�k�y���\���e�b�l�_�j�Z�l�m�j�_���>�A�Z�[�j�h�^�b�g, 1981; The Nature 
of Classification, 2013�@���� �H�^�g�Z�d�h���� �k�� �g�Z�r�_�c�� �l�h�q�d�b�� �a�j�_�g�b�y���� �^�h�� �g�Z�k�l�h�y�s�_�]�h�� �\�j�_�f�_�g�b�� �g�_�l��
�^�h�k�l�Z�l�h�q�g�h���Z�^�_�d�\�Z�l�g�h�c���n�h�j�f�Z�e�b�a�Z�p�b�b��"�_�k�l�_�k�l�\�_�g�g�h�c"  �d�e�Z�k�k�b�n�b�d�Z�p�b�b. 

3.  �I�j�b�g�p�b�i�u���d�Z�l�_�]�h�j�b�a�Z�p�b�b���\���d�h�]�g�b�l�b�\�g�u�o���g�Z�m�d�Z�o�� 

�<���j�Z�[�h�l�Z�o���(�O�H�D�Q�R�U���5�R�V�F�K�����g�Z���h�k�g�h�\�Z�g�b�b���i�j�h�\�_�^�_�g�g�u�o���w�d�k�i�_�j�b�f�_�g�l�h�\���k�n�h�j�f�m�e�b�j�h�\�Z�g�u��
�i�j�b�g�p�b�i�u�� �d�Z�l�_�]�h�j�b�a�Z�p�b�b��"�_�k�l�_�k�l�\�_�g�g�u�o" �d�Z�l�_�]�h�j�b�c�� �>Rosch, 1973: 328-350; 27-31; Rosch, 
1978: 27�±48�@�����i�h�^�l�\�_�j�`�^�Z�x�s�b�_���\�u�k�d�Z�a�u�\�Z�g�b�y���>�`�����K�l�����F�b�e�e�y �b �_�k�l�_�k�l�\�h�b�k�i�u�l�Z�l�_�e�_�c: 

�©Cognitive Economy. The first principle contains the almost common-sense notion that, as 
an organism, what one wishes to gain from one's categories is a great deal of information about 
the environment while conserving finite resources as much as possible. To categorize a stimulus 
means to consider it, for purposes of that categorization, not only equivalent to other stimuli in 
the same category but also different from stimuli not in that category. On the one hand, it would 
appear to the organism's advantage to have as many properties as possible predictable from 
knowing any one property, a principle that would lead to formation of large numbers of 
categories with as fine discriminations b�H�W�Z�H�H�Q���F�D�W�H�J�R�U�L�H�V���D�V���S�R�V�V�L�E�O�H�ª���� 

�©�3�H�U�F�H�L�Y�H�G���:�R�U�O�G���6�W�U�X�F�W�X�U�H�����7�K�H���V�H�F�R�Q�G���S�U�L�Q�F�L�S�O�H���R�I���F�D�W�H�J�R�U�L�]�D�W�L�R�Q���D�V�V�H�U�W�V���W�K�D�W���«���S�H�U�F�H�L�Y�H�G��
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world �± is not an unstructured total set of equiprobable co-occurring attributes. Rather, the 
material objects of the world are per�F�H�L�Y�H�G���W�R���S�R�V�V�H�V�V���«���K�L�J�K���F�R�U�U�H�O�D�W�L�R�Q�D�O���V�W�U�X�F�W�X�U�H�����«���,�Q���V�K�R�U�W����
combinations of what we perceive as the attributes of real objects do not occur uniformly. Some 
pairs, triples, etc., are quite probable, appearing in combination sometimes with one, sometimes 
a�Q�R�W�K�H�U���D�W�W�U�L�E�X�W�H�����R�W�K�H�U�V���D�U�H���U�D�U�H�����R�W�K�H�U�V���O�R�J�L�F�D�O�O�\���F�D�Q�Q�R�W���R�U���H�P�S�L�U�L�F�D�O�O�\���G�R���Q�R�W���R�F�F�X�U�ª�� 

�I�h�g�y�l�g�h���� �q�l�h�� �i�_�j�\�u�c�� �i�j�b�g�p�b�i�� �g�_�\�h�a�f�h�`�_�g�� �[�_�a�� �\�l�h�j�h�]�h���± �d�h�]�g�b�l�b�\�g�Z�y�� �w�d�h�g�h�f�b�y�� �g�_��
�\�h�a�f�h�`�g�Z�� �[�_�a�� �k�l�j�m�d�l�m�j�b�j�h�\�Z�g�g�h�k�l�b�� �f�b�j�Z���� �G�_�i�h�k�j�_�^�k�l�\�_�g�g�h�� �\�h�k�i�j�b�g�b�f�Z�_�f�u�_�� �h�[�t�_�d�l�u��
(basic objects) �± �b�g�n�h�j�f�Z�p�b�h�g�g�h���[�h�]�Z�l�u�_���k�\�y�a�d�b���g�Z�[�e�x�^�Z�_�f�u�o���b���n�m�g�d�p�b�h�g�Z�e�v�g�u�o���k�\�h�c�k�l�\����
�d�h�l�h�j�u�_�� �h�[�j�Z�a�m�x�l�� �_�k�l�_�k�l�\�_�g�g�m�x�� �j�Z�a�j�u�\�g�h�k�l�v���� �k�h�a�^�Z�x�s�m�x�� �d�Z�l�_�]�h�j�b�a�Z�p�b�x���� �W�l�b�� �k�\�y�a�d�b��
�n�h�j�f�b�j�m�x�l��"�i�j�h�l�h�l�b�i�u" �h�[�t�_�d�l�h�\���d�e�Z�k�k�h�\�����h�[�j�Z�a�_�p�� �m���>�`�����K�l�����F�b�e�e�y�������©�&�D�W�H�J�R�U�L�H�V���F�D�Q�� �E�H��
viewed in terms of their clear cases if the perceiver places emphasis on the correlational structure 
�R�I���S�H�U�F�H�L�Y�H�G���D�W�W�U�L�E�X�W�H�V���«���%�\���S�U�R�W�R�W�\�S�H�V���R�I���F�D�W�H�J�R�U�L�H�V���Z�H���K�D�Y�H���J�H�Q�H�U�D�O�O�\���P�H�D�Q�W���W�K�H���F�O�H�D�U�H�V�W���F�D�V�H�V��
�R�I�� �F�D�W�H�J�R�U�\�� �P�H�P�E�H�U�V�K�L�S�ª�� �>�5�R�V�F�K���� ������������ ������-350; Rosch, 1978: 27�±�����@���� �©�5�R�V�F�K�� �D�Qd Mervis 
(1975) have shown that the more prototypical of a category a member is rated, the more 
attributes it has in common with other members of the category and the fewer attributes in 
�F�R�P�P�R�Q�� �Z�L�W�K�� �P�H�P�E�H�U�V�� �R�I�� �W�K�H�� �F�R�Q�W�U�D�V�W�L�Q�J�� �F�D�W�H�J�R�U�L�H�V�ª�� �>�5�R�V�F�K, Mervis, 1975; Rosch, et all, 
1976].  

�<�� �^�Z�e�v�g�_�c�r�_�f�� �l�_�h�j�b�y�� �©�_�k�l�_�k�l�\�_�g�g�u�o�ª�� �i�h�g�y�l�b�c�� �(�O�H�D�Q�R�U�� �5�R�V�F�K�� �i�h�e�m�q�b�e�Z�� �g�Z�a�\�Z�g�b�_��
�i�j�h�l�h�l�b�i�b�q�_�k�d�h�c�� �l�_�h�j�b�b�� �i�h�g�y�l�b�c�� ���S�U�R�W�R�W�\�S�H�� �W�K�H�R�U�\������ �H�k�g�h�\�g�u�_ �_�_ �q�_�j�l�u �h�i�b�k�u�\�Z�x�l�k�y 
�k�e�_�^�m�x�s�b�f �h�[�j�Z�a�h�f���� �©�7�K�H�� �S�U�R�W�R�W�\�S�H�� �Y�L�H�Z�� ���R�U�� �S�U�R�E�D�E�L�O�L�V�W�L�F�� �Y�L�H�Z���� �N�H�H�S�V�� �W�K�H��attractive 
assumption that there is some underlying common set of features for category members but 
relaxes the requirement that every member have all the features. Instead, it assumes there is a 
probabilistic matching process: Members of the category have more features, perhaps weighted 
by importance, in common with the prototype of this category than with prototypes of other 
�F�D�W�H�J�R�U�L�H�V�ª���>�5�R�V�V�����7�D�\�O�R�U�����0�L�G�G�O�H�W�R�Q�������������@�� 

�D�� �k�h�`�Z�e�_�g�b�x���� �\�� �l�Z�d�h�c�� �n�h�j�f�m�e�b�j�h�\�d�_�� �b�k�q�_�a�Z�x�l�� �i�j�b�g�p�b�i�u�� �d�Z�l�_�]�h�j�b�a�Z�p�b�b����
�k�n�h�j�f�m�e�b�j�h�\�Z�g�g�u�_�� �(�O�H�D�Q�R�U�� �5�R�V�F�K���� �]�h�\�h�j�y�s�b�_�� �h�[�� �h�l�j�Z�`�_�g�b�b�� �\�� �_�k�l�_�k�l�\�_�g�g�u�o�ª�� �i�h�g�y�l�b�y�o��
�\�u�k�h�d�h���d�h�j�j�_�e�b�j�h�\�Z�g�g�h�c���k�l�j�m�d�l�m�j�u���\�g�_�r�g�_�]�h���f�b�j�Z���� 

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

�F�g�h�]�b�_�� �b�k�k�e�_�^�h�\�Z�l�_�e�b�� �k�q�b�l�Z�x�l���� �q�l�h�� �g�Z�b�[�h�e�_�_�� �\�Z�`�g�u�f�� �l�_�h�j�_�l�b�q�_�k�d�b�f�� �a�g�Z�g�b�_�f��
�y�\�e�y�_�l�k�y�� �i�j�b�q�b�g�g�h�_�� �a�g�Z�g�b�_���� �\�\�b�^�m�� �_�]�h�� �n�m�g�d�p�b�h�g�Z�e�v�g�h�k�l�b���� �H�g�h�� �i�h�a�\�h�e�y�_�l�� �h�j�]�Z�g�b�a�f�m��
�\�f�_�r�b�\�Z�l�v�k�y�� �\�h�� �\�g�_�r�g�b�_�� �k�h�[�u�l�b�y�� �b�� �i�h�e�m�q�Z�l�v�� �d�h�g�l�j�h�e�v�� �g�Z�^�� �h�d�j�m�`�_�g�b�_�f���� �B�k�k�e�_�^�h�\�Z�g�b�y��
�i�h�d�Z�a�Z�e�b���� �q�l�h�� �a�g�Z�g�b�y�� �e�x�^�_�c�� �h�� �d�Z�l�_�]�h�j�b�y�o�� �g�_�� �k�\�h�^�b�l�k�y�� �d�� �i�_�j�_�q�g�x�� �k�\�h�c�k�l�\���� �Z�� �\�d�e�x�q�Z�_�l��
�[�h�]�Z�l�h�_�� �f�g�h�`�_�k�l�\�h�� �i�j�b�q�b�g�g�u�o�� �\�a�Z�b�f�h�k�\�y�a�_�c�� �f�_�`�^�m�� �w�l�b�f�b�� �k�\�h�c�k�l�\�Z�f�b���� �d�h�l�h�j�u�_�� �f�h�`�g�h��
�j�Z�g�`�b�j�h�\�Z�l�v�����<�Z�`�g�h�k�l�v���k�\�h�c�k�l�\���d�Z�l�_�]�h�j�b�b���l�Z�d�`�_���a�Z�\�b�k�b�l���h�l���b�o���i�j�b�q�b�g�g�u�o���\�a�Z�b�f�h�k�\�y�a�_�c����
�<�� �g�_�d�h�l�h�j�u�o�� �w�d�k�i�_�j�b�f�_�g�l�Z�o�� �>Ahn, at all, 2000; Sloman, Love, Ahn, 1998�@�� �[�u�e�h�� �i�h�d�Z�a�Z�g�h����
�q�l�h�� �k�\�h�c�k�l�\�h�� �\�Z�`�g�_�_���� �_�k�e�b�� �h�g�h�� �k�b�e�v�g�_�_�� �\�d�e�x�q�_�g�h�� �\�� �i�j�b�q�b�g�g�m�x�� �k�_�l�v�� �\�a�Z�b�f�h�k�\�y�a�_�c��
�i�j�b�a�g�Z�d�h�\���� �<�� �^�j�m�]�b�o�� �>Rehder, Hastie, 2001] �w�d�k�i�_�j�b�f�_�g�l�Z�o�� �[�u�e�h�� �i�h�d�Z�a�Z�g�h���� �q�l�h�� �k�\�h�c�k�l�\�h��
�\�Z�`�g�_�_�����_�k�e�b���m���g�_�]�h���[�h�e�v�r�_���i�j�b�q�b�g���� 

�M�q�b�l�u�\�Z�y �w�l�b �b�k�k�e�_�^�h�\�Z�g�b�y, Bob Rehder �\�u�^�\�b�g�m�e �l�_�h�j�b�x �i�j�b�q�b�g�g�u�o �f�h�^�_�e�_�c 
(causal-model theory), �\ �k�h�h�l�\�_�l�k�l�\�b�b �k �d�h�l�h�j�h�c�����©�S�H�R�S�O�H�¶�V�� �L�Q�W�X�L�W�L�Y�H���W�K�H�R�U�L�H�V���D�E�R�X�W���F�D�W�H�J�R�U�L�H�V��
�R�I���R�E�M�H�F�W�V���F�R�Q�V�L�V�W���R�I���D�� �P�R�G�H�O���R�I���W�K�H���F�D�W�H�J�R�U�\�� �L�Q���Z�K�L�F�K�� �E�R�W�K���D���F�D�W�H�J�R�U�\�¶�V�� �I�H�D�W�X�U�H�V���D�Q�G���W�K�H���F�D�X�V�D�O��
mechanisms among those features are explicitly represented. In other words, theories might 
make certain combinations o�I�� �I�H�D�W�X�U�H�V�� �H�L�W�K�H�U�� �V�H�Q�V�L�E�O�H�� �D�Q�G�� �F�R�K�H�U�H�Q�W�� �«�� �L�Q�� �O�L�J�K�W�� �R�I�� �W�K�H�� �U�H�O�D�W�L�R�Q�V��
linking them, and the degree of coherence of a set of fea-tures might be an important factor 
�G�H�W�H�U�P�L�Q�L�Q�J���P�H�P�E�H�U�V�K�L�S���L�Q���D���F�D�W�H�J�R�U�\�ª���>Rehder, Hastie, 2001]. 

�< �l�_�h�j�b�b �i�j�b�q�b�g�g�u�o �f�h�^�_�e�_�c �h�l�g�h�r�_�g�b�_ �h�[�t�_�d�l�Z �d �d�Z�l�_�]�h�j�b�b �h�k�g�h�\�u�\�Z�_�l�k�y �m�`�_ �g�_ �g�Z 
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�f�g�h�`�_�k�l�\�_ �i�j�b�a�g�Z�d�h�\ �b �[�e�b�a�h�k�l�b �i�h �i�j�b�a�g�Z�d�Z�f, �Z �g�Z �h�k�g�h�\�Z�g�b�b �k�o�h�^�k�l�\�Z �i�h�j�h�`�^�Z�x�s�_�]�h 
�i�j�b�q�b�g�g�h�]�h �f�_�o�Z�g�b�a�f�Z, �d�Z�d �w�l�h �i�h�g�b�f�Z�e�h�k�v �\ �]�_�g�_�l�b�q�_�k�d�h�f �i�h�^�o�h�^�_ �d  "�_�k�l�_�k�l�\�_�g�g�h�c"  
�d�e�Z�k�k�b�n�b�d�Z�p�b�b�����©�6�S�H�F�L�I�L�F�D�O�O�\�����D���W�R-be-classified object is considered a category member to the 
�H�[�W�H�Q�W�� �W�K�D�W�� �L�W�V�� �I�H�D�W�X�U�H�V�� �Z�H�U�H�� �O�L�N�H�O�\�� �W�R�� �K�D�Y�H�� �E�H�H�Q�� �J�H�Q�H�U�D�W�H�G�� �E�\�� �W�K�H�� �F�D�W�H�J�R�U�\�¶�V�� �F�D�X�V�D�O�� �O�D�Z�V���� �V�X�F�K��
�W�K�D�W���F�R�P�E�L�Q�D�W�L�R�Q�V���R�I�� �I�H�D�W�X�U�H�V���W�K�D�W���D�U�H�� �O�L�N�H�O�\���W�R���E�H���S�U�R�G�X�F�H�G���E�\���D���F�D�W�H�J�R�U�\�¶�V causal mechanisms 
are viewed as good category members and those unlikely to be produced by those mechanisms 
are viewed as poor category members. As a result, causal-model theory will assign a low degree 
of category membership to objects that have many broken feature correlations (i.e., cases where 
causes are present but effects absent or vice versa). Objects that have many preserved 
correlations (i.e., causes and effects both present, or both absent) will receive a higher degree of 
category membership because it is just such objects that are likely to be generated by causal 
�O�D�Z�V�ª���>Rehder, 2003]. 

