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РАСЧЕТНЫЕ ДЕФОРМАЦИОННЫЕ ХАРАКТЕРИСТИКИ ПОРОД 
  
В работе приведены результаты эксперимента по определению  механических свойств  

пород, используемых в процессе расчетов. 
Характеристиками упругого поведения массива горных пород являются 

деформационные свойства Е - модуль упругости и коэффициент  Пуассона ν. 
Определение Е и ν в настоящее время распространено почти так же, как определение 
прочностных показателей горных пород. Деформационные характеристики обычно 
определяются в лабораторных условиях на образцах горных пород в режиме нагрузки и 
разгрузки для нескольких циклов, измерением их продольных и поперечных деформаций. 
На рис.1 приведен условный график деформирования образца горной породы в цикле 
нагрузка-разгрузка. Причем при разгрузке образец разгружается не полностью, чтобы 
исключить случайное смещение образца и нарушение его центровки. 

 
Рисунок 1. Характерные графики для определения упругих констант горных пород: 

ε1 – продольная деформация; ε3 – поперечная деформация образца. 
 
Из графика 1 определяются модуль упругости Е0 = σж / ε 1

у  
где σж - максимально 

приложенное напряжение перед разгрузкой; ε 1
у - упругая продольная деформация при 

разгрузке. Коэффициент Пуассона: ν0 = ε3 
у / ε 1

у 
где ε3 

у - упругая поперечная деформация 
при разгрузке; модуль деформации: Е∂ = σж / ε1

об 
где ε1 

об - полная продольная деформация 
при нагрузке. Коэффициент поперечных деформаций:  ν0

П = ε3 
об / ε 1

об, где ε3 
об - полная 

поперечная деформация при нагрузке. При этом полные объемные деформации образца 
определяются по формуле:  εV

0 = ε1 
об - 2ε3

об, а показатели, необходимые при оценке 
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�<���^�_�d�Z�[�j�_ 2012�]���i�h���k�j�Z�\�g�_�g�b�x���k���^�_�d�Z�[�j�_�f 2011�]. �h�l�f�_�q�_�g�h���a�g�Z�q�b�l�_�e�v�g�h�_  �i�h�\�u�r�_�g�b�_
�k�j�_�^�g�b�o�� �n�Z�d�l�b�q�_�k�d�b�o�� �p�_�g�� �g�Z�� �b�f�i�h�j�l�b�j�m�_�f�u�_�� �i�r�_�g�b�p�m, �f�y�k�h�� �b�� �i�b�s�_�\�u�_�� �k�m�[�i�j�h�^�m�d�l�u,
�i�r�_�g�b�q�g�m�x�� �f�m�d�m�� �b�� �i�j�b�j�h�^�g�u�c�� �]�Z�a. �G�Z�j�y�^�m�� �k�� �w�l�b�f, �g�Z�[�e�x�^�Z�e�Z�k�v�� �a�g�Z�q�b�l�_�e�v�g�h�_�� �k�g�b�‘�_�g�b�_
�p�_�g���g�Z���g�h�\�u�_���e�_�]�d�h�\�u�_���Z�\�l�h�f�h�[�b�e�b, �Z�\�l�h�f�h�[�b�e�b���[�u�\�r�b�_���\���m�i�h�l�j�_�[�e�_�g�b�b, �i�j�m�l�d�b, �d�Z�l�Z�g�d�b
�b���m�]�h�e�d�b, �Z���l�Z�d�‘�_���g�Z���k�Z�o�Z�j.

�D�u�j�]�u�a�k�l�Z�g�� �b�f�_�e�� �h�i�j�_�^�_�e�_�g�g�u�_�� �Z�e�v�l�_�j�g�Z�l�b�\�u�� �d�Z�d�� �i�j�b�� �\�u�[�h�j�_�� �f�h�^�_�e�b�� �k�h�p�b�Z�e�v�g�h-
�w�d�h�g�h�f�b�q�_�k�d�h�]�h�� �j�Z�a�\�b�l�b�y�� �\�� �p�_�e�h�f, �l�Z�d�� �b�� �h�i�j�_�^�_�e�y�_�f�h�]�h�� �_�x�� �[�e�h�d�Z�� �\�g�_�r�g�_�w�d�h�g�h�f�b�q�_�k�d�b�o
�k�\�y�a�_�c. �H�� �g�Z�e�b�q�b�b�� �Z�e�v�l�_�j�g�Z�l�b�\�� �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l�� �o�h�l�y�� �[�u�� �l�h, �q�l�h�� �k�h�k�_�^�g�b�_�� �]�h�k�m�^�Z�j�k�l�\�Z
�P�_�g�l�j�Z�e�v�g�h�c�� �:�a�b�b�� �\�u�[�j�Z�e�b�� �b�g�u�_�� �i�m�l�b�� �j�Z�a�\�b�l�b�y: �[�h�e�v�r�m�x�� �a�Z�d�j�u�l�h�k�l�v�� �w�d�h�g�h�f�b�d�b -
�M�a�[�_�d�b�k�l�Z�g, �b�g�u�_�� �n�h�j�f�u�� �b�� �k�d�h�j�h�k�l�v�� �e�b�[�_�j�Z�e�b�a�Z�p�b�b (�\�� �l�h�f�� �q�b�k�e�_ � �b
�\�g�_�r�g�_�w�d�h�g�h�f�b�q�_�k�d�h�c) - �D�Z�a�Z�o�k�l�Z�g.
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�G�Z�� �\�u�[�h�j�� �D�u�j�]�u�a�k�l�Z�g�h�f�� �k�h�p�b�Z�e�v�g�h���w�d�h�g�h�f�b�q�_�k�d�h�c�� �f�h�^�_�e�b�� �j�Z�a�\�b�l�b�y�� �\�e�b�y�e�b
�h�[�t�_�d�l�b�\�g�u�_�� �n�Z�d�l�h�j�u, �k�\�y�a�Z�g�g�u�_�� �k���i�_�j�_�k�l�j�h�c�d�h�c���]�_�h�w�d�h�g�h�f�b�q�_�k�d�h�]�h�� �b���]�_�h�i�h�e�b�l�b�q�_�k�d�h�]�h
�i�j�h�k�l�j�Z�g�k�l�\�Z�� �\ 90-�_�� �]�h�^�u, �^�h�e�]�h�_�� �\�j�_�f�y�� �i�j�b�\�_�j�‘�_�g�g�h�k�l�b�� �Z�^�f�b�g�b�k�l�j�Z�l�b�\�g�h���d�h�f�Z�g�^�g�h�c
�k�b�k�l�_�f�_�� �m�i�j�Z�\�e�_�g�b�y�� �o�h�a�y�c�k�l�\�_�g�g�u�f�b�� �i�j�h�p�_�k�k�Z�f�b�� �b�� �^�j�m�]�h�_. �<�f�_�k�l�_�� �k�� �l�_�f, �\�_�k�v�f�Z
�a�g�Z�q�b�l�_�e�v�g�h�c���[�u�e�Z���b���h�k�l�Z�_�l�k�y���j�h�e�v���k�m�[�t�_�d�l�b�\�g�u�o���n�Z�d�l�h�j�h�\, �k�\�h�[�h�^�u���\�u�[�h�j�Z, �h�k�l�Z�x�s�_�c�k�y
�m���d�u�j�]�u�a�k�d�h�]�h���j�m�d�h�\�h�^�k�l�\�Z���b���g�Z�j�h�^�Z���D�u�j�]�u�a�k�l�Z�g�Z.

�K�h�\�_�j�r�_�g�g�h�� �h�q�_�\�b�^�g�h, �q�l�h�� �f�h�^�_�e�v�� �k�h�p�b�Z�e�v�g�h���w�d�h�g�h�f�b�q�_�k�d�h�]�h�� �j�Z�a�\�b�l�b�y�� �^�h�e�‘�g�Z
�\�_�k�l�b�� �d�� �i�j�h�p�\�_�l�Z�g�b�x�� �k�l�j�Z�g�u, �i�h�� �f�_�g�v�r�_�c�� �f�_�j�_ - �o�h�l�y�� �[�u�� �d�� �f�b�g�b�f�Z�e�v�g�h�f�m�� �m�e�m�q�r�_�g�b�x
�i�h�e�h�‘�_�g�b�y�� �\�k�_�o�� �k�e�h�_�\�� �g�Z�k�_�e�_�g�b�y, �j�h�k�l�m�� �w�d�h�g�h�f�b�q�_�k�d�h�]�h�� �b�� �w�d�k�i�h�j�l�g�h�]�h�� �i�h�l�_�g�p�b�Z�e�Z. �?�k�e�b
�w�l�h�]�h�� �^�e�b�l�_�e�v�g�h�_�� �\�j�_�f�y�� �g�_�� �i�j�h�b�k�o�h�^�b�l - �g�_�h�[�o�h�^�b�f�u�� �i�_�j�_�h�p�_�g�d�Z�� �b�� �d�h�j�j�_�d�l�b�j�h�\�d�Z
�b�a�[�j�Z�g�g�h�]�h���d�m�j�k�Z. �<���i�h�k�e�_�^�g�b�_���]�h�^�u���k�l�j�_�f�e�_�g�b�_���d�u�j�]�u�a�k�d�h�]�h���j�m�d�h�\�h�^�k�l�\�Z���d���k�[�e�b�‘�_�g�b�x���k
�J�h�k�k�b�_�c���b���^�j�m�]�b�f�b���k�l�j�Z�g�Z�f�b���K�G�=���_�s�_���[�h�e�_�_���m�k�b�e�b�e�h�k�v.

�<�f�_�k�l�_�� �k�� �l�_�f, �l�j�_�[�m�_�l�k�y�� �i�j�b�g�y�l�b�_�� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�u�o�� �^�_�c�k�l�\�b�c�� �i�h�� �i�h�\�u�r�_�g�b�x
�w�n�n�_�d�l�b�\�g�h�k�l�b�� �m�q�Z�k�l�b�y�� �D�J�� �\�� �l�Z�d�b�o�� �j�_�]�b�h�g�Z�e�v�g�u�o�� �w�d�h�g�h�f�b�q�_�k�d�b�o�� �]�j�m�i�i�b�j�h�\�d�Z�o, �d�Z�d
�W�d�h�g�h�f�b�q�_�k�d�b�c�� �K�h�x�a�� �K�G�=, �P�_�g�l�j�Z�e�v�g�h���Z�a�b�Z�l�k�d�b�c�� �K�h�x�a, �L�Z�f�h�‘�_�g�g�u�c�� �K�h�x�a. �I�j�b�� �\�k�_�c
�g�_�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b�� �b�� �g�_�a�Z�\�_�j�r�_�g�g�h�k�l�b�� �w�d�h�g�h�f�b�q�_�k�d�b�o�� �b�g�b�p�b�Z�l�b�\�� �\�� �h�[�e�Z�k�l�b
�b�g�l�_�]�j�Z�p�b�b�� �g�Z�� �i�h�k�l�k�h�\�_�l�k�d�h�f�� �i�j�h�k�l�j�Z�g�k�l�\�_, �^�_�y�l�_�e�v�g�h�k�l�v�� �w�l�b�o�� �h�j�]�Z�g�b�a�Z�p�b�c�� �[�u�e�Z
�i�j�b�a�\�Z�g�Z�� �k�h�a�^�Z�l�v�� �e�m�q�r�b�_�� �m�k�e�h�\�b�y�� �^�e�y�� �g�Z�p�b�h�g�Z�e�v�g�h�]�h�� �i�j�h�b�a�\�h�^�b�l�_�e�y, �i�h�^�^�_�j�‘�Z�l�v�� �b
�\�h�k�k�l�Z�g�h�\�b�l�v�� �d�h�h�i�_�j�Z�p�b�h�g�g�u�_�� �k�\�y�a�b, �\�g�h�\�v�� �h�l�d�j�u�l�v�� �d�u�j�]�u�a�k�d�b�f�� �i�j�h�b�a�\�h�^�b�l�_�e�y�f
�k�u�j�v�_�\�u�_�� �b�� �h�[�j�Z�[�Z�l�u�\�Z�x�s�b�_�� �h�l�j�Z�k�e�b�� �j�_�]�b�h�g�Z�e�v�g�u�_�� �j�u�g�d�b. �<�� �h�k�g�h�\�_�� �m�q�Z�k�l�b�y
�D�u�j�]�u�a�k�l�Z�g�Z���\���^�_�y�l�_�e�v�g�h�k�l�b���w�l�b�o���h�j�]�Z�g�b�a�Z�p�b�c���e�_�‘�Z�e�Z���d�h�g�p�_�i�p�b�y���j�_���b�g�l�_�]�j�Z�p�b�b, �d�h�l�h�j�Z�y
�\�k�_�� �_�s�_�� �g�Z�� �k�_�]�h�^�g�y�r�g�b�c�� �^�_�g�v�� �^�h�� �d�h�g�p�Z�� �g�_�� �i�j�h�j�Z�[�h�l�Z�g�Z�� �\�� �g�Z�m�q�g�u�o�� �d�j�m�]�Z�o, �g�_�� �i�h�g�y�l�Z�� �\
�o�h�a�y�c�k�l�\�_�g�g�u�o�� �k�n�_�j�Z�o, �a�Z�i�m�l�Z�g�Z�� �g�Z�� �i�h�e�b�l�b�q�_�k�d�h�f�� �m�j�h�\�g�_. �:�� �\�j�_�f�y�� �k�l�Z�\�b�l�� �m�‘�_�� �g�h�\�u�_
�a�Z�^�Z�q�b�� �i�_�j�_�^�� �k�l�j�Z�g�Z�f�b�� �K�G�=, �k�\�y�a�Z�g�g�u�_�� �k�� �]�e�h�[�Z�e�b�a�Z�p�b�_�c�� �f�b�j�h�\�h�c�� �w�d�h�g�h�f�b�d�b, �k�� �g�h�\�h�c
�k�i�_�p�b�Z�e�b�a�Z�p�b�_�c���w�l�b�o���k�l�j�Z�g.

�H�k�h�[�_�g�g�h�k�l�v�x�� �]�_�h�]�j�Z�n�b�q�_�k�d�h�]�h�� �i�h�e�h�‘�_�g�b�y�� �D�u�j�]�u�a�k�l�Z�g�Z�� �y�\�e�y�_�l�k�y�� �h�l�k�m�l�k�l�\�b�_
�\�u�o�h�^�Z�� �d�� �f�h�j�x. �H�l�k�x�^�Z�� �i�h�g�y�l�g�h�� �a�g�Z�q�_�g�b�_, �i�j�b�^�Z�\�Z�_�f�h�_�� �j�_�]�b�h�g�Z�e�v�g�h�f�m�� �w�d�h�g�h�f�b�q�_�k�d�h�f�m
�k�h�l�j�m�^�g�b�q�_�k�l�\�m�� �k�h�� �k�l�j�Z�g�Z�f�b, �i�h�� �d�h�l�h�j�u�f�� �i�j�h�o�h�^�y�l�� �k�m�o�h�i�m�l�g�u�_�� �l�j�Z�g�k�i�h�j�l�g�u�_�� �i�h�l�h�d�b�� �b�a
�D�J. �D���f�h�j�k�d�b�f���i�h�j�l�Z�f���\�i�e�h�l�v���^�h���k�_�]�h�^�g�y�r�g�_�]�h���^�g�y���g�Z�b�[�h�e�_�_���m�^�h�[�_�g���\�u�o�h�^���q�_�j�_�a���J�h�k�k�b�x.
�L�j�Z�g�k�i�h�j�l�g�u�_���b�g�l�_�j�_�k�u���D�J - �\�Z�‘�g�u�c���n�Z�d�l�h�j���m�q�Z�k�l�b�y���\���j�_�]�b�h�g�Z�e�v�g�h�c���b�g�l�_�]�j�Z�p�b�b.

