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Leadership skills support for academic achievement for university female students of 
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Abstract: The current research aims to identify the degree of leadership skills as well as the level of academic achievement for students 

of faculty of Education, Qassim University and determine the degree of correlation between the practice of leadership skills and academic 

achievement level for female students. The research was based on Correlative descriptive approach. The questionnaire was used as a research 

tool. The sample consisted of (429) female students of faculty of Education, Qassim University, the results reached: The degree of practice 

leadership skills for female students of faculty of Education and the level of academic achievement were high. There are statistically 

significant differences in skills (conflict management and team management). There are statistically significant differences in the degree of 

leadership skills of female students, and their academic achievement level according to variables of academic rate, specialization and 

participation in activities. There is a statistically significant correlation between the practice of leadership skills and the academic 

achievement of female students. 

Keywords: Academic level, University students, Leadership skills, Vision 2030. 
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�U�� �#	�P 169  39.4%  9�����0 x�����\&����0 �	�F� 214  49.9%  

����J
� E�
#�  ��

�  ��$,
�  �K9���  ��

�  ��$,
�  

 \& .+`70 39  9.1%  Wj/< �'I
	 �I��`  94  21.9%  

 \&70 \& .+B 85 150  35.0%  �MK�4& �'I
	 �I��`  193  45.0%  

 \& ��<`85  240  55.9%  �I��  ̀Q  142  33.1%  

  

 \�& 1�2B� �/F�*�� _` h	�F��� i0
p� \& ©�4�
 "��2 n$�¡ \�& \�< �#K�KB� 9:/�� �*#2 =�/��>

 �*#��� ( \J4/FD Yk�	0 �T*��60.6% �/FD YD�< �*#	 ,
 ��#	
�� n$�¡ \�& �#�K�KB� ��K�I
�� �*#2 =�/��>

 ���U�~�39.4 S% =���4F���� I���#4�� ����'0� x������
9�����0�\&�����0 �	�F�� � N�	 d0��T�� 1�2 3���4��

=�/��M�� N	 .+B�0 v<B� ��I�J��0 �#A���� =���4F�� S
 \��& ��D���< =���/��M�� \��& 1��2B� �/F��*�� _` ©���4�0

 ����TP��� =Q
����� s�:��U`� \��& ����<`85 �% �/F��*	
55.9%� �/F�*�� _` �< , \�L \�< =��/��M�� \�& 1�2B

 �/F*	 �MK�4& �'I
	 �MmDB� ( \<I�m�45.0S% 
:;�
� L��M: �D�/4�KQ� 12 7�8� 9:/�� =
A42� 



�� ������	
�� ���� 
���� ,31 �
��� ,�3� ������ ,�2019��1441��� 

– 431 – 

 ( �&�
Z4��K� =�0�B� ����<` �����]� ,h��#/M4�� W��X��<{

 Y�#*	 ���c�/�� ��
26 \& �D�/4KQ�0 ,���	
�� =�K�I
��[
]:�� ��I°0 ���+���� =�r =���#	�B� i���� \��&N��A S

 ��KI�L ��'I� 
��
R ( ��#P�� =��]:�� 1�2 
A42�0
 C��Dz� �A2�
�� ����#%�� =�I�J��@A���<B� 1�2 ���*	 ,{

 ���#DC��� =�M��K�4��0 =�I���/��� �#	�F��8� =�M��K�4��
I�:A��� : \& .+`1.8 \�& ,�
' �TZ*& 1.8 .�+` 56 

 \&2.6 \& ,�TZ*& 2.6 \& .+` 56 3.4 \�& ,q�K�4& 
3.4+` 56  \& .4.2 \& ,�TP�& 4.2�
' �TP�& ��<Xe  S� 

����4NH>� O�P : �D�/4�KQ� d
�U \�& h�%:4��

�­ N4%��> 12 
A42�: 
 d
$�� u������� d
�U N�A]:�� :�Face 

Validity 
 ( N$�$Z4�� \& �2�A� 12 �D�/4KQ� Y��2[
 1�2 ���%	E� I��%P 
�+0 ,��#A���<B� =���#%��0 �#	
��

