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Urban public passenger transport is a subsystem of a city that serves to achieve a 

number of goals, and above all to ensure the mobility of all inhabitants. Optimizing the 

structure and functioning of urban areas and their transport systems is a very complex 

and responsible task with far-reaching consequences in all spheres of life of its 

inhabitants. The structure and size of the public passenger transport system is directly 

dependent on the transport needs and demands, which are different in volume and 

intensity in different periods within day, characteristic days and seasons. Transport 

demands are a key factor influencing the process of optimizing all input resources in the 

system (network infrastructure, vehicles, employees, finance, transport capacities, etc.). 

The harmonization of transport supply with transport demand implies continuous 

reengineering of the structure and functioning of the system, whose target function is to 

improve the efficiency and effectiveness of the system. Through the original revenue 

distribution model between the owner of the transport market (local government bodies) 

and operators, the work shows that the control of the monitoring of the volume of 

realized transport demand can affect the sustainability of the system as a whole. 

Knowing the nature of the transport system's behavior under real-life conditions, a large 

number of internal and external factors cause different distortions that are projected on 

the reliability and stability of the provision of transport services. In this dissertation, the 

original methodology for determining and quantifying the influence of the most 

important dynamic element (realized interval) on the transport requirements (flow of 

passengers) is defined. The methodology has been successfully tested on lines in real 

urban public passenger transport system in Belgrade. Feasibility is also reflected in the 

fact that the application of the methodology is not conditioned by the level of technical 

and technological development of the system. 

Based on the analysis of the relationship and the interaction between the elements of 

functioning and transport demand at the micro level, that is, at the level of the line, 



 

departure and vehicles, a model for determining the characteristics of transport demand 

based on representative data samples obtained using special methods of transport 

engineering in the real system of public transport of passengers is defined. The 

development of the model is also prompted by the fact that in real complex systems 

with a stochastic changes, such as the urban public passengers transport system, a 

simple expansion by multiplying the value of a parameter derived from a sample with a 

reverse value of the selection factors does not always guarantee optimal results. 

Two models for the expansion of passenger transport are defined. Through an analysis 

of the accuracy of the models in the estimation of the passenger volume, and their 

sensitivity at several levels (type of samples, type of stops, period of the day), an 

optimal field of application of each model was established. The algorithm for applying 

the model for passenger volume expansion in real urban public passengers transport 

systems is given. The quality and applicability of the model was demonstrated through 

the application of the model on a complete network of 150 public passenger transport 

lines in Belgrade using the original specialized software Public Transport Demand 

Analysis Tool - PTD developed within this dissertation. 

Key words: system, urban public passenger transport, line, transport demand, 

passenger volume, reggresion analysis, sample methods, data expansion 

methods. 
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1. �M�<�H�> 

�A�Z�� �h�k�l�\�Z�j�_�ƒ�_�� �d�h�g�p�_�i�l�Z�� �k�l�\�Z�j�Z�ƒ�Z�� �]�j�Z�^�h�\�Z�� �i�h�]�h�^�g�b�o�� �a�Z�� �`�b�\�h�l���� �^�Z�g�Z�k�� �i�h�k�l�h�•�_�� �^�\�_��

�h�k�g�h�\�g�_ (�[�Z�a�g�_)�l�j�Z�l�_�]�b�•�_���� �h�^�j�`�b�\�b�� �j�Z�a�\�h�•�� �b�� �d�\�Z�e�b�l�_�l�� �`�b�\�h�l�Z�� �H�^�j�`�b�\�b�� �j�Z�a�\�h�•��

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

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

�i�j�b�o�\�Z�l�‚�b�\�b�f�� �g�h�j�f�Z�f�Z�� �b�� �k�l�Z�g�^�Z�j�^�b�f�Z���� �d�h�•�b�� �h�f�h�]�m�„�Z�\�Z�� �k�Z�^�Z�r�ƒ�b�f�� �b�� �[�m�^�m�„�b�f��

�]�_�g�_�j�Z�p�b�•�Z�f�Z�� �a�Z�^�h�\�h�‚�Z�\�Z�ƒ�_�� �ƒ�b�o�h�\�b�o�� �i�h�l�j�_�[�Z�� �b�� �i�h�[�h�‚�r�Z�ƒ�_�� �d�\�Z�e�b�l�_�l�Z�� �`�b�\�h�l�Z����

�D�h�g�p�_�i�l�� �h�^�j�`�b�\�h�]�� �j�Z�a�\�h�•�Z�� �]�j�Z�^�h�\�Z�� �a�Z�o�l�_�\�Z�� �^�Z�� �k�l�j�m�d�l�m�j�Z�� �b�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�_�� �]�j�Z�^�Z��

�h�[�_�a�[�_�^�b�� �l�a�\���� ���X�V�H�U�� �I�U�L�H�Q�G�O�\���� ���i�j�b�•�Z�l�_�‚�k�d�h���� �h�d�j�m�`�_�ƒ�_���� �D�\�Z�e�b�l�_�l�� �`�b�\�h�l�Z�� �m�� �]�j�Z�^�m 

�h�^�g�h�k�b�� �k�_�� �g�Z�� �g�b�\�h�� �k�l�_�i�_�g�Z�� �a�Z�^�h�\�h�‚�_�ƒ�Z�� �d�\�Z�e�b�l�_�l�Z�� �`�b�\�h�l�Z�� �k�\�b�o�� �k�l�Z�g�h�\�g�b�d�Z����

�m�d�‚�m�q�m�•�m�„�b�� �\�_�„�b�g�m�� �^�j�m�r�l�\�_�g�b�o�� �Z�d�l�b�\�g�h�k�l�b���� �Z�l�j�Z�d�l�b�\�g�Z�� �•�Z�\�g�Z�� �f�_�k�l�Z����

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

�I�j�_�f�Z�� �l�h�f�_���� �k�l�j�Z�l�_�]�b�•�_�� �h�^�j�`�b�\�h�]�� �j�Z�a�\�h�•�D�� �b�� �[�h�‚�_�]�� �d�\�Z�e�b�l�_�l�Z�� �`�b�\�h�l�Z�� �m�� �]�j�Z�^�h�\�b�f�Z��

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

�j�_�Z�e�b�a�Z�p�b�•�m�� �`�_�‚�_�g�_�� �f�h�[�b�e�g�h�k�l�b�� �k�\�b�o�� �]�j�Z�{�Z�g�Z�� �m�j�[�Z�g�h�]�� �i�h�^�j�m�q�•�Z�����H�\�h�� �k�_�� �f�h�`�_��

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

�h�]�j�Z�g�b�q�_�g�h���d�h�j�b�r�„�_�ƒ�_���i�j�b�\�Z�l�g�b�o���i�m�l�g�b�q�d�b�o���Z�m�l�h�f�h�[�b�e�Z���b���i�h�^�k�l�b�p�Z�ƒ�H���m�i�h�l�j�_�[�_��

�k�b�k�l�_�f�Z�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� �b�� �^�j�m�]�b�o�� �Ä�Z�e�l�_�j�g�Z�l�b�\�g�b�o�³��

�i�h�^�k�b�k�l�_�f�Z�� 

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

�d�\�Z�e�b�l�_�l�h�f���� �l�j�h�r�d�h�\�b�f�Z�� �b�� �m�l�b�p�Z�•�_�f�� �g�Z�� �`�b�\�h�l�g�m�� �k�j�_�^�b�g�m���� �i�j�_�^�k�l�Z�\�‚�Z�� �•�_�^�Z�g�� �h�^��

�[�b�l�g�b�o�� �n�Z�d�l�h�j�Z�� �h�^�� �m�l�b�p�Z�•�Z�� �g�Z�� �e�h�d�Z�p�b�•�m���� �\�_�e�b�q�b�g�m���� �k�l�j�m�d�l�m�j�m�� �b�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�_��

�k�Z�\�j�_�f�_�g�b�o�� �]�j�Z�^�h�\�Z���� �ƒ�b�o�h�\�m�� �_�d�h�g�h�f�b�•�m���� �k�h�p�b�•�Z�e�g�_�� �h�^�g�h�k�_���� �d�\�Z�e�b�l�_�l�� �`�b�\�h�l�Z�� �b�� �k�e����

�M���r�b�j�_�f���d�h�g�l�_�d�k�l�m���i�h�k�f�Z�l�j�Z�g�h�����]�j�Z�^�k�d�b���l�j�Z�g�k�i�h�j�l�g�b���k�b�k�l�_�f���i�j�_�^�k�l�Z�\�‚�Z���•�_�^�Z�g���h�^��

�d�‚�m�q�g�b�o�� �_�e�_�f�_�g�Z�l�Z�� �h�^�� �m�l�b�p�Z�•�Z�� �g�Z�� �i�h�]�h�^�g�h�k�l�� �a�Z�� �`�b�\�‚�_�ƒ�_�� �m�� �]�j�Z�^�h�\�b�f�Z���� �D�j�h�a��

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

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

�l�j�Z�g�k�i�h�j�l�Z���� �b�a�g�Z�e�Z�`�_�ƒ�_�� �h�i�l�b�f�Z�e�g�b�o�� �\�Z�j�b�•�Z�g�l�b�� �m�� �j�_�r�Z�\�Z�ƒ�m�� �l�j�Z�g�k�i�h�j�l�g�b�o��

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

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

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

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

�h�a�[�b�‚�g�Z�� �i�j�_�i�j�_�d�Z�� �i�j�h�g�Z�e�Z�`�_�ƒ�m�� �d�\�Z�e�b�l�_�l�g�b�o�� �j�_�r�_�ƒ�Z���h�^�� �h�i�r�l�_�]�� �b�g�l�_�j�_�k�Z�� �a�Z��

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

�•�_�^�Z�g���h�^���h�k�g�h�\�g�b�o���p�b�‚�_�\�Z���]�j�Z�^�k�d�b�o���l�j�Z�g�k�i�h�j�l�g�b�o���k�b�k�l�_�f�Z���l�j�_�[�Z���^�Z���[�m�^�_�� �m�k�f�_�j�_�g��

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

�@�b�\�h�l�� �‚�m�^�b�� �\�_�a�Z�g�� �•�_�� �a�Z�� �h�[�Z�\�‚�Z�ƒ�_�� �f�g�h�]�h�[�j�h�•�g�b�o�� �Z�d�l�b�\�g�h�k�l�b���� �q�b�•�b�� �•�_�� �p�b�‚��

�a�Z�^�h�\�h�‚�_�ƒ�_�� �j�Z�a�e�b�q�b�l�b�o�� �`�b�\�h�l�g�b�o�� �i�h�l�j�_�[�Z�� �d�Z�h�� �r�l�h�� �k�m�� �j�Z�^���� �h�[�j�Z�a�h�\�Z�ƒ�_���� �d�m�e�l�m�j�Z����

�k�g�Z�[�^�_�\�Z�ƒ�_���� �j�_�d�j�_�Z�p�b�•�Z�� �b�� �k�e�����F�_�{�m�l�b�f���� �f�_�k�l�h�� �k�l�Z�g�h�\�Z�ƒ�Z�� �b�� �f�_�k�l�Z�� �]�^�_�� �‚�m�^�b��

�j�_�Z�e�b�a�m�•�m�� �h�k�l�Z�e�_�� �k�\�h�•�_�� �i�h�l�j�_�[�_�� �h�[�b�q�g�h�� �k�m�� �i�j�h�k�l�h�j�g�h�� �j�Z�a�^�\�h�•�_�g�Z�����M�k�e�h�\�� �a�Z��

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

���‚�m�^�b���b���b�e�b���k�l�\�Z�j�b���� �m���i�j�h�k�l�h�j�m���b���\�j�_�f�_�g�m�����h�^�g�h�k�g�h���h�[�_�a�[�_�{�_�ƒ�_�� �m�k�e�h�\�Z���^�Z���k�_���h�g�b��

„ �g�Z�{�m�� �g�Z�� �i�j�Z�\�h�f�� �f�_�k�l�m�� �m�� �i�j�Z�\�h�f�� �l�j�_�g�m�l�d�m�� �\�j�_�f�_�g�Z�´���� �>�Z�� �[�b�� �k�_�� �h�\�b�� �m�k�e�h�\�b��

�h�k�l�\�Z�j�b�e�b, �•�Z�\�‚�Z�•�m�� �k�_�� �i�h�l�j�_�[�_�� �a�Z�� �^�b�k�e�h�d�Z�p�b�•�h�f�� �‚�m�^�b�� �b�� �i�j�_�^�f�_�l�Z�����H�\�Z�� �i�h�•�Z�\�Z��

�g�Z�a�b�\�Z���k�_���l�j�Z�g�k�i�h�j�l�g�Z���i�h�l�j�_�[�Z. 

�<�_�e�b�q�b�g�Z�� �d�h�•�h�f�� �k�_���h�i�b�k�m�•�_�� �l�j�Z�g�k�i�h�j�l�g�Z���i�h�l�j�_�[�Z�� �g�Z�a�b�\�Z�� �k�_���i�m�l�h�\�Z�ƒ�_���� �l�•���� �d�j�_�l�Z�ƒ�_��

�Ä�h�^�� �\�j�Z�l�Z�� �^�h�� �\�j�Z�l�Z�³�� �h�^�� �b�a�\�h�j�g�_�� �^�h�� �p�b�‚�g�_�� �l�Z�q�d�_�� �k�Z�� �h�^�j�_�{�_�g�h�f�� �k�\�j�o�h�f�����H�\�Z��

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

�a�Z�\�j�r�g�h�f���l�Z�q�d�h�f�����p�b�‚�_�f�����i�m�l�h�\�Z�ƒ�Z�����Z���m���\�j�_�f�_�g�m���l�j�_�g�m�l�d�h�f���g�Z�k�l�Z�g�d�Z���b���a�Z�\�j�r�_�l�d�Z��

�i�m�l�h�\�Z�ƒ�Z. �I�m�l�h�\�Z�ƒ�Z�� �f�h�]�m�� �[�b�l�b�� �i�j�h�k�l�Z�� �b�� �k�e�h�`�_�g�Z���� �I�j�h�k�l�h�� �i�m�l�h�\�Z�ƒ�_�� �i�h�^�j�Z�a�m�f�_�\�Z��

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

�\�b�r�_���g�Z�q�b�g�Z�����\�b�^�h�\�Z�����l�j�Z�g�k�i�h�j�l�Z�� 

�F�h�[�b�e�g�h�k�l ���_�g�]�e����mobility) �M�H�� �R�k�g�h�\�g�b�� �d�\�Z�g�l�b�l�Z�l�b�\�g�b�� �i�h�d�Z�a�Z�l�_�‚�� �i�h�d�j�_�l�‚�b�\�h�k�l�b��

�k�l�Z�g�h�\�g�b�d�Z�� �g�Z�� �h�^�j�_�{�_�g�h�f�� �m�j�[�Z�g�h�f�� �i�h�^�j�m�q�•�m �b�� �i�j�_�^�k�l�Z�\�‚�Z�� �•�_�^�Z�g�� �h�^�� �d�‚�m�q�g�b�o��

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

�d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �]�j�Z�^�k�d�b�o�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �k�b�k�l�_�f�Z�� �L�b�p�Z (2016) �^�_�n�b�g�b�r�_��

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

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

�G�Z�•�h�i�r�l�b�•�_�� �i�h�k�f�Z�l�j�Z�g�h���� �i�h�^�� �i�h�•�f�h�f�� �f�h�[�b�e�g�h�k�l �i�h�^�j�Z�a�m�f�_�\�Z�� �k�_�� �[�j�h�•�� �i�m�l�h�\�Z�ƒ�Z 

�k�l�Z�g�h�\�g�b�d�Z���g�Z���h�^�j�_�{�_�g�h�•���l�_�j�b�l�h�j�b�•�b�� �m�� �•�_�^�b�g�b�p�b���\�j�_�f�_�g�Z�� �F�h�[�b�e�g�h�k�l���k�_���b�a�j�Z�`�Z�\�Z��

�h�^�g�h�k�h�f�� �b�a�f�_�{�m���[�j�h�•�Z�� �h�k�l�\�Z�j�_�g�b�o�� �d�j�_�l�Z�ƒ�Z�� ���i�m�l�h�\�Z�ƒ�Z) �h�^�j�_�{�_�g�_�� �d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�_��

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

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

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

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

�g�Z�q�b�g���j�_�Z�e�b�a�Z�p�b�•�_���f�h�[�b�e�g�h�k�l�b���b�f�Z���m�l�b�p�Z�• �g�Z���ƒ�b�o�h�\���d�\�Z�e�b�l�_�l���`�b�\�h�l�Z�� 

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

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

�l�j�Z�g�k�i�h�j�l�Z���� �l�j�Z�g�k�i�h�j�l�g�Z�� �i�h�l�j�_�[�Z�� �i�h�k�l�Z�•�_���l�j�Z�g�k�i�h�j�l�g�b�� �a�Z�o�l�_�\��(�N�b�e�b�i�h�\�b�„����

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

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

�h�]�e�_�^�Z���b���d�j�h�a���m�q�_�r�„�_���h�\�h�]���k�b�k�l�_�f�Z���m���\�b�^�h�\�g�h�•���j�Z�k�i�h�^�_�e�b���d�j�_�l�Z�ƒ�Z1. 

�K�b�k�l�_�f���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z�����_�g�]�e����urban public transport system) 

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

�h�d�j�m�`�_�ƒ�_���� �i�j�_�^�k�l�Z�\�‚�Z�� �•�_�^�Z�g�� �h�^�� �[�b�l�g�b�o�� �n�Z�d�l�h�j�Z�� �h�^�� �m�l�b�p�Z�•�Z�� �g�Z�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�_����

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

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

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

�`�b�\�h�l�� ���_�g�]�e���� �O�L�Y�D�E�O�H�� �F�L�W�\������ �H�\�Z�•�� �k�b�k�l�_�f�� �•�_�� �•�_�^�Z�g�� �h�^�� �g�Z�•�a�g�Z�q�Z�•�g�b�•�b�o�� �b�� �g�Z�•�k�e�h�`�_�g�b�•�b�o��

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

                                                

1 �M�q�_�r�„�_���k�b�k�l�_�f�Z���•�Z�\�g�h�] �]�j�Z�^�k�d�h�] �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z���m�� �\�b�^�h�\�g�h�•�� �j�Z�k�i�h�^�_�e�b�� �m���;�_�h�]�j�Z�^�m�� �b�a�g�h�k�b��

49,48%������ �r�l�h�� �•�_�� �a�g�Z�l�g�h�� �\�_�„�_�� �m�q�_�r�„�_�� �g�_�]�h�� �m �h�k�l�Z�e�b�f�� �]�j�Z�^�h�\�b�f�Z�� �?�\�j�h�i�_�� �b�� �k�\�_�l�Z���� �h�k�b�f�� �I�j�Z�]�Z�� �b��

�;�m�^�b�f�i�_�r�l�_���� �I�j�_�]�e�_�^�� �\�b�^�h�\�g�b�o�� �j�Z�k�i�h�^�_�e�Z�� �a�Z�� �������� �]�j�Z�^�h�\�Z�� �?�\�j�h�i�k�d�_�� �m�g�b�•�_�� �f�h�`�_�� �k�_�� �g�Z�„�b�� �g�Z��

�b�g�l�_�j�g�_�l�� �k�l�j�Z�g�b�p�b��TEMS - The EPOMM Modal Split Tool���� �^�h�k�l�m�i�g�h�•�� �g�Z��

http://www.epomm.eu/tems/index.phtml�����^�h�d���k�_���•�h�r�� �k�\�_�h�[�m�o�\�Z�l�g�b�•�b���i�j�_�]�e�_�^���a�Z���]�j�Z�^�h�\�_���r�b�j�h�f���k�\�_�l�Z��

�f�h�`�_�� �g�Z�„�b�� �m �g�Z�•�g�h�\�b�•�h�•��The Mobility in Cities Database 2016 (MCD 2016)���� �d�h�•�m�� �b�a�^�Z�•�_�� �8�,�7�3��

(http://www.uitp.org/MCD). 

http://www.epomm.eu/tems/index.phtml
http://www.uitp.org/MCD).
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�k�l�j�h�]�h�� �i�h�r�l�h�\�Z�ƒ�_�� �b�� �i�j�b�f�_�g�m�� �f�_�l�h�^�Z�� �b�� �i�j�h�p�_�^�m�j�Z�� �k�b�k�l�_�f�k�d�b�o�� �g�Z�m�d�Z�� �3�Z�\�g�b��

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

�p�b�‚�_�\�Z��– �h�^���h�[�_�a�[�_�{�b�\�Z�ƒ�Z���f�h�[�b�e�g�h�k�l�b���k�\�b�o���k�l�Z�g�h�\�g�b�d�Z �^�h���m�[�e�Z�`�Z�\�Z�ƒ�Z �i�h�k�e�_�^�b�p�Z��

�a�Z�]�m�r�_�ƒ�Z �m�� �k�Z�h�[�j�Z�„�Z�•�m – �m�a�� �b�k�l�h�\�j�_�f�_�g�h�� �h�f�h�]�m�„�Z�\�Z�ƒ�_�� �_�n�b�d�Z�k�g�h�]�� �d�h�j�b�r�„�_�ƒ�Z��

�n�b�g�Z�g�k�b�•�k�d�b�o�� �k�j�_�^�k�l�Z�\�Z��(Mees �b�� �^�j���� 2010). �H�\�b�� �j�Z�a�e�b�q�b�l�b�� �p�b�‚�_�\�b�� �q�_�k�l�h �k�m��

�d�h�g�n�e�b�d�l�g�b�� 

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

�p�b�‚�m�� �^�Z�� �k�_�� �d�j�h�a�� �i�h�^�b�a�Z�ƒ�_�� �d�\�Z�e�b�l�_�l�Z�� �m�k�e�m�]�_�� �b�� �R�i�l�b�f�b�a�Z�p�b�•�Z�� �l�j�h�r�d�h�\�Z���� �h�^�g�h�k�g�h��

�p�_�g�_�� �l�j�Z�g�k�i�h�j�l�g�_�� �m�k�e�m�]�_����„ �^�h�[�b�•�m“ �g�h�\�b�� �d�h�j�b�k�g�b�p�b���� �d�Z�h�� �m�k�e�h�\�� �a�Z�� �_�n�b�d�Z�k�g�b�•�_��

�n�m�g�d�p�b�h�g�b�k�Z�ƒ�_�� �m�d�m�i�g�h�]�� �l�j�Z�g�k�i�h�j�l�g�h�]�� �k�b�k�l�_�f�Z�� �b�� �h�q�m�\�Z�ƒ�_�� �d�\�Z�e�b�l�_�l�Z�� �`�b�\�h�l�Z�� �m��

�]�j�Z�^�h�\�b�f�Z�� ���N�b�e�b�i�h�\�b�„���� ��������). �H�\�Z�•�� �p�b�‚�� �k�_�� �g�Z�•�q�_�r�„�_�� �i�h�k�l�b�`�_�� �m�g�Z�i�j�_�{�_�ƒ�_�f��

�i�h�k�l�h�•�_�„�b�o�� �b�� �j�Z�a�\�h�•�_�f�� �g�h�\�b�o�� �i�h�^�k�b�k�l�_�f�Z�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� �k�Z�� �[�h�‚�b�f��

�i�_�j�n�h�j�f�Z�g�k�Z�f�Z�� �m�a�� �d�h�j�b�r�„�_�ƒ�_�� �k�Z�\�j�_�f�_�g�b�o�� �l�_�o�g�h�e�h�]�b�•�Z�� �M�g�Z�i�j�_�{�_�ƒ�Z�� �k�_�� �f�h�]�m��

�i�h�k�l�b�„�b�� �d�j�h�a�� �m�\�h�{�_�ƒ�_�� �\�h�a�b�e�Z�� �k�Z�� �_�d�h�e�h�r�d�b�� �i�j�b�o�\�Z�l�‚�b�\�b�f�� �i�h�]�h�g�h�f��(Tica �b�� �^�j���� 

�������������� �Z�e�b�� �b�� �d�j�h�a�� �i�j�b�f�_�g�m�� �h�i�l�b�f�D�e�g�b�o�� �f�_�l�h�^�Z�� �a�Z�� �i�e�Z�g�b�j�Z�ƒ�_�� �l�j�Z�g�k�i�h�j�l�g�_�� �f�j�_�`�_��

(�@�b�\�Z�g�h�\�b�„���b���^�j����������������  

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

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

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

�\�_�„�m���^�b�k�i�_�j�a�b�•�m���i�m�l�h�\�Z�ƒ�Z���m���i�j�h�k�l�h�j�m���b���\�j�_�f�_�g�m�� �m�a���b�k�l�h�\�j�_�f�_�g�h���f�Z�ƒ�b���b�g�l�_�g�a�b�l�_�l��

�l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z���� �r�b�j�_�ƒ�_�� �]�j�Z�^�h�\�Z�� �m�� �i�h�^�j�m�q�•�Z�� �k�Z�� �f�Z�ƒ�h�f�� �]�m�k�l�b�g�h�f��

�g�Z�k�_�‚�_�g�h�k�l�b�� �d�h�•�Z�� �g�_�� �h�[�_�a�[�_�{�m�•�m�� �f�b�g�b�f�Z�e�g�_�� �l�j�Z�g�k�i�h�j�l�g�_�� �a�Z�o�l�_�\�_�� �d�h�•�b�� �[�b��

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

(Office for Official Publications of the European Communities, 1996). �L�h�d�h�f��

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

�]�e�h�[�Z�e�g�h�� �m�� �i�h�j�Z�k�l�m�� ��Balcombe �b�� �^�j���� 2004), �D�� �i�h�j�_�^�� �l�h�]�Z�� �i�j�h�•�_�d�l�h�\�Z�g�� �•�_�� �b�� �ƒ�b�o�h�\��

�^�Z�‚�b���i�h�j�Z�k�l�����?�&������������). �K�\�_���h�\�_���i�j�h�f�_�g�_�����f�h�]�e�h���[�b���k�_���j�_�„�b�����b�f�Z�e�_���k�m���_�\�h�e�m�l�b�\�g�b��

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

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

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

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

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

�k�\�b�f�� �k�n�_�j�Z�f�Z�� �`�b�\�h�l�Z�� �ƒ�_�]�h�\�b�o�� �k�l�Z�g�h�\�g�b�d�Z�����K�l�j�m�d�l�m�j�Z�� �b �\�_�e�b�q�b�g�Z�� �k�b�k�l�_�f�Z�� �•�Z�\�g�h�]��

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

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

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

(�+�D�X�H�U�����������������N�b�e�b�i�h�\�b�„������������). �I�h�a�g�Z�\�Z�ƒ�_���d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���l�j�Z�g�k�i�h�j�l�g�b�o���i�h�l�j�_�[�Z��

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

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

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

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

�0�H�{�m�l�b�f���� �b�� �_�e�_�f�_�g�l�b�� �k�l�j�m�d�l�m�j�_�� �b�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �k�b�k�l�_�f�Z�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]��

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

�m�l�b�q�m�� �g�Z�� �\�_�e�b�q�b�g�m�� �b�� �i�j�h�f�_�g�_�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z��(Polat, 2012). �I�h�k�l�h�•�Z�ƒ�_��

�j�Z�a�e�b�q�b�l�b�o�� �Z�e�l�_�j�g�Z�l�b�\�Z�� �a�Z�� �j�_�Z�e�b�a�Z�p�b�•�m�� �i�m�l�h�\�Z�ƒ�Z���� �j�Z�a�g�h�\�j�k�g�b�o�� �l�b�i�h�\�Z�� �m�k�e�m�]�Z��

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

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

�l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���b�a�f�_�{�m���j�Z�a�e�b�q�b�l�b�o���i�h�^�k�b�k�l�_�f�Z���b���^�h�^�Z�l�g�h���i�h�\�_�„�Z�\�Z���ƒ�b�o�h�\�m��

�k�l�h�o�Z�k�l�b�q�g�h�k�l�����%�U�H�V�V�R�Q �b���^�j���� 2003; Bresson �b���^�j���� 2004; Matas, 2004). 

�A�Z�^�h�\�h�‚�_�ƒ�_�� �h�k�g�h�\�g�_�� �k�l�j�Z�l�_�]�b�•�_�� �j�Z�a�\�h�•�Z�� �]�j�Z�^�h�\�Z�� �f�h�]�m�„�_�� �•�_�� �h�k�l�\�Z�j�b�l�b�� �i�e�Z�g�b�j�Z�ƒ�_�f��

�b���i�j�h�•�_�d�l�h�\�Z�ƒ�_�f���b�a�[�Z�e�Z�g�k�b�j�Z�g�b�o���]�j�Z�^�k�d�b�o���l�j�Z�g�k�i�h�j�l�g�b�o���k�b�k�l�_�f�Z�����d�h�•�_���k�_���i�h�k�l�b�`�_��

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

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

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

�i�h�^�k�b�k�l�_�f�b�� �b�g�l�_�]�j�b�k�Z�g�b�� �l�Z�d�h�� �^�Z�� �d�h�j�b�k�g�b�p�b�� �e�Z�d�h�� �f�h�]�m�� �h�[�Z�\�‚�Z�l�b�� �i�m�l�h�\�Z�ƒ�Z��

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

�h�i�_�j�Z�l�b�\�g�h�� �g�Z�•�\�b�r�_�� �h�^�]�h�\�Z�j�Z���� �K�\�_�m�d�m�i�g�Z�� �i�h�]�h�^�g�h�k�l�� �a�Z�� �d�h�j�b�k�g�b�d�_���� �d�Z�h�� �b��

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

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

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

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

�d�h�f�[�b�g�h�\�Z�g�b�� �f�h�^�_�e�b���� �G�_�d�b�� �Z�m�l�h�j�b�� �l�\�j�^�_�� �^�Z�� �k�_�� �d�h�f�[�b�g�h�\�Z�ƒ�_�f�� �Z�]�j�_�]�Z�l�g�h�]�� �b��
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�^�b�k�Z�]�j�_�]�Z�l�g�h�]�� �i�j�b�k�l�m�i�Z�� �f�h�]�m�� �^�h�[�b�l�b�� �[�h�‚�_�� �i�j�_�^�b�d�p�b�•�_�� �r�_�f�Z�� �d�j�_�l�Z�ƒ�Z�� �k�l�Z�g�h�\�g�b�d�Z��

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

�g�Z�\�b�d�Z�f�Z���d�h�j�b�k�g�b�d�Z�� �m���i�h�]�e�_�^�m���ƒ�b�o�h�\�_���f�h�[�b�e�g�h�k�l�b��(Foell �b�� �^�j���� 2014). �;�_�a���h�[�a�b�j�Z��

�g�Z�� �g�Z�q�b�g�� �ƒ�b�o�h�\�h�]�� �m�l�\�j�{�b�\�Z�ƒ�Z���� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�_�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z��

�i�j�_�^�k�l�Z�\�‚�Z�•�m�� �i�h�m�a�^�Z�g�m�� �b�g�n�h�j�f�Z�p�b�h�g�m�� �h�k�g�h�\�m�� �a�Z�� �[�m�^�m�„�Z�� �m�g�Z�i�j�_�{�_�ƒ�Z�� �b�� �j�Z�a�\�h�•��

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

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

�i�h�^�b�]�g�m�l�Z�� �g�Z�� �h�i�l�b�f�m�f�� �b�� �l�b�f�_�� �i�h�k�l�b�]�g�m�l�Z�� �k�\�_�m�d�m�i�g�Z�� �i�h�]�h�^�g�h�k�l�� �a�Z�� �ƒ�_�]�h�\�_��

�d�h�j�b�k�g�b�d�_��(�L�b�p�Z������������).  

1.1. �I�j�_�^�f�_�l���b���p�b�‚���b�k�l�j�Z�`�b�\�Z�ƒ�Z�����I�h�e�Z�a�g�_���o�b�i�h�l�_�a�_ 

�>�\�_�� �k�m�� �d�‚�m�q�g�_�� �h�^�j�_�^�g�b�p�_�� �d�h�•�_�� �m�d�Z�a�m�•�m�� �g�Z�� �i�j�_�^�f�_�l���� �h�k�g�h�\�g�_�� �p�b�‚�_�\�_�� �b�� �i�j�Z�\�p�_��

�b�k�l�j�Z�`�b�\�Z�ƒ�Z���d�h�•�_���•�_���g�_�h�i�o�h�^�g�h���k�i�j�h�\�_�k�l�b���m���h�d�\�b�j�m���h�\�_���^�h�d�l�h�j�k�d�_���^�b�k�_�j�l�Z�p�b�•�_�� 

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

�b�k�l�j�Z�`�b�\�Z�ƒ�Z. �K�b�k�l�_�f�� �•�Z�\�g�h�] �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z���� �i�j�_�^�k�l�Z�\�‚�Z�� �h�l�\�h�j�_�g����

�k�e�h�`�_�g���h�j�]�Z�g�b�a�Z�p�b�h�g�h-�l�_�o�g�h�e�h�r�d�b�� �l�j�Z�g�k�i�h�j�l�g�b�� �k�b�k�l�_�f���� �k�Z�� �k�l�h�o�Z�k�l�b�q�d�h�f��

�i�j�h�f�_�g�h�f�� �k�l�Z�ƒ�Z�� �k�Z�� �p�b�‚�_�f�� �a�Z�^�h�\�h�‚�_�ƒ�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �i�h�l�j�_�[�Z�� �b�� �l�j�Z�g�k�i�h�j�l�g�b�o��

�a�Z�o�l�_�\�Z�� �ƒ�_�]�h�\�b�o�� �d�h�j�b�k�g�b�d�Z���� �d�h�•�b�� �d�Z�h�� �i�j�h�b�a�\�h�^�� �b�f�Z�� �l�j�Z�g�k�i�h�j�l�g�m�� �m�k�e�m�]�m (�L�b�p�Z����

2016)���� �H�k�g�h�\�g�Z�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �h�j�]�Z�g�b�a�Z�p�b�h�g�h-�l�_�o�g�h�e�h�r�d�b�o���� �Z�� �k�Z�f�b�f�� �l�b�f�� �b��

�k�b�k�l�_�f�Z���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z���•�_���i�h�k�l�h�•�Z�ƒ�_���p�b�‚�Z���b���p�b�‚�g�_���n�m�g�d�p�b�•�_. 

�L�b�p�Z�� ���������������� �k�l�j���� ���������^�_�n�b�g�b�r�_�� �p�b�‚�_�\�H�� �k�b�k�l�_�f�Z�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z��

�i�m�l�g�b�d�Z���d�Z�h���k�i�h�k�h�[�g�h�k�l���Ä�^�Z���k�_���m���m�k�e�h�\�b�f�Z���j�_�Z�e�g�h�]���h�d�j�m�`�_�ƒ�Z�����h�^�g�h�k�g�h���d�h�g�d�j�_�l�g�h�]��

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

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

�l�j�h�r�d�h�\�g�m�� �b�� �_�d�h�g�h�f�k�d�m�� �_�n�b�d�Z�k�g�h�k�l�� �b�� �_�n�_�d�l�b�\�g�h�k�l�� �b�� �f�b�g�b�f�Z�e�g�_�� �g�_�]�Z�l�b�\�g�_��

�m�l�b�p�Z�•�_���g�Z���h�d�h�e�b�g�m���b���f�Z�d�k�b�f�Z�e�g�m���k�h�p�b�•�Z�e�g�m���h�^�j�`�b�\�h�k�l�³�� 

�B�a�� �g�Z�i�j�_�^�� �g�Z�\�_�^�_�g�_�� �^�_�n�b�g�b�p�b�•�_�� �i�j�h�b�a�b�e�Z�a�b���^�j�m�]�Z�� �h�^�j�_�^�g�b�p�Z �[�b�l�g�Z�� �a�Z�� �h�\�m��

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

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

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

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

�d�Z�i�Z�p�b�l�_�l�Z���b�l�^ .). 

�I�h�•�_�^�b�g�Z�q�g�b�� �l�j�Z�g�k�i�h�j�l�g�b�� �a�Z�o�l�_�\�� �•�_�� �m�� �i�j�h�k�l�h�j�m�� �b�� �\�j�_�f�_�g�m�� �^�_�n�b�g�b�k�Z�g�� �k�Z�� �q�_�l�b�j�b��

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

�b�a�� �k�b�k�l�_�f�Z�����>�_�n�b�g�b�k�Z�ƒ�_�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �i�j�_�f�Z�� �k�b�k�l�_�f�m�� �•�Z�\�g�h�]���]�j�Z�^�k�d�h�] 

�l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� �i�j�_�l�i�h�k�l�Z�\�‚�Z�� �^�_�n�b�g�b�k�Z�ƒ�_�� �d�\�Z�g�l�b�l�Z�l�b�\�g�b�o�� ���i�j�_�f�Z�� �h�[�b�f�m���� �b��

�d�\�Z�e�b�l�Z�l�b�\�g�b�o�� ���g�Z�q�b�g�� �j�_�Z�e�b�a�Z�p�b�•�_���� �i�Z�j�Z�f�_�l�Z�j�Z�� �a�Z�o�l�_�\�Z�����N�b�e�b�i�h�\�b�„���� ��������������

�I�h�•�_�^�b�g�Z�q�g�b�� �a�Z�o�l�_�\�b�� �a�Z�� �l�j�Z�g�k�i�h�j�l�h�f�� �k�Z�� �b�k�l�b�f�� �i�j�h�k�l�h�j�g�b�f�� �b�� �\�j�_�f�_�g�k�d�b�f��

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

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

�b�g�l�_�g�a�b�l�_�l�� �i�h�l�h�d�Z���a�Z�o�l�_�\�Z�� �b�e�b���i�j�h�l�h�d�� �i�m�l�g�b�d�Z���� �d�h�•�b�� �i�j�_�^�k�l�Z�\�‚�Z���[�j�h�•�� �i�m�l�g�b�d�Z��

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

�\�j�_�f�_�g�Z�� 

�G�Z���i�j�h�p�_�k���g�Z�k�l�Z�g�d�Z���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���b���ƒ�b�o�h�\�b�o�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �m���l�h�d�m���^�Z�g�Z��

�m�l�b�q�_�� �\�_�e�b�d�b�� �[�j�h�•�� �n�Z�d�l�h�j�Z�� �b�a�f�_�{�m�� �d�h�•�b�o�� �g�Z�•�\�_�„�b�� �m�l�b�p�Z�•�� �b�f�Z�•�m�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�_��

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

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

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

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

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

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

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

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

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

�^�_�l�Z�‚�g�h���i�h�a�g�Z�\�Z�l�b���h�\�_���d�Z�j�Z�d�l�_�j�b�k�l�b�d�_���b���b�a�\�j�r�b�l�b���ƒ�b�o�h�\�h���^�_�n�b�g�b�k�Z�ƒ�_���m���i�h�]�e�_�^�m��

�d�\�Z�g�l�b�l�_�l�Z�� �b�� �d�\�Z�e�b�l�_�l�Z���� �F�_�{�m�l�b�f���� �m�� �g�Z�m�q�g�h�f�� �k�f�b�k�e�m���� �k�e�h�`�_�g�h�k�l�� �g�Z�k�l�Z�g�d�Z����

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

�m�l�b�p�Z�•�g�b�o�� �n�Z�d�l�h�j�Z�� ���3�D�X�O�O�_�\ �b�� �^�j���� 2006; Bresson �b�� �^�j���� 2003)���� �m�a�j�h�d�m�•�m�� �k�e�h�`�_�g�h�k�l��

�i�j�h�p�_�k�Z���ƒ�b�o�h�\�h�]���h�i�b�k�b�\�Z�ƒ�Z���b���h�^�j�_�{�b�\�Z�ƒ�Z���ƒ�b�o�h�\�b�o���h�k�g�h�\�g�b�o���d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� 
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�F�_�l�h�^�h�e�h�]�b�•�Z�� �i�j�b�d�m�i�‚�Z�ƒ�Z�� �i�h�^�Z�l�Z�d�Z �h�� �l�j�Z�g�k�i�h�j�l�g�b�f�� �a�Z�o�l�_�\�b�f�Z �i�j�_�^�k�l�Z�\�‚�Z��

�k�i�_�p�b�n�b�q�Z�g�� �i�j�h�p�_�k�� �h�[�_�a�[�_�{�b�\�Z�ƒ�Z�� �g�_�h�i�o�h�^�g�b�o�� �m�e�Z�a�g�b�o�� �b�g�n�h�j�f�Z�p�b�•�Z���� �:�g�Z�e�b�a�_�� �m��

�k�_�d�l�h�j�m���l�j�Z�g�k�i�h�j�l�Z���m���\�_�„�b�g�b���k�e�m�q�Z�•�_�\�Z���k�_���h�k�e�Z�ƒ�Z�•�m���g�Z���\�_�„���i�h�k�l�h�•�_�„�_���[�Z�a�_���i�h�^�Z�l�Z�d�Z����

�3�_�^�Z�g�� �h�^�� �j�Z�a�e�h�]�Z�� �•�_�k�m�� �b�� �a�g�Z�q�Z�•�g�b�� �j�_�k�m�j�k�b�� ���n�b�g�Z�g�k�b�•�k�d�b���� �\�j�_�f�_�g�k�d�b �b �k�e������ �d�h�•�b��

�a�Z�o�l�_�\�Z�•�m�� �b�k�l�j�Z�`�b�\�Z�ƒ�Z���b�� �f�_�j�_�ƒ�Z�� �m�� �j�_�Z�e�g�h�f�� �k�b�k�l�_�f�m�����d�h�•�Z �k�_�� �a�Z�k�g�b�\�Z�•�m�� �g�Z��

�d�h�j�b�r�„�_�ƒ�m���l�_�o�g�b�d�Z���b���f�_�l�h�^�Z���l�j�Z�g�k�i�h�j�l�g�h�]���b�g�`�_�ƒ�_�j�b�g�]�Z. 

�3�_�^�Z�g���h�^���h�k�g�h�\�g�b�o���b�a�\�h�j�Z���i�h�^�Z�l�Z�d�Z���a�Z���Z�g�Z�e�b�a�m���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���i�j�_�^�k�l�Z�\�‚�Z�•�m��

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

�i�h�^�Z�p�b���h���i�j�h�^�Z�•�b���d�Z�j�Z�l�Z���i�h���k�\�b�f���k�l�j�m�d�l�m�j�Z�f�Z���d�Z�j�Z�l�Z���b���d�h�j�b�k�g�b�d�Z�����M�i�h�l�j�_�[�Z���k�f�Z�j�l��

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

�i�h�m�a�^�Z�g�h�k�l�� �i�h�^�Z�l�Z�d�Z�� �h�� �d�j�_�l�Z�ƒ�b�f�Z�� �d�h�j�b�k�g�b�d�Z�� �F�_�{�m�l�b�f���� �m�� �\�_�„�b�g�b�� �]�j�Z�^�h�\�Z��

�i�j�b�f�_�ƒ�_�g�� �•�_�� �k�b�k�l�_�f�� �\�Z�e�b�^�Z�p�b�•�_�� �k�Z�f�h�� �i�j�b�� �m�e�Z�k�d�m�� �i�m�l�g�b�d�Z�� ���&�K�H�F�N�� �,�Q������ �l�Z�d�h�� �^�Z��

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

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

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

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

�f�_�l�h�^�_���b�k�l�j�Z�`�b�\�Z�ƒ�Z���b���b�e�b���f�h�^�_�e�b�j�Z�ƒ�Z �l�j�Z�g�k�i�h�j�l�g�b�o���k�b�k�l�_�f�Z.  

�M�� �i�h�k�e�_�^�ƒ�b�o�� �g�_�d�h�e�b�d�h�� �^�_�p�_�g�b�•�Z�� �j�Z�a�\�b�•�_�g�h�� �•�_�� �f�g�h�r�l�\�h�� �g�h�\�b�o�� �l�_�o�g�h�e�h�]�b�•�Z�� �a�Z��

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

�k�b�k�l�_�f���g�b�•�_���•�h�r���m�\�_�d���m���r�b�j�h�•���m�i�h�l�j�_�[�b�����A�[�h�]���l�h�]�Z���k�_���b���^�Z�‚�_���m���\�_�„�b�g�b���k�b�k�l�_�f�Z���d�Z�h��

�h�k�g�h�\�g�b�� �f�_�l�h�^�� �a�Z���m�l�\�j�{�b�\�Z�ƒ�_�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �i�j�b�f�_�ƒ�m�•�m��

�j�Z�a�e�b�q�b�l�_���l�_�o�g�h�e�h�]�b�•�_���[�j�h�•�Z�ƒ�Z���i�m�l�g�b�d�Z���g�Z���e�b�g�b�•�Z�f�Z�����H�\�Z���b�k�l�j�Z�`�b�\�Z�ƒ�Z���m���j�_�Z�e�g�h�f��

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

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

�Z�g�]�Z�`�m�•�_�� �a�g�Z�q�Z�•�g�_�� �‚�m�^�k�d�_�� �j�_�k�m�j�k�_�� �b�� �n�b�g�Z�g�k�b�•�k�d�Z�� �k�j�_�^�k�l�\�Z���� �D�Z�d�h�� �[�b�� �k�_�� �m�[�e�Z�`�b�e�_��

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

�\�h�a�b�e�Z���m���a�Z�\�b�k�g�h�k�l�b���h�^���i�e�Z�g�b�j�Z�g�h�]���b�g�l�_�j�\�Z�e�Z���g�Z���e�b�g�b�•�b�����L�b�p�Z�����@�b�\�Z�g�h�\�b�„, �b���^�j��, 

������������ �=�e�Z�^�h�\�b�„���� �������������� �d�Z�h�� �b�� �d�h�g�l�j�h�e�g�Z�� �[�j�h�•�Z�ƒ�Z�� �i�m�l�g�b�d�Z�� �g�Z�� �d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�b�f��

�k�l�Z�g�b�p�Z�f�Z��(�;�Z�g�d�h�\�b�„������������).  

�K�e�h�`�_�g�h�k�l�� �h�\�b�o���f�_�l�h�^�h�e�h�r�d�b�o�� �i�h�k�l�m�i�Z�d�Z�� �h�]�e�_�^�Z�� �k�_���� �b�a�f�_�{�m�� �h�k�l�Z�e�h�]���� �m 

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

�a�Z�o�l�_�\�Z�����H�l�_�`�Z�\�Z�•�m�„�Z�� �h�d�h�e�g�h�k�l�� �m�� �b�k�l�j�Z�`�b�\�Z�ƒ�m�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�_�\�Z�� �•�_�k�l�_���� �^�Z��

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

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

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

�e�b�g�b�•�_�����F�_�{�m�l�b�f�����R�^�k�l�m�i�Z�ƒ�Z���j�_�Z�e�b�a�h�\�Z�g�b�o���h�^���i�e�Z�g�b�j�Z�g�b�o���\�j�_�^�g�h�k�l�b���^�b�g�Z�f�b�q�d�b�o��

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

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

�g�Z�� �h�k�g�h�\�m �k�g�b�f�‚�_�g�h�]�� �m�a�h�j�d�Z�� �i�h�e�Z�a�Z�d�Z���� �M�� �e�b�l�_�j�Z�l�m�j�b�� �•�_�� �g�_�^�h�\�h�‚�g�Z�� �i�Z�`�ƒ�Z��

�i�h�k�\�_�„�_�g�Z�� �m�l�\�j�{�b�\�Z�ƒ�m�� �h�\�b�o�� �n�Z�d�l�h�j�Z�� �b�� �k�l�_�i�_�g�Z�� �b�� �g�Z�q�b�g�Z�� �ƒ�b�o�h�\�h�]�� �m�l�b�p�Z�•�Z�� �g�Z��

�h�k�g�h�\�g�_���\�_�e�b�q�b�g�_���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z�� 

�B�f�Z�•�m�„�b�� �m�� �\�b�^�m���a�g�Z�q�Z�• �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �b�� �ƒ�b�o�h�\�b�o�� �\�Z�j�b�•�Z�p�b�•�_�� �g�Z��

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

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

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

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

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

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

�f�h�]�m�„�_�� �d�\�Z�g�l�b�n�b�d�h�\�Z�l�b�� �m�l�b�p�Z�•�� �h�k�g�h�\�g�b�o�� �_�e�_�f�_�g�Z�l�Z�� �k�l�j�m�d�l�m�j�_�� �b�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z��

�e�b�g�b�•�_�� �g�Z�� �g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z���� �l�_�� �^�Z�� �•�_�� �f�h�]�m�„�_�� �j�Z�a�\�b�l�b�� �f�h�^�_�e��

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

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

�I �h�a�g�Z�•�m�„�b�� �i�j�b�j�h�^�m�� �i�h�g�Z�r�Z�ƒ�Z�� �l�j�Z�g�k�i�h�j�l�g�h�]�� �k�b�k�l�_�f�Z�� �m�� �m�k�e�h�\�b�f�Z�� �j�_�Z�e�g�h�]��

�n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�����\�_�e�b�d�b�� �[�j�h�•�� �m�g�m�l�j�Z�r�ƒ�b�o�� �b�� �k�i�h�‚�g�b�o�� �n�Z�d�l�h�j�Z�� �b�a�Z�a�b�\�Z�� �j�Z�a�e�b�q�b�l�_��

�i�h�j�_�f�_�„�Z�•�_�� �d�h�•�b�� �k�_�� �i�j�h�•�_�d�l�m�•�m�� �g�Z�� �i�h�m�a�^�Z�g�h�k�l�� �b�� �k�l�Z�[�b�e�g�h�k�l�� �i�j�m�`�Z�ƒ�Z�� �l�j�Z�g�k�i�h�j�l�g�_��

�m�k�e�m�]�_�����F�_�{�m�k�h�[�g�Z���a�Z�\�b�k�g�h�k�l���l�j�Z�g�k�i�h�j�l�g�_���i�h�g�m�^�_���b���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z�����d�h�e�b�d�h��

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

�i�j�b�j�h�^�_���� �L�Z�d�h�{�_���� �b�k�l�j�Z�`�b�\�Z�ƒ�Z�� �d�h�•�_�� �•�_�� �g�_�h�i�o�h�^�g�h�� �k�i�j�h�\�_�k�l�b�� �d�Z�d�h�� �[�b�� �k�_�� �^�h�[�b�e�b��

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

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

�h�^�j�`�b�\�h�k�l���k�b�k�l�_�f�Z�� 
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�I�j�\�b���p�b�‚���^�b�k�_�j�l�Z�p�b�•�_ �•�_ �^�_�n�b�g�b�k�Z�ƒ�_�� �f�_�l�h�^�h�e�h�]�b�•�_�� �a�Z�� �m�l�\�j�{�b�\�Z�ƒ�_ �g�Z�•�a�g�Z�q�Z�•�g�b�o��

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

�_�d�k�i�e�b�p�b�l�g�h���m�l�\�j�{�b�\�Z�ƒ�_ �g�b�\�h�Z �b�^�_�g�l�b�n�b�d�h�\�Z�g�h�]���m�l�b�p�Z�•�Z�����>�j�m�]�b���p�b�‚���^�b�k�_�j�l�Z�p�b�•�_��

�•�_���^�Z���k�_���g�Z���h�k�g�h�\�m���i�j�_�l�o�h�^�g�h���m�l�\�j�{�_�g�_���a�Z�\�b�k�g�h�k�l�b���^�_�n�b�g�b�r�_���f�h�^�_�e���a�Z���h�^�j�_�{�b�\�Z�ƒ�_��

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

�h�k�g�h�\�m���b�k�l�j�Z�`�b�\�Z�ƒ�Z���g�Z���m�a�h�j�d�m.  

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

�p�_�e�b�g�_���� �M�� �i�j�\�h�f�� �^�_�e�m�� ���i�h�]�e�Z�\�‚�_��2)���� �d�h�j�b�r�„�_�ƒ�_�f�� �f�_�l�h�^�Z�� �k�b�k�l�_�f�k�d�b�o�� �g�Z�m�d�Z�� 

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

�•�_�^�g�h�]�� �h�^�� �g�Z�•�a�g�Z�q�Z�•�g�b�•�b�o�� �i�h�^�k�b�k�l�_�f�Z�� �]�j�Z�^�Z�����M�� �b�k�l�h�f�� �i�h�]�e�Z�\�‚�m�� �Z�g�Z�e�b�a�b�j�Z�g�Z�� �•�_��

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

�Z�d�p�_�g�Z�l���k�l�Z�\�‚�_�g���•�_���g�Z���^�_�n�b�g�b�k�Z�ƒ�_���_�e�_�f�_�g�Z�l�Z���k�l�j�m�d�l�m�j�_���b���n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z���e�b�g�b�•�_���� 

�>�j�m�]�Z�� �p�_�e�b�g�Z�� �i�h�k�\�_�„�_�g�Z���•�_�� �^�_�n�b�g�b�k�Z�ƒ�m �b�� �Z�g�Z�e�b�a�b �l�j�Z�g�k�i�h�j�l�g�b�o���i�h�l�j�_�[�Z�� �b��

�l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���� �M�� �i�h�]�e�Z�\�‚�m��3 �h�[�•�Z�r�ƒ�_�g�� �•�_�� �i�j�h�p�_�k�� �g�Z�k�l�Z�g�d�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o��

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

�h�k�g�h�\�g�b�o�� �b�� �b�a�\�_�^�_�g�b�o�� �i�Z�j�Z�f�_�l�Z�j�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z���� �A�g�Z�q�Z�•�� �b�k�l�j�Z�`�b�\�Z�ƒ�Z���b��

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

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

�]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z ���h�j�]�Z�g�Z�� �e�h�d�Z�e�g�_�� �m�i�j�Z�\�_�� �b�� �h�i�_�j�Z�l�h�j�Z��. �J�Z�k�i�h�^�_�e�Z��

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

�i�j�b�d�Z�a�Z�g���m���i�h�]�e�Z�\�‚�m��3.8. 

�I�h�k�l�Z�\�‚�_�g�b�� �p�b�‚�_�\�b�� �^�b�k�_�j�l�Z�p�b�•�_�� �a�Z�o�l�_�\�Z�e�b�� �k�m�� �^�_�l�Z�‚�g�m���Z�g�Z�e�b�a�m�� �i�h�k�l�h�•�_�„�b�o��

�i�j�b�k�l�m�i�Z�� �m�� �^�_�n�b�g�b�k�Z�ƒ�m �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �b���l�h�d�h�\�Z�� �i�m�l�g�b�d�Z��

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

�i�j�_�^�f�_�l �•�_���i�h�]�e�Z�\�‚�Z 4. 

�B�f�Z�•�m�„�b���m���\�b�^�m���q�b�ƒ�_�g�b�p�m���^�Z���g�Z���i�j�h�p�_�k���g�Z�k�l�Z�g�d�Z���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���b���ƒ�b�o�h�\�b�o��

�d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �m���\�j�_�f�_�g�m �m�l�b�q�_�� �\�_�e�b�d�b�� �[�j�h�•�� �n�Z�d�l�h�j�Z���� �m���i�h�]�e�Z�\�‚�m��5 �•�_�� �b�a�\�j�r�_�g�Z��

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

�i�h�e�Z�k�p�b�f�Z�� �g�Z�� �e�b�g�b�•�b�� �•�Z�\�g�h�]���]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z. �H�\�h�� �i�h�]�e�Z�\�‚�_��

�i�j�_�^�k�l�Z�\�‚ �Z�� �l�j�_�„�m�� �p�_�e�b�g�m�� �j�Z�^�Z�����>�_�n�b�g�b�k�Z�g�Z�� �•�_�� �h�j�b�]�b�g�Z�e�g�Z�� �f�_�l�h�^�h�e�h�]�b�•�Z�� �a�Z��
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�m�l�\�j�{�b�\�Z�ƒ�_�� �b�� �d�\�Z�g�l�b�n�b�d�Z�p�b�•�m�� �m�l�b�p�Z�•�Z�� �g�Z�•�a�g�Z�q�Z�•�g�b�•�_�]�� �^�b�g�Z�f�b�q�d�h�]�� �_�e�_�f�_�g�l�Z��

���j�_�Z�e�b�a�h�\�Z�g�h�]���b�g�l�_�j�\�Z�e�Z�����g�Z���l�j�Z�g�k�i�h�j�l�g�_���a�Z�o�l�_�\�_�����i�j�h�l�h�d���i�m�l�g�b�d�Z�������F�_�l�h�^�h�e�h�]�b�•�Z��

�^�_�n�b�g�b�r�_���b���g�Z�q�b�g���i�j�b�d�m�i�‚�Z�ƒ�Z���b���Z�g�Z�e�b�a�_���g�_�h�i�o�h�^�g�b�o���m�e�Z�a�g�b�o���i�h�^�Z�l�Z�d�Z�����G�Z���d�j�Z�•�m��

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

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

�j�_�]�j�_�k�b�h�g�Z�� �f�h�^�_�e�Z�� �b�� �^�_�n�b�g�b�k�Z�g�b�� �k�m�� �h�[�e�b�p�b �b�� �•�Z�q�b�g�Z���a�Z�\�b�k�g�h�k�l�b�� �b�a�f�_�{�m 

�i�j�h�f�_�g�‚�b�\�b�o�� 

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

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

�j�_�i�j�_�a�_�g�l�Z�l�b�\�g�h�k�l�b�� �m�a�h�j�Z�d�Z�� �m�� �j�_�Z�e�g�b�f�� �k�b�k�l�_�f�b�f�Z ���i�h�]�e�Z�\�‚�_��6)���� �A�Z�l�b�f�� �•�_��

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

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

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

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

�i�m�l�g�b�d�Z�� �g�Z�� �m�a�h�j�d�m�� �g�Z�� �p�_�e�m�� �e�b�g�b�•�m���� �h�^�g�h�k�g�h�� �g�Z���k�\�_�� �i�h�e�Z�k�d�_�� �\�h�a�b�e�Z�� �g�Z�� �e�b�g�b�•�b�� �G�Z��

�d�j�Z�•�m�� �i�h�]�e�Z�\�‚�Z��7 �i�j�b�d�Z�a�Z�g�b�� �k�m�� �j�_�a�m�e�l�Z�l�b�� �i�j�b�f�_�g�_�� �i�j�_�^�e�h�`�_�g�b�o�� �f�h�^�_�e�Z�� �b��

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

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

�l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� �j�Z�a�\�b�•�_�g�Z�� �•�_�� �i�h�k�_�[�g�Z�� �k�h�n�l�\�_�j�k�d�Z�� �Z�i�e�b�d�Z�p�b�•�Z�� �3�X�E�O�L�F�� �W�U�D�Q�V�S�R�U�W��

demand analysis tool – PTD.  

�A�Z�d�‚�m�q�g�Z�� �j�Z�a�f�Z�l�j�Z�ƒ�Z�� �b�� �i�j�Z�\�p�b�� �^�Z�‚�b�o�� �b�k�l�j�Z�`�b�\�Z�ƒ�Z�� �i�j�_�^�f�_�l�� �k�m�� �i�h�]�e�Z�\�‚�Z��8. 

�A�Z�l�b�f, �^�Z�l je �b���k�i�b�k�Z�d���j�_�n�_�j�_�g�l�g�_���e�b�l�_�j�Z�l�m�j�_�����d�Z�h���b���i�j�b�e�h�a�b �k�Z���j�_�a�m�e�l�Z�l�b���i�j�b�f�_�g�_��

�f�h�^�_�e�Z���m���j�_�Z�e�g�h�f���k�b�k�l�_�f�m���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z. 
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2. �K�B�K�L�?�F �-�:�<�G�H�=���=�J�:�>�K�D�H�=���L�J�:�G�K�I�H�J�L�:���I�M�L�G�B�D�: 

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

�d�\�Z�e�b�l�_�l�h�f���� �l�j�h�r�d�h�\�b�f�Z�� �b�� �m�l�b�p�Z�•�_�f�� �g�Z�� �`�b�\�h�l�g�m�� �k�j�_�^�b�g�m���� �i�j�_�^�k�l�Z�\�‚�Z�� �•�_�^�Z�g�� �h�^��

�[�b�l�g�b�o�� �n�Z�d�l�h�j�Z�� �h�^�� �m�l�b�p�Z�•�Z���g�Z�� �e�h�d�Z�p�b�•�m���� �\�_�e�b�q�b�g�m���� �k�l�j�m�d�l�m�j�m�� �b�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�_��

�k�Z�\�j�_�f�_�g�b�o�� �]�j�Z�^�h�\�Z���� �ƒ�b�o�h�\�m�� �_�d�h�g�h�f�b�•�m���� �k�h�p�b�•�Z�e�g�_�� �h�^�g�h�k�_���� �d�\�Z�e�b�l�_�l�� �`�b�\�h�l�Z�� �b�� �k�e����

�M���r�b�j�_�f���d�h�g�l�_�d�k�l�m���i�h�k�f�Z�l�j�Z�g�h�����]�j�Z�^�k�d�b���l�j�Z�g�k�i�h�j�l�g�b���k�b�k�l�_�f���i�j�_�^�k�l�Z�\�‚�Z���•�_�^�Z�g���h�^��

�d�‚�m�q�g�b�o�� �_�e�_�f�_�g�Z�l�Z�� �h�^�� �m�l�b�p�Z�•�Z���g�Z�� �i�h�]�h�^�g�h�k�l�� �a�Z�� �`�b�\�‚�_�ƒ�_�� �m�� �]�j�Z�^�h�\�b�f�Z���� �D�j�h�a��

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

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

�l�j�Z�g�k�i�h�j�l�Z���� �b�a�g�Z�e�Z�`�_�ƒ�_�� �h�i�l�b�f�Z�e�g�b�o�� �\�Z�j�b�•�Z�g�l�b�� �m�� �j�_�r�Z�\�Z�ƒ�m�� �l�j�Z�g�k�i�h�j�l�g�b�o��

�i�j�h�[�e�_�f�Z���� �l�j�_�l�b�j�Z�ƒ�Z�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�g�h�]�� �k�b�k�l�_�f�Z�� �d�Z�h�� �k�e�h�[�h�^�g�h�]�� �l�j�`�b�r�l�Z����

�b�a�j�Z�`�_�g�b�f�� �m�l�b�p�Z�•�_�f�� �k�\�b�o�� �g�b�\�h�Z�� �\�e�Z�k�l�b���� �a�Z�o�l�_�\�Z�� �m�� �j�_�Z�e�b�a�Z�p�b�•�b�� �f�h�[�b�e�g�h�k�l�b��

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

�l�j�Z�g�k�i�h�j�l�g�b�o���l�j�h�r�d�h�\�Z���b���i�j�b�o�h�^�Z�����b�l�^�� 

�K�b�k�l�_�f�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�����_�g�]�e����urban public passenger 

�W�U�D�Q�V�S�R�U�W�� �V�\�V�W�H�P������ �i�j�_�^�k�l�Z�\�‚�Z�� �h�l�\�h�j�_�g���� �k�e�h�`�_�g�� �h�j�]�Z�g�b�a�Z�p�b�h�g�h-�l�_�o�g�h�e�h�r�d�b��

�l�j�Z�g�k�i�h�j�l�g�b�� �k�b�k�l�_�f���� �k�Z�� �k�l�h�o�Z�k�l�b�q�d�h�f�� �i�j�h�f�_�g�h�f�� �k�l�Z�ƒ�Z�� �k�Z�� �p�b�‚�_�f�� �a�Z�^�h�\�h�‚�_�ƒ�Z��

�l�j�Z�g�k�i�h�j�l�g�b�o�� �i�h�l�j�_�[�Z�� �b�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �ƒ�_�]�h�\�b�o�� �d�h�j�b�k�g�b�d�Z���� �d�h�•�b�� �d�Z�h��

�i�j�h�b�a�\�h�^�� �b�f�Z�� �l�j�Z�g�k�i�h�j�l�g�m�� �m�k�e�m�]�m ���L�b�p�Z���� ����������. �H�k�g�h�\�g�Z�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z��

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

�i�m�l�g�b�d�Z�� �•�_�� �i�h�k�l�h�•�Z�ƒ�_�� �p�b�‚�Z�� �b�� �p�b�‚�g�_�� �n�m�g�d�p�b�•�_�����L�b�p�Z�� ���������������� �k�l�j���� ���������^�_�n�b�g�b�r�_��

�p�b�‚�_�\�H�� �k�b�k�l�_�f�Z�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� �d�Z�h�� �k�i�h�k�h�[�g�h�k�l�� �Ä�^�Z�� �k�_�� �m��

�m�k�e�h�\�b�f�Z�� �j�_�Z�e�g�h�]�� �h�d�j�m�`�_�ƒ�Z���� �h�^�g�h�k�g�h�� �d�h�g�d�j�_�l�g�h�]�� �l�j�`�b�r�l�Z���� �a�Z�^�h�\�h�‚�_��

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

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

�_�d�h�g�h�f�k�d�m���_�n�b�d�Z�k�g�h�k�l���b���_�n�_�d�l�b�\�g�h�k�l���b���f�b�g�b�f�Z�e�g�_���g�_�]�Z�l�b�\�g�_�� �m�l�b�p�Z�•�_���g�Z���h�d�h�e�b�g�m��

�b���f�Z�d�k�b�f�Z�e�g�m�� �k�h�p�b�•�Z�e�g�m�� �h�^�j�`�b�\�h�k�l�³�� �K�Z�� �k�\�h�•�b�f�� �i�_�j�n�h�j�f�Z�g�k�Z�f�Z���� �l�_�o�g�h�e�h�]�b�•�h�f����

�d�\�Z�e�b�l�_�l�h�f���� �l�j�h�r�d�h�\�b�f�Z�� �b�� �m�l�b�p�Z�•�_�f�� �g�Z�� �h�d�j�m�`�_�ƒ�_���� �i�j�_�^�k�l�Z�\�‚�Z�� �•�_�^�Z�g�� �h�^���[�b�l�g�b�o��

�n�Z�d�l�h�j�Z�� �h�^�� �m�l�b�p�Z�•�Z�� �g�Z�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�_���� �e�h�d�Z�p�b�•�m���� �\�_�e�b�q�b�g�m�� �b�� �k�l�j�m�d�l�m�j�m��

�k�Z�\�j�_�f�_�g�b�o�� �]�j�Z�^�h�\�Z���� �ƒ�b�o�h�\�m�� �_�d�h�g�h�f�b�•�m�� �b���h�^�j�`�b�\�� �j�Z�a�\�h�• (Vuchic, 1999; Weisbrod, 

2008; Dmurger, 2001).  
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�M�� �r�b�j�_�f�� �d�h�g�l�_�d�k�l�m�� �i�h�k�f�Z�l�j�Z�g�h���� �k�b�k�l�_�f�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� �•�_��

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

�O�L�Y�D�E�O�H�� �F�L�W�\������ �H�\�Z�•�� �k�b�k�l�_�f�� �•�_�� �•�_�^�Z�g�� �h�^�� �g�Z�•�a�g�Z�q�Z�•�g�b�•�b�o�� �b�� �g�Z�•�k�e�h�`�_�g�b�•�b�o�� �i�h�^�k�b�k�l�_�f�Z��

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

�i�h�r�l�h�\�Z�ƒ�_�� �b�� �i�j�b�f�_�g�m�� �f�_�l�h�^�Z�� �b�� �i�j�h�p�_�^�m�j�Z�� �k�b�k�l�_�f�k�d�b�o�� �g�Z�m�d�Z�� �I�j �_�� �\�b�r�_�� �h�^�� �l�j�b��

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

�•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �f�h�j�Z�� �[�b�l�b�� �b�a�j�Z�`�_�g�Z�� �m�� �^�\�Z�� �i�j�Z�\�p�Z���� �I�h�j�_�^�� �i�b�l�Z�ƒ�Z��

�n�b�g�Z�g�k�b�j�Z�ƒ�Z�� �[�m�^�m�„�_�]�� �j�Z�a�\�h�•�Z���� �Z�m�l�h�j�� �•�_�� �b�k�l�Z�d�Z�h�� �^�Z�� �k�b�k�l�_�f�� �f�h�j�Z�� �^�Z�� �a�Z�m�a�f�_�� �^�Z�e�_�d�h��

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

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

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

�i�h�^�j�m�q�•�Z���� 

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

�i�h�^�j�m�q�•�b�f�Z���� �H�g�� �^�h�i�j�b�g�h�k�b�� �[�h�‚�_�f�� �`�b�\�h�l�g�h�f�� �k�l�Z�g�^�Z�j�^�m���m�j�[�Z�g�h�]�� �i�h�^�j�m�q�•�Z �b�� �l�h��

�i�j�m�`�Z�ƒ�_�f�� �e�b�q�g�_�� �f�h�[�b�e�g�h�k�l�b�� �i�h�•�_�^�b�g�p�b�f�Z�����3�Z�\�g�b�� �]�j�Z�^�k�d�b�� �l�j�Z�g�k�i�h�j�l�� �i�m�l�g�b�d�Z��

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

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

�f�h�]�m�„�g�h�k�l�b�� �g�Z�� �i�j�m�`�_��(Ferris, 2011). �G�Z�� �f�Z�d�j�h���g�b�\�h�m���� �•�Z�\�g�b�� �l�j�Z�g�k�i�h�j�l�� �k�l�b�f�m�e�b�r�_��

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

�k�l�\�Z�j�Z�� �o�m�f�Z�g�h-�h�j�b�•�_�g�l�b�k�Z�g�h�� �m�j�[�Z�g�h�� �h�d�j�m�`�_�ƒ�_�����L�j�_�[�Z�� �b�k�l�Z�„�b�� �^�Z�� �m�e�h�]�Z�� �k�b�k�l�_�f�Z��

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

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

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

�•�Z�\�g�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z�� 

�K�b�k�l�_�f�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� �g�b�•�_�� �p�b�‚�� �k�Z�f�� �a�Z�� �k�_�[�_���� �\�_�„�� �k�j�_�^�k�l�\�h��

�d�h�•�_ �k�e�m�`�b�� �h�k�l�\�Z�j�b�\�Z�ƒ�m�� �g�b�a�Z�� �p�b�‚�_�\�Z�� �\�b�r�b�o�� �k�b�k�l�_�f�Z��– �h�^�� �h�[�_�a�[�_�{�b�\�Z�ƒ�Z��

�f�h�[�b�e�g�h�k�l�b�� �h�k�h�[�Z�f�Z�� �k�f�Z�ƒ�_�g�_���i�h�d�j�_�l�‚�b�\�h�k�l�b�����^�h�� �m�[�e�Z�`�Z�\�Z�ƒ�Z�� �i�h�k�e�_�^�b�p�Z��

�a�Z�]�m�r�_�ƒ�Z�� �m�� �k�Z�h�[�j�Z�„�Z�•�m��– �m�a�� �b�k�l�h�\�j�_�f�_�g�h�� �h�f�h�]�m�„�Z�\�Z�ƒ�_�� �_�n�b�d�Z�k�g�h�]�� �d�h�j�b�r�„�_�ƒ�Z��

�n�b�g�Z�g�k�b�•�k�d�b�o���k�j�_�^�k�l�Z�\�Z�����0�H�H�V �b���^�j���� 2010). 
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�>�m�Z�e�g�Z�� �i�j�b�j�h�^�Z�� �k�b�k�l�_�f�Z�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� �h�]�e�_�^�Z�� �k�_�� �m��

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

�k�b�k�l�_�f�Z�����k�e�b�d�Z 2.1). 

 

�K�e�b�d�Z��2.1�����F�_�k�l�h���k�b�k�l�_�f�Z���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z���b���ƒ�_�]�h�\�b�o���i�h�^�k�b�k�l�_�f�Z 

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

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

�i�m�l�g�b�d�Z���a�Z���k�h�i�k�l�\�_�g�_���i�h�l�j�_�[�_. �Q�_�k�l�h���k�_ �g�Z�a�b�\�Z �b �i�j�b�\�Z�l�g�b �l�j�Z�g�k�i�h�j�l�����Z���q�b�g�_ �]�Z��

�b�g�^�b�\�b�^�m�Z�e�g�b �d�h�j�b�k�g�b�p�b �Z�m�l�h�f�h�[�b�e�Z���� �f�h�l�h�p�b�d�Z�e�Z���� �[�b�p�b�d�Z�e�Z, �b �d�Z�h �b �i�_�r�Z�p�b, 

�d�h�•�b �k�\�h�•�_ �i�h�l�j�_�[�_ �a�Z �d�j�_�l�Z�ƒ�_�f �j�_�Z�e�b�a�m�•�m �i�h�l�i�m�g�h �g�_�a�Z�\�b�k�g�h, �l�•. �k�Z�f�h�k�l�Z�e�g�h 

�i�e�Z�g�b�j�Z�•�m, �h�j�]�Z�g�b�a�m�•�m �b �j�_�Z�e�b�a�m�•�m �k�\�h�•�_ �i�m�l�h�\�Z�ƒ�_ (�i�h�e�Z�a�g�m �l�Z�q�d�m, �l�j�Z�k�m, �p�b�‚�g�m 

�l�Z�q�d�m, �\�j�_�f�_ �i�h�e�Z�k�d�Z���� �g�Z�q�b�g�� �d�j�_�l�Z�ƒ�Z���� �H�\�Z�•�� �i�h�^�k�b�k�l�_�f�� �l�j�Z�g�k�i�h�j�l�Z�� �f�h�`�_�� �[�b�l�b�� �b��

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

�d�Z�l�_�]�h�j�b�•�Z���� �\�j�r�b�� �l�j�Z�g�k�i�h�j�l�� �h�^�j�_�{�_�g�_�� �]�j�m�i�_�� �‚�m�^�b���� �I�j�b�f�_�j�� �•�_�� �l�j�Z�g�k�i�h�j�l��

�a�Z�i�h�k�e�_�g�b�o�����k�l�m�^�_�g�Z�l�Z �b �k�e���� 

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

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

�m�k�e�h�\�b�f�Z�����3�Z�\�g�Z�� �l�j�Z�g�k�i�h�j�l�g�Z�� �m�k�e�m�]�Z �•�_�� �m �f�g�h�]�h�f�_�� �k�i�_�p�b�n�b�q�g�Z�� �m�� �h�^�g�h�k�m�� �g�Z�� �^�j�m�]�_��
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�\�j�k�l�_�� �m�k�e�m�]�_���� �i�j�_�^�f�_�l�� �j�Z�^�Z��– �i�m�l�g�b�d�� �g�_�� �i�j�b�i�Z�^�Z�� �i�j�h�b�a�\�h�{�Z�q�m���� �b�k�l�h�\�j�_�f�_�g�h�k�l��

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

�m�� �i�h�]�e�_�^�m�� �h�[�b�f�Z�� �b�� �d�\�Z�e�b�l�_�l�Z�� �m�k�e�m�]�_�� �h�[�_�a�[�_�{�m�•�_�� �k�_�� �j�_�a�_�j�\�b�k�Z�ƒ�_�f�� �d�Z�i�Z�p�b�l�_�l�Z��–  

�\�h�a�b�e�Z���� �d�h�g�l�j�h�e�Z�� �d�\�Z�e�b�l�_�l�Z�� �m�k�e�m�]�_�� �k�_�� �h�[�Z�\�‚�Z�� �^�Z�d�e�_�� �•�_�^�g�h�\�j�_�f�_�g�h�� �k�Z��„ �l�j�h�r�_�ƒ�_�f“ 

�m�k�e�m�]�_�����b�l�^�����A�[�h�]���l�h�]�Z���k�m���b���l�j�`�b�r�l�Z���l�j�Z�g�k�i�h�j�l�g�b�o���m�k�e�m�]�Z���k�i�_�p�b�n�b�q�g�Z���b �a�Z�o�l�_�\�Z�•�m 

�Z�d�l�b�\�g�h�� �m�q�_�r�„�_�� �h�j�]�Z�g�Z�� �e�h�d�Z�e�g�_�� �m�i�j�Z�\�_ (�H�E�M) �]�j�Z�^�Z���h�i�r�l�b�g�_ �g�Z�� �k�l�j�Z�l�_�r�d�h�f �b��

�l�Z�d�l�b�q�d�h�f���g�b�\�h�m���i�e�Z�g�b�j�Z�ƒ�Z�����h�j�]�Z�g�b�a�Z�p�b�•�_���b���m�i�j�Z�\�‚�Z�ƒ�Z�� �H�\�h���m�q�_�r�„�_���i�h�^�j�Z�a�m�f�_�\�Z��

�d�Z�d�h���_�d�k�i�_�j�l�k�d�Z���l�_�e�Z �a�Z�^�m�`�_�g�Z �a�Z���l�j�Z�g�k�i�h�j�l �b���k�Z�h�[�j�Z�„�Z�•, �l�Z�d�h���b���i�h�e�b�l�b�q�d�Z���b���^�j�m�]�Z��

�m�i�j�Z�\�‚�Z�q�d�Z�� �l�_�e�Z ���H�E�M��. �M�k�e�m�]�m���•�Z�\�g�h�]�� �l�j�Z�g�k�i�h�j�l�Z���i�j�m�`�Z�� �•�_�^�Z�g�� �b�e�b�� �\�b�r�_��

�h�i�_�j�Z�l�h�j�Z���d�h�•�b�f�Z���k�_���i�h�\�_�j�Z�\�Z���j�Z�^���g�Z���l�j�`�b�r�l�m�� �G�Z�•�q�_�r�„�_���b�a�f�_�{�m���H�E�M���b���h�i�_�j�Z�l�h�j�Z��

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

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

�g�Z�a�b�\�Z�•�m���m�]�h�\�h�j�b���h���•�Z�\�g�b�f���m�k�e�m�]�Z�f�Z�����_�g�]�e�����3�X�E�O�L�F���6�H�U�Y�L�F�H���&�R�Q�W�U�D�F�W�V��- PSC). 

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

�\�b�r�_�� �h�k�g�h�\�Z����Zwaneveld �b�� �^�j����(1999) �i�j�_�^�e�Z�`�m�� �^�_�d�h�f�i�h�a�b�p�b�•�m�� �g�Z�� �\�b�^�h�\�_��

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

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

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

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

�d�h�g�p�_�i�l���m�d�‚�m�q�m�•�_���h�j�]�Z�g�b�a�Z�p�b�•�m���b���n�m�g�d�p�b�h�g�b�k�Z�ƒ�_���i�h�^�k�b�k�l�_�f�Z���� 

Vuchic (2005) �^�_�n�b�g�b�r�_�� �i�h�^�k�b�k�l�_�f�_�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� �i�j�_�f�Z�� �h�k�g�h�\�g�b�f��

�l�_�o�g�b�q�d�b�f�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�Z�� ���h�k�e�Z�ƒ�Z�ƒ�_���� �i�h�]�h�g���� �\�h�{�_�ƒ�_�� �b���d�h�g�l�j�h�e�Z������ �d�Z�h�� �b�� �i�j�_�f�Z��

�k�l�_�i�_�g�m���g�_�a�Z�\�b�k�g�h�k�l�b���l�j�Z�k�_�����l�b�i���l�j�Z�k�_���P��– �i�h�^�k�b�k�l�_�f�b���Ä�m�e�b�q�g�h�]�³���l�j�Z�g�k�i�h�j�l�Z�����l�b�i��

�l�j�Z�k�_�� �;��– �i�h�^�k�b�k�l�_�f�b�� �m�[�j�a�Z�g�h�]�� �l�j�Z�g�k�i�h�j�l�Z���� �l�b�i�� �l�j�Z�k�_�� �P��– �i�h�^�k�b�k�l�_�f�b�� �[�j�a�h�]��

�l�j�Z�g�k�i�h�j�l�Z������ 

�=�h�j�_�� �g�Z�\�_�^�_�g�b �i�j�b�k�l�m�i�b �k�m �k�e�b�q�g�b �^�_�d�h�f�i�h�a�b�p�b�•�b�� �^�Z�l�h�•�� �h�^�� �k�l�j�Z�g�_ �L�b�p�_��(2016), 

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

�i�m�l�g�b�d�Z���i�h���k�e�_�^�_�„�b�f���h�k�g�h�\�Z�f�Z�� 

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

�d�Z�j�Z�d�l�_�j�b�k�l�b�d�_���\�h�a�b�e�Z���b���l�j�Z�k�_�����h�k�e�Z�ƒ�Z�ƒ�_�����i�h�]�h�g�����\�h�{�_�ƒ�_���b���d�h�g�l�j�h�e�Z���� 
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- �L�_�o�g�h�e�h�]�b�•�b���i�j�m�`�Z�ƒ�Z�� �m�k�e�m�]�_��– �i�j�_�f�Z���j�_�`�b�f�m���k�l�Z�•�Z�ƒ�Z���g�Z���k�l�Z�•�Z�e�b�r�l�b�f�Z�����i�j�_�f�Z��

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

- �K�l�_�i�_�g�m���g�_�a�Z�\�b�k�g�h�k�l�b���l�j�Z�k�_���b���g�b�\�h�m���i�j�b�h�j�b�l�_�l�Z���d�h�•�b���•�_�� �\�h�a�b�e�b�f�Z���^�h�^�_�‚�_�g���g�Z��

�m�d�j�r�l�Z�ƒ�b�f�Z���k�Z���h�k�l�Z�e�b�f���\�b�^�h�\�b�f�Z���l�j�Z�g�k�i�h�j�l�Z�� 

- �L�_�o�g�b�q�d�h-�l�_�o�g�h�e�h�r�d�b�f���d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�Z��– �d�e�Z�k�b�n�b�d�Z�p�b�•�Z�� �g�Z�� �h�k�g�h�\�m��

�l�_�o�g�b�q�d�h-�l�_�o�g�h�e�h�r�d�b�o�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �^�_�e�b�f�b�q�g�h�� �h�[�•�_�^�b�ƒ�m�•�_�� �i�j�_�l�o�h�^�g�h��

�g�Z�\�_�^�_�g�Z���l�j�b���h�k�g�h�\�Z���a�Z���d�e�Z�k�b�n�b�d�Z�p�b�•�m�� 

�I�h�k�e�_�^�ƒ�_�� �g�Z�\�_�^�_�g�Z�� �d�e�Z�k�b�n�b�d�Z�p�b�•�Z�� �k�m�r�l�b�g�k�d�b�� �•�_�� �m���k�Z�]�e�Z�k�g�h�k�l�b�� �k�Z�� �i�h�^�_�e�h�f��

Zwaneveld �b�� �^�j�� (1999)���� �Z�e�b�� �L�b�p�Z�� ���������������^�_�e�b�� �k�\�_�� �i�h�^�k�b�k�l�_�f�_���•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]��

�l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z���m���l�j�b���\�_�e�b�d�_���]�j�m�i�_�����k�e�b�d�Z 2.2): 

�x �3�Z�\�g�b���f�Z�k�h�\�g�b���l�j�Z�g�k�i�h�j�l���i�m�l�g�b�d�Z�����3�F�L�I�� �i�j�_�^�k�l�Z�\�‚�Z �i�h�^�k�b�k�l�_�f���•�Z�\�g�h�]��

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

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

�i�h�a�g�Z�l�b�f�� �_�e�_�f�_�g�l�b�f�Z�� �k�l�j�m�d�l�m�j�_�� �b�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� ���n�b�d�k�g�b�f�� �l�j�Z�k�Z�f�Z��

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

�p�_�g�Z�f�Z���l�j�Z�g�k�i�h�j�l�g�_���m�k�e�m�]�_���� 

�x �N�e�_�d�k�b�[�b�e�g�b�� �l�j�Z�g�k�i�h�j�l�� �i�m�l�g�b�d�Z�� �b�e�b�� �i�Z�j�Z�l�j�Z�g�a�b�l�� ���N�L�I�� �i�j�_�^�k�l�Z�\�‚�Z��

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

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

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

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

�l�j�Z�g�k�i�h�j�l�g�b�o�� �i�h�l�j�_�[�Z�� �d�h�j�b�k�g�b�d�Z���� �I�h�^�k�b�k�l�_�f�� �n�e�_�d�k�b�[�b�e�g�h�]�� �l�j�Z�g�k�i�h�j�l�Z��

�i�m�l�g�b�d�Z�� �g�Z�•�q�_�r�„�_�� �g�_�f�Z�� �n�b�d�k�g�_�� �l�j�Z�k�_�� �e�b�g�b�•�Z�� �b�� �j�_�^�h�\�_�� �\�h�`�ƒ�_���� �H�\�Z�•��

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

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

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

�k�f�b�k�e�m�� �l�j�Z�k�Z�� �d�j�_�l�Z�ƒ�Z�� �\�h�a�b�e�Z���� �\�j�_�f�_�g�Z�� �h�[�Z�\�‚�Z�ƒ�Z�� �m�k�e�m�]�_���� �b�a�[�h�j�Z�� �\�h�a�b�e�Z����

�b�a�[�h�j�Z���h�i�_�j�Z�l�h�j�Z�����l�Z�j�b�n�_�����g�Z�q�b�g�Z���d�h�j�b�r�„�_�ƒ�Z���b�l�^�� 
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�K�e�b�d�Z��2.2�����D�e�Z�k�b�n�b�d�Z�p�b�•�Z���k�b�k�l�_�f�Z���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z���g�Z���h�k�g�h�\�m���l�_�o�g�b�q�d�h-

�l�_�o�g�h�e�h�r�d�b�o���d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z 

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

�l�j�Z�g�k�i�h�j�l�Z���� �d�h�•�b�� �g�_�d�b�� �Z�m�l�h�j�b�� �g�Z�a�b�\�Z�•�m�� �b���f�h�^�b�n�b�d�h�\�Z�g�h�� �d�h�j�b�r�„�_�ƒ�_��

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

�a�Z�•�_�^�g�b�q�d�b�� �i�j�b�\�Z�l�g�b�� �Z�m�l�h�f�h�[�b�e�� ���_�g�]�e���� �F�D�U�S�R�R�O���� �b�� �a�Z�•�_�^�g�b�q�d�b�� �i�j�b�\�Z�l�g�b��

�d�h�f�[�b�� ���_�g�]�e. vanpool). �I�j�h�p�_�k�b�� �i�e�Z�g�b�j�Z�ƒ�Z�� �b�� �h�j�]�Z�g�b�a�Z�p�b�•�_�� �l�j�Z�g�k�i�h�j�l�Z�� �d�h�^��

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

�\�b�r�_�� �h�k�h�[�Z�� �d�h�•�_�� �k�_�� �m�^�j�m�`�m�•�m�� �m�� �p�b�‚�m�� �a�Z�•�_�^�g�b�q�d�h�]�� �d�h�j�b�r�„�_�ƒ�Z�� �•�_�^�g�h�]��

�l�j�Z�g�k�i�h�j�l�g�h�]�� �k�j�_�^�k�l�\�Z�� ���_�g�]�e���� �U�L�G�H�V�K�D�U�L�Q�J�� �b�� �U�L�Gesourcing2������ �H�\�Z��

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

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

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

                                                

2 �G�_�d�b���h�^���Z�m�l�h�j�Z���d�h�j�b�k�l�_���b�a�j�Z�a��ridesourcing�����d�Z�h���b�a�\�_�^�_�g�b�p�Z���h�^���R�X�Wsourcing, �•�_�j���i�j�m�`�Z�e�Z�p���m�k�e�m�]�_���g�_��

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

�i�j�b�\�Z�l�g�h�]���Z�m�l�h�f�h�[�b�e�Z�� 

�Á�°�Á�Ã�«�º
�µ�¤�¦�»�½�§�Ã�À�¤�»�Á�¿�½�À�Ã�¤

�¿�Ä�Ã�»�°�¶�¤

�¿�½�ª�Á�°�Á�Ã�«�º
�µ�¤�¦�»�½�§�º�¤�Á�½�¦�»�½�§

�Ã�À�¤�»�Á�¿�½�À�Ã�¤�¿�Ä�Ã�»�°�¶�¤
(�µ�º�Ã�¿)

- �¤�Ä�Ã�½�¥�Ä�Á�¶�°�¿�½�ª�Á�°�Á�Ã�«�º(Bussubsystem)

- �Ã�À�½�¸�«�µ�¥�Ä�Á�¶�°�¿�½�ª�Á�°�Á�Ã�«�º(Trolley subsystem)

- �Ä�¥�À�¯�¤�»�°�¤�Ä�Ã�½�¥�Ä�Á�¶�°�¿�½�ª�Á�°�Á�Ã�«�º

BRT(BusRapidTransportSubsystem)

- �Ã�À�¤�º�¦�¤�µ�Á�¶�°�¿�½�ª�Á�°�Á�Ã�«�º(Tram Subsystem)

- �¸�¤�¶�°�Ì�°�»�Á�¶�°�¿�½�ª�Á�°�Á�Ã�«�º

LRT(LightRail TransportSubsystem)

- �º�«�Ã�À�½(Metro Subsystem)

- �¿�À�°�§�À�¤�ª�Á�¶�¤�®�«�¸�«�¯�»�°�ÉA (SuburbanRail Subsystem)

�¿�½�ª�Á�°�Á�Ã�«�º
�Ç�¸�«�¶�Á�°�¥�°�¸�»�½�§�Ã�À�¤�»�Á�¿�½�À�Ã�¤

�¿�Ä�Ã�»�°�¶�¤(�¿�¤�À�¤�Ã�À�¤�»�¯�°�Ã)
(�Ç�Ã�¿)

- �¯�¤�µ�«�ª�»�°�Ë�¶�°�¿�À�°�¦�¤�Ã�»�°�¤�Ä�Ã�½�ºO�¥�°�¸ (CarPool)

- �¯�¤�µ�«�ª�»�°�Ë�¶�°�¤�Ä�Ã�½�º�½�¥�°�¸(CarSharing)

- �µ�¤�¦�»�°�¥�°�É�°�¶�(̧PublicBike )

- �Ã�¤�¶�Á�°(Taxi)

- �§�À�Ä�¿�»�°�¸�°�»�°�µ�Á�¶�°�Ã�¤�¶�Á�°(Jitneys)

- �Ã�À�¤�»�Á�¿�½�À�Ã�»�¤�¯�¤�È�Ã�«�¦(DRT- DemandResponsiveTransport)

�¿�½�ª�Á�°�Á�Ã�«�º
�Á�¿�«�É�°�µ�¤�¸�»�½�§�Ã�À�¤�»�Á�¿�½�À�Ã�¤

�¿�Ä�Ã�»�°�¶�¤
(�Á�Ã�¿)

- �®�°�Ë�¤�À�«(CableCar)

- �Ä�Á�¿�°�¼�¤�Ë�«(Funicular)

- �¿�½�¶�À�«�Ã�»�«�Á�Ã�«�¿E�»�°�ÉE (Escalators)
- �¸�°�Ç�Ã�½�¦�°(Lifts)
- �¤�Ä�Ã�½�»�½�º�»A �¦�½�¯�°�¸�¤(AV - Autonomousvehicles)
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�b�g�l�_�j�g�_�l�Z�� �k�l�\�Z�j�b�� ���_�g�]�e���� �L�Q�Wernet of things - IoT���� �i�h�•�Z�\�‚�m�•�_�� �k�_�� �\�_�e�b�d�b�� �[�j�h�•��

peer-to-peer carpool  �i�j�h�\�Z�•�^�_�j�Z��- Lyft, Uber X, Sidecar, Car:Go itd.. 

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

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

�•�Z�\�g�h�]�� �l�j�Z�g�k�i�h�j�l�Z���� �d�Z�h�� �\�Z�j�b�•�Z�p�b�•�Z�� �l�j�Z�g�k�i�h�j�l�Z�� �g�Z�� �a�Z�o�l�_�\�� ���_�g�]�e���� �'�H�P�D�Q�G��

responsive transport – �'�5�7���� �b���b�e�b�� �l�Z�d�k�b�� �l�j�Z�g�k�i�h�j�l�Z���� �H�\�Z�•�� �\�b�^���l�j�Z�g�k�i�h�j�l�Z��

�•�h�r�� �m�\�_�d���g�b�•�_�� �m���^�h�\�h�‚�g�h�•���f�_�j�b���a�Z�d�h�g�k�d�b �j�_�]�m�e�b�k�Z�g���m�� �\�_�„�b�g�b���^�j�`�Z�\�Z3�����r�l�h��

�•�_���k�e�m�q�Z�•���b���k�Z���J�_�i�m�[�e�b�d�h�f���K�j�[�b�•�h�f�� 

�x �K�i�_�p�b�•�Z�e�g�b���l�j�Z�g�k�i�h�j�l�� �i�m�l�g�b�d�Z�� ���K�L�I�� �i�j�_�^�k�l�Z�\�‚�Z�� �i�h�^�k�b�k�l�_�f��

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

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

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

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

�i�h�^�k�b�k�l�_�f�Z�� �k�_�� �g�Z�•�q�_�r�„�_�� �h�[�Z�\�‚�Z�� �i�h�l�i�m�g�h�� �Z�m�l�h�f�Z�l�k�d�b���� �r�l�h�� �i�h�^�j�Z�a�m�f�_�\�Z��

�Z�m�l�h�f�Z�l�b�a�Z�p�b�•�m�� �i�j�h�p�_�k�Z�� �d�j�_�l�Z�ƒ�Z�� �\�h�a�b�e�Z���d�Z�[�b�g�_���l�j�Z�d�_���� �a�Z�m�k�l�Z�\�‚�Z�ƒ�Z�� �b��

�i�h�e�Z�a�Z�d�Z���� �h�l�\�Z�j�Z�ƒ�Z�� �b�� �a�Z�l�\�Z�j�Z�ƒ�Z�� �\�j�Z�l�Z���� �g�Z�i�e�Z�l�_���� �b�g�n�h�j�f�b�k�Z�ƒ�Z���� �d�h�g�l�j�h�e�_��

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

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

�d�h�j�b�k�g�b�d�Z�����l�Z�d�h���b���i�j�b�j�h�^�g�b�f���h�]�j�Z�g�b�q�_�ƒ�b�f�Z���b���i�j�_�i�j�_�d�Z�f�Z�����ä�L�Y�D�Q�R�Y�L�ü �b���^�j. 

(2017) �^�_�n�b�g�b�k�Z�e�b�� �k�m�� �f�_�l�h�^�h�e�h�]�b�•�m�� �a�Z�� �h�^�j�_�{�b�\�Z�ƒ�_�� �h�i�l�b�f�Z�e�g�b�o�� �l�j�` �b�r�l�Z��

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

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

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

�b�f�Z�•�m���\�_�h�f�Z���i�h�a�b�l�b�\�Z�g���k�l�Z�\���i�j�_�f�Z �m�\�h�{�_�ƒ�m���h�\�Z�d�\�b�o���i�h�^�k�b�k�l�_�f�Z.  

�G�Z�•�g�h�\�b�•�b�� �i�h�^�k�b�k�l�_�f�� �k�i�_�p�b�•�Z�e�g�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�j�_�^�k�l�Z�\�‚�Z�•�m�� �Z�m�l�h�g�h�f�g�Z��

�\�h�a�b�e�Z�� ���_�g�]�e���� �$�9��– �$�X�W�R�Q�R�P�h�X�V�� �Y�H�K�L�F�O�H�V������ �I�j�_�f�Z�� �g�Z�•�g�h�\�b�•�b�f�� �Z�g�Z�e�b�a�Z�f�Z��
                                                

3 �D�Z�e�b�n�h�j�g�b�•�Z���•�_���•�_�^�g�Z���h�^���i�j�\�b�o���^�j�`�Z�\�Z���d�h�•�Z���•�_���e�_�]�Z�e�b�a�h�\�Z�e�Z���h�\�Z�•���i�h�^�k�b�k�l�_�f���b���d�e�Z�k�b�n�b�d�h�\�Z�e�Z���h�\�_��

�d�h�f�i�Z�g�b�•�_���d�Z�h��'Transportation Network Companies�³�������B�a�\�h�j����Alex Goldmark (August 8, 2013). "In 

California, They're Not Taxis, They're 'Transportation Network Companies'". Transportation Nation, 

http://www.wnyc.org/story/311452-california-theyre-not-taxis-theyre-transportation-network-companies/) 

http://www.wnyc.org/story/311452-california-theyre-not-taxis-theyre-transportation-network-companies/)
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UITP-a4 �h�\�Z�•�� �i�h�^�k�b�k�l�_�f�� �f�h�`�_�� �b�f�Z�l�_�� �\�_�e�b�d�b�� �m�l�b�p�Z�•�� �g�Z�� �p�_�e�b�g�m�� �k�b�k�l�_�f�Z��

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

�k�i�_�d�l�j�Z���f�h�]�m�„�g�h�k�l�b���ƒ�_�]�h�\�_���b�g�l�_�]�j�Z�p�b�•�_���m���i�h�]�e�_�^�m���f�_�k�l�Z���b���m�e�h�]�_���m���k�b�k�l�_�f�m����

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

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

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

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

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

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

�l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z���i�j�_�f�Z�� �ƒ�b�o�h�\�b�f�� �l�_�o�g�b�q�d�h-�l�_�o�g�h�e�h�r�d�b�o�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�Z 

�f�h�`�_���k�_���g�Z�„�b���m���L�b�p�Z����������������  

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

�d�h�•�_�� �h�^�e�b�d�m�•�_�� �l�_�o�g�h�e�h�]�b�•�Z�� �e�b�g�b�•�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�����E�b�g�b�•�k�d�b�� �l�j�Z�g�k�i�h�j�l��

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

�i�m�l�g�b�d�Z�� �d�h�g�l�b�g�m�Z�e�g�h�� �h�[�Z�\�‚�Z�� �g�Z�� �f�j�_�`�b�� �e�b�g�b�•�Z�� �i�h�� �m�g�Z�i�j�_�^�� �h�^�j�_�{�_�g�b�f�� �m�k�e�h�\�b�f�Z��

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

�m�g�Z�i�j�_�^�� �^�_�n�b�g�b�k�Z�g�b�f�� �p�_�g�Z�f�Z�� �l�j�Z�g�k�i�h�j�l�g�_�� �m�k�e�m�]�_ ���L�b�p�Z���� ����������. �A�[�h�]���l�h�]�Z�� �•�_�� �m��

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

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

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

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

�l�j�Z�g�k�i�h�j�l�g�_�� �f�j�_�`�_�� �b�� �q�b�g�_�� �•�_�� �f�j�_�`�_�� �e�b�g�b�•�Z�� �k�\�b�o�� �i�h�^�k�b�k�l�_�f�Z��– �\�b�^�h�\�Z�� �•�Z�\�g�h�]��

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

�•�Z�\�g�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� �k�Z�� �p�b�‚�_�f�� �a�Z�^�h�\�h�‚�_�ƒ�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �i�h�l�j�_�[�Z�� �b��

�l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���d�h�j�b�k�g�b�d�Z���� 

                                                

4 UITP (Union Internationale des Transports Publics) – �M�^�j�m�`�_�ƒ�_���f�_�{�m�g�Z�j�h�^�g�h�]���•�Z�\�g�h�]���^�j�m�f�k�d�h�]��

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

�h�k�g�h�\�g�b���b���g�Z�•�g�b�`�b���g�b�\�h���m�i�j�Z�\�‚�Z�ƒ�Z�����F�h�`�_���k�_���j�_�„�b���^�Z���•�_���e�b�g�b�•�Z���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]��

�l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z �^�_�h�� �f�j�_�`�_���e�b�g�b�•�Z���g�Z�� �d�h�f�_�� �k�_�� �l�j�Z�g�k�i�h�j�l�� �i�m�l�g�b�d�Z�� �h�[�Z�\�‚�Z��

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

�_�e�_�f�_�g�l�b�f�Z�� �b�e�b�� �_�e�_�f�_�g�l�b�f�Z�� �k�l�j�m�d�l�m�j�_�� �e�b�g�b�•�_���� �H�\�b�� �_�e�_�f�_�g�l�b���k�_ �g�_�� �f�_�ƒ�Z�•�m�� �m��

�h�^�j�_�{�_�g�h�f���� �i�h�� �i�j�Z�\�b�e�m�� �^�m�`�_�f���� �\�j�_�f�_�g�k�d�h�f�� �i�_�j�b�h�^�m���m�� �j�_�^�h�\�g�h�f�� �j�_�`�b�f�m�� �j�Z�^�Z��

�e�b�g�b�•�_�����H�i�l�b�f�b�a�Z�p�b�•�Z�� �k�l�Z�l�b�q�d�b�o�� �_�e�_�f�_�g�Z�l�Z�� �e�b�g�b�•�_�� �k�_�� �\�j�r�b�� �m�� �n�Z�a�b���i�e�Z�g�b�j�Z�ƒ�Z�� �b��

�i�j�h�•�_�d�l�h�\�Z�ƒ�Z���f�j�_�`�_ �e�b�g�b�•�Z���� �3�_�^�Z�g�� �h�^���a�Z�o�l�_�\�Z�� �•�_�k�l�_�� �m�k�d�e�Z�{�b�\�Z�ƒ�_�� �f�j�_�`�_ �e�b�g�b�•�Z�� �k�Z��

�e�b�g�b�•�Z�f�Z���`�_�‚�Z���d�h�j�b�k�g�b�d�Z�����i�h�k�l�h�•�_�„�b�f���b�a�\�h�j�g�h-�p�b�‚�g�b�f���d�j�_�l�Z�ƒ�b�f�Z�������L�j�Z�k�_���e�b�g�b�•�Z��

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

�i�m�l�h�\�Z�ƒ�_���f�h�`�_���^�Z���j�_�Z�e�b�a�m�•�_���k�Z���i�j�b�o�\�Z�l�‚�b�\�b�f���[�j�h�•�_�f���i�j�_�k�_�^�Z�ƒ�Z�����3�Z�k�g�h���•�_���^�Z���h�[�b�f��

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

�_�e�_�f�_�g�Z�l�Z���e�b�g�b�•�_�� 

�K�� �^�j�m�]�_�� �k�l�j�Z�g�_�����^�b�g�Z�f�b�q�d�b�� �_�e�_�f�_�g�l�b�� �b�e�b�� �_�e�_�f�_�g�l�b�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �e�b�g�b�•�_ 

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

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

�n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z �e�b�g�b�•�_�� �G�Z�•�\�_�„�b�� �m�l�b�p�Z�•���g�Z���n�m�g�d�p�b�h�g�b�k�Z�ƒ�_���e�b�g�b�•�_���b�f�Z�•�m���m�k�e�h�\�b�� �m��

�k�Z�h�[�j�Z�„�Z�•�m�� �b���l�j�Z�g�k�i�h�j�l�g�b�� �a�Z�o�l�_�\�b�� �3�_�^�Z�g�� �h�^�� �h�k�g�h�\�g�b�o�� �a�Z�o�l�_�\�Z�� �i�j�b�� �i�j�h�•�_�d�l�h�\�Z�ƒ�m��

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

�k�Z�� �l�j�Z�g�k�i�h�j�l�g�b�f�� �a�Z�o�l�_�\�b�f�Z���� �K�Z�� �Z�k�i�_�d�l�Z�� �d�h�j�b�k�g�b�d�Z���� �_�e�_�f�_�g�l�b�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z��

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

�f�b�g�b�f�Z�e�g�h�� �\�j�_�f�_�� �i�m�l�h�\�Z�ƒ�Z�����I�h�k�f�Z�l�j�Z�g�h�� �m�� �r�b�j�_�f�� �d�h�g�l�_�d�k�l�m���� �_�e�_�f�_�g�l�b��

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

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

�h�k�g�h�\�g�b�� �i�h�k�l�m�e�Z�l�� �m�� �i�e�Z�g�b�j�Z�ƒ�m�� �h�^�j�`�b�\�_�� �f�h�[�b�e�g�h�k�l�b�����<�b�r�_�� �]�h�\�h�j�Z�� �h�� �f�_�{�m�k�h�[�g�h�•��

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

�i�h�]�e�Z�\�‚�m 5. 

2.1.1. �K�l�Z�l�b�q�d�b���_�e�_�f�_�g�l�b���e�b�g�b�•�_ 

�D�Z�h�� �r�l�h�� �•�_�� �\�_�„�� �j�_�q�_�g�h���� �h�\�b�� �_�e�_�f�_�g�l�b�� �q�b�g�_�� �k�l�j�m�d�l�m�j�m�� �e�b�g�b�•�_�� �b�� �^�_�n�b�g�b�r�m�� �•�_�� �m��

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

�e�b�g�b�•�_�����M�� �k�l�Z�l�b�q�d�_�� �_�e�_�f�_�g�l�_�� �e�b�g�b�•�_�� �k�i�Z�^�Z�•�m���[�j�h�•�� �b�� �g�Z�a�b�\�� �e�b�g�b�•�_���� �k�f�_�j�h�\�b�����l�j�Z�k�Z��
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�e�b�g�b�•�_���� �k�l�Z�•�Z�e�b�r�l�Z, �l�_�j�f�b�g�m�k�b���� �f�_�{�m�k�l�Z�g�b�q�g�Z�� �j�Z�k�l�h�•�Z�ƒ�Z�� �b�� �^�m�`�b�g�Z�� �e�b�g�b�•�_���� �H�\�b��

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

�l�_�j�f�b�g�m�k�Z ���f�Z�^�Z���f�h�`�_���k�Z�^�j�`�Z�l�b���b���g�_�d�m���^�j�m�]�m���h�^�j�_�^�g�b�p�m�����g�Z�•�q�_�r�„�_���g�Z�a�b�\���g�_�d�h�]���h�^��

�k�l�Z�•�Z�e�b�r�l�Z������ �Z�� �[�j�h�•�� �e�b�g�b�•�_�� �h�[�b�q�g�h�� �a�Z�\�b�k�b�� �h�^�� �l�_�j�b�l�h�j�b�•�Z�� �m�j�[�Z�g�_�� �k�j�_�^�b�g�_�� �d�h�•�_��

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

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

2.3). 

 

�K�e�b�d�Z��2.3�����R�_�f�Z�l�k�d�b���i�j�b�d�Z�a���e�b�g�b�•�_���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z 

�L�j�Z�k�Z�� �e�b�g�b�•�_ �i�j�_�^�k�l�Z�\�‚�Z�� �m�g�Z�i�j�_�^�� �^�_�n�b�g�b�k�Z�ƒ�m�� �i�m�l�Z�ƒ�m�� �d�j�_�l�Z�ƒ�Z�� �\�h�a�b�e�Z�� �h�^��

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

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

���\�b�•�Z�^�m�d�l�b���� �b���i�h�^�a�_�f�g�Z�� ���l�m�g�_�e�b���� �M�� �a�Z�\�b�k�g�h�k�l�b�� �h�^�� �i�h�^�k�b�k�l�_�f�Z�� �d�h�f�_�� �e�b�g�b�•�Z��

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

���o�h�j�b�a�h�g�l�Z�e�g�b�o�� �b�� �\�_�j�l�b�d�Z�e�g�b�o�� �j�Z�^�b�•�m�k�Z���� �r�b�j�b�g�Z�� �l�j�Z�d�Z�����b�l�^�������^�Z�� �a�Z�^�h�\�h�‚�b�� �m�k�e�h�\�_��

�d�j�_�l�Z�ƒ�Z�� �h�^�j�_�{�_�g�h�]�� �l�b�i�Z�� �\�h�a�b�e�Z�� �d�h�•�b�� �j�Z�^�b�� �g�Z�� �e�b�g�b�•�b�����3�_�^�g�Z�� �h�^�� �h�k�g�h�\�g�b�o��

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

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

�l�Z�d�h���b���g�_�f�h�l�h�j�b�a�h�\�Z�g�b�o�� 

�I�j�_�f�Z�� �^�h�k�l�m�i�g�h�•�� �e�b�l�_�j�Z�l�m�j�b��(Vuchic, 2005; Tica �b�� �^�j���� 2016���� �j�Z�a�e�b�d�m�•�_�f�h�� �l�j�b��

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

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

�i�m�l�g�b�d�Z���h�^���h�k�l�Z�e�b�o���\�b�^�h�\�Z���k�Z�h�[�j�Z�„�Z�•�Z�����d�Z�d�h���g�Z���^�_�h�g�b�p�Z�f�Z�����l�Z�d�h���b���g�Z���m�d�j�r�l�Z�ƒ�b�f�Z����
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�B�a�^�\�Z�•�Z�ƒ�_���l�j�Z�k�_���f�h�`�_���[�b�l�b���m���g�b�\�h�m���b�e�b���\�Z�g���g�b�\�h�Z�����i�h�^�a�_�f�g�Z���b�e�b���g�Z�^�a�_�f�g�Z���l�j�Z�k�Z������

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

(Vuchic, 2005)���� �d�h�•�b�� �k�m�� �i�h�� �i�j�Z�\�b�e�m�� �Z�m�l�h�f�Z�l�k�d�b�� �\�h�{�_�g�b���� �d�Z�h�� �r�l�h�� �k�m���f�_�l�j�h���� �e�Z�d�b��

�r�b�g�k�d�b�� �i�h�^�k�b�k�l�_�f �b�� �i�j�b�]�j�Z�^�k�d�Z�� �`�_�e�_�a�g�b�p�Z���� �L�Z�d�h�{�_���� �i�h�^�k�b�k�l�_�f�b�� �k�i�_�p�b�•�Z�e�g�h�]��

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

�L�b�i���l�j�Z�k�_���; �i�j�_�^�k�l�Z�\�‚�Z���l�j�Z�k�m�� �d�h�•�Z�� �•�_���g�Z���^�_�h�g�b�p�Z�f�Z���i�h�^�m�`�g�h���n�b�a�b�q�d�b���b�a�^�\�h�•�_�g�Z����

�Z�e�b���k�_�� �g�Z�� �m�d�j�r�l�Z�ƒ�b�f�Z�� �i�j�_�d�e�Z�i�Z�� �k�Z�� �h�k�l�Z�e�b�f�� �\�b�^�h�\�b�f�Z�� �k�Z�h�[�j�Z�„�Z�•�Z�� �I�j�_�f�Z�� �g�_�d�b�f��

�d�e�Z�k�b�n�b�d�Z�p�b�•�Z�f�Z���i�h�k�l�h�•�b�������j�Z�a�e�b�q�b�l�b�o���i�h�^�l�b�i�h�\�Z���l�j�Z�k�_���;��(Transportation Research 

Board, 1996). �;�_�a�� �h�[�a�b�j�Z�� �g�Z�� �ƒ�b�o�h�\�� �[�j�h�•�����h�k�g�h�\�Z�� �a�Z�� �i�h�^�_�e�m�� �•�_�k�l�_�� �g�Z�q�b�g�� �n�b�a�b�q�d�h�]��

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

�l�j�Z�g�k�i�h�j�l�Z�� �b�f�Z�•�m�� �i�h�k�_�[�g�_���m�e�b�p�_�� �b�e�b�� �k�_�� �d�j�_�„�m�� �a�Z�k�_�[�g�b�f�� �l�j�Z�d�Z�f�Z, �Z�e�b�� �g�Z�� �b�k�l�h�f��

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

���e�Z�d�b�� �r�b�g�k�d�b�� �i�h�^�k�b�k�l�_�f��- �/�5�7���� �m�[�j�a�Z�g�b�� �Z�m�l�h�[�m�k�d�b�� �i�h�^�k�b�k�l�_�f��– �%�5�7������ �Z�e�b�� �b��

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

�G�Z�•�\�_�„�b�� �[�j�h�•�� �i�h�^�k�b�k�l�_�f�Z�� �•�Z�\�g�h�]���f�Z�k�h�\�g�h�]�� �b�� �n�e�_�d�k�b�[�b�e�g�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z��

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

�k�Z�h�[�j�Z�„�Z�•�Z���� �H�\�Z�d�Z�\�� �l�b�i�� �l�j�Z�k�_�� �g�Z�a�b�\�Z�� �k�_���l�b�i�� �l�j�Z�k�_�� �P �b�� �ƒ�_�]�h�\�Z�� �h�k�g�h�\�g�Z��

�d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �•�_�� �g�_�i�h�k�l�h�•�Z�ƒ�_�� �n�b�a�b�q�d�_ �b�a�^�\�h�•�_�g�h�k�l�b�� �k�b�k�l�_�f�Z�� �•�Z�\�g�h�]�� �l�j�Z�g�k�i�h�j�l�Z��

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

�i�m�l�g�b�d�Z�� �f�h�]�m�� �b�f�Z�l�b�� �h�^�j�_�{�_�g�b���i�j�b�h�j�b�l�_�l �b�� �l�Z�^�Z�� �•�_ �k�Z�h�[�j�Z�„�Z�•�g�Z �l�j�Z�d�Z �b�e�b �^�_�h 

�k�Z�h�[�j�Z�„�Z�•�g�_ �i�h�\�j�r�b�g�_ (�l�j�], �m�e�b�p�Z, �i�_�r�Z�q�d�Z �a�h�g�Z) �d�h�•�m �d�h�j�b�k�l�_ �\�h�a�b�e�Z �•�Z�\�g�h�]��

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

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

�j�Z�a�e�b�d�m�•�_�f�h���l�j�b���i�h�^�l�b�i�Z �l�j�Z�k�_���P: 

�x �L�b�i �l�j�Z�k�_ �P1 – �i�h�^�j�Z�a�m�f�_�\�Z �l�j�Z�k�m �d�h�•�h�f �k�_ �d�j�_�„�m �\�h�a�b�e�Z �3�F�L�I-�Z �m 

�a�Z�•�_�^�g�b�q�d�b�f �k�Z�h�[�j�Z�„�Z�•�g�b�f �l�j�Z�d�Z�f�Z �k�Z �h�k�l�Z�e�b�f �f�h�l�h�j�g�b�f �\�h�a�b�e�b�f�Z, �Z�� �m��

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

(�[�b�p�b�d�e�b�f�Z�����i�_�r�Z�p�b�f�Z �b �k�e.). 

�x �L�b�i �l�j�Z�k�_ �P2 – �i�h�^�j�Z�a�m�f�_�\�Z �l�j�Z�k�m �d�h�^ �d�h�•�_ �•�_ �l�j�Z�d�Z �g�Z�f�_�ƒ�_�g�Z �a�Z �d�j�_�l�Z�ƒ�_ 

�\�h�a�b�e�Z �3�F�L�I-�Z �b�a�^�\�h�•�_�g�Z �o�h�j�b�a�h�g�l�Z�e�g�h�f �k�b�]�g�Z�e�b�a�Z�p�b�•�h�f (�`�m�l�Z �l�j�Z�d�Z). 
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�H�k�l�Z�e�b�f �f�h�l�h�j�g�b�f �\�h�a�b�e�b�f�Z �b �[�b�p�b�d�e�b�f�Z �a�Z�[�j�Z�ƒ�_�g�h �•�_ �d�j�_�l�Z�ƒ�_ �l�j�Z�d�Z�f�Z 

�g�Z�f�_�ƒ�_�g�b�f �\�h�a�b�e�b�f�Z �3�F�L�I-�Z, �h�k�b�f �g�Z �j�Z�k�d�j�k�g�b�p�Z�f�Z �d�Z�^�Z �k�_ �h�k�l�Z�\�‚�Z 

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

�l�j�Z�d�Z. �M �h�^�j�_�{�_�g�b�f �k�e�m�q�Z�•�_�\�b�f�Z �i�j�b�k�l�m�i �h�\�h�• �k�Z�h�[�j�Z�„�Z�•�g�h�• �l�j�Z�p�b �f�h�`�_ 

�[�b�l�b �h�f�h�]�m�„�_�g �^�h�k�l�Z�\�g�b�f �\�h�a�b�e�b�f�Z �b �\�h�a�b�e�b�f�Z �k�Z �i�h�k�_�[�g�b�f �^�h�a�\�h�e�Z�f�Z, 

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

�x �L�b�i �l�j�Z�k�_ �P3 – �h�\�Z�• �l�b�i �l�j�Z�k�_ �i�h�^�j�Z�a�m�f�_�\�Z �^�Z �i�_�r�Z�p�b �b �\�h�a�b�e�Z �•�Z�\�g�h�]��

�]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z �^�_�e�_ �b�k�l�m �k�Z�h�[�j�Z�„�Z�•�g�m �l�j�Z�d�m. �F�h�l�h�j�g�b�f �\�h�a�b�e�b�f�Z (�Z 

�i�h�g�_�d�Z�^ �b �[�b�p�b�d�e�b�f�Z) �•�_ �a�Z�[�j�Z�ƒ�_�g�h �d�j�_�l�Z�ƒ�_ �h�\�b�f �l�j�Z�d�Z�f�Z, �h�k�b�f�� �g�Z��

�m�d�j�r�l�Z�ƒ�b�f�Z.  