�?�s�_�� �h�^�g�b�f�� �g�Z�p�b�h�g�Z�e�v�g�u�f�� �[�h�]�Z�l�k�l�\�h�f�� �j�_�k�i�m�[�e�b�d�b�� �y�\�e�y�x�l�k�y�� �_�_�� �]�b�^�j�h�j�_�k�m�j�k�u.
�B�k�i�h�e�v�a�h�\�Z�g�b�_�� �]�h�j�g�u�o�� �]�b�^�j�h�j�_�k�m�j�k�h�\ - �w�d�h�g�h�f�b�q�_�k�d�b�� �\�u�k�h�d�h�w�n�n�_�d�l�b�\�g�u�o - �\�_�k�v�f�Z
�i�_�j�k�i�_�d�l�b�\�g�h. �K�� �j�Z�a�\�b�l�b�_�f�� �j�_�]�b�h�g�Z�e�v�g�h�c�� �b�g�n�j�Z�k�l�j�m�d�l�m�j�u (�\�� �l�h�f�� �q�b�k�e�_ - �e�b�g�b�c
�w�e�_�d�l�j�h�i�_�j�_�^�Z�q�b) �D�u�j�]�u�a�k�l�Z�g���f�h�‘�_�l���k�l�Z�l�v���b���d�j�m�i�g�u�f���w�d�k�i�h�j�l�_�j�h�f���w�e�_�d�l�j�h�w�g�_�j�]�b�b.

�D�u�j�]�u�a�k�l�Z�g�� �^�h�e�‘�_�g�� �[�u�l�v�� �h�[�t�_�d�l�b�\�g�h�� �a�Z�b�g�l�_�j�_�k�h�\�Z�g�� �\�� �j�Z�a�\�b�l�b�b�� �b�g�l�_�]�j�Z�p�b�h�g�g�u�o
�i�j�h�p�_�k�k�h�\, �l�Z�d�� �d�Z�d�� �w�l�h - �q�m�l�v�� �e�b�� �g�_�� �_�^�b�g�k�l�\�_�g�g�u�c�� �i�m�l�v�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �b�� �j�Z�a�\�b�l�b�y
�h�[�j�Z�[�Z�l�u�\�Z�x�s�_�c�� �i�j�h�f�u�r�e�_�g�g�h�k�l�b. �A�Z�i�Z�^�� �i�h�d�Z�� �]�h�l�h�\�� �d�j�_�^�b�l�h�\�Z�l�v�� �e�b�r�v�� �k�u�j�v�_�\�u�_�� �b
�b�g�n�j�Z�k�l�j�m�d�l�m�j�g�u�_���i�j�h�_�d�l�u.

�<�� �m�k�e�h�\�b�y�o�� �h�^�g�h�\�j�_�f�_�g�g�h�]�h�� �m�q�Z�k�l�b�y�� �k�l�j�Z�g�� �K�G�=�� �\�� �b�g�l�_�]�j�Z�p�b�h�g�g�u�o�� �]�j�m�i�i�b�j�h�\�d�Z�o�� �b
�f�_�‘�^�m�g�Z�j�h�^�g�u�o�� �w�d�h�g�h�f�b�q�_�k�d�b�o�� �h�j�]�Z�g�b�a�Z�p�b�y�o�� �\�h�a�g�b�d�Z�x�l�� �f�g�h�]�h�q�b�k�e�_�g�g�u�_�� �i�j�h�l�b�\�h�j�_�q�b�y
�w�d�h�g�h�f�b�q�_�k�d�h�]�h���j�Z�a�\�b�l�b�y, �h�[�y�a�Z�l�_�e�v�k�l�\���k�l�j�Z�g�u. �G�Z�b�[�h�e�_�_���]�e�m�[�h�d�h���b���h�k�l�j�h «�d�e�m�[�h�d» �l�Z�d�b�o
�i�j�h�l�b�\�h�j�_�q�b�c�� �i�j�h�y�\�b�e�k�y�� �\�� �h�l�g�h�r�_�g�b�b�� �k�l�j�Z�g�� �?�\�j�:�a�W�k�� �b�� �P�:�W�K�� �i�h�k�e�_�� �\�k�l�m�i�e�_�g�b�y
�D�u�j�]�u�a�k�l�Z�g�Z���\���<�L�H���\���k�e�_�^�m�x�s�b�o���h�[�e�Z�k�l�y�o:

- �l�Z�f�h�‘�_�g�g�h�_���j�_�]�m�e�b�j�h�\�Z�g�b�_;
- �Z�d�p�b�a�g�h�_���g�Z�e�h�]�h�h�[�e�h�‘�_�g�b�_;
- �k�n�_�j�Z���\�Z�e�x�l�g�u�o���h�l�g�h�r�_�g�b�c, �b�g�l�_�e�e�_�d�l�m�Z�e�v�g�h�c���k�h�[�k�l�\�_�g�g�h�k�l�b���b���l���^.
� J� Z� k� k� f� h� l� j� b� f� � � l� _� � � b� a� ^� _� j� ‘� d� b� � � b� � � \� u� ]� h� ^� u� � � d� Z� d� � � k� m� s� _� k� l� \� m� x� s� b� _,  � l� Z� d� � � b� � � i� h� l� _� g� p� b� Z� e� v� g� u� _,  � h� l

�q�e�_�g�k�l�\�Z���D�u�j�]�u�a�k�l�Z�g�Z���\���?�:�W�K���b���P�:�W�K, �b, �\���f�_�g�v�r�_�c���k�l�_�i�_�g�b, �a�h�g�u���k�\�h�[�h�^�g�h�c���l�h�j�]�h�\�e�b
�K�G�=. �M�q�Z�k�l�b�_�� �\�� �H�j�]�Z�g�b�a�Z�p�b�b�� �w�d�h�g�h�f�b�q�_�k�d�h�]�h�� �k�h�h�[�s�_�k�l�\�Z (�W�D�H) �g�Z�� �k�_�]�h�^�g�y�r�g�b�c�� �^�_�g�v
�h�j�]�Z�g�b�a�Z�p�b�h�g�g�h�� �g�_�q�_�l�d�h�� �h�n�h�j�f�e�_�g�h (�l���_. �g�_�� �y�k�g�h, �f�h�‘�g�h�� �e�b�� �j�Z�k�k�f�Z�l�j�b�\�Z�l�v�� �_�_�� �d�Z�d



�b�g�l�_�]�j�Z�p�b�h�g�g�m�x���]�j�m�i�i�b�j�h�\�d�m), �b���i�j�_�^�k�l�Z�\�e�y�_�l���^�e�y���D�u�j�]�u�a�k�l�Z�g�Z���\���h�k�g�h�\�g�h�f���l�h�j�]�h�\�e�x���k�h
�k�l�j�Z�g�Z�f�b���P�_�g�l�j�Z�e�v�g�h�c���:�a�b�b.

�D�Z�d�� �h�l�f�_�q�Z�e�h�k�v�� �\�� �b�k�k�e�_�^�h�\�Z�g�b�y�o�� �B�j�b�g�Z�� �L�h�q�b�p�d�Z�y�� �b�� �F�h�]�b�e�_�\�k�d�b�c�� �J�h�f�Z�g�Z10, �q�l�h
�j�_�]�b�h�g�Z�e�v�g�Z�y�� �w�d�h�g�h�f�b�q�_�k�d�Z�y�� �b�g�l�_�]�j�Z�p�b�y�� �k�h�a�^�Z�_�l�� �g�h�\�h�_�� �d�Z�q�_�k�l�\�h�� �h�l�g�h�r�_�g�b�c�� �f�_�‘�^�m
�k�l�j�Z�g�Z�f�b. �I�h�w�l�h�f�m���Z�g�Z�e�b�a�� �m�q�Z�k�l�b�y���D�u�j�]�u�a�k�l�Z�g�Z���\�� �l�h�j�]�h�\�u�o���]�j�m�i�i�b�j�h�\�d�Z�o���p�_�e�_�k�h�h�[�j�Z�a�g�h
�i�j�_�^�\�Z�j�b�l�v�� �j�Z�k�k�f�h�l�j�_�g�b�_�f�� �k�m�s�_�k�l�\�m�x�s�b�o�� �m�j�h�\�g�_�c�� �j�Z�a�\�b�l�b�y�� �b�g�l�_�]�j�Z�p�b�h�g�g�u�o
�h�[�t�_�^�b�g�_�g�b�c, �Z�� �l�Z�d�‘�_�� �l�h�]�h, �d�Z�d�� �\�� �i�j�h�p�_�k�k�_�� �m�k�l�j�Z�g�_�g�b�y�� �b�f�_�x�s�b�o�k�y�� �f�_�‘�^�m�� �m�q�Z�k�l�g�b�d�Z�f�b
�j�Z�a�e�b�q�b�c�� �i�j�h�b�k�o�h�^�b�l�� �n�h�j�f�b�j�h�\�Z�g�b�_, �l�Z�d�� �g�Z�a�u�\�Z�_�f�u�o�� �q�_�l�u�j�_�o�� �k�\�h�[�h�^, (�k�\�h�[�h�^�u
�i�_�j�_�f�_�s�_�g�b�y���l�h�\�Z�j�h�\, �m�k�e�m�], �d�Z�i�b�l�Z�e�h�\, �j�Z�[�h�q�_�c���k�b�e�u)11

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

- �l�Z�f�h�‘�_�g�g�u�_�� �k�h�x�a�u, �h�a�g�Z�q�Z�x�l�� �g�_�� �l�h�e�v�d�h�� �e�b�d�\�b�^�Z�p�b�x�� �l�h�j�]�h�\�u�o�� �[�Z�j�v�_�j�h�\�� �f�_�‘�^�m
�k�l�j�Z�g�Z�f�b���m�q�Z�k�l�g�b�p�Z�f�b, �g�h�� �b�� �m�k�l�Z�g�h�\�e�_�g�b�_�� �_�^�b�g�h�c�� �l�Z�f�h�‘�_�g�g�h�c�� �l�_�j�j�b�l�h�j�b�b, �l���_. �a�Z�f�_�g�m
�l�Z�f�h�‘�_�g�g�u�o���l�Z�j�b�n�h�\, �Z���l�Z�d�‘�_���^�j�m�]�b�o���\�g�_�r�g�_�l�h�j�]�h�\�u�o���j�_�]�m�e�y�l�b�\�g�u�o���f�_�o�Z�g�b�a�f�h�\���d�Z�‘�^�h�]�h
�b�a���]�h�k�m�^�Z�j�k�l�\, �h�[�s�b�f�b;

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

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

�L�Z�d�b�f�� �h�[�j�Z�a�h�f, �g�Z�� �k�_�]�h�^�g�y�r�g�b�c�� �^�_�g�v�� �D�u�j�]�u�a�k�l�Z�g�� �y�\�e�y�_�l�k�y�� �m�q�Z�k�l�g�b�d�h�f�� �g�_�� �l�h�e�v�d�h
� a� h� g� u� � � k� \� h� [� h� ^� g� h� c� � � l� h� j� ]� h� \� e� b� � � \� � � j� Z� f� d� Z� o� � � K� G� =� � � b� � � P� :� W� K,  � g� h� � � b� � � l� Z� d� h� c� � � [� h� e� _� _� � � j� Z� a� \� b� l� h� c� � � n� h� j� f� u
�b�g�l�_�]�j�Z�p�b�h�g�g�h�]�h�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�y, �d�Z�d�� �l�Z�f�h�‘�_�g�g�u�c�� �k�h�x�a. �<�� �l�h�‘�_�� �\�j�_�f�y, �i�j�b�g�b�f�Z�y�� �\�h
�\�g�b�f�Z�g�b�_�� �n�Z�d�l�� �q�e�_�g�k�l�\�Z�� �j�_�k�i�m�[�e�b�d�b�� �k 1998 �]. �\�� �<�L�H, �p�_�e�_�k�h�h�[�j�Z�a�g�h�� �j�Z�k�k�f�h�l�j�_�l�v
�g�Z�k�d�h�e�v�d�h�� �^�Z�g�g�h�_�� �q�e�_�g�k�l�\�h�� �k�h�q�_�l�Z�_�l�k�y�� �k�� �j�Z�k�k�f�h�l�j�_�g�g�u�f�b�� �\�u�r�_�� �b�g�l�_�]�j�Z�p�b�h�g�g�u�f�b
�i�e�Z�g�Z�f�b. �<�� �^�Z�g�g�h�f�� �d�h�g�l�_�d�k�l�_�� �\�� �i�_�j�\�m�x�� �h�q�_�j�_�^�v�� �j�_�q�v�� �^�h�e�‘�g�Z�� �b�^�l�b�� �h�� �k�h�h�l�\�_�l�k�l�\�b�b
�l�h�j�]�h�\�u�o�� �[�e�h�d�h�\, �m�q�Z�k�l�g�b�d�h�f�� �d�h�l�h�j�u�o�� �y�\�e�y�_�l�k�y�� �D�u�j�]�u�a�k�l�Z�g, �l�j�_�[�h�\�Z�g�b�y�f,
�i�j�_�^�t�y�\�e�y�_�f�u�f�� �k�h�� �k�l�h�j�h�g�u�� �<�L�H�� �l�Z�d�h�]�h�� �j�h�^�Z�� �h�j�]�Z�g�b�a�Z�p�b�y�f. �K�e�_�^�m�_�l�� �h�l�f�_�l�b�l�v, �q�l�h�� �g�Z
�k�_�]�h�^�g�y�r�g�b�c�� �^�_�g�v�� �<�L�H�� �b�f�_�_�l�� �k�b�k�l�_�f�m�� �i�j�_�^�k�l�Z�\�e�_�g�b�c�� �h�� �g�Z�[�h�j�_�� �h�[�y�a�Z�l�_�e�v�g�u�o�� �w�e�_�f�_�g�l�h�\,
�d�h�l�h�j�u�f�� �^�h�e�‘�g�u�� �h�l�\�_�q�Z�l�v�� �b�g�l�_�]�j�Z�p�b�h�g�g�u�_�� �]�j�m�i�i�b�j�h�\�d�b, �^�e�y�� �i�j�_�^�h�l�\�j�Z�s�_�g�b�y�� �b�e�b
�f�b�g�b�f�b�a�Z�p�b�c�� �\�h�a�f�h�‘�g�u�o�� �b�k�d�Z�‘�_�g�b�c�� �d�h�g�d�m�j�_�g�l�g�h�c�� �k�j�_�^�u. �I�j�b�� �w�l�h�f�� �k�h�a�^�Z�g�b�_�� �b
�n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�_�� �j�_�]�b�h�g�Z�e�v�g�u�o�� �l�h�j�]�h�\�u�o�� �k�h�]�e�Z�r�_�g�b�c�� �j�_�]�m�e�b�j�m�_�l�k�y�� �i�j�b�g�p�b�i�Z�f�b,
�a�Z�e�h�‘�_�g�g�u�f�b�� �\�� �k�l�Z�l�v�_ XXIV �<�L�H. �H�g�b�� �i�j�_�^�i�h�e�Z�]�Z�x�l, �q�l�h�� �i�h�k�e�_�� �h�[�j�Z�a�h�\�Z�g�b�y�� �a�h�g�u
�k�\�h�[�h�^�g�h�c���l�h�j�]�h�\�e�b���b�e�b���l�Z�f�h�‘�_�g�g�h�]�h���k�h�x�a�Z:

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

10���L�h�q�b�p�d�Z�y���B., �F�h�]�b�e�_�\�k�d�b�c���J. �<�g�_�r�g�y�y���l�h�j�]�h�\�e�y���D�u�j�]�u�a�k�d�h�c���J�_�k�i�m�[�e�b�d�b: �k�h�k�l�h�y�g�b�_���b���i�_�j�k�i�_�d�l�b�\�u.
11���K�m�s�_�k�l�\�m�x�s�b�c���m�j�h�\�_�g�v���b�g�l�_�]�j�Z�p�b�b���\���j�Z�k�k�f�Z�l�j�b�\�Z�_�f�u�o���l�h�j�]�h�\�u�o���k�h�]�e�Z�r�_�g�b�y�o���g�_�^�h�k�l�Z�l�h�q�_�g.