 @4�� =�I�/��� �/F*	 �J#�2 hTP�80 % NA]:�� \& ��<Xe
 \�& _��]4P ��#b�J*�� �|I�$	 �D�/4KQ� Y:/U`0�47 �

\�I�y 12 �2C�& WI�/2S 

 §��
�� d�FPQ� :Internal Consistency 

 

 EB��/2 :1!�;�(
 ��('
� ��!�
�B ����4H>� !B�. Q� !�. R� ��!��  ���!� S% T��@!>� �U��
�I  
�
�� �H!�V�����	
� ��!�"�(
 ���	
� �
���% ��%J
� ��(� ��  

W�K34
�  E��@>� ��!�"�  �U'9#� R6B !�&	
� X�Y�  Z�[
� L!��A  R�

� \�&* L!��A  
WI�/���  O�/PIQ�  WI�/���  O�/PIQ�  WI�/���  O�/PIQ�  WI�/���  O�/PIQ�  WI�/���  O�/PIQ�  

1 0.800**  6 0.790** 10 0.866** 16 0.618** 22 0.907** 

2  0.823** 7  0.787** 11  0.833** 17  0.621**  23  0.914**  

3 0.818** 12 0.846** 18 0.369**  

4  0.904** 
8 0.861** 

13  0.838** 19  0.809**  
24  0.879**  

14  0.843** 20  0.791**  
5  0.816** 9  0.792** 

15  0.833** 21  0.818**  
25  0.937**  

� ����]� ��4$����	
� �
���% ��%J
� ��(� ���
�� ��
 �������  
L!��

�  T��@!>�  L!��

�  T��@!>�  L!��

�  T��@!>�  L!��

�  T��@!>�  L!��

�  T��@!>�  

1  0.776** 6  0.387** 10  0.619** 14  0.697**  19  0.500**  

2  0.594** 7  0.382** 11  0.565** 15  0.619**  20  0.548**  

3  0.694** 8  0.526** 12  0.702** 16  0.751**  21  0.624**  

4  0.552** 17  0.427**  

5  0.781** 
9  0.535** 13  0.623** 

18  0.538**  
22  0.682**  

 

 ** ��4$� �,  ��_��6A �
��`0.01/  �,�  ��6 �,  ��
B�a� T��@!>� R��
� ���b75 �	c ��4$�B 0.01 dB�$@ 0.30171 
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_` h	�F�� i0
p� \& ©�4� O��/PIQ� =�&���& 
 I��:A�� �#�]�� �'I
��0 �D�/4KQ� =�I�/2 =�'I� N	
 ������0 ���/'�& O���/PI� =�&����& WI���/��� ���#�6 ���#A4*��

 ?�4F& 
*2 �#b�$c6{0.01 �D��0 d�FP� 
<�� �& ��0 
 ��& �J]�K��0 �D�/4�KQ� I0��y \�& I��y .< =�I�/2

��/�� �J��	S 
  

 EB��/3 :1S% T��@!>� �U��
�!�;�(
 ��('
� ��!�
�B �����	
� ��!�"#� �H!�V !�. ��
%M ���!�   
W�K34
�  E��@>� ��!�"�  �U'9#� R6B !�&	
� X�Y�  Z�[
� L!��A  R�

� \�&* L!��A  

0.866**  0.793**  0.882**  0.898**  0.880**  

 ** ��4$� �,  ��_��6A �
��`0.01/  ��6 �,  ��
B�a� T��@!>� R��
� ���b �,� 75 �	c ��4$�B 0.01 dB�$@ 0.30171  
  

 O��/PIQ� =�&���& _` h	�F�� i0
p� \& ©�4�
 =�I��JA�� =��/��M�� ��KI�L I�:� �#2�T�� ���	B� N	
 =�I��JA�� =��/��M�� ��KI�� ��#�]�� �'I
��0 ����#%��
 �#b�$c6 ����0 ��TP�&0 �/'�& O�/PI� =�&��& ����#%��{