�B�a�[�h�j�� �l�j�Z�k�_�� �e�b�g�b�•�_�� �i�h�k�e�_�^�b�p�Z�� �•�_�� �h�i�l�b�f�b�a�Z�p�b�•�_�� �m�� �i�j�h�p�_�k�m�� �i�e�Z�g�b�j�Z�ƒ�Z�� �e�b�g�b�•�_�� �m��

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

�f�b�g�b�f�Z�e�g�b�� �l�j�h�r�d�h�\�b���� �m�k�d�e�Z�{�_�g�h�k�l�� �k�Z�� �b�a�\�h�j�g�h-�p�b�‚�g�b�f�� �d�j�_�l�Z�ƒ�b�f�Z (�;�Z�g�d�h�\�b�„����

1994)�����`�_�‚�_�g�b���g�b�\�h���i�j�h�b�a�\�h�^�g�_���b���_�d�h�g�h�f�k�d�_���_�n�b�d�Z�k�g�h�k�l�b���b�l�.̂  

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

�a�Z�m�k�l�Z�\�‚�Z�•�m�� �j�Z�^�b�� �i�j�b�•�_�f�Z�� �b�� �h�l�i�j�_�f�_�� �i�m�l�g�b�d�Z ���b�a�f�_�g�Z�� �i�m�l�g�b�d�Z������ �L�h���k�m�� �i�j�b�k�l�m�i�g�_��

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

�I�j�b�e�b�d�h�f���i�e�Z�g�b�j�Z�ƒ�Z���b���i�j�h�•�_�d�l�h�\�Z�ƒ�Z���k�l�Z�•�Z�e�b�r�l�Z���^�m�`���l�j�Z�k�_���e�b�g�b�•�Z���Z�g�Z�e�b�a�b�j�Z�•�m���k�_��

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

�m�\�h�{�_�ƒ�Z���k�l�Z�•�Z�e�b�r�l�Z�����h�i�j�_�f�‚�_�g�h�k�l �b���d�Z�i�Z�p�b�l�_�l���k�l�Z�•�Z�e�b�r�l�Z��  

�I�j�b�e�b�d�h�f���h�^�j�_�{�b�\�Z�ƒ�Z�� �f�b�d�j�h�e�h�d�Z�p�b�•�_�� �k�l�Z�•�Z�e�b�r�l�Z�� �•�_�^�Z�g�� �h�^���h�k�g�h�\�g�b�o�� �d�j�b�l�_�j�b�•�m�f�Z��

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

�\�j�_�f�_�g�Z�� �i�m�l�h�\�Z�ƒ�Z�� �h�^�� �i�h�q�_�l�g�_�� �l�Z�q�d�_�� �i�m�l�h�\�Z�ƒ�Z�� �i�Z�� �^�h�� �p�b�‚�g�_�� �l�Z�q�d�_�� �i�m�l�h�\�Z�ƒ�Z�� ��„ �h�^��

�\�j�Z�l�Z���^�h���\�j�Z�l�Z�´�������I�h�r�l�h�\�Z�ƒ�_�f���h�\�h�]���i�j�b�g�p�b�i�Z���k�f�Z�ƒ�m�•�_���k�_���\�j�_�f�_���i�j�b�k�l�m�i�Z���k�b�k�l�_�f�m����

�h�^�g�h�k�g�h���i�h�\�_�„�Z�\�Z���k�_���^�h�k�l�m�i�g�h�k�l���k�b�k�l�_�f�Z���m���i�j�h�k�l�h�j�m�����I�j�h�k�l�h�j�g�b���j�Z�k�i�h�j�_�^���p�_�g�l�Z�j�Z��

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

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

�]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z���b���h�k�l�Z�e�h�]���^�b�g�Z�f�b�q�d�h�]���k�Z�h�[�j�Z�„�Z�•�Z��  
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�I�h�\�_�„�Z�ƒ�_�� �[�j�h�•�Z�� �k�l�Z�•�Z�e�b�r�l�Z�� �g�Z�� �e�b�g�b�•�b�����]�m�k�l�b�g�_�� �k�l�Z�•�Z�e�b�r�l�Z�����k�f�Z�ƒ�m�•�_�� �^�m�`�b�g�m�� �b��

�\�j�_�f�_�� �i�_�r�Z�q�_�ƒ�Z���� �Z�e�b�� �b�k�l�h�\�j�_�f�_�g�h�� �i�h�\�_�„�Z�\�Z�� �\�j�_�f�_�� �i�m�l�h�\�Z�ƒ�Z�� �i�m�l�g�b�d�Z�� �a�[�h�]�� �\�_�„�_�]��

�[�j�h�•�Z�� �k�l�Z�•�Z�ƒ�Z���� �d�Z�h�� �b�� �l�j�h�r�d�h�\�_���h�i�j�_�f�Z�ƒ�Z�� �b���b�a�]�j�Z�^�ƒ�_���� �A�[�h�]�� �l�h�]�Z�� �k�_�� �_�d�h�g�h�f�k�d�Z��

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

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

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

�i�h�k�e�_�^�b�p�Z���a�Z�^�j�`�Z�\�Z�ƒ�Z���\�h�a�b�e�Z���g�Z���k�l�Z�•�Z�e�b�r�l�m�� 

�D�Z�i�Z�p�b�l�_�l���k�l�Z�•�Z�e�b�r�l�Z���i�h�k�_�[�g�h���k�_���^�_�n�b�g�b�r�_���a�Z���i�m�l�g�b�q�d�m���i�e�Z�l�n�h�j�f�m���b���i�e�Z�l�n�h�j�f�m��

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

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

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

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

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

�g�Z�a�b�\�b�f�Z�� �e�b�g�b�•�Z���� �Z�� �i�h�� �f�h�]�m�„�k�l�\�m�� �b�� �l�j�Z�k�Z�f�Z�� �e�b�g�b�•�Z�� �b�� �j�_�^�h�\�b�f�Z�� �\�h�`�ƒ�_������

�g�Z�^�k�l�j�_�r�g�b�p�m�� �a�Z�� �a�Z�r�l�b�l�m�� �i�m�l�g�b�d�Z���� �d�Z�g�l�m�� �a�Z�� �h�l�i�Z�l�d�_�� �b�l�^�����:�m�l�h�f�Z�l�b�� �a�Z�� �i�j�h�^�Z�•�m��

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

�k�l�Z�•�Z�e�b�r�l�b�f�Z�� 

�K�\�Z�d�h�� �k�l�Z�•�Z�e�b�r�l�_�� �g�Z�� �f�j�_�`�b�� �^�_�n�b�g�b�r�_�� �k�_�� �g�Z�a�b�\�h�f���� �Z�� �g�Z�•�q�_�r�„�_�� �b�� �•�_�^�b�g�k�l�\�_�g�b�f��

�d�h�^�h�f���� �H�\�Z�•�� �d�h�^�� �h�f�h�]�m�„�Z�\�Z�� �•�_�^�g�h�a�g�Z�q�g�h�� �^�_�n�b�g�b�k�Z�ƒ�_�� �k�f�_�j�Z�� �m�� �d�h�f�_�� �k�_�� �g�Z�e�Z�a�b��

�k�l�Z�•�Z�e�b�r�l�_���� �•�_�j�� �h�[�b�q�g�h�� �g�Z�k�i�j�Z�f�g�Z�� �k�l�Z�•�Z�e�b�r�l�Z�� �g�Z�� �l�j�Z�k�b�� �e�b�g�b�•�_�� ���i�h�k�f�Z�l�j�Z�g�h�� �m��

�h�^�g�h�k�m���g�Z���k�j�_�^�b�r�ƒ�b���i�j�h�n�b�e���k�Z�h�[�j�Z�„�Z�•�g�b�p�_�����b�f�Z�•�m���b�k�l�b���g�Z�a�b�\�����G�_�j�_�l�d�h�����m���k�e�m�q�Z�•�m��

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

�\�b�r�_���h�^���^�\�Z���k�l�Z�•�Z�e�b�r�l�Z���b�k�l�h�]���g�Z�a�b�\�Z�� 

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

�e�b�g�b�•�_�� 

 �J=  Í �J�æ�à

�6

�æ�à �@�5

= �J�5+ �J�6 [ �O�P�=�F�=�H�Eš�P�=] (2.1) 
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�D�h�^�� �h�\�h�]�� �f�h�^�_�e�Z�� �m�� �[�j�h�•�� �k�l�Z�•�Z�e�b�r�l�Z�� �g�Z�� �e�b�g�b�•�b�� �m�j�Z�q�m�g�Z�l�b�� �k�m�� �b�� �i�h�q�_�l�g�h�� �b�� �d�j�Z�•�ƒ�_��

�k�l�Z�•�Z�e�b�r�l�_�� �m���h�[�Z���k�f�_�j�Z�����d�h�•�Z���n�b�a�b�q�d�b���i�j�b�i�Z�^�Z�•�m���l�_�j�f�b�g�m�k�b�f�Z���e�b�g�b�•�b�� �<�j�e�h���q�_�k�l�h��

�k�_ �d�h�j�b�k�l�b���f�h�^�_�e���d�h�^���d�h�]�Z���k�_���k�m�f�Z���k�l�Z�•�Z�e�b�r�l�Z���m�f�Z�ƒ�m�•�_���a�Z���^�\�Z���l�_�j�f�b�g�m�k�Z: 

 �J=  Í �J�æ�àF2

�6

�æ�à�@�5

= �J�5+ �J�6 F2 [�O�P�=�F�=�H�Eš�P�=] (2.2) 

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

�d�h�•�b�f�Z�� �\�h�a�b�e�Z�� �f�_�ƒ�Z�•�m�� �k�f�_�j�� �d�j�_�l�Z�ƒ�Z�����G�Z�•�q�_�r�„�_�� �k�m�� �b�a�]�j�Z�{�_�g�b�� �d�Z�h�� �i�h�k�_�[�g�b��

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

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

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

�k�_�[�b�� �k�Z�^�j�`�_�� �•�_�^�g�h�� �b�e�b�� �\�b�r�_�� �k�l�Z�•�Z�e�b�r�g�b�o�� �f�_�k�l�Z�� �b�� �i�j�_�^�k�l�Z�\�‚�Z�•�m�� �k�e�h�`�_�g�b�•�b�� �\�b�^��

�l�_�j�f�b�g�Z�e�Z���h�^���k�l�Z�•�Z�e�b�r�l�Z�����K�e�h�`�_�g�h�k�l���l�_�j�f�b�g�m�k�Z���k�_���h�]�e�_�^�Z���b���m���[�j�h�•�m���n�m�g�d�p�b�•�Z���d�h�•�_��

�l�j�_�[�Z���^�Z���h�f�h�]�m�„�b�����I�h�j�_�^���i�j�h�f�_�g�_���k�f�_�j�Z���d�j�_�l�Z�ƒ�Z���\�h�a�b�e�Z�����l�_�j�f�b�g�m�k���f�h�j�Z���k�Z�^�j�`�Z�l�b��

�b���i�h�\�j�r�b�g�_���a�Z���i�Z�j�d�b�j�Z�ƒ�_�����d�Z�h���b���h�[�•�_�d�l�_���a�Z���d�j�Z�„�b���h�^�f�h�j���b���k�f�_�g�_���\�h�a�Z�q�Z�����K�Z���Z�k�i�_�d�l�Z��

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

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

�i�j�_�k�_�^�Z�q�d�m���l�Z�q�d�m�� �L�Z�d�h�{�_���� �l�_�j�f�b�g�m�k�� �f�h�j�Z�� �i�j�m�`�b�l�b�� �d�h�j�b�k�g�b�p�b�f�Z�� �b�� �k�\�_�� �i�h�l�j�_�[�g�_��

�b�g�n�h�j�f�Z�p�b�•�_���m���\�_�a�b���ƒ�b�o�h�\�h�]���i�m�l�h�\�Z�ƒ�Z�����Z���l�h���k�m���i�j�_���k�\�_�]�Z���k�_�j�\�b�k�g�_���b�g�n�h�j�f�Z�p�b�•�_���h��

�f�j�_�`�b�� �e�b�g�b�•�Z���� �j�_�^�h�\�b�f�Z�� �\�h�`�ƒ�_���� �l�Z�j�b�n�g�h�f�� �k�b�k�l�_�f�m���� �p�_�g�Z�f�Z�� �d�Z�j�Z�l�Z�� �b�� �g�Z�q�b�g�m��

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

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

�d�Z�j�Z�l�Z�� 

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

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

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

�;�j�h�•�� �k�l�Z�•�Z�e�b�r�l�Z�� �g�Z�� �e�b�g�b�•�b�� �a�Z�\�b�k�b�� �h�^�� �i�j�h�k�_�q�g�h�] �f�_�{�m�k�l�Z�g�b�q�g�h�]�� �j�Z�k�l�h�•�Z�ƒ�Z�� 

�F�_�{�m�k�l�Z�g�b�q�g�Z�� �j�Z�k�l�h�•�Z�ƒ�Z �k�m�� �^�m�`�b�g�_�� �b�a�f�_�{�m�� �m�a�Z�k�l�h�i�g�b�o�� �k�l�Z�•�Z�e�b�r�l�Z�� �b�e�b��

�k�l�Z�•�Z�e�b�r�l�Z�� �b�� �l�_�j�f�b�g�m�k�Z�� �f�_�j�_�g�h���i�h�� �l�j�Z�k�b�� �e�b�g�b�•�_���� �G�Z�� �i�j�_�a�_�g�l�h�\�Z�g�h�f�� �r�_�f�Z�l�k�d�h�f��

�i�j�b�d�Z�a�m�� �e�b�g�b�•�_�� �a�Z�� �^�m�`�b�g�m�� �f�_�{�m�k�l�Z�g�b�q�g�h�]�� �j�Z�k�l�h�•�Z�ƒ�Z�� �m�� �i�h�k�f�Z�l�j�Z�g�h�f�� �k�f�_�j�m�� ���O�I) 

�b�a�f�_�{�m�� �k�l�Z�•�Z�e�b�r�l�Z���O �b���O+ 1, �d�h�j�b�r�„�_�g�Z�� �•�_�� �h�a�g�Z�d�Z�� ���H�æ�à,�æ. �I�j�_�i�h�j�m�q�_�g�_�� �h�i�l�b�f�Z�e�g�_��
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�^�m�`�b�g�_ �f�_�{�m�k�l�Z�g�b�q�g�b�o�� �j�Z�k�l�h�•�Z�ƒ�Z�� �a�Z�\�b�k�_�� �h�^���a�h�g�_�� �]�j�Z�^�Z�� �m �d�h�•�h�•�� �k�_�� �g�Z�e�Z�a�_ ���p�_�g�l�Z�j����

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

�e�b�g�b�•�b���� �h�^�g�h�k�g�h�� �k�j�_�^�ƒ�_�� �^�m�`�b�g�_�� �i�m�l�h�\�Z�ƒ�Z�� �i�m�l�g�b�d�Z�����;�Z�g�d�h�\�b�„�� 1994). �M�� �j�_�Z�e�g�b�f��

�k�b�k�l�_�f�b�f�Z���� �^�m�`�b�g�_�� �f�_�{�m�k�l�Z�g�b�q�g�b�o�� �j�Z�k�l�h�•�Z�ƒ�Z�� �g�Z�� �•�_�^�g�h�•�� �e�b�g�b�•�b�� �f�h�]�m�� �a�g�Z�q�Z�•�g�h��

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

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

�f�_�{�m�k�l�Z�g�b�q�g�h�f�� �j�Z�k�l�h�•�Z�ƒ�m. �H�\�Z �\�j�_�^�g�h�k�l �i�j�_�^�k�l�Z�\�‚�Z �h�^�g�h�k �k�m�f�_ �k�\�b�o 

�f�_�{�m�k�l�Z�g�b�q�g�b�o �j�Z�k�l�h�•�Z�ƒ�Z ( �H�æ�à,�æ) �b �m�d�m�i�g�h�] �[�j�h�•�Z �f�_�{�m�k�l�Z�g�b�q�g�b�o �j�Z�k�l�h�•�Z�ƒ�Z: 

 �H�æ%=
1
�@

 Í Í �H�æ�à,�æ

�á�Þ�Ø�?�5

�æ�@�5

�6

�æ�à�@�5

[�I ] (2.3) 

�M�d�m�i�Z�g�� �[�j�h�•�� �f�_�{�m�k�l�Z�g�b�q�g�b�o�� �j�Z�k�l�h�•�Z�ƒ�Z�� �•�_���•�_�^�g�Z�d�� �m�d�m�i�g�h�f�� �[�j�h�•�m�� �k�l�Z�•�Z�e�b�r�l�Z��

�b�a�j�Z�q�m�g�Z�l�h�f���i�h���•�_�^�g�Z�d�h�k�l�b (2.2).  

�J�Z�k�l�h�•�Z�ƒ�_���b�a�f�_�{�m���l�_�j�f�b�g�m�k�Z���f�_�j�_�g�h���i�h���l�j�Z�k�b���e�b�g�b�•�_���i�j�_�^�k�l�Z�\�‚�Z���^�m� �̀b�g�m���e�b�g�b�•�_. 

�>�m�`�b�g�Z���e�b�g�b�•�_���m���•�_�^�g�h�f���k�f�_�j�m���•�_�^�g�Z�d�Z���•�_���a�[�b�j�m���k�\�b�o���f�_�{�m�k�l�Z�g�b�q�g�b�o���j�Z�k�l�h�•�Z�ƒ�Z�� 

 �.�æ�à= Í �H�æ�à,�æ

�á�Þ�Ø�?�5

�æ�@�5

[�I ]  (2.4) 

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

�•�_�^�g�h�f���b���m���^�j�m�]�h�f���k�f�_�j�m�����.�æ�à):  

 �. =
1
2

Í �.�æ�à=

�6

�æ�à�@�5

1
2

Í Í �H�æ�à,�æ

�á�Þ�Ø�?�5

�æ�@�5

�6

�æ�à�@�5

 [ �I ]  (2.5) 

�I�j�h�k�_�q�g�h�� �f�_�{�m�k�l�Z�g�b�q�g�h�� �j�Z�k�l�h�•�Z�ƒ�_���� �[�j�h�•�� �b�� �j�Z�k�i�h�j�_�^�� �k�l�Z�•�Z�e�b�r�l�Z�� �h�^�� �\�_�e�b�d�h�]�� �k�m��

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

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

�k�l�Z�l�b�q�d�_���_�e�_�f�_�g�l�_���e�b�g�b�•�_�� 

2.1.2. �>�b�g�Z�f�b�q�d�b���_�e�_�f�_�g�l�b���e�b�g�b�•�_ 

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

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

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

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

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

�d�h�f�n�h�j�Z���� �Z�e�b�� �b�� �k�l�Z�[�b�e�g�h�k�l�b�� �b�� �j�Z�k�i�h�e�h�`�b�\�h�k�l�b�� �m�k�e�m�]�_������ �>�b�g�Z�f�b�q�d�b�� �_�e�_�f�_�g�l�b��

�e�b�g�b�•�_���^�_�n�b�g�b�r�m���k�_���j�_�^�h�f���\�h�`�ƒ�_�� 

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

�� �\�j�_�f�_���h�[�j�l�Z���m���d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�h�f���i�_�j�b�h�^�m���\�j�_�f�_�g�Z��(�6�Ñ), 

�� �[�j�h�•���\�h�a�b�e�Z���g�Z���e�b�g�b�•�b���m���d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�h�f���i�_�j�b�h�^�m���\�j�_�f�_�g�Z��( �0�N), 

�� �d�Z�i�Z�p�b�l�_�l���l�j�Z�g�k�i�h�j�l�g�_���•�_�^�b�g�b�p�_�����I ). 

�B�a�\�_�^�_�g�b�� �^�b�g�Z�f�b�q�d�b�� �_�e�_�f�_�g�l�b�� �b�a�� �h�k�g�h�\�g�b�o�� �^�b�g�Z�f�b�q�d�b�o�� �_�e�_�f�_�g�Z�l�Z, �b�e�b�� �b�a��

�j�_�e�Z�p�b�•�_���b�a�f�_�{�m���h�k�g�h�\�g�b�o���^�b�g�Z�f�b�q�d�b�o���_�e�_�f�_�g�Z�l�Z���b���_�e�_�f�_�g�Z�l�Z���k�l�j�m�d�l�m�j�_, �k�m�� 

�� �[�j�a�b�g�_, 

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

�\�j�_�f�_�g�Z�� 

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

�\�j�_�f�_�g�Z�� 

�<�j�_�f�_���h�[�j�l�Z 

�G�Z���k�e�b�p�b��2.4. �^�Z�l���•�_���r�_�f�Z�l�k�d�b���i�j�b�d�Z�a �d�j�_�l�Z�ƒ�Z���•�_�^�g�h�]���\�h�a�b�e�Z���g�Z���e�b�g�b�•�b���g�Z���l�a�\�����i�m�l��

– �\�j�_�f�_�� �^�b�•�Z�]�j�Z�f�m. �D�j�_�l�Z�ƒ�_�f�� �^�m�`�� �l�j�Z�k�_�� �e�b�g�b�•�_���� �h�^�� �i�h�q�_�l�g�h�]�� �^�h�� �d�j�Z�•�ƒ�_�]��

�l�_�j�f�b�g�m�k�Z���� �\�h�a�b�e�h�� �i�j�_�e�Z�a�b�� �h�^�j�_�{�_�g�Z�� �f�_�{�m�k�l�Z�g�b�q�g�Z�� �j�Z�k�l�h�•�Z�ƒ�Z�� �b�� �a�Z�m�k�l�Z�\�‚�Z�� �k�_�� �g�Z��

�k�l�Z�•�Z�e�b�r�l�b�f�Z �b���l�_�j�f�b�g�m�k�b�f�Z�����L�h�f���i�j�b�e�b�d�h�f���l�j�h�r�b���k�_���h�^�j�_�{�_�g�h���\�j�_�f�_���� 
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�K�e�b�d�Z��2.4�����R�_�f�Z�l�k�d�b���i�j�b�d�Z�a���d�j�_�l�Z�ƒ�Z���\�h�a�b�e�Z���g�Z���e�b�g�b�•�b��– �i�m�l-�\�j�_�f�_���^�b�•�Z�]�j�Z�f 

�<�j�_�f�_�� �\�h�`�ƒ�_ �\�h�a�b�e�Z�� �m�� �l�h�d�m�� �•�_�^�g�h�]�� �h�[�j�l�Z�� �i�j�_�^�k�l�Z�\�‚�Z�� �\�j�_�f�_�g�k�d�b�� �i�_�j�b�h�^�� �m�� �l�h�d�m��

�d�h�]�Z�� �k�_�� �\�h�a�b�e�h�� �d�j�_�l�Z�e�h�� �b�a�f�_�{�m�� �i�h�•�_�^�b�g�b�o�� �k�l�Z�•�Z�e�b�r�l�Z�� �g�Z�� �e�b�g�b�•�b, �m�d�‚�m�q�m�•�m�„�b���k�\�_��

�\�j�_�f�_�g�k�d�_�� �]�m�[�b�l�d�_�� �m�k�e�_�^�� �m�k�e�h�\�Z�� �m�� �k�Z�h�[�j�Z�„�Z�•�g�h�f�� �l�h�d�m�� ���\�j�_�f�_�g�Z�� �k�l�Z�•�Z�ƒ�Z�� �g�Z��

�k�b�]�g�Z�e�b�k�Z�g�b�f�� �b�� �g�_�k�b�]�g�Z�e�b�k�Z�g�b�f�� �j�Z�k�d�j�k�g�b�p�Z�f�Z���� �\�j�_�f�_�g�k�d�_�� �]�m�[�b�l�d�_�� �m�k�e�_�^��

�k�Z�h�[�j�Z�„�Z�•�g�b�o�� �a�Z�]�m�r�_�ƒ�Z �b�l�^��. �M�d�m�i�g�h�� �\�j�_�f�_�� �\�h�`�ƒ�_�� �\�h�a�b�e�Z���g�Z���e�b�g�b�•�b�� ���6�R) �m�� �l�h�d�m��

�•�_�^�g�h�]�� �h�[�j�l�Z�� �i�j�_�^�k�l�Z�\�‚�Z�� �k�m�f�m�� �\�j�_�f�_�g�Z�� �\�h�`�ƒ�_�� �i�h�� �k�f�_�j�h�\�b�f�Z���� �h�^�g�h�k�g�h�� �•�_�^�g�Z�d�R�� �•�_��

�k�m�f�b���\�j�_�f�_�g�Z���\�h�`�ƒ�_���g�Z���k�\�b�f���f�_�{�m�k�l�Z�g�b�q�g�b�f���j�Z�k�l�h�•�Z�ƒ�b�f�Z�� 

 �6�R= Í �6�R�æ�à

�6

�æ�à�@�5

= Í Í �P�R�æ�à,�æ

�á�Þ�Ø�?�5

�æ�@�5

�6

�æ�à�@�5

  [�I�E�J] (2.6) 

�]�^�_���•�_�� 

�P�R�æ�à,�æ - �\�j�_�f�_�� �\�h�`�ƒ�_�� �h�^�� �k�l�Z�•�Z�e�b�r�l�Z��( �O) �^�h�� �k�l�Z�•�Z�e�b�r�l�Z��( �O+ 1) �m�� �i�h�k�f�Z�l�j�Z�g�h�f��

�k�f�_�j�m�����O�I); 

�<�j�_�f�_���q�_�d�Z�ƒ�Z�����a�Z�^�j�`�Z�\�Z�ƒ�Z�����\�h�a�b�e�Z �g�Z���k�l�Z�•�Z�e�b�r�l�b�f�Z���i�j�_�^�k�l�Z�\�‚�Z���i�_�j�b�h�^���d�h�•�b���•�_��

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

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

�^�m�`���e�b�g�b�•�_ (�6�þ). �>�h�[�b�•�Z���k�_���d�Z�h���k�m�f�Z���q�_�d�Z�ƒ�Z���i�h���k�f�_�j�h�\�b�f�Z���� 

 �6�þ= Í �6�þ�æ�à

�6

�æ�à�@�5

= Í Í �P�þ�æ�à,�æ

�á�Þ�Ø�?�5

�æ�@�5

�6

�æ�à�@�5

  [�I�E�J] (2.7) 
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�]�^�_���•�_�� 

�P�þ�æ�à,�æ - �\�j�_�f�_���q�_�d�Z�ƒ�Z���\�h�a�b�e�Z���g�Z���k�l�Z�•�Z�e�b�r�l�m���O �m���i�h�k�f�Z�l�j�Z�g�h�f���k�f�_�j�m�����O�I); 

�6�þ�æ�à – �m�d�m�i�g�h���\�j�_�f�_���q�_�d�Z�ƒ�Z �m���i�h�k�f�Z�l�j�Z�g�h�f���k�f�_�j�m�����O�I); 

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

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

�\�h�`�ƒ�b�� �b�a�f�_�{�m�� �k�l�Z�•�Z�e�b�r�l�Z�� �b�� �\�j�_�f�_�g�Z�� �q�_�d�Z�ƒ�Z�� �g�Z�� �l�b�f�� �k�l�Z�•�Z�e�b�r�l�b�f�Z���� �b�� �\�j�_�f�_��

�i�j�_�\�h�a�Z���m���•�_�^�g�h�f���k�f�_�j�m���b�a�g�h�k�b�� 

 �6�L�æ�à= �6�R�æ�à+ �6�þ�æ�à= Í �P�R�æ�à,�æ

�á�Þ�Ø�?�5

�æ�@�5

+ Í �P�þ�æ�à,�æ

�á�Þ�Ø�?�5

�æ�@�5

  [�I�E�J] (2.8) 

�^�h�d���•�_���m�d�m�i�g�h���\�j�_�f�_���i�j�_�\�h�a�Z�����6�L�����g�Z���e�b�g�b�•�b �•�_�^�g�Z�d�h�� 

 �6�L= �6�R+ �6�þ= Í Í �P�R�æ�à,�æ

�á�Þ�Ø�?�5

�æ�@�5

�6

�æ�à�@�5

+ Í Í �P�R�æ�à,�æ

�á�Þ�Ø�?�5

�æ�@�5

�6

�æ�à�@�5

  [�I�E�J] (2.9) 

�D�Z�^�Z�� �\�h�a�b�e�h�� �k�l�b�]�g�_�� �g�Z�� �l�_�j�f�b�g�m�k, �l�Z�f�h�� �k�_�� �a�Z�^�j�`�Z�\�Z�� �h�^�j�_�{�_�g�b�� �\�j�_�f�_�g�k�d�b�� �i�_�j�b�h�^��

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

�h�i�_�j�Z�l�b�\�g�b�o���n�m�g�d�p�b�•�Z�����M�d�m�i�g�h���\�j�_�f�_���a�Z�^�j�`�Z�\�Z�ƒ�Z���g�Z���l�_�j�f�b�g�m�k�b�f�Z��(�6�P�������•�_�^�g�Z�d�h���•�_��

�a�[�b�j�m���\�j�_�f�_�g�Z���a�Z�^�j�`�Z�\�Z�ƒ�Z���m���h�[�Z���k�f�_�j�Z�� 

 �6�P= Í �P�ç�Þ�Ø

�6

�æ�à�@�5

  [�I�E�J] (2.10) 

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

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

�i�j�_�^�k�l�Z�\�‚�Z �\�j�_�f�_�g�k�d�b �i�_�j�b�h�^ �b�a�f�_�{�m �^�\�Z �m�a�Z�k�l�h�i�g�Z �i�h�e�Z�k�d�Z �b�k�l�h�] �\�h�a�b�e�Z �k�Z 

�d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�_ (�i�j�_�k�_�q�g�_) �l�Z�q�d�_ �g�Z �e�b�g�b�•�b (�a�Z �d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�m �l�Z�q�d�m �k�_ 

�g�Z�•�q�_�r�„�_ �m�a�b�f�Z �l�_�j�f�b�g�m�k �b�e�b �k�l�Z�•�Z�e�b�r�l�_ �g�Z �e�b�g�b�•�b). �G�Z���h�k�g�h�\�m�� �•�_�^�g�Z�d�h�k�l�b��(2.6), 

(2.7), (2.9) �b��(2.10) �k�e�_�^�b���^�Z���•�_���m�d�m�i�g�h���\�j�_�f�_���h�[�j�l�Z���g�Z���e�b�g�b�•�b���•�_�^�g�Z�d�h�� 



48 
 

 �6�K= �6�R+ �6�þ+ �6�P= Í Í �P�R�æ�à,�æ

�á�Þ�Ø�?�5

�æ�@�5

�6

�æ�à�@�5

+ Í Í �P�þ�æ�à,�æ

�á�Þ�Ø�?�5

�æ�@�5

�6

�æ�à�@�5

+ Í �P�ç�Þ�Ø

�6

�æ�à�@�5

[�I�E�J] (2.11) 

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

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

�k�Z�h�[�j�Z�„�Z�•�Z���� �r�l�h�� �•�_�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�����i�j�_�� �k�\�_�]�Z, �j�Z�^�b�•�Z�e�g�b�o���b�� �i�_�j�b�n�_�j�g�b�o���e�b�g�b�•�Z�� �m��

�i�_�j�b�h�^�b�f�Z�� �\�j�r�g�b�o�� �h�i�l�_�j�_�„�_�ƒ�Z�� �m�� �l�h�d�m�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �e�b�g�b�•�_�����<�j�_�f�_�� �i�h�e�m�h�[�j�l�Z 

�\�h�a�b�e�Z���m���i�h�k�f�Z�l�j�Z�g�h�f���k�f�_�j�m�����O�I) �•�_�^�g�Z�d�h���•�_: 

 �6�æ�à= �6�R�æ�à+ �6�þ�æ�à+ �6�P�æ�à= Í �P�R�æ�à,�æ

�á�Þ�Ø�?�5

�æ�@�5

+ Í �P�þ�æ�à,�æ

�á�Þ�Ø�?�5

�æ�@�5

+ �P�ç�Þ�Ø
  [�I�E�J] (2.12) 

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

 �6�K= Í �6�æ�à

�6

�æ�à�@�5

= �6�5+ �6�6  [�I�E�J] (2.13) 

�<�j�_�f�_���h�[�j�l�Z���b���\�j�_�f�_�g�Z���i�h�e�m�h�[�j�l�Z���k�_���g�Z�•�q�_�r�„�_���b�a�j�Z�`�Z�\�Z�•�m���m���f�b�g�m�l�b�f�Z�����Z���j�Z�q�m�g�k�d�Z��

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

�i�j�h�p�_�^�m�j�Z���b�a�j�Z�^�_���j�_�^�h�\�Z���\�h�`�ƒ�_�� 

�;�j�a�b�g�_ 

�>�b�j�_�d�l�g�h�� �\�_�a�Z�g�h�� �a�Z���i�j�_�l�o�h�^�g�h�� �Z�g�Z�e�b�a�b�j�Z�g�Z�� �\�j�_�f�_�g�Z�� �m�� �h�d�\�b�j�m�� �p�b�d�e�m�k�Z�� �d�j�_�l�Z�ƒ�Z��

�\�h�a�b�e�Z���g�Z���e�b�g�b�•�b�����h�[�j�l�Z�����f�h�]�m���k�_���^�_�n�b�g�b�k�Z�l�b���b���h�^�]�h�\�Z�j�Z�•�m�„�_���[�j�a�b�g�_�����K�\�_���g�Z�\�_�^�_�g�_��

�[�j�a�b�g�_���b�a�j�Z�`�Z�\�Z�•�m���k�_���m���N�P���K�� 

�K�Z�h�[�j�Z�„�Z�•�g�Z���[�j�a�b�g�Z (�8�O) �\�h�a�b�e�Z���g�Z���e�b�g�b�•�b���3�F�L�I-�Z���i�j�_�^�k�l�Z�\�‚�Z���i�j�h�k�_�q�g�m���[�j�a�b�g�m��

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

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

 �8�O=
2�.
�6�R

· 60 =
�Ã �.�æ�à,�æ

�6
�æ�à�@�5

�Ã �6�R�æ�à
�6
�æ�à�@�5

· 60 =
�Ã �Ã �H�æ�à,�æ

�á�Þ�Ø�?�5
�æ�@�5

�6
�æ�à�@�5

�Ã �Ã �P�é�æ�à
�á�Þ�Ø�?�5
�æ�@�5

�6
�æ�à�@�5

 · 60 d
�G�I
�D

h (2.14) 
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�;�j�a�b�g�Z���i�j�_�\�h�a�Z (�8�L) �i�j�_�^�k�l�Z�\�‚�Z���i�j�h�k�_�q�g�m���[�j�a�b�g�m���d�h�•�m���\�h�a�b�e�h�����i�m�l�g�b�d�����h�k�l�\�Z�j�m�•�_��

�i�j�b�e�b�d�h�f�� �d�j�_�l�Z�ƒ�Z�� �b�a�f�_�{�m�� �^�\�Z�� �l�_�j�f�b�g�m�k�Z�� �g�Z�� �e�b�g�b�•�b���� �>�h�[�b�•�Z�� �k�_�� �d�Z�h�� �h�^�g�h�k�� �b�a�f�_�{�m��

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

 �8�L=
2�.

�6�L
· 60 =

�Ã �.�æ�à
�6
�æ�à�@�5

�Ã �6�L�æ�à
�6
�æ�à�@�5

· 60 =
�Ã �.�æ�à

�6
�æ�à�@�5

�Ã �6�R�æ�à+ �Ã �6�«�æ�à
�6
�æ�à�@�5

�6
�æ�à�@�5

 · 60 d
�G�I

�D
h (2.15) 

�;�j�a�b�g�Z�� �h�[�j�l�Z (�8�K���� �•�_�� �k�j�_�^�ƒ�Z�� �[�j�a�b�g�Z�� �d�h�•�m�� �\�h�a�b�e�h�� �h�k�l�\�Z�j�b�� �m�� �l�h�d�m�� �•�_�^�g�h�]���h�[�j�l�Z�� �g�Z��

�e�b�g�b�•�b���� �m�a�b�f�Z�•�m�„�b�� �m�� �h�[�a�b�j�� �\�j�_�f�_�� �\�h�`�ƒ�_���� �a�Z�^�j�`�Z�\�Z�ƒ�Z�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�b�f�Z�� �b��

�l�_�j�f�b�g�m�k�b�f�Z�� 

 

�8�K=
2�.
�6�K

· 60 =
�Ã �.�æ�à

�6
�æ�à�@�5

�Ã �6�æ�à
�6
�æ�à�@�5

· 60

=
�Ã �.�æ�à

�6
�æ�à�@�5

�Ã �6�R�æ�à+ �Ã �6�«�æ�à+ �Ã �6�P�æ�à
�6
�æ�à�@�5

�6
�æ�à�@�5

�6
�æ�à�@�5

 · 60 d
�G�I
�D

h 

(2.16) 

�?�d�k�i�e�h�Z�l�Z�p�b�h�g�Z���[�j�a�b�g�Z (�8�A�����i�j�_�^�k�l�Z�\�‚�Z���k�j�_�^�ƒ�m���[�j�a�b�g�m���\�h�a�b�e�Z���h�k�l�\�Z�j�_�g�m���m���l�h�d�m��

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

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

�d�h�•�_���•�_���\�h�a�b�e�h���i�j�h�\�_�e�h���g�Z���j�Z�^�m�����*�N): 

 �8�A=
�-

�*�N
  d

�G�I

�D
h (2.17) 

�;�j�h�•���\�h�a�b�e�Z���g�Z���e�b�g�b�•�b 

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

�i�j�b�e�b�d�h�f�� �i�j�h�•�_�d�l�h�\�Z�ƒ�Z�� �j�_�^�h�\�Z�� �\�h�`�ƒ�_�� �g�Z�� �e�b�g�b�•�b���� �F�_�{�m�l�b�f���� �h�\�Z�•�� �i�Z�j�Z�f�_�l�Z�j�� �•�_��

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

�i�h�l�j�Z�`�ƒ�_�����=�e�Z�\�g�b���n�Z�d�l�h�j���h�^���m�l�b�p�Z�•�Z���g�Z���i�j�h�j�Z�q�m�g���i�h�l�j�_�[�g�h�]���[�j�h�•�Z���\�h�a�b�e�Z���g�Z���j�Z�^�m��

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

�i�j�h�j�Z�q�m�g���i�h�l�j�_�[�g�h�]���[�j�h�•�Z���\�h�a�b�e�Z���g�Z���e�b�g�b�•�b���m���d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�h�f���i�_�j�b�h�^�m�����0�å�����•�_�� 

 �0�å =
�<�à�Ø�å�®�6�K
�I �®�G�Ü�Þ

[�R�K�V] (2.18) 

 �]�^�_���k�m�� 
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�<�à�Ø�å – �f�_�j�h�^�Z�\�g�Z���\�j�_�^�g�h�k�l���i�j�h�l�h�d�Z���i�m�l�g�b�d�Z����putnika/h�����m���d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�h�f��

�i�_�j�b�h�^�m�� 

m – �d�Z�i�Z�p�b�l�_�l���\�h�a�b�e�Z���d�h�•�Z���j�Z�^�_���g�Z���e�b�g�b�•�b�����P�H�V�W�D���Y�R�]�L�O�X���� 

�6�K – �\�j�_�f�_���h�[�j�l�Z���\�h�a�b�e�Z���g�Z���e�b�g�b�•�b�����P�L�Q���� 

�G�Ü�Þ –  �d�h�_�n�b�p�b�•�_�g�l���b�k�d�h�j�b�r�„�_�ƒ�Z���f�_�k�l�Z���g�Z���d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�h�•���^�_�h�g�b�p�b�� 

�<�b�r�_�� �^�_�l�Z�‚�Z�� �h�� �f�h�^�_�e�b�f�Z�� �a�Z�� �i�j�h�j�Z�q�m�g�� �f�_�j�h�^�Z�\�g�b�o�� �\�j�_�^�g�h�k�l�b�� �l�j�Z�g�k�i�h�j�l�g�b�o��

�a�Z�o�l�_�\�Z�� �b�� �d�h�_�n�b�p�b�•�_�g�l�m�� �b�k�d�h�j�b�r�„�_�ƒ�Z�� �f�_�k�l�Z�� �g�Z�� �d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�h�•�� �^�_�h�g�b�p�b���[�b�„�_�� �m��

�g�Z�j�_�^�g�b�f���i�h�]�e�Z�\�‚�b�f�Z���h�\�h�]���j�Z�^�Z.  

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

�l�j�Z�g�k�i�h�j�l�g�h�]�� �k�Z�k�l�Z�\�Z���� �d�h�•�b�� �j�Z��̂b�� �g�Z�� �e�b�g�b�•�b�����D�Z�i�Z�p�b�l�_�l�� �\�h�a�b�e�Z��– �l�j�Z�g�k�i�h�j�l�g�_��

�•�_�^�b�g�b�p�_�����“ ) �i�j�_�^�k�l�Z�\�‚�Z���m�d�m�i�Z�g���[�j�h�•���f�_�k�l�Z���m���\�h�a�b�e�m�����j�Z�q�m�g�Z�•�m�„�b���f�_�k�l�Z���a�Z���k�_�^�_�ƒ�_��

(�I ’) �b�� �a�Z�� �k�l�Z�•�Z�ƒ�_�� �i�m�l�g�b�d�Z (�I ’’). �I�j�h�p�_�g�l�m�Z�e�g�h�� �m�q�_�r�„�_�� �[�j�h�•�Z���f�_�k�l�Z�� �a�Z�� �k�_�^�_�ƒ�_�� �m��

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

�d�h�•�b�f�Z�� �k�l�Z�•�Z�ƒ�_ �i�m�l�g�b�p�b�f�Z �g�b�•�_�� �^�h�a�\�h�‚�_�g�h. �D�Z�^�Z�� �d�Z�i�Z�p�b�l�_�l�� �•�_�^�g�_�� �l�j�Z�g�k�i�h�j�l�g�_��

�•�_�^�b�g�b�p�_���g�_���f�h�`�_���^�Z���a�Z�^�h�\�h�‚�b���l�j�Z�g�k�i�h�j�l�g�_���a�Z�o�l�_�\�_���g�Z���h�i�l�b�f�Z�e�Z�g���g�Z�q�b�g�����Z���i�h�k�l�h�•�b��

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

�l�j�Z�g�k�i�h�j�l�g�b�� �k�Z�k�l�Z�\�b���� �H�\�h�� �•�_�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �i�j�_�� �k�\�_�]�Z�� �r�b�g�k�d�b�o���m�j�[�Z�g�b�o��

�i�h�^�k�b�k�l�_�f�Z�� ���l�j�Z�f�\�Z�•���� �/�5�7���� �f�_�l�j�h�����i�j�b�]�j�Z�^�k�d�Z�� �`�_�e�_�a�g�b�p�Z�����b�l�^����. �D�Z�i�Z�p�b�l�_�l��

�l�j�Z�g�k�i�h�j�l�g�h�]�� �k�Z�k�l�Z�\�Z (�%�Í�Ì ���� �•�_�� �•�_�^�g�Z�d�� �k�m�f�b�� �d�Z�i�Z�p�b�l�_�l�Z�� �•�_�^�b�g�b�p�Z�� �h�^�� �d�h�•�b�o�� �k�_��

�k�Z�k�l�h�•�b�� 

 �%�Í�Ì = Í �0�Þ�®�I �Þ

�Ú

�Þ�@�5

 d
�I�A�O�P�=

�P�N�=�J�O�L�K�N�P�J�K�I�O�=�O�P�=�R�Q
h (2.19) 

�]�^�_���•�_��m�i  – �d�Z�i�Z�p�b�l�_�l�� �l�j�Z�g�k�i�h�j�l�g�_�� �•�_�^�b�g�b�p�_�� �d�h�g�k�l�j�m�d�p�b�•�k�d�h-�_�d�k�i�e�h�Z�l�Z�p�b�h�g�_��

�]�j�m�i�_��k, N�i  – �[�j�h�•���\�h�a�b�e�Z���d�h�g�k�l�j�m�d�p�b�•�k�d�h-�_�d�k�i�e�h�Z�l�Z�p�b�h�g�_���]�j�m�i�_ �G �m���l�j�Z�g�k�i�h�j�l�g�h�f��

�k�Z�k�l�Z�\�m, �Z���C �•�_���[�j�h�•���j�Z�a�e�b�q�b�l�b�o���d�h�g�k�l�j�m�d�p�b�•�k�d�h-�_�d�k�i�e�h�Z�l�Z�p�b�h�g�b�o���]�j�m�i�Z�� 
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�B�g�l�_�j�\�Z�e 

�<�j�_�f�_�g�k�d�b�� �i�_�j�b�h�^�� �b�a�f�_�{�m�� �i�j�h�e�Z�k�d�Z�� ���i�h�e�Z�k�d�Z���� �^�\�Z�� �m�a�Z�k�l�h�i�g�Z�� �\�h�a�b�e�Z�� �d�j�h�a�� �b�k�l�m��

�i�j�_�k�_�q�g�m���l�Z�q�d�m���m���i�h�k�f�Z�l�j�Z�g�h�f���k�f�_�j�m���e�b�g�b�•�_���g�Z�a�b�\�Z���k�_���b�g�l�_�j�\�Z�e���k�e�_�{�_�ƒ�Z���\�h�a�b�e�Z. 

�B�g�l�_�j�\�Z�e�� �k�_�� �b�a�j�Z�`�Z�\�Z �m�� �f�b�g�m�l�b�f�Z���� �Z�� �^�h�[�b�•�Z�� �k�_�� �h�^�g�h�k�� �\�j�_�f�_�g�Z���h�[�j�l�Z��(�6�K) �b���[�j�h�•�Z��

�\�h�a�b�e�Z���g�Z���e�b�g�b�•�b���g�Z���j�Z�^�m��( �0�å): 

 �E=
�6�K
�0�å

 [�I�E�J] (2.20) 

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

�l�h�d�m�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �e�b�g�b�•�_���� �H�\�h�� �•�_�� �i�h�k�e�_�^�b�p�Z�� �l�h�]�Z�� �r�l�h�� �•�_�� �b�g�l�_�j�\�Z�e�� �m���h�[�j�g�m�l�h�• 

�k�j�Z�a�f�_�j�b���k�Z���h�[�b�f�h�f���f�_�j�h�^�Z�\�g�b�o���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z (�<�à�Ø�å)�����D�Z�d�h���[�b�k�f�h���^�h�r�e�b��

�^�h�� �h�\�_�� �\�_�a�_�� �d�j�_�g�m�„�_�f�h�� �h�^�� �•�_�^�g�Z�d�h�k�l�b (2.18) �b�� �h�g�^�Z�� �k�_���b�g�l�_�j�\�Z�e���f�h�`�_�� �b�a�j�Z�a�b�l�b�� �b��

�d�Z�h�� 

 �E=
�I �®�G�Ü�Þ

�<�à�Ø�å
· 60[�I�E�J] (2.21) 

�N�j�_�d�\�_�g�p�b�•�Z 

�N�j�_�d�\�_�g�p�b�•�Z�����m�q�_�k�l�Z�e�h�k�l�� �i�j�_�^�k�l�Z�\�‚ �Z���[�j�h�•���\�h�a�b�e�Z�����\�h�a�g�b�o���•�_�^�b�g�b�p�Z�������d�h�•�Z���i�j�h�{�m��

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

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

�B�a�j�Z�q�m�g�Z�\�Z���k�_���h�^�g�h�k�h�f���b�a�f�_�{�m���[�j�h�•�Z���\�h�a�b�e�Z���g�Z���j�Z�^�m�����0�å) �b���\�j�_�f�_�g�Z���l�j�Z�•�Z�ƒ�Z���h�[�j�l�Z��

(�6�K)�����Z���b�a�j�Z�`�Z�\�Z���k�_���m���[�j�h�•�m���\�h�a�b�e�Z���g�Z���q�Z�k�� 

 �B=
�0�å

�6�K
�®60 �B

�R�K�V
�D

�C (2.22) 

�N�j�_�d�\�_�g�p�b�•�Z�� �\�h�a�b�e�Z�� �g�Z�� �e�b�g�b�•�b �k�m�r�l�b�g�k�d�b�� �i�j�_�^�k�l�Z�\�‚�Z�� �j�_�p�b�i�j�h�q�g�m �\�j�_�^�g�h�k�l��

�b�g�l�_�j�\�Z�e�m�� 

 �B=
60
�E

 �B
�R�K�V
�y

�C (2.23) 

�K�e�b�q�g�h�� �d�Z�h�� �b�� �b�g�l�_�j�\�Z�e���� �\�j�_�^�g�h�k�l�� �n�j�_�d�\�_�g�p�b�•�_�� �\�h�a�b�e�Z�� �k�_�� �^�_�n�b�g�b�r�_�� �a�Z�� �k�\�Z�d�b��

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

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

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

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

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

�G�Z���^�_�e�h�\�b�f�Z���f�j�_� �̀_ �e�b�g�b�•�Z�� �•�Z�\�g�h�]�� �f�Z�k�h�\�g�h�]�� �l�j�Z�g�k�i�h�j�l�Z, �d�h�•�_�� �h�i�k�e�m�`�m�•�_�� �\�b�r�_�� �h�^��

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

�n�j�_�d�\�_�g�p�b�•�m. �A�Z�•�_�^�g�b�q�d�Z���n�j�_�d�\�_�g�p�b�•�Z���\�h�a�b�e�Z���k�_���b�a�j�Z�q�m�g�Z�\�Z���d�Z�h���k�m�f�Z�� �n�j�_�d�\�_�g�p�b�•�Z��

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

 �B�í�Ö =  Í �B�Ý�Ö

�à

�Ý�@�5

�B
�R�K�V
�y

�C (2.24) 

�]�^�_���•�_�� 

�I  – �m�d�m�i�Z�g���[�j�h�•���e�b�g�b�•�Z���q�b�•�_���k�_���l�j�Z�k�_���i�j�_�d�e�Z�i�Z�•�m���g�Z���^�_�h�g�b�p�b�����G); 

�H – �[�j�h�•�Z�q���d�h�•�b���m�a�b�f�Z���\�j�_�^�g�h�k�l�b���h�^�������^�h���I  (�F= 1,2,…�I �������a�Z���k�\�Z�d�m���h�^���e�b�g�b�•�Z�� 

�B�ß�Ö – �n�j�_�d�\�_�g�p�b�•�Z���e�b�g�b�•�_�����H�����g�Z���^�_�h�g�b�p�b�����G); 

�B�í�Ö – �n�j�_�d�\�_�g�p�b�•�Z���\�h�a�b�e�Z���g�Z���a�Z�•�_�^�g�b�q�d�h�•���^�_�h�g�b�p�b���e�b�g�b�•�Z�����G). 

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

�g�Z���a�Z�•�_�^�g�b�q�d�h�•���^�_�h�g�b�p�b���b���l�h���i�j�b�f�_�g�h�f���f�h�^�_�e�Z��(2.23): 

 �E�í�Ö =
60
�B�í�Ö

 [ �I�E�J] (2.25) 

�L�j�Z�g�k�i�h�j�l�g�Z���k�i�h�k�h�[�g�h�k�l���e�b�g�b�•�_ 

�L�j�Z�g�k�i�h�j�l�g�Z�� �k�i�h�k�h�[�g�h�k�l�� �e�b�g�b�•�_���� �d�h�•�Z�� �k�_�� �g�Z�a�b�\�Z�� �b�� �d�Z�i�Z�p�b�l�_�l�� �e�b�g�b�•�_�����i�j�_�^�k�l�Z�\�‚�Z��

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

�b�a�j�Z�`�Z�\�Z�� �k�_�� �d�Z�h���k�m�f�Z���i�j�h�b�a�\�h�^�Z �m�q�_�k�l�Z�e�h�k�l�b��(�B�Þ)  �b �d�Z�i�Z�p�b�l�_�l�Z�� �l�j�Z�g�k�i�h�j�l�g�_��

�•�_�^�b�g�b�p�_ ( �I �Þ)  �i�h�� �k�\�b�f�� �d�h�g�k�l�j�m�d�p�b�•�k�d�h-�_�d�k�i�e�h�Z�l�Z�p�b�h�g�b�f�� �]�j�m�i�Z�f�Z�� �\�h�a�b�e�Z���G 

(�G= 1,2,…,�C), �d�h�•�_���j�Z�^�_���g�Z���e�b�g�b�•�b: 
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 �%= Í �B�Þ �®�I �Þ

�Ú

�Þ�@�5

d
�I�A�O�P�=

�y
h (2.26) 

�$�d�h���g�Z���e�b�g�b�•�b���j�Z�^�b���•�_�^�Z�g���l�b�i���\�h�a�b�e�Z, �h�g�^�Z���•�_�^�g�Z�d�h�k�l���i�h�k�l�Z�•�_�� 

 �%= �B�®�I d
�I�A�O�P�=

�y
h (2.27) 

�D�Z�i�Z�p�b�l�_�l���e�b�g�b�•�_���k�_���g�Z�•�q�_�r�„�_���b�a�j�Z�`�Z�\�Z�� �m���à�Ø�æ�ç�Ô

�y
 �b�e�b���é�â�í

�y
 �����b�� �m���h�\�h�f���^�j�m�]�h�f���k�e�m�q�Z�•�m��

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

�I�j�_�\�h�a�g�Z���k�i�h�k�h�[�g�h�k�l���e�b�g�b�•�_���^�h�[�b�•�_�g�Z���i�j�_�d�h���f�h�^�_�e�Z��(2.27) �q�_�k�l�h���k�_���g�Z�a�b�\�Z���b���j�Z�^�g�b��

�d�Z�i�Z�p�b�l�_�l�� �e�b�g�b�•�_���� �K�� �^�j�m�]�_�� �k�l�j�Z�g�_�����f�Z�d�k�b�f�Z�e�g�Z�� �l�j�Z�g�k�i�h�j�l�g�Z�� �f�h�„�� �b�e�b���f�Z�d�k�b�f�Z�e�g�b��

�d�Z�i�Z�p�b�l�_�l�� �a�Z�\�b�k�b�� �h�^�� �f�b�g�b�f�Z�e�g�h�]�� �b�g�l�_�j�\�Z�e�Z�� �k�e�_�{�_�ƒ�Z�� �\�h�a�b�e�Z���� �d�h�•�b�� �•�_�� �f�h�]�m�„�_��

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

2.1.3. �H�k�g�h�\�g�_���d�e�Z�k�b�n�b�d�Z�p�b�•�_ �e�b�g�b�•�Z �•�Z�\�g�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z 

�G�Z�� �h�k�g�h�\�m�� �d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�b�o���k�l�Z�l�b�q�d�b�o �b�� �^�b�g�Z�f�b�q�d�b�o�� �_�e�_�f�_�g�Z�l�Z�� �f�h�]�m�„�_�� �•�_��

�b�a�\�j�r�b�l�b�� �b�� �i�h�^�_�e�_�� �e�b�g�b�•�Z�� �g�Z�� �h�^�j�_�{�_�g�_�� �]�j�m�i�_���� �I�j�_�f�Z�� �j�_�`�b�f�m�� �k�l�Z�•�Z�ƒ�Z���� �h�^�g�h�k�g�h��

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

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

�k�l�Z�•�Z�e�b�r�l�b�f�Z�� �k�Z�� �g�Z�•�\�_�„�h�f�� �b�a�f�_�g�h�f�� �i�m�l�g�b�d�Z���� �b�� �_�d�k�i�j�_�k�� �e�b�g�b�•�_�� ���a�Z�m�k�l�Z�\�‚�Z�•�m�� �k�_��

�k�Z�f�h���g�Z���l�_�j�f�b�g�m�k�b�f�Z�������I�j�_�f�Z���i�_�j�b�h�^�m���^�Z�g�Z���m���d�h�f�_���n�m�g�d�p�b�h�g�b�r�m���i�h�k�l�h�•�_���j�_�^�h�\�g�_��

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

�n�m�g�d�p�b�h�g�b�r�m�� �k�Z�f�h�� �m�� �\�j�r�g�b�f�� �k�Z�l�b�f�Z�� �b�� �g�h�„�g�_�� �e�b�g�b�•�_�����3�_�^�g�Z �h�^�� �h�k�g�h�\�g�b�o 

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

�p�_�g�l�j�Z�e�g�m���a�h�g�m���m�j�[�Z�g�h�]���i�h�^�j�m�q�•�Z�����k�e�b�d�Z 2.5). 

�G�Z�•�a�Z�k�l�m�i�‚�_�g�b�•�b�� �l�b�i�h�\�b�� �e�b�g�b�•�Z�� �k�m�� �j�Z�^�b�•�Z�e�g�b�� �b�� �^�b�•�Z�f�_�l�j�Z�e�g�b���� �d�h�•�_�� �h�i�k�e�m�`�m�•�m��

�p�_�g�l�j�Z�e�g�_�� �a�h�g�_�� �m�j�[�Z�g�h�]�� �i�h�^�j�m�q�•�Z�� �]�^�_�� �m�� �a�h�g�_�� �g�Z�•�\�_�„�_�� �Z�l�j�Z�d�p�b�•�_���� �b�� �i�_�j�b�n�_�j�g�_�� �a�h�g�_��

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

�i�_�j�b�n�_�j�g�_�� �a�h�g�_�� �k�Z�� �p�_�g�l�j�Z�e�g�h�f�� �a�h�g�h�f�� �m�j�[�Z�g�h�]�� �i�h�^�j�m�q�•�Z�����>�b�•�Z�f�_�l�j�Z�e�g�_�� �e�b�g�b�•�_ 

�g�Z�k�l�Z�e�_�� �k�m�� �k�i�Z�•�Z�ƒ�_�f�� �^�\�_�� �j�Z�^�b�•�Z�e�g�_���� �Z�� �g�Z�•�q�_�r�„�b�� �j�Z�a�e�h�]�� �a�Z�� �l�h�� �•�_�k�l�_�� �j�Z�k�l�_�j�_�„�_�ƒ�_��

�p�_�g�l�j�Z�e�g�_���a�h�g�_���]�j�Z�^�Z���h�^���l�_�j�f�b�g�m�k�Z���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z�����3�h�r���•�_�^�g�Z��
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�i�j�_�^�g�h�k�l���^�b�•�Z�f�_�l�j�Z�e�g�b�o�� �e�b�g�b�•�Z�� �•�_�k�l�_�� �_�e�b�f�b�g�b�k�Z�ƒ�_�� �i�h�l�j�_�[�_�� �a�Z���i�j�_�k�_�^�Z�ƒ�_�f�����3�_�^�Z�g��

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

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

 

�K�e�b�d�Z��2.5�����D�e�Z�k�b�n�b�d�Z�p�b�•�Z���e�b�g�b�•�Z���i�j�_�f�Z���i�h�e�h�`�Z�•�m���l�j�Z�k�_���b���l�_�j�f�b�g�m�k�Z���m���h�^�g�h�k�m���g�Z���m�j�[�Z�g�h��

�i�h�^�j�m�q�•�_ 

�M�� �k�e�m�q�Z�•�m�� �i�h�k�l�h�•�Z�ƒa �b�g�l�_�g�a�b�\�g�b�o�� �l�h�d�h�\�Z�� �i�m�l�g�b�d�Z�� �b�a�f�_�{�m�� �^�\�Z�� �i�_�j�b�n�_�j�g�Z�� �^�_�e�Z��

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

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

�i�h�^�j�m�q�•�_���q�b�f�_���k�_���k�d�j�Z�„�m�•�_���\�j�_�f�_���i�m�l�h�\�Z�ƒ�Z���a�Z���^�b�j�_�d�l�g�_���i�m�l�g�b�d�_�� 

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

�I�j�_�f�Z���k�\�h�•�b�f���d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�Z���k�e�b�q�g�_���k�m���j�Z�^�b�•�Z�e�g�b�f���e�b�g�b�•�Z�f�Z.   

�I�h�k�_�[�Z�g���l�b�i���e�b�g�b�•�Z���i�j�_�^�k�l�Z�\�‚�Z�•�m���d�j�m�`�g�_���e�b�g�b�•�_�����M�d�h�e�b�d�h���b�f �l�j�Z�k�Z���i�j�h�e�Z�a�b���d�j�h�a��

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

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

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

�i�h�g�_�d�Z�^���d�h�j�b�k�l�_���b���d�Z�h���i�_�j�b�n�_�j�g�_���e�b�g�b�•�_�����L�Z�^�Z���h�g�_���h�[�b�q�g�h���b�f�Z�•�m���k�\�j�o�m���Ä�g�Z�i�h�•�g�b�o�³��

�e�b�g�b�•�Z�� ���_�g�]�e���� �I�H�H�G�H�U���� �a�Z�� �\�b�k�h�d�h�� �d�Z�i�Z�p�b�l�b�\�g�_�� �d�h�j�b�^�h�j�_�� ���g�Z�� �d�h�•�b�f�Z�� �g�Z�•�q�_�r�„�_��

�n�m�g�d�p�b�h�g�b�r�m���j�Z�^�b�•�Z�e�g�_���b�e�b �^�b�•�Z�f�_�l�j�Z�e�g�_���e�b�g�b�•�_����  
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3. �>�?�N�B�G�B�K�:�5�? �L�J�:�G�K�I�H�J�L�G�B�O���A�:�O�L�?�<�: 

�@�b�\�h�l�� �‚�m�^�b�� �\�_�a�Z�g��je �a�Z�� �h�[�Z�\�‚�Z�ƒ�_�� �f�g�h�]�h�[�j�h�•�g�b�o�� �Z�d�l�b�\�g�h�k�l�b���� �F�_�k�l�h�� �k�l�Z�g�h�\�Z�ƒ�Z�� �b��

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

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

�i�j�h�p�_�k�Z�����‚�m�^�b���b���b�e�b���k�l�\�Z�j�b�����m���i�j�h�k�l�h�j�m���b���\�j�_�f�_�g�m�����h�^�g�h�k�g�h���h�[�_�a�[�_�{�_�ƒ�_���m�k�e�h�\�Z���^�Z��

�k�_�� �h�g�b�� �³�g�Z�{�m�� �g�Z�� �i�j�Z�\�h�f�� �f�_�k�l�m�� �m�� �i�j�Z�\�h�f�� �l�j�_�g�m�l�d�m�� �\�j�_�f�_�g�Z�´���� �>�Z�� �[�b�� �k�_�� �h�\�b�� �m�k�e�h�\�b��

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

3.1. �I�h�•�Z�f���l�j�Z�g�k�i�h�j�l�g�b�o���i�h�l�j�_�[�Z 

�K�\�Z�d�h�� �d�j�_�l�Z�ƒ�_�� �h�[�•�_�d�Z�l�Z�� �l�j�Z�g�k�i�h�j�l�Z, �h�^�g�h�k�g�h�� �ƒ�b�o�h�\�Z�� �^�b�k�e�h�d�Z�p�b�•�Z�� �h�^�� �f�_�k�l�Z��

�g�Z�k�l�Z�g�d�Z�� �i�h�l�j�_�[�_�� �^�h�� �f�_�k�l�Z�� �]�^�_�� �h�g�Z�� �i�j�_�k�l�Z�•�_, �g�Z�a�b�\�Z�� �k�_���l�j�Z�g�k�i�h�j�l�g�D�� �i�h�l�j�_�[�D. 

�<�_�e�b�q�b�g�Z�� �d�h�•�h�f�� �k�_���h�i�b�k�m�•�_�� �l�j�Z�g�k�i�h�j�l�g�Z���i�h�l�j�_�[�Z�� �g�Z�a�b�\�Z�� �k�_���i�m�l�h�\�Z�ƒ�_���� �l�•���� �d�j�_�l�Z�ƒ�_��

�Ä�h�^�� �\�j�Z�l�Z�� �^�h�� �\�j�Z�l�Z�³�� �h�^�� �b�a�\�h�j�g�_�� �^�h�� �p�b�‚�g�_�� �l�Z�q�d�_�� �k�Z�� �h�^�j�_�{�_�g�h�f�� �k�\�j�o�h�f�� �I�m�l�h�\�Z�ƒ�Z��

�f�h�]�m�� �[�b�l�b�� �i�j�h�k�l�Z�� �b�� �k�e�h�`�_�g�Z���� �l�j�Z�g�k�i�h�j�l�g�Z�� �b�� �i�_�r�Z�q�d�Z. �L�b�p�Z�� ���������������^�Z�•�_�� �k�e�_�^�_�„�_��

�^�_�n�b�g�b�p�b�•�_���\�j�k�l�Z���i�m�l�h�\�Z�ƒ�Z�� 

�I�j�h�k�l�b�f�� �i�m�l�h�\�Z�ƒ�_�f �k�_�� �g�Z�a�b�\�Z�� �d�j�_�l�Z�ƒ�_�� �h�^�� �\�j�Z�l�Z�� �^�h�� �\�j�Z�l�Z���� �h�^�g�h�k�g�h�� �h�^��

�i�h�q�_�l�g�_�� �^�h�� �p�b�‚�g�_�� �l�Z�q�d�_�� �i�m�l�h�\�Z�ƒ�Z���� �d�h�•�_�� �k�_�� �h�[�Z�\�b�� �i�_�r�b�p�_�� �b�e�b�� �l�j�Z�g�k�i�h�j�l�g�b�f��

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

�^�j�m�]�b���\�b�^���l�j�Z�g�k�i�h�j�l�Z�� 

�K�e�h�`�_�g�b�f���b�e�b���a�[�b�j�g�b�f���i�m�l�h�\�Z�ƒ�_�f �k�_���g�Z�a�b�\�Z �d�j�_�l�Z�ƒ�_���Ä�h�^���\�j�Z�l�Z���^�h���\�j�Z�l�Z�´����

�h�^�g�h�k�g�h���h�^���i�h�q�_�l�g�_���^�h���p�b�‚�g�_���l�Z�q�d�_���i�m�l�h�\�Z�ƒ�Z�����[�_�a���i�h�k�_�„�b�\�Z�ƒ�Z���^�j�m�]�b�o���p�b�‚�g�b�o��

�l�Z�q�Z�d�Z�����d�h�•�_���k�_���h�[�Z�\�‚�Z���k�Z���\�b�r�_���g�Z�q�b�g�Z���l�j�Z�g�k�i�h�j�l�Z�� 

�L�j�Z�g�k�i�h�j�l�g�b�f�� �i�m�l�h�\�Z�ƒ�_�f �k�_�� �g�Z�a�b�\�Z�� �d�j�_�l�Z�ƒ�_�� �h�^�� �i�h�q�_�l�g�_�� �^�h�� �p�b�‚�g�_�� �l�Z�q�d�_��

�i�m�l�h�\�Z�ƒ�Z�� �d�h�•�_�� �k�_�� �h�[�Z�\�b�� �g�_�d�b�f�� �l�j�Z�g�k�i�h�j�l�g�b�f�� �k�j�_�^�k�l�\�h�f�� �h�^�g�h�k�g�h�� �g�Z�q�b�g�h�f��

���\�b�^�h�f�����l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z�� 

�I�j�h�k�l�h�� �l�j�Z�g�k�i�h�j�l�g�h�� �i�m�l�h�\�Z�ƒ�_ �k�_�� �g�Z�a�b�\�Z�� �i�m�l�h�\�Z�ƒ�_�� �h�^�� �i�h�q�_�l�g�_�� �^�h�� �p�b�‚�g�_ 

�l�Z�q�d�_���� �d�h�•�_�� �k�_�� �h�[�Z�\�b�� �•�_�^�g�b�f�� �g�Z�q�b�g�h�f�� �l�j�Z�g�k�i�h�j�l�Z���� �[�_�a�� �i�j�_�k�_�^�Z�ƒ�Z���� �M�� �•�Z�\�g�h�f��

�l�j�Z�g�k�i�h�j�l�m���i�m�l�g�b�d�Z���h�\�h���i�m�l�h�\�Z�ƒ�_���k�_���g�Z�a�b�\�Z���b���i�m�l�h�\�Z�ƒ�_���g�Z���e�b�g�b�•�b�� 
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�K�e�h�`�_�g�h�� �l�j�Z�g�k�i�h�j�l�g�h�� �i�m�l�h�\�Z�ƒ�_ �k�_�� �g�Z�a�b�\�Z�� �i�m�l�h�\�Z�ƒ�_�� �•�_�^�g�b�f�� �b�e�b�� �\�b�r�_��

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

�i�m�l�h�\�Z�ƒ�Z���� �:�d�h�� �k�_�� �h�[�Z�\�b�� �k�j�_�^�k�l�\�b�f�Z�� �•�Z�\�g�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� �h�g�^�Z�� �k�_�� �h�g�Z��

�g�Z�a�b�\�Z���b���i�m�l�h�\�Z�ƒ�_�f���g�Z���f�j�_�`�b.  

�I�j�b�f�_�j�� �k�e�h�`�_�g�h�]�� �i�m�l�h�\�Z�ƒ�Z���d�h�j�b�r�„�_�ƒ�_�f�� �^�\�_�� �e�b�g�b�•�_�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z��

�i�m�l�g�b�d�Z���^�Z�l���•�_���g�Z���k�e�b�p�b 3.1. 

 

�K�e�b�d�Z��3.1�����K�e�h�`�_�g�h���l�j�Z�g�k�i�h�j�l�g�h���i�m�l�h�\�Z�ƒ�_��– �r�_�f�Z�l�k�d�b���i�j�b�d�Z�a�����L�b�p�Z�������������� 

�K�\�Z�d�h���i�m�l�h�\�Z�ƒ�_���i�j�h�k�l�h�j�g�h���•�_���^�_�n�b�g�b�k�Z�g�h���i�h�q�_�l�g�h�f���l�Z�q�d�h�f�����b�a�\�h�j�h�f�����i�m�l�h�\�Z�ƒ�Z���b��

�a�Z�\�j�r�g�h�f���l�Z�q�d�h�f�����p�b�‚�_�f�����i�m�l�h�\�Z�ƒ�Z�����Z���m���\�j�_�f�_�g�m���l�j�_�g�m�l�d�h�f���g�Z�k�l�Z�g�d�Z���b���a�Z�\�j�r�_�l�d�Z��

�i�m�l�h�\�Z�ƒ�Z���� �M�d�m�i�g�h���j�Z�k�l�h�•�Z�ƒ�_�� �d�h�•�_�� �i�m�l�g�b�d�� �i�j�_�{�_�� �m�� �l�h�d�m�� �i�m�l�h�\�Z�ƒ�Z�� �g�Z�a�b�\�Z�� �k�_��

�^�m�`�b�g�h�f�� �i�m�l�h�\�Z�ƒ�Z (�.�L�Q�P)���� �H�g�Z�� �k�_�� �^�h�[�b�•�Z�� �d�Z�h�� �a�[�b�j�� �^�m�`�b�g�Z�� �i�_�r�Z�q�_�ƒ�Z �^�h��

�m�e�Z�k�d�Z���b�a�e�Z�k�d�Z�� �m �k�b�k�l�_�f�� �3�=�L�I��(�.�L�Aš)���� �^�m�`�b�g�Z���i�j�_�\�h�a�Z�� �k�j�_�^�k�l�\�b�f�Z�� �3�=�L�I (�.�L) �b��

�^�m�`�b�g�Z���i�_�r�Z�q�_�ƒ�Z �i�j�b���i�j�_�k�_�^�Z�ƒ�m (�.�L�O): 
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 �.�L�Q�P= Í �.�L�Aš�Ü

�6

�Ü�@�5

+ Í �.�L�Þ

�à

�Þ�@�5

+ Í �.�L�O�Ý

�à �?�5

�Ý�@�5

[�I ] (3.1) 

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

�G�Z�� �k�e�b�q�Z�g�� �g�Z�q�b�g�� �f�h�`�_�� �k�_�� �b�a�\�j�r�b�l�b�� �b�� �^�_�d�h�f�i�h�a�b�p�b�•�Z�� �\�j�_�f�_�g�Z�� �i�m�l�h�\�Z�ƒ�Z�� �i�h��

�f�h�^�_�e�m�� 

 �6�L�Q�P= Í �P�L�Aš�Ü

�6

�Ü�@�5

+ Í �P�L�Þ

�à

�Þ�@�5

+ Í �P�«�Þ

�à

�Þ�@�5

+ Í �P�L�O�Ý

�à �?�5

�Ý�@�5

[�I�E�J] (3.2) 

�=�^�_���k�m�� 

�P�L�Aš – �\�j�_�f�_���i�_�r�Z�q�_�ƒ�Z���^�h���m�e�Z�k�d�Z���b�a�e�Z�k�d�Z���m���k�b�k�l�_�f���3�=�L�I�� 

�P�L – �\�j�_�f�_���i�j�_�\�h�a�Z���k�j�_�^�k�l�\�b�f�Z���3�=�L�I�� 

�P�« – �\�j�_�f�_���q�_�d�Z�ƒ�Z���\�h�a�b�e�Z���g�Z���k�l�Z�•�Z�e�b�r�l�m, 

�P�L�O – �\�j�_�f�_���i�_�r�Z�q�_�ƒ�Z���i�j�b���i�j�_�k�_�^�Z�ƒ�m. 

�H�q�_�d�b�\�Z�g�h�� �\�j�_�f�_�� �i�m�l�h�\�Z�ƒ�Z�� �\�_�h�f�Z�� �•�_�� �a�g�Z�q�Z�•�Z�g�� �n�Z�d�l�h�j�� �i�j�b�� �b�a�[�h�j�m�� �g�Z�q�b�g�Z�� �d�j�_�l�Z�ƒ�Z��

�h�^�� �k�l�j�Z�g�_�� �d�h�j�b�k�g�b�d�Z�� ���:�D�O�O�L�Q �b��Wright; 1974, Schmöcker �b���%�H�O�O���� �������������� �M�a�� �l�h����

�i�m�l�g�b�p�b�� �g�_�� �^�h�`�b�\�‚�Z�\�Z�•�m�� �b�k�l�h�� �k�\�_�� �d�h�f�i�h�g�_�g�l�_�� �h�\�h�]�� �\�j�_�f�_�g�Z���� �I�j�_�f�Z�� �:�D�U�G�P�D�Q��

(2001a�����i�m�l�g�b�p�b���\�j�_�f�_���q�_�d�Z�ƒ�Z���^�h�`�b�\�‚�Z�\�Z�•�m�����������i�m�l�Z���\�_�„�b���h�^���k�l�\�Z�j�g�h�]���\�j�_�f�_�g�Z�����A�Z��

�\�j�_�f�_�� �i�j�h�\�_�^�_�g�h�� �m�� �\�h�`�ƒ�b���h�[�b�q�g�h�� �k�_�� �m�a�b�f�Z�� �^�Z�� �•�_�� �h�\�Z�•�� �n�Z�d�l�h�j�� ���������� �h�^�g�h�k�g�h�� �^�Z��

�i�m�l�g�b�p�b�� �j�_�Z�e�g�h�� �^�h�`�b�\�‚�Z�\�Z�•�m�� �i�j�h�\�_�^�_�g�h�� �\�j�_�f�_�� �m�� �\�h�a�b�e�m���� �F�_�{�m�l�b�f���� �g�_�d�Z��

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

�b�k�d�h�j�b�r�„�_�ƒ�Z�� �d�Z�i�Z�p�b�l�_�l�Z�� ���i�h�i�m�ƒ�_�g�h�k�l�b���� �f�h�`�_�� �a�g�Z�q�Z�•�g�h�� �m�l�b�p�Z�l�b�� �g�Z���i�_�j�p�_�i�p�b�•�m��

�i�m�l�g�b�d�Z���� �:�D�U�G�P�D�Q�� ������01b���� �d�j�h�a �f�_�l�Z-�Z�g�Z�e�b�a�m�� �i�h�^�Z�l�Z�d�Z�� �b�a�� �������� �k�l�m�^�b�•�Z���m�\�h�^�b�� �l�a�\����

�n�Z�d�l�h�j���f�m�e�l�b�i�e�b�p�b�j�Z�ƒ�Z���b���l�h���i�h�k�_�[�g�h���a�Z���i�m�l�g�b�d�_���d�h�•�b���k�_�^�_�����Z���i�h�k�_�[�g�h���a�Z���i�m�l�g�b�d�_��

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

�i�h�i�m�ƒ�_�g�h�k�l�b���\�h�a�b�e�Z���b�a�f�_�{�m�����������b���������������h�^�g�h�k�g�h�����������m���k�e�m�q�Z�•�m���i�j�_�h�i�l�_�j�_�„�_�ƒ�Z�����A�Z��

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

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

�i�j�_�^�k�l�Z�\�‚�Z�� �Z�j�b�l�f�_�l�b�q�d�m�� �k�j�_�^�b�g�m�� �^�m�`�b�g�Z�� �i�m�l�h�\�Z�ƒ�Z�� �k�\�b�o�� �i�m�l�g�b�d�Z�� �m�� �k�b�k�l�_�f�m���H�g�Z��

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

�a�h�g�Z�� �i�j�h�^�m�d�p�b�•�_�� �b�� �a�h�g�Z�� �Z�l�j�Z�d�p�b�•�_���� �d�Z�h�� �b�� �i�j�b�e�Z�]�h�{�_�g�h�k�l�b�� �l�j�Z�g�k�i�h�j�l�g�_�� �f�j�_�`�_��

�Ä�e�b�g�b�•�Z�f�Z���`�_�‚�Z�³���d�h�j�b�k�g�b�d�Z��  

�Ä�E�b�g�b�•�_�� �`�_�‚�Z�³�� �i�j�_�^�k�l�Z�\�‚�Z�•�m�� �]�j�Z�n�b�q�d�b�� �i�j�b�d�Z�a�� �d�j�_�l�Z�ƒ�Z�� �i�m�l�g�b�d�Z�� �h�^���a�h�g�Z�� �m�� �d�h�•�b�f�Z��

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

�g�Z�e�Z�a�b�� �p�b�‚�� �i�m�l�h�\�Z�ƒ�Z�� ���p�b�‚�g�Z�� �a�h�g�Z������ �L�Z�[�_�e�Z�j�g�b�� �i�j�b�d�Z�a���b�a�\�h�j�g�h��– �p�b�‚�g�b�o�� ���_�g�]�e����

Origin – Destination) �d�j�_�l�Z�ƒ�Z���i�j�_�^�k�l�Z�\�‚�Z�•�m���B-�P���f�Z�l�j�b�p�_�����_�g�]�e����OD matrix). 

�M���•�Z�\�g�h�f���l�j�Z�g�k�i�h�j�l�m���i�m�l�g�b�d�Z���B-�P���f�Z�l�j�b�p�_ �f�h�]�m���k�_���^�_�n�b�g�b�k�Z�l�b���g�Z���g�b�\�h�m���e�b�g�b�•�Z���b��

�g�Z���g�b�\�h�m���f�j�_�`�_���e�b�g�b�•�Z�����G�_�j�_�l�d�h���k�_���g�Z�a�b�\�Z�•�m���b���f�Z�l�j�b�p�_���i�m�l�h�\�Z�ƒ�Z�����_�g�]�e����trip matrix) 

(Van Zuylen �b���:�L�O�O�X�P�V�H�Q�����������������b�e�b���l�Z�[�_�e�_ �i�m�l�h�\�Z�ƒ�Z�����_�g�]�e����trip table) (Ben-Akiva �b��

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

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

�e�b�g�b�•�_���� �k�d�j�Z�„�_�ƒ�_���e�b�g�b�•�_���� �m�\�h�{�_�ƒ�_�� �e�h�d�Z�e�g�_�� �b�� �^�b�j�_�d�l�g�_�� �e�b�g�b�•�_�� �b���b�e�b�� �^�\�_�� �e�b�g�b�•�_����

�m�[�j�a�Z�g�_�� �b�e�b�� �_�d�k�i�j�_�k�� �e�b�g�b�•�_���� �b�l�^������ �b�� �^�b�g�Z�f�b�q�d�b�o�� �_�e�_�f�_�g�Z�l�Z�� �e�b�g�b�•�_�� ���&�R�U�W�H�V �b�� �^�j���� 

2011; Tirachini �b���^�j���� 2011). �B-�P���f�Z�l�j�b�p�_���g�Z���g�b�\�h�m���f�j�_�`�_���e�b�g�b�•�Z �m���k�_�[�b���k�Z�^�j�`�_��

�b�� �k�e�h�`�_�g�Z�� �i�m�l�h�\�Z�ƒ�Z���� �h�^�g�h�k�g�h�� �m�d�‚�m�q�m�•�m�� �b���i�j�_�k�_�^�Z�ƒ�_�� �i�m�l�g�b�d�Z�� �B-�P�� �f�Z�l�j�b�p�_�� �g�Z��

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

�l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z���� �M�a�� �l�h���� �B-�P���f�Z�l�j�b�p�_�� �g�Z�� �g�b�\�h�m�� �e�b�g�b�•�_�� �f�h�]�m�� �^�Z���k�_�� �d�h�j�b�k�l�_�� �d�Z�h��

�i�h�e�Z�a�g�Z�� �h�k�g�h�\�Z�� �a�Z�� �i�j�h�j�Z�q�m�g�� �B-�P�� �f�Z�l�j�b�p�Z�� �g�Z�� �f�j�_�`�b�� �e�b�g�b�•�Z���� �&�X�L�� ���������������i�j�_�^�e�Z�`�_��

�^�\�Z�� �f�_�l�h�^�Z�� �a�Z�� �i�j�h�p�_�g�m�� �i�j�_�k�_�^�Z�q�d�b�o�� �B-�P�� �f�Z�l�j�b�p�Z�� �a�Z�� �i�Z�j�h�\�_�� �e�b�g�b�•�Z���� �H�[�Z�� �k�_��

�a�Z�k�g�b�\�Z�•�m�� �g�Z�� �B-�P�� �f�Z�l�j�b�p�Z�f�Z�� �g�Z�� �g�b�\�h�m�� �e�b�g�b�•�_���� �I�j�h�p�_�g�_�� �B-�P�� �f�Z�l�j�b�p�Z�� �g�Z�� �g�b�\�h�m��

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

4.4).  

3.2. �I�h�•�Z�f���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z 

�<�_�„�� �•�_�� �m�� �i�j�_�l�o�h�^�g�b�f�� �i�h�]�e�Z�\�‚�b�f�Z�� �j�_�q�_�g�h�� �^�Z�� �b�a�[�h�j�h�f�� �g�Z�q�b�g�Z�� �d�j�_�l�Z�ƒ�Z�� �l�j�Z�g�k�i�h�j�l�Z��

�i�h�l�j�_�[�Z���i�h�k�l�Z�•�_���d�h�g�d�j�_�l�Z�g���l�j�Z�g�k�i�h�j�l�g�b���a�Z�o�l�_�\. �<�_�a�Z���b�a�f�_�{�m���l�j�Z�g�k�i�h�j�l�g�b�o���i�h�l�j�_�[�Z��

�b���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���i�j�b�d�Z�a�Z�g�Z���•�_���g�Z���k�e�b�p�b 3.2.  
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�K�e�b�d�Z��3.2�����<�_�a�Z���b�a�f�_�{�m���l�j�Z�g�k�i�h�j�l�g�b�o���i�h�l�j�_�[�Z���b���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z 

�:�d�h�� �k�_�� �a�Z�o�l�_�\�� �b�k�i�h�k�l�Z�\�‚�Z�� �m�� �k�b�k�l�_�f�m�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� �h�g�^�Z�� �•�_��

�i�h�•�_�^�b�g�Z�q�g�b�� �l�j�Z�g�k�i�h�j�l�g�b�� �a�Z�o�l�_�\�� �m�� �i�j�h�k�l�h�j�m�� �b�� �\�j�_�f�_�g�m�� �^�_�n�b�g�b�k�Z�g�� �k�Z�� �q�_�l�b�j�b��

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

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

�m�� �i�j�h�k�l�h�j�m���� �J�Z�k�l�h�•�Z�ƒ�_�� �b�a�f�_�{�m�� �m�e�Z�a�g�h�]�� �b�� �b�a�e�Z�a�g�h�]�� �k�l�Z�•�Z�e�b�r�l�Z���� �f�_�j�_�g�h�� �i�h�� �l�j�Z�k�b��

�d�j�_�l�Z�ƒ�Z�� �\�h�a�b�e�Z�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z���� �i�j�_�^�k�l�Z�\�‚�Z���^�m�`�b�g�m�� �\�h�`�ƒ�_. 

�>�j�m�]�Z�� �^�\�Z �i�Z�j�Z�f�_�l�j�Z�� �^�_�n�b�g�b�r�m�� �l�j�Z�g�k�i�h�j�l�g�b �a�Z�o�l�_�\�� �m�� �\�j�_�f�_�g�m���� �J�Z�a�e�b�d�Z�� �b�a�f�_�{�m��

�\�j�_�f�_�g�Z�� �m�e�Z�k�d�Z���b�� �\�j�_�f�_�g�Z���b�a�e�Z�k�d�Z���b�a���k�b�k�l�_�f�Z���i�j�_�^�k�l�Z�\�‚�Z���\�j�_�f�_���\�h�`�ƒ�_�����R�^�g�h�k�g�h��

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

�I�h�•�_�^�b�g�Z�q�g�b�� �a�Z�o�l�_�\�b�� �a�Z�� �l�j�Z�g�k�i�h�j�l�h�f�� �k�Z�� �b�k�l�b�f�� �i�j�h�k�l�h�j�g�b�f�� �b�� �\�j�_�f�_�g�k�d�b�f��

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

�>�_�n�b�g�b�k�Z�ƒ�_�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �i�j�_�f�Z�� �k�b�k�l�_�f�m�� �•�Z�\�g�h�]�� �f�Z�k�h�\�g�h�]�� �l�j�Z�g�k�i�h�j�l�Z��

�i�m�l�g�b�d�Z�� �i�j�_�l�i�h�k�l�Z�\�‚�Z�� �^�_�n�b�g�b�k�Z�ƒ�_�� �d�\�Z�g�l�b�l�Z�l�b�\�g�b�o�� ���i�j�_�f�Z�� �h�[�b�f�m���� �b��

�d�\�Z�e�b�l�Z�l�b�\�g�b�o�����g�Z�q�b�g���j�_�Z�e�b�a�Z�p�b�•�_�����i�Z�j�Z�f�_�l�Z�j�Z���a�Z�o�l�_�\�Z�����N�b�e�b�i�h�\�b�„�������������������K�\�Z�d�b��

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

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

�i�h�]�e�Z�\�‚�Z���[�b�„�_���^�_�n�b�g�b�k�Z�g�b���i�Z�j�Z�f�_�l�j�b���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z��  

3.3. �H�k�g�h�\�g�b���i�Z�j�Z�f�_�l�j�b���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z�����I�j�h�l�h�d���i�m�l�g�b�d�Z 

�G�Z�� �e�b�g�b�•�b���•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� �h�^�\�b�•�Z�� �k�_�� �k�e�h�`�_�g�� �i�j�h�p�_�k�� �d�j�_�l�Z�ƒ�Z��

�l�j�Z�g�k�i�h�j�l�g�b�o���•�_�^�b�g�b�p�Z��– �\�h�a�b�e�Z�����Z�e�b���b���d�j�_�l�Z�ƒ�_���i�m�l�g�b�d�Z�� �I�m�l�g�b�p�b���k�_���g�Z�d�m�i�‚�Z�•�m���g�Z��

�k�l�Z�•�Z�e�b�r�l�b�f�Z���^�m�`���e�b�g�b�•�_���b���k�Z�f�b�f���l�b�f���b�k�i�h�k�l�Z�\�‚�Z�•�m���a�Z�o�l�_�\�_���a�Z���i�j�_�\�h�a�h�f���b���Ä�m�e�Z�a�_�³��

�m�� �k�b�k�l�_�f���� �F�_�{�m�l�b�f���� �a�Z�� �h�^�j�_�{�b�\�Z�ƒ�_�� �i�h�l�j�_�[�g�b�o�� �d�Z�i�Z�p�b�l�_�l�Z�� �d�h�•�b�f�Z�� �k�_�� �l�b�� �i�m�l�g�b�p�b��

�f�h�]�m�� �h�i�k�e�m�`�b�l�b�� �g�b�•�_�� �^�h�\�h�‚�g�h�� �k�Z�f�h�� �a�g�Z�l�b�� �[�j�h�•�� �m�e�Z�a�Z�d�Z�����J�Z�k�l�h�•�Z�ƒ�Z�� �d�h�•�Z�� �\�h�a�b�e�b�f�Z��

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

�f�_�{�m�k�l�Z�g�b�q�g�b�f�� �j�Z�k�l�h�•�Z�ƒ�b�f�Z���� �A�[�h�]�� �l�h�]�Z�� �•�_�� �g�_�h�i�o�h�^�g�h�� �j�_�]�b�k�l�j�h�\�Z�l�b�� �b�� �[�j�h�•�� �h�g�b�o��

�d�h�•�b���b�a�e�Z�a�_���g�Z���k�\�Z�d�h�f���h�^���k�l�Z�•�Z�e�b�r�l�Z���� 

�;�Z�g�d�h�\�b�„�� ����������) �i�j�b���^�_�n�b�g�b�k�Z�ƒ�m�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �i�h�e�Z�a�b�� �h�^�� �b�^�_�Z�e�b�a�h�\�Z�g�h�]��

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

�Ä�g�_�i�j�_�d�b�^�g�Z�� �i�h�d�j�_�l�g�Z�� �l�j�Z�d�Z�³�� �b�a�f�_�{�m�� �^�\�Z�� �l�_�j�f�b�g�m�k�Z���� �i�h�k�l�Z�\�‚�_�g�Z�� �^�m�`�� �l�j�Z�k�_5. 

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

�f�h�]�e�b���^�Z���m�{�m���m���\�h�a�b�e�Z�����h�^�g�h�k�g�h���^�Z���b�o���g�Z�i�m�k�l�_�����[�Z�r���m���`�_�‚�_�g�h�f���l�j�_�g�m�l�d�m���\�j�_�f�_�g�Z���b��

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

�Q(�T)�����Z���b�a�e�Z�a�Z�d�Z���k�Z���E(�T)�����h�g�^�Z���k�_���l�_���^�\�_���n�m�g�d�p�b�•�_���f�h�]�m���i�j�b�d�Z�a�Z�l�b���g�Z���k�e�b�p�b 3.3. 

 
�K�e�b�d�Z��3.3�����>�b�•�Z�]�j�Z�f�Z���m�e�Z�a�Z�d�Z���b���b�a�e�Z�a�Z�d�Z���i�m�l�g�b�d�Z���^�m�`���e�b�g�b�•�_���g�Z���b�^�_�Z�e�b�a�h�\�Z�g�h�f���f�h�^�_�e�m��

���;�Z�g�d�h�\�b�„���������������� 

�I�m�l�g�b�p�b���m�e�Z�a�_���h�^���i�h�q�_�l�g�h�]���l�_�j�f�b�g�m�k�Z�����g�Z���d�h�•�_�f���m�e�Z�a�b���Q�Ñ  �^�h���l�Z�q�d�_���>�����i�h�k�e�_���d�h�•�_���k�m��

�k�\�m�� �m�e�Z�k�p�b�� �•�_�^�g�Z�d�b�� �g�m�e�b���� �B�a�e�Z�k�p�b�� �i�m�l�g�b�d�Z�� �d�j�_�„�m�� �h�^�� �l�Z�q�d�_���=���� �Z�� �g�Z�� �d�j�Z�•�ƒ�_�f��

�l�_�j�f�b�g�m�k�m���b�a�e�Z�a�b���E�Ñ  �i�m�l�g�b�d�Z�����K�Z�[�b�j�Z�ƒ�_�f�� �m�e�Z�a�Z�d�Z���b���b�a�e�Z�a�Z�d�Z���^�m�`���e�b�g�b�•�_���^�h�[�b�•�Z�•�m��

�k�_�� �d�m�f�m�e�Z�g�l�_�� �m�e�Z�a�Z�d�Z�� �b�� �b�a�e�Z�a�Z�d�Z�� �i�m�l�g�b�d�Z���� �r�l�h�� �k�_�� �f�Z�l�_�f�Z�l�b�q�d�b�� �f�h�`�_�� �i�j�b�d�Z�a�Z�l�b��

�b�g�l�_�]�j�Z�‚�_�ƒ�_�f �n�m�g�d�p�b�•�Z���Q(�T) �b���E(�T): 

                                                

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

�d�h�•�b�f�Z���•�_���[�b�e�h���j�_�q�b���m���i�h�]�e�Z�\�‚�m��2. 
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 �7(�T) = ± �Q(�T) �@�T 
�ë

�4
, �Ê�Ã 0 Q�TQ�> (3.3) 

 
�+(�T) = ± �E(�T) �@�T

�ë

�4
, �Ê�Ã �=Q�TQ�. (3.4) 

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

�i�j�b�d�Z�a�Z�g�b���k�m���g�Z���k�e�b�p�b 3.4�����5�b�o�h�\�Z���j�Z�a�e�b�d�Z�� �m���[�b�e�h���d�h�•�h�•���l�Z�q�d�b���e�b�g�b�•�_���i�j�_�^�k�l�Z�\�‚�Z��

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

�b�g�l�_�g�a�b�l�_�l���i�h�l�h�d�Z���a�Z�o�l�_�\�Z���b�e�b���i�j�h�l�h�d���i�m�l�g�b�d�Z.  

 
�K�e�b�d�Z��3.4�����>�b�•�Z�]�j�Z�f�Z���d�m�f�m�e�Z�g�l�b���m�e�Z�a�Z�d�Z���b���b�a�e�Z�a�Z�d�Z���i�m�l�g�b�d�Z���^�m�`���e�b�g�b�•�_���g�Z���b�^�_�Z�e�b�a�h�\�Z�g�h�f��

�f �h�^�_�e�m�����;�Z�g�d�h�\�b�„������������) 

�I�j�h�l�h�d�� �i�m�l�g�b�d�Z�� �i�j�_�^�k�l�Z�\�‚�Z �[�j�h�•�� �i�m�l�g�b�d�Z�� �d�h�•�b�� �k�_�� �i�j�_�\�_�a�_�� �d�j�h�a�� �h� �̂j�_�{�_�g�m��

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

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

  �<(�T) = ± �Q(�T) �@�T
�ë

�4
F ± �E(�T) �@�T

�ë

�4
 (3.5) 

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

�d�h�f�� �k�_�� �i�h�k�f�Z�l�j�Z���� �a�Z�� �i�h�e�Z�a�Z�d�� ���i�h�e�m�h�[�j�l����- �S�X�W�Q�L�N�D���Y�R�]�L�O�X���� �a�Z�� �•�_�^�Z�g�� �q�Z�k��- putnika/h, 

�m�d�m�i�g�h���a�Z���^�Z�g��- putnika/dan. 
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�F�Z�d�k�b�f�Z�e�g�Z���\�j�_�^�g�h�k�l���i�j�h�l�h�d�Z���i�m�l�g�b�d�Z���•�Z�\�‚�Z���k�_���m���l�Z�q�d�b���N���m���d�h�•�h�• �k�_���k�_�d�m���n�m�g�d�p�b�•�Z��

�m�e�Z�a�Z�d�Z�� �b�� �b�a�e�Z�a�Z�d�Z�� �i�m�l�g�b�d�Z���� �h�^�g�h�k�g�h���Q(�T) = �E(�T)���� �M�d�h�e�b�d�h�� �i�h�k�l�h�•�b�� �\�b�r�_�� �h�\�Z�d�\�b�o��

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

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

�K�l�\�Z�j�g�b�� �l�j�Z�g�k�i�h�j�l�g�b�� �a�Z�o�l�_�\�b�� �g�Z���e�b�g�b�•�b�� �g�_�� �f�h�]�m�� �k�_�� �h�i�b�k�Z�l�b���h�\�b�f���b�^�_�Z�e�b�a�h�\�Z�g�b�f��

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

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

�i�m�l�g�b�d�Z���^�m�`���e�b�g�b�•�_�����B�a�f�_�g�Z���i�m�l�g�b�d�Z���k�_���\�j�r�b���k�Z�f�h���g�Z���h�^�j�_�{�_�g�b�f���l�Z�q�d�Z�f�Z���e�b�g�b�•�_��– 

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

�i�h�f�_�g�m�l�b�o���n�m�g�d�p�b�•�Z���� 

3.4. �I�j�h�p�_�k���g�Z�k�l�Z�g�d�Z �a�Z�o�l�_�\�Z���g�Z���e�b�g�b�•�b���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l���i�m�l�g�b�d�Z 

�K�l�\�Z�j�g�b���^�b�•�Z�]�j�Z�f�b���h�k�g�h�\�g�b�o���i�Z�j�Z�f�_�l�Z�j�Z���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���g�Z���e�b�g�b�•�b�����h�^�g�h�k�g�h��

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

�b�^�_�Z�e�b�a�h�\�Z�g�h�]�� �f�h�^�_�e�Z�� �i�j�b�d�Z�a�Z�g�h�]�� �m�� �i�h�]�e�Z�\�‚�m��3.3���� �L�h�� �•�_�� �i�h�k�e�_�^�b�p�Z�� �g�Z�q�b�g�Z 

�n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �e�b�g�b�•�_�� �d�Z�h�� �h�k�g�h�\�g�h�]�� �_�e�_�f�_�g�l�Z�� �l�j�Z�g�k�i�h�j�l�g�_�� �f�j�_�`�_���� �Z�� �i�j�_�� �k�\�_�]�Z��

�b�g�l�_�j�\�Z�e�g�h�]�� �d�j�_�l�Z�ƒ�Z�� �\�h�a�b�e�Z�� �b�� �•�Z�k�g�h�� �^�_�n�b�g�b�k�Z�g�b�o�� �f�_�k�l�Z�� �]�^�_�� �k�_�� �\�j�r�b�� �b�a�f�_�g�Z��

�i�m�l�g�b�d�Z���� �J�Z�^�b�� �•�_�^�g�h�k�l�Z�\�g�b�•�_�]�� �k�o�\�Z�l�Z�ƒ�Z�� �i�j�h�[�e�_�f�Z �f�h�]�m�� �k�_�� �m�\�_�k�l�b �k�e�_�^�_�„�_��

�i�j�_�l�i�h�k�l�Z�\�d�_�� 

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

�x �I�h�k�f�Z�l�j�Z�f�h���•�_�^�Z�g���k�f�_�j���e�b�g�b�•�_�� 

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

�x �I�h�k�f�Z�l�j�Z�f�h���i�_�j�b�h�^�� �\�j�_�f�_�g�Z�� �d�j�Z�„�b�� �h�^�� �i�_�j�b�h�^�Z�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �e�b�g�b�•�_��– 

�i�_�j�b�h�^���k�l�Z�p�b�h�g�Z�j�g�h�k�l�b6, 

                                                

6 �<�b�r�_�� �h�� �i�_�j�b�h�^�b�f�Z�� �k�l�Z�p�b�h�g�Z�j�g�h�k�l�b�� �b�� �^�_�n�b�g�b�k�Z�ƒ�m�� �i�Z�j�Z�f�_�l�Z�j�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �m�� �l�b�f��

�i�_�j�b�h�^�b�f�Z���[�b�„�_���m���g�Z�j�_�^�g�b�f���i�h�]�e�Z�\�‚�b�f�Z���h�\�h�]���j�Z�^�Z�� 
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�x �K�\�b�� �b�k�i�h�k�l�Z�\�‚�_�g�b�� �a�Z�o�l�_�\�b�� �k�m�� �b�� �j�_�Z�e�b�a�h�\�Z�g�b�����h�^�g�h�k�g�h���g�_�f�Z�� �h�l�d�Z�a�Z ���k�\�b��

�i�m�l�g�b�p�b���k�m���k�l�j�i�‚�b�\�b��. 

�I�j�h�p�_�k�Z���g�Z�k�l�Z�g�d�Z���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���a�Z���i�h�f�_�g�m�l�_���i�j�_�l�i�h�k�l�Z�\�d�_���i�j�b�d�Z�a�Z�g���•�_���g�Z��

�k�e�b�p�b 3.5.  

 

�K�e�b�d�Z��3.5�����I�j�h�p�_�k���g�Z�k�l�Z�g�d�Z���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���g�Z���e�b�g�b�•�b���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z��

�i�m�l�g�b�d�Z 

�K�Z�� �l�_�j�f�b�g�m�k�Z�� �:���� �d�h�•�b�� �i�j�_�^�k�l�Z�\�‚�Z�� �m�•�_�^�g�h�� �b�� �i�j�\�h�� �k�l�Z�•�Z�e�b�r�l�_�� �g�Z�� �e�b�g�b�•�b���� �i�h�e�Z�a�b��

�\�h�a�b�e�h���b���d�j�_�„�_�� �k�_�� �^�h�� �l�_�j�f�b�g�m�k�Z�� �%�� �^�m�`�� �l�j�Z�k�_�� �e�b�g�b�•�_�� �a�Z�m�k�l�Z�\�‚�Z�•�m�„�b�� �k�_�� �i�j�b�� �l�h�f���g�Z��

�k�l�Z�•�Z�e�b�r�l�b�f�Z���� �D�Z�d�h�� �k�l�Z�•�Z�e�b�r�l�Z�� �b�f�Z�•�m�� �n�m�g�d�p�b�•�m�� �i�j�b�k�l�m�i�g�b�o�� �l�Z�q�Z�d�Z�� �m�� �k�b�k�l�_�f�m����

�i�m�l�g�b�p�b�� �^�h�e�Z�a�_�� �^�h�� �k�\�Z�d�h�]�� �h�^�� �k�l�Z�•�Z�e�b�r�l�Z�� �g�Z�� �e�b�g�b�•�b�� �b�� �b�k�i�h�k�l�Z�\�‚�Z�•�m�� �a�Z�o�l�_�\�_�����G�Z��

�i�j�\�h�f  �k�l�Z�•�Z�e�b�r�l�m�� �b�k�i�h�k�l�Z�\�‚�Z�� �k�_�� �m�d�m�i�g�h���7�5 �a�Z�o�l�_�\�Z�� �a�Z�� �i�j�_�\�h�a�h�f�� �h�^�� �d�h�•�b�o���E�5,�6 

�i�m�l�g�b�d�Z�� �b�a�e�Z�a�b�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�m�� �������E�5,�7 �a�Z�o�l�_�\�Z�� �•�_�� �^�h�� �k�l�Z�•�Z�e�b�r�l�Z�� ������ �h�^�g�h�k�g�h���E�5,�Þ 
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�a�Z�o�l�_�\�Z�� �a�Z�� �i�j�_�\�h�a�h�f���h�^�� �i�h�q�_�l�g�h�]�� �^�h�� �k�l�Z�•�Z�e�b�r�l�Z�� �N�����K�e�b�q�g�h�� �l�h�f�_���� �i�m�l�g�b�p�b�� �m�e�Z�a�_�� �b��

�g�Z�� �k�l�Z�•�Z�e�b�r�l�m�� ����- �7�6�����h�^�� �d�h�•�b�o���E�6,�7 �i�m�l�g�b�d�Z�� �b�a�e�Z�a�b�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�m�� �������E�6,�8 �a�Z�o�l�_�\�Z�� �•�_��

�^�h���k�l�Z�•�Z�e�b�r�l�Z���������h�^�g�h�k�g�h���E�6,�Þ �a�Z�o�l�_�\�Z���a�Z���i�j�_�\�h�a�h�f���h�^���i�h�q�_�l�g�h�]���^�h���k�l�Z�•�Z�e�b�r�l�Z���N�� 

�F�h�`�_�� �k�_�� �j�_�„�b�� �^�Z�� �h�^�� �m�d�m�i�g�h�]���7�Þ �a�Z�o�l�_�\�Z�� �d�h�•�b�� �k�_�� �b�k�i�h�k�l�Z�\�b�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�m�� �N����

�h�^�j�_�{�_�g�b�� �[�j�h�• �i�m�l�g�b�d�Z�� �f�h�`�_�� �b�a�Z�„�b�� �g�Z�� �[�b�e�h�� �d�h�f�� �g�Z�j�_�^�g�h�f�� �k�l�Z�•�Z�e�b�r�l�m�� �^�m�`��

�i�h�k�f�Z�l�j�Z�g�h�]�� �k�f�_�j�Z�� �e�b�g�b�•�_�� �k�\�_�� �^�h�� �i�h�k�e�_�^�ƒ�_�]�� �k�l�Z�•�Z�e�b�r�l�Z��– �l�_�j�f�b�g�m�k�Z���� �>�b�•�Z�]�j�Z�f��

�j�Z�k�i�h�^�_�e�_���m�e�Z�a�Z�d�Z���b���b�a�e�Z�a�Z�d�Z���i�m�l�g�b�d�Z���^�m�`���e�b�g�b�•�_���i�j�b�d�Z�a�Z�g���•�_���g�Z���k�e�b�p�b 3.6. 

 

�K�e�b�d�Z��3.6�����>�b�•�Z�]�j�Z�f���m�e�Z�a�Z�d�Z���b���b�a�e�Z�a�Z�d�Z���i�m�l�g�b�d�Z���^�m�`���e�b�g�b�•�_���m���•�_�^�g�h�f���k�f�_�j�m 

�D�Z�d�h�� �i�h�� �^�_�n�b�g�b�p�b�•�b�� �i�j�h�l�h�d�� �i�m�l�g�b�d�Z��(�<) �i�j�_�^�k�l�Z�\�‚�Z�� �[�j�h�•�� �i�m�l�g�b�d�Z�� �m��

�d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�h�•���l�Z�q�d�b��– �i�j�_�k�_�d�m���e�b�g�b�•�_�����h�g�^�Z���i�j�h�l�h�d���i�m�l�g�b�d�Z���l�j�_�[�Z���^�_�n�b�g�b�k�Z�l�b��

�a�Z �k�\�Z�d�h���k�l�Z�•�Z�e�b�r�l�_���e�b�g�b�•�_�����I�h�r�l�h���k�_���b�a�f�_�g�_���i�m�l�g�b�d�Z���\�j�r�_���k�Z�f�h���g�Z���k�l�Z�•�Z�e�b�r�l�b�f�Z, 

�i�j�h�f�_�g�_���\�j�_�^�g�h�k�l�b���i�j�h�l�h�d�Z���g�_�„�_���[�b�l�b���^�h���g�Z�j�_�^�g�h�]���k�l�Z�•�Z�e�b�r�l�Z���l�_���k�_���i�j�h�l�h�d���f�h�` �_��

�^�_�n�b�g�b�k�Z�l�b�� �b�� �a�Z���k�\�Z�d�b�� �d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�b�� �k�_�]�f�_�g�l��– �f�_�{�m�k�l�Z�g�b�q�g�h�� �j�Z�k�l�h�•�Z�ƒ�_ �^�m�`��

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

�k�l�Z�•�Z�e�b�r�l�m��- �^�_�h�g�b�p�b��(�‘ ) �e�b�g�b�•�_�� 
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�K�Z�� �i�j�b�d�Z�a�Z�g�_�� �r�_�f�_�� �i�j�h�p�_�k�Z�� �g�Z�k�l�Z�g�d�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z���� �[�j�h�•�� �a�Z�o�l�_�\�Z�� �a�Z��

�l�j�Z�g�k�i�h�j�l�h�f���g�Z���h�^�j�_�{�_�g�h�•���k�l�Z�g�b�p�b���f�h�`�_���k�_���b�a�j�Z�a�b�l�b���i�j�_�d�h���k�e�_�^�_�„�b�o���f�h�^�_�e�Z�� 

�g�Z���k�l�Z�•�Z�e�b�r�l�m������ �<�5 = �7�5 (3.6) 

�g�Z���k�l�Z�•�Z�e�b�r�l�m������ �<�6 = �7�5+ �7�6 F �E�5,�6 (3.7) 

�g�Z���k�l�Z�•�Z�e�b�r�l�m������ �<�6 = �7�5+ �7�6+ �7�7 Fk�E�5,�6+ �E�5,�7oF�E�6,�7 (3.8) 

�g�Z���k�l�Z�•�Z�e�b�r�l�m���N�� 
 �<�Þ = �7�5+ �7�6+ �7�7+ �®�7�ÞFk�E�5,�6+ �E�5,�7+ �®�E�5,�ÞoF

k�E�6,�7+ �E�6,�ÞoF�®F�E�Þ�?�5,�Þ 
(3.9) 

�:�d�h�� �k�_�� �m�\�_�^�_�� �k�f�_�g�Z���^�Z�� �•�_�� �k�m�f�Z�� �a�Z�o�l�_�\�Z�� �d�h�•�b�� �b�^�m�� �^�h���h�^�j�_�{�_�g�h�]�� �k�l�Z�•�Z�e�b�r�l�Z�� �•�_�^�g�Z�d�Z��

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

 �+�6 = �E�5,�6; �+�6 = �E�5,�7+ �E�6,�7; …; �+�Þ = �E�5,�Þ+ �E�6,�Þ+ �®+ �E�Þ�?�5,�Þ (3.10) 

�>�h�[�b�•�Z���k�_���^�Z���•�_���[�j�h�• �a�Z�o�l�_�\�Z���g�Z���h�^�j�_�{�_�g�h�f���k�l�Z�•�Z�e�b�r�l�m���•�_�^�g�Z�d�� 

�g�Z���k�l�Z�•�Z�e�b�r�l�m������ �<�5 = �7�5 (3.11) 

�g�Z���k�l�Z�•�Z�e�b�r�l�m������ �<�6 = �7�5+ �7�6 F �+�6 =  �<�5+  �7�6 F�+�6 (3.12) 

�g�Z���k�l�Z�•�Z�e�b�r�l�m������ �<�6 = �7�5+ �7�6+ �7�7 F�+�6 F �+�7 =  �<�6+  �7�7 F�+�6 (3.13) 

�g�Z���k�l�Z�•�Z�e�b�r�l�m���N�� 
�<�Þ= �7�5+ �7�6+ �7�7+ �®�7�ÞF�+�6 F �+�7 F�®F�+�Þ

=  �<�Þ�?�5+  �7�ÞF�+�Þ 
(3.14) 

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

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

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

�b�g�l�_�g�a�b�l�_�l�� �i�h�l�h�d�Z�� �a�Z�o�l�_�\�Z�� ���i�j�h�l�h�d�� �i�m�l�g�b�d�Z���� �g�Z�� �k�l�Z�•�Z�e�b�r�l�m�� �N�� �•�_�^�g�Z�d�� �•�_�� �j�Z�a�e�b�p�b��

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

 �<�æ�à,�Þ,�é = Í �7�æ�à,�æ,�é

�Þ

�æ�@�5

F Í �+�æ�à,�æ,�é

�Þ

�æ�@�5

, [
�L�Q�P�J�E�G�=

�R�K�V
] (3.15) 
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�F�h�^�_�e�� �������I�j�h�l�h�d�� �i�m�l�g�b�d�Z�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�m�� �N�� �•�_�^�g�Z�d�� �•�_�� �i�j�h�l�h�d�m�� �i�m�l�g�b�d�Z�� �g�Z��

�i�j�_�l�o�h�^�g�h�f���GF1 �k�l�Z�•�Z�e�b�r�l�m���� �m�\�_�„�Z�g�h�f�� �a�Z�� �j�Z�a�e�b�d�m�� �[�j�h�•�Z�� �m�e�Z�a�Z�d�Z�� �b�� �b�a�e�Z�a�Z�d�Z��

�i�m�l�g�b�d�Z���g�Z���k�l�Z�•�Z�e�b�r�l�m���G: 

 �<�æ�à,�Þ,�é = �<�æ�à,�Þ�?�5,�é+  (�7�æ�à,�Þ,�é F �+�æ�à,�Þ,�é),[
�L�Q�P�J�E�G�=

�R�K�V
]  (3.16) 

�M�� �k�\�b�f �g�Z�\�_�^�_�g�b�f�� �n�h�j�f�m�e�Z�f�Z�� �b�g�^�_�d�k�b�� �b�f�Z�•�m�� �k�e�_�^�_�„�_�� �\�j�_�^�g�h�k�l�b���� �k�f�_�j���O�I= 1,2; 

�k�l�Z�•�Z�e�b�r�l�_���O= 1,2,…,�J�æ�à; �J�æ�à - �[�j�h�•�� �k�l�Z�•�Z�e�b�r�l�Z�� �m�� �k�f�_�j�m���O�I���� �i�h�e�m�h�[�j�l���R=

1,2,…,�B; �B – �n�j�_�d�\�_�g�p�b�•�Z���\�h�a�b�e�Z���m���k�f�_�j�m���m���i�h�k�f�Z�l�j�Z�g�h�f���i�_�j�b�h�^�m���\�j�_�f�_�g�Z�� 

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

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

�i�_�j�b�h�^�� �\�j�_�f�_�g�Z�����G�Z�•�q�_�r�„�_�� �k�_�� �d�Z�h�� �i�_�j�b�h�^�� �\�j�_�f�_�g�Z�� �i�h�k�f�Z�l�j�Z�ƒ�Z�� �m�a�b�f�Z�� �•�_�^�Z�g�� �q�Z�k��

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

�a�Z�o�l�_�\�Z�� �[�b�l�b�� �i�j�b�d�Z�a�Z�g�b�� �a�Z�� �q�Z�k�h�\�g�_�� �\�j�_�^�g�h�k�l�b���� �M�d�m�i�Z�g�� �i�j�h�l�h�d�� �m�� �l�h�d�m�� �q�Z�k�Z�� �g�Z��

�k�l�Z�•�Z�e�b�r�l�m���e�b�g�b�•�_�����G���� �m���k�f�_�j�m�� ���O�I�����l�Z�^�Z���•�_���•�_�^�g�Z�d���k�m�f�b���i�j�h�l�h�d�Z���i�h�� �\�h�a�b�e�b�f�Z���d�h�•�Z��

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

 �<�æ�à,�Þ= Í �<�æ�à,�Þ,�é

�Ù

�é�@�5

, [
�L�Q�P�J�E�G�=

�D
] (3.17) 

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

�b�a�e�Z�a�Z�d�Z���i�m�l�g�b�d�Z���� 

 �7�æ�à,�Þ= Í �7�æ�à,�Þ,�é

�Ù

�é�@�5

, [
�L�Q�P�J�E�G�=

�D
] (3.18) 

 �+�æ�à,�Þ= Í �+�æ�à,�Þ,�é

�Ù

�é�@�5

, [
�L�Q�P�J�E�G�=

�D
] (3.19) 

�:�d�h�� �[�b�� �m���i�h�k�f�Z�l�j�Z�g�b �i�_�j�b�h�^�� �\�j�_�f�_�g�Z�� �[�b�e�b�� �m�d�‚�m�q�_�g�b���d�h�f�i�e�_�l�g�b �i�h�e�m�h�[�j�l�b, 

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

�i�j�b�f�_�g�b�l�b�� �•�_�^�g�Z�d�h�k�l�b��(3.15) �b��(3.16). �L�h�� �•�_�� �i�j�_�� �k�e�m�q�Z�•�� �d�h�^�� �m�d�m�i�g�b�o�� �^�g�_�\�g�b�o��

�\�j�_�^�g�h�k�l�b���� �^�h�d�� �k�_�� �j�_�l�d�h�� �^�_�r�Z�\�Z�� �m�� �l�h�d�m�� �q�Z�k�Z�� �i�h�k�_�[�g�h�� �m���k�e�m�q�Z�•�_�\�b�f�Z�� �d�Z�^�Z�� �•�_�� �\�j�_�f�_��
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�i�h�e�m�h�[�j�l�Z�� �\�_�„�_�� �h�^�� ������ �P�L�Q���� �r�l�h�� �•�_�� �g�_�j�_�l�d�h�� �k�e�m�q�Z�•�� �k�Z�� �^�b�•�Z�f�_�l�j�Z�e�g�b�f�� �]�j�Z�^�k�d�b�f 

�e�b�g�b�•�Z�f�Z �b���i�j�b�]�j�Z�^�k�d�b�f���e�b�g�b�•�Z�f�Z�� 

�L�j�Z�g�k�i�h�j�l�g�b�� �a�Z�o�l�_�\�b�� �g�Z�� �e�b�g�b�•�b �i�j�_�^�k�l�Z�\�‚�Z�•�m�� �k�d�m�i�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �m��

�i�h�k�f�Z�l�j�Z�g�h�f�� �i�_�j�b�h�^�m�� �\�j�_�f�_�g�Z�� �b�k�i�h�k�l�Z�\�‚�_�g�b�o�� �g�Z�� �i�h�•�_�^�b�g�b�f�� �k�l�Z�g�b�p�Z�f�Z�� �m�� �h�[�Z��

�k�f�_�j�Z�� �e�b�g�b�•�_�� �b�� �b�a�j�Z�`�Z�\�Z�•�m�� �k�_�� �\�b�r�_�^�b�f�_�g�a�b�h�g�b�f�� �\�_�d�l�h�j�h�f���� �h�^�g�h�k�g�h�� �f�Z�l�j�b�p�h�f 

�l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z:   

 Z�q�k,�q= [Z�5,�5,Z�5,�6,…,Z�5,�i ,…,Z�5,�l �5,Z�6,�5,Z�6,�6,…,Z�6,�i ,…,Z�6.�l �6_ (3.20) 

�3�_�^�Z�g�� �h�^�� �h�k�g�h�\�g�b�o�� �i�Z�j�Z�f�_�l�Z�j�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �g�Z�� �e�b�g�b�•�_�� �•�_�k�l�_���[�j�h�•��

�i�j�_�\�_�a�_�g�b�o�� �i�m�l�g�b�d�Z�� ���3�������H�g�� �i�j�_�^�k�l�Z�\�‚�Z�� �a�[�b�j�� �k�\�b�o�� �i�m�l�g�b�d�Z�� �d�h�•�b�� �k�m�� �m�r�e�b��

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

�m�� �•�_�^�g�h�f���b�e�b�� �h�[�Z�� �k�f�_�j�Z�� �e�b�g�b�•�_���� �M�� �a�Z�\�b�k�g�h�k�l�b�� �h�^�� �i�_�j�b�h�^�Z�� �i�h�k�f�Z�l�j�Z�ƒ�Z�� �•�_�^�b�g�b�p�_�� �m��

�d�h�•�b�f�Z�� �k�_�� �b�a�j�Z�`�Z�\�Z�� �[�j�h�•�� �i�j�_�\�_�a�_�g�b�o�� �i�m�l�g�b�d�Z�� �k�m���� �a�Z �h�[�j�l�� ���i�h�e�m�h�[�j�l����–  �S�X�W���Y�R�]���� �a�Z��

�•�_�^�Z�g���q�Z�k��–   putnika/h�����m�d�m�i�g�h���a�Z���^�Z�g��– putnika /dan. 

