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����� ���� �� � !"#$�	 %�& �� '�(��)* +, '��-./ �� 0��* 1 "�2��3 !4$�5� 6��$�
7��8� 1 ����� "/ 9,+�1�)* 6$�:$�6� �,�;� ,� �(�+�$ .=�, +, !=-- 	 "/ �>�& ?(1@� !1�

 '+�1�)* ����� "/ 6$�:$� �� 9,+�1�)* �EF)� '�5/
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���$��+ !6:��G& 1 6	���� !6;�[� B��3 Z5� �� ")�� 9,+�1�)* �EF)�
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2�],""/1� ,KH� ": A, 1 k 	�� ��-./ BF)� 1� �/ '+�1�)* J��& l�/�� !6F� W�$1�

" 5I "/���8� 1 �-A�	 65� '�(�/�� !'�[�� 1 '+�1�)* '�( ���1�D� `���-S

"/ 6$�:$��$, +�-� ���� �-A�	 �5�,�� B-8.	 ',�/ "* �$, 6	���� . ',�/ !+�1�)*

�-A�#� ��H�, "/ �$, �+2 !�-U��� 4.* +, 6UQ5� ���:�, m� �/ ��� '�( 1 �����

=-;�� 1 �,K/, !�� :3, B- b +, 6	E-8.	 1 ���8� !6	�3EV, ����� !'+�1�)* �20

 "G-/ !n\L	1 �,+�/�6$�:$4$�5��;�/ ":;,�) !6CG	�/����(W!6��$ +, 1 K*,��

�)* ����� Jo,�, '+�1)6�1�#	 !6]�\� 1 6:A1� ��.$p� �5���9��+�$ 1 !�( '�(

9,+�1�)d ( �A�& =��:8/ �� 4$�5� ����� =-�q	 !7��/ '+�1�)* J#$�	 ',�/ '�,K/,

"/ "#$�	 ',�/ �+2 l�;6� ��G;�1� . !�(�:$1� �:)-/ �� "* �$, '�10��� 9���;

6��$�������� '�(6��$�"5-�+ ��"/ 9�S���S '�( '+�1�)d ����� Jo,�, 7@�1

��,� ��I1. "5�K(�� '��d 9�-��:$1� "/ '+�1�)d ����� J-Cd Jo,�, !�$, PC.� "r�0

 !'��\:b, ��� +, "d ��,� s:-#GI "��:$0 1 ���G& +, '�& "/ +�-� 1 �$, �,�;� 1

�;�/ "-I�	 B/�b) !'�:�E*���R( . ���� m� +, ��� ���� �-#GI �tp� `��N:$,

� ��I��6� "* !��,� 6[:./ 9�S���S B�,�3 "/ '��\:b, ��*��* � "/ ,� B�,�3 =�, 9,�	

 ��* P-.U	 71�S "$) �1�)� 9�$�58�DHV +,�5C( !���� ( l�/�� "* !6��a� B�,�3

 W�$, ���.� "/

g u63�G:I, B�,�3u 1 W�$, "#��I ��:��$ "/ l�/�� "* !'��\:b,

f u 6���+�$ ��:��$ "/ "* !6���+�$ B�,�36� l�/�� ">�3 l�U���;.

7�-r-� �-#>1 !Xb,1 �� ": A, 6��G	 ',�/ "v !B�,�3 JG( �-G(, 1 W�$, �	

w�\� 6��G	 ',�/ "v 1 ������.-� 9�.F� !9�S�55* .63�G:I, 7�S��� +,u

7�8/ !'��\:b,6� �,�b �-tq	 �D	 !7,� =��5v +, ����� +, '�-S ���b ��I1 1 !��-S

P* x�5-U� K-� �����-G(,7,� =�, =��	�.-� �( .'�5/�)b �t, �/ !6��:$1� �-#GI ��-
'+�$,�I ":$�-� !63�G:I, �� 6$�-$ '�(6� y� 6��("/ !"H-:� �� 1 W�(�"��S ',

?L/ !��F;0 �� ":N8�6� �1�D� z�� ����� �G#� +, �-#GI +, 7�G3 6��(���; .

 "G-/ !n\L	1 �,+�/�6$�:$4$�5��;�/ ":;,�) !6CG	�/����(W!6��$ +, 1

�)* ����� Jo,�, '+�1)6�1�#	 !6]�\� 1 6:A1� ��.$p� �5���9��+�$ 1 !�(

 �A�& =��:8/ �� 4$�5� ����� =-�q	 !7��/ '+�1�)* J#$�	 ',�/ '�,K/,

"/ "#$�	 ',�/ �+2 l�;6� ��G;�1� . !�(�:$1� �:)-/ �� "* �$, '�10��� 9���; 6� ��G;�1� . !�(�:$1� �:)-/ �� "* �$, '�10��� 9���; 6� ��G;�1� .

