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�� %3#F= �[	 �V 0WD3�aFV»  %�dP �� 0���.*� 0F���M��Vw� « �$ �d`��(M ��  �3,d!

%#Wy(�. /�#�� �/ )w (     ��dH�P3 �� �d7#I �dD�F���M��I 1�6�I�d  �I 0JRD �CG23 �$

  "��dI ��dK�3 3� /�/- 5��J( Q#. *� >3 LC$ �6�I�  B�3 ��NG- >3 /D�3� �&��(3  * /dD3

1�*M#D >3 Q#. *� 5C'��2    �V�d  3� �dC)3 i�d. �dWC$ 1 �d2   �d7#V �dD�F���M��V 1

/F�WD3� .�I�  >3 %#Wy(�.�2�I 1 %3#F= �$ �7#I �D�F���M�»1�*M#D 1�2�#	#( «  ��d�

0( �I /FI»"/�3�2   �*�d� 13�d$ 0SP3* 9�(/) * 9r#H[( �$ 3� /�/- 1®#'#F&	 *

5�  * �5�/U	 0RCR: 1�2�3>�$ �� %����J( �$0( ��K�3 3� 0SP3* 1�2 /dFI .   Bd�3 �d$ *3

0( /CI�	 ��&D/FI�V1�*M#D �WCD >�CD �G�: �2�*�F��r�$ 1  /d��$ �&N$ �/F �$ �� 3� 0

"�6$ �r�$ �CaCI �$ ,I�G	 �GCP * 1�*FFV/)Drabenstott et al., 2003: 74( .

   �d���� 0F���M��dI Q#6a( �$ 1�	 "���W! /D#C� ��� �! �$ �W��R( �� �2��.*� �S.#	

�.3 .     ��dK�3 �0���d.*� �Sd.#	 �� �dkD O:�< t�n 3 * 9�W.#( �8�: i�: ��

�$ 3� 0F���M��I"#C  %3#F=0( �S.#	 �� �D��#- �N)3/( 13    /dD*� �d.3 ���dP �I /FD3�

/FI m��W	 3� �2��.*� �S.#	 .  �2��d.*� �� 0F���M��I 1�R	�3 9�*�8 �$ �"#C  B�3 ��

0( �-#	 ,CD�D#! �$ ª�# ]D3®M �I 13      /dFD�G2 3� 0���d.*� 0F���M��dI ��Sd.#	 1�d2

�<�� ��K�3 13�$ 0NCWD���0N�  mC.* 1�2 0d( 0RN	    �d$ 3� %M %3�3/G�d.�C. �/dF��GD

 %3#F= �$ 3� %M %3>�*�JI ���)�F  0���.*� 0X�a M >3 1�C!#N- 1/CNI 5: "3� %3#F=

0( �kD �� 1>�*�JI 1�2/(M�� �#U6$ 13�$ 1�3,$3  %�d&(3 %3#F= �$ 3� %M %�D> * /D�C!
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0( 0RN	 %�J',F( 9�*�K( �� ��I* Q/= �i;R�.3 �"#C  B�3 �I /FFI  L2�dI * 0X�W$3

���G: �$ 3� %�DM /�/  >�CD0( O-#( �S(�- 1�2�#  ."*�! B�3 0(�G	 13�$ ��U'3 �d2 �

�NC.* �i��� 3 * 0F���M��I ��K�3     "�3#D�d) ��3�d�3 0!/dD> �dCaCI �#dU6$ 13�$ 13  * �d2

0dd( �kD��#dd( 9�dd=�G�-3 E'�dd. ��ddH�P3 * fCdd[( ��ddK�3 %M 5dd(�S	 �ddKC�D �ddI /dd �$