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

�i�j�_�\�_�a�_�g�b�o���i�m�l�g�b�d�Z���•�_�^�g�Z�d���•�_�� 

 �2�æ�à,�é = Í �7�æ�à,�æ,�é

�Þ

�æ�@�5

= Í �+�æ�à,�æ,�é

�Þ

�æ�@�5

, [
�L�Q�P�J�E�G�=

�R�K�V
] (3.21) 

�h�^�g�h�k�g�h���a�Z���p�_�h���h�[�j�l�� 

 �2�é = Í Í �7�æ�à,�æ,�é

�Þ

�æ�@�5

�6

�æ�à�@�5

= Í Í �+�æ�à,�æ,�é

�Þ

�æ�@�5

�6

�æ�à�@�5

, [
�L�Q�P�J�E�G�=

�R�K�V
] (3.22) 

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

 �2�æ�à= Í �7�æ�à,�æ

�Þ

�æ�@�5

= Í �+�æ�à,�æ

�Þ

�æ�@�5

, [
�L�Q�P�J�E�G�=

�D
] (3.23) 

�h�^�g�h�k�g�h���a�Z���h�[�Z���k�f�_�j�Z�����l�•�����p�_�e�m���e�b�g�b�•�m�� 
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 �2= Í Í �7�æ�à,�æ

�Þ

�æ�@�5

�6

�æ�à�@�5

= Í Í �+�æ�à,�æ

�Þ

�æ�@�5

�6

�æ�à�@�5

 , [
�L�Q�P�J�E�G�=

�D
] (3.24) 

�M�l�\�j�{�_�g�_�� �\�j�_�^�g�h�k�l�b�� �h�k�g�h�\�g�b�o�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �i�h��

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

�•�_�^�g�h�f�� �q�Z�k�m���� �h�f�h�]�m�„�Z�\�Z�•�m�� �k�Z�]�e�_�^�Z�\�Z�ƒ�_�� �i�j�h�f�_�g�_�� �ƒ�b�o�h�\�b�o�� �\�j�_�^�g�h�k�l�b�� �m�� �i�j�h�k�l�h�j�m����

�h�^�g�h�k�g�h�� �^�m�`�� �k�l�Z�•�Z�e�b�r�l�Z�� �g�Z�� �e�b�g�b�•�b�����D�Z�h �i�j�b�f�_�j�� �g�Z�� �k�e�b�p�b��3.7. �i�j�b�d�Z�a�Z�g�_�� �k�m��

�q�Z�k�h�\�g�_�� �\�j�_�^�g�h�k�l�b�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z�� �g�Z�� �e�b�g�b�•�b�������� ���K�l�m�^�_�g�l�k�d�b�� �l�j�]–�D�h�ƒ�Z�j�g�b�d���� �b�a��

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

���h�^���D�h�ƒ�Z�j�g�b�d�Z�����m���i�_�j�b�h�^�m���h�^���������������^�h���������������q�Z�k�h�\�Z�� 

 

�K�e�b�d�Z��3.7�����I�j�h�f�_�g�Z���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���m���i�j�h�k�l�h�j�m��– �e�b�g�b�•�Z������ 

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

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

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

�g�_�j�Z�\�g�h�f�_�j�g�h�k�l�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z�� �m�� �i�j�h�k�l�h�j�m (�J�É). �H�g�� �i�j�_�^�k�l�Z�\�‚�Z�� �h�^�g�h�k��

�b�a�f�_�{�m�� �f�Z�d�k�b�f�Z�e�g�_�� �\�j�_�^�g�h�k�l�b�� �i�j�h�l�h�d�Z�� �^�m�`�� �e�b�g�b�•�_��(�I�=�T[ �<�æ�à,�æ_���� �b�� �k�j�_�^�ƒ�_��

�\�j�_�^�g�h�k�l�b (�<�§)�����r�l�h���a�g�Z�q�b���^�Z���•�_���f�b�g�b�f�Z�e�g�Z���\�j�_�^�g�h�k�l���h�\�h�]���i�h�d�Z�a�Z�l�_�‚�Z���•�_�^�Z�g �b���\�_�„�_��

�\�j�_�^�g�h�k�l�b�� �a�g�Z�q�_�� �\�_�„�_�� �g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z���� �F�h�^�_�e�b�� �a�Z��

�b�a�j�Z�q�m�g�Z�\�Z�ƒ�_���h�\�h�]���i�Z�j�Z�f�_�l�j�Z �k�m���a�Z���h�^�j�_�{�_�g�b���k�f�_�j�� 
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 �J�É�æ�à=
�I�=�T[�<�æ�à,�æ_

�<�§�æ�à
 (3.25) 

�b���g�Z���e�b�g�b�•�b�� 

 �J�É =
�Ã �I�=�T[�<�æ�à,�æ_

�6
�æ�à�@�5

�Ã �<�§�æ�à
�6
�æ�à�@�5

 (3.26) 

�K�j�_�^�ƒ�Z�� �\�j�_�^�g�h�k�l�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z (�<�§) �^�m�`�� �e�b�g�b�•�_�� �^�h�[�b�•�Z�� �k�_�� �d�Z�h�� �i�h�g�^�_�j�b�k�Z�g�Z��

�\�j�_�^�g�h�k�l�� �d�h�•�Z�� �m�d�‚�m�q�m�•�_�� �m�� �k�_�[�b�� �f�_�{�m�k�l�Z�g�b�q�g�Z�� �j�Z�k�l�h�•�Z�ƒ�Z�� �g�Z�� �d�h�•�b�f�Z�� �k�_�� �i�j�h�l�h�d��

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

�\�h�a�b�e�Z���� 

 �<�§�æ�à,�é =
�Ã �<�æ�à,�æ,�é

�á�Þ�Ø�?�5
�æ�@�5 �®�H�æ�à,�æ

�.�æ�à
=

�0�6�4�æ�à,�é

�.�æ�à
, [

�L�Q�P�J�E�G�=
�D

] (3.27) 

�Z���a�Z���p�_�h���h�[�j�l: 

 �<�§�é =
�Ã �Ã �<�æ�à,�æ,�é

�á�Þ�Ø�?�5
�æ�@�5 �®�H�æ�à,�æ

�6
�æ�à�@�5

2�.
=

�Ã �0�6�4�æ�à,�é
�6
�æ�à�@�5

�Ã �.�æ�à
�6
�æ�à�@�5

, [
�L�Q�P�J�E�G�=

�D
] (3.28) 

�K�j�_�^�ƒ�Z�� �\�j�_�^�g�h�k�l�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z�� �m�� �i�h�k�f�Z�l�j�Z�g�h�f�� �i�_�j�b�h�^�m�� �\�j�_�f�_�g�Z�� �m�� �•�_�^�g�h�f��

�k�f�_�j�m���•�_�� 

 �<�§�æ�à=
�Ã �<�æ�à,�æ

�á�Þ�Ø�?�5
�æ�@�5 �®�H�æ�à,�æ

�.�æ�à
=

�0�6�4�æ�à

�.�æ�à
= ,[

�L�Q�P�J�E�G�=
�D

] (3.29) 

�h�^�g�h�k�g�h���a�Z���h�[�Z���k�f�_�j�Z�����l�•�����p�_�e�m���e�b�g�b�•�m�� 

 �<�§=
�Ã �Ã �<�æ�à,�æ

�á�Þ�Ø�?�5
�æ�@�5 �®�H�æ�à,�æ

�6
�æ�à�@�5

2�.
=

�Ã �0�6�4�æ�à
�6
�æ�à�@�5

�Ã �.�æ�à
�6
�æ�à�@�5

, [
�L�Q�P�J�E�G�=

�D
] (3.30) 

�I�h�a�g�Z�\�Z�ƒ�_�� �h�k�g�h�\�g�b�o�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �g�Z���e�b�g�b�•�b�� ���m�e�Z�a�Z�d�Z����

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

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

�d�j�_�l�Z�ƒ�Z���i�m�l�g�b�d�Z�����g�Z���•�_�^�g�h�•���e�b�g�b�•�b�����M���g�Z�k�l�Z�\�d�m���h�\�h�]���i�h�]�e�Z�\�‚�Z���^�Z�l�_���k�m���^�_�n�b�g�b�p�b�•�_��

�b���f�h�^�_�e�b���a�Z���i�j�h�j�Z�q�m�g���k�j�_�^�ƒ�_���^�m�`�b�g�_���\�h�`�ƒ�_���b���b�a�f�_�g�_���i�m�l�g�b�d�Z. 
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3.5. �K�j�_�^�ƒ�Z���^�m�`�b�g�Z���\�h�`�ƒ�_ 

�K�j�_�^�ƒ�Z�� �^�m�`�b�g�Z�� �\�h�`�ƒ�_��(�H�§�é���� �i�j�_�^�k�l�Z�\�‚�Z�� �i�j�h�k�_�q�g�h�� �j�Z�k�l�h�•�Z�ƒ�_���g�Z�� �d�h�f�_�� �k�_�� �i�j�_�\�_�a�_��

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

�j�Z�k�l�h�•�Z�ƒ�_�� �d�h�•�_�� �i�m�l�g�b�d�� �h�k�l�\�Z�j�b�� �m�� �l�h�d�m�� �•�_�^�g�_�� �\�h�`�ƒ�_�� ���;�Z�g�d�h�\�b�„����������4). �D�Z�d�h���[�b�k�f�h��

�h�[�•�Z�k�g�b�e�b�� �f�h�^�_�e �a�Z�� �i�j�h�j�Z�q�m�g�� �h�\�h�]�� �i�Z�j�Z�f�_�l�j�Z, �i�h�k�f�Z�l�j�Z�•�f�h�� �k�e�b�d�m��3.8 �g�Z�� �d�h�•�h�•�� �•�_��

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

 

�K�e�b�d�Z��3.8�����K�j�_�^�ƒ�Z���^�m�`�b�g�Z���\�h�`�ƒ�_���g�Z���e�b�g�b�•�b�����L�b�p�Z������������) 

�I�j�h�b�a�\�h�^�� �k�j�_�^�ƒ�_�� �^�m�`�b�g�_�� �\�h�`�ƒ�_�� �b�� �[�j�h�•�Z�� �i�j�_�\�_�a�_�g�b�o�� �i�m�l�g�b�d�Z�� ���3���� �m�� �i�h�k�f�Z�l�j�Z�g�h�f��

�i�_�j�b�h�^�m���\�j�_�f�_�g�Z���i�j�_�^�k�l�Z�\�‚�Z���h�k�l�\�Z�j�_�g�b�����g�_�l�h�����l�j�Z�g�k�i�h�j�l�g�b���j�Z�^�����1�7�5���� 

 �0�6�4= �2�æ�à�®�H�§�é,[�L�Q�P�J�E�G�®�G�I] (3.31) 
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�K�Z�� �^�j�m�]�_�� �k�l�j�Z�g�_�� �g�_�l�h�� �l�j�Z�g�k�i�h�j�l�g�b�� �j�Z�^�� �k�_�� �f�h�`�_�� �b�k�d�Z�a�Z�l�b�� �d�Z�h�� �i�j�h�b�a�\�h�^�� �i�j�h�l�h�d�Z��

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

�j�Z�k�l�h�•�Z�ƒ�Z�����h�^�g�h�k�g�h�� 

 �0�6�4= Í �<�æ�à,�æ�®�H�æ�à,�æ

�á�Þ�Ø�?�5

�æ�@

, [�L�Q�P�J�E�G�®�G�I] (3.32) 

�D�Z�^�Z���k�_���b�a�•�_�^�g�Z�q�_���•�_�^�g�Z�d�h�k�l�b��(3.31) �b��(3.32) �k�j�_�^�ƒ�Z���^�m�`�b�g�Z���\�h�`�ƒ�_���m���k�f�_�j�m���e�b�g�b�•�_��

�k�_���f�h�`�_���b�k�d�Z�a�Z�l�b���d�Z�h�� 

 �H�§�é,�æ�à=
�Ã �<�æ�à,�æ�®�H�æ�à,�æ

�á�Þ�Ø�?�5
�æ�@�5

�2�æ�à
, [�G�I] (3.33) 

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

 �H�§�é, =
�Ã �Ã �<�æ�à,�æ�®�H�æ�à,�æ

�á�Þ�Ø�?�5
�æ�@�5

�6
�æ�à�@�5

�2�æ�à
, [�G�I] (3.34) 

�<�j�_�^�g�h�k�l���k�j�_�^�ƒ�_���^�m�`�b�g�_���\�h�`�ƒ�_���d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���•�_���h�^�j�_�{�_�g�_���e�b�g�b�•�_�����Z�e�b���b���p�_�e�b�g�_��

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

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

�`�_�‚�Z���d�h�j�b�k�g�b�d�Z���� 

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

�k�j�_�^�ƒ�b�f�� �^�m�`�b�g�Z�f�Z�� �\�h�`�ƒ�_�� �m�� �h�^�g�h�k�m�� �g�Z�� �l�b�i�� �b�� �d�Z�j�Z�d�l�_�j�� �e�b�g�b�•�_�� �>�b�•�Z�f�_�l�j�Z�e�g�_�� �b��

�l�Z�g�]�_�g�p�b�•�Z�e�g�_�� �e�b�g�b�•�_���h�[�b�q�g�h�� �b�f�Z�•�m�� �\�_�„�m�� �\�j�_�^�g�h�k�l�� �k�j�_�^�ƒ�b�o�� �^�m�`�b�g�Z�� �\�h�`�ƒ�_�� �m��

�h�^�g�h�k�m���g�Z���j�Z�^�b�•�Z�e�g�_���e�b�g�b�•�_�� �L�_�h�j�b�•�k�d�b�����g�Z�•�f�Z�ƒ�_���k�j�_�^�ƒ�_���^�m�`�b�g�_���\�h�`�ƒ�b���[�e�b�k�d�_���k�m��

�k�j�_�^�ƒ�h�•���^�m�`�b�g�b���f�_�{�m�k�l�Z�g�b�q�g�h�]���j�Z�k�l�h�•�Z�ƒ�Z�����H�\�h���•�_���h�[�b�q�g�h���d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���d�j�m�`�g�b�o��

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

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

�e�b�g�b�•�_�� �m�� �f�j�_�`�b���� �F�Z�d�k�b�f�Z�e�g�_�� �k�j�_�^�ƒ�_�� �^�m�`�b�g�_�� �\�h�`�ƒ�b���•�_�^�g�Z�d�_�� �k�m�� �k�j�_�^�ƒ�h�•�� �^�m�`�b�g�b��

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

�i�h�k�e�_�^�ƒ�_�]���k�l�Z�•�Z�e�b�r�l�Z. 
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3.6. �B�a�f�_�g�Z���i�m�l�g�b�d�Z 

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

�f�_�k�l�Z�� �m�k�l�m�i�Z�•�m�� �i�m�l�g�b�p�b�f�Z�� �d�h�•�b�� �m�� �\�h�a�b�e�h�� �m�e�Z�a�_���� �l�Z�d�h�� �^�Z�� �k�_�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�b�f�Z�� �^�m�`��

�e�b�g�b�•�_�� �\�j�r�b�� �b�a�f�_�g�Z�� ���j�Z�a�f�_�g�Z���� �i�m�l�g�b�d�Z���� �B�a�f�_�g�Z�� �i�m�l�g�b�d�Z�� �•�_�� �a�g�Z�q�Z�•�g�Z��

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

�m���i�h�]�e�_�^�m���e�h�d�Z�e�g�_���j�Z�k�i�h�^�_�e�_�����i�j�b�e�b�\�Z���b���h�^�e�b�\�Z���i�m�l�g�b�d�Z�����H�\�Z���\�_�e�b�q�b�g�Z���m���k�m�r�l�b�g�b��

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

�i�h�g�m�{�_�g�h���f�_�k�l�h���m���i�h�k�f�Z�l�j�Z�g�h�f���\�j�_�f�_�g�k�d�h�f���i�_�j�b�h�^�m�� 

�G�Z���k�e�b�p�b��3.9 �i�j�b�d�Z�a�Z�g���•�_���^�b�•�Z�]�j�Z�f���m�e�Z�a�Z�d�Z���b���b�a�e�Z�a�Z�d�Z���i�m�l�g�b�d�Z���^�m�`���e�b�g�b�•�_���m���•�_�^�g�h�f��

�k�f�_�j�m�����G�Z�� �k�l�Z�•�Z�e�b�r�l�b�f�Z�� �]�^�_�� �k�_�� �e�b�g�b�•�_�� �m�e�Z�a�Z�d�Z�� �b�� �b�a�e�Z�a�Z�d�Z�� �i�m�l�g�b�d�Z�� �i�j�_�d�e�Z�i�Z�•�m, 

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

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

�d�h�•�b�� �•�_�� �a�Z�f�_�ƒ�_�g�� �i�j�_�^�k�l�Z�\�‚�Z���^�b�j�_�d�l�g�m�� �b�a�f�_�g�m �i�m�l�g�b�d�Z���� �l�•���� �b�a�f�_�g�m�� �i�m�l�g�b�d�Z�� �g�Z��

�g�b�\�h�m���•�_�^�g�h�]���k�l�Z�•�Z�e�b�r�l�Z���g�Z���e�b�g�b�•�b�� 

 

�K�e�b�d�Z��3.9�����>�b�•�Z�]�j�Z�f���^�b�j�_�d�l�g�_���b�a�f�_�g�_���i�m�l�g�b�d�Z���m���•�_�^�g�h�f���k�f�_�j�m 
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�>�b�j�_�d�l�g�Z�� �b�a�f�_�g�Z���� �g�Z�� �k�l�Z�•�Z�e�b�r�l�b�f�Z�� �g�Z�� �d�h�•�b�f�Z�� �k�_�� �e�b�g�b�•�_�� �m�e�Z�a�Z�d�Z�� �b�� �b�a�e�Z�a�Z�d�Z��

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

 �&�E�æ�à,�æ= �I�E�J[�7�æ�à,�æ; �+�æ�à,�æ_,[
�L�Q�P

�D
] (3.35) 

�K�l�Z�•�Z�e�b�r�l�_�� �k�Z�� �f�Z�d�k�b�f�Z�e�g�h�f�� �\�j�_�^�g�h�r�„�m�� �^�b�j�_�d�l�g�_�� �b�a�f�_�g�_�� �a�g�Z�q�Z�•�g�h�� �•�_�� �a�Z��

�h�^�j�_�{�b�\�Z�ƒ�_���]�j�Z�g�b�p�Z���a�h�g�Z���j�_�e�Z�p�b�•�Z���i�j�b�e�b�d�h�f���i�j�h�•�_�d�l�h�\�Z�ƒ�Z���l�Z�j�b�n�g�h�]���k�b�k�l�_�f�Z���� 

�M�d�m�i�g�Z�� �^�b�j�_�d�l�g�Z�� �b�a�f�_�g�Z �i�m�l�g�b�d�Z�� �m�� �•�_�^�g�h�f�� �k�f�_�j�m�� �e�b�g�b�•�_�� �i�j�b�d�Z�a�Z�g�Z�� �•�_�� �g�Z�� �k�e�b�p�b��

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

�k�l�Z�•�Z�e�b�r�l�b�f�Z�� 

 �&�E�æ�à= Í �&�Ü,�æ�à,�æ

�á�Þ�Ø

�æ�@�5

= Í �I�E�J[�7�æ�à,�æ; �+�æ�à,�æ_

�á�Þ�Ø

�æ�@�5

, [
�L�Q�P
�D

] (3.36) 

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

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

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

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

�b�e�b�� �i�h�k�f�Z�l�j�Z�g�h�f�� �k�f�_�j�m�� �e�b�g�b�•�_�� �b�a�j�Z�`�Z�\�Z���d�h�_�n�b�p�b�•�_�g�l�h�f�� �b�a�f�_�g�_�� �i�m�l�g�b�d�Z�� ���Á). 

�B�f�Z�•�m�„�b�� �m�� �\�b�^�m�� �^�Z�� �k�_�� �k�\�b�� �i�m�l�g�b�p�b�� �g�Z�� �e�b�g�b�•�b���f�b�g�b�f�Z�e�g�h �•�_�^�g�h�f�� �b�a�f�_�g�_���� �g�Z�•�f�Z�ƒ�Z��

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

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

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

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

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

�i�h�\�j�r�b�g�_���d�h�•�b���g�b�•�_���r�j�Z�n�b�j�Z�g�����h�^�g�h�k�g�h�� 

 �ß�æ�à=
�Ã �7�æ�à,�æ

�á�Þ�Ø�?�5
�æ�@�5

�Ã �7�æ�à,�æF �Ã �+�æ�à,�æF �Ã �7�æ�à,�æ
�á�Þ�Ø�?�5
�æ�@�Þ�>�5

�Þ
�æ�@�5

�á�Þ�Ø�?�5
�æ�@�5

 (3.37) 

�]�^�_���•�_�� 
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k – �k�l�Z�•�Z�e�b�r�l�_�� �g�Z�� �d�h�f�_�� �k�_�� �j�_�Z�e�b�a�m�•�_�� �f�Z�d�k�b�f�Z�e�g�Z�� �^�b�j�_�d�l�g�Z�� �b�a�f�_�g�Z���� �l�•���� �k�l�Z�•�Z�e�b�r�l�_��

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

�K�l�Z�•�Z�e�b�r�l�_�� �k�Z�� �g�Z�•�\�_�„�h�f�� �^�b�j�_�d�l�g�h�f�� �b�a�f�_�g�h�f�� �•�_�� �b�� �d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�h�� �k�l�Z�•�Z�e�b�r�l�_�� �m��

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

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

 �I�=�T[�<�æ�à,�æ,�é_= �<�æ�à,�Þ,�é = Í �7�æ�à,�æ,�é

�Þ

�æ�@�5

F Í �+�æ�à,�æ,�é

�Þ

�æ�@�5

 (3.38) 

�b���^�Z���•�_���� 

 Í �7�æ�à,�æ,�é

�á�Þ�Ø�?�5

�æ�@�5

= Í �7�æ�à,�æ,�é+

�Þ

�æ�@�5

Í �7�æ�à,�æ,�é

�á�Þ�Ø�?�5

�æ�@�Þ�>�5

 (3.39) 

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

 �ß�æ�à=
�Ã �7�æ�à,�æ,�é

�á�Þ�Ø�?�5
�æ�@�5

�Ã �7�æ�à,�æ,�é
�á�Þ�Ø�?�5
�æ�@�5  F �Ã �7�æ�à,�æ,�é

�Þ
�æ�@�5 + max[�<�æ�à,�æ,�é_F �Ã �7�æ�à,�æ

�á�Þ�Ø�?�5
�æ�@�Þ�>�5

 (3.40) 

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

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

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

 �ß�æ�à=
�2�æ�à

max (�<�æ�à,�æ)
 (3.41) 

�D�h�_�n�b�p�b�•�_�g�l���b�a�f�_�g�_���i�m�l�g�b�d�Z���g�Z���e�b�g�b�•�b���f�h�`�_���k�_���b�k�d�Z�a�Z�l�b���d�Z�h�� 

 �ß=
�Ã �2�æ�à

�6
�æ�à�@�5

�Ã max (�<�æ�à,�æ)
�6
�æ�à�@�5

 (3.42) 

 
�D�h�_�n�b�p�b�•�_�g�l�� �b�a�f�_�g�_�� �i�m�l�g�b�d�Z��(�ß) �i�j�_�^�k�l�Z�\�‚�Z�� �k�j�_�^�ƒ�b�� �\�j�_�^�g�h�k�l�� �b�a�f�_�g�_�� �i�m�l�g�b�d�Z�� �m��

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

�k�_���m���l�h�d�m���•�_�^�g�h�]���i�h�e�m�h�[�j�l�Z���b�e�b���h�[�j�l�Z���Ä�a�Z�i�h�k�_�^�g�_�³ �•�_�^�g�h���f�_�k�l�h �m���\�h�a�b�e�m.  
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�L�_�h�j�_�l�k�d�b���� �g�Z�•�\�_�„�Z�� �\�j�_�^�g�h�k�l�� �d�h�_�n�b�p�b�•�_�g�l�Z�� �b�a�f�_�g�_�� �[�b�e�Z�� �[�b�� �m�� �k�e�m�q�Z�•�m�� �^�Z�� �k�\�b��

�i�m�l�g�b�p�b�� �d�h�•�b�� �m�{�m�� �g�Z�� �•�_�^�g�h�� �k�l�Z�•�Z�e�b�r�l�_�� �b�a�Z�{�m�� �g�Z�� �i�j�\�h�f�� �k�e�_�^�_�„�_�f���� �Z�� �ƒ�b�o�h�\�Z�� �f�_�k�l�Z��

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

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

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

�f�_�{�m�k�l�Z�g�b�q�g�b�o���j�Z�k�l�h�•�Z�ƒ�Z���g�Z���e�b�g�b�•�b���� 

�G�Z�•�f�Z�ƒ�Z�� �\�j�_�^�g�h�k�l�� �d�h�_�n�b�p�b�•�_�g�l�Z�� �b�a�f�_�g�_�� �•�_�� �m�� �k�e�m�q�Z�•�m�� �Ä�b�g�^�b�j�_�d�l�g�_�� �b�a�f�_�g�_�³����

�h�^�g�h�k�g�h���m���•�_�^�g�h�f���h�^���k�e�_�^�_�„�Z���l�j�b���k�e�m�q�Z�•�Z�� 

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

�e�b�g�b�•�Z�� 

- �D�Z�^�Z�� �^�m�`�� �e�b�g�b�•�_�� �b�f�Z�f�h�� �k�Z�f�h�� �m�e�Z�k�d�_���� �Z�� �k�\�b�� �i�m�l�g�b�p�b�� �b�a�e�Z�a�_�� �g�Z�� �i�h�k�e�_�^�ƒ�_�f��

�k�l�Z�•�Z�e�b�r�l�m��– �l�_�j�f�b�g�m�k�m�� 

- �D�Z�^�Z�� �g�Z�� �•�_�^�g�h�f���^�_�e�m�� �e�b�g�b�•�Z�� �b�f�Z�f�h�� �k�Z�f�h�� �m�e�Z�k�d�_���� �Z���g�Z�� �^�j�m�]�h�f�� �k�Z�f�h�� �b�a�e�Z�k�d�_��

�i�m�l�g�b�d�Z�� 

3.7. �G�_�j�Z�\�g�h�f�_�j�g�h�k�l���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���m���\�j�_�f�_�g�m 

�G�Z�� �i�j�h�p�_�k�� �g�Z�k�l�Z�g�d�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �g�Z�� �e�b�g�b�•�b�� �b�� �ƒ�_�]�h�\�_�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�_�� �m��

�l�h�d�m���^�Z�g�Z���m�l�b�q�_���\�_�e�b�d�b���[�j�h�•���n�Z�d�l�h�j�Z���b�a�f�_�{�m���d�h�•�b�o���� 

- �d�Z�j�Z�d�l�_�j�b�k�l�b�d�_���i�h�^�j�m�q�•�Z���]�j�Z�^�Z���d�h�•�_���e�b�g�b�•�Z���h�i�k�e�m�`�m�•�_���� 

- �i�h�e�h�`�Z�•���b���j�Z�g�]���e�b�g�b�•�_���m���f�j�_�`�b�� 

- �l�b�i���e�b�g�b�•�_���� 

- �d�\�Z�e�b�l�_�l���m�k�e�m�]�_���b�l�^�� 

�B�i�Z�d���� �l�j�Z�g�k�i�h�j�l�g�b�� �a�Z�o�l�_�\�b�� �i�j�_�� �k�\�_�]�Z�� �i�h�k�e�_�^�b�p�Z�� �k�m�� �i�h�k�l�h�•�Z�ƒ�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o��

�i�h�l�j�_�[�Z�� �i�m�l�g�b�d�Z���� �A�[�h�]�� �l�h�]�Z�� �b���\�j�_�f�_�g�k�d�_ �i�j�h�f�_�g�_�� �h�[�b�f�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z��

�i�j�Z�l�_���i�h�l�j�_�[�_���k�l�Z�g�h�\�g�b�d�Z���a�Z���d�j�_�l�Z�ƒ�_���m���k�\�j�o�m���h�[�Z�\�‚�Z�ƒ�Z �j�Z�a�g�b�o���Z�d�l�b�\�g�h�k�l�b���b���f�h�`�_��

�k�_���j�_�„�b���^�Z���k�m���g�Z�•�a�g�Z�q�Z�•�g�b�•�b���n�Z�d�l�h�j�b���d�h�•�b���m�l�b�q�m���g�Z���\�_�e�b�q�b�g�m���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z��

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

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

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

�k�l�Z�g�h�\�g�b�d�Z�� ���k�_�a�h�g�Z�� �]�h�^�b�r�ƒ�b�o�� �h�^�f�h�j�Z���� �k�_�a�h�g�Z�� �Z�d�l�b�\�g�h�k�l�b�� �\�_�a�Z�g�b�o�� �a�Z��

�a�Z�\�j�r�_�l�Z�d���d�Z�e�_�g�^�Z�j�k�d�_���]�h�^�b�g�_���b�l�^������ 

�H�\�b�� �n�Z�d�l�h�j�b�� �b�a�Z�a�b�\�Z�•�m�� �i�_�j�b�h�^�b�q�g�Z�� �d�h�e�_�[�Z�ƒ�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �m�� �\�j�_�f�_�g�m����

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

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

�M�l�\�j�{�b�\�Z�ƒ�_�� �a�Z�d�h�g�b�l�h�k�l�b�� �i�j�h�f�_�g�_�� �h�[�b�f�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �m���\�j�_�f�_�g�m�� �b�f�Z��

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

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

(�;�Z�g�d�h�\�b�„���������������� 

�F�_�l�h�^�h�e�h�]�b�•�Z�� �i�j�h�m�q�Z�\�Z�ƒ�Z�� �h�\�b�o�� �g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b�� �a�Z�\�b�k�b�� �h�^�� �p�b�‚�Z �b�k�l�j�Z�`�b�\�Z�ƒ�Z�� �b��

�i�h�•�Z�\�_���d�h�•�Z���k�_���b�a�m�q�Z�\�Z�����:�d�h���•�_���p�b�‚���^�_�n�b�g�b�k�Z�ƒ�_���j�_�^�h�\�Z���\�h�`�ƒ�_, �h�g�^�Z���•�_���g�_�h�i�o�h�^�g�h��

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

�k�l�j�Z�g�_�����Z�d�h���k�_���\�j�r�b���i�e�Z�g�b�j�Z�ƒ�_���b�e�b���m�g�Z�i�j�_�{�_�ƒ�_���p�_�e�h�d�m�i�g�_���b�e�b���^�_�e�Z���f�j�_�`�_���e�b�g�b�•�Z, 

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

�f�j�_�`�b�� 

�B�k�l�j�Z�`�b�\�Z�ƒ�Z�� �m�� �j�_�Z�e�g�b�f�� �k�b�k�l�_�f�b�f�Z�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �b�� �i�j�b�]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z��

�i�m�l�g�b�d�Z�� �m�� �\�b�r�_�� �]�j�Z�^�h�\�Z�� �m�� �K�j�[�b�•�b�� ���;�_�h�]�j�Z�^�m���� �G�b�r�m���� �I�Z�g�q�_�\�m���� �K�m�[�h�l�b�p�b���� �M�`�b�p�m����

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

�k�m���^�Z�� �k�_�� �g�Z�•�\�_�„�b�� �[�j�h�•�� �i�m�l�h�\�Z�ƒ�Z�� �h�[�Z�\�b�� �m�� �k�\�j�o�m�� �h�^�e�Z�k�d�Z�� �g�Z�� �i�h�k�Z�h�� �b�e�b��

�r�d�h�e�m���n�Z�d�m�e�l�_�l���� �h�^�g�h�k�g�h�� �i�h�\�j�Z�l�d�Z�� �d�m�„�b�� �k�Z�� �l�b�o�� �e�h�d�Z�p�b�•�Z�� ���k�e�b�d�Z 3.10������ �F�_�l�h�^��

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

�]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z���m���l�h�d�m���j�Z�^�g�h�]���^�Z�g�Z�� �M�i�j�Z�\�h���k�\�j�o�Z���i�m�l�h�\�Z�ƒ�Z���m�l�b�q�_���g�Z��

�l�h�� �^�Z�� �k�_�� �\�j�r�g�b�� �i�_�j�b�h�^�b�� �•�Z�\�‚�Z�•�m�� �m�� �q�Z�k�h�\�b�f�Z�� �d�Z�^�Z�� �k�_�� �h�[�Z�\�‚�Z�•�m�� �j�Z�^�g�Z�� �b�� �r�d�h�e�k�d�Z��

�d�j�_�l�Z�ƒ�Z�� �H�\�Z�d�\�Z���k�l�j�m�d�l�m�j�Z���i�m�l�h�\�Z�ƒ�Z���i�h���k�\�j�o�Z�f�Z���g�b�•�_���k�Z�f�h���d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���g�Z�r�b�o��

�]�j�Z�^�h�\�Z�� 
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�K�e�b�d�Z��3.10. �K�l�j�m�d�l�m�j�Z���i�m�l�h�\�Z�ƒ�Z���i�j�_�f�Z���k�\�j�o�Z�f�Z���m���k�b�k�l�_�f�b�f�Z���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z��

�i�m�l�g�b�d�Z���m���]�j�Z�^�h�\�b�f�Z���m���K�j�[�b�•�b7 

                                                

7 �B�a�\�h�j�b�� �i�h�^�Z�l�Z�d�Z�����L�b�p�Z���� �K������ �@�b�\�Z�g�h�\�b�„���� �I������ �b�� �^�j������(2012). �B�k�l�j�Z�`�b�\�Z�ƒ�_�� �k�l�Z�\�h�\�Z�� �d�h�j�b�k�g�b�d�Z�� �b��

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

�I�Z�g�q�_�\�m�����B�g�k�l�b�l�m�l���K�Z�h�[�j�Z�„�Z�•�g�h�]���n�Z�d�m�e�l�_�l�Z�����;�_�h�]�j�Z�^�� 
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�I�j�_�f�Z�� �i�h�^�Z�p�b�f�Z���^�h�[�b�•�_�g�b�o���h�[�j�Z�^�h�f�� �g�Z�p�b�h�g�Z�e�g�b�o�� �Z�g�d�_�l�Z�� �h�� �i�m�l�h�\�Z�ƒ�b�f�Z�� �i�h��

�^�h�f�Z�„�b�g�k�l�\�b�f�Z�� �m�� �i�_�j�b�h�^�m�� �h�^�� ������������ �^�h�������������� �]�h�^�b�g�_���� �i�j�h�p�_�g�Z�l�� �j�Z�^�g�b�o�� �d�j�_�l�Z�ƒ�Z��

�•�Z�\�g�b�f�� �l�j�Z�g�k�i�h�j�l�h�f�� �m�� �K�:�>�� �b�a�g�h�k�b�� ����-���������� �Z�� �m�� �G�_�f�Z�q�d�h�•�� �h�d�h��23,5% (Buehler �Ë��

Pucher; 2012).8 �:�d�h�� �k�_�� �g�Z�� �l�Z�•�� �[�j�h�•�� �^�h�^�Z�•�m�� �b�� �d�j�_�l�Z�ƒ�Z�� �m�� �r�d�h�e�m���g�Z�� �n�Z�d�m�e�l�_�l���� �h�g�^�Z��

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

�I�h�j�_�^���k�\�j�o�_���i�m�l�h�\�Z�ƒ�Z���[�b�l�g�_���k�m���b���^�j�m�]�_���d�Z�j�Z�d�l�_�j�b�k�l�b�d�_���d�h�j�b�k�g�b�d�Z�����ä�L�Y�D�Q�R�Y�L�ü �b���^�j. 

�������������� �\�j�r�_�� �i�h�j�_�{�_�ƒ�_�� �]�j�m�i�Z�� �d�h�j�b�k�g�b�d�Z�� �i�h�^�k�b�k�l�_�f�Z�� �`�b�q�Z�j�Z�� �m�� �p�b�‚�m�� �m�l�\�j�{�b�\�Z�ƒ�Z��

�k�l�Z�l�b�k�l�b�q�d�_�� �a�g�Z�q�Z�•�g�h�k�l�b�� �i�h�f�h�„�m�� �o�b-�d�\�Z�^�j�Z�l�� �l�_�k�l�Z�� �g�_�a�Z�\�b�k�g�h�k�l�b�����I�h�l�_�g�p�b�•�Z�e�g�b��

�d�h�j�b�k�g�b�p�b�� �k�m�� �i�h�^�_�‚�_�g�b�� �m�� �l�j�b�� �d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�_�� �]�j�m�i�_���� �k�l�Z�g�h�\�g�b�p�b�� �]�j�Z�^�Z���� �^�h�f�Z�„�b��

�l�m�j�b�k�l�b�� �b�� �b�g�h�k�l�j�Z�g�b�� �l�m�j�b�k�l�b�����G�m�e�l�h�f�� �o�b�i�h�l�_�a�h�f�� �Z�m�l�h�j�b�� �i�j�_�l�i�h�k�l�Z�\�‚�Z�•�m�� �^�Z�� �k�m��

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

�k�\�_�� �l�_�k�l�b�j�Z�g�_�� �o�b�i�h�l�_�a�_�� �m�k�\�h�•�_�g�� �•�_�� �g�b�\�h�� �a�g�Z�q�Z�•�g�h�k�l�b���. = ������������ �K�i�j�h�\�_�^�_�g�b�� �o�b-

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

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

                                                                                                                                          

�L�b�p�Z���� �K������ �@�b�\�Z�g�h�\�b�„���� �I������ �b�� �^�j������(2013). �B�k�l�j�Z�`�b�\�Z�ƒ�Z�� �m�� �p�b�‚�m�� �m�g�Z�i�j�_�{�_�ƒ�Z�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �b��

�i�j�b�]�j�Z�^�k�d�h�]�� �i�j�_�\�h�a�Z�� �i�m�l�g�b�d�Z�� �g�Z�� �l�_�j�b�l�h�j�b�•�b�� �]�j�Z�^�Z�� �G�b�r�Z���� �B�g�k�l�b�l�m�l�� �K�Z�h�[�j�Z�„�Z�•�g�h�]�� �n�Z�d�m�e�l�_�l�Z����

�;�_�h�]�j�Z�^�� 

�L�b�p�Z���� �K������ �@�b�\�Z�g�h�\�b�„���� �I������ �b�� �^�j������(2013). �K�l�m�^�b�•�Z�� �h�i�j�Z�\�^�Z�g�h�k�l�b�� �h�j�]�Z�g�b�a�h�\�Z�ƒ�Z�� �e�h�d�Z�e�g�h�]�� �•�Z�\�g�h�]��

�i�j�_�\�h�a�Z���g�Z���l�_�j�b�l�h�j�b�•�b���]�j�Z�^�Z���M�`�b�p�Z�����:�g�Z�e�b�a�Z���i�h�k�l�h�•�_�„�_�]���k�l�Z�ƒ�Z���k�b�k�l�_�f�Z���•�Z�\�g�h�]���f�Z�k�h�\�g�h�]���l�j�Z�g�k�i�h�j�l�Z��

�i�m�l�g�b�d�Z���m���]�j�Z�^�m���M�`�b�p�m�����B�g�k�l�b�l�m�l �K�Z�h�[�j�Z�„�Z�•�g�h�]���n�Z�d�m�e�l�_�l�Z�����;�_�h�]�j�Z�^�� 

�L�b�p�Z���� �K������ �@�b�\�Z�g�h�\�b�„���� �I���� �b�� �^�j������ ���������������� �K�l�m�^�b�•�Z�� �[�j�h�•�Z�ƒ�Z�� �i�m�l�g�b�d�Z�� �m�� �•�Z�\�g�h�f�� �i�j�_�\�h�a�m�� �b�� �Z�g�d�_�l�Z��

�d�h�j�b�k�g�b�d�Z���•�Z�\�g�h�]���i�j�_�\�h�a�Z�����P�_�g�l�Z�j���a�Z���i�e�Z�g�b�j�Z�ƒ�_���m�j�[�Z�g�h�]���j�Z�a�\�h�•�Z��– �P�?�I�����;�_�h�]�j�Z�^�� 

�L�b�p�Z���� �K������ �@�b�\�Z�g�h�\�b�„���� �I���� �b�� �^�j������ �����������������F�j�_�`�Z�� �e�b�g�b�•�Z�� �b���^�_�n�b�g�b�k�Z�ƒ�_�� �i�h�l�j�_�[�g�b�o�� �d�Z�i�Z�p�b�l�_�l�Z�� �a�Z��

�i�j�b�]�j�Z�^�k�d�b���b���e�h�d�Z�e�g�b���i�j�_�\�h�a���m���;�_�h�]�j�Z�^�m��– �K�m�L�j�Z�G�����B�g�k�l�b�l�m�l���K�Z�h�[�j�Z�„�Z�•�g�h�]���n�Z�d�m�e�l�_�l�Z�����;�_�h�]�j�Z�^�� 

�L�b�p�Z�����K�������@�b�\�Z�g�h�\�b�„�����I�������b���^�j�����������������������K�l�m�^�b�•�Z���•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �b���i�j�b�]�j�Z�^�k�d�h�]�� �i�j�_�\�h�a�Z���i�m�l�g�b�d�Z���g�Z��

�l�_�j�b�l�h�j�b�•�b�� �]�j�Z�^�Z�� �D�j�Z�]�m�•�_�\�p�Z���� �D�Z�j�Z�d�l�_�j�b�k�l�b�d�_�� �i�m�l�g�b�d�Z�� �b�� �i�m�l�h�\�Z�ƒ�Z��– �j�_�a�m�e�l�Z�l�b���b�k�l�j�Z�`�b�\�Z�ƒ�Z����

�B�g�k�l�b�l�m�l���K�Z�h�[�j�Z�„�Z�•�g�h�]���n�Z�d�m�e�l�_�l�Z�����;�_�h�]�j�Z�^�� 

8 �I�h�^�Z�p�b�� �a�Z�� �K�:�>�� �k�m�� �b�a��National Household Travel Surveys (NHTS)���� �Z�� �a�Z�� �G�_�f�Z�q�d�m�� �b�a�� �b�a�\�_�r�l�Z�•�Z��

Verband Deutscher Verkehrsunternehmen (VDV) Statistik. 
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�o�b�i�h�l�_�a�Z�� �g�_�a�Z�\�b�k�g�h�k�l�b���� �a�Z�� �h�\�_�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�_�� �b�k�i�b�l�Z�g�b�d�Z���� �h�^�[�Z�p�m�•�_�� �K�e�b�q�g�h�� �•�_�� �b��

�a�Z�� �g�_�d�_�� �^�j�m�]�_�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�_�����K�l�j�m�d�l�m�j�Z�� �b�k�i�b�l�Z�g�b�d�Z�� �i�j�_�f�Z�� �f�b�r�‚�_�ƒ�m�� �h�� �m�l�b�p�Z�•�m��

�j�Z�a�\�h�•�Z���k�b�k�l�_�f�Z���`�b�q�Z�j�Z���g�Z���m�g�Z�i�j�_�{�_�ƒ�_���l�m�j�b�k�l�b�q�d�_���i�h�g�m�^�_���]�j�Z�^�Z���•�_���d�h�g�a�b�k�l�_�g�l�g�Z���b��

�g�_�a�Z�\�b�k�g�Z���� �h�^�g�h�k�g�h�� �i�h�k�l�Z�\�‚�_�g�Z�� �g�m�e�l�Z�� �o�b�i�h�l�_�a�Z�� �k�_�� �f�h�`�_�� �i�j�b�o�\�Z�l�b�l�b�� �I�h�j�_�^�� �l�h�]�Z��

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

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

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

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

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

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

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

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

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

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

�a�Z�o�l�_�\�_���� 

�;�Z�g�d�h�\�b�„�� ���������������•�_�� �b�a�\�j�r�b�h�� �k�l�Z�l�b�k�l�b�q�d�m�� �Z�g�Z�e�b�a�m �[�j�h�•�Z�� �i�j�_�\�_�a�_�g�b�o�� �i�m�l�g�b�d�Z�� �i�h��

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

�p�b�‚�_�f�� �m�l�\�j�{�b�\�Z�ƒ�Z�� �h�k�g�h�\�g�b�o�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �_�f�i�b�j�b�•�k�d�b�o�� �j�Z�k�i�h�^�_�e�Z�� �b��

�\�_�j�h�\�Z�l�g�h�„�Z�� �^�Z�� �k�_�� �[�j�h�•�Z�ƒ�_�f�� �i�m�l�g�b�d�Z�� �m�� �•�_�^�g�h�f�� �j�Z�^�g�h�f�� �^�Z�g�m�� �f�h�]�m�� �j�_�i�j�_�a�_�g�l�h�\�Z�l�b��

�h�k�l�Z�e�b�� �j�Z�^�g�b�� �^�Z�g�b�� �m�� �h�^�j�_�{�_�g�h�f�� �i�_�j�b�h�^�m�� �\�j�_�f�_�g�Z���� �=�h�^�b�g�Z �•�_�� �i�h�^�_�‚�_�g�Z�� �g�Z�� �l�j�b��

�d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�Z���i�_�j�b�h�^�Z�� 

- �E�_�l�ƒ�b���f�_�k�_�p�b�����Z�i�j�b�e�����f�Z�•�����•�m�g�����k�_�i�l�_�f�[�Z�j�����h�d�l�h�[�Z�j��; 

- �A�b�f�k�d�b���f�_�k�_�p�b�����g�h�\�_�f�[�Z�j�����^�_�p�_�f�[�Z�j�����•�Z�g�m�Z�j�����n�_�[�j�m�Z�j�����f�Z�j�l��; 

- �I�_�j�b�h�^���]�h�^�b�r�ƒ�b�o���h�^�f�h�j�Z�����•�m�e�����Z�\�]�m�k�l��. 

�M�l�\�j�{�_�g�h���•�_���^�Z���[�j�h�•�Z�ƒ�_���m���•�_�^�g�h�f���j�Z�^�g�h�f���^�Z�g�m���f�h�`�_���k�Z���\�_�j�h�\�Z�l�g�h�„�h�f���h�^������-���������^�Z��

�j�_�i�j�_�a�_�g�l�m�•�_���k�\�_���j�Z�^�g�_���^�Z�g�_���m���h�^�j�_�{�_�g�h�f���i�_�j�b�h�^�m�� �H�\�Z���Z�g�Z�e�b�a�Z���b�i�Z�d���h�l�d�j�b�\�Z���k�Z�f�h��

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

�n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �k�b�k�l�_�f�Z�� �a�Z�o�l�_�\�Z�� �i�h�k�f�Z�l�j�Z�ƒ�_�� �g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b�� �l�j�Z�g�k�i�h�j�l�g�b�o��

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

�e�b�g�b�•�_���� �d�Z�h�� �ƒ�_�]�h�\�h�]�� �h�k�g�h�\�g�h�]�� �_�e�_�f�_�g�l�Z���� �f�h�j�Z�•�m�� �k�_���m�k�d�e�Z�^�b�l�b�� �k�Z�� �g�Z�\�_�^�_�g�b�f��

�i�j�h�f�_�g�Z�f�Z���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z�����K�Z���Z�k�i�_�d�l�Z�� �m�i�j�Z�\�‚�Z�ƒ�Z���e�b�g�b�•�h�f���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]��

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

�a�Z�o�l�_�\�Z���•�_�k�l�_���^�Z�g���� 

�M�� �k�\�h�•�b�f�� �b�k�l�j�Z�`�b�\�Z�ƒ�b�f�Z���N�b�e�b�i�h�\�b�„�� ���������������^�h�d�Z�a�m�•�_ �^�Z�� �•�_�� �i�j�h�p�_�k�� �g�Z�k�l�Z�g�d�Z��

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

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

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

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

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

�i�h�k�f�Z�l�j�Z�ƒ�Z�����i�h�l�h�d���l�j�Z�g�k�i�h�j�l�g�b�o �a�Z�o�l�_�\�Z �b�f�Z�� �h�k�h�[�b�g�_ �k�l�h�o�Z�k�l�b�q�g�h�k�l�b����

�d�h�g�l�b�g�m�Z�e�g�h�k�l�b�����h�^�k�m�k�l�\�Z���i�h�k�e�_�^�b�p�Z���b���g�_�h�j�^�b�g�Z�j�g�h�k�l�b. 

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

�a�Z�o�l�_�\�Z�����\�_�e�b�q�b�g�Z���a�Z�o�l�_�\�Z�����•�_���k�e�m�q�Z�•�g�Z���\�_�e�b�q�b�g�Z�� �L�j�Z�g�k�i�h�j�l�g�b���a�Z�o�l�_�\�b���g�Z���e�b�g�b�•�b���m��

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

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

�h�^�j�_�{�_�g�b�o�� �i�Z�j�Z�f�_�l�Z�j�Z��(p�5,p�6, . . .) ���� �H�\�Z�� �h�k�h�[�b�g�Z�� �g�Z�a�b�\�Z�� �k�_���d�h�g�l�b�g�m�Z�e�g�h�k�l���� �H�\�Z��

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

�a�Z�o�l�_�\�Z�� �d�h�•�b�� �k�_�� �i�h�•�Z�\�b�� �g�Z�� �•�_�^�g�h�•�� �k�l�Z�g�b�p�b��(s) �m�� �i�_�j�b�h�^�m��TS�n �g�_�� �a�Z�\�b�k�b�� �h�^�� �[�j�h�•�Z��

�a�Z�o�l�_�\�Z�� �d�h�•�b�� �k�_�� �i�h�•�Z�\�b�h�� �g�Z�� �b�k�l�h�•�� �k�l�Z�g�b�p�b�� �m�� �i�j�_�l�o�h�^�g�h�f�� �i�_�j�b�h�^�m��TS�n�?�5���� �M�a�� �l�h����

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

�\�j�_�f�_�g�Z��(�¿t)�����f�h�`�_���i�h�•�Z�\�b�l�b���•�_�^�Z�g���b�e�b���\�b�r�_���a�Z�o�l�_�\�Z���a�Z���l�j�Z�g�k�i�h�j�l�h�f�� 

�M�d�h�e�b�d�h�� �k�_�� �l�j�Z�g�k�i�h�j�l�g�b�� �a�Z�o�l�_�\�b�� �^�_�n�b�g�b�r�m���a�Z�� �p�_�h�� �i�_�j�b�h�^�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �m��

�l�h�d�m���^�Z�g�Z, �h�g�^�Z���i�h�l�h�d���a�Z�o�l�_�\�Z���b�f�Z���b �k�e�_�^�_�„�_ �h�k�h�[�b�g�_: 

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

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

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

�i�_�j�b�h�^�b�f�Z���\�j�_�f�_�g�Z��  
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- �G�_�k�l�Z�p�b�h�g�Z�j�g�h�k�l, �m�� �l�h�d�m�� �i�_�j�b�h�^�Z�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �e�b�g�b�•�_�� �b�g�l�_�g�a�b�l�_�l��

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

�\�j�_�f�_�g�k�d�h�•���h�k�b���d�Z�^�Z���•�_���a�Z�o�l�_�\���b�k�i�h�k�l�Z�\�‚�_�g���� 

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

�j�Z�k�i�h�^�_�e�b�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �i�h�� �^�Z�g�b�f�Z���� �F�h�]�m�„�_�� �•�_�� �b�a�^�\�h�•�b�l�b�� �l�j�b��

�d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�Z���^�Z�g�Z���m���l�h�d�m���k�_�^�f�b�p�_�����j�Z�^�g�b���^�Z�g�����k�m�[�h�l�Z���b���g�_�^�_�‚�Z�����G�Z���k�e�b�p�b��3.11. 

�i�j�b�d�Z�a�Z�g�_�� �k�m���g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �g�Z�� �l�j�h�e�_�•�[�m�k�d�h�•�� �e�b�g�b�•�b��29 

���K�l�m�^�_�g�l�k�d�b�� �l�j�]–�F�_�^�Z�d�h�\�b�„�� ���� �b�a �k�b�k�l�_�f�Z�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� �m��

�;�_�h�]�j�Z�^�m���a�Z���k�\�_���^�Z�g�_���m���l�h�d�m���g�_�^�_�‚�_�� �N�Z�d�l�h�j���g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b���^�h�[�b�•�_�g���•�_���d�Z�h���h�^�g�h�k��

�[�j�h�•�Z�� �i�j�_�\�_�a�_�g�b�o�� �i�m�l�g�b�d�Z�� �i�h�� �^�Z�g�b�f�Z���� �I�h�k�_�[�g�h�� �k�m�� �i�j�b�d�Z�a�Z�g�_�� �g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b�� �i�h��

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

�^�Z�g�Z�� �m���h�^�g�h�k�m�� �g�Z�� �i�j�h�k�_�q�Z�g�� �^�Z�g�� �m�� �l�h�d�m�� �g�_�^�_�‚�_�� �J�Z�a�e�b�d�_�� �b�a�f�_�{�m �d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�b�o��

�^�Z�g�Z���m���l�h�d�m���g�_�^�_�‚�_���•�h�r���k�m���b�a�j�Z�`�_�g�b�•�_���Z�d�h���k�_���i�h�k�f�Z�l�j�Z�•�m���\�j�_�^�g�h�k�l�b���l�j�Z�g�k�i�h�j�l�g�b�o��

�a�Z�o�l�_�\�Z�� �m�� �f�Z�ƒ�b�f�� �\�j�_�f�_�g�k�d�b�f�� �b�g�l�_�j�\�Z�e�b�f�Z�� ���q�Z�k�h�\�b�f�Z���� �G�Z�� �k�e�b�p�b��3.12. �k�m��

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

�e�b�g�b�•�b������, �m���k�f�_�j�m������- �d�Z���p�_�g�l�j�m���]�j�Z�^�Z�����a�Z���k�\�b�o���k�_�^�Z�f���^�Z�g�Z���m���g�_�^�_�‚�b�� 

 
�K�e�b�d�Z��3.11�����J�Z�k�i�h�^�_�e�_���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���g�Z���l�j�h�e�_�•�[�m�k�d�h�•���e�b�g�b�•�b��������(�K�l�m�^�_�g�l�k�d�b���l�j�]��– 

�F�_�^�Z�d�h�\�b�„����) 9 

                                                

9 �B�a�\�h�j�����L�b�p�Z�� �K�������@�b�\�Z�g�h�\�b�„�����I�����b���^�j������(2015). �K�l�m�^�b�•�Z���[�j�h�•�Z�ƒ�Z���i�m�l�g�b�d�Z���m���•�Z�\�g�h�f���i�j�_�\�h�a�m���b���Z�g�d�_�l�Z��

�d�h�j�b�k�g�b�d�Z���•�Z�\�g�h�]���i�j�_�\�h�a�Z�����P�_�g�l�Z�j���a�Z���i�e�Z�g�b�j�Z�ƒ�_���m�j�[�Z�g�h�]���j�Z�a�\�h�•�Z��– �P�?�I�����;�_�h�]�j�Z�^�� 
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�K�e�b�d�Z��3.12�����J�Z�k�i�h�^�_�e�Z���i�j�h�l�h�d�Z���i�m�l�g�b�d�Z���i�h���q�Z�k�h�\�b�f�Z���a�Z���k�\�_���^�Z�g�_���m���g�_�^�_�‚�b 

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

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

�b�a�m�a�_�l�d�h�f�� �i�_�l�d�Z���� �^�h�d�� �k�m�[�h�l�h�f�� �b�� �g�_�^�_�‚�h�f�� �l�j�Z�g�k�i�h�j�l�g�b�� �a�Z�o�l�_�\�b�� �b�f�Z�•�m�� �i�j�Z�d�l�b�q�g�h��

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

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

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

�l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �g�_�� �a�Z�\�b�k�b�� �h�^�� �f�h�f�_�g�l�Z�� �b�k�i�h�k�l�Z�\�‚�Z�ƒ�Z���� �\�_�„�� �k�Z�f�h�� �h�^�� �^�m�`�b�g�_��

�i�_�j�b�h�^�Z�� �i�h�k�f�Z�l�j�Z�ƒ�Z. �I�h�l�h�d�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �m�� �l�b�f�� �i�_�j�b�h�^�b�f�Z���m�k�e�h�\�g�h���b�f�Z��

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

�k�_���i�_�j�b�h�^�b�f�Z���k�l�Z�p�b�h�g�Z�j�g�h�k�l�b. 

�B�Z�d�h�� �•�_�� �g�_�k�m�f�ƒ�b�\�h�� �^�Z�� �h�\�Z�d�\�b�� �i�_�j�b�h�^�b�� �m�� �d�h�•�b�f�Z�� �h�[�b�f�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �b�f�Z��

�k�e�b�q�g�_�� �\�j�_�^�g�h�k�l�����i�h�k�l�Z�\�‚�Z�� �k�_�� �i�b�l�Z�ƒ�_ �o�h�f�h�]�_�g�h�k�l�b�� �b�� �k�l�Z�p�b�h�g�Z�j�g�h�k�l�b�� �i�h�l�h�d�Z��

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

�g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b���a�Z�o�l�_�\�Z���m���f�Z�ƒ�b�f���i�_�j�b�h�^�b�f�Z���\�j�_�f�_�g�Z���� 
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�G�Z�•�q�_�r�„�_���k�_���d�Z�h���\�j�_�f�_�g�k�d�b���h�d�\�b�j���i�h�k�f�Z�l�j�Z�ƒ�Z���m�a�b�f�Z �•�_�^�Z�g���k�Z�l���������P�L�Q�������f�Z�^�Z���g�_�d�b 

�Z�m�l�h�j�b�� �\�j�r�_�� �Z�g�Z�e�b�a�m �i�j�h�f�_�g�Z���i�j�h�l�h�d�D�� �i�m�l�g�b�d�Z�� �i�h��15-�f�b�g�m�l�g�b�f�� �b�g�l�_�j�\�Z�e�b�f�Z��

(�;�Z�g�d�h�\�b�„�����������������N�b�e�b�i�h�\�b�„�����������������:�L�O�O�L�D�P�V �b���^�j���� 1998; Chen �b��Wei, 2011). 

�B�k�l�j�Z�`�b�\�Z�ƒ�Z�� �m�� �j�_�Z�e�g�b�f�� �k�b�k�l�_�f�b�f�Z�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �b�� �i�j�b�]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z��

�i�m�l�g�b�d�Z�� �m�� �\�b�r�_�� �]�j�Z�^�h�\�Z�� �m�� �K�j�[�b�•�b�� ���;�_�h�]�j�Z�^�m���� �G�b�r�m���� �D�j�Z�]�m�•�_�\�p�m���� �I�Z�g�q�_�\�m����

�K�m�[�h�l�b�p�b���� �M�`�b�p�m �b�l�^�������� �k�i�j�h�\�_�^�_�g�Z�� �g�Z�� �D�Z�l�_�^�j�b�� �a�Z�� �^�j�m�f�k�d�b�� �b�� �]�j�Z�^�k�d�b�� �l�j�Z�g�k�i�h�j�l��

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

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

�b�a�j�Z�`�_�g�_���m�� �\�j�r�g�b�f�� �i�_�j�b�h�^�b�f�Z���� �r�l�h�� �•�_�� �i�h�d�Z�a�Z�g�h�� �b�� �m �h�d�\�b�j�m�� �h�\�_�� �^�b�k�_�j�l�Z�p�b�•�_���� �G�Z��

�k�e�b�p�b�� �•�_�� �^�Z�l�Z�� �j�Z�k�i�h�^�_�e�Z�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z�� �i�h�� �k�l�Z�•�Z�e�b�r�l�b�f�Z�� �b�� ��5-�f�b�g�m�l�g�b�f��

�b�g�l�_�j�\�Z�e�b�f�Z�� �m�� �\�j�r�g�h�f���q�Z�k�m������������-�������������g�Z���e�b�g�b�•�b�����������K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d�� 

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

�h�^�j�_�{�_�g�Z�� �k�l�Z�•�Z�e�b�r�l�Z�� �g�_�� �i�h�k�l�h�•�_�� �i�j�h�l�h�p�b�� �i�m�l�g�b�d�Z�� �m�� �g�_�d�b�f�� �h�^�� ��5-�f�b�g�m�l�g�b�o��

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

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

 
�K�e�b�d�Z��3.13. �J�Z�k�i�h�^�_�e�_���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���g�Z���e�b�g�b�•�b�����������K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d�� �i�h��

�•�_�^�g�h�q�Z�k�h�\�g�b�f���b������-�h���f�b�g�m�l�g�b�f���b�g�l�_�j�\�Z�e�b�f�Z������������-�������������k�f�_�j���� 
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�A�Z�� �d�\�Z�g�l�b�n�b�d�h�\�Z�ƒ�_���h�\�Z�d�\�b�o �\�j�_�f�_�g�k�d�b�o�� �i�j�h�f�_�g�Z�� �h�[�b�f�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z��

�;�Z�g�d�h�\�b�„�� ���������������^�_�n�b�g�b�r�_�� �d�h�_�n�b�p�b�•�_�g�l�� �g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z�� �m��

�\�j�r�g�h�f�� �q�Z�k�m�� ���8�á������ �d�h�•�b�� �k�_�� �j�Z�q�m�g�Z�� �d�Z�h�� �h�^�g�h�k�� �f�Z�d�k�b�f�Z�e�g�h�]�� ����-�f�b�g�m�l�g�h�]�� �i�j�h�l�h�d�Z��

�i�m�l�g�b�d�Z���m���l�h�d�m���k�Z�l�Z�����<�à�Ô�ë
�5�9 �����b���i�j�h�k�_�q�g�h�]���q�Z�k�h�\�g�h�]���i�j�h�l�h�d�Z���i�m�l�g�b�d�Z�� 

 �8�á =
4 �®�<�à�Ô�ë

�5�9

�<�à�Ô�ë
 (3.43) 

�D�Z�^�Z�� �k�m�� �b�g�l�_�j�\�Z�e�b�� �g�Z�� �e�b�g�b�•�b�� �\�_�„�b�� �h�^���������P�L�Q�� �b�k�l�b�� �Z�m�l�h�j�� �i�j�_�^�e�Z�`�_�� �f�h�^�b�n�b�d�h�\�Z�g�b��

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

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

�i�m�l�g�b�d�Z���i�h���i�h�e�Z�k�d�m�� �m���l�h�d�m���k�Z�l�Z�����<�à�Ô�ë,�é�����b���i�j�h�k�_�q�g�h�]���q�Z�k�h�\�g�h�]���i�j�h�l�h�d�Z���i�m�l�g�b�d�Z���i�h��

�i�h�e�Z�k�d�m�� 

 �8�á =
�B�®�<�à�Ô�ë,�é

�<�à�Ô�ë
 (3.44) 

�N�b�e�b�i�h�\�b�„�� �������������� �b�f�Z�� �^�j�m�]�Z�q�b�•�b�� �i�j�b�k�l�m�i���� �:�m�l�h�j�d�Z�� �^�b�k�d�j�_�l�b�a�Z�p�b�•�h�f���k�\�h�^�b��

�l�j�Z�g�k�i�h�j�l�g�_ �a�Z�o�l�_�\�_ �g�Z�� �h�k�g�h�\�g�m�� �•�_�^�b�g�b�p�m�� �i�h�k�f�Z�l�j�Z�ƒ�Z��– �b�g�l�_�j�\�Z�e���� �j�Z�k�i�h�^�_�e�m��

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

�k�e�_�{�_�ƒ�Z�� �b�a�f�_�{�m�� �^�\�Z�� �\�h�a�b�e�Z���� �I�h�•�_�^�b�g�Z�q�g�b�� �l�j�Z�g�k�i�h�j�l�g�b�� �a�Z�o�l�_�\�b�� �]�j�m�i�b�r�m�� �k�_�� �m��

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

�7(�O�I, �O,�R),�+(�O�I, �O, �R),�<(�O�I, �O, �R). �G�Z�� �b�k�l�h�f�� �k�l�Z�•�Z�e�b�r�l�m�� �m�� �j�_�Z�e�g�b�f�� �m�k�e�h�\�b�f�Z��

�n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �j�_�Z�e�b�a�m�•�m���k�_���j�Z�a�e�b�q�b�l�_�� �\�_�e�b�q�b�g�_�� �b�g�l�_�j�\�Z�e�Z���� �Z�� �l�Z�d�h�{�_���� �b�� �m�� �b�k�l�h�f��

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

�.�Z�d�h�� �k�d�m�i�h�\�b�� �j�_�Z�e�b�a�Z�p�b�•�Z�� �8���V�P���V���Y�����,���V�P���V���Y�����=���V�P���V���Y���� �g�_�� �f�h�]�m�� �[�b�l�b��

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

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

 �<�4(�O�I, �O,�R) =
�<(�O�I, �O,�R)
�E(�O�I, �O,�R)

 (3.45) 

 �7�4(�O�I, �O,�R) =
�7(�O�I, �O,�R)
�E(�O�I, �O,�R)

 (3.46) 
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 �+�4(�O�I, �O,�R) =
�+(�O�I, �O,�R)
�E(�O�I, �O,�R)

 (3.47) 

�M�i�j�Z�\�h�� �•�_�� �^�b�k�d�j�_�l�b�a�Z�p�b�•�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �g�Z�� �b�g�l�_�j�\�Z�e�_���[�b�l�g�Z�� �i�h�e�Z�a�g�Z��

�i�j�_�l�i�h�k�l�Z�\�d�Z�� �a�Z�� �h�\�Z�•�� �j�Z�^���� �•�_�j�� �k�_�� �k�\�Z���b�k�l�j�Z�`�b�\�Z�ƒ�Z �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �k�\�h�^�_�� �g�Z��

�k�g�b�f�Z�ƒ�_�� �ƒ�b�o�h�\�h�]�� �b�g�l�_�g�a�b�l�_�l�Z�� �i�h�� �i�h�e�Z�k�p�b�f�Z�� �\�h�a�b�e�Z�� �F�_�{�m�l�b�f���� �m�� �i�h�k�f�Z�l�j�Z�g�h�f��

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

�j�Z�a�e�b�q�b�l�Z�� �i�h�� �k�l�Z�•�Z�e�b�r�l�b�f�Z. �H�\�h�� �•�_�� �m�l�b�p�Z�e�h�� �g�Z�� �n�h�j�f�b�j�Z�ƒ�_�� �i�h�e�Z�a�g�_�� �o�b�i�h�l�_�a�_�� �h��

�l�h�f�_�� �^�Z�� �k�l�h�o�Z�k�l�b�q�g�h�k�l�� �j�_�Z�e�b�a�Z�p�b�•�_�� �b�g�l�_�j�\�Z�e�Z�� �m�l�b�q�_�� �g�Z�� �g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b�� �m��

�j�_�Z�e�b�a�Z�p�b�•�b���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z��  

3.8. �A�g�Z�q�Z�•���b�k�l�j�Z�`�b�\�Z�ƒ�Z���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���a�Z �h�^�j�`�b�\�h�k�l �k�b�k�l�_�f�Z �•�Z�\�g�h�]��

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

�<�_�„���•�_���m���m�\�h�^�g�b�f���i�h�]�e�Z�\�‚�b�f�Z���j�_�q�_�g�h���^�Z���m�k�e�m�]�m���•�Z�\�g�h�]���l�j�Z�g�k�i�h�j�l�Z���i�j�m�`�Z���•�_�^�Z�g���b�e�b��

�\�b�r�_�� �h�i�_�j�Z�l�h�j�Z�����I�h�\�_�j�Z�\�Z�ƒ�_�� �m�k�e�m�]�_�� �•�Z�\�g�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �a�Z�o�l�_�\�Z�� �^�Z �b�a�f�_�{�m�� �H�E�M�� �b��

�h�i�_�j�Z�l�h�j�Z�� �i�h�k�l�h�•�b�� �m�]�h�\�h�j�� �h�� �i�j�m�`�Z�ƒ�m�� �m�k�e�m�]�Z�� �•�Z�\�g�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z���� �q�b�•�b�� �•�_��

�d�‚�m�q�g�b�� �^�_�h�� �^�_�n�b�g�b�k�Z�ƒ�_�� �b�a�g�h�k�Z�� �g�Z�d�g�Z�^�_�����p�_�g�Z�� �m�k�e�m�]�Z���� �i�h�� �m�g�Z�i�j�_�^�� �^�_�n�b�g�b�k�Z�g�b�f��

�m�k�e�h�\�b�f�Z���� 

�I�j�\�_�� �\�j�k�l�_�� �m�]�h�\�h�j�Z�� �[�b�e�b�� �k�m�� �Ä�l�j�h�r�Z�d�� �i�e�m�k�� ���^�h�[�b�l���� �m�]�h�\�h�j�b�³�� ���_�g�]�e���� �&�R�V�W-plus 

contracts)���� �D�h�^�� �h�\�h�]�� �l�b�i�Z�� �m�]�h�\�h�j�Z �H�E�M�� �g�Z�^�h�d�g�Z�{�m�•�_�� �h�i�_�j�Z�l�h�j�m�� �k�\�_�� �l�j�h�r�d�h�\�_�� �b��

�]�Z�j�Z�g�l�m�•�_�� �h�^�j�_�{�_�g�m�� �k�l�h�i�m�� �i�j�h�n�b�l�Z�����H�\�Z�d�\�b �m�]�h�\�h�j�b�� �k�m�� �a�Z�f�_�ƒ�_�g�b�� �Ä�m�]�h�\�h�j�b�f�Z�� �k�Z��

�n�b�d�k�g�h�f���p�_�g�h�f�³�����_�g�]�e���� �)�L�[�H�G���S�U�L�F�H�� �F�R�Q�W�U�D�F�W�V�������i�j�_�f�Z�� �d�h�•�b�f�Z�� �H�E�M���i�e�Z�„�Z�� �h�i�_�j�Z�l�h�j�m��

�b�a�g�h�k���d�h�•�b���g�_���a�Z�\�b�k�b���h�^���k�l�\�Z�j�g�b�o���l�j�h�r�d�h�\�Z�� �M�]�h�\�h�j �k�Z���n�b�d�k�g�h�f���p�_�g�h�f���•�Z�\�‚�Z���k�_�� �m��

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

���_�g�]�e���� �*�U�R�V�V�� �F�R�V�W�� �F�R�Q�W�U�D�F�W���� �m�]�h�\�h�j�� �h�� �i�j�h�b�a�\�h�^�ƒ�b�� �g�_�l�h�� �l�j�Z�g�k�i�h�j�l�g�_�� �m�k�e�m�]�_�� ���_�g�]�e����

Net cost contract); �m�]�h�\�h�j���h���m�i�j�Z�\�‚�Z�ƒ�m�����_�g�]�e�����0�D�Q�D�J�H�P�H�Q�W���F�Rntract). 

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

�k�_���f�h�]�m���g�Z�„�b���m �i�h�l�i�m�g�h���Ä�q�b�k�l�h�f�³���h�[�e�b�d�m�����•�_�j���k�m���h�[�b�q�g�h���f�h�^�b�n�b�d�h�\�Z�g�b �d�Z�d�h���[�b���k�_��

�[�h�‚ �_���i�j�b�e�Z�]�h�^�b�e�b���p�b�‚�_�\�b�f�Z���b���k�i�_�p�b�n�b�q�g�b�f���d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�Z���k�\�Z�d�h�]���h�^���k�b�k�l�_�f�Z��

�i�h�k�_�[�g�h (Tica �b �^�j���� 2013). �B�a�[�h�j�� �l�b�i�Z�� �m�]�h�\�h�j�Z�� �a�Z�\�b�k�b�� �h�^�� �k�l�j�m�d�l�m�j�_�� �k�b�k�l�_�f�Z, �k�Z��

�•�_�^�g�_���k�l�j�Z�g�_�����d�Z�h���b���h�^���i�h�^�_�e�_���j�b�a�b�d�Z���b�a�f�_�{�m���m�]�h�\�h�j�g�b�o���k�l�j�Z�g�Z �b �f�h�]�m�„�_���i�h�l�j�_�[�_���a�Z��
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�^�h�^�Z�l�g�b�f���b�g�b�p�b�•�Z�l�b�\�Z�f�Z���d�h�•�_���[�b���i�h�f�h�]�e�_���h�k�l�\�Z�j�b�\�Z�ƒ�m���p�b�‚�g�_���n�m�g�d�p�b�•�_���k�b�k�l�_�f�Z�����k��

�^�j�m�]�_���k�l�j�Z�g�_. �;�_�a���h�[�a�b�j�Z���g�Z���\�j�k�l�m���m�]�h�\�h�j�Z���i�h�a�g�Z�\�Z�ƒ�_���g�b�\�h�Z �l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z��

�g�_�h�i�o�h�^�Z�g���•�_���m�e�Z�a���i�j�b���^�_�n�b�g�b�k�Z�ƒ�m���i�j�Z�\�Z���b���h�[�Z�\�_�a�Z���m�]�h�\�h�j�g�b�o���k�l�j�Z�g�Z �•�_�j���h�^�j�_�{�m�•�_��

�i�h�l�j�_�[�g�_���d�Z�i�Z�p�b�l�_�l�_�����Z�e�b���b���i�j�b�o�h�^���k�b�k�l�_�f�Z. 

�G�Z�•�h�k�_�l�‚�b�\�b�•�_ �i�b�l�Z�ƒ�_ �m �m�]�h�\�h�j�g�h�f �h�^�g�h�k�m �b�a�f�_�{�m �h�j�]�Z�g�Z �e�h�d�Z�e�g�_ �m�i�j�Z�\�_ �b 

�h�i�_�j�Z�l�h�j�Z �k�m �_�e�_�f�_�g�l�b �d�h�•�b �k�_ �h�^�g�h�k�_ �g�Z �g�Z�q�b�g �k�l�b�p�Z�ƒ�Z �b �j�Z�k�i�h�^�_�e�_ �i�j�b�o�h�^�Z, �d�Z�h 

�b �j�Z�k�i�h�^�_�e�m �j�b�a�b�d�Z �m �h�\�h�f �k�_�]�f�_�g�l�m. �H�\�Z�� �\�j�k�l�Z�� �j�b�a�b�d�Z�� �g�Z�a�b�\�Z�� �k�_�� �j�b�a�b�d�� �i�j�b�o�h�^�Z. 

�H�k�l�\�Z�j�_�g �i�j�b�o�h�^ �h�i�_�j�Z�l�h�j�Z �l�j�_�[�Z �^�Z �h�f�h�]�m�„�b �g�_�k�f�_�l�Z�g�h �l�_�d�m�„�_ �n�m�g�d�p�b�h�g�b�k�Z�ƒ�_, 

�j�Z�a�\�h�• �b�� �h�^�j�`�b�\�h�k�l���k�b�k�l�_�f�Z. �I�j�b�f�Z�j�g�b�� �b�a�\�h�j �i�j�b�o�h�^�Z�� �•�_�k�l�_�� �h�^�� �i�j�h�^�Z�•�_��

�l�j�Z�g�k�i�h�j�l�g�_�� �m�k�e�m�]�_�����H�\�Z�•���i�j�b�o�h�^���g�Z�a�b�\�Z�� �k�_���b���i�j�b�o�h�^ �h� ̂�h�k�g�h�\�g�_ �^�_�e�Z�l�g�h�k�l�b, �d�h�•�b 

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

�i�m�l�g�b�d�Z. �K�_�d�m�g�^�Z�j�g�h���� �i�j�b�o�h�^�� �k�b�k�l�_�f�Z�� �q�b�g�_�� �j�Z�a�g�_�� �\�j�k�l�_�� �k�m�[�\�_�g�p�b�•�Z �b�a �[�m�‡�_�l�Z 

�e�h�d�Z�e�g�_�� �m�i�j�Z�\�_. �I�h�k�l�h�•�_�� �b�� �l�a�\���� �h�k�l�Z�e�b �b�a�\�h�j�b���� �m�� �d�h�•�_�� �k�i�Z�^�Z�•�m�� �l�Z�d�k�_ �g�Z �p�_�g�m 

�i�Z�j�d�b�j�Z�ƒ�Z �i�m�l�g�b�q�d�b�o �Z�m�l�h�f�h�[�b�e�Z, �l�Z�d�k�_ �a�Z �d�h�j�b�r�„�_�ƒ�_ �i�m�l�g�b�q�d�b�o �Z�m�l�h�f�h�[�b�e�Z �g�Z 

�l�_�j�b�l�h�j�b�•�b �m�j�[�Z�g�h�]���i�h�^�j�m�q�•�Z, �l�Z�d�k�_���h�^���g�Z�d�g�Z�^�_���a�Z���d�h�j�b�r�„�_�ƒ�_���a�_�f�‚�b�r�l�Z �b�l�.̂ 

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

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

�j�_�Z�e�b�a�h�\�Z�g�b�o�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z���� �J�Z�^�b�� �h�i�b�k�Z�� �h�\�_�� �\�_�a�_�� �m�� �g�Z�k�l�Z�\�d�m�� �„�_�� �[�b�l�b��

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

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

�i�j�b�f�_�ƒ�_�g�� �m�� �j�_�Z�e�g�h�f�� �k�b�k�l�_�f�m�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� �m�� �G�b�r�m����

�J�_�a�m�e�l�Z�l�b���b���_�n�_�d�l�b���i�j�b�f�_�g�_���f�h�^�_�e�Z �h�[�•�Z�\�‚�_�g�b���k�m�� �m���ä�L�Y�D�Q�R�Y�L�ü���b���^�j. (2018), �Z���h�\�^�_��

�k�m���^�Z�l�b���g�Z�•�\�Z�`�g�b�•�b���^�_�e�h�\�b���l�h�]���j�Z�^�Z�� 

�D�h�^�� �k�l�Z�g�^�Z�j�^�g�h�]�� �m�]�h�\�h�j�Z�� �h�� �i�j�h�b�a�\�h�^�ƒ�b�� �[�j�m�l�h�� �l�j�Z�g�k�i�h�j�l�g�_�� �m�k�e�m�]�_�� �j�b�a�b�d��

�i�j�h�b�a�\�h�^�ƒ�_���l�j�Z�g�k�i�h�j�l�g�_�� �m�k�e�m�]�_�����b�a�j�Z�`�_�g���d�j�h�a���[�j�m�l�h���l�j�Z�g�k�i�h�j�l�g�b���j�Z�^������vozilo·km 

�b�e�b��mesta·km), �i�j�_�m�a�b�f�Z�� �h�i�_�j�Z�l�h�j���� �K�Z�f�b�f�� �l�b�f���� �j�Z�a�e�b�d�Z�� �b�a�f�_�{�m�� �j�_�Z�e�b�a�h�\�Z�g�b�o�� �b��

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

�j�Z�q�m�g�� �h�i�_�j�Z�l�h�j�Z���� �J�b�a�b�d�� �i�j�b�o�h�^�Z�� �k�g�h�k�b�� �H�E�M���� �d�h�•�b�� �^�h�^�_�‚�m�•�_�� �i�j�Z�\�h�� �d�h�j�b�r�„�_�ƒ�Z��

�l�j�`�b�r�l�Z���l�j�Z�g�k�i�h�j�l�g�b�o���m�k�e�m�]�Z�����^�_�n�b�g�b�r�_���i�e�Z�g�b�j�Z�g�b���g�b�\�h���d�\�Z�e�b�l�_�l�Z���l�j�Z�g�k�i�h�j�l�g�_��

�m�k�e�m�]�_���b���^�_�n�b�g�b�r�_���l�Z�j�b�n�g�m���i�h�e�b�l�b�d�m�����J�Z�a�e�b�d�Z���b�a�f�_�{�m���k�l�\�Z�j�g�b�o���b �i�j�h�•�_�d�l�h�\�Z�g�b�o��

���h�q�_�d�b�\�Z�g�b�o�����i�j�b�o�h�^�Z���b�^�_���g�Z���j�Z�q�m�g���H�E�M���� 
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�F�h�^�b�n�b�d�Z�p�b�•�Z�� �h�k�g�h�\�g�h�]�� �m�]�h�\�h�j�Z�� �h�� �i�j�h�b�a�\�h�^�ƒ�b�� �[�j�m�l�h�� �l�j�Z�g�k�i�h�j�l�g�_�� �m�k�e�m�]�_���h�]�e�_�^�Z��

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

�k�e�m�q�Z�•�_�\�_�� 

1. �M�� �k�e�m�q�Z�•�m�� �d�Z�^�Z�� �k�_�� �i�h�•�Z�\�b�� �g�_�]�Z�l�b�\�g�Z�� �j�Z�a�e�b�d�Z�� �b�a�f�_�{�m�� �i�j�h�•�_�d�l�h�\�Z�g�b�o��

���h�q�_�d�b�\�Z�g�b�o�����b���k�l�\�Z�j�g�h���h�k�l�\�Z�j�_�g�b�o���l�j�h�r�d�h�\�Z�����j�b�a�b�d���i�j�b�o�h�^�Z���k�g�h�k�b���H�E�M. 

�H�\�Z�•�� �k�e�m�q�Z�•�� �k�_�� �^�_�r�Z�\�Z�� �d�Z�^�Z�� �k�m�� �•�_�^�b�g�b�q�g�b�� �l�j�h�r�d�h�\�b�� �i�j�h�b�a�\�h�^�ƒ�_��

�l�j�Z�g�k�i�h�j�l�g�_�� �m�k�e�m�]�_�� �\�_�„�b�� �h�^�� �^�_�n�b�g�b�k�Z�g�b�o�� �]�j�Z�g�b�q�g�b�o�� �\�j�_�^�g�h�k�l�b���� �h�^�g�h�k�g�h��

�d�Z�^�Z�� �k�m�� �i�h�k�e�_�^�b�p�_�� �i�h�\�_�„�Z�ƒ�Z�� �g�b�\�h�Z�� �l�j�h�r�d�h�\�Z�� �b�a�Z�a�\�Z�g�_�� �i�j�h�f�_�g�h�f�� �d�‚�m�q�g�b�o��

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

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

�g�Z�[�Z�\�g�m�� �\�j�_�^�g�h�k�l�� �g�h�\�h�]�� �\�h�a�b�e�Z�� �b�� �l�j�h�r�d�h�\�_�� �j�_�a�_�j�\�g�b�o�� �^�_�e�h�\�Z�� �b�l�^��������

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

�p�_�g�Z�� �g�Z�� �f�Z�e�h�� �m�� �J�_�i�m�[�e�b�p�b�� �K�j�[�b�•�b ���Ä�i�h�l�j�h�r�Z�q�d�Z�� �d�h�j�i�Z�³��. �H�\�Z�•�� �j�b�a�b�d�� �k�_��

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

�l�j�h�r�d�h�\�Z�� ���ì������ �h�^�g�h�k�g�h�� �i�_�j�f�Z�g�_�g�l�g�b�f�� �i�j�Z�„�_�ƒ�_�f�� �i�j�h�f�_�g�_�� �d�‚�m�q�g�b�o��

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

�g�Z�k�l�Z�g�d�Z���i�h�j�_�f�_�„�Z�•�Z�� 

2. �K�e�m�q�Z�• �d�Z�^�Z�� �k�_�� �i�h�•�Z�\�b�� �g�_�]�Z�l�b�\�g�Z�� �j�Z�a�e�b�d�Z�� �b�a�f�_�{�m�� �i�j�h�•�_�d�l�h�\�Z�g�b�o��

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

�l�j�h�r�d�h�\�b �i�j�h�b�a�\�h�^�ƒ�_�� �l�j�Z�g�k�i�h�j�l�g�_�� �m�k�e�m�]�_�� ���2�����\�_�„�b�� �h�^�� �i�j�h�•�_�d�l�h�\�Z�g�b�o), 

�h�^�g�h�k�g�h�� �d�Z�^�Z�� �i�h�k�e�_�^�b�p�_�� �i�h�\�_�„�Z�ƒ�Z�� �l�j�h�r�d�h�\�Z�� �g�b�k�m�� �b�a�Z�a�\�Z�g�_�� �i�j�h�f�_�g�h�f��

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

�h�i�_�j�Z�l�h�j�Z�����b���k�Z�f�b�f���l�b�f���k�g�h�k�b���]�Z���h�i�_�j�Z�l�h�j. 

3. �A�Z�•�_�^�g�b�q�d�b�� �j�b�a�b�d�� �i�j�b�o�h�^�Z�� �h�j�]�Z�g�Z�� �e�h�d�Z�e�g�_�� �m�i�j�Z�\�_�� �b�� �h�i�_�j�Z�l�h�j�Z��

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

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

�M�]�h�\�h�j�h�f�� �k�_�� �m�g�Z�i�j�_�^�� �^�_�n�b�g�b�r�_�� �]�j�Z�g�b�q�g�Z�� �\�j�_�^�g�h�k�l�� �h�^�k�l�m�i�Z�ƒ�Z�� ���C���� �b�a�f�_�{�m��

�h�q�_�d�b�\�Z�g�b�o��– �i�j�h�•�_�d�l�h�\�Z�g�b�o�� �b�� �k�l�\�Z�j�g�h�� �h�k�l�\�Z�j�_�g�b�o�� �i�j�b�o�h�^�Z���� �d�h�•�Z�� �h�^�j�_�{�m�•�_��

�p�_�g�m�� �d�h�•�m�� �h�j�]�Z�g�� �e�h�d�Z�e�g�_�� �m�i�j�Z�\�_�� �i�e�Z�„�Z�� �h�i�_�j�Z�l�h�j�m�� �g�Z�� �f�_�k�_�q�g�h�f�� �g�b�\�h�m���� �M��

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

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

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

(�]�m�[�b�l�Z�d�� �[�j�h�•�Z�� �i�j�_�\�_�a�_�g�b�o�� �i�m�l�g�b�d�Z). �=�j�Z�g�b�q�g�Z�� �\�j�_�^�g�h�k�l�� �h�^�k�l�m�i�Z�ƒ�Z��

�^�_�n�b�g�b�r�_�� �k�_�� �g�Z�d�h�g�� �^�_�l�Z�‚�g�_���Z�g�Z�e�b�a�_�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �\�j�_�f�_�g�k�d�b�o��

�g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z. �A�Z�� �k�b�k�l�_�f�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]��

�l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z �m�� �G�b�r�m�� �m�k�\�h�•�_�g�Z�� �•�_�� �]�j�Z�g�b�q�g�Z�� �\�j�_�^�g�h�k�l�� �h�^�k�l�m�i�Z�ƒ�Z��

�C= 5%. 

�F�h�^�_�e�� �i�h�e�Z�a�b�� �h�^�� �^�_�n�b�g�b�k�Z�ƒ�Z�� �•�_�^�b�g�b�q�g�_�� �p�_�g�_�� �l�j�Z�g�k�i�h�j�l�g�h�]�� �j�Z�^�Z��( �ä) �a�Z�� �k�\�Z�d�m��

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

�l�j�Z�g�k�i�h�j�l�g�_���m�k�e�m�]�_�����ì�����b���m�]�h�\�h�j�_�g�h�]���g�b�\�h�Z���^�h�[�b�l�b���h�i�_�j�Z�l�h�j�Z�����@): 

 �ä= �ì · (1 + �@) [
�4�5�&
�G�I

] (3.48) 

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

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

�b�a�j�Z�`�_�g�h�]���d�j�h�a���i�j�h�b�a�\�h�^���n�j�_�d�\�_�g�p�b�•�_���b���^�m�`�b�g�_���e�b�g�b�•�_�����b���h�^�]�h�\�Z�j�Z�•�m�„�_���•�_�^�b�g�b�q�g�_��

�p�_�g�_���l�j�Z�g�k�i�h�j�l�g�h�]���j�Z�^�Z���i�h���d�b�e�h�f�_�l�j�m���a�Z���i�h�k�f�Z�l�j�Z�g�m���e�b�g�b�•�m: 

 ( �2�4�Ç) �Þ = Í (�ä· �B· �.) �é

�Ç�å

�é�@�5

, [�4�5�&] (3.49) 

�D�Z�^�Z���k�_���g�_�l�h���i�j�b�o�h�^�� �m�\�_�„�Z���a�Z���b�a�g�h�k���i�h�j�_�a�Z���g�Z���^�h�^�Z�l�m���\�j�_�^�g�h�k�l�����2�&�8)10, �^�h�[�b�•�Z �k�_��

�[�j�m�l�h���i�j�b�o�h�^���h�i�_�j�Z�l�h�j�Z���g�Z���e�b�g�b�•�b: 

 (�2�4�») �Þ = (�2�4�Ç) �Þ· (1 + �2�&�8),[�4�5�&] (3.50) 

�2�k�g�h�\�g�b�� �b�a�\�h�j�� �k�j�_�^�k�l�Z�\�Z�� �a�Z�� �b�k�i�e�Z�l�m�� �h�\�h�]�� �i�j�b�o�h�^�Z�� �h�i�_�j�Z�l�h�j�m�� �•�_�k�m�� �i�j�b�o�h�^�b�� �h�^��

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

�i�j�_�\�_�a�_�g�b�o�� �i�m�l�g�b�d�Z�� �i�h�� �\�j�k�l�Z�f�Z�� �d�Z�j�Z�l�Z�� �d�h�•�_�� �d�h�j�b�k�l�_���� �M�� �k�b�k�l�_�f�m�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]��

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

                                                

10 �I�h�j�_�a���g�Z���^�h�^�Z�l�m���\�j�_�^�g�h�k�l���a�Z���•�Z�\�g�_���m�k�e�m�]�_���m���J�_�i�m�[�e�b�p�b���K�j�[�b�•�b �m���\�j�_�f�_���i�j�b�f�_�g�_���f�h�^�_�e�Z���b�a�g�h�k�b�h��

�•�_��8%. 
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�i�j�h�^�Z�•�m�� �m�� �\�h�a�b�e�m�����b���i�j�_�l�i�e�Z�l�g�_�����f�_�k�_�q�g�_�����d�Z�j�l�_�����M�d�m�i�Z�g���[�j�h�•���i�j�_�\�_�a�_�g�b�o���i�m�l�g�b�d�Z��

�g�Z���e�b�g�b�•�b��(�G) �m���l�h�d�m���f�_�k�_�p�Z��(�F) �b�a�g�h�k�b�� 

 �2�Þ,�Ý= (�2�É�Í) �Þ,�Ý+ k�2�É�Ão�Þ,�Ý,[ �L�Q�P�J�E�G�=] (3.51) 

�]�^�_���•�_��( �2�É�Í) �Þ,�Ý – �[�j�h�•���i�j�_�\�_�a�_�g�b�o���i�m�l�g�b�d�Z���k�Z���i�j�_�l�i�e�Z�l�g�b�f  �d�Z�j�l�Z�f�Z�����Z��k�2�É�Ão�Þ,�Ý - �[�j�h�•��

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

�M�d�m�i�Z�g�� �k�l�\�Z�j�g�h�� �h�k�l�\�Z�j�_�g�b�� �i�j�b�o�h�^�� �h�^�� �i�j�h�^�Z�•�_�� �d�Z�j�Z�l�Z�� �h�i�_�j�Z�l�h�j�Z�� �g�Z�� �e�b�g�b�•�b��(�G���� �m��

�i�h�k�f�Z�l�j�Z�g�h�f���f�_�k�_�p�m�����F�����•�_�^�g�Z�d���•�_���a�[�b�j�m���i�j�b�o�h�^�Z���h�^���d�Z�j�Z�l�Z���i�j�h�^�Z�l�b�o���m���i�j�_�l�i�j�h�^�Z�•�b��

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

�\�h�a�b�e�b�f�Z�����h�^�g�h�k�g�h�� 

 �2�4�Þ,�Ý= (�2�4�É�Í) �Þ,�Ý+ k�2�4�É�Ão�Þ,�Ý= (�2�É�Í) �Þ,�Ý· (�%�§�É�Í) �Þ,�Ý+ k�2�É�Ão�Þ,�Ý(�%
�§
�É�Í) �Þ,�Ý,[�4�5�&] (3.52) 

�]�^�_�� �•�_��( �2�4�É�Í) �Þ,�Ý – �i�j�b�o�h�^�� �h�k�l�\�Z�j�_�g�� �h�^�� �i�j�h�^�Z�•�_�� �i�j�_�l�i�e�Z�l�g�b�o�� �d�Z�j�Z�l�Z����( �%�§�É�Í) �Þ,�Ý – 

�i�j�h�k�_�q�g�Z���p�_�g�Z���•�_�^�g�_���\�h�`�ƒ�_���d�h�j�b�r�„�_�ƒ�_�f���i�j�_�l�i�e�Z�l�g�_���d�Z�j�l�_����k�2�4�É�Ão�Þ,�Ý – �i�j�b�o�h�^���h�^��

�i�j�h�^�Z�•�_���i�h�•�_�^�b�g�Z�q�g�b�o���d�Z�j�Z�l�Z�����Z��k�%�§�É�Ão�Þ,�Ý
 – �i�j�h�k�_�q�g�Z���p�_�g�Z���•�_�^�g�_���\�h�`�ƒ�_���d�h�j�b�r�„�_�ƒ�_�f��

�i�h�•�_�^�b�g�Z�q�g�_���d�Z�j�l�_. 

�J�Z�k�i�h�^�_�e�Z���j�b�a�b�d�Z���i�j�b�o�h�^�Z���b�a�f�_�{�m���H�E�M���b���h�i�_�j�Z�l�h�j�Z���a�Z�k�g�b�\�Z���k�_���g�Z���i�h�j�_�{�_�ƒ�m���h�[�b�f�Z��

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

(k���� �m�� �i�h�k�f�Z�l�j�Z�g�h�f�� �f�_�k�_�p�m�� ��j������ �� �k�Z�� �\�j�_�^�g�h�k�l�b�f�Z�� �l�b�o�� �i�Z�j�Z�f�_�l�Z�j�Z�� �m�� �[�Z�a�g�h�f�� �f�_�k�_�p�m��

(j �4). �A�Z���i�h�k�f�Z�l�j�Z�g�b���[�Z�a�g�b���f�_�k�_�p����j �4�����m�a�b�f�Z���k�_���b�k�l�b���i�h�k�f�Z�l�j�Z�g�b���f�_�k�_�p���b�a���i�j�_�l�o�h�^�g�_��

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

�]�h�^�b�g�_�� �^�_�n�b�g�b�k�Z�g�� �j�_�^�h�f�� �\�h�`�ƒ�_�� ���a�b�f�k�d�b���� �e�_�l�ƒ�b�� �b�� �k�e�������� �I�_�j�b�h�^�b�� �k�l�Z�p�b�h�g�Z�j�g�h�k�l�b��

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

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

�d�Z�j�Z�l�Z�� �h�i�_�j�Z�l�h�j�Z���g�Z�� �e�b�g�b�•�b��(�G) �m�� �[�Z�a�g�h�f�� �f�_�k�_�p�m��(�F�4) �^�h�[�b�•�Z�•�m�� �k�_�� �i�j�b�f�_�g�h�f 

�•�_�^�g�Z�d�h�k�l�b (3.51) �b (3.52): 

 �2�Þ,�Ý�, = (�2�É�Í) �Þ,�Ý�, + k�2�É�Ão�Þ,�Ý�,
, [�L�Q�P�J�E�G�=] (3.53) 
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 �2�4�Þ,�Ý�, = (�2�4�É�Í) �Þ,�Ý�, + k�2�4�É�Ão�Þ,�Ý�,
= (�2�É�Í) �Þ,�Ý�, · (�%�§�É�Í) �Þ,�Ý�, + k�2�É�Ão�Þ,�Ý�,

(�%�§�É�Í) �Þ,�Ý�, ,[ �4�5�&] (3.54) 

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

�i�j�b�o�h�^�Z, �j�Z�a�e�b�d�m�•�m���k�_ �k�e�_�^�_�„�b �k�e�m�q�Z�•�_�\�b: 

1. �J�_�Z�e�b�a�h�\�Z�g�b �i�j�b�o�h�^ �h� ̂�d�Z�j�Z�l�Z �m �i�j�_�l�i�j�h�^�Z�•�b �•�_ �f�Z�ƒ�b �h� ̂�i�e�Z�g�b�j�Z�g�b�o �i�j�b�o�h�^�Z �b 

�j�_�Z�e�b�a�h�\�Z�g�b �i�j�b�o�h�^ �h� ̂ �i�h�•�_�^�b�g�Z�q�g�b�o �d�Z�j�Z�l�Z �d�m�i�‚�_�g�b�o �m �\�h�a�b�e�m �•�_ �f�Z�ƒ�b �h� ̂

�i�e�Z�g�b�j�Z�g�h�] �i�j�b�o�h�^�Z. �M �a�Z�\�b�k�g�h�k�l�b �d�h�•�Z �m�]�h�\�h�j�g�Z �k�l�j�Z�g�Z �i�j�_�m�a�b�f�Z �j�b�a�b�d, �f�h�`�_ 

�k�_ �d�h�g�k�l�Z�l�h�\�Z�l�b: 

a. �M �k�e�m�q�Z�•�m �d�Z�^�Z �•�_ �j�Z�a�e�b�d�Z �b�a�f�_�{�m �j�_�Z�e�b�a�h�\�Z�g�b�o �b �i�e�Z�g�b�j�Z�g�b�o �i�j�b�o�h�^�Z �h� ̂

�d�Z�j�Z�l�Z �d�m�i�‚�_�g�b�o �m �i�j�_�l�i�j�h�^�Z�•�b �g�Z �e�b�g�b�•�b (�G) �f�Z�ƒ�Z �h� ̂�]�j�Z�g�b�q�g�_ �\�j�_�^�g�h�k�l�b 

�h�^�k�l�m�i�Z�ƒ�Z (�C): 

 
�¿(�2�4�É�Í) �Þ,�Ý

(�2�4�É�Í) �Þ,�Ý�,
= �d

(�2�4�É�Í) �Þ,�ÝF(�2�4�É�Í) �Þ,�Ý�,

(�2�4�É�Í) �Þ,�Ý�,

�d< �C, (3.55) 

 �g�_�]�Z�l�b�\�g�m �j�Z�a�e�b�d�m �i�j�b�o�h�^�Z��k�4�Ç�É�Æo
�Þ,�Ý�,

= �C· (�2�4�É�Í) �Þ,�Ý�, , �k�g�h�k�b �h�j�]�Z�g 

�e�h�d�Z�e�g�_ �m�i�j�Z�\�_. 

b. �M �k�e�m�q�Z�•�m �d�Z�^�Z �•�_ �j�Z�a�e�b�d�Z �b�a�f�_�{�m �j�_�Z�e�b�a�h�\�Z�g�b�o �b �i�e�Z�g�b�j�Z�g�b�o �i�j�b�o�h�^�Z �h� ̂

�d�Z�j�Z�l�Z �d�m�i�‚�_�g�b�o �m �i�j�_�l�i�j�h�^�Z�•�b �g�Z �e�b�g�b�•�b (�G�����\�_�„�Z �b�e�b �•�_�^�g�Z�d�Z �h� ̂�]�j�Z�g�b�q�g�_ 

�\�j�_�^�g�h�k�l�b �h�^�k�l�m�i�Z�ƒ�Z (�C): 

 
�¿(�2�4�É�Í) �Þ,�Ý

(�2�4�É�Í) �Þ,�Ý�,
= �d

(�2�4�É�Í) �Þ,�ÝF(�2�4�É�Í) �Þ,�Ý�,

(�2�4�É�Í) �Þ,�Ý�,

�dR�C, (3.56) 

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

�\�j�_�^�g�h�k�l�b �h�^�k�l�m�i�Z�ƒ�Z k�4�Ç�É�Æo
�Þ,�Ý�,

= �C· (�2�4�É�Í) �Þ,�Ý�,  �k�g�h�k�b �h�j�]�Z�g �e�h�d�Z�e�g�_ 

�m�i�j�Z�\�_, �Z �j�Z�a�e�b�d�m �i�j�b�o�h�^�Z �\�_�„�m �b�e�b �•�_�^�g�Z�d�m �h� ̂ �m�g�Z�i�j�_�^ �^�_�n�b�g�b�k�Z�g�_ 

�]�j�Z�g�b�q�g�_ �\�j�_�^�g�h�k�l�b �h�^�k�l�m�i�Z�ƒ�Z, k�4�Ç�É�Ào
�Þ,�Ý�,

= l
�¿(�É�Ë�Á�Å) �Ö,�Õ

( �É�Ë�Á�Å) �Ö,�Õ�,
F�Cp· ( �2�4�É�Í ) �Þ,�Ý�,  

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

�i�h�•�_�^�b�g�Z�q�g�b�o �d�Z�j�Z�l�Z �d�m�i�‚�_�g�b�o �m �\�h�a�b�e�m �g�Z �e�b�g�b�•�b (�G), �f�Z�ƒ�Z �h� ̂ �]�j�Z�g�b�q�g�_ 

�\�j�_�^�g�h�k�l�b �h�^�k�l�m�i�Z�ƒ�Z (�C): 

 
�¿k�2�4�É�Ão�Þ,�Ý
k�2�4�É�Ão�Þ,�Ý�,

= �n
k�2�4�É�Ão�Þ,�ÝF k�2�4�É�Ão�Þ,�Ý�,

k�2�4�É�Ão�Þ,�Ý�,
�n< �C, (3.57) 

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

�\�j�_�^�g�h�k�l�b �h�^�k�l�m�i�Z�ƒ�Z k�4�Ç�É�Æo
�Þ,�Ý�,

= �C· k�2�4�É�Ão�Þ,�Ý�,
, �k�g�h�k�b �h�j�]�Z�g �e�h�d�Z�e�g�_ 

�m�i�j�Z�\�_. 

d. �M �k�e�m�q�Z�•�m �d�Z�^�Z �•�_ �j�Z�a�e�b�d�Z �b�a�f�_�{�m �j�_�Z�e�b�a�h�\�Z�g�b�o �b �i�e�Z�g�b�j�Z�g�b�o �i�j�b�o�h�^�Z �h� ̂

�i�h�•�_�^�b�g�Z�q�g�b�o �d�Z�j�Z�l�Z �d�m�i�‚�_�g�b�o �m �\�h�a�b�e�m �g�Z �e�b�g�b�•�b (�d), �\�_�„�Z �b�e�b �•�_�^�g�Z�d�Z �h� ̂

�]�j�Z�g�b�q�g�_ �\�j�_�^�g�h�k�l�b �h�^�k�l�m�i�Z�ƒ�Z (�]): 

 
�¿k�2�4�É�Ão�Þ,�Ý
k�2�4�É�Ão�Þ,�Ý�,

= �n
k�2�4�É�Ão�Þ,�ÝF k�2�4�É�Ão�Þ,�Ý�,

k�2�4�É�Ão�Þ,�Ý�,
�nR�C, (3.58) 

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

�\�j�_�^�g�h�k�l�b �h�^�k�l�m�i�Z�ƒ�Z k�4�Ç�É�Æo
�Þ,�Ý�,

= �C· k�2�4�É�Ão�Þ,�Ý�,
,  �k�g�h�k�b �h�j�]�Z�g �e�h�d�Z�e�g�_ 

�m�i�j�Z�\�_, �Z �j�Z�a�e�b�d�m �i�j�b�o�h�^�Z �\�_�„�m �b�e�b �•�_�^�g�Z�d�m �h� ̂ �m�g�Z�i�j�_�^ �^�_�n�b�g�b�k�Z�g�_ 

�]�j�Z�g�b�q�g�_ �\�j�_�^�g�h�k�l�b �h�^�k�l�m�i�Z�ƒ�Z k�4�Ç�É�Ào
�Þ,�Ý�,

= �F
�¿k�É�Ë�Á�»o�Ö,�Õ
k�É�Ë�Á�»o�Ö,�Õ�,

F �C�G·

k�2�4�É�Ão�Þ,�Ý�,
�k�g�h�k�b �h�i�_�j�Z�l�h�j. 

2. �J�_�Z�e�b�a�h�\�Z�g�b �i�j�b�o�h�^ �h� ̂�d�Z�j�Z�l�Z �m �i�j�_�l�i�j�h�^�Z�•�b �•�_ �\�_�„�b �h� ̂�i�e�Z�g�b�j�Z�g�b�o �i�j�b�o�h�^�Z �b 

�j�_�Z�e�b�a�h�\�Z�g�b �i�j�b�o�h�^ �h� ̂ �i�h�•�_�^�b�g�Z�q�g�b�o �d�Z�j�Z�l�Z �d�m�i�‚�_�g�b�o �m �\�h�a�b�e�m �•�_ �f�Z�ƒ�b �h� ̂

�i�e�Z�g�b�j�Z�g�h�] �i�j�b�o�h�^�Z. �M �a�Z�\�b�k�g�h�k�l�b �d�h�•�Z �m�]�h�\�h�j�g�Z �k�l�j�Z�g�Z �i�j�_�m�a�b�f�Z �j�b�a�b�d, �f�h�`�_ 

�k�_ �d�h�g�k�l�Z�l�h�\�Z�l�b: 

a. �M �k�e�m�q�Z�•�m �d�Z�^�Z �•�_ �j�Z�a�e�b�d�Z �b�a�f�_�{�m �j�_�Z�e�b�a�h�\�Z�g�b�o �b �i�e�Z�g�b�j�Z�g�b�o �i�j�b�o�h�^�Z �g�Z 

�e�b�g�b�•�b (�G) �h� ̂ �i�h�•�_�^�b�g�Z�q�g�b�o �d�Z�j�Z�l�Z �d�m�i�‚�_�g�b�o �m �\�h�a�b�e�m �f�Z�ƒ�Z �h� ̂ �a�[�b�j�Z 

�]�j�Z�g�b�q�g�_ �\�j�_�^�g�h�k�l�b �h�^�k�l�m�i�Z�ƒ�Z (�C) �b �i�h�a�b�l�b�\�g�_ �j�Z�a�e�b�d�_ �b�a�f�_�{�m 

�j�_�Z�e�b�a�h�\�Z�g�b�o �b �i�e�Z�g�b�j�Z�g�b�o �i�j�b�o�h�^�Z �h� ̂�i�j�_�l�i�e�Z�l�g�b�o �d�Z�j�Z�l�Z: 
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�¿k�2�4�É�Ão�Þ,�Ý
k�2�4�É�Ão�Þ,�Ý�,

< �C+
�¿(�2�4�É�Í) �Þ,�Ý

(�2�4�É�Í) �Þ,�Ý�,
, (3.59) 

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

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

�i�j�_�l�i�e�Z�l�g�b�o �d�Z�j�Z�l�Z k�4�Ç�É�Æo
�Þ,�Ý�,

= l�C+
�¿(�É�Ë�Á�Å) �Ö,�Õ

( �É�Ë�Á�Å) �Ö,�Õ�,
p· k�2�4�É�Ão�Þ,�Ý�,

, �k�g�h�k�b �h�j�]�Z�g 

�e�h�d�Z�e�g�_ �m�i�j�Z�\�_. 

b. �M �k�e�m�q�Z�•�m �d�Z�^�Z �•�_ �j�Z�a�e�b�d�Z �b�a�f�_�{�m �j�_�Z�e�b�a�h�\�Z�g�b�o �b �i�e�Z�g�b�j�Z�g�b�o �i�j�b�o�h�^�Z �g�Z 

�e�b�g�b�•�b ( �G) �h� ̂�i�h�•�_�^�b�g�Z�q�g�b�o �d�Z�j�Z�l�Z �d�m�i�‚�_�g�b�o �m �\�h�a�b�e�m �\�_�„�b �b�e�b �•�_�^�g�Z�d �h� ̂

�a�[�b�j�Z �]�j�Z�g�b�q�g�_ �\�j�_�^�g�h�k�l�b �h�^�k�l�m�i�Z�ƒ�Z (�C)  �b �i�h�a�b�l�b�\�g�_ �j�Z�a�e�b�d�_ �b�a�f�_�{�m 

�j�_�Z�e�b�a�h�\�Z�g�b�o �b �i�e�Z�g�b�j�Z�g�b�o �i�j�b�o�h�^�Z �h� ̂�i�j�_�l�i�e�Z�l�g�b�o �d�Z�j�Z�l�Z: 

 
�¿k�2�4�É�Ão�Þ,�Ý
k�2�4�É�Ão�Þ,�Ý�,

R�C+
�¿(�2�4�É�Í) �Þ,�Ý

(�2�4�É�Í) �Þ,�Ý�,
, (3.60) 

�g�_�]�Z�l�b�\�g�m �j�Z�a�e�b�d�m �i�j�b�o�h�^�Z �^�h �a�[�b�j�Z �]�j�Z�g�b�q�g�_ �\�j�_�^�g�h�k�l�b �h�^�k�l�m�i�Z�ƒ�Z (�C) �b 

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

�i�j�_�l�i�e�Z�l�g�b�o �d�Z�j�Z�l�Z k�4�Ç�É�Æo
�Þ,�Ý�,

= l�C+
�¿(�É�Ë�Á�Å) �Ö,�Õ

( �É�Ë�Á�Å) �Ö,�Õ�,
p· k�2�4�É�Ão�Þ,�Ý�,

,  �k�g�h�k�b �h�j�]�Z�g 

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

�h�^�k�l�m�i�Z�ƒ�Z (�C) �b �i�h�a�b�l�b�\�g�_ �j�Z�a�e�b�d�_ �b�a�f�_�{�m �j�_�Z�e�b�a�h�\�Z�g�b�o �b �i�e�Z�g�b�j�Z�g�b�o 

�i�j�b�o�h�^�Z �h� ̂ �i�j�_�l�i�e�Z�l�g�b�o �d�Z�j�Z�l�Z k�4�Ç�É�Ào�Þ,�Ý�,
= l�C+

�¿(�É�Ë�Á�Å) �Ö,�Õ

( �É�Ë�Á�Å) �Ö,�Õ�,
p·

k�2�4�É�Ão�Þ,�Ý�,
, �k�g�h�k�b �h�i�_�j�Z�l�h�j. 

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

�b�a�f�_�{�m �h�i�_�j�Z�l�h�j�Z �b �h�j�]�Z�g�Z �e�h�d�Z�e�g�_ �m�i�j�Z�\�_, �i�j�b�o�h�^ �h�i�_�j�Z�l�h�j�Z �g�Z �e�b�g�b�•�b (�d) 

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

�e�b�g�b�•�b (�d) �b �k�m�[�\�_�g�p�b�•�Z �b�a �[�m�‡�_�l�Z �H�E�M �m�f�Z�ƒ�_�g �a�Z �g�_�]�Z�l�b�\�g�m �j�Z�a�e�b�d�m k�4�Ç�É�Ào
�Þ,�Ý�,

, 

�h�^�g�h�k�g�h: 

 �2�4�Þ,�Ý= (�2�4�È�½) �Þ,�Ý+ �5�7�$�Þ,�ÝFk�4�Ç�É�Ào
�Þ,�Ý�,

,[ �4�5�&] (3.61) 
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�H�\�Z�d�h �^�h�[�b�•�_�g�Z �\�j�_�^�g�h�k�l �i�j�b�o�h�^�Z �d�h�•�m �h�i�_�j�Z�l�h�j �h�k�l�\�Z�j�b �g�Z �i�h�k�f�Z�l�j�Z�g�h�• �e�b�g�b�•�b 

( �G) �i�j�_�^�k�l�Z�\�‚�Z �h�^�j�`�b�\�b �i�j�b�o�h�^ �h�i�_�j�Z�l�h�j�Z �g�Z �e�b�g�b�•�b, �d�h�•�b �k�Z �h�^�k�m�k�l�\�h�f �[�b�e�h �d�h�•�_ 

�\�j�k�l�_ �j�b�a�b�d�Z �h�f�h�]�m�„�Z�\�Z �g�_�k�f�_�l�Z�g�h �l�_�d�m�„�_ �n�m�g�d�p�b�h�g�b�k�Z�ƒ�_ �b �j�Z�a�\�h�•, �Z �a�Z �H�E�M 

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

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

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

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

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

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

�b�a�g�h�k�b�h �m���i�j�h�k�_�d�m 16,34%, �k�f�Z�ƒ�_�g���•�_ �g�Z���f�Z�ƒ�_���h�^�������������B�a�m�a�_�l�Z�d���k�m���e�_�l�ƒ�b���f�_�k�_�p�b����

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

�L�j�_�[�Z�� �b�k�l�Z�„�b�� �^�Z�� �•�_�� �m�� �i�j�\�b�o���i�_�l �f�_�k�_�p�b�� ������������ �]�h�^�b�g�_�� �k�b�k�l�_�f�� �[�b�h�� �m�� �i�h�l�i�m�g�h�k�l�b��

�_�d�h�g�h�f�k�d�b���_�n�b�d�Z�k�Z�g�����Q�Z�d���•�_���h�k�l�\�Z�j�_�g���b���h�^�j�_�{�_�g���g�b�\�h���^�h�[�b�l�b���a�Z���H�E�M���� 

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

�•�Z�k�g�b�� �_�n�_�d�l�b�� �i�j�b�f�_�g�_�� �f�h�^�_�e�Z���� �B�i�Z�d���� �g�_�k�m�f�ƒ�b�\�h�� �•�_�� �^�Z�� �j�Z�k�i�h�^�_�e�Z�� �j�b�a�b�d�Z�� �b�a�f�_�{�m��

�H�E�M�� �b�� �h�i�_�j�Z�l�h�j�Z�� �a�Z�k�g�h�\�Z�g�Z�� �g�Z�� �d�h�g�l�j�h�e�b�� �h�[�b�f�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �h�f�h�]�m�„�Z�\�Z��

�^�h�[�j�m�� �h�k�g�h�\�m�� �a�Z�� �h�^�j�`�b�\�h�k�l�� �k�b�k�l�_�f�Z�� �H�\�h�� �a�Z�o�l�_�\�Z�� �•�Z�k�g�h�� �^�_�n�b�g�b�k�Z�ƒ�_�� �f�_�l�h�^�Z��

�b�k�l�j�Z�`�b�\�Z�ƒ�Z�� �b�� �d�\�Z�g�l�b�n�b�d�Z�p�b�•�_�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z���� �d�Z�h�� �b�� �n�Z�d�l�h�j�Z�� �d�h�•�b�� �m�l�b�q�m��

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

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

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

�h�^�k�l�m�i�Z�ƒ�Z�����C). �I�j�_���^�_�n�b�g�b�k�Z�ƒ�Z �h�\�b�o���f�h�^�_�e�Z�����^�Z�l���•�_���i�j�_�]�e�_�^���e�b�l�_�j�Z�l�m�j�_���k�Z���Z�k�i�_�d�l�Z��

�g�Z�q�b�g�Z�� �^�_�n�b�g�b�k�Z�ƒ�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �g�Z�� �e�b�g�b�•�b�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z��

�i�m�l�g�b�d�Z�� 
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4. �:�G�:�E�B�A�:���I�J�B�K�L�M�I�:���M���>�?�N�B�G�B�K�:�5�M���L�J�:�G�K�I�H�J�L�G�B�O��

�A�:�O�L�?�<�:�����I�J�?�=�E�?�>���E�B�L�?�J�:�L�M�J�?�� 

�M�� �e�b�l�_�j�Z�l�m�j�b�� �k�_�� �d�h�f�i�e�_�d�k�g�h�k�l�� �i�j�b�k�l�m�i�Z�� �b���g�b�\�h���^�_�l�Z�‚�g�h�k�l�b�� �[�Z�\�‚�_�ƒ�Z�� �i�j�h�[�e�_�f�h�f��

�^�_�n�b�g�b�k�Z�ƒ�Z�� �b�� �Z�g�Z�e�b�a�_�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �a�g�Z�q�Z�•�g�h�� �j�Z�a�e�b�d�m�•�_�� �h�^�� �Z�m�l�h�j�Z�� �^�h��

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

�l�Z�d�\�_���j�Z�a�e�b�d�_���� 

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

�^�_�n�b�g�b�k�Z�ƒ�m���b���b�k�l�j�Z�`�b�\�Z�ƒ�m���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z�����J�Z�^�h�\�_���b�a���i�h�k�f�Z�l�j�Z�g�_���h�[�e�Z�k�l�b��

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

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

�Z�m�l�h�j�Z���� 

�I�j�\�Z�� �]�j�m�i�Z �^�_�n�b�g�b�r�_�� �l�j�Z�g�k�i�h�j�l�g�_�� �a�Z�o�l�_�\�_�� �d�j�h�a�� �]�j�m�i�m�� �h�^�Z�[�j�Z�g�b�o�� �i�h�d�Z�a�Z�l�_�‚�Z��– 

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

�;�Z�g�d�h�\�b�„�������������� �d�Z�h���h�k�g�h�\�b���i�h�d�Z�a�Z�l�_�‚���^�_�n�b�g�b�r�_���i�j�h�l�h�d���i�m�l�g�b�d�Z�����i�h���k�f�_�j�h�\�b�f�Z���b��

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

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

�^�_�n�b�g�b�r�_�� �i�j�h�l�h�d�� �i�m�l�g�b�d�Z�� �d�Z�h�� �h�k�g�h�\�g�b�� �i�h�d�Z�a�Z�l�_�‚�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z���� �Z�e�b��

�m�\�h�^�b�� �\�j�_�f�_�� �b�a�f�_�{�m�� �b�k�i�h�k�l�Z�\�‚�Z�ƒ�Z�� �^�\�Z�� �a�Z�o�l�_�\�Z�� �d�Z�h�� �[�b�l�Z�g�� �i�Z�j�Z�f�_�l�Z�j�� �i�h�l�h�d�Z��

�i�m�l�g�b�d�Z�� �g�Z�� �e�b�g�b�•�b���� �B�k�l�b�� �Z�m�l�h�j�� �^�_�n�b�g�b�r�_�� �b�� �^�h�^�Z�l�g�_�� �i�h�d�Z�a�Z�l�_�‚�_�� �l�j�Z�g�k�i�h�j�l�g�b�o��

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

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

�?�n�j�_�f�h�\ �b�� �^�j���� �������������� �b�� �K�f�h�b�e�h�\�� �����������������Z�e�b�� �m�a �d�h�j�b�r�„�_�ƒ�_�� �^�h�g�_�d�e�_�� �^�j�m�]�Z�q�b�•�b�o��

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

�g�Z�\�_�^�_�g�b�o�� �Z�m�l�h�j�Z�� �b�a�� �h�\�_�� �]�j�m�i�_���N�b�e�b�i�h�\�b�„�� ���������������k�_�� �b�a�^�\�Z�•�Z�� �b�� �i�h�� �q�b�ƒ�_�g�b�p�b�� �^�Z��

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

�^�_�n�b�g�b�k�Z�ƒ�Z���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���j�_�r�Z�\�Z���d�h�j�b�r�„�_�ƒ�_�f �k�l�Z�l�b�k�l�b�q�d�b�o���f�_�l�h�^�Z�����L�Z�•��

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

�D�Z�j�Z�d�l�_�j�b�k�l�b�d�_���i�h�l�h�d�Z���g�Z�b�e�Z�a�Z�d�Z���i�m�l�g�b�d�Z���g�Z���k�l�Z�•�Z�e�b�r�l�Z���•�Z�\�g�h�]���l�j�Z�g�k�i�h�j�l�Z���h�k�g�h�\�Z��

�k�m�� �a�Z�� �^�_�n�b�g�b�k�Z�ƒ�_�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �d�h�^���^�j�m�]�_�� �]�j�m�i�_ �Z�m�l�h�j�Z�� ��Hurdle, 1973; 

Newell, 1971; Salzborn 1972; �I�Z�\�e�_�g�d�h �b���^�j���� 1979; Lam �b��Bell, 2003)�����G�Z�•�q�_�r�„�_���k�_��
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�d�h�j�b�k�l�_���b�g�l�_�g�a�b�l�_�l���i�h�l�h�d�Z���g�Z�b�e�Z�a�Z�d�Z���i�m�l�g�b�d�Z�����b�g�l�_�g�a�b�l�_�l���i�h�l�h�d�Z���g�Z�b�e�Z�a�Z�d�Z���b���b�e�b��

�g�d�m�f�m�e�Z�g�l�Z���i�h�l�h�d�Z���g�Z�b�e�Z�a�Z�d�Z���i�m�l�g�b�d�Z�����H�\�Z�d�\�b���f�h�^�_�e�b���^�_�n�b�g�b�k�Z�ƒ�Z���l�j�Z�g�k�i�h�j�l�g�b�o��

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

�m�k�e�h�\�b�f�Z�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �Z�m�l�h�f�Z�l�b�a�h�\�Z�g�b�o�� �k�b�k�l�_�f�Z�� �m�i�j�Z�\�‚�Z�ƒ�Z�����I�Z�\�e�_�g�d�h�� �b�� �^�j. 

���������������g�Z�\�h�^�_���^�Z���•�_���l�_�r�d�h���Z�g�Z�e�b�l�b�q�d�b���b�a�j�Z�a�b�l�b���n�m�g�d�p�b�•�m���a�Z�o�l�_�\�Z���m���l�h�d�m���^�Z�g�Z�����l�Z�d�h��

�^�Z�� �k�_�� �h�g�Z�� �^�_�e�b�� �g�Z�� �d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�_�� �i�_�j�b�h�^�_�� �b�� �i�j�b�d�Z�a�m�•�_�� �d�Z�h�� �k�l�_�i�_�g�Z�k�l�Z�� �n�m�g�d�p�b�•�Z��

�e�b�g�_�Z�j�g�_�� �a�Z�\�b�k�g�h�k�l�b�����1�H�Z�H�O�O�� �������������� �b�f�Z�� �b�k�l�b�� �i�j�b�k�l�m�i�� �i�j�h�[�e�_�f�m���� �Z�e�b�� �n�m�g�d�p�b�•�Z��

�a�Z�\�b�k�g�h�k�l�b�� �g�b�•�_�� �e�b�g�_�Z�j�g�Z���� �:�d�h�� �k�m�� �l�j�Z�g�k�i�h�j�l�g�b�� �a�Z�o�l�_�\�b�� �g�b�k�d�b�� �i�j�h�l�h�d�� �i�m�l�g�b�d�Z��

�o�b�k�l�h�]�j�Z�f���a�Z�\�b�k�g�h�k�l�b���h�\�_���\�_�e�b�q�b�g�_���m���\�j�_�f�_�g�m���g�Z���k�l�Z�g�b�p�b���f�h�`�_���b�f�Z�l�b���I�h�Z�k�h�g�h�\�m��

�j�Z�k�i�h�^�_�e�m�����h�^�g�h�k�g�h���G�h�j�f�Z�e�g�m���j�Z�k�i�h�^�_�e�m���m���k�e�m�q�Z�•�_�\�b�f�Z���•�Z�q�b�o���h�i�l�_�j�_�„�_�ƒ�Z�����+�X�U�G�O�H����

1973). 