�I�h�^�l�\�_�j�‘�^�_�g�b�_�f���w�l�h�f�m���y�\�e�y�_�l�k�y, �g�Z�i�j�b�f�_�j, �\�\�_�^�_�g�b�_���\�b�a�h�\�h�]�h���j�_�‘�b�f�Z���M�a�[�_�d�b�k�l�Z�g�h�f, �i�j�h�p�_�^�m�j
�j�_�]�b�k�l�j�Z�p�b�b���i�j�b�_�a�‘�Z�x�s�b�o���D�Z�a�Z�o�k�l�Z�g�h�f, �q�l�h, �_�k�l�_�k�l�\�_�g�g�h, �g�_���k�i�h�k�h�[�k�l�\�m�_�l���j�h�k�l�m���f�h�[�b�e�v�g�h�k�l�b���j�Z�[�h�q�_�c
�k�b�e�u���\���P�_�g�l�j�Z�e�v�g�h�c���:�a�b�b.



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

- �i�j�h�b�a�h�c�^�_�l�� �h�l�f�_�g�Z «�\�� �h�k�g�h�\�g�h�f�� �\�k�_�o» �h�]�j�Z�g�b�q�_�g�b�c�� �g�Z�� �i�_�j�_�f�_�s�_�g�b�_�� �l�h�\�Z�j�h�\
�\�g�m�l�j�b�� �^�Z�g�g�h�]�h�� �j�_�]�b�h�g�Z�e�v�g�h�]�h�� �k�h�]�e�Z�r�_�g�b�y, �l���_. �i�h�^�� �^�_�c�k�l�\�b�_�� �k�h�]�e�Z�r�_�g�b�y�� �^�h�e�‘�g�h
�i�h�i�Z�^�Z�l�v�� �d�Z�d�� �f�h�‘�g�h�� �[�h�e�v�r�_�_�� �q�b�k�e�h�� �l�h�\�Z�j�h�\. �L�Z�d�b�f�� �h�[�j�Z�a�h�f, �k�h�a�^�Z�g�b�_�� �b�g�l�_�]�j�Z�p�b�h�g�g�h�c
�]�j�m�i�i�b�j�h�\�d�b�� �k�� �b�a�[�b�j�Z�l�_�e�v�g�h�c «�k�\�h�[�h�^�h�c�� �l�h�j�]�h�\�e�b», �l�h�e�v�d�h�� �i�h�� �l�_�f�� �i�h�a�b�p�b�y�f, �d�h�l�h�j�u�_�� �\
�g�Z�b�f�_�g�v�r�_�c�� �k�l�_�i�_�g�b�� �a�Z�l�j�Z�]�b�\�Z�x�l�� �b�g�l�_�j�_�k�u�� �h�l�_�q�_�k�l�\�_�g�g�h�c�� �i�j�h�f�u�r�e�_�g�g�h�k�l�b, �b�� �l�Z�d�b�f
�h�[�j�Z�a�h�f�� �i�j�b�^�Z�x�l�� �_�c�� �g�_�h�i�j�Z�\�^�Z�g�g�u�_�� �d�h�g�d�m�j�_�g�l�g�u�_�� �i�j�_�b�f�m�s�_�k�l�\�Z, �k�q�b�l�Z�_�l�k�y
�g�_�^�h�i�m�k�l�b�f�u�f;

- �k�m�s�_�k�l�\�m�_�l���i�e�Z�g���_�]�h���n�h�j�f�b�j�h�\�Z�g�b�y���\���i�j�_�^�_�e�Z�o «�h�[�h�k�g�h�\�Z�g�g�h�]�h���i�_�j�b�h�^�Z���\�j�_�f�_�g�b»,
�d�h�l�h�j�u�c���\���k�h�h�l�\�_�l�k�l�\�b�b���k���i�h�i�j�Z�\�d�h�c, �\�g�_�k�_�g�g�h�c���\���^�Z�g�g�m�x���k�l�Z�l�v�x���g�Z���M�j�m�]�\�Z�c�k�d�h�f���j�Z�m�g�^�_,
�g�_���^�h�e�‘�_�g���i�j�_�\�u�r�Z�l�v���^�_�k�y�l�b���e�_�l.

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

�H�q�_�\�b�^�g�h, �q�l�h���g�b���?�\�j�Z�a�b�c�k�d�h�_���w�d�h�g�h�f�b�q�_�k�d�h�_���k�h�h�[�s�_�k�l�\�h, �g�b���P�_�g�l�j�Z�e�v�g�h���Z�a�b�Z�l�k�d�h�_
�w�d�h�g�h�f�b�q�_�k�d�h�_���k�h�h�[�s�_�k�l�\�h���g�_���k�h�h�l�\�_�l�k�l�\�m�x�l���\�u�r�_�g�Z�a�\�Z�g�g�u�f���m�k�e�h�\�b�y�f.

�:�g�Z�e�b�aййй�g�Z���h�k�g�h�\�_���]�j�Z�\�b�l�Z�p�b�h�g�g�h�c���f�h�^�_�e�b

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

(2)

(3)

�]�^�_:
Trade - �A�g�Z�q�_�g�b�_�� �h�l�� �h�[�s�_�]�h�� �h�[�t�_�f�Z�� �l�h�j�]�h�\�e�b�� �f�_�‘�^�m�� �D�u�j�]�u�a�k�l�Z�g�h�f�� �b�� �k�l�j�Z�g�h�c

�i�Z�j�l�g�_�j�h�f.
Yi*Yj  -   � <� <� I� � � k� l� j� Z� g� u i  � b j.  � Q� _� f� � � [� h� e� v� r� _� � � k� l� j� Z� g� Z� � � k� � � l� h� q� d� b� � � a� j� _� g� b� y� � � <� <� I,  � l� _� f� � � [� h� e� v� r� _� _

�d�h�e�b�q�_�k�l�\�h�� �j�Z�a�g�h�\�b�^�g�h�k�l�_�c�� �l�h�\�Z�j�h�\, �i�j�_�^�e�Z�]�Z�_�l�k�y  �^�e�y�� �l�h�j�]�h�\�e�b. �Q�_�f�� �[�h�e�v�r�_�� �i�h�o�h�‘�b
�k�l�j�Z�g�u���i�h���h�[�t�_�f�m���<�<�I, �l�_�f���[�h�e�v�r�_���h�[�t�_�f���b�o���^�\�m�k�l�h�j�h�g�g�_�c���l�h�j�]�h�\�e�b (Paas 2000)12.

POPj - �g�Z�k�_�e�_�g�b�_���k�l�j�Z�g�u j.
Distij - �j�Z�k�k�l�h�y�g�b�_���f�_�‘�^�m���k�l�j�Z�g�h�c i �b j
Trade/Yj - �h�l�g�h�r�_�g�b�y�� �\�g�_�r�g�_�l�h�j�]�h�\�h�]�h�� �h�[�h�j�h�l�Z�� �d�� �<�<�I�� �m�d�Z�a�u�\�Z�_�l�� �g�Z�� �h�l�d�j�u�l�h�k�l�v

�k�l�j�Z�g�u. �;�h�e�_�_�� �h�l�d�j�u�l�h�c�� �k�l�j�Z�g�h�c�� �k�q�b�l�Z�_�l�k�y�� �l�Z, �q�_�f�� �[�h�e�v�r�_�� �[�m�^�_�l�� �_�_�� �f�_�‘�^�m�g�Z�j�h�^�g�Z�y
�l�h�j�]�h�\�e�y. �H�‘�b�^�Z�_�l�k�y���i�h�e�h�‘�b�l�_�e�v�g�u�c���a�g�Z�d���^�e�y���w�l�h�c���i�_�j�_�f�_�g�g�h�c. �L�Z�d���d�Z�d���f�u���h�p�_�g�b�\�Z�_�f�� �k
�i�h�f�h�s�v�x���]�j�Z�\�b�l�Z�p�b�h�g�g�h�c���f�h�^�_�e�b, �w�l�Z���i�_�j�_�f�_�g�g�Z�y���k�q�b�l�Z�_�l�k�y���l�h�e�v�d�h���^�e�y���k�l�j�Z�g�u���i�Z�j�l�g�_�j�Z.

�L�K - �L�Z�f�h�‘�_�g�g�u�c���K�h�x�a (�[�b�g�Z�j�g�Z�y���i�_�j�_�f�_�g�g�Z�y).
Uij - �h�k�l�Z�l�h�d
�� - �i�Z�j�Z�f�_�l�j�u
�K�l�h�b�f�h�k�l�v�� �l�j�Z�g�k�i�h�j�l�b�j�h�\�d�b�� �y�\�e�y�_�l�k�y�� �\�Z�‘�g�u�f�� �n�Z�d�l�h�j�h�f�� �l�h�j�]�h�\�e�b. �I�j�h�b�a�\�h�^�k�l�\�h

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

12 Paas, �L. �=�j�Z�\�b�l�Z�p�b�h�g�g�u�c���i�h�^�o�h�^���d���f�h�^�_�e�b�j�h�\�Z�g�b�x���l�h�j�]�h�\�u�o���i�h�l�h�d�h�\���f�_�‘�^�m���W�k�l�h�g�b�_�c���b���l�h�j�]�h�\�u�f�b
�i�Z�j�l�g�_�j�Z�f�b,  �M�g�b�\�_�j�k�b�l�_�l���L�Z�j�l�m, 2000.



(Paas 2000). �L�Z�d�� �j�Z�k�k�l�h�y�g�b�_�� �f�_�‘�^�m�� �i�Z�j�h�c�� �k�l�j�Z�g�� �_�k�l�_�k�l�\�_�g�g�u�f�� �h�[�j�Z�a�h�f�� �h�i�j�_�^�_�e�y�_�l�� �h�[�t�_�f
�l�h�j�]�h�\�e�b�� �f�_�‘�^�m�� �g�b�f�b. �L�j�b�� �\�b�^�Z�� �j�Z�k�o�h�^�h�\, �k�\�y�a�Z�g�g�u�o�� �k���\�_�^�_�g�b�_�f�� �[�b�a�g�_�k�Z�� �g�Z���j�Z�k�k�l�h�y�g�b�b:
(I) �n�b�a�b�q�_�k�d�b�_�� �j�Z�k�o�h�^�u, �^�h�k�l�Z�\�d�Z, (II), �k�\�y�a�Z�g�g�u�o�� �k�h�� �\�j�_�f�_�g�_�f�� �a�Z�l�j�Z�l�u�� �b (III) �a�Z�l�j�Z�l�u
���d�m�e�v�l�m�j�g�u�_), �k�\�y�a�Z�g�g�u�_�� �k�� �g�_�a�g�Z�g�b�_�f. �K�j�_�^�b�� �w�l�b�o�� �j�Z�k�o�h�^�h�\, �l�j�Z�g�k�i�h�j�l�g�u�_�� �j�Z�k�o�h�^�u
�\�_�k�h�f�u (Frankel 1997)13.

�J�_�]�b�h�g�Z�e�v�g�h�_�� �l�h�j�]�h�\�h�_�� �k�h�]�e�Z�r�_�g�b�_ (�L�K): �^�e�y�� �h�[�e�_�]�q�_�g�b�y�� �l�h�j�]�h�\�e�b, �k�l�j�Z�g�u�� �q�Z�k�l�h
�\�k�l�m�i�Z�x�l�� �\�� �j�_�]�b�h�g�Z�e�v�g�u�_�� �l�h�j�]�h�\�u�_�� �k�h�]�e�Z�r�_�g�b�y. (Oguledo �b Macphee 1994). �I�j�b�q�b�g�Z�� �\
�l�h�f, �q�l�h���l�h�j�]�h�\�e�y���k�l�j�Z�g���q�e�_�g�h�\���]�j�m�i�i�u, �k�d�h�j�_�_���\�k�_�]�h, �b�f�_�x�l���k�l�b�f�m�e�u���^�e�y���l�h�j�]�h�\�e�b���^�j�m�]���k
�^�j�m�]�h�f, �\���k�\�y�a�b���k���l�_�f, �q�l�h���b�o���d�m�e�v�l�m�j�u���b�e�b���d�m�e�v�l�m�j�g�h�_���g�Z�k�e�_�^�b�_���b���f�h�^�_�e�b���i�h�l�j�_�[�e�_�g�b�y���b
�i�j�h�b�a�\�h�^�k�l�\�Z, �\�_�j�h�y�l�g�h, �i�h�o�h�‘�b. �F�u�� �\�u�[�b�j�Z�_�f, �d�h�]�^�Z�� �[�b�g�Z�j�g�Z�y�� �i�_�j�_�f�_�g�g�Z�y�� �j�Z�\�g�Z
�_�^�b�g�b�p�_, �l�h�� �h�[�Z�� �l�h�j�]�h�\�u�o�� �i�Z�j�l�g�_�j�Z�� �\�� �^�Z�g�g�h�c�� �i�Z�j�_�� �i�j�b�g�Z�^�e�_�‘�Z�l�� �d�� �h�^�g�h�c�� �j�_�]�b�h�g�Z�e�v�g�h�c
�]�j�m�i�i�_�� �b�� �g�h�e�v�� �\�� �i�j�h�l�b�\�g�h�f�� �k�e�m�q�Z�_. �K�i�_�p�b�Z�e�v�g�h�_�� �j�_�]�b�h�g�Z�e�v�g�h�_���\�e�b�y�g�b�_�� �g�Z�� �^�\�m�k�l�h�j�h�g�g�b�_
�l�h�j�]�h�\�u�_�� �i�h�l�h�d�b�� �[�m�^�m�l�� �b�a�\�_�k�l�g�u�� �q�_�j�_�a�� �j�Z�k�q�_�l�g�u�c�� �d�h�w�n�n�b�p�b�_�g�l�� �w�l�h�c�� �i�_�j�_�f�_�g�g�h�c. �<
�k�j�_�^�g�_�f���h�‘�b�^�Z�_�l�k�y���i�h�e�h�‘�b�l�_�e�v�g�u�c���w�n�n�_�d�l���g�Z���l�h�j�]�h�\�u�_���i�h�l�h�d�b.