0(/ �$)�%�U.������:w��.(

     0d( ��dK�3 %�dF���M��I 13�d$ 3� 1/d�/- 1�6�<�� 0F���M��I   0d( �dI /dFI  /dFD3#	

       �d��� Ed6�*� * /dF2� L�3,d�3 3� �#d) ���(�d. * 0^3�3� �/FJnU$ �#U6$ 3� %� /(M��

   OdWI �� /d�/- 1��H�P3 9;C&J	 �KC�D �� 3� 0���.*� m(3#- �� 0!/D> ��3/D��.3

 / � f.#�( * �7#I 1�2��I*/F2�)Henly, 2002( .    u�dA( Od'�A( �d$ 02�XD �$

    0d( zdN�n( Q#dN= %�d.�F ��I * BCHHn�( 93�kD * 0F���M��I �FC(> �� "/   %3#d	

��$ 0� 0���.*� 0:3#D �S.#	 �� 0F���M��V �CG23 * LRD �$ 0�:3�$ . �l�) BCG2 �$

        >3 �Sd.#	 i�d: �� 1�2�#dJI �d<#H) ��2�#dJI �dxI3 �� �d8�: i�: �� �I �.3

�I �� %3#F= �$ 0���.*� 0F���M���U23�    0:3#dD 0=�dG�-3 * 1��dH�P3 �S.#	 * / �

0( ��� 0���.*�/FFI.

     >3 0d&� /^#d. 1>�*�dJI md(3#- * 0���.*� ��H�P3 ����[	3 /^#. �#JI �� ;x(

%�(>�.0( �C'�S� 0���.*� 0F���M��I �S.#	 �FC(> �� �I �.3 0��2/FI .   %�(>�d. Bd�3

�����* ��3� #Z=   �d�6$ fCd[( �� BCF¬G2 * 0���.*� 0F���M��I �S.#	 %M ?/2

/ �$ 0( �2�6  �(#: * �2�6  �� . >3 OI�( %�(>�. B�3w���C:;< �$ �*�J(�2 1

      * �Sd.#	 0d$�K	 9�dRCR[	 * 9�dS'�A( b�d.3 �$ 3� 0F� LD3� �I / �$ 0( zN�n(

0( i�R�D3/2�)   �%3�dX�� * 0D�d��3� �#�/G:3����:w�� .(   �d$ �d�*   �dC'�S� * ]Cd.�	

»0F���M��I �S.#	 �W.�( «      ��#dJ	 * �Sd.#	 %M ?/d2 �dI ��dI "�� 3 /F2 �#JI ��

�.3 0���.*� 0F���M��I.
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 !�%$�J��5

      BC��d� 3� 0���d.*� 9;&dJ( "/dG= 5d�r� >3 0&� �0���.*� �S.#	 %3�kFU:�< �xI3

"�6$ °�D %�#$ m$�F( * ���(�. �#UGI �1�*    �9�-�d6( ��P�dD i���d 3 * 1��&C$ �0'�(

0( 0�./XF	 * �R�/FD3� .  0��d�#� OU. �T�G�-3 �� %�F���M��I �&F�3 �$ �-#	 �$ B�3�$�F$

"�6$ L�3,�3 *  0d( L�3,d�3 3� ��I �>�3 T�G�-3 @A. �� * "/  1�*   �dC:*� * /dF2�

0( r�$ 3� �S(�- �D/$ �� �;	 * 0S./D�$ .- ��#J	 OU. %�F���M��I 1�2��I �$ �S(�

0( B���M��I * �;)    0d( T�dG�-3 �� 0!/dF'�$ * /d � OU. �(3 BCG2 * /D#  �#d  .

  �d������ �S(�- �� �3��3 ���xI3 f.#	 0!/D> "#C  �� %3#F= �$ 0F���M��I �I 0D�(>

0( �S.#	 m��. ��CW$ �S(�- %M ��# /$��) �0FCW: "� ���� ��j.(   >3 5d<�: Y��d�D

*�� 0RCUA	 9�S'�A( 0F���M��I 0D�6- %�$ "/�� "®)GEM()�(�I /2� 0( %�JD:

�.0FS( * �Ux( ��U	�3��3� �#-* 1��H�P3 / � * �D�F���M��I 1�6�C'�S� BC$ 1�3�.

w.      1��dH�P3 /d � /F�dWCD �3��#d)�$ r�d$ @A. �D�F���M��I 1�6�C'�S� >3 �I 0��2�#JI

/D�3� 0FC���)Markley, 2005(.