�L�j�_�„�Z�� �]�j�m�i�Z���Z�m�l�h�j�Z���� �m�•�_�^�g�h�� �b�� �g�Z�•�\�_�„�Z���� �^�_�n�b�g�b�r�_�� �l�j�Z�g�k�i�h�j�l�g�_�� �a�Z�o�l�_�\�_�� �d�j�h�a��

�f�Z�l�j�b�p�_�� �b�a�\�h�j�g�h-�p�b�‚�g�b�o�� ���B-�P���� �d�j�_�l�Z�ƒ�Z�� �g�Z�� �g�b�\�h�m�� �e�b�g�b�•�_�� �•�Z�\�g�h�]�� �l�j�Z�g�k�i�h�j�l�Z��

�i�m�l�g�b�d�Z��(Ben-Akiva �b�� �^�j���� 1985; Ben-Akiva, 1987; Furth �b��Navick, 1992; Kikuchi �b��

�^�j���� 2000; Li �b��Cassidy, 2007; Li, 2009; Hazelton, 2010; Ji, 2011; Ji �b���^�j���� 2011; Ji �b��

�^�j������2015)���� �L�j�Z�g�k�i�h�j�l�g�b�� �a�Z�o�l�_�\�b�� �^�_�n�b�g�b�r�m�� �i�j�_�� �k�\�_�]�Z�� �i�j�_�d�h�� �i�j�h�p�_�ƒ�_�g�h�]��

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

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

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

�h�[�e�Z�k�l�b�f�Z���k�Z�h�[�j�Z�„�Z�•�Z��(Vardi, 1996; Tebaldi �b��West, 1998; Li, 2005). �H�\�Z�d�\�_���f�Z�l�j�b�p�_��

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

�m�g�Z�i�j�_�{�_�ƒ�Z�� �k�l�Z�l�b�q�d�b�o�� �_�e�_�f�_�g�Z�l�Z�� �e�b�g�b�•�_�� ���i�j�h�^�m�`�_�ƒ�_�� �e�b�g�b�•�_���� �k�d�j�Z�„�_�ƒ�_�� �e�b�g�b�•�_����

�m�\�h�{�_�ƒ�_���e�h�d�Z�e�g�_���b���^�b�j�_�d�l�g�_���e�b�g�b�•�_���b���b�e�b���^�\�_���e�b�g�b�•�_���� �m�[�j�a�Z�g�_���b�e�b���_�d�k�i�j�_�k���e�b�g�b�•�_��

�b�l�^�������b���^�b�g�Z�f�b�q�d�b�o���_�e�_�f�_�g�Z�l�Z���e�b�g�b�•�_�����&�R�U�W�H�V �b���^�j���� 2011; Tirachini �b���^�j���� ���������������B-

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

�P �f�Z�l�j�b�p�Z���g�Z���f�j�_�`�b���e�b�g�b�•�Z�����&�X�L���������������� 

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

�i�j�h�]�g�h�a�m���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���d�j�h�a���Z�g�Z�e�b�a�m���ƒ�b�o�h�\�_���o�Z�h�l�b�q�g�h�k�l�b�����A�Z���i�h�l�j�_�[�_���h�\�h�]��

�j�Z�^�Z�� �h�\�h�� �„�_�� �[�b�l�b���q�_�l�\�j�l�Z�� �]�j�m�i�Z �Z�m�l�h�j�Z���� �I�j�_�f�Z�� �^�h�k�l�m�i�g�h�•�� �e�b�l�_�j�Z�l�m�j�b���� �•�_�^�g�Z�� �h�^��

�i�j�\�b�o�� �i�j�b�f�_�g�Z�� �l�_�h�j�b�•�_�� �o�Z�h�k�Z�� �m�� �h�[�e�Z�k�l�b�� �k�Z�h�[�j�Z�„�Z�•�Z�� �b�� �l�j�Z�g�k�i�h�j�l�Z�� �[�b�e�Z�� �•�_�� �m��

�d�j�Z�l�d�h�j�h�q�g�b�f���i�j�h�]�g�h�a�Z�f�Z�� �i�j�h�l�h�d�Z�� �k�Z�h�[�j�Z�„�Z�•�Z�� �h�^�� �k�l�j�Z�g�_��Hamad �b���^�j����(2009), �d�h�•�b��
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�k�m�� �d�h�f�[�b�g�h�\�Z�e�b�� �i�h�f�_�g�m�l�b�� �f�_�l�h�^�� �k�Z�� �g�_�m�j�h�g�k�d�b�f�� �f�j�_�`�Z�f�Z�� �[�Z�a�b�j�Z�g�b�f�� �g�Z��

�Z�e�]�h�j�b�l�f�b�f�Z�� �m�q�_�ƒ�Z�� �k�Z�� �i�j�h�k�l�b�j�Z�ƒ�_�f�� �]�j�_�r�d�_�� �m�g�Z�a�Z�^�� ���_�g�]�e���� �E�D�F�N-propagation neural 

networks). Chen �b��Wei (2011) �k�m�� �m�� �Z�g�Z�e�b�a�b�� �i�h�l�h�d�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z��

�i�j�b�f�_�g�b�e�b�� �O�b�e�[�_�j-�O�m�Z�g�]�h�\�m�� �l�j�Z�g�k�n�h�j�f�Z�p�b�•�m�� ���H�Q�J�O���� �+�L�O�E�H�U�W-Huang transform - 

�+�+�7�������g�_�^�Z�\�g�h���j�Z�a�\�b�•�_�g�m���f�_�l�h�^�m���d�h�•�Z���•�_���i�h�]�h�^�g�Z���a�Z���Z�g�Z�e�b�a�m���k�e�m�q�Z�•�g�b�o���n�m�g�d�p�b�•�Z���k�Z��

�h�k�h�[�b�g�Z�f�Z�� �g�_�e�b�g�_�Z�j�g�h�k�l�b�� �b�� �g�_�k�l�Z�p�b�h�g�Z�j�g�h�k�l�b�� ��Huang �b�� �^�j��, 1998������ �H�\�Z�•�� �f�_�l�h�^��

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

�b�g�`�_�ƒ�_�j�k�l�\�Z���� �=�K�D�R �b�� �^�j�� �������������� �l�j�_�l�b�j�Z�•�m�� �� �l�j�Z�g�k�i�h�j�l�g�_�� �a�Z�o�l�_�\�_�� �d�Z�h�� �g�_�e�b�g�_�Z�j�g�m����

�k�l�h�o�Z�k�l�b�q�d�m�� �\�j�_�f�_�g�k�d�m�� �k�_�j�b�•�m���� �A�Z�� �h�^�j�_�{�b�\�Z�ƒ�_�� �i�h�k�l�h�•�Z�ƒ�Z�� �b�� �b�k�i�b�l�b�\�Z�ƒ�_��

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

���f�_�l�h�^���4�Z�i�m�g�h�\�Z�����f�_�l�h�^���I�h�_�g�d�Z�j�_�h�\�b�o���i�j�_�k�_�d�Z���b�l�^�������b�a�Z�[�j�Z�g���•�_���b���i�j�b�f�_�ƒ�_�g���f�_�l�h�^��

�Z�g�Z�e�b�a�_�� �]�e�Z�\�g�b�o�� �d�h�f�i�h�g�_�g�l�g�b�� ���_�g�]�e���� �3�U�L�Q�F�L�S�D�O�� �F�R�P�S�R�Q�H�Q�W�V�� �D�Q�D�O�\�V�L�V�� �P�H�W�K�R�G������

�A�Z�•�_�^�g�b�q�d�Z�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �k�\�b�o�� �h�\�b�o�� �b�k�l�j�Z�`�b�\�Z�ƒ�Z�� �•�_�k�l�_�� �i�h�k�l�h�•�Z�ƒ�_�� �i�h�^�Z�l�Z�d�Z�� �a�Z��

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

�f�h�^�_�e�Z���m���m�k�e�h�\�b�f�Z���h�]�j�Z�g�b�q�_�g�b�o���j�_�k�m�j�k�Z�� 

�<�_�„�� �•�_�� �g�Z�\�_�^�_�g�h�� �^�Z�� �l�j�Z�g�k�i�h�j�l�g�b�� �a�Z�o�l�_�\�b�� �i�j�_�^�k�l�Z�\�‚�Z�•�m���d�‚�m�q�g�b�� �n�Z�d�l�h�j���h�^�� �m�l�b�p�Z�•�Z��

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

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

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

�d�h�•�b�� �„�_�� �k�_�� �d�h�j�b�k�l�b�l�b�� �d�Z�k�g�b�•�_�� �a�Z�� �i�j�h�j�Z�q�m�g�� �_�e�_�f�_�g�Z�l�Z�� �k�b�k�l�_�f�Z���� �G�Z�•�q�_�r�„�_�� �k�_�� �m��

�e�b�l�_�j�Z�l�m�j�b�� �d�Z�h�� �l�Z�•�� �i�h�d�Z�a�Z�l�_�‚�� �^�_�n�b�g�b�r�_�� �l�a�\���� �f�_�j�h�^�Z�\�g�Z�� �\�j�_�^�g�h�k�l�� �i�j�h�l�h�d�Z��

�i�m�l�g�b�d�Z���� �B�� �h�\�^�_�� �f�h�`�_�f�h�� �b�a�\�j�r�b�l�b�� �i�h�^�_�e�m�� �i�j�b�k�l�m�i�Z�� �l�j�_�l�b�j�Z�ƒ�m�� �l�j�Z�g�k�i�h�j�l�g�b�o��

�a�Z�o�l�_�\�Z���i�j�_�f�Z���g�Z�q�b�g�m���^�_�n�b�g�b�k�Z�ƒ�Z���f�_�j�h�^�Z�\�g�b�o���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���b���l�h�� 

- �d�Z�h�� �f�Z�d�k�b�f�Z�e�g�b�� �h�^�� �f�Z�d�k�b�f�Z�e�g�b�o�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z�� �m�� �d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�b�f��

�i�_�j�b�h�^�b�f�Z���\�j�_�f�_�g�Z��– �i�_�j�b�h�^�b�f�Z���k�l�Z�p�b�h�g�Z�j�g�h�k�l�b�����;�Z�g�d�h�\�b�„���������������� 

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

�i�m�l�g�b�d�Z�� �b�� �^�_�n�b�g�b�k�Z�ƒ�_�� �\�_�j�h�\�Z�l�g�h�„�_�� �h�i�k�e�m�]�_��– �\�_�j�h�\�Z�l�g�h�„�_�� �m�e�Z�k�d�Z�� �m�� �i�j�\�h��

�\�h�a�b�e�h�����N�b�e�b�i�h�\�b�„���������������� 

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

���?�n�j�_�f�h�\ �b���^�j�������������������K�f�h�b�e�h�\���������������� 
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- �f�Z�d�k�b�f�Z�e�g�b�� �b�g�l�_�g�a�b�l�_�l�� �i�h�l�h�d�Z�� �g�Z�b�e�Z�a�Z�d�Z�� �i�m�l�g�b�d�Z�� �g�Z���e�b�g�b�•�m�� �m�� �\�j�r�g�b�f��

�i�_�j�b�h�^�b�f�Z����Hurdle, 1973; Newell, 1971; Salzborn 1972); 

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

(Hurdle, 1973; Newell, 1971; Salzborn 1972). 

�F�h�`�_�� �k�_�� �i�j�b�f�_�l�b�l�b�� �^�Z�� �\�_�„�b�g�Z�� �]�h�j�_�� �g�Z�\�_�^�_�g�b�o�� �Z�m�l�h�j�Z�� �l�j�Z�g�k�i�h�j�l�g�_�� �a�Z�o�l�_�\�_�� �b��

�ƒ�b�o�h�\�_�� �f�_�j�h�^�Z�\�g�_�� �\�j�_�^�g�h�k�l�b�� �^�_�n�b�g�b�r�_�� �m�� �h�d�\�b�j�m�� �h�^�j�_�{�_�g�b�o�� �i�_�j�b�h�^�Z�� �\�j�_�f�_�g�Z. 

�L�Z�d�\�b���i�_�j�b�h�^�b���\�j�_�f�_�g�Z �h�[�b�q�g�h���k�_���g�Z�a�b�\�Z�•�m���i�_�j�b�h�^�b�f�Z���k�l�Z�p�b�h�g�Z�j�g�h�k�l�b�����;�Z�g�d�h�\�b�„����

������������ �N�b�e�b�i�h�\�b�„���� �������������� �B�g�l�_�j�_�k�Z�g�l�g�h�� �•�_�� �^�Z�� �^�_�n�b�g�b�k�Z�ƒ�_�� �]�j�Z�g�b�p�Z�� �h�\�b�o�� �i�_�j�b�h�^�Z��

�\�_�„�b�g�Z���Z�m�l�h�j�Z���\�j�r�b���]�j�Z�n�b�q�d�h-�_�d�k�i�_�j�l�k�d�b�f���f�_�l�h�^�Z�f�Z�����;�Z�g�d�h�\�b�„�����������������?�n�j�_�f�h�\ �b��

�^�j������������������ �K�f�h�b�e�h�\���� �������������+�X�U�G�O�H���� ������������ �6�D�O�]�E�R�U�Q�� �������������� �^�h�d�� �N�b�e�b�i�h�\�b�„�� ��������������

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

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

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

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

�l�_�k�l�� �h�^�k�m�k�l�\�Z�� �l�j�_�g�^�Z���� �N�b�e�b�i�h�\�b�„�� �������������� �b�k�l�b�q�_�� �b�� �i�j�h�[�e�_�f�� �g�_�� �k�e�Z�]�Z�ƒ�Z�� �]�j�Z�g�b�p�Z��

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

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

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

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

1980). 

�M�� �g�Z�k�l�Z�\�d�m�� �h�\�h�]�� �i�h�]�e�Z�\�‚�Z�� �i�j�b�d�Z�a�Z�g�b�� �k�m�� �b�� �Z�g�Z�e�b�a�b�j�Z�g�b�� �g�Z�•�\�Z�`�g�b�•�b�� �i�j�b�k�l�m�i�� �m��

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

�A�Z�l�b�f�� �•�_�� �^�Z�l�� �b�� �d�j�Z�l�Z�d�� �d�j�b�l�b�q�d�b�� �h�k�\�j�l�� �g�Z�� �i�j�b�d�Z�a�Z�g�_�� �f�_�l�h�^�_�� �k�Z�� �p�b�‚�_�f�� �b�a�^�\�Z�•�Z�ƒ�Z��

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

�i�j�b�k�l�m�i�Z�� �m���^�_�n�b�g�b�k�Z�ƒ�m�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z���� �r�l�h�� �i�j�_�^�k�l�Z�\�‚�Z�� �k�\�h�•�_�\�j�k�l�Z�g�� �m�\�h�^��

�a�Z���h�k�l�Z�e�Z���i�h�]�e�Z�\�‚�Z���^�b�k�_�j�l�Z�p�b�•�_���k�o�h�^�g�h���i�h�e�Z�a�g�b�f���o�b�i�h�l�_�a�Z�f�Z���� 

4.1. �;�Z�g�d�h�\�b�„�������������������������������������� 

�;�Z�g�d�h�\�b�„�� ���������������l�j�Z�g�k�i�h�j�l�g�_�� �a�Z�o�l�_�\�_�� �l�j�_�l�b�j�Z�� �m�� �r�b�j�_�f�� �b�� �m�� �m�`�_�f�� �k�f�b�k�e�m���� �R�b�j�b��

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

�i�j�_�l�i�h�k�l�Z�\�d�Z�� �•�_�k�l�_�� �^�Z�� �k�_�� �k�\�b�� �b�k�i�h�k�l�Z�\�‚�_�g�b�� �a�Z�o�l�_�\�b�� �b�� �j�_�Z�e�b�a�m�•�m���� �H�k�g�h�\�g�b��

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

�x �m�e�Z�k�p�b����u�����b���b�a�e�Z�k�p�b����i �����i�m�l�g�b�d�Z�� 

�x �i�j�h�l�h�d���i�m�l�g�b�d�Z����q), 

�x �[�j�h�•���i�j�_�\�_�a�_�g�b�o���i�m�l�g�b�d�Z����P), 

�x �g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b���i�j�h�l�h�d�Z���^�m�`���e�b�g�b�•�_�����J�ã), 

�x �k�j�_�^�ƒ�Z���^�m�`�b�g�Z���\�h�`�ƒ�_����l �§�t), 

�x �d�h�_�n�b�p�b�•�_�g�l���b�a�f�_�g�_���i�m�l�g�b�d�Z�����D). 

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

�d�Z�j�Z�d�l�_�j�b�k�l�b�d�_���m���i�j�h�k�l�h�j�m���b���\�j�_�f�_�g�m�����:�m�l�h�j���•�_���i�h�k�_�[�g�m���i�Z�`�ƒ�m���i�h�k�\�_�l�b�h���Z�g�Z�e�b�a�b��

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

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

�g�_�^�_�‚�_�� �b�� �i�h�� �f�_�k�_�p�b�f�Z�� �b�� �k�_�a�h�g�Z�f�Z�� �m�� �l�h�d�m�� �]�h�^�b�g�_�� ���m�d�m�i�g�h�� �l�j�b�� �d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�_��

�k�_�a�h�g�_������ �D�h�j�b�r�„�_�ƒ�_�f�� �k�l�Z�l�b�k�l�b�q�d�b�o�� �l�_�k�l�h�\�Z�� �Z�m�l�h�j�� �•�_�� �i�h�d�Z�a�Z�h���^�Z���[�j�h�•�Z�ƒ�_�� �m�� �•�_�^�g�h�f��

�j�Z�^�g�h�f���^�Z�g�m���f�h�`�_���k�Z���\�_�j�h�\�Z�l�g�h�„�h�f���h�^���������^�h�����������^�Z���j�_�i�j�_�a�_�g�l�m�•�_���k�\�_���j�Z�^�g�_���^�Z�g�_���m��

�h�^�j�_�{�_�g�h�f���i�_�j�b�h�^�m�� 

�I�j�_�f�Z���;�Z�g�d�h�\�b�„�m�� �������������� �i�h�^�� �f�_�j�h�^�Z�\�g�b�f�� �i�j�h�l�h�d�h�f�� �i�m�l�g�b�d�Z�� ���M�à�Ø�å���� �m�� �•�_�^�b�g�b�p�b��

�\�j�_�f�_�g�Z�� �i�h�^�j�Z�a�m�f�_�\�Z�� �k�_�� �Ä�f�Z�d�k�b�f�Z�e�g�b�� �i�j�h�l�h�d�� �i�m�l�g�b�d�Z�� �g�Z�� �g�Z�•�h�i�l�_�j�_�„�_�g�b�•�h�•��

���d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�h�•���� �^�_�h�g�b�p�b�� �e�b�g�b�•�_���� �i�h�k�f�Z�l�j�Z�g�h�� �m�� �h�[�Z�� �k�f�_�j�Z�³���� �M�d�m�i�Z�g�� �i�_�j�b�h�^��

�n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �e�b�g�b�•�_�� �Z�m�l�h�j�� �^�_�e�b�� �g�Z�� �i�_�j�b�h�^�_�� �k�l�Z�p�b�h�g�Z�j�g�h�k�l�b�� �_�d�k�i�_�j�l�k�d�h�f��

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

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

�k�e�Z�[�b�•�_���h�i�l�_�j�_�„�_�g�_���e�b�g�b�•�_�����M���i�_�j�b�h�^�b�f�Z���\�j�r�g�b�o���h�i�l�_�j�_�„�_�ƒ�Z���]�^�_���i�h�k�l�h�•�_���a�g�Z�q�Z�•�g�_��

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

�k�_���d�h�j�b�]�m�•�m���d�h�_�n�b�p�b�•�_�g�l�h�f���g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b���i�j�h�l�h�d�Z���i�m�l�g�b�d�Z���m���\�j�r�g�h�f���q�Z�k�m����V�l ) 

�i�j�_�f�Z���f�h�^�_�e�m�� 

 �M�à�Ø�å= �M�à�Ô�ë�®�8�á , [
�L�Q�P�J�E�G�=

�D
] (4.1) 
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�F�h�^�_�e�b���a�Z���i�j�h�j�Z�q�m�g���d�h�_�n�b�p�b�•�_�g�l�Z���g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b���i�j�h�l�h�d�Z���i�m�l�g�b�d�Z���[�b�„�_���^�Z�l�b�� �m��

�g�Z�j�_�^�g�b�f���i�h�]�e�Z�\�‚�b�f�Z���h�\�h�]���j�Z�^�Z���� 

4.2. �?�n�j�_�f�h�\ �b���^�j�� ���������������b���K�f�h�b�e�h�\�������������� 

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

�b���;�Z�g�d�h�\�b�„�������������������b���l�h�� 

�x �h�[�b�f���i�j�_�\�h�a�Z���i�m�l�g�b�d�Z�����•) – �i�j�_�^�k�l�Z�\�‚�Z���[�j�h�•���i�j�_�\�_�a�_�g�b�o���i�m�l�g�b�d�Z���g�Z���e�b�g�b�•�b��

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

�•�_�^�g�Z�d�h�k�l�b�� 

 �• =
�Ã �#�é�Û

�á
�Ü�@�5

�6
=

�Ã �#�æ�Û
�á
�Ü�@�5

�6
 (4.2) 

 �=�^�_���k�m�� 

 �#�é�Û – �m�e�Z�k�p�b���i�m�l�g�b�d�Z���i�h���k�l�Z�g�b�p�Z�f�Z�� 

 �#�Ô�Û – �b�a�e�Z�k�p�b���i�m�l�g�b�d�Z���i�h���k�l�Z�g�b�p�Z�f�Z�� 

 �¡ – �\�j�_�f�_���i�h�k�f�Z�l�j�Z�ƒ�Z�� 

 �H�\�Z�•���i�h�d�Z�a�Z�l�_�‚���h�^�]�h�\�Z�j�Z���[�j�h�•�m���i�j�_�\�_�a�_�g�b�o���i�m�l�g�b�d�Z���d�h�^���;�Z�g�d�h�\�b�„�Z���������������� 

�x �h�[�b�f�� �l�j�Z�g�k�i�h�j�l�g�h�]�� �j�Z�^�Z�� ���3) – �i�j�_�^�k�l�Z�\�‚�Z�� �[�j�h�•�Z�� �h�k�l�\�Z�j�_�g�b�o�� �i�m�l�g�b�d 

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

�[�j�h�•�Z�� �i�j�_�\�_�a�_�g�b�o�� �i�m�l�g�b�d�Z�� �a�Z�� �k�\�Z�d�h�� �f�_�{�m�k�l�Z�g�b�q�g�h�� �j�Z�k�l�h�•�Z�ƒ�_11 �b�� �^�m�`�b�g�_��

�f�_�{�m�k�l�Z�g�b�q�g�h�]�� �j�Z�k�l�h�•�Z�ƒ�Z�����N�b�e�b�i�h�\�b�„�� �������������[�����h�\�Z�•�� �i�h�d�Z�a�Z�l�_�‚�� �a�h�\�_�� �g�_�l�h��

�l�j�Z�g�k�i�h�j�l�g�b���j�Z�^�� 

�x �i�j�h�l�h�d���i�m�l�g�b�d�Z�����(), 

�x �k�j�_�^�ƒ�Z���^�m�`�b�g�Z���\�h�`�ƒ�_�� 

                                                

11 �D�h�^�� �;�Z�g�d�h�\�b�„�Z�� �������������� �b�� �N�b�e�b�i�h�\�b�„�� �������������� �f�h�^�_�e�� �•�_�� �b�k�l�b���� �Z�e�b�� �k�_�� �h�\�Z�•�� �i�Z�j�Z�f�_�l�Z�j�� �a�h�\�_�� �i�j�h�l�h�d��

�i�m�l�g�b�d�Z���� �B���?�n�j�_�f�h�\�����b���^�j������������������ �^�_�n�b�g�b�r�_���\�_�e�b�q�b�g�m���i�j�h�l�h�d�Z���i�m�l�g�b�d�Z���g�Z���b�^�_�g�l�b�q�Z�g���g�Z�q�b�g�����l�Z�d�h��

�^�Z���k�_���f�h�`�_���j�_�„�b���^�Z���k�m���f�h�^�_�e�b���m���k�\�Z �l�j�b���j�Z�^�Z���b�^�_�g�l�b�q�g�b�� 
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�I�h�j�_�^�� �g�Z�\�_�^�_�g�b�o�� �i�h�d�Z�a�Z�l�_�‚�Z�� �Z�m�l�h�j�b�� �^�Z�•�m�� �b�� �^�\�Z�� �i�j�h�k�_�q�g�Z�� �b�a�f�_�j�b�l�_�‚�Z���� �k�j�_�^�ƒ�_��

�]�h�^�b�r�ƒ�_���h�i�l�_�j�_�„�_�ƒ�_���f�j�_�`�_���i�m�l�g�b�p�b�f�Z�����•%�Ú�������b���k�j�_�^�ƒ�b���]�h�^�b�r�ƒ�b���l�j�Z�g�k�i�h�j�l�g�b���j�Z�^��

(�3$�Ú�������d�Z�h���h�^�g�h�k���]�h�^�b�r�ƒ�_�]���h�[�b�f�Z���i�j�_�\�h�a�Z���i�m�l�g�b�d�Z���b���]�h�^�b�r�ƒ�_�]���h�[�b�f�Z���l�j�Z�g�k�i�h�j�l�g�h�]��

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

�B�� �h�\�b�� �Z�m�l�h�j�b�� �Z�g�Z�e�b�a�b�j�Z�•�m�� �g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �i�h��

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

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

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

�k�j�_�^�ƒ�_���\�j�_�^�g�h�k�l�b���h�[�b�f�Z���i�j�_�\�_�a�_�g�b�o���i�m�l�g�b�d�Z���a�Z���i�h�k�f�Z�l�j�Z�g�b���\�j�_�f�_�g�k�d�b���i�_�j�b�h�^�� 

�?�n�j�_�f�h�\ �b�� �^�j�� (1980) �f�_�j�h�^�Z�\�g�m�� �\�j�_�^�g�h�k�l�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z�� �^�_�n�b�g�b�r�m�� �i�j�_�d�h��

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

�b�k�d�h�j�b�r�„�_�ƒ�_�� �i�h�g�m�{�_�g�b�o�� �d�Z�i�Z�p�b�l�_�l�Z�� �m�a�� �i�j�b�o�\�Z�l�‚�b�\�b�� �g�b�\�h�� �d�h�f�n�h�j�Z�� �i�m�l�g�b�d�Z����

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

�f�_�l�h�^���:���O�����A�b�e�[�_�j�l�Z�e�Z���b���f�_�l�h�^���Ä�e�_�ƒ�b�g�]�j�Z�^�k�d�h�]12 �l�j�Z�f�\�Z�•�Z�³�� 

�K�f�h�b�e�h�\�� �������������� �b�f�Z�� �\�j�e�h�� �k�e�b�q�Z�g�� �i�j�b�k�l�m�i�� �d�Z�h�� �b�� �?�n�j�_�f�h�\ �b�� �^�j�� �������������� �k�Z�� �]�h�l�h�\�h��

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

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

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

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

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

 �#�§�à�ß= ¨
�#�5

�6+ �#�6
�6 + �®+ �#�á

�6

�#�à
 (4.3) 

�]�^�_���k�m�� 

�#�§�à�ß – �k�j�_�^�ƒ�b���d�\�Z�^�j�Z�l�g�b���i�j�h�l�h�d���g�Z���e�b�g�b�•�b�� 

                                                

12 �E�_�ƒ�b�g�]�j�Z�^��(�E�_�g�b�g�]�j�Z�“ �^) – �[�b�\�r�b�� �g�Z�a�b�\�� �K�Z�g�d�l�� �I�_�l�_�j�[�m�j�]�Z�� ���K�Z�“ �g�d�l-�I�_�l�_�j�[�m�“ �j�]������ �]�j�Z�^�Z�� �m��

�k�_�\�_�j�h�a�Z�i�Z�^�g�h�•���J�m�k�b�•�b�� 
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�#�Ü
�6 – �i�j�h�l�h�d���i�m�l�g�b�d�Z���g�Z���L-�h�•���k�l�Z�g�b�p�b�����f�_�{�m�k�l�Z�g�b�q�g�h�f���j�Z�k�l�h�•�Z�ƒ�m���� 

�#�à  – �[�j�h�•���i�j�_�\�_�a�_�g�b�o���i�m�l�g�b�d�Z���g�Z���e�b�g�b�•�b�� 

4.3. �N�b�e�b�i�h�\�b�„�������������� 

�N�b�e�b�i�h�\�b�„�� �������������� �^�_�n�b�g�b�r�_�� �f�_�l�h�^�h�e�h�]�b�•�m�� �b�k�l�j�Z�`�b�\�Z�ƒ�Z�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z��

�l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �d�Z�h�� �h�k�g�h�\�� �a�Z�� �m�i�j�Z�\�‚�Z�ƒ�_�� �k�b�k�l�_�f�h�f�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]��

�l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z���� �F�_�l�h�^�h�e�h�]�b�•�Z�� �•�_�� �i�j�b�f�_�ƒ�_�g�Z�� �g�Z�� �j�Z�^�b�•�Z�e�g�h�•�� �l�j�h�e�_�•�[�m�k�d�h�•��

�e�b�g�b�•�b��������(�D�Z�e�_�f�_�]�^�Z�g–�A�\�_�a�^�Z�j�Z)13 �m���;�_�h�]�j�Z�^�m�� 

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

�d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�Z�� �g�_�o�h�f�h�]�_�g�h�k�l�b�� �b�� �g�_�k�l�Z�p�b�h�g�Z�j�g�h�k�l�b���� �d�h�•�b�� �•�_�� �f�h�]�m�„�_�� �h�i�b�k�Z�l�b��

�k�e�m�q�Z�•�g�h�f�� �n�m�g�d�p�b�•�h�f���� �>�Z�� �[�b���h�^�� �k�e�m�q�Z�•�g�_���n�m�g�d�p�b�•�_�� �^�h�[�b�e�Z�� �k�e�m�q�Z�•�g�m�� �i�j�h�f�_�g�‚�b�\�m����

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

�i�_�j�b�h�^�b�f�Z�� �k�l�Z�p�b�h�g�Z�j�g�h�k�l�b���� �M�� �l�b�f�� �i�_�j�b�h�^�b�f�Z�� �l�j�Z�g�k�i�h�j�l�g�b�� �a�Z�o�l�_�\�b�� �i�h�k�l�Z�•�m��

�k�e�m�q�Z�•�g�Z�� �i�j�h�f�_�g�‚�b�\�Z�� ���k�Z�� �h�k�h�[�b�g�Z�f�Z�� �o�h�f�h�]�_�g�h�k�l�b�� �b�� �k�l�Z�p�b�h�g�Z�j�g�h�k�l�b���� �b�� �ƒ�b�o�h�\�Z��

�\�_�e�b�q�b�g�Z�� �g�_�� �a�Z�\�b�k�b�� �h�^�� �f�h�f�_�g�l�Z�� �b�k�i�h�k�l�Z�\�‚�Z�ƒ�Z���� �\�_�„�� �k�Z�f�h�� �h�^�� �^�m�`�b�g�_���i�_�j�b�h�^�Z��

�i�h�k�f�Z�l�j�Z�ƒ�Z���� �A�Z�� �^�_�n�b�g�b�k�Z�ƒ�_�� �]�j�Z�g�b�p�Z�� �i�_�j�b�h�^�Z�� �k�l�Z�p�b�h�g�Z�j�g�h�k�l�b���N�b�e�b�i�h�\�b�„�� ��������������

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

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

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

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

�l�_�k�l�� �h�^�k�m�k�l�\�Z�� �l�j�_�g�^�Z���� �H�g�Z�� �b�k�l�b�q�_�� �b�� �i�j�h�[�e�_�f�� �g�_�k�e�Z�]�Z�ƒ�Z�� �]�j�Z�g�b�p�Z�� �i�_�j�b�h�^�Z��

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

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

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

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

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

                                                

1313 �E�b�g�b�•�Z�� ������ �i�h�k�l�h�•�b�� �b�� �^�Z�g�Z�k�� �m�� �k�b�k�l�_�f�m�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z���� �Z�e�b�� �g�h�k�b�� �g�Z�a�b�\��

�K�l�m�^�_�g�l�k�d�b���l�j�]��– �A�\�_�a�^�Z�j�Z�������•�_�j���•�_���l�j�Z�k�Z���e�b�g�b�•�_���b�a�f�_�ƒ�_�g�Z�����d�Z�h���b���i�h�q�_�l�g�b���l�_�j�f�b�g�m�k�� 
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�>�b�k�d�j�_�l�b�a�Z�p�b�•�h�f�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �g�Z�� �h�k�g�h�\�g�m�� �•�_�^�b�g�b�p�m�� �i�h�k�f�Z�l�j�Z�ƒ�Z��– 

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

�g�Z�� �j�Z�k�i�h�^�_�e�m�� �b�g�l�_�j�\�Z�e�Z�� �k�e�_�{�_�ƒ�Z�� �b�a�f�_�{�m�� �^�\�Z�� �\�h�a�b�e�Z���� �I�h�•�_�^�b�g�Z�q�g�b�� �l�j�Z�g�k�i�h�j�l�g�b��

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

�\�h�a�b�e�Z�� ���b�g�l�_�j�\�Z�e�b�f�Z�������<(�O�I, �O,�R)���� �D�Z�d�h�� �k�_�� �g�Z�� �b�k�l�h�f�� �k�l�Z�•�Z�e�b�r�l�m�� �m�� �j�_�Z�e�g�b�f��

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

���i�h�e�Z�k�d�m���� �\�h�a�b�e�Z�� �k�_�� �j�_�Z�e�b�a�m�•�m �j�Z�a�e�b�q�b�l�b�� �b�g�l�_�j�\�Z�e�b�� �i�h�� �k�l�Z�•�Z�e�b�r�l�b�f�Z���� �N�b�e�b�i�h�\�b�„��

(1989) �l�\�j�^�b�� �^�Z�� �k�d�m�i�� �j�_�Z�e�b�a�Z�p�b�•�Z���<(�O�I, �O,�R) �g�_�� �f�h�`�_�� �[�b�l�b�� �j�_�i�j�_�a�_�g�l�Z�l�b�\�Z�g�� �m��

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

�•�_�^�b�g�b�q�g�_���i�j�_�f�Z���f�h�^�_�e�b�f�Z��(3.45), (3.46) �b��(3.47). 

�G�Z�� �h�k�g�h�\�m�� �_�f�i�b�j�b�•�k�d�_�� �j�Z�k�i�h�^�_�e�_�� �i�j�b�f�_�g�h�f���ï �6 �l�_�k�l�Z�� �\�_�j�b�n�b�d�Z�p�b�•�_���� �m�a�� �j�b�a�b�d�� �h�^��

�Ù= 0,01 �b�e�b��0,05, �N�b�e�b�i�h�\�b�„�����������������a�Z�d�‚�m�q�m�•�_���^�Z���j�Z�k�i�h�^�_�e�Z���•�_�^�b�g�b�q�g�b�o�� �m�e�Z�a�Z�d�Z��

�b�� �b�a�e�Z�a�Z�d�Z�� �i�m�l�g�b�d�Z�� �g�Z�� �•�Z�q�_�� �h�i�l�_�j�_�„�_�g�b�f�� �e�b�g�b�•�Z�f�Z�� �f�h�`�_�� �g�Z�•�[�h�‚�_�� �^�Z�� �k�_�� �h�i�b�r�_��

�Ä�k�_�q�_�g�h�f�³�� �G�h�j�f�Z�e�g�h�f�� �j�Z�k�i�h�^�_�e�h�f�� ���l�Z�d�h�� �^�Z�� �k�m�� �k�\�_�� �\�j�_�^�g�h�k�l�b�� �\�_�„�_�� �h�^�� ������ �b�e�b��

�<�_�•�[�m�e�h�\�h�f�� �j�Z�k�i�h�^�_�e�h�f���� �d�h�•�_�� �b�f�Z�•�m���f�Z�ƒ�_�� �d�h�_�n�b�p�b�•�_�g�l�_�� �\�Z�j�b�•�Z�p�b�•�_�� ���\�j�_�^�g�h�k�l�b�� �h�^��

�������� �^�h�������������� �K�� �^�j�m�]�_�� �k�l�j�Z�g�_���� �_�d�k�i�h�g�_�g�p�b�•�Z�e�g�Z�� �b�e�b�� �I�h�Z�k�h�g�h�\�Z���j�Z�k�i�h�^�_�e�Z���i�h�]�h�^�g�b�•�_��

�k�m���a�Z���k�e�Z�[�b�•�_���h�i�l�_�j�_�„�_�g�_���e�b�g�b�•�_���k�Z���\�_�e�b�d�b�f���b�g�l�_�j�\�Z�e�b�f�Z���k�e�_�{�_�ƒ�Z���\�h�a�b�e�Z�����:�m�l�h�j���k�_��

�h�]�j�Z�{�m�•�_���^�Z���b�g�n�h�j�f�Z�p�b�h�g�Z���h�k�g�h�\�Z���g�b�•�_���^�Z�e�Z���f�h�]�m�„�g�h�k�l���^�Z �k�_���•�Z�k�g�h���^�_�n�b�g�b�r�_���r�l�Z��

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

�k�b�f�m�e�Z�p�b�•�Z���i�Z�j�Z�f�_�l�Z�j�Z���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z�� �f�_�l�h�^�h�f���F�h�g�l�_-�D�Z�j�e�h���g�Z���e�b�g�b�•�b���k�Z��

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

�_�d�k�i�h�g�_�g�p�b�•�Z�e�g�m�� �b�� �I�h�Z�k�h�g�h�\�m���� �b�� �a�Z�d�‚�m�q�m�•�_�� �^�Z�� �k�_�� �k�j�_�^�ƒ�Z�� �\�j�_�^�g�h�k�l�� �g�_�� �j�Z�a�e�b�d�m�•�_��

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

�\�Z�j�b�•�Z�p�b�•�_�� �[�b�l�g�h�� �j�Z�a�e�b�q�b�l�b���� �D�h�_�n�b�p�b�•�_�g�l�� �\�Z�j�b�•�Z�p�b�•�_�� �j�Z�k�l�_�� �k�Z�� �i�h�j�Z�k�l�h�f��

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

�I�h�Z�k�h�g�h�\�_���� 

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

�i�j�h�p�_�k�Z�� �g�Z�k�l�Z�g�d�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z���� �h�^�g�h�k�g�h�� �ƒ�b�o�h�\�b�o�� �j�Z�k�i�h�^�_�e�Z���� �Z�e�b�� �b�� �m��

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

�a�Z�o�l�_�\�Z�g�_�� �\�_�j�h�\�Z�l�g�h�„�_�� �h�i�k�e�m�]�_�� �a�Z�� �i�h�•�_�^�b�g�_�� �i�_�j�b�h�^�_�� �k�l�Z�p�b�h�g�Z�j�g�h�k�l�b���� �I�h�^��

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

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

�>�j�m�]�b�f�� �j�_�q�b�f�Z���� �k�\�Z�d�b�� �i�m�l�g�b�d�� �d�h�•�b�� �b�k�i�h�k�l�Z�\�b�� �a�Z�o�l�_�\�� �[�b�„�_�� �h�i�k�e�m�`�_�g�� �i�j�\�b�f��

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

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

�k�e�_�{�_�ƒ�Z���\�h�a�b�e�Z�����\�_�a�Z���b�a�f�_�{�m���\�_�j�h�\�Z�l�g�h�„�_���h�i�k�e�m�]�_�����f�_�j�h�^�Z�\�g�_���j�Z�k�i�h�^�_�e�_���a�Z�o�l�_�\�Z���b��

�d�Z�i�Z�p�b�l�_�l�Z���e�b�g�b�•�_���^�Z�l�Z���•�_���d�j�h�a���•�_�^�g�Z�d�h�k�l�� 

 �2�â�ã�æ= �2k�<�â�ãQ�3�ão= �4k�<�â�ão (4.4) 

�=�^�_���•�_�� 

�<�â�ã – �f�_�j�h�^�Z�\�g�Z���j�Z�k�i�h�^�_�e�Z���i�j�h�l�h�d�Z���i�m�l�g�b�d�Z�����k�Z���n�m�g�d�p�b�•�h�f���j�Z�k�i�h�^�_�e�_���4k�<�â�ão, 

�3�ã – �d�Z�i�Z�p�b�l�_�l���e�b�g�b�•�_�� 

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

 

�K�e�b�d�Z��4.1�����<�_�a�Z���b�a�f�_�{�m���\�_�j�h�\�Z�l�g�h�„�_���h�i�k�e�m�]�_�����f�_�j�h�^�Z�\�g�_���j�Z�k�i�h�^�_�e�_���a�Z�o�l�_�\�Z���b���d�Z�i�Z�p�b�l�_�l�Z��

�e�b�g�b�•�_�����N�b�e�b�i�h�\�b�„�������������� 

�F�_�j�h�^�Z�\�g�Z�� �\�j�_�^�g�h�k�l�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z�� �a�Z�� �h�^�j�_�{�_�g�b�� �i�_�j�b�h�^�� �k�l�Z�p�b�h�g�Z�j�g�h�k�l�b�� �•�_��

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

 �<�à�Ø�å,�ã = c�4k�<�â�ãog
�?�5

 (4.5) 
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�F�_�j�h�^�Z�\�g�b�� �l�j�Z�g�k�i�h�j�l�g�b�� �a�Z�o�l�_�\�b�� �a�Z�� �q�b�l�Z�\�� �i�_�j�b�h�^�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �e�b�g�b�•�_��

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

 �<�à�Ø�å= [�<�à�Ø�å,�5, �<�à�Ø�å,�6,…,�<�à�Ø�å,�ã_ (4.6) 

4.4. �I�j�b�k�l�m�i�b���^�_�n�b�g�b�k�Z�ƒ�Z���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���i�j�_�d�h���B-�P���f�Z�l�j�b�p�Z 

�M���•�Z�\�g�h�f���l�j�Z�g�k�i�h�j�l�m���i�m�l�g�b�d�Z���B-�P���f�Z�l�j�b�p�_���f�h�]�m���k�_���^�_�n�b�g�b�k�Z�l�b���g�Z���g�b�\�h�m���e�b�g�b�•�Z���b��

�g�Z�� �g�b�\�h�m�� �f�j�_�`�_�� �e�b�g�b�•�Z���� �B-�P�� �f�Z�l�j�b�p�_�� �g�Z�� �g�b�\�h�m�� �f�j�_�`�_�� �e�b�g�b�•�Z�� �m�� �k�_�[�b�� �k�Z�^�j�`�_�� �b��

�k�e�h�`�_�g�Z�� �i�m�l�h�\�Z�ƒ�Z���� �h�^�g�h�k�g�h�� �m�d�‚�m�q�m�•�m�� �b�� �i�j�_�k�_�^�Z�ƒ�_�� �i�m�l�g�b�d�Z���� �A�[�h�]�� �k�e�h�`�_�g�h�k�l�b��

�h�\�Z�d�\�b�o�� �f�Z�l�j�b�p�Z�� �\�_�„�b�g�Z�� �Z�m�l�h�j�Z �k�_�� �[�Z�\�b�e�Z�� �B-�P�� �f�Z�l�j�b�p�Z�f�Z�� �g�Z�� �g�b�\�h�m�� �•�_�^�g�_�� �e�b�g�b�•�_��

�•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z���� �I�j�h�[�e�_�f�� �i�j�h�p�_�g�_�� �B-�P�� �l�h�d�h�\�Z�� �k�_�� �k�\�h�^�b�� �g�Z��

�h�^�j�_�{�b�\�Z�ƒ�_�� �B-�P�� �f�Z�l�j�b�p�_�� �d�h�•�Z�� �•�_�� �m�� �h�^�j�_�{�_�g�h�f�� �k�l�_�i�_�g�m�� �k�Z�]�e�Z�k�g�Z�� �k�Z�� �^�_�n�b�g�b�k�Z�g�b�f��

�l�h�d�h�\�b�f�Z�� �i�m�l�g�b�d�Z�� �g�Z�� �e�b�g�d�h�\�b�f�Z�� ���f�_�{�m�k�l�Z�g�b�q�g�b�f�� �j�Z�k�l�h�•�Z�ƒ�b�f�Z������ �L�h�d�h�\�b�� �i�m�l�g�b�d�Z��

�k�_���g�Z�•�q�_�r�„�_���b�a�j�Z�`�Z�\�Z�•�m���d�j�h�a���[�j�h�•���m�e�Z�a�Z�d�Z���b���b�a�e�Z�a�Z�d�Z���b�e�b���i�j�h�l�h�d���i�m�l�g�b�d�Z���� 

�M�h�[�b�q�Z�•�_�g�h�� �k�_�� �a�Z�� �h�^�j�_�{�b�\�Z�ƒ�_�� �B-�P�� �f�Z�l�j�b�p�Z�� �g�Z�� �g�b�\�h�m�� �k�b�k�l�_�f�Z�� �b�� �e�b�g�b�•�Z�� �d�h�j�b�k�l�_��

�i�h�^�Z�p�b�� �^�h�[�b�•�_�g�b�� �Z�g�d�_�l�Z�f�Z�� �d�h�j�b�k�g�b�d�Z�� �k�b�k�l�_�f�Z���� �Z�e�b�� �k�_�� �m�� �e�b�l�_�j�Z�l�m�j�b�� �f�h�`�_�� �g�Z�„�b��

�\�b�r�_���j�Z�a�e�b�q�b�l�b�o���f�_�l�h�^�Z���a�Z���i�j�h�p�_�g�m���h�\�b�o���f�Z�l�j�b�p�Z��(Ben-Akiva �b���^�j���� 1985; Furth �b��

Navick, 1992; Ji �b�� �^�j���� 2011). �H�k�g�h�\�g�b�� �j�Z�a�e�h�]�� �a�Z�� �^�_�n�b�g�b�k�Z�ƒ�_�� �h�\�b�o�� �Z�e�l�_�j�g�Z�l�b�\�g�b�o��

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

���‚�m�^�k�d�_���� �n�b�g�Z�g�k�b�•�k�d�_���� �\�j�_�f�_�g�k�d�_������ �=�e�Z�\�g�Z�� �Z�e�l�_�j�g�Z�l�b�\�Z�� �i�h�^�Z�p�b�f�Z���h�� �l�j�Z�g�k�i�h�j�l�g�b�f��

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

�M�� �e�b�l�_�j�Z�l�m�j�b�� �i�h�k�l�h�•�b�� �a�g�Z�q�Z�•�Z�g�� �[�j�h�•�� �f�_�l�h�^�Z�� �a�Z�� �i�j�h�p�_�g�m�� �B-�P�� �f�Z�l�j�b�p�Z�� �g�Z�� �g�b�\�h�m��

�e�b�g�b�•�Z�� �g�Z�� �h�k�g�h�\�m�� �i�h�^�Z�l�Z�d�Z�� �h�� �m�e�Z�k�p�b�f�Z�� �b�� �b�a�e�Z�k�p�b�f�Z�� �i�m�l�g�b�d�Z���� �<�_�„�b�g�Z�� �l�b�o�� �f�_�l�h�^�Z��

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

�i�h�e�Z�a�Z�d�Z�� �\�h�a�b�e�Z�� �g�Z�� �e�b�g�b�•�b���� �^�h�[�b�•�_�g�b�� �[�j�h�•�Z�ƒ�_�f�� �i�m�l�g�b�d�Z�� �g�Z�� �e�b�g�b�•�b��(Ben-Akiva, 

1987; Ben-Akiva �b���^�j���� 1985; Hazelton, 2010; Ji �b���^�j���� 2015; Kikuchi �b���^�j���� 2000; Li, 

2009; Li �b��Cassidy, 2007). �=�e�Z�\�g�b�� �j�Z�a�e�h�]�� �e�_�`�b�� �m�� �l�h�f�_�� �r�l�h�� �b�� �b�k�l�j�Z�`�b�\�Z�ƒ�Z��

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

�n�b�g�Z�g�k�b�•�k�d�_������ �J�Z�a�\�h�•�� �l�_�o�g�h�e�h�]�b�•�Z�� �Z�m�l�h�f�Z�l�k�d�h�]�� �[�j�h�•�Z�ƒ�Z�� �i�m�l�g�b�d�Z�� ���_�g�]�e���� �D�X�W�R�P�D�W�L�F��

passenger counting – �$�3�&���� �h�f�h�]�m�„�b�h�� �•�_�� �^�h�k�l�m�i�g�h�k�l�� �\�_�e�b�d�h�]�� �[�j�h�•�Z�� �i�h�^�Z�l�Z�d�Z�� �h��
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�l�j�Z�g�k�i�h�j�l�g�b�f���a�Z�o�l�_�\�b�f�Z���a�Z���p�_�h���i�_�j�b�h�^���n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z���e�b�g�b�•�_�����a�Z���^�m�`�b���\�j�_�f�_�g�k�d�b 

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

�_�n�b�d�Z�k�Z�g�� �g�Z�q�b�g�� �f�h�]�e�_�� �^�Z�� �h�[�j�Z�^�_�� �\�_�e�b�d�b�� �[�j�h�• �i�h�^�Z�l�Z�d�Z�� �b�� �h�f�h�]�m�„�_�� �i�j�h�j�Z�q�m�g�� �B-�P��

�f�Z�l�j�b�p�Z�� 

�F�_�l�h�^�_�� �a�Z�� �i�j�h�p�_�g�m�� �B-�P�� �f�Z�l�j�b�p�Z�� �f�h�]�m�� �k�_�� �i�h�^�_�e�b�l�b�� �g�Z�� �k�l�Z�l�b�q�d�_�� �b�� �^�b�g�Z�f�b�q�d�_�� ���-�L����

2011). �K�l�Z�l�b�q�d�_�� �f�_�l�h�^�_ �\�j�r�_�� �i�j�h�p�_�g�m�� �B-�P�� �f�Z�l�j�b�p�Z�� �a�Z�� �j�_�e�Z�l�b�\�g�h�� �^�m�`�b��

�\�j�_�f�_�g�k�d�b���i�_�j�b�h�^���m�a���i�j�_�l�i�h�k�l�Z�\�d�m���^�Z���k�\�Z�d�Z���\�h�`�ƒ�Z���i�h�q�b�ƒ�_���b���a�Z�\�j�r�Z�\�Z���k�_���m���b�k�l�h�f��

�i�_�j�b�h�^�m�� �\�j�_�f�_�g�Z���� �K�\�Z�d�Z�� �\�h�`�ƒ�_�� �d�h�•�Z�� �i�h�q�b�ƒ�_�� �m�� �•�_�^�g�h�f�� �b�� �a�Z�\�j�r�Z�\�Z�� �k�_�� �m�� �^�j�m�]�h�f��

�i�_�j�b�h�^�m���k�f�Z�l�j�Z���k�_���g�_�\�Z�`�_�„�h�f�����G�Z�k�m�i�j�h�l���l�h�f�_�����^�b�g�Z�f�b�q�d�_���f�_�l�h�^�_ �a�Z�k�g�b�\�Z�•�m���k�_���g�Z��

�i�j�_�l�i�h�k�l�Z�\�p�b���^�Z���\�h�`�ƒ�_���d�h�•�_���i�h�q�b�ƒ�m���m���•�_�^�g�h�f���i�_�j�b�h�^�m���\�j�_�f�_�g�Z���f�h�]�m���^�Z���k�_���a�Z�\�j�r�_��

�m�� �g�_�d�h�f�� �h�^�� �g�Z�j�_�^�g�b�o�� �i�_�j�b�h�^�Z�� �\�j�_�f�_�g�Z���� �A�[�h�]�� �l�h�]�Z�� �k�_�� �i�j�h�p�_�g�Z�� �B-�P�� �f�Z�l�j�b�p�Z�� �d�h�^��

�h�\�b�o���f�_�l�h�^�Z���\�j�r�b���a�Z���\�b�r�_�����d�j�Z�„�b�o�����i�_�j�b�h�^�Z���\�j�_�f�_�g�Z���� 

�;�_�a�� �h�[�a�b�j�Z�� �g�Z�� �\�j�k�l�m, �f�_�l�h�^�Z�� �k�\�_ �f�_�l�h�^�_ �k�_�� �a�Z�k�g�b�\�Z�•�m�� �g�Z�� �b�k�l�b�f�� �i�h�e�Z�a�g�b�f��

�i�j�h�[�e�_�f�b�f�Z���h�i�l�b�f�b�a�Z�p�b�•�_�����M�h�i�r�l�_�g�h�����i�j�h�p�_�g�Z���B-�P���f�Z�l�j�b�p�Z���f�h�`�_���k�_���b�k�d�Z�a�Z�l�b���d�Z�h��

�a�Z�^�Z�l�Z�d�� �f�Z�i�b�j�Z�ƒ�Z�� ���-�L���� ����������. �D�Z�d�h�� �m�� �j�_�Z�e�g�b�f�� �k�b�k�l�_�f�b�f�Z�� �k�l�\�Z�j�g�b�� �l�h�d�h�\�b�� �i�m�l�g�b�d�Z��

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

�\�_�a�m���b�a�f�_�{�m���k�l�\�Z�j�g�b�o���b���k�g�b�f�‚�_�g�b�o���l�h�d�h�\�Z���i�m�l�g�b�d�Z�� 

 �TÜ= �T+ �Ý= �ì �®�6+ �Ý (4.7) 

�]�^�_���k�m�� 

�TÜ – �k�g�b�f�‚�_�g�b���\�_�d�l�h�j���l�h�d�h�\�Z���i�m�l�g�b�d�Z���i�h���e�b�g�d�h�\�b�f�Z�� 

�T – �k�l�\�Z�j�g�b���\�_�d�l�h�j���l�h�d�h�\�Z���i�m�l�g�b�d�Z���i�h���e�b�g�d�h�\�b�f�Z�� 

�6 – �k�l�\�Z�j�g�b���\�_�d�l�h�j���B-�P���l�h�d�h�\�Z�� 

�ì – �f�Z�l�j�b�p�Z�� �j�Z�k�i�h�^�_�e�_���� �q�b�•�_�� �\�j�_�^�g�h�k�l�b���ì( �E, �F) �i�j�_�^�k�l�Z�\�‚�Z�•�m�� �i�j�h�p�_�g�Z�l�� �l�h�d�h�\�Z�� �L-

�l�h�]���B-�P���i�Z�j�Z���d�h�•�b���d�h�j�b�k�l�b���M-�l�b���e�b�g�d�� 

�Ý – �h�^�k�l�m�i�Z�ƒ�_���k�g�b�f�‚�_�g�b�o���h�^���k�l�\�Z�j�g�b�o���\�j�_�^�g�h�k�l�b���l�h�d�h�\�Z���i�m�l�g�b�d�Z���i�h���e�b�g�d�h�\�b�f�Z�� 

�F�_�{�m�l�b�f���� �\�j�e�h�� �q�_�k�l�h�� �i�j�_�l�o�h�^�g�Z�� �•�_�^�g�Z�d�h�k�l�� �g�b�•�_�� �^�h�\�h�‚�g�Z�� �^�Z�� �[�b�� �k�_�� �h�^�j�_�^�b�e�Z��

�•�_�^�b�g�k�l�\�_�g�Z�� �B-�P�� �f�Z�l�j�b�p�Z�� �[�_�a�� �d�h�j�b�r�„�_�ƒ�Z�� �g�_�d�b�o�� �^�h�^�Z�l�g�b�o�� �m�e�Z�a�g�b�o�� �i�h�^�Z�l�Z�d�Z�� �h�k�b�f��
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�\�j�_�^�g�h�k�l�b�� �l�h�d�h�\�Z�� �i�m�l�g�b�d�Z�� �i�h�� �e�b�g�d�h�\�b�f�Z���� �>�h�^�Z�l�g�b�� �i�h�^�Z�p�b�� �d�h�•�b�� �k�_�� �g�Z�•�q�_�r�„�_��

�^�h�[�b�•�Z�•�m �d�j�h�a�� �b�k�l�j�Z�`�b�\�Z�ƒ�Z, �d�h�j�b�k�l�_�� �k�_�� �a�Z�� �^�_�n�b�g�b�k�Z�ƒ�_�� �l�a�\���� �[�Z�a�g�_�� �B-�P�� �f�Z�l�j�b�p�_, 

�d�h�•�Z�� �q�_�k�l�h�� �f�h�`�_�� �[�b�l�b�� �b�� �g�m�e�l�Z�� �f�Z�l�j�b�p�Z���� �G�m�e�l�Z-�[�Z�a�g�Z�� �f�Z�l�j�b�p�Z�� �a�g�Z�q�b�� �^�Z�� �•�_��

�\�_�j�h�\�Z�l�g�h�„�Z�� �^�Z�� �i�m�l�g�b�p�b�� �i�j�b�i�Z�^�Z�•�m�� �[�b�e�h�� �d�h�f�� �B-�P�� �i�Z�j�m�� �•�_�^�g�Z�d�Z��(Furth �b��Navick, 

1992). 

�I�j�h�p�_�g�Z�� �B-�P�� �f�Z�l�j�b�p�Z�� �k�Z�� �m�\�h�{�_�ƒ�_�f�� �^�h�^�Z�l�g�b�o�� �i�h�^�Z�l�Z�d�Z�� �i�h�k�l�Z�•�_�� �h�i�l�b�f�b�a�Z�p�b�h�g�b��

�i�j�h�[�e�_�f���d�h�•�b���k�_���f�h�`�_���i�j�b�d�Z�a�Z�l�b���k�e�_�^�_�„�h�f���p�b�‚�g�h�f���n�m�g�d�p�b�•�h�f����Cascetta �b��Nguyen, 

1988): 

 min
�Í �¹�4

�B�5(�6, �6�â) + �B�6(�T, �TÜ) (4.8) 

�]�^�_���k�m�� 

�B�5( �6,�6�â)  – �n�m�g�d�p�b�•�Z�� �d�h�•�Z�� �f�_�j�b�� �h�^�k�l�m�i�Z�ƒ�_�� �k�l�\�Z�j�g�_�� �B-�P�� �f�Z�l�j�b�p�_�� �h�^�� �[�Z�a�g�_�� �B-�P��

�f�Z�l�j�b�p�_�� 

�B�6( �T, �TÜ) – �n�m�g�d�p�b�•�Z���d�h�•�Z���f�_�j�b���h�^�k�l�m�i�Z�ƒ�_���k�g�b�f�‚�_�g�b�o���l�h�d�h�\�Z���i�m�l�g�b�d�Z���h�^���k�l�\�Z�j�g�b�o��

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

�B-�P���f�Z�l�j�b�p�h�f�����G�Z�•�q�_�r�„�_���k�_���h�\�^�_���d�h�j�b�k�l�_���m�e�Z�k�p�b���b���b�a�e�Z�k�p�b���i�m�l�g�b�d�Z�����Z�e�b��

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

�:�d�h���k�_ �i�j�_�l�i�h�k�l�Z�\�b���^�Z���k�g�b�f�‚�_�g�b���l�h�d�h�\�b �i�m�l�g�b�d�Z���j�_�Z�e�g�h���i�j�b�d�Z�a�m�•�m���k�l�\�Z�j�g�_���l�h�d�h�\�_��

�i�m�l�g�b�d�Z���� �h�g�^�Z�� �k�_�� �p�b�‚�g�Z�� �n�m�g�d�p�b�•�Z�� �f�h�`�_�� �m�i�j�h�k�l�b�l�b�� �[�j�b�k�Z�ƒ�_�f�� �^�j�m�]�h�]�� �_�e�_�f�_�g�l�Z��

�B�6( �T, �TÜ) (Ben-Akiva �b���^�j���� 1985). 

Ji (2011) �m���k�\�h�f���j�Z�^�m���^�Z�•�_���i�j�b�d�Z�a���i�j�b�k�l�m�i�Z���a�Z���i�j�h�p�_�g�m���b �i�j�h�]�g�h�a�m���B-�P���f�Z�l�j�b�p�Z���g�Z��

�e�b�g�b�•�b���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z�����:�m�l�h�j���m���k�\�h�•�h�•���Z�g�Z�e�b�a�b���^�_�n�b�g�b�r�_���b���h�k�g�h�\�g�_���j�_�e�Z�p�b�•�_��

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

�P�� �f�Z�l�j�b�p�Z�� �a�Z�� �b�k�l�_�� �m�e�Z�a�g�_�� �i�h�^�Z�l�d�_���� �m�k�e�h�\�g�Z�� �_�d�\�b�\�Z�e�_�g�l�g�h�k�l��– �h�\�Z�d�\�_�� �f�_�l�h�^�_�� �^�Z�•�m��

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

– �f�_�l�h�^�_���^�Z�•�m���k�e�b�q�g�_���j�_�a�m�e�l�Z�l�_���b���B-�P���f�Z�l�j�b�p�Z���^�h�[�b�•�_�g�Z�� �•�_�^�g�h�f���f�_�l�h�^�h�f���f�h�`�_���k�_��

�k�f�Z�l�j�Z�l�b���Z�i�j�h�d�k�b�f�Z�p�b�•�h�f���B-�P���f�Z�l�j�b�p�_���d�h�•�Z���•�_���b�a�e�Z�a���b�a���^�j�m�]�_���f�_�l�h�^�_�� 

�F�_�l�h�^�_�� �k�m�� �i�h�^�_�‚�_�g�_�� �g�Z�� �g�_�k�l�Z�l�b�k�l�b�q�d�_�� �f�_�l�h�^�_�� �b�� �k�l�Z�l�b�k�l�b�q�d�_�� �f�_�l�h�^�_���� �H�\�_��

�i�h�k�e�_�^�ƒ�_���f�_�l�h�^�_���i�h�^�_�‚�_�g�_���k�m���g�Z���h�g�_���d�h�•�_���k�_���a�Z�k�g�b�\�Z�•�m���g�Z���;�Z�•�_�k�h�\�h�f���i�j�b�k�l�m�i�m���b���g�Z��
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�f�_�l�h�^�_�� �f�Z�d�k�b�f�Z�e�g�_�� �\�_�j�h�^�h�k�l�h�•�g�h�k�l�b�����_�g�]�e����Maximum Likelihood - ML). �A�Z�� �f�_�l�h�^�_��

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

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

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

�d�h�•�_���k�_���a�Z�k�g�b�\�Z�•�m���g�Z���l�a�\�����<�Z�j�^�b�•�_�\�h�•���n�h�j�f�m�e�Z�p�b�•�b�����9�D�U�Gi, 1996).  

4.4.1. �G�_�k�l�Z�l�b�k�l�b�q�d�H���f�_�l�h�^�H 

�I�j�\�Z�� �f�_�l�h�^�Z�� �b�a�� �h�\�_�� �]�j�m�i�_�� �^�_�n�b�g�b�k�Z�g�Z�� �•�_�� �h�^�� �k�l�j�Z�g�_���7�V�\�J�D�O�Q�L�W�]�N�\�� ���������������� �H�g�� �•�_��

�g�Z�i�j�Z�\�b�h�� �f�h�^�_�e�� �a�Z�� �i�j�h�p�_�g�m�� �B-�P�� �f�Z�l�j�b�p�Z�� �g�Z�� �h�k�g�h�\�m�� �i�h�^�Z�l�Z�d�Z�� �h�� �m�e�Z�k�p�b�f�Z�� �b��

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

�i�m�l�g�b�d�Z���� �K�\�Z�d�b�� �i�m�l�g�b�d�� �d�h�•�b�� �i�j�_�{�_���h�^�j�_�{�_�g�h�� �f�b�g�b�f�Z�e�g�h�� �j�Z�k�l�h�•�Z�ƒ�_�� �b�f�Z�� �•�_�^�g�Z�d�m��

�\�_�j�h�\�Z�l�g�h�„�m�� �b�a�e�Z�k�d�Z�� �g�Z�� �k�\�Z�d�h�f���h�^�� �k�l�Z�•�Z�e�b�r�l�Z���� �6�L�P�R�Q �b���)�X�U�W�K�� �������������� �k�m�� �l�_�k�l�b�j�Z�e�b��

�f�h�^�_�e�� �g�Z�� �i�h�^�Z�p�b�f�Z�� �b�a�� �j�_�Z�e�g�h�]�� �k�b�k�l�_�f�Z���� �^�h�d�� �k�m�� �/�L �b���&�D�V�V�L�G�\�� �������������� �f�h�^�_�e��

�m�g�Z�i�j�_�^�b�e�b�� �l�Z�d�h�� �^�Z�� �f�h�`�_�� �^�Z�� �k�_�� �i�j�b�f�_�g�b�� �\�b�r�_�� �h�^�� �•�_�^�g�_�� �\�h�`�ƒ�_�� ���i�h�e�Z�k�d�Z���� �\�h�a�b�e�Z����

�M�g�Z�i�j�_�{�_�ƒ�_�� �k�_�� �h�]�e�_�^�Z�� �m�� �m�\�h�{�_�ƒ�m�� �f�Z�l�j�b�p�_�� �\�_�j�h�\�Z�l�g�h�„�_�� �b�a�e�Z�k�d�Z�� ���_�g�]�e���� �$�O�L�J�K�W�L�Q�J��

Probability Matrix - �$�3�0������ �d�h�•�Z�� �k�_�� �^�h�[�b�•�Z�� �g�Z�� �h�k�g�h�\�m�� �k�\�b�o�� �B-�P�� �f�Z�l�j�b�p�Z�� �a�Z�� �k�\�_��

�i�h�e�Z�k�d�_���\�h�a�b�e�Z���m���l�h�d�m���h�^�j�_�{�_�g�h�]���i�_�j�b�h�^�Z���\�j�_�f�_�g�Z�����M�a���l�h�����/�L �b���&�D�V�V�L�G�\�����������������\�j�r�_��

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

�\�_�j�h�\�Z�l�g�h�„�h�f���b�a�e�Z�k�d�Z���i�m�l�g�b�d�Z���b���f�Z�e�Z�� �k�l�Z�•�Z�e�b�r�l�Z���a�Z���d�h�•�_���k�_�� �m�k�\�Z�•�Z���g�b�`�Z���\�j�_�^�g�h�k�l��

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

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

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

�i�j�b�e�Z�]�h�{�Z�\�Z�ƒ�Z�� ���_�g�]�e���� �,�W�H�U�D�W�L�Y�H�� �3�U�R�S�R�U�W�L�R�Q�D�O�� �)�L�W�W�L�Q�J��- �,�3�)������ �M�e�Z�a�g�b�� �i�h�^�Z�p�b�� �d�h�^�� �h�\�_��

�f�_�l�h�^�_�� �k�m�� �m�e�Z�k�p�b�� �b�� �b�a�e�Z�k�p�b�� �i�m�l�g�b�d�Z���� �d�Z�h�� �b�� �i�h�e�Z�a�g�Z�� ���h�k�g�h�\�g�Z���� �B-�P�� �f�Z�l�j�b�p�Z���� �M��

�b�l�_�j�Z�l�b�\�g�h�f�� �i�h�k�l�m�i�d�m�� �\�j�r�b�� �k�_�� �i�j�b�e�Z�]�h�{�Z�\�Z�ƒ�_�� �B-�P�� �f�Z�l�j�b�p�_�� �i�h�� �\�j�k�l�Z�f�Z�� �b��

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

�i�m�l�g�b�d�Z���� �K�l�_�i�_�g�� �k�e�Z�]�Z�ƒ�Z�� �b�a�e�Z�a�g�_�� �B-�P�� �f�Z�l�j�b�p�_�� �b�� �f�Z�l�j�b�p�_�� �m�e�Z�a�Z�d�Z�� �b�� �b�a�e�Z�a�Z�d�Z�� �k�_��

�^�_�n�b�g�b�r�_�� �d�j�b�l�_�j�b�•�m�f�� �d�h�g�\�_�j�]�_�g�p�b�•�_���� �=�e�Z�\�g�b�� �i�j�h�[�e�_�f�� �,�3�)�� �f�_�l�h�^�_�� �•�_�k�l�_�� �d�\�Z�e�b�l�_�l��

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

�l�h�]�Z�� �m�� �f�Z�l�j�b�p�b�� �f�h�`�_�� �[�b�l�b�� �\�b�r�_�� �i�j�Z�a�g�b�o�� �i�h�‚�Z���� �h�^�g�h�k�g�h�� �B-�P�� �i�Z�j�h�\�Z�� �d�h�•�b�� �i�j�_�f�Z��

�m�a�j�h�d�m�� �i�m�l�h�\�Z�ƒ�Z�� �g�_�f�Z�•�m�� �\�j�_�^�g�h�k�l�b���� �H�\�Z�•�� �i�j�h�[�e�_�f�� �k�_�� �f�h�`�_�� �i�j�_�\�Z�a�b�„�b�� �^�h�^�Z�\�Z�ƒ�_�f��

�h�^�j�_�{�_�g�_���f�Z�e�_�� �\�j�_�^�g�h�k�l�b�� �m���k�\�Z�d�h���h�^���i�h�‚�Z��(Ben-Akiva �b���^�j���� �������������b�e�b�� �m�i�h�l�j�_�[�h�f��
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�i�j�Z�a�g�_���� �g�m�e�l�_���� �f�Z�l�j�b�p�_���� �M�� �l�h�f�� �k�e�m�q�Z�•�m���,�3�)�� �f�_�l�h�^�� �^�Z�•�_�� �b�k�l�_���j�_�a�m�e�l�Z�l�_�� �d�Z�h�� �b���f�_�l�h�^��

�7�V�\�J�D�O�Q�L�W�]�N�\�������������������r�l�h���k�m�� �m�l�\�j�^�b�e�b���)�X�U�W�K �b��Navick (1992). Furth �b��Navick (1992) 

�k�m���m�\�_�e�b�� �i�Z�j�Z�f�_�l�Z�j�� �f�b�g�b�f�Z�e�g�_�� �^�m�`�b�g�_�� �\�h�`�ƒ�_�� �m���,�3�)�� �f�_�l�h�^�m���� �i�h�� �m�a�h�j�m�� �g�Z���f�_�l�h�^��

�7�V�\�J�D�O�Q�L�W�]�N�\�������������������j�Z�^�b���[�h�‚�_���i�j�h�p�_�g�_���d�j�Z�l�d�b�o���b���^�m�]�b�o���\�h�`�ƒ�b����Ji �b���^�j�� ���������������k�m��

�j�Z�a�\�b�e�b���\�Z�j�b�•�Z�g�l�m�� �,�3�)�� �f�_�l�h�^�_���a�Z�� �i�j�h�p�_�g�_�� �B-�P�� �f�Z�l�j�b�p�_�� �g�Z�� �•�_�^�g�h�•�� �e�b�g�b�•�b�� �•�Z�\�g�h�]��

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

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

�d�h�j�b�k�g�b�d�Z���� 

Kikuchi �b Perincherry (1992) �l�Z�d�h�{�_�� �d�h�j�b�k�l�_�� �[�Z�a�g�m�� �B-�P�� �f�Z�l�j�b�p�m���� �Z�e�b�� �g�_�� �k�Z��

�i�j�_�p�b�a�g�b�f�� �\�j�_�^�g�h�k�l�b�f�Z, �\�_�„�� �k�Z�� �a�Z�^�Z�l�b�f�� �h�i�k�_�]�h�f���� �H�i�k�_�]�� �\�j�_�^�g�h�k�l�b�� �^�_�n�b�g�b�r�_��

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

Gur �b Ben-�6�K�D�E�D�W�� �������������� �i�h�^�j�Z�a�m�f�_�\�Z�� �h�i�l�b�f�b�a�Z�p�b�•�m���f�Z�l�j�b�p�_�� �\�_�j�h�\�Z�l�g�h�„�_�� �b�a�e�Z�k�d�Z��

���_�g�]�e���� �$�O�L�J�K�W�L�Q�J�� �3�U�R�E�D�E�L�O�L�W�\�� �0�D�W�U�L�[��– �$�3�0������ �k�� �l�b�f�� �^�Z�� �h�\�b�� �Z�m�l�h�j�b�� �d�h�j�b�k�l�_�� �[�Z�a�g�m��

�f�Z�l�j�b�p�m���\�_�j�h�\�Z�l�g�h�„�_�� �b�a�e�Z�k�d�Z�� �i�m�l�g�b�d�Z�� �b�� �m�i�j�Z�\�h�� �•�_�� �j�Z�a�e�b�d�Z�� �b�a�f�_�{�m�� �i�j�h�p�_�ƒ�_�g�_�� �b��

�[�Z�a�g�_�� �f�Z�l�j�b�p�_�� �•�_�^�g�Z�� �h�^�� �d�h�f�i�h�g�_�g�l�b�� �h�i�l�b�f�b�a�Z�p�b�h�g�h�]�� �Z�e�]�h�j�b�l�f�Z���� �>�j�m�]�b�� �_�e�_�f�_�g�l��

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

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

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

�m�k�\�Z�•�Z�•�m�� 

4.4.2. �K�l�Z�l�b�k�l�b�q�d�H���f�_�l�h�^�H 

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

�i�j�_�l�i�h�k�l�Z�\�d�Z�� �d�h�^�� �h�\�b�o�� �f�h�^�_�e�Z�� �•�_�k�l�_�� �^�Z�� �k�_�� �B-�P�� �f�Z�l�j�b�p�_�� �\�_�j�h�\�Z�l�g�h�„�Z�� �i�j�b�i�Z�^�Z�•�m��

�h�^�j�_�{�_�g�h�•�� �j�Z�k�i�h�^�_�e�b���� �H�\�b�� �f�h�^�_�e�b�� �m�d�‚�m�q�m�•�m�� �f�_�l�h�^�_�� �f�Z�d�k�b�f�Z�e�g�_�� �\�_�j�h�^�h�k�l�h�•�g�h�k�l�b��

���_�g�]�e�����0�D�[�L�P�X�P���/�L�N�H�O�L�K�R�R�G��- �0�/�����b���[�Z�•�_�k�h�\�k�d�_���f�h�^�_�e�_�����_�g�]�e�����%�D�\�H�V�L�D�Q�������I�h�j�_�^���h�\�_��

�^�\�_���]�j�m�i�_���i�h�k�l�h�•�_���Z�m�l�h�j�b���d�h�•�b���k�m���d�h�j�b�k�l�b�e�b���f�_�l�h�^�_���e�Z�g�Z�p�Z���F�Z�j�d�h�\�Z��(Li, 2009), �d�Z�h��

�b�� �]�_�g�_�j�Z�e�b�a�h�\�Z�g�b�� �f�_�l�h�^�� �g�Z�•�f�Z�ƒ�b�o�� �d�\�Z�^�j�Z�l�Z��(Ben-Akiva �b�� �^�j���� 1985; Cascetta �b��

Nguyen, 1988). 

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

�f�Z�d�k�b�f�b�a�Z�p�b�•�h�f�� �a�Z�•�_�^�g�b�q�d�_�� �\�_�j�h�^�h�k�l�h�•�g�h�k�l�b�� �B-�P�� �f�Z�l�j�b�p�_�� �^�h�[�b�•�_�g�_��

�b�k�l�j�Z�`�b�\�Z�ƒ�b�f�Z�� �b�� �i�h�^�Z�l�Z�d�Z�� �h�� �m�e�Z�k�p�b�f�Z�� �b�� �b�a�e�Z�k�p�b�f�Z�� �i�m�l�g�b�d�Z���� �I�j�_�l�i�h�k�l�Z�\�d�Z�� �•�_�� �^�Z��
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�k�m���h�\�Z���^�\�Z���k�d�m�i�Z���i�h�^�Z�l�Z�d�Z���g�_�a�Z�\�b�k�g�Z�����h�^�g�h�k�g�h���^�Z���k�_���^�h�[�b�•�Z�•�m���b�a���j�Z�a�e�b�q�b�l�b�o���\�h�`�ƒ�b��

�g�Z�� �e�b�g�b�•�b���� �A�[�h�]�� �l�h�]�Z�� �•�_�� �h�q�_�d�b�\�Z�g�h�� �^�Z�� �k�_�� �B-�P�� �f�Z�l�j�b�p�Z�� �^�h�[�b�•�_�g�Z�� �Z�g�d�_�l�h�f���j�Z�a�e�b�d�m�•�_��

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

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

�m�� �i�j�h�k�l�h�j�m�� ���i�h�� �k�l�Z�•�Z�e�b�r�l�b�f�Z�� �^�m�`�� �e�b�g�b�•�_������ �L�Z�d�h�{�_���� �l�m�� �k�m�� �b�� �]�j�_�r�d�_�� �m�� �f�_�j�_�ƒ�m��

���k�g�b�f�Z�ƒ�m�����m�e�Z�a�Z�d�Z���b���b�a�e�Z�a�Z�d�Z���i�m�l�g�b�d�Z�����H�[�b�q�g�h���k�_���m���h�i�l�b�f�b�a�Z�p�b�h�g�b�f���Z�e�]�h�j�b�l�f�b�f�Z��

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

�\�_�e�b�q�b�g�_�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� ���m�e�Z�a�Z�d�Z�� �b�� �b�a�e�Z�a�Z�d�Z���� �i�h�� �\�h�`�ƒ�Z�f�Z�� �k�m�� �I�h�Z�k�h�g�h�\�Z��

(Ben-Akiva, 1987���� �� �b�� �\�b�r�_�^�b�f�_�g�a�b�h�g�Z�� �g�h�j�f�Z�e�g�Z�� �j�Z�k�i�h�^�_�e�Z�� ���0�D�K�H�U���� ��������������

�F�_�{�m�l�b�f���� �i�j�b�f�_�ƒ�b�\�h�k�l�� �h�[�_�� �h�\�_�� �j�Z�k�i�h�^�_�e�_�� �g�b�•�_�� �[�_�a�� �k�\�h�•�b�o�� �h�]�j�Z�g�b�q�_�ƒ�Z����

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

�q�_�k�l�h�� �g�b�•�_�� �k�e�m�q�Z�•�� �d�h� ̂ �k�e�Z�[�b�•�_�� �h�i�l�_�j�_�„�_�g�b�o�� �e�b�g�b�•�Z���� �I�j�h�[�e�_�f�� �k�Z�� �I�h�Z�k�h�g�h�\�h�f��

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

�k�l�Z�g�^�Z�j�^�g�h���h�^�k�l�m�i�Z�ƒ�_�� �b�f�Z�•�m�� �b�k�l�m�� �\�j�_�^�g�h�k�l���� �H�\�h�� �•�_�� �q�_�k�l�h�� �g�_�j�_�Z�e�g�h�� �a�Z�� �e�b�g�b�•�_��

�•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z���d�h�^���d�h�•�b�o���\�Z�j�b�•�Z�p�b�•�Z���l�h�d�h�\�Z���i�h���\�h�`�ƒ�Z�f�Z���f�h�`�_��

�[�b�l�b�� �\�_�h�f�Z�� �a�g�Z�q�Z�•�g�Z���� �K�l�Z�g�^�Z�j�^�g�h�� �h�^�k�l�m�i�Z�ƒ�_�� �f�h�`�_�� �[�b�l�b�� �b�� �i�h�� �g�_�d�h�e�b�d�h�� �i�m�l�Z�� �\�_�„�_��

�h�^�� �k�j�_�^�ƒ�_�� �\�j�_�^�g�h�k�l�b�� �r�l�h�� �k�\�Z�d�Z�d�h�� �h�]�j�Z�g�b�q�Z�\�Z�� �f�h�]�m�„�g�h�k�l�� �i�j�b�f�_�g�_�� �I�h�Z�k�h�g�h�\�_��

�j�Z�k�i�h�^�_�e�_�� 

�R�l�h�� �k�_�� �l�b�q�_�� �j�Z�k�i�h�^�_�e�Z�� �\�j�_�^�g�h�k�l�b�� �m�� �B-�P�� �f�Z�l�j�b�p�Z�f�Z���� �g�Z�•�q�_�r�„�_�� �k�m�� �m�� �m�i�h�l�j�_�[�b��

�f�m�e�l�b�g�h�f�g�Z���� �I�h�Z�k�h�g�h�\�Z�� �b�� �g�h�j�f�Z�e�g�Z�� �j�Z�k�i�h�^�_�e�Z��(Cascetta �b��Nguyen, 1988). �B�a�[�h�j��

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

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

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

���h�]�j�Z�g�b�q�_�ƒ�b�f�Z���� �f�h�]�m�� �^�Z�� �[�m�^�m�� �Z�i�j�h�d�k�b�f�Z�p�b�•�Z�� �^�j�m�]�_�� �j�Z�k�i�h�^�_�e�_���� �L�Z�d�h�� �g�Z�� �i�j�b�f�_�j����

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

�I�h�Z�k�h�g�h�\�m���j�Z�k�i�h�^�_�e�m�� 

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

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

�k�_�� �h�\�_�� �f�_�l�h�^�_�� �a�Z�k�g�b�\�Z�•�m�� �g�Z�� �i�h�k�l�h�•�Z�ƒ�m�� �i�j�_�l�o�h�^�g�b�o�� �b�g�n�h�j�f�Z�p�b�•�Z�� �h�� �i�j�Z�\�b�f�� �B–�P��

�d�j�_�l�Z�ƒ�b�f�Z�� �b�� �i�j�_�l�i�h�k�l�Z�\�p�b�� �k�l�Z�l�b�k�l�b�q�d�_�� �j�Z�k�i�h�^�_�e�_�� �l�b�o�� �d�j�_�l�Z�ƒ�Z���� �J�Z�k�i�h�^�_�e�Z��

�Z�i�j�b�h�j�b���\�_�j�h�\�Z�l�g�h�„�Z���B-�P���d�j�_�l�Z�ƒ�Z�����n�m�g�d�p�b�•�Z���\�_�j�h�^�h�k�l�h�•�g�h�k�l���k�g�b�f�‚�_�g�b�o���m�e�Z�a�Z�d�Z���b��
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�b�a�e�Z�a�Z�d�Z���b���n�m�g�d�p�b�•�Z���\�_�j�h�^�h�k�l�h�•�g�h�k�l�b���b�k�l�j�Z�`�_�g�b�o���B-�P���d�j�_�l�Z�ƒ�Z���d�h�f�[�b�g�m�•�m���k�_���^�Z���[�b��

�k�_�� �^�h�[�b�e�Z�� �i�h�k�l�_�j�b�h�j�g�Z�� �j�Z�k�i�h�^�_�e�Z�� �B-�P�� �d�j�_�l�Z�ƒ�Z���� �H�i�l�b�f�Z�e�g�h�� �j�_�r�_�ƒ�_�� �k�_�� �^�h�[�b�•�Z��

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

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

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

�l�h���k�m���f�m�e�l�b�g�h�f�g�Z�����I�h�Z�k�h�g�h�\�Z���b���g�h�j�f�Z�e�g�Z���j�Z�k�i�h�^�_�e�Z��(Cascetta �b��Nguyen, 1988�������Z�e�b��

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

�h�^�g�h�k�b���g�Z���k�l�\�Z�j�g�m���f�Z�l�j�b�p�m���B-�P���d�j�_�l�Z�ƒ�Z�� 

4.4.3. M�_�l�h�^�_���d�h�•�_���k�_���a�Z�k�g�b�\�Z�•�m���g�Z���<�Z�j�^�b�•�_�\�R�M���n�h�j�f�m�e�Z�p�b�•�b 

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

�g�Z�� �l�a�\���� �<�Z�j�^�b�•�_�\�h�•�� �n�h�j�f�m�e�Z�p�b�•�b�� �i�j�h�[�e�_�f�Z�� �i�j�h�p�_�g�_�� �B-�P�� �f�Z�l�j�b�p�Z���� �9�D�U�G�L�� �������������� �k�_��

�[�Z�\�b�h�� �i�j�h�p�_�g�h�f�� �B-�P�� �f�Z�l�j�b�p�Z�� �m�� �l�_�e�_�d�h�f�m�g�b�d�Z�p�b�h�g�b�f�� �k�b�k�l�_�f�b�f�Z�� �m�� �h�^�j�_�{�_�g�b�f��

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

�•�_�� �^�Z�� �k�m�� �B-�P�� �l�h�d�h�\�b�� �i�m�l�g�b�d�Z�� �g�_�a�Z�\�b�k�g�Z�� �i�j�h�f�_�g�‚�b�\�Z�� �k�Z�� �I�h�Z�k�h�g�h�\�Z�� �j�Z�k�i�h�^�_�e�Z��

�a�Z�\�b�k�g�h�k�l�b���h�^�� �j�_�Z�e�g�b�o�� �B-�P�� �l�h�d�h�\�Z���� �M�e�Z�a�g�b�� �i�h�^�Z�p�b�� �d�h�•�_�� �•�_�� �d�h�j�b�k�l�b�h��Vardi (1996) 

�[�b�e�b�� �k�m�� �i�h�^�Z�p�b���h�� �B-�P�� �d�j�_�l�Z�ƒ�b�f�Z�� �a�Z�� �\�b�r�_�� �^�Z�g�Z�� �a�Z�� �b�k�l�b�� �\�j�_�f�_�g�k�d�b���i�_�j�b�h�^�� �m�� �l�h�d�m��

�^�Z�g�Z�����3�_�^�Z�g���h�^���f�h�l�b�\�Z���a�Z���k�\�h�•�Z���b�k�l�j�Z�`�b�\�Z�ƒ�Z���<�Z�j�^�b���•�_���g�Z�r�Z�h���b���m���q�b�ƒ�_�g�b�p�b���^�Z���f�m���•�_��

�[�b�h���i�h�l�j�_�[�Z�g���Z�e�]�h�j�b�l�Z�f���d�h�•�b���f�h�`�_���_�n�b�d�Z�k�g�h���^�Z���h�[�j�Z�^�b���\�_�e�b�d�b���[�j�h�•���i�h�^�Z�l�Z�d�Z���d�h�•�b��

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

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

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

�g�_�k�l�Z�l�b�k�l�b�q�d�b�o���� �d�h�•�_�� �d�Z�h�� �m�e�Z�a�g�b�� �i�h�^�Z�l�Z�d�� �a�Z�� �i�j�h�p�_�g�m�� �B-�P�� �f�Z�l�j�b�p�Z�� �d�h�j�b�k�l�_�� �k�Z�f�h��

�i�j�\�_���f�h�f�_�g�l�_�����k�j�_�^�ƒ�_���\�j�_�^�g�h�k�l�b�����m�e�Z�a�Z�d�Z���b���b�a�e�Z�a�Z�d�Z���i�m�l�g�b�d�Z���i�h���\�h�`�ƒ�Z�f�Z�����<�Z�j�^�b��

�m�e�Z�k�d�_�� �b�� �b�a�e�Z�k�d�_�� �h�i�b�k�m�•�_�� �d�h�j�b�r�„�_�ƒ�_�f�� �k�l�Z�l�b�k�l�b�q�d�b�o�� �j�Z�k�i�h�^�_�e�Z�� �b�� �i�j�_�d�h�� �ƒ�b�o��

�^�_�n�b�g�b�r�_�� �i�h�l�i�m�g�m�� �n�m�g�d�p�b�•�m�� �\�_�j�h�^�h�k�l�h�•�g�h�k�l�b���� �F�_�{�m�l�b�f���� �a�[�h�]�� �d�h�f�i�e�_�d�k�g�h�k�l�b��

�h�^�j�_�{�b�\�Z�ƒ�Z�� �i�h�l�i�m�g�_�� �n�m�g�d�p�b�•�_�� �\�_�j�h�^�h�k�l�h�•�g�h�k�l�b�� �<�Z�j�^�b�� �•�_�� �l�j�Z�`�b�h�� �Z�e�l�_�j�g�Z�l�b�\�g�_��

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

�l�Z�d�h�{�_�� �n�m�g�d�p�b�•�_�� �h�q�_�d�b�\�Z�g�b�o�� �B-�P�� �l�h�d�h�\�Z�� �g�Z�� �e�b�g�b�•�b���� �K�Z�f�b�f�� �l�b�f�� �h�[�Z�� �f�h�f�_�g�l�Z��

�k�Z�^�j�`�_���b�g�n�h�j�f�Z�p�b�•�_���d�h�•�_���h�f�h�]�m�„�Z�\�Z�•�m���^�Z���k�_���b�a�\�j�r�b���i�j�h�p�_�g�Z���B-�P���f�Z�l�j�b�p�_���� 
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�A�Z�� �^�h�[�b�•�Z�ƒ�_�� �h�i�l�b�f�Z�e�g�h�]�� �j�_�r�_�ƒ�Z�� �<�Z�j�^�b�� �•�_�� �^�_�n�b�g�b�k�Z�h���Z�e�]�h�j�b�l�Z�f�� �h�q�_�d�b�\�Z�ƒ�_-

�f�Z�d�k�b�f�b�a�Z�p�b�•�_�����_�g�]����Expectation Maximization – �(�0�������?�F���•�_���b�l�_�j�Z�l�b�\�g�b���Z�e�]�h�j�b�l�Z�f��

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

(Meng �b��van Dyk, 1997). �K�\�Z�d�Z���b�l�_�j�Z�p�b�•�Z�� �m���h�\�h�f���Z�e�]�h�j�b�l�f�m���b�f�Z���^�\�Z���d�h�j�Z�d�Z�����d�h�j�Z�d��

�?�� ���d�h�j�Z�d�� �R�q�_�d�b�\�Z�ƒ�D���� �_�g�]�e����Expectation���� �b�� �d�h�j�Z�d�� �F�� ���d�h�j�Z�d�� �f�Z�d�k�b�f�b�a�Z�p�b�•�H���� �_�g�]�e����

Maximization������ �M�� �d�h�j�Z�d�m�� �?���k�_�� �b�^�_�g�l�b�n�b�d�m�•�_�� �j�Z�k�i�h�^�_�e�Z�� �g�_�^�h�k�l�Z�•�m�„�b�o�� �i�h�^�Z�l�Z�d�Z�� �g�Z��

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

�i�Z�j�Z�f�_�l�Z�j�Z �h�^�j�_�{�m�•�_���k�_���m�k�e�h�\�g�Z���j�Z�k�i�h�^�_�e�Z�����B�e�b�„�������������������A�Z���h�\�Z�•���d�h�g�d�l�j�_�l�Z�g���k�e�m�q�Z�•��

�m�� �d�h�j�Z�d�m�� �h�q�_�d�b�\�Z�ƒ�Z�� �k�_�� �b�^�_�g�l�b�n�b�d�m�•�_�� �j�Z�k�i�h�^�_�e�Z�� �B-�P�� �l�h�d�h�\�Z�� �a�Z�� �k�\�Z�d�b�� �i�h�k�f�Z�l�j�Z�g�b��

�i�_�j�b�h�^���� �d�h�•�Z�� �k�_�� �^�h�[�b�•�Z�� �g�Z�� �h�k�g�h�\�m�� �j�Z�k�i�h�^�_�e�_�� �B-�P�� �d�j�_�l�Z�ƒ�Z�� �b�a�� �i�j�_�l�o�h�^�g�_�� �b�l�_�j�Z�p�b�•�_��

�?�F�� �Z�e�]�h�j�b�l�f�Z�� �b�� �i�h�k�f�Z�l�j�Z�g�b�o�� �l�h�d�h�\�Z�� �g�Z�� �e�b�g�d�h�\�b�f�Z�� �m�� �Z�g�Z�e�b�a�b�j�Z�g�h�f���i�_�j�b�h�^�m���� �M��

�d�h�j�Z�d�m�� �f�Z�d�k�b�f�b�a�Z�p�b�•�_��– �F���� �g�_�^�h�k�l�Z�•�m�„�b�� �i�h�^�Z�p�b�� �k�_�� �a�Z�f�_�ƒ�m�•�m�� �h�q�_�d�b�\�Z�g�h�f��

�\�j�_�^�g�h�r�„�m�����J�_�a�m�e�l�Z�l���d�h�j�Z�d�Z���F���•�_���f�h�^�Z���m�k�e�h�\�g�_���j�Z�k�i�h�^�_�e�_���k�l�\�Z�j�g�b�o���B-�P���l�h�d�h�\�Z���a�Z��

�k�\�_�� �h�q�_�d�b�\�Z�g�_ �B-�P�� �l�h�d�h�\�_�� �h�^�j�_�{�_�g�_�� �m�� �d�h�j�Z�d�m�� �?�� �m�� �k�\�b�f�� �i�_�j�b�h�^�b�f�Z�� �i�h�k�f�Z�l�j�Z�ƒ�Z����

�D�Z�d�h���<�Z�j�^�b�•�_�\�� �?�F�� �Z�e�]�h�j�b�l�Z�f�� �^�Z�•�_�� �h�i�l�b�f�Z�e�g�_�� �j�_�a�m�e�l�Z�l�_�� �•�_�^�b�g�h�� �Z�d�h�� �k�m�� �l�h�d�h�\�b��

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

�j�_�r�Z�\�Z�ƒ�_���i�j�h�[�e�_�f�Z���^�_�n�b�g�b�k�Z�g�_���<�Z�j�^�b�•�_�\�h�f���n�h�j�f�m�e�Z�p�b�•�h�f�� 

�/�L�����������������•�_���j�Z�a�\�b�h���g�h�\�m���\�_�j�a�b�•�m���?�F���Z�e�]�h�j�b�l�Z�f�����A�[�h�]���k�e�h�`�_�g�h�k�l�b���j�_�r�Z�\�Z�ƒ�Z���d�h�j�Z�d�Z��

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

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

�i�h�q�_�l�g�b�o�� �m�e�Z�a�g�b�o�� �i�h�^�Z�l�Z�d�Z���� �7�H�E�D�O�G�L �b���:�H�V�W�� �������������� �k�m�� �j�Z�a�\�b�e�b�� �k�b�f�m�e�Z�p�b�h�g�b��

�Z�e�]�h�j�b�l�Z�f�� �g�Z�� �h�k�g�h�\�m�� �F�Z�j�d�h�\�b�o�� �e�Z�g�Z�p�Z�� �b�� �f�_�l�h�^�_�� �F�h�g�l�_�� �D�Z�j�e�h���� �:�e�]�h�j�b�l�Z�f�� �•�_��

�i�j�b�f�_�ƒ�_�g�� �a�Z�� �h�^�j�_�{�b�\�Z�ƒ�_�� �\�_�e�b�q�b�g�_�� �k�Z�h�[�j�Z�„�Z�•�g�b�o�� �l�h�d�h�\�Z�� �g�Z�� �f�j�_�`�b�� �Z�m�l�h�i�m�l�_�\�Z����

�B�k�l�b�� �i�j�h�[�e�_�f�� �j�_�r�Z�\�Z�h�� �•�_�� �b��Hazelton (2000), �Z�e�b�� �•�_�� �l�h�d�h�\�_�� �Z�i�j�h�d�k�b�f�b�j�Z�h�� �g�Z�� �^�\�Z��

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

�g�Z�•�f�Z�ƒ�b�o���d�\�Z�^�j�Z�l�Z�����H�\�Z���^�j�m�]�Z���f�_�l�h�^�Z���^�Z�•�_���b�k�l�Z���j�_�r�_�ƒ�Z���d�Z�h���b���d�h�^���&�D�V�F�H�W�W�D������������). 

�=�e�Z�\�g�Z���f�Z�g�Z���h�[�Z���h�\�Z���Z�e�]�h�j�b�l�f�Z���a�Z���j�_�r�Z�\�Z�ƒ�_���<�Z�j�^�b�•�_�\�_�� �n�h�j�f�m�e�Z�p�b�•�_�� �•�_�k�l�_���l�h���r�l�h��

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

�M�a�� �l�h���� �g�b�•�_�^�Z�g�� �h�^�� �h�\�b�o�� �Z�e�]�h�j�b�l�Z�f�Z�� �g�b�•�_�� �i�j�b�f�_�ƒ�b�\�Z�g�� �a�Z�� �j�_�r�Z�\�Z�ƒ�_�� �i�j�h�[�e�_�f�Z�� �m��

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

�Z�e�]�h�j�b�l�Z�f���^�_�n�b�g�b�k�Z�g�h���h�^���k�l�j�Z�g�_��Ji (2011), �d�h�•�b���k�_���[�Z�\�b�h���i�j�h�[�e�_�f�h�f���i�j�h�p�_�g�_���B-�P��

�f�Z�l�j�b�p�Z���g�Z���e�b�g�b�•�b���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z�� 
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�I�h�e�Z�a�_�„�b���h�^���<�Z�j�^�b�•�_�\�_���n�h�j�f�m�e�Z�p�b�•�_�����-�L�����������������m���k�\�h�f���i�j�b�k�l�m�i�m���d�h�f�[�b�g�m�•�_���i�h�^�Z�l�d�_��

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

�i�h�^�Z�p�b�f�Z���b�a���Z�g�d�_�l�_���i�m�l�g�b�d�Z���d�Z�d�h���[�b���b�a�\�j�r�b�h���i�j�h�p�_�g�m���\�_�j�h�\�Z�l�g�h�„�Z���B-�P���d�j�_�l�Z�ƒ�Z���m��

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

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

�\�j�_�f�_�g�Z�� �i�j�_�\�_�k�l�b�� �h�^�� �h�^�j�_�{�_�g�_�� �b�a�\�h�j�g�_�� ���m�e�Z�a�g�_���� �k�l�Z�g�b�p�_�� �^�h�� �h�^�j�_�{�_�g�_�� �p�b�‚�g�_��

���b�a�e�Z�a�g�_�����k�l�Z�g�b�p�_�����F�h�l�b�\���a�Z���^�_�n�b�g�b�k�Z�ƒ�_���g�h�\�h�]���Z�e�]�h�j�l�b�f�Z���a�Z���j�_�r�Z�\�Z�ƒ�_���<�Z�j�^�b�•�_�\�_��

�n�h�j�f�m�e�Z�p�b�•�_���-�L���•�_���g�Z�r�Z�h���m���\�_�„���g�Z�\�_�^�_�g�h�•���q�b�ƒ�_�g�b�p�b���^�Z���<�Z�j�^�b�•�_�\���?�F���Z�e�]�h�j�b�l�Z�f���^�Z�•�_��

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

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

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

�m�� �k�b�k�l�_�f�b�f�Z�� �•�Z�\�g�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z���� �I�h�^�Z�p�b�� �b�a�� �b�k�l�j�Z�`�b�\�Z�ƒ�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o��

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

�i�h�� �k�l�Z�•�Z�e�b�r�l�b�f�Z�� �g�Z�� �e�b�g�b�•�b�� �g�_�� �f�h�`�_���h�i�b�k�Z�l�b���I�h�Z�k�h�g�h�\�h�f���j�Z�k�i�h�^�_�e�h�f�����=�e�Z�^�h�\�b�„����

1985������ �>�j�m�]�b�� �i�j�h�[�e�_�f�� �<�Z�j�^�b�•�_�\�h�]�� �?�F�� �Z�e�]�h�j�b�l�f�Z�� �•�_�k�l�_�� �i�j�_�l�i�h�k�l�Z�\�d�Z�� �^�Z�� �k�m��

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

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

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

�^�_�n�b�g�b�k�Z�ƒ�m�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �b�� �f�h�^�_�e�Z�� �a�Z�� �i�j�h�j�Z�q�m�g�� �h�k�g�h�\�g�b�o�� �i�Z�j�Z�f�_�l�Z�j�Z��

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

�i�_�j�b�h�^�b�f�Z�� �k�l�Z�p�b�h�g�Z�j�g�h�k�l�b�� ���;�Z�g�d�h�\�b�„���� ������������ �N�b�e�b�i�h�\�b�„���� ������������Strathman �b�� �^�j���� 

2003). 

�O�_�j�m�b�k�l�b�q�d�b�� �Z�e�]�h�j�b�l�Z�f�� �h�q�_�d�b�\�Z�ƒ�_-�f�Z�d�k�b�f�b�a�Z�p�b�•�_�� ���_�g�]����Heuristic Expectation 

Maximization – �+�(�0���� �•�_�� �d�h�j�b�r�„�_�g�� �a�Z�� �j�_�r�Z�\�Z�ƒ�_�� �i�h�k�l�Z�\�‚�_�g�h�]�� �i�j�h�[�e�_�f�Z���� �H�\�Z�•��

�Z�e�]�h�j�b�l�Z�f�� �•�_�� �\�Z�j�b�•�Z�g�l�Z�� �Z�e�]�h�j�b�l�f�Z�� �?�F���� �D�Z�d�h�� �Z�m�l�h�j�� �l�j�\�^�b���� �h�k�g�h�\�g�Z���i�j�_�^�g�h�k�l�� �h�\�h�]��

�i�j�b�k�l�m�i�Z�� �m�� �h�^�g�h�k�m�� �g�Z���l�j�Z�^�b�p�b�h�g�Z�e�g�_�� �i�j�b�k�l�m�i�_�� �i�j�h�p�_�g�b�� �B-�P�� �f�Z�l�j�b�p�Z�� �•�_�k�l�_�� �m��

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

�[�j�h�•�Z�ƒ�_�f���i�m�l�g�b�d�Z�����-�L�����������������l�_�k�l�b�j�Z���\�Z�j�b�•�Z�g�l�m��HEM �Z�e�]�h�j�b�l�f�Z���k�Z���b���[�_�a���]�j�_�r�Z�d�Z�� �m��

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

�Z�e�]�h�j�b�l�Z�f�Z���� �?�F�� �Z�e�]�h�j�b�l�f�Z���� �Z�e�]�h�j�b�l�f�Z�� �m�k�e�h�\�g�_�� �f�Z�d�k�b�f�b�a�Z�p�b�•�_�� ���_�g�]�e����Conditional 

Maximization – �&�0���� �b���b�l�_�j�Z�l�b�\�g�_�� �i�j�h�i�h�j�p�b�h�g�Z�e�g�_�� �f�_�l�h�^�H�� �i�j�b�e�Z�]�h�{�Z�\�Z�ƒ�_�� ���_�g�]�e����

Iterative Proportional Fitting – IPF). 
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4.5. �I�j�b�k�l�m�i�b���^�_�n�b�g�b�k�Z�ƒ�m���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���a�Z�k�g�h�\�Z�g�b���g�Z���i�j�b�f�_�g�b��

�l�_�h�j�b�•�Z���o�Z�h�k�Z 

�<�_�„�� �•�_�� �j�_�q�_�g�h�� �^�Z�� �k�_�� �h�\�Z�� �]�j�m�i�Z�� �f�_�l�h�^�Z�� �a�Z�� �^�_�n�b�g�b�k�Z�ƒ�_�� �b�� �i�j�h�]�g�h�a�m�� �l�j�Z�g�k�i�h�j�l�g�b�o��

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

�]�h�^�b�g�Z����Chen �b���:�H�L�� �������������� �k�m�� �m�� �Z�g�Z�e�b�a�b�� �i�h�l�h�d�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �i�j�b�f�_�g�b�e�b��

�O�b�e�[�_�j-�O�m�Z�g�]�h�\�m�� �l�j�Z�g�k�n�h�j�f�Z�p�b�•�m�� ���H�Q�J�O���� �+�L�O�E�H�U�W-Huang transform - �+�+�7������ �g�_�^�Z�\�g�h��

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

�g�_�e�b�g�_�Z�j�g�h�k�l�b�� �b�� �g�_�k�l�Z�p�b�h�g�Z�j�g�h�k�l�b�� ���+�X�D�Q�J�� �b�� �^�j��, 1998). �O�b�e�[�_�j-�O�m�Z�g�]�h�\�Z��

�l�j�Z�g�k�n�h�j�f�Z�p�b�•�Z�� �k�_�� �k�Z�k�l�h�•�b�� �b�a�� �^�\�Z�� �d�h�j�Z�d�Z���� �M�� �i�j�\�h�f�� �d�h�j�Z�d�m�� �k�_�� �d�h�j�b�k�l�b�� �f�_�l�h�^�Z��

�_�f�i�b�j�b�•�k�d�h�]�� �j�Z�a�^�\�Z�•�Z�ƒ�Z�� �k�b�]�g�Z�e�Z�� �g�Z�� �n�j�_�d�\�_�g�p�b�•�_�� ���_�g�]�e�� empirical mode 

decomposition – �(�0�'���� �b�� �h�^�j�_�{�m�•�m�� �k�_�� �n�m�g�d�p�b�•�_�� �k�\�h�•�k�l�\�_�g�b�o�� �h�k�p�b�e�Z�l�h�j�g�b�o��

�d�h�f�i�h�g�_�g�l�b�������_�g�]�e�����L�Q�W�U�L�Q�V�L�F���P�R�G�H���I�X�Q�F�W�L�R�Q�V��– �,�0�)�������M���^�j�m�]�h�f���d�h�j�Z�d�m���i�j�b�f�_�ƒ�_�g�Z���•�_��

�O�b�e�[�_�j�l�h�\�Z�� �k�i�_�d�l�j�Z�e�g�Z�� �Z�g�Z�e�b�a�Z�� ���_�g�]�e���� �+�L�O�E�H�U�W�� �V�S�H�F�W�U�D�O�� �D�Q�D�O�\�V�L�V��– �+�6�$������ �F�h�^�_�e�� �•�_��

�l�_�k�l�b�j�Z�g���d�h�j�b�r�„�_�ƒ�_�f���i�h�^�Z�l�Z�d�Z���b�a���f�_�l�j�h���i�h�^�k�b�k�l�_�f�Z�� �m���L�Z�•�i�_�•�m�����L�Z�•�\�Z�g�����J�_�a�m�e�l�Z�l�b��

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

�b�k�l�j�Z�`�b�\�Z�ƒ�_�� �k�l�h�o�Z�k�l�b�q�g�h�k�l�b�� �\�j�_�f�_�g�k�d�b�o�� �d�h�f�i�h�g�_�g�l�b�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z���� �:�g�Z�e�b�a�Z��

�i�j �h�l�h�d�D�� �i�m�l�g�b�d�Z�� �•�_�� �\�j�r�_�g�Z�� �i�h�� ��5-�f�b�g�m�l�g�b�f�� �b�g�l�_�j�\�Z�e�b�f�Z���� �d�h�•�b�� �k�_�� �\�j�e�h�� �q�_�k�l�h��

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

�;�Z�g�d�h�\�b�„�����������������N�b�e�b�i�h�\�b�„�����������������:�L�O�O�L�D�P�V �b���^�j���� 1998; Chen �b��Wei, 2011). Chen �b��

Wei (2011) �l�\�j�^�_�� �^�Z�� �k�_�� �Z�g�Z�e�b�a�h�f�� �,�0�)�� �n�m�g�d�p�b�•�Z�� �f�h�]�m�� �m�l�\�j�^�b�l�b�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�_��

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

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

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

�g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b�� �m�� �l�h�d�m�� �^�Z�g�Z�� �b�� �m�l�\�j�{�b�\�Z�ƒ�m�� �i�_�j�b�h�^�Z�� �k�l�Z�p�b�h�g�Z�j�g�h�k�l�b���� �l�Z�d�h�� �b�� �m��

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

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

Chen �b�� �:�H�L�� �������������� �g�Z�\�h�^�_�� �b�� �h�^�j�_�{�_�g�_�� �g�_�^�h�k�l�Z�l�d�_�� �O�b�e�[�_�j-�O�m�Z�g�]�h�\�_��

�l�j�Z�g�k�n�h�j�f�Z�p�b�•�_���� �Z�� �i�j�_�� �k�\�_�]�Z�� �g�_�i�h�k�l�h�•�Z�ƒ�_�� �l�_�h�j�b�•�k�d�b�o�� �h�k�g�h�\�Z�� �a�Z�� �^�_�n�b�g�b�k�Z�ƒ�_�� �,�0�)��

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

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

�k�_�� �i�h�k�f�Z�l�j�Z���� �>�j�m�]�b�� �g�_�^�h�k�l�Z�l�Z�d�� �f�_�l�h�^�_�� �•�_�k�l�_�� �h�]�j�Z�g�b�q�_�ƒ�_�� �g�Z�� �f�Z�d�k�b�f�m�f�� �^�\�_��

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

�h�]�j�Z�g�b�q�Z�\�Z�•�m�„�b�� �n�Z�d�l�h�j�� �•�_�j�� �k�_�� �O�b�e�[�_�j-�O�m�Z�g�]�h�\�Z �l�j�Z�g�k�n�h�j�f�Z�p�b�•�Z�� �f�h�`�_�� �j�Z�^�b�l�b��

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

�l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���g�Z���e�b�g�b�•�b���b���f�j�_�`�b���e�b�g�b�•�Z�����H�\�h���•�_���•�_�^�Z�g���h�^���f�h�]�m�„�b�o���i�j�Z�\�Z�p�Z��

�^�Z�‚�_�]�� �j�Z�a�\�h�•�Z�� �f�h�^�_�e�Z���� �D�Z�h�� �l�j�_�„�b�� �g�_�^�h�k�l�Z�l�Z�d�� �g�Z�\�_�^�_�g�Z�� �•�_�� �f�h�]�m�„�g�h�k�l�� �^�Z�� �•�_�^�g�Z�� �,�0�)��

�n�m�g�d�p�b�•�Z�� �f�h�`�_�� �k�Z�^�j�`�Z�l�b�� �b�� �\�b�k�h�d�_�� �b�� �g�b�k�d�_�� �n�j�_�d�\�_�g�p�b�•�_�� �r�l�h�� �f�h�`�_�� �^�h�^�Z�l�g�h��

�m�k�e�h�`�b�l�b�� �Z�g�Z�e�b�a�m����Chen �b��Wei (2011���� �i�j�_�^�e�Z�`�m�� �f�h�]�m�„�_�� �m�g�Z�i�j�_�{�_�ƒ�_�� �f�h�^�_�e�Z��

�d�h�j�b�r�„�_�ƒ�_�f�� �f�_�l�h�^�Z�� �Z�g�k�Z�f�[�e�Z�� �_�f�i�b�j�b�•�k�d�h�]�� �j�Z�a�^�\�Z�•�Z�ƒ�Z�� �k�b�]�g�Z�e�Z�� �g�Z�� �n�j�_�d�\�_�g�p�b�•�_��

���_�g�]�e���� �_�Q�V�H�P�E�Oe empirical mode decomposition – �(�0�'������ �Q�_�l�\�j�l�b�� �g�_�^�h�k�l�Z�l�Z�d�� �k�_��

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

�i�j�h�]�g�h�a�_�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z���� �F�_�{�m�l�b�f���� �b�a�e�Z�a�b�� �b�a�� �h�\�b�o�� �Z�g�Z�e�b�a�Z�� �f�h�]�m�� �[�b�l�b��

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

�f�j�_�`�_�� ���_�g�]�e���� �Q�H�X�U�D�O�� �Q�H�W�Z�R�U�N�V���� �b�e�b�� �f�_�l�h�^�� �i�h�^�j�`�Z�\�Z�•�m�„�b�o�� �\�_�d�l�h�j�Z�� ���_�g�]�e���� �V�X�S�S�R�U�W��

vector machines). 

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

�\�j�_�f�_�g�k�d�m�� �k�_�j�b�•�m���� �A�Z�� �h�^�j�_�{�b�\�Z�ƒ�_�� �i�h�k�l�h�•�Z�ƒ�Z�� �b�� �b�k�i�b�l�b�\�Z�ƒ�_�� �o�Z�h�l�b�q�g�h�k�l�b�� �i�j�h�p�_�k�Z��

�g�Z�k�l�Z�g�d�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �b�a�� �i�h�k�l�h�•�_�„�_�]�� �k�i�_�d�l�j�Z�� �f�_�l�h�^�Z�� ���f�_�l�h�^�� �4�Z�i�m�g�h�\�Z����

�f�_�l�h�^���I�h�_�g�d�Z�j�_�h�\�b�o���i�j�_�k�_�d�Z �b�l�^�������b�a�Z�[�j�Z�g���•�_�� �b���i�j�b�f�_�ƒ�_�g���f�_�l�h�^�� �Z�g�Z�e�b�a�_���]�e�Z�\�g�b�o��

�d�h�f�i�h�g�_�g�l�g�b�� ���_�g�]�e���� �3�U�L�Q�F�L�S�D�O�� �F�R�P�S�R�Q�H�Q�W�V�� �D�Q�D�O�\�V�L�V�� �P�H�W�K�R�G������ �A�Z�l�b�f�� �•�_�� �b�a�\�j�r�_�g�Z��

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

�b�g�l�_�j�n�_�j�_�g�l�g�b�� �k�b�]�g�Z�e���� �I�j�h�]�g�h�a�Z�� �\�_�e�b�q�b�g�_�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z�� �b�a�\�j�r�_�g�Z���•�_��

�d�h�j�b�r�„�_�ƒ�_�f�� �f�_�l�h�^�Z�� �\�b�r�_�k�e�h�•�g�b�o�� �g�_�m�j�h�g�k�d�b�o�� �f�j�_�`�Z�� �b�� �\�_�•�\�e�_�l�� �l�j�Z�g�k�n�h�j�f�Z�p�b�•�Z��

���_�g�]�e���� �Z�D�Y�H�O�H�W������ �A�Z�l�b�f�� �•�_�� �b�a�\�j�r�_�g�Z�� �j�_�d�h�g�k�l�j�m�d�p�b�•�Z�� �h�k�g�h�\�g�h�]�� �k�b�]�g�Z�e�Z���� �h�^�g�h�k�g�h��

�h�^�j�_�{�_�g�_�� �k�m�� �\�j�_�^�g�h�k�l�b�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z���� �I�h�k�e�_�^�ƒ�Z�� �n�Z�a�Z�� �f�h�^�_�e�Z�� �•�_�� �l�_�k�l�b�j�Z�ƒ�_��

�g�b�\�h�Z�� �]�j�_�r�d�_�� �m�� �i�j�h�]�g�h�a�b�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z���� �d�h�j�b�r�„�_�ƒ�_�f�� �Z�i�k�h�e�m�l�g�_�� �]�j�_�r�d�_��

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

�k�l�Z�g�^�Z�j�^�g�h�]�� �h�^�k�l�m�i�Z�ƒ�Z�� �]�j�_�r�d�_���� �F�h�^�_�e�� �•�_�� �i�j�b�f�_�ƒ�_�g�� �g�Z�� �•�_�^�g�h�•�� �e�b�g�b�•�b�� �•�Z�\�g�h�]��

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

�a�Z���i�_�j�b�h�^���h�^���g�_�d�h�e�b�d�h���j�Z�^�g�b�o���^�Z�g�Z�� 
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4.6. �D�j�b�l�b�q�d�b���h�k�\�j�l���g�Z���i�j�b�k�l�m�i�_���m���^�_�n�b�g�b�k�Z�ƒ�m���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z 

�I�j�_�l�o�h�^�g�Z�� �Z�g�Z�e�b�a�Z�� �e�b�l�_�j�Z�l�m�j�_�� �i�h�d�Z�a�Z�e�Z�� �•�_�� �^�Z�� �k�m�� �i�j�b�k�l�m�i�b�� �Z�m�l�h�j�Z�� �^�_�n�b�g�b�k�Z�ƒ�m��

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

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

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

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

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

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

�i�m�l�g�b�d�Z���� �a�Z�g�_�f�Z�j�m�•�m�„�b�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�_�� �l�j�Z�g�k�i�h�j�l�g�_�� �f�j�_�`�_�� �b�� �b�g�l�_�j�Z�d�p�b�•�m�� �b�a�f�_�{�m��

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

�e�b�g�b�•�_���b���i�h�e�Z�k�d�Z���h�^���k�l�j�Z�g�_���i�m�l�g�b�d�Z���� 

�G�_�^�h�\�h�‚�g�Z�� �i�Z�`�ƒ�Z�� �•�_�� �i�h�k�\�_�„�_�g�Z�� �b�� �Z�g�Z�e�b�a�b�� �m�l�b�p�Z�•�g�b�o�� �n�Z�d�l�h�j�Z�� �g�Z�� �k�l�h�o�Z�k�l�b�q�g�h�k�l��

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

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

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

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

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

�M�� �g�Z�j�_�^�g�h�f�� �i�h�]�e�Z�\�‚�m�� �h�\�h�]�� �j�Z�^�Z�� �^�Z�l�� �•�_�� �i�j�_�]�e�_�^�� �e�b�l�_�j�Z�l�m�j�_�� �d�h�•�Z�� �k�_�� �h�^�g�h�k�b�� �g�Z��

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

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

�l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z���� �A�Z�l�b�f�� �•�_�� �^�_�n�b�g�b�k�Z�g�Z�� �f�H�l�h�^�h�e�h�]�b�•�Z�� �a�Z�� �m�l�\�j�{�b�\�Z�ƒ�_�� �m�l�b�p�Z�•�Z��

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

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

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

�g�b�\�h�m�� �e�b�g�b�•�_���� �i�h�e�Z�k�d�Z�� �b�� �\�h�a�b�e�Z�� �^�_�n�b�g�b�k�Z�g�� �•�_�� �f�h�^�_�e �a�Z�� �m�l�\�j�{�b�\�Z�ƒ�_��

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

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

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

�i�m�l�g�b�d�Z��    
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5. �M�L�B�P�:�3 �I�:�J�:�F�?�L�:�J�:���D�<�:�E�B�L�?�L�: �N�M�G�D�P�B�H�G�B�K�:�5�:���E�B�G�B�3�? 

�G�:���L�J�:�G�K�I�H�J�L�G�?���A�:�O�L�?�<�? 

�K�b�k�l�_�f�b���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z���m�d�‚�m�q�m�•�m���f�g�h�r�l�\�h���k�e�h�`�_�g�b�o���h�^�g�h�k�Z��

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

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

�i�_�j�b�h�^�b�f�Z�� �\�j�_�f�_�g�Z�� ���b�a�� �q�Z�k�Z�� �m�� �q�Z�k���� �b�a�� �^�Z�g�Z�� �m�� �^�Z�g���� �h�^�� �f�_�k�_�p�Z�� �^�h�� �f�_�k�_�p�Z���b�l�^��������

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

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

�b�a���h�d�j�m�`�_�ƒ�Z�����>�_�e�h�\�Z�ƒ�_���h�\�b�o���n�Z�d�l�h�j�Z���f�h�`�_���b�a�Z�a�\�Z�l�b���j�Z�a�e�b�q�b�l�_���i�h�j�_�f�_�„�Z�•�_���d�h�•�b���k�_��

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

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

�]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�����I�h�a�g�Z�•�m�„�b�� �i�j�b�j�h�^�m�� �i�h�g�Z�r�Z�ƒ�Z�� �l�j�Z�g�k�i�h�j�l�g�h�]��

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

�F�_�{�m�l�b�f�����[�b�l�g�h���•�_���d�\�Z�g�l�b�n�b�d�h�\�Z�l�b���g�b�\�h���i�h�j�_�f�_�„�Z�•�Z���d�j�h�a���h�^�]�h�\�Z�j�Z�•�m�„�_���i�Z�j�Z�f�_�l�j�_�� 

�;�_�a�� �h�[�a�b�j�Z�� �g�Z�� �l�h�� �r�l�Z�� �•�_�� �m�a�j�h�d�� �k�l�h�o�Z�k�l�b�q�g�h�]�� �i�h�g�Z�r�Z�ƒ�Z�� �_�e�_�f�_�g�Z�l�Z�� �l�j�Z�g�k�i�h�j�l�g�_��

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

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

�h�^�k�l�m�i�Z�ƒ�Z���n�j�_�d�\�_�g�p�b�•�Z�����b�g�l�_�j�\�Z�e�Z���k�e�_�{�_�ƒ�Z�����\�h�a�b�e�Z����Gentile �b��Noekel, 2016).  