�F�u���h�‘�b�^�Z�_�f���i�h�a�b�l�b�\�g�u�_���i�j�b�a�g�Z�d�b���^�e�y, , ,�b���h�l�j�b�p�Z�l�_�e�v�g�u�c���a�g�Z�d���^�e�y, й.

�J�_�a�m�e�v�l�Z�l�u�� �F�G�D�� �j�_�]�j�_�k�k�b�b, �i�j�b�\�_�^�_�g�u�� �\�� �l�Z�[�e�b�p�_ 3. �H�[�s�Z�y�� �a�g�Z�q�b�f�h�k�l�v�� �f�h�^�_�e�b
�^�h�\�h�e�v�g�h���\�u�k�h�d�Z���b���k�h�k�l�Z�\�e�y�_�l���h�d�h�e�h 0,74 �i�h R-�d�\�Z�^�j�Z�l. �W�l�h���h�a�g�Z�q�Z�_�l, �q�l�h���]�j�Z�\�b�l�Z�p�b�h�g�g�Z�y
�f�h�^�_�e�v�� �y�\�e�y�_�l�k�y�� �w�n�n�_�d�l�b�\�g�h�c�� �\�� �h�[�t�y�k�g�_�g�b�b�� �^�\�m�k�l�h�j�h�g�g�b�o�� �l�h�j�]�h�\�u�o�� �i�h�l�h�d�h�\
�D�u�j�]�u�a�k�l�Z�g�Z.

АLАZА[АeАbАpАZ  3. �F�G�D���j�_�]�j�_�k�k�b�b.

�I�_�j�_�f�_�g�g�u�_ �D�h�w�n�n�b�p�b�_�g�l�u t-�k�l�Z�l�b�k�l�b�d�Z �<�_�j�h�y�l�g�h�k�l�b

C 8,703 2,94 0,0078
�I�j �h�^�m�d�l���<�<�I 0,625 3,99 0,0007

�G�Z�k�_�e�_�g�b�y -0,131 -1,95 0,0645
�J�Z�k�k�l�h�y�g�b�y -0,955 -2,38 0,0267

�L�h�j�]�h�\�e�y���<�<�I 0,099 2,04 0,0538
�L�K 1,269 1,50 0,1496

�d�h�e�b�q�_�k�l�\�h�g�Z�[�e�x�^�_�g�b�c 27
R �d�\�Z�^�j�Z�l 0,74

�K�d�h�j�j�_�d�l�b�j�h�\�Z�g�g�u�cR
�d�\�Z�^�j�Z�l 0,68

    АBАkАlАhАqАgАbАd: АJАZАkАqА_АlАu�САZА\АlАhАjАhА\

�E�h�]�Z�j�b�n�f�� �i�j�h�^�m�d�l�Z�� �<�<�I�� �^�\�m�o�� �k�l�j�Z�g�� �b�f�_�_�l�� �k�l�Z�l�b�k�l�b�q�_�k�d�b�� �o�h�j�h�r�_�_�� �a�g�Z�q�_�g�b�_.
�J�Z�k�q�_�l�g�u�c�� �d�h�w�n�n�b�p�b�_�g�l�� �h�l�� �i�_�j�_�f�_�g�g�h�c�� �<�<�I�� �k�h�k�l�Z�\�e�y�_�l 0,625. �W�l�h�� �h�a�g�Z�q�Z�_�l, �q�l�h, �i�j�b
�i�j�h�q�b�o�� �j�Z�\�g�u�o�� �m�k�e�h�\�b�y�o�� �b�a�f�_�g�_�g�b�_�� �g�Z 1 �i�j�h�p�_�g�l�g�u�c�� �i�m�g�d�l�� �j�h�k�l�Z�� �<�<�I�� �i�j�b�\�_�^�_�l,
�i�j�b�f�_�j�g�h, �d�� �m�\�_�e�b�q�_�g�b�x�� �g�Z 0,625�i�j�h�p�_�g�l�g�h�]�h�� �i�m�g�d�l�Z�� �i�h�l�h�d�h�\�� �^�\�m�k�l�h�j�h�g�g�_�c�� �l�h�j�]�h�\�e�b
�D�u�j�]�u�a�k�l�Z�g�Z. �W�l�h�l�� �j�_�a�m�e�v�l�Z�l�� �k�h�]�e�Z�k�m�_�l�k�y�� �k�� �h�k�g�h�\�g�u�f�� �i�j�_�^�i�h�e�h�‘�_�g�b�_�f�� �]�j�Z�\�b�l�Z�p�b�h�g�g�h�c
�f�h�^�_�e�b, �\�� �d�h�l�h�j�h�f�� �m�d�Z�a�Z�g�u, �q�l�h�� �h�[�t�_�f�u�� �l�h�j�]�h�\�e�b�� �[�m�^�m�l�� �m�\�_�e�b�q�b�\�Z�l�v�k�y�� �k�� �m�\�_�e�b�q�_�g�b�_�f
�j�Z�a�f�_�j�Z�� �w�d�h�g�h�f�b�d�b. �I�j�b�q�b�g�Z, �i�h�� �d�h�l�h�j�h�c�� �j�h�k�l�� �^�\�m�k�l�h�j�h�g�g�_�c�� �l�h�j�]�h�\�e�b (0,62%) �f�_�g�v�r�_,
�i�j�h�i�h�j�p�b�h�g�Z�e�v�g�h�f�m�� �m�\�_�e�b�q�_�g�b�x�� �<�<�I�� �\�� �l�h�f, �q�l�h�� �k�l�j�Z�g�Z�� �k�l�Z�g�h�\�b�l�k�y�� �h�l�g�h�k�b�l�_�e�v�g�h
�k�Z�f�h�^�h�k�l�Z�l�h�q�g�h�c, �l���_. �\�g�m�l�j�_�g�g�b�c���j�u�g�h�d���[�m�^�_�l���i�h�]�e�h�s�Z�l�v���[�h�e�v�r�m�x���q�Z�k�l�v���i�j�h�b�a�\�h�^�k�l�\�Z.

�I�_�j�_�f�_�g�g�u�_�� �J�Z�k�k�l�h�y�g�b�_�� �b�� �G�Z�k�_�e�_�g�b�_�� �y�\�e�y�x�l�k�y�� �k�l�Z�l�b�k�l�b�q�_�k�d�b�� �a�g�Z�q�b�f�u�f�b�� �k
�h�‘�b�^�Z�_�f�u�f�� �h�l�j�b�p�Z�l�_�e�v�g�u�f�� �a�g�Z�d�h�f, �i�h�d�Z�a�u�\�Z�y, �q�l�h�� �]�_�h�]�j�Z�n�b�q�_�k�d�h�_�� �j�Z�k�k�l�h�y�g�b�_�� �b
�g�Z�k�_�e�_�g�b�_���y�\�e�y�x�l�k�y���\�Z�‘�g�u�f�b���n�Z�d�l�h�j�Z�f�b���^�e�y���^�\�m�k�l�h�j�h�g�g�b�o���l�h�j�]�h�\�u�o���i�h�l�h�d�h�\. �J�_�a�m�e�v�l�Z�l�u
� i� h� d� Z� a� u� \� Z� x� l,  � q� l� h� � � g� Z� � � d� Z� ‘� ^� u� c 1  � i� j� h� p� _� g� l� � � m� \� _� e� b� q� _� g� b� y� � � j� Z� k� k� l� h� y� g� b� y� � � f� _� ‘� ^� m� � � l� h� j� ]� h� \� u� f� b
�i�Z�j�l�g�_�j�Z�f�b, �h�[�t�_�f���^�\�m�k�l�h�j�h�g�g�_�c���l�h�j�]�h�\�e�b���i�Z�^�Z�_�l���g�Z 0,95 �i�j�h�p�_�g�l�Z.

13 Frankel   J.A.  �J�_�]�b�h�g�Z�e�v�g�u�_���l�h�j�]�h�\�u�_���[�e�h�d�b���\���f�b�j�h�\�h�c���w�d�h�g�h�f�b�q�_�k�d�h�c���k�b�k�l�_�f�_�, �B�g�k�l�b�l�m�l
�F�_�‘�^�m�g�Z�j�h�^�g�h�c���w�d�h�g�h�f�b�d�b, �<�Z�r�b�g�]�l�h�g, �h�d�j�m�]���D�h�e�m�f�[�b�y. 1997



�N�b�d�l�b�\�g�Z�y���i�_�j�_�f�_�g�g�Z�y, �b�g�^�_�d�k���h�l�d�j�u�l�h�k�l�b���k�l�j�Z�g�u (Trade/Yj) �y�\�e�y�_�l�k�y���a�g�Z�q�b�f�h�c, �l�h
�_�k�l�v�� �k�h�h�l�g�h�r�_�g�b�_�� �l�h�j�]�h�\�e�b�� �d�� �<�<�I�� �y�\�e�y�_�l�k�y�� �k�m�s�_�k�l�\�_�g�g�u�f�� �n�Z�d�l�h�j�h�f�� �i�j�b�� �h�i�j�_�^�_�e�_�g�b�b
�^�e�y���D�u�j�]�u�a�k�l�Z�g�Z���^�\�m�k�l�h�j�h�g�g�b�o���l�h�j�]�h�\�u�o���i�h�l�h�d�h�\.

�E�b�[�_�j�Z�e�b�a�Z�p�b�y�� �l�h�j�]�h�\�e�b�� �^�h�k�l�b�]�Z�_�l�k�y�� �a�Z�� �k�q�_�l�� �j�_�]�b�h�g�Z�e�v�g�h�]�h�� �l�h�j�]�h�\�h�]�h�� �k�h�]�e�Z�r�_�g�b�y.
�L�_�h�j�b�b�� �f�_�‘�^�m�g�Z�j�h�^�g�h�c�� �l�h�j�]�h�\�e�b�� �i�h�^�q�_�j�d�b�\�Z�x�l�� �w�n�n�_�d�l�� �k�h�a�^�Z�g�b�y�� �l�h�j�]�h�\�e�b�� �K�K�L�� �b�e�b
�l�Z�f�h�‘�_�g�g�u�o�� �k�h�x�a�h�\, �\�u�a�\�Z�g�g�u�o�� �w�n�n�_�d�l�b�\�g�u�f�� �j�Z�k�i�j�_�^�_�e�_�g�b�_�f�� �j�_�k�m�j�k�h�\�� �b�� �w�d�h�g�h�f�b�b�� �h�l
�f�Z�k�r�l�Z�[�Z�� �\�� �j�_�a�m�e�v�l�Z�l�_�� �e�b�d�\�b�^�Z�p�b�b�� �l�Z�j�b�n�g�u�o�� �b�� �g�_�l�Z�j�b�n�g�u�o�� �[�Z�j�v�_�j�h�\�� �b�� �k�\�h�[�h�^�g�h�]�h
�^�\�b�‘�_�g�b�y���n�Z�d�l�h�j�h�\���i�j�h�b�a�\�h�^�k�l�\�Z, �l�Z�d�b�o, �d�Z�d���l�j�m�^���b���d�Z�i�b�l�Z�e.

Frankel (1997) �b Garman (1999) �i�u�l�Z�e�b�k�v�� �b�a�f�_�j�b�l�v�� �\�e�b�y�g�b�_�� �j�_�]�b�h�g�Z�e�v�g�h�c
�w�d�h�g�h�f�b�q�_�k�d�h�c�� �b�g�l�_�]�j�Z�p�b�b�� �g�Z�� �^�\�m�k�l�h�j�h�g�g�b�_�� �l�h�j�]�h�\�u�_�� �i�h�l�h�d�b. �H�g�b�� �b�k�i�h�e�v�a�h�\�Z�e�b
�n�b�d�l�b�\�g�u�_���i�_�j�_�f�_�g�g�u�_���\���m�j�Z�\�g�_�g�b�b���b���h�[�g�Z�j�m�‘�b�e�b, �q�l�h���k�m�s�_�k�l�\�m�_�l���l�_�k�g�Z�y���i�h�e�h�‘�b�l�_�e�v�g�Z�y
�d�h�j�j�_�e�y�p�b�y�� �f�_�‘�^�m�� �^�\�m�k�l�h�j�h�g�g�b�f�b�� �l�h�j�]�h�\�u�f�b�� �i�h�l�h�d�Z�f�b�� �b�� �j�_�]�b�h�g�Z�e�v�g�u�f�b
�w�d�h�g�h�f�b�q�_�k�d�b�f�b���^�h�]�h�\�h�j�_�g�g�h�k�l�y�f�b.

�L�Z�d�b�f�� �h�[�j�Z�a�h�f, �b�k�i�h�e�v�a�m�y�� �]�j�Z�\�b�l�Z�p�b�h�g�g�m�x�� �f�h�^�_�e�v, �f�u�� �i�h�k�l�Z�j�Z�_�f�k�y�� �w�f�i�b�j�b�q�_�k�d�b
�i�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�l�v�� �\�e�b�y�g�b�_�� �j�_�]�b�h�g�Z�e�v�g�h�c�� �h�j�]�Z�g�b�a�Z�p�b�b�� �l�h�j�]�h�\�e�b�� �g�Z�� �i�h�l�h�d�b�� �^�\�m�k�l�h�j�h�g�g�_�c
�l�h�j�]�h�\�e�b���D�u�j�]�u�a�k�l�Z�g�Z. �O�h�l�y�� �D�u�j�]�u�a�k�l�Z�g�� �_�s�_���g�_�� �k�h�k�l�h�b�l���\�� �L�K, �g�h���f�u���\�d�e�x�q�b�e�b  �L�K�� �d�Z�d
�n�b�d�l�b�\�g�m�x�� �i�_�j�_�f�_�g�g�m�x�� �^�e�y�� �g�Z�r�_�]�h�� �m�j�Z�\�g�_�g�b�y�� �]�j�Z�\�b�l�Z�p�b�b, �m�q�b�l�u�\�Z�y, �q�l�h�� �w�l�h�� �k�\�h�[�h�^�g�Z�y
�n�h�j�f�Z�� �j�_�]�b�h�g�Z�e�v�g�h�]�h�� �w�d�h�g�h�f�b�q�_�k�d�h�]�h�� �k�h�l�j�m�^�g�b�q�_�k�l�\�Z. �F�u�� �i�h�i�u�l�Z�e�b�k�v�� �\�u�y�\�b�l�v�� �\�e�b�y�g�b�_
�j�_�]�b�h�g�Z�e�v�g�u�o�� �w�d�h�g�h�f�b�q�_�k�d�b�o�� �^�h�]�h�\�h�j�_�g�g�h�k�l�_�c�� �g�Z�� �^�\�m�k�l�h�j�h�g�g�b�_�� �i�h�l�h�d�b�� �l�h�j�]�h�\�e�b.
�J�_�]�j�_�k�k�b�b���g�Z�b�f�_�g�v�r�b�o���d�\�Z�^�j�Z�l�h�\���b���j�_�a�m�e�v�l�Z�l�u���m�j�Z�\�g�_�g�b�y (3), �i�j�b�\�_�^�_�g�u���\���l�Z�[�e. 4.