�>�e�y�� �i�j�_�^�k�l�Z�\�e�_�g�b�y�� �i�j�b�q�b�g�g�h�]�h�� �a�g�Z�g�b�y�� �g�_�d�h�l�h�j�u�f�b�� �b�k�k�e�_�^�h�\�Z�l�_�e�y�f�b�� �[�u�e�b��
�b�k�i�h�e�v�a�h�\�Z�g�u���;�Z�c�_�k�h�\�k�d�b�_���k�_�l�b���b�e�b���i�j�b�q�b�g�g�u�_���f�h�^�_�e�b���>Cheng, 1997; Gopnik, at all, 2004; 
Griffiths, Tenenbaum, 2009]. �H�^�g�Z�d�h�� �w�l�b�� �f�h�^�_�e�b�� �g�_�� �f�h�]�m�l�� �f�h�^�_�e�b�j�h�\�Z�l�v�� �p�b�d�e�b�q�_�k�d�b�_��
�i�j�b�q�b�g�g�u�_���k�\�y�a�b�����i�h�l�h�f�m���q�l�h���;�Z�c�_�k�h�\�k�d�b�_���k�_�l�b���g�_���i�h�^�^�_�j�`�b�\�Z�x�l���p�b�d�e�h�\�� 

�< �j�Z�[�h�l�_ [Rehder, Martin. 2011] Bob Rehder �i�j�_�^�e�h�`�b�e �f�h�^�_�e�v �i�j�b�q�b�g�g�u�o �p�b�d�e�h�\, 
�h�k�g�h�\�Z�g�g�m�x �g�Z "�j�Z�k�d�j�u�l�b�b" �i�j�b�q�b�g�g�u�o �]�j�Z�n�b�q�_�k�d�b�o �f�h�^�_�e�_�c (causal graphical models, 
CGMs). �J�Z�k�d�j�u�l�b�_ �h�k�m�s�_�k�l�\�e�y�_�l�k�y �i�m�l�_�f �k�h�a�^�Z�g�b�y �[�Z�c�_�k�h�\�k�d�h�c �k�_�l�b, �j�Z�a�\�_�j�l�u�\�Z�x�s�_�c�k�y 
�\�h �\�j�_�f�_�g�b. �L�Z�d�Z�y�� �k�_�l�v�� �m�`�_�� �^�h�k�l�Z�l�h�q�g�h�� �o�h�j�h�r�h�� �i�h�^�o�h�^�b�l�� �^�e�y�� �f�h�^�_�e�b�j�h�\�Z�g�b�y��
�©�_�k�l�_�k�l�\�_�g�g�u�o�ª�� �i�h�g�y�l�b�c���� �h�l�j�Z�`�Z�x�s�b�o�� �\�u�k�h�d�h�� �d�h�j�j�_�e�b�j�h�\�Z�g�g�m�x �k�l�j�m�d�l�m�j�m�� �\�g�_�r�g�_�]�h��
�f�b�j�Z���� �H�^�g�Z�d�h���� �h�g�Z���� �\�k�_-�l�Z�d�b���� �g�_�� �\�� �y�\�g�h�f�� �\�b�^�_�� �\�d�e�x�q�Z�_�l�� �\�� �k�_�[�y�� �n�h�j�f�Z�e�b�a�Z�p�b�x�� �p�b�d�e�h�\��
�i�j�b�q�b�g�g�u�o���k�\�y�a�_�c���� 

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

�������K�h�a�g�Z�g�b�_���d�Z�d���b�g�l�_�]�j�b�j�h�\�Z�g�g�Z�y���b�g�n�h�j�f�Z�p�b�y�� 
�?�k�e�b��"�_�k�l�_�k�l�\�_�g�g�Z�y" �d�e�Z�k�k�b�n�b�d�Z�p�b�y�� �h�i�b�k�u�\�Z�_�l�� �h�[�t�_�d�l�u�� �\�g�_�r�g�_�]�h�� �f�b�j�Z���� �Z��

�d�h�]�g�b�l�b�\�g�u�_�� �g�Z�m�d�b���± �\�h�k�i�j�b�y�l�b�_�� �h�[�t�_�d�l�h�\�� �\�g�_�r�g�_�]�h�� �f�b�j�Z���� �l�h�� �l�_�h�j�b�y�� �b�g�l�_�]�j�b�j�h�\�Z�g�g�h�c��
�b�g�n�h�j�f�Z�p�b�b�� �k�h�a�g�Z�g�b�y�� �*���7�R�Q�R�Q�L�� �Z�g�Z�e�b�a�b�j�m�_�l�� �b�g�n�h�j�f�Z�p�b�h�g�g�u�_�� �i�j�h�p�_�k�k�u�� �f�h�a�]�Z�� �i�h��
�\�h�k�i�j�b�y�l�b�b���h�[�t�_�d�l�h�\���\�g�_�r�g�_�]�h���f�b�j�Z���� 

�*���7�R�Q�R�Q�L���h�i�j�_�^�_�e�y�_�l���k�h�a�g�Z�g�b�_���d�Z�d���i�_�j�\�b�q�g�h�_���i�h�g�y�l�b�_�����d�h�l�h�j�h�_���h�[�e�Z�^�Z�_�l���k�e�_�^�m�x�s�b�f�b��
�n�_�g�h�f�_�g�h�e�h�]�b�q�_�k�d�b�f�b�� �k�\�h�c�k�l�\�Z�f�b���� �F�R�P�S�R�V�L�W�L�R�Q���� �L�Q�I�R�U�P�D�W�L�R�Q���� �L�Q�W�H�J�U�D�W�L�R�Q���� �H�[�F�O�X�V�L�R�Q���� �� �>�e�y��
�[�h�e�_�_�� �l�h�q�g�h�]�h�� �h�i�j�_�^�_�e�_�g�b�y�� �w�l�b�o�� �k�\�h�c�k�l�\�� �*���7�R�Q�R�Q�L�� �\�\�h�^�b�l�� �i�h�g�y�l�b�_�� �b�g�l�_�]�j�b�j�h�\�Z�g�g�h�c��
�b�g�n�h�j�f�Z�p�b�b���� �©�b�g�l�_�]�j�b�j�h�\�Z�g�g�Z�y�� �b�g�n�h�j�f�Z�p�b�y���� �o�Z�j�Z�d�l�_�j�b�a�m�x�s�Z�y�� �j�_�^�m�d�p�b�x��
�g�_�h�i�j�_�^�_�e�_�g�g�h�k�l�b���� �w�l�h�� �b�g�n�h�j�f�Z�p�b�y���� �]�_�g�_�j�b�j�m�_�f�Z�y�� �k�b�k�l�_�f�h�c���� �i�j�b�o�h�^�y�s�_�c�� �\�� �g�_�d�h�l�h�j�h�_��
�k�h�k�l�h�y�g�b�_�� �q�_�j�_�a�� �i�j�b�q�b�g�g�h�_�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�_�� �f�_�`�^�m�� �_�_�� �q�Z�k�l�y�f�b���� �d�h�l�h�j�Z�y�� �i�j�_�\�h�k�o�h�^�b�l��
�b�g�n�h�j�f�Z�p�b�x���� �]�_�g�_�j�b�j�m�_�f�m�x�� �g�_�a�Z�\�b�k�b�f�h�� �_�_�� �q�Z�k�l�y�f�b�� �k�Z�f�b�f�b�� �i�h�� �k�_�[�_�ª�� �>Masafumi, 
Albantakis, Tononi, 2014�@�����<���l�_�j�f�b�g�Z�o���b�g�l�_�]�j�b�j�h�\�Z�g�g�h�c���b�g�n�h�j�f�Z�p�b�b���n�_�g�h�f�_�g�h�e�h�]�b�q�_�k�d�b�_��
�k�\�h�c�k�l�\�Z�� �n�h�j�f�m�e�b�j�m�x�l�k�y�� �k�e�_�^�m�x�s�b�f�� �h�[�j�Z�a�h�f���� �<�� �k�d�h�[�d�Z�o�� �f�u�� �i�j�b�\�h�^�b�f�� �b�g�l�_�j�i�j�_�l�Z�p�b�x��
�w�l�b�o���k�\�h�c�k�l�\���k���l�h�q�d�b���a�j�_�g�b�y���©�_�k�l�_�k�l�\�_�g�g�h�c�ª���d�e�Z�k�k�b�n�b�d�Z�p�b�b�� 

1. composition �± elementary mechanisms (causal interactions) can be combined into higher-
order ones (�h�[�j�Z�a�h�\�u�\�Z�l�v �©�_�k�l�_�k�l�\�_�g�g�u�_�ª���d�e�Z�k�k�u �\ �\�b�^�_ �i�j�b�q�b�g�g�u�o �p�b�d�e�h�\ �b �b�_�j�Z�j�o�b�x 
�©�_�k�l�_�k�l�\�_�g�g�u�o�ª���d�e�Z�k�k�h�\���� 

2. information �± only mechanisms that specify �µdifferences that make a difference�¶��within a 
system count (�l�h�e�v�d�h �k�b�k�l�_�f�Z "�j�_�a�h�g�b�j�m�x�s�b�o" �i�j�b�q�b�g�g�u�o �k�\�y�a�_�c, �n�h�j�f�b�j�m�x�s�Z�y �d�e�Z�k�k, 
�y�\�e�y�_�l�k�y �a�g�Z�q�b�f�h�c. �K�f�����b�e�e�x�k�l�j�Z�p�b�x���g�Z���i�j�b�f�_�j�_���\�u�r�_); 

3. integration �± only information irreducible to non-interdependent components counts 
���a�g�Z�q�b�f�Z�� �l�h�e�v�d�h�� �k�b�k�l�_�f�Z��"�j�_�a�h�g�b�j�m�x�s�b�o" �i�j�b�q�b�g�g�u�o�� �k�\�y�a�_�c���� �k�\�b�^�_�l�_�e�v�k�l�\�m�x�s�Z�y�� �h�[��
�b�a�[�u�l�d�_�� �b�g�n�h�j�f�Z�p�b�b�� �b�� �\�h�k�i�j�b�y�l�b�b�� �\�u�k�h�d�h�� �d�h�j�j�_�e�b�j�h�\�Z�g�g�h�c�� �k�l�j�m�d�l�m�j�u��"�_�k�l�_�k�l�\�_�g�g�h�]�h" 
�h�[�t�_�d�l�Z���� 
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4. exclusion �± �R�Q�O�\�� �P�D�[�L�P�D���R�I�� �L�Q�W�H�J�U�D�W�H�G�� �L�Q�I�R�U�P�D�W�L�R�Q���F�R�X�Q�W�����l�h�e�v�d�h���a�g�Z�q�_�g�b�y���i�j�b�a�g�Z�d�h�\����
�d�h�l�h�j�u�_�� �f�Z�d�k�b�f�Z�e�v�g�h�� �\�a�Z�b�f�h�k�\�y�a�Z�g�u�� �i�j�b�q�b�g�g�u�f�b�� �k�\�y�a�y�f�b�� �n�h�j�f�b�j�m�x�l��"�h�[�j�Z�a" �b�e�b��
"�i�j�h�l�h�l�b�i"). 

�I�h�k�d�h�e�v�d�m�� �*���7�R�Q�R�Q�L�� �g�_�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�l��"�_�k�l�_�k�l�\�_�g�g�m�x" �d�e�Z�k�k�b�n�b�d�Z�p�b�x�� �h�[�t�_�d�l�h�\��
�\�g�_�r�g�_�]�h���f�b�j�Z�����l�h���w�l�b���k�\�h�c�k�l�\�Z���h�i�j�_�^�_�e�y�x�l�k�y���d�Z�d���\�g�m�l�j�_�g�g�b�_���k�\�h�c�k�l�\�Z���k�b�k�l�_�f�u���� 

�F�u���j�Z�k�k�f�h�l�j�b�f���w�l�b���k�\�h�c�k�l�\�Z���g�_���d�Z�d���\�g�m�l�j�_�g�g�b�_���k�\�h�c�k�l�\�Z���k�b�k�l�_�f�u�����Z���d�Z�d���k�i�h�k�h�[�g�h�k�l�v��
�k�b�k�l�_�f�u�� �h�l�j�Z�`�Z�l�v�� �d�h�f�i�e�_�d�k�u�� �i�j�b�q�b�g�g�u�o�� �k�\�y�a�_�c�� �\�g�_�r�g�b�o�� �h�[�t�_�d�l�h�\���� �Z�� �k�h�a�g�Z�g�b�_�� �± �d�Z�d��
�k�i�h�k�h�[�g�h�k�l�v�� �d�h�f�i�e�_�d�k�g�h�]�h�� �b�_�j�Z�j�o�b�q�_�k�d�h�]�h�� �h�l�j�Z�`�_�g�b�y��"�_�k�l�_�k�l�\�_�g�g�h�c" �d�e�Z�k�k�b�n�b�d�Z�p�b�b��
�\�g�_�r�g�_�]�h���f�b�j�Z�� 

 
�J�Z�k�k�f�h�l�j�b�f���i�j�h�p�_�k�k���h�l�j�Z�`�_�g�b�y���i�j�b�q�b�g�g�u�o���k�\�y�a�_�c�����j�b�k�������������H�g���\�d�e�x�q�Z�_�l�� 
1. �h�[�t�_�d�l�u�� �\�g�_�r�g�_�]�h�� �f�b�j�Z�� ���f�Z�r�b�g�Z���� �e�h�^�d�Z���� �i�j�b�q�Z�e������ �h�l�g�h�k�y�s�b�_�k�y�� �d�� �g�_�d�h�l�h�j�u�f��

"�_�k�l�_�k�l�\�_�g�g�u�f" �d�e�Z�k�k�Z�f�� 
2. �i�j�h�p�_�k�k���h�l�j�Z�`�_�g�b�y���f�h�a�]�h�f���k�\�h�c�k�l�\���h�[�t�_�d�l�h�\���b���k�\�y�a�u�\�Z�x�s�b�o���b�o���i�j�b�q�b�g�g�u�o���k�\�y�a�_�c����

�h�[�h�a�g�Z�q�_�g�g�u�o���k�b�g�b�f�b���e�b�g�b�y�f�b�� 
3. �h�[�t�_�^�b�g�_�g�b�_�� �\�h�a�[�m�`�^�_�g�g�u�o�� �k�l�j�m�d�l�m�j�� �f�h�a�]�Z�� �\�� �k�b�k�l�_�f�u���� �h�[�h�a�g�Z�q�_�g�g�u�_�� �a�_�e�_�g�u�f�b��

�h�\�Z�e�Z�f�b������ 
�<�� �l�_�h�j�b�b�� �*���7�R�Q�R�Q�L�� �j�Z�k�k�f�h�l�j�_�g�� �l�h�e�v�d�h�� �l�j�_�l�b�c�� �i�m�g�d�l�� �i�j�h�p�_�k�k�Z �h�l�j�Z�`�_�g�b�y���� �<�k�x��

�k�h�\�h�d�m�i�g�h�k�l�v�� �\�h�a�[�m�`�^�_�g�g�u�o�� �]�j�m�i�i�� �g�_�c�j�h�g�h�\�� �\�� �f�Z�d�k�b�f�Z�e�v�g�h�� �b�g�l�_�]�j�b�j�h�\�Z�g�g�m�x��
�d�h�g�p�_�i�l�m�Z�e�v�g�m�x���k�l�j�m�d�l�m�j�m�����P�D�[�L�P�D�O�O�\���L�Q�W�H�J�U�D�W�H�G���F�R�Q�F�H�S�W�X�D�O���V�W�U�X�F�W�X�U�H�����*���7�R�Q�R�Q�L���h�i�j�_�^�_�e�y�_�l��
�d�Z�d���d�\�Z�e�b�Z�����T�X�D�O�H���� �B�g�l�_�]�j�b�j�h�\�Z�g�g�Z�y���b�g�n�h�j�f�Z�p�b�y���m���*���7�R�Q�R�Q�L���j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y���d�Z�d���k�b�k�l�_�f�Z��
�p�b�d�e�b�q�_�k�d�b�o�� �i�j�b�q�b�g�g�u�o�� �k�\�y�a�_�c���� �H�^�g�Z�d�h�� �h�k�l�Z�_�l�k�y�� �g�_�i�h�g�y�l�g�u�f���� �q�l�h�� �`�_�� �h�l�j�Z�`�Z�_�l��
�b�g�l�_�]�j�b�j�h�\�Z�g�g�Z�y���b�g�n�h�j�f�Z�p�b�y�� 