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

�i�m�l�g�b�d�Z�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�Z�� �b�� �m�e�Z�a�Z�d�Z�� �m�� �\�h�a�b�e�Z���� �d�Z�h�� �b�� �b�a�e�Z�a�g�h�]�� �i�h�l�h�d�Z�� �i�m�l�g�b�d�Z���� �h�^��

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

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

�j�_�Z�e�b�a�h�\�Z�g�h�]���\�j�_�f�_�g�Z�����i�h�e�m���h�[�j�l�Z���g�Z���e�b�g�b�•�b. Sorratini �b���^�j�� ���������������l�\�j�^�_���^�Z���m�i�j�Z�\�h��

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

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

�\�_�a�Z�� �g�b�•�_�� �•�_�^�g�h�k�l�Z�\�g�Z�� �•�_�j�� �\�Z�j�b�•�Z�p�b�•�_�� �b�� �k�l�h�o�Z�k�l�b�q�g�h�k�l�� �l�j�Z�g�k�i�h�j�l�g�_�� �i�h�g�m�^�_�� ���i�j�_��

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

�l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z���� �H�^�k�l�m�i�Z�ƒ�Z�� �\�j�_�f�_�g�Z�� �i�h�e�Z�a�Z�d�Z�� �b�� �b�g�l�_�j�\�Z�e�Z�� �k�e�_�{�_�ƒ�Z�� �\�h�a�b�e�Z��

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

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

�a�Z�o�l�_�\�Z���� �B��Van Oort �������������� �b�k�l�b�q�_�� �a�g�Z�q�Z�•�� �f�_�{�m�k�h�[�g�_�� �a�Z�\�b�k�g�h�k�l�b�� �\�j�_�f�_�g�Z��
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�a�Z�^�j�`�Z�\�Z�ƒ�Z�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�b�f�Z�� �b�� �i�h�g�Z�r�Z�ƒ�Z�� �d�h�j�b�k�g�b�d�Z���� �h�^�g�h�k�g�h�� �l�j�Z�g�k�i�h�j�l�g�b�o��

�a�Z�o�l�_�\�Z���� �d�h�•�_�� �b�k�l�b�q�_�� �d�Z�h�� �•�_�^�Z�g�� �h�^�� �]�e�Z�\�g�b�o�� �k�i�h�‚�g�b�o�� �m�l�b�p�Z�•�Z�� �g�Z�� �k�l�h�o�Z�k�l�b�q�g�h�k�l��

�l�j�Z�g�k�i�h�j�l�g�_�� �i�h�g�m�^�_���� �R�_�f�Z�l�k�d�b�� �i�j�b�d�Z�a�� �m�l�b�p�Z�•�Z�� �k�l�h�o�Z�k�l�b�q�g�h�k�l�b�� �l�j�Z�g�k�i�h�j�l�g�_��

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

�i�h�•�Z�\�m���g�_�j�_�]�m�e�Z�j�g�h�k�l�b���b���g�_�k�l�Z�[�b�e�g�h�k�l�b���m�k�e�m�]�_���^�Z�l���•�_���g�Z���k�e�b�p�b 5.1. 

 

�K�e�b�d�Z��5.1�����M�l�b�p�Z�• �k�l�h�o�Z�k�l�b�q�g�h�k�l�b���l�j�Z�g�k�i�h�j�l�g�_���i�h�g�m�^�_���b���k�l�h�o�Z�k�l�b�q�g�h�k�l�b���l�j�Z�g�k�i�h�j�l�g�b�o��

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

(Gentile �b��Noekel, 2016) 

�F�_�{�m�k�h�[�g�Z���a�Z�\�b�k�g�h�k�l�� �l�j�Z�g�k�i�h�j�l�g�_�� �i�h�g�m�^�_�� �b�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z���� �d�Z�h�� �b��

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

�m���j�_�Z�e�g�b�f���k�b�k�l�_�f�b�f�Z�����\�j�e�h���l�_�r�d�h���k�_���f�h�]�m���f�h�^�_�e�b�j�Z�l�b�����F�h�`�_���k�_���j�_�„�b���^�Z���•�_���h�[�b�f���b��

�j�Z�k�i�h�^�_�e�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �i�h�k�e�_�^�b�p�Z���^�\�Z�� �i�j�h�p�_�k�Z�� �h�^�e�m�q�b�\�Z�ƒ�Z���� �h�^�e�m�d�_��

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

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

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

�l�j�Z�g�k�i�h�j�l�g�_�� �m�k�e�m�]�_���� �i�h�k�e�_�^�b�p�Z�� �•�_�� �i�j�h�p�_�k�Z�� �m�j�Z�\�g�h�l�_�`�_�ƒ�Z�� �l�j�Z�g�k�i�h�j�l�g�_�� �i�h�g�m�^�_�� �b��

�l�j�Z�g�k�i�h�j�l�g�_���i�h�l�j�Z�`�ƒ�_. 

Peng �b���^�j�� (1997) �k�m���j�Z�a�\�b�e�b���f�h�^�_�e���a�Z���i�j�h�p�_�g�m���[�j�h�•�Z���i�j�_�\�_�a�_�g�b�o���i�m�l�g�b�d�Z���a�Z�k�g�h�\�Z�g��

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

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

�i�j�h�p�_�g�Z�� �g�Z�� �]�h�^�b�r�ƒ�_�f�� �g�b�\�h�m���� �l�Z�d�h�� �^�Z�� �•�_�� �i�j�_�l�o�h�^�g�b�� �i�_�j�b�h�^�� �[�b�e�Z�� �i�j�_�l�o�h�^�g�Z��

�]�h�^�b�g�Z������ �B�i�Z�d���� �l�Z�•�� �f�h�^�_�e�� �k�_�� �f�h�`�_���k�f�Z�l�j�Z�l�b�� �f�Z�d�j�h�� �f�h�^�_�e�h�f���� �•�_�j�� �k�_�� �h�^�g�h�k�b�� �g�Z��

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

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

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

5.1. �N�h�j�f�m�e�b�k�Z�ƒ�_���i�j�h�[�e�_�f�Z 

�M�� �i�j�_�l�o�h�^�g�b�f�� �i�h�]�e�Z�\�‚�b�f�Z�� ��3.4���� �^�_�n�b�g�b�k�Z�g�� �•�_�� �i�j�h�p�_�k�� �g�Z�k�l�Z�g�d�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o��

�a�Z�o�l�_�\�Z�� �g�Z�� �e�b�g�b�•�b�� �d�h�•�Z�� �b�f�Z�� �g�_�a�Z�\�b�k�g�m�� �l�j�Z�k�m���� �0�H�{�m�l�b�f���� �k�b�k�l�_�f�� �•�Z�\�g�h�]���l�j�Z�g�k�i�h�j�l�Z��

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

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

�^�_�e�m�� �l�j�Z�k�_���� �A�Z�� �e�b�g�b�•�_�� �d�h�•�_�� �k�_�� �m�d�j�r�l�Z�•�m�� �f�h�`�_�� �k�_�� �j�_�„�b�� �^�Z�� �i�j�m�`�Z�•�m�� �d�h�f�i�e�_�f�_�g�l�Z�j�g�_ 

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

�j�_�Z�e�b�a�Z�p�b�•�b�� �i�m�l�h�\�Z�ƒ�Z���� �K�� �^�j�m�]�_�� �k�l�j�Z�g�_���� �m�d�h�e�b�d�h�� �k�_�� �l�j�Z�k�_�� �^�\�_�� �b�e�b�� �\�b�r�_�� �e�b�g�b�•�Z��

�i�j�_�d�e�Z�i�Z�•�m �m�k�e�m�]�_�� �d�h�•�_�� �h�g�_�� �i�j�m�`�Z�•�m���f�h�]�m�� �k�_�� �i�h�k�f�Z�l�j�Z�l�b���b�� �d�Z�h�� �d�h�g�d�m�j�_�g�l�k�d�_14���� �L�h��

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

�e�b�g�b�•�_���� �h�^�g�h�k�g�h�� �k�\�b�f�� �e�b�g�b�•�Z�f�Z�� �d�h�•�_�� �i�j�h�e�Z�a�_�� �h�^�j�_�{�_�g�b�f���^�_�e�h�f�� �f�j�_�`�_���� �l�•�����d�h�j�b�k�l�_��

�h�^�j�_�{�_�g�h�� �k�l�Z�•�Z�e�b�r�l�_�����D�Z�j�Z�d�l�_�j�b�k�l�b�d�_�� �b�a�e�Z�a�g�h�]�� �i�h�l�h�d�Z�� �i�m�l�g�b�d�Z�� ���d�Z�h�� �r�l�h�� �•�_��

�^�m�`�b�g�Z�� �\�h�`�ƒ�b���� �g�Z�� �f�j�_�`�b�� �e�b�g�b�•�Z�� �i�h�� �i�j�Z�\�b�e�m�� �k�_�� �\�_�h�f�Z�� �l�_�r�d�h�� �m�l�\�j�{�m�•�m���� �I�m�l�g�b�p�b��

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

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

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

�[�b�l�g�Z���j�Z�a�e�b�d�Z���b�a�f�_�{�m���b�k�i�h�k�l�Z�\�‚�_�g�b�o���b���j�_�Z�e�b�a�h�\�Z�g�b�o���a�Z�o�l�_�\�Z���l�•�����^�Z���h�^�j�_�{�_�g�b���[�j�h�•��

�a�Z�o�l�_�\�Z���h�k�l�Z�g�_���g�_�j�_�Z�e�b�a�h�\�Z�g ���g�b�k�m���k�\�b���i�m�l�g�b�p�b���k�l�j�i�‚�b�\�b��.  

                                                

14 �I�j�_�d�e�Z�i�Z�ƒ�_�� �l�j�Z�k�Z�� �e�b�g�b�•�Z�� �g�_�� �f�h�j�Z�� �[�b�l�b�� �n�b�a�b�q�d�h�� �\�_�„�� �b�� �^�\�_�� �e�b�g�b�•�_�� �d�h�•�_�� �i�j�h�e�Z�a�_�� �k�m�k�_�^�g�b�f��

�k�Z�h�[�j�Z�„�Z�•�g�b�p�Z�f�Z�����d�h�•�_���k�_���g�Z�e�Z�a�_���g�Z���i�_�r�Z�q�d�h�•���^�h�k�l�m�i�g�h�k�l�b�����f�Z�ƒ�_���h�^�������� �P�������f�h�]�m���[�b�l�b���d�h�g�d�m�j�_�g�l�g�_��

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

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

�b���i�h�k�e�_�^�b�p�Z���j�_�Z�e�b�a�h�\�Z�g�b�o���\�j�_�^�g�h�k�l�b���b�g�l�_�j�\�Z�e�Z���k�e�_�{�_�ƒ�Z���\�h�a�b�e�Z�����h�^�g�h�k�g�h���ƒ�b�o�h�\�b�o��

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

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

�h�i�Z�a�b�e�b�� �\�b�a�m�_�e�g�h���b�e�b���^�Z���k�m���b�g�n�h�j�f�Z�p�b�•�m���h���i�j�_�^�\�b�{�_�g�h�f���\�j�_�f�_�g�m���^�h�e�Z�k�d�Z���\�h�a�b�e�Z��

�^�h�[�b�e�b�� �d�h�j�b�r�„�_�ƒ�_�f�� �g�_�d�h�]�� �b�g�n�h�j�f�Z�p�b�h�g�h�]�� �k�b�k�l�_�f�Z���� �f�h�]�m�„�Z�� �•�_�� �i�j�h�f�_�g�Z�� �ƒ�b�o�h�\�h�]��

�i�h�g�Z�r�Z�ƒ�Z�����H�\�^�_���k�_���i�h�k�l�Z�\�‚�Z���i�b�l�Z�ƒ�_���d�h�e�b�d�b���•�_���b�g�l�_�j�\�Z�e���k�l�j�i�‚�b�\�h�k�l�b���d�h�j�b�k�g�b�d�Z����

�h�^�g�h�k�g�h�� �d�h�e�b�d�b�� �•�_�� �f�Z�d�k�b�f�Z�e�g�b�� �b�g�l�_�j�\�Z�e�� �b�a�f�_�{�m�� �i�h�e�Z�k�d�Z�� �\�h�a�b�e�Z�� �b�� �^�h�e�Z�k�d�Z��

�g�Z�j�_�^�g�h�]���\�h�a�b�e�Z���g�Z���k�l�Z�•�Z�e�b�r�l�_���^�Z���[�b���h�g�b���i�j�h�f�_�g�b�e�b���k�\�h�•�_���i�h�g�Z�r�Z�ƒ�_�" 

�K�Z�� �j�Z�a�\�h�•�_�f�� �b�� �i�j�b�f�_�g�h�f�� �b�g�l�_�e�b�]�_�g�l�g�b�o�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �k�b�k�l�_�f�Z�� �k�\�_���a�g�Z�q�Z�•�g�b�•�b��

�n�Z�d�l�h�j�� �h�^�� �m�l�b�p�Z�•�Z�� �g�Z�� �i�h�g�Z�r�Z�ƒ�_�� �d�h�j�b�k�g�b�d�Z���� �Z�� �k�Z�f�b�f�� �l�b�f�� �b�� �i�h�l�h�d�_�� �g�Z�b�e�Z�a�Z�d�Z�� �b��

�m�e�Z�a�Z�d�Z�� �i�m�l�g�b�d�Z�� �m�� �k�b�k�l�_�f���� �i�h�k�l�Z�•�m�� �b�g�n�h�j�f�Z�p�b�•�_�� �d�h�•�_�� �k�_�� �i�j�m�`�Z�•�m�� �i�m�l�g�b�p�b�f�Z����

�B�g�n�h�j�f�Z�p�b�•�_�� �i�j�_�� �i�h�q�_�l�d�Z�� �i�m�l�h�\�Z�ƒ�Z���� �b�� �i�h�]�h�l�h�\�h�� �m�� �l�h�d�m�� �i�m�l�h�\�Z�ƒ�Z��– �g�Z��

�k�l�Z�•�Z�e�b�r�l�b�f�Z���b���b�e�b���m���\�h�a�b�e�b�f�Z�����m���_�j�b���^�Z�g�Z�r�ƒ�b�o �l�_�o�g�h�e�h�]�b�•�Z���h�[�b�q�g�h���k�m���^�h�k�l�m�i�g�_��

�•�_�^�g�h�k�l�Z�\�g�b�f�� �m�i�b�l�h�f�� �i�j�_�d�h�� �f�h�[�b�e�g�b�o�� �l�_�e�_�n�h�g�Z�� �b���b�e�b�� �d�h�f�i�•�m�l�_�j�Z���� �b�� �k�Z�f�b�f�� �l�b�f��

�k�\�_���k�m���[�e�Z�]�h�\�j�_�f�_�g�b�•�_���b���m�]�e�Z�\�g�h�f���i�h�m�a�^�Z�g�b�•�_�� 

�?�n�_�d�l�b���^�h�k�l�m�i�g�h�k�l�b�� �b�g�n�h�j�f�Z�p�b�•�Z�� �h�� �k�e�m�q�Z�•�g�b�f�� �^�h�]�Z�{�Z�•�b�f�Z�� �b�a�Z�a�b�\�Z�•�m�� �j�Z�a�e�b�q�b�l�_��

�j�_�Z�d�p�b�•�_���i�m�l�g�b�d�Z���r�l�h���i�j�_���k�\�_�]�Z���a�Z�\�b�k�b���h�^���\�j�k�l�_���^�h�]�Z�{�Z�•�Z�����Ä�F�Z�ƒ�b���^�h�]�Z�{�Z�•�b�³���k�m���h�g�b��

�q�b�•�Z�� �a�g�Z�q�Z�•�g�h�k�l�� �b�e�b�� �m�q�_�k�l�Z�e�h�k�l�� �g�b�•�_�� �^�h�\�h�‚�g�Z�� �^�Z�� �b�a�Z�a�h�\�_�� �k�b�k�l�_�f�Z�l�k�d�h�� �b�e�b��

�i�h�g�h�\�‚�_�g�h�� �i�h�g�Z�r�Z�ƒ�_���� �I�j�b�f�_�j�� �Ä�f�Z�ƒ�_�]�� �^�h�]�Z�{�Z�•�Z�³�� �k�m�� �k�Z�h�[�j�Z�„�Z�•�g�_�� �g�_�a�]�h�^�_����

�g�_�i�j�h�i�b�k�g�h���i�Z�j�d�b�j�Z�g�Z���\�h�a�b�e�Z�� �m���k�Z�h�[�j�Z�„�Z�•�g�b�f���l�j�Z�d�Z�f�Z �b �k�e�����I�h�g�h�\�‚�_�g�b���^�h�]�Z�{�Z�•�b����

�d�h�•�b�� �k�m�� �b�k�o�h�^�b�� �k�b�k�l�_�f�Z�l�k�d�b�o�� �i�h�•�Z�\�Z�� �d�h�•�_�� �i�m�l�g�b�p�b�� �f�h�]�m�� �^�Z�� �h�q�_�d�m�•�m�� �b�� �g�Z�j�_�^�g�b�f��

�\�j�_�f�_�g�k�d�b�f���i�_�j�b�h�^�b�f�Z�� ���g�i�j�����m�� �g�Z�j�_�^�g�b�f���^�Z�g�b�f�Z������ �m�l�b�q�m�� �g�Z�� �k�b�k�l�_�f�Z�l�k�d�_�� �i�j�h�f�_�g�_��

�m���i�h�g�Z�r�Z�ƒ�m�����l�•�����b�f�Z�•�m���k�b�k�l�_�f�Z�l�k�d�b���m�l�b�p�Z�•���g�Z���i�j�h�f�_�g�_���m���i�h�l�h�d�m���g�Z�b�e�Z�a�Z�d�Z���i�m�l�g�b�d�Z��

�b���b�k�i�h�k�l�Z�\�‚�Z�ƒ�Z���a�Z�o�l�_�\�Z�� �m���k�b�k�l�_�f�m�����L�Z�d�h�{�_�����l�m���k�m���b���l�a�\�����Ä�]�e�Z�\�g�b���^�h�]�Z�{�Z�•�b�³�����d�h�•�b���k�m��

�i�h�� �i�j�Z�\�b�e�b�� �j�_�e�Z�l�b�\�g�h�� �j�_�l�d�b���� �Z�e�b�� �\�b�k�h�d�h�]�� �b�g�l�_�g�a�b�l�_�l�Z�� �b�� �q�b�•�b�� �j�_�e�_�\�Z�g�l�g�b�� �m�l�b�p�Z�•��

�f�h�`�_�� �b�a�Z�a�\�Z�l�b�� �k�l�h�o�Z�k�l�b�q�g�h�k�l�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z���� �I�e�Z�g�b�j�Z�g�b�� �j�Z�^�h�\�b�� �g�Z��

�k�Z�h�[�j�Z�„�Z�•�g�h�•���b�g�n�j�Z�k�l�j�m�d�l�m�j�b���� �\�_�e�b�d�_���k�i�h�j�l�k�d�_�� �b�e�b�� �d�m�e�l�m�j�g�_�� �f�Z�g�b�n�_�k�l�Z�p�b�•�_����

�i�j�b�f�_�j���k�m���h�\�Z�d�\�b�o���^�h�]�Z�{�Z�•�Z�����D�h�e�b�d�h���]�h�^���^�Z���•�_���a�g�Z�q�Z�•�Z�g���m�l�b�p�Z�•���i�h�f�_�g�m�l�b�o���Ä�]�e�Z�\�g�b�o��

�^�h�]�Z�{�Z�•�Z�³�� �g�Z�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�_�� �k�b�k�l�_�f�Z�� �l�h�� �k�m�� �b�i�Z�d�� �k�b�l�m�Z�p�b�•�_�� �d�h�•�_�� �b�a�Z�a�b�\�Z�•�m�� �k�Z�f�h��
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�d�j�Z�l�d�h�l�j�Z�•�g�_���� �j�_�`�b�f�k�d�_�� �b�a�f�_�g�_�� �i�e�Z�g�b�j�Z�g�b�o�� �_�e�_�f�_�g�Z�l�Z�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �k�b�k�l�_�f�Z����

�K�l�h�o�Z�k�l�b�q�g�h�k�l�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �b�i�Z�d�� �•�_�� �\�_�„�b�f�� �^�_�e�h�f�� �i�h�k�e�_�^�b�p�Z�� �f�Z�ƒ�b�o����

�g�_�i�j�_�^�\�b�{�_�g�b�o���^�h�]�Z�{�Z�•�Z�����d�h�•�b���m�l�b�q�m���g�Z���g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b���j�_�Z�e�b�a�Z�p�b�•�_ �i�h�e�Z�a�Z�d�Z�� 

5.1.1. �I�j�h�p�_�k���g�Z�k�l�Z�g�d�Z���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���g�Z���\�b�r�_���e�b�g�b�•�Z���k�Z���a�Z�•�_�^�g�b�q�d�b�f��

�^�_�e�h�f���l�j�Z�k�_ 

�J�Z�^�b���•�_�^�g�h�k�l�Z�\�g�b�•�_�]���k�o�\�Z�l�Z�ƒ�Z���i�j�h�[�e�_�f�D���m�\�_�^�b�f�h���k�e�_�^�_�„�_���i�j�_�l�i�h�k�l�Z�\�d�_�� 

�x �>�\�_���e�b�g�b�•�_���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z���k�_���i�j�_�d�e�Z�i�Z�•�m���g�Z���^�_�e�m���l�j�Z�k�_��

�g�Z���d�h�f���k�_���g�Z�e�Z�a�b���k�l�Z�•�Z�e�b�r�l�_��s, 

�x �I�h�k�f�Z�l�j�Z�f�h���•�_�^�Z�g���k�f�_�j���h�[�_���e�b�g�b�•�_, 

�x �I�h�k�f�Z�l�j�Z�f�h�� �a�Z�o�l�_�\�_�� �d�h�•�b�� �k�_�� �b�k�i�h�k�l�Z�\�‚�Z�•�m�� �b�a�f�_�{�m�� �^�\�Z�� �\�j�_�f�_�g�Z�� �i�h�e�Z�k�d�Z��

�P�L�ã�?�5 �b���P�L�ã �g�Z���e�b�g�b�•�b���H, 

�x �I�h�k�f�Z�l�j�Z�f�h�� �k�Z�f�h�� �i�m�l�g�b�d�_�� �d�h�•�b�f�Z�� �•�_�� �i�j�b�f�Z�j�g�Z�� �e�b�g�b�•�Z�� �a�Z�� �j�_�Z�e�b�a�Z�p�b�•�m��

�a�Z�o�l�_�\�Z���H���� �D�� �e�b�g�b�•�Z���G �b�f�� �i�j�_�^�k�l�Z�\�‚�Z�� �Z�e�l�_�j�g�Z�l�b�\�m���� �l�•���� �g�_�� �i�h�k�f�Z�l�j�Z�f�h��

�i�m�l�g�b�d�_���d�h�•�b���k�\�h�•�_���a�Z�o�l�_�\�_���f�h�]�m���j�_�Z�e�b�a�h�\�Z�l�b���b�k�d�‚�m�q�b�\�h���e�b�g�b�•�h�f���G, 

�x �K�\�b�� �b�k�i�h�k�l�Z�\�‚�_�g�b�� �a�Z�o�l�_�\�b�� �g�b�k�m�� �j�_�Z�e�b�a�h�\�Z�g�b�� �i�j�\�b�f�� �i�h�e�Z�k�d�h�f���L���� �l�•���� �m��

�k�b�k�l�_�f�m���b�f�Z���h�l�d�Z�a�Z���b���\�_�j�h�\�Z�l�g�h�„�Z���h�i�k�e�m�]�_���•�_���f�Z�ƒ�Z���h�^������ 

�I�j�h�p�_�k �g�Z�k�l�Z�g�d�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �a�Z�� �i�h�f�_�g�m�l�_�� �i�j�_�l�i�h�k�l�Z�\�d�_�� �i�j�b�d�Z�a�Z�g�� �•�_�� �g�Z��

�k�e�b�p�b 5.2�����K�e�b�d�Z���•�_���f�h�^�b�n�b�d�h�\�Z�g�Z���g�Z���h�k�g�h�\�m�� �r�_�f�_�� �i�j�h�p�_�k�Z���g�Z�k�l�Z�g�d�Z���b���j�Z�k�i�h�^�_�e�_��

�l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �g�Z�� �•�_�^�g�h�•�� �e�b�g�b�•�b�� �b�a�� �e�b�l�_�j�Z�l�m�j�_�� ��Gentile �b��Noekel, 2016), 

�h�k�e�Z�ƒ�Z�•�m�„�b���k�_���g�Z���k�h�i�k�l�\�_�g�Z���b�k�d�m�k�l�\�Z���b�a���i�j�_�l�o�h�^�g�b�o���b�k�l�j�Z�`�b�\�Z�ƒ�Z.  

�I�m�l�g�b�p�b���^�h�e�Z�a�_���^�h���k�\�Z�d�h�]���h�^���k�l�Z�•�Z�e�b�r�l�Z���g�Z���e�b�g�b�•�b���b���b�k�i�h�k�l�Z�\�‚�Z�•�m���a�Z�o�l�_�\�_�����I�h�l�h�d��

�g�Z�b�e�Z�a�Z�d�Z�� �i�m�l�g�b�d�Z�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�_���O �b�f�Z�� �b�g�l�_�g�a�b�l�_�l���9�è �m�� �g�_�d�h�f�� �i�h�k�f�Z�l�j�Z�g�h�f��

�i�_�j�b�h�^�m�� �\�j�_�f�_�g�Z���� �A�Z�� �i�_�j�b�h�^�� �i�h�k�f�Z�l�j�Z�ƒ�Z�� �h�[�b�q�g�h�� �k�_�� �m�a�b�f�Z�� �b�g�l�_�j�\�Z�e�� �g�Z�b�e�Z�a�Z�d�Z��

�\�h�a�b�e�Z�� �g�Z�� �e�b�g�b�•�b���g�Z�� �i�h�k�f�Z�l�j�Z�g�h�f�� �k�l�Z�•�Z�e�b�r�l�m���� �l�Z�d�h�� �•�_�� �l�h�� �m�k�l�\�Z�j�b�� �m�d�m�i�Z�g�� �[�j�h�•��

�i�m�l�g�b�d�Z�� �d�h�•�b�� �k�_�� �g�Z�d�m�i�b�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�m�� �b�a�f�_�{�m�� �^�\�Z�� �i�h�e�Z�k�d�Z�� �\�h�a�b�e�Z�� �k�Z�� �k�l�Z�•�Z�e�b�r�l�Z����

�D�Z�d�h�� �k�_�� �h�\�^�_�� �i�h�k�f�Z�l�j�Z�� �a�Z�•�_�^�g�b�q�d�Z�� �^�_�h�g�b�p�Z���� �b�g�l�_�j�\�Z�e�� �i�h�k�f�Z�l�j�Z�ƒ�Z�� �•�_�� �a�Z�•�_�^�g�b�q�d�b��

�b�g�l�_�j�\�Z�e���a�Z���h�[�_���e�b�g�b�•�_���d�h�•�_���d�h�j�b�k�l�_���i�h�k�f�Z�l�j�Z�g�h���k�l�Z�•�Z�e�b�r�l�_���� 
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�K�e�b�d�Z��5.2�����I�j�h�p�_�k���g�Z�k�l�Z�g�d�Z���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���g�Z���^�\�_���e�b�g�b�•�_���d�h�•�_���k�_���i�j�_�d�e�Z�i�Z�•�m 

�I�m�l�g�b�d���d�h�•�b���^�h�e�Z�a�b���g�Z���k�l�Z�•�Z�e�b�r�l�_���f�h�`�_���q�_�d�Z�l�b���•�_�^�g�m���h�^���e�b�g�b�•�Z�����H �b�e�b���G�����b�e�b���h�[�_��

�e�b�g�b�•�_���� �<�_�„�� �•�_�� �g�Z�\�_�^�_�g�h�� �^�Z�� �g�_�„�_�f�h�� �i�h�k�f�Z�l�j�Z�l�b�� �i�m�l�g�b�d�_���d�h�•�b�� �k�\�h�•�_�� �a�Z�o�l�_�\�_�� �f�h�]�m��

�j�_�Z�e�b�a�h�\�Z�l�b�� �b�k�d�‚�m�q�b�\�h�� �e�b�g�b�•�h�f���G���� �l�Z�d�h�� �k�_�� �i�h�l�h�d�� �i�m�l�g�b�d�� �j�_�^�m�d�m�•�_�� �g�Z�� �i�h�l�h�d��

�i�m�l�g�b�d�Z���g�Z���q�_�d�Z�ƒ�m�����b�g�l�_�g�a�b�l�_�l�Z���9 : 

 �9�ã = �9�ß,�ã + �9�ß&�Þ,�ã (5.1) 

�=�^�_���•�_�� 

�9�ß,�ã – �i�h�l�h�d���i�m�l�g�b�d�Z���d�h�•�b���q�_�d�Z�•�m���b�k�d�‚�m�q�b�\�h���e�b�g�b�•�m���H 

�9�ß&�Þ,�ã – �i�h�l�h�d���i�m�l�g�b�d�Z���d�h�•�b���q�_�d�Z�•�m���[�b�e�h���d�h�•�m���h�^���e�b�g�b�•�Z���H �b���G. 
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�M���l�j�_�g�m�l�d�m���P�@�ß,�ã,�æ �g�Z���k�l�Z�•�Z�e�b�r�l�_���O �^�h�e�Z�a�b���\�h�a�b�e�h���d�h�•�_���h�[�Z�\�‚�Z���i�h�e�m�h�[�j�l���L �g�Z���e�b�g�b�•�b��

�H���� �G�_�i�h�k�j�_�^�g�h�� �i�j�_�� �i�j�b�k�l�Z�•�Z�ƒ�Z�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�_�� �m�� �\�h�a�b�e�m�� �k�_�� �g�Z�e�Z�a�b���<�ß,�ã,�æ�?�5 �i�m�l�g�b�d�Z����

�r�l�h�� �i�j�_�^�k�l�Z�\�‚�Z�� �i�j�h�l�h�d�� �i�m�l�g�b�d�Z�� �m�� �l�h�f�� �\�h�a�b�e�m�� �h�^�� �i�j�_�l�o�h�^�g�h�]�� �k�l�Z�•�Z�e�b�r�l�Z���� �G�Z��

�k�l�Z�•�Z�e�b�r�l�m���O �b�a�e�Z�a�b���+�ß,�ã,�æ �i�m�l�g�b�d�Z���b���h�k�e�h�[�Z�{�Z���k�\�h�•�Z���f�_�k�l�Z���m���\�h�a�b�e�m�����M���l�h�f���l�j�_�g�m�l�d�m��

�[�j�h�•�� �i�m�l�g�b�d�Z�� �m�� �\�h�a�b�e�m�� ���<�ß,�ã,�æ
�Û ���� �•�_�� �•�_�^�g�Z�d�� �j�Z�a�e�b�p�b�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z�� �k�Z�� �i�j�_�l�o�h�^�g�h�]��

�k�l�Z�•�Z�e�b�r�l�Z���b���[�j�h�•�Z���b�a�e�Z�a�Z�d�Z���i�m�l�g�b�d�Z���g�Z���i�h�k�f�Z�l�j�Z�g�h�f���k�l�Z�•�Z�e�b�r�l�m�� 

 �<�ß,�ã,�æ
�Û = �<�ß,�ã,�æ�?�5 F�+�ß,�ã,�æ (5.2) 

�J�Z�k�i�h�e�h�`�b�\�b���d�Z�i�Z�p�b�l�_�l���\�h�a�b�e�Z�����I �H,�L,�O
�Û )  �•�_���l�Z�^�Z���•�_�^�g�Z�d���j�Z�a�e�b�p�b�� �m�d�m�i�g�h�]���d�Z�i�Z�p�b�l�_�l�Z��

�\�h�a�b�e�Z���b���l�j�_�g�m�l�g�h�]���[�j�h�•�Z���i�m�l�g�b�d�Z���m���\�h�a�b�e�m�� 

 �I �ß,�ã,�æ
�Û = �I �ß,�ã F�<�ß,�ã,�æ

�Û  (5.3) 

�=�h�j�_���g�Z�\�_�^�_�g�b���d�Z�i�Z�p�b�l�_�l���g�Z���j�Z�k�i�h�e�Z�]�Z�ƒ�m���•�_���i�m�l�g�b�p�b�f�Z���d�h�•�b���q�_�d�Z�•�m���g�Z���k�l�Z�•�Z�e�b�r�l�m����

�J�Z�a�f�h�l�j�b�f�h���^�\�Z���d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�Z���k�e�m�q�Z�•�Z�� 

1) �J�Z�k�i�h�e�h�`�b�\�b���d�Z�i�Z�p�b�l�_�l���\�h�a�b�e�Z���I �ß,�ã,�æ
�Û  �•�_���\�_�„�b���h�^���[�j�h�•�Z���i�m�l�g�b�d�Z���d�h�•�b���q�_�d�Z���g�Z��

�k�l�Z�•�D�e�b�r�l�m���9 ���� �h�^�g�h�k�g�h���I �ß,�ã,�æ
�Û > �9 ���� �M�� �h�\�h�f�� �k�e�m�q�Z�•�m�� �[�b�� �k�\�b�� �i�m�l�g�b�p�b�� �f�h�]�e�b��

�[�b�l�b���h�i�k�e�m�`�_�g�b���i�j�\�b�f���i�h�e�Z�k�d�h�f���L �b���l�Z�^�Z���[�b�� �m�e�Z�a�g�b���i�h�l�h�d���i�m�l�g�b�d�Z���7�ß,�ã,�æ �m��

�\�h�a�b�e�h���[�b�h���•�_�^�g�Z�d���[�j�h�•�m���i�m�l�g�b�d�Z���d�h�•�b���•�_���q�_�d�Z�h���g�Z���k�l�Z�•�Z�e�b�r�l�m: 

 �7�ß,�ã,�æ= �9�ã (5.4) 

�;�j�h�•���g�_�h�i�k�e�m�`�g�b�o���i�m�l�g�b�d�Z���(�ß,�ã,�æ �•�_���l�Z�^�Z���•�_�^�g�Z�d������ 

2) �J�Z�k�i�h�e�h�`�b�\�b���d�Z�i�Z�p�b�l�_�l���\�h�a�b�e�Z���I �ß,�ã,�æ
�Û  �•�_���f�Z�ƒ�b���h�^���[�j�h�•�Z���i�m�l�g�b�d�Z���d�h�•�b���q�_�d�Z���g�Z��

�k�l�Z�•�D�e�b�r�l�m���9 ���� �h�^�g�h�k�g�h���I �ß,�ã,�æ
�Û > �9 ���� �M�� �h�\�h�f�� �k�e�m�q�Z�•�m�� �•�_�^�Z�g�� �[�j�h�•�� �i�m�l�g�b�d�Z�� �g�_��

�f�h�`�_�� �[�b�l�b�� �h�i�k�e�m�`�_�g�� �i�j�\�b�f�� �i�h�e�Z�k�d�h�f���L���� �M�e�Z�a�g�b�� �i�h�l�h�d�� �i�m�l�g�b�d�Z���7�ß,�ã,�æ �m��

�\�h�a�b�e�h���•�_���•�_�^�g�Z�d���j�Z�k�i�h�e�h�`�b�\�h�f �d�Z�i�Z�p�b�l�_�l�m�� 

 �7�ß,�ã,�æ= �I �ß,�ã,�æ
�Û  (5.5) 

�H�k�l�Z�e�b���i�m�l�g�b�p�b���g�b�k�m���h�i�k�e�m�`�_�g�b���b���q�b�g�_���i�h�l�h�d���g�_�h�i�k�e�m�`�_�g�b�o���i�m�l�g�b�d�Z���(�H,�L,�O: 
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 �(�ß,�ã,�æ= �9�ã F�7�ß,�ã,�æ (5.6) 

�I�m�l�g�b�p�b �d�h�•�b�� �k�m�� �h�k�l�Z�e�b�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�m�� �f�h�]�m�� �k�\�h�•�_�� �i�m�l�h�\�Z�ƒ�_�� �j�_�Z�e�b�a�h�\�Z�l�b�� �[�b�e�h��

�i�j�\�b�f�� �g�Z�j�_�^�g�b�f�� �i�h�e�Z�k�d�h�f���L+ 1 �g�Z�� �b�k�l�h�•�� �e�b�g�b�•�b���H ���ƒ�b�o�� �m�d�m�i�g�h���7�ß,�ã�>�5,�æ), �b�e�b��

�g�Z�j�_�^�g�b�f���i�h�e�Z�k�d�h�f���N �g�Z���Z�e�l�_�j�g�Z�l�b�\�g�h�•���e�b�g�b�•�b���G�����r�l�h���k�_���f�h�`�_���i�j�b�d�Z�a�Z�l�b���m�e�Z�k�p�b�f�Z��

�7�Þ,�å,�æ���� �H�\�h�� �a�g�Z�q�b�� �^�Z�� �m�� �k�m�r�l�b�g�b�� �g�_�f�Z�� �g�_�h�i�k�e�m�`�_�g�b�o�� �i�m�l�g�b�d�Z�� �•�_�j�� �„�_�� �k�\�b�� �k�\�h�•�_��

�i�m�l�h�\�Z�ƒ�_���j�_�Z�e�b�a�h�\�Z�l�b���•�_�^�g�b�f���h�^���l�j�b���g�Z�\�_�^�_�g�Z���i�h�e�Z�k�d�Z�� 

�M�� �j�_�Z�e�g�b�f�� �k�b�k�l�_�f�b�f�Z�� �i�j�h�[�e�_�f�� �•�_�� �f�Z�e�h�� �k�e�h�`�_�g�b�•�b�����K�l�h�o�Z�k�l�b�q�g�h�k�l�� �\�j�_�f�_�g�Z��

�i�h�e�Z�a�Z�d�Z�� �b���b�e�b�� �b�g�l�_�j�\�Z�e�Z �b���k�f�Z�ƒ�_�g�� �g�b�\�h�� �d�h�f�n�h�j�Z�� �b�k�d�Z�a�Z�g�� �d�j�h�a�� �\�b�k�h�d�m��

�i�h�i�m�ƒ�_�g�h�k�l�� �\�h�a�b�e�Z�����f�h�]�m�� �^�h�\�_�k�l�b�� �^�h�� �l�h�]�Z�� �^�Z�� �i�m�l�g�b�d�� �^�h�g�_�k�_�� �h�^�e�m�d�m�� �h�� �i�j�h�f�_�g�b��

�i�h�e�Z�k�d�Z���� �i�j�h�f�_�g�b�� �e�b�g�b�•�_���� �i�j�h�f�_�g�b�� �b�a�e�Z�a�g�h�]�� �k�l�Z�•�Z�e�b�r�l�Z�� �b�e�b�� �g�_�d�b�o�� �^�j�m�]�b�o��

�_�e�_�f�_�g�Z�l�Z���ƒ�b�o�h�\�h�]���i�m�l�h�\�Z�ƒ�Z��(Schmöcker �b��Bell; 2002, Liu �b��Sinha, 2007; Van Oort, 

2011������ �b�e�b���q�Z�d�� �h�l�d�Z�a�m�� �a�Z�o�l�_�\�Z�� �i�j�_�f�Z�� �k�b�k�l�_�f�m�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z��

���i�j�h�f�_�g�Z���\�b�^�Z���l�j�Z�g�k�i�h�j�l�Z�������Q�Z�d���b���m���k�e�m�q�Z�•�m���d�Z�^�Z���•�_���j�Z�k�i�h�e�h�`�b�\�b���d�Z�i�Z�p�b�l�_�l���\�h�a�b�e�Z��

�I �ß,�ã,�æ
�Û  �\�_�„�b�� �h�^�� �[�j�h�•�Z�� �i�m�l�g�b�d�Z�� �d�h�•�b�� �q�_�d�Z�� �g�Z�� �k�l�Z�•�D�e�b�r�l�m���9 ���� �h�^�j�_�{�_�g�b�� �[�j�h�•�� �i�m�l�g�b�d�Z��

�f�h�`�_�� �k�_�� �h�^�e�m�q�b�l�b���^�Z�� �g�_�� �m�{�_�� �m�� �\�h�a�b�e�h���� �\�_�„�� �^�Z�� �k�Z�q�_�d�Z�� �g�_�d�b�� �g�Z�j�_�^�g�b�� �i�h�e�Z�a�Z�d����

�H�^�j�_�{�_�g�b�� �[�j�h�•�� �i�m�l�g�b�d�Z�� �g�_�„�_�� �m�„�b�� �m�� �\�h�a�b�e�h�� �m�d�h�e�b�d�h�� �•�_�� �d�h�f�n�h�j�� �m�� �i�h�]�e�_�^�m�� �[�j�h�•�Z��

�j�Z�k�i�h�e�h�`�b�\�b�o�� �f�_�k�l�Z�� �b�k�i�h�^�� �g�_�d�_�� �]�j�Z�g�b�p�_���� �H�\�Z�•�� �d�h�f�n�h�j�� �k�_�� �g�Z�•�q�_�r�„�_�� �^�_�n�b�g�b�r�_��

�i�j�_�d�h�� �d�h�_�n�b�p�b�•�_�g�l�Z�� �b�k�d�h�j�b�r�„�_�ƒ�Z�� �d�Z�i�Z�p�b�l�_�l�Z�� �g�Z�� �^�_�h�g�b�p�b�� ���G�Ü�Þ������ �d�h�•�b�� �i�j�_�^�k�l�Z�\�‚�Z��

�h�^�g�h�k���i�j�h�l�h�d�Z���i�m�l�g�b�d�Z���b���d�Z�i�Z�p�b�l�_�l�Z�� 

 �G�Ü�Þ=
�<�ß,�ã,�æ

�I �ã
 (5.7) 

�M���h�\�h�f���k�e�m�q�Z�•�m�� �m�\�h�^�b�f�h���f�h�^�b�n�b�d�h�\�Z�g�b���d�h�_�n�b�p�b�•�_�g�l���b�k�d�h�j�b�r�„�_�ƒ�Z���d�Z�i�Z�p�b�l�_�l�Z���g�Z��

�^�_�h�g�b�p�b�� ���G�Ü�Þ
�Û������ �d�h�•�b�� �i�j�_�^�k�l�Z�\�‚�Z�� �h�^�g�h�k���l�j�_�g�m�l�g�h�]�� �[�j�h�•�Z�� �i�m�l�g�b�d�Z�� �m�� �\�h�a�b�e�m�� �b��

�d�Z�i�Z�p�b�l�_�l�Z�� 

 �G�Ü�Þ
�Û =

�<�ß,�ã,�æ
�Û

�I
 (5.8) 

�<�Z�`�g�h�k�l�� �_�e�_�f�_�g�Z�l�Z�� �d�\�Z�e�b�l�_�l�Z�� �m�k�e�m�]�_�� �d�h�•�b�� �k�i�Z�^�Z�•�m�� �m�� �k�\�h�•�k�l�\�h�� �d�h�f�n�h�j�Z�� �m�� �\�h�a�b�e�m��

�^�h�d�m�f�_�g�l�h�\�Z�g�Z�� �•�_�� �f�g�h�]�h�[�j�h�•�g�b�f�� �b�k�l�j�Z�`�b�\�Z�ƒ�b�f�D�� �d�\�Z�e�b�l�_�l�Z �m�k�e�m�]�_�� �m�� �k�b�k�l�_�f�m��

�•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� �k�i�j�h�\�_�^�_�g�b�f�� �g�Z�� �D�Z�l�_�^�j�b�� �a�Z�� �•�Z�\�g�b�� �]�j�Z�^�k�d�b��
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�l�j�Z�g�k�i�h�j�l���i�m�l�g�b�d�Z�����J�_�a�m�e�l�Z�l�b���h�\�b�o���b�k�l�j�Z�`�b�\�Z�ƒ�Z���i�j�b�d�Z�a�Z�g�b���k�m���m���i�h�]�e�Z�\�‚�m��5.2�������G�Z��

�h�k�g�h�\�m���n�j�_�d�\�_�g�p�b�•�_��– �m�d�m�i�g�h�]�� �[�j�h�•�Z�� �b�a�•�Z�r�ƒ�Z�\�Z�ƒ�Z�� �d�h�j�b�k�g�b�d�Z�� �b�� �i�j�h�k�_�q�g�h�]�� �j�Z�g�]�Z����

�k�\�h�•�k�l�\�Z�� �d�h�f�n�h�j�Z�� �m�� �\�h�a�b�e�b�f�Z�� �d�h�j�b�k�g�b�p�b�� �k�b�k�l�_�f�Z�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z��

�i�m�l�g�b�d�Z�� �m�� �;�_�h�]�j�Z�^�m�� �j�Z�g�]�b�j�Z�•�m�� �g�Z�� �^�j�m�]�h�� �f�_�k�l�h�� �i�j�_�f�Z�� �a�g�Z�q�Z�•�g�h�k�l�b�����)�L�O�L�S�R�Y�L�ü, 

�ä�L�Y�D�Q�R�Y�L�ü �b���^�j���� ���������������I�h�^���i�h�•�f�h�f���d�h�f�n�h�j�Z�� �m�� �\�h�a�b�e�m���i�m�l�g�b�p�b���i�h�^�j�Z�a�m�f�_�\�Z�•�m���i�j�_��

�k�\�_�]�Z���Ä�^�Z���g�b�•�_���]�m�`�\�Z�� �m���\�h�a�b�e�m�³�����h�^�g�h�k�g�h���Ä�f�h�]�m�„�g�h�k�l���k�_�^�_�ƒ�Z�³�����h�^�g�h�k�g�h���i�h�d�Z�a�Z�l�_�‚�_��

�b�k�d�h�j�b�r�„�_�ƒ�Z���i�h�g�m�{�_�g�b�o���d�Z�i�Z�p�b�l�_�l�Z�� 

�B�� �m�� �e�b�l�_�j�Z�l�m�j�b�� �i�h�k�l�h�•�b�� �\�_�„�b�� �[�j�h�•�� �b�k�l�j�Z�`�b�\�Z�ƒ�Z�� �d�h�•�Z�� �k�m�� �i�h�d�Z�a�Z�e�Z�� �^�Z�� �g�b�a�Z�d�� �g�b�\�h��

�d�h�f�n�h�j�Z�����h�^�g�h�k�g�h���g�_�f�h�]�m�„�g�h�k�l���k�_�^�_�ƒ�Z�� �m�� �\�h�a�b�e�m�� �•�Z�\�g�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z���f�h�`�_��

�m�l�b�p�Z�l�b�� �g�Z�� �b�a�[�h�j�� �^�j�m�]�h�]�� �\�h�a�b�e�Z�� �b���b�e�b�� �e�b�g�b�•�_�� �d�Z�^�Z�� �i�m�l�g�b�p�b�� �b�f�Z�•�m�� �\�b�r�_��

�Z�e�l�_�j�g�Z�l�b�\�Z�� �a�Z�� �a�Z�\�j�r�_�l�Z�d�� �i�m�l�h�\�Z�ƒ�Z���� �F�g�h�]�b�� �f�h�^�_�e�b�� �h�i�l�_�j�_�„�_�ƒ�Z�� �f�j�_�`�_�� �•�Z�\�g�h�]��

�l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� �m�d�‚�m�q�m�•�m�� �m�� �k�_�[�b�� �Z�e�]�h�j�b�l�f�_�� �b�a�[�h�j�Z�� �\�h�a�b�e�Z�� �b�� �e�b�g�b�•�_�� �d�h�•�b�� �k�_��

�a�Z�k�g�b�\�Z�•�m���g�Z���d�h�f�n�h�j�m���i�m�l�g�b�d�Z�� �m�� �\�h�a�b�e�m��(Leurent �b��Liu, 2009; Sumalee �b���^�j���� 2009; 

Schmöcker �b�� �^�j���� �������������� �I�h�k�l�Z�\�‚�Z�� �k�_�� �i�b�l�Z�ƒ�_�� �d�h�•�Z�� �•�_�� �l�h�� �]�j�Z�g�b�q�g�Z���\�j�_�^�g�h�k�l�� �h�\�h�]��

�d�h�_�n�b�p�b�•�_�g�l�Z���i�j�_�d�h�� �d�h�•�_�� �k�_�� �i�m�l�g�b�p�b�� �h�^�e�m�q�m�•�m�� �^�Z�� �i�j�_�k�d�h�q�_�� �i�h�e�Z�a�Z�d���� �d�Z�h�� �b�� �d�h�•�b��

�i�j�h�p�_�g�Z�l���i�m�l�g�b�d�Z���l�h���q�b�g�b�" 

Leurent �b���/�L�X�� �������������� �k�m�� �^�h�[�b�e�b�� �i�j�h�l�h�d�_�� �i�m�l�g�b�d�Z�� �d�h�•�b�� �k�m�� �f�Z�ƒ�b�� �q�Z�d�� �b�� �^�h�� ��������

�i�j�b�f�_�g�h�f�� �f�h�^�_�e�Z�� �h�i�l�_�j�_�„�_�ƒ�Z�� �f�j�_�`�_�� �a�Z�k�g�h�\�Z�g�h�]�� �g�Z�� �j�Z�a�e�b�q�b�l�h�f�� �\�j�_�^�g�h�\�Z�ƒ�m��

�Z�e�l�_�j�g�Z�l�b�\�g�b�o�� �e�b�g�b�•�Z�� �b�� �\�h�a�b�e�Z�� �h�^�� �k�l�j�Z�g�_�� �i�m�l�g�b�d�Z�� �g�Z�� �h�k�g�h�\�m�� �d�h�f�n�h�j�Z�� �m�� �\�h�a�b�e�m����

�F�h�^�_�e���•�_���i�j�b�f�_�ƒ�_�g���g�Z���p�_�e�h�d�m�i�g�m���f�j�_�`�m���•�Z�\�g�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z�� �m���I�Z�j�b�a�m�����>�h��

�k�e�b�q�g�h�]���a�Z�d�‚�m�q�d�Z���^�h�r�e�b���k�m���b��Tirachini �b���^�j�� (2013), �d�h�•�b���k�m���d�j�h�a���k�\�h�•���f�m�e�l�b�g�h�f�g�b��

�e�h�]�b�l���f�h�^�_�e�����_�g�]�e�����0�Xltinomial Logit – �0�1�/�����b���f�h�^�_�e���d�h�f�i�h�g�_�g�l�b���]�j�_�r�Z�d�Z�����_�g�]�e����

Error Components – �(�&���� �i�h�d�Z�a�Z�e�b�� �^�Z�� �m�d�h�e�b�d�h�� �k�_�� �i�j�h�p�_�g�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �b��

�h�i�l�_�j�_�„�_�ƒ�_�� �f�j�_�`�_�� �\�j�r�_�� �[�_�a�� �m�d�‚�m�q�b�\�Z�ƒ�Z�� �i�h�^�Z�l�Z�d�Z�� �h�� �d�h�f�n�h�j�m�� ���d�h�_�n�b�p�b�•�_�g�l�m��

�h�i�l�_�j�_�„�_�ƒ�Z�����l�h���f�h�`�_���^�h�\�_�k�l�b���^�h���i�j�_�p�_�ƒ�b�\�Z�ƒ�Z���\�j�_�^�g�h�k�l�b �l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z�� 

�5�D�Y�H�D�X�� �b�� �^�j�� (2011) �i�j�b�� �i�h�k�l�Z�\�p�b�� �k�\�h�]�� �f�h�^�_�e�Z���d�h�f�n�h�j���b�a�j�Z�`�Z�\�Z�•�m �d�Z�h�� �i�j�h�k�_�q�g�m 

�\�j�_�^�g�h�k�l�� �d�h�_�n�b�p�b�•�_�g�l�Z�� �b�k�d�h�j�b�r�„�_�ƒ�Z�� �d�Z�i�Z�p�b�l�_�l�Z�� �a�Z�� �e�b�g�b�•�m. �H�g�b�� �^�_�n�b�g�b�r�m �^�\�_��

�]�j�Z�g�b�q�g�_�� �\�j�_�^�g�h�k�l�b�� �•�_�j�� �m�l�b�p�Z�•�� �\�Z�j�b�•�Z�[�e�_�� �g�b�•�_�� �e�b�g�_�Z�j�Z�g���� �:�d�h�� �•�_�� �d�h�_�n�b�p�b�•�_�g�l��

�b�k�d�h�j�b�r�„�_�ƒ�Z�� �\�_�„�b�� �h�^�� ���������� �g�_�� �k�Z�f�h�� �^�Z�� �•�_�� �d�h�f�n�h�j�� �i�m�l�g�b�d�Z�� �g�b�`�b���� �g�_�]�h�� �•�_�� �b�� �\�_�„�Z��

�\�_�j�h�\�Z�l�g�h�„�Z�� �^�Z�� �i�m�l�g�b�d�� �g�_�„�_�� �f�h�„�b�� �^�Z�� �m�{�_�� �m�� �i�j�\�h�� �\�h�a�b�e�h���� �K�� �^�j�m�]�_�� �k�l�j�Z�g�_���� �Z�d�h�� �•�_��

�\�j�_�^�g�h�k�l���d�h�_�n�b�p�b�•�_�g�l�Z���f�Z�ƒ�Z�������������h�g�^�Z���•�_���\�_�e�b�d�Z���\�_�j�h�\�Z�l�g�h�„�Z���^�Z���„�_���i�m�l�g�b�d �k�_�^�_�l�b��
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�b�� �l�h�� �m�l�b�q�_�� �g�Z�� �b�a�[�h�j�� �e�b�g�b�•�_�� �b�� �\�h�a�b�e�Z�� �d�h�•�b�f�� �„�_�� �j�_�Z�e�b�a�h�\�Z�l�b�� �k�\�h�•�_�� �i�m�l�h�\�Z�ƒ�_����

�J�Z�a�\�b�•�_�g���•�_���f�m�e�l�b�g�h�f�g�b���e�h�]�b�l���f�h�^�_�e���d�h�•�b���•�_���l�_�k�l�b�j�Z�g�� �m���f�_�l�j�h���i�h�^�k�b�k�l�_�f�m�� �m���]�j�Z�^�m��

�K�Z�g�l�b�•�Z�]�h�����Q�b�e�_�����6�D�Q�W�L�D�J�R�����&�K�L�O�H�������5�D�Y�H�D�X���_�W���D�O�������������������a�Z�d�‚�m�q�m�•�m���^�Z���g�h�\�_���\�Z�j�b�•�Z�[�e�_��

�a�g�Z�l�g�h���i�h�[�h�‚�r�Z�\�Z�•�m���h�[�•�Z�r�ƒ�Z�\�Z�•�m�„�m���b���i�j�_�^�b�d�l�b�\�g�m���k�i�h�k�h�[�g�h�k�l���i�h�k�l�h�•�_�„�b�o���f�h�^�_�e�Z��

�a�Z���h�^�Z�[�b�j���l�j�Z�k�_���b���h�i�l�_�j�_�„�_�ƒ�_���f�j�_�`�_�� 

Kim �b�� �^�j�� �������������� �k�m�� �k�i�j�h�\�_�e�b�� �Z�g�d�_�l�m�� �m�� �l�j�Z�•�Z�ƒ�m���h�^�� �g�_�^�_�‚�m�� �^�Z�g�Z�� �m�� �k�b�k�l�_�f�m�� �•�Z�\�g�h�]��

�l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� �m�� �K�_�m�e�m���� �3�m�`�g�Z�� �D�h�j�_�•�Z�� ���6�H�R�X�O���� �6�R�X�W�K�� �.�R�U�H�D������ �5�b�o�h�\�� �[�b�g�Z�j�g�b��

�e�h�]�b�l�� �f�h�^�_�e�� �a�Z�� �b�a�[�h�j�� �m�e�Z�k�d�Z�� �m�� �i�j�\�h�� �g�Z�j�_�^�g�h�� �b�e�b�� �^�j�m�]�h�� �\�h�a�b�e�h���� �i�h�d�Z�a�Z�h�� �•�_�� �^�Z��

�b�g�n�h�j�f�Z�p�b�•�Z�� �h�� �i�h�k�l�h�•�Z�ƒ�m�� �f�_�k�l�Z�� �a�Z�� �k�_�^�_�ƒ�_�� �m�� �^�j�m�]�h�f�� �g�Z�j�_�^�g�h�f�� �\�h�a�b�e�m�� �i�h�\�_�„�Z�\�Z��

�\�_�j�h�\�Z�l�g�h�„�m���^�Z���„�_���i�m�l�g�b�d���k�Z�q�_�d�Z�l�b���l�h���\�h�a�b�e�h�����D�h�j�b�]�h�\�Z�g�Z���\�j�_�^�g�h�k�l���d�h�_�n�b�p�b�•�_�g�l�Z��

�^�_�l�_�j�f�b�g�Z�p�b�•�_���4�6 �b�a�g�h�k�b�e�Z���•�_���h�^���������������^�h�������������� �m���a�Z�\�b�k�g�h�k�l�b���h�^���]�j�m�i�_���d�h�j�b�k�g�b�d�Z��

���i�h�^�_�e�Z�� �•�_�� �\�j�r�_�g�Z�� �i�j�_�f�Z�� �a�Z�i�h�k�e�_�g�h�k�l�b���� �a�Z�i�h�k�e�_�g�b���� �k�l�m�^�_�g�l�b���� �g�_�a�Z�i�h�k�e�_�g�b����

�i�_�g�a�b�h�g�_�j�b �b�l�^������ 

�F�h�`�_�� �k�_�� �a�Z�d�‚�m�q�b�l�b�� �^�Z�� �b�Z�d�h�� �i�h�k�l�h�•�b�� �m�l�b�p�Z�•�� �d�h�f�n�h�j�Z�� �g�Z�� �\�_�e�b�q�b�g�m�� �l�j�Z�g�k�i�h�j�l�g�b�o��

�a�Z�o�l�_�\�Z���� �h�g�� �g�b�•�_�� �i�j�_�k�m�^�Z�g�� �n�Z�d�l�h�j�� �d�h�•�b�f�� �k�_�� �f�h�`�_�� �h�[�•�Z�k�g�b�l�b�� �a�g�Z�q�Z�•�g�b�� �^�_�h��

�\�Z�j�b�•�Z�[�b�e�b�l�_�l�Z���i�j�h�l�h�d�Z���i�m�l�g�b�d�Z���i�h���i�h�e�Z�k�p�b�f�Z�����B�g�l�_�g�a�b�l�_�l���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z��

�i�j�_�� �k�\�_�]�Z�� �a�Z�\�b�k�b�� �h�^�� �\�j�_�f�_�g�Z�� �d�h�•�_�� �i�j�h�l�_�d�g�_�� �b�a�f�_�{�m�� �^�\�Z�� �i�h�e�Z�k�d�Z���P�L�ã�?�5 �b���P�L�ã �g�Z��

�e�b�g�b�•�b��l���� �h�^�g�h�k�g�h�� �h�^�� �b�g�l�_�j�\�Z�e�Z�� �k�e�_�{�_�ƒ�Z�� �b�� �k�l�h�o�Z�l�b�q�g�h�k�l�b�� �j�_�Z�e�b�a�Z�p�b�•�_�� �h�\�_��

�\�_�e�b�q�b�g�_�� 

�M�� �g�Z�k�l�Z�\�d�m�� �l�_�d�k�l�Z�� �^�Z�l�� �•�_�� �i�j�_�]�e�_�^�� �e�b�l�_�j�Z�l�m�j�_�� �m�� �d�h�•�h�•�� �k�m�� �Z�g�Z�e�b�a�b�j�Z�g�_��

�f�_�{�m�a�Z�\�b�k�g�h�k�l�b�� �l�j�Z�g�k�i�h�j�l�g�_�� �i�h�g�m�^�_�� �b�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z���� �I�j�_�� �l�h�]�Z�� �^�Z�l�Z�� �•�_��

�Z�g�Z�e�b�a�Z���i�h�m�a�^�Z�g�h�k�l�b���n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z���e�b�g�b�•�_���b���j�_�Z�e�b�a�Z�p�b�•�_���^�b�g�Z�f�b�q�d�b�o���_�e�_�f�_�g�Z�l�Z��

�e�b�g�b�•�_���� �d�Z�h�� �m�e�Z�a�� �m�� �^�_�n�b�g�b�k�Z�ƒ�_�� �f�_�l�h�^�h�e�h�]�b�•�Z �a�Z�� �m�l�\�j�{�b�\�Z�ƒ�_�� �m�l�b�p�Z�•�Z�� �i�Z�j�Z�f�_�l�Z�j�Z��

�d�\�Z�e�b�l�_�l�Z���n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z���e�b�g�b�•�_���g�Z���l�j�Z�g�k�i�h�j�l�g�_���a�Z�o�l�_�\�_�� 

5.2. �I�h�m�a�^�Z�g�h�k�l�b���n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z���e�b�g�b�•�_���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z��

�i�m�l�g�b�d�Z 

�L�j�Z�g�k�i�h�j�l�g�Z�� �m�k�e�m�]�Z�� �i�j�_�^�k�l�Z�\�‚�Z�� �•�_�� �j�_�a�m�e�l�Z�l�� �i�j�h�b�a�b�r�Z�h�� �b�a�� �Z�d�l�b�\�g�h�k�l�b�� �m�� �\�_�a�b��

�b�a�f�_�{�m�� �b�k�i�h�j�m�q�b�h�p�Z�����i�j�_�\�h�a�g�b�d�Z��– �h�i�_�j�Z�l�h�j�Z�����b�� �d�h�j�b�k�g�b�d�Z�� �m�k�e�m�]�_���� �b�� �b�g�l�_�j�g�b�o��

���i�j�_�l�o�h�^�g�b�o�����Z�d�l�b�\�g�h�k�l�b���b�k�i�h�j�m�q�b�h�p�Z�����^�Z���a�Z�^�h�\�h�‚�b���a�Z�o�l�_�\�Z�g�_���i�h�l�j�_�[�_���d�h�j�b�k�g�b�d�Z, 
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�Z�e�b�� �b�� �h�g�_�� �i�h�l�j�_�[�_�� �d�h�•�_�� �k�_�� �i�h�^�j�Z�a�m�f�_�\�Z�•�m ���L�b�p�Z���� ����������. �K�\�_�� �g�Z�\�_�^�_�g�_���Z�d�l�b�\�g�h�k�l�b��

�f�h�]�m�� �k�_�� �^�_�n�b�g�b�k�Z�l�b�� �d�Z�h�� �_�e�_�f�_�g�l�b�� �l�j�Z�g�k�i�h�j�l�g�h�]�� �i�j�h�p�_�k�Z���� �l�Z�d�h�� �^�Z�� �•�_�� �l�j�Z�g�k�i�h�j�l�g�Z��

�m�k�e�m�]�Z���h�k�g�h�\�g�b���b�a�e�Z�a�g�b���j�_�a�m�e�l�Z�l���l�j�Z�g�k�i�h�j�l�g�h�]���i�j�h�p�_�k�Z�� 

�M���e�b�l�_�j�Z�l�m�j�b���i�h�k�l�h�•�_���j�Z�a�e�b�q�b�l�b���i�j�b�k�l�m�i�b�� �m���^�_�n�b�g�b�k�Z�ƒ�m���g�b�\�h�Z���d�\�Z�e�b�l�_�l�Z�� �m�k�e�m�]�_����

�J�Z�a�e�b�d�_�� �k�_�� �h�^�g�h�k�_�� �i�j�_�� �k�\�_�]�Z�� �g�Z�� �l�h�� �d�h�•�b�� �i�h�•�Z�\�g�b�� �h�[�e�b�d�� �d�\�Z�e�b�l�_�l�Z�� �m�k�e�m�]�_�� �k�_��

�i�h�k�f�Z�l�j�Z���� �M�� �l�h�f�� �k�f �b�k�e�m�� �j�Z�a�e�b�d�m�•�_�f�h���q�_�l�b�j�b���h�[�e�b�d�Z�� �d�\�Z�e�b�l�_�l�Z�� �m�k�e�m�]�_���� �h�q�_�d�b�\�Z�g�b��

���a�Z�o�l�_�\�Z�g�b������ �i�j�h�•�_�d�l�h�\�Z�g�b�� ���i�e�Z�g�b�j�Z�g�b������ �j�_�Z�e�b�a�h�\�Z�g�b�� ���b�k�i�h�j�m�q�_�g�b���� �b�� �h�p�_�ƒ�_�g�b��

���^�h�`�b�\�‚�_�g�b���� �d�\�Z�e�b�l�_�l�� �m�k�e�m�]�_��(Quattro, 1998; European Committee for 

Standardization, 2000). �I�h�f�_�g�m�l�b�� �h�[�e�b�p�b�� �d�\�Z�e�b�l�_�l�Z�� �m�k�e�m�]�_�� �f�h�]�m�� �k�_�� �i�j�b�d�Z�a�Z�l�b�� �g�Z��

�i�_�l�‚�b���d�\�Z�e�b�l�_�l�Z���m�k�e�m�]�_�����k�e�b�d�Z 5.3). 

 

�K�e�b�d�Z��5.3�����I�_�l�‚�Z���d�\�Z�e�b�l�_�l�Z���m�k�e�m�]�_ 

�H�q�_�d�b�\�Z�g�b�� �d�\�Z�e�b�l�_�l�� �m�k�e�m�]�_���� �d�h�•�b�� �b�k�d�Z�a�m�•�_�� �i�h�l�j�_�[�_�� �d�h�j�b�k�g�b�d�Z���� �h�k�g�h�\�� �•�_�� �a�Z��

�i�e�Z�g�b�j�Z�ƒ�_���� �i�j�h�•�_�d�l�h�\�Z�ƒ�_�� �b�� �m�g�Z�i�j�_�{�_�ƒ�_�� �m�k�e�m�]�_�����A�Z�o�l�_�\�b�� �d�h�j�b�k�g�b�d�Z�� �g�Z�•�q�_�r�„�_�� �k�_��

�^�_�n�b�g�b�r�m�� �m�� �^�h�d�m�f�_�g�l�m�� �Ä�K�Z�`�_�l�Z�� �b�g�n�h�j�f�Z�p�b�•�Z�� �h�� �m�k�e�m�a�b�´�� �b�e�b�� �Ä�K�i�_�p�b�n�b�d�Z�p�b�•�Z��

�a�Z�o�l�_�\�Z�g�_�� �m�k�e�m�]�_�´�� �2�p�_�ƒ�_�g�b�� �d�\�Z�e�b�l�_�l �b�a�j�Z�`�Z�\�Z�� �k�l�_�i�_�g���a�Z�^�h�\�h�‚�k�l�\�Z�� �d�h�j�b�k�g�b�d�Z��

�^�h�k�l�b�]�g�m�l�b�f�� �j�_�a�m�e�l�Z�l�b�f�Z�� �k�b�k�l�_�f�Z���� �H�\�Z�� �^�\�Z�� �h�[�e�b�d�Z�� �d�\�Z�e�b�l�_�l�Z�� �k�_�� �g�Z�a�b�\�Z�•�m�� �b��

�k�m�[�•�_�d�l�b�\�g�b�f�� �d�\�Z�e�b�l�_�l�h�f�� �m�k�e�m�]�_�� �•�_�j�� �k�_�� �a�Z�k�g�b�\�Z�•�m�� �g�Z�� �e�b�q�g�b�f�� �k�l�Z�\�h�\�b�f�Z�� �b��

�^�h�`�b�\�‚�Z�•�m���d�h�j�b�k�g�b�d�Z����Parasuraman �b���^�j�� ���������������m�i�j�Z�\�h���^�_�n�b�g�b�r�m���g�b�\�h���d�\�Z�e�b�l�_�l�Z��
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�m�k�e�m�]�_�� �i�j�_�f�Z�� �g�b�\�h�m�� �i�_�j�p�_�i�p�b�•�_�� �d�h�j�b�k�g�b�d�Z�� �m�� �d�h�•�h�•�� �f�_�j�b�� �i�j�m�`�_�g�Z�� �m�k�e�m�]�Z�� �h�^�]�h�\�Z�j�Z��

�ƒ�b�o�h�\�b�f���h�q�_�d�b�\�Z�ƒ�b�f�Z�� 

�I�j�h�•�_�d�l�h�\�Z�g�b�� �d�\�Z�e�b�l�_�l�� �m�k�e�m�]�_ �h�^�k�e�b�d�Z�\�Z�� �k�l�_�i�_�g�� �m�k�Z�]�e�Z�r�_�g�h�k�l�b�� �i�h�l�j�_�[�Z��

�d�h�j�b�k�g�b�d�Z���k�Z���f�h�]�m�„�g�h�k�l�b�f�Z���i�j�_�\�h�a�g�b�d�Z�����I�Z�j�Z�f�_�l�j�b���h�\�h�]���h�[�e�b�d�Z���d�\�Z�e�b�l�_�l�Z�� �m�k�e�m�]�_��

�^�_�n�b�g�b�k�Z�g�b�� �k�m�� �^�h�d�m�f�_�g�l�h�f�� �d�h�•�b�� �k�_�� �g�Z�a�b�\�Z��„ �K�i�_�p�b�n�b�d�Z�p�b�•�Z�� �m�k�e�m�]�_“. 

�K�i�_�p�b�n�b�d�Z�p�b�•�Z �m�k�e�m�]�_���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z���h�[�m�o�\�Z�l�Z���f�j�_�`�m �e�b�g�b�•�Z��

�b�� �ƒ�_�g�_�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�_���� �j�_�^�h�\�b�� �\�h�`�ƒ�_���� �l�Z�j�b�n�g�b�� �k�b�k�l�_�f�� �b�l�^�����J�_�Z�e�b�a�h�\�Z�g�b��

�d�\�Z�e�b�l�_�l �h�^�j�Z�`�Z�\�Z�� �d�\�Z�e�b�l�_�l�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �k�b�k�l�_�f�Z�����J�_�Z�e�b�a�h�\�Z�g�b�� �d�\�Z�e�b�l�_�l��

�m�k�e�m�]�_�� �i�j�_�^�k�l�Z�\�‚�Z�� �•�_�^�Z�g�� �h�^�� �g�Z�•�a�g�Z�q�Z�•�g�b�•�b�o�� �_�e�_�f�_�g�Z�l�Z�� �a�Z�� �Z�g�Z�e�b�a�m�� �b�� �m�g�Z�i�j�_�{�_�ƒ�_��

�d�\�Z�e�b�l�_�l�Z�� �l�j�Z�g�k�i�h�j�l�g�_�� �m�k�e�m�]�_�����H�\�b�� �h�[�e�b�p�b�� �d�\�Z�e�b�l�_�l�Z�� �m�k�e�m�]�_�� �g�Z�a�b�\�Z�•�m�� �k�_��

�h�[�•�_�d�l�b�\�g�b�f�� �d�\�Z�e�b�l�_�l�h�f���� �d�h�•�b�� �k�_�� �f�h�`�_���b�a�f�_�j�b�l�b�� �b�� �b�k�l�j�Z�`�b�l�b�� �i�j�b�f�_�g�h�f��

�h�^�]�h�\�Z�j�Z�•�m�„�b�o���k�i�_�p�b�•�Z�e�g�b�o���f�_�l�h�^�Z��  

�;�b�e�h�� �k�Z�� �d�h�]�� �Z�k�i�_�d�l�Z�� �^�Z�� �k�_�� �i�h�k�f�Z�l�j�Z���� �^�_�n�b�g�b�k�Z�ƒ�_�� �g�b�\�h�Z�� �d�\�Z�e�b�l�_�l�Z�� �m�k�e�m�]�_�� �a�Z�o�l�_�\�Z��

�i�j�_�l�o�h�^�g�h�� �^�_�n�b�g�b�k�Z�ƒ�_�� �h�^�]�h�\�Z�j�Z�•�m�„�b�o�� �i�Z�j�Z�f�_�l�Z�j�Z��– �k�\�h�•�k�l�Z�\�Z�� �b�� �i�h�^�k�\�h�•�k�l�Z�\�Z��

�d�\�Z�e�b�l�_�l�Z�����I�Z�j�Z�f�_�l�j�b���d�h�•�b�f�Z���k�_���h�i�b�k�m�•�m���k�\�h�•�k�l�\�Z���l�j�Z�g�k�i�h�j�l�g�h�]���k�b�k�l�_�f�Z���b���d�\�Z�e�b�l�_�l��

�l�j�Z�g�k�i�h�j�l�g�_�� �m�k�e�m�]�_�����f�h�]�m �^�Z�� �[�m�^�m���b�e�b���i�j�_�m�a�_�l�b�� �b�a�� �k�l�Z�g�^�Z�j�^�Z���� �i�Z�j�Z�f�_�l�j�b�� �d�h�•�b�� �k�m��

�b�a�\�_�^�_�g�b�� �h�^�� �i�Z�j�Z�f�_�l�Z�j�Z�� �b�a�� �k�l�Z�g�^�Z�j�^�Z�� �b�e�b�� �k�_�� �f�h�]�m�� �m�\�_�k�l�b�� �g�h�\�b�� �i�Z�j�Z�f�_�l�j�b���� �•�_�j��

�l�j�Z�g�k�i�h�j�l�g�Z�� �m�k�e�m�]�Z�� �b�f�Z�� �g�b�a�� �k�i�_�p�b�n�b�q�g�h�k�l�b�� �m�� �h�^�g�h�k�m�� �g�Z�� �h�k�l�Z�e�_�� �m�k�e�m�]�_���� �;�b�l�g�h�� �•�_��

�g�Z�]�e�Z�k�b�l�b�� �^�Z�� �k�m�r�l�b�g�k�d�b�� �k�\�b�� �i�Z�j�Z�f�_�l�j�b�� �m�� �j�_�Z�e�g�h�f�� �\�j�_�f�_�g�m�� �i�h�d�Z�a�m�•�m�� �d�\�Z�e�b�l�_�l��

�k�l�j�m�d�l�m�j�_���b���n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z���k�b�k�l�_�f�Z�����^�Z���k�_���f�_�j�‚�b�\�b (�^�Z���k�_���f�h�]�m���d�\�Z�g�l�b�n�b�d�h�\�Z�l�b), 

�^�Z�� �b�f�Z�•�m�� �•�Z�k�Z�g�� �n�b�a�b�q�d�b�� �k�f�b�k�Z�h�� �b �^�Z�� �i�j�b�i�Z�^�Z�•�m�� �o�h�f�h�]�_�g�b�f�� �k�d�m�i�h�\�b�f�Z�� �h�g�b�o��

�i�Z�j�Z�f�_�l�Z�j�Z�� �d�h�•�b�� �k�_�� �d�h�j�b�k�l�_�� �m�� �h�p�_�ƒ�b�\�Z�ƒ�m�� �b�� �[�b�e�Z�g�k�b�j�Z�ƒ�m�� �j�Z�^�Z�� �h�k�g�h�\�g�h�]�� �k�b�k�l�_�f�Z��

���N�b�e�b�i�h�\�b�„�� �b�� �K�l�Z�g�d�h�\�b�„���� �������������� �H�k�g�h�\�g�Z�� �o�b�•�_�j�Z�j�o�b�•�k�d�Z�� �d�e�Z�k�b�n�b�d�Z�p�b�•�Z�� �k�\�h�•�k�l�Z�\�Z��

�d�\�Z�e�b�l�_�l�Z���m�k�e�m�]�_���i�j�b�d�Z�a�Z�g�Z���•�_���g�Z���k�e�b�p�b 5.4. 

�M���h�d�\�b�j�m���k�\�Z�d�h�] �h�^���h�\�b�o���k�\�h�•�k�l�Z�\�Z���f�h�`�_���k�_���^�_�n�b�g�b�k�Z�l�b���\�b�r�_���i�h�^�k�\�h�•�k�l�Z�\�Z�����d�h�•�b���k�_��

�d�\�Z�g�l�b�n�b�d�m�•�m���h�^�j�_�{�_�g�b�f���i�Z�j�Z�f�_�l�j�b�f�Z�����d�h�•�b���f�h�]�m���b�f�Z�l�b���\�_�j�h�\�Z�l�g�h�k�g�b�����Z�i�k�h�e�m�l�g�b����

�j�_�e�Z�l�b�\�g�b�� �b�e�b�� �[�_�a�^�b�f�_�g�a�b�h�g�Z�e�g�b�� �h�[�e�b�d���� �Z�� �i�h�� �g�Z�q�b�g�m�� �h�^�j�_�{�b�\�Z�ƒ�Z�� �k�l�Z�l�b�k�l�b�q�d�b����

�_�d�k�i�_�j�l�g�b�� �b�e�b�� �l�_�h�j�b�•�k�d�b�����L�b�p�Z�� �������������� �•�_���k�m�[�e�b�f�b�j�Z�h���� �j�Z�a�\�b�h�� �b�� �^�Z�h�� �f�h�^�_�e�_�� �a�Z��

�i�j�h�j�Z�q�m�g�� �h�\�b�o�� �i�h�^�k�\�h�•�k�l�Z�\�Z���� �d�h�•�_�� �g�Z�a�b�\�Z�� �d�‚�m�q�g�b�f�� �i�h�d�Z�a�Z�l�_�‚�b�f�Z�� �i�_�j�n�h�j�f�Z�g�k�b��

�k�b�k�l�_�f�Z�����_�g�]�e�����.�H�\���3�H�U�I�R�U�P�D�Q�F�H���,�Q�G�L�F�D�W�R�U�V��– KPI).  
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�K�e�b�d�Z��5.4�����K�\�h�•�k�l�\�Z���d�\�Z�e�b�l�_�l�Z���m�k�e�m�]�_���m���k�b�k�l�_�f�m���•�Z�\�g�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z 

�K�Z�� �Z�k�i�_�d�l�Z���d�\�Z�e�b�l�_�l�Z���n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �e�b�g�b�•�_�� �•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z��

�a�Z���i�h�l�j�_�[�_���h�\�h�]���j�Z�^�Z���l�j�_�[�Z���b�a�^�\�h�•�b�l�b���i�h�d�Z�a�Z�l�_�‚�_���j�_�Z�e�b�a�Z�p�b�•�_���j�_�^�Z���\�h�`�ƒ�_�����d�h�•�b���k�m��

�]�j�m�i�b�k�Z�g�b���m���k�\�h�•�k�l�\�h���j�Z�k�i�h�e�h�`�b�\�h�k�l�b���m�k�e�m�]�_�����K�\�h�•�k�l�\�h���j�Z�k�i�h�e�h�`�b�\�h�k�l�b���k�_���k�Z�k�l�h�•�b��

�b�a�� �^�\�Z�� �i�h�^�k�\�h�•�k�l�\�Z���� �i�j�b�k�l�m�i�Z�q�g�h�k�l�� �b�� �g�_�i�j�_�d�b�^�g�h�k�l���� �I�j�b�k�l�m�i�Z�q�g�h�k�l�� �m�k�e�m�]�_�� �k�_��

�f�h�`�_�� �^�_�n�b�g�b�k�Z�l�b�� �d�Z�h�� �k�i�j�_�f�g�h�k�l�� �k�b�k�l�_�f�Z�� �^�Z�� �m�k�e�m�]�m�� �i�j�m�`�b�� �g�Z�� �a�Z�o�l�_�\�Z�g�h�f�� �f�_�k�l�m��

���j�Z�k�i�h�e�h�`�b�\�h�k�l���m���i�j�h�k�l�h�j�m�����b�� �m���a�Z�o�l�_�\�Z�g�h�f���l�j�_�g�m�l�d�m�����j�Z�k�i�h�e�h�`�b�\�h�k�l���m���\�j�_�f�_�g�m������

�K�i�h�k�h�[�g�h�k�l�� �^�Z�� �k�_�� �•�_�^�g�h�f�� �i�j�m�`�_�g�Z�� �m�k�e�m�]�Z�� �g�Z�k�l�Z�\�b�� �^�Z�� �k�_�� �i�j�m�`�Z�� �m�� �^�Z�l�h�f�� �i�_�j�b�h�^�m��

�\�j�_�f�_�g�Z���� �m�� �h�d�\�b�j�m�� �a�Z�^�Z�l�b�o�� �m�k�e�h�\�Z���� �g�Z�a�b�\�Z�� �k�_�� �g�_�i�j�_�d�b�^�g�h�k�l���� �I�h�^�k�\�h�•�k�l�\�h��

�g�_�i�j�_�d�b�^�g�h�k�l�b�� �i�j�Z�d�l�b�q�g�h�� �d�Z�j�Z�d�l�_�j�b�r�_�� �i�h�m�a�^�Z�g�h�k�l�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �k�b�k�l�_�f�Z��

�•�Z�\�g�h�]�� �f�Z�k�h�\�g�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z���� �h�^�g�h�k�g�h�� �i�h�m�a�^�Z�g�h�k�l�� �j�_�Z�e�b�a�Z�p�b�•�_�� �k�\�b�o��

�i�e�Z�g�b�j�Z�g�b�o���i�Z�j�Z�f�_�l�Z�j�Z���d�\�Z�e�b�l�_�l�Z���b���h�[�b�f�Z���l�j�Z�g�k�i�h�j�l�g�_���m�k�e�m�]�_�� 

�J�_�a�m�e�l�Z�l�b�� �g�_�d�b�o�� �b�k�l�j�Z�`�b�\�Z�ƒ�Z�� �d�\�Z�e�b�l�_�l�Z�� �m�k�e�m�]�_�� �i�h�d�Z�a�Z�e�Z�� �k�m�� �^�Z�� �•�_�� �i�h�m�a�^�Z�g�h�k�l��

�n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �g�Z�•�\�Z�`�g�b�•�_ (Parasuraman �b�� �^�j���� ������������ �)�L�O�L�S�R�Y�L�ü���b�� �^�j������2009; 

�N�b�e�b�i�h�\�b�„���b���^�j��, 2006) �b�e�b�� �•�_�^�g�h���h�^�� �g�Z�•�\�Z�`�g�b�•�b�o (Iseki �b��Taylor, 2010) �k�\�h�•�k�l�Z�\�Z 

�d�\�Z�e�b�l�_�l�Z�� �m�k�e�m�]�_�� �k�b�k�l�_�f�Z �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z. �G�Z�� �h�k�g�h�\�m��

�i�j�_�i�h�j�m�d�Z�� �b�a�� �i�h�k�l�h�•�_�„�b�o�� �k�l�Z�g�^�Z�j�^�Z�� ���,�(�&��������50-191, 1990) �b���^�h�k�l�m�i�g�_�� �e�b�l�_�j�Z�l�m�j�_��

(Quattro, �������������� �Z�e�b�� �b�� �e�b�q�g�b�o�� �b�k�d�m�k�l�Z�\�Z�� �b�a�� �g�b�a�Z�� �j�_�Z�e�b�a�h�\�Z�g�b�o�� �k�l�m�^�b�•�k�d�h-

�b�k�l�j�Z�`�b�\�Z�q�d�b�o�� �i�j�h�•�_�d�Z�l�Z���� �g�Z�� �D�Z�l�_�^�j�b�� �a�Z�� �^�j�m�f�k�d�b�� �b�� �]�j�Z�^�k�d�b�� �l�j�Z�g�k�i�h�j�l����
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�M�g�b�\�_�j�a�b�l�_�l�� �m�� �;�_�h�]�j�Z�^�m��– �K�Z�h�[�j�Z�„�Z�•�g�b�� �n�Z�d�m�e�l�_�l���� �^�_�n�b�g�b�k�Z�g�h�� �•�_�� ������ �i�h�^�k�\�h�•�k�l�Z�\�Z��

�d�\�Z�e�b�l�_�l�Z�� �m�k�e�m�]�_���m�� �k�b�k�l�_�f�m�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� �J�_�a�m�e�l�Z�l�b��

�i�h�f�_�g�m�l�b�o���b�k�l�j�Z�`�b�\�Z�ƒ�Z���i�m�[�e�b�d�h�\�Z�g�b���k�m�� �m���j�Z�^�h�\�b�f�Z���m���q�Z�k�h�i�b�k�b�f�Z���f�_�{�m�g�Z�j�h�^�g�h�]��

�a�g�Z�q�Z�•�Z ���)�L�O�L�S�R�Y�L�ü �b�� �^�j���� ������������ �%�D�M�þ�H�W�L�ü �b�� �^�j���� 2018), �Z�� �g�Z�� �g�Z�j�_�^�g�b�f���k�e�b�d�Z�f�Z 

�b�a�^�\�h�•�_�g�b�� �k�m�� �g�_�d�b�� �h�^�� �g�Z�•�a�g�Z�q�Z�•�g�b�•�b�o �j�_�a�m�e�l�Z�l�Z�� �h�q�_�d�b�\�Z�g�h�]�� �d�\�Z�e�b�l�_�l�Z�� �m�k�e�m�]�_����

�A�g�Z�q�Z�•�g�h�k�l�� �k�\�h�•�k�l�Z�\�Z�� �b�� �i�h�^�k�\�h�•�k�l�Z�\�Z�� �b�k�d�Z�a�Z�g�Z�� �•�_�� �d�j�h�a�� �i�j�h�k�_�q�Z�g�� �j�Z�g�]�� �a�g�Z�q�Z�•�g�h�k�l�b����

�R�l�h�� �•�_�� �g�b�`�b�� �i�j�h�k�_�q�Z�g�� �j�Z�g�]���� �i�Z�j�Z�f�_�l�Z�j�� �•�_�� �[�b�l�g�b�•�b�� �d�h�j�b�k�g�b�p�b�f�Z�� �K�\�h�•�k�l�\�h��

�i�h�m�a�^�Z�g�h�k�l�b�� �g�Z�e�Z�a�b�� �k�_�� �g�Z�� �i�j�\�h�f�� �f�_�k�l�m�� �i�h���a�g�Z�q�Z�•�g�h�k�l�b�� �m�� �k�\�b�f�� �\�j�_�f�_�g�k�d�b�f��

�i�j�_�k�_�p�b�f�Z���b�k�l�j�Z�`�b�\�Z�ƒ�Z���m���k�b�k�l�_�f�m���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z���m���;�_�h�]�j�Z�^�m��

�r�l�h���]�h�\�h�j�b���h���k�l�Z�[�b�e�g�h�k�l�b���b���d�h�g�l�b�g�m�Z�e�g�h�k�l�b���a�g�Z�q�Z�•�Z���h�\�h�]���i�h�d�Z�a�Z�l�_�‚�Z ���k�e�b�d�Z 5.5).  

 

�K�e�b�d�Z��5.5�����A�g�Z�q�Z�•�g�h�k�l���i�j�_�f�Z���i�j�h�k�_�q�g�h�f���j�Z�g�]�m���g�Z�•�\�Z�`�g�b�•�b�o���k�\�h�•�k�l�Z�\�Z���d�\�Z�e�b�l�_�l�Z���m�k�e�m�]�_���m��

�;�_�h�]�j�Z�^�m���h�^���������������^�h �������������]�h�^�b�g�_ 

�K�\�h�•�k�l�\�h�� �i�h�m�a�^�Z�g�h�k�l�b�� �i�j�_�f�Z���)�L�O�L�S�R�Y�L�ü �b�� �^�j�� (2009) �f�h�`�_�� �k�_�� �i�h�^�_�e�b�l�b�� �g�Z�� �\�b�r�_��

�i�h�^�k�\�h�•�k�l�Z�\�Z�����Q�Z�d���l�j�b���i�h�^�k�\�h�•�k�l�\�Z���i�h�m�a�^�Z�g�h�k�l�b�����j�_�^�h�\�g�h�k�l�����l�Z�q�g�h�k�l���b���j�_�Z�e�b�a�Z�p�b�•�Z��

�h�q�_�d�b�\�Z�g�h�]�� �\�j�_�f�_�g�Z�� �i�m�l�h�\�Z�ƒ�Z���� �d�h�j�b�k�g�b�p�b�� �k�b�k�l�_�f�Z�� �•�Z�\�g�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� �m��

�;�_�h�]�j�Z�^�m���j�Z�g�]�b�j�Z�e�b���k�m���d�Z�h���g�Z�•�\�Z�`�g�b�•�_���i�Z�j�Z�f�_�l�j�_���d�\�Z�e�b�l�_�l�Z���i�j�m�`�_�g�_���l�j�Z�g�k�i�h�j�l�g�_��

�m�k�e�m�]�_�����k�e�b�d�Z 5.6). 
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2005. 1,337 1,778 1,810 2,210 2,382 2,844 2,430 3,265

2006. 1,209 1,729 2,224 2,240 2,964 3,030 3,647 4,129

2007. 1,343 1,924 2,158 2,844 3,012 3,085 2,876 3,786

2010. 1,332 1,774 2,237 2,859 2,744 2,825 2,466 3,570
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�K�e�b�d�Z��5.6�����A�g�Z�q�Z�•�g�h�k�l���i�j�_�f�Z���i�j�h�k�_�q�g�h�f���j�Z�g�]�m���g�Z�•�\�Z�`�g�b�•�b�o���i�h�^�k�\�h�•�k�l�Z�\�Z���d�\�Z�e�b�l�_�l�Z���m�k�e�m�]�_��

�m���;�_�h�]�j�Z�^�m���h�^���������������h�^���������������]�h�^�b�g�_ 

�G�Z�� �k�e�b�p�b��5.7. �i�j�b�d�Z�a�Z�g�b�� �k�m���b�� �j�H�a�m�e�l�Z�l�b�� �b�k�l�j�Z�`�b�\�Z�ƒ�Z�� �a�Z�� �\�b�r�_�� �]�j�Z�^�h�\�Z�� �m��

�J�_�i�m�[�e�b�p�b�� �K�j�[�b�•�b15���� �d�h�•�Z �i�h�d�Z�a�m�•�m�� �^�Z�� �[�_�a�� �h�[�a�b�j�Z�� �g�Z�� �\�_�e�b�q�b�g�m�� �k�b�k�l�_�f�Z�� �b�� �[�j�h�•��

�d�h�j�b�k�g�b�d�Z�� �d�h�•�b�� �h�i�k�e�m�`�m�•�m�����d�h�j�b�k�g�b�p�b���\�j�_�f�_�� �i�m�l�h�\�Z�ƒ�Z�� �b�� �i�h�m�a�^�Z�g�h�k�l��

                                                

15 �L�b�p�Z���� �K������ �@�b�\�Z�g�h�\�b�„���� �I������ �b�� �^�j������ ���������������� �B�k�l�j�Z�`�b�\�Z�ƒ�_�� �k�l�Z�\�h�\�Z�� �d�h�j�b�k�g�b�d�Z�� �b�� �_�d�k�i�_�j�Z�l�Z����

�l�j�Z�g�k�i�h�j�l�g�b�o���i�h�l�j�_�[�Z���b���a�Z�o�l�_�\�Z���m���k�b�k�l�_�f�m���•�Z�\�g�h�]���f�Z�k�h�\�g�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z���m���I�Z�g�q�_�\�m�� 

�L�b�p�Z���� �K������ �@�b�\�Z�g�h�\�b�„���� �I������ �b�� �^�j������ ���������������� �B�k�l�j�Z�`�b�\�Z�ƒ�Z�� �m�� �p�b�‚�m�� �m�g�Z�i�j�_�{�_�ƒ�Z�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �b��

�i�j�b�]�j�Z�^�k�d�h�]���i�j�_�\�h�a�Z���i�m�l�g�b�d�Z���g�Z���l�_�j�b�l�h�j�b�•�b���]�j�Z�^�Z���G�b�r�Z�� 

�L�b�p�Z���� �K������ �@�b�\�Z�g�h�\�b�„���� �I������ �b�� �^�j������ ���������������� �K�l�m�^�b�•�Z�� �h�i�j�Z�\�^�Z�g�h�k�l�b�� �h�j�]�Z�g�b�a�h�\�Z�ƒ�Z�� �e�h�d�Z�e�g�h�]�� �•�Z�\�g�h�] 

�i�j�_�\�h�a�Z���g�Z���l�_�j�b�l�h�j�b�•�b���]�j�Z�^�Z���M�`�b�p�Z�����:�g�Z�e�b�a�Z���i�h�k�l�h�•�_�„�_�]���k�l�Z�ƒ�Z���k�b�k�l�_�f�Z���•�Z�\�g�h�]���f�Z�k�h�\�g�h�]���l�j�Z�g�k�i�h�j�l�Z��

�i�m�l�g�b�d�Z���m���]�j�Z�^�m���M�`�b�p�m�� 

�L�b�p�Z�����K�������@�b�\�Z�g�h�\�b�„�����I�������b���^�j�����������������������K�l�m�^�b�•�Z���•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �b���i�j�b�]�j�Z�^�k�d�h�]�� �i�j�_�\�h�a�Z���i�m�l�g�b�d�Z���g�Z��

�l�_�j�b�l�h�j�b�•�b���]�j�Z�^�Z���D�j�Z�]�m�•�_�\�p�Z�����D�Z�j�Z�d�l�_�j�b�k�l�b�d�_���i�m�l�g�b�d�Z���b���i�m�l�h�\�Z�ƒ�Z��– �j�_�a�m�e�l�Z�l�b���b�k�l�j�Z�`�b�\�Z�ƒ�Z�� 
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2005. 1,290 1,320 1,801 1,634 1,595 1,902 1,950 1,719 1,858 2,383 2,365 2,189

2006. 1,162 1,296 1,248 1,643 1,627 1,801 1,683 2,058 1,926 2,486 3,521 2,810

2007. 1,237 1,455 1,748 1,715 1,850 1,929 2,220 1,903 2,205 2,846 1,850 2,707

2010. 1,276 1,399 1,600 1,619 1,720 1,811 1,829 1,949 2,036 2,637 2,673 2,695
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�n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z���k�f�Z�l�j�Z�•�m���g�Z�•�a�g�Z�q�Z�•�g�b�•�b�f�� �k�\�h�•�k�l�\�b�f�Z �d�\�Z�e�b�l�_�l�Z�� �l�j�Z�g�k�i�h�j�l�g�_��

�m�k�e�m�]�_�� 

�K�e�b�d�Z��5.7. �I�j�h�k�_�q�Z�g���j�Z�g�]���a�g�Z�q�Z�•�Z���i�h�•�_�^�b�g�b�o���k�\�h�•�k�l�Z�\�Z �d�\�Z�e�b�l�_�l�Z �l�j�Z�g�k�i�h�j�l�g�_���m�k�e�m�]�_ 

�I �h�k�l�h�•�_ �j�Z�a�e�b�q�b�l�b�� �i�j�b�k�l�m�i�b�� �^�_�n�b�g�b�k�Z�ƒ�m�� �d�h�g�p�_�i�l�Z�� �i�h�m�a�^�Z�g�h�k�l�b�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z��

�k�b�k�l�_�f�Z�� �•�Z�\�g�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z����Abkowitz �b�� �^�j�� �������������� �^�_�n�b�g�b�r�m�� �i�h�m�a�^�Z�g�h�k�l��

�m�k�e�m�]�_���d�Z�h���\�Z�j�b�•�Z�p�b�•�m���k�\�h�•�k�l�Z�\�Z�� �m�k�e�m�]�_���b���_�n�_�d�l�_���l�b�o���\�Z�j�b�•�Z�p�b�•�Z���d�Z�d�h���g�Z���i�h�g�Z�r�Z�ƒ�_��

�d�h�j�b�k�g�b�d�Z�����i�m�l�g�b�d�Z�������l�Z�d�h���b���g�Z���i�_�j�n�h�j�f�Z�g�k�_���h�i�_�j�Z�l�h�j�Z�����I�j�m�`�Z�ƒ�_���i�h�m�a�^�Z�g�_���m�k�e�m�]�_��

�a�Z�� �/�H�Y�L�Q�V�R�Q�D�� �������������� �a�g�Z�q�b�� �h�^�j�`�Z�\�Z�ƒ�_�� �i�e�Z�g�b�j�Z�g�h�]�� �j�Z�k�i�h�j�_�^�Z�� �j�Z�^�Z�� ���j�_�^�Z�� �\�h�`�ƒ�_������

�h�^�j�`�Z�\�Z�ƒ�_�� �d�h�g�k�l�Z�g�l�g�h�]�� �b�g�l�_�j�\�Z�e�Z�� �b�� �f�b�g�b�f�b�a�Z�p�b�•�_�� �\�Z�j�b�•�Z�p�b�•�_�� �f�Z�d�k�b�f�Z�e�g�h�]��

�i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z�����H�\�Z�d�Z�\�� �g�Z�q�b�g�� �^�_�n�b�g�b�k�Z�ƒ�Z�� �i�h�m�a�^�Z�g�h�k�l�b�� �i�j�b�f�_�ƒ�_�g�� �•�_���b�� �m��

�g�Z�\�_�^�_�g�b�f�� �b�k�l�j�Z�`�b�\�Z�ƒ�b�f�Z�� �m�� �j�_�Z�e�g�b�f�� �k�b�k�l�_�f�b�f�Z �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z��

�i�m�l�g�b�d�Z���k�i�j�h�\�_�^�_�g�b�o���g�Z���D�Z�l�_�^�j�b���a�Z���^�j�m�f�k�d�b���b���]�j�Z�^�k�d�b���l�j�Z�g�k�i�h�j�l�����k�e�b�d�_ 5.7).  

�A�g�Z�q�Z�•�� �i�h�m�a�^�Z�g�h�k�l�b�� �d�\�Z�e�b�l�_�l�Z�� �m�k�e�m�]�_�� �i�m�l�g�b�p�b�� �b�k�d�Z�a�m�•�m�� �b�� �d�j�h�a�� �k�\�h�•�_�� �i�h�g�Z�r�Z�ƒ�_��

�i�j�b�e�b�d�h�f�� �d�h�j�b�r�„�_�ƒ�Z�� �k�b�k�l�_�f�Z���� �I�h�m�a�^�Z�g�h�k�l�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �f�h�`�_�� �[�b�l�b�� �i�j�_�k�m�^�g�b��

�n�Z�d�l�h�j���i�j�b�e�b�d�h�f���b�a�[�h�j�Z���d�Z�d�h���\�b�^�Z���l�j�Z�g�k�i�h�j�l�Z�����7�X�U�Q�T�X�L�V�W �b���%�R�Z�P�D�Q�������������������Z�e�b���b��

�b�a�[�h�j�Z�� �h�^�j�_�{�_�g�_�� �e�b�g�b�•�_�� �m�� �h�d�\�b�j�m �k�b�k�l�_�f�Z�� �•�Z�\�g�h�]�� �f�Z�k�h�\�g�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z��
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(Schmöcker �b��Bell, 2002; Liu �b���6�L�Q�K�D���� �������������� �L�Z�d�h�{�_���� �i�m�l�g�b�d�� �f�h�`�_�� �b�� �h�^�m�k�l�Z�l�b�� �h�^��

�d�h�j�b�r�„�_�ƒ�Z�� �k�b�k�l�_�f�Z�� ���$�E�N�R�Z�L�W�] �b��Tozzi, 1987). �I�j�h�f�_�g�_�� �i�h�g�Z�r�Z�ƒ�Z�� �i�m�l�g�b�d�Z�� �d�Z�h��

�i�h�k�e�_�^�b�p�Z�� �j�_�Z�d�p�b�•�Z�� �g�Z�� �g�b�\�h�� �i�h�m�a�^�Z�g�h�k�l�b�� �m�k�e�m�]�_�� �b�f�Z�•�m�� �a�g�Z�q�Z�•�Z�g �m�l�b�p�Z�•�� �g�Z��

�k�l�h�o�Z�k�l�b�q�g�h�k�l�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �m�� �i�j�h�k�l�h�j�m�� �b�� �\�j�_�f�_�g�m���� �M�� �g�Z�j�_�^�g�b�f��

�i�h�]�e�Z�\�‚�b�f�Z���^�Z�l���•�_���i�j�_�]�e�_�^���e�b�l�_�j�Z�l�m�j�_���d�h�•�Z���k�_���h�^�g�h�k�b���g�Z���b�k�l�j�Z�`�b�\�Z�ƒ�_���f�_�{�m�k�h�[�g�h�]��

�m�l�b�p�Z�•�Z�� �^�b�g�Z�f�b�q�d�b�o�� �_�e�_�f�_�g�Z�l�Z�� �e�b�g�b�•�_�� �b�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �I�j�_�� �l�h�]�Z�� �^�Z�l�Z�� �•�_��

�Z�g�Z�e�b�a�Z���b�g�l�_�j�\�Z�e�Z���k�e�_�{�_�ƒ�Z���\�h�a�b�e�Z���g�Z���e�b�g�b�•�b�����d�Z�h���h�k�g�h�\�g�h�]���m�e�Z�a�g�h�]���i�Z�j�Z�f�_�l�j�Z���d�h�•�b��

�h�^�j�_�{�m�•�_�� �i�h�m�a�^�Z�g�h�k�l�� �i�j�m�`�Z�ƒ�Z�� �l�j�Z�g�k�i�h�j�l�g�_�� �m�k�e�m�]�_�� �b�� �•�_�^�g�h�]�� �h�^�� �i�h�l�_�g�p�b�•�Z�e�g�b�o��

�n�Z�d�l�h�j�Z���h�^���m�l�b�p�Z�•�Z���g�Z���g�_�j�Z�\�g�h�f�_�j�g�h�k�l���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���g�Z���e�b�g�b�•�b�� 

5.2.1. �G�_�j�Z�\�g�h�f�_�j�g�h�k�l�b �b�g�l�_�j�\�Z�e�Z �m���i�j�h�k�l�h�j�m���b���\�j�_�f�_�g�m 

�M�� �i�h�]�e�Z�\�‚�m��2.1.2���� �^�_�n�b�g�b�k�Z�g�b�� �k�m�� �^�b�g�Z�f�b�q�d�b�� �_�e�_�f�_�g�l�b�� �e�b�g�b�•�_���� �I�e�Z�g�b�j�Z�g�b��

�^�b�g�Z�f�b�q�d�b�� �_�e�_�f�_�g�l�b�� �^�_�n�b�g�b�r�m�� �k�_�� �m�� �i�j�h�p�_�k�m�� �i�j�h�•�_�d�l�h�\�Z�ƒ�Z���g�Z�q�b�g�Z��

�n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�����j�_�^�Z���\�h�`�ƒ�_) �h�^�j�_�{�_�g�_���e�b�g�b�•�_�����B�g�l�_�j�\�Z�e���k�e�_�{�_�ƒ�Z�� �\�h�a�b�e�Z���•�_�^�Z�g���•�_��

�h�^�� �g�Z�•�\�Z�`�g�b�•�b�o�� �_�e�_�f�_�g�Z�l�Z�� �k�Z�� �Z�k�i�_�d�l�Z�� �d�\�Z�e�b�l�_�l�Z�� �m�k�e�m�]�_�� �d�h�•�Z�� �k�_�� �i�j�m�`�Z�� �d�h�j�b�k�g�b�d�m����

�I�j�b�e�b�d�h�f���j�_�Z�e�b�a�Z�p�b�•�_���j�_�^�Z���\�h�`�ƒ�_�����•�Z�\�‚�Z�•�m���k�_���h�^�j�_�{�_�g�b���k�m�[�•�_�d�l�b�\�g�b���b���h�[�•�_�d�l�b�\�g�b��

�i�j�h�[�e�_�f�b���� �d�Z�h�� �r�l�h�� �k�m�� �h�l�d�Z�a�� �k�b�k�l�_�f�Z�� �g�Z�� �\�h�a�b�e�b�f�Z���� �d�\�Z�j�h�\�b�� �g�Z�� �f�j�_�`�b���� �m�k�e�h�\�b��

�h�^�\�b�•�Z�ƒ�Z���k�Z�h�[�j�Z�„�Z�•�Z�����k�Z�h�[�j�Z�„�Z�•�g�_���g�_�a�]�h�^�_�����d�h�•�b���f�h�]�m���^�h�\�_�k�l�b���^�h���i�h�j�_�f�_�„�Z�•�Z���m���j�_�^�m��

�\�h�`�ƒ�_���� �H�\�b�� �i�h�j�_�f�_�„�Z�•�b�� �k�m�� �i�h�k�_�[�g�h�� �b�a�j�Z�`�_�g�b�� �g�Z�� �e�b�g�b�•�Z�f�Z�� �k�Z�� �g�b�k�d�b�f�� �k�l�_�i�_�g�h�f��

�b�a�^�\�h�•�_�g�h�k�l�b�� �l�j�Z�k�_���� �D�Z�d�h�� �[�b�� �k�_�� �h�\�b���i�h�j�_�f�_�„�Z�•�b �g�Z�� �_�n�b�d�Z�k�Z�g�� �g�Z�q�b�g�� �h�l�d�e�h�g�b�e�b����

�g�_�h�i�o�h�^�g�h�� �•�_�� �\�j�r�b�l�b�� �d�h�g�l�j�h�e�m�� �k�i�j�h�\�h�{�_�ƒ�Z�� �j�_�^�Z�� �\�h�`�ƒ�_���� �D�h�g�l�j�h�e�Z�� �k�i�j�h�\�h�{�_�ƒ�Z��

�j�_�^�Z�� �\�h�`�ƒ�_�� �k�Z�k�l�h�•�b�� �k�_�� �m�� �_�\�b�^�_�g�l�b�j�Z�ƒ�m�� �\�j�_�f�_�g�Z���^�h�e�Z�a�Z�d�Z�� �b�� �i�h�e�Z�a�Z�d�Z�� �\�h�a�b�e�Z �g�Z��

�l�_�j�f�b�g�m�k�b�f�Z�� �b���b�e�b�� �k�l�Z�•�Z�e�b�r�l�b�f�Z�� �b�� �m�i�h�j�_�{�b�\�Z�ƒ�m�� �^�h�[�b�•�_�g�b�o�� �\�j�_�^�g�h�k�l�b�� �k�Z��

�i�e�Z�g�b�j�Z�g�b�f�� 

�D�\�Z�g�l�b�n�b�d�Z�p�b�•�Z�� �g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b�� �j�_�Z�e�b�a�Z�p�b�•�_�� �b�g�l�_�j�\�Z�e�Z�� �g�Z�•�q�_�r�„�_�� �i�h�^�j�Z�a�m�f�_�\�Z��

�b�a�j�Z�q�m�g�Z�\�Z�ƒ�_�� �h�k�g�h�\�g�b�o�� �k�l�Z�l�b�k�l�b�q�d�b�o�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �j�_�Z�e�b�a�h�\�Z�g�h�]�� �k�d�m�i�Z��

�b�g�l�_�j�\�Z�e�Z �a�Z�� �k�\�Z�d�b�� �k�f�_�j��( �O�I)  �b�� �k�l�Z�•�Z�e�b�r�l�_��( �O) �g�Z�� �e�b�g�b�•�b���� �k�j�_�^�ƒ�_�� �\�j�_�^�g�h�k�l�b��

(���N%�æ�à,�æ) �b�� �k�l�Z�g�^�Z�j�^�g�h�]�� �h�^�k�l�m�i�Z�ƒ�Z�� �j�_�Z�e�b�a�h�\�Z�g�h�]�� �b�g�l�_�j�\�Z�e�Z��(�ê�E�N�æ�à,�æ)���� �d�Z�h�� �b��

�d�h�_�n�b�p�b�•�_�g�l�Z�� �\�Z�j�b�•�Z�p�b�•�_��(�-�R�æ�à,�æ) �j�_�Z�e�b�a�h�\�Z�g�h�]���b�g�l�_�j�\�Z�e�Z�� �d�h�•�b�� �•�_�� �•�_�^�g�Z�d��

�d�h�e�b�q�g�b�d�m���h�\�Z���^�\�Z���i�Z�j�Z�f�_�l�j�Z�� 
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 �-�R�æ�à,�æ=
�ê�E�N�æ�à,�æ

���N%�æ�à,�æ
 (5.9) 

�G�Z�� �k�e�b�p�b��5.8. �i�j�b�d�Z�a�Z�g�_�� �k�m�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�_�� �]�m�k�l�b�g�_�� �_�f �i�b�j�b�•�k�d�_�� �j�Z�k�i�h�^�_�e�_��

�j�_�Z�e�b�a�h�\�Z�g�h�]�� �b�g�l�_�j�\�Z�e�Z�� �a�Z�� �b�a�Z�[�j�Z�g�Z�� �k�l�Z�•�Z�e�b�r�l�Z�� �^�m�`�� �e�b�g�b�•�_���� �m�� �h�i�l�_�j�_�„�_�g�b�•�_�f��

�k�f�_�j�m�� �m�� �d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�h�f�� �i�_�j�b�h�^�m�� �\�j�_�f�_�g�Z���� �:�g�Z�e�b�a�Z�� �k�e�b�d�_�� �m�d�Z�a�m�•�_�� �g�Z�� �l�h�� �^�Z��

�\�_�e�b�q�b�g�Z�� �j�_�Z�e�b�a�h�\�Z�g�h�]�� �b�g�l�_�j�\�Z�e�Z �a�Z�\�b�k�b�� �h�^�� �ƒ�_�]�h�\�_�� �i�e�Z�g�b�j�Z�g�_�� ���i�j�h�•�_�d�l�h�\�Z�g�_����

�\�j�_�^�g�h�k�l�b���� �Z�e�b�� �k�l�h�o�Z�k�l�b�q�g�h�k�l�� �\�j�_�^�g�h�k�l�b�� �b�g�l�_�j�\�Z�e�Z�� �j�Z�k�l�_�� �k�Z�� �i�h�j�Z�k�l�h�f�� �j�Z�k�l�h�•�Z�ƒ�Z��

�h�^���i�h�q�_�l�g�h�]���k�l�Z�•�Z�e�b�r�l�Z�����h�^�g�h�k�g�h���k�Z���i�h�j�Z�k�l�h�f���j�_�^�g�h�]���[�j�h�•�Z �k�l�Z�•�Z�e�b�r�l�Z���� 

 

�K�e�b�d�Z��5.8�����N�m�g�d�p�b�•�Z���]�m�k�l�b�g�_���_�f�i�b�j�b�•�k�d�_���j�Z�k�i�h�^�_�e�_���j�_�Z�e�b�a�h�\�Z�g�b�o���b�g�l�_�j�\�Z�e�Z���a�Z���b�a�Z�[�j�Z�g�Z��

�k�l�Z�•�Z�e�b�r�l�Z���^�m�`���e�b�g�b�•�_ 

�3�_�^�Z�g���n�_�g�h�f�_�g���d�h�•�b���k�_���•�Z�\�‚�Z���g�Z���e�b�g�b�•�Z�f�Z���•�_���h�^���i�h�k�_�[�g�h�]���a�g�Z�q�Z�•�Z���a�Z���g�_�j�Z�\�g�h�f�_�j�g�h�k�l��

�l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���g�Z���e�b�g�b�•�b���m���i�_�j�b�h�^�m���k�l�Z�p�b�h�g�Z�j�g�h�k�l�b�����L�h���•�_���l�a�\�����Ä�k�m�k�l�b�a�Z�ƒ�_�³��

�\�h�a�b�e�Z�� ���_�g�]�e���� �E�X�Q�F�K�L�Q�J������ �d�h�•�_�� �k�_�� �^�_�n�b�g�b�r�_�� �d�Z�h�� �k�e�m�q�Z�•�� �d�Z�^�Z�� �^�\�Z�� �m�a�Z�k�l�h�i�g�Z�� �\�h�a�b�e�Z��

�i�j�h�e�Z�a�_���d�j�h�a���i�j�_�k�_�q�g�m���l�Z�q�d�m�� �e�b�g�b�•�_�����g�Z�•�q�_�r�„�_�� �•�_���l�h�� �k�l�Z�•�Z�e�b�r�l�_���� �m���b�g�l�_�j�\�Z�e�m���d�h�•�b��

�•�_�� �d�j�Z�„�b�� �h�^�� �i�e�Z�g�b�j�Z�g�h�]���� �M�a�j�h�p�b�� �h�\�_�� �i�h�•�Z�\�_�� �f�h�]�m�� �[�b�l�b�� �g�_�i�e�Z�g�b�j�Z�g�b�� �m�k�e�h�\�b�� �m��

�k�Z�h�[�j�Z�„�Z�•�m�����a�Z�]�m�r�_�ƒ�Z�����k�Z�h�[�j�Z�„�Z�•�g�_���g�_�a�]�h�^�g�_�����Z�l�f�h�k�n�_�j�k�d�_���i�j�b�e�b�d�_�����F�_�{�m�l�b�f�����\�j�e�h��

�q�_�k�l�h���^�h���k�m�k�l�b�a�Z�ƒ�Z���\�h�a�b�e�Z���^�h�e�Z�a�b���a�[�h�]���g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z�� 
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�H�\�m���i�h�•�Z�\�m���k�m���i�j�\�b���^�_�n�b�g�b�k�Z�e�b���1�H�Z�H�O�O �b��Potts (1964). �H�g�b���k�m���i�h�d�Z�a�Z�e�b���^�Z���i�h�k�l�h�•�b��

�a�g�Z�q�Z�•�g�Z�� �d�h�j�_�e�Z�p�b�•�Z�� �b�a�f�_�{�m�� �[�j�h�•�Z�� �a�Z�o�l�_�\�Z�� �i�m�l�g�b�d�Z�� �b�� �\�j�_�f�_�g�Z�� �a�Z�^�j�`�Z�\�Z�ƒ�Z�� �\�h�a�b�e�Z��

�g�Z�� �k�l�Z�•�Z�e�b�r�l�b�f�Z�� �b�� �^�Z�� �g�_�h�q�_�d�b�\�Z�g�h�� �\�b�k�h�d�b�� �l�j�Z�g�k�i�h�j�l�g�b�� �a�Z�o�l�_�\�b�� �f�h�]�m�� �^�h�\�_�k�l�b�� �^�h��

�Ä�k�m�k�l�b�a�Z�ƒ�Z�³�� �\�h�a�b�e�Z���� �I�h�^�� �i�j�_�l�i�h�k�l�Z�\�d�h�f�� �j�Z�\�g�h�f�_�j�g�h�]�� �g�Z�b�e�Z�k�d�Z�� �i�m�l�g�b�d�Z�� �g�Z��

�k�l�Z�•�Z�e�b�r�l�Z�� �b�� �b�^�_�g�l�b�q�g�b�o�� �\�j�_�f�_�g�Z�� �\�h�`�ƒ�_�� �b�a�f�_�{�m�� �k�l�Z�•�Z�e�b�r�l�Z�� �b�� �^�m�`�b�g�Z��

�f�_�{�m�k�l�Z�g�b�q�g�h�]�� �j�Z�k�l�h�•�Z�ƒ�Z���� �h�g�b�� �k�m�� �i�h�d�Z�a�Z�e�b�� �^�Z�� �^�h�� �k�m�k�l�b�a�Z�ƒ�Z�� �\�h�a�b�e�Z�� �^�h�e�Z�a�b�� �Z�d�h�� �•�_��

�b�g�l�_�g�a�b�l�_�l�� �i�h�l�h�d�Z�� �g�Z�b�e�Z�k�d�Z�� ���_�g�]�e���� �D�U�U�L�Y�D�O�� �U�D�W�H���� �i�m�l�g�b�d�Z�� �\�_�„�b�� �h�^�� �i�h�e�h�\�b�g�_��

�b�g�l�_�g�a�b�l�_�l�Z�� �i�h�l�h�d�Z�� �m�e�Z�a�Z�d�Z�� �i�m�l�g�b�d�Z�����_�g�]�e���� �E�R�D�U�G�L�Q�J�� �U�D�W�H���� �m�� �\�h�a�b�e�h�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�m����

�H�\�^�_�� �l�j�_�[�Z�� �g�Z�]�e�Z�k�b�l�b�� �^�Z�� �k�_�� �i�h�^�� �b�g�l�_�g�a�b�l�_�l�h�f�� �i�h�l�h�d�Z�� �m�e�Z�a�Z�d�Z�� �i�m�l�g�b�d�Z��

�i�h�^�j�Z�a�m�f�_�\�Z���f�h�]�m�„�b���[�j�h�•���i�m�l�g�b�d�Z���d�h�•�b���f�h�`�_���m�„�b�� �m���\�h�a�b�e�h���m���h�^�j�_�{�_�g�h�f���b�g�l�_�j�\�Z�e�m��

�\�j�_�f�_�g�Z�� �b�� �d�h�•�b�� �i�j�_�� �k�\�_�]�Z�� �a�Z�\�b�k�b�� �h�^�� �l�_�o�g�b�q�d�h-�_�d�k�i�e�h�Z�l�Z�p�b�h�g�b�o�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z��

�\�h�a�b�e�Z�� �b�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �k�l�Z�•�Z�e�b�r�l�Z���� �d�Z�h�� �b�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �d�j�_�l�Z�ƒ�Z�� �i�m�l�g�b�d�Z����

�<�_�e�b�d�b �[�j�h�•�� �Z�m�l�h�j�Z�� �d�h�j�b�k�l�b�� �h�\�Z�•�� �b�k�l�b�� �h�^�g�h�k�����;�Z�g�d�h�\�b�„���� ������������ �6�F�K�Pöcker �b�� �^�j���� 

2015; Fonzone �b�� �^�j���� 2015). �Q�_�k�l�h�� �k�_�� �i�h�^�j�Z�a�m�f�_�\�Z�� �^�Z�� �•�_�� �\�j�_�^�g�h�k�l�� �b�g�l�_�g�a�b�l�_�l�Z��

�m�e�Z�a�Z�d�Z�� �i�m�l�g�b�d�Z�� �d�h�g�k�l�Z�g�l�g�Z���� �h�^�g�h�k�g�h�� �^�Z�� �k�m�� �k�\�Z�� �k�l�Z�•�Z�e�b�r�l�Z���b�k�l�b�o�� �l�_�o�g�b�q�d�h-

�l�_�o�g�h�e�h�r�d�b�o�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���� �k�\�Z�� �\�h�a�b�e�Z�� �b�k�l�h�]�� �l�b�i�Z ���l�_�o�g�b�q�d�h-�_�d�k�i�e�h�Z�l�Z�p�b�h�g�b�o��

�d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z������ �Z�� �i�m�l�g�b�p�b�� �b�k�l�b�o�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �m�� �i�h�]�e�_�^�m�� �f�h�[�b�e�g�h�k�l�b���� �H�\�Z��

�i�j�_�l�i�h�k�l�Z�\�d�Z�� �\�Z�`�b�� �b�� �a�Z�� �f�h�^�_�e��Newell �b��Potts-�Z�� ���������������� �I�h�j�_�^�� �h�]�j�Z�g�b�q�Z�\�Z�•�m�„�b�o��

�i�j�_�l�i�h�k�l�Z�\�d�b�� �d�h�•�_�� �g�b�k�m�� �m�� �k�d�e�Z�^�m�� �k�Z�� �j�_�Z�e�g�b�f�� �k�b�k�l�_�f�b�f�Z���� �f�Z�g�Z�� �ƒ�b�o�h�\�h�]�� �f�h�^�_�e�Z��

�•�_�k�l�_�� �m�� �l�h�f�_�� �r�l�h�� �a�Z�g�_�f�Z�j�m�•�m�� �i�h�k�l�h�•�Z�ƒ�_�� �^�j�m�]�b�o�� �Z�e�l�_�j�g�Z�l�b�\�g�b�o�� �e�b�g�b�•�Z�� �d�h�•�b�f�Z��

�i�m�l�g�b�p�b���f�h�]�m���j�_�Z�e�b�a�h�\�Z�l�b���k�\�h�•�_���i�m�l�h�\�Z�ƒ�_�� 

�K�l�h�o�Z�k�l�b�q�g�h�k�l�� �\�j�_�f�_�g�Z�� �d�Z�r�ƒ�_�ƒ�Z�� �m�� �i�j�h�k�l�h�j�m�� �b�� �\�j�_�f�_�g�m�� �i�j�Z�l�b���\�_�„�� �^�_�n�b�g�b�k�Z�g�_��

�g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b�� �j�_�Z�e�b�a�h�\�Z�g�b�o�� �b�g�l�_�j�\�Z�e�Z�� �k�e�_�{�_�ƒ�Z�� �\�h�a�b�e�Z����Newell �b��Potts (1964) 

�^�_�n�b�g�b�k�Z�e�b�� �k�m�� �\�j�_�f�_�� �d�Z�r�ƒ�_�ƒ�Z�� �k�\�Z�d�h�]�� �\�h�a�b�e�Z�� �d�Z�h�� �n�m�g�d�p�b�•�m�� �[�j�h�•�Z�� �k�l�Z�•�Z�e�b�r�l�Z����

�[�j�h�•�Z�� �\�h�a�b�e�Z�� �b�� �b�g�b�p�b�•�Z�e�g�h�]�� �d�Z�r�ƒ�_�ƒ�Z�� �g�Z�� �i�h�q�_�l�g�h�f�� �k�l�Z�•�Z�e�b�r�l�m���� �:�g�Z�e�b�a�h�f�� �f�h�^�_�e�Z��

�f�h�`�_�� �k�_�� �a�Z�d�‚�m�q�b�l�b�� �^�Z�� �k�_�� �d�Z�r�ƒ�_�ƒ�Z�� �\�h�a�b�e�Z�� �i�j�_�g�h�k�_�� �g�_�� �k�Z�f�h�� �^�m�`�� �e�b�g�b�•�_�� ���k�Z��

�i�j�_�{�_�g�b�f�� �j�Z�k�l�h�•�Z�ƒ�_�f������ �g�_�]�h�� �b�� �k�Z�� �\�j�_�f�_�g�h�f���� �D�Z�r�ƒ�_�ƒ�_�� �^�h�k�l�b�`�_�� �f�Z�d�k�b�f�Z�e�g�m��

�\�j�_�^�g�h�k�l�� �a�Z�� �g�_�d�h�e�b�d�h�� �g�Z�j�_� �̂g�b�o�� �\�h�a�b�e�Z�� �h�^�� �l�j�_�g�m�l�d�Z�� �i�j�\�h�]�� �d�Z�r�ƒ�_�ƒ�Z���� �Z�e�b�� �i�h�k�e�_��

�l�h�]�Z���h�i�Z�^�Z���b���\�j�_�f�_�g�k�d�b���g�_�k�l�Z�•�_.  
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5.2.2. �M�l�b�p�Z�•���b�g�l�_�j�\�Z�e�Z���k�e�_�{�_�ƒ�Z���b �h�^�k�l�m�i�Z�ƒ�Z���b�g�l�_�j�\�Z�e�Z���g�Z���g�Z�d�m�i�‚�Z�ƒ�_���i�m�l�g�b�d�Z���b��

�[�j�h�•���m�e�Z�a�Z�d�Z 

�I�h�a�g�Z�\�Z�ƒ�_�� �j�Z�k�i�h�^�_�e�_�� �g�Z�b�e�Z�k�d�Z�� �i�m�l�g�b�d�Z�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�_�� �h�^�� �i�j�_�k�m�^�g�h�]�� �•�_�� �a�g�Z�q�Z�•�Z�� �a�Z��

�f�h�^�_�e�b�j�Z�ƒ�_���m�e�Z�a�Z�d�Z���i�m�l�g�b�d�Z���b���i�j�h�l�h�d�Z���i�m�l�g�b�d�Z���g�Z���e�b�g�b�•�b�����Z�e�b���b���^�b�f�_�g�a�b�h�g�b�k�Z�ƒ�_��

�g�_�h�i�o�h�^�g�b�o���d�Z�i�Z�p�b�l�_�l�Z�����N�b�e�b�i�h�\�b�„�����b���^�j�� (200�������j�Z�a�\�b�e�b���k�m���k�l�h�o�Z�k�l�b�q�d�b���f�h�^�_�e �a�Z��

�h�i�l�b�f�b�a�Z�p�b�•�m�� �d�Z�i�Z�p�b�l�_�l�Z�� �k�l�Z�•�Z�e�b�r�l�Z�� �g�Z�� �h�k�g�h�\�m�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �l�h�d�h�\�Z�� �g�Z�b�e�Z�a�Z�d�Z��

�i�m�l�g�b�d�Z���� �d�Z�h�� �b�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� ���m�e�Z�a�Z�d�Z���� �b�a�e�Z�a�Z�d�Z�� �b��

�i�j�h�l�h�d�Z�������G�Z���e�b�g�b�•�Z�f�Z���d�h�•�_���b�f�Z�•�m���f�Z�e�_���\�j�_�^�g�h�k�l�b���b�g�l�_�j�\�Z�e�Z �g�Z�•�q�_�r�„�_���k�_���k�f�Z�l�j�Z���^�Z��

�•�_�� �^�h�e�Z�a�Z�d�� �i�m�l�g�b�d�Z�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�_�� �k�e�m�q�Z�•�Z�g�� �^�h�]�Z�{�Z�•���� �h�^�g�h�k�g�h�� �^�Z�� �i�m�l�g�b�p�b�� �g�_��

�i�j�b�e�Z�]�h�{�Z�\�Z�•�m�� �k�\�h�•�_�� �\�j�_�f�_�� �^�h�e�Z�k�d�Z�� �j�_�^�m�� �\�h�`�ƒ�_�� �K�Z�f�b�f�� �l�b�f�� �b�� �\�_�h�f�Z���h�k�_�l�‚�b�\�b�� �g�Z��

�g�_�j�Z�\�g�h�f�_�j�g�h�� �d�j�_�l�Z�ƒ�_�� �\�h�a�b�e�Z�����L�a�\����„ �f �Z�e�b�� �b�g�l�_�j�\�Z�e�³�� �k�_�� �g�Z�•�q�_�r�„�_�� �^�_�n�b�g�b�r�_�� �d�Z�h��

�f�Z�ƒ�b�� �h�^�� ����-12min (O’Flaherty �b��Mangan, 1970; Seddon & Day, 1974; Jolliffe �b��

�+�X�W�F�K�L�Q�V�R�Q���� ������������ �9�D�Q�� �2�R�U�W���� �������������� �Z�e�b�� �b�f�Z�� �i�j�b�f�_�j�Z�� �^�Z�� �•�_�� �h�\�Z�•�� �b�g�l�_�j�\�Z�e�� �f�g�h�]�h��

�f�Z�ƒ�b���d�Z�h���d�h�^���/�X�H�W�K�L���b���^�j., (2007), �d�h�•�b���m�a�b�f�Z�•�m�������P�L�Q���d�Z�h���]�j�Z�g�b�p�m�����K�Z���^�j�m�]�_���k�l�j�Z�g�_����

�g�Z�� �e�b�g�b�•�Z�f�Z�� �k�Z�� �\�_�„�b�f���b�g�l�_�j�\�Z�e�h�f���� �r�l�h�� �•�_���d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �e�b�g�b�•�Z�� �k�Z�� �f�Z�ƒ�b�f��

�h�i�l�_�j�_�„�_�ƒ�_�f���b�e�b���i�j�b�]�j�Z�^�k�d�b�o���e�b�g�b�•�Z�����\�_�„�b�g�Z���d�h�j�b�k�g�b�d�Z���•�_���i�j�_�l�o�h�^�g�h���m�i�h�a�g�Z�l�Z���k�Z��

�j�_�^�h�f�� �\�h�`�ƒ�_�� �b�� �i�j�_�f�Z�� �ƒ�_�f�m�� �i�e�Z�g�b�j�Z�•�m�� �k�\�h�•�_�� �i�m�l�h�\�Z�ƒ�_���� �r�l�h�� �h�\�_�� �d�h�j�b�k�g�b�d�_�� �q�b�g�b��

�h�k�_�l�‚�b�\�b�f���g�Z���g�_�l�Z�q�g�h�k�l���d�j�_�l�Z�ƒ�Z���\�h�a�b�e�Z�����I�j�_�f�Z���g�_�d�b�f���b�k�l�j�Z�`�b�\�Z�ƒ�b�f�Z���k�e�m�q�Z�•�g�h�k�l��

�^�h�e�Z�a�Z�d�Z���i�m�l�g�b�d�Z���•�_���b�a�j�Z�`�_�g�b�•�Z�� �m���\�Z�g�\�j�r�g�b�f���g�_�]�h���m���\�j�r�g�b�f���i�_�j�b�h�^�b�f�Z��(Csikos �b��

Currie, 2007). 