 * 0F���M��I �S.#	 �$      * �d2r�I �d$ %�C���d.*� �B���M��dI �d7#I 1�6�I�  ��K�3

0( �.� �#) >�CD ��#( 9�(/) �2��.*� 1��H�P3 / � �� 1���> �C��	 �(3 B�3 * /F$��

��3� �2�6  �$ 9�-�6( "/�/� L2�I * . >3 #NG( ��2�6  %#¬G2 ,CD �2��.*� BCF¬G2

zJI * /�/- 1�6�<��"�6$ * zJI �I /F�W2 "/JD$ 1�3��$��<�� B�3 >3 mP#(  �d2

OWI ��K�3 *�$�P� * /�/- 1�2��I*  0d( �%M 1�dFU( �$ ����    1��dH�P3 1�d�3,( /dD3#	

��*M "3�G2 �$ %�C���.*� 13�$ 1�CXGJ7)Lordkipanidze, et al., 2005: 791(.
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*�CD �UWD %�#$ r�$ �N= �$    �dC'�S� %�#d$ 0NdH� * BCd(> �$ ��I 1 �d2  1>�*�dJI 1

      1��d&C$ T#dD �d� * 1>�*�dJI �dC'�S� "�*� BC: �� %�6F� 1��&C$ T#D �� "�3#G2
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��3� �#dd-* �2��dd.*� �� 0NddH� . "�ddXF$ �Sdd.#	 * ��ddK�3 �B�3�$�ddF$�dd2 * �dd7#I 1

f.#�()SMEs()�(Ln$�2      �d$ 0���d.*� �l�dF( �� 9�(/d) * �SFd< �1>�*�JI 1

C2�( �N=   D3#	 0d( �r�d$ 0�3,'���d 3 � dF      LdD3� "c�#d$ %�C���d.*� >3 0d2*�! 13�d$ /

E^3� * /'#( i��� 3 �%�D3#- * %�X�)#(M�   ��dK�3 �dP#( i��� 3 �0NH� %3��&C$ 13�$ *

FFV/ .   �� 1#dP 0'���d 3�#) Ldn$ �I /D/R�S( i#[	 * �S.#	 %�D3���H�P3 >3 1��CW$

��H�P3 ���� 0G6( LRD�G2 �S.#	 /F�3���a�3 �UD�-0(�/FI?�<  �d� �&F�3 >3 �kD

/ �$ ��.*� BCFI�. 13�$ i��� 3 * /(M�� mUF()Mohapatra et al. 2007: 163(.

 /D/R�S( 0���.*� �S.#	 %3�kFU:�< �xI3» ��1�2��U23�  �d$ /��$ �0���.*� �S.#	

T#F�( 0���d.*� ��H�P3 1>�. «  �#d  Q>r �d-#	 .     0d!c�* �d$ �d-#	 �d$ B�3�$�dF$ �d2 1

      0��d.�F  �d$ 0F���M��dI �dI ��dI �=�3 %3#	 0( 0F���M��I Y���D * ?3/23 * %�F���M��I

�<���2�FC(> �� zN�n( 1�2   "�dXF$ �Sd.#	 * ��dK�3 �$ * 9*�a�( 1 �d2  * �d7#I 1

�>�. 0( �3#G2 0���.*� ��H�P3 1>�. T#F�( 13�$ 3� �FC(> f.#�( .  1>�d. T#F�( ]�

>3 �R'3 �$ ,!�2 0���.*� ��H�P3fC[( %�F���M��I �&F�3 �X( �#  0GD �R[( %*�C$�2 1

�<�� �#) 0���.*��2    �d6DM >3 �dFC6$ "��a�d.3 �$ * /F.�FJ$ 3� 5Sa'�$ * "#R'�$ m$�F( *

    fCd[( 13�d$ 3� ��dH�P3 * i���d 3 T#F	 �d2    /dD�*�C$ %�d�(�3 �d$ 0���d.*� 1 .  LdRD >3

  d  0d #� EJ7 ON�3 ��.*� 0�SF< �S.#	 �� 0N[( %�F���M��I �d.3 "/ .   �#dl Bd�3

 �� �I �#  0( ir/�.3 ��dU23�      5CdWD��� YCdW$ /dF(>�CD 0�SFd< �Sd.#	 13�d$ �d2 1

fCdd[( 13�dd$ 0(#dd$ �ddD�F���M��I�dd2/ddFI 0dd( E23�dd� 0UddWD �dd�,( �dd� 0���dd.*� 1