 ?�4F& 
*20.01& ��0  ����	B� �D���0 d�FP� 
<�� �

�J*#	 �#e �J]K��0 I�:�� �H� �T�4Z��S 
����4H>� ���c : �D�/4�KQ� =�'I� =�/� \& h%R[

 ,¼�/D0�< �T�` =�/� .&��& ��
Z4K�	 �T�4Z�� ��I0�y0
a�� i0
p�	 ©��& �� �< =�/��� =�&��& YD�]e : 

  

EB��/4 :1U
 e���B&� �7
M ���c �U��
��� &7
� �=!B�.B ����4H  
�����	
� ��!�"#� �H!�V  

W�K34
�  E��@>� ��!�"�  �U'9#� R6B !�&	
� X�Y�  Z�[
� L!��A  R�

� \�&* L!��A  R'� !�;#�  
�������� ����]�  

0.888  0.820  0.915  0.768  0.930  0.956  0.911  
  

 ���I0�y0 �D�/4K�� _` h	�F�� i0
p� \& ©�4�
#2�T���#b�$c6 ���/%&0 ��TP�& =�/� =�&��& �{S 
 

�"49b�,�B :;�
� f_�4� : E�g$N
�% �	(
4#� f_�4,
�
EB�� :� ���&��	 ��#	
�� ��#�< =��/��> �KI�L �'I� �&

?\���D �J'0 \& ����#%�� =�I�JA�� "#$%��¢S 
  

EB�� �
�
� :W�K34
�: 
 EB��/5 :1��%��4H> ��!��
#� ��*�&;�>�B ��KH�4#������	
� ��!�"�(
 EB�� �
�
� E�6 ���
�K
�  :W�K34
�I  

h  ��!��

�  WH�4#�  d!��
#� <�&;�>�  �H!8#� ��!�  i�@J
�  

4  a�/'�0 h#%R ( =����0` ½T*� ��`  3.762  1.034  ��TP�&  1  

2  (�
�B h/F�� q#MZ4�� 12  �c`  3.571  1.015  ��TP�&  2  
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C%�@ j EB��/51I  
h  ��!��

�  WH�4#�  d!��
#� <�&;�>�  �H!8#� ��!�  i�@J
�  

5  �� lK�*�� Y+��� ( ��J��0 i�2B� HTD`  3.559  1.052  ��TP�&  3  

1  @4K�I
	 �%��4�� =��c��� .< \�0
P 12 .A2`  3.501 0.983  ��TP�&  4  

3  a�®�y I�<H4K� ( ��H#T*4	 �w4��0 �#&�� �M� ��`  2.963  1.089  �MK�4&  5  
.]< i0B� 
�/�� xC��� qK�4�� :q#MZ4��  3.471  0.817  ��TP�&  

  

 q#MZ4�� �KI�L 
�	 _` h	�F�� i0
p� \& ©�4�[
 �	��4�K� q�K�4& 1�2 .$�c0 ���TP�& ��'I
	 h%R

�3.471 � uI���#�& 3����:D�0�0.817 S� 1��2` Y��D�<0

 =�	��4KQ�� ,a��/'�0 h�#%R ( =����0` ½T*� ��`
#�MZ4�� 12  �c` i��2B� H�TD` ,(�
��B h/F��� q