����� '�(6��$�"5-�+ ��"/ 9�S���S '�( '+�1�)d ����� Jo,�, 7@�1

 "5�K(�� '��d 9�-��:$1� "/ '+�1�)d ����� J-Cd Jo,�, !�$, PC.� "r�0

 !'��\:b, ��� +, "d ��,� s:-#GI "��:$0 1 ���G& +, '�& "/ +�-� 1 �$, �,�;� 1

�;�/ "-I�	 B/�b) !'�:�E*���R( . ���� m� +, ��� ���� �-#GI �tp� `��N:$,

6� "* !��,� 6[:./ 9�S���S B�,�3 "/ '��\:b, ��*��* � "/ ,� B�,�3 =�, 9,�	

 ��* P-.U	 71�S "$) �1�)� 9�$�58�DHV +,�5C( !���� ( l�/�� "* !6��a� B�,�3  +,�5C( !���� ( l�/�� "* !6��a� B�,�3  +,�5C( !���� (

 W�$, ���.� "/

63�G:I, B�,�3u 1 W�$, "#��I ��:��$ "/ l�/�� "* !'��\:b,

 6���+�$ ��:��$ "/ "* !6���+�$ B�,�36� l�/�� ">�3 l�U���;.

7�-r-� �-#>1 !Xb,1 �� ": A, 6��G	 ',�/ "v !B�,�3 JG( �-G(, 1 W�$, �	



9,+�1�)* �EF)�6$�:$� ��... %�$ !"#$�	 1 �:$1� "��5C\�gh `��G; !i�ei

9�G({�* 1 |�/K	�; "* "��S�}-S1)g(7�; �10���"v !��, ���b 6��5* '�(��:��$ �./

"/ 6	���� K*,�� "* ��; ~3�/ �U� +, 6����� 9�-� �� �*�/�� '��,KI ���]

�55* BG3 6��:$1� .

 ',�/9��+�$9,+�1�)* +�-� ���� ����� 6(�1�-A�#� B-8.	 ���/ !�8�0 �A�� '�(

��[�"/ �(��8� ',�/ "* ��; 7�,� ��$ 6)U� 1 "#$�	 '�$(\� '� 6:A1� 1 6]�

"o,�, 1 �(��8� =��/ "#I,�� �/ +�1�)d !��[(� =�, +, �	 �$�N�, B/�b ����� `�5(�

�,KS��*+, !9,"5�K( �/ ��� k�,�; 1 �(+�-� �/ 4$�5:� ������, 1 �E-8.	 "��N\5� ',

7�8/��; �5�.����� ���� !"#$�	 %�& �� '�(��)* +, '��-./ �� 4$�5� 6��$�

9,+�1�)* ',�/"/ 1 ��,�� ��I17��� 9,+�1�)* 7@�1 1 ����� "/ 6$�:$� ',�/ !��

7��8�9��+�$ ���$ 1 6:A1� 9,�,KS��* "* 6��(6� ">�3 �("/1� 6	EF)� �/ !�55* 1�

6����; .

 ���� ����� "/ 9,+�1�)* 6/�-:$� J5-�+ �� 9,1,�� �EF)� ��I1 "/ "I�	 �/

���A1, �>�& 71@� w�( !+�-� !'�5/ 6$�:$� �� 9,+�1�)* �EF)� =-- 	 1 B-CD	

%�$ 90 6���+ `�1�D� 1 7��/ '+�1�)* ����� T,��, "/ '�(���� �	�����$,.

��(� !)���* � 
)�
�
 �UD	 ',�/ "* �$, ��0��* 6��(��8� ��I1 1�S �� '+�1�)* 1 6��:$1� J#$�	

4$�5� +, ���/ !"#$�	 w,�(,{�CQ� 1 =��	9��+�$ =��	6(�7�8/ =FG��5;�/ �5� .

9��+�$ �KC:.� �� ��)* �� '+�1�)* JC_.� 6��8� B& 6�,�I, '�(��8� J5-8/ 6(�

 �$, '+�1�)* ?L/ �� ����� Jo,�, �/ k 	��) !�-*+,���R .( +, 6��/ !�H5�, ��

6� �10��� ,� 6	�U-UD	"/ "* P��; Jo,�, �/ l� 	�, �� !P-U:.��-� �� P-U:.� ���]

* "/ ��������$��+ ��H�, !9,+�1�) �EF)� +, =:$�* 1 !"5-�+ =�, �� 4$�5� '�(

�$, 7�; ��H�, '+�1�)* ����� "/ 6$�:$� �� �8�0 .