�G�Z�f�b���\�u�^�\�b�]�Z�_�l�k�y���]�b�i�h�l�_�a�Z���h���l�h�f�����q�l�h��"�_�k�l�_�k�l�\�_�g�g�Z�y" �d�e�Z�k�k�b�n�b�d�Z�p�b�y����"�_�k�l�_�k�l�\�_�g�g�u�_" 
�i�h�g�y�l�b�y�� �b�� �b�g�l�_�]�j�b�j�h�\�Z�g�g�Z�y�� �b�g�n�h�j�f�Z�p�b�y�� �*���7�R�Q�R�Q�L�� �h�i�b�k�u�\�Z�x�l�k�y�� �h�^�g�b�f�� �b�� �l�_�f�� �`�_��
�n�h�j�f�Z�e�b�a�f�h�f�� �b�� �\�� �h�i�j�_�^�_�e�_�g�g�h�f�� �k�f�u�k�e�_�� �l�h�`�^�_�k�l�\�_�g�g�u�� �^�j�m�]�� �^�j�m�]�m���� �B�� �f�h�a�]�� �k�� �i�h�f�h�s�v�x��
�b�g�l�_�]�j�b�j�h�\�Z�g�g�h�c�� �b�g�n�h�j�f�Z�p�b�b�� �g�Z�k�l�j�Z�b�\�Z�_�l�k�y�� �g�Z�� �\�h�k�i�j�b�y�l�b�_��"�_�k�l�_�k�l�\�_�g�g�u�o" �h�[�t�_�d�l�h�\��
�\�g�_�r�g�_�]�h�� �f�b�j�Z���� �G�h�� �^�e�y�� �w�l�h�]�h�� �l�j�_�[�m�_�l�k�y�� �i�j�b�g�p�b�i�b�Z�e�v�g�h�� �g�h�\�u�c�� �n�h�j�f�Z�e�b�a�f�����h�i�b�k�u�\�Z�_�f�u�c��
�g�b�`�_�� 

������ �?�^�b�g�Z�y�� �n�h�j�f�Z�e�b�a�Z�p�b�y�� �©�_�k�l�_�k�l�\�_�g�g�h�c�ª�� �d�e�Z�k�k�b�n�b�d�Z�p�b�b���� �©�_�k�l�_�k�l�\�_�g�g�u�o�ª��
�i�h�g�y�l�b�c���b���k�h�a�g�Z�g�b�y�����d�Z�d���b�g�l�_�]�j�b�j�h�\�Z�g�g�h�c���b�g�n�h�j�f�Z�p�b�b���i�h��G.Tononi 

�F�u�� �i�j�_�^�i�h�e�Z�]�Z�_�f���� �q�l�h�� �f�h�a�]�� �h�k�m�s�_�k�l�\�e�y�_�l�� �\�k�_�� �\�h�a�f�h�`�g�u�_�� �\�u�\�h�^�u���� �d�h�l�h�j�u�_�� �f�h�`�g�h��
�k�^�_�e�Z�l�v�� �i�h�� �i�j�b�q�b�g�g�u�f�� �k�\�y�a�y�f���� �i�j�_�^�k�l�Z�\�e�y�x�s�b�f�� �\�u�k�h�d�h�� �d�h�j�j�_�e�b�j�h�\�Z�g�g�m�x�� �k�l�j�m�d�l�m�j�m��
�\�g�_�r�g�_�]�h�� �f�b�j�Z���� �L�h�]�^�Z�� �\�h�a�g�b�d�Z�x�s�b�_�� �i�j�b�� �w�l�h�f�� �p�b�d�e�u�� �\�u�\�h�^�h�\�� �f�Z�l�_�f�Z�l�b�q�_�k�d�b��
�h�i�b�k�u�\�Z�x�l�k�y�� �g�_�i�h�^�\�b�`�g�u�f�b�� �l�h�q�d�Z�f�b���� �d�h�l�h�j�u�_�� �o�Z�j�Z�d�l�_�j�b�a�m�x�l�k�y�� �l�_�f���� �q�l�h�� �^�Z�e�v�g�_�c�r�_�_��
�i�j�b�f�_�g�_�g�b�_�� �\�u�\�h�^�h�\�� �d�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�f�u�f�� �k�\�h�c�k�l�\�Z�f�� �g�_�� �i�j�_�^�k�d�Z�a�u�\�Z�_�l�� �g�Z�e�b�q�b�_��
�^�h�i�h�e�g�b�l�_�e�v�g�u�o �k�\�h�c�k�l�\���� �I�h�e�m�q�_�g�g�h�_�� �\�� �g�_�i�h�^�\�b�`�g�h�c�� �l�h�q�d�_�� �f�g�h�`�_�k�l�\�h�� �\�a�Z�b�f�g�h��
�i�j�_�^�k�d�Z�a�u�\�Z�x�s�b�o�k�y�� �k�\�h�c�k�l�\�� �^�Z�_�l�� �h�[�j�Z�a�� �d�e�Z�k�k�Z�� �b�e�b�� �i�j�h�l�h�l�b�i���� �?�k�e�b�� �b�k�d�Z�l�v�� �g�_�i�h�^�\�b�`�g�u�_��
�l�h�q�d�b�� �i�h�� �\�k�_�f�� �\�h�a�f�h�`�g�u�f�� �i�j�b�q�b�g�g�u�f�� �k�\�y�a�y�f���� �g�Z�[�e�x�^�Z�_�f�u�f�� �g�Z�� �g�_�d�h�l�h�j�h�f�� �f�g�h�`�_�k�l�\�_��
�h�[�t�_�d�l�h�\�����l�h���i�h�e�m�q�b�f��"�_�k�l�_�k�l�\�_�g�g�m�x" �d�e�Z�k�k�b�n�b�d�Z�p�b�x���w�l�b�o���h�[�t�_�d�l�h�\���� 

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

�J�b�k������. �H�l�j�Z�`�_�g�b�_���f�h�a�]�h�f���i�j�b�q�b�g�g�u�o���k�\�y�a�_�c���f�_�`�^�m���k�\�h�c�k�l�\�Z�f�b���h�[�t�_�d�l�h�\�� 
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�J�b�k�����������D�h�^�b�j�h�\�d�Z���p�b�n�j�� 

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

�W�l�Z�� �i�j�h�[�e�_�f�Z�� �[�u�e�Z�� �g�Z�f�b�� �j�_�r�_�g�Z�� �i�m�l�_�f�� �h�i�j�_�^�_�e�_�g�b�y�� �k�i�_�p�b�Z�e�v�g�h�]�h�� �k�_�f�Z�g�l�b�q�_�k�d�h�]�h��
�\�_�j�h�y�l�g�h�k�l�g�h�]�h�� �\�u�\�h�^�Z�� �i�j�b�q�b�g�g�u�o�� �k�\�y�a�_�c���� �d�h�l�h�j�u�c�� �i�h�a�\�h�e�b�e�� �i�h�e�m�q�b�l�v�� �g�m�`�g�u�_��
�f�Z�l�_�f�Z�l�b�q�_�k�d�b�_���j�_�a�m�e�v�l�Z�l�u �>�<�b�l�y�_�\��������������������������Vityaev . 2006; �<�b�l�y�_�\�����>�_�f�b�g�����I�h�g�h�f�Z�j�z�\����
������������ �<�b�l�y�_�\���� �F�Z�j�l�u�g�h�\�b�q���� ��������; Cheng, ������������ �9�L�W�\�D�H�Y���� �0�D�U�W�L�Q�R�Y�L�F�K���� ������������ �<�b�l�y�_�\����
�G�_�m�i�h�d�h�_�\�������������@�� 

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

2. �^�h�d�Z�a�Z�g�h���� �q�l�h�� �g�_�i�h�^�\�b�`�g�u�_�� �l�h�q�d�b�� �i�h�� �f�Z�d�k�b�f�Z�e�v�g�h�� �k�i�_�p�b�n�b�q�_�k�d�b�f�� �i�j�Z�\�b�e�Z�f��
�g�_�i�j�h�l�b�\�h�j�_�q�b�\�u; 

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

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

�I�m�k�l�v��X(a)  �± �f�g�h�`�_�k�l�\�h�� �k�\�h�c�k�l�\�� �h�[�t�_�d�l�Z���Z���� �a�Z�^�Z�g�g�u�o�� �g�_�d�h�l�h�j�u�f�� �f�g�h�`�_�k�l�\�h�f��
�i�j�_�^�b�d�Z�l�h�\���� �Z

1 k 0i i i(P &...&P P ) MS(X)� Ÿ � • �± �f�g�h�`�_�k�l�\�h�� �f�Z�d�k�b�f�Z�e�v�g�h�� �k�i�_�p�b�n�b�q�_�k�d�b�o��

�m�k�e�h�\�g�u�o�� �k�\�y�a�_�c���� �\�u�i�h�e�g�_�g�g�u�o�� �^�e�y�� �k�\�h�c�k�l�\�� �;����
1 ki i{P ,...,P } X�• ���� �L�h�]�^�Z�� �h�i�_�j�Z�l�h�j��

�i�j�_�^�k�d�Z�a�Z�g�b�y�� �3�U�� �b�� �g�_�i�h�^�\�b�`�g�Z�y�� �l�h�q�d�Z�� �f�h�]�m�l�� �[�u�l�v�� �a�Z�i�b�k�Z�g�u�� �k�e�_�^�m�x�s�b�f�� �h�[�j�Z�a�h�f��

[�H�r�b�[�d�Z�����B�k�l�h�q�g�b�d���k�k�u�e�d�b���g�_���g�Z�c�^�_�g��]: 
�]�^�_��Krit (X)�)  �± �h�i�_�j�Z�l�h�j�����f�h�^�b�n�b�p�b�j�m�x�s�b�c���f�g�h�`�_�k�l�\�h���i�j�b�a�g�Z�d�h�\���; �i�m�l�_�f���^�h�[�Z�\�e�_�g�b�y��

�b�e�b�� �m�^�Z�e�_�g�b�y�� �g�_�d�h�l�h�j�h�]�h�� �b�a�� �i�j�b�a�g�Z�d�h�\�� �l�Z�d���� �q�l�h�[�u���h�i�j�_�^�_�e�_�g�g�u�c�� �d�j�b�l�_�j�b�c�� �.�U�L�W���\�a�Z�b�f�g�h�c��
�k�h�]�e�Z�k�h�\�Z�g�g�h�k�l�b�� �i�j�b�q�b�g�g�u�o�� �k�\�y�a�_�c�� �i�h�� �\�a�Z�b�f�g�h�f�m�� �i�j�_�^�k�d�Z�a�Z�g�b�x�� �i�j�b�a�g�Z�d�h�\�� �b�a�� �;�� �[�u�e��
�f�Z�d�k�b�f�Z�e�v�g�u�f���� �D�j�b�l�_�j�b�c�� �.�U�L�W�� �i�h-�k�\�h�_�f�m�� �b�a�f�_�j�y�_�l�� �b�g�n�h�j�f�Z�p�b�h�g�g�m�x�� �b�g�l�_�]�j�Z�p�b�x��
�i�j�b�a�g�Z�d�h�\�� �i�h�� �k�b�k�l�_�f�_�� �i�j�b�q�b�g�g�u�o�� �k�\�y�a�_�c��MS(X) ���� �d�Z�d�� �w�l�h�� �^�_�e�Z�_�l�k�y�� �\�� �l�_�h�j�b�b�� �*���7�R�Q�R�Q�L����

�G�_�i�h�^�\�b�`�g�Z�y�� �l�h�q�d�Z�� �^�h�k�l�b�]�Z�_�l�k�y�� �l�h�]�^�Z���� �d�h�]�^�Z��n 1 nPr (X(a)) Pr (X(a))�� � ���� �^�e�y�� �g�_�d�h�l�h�j�h�]�h�� �Q���� �]�^�_��
nPr  �± �Q���d�j�Z�l�g�h�_���i�j�b�f�_�g�_�g�b�_���h�i�_�j�Z�l�h�j�Z��Pr. �I�h�k�d�h�e�v�d�m���i�j�b���d�Z�`�^�h�f���i�j�b�f�_�g�_�g�b�b���h�i�_�j�Z�l�h�j�Z��

Pr �a�g�Z�q�_�g�b�_�� �d�j�b�l�_�j�b�y�� �.�U�L�W�� �m�\�_�e�b�q�b�\�Z�_�l�k�y�� �b�� �\�� �g�_�i�h�^�\�b�`�g�h�c�� �l�h�q�d�_�� �^�h�k�l�b�]�Z�_�l�� �e�h�d�Z�e�v�g�h�]�h��
�f�Z�d�k�b�f�m�f�Z���� �l�h�� �g�_�i�h�^�\�b�`�g�Z�y�� �l�h�q�d�Z���� �h�l�j�Z�`�Z�x�s�Z�y�� �g�_�d�h�l�h�j�u�c��"�_�k�l�_�k�l�\�_�g�g�u�c" �h�[�t�_�d�l����
�h�[�e�Z�^�Z�_�l���f�Z�d�k�b�f�m�f�h�f���b�g�l�_�]�j�b�j�h�\�Z�g�g�h�c���b�g�n�h�j�f�Z�p�b�b���b���k�\�h�c�k�l�\�h�f��"exclusion" �i�h��G.Tononi. 
�H�^�g�Z�d�h���i�j�b�g�p�b�i�b�Z�e�v�g�u�f���h�l�e�b�q�b�_�f���^�Z�g�g�h�]�h���i�h�^�o�h�^�Z���h�l���l�_�h�j�b�b��G.Tononi  �y�\�e�y�_�l�k�y���l�h�����q�l�h��
�k�b�k�l�_�f�Z�� �i�j�b�q�b�g�g�u�o�� �k�\�y�a�_�c���\���g�_�i�h�^�\�b�`�g�h�c�� �l�h�q�d�_�� �k�Z�f�Z���� �[�_�a�� �\�g�_�r�g�b�o�� �i�h���h�l�g�h�r�_�g�b�x�� �d�� �g�_�c��

0 1 k 0 0 1 k 0Krit i i i i i i i iPr(X) (X {P | (P &...& P P ) MS(X)} { P | (P &...& P P ) MS(X)}),� �) �‰ �Ÿ �• �‰ �™ �Ÿ �™ �•
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�h�p�_�g�h�d���� �n�h�j�f�b�j�m�_�l�� �g�Z�[�h�j�� �i�j�b�a�g�Z�d�h�\��"�h�[�j�Z�a�Z" �b�e�b��"�i�j�h�l�h�l�b�i�Z" �i�j�b�� �� �\�h�k�i�j�b�y�l�b�b��
�_�k�l�_�k�l�\�_�g�g�h�]�h���d�e�Z�k�k�Z�� 

�I�j�h�b�e�e�x�k�l�j�b�j�m�_�f�� �n�h�j�f�b�j�h�\�Z�g�b�_���g�_�i�h�^�\�b�`�g�u�o���l�h�q�_�d�� �d�h�f�i�v�x�l�_�j�g�u�f���w�d�k�i�_�j�b�f�_�g�l�h�f��
�i�h�� �h�[�g�Z�j�m�`�_�g�b�x��"�_�k�l�_�k�l�\�_�g�g�u�o" �d�e�Z�k�k�h�\���i�h�g�y�l�b�c�� �a�Z�d�h�^�b�j�h�\�Z�g�g�u�o�� �p�b�n�j�� �A�Z�d�h�^�b�j�m�_�f��
�p�b�n�j�u�� �d�Z�d�� �i�h�d�Z�a�Z�g�h�� �g�Z�� �j�b�k���� ������ �K�n�h�j�f�b�j�m�_�f�� �h�[�m�q�Z�x�s�_�_�� �f�g�h�`�_�k�l�\�h���� �k�h�k�l�h�y�s�_�_�� �b�a�� ��������
�i�_�j�_�l�Z�k�h�\�Z�g�g�u�o�� �p�b�n�j�� �������� �p�b�n�j�� �j�b�k���� ���� �i�j�h�^�m�[�e�b�j�h�\�Z�g�g�u�o�� �\�� ����-�l�b�� �w�d�a�_�f�i�e�y�j�Z�o�� �[�_�a��
�m�d�Z�a�Z�g�b�y���� �]�^�_�� �d�Z�d�Z�y�� �p�b�n�j�Z������ �G�Z�� �w�l�h�f�� �f�g�h�`�_�k�l�\�_�� �k�_�f�Z�g�l�b�q�_�k�d�b�f�� �\�_�j�h�y�l�g�h�k�l�g�u�f�� �\�u�\�h�^�h�f��
�[�u�e�h�� �h�[�g�Z�j�m�`�_�g�h�� ������������ �f�Z�d�k�b�f�Z�e�v�g�h�� �k�i�_�p�b�n�b�q�_�k�d�b�o�� �a�Z�d�h�g�h�f�_�j�g�h�k�l�_�c�� �± �h�[�s�b�o��
�m�l�\�_�j�`�^�_�g�b�c���h�[���h�[�t�_�d�l�Z�o�����h���d�h�l�h�j�u�o���]�h�\�h�j�b�l���>�`�����K�l�����F�b�e�e�_�f���b���M�w�\�_�e�v���<�� 