)Bar-El and Felsenstein, 1990: 257( .e[$ �$ �-#	 �$�2  �� 0F���M��dI �#� 1

fC[(�2�F  �$ /D3#	 0( 0���.*� 1�<�� 0��.�2    >3 "��a�d.3 �� 1�*M#dD * /d�/- 1

�<�� * m$�F(�2�C'�S� 0���#&  * / � 13�$ �FC(> �#-#( 1�2  "/d(M E23�� T#F�( 1

fC[( �� �3/��� * /'#( i��� 3 ��K�3 e=�$ �(3 B�3 *�2���! 0( 0���.*� 1 .
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G��H� J��
     >3 0d&� %3#dFS$ Q;d�3 %��d.3 �I �.3 0N( 0	�S'�A( u�l �� Q�KD3 5<�: �CR[	 B�3

%��.3�.3 "�#$ 9#N��� 1�2 .      �dkD >3 * "�#d$ 1��$��dI �dCR[	 T#dD �kD >3 �S'�A( B�3

�.3 "/  Q�KD3 0J��GC� 9�#H$ ,CD �CR[	 �*� .    �%�C���d.*� �dCR[	 1��d(M �S(�-

�.*� 0(;.3 13�#  1�Z=3 * %3��C2� �d.3 "�#$ g�U  %��W2� 1�2� .   Bd�3 Q�dKD3 ��

�*� >3 �CR[	 * �(�FJ.�� ��U:�H( %#¬G2 0aN�n( 1�2PRA   �d.3 "/d  "��a�d.3 .

   �dD#GD �dRAF( g�n�D3 �� �I / �$ 0( Q;�3 %��.3 �� g�U  %��W2� �S'�A( ��#( �RAF(

�*� >3 %#¬G2 0��2GIS       0dN[( %3��/d( * %�d.�F ��I 93�dkD * %�dD�23�! �d( *

 �d.3 "/  "��a�.3 .  ]��	�d( >3 *SWOT      �d^3�3 * 9�d=;l3 5dCN[	 * �d�,K	 13�d$

"�6$ �2��&23��.3 "/  1�C! .

�"��" �OW�
 x�e�"# <�%J$�

�*� >3 %��.3 0���.*� �RAF( �� g�n�D3 13�$ u�l B�3 ���2  �d$ BCF¬G2 * 0GN= 1

  ?/d2 0���d.*� �RAF( 0N[( %3��/( * %�.�F ��V 93�kD �CG23 5C'�   "/d  "��a�d.3

�.3 .  �0`�®#d'#V3 f�3�  * 0SCUl �CS8* �kD >3 Q;�3 %��.3 5V 3/�$3 ���I B�3 13�$

���! �3�P 0.��$ ��#( 0=�G�-3 * 0XF2�� �CS8* * f�3�  �1��H�P3 �CS8* . ��

   "/d  0Sd. �"�#$ 0F���M��V * i��� 3 �S.#	 �D�G2 �V u�l ?3/23 5C'/$ �8�: u�l

 0<�) �-#	 "�3#G2 �.3�H)�  * 5(3#= �$�2   ECd �$ ��d 3� 0F���M��dV �� ��#( 1 .

 * 5CN[	 * ��,K	 ��#( ��> 1�6 *� >3 "��a�.3 �$ * "/  1�*M mG- Q>r 9�=;l3 3�'

/���! g�n�D3 �S'�A( ��#( �RAF( ���6D ��.