�J�Z�k�i�h�^�_�e�Z�� �g�Z�b�e�Z�k�d�Z�� �i�m�l�g�b�d�Z�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�_�� �g�Z�•�q�_�r�„�_�� �k�_�� �h�i�b�k�m�•�_�� �I�h�Z�k�h�g�h�\�h�f��

�j�Z�k�i�h�^�_�e�h�f�� ��Van Oort �b��van Nes, 2009; Gentile �b���1�R�H�N�H�O���� ������������ �b�e�b�� �k�_��

�i�j�_�l�i�h�k�l�Z�\�‚�Z�� �^�Z�� �i�m�l�g�b�p�b�� �^�h�e�Z�a�_�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�_�� �m�� �k�e�m�q�Z�•�g�h�f�� �i�h�l�h�d�m�� �q�b�•�b�� �•�_��

�b�g�l�_�g�a�b�l�_�l�� �d�h�g�k�l�Z�g�l�Z�g�� ���1�H�Z�H�O�O �b���3�R�W�W�V���� ������������ �/�L�X�� �	�� �6�L�Q�K�D���� �������������� �f�Z�^�Z�� �b�f�Z��

�b�k�l�j�Z�`�b�\�Z�ƒ�Z�� �d�h�•�Z�� �k�m�� �i�h�d�Z�a�Z�e�Z�� �^�Z�� �k�_�� �l�_�k�l�h�\�b�f�Z�� �g�_�� �f�h�]�m�� �m�l�\�j�^�b�l�b�� �k�e�Z�]�Z�ƒ�Z�� �k�Z��

�i�j�_�l�i�h�k�l�Z�\�‚�_�g�b�f�� �j�Z�k�i�h�^�_�e�Z�f�Z�����=�e�Z�^�h�\�b�„�� �������������� �•�_�� �l�_�k�l�h�f�� �J�h�f�Z�g�h�\�k�d�h�]�� �g�Z��

�k�l�Z�•�Z�e�b�r�l�m�� �K�P�� �Ä�<�h�`�^�h�\�Z�p�³�� ���e�b�g�b�•�_�� ������ �b���������� �•�_�^�b�g�h�� �a�Z�� �•�m�l�Z�j�ƒ�b�� �\�j�r�g�b�� �i�_�j�b�h�^��

�^�h�[�b�h�� �k�e�Z�]�Z�ƒ�Z�� �k�Z�� �_�d�k�i�h�g�_�g�p�b�•�Z�e�g�h�f�� �j�Z�k�i�h�^�_�e�h�f���� �^�h�d�� �k�m�� �a�Z�� �g�h�j�f�Z�e�g�m�� �b��

�j�Z�\�g�h�f�_�j�g�m���j�Z�k�i�h�^�_�e�m���a�Z���k�\�_���i�_�j�b�h�^�_���k�l�Z�p�b�h�g�Z�j�g�h�k�l�b�����d�Z�h���b���a�Z���_�d�k�i�h�g�_�g�p�b�•�Z�e�g�m�� �m��

�h�k�l�Z�e�b�f�� �i�_�j�b�h�^�b�f�Z���� �l�_�k�l�h�\�b�� �[�b�e�b�� �g�_�]�Z�l�b�\�g�b���� �K�e�Z�]�Z�ƒ�_�� �k�Z�� �I�h�Z�k�h�g�h�\�g�h�f��

�j�Z�k�i�h�^�_�e�h�f�� �g�b�•�_�� �l�_�k�l�b�j�Z�g�h�����:�m�l�h�j�� �a�Z�d�‚�m�q�m�•�_�� �^�Z�� �k�m�� �\�j�_�f�_�g�k�d�b�� �i�j�_�k�_�p�b�� �h�^�� �•�_�^�g�h�]��
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�q�Z�k�Z���� �a�Z�� �d�h�•�b�� �k�m�� �j�Z�{�_�g�Z�� �l�_�k�l�b�j�Z�ƒ�Z���� �i�j�_�\�_�e�b�d�b�� �b�� �^�Z�� �l�j�_�[�Z�� �l�_�k�l�b�j�Z�l�b�� �m�� �d�j�Z�„�b�f��

�b�g�l�_�j�\�Z�e�b�f�Z���\�j�_�f�_�g�Z�����g�Z�•�q�_�r�„�_���•�_���l�h�������P�L�Q�� 

�3�h�r�� �•�_�^�g�Z�� �q�b�ƒ�_�g�b�p�Z���•�_�� �a�g�Z�q�Z�•�g�Z�� �a�Z�� �Z�g�Z�e�b�a�m�� �m�a�Z�•�Z�f�g�_�� �\�_�a�_�� �b�a�f�_�{�m�� �l�j�Z�g�k�i�h�j�l�g�_��

�i�h�g�m�^�_�� �b�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z���� �Z�� �l�h�� �•�_�� �i�b�l�Z�ƒ�_�� �k�l�_�i�_�g�Z�� �i�h�a�g�Z�\�Z�ƒ�Z�� �j�_�^�Z�� �\�h�`�ƒ�_��

���l�Z�q�g�b�o�� �\�j�_�f�_�g�Z�� �i�h�e�Z�a�Z�d�Z���� �h�^�� �k�l�j�Z�g�_�� �i�m�l�g�b�d�Z���� �M�� �_�j�b�� �f�h�^�_�j�g�b�o�� �B�L�K�� �k�b�k�l�_�f�Z��

�f�h�]�m�„�g�h�k�l�b�� �b�g�n�h�j�f�b�k�Z�ƒ�Z�� �d�h�j�b�k�g�b�d�Z�� �m�� �k�\�b�f�� �n�Z�a�Z�f�Z�� �i�m�l�h�\�Z�ƒ�Z���� �i�j�_�� �i�h�q�_�l�d�Z���� �g�Z��

�k�l�Z�•�Z�e�b�r�l�m���� �m�� �\�h�a�b�e�m���� �B�g�n�h�j�f�Z�p�b�•�_�� �d�h�•�_�� �k�m�� �^�h�k�l�m�i�g�_�� �f�h�]�m�� �m�l�b�p�Z�l�b�� �g�Z�� �i�j�h�f�_�g�m��

�i�h�g�Z�r�Z�ƒ�Z�� �d�h�j�b�k�g�b�d�Z�� �r�l�h�� �g�_�d�b�� �h�^�� �b�k�l�j�Z�`�b�\�Z�q�Z�� �m�a�b�f�Z�•�m�� �m�� �h�[�a�b�j�� �m�� �f�h�^�_�e�b�f�Z��

�j�Z�k�i�h�^�_�e�_�� �i�m�l�g�b�d�Z�� �i�h���e�b�g�b�•�Z�f�Z�� ���1öckel �b��Weckek, 2009). Gentile �b�� �^�j�� (2005) �k�m��

�i�h�d�Z�a�Z�e�b�� �^�Z���i�j�_�l�i�h�k�l�Z�\�d�Z�� �k�e�m�q�Z�•�g�h�k�l�b�� �g�Z�b�e�Z�k�d�Z�� �i�m�l�g�b�d�Z�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�_�� �h�k�l�Z�•�_�� �m��

�k�b�k�l�_�f�b�f�Z �]�^�_�� �k�m �b�g�n�h�j�f�Z�p�b�•�_�� �i�m�l�g�b�d�m�� �h�� �g�Z�b�e�Z�k�p�b�f�Z�� �\�h�a�b�e�Z�� �^�h�k�l�m�i�g�_�� �l�_�d�� �d�Z�^�Z��

�k�l�b�]�g�_�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�_���� �F�_�{�m�l�b�f���� �d�Z�^�Z�� �•�_�� �j�_�q�� �h�� �\�b�k�h�d�h�n�j�_�d�\�_�g�l�g�b�f�� �m�k�e�m�]�Z�f�Z��

�l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z���� �l�•���� �e�b�g�b�•�Z�f�Z�� �k�Z�� �b�g�l�_�j�\�Z�e�b�f�Z�� �f�Z�ƒ�b�f�� �h�^�� ���� �P�L�Q�� �a�g�Z�q�Z�•�Z�g�� �[�j�h�•��

�i�m�l�g�b�d�Z�� �g�b�•�_�� �m�i�h�a�g�Z�l�� �k�Z�� �l�Z�q�g�b�f�� �i�h�e�Z�k�p�b�f�Z�� �\�h�a�b�e�Z���� �H�\�h�� �•�_�� �i�h�k�_�[�g�h�� �k�e�m�q�Z�•�� �m��

�k�b�k�l�_�f�b�f�Z���]�^�_���•�_���\�_�e�b�d�h�� �m�q�_�r�„�_���e�b�g�b�•�Z���k�Z���l�b�i�h�f���l�j�Z�k�_���P�����d�h�^���d�h�•�b�o���k�m���b�g�l�_�j�\�Z�e�b��

�k�e�_�{�_�ƒ�Z�� �\�h�a�b�e�Z�� �k�e�m�q�Z�•�g�b�� �b�� �k�l�h�o�Z�k�l�b�q�g�b���� �d�Z�h�� �r�l�h�� �•�_�� �l�h�� �k�e�m�q�Z�•�� �m���\�_�„�b�g�b�� �k�b�k�l�_�f�Z��

�•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� �m�� �k�\�_�l�m���� �B�Z�d�h�� �g�Z�� �e�b�g�b�•�Z�f�Z�� �k�Z�� �l�Z�d�\�b�f����

�k�e�m�q�Z�•�g�b�f�� �b�g�l�_�j�\�Z�e�b�f�Z�� �k�e�_�{�_�ƒ�Z�� �\�h�a�b�e�Z���� �i�m�l�g�b�p�b�� �g�_�f�Z�•�m�� �[�h�‚�m�� �h�i�p�b�•�m�� �h�k�b�f��

�k�e�m�q�Z�•�g�h�]�� �g�Z�b�e�Z�k�d�Z�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�_���� �m�� �\�_�e�b�d�h�f�� �[�j�h�•�� �k�e�m�q�Z�•�_�\�Z�� �i�h�k�l�h�•�b�� �[�Z�j�� �b�a�\�_�k�Z�g��

�g�b�\�h�� �d�h�j�_�e�Z�p�b�•�_�� �b�a�f�_�{�m���j�_�Z�e�b�a�h�\�Z�g�b�o�� �b�g�l�_�j�\�Z�e�Z�� �k�e�_�{�_�ƒ�Z�� �\�h�a�b�e�Z�� �b�� �i�h�l�h�d�Z��

�g�Z�b�e�Z�k�d�Z�� �i�m�l�g�b�d�Z�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�_�� ��Fonzone �b�� �^�j���� �������������� �F�h�`�_�� �k�_�� �j�_�„�b�� �^�Z�� �•�_��

�i�h�g�Z�r�Z�ƒ�_�� �d�h�j�b�k�g�b�d�Z�� �i�h�^�� �m�l�b�p�Z�•�_�f�� �d�Z�d�h�� �i�h�m�a�^�Z�g�h�k�l�b�� �l�j�Z�g�k�i�h�j�l�g�_�� �m�k�e�m�]�_���� �l�Z�d�h�� �b��

�d�\�Z�e�b�l�_�l�Z���^�h�k�l�m�i�g�b�o���b�g�n�h�j�f�Z�p�b�•�Z���h���n�m�g�d�p�b�h�g�b�k�Z�ƒ�m���k�b�k�l�_�f�Z���m���j�_�Z�e�g�h�f���\�j�_�f�_�g�m���� 

�9�D�Q�� �2�R�U�W�� �������������� �M�H�� �m�l�\�j�^�b�h�� �^�Z���������� �i�m�l�g�b�d�Z�� �^�h�e�Z�a�b���g�Z�� �k�l�Z�•�Z�e�b�r�l�_���m�� �i�_�j�b�h�^�m�� �h�^������

�P�L�Q���i�j�_���i�h�e�Z�k�d�Z���\�h�a�b�e�Z�����-�R�O�O�L�I�I�H �b���+�X�W�F�K�L�Q�V�R�Q�����������������^�_�e�_���i�m�l�g�b�d�_���g�Z���k�l�Z�•�Z�e�b�r�l�m���g�Z��

�l�j�b�� �]�j�m�i�_���� �i�m�l�g�b�d�_�� �d�h�•�b�� �^�h�e�Z�a�_�� �l�Z�q�g�h���g�Z�� �\�j�_�f�_�� �a�Z�� �i�h�e�Z�a�Z�d�� �b�� �q�b�•�_�� �•�_�� �\�j�_�f�_�� �q�_�d�Z�ƒ�Z 

�•�_�^�g�Z�d�h�� ������ �i�m�l�g�b�d�_�� �d�h�•�b�� �k�m�� �m�i�h�a�g�Z�l�b�� �k�Z�� �j�_�^�h�f�� �\�h�`�ƒ�_�� �b�� �i�j�_�f�Z�� �ƒ�_�f�m�� �^�_�n�b�g�b�r�m��

�f�b�g�b�f�Z�e�g�h�� �\�j�_�f�_�� �q�_�d�Z�ƒ�Z���� �b�� �l�j�_�„�m�� �]�j�m�i�m�� �i�m�l�g�b�d�Z�� �d�h�•�b�� �^�h�e�Z�a�_�� �k�e�m�q�Z�•�g�h�� �g�Z��

�k�l�Z�•�Z�e�b�r�l�_���� �H�g�b�� �^�Z�•�m�� �f�h�^�_�e�_�� �a�Z�� �i�j�h�j�Z�q�m�g�� �i�j�h�p�_�g�l�Z�� �m�q�_�r�„�Z�� �k�\�Z�d�_�� �h�^�� �h�\�b�o�� �]�j�m�i�Z��

�i�m�l�g�b�d�Z���m���m�d�m�i�g�h�•���i�h�i�m�e�Z�p�b�•�b���a�Z�k�g�h�\�Z�g�_���g�Z���\�j�_�f�_�g�m���q�_�d�Z�ƒ�Z���h�\�b�o���]�j�m�i�Z���d�h�j�b�k�g�b�d�Z��

�i�h�•�_�^�b�g�Z�q�g�h�� �b�� �m�d�m�i�g�h�� �a�Z�� �k�\�_�� �g�Z�� �b�k�l�h�f�� �k�l�Z�•�Z�e�b�r�l�m���� �:�m�l�h�j�b�� �k�m�� �g�Z�� �]�j�m�i�b�� �h�^�� ������
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�k�l�Z�•�Z�e�b�r�l�Z�� �m�l�\�j�^�b�e�b���^�Z���i�h�k�l�h�•�b���•�Z�d�Z���d�h�j�_�e�Z�p�b�•�Z���b�a�f�_�{�m���i�j�h�p�_�g�l�Z���i�m�l�g�b�d�Z���d�h�•�b���k�m��

�m�i�h�a�g�Z�l�b�� �k�Z�� �j�_�^�h�f�� �\�h�`�ƒ�_�� �b�� �i�j�_�f�Z�� �ƒ�_�f�m�� �^�_�n�b�g�b�r�m�� �f�b�g�b�f�Z�e�g�h�� �\�j�_�f�_ �q�_�d�Z�ƒ�Z�� ���k�Z��

�h�a�g�Z�d�h�f��p���� �b�� �i�h�l�_�g�p�b�•�Z�e�g�_�� �d�h�j�b�k�l�b�� �m�� �\�b�^�m�� �k�f�Z�ƒ�_�ƒ�Z�� �\�j�_�f�_�g�Z�� �q�_�d�Z�ƒ�Z�� �m�� �h�^�g�h�k�m�� �g�Z��

�k�e�m�q�Z�•�g�_�� �^�h�e�Z�k�d�_�� ���k�Z�� �h�a�g�Z�d�h�f��g). �:�m�l�h�j�b�� �a�Z�d�‚�m�q�m�•�m�� �^�Z�� �•�_���i�j�h�p�_�g�Z�l��p �\�_�„�b�� �m��

�\�j�r�g�h�f���m���h�^�g�h�k�m���g�Z���\�Z�g�\�j�r�g�b���i�_�j�b�h�^�� 

Liu �b���6�L�Q�K�D�� �������������� �k�m�� �l�Z�d�h�{�_�� �m�l�\�j�^�b�e�b�� �^�Z�� �i�h�k�l�h�•�b�� �k�g�Z�`�g�Z�� �i�h�a�b�l�b�\�g�Z�� �d�h�j�_�e�Z�p�b�•�Z��

�b�a�f�_�{�m�� �[�j�h�•�Z�� �m�e�Z�a�Z�d�Z�� �i�m�l�g�b�d�Z�� �b�� �b�g�l�_�j�\�Z�e�Z�� �k�e�_�{�_�ƒ�Z�� �\�h�a�b�e�Z���� �d�Z�h�� �b�� �b�a�f�_�{�m�� �[�j�h�•�Z��

�m�e�Z�a�Z�d�Z�� �b�� �\�j�_�f�_�g�Z�� �a�Z�^�j�`�Z�\�Z�ƒ�Z�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�b�f�Z���� �H�g�b�� �i�j�_�l�i�h�k�l�Z�\�‚�Z�•�m�� �^�Z�� �•�_��

�b�g�l�_�g�a�b�l�_�l�� �i�h�l�h�d�Z�� �g�Z�b�e�Z�k�d�Z�� �i�m�l�g�b�d�Z�� �d�h�g�k�l�Z�g�l�Z�g�� �b�� �^�Z�� �\�_�„�b�� �[�j�h�•�� �i�m�l�g�b�d�Z�� �d�h�•�b�� �k�_��

�g�Z�d�m�i�‚�Z�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�m�� �m�� �k�e�m�q�Z�•�m�� �\�_�„�b�o�� �b�g�l�_�j�\�Z�e�Z�� �^�h�\�h�^�b�� �^�h�� �i�h�\�_�„�Z�ƒ�Z�� �\�j�_�f�_�g�Z��

�a�Z�^�j�`�Z�\�Z�ƒ�Z���\�h�a�b�e�Z���g�Z���k�l�Z�•�Z�e�b�r�l�m�����:�d�h���•�_���b�g�l�_�j�\�Z�e���f�Z�ƒ�b���h�^���i�e�Z�g�b�j�Z�g�h�]���_�n�_�d�Z�l���•�_��

�k�m�i�j�h�l�Z�g���� �G�_�j�Z�\�g�h�f�_�j�Z�g �[�j�h�•�� �m�e�Z�a�Z�d�Z�� �i�m�l�g�b�d�Z�� �m�a�j�h�d�m�•�_�� �g�_�j�Z�\�g�h�f�_�j�g�h�k�l�� �\�j�_�f�_�g�Z��

�a�Z�^�j�`�Z�\�Z�ƒ�Z�� �\�h�a�b�e�Z�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�b�f�Z�� �b�� �r�l�h���f�h�`�_�� �^�h�\�_�k�l�b�� �^�h�� �\�_�„�� �i�h�f�b�ƒ�Z�g�h�]��

�n�_�g�h�f�_�g�Z���Ä�k�m�k�l�b�a�Z�ƒ�Z�³���\�h�a�b�e�Z�����M���g�Z�k�l�Z�\�d�m���h�\�h�]���b�k�l�j�Z�`�b�\�Z�ƒ�Z���6�R�U�U�D�W�L�Q�L���b���^�j���� (2008) 

�g�Z���b�k�l�h�•���l�_�k�l���e�b�g�b�•�b���k�b�f�m�e�b�j�Z�•�m���j�Z�a�e�b�q�b�l�_���k�p�_�g�Z�j�b�•�_���k�Z���i�h�\�_�„�Z�ƒ�_�f���[�j�h�•�Z���i�m�l�g�b�d�Z��

�h�^�� ���������� �������� �b�� �������� �b�� �a�Z�d�‚�m�q�m�•�m�� �^�Z�� �i�h�j�Z�k�l�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z���k�f�Z�ƒ�m�•�_��

�i�h�m�a�^�Z�g�h�k�l�� �l�j�Z�g�k�i�h�j�l�g�_�� �m�k�e�m�]�_���� �h�^�g�h�k�g�h�� �i�h�\�_�„�Z�\�Z�� �\�Z�j�b�•�Z�[�b�e�g�h�k�l�� �b��

�g�_�j�Z�\�g�h�f�_�j�g�h�k�l���b�g�l�_�j�\�Z�e�Z���k�e�_�{�_�ƒ�Z���\�h�a�b�e�Z���b���\�j�_�f�_�g�Z���i�j�_�\�h�a�Z�� 

Bowman �b���7�X�U�Q�T�X�L�V�W�� �������������� �^�Z�e�b�� �k�m�� �f�h�^�_�e �g�Z�b�e�Z�k�d�Z�� �i�m�l�g�b�d�Z�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�_���� �d�h�•�b��

�j�Z�k�i�h�^�_�e�m�� �g�Z�b�e�Z�a�Z�d�Z�� �\�_�a�m�•�_�� �a�Z�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�_�� �l�j�Z�g�k�i�h�j�l�g�_�� �i�h�g�m�^�_�� �b�� �i�h�m�a�^�Z�g�h�k�l��

�i�j�m�`�_�g�_�� �m�k�e�m�]�Z�����5�b�o�h�\���f�h�^�_�e�� �•�_���j�Z�a�j�Z�{�_�g���h�^���k�l�j�Z�g�_���)�R�Q�]�R�Q�H �b���^�j�� (2015), �d�h�•�b���k�m��

�i�j�_�^�e�h�`�b�e�b�� �l�a�\���� �Ä�f�h�^�_�e�� �f�_�r�h�\�b�l�h�]�� �i�h�g�Z�r�Z�ƒ�Z�³�� �i�j�_�f�Z�� �d�h�f�_�� �i�m�l�g�b�p�b �m�a�b�f�Z�•�m�� �m��

�h�[�a�b�j�� �h�q�_�d�b�\�Z�g�_�� �g�Z�b�e�Z�k�d�_�� �\�h�a�b�e�Z�� �b�� �i�j�_�f�Z�� �ƒ�b�f�Z�� �^�_�n�b�g�b�r�m�� �\�j�_�f�_�� �^�h�e�Z�k�d�Z�� �g�Z��

�k�l�Z�•�Z�e�b�r�l�_���� �B�a�[�h�j�� �\�j�_�f�_�g�Z�� �^�h�e�Z�k�d�Z�� �h�^�j�_�{�m�•�m�� �l�Z�d�h�� �^�Z�� �\�j�_�f�_�� �q�_�d�Z�ƒ�Z�� �g�_�� �[�m�^�_��

�i�j�_�^�m�]�Z�q�d�h���� �Z�e�b�� �b�� �^�Z�� �r�Z�g�k�_�� �^�Z�� �i�j�h�i�m�k�l�_�� �i�h�e�Z�a�Z�d�� �[�m�^�m�� �f�b�g�b�f�Z�e�g�_���� �H�\�Z�•�� �b�a�[�h�j 

�f�h�^�_�e�h�\�Z�g�� �•�_�� �k�m�f�h�f�� �\�_�j�h�\�Z�l�g�h�„�_ �m�e�Z�k�d�Z�� �m�� �m�a�Z�k�l�h�i�g�Z�� �\�h�a�b�e�Z�� �d�h�•�Z�� �a�Z�\�b�k�b�� �h�^��

�i�h�m�a�^�Z�g�h�k�l�b�� �j�_�Z�e�b�a�Z�p�b�•�_�� �b�g�l�_�j�\�Z�e�Z���� �:�m�l�h�j�b�� �k�m�� �i�h�d�Z�a�Z�e�b�� �^�Z�� �•�_�� �j�Z�k�i�h�^�_�e�Z�� �^�h�e�Z�k�d�Z��

�i�m�l�g�b�d�Z���Ä�^�Z�e�_�d�h���h�^���j�Z�\�g�h�f�_�j�g�_�³���� 

Fonzone �b�� �^�j�� (2015) �k�m�� �Z�g�Z�e�b�a�b�j�Z�e�b�� �b�� �m�l�b�p�Z�•�� �m�d�m�i�g�_�� �\�_�e�b�q�b�g�_�� �l�j�Z�g�k�i�h�j�l�g�b�o��

�a�Z�o�l�_�\�Z�� �g�Z�� �g�_�j�Z�\�g�h�f�_�j�g�h�k�l�� �b�g�l�_�j�\�Z�e�Z���� �h�^�g�h�k�g�h�� �i�h�•�Z�\�m�� �k�m�k�l�b�a�Z�ƒ�Z�� �\�h�a�b�e�Z���� �G�Z��

�i�j�b�f�_�j�m�� �k�m�� �i�h�d�Z�a�Z�e�b �m�l�b�p�Z�•�� �g�b�`�_�]�� ��������putnika���K���� �b�� �\�b�r�_�]�� �[�j�h�•�Z�� �a�Z�o�l�_�\�Z�� �i�m�l�g�b�d�Z��
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(125 putnika���K���� �g�Z�� �i�h�•�Z�\�m�� �h�^�k�l�m�i�Z�ƒ�Z�� �b�g�l�_�j�\�Z�e�Z�� �^�m�`�� �e�b�g�b�•�_�� �a�Z�� �d�h�•�m�� �k�m�� �^�b�g�Z�f�b�q�d�b��

�_�e�_�f�_�g�l�b�� �i�e�Z�g�b�j�Z�g�b�� �a�Z�� ��������putnika���K�� �m�� �l�h�d�m�� �i�h�k�f�Z�l�j�Z�g�h�] �\�j�_�f�_�g�k�d�h�]�� �i�_�j�b�h�^�Z���� �M��

�i�j�\�h�f���k�e�m�q�Z�•�m���a�[�h�]���f�Z�ƒ�_�]���[�j�h�•�Z���a�Z�o�l�_�\�Z���\�h�a�b�e�h���k�_���d�j�Z�„�_���a�Z�^�j�`�Z�\�Z���g�Z���k�l�Z�•�Z�e�b�r�l�b�f�Z��

�b���k�m�k�l�b�`�_���g�Z�j�_�^�g�h���\�h�a�b�e�h�����M���^�j�m�]�h�f���k�e�m�q�Z�•�m�����a�[�h�]���\�_�„�_�]���h�i�l�_�j�_�„�_�ƒ�Z���e�b�g�b�•�_�����\�j�_�f�_��

�a�Z�^�j�`�Z�\�Z�ƒ�Z���\�h�a�b�e�Z���g�Z���k�l�Z�•�Z�e�b�r�l�b�f�Z���•�_���^�m�`�_���b���^�h�e�Z�a�b���^�h���h�^�k�l�m�i�Z�ƒ�Z���h�^���i�e�Z�g�b�j�Z�g�b�o��

�\�j�_�f�_�g�Z���i�h�e�Z�a�Z�d�Z�����M���h�[�Z���k�e�m�q�Z�•�Z���h�^�k�l�m�i�Z�ƒ�Z���b�g�l�_�j�\�Z�e�Z���j�Z�k�l�m���i�h�j�Z�k�l�h�f���m�^�Z�‚�_�g�h�k�l�b��

�k�l�Z�•�Z�e�b�r�l�Z�� �h�^�� �i�h�q�_�l�g�h�]�� �l�_�j�f�b�g�m�k�Z�����:�m�l�h�j�b�� �l�\�j�^�_�� �b�� �^�Z�� �g�_�j�Z�\�g�h�f�_�j�g�b�� �^�h�e�Z�k�p�b��

�i�m�l�g�b�d�Z�� �g�_�� �f�h�j�Z�•�m�� �^�Z�� �b�a�Z�a�h�\�m�� �g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b�� �m�� �j�_�Z�e�b�a�Z�p�b�•�b�� �b�g�l�_�j�\�Z�e�Z�� �m�d�h�e�b�d�h��

�•�_�� �[�j�h�•�� �m�e�Z�a�Z�d�Z�� �i�m�l�g�b�d�Z �\�_�„�b�� �h�^�� �d�j�b�l�b�q�g�_�� �\�j�_�^�g�h�k�l�b���� �H�\�Z�� �d�j�b�l�b�q�g�Z�� �\�j�_�^�g�h�k�l��

�\�_�a�Z�g�Z�� �•�_�� �a�Z�� �n�m�g�d�p�b�•�m�� �j�Z�k�i�h�^�_�e�_�� �g�Z�b�e�Z�a�Z�d�Z�� �i�m�l�g�b�d�Z�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�_���� �d�h�•�Z�� �f�h�`�_��

�b�f�Z�l�b�� �j�Z�a�e�b�q�b�l�� �h�[�e�b�d�� �m�� �a�Z�\�b�k�g�h�k�l�b�� �h�^�� �i�h�m�a�^�Z�g�h�k�l�b�� �m�k�e�m�]�_�� �b�� �g�b�\�h�Z�� �Z�\�_�j�a�b�•�_��

�i�m�l�g�b�d�Z���i�j�_�f�Z���j�b�a�b�d�m���i�j�h�i�m�r�l�Z�ƒ�Z���i�h�e�Z�k�d�Z�� 

�G�Z�•�\�Z�`�g�b�•�_���m�g�Z�i�j�_�{�_�ƒ�_���m���h�^�g�h�k�m���g�Z���f�h�^�_�e�_���%�R�Z�P�D�Q �b���7�X�U�Q�T�X�L�V�W�����������������b���1�H�Z�H�O�O �b��

�3�R�W�W�V�������������������•�_���m���l�h�f�_���r�l�h���•�_���f�h�^�_�e���)�R�Q�]�R�Q�H �b���^�j�� (2015) �f�g�h�]�h���j�_�Z�e�g�b�•�b���•�_�j���m���k�_�[�b��

�m�d�‚�m�q�m�•�_���l�a�\�����k�m�k�l�b�a�Z�ƒ�_���b���i�j�_�l�b�p�Z�ƒ�_���\�h�a�b�e�Z�����0�H�{�m�l�b�f�����b���l�Z�•�� �f�h�^�_�e���b�f�Z���h�^�j�_�{�_�g�Z��

�h�]�j�Z�g�b�q�_�ƒ�Z���� �j�Z�k�i�h�^�_�e�Z�� �g�Z�b�e�Z�a�Z�d�Z���i�m�l�g�b�d�Z�� �•�_�� �d�h�g�l�b�g�m�Z�e�g�Z�� �e�h�]�b�l�� �n�m�g�d�p�b�•�Z���� �g�_�f�Z��

�g�_�h�i�k�e�m�`�_�g�b�o�� �i�m�l�g�b�d�Z��– �k�\�b�� �i�m�l�g�b�p�b�� �k�_�� �m�d�j�p�Z�\�Z�•�m�� �m�� �i�j�\�h�� �\�h�a�b�e�h�� �[�_�a�� �h�[�a�b�j�Z�� �g�Z��

�i�h�i�m�ƒ�_�g�h�k�l�� �\�h�a�b�e�Z���� �^�h�e�Z�a�Z�d�� �i�m�l�g�b�d�Z�� �g�_�� �a�Z�\�b�k�b�� �h�^�� �l�h�]�Z�� �r�l�Z�� �k�_�� �^�_�r�Z�\�Z�� �g�Z��

�i�j�_�l�o�h�^�g�b�f�� �k�l�Z�•�Z�e�b�r�l�b�f�Z��– �g�b�k�m�� �b�f�� �^�h�k�l�m�i�g�_�� �b�g�n�h�j�f�Z�p�b�•�_�� �m�� �j�_�Z�e�g�h�f�� �\�j�_�f�_�g�m, 

�\�_�„�� �k�Z�f�h�� �i�e�Z�g�b�j�Z�g�b�� �j�_�^�h�\�b�� �\�h�`�ƒ�_���� �m�e�Z�k�p�b�� �i�m�l�g�b�d�Z�� �k�_�� �g�_�� �m�a�b�f�Z�•�m�� �m�� �h�[�a�b�j�� �•�_�j�� �k�m��

�h�^�\�h�•�_�g�Z�� �\�j�Z�l�Z�� �a�Z�� �m�e�Z�a�� �b�� �b�a�e�Z�a�� �i�m�l�g�b�d�Z���� �L�Z�d�h�{�_���� �Z�m�l�h�j�b�� �i�h�k�f�Z�l�j�Z�•�m�� �k�Z�f�h�� �•�_�^�g�m��

�e�b�g�b�•�m�����Z���g�_���f�j�_�`�m���g�Z���d�h�•�h�•���k�m���\�j�e�h���q�_�k�l�Z���i�j�_�d�e�Z�i�Z�ƒ�Z�� 

Schmöcker �b�� �^�j�� �������������� �i�h�k�f�Z�l�j�Z�•�m�� �i�j�h�[�e�_�f�� �Ä�k�m�k�l�b�a�Z�ƒ�Z�³�� �\�h�a�b�e�Z���� �Z�e�b�� �g�Z��

�•�_�^�g�h�k�l�Z�\�g�h�•���f�j�_�`�b���h�^���^�\�_���e�b�g�b�•�_���d�h�•�_�� �k�_���i�j�_�d�e�Z�i�Z�•�m�����5�b�o�h�\���f�h�^�_�e���k�_���a�Z�k�g�b�\�Z�� �g�Z��

Newell �b���3�R�W�W�V�� �������������� �f�h�^�_�e�m���� �Z�e�b�� �6�F�K�Pöcker �b�� �^�j�� �������������� �•�Z�k�g�h�� �m�d�Z�a�m�•�m�� �g�Z�� �k�\�_��

�g�_�^�h�k�l�Z�l�d�_���l�h�]�� �f�h�^�_�e�Z�� �b�� �^�Z�•�m�� �i�j�_�^�e�h�]�� �g�h�\�b�o�� �f�h�^�_�e�Z�� �d�h�•�b�� �k�m�� �i�j�b�f�_�ƒ�b�\�b�•�b���m��

�j�_�Z�e�g�b�f�� �k�b�k�l�_�f�b�f�Z���� �I�h�k�_�[�g�Z�� �i�Z�`�ƒ�Z�� �•�_�� �i�h�k�\�_�„�_�g�Z�� �f�h�^�_�e�b�j�Z�ƒ�m�� �i�h�g�Z�r�Z�ƒ�Z��

�d�h�j�b�k�g�b�d�Z���g�Z���k�l�Z�•�Z�e�b�r�l�m�����I�m�l�g�b�p�b���k�m���i�h�^�_�‚�_�g�b���m���d�Z�l�_�]�h�j�b�•�_���m���a�Z�\�b�k�g�h�k�l�b���h�^���l�h�]�Z��

�d�h�•�_���e�b�g�b�•�_���q�_�d�Z�•�m�����A�Z���k�e�m�q�Z�•���^�\�_���e�b�g�b�•�_���i�h�k�l�h�•�_���l�j�b���]�j�m�i�_���i�m�l�g�b�d�Z�����h�g�b���d�h�•�b���k�Z�f�h��

�q�_�d�Z�•�m���e�b�g�b�•�m���������h�g�b���d�h�•�b���k�Z�f�h���q�_�d�Z�•�m���e�b�g�b�•�m�������b���h�g�b���d�h�•�b���q�_�d�Z�•�m���[�b�e�h���d�h�•�m���e�b�g�b�•�m����

�:�m�l�h�j�b �i�j�_�l�i�h�k�l�Z�\�‚�Z�•�m�� �^�Z�� �„�_�� �i�m�l�g�b�p�b�� �m�� �k�e�m�q�Z�•�m�� �b�k�l�h�\�j�_�f�_�g�h�]�� �^�h�e�Z�k�d�Z�� �\�h�a�b�e�Z�� �g�Z��



139 
 

�h�[�_���e�b�g�b�•�_���n�h�j�f�b�j�Z�l�b���^�\�Z���j�_�^�Z���b�k�l�_���^�m�`�b�g�_���b���l�Z�d�Z�\���k�e�m�q�Z�•���k�f�Z�l�j�Z���k�_���j�Z�\�g�h�l�_�`�h�f����

�F�_�{�m�l�b�f���� �Z�d�h�� �•�_�� �•�_�^�g�Z�� �h�^�� �e�b�g�b�•�Z�� �Z�d�l�j�Z�d�l�b�\�g�b�•�Z�� �b�� �i�j�b�\�e�Z�q�b�� �f�g�h�]�h�� �\�_�„�b�� �[�j�h�•��

�i�m�l�g�b�d�Z�����Z���l�h���•�_���h�[�b�q�g�h���e�b�g�b�•�Z���k�Z���\�_�„�h�f���n�j�_�d�\�_�g�p�b�•�h�f���i�h�e�Z�a�Z�d�Z�����h�g�^�Z���j�Z�\�g�h�l�_�`�g�h��

�k�l�Z�ƒ�_�� �f�h�`�^�Z�� �g�b�d�Z�^�Z�� �g�_�� �[�m�^�_�� �i�h�k�l�b�]�g�m�l�h. �:�m�l�h�j�b�� �a�Z�l�h�� �m�\�h�^�_�� �d�j�b�l�_�j�b�•�m�f�� �b�a�[�h�j�Z��

�f�Z�d�k�b�f�Z�e�g�_���\�j�_�^�g�h�k�l�b���[�j�h�•�Z���m�e�Z�a�Z�d�Z���h�^���f�h�]�m�„�b�o���\�Z�j�b�•�Z�g�l�b�����H�\�Z�•���f�h�^�_�e���h�^�k�l�m�i�Z���h�^��

�g�_�d�b�o�� �k�l�Z�g�^�Z�j�^�g�b�o�� �f�h�^�_�e�Z�� �i�h�g�Z�r�Z�ƒ�Z�� �i�m�l�g�b�d�Z�� �m�� �d�h�•�b�f�Z�� �k�_�� �i�j�_�l�i�h�k�l�Z�\�‚�Z�� �^�Z��

�i�m�l�g�b�p�b�� �m�e�Z�a�_�� �m�\�_�d�� �m���i�j�\�h���g�Z�j�_�^�g�h�� �\�h�a�b�e�h��(Spiess �b���)�O�R�U�L�D�Q�����������������b�e�b�� �m�]�j�Z�{�_�g�b�o��

�f�h�^�_�e�Z�����_�g�]�e�����Q�H�V�W�H�G���P�R�G�H�O�����d�Z�h���d�h�^���6�F�K�Pöcker �b���^�j�� (2013). �5�b�o�h�\���f�h�^�_�e���b�f�Z���^�\�Z��
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�i�j�Z�d�l�b�q�g�h�� �a�Z�g�_�f�Z�j�m�•�m����Nökel �b��Wekeck (2009) �m�� �k�\�h�f�� �f�h�^�_�e�m�� �h�i�l�_�j�_�„�_�ƒ�Z�� �f�j�_�`�_��
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�h�\�Z���a�Z�\�b�k�g�h�k�l���e�b�g�_�Z�j�g�Z�� 

 �.�K�=�@= �B(�* . �&�A�H�=�U,�5�?�D.�*�@�U,�.. �(. �$�Q�O) (5.10) 

�=�^�_���k�m�� 

�.�K�=�@ – �i�j�h�l�h�d �i�m�l�g�b�d�Z�� 

�* .�&�A�H�=�U – �h�^�k�l�m�i�Z�ƒ�_���b�g�l�_�j�\�Z�e�Z�� 

�5�?�D. �*�@�U – �i�e�Z�g�b�j�Z�g�b���b�g�l�_�j�\�Z�e���g�Z���e�b�g�b�•�b���a�Z���i�h�k�f�Z�l�j�Z�g�b���i�_�j�b�h�^�� 

�.. �(. �$�Q�O – �d�Z�l�_�]�h�j�b�q�d�Z�����_�g�]�e�����G�X�P�P�\�����i�j�h�f�_�g�‚�b�\�Z���d�h�•�Z���h�^�j�_�{�m�•�_���d�h�•�_���i�h�e�Z�k�d�_��

�j�Z�^�_���g�b�k�d�h�i�h�^�g�Z���\�h�a�b�e�Z�����m�\�_�^�_�g�Z���a�[�h�]���g�b�`�b�o���d�Z�i�Z�p�b�l�_�l�Z���l�h�]���l�b�i�Z���m��

�h�^�g�h�k�m���g�Z���k�l�Z�g�^�Z�j�^�g�Z���\�h�a�b�e�Z���� 

�I�j�h�p�_�g�Z�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z�� �g�Z�� �e�b�g�b�•�b�� �g�Z�� �h�k�g�h�\�m�� �\�Z�j�b�•�Z�p�b�•�_�� �b�g�l�_�j�\�Z�e�Z�� �h�^�j�_�{�_�ƒ�Z�� �•�_��

�f�_�l�h�^�h�f�� �g�Z�•�f�Z�ƒ�b�o�� �d�\�Z�^�j�Z�l�Z�� �m�� �^�\�Z�� �d�h�j�Z�d�Z���� �M�� �i�j�\�h�f�� �d�h�j�Z�d�m�� �\�j�r�b�� �k�_�� �i�j�h�p�_�g�Z��

�\�j�_�^�g�h�k�l�b�� �j�_�Z�e�b�a�h�\�Z�g�b�o�� �b�g�l�_�j�\�Z�e�Z���� �h�^�g�h�k�g�h�� �h�^�k�l�m�i�Z�ƒ�Z�� �b�g�l�_�j�\�Z�e�Z�� �g�Z��

�g�Z�•�h�i�l�_�j�_�„�_�g�b�•�h�•���^�_�h�g�b�p�b���g�Z���e�b�g�b�•�b���g�Z���h�k�g�h�\�m���m�l�b�p�Z�•�g�b�o���n�Z�d�l�h�j�Z�����I�j�_���k�\�_�]�Z���l�h���k�m��

�i�e�Z�g�b�j�Z�g�_�� �\�j�_�^�g�h�k�l�b�� �b�g�l�_�j�\�Z�e�Z���� �a�Z�l�b�f�� �h�^�k�l�m�i�Z�ƒ�_�� �b�g�l�_�j�\�Z�e�Z�� �g�Z �i�h�q�_�l�g�h�•�� �l�Z�q�d�b��

���l�_�j�f�b�g�m�k�m������ �d�Z�h�� �b�� �h�^�j�_�{�_�g�b�� �[�j�h�•�� �_�d�k�l�_�j�g�b�o�� �n�Z�d�l�h�j�Z�� �d�h�•�b�� �m�l�b�q�m�� �g�Z�� �b�g�l�_�j�\�Z�e���� �Z��

�g�b�k�m�� �m�� �d�h�j�_�e�Z�p�b�•�b�� �k�Z�� �g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b�f�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z���� �F�h�^�_�e�� �a�Z��

�h�^�j�_�{�b�\�Z�ƒ�_���h�^�k�l�m�i�Z�ƒ�Z���b�g�l�_�j�\�Z�e�Z���•�_�� 

 �* . �&�A�H�=�U= �B(�5�?�D.�*�@�U,�.. �(. �$�Q�O,�1�L�N.�A�T�L., �&�E�O�P �P�K �2. �.. �2, �* . �&�A�H�=�U�4) (5.11) 

�=�^�_���k�m�� 

�1�L�N.�A�T�L. – �b�k�d�m�k�l�\�h���i�j�_�\�h�a�g�b�d�Z�� 

�&�E�O�P �P�K �2. �.. �2.  –�j�Z�k�l�h�•�Z�ƒ�_���k�l�Z�•�Z�e�b�r�l�Z���k�Z���g�Z�•�\�_�„�b�f���i�j�h�l�h�d�h�f���i�m�l�g�b�d�Z���h�^���i�h�q�_�l�g�h�]��

�l�_�j�f�b�g�m�k�Z�� 

�* .�&�A�H�=�U�4 – �h�^�k�l�m�i�Z�ƒ�_���b�g�l�_�j�\�Z�e�Z���g�Z���i�h�q�_�l�g�h�f���l�_�j�f�b�g�m�k�m�� 
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�-�Z�k�g�h�� �•�_�� �^�Z�� �k�_�� �f�h�^�_�e�� �a�Z�k�g�b�\�Z�� �g�Z�� �k�m�[�•�_�d�l�b�\�g�h�f�� �i�Z�j�Z�f�_�l�j�m�� �d�Z�d�Z�\�� �•�_�� �b�k�d�m�k�l�\�h��

�i�j�_�\�h�a�g�b�d�Z�� �r�l�h�� �^�h�g�_�d�e�_�� �h�]�j�Z�g�b�q�Z�\�Z�� �ƒ�_�]�h�\�m�� �i�j�b�f�_�g�m16���� �J�Z�k�l�h�•�Z�ƒ�_�� �h�^�� �i�h�q�_�l�g�h�]��

�l�_�j�f�b�g�m�k�Z���•�_���m�a�_�l�h���d�Z�h���m�e�Z�a�g�b���i�h�d�Z�a�Z�l�_�‚���•�_�j���k�_���h�q�_�d�m�•�_���^�Z���„�_���h�^�k�l�m�i�Z�ƒ�Z���b�g�l�_�j�\�Z�e�Z��

�[�b�l�b�� �k�\�_�� �\�_�„�Z�� �r�l�h�� �•�_�� �k�l�Z�•�Z�e�b�r�l�_�� �k�Z�� �f�Z�d�k�b�f�Z�e�g�b�f�� �i�j�h�l�h�d�h�f�� �i�m�l�g�b�d�Z�� �m�^�Z�‚�_�g�b�•�_��

(Abkowitz �b���7�R�]�]�L�������������������h�^�g�h�k�g�h���h�^�k�l�m�i�Z�ƒ�_���b�g�l�_�j�\�Z�e�Z���d�h�•�_���k�_���•�Z�\�‚�Z���g�Z���i�h�q�_�l�g�h�f��

�l�_�j�f�b�g�m�k�m�� �j�Z�k�l�_���k�Z�� �i�h�j�Z�k�l�h�f�� �h�\�h�]�� �j�Z�k�l�h�•�Z�ƒ�Z�� �2�\�h�� �•�_�� �^�h�d�Z�a�Z�g�h�� �b�� �m�� �h�d�\�b�j�m��

�b�k�l�j�Z�`�b�\�Z�ƒ�Z���g�Z���h�\�h�•���^�b�k�_�j�l�Z�p�b�•�b���d�j�h�a���Z�g�Z�e�b�a�m���d�h�_�n�b�p�b�•�_�g�l�Z���\�Z�j�b�•�Z�p�b�•�_���b�g�l�_�j�\�Z�e�Z��

�i�h���k�l�Z�•�Z�e�b�r�l�b�f�Z�����\�b�^�_�l�b���l�Z�q�d�m��5.2.1). 

�M�� �^�j�m�]�h�f�� �d�h�j�Z�d�m�� �k�l�\�Z�j�g�Z�� �j�_�Z�e�b�a�h�\�Z�g�Z�� �h�^�k�l�m�i�Z�ƒ�Z�� �b�g�l�_�j�\�Z�e�Z�� �k�_�� �f�_�ƒ�Z�•�m��

�i�j�h�j�Z�q�m�g�Z�l�b�f�� �h�^�k�l�m�i�Z�ƒ�b�f�Z�� �b�g�l�_�j�\�Z�e�Z�� �b�� �a�Z�� �l�_�� �\�j�_�^�g�h�k�l�b�� �k�_�� �\�j�r�b�� �i�j�h�j�Z�q�m�g��

�i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z���� �A�Z�� ���� �h�^�� ������ �e�b�g�b�•�Z���m�� �•�m�l�Z�j�ƒ�_�f�� �\�j�r�g�h�f�� �i�_�j�b�h�^�m���� �h�^�g�h�k�g�h�� �a�Z�� �k�\�_��

�e�b�g�b�•�_�� �m�� �i�h�i�h�^�g�_�\�g�h�f�� �\�j�r�g�h�f�� �i�_�j�b�h�^�m���� �m�h�q�_�g�h�� �•�_�� �^�Z�� �\�j�_�^�g�h�k�l�b�� �i�j�h�l�h�d�Z���i�m�l�g�b�d�Z��

�a�Z�\�b�k�_�� �h�^���h�^�k�l�m�i�Z�ƒ�Z�� �b�g�l�_�j�\�Z�e�Z���� �A�Z�� �•�_�^�Z�g�� �f�b�g�m�l�� �i�h�j�Z�k�l�Z�� �h�^�k�l�m�i�Z�ƒ�Z�� �\�j�_�^�g�h�k�l��

�i�j�h�l�h�d�Z���i�m�l�g�b�d�Z�� �m�� �•�m�l�Z�j�ƒ�_�f���\�j�r�g�h�f���q�Z�k�m���j�Z�k�l�_�� �m�� �i�j�h�k�_�d�m���a�Z�����������S�X�W�����h�^�g�h�k�g�h����������

�S�X�W�� �m�� �i�h�i�h�^�g�_�\�g�h�f�� �\�j�r�g�h�f�� �q�Z�k�m���� �3�_�^�Z�g�� �h�^�� �]�e�Z�\�g�b�o�� �a�Z�d�‚�m�q�Z�d�Z�� �6�W�U�D�W�K�P�D�Q���b�� �^�j�� 

�������������� �•�_�k�l�_�� �^�Z�� �k�m�� �i�j�_�h�i�l�_�j�_�„�_�ƒ�Z�� �\�h�a�b�e�Z���]�h�l�h�\�h���b�k�d�‚�m�q�b�\�h�� �i�h�k�e�_�^�b�p�Z�� �h�^�k�l�m�i�Z�ƒ�Z��

�b�g�l�_�j�\�Z�e�Z���h�^���i�e�Z�g�b�j�Z�g�b�o���\�j�_�^�g�h�k�l�b���� 

�1�D�J�D�W�D�Q�L�� �������������� �•�_�� �d�j�h�a�� �k�b�f�m�e�Z�p�b�h�g�b�� �f�h�^�_�e�� �m�l�\�j�^�b�h�� �\�b�k�h�d�� �g�b�\�h�� �f�_�{�m�a�Z�\�b�k�g�h�k�l�b��

�b�a�f�_�{�m�� �h�^�k�l�m�i�Z�ƒ�Z�� �b�g�l�_�j�\�Z�e�Z�� �b�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z���� �H�g�� �i�j�_�^�e�Z�`�_�� �f�h�^�_�e��

�Ä�i�j�_�k�d�Z�d�Z�ƒ�Z�³�� �k�l�Z�•�Z�e�b�r�l�Z�� �d�Z�d�h�� �[�b�� �k�_�� �h�^�j�`�Z�h�� �b�g�l�_�j�\�Z�e�� �b�� �l�h�� �m�� �^�\�Z�� �k�e�m�q�Z�•�Z���� �d�Z�^�Z��

�i�j�h�l�h�d�� �i�m�l�g�b�d�Z�� �m�� �\�h�a�b�e�m�� �i�j�_�\�Z�a�b�e�Z�a�b�� �d�Z�i�Z�p�b�l�_�l�� �b�� �d�Z�^�Z�� �k�m�� �h�^�k�l�m�i�Z�ƒ�Z�� �\�_�„�Z�� �h�^��

�^�_�n�b�g�b�k�Z�g�b�o���]�j�Z�g�b�q�g�b�o���\�j�_�^�g�h�k�l�b�����M���k�\�h�f���f�h�^�_�e�m���Z�m�l�h�j���m�\�h�^�b���i�j�_�l�i�h�k�l�Z�\�d�m���^�Z���•�_��

�[�j�h�•�� �m�e�Z�a�Z�d�Z�� �i�m�l�g�b�d�Z�� �^�b�j�_�d�l�g�h�� �k�j�Z�a�f�_�j�Z�g�� �b�g�l�_�j�\�Z�e�m�� �k�e�_�{�_�ƒ�Z�� �\�h�a�b�e�Z���� �Z�� �[�j�h�•��

�b�a�e�Z�a�Z�d�Z���^�b�j�_�d�l�g�h���k�j�Z�a�f�_�j�Z�g���i�j�h�l�h�d�m���i�m�l�g�b�d�Z�����r�l�h���h�]�j�Z�g�b�q�Z�\�Z���i�j�b�f�_�g�m���f�h�^�_�e�Z���m��

�j�_�Z�e�g�b�f���k�b�k�l�_�f�b�f�Z�� 

                                                

16 �B�k�d�m�k�l�\�h���i�j�_�\�h�a�g�b�d�Z���•�_�� �m�\�_�^�_�g�h���d�Z�h���i�Z�j�Z�f�_�l�Z�j�� �•�_�j�� �Z�m�l�h�j�b���l�\�j�^�_���^�Z���b�k�d�m�k�g�b�•�b���i�j�_�\�h�a�g�b�d�Z���f�h�`�_��

�[�j�`�_�� �^�Z�� �j�_�Z�]�m�•�_�� �m�� �k�b�l�m�Z�p�b�•�b�� �d�Z�^�Z�� �k�_�� �^�h�]�h�^�_�� �h�^�k�l�m�i�Z�ƒ�Z�� �b�g�l�_�j�\�Z�e�Z�� �b�� �^�Z�� �m�[�e�Z�`�b�� �i�h�k�e�_�^�b�p�_�� �h�\�b�o��

�g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b����(Strathman �b���^�j���� 2002). 
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�I�j�_�l�o�h�^�g�Z���Z�g�Z�e�b�a�Z���i�h�d�Z�a�Z�e�Z���•�_���^�Z���g�_�k�m�f�‚�b�\�h���i�h�k�l�h�•�b���f�_�{�m�k�h�[�g�Z���a�Z�\�b�k�g�h�k�l���b�a�f�_�{�m��

�j�_�Z�e�b�a�h�\�Z�g�b�o�� �\�j�_�^�g�h�k�l�b�� �^�b�g�Z�f�b�q�d�b�o�� �_�e�_�f�_�g�Z�l�Z�� �e�b�g�b�•�_�� �b�� �j�_�Z�e�b�a�h�\�Z�g�b�o��

�l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���� �F�_�{�m�l�b�f���� �g�_�� �i�h�k�l�h�•�b�� �a�Z�•�_�^�g�b�q�d�b�� �k�l�Z�\�� �h�� �l�h�f�_�� �d�Z�d�h�� �l�Z��

�a�Z�\�b�k�g�h�k�l�� �b�a�]�e�_�^�Z, �g�b�l�b�� �d�h�e�b�d�b�� �g�b�\�h�� �\�Z�j�b�•�Z�p�b�•�_�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �k�_�� �f�h�`�_��

�h�[�•�Z�k�g�b�l�b�� �\�Z�j�b�•�Z�p�b�•�Z�f�Z�� �h�k�g�h�\�g�b�o�� �^�b�g�Z�f�b�q�d�b�o�� �_�e�_�f�_�g�Z�l�Z�� �e�b�g�b�•�Z���� �M�� �g�Z�j�_�^�g�h�f��

�i�h�]�e�Z�\�‚�m�� �^�_�n�b�g�b�k�Z�g�Z�� �•�_�� �f�_�l�h�^�h�e�h�]�b�•�Z�� �a�Z���m�l�\�j�{�b�\�Z�ƒ�_�� �h�\�_�� �f�_�{�m�a�Z�\�b�k�g�h�k�l�b���� �d�h�•�Z�� �•�_��

�i�j�b�f�_�ƒ�_�g�Z���g�Z���j�_�Z�e�g�b�f���e�b�g�b�•�Z�f�Z���m���k�b�k�l�_�f�m���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z�� 

5.3. �F�_�l�h�^�h�e�h�]�b�•�Z���a�Z���m�l�\�j�{�b�\�Z�ƒ�_���m�l�b�p�Z�•�Z���^�b�g�Z�f�b�q�d�b�o���_�e�_�f�_�g�Z�l�Z���g�Z��

�l�j�Z�g�k�i�h�j�l�g�_���a�Z�o�l�_�\�_ 

�M�� �k�d�e�Z�^�m���k�Z���•�_�^�g�h�f�� �h�^�� �i�h�e�Z�a�g�b�o�� �o�b�i�h�l�_�a�Z�� �j�Z�^�Z�� �^�_�n�b�g�b�k�Z�g�Z�� �•�_�� �f�_�l�h�^�h�e�h�]�b�•�Z�� �a�Z��

�m�l�\�j�{�b�\�Z�ƒ�_�� �m�l�b�p�Z�•�Z���^�b�g�Z�f�b�q�d�b�o���_�e�_�f�_�g�Z�l�Z���e�b�g�b�•�_���g�Z���l�j�Z�g�k�i�h�j�l�g�_���a�Z�o�l�_�\�_�����d�h�•�Z���•�_��

�i�j�b�d�Z�a�Z�g�Z���g�Z���k�e�b�p�b 5.9.  

�I�h�q�_�l�g�Z�� �n�Z�a�Z�� �•�_�k�l�_�� �b�a�[�h�j �h�[�•�_�d�l�Z���b�k�l�j�Z�`�b�\�Z�ƒ�Z���� �h�^�g�h�k�g�h�� �k�b�k�l�_�f�Z�� �b�� �e�b�g�b�•�_���Z�� 

�•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�����M���^�j�m�]�h�f �d�h�j�Z�d�m�� �\�j�r�b�� �k�_�� �m�l�\�j�{�b�\�Z�ƒ�_��

�d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���k�l�Z�l�b�q�d�b�o���_�e�_�f�_�g�Z�l�Z���e�b�g�b�•�_�����J�_�a�m�e�l�Z�l�b���h�\�_���Z�g�Z�e�b�a�_���q�b�g�_���h�k�g�h�\�m���a�Z��

�]�j�m�i�b�k�Z�ƒ�_���b���k�h�j�l�b�j�Z�ƒ�_���i�h�^�Z�l�Z�d�Z���m���g�Z�j�_�^�g�b�f���n�Z�a�Z�����M���l�j�_�„�h�•���n�Z�a�b �\�j�r�b���k�_���Z�g�Z�e�b�a�Z��

�n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �e�b�g�b�•�_���� �h�^�g�h�k�g�h�� �b�k�l�j�Z�`�b�\�Z�ƒ�_ �d�Z�j�Z�d�l�_�j�b�k�l�b�da �j�_�Z�e�b�a�h�\�Z�g�b�o��

�\�j�_�^�g�h�k�l�b�� �^�b�g�Z�f�b�q�d�b�o�� �_�e�_�f�_�g�Z�l�Z���� �Q�_�l�\�j�l�Z �p�_�e�b�g�Z�� �i�j�_�^�k�l�Z�\�‚�Z�� �m�l�\�j�{�b�\�Z�ƒ�_��

�\�j�_�^�g�h�k�l�b�� �i�Z�j�Z�f�_�l�Z�j�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �m�� �i�j�h�k�l�h�j�m�� �b�� �\�j�_�f�_�g�m�� �H�\�Z�� �n�Z�a�Z��

�h�[�b�q�g�h�� �a�Z�o�l�_�\�Z�� �k�i�j�h�\�h�{�_�ƒ�_�� �k�i�_�p�b�n�b�q�g�b�o�� �f�_�l�h�^�Z�� �b�k�l�j�Z�`�b�\�Z�ƒ�Z �d�h�•�_�� �„�_�� �[�b�l�b��

�h�i�b�k�Z�g�_�� �m�� �i�h�]�e�Z�\�‚�m��6 �h�\�h�]�� �j�Z�^�Z. �M�� �g�Z�j�_�^�g�h�f�� �d�h�j�Z�d�m�� �n�h�j�f�b�j�Z�•�m�� �k�_�� �k�d�m�i�h�\�b��

�i�h�^�Z�l�Z�d�Z���h�� �_�e�_�f�_�g�l�b�f�Z�� �e�b�g�b�•�Z�� �b�� �\�j�_�^�g�h�k�l�b�f�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z���d�Z�h�� �m�e�Z�a�� �m��

�g�Z�j�_�^�g�_�� �n�Z�a�_�� �M�� �a�Z�\�j�r�g�b�f �n�Z�a�Z�f�Z�� �f�_�l�h�^�h�e�h�]�b�•�_ �\�j�r�b�� �k�_ �b�a�[�h�j�� �b�� �i�j�b�f�_�g�Z��

�h�^�]�h�\�Z�j�Z�•�m�„�_���f�_�l�h�^�_���a�Z���Z�g�Z�e�b�a�m���f�_�{�m�k�h�[�g�h�]���m�l�b�p�Z�•�Z���b���i�j�b�d�Z�a���j�_�a�m�e�l�Z�l�Z���� 
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�K�e�b�d�Z��5.9�����F�_�l�h�^�h�e�h�]�b�•�Z���a�Z �m�l�\�j�{�b�\�Z�ƒ�_���m�l�b�p�Z�•�Z���^�b�g�Z�f�b�q�d�b�o���_�e�_�f�_�g�Z�l�Z���g�Z���l�j�Z�g�k�i�h�j�l�g�_��

�a�Z�o�l�_�\�_ �g�Z���e�b�g�b�•�b���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z (1/2)  
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�K�e�b�d�Z��5.9. �F�_�l�h�^�h�e�h�]�b�•�Z�� �a�Z���m�l�\�j�{�b�\�Z�ƒ�_���m�l�b�p�Z�•�Z���^�b�g�Z�f�b�q�d�b�o���_�e�_�f�_�g�Z�l�Z���g�Z���l�j�Z�g�k�i�h�j�l�g�_��
�a�Z�o�l�_�\�_���g�Z���e�b�g�b�•�b���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z������������ 
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5.3.1. �B�k�l�j�Z�`�b�\�Z�ƒ�_���d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���k�l�Z�l�b�q�d�b�o���b���^�b�g�Z�f�b�q�d�b�o���_�e�_�f�_�g�Z�l�Z���e�b�g�b�•�_ 

�M�l�\�j�{�b�\�Z�ƒ�_ �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �k�l�Z�l�b�q�d�b�o�� �b�� �^�b�g�Z�f�b�q�d�b�o�� �_�e�_�f�_�g�Z�l�Z�� �e�b�g�b�•�_���a�Z�o�l�_�\�Z��

�i�j�b�f�_�g�m���\�b�r�_���k�i�_�p�b�n�b�q�g�b�o���f�_�l�h�^�Z �b�k�l�j�Z�`�b�\�Z�ƒ�Z���� �?�e�_�f�_�g�l�b�� �k�l�j�m�d�l�m�j�_�� �e�b�g�b�•�_��

�m�l�\�j�{�m�•�m���k�_���d�j�h�a���Z�g�Z�e�b�a�m���i�e�Z�g�k�d�b�o �^�h�d�m�f�_�g�Z�l�Z�����i�j�_���k�\�_�]�Z���^�Z�‚�b�g�Z�j�Z���e�b�g�b�•�_�����M���h�\�hj 

�n�Z�a�b �m�l�\�j�{�m�•�_�� �k�_�� �[�j�h�•��(�J�æ�à) �b�� �j�_�^�h�k�e�_�^�� �k�l�Z�•�Z�e�b�r�l�Z�� �g�Z�� �e�b�g�b�•�b�� �m�� �h�[�Z�� �k�f�_�j�Z (�O�I), 

�^�m�`�b�g�_�� �f�_�{�m�k�l�Z�g�b�q�g�b�o�� �j�Z�k�l�h�•�Z�ƒ�Z���� �Z�e�b�� �b�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�_�� �i�j�_�d�e�h�i�‚�_�g�h�k�l�b�� �l�j�Z�k�_��

�e�b�g�b�•�_�� �k�Z�� �h�k�l�Z�e�b�f�� �e�b�g�b�•�Z�f�Z�� �m�� �l�j�Z�g�k�i�h�j�l�g�h�•�� �f�j�_�`�b�����A�[�h�]�� �l�h�]�Z�� �•�_�� �g�_�h�i�o�h�^�g�h��

�i�j�b�d�m�i�b�l�b���b���i�h�^�Z�l�d�_���h���h�k�l�Z�e�b�f���e�b�g�b�•�Z�f�Z���m���k�b�k�l�_�f�m�� 

�A�Z�l�b�f�� �k�_�� �m�� �^�j�m�]�h�• �n�Z�a�b �m�l�\�j�{�m�•�m���i�e�Z�g�b�j�Z�g�_�� �b���j�_�Z�e�b�a�h�\�Z�g�_�� �\�j�_�^�g�h�k�l�b�� �^�b�g�Z�f�b�q�d�b�o��

�_�e�_�f�_�g�Z�l�Z���g�Z�� �k�\�Z�d�h�f�� �h�^�� �k�l�Z�•�Z�e�b�r�l�Z�� �m�� �h�[�Z�� �k�f�_�j�Z�� �e�b�g�b�•�_���d�h�•�Z�� �•�_�� �i�j�_�^�f�_�l�� �Z�g�Z�e�b�a�_. 

�H�\�Z���n�Z�a�Z���k�Z�k�l�h�•�b���k�_���b�a���k�_�^�Z�f �d�h�j�Z�d�Z���� 

�I�j�\�b�� �d�h�j�Z�d�� �•�_�� �b�k�l�j�Z�`�b�\�Z�ƒ�_�� �i�e�Z�g�b�j�Z�g�b�o�� �\�j�_�^�g�h�k�l�b�� �_�e�_�f�_�g�Z�l�Z�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �g�Z��

�k�\�Z�d�h�f���h�^���k�l�Z�•�Z�e�b�r�l�Z���e�b�g�b�•�_���m���h�[�Z���k�f�_�j�Z�����F�_�{�m�l�b�f�����\�j�e�h���q�_�k�l�h���m���k�b�k�l�_�f�b�f�Z���•�Z�\�g�h�]��

�]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� �g�b�•�_�� �i�j�_�^�\�b�{�_�g�h�� �^�_�n�b�g�b�k�Z�ƒ�_�� �\�j�_�f�_�g�Z�� �i�h�e�Z�a�Z�d�Z�� �a�Z��

�k�\�Z�d�h�� �k�l�Z�•�Z�e�b�r�l�_ �m�� �i�j�h�p�_�k�m�� �i�j�h�•�_�d�l�h�\�Z�ƒ�Z�� �j�_�^�h�\�Z�� �\�h�`�ƒ�_�����H�\�h�� �•�_�� �i�h�k�_�[�g�h��

�d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�h���a�Z���e�b�g�b�•�_���k�Z���l�b�i�h�f���l�j�Z�k�_���Ä�P�³�����I�e�Z�g�b�j�Z�g�Z���\�j�_�^�g�h�k�l���b�g�l�_�j�\�Z�e�Z���g�Z��

�l�_�j�f�b�g�m�k�m�� �j�_�i�j�_�a�_�g�l�m�•�_�� �ƒ�_�]�h�\�m�� �\�j�_�^�g�h�k�l�� �b�� �g�Z�� �k�\�b�f�� �k�l�Z�•�Z�e�b�r�l�b�f�Z�� �^�m�`�� �e�b�g�b�•�_���� �Z��

�m�l�\�j�{�m�•�m�� �k�_�� �b�a�^�\�Z�•�Z�ƒ�_�f�� �i�e�Z�g�b�j�Z�g�b�o�� �\�j�_�f�_�g�Z�� �i�h�e�Z�a�Z�d�Z �\�h�a�b�e�Z�� �k�Z�� �l�_�j�f�b�g�m�k�Z�� �m��

�h�d�\�b�j�m���d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�h�]���i�_�j�b�h�^�Z���b���b�a�j�Z�q�m�g�Z�\�Z�ƒ�_�f���j�Z�a�e�b�d�_���\�j�_�f�_�g�Z���i�h�e�Z�a�Z�d�Z���^�\�Z��

�m�a�Z�k�l�h�i�g�Z�� �\�h�a�b�e�Z�� �B�a�e�Z�a�g�Z�� �^�h�d�m�f�_�g�l�Z�� �b�a�� �j�_�^�Z���\�h�`�ƒ�_���� �Z�� �i�j�_�� �k�\�_�]�Z�� �j�_�^�� �\�h�`�ƒ�_�� �a�Z��

�h�l�i�j�Z�\�g�b�d�Z�����h�k�g�h�\�g�b���k�m���m�e�Z�a�g�b���_�e�_�f�_�g�l���a�Z���Z�g�Z�e�b�a�m���i�e�Z�g�k�d�b�o���\�j�_�^�g�h�k�l�b���b�g�l�_�j�\�Z�e�Z�� 

�<�j�_�^�g�h�k�l�b�� �i�e�Z�g�b�j�Z�g�h�]�� �b�g�l�_�j�\�Z�e�Z��(�E�L�æ�à,�æ,�ã) �^�h�[�b�•�Z�•�m�� �k�_�� �d�Z�h�� �j�Z�a�e�b�d�Z�� �i�e�Z�g�b�j�Z�g�h�]��

�\�j�_�f�_�g�Z�� �i�h�e�Z�k�d�Z��(�P�L�æ�à,�æ,�ã) �b�� �i�e�Z�g�b�j�Z�g�h�]�� �\�j�_�f�_�g�Z�� �i�j�_�l�o�h�^�g�h�]�� �i�h�e�Z�k�d�Z (�P�L�æ�à,�æ,�ã�?�5) 

�k�Z���b�k�l�h�]���k�l�Z�•�Z�e�b�r�l�Z (�O�����m���i�h�k�f�Z�l�j�Z�g�h�f���k�f�_�j�m�����O�I): 

 �E�L�æ�à,�æ,�ã = �P�L�æ�à,�æ,�ã F �P�L�æ�à,�æ,�ã�?�5 (5.12) 

�J�Z�k�i�h�^�_�e�Z���i�e�Z�g�b�j�Z�g�b�o���\�j�_�^�g�h�k�l�b���b�g�l�_�j�\�Z�e�Z���g�Z���e�b�g�b�•�b���m�e�Z�a�g�b���•�_���i�h�^�Z�l�Z�d�Z���a�Z���^�j�m�]�b��

�d�h�j�Z�d�� �h�\�_�� �n�Z�a�_�� �m�� �d�h�f�_�� �k�_�� �h�^�j�_�{�m�•�m�� �d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�b�� �i�_�j�b�h�^�b �m�� �l�h�d�m�� �j�Z�^�Z�� �e�b�g�b�•�Z��

�•�Z�\�g�h�]�� �f�Z�k�h�\�g�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z. �M�� �h�d�\�b�j�m�� �h�\�h�]�� �d�h�j�Z�d�Z�� �m�l�\�j�{�m�•�_�� �k�_�� �[�j�h�•��
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�d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�b�o�� �i�_�j�b�h�^�Z���k�l�Z�p�b�h�g�Z�j�g�h�k�l�b��(�J�ç�æ) �b�� �ƒ�b�o�h�\�_�� �]�j�Z�g�b�p�_�����\�j�_�f�_��

�i�h�q�_�l�d�Z�����P�ç�æ). �K�Z�f�b�f�� �l�b�f�� �i�e�Z�g�b�j�Z�g�b�� �d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�b�� �i�_�j�b�h�^�b�� �b�a�� �j�_�^�Z�� �\�h�`�ƒ�_��

�i�j�_�^�k�l�Z�\�‚�Z�•�m���b���h�k�g�h�\�g�_���\�j�_�f�_�g�k�d�_���i�_�j�b�h�^�_���m���h�\�h�• �Z�g�Z�e�b�a�b���d�h�•�b���„�_���k�_���d�h�j�b�k�l�b�l�b���m��

�g�_�d�b�f�� �h�^���g�Z�j�_�^�g�b�o�� �n�Z�a�Z. �A�Z�� �k�\�Z�d�b�� �h�^�� �i�_�j�b�h�^�Z�� �k�l�Z�p�b�h�g�Z�j�g�h�k�l�b�� �b�a�j�Z�q�m�g�Z�\�Z�� �k�_��

�k�j�_�^�ƒ�Z�� �\�j�_�^�g�h�k�l (���L%�æ�à,�ç�æ������ �d�Z�h �h�k�g�h�\�g�b�� �i�Z�j�Z�f�_�l�Z�j �^�_�k�d�j�b�i�l�b�\�g�_�� �k�l�Z�l�b�k�l�b�d�_��

�i�e�Z�g�b�j�Z�g�h�]���k�d�m�i�Z���b�g�l�_�j�\�Z�e�Z�� �A�Z�l�b�f���k�_���n�h�j�f�b�j�Z���k�d�m�i���i�_�j�b�h�^�Z���k�l�Z�p�b�h�g�Z�j�g�h�k�l�b���d�h�•�b��

�k�Z�^�j�`�b�� �]�j�Z�g�b�p�_�� �i�_�j�b�h�^�Z�� �k�l�Z�p�b�h�g�Z�j�g�h�k�l�b�� �b�� �k�j�_�^�ƒ�_�� �\�j�_�^�g�h�k�l�b�� �i�e�Z�g�b�j�Z�g�h�]��

�b�g�l�_�j�\�Z�e�Z���a�Z���k�\�Z�d�b���k�f�_�j�����6�5�æ�à= [�P�æ�à,�ç�æ, ���L%�æ�à,�ç�æ�+�O= 1,…,�J�æ�à; �P�O= 1,…,�J�ç�æ_.  

�;�_�a�� �h�[�a�b�j�Z�� �g�Z���l�_�o�g�h�e�h�]�b�•�m �i�j�h�•�_�d�l�h�\�Z�ƒ�Z�� �j�_�^�h�\�Z �\�h�`�ƒ�_���� �f�_�l�h�^�h�e�h�r�d�b�� �i�h�k�l�m�i�Z�d��

�i�h�^�j�Z�a�m�f�_�\�Z�� �^�Z�� �k�_�� �j�_�Z�e�b�a�h�\�Z�g�_�� �\�j�_�^�g�h�k�l�b�� �b�g�l�_�j�\�Z�e�Z�� �f�h�j�Z�•�m�� �m�l�\�j�^�b�l�b�� �i�h�k�_�[�g�h�� �g�Z��

�k�\�Z�d�h�f�� �h�^�� �k�l�Z�•�Z�e�b�r�l�Z �b�� �m�� �h�[�Z�� �k�f�_�j�Z. �H�\�Z�� �Z�g�Z�e�b�a�Z�� �i�j�_�^�k�l�Z�\�‚�Z���g�Z�j�_�^�g�b���d�h�j�Z�d�� �h�\�_��

�n�Z�a�_�� �f�_�l�h�^�h�e�h�]�b�•�_���� �M�l�\�j�{�b�\�Z�ƒ�_�� �j�_�Z�e�b�a�h�\�Z�g�b�o�� �\�j�_�^�g�h�k�l�b�� �b�g�l�_�j�\�Z�e�Z �k�_�� �f�h�`�_��

�b�a�\�j�r�b�l�b�� �k�g�b�f�Z�ƒ�_�f�� �\�j�_�f�_�g�Z�� �i�h�e�Z�a�Z�d�Z�� �\�h�a�b�e�Z�� �k�Z�� �k�l�Z�•�Z�e�b�r�l�Z���� �Z�e�b�� �b�� �Z�g�Z�e�b�a�h�f���b��

�b�a�^�\�Z�•�Z�ƒ�_�f�� �i�h�^�Z�l�Z�d�Z�� �b�a���b�a�\�_�r�l�Z�•�Z�� �b�a�� �i�h�k�l�h�•�_�„�b�o�� �[�Z�a�Z�� �i�h�^�Z�l�Z�d�Z�����K�Z�\�j�_�f�_�g�_��

�b�g�n�h�j�f�Z�p�b�h�g�_�� �l�_�o�g�h�e�h�]�b�•�_�� �^�h�i�j�b�g�_�e�_�� �k�m�� �j�Z�a�\�h�•�m�� �k�b�k�l�_�f�Z�� �a�Z�� �f�h�g�b�l�h�j�b�g�]�� �b��

�m�i�j�Z�\�‚�Z�ƒ�_�� �\�h�a�b�e�b�f�Z�� �m�� �•�Z�\�g�h�f�� �l�j�Z�g�k�i�h�j�l�m�� �d�h�•�b�� �d�j�h�a�� �_�\�b�^�_�g�l�b�j�Z�ƒ�_�� �b�k�l�h�j�b�•�_��

�d�j�_�l�Z�ƒ�Z�� �\�h�a�b�e�Z�� �h�[�_�a�[�_�{�m�•�m�� �k�\�_�h�[�m�o�\�Z�l�g�_�� �b�� �^�_�l�Z�‚�g�_�� �[�Z�a�_�� �i�h�^�Z�l�Z�d�Z�� �h��

�n�m�g�d�p�b�h�g�b�k�Z�ƒ�m�� �k�b�k�l�_�f�Z�� �•�Z�\�g�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z���� �r�l�h�� �•�_�� �i�h�k�e�_�^�b�q�g�h��

�i�j�h�m�a�j�h�d�h�\�Z�e�h�� �b�� �j�Z�a�\�h�•�� �j�Z�a�g�b�o�� �i�j�b�k�l�m�i�Z�� �b�� �f�h�^�_�e�Z���m���h�[�j�Z�^�b�� �b�� �Z�g�Z�e�b�a�b��

�i�j�b�d�m�i�‚�_�g�b�o���i�h�^�Z�l�Z�d�Z�����K�\�b���l�b �f�h�^�_�e�b���i�j�b�e�Z�]�h�{�_�g�b���k�m���i�j�h�[�e�_�f�b�f�Z���h�[�j�Z�^�_���\�_�e�b�d�_��

�d�h�e�b�q�b�g�_�� �i�h�^�Z�l�Z�d�Z�� ���_�g�]�e���� �E�L�J�� �G�D�W�D�� �D�Q�D�O�\�V�L�V������ �i�h�k�_�[�g�h�� �m�� �k�e�m�q�Z�•�_�\�b�f�Z �d�Z�^�Z�� �k�_��

�b�k�l�j�Z�`�b�\�Z�ƒ�_���k�i�j�h�\�h�^�b���a�Z���\�j�_�f�_�g�k�d�_���i�_�j�b�h�^�_���d�h�•�b���k�m���^�m�`�b���h�^���•�_�^�g�h�]���^�Z�g�Z�� 

�M �p�b�‚�m �^�h�[�b�•�Z�ƒ�Z �i�j�_�p�b�a�g�b�o �\�j�_�^�g�h�k�l�b �d�h�•�_ �„�_ �j�_�Z�e�g�h �j�_�i�j�_�a�_�g�l�h�\�Z�l�b 

�n�m�g�d�p�b�h�g�b�k�Z�ƒ�_ �\�h�a�b�e�Z �m �k�b�k�l�_�f�m �•�Z�\�g�h�] �f�Z�k�h�\�g�h�] �l�j�Z�g�k�i�h�j�l�Z, �\�j�r�b �k�_ �Z�g�Z�e�b�a�Z, 

�e�h�]�b�q�d�Z �i�j�h�\�_�j�Z �b �n�b�e�l�j�b�j�Z�ƒ�_ �b�a�^�\�h�•�_�g�b�o �i�h�^�Z�l�Z�d�Z. �:�g�Z�e�b�a�Z�� �b�� �n�b�e�l�j�b�j�Z�ƒ�_��

�b�a�^�\�h�•�_�g�b�o�� �i�h�^�Z�l�Z�d�Z�� �k�_�� �\�j�r�b�� �g�Z�� �g�b�\�h�m�� �•�_�^�g�h�]�� �i�h�e�Z�k�d�Z�� ���i�h�e�m�h�[�j�l�Z������ �Z�� �b�a�� �^�Z�‚�_��

�Z�g�Z�e�b�a�_�� �b�k�d�‚�m�q�m�•�m�� �k�_�� �k�\�b�� �i�h�e�m�h�[�j�l�b �d�h�•�b �k�Z�^�j�`�_ �\�_�e�b�d�Z �h�^�k�l�m�i�Z�ƒ�Z �m �i�j�h�k�l�h�j�m 

�b�e�b �\�j�_�f�_�g�m. �I�h�  ̂ �h�^�k�l�m�i�Z�ƒ�_�f �m �i�j�h�k�l�h�j�m �i�h�^�j�Z�a�m�f�_�\�Z�•�m �k�_ �i�h�e�m�h�[�j�l�b �m �l�h�d�m 

�d�h�•�b�o �k�m �\�h�a�b�e�Z �h�^�k�l�m�i�Z�e�Z �k�Z �^�_�n�b�g�b�k�Z�g�_ �l�j�Z�k�_, �Z �i�h� ̂ �h�^�k�l�m�i�Z�ƒ�_�f �m �\�j�_�f�_�g�m 

�i�h�^�j�Z�a�m�f�_�\�Z�•�m �k�_ �i�h�e�m�h�[�j�l�b �d�h�^ �d�h�•�b�o �•�_ �^�h�r�e�h�� �^�h���_�d�k�p�_�k�g�h�]�� �i�h�]�h�j�r�Z�ƒ�Z�� �m��

�i�j�m�`�Z�ƒ�m�� �m�k�e�m�]�_ (�i�j�_�d�b�^�� �j�Z�^�Z�� �q�b�•�b���m�a�j�h�d �f�h�`�_ �[�b�l�b �d�\�Z�j �\�h�a�b�e�Z, �m�q�_�k�l�\�h�\�Z�ƒ�_ �m 
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�k�Z�h�[�j�Z�„�Z�•�g�h�• �g�_�a�]�h�^�b, �l�_�o�g�b�q�d�b���i�j�h�[�e�_�f�b���b �k�e���������L�Z�d�h�{�_�����k�\�Z�d�b �i�h�e�m�h�[�j�l �d�h�^ �d�h�]�Z 

�k�_ �\�h�a�b�e�Z �g�_ �d�j�_�„�m �i�j�h�]�j�_�k�b�\�g�h �^�m�` �i�h�k�f�Z�l�j�Z�g�h�] �k�f�_�j�Z �e�b�g�b�•�_ �b�k�d�‚�m�q�m�•�_�� �k�_�� �b�a��

�k�d�m�i�Z���i�h�^�Z�l�Z�d�Z�� 

�F�h�^�_�e�� �a�Z�� �i�j�h�j�Z�q�m�g�� �\�j�_�^�g�h�k�l�b�� �j�_�Z�e�b�a�h�\�Z�g�h�]�� �b�g�l�_�j�\�Z�e�Z�� ���E�N�æ�à,�æ,�ã���� �a�Z�k�g�b�\�Z�� �k�_�� �g�Z��

�•�_�^�g�Z�d�h�k�l�b��(5.12) �k�Z�f�h�� �k�_�� �m�a�b�f�Z�•�m�� �\�j�_�^�g�h�k�l�b�� �j�_�Z�e�b�a�h�\�Z�g�h�]�� �\�j�_�f�_�g�Z�� �i�h�e�Z�k�d�Z��

(�P�N�æ�à,�æ,�ã���� �b�� �j�_�Z�e�b�a�h�\�Z�g�h�]�� �\�j�_�f�_�g�Z�� �i�j�_�l�o�h�^�g�h�]�� �i�h�e�Z�k�d�Z�� ���P�N�æ�à,�æ,�ã�?�5���� �k�Z�� �b�k�l�h�]��

�k�l�Z�•�Z�e�b�r�l�Z�����O�����m���i�h�k�f�Z�l�j�Z�g�h�f���k�f�_�j�m�����O�I�������h�^�g�h�k�g�h���ƒ�b�o�h�\�Z���j�Z�a�e�b�d�Z�� 

 �E�N�æ�à,�æ,�ã = �P�N�æ�à,�æ,�ã F �P�N�æ�à,�æ,�ã�?�5 [�I�E�J] (5.13) 

�G�Z�� �h�k�g�h�\�m���j�_�Z�e�b�a�h�\�Z�g�b�o�� �\�j�_�f�_�g�Z�� �i�h�e�Z�a�Z�d�Z�� �\�h�a�b�e�Z�� �k�Z�� �k�l�Z�•�Z�e�b�r�l�Z���n�h�j�f�b�j�Z�•�m�� �k�_��

�k�d�m�i�h�\�b�� �b�g�l�_�j�\�Z�e�Z�� �j�_�Z�e�b�a�h�\�Z�g�b�� �a�Z�� �k�\�Z�d�b�� �k�f�_�j�� �e�b�g�b�•�_����

�#�æ�à= [�E�N�æ�à,�æ,�ã�+�O= 1,…,�J�æ�à; �L= 1,…,�B_.  

�J�Z�^�b�� �_�e�b�f�b�g�b�k�Z�ƒ�Z�� �_�n�_�d�l�Z���Ä�k�m�k�l�b�a�Z�ƒ�Z�³�� �\�h�a�b�e�Z�� �m�� �g�Z�j�_�^�g�h�f�� �d�h�j�Z�d�m�� �k�_�� �\�j�r�b��

�]�j�m�i�b�k�Z�ƒ�_���[�e�b�k�d�b�o���i�h�e�Z�a�Z�d�Z�����D�j�b�l�_�j�b�•�m�f���a�Z���]�j�m�i�b�k�Z�ƒ�_�� �•�_�k�l�_�� �\�j�_�^�g�h�k�l���b�g�l�_�j�\�Z�e�Z����

�:�d�h���•�_: 

 �E�N�æ�à,�æ,�ã Q1�I�E�J (5.14) 

�i�h�e�Z�a�Z�d���P�L�æ�à,�æ,�ã �b���P�L�æ�à,�æ,�ã�?�5 �k�_�� �k�i�Z�•�Z�•�m�� �m�� �•�_�^�Z�g�� �i�h�e�Z�a�Z�d���P�L�æ�à,�æ,�ã
�Û = �P�L�æ�à,�æ,�ã. 

�D�j�b�l�_�j�b�•�m�f�� �h�^�� �•�_�^�g�h�]�� �f�b�g�m�l�Z�� �m�k�\�h�•�_�g�� �•�_�� �b�a�� �^�\�Z�� �j�Z�a�e�h�]�Z���� �I�j�\�b�� �•�_�� �^�Z �k�_ �i�j�h�k�_�q�g�h��

�\�j�_�f�_�� �a�Z�^�j�`�Z�\�Z�ƒ�Z�� �\�h�a�b�e�Z�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�m�� �m�� �k�b�k�l�_�f�m�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z��

�i�m�l�g�b�d�Z�� �m�� �;�_�h�]�j�Z�^�m���d�j�_�„�_�� �m�� �b�g�l�_�j�\�Z�e�m�� �h�^ 20-30�V���� �>�j�m�]�b�� �j�Z�a�e�h�]�� �•�_�k�l�_���k�m�[�•�_�d�l�b�\�g�b��

�d�j�b�l�_�j�b�•�m�f�� �i�m�l�g�b�d�Z���� �I�j�_�f�Z�� �b�k�l�j�Z�`�b�\�Z�ƒ�b�f�Z�� �k�i�j�h�\�_�^�g�b�f�� �a�Z�� �i�h�l�j�_�[�_�� �h�\�h�]�� �j�Z�^�Z�� �g�Z��

�b�a�Z�[�j�Z�g�b�f���k�l�Z�•�Z�e�b�r�l�b�f�Z�� �k�\�Z�d�b�� �l�j�_�„�b�� �i�m�l�g�b�d �•�_�� �b�a�•�Z�\�b�h�� �^�Z�� �f�_�ƒ�Z�� �k�\�h�•�_�� �i�h�g�Z�r�Z�ƒ�_��

�m�d�h�e�b�d�h���\�b�^�b���^�Z���g�Z�b�e�Z�a�b���^�j�m�]�h���\�h�a�b�e�h�����M���_�j�b���k�Z�\�j�_�f�_�g�b�o �b�g�n�h�j�f�Z�p�b�h�g�b�o���k�b�k�l�_�f�Z��

�i�h�•�Z�f�� �Ä�\�b�^�_�l�b�³�� �f�h�`�_�� �k�_�� �m�h�i�r�l�b�l�b�� �m�� �Ä�^�h�[�b�•�_�� �b�g�n�h�j�f�Z�p�b�•�m�� �h�� �g�Z�b�e�Z�k�d�m�� �g�Z�j�_�^�g�h�]��

�\�h�a�b�e�Z�³�����D�Z�d�h���m���k�b�k�l�_�f�m���m���d�h�f�_���•�_���i�j�b�f�_�ƒ�_�g�Z���f�_�l�h�^�h�e�h�]�b�•�Z���d�h�j�b�k�g�b�d���f�h�`�_���^�h�[�b�l�b��

�k�Z�f�h���b�g�n�h�j�f�Z�p�b�•�m�� �m�^�Z�‚�_�g�h�k�l�b���g�Z�j�_�^�g�h�]���\�h�a�b�e�Z���b�a�j�Z�`�_�g�m�� �m���[�j�h�•�m���k�l�Z�•�Z�e�b�r�l�Z�����Z�e�b��

�g�_�� �b�� �h�� �\�j�_�f�_�g�m���� �m�k�\�h�•�_�g�h�� �•�_�� �^�Z�� �i�j�Z�]�� �l�h�e�_�j�Z�g�p�b�•�_�� �d�h�j�b�k�g�b�d�Z�� �b�a�g�h�k�b�� ���P�L�Q���� �D�Z�^�Z�� �k�_��

�i�j�b�f�_�g�b�� �d�j�b�l�_�j�b�•�m�f��(5.14) �^�h�[�b�•�Z�•�m�� �k�_�� �g�h�\�b�� �k�d�m�i�h�\�b�� �b�g�l�_�j�\�Z�e�Z�� �j�_�Z�e�b�a�h�\�Z�g�b�� �a�Z��

�k�\�Z�d�b���k�f�_�j���e�b�g�b�•�_�����#�æ�à
�Û = [�E�N�æ�à,�æ,�ã�+�O= 1,…,�J�æ�à; �L= 1,…,�B�æ�à_. 
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5.3.2. �B�k�l�j�Z�`�b�\�Z�ƒ�_���i�Z�j�Z�f�_�la�j�Z �l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z 

�B�k�l�j�Z�`�b�\�Z�ƒ�_�� �l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z�� �i�h�^�j�Z�a�m�f�_�\�Z�� �i�j�b�f�_�g�m�� �k�i�_�p�b�n�b�q�g�b�o��

�f�_�l�h�^�h�e�h�]�b�•�Z�� �d�h�•�_�� �„�_�� �[�b�l�b�� �h�[�•�Z�r�ƒ�_�g�_�� �m�� �g�Z�j�_�^�g�h�f�� �i�h�]�e�Z�\�‚�m�� ���I�h�]�e�Z�\�‚�_ 6). 

�F�_�l�h�^�h�e�h�r�d�b�� �i�j�b�k�l�m�i�� �^�_�n�b�g�b�k�Z�g�� �m�� �p�b�‚�m���h�^�j�_�{�b�\�Z�ƒ�Z�� �a�Z�\�b�k�g�h�k�l�b�� �l�j�Z�g�k�i�h�j�l�g�b�o��

�a�Z�o�l�_�\�Z���h�^���_�e�_�f�_�g�Z�l�Z���k�l�j�m�d�l�m�j�_���b���n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z���e�b�g�b�•�Z �i�h�^�j�Z�a�m�f�_�\�Z���^�Z���k�m���l�Z�d�\�Z��

�b�k�l�j�Z�`�b�\�Z�ƒ�Z�� �k�i�j�h�\�_�^�_�g�Z�� �b�� �^�Z�� �•�_�� �b�a�\�j�r�_�g�� �i�j�h�j�Z�q�m�g�� �h�k�g�h�\�g�b�o�� �i�Z�j�Z�f�_�l�Z�j�Z��

�l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z���� �m�e�Z�a�Z�d�Z���� �b�a�e�Z�a�Z�d�Z�� �b�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z�����K�d�m�i�� �\�j�_�^�g�h�k�l�b��

�m�e�Z�a�Z�d�Z (�7�æ�à,�æ,�ã)���� �b�a�e�Z�a�Z�d�Z�� ���+�æ�à,�æ,�ã���� �b�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z�� ���<�æ�à,�æ,�ã���� �a�Z�� �k�\�Z�d�b���i�h�e�Z�a�Z�d 

���i�h�e�m�h�[�j�l������ �k�\�Z�d�h�� �k�l�Z�•�Z�e�b�r�l�_�� �b�� �k�f�_�j�� �e�b�g�b�•�_�� �i�j�_�^�k�l�Z�\�‚�Z�•�m�� �h�k�g�h�\�g�b�� �b�a�e�Z�a�g�b��

�i�h�^�Z�l�Z�d �b�a���h�\�h�] �d�h�j�Z�d�Z �f�_�l�h�^�h�e�h�r�d�h�]���i�h�k�l�m�i�d�Z��  

�B�k�d�m�k�l�\�Z���b�a���Z�g�Z�e�b�a�b�j�Z�g�_���e�b�l�_�j�Z�l�m�j�_�����Z�e�b���b���b�a���k�h�i�k�l�\�_�g�b�o �b�k�l�j�Z�`�b�\�Z�ƒ�Z�����i�h�d�Z�a�m�•�m��

�^�Z�� �g�_�� �i�h�k�l�h�•�b�� �f�_�{�m�a�Z�\�b�k�g�h�k�l�� �b�a�f�_�{�m�� �[�j�h�•�Z�� �b�a�e�Z�a�Z�d�Z�� �i�m�l�g�b�d�Z�� �b�� �k�l�h�o�Z�k�l�b�q�g�h�k�l�b��

�^�b�g�Z�f�b�q�d�b�o�� �_�e�_�f�_�g�Z�l�Z�� �e�b�g�b�•�_���� �I�m�l�g�b�p�b�� �f�_�k�l�h�� �b�a�e�Z�k�d�Z�� �h�^�j�_�{�m�•�m�� �i�j�_�f�Z�� �[�e�b�a�b�g�b��

�p�b�‚�Z�� �i�m�l�h�\�Z�ƒ�Z �b�� �e�b�q�g�b�f�� �k�d�e�h�g�h�k�l�b�f�Z�� �m�� �i�h�]�e�_�^�m�� �h�^�e�m�d�_�� �h �g�Z�k�l�Z�\�d�m���� �i�j�h�f�_�g�b��

�g�Z�q�b�g�Z�� �b�e�b�� �i�j�_�d�b�^�m�� �i�m�l�h�\�Z�ƒ�Z���� �G�_�j�Z�\�g�h�f�_�j�g�h�k�l�� �m�� �j�_�Z�e�b�a�Z�p�b�•�b�� �i�h�e�Z�a�Z�d�Z�� �b��

�b�g�l�_�j�\�Z�e�Z�� �f�h�`�_�� �b�f�Z�l�b�� �m�l�b�p�Z�•�� �k�Z�f�h �g�Z�� �h�g�_�� �i�m�l�g�b�d�_�� �d�h�•�b�� �f�_�ƒ�Z�•�m�� �\�b�^�� �b�e�b�� �e�b�g�b�•�m��

�i�j�b�e�b�d�h�f���j�_�Z�e�b�a�Z�p�b�•�_���i�m�l�h�\�Z�ƒ�Z („ �i�j�_�k�_�^�Z�q�b“). �B�a���^�Z�‚�b�o���Z�g�Z�e�b�a�Z���b�a�m�a�_�l�� �•�_���b���[�j�h�•��

�m�e�Z�a�Z�d�Z�� �i�m�l�g�b�d�Z���� �I�b�e�h�l�� �b�k�l�j�Z�`�b�\�Z�ƒ�Z�� �k�i�j�h�\�_�^�_�g�Z�� �m�� �h�d�\�b�j�m�� �h�\�h�]�� �j�Z�^�Z�� �i�h�d�Z�a�Z�e�Z�� �k�m��

�^�Z�� �•�_�� �d�h�j�_�e�Z�p�b�•�Z�� �b�a�f�_�{�m�� �j�_�Z�e�b�a�h�\�Z�g�h�]�� �b�g�l�_�j�\�Z�e�Z�� �b�� �[�j�h�•�Z�� �m�e�Z�a�Z�d�Z�� �k�e�Z�[�Z�� �g�Z��

�k�l�Z�•�Z�e�b�r�l�b�f�Z�� �d�h�•�Z�� �h�i�k�e�m�`�m�•�_�� �\�b�r�_�� �e�b�g�b�•�Z���� �K�� �^�j�m�]�_�� �k�l�j�Z�g�_���� �k�l�Z�•�Z�e�b�r�l�Z�� �d�h�•�Z��

�h�i�k�e�m�`�m�•�_�� �k�Z�f�h�� �•�_�^�g�Z�� �e�b�g�b�•�Z�� �h�[�b�q�g�h�� �k�_�� �d�Z�j�Z�d�l�_�j�b�r�m�� �g�b�k�d�b�f�� �g�b�\�h�h�f��

�l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z���� �;�j�h�•�� �m�e�Z�a�Z�d�Z�� �i�m�l�g�b�d�Z���g�Z�� �l�Z�d�\�b�f�� �k�l�Z�•�Z�e�b�r�l�b�f�Z�� �h�[�b�q�g�h���•�_��

�g�_�^�h�\�h�‚�Z�g���^�Z�� �[�b�� �k�_�� �k�Z�� �k�b�]�m�j�g�h�r�„�m�� �f�h�]�e�h�� �m�l�\�j�^�b�l�b�� �k�f�_�j�� �b�� �•�Z�q�b�g�Z�� �\�_�a�_�����A�[�h�]�� �l�h�]�Z��

�k�_���h�\�h�f���f�_�l�h�^�h�e�h�]�b�•�h�f���m���^�Z�‚�b�f���Z�g�Z�e�b�a�Z�f�Z���d�h�j�b�k�l�_���k�Z�f�h���k�d�m�i�h�\�b���i�j�h�l�h�d�Z���i�m�l�g�b�d�Z��

(�<�æ�à,�æ,�ã�����a�Z���k�\�Z�d�b���j�_�Z�e�b�a�h�\�Z�g�b���i�h�e�Z�a�Z�d�����i�h�e�m�h�[�j�l�������k�\�Z�d�h���k�l�Z�•�Z�e�b�r�l�_���b���k�f�_�j���e�b�g�b�•�_�� 

�H�^�� �h�\�b�o�� �i�h�^�Z�l�Z�d�Z�� �n�h�j�f�b�j�Z�•�m�� �k�_�� �^�\�Z�� �k�d�m�i�Z���� �a�Z�� �k�\�Z�d�b�� �k�f�_�j�� �e�b�g�b�•�_�����$�æ�à=

[�<�æ�à,�æ,�ã�+�O= 1,…,�J�æ�à; �L= 1,…,�B�æ�à_. 

5.3.3. �N�h�j�f�b�j�Z�ƒ�_���k�d�m�i�h�\�Z���i�h�^�Z�l�Z�d�Z 

�M�� �l�j�_�„�h�•�� �n�Z�a�b�� �f�_�l�h�^�h�e�h�r�d�h�]�� �i�h�k�l�m�i�d�Z�� �n�h�j�f�b�j�Z�� �k�_�� �a�Z�•�_�^�g�b�q�d�b�� �k�d�m�i���a�Z�� �k�\�Z�d�b�� �h�^��

�k�f�_�j�h�\�Z. �M�g�b�•�Z�� �k�d�m�i�h�\�Z���•�æ�à
�Û  �b���$�æ�à �i�j�_�^�k�l�Z�\�‚�Z�� �k�d�m�i���%�æ�à, �d�h�•�b�� �k�Z�^�j�`�b�� �_�e�_�f�_�g�l�_��
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�k�l�j�m�d�l�m�j�_�� �b�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �e�b�g�b�•�_���� �d�Z�h�� �b�� �i�Z�j�Z�f�_�l�j�_�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z����

�j�_�Z�e�b�a�h�\�Z�g�b���b�g�l�_�j�\�Z�e�����E�N�æ�à,�æ,�ã) �b���i�j�h�l�h�d�_���i�m�l�g�b�d�Z�����<�æ�à,�æ,�ã). 

�A�Z�l�b�f�� �k�_�� �k�d�m�i�h�\�b �%�æ�à �^�_�e�_ �g�Z�� �i�h�^�k�d�m�i�h�\�_ �b�� �l�h�� �i�j�_�f�Z�� �^�\�Z�� �d�j�b�l�_�j�b�•�m�f�Z�� �I�j�\�Z��

�i�h�^�_�e�Z���•�_�k�l�_���g�Z���i�_�j�b�h�^�_���k�l�Z�p�b�h�g�Z�j�g�h�k�l�b�����I�h�^�_�e�Z���g�Z���i�h�^�k�d�m�i�h�\�_���\�j�r�b���k�_ �l�Z�d�h���r�l�h��

�k�_�� �b�a�� �k�d�m�i�Z�� �i�h�^�Z�l�Z�d�Z�� �n�h�j�f�b�j�Z�g�h�]�� �m �i�j�_�l�o�h�^�g�h�f�� �d�h�j�Z�d�m�� �b�a�^�\�Z�•�Z�•�m���i�h�^�Z�p�b �d�h�•�b�� �k�m��

�j�_�Z�e�b�a�h�\�Z�g�b�� �m�� �i�j�_�l�o�h�^�g�h�� �^�_�n�b�g�b�k�Z�g�b�f�� �d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�b�f�� �i�_�j�b�h�^�b�f�Z ���^�j�m�]�b��

�d�h�j�Z�d���� �n�Z�a�Z�� �^�\�Z��. �B�a�^�\�Z�•�Z�ƒ�_�� �i�h�^�Z�l�Z�d�Z�� �\�j�r�b�� �k�_�� �g�Z���h�k�g�h�\�m�� �\�j�_�f�_�g�Z�� �i�h�e�Z�k�d�Z�� �\�h�a�b�e�Z��

�k�Z���k�l�Z�•�Z�e�b�r�l�Z�����q�b�f�_���k�_���n�h�j�f�b�j�Z�•�m���k�d�m�i�h�\�b���i�h�^�Z�l�Z�d�Z���a�Z���k�\�Z�d�b���h�^���d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�b�o��

�i�_�j�b�h�^�Z �&�æ�à,�ç�æ�����]�^�_���P�O �i�j�_�^�k�l�Z�\�‚�Z���i�_�j�b�h�^���k�l�Z�p�b�h�g�Z�j�g�h�k�l�b�����P�O= 1,2,…,�J�ç�æ. 

�>�j�m�]�Z���i�h�^�_�e�Z���•�_�k�l�_���g�Z���q�Z�k�h�\�_�����I�h�^�_�e�Z���g�Z���i�h�^�k�d�m�i�h�\�_���\�j�r�b���k�_���l�Z�d�h���r�l�h���k�_���b�a���k�d�m�i�Z��

�i�h�^�Z�l�Z�d�Z���n�h�j�f�b�j�Z�g�h�]���m���i�j�_�l�o�h�^�g�h�f���d�h�j�Z�d�m���b�a�^�\�Z�•�Z�•�m���i�h�^�Z�p�b���d�h�•�b���k�m���k�_���i�h�•�Z�\�b�e�b���m 

�h�^�j�_�{�_�g�h�f�� �q�Z�k�m�����B�a�^�\�Z�•�Z�ƒ�_�� �i�h�^�Z�l�Z�d�Z�� �\�j�r�b�� �k�_�� �g�Z�� �h�k�g�h�\�m�� �q�Z�k�Z�� �d�Z�^�Z�� �•�_�� �j�_�Z�e�b�a�h�\�Z�g��

�i�h�e�Z�a�Z�d�Z�� �\�h�a�b�e�Z���� �h�^�g�h�k�g�h�� �g�Z�� �h�k�g�h�\�m�� �\�j�_�f�_�g�Z�� �i�h�e�Z�k�d�Z�� �\�h�a�b�e�Z�� �k�Z�� �k�l�Z�•�Z�e�b�r�l�Z���� �q�b�f�_��

�k�_�� �n�h�j�f�b�j�Z�•�m�� �k�d�m�i�h�\�b���i�h�^�Z�l�Z�d�Z �a�Z�� �k�\�Z�d�b�� �h�^���q�Z�k�h�\�Z�� �m�� �i�_�j�b�h�^�m�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z��

�e�b�g�b�•�_�����2�\�_���k�d�m�i�h�\�_���h�a�g�Z�q�b�„�_�f�h���k�Z���' �æ�à,�Û�����]�^�_���D �i�j�_�^�k�l�Z�\�‚�Z���q�Z�k�����D= 0,1,2,…,23. 

�D�\�Z�g�l�b�n�b�d�Z�p�b�•�Z�� �g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b�� �j�_�Z�e�b�a�Z�p�b�•�_�� �b�g�l�_�j�\�Z�e�Z�� �i�h�^�j�Z�a�m�f�_�\�Z��

�b�a�j�Z�q�m�g�Z�\�Z�ƒ�_�� �h�k�g�h�\�g�b�o�� �i�Z�j�Z�f�_�l�Z�j�Z�� �^�_�k�d�j�b�i�l�b�\�g�_�� �k�l�Z�l�b�k�l�b�d�_�� �j�_�Z�e�b�a�h�\�Z�g�h�]�� �k�d�m�i�Z��

�b�g�l�_�j�\�Z�e�Z���a�Z���h�^�j�_�{�_�g�b���q�Z�k�����a�Z���k�\�Z�d�h���k�l�Z�•�Z�e�b�r�l�_���b���k�f�_�j���d�j�_�l�Z�ƒ�Z�� �k�j�_�^�ƒ�_���\�j�_�^�g�h�k�l�b��

(���N%�æ�à,�æ,�Û), �k�l�Z�g�^�Z�j�^�g�h�]�� �h�^�k�l�m�i�Z�ƒ�Z��(�ê�E�N�æ�à,�æ,�Û)���� �:�g�Z�e�h�]�g�h���� �d�\�Z�g�l�b�n�b�d�Z�p�b�•�Z��

�g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b�� �j�_�Z�e�b�a�Z�p�b�•�_�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �i�h�^�j�Z�a�m�f�_�\�Z�� �b�a�j�Z�q�m�g�Z�\�Z�ƒ�_��

�h�k�g�h�\�g�b�o�� �i�Z�j�Z�f�_�l�j�Z�� �^�_�k�d�j�b�i�l�b�\�g�_�� �k�l�Z�l�b�k�l�b�d�_�� �j�_�Z�e�b�a�h�\�Z�g�h�]�� �k�d�m�i�Z�� �i�j�h�l�h�d�Z�� �b��

�j�_�Z�e�b�a�h�\�Z�g�h�]���k�d�m�i�Z�� �m�e�Z�a�Z�d�Z���a�Z���h�^�j�_�{�_�g�b���q�Z�k�����a�Z���k�\�Z�d�h���k�l�Z�•�Z�e�b�r�l�_���b���k�f�_�j���d�j�_�l�Z�ƒ�Z����

�k�j�_�^�ƒ�_���\�j�_�^�g�h�k�l�b��(�<�§�æ�à,�æ,�Û�����b �k�l�Z�g�^�Z�j�^�g�h�]���h�^�k�l�m�i�Z�ƒ�Z�����PZ�q�k,�æ,�Û�����i�j�h�l�h�d�Z�� 

�A�Z�l�b�f�� �k�_�� �n�h�j�f�b�j�Z �a�Z�•�_�^�g�b�q�d�b�� �k�d�m�i���*�æ�à �d�h�•�b�� �k�Z�^�j�`�b�� �k�\�_�� �_�e�_�f�_�g�l�_�� �k�l�j�m�d�l�m�j�_�� �b��

�n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �e�b�g�b�•�_���� �d�Z�h�� �b�� �i�Z�j�Z�f�_�l�j�_�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z���� �a�Z�� �i�h�k�f�Z�l�j�Z�g�b��

�k�f�_�j: 

- �k�j�_�^�ƒ�m���\�j�_�^�g�h�k�l �j�_�Z�e�b�a�h�\�Z�g�h�] �b�g�l�_�j�\�Z�e�Z�������N%�æ�à,�æ,�Û),  

- �k�l�Z�g�^�Z�j�^�g�h���h�^�k�l�m�i�Z�ƒ�_���j�_�Z�e�b�a�h�\�Z�g�h�]���b�g�l�_�j�\�Z�e�Z�����ê�E�N�æ�à,�æ,�Û), 
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- �k�j�_�^�ƒ�m���\�j�_�^�g�h�k�l�b���i�j�h�l�h�d�Z�����<�§�æ�à,�æ,�Û), 

- �k�l�Z�g�^�Z�j�^�g�h���h�^�k�l�m�i�Z�ƒ�_ �i�j�h�l�h�d�Z�����ê�<�æ�à,�æ,�Û), 

�A�[�h�]�� �g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �m �i�j�h�k�l�h�j�m���� �j�_�Z�e�b�a�m�•�_ �k�_�� �j�Z�a�e�b�q�b�l��

�b�g�l�_�g�a�b�l�_�l �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z�� �i�h�� �k�l�Z�•�Z�e�b�r�l�b�f�Z���� �D�Z�d�h�� �[�b�� �k�_���h�\�Z�•�� �m�l�b�p�Z�•�� �h�l�d�e�h�g�b�h�� �b��

�k�Z�f�b�f�� �l�b�f�� �h�[�_�a�[�_�^�b�h�� �\�_�„�b�� �k�d�m�i�� �i�h�^�Z�l�Z�d�Z�� �d�h�•�b�� �h�f�h�]�m�„�Z�\�Z�� �m�h�i�r�l�Z�\�Z�ƒ�_�� �f�h�^�_�e�Z����

�k�e�m�q�Z�•�g�_�� �i�j�h�f�_�g�‚�b�\�_�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z�� �b�� �b�g�l�_�j�\�Z�e�Z�� �k�_�� �g�h�j�f�Z�e�b�a�m�•�m�� �i�j�_�f�Z��

�k�e�_�^�_�„�b�f���f�h�^�_�e�b�f�Z�� 

 
�<�æ�à ,�æ,�ã

�á�â�å�à=
�<�æ�à,�æ,�ã F �<�§�æ�à,�æ,�Û

�ê�<�æ�à,�æ,�Û
 

(5.15) 

 
�E�N�æ�à,�æ,�ã

�á�â�å�à=
�E�N�æ�à,�æ,�ã F ���N%�æ�à,�æ,�Û

�ê�E�N�æ�à,�æ,�Û
 

(5.16) 

�]�^�_���•�_�� 

�<�O�I,�O,�L
�J�K�N�I – �g�h�j�f�Z�e�b�a�h�\�Z�g�Z���\�j�_�^�g�h�k�l���i�j�h�l�h�d�Z���i�m�l�g�b�d�Z���m���i�h�e�Z�k�d�m�����L�������g�Z���k�l�Z�•�Z�e�b�r�l�m��(�O) 

�m���k�f�_�j�m�����O�I); 

�<�O�I,�O,�L – �i�j�h�l�h�d���i�m�l�g�b�d�Z���m���i�h�e�Z�k�d�m�����L�������g�Z���k�l�Z�•�Z�e�b�r�l�m��(�O�����m���k�f�_�j�m�����O�I); 

�<%�O�I,�O,�D – �k�j�_�^�ƒ�b���i�j�h�l�h�d���i�m�l�g�b�d�Z���g�Z���k�l�Z�•�Z�e�b�r�l�m��(�O�����m���k�f�_�j�m�����O�I) �m���q�Z�k�m�����D); 

�ê�<�æ�à,�æ,�Û – �k�l�Z�g�^�Z�j�^�g�h���h�^�k�l�m�i�Z�ƒ�_���i�j�h�l�h�d�Z���i�m�l�g�b�d�Z���g�Z���k�l�Z�•�Z�e�b�r�l�m��(�O���� �m�� �k�f�_�j�m�����O�I) 

�m���q�Z�k�m�����D); 

�E�N�O�I,�O,�L
�J�K�N�I – �g�h�j�f�Z�e�b�a�h�\�Z�g�Z�� �\�j�_�^�g�h�k�l�� �j�_�Z�e�b�a�h�\�Z�g�h�]�� �b�g�l�_�j�\�Z�e�Z�� �m�� �i�h�e�Z�k�d�m�� ���L������ �g�Z��

�k�l�Z�•�Z�e�b�r�l�m��(�O�����m���k�f�_�j�m�����O�I); 

�E�N�O�I,�O,�L – �j�_�Z�e�b�a�h�\�Z�g�b���b�g�l�_�j�\�Z�e���m���i�h�e�Z�k�d�m�����L�������g�Z���k�l�Z�•�Z�e�b�r�l�m��(�O�����m���k�f�_�j�m�����O�I); 

�E�N%�O�I,�O,�D – �k�j�_�^�ƒ�Z���\�j�_�^�g�h�k�l���j�_�Z�e�b�a�h�\�Z�g�h�]���b�g�l�_�j�\�Z�e�Z���g�Z���k�l�Z�•�Z�e�b�r�l�m��(�O���� �m���k�f�_�j�m�����O�I) 

�m���q�Z�k�m�����D); 

�ê�E�N�æ�à,�æ,�Û – �k�l�Z�g�^�Z�j�^�g�h�� �h�^�k�l�m�i�Z�ƒ�_�� �j�_�Z�e�b�a�h�\�Z�g�h�]�� �b�g�l�_�j�\�Z�e�Z�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�m��(�O���� �m��

�k�f�_�j�m (sm�����m���q�Z�k�m����h). 
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�<�j�_�^�g�h�k�l�b���<�æ�à,�æ,�ã
�á�â�å�à �b���E�N�æ�à,�æ,�ã

�á�â�å�à �g�Z�a�b�\�Z�•�m�� �k�_�� �b�� �g�h�j�f�Z�e�b�a�h�\�Z�g�b�f�� �h�^�k�l�m�i�Z�ƒ�b�f�Z�� �b�e�b��

�k�l�Z�g�^�Z�j�^�b�a�h�\�Z�g�b�f�� �h�^�k�l�m�i�Z�ƒ�b�f�Z�� ��z-�k�d�h�j������ �G�h�j�f�Z�e�b�a�h�\�Z�g�h�� �h�^�k�l�m�i�Z�ƒ�_�� �•�_�� �f�_�j�Z��

�\�Z�j�b�•�Z�p�b�•�_�� �d�h�•�Z�� �b�k�d�Z�a�m�•�_�� �h�^�k�l�m�i�Z�ƒ�_�� �i�h�•�_�^�b�g�Z�q�g�_�� �\�j�_�^�g�h�k�l�b�� �i�Z�j�Z�f�_�l�j�Z �h�^�� �k�j�_�^�ƒ�_��

�\�j�_�^�g�h�k�l�b���m���[�j�h�•�m���k�l�Z�g�^�Z�j�^�g�b�o���^�_�\�b�•�Z�p�b�•�Z�� 

�K�d�m�i�h�\�b���' �æ�à,�Û �b���&�æ�à,�ç�æ �k�_�� �i�j�h�r�b�j�m�•�m�� �b�� �k�\�Z�d�h�f�� �i�h�e�Z�k�d�m�� �\�h�a�b�e�Z�� �^�h�^�Z�•�m�� �•�_��

�g�h�j�f�Z�e�b�a�h�\�Z�g�Z���h�^�k�l�m�i�Z�ƒ�Z���<�æ�à,�æ,�ã
�á�â�å�à �b���E�N�æ�à,�æ,�ã

�á�â�å�à �b���^�h�[�b�•�Z�•�m���k�_���i�j�h�r�b�j�_�g�b���k�d�m�i�h�\�b���”�æ�à,�Û
�Û  

�b �&�æ�à,�ç�æ
�Û  �d�h�•�b �k�Z�^�j�`�_���k�e�_�^�_�„�_���_�e�_�f�_�g�l�_�� 

- �j�_�Z�e�b�a�h�\�Z�g�b���b�g�l�_�j�\�Z�e�����E�N�æ�à,�æ,�ã), 

- �i�j�h�l�h�d���i�m�l�g�b�d�Z�����<�æ�à,�æ,�ã), 

- �g�h�j�f�Z�e�b�a�h�\�Z�g�Z���\�j�_�^�g�h�k�l���i�j�h�l�h�d�Z���i�m�l�g�b�d�Z���<�æ�à,�æ,�ã
�á�â�å�à, �b 

- �g�h�j�f�Z�e�b�a�h�\�Z�g�Z���\�j�_�^�g�h�k�l���j�_�Z�e�b�a�h�\�Z�g�h�]���b�g�l�_�j�\�Z�e�Z���E�N�æ�à,�æ,�ã
�á�â�å�à. 