�� lK�*�� Y+��� ( ��J��0 S� 
  

k�l
� �
�
� :E��@>� ��!�"�: 
 EB��/6 :1�����	
� ��!�"�(
 k�l
� �
�
� E�6 ���
�K
� ��%��4H> ��!��
#� ��*�&;�>�B ��KH�4#� :E��@>� ��!�"�  

h  ��!��

�  WH�4#�  d!��
#� <�&;�>�  H!8#� ��!��  i�@J
�  

7  "|�v� \& 
#T4K�0 \���¾� �
#' �A4K�  4.333  0.722  �
' ��TP�&{  1  

8  a�#&C0 aHP�K` �& @2�4'Q� .U��4�� .b�K0 �
Z4K�  4.324  0.878  �
' ��TP�&{  2  

6  �#�&�p� =�T#�]4�� ���` ( a�#&C �& _0��P`  4.240 0.815  �
' ��TP�&{  3  

9  j/�4��0 I��8� �#M4K`u��D �J'00 uI�]e` \2   3.998  0.908  ��TP�&  4  
.]< x���� 
�/�� xC��� qK�4�� :i�$PQ� =�I�J&  4.224  0.632  �
' ��TP�&{  

  

 =�I��J& �KI�L 
�	 _` h	�F�� i0
p� \& ©�4�[
 q�K�4& 12 .$c0 �
' ��TP�& �'I
	 h%R i�$PQ�{

 �	��4K��4.224 � uI�#�& 3��:D�0�0.632 S� Y�D�<0
` =�	��4KQ� 12� \�& 
#T4�K�0 \���¾� �
#' �A4K�

 ���& @��2�4'Q� .��U��4�� .b���K0 �
Z4��K� ,"|�v���
 =�T#�]4�� ���` ( a�#&C �& _0��P` ,a�#&C0 aHP�K`

�#�&�p� S� 

  

:
�l
� �
�
� :�U'9#� R6B !�&	
� X�Y�: 
 EB��/7 :1�
�K
� ��%��4H> ��!��
#� ��*�&;�>�B ��KH�4#������	
� ��!�"�(
 :
�l
� �
�
� E�6 �� :�U'9#� R6B !�&	
� X�Y�I  

h  ��!��

�  WH�4#�  d!��
#� <�&;�>�  �H!8#� ��!�  i�@J
�  

13  �#�&�p� @4K�I
	 �M/P��� =�I��%�� r�¡� @**]A�  3.974  0.871   ��TP�&  1  

11  ��'����0 �&��� =�I��%�� 
�
R @**]A�  3.883 0.789  P�&��T  2  
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C%�@ j EB��/71I  
h  ��!��

�  WH�4#�  d!��
#� <�&;�>�  �H!8#� ��!�  i�@J
�  

12  �J'�20 a�]m& �K�I� 
*2 ���
	 i��c �
c`  3.759 0.815  ��TP�&  3  

14  a�I��+ r�¡� ( a�r 12 ��42Q�0 �T*�� ( �%���	 �$P�  3.746  0.968   ��TP�&  4  

15   �%��M	 a�]m& ²I�`��Xm	 lK�*�� I��%�� H¡�0 �#A�2  3.695  0.780  ��TP�&  5  

10  .#'XP 0` ���P _0
	 a�I��+ r�¡� \& \]�`  3.650 0.937  ��TP�&  6  
.]< 9����� 
�/�� xC��� qK�4�� :=�]m�� .c0 I��%�� r�¡�  3.783  0.687  ��TP�&  

 
 WI��J& ��KI�L 
��	 _` h	�F�� i0
p� \& ©�4�[

��%�� r���¡� ����TP�& ���'I
	 h��%R =�]m���� .��c0 I��
 �	��4��K� q��K�4& 1��2 .$��c0�3.783 � 3����:D�0

 uI�#�&�0.687 S� =�	��4�KQ� 12` YD�<0� @�**]A�

 @��**]A� ,���#�&�p� @4��K�I
	 ���M/P��� =�I����%�� r���¡�
 
*2 ���
	 i��c �
c` ,��'����0 �&��� =�I��%�� 
�
R

�J'�20 a�]m& �K�I� S� 

 