 *# �3����#GIS)z( :  �)�d  �d$ �-#	 �$ >�CD ��#( 9�=;l3 0(�G	 �*� B�3 ��  1�d2

 0��C�3��- 9�=;l3 E�WC. >3 "��a�.3 �$ * "/  BCCS	)GIS(    5dCN[	 * �d�,K	 ��#d(

�JRD * ���! �3�P�2     �dCaN	 �d$ �d��6D �� * "/d���! B�*/	 ��3#( >3 �� �2 13�$ 0�
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��r�2�¤ ���d 3 �S.#	 �kD >3 1��6$ f�3�  �V %��W2�    ��#d( /F�d 3� 0F���M��dV * i

���! �3�P 0��.�F .
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�/�"�.#$] : �dCP� LKF. 13�$    �d$ "*;d= �d	GIS    ,dCD 1�dX�� 1�6d *� >3

  �*� Bd�3 �dNG- >3 �V �.3 "/  "��a�.3 �d2   �d.3 %�dD�23�! sd( �*� � .  9�d=;l3

mG-�)�  �$ �-#	 �$ "/  1�*M  ,dCD �*� B�3 �$ "/  ����! �kD �� 1�2��CS( * �2

 * ���! �3�P 5CN[	 * ��,K	 ��#(�¤/D/  g�n�D3 OC	�	 �$ O.�F( %��W2�.

|�	 s
�4,�)}(      Bd�3 �� ?/d2 �dRAF( g�dn�D3 /dF�M�� �� �V �.3 0 *� BC(#.

�dd.3 �dd���! �3�ddP "��a�dd.3 ��#dd( u�ddl . �dd$ �dd-#	 �dd$ 9�dd=;l3 ,ddCD �*� Bdd�3 ��

�)� �2 * ���! �3�P 5CN[	 * ��,K	 ��#( >�CD ��#( 1�¤    13�d$ Od.�F( %��dW2�

/D/  �nJ( 0F���M��V * i��� 3 �S.#	.

 �N:�( �. B�3 >3 ]��¤       * >�dC�(3 B���dJC$ 0dD3*3�� * >�dC�(3 �dkD >3 �dI %��W2�

   �3/dS	 �d$ �(�FJ.�� �� 0l * "/  g�n�D3 /F� 3� 3� 0D3*3���¤   �%�d.�F ��V >3 �daD

B���! �kD �� �$ /  ��R( * 0��S( 0N[( BC'#�W( * %3��/(  ��3#d( 0(�G	�  %��dW2�

 BC$ >3 3� /F�W2 O.�F( u�l Q�KD3 13�$ �V 3��¤/F��GD g�n�D3 %��W2�.

 �*/: 1�*M mG- >3 /S$j¤ 0N[( BC'#�W( * %3��/( �%�.�F ��V 93�kD >3 �kD�

        �dRAF( 0��d6D g�dn�D3 13�d$ * /d  g�dn�D3 ��d 3� 3� 0D3*3�� B��	r�$ �V %��W2��

���V �$ �#V�( %��W2�       0dl >3 ]d� �d��6D�� * /d���! 0d��S( %��d.3 �� 0N<3 1�(�

   Odn�F( 1�6D��dW2� �. >3 0`� �V g�U  %��W2� ��(����V 0��6D �kD �$ * �#� 5:3�(

 �D#GD �RAF( %3#FS$ �#$)?/2 (/���! 0��S( * g�n�D3.

��6$ 1�2��&23� �^3�3 13�$ u�l B�3 ���(�D�$ * 1�6�,��1��U23� 0��d.�F  /F(>�CD

   93/d�/6	 * �6�d<�� �zSd8�9#P ��RD     0F���M��dI t#dH) �� �dRAF( �� �#d-#(

E��#$ 0���.*� .      �d$ �dWN- BCdF¬G2 * %��d.3 %r#�dW( �$ 0J�/D3 E2 9�WN- �� 3�'

   * �d��! �3�dP 0.��$ ��#( ��3#( B�3 0N[( Q��( * �2��.*� 13�#  1�Z=3 �%3��C2�

   �d<�� �zSd8 �9#dP ��RD    ��a�d.3 �d$ 3� 93/d�/6	 * �d2   * %�d.�F ��I 93�dkD >3 "
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