АLАZА[АeАbАpАZ 4.�� �K�j�Z�\�g�b�l�_�e�v�g�u�c�� �Z�g�Z�e�b�a�� �b�g�l�_�j�]�j�Z�p�b�h�g�g�h�]�h�� �b�� �[�_�a�b�g�l�_�]�j�Z�p�b�h�g�g�h�]�h
�k�h�l�j�m�^�g�b�q�_�k�l�\�Z

�k���L�K �[�_�a  �L�K

�I�_�j�_�f�_�g�g�u�_ �D�h�w�n�n�b
�p�b�_�g�l�u

t-
�k�l�Z�l�b�k�l

�b�d�Z

�<�_�j�h�y�l�g�h�k
�l�b

�D�h�w�n�n�b�p
�b�_�g�l�u

t-
�k�l�Z�l�b�k�l

�b�d�Z

�<�_�j�h�y�l�g�h�k�l
�b

C 8,703 2,94 0,0078 8,42 2,78 0,0110
�<�<�I 0,625 3,99 0,0007 0,55 3,61 0,0015

�G�Z�k�_�e�_�g�b�_ -0,131 -1,95 0,0645 -0,12 -1,75 0,0941
�J�Z�k�k�l�h�y�g�b�_ -0,955 -2,38 0,0267 -0,87 -2,14 0,0437

�L�h�j�]�h�\�e�y���<�<�I 0,099 2,04 0,0538 0,15 4,00 0,0006
�L�K 1,269 1,50 0,1496

�D�h�e�b�q�_�k�l�\�h
�g�Z�[�e�x�^�_�g�b�c 27 27

R �d�\�Z�^�j�Z�l 0,74 0,71
�K�d�h�j�j�_�d�l�b�j�h�\�Z�g�g�u�c

R �d�\�Z�^�j�Z�l 0,68 0,65

  АBАkАlАhАqАgАbАd: АJАZАkАqА_АlАu�САZА\АlАhАjАhА\

� <� � � w� l� h� f� � � m� j� Z� \� g� _� g� b� b,  R-� d� \� Z� ^� j� Z� l� � � m� \� _� e� b� q� b� e� k� y� � � g� Z 3  � i� j� h� p� _� g� l� g� h� ]� h� � � i� m� g� d� l� Z,  � k 0,71  � ^� h 0,74.
�W�l�h�� �h�a�g�Z�q�Z�_�l, �q�l�h�� �h�[�t�y�k�g�b�l�_�e�v�g�Z�y�� �k�b�e�Z�� �f�h�^�_�e�b�� �[�u�e�Z�� �m�e�m�q�r�_�g�Z�� �i�j�b�� �\�d�e�x�q�_�g�b�b
�i�_�j�_�f�_�g�g�h�c���L�K. �I�_�j�_�f�_�g�g�Z�y���<�<�I���i�h���i�j�_�‘�g�_�f�m���a�g�Z�q�b�l�_�e�v�g�Z, �g�h���_�]�h���d�h�w�n�n�b�p�b�_�g�l���[�h�e�v�r�_,
�q�_�f�� �w�l�h�� �[�u�e�h�� �\�� �m�j�Z�\�g�_�g�b�b�� �[�_�a�� �L�K, �q�l�h�� �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l�� �h�� �j�h�k�l�_�� �\�e�b�y�g�b�y�� �h�[�s�_�]�h�� �h�[�t�_�f�Z
�j�u�g�d�Z���g�Z���i�h�l�h�d�b���^�\�m�k�l�h�j�h�g�g�_�c���l�h�j�]�h�\�e�b���D�u�j�]�u�a�k�l�Z�g�Z. �W�l�h���\�h�a�f�h�‘�g�h���i�j�h�b�k�o�h�^�b�l���i�h�l�h�f�m,
�q�l�h�� �D�u�j�]�u�a�k�l�Z�g�� �q�_�j�_�a�� �i�j�h�p�_�k�k�u�� �e�b�[�_�j�Z�e�b�a�Z�p�b�b�� �l�h�j�]�h�\�e�b�� �\�� �j�Z�f�d�Z�o�� �<�L�H, �j�_�w�d�k�i�h�j�l�b�j�m�_�l
�l�h�\�Z�j�u, �i�h�e�m�q�_�g�g�u�_�� �b�a�� �D�b�l�Z�y�� �b�� �l�h�j�]�m�_�l�� �k�� �d�j�m�i�g�u�f�b�� �w�d�h�g�h�f�b�d�Z�f�b, �l�Z�d�b�f�b�� �d�Z�d�� �J�h�k�k�b�y,
�D�Z�a�Z�o�k�l�Z�g.

�D�h�w�n�n�b�p�b�_�g�l���i�_�j�_�f�_�g�g�h�c���g�Z�k�_�e�_�g�b�y 0,131 �g�Z 2012 �]�h�^���h�a�g�Z�q�Z�_�l, �q�l�h 1% �m�\�_�e�b�q�_�g�b�y
�g�Z�k�_�e�_�g�b�y�� �m�� �k�l�j�Z�g�u���i�Z�j�l�g�_�j�Z�� �m�\�_�e�b�q�b�\�Z�_�l�� �h�[�t�_�f�� �^�\�m�o�k�l�h�j�h�g�g�_�c�� �l�h�j�]�h�\�e�b�� �g�Z 0,131
�i�j�h�p�_�g�l�Z. �D�h�w�n�n�b�p�b�_�g�l�� �^�e�y�� �i�_�j�_�f�_�g�g�h�c�� �j�Z�k�k�l�h�y�g�b�_�� �k�h�k�l�Z�\�e�y�_�l -0,955, �q�l�h�� �k�h�h�l�\�_�l�k�l�\�m�_�l
�h�‘�b�^�Z�_�f�u�f�� �j�_�a�m�e�v�l�Z�l�Z�f�b�� �m�j�Z�\�g�_�g�b�y (3). �W�l�h�� �h�a�g�Z�q�Z�_�l, �q�l�h 1% �m�\�_�e�b�q�_�g�b�_�� �j�Z�k�k�l�h�y�g�b�y
�f�_�‘�^�m���D�u�j�]�u�a�k�l�Z�g�h�f���b���k�l�j�Z�g�h�c���i�Z�j�l�g�_�j�h�f�� �m�f�_�g�v�r�Z�_�l���h�[�t�_�f���^�\�m�o�k�l�h�j�h�g�g�_�c���l�h�j�]�h�\�e�b���g�Z



0,955%. �<�e�b�y�g�b�_�� �e�b�[�_�j�Z�e�b�a�Z�p�b�b�� �l�h�j�]�h�\�e�b, �w�d�h�g�h�f�b�q�_�k�d�h�c�� �b�g�l�_�]�j�Z�p�b�b�� �D�u�j�]�u�a�k�l�Z�g�Z,
�\�u�j�Z�‘�_�g�g�u�c�� �q�_�j�_�a�� �]�_�h�]�j�Z�n�b�q�_�k�d�h�_�� �j�Z�k�k�l�h�y�g�b�_�� �i�j�_�h�[�j�Z�a�m�_�l�k�y�� �\�� �k�d�j�u�l�h�c�� �n�h�j�f�_�� �\
�w�d�h�g�h�f�b�q�_�k�d�h�_���j�Z�k�k�l�h�y�g�b�_.

�I�_�j�_�f�_�g�g�Z�y�� �l�h�j�]�h�\�e�y���<�<�I�� �l�Z�d�‘�_�� �i�h�a�b�l�b�\�g�h�� �\�e�b�y�_�l�� �g�Z�� �^�\�m�o�k�l�h�j�h�g�g�x�x�� �l�h�j�]�h�\�e�x,
�l�Z�d�� �d�Z�d�� �d�h�w�n�n�b�p�b�_�g�l�� �k�h�k�l�Z�\�e�y�_�l 0,099. �W�l�h���h�a�g�Z�q�Z�_�l, �q�l�h�� �i�j�b�k�h�_�^�b�g�_�g�b�_�� �d�� �l�Z�f�h�‘�_�g�g�h�f�m
�k�h�x�a�m���D�u�j�]�u�a�k�l�Z�g�Z���h�[�h�j�Z�q�b�\�Z�_�l�k�y���i�h�\�u�r�_�g�b�_�f�� �_�_���h�l�d�j�u�l�h�k�l�b���w�d�h�g�h�f�b�d�b���\ 1,1 �j�Z�a�Z (exp
(0,099)=1,103).

�I�_�j�_�f�_�g�g�Z�y�� �L�K�� �b�f�_�_�l�� �\�u�k�h�d�m�x�� �a�g�Z�q�b�f�h�k�l�v, �k�� �i�h�e�h�‘�b�l�_�e�v�g�u�f�� �d�h�w�n�n�b�p�b�_�g�l�h�f
1,269, �w�l�h�� �h�a�g�Z�q�Z�_�l, �q�l�h�� �_�k�e�b�� �l�h�j�]�h�\�u�c�� �i�Z�j�l�g�_�j�� �D�u�j�]�u�a�k�l�Z�g�Z�� �i�j�b�g�Z�^�e�_�‘�b�l�� �L�K, �l�h�� �h�[�t�_�f
�^�\�m�k�l�h�j�h�g�g�_�c�� �l�h�j�]�h�\�e�b�� �k�� �w�l�h�c�� �k�l�j�Z�g�h�c�� �[�m�^�_�l�� �\ 3,5 �j�Z�a�Z�� �[�h�e�v�r�_, �q�_�f�� �[�_�a�� �L�K. �L�Z�d, �d�Z�d�� �\
�m�j�Z�\�g�_�g�b�b�� �l�h�j�]�h�\�e�b�� �w�l�h�� �i�_�j�_�f�_�g�g�Z�y�� �i�j�b�g�b�f�Z�_�l�� �n�h�j�f�m�� �g�Z�l�m�j�Z�e�v�g�h�]�h�� �e�h�]�Z�j�b�n�f�Z, �f�u
�^�h�e�‘�g�u�� �b�g�l�_�j�i�j�_�l�b�j�h�\�Z�l�v�� �w�l�h�� �d�Z�d (exp(1.269)=3,5), �q�l�h�� �h�a�g�Z�q�Z�_�l�� �m�\�_�e�b�q�_�g�b�_�� �l�h�j�]�h�\�u�o
�i�h�l�h�d�h�\���q�_�f���\ 3,5 �j�Z�a�Z.

�I�h�k�e�_�� �i�h�e�m�q�_�g�b�y�� �i�j�_�^�i�h�e�Z�]�Z�_�f�u�o�� �j�_�a�m�e�v�l�Z�l�h�\�� �]�j�Z�\�b�l�Z�p�b�h�g�g�h�c�� �f�h�^�_�e�b�� �^�e�y
�^�\�m�k�l�h�j�h�g�g�b�o�� �l�h�j�]�h�\�u�o�� �i�h�l�h�d�h�\�� �i�_�j�_�c�^�_�f�� �d�� �h�p�_�g�d�_�� �l�h�j�]�h�\�h�]�h�� �i�h�l�_�g�p�b�Z�e�Z�� �^�e�y
�D�u�j�]�u�a�k�l�Z�g�Z. �<�� �w�l�h�f�� �j�Z�a�^�_�e�_�� �f�u�� �b�k�i�h�e�v�a�h�\�Z�e�b�� �h�p�_�g�d�b�� �d�h�w�n�n�b�p�b�_�g�l�h�\, �i�h�e�m�q�_�g�g�u�o�� �\
�i�j�_�^�u�^�m�s�_�f���j�Z�a�^�_�e�_���k���p�_�e�v�x���i�j�_�^�m�k�f�h�l�j�_�l�v���l�h�j�]�h�\�e�x���D�u�j�]�u�a�k�l�Z�g�Z���k�h���\�k�_�f�b���k�l�j�Z�g�Z�f�b���\
�g�Z�r�_�c�� �\�u�[�h�j�d�_. �H�l�g�h�r�_�g�b�_�� �i�j�h�]�g�h�a�b�j�m�_�f�h�c�� �l�h�j�]�h�\�e�b (�I ), �i�h�e�m�q�_�g�g�u�o�� �k�� �i�h�f�h�s�v�x
�f�h�^�_�e�b�� �b�� �n�Z�d�l�b�q�_�k�d�h�c�� �l�h�j�]�h�\�e�b (�N), �l���_. (�I  / �N) �b�k�i�h�e�v�a�m�_�l�k�y�� �^�e�y�� �Z�g�Z�e�b�a�Z�� �i�h�l�_�g�p�b�Z�e�Z
�l�h�j�]�h�\�e�b�� �D�u�j�]�u�a�k�l�Z�g�Z. �D�u�j�]�u�a�k�l�Z�g  �b�f�_�_�l�� �l�h�j�]�h�\�u�c�� �i�h�l�_�g�p�b�Z�e�� �k�h�� �k�l�j�Z�g�Z�f�b�� �_�k�e�b
�a�g�Z�q�_�g�b�_ (�I���N) �[�h�e�v�r�_�� �_�^�b�g�b�p�u. �<�� �w�l�h�c�� �k�b�l�m�Z�p�b�b, �i�h�i�u�l�d�b�� �j�Z�k�r�b�j�_�g�b�y�� �l�h�j�]�h�\�e�b
�D�u�j�]�u�a�k�l�Z�g�Z���b���k�l�j�Z�g�Z�f�b���i�Z�j�l�g�_�j�Z�f�b���j�_�d�h�f�_�g�^�m�x�l�k�y.