� �
�
�C%�& :Z�[
� L!��A: 

 EB��/8 :1�����	
� ��!�"�(
 C%�&
� �
�
� E�6 ���
�K
� ��%��4H> ��!��
#� ��*�&;�>�B ��KH�4#� :Z�[
� L!��A  
h  ��!��

�  WH�4#�  d!��
#� <�&;�>�  �H!8#� ��!�  i�@J
�  

18  \����� 
%D ./%P`0 @b�I� l$�4�� �
�	 �$P`  3.753 0.909  ��TP�&  1  

17  a�#&C �& 3�~� I��$&0 �&��$�� �+���� .���`  3.729 0.833  ��TP�&  2  

20  �J�c0 �K�I
�� O�k� �J'��& \& \]�`  3.709  0.955   ��TP�&  3  

16  ��*�� =�J'0 ( 3�4�Q� 
*2 a�#&C ��I° N	 h#e�4�� @**]A�  3.606 0.727  ��TP�&  4  

19  &�$~� =Q�c ( a�#&C N	 ©�U`�  3.601  1.059   ��TP�&  5  

21  f�g�� f���& j#k4	 f�± ��'0 
*2 l:FD�  3.494  0.793  ��TP�&  6  
.]< �	���� 
�/�� xC��� qK�4�� :f�g�� WI��6  3.649  0.587  ��TP�&  

 
 =�I��J& �KI�L 
�	 _` h	�F�� i0
p� \& ©�4�[
 1�2 .$�c0 ���TP�& ��'I
	 h�%R 
�+ f�g�� WI��6

��4K� qK�4& �	�3.649 � uI��#�& 3��:D�0�0.587 S�
 =�	��4��KQ� 1��2` Y��D�<0� l$���4�� �
���	 �$��P`

 �&��$��� ��+���� .���` ,\����� 
%D ./%P`0 @b�I�
 ���J'��& \��& \��]�` ,a�#��&C ���& 3���~� I��$��&0

�J�c0 �K�I
�� O�k� S� 
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m��n� �
�
� :R�

� \�&* L!��A: 
 EB��/9 :1� ��*�&;�>�B ��KH�4#������	
� ��!�"�(
 m��n� �
�
� E�6 ���
�K
� ��%��4H> ��!��
# :R�

� \�&* L!��A  
h  ��!��

�  WH�4#�  d!��
#� <�&;�>�  �H!8#� ��!�  i�@J
�  

22  .A��� C��D� �:D "JJ#'�P0 h��T�� ���2` ( j�X4�� @**]A�  3.056 0.765  �MK�4&  1  

24  ��T�� ���2` �#�mP0 w#TR @**]A�"��I0�` ���` 12 h  2.951 0.791  �MK�4&  2  

23   h��T�� ���2` 12 ��J��0 I�0�B� ��C�P �#M4K`  2.942 0.842  �MK�4&  3  

25  "� ��'���� ��Hk4�� "�
%P0 h��T�� ���` "��%P 12 .A2`  2.856  0.763  �MK�4&  4  
.]< �&�~� 
�/�� xC��� qK�4�� :.A��� h��e WI��6  2.951  0.695  4&�MK�  

 
 WI��J& ��KI�L 
��	 _` h	�F�� i0
p� \& ©�4�[
 1�2 .$�c0 �M�K�4& ��'I
	 h%R .A��� h��e WI��6

 �	��4K� qK�4&�2.951 � uI��#�& 3��:D�0�0.695 S�
 =�	��4�KQ� 12` YD�<0� ����2` ( j�X�4�� @�**]A�

 w�#TR @�**]A� ,.�A��� C���D� ��:D "JJ#'�P0 h��T��

12 h��T�� ���2` �#�mP0"�I�0�` ���` S� 
 ��KI�L ��'I
	 ��%��4�� Vb��4*�� n#Z�P \]A�0
 �����#%�� =�I��JA�� "#$%�� ��&��	 �#	
�� �#�< =�/��>
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p� (a��: 