 9�$�2 1 �}-��)Meyer and Larson, 1996 ( "/ 6/�-:$� ',�/ "* ���1�/ =�, �/

���$��+ ��H�, "/ ���/ !'+�1�)* J#$�	 !9�-� 90 +, "* ��,��� P8� 6��(5� Z

����� ���� !"#$�	 %�& �� '�(��)* +, '��-./ ��

"/ 1 ��,�� ��I17��� 9,+�1�)* 7@�1 1 ����� "/ 6$�:$� ',�/ !��

9��+�$ ���$ 1 6:A1� 9,�,KS��* "* 6��(6� ">�3 �("/1� 6	EF)� �/ !�55*

 ���� ����� "/ 9,+�1�)* 6/�-:$� J5-�+ �� 9,1,�� �EF)� ��I1 "/ "I�	 �/

���A1, �>�& 71@� w�( !+�-� !'�5/ 6$�:$� �� 9,+�1�)* �EF)� =-- 	 1 B-CD	

%�$ 90 6���+ `�1�D� 1 7��/ '+�1�)* ����� T,��, "/ '�(���� �	�����$,.

��(� !)���* � 
)�
�
 �UD	 ',�/ "* �$, ��0��* 6��(��8� ��I1 1�S �� '+�1�)* 1 6��:$1� J#$�	

4$�5� +, ���/ !"#$�	 w,�(,{�CQ� 1 =��	9��+�$ =��	6(�7�8/ =FG�

9��+�$ �KC:.� �� ��)* �� '+�1�)* JC_.� 6��8� B& 6�,�I, '�(��8� J5-8/ 6(�

 �$, '+�1�)* ?L/ �� ����� Jo,�, �/ k 	��) !�-*+,���R .( +, 6��/ !�H5�, ��



eh� %�$ !"#$�	 1 �:$1� "��5C\�gh��G; ! `i!6G� 6C#�� #; =-.& !'��\& '��:L� 1+�0...

��� 3 '+�1�)* J#$�	 ',�/ P8� ���$��++, ��, : X�+�	 4$�5� "/ 6$�:$� 1 ��0��

"����$ !"����/�$�-$ B-CD	 1 'K���( !'�1�5� Z�1�	 1 "#$�	 Jo,�, !���$��+ '�(

6��:$1� =-�q	 1 ! �����'+�1�)*.

��C�)�()gi�i ( c+�1�)d �;� c2�/ y�� �UD	 c,�/ P8� �,KA, 1� ,�#$�	 J

'� A�* c�(�5/��+ 1c�1�5� J#$�	6� !��,� z�� 68I�	 �A1� ���/ "* �$, �U:#� 1

"/ 9,+�1�)d +�-� ���� ����� c1� 1 �;�/ ":;,� c+�1�)d "/7��� 9,+�1�)d 7@�1 ��

"����$ "/'�,�S�+,���/ 7��:.S c�( .

6	�� ��U:3, "/)�()gi�g(! +, ���G& ',�/ 6$�$, ���,�b, ":$� Z5� 1 '+�1�)*

�$�-$ �� 9,+�1�)*�G-b +, ���G& "* ��,� ��I1 '+�1�)* '�( !�,+�/ '�(

��,���7��8� J5�K( ?(�* !P-U:.� '�(���G& ���$ 1 !����� =-�q	 !�( '�(

6� B��; ,� P-U:.��-�=�, W���;���G& "��S Jo,�, `���-S�/�� P-U:.��-� '�(

���G&1 6��:$1� J#$�	 J5-�+ �� 6��( 6�,+�1�)* "/ 6	�-A�� '�(+�-:�, '�Q3, ��

�-A�#� ��H�, �/ "* �$,6� z�� '�(��+,���.

�	�* ��U:3, "/)� ("G( J#$�	 �KC:.� 6��:$1� 6&,�� �� ,�I, ',�/ " ��I

?-�l�; ',�/ �tp� 6	���� ���� m� 9��* ��,� 1 �-$q	 �8�0 +, 6F� "* �$, 6��(

 �$, 9,+�1�)*)!'�1�[5A 6#-Q�����.(

7�8/ P-U:.� �,�-tq	 ����� ��8N� "* �$, "�&E� B/�b 6���+ '+�1�)* '�1

7�1�D� ',�,� '+�1�)*���$��+ "/ l�/�� 6	���� B��; X-$1 ', +�-� ���� '�(

 �-A�	 ',�/)7��I 1 '��-/0 �E-8.	6��:$1� '�(( 63�G:I, ����� !) �+��0 �5���

-8.	 Jo,�, 1 !9�5� �+��0 !6��G36:;,�8/ �E( J#$�	 "/ l�/�� ����� 1 !