�I�h�e�h�‘�b�l�_�e�v�g�h�_�� �a�g�Z�q�_�g�b�_ (�I���N) �h�a�g�Z�q�Z�_�l�� �[�m�^�m�s�b�_�� �\�h�a�f�h�‘�g�h�k�l�b�� �j�Z�k�r�b�j�_�g�b�y
�l�h�j�]�h�\�e�b, �\�� �l�h�� �\�j�_�f�y�� �d�Z�d�� �h�l�j�b�p�Z�l�_�e�v�g�h�_�� �a�g�Z�q�_�g�b�_�� �m�d�Z�a�u�\�Z�_�l�� �q�l�h, �D�u�j�]�u�a�k�l�Z�g�� �m�‘�_
�i�j�_�\�u�k�b�e�� �l�h�j�]�h�\�u�c�� �i�h�l�_�g�p�b�Z�e�� �k�� �d�h�g�d�j�_�l�g�u�f�� �l�h�j�]�h�\�u�f�� �i�Z�j�l�g�_�j�h�f. �<�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l
� a�g�Z�q�_�g�b� y (� I� ��N)  � b (� I /  �N)  � l� h� j� ]� h� \� u�_� � � i� Z� j� l� g�_� j� u� � �D�u� j� ]� u�a� k� l�Z�g�Z� � � ^�_�e� y� l� k� y� � � g�Z� � � ^� \� _� � � ]� j�m� i� i� u:  � l� _,  � k
�d�h�l�h�j�u�f�b�� �i�h�l�_�g�p�b�Z�e�� �^�e�y�� �j�Z�k�r�b�j�_�g�b�y�� �l�h�j�]�h�\�e�b�� �h�q�_�\�b�^�_�g�� �b�� �l�_, �k�� �d�h�l�h�j�u�f�b�� �D�u�j�]�u�a�k�l�Z�g
�m�‘�_���i�j�_�\�u�k�b�e���l�h�j�]�h�\�u�c���i�h�l�_�g�p�b�Z�e. �W�l�b���^�\�_���]�j�m�i�i�u���k�l�j�Z�g���i�j�_�^�k�l�Z�\�e�_�g�u���\���l�Z�[�e. 5 �g�Z���[�Z�a�_
�^�Z�g�g�u�o 2012 �]�h�^�Z.

АLАZА[АeАbАpАZ 5. �L�h�j�]�h�\�u�c���i�h�l�_�g�p�b�Z�e���D�u�j�]�u�a�k�l�Z�g�Z
�K�l�j�Z�g�u �L�h�\�Z�j�h�h�[�h�j�h�lй(�I -�N),

�f�e�g.й�^�h�e�e.
�L�h�\�Z�j�h�h�[�h�j�h�lй(�I���N),

�f�e�g.й�^�h�e�e.
�:�a�_�j�[�Z�c�^�‘�Z�g 12,78741 2,486908
�:�j�f�_�g�b�y 5,109683 6,109683
�;�_�e�Z�j�m�k�v -121,245 0,297131
�D�Z�a�Z�o�k�l�Z�g 40,74946 1,044096
�F�h�e�^�h�\�Z -1,0028 0,777155
�J�h�k�k�b�y 1511,567 1,754388
�L�Z�^�‘�b�d�b�k�l�Z�g -27,8899 0,361788
�L�m�j�d�f�_�g�b�k�l�Z�g 13,6609 2,951557
�M�a�[�_�d�b�k�l�Z�g -169,32 0,331545
�M�d�j�Z�b�g�Z -122,021 0,159637
�H�:�W 25,16862 2,123599
�D�b�l�Z�c -621,52 0,511268
�K�R�: -130,311 0,491173
�R�\�_�c�p�Z�j�b�y -174,848 0,68938
�L�m�j�p�b�y -172,115 0,247419
�=�_�j�f�Z�g�b�y -101,318 0,528973
�N�j�Z�g�p�b�y 30,35712 1,80098
�<�_�e�b�d�h�[�j�b�l�Z�g�b�y 30,51871 1,894977
�Y�i�h�g�b�y -87,9892 0,593208
�D�Z�g�Z�^�Z 3,695834 1,124859



�G�b�^�_�j�e�Z�g�^�u -22,2761 0,649195
�I�h�e�v�r�Z -2,42168 0,932918
�D�h�j�_�y -39,5618 0,572767
�:�n�]�Z�g�b�k�l�Z�g -10,1929 0,609466
�B�g�^�b�y 89,47506 3,905034
�;�_�e�v�]�b�y 1,08659 1,036709
�B�l�Z�e�b�y 41,71844 3,025167
АBАkАlАhАqАgАbАd: АJАZАkАqА_АlАu�САZА\АlАhАjАhА\

�J�_�a�m�e�v�l�Z�l�u���h�k�g�h�\�Z�g�u���g�Z���^�Z�g�g�u�o���a�Z 2012 �]�h� ̂(�l�Z�[�e. 5), �q�l�h�� �D�u�j�]�u�a�k�l�Z�g���b�f�_�_�l���k�Z�f�u�c
�\�u�k�h�d�b�c�� �i�h�l�_�g�p�b�Z�e�� �l�h�j�]�h�\�e�b�� �k�� �l�Z�d�b�f�b�� �k�l�j�Z�g�Z�f�b, �d�Z�d�� �B�l�Z�e�b�y, �;�_�e�v�]�b�y, �B�g�^�b�y,
�<�_�e�b�d�h�[�j�b�l�Z�g�b�y, �D�Z�g�Z�^�Z, �N�j�Z�g�p�b�y, �H�[�t�_�^�b�g�_�g�g�u�_�� �:�j�Z�[�k�d�b�_�� �W�f�b�j�Z�l�u, �L�m�j�d�f�_�g�b�k�l�Z�g,
�J�h�k�k�b�y, �D�Z�a�Z�o�k�l�Z�g, �:�j�f�_�g�b�y, �:�a�_�j�[�Z�c�^�‘�Z�g. �D�u�j�]�u�a�k�l�Z�g�� �i�h�l�_�g�p�b�Z�e�v�g�h�� �f�h�‘�_�l�� �^�h�k�l�b�q�v�� �\
� r�_�k� l�v� � � j�Z�a� � � [�h�e�v�r�_� � � l�h� j� ]�h�\�e�b� � �k� � � :� j� f�_�g�b�_�c,  � \� � � l� j�b� � � j�Z�a� � � [�h�e�v�r�_� � � l�h� j� ]�h�\�e�b� � �k� � �B�g�^�b�b�� �b� � �B� l�Z�e�b�b,  � \
�^�\�Z�� �j�Z�a�Z�� �[�h�e�v�r�_�� �l�h�j�]�h�\�e�b�� �k�� �L�m�j�d�f�_�g�b�k�l�Z�g, �H�[�t�_�^�b�g�_�g�g�u�_�� �:�j�Z�[�k�d�b�_�� �W�f�b�j�Z�l�u�� �b
�:�a�_�j�[�Z�c�^�‘�Z�g�h�f. �D�Z�d���f�u���\�b�^�b�f���_�k�e�b���D�u�j�]�u�a�k�l�Z�g���\�k�l�m�i�b�l���\���L�K���l�h���l�h�j�]�h�\�e�y���k���D�b�l�Z�_�f���j�_�a�d�h
�k�h�d�j�Z�s�Z�_�l�k�y.

� <� � � ^� Z� g� g� u� c� � � f� h� f� _� g� l� � � D� b� l� Z� c� � � h� ^� b� g  � b� a� � � ]� e� Z� \� g� u� o� � � l� h� j� ]� h� \� u� o� � � i� Z� j� l� g� _� j� h� \� � � D� u� j� ]� u� a� k� l� Z� g� Z.
�B�k�k�e�_�^�h�\�Z�g�b�_�� �<�k�_�f�b�j�g�h�]�h�� �;�Z�g�d�Z�� �g�Z�� �h�k�g�h�\�_�� �b�k�k�e�_�^�h�\�Z�g�b�c 2008 �]. �j�u�g�d�h�\ «�>�h�j�^�h�c»,
�'�D�Z�j�Z���k�m�m» �b «�F�Z�^�b�g�Z» �i�h�d�Z�a�Z�e�h, �q�l�h 75% �d�u�j�]�u�a�k�d�h�]�h�� �b�f�i�h�j�l�Z�� �b�a�� �D�b�l�Z�y
�j�_�w�d�k�i�h�j�l�b�j�m�_�l�k�y�� �\�� �k�h�k�_�^�g�b�_�� �k�l�j�Z�g�u, �b�� �a�g�Z�q�b�l�_�e�v�g�u�c�� �h�[�t�_�f�� �g�Z�i�j�Z�\�e�y�_�l�k�y�� �\�� �J�h�k�k�b�x14

���<�e�b�y�g�b�_���L�Z�f�h�‘�_�g�g�h�]�h���k�h�x�a�Z���g�Z���w�d�h�g�h�f�b�d�m���D�u�j�]�u�a�k�d�h�c���J�_�k�i�m�[�e�b�d�b, �:�e�e�_�g���R�b�g�g)15.
�K���m�q�_�l�h�f���l�h�]�h, �q�l�h���[�h�e�v�r�Z�y���q�Z�k�l�v���b�f�i�h�j�l�Z���b�a���D�b�l�Z�y���i�h�l�j�_�[�e�y�_�l�k�y���g�Z���f�_�k�l�g�h�f���j�u�g�d�_

�^�e�y�� �i�j�h�b�a�\�h�^�k�l�\�Z�� �h�^�_�‘�^�u�� �b�� �i�j�h�q�b�o�� �b�a�^�_�e�b�c�� �g�Z�� �w�d�k�i�h�j�l, �n�Z�d�l�b�q�_�k�d�Z�y�� �^�h�e�y�� �b�f�i�h�j�l�Z�� �b�a
�D�b�l�Z�y���^�e�y���h�d�h�g�q�Z�l�_�e�v�g�h�]�h���w�d�k�i�h�j�l�Z���f�h�‘�_�l���[�u�l�v���g�Z�f�g�h�]�h���\�u�r�_.

�<�h�a�f�h�‘�g�u�_���i�h�k�e�_�^�k�l�\�b�y���\�k�l�m�i�e�_�g�b�y���D�u�j�]�u�a�k�d�h�c���J�_�k�i�m�[�e�b�d�b
�\���L�Z�f�h�‘�_�g�g�u�c���K�h�x�a

�I�h�e�h�‘�b�l�_�e�v�g�u�_�� �Z�k�i�_�d�l�u�� �a�Z�d�e�x�q�Z�x�l�k�y�� �\�� �]�Z�j�Z�g�l�b�j�h�\�Z�g�g�h�f�� �[�_�k�i�h�r�e�b�g�g�h�f�� �^�h�k�l�m�i�_
�d�u� j� ]� u�a� k�d�h� c  � i� j� h� ^�m�d�p�b�b  � g�Z  � j� u�g�h�d  � L�K  � b  � h� [� _� k� i� _�q�_�g�g�h� f  � b� k� l� h�q�g�b�d�_  � g�_�n� l� _� i� j� h� ^�m�d� l� h� \,
�^�j�_�\�_�k�b�g�u  �b  �^�j�m�]�b�o  �h�k�g�h�\�g�u�o  �l�h�\�Z�j�h�\,  �\�Z�‘�g�u�o  �^�e�y  �w�d�h�g�h�f�b�d�b  �D�u�j�]�u�a�k�l�Z�g�Z.

�B�g� l� _� ]� j� Z�p�b� y      � g�Z   � j� u�g�d�b     � L�K   � f� h� ‘� _� l     � l� Z�d� ‘� _    � i� j� b� \� _� k� l� b     � d  � k�g�b� ‘� _�g�b� x
�a�Z�l�j�Z�l   �g�Z  �j�Z�k�i�j�_�^�_�e�_�g�b�_  �b  �^�j�m�]�h�c  �w�d�h�g�h�f�b�b,  �Z  �l�Z�d�‘�_  �k�l�b�f�m�e�b�j�h�\�Z�l�v  �i�j�y�f�u�_
�b�g�h�k�l�j�Z�g�g�u�_  �b�g�\�_�k�l�b�p�b�b���b�a���k�l�j�Z�g���q�e�_�g�h�\���L�K.

�H�l�j�b�p�Z�l�_�e�v�g�u�c�� �Z�k�i�_�d�l �  �i�j�b�f�_�g�_�g�b�_�� �h�l�g�h�k�b�l�_�e�v�g�h�� �\�u�k�h�d�b�o�� �l�Z�j�b�n�g�u�o�� �k�l�Z�\�h�d�� �L�K
�k�g�b�a�b�l  �l�h�\�Z�j�h�h�[�h�j�h�l  �k�h  �k�l�j�Z�g�Z�f�b  �^�Z�e�v�g�_�]�h  �a�Z�j�m�[�_�‘�v�y,  �[�h�e�v�r�b�g�k�l�\�h  �b�a  �d�h�l�h�j�u�o
� q� e� _� g� u  � <� L� H.   � J� _� a� d� h  � k� g� b� a� b� l� k� y  � l� j� Z� g� a� b� l� g� Z� y  � l� h� j� ]� h� \� e� y  � d� b� l� Z� c� k� d� b� f� b  � l� h� \� Z� j� Z� f� b,   � k� l� Z� \� r� Z� y
�\�Z�‘�g�h�c���\���D�u�j�]�u�a�k�l�Z�g�_���a�Z���i�h�k�e�_�^�g�b�_���]�h�^�u. �W�l�h���h�a�g�Z�q�Z�_�l���i�j�b�a�g�Z�g�b�_���i�j�_�h�[�e�Z�^�Z�g�b�y  �J�h�k�k�b�b
�\   �m�k�l�Z�g�h�\�e�_�g�b�b   �i�j�Z�\�b�e   �L�K,   �i�h   �i�j�b�q�b�g�_   �h�n�b�p�b�Z�e�v�g�h�c   �j�h�e�b   �L�K   �\  �j�m�d�h�\�h�^�y�s�b�o
�k�h�]�e�Z�r�_�g�b�y�o  �L�K16,  �b  �b�a���a�Z  �h�]�j�h�f�g�h�c  �j�Z�a�g�b�p�u  �j�Z�a�f�_�j�Z  �w�d�h�g�h�f�b�d�b   �D�u�j�]�u�a�k�l�Z�g      �b
�w�d�h�g�h�f�b�d�b      �J�h�k�k�b�b    �b   �^�j�m�]�b�o    �k�l�j�Z�g    �L�K.   �G�Z�i�j�b�f�_�j,      �l�Z�j�b�n�u,  �i�j�_�^�g�Z�a�g�Z�q�_�g�g�u�_
� ^�e� y� � � a�Z� s�b� l� u� � � j� h� k� k�b� c� k�d�h� c� � � i� j� h� f� u� r� e�_�g�g�h� k� l� b,  � a�g�Z�q�b� l� _�e� v�g�h� � � i� h� \� u� k� y� l  � k� l� h�b� f� h� k� l� v   � g�_�d�h� l� h� j� u�o
�k�l�Z�l�_�c   �b�f�i�h�j�l�Z   �\   �D�u�j�]�u�a�k�l�Z�g.