  
 EB��/10 :1�����	
� ��!�"�(
 ���	
� �
���% ��%J
� ��(� ���
�� �H!�V ��!�  

�����	
� ��!�"#� �H!�V  k��
� WH�4#�  #� <�&;�>�d!��
  �H!8#� ��!�  i�@J
�  

i�$PQ� =�I�J&  4.224  0.632  �
' ��TP�&{  1  
=�]m�� .c0 I��%�� r�¡�  3.783  0.687  ��TP�&  2  

f�g�� WI��6  3.649  0.587  ��TP�&  3  
q#MZ4��  3.471  0.817  ��TP�&  4  

.A��� h��e WI��6 2.951  0.695  �MK�4&  5  
 .]< ����#%�� =�I�J�� �KI�L����#�]�� �'I
�  3.626 0.548  ��TP�&  
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I
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 WI��6 WI��J& �j��`0 ,���TP�& ��'I
	 ²I�� =�I�J��{
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�MK�4& �'I
	 .A��� h��e S �]�A�� ��oI 
<�P02030 
 �#$��Zm�� ����*	 1��2 l��D�p� �H��� ( =�I���J& ���#A*P0

 r��¡�0 
�+�*�� j]T4��0 =�]m�� .c WI�JA< s�M��
h��e \A� .A���0 ,i�$PQ�0 ,I��%�� S ��K�I� h�T4P0

�,�#K i° 2013 � Y��U�P 9�#c =�J'�4�� G�P �&
 �����F��� =���&�p� �/�M� �&C��� =�I�J�� "�` _` 56
 .�/%P ,Y�+��� WI��6 ,I���%�� r��¡� ,i�$�PQ� =�I�J&


%*����*/�� I��8� , S �K�I� Y�U�P0� ,_�
#���2014 �

 ��'I
	 Y�D�< s��M�� ?
�� i�$PQ� =�I�J& _` 56
 �K�I� Y�U�P �*#	 ,��TP�&�,u��
	 2012,@A�F��� ; 

2012 � .��c =�I���JA< s���M�� ������#%�� =�I���J�� _`
 =���' Y+��� WI��60 \����� �& .&��4��0 =�]m��

�MK�4& �'I
	S 
4#� f_�4,
�k�l
� E�g$
�% �	(
 :� C��DE� ?�4F& �&

 \�& "#$�%�� ���&��	 ��#	
�� ��#�< =�/��M� @A���<B�
?\���D �J'0¢S 

 
 EB��/11 :1�������� ����]� ��4$� E�6 ���
�K
� ��%��4H> ��!��
#� ��*�&;�>�B ��KH�4#�  

h  ��!��

�  WH�4#�  
 <�&;�>�

d!��
#�  
\	;4
� ��4$�  i�@J
�  

20  �a�&�4��0 a�/£I he��� �#�&�p� @4K�I
	 @+�:4�  4.254  0.864  �
' �TP�&{  1  

6  �#�&�p� W�#8� "�*P @4�� ©b�����0 
2��%��	 �w4��  4.079  0.845  �TP�&  2  

4  �#�&�p� a�/'�00 @+�%:	 (�]�� @2��� u
�  3.855  1.071  �TP�&  3  

17  �� ����+ "Je 12 �#�&�p� @4K�I� x
2�FP �A4�  3.830  1.046  �TP�&  4  

2  �#�A��� a�#c ( �#�]��	 @4K�I� \& 
#T4K�  3.823  0.989  �TP�&  5  

22  @2�p� .A���0 i��T�� i�$PQ� ( aI�J& NFR 12 @4K�I� x
2�FP  3.809  0.674  �TP�&  6  