�I�h�� �w�l�b�f�� �a�Z�d�h�g�h�f�_�j�g�h�k�l�y�f�� �[�u�e�h�� �h�[�g�Z�j�m�`�_�g�h�� �j�h�\�g�h�� ������ �g�_�i�h�^�\�b�`�g�u�o�� �l�h�q�_�d���� �l�h�q�g�h��
�k�h�h�l�\�_�l�k�l�\�m�x�s�b�o�� �p�b�n�j�Z�f���� �I�j�b�f�_�j�� �g�_�i�h�^�\�b�`�g�h�c�� �l�h�q�d�b�� �^�e�y�� �p�b�n�j�u�� ���� �i�j�b�\�_�^�_�g�� �g�Z�� �j�b�k���� ������
�J�Z�k�k�f�h�l�j�b�f�����q�l�h���i�j�_�^�k�l�Z�\�e�y�_�l���k�h�[�h�c���w�l�Z���g�_�i�h�^�\�b�`�g�Z�y���l�h�q�d�Z�����A�Z�g�m�f�_�j�m�_�f���i�j�b�a�g�Z�d�b���p�b�n�j����
�d�Z�d���m�d�Z�a�Z�g�h���\���l�Z�[�e�b�p�_������ 

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

�i�h�k�e�_�� �n�b�]�m�j�g�h�c�� �k�d�h�[�d�b�� �h�a�g�Z�q�Z�_�l���� �q�l�h���� �_�k�e�b�� �\�� �d�\�Z�^�j�Z�l�_�� ������ ���l�Z�[�e���� ������ �k�l�h�b�l�� �i�j�b�a�g�Z�d�� ����
���h�[�h�a�g�Z�q�b�f���w�l�h���d�Z�d������-���������l�h���\���d�\�Z�^�j�Z�l�_�������^�h�e�`�_�g���k�l�h�y�l�v���i�j�b�a�g�Z�d���������h�[�h�a�g�Z�q�b�f���d�Z�d������-2)). 
�I�j�_�^�k�d�Z�a�u�\�Z�_�f�u�c�� �i�j�b�a�g�Z�d�� �h�[�h�a�g�Z�q�Z�_�l�k�y�� �l�h�q�_�q�g�h�c�� �e�b�g�b�_�c���� �A�Z�i�b�r�_�f�� �w�l�m�� �a�Z�d�h�g�h�f�_�j�g�h�k�l�v��
�d�Z�d��������-6 �Ÿ 3-���������G�_�l�j�m�^�g�h���i�j�h�\�_�j�b�l�v�����q�l�h���w�l�Z���a�Z�d�h�g�h�f�_�j�g�h�k�l�v���^�_�c�k�l�\�b�l�_�e�v�g�h���\�u�i�h�e�g�_�g�Z��
�g�Z�� �\�k�_�o�� �p�b�n�j�Z�o���� �<�l�h�j�Z�y�� �a�Z�d�h�g�h�f�_�j�g�h�k�l�v�� �h�a�g�Z�q�Z�_�l���� �q�l�h�� �b�a�� �i�j�b�a�g�Z�d�Z�� ����-������ �b�� �h�l�j�b�p�Z�g�b�y��
�a�g�Z�q�_�g�b�y�� ���� �i�_�j�\�h�]�h�� �i�j�b�a�g�Z�d�Z���™(1-������ ���i�_�j�\�u�c�� �i�j�b�a�g�Z�d�� �g�_�� �^�h�e�`�_�g�� �[�u�l�v�� �j�Z�\�_�g�� ������ �k�e�_�^�m�_�l��
�i�j�b�a�g�Z�d������-���������H�l�j�b�p�Z�g�b�_���h�[�h�a�g�Z�q�Z�_�l�k�y���i�m�g�d�l�b�j�g�h�c���e�b�g�b�_�c�����d�Z�d���i�h�d�Z�a�Z�g�h���\���g�b�`�g�_�c���q�Z�k�l�b��
�j�b�k���� ������ �I�h�e�m�q�b�f�� �a�Z�d�h�g�h�f�_�j�g�h�k�l�v�� ����-5&�™(1-5) �Ÿ 4-�������� �I�h�k�e�_�^�m�x�s�b�_�� ���� �a�Z�d�h�g�h�f�_�j�g�h�k�l�b�� �\��
�i�_�j�\�h�c���k�l�j�h�d�_���p�b�n�j�u�������[�m�^�m�l���k�h�h�l�\�_�l�k�l�\�_�g�g�h��������-6 �Ÿ 4-7), (17-5&�™(13-5) �Ÿ 4-7), (13-6 �Ÿ 
16-7). 

�L�Z�[�e�b�p�Z��1. �D�h�^�b�j�h�\�d�Z���i�h�e�_�c���p�b�n�j�� 
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�G�Z�� �j�b�k���� ���� �\�b�^�g�h���� �q�l�h�� �a�Z�d�h�g�h�f�_�j�g�h�k�l�b�� �b�� �i�j�b�a�g�Z�d�b�� �p�b�n�j�u�� ���� �h�[�j�Z�a�m�x�l�� �g�_�i�h�^�\�b�`�g�m�x��
�l�h�q�d�m�� �± �\�a�Z�b�f�g�h�� �i�j�_�^�k�d�Z�a�u�\�Z�x�l�� �^�j�m�]�� �^�j�m�]�Z���� �A�Z�f�_�l�b�f���� �q�l�h�� �i�j�b�� �w�l�h�f�� �a�Z�d�h�g�h�f�_�j�g�h�k�l�b����
�b�k�i�h�e�v�a�m�_�f�u�_�� �\�� �g�_�i�h�^�\�b�`�g�h�c�� �l�h�q�d�_���� �\�u�i�h�e�g�_�g�u�� �g�Z�� �\�k�_�o�� �p�b�n�j�Z�o���� �Z�� �k�Z�f�Z�� �g�_�i�h�^�\�b�`�g�Z�y��
�l�h�q�d�Z�� �\�u�^�_�e�y�_�l�� �l�h�e�v�d�h�� �h�^�g�m�� �p�b�n�j�m���� �W�l�h�� �b�e�e�x�k�l�j�b�j�m�_�l�� �n�_�g�h�f�_�g�h�e�h�]�b�q�_�k�d�h�_�� �k�\�h�c�k�l�\�h�� ����
�µ�G�L�I�I�H�U�H�Q�F�H�V�� �W�K�D�W�� �P�D�N�H�� �D�� �G�L�I�I�H�U�H�Q�F�H�¶���� �� �L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �k�b�k�l�_�f�Z�� �i�j�b�q�b�g�g�u�o�� �k�\�y�a�_�c��
�\�h�k�i�j�b�g�b�f�Z�_�l��"�h�k�h�a�g�Z�_�l" �p�_�e�h�k�l�g�u�c�� �h�[�t�_�d�l���� �I�h�w�l�h�f�m�� �p�b�n�j�u�� �\�u�^�_�e�y�x�l�k�y�� �g�_��
�a�Z�d�h�g�h�f�_�j�g�h�k�l�y�f�b���k�Z�f�b�f�b���i�h���k�_�[�_�����Z���b�o���k�b�k�l�_�f�g�h�c���\�a�Z�b�f�h�k�\�y�a�v�x�� 

�J�b�k����3. �G�_�i�h�^�\�b�`�g�Z�y���l�h�q�d�Z���p�b�n�j�u������ 



 13 

�G�_�i�h�^�\�b�`�g�Z�y���l�h�q�d�Z���n�h�j�f�b�j�m�_�l��"�i�j�h�l�h�l�b�i" �i�h���(�O�H�D�Q�R�U���5�R�V�F�K���b�e�b��"�h�[�j�Z�a�h�f" �m���>�`�����K�l����
�F�b�e�e�x���� �I�j�h�]�j�Z�f�f�Z�� �g�_�� �a�g�Z�_�l�� �a�Z�j�Z�g�_�_���� �d�Z�d�b�_�� �k�h�q�_�l�Z�g�b�y�� �i�j�b�a�g�Z�d�h�\�� �f�Z�d�k�b�f�Z�e�v�g�h��
�d�h�j�j�_�e�b�j�m�x�l���f�_�`�^�m���k�h�[�h�c�� 
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�G�h�\�h�k�b�[�b�j�k�d�����������������K��������-50.  
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�F�_�l�h�^�h�e�h�]�b�q�_�k�d�b�c���Z�g�Z�e�b�a���i�j�h�[�e�_�f�u���Z�^�_�d�\�Z�l�g�h�k�l�b��
�f�Z�l�_�f�Z�l�b�d�b���\���i�j�b�e�h�`�_�g�b�y�o1 

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

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�� �:�^�_�d�\�Z�l�g�h�k�l�v�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�c�� �^�b�k�p�b�i�e�b�g�u���� �l�_�h�j�b�y�� �\�_�j�h�y�l�g�h�k�l�_�c����
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Abstract:  Analysis of the notion of mathematics adequacy is performed, including pure mathematics, applied 
mathematics and methodology of science. The notion of the basic property of mathematical discipline is introduced, 
based on which the analysis of the adequacy of mathematical statistics is performed. The bounded adequacy of the 
parametric division of mathematical statistics is performed. Prospects of the joint project of mathematicians and 
methodologists addressed to the problem of the mathematical adequacy are investigated. 
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�g�b�d�l�h���g�_���h�l�j�b�p�Z�_�l���a�g�Z�q�b�f�h�k�l�v���w�l�h�c���i�j�h�[�e�_�f�u�����h�^�g�Z�d�h���i�h���k�m�l�b���w�l�h���g�b�q�v�y���a�_�f�e�y�����g�Z�i�j�b�f�_�j����
�d�Z�d���h�l�f�_�q�Z�e���D�Z�c�[�_�j�]�����i�j�h�[�e�_�f�Z���i�j�b�e�h�`�_�g�b�c���f�Z�l�_�f�Z�l�b�d�b���b�g�l�_�j�_�k�g�Z���l�h�e�v�d�h���[�b�a�g�_�k�f�_�g�Z�f���b��
�f�_�l�h�^�h�e�h�]�Z�f�� �>�D�Z�c�[�_�j�]���� ���������@���� �<-�r�_�k�l�u�o���� �\�� �n�b�e�h�k�h�n�k�d�h�f�� �i�e�Z�g�_�� �i�j�h�[�e�_�f�Z�� �\�Z�`�g�Z�� �^�e�y��
�h�i�j�_�^�_�e�_�g�b�y�� �f�_�k�l�Z�� �f�Z�l�_�f�Z�l�b�d�b�� �\�� �i�j�Z�d�l�b�d�_�� �g�Z�m�q�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�c���� �D�j�h�f�_�� �l�h�]�h���� �\��
�k�h�p�b�Z�e�v�g�h�f�� �i�e�Z�g�_�� �h�g�Z�� �\�Z�`�g�Z�� �^�e�y�� �h�i�j�_�^�_�e�_�g�b�y���� �d�Z�d�m�x�� �f�Z�l�_�f�Z�l�b�d�m���g�_�h�[�o�h�^�b�f�h��
�i�j�_�i�h�^�Z�\�Z�l�v�"�� �>�_�c�k�l�\�b�l�_�e�v�g�h���� �b�f�_�_�l�� �e�b�� �k�f�u�k�e�� �h�[�m�q�_�g�b�_�� �g�_�f�Z�l�_�f�Z�l�b�d�h�\�� �f�Z�l�_�f�Z�l�b�q�_�k�d�b�f��
�^�b�k�p�b�i�e�b�g�Z�f���� �d�h�l�h�j�u�_�� �g�_�� �\�i�h�e�g�_�� �Z�^�_�d�\�Z�l�g�u�� �^�e�y�� �i�j�b�e�h�`�_�g�b�c�"�� �L�Z�d�`�_�� �h�g�Z�� �\�Z�`�g�Z�� �\��
�d�h�g�l�_�d�k�l�_�� �j�Z�a�\�b�l�b�y�� �f�_�l�h�^�h�e�h�]�b�b�� �f�Z�l�_�f�Z�l�b�d�b���� �G�Z�r�Z�� �j�Z�[�h�l�Z�� �g�Z�i�j�Z�\�e�_�g�Z�� �g�Z�� �b�k�k�e�_�^�h�\�Z�g�b�_��
�a�g�Z�q�b�f�h�k�l�b�� �f�_�l�h�^�h�e�h�]�b�q�_�k�d�h�]�h�� �Z�g�Z�e�b�a�Z�� �i�j�h�[�e�_�f�u�� �Z�^�_�d�\�Z�l�g�h�k�l�b�� �f�Z�l�_�f�Z�l�b�d�b�� �\�� �d�h�g�l�_�d�k�l�_��
�d�h�j�j�_�d�l�g�u�o���i�j�b�e�h�`�_�g�b�c�� 