9��+�$ �;�/ 9,+�1�)* '�()Lai and Cistulli, 2005.(

 6.:5�� �1�/ "/)Montesi, 1996( ?�,K�, '�:$,� �� 6:��G& ����� Jo,�, !

7�8/6� ��H�, '+�1�)* ����� Jo,�, ���V +, 1 �$, 9,+�1�)* ��0�� 1 '�1 !��-S

"CGI 90 +, "*��, :�-UD	'�1�5� Jo,�, !"#$�	 1 �+��0 !�,+�/ ��3EV, 1 4$�5� '�(

 `�-�� 1 '�,��� �, !BU� 1 BG& !'+�1�)* �,�� :3, !�8�0 +, 65� ���G& 1 9,+�1�)*

�+,���/ 7��:.S c�(

6	�� ��U:3, "/)�()gi�g(! +, ���G& ',�/ 6$�$, ���,�b, ":$� Z5�

�$�-$ �� 9,+�1�)*�G-b +, ���G& "* ��,� ��I1 '+�1�)* '�(

7��8� J5�K( ?(�* !P-U:.� '�(���G& ���$ 1 !����� =-�q	 !�(

6� B��; ,� P-U:.��-�=�, W���;���G& "��S Jo,�, `���-S�/�� P-U:.��-� '�(

1 6��:$1� J#$�	 J5-�+ �� 6��( 6�,+�1�)* "/ 6	�-A�� '�(+�-:�, '�Q3, ��

�-A�#� ��H�, �/ "* �$,6� z�� '�(��+,���.

�	�* ��U:3, "/)� ("G( J#$�	 )� ("G( J#$�	 )� ( �KC:.� 6��:$1� 6&,�� �� ,�I, ',�/ " ��I

 ',�/ �tp� 6	���� ���� m� 9��* ��,� 1 �-$q	 �8�0 +, 6F� "* �$, 6��(

)!'�1�[5A 6#-Q�����.(

7�8/ P-U:.� �,�-tq	 ����� ��8N� "* �$, "�&E� B/�b 6���+ '+�1�)* '�1

7�1�D� ',�,� '+�1�)*���$��+ "/ l�/�� 6	���� B��; X-$1 ',

7��I 1 '��-/0 �E-8.	6��:$1� '�(( 63�G:I, ����� !

-8.	 Jo,�, 1 !9�5� �+��0 !6��G36:;,�8/ �E( -8.	 Jo,�, 1 !9�5� �+��0 !6��G36:;,�8/ �E( -8.	 Jo,�, 1 !9�5� �+��0 !6��G3 J#$�	 "/ l�/�� ����� 1 !



9,+�1�)* �EF)�6$�:$� ��... %�$ !"#$�	 1 �:$1� "��5C\�gh `��G; !i�ee

!'+�1�)* �2�\D�7��8� =-�q	"NAp� "/ l�/�� ����� 1 !63,�+ '�( 6Q-D� '�(

6CD� X�,�I ',�/ 7��� 1 6:�E$ �5��� .

 6���*)Carney, 1998 ( !'+�1�)* ��U-UD	 ���� B��; ,� '+�1�)* �����

 �2�\D� 6/���,+�/ !6��:$1� �,�� :3, !6F;K��,� ����� !'+�1�)* Z�1�	 ����

7��8� Jo,�, J5-�+ �� 6	���� 1 !'+�1�)*�E], ��/ 1 ��* �5��� '+�1�)* '�( 7�;

6�=�, Jo,�, J5-�+ �� "* �$, �1�/ =�, �/ 1 !��,� "��S"/ 9,+�1�)* "/ ����� 7@�1

7��� 9,+�1�)*���G& ���/ !����-S ���] �A1� '�$ +, 6$�$, '�(.

����� ���� m� �$, =FG� !�$�8�0 =-/ k/,1� 1 �]�53 B��; "* 6��$�

�;�/ B- b =�, +, '��,�� `���-S�/�� :7��� 9,+�1�)* 6$�:$�7��8� "/ �� '�(

7�1�)� ����� !'+�1�)*��.$p� ', !'��H	 9,+�1�)* "/ 6]�\� ��U-UD	
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