21  =�]m�� .c0 j]T4�� 12 aI
+0 (I��& ���MP ( @4K�I� "JFP  3.762  0.607  �TP�&  7  

8  �#�]��	 "��4�� I��$&0 �#A#��4�� �#D0
]�Q� �+����< W
�
2 �#e��& I��$& �
Z4K�  3.713  1.011  �TP�&  8  

7  ¯T8� \& ��<` "JT��0 @A���� j]T4�� s��K` 12 
A42�  3.692  1.087  �TP�&  9  

9  a�I�%& s��#4K� \& �K�I
�� �2�%	 �&
Z4F�� ��I
4�� d�> @**]�  3.571  1.040  �TP�&  10  

11  �A��%P Vb�4D0 ��I
�� @b��` i�c ��'�I ��HkP ¦%�P`  3.552  0.878  �TP�&  11  

10  =�T#�]4��0 =�I�/4�Q� Vb�4D ��
%P ( �#2�����0 ���
��� j���& h%:4P  3.548  0.940  �TP�&  12  

18   �#�]��	 a�I�/4��0 a�®�y 
#2��& ��0 ( �I��`  3.538  1.248  �TP�&  13  

3  lK�*�� @A���<B� ���IE�0 �#'�4�� ¦%�P`  3.431  1.108  �TP�&  14  

12  �#�:/�� =�20)�� ( �<I�m��  �e �#�]�� 7 ©#4P  3.380  1.103  qK�4&  15  

5  �#	�M�� @+�%c �KI�� lK�*�� "2
�� 
'`  3.305  1.071  qK�4&  16  

1  ��M�� N	 ����T�� d0�T�� ��I
4�� ��#� ��2 @2���=�/  3.298 1.025  qK�4&  17  
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C%�@ j EB��/111I  

h  ��!��

�  WH�4#�  
 <�&;�>�

d!��
#�  
\	;4
� ��4$�  i�@J
�  

14  W
#T&0 �	r�' �%��M	 =�I�%�� ��I
4�� ��#� ��2 �)�  3.224  1.124  qK�4&  18  

19  =�]/m�� i�� i�'��� ���2B� ��I
P \& �#A���� W��T4KQ� h%:4P  3.179  1.131  4&qK�  19  

15  ?��` �����K =��&��	 ����L =�#�< �& =�v~� i��/4� =�I��C �#�]�� "#%PS  3.051  1.124  qK�4&  20  

13  "#��4�� 12 W
2�F�� WwJ'B�0 =�#*%4�� �
c` �#�]��	 �e��4P  3.033  1.193  qK�4&  21  

16  �I
�� "|�]m& �m+�*� =�/��M�� �& ��I0� =���%� �#�]�� WI��6 
%�P �#K  2.972  1.232  qK�4&  22  
.]< @A���<B� C��DE� ?�4F� xC��� qK�4��  3.541 0.603  �TP�&  

 *���
�K(
 ����]� ��4$� ��o �pUq Q� ��H!�VB ��rg� � ��Ds t  

 
 C���DE� ?�4F�& _` h	�F��� i0
�p� \�& ©�4�

 �	��4��K� q��K�4A	 ,����TP�& ���'I
	 Y��%%R�3.541 �
 uI�#�& 3��:D�0�0.603�=�	��4KQ� 12` YD�<0 , :

� ,a��&�4��0 a��/£I h�e��� �#�&�p� @4K�I
	 @+�:4��
 u
�� ,�#�&�p� W�#8� "�*P @4�� ©b�����0 
2��%��	 �w4��
 x
2�F�P ,��#�&�p� a��/'�00 @+��%:	 (�]�� @2���
 \�& 
#T4�K� ,��A4��� ����+ "Je 12 �#�&�p� @4K�I�

 a�#c ( �#�]��	 @4K�I� 12 @4K�I� x
2�FP ,�#�A���
@�2�p� .�A���0 i���T�� i�$�PQ� ( aI�J& NFR S�

 �]�A�� ��oI 
<�P02030 @A���<B� lD�p� ���MP 12 
 ���#A#