���������� �D�� �h�[�h�k�g�h�\�Z�g�b�x�� �a�g�Z�q�b�f�h�k�l�b�� �n�b�e�h�k�h�n�k�d�h�]�h�� �Z�g�Z�e�b�a�Z�� �i�j�h�[�e�_�f�u�� �Z�^�_�d�\�Z�l�g�h�k�l�b��
�f�Z�l�_�f�Z�l�b�d�b�����I�j�h�_�d�l���� �g�Z�i�j�Z�\�e�_�g�g�u�c�� �g�Z�� �j�Z�a�\�b�l�b�_�� �i�j�h�[�e�_�f�u�� �Z�^�_�d�\�Z�l�g�h�k�l�b�� �f�Z�l�_�f�Z�l�b�d�b����
�b�f�_�_�l���n�b�e�h�k�h�n�k�d�m�x���k�h�k�l�Z�\�e�y�x�s�m�x�����<�h-�i�_�j�\�u�o�����^�Z�e�_�d�h���g�_���d�Z�`�^�Z�y���n�h�j�f�Z�e�v�g�h���i�j�Z�\�b�e�v�g�Z�y��
�l�_�h�j�b�y�� �f�h�`�_�l�� �[�u�l�v�� �d�h�j�j�_�d�l�g�h�� �i�j�b�f�_�g�b�f�Z���� �L�Z�d���� �Z�i�i�Z�j�Z�l���l�_�h�j�b�b���\�_�j�h�y�l�g�h�k�l�_�c���f�h�`�_�l�� �[�u�l�v��
�i�j�b�f�_�g�_�g�� �j�Z�p�b�h�g�Z�e�v�g�h���� �_�k�e�b�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�� �a�g�Z�_�l�� �j�Z�k�i�j�_�^�_�e�_�g�b�_�� �k�e�m�q�Z�c�g�h�c�� �\�_�e�b�q�b�g�u����
�o�h�l�y���� �d�Z�d�� �i�j�Z�\�b�e�h���� �w�l�h�� �a�g�Z�g�b�_�� �g�_�� �y�\�e�y�_�l�k�y�� �^�h�k�l�m�i�g�u�f���� �F�Z�l�_�f�Z�l�b�d�m�� �l�j�m�^�g�h�� �[�u�l�v��
�[�_�k�i�j�b�k�l�j�Z�k�l�g�u�f�� �d�j�b�l�b�d�h�f�� �n�h�j�f�Z�e�v�g�h�]�h�� �Z�i�i�Z�j�Z�l�Z���� �\�� �l�h�`�_�� �\�j�_�f�y�� �j�_�a�m�e�v�l�Z�l�u�� �j�Z�[�h�l�u��
�f�_�l�h�^�h�e�h�]�Z���� �^�Z�`�_���� �_�k�e�b�� �i�h�k�e�_�^�g�b�c�� �y�\�e�y�_�l�k�y�� �k�i�_�p�b�Z�e�b�k�l�h�f�� �\�� �h�[�e�Z�k�l�b�� �f�Z�l�_�f�Z�l�b�d�b�� �b��
�i�h�e�v�a�h�\�Z�l�_�e�_�f�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�]�h�� �Z�i�i�Z�j�Z�l�Z���� �\ �f�_�g�v�r�_�c�� �k�l�_�i�_�g�b�� �k�\�y�a�Z�g�u�� �k��
�g�_�i�h�k�j�_�^�k�l�\�_�g�g�u�f�� �i�j�b�f�_�g�_�g�b�_�f�� �f�Z�l�_�f�Z�l�b�d�b���� �i�h�w�l�h�f�m�� �f�_�l�h�^�h�e�h�]���� �k�� �o�h�j�h�r�_�c��
�f�Z�l�_�f�Z�l�b�q�_�k�d�h�c�� �d�\�Z�e�b�n�b�d�Z�p�b�_�c�� �b�� �h�i�u�l�h�f�� �i�j�b�f�_�g�_�g�b�y�� �f�Z�l�_�f�Z�l�b�d�b�� �k�i�h�k�h�[�_�g�� �h�[�_�k�i�_�q�b�l�v��
�h�[�t�_�d�l�b�\�g�u�c���Z�g�Z�e�b�a���i�j�b�f�_�g�b�f�h�k�l�b���f�Z�l�_�f�Z�l�b�d�b���k���i�h�a�b�p�b�c���j�Z�p�b�h�g�Z�e�v�g�h�k�l�b�����l�_�f���[�h�e�_�_�� �q�l�h��
�i�j�h�[�e�_�f�Z�� �j�Z�p�b�h�g�Z�e�v�g�h�k�l�b�� �y�\�e�y�_�l�k�y�� �l�j�Z�^�b�p�b�h�g�g�h�c�� �n�b�e�h�k�h�n�k�d�h�c�� �i�j�h�[�e�_�f�h�c���� �<�h-�\�l�h�j�u�o����
�d�Z�d�� �b�a�\�_�k�l�g�h�� �b�a�� �b�k�l�h�j�b�b���� �k�h�a�^�Z�g�b�_�� �n�b�e�h�k�h�n�k�d�h�c�� �d�h�g�p�_�i�p�b�b�� �b�k�i�h�e�v�a�m�_�f�h�]�h�� �Z�i�i�Z�j�Z�l�Z��
�m�\�_�e�b�q�b�\�Z�_�l�� �i�h�i�m�e�y�j�g�h�k�l�v�� �w�l�h�c�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�c�� �^�b�k�p�b�i�e�b�g�u���� �L�Z�d���� �g�Z�i�j�b�f�_�j����
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�i�h�i�m�e�y�j�g�h�k�l�b�� �d�b�[�_�j�g�_�l�b�d�_�� �b�� �k�b�g�_�j�]�_�l�b�d�_�� �k�i�h�k�h�[�k�l�\�h�\�Z�e�b�� �n�b�e�h�k�h�n�k�d�b�_�� �b�g�l�_�j�i�j�_�l�Z�p�b�b��
�h�[�j�Z�l�g�h�c�� �k�\�y�a�b�� �b�� �d�h�g�p�_�i�p�b�b�� �\�h�a�g�b�d�g�h�\�_�g�b�y�� �i�h�j�y�^�d�Z�� �\�� �f�b�j�_�� �o�Z�h�k�Z���� �<-�l�j�_�l�v�b�o���� �i�j�h�[�e�_�f�Z��
�Z�^�_�d�\�Z�l�g�h�k�l�b�� �a�g�Z�q�b�f�Z�� �b�� �^�e�y�� �n�b�e�h�k�h�n�b�b���� �l�Z�d�� �d�Z�d�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �g�_�d�h�l�h�j�u�o�� �i�j�h�[�e�_�f���� �\��
�q�Z�k�l�g�h�k�l�b���i�j�h�[�e�_�f�u���b�g�^�m�d�p�b�b�����g�_�\�h�a�f�h�`�g�h���[�_�a���b�k�i�h�e�v�a�h�\�Z�g�b�y���f�Z�l�_�f�Z�l�b�d�b�����<-�q�_�l�\�_�j�l�u�o����
�i�j�_�^�k�l�Z�\�e�y�_�l�� �b�g�l�_�j�_�k�� �k�b�g�l�_�a�� �n�b�e�h�k�h�n�k�d�b�o�� �b�� �f�Z�l�_�f�Z�l�b�q�_�k�d�b�o�� �i�h�^�o�h�^�h�\�� �d�� �Z�g�Z�e�b�a�m��
�Z�^�_�d�\�Z�l�g�h�k�l�b�� �f�Z�l�_�f�Z�l�b�d�b���� �I�_�j�_�c�^�_�f�� �d�� �Z�g�Z�e�b�a�m�� �h�[�s�b�o�� �l�j�_�[�h�\�Z�g�b�c�� �d�� �Z�^�_�d�\�Z�l�g�h�k�l�b��
�f�Z�l�_�f�Z�l�b�q�_�k�d�h�c���^�b�k�p�b�i�e�b�g�u�� 

�H�l�f�_�l�b�f���� �q�l�h�� �g�_�l�� �i�j�_�^�_�e�Z�� �k�h�\�_�j�r�_�g�k�l�\�Z���� �i�h�w�l�h�f�m�� �g�_�� �k�m�s�_�k�l�\�m�_�l�� �Z�[�k�h�e�x�l�g�h��
�Z�^�_�d�\�Z�l�g�h�c���f�Z�l�_�f�Z�l�b�q�_�k�d�h�c���^�b�k�p�b�i�e�b�g�u�����G�Z���h�k�g�h�\�_���j�Z�a�\�b�l�b�y���f�Z�l�_�f�Z�l�b�q�_�k�d�h�]�h���Z�i�i�Z�j�Z�l�Z���b��
�Z�g�Z�e�b�a�Z�� �_�]�h�� �i�j�b�f�_�g�_�g�b�y�� �\�� �j�Z�a�e�b�q�g�u�o�� �h�[�e�Z�k�l�y�o�� �a�g�Z�g�b�y�� �b�a�f�_�g�y�_�l�k�y�� �l�j�_�[�h�\�Z�g�b�y�� �d��
�Z�^�_�d�\�Z�l�g�h�k�l�b�� �n�h�j�f�Z�e�v�g�h�]�h�� �Z�i�i�Z�j�Z�l�Z���� �<�� �[�h�e�_�_�� �Z�^�_�d�\�Z�l�g�h�c �f�Z�l�_�f�Z�l�b�d�_�� �m�k�l�j�Z�g�_�g�u��
�g�_�d�h�l�h�j�u�_�� �j�Z�g�_�_�� �h�[�g�Z�j�m�`�_�g�g�u�_�� �i�j�_�i�y�l�k�l�\�b�y�� �^�e�y�� �_�_�� �d�h�j�j�_�d�l�g�h�]�h�� �i�j�b�f�_�g�_�g�b�y����
�K�n�h�j�f�m�e�b�j�m�_�f���g�_�d�h�l�h�j�u�_���l�j�_�[�h�\�Z�g�b�y���d���Z�^�_�d�\�Z�l�g�h�k�l�b���f�Z�l�_�f�Z�l�b�d�b�� 

4.3. �:�^�_�d�\�Z�l�g�h�k�l�v���f�Z�l�_�f�Z�l�b�d�b���\���k�h�k�l�Z�\�_���l�_�h�j�b�c.  
1. �F�Z�l�_�f�Z�l�b�q�_�k�d�Z�y�� �^�b�k�p�b�i�e�b�g�Z�� �Z�^�_�d�\�Z�l�g�Z�� �^�e�y�� �i�j�b�e�h�`�_�g�b�c���� �_�k�e�b�� �l�j�_�[�h�\�Z�g�b�y�� �d�� �_�_��

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

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

3. �N�h�j�f�Z�e�v�g�u�c�� �j�_�a�m�e�v�l�Z�l���� �\�� �q�Z�k�l�g�h�k�l�b�� �l�_�h�j�_�f�Z�� �Z�^�_�d�\�Z�l�g�Z�� �^�e�y�� �_�_�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �\��
�i�j�Z�d�l�b�q�_�k�d�b�o�� �i�j�b�e�h�`�_�g�b�y�o���� �_�k�e�b�� �j�_�a�m�e�v�l�Z�l�� �^�h�d�Z�a�Z�g�g�u�c�� �\�� �l�_�h�j�_�f�_�� �b���b�e�b���� �_�_��
�^�h�d�Z�a�Z�l�_�e�v�k�l�\�h�� �\�_�j�g�h�_�� �^�e�y�� �Z�[�k�l�j�Z�d�l�g�u�o�� �f�Z�l�_�f�Z�l�b�q�_�k�d�b�o�� �i�h�g�y�l�b�c���� �f�h�`�_�l�� �[�u�l�v��
�b�k�i�h�e�v�a�h�\�Z�g�h�� �b�� �^�e�y�� �Z�g�Z�e�b�a�Z�� �d�h�g�d�j�_�l�g�u�o�� �^�Z�g�g�u�o���� �G�Z�i�j�b�f�_�j���� �_�k�e�b�� �\�� �l�_�h�j�_�f�_�� �^�h�d�Z�a�Z�g��
�j�_�a�m�e�v�l�Z�l�� �Z�k�b�f�i�l�h�l�b�q�_�k�d�h�]�h�� �o�Z�j�Z�d�l�_�j�Z���� �h�l�g�h�k�y�s�b�c�k�y�� �d�� �]�_�g�_�j�Z�e�v�g�h�c�� �k�h�\�h�d�m�i�g�h�k�l�b��
�[�_�k�d�h�g�_�q�g�h�c�� �f�h�s�g�h�k�l�b���� �l�h�� �w�l�h�l�� �j�_�a�m�e�v�l�Z�l�� �b���b�e�b���� �^�h�d�Z�a�Z�l�_�e�v�k�l�\�h�� �l�_�h�j�_�f�u�� �Z�^�_�d�\�Z�l�g�u�� �^�e�y��
�i�j�Z�d�l�b�q�_�k�d�h�]�h���i�j�b�f�_�g�_�g�b�y�����_�k�e�b���w�l�h���^�h�d�Z�a�Z�l�_�e�v�k�l�\�h���b���b�e�b�����b�l�h�]�h�\�u�c���j�_�a�m�e�v�l�Z�l���i�h�a�\�h�e�y�x�l��
�h�i�j�_�^�_�e�b�l�v�� �g�Z�q�b�g�Z�y�� �k�� �d�Z�d�h�]�h���h�[�t�_�f�Z�� �^�Z�g�g�u�o�� �l�_�h�j�_�f�Z�� �i�j�b�f�_�g�b�f�Z�� �^�e�y�� �\�u�[�h�j�d�b�� �d�h�g�_�q�g�h�]�h��
�h�[�t�_�f�Z���^�Z�g�g�u�o�� 

4. �F�Z�l�_�f�Z�l�b�q�_�k�d�Z�y�� �^�b�k�p�b�i�e�b�g�Z�� �Z�^�_�d�\�Z�l�g�Z�� �\�� �p�_�e�h�f���� �_�k�e�b�� �_�_�� �f�_�l�h�^�u�� �h�[�_�k�i�_�q�b�\�Z�x�l��
�i�j�h�\�_�j�d�m �\�� �b�k�k�e�_�^�m�_�f�u�o�� �^�Z�g�g�u�o�� �k�\�h�c�k�l�\���� �i�j�b�� �d�h�l�h�j�u�o�� �i�h�e�m�q�_�g�u�� �h�k�g�h�\�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �\��
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�a�^�j�Z�\�h�f�m�� �k�f�u�k�e�m�� �b�� �\�k�l�m�i�Z�e�h�� �\�� �i�j�h�l�b�\�h�j�_�q�b�_�� �k�� �f�_�^�b�p�b�g�k�d�h�c�� �w�l�b�d�h�c��[Worrall, 2002; 
Worrall, 2007; Cartwright, 2010]. �D�Z�d�� �b�a�\�_�k�l�g�h�� �\�� �f�_�^�b�p�b�g�k�d�h�c�� �k�l�Z�l�b�k�l�b�d�_���� �l�Z�[�e�b�p�u��
�k�f�_�j�l�g�h�k�l�b�� �f�e�Z�^�_�g�p�_�\���i�h�d�Z�a�u�\�Z�x�l���� �q�l�h�� �i�j�b�f�_�j�g�h�� �m�� �h�^�g�h�]�h�� �f�e�Z�^�_�g�p�Z�� �g�Z�� �k�l�h�� �l�u�k�y�q��
�j�h�^�b�\�r�b�o�k�y���� �i�j�b�q�b�g�h�c�� �k�f�_�j�l�b�� �y�\�e�y�_�l�k�y�� �i�h�k�l�h�y�g�g�h�_�� �e�_�]�h�q�g�h�_�� �b�a�[�u�l�h�q�g�h�_�� �d�j�h�\�y�g�h�_��
�^�Z�\�e�_�g�b�_���� �<�� �j�Z�[�h�l�Z�o�� �Z�f�_�j�b�d�Z�g�k�d�b�o�� �m�q�z�g�u�o�� �[�u�e�� �g�Z�c�^�_�g�� �g�h�\�u�c�� �f�_�l�h�^�� �e�_�q�_�g�b�y���� �G�Z��
�i�j�h�l�y�`�_�g�b�b�� �f�g�h�]�b�o�� �e�_�l�� �[�u�e�h�� �i�h�d�Z�a�Z�g�h���� �q�l�h�� �g�h�\�u�c�� �i�h�^�o�h�^�� �g�Z�� �^�\�Z�^�p�Z�l�v�� �i�j�h�p�_�g�l�h�\��
�w�n�n�_�d�l�b�\�g�_�_�� �l�j�Z�^�b�p�b�h�g�g�u�o�� �f�_�l�h�^�h�\�� �e�_�q�_�g�b�y���� �G�_�� �[�u�e�h�� �b�a�\�_�k�l�g�h�� �g�b�� �h�^�g�h�c�� �i�m�[�e�b�d�Z�p�b�b����
�g�Z�i�j�Z�\�e�_�g�g�h�c�� �i�j�h�l�b�\�� �g�h�\�h�]�h�� �k�i�h�k�h�[�Z�� �e�_�q�_�g�b�y���� �L�_�f�� �g�_�� �f�_�g�_�_���� �g�h�\�u�c�� �i�h�^�o�h�^�� �g�_�� �k�j�Z�a�m��
�i�h�e�m�q�b�e�� �i�j�b�a�g�Z�g�b�_���� �b�� �h�g�� �i�j�b�f�_�g�y�e�k�y�� �g�Z�j�y�^�m�� �k�� �l�j�Z�^�b�p�b�h�g�g�u�f�b�� �f�_�l�h�^�Z�f�b�����I�j�h�[�e�_�f�Z��
�a�Z�d�e�x�q�Z�e�Z�k�v�� �\�� �l�h�f���� �q�l�h�� �k�h�a�^�Z�l�_�e�b�� �g�h�\�h�]�h�� �f�_�l�h�^�Z�� �e�_�q�_�g�b�y�� �i�j�h�\�h�^�b�e�b�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �[�_�a��
�i�j�b�f�_�g�_�g�b�y�� �j�Z�g�^�h�f�b�a�b�j�h�\�Z�g�g�u�o�� �w�d�k�i�_�j�b�f�_�g�l�h�\���� �I�h�w�l�h�f�m�� �Z�f�_�j�b�d�Z�g�k�d�h�c��
�n�Z�j�f�Z�d�h�e�h�]�b�q�_�k�d�h�c�� �Z�k�k�h�p�b�Z�p�b�_�c�� �[�u�e�h�� �i�j�b�g�y�l�h�� �j�_�r�_�g�b�_�� �h�� �k�j�Z�\�g�_�g�b�b�� �w�n�n�_�d�l�b�\�g�h�k�l�b��
�e�_�q�_�g�b�c�� �g�Z�� �h�k�g�h�\�_�� �j�Z�g�^�h�f�b�a�b�j�h�\�Z�g�g�u�o�� �w�d�k�i�_�j�b�f�_�g�l�h�\�� �b�� �j�Z�g�_�_�� �i�j�h�\�_�^�_�g�g�u�o��
�g�_�j�Z�g�^�h�f�b�a�b�j�h�\�Z�g�g�u�o�� �b�k�i�u�l�Z�g�b�c���� �L�Z�d�b�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �[�u�e�b�� �i�j�h�\�_�^�_�g�u���� �b�� �h�g�b�� �^�h�d�Z�a�Z�e�b��
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�i�j�_�b�f�m�s�_�k�l�\�h�� �g�h�\�h�]�h�� �i�h�^�o�h�^�Z���� �W�l�b�� �w�d�k�i�_�j�b�f�_�g�l�u�� �k�l�h�b�e�b�� �`�b�a�g�b�� �g�_�k�d�h�e�v�d�b�f�� �^�_�l�y�f����
�k�f�_�j�l�b�� �g�h�\�h�j�h�`�^�z�g�g�u�o�� �[�u�e�b�� �g�Z�i�j�Z�k�g�u�f�b���� �i�h�l�h�f�m�� �q�l�h�� �[�h�e�v�r�Z�y�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �g�h�\�h�]�h��
�k�i�h�k�h�[�Z���e�_�q�_�g�b�y���[�u�e�Z���h�q�_�\�b�^�g�h�c���b���[�_�a���b�k�i�h�e�v�a�h�\�Z�g�b�y���f�_�l�h�^�Z���j�Z�g�^�h�f�b�a�Z�p�b�b�����G�_�h�[�o�h�^�b�f�h��
�h�l�f�_�l�b�l�v���� �q�l�h�� �\�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�c�� �k�l�Z�l�b�k�l�b�d�_�� �b�k�i�h�e�v�a�m�x�l�� �i�j�b�g�p�b�i�� �j�Z�g�^�h�f�b�a�Z�p�b�b���� �g�_�� �l�Z�f����
�]�^�_���h�g���g�m�`�_�g�����Z���l�Z�f�����]�^�_���i�h�e�m�q�Z�_�l�k�y���_�]�h���i�j�b�f�_�g�b�l�v�����<-�\�h�k�v�f�u�o�����b�^�_�y���i�j�_�^�k�l�Z�\�b�l�_�e�v�g�h�k�l�b��
�\�u�[�h�j�d�b���� �g�_�� �b�f�_�_�l�� �h�i�_�j�Z�p�b�h�g�Z�e�v�g�h�]�h�� �\�h�i�e�h�s�_�g�b�y���� �i�h�w�l�h�f�m�� �i�j�h�[�e�_�f�Z�� �i�_�j�_�g�h�k�Z��
�j�_�a�m�e�v�l�Z�l�h�\���k���\�u�[�h�j�d�b���g�Z���]�_�g�_�j�Z�e�v�g�m�x���k�h�\�h�d�m�i�g�h�k�l�v���g�_���b�f�_�_�l���d�h�g�k�l�j�m�d�l�b�\�g�h�]�h���j�_�r�_�g�b�y��  

�<-�^�_�\�y�l�u�o���� �i�j�_�^�i�h�e�Z�]�Z�_�l�k�y���� �q�l�h�� �f�_�l�h�^�u�� �Z�^�_�d�\�Z�l�g�h�c�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�c�� �k�l�Z�l�b�k�l�b�d�b��
�y�\�e�y�x�l�k�y�� �j�h�[�Z�k�l�g�u�f�b���� �h�^�g�Z�d�h�� �k�m�s�_�k�l�\�m�x�s�b�_�� �f�_�l�h�^�u�� �g�_�� �y�\�e�y�x�l�k�y�� �]�Z�j�Z�g�l�b�j�h�\�Z�g�g�h��
�m�k�l�h�c�q�b�\�u�f�b���� �l�Z�d�� �d�Z�d�� �g�_�[�h�e�v�r�b�_�� �h�l�d�e�h�g�_�g�b�y�� �^�Z�g�g�u�o�� �h�l�� �i�j�_�^�i�h�e�h�`�_�g�b�c�� �f�h�^�_�e�b�� �f�h�]�m�l��
�i�j�b�\�_�k�l�b�� �d�� �[�h�e�v�r�b�f�� �i�h�]�j�_�r�g�h�k�l�y�f�� �i�j�b�� �h�p�_�g�b�\�Z�g�b�b�� �g�_�b�a�\�_�k�l�g�u�o�� �i�Z�j�Z�f�_�l�j�h�\��
�j�Z�k�i�j�_�^�_�e�_�g�b�c���� �<-�^�_�k�y�l�u�o���� �\�� �Z�^�_�d�\�Z�l�g�h�c�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�c�� �k�l�Z�l�b�k�l�b�d�_���� �\�_�j�b�n�b�d�Z�p�b�y��
�[�Z�a�h�\�u�o�� �k�\�h�c�k�l�\�� �^�h�e�`�g�Z�� �h�k�m�s�_�k�l�\�e�y�l�v�k�y�� �n�h�j�f�Z�e�v�g�h���� �L�Z�d���� �g�Z�i�j�b�f�_�j���� �:�e�b�f�h�\�� �h�l�f�_�q�Z�_�l����
�q�l�h�� �i�j�b�g�y�l�b�_�� �n�h�j�f�Z�e�v�g�h�c�� �g�_�a�Z�\�b�k�b�f�h�k�l�b�� �g�Z�� �h�k�g�h�\�_�� �b�g�l�m�b�l�b�\�g�h�c�� �b�� �k�h�^�_�j�`�Z�l�_�e�v�g�h�c��
�g�_�a�Z�\�b�k�b�f�h�k�l�b�� �g�_�� �y�\�e�y�_�l�k�y�� �i�j�Z�\�b�e�v�g�u�f���� �k�d�h�j�_�_�� �\�_�j�g�u�f���y�\�e�y�_�l�k�y�� �h�[�j�Z�l�g�h�_�� �g�Z�� �h�k�g�h�\�_��
�d�h�j�j�_�d�l�g�h�� �h�i�j�_�^�_�e�_�g�g�h�c�� �n�h�j�f�Z�e�v�g�h�c�� �g�_�a�Z�\�b�k�b�f�h�k�l�b�� �i�h�e�Z�]�Z�l�v���� �q�l�h�� �n�h�j�f�Z�e�v�g�h��
�g�_�a�Z�\�b�k�b�f�u�_�� �k�e�m�q�Z�c�g�u�_�� �\�_�e�b�q�b�g�u�� �y�\�e�y�x�l�k�y�� �b�� �k�h�^�_�j�`�Z�l�_�e�v�g�h�� �g�_�a�Z�\�b�k�b�f�u�f�b���� �H�^�g�Z�d�h�� �b�a-
�a�Z�� �[�h�e�v�r�h�c�� �l�j�m�^�h�_�f�d�h�k�l�b�� �\�� �n�h�j�f�Z�e�v�g�h�c�� �\�_�j�b�n�b�d�Z�p�b�b�� �k�\�h�c�k�l�\�Z�� �g�_�a�Z�\�b�k�b�f�h�k�l�b���� �d�Z�d 
�i�j�Z�\�b�e�h���� �i�j�b�g�b�f�Z�x�l�� �n�h�j�f�Z�e�v�g�m�x�� �g�_�a�Z�\�b�k�b�f�h�k�l�v�� �g�Z�� �h�k�g�h�\�_�� �b�g�l�m�b�l�b�\�g�u�o�� �k�h�h�[�j�Z�`�_�g�b�c��
�>�:�e�b�f�h�\���� ���������@���� �<-�h�^�b�g�Z�^�p�Z�l�u�o���� �i�j�h�\�_�j�d�Z�� �]�b�i�h�l�_�a�� �h�k�m�s�_�k�l�\�e�y�_�l�k�y�� �g�Z�� �h�k�g�h�\�_�� �i�j�b�g�p�b�i�Z��
�D�m�j�g�h���� �b�f�_�x�s�_�]�h�� �g�_�� �l�h�q�g�u�c���� �Z�� �i�j�Z�\�^�h�i�h�^�h�[�g�u�c�� �o�Z�j�Z�d�l�_�j�� �>�D�m�j�g�h���� ������������ �J�_�a�g�b�d�h�\���� ���������@����
�<-�^�\�_�g�Z�^�p�Z�l�u�o���� �g�_�� �\�i�h�e�g�_�� �h�[�t�_�d�l�b�\�g�u�f�� �y�\�e�y�_�l�k�y�� �i�h�g�y�l�b�_�� �m�j�h�\�g�y�� �a�g�Z�q�b�f�h�k�l�b�� �>Fidler, 
2005]. 

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

�i�Z�j�Z�f�_�l�j�b�q�_�k�d�h�c�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�c�� �k�l�Z�l�b�k�l�b�d�b�� �i�j�b�\�_�e�b�� �d�� �j�Z�a�\�b�l�b�x�� �b�� �b�k�i�h�e�v�a�h�\�Z�g�b�x��
�j�Z�a�e�b�q�g�u�o�� �\�_�j�h�y�l�g�h�k�l�g�u�o�� �b�g�l�_�j�i�j�_�l�Z�p�b�c�� �l�_�h�j�b�b�� �\�_�j�h�y�l�g�h�k�l�_�c�� �b�� �j�Z�a�e�b�q�g�u�o��
�k�l�Z�l�b�k�l�b�q�_�k�d�b�o�� �Z�e�v�l�_�j�g�Z�l�b�\�g�u�o�� �g�Z�i�j�Z�\�e�_�g�b�c���� �K�m�s�_�k�l�\�m�_�l�� �f�g�h�`�_�k�l�\�h�� �\�_�j�h�y�l�g�h�k�l�g�u�o��
�b�g�l�_�j�i�j�_�l�Z�p�b�c���� �g�Z�b�[�h�e�_�_�� �b�a�\�_�k�l�g�u�f�b�� �y�\�e�y�x�l�k�y�� �q�Z�k�l�h�l�g�Z�y���� �e�h�]�b�q�_�k�d�Z�y���� �k�m�[�t�_�d�l�b�\�b�k�l�k�d�Z�y����
�k�d�e�h�g�g�h�k�l�_�c�� �b�� �g�_�d�h�l�h�j�u�_�� �^�j�m�]�b�_���� �H�l�f�_�l�b�f�� �g�_�d�h�l�h�j�u�_�� �\�_�j�h�y�l�g�h�k�l�g�u�_�� �b�� �k�l�Z�l�b�k�l�b�q�_�k�d�b�_��
�g�Z�i�j�Z�\�e�_�g�b�y���� �b�f�_�x�s�_�_�� �a�g�Z�q�_�g�b�_�� �^�e�y�� �g�Z�m�q�g�u�o�� �i�j�b�e�h�`�_�g�b�c���� �\�� �l�_�o�� �h�[�e�Z�k�l�y�o�� �a�g�Z�g�b�y���� �]�^�_��
�b�k�i�h�e�v�a�m�x�l�k�y�� �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�_�� �i�h�^�o�h�^�u�� �b�� �d�h�f�i�v�x�l�_�j�g�u�_�� �l�_�o�g�h�e�h�]�b�b���� �K�j�_�^�b��
�\�_�j�h�y�l�g�h�k�l�g�u�o �b�g�l�_�j�i�j�_�l�Z�p�b�c�� �[�h�e�v�r�h�_�� �a�g�Z�q�_�g�b�_�� �b�f�_�_�l�� �q�Z�k�l�h�l�g�Z�y�� �b�g�l�_�j�i�j�_�l�Z�p�b�y����
�I�j�b�\�_�^�_�f���g�_�d�h�l�h�j�u�_���Z�j�]�m�f�_�g�l�u���\���i�h�e�v�a�m���q�Z�k�l�h�l�g�h�c���b�g�l�_�j�i�j�_�l�Z�p�b�b���l�_�h�j�b�b���\�_�j�h�y�l�g�h�k�l�_�c����
�<�h-�i�_�j�\�u�o���� �:���G���� �D�h�e�f�h�]�h�j�h�\�� �i�b�k�Z�e�� �h�[�� �Z�^�_�d�\�Z�l�g�h�k�l�b�� �q�Z�k�l�h�l�g�h�c�� �b�g�l�_�j�i�j�_�l�Z�p�b�b�� �l�_�h�j�b�b��
�\�_�j�h�y�l�g�h�k�l�_�c�� �\�� �d�h�g�l�_�d�k�l�_�� �i�j�b�e�h�`�_�g�b�c���� �<�h-�\�l�h�j�u�o���� �i�j�_�^�k�l�Z�\�b�l�_�e�b�� �n�b�e�h�k�h�n�b�b�� �g�Z�m�d�b����
�g�Z�i�j�b�f�_�j���� �:���� �O�Z�d�b�g�]�� �h�l�f�_�q�Z�x�l���� �a�g�Z�q�b�f�h�k�l�v�� �h�[�t�_�d�l�b�\�b�k�l�k�d�h�c�� �q�Z�k�l�h�l�g�h�c�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b��
�^�e�y�� �j�Z�a�\�b�l�b�y�� �g�Z�m�d�b���� �<�� �h�[�t�_�d�l�b�\�b�k�l�k�d�h�f�� �\�Z�j�b�Z�g�l�_�� �l�_�h�j�b�b�� �\�_�j�h�y�l�g�h�k�l�_�c�� �i�h�g�y�l�b�_��
�µ�\�_�j�h�y�l�g�h�k�l�v�¶�� �h�a�g�Z�q�Z�_�l�� �g�_�d�h�l�h�j�h�_�� �k�\�h�c�k�l�\�h�� �f�Z�l�_�j�b�Z�e�v�g�h�]�h�� �f�b�j�Z�� �y�\�e�_�g�b�c���� �D�Z�d�b�_��
�l�j�_�[�h�\�Z�g�b�y�� �i�j�_�^�t�y�\�e�y�x�l�k�y�� �d�� �l�b�i�b�q�g�h�c�� �h�[�t�_�d�l�b�\�b�k�l�k�d�h�c�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�_�"�� �W�l�Z��
�o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �^�h�e�`�g�Z�� �[�u�l�v�� �b�a�f�_�j�b�f�h�c���� �m�k�l�h�c�q�b�\�h�c���� �i�j�h�]�g�h�a�b�j�m�_�f�h�c���� �<�� �d�Z�q�_�k�l�\�_�� �l�Z�d�b�o��
�o�Z�j�Z�d�l�_�j�b�k�l�b�d�� �\�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�c�� �k�l�Z�l�b�k�l�b�d�_�� �b�� �^�j�m�]�b�o�� �g�Z�m�d�Z�o���� �]�^�_�� �i�j�b�f�_�g�y�x�l�k�y���f�_�l�h�^�u��
�f�Z�l�_�f�Z�l�b�q�_�k�d�h�c�� �k�l�Z�l�b�k�l�b�d�b���� �b�k�i�h�e�v�a�m�x�l�k�y�� �k�j�_�^�g�b�_���� �q�Z�k�l�h�l�u���� �f�_�^�b�Z�g�u�� �b�� �^�j�m�]�b�_��
�k�l�Z�l�b�k�l�b�q�_�k�d�b�_�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b���� �K�i�_�p�b�Z�e�b�k�l�Z�f���� �d�Z�d�� �\�� �h�[�e�Z�k�l�b�� �k�l�Z�l�b�k�l�b�d�b���� �l�Z�d�� �b�� �\��
�j�Z�a�e�b�q�g�u�o���k�i�_�p�b�Z�e�v�g�u�o���h�[�e�Z�k�l�y�o���a�g�Z�g�b�y�����g�Z�i�j�b�f�_�j���\���w�i�b�^�_�f�b�h�e�h�]�b�b�����k�m�^�_�[�g�h�c���f�_�^�b�p�b�g�_��
�b�� �^�j�m�]�b�o�� �o�h�j�h�r�h�� �b�a�\�_�k�l�g�u�� �^�h�k�l�Z�l�h�q�g�h�� �l�h�q�g�u�_�� �]�j�Z�g�b�p�u�� �\�Z�j�b�Z�[�_�e�v�g�h�k�l�b�� �l�Z�d�b�o�� �q�Z�k�l�h�l�g�u�o��
�o�Z�j�Z�d�l�_�j�b�k�l�b�d���� �d�Z�d�� �q�b�k�e�h�� �Z�\�l�h�f�h�[�b�e�v�g�u�o�� �k�l�h�e�d�g�h�\�_�g�b�c�� �\�� �k�d�h�e�v�a�d�m�x�� �i�h�]�h�^�m���� �q�b�k�e�h��
�k�m�b�p�b�^�h�\�� �\�� �l�_�q�_�g�b�_�� �]�h�^�Z�� �b�� �]�j�Z�g�b�p�u�� �b�a�f�_�g�q�b�\�h�k�l�b�� �^�j�m�]�b�o���� �k�Z�f�u�o�� �j�Z�a�e�b�q�g�u�o��
�k�l�Z�l�b�k�l�b�q�_�k�d�b�o���o�Z�j�Z�d�l�_�j�b�k�l�b�d���>Hacking, 1965: 1]. 

 �<-�l�j�_�l�v�b�o���� �q�Z�k�l�h�l�g�m�x�� �d�h�g�p�_�i�p�b�x�� �J���� �F�b�a�_�k�Z�� �\�� �h�k�g�h�\�g�h�f�� �d�j�b�l�b�d�h�\�Z�e�b�� �q�b�k�l�u�_��
�f�Z�l�_�f�Z�l�b�d�b���b���n�b�e�h�k�h�n�u���:���Q�_�j�q�����:�����<�Z�e�v�^���� �:���� �G�����D�h�e�f�h�]�h�j�h�\�����D�����I�h�i�i�_�j�����=�����J�_�c�o�_�g�[�Z�o���b��
�^�j���� �a�Z�� �h�l�k�m�l�k�l�\�b�_�� �i�h�e�g�h�c�� �Z�d�k�b�h�f�Z�l�b�d�b�� �_�]�h�� �d�h�g�p�_�i�p�b�b���� �a�Z�� �h�i�j�_�^�_�e�_�g�b�_�� �\�_�j�h�y�l�g�h�k�l�b�� �g�Z��
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�h�k�g�h�\�_ �k�\�y�a�b�� �l�_�h�j�_�l�b�q�_�k�d�b�o�� �b�� �w�f�i�b�j�b�q�_�k�d�b�o�� �\�_�e�b�q�b�g���� �g�h�� �]�e�Z�\�g�h�_�� �a�Z�� �l�h���� �q�l�h�� �h�g�� �g�_��
�i�j�_�^�e�h�`�b�e���� �l�h�q�g�u�o�� �i�j�Z�\�b�e�� �i�h�� �\�u�^�_�e�_�g�b�x�� �k�e�m�q�Z�c�g�u�o�� �i�h�^�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�_�c���� �H�^�g�Z�d�h��
�q�b�k�l�u�_�� �f�Z�l�_�f�Z�l�b�d�b�� �b�� �n�b�e�h�k�h�n�u�� �g�_�� �h�l�f�_�q�Z�x�l���� �q�l�h�� �q�Z�k�l�h�l�g�Z�y�� �b�g�l�_�j�i�j�_�l�Z�p�b�y�� �g�_�� �i�h�^�o�h�^�b�l��
�^�e�y�� �j�_�Z�e�v�g�u�o�� �i�j�b�e�h�`�_�g�b�c���� �<-�q�_�l�\�_�j�l�u�o���� �\�� �i�j�h�l�b�\�h�i�h�e�h�`�g�h�k�l�v�� �q�b�k�l�u�f�� �f�Z�l�_�f�Z�l�b�d�Z�f����
�f�Z�l�_�f�Z�l�b�d�b���� �Z�d�l�b�\�g�h�� �a�Z�g�b�f�Z�x�s�b�_�k�y�� �i�j�b�e�h�`�_�g�b�y�f�b���� �\�u�k�h�d�h�� �h�p�_�g�b�\�Z�x�l�� �j�h�e�v�� �d�h�g�p�_�i�p�b�b��
�F�b�a�_�k�Z���^�e�y���_�_���b�k�i�h�e�v�a�h�\�Z�g�b�y���\���i�j�Z�d�l�b�d�_���g�Z�m�q�g�u�o���b�k�k�e�_�^�h�\�Z�g�b�c�����G�Z�i�j�b�f�_�j�����X���B�����:�e�b�f�h�\��
�i�h�e�Z�]�Z�_�l���� �q�l�h�� �k�l�j�h�]�b�_�� �i�j�Z�\�b�e�Z�� �^�e�y�� �h�i�b�k�Z�g�b�y�� �k�e�m�q�Z�c�g�h�k�l�b�� �g�_�� �i�j�_�^�k�l�Z�\�e�y�x�l�� �[�h�e�v�r�h�]�h��
�b�g�l�_�j�_�k�Z�� �^�e�y�� �i�j�Z�d�l�b�q�_�k�d�b�o�� �i�j�b�e�h�`�_�g�b�c���� �l�Z�d�� �d�Z�d�� �g�_�\�h�a�f�h�`�g�h�k�l�v�� �h�k�m�s�_�k�l�\�e�_�g�b�y��
�i�j�_�^�k�d�Z�a�Z�g�b�c�� �^�e�y�� �b�k�k�e�_�^�m�_�f�h�]�h�� �i�j�h�p�_�k�k�Z���� �y�\�e�y�_�l�k�y�� �h�k�g�h�\�Z�g�b�_�f�� �k�q�b�l�Z�l�v�� �l�Z�d�h�c�� �i�j�h�p�_�k�k��
�_�k�l�_�k�l�\�_�g�g�h�� �k�e�m�q�Z�c�g�u�f���� �<�� �k�\�h�x�� �h�q�_�j�_�^�v�� �<���G���� �L�m�l�m�[�Z�e�b�g�� �i�b�r�_�l���� �©�K�_�c�q�Z�k�� �k�q�b�l�Z�_�l�k�y���� �q�l�h��
�i�h�^�o�h�^�� �F�b�a�_�k�Z�� �h�i�b�k�u�\�Z�_�l�� �k�\�h�c�k�l�\�Z�� �j�_�Z�e�v�g�u�o�� �y�\�e�_�g�b�c���� �d�� �d�h�l�h�j�u�f�� �i�j�b�e�h�`�b�f�Z��
�f�Z�l�_�f�Z�l�b�q�_�k�d�Z�y�� �l�_�h�j�b�y�� �\�_�j�h�y�l�g�h�k�l�_�c�ª�� �>�L�m�l�m�[�Z�e�b�g���� ������������ �����@���� �B�� �^�Z�e�_�_�� �h�g�� �i�j�h�^�h�e�`�Z�_�l���� �©�\��
�l�h�� �\�j�_�f�y�� �d�Z�d�� �i�h�^�o�h�^�� �D�h�e�f�h�]�h�j�h�\�Z�� �k�h�a�^�Z�_�l�� �\�_�k�v�f�Z�� �m�^�h�[�g�m�x�� �k�o�_�f�m���� �g�Z�� �h�k�g�h�\�_�� �d�h�l�h�j�h�c��
�j�Z�a�\�b�\�Z�_�l�k�y�� �f�Z�l�_�f�Z�l�b�q�_�k�d�Z�y�� �l�_�h�j�b�y���� �n�h�j�f�Z�e�v�g�h�� �g�_�a�Z�\�b�k�b�f�Z�y���h�l�� �d�Z�d�b�o-�e�b�[�h�� �i�j�b�e�h�`�_�g�b�c�ª��
�>�L�Z�f���`�_�@���� 

�J�_�Z�e�b�k�l�b�q�g�u�c�� �Z�g�Z�e�b�a�� �l�_�h�j�b�b�� �F�b�a�_�k�Z�� �\�� �d�h�g�l�_�d�k�l�_�� �_�_�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �^�e�y�� �i�j�b�d�e�Z�^�g�u�o��
�l�_�h�j�b�c�� �[�u�e�� �i�j�h�\�_�^�_�g�� �\�� �j�Z�[�h�l�Z�o�� �X���� �B���� �:�e�b�f�h�\�Z���� �g�Z�b�[�h�e�_�_�� �b�a�\�_�k�l�g�u�� �>�:�e�b�f�h�\���� ������������
�: �e�b�f�h�\���� �D�j�Z�\�p�h�\���� ���������@���� �<�� �i�h�^�o�h�^�_�� �:�e�b�f�h�\�Z�� �j�_�q�v�� �b�^�_�l�� �g�_�� �h�� �g�h�\�h�c�� �f�Z�l�_�f�Z�l�b�d�_���� �Z�� �h��
�k�i�_�p�b�n�b�q�_�k�d�h�f�� �\�a�Z�b�f�h�h�l�g�h�r�_�g�b�b�� �f�b�j�Z�� �h�i�u�l�Z�� �k�� �f�Z�l�_�f�Z�l�b�d�h�c���� �� �N�m�g�^�Z�f�_�g�l�Z�e�v�g�Z�y�� �a�Z�^�Z�q�Z��
�i�j�b�d�e�Z�^�g�h�c�� �k�l�Z�l�b�k�l�b�d�b�� �a�Z�d�e�x�q�Z�_�l�k�y�� �\�� �h�i�j�_�^�_�e�_�g�b�b�� �m�k�l�h�c�q�b�\�u�o�� �q�Z�k�l�h�l�g�u�o�� �h�p�_�g�h�d��
�g�_�d�h�l�h�j�h�c�� �b�k�k�e�_�^�m�_�f�h�c���k�e�m�q�Z�c�g�h�c�� �i�_�j�_�f�_�g�g�h�c���� �J�h�e�v���f�Z�l�_�f�Z�l�b�q�_�k�d�h�]�h�� �Z�i�i�Z�j�Z�l�Z�� �k�\�h�^�b�l�k�y��
�d�� �h�i�j�_�^�_�e�_�g�b�x�� �m�k�l�h�c�q�b�\�u�o�� �m�k�j�_�^�g�_�g�g�u�o�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�� �^�j�m�]�h�c�� �k�e�m�q�Z�c�g�h�c�� �i�_�j�_�f�_�g�g�h�c����
�_�k�e�b�� �b�a�\�_�k�l�_�g�� �h�i�_�j�Z�l�h�j���� �k�\�y�a�u�\�Z�x�s�b�c�� �w�l�b�� �\�_�e�b�q�b�g�u���� �<�� �g�Z�r�_�c�� �k�l�Z�l�v�_�� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k��
�j�Z�[�h�l�Z�f�b�� �J���� �F�b�a�_�k�Z���� �X���� �B���� �:�e�b�f�h�\�Z���� �<���� �G���� �L�m�l�m�[�Z�e�b�g�Z���� �\�k�_�� �l�_�h�j�_�l�b�q�_�k�d�b�_�� �\�_�j�h�y�l�g�h�k�l�b��
�k�q�b�l�Z�x�l�k�y���g�_�b�a�\�_�k�l�g�u�f�b���b���h�i�j�_�^�_�e�y�x�l�k�y���g�Z���h�k�g�h�\�_���q�Z�k�l�h�l�g�u�o���h�p�_�g�h�d�����L�_�i�_�j�v���\���d�h�g�l�_�d�k�l�_��
�q�Z�k�l�h�l�g�h�c�� �b�g�l�_�j�i�j�_�l�Z�p�b�b�� �j�Z�k�k�f�h�l�j�b�f�� �l�_�h�j�_�f�m�� �;�_�j�g�m�e�e�b���� �H�g�Z�� �h�l�g�h�k�b�l�k�y�� �d�� �i�j�_�^�_�e�v�g�u�f��
�l�_�j�_�f�Z�f�� �l�_�h�j�b�b�� �\�_�j�h�y�l�g�h�k�l�_�c���� �H�[�s�_�i�j�b�a�g�Z�g�g�h���� �q�l�h�� �n�m�g�^�Z�f�_�g�l�Z�e�v�g�u�_���� �i�j�_�^�_�e�v�g�u�_��
�l�_�h�j�_�f�u�� �l�_�h�j�b�b�� �\�_�j�h�y�l�g�h�k�l�_�c���� �\�� �d�h�l�h�j�u�o�� �m�l�\�_�j�`�^�Z�_�l�k�y�� �h�� �\�u�i�h�e�g�b�f�h�k�l�b�� �m�l�\�_�j�`�^�_�g�b�c�� �k��
�_�^�b�g�b�q�g�h�c���\�_�j�h�y�l�g�h�k�l�v�x�����b�]�j�Z�x�l���[�h�e�v�r�m�x���j�h�e�v���^�e�y���Z�g�Z�e�b�a�Z���l�_�h�j�_�l�b�q�_�k�d�b�o���b���i�j�b�d�e�Z�^�g�u�o��
�i�j�h�[�e�_�f���� �B�a�� �n�m�g�^�Z�f�_�g�l�Z�e�v�g�u�o�� �l�_�h�j�_�f�� �k�Z�f�h�c�� �i�j�h�k�l�h�c�� �y�\�e�y�_�l�k�y �l�_�h�j�_�f�Z�� �;�_�j�g�m�e�e�b���� �<��
�i�j�h�k�l�_�c�r�_�f���k�e�m�q�Z�_���l�_�h�j�_�f�Z���;�_�j�g�m�e�e�b���n�h�j�f�m�e�b�j�m�_�l�k�y���l�Z�d���� 

�L�_�h�j�_�f�Z���� �I�j�h�\�h�^�b�l�k�y��n �g�_�a�Z�\�b�k�b�f�u�o�� �b�k�i�u�l�Z�g�b�c�� �k�h�[�u�l�b�y�� �:���� �b�� �\��m �w�d�k�i�_�j�b�f�_�g�l�Z�o��
�i�j�h�b�a�h�r�e�h�� �k�h�[�u�l�b�_�� �:���� �B�a�\�_�k�l�g�h���� �q�l�h�� �l�_�h�j�_�l�b�q�_�k�d�Z�y�� �\�_�j�h�y�l�g�h�k�l�v�� �i�h�y�\�e�_�g�b�y�� �k�h�[�u�l�b�y�� �:�� �\��
�d�Z�`�^�h�f�� �w�d�k�i�_�j�b�f�_�g�l�_�� �j�Z�\�g�y�_�l�k�y��p(A), m/n �± �w�l�h�� �q�Z�k�l�h�l�Z�� �k�h�[�u�l�b�y�� �:�����H �± �w�l�h�� �l�h�q�g�h�k�l�v��
�\�u�q�b�k�e�_�g�b�c���� �L�h�]�^�Z���� �i�j�b�� �[�_�k�d�h�g�_�q�g�h�f�� �q�b�k�e�_�� �w�d�k�i�_�j�b�f�_�g�l�h�\�� �\�u�i�h�e�g�y�_�l�k�y�� �k�e�_�^�m�x�s�_�_��
�j�Z�\�_�g�k�l�\�h�� 
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�;�_�k�k�i�h�j�g�Z���j�h�e�v���l�_�h�j�_�f�u���;�_�j�g�m�e�e�b���\���k�l�Z�g�h�\�e�_�g�b�b���b���j�Z�a�\�b�l�b�b���l�_�h�j�b�b���\�_�j�h�y�l�g�h�k�l�_�c���d�Z�d��
�f�Z�l�_�f�Z�l�b�q�_�k�d�h�c�� �g�Z�m�d�b���� �d�j�h�f�_�� �l�h�]�h���� �k�q�b�l�Z�_�l�k�y���� �q�l�h�� �l�_�h�j�_�f�Z�� �b�f�_�_�l�� �h�i�_�j�Z�p�b�h�g�Z�e�v�g�h�_�� �b��
�w�i�b�k�l�_�f�h�e�h�]�b�q�_�k�d�h�_�� �a�g�Z�q�_�g�b�_�� �i�h�� �k�e�_�^�m�x�s�b�f�� �h�k�g�h�\�Z�g�b�y�f���� �<�h-�i�_�j�\�u�o���� �l�Z�d�� �d�Z�d�� �l�_�h�j�_�f�Z��
�m�k�l�Z�g�Z�\�e�b�\�Z�_�l�� �[�e�b�a�h�k�l�v�� �l�_�h�j�_�l�b�q�_�k�d�h�c�� �\�_�j�h�y�l�g�h�k�l�b�� �b�� �w�f�i�b�j�b�q�_�k�d�b�o�� �q�Z�k�l�h�l���� �<�h-�\�l�h�j�u�o����
�_�s�_�� �[�h�e�_�_�� �\�Z�`�g�h�� �l�h���� �q�l�h�� �h�g�Z�� �h�i�j�_�^�_�e�y�_�l�� �\�_�j�h�y�l�g�h�k�l�v�� �^�e�y�� �w�l�h�c�� �[�e�b�a�h�k�l�b���� �I�h-�g�Z�r�_�f�m��
�f�g�_�g�b�x���� �l�j�m�^�g�h�� �]�h�\�h�j�b�l�v�� �h�[�� �w�i�b�k�l�_�f�h�e�h�]�b�q�_�k�d�h�c�� �a�g�Z�q�b�f�h�k�l�b���� �l�Z�d�� �d�Z�d���� �\�h-�i�_�j�\�u�o���� �\��
�l�_�h�j�_�f�_���i�j�_�^�i�h�e�Z�]�Z�_�l�k�y���a�Z�j�Z�g�_�_���b�a�\�_�k�l�g�h�c���l�_�h�j�_�l�b�q�_�k�d�m�x���\�_�j�h�y�l�g�h�k�l�v��p(A�������o�h�l�y���h�[�u�q�g�h��
�h�g�Z�� �g�_�b�a�\�_�k�l�g�Z���� �<�h-�\�l�h�j�u�o���� �i�j�b�� �_�k�l�_�k�l�\�_�g�g�h�c�� �w�f�i�b�j�b�q�_�k�d�h�c�� �b�g�l�_�j�i�j�_�l�Z�p�b�b�� �l�j�_�[�m�_�l�k�y��
�g�Z�f�g�h�]�h���[�h�e�v�r�_���\�u�q�b�k�e�_�g�b�c�����q�l�h�[�u���h�i�j�_�^�_�e�b�l�v���\�g�_�r�g�x�x���\�_�j�h�y�l�g�h�k�l�v��P �\���\�u�j�Z�`�_�g�b�b����������
�i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �\�g�m�l�j�_�g�g�_�c�� �\�_�j�h�y�l�g�h�k�l�v�x��p(A������ �L�h�� �_�k�l�v�� �k�e�h�`�g�Z�y�� �i�j�h�[�e�_�f�Z�� �h�i�j�_�^�_�e�_�g�b�y��
�m�k�l�h�c�q�b�\�h�k�l�b�� �q�Z�k�l�h�l�� �j�_�r�Z�_�l�k�y�� �g�Z�� �h�k�g�h�\�_�� �_�s�_�� �[�h�e�_�_�� �k�e�h�`�g�h�c�� �i�j�h�[�e�_�f�u���� �J�Z�k�k�f�h�l�j�b�f��
�q�Z�k�l�h�l�g�m�x���b�g�l�_�j�i�j�_�l�Z�p�b�x���l�_�h�j�_�f�u���;�_�j�g�m�e�e�b�� 