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

14 Bank of Finland BOFIT online 1/2007, www.bof.fi/bofit.
15  �I�h�k�e�_�^�g�b�c���h�l�q�_�l���^�e�y���F�b�g�b�k�l�_�j�k�l�\�Z���w�d�h�g�h�f�b�q�_�k�d�h�]�h���j�_�]�m�e�b�j�h�\�Z�g�b�y���D�J, 19 �Z�i�j�_�e�v 2010�].
16���I�j�b   �l�_�d�m�s�_�c   �k�l�j�m�d�l�m�j�_   �m   �J�h�k�k�b�b   57%   �]�h�e�h�k�h�\   �\   �D�h�f�b�k�k�b�b���L�Z�f�h�‘�_�g�g�h�]�h   �K�h�x�a�Z.   �B�a�f�_�g�_�g�b�_

�w�l�h�]�h  �k�h�h�l�g�h�r�_�g�b�y���\���k�e�m�q�Z�_���\�k�l�m�i�e�_�g�b�y���D�u�j�]�u�a�k�l�Z�g�Z���\���L�K, �k�d�h�j�_�_���\�k�_�]�h, �g�_���k�u�]�j�Z�_�l���[�h�e�v�r�h�c���j�Z�a�g�b�p�u.



�G�_�h�[�o�h�^�b�f�h  �h�l�f�_�l�b�l�v,  �q�l�h  �J�h�k�k�b�y  �b  �D�Z�a�Z�o�k�l�Z�g  �k�b�e�v�g�h  �h�j�b�_�g�l�b�j�h�\�Z�g�u  �g�Z
� w� d� k� i� h� j� l� � � k� u� j� v� y,  � ]� e� Z� \� g� u� f� � � h� [� j� Z� a� h� f,  � g� _� n� l� b� � � b� � � ]� Z� a� Z.  � >� h� o� h� ^� u� � � \� � � [� x� ^� ‘� _� l� � � \� � � w� l� b� o� � � k� l� j� Z� g� Z� o
� n� h� j� f� b� j� m� x� l� k� y  � \  � h� k� g� h� \� g� h� f  � a� Z  � k� q� _� l  � w� d� k� i� h� j� l� g� u� o  � ^� h� o� h� ^� h� \,   � Z  � ^� h� o� h� ^� u  � \  � [� x� ^� ‘� _� l
�D�u�j�]�u�a�k�l�Z�g�Z�� �n�h�j�f�b�j�m�x�l�k�y�� �a�Z�� �k�q�_�l�� �b�f�i�h�j�l�g�u�o�� �i�h�r�e�b�g�� �b�� �g�Z�e�h�]�h�\�u�o�� �k�[�h�j�h�\. �?�k�e�b
�i�h�\�u�r�_�g�g�u�_  �l�Z�j�b�n�u  �L�K  �\�u�a�h�\�m�l  �j�_�a�d�h�_  �k�h�d�j�Z�s�_�g�b�_  �b�f�i�h�j�l�g�u�o  �i�h�k�l�Z�\�h�d  �b�a  �k�l�j�Z�g,
� g� _  � y� \� e� y� x� s� b� o� k� y  � q� e� _� g� Z� f� b  � L� K,   � g� Z  � ^� h� o� h� ^� u  � \  � [� x� ^� ‘� _� l  � D� u� j� ]� u� a� k� l� Z� g� Z  � [� m� ^� _� l  � h� d� Z� a� Z� g� h
�^�Z�\�e�_�g�b�_.

�G�Z  �k�_�]�h�^�g�y�r�g�b�c  �^�_�g�v  �k�l�j�Z�g�u  �L�K  �i�h�e�g�h�k�l�v�x  �g�_  �i�j�b�r�e�b  �d  �_�^�b�g�h�f�m  �f�g�_�g�b�x
�h�l�g�h�k�b�l�_�e�v�g�h  �k�l�Z�\�h�d  �g�Z  �p�_�e�u�c  �j�y� ̂ �l�h�\�Z�j�h�\.  �D�Z�a�Z�o�k�l�Z�g  �i�j�b�f�_�g�y�_�l  �[�h�e�_�_  400  �b�a�t�y�l�b�c
�\���l�h�j�]�h�\�e�_, �Z���l�Z�d�b�_���]�j�m�i�i�u���l�h�\�Z�j�h�\���d�Z�d���i�j�h�^�m�d�p�b�y���\�h�_�g�g�h���i�j�h�f�u�r�e�_�g�g�h�]�h  �d�h�f�i�e�_�d�k�Z  �b
� ^� j� Z� ]� h� p� _� g� g� u� _  � f� _� l� Z� e� e� u  � \� h� h� [� s� _  � b� k� d� e� x� q� _� g� u  � b� a  � ?� <� L17.   � D� j� h� f� _  � l� h� ]� h,   � \� k� _  � _� s� _
� i� j�b�f�_�g�y�x� l�k�y        �w�d�k� i�h� j� l�g�u�_       � i�h�r�e�b�g�u      �g�Z    � j�h�k�k�b�c�k�d�m�x       �g�_�n� l�v     �b    � ]�Z�a,
�w�d�k�i�h�j�l�b�j�m�_�f�u�_   �b�a   �J�h�k�k�b�b   �\   �J�_�k�i�m�[�e�b�d�m   �;�_�e�Z�j�m�k�v.

�B�l�Z�d, �\�k�l�m�i�e�_�g�b�_�� �\  �L�Z�f�h�‘�_�g�g�u�c�� �k�h�x�a�� �g�Z�� �k�_�]�h�^�g�y�r�g�b�c�� �^�_�g�v�� �y�\�e�y�_�l�k�y�� �h�^�g�b�f�� �b�a
�g�Z�b�[�h�e�_�_�� �\�Z�‘�g�u�o�� �n�Z�d�l�h�j�h�\�� �\�e�b�y�x�s�b�o�� �g�Z�� �\�g�_�r�g�x�x�� �l�h�j�]�h�\�e�x�� �D�u�j�]�u�a�k�d�h�c�� �J�_�k�i�m�[�e�b�d�b,
�l�Z�d�� �d�Z�d�� �h�d�h�e�h�� �i�h�e�h�\�b�g�u�� �l�h�\�Z�j�h�h�[�h�j�h�l�Z�� �D�u�j�]�u�a�k�l�Z�g�Z�� �h�k�m�s�_�k�l�\�e�y�_�l�k�y�� �k�h�� �k�l�j�Z�g�Z�f�b�� �L�K. �<
�g�Z�k�l�h�y�s�b�c�� �f�h�f�_�g�l, �g�_�k�f�h�l�j�y�� �g�Z�� �i�h�e�b�l�b�q�_�k�d�b�_�� �a�Z�y�\�e�_�g�b�y, �i�_�j�k�i�_�d�l�b�\�u�� �\�k�l�m�i�e�_�g�b�y
�D�u�j�]�u�a�k�l�Z�g�Z�� �\�� �w�l�m�� �h�j�]�Z�g�b�a�Z�p�b�x�� �\�k�_�� �_�s�_�� �g�_�� �y�k�g�u, �m�q�b�l�u�\�Z�y�� �g�_�h�i�j�_�^�_�e�_�g�g�h�k�l�v�� �i�j�h�p�_�^�m�j
�i�j�b�g�y�l�b�y���g�h�\�u�o���q�e�_�g�h�\���b���j�y�^���^�j�m�]�b�o���k�_�j�v�_�a�g�u�o���i�j�h�l�b�\�h�j�_�q�b�c���\�g�m�l�j�b���k�h�x�a�Z.

�M�e�m�q�r�b�l�k�y�� �e�b�� �w�d�h�g�h�f�b�q�_�k�d�h�_�� �j�Z�a�\�b�l�b�_�� �b�� �[�e�Z�]�h�k�h�k�l�h�y�g�b�_�� �D�u�j�]�u�a�k�l�Z�g�Z�� �a�Z�� �k�q�_�l
�l�_�k�g�h�c���b�g�l�_�]�j�Z�p�b�b���k���k�b�k�l�_�f�h�c���h�l�g�h�k�b�l�_�e�v�g�h���\�u�k�h�d�b�o���\�g�_�r�g�b�o���l�Z�j�b�n�h�\���L�K, �b�e�b���‘�_���k�l�j�Z�g�Z
�k�f�h�‘�_�l�� �e�m�q�r�_�� �j�Z�a�\�b�\�Z�l�v�k�y�� �k�� �[�h�e�_�_�� �g�b�a�d�b�f�b�� �l�Z�j�b�n�g�u�f�b�� �k�l�Z�\�d�Z�f�b, �h�q�_�g�v�� �h�l�d�j�u�l�h�c�� �b
�h�j�b�_�g�l�b�j�h�\�Z�g�g�h�c���g�Z���k�\�h�[�h�^�g�m�x���l�h�j�]�h�\�e�x���k�b�k�l�_�f�h�c, �i�j�b�g�y�l�h�c���\���j�Z�f�d�Z�o���\�k�l�m�i�e�_�g�b�y���\���<�L�H
�\ 1998�]. �\�h�i�j�h�k���h�k�l�Z�_�l�k�y���h�l�d�j�u�l�u�f.

�‡�W�d�h�g�h�f�b�q�_�k�d�Z�y�� �b�g�l�_�]�j�Z�p�b�y � �i�h�e�_�a�g�u�c�� �b�� �\�Z�‘�g�u�c�� �b�g�k�l�j�m�f�_�g�l�� �j�Z�a�\�b�l�b�y, �d�h�l�h�j�u�c
�i�j�Z�\�b�l�_�e�v�k�l�\�h�� �f�h�‘�_�l�� �b�k�i�h�e�v�a�h�\�Z�l�v���\�� �p�_�e�y�o���j�_�r�_�g�b�y�� �k�l�j�m�d�l�m�j�g�u�o�� �i�j�h�[�e�_�f�� �g�Z�p�b�h�g�Z�e�v�g�h�c
�w�d�h�g�h�f�b�d�b. �K���b�g�l�_�]�j�Z�p�b�_�c���i�h�y�\�e�y�x�l�k�y���g�h�\�u�_���\�h�a�f�h�‘�g�h�k�l�b���^�e�y���w�d�h�g�h�f�b�q�_�k�d�h�]�h���j�Z�a�\�b�l�b�y,
�g�h�� �w�l�h�� �g�_���f�Z�g�g�Z�� �g�_�[�_�k�g�Z�y, �d�h�l�h�j�Z�y�� �\�^�j�m�]�� �m�i�Z�^�_�l�� �k�� �g�_�[�Z. �W�l�h�� �e�b�r�v���\�h�a�f�h�‘�g�h�k�l�v, �d�h�l�h�j�m�x
�k�l�j�Z�g�Z, �b�g�\�_�k�l�h�j�u, �i�j�_�^�i�j�b�y�l�b�y�� �f�h�]�m�l�� �b�k�i�h�e�v�a�h�\�Z�l�v, �Z�� �f�h�]�m�l�� �g�_�� �b�k�i�h�e�v�a�h�\�Z�l�v�, - �l�Z�d�� �\
�b�g�l�_�j�\�v�x�� �b�g�l�_�j�g�_�l � �j�_�^�Z�d�p�b�b � �<�;� �h�o�Z�j�Z�d�l�_�j�b�a�h�\�Z�e�� �k�b�l�m�Z�p�b�x�� �k�� �\�k�l�m�i�e�_�g�b�_�f
�D�u�j�]�u�a�k�l�Z�g�Z�� �\�� �L�Z�f�h�‘�_�g�g�u�c�� �K�h�x�a�� �D�Z�a�Z�o�k�l�Z�g�Z, �J�h�k�k�b�b�� �b�� �;�_�e�h�j�m�k�k�b�b�� �^�b�j�_�d�l�h�j�� �p�_�g�l�j�Z
�b�g�l�_�]�j�Z�p�b�h�g�g�u�o���b�k�k�e�_�^�h�\�Z�g�b�c���?�\�j�Z�a�b�c�k�d�h�]�h���;�Z�g�d�Z���j�Z�a�\�b�l�b�y���?�\�]�_�g�b�c���<�b�g�h�d�m�j�h�\.

�=�h�k�m�^�Z�j�k�l�\�_�g�g�u�_���^�h�o�h�^�u���\���D�u�j�]�u�a�k�l�Z�g�_���a�g�Z�q�b�l�_�e�v�g�h���a�Z�\�b�k�y�l���h�l���b�f�i�h�j�l�g�u�o���i�h�r�e�b�g
�b�� �G�>�K�� �g�Z�� �b�f�i�h�j�l. �I�j�b�a�g�Z�\�Z�y�� �\�Z�‘�g�h�k�l�v�� �l�h�j�]�h�\�e�b (�h�k�h�[�_�g�g�h�� �b�f�i�h�j�l) �\�� �d�u�j�]�u�a�k�d�h�c
�w�d�h�g�h�f�b�d�_, �\�� �w�l�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �i�j�_�^�i�j�b�g�y�l�Z�� �i�h�i�u�l�d�Z�� �w�f�i�b�j�b�q�_�k�d�b  �i�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�l�v
�f�h�^�_�e�v  �l�h�j�]�h�\�e�b���D�u�j�]�u�a�k�l�Z�g�Z, �g�Z���h�k�g�h�\�_, " �]�j�Z�\�b�l�Z�p�b�h�g�g�h�c���f�h�^�_�e�b " �d�Z�d���h�^�g�h�c���b�a���k�Z�f�u�o
�w�n�n�_�d�l�b�\�g�u�o�� �f�h�^�_�e�_�c�� �\�� �h�[�t�y�k�g�_�g�b�b�� �\�u�]�h�^�� �l�h�j�]�h�\�e�b. �W�l�h�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �g�Z�i�j�Z�\�e�_�g�h�� �g�Z
�\�u�y�\�e�_�g�b�_���h�i�j�_�^�_�e�y�x�s�b�o���n�Z�d�l�h�j�h�\�� �^�\�m�k�l�h�j�h�g�g�_�c���l�h�j�]�h�\�e�b���D�u�j�]�u�a�k�l�Z�g�Z���b���w�n�n�_�d�l�b�\�g�u�o
�i�m�l�_�c���j�Z�k�r�b�j�_�g�b�y���l�h�j�]�h�\�u�o���i�h�l�h�d�h�\.