�H�\�Z�d�Z�\�� �f�_�l�h�^�h�e�h�r�d�b���i�h�k�l�m�i�Z�d�� �k�Z�� �i�h�^�_�e�h�f�� �g�Z�� �q�Z�k�h�\�_�� �b�� �i�_�j�b�h�^�_�� �k�l�Z�p�b�h�g�Z�j�g�h�k�l�b��

�i�h�k�e�_�^�b�p�Z�� �•�_, �i�j�_�� �k�\�_�]�Z, �\�_�„�� �h�i�b�k�Z�g�b�o���d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b��

�l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� ���I�h�]�e�Z�\�‚�_��3.7������ �G�_�d�b�� �h�^�� �i�Z�j�Z�f�_�l�Z�j�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z��

�f�h�j�Z�•�m�� �k�_�� �i�h�k�f�Z�l�j�Z�l�b�� �b�� �m�� �f�Z�ƒ�b�f�� �\�j�_�f�_�g�k�d�b�f�� �b�g�l�_�j�\�Z�e�b�f�Z�� �l�Z�d�h�� �^�Z�� �k�m�� �Z�g�Z�e�b�a�_��

�k�i�j�h�\�_�^�_�g�_�� �b�� �i�h�� �q�Z�k�h�\�b�f�Z���� �I�h�j�_�^�� �l�h�]�Z���� �q�Z�k�h�\�g�_�� �Z�g�Z�e�b�a�_�� �q�b�g�_�� �h�\�m�� �f�_�l�h�^�h�e�h�]�b�•�m��

�i�j�b�f�_�g�‚�b�\�h�f�� �b�� �g�Z�� �e�b�g�b�•�_�� �k�Z�� �g�b�`�b�f�� �l�j�Z�g�k�i�h�j�l�g�b�f�� �a�Z�o�l�_�\�b�f�Z���� �d�h�•�_�� �g�_��

�n�m�g�d�p�b�h�g�b�r�m���m���d�e�Z�k�b�q�g�h�f���b�g�l�_�j�\�Z�e�g�h�f���j�_�`�b�f�m���i�h�e�Z�a�Z�d�Z�� 

�F�_�{�m�l�b�f���� �j�Z�^�b�� �m�h�i�r�l�Z�\�Z�ƒ�Z�� �f�h�^�_�e�Z�� �\�j�r�b�� �k�_�� �Z�]�j�_�]�Z�p�b�•�Z�� �k�\�b�o�� �i�h�^�Z�l�Z�d�Z�� �m�� �m�d�m�i�g�_��

�k�d�m�i�h�\�_���� �M�g�b�•�h�f�� �k�d�m�i�h�\�Z���&�æ�à,�ç�æ
�Û  �i�h�� �k�\�b�f�� �i�_�j�b�h�^�b�f�Z�� �k�l�Z�p�b�h�g�Z�j�g�h�k�l�b���^�h�[�b�•�Z�•�m���k�_��

�m�d�m�i�g�b���k�d�m�i�h�\�b���(�æ�à �i�h���k�f�_�j�h�\�b�f�Z. �M�g�b�•�Z���k�d�m�i�h�\�Z���(�æ�à �^�Z�•�_���m�d�m�i�Z�g���k�d�m�i���i�h�^�Z�l�Z�d�Z���h��

�_�e�_�f�_�g�l�b�f�Z�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �b�� �l�j�Z�g�k�i�h�j�l�g�b�f�� �a�Z�o�l�_�\�b�f�Z�� �d�h�•�b�� �„�_�f�h�� �h�a�g�Z�q�b�l�b�� �k�Z���(. 

�L�Z�d�h�{�_, �j�Z�^�b���Z�g�Z�e�b�a�Z���•�Z�q�b�g�_���\�_�a�_���b�a�f�_�{�m���a�Z�\�b�k�g�b�o���b���g�_�a�Z�\�b�k�g�b�o���i�j�h�f�_�g�‚�b�\�b�o���i�h��

�k�l�Z�•�Z�e�b�r�l�b�f�Z���� �m�d�m�i�g�b�� �k�d�m�i�h�\�b���(�æ�à �^�_�e�_�� �k�_�� �g�Z�� �i�h�^�k�d�m�i�h�\�_���)�æ�à,�æ. �D�h�g�Z�q�g�h���� �k�\�b��

�m�e�Z�a�g�b���k�d�m�i�h�\�b���g�_�h�i�o�h�^�g�b���a�Z���^�_�n�b�g�b�k�Z�g�_���f�h�^�_�e�_ �k�m���� 
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�#�æ�à: �k�d�m�i���j�_�Z�e�b�a�h�\�Z�g�b�o���b�g�l�_�j�\�Z�e�Z���i�h���k�f�_�j�m�����O�I= 1,2); 

�#�æ�à
�Û : �d�h�j�b�]�h�\�Z�g�b���k�d�m�i���j�_�Z�e�b�a�h�\�Z�g�b�o���b�g�l�_�j�\�Z�e�Z���m���k�f�_�j�m�����O�I= 1,2); 

�$�æ�à: �k�d�m�i���j�_�Z�e�b�a�h�\�Z�g�b�o���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z �m���k�f�_�j�m�����O�I= 1,2); 

�%�æ�à: �k�d�m�i���j�_�Z�e�b�a�h�\�Z�g�b�o���b�g�l�_�j�\�Z�e�Z���b���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���m���k�f�_�j�m�����O�I= 1,2); 

�&�æ�à,�ç�æ: �k�d�m�i�� �j�_�Z�e�b�a�h�\�Z�g�b�o�� �b�g�l�_�j�\�Z�e�Z�� �b�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �m�� �k�f�_�j�m���m�� �i�_�j�b�h�^�m��

�k�l�Z�p�b�h�g�Z�j�g�h�k�l�b��(�O�I= 1,2; �P�O= 1,2,…,�J�ç�æ; �J�ç�æ – �[�j�h�•���i�_�j�b�h�^�Z���k�l�Z�p�b�h�g�Z�j�g�h�k�l�b); 

�' �æ�à,�Û: �k�d�m�i�� �j�_�Z�e�b�a�h�\�Z�g�b�o�� �b�g�l�_�j�\�Z�e�Z�� �b�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �m�� �k�f�_�j�m�� �m�� �q�Z�k�m�� ���O�I=

1,2; �D= 1,2,…,24); 

�*�æ�à,�Û: �k�d�m�i�� �h�k�g�h�\�g�b�o�� �i�Z�j�Z�f�_�l�j�Z�� �^�_�k�d�j�b�i�l�b�\�g�_�� �k�l�Z�l�b�k�l�b�d�_�� �j�_�Z�e�b�a�h�\�Z�g�b�o�� �b�g�l�_�j�\�Z�e�Z�� �b��

�l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���m���k�f�_�j�m���m���q�Z�k�m�����O�I= 1,2; �D= 1,2,…,24); 

�&�æ�à,�ç�æ
�Û : �i�j�h�r�b�j�_�g�b�� �k�d�m�i�� �j�_�Z�e�b�a�h�\�Z�g�b�o�� �b�g�l�_�j�\�Z�e�Z�� �b�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �m�� �k�f�_�j�m�� �m��

�i�_�j�b�h�^�m�� �k�l�Z�p�b�h�g�Z�j�g�h�k�l�b�� ���O�I= 1,2; �P�O= 1,2,…,�J�ç�æ; �J�ç�æ – �[�j�h�•�� �i�_�j�b�h�^�Z��

�k�l�Z�p�b�h�g�Z�j�g�h�k�l�b���� 

�' �æ�à,�ç�æ
�Û : �i�j�h�r�b�j�_�g�b���k�d�m�i���j�_�Z�e�b�a�h�\�Z�g�b�o���b�g�l�_�j�\�Z�e�Z���b���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z �m���k�f�_�j�m���m���q�Z�k�m��

(�O�I= 1,2; �D= 1,2,…,24); 

�(�æ�à: �i�j�h�r�b�j�_�g�b�� �k�d�m�i�� �j�_�Z�e�b�a�h�\�Z�g�b�o�� �b�g�l�_�j�\�Z�e�Z�� �b�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �m�� �k�f�_�j�m��

(�O�I= 1,2); 

�)�æ�à,�æ: �i�j�h�r�b�j�_�g�b�� �k�d�m�i�� �j�_�Z�e�b�a�h�\�Z�g�b�o�� �b�g�l�_�j�\�Z�e�Z�� �b�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �m�� �k�f�_�j�m�� �b��

�k�l�Z�•�Z�e�b�r�l�m�����O�I= 1,2, �O= 1,2,…,�J�æ�à); 

�(: �i�j�h�r�b�j�_�g�b���k�d�m�i���j�_�Z�e�b�a�h�\�Z�g�b�o���b�g�l�_�j�\�Z�e�Z���b���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���g�Z���e�b�g�b�•�b�� 

5.4. �B�a�[�h�j���f�_�l�h�^a �Z�g�Z�e�b�a�_ 

�I�j�b�e�b�d�h�f�� �b�a�[�h�j�Z�� �f�_�l�h�^�_�� �Z�g�Z�e�b�a�_�� �i�h�e�Z�a�b�� �k�_�� �h�^�� �i�h�k�l�Z�\�‚�_�g�_�� �o�b�i�h�l�_�a�_���� �Z�� �l�h�� �•�_�� �^�Z��

�i�h�k�l�h�•�b�� �f�_�{�m�k�h�[�g�Z�� �a�Z�\�b�k�g�h�k�l�b�� �b�a�f�_�{�m�� �i�Z�j�Z�f�_�l�Z�j�Z�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �e�b�g�b�•�_�� �b��

�i�Z�j�Z�f�_�l�Z�j�Z���l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�����I�h�k�l�Z�\�‚�_�g�Z�� �o�b�i�h�l�_�a�Z�� �f�h�`�_�� �k�_�� �b�k�d�Z�a�Z�l�b�� �d�j�h�a��

�b�k�l�j�Z�`�b�\�Z�q�d�h���i�b�l�Z�ƒ�_:  
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�x �D�h�e�b�d�b���^�_�h���\�Z�j�b�•�Z�g�k�_���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���f�h�`�_���^�Z���k�_���h�[�•�Z�k�g�b���\�Z�j�b�•�Z�g�k�h�f��

�k�d�m�i�Z���i�j�h�f�_�g�‚�b�\�b�o���i�Z�j�Z�f�_�l�Z�j�Z���n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z���e�b�g�b�•�_�"�� 

�I�h�k�l�h�•�b���\�b�r�_���l�_�o�g�b�d�Z���a�Z���b�k�l�j�Z�`�b�\�Z�ƒ�_���i�h�k�l�h�•�Z�ƒ�Z���\�_�a�Z���b�a�f�_�{�m���j�Z�a�g�b�o���i�Z�j�Z�f�_�l�Z�j�Z����

�A�Z�� �b�k�l�j�Z�`�b�\�Z�ƒ�_�� �•�Z�q�b�g�_�� �\�_�a�_�� �b�a�f�_�{�m�� �^�\�_�� �i�j�h�f�_�g�‚�b�\�_�� �m�i�h�l�j�_�[�‚�Z�\�Z�•�m�� �k�_�� �l�_�o�g�b�d�_��

�d�h�j�_�e�Z�p�b�•�_ �b���e�b�g�_�Z�j�g�_���j�_�]�j�_�k�b�•�_��(Tabachnick �b��Fidel, 2013). 

5.4.1. �H�i�b�k���f�_�l�h�^�_���d�h�j�_�e�Z�p�b�•�_ �b���e�b�g�_�Z�j�g�_���j�_�]�j�_�k�b�•�_ 

�D�h�j�_�e�Z�p�b�•�Z�� �h�i�b�k�m�•�_�� �•�Z�q�b�g�m�� �b�� �k�f�_�j�� �\�_�a�_�� �b�a�f�_�{�m���^�\�_�� �i�j�h�f�_�g�‚�b�\�_���� �K�f�_�j�� �\�_�a�_�� �f�h�`�_��

�[�b�l�b���i�h�a�b�l�b�\�Z�g���b���g�_�]�Z�l�b�\�Z�g�����I�h�a�b�l�b�\�g�Z���d�h�j�_�e�Z�p�b�•�Z���a�g�Z�q�b���^�Z���k�Z���j�Z�k�l�h�f���•�_�^�g�_���j�Z�k�l�m��

�\�j�_�^�g�h�k�l�b���b�� �^�j�m�]�_�� �i�j�h�f�_�g�‚�b�\�_�����M�� �a�Z�\�b�k�g�h�k�l�b���h�^�� �l�b�i�Z�� �i�j�h�f�_�g�‚�b�\�b�o�� �j�Z�a�e�b�d�m�•�_�f�h��

�I�b�j�k�h�g�h�\�� �d�h�_�n�b�p�b�•�_�g�l�� �e�b�g�_�Z�j�g�_�� �d�h�j�_�e�Z�p�b�•�_�� ���N���� �b�� �d�h�_�n�b�p�b�•�_�g�l�� �K�i�b�j�f�Z�g�h�\�_ 

�d�h�j�_�e�Z�p�b�•�_�� �j�Z�g�]�Z�� ���é������ �I�j�\�b�� �d�h�_�n�b�p�b�•�_�g�l�� �d�h�j�b�k�l�b�� �k�_�� �m�� �k�e�m�q�Z�•�m�� �d�Z�^�Z�� �k�m�� �h�[�_��

�i�j�h�f�_�g�‚�b�\�_�� �g�_�i�j�_�d�b�^�g�_���� �F�h�`�_�� �k�_�� �d�h�j�b�k�l�b�l�b�� �b�� �m�� �k�e�m�q�Z�•�m�� �d�Z�^�Z�� �•�_�� �•�_�^�g�Z��

�i�j�h�f�_�g�‚�b�\�Z�� �e�b�g�_�Z�j�g�Z���� �Z�� �^�j�m�]�Z�� �^�b�o�h�l�h�f�g�Z�� ���3�D�O�O�D�Q�W���� �������������� �A�Z�� �h�j�^�b�g�Z�e�g�_�� �\�_�e�b�q�b�g�_��

�d�h�j�b�k�l�b�� �k�_�� �d�h�_�n�b�p�b�•�_�g�l�� �K�i�b�j�f�Z�g�h�\�_�� �d�h�j�_�e�Z�p�b�•�_�� �j�Z�g�]�Z���� �H�[�Z�� �d�h�_�n�b�p�b�•�_�g�l�Z�� �f�h�]�m��

�b�f�Z�l�b�� �\�j�_�^�g�h�k�l�b�� �h�^��-���� �^�h�� ������ �I�j�_�^�a�g�Z�d�� �i�h�d�Z�a�m�•�_�� �k�f�_�j�� �d�h�j�_�e�Z�p�b�•�_���� �3�Z�q�b�g�m�� �\�_�a�_��

�i�h�d�Z�a�m�•�_�� �Z�i�k�h�e�m�l�g�Z�� �\�j�_�^�g�h�k�l�� �d�h�_�n�b�p�b�•�_�g�l�Z���� �M�d�h�e�b�d�h�� �•�_�� �\�j�_�^�g�h�k�l�� �d�h�_�n�b�p�b�•�_�g�l�Z�� ����

�l�h�� �a�g�Z�e�b�� �^�Z�� �g�_�� �i�h�k�l�h�•�b�� �d�h�j�_�e�Z�p�b�•�Z�� �b�a�f�_�{�m�� �i�h�k�f�Z�l�j�Z�g�b�o�� �i�j�h�f�_�g�‚�b�\�b�o�� �K�Z�\�j�r�_�g�Z��

�d�h�j�_�e�Z�p�b�•�Z�� �i�h�^�j�Z�a�m�f�_�\�Z�� �k�e�m�q�Z�•�� �d�Z�^�Z�� �I�b�j�k�h�g�h�\�� �b�e�b�� �K�i�b�j�f�Z�g�h�\�� �d�h�_�n�b�p�b�•�_�g�l�� �b�f�Z��

�\�j�_�^�g�h�k�l��-���� �b�e�b�� ������ �H�\�h�� �•�_�� �j�_�^�Z�d�� �k�e�m�q�Z�•�� �m�� �k�e�h�`�_�g�b�f�� �j�_�Z�e�g�b�f�� �k�b�k�l�_�f�b�f�Z�� �d�Z�d�Z�\�� �•�_��

�k�b�k�l�_�f �•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z�� 

�J�Z�a�e�b�q�b�l�b���Z�m�l�h�j�b���^�_�n�b�g�b�k�Z�e�b���k�m���k�d�Z�e�_���•�Z�q�b�g�_���d�h�j�_�e�Z�p�b�•�_ �i�j�_�f�Z���\�j�_�^�g�h�k�l�b���N �b���é. 

�M���h�\�h�f�� �j�Z�^�m�� �h�^�Z�[�j�Z�g�Z�� �•�_�� �k�d�Z�e�Z�� �d�h�•�m �•�_�� �^�_�n�b�g�b�k�Z�h�� �&�R�K�H�Q�� ���������������� �i�j�_�f�Z�� �d�h�•�h�•�� �k�_��

�d�h�j�_�e�Z�p�b�•�Z�� �k�f�Z�l�j�Z�� �f�Z�e�h�f�� �a�Z�� �k�\�_�� �\�j�_�^�g�h�k�l�b���N �b�e�b���é �b�a�f�_�{�m�� �������� �b�� ������������ �M�d�h�e�b�d�h��

�\�j�_�^�g�h�k�l�� �d�h�_�n�b�p�b�•�_�g�l�Z�� �d�h�j�_�e�Z�p�b�•�_�� �b�a�g�h�k�b���h�^���������� �^�h����������, �h�g�^�Z�� �•�_�� �\�_�a�Z�� �b�a�f�_�{�m �^�\�_��

�i�j�h�f�_�g�‚�b�\�_�� �k�j�_�^�ƒ�_�� �•�Z�q�b�g�_���� �A�Z�� �\�j�_�^�g�h�k�l�b���N �b�e�b���é �\�_�„�_�� �h�^�� �������� �d�h�j�_�e�Z�p�b�•�Z�� �•�_�� �•�Z�d�Z����

�H�\�_�� �k�f�_�j�g�b�p�Z�� �a�Z�� �^�_�n�b�g�b�k�Z�ƒ�_�� �\�_�e�b�q�b�g�_ �d�h�j�_�e�Z�p�b�•�_�� �a�Z�k�g�b�\�Z�•�m�� �k�_�� �g�Z�� �l�h�f�_�� �d�h�e�b�d�b��

�^�_�h�� �\�Z�j�b�•�Z�g�k�_�� �^�\�_�� �i�j�h�f�_�g�‚�b�\�_�� �•�_�� �a�Z�•�_�^�g�b�q�d�b���� �L�h�� �g�Z�f�� �i�h�d�Z�a�m�•�_�� �d�h�_�n�b�p�b�•�_�g�l��

�^�_�l�_�j�f�b�g�Z�p�b�•�_���� �d�h�•�b�� �i�j�_�^�k�l�Z�\�‚�Z�� �d�\�Z�^�j�Z�l�� �\�j�_�^�g�h�k�l�b���N���� �M�d�h�e�b�d�h�� �•�_�� �d�h�_�n�b�p�b�•�_�g�l��

�d�h�j�_�e�Z�p�b�•�_�� �b�a�f�_�{�m�� �^�\�_�� �i�j�h�f�_�g�‚�b�\�_�� �������� �h�g�_�� �b�f�Z�•�m�� �l�_�d��0,25 · 0,25 = 0,0625 =

6,25% �a�Z�•�_�^�g�b�q�d�_���\�Z�j�b�•�Z�g�k�_�� 
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�D�Z�d�h�� �[�b�� �k�_�� �i�j�Z�\�b�e�g�h�� �l�m�f�Z�q�b�e�b�� �j�_�a�m�e�l�Z�l�b�� �d�h�j�_�e�Z�p�b�•�_�� �f�h�j�Z�� �k�_�� �i�j�_�l�o�h�^�g�h�� �\�h�^�b�l�b��

�j�Z�q�m�g�Z�� �h�� �\�b�r�_���_�e�_�f�_�g�Z�l�Z. �I�j�\�h �i�b�l�Z�ƒ�_���k�_�� �h�^�g�h�k�b�� �g�Z�� �h�[�e�b�d�� �\�_�a�_�� �b�a�f�_�{�m��

�i�j�h�f�_�g�‚�b�\�b�o�����D�h�_�n�b�p�b�•�_�g�l���d�h�j�_�e�Z�p�b�•�_���i�h�d�Z�a�m�•�_���•�Z�q�b�g�m���e�b�g�_�Z�j�g�_���\�_�a�_ �b�� �m���k�e�m�q�Z�•�m��

�^�Z���•�_���\�_�a�Z���i�j�h�f�_�g�‚�b�\�b�o���g�_�e�b�g�_�Z�j�g�Z���h�\�Z�•���d�h�_�n�b�p�b�•�_�g�l���b�f�Z�„�_���f�Z�e�m���\�j�_�^�g�h�k�l�����L�h���g�_��

�f�h�j�Z�� �^�Z�� �a�g�Z�q�b�� �^�Z�� �•�_�� �\�_�a�Z�� �k�e�Z�[�Z���� �\�_�„�� �k�Z�f�h�� �^�Z�� �g�b�•�_�� �e�b�g�_�Z�j�g�Z�� �A�Z �m�k�i�_�r�g�m�� �i�j�b�f�_�g�m��

�f�_�l�h�^�_���d�h�j�_�e�Z�p�b�•�_���g�_�h�i�o�h�^�g�h���•�_���b���^�Z���h�i�k�_�j�\�Z�p�b�•�_���h�^���d�h�•�b�o���k�_���i�h�^�Z�p�b���k�Z�k�l�h�•�_���[�m�^�m��

�m�a�Z�•�Z�f�g�h�� �g�_�a�Z�\�b�k�g�_���� �I�j�_�f�Z���6�W�H�Y�H�Q�V�� �������������� �g�_�i�h�r�l�h�\�Z�ƒ�_�� �h�\�_�� �i�j�_�l�i�h�k�l�Z�\�d�_�� �f�h�`�_��

�[�b�l�b���\�_�h�f�Z���h�a�[�b�‚�Z�g���i�j�h�[�e�_�f���� 

�D�Z�d�h�� �[�b�� �k�_�� �i�j�Z�\�b�e�g�h�� �i�j�b�f�_�g�b�e�_���h�\�_�� �l�_�o�g�b�d�_, �l�j�_�[�Z�� �h�[�j�Z�l�b�l�b�� �i�Z�`�ƒ�m�� �g�Z�� �h�k�g�h�\�g�_��

�i�j�_�l�i�h�k�l�Z�\�d�_���d�h�•�_���f�h�j�Z�•�m���[�b�l�b���b�k�i�m�ƒ�_�g�_�����Z���d�h�•�_���k�m���^�_�n�b�g�b�k�Z�e�b�� Tabachnick �b��Fidel 

�����������������I�j�\�Z���i�j�_�l�i�h�k�l�Z�\�d�Z���k�_���h�^�g�h�k�b���g�Z���h�[�m�o�\�Z�l���b�k�l�j�Z�`�b�\�Z�ƒ�Z�����E�b�g�_�Z�j�g�Z���j�_�]�j�_�k�b�•�Z��

�g�_���f�h�`�_���k�_���i�j�b�f�_�g�b�l�b���g�Z���f�Z�e�b�f���m�a�h�j�p�b�f�Z�����J�Z�a�e�b�q�b�l�b���Z�m�l�h�j�b���k�m���^�Z�e�b���k�f�_�j�g�b�p�_���a�Z 

�i�h�l�j�_�[�g�m�� �\�_�e�b�q�b�g�m�� �m�a�h�j�d�Z�� �d�Z�d�h�� �[�b�� �k�_�� �j�_�a�m�e�l�Z�l�b�� �\�b�r�_�k�l�j�m�d�_�� �j�_�]�j�_�k�b�•�_�� �f�h�]�e�b 

�m�h�i�r�l�b�l�b�� �a�Z�� �p�_�e�m�� �i�h�i�m�e�Z�p�b�•�m���� �H�g�h�� �r�l�h�� �•�_�� �a�Z�•�_�^�g�b�q�d�h�� �k�\�b�f�� �i�j�b�k�l�m�i�b�f�Z�� �•�_�k�l�_�� �^�Z��

�[�j�h�•�� �_�e�_�f�_�g�Z�l�Z�� �a�Z�\�b�k�b�� �h�^�� �[�j�h�•�Z�� �g�_�a�Z�\�b�k�g�b�o�� �i�j�h�f�_�g�‚�b�\�b�o�� ���i�j�_�^�b�d�l�h�j�Z����– �I : 15�I  

(Stevens, 1996), �0 > 50 + 8�I  �b�e�b���0 R104 + �I  �a�Z�� �b�g�^�b�\�b�^�m�Z�e�g�_�� �i�j�_�^�b�d�l�h�j�_��

(Tabachnick �b��Fidel, 2013), �0 R100 +  �I  �b�� �0 R 40�I  (�I�h�i�h�\�b�„, 2010). 

�I�j�b�f�_�ƒ�_�g�h���g�Z�� �k�e�m�q�Z�•�� �•�_�^�g�_�� �g�_�a�Z�\�b�k�g�_�� �i�j�h�f�_�g�‚�b�\�_���� �l�•�����I = 1���� �f�b�g�b�f�Z�e�g�b�� �h�[�b�f��

�m�a�h�j�d�Z���d�j�_�„�_���k�_���h�^�����������6�W�H�Y�H�Q�V�����������������^�h�������������7�D�E�D�F�K�Q�L�F�N �b��Fidel, 2013). 

�H�[�_�� �i�j�h�f�_�g�‚�b�\�_ �m�� �d�h�j�_�e�Z�p�b�•�b �l�j�_�[�Z�� �^�Z�� �b�k�i�m�g�_�� �i�j�_�l�i�h�k�l�Z�\�d�_�� �g�h�j�f�Z�e�g�h�k�l�b, 

�e�b�g�_�Z�j�g�h�k�l�b���b���o�h�f�h�]�_�g�h�k�l���\�Z�j�b�•�Z�g�k�_. �K�\�b���h�\�b���i�h�•�f�h�\�b���k�_���h�^�g�h�k�_���g�Z���j�Z�a�g�_���Z�k�i�_�d�l�_��

�j�Z�k�i�h�^�_�e�_�� �j�_�a�m�e�l�Z�l�Z�� �b�� �i�j�b�j�h�^�m�� �i�j�b�i�Z�^�g�_�� �\�_�a�_�� �b�a�f�_�{�m�� �i�j�h�f�_�g�‚�b�\�b�o���� �L�_��

�i�j�_�l�i�h�k�l�Z�\�d�_�� �k�_�� �f�h�]�m�� �i�j�h�\�_�j�b�l�b�� �g�Z�� �^�b�•�Z�]�j�Z�f�m�� �j�Z�k�l�m�j�Z�ƒ�Z�� �j�_�a�b�^�m�Z�e�Z�� ���j�Z�a�e�b�d�Z��

�b�a�f�_�{�m���^�h�[�b�•�_�g�_���b���i�j�_�^�\�b�{�_�g�_���\�j�_�^�g�h�k�l�b���a�Z�\�b�k�g�_���i�j�h�f�_�g�‚�b�\�_��: 

- �g�h�j�f�Z�e�g�h�k�l�����j�_�a�b�^�m�Z�e�b�� �l�j�_�[�Z�� �^�Z�� �k�m�� �g�h�j�f�Z�e�g�h�� �j�Z�k�i�h�j�_�{�_�g�b�� �h�d�h�� �i�j�_�^�\�b�{�_�g�b�o��

�\�j�_�^�g�h�k�l�b���a�Z�\�b�k�g�_���i�j�h�f�_�g�‚�b�\�_�� 

- �e�b�g�_�Z�j�g�h�k�l���� �j�_�a�b�^�m�Z�e�b�� �l�j�_�[�Z�� �^�Z�� �b�f�Z�•�m�� �e�b�g�_�Z�j�g�m�� �\�_�a�m�� �k�� �i�j�_�^�\�b�{�_�g�b�f 

�\�j�_�^�g�h�k�l�b�f�Z�� �a�Z�\�b�k�g�_�� �i�j�h�f�_�g�‚�b�\�_���� �l�•���� �ƒ�b�o�h�\�� �^�b�•�Z�]�j�Z�f�� �[�b�� �l�j�_�[�Z�e�h�� �^�Z�� �•�_��

�i�j�b�[�e�b�`�g�h���i�j�Z�\�Z���e�b�g�b�•�Z�� 
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- �o�h�f�h�]�_�g�h�k�l�� �\�Z�j�b�•�Z�g�k�_���� �\�Z�j�b�•�Z�g�k�Z�� �j�_�a�b�^�m�Z�e�Z�� �h�d�h�� �i�j�_�^�\�b�{�_�g�b�o�� �\�j�_�^�g�h�k�l�b��

�a�Z�\�b�k�g�_�� �i�j�h�f�_�g�‚�b�\�_�� �l�j�_�[�Z�� �^�Z�� �•�_�� �i�j�b�[�e�b�`�g�h�� �•�_�^�g�Z�d�Z�� �a�Z�� �k�\�_�� �i�j�_�^�\�b�{�_�g�_��

�\�j�_�^�g�h�k�l�b�� 

�K�\�_�� �h�\�_�� �i�j�_�l�i�h�k�l�Z�\�d�_�� �k�_�� �b�k�i�b�l�m�•�m �i�j�_�� �i�j�b�f�_�g�_�� �l�_�o�g�b�d�_���e�b�g�_�Z�j�g�_�� �j�_�]�j�_�k�b�•�_ �b�� �l�h��

�d�j�h�a���Z�g�Z�e�b�a�m���^�b�•�Z�]�j�Z�f�Z���j�Z�k�l�m�j�Z�ƒ�Z�����G�Z���h�\�h�f���^�b�•�Z�]�j�Z�f�m���f�h�]�m���k�_���m�h�q�b�l�b���b���g�_�l�b�i�b�q�g�_��

�l�Z�q�d�_���� �L�h�� �k�m�� �\�j�_�^�g�h�k�l�b�� �b�a�� �k�d�m�i�Z�� �d�h�•�b�� �k�_�� �b�a�^�\�Z�•�Z�•�m�� �h�^�� �h�k�l�Z�e�b�o���� �[�b�e�h�� �^�Z�� �k�m�� �f�g�h�]�h��

�\�_�„�_���b�e�b���f�g�h�]�h���f�Z�ƒ�_�����L�_�o�g�b�d�Z���d�h�j�_�e�Z�p�b�•�_ �b���e�b�g�_�Z�j�g�_���j�_�]�j�_�k�b�•�_ �•�_���\�_�h�f�Z���h�k�_�l�‚�b�\�Z��

�g�Z�� �h�\�_�� �\�j�_�^�g�h�k�l�b�����G�_�l�b�i�b�q�g�_�� �l�Z�q�d�_�� �l�j�_�[�Z�� �m�d�e�h�g�b�l�b�� �b�a�� �k�d�m�i�Z�� �i�h�^�Z�l�Z�d�Z�� �b�e�b�� �b�f��

�^�h�^�_�e�b�l�b���h�^�j�_�{�_�g�m���\�j�_�^�g�h�k�l���d�h�•�Z���k�_���g�_���j�Z�a�e�b�d�m�•�_���i�j�_�\�b�r�_���h�^���h�k�l�Z�e�b�o���j�_�a�m�e�l�Z�l�Z�� 

�H�k�g�h�\�g�b���f�h�^�_�e�� �e�b�g�_�Z�j�g�_���j�_�]�j�_�k�b�•�_�� �k�Z�� �•�_�^�g�h�f�� �a�Z�\�b�k�g�h�f�� �i�j�h�f�_�g�‚�b�\�h�f �;  �b���M�H�^�g�h�f��

�g�_�a�Z�\�b�k�g�h�f �i�j�h�f�_�g�‚�b�\�h�f �: �5 �f�h�`�_���k�_���i�j�b�d�Z�a�Z�l�b���d�Z�h�� 

 �; =  �Ú�4+ �Ú�5 �:�5+ �Ý (5.17) 

�]�^�_ �Ú�4 �i�j�_�^�k�l�Z�\�‚�Z�� �h�^�k�_�q�Z�d�� �b�e�b�� �d�h�g�k�l�Z�g�l�m�����Z���Ý �k�e�m�q�Z�•�g�m�� �]�j�_�r�d�m�� �\�b�r�_�k�l�j�m�d�h�]��

�j�_�]�j�_�k�b�h�g�h�]�� �f�h�^�_�e�Z�����Ú�5 �•�_�� �d�h�_�n�b�p�b�•�_�g�l���g�Z�]�b�[�Z�� �b�e�b�� �j�_�]�j�_�k�b�h�g�b�� �i�Z�j�Z�f�_�l�Z�j �m�a��

�g�_�a�Z�\�b�k�g�m �i�j�h�f�_�g�‚�b�\�m �: �5. �G�Z�a�b�\�Z�� �k�_ �b�� �i�Z�j�p�b�•�Z�e�g�b�� �j�_�]�j�_�k�b�h�g�b�� �d�h�_�n�b�p�b�•�_�g�l. �H�g 

�i�h�d�Z�a�m�•�_���i�j�h�k�_�q�g�m���i�j�h�f�_�g�m���i�j�h�f�_�g�‚�b�\�_���;  �g�Z�k�l�Z�e�m���m�k�e�_�^���•�_�^�b�g�b�q�g�_���i�j�h�f�_�g�_���:�5. 

�<�j�e�h���q�_�k�l�h���g�_���i�h�k�l�h�•�_���i�h�^�Z�p�b���a�Z���p�_�e�m���i�h�i�m�e�Z�p�b�•�m�����i�Z���k�_���j�_�]�j�_�k�b�h�g�b���f�h�^�_�e���h�p�_�ƒ�m�•�_��

�g�Z���h�k�g�h�\�m���m�a�h�j�Z�q�d�_���j�_�]�j�_�k�b�h�g�_���•�_�^�g�Z�d�h�k�l�b�� 

 �;à =  �>�4+ �>�5 �:�5+ �Ý (5.18) 

�<�j�_�^�g�h�k�l �>�4 �•�_ �k�l�Z�l�b�k�l�b�d�Z �m�a�h�j�d�Z�� �d�h�•�Z �i�j�_�^�k�l�Z�\�‚�Z�•�Z �h�^�]�h�\�Z�j�Z�•�m�„�m �l�Z�q�d�Z�k�l�m �h�p�_�g�m 

�j�_�]�j�_�k�b�h�g�h�]���i�Z�j�Z�f�_�l�j�Z �h�k�g�h�\�g�h�] �k�d�m�i�Z �Ú�5. �M�� �j�_�]�j�_�k�b�h�g�h�f�� �f�h�^�_�e�m��(5.18) �;à 

�i�j�_�^�k�l�Z�\�‚�Z���h�p�_�g�m���\�j�_�^�g�h�k�l�b���a�Z�\�b�k�g�_���i�j�h�f�_�g�‚�b�\�_���� 

�H�k�g�h�\�g�Z�� �f�_�j�Z�� �a�Z�� �h�p�_�g�m�� �j�_�]�j�_�k�b�h�g�h�]�� �f�h�^�_�e�Z�� �•�_�k�l�_�� �d�h�_�n�b�p�b�•�_�g�l�� �\�b�r�_�k�l�j�m�d�_��

�^�_�l�_�j�f�b�g�Z�p�b�•�_�� ���4�6������ �d�h�•�b�� �i�h�d�Z�a�m�•�_�� �d�h�e�b�d�b�� �^�_�h�� �\�Z�j�b�•�Z�g�k�_�� �a�Z�\�b�k�g�_�� �k�e�m�q�Z�•�g�_��

�i�j�h�f�_�g�‚�b�\�_�� �•�_�� �h�[�•�Z�r�ƒ�_�g�� �i�j�_�d�h�� �g�_�a�Z�\�b�k�g�_ �k�e�m�q�Z�•�g�_ �i�j�h�f�_�g�‚�b�\�_���� �H�\�Z�•��

�d�h�_�n�b�p�b�•�_�g�l���i�j�_�^�k�l�Z�\�‚�Z���h�^�g�h�k���k�m�f�_���d�\�Z�^�j�Z�l�Z���h�[�•�Z�r�ƒ�_�g�h�]���\�Z�j�b�•�Z�[�b�e�b�l�_�l�Z�����5�-�1) �b��

�k�m�f�_���d�\�Z�^�j�Z�l�Z���m�d�m�i�g�h�]���\�Z�j�b�•�Z�[�b�e�b�l�_�l�Z (�5�-�7): 



157 
 

 �4�6 =  
�5�-�1
�5�-�7

 (5.19) 

�K�m�f�Z���d�\�Z�^�j�Z�l�Z�� �m�d�m�i�g�h�]�� �\�Z�j�b�•�Z�[�b�e�b�l�_�l�Z�� ���5�-�7���� �•�_�^�g�Z�d�Z�� �•�_�� �a�[�b�j�m�� �k�m�f�_�� �d�\�Z�^�j�Z�l�Z��

�h�[�•�Z�r�ƒ�_�g�h�]�� �\�Z�j�b�•�Z�[�b�e�b�l�_�l�Z�� ���5�-�1���� �b�� �k�m�f�_�� �d�\�Z�^�j�Z�l�Z�� �g�_�h�[�•�Z�r�ƒ�_�g�h�]�� �\�Z�j�b�•�Z�[�b�e�b�l�_�l�Z��

– �j�_�a�b�^�m�Z�e�Z�����5�-�4): 

 �5�-�7= �5�-�1+ �5�-�4= Í (�; F�;$) �6 (5.20) 

�]�^�_���k�m�� 

 �5�-�1= Í k�{ F�;$o
�6
 (5.21) 

 �5�-�4= Í k�; F �{o
�6
 (5.22) 

�B�a�� �•�_�^�g�Z�d�h�k�l�b��(5.19) �•�Z�k�g�h�� �•�_�� �^�Z�� �d�h�_�n�b�p�b�•�_�g�l���\�b�r�_�k�l�j�m�d�_�� �^�_�l�_�j�f�b�g�Z�p�b�•�_ �4�6 �f�h�`�_��

�m�a�_�l�b�� �\�j�_�^�g�h�k�l�� �m�� �b�g�l�_�j�\�Z�e�m�� �h�^�� ���� �^�h�� �������F�_�{�m�l�b�f�����4�6 �•�_�� �i�j�_�\�b�r�_�� �h�i�l�b�f�b�k�l�b�q�g�Z��

�h�p�_�g�Z�� �k�l�\�Z�j�g�_�� �\�j�_�^�g�h�k�l�b�� �d�h�j�_�e�Z�p�b�•�_�� �m�� �i�h�i�m�e�Z�p�b�•�b���� �i�h�]�h�l�h�\�h���a�Z�� �f�Z�e�_�� �m�a�h�j�d�_ 

(Tabachnick �b��Fidel, 2013). �A�[�h�]�� �l�h�]�Z�� �k�_�� �\�j�_�^�g�h�k�l�� �h�\�h�]�� �d�h�_�n�b�p�b�•�_�g�l�Z�� �d�h�j�b�]�m�•�_��

�[�j�h�•�_�f���k�l�_�i�_�g�b���k�e�h�[�h�^�_��(�@�B= �J – �G –  1) �b���m���h�p�_�g�b���f�h�^�_�e�Z���d�h�j�b�k�l�b���k�_���d�h�j�b�]�h�\�Z�g�b��

�d�h�_�n�b�p�b�•�_�g�l���\�b�r�_�k�l�j�m�d�_���^�_�l�_�j�f�b�g�Z�p�b�•�_�����4$�6): 

 
�4$�6 = 1 F(1 FR�6)( 

�JF1
�JF �GF1

) 
(5.23) 

�]�^�_���J �i�j�_�^�k�l�Z�\�‚�Z�� �\�_�e�b�q�b�g�m�� �m�a�h�j�d�Z���� �Z���G �[�j�h�•�� �h�[�•�Z�r�ƒ�Z�\�Z�•�m�„�b�o�� �i�j�h�f�_�g�‚�b�\�b�o�� �m��

�f�h�^�_�e�m�����d�h�•�b���b�f�Z���\�j�_�^�g�h�k�l�������•�_�j���k�_���j�Z�^�b���h���k�Z�f�h���•�_�^�g�h�•���g�_�a�Z�\�b�k�g�h�•���i�j�h�f�_�g�‚�b�\�b. 

�<�_�„�Z�� �\�j�_�^�g�h�k�l���4$�6 �a�g�Z�q�b�� �^�Z�� �f�h�^�_�e�� �^�Z�•�_�� �[�h�‚�m�� �h�p�_�g�m �j�_�Z�e�g�_�� �a�Z�\�b�k�g�h�k�l�b���b��

�i�j�_�^�\�b�{�Z�ƒ�_�� �\�j�_�^�g�h�k�l�b�� �a�Z�\�b�k�g�_�� �i�j�h�f�_�g�‚�b�\�_�� �a�Z�� �b�a�Z�[�j�Z�g�_�� �h�[�•�Z�r�ƒ�Z�\�Z�•�m�„�_��

�i�j�h�f�_�g�‚�b�\�_���� �F�_�{�m�l�b�f���� �m�� �g�_�d�b�f�� �b�k�l�j�Z�`�b�\�Z�ƒ�b�f�Z�� �b�� �g�b�k�d�_�� �\�j�_�^�g�h�k�l�b�� �h�\�h�]��

�d�h�_�n�b�p�b�•�_�g�l�Z�� ���f�Z�ƒ�_���h�^�� ���������� �f�h�]�m�� �[�b�l�b�� �k�l�Z�l�b�k�l�b�q�d�b�� �a�g�Z�q�Z�•�g�_�� �b�� �l�Z�d�Z�\�� �f�h�^�_�e�� �f�h�`�_��

�[�b�l�b�� �•�_�^�b�g�b�� �d�h�•�b�� �m�� �^�Z�l�b�f�� �m�k�e�h�\�b�f�Z�� �g�Z�•�[�h�‚�_�� �j�_�i�j�_�a�_�g�l�m�•�_�� �i�h�^�Z�l�d�_���� �A�Z�� �h�p�_�g�m��

�k�l�Z�l�b�k�l�b�q�d�_�� �a�g�Z�q�Z�•�g�h�k�l�b�� �f�h�]�m�� �k�_�� �d�h�j�b�k�l�b�l�b�� �j�Z�a�e�b�q�b�l�b�� �l�_�k�l�h�\�b���� �3�_�^�Z�g�� �h�^�� �ƒ�b�o�� �•�_��

�Z�g�Z�e�b�a�Z���\�Z�j�b�•�Z�g�k�_�����$�1�2�9�$). 
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�I�h�e�Z�a�g�Z�� �o�b�i�h�l�_�a�Z�� �Z�g�Z�e�b�a�_�� �\�Z�j�b�•�Z�g�k�b�� �•�_�k�l�_�� �^�Z�� �•�_ �4�6 = 0���� �h�^�g�h�k�g�h�� �^�Z �i�Z�j�p�b�•�Z�e�g�b��

�j�_�]�j�_�k�b�h�g�b�� �d�h�_�n�b�p�b�•�_�g�l�b�� �b�f�Z�•�m �\�j�_�^�g�h�k�l�� �g�m�e�Z�� ���Ú�Þ= 0���� �a�Z�� �k�\�Z�d�h�� �N�������J�_�a�m�e�l�Z�l�b��

ANOVA �l�_�k�l�Z���m�h�[�b�q�Z�•�_�g�h���k�_���i�j�b�d�Z�a�m�•�m���m���l�Z�[�_�e�b���k�e�_�^�_�„�_�]���b�a�]�e�_�^�Z�� 

�L�Z�[�_�e�Z��5.1�����:�g�Z�e�b�a�Z���\�Z�j�b�•�Z�g�k�b���a�Z���f�h�^�_�e���e�b�g�_�Z�j�g�_���j�_�]�j�_�k�b�•�_ 

�B�a�\�h�j��
�\�Z�j�b�•�Z�[�b�e�b�l�_�l�Z 

�K�l�_�i�_�g�b��
�k�e�h�[�h�^�_ 

�K�m�f�Z��
�d�\�Z�^�j�Z�l�Z 

�K�j�_�^�ƒ�Z���k�m�f�Z��
�d�\�Z�^�j�Z�l�Z �)���d�h�e�b�q�g�b�d 

�J�_�]�j�_�k�b�•�Z �G SKO �5�-�1 /  �G �5�-�1 /  �G
�5�-�4 /  (�JF�GF1)

 
�=�j�_�r�d�Z �JF �GF1  SKR �5�-�4 /  (�JF �GF1) 

�M�d�m�i�g�h �JF1  SKU   

 

�>�Z�� �e�b�� �k�_�� �g�m�e�l�Z�� �o�b�i�h�l�_�a�Z�� �i�j�b�o�\�Z�l�Z�� �b�e�b�� �g�_�� �a�Z�\�b�k�b�� �h�^�� �N�b�r�_�j�h�\�h�]�� �\�Z�j�b�•�Z�g�k�g�h�]��

�d�h�e�b�q�g�b�d�Z (F). �M�d�h�e�b�d�h�� �•�_�� �ƒ�_�]�h�\�Z�� �\�j�_�^�g�h�k�l�� �f�Z�ƒ�Z�� �h�^�� ������������ �g�m�e�l�Z�� �o�b�i�h�l�_�a�Z�� �k�_��

�h�^�[�b�•�Z���� �Z�� �m�d�h�e�b�d�h�� �•�_�� �ƒ�_�]�h�\�Z�� �\�j�_�^�g�h�k�l�� �\�_�„�Z�� �h�^���b�a�Z�[�j�Z�g�h�]�� �g�b�\�h�Z�� �a�g�Z�q�Z�•�g�h�k�l�b�� �l�_�k�l�Z��

���g�Z�•�q�_�r�„�_��0,05 �b�e�b�����������������g�m�e�l�Z�� �o�b�i�h�l�_�a�Z���k�_���i�j�b�o�\�Z�l�Z�����M�d�h�e�b�d�h���k�_���g�m�e�l�Z�� �o�b�i�h�l�_�a�Z��

�h�^�[�b�•�_�����a�g�Z�q�b���^�Z���•�_ �g�_�a�Z�\�b�k�g�Z���i�j�h�f�_�g�‚�b�\�Z�� �m�� �e�b�g�_�Z�j�g�h�f���h�^�g�h�k�m���k�Z�� �m���<�����r�l�h���a�g�Z�q�b��

�^�Z���•�_���f�h�^�_�e���k�l�Z�l�b�k�l�b�q�d�b���a�g�Z�q�Z�•�Z�g. 

�I �j�h�j�Z�q�m�g�b�� �h�k�g�h�\�g�b�o�� �i�Z�j�Z�f�_�l�Z�j�Z���e�b�g�_�Z�j�g�_�� �j�_�]�j�_�k�b�•�_���k�m�� �k�e�h�`�_�g�b�� �b�� �a�Z�o�l�_�\�Z�•�m��

�i�j�b�f�_�g�m�� �h�^�]�h�\�Z�j�Z�•�m�„�_�]�� �k�h�n�l�\�_�j�Z�� ��R, MINITAB, JMP, SAS, S-�3�O�X�V�� �b�e�b�� �6�3�6�6��17. �A�Z��

�i�j�b�f�_�g�m�� �l�_�o�g�b�d�_�� �\�b�r�_�k�l�j�m�d�_�� �j�_�]�j�_�k�b�•�_�� �m�� �h�d�\�b�j�m�� �h�\�_�� �^�b�k�_�j�l�Z�p�b�•�_���d�h�j�b�r�„�_�g �•�_��

�k�h�n�l�\�_�j���6�3�6�6��- Statistical Package for the Social Sciences, version 21. 

5.5. �I�j�b�f�_�g�Z���f�_�l�h�^�h�e�h�]�b�•�_���m���j�_�Z�e�g�h�f���k�b�k�l�_�f�m���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z��

�i�m�l�g�b�d�Z 

�M�� �g�Z�k�l�Z�\�d�m�� �h�\�h�]�� �i�h�]�e�Z�\�‚�Z���f �_�l�h�^�h�e�h�r�d�b�� �i�h�k�l�m�i�Z�d�� �b�k�l�j�Z�`�b�\�Z�ƒ�Z�� �a�Z�\�b�k�g�h�k�l�b��

�l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �h�^�� �_�e�_�f�_�g�Z�l�Z�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �e�b�g�b�•�_�� �i�j�b�f�_�ƒ�_�g�� �•�_ �b��

�l�_�k�l�b�j�Z�g �m���j�_�Z�e�g�h�f���k�b�k�l�_�f�m���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z�����A�Z���i�h�l�j�_�[�_���h�\�h�]���j�Z�^�Z���b�a�Z�[�j�Z�g���•�_��

                                                

17 �I�h�k�l�h�•�_�� �b�� �b�g�l�_�j�g�_�l�� �k�Z�•�l�h�\�b�� �g�Z�� �d�h�•�b�f�Z�� �k�_�� �f�h�]�m�� �b�a�\�j�r�b�l�b�� �k�l�Z�l�b�k�l�b�q�d�b�� �i�j�h�j�Z�q�m�g�b���� �d�Z�h��

http://vassarstats.net/. 

http://vassarstats.net/.
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�k�b�k�l�_�f���•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� �m�� �;�_�h�]�j�Z�^�m���� �K�e�h�`�_�g�h�k�l�� �h�\�h�]�� �k�b�k�l�_�f�Z��

�h�]�e�_�^�Z���k�_���g�Z���k�\�b�f���g�b�\�h�b�f�Z���n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�����h�j�]�Z�g�b�a�Z�p�b�•�_���b���m�i�j�Z�\�‚�Z�ƒ�Z�� 

�K�l�j�m�d�l�m�j�m�� �k�b�k�l�_�f�Z�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� �m�� �;�_�h�]�j�Z�^�m�� �q�b�g�b�� �\�b�r�_��

�i�h�^�k�b�k�l�_�f�Z�� ���Z�m�l�h�[�m�k�d�b���� �l�j�Z�f�\�Z�•�k�d�b���� �l�j�h�e�_�•�[�m�k�d�b���� �]�j�Z�^�k�d�Z�� �`�_�e�_�a�g�b�p�Z���� �b�� �m�� �ƒ�_�f�m��

�j�Z�^�b���\�b�r�_���h�i�_�j�Z�l�h�j�Z���j�Z�a�e�b�q�b�l�b�o���\�e�Z�k�g�b�q�d�b�o���k�l�j�m�d�l�m�j�Z�����•�Z�\�g�b�o���b���i�j�b�\�Z�l�g�b�o�������H�^��

�m�d�m�i�g�h�����������e�b�g�b�•�Z���m���k�b�k�l�_�f�m�������������k�m���Z�m�l�h�[�m�k�d�_���������l�j�Z�f�\�Z�•�k�d�b�o���b�������l�j�h�e�_�•�[�m�k�d�b�o�����M��

�k�b�k�l�_�f�m�� �n�m�g�d�p�b�h�g�b�r�_�� �b�� �•�_�^�g�Z�� �e�b�g�b�•�Z�� �]�j�Z�^�k�d�_�� �`�_�e�_�a�g�b�p�_���� �M�d�m�i�g�h�� ������������ �\�h�a�b�e�Z��

�i�j�_�f�Z�� �i�e�Z�g�b�j�Z�g�h�f�� �j�_�^�m�� �\�h�`�ƒ�_�� �l�j�_�[�Z�� �^�Z�� �j�_�Z�e�b�a�m�•�m�� �������������� �i�h�e�Z�k�d�Z�� �m�� �l�h�d�m��

�i�j�h�k�_�q�g�h�]�� �j�Z�^�g�h�]�� �^�Z�g�Z���� �:�m�l�h�[�m�k�d�b�� �i�h�^�k�b�k�l�_�f�� �b�f�Z�� �g�Z�•�\�_�„�b�� �[�j�h�•�� �\�h�a�b�e�Z�� �g�Z�� �j�Z�^�m�� �m��

�\�j�r�g�h�f���q�Z�k�m�������������������b���g�Z�•�\�_�„�b���[�j�h�•���i�e�Z�g�b�j�Z�g�b�o���i�h�e�Z�a�Z�d�Z���m���j�Z�^�g�h�f���^�Z�g�m���������������������� 

�G�Z�\�_�^�_�g�b���i�h�^�Z�p�b���m�d�Z�a�m�•�m���g�Z���\�_�e�b�q�b�g�m���b���k�e�h�`�_�g�h�k�l���k�b�k�l�_�f�Z�����F�_�{�m�l�b�f�����a�g�Z�q�Z�•���h�\�h�]��

�k�b�k�l�_�f�Z�� �d�Z�h�� �h�k�g�h�\�g�h�]�� �k�_�j�\�b�k�Z�� �f�h�[�b�e�g�h�k�l�b�� �]�j�Z�^�Z���;�_�h�]�j�Z�^�Z���g�Z�•�[�h�‚�_���i�h�d�Z�a�m�•�_��

�m�q�_�r�„�_�� �m�� �\�b�^�h�\�g�h�•�� �j�Z�k�i�h�^�_�e�b ���k�e�b�d�Z 5.10). �K�\�Z�d�h�� �^�j�m�]�h�� �i�m�l�h�\�Z�ƒ�_�� �m�� �k�b�k�l�_�f�m��

�j�_�Z�e�b�a�m�•�_���k�_���k�j�_�^�k�l�\�b�f�Z���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z�����������������������B�a�j�Z�`�_�g�h���m��

�•�_�^�g�h�f���h�^���h�k�g�h�\�g�b�o���i�Z�j�Z�f�_�l�Z�j�Z���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z�����[�j�h�•�m���i�j�_�\�_�a�_�g�b�o���i�m�l�g�b�d�Z����

�k�b�k�l�_�f���m���i�j�h�k�_�q�g�h�f���j�Z�^�g�h�f���^�Z�g�m���i�j�_�\�_�a�_���h�d�h ���������������������i�m�l�g�b�d�Z18.  

                                                

18 �I�j�_�f�Z �k�l�m�^�b�•�b �Ä�;�j�h�•�Z�ƒ�_�� �i�m�l�g�b�d�Z�� �m�� �•�Z�\�g�h�f�� �i�j�_�\�h�a�m�� �b�� �Z�g�d�_�l�Z�� �d�h�j�b�k�g�b�d�Z�� �•�Z�\�g�h�]�� �i�j�_�\�h�a�Z�³���� �d�h�•�_�� �•�_��

������������ �]�h�^�b�g�_���k�i�h�j�h�\�_�e�Z�� �D�Z�l�_�^�j�Z�� �a�Z�� �^�j�m�f�k�d�b�� �b�� �]�j�Z�^�k�d�b�� �l�j�Z�g�k�i�h�j�l�� �i�m�l�g�b�d�Z���� �_�d�k�i�Z�g�^�h�\�Z�g�b�� �[�j�h�•��

�i�j�_�\�_�a�_�g�b�o���i�m�l�g�b�d�Z���m���l�h�d�m���j�Z�^�g�h�]���^�Z�g�Z���b�a�g�h�k�b�h���•�_��������������������. 
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�K�e�b�d�Z��5.10�����<�b�^�h�\�g�Z���j�Z�k�i�h�^�_�e�Z���d�j�_�l�Z�ƒ�Z���a�Z���]�j�Z�^���;�_�h�]�j�Z�^��19 

�A�[�h�]�� �h�]�j�Z�g�b�q�_�g�b�o�� �j�_�k�m�j�k�Z�� �Z�g�Z�e�b�a�Z�� �•�_���i�j�\�h�[�b�l�g�h���k�i�j�h�\�_�^�_�g�Z���g�Z���m�a�h�j�d�m�� �d�h�•�b�� �•�_��

�h�[�m�o�\�Z�l�b�h�� �•�_�^�g�m�� �d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�m�� �e�b�g�b�•�m�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� �m��

�;�_�h�]�j�Z�^�m�����H�k�g�h�\�g�b���m�k�e�h�\���i�j�b�e�b�d�h�f���b�a�[�h�j�Z���[�b�h���•�_ �^�Z���e�b�g�b�•�Z���[�m�^�_���^�h�[�Z�j���j�_�i�j�_�a�_�g�l��

�p�_�e�h�d�m�i�g�h�]�� �k�b�k�l�_�f�Z���� �h�^�g�h�k�g�h�� �^�Z�� �•�_�� �l�h�� �Z�m�l�h�[�m�k�d�Z�� �e�b�g�b�•�Z�����j�Z�^�b�•�Z�e�g�h�]�� �b�e�b��

�^�b�•�Z�f�_�l�j�Z�e�g�h�]�� �d�Z�j�Z�d�l�_�j�Z�� ���•�_�j�� �k�m�� �h�\�Z�� �^�\�Z�� �l�b�i�Z�� �e�b�g�b�•�Z�� �g�Z�•�a�Z�k�l�m�i�‚�_�g�b�•�Z�������k�Z��

�b�g�l�_�j�\�Z�e�b�f�Z���k�e�_�{�_�ƒ�Z���g�_���\�_�„�b�f���h�^��5 min �m���\�j�r�g�h�f���q�Z�k�m���b���^�Z���b�f�Z���a�g�Z�q�Z�•�g�h���m�q�_�r�„�_��

�m�� �[�j�h�•�m�� �i�j�_�\�_�a�_�g�b�o�� �i�m�l�g�b�d�Z�� �m�� �k�b�k�l�_�f�m�� ���g�_�� �f�Z�ƒ�_�� �h�^��1,5�������� �I�h�j�_�^�� �l�h�]�Z���� �e�b�g�b�•�Z�� �•�_��

�f�h�j�Z�e�Z���^�Z���b�f�Z���j�Z�a�e�b�q�b�l�_���k�l�Z�l�b�q�d�_���d�Z�j�Z�d�l�_�j�b�k�l�b�d�_���^�m�`���l�j�Z�k�_�����k�l�_�i�_�g���b�a�^�\�h�•�_�g�h�k�l�b��

�l�j�Z�k�_�����d�h�_�n�b�p�b�•�_�g�l���i�j�_�d�e�Z�i�Z�ƒ�Z �b �k�e���������G�Z�d�h�g���^�_�l�Z�‚�g�_���Z�g�Z�e�b�a�_���d�h�f�i�e�_�l�g�h�]���k�b�k�l�_�f�Z��

�b�a�[�h�j���•�_���k�\�_�^�_�g �g�Z���Z�m�l�h�[�m�k�d�m���e�b�g�b�•�m�����������K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d��. 

�E�b�g�b�•�Z�� ������ �k�i�Z�^�Z�� �m�� �j�Z�^�b�•�Z�e�g�_�� �e�b�g�b�•�_�� �d�h�•�_�� �i�h�\�_�a�m�•�m�� �p�_�g�l�j�Z�e�g�m�� �]�j�Z�^�k�d�m�� �a�h�g�m�� �b�� �h�[�h�^��

�p�_�g�l�j�Z�e�g�_���]�j�Z�^�k�d�_���a�h�g�_�����h�^�g�h�k�g�h���i�h�\�_�a�m�•�_�� �D�h�ƒ�Z�j�g�b�d���b���p�_�g�l�Z�j���]�j�Z�^�Z�����D�Z�d�h���k�_���^�m�`��

�l�j�Z�k�_�� �h�\�_�� �e�b�g�b�•�_�� �g�Z�e�Z�a�b�� �\�_�e�b�d�b�� �[�j�h�•�� �p�_�g�l�Z�j�Z�� �Z�l�j�Z�d�p�b�•�_���� �d�h�•�b���h�\�m�� �e�b�g�b�•�m�� �q�b�g�_��

�\�_�h�f�Z�����a�g�Z�q�Z�•�g�h�f���a�Z���k�\�_���k�l�Z�g�h�\�g�b�d�_���p�_�g�l�j�Z�e�g�h�]���]�j�Z�^�k�d�h�]���i�h�^�j�m�q�•�Z�����Z�e�b���b���a�Z���k�\�_���h�g�_��

                                                

19 �B�a�\�h�j�����K�F�:�J�L�I�E�:�G���;�_�h�]�j�Z�^�Z�� �����������������:�6�3���3�D�U�V�R�Q�V���%�U�L�Q�F�N�H�U�K�R�I�I�����;�_�h�]�j�Z�^�� 
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�d�h�•�b �i�h�k�_�„�m�•�m�� �h�\�_�� �p�_�g�l�j�_�� �Z�l�j�Z�d�p�b�•�_���� �h�\�Z�� �e�b�g�b�•�Z�� �i�j�_�^�k�l�Z�\�‚�Z�� �k�\�h�•�_�\�j�k�g�m�� �h�d�h�k�g�b�p�m��

�f�j�_�`�_�� �e�b�g�b�•�Z�� �g�Z�� �p�_�g�l�j�Z�e�g�h�f�� �m�j�[�Z�g�h�f�� �i�h�^�j�m�q�•�m�� �]�j�Z�^�Z�� �;�_�h�]�j�Z�^�Z�����I�h�� �[�j�h�•�m��

�i�j�_�\�_�a�_�g�b�o���i�m�l�g�b�d�Z�� �m���k�b�k�l�_�f�m�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]���b���i�j�b�]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z��

�m�� �;�_�h�]�j�Z�^�m���� �e�b�g�b�•�Z�� ������ �k�_�� �g�Z�e�Z�a�b�� �g�Z�� �\�b�k�h�d�h�f�� �k�_�^�f�h�f�� �f�_�k�l�m���� �k�Z�� �m�d�m�i�g�h�� ��������������

�i�j�_�\�_�a�_�g�b�o�� �i�m�l�g�b�d�Z�� �m�� �l�h�d�m�� �i�j�h�k�_�q�g�h�]�� �j�Z�^�g�h�]�� �^�Z�g�Z���� �D�h�_�n�b�p�b�•�_�g�l�� �b�k�d�h�j�b�r�„�_�ƒ�Z��

�d�Z�i�Z�p�b�l�_�l�Z �g�Z�� �h�\�h�•�� �e�b�g�b�•�b�� �b�a�g�h�k�b�� ������������ �r�l�h�� �•�_�� �\�b�r�_�� �m�� �h�^�g�h�k�m�� �g�Z�� �\�j�_�^�g�h�k�l��

�d�h�_�n�b�p�b�•�_�g�l�Z���b�k�d�h�j�b�r�„�_�ƒ�Z���d�Z�i�Z�p�b�l�_�l�Z���m���Z�m�l�h�[�m�k�d�h�f���i�h�^�k�b�k�l�_�f�m�������������� 

�:�g�Z�e�b�a�Z�� �i�j�_�e�b�f�b�g�Z�j�g�b�o�� �j�_�a�m�e�l�Z�l�Z�� �i�j�b�f�_�g�_�� �f�_�l�h�^�_�� �g�Z�� �e�b�g�b�•�b�� ������ �m�d�Z�a�Z�e�Z�� �•�_�� �g�Z��

�i�h�l�j�_�[�m�� �m�\�h�{�_�ƒ�Z�� �•�h�r�� �•�_�^�g�_�� �^�h�^�Z�l�g�_�� �e�b�g�b�•�_�� �m�� �m�a�h�j�Z�d���� �B�a�Z�[�j�Z�g�Z�� �•�_�� �e�b�g�b�•�Z��29 

���K�l�m�^�_�g�l�k�d�b�� �l�j�]–�F�_�^�Z�d�h�\�b�„�� �������� �l�j�h�e�_�•�[�m�k�d�Z�� �e�b�g�b�•�Z �k�Z�� �g�Z�•�\�_�„�b�f�� �m�q�_�r�„�_�f�� �m��

�l�j�Z�g�k�i�h�j�l�g�h�f���j�Z�^�m�� �m�� �l�h�f�� �i�h�^�k�b�k�l�_�f�m���� �I�h�j�_�^�� �l�h�]�Z�� �r�l�h���h�\�Z�� �e�b�g�b�•�Z�� �b�k�i�m�ƒ�Z�\�Z�� �g�_�d�_��

�h�^�� �\�_�„�� �g�Z�\�_�^�_�g�b�o�� �d�j�b�l�_�j�b�•�m�f�Z�� ���j�Z�^�b�•�Z�e�g�Z�� �e�b�g�b�•�Z�� �d�h�•�Z�� �i�j�_�\�h�a�b�� �m�� �i�j�h�k�_�d�m��46.000–

�������������� �i�m�l�g�b�d�Z �j�Z�^�g�b�f�� �^�Z�g�h�f���� �k�Z�� �b�g�l�_�j�\�Z�e�h�f�� �g�_�r�l�h�� �f�Z�ƒ�b�f�� �h�^�� ���� �P�L�Q�� �m�� �\�j�r�g�b�f��

�q�Z�k�h�\�b�f�Z������ �l�j�Z�k�Z�� �e�b�g�b�•�_�� ������ �i�j�_�d�e�Z�i�Z�� �k�d�h�j�h�� �l�j�_�„�b�g�m�� �l�j�Z�k�_�� �e�b�g�b�•�_�� ������ �I�h�j�_�^�� �l�h�]�Z����

�h�\�Z�� �e�b�g�b�•�Z�� �m�d�‚�m�q�_�g�Z�� �•�_�� �b�� �j�Z�^�b�� �Z�g�Z�e�b�a�_�� �m�l�b�p�Z�•�Z�� �^�g�_�\�g�b�o�� �g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b�� �m�� �l�h�d�m��

�k�_�^�f�b�p�_�����;�Z�a�Z���i�h�^�Z�l�Z�d�Z���h�[�m�o�\�Z�l�b�e�Z���•�_���k�\�b�o���i�_�l���d�Z�j�Z�d�l�_�j�b�k�l�b�q�g�b�o���j�Z�^�g�b�o���^�Z�g�Z�� 

5.5.1. �M�l�\�j�{�b�\�Z�ƒ�_���d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���k�l�j �m�d�l�m�j�_ 

�E�b�g�b�•�Z�� ������ �n�m�g�d�p�b�h�g�b�r�_�� �g�Z�� �j�_�e�Z�p�b�•�b�� �h�^�� �K�l�m�^�_�g�l�k�d�h�]�� �l�j�]�Z�� �^�h�� �D�h�ƒ�Z�j�g�b�d�Z�� �b�� �l�h��

�k�e�_�^�_�„�b�f���]�j�Z�^�k�d�b�f���m�e�b�p�Z�f�Z�����<�Z�k�_���Q�Z�j�Z�i�b�„�Z�����L�j�]���j�_�i�m�[�e�b�d�_�����D�h�e�Z�j�q�_�\�Z�����L�_�j�Z�a�b�•�_����

�D�j�Z�‚�Z�� �F�b�e�Z�g�Z���� �L�j�]�� �K�e�Z�\�b�•�Z���� �;�m�e�_�\�Z�j�� �h�k�e�h�[�h�{�_�ƒ�Z���� �M�k�l�Z�g�b�q�d�Z���� �<�h�a�b�e�Z�� �d�h�•�Z��

�k�Z�h�[�j�Z�„�Z�•�m�� �g�Z�� �h�\�h�•�� �e�b�g�b�•�b�� �d�j�_�„�m�� �k�_�� �l�j�Z�k�h�f�� �l�b�i�Z�� �Ä�&�´���� �G�Z�� �i�h�l�_�a�m�� �h�^�� �K�l�m�^�_�g�l�k�d�h�]��

�l�j�]�Z�� �^�h�� �:�m�l�h�d�h�f�Z�g�^�_�� �\�h�a�b�e�Z�� �k�_�� �d�j�_�„�m�� �m�� �i�h�k�_�[�g�h�� �b�a�^�\�h�•�_�g�h�•�� �l�j�Z�p�b��– �`�m�l�Z�� �l�j�Z�d�Z��

���l�b�i���l�j�Z�k�_�� �Ä�&-���´�����d�h�•�Z���g�b�•�_�� �n�b�a�b�q�d�b���b�a�^�\�h�•�_�g�Z���h�^���h�k�l�Z�e�h�]���^�b�g�Z�f�b�q�d�h�] �k�Z�h�[�j�Z�„�Z�•�Z����

�G�Z�� �h�\�h�•�� �^�_�h�g�b�p�b�� �j�_�`�b�f�� �a�Z�[�j�Z�g�_�� �d�j�_�l�Z�ƒ�Z�� �a�Z�� �h�k�l�Z�e�Z�� �\�h�a�b�e�Z�� �\�Z�`�b�� �����K���� �H�^��

�:�m�l�h�d�h�f�Z�^�_���^�h�� �l�_�j�f�b�g�m�k�Z���D�h�ƒ�Z�j�g�b�d���\�h�a�b�e�Z���g�Z���h�\�h�•���e�b�g�b�•�b���n�m�g�d�p�b�h�g�b�r�m �a�Z�•�_�^�g�h��

�k�Z�� �h�k�l�Z�e�b�f�� �\�b�^�h�\�b�f�Z�� �k�Z�h�[�j�Z�„�Z�•�Z�� ���l�b�i�� �l�j�Z�k�_�� �Ä�&-���´������ �M���k�f�_�j�m�� �� ���K�l�m�^�_�g�l�k�d�b�� �l�j�]��- 

�D�h�ƒ�Z�j�g�b�d���� �e�b�g�b�•�Z�� �b�f�Z�� ������ �k�l�Z�•�Z�e�b�r�l�Z���� �b�� �m�d�m�i�g�m�� �^�m�`�b�g�m�� �h�^�� ������������ �P���� �M���k�f�_�j�m�� �� 

���D�h�ƒ�Z�j�g�b�d��– �K�l�m�^�_�g�l�k�d�b�� �l�j�]���� �b�f�Z�� �•�_�^�g�h�� �k�l�Z�•�Z�e�b�r�l�_�� �\�b�r�_���� �m�d�m�i�g�h�� �������� �>�m�`�b�g�Z��

�e�b�g�b�•�_���m���h�\�h�f���k�f�_�j�m���b�a�g�h�k�b���������������P�����I�j�h�k�_�q�g�h���f�_�{�m�k�l�Z�g�b�q�g�h���j�Z�k�l�h�•�Z�ƒ�_���g�Z���e�b�g�b�•�b��

�•�_�� �������� �P���� �m�d�m�i�g�Z�� �^�m�`�b�g�Z�� �e�b�g�b�•�_�� �k�Z�� �h�d�j�_�l�g�b�p�Z�f�Z�� �b�a�g�h�k�b�� �������������� �P���� �^�h�d�� �•�_�� �k�j�_�^�ƒ�Z��

�^�m�`�b�g�Z���e�b�g�b�•�_���k�Z���h�d�j�_�l�g�b�p�Z�f�Z���������������P. 



162 
 

�L�Z�[�_�e�Z��5.2. �K�l�Z�l�b�q�d�b���_�e�_�f�_�g�l�b���Z�m�l�h�[�m�k�d�_���e�b�g�b�•�_������ 

�>�m�`�b�g�Z���e�b�g�b�•�_ �>�m�`�b�g�Z���h�d�j�_�l�g�b�p�Z 
�;�j�h�•��

�k�l�Z�•�Z�e�b�r�l�Z 

�M�d�m�i�g�Z��
� �̂m�`�b�g�Z��

�e�b�g�b�•�_���k�Z��
�h�d�j�_�l�g�b�p�Z�f�Z 

�K�j�_�^�ƒ�Z��
�^�m�`�b�g�Z��

�e�b�g�b�•�_���k�Z��
�h�d�j�_�l�g�b�p�Z�f�Z 

�I�j�h�k�_�q�g�h��
�f�_�{�m�k�l�Z�g�b�q�g�h��

�j�Z�k�l�h�•�Z�ƒ�_ 

�x�m(�“ )  �x�n(�“ )  �x�{�m(�“ )  �x�{�n (�“ )  �”�m �”�n �x(�“ )  �x�™�(̃ �“ )  �’�™�(̃ �“ )  

7.060 7.141 227 291 15 16 14.719 7.360 490 

 

�L�j�Z�k�Z�� �e�b�g�b�•�_�� ������ �k�_�� �p�_�e�h�f�� �k�\�h�•�h�f�� �^�m�`�b�g�h�f�� �i�j�_�d�e�Z�i�Z�� �k�Z�� �^�j�m�]�b�f�� �e�b�g�b�•�Z�f�Z���� �l�Z�d�h�� �^�Z��

�g�_�� �i�h�k�l�h�•�b�� �k�l�Z�•�Z�e�b�r�l�_�� �d�h�•�_�� �h�i�k�e�m�`�m�•�_�� �b�k�d�‚�m�q�b�\�h�� �h�\�Z�� �e�b�g�b�•�Z���� �K�i�b�k�Z�d�� �k�l�Z�•�Z�e�b�r�l�Z��

�d�h�•�Z�� �k�_�� �g�Z�e�Z�a�_�� �g�Z�� �l�j�Z�k�b�� �e�b�g�b�•�_�� �������� �d�Z�h�� �b�� �k�i�b�k�Z�d�� �e�b�g�b�•�Z���d�h�•�_�� �h�i�k�e�m�`�m�•�m�� �k�\�Z�d�h�� �h�^��

�k�l�Z�•�Z�e�b�r�l�Z���^�Z�l���•�_���m���l�Z�[�_�e�Z�f�Z 5.3�����b��5.4�����a�Z���k�\�Z�d�b���h�^���k�f�_�j�h�\�Z���j�_�k�i�_�d�l�b�\�g�h�� 

�H�^���K�l�m�^�_�g�l�k�d�h�]���l�j�]�Z���^�h���K�e�Z�\�b�•�_�����i�h�j�_�^���h�\�_���e�b�g�b�•�_���g�Z���h�\�h�•���j�_�e�Z�p�b�•�b���n�m�g�d�p�b�h�g�b�r�m 

�•�h�r�� �q�_�l�b�j�b�� �l�j�h�e�_�•�[�m�k�d�_�� �e�b�g�b�•�Z���� �h�^�� �d�h�•�b�o�� �•�_�� �[�b�l�g�h�� �i�h�k�_�[�g�h�� �g�Z�]�e�Z�k�b�l�b�� �i�h�k�l�h�•�Z�ƒ�_��

�e�b�g�b�•�_�� ���� – �K�l�m�^�_�g�l�k�d�b�� �l�j�]��– �D�h�ƒ�Z�j�g�b�d�� �d�h�•�Z�� �b�f�Z���b�k�l�_�� �i�h�q�_�l�g�_�� �b�� �d�j�Z�•�ƒ�_��

�l�_�j�f�b�g�m�k�_���d�Z�h���b���e�b�g�b�•�Z�����������M�d�m�i�g�Z���^�m�`�b�g�Z���h�\�_���e�b�g�b�•�_���b�a�g�h�k�b�����������������d�b�e�h�f�_�l�Z�j�Z���b��

�m�� �k�\�Z�d�h�f�� �k�f�_�j�m�� �b�f�Z�� �i�h�� ������ �k�l�Z�•�Z�e�b�r�l�Z���� �N�j�_�d�\�_�g�p�b�•�Z�� �g�Z�� �h�\�h�•�� �e�b�g�b�•�b���� �m�� �\�j�r�g�h�f��

�i�_�j�b�h�^�m�� �b�a�g�h�k�b�� ���� �\�h�a�b�e�Z�� �g�Z�� �q�Z�k���� �I�h�j�_�^�� �e�b�g�b�•�_�� ���������l�j�_�[�Z�� �b�a�^�\�h�•�b�l�b �b�� �e�b�g�b�•�m�� ������– 

�K�l�m�^�H�g�l�k�d�b�� �l�j�]��– �F�_�^�Z�d�h�\�b�„�� �������q�b�•�Z�� �k�_�� �l�j�Z�k�Z�� �Ä�k�_�q�_�³�� �k�Z�� �l�j�Z�k�h�f�� �e�b�g�b�•�h�f�� ������ �m��

�M�k�l�Z�g�b�q�d�h�•�� �m�e�b�p�b���� �m�� �g�_�i�h�k�j�_�^�g�h�•�� �[�e�b�a�b�g�b�� �l�_�j�f�b�g�m�k�Z�� �Ä�R�m�f�b�p�_�³�� �k�Z�� �d�h�•�_�]��

�n�m�g�d�p�b�h�g�b�r�m �e�b�g�b�•�_�� �d�h�•�_�� �h�i�k�e�m�`�m�•�m�� �i�j�b�]�j�Z�^�k�d�Z�� �g�Z�k�_�‚�Z�� �]�j�Z�^�Z�� �;�_�h�]�j�Z�^�Z���� �G�Z�� �h�\�h�•��

�e�b�g�b�•�b���k�Z�h�[�j�Z�„�Z���������\�h�a�b�e�Z���k�Z���b�g�l�_�j�\�Z�e�h�f���m���•�m�l�Z�j�ƒ�_�f���\�j�r�g�h�f���i�_�j�b�h�^�m������5 �f�b�g�m�l�Z. 

�<�b�r�_�� �j�_�q�b�� �h�� �k�l�Z�l�b�q�d�b�f�� �b�� �^�b�g�Z�f�b�q�d�b�f�� �_�e�_�f�_�g�l�b�f�Z�� �h�\�_�� �e�b�g�b�•�_�� �[�b�„�_�� �m�� �g�Z�k�l�Z�\�d�m��

�h�\�h�]�� �i�h�]�e�Z�\�‚�Z. �L�j�Z�k�Z�� �k�\�b�o �l�j�h�e�_�•�[�m�k�d�_�� �e�b�g�b�•�_�� �h�^�� �L�j�]�Z�� �K�e�Z�\�b�•�Z�� �^�Z�‚�_���g�Z�k�l�Z�\�‚�Z 

�F�Z�d�_�g�a�b�•�_�\�h�f���� �i�j�_�d�h�� �P�j�\�_�g�h�]�� �d�j�k�l�Z�� �b���M�e�b�p�_���<�h�•�b�k�e�Z�\�Z�� �B�e�b�„�Z�� �^�h�� �d�j�Z�•�ƒ�b�o 

�l�_�j�f�b�g�m�k�Z�� 

�G�Z�� �^�_�h�g�b�p�b�� �h�^�� �L�j�]�Z�� �K�e�Z�\�b�•�Z�� �^�h�� �k�l�Z�•�Z�e�b�r�l�Z�� �Ä�>�m�r�Z�g�h�\�Z�p�� �i�h�r�l�Z�³�� �m�� �M�k�l�Z�g�b�q�d�h�•��

�m�e�b�p�b���� �l�j�Z�k�Z�� �e�b�g�b�•�_�� ������ �k�_�� �i�j�_�d�e�Z�i�Z�� �k�Z�� �e�b�g�b�•�h�f�� ����, �d�h�•�Z���n�m�g�d�p�b�h�g�b�r�_ �h�^��

�l�_�j�f�b�g�m�k�Z�� �K�e�Z�\�b�•�Z�� ���;�b�j�q�Z�g�b�g�h�\�Z���� �^�h�� �g�Z�k�_�‚�Z�� �F�_�^�Z�d�h�\�b�„�� ������ �M���k�f�_�j�m�� ������ �h�^��

�:�m�l�h�d�h�f�Z�g�^�_���i�Z���k�\�_���^�h���d�j�Z�•�ƒ�_�]���l�_�j�f�b�g�m�k�Z���D�h�ƒ�Z�j�g�b�d�����l�j�Z�k�Z���e�b�g�b�•�_���������k�_���i�j�_�d�e�Z�i�Z��

�k�Z���l�j�Z�k�h�f���e�b�g�b�•�_���������d�h�•�Z���i�h�\�_�a�m�•�_���A�_�f�m�g���b���D�h�ƒ�Z�j�g�b�d�����r�l�h���a�g�Z�q�b���^�Z���k�m���l�j�Z�k�_���e�b�g�b�•�_��

�������� ������ �b�� ������ �b�k�l�_�� �h�^�� �k�l�Z�•�Z�e�b�r�l�Z�� �Ä�3�m�`�g�b�� �[�m�e�_�\�Z�j�³�� �^�h�� �k�l�Z�•�Z�e�b�r�l�Z�� �Ä�>�m�r�Z�g�h�\�Z�p��

�i�h�r�l�Z�³�� �m�� �k�f�_�j�m�� �d�Z�� �D�h�ƒ�Z�j�g�b�d�m���� �M�� �k�m�i�j�h�l�g�h�f�� �k�f�_�j�m�� �•�_�� �k�b�l�m�Z�p�b�•�Z�� �f�Z�e�h�� �^�j�m�]�Z�q�b�•�Z����
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�e�b�g�b�•�Z���������b���e�b�g�b�•�Z���������n�m�g�d�p�b�h�g�b�r�m �b�k�l�h�f���l�j�Z�k�h�f���^�h���D�j�m�r�_�\�Z�q�d�_���m�e�b�p�_�����h�^�g�h�k�g�h��

�^�h�� �k�l�Z�•�Z�e�b�r�l�Z�� �Ä�=�j�q�b�„�Z�� �F�b�e�_�g�d�Z�³���� �^�h�d�� �\�_�„�� �h�^�� �k�e�_�^�_�„�_�]�� �k�l�Z�•�Z�e�b�r�l�Z�� �Ä�>�m�r�Z�g�h�\�Z�p��

�i�h�r�l�Z�³���e�b�g�b�•�Z���������b���e�b�g�b�•�Z���������k�Z�h�[�j�Z�„�Z�•�m���b�k�l�h�f���l�j�Z�k�h�f���^�h���L�j�]�Z���K�e�Z�\�b�•�Z���� 

�L�Z�[�_�e�Z��5.3. �:�m�l�h�[�m�k�d�Z���e�b�g�b�•�Z��������- �k�f�_�j������– �i�j�_�d�e�Z�i�Z�ƒ�_���l�j�Z�k�_ 

�J�; �G�Z�a�b�\���k�l�Z�•�Z�e�b�r�l�Z �D�h�^ �’�™�“, 
(�“ )  

�G�Z�a�b�\���e�b�g�b�•�_ 

1.  �K�l�m�^�_�g�l�k�d�b���l�j�] 82 0 

19-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d  
21-�K�l�m�^�_�g�l�k�d�b���l�j�]–�M�q�b�l�_�‚�k�d�h �g�Z�k�_�‚�_ 
22-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�j�m�r�_�\�Z�q�d�Z  
29-�K�l�m�^�_�g�l�k�d�b���l�j�]–�F�_�^�Z�d�h�\�b�„���� 
31-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d 

2.  �L�j�]���j�_�i�m�[�e�b�d�_ 193 182 

3.  �L�_�j�Z�a�b�•�_ 195 587 

4.  �J�D���;�_�h�]�j�Z�{�Z�g�d�Z 197 642 

5.  �L�j�]���K�e�Z�\�b�•�Z 1691 555 

6.  �D�Z�j�Z�{�h�j�{�_�\���i�Z�j�d 148 640 
31-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d  
30-�K�e�Z�\�b�•�Z�����;�b�j�q�Z�g�b�g�h�\�Z��–�F�_�^�Z�d�h�\�b�„���� 

7.  �3�m�`�g�b���[�m�e�_�\�Z�j 390 814 

31-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d 
30-�K�e�Z�\�b�•�Z�����;�b�j�q�Z�g�b�g�h�\�Z��–�F�_�^�Z�d�h�\�b�„���� 
17-�A�_�f�m�g�����=�h�j�ƒ�b���]�j�Z�^��–�D�h�ƒ�Z�j�g�b�d 

8.  �K�l�j�Z�l�b�f�b�j�h�\�b�„�_�\�Z 389 512 

9.  �>�m�r�Z�g�h�\�Z�p�����i�h�r�l�Z�� 386 545 

10.  �=�j�q�b�„�Z���F�b�e�_�g�d�Z 384 606 

31-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d 
17-�A�_�f�m�g�����=�h�j�ƒ�b���]�j�Z�^����- �D�h�ƒ�Z�j�g�b�d 11.  �>�A �Ä�<�h�`�^�h�\�Z�p�³ 653 408 

12.  �O�h�l�_�e���Ä�K�j�[�b�•�Z�³ 382 347 

13.  �R�m�f�b�p�_ 217 480 31-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d 
17-�A�_�f�m�g�����=�h�j�ƒ�b���]�j�Z�^��–�D�h�ƒ�Z�j�g�b�d 
19-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d 
50-�;�Z�g�h�\�h���[�j�^�h–�M�k�l�Z�g�b�q�d�Z�� 
308-�R�m�f�b�p�_–�<�_�e�b�d�b���F�h�d�j�b���E�m�]�� 
310-�R�m�f�b�p�_–�<�_�e�b�d�b���F�h�d�j�b���E�m�] 

14.  �I�_�l�j�b�ƒ�k�d�Z 219 374 

15.  �D�h�ƒ�Z�j�g�b�d 221 368 

 

�M���k�f�_�j�m�� �� �\�b�r�_�� �h�^���i�h�e�h�\�b�g�_���l�j�Z�k�_�� �e�b�g�b�•�_�� ������ �k�_�� �i�j�_�d�e�Z�i�Z�� �k�Z�� �l�j�Z�k�h�f�� �e�b�g�b�•�_�� ����, 

�l�Z�q�g�b�•�_��52%���� �G�Z�� �^�j�m�]�h�f�� �f�_�k�l�m�� �k�_�� �g�Z�e�Z�a�b�� �l�j�h�e�_�•�[�m�k�d�Z�� �e�b�g�b�•�Z�� �������� �I�j�h�p�_�g�Z�l��

�i�j�_�d�e�Z�i�Z�ƒ�Z�� �l�j�Z�k�_�� �e�b�g�b�•�_�� ������ �k�Z�� �h�\�h�f�� �e�b�g�b�•�h�f�� �b�a�g�h�k�b�� ���������� �K�d�h�j�h�� �l�j�_�„�b�g�Z�� �h�^��

�m�d�m�i�g�_�� �l�j�Z�k�_���e�b�g�b�•�_�������� �k�_�� �i�j�_�d�e�Z�i�Z�� �k�Z�� �l�j�Z�k�h�f���e�b�g�b�•�_�� ������ �b���h�k�l�Z�e�b�f�� �l�j�h�e�_�•�[�m�k�d�b�f��

�e�b�g�b�•�Z�f�Z���d�h�•�_���k�Z�h�[�j�Z�„�Z�•�m���h�^���K�l�m�^�_�g�l�k�d�h�]���l�j�]�Z���^�h���L�j�]�Z���K�e�Z�\�b�•�Z�� 
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�L�Z�[�_�e�Z��5.4. �:�m�l�h�[�m�k�d�Z���e�b�g�b�•�Z��������- �k�f�_�j������– �i�j�_�d�e�Z�i�Z�ƒ�_���l�j�Z�k�_ 

�J�; �G�Z�a�b�\���k�l�Z�•�Z�e�b�r�l�Z �D�h�^ 
�’�™�“, 
(�“ )  

�G�Z�a�b�\���e�b�g�b�•�_ 

1.  �D�h�ƒ�Z�j�g�b�d 781 0 
31-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d 
17-�A�_�f�m�g�����=�h�j�ƒ�b���]�j�Z�^��–�D�h�ƒ�Z�j�g�b�d 
19-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d 
50-�;�Z�g�h�\�h���[�j�^�h–�M�k�l�Z�g�b�q�d�Z 
308-�R�m�f�b�p�_–�<�_�e�b�d�b���F�h�d�j�b���E�m�]�� 
310-�R�m�f�b�p�_–�<�_�e�b�d�b���F�h�d�j�b���E�m�] 

2.  �I�_�l�j�b�ƒ�k�d�Z 220 454 

3.  �R�m�f�b�p�_ 380 460 

31-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d 
17-�A�_�f�m�g�����=�h�j�ƒ�b���]�j�Z�^��–�D�h�ƒ�Z�j�g�b�d 4.  �O�h�l�_�e���Ä�K�j�[�b�•�Z�� 381 507 

5.  �=�j�q�b�„�Z���F�b�e�_�g�d�Z 383 585 

6.  �>�m�r�Z�g�h�\�Z�p�����i�h�r�l�Z�� 643 439 

31-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d 
30-�K�e�Z�\�b�•�Z�����;�b�j�q�Z�g�b�g�h�\�Z��–�F�_�^�Z�d�h�\�b�„���� 

7.  �=�H���<�h�`�^�h�\�Z�p 642 292 

8.  �K�l�j�Z�l�b�f�b�j�h�\�b�„�_�\�Z 641 556 

9.  �3�m�`�g�b���[�m�e�_�\�Z�j 640 272 

10.  �N�j�Z�g�r�Z���>�¶�?�i�_�j�_�Z 639 336 

11.  �D�Z�j�Z�{�h�j�{�_�\ �i�Z�j�d 149 657 

12.  �L�j�]���K�e�Z�\�b�•�Z 200 611 

19-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d 
21-�K�l�m�^�_�g�l�k�d�b���l�j�]–�M�q�b�l�_�‚�k�d�h���g�Z�k�_�‚�_ 
22-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�j�m�r�_�\�Z�q�d�Z 
29-�K�l�m�^�_�g�l�k�d�b���l�j�]–�F�_�^�Z�d�h�\�b�„���� 
31-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d 

13.  �J�D���;�_�h�]�j�Z�{�Z�g�d�Z 198 458 

14.  �L�_�j�Z�a�b�•�_ 196 708 

15.  �L�j�]���j�_�i�m�[�e�b�d�_ 194 477 

16.  �K�l�m�^�_�g�l�k�d�b���l�j�] 3650 329 

  
�M�����k�f�_�j�m���������m�q�_�r�„�_���l�j�Z�k�_���e�b�g�b�•�_���������•�_���f�Z�ƒ�_���m���h�^�g�h�k�m���g�Z���k�f�_�j���� �b���b�a�g�h�k�b�������� �a�[�h�]��

�l�h�]�Z�� �r�l�h���i�h�k�e�_ �k�l�Z�•�Z�e�b�r�l�Z���Ä�=�j�q�b�„�Z�� �F�b�e�_�g�d�Z�³���l�j�Z�k�Z�� �e�b�g�b�•�_�� ������ �g�Z�k�l�Z�\�‚�Z�� �^�Z�‚�_��

�]�j�Z�^�k�d�b�f�� �Z�m�l�h-�i�m�l�_�f���� �F�_�{�m�l�b�f���� �a�[�h�]�� �i�j�h�k�l�h�j�g�_�� �[�e�b�a�b�g�_�� �Z�m�l�h-�i�m�l�Z�� �b�� �M�k�l�Z�g�b�q�d�_��

�m�e�b�p�_ (100-�������� �P���� �r�l�h�� �•�_ �m�� �]�j�Z�g�b�p�Z�f�Z�� �i�_�r�Z�q�d�_�� �^�h�k�l�m�i�g�h�k�l�b)���� �f�h�`�_�� �k�_�� �h�q�_�d�b�\�Z�l�b��

�^�Z���m���i�h�]�e�_�^�m���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���i�h�k�l�h�•�b���h�^�j�_�{�_�g�b���f�_�{�m�k�h�[�g�b���m�l�b�p�Z�•���^�\�_���e�b�g�b�•�_����

�A�Z�� �h�k�l�Z�e�_�� �e�b�g�b�•�_���� �i�j�h�p�_�g�Z�l�� �i�j�_�d�e�Z�i�Z�ƒ�Z�� �l�j�Z�k�_�� ������ �k�Z�� �l�j�Z�k�Z�f�Z�� �l�b�o�� �e�b�g�b�•�Z�� �•�_�� �]�h�l�h�\�h��

�b�^�_�g�l�b�q�Z�g���d�Z�h���m���k�f�_�j�m����.  
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�L�j�h�e�_�•�[�m�k�d�Z�� �e�b�g�b�•�Z�� ������ �n�m�g�d�p�b�h�g�b�r�_�� �g�Z�� �j�_�e�Z�p�b�•�b�� �h�^�� �K�l�m�^�_�g�l�k�d�h�]�� �l�j�]�Z�� �^�h��

�F�_�^�Z�d�h�\�b�„�Z�� ���� �b�� �l�h�� �k�e�_�^�_�„�b�f�� �]�j�Z�^�k�d�b�f�� �m�e�b�p�Z�f�Z���� �<�Z�k�_�� �Q�Z�j�Z�i�b�„�Z���� �L�j�]�� �j�_�i�m�[�e�b�d�_����

�D�h�e�Z�j�q�_�\�Z���� �L�_�j�Z�a�b�•�_���� �D�j�Z�‚�Z�� �F�b�e�Z�g�Z���� �L�j�]�� �K�e�Z�\�b�•�Z���� �F�Z�d�_�g�a�b�•�_�\�Z���� �� �P�Z�j�Z�� �G�b�d�h�e�Z�•�Z��

�^�j�m�]�h�]�����F�b�e�_�r�_�\�k�d�Z�����@�b�q�d�Z�����<�h�•�b�k�e�Z�\�Z���B�e�b�„�Z���b���K�\�_�l�h�a�Z�j�Z���J�Z�^�h�•�q�b�„�Z�����<�h�a�b�e�Z���d�h�•�Z��

�k�Z�h�[�j�Z�„�Z�•�m�� �g�Z�� �h�\�h�•�� �e�b�g�b�•�b�� �d�j�_�„�m�� �k�_�� �l�j�Z�k�h�f�� �l�b�i�Z�� �Ä�&�´���� �G�Z�� �i�h�l�_�a�m�� �h�^�� �K�l�m�^�_�g�l�k�d�h�] 

�l�j�]�Z�� �^�h�� �L�j�]�Z�� �K�e�Z�\�b�•�Z���� �d�Z�h�� �b�� �m�� �M�e�b�p�b�� �<�h�•�b�k�e�Z�\�Z�� �B�e�b�„�Z�� �^�h�� �j�Z�k�d�j�k�g�b�p�_�� �k�Z��

�M�k�l�Z�g�b�q�d�h�f�� �m�e�b�p�h�f���� �\�h�a�b�e�Z�� �k�_�� �d�j�_�„�m�� �m�� �i�h�k�_�[�g�h�� �b�a�^�\�h�•�_�g�h�•�� �l�j�Z�p�b�� ���l�b�i�� �l�j�Z�k�_�� �Ä�&-

���´�������J�_�`�b�f���a�Z�[�j�Z�g�_���d�j�_�l�Z�ƒ�Z���a�Z���h�k�l�Z�e�Z���\�h�a�b�e�Z���\�Z�`�b�������K���g�Z���^�_�h�g�b�p�b���h�^���K�l�m�^�_�g�l�k�d�h�]��

�l�j�]�Z���^�h���L�j�]�Z���K�e�Z�\�b�•�Z�����Z���m���m�e�b�p�b���<�h�•�b�k�e�Z�\�Z���B�e�b�„�Z���k�Z�f�h���m���\�j�r�g�b�f���k�Z�l�b�f�Z�����K�l�Z�l�b�q�d�_��

�d�Z�j�Z�d�l�_�j�b�k�l�b�d�_���h�\�_���e�b�g�b�•�_���^�Z�l�_�� �m�� �l�Z�[�_�e�b 5.5�����K�f�_�j 1 ���K�l�m�^�_�g�l�k�d�b���l�j�]–�F�_�^�Z�d�h�\�b�„��

3�����e�b�g�b�•�Z���b�f�Z��17 �k�l�Z�•�Z�e�b�r�l�Z�����b���m�d�m�i�g�m���^�m�`�b�g�m���h�^������923 �P�����M���k�f�_�j�m���� (�F�_�^�Z�d�h�\�b�„��

3–�K�l�m�^�_�g�l�k�d�b���l�j�]�����b�f�Z���•�_�^�g�h���k�l�Z�•�Z�e�b�r�l�_���\�b�r�_���� �m�d�m�i�g�h����8�����>�m�`�b�g�Z�� �e�b�g�b�•�_�� �m���h�\�h�f��

�k�f�_�j�m�� �b�a�g�h�k�b�� ����816 m. �K�j�_�^�ƒ�Z�� �^�m�`�b�g�Z�� �e�b�g�b�•�_�� �k�Z�� �h�d�j�_�l�g�b�p�Z�f�Z�� �b�a�g�h�k�b�� ������������ �P���� �Z��

�i�j�h�k�_�q�g�h���f�_�{�m�k�l�Z�g�b�q�g�h���j�Z�k�l�h�•�Z�ƒ�_���g�Z���e�b�g�b�•�b���•�_�����������P. 

�L�Z�[�_�e�Z��5.5. �K�l�Z�l�b�q�d�b���_�e�_�f�_�g�l�b���l�j�h�e�_�•�[�m�k�d�_���e�b�g�b�•�_��29 

�>�m�`�b�g�Z���e�b�g�b�•�_ �>�m�`�b�g�Z���h�d�j�_�l�g�b�p�Z 
�;�j�h�•��

�k�l�Z�•�Z�e�b�r�l�Z 

�M�d�m�i�g�Z��
�^�m�`�b�g�Z��

�e�b�g�b�•�_���k�Z��
�h�d�j�_�l�g�b�p�Z�f�Z 

�K�j�_�^�ƒ�Z��
�^�m�`�b�g�Z��

�e�b�g�b�•�_���k�Z��
�h�d�j�_�l�g�b�p�Z�f�Z 

�I�j�h�k�_�q�g�h��
�f�_�{�m�k�l�Z�g�b�q�g�h��

�j�Z�k�l�h�•�Z�ƒ�_ 

�x�m(�“ )  �x�n(�“ )  �x�{�m(�“ )  �x�{�n (�“ )  �”�m �”�n �x(�“ )  �x�™�(̃ �“ )  �’�™�(̃ �“ )  
7.923 7.816 227 97 18 19 14.719 7.360 490 

 

�K�e�b�q�g�h���d�Z�h���b���d�h�^���e�b�g�b�•�_�����������l�j�Z�k�Z���e�b�g�b�•�_���������k�_���p�_�e�h�f���k�\�h�•�h�f���^�m�`�b�g�h�f���i�j�_�d�e�Z�i�Z���k�Z��

�^�j�m�]�b�f�� �e�b�g�b�•�Z�f�Z���� �D�Z�d�h�� �•�_�� �m�� �i�b�l�Z�ƒ�m�� �e�b�g�b�•�Z�� �l�j�h�e�_�•�[�m�k�d�h�]�� �i�h�^�k�b�k�l�_�f�Z���� �d�h�•�Z�� �a�Z�o�l�_�\�Z��

�b�g�n�j�Z�k�l�j�m�d�l�m�j�m���� �\�b�k�h�d�� �d�h�_�n�b�p�b�•�_�g�l�� �i�j�_�d�e�Z�i�Z�ƒ�Z�� �•�_���h�q�_�d�b�\�Z�g���� �K�i�b�k�Z�d�� �k�l�Z�•�Z�e�b�r�l�Z��

�d�h�•�Z���k�_���g�Z�e�Z�a�_���g�Z���l�j�Z�k�b���e�b�g�b�•�_���������b���e�b�g�b�•�Z���d�h�•�_���h�i�k�e�m�`�m�•�m���k�\�Z�d�h���h�^���k�l�Z�•�Z�e�b�r�l�Z���^�Z�l��

�•�_���m���l�Z�[�_�e�Z�f�Z 5.6 �b��5.7. 

�H�^�� �K�l�m�^�_�g�l�k�d�h�]�� �l�j�]�Z�� �^�h�� �K�e�Z�\�b�•�_���� �i�h�j�_�^�� �h�\�_�� �e�b�g�b�•�_, �n�m�g�d�p�b�h�g�b�r�m �•�h�r���l�j�b 

�l�j�h�e�_�•�[�m�k�d�_�� �e�b�g�b�•�_���� �d�Z�h�� �b���Z�m�l�h�[�m�k�d�Z���e�b�g�b�•�Z�� �������� �K�\�_�� �l�j�h�e�_�•�[�m�k�d�_�� �e�b�g�b�•�_�� �h�^�� �L�j�]�Z�� 

�K�e�Z�\�b�•�Z�� �^�Z�‚�_�� �k�Z�h�[�j�Z�„�Z�•�m�� �F�Z�d�_�g�a�b�•�_�\�h�f�����i�j�_�d�h���P�j�\�_�g�h�]�� �d�j�k�l�Z�� �b�� �<�h�•�b�k�e�Z�\�Z�� �B�e�b�„�Z�� 

�G�Z�� �l�h�f���^�_�e�m�� �l�j�Z�k�_���n�m�g�d�p�b�h�g�b�r�_�� �b�� �Z�m�l�h�[�m�k�d�Z�� �e�b�g�b�•�Z�� ���������q�b�•�b�� �k�_�� �l�_�j�f�b�g�m�k�� �g�Z�e�Z�a�b��

�g�Z�� �P�j�\�_�g�h�f�� �d�j�k�l�m�����E�b�g�b�•�Z�� ������ �k�_���h�^�\�Z�•�Z�� �h�^�� �k�l�Z�•�Z�e�b�r�l�Z �Ä�<�_�e�b�f�b�j�Z�� �L�h�^�h�j�h�\�b�„�Z�³���� �Z��

�l�j�Z�k�Z�� �e�b�g�b�•�Z�� ������ �k�_�� �h�^�\�Z�•�Z���d�h�^ �k�l�Z�•�Z�e�b�r�l�Z�� �Ä�J�b�f�k�d�Z�³���� �G�Z�•�\�_�„�_�� �i�j�_�d�e�Z�i�Z�ƒ�_�� �•�_�� �k�Z��

�l�j�Z�k�h�f�� �e�b�g�b�•�_�� �������� �k�\�_�� �^�h�� �j�Z�k�d�j�k�g�b�p�_�� �k�Z�� �M�k�l�Z�g�b�q�d�h�f�� �m�e�b�p�h�f�� �H�^�� �k�l�Z�•�Z�e�b�r�l�Z��
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�Ä�R�m�f�b�p�_�³�� �l�j�Z�k�Z�� �e�b�g�b�•�_�� ������ �k�_�� �i�j�_�d�e�Z�i�Z�� �k�Z�� �l�j�Z�k�h�f�� �•�h�r�� �^�\�_�� �Z�m�l�h�[�m�k�d�_�� �e�b�g�b�•�_���� ������- 

�F�b�j�b�•�_�\�h�� ����- �<�_�e�b�d�b�� �0�h�d�j�b�� �e�m�]�� �b�� ������- �M�k�l�Z�g�b�q�d�Z��- �;�Z�g�h�\�h�� �[�j�^�h���� �M�� �k�m�i�j�h�l�g�h�f��

�k�f�_�j�m�� �•�_�� �k�b�l�m�Z�p�b�•�Z�� �]�h�l�h�\�h�� �b�^�_�g�l�b�q�g�Z���� �k�� �l�b�f�� �^�Z�� �g�Z�� �g�_�d�b�f�� �j�Z�k�d�j�k�g�b�p�Z�f�Z�� �e�b�g�b�•�_��

�d�h�j�b�k�l�_���n�b�a�b�q�d�b���j�Z�a�^�\�h�•�_�g�Z���k�l�Z�•�Z�e�b�r�l�Z���� �G�Z���i�j�b�f�_�j�����e�b�g�b�•�Z�������� �m���k�f�_�j�m���� �d�h�j�b�k�l�b��

�k�l�Z�•�Z�e�b�r�l�_�� ����4 - �R�d�h�e�Z�� �Ä�<�h�•�b�k�e�Z�\�� �B�e�b�„�³ �d�Z�h�� �b�� �e�b�g�b�•�Z�� �������� �Z�� �m���k�f�_�j�m�� �� �l�h�� �k�m�� �^�\�Z��

�j�Z�a�^�\�h�•�_�g�Z���k�l�Z�•�Z�e�b�r�l�Z���k�Z���d�h�^�h�\�b�f�Z�����������b���������� 

�L�Z�[�_�e�Z��5.6. �L�j�h�e�_�•�[�m�k�d�Z���e�b�g�b�•�Z��������- �k�f�_�j������– �i�j�_�d�e�Z�i�Z�ƒ�_���l�j�Z�k�_ 

�J�; �G�Z�a�b�\���k�l�Z�•�Z�e�b�r�l�Z �D�h�^ 
�’�™�“, 
(�“ )  

�G�Z�a�b�\���e�b�g�b�•�_ 

1.  �K�l�m�^�_�g�l�k�d�b���l�j�] 82 0 

19-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d 
21-�K�l�m�^�_�g�l�k�d�b���l�j�]–�M�q�b�l�_�‚�k�d�h���g�Z�k�_�‚�_ 
22-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�j�m�r�_�\�Z�q�d�Z 
29-�K�l�m�^�_�g�l�k�d�b���l�j�]–�F�_�^�Z�d�h�\�b�„���� 
31-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d 

2.  �L�j�]���J�_�i�m�[�e�b�d�_ 193 182 

3.  �L�_�j�Z�a�b�•�_ 195 587 

4.  �J�D���Ä�;�_�h�]�j�Z�{�Z�g�d�Z�³ 197 642 

5.  �L�j�]���K�e�Z�\�b�•�Z 199 564 

6.  �D�Z�l�Z�g�b�„�_�\�Z 201 670 

19-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d 
21-�K�l�m�^�_�g�l�k�d�b���l�j�]–�M�q�b�l�_�‚�k�d�h���g�Z�k�_�‚�_ 
22-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�j�m�r�_�\�Z�q�d�Z 
29-�K�l�m�^�_�g�l�k�d�b���l�j�]–�F�_�^�Z�d�h�\�b�„���� 
83-�P�j�\�_�g�b���D�j�k�l–�A�_�f�m�g�����;�Z�q�d�Z�� 

7.  �F�Z�q�\�Z�g�k�d�Z 203 266 

8.  �<�h�•�\�h�^�_���>�j�Z�]�h�f�b�j�Z 205 407 

9.  �P�j�\�_�g�b���D�j�k�l 207 687 

10.  �;�j�_�]�Z�e�g�b�q�d�Z 209 375 19-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d 
21-�K�l�m�^�_�g�l�k�d�b���l�j�]–�M�q�b�l�_�‚�k�d�h���g�Z�k�_�‚�_ 
22-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�j�m�r�_�\�Z�q�d�Z 
29-�K�l�m�^�_�g�l�k�d�b���l�j�]–�F�_�^�Z�d�h�\�b�„ 11.  �<�_�e�b�f�b�j�Z���L�h�^�h�j�h�\�b�„�Z 211 391 

12.  �R�d�h�e�Z���Ä�<�h�•�b�k�e�Z�\���B�e�b�„�³ 213 303 19-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d 
21-�K�l�m�^�_�g�l�k�d�b���l�j�]–�M�q�b�l�_�‚�k�d�h���g�Z�k�_�‚�_ 
29-�K�l�m�^�_�g�l�k�d�b���l�j�]–�F�_�^�Z�d�h�\�b�„ 13.  �J�b�f�k�d�Z 215 540 

14.  �R�m�f�b�p�_ 258 456 

19-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d 
29-�K�l�m�^�_�g�l�k�d�b���l�j�]–�F�_�^�Z�d�h�\�b�„ 
20-�F�b�j�b�•�_�\�h����–�<�_�e�b�d�b���0�h�d�j�b���E�m�] 
50-�M�k�l�Z�g�b�q�d�Z–�;�Z�g�h�\�h���[�j�^�h 

15.  �F�_�^�Z�d�h�\�b�„���� 260 924 29-�K�l�m�^�_�g�l�k�d�b���l�j�]��– �F�_�^�Z�d�h�\�b�„ 
20-�F�b�j�b�•�_�\�h����–�<�_�e�b�d�b���0�h�d�j�b���E�m�] 
50-�M�k�l�Z�g�b�q�d�Z–�;�Z�g�h�\�h���[�j�^�h 16.  �K�\�_�l�h�a�Z�j�Z���J�Z�^�h�•�q�b�„�Z 262 370 

17.  �F�_�^�Z�d�h�\�b�„���� 264 559 
29-�K�l�m�^�_�g�l�k�d�b���l�j�]–�F�_�^�Z�d�h�\�b�„ 
20-�F�b�j�b�•�_�\�h����–�<�_�e�b�d�b���0�h�d�j�b���E�m�] 
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�L�Z�[�_�e�Z��5.7. �L�j�h�e�_�•�[�m�k�d�Z���e�b�g�b�•�Z��������- �k�f�_�j������– �i�j�_�d�e�Z�i�Z�ƒ�_���l�j�Z�k�_ 

�J�; �G�Z�a�b�\���k�l�Z�•�Z�e�b�r�l�Z �D�h�^ 
�’�™�“, 
(�“ )  

�G�Z�a�b�\���e�b�g�b�•�_ 

1.  �F�_�^�Z�d�h�\�b�„���� 265 97 29-�K�l�m�^�_�g�l�k�d�b���l�j�]–�F�_�^�Z�d�h�\�b�„ 
20-�F�b�j�b�•�_�\�h����–�<�_�e�b�d�b���0�h�d�j�b���E�m�] 

2.  �K�\�_�l�h�a�Z�j�Z���J�Z�^�h�•�q�b�„�Z 263 307 
29-�K�l�m�^�_�g�l�k�d�b���l�j�]–�F�_�^�Z�d�h�\�b�„ 
20-�F�b�j�b�•�_�\�h����–�<�_�e�b�d�b���0�h�d�j�b���E�m�] 
50-�M�k�l�Z�g�b�q�d�Z–�;�Z�g�h�\�h���[�j�^�h 

3.  �F�_�^�Z�d�h�\�b�„���� 261 635 

4.  �<�e�Z�^�b�f�b�j�Z���L�h�f�Z�g�h�\�b�„�Z 259 720 

5.  �R�m�f�b�p�_ 218 252 

19-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d 
29-�K�l�m�^�_�g�l�k�d�b���l�j�]–�F�_�^�Z�d�h�\�b�„ 
20-�F�b�j�b�•�_�\�h����–�<�_�e�b�d�b���0�h�d�j�b���E�m�] 
50-�M�k�l�Z�g�b�q�d�Z–�;�Z�g�h�\�h���[�j�^�h 

6.  �J�b�f�k�d�Z 216 223 
19-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d 
21-�K�l�m�^�_�g�l�k�d�b���l�j�]–�M�q�b�l�_�‚�k�d�h���g�Z�k�_�‚�_ 
29-�K�l�m�^�_�g�l�k�d�b���l�j�]–�F�_�^�Z�d�h�\�b�„ 

7.  �R�d�h�e�Z���Ä�<�h�•�b�k�e�Z�\���B�e�b�„�³ 214 695 
19-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d 
21-�K�l�m�^�_�g�l�k�d�b���l�j�]–�M�q�b�l�_�‚�k�d�h���g�Z�k�_�‚�_ 
22-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�j�m�r�_�\�Z�q�d�Z 
29-�K�l�m�^�_�g�l�k�d�b���l�j�]–�F�_�^�Z�d�h�\�b�„ 

8.  �<�_�e�b�f�b�j�Z���L�h�^�h�j�h�\�b�„�Z 212 318 

9.  �;�j�_�]�Z�e�g�b�q�d�Z 210 330 

10.  �P�j�\�_�g�b���d�j�k�l 208 501 

19-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d 
21-�K�l�m�^�_�g�l�k�d�b���l�j�]–�M�q�b�l�_�‚�k�d�h���g�Z�k�_�‚�_ 
22-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�j�m�r�_�\�Z�q�d�Z 
29-�K�l�m�^�_�g�l�k�d�b���l�j�]–�F�_�^�Z�d�h�\�b�„���� 
83-�P�j�\�_�g�b���D�j�k�l–�A�_�f�m�g�����;�Z�q�d�Z�� 

11.  �<�h�•�\�h�^�_���>�j�Z�]�h�f�b�j�Z 206 427 

12.  �G�h�\�h�i�Z�a�Z�j�k�d�Z 202 537 

13.  �D�Z�l�Z�g�b�„�_�\�Z 204 315 

14.  �L�j�]���K�e�Z�\�b�•�Z 200 584 

19-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d 
21-�K�l�m�^�_�g�l�k�d�b���l�j�]–�M�q�b�l�_�‚�k�d�h���g�Z�k�_�‚�_ 
22-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�j�m�r�_�\�Z�q�d�Z 
29-�K�l�m�^�_�g�l�k�d�b���l�j�]–�F�_�^�Z�d�h�\�b�„���� 
31-�K�l�m�^�_�g�l�k�d�b���l�j�]–�D�h�ƒ�Z�j�g�b�d 

15.  �J�D���Ä�;�_�h�]�j�Z�{�Z�g�d�Z�³ 198 458 

16.  �L�_�j�Z�a�b�•�_ 196 708 

17.  �L�j�]���j�_�i�m�[�e�b�d�_ 194 477 

18.  �K�l�m�^�_�g�l�k�d�b���l�j�] 650 329 

 

�B�a�j�Z�`�_�g�h�� �m�� �i�j�h�p�_�g�l�b�f�Z���� �]�h�l�h�\�h�� �q�_�l�\�j�l�b�g�Z�� �l�j�Z�k�_�� �e�b�g�b�•�_�� ������ �i�j�_�d�e�Z�i�Z�� �k�_�� �k�Z��

�e�b�g�b�•�Z�f�Z�����������������b�����������G�Z�•�f�Z�ƒ�_���i�j�_�d�e�Z�i�Z�ƒ�_���•�_���k�Z���e�b�g�b�•�h�f�����������h�d�h���������������H�q�_�d�b�\�Z�g�h����

�i�j�_�d�e�h�i�‚ �_�g�h�k�l�� �k�Z�� �l�j�h�e�_�•�[�m�k�d�b�f�� �e�b�g�b�•�Z�f�Z�� �•�_�� �\�_�h�f�Z�� �\�b�k�h�d�Z���� �=�h�l�h�\�h�� �^�\�_�� �l�j�_�„�b�g�_��

�l�j�Z�k�_���������������i�j�_�d�e�Z�i�Z���k�_���k�Z���e�b�g�b�•�h�f�����������I�j�_�d�h�����������i�j�_�d�e�Z�i�Z�ƒ�_���i�h�k�l�h�•�b���k�Z���e�b�g�b�•�h�f��

���������Z���k�d�h�j�h�����������k�Z�� �e�b�g�b�•�h�f�����������B�i�Z�d�����l�j�_�[�Z���g�Z�]�e�Z�k�b�l�b�� �^�Z���•�_���n�j�_�d�\�_�g�p�b�•�Z���i�h�e�Z�a�Z�d�Z��



168 
 

�g�Z���k�\�b�f �h�k�l�Z�e�b�f�� �l�j�h�e�_�•�[�m�k�d�b�f�� �e�b�g�b�•�Z�f�Z�� �a�g�Z�l�g�h�� �g�b�`�Z�� �m�� �i�h�j�_�{�_�ƒ�m�� �k�Z �e�b�g�b�•�h�f�� ��������

�L�h�� �h�\�m�� �e�b�g�b�•�m�� �q�b�g�b���g�Z�•�Z�d�l�j�Z�d�l�b�\�g�b�•�h�f�� �g�Z�� �i�h�f�_�g�m�l�b�f�� �^�_�h�g�b�p�Z�f�Z�� �b�� �i�h�j�_�^�� �\�b�k�h�d�_��

�i�j�_�d�e�h�i�‚�_�g�h�k�l�b�� 

5.5.2. �M�l�\�j�{�b�\�Z�ƒ�_���d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z���e�b�g�b�•�_ 

�I�j�_�f�Z�� �^�_�n�b�g�b�k�Z�g�h�•�� �f�_�l�h�^�h�e�h�]�b�•�b�� �m�� �h�\�h�f�� �d�h�j�Z�d�m�� �\�j�r�b�� �k�_�� �Z�g�Z�e�b�a�Z�� �i�e�Z�g�b�j�Z�g�b�o���b��

�j�_�Z�e�b�a�h�\�Z�g�b�o���^�b�g�Z�f�b�q�d�b�o���_�e�_�f�_�g�Z�l�Z���e�b�g�b�•�_�����I�e�Z�g�b�j�Z�g�_���\�j�_�^�g�h�k�l�b���^�h�[�b�•�_�g�_���k�m���b�a 

�\�Z�`�_�„�b�o�� �j�_�^�h�\�Z�� �\�h�`�ƒ�_�� �g�Z�� �b�a�Z�[�j�Z�g�h�•�� �e�b�g�b�•�b. �7�_�o�g�h�e�h�]�b�•�Z�� �i�j�h�•�_�d�l�h�\�Z�ƒ�Z�� �j�_�^�h�\�Z��

�\�h�`�ƒ�_�� �m���k�b�k�l�_�f�m�� �•�Z�\�g�h�]���f�Z�k�h�\�g�h�]���l�j�Z�g�k�i�h�j�l�Z���m�� �;�_�h�]�j�Z�^�m���•�_���l�Z�d�\�Z���^�Z���k�_���i�j�b�e�b�d�h�f��

�b�a�j�Z�^�_�� �j�_�^�h�\�Z�� �\�h�`�ƒ�_���^�_�n�b�g�b�r�m�� �k�Z�f�h���\�j�_�f�_�g�Z�� �i�h�e�Z�a�Z�d�Z�� �\�h�a�b�e�Z�� �k�Z�� �l�_�j�f�b�g�m�k�Z����

�K�Z�f�b�f�� �l�b�f�� �i�e�Z�g�b�j�Z�g�Z�� �\�j�_�^�g�h�k�l�� �b�g�l�_�j�\�Z�e�Z�� �g�Z�� �l�_�j�f�b�g�m�k�m�� �j�_�i�j�_�a�_�g�l�m�•�_�� �ƒ�_�]�h�\�m��

�\�j�_�^�g�h�k�l�� �b���g�Z�� �k�\�b�f�� �k�l�Z�•�Z�e�b�r�l�b�f�Z�� �^�m�`�� �e�b�g�b�•�_�����H�k�g�h�\�g�b�� �i�Z�j�Z�f�_�l�j�b�� �^�_�k�d�j�b�i�l�b�\�g�_��

�k�l�Z�l�b�k�l�b�d�_�� �i�e�Z�g�b�j�Z�g�b�o���b�g�l�_�j�\�Z�e�Z���g�Z�� �e�b�g�b�•�b�� �������b�� �e�b�g�b�•�b�� �������i�h�� �i�_�j�b�h�^�b�f�Z��

�k�l�Z�p�b�h�g�Z�j�g�h�k�l�b���^�Z�l�b���k�m���m���l�Z�[�_�e�Z�f�Z��5.8 �b��5.9. 