���������� �Q�Z�k�l�h�l�g�Z�y�� �b�g�l�_�j�i�j�_�l�Z�p�b�y�� �l�_�h�j�_�f�u�� �;�_�j�g�m�e�e�b�����Q�Z�k�l�h�l�g�Z�y�� �b�g�l�_�j�i�j�_�l�Z�p�b�y��
�l�_�h�j�_�f�u�� �f�h�^�_�e�b�j�m�_�l�k�y�� �g�Z�� �h�k�g�h�\�_�� �g�_�a�Z�\�b�k�b�f�u�o�� �b�k�i�u�l�Z�g�b�c���� �k�h�k�l�h�y�s�b�o�� �\�� �[�j�h�k�Z�g�b�b��
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�i�j�Z�\�b�e�v�g�h�c�� �f�h�g�_�l�u���� �b�� �w�d�k�i�_�j�b�f�_�g�l�� �k�q�b�l�Z�_�l�k�y�� �m�k�i�_�r�g�u�f���� �_�k�e�b�� �\�u�i�Z�^�Z�_�l�� �]�_�j�[���� �D�Z�`�^�Z�y��
�k�_�j�b�y�� �b�k�i�u�l�Z�g�b�c�� �k�h�k�l�h�b�l�� �b�a��n �[�j�h�k�Z�g�b�c����k- �q�b�k�e�h�� �i�e�Z�g�b�j�m�_�f�u�o�� �k�_�j�b�c�� �w�d�k�i�_�j�b�f�_�g�l�h�\����
�l�h�]�^�Z�� �\�k�_�]�h�� �g�_�h�[�o�h�^�b�f�h�� �h�k�m�s�_�k�l�\�b�l�v��k�un �w�d�k�i�_�j�b�f�_�g�l�h�\���� �H�l�f�_�l�b�f���� �q�l�h�� �\�� �d�Z�`�^�h�c�� �k�_�j�b�b��
�w�d�k�i�_�j�b�f�_�g�l�h�\��- �h�i�j�_�^�_�e�y�_�l�k�y�� �h�^�g�Z�� �q�Z�k�l�h�l�g�Z�y�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �k�h�[�u�l�b�y�� �:���� �H�q�_�\�b�^�g�h���� �q�l�h��
�i�j�b�� �j�_�Z�e�b�a�Z�p�b�b k �k�_�j�b�c�� �[�m�^�_�l�� �i�h�e�m�q�_�g�h��k �q�Z�k�l�h�l���� �<�� �i�j�_�^�e�Z�]�Z�_�f�h�f�� �w�d�k�i�_�j�b�f�_�g�l�_��
�l�_�h�j�_�l�b�q�_�k�d�Z�y�� �\�_�j�h�y�l�g�h�k�l�v��p(A) �h�i�j�_�^�_�e�y�_�l�k�y�� �k�� �i�h�f�h�s�v�x�� �q�Z�k�l�h�l�g�u�o�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d��
�b�a�m�q�Z�_�f�h�]�h�� �k�h�[�u�l�b�y���� �Z�� �b�f�_�g�g�h���� �_�k�e�b�� �g�Z�[�e�x�^�Z�_�f�u�_�� �q�Z�k�l�h�l�u�� �[�e�b�a�d�b�� �^�j�m�]�� �d�� �^�j�m�]�m���� �l���� �_����
�i�h�i�Z�^�Z�x�l���\���b�g�l�_�j�\�Z�e�����d�h�l�h�j�u�c���f�_�g�v�r�_���b�e�b���j�Z�\�_�g���l�h�q�g�h�k�l�b���g�Z�[�e�x�^�_�g�b�c���± �H�����l�h���\���d�Z�q�_�k�l�\�_��
�\�_�j�h�y�l�g�h�k�l�b�� �\�h�a�v�f�_�f�� �e�x�[�m�x�� �b�a�� �q�Z�k�l�h�l���� �?�k�e�b�� �`�_�� �q�Z�k�l�h�l�g�u�_�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �h�q�_�g�v��
�\�Z�j�b�Z�[�_�e�v�g�u���� �l�h�� �o�h�j�h�r�_�c�� �q�Z�k�l�h�l�g�h�c�� �h�p�_�g�d�b �g�_�� �k�m�s�_�k�l�\�m�_�l���� �K�m�s�_�k�l�\�m�x�l�� �j�Z�a�e�b�q�g�u�_��
�i�h�^�o�h�^�u���^�e�y���h�i�j�_�^�_�e�_�g�b�y���b�k�d�h�f�h�c���\�_�j�h�y�l�g�h�k�l�b��P.  

�<�h-�i�_�j�\�u�o���� �\�� �l�h�f�� �k�e�m�q�Z�_���� �_�k�e�b�� �i�j�b�� �[�h�e�v�r�h�f�� �q�b�k�e�_�� �b�k�i�u�l�Z�g�b�c�� �i�h�^�Z�\�e�y�x�s�_�_�� �q�b�k�e�h��
�q�Z�k�l�h�l�g�u�o�� �h�p�_�g�h�d�� �i�j�b�g�Z�^�e�_�`�b�l�� �\�u�^�_�e�_�g�g�h�f�m�� �b�g�l�_�j�\�Z�e�m�� �k�� �^�e�b�g�h�c�� �f�_�g�v�r�_�c���H���� �l�h�� �l�_�f��
�k�Z�f�u�f�� �h�k�m�s�_�k�l�\�e�y�_�l�k�y�� �\�_�j�b�n�b�d�Z�p�b�y�� �m�l�\�_�j�`�^�_�g�b�y��A �[�_�a�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �a�Z�d�e�x�q�_�g�b�y��
�l�_�h�j�_�f�u�� �;�_�j�g�m�e�e�b���� �L�h�]�^�Z�� �\�� �h�p�_�g�b�\�Z�g�b�b�� �\�g�_�r�g�_�c�� �\�_�j�h�y�l�g�h�k�l�b��P �g�_�l�� �h�k�h�[�h�c�� �a�g�Z�q�b�f�h�k�l�b����
�l�Z�d���d�Z�d���_�_���h�i�j�_�^�_�e�_�g�b�_���h�k�g�h�\�Z�g�h���g�Z���i�h�e�m�q�_�g�g�h�c���h�p�_�g�d�_���^�e�y���\�_�j�h�y�l�g�h�k�l�b��p(A) �b���d�j�h�f�_���l�h�]�h����
�l�j�_�[�m�_�l�� �^�h�i�h�e�g�b�l�_�e�v�g�u�o�� �\�u�q�b�k�e�_�g�b�c���� �L�_�f�� �g�_�� �f�_�g�_�_���� �\�� �p�_�e�h�f�� �h�p�_�g�b�\�Z�g�b�_�� �\�g�_�r�g�_�c��
�\�_�j�h�y�l�g�h�k�l�b�� �b�f�_�_�l�� �a�g�Z�q�_�g�b�_���� �<�h-�\�l�h�j�u�o���� �g�Z�i�j�b�f�_�j���� �\�� �k�l�Z�g�^�Z�j�l�g�h�c�� �l�_�h�j�b�b�� �\�_�j�h�y�l�g�h�k�l�_�c��
�b�a�\�_�k�l�_�g���\�u�\�h�^���l�_�h�j�_�f�u���;�_�j�g�m�e�e�b���g�Z���h�k�g�h�\�_���e�h�d�Z�e�v�g�h�c���l�_�h�j�_�f�u���:�����F�m�Z�\�j�Z��- �I�����E�Z�i�e�Z�k�Z����
�i�j�_�^�i�h�e�Z�]�Z�x�s�b�c�� �a�g�Z�q�b�l�_�e�v�g�h�_�� �d�h�e�b�q�_�k�l�\�h�� �w�d�k�i�_�j�b�f�_�g�l�h�\���� �_�s�_�� �[�h�e�v�r�_�� �g�_�h�[�o�h�^�b�f�h��
�w�d�k�i�_�j�b�f�_�g�l�h�\���^�e�y���i�h�e�m�q�_�g�b�y���w�l�h�c���l�_�h�j�_�f�u���g�Z���h�k�g�h�\�_���g�_�j�Z�\�_�g�k�l�\�Z���I�����Q�_�[�u�r�_�\�Z�����>�e�y���l�h�]�h��
�q�l�h�[�u���g�_���a�Z�\�b�k�_�l�v���h�l���w�l�b�o���l�j�_�[�h�\�Z�g�b�c���[�m�^�_�f���\�u�q�b�k�e�y�l�v���\�g�_�r�g�x�x���\�_�j�h�y�l�g�h�k�l�v���\���l�_�h�j�_�f�_��
�;�_�j�g�m�e�e�b���g�Z���h�k�g�h�\�_���q�Z�k�l�h�l�g�h�]�h���i�h�^�o�h�^�Z���� 

�<-�l�j�_�l�v�b�o���� �\ �q�b�k�l�h�� �q�Z�k�l�h�l�g�h�f�� �w�d�k�i�_�j�b�f�_�g�l�_�� �\�g�_�r�g�y�y�� �\�_�j�h�y�l�g�h�k�l�v��P �\�� �l�_�h�j�_�f�_��
�;�_�j�g�m�e�e�b���h�i�j�_�^�_�e�y�_�l�k�y���i�h���Z�g�Z�e�h�]�b�b���k���\�_�j�h�y�l�g�h�k�l�v�x��p(A) �b���g�Z���_�_���h�k�g�h�\�_�����L�_�i�_�j�v���i�j�h�\�_�^�_�f��
�Z�g�Z�e�b�a�� �l�j�_�[�m�_�f�h�]�h�� �d�h�e�b�q�_�k�l�\�Z�� �b�k�i�u�l�Z�g�b�c�� �^�e�y�� �h�p�_�g�b�\�Z�g�b�y�� �\�g�_�r�g�_�c�� �\�_�j�h�y�l�g�h�k�l�b��P. 
�<�g�_�r�g�y�y�� �\�_�j�h�y�l�g�h�k�l�v�� �\�u�q�b�k�e�y�_�l�k�y �g�Z�� �h�k�g�h�\�_�� �q�Z�k�l�h�l��w���� �k�� �d�h�l�h�j�u�f�b�� �\�u�i�h�e�g�y�_�l�k�y��
�k�e�_�^�m�x�s�_�_���g�_�j�Z�\�_�g�k�l�\�h������ 

/ ( )m n p A �H� � � �    (2) 

�H�l�f�_�l�b�f���� �q�l�h���� �o�h�l�y�� �\�u�q�b�k�e�_�g�b�_�� �q�Z�k�l�h�l�g�u�o�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d��w �^�e�y�� �k�h�[�u�l�b�y����
�h�i�j�_�^�_�e�_�g�g�h�]�h�� �\�u�j�Z�`�_�g�b�_�f�� ���������� �k�e�h�`�g�_�_�� �\�u�q�b�k�e�_�g�b�y�� �q�Z�k�l�h�l�� �k�h�[�u�l�b�y�� �:���� �l�_�f�� �g�_�� �f�_�g�_�_����
�h�i�j�_�^�_�e�_�g�b�_���w�l�b�o���q�Z�k�l�h�l��w �\���j�Z�f�d�Z�o���l�_�h�j�_�f�u���;�_�j�g�m�e�e�b���h�k�m�s�_�k�l�\�e�y�_�l�k�y���\���j�Z�f�d�Z�o���l�h�]�h���`�_��
�k�Z�f�h�]�h�� �w�d�k�i�_�j�b�f�_�g�l�Z���� �g�Z�� �d�h�l�h�j�h�f�� �h�k�g�h�\�Z�g�h�� �h�i�j�_�^�_�e�_�g�b�_�� �q�Z�k�l�h�l�� �k�h�[�u�l�b�y�� �:���� �L�h�]�^�Z����
�k�h�]�e�Z�k�g�h�� �n�h�j�f�m�e�_�� �������� �q�Z�k�l�h�l�u��w �[�m�^�m�l�� �\�u�q�b�k�e�y�l�v�k�y�� �g�Z���h�k�g�h�\�_�� �q�Z�k�l�h�l���i�h�y�\�e�_�g�b�y�� �k�h�[�u�l�b�y��
�:���b���m�`�_���b�a�\�_�k�l�g�h�c���h�p�_�g�d�b���\�_�j�h�y�l�g�h�k�l�b���k�h�[�u�l�b�y���:�����I�j�_�^�i�h�e�h�`�b�f�����q�l�h���i�j�h�\�_�^�_�g�Z��i-�y �k�_�j�b�y��
�b�a��n �g�Z�[�e�x�^�_�g�b�c�� �b�� �h�i�j�_�^�_�e�_�g�Z�� �g�_�d�h�l�h�j�Z�y�� �q�Z�k�l�h�l�Z��mi/n �k�h�[�u�l�b�y�� �:���� �l�h�]�^�Z���� �a�g�Z�y��p(A���� �b���H, 
�h�k�m�s�_�k�l�\�e�y�_�l�k�y�� �\�_�j�b�n�b�d�Z�p�b�y�� �\�u�i�h�e�g�b�f�h�k�l�b�� �g�_�j�Z�\�_�g�k�l�\�Z�� ���������� �J�Z�g�_�_�� �i�j�h�\�_�^�_�g�b�_�� �d�Z�`�^�h�c��
�k�_�j�b�b�� �b�a��n �b�k�i�u�l�Z�g�b�c �h�[�_�k�i�_�q�b�\�Z�e�h�� �i�h�e�m�q�_�g�b�_�� �q�Z�k�l�h�l�u�� �k�h�[�u�l�b�y�� �:���� �l�_�i�_�j�v�� �l�Z�� �`�_�� �k�_�j�b�y��
�w�d�k�i�_�j�b�f�_�g�l�h�\�� �i�j�b�\�h�^�b�l�� �d�� �i�h�e�m�q�_�g�b�x�� �e�b�r�v�� �k�b�g�]�m�e�y�j�g�h�c�� �h�p�_�g�d�b���� �h�i�j�_�^�_�e�y�x�s�_�c��
�_�^�b�g�b�q�g�m�x�� �\�u�i�h�e�g�b�f�h�k�l�v�� �b�e�b�� �g�_�\�u�i�h�e�g�b�f�h�k�l�v�� �\�l�h�j�h�]�h�� �g�_�j�Z�\�_�g�k�l�\�Z���� �?�k�e�b�� �f�u�� �o�h�l�b�f��
�h�i�j�_�^�_�e�b�l�v�� �q�Z�k�l�h�l�g�u�_�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b��w �k�� �l�h�c���`�_�� �l�h�q�g�h�k�l�v�x���� �k�� �d�Z�d�h�c�� �\�u�q�b�k�e�y�e�b�k�v��
�q�Z�k�l�h�l�u�� �k�h�[�u�l�b�y��A���� �l���_���� �g�Z�� �h�k�g�h�\�_��n �k�\�b�^�_�l�_�e�v�k�l�\���� �l�h�� �g�_�h�[�o�h�^�b�f�h�� �h�i�j�_�^�_�e�y�l�v�� �d�Z�`�^�m�x��
�q�Z�k�l�h�l�m��w �l�Z�d�`�_�� �g�Z�� �h�k�g�h�\�_��n �k�b�g�]�m�e�y�j�g�u�o�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d���� �h�i�b�k�u�\�Z�x�s�b�o�� �\�u�i�h�e�g�b�f�h�k�l�v��
�g�_�j�Z�\�_�g�k�l�\�Z�� ���������� �K�e�_�^�h�\�Z�l�_�e�v�g�h���� �^�e�y�� �i�h�e�m�q�_�g�b�y��n �k�\�b�^�_�l�_�e�v�k�l�\���� �h�i�j�_�^�_�e�y�x�s�b�o��
�\�u�i�h�e�g�b�f�h�k�l�v�� �g�_�j�Z�\�_�g�k�l�\�Z�� ���������� �g�_�h�[�o�h�^�b�f�h�� �i�j�h�\�_�k�l�b��n �k�_�j�b�c�� �w�d�k�i�_�j�b�f�_�g�l�h�\���� �]�^�_�� �d�Z�`�^�Z�y��
�k�_�j�b�y�� �k�h�k�l�h�b�l�� �b�a��n �[�j�h�k�Z�g�b�c�� �f�h�g�_�l�u���� �l�h�]�^�Z�� �^�e�y�� �i�h�e�m�q�_�g�b�y�� �h�^�g�h�c�� �q�Z�k�l�h�l�g�h�c��
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Discovery [Kovalerchuk, Vityaev, 2002], [Maimon, Rokach���� ���������@�� �b�]�j�h�\�u�_�� �f�Z�j�l�b�g�]�Z�e�u��
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