�F�u�� �b�k�i�h�e�v�a�h�\�Z�e�b�� �k�l�Z�l�b�k�l�b�q�_�k�d�b�_�� �^�Z�g�g�u�_  �a�Z 2012 �]�h� ̂27 �k�l�j�Z�g�� �f�b�j�Z�� �l�Z�d�� �b�e�b�� �b�g�Z�q�_
�k�h�l�j�m�^�g�b�q�Z�x�s�b�o�� �k�� �D�J. �K�l�Z�l�b�k�l�b�q�_�k�d�b�c���f�_�l�h�^�� �g�Z�b�f�_�g�v�r�b�o�� �d�\�Z�^�j�Z�l�h�\�� �[�u�e�� �b�k�i�h�e�v�a�h�\�Z�g���\
�d�Z�q�_�k�l�\�_�� �h�k�g�h�\�g�h�]�h�� �f�_�l�h�^�Z�� �h�p�_�g�d�b. �I�h�e�m�q�_�g�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �i�h�d�Z�a�u�\�Z�x�l, �q�l�h
�^�\�m�k�l�h�j�h�g�g�y�y�� �l�h�j�]�h�\�e�y�� �D�u�j�]�u�a�k�l�Z�g�Z�� �i�h�e�h�‘�b�l�_�e�v�g�h�� �b�� �k�m�s�_�k�l�\�_�g�g�h�� �a�Z�\�b�k�b�l�� �h�l
�w�d�h�g�h�f�b�q�_�k�d�h�]�h�� �j�Z�a�f�_�j�Z�� �i�h�� �h�[�t�_�f�m�� �<�<�I�� �k�l�j�Z�g�u���i�Z�j�l�g�_�j�Z�� �b�� �m�j�h�\�g�y�� �h�l�d�j�u�l�h�k�l�b
�w�d�h�g�h�f�b�d�b. �D�Z�d�� �b�� �h�‘�b�^�Z�e�h�k�v, �j�Z�k�k�l�h�y�g�b�_�� �f�_�‘�^�m�� �l�h�j�]�h�\�u�f�b�� �i�Z�j�l�g�_�j�Z�f�b�� �b�� �q�b�k�e�_�g�g�h�k�l�v
�g�Z�k�_�e�_�g�b�y�� �k�l�j�Z�g�u���i�Z�j�l�g�_�j�Z�� �g�_�]�Z�l�b�\�g�h�� �k�d�Z�a�u�\�Z�_�l�k�y�� �g�Z�� �^�\�m�k�l�h�j�h�g�g�_�c�� �l�h�j�]�h�\�e�b
�D�u�j�]�u�a�k�l�Z�g�Z. �>�j�m�]�b�f�b�� �k�e�h�\�Z�f�b, �^�\�m�k�l�h�j�h�g�g�b�_�� �l�h�j�]�h�\�u�_�� �i�h�l�h�d�b�� �[�m�^�m�l�� �m�\�_�e�b�q�b�\�Z�l�v�k�y
�i�j�h�i�h�j�p�b�h�g�Z�e�v�g�h�� �h�[�t�_�f�Z�f�� �<�<�I�� �l�h�j�]�h�\�h�]�h�� �i�Z�j�l�g�_�j�Z�� �b�� �m�f�_�g�v�r�Z�_�l�k�y�� �i�j�h�i�h�j�p�b�h�g�Z�e�v�g�h
�f�_�‘�k�l�j�Z�g�h�\�h�f�m���j�Z�k�k�l�h�y�g�b�x. �L�Z�d�b�f���h�[�j�Z�a�h�f, �\���p�_�e�y�o���j�Z�k�r�b�j�_�g�b�y���^�\�m�k�l�h�j�h�g�g�b�o���l�h�j�]�h�\�u�o
�i�h�l�h�d�h�\, �[�h�e�_�_�� �‘�_�e�Z�l�_�e�v�g�u�f�� �^�e�y�� �D�u�j�]�u�a�k�l�Z�g�Z�� �y�\�e�y�_�l�k�y�� �j�Z�a�\�b�l�b�_�� �^�\�m�k�l�h�j�h�g�g�_�c�� �l�h�j�]�h�\�e�b
�k�h���k�l�j�Z�g�Z�f�b���\���g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�c���[�e�b�a�h�k�l�b���b���k���[�h�e�v�r�b�f�b���w�d�h�g�h�f�b�d�Z�f�b.

17  �?�^�b�g�u�c   �<�g�_�r�g�b�c   �L�Z�j�b�n



�I�j�b�� �n�b�g�Z�g�k�h�\�h�c�� �i�h�^�^�_�j�‘�d�_ USAID �w�d�k�i�_�j�l�u�� �i�j�h�\�_�e�b�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �k�� �g�Z�a�\�Z�g�b�_�f
�'�<�e�b�y�g�b�_     �L�Z�f�h�‘�_�g�g�h�]�h      �k�h�x�a�Z    �g�Z   �w�d�h�g�h�f�b�d�m     �D�u�j�]�u�a�k�l�Z�g�Z». �H�g�b���h�k�\�_�l�b�e�b���\�_�k�v
�k�i�_�d�l�j���\�h�i�j�h�k�h�\���i�j�h���L�Z�f�h�‘�_�g�g�u�c���K�h�x�a���b���b�o���\�u�\�h�^�u���a�Z�d�e�x�q�Z�e�b�k�v���\���k�e�_�^�m�x�s�_�f:

    -    �<�\�_�^�_�g�b�_   �?�<�L   �L�K   �k�l�Z�g�_�l   �d�e�x�q�_�\�u�f   �b�a�f�_�g�_�g�b�_�f.   �I�j�b�f�_�j�g�h   92%   �?�<�L
�h�k�g�h� \�Z�g�h    �g�Z   � l�Z� j�b�n�_    �J�h�k�k�b�b,     �d�h� l�h� j�u�c    �g�Z� i� j�Z� \�e�_�g     �g�Z  �a�Z�s�b� l�m    � j�h�k�k�b�c�k�d�b�o
�i�j�h�b�a�\�h�^�b�l�_�e�_�c  �h�l  �b�f�i�h�j�l�Z  �b  �k�l�b�f�m�e�b�j�h�\�Z�g�b�_  �i�_�j�_�o�h�^�Z  �i�h�l�j�_�[�b�l�_�e�_�c  �^�j�m�]�b�o  �k�l�j�Z�g
�L�K�� �g�Z�� �j�h�k�k�b�c�k�d�m�x�� �i�j�h�^�m�d�p�b�x. �W�l�h�� �l�Z�j�b�n, �j�Z�a�j�Z�[�h�l�Z�g�g�u�c�� �^�e�y�� �[�e�Z�]�Z�� �J�h�k�k�b�b,  �Z�� �g�_
�D�u�j�]�u�a�k�l�Z�g�Z.

-   � <  � i� h� k� e� _� ^� g� b� _  � ]� h� ^� u  � D� u� j� ]� u� a� k� l� Z� g  � k� b� e� v� g� h  � a� Z� \� b� k� _� e  � h� l  � j� _� w� d� k� i� h� j� l� Z  � d� b� l� Z� c� k� d� b� o
�l�h�\�Z�j�h�\,  �\�\�h�a�b�f�u�o  �i�h  �h�q�_�g�v  �g�b�a�d�h�c  �l�Z�j�b�n�g�h�c  �k�l�Z�\�d�_  �\  �j�Z�f�d�Z�o  «�m�i�j�h�r�_�g�g�h�c
�i�j�h�p�_�^�m�j�u»   �\   �J�h�k�k�b�x���b���D�Z�a�Z�o�k�l�Z�g,  �b���\���f�_�g�v�r�_�c���k�l�_�i�_�g�b, �\���M�a�[�_�d�b�k�l�Z�g���b���L�Z�^�‘�b�d�b�k�l�Z�g.
�H�q�_� \� b� ^�g�h,  � q� l� h� � � ^�Z� ‘� _� � � _� k�e�b� � �D�u� j� ]� u�a� k� l�Z�g� � � g�_� � � \� k� l�m� i� b� l� � � \� � � L�K,  �m�k�b�e�_�g�b�_� � � f� _� j� � � L�K� � � g�Z� � � d�u� j� ]� u�a� k�d�h-
�d�Z�a�Z�o�k�d�h�c   �]�j�Z�g�b�p�_   �a�g�Z�q�b�l�_�e�v�g�h   �k�g�b�a�b�l   �w�l�h�l   �\�b� ̂  �l�h�j�]�h�\�e�b.  �L�j�m�^�g�h�k�l�v���a�Z�d�e�x�q�Z�_�l�k�y
�\�� �g�Z�o�h�‘�^�_�g�b�b�� �k�i�h�k�h�[�Z�� �Z�^�Z�i�l�Z�p�b�b�� �d�� �w�l�h�c�� �k�b�l�m�Z�p�b�b. �H�^�g�h�c  �b�a  �\�h�a�f�h�‘�g�h�k�l�_�c  �y�\�e�y�_�l�k�y
� k� l� b� f� m� e� b� j� h� \� Z� g� b� _  � j� Z� a� \� b� l� b� y  � ^� \� m� o  � h� k� g� h� \� g� u� o  � k� _� d� l� h� j� h� \  �  � k� _� e� v� k� d� h� ]� h   � o� h� a� y� c� k� l� \� Z   � b
�l�_�d�k�l�b�e�v�g�h�c   �i�j�h�f�u�r�e�_�g�g�h�k�l�b.   �J�Z�a�\�b�l�b�_   �l�_�d�k�l�b�e�v�g�h�c   �i�j�h�f�u�r�e�_�g�g�h�k�l�b  �a�Z�\�b�k�b�l  �h�l
�i�j�b�f�_�g�_�g�b�y  �g�b�a�d�b�o  �l�Z�j�b�n�g�u�o  �k�l�Z�\�h�d  �g�Z  �b�f�i�h�j�l�� �l�d�Z�g�b,   �\   �d�h�f�[�b�g�Z�p�b�b   �k
�i�j�h�l�_�d�p�b�h�g�b�k�l�k�d�b�f�b   �l�Z�j�b�n�Z�f�b   �g�Z   �]�h�l�h�\�u�_   �r�\�_�c�g�u�_  �b�a�^�_�e�b�y (�\���j�Z�f�d�Z�o���<�L�H).

-    �<�\�_�^�_�g�b�_  �?�<�L  �L�K  �i� j�b�\�_�^�_�l  �d  �i�h�\�u�r�_�g�b�x  �i�h�l�j�_�[�b�l�_�e�v�k�d�b�o  �p�_�g.  �P�_�g�u  �g�Z
�l�h�\�Z�j�u, �b�f�i�h�j�l�b�j�m�_�f�u�_���b�a���k�l�j�Z�g���L�K, �g�_���b�a�f�_�g�y�l�k�y, �g�h���p�_�g�u���g�Z���l�h�\�Z�j�u���b�a���k�l�j�Z�g���^�Z�e�v�g�_�]�h
�a�Z�j�m�[�_�‘�v�y�� �a�Z�f�_�l�g�h�� �\�h�a�j�Z�k�l�m�l. �:�\�l�h�f�h�[�b�e�b���b�a���k�l�j�Z�g�� �^�Z�e�v�g�_�]�h�� �a�Z�j�m�[�_�‘�v�y  �k�l�Z�g�m�l  �g�Z�f�g�h�]�h
� ^� h� j� h� ‘� _  -   � g� Z� k� l� h� e� v� d� h,   � q� l� h  � b� f� i� h� j� l  � b� a  � J� h� k� k� b� b  � k� l� Z� g� _� l  � i� j� Z� d� l� b� q� g� u� f  � \   � [� h� e� v� r� b� g� k� l� \� _
�k�e�m�q�Z�_�\.

�‡�<�� �d�h�g�_�q�g�h�f�� �b�l�h�]�_, �_�k�e�b�� �L�Z�f�h�‘�_�g�g�u�c�� �K�h�x�a�� �[�m�^�_�l�� �n�m�g�d�p�b�h�g�b�j�h�\�Z�l�v�� �m�k�i�_�r�g�h, �l�h�� �m
�D�u�j�]�u�a�k�l�Z�g�Z, �g�_�k�h�f�g�_�g�g�h, �_�k�l�v�� �\�h�a�f�h�‘�g�h�k�l�v�� �i�h�d�Z�a�Z�l�v�� �k�_�[�y�� �\�k�_�f�m�� �f�b�j�m�� �d�Z�d�� �k�_�j�v�_�a�g�h�]�h
�k�h�x�a�g�b�d�Z�� �w�l�h�c���h�j�]�Z�g�b�a�Z�p�b�b. �I�h�l�h�f�m, �q�l�h�� �\�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �l�h�j�]�h�\�u�_�� �h�l�g�h�r�_�g�b�y�� �f�_�‘�^�m
�k�h�[�h�c���\�� �l�j�_�o���k�l�j�Z�g�Z�o���L�Z�f�h�‘�_�g�g�h�]�h���K�h�x�a�Z  �i�j�_�\�u�r�Z�_�l���\�� �^�\�Z���j�Z�a�Z  �\�g�_�r�g�b�c���l�h�\�Z�j�h�h�[�h�j�h�l
�d�Z�‘�^�h�]�h�� �b�a�� �g�b�o. �G�h�� �L�Z�f�h�‘�_�g�g�u�c�� �K�h�x�a�� �g�_���^�h�e�‘�_�g�� �i�j�_�\�j�Z�l�b�l�v�k�y���\�� �j�u�g�h�d���k�b�e�v�g�h�c���J�h�k�k�b�b
�b�e�b�� �^�j�m�]�h�c�� �k�l�j�Z�g�u, �]�^�_�� �h�k�l�Z�e�v�g�u�f�� �i�j�b�r�e�h�k�v�� �[�u�� �[�u�l�v�� �_�f�m�� �k�u�j�v�_�\�u�f�� �b�k�l�h�q�g�b�d�h�f�� �b�e�b
�i�h�l�j�_�[�e�_�g�b�_�f�� �_�]�h�� �l�h�\�Z�j�h�\. �>�e�y�� �w�l�h�]�h�� �g�_�h�[�o�h�^�b�f�h�� �k�h�a�^�Z�l�v�� �m�k�e�h�\�b�y�� �^�e�y�� �j�Z�a�j�Z�[�h�l�d�b
�j�Z�\�g�h�i�j�Z�\�g�u�c�� �i�h�e�b�l�b�d�b�� �\�� �h�l�g�h�r�_�g�b�y�o�� �j�Z�k�l�m�s�b�o�� �p�_�g, �k�h�\�f�_�k�l�g�u�o�� �i�j�h�f�u�r�e�_�g�g�u�o
�h�l�j�Z�k�e�_�c, �k�h�\�f�_�k�l�g�u�o�� �l�_�o�g�h�e�h�]�b�_�c, �b�� �k�h�h�l�\�_�l�k�l�\�_�g�g�h�� �b�o�� �j�_�a�m�e�v�l�Z�l�u�� �l�h�‘�_�� �^�h�e�‘�g�u
�j�Z�k�i�j�_�^�_�e�y�l�v�k�y�� �j�Z�\�g�h�f�_�j�g�h� � �d�h�f�f�_�g�l�b�j�h�\�Z�e�� �:�a�b�f�‘�Z�g�� �B�[�j�Z�b�f�h�\�� �\�� �]�Z�a�_�l�_ «�D�u�j�]�u�a
�L�m�m�k�m»18.

�<�� �a�Z�d�e�x�q�_�g�b�_�� �f�h�‘�g�h�� �h�l�f�_�l�b�l�v, �q�l�h�� �k�� �b�g�l�_�]�j�Z�p�b�_�c�� �\�� �L�K�� �i�h�y�\�e�y�x�l�k�y�� �g�h�\�u�_
�\�h�a�f�h�‘�g�h�k�l�b���^�e�y���g�Z�r�_�c���k�l�j�Z�g�u, �d�h�l�h�j�u�_���f�u���^�h�e�‘�g�u���i�j�b�f�_�g�b�l�v���l�Z�d, �q�l�h�[�u  �i�h�e�b�l�b�q�_�k�d�b�_
�n�Z�d�l�h�j�u���i�h�f�h�]�Z�e�b���j�_�r�Z�l�v���w�d�h�g�h�f�b�q�_�k�d�b�_���i�j�h�[�e�_�f�u.
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