�L�Z�[�_�e�Z��5.8�����I�e�Z�g�b�j�Z�g�_���\�j�_�^�g�h�k�l�b���b�g�l�_�j�\�Z�e�Z���g�Z���Z�m�l�h�[�m�k�d�h�•���e�b�g�b�•�b���������i�h���i�_�j�b�h�^�b�f�Z��

�k�l�Z�p�b�h�g�Z�j�g�h�k�l�b���b���k�f�_�j�h�\�b�f�Z 

�I�_�j�b�h�^ 
�k�l�Z�p�b�h�g�Z�j�g�h�k�l�b 

�K�f�_�j��1 �K�f�_�j��2 
�=�j�Z�g�b�p�_ 
�i�_�j�b�h�^�Z 

�B�g�l�_�j�\�Z�e 
���–$$$
Ú,�™ (�“�•�” )  

�=�j�Z�g�b�p�_ 
�i�_�j�b�h�^�Z 

�B�g�l�_�j�\�Z�e 
���–$$$
Û,�™ (�“�•�” )  

�3�m�l�Z�j�ƒ�b���\�j�r�g�b�� 
�i�_�j�b�h�^�����3�<) 

6:15 
4,6 

5:48 
4,6 

8:26 9:01 
�3�m�l�Z�j�ƒ�b���\�Z�g�\�j�r�g�b�� 

�i�_�j�b�h�^�����3�<�<) 6,3 6,3 
13:16 13:13 

�I�h�i�h�^�g�_�\�g�b���\�j�r�g�b���i�_�j�b�h�^��
���I�<) 5,3 5,3 

17:38 17:24 
�I �h�i�h�^�g�_�\�g�b���\�Z�g���\�j�r�g�b��

�i�_�j�b�h�^�����I�<�<) 
6,5 6,5 

20:18 20:28 

 

�A�Z���j�Z�a�e�b�d�m�� �h�^�� �i�e�Z�g�b�j�Z�g�b�o�� �\�j�_�^�g�h�k�l�b�� �b�g�l�_�j�\�Z�e�Z���� �Z�g�Z�e�b�a�Z�� �j�_�Z�e�b�a�h�\�Z�g�b�o�� �\�j�_�^�g�h�k�l�b��

�k�i�j�h�\�_�^�_�g�Z�� �•�_�� �a�Z�� �k�\�Z�d�h�� �k�l�Z�•�Z�e�b�r�l�_�� �i�h�k�_�[�g�h�����:�g�Z�e�b�a�D�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�Z��

�n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �e�b�g�b�•�_�� �b�a�\�j�r�_�g�Z�� �•�_�� �g�Z�� �h�k�g�h�\�m�� �i�h�^�Z�l�Z�d�Z�� �^�h�[�b�•�_�g�b�o�� �b�a�� �k�b�k�l�_�f�Z�� �a�Z��

�m�i�j�Z�\�‚�Z�ƒ�_�� �\�h�a�b�e�b�f�Z���Ä�;�m�k�I�e�m�k�³���� �d�h�•�b�� �k�_�� �d�h�j�b�k�l�b�� �m�� �k�b�k�l�_�f�m�� �3�=�L�I-�Z�� �m�� �;�_�h�]�j�Z�^�m 

(�%�D�M�þ�H�W�L�ü �b�� �^�j���� 2013; Tica �b�� �^�j���� 2012). �G�Z�� �h�k�g�h�\�m�� �Ä�B�a�\�_�r�l�Z�•�Z�� �h�� �a�Z�m�k�l�Z�\�‚�Z�ƒ�m�� �g�Z��

�k�l�Z�•�Z�e�b�r�l�b�f�Z�³�� �^�h�[�b�•�_�g�b�� �k�m�� �i�h�^�Z�p�b�� �h�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�m�� �\�h�a�b�e�Z�� �g�Z�� �i�h�k�f�Z�l�j�Z�g�h�•��

�e�b�g�b�•�b���b���m���i�h�k�f�Z�l�j�Z�g�h�f���i�_�j�b�h�^�m���\�j�_�f�_�g�Z�����H�\�Z�•���b�a�\�_�r�l�Z�•���k�Z�^�j�`�b���i�h�^�Z�l�d�_���h���\�h�a�b�e�m��
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���,�'�� �\�h�a�b�e�Z������ �i�e�Z�g�b�j�Z�g�h�f�� �\�j�_�f�_�g�m�� �i�h�e�Z�a�Z�d�Z���� �j�_�Z�e�b�a�h�\�Z�g�h�f�� �\�j�_�f�_�g�m�� �^�h�e�Z�k�d�Z�� �b��

�j�_�Z�e�b�a�h�\�Z�g�h�f���\�j�_�f�_�g�m���i�h�e�Z�k�d�Z���\�h�a�b�e�Z���k�Z���k�\�Z�d�h�]���k�l�Z�•�Z�e�b�r�l�Z���g�Z���e�b�g�b�•�b�����m�d�m�i�Z�g���[�j�h�•��

�k�l�Z�•�Z�e�b�r�l�Z���g�Z���e�b�g�b�•�b���b���[�j�h�•���h�i�k�e�m�`�_�g�b�o���k�l�Z�•�Z�e�b�r�l�Z���a�Z���k�\�Z�d�b���i�h�e�Z�a�Z�d�� 

�L�Z�[�_�e�Z��5.9�����I�e�Z�g�b�j�Z�g�_���\�j�_�^�g�h�k�l�b���b�g�l�_�j�\�Z�e�Z���g�Z���l�j�h�e�_�•�[�m�k�d�h�•���e�b�g�b�•�b���������i�h���i�_�j�b�h�^�b�f�Z��

�k�l�Z�p�b�h�g�Z�j�g�h�k�l�b���b���k�f�_�j�h�\�b�f�Z 

�I�_�j�b�h�^ 
�k�l�Z�p�b�h�g�Z�j�g�h�k�l�b 

�K�f�_�j��1 �K�f�_�j��2 
�=�j�Z�g�b�p�_ 
�i�_�j�b�h�^�Z 

�B�g�l�_�j�\�Z�e 
���–$$$
Ú,�™ (�“�•�” )  

�=�j�Z�g�b�p�_ 
�i�_�j�b�h�^�Z 

�B�g�l�_�j�\�Z�e 
���–$$$
Û,�™ (�“�•�” )  

�3�m�l�Z�j�ƒ�b���\�j�r�g�b�� 
�i�_�j�b�h�^�����3�<�� 

5:42 
3,5 

6:27 
3,5 

8:22 9:08 
�3�m�l�Z�j�ƒ�b���\�Z�g�\�j�r�g�b�� 

�i�_�j�b�h�^�����3�<�<�� 5,6 5,6 
12:02 12:55 

�I�h�i�h�^�g�_�\�g�b���\�j�r�g�b���i�_�j�b�h�^��
���I�<�� 

3,8 3,8 
16:33 17:11 

�I�h�i�h�^�g�_�\�g�b���\�Z�g���\�j�r�g�b��
�i�_�j�b�h�^�����I�<�<�� 

5,6 5,6 
19:45 20:28 

 

�I�j�\�h���•�_�� �m�j�Z�{�_�g�Z���e�h�]�b�q�d�Z���i�j�h�\�_�j�Z���b���n�b�e�l�j�b�j�Z�ƒ�_���i�h�^�Z�l�Z�d�Z�����B�a���k�d�m�i�Z���k�m���b�a�h�i�r�l�_�g�b��

�k�\�b�� �i�h�e�Z�k�p�b�� �d�h�•�b�� �g�b�k�m�� �[�b�e�b�� �\�Z�e�b�^�g�b���� �L�h�� �k�_, �i�j�_�� �k�\�_�]�Z, �h�^�g�h�k�b�� �g�Z�� �i�h�e�Z�k�d�_�� �d�h�•�b��

�g�b�k�m�� �m�� �i�h�l�i�m�g�h�k�l�b�� �j�_�Z�e�b�a�h�\�Z�g�b���� �h�^�g�h�k�g�h�� �i�h�k�l�h�•�_�� �g�_�h�i�k�e�m�`�_�g�Z�� �k�l�Z�•�Z�e�b�r�l�Z�����G�Z��

�h�k�g�h�\�m���j�_�Z�e�b�a�h�\�Z�g�b�o �\�j�_�f�_�g�Z���i�h�e�Z�a�Z�d�Z �\�h�a�b�e�Z�� �k�Z�� �k�l�Z�•�Z�e�b�r�l�Z���n�h�j�f�b�j�Z�g�b �k�m 

�k�d�m�i�h�\�b���b�g�l�_�j�\�Z�e�Z���j�_�Z�e�b�a�h�\�Z�g�b���a�Z���k�\�Z�d�b���k�f�_�j���e�b�g�b�•�_�����A�Z���e�b�g�b�•�m���������n�h�j�f�b�j�Z�g�b���k�m��

�k�d�m�i�h�\�b �#�5(31) �b���#�6(31)���� �D�� �a�Z�� �e�b�g�b�•�m�� ������ �k�d�m�i�h�\�b���#�5(29) �b���#�6(29). �A�Z�l�b�f�� �•�_��

�b�a�\�j�r�_�g�h�� �]�j�m�i�b�k�Z�ƒ�_�� �i�h�e�Z�a�Z�d�Z�� �q�b�•�Z�� �k�_�� �\�j�_�f�_�g�Z�� �j�Z�a�e�b�d�m�•�m�� �a�Z�� �f�Z�ƒ�_�� �h�^�� �f�b�g�m�l�Z����

�I�j�b�f�_�g�h�f���d�j�b�l�_�j�b�•�m�f�Z (5.14) �g�Z���e�b�g�b�•�b���������m�d�m�i�g�h���•�_���k�i�h�•�_�g�h�����������i�Z�j�h�\�Z �i�h�e�Z�a�Z�d�Z��

���������� �i�h�e�Z�k�d�Z�������>�h�[�b�•�_�g�b�� �i�h�e�Z�k�p�b�� �]�j�m�i�b�k�Z�g�b�� �k�m�� �m�� �^�\�Z���g�h�\�Z �k�d�m�i�Z �j�_�Z�e�b�a�h�\�Z�g�b�o��

�b�g�l�_�j�\�Z�e�Z �a�Z���h�[�Z���k�f�_�j�Z���e�b�g�b�•�_���•�5
�Û(31) �b���•�6

�Û(31). �A�Z���e�b�g�b�•�m���������g�b�•�_���i�j�b�f�_�ƒ�_�g���d�h�j�Z�d��

�]�j�m�i�b�k�Z�ƒ�Z�� �i�h�e�Z�a�Z�d�Z�� �•�_�j�� �•�_�� �j�Z�{�_�g�h�� �k�b�k�l�_�f�Z�l�k�d�h�� �[�j�h�•�Z�ƒ�_�� �g�Z�� �m�a�h�j�d�m�� �b�� �k�Z�f�b�f�� �l�b�f��

�g�b�k�m�� �i�h�k�l�h�•�Z�e�b �i�h�^�Z�p�b�� �a�Z�� �k�\�_�� �i�h�e�Z�k�d�_���� �K�Z�f�b�f�� �l�b�f�� �k�d�m�i�h�\�b���•�5
�Û(29) �b���•�6

�Û(29) �k�m��

�b�^�_�g�l�b�q�g�b���k�d�m�i�h�\�b�f�Z���#�5(29) �b���#�6(29).  



170 
 

5.5.3. �D�\�Z�g�l�b�n�b�d�h�\�Z�ƒ�_ �i�Z�j�Z�f�_�la�j�Z���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z 

�D�\�Z�g�b�n�b�d�h�\�Z�ƒ�_�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �g�Z�� �e�b�g�b�•�b�� �i�h�^�j�Z�a�m�f�_�\�Z�� �k�i�j�h�\�h�{�_�ƒ�_��

�k�i�_�p�b�n�b�q�g�b�o���f�_�l�h�^�h�e�h�]�b�•�Z �b�k�l�j�Z�`�b�\�Z�ƒ�Z���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z�����H�\�_���f�_�l�h�^�h�e�h�]�b�•�_ 

�h�[�j�Z�{�_�g�_���k�m���m���g�Z�j�_�^�g�h�f���i�h�]�e�Z�\�‚�m���h�\�h�]���j�Z�^�Z�����I�h�]�e�Z�\�‚�_ 6).  

�I�h�^�Z�p�b�� �d�h�j�b�r�„�_�g�b�� �m�� �h�\�h�f���j�Z�^�m�� �a�Z�� �Z�g�Z�e�b�a�m�� �b�k�i�h�k�l�Z�\�‚�_�g�b�o���l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z��

�^�h�[�b�•�_�g�b�� �k�m�� �g�Z�� �h�k�g�h�\�m�� �b�k�l�j�Z�`�b�\�Z�ƒ�Z�� �h�[�Z�\�‚�_�g�b�o�� �m�� �h�d�\�b�j�m�� �k�l�m�^�b�•�_�� �Ä�;�j�h�•�Z�ƒ�_��

�i�m�l�g�b�d�Z�� �m�� �•�Z�\�g�h�f�� �i�j�_�\�h�a�m�� �b�� �Z�g�d�_�l�Z�� �d�h�j�b�k�g�b�d�Z�� �•�Z�\�g�h�]�� �i�j�_�\�h�a�Z�³���� �d�h�•�_ �•�_�� �k�i�j�h�\�_�e�Z��

�D�Z�l�_�^�j�Z�� �a�Z�� �^�j�m�f�k�d�b�� �b�� �]�j�Z�^�k�d�b�� �l�j�Z�g�k�i�h�j�l�� �i�m�l�g�b�d�Z, �K�Z�h�[�j�Z�„�Z�•�g�h�] �n�Z�d�m�e�l�_�l�Z �m��

�;�_�h�]�j�Z�^�m�����M���h�d�\�b�j�m���h�\�b�o���b�k�l�j�Z�`�b�\�Z�ƒ�Z�����b�a�\�j�r�_�g�h���•�_���k�b�k�l�_�f�Z�l�k�d�h���[�j�h�•�Z�ƒ�_���i�m�l�g�b�d�Z��

�g�Z���e�b�g�b�•�Z�f�Z���k�b�k�l�_�f�Z���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z�� �m���;�_�h�]�j�Z�^�m�����L�_�o�g�h�e�h�]�b�•�Z��

�b�k�l�j�Z�`�b�\�Z�ƒ�Z�� �•�_�� �a�Z�k�g�h�\�Z�g�Z�� �g�Z�� �^�b�j�_�d�l�g�h�f�� �[�j�h�•�Z�ƒ�m�� �i�m�l�g�b�d�Z�� �m�� �\�h�a�b�e�b�f�Z�� �•�Z�\�g�h�]��

�]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z���� �i�h�i�m�ƒ�Z�\�Z�ƒ�_�f�� �m�g�Z�i�j�_�^�� �i�j�b�i�j�_�f�‚�_�g�b�o�� �[�j�h�•�Z�q�d�b�o��

�h�[�j�Z�a�Z�p�Z���� �g�Z�� �d�h�•�b�f�Z�� �k�m�� �b�k�l�j�Z�`�b�\�Z�q�b�� �m�i�b�k�b�\�Z�e�b�� �\�j�_�f�_�� �i�h�e�Z�k�d�Z�� �\�h�a�b�e�Z�� �k�Z��

�k�l�Z�•�Z�e�b�r�l�Z�����[�j�h�•���i�m�l�g�b�d�Z���d�h�•�b���k�m���b�a�Z�r�e�b���b���m�r�e�b���m���\�h�a�b�e�h���g�Z���k�\�Z�d�h�f���k�l�Z�•�Z�e�b�r�l�m�����m��

�l�h�d�m���p�_�e�h�]���i�_�j�b�h�^�Z���n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z���e�b�g�b�•�_�� 

�M�d�m�i�g�h���•�_�� �m���h�d�\�b�j�m�� �i�h�f�_�g�m�l�h�]���i�j�h�•�_�d�l�Z���f�_�l�h�^�h�f���k�b�k�l�_�f�Z�l�k�d�h�]���[�j�h�•�Z�ƒ�Z���g�Z�� �m�a�h�j�d�m��

�k�g�b�f�‚�_�g�h�����������e�b�g�b�•�Z���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z�����h�^�g�h�k�g�h�����������������i�h�e�Z�k�d�Z��

�d�h�•�Z���k�m���g�Z�i �j�Z�\�b�e�Z�����������\�h�a�b�e�Z�����G�Z���b�k�l�j�Z�`�b�\�Z�ƒ�b�f�Z���•�_���m�l�j�h�r�_�g�h�����������������q�Z�k�h�\�Z���j�Z�^�Z����

�h�^�g�h�k�g�h���h�k�l�\�Z�j�_�g�h���•�_�����������������[�j�h�•�Z�q���h�[�j�l�Z���b�������������������������[�j�h�•�Z�q���d�b�e�h�f�_�l�Z�j�Z�� 

�K�b�k�l�_�f�Z�l�k�d�h�� �[�j�h�•�Z�ƒ�_�� �i�m�l�g�b�d�Z�� �g�Z�� �e�b�g�b�•�b�� ������ �b�a�\�j�r�_�g�h�� �•�_�� �m�� �k�j�_�^�m�� ������������������������

�]�h�^�b�g�_�����H�k�g�h�\�g�b���i�h�^�Z�p�b���h���b�k�l�j�Z�`�b�\�Z�ƒ�b�f�Z���g�Z���e�b�g�b�•�b���������^�Z�l�b���k�m���l�Z�[�_�e�b 5.10.  

�L�Z�[�_�e�Z��5.10. �H�k�g�h�\�g�b���i�h�^�Z�p�b���h �[�j�h�•�Z�ƒ�m���i�m�l�g�b�d�Z���g�Z���Z�m�l�h�[�m�k�d�h�•���e�b�g�b�•�b������ 

�>�Z�g���b���^�Z�l�m�f �K�j�_�^�Z�����������������������������]�h�^�b�g�_ 

�;�j�h�•���\�h�a�b�e�Z���g�Z���j�Z�^�m���g�Z���e�b�g�b�•�b �m���\�j�r�g�h�f���q�Z�k�m 15 

�L�b�i���\�h�a�b�e�Z �a�]�e�h�[�g�b���Z�m�l�h�[�m�k���������\�j�Z�l�Z�� 

�;�j�h�•���k�g�b�f�‚�_�g�b�o���\�h�a�b�e�Z 15 

�:�g�]�Z�`�h�\�Z�g�b���[�j�h�•���b�k�l�j�Z�`�b�\�Z�q�Z 128 

�J�_�Z�e�b�a�h�\�Z�g�b���q�Z�k�h�\�b���j�Z�^�Z���b�k�l�j�Z�`�b�\�Z�q�Z 1.080 
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�;�j�h�•���h�[�j�l�Z 181,5 

�;�j�h�•���i�h�e�Z�a�Z�d�Z 363 

�;�j�h�•�Z�q���h�[�j�l�Z� 726 

�;�j�h�•�Z�q���d�b�e�h�f�_�l�Z�j�Z�� 5.343,36 

�G�Z�i�h�f�_�g�Z����* �<�j�_�^�g�h�k�l�� �[�j�h�•�Z�q���h�[�j�l�Z���^�h�[�b�•�Z���k�_���d�Z�h�� �k�m�f�Z�� �i�j�h�b�a�\�h�^�Z���[�j�h�•�Z�� �h�[�j�l�Z���d�h�•�_�� �g�Z�i�j�Z�\�b���k�\�Z�d�h��

�h�^���\�h�a�b�e�Z���g�Z���e�b�g�b�•�b���b���[�j�h�•�Z���[�j�h�•�Z�q�Z���d�h�•�b���k�m���j�Z�^�b�e�b���g�Z���l�h�f���\�h�a�b�e�m�� �����<�j�_�^�g�h�k�l���[�j�h�•�Z�q���d�b�e�h�f�_�l�Z�j�Z��

�k�_���^�h�[�b�•�Z���d�Z�h���k�m�f�Z���i�j�h�b�a�\�h�^�Z���^�m�`�b�g�_���e�b�g�b�•�_���b���\�j�_�^�g�h�k�l�b���[�j�h�•�Z�q���h�[�j�l�Z�� 

�K�b�k�l�_�f�Z�l�k�d�h�� �[�j�h�•�Z�ƒ�_�� �i�m�l�g�b�d�Z�� �g�Z�� �e�b�g�b�•�b�� ������ �b�a�\�j�r�_�g�h�� �•�_�� �m�� �l�h�d�m�� �i�_�l�� �j�Z�^�g�b�o�� �^�Z�g�Z����

�k�j�_�^�Z�� ������������������������ �q�_�l�\�j�l�Z�d�� ������������������������ �i�_�l�Z�d�� ������������������������ �i�h�g�_�^�_�‚�Z�d�� ������������������������ �b��

�m�l�h�j�Z�d���������������������������]�h�^�b�g�_. �E�b�g�b�•�Z�� �������•�_���b�a�Z�[�j�Z�g�Z���d�Z�h���j�_�i�j�_�a�_�g�l�Z�l�b�\�g�Z���a�Z���i�j�h�\�_�j�m��

�k�_�^�f �b�q�g�b�o���g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b �l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z�����l�Z�d�h���^�Z���k�m���k�i�j�h�\�_�^�_�g�Z���[�j�h�•�Z�ƒ�Z��

�b�� �m�� �^�Z�g�b�f�Z�� �\�b�d�_�g�^�Z�� ���k�m�[�h�l�Z��1.11.2014. �b�� �g�_�^�_�‚�Z ���������������������� �]�h�^�b�g�_������ �H�\�b�� �i�h�^�Z�p�b��

�g�b�k�m�� �d�h�j�b�r�„�_�g�b�� �m�� �^�Z�‚�b�f�� �Z�g�Z�e�b�a�Z�f�Z�� �m�� �h�d�\�b�j�m�� �h�\�h�]�� �i�h�]�e�Z�\�‚�Z�����H�k�g�h�\�g�b�� �i�h�^�Z�p�b�� �h��

�b�k�l�j�Z�`�b�\�Z�ƒ�b�f�Z�� �g�Z�� �e�b�g�b�•�b�� ������ �^�Z�l�b�� �k�m�� �l�Z�[�_�e�b 5.11. �F�_�l�h�^�� �b�k�l�j�Z�`�b�\�Z�ƒ�Z�� �[�b�e�h���•�_��

�k�b�k�l�_�f�Z�l�k�d�h���[�j�h�•�Z�ƒ�_���g�Z���m�a�h�j�d�m���i�h�e�Z�a�Z�d�Z��– �\�h�a�b�e�Z�����\�b�^�_�l�b���i�h�]�e�Z�\�‚�_ 7.3).  

�L�Z�[�_�e�Z��5.11. �H�k�g�h�\�g�b���i�h�^�Z�p�b���h���[�j�h�•�Z�ƒ�m���i�m�l�g�b�d�Z���g�Z���l�j�h�e�_�•�[�m�k�d�h�•���e�b�g�b�•�b�������� 

�;�j�h�•���\�h�a�b�e�Z���g�Z���j�Z�^�m���g�Z���e�b�g�b�•�b���m���\�j�r�g�h�f���q�Z�k�m ���������������k�h�e�h�����������a�]�e�h�[�g�Z �l�j�h�e�_�•�[�m�k�Z�� 

�L�b�i���\�h�a�b�e�Z �k�h�e�h���l�j�h�e�_�•�[�m�k���������\�j�Z�l�Z�� 
�a�]�e�h�[�g�b���l�j�h�e�_�•�[�m�k (3 �\�j�Z�l�Z�� 

�;�j�h�•���k�g�b�f�‚�_�g�b�o���\�h�a�b�e�Z 7 �k�h�e�h���l�j�h�e�_�•�[�m�k�Z 

�:�g�]�Z�`�h�\�Z�g�b���[�j�h�•���b�k�l�j�Z�`�b�\�Z�q�Z 286 

�J�_�Z�e�b�a�h�\�Z�g�b���q�Z�k�h�\�b���j�Z�^�Z���b�k�l�j�Z�`�b�\�Z�q�Z 2.906 

�;�j�h�•���h�[�j�l�Z 594,5 

�;�j�h�•���i�h�e�Z�a�Z�d�Z 1.189 

�;�j�h�•�Z�q���h�[�j�l�Z 1.776 

�;�j�h�•�Z�q���d�b�e�h�f�_�l�Z�j�Z 14.264,83 
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�A�Z�� �i�h�l�j�_�[�_�� �h�\�b�o�� �b�k�l�j�Z�`�b�\�Z�ƒ�Z���� �j�Z�a�\�b�•�_�g�� �•�_�� �i�h�k�_�[�Z�g�� �k�h�n�l�\�_�j�k�d�b�� �i�Z�d�_�l��PTD–Public 

Transport Demand Analysis Tool20���� �d�h�•�b�� �i�h�k�_�^�m�•�_�� �f�h�^�m�e�_�� �a�Z�� �d�j�_�b�j�Z�ƒ�_�� �j�Z�a�e�b�q�b�l�b�o��

�b�a�\�_�r�l�Z�•�Z���� �A�Z�� �i�h�l�j�_�[�_���h�\�_�� �Z�g�Z�e�b�a�_ �d�h�j�b�r�„�_�g �•�_ „ �B�a�\�_�r�l�Z�•�� �h�� �j�_�Z�e�b�a�Z�p�b�•�Z�f�Z��

�l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�� �i�h�� �i�h�e�m�h�[�j�l�b�f�Z“. �G�Z�� �h�k�g�h�\�m�� �i�h�^�Z�l�d�Z�� �b�a�� �l�h�]�� �b�a�\�_�r�l�Z�•�Z��

�n�h�j�f�b�j�Z�•�m�� �k�_�� �k�d�m�i�h�\�b�� �\�j�_�^�g�h�k�l�b�� �b�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z�� ���<�æ�à,�æ,�ã���� �a�Z�� �k�\�Z�d�b�� �i�h�e�Z�a�Z�d��

���i�h�e�m�h�[�j�l�������k�\�Z�d�h���k�l�Z�•�Z�e�b�r�l�_���b���k�f�_�j���e�b�g�b�•�_�����a�Z���k�f�_�j�������k�d�m�i���$�5 �b���a�Z���k�f�_�j�������k�d�m�i���$�6. 

�M�d�m�i�g�h �k�m���n�h�j�f�b�j�Z�g�Z���q�_�l�b�j�b���k�d�m�i�Z���$�5(31) �b���$�6(31)�����h�^�g�h�k�g�h���$�5(29) �b���$�6(29). 

5.5.4. �N�h�j�f�b�j�Z�ƒ�_���k�d�m�i�h�\�Z �i�h�^�Z�l�Z�d�Z 

�M�� �h�\�h�f�� �d�h�j�Z�d�m�� �\�j�r�b�� �k�_�� �h�[�•�_�^�b�ƒ�Z�\�Z�ƒ�_�� �i�h�^�Z�l�Z�d�Z�� �h�� �j�_�Z�e�b�a�h�\�Z�g�b�f�� �^�b�g�Z�f�b�q�d�b�f��

�_�e�_�f�_�g�l�b�f�Z�� �b�� �l�j�Z�g�k�i�h�j�l�g�b�f�� �a�Z�o�l�_�\�b�f�Z�� �m�� �a�Z�•�_�^�g�b�q�d�b�� �k�d�m�i�� �j�Z�^�b�� �^�Z�‚�b�o�� �Z�g�Z�e�b�a�Z����

�I�h�k�l�m�i�Z�d�� �n�h�j�f�b�j�Z�ƒ�Z�� �•�_�� �b�k�l�b�� �a�Z�� �h�[�_�� �e�b�g�b�•�_���� �Z�� �h�i�b�k�Z�g�� �•�_�� �m�� �i�h�]�e�Z�\�‚�m��5.3. �K�\�Z�d�h�f��

�i�h�e�Z�k�d�m���\�h�a�b�e�Z�����h�^�g�h�k�g�h���j�_�Z�e�b�a�h�\�Z�g�h�f���b�g�l�_�j�\�Z�e�m �b�a���k�d�m�i�h�\�Z���•�5
�Û �b���•�6

�Û, �^�h�^�_�‚�m�•�m���k�_��

�h�^�]�h�\�Z�j�Z�•�m�„�_�� �\�j�_�^�g�h�k�l�b�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z���� �A�Z�� �i�h�l�j�_�[�_�� �h�\�h�]�� �b�k�l�j�Z�`�b�\�Z�ƒ�Z��

�•�_�^�b�g�k�l�\�_�g�b�� �b�^�_�g�l�b�n�b�d�Z�l�h�j�� �a�Z���]�j�m�i�b�k�Z�ƒ�_�� �i�h�^�Z�l�Z�d�Z�� �m�a�_�l�� �•�_�� �b�� �Ä�B�a�\�_�r�l�Z�•�Z�� �h��

�j�_�Z�e�b�a�Z�p�b�•�Z�f�Z���l�j�Z�g�k�i�h�j�l�g�b�o���a�Z�o�l�_�\�Z���i�h���i�h�e�m�h�[�j�l�b�f�Z�³���b�a���k�h�n�l�\�_�j�Z���3�7�'���� 

�I�j�\�h���k�_ �n�h�j�f�b�j�Z���a�Z�•�_�^�g�b�q�d�b���k�d�m�i���a�Z���k�\�Z�d�b���h�^���k�f�_�j�h�\�Z ���k�d�m�i�R�\�b �%�5(31) �b���%�6(31) �a�Z��

�e�b�g�b�•�m�� ���������%�5(29) �b���%�6(29) �a�Z�� �e�b�g�b�•�m�� ����)���� �d�h�•�b�� �k�Z�^�j�`�_ �j�_�Z�e�b�a�h�\�Z�g�b�� �b�g�l�_�j�\�Z�e��

(�E�N�æ�à,�æ,�ã) �b���i�j�h�l�h�d�_���i�m�l�g�b�d�Z�����<�æ�à,�æ,�ã).  

�I �h�^�_�e�Z���k�d�m�i�h�\�Z���%�5(31) �b���%�6(31) �a�Z�� �e�b�g�b�•�m�� ���������%�5(29) �b���%�6(29) �a�Z�� �e�b�g�b�•�m�� �������g�Z��

�i�_�j�b�h�^�_�� �k�l�Z�p�b�h�g�Z�j�g�h�k�l�b �\�j�r�b�� �k�_�� �i�j�_�f�Z�� �^�_�n�b�g�b�k�Z�g�b�f�� �\�j�_�f�_�g�k�d�b�f  �]�j�Z�g�b�p�Z�f�Z��

�^�Z�l�b�f���m���l�Z�[�_�e�Z�f�Z 5.8 �b��5.9. �>�h�[�b�•�Z���k�_�������k�d�m�i�h�\�Z���i�h�^�Z�l�Z�d�Z �a�Z���k�\�Z�d�m���h�^���e�b�g�b�•�Z:  

�&�5,�6(31) �b���&�5,�6(29) – �3�m�l�Z�j�ƒ�b���\�j�r�g�b���i�_�j�b�h�^�����3�<�������P�O= 2; 

�&�5,�7(31) �b���&�5,�7(29) – �3�m�l�Z�j�ƒ�b���\�Z�g�\�j�r�g�b���i�_�j�b�h�^�����3�<�<�������P�O= 3; 

�&�5,�8(31) �b���&�5,�8(29) –�I�h�i�h�^�g�_�\�g�b���\�j�r�g�b���i�_�j�b�h�^�����I�<�������P�O= 4; 

                                                

20 �<�b�r�_���^�_�l�Z�‚�Z���h���h�\�h�•���Z�i�e�b�d�Z�p�b�•�b���[�b�„�_���^�Z�l�h���m���g�Z�j�_�^�g�b�f���i�h�]�e�Z�\�‚�b�f�Z���h�\�_���^�b�k�_�j�l�Z�p�b�•�_�� 
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�&�5,�9(31) �b���&�5,�9(29) – �I�h�i�h�^�g�_�\�g�b���\�Z�g�\�j�r�g�b���i�_�j�b�h�^�����I�<�<�������P�O= 5; 

�&�6,�6(31) �b���&�6,�6(29) – �3�m�l�Z�j�ƒ�b���\�j�r�g�b���i�_�j�b�h�^�����3�<�������P�O= 2; 

�&�6,�7(31) �b���&�6,�7(29) – �3�m�l�Z�j�ƒ�b���\�Z�g�\�j�r�g�b���i�_�j�b�h�^�����3�<�<�������P�O= 3; 

�&�6,�8(31) �b���&�6,�8(29) – �I�h�i�h�^�g�_�\�g�b���\�j�r�g�b���i�_�j�b�h�^�����I�<�������P�O= 4; 

�&�6,�9(31) �b���&�6,�9(29) – �I�h�i�h�^�g�_�\�g�b���\�Z�g�\�j�r�g�b���i�_�j�b�h�^�����I�<�<�������P�O= 5; 

�>�j�m�]�Z�� �i�h�^�_�e�Z�� �•�_�k�l�_�� �g�Z�� �q�Z�k�h�\�_���� �I�h�^�_�e�Z�� �g�Z�� �i�h�^�k�d�m�i�h�\�_�� �\�j�r�b�� �k�_�� �l�Z�d�h�� �r�l�h�� �k�_�� �b�a��

�k�d�m�i�h�\�Z �i�h�^�Z�l�Z�d�Z���b�a�^�\�Z�•�Z�•�m���i�h�^�Z�p�b���d�h�•�b���k�m�� �m���h�^�j�_�{�_�g�h�f���q�Z�k�m�����B�a�^�\�Z�•�Z�ƒ�_���i�h�^�Z�l�Z�d�Z��

�b�a���k�d�m�i�h�\�Z���%�5(31), �%�6(31), �%�5(29) �b���%�6(29) �b�a�\�j�r�_�g�h���•�_�� �g�Z�� �h�k�g�h�\�m���q�Z�k�Z�� �d�Z�^�Z�� �•�_��

�j�_�Z�e�b�a�h�\�Z�g�� �i�h�e�Z�a�Z�d �\�h�a�b�e�Z���� �h�^�g�h�k�g�h�� �g�Z�� �h�k�g�h�\�m�� �\�j�_�f�_�g�Z�� �i�h�e�Z�k�d�Z�� �\�h�a�b�e�Z�� �k�Z��

�k�l�Z�•�Z�e�b�r�l�Z. �N�h�j�f�b�j�Z�•�m���k�_���k�d�m�i�h�\�b�� �i�h�^�Z�l�Z�d�Z�� �a�Z�� �k�\�Z�d�b�� �h�^�� �q�Z�k�h�\�Z�� �m�� �i�_�j�b�h�^�m��

�n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z�� �e�b�g�b�•�_ �k�d�m�i���' �æ�à,�Û���� �]�^�_���O�I= 1,2, �' �æ�à,�Û���� �M�d�m�i�g�h�� �•�_�� �n�h�j�f�b�j�Z�g�h�� ������

�k�d�m�i�Z���i�h�^�Z�l�Z�d�Z �a�Z���e�b�g�b�•�m���������b���������k�d�m�i�Z���i�h�^�Z�l�Z�d�Z���a�Z���e�b�g�b�•�m������. �A�Z���k�\�Z�d�h���k�l�Z�•�Z�e�b�r�l�_��

�b�� �k�f�_�j�� �d�j�_�l�Z�ƒ�Z �\�j�r�b�� �k�_�� �i�j�h�j�Z�q�m�g �k�j�_�^�ƒ�_�� �\�j�_�^�g�h�k�l�b �j�_�Z�e�b�a�h�\�Z�g�h�]�� �b�g�l�_�j�\�Z�e�Z��

(���N%�æ�à,�æ,�Û), �k�l�Z�g�^�Z�j�^�g�h�]�� �h�^�k�l�m�i�Z�ƒ�Z �j�_�Z�e�b�a�h�\�Z�g�h�]�� �b�g�l�_�j�\�Z�e�Z (�ê�E�N�æ�à,�æ,�Û), 

�g�h�j�f�Z�e�b�a�h�\�Z�g�_�� �\�j�_�^�g�h�k�l�b�� �j�_�Z�e�b�a�h�\�Z�g�h�]�� �b�g�l�_�j�\�Z�e�Z���E�N�æ�à,�æ,�ã
�á�â�å�à, �k�j�_�^�ƒ�_�� �\�j�_�^�g�h�k�l�b��

(�<�§�æ�à,�æ,�Û), �k�l�Z�g�^�Z�j�^�g�h�]�� �h�^�k�l�m�i�Z�ƒ�Z�� ���PZ�q�k,�æ,�Û���� �i�j�h�l�h�d�Z �b�� �g�h�j�f�Z�e�b�a�h�\�Z�g�_�� �\�j�_�^�g�h�k�l�b��

�i�j�h�l�h�d�Z���i�m�l�g�b�d�Z���<�æ�à,�æ,�ã
�á�â�å�à. 

�M�� �i�h�k�e�_�^�ƒ�_�f�� �d�h�j�Z�d�m�� �n�h�j�f�b�j�Z�g�b�� �k�m�� �a�[�b�j�g�b�� �k�d�m�i�h�\�b���(�5(31), �(�6(31), �(�5(29) �b��

�(�6(29) �i�h�� �k�f�_�j�h�\�b�f�Z���� �b�� �a�Z�� �e�b�g�b�•�m�� �m�d�m�i�g�h���((31) �b���((29). �A�Z�l�b�f�� �k�m�� �h�\�b�� �k�d�m�i�h�\�b��

�i�h�^�_�‚�_�g�b�� �g�Z�� �i�h�^�k�d�m�i�h�\�_�� �i�h�� �k�l�Z�•�Z�e�b�r�l�b�f�Z���)�æ�à,�æ������ �A�Z�� �e�b�g�b�•�m�� ������ �n�h�j�f�b�j�Z�g�h�� �•�_��

�m�d�m�i�g�h���������k�d�m�i�h�\�Z���m���k�f�_�j�m�������b���������m���k�f�_�j�m���������;�j�h�•���k�d�m�i�h�\�Z���•�_���a�Z���•�_�^�Z�g���f�Z�ƒ�b���h�^���[�j�h�•�Z��

�k�l�Z�•�Z�e�b�r�l�Z�� �m�� �k�f�_�j�m�� �•�_�j�� �k�_���a�Z�� �i�h�k�e�_�^�ƒ�_�� �k�l�Z�•�Z�e�b�r�l�_�� �g�_�� �n�h�j�f�b�j�Z�� �k�d�m�i�� ���g�_�f�Z��

�\�j�_�^�g�h�k�l�b�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z������ �:�g�Z�e�h�]�g�h�� �l�h�f�_���� �a�Z�� �e�b�g�b�•�m�� ������ �•�_�� �n�h�j�f�b�j�Z�g�h�� ������

�k�d�m�i�h�\�Z���m���k�f�_�j�m�������b���������m���k�m�i�j�h�l�g�h�f���k�f�_�j�m�� 



174 
 

5.6. �J�_�a�m�e�l�Z�l�b 

�I�h�e�Z�a�g�Z�� �o�b�i�h�l�_�a�Z�� �m�� �h�\�h�•�� �f�_�l�h�^�h�e�h�]�b�•�b�� �•�_�k�l�_�� �^�Z�� �i�h�k�l�h�•�b�� �f�_�{�m�a�Z�\�b�k�g�h�k�l�� �b�a�f�_�{�m��

�j�_�Z�e�b�a�h�\�Z�g�b�o �\�j�_�^�g�h�k�l�b�� �b�g�l�_�j�\�Z�e�Z�� �b�� �i�Z�j�Z�f�_�l�Z�j�Z�� �l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z�����R�^�g�h�k�g�h��

�i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z���� �J�_�a�m�e�l�Z�l�b�� �i�j�b�f�_�g�_�� �f�_�l�h�^�h�e�h�]�b�•�_�� �i�h�^�_�‚�_�g�b�� �k�m�� �m�� �p�_�e�b�g�_�� �i�j�_�f�Z��

�f�h�^�_�e�m�� �e�b�g�_�Z�j�g�_�� �j�_�]�j�_�k�b�•�_. �K�\�Z�d�b�� �h�^�� �f�h�^�_�e�Z�� �l�_�k�l�b�j�Z�g�� �•�_�� �g�Z�� �m�a�h�j�d�m�� �b�a�Z�[�j�Z�g�b�o��

�e�b�g�b�•�Z �b�a���j�_�Z�e�g�h�]���k�b�k�l�_�f�Z���•�Z�\�g�h�]���]�j�Z�^�k�d�h�]���l�j�Z�g�k�i�h�j�l�Z���i�m�l�g�b�d�Z�� 

�I�j�_�a�_�g�l�h�\�Z�ƒ�_�� �j�_�a�m�e�l�Z�l�Z�� �a�Z�� �k�\�Z�d�b�� �h�^�� �j�_�]�j�_�k�b�h�g�b�o�� �f�h�^�_�e�Z�� �b�a�\�j�r�_�g�h�� �•�_�� �m�� �\�b�r�_��

�a�Z�k�_�[�g�b�o�� �p�_�e�b�g�Z���� �M�� �i�j�\�h�f�� �d�h�j�Z�d�m�� �b�a�\�j�r�_�g�Z�� �•�_���i�j�h�\�_�j�Z�� �\�Z�`�_�ƒ�Z�� �h�k�g�h�\�g�b�o��

�i�j�_�l�i�h�k�l�Z�\�d�b �a�Z�� �i�j�b�f�_�g�m���f�_�l�h�^�_���e�b�g�_�Z�j�g�_ �j�_�]�j�_�k�b�•�_�����M �h�\�h�f�� �d�h�j�Z�d�m�� �\�j�r�b�� �k�_�� �b��

�i�j�h�\�_�j�Z���g�_�l�b�i�b�q�g�b�o���\�j�_�^�g�h�k�l�b.  

�M�i�h�l�j�_�[�h�f �k�h�n�l�\�_�j�Z �6�3�6�6���i�j�h�\�_�j�Z���g�_�l�b�i�b�q�g�b�o���l�Z�q�Z�d�Z���f�h�`�_���k�_���b�a�\�j�r�b�l�b���g�Z���\�b�r�_��

�g�Z�q�b�g�Z�����3�_�^�Z�g���h�g���g�Z�q�b�g�Z���•�_�k�l�_���i�j�_�]�e�_�^���^�b�•�Z�]�j�Z�f�Z���j�_�]�j�_�k�b�•�_���k�l�Z�g�^�Z�j�^�g�b�o���j�_�a�b�^�m�Z�e�Z��

(Normal Probability Plot (P-P) Regression Standardized Residual) �b��Scatterplot 

�^�b�•�Z�]�j�Z�f�Z�� �j�Z�k�l�m�j�Z�ƒ�Z�� �k�l�Z�g�^�Z�j�^�b�a�h�\�Z�g�h�]�� �j�_�a�b�^�m�Z�e�Z. Normal P-�3�� �3�O�R�W�� �^�b�•�Z�]�j�Z�f��

�i�j�b�d�Z�a�mje �\�j�_�^�g�h�k�l�b�� �h�q�_�d�b�\�Z�g�b�o�� �d�m�f�m�e�Z�l�b�\�g�b�o�� �\�_�j�h�\�Z�l�g�h�„�Z�� ��Expected Cum Prob) 

�b�� �i�h�k�f�Z�l�j�Z�g�b�o�� �d�m�f�m�e�Z�l�b�\�g�b�o�� �\�_�j�h�\�Z�l�g�h�„�Z�� ���H�E�V�H�U�Y�H�G�� �&�X�P�� �3�U�R�E). �G�Z�� �^�b�•�Z�]�j�Z�f�m��

�j�Z�k�l�m�j�Z�ƒ�Z �k�l�Z�g�^�Z�j�^�g�b�o�� �j�_�a�b�^�m�Z�e�Z�� ��Scatterplot���� �i�j�b�d�Z�a�Z�g�_�� �k�m�� �\�j�_�^�g�h�k�l�b�� �j�_�]�j�_�k�b�•�Z��

�k�l�Z�g�^�Z�j�^�b�a�h�\�Z�g�b�o�� �i�j�_�h�k�l�Z�e�b�o�� �\�j�_�^�g�h�k�l�b�� ��Regression Standardized Residual���� �b��

�j�_�]�j�_�k�b�•�Z�� �k�l�Z�g�^�Z�j�^�b�a�h�\�Z�g�b�o�� �i�j�_�^�\�b�{�_�g�b�o�� �\�j�_�^�g�h�k�l�b�� ��Regression Standardized 

Predicted Value������ �I�h�`�_�‚�g�h�� �•�_�� �^�Z�� �j�_�a�m�e�l�Z�l�b�� �[�m�^�m�� �]�j�m�i�b�k�Z�g�b�� �h�d�h�� �\�j�_�^�g�h�k�l�b�� ������ �m��

�i�j�Z�\�h�m�]�Z�h�g�h�f�� �h�[�e�b�d�m�����A�[�h�]�� �\�_�e�b�d�h�]�� �h�[�b�f�Z�� �i�h�^�Z�l�Z�d�Z�� �b�� �a�Z�o�l�_�\�Z�� �^�Z�� �k�_�� �Z�g�Z�e�b�a�Z��

�k�i�j�h�\�_�^�_�� �a�Z�� �k�\�Z�d�b�� �k�f�_�j���� �k�l�Z�•�Z�e�b�r�l�_�� �b�� �q�Z�k�� �i�h�k�_�[�g�h���� �h�\�^�_�� �•�_���a�Z�� �h�^�j�_�{�_�g�_�� �f�h�^�_�e�_��

�i�j�b�f�_�ƒ�_�g�Z �b �Z�g�Z�e�b�a�Z�� �F�Z�o�Z�e�[�h�g�b�k�h�\�b�o�� �m�^�Z�‚�_�g�h�k�l�b�� �j�_�a�b�^�m�Z�e�Z���� �H�\�_�� �\�j�_�^�g�h�k�l�b��

�k�h�n�l�\�_�j�� �6�3�6�6�� �m�i�b�k�m�•�_�� �m�� �l�Z�[�_�e�m�� �i�h�^�Z�l�Z�d�Z�� �m�� �i�h�k�_�[�g�m�� �d�h�e�h�g�m – �\�Z�j�b�•�Z�[�e�m (Mah_1). 

�D�Z�d�h�� �[�b �k�_�� �i�j�_�i�h�a�g�Z�e�_�� �g�_�l�b�i�b�q�g�_���l�Z�q�d�_���� �g�Z�•�i�j�_�� �k�_�� �b�a�j�Z�q�m�g�Z�\�Z�•�m�� �d�j�b�l�b�q�g�_ 

�\�j�_�^�g�h�k�l�b���ï �6 �k�l�Z�l�b�k�l�b�d�_���� �i�j�b�� �q�_�f�m�� �•�_�� �[�j�h�•�� �k�l�_�i�_�g�b�� �k�e�h�[�h�^�_�� �•�_�^�g�Z�d�� �[�j�h�•�m��

�g�_�a�Z�\�b�k�g�b�o�� �i�j�h�f�_�g�‚�b�\�b�o���� �H�\�_�� �\�j�_�^�g�h�k�l�b�� �k�_�� �i�h�j�_�^�_�� �k�Z�� �d�j�b�l�b�q�g�b�f�� �\�j�_�^�g�h�k�l�b�f�Z��

�^�Z�l�b�f���m���l�Z�[�_�e�m�����L�D�E�D�F�K�Q�L�F�N���	���)�L�G�H�O�O���������������� 

�A�Z�l�b�f�� �k�m�� �i�j�_�a�_�g�l�h�\�Z�g�b�� �j�_�a�m�e�l�Z�l�b���\�j�_�^�g�h�\�Z�ƒ�Z �^�_�n�b�g�b�k�Z�g�h�]�� �j�_�]�j�_�k�b�h�g�h�]�� �f�h�^�_�e�Z. 

�H�\�b�� �j�_�a�m�e�l�Z�l�b�� �i�h�d�Z�a�m�•�m �d�h�e�b�d�b�� �^�_�h�� �\�Z�j�b�•�Z�g�k�_�� �a�Z�\�b�k�g�_�� �i�j�h�f�_�g�‚�b�\�_�� �h�[�•�Z�r�ƒ�Z�\�Z��
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�f�h�^�_�e �a�Z�k�g�h�\�Z�g�� �g�Z�� �h�^�Z�[�j�Z�g�b�f�� �g�_�a�Z�\�b�k�g�b�f �i�j�h�f�_�g�‚�b�\�Z�f�Z�����J�_�a�m�e�l�Z�l�b �i�h�l�j�_�[�g�b�� �a�Z��

�\�j�_�^�g�h�\�Z�ƒ�_�� �f�h�^�_�e�Z�� �g�Z�e�Z�a�_�� �k�_�� �m�� �l�Z�[�_�e�b��Model  Summary. �A�Z�� �Z�g�Z�e�b�a�m�� �k�_�� �d�h�j�b�k�l�b��

�d�h�j�b�]�h�\�Z�g�Z�� �\�j�_�^�g�h�k�l�� �d�h�_�n�b�p�b�•�_�g�l�Z�� �^�_�l�_�j�f�b�g�Z�p�b�•�_�� �m�� �a�Z�\�b�k�g�h�k�l�b�� �h�^�� �[�j�h�•�Z��

�g�_�a�Z�\�b�k�g�b�o�� �i�j�h�f�_�g�‚�b�\�b�o�� �b�� �\�_�e�b�q�b�g�_�� �m�a�h�j�d�Z�� ��Adjusted R Square������ �•�_�j�� �^�Z�•�_�� �[�h�‚�m��

�i�j�h�p�_�g�m�� �k�l�\�Z�j�g�_�� �\�j�_�^�g�h�k�l�b�� �d�h�_�n�b�p�b�•�_�g�l�Z�� �^�_�l�_�j�f�b�g�Z�p�b�•�_�� �m�� �i�h�i�m�e�Z�p�b�•�b�� ���\�b�^�_�l�b��

5.4.1.). �K�l�Z�l�b�k�l�b�q�d�Z�� �a�g�Z�q�Z�•�g�h�k�l�� �\�j�_�^�g�h�k�l�b �d�h�_�n�b�p�b�•�_�g�l�Z�� �^�_�l�_�j�f�b�g�Z�p�b�•�_�� �^�h�[�b�•�Z �k�_��

�l�_�k�l�b�j�Z�ƒ�_�f�� �g�m�e�l�_�� �o�b�i�h�l�_�a�_�� �^�Z�� �•�_�� �ƒ�_�]�h�\�Z�� �\�j�_�^�g�h�k�l�� �m�� �i�h�i�m�e�Z�p�b�•�Z�� �•�_�^�g�Z�d�Z�� ������

�J�_�a�m�e�l�Z�l�b�� �k�m�� �i�j�b�d�Z�a�Z�g�b�� �m�� �l�Z�[�_�e�b�� �$�1�2�9�$�� �m�� �d�h�e�h�g�b���6�L�J���� �F�h�^�_�e�� �b�f�Z�� �k�l�Z�l�b�k�l�b�q�d�m��

�a�g�Z�q�Z�•�g�h�k�l���Z�d�h���•�_���h�\�Z���\�j�_�^�g�h�k�l���f�Z�ƒ�Z���h�^������������ 

�G�Z�� �d�j�Z�•�m�� �•�_�� �b�a�\�j�r�_�g�h���\�j�_�^�g�h�\�Z�ƒ�_�� �g�_�a�Z�\�b�k�g�_ �i�j�h�f�_�g�‚�b�\�_ �d�h�•�b�f�� �k�_�� �m�l�\�j�{�m�•�_���ƒ�_�g��

�a�g�Z�q�Z�•�� �m�� �^�_�n�b�g�b�k�Z�g�h�f�� �j�_�]�j�_�k�b�h�g�h�f�� �f�h�^�_�e�m�� �A�Z�� �\�j�_�^�g�h�\�Z�ƒ�_���k�_ �d�h�j�b�k�l�b���\�j�_�^�g�h�k�l��

�k�l�Z�g�^�Z�j�^�b�a�h�\�Z�g�b�� �d�h�_�n�b�p�b�•�_�g�l�Z �>�5���� �H�\�Z�� �\�j�_�^�g�h�k�l �^�Z�l�Z�� �•�_���m�� �l�Z�[�_�e�b�� �&�R�H�I�I�L�F�L�H�Q�W�V���� �M��

�p�b�‚�m���m�l�\�j�{�b�\�Z�ƒ�Z���a�g�Z�q�Z�•�Z���i�j�b�f�_�ƒ�m�•�_���k�_��t-�l�_�k�l���m���h�d�\�b�j�m���d�h�]���k�_���b�a�j�Z�q�m�g�Z�l�Z���\�j�_�^�g�h�k�l��

t-�k�l�Z�l�b�k�l�b�d�_�� ���d�h�e�b�q�g�b�d�� �g�_�k�l�Z�g�^�Z�j�^�b�a�h�\�Z�g�h�]�� �d�h�_�n�b�p�b�•�_�g�l�Z�� �b�� �� �ƒ�_�]�h�\�_�� �k�l�Z�g�^�Z�j�^�g�_��

�]�j�_�r�d�_���� �i�h�j�_�^�b�� �k�Z�� �l�Z�[�e�b�q�g�h�f��t-�\�j�_�^�g�h�r�„�m�� �a�Z�� ���JF�GF1���� �k�l�_�i�_�g�b�� �k�e�h�[�h�^�_�� �b�� �g�b�\�h��

�a�g�Z�q�Z�•�g�h�k�l�b���== 0,05�����:�d�h���•�_��p Q0,05, �a�Z�d�‚�m�q�m�•�_���k�_���^�Z���g�_�a�Z�\�b�k�g�Z���i�j�h�f�_�g�‚�b�\�Z���b�f�Z��

�a�g�Z�q�Z�•�Z�g���m�l�b�p�Z�•���g�Z���a�Z�\�b�k�g�m���b���^�Z���•�_���ƒ�_�g�h���i�h�k�l�h�•�Z�ƒ�_���m���j�_�]�j�_�k�b�h�g�h�f���f�h�^�_�e�m���i�h�l�i�m�g�h��

�h�i�j�Z�\�^�Z�g�h���� �<�j�_�^�g�h�k�l�b�� �k�l�Z�l�b�k�l�b�d�_�� �b�� �h�^�]�h�\�Z�j�Z�•�m�„�b�o��p-�\�j�_�^�g�h�k�l�b�� �k�_�� �g�Z�e�Z�a�_�� �m��

�d�h�e�h�g�Z�f�Z���
�
t�
�
���b���
�
Sig.''. 

5.6.1.1. �F�h�^�_�e��LinZi  

�L�j�Z�g�k�i�h�j�l�g�b�� �a�Z�o�l�_�\�b�� �h�^�e�b�d�m�•�m�� �k�_�� �g�Z�j�Z�\�g�h�f�_�j�g�h�r�„�m�� �d�Z�d�h�� �m�� �i�j�h�k�l�h�j�m�� ���I�h�]�e�Z�\�‚�_��

3.3�������l�Z�d�h���b���m���\�j�_�f�_�g�m�����I�h�]�e�Z�\�‚�_��3.7�������G�Z���ƒ�b�o�h�\�m���k�l�h�o�Z�k�l�b�q�g�h�k�l���m�l�b�q�_���\�_�e�b�d�b���[�j�h�•��

�n�Z�d�l�h�j�Z�����M���i�h�]�e�Z�\�‚�m��5.2.3 �^�Z�l�b���k�m���g�_�d�b���h�^���i�h�k�l�h�•�_�„�b�o �f�h�^�_�e�b���a�Z�\�b�k�g�h�k�l�b���i�j�h�l�h�d�Z��

�i�m�l�g�b�d�Z���h�^���j�_�Z�e�b�a�h�\�Z�g�h�]���b�g�l�_�j�\�Z�e�Z�����M���h�d�\�b�j�m���h�\�h�]���j�Z�^�Z���i�h�l�\�j�{�_�g�_���k�m���b���l�\�j�^�ƒ�_���^�Z��

�k�_���h�^�k�l�m�i�Z�ƒ�Z���j�_�Z�e�b�a�h�\�Z�g�h�]���b�g�l�_�j�\�Z�e�Z���i�j�_�g�h�k�_���d�Z�d�h���m���i�j�h�k�l�h�j�m�����l�Z�d�h���b�� �m���\�j�_�f�_�g�m������

�H�\�_���q�b�ƒ�_�g�b�p�_���k�m���b�f�Z�e�_���m�l�b�p�Z�•���g�Z���n�h�j�f�b�j�Z�ƒ�_���i�h�q�_�l�g�h�]���j�_�]�j�_�k�b�h�g�h�]���f�h�^�_�e�Z���� 

�A�Z�\�b�k�g�Z���i�j�h�f�_�g�‚�b�\�Z���m���f�h�^�_�e�m��LinZi �e�b�g�_�Z�j�g�_���j�_�]�j�_�k�b�•�_���•�_���i�j�h�l�h�d���i�m�l�g�b�d�Z���d�h�•�b���k�_��

�j�_�Z�e�b�a�m�•�_���m���h�^�j�_�{�_�g�h�f���i�h�e�Z�k�d�m (�<�æ�à,�æ,�ã) �g�Z���k�l�Z�•�Z�e�b�r�l�m��(�O�����m���k�f�_�j�m�����O�I�������D���f�h�^�_�e���k�_��

�f�h�`�_���i�j�b�d�Z�a�Z�l�b���g�Z���k�e�_�^�_�„�b���g�Z�q�b�g: 
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 �<�æ�à,�æ,�ã = �>0 + �>1 �®�E�N�æ�à,�æ,�ã  [�I�E�J] (5.24) 

�]�^�_���•�_�� 

�<�æ�à,�æ,�ã – �a�Z�\�b�k�g�Z�� �i�j�h�f�_�g�‚�b�\�Z���� �h�^�g�h�k�g�h���h�q�_�d�b�\�Z�g�Z���\�j�_�^�g�h�k�l�� �i�j�h�l�h�d�Z �i�m�l�g�b�d�Z���a�Z��

�i�h�e�Z�a�Z�d��( �L) �g�Z���k�l�Z�•�Z�e�b�r�l�m��( �O) �m���k�f�_�j�m��( �O�I) ; 

�>0 – �d�h�g�k�l�Z�g�l�Z���a�Z���m�l�\�j�{�b�\�Z�ƒ�_���h�q�_�d�b�\�Z�g�_���\�j�_�^�g�h�k�l�b���i�j�h�l�h�d�Z���i�m�l�g�b�d�Z; 

�E�N�æ�à,�æ,�ã – �g�_�a�Z�\�b�k�g�Z���i�j�h�f�_�g�‚�b�\�Z���d�h�•�Z���i�j�_�^�k�l�Z�\�‚�Z���j�_�Z�e�b�a�h�\�Z�g�m �\�j�_�^�g�h�k�l���b�g�l�_�j�\�Z�e�Z 

�a�Z���i�h�e�Z�a�Z�d��( �L) �g�Z���k�l�Z�•�Z�e�b�r�l�m��( �O) �m���k�f�_�j�m��( �O�I); 

�>1 – �i�Z�j�p�b�•�Z�e�g�b���j�_�]�j�_�k�b�h�g�b���d�h�_�n�b�p�b�•�_�g�l���m�a���g�_�a�Z�\�b�k�g�m���i�j�h�f�_�g�‚�b�\�m���E�N�æ�à,�æ,�ã. 

�I�h�e�Z�a�g�Z�� �i�j�_�l�i�h�k�l�Z�\�d�Z�� �f�h�^�_�e�Z�� �•�_�k�l�_�� �^�Z�� �i�h�k�l�h�•�b�� �e�b�g�_�Z�j�g�Z�� �a�Z�\�b�k�g�h�k�l�� �b�a�f�_�{�m��

�\�_�e�b�q�b�g�_�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z��(�<�æ�à,�æ,�ã) �b�� �\�_�e�b�q�b�g�_���j�_�Z�e�b�a�h�\�Z�g�h�]���b�g�l�_�j�\�Z�e�Z�� �k�e�_�{�_�ƒ�Z��

�E�N�æ�à,�æ,�ã �b�a�f�_�{�m���l�h�]�����i�h�e�Z�a�Z�d���L) �b���i�j�_�l�o�h�^�g�h�]���\�h�a�b�e�Z�����i�h�e�Z�a�Z�d���LF1�����g�Z���k�l�Z�•�Z�e�b�r�l�m��

(�O���� �m�� �k�f�_�j�m�� ���O�I���� �g�Z�� �i�h�k�f�Z�l�j�Z�g�h�•�� �e�b�g�b�•�b�� �•�Z�\�g�h�]�� �]�j�Z�^�k�d�h�]�� �l�j�Z�g�k�i�h�j�l�Z�� �i�m�l�g�b�d�Z�� 

�>�j�m�]�b�f���j�_�q�b�f�Z�����g�_�j�Z�\�g�h�f�_�j�g�h�k�l���b�g�l�_�j�\�Z�e�Z���m�l�b�q�_���g�Z���g�_�j�Z�\�g�h�f�_�j�g�h�k�l���j�_�Z�e�b�a�Z�p�b�•�_��

�i�j�h�l�h�d�Z���i�m�l�g�b�d�Z�����•�_�j �•�_���•�Z�k�g�h���^�Z���b�g�l�_�j�\�Z�e���g�_�f�Z���m�l�b�p�Z�•���g�Z���b�g�l�_�g�a�b�l�_�l���l�j�Z�g�k�i�h�j�l�g�b�o��

�a�Z�o�l�_�\�Z, �\�_�„�� �k�Z�f�h�� �g�Z�� �ƒ�b�o�h�\�m�� �j�Z�k�i�h�^�_�e�m�����A�[�h�]�� �q�Z�k�h�\�g�b�o�� �g�_�j�Z�\�g�h�f�_�j�g�h�k�l�b��

�l�j�Z�g�k�i�h�j�l�g�b�o�� �a�Z�o�l�_�\�Z �]�h�j�_�� �g�Z�\�_�^�_�g�b���f�h�^�_�e���[�b�� �l�j�_�[�Z�e�h���^�Z�� �k�_���n�h�j�f�b�j�Z�� �i�h�k�_�[�g�h�� �a�Z��

�k�\�Z�d�b���q�Z�k�� �m���l�h�d�m���i�_�j�b�h�^�Z���n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z���e�b�g�b�•�_�����M�k�e�h�\���•�_���^�Z���i�h�k�l�h�•�_���j�_�Z�e�b�a�Z�p�b�•�_��

�b�g�l�_�j�\�Z�e�Z�� �k�e�_�{�_�ƒ�Z�� �l�Z�d�h�� �^�Z�� �k�_�� �b�a�� �Z�g�Z�e�b�a�_�� �b�k�d�‚�m�q�m�•�_�� �i�j�\�b�� �q�Z�k�� �n�m�g�d�p�b�h�g�b�k�Z�ƒ�Z����

�h�^�g�h�k�g�h�� �i�j�\�b�� �i�h�e�Z�k�p�b�� �\�h�a�b�e�Z�� �g�Z�� �e�b�g�b�•�b���� �•�_�j�� �g�_�� �i�h�k�l�h�•�b�� �i�j�_�l�o�h�^�g�b�� �i�h�e�Z�a�Z�d�Z�� �a�Z��

�i�j�h�j�Z�q�m�g���b�g�l�_�j�\�Z�e�Z. �>�j�m�]�b���m�k�e�h�\���•�_�k�l�_���i�h�k�l�h�•�Z�ƒ�_���i�j�h�l�h�d�Z���i�m�l�g�b�d�Z���r�l�h���b�a���Z�g�Z�e�b�a�_��

�b�k�d�‚�m�q�m�•�_���i�h�k�e�_�^�ƒ�Z���k�l�Z�•�Z�e�b�r�l�Z �m���k�\�Z�d�h�f���k�f�_�j�m���e�b�g�b�•�_�� 

�J�_�]�j�_�k�b�h�g�b�� �f�h�^�_�e��(5.24) �i�j�b�f�_�ƒ�_�g�� �•�_�� �g�Z�� �i�h�^�Z�p�b�f�Z�� �a�Z�� �•�_�^�Z�g �j�Z�^�g�b�� �^�Z�g�� �g�Z��

�Z�m�l�h�[�m�k�d�h�•���e�b�g�b�•�b�����������d�Z�h���b���g�Z���i�h�^�Z�p�b�f�Z���a�Z�������j�Z�^�g�b�o���^�Z�g�Z���g�Z���l�j�h�e�_�•�[�m�k�d�h�•���e�b�g�b�•�b��

�������� �J�_�a�m�e�l�Z�l�b�� �k�m�� �i�j�b�d�Z�a�Z�g�b�� �m�� �g�Z�k�l�Z�\�d�m�� �i�h�]�e�Z�\�‚�Z�� �F�_�{�m�l�b�f���� �d�Z�d�h �n�j�_�d�\�_�g�p�b�•�Z��

�\�h�a�b�e�Z���g�Z�� �i�h�f�_�g�m�l�b�f�� �e�b�g�b�•�Z�f�Z�� �b�a�g�h�k�b�� �f�Z�d�k�b�f�Z�e�g�h�� ������ �Y�R�]ila���K���� �Z�g�Z�e�b�a�Z�� �i�h��

�q�Z�k�h�\�b�f�Z�� �g�b�•�_�� �k�i�j�h�\�_�^�_�g�Z�� �•�_�j�� �g�b�•�_�� �b�k�i�m�ƒ�_�g�� �m�k�e�h�\�� �m�� �i�h�]�e�_�^�m�� �f�b�g�b�f�Z�e�g�h�]�� �[�j�h�•�Z��

�i�h�^�Z�l�Z�d�Z�� �a�Z�� �i�j�b�f�_�g�m�� �j�_�]�j�_�k�b�h�g�_�� �Z�g�Z�e�b�a�_���� �A�[�h�]�� �l�h�]�Z��je �a�Z�� �h�[�_�� �e�b�g�b�•�_�� �f�h�^�_�e��LinZi  

�i�j�b�f�_�ƒ�_�g���g�Z���^�_�n�b�g�b�k�Z�g�b�f���i�_�j�b�h�^�b�f�Z���k�l�Z�p�b�h�g�Z�j�g�h�k�l�b��5.5.2.  



177 
 

�:�m�l�h�[�m�k�d�Z���e�b�g�b�•�Z������ 

�I�j�_�f�Z���f�_�l�h�^�h�e�h�]�b�•�b���^�_�n�b�g�b�k�Z�g�h�•���m���l�Z�q�d�b��5.3 �a�Z���e�b�g�b�•�m���������n�h�j�f�b�j�Z�g�h���•�_���� �k�d�m�i�h�\�Z 

�i�h�^�Z�l�Z�d�Z���&�æ�à,�ç�æ
�Û ���� �]�^�_�� �k�f�_�j�� �f�h�`�_�� �[�b�l�b���O�I= 1,2���� �D�� �i�_�j�b�h�^�� �k�l�Z�p�b�h�g�Z�j�g�h�k�l�b���P�O=

2,3,4,5���� �G�Z�� �i�h�^�Z�l�d�_�� �b�a�� �h�\�b�o�� �k�d�m�i�h�\�Z�� �i�j�b�f�_�ƒ�_�g�� �•�_�� �j�_�]�j�_�k�b�h�g�b�� �f�h�^�_�e��LinZi �b��

�j�_�a�m�e�l�Z�l�b���k�m���i�j�b�d�Z�a�Z�g�b���m���g�Z�k�l�Z�\�d�m�� 

�I�j�\�b�� �d�h�j�Z�d�� �m�� �\�j�_�^�g�h�\�Z�ƒ�m�� �f�h�^�_�e�Z�� �•�_�k�l�_�� �i�j�h�\�_�j�Z�� �\�Z�`�_�ƒ�Z�� �i�j�_�l�i�h�k�l�Z�\�d�b. �I�j�h�\�_�j�Z��

�f�m�e�l�b�d�h�e�b�g�_�Z�j�g�h�k�l�b�� �g�b�•�_�� �\�j�r�_�g�Z�� �•�_�j�� �i�h�k�l�h�•�b�� �k�Z�f�h�� �•�_�^�g�Z�� �g�_�a�Z�\�b�k�g�Z�� �i�j�h�f�_�g�‚�b�\�Z����

�I�j�h�\�_�j�Z�� �g�_�l�b�i�b�q�g�b�o�� �l�Z�q�Z�d�Z���b�a�\�j�r�_�g�Z�� �•�_�� �Z�g�Z�e�b�a�h�f P-P �^�b�•�Z�]�j�Z�f�Z���b��Scatterplot 

�^�b�•�Z�]�j�Z�f�Z. �K�i�j�h�\�_�^�_�g�Z���•�_���b���Z�g�Z�e�b�a�Z���F�Z�o�Z�e�[�h�g�b�k�h�\�b�o���m�^�Z�‚�_�g�h�k�l�b���j�_�a�b�^�m�Z�e�Z�����D�Z�d�h��

�•�_�� �m�h�q�_�g�h�� �l�_�d�� �g�_�d�h�e�b�d�h�� �g�_�l�b�i�b�q�g�b�o�� �\�j�_�^�g�h�k�l�b, �g�b�k�m�� �i�j�_�^�m�a�_�l�_�� �g�b�d�Z�d�\�_�� �f�_�j�_�� �a�Z��

�d�h�j�_�d�p�b�•�m���k�d�m�i�Z���i�h�^�Z�l�Z�d�Z�� 

�M�� �l�Z�[�_�e�b��5.12 �k�m�� �^�Z�l�_�� �\�j�_�^�g�h�k�l�b�� �i�h�l�j�_�[�g�_�� �a�Z�� �\�j�_�^�g�h�\�Z�ƒ�_�� �j�_�]�j�_�k�b�h�g�h�]�� �f�h�^�_�e�Z�����A�Z��

�Z�g�Z�e�b�a�m�� �„�_�� �k�_�� �d�h�j�b�k�l�b�l�b�� �d�h�j�b�]�h�\�Z�g�b�� �d�h�_�n�b�p�b�•�_�g�l�� �^�_�l�_�j�f�b�g�Z�p�b�•�_�� ��Adjusted R 

Square), �•�_�j�� �ƒ�_�]�h�\�Z�� �\�j�_�^�g�h�k�l���^�Z�•�_�� �[�h�‚�m�� �i�j�h�p�_�g�m�� �k�l�\�Z�j�g�_�� �\�j�_�^�g�h�k�l�b �d�h�_�n�b�p�b�•�_�g�l�Z��

�^�_�l�_�j�f�b�g�Z�p�b�•�_���m���i�h�i�m�e�Z�p�b�•�b�� �A�Z���f�Z�e�_���m�a�h�j�d�_���m�\�_�d���k�_���g�Z�\�h�^�b���h�\�Z���\�j�_�^�g�h�k�l�� 

�M�� �•�m�l�Z�j�ƒ�_�f�� �\�j�r�g�h�f�� �i�_�j�b�h�^�m���� �g�Z �k�\�b�f �k�l�Z�•�Z�e�b�r�l�Z �m���k�f�_�j�m�� ���� ���h�^�� �p�_�g�l�j�Z�� �]�j�Z�^�Z), 

�d�h�j�b�]�h�\�Z�g�b�� �d�h�_�n�b�p�b�•�_�g�l�� �^�_�l�_�j�f�b�g�Z�p�b�•�_���b�f�Z �\�j�_�^�g�h�k�l�b�� �f�Z�ƒ�_�� �h�^��0,260���� �G�Z�•�\�b�r�Z��

�\�j�_�^�g�h�k�l�� ����259 �a�Z�[�_�e�_�`�_�g�Z���•�_�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�m��148 - �D�Z�j�Z�{�h�j�{�_�\�� �i�Z�j�d. �M��

�h�i�l�_�j�_�„�_�g�b�•�_�f�� �k�f�_�j�m���q�_�l�b�j�b�� �k�l�Z�•�Z�e�b�r�l�Z���d�h�j�b�]�h�\�Z�g�b�� �d�h�_�n�b�p�b�•�_�g�l�� �^�_�l�_�j�f�b�g�Z�p�b�•�_��

�m�d�Z�a�m�•�_���g�Z���k�j�_�^�ƒ�_���•�Z�d�m�� �\�_�a�m: 642 - �=�H���<�h�`�^�h�\�Z�p����������������������������– �K�l�j�Z�l�b�f�b�j�h�\�b�„�_�\�Z 

(0,431), 198 - �J�D�� �Ä�;�_�h�]�j�Z�{�Z�g�d�Z�³�� ���������������� �b�� ��������– �L�j�]�� �j�_�i�m�[�e�b�d�_�� ������������������

�G�_�j�Z�\�g�h�f�_�j�g�h�r�„�m�� �j�_�Z�e�b�a�Z�p�b�•�_�� �\�j�_�^�g�h�k�l�b�� �b�g�l�_�j�\�Z�e�Z�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�b�f�Z�� ��00 – �L�j�]��

�K�e�Z�\�b�•�Z�� �b�� ��������– �L�_�j�Z�a�b�•�_ �f�h�`�_�� �^�Z�� �k�_�� �h�[�•�Z�k�g�b�� ���������� �h�^�g�h�k�g�h�� ������������ �\�Z�j�b�•�Z�p�b�•�_��

�i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z���� �j�_�k�i�_�d�l�b�\�g�h���� �H�\�Z�d�\�Z�� �\�_�a�Z�� �k�_�� �k�f�Z�l�j�Z�� �•�Z�d�h�f�� �d�h�j�_�e�Z�p�b�•�h�f�� �b�a�f�_�{�m��

�i�j�h�f�_�g�‚�b�\�b�o�����F�_�{�m�l�b�f�����g�Z���h�^�j�_�{�_�g�b�f���k�l�Z�•�Z�e�b�r�l�b�f�Z���m �•�m�l�Z�j�ƒ�_�f���\�j�r�g�h�f���i�_�j�b�h�^�m��

�d�h�j�_�e�Z�p�b�•�Z�� �b�a�f�_�{�m�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z�� �b�� �j�_�Z�e�b�a�h�\�Z�g�h�]�� �b�g�l�_�j�\�Z�e�Z�� �•�_�� �]�h�l�h�\�h��

�[�_�a�g�Z�q�Z�•�g�Z�� 
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�L�Z�[�_�e�Z��5.12. �<�j�_�^�g�h�\�Z�ƒ�_���j�_�]�j�_�k�b�h�g�h�]��M�h�^�_�e�Z LinZi  – �Z�m�l�h�[�m�k�d�Z���e�b�g�b�•�Z������ 

 

�M�� �•�m�l�Z�j�ƒ�_�f�� �\�Z�g�\�j�r�g�h�f�� �i�_�j�b�h�^�m�� �m�� �k�f�_�j�m�� ���� �a�Z�[�_�e�_�`�_�g�Z�� �•�_�� �k�e�Z�[�Z�� �\�_�a�Z�� �b�a�f�_�{�m��

�a�Z�\�b�k�g�_�� �b�� �g�_�a�Z�\�b�k�g�_�� �i�j�h�f�_�g�‚�b�\�_�����h�k�b�f�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�m�� ��������– �D�Z�j�Z�{�h�j�{�_�\�� �i�Z�j�d�� �]�^�_��

�•�_�� �d�h�j�b�]�h�\�Z�g�b�� �d�h�_�n�b�p�b�•�_�g�l�� �^�_�l�_�j�f�b�g�Z�p�b�•�_�� �b�a�g�h�k�b�� ������������ �r�l�h�� �b�f �i�e�b�p�b�j�Z�� �k�j�_�^�ƒ�_��

�•�Z�d�m�� �\�_�a�m���� �M�� �k�m�i�j�h�l�g�h�f �k�f�_�j�m�� �g�Z�� �q�_�l�b�j�b�� �k�l�Z�•�Z�e�b�r�l�Z�� �m�h�q�_�g�Z�� �•�_�� �k�j�_�^�ƒ�_�� �•�Z�d�Z�� �\�_�a�Z�� �b��

�K�l�Z�•�Z�e�b�r�l�_ R R Square
Adjusted R 

Square
Std. Error of 
the Estimate �K�l�Z�•�Z�e�b�r�l�_ R R Square

Adjusted R 
Square

Std. Error of 
the Estimate

82 0,370 0,137 0,110 3,841 781 0,036 0,001 -0,026 18,987
193 0,371 0,137 0,110 9,572 220 0,040 0,002 -0,029 23,485
195 0,399 0,159 0,133 14,378 380 0,455 0,207 0,184 29,797
197 0,383 0,147 0,121 17,363 381 0,392 0,154 0,128 37,914
1691 0,417 0,174 0,149 17,123 383 0,424 0,180 0,155 39,901
148 0,531 0,282 0,259 12,926 643 0,515 0,265 0,242 38,988
390 0,414 0,171 0,143 15,296 642 0,642 0,412 0,393 49,847
389 0,415 0,172 0,143 12,712 641 0,670 0,448 0,431 49,187
386 0,430 0,185 0,158 10,249 640 0,055 0,003 -0,027 54,149
384 0,387 0,150 0,121 11,590 639 0,445 0,198 0,175 46,094
653 0,391 0,153 0,124 9,292 149 0,493 0,243 0,219 38,903
382 0,522 0,273 0,248 7,084 200 0,732 0,535 0,520 31,196
217 0,386 0,149 0,118 6,009 198 0,661 0,437 0,418 26,167
219 0,450 0,202 0,174 3,757 196 0,743 0,552 0,536 14,800

194 0,682 0,465 0,448 9,750
82 0,065 0,004 -0,022 9,534 781 0,456 0,207 0,187 13,856
193 0,120 0,014 -0,012 13,113 220 0,515 0,266 0,246 15,220
195 0,220 0,049 0,023 17,268 380 0,546 0,298 0,279 17,323
197 0,255 0,065 0,039 18,491 381 0,648 0,419 0,404 17,041
1691 0,464 0,215 0,193 19,576 383 0,636 0,405 0,389 16,678
148 0,486 0,236 0,216 20,820 643 0,804 0,647 0,638 18,301
390 0,532 0,284 0,264 20,317 642 0,739 0,546 0,534 20,443
389 0,507 0,257 0,237 20,215 641 0,753 0,568 0,556 20,454
386 0,315 0,099 0,074 23,727 640 0,667 0,445 0,431 18,177
384 0,415 0,172 0,148 22,414 639 0,706 0,499 0,485 22,872
653 0,466 0,217 0,195 22,153 149 0,792 0,628 0,618 18,757
382 0,514 0,264 0,243 19,720 200 0,409 0,167 0,145 30,173
217 0,556 0,309 0,289 12,491 198 0,425 0,181 0,159 18,185
219 0,350 0,123 0,097 8,618 196 0,353 0,124 0,101 12,724

194 0,389 0,151 0,127 7,902
82 0,191 0,036 0,015 9,129 781 0,448 0,201 0,182 16,396
193 0,325 0,105 0,085 12,312 220 0,533 0,284 0,268 18,325
195 0,406 0,165 0,146 19,639 380 0,520 0,271 0,254 21,697
197 0,475 0,225 0,209 19,284 381 0,299 0,089 0,069 20,644
1691 0,557 0,311 0,295 17,924 383 0,280 0,079 0,058 21,790
148 0,788 0,621 0,612 12,648 643 0,418 0,175 0,156 20,679
390 0,729 0,532 0,521 14,923 642 0,448 0,201 0,183 20,768
389 0,670 0,449 0,437 16,053 641 0,512 0,262 0,245 20,693
386 0,694 0,481 0,469 19,879 640 0,527 0,278 0,261 22,683
384 0,621 0,385 0,371 16,409 639 0,428 0,183 0,164 21,886
653 0,674 0,454 0,441 17,480 149 0,680 0,462 0,449 17,933
382 0,650 0,422 0,409 18,273 200 0,640 0,409 0,396 17,749
217 0,516 0,266 0,249 11,847 198 0,574 0,330 0,314 18,279
219 0,581 0,337 0,321 8,739 196 0,424 0,180 0,159 12,306

194 0,422 0,178 0,158 6,677
82 0,539 0,291 0,263 12,440 781 0,135 0,018 -0,019 7,073
193 0,647 0,418 0,396 13,944 220 0,037 0,001 -0,037 9,494
195 0,644 0,415 0,394 16,677 380 0,029 0,001 -0,038 12,122
197 0,536 0,288 0,260 24,806 381 0,018 0,000 -0,038 11,238
1691 0,681 0,464 0,444 17,934 383 0,081 0,007 -0,030 9,764
148 0,391 0,153 0,122 13,996 643 0,132 0,017 -0,020 9,514
390 0,437 0,191 0,159 21,771 642 0,169 0,029 -0,009 11,095
389 0,431 0,186 0,154 21,759 641 0,257 0,066 0,030 11,932
386 0,437 0,191 0,160 21,563 640 0,218 0,048 0,012 10,733
384 0,094 0,009 -0,029 19,791 639 0,344 0,119 0,086 11,306
653 0,055 0,003 -0,035 19,322 149 0,429 0,184 0,154 12,392
382 0,225 0,051 0,013 19,973 200 0,316 0,100 0,067 15,009
217 0,045 0,002 -0,035 11,783 198 0,335 0,112 0,080 17,785
219 0,011 0,000 -0,038 9,756 196 0,428 0,183 0,154 8,693

194 0,026 0,001 -0,036 4,076

�I�h�i�h�^�g�_�\�g�b��
�\�Z�g�\�j�r�g�b���i�_�j�b�h�^��

���I�<�<��

�K�f�_�j���: �K�f�_�j���;

�3�m�l�j�Z�ƒ�b���\�j�r�g�b��
�i�_�j�b�h�^�����3�<��

�3�m�l�j�Z�ƒ�b��
�\�Z�g�\�j�r�g�b���i�_�j�b�h�^��

���3�<�<��

�I�h�i�h�^�g�_�\�g�b��
�\�j�r�g�b���i�_�j�b�h�^��

���I�<��

�I�_�j�b�h�^��
�k�l�Z�p�b�h�g�Z�j�g�h�k�l�b
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�l�h���� �������� �� �O�h�l�_�e�� �Ä�K�j�[�b�•�Z“  (0,404), 383 - �=�j�q�b�„�Z�� �F�b�e�_�g�d�Z�� ������������������ ��������- �3�m�`�g�b��

�[�m�e�_�\�Z�j�� ������������������ ��������- �N�j�Z�g�r�_�� �>�
�?�i�_�j�_�Z�� ������������������ �G�Z�� �k�l�Z�•�Z�e�b�r�l�b�f�Z�� �������� ��–

�>�m�r�Z�g�h�\�Z�p�� ���i�h�r�l�Z���� ������������������ ��������- �=�H�� �<�h�`�^�h�\�Z�p�� ������������������641 – �K�l�j�Z�l�b�f�b�j�h�\�b�„�_�\�Z��

���������������� �b�� ��������– �D�Z�j�Z�{�h�j�{�_�\�� �i�Z�j�d�� �������������� �\�j�_�^�g�h�k�l�b�� �d�h�j�b�]�h�\�Z�g�h�]�� �d�h�_�n�b�p�b�•�_�g�l�Z��

�^�_�l�_�j�f�b�g�Z�p�b�•�Z�� �m�d�Z�a�m�•�m�� �g�Z�� �•�Z�d�m�� �\�_�a�m�����F�h�`�_���k�_���a�Z�d�‚�m�q�b�l�b���^�Z���i�h�k�f�Z�l�j�Z�g�Z���g�_�a�Z�\�b�k�g�Z��

�i�j�h�f�_�g�‚�b�\�Z���^�h�[�j�h���h�[�•�Z�r�ƒ�Z�\�Z���d�Z�j�Z�d�l�_�j�b�k�l�b�d�_���i�j�h�l�h�d�Z���i�m�l�g�b�d�Z�� 

�H�i�l�_�j�_�„�_�g�b�•�b���k�f�_�j���m���i�h�i�h�^�g�_�\�g�h�f���\�j�r�g�h�f���q�Z�k�m���•�_���k�f�_�j���h�^���p�_�g�l�j�Z���]�j�Z�^�Z�����A�[�h�]���l�h�]�Z��

�•�_�� �m�� �h�\�h�f�� �i�_�j�b�h�^�m�� �k�l�Z�p�b�h�g�Z�j�g�h�k�l�b�� �m�h�q�_�g�Z�� �•�Z�q�Z�� �d�h�j�_�e�Z�p�b�•�Z�� �b�a�f�_�{�m���i�j�h�f�_�g�‚�b�\�b�o��

�g�_�]�h�� �m�� �k�m�i�j�h�l�g�h�f�� �k�f�_�j�m�����G�_�j�Z�\�g�h�f�_�j�g�h�r�„�m �j�_�Z�e�b�a�Z�p�b�•�_ �\�j�_�^�g�h�k�l�b�� �b�g�l�_�j�\�Z�e�Z�� �g�Z��

�\�_�„�b�g�b�� �k�l�Z�•�Z�e�b�r�l�Z���� �h�k�b�f�� �g�Z���i�j�\�Z���q�_�l�b�j�b�� �f�h�`�_�� �^�Z�� �k�_�� �h�[�•�Z�k�g�b�� �\�b�r�_�� �h�^�� ��������

�\�Z�j�b�•�Z�p�b�•�_�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z���� �G�Z�� �k�l�Z�•�Z�e�b�r�l�b�f�Z�� ��������– �D�Z�j�Z�{�h�j�{�_�\�� �i�Z�j�d�� �b�� ��������– 

�3�m�`�g�b�� �[�m�e�_�\�Z�j�� �d�h�j�b�]�h�\�Z�g�b�� �d�h�_�n�b�p�b�•�_�g�l�� �^�_�l�_�j�f�b�g�Z�p�b�•�Z�� �b�a�g�h�k�b�� ������������ �b�� ��������������

�j�_�k�i�_�d�l�b�\�g�h���� �r�l�h�� �m�d�Z�a�m�•�_�� �g�Z�� �•�Z�d�m�� �\�_�a�m���� �F�_�{�m�l�b�f���� �m�� �k�m�i�j�h�l�g�h�f�� �k�f�_�j�m�� �k�Z�f�h�� �g�Z�� �l�j�b 

�k�l�Z�•�Z�e�b�r�l�Z���h�\�Z���\�_�a�Z���•�_���k�j�_�^�ƒ�_���•�Z�q�b�g�_�� 

�K�e�b�q�g�Z�� �•�_�� �k�b�l�m�Z�p�b�•�Z�� �b�� �m�� �i�h�i�h�^�g�_�\�g�h�f�� �\�Z�g�\�j�r�g�h�f�� �i�_�j�b�h�^�m���� �D�h�j�_�e�Z�p�b�•�Z�� �b�a�f�_�{�m��

�i�j�h�f�_�g�‚�b�\�b�o�� �•�_�� �a�g�Z�q�Z�•�g�b�•�Z�� �m�� �k�f�_�j�m�� �������Z�e�b�� �k�Z�f�h�� �g�Z�� �l�j�b�� �k�la�•�Z�e�b�r�l�Z�� �h�\�Z�� �\�_�a�Z�� �•�_��

�k�j�_�^�ƒ�_���•�Z�q�b�g�_�����M���k�f�_�j�m���������d�Z���p�_�g�l�j�m���]�j�Z�^�Z�����g�_�a�Z�\�b�k�g�h�f���i�j�h�f�_�g�‚�b�\�h�f���g�_ �f�h�`�_���k�_��

�h�[�•�Z�k�g�b�l�b���\�Z�j�b�•�Z�p�b�•�Z���a�Z�\�b�k�g�_���i�j�h�f�_�g�‚�b�\�_�� 

�K�l�Z�l�b�k�l�b�q�d�Z�� �a�g�Z�q�Z�•�g�h�k�l�� �g�Z�\�_�^�_�g�b�o�� �d�h�_�n�b�p�b�•�_�g�Z�l�Z�� �^�_�l�_�j�f�b�g�Z�p�b�•�_���� �Z�� �k�Z�f�b�f�� �l�b�f�� �b��

�k�l�Z�l�b�k�l�b�q�d�_�� �a�g�Z�q�Z�•�g�h�k�l�b�� �f�h�^�_�e�Z, �g�Z�e�Z�a�b�� �•�_�� �m�� �l�Z�[�_�e�b�� �$�1�2�9�$ �b�e�b�� �l�Z�[�_�e�b��

Coefficients21���� �B�� �h�\�b�� �j�_�a�m�e�l�Z�l�b�� �i�h�l�\�j�{�m�•�m�� �i�j�_�l�o�h�^�g�_�� �l�\�j�^�ƒ�_�� �m�� �b�g�l�_�g�a�b�l�_�l�m�� �\�_�a�_��

�b�a�f�_�{�m�� �a�Z�\�b�k�g�_�� �b�� �g�_�a�Z�\�b�k�g�_�� �i�j�h�f�_�g�‚�b�\�_ �i�h�� �k�l�Z�•�Z�e�b�r�l�b�f�Z�� �b�� �i�_�j�b�h�^�b�f�Z��

�k�l�Z�p�b�h�g�Z�j�g�h�k�l�b. �F�h�^�_�e���^�h�k�l�b�`�_���k�l�Z�l�Z�k�l�b�q�d�m���a�g�Z�q�Z�•�g�h�k�l���k�Z�f�h���a�Z���k�l�Z�•�Z�e�b�r�l�Z���]�^�_���•�_��

�\�j�_�^�g�h�k�l���d�h�j�b�]�h�\�Z�g�h�]�� �d�h�_�n�b�p�b�•�_�g�l�Z�� �^�_�l�_�j�f�b�g�Z�p�b�•�_�� �\�_�„�Z�� �h�^�� ������������ ���6�L�J��� ���������������m��

ANOVA �l�Z�[�_�e�b). �D�Z�^�Z�� �k�_�� �i�h�k�f�Z�l�j�Z�� �i�Z�j�p�b�•�Z�e�g�h�� �i�h�� �i�j�h�f�_�g�‚�b�\�b�f���� �\�j�_�^�g�h�k�l��

�i�Z�j�Z�f�_�l�j�Z���6�L�J�����m �l�Z�[�_�e�b���&�R�H�I�I�L�F�L�H�Q�W�V���l�j�_�[�Z���^�Z���[�m�^�_���f�Z�ƒ�Z���h�^�������������d�Z�d�h���[�b���k�_���f�h�]�e�h��

�a�Z�d�‚�m�q�b�l�b�� �^�Z�� �i�j�h�f�_�g�‚�b�\�Z�� �b�f�Z�� �k�l�Z�l�b�k�l�b�q�d�b�� �a�g�Z�q�Z�•�Z�g�� �•�_�^�b�g�k�l�\�_�g�� �^�h�i�j�b�g�h�k�� �m��

�f�h�^�_�e�m�� �<�j�_�^�g�h�k�l�b���a�Z���f�h�^�_�e��LinZi �i�j�b�d�Z�a�Z�g�_���k�m �m���l�Z�[�_�e�b 5.13. 

                                                

21 �H�\�h���•�_���f�h�]�m�„�_���•�_�j���•�_���m���i�b�l�Z�ƒ�m���k�Z�f�h���•�_�^�g�Z���g�_�a�Z�\�b�k�g�Z���i�j�h�f�_�g�‚�b�\�Z�� 
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�L�j�h�e�_�•�[�m�k�d�Z �e�b�g�b�•�Z������ 

�J�_�]�j�_�k�b�h�g�b�� �f�h�^�_�e��LinZi �i�j�b�f�_�ƒ�_�g�� �•�_�� �b�� �g�Z�� �l�j�h�e�_�•�[�m�k�d�h�•�� �e�b�g�b�•�b�� ������– �K�l�m�^�_�g�l�k�d�b��

�l�j�]��– �F�_�^�Z�d�h�\�b�„���������K�d�m�i���i�h�^�Z�l�Z�d�Z���q�b�g�b�e�b���k�m���k�g�b�f�‚�_�g�b���i�h�e�Z�k�p�b���\�h�a�b�e�Z���m���l�h�d�m���i�_�l��

�j�Z�^�g�b�o�� �^�Z�g�Z���� �h�^�� �k�j�_�^�_��5.11.2014. �^�h�� �i�_�l�d�Z ���������������������� �]�h�^�b�g�_���� �b�� �m�� �i�h�g�_�^�_�‚�Z�d�� �b��

�m�l�h�j�Z�d�����������b���������������������������]�h�^�b�g�_�����I�h�^�Z�p�b���k�m���]�j�m�i�b�k�Z�g�b���m���i�h�^�k�d�m�i�h�\�_���i�h���i�_�j�b�h�^�b�f�Z��

�k�l�Z�p�b�h�g�Z�j�g�h�k�l�b���&�æ�à,�ç�æ
�Û �����]�^�_���•�_���O�I= 1,2 �b���P�O= 2,3,4,5.  

�M�� �i�j�\�h�f�� �d�h�j�Z�d�m���b�a�\�j�r�_�g�Z �•�_�� �i�j�h�\�_�j�Z�� �g�_�l�b�i�b�q�g�b�o�� �l�Z�q�Z�d�Z���� �:�g�Z�e�b�a�b�j�Z�g�b�� �k�m�� �3-P 

�^�b�•�Z�]�j�Z�f�Z�� �b�� �6�F�D�W�W�H�U�S�O�R�W���^�b�•�Z�]�j�Z�f�b���� �d�Z�h �b�� �\�j�_�^�g�h�k�l�b�� �F�Z�o�Z�e�[�h�g�b�k�h�\�b�o�� �m�^�Z�‚�_�g�h�k�l�b��

�j�_�a�b�^�m�Z�e�Z���� �K�e�b�q�g�h�� �d�Z�h�� �b�� �a�Z�� �e�b�g�b�•�m�� �������� �m�h�q�_�g�h�� �•�_�� �l�_�d�� �g�_�d�h�e�b�d�h�� �g�_�l�b�i�b�q�g�b�o��

�\�j�_�^�g�h�k�l�b���g�b�k�m���i�j�_�^�m�a�_�l�_���g�b�d�Z�d�\�_���f�_�j�_���a�Z���d�h�j�_�d�p�b�•�_���k�d�m�i�Z���i�h�^�Z�l�Z�d�Z�� 

�M�� �l�Z�[�_�e�b��5.14. �k�m�� �^�Z�l�_�� �\�j�_�^�g�h�k�l�b���i�h�l�j�_�[�g�_���a�Z �\�j�_�^�g�h�\�Z�ƒ�_�� �j�_�]�j�_�k�b�h�g�h�]�� �f�h�^�_�e�Z�����M 

�k�f�_�j�m���������h�^���p�_�g�l�j�Z���]�j�Z�^�Z�����d�h�j�b�]�h�\�Z�g�b���d�h�_�n�b�p�b�•�_�g�l���^�_�l�_�j�f�b�g�Z�p�b�•�_���b�f�Z���\�_�h�f�Z���g�b�k�d�_��

�\�j�_�^�g�h�k�l�b���f�Z�ƒ�_�� �h�^�� ������������ �a�Z�� �i�j�\�b�o�� ���� �k�l�Z�•�Z�e�b�r�l�Z. �F�_�{�m�l�b�f���� �g�Z�� �^�j�m�]�h�f�� �^�_�e�m�� �l�j�Z�k�_��

�d�h�j�_�e�Z�p�b�•�Z���b�a�f�_�{�m���\�j�_�^�g�h�k�l�b���i�j�h�l�h�d�Z���b���j�_�Z�e�b�a�h�\�Z�g�h�]���b�g�l�_�j�\�Z�e�Z���j�Z�k�l�_�����G�Z���g�Z�j�_�^�g�Z��

�l�j�b���k�l�Z�•�Z�e�b�r�l�Z���������� – �<�h�•�\�h�^�_���>�j�Z�]�h�f�b�j�Z������������– �P�j�\�_�g�b���d�j�k�l������������- �;�j�_�]�Z�e�g�b�q�d�Z����

�d�h�j�_�e�Z�p�b�•�_���•�_���k�j�_�^�ƒ�_���•�Z�q�b�g�_�����N> 0,3)�����D�h�j�b�]�h�\�Z�g�b���d�h�_�n�b�p�b�•�_�g�l���^�_�l�_�j�f�b�g�Z�p�b�•�_���g�Z��

�h�\�b�f  �k�l�Z�•�Z�e�b�r�l�b�f�Z���b�f�Z���\�j�_�^�g�h�k�l�b���h�^���������������^�h�������������� �G�Z���h�k�l�Z�e�b�f���k�l�Z�•�Z�e�b�r�l�b�f�Z�� �m��

�k�f�_�j�m�� �h�^�� �]�j�Z�^�Z���N> 0,5���� �r�l�h�� �i�j�_�^�k�l�Z�\�‚�Z�� �•�Z�d�m�� �d�h�j�_�e�Z�p�b�•�m���� �K�Z�f�b�f�� �l�b�f�� �k�e�m�q�Z�•�g�_��

�i�j�h�f�_�g�‚�b�\�_�� �b�f�Z�•�m�� �i�j�_�d�h�� �������� �a�Z�•�_�^�g�b�q�d�_�� �\�Z�j�b�•�Z�g�k�_���� �G�Z�•�\�b�r�_�� �\�j�_�^�g�h�k�l�b��

�d�h�j�b�]�h�\�Z�g�h�]�� �d�h�_�n�b�p�b�•�_�g�l�Z�� �^�_�l�_�j�f�b�g�Z�p�b�•�_�� �a�Z�[�_�e�_�`�_�g�_���k�m�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�b�f�Z�� ��������- 

�R�d�h�e�Z���Ä�<�h�•�b�k�e�Z�\���B�e�b�„�³ �����������������b����������– �J�b�f�k�d�Z����������������.  

�M�� �h�i�l�_�j�_�„�_�g�b�•�_�f�� �k�f�_�j�m���k�b�l�m�Z�p�b�•�Z�� �•�_�� �k�e�b�q�g�Z, �k�� �l�b�f�� �^�Z�� �•�_�� �\�b�r�b�� �g�b�\�h�� �d�h�j�_�e�Z�p�b�•�_��

�b�a�f�_�{�m�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z�� �b�� �b�g�l�_�j�\�Z�e�Z�� �g�Z�� �i�h�q�_�l�g�h�f�� �^�_�e�m�� �l�j�Z�k�_���� �G�Z�•�•�Z�q�Z�� �d�h�j�_�e�Z�p�b�•�Z��

�•�_�� �g�Z�� �k�l�Z�•�Z�e�b�r�l�b�f�Z�� ��59 – �<�e�Z�^�b�f�b�j�Z�� �L�h�f�Z�g�h�\�b�„�Z���� ��������– �F�_�^�Z�d�h�\�b�„�� ���� �b�� ��������– 

�R�m�f�b�p�_���� �]�^�_�� �d�h�_�n�b�p�b�•�_�g�l�� �d�h�j�_�e�Z�p�b�•�_�� �b�a�g�h�k�b�� �������������� ������������ �b�� �������������� �j�_�k�i�_�d�l�b�\�g�h����

�G�_�j�Z�\�g�h�f�_�j�g�h�r�„�m�� �j�_�Z�e�b�a�Z�p�b�•�_�� �\�j�_�^�g�h�k�l�b�� �b�g�l�_�j�\�Z�e�Z���g�Z���i�h�f�_�g�m�l�b�f���k�l�Z�•�Z�e�b�r�l�b�f�Z��

�f�h�`�_���^�Z���k�_���h�[�•�Z�k�g�b���h�^�����������^�h�����������\�Z�j�b�•�Z�p�b�•�_�� �i�j�h�l�h�d�Z���i�m�l�g�b�d�Z�����G�Z���g�Z�j�_�^�g�b�o���i�_�l��

�k�l�Z�•�Z�e�b�r�l�Z���m���k�f�_�j�m�������d�h�j�_�e�Z�p�b�•�Z���b�a�f�_�{�m���i�j�h�f�_�g�‚�b�\�b�o �•�_���k�j�_�^�ƒ�_���•�Z�q�b�g�_�����F�_�{�m�l�b�f����

�g�Z���h�k�l�Z�e�b�f �k�l�Z�•�Z�e�b�r�l�b�f�Z���m �•�m�l�Z�j�ƒ�_�f���\�j�r�g�h�f���i�_�j�b�h�^�m���d�h�j�_�e�Z�p�b�•�Z���b�a�f�_�{�m���i�j�h�l�h�d�Z��

�i�m�l�g�b�d�Z���b���j�_�Z�e�b�a�h�\�Z�g�h�]���b�g�l�_�j�\�Z�e�Z���•�_���]�h�l�h�\�h���[�_�a�g�Z�q�Z�•�g�Z�� 
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�L�Z�[�_�e�Z��5.14. �<�j�_�^�g�h�\�Z�ƒ�_���j�_�]�j�_�k�b�h�g�h�]���f�h�^�_�e�Z��LinZi  – �l�j�h�e�_�•�[�m�k�d�Z���e�b�g�b�•�Z������ 

 

�K�l�Z�•�Z�e�b�r�l�_ R R Square
Adjusted R 

Square
Std. Error of 
the Estimate �K�l�Z�•�Z�e�b�r�l�_ R R Square

Adjusted R 
Square

Std. Error of 
the Estimate

82 0,201 0,040 0,026 1,754 265 0,454 0,207 0,195 8,125
193 0,311 0,096 0,082 4,116 263 0,547 0,299 0,289 12,137
195 0,216 0,047 0,032 9,072 261 0,597 0,357 0,347 14,434
197 0,216 0,047 0,032 10,002 259 0,654 0,428 0,419 14,664
199 0,232 0,054 0,038 10,666 218 0,595 0,354 0,344 17,125
201 0,297 0,088 0,073 9,797 216 0,431 0,186 0,173 19,561
203 0,290 0,084 0,068 9,312 214 0,459 0,210 0,198 16,747
205 0,372 0,138 0,124 7,906 212 0,486 0,236 0,224 16,193
207 0,382 0,146 0,132 6,368 210 0,407 0,166 0,152 17,148
209 0,449 0,201 0,189 6,601 208 0,309 0,095 0,081 16,576
211 0,514 0,264 0,252 6,174 206 0,293 0,086 0,070 16,345
213 0,636 0,404 0,395 6,590 202 0,179 0,032 0,015 16,496
215 0,644 0,415 0,406 6,761 204 0,158 0,025 0,008 15,747
258 0,553 0,306 0,295 7,565 200 0,219 0,048 0,032 18,024
260 0,480 0,230 0,218 6,855 198 0,207 0,043 0,027 17,669
262 0,535 0,286 0,275 5,047 196 0,119 0,014 -0,002 9,806

194 0,199 0,040 0,023 6,383
82 0,560 0,314 0,306 5,441 265 0,512 0,262 0,253 6,520
193 0,698 0,487 0,481 7,482 263 0,710 0,505 0,499 7,164
195 0,664 0,441 0,435 10,695 261 0,774 0,598 0,594 8,300
197 0,433 0,188 0,178 11,899 259 0,757 0,573 0,569 8,879
199 0,416 0,173 0,164 13,917 218 0,702 0,493 0,487 11,517
201 0,410 0,168 0,159 13,222 216 0,689 0,474 0,468 11,953
203 0,423 0,179 0,170 13,030 214 0,591 0,349 0,342 12,979
205 0,549 0,302 0,294 12,123 212 0,586 0,344 0,337 13,141
207 0,647 0,418 0,411 10,952 210 0,586 0,344 0,336 13,897
209 0,687 0,472 0,466 9,911 208 0,513 0,263 0,255 14,099
211 0,666 0,444 0,437 10,400 206 0,469 0,220 0,211 15,859
213 0,693 0,481 0,475 11,571 202 0,471 0,222 0,213 14,924
215 0,740 0,548 0,542 10,113 204 0,448 0,200 0,192 15,259
258 0,728 0,530 0,524 8,086 200 0,013 0,000 -0,011 22,221
260 0,740 0,548 0,543 5,802 198 0,379 0,144 0,133 16,681
262 0,691 0,478 0,472 5,515 196 0,384 0,147 0,137 10,580

194 0,246 0,061 0,049 7,113
82 0,360 0,130 0,121 6,915 265 0,513 0,263 0,256 5,969
193 0,367 0,135 0,126 10,213 263 0,675 0,455 0,449 8,357
195 0,331 0,110 0,100 14,919 261 0,719 0,517 0,512 11,359
197 0,577 0,333 0,326 14,095 259 0,678 0,459 0,454 12,050
199 0,393 0,154 0,146 16,361 218 0,663 0,439 0,433 13,710
201 0,431 0,186 0,178 15,066 216 0,641 0,410 0,404 14,261
203 0,415 0,172 0,164 14,839 214 0,594 0,353 0,346 14,032
205 0,413 0,170 0,162 14,311 212 0,548 0,300 0,293 13,742
207 0,401 0,161 0,152 14,068 210 0,509 0,259 0,251 14,369
209 0,390 0,152 0,143 13,373 208 0,435 0,189 0,180 14,469
211 0,400 0,160 0,151 14,391 206 0,439 0,193 0,185 14,311
213 0,424 0,180 0,172 14,852 202 0,444 0,197 0,188 13,909
215 0,458 0,210 0,202 14,272 204 0,406 0,165 0,156 14,193
258 0,422 0,178 0,170 13,105 200 0,371 0,138 0,129 14,111
260 0,396 0,157 0,149 9,948 198 0,360 0,130 0,121 13,063
262 0,409 0,167 0,159 7,264 196 0,258 0,067 0,057 7,865

194 0,211 0,045 0,034 4,971
82 0,505 0,255 0,245 8,155 265 0,584 0,341 0,333 4,453
193 0,376 0,142 0,129 11,943 263 0,692 0,479 0,472 6,116
195 0,342 0,117 0,105 16,830 261 0,762 0,580 0,575 8,112
197 0,379 0,144 0,133 16,799 259 0,770 0,593 0,588 8,003
199 0,373 0,139 0,128 17,188 218 0,754 0,569 0,564 9,042
201 0,431 0,185 0,175 15,212 216 0,697 0,485 0,479 10,293
203 0,472 0,223 0,213 14,689 214 0,633 0,401 0,393 10,032
205 0,494 0,244 0,234 14,713 212 0,623 0,388 0,380 10,129
207 0,549 0,301 0,292 15,202 210 0,608 0,369 0,362 10,596
209 0,593 0,351 0,343 13,669 208 0,546 0,298 0,289 10,231
211 0,632 0,400 0,393 13,714 206 0,506 0,256 0,247 12,118
213 0,651 0,424 0,417 14,827 202 0,544 0,296 0,287 12,384
215 0,719 0,516 0,510 14,004 204 0,555 0,308 0,300 12,702
258 0,708 0,502 0,496 14,412 200 0,244 0,060 0,048 17,347
260 0,578 0,334 0,326 11,399 198 0,405 0,164 0,153 14,279
262 0,565 0,319 0,310 8,160 196 0,421 0,177 0,166 7,740

194 0,415 0,172 0,161 4,168

�I�h�i�h�^�g�_�\�g�b��
�\�Z�g�\�j�r�g�b���i�_�j�b�h�^��

���I�<�<

�K�f�_�j���: �K�f�_�j���;

�3�m�l�j�Z�ƒ�b���\�j�r�g�b��
�i�_�j�b�h�^�����3�<��

�3�m�l�j�Z�ƒ�b��
�\�Z�g�\�j�r�g�b���i�_�j�b�h�^��

���3�<�<��

�I�h�i�h�^�g�_�\�g�b��
�\�j�r�g�b���i�_�j�b�h�^��

���I�<��

�I�_�j�b�h�^��
�k�l�Z�p�b�h�g�Z�j�g�h�k�l�b
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�M�� �•�m�l�Z�j�ƒ�_�f�� �\�Z�g�\�j�r�g�h�f�� �i�_�j�b�h�^�m�� �m�� �k�f�_�j�m�� ���� �g�Z�� �\�_�„�b�g�b�� �k�l�Z�•�Z�e�b�r�l�Z�� �a�Z�[�_�e�_�`�_�g�Z�� �•�_��

�•�Z�d�Z���\�_�a�Z���b�a�f�_�{�m���a�Z�\�b�k�g�_���b���g�_�a�Z�\�b�k�g�_���i�j�h�f�_�g�‚�b�\�_�����Q�Z�d���b���g�Z���q�_�l�b�j�b���k�l�Z�•�Z�e�b�r�l�Z���g�Z��

�d�h�•�b�f�Z�� �•�_�� �d�h�j�_�e�Z�p�b�•�Z�� �k�j�_�^�ƒ�_�� �•�Z�q�b�g�_���N �b�f�Z�� �\�j�_�^�g�h�k�l�b�� �\�_�„�_�� �h�^�� ������������ �G�Z�� �k�l�Z�•�Z�e�b�r�l�m��

260 – �F�_�^�Z�d�h�\�b�„�������d�h�j�b�]�h�\�Z�g�b���d�h�_�n�b�p�b�•�_�g�l���^�_�l�_�j�f�b�g�Z�p�b�•�_���b�a�g�h�k�b�����������������^�h�d���•�_���g�Z��

�k�l�Z�•�Z�e�b�r�l�b�f�Z�� ��������– �J�b�f�k�d�Z�� �b�� ��������– �R�m�f�b�p�_�� �g�_�a�g�Z�l�g�h�� �g�b�`�b���� �H�\�h�� �k�m�� �m�•�_�^�g�h��

�k�l�Z�•�Z�e�b�r�l�Z���]�^�_���•�_���d�h�j�_�e�Z�p�b�•�Z���g�Z�•�•�Z�q�Z�����M���k�m�i�j�h�l�g�h�f���k�f�_�j�m���k�e�b�q�g�Z���•�_���k�b�l�m�Z�p�b�•�Z�����h�k�b�f��

�a�Z�� �k�l�Z�•�Z�e�b�r�l�_�� ��������– �L�j�]�� �K�e�Z�\�b�•�Z�� �]�^�_�� �d�h�j�_�e�Z�p�b�•�Z�� �]�h�l�h�\�h�� �b�� �g�_�� �i�h�k�l�h�•�b (�N= 0,013). 

�G�Z���k�l�Z�•�Z�e�b�r�l�b�f�Z����������– �K�\�_�l�h�a�Z�j�Z���J�Z�^�h�•�q�b�„�Z������������– �F�_�^�Z�d�h�\�b�„����������������– �<�e�Z�^�b�f�b�j�Z��

�L�h�f�Z�g�h�\�b�„�Z���� �g�_�j�Z�\�g�h�f�_�j�g�h�r�„�m�� �j�_�Z�e�b�a�Z�p�b�•�_�� �\�j�_�^�g�h�k�l�b�� �b�g�l�_�j�\�Z�e�Z�� �f�h�`�_�� �^�Z�� �k�_��

�h�[�•�Z�k�g�b�� �h�^�� �������� �^�h�� �������� �\�Z�j�b�•�Z�p�b�•�_�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z���� �F�h�`�_�� �k�_���a�Z�d�‚�m�q�b�l�b�� �^�Z 

�g�_�a�Z�\�b�k�g�Z�� �i�j�h�f�_�g�‚�b�\�Z�� �^�h�[�j�h�� �h�[�•�Z�r�ƒ�Z�\�Z�� �d�Z�j�Z�d�l�_�j�b�k�l�b�d�_�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z �m��

�•�m�l�Z�j�ƒ�_�f���\�Z�g�\�j�r�g�h�f���i�_�j�b�h�^�m. 

�H�i�l�_�j�_�„�_�g�b�•�b���k�f�_�j���m���i�h�i�h�^�g�_�\�g�h�f���\�j�r�g�h�f���q�Z�k�m���•�_���k�f�_�j���h�^���p�_�g�l�j�Z���]�j�Z�^�Z�����A�[�h�]���l�h�]�Z��

�•�_�� �m�� �h�\�h�f�� �i�_�j�b�h�^�m�� �k�l�Z�p�b�h�g�Z�j�g�h�k�l�b�� �m�h�q�_�g�Z�� �•�Z�q�Z�� �d�h�j�_�e�Z�p�b�•�Z�� �b�a�f�_�{�m���j�_�Z�e�b�a�h�\�Z�g�h�]��

�b�g�l�_�j�\�Z�e�Z�� �b�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z���g�_�]�h�� �m�� �k�m�i�j�h�l�g�h�f�� �k�f�_�j�m���� �G�_�j�Z�\�g�h�f�_�j�g�h�r�„�m��

�j�_�Z�e�b�a�Z�p�b�•�_�� �\�j�_�^�g�h�k�l�b�� �b�g�l�_�j�\�Z�e�Z�� �g�Z���\�b�r�_�� �h�^�� �i�h�e�h�\�b�g�_ �k�l�Z�•�Z�e�b�r�l�Z �f�h�`�_�� �^�Z�� �k�_��

�h�[�•�Z�k�g�b�� �\�b�r�_�� �h�^��25���� �\�Z�j�b�•�Z�p�b�•�_�� �i�j�h�l�h�d�Z�� �i�m�l�g�b�d�Z���� �G�Z�� �k�l�Z�•�Z�e�b�r�l�m 261 

�J�_�Z�e�b�a�h�\�Z�g�h�]���b�g�l�_�j�\�Z�e�Z���b���i�j�h�l�h�d�Z���i�m�l�g�b�d�Z �F�_�^�Z�d�h�\�b�„�������d�h�j�b�]�h�\�Z�g�b���d�h�_�n�b�p�b�•�_�g�l��

�^�_�l�_�j�f�b�g�Z�p�b�•�Z�� �b�a�g�h�k�b�� ����512���� �r�l�h�� �m�d�Z�a�m�•�_�� �g�Z�� �•�Z�d�m�� �\�_�a�m�����M �k�m�i�j�h�l�g�h�f�� �k�f�_�j�m���g�Z��

�k�\�b�f�Z���k�l�Z�•�Z�e�b�r�l�b�f�Z �h�\�Z���\�_�a�Z���•�_���k�j�_�^�ƒ�_���•�Z�q�b�g�_�� �B�a�m�a�_�l�Z�d���•�_����������– �J�D �Ä�;�_�h�]�j�Z�{�Z�g�d�Z�³ 

�g�Z���d�h�f���d�h�_�n�b�p�b�•�_�g�l���d�h�j�_�e�Z�p�b�•�Z���b�a�g�h�k�b�������������� 

�M �i�h�i�h�^�g�_�\�g�h�f�� �\�Z�g�\�j�r�g�h�f�� �i�_�j�b�h�^�m �k�e�b�q�g�Z�� �•�_�� �k�b�l�m�Z�p�b�•�Z�� �d�Z�h�� �m�� �•�m�l�Z�j�ƒ�_�f��

�\�Z�g�\�j�r�g�h�f���� �D�h�j�_�e�Z�p�b�•�Z�� �b�a�f�_�{�m�� �i�j�h�f�_�g�‚�b�\�b�o�� �•�_�� �a�g�Z�q�Z�•�g�b�•�Z�� �m�� �k�f�_�j�m��2, �Z�� �g�Z�� �l�j�b��

�k�l�Z�•�Z�e�b�r�l�Z�� �d�h�_�n�b�p�b�•�_�g�l�� �^�_�l�_�j�f�b�g�Z�p�b�•�_�� �b�a�g�h�k�b�� �i�j�_�d�h�� �������������M�� �k�f�_�j�m��1, �h� ̂ �p�_�g�l�j�Z 

�]�j�Z�^�Z���� �g�_�a�Z�\�b�k�g�h�f�� �i�j�h�f�_�g�‚�b�\�h�f�� �k�_���f�h�`�_���h�[�•�Z�k�g�b�l�b���h�^�� �������� �^�h�� ���������\�Z�j�b�•�Z�p�b�•�Z��

�a�Z�\�b�k�g�_�� �i�j�h�f�_�g�‚�b�\�_�� �H�\�_�� �\�j�_�^�g�h�k�l�b�� �g�Z�\�h�^�_�� �g�Z�� �a�Z�d�‚�m�q�Z�d�� �^�Z�� �•�_�� �d�h�j�_�e�Z�p�b�•�Z�� �k�j�_�^�ƒ�Z��

�b�e�b���•�Z�d�Z�� 

�D�Z�^�Z�� �•�_�� �m�l�\�j�{�_�g�Z�� �•�Z�q�b�g�Z�� �d�h�j�_�e�Z�p�b�•�_, �i�h�l�j�_�[�g�h�� �•�_�� �h�^�j�_�^�b�l�b�� �b�� �ƒ�_�g�m�� �k�l�Z�l�b�k�l�b�q�d�m 

�a�g�Z�q�Z�•�g�h�k�l���� �Z�� �k�Z�f�b�f�� �l�b�f�� �b�� �k�l�Z�l�b�k�l�b�q�d�m �a�g�Z�q�Z�•�g�h�k�l�� �f�h�^�_�e���� �<�j�_�^�g�h�k�l�b�� �a�Z �h�\�m��

�Z�g�Z�e�b�a�m���k�h�n�l�\�_�j�� �6�3�6�6�� �i�j�b�d�Z�a�m�•�_�� �m���l�Z�[�_�e�Z�f�Z��ANOVA �b��Coefficients. �G�Z�•�\�Z�`�g�b�•�b��

�j�_�a�m�e�l�Z�l�b���b�a���i�h�f�_�g�m�l�b�o���l�Z�[�_�e�Z���k�m�[�e�b�f�b�j�Z�g�b���k�m���m���l�Z�[�_�e�b 5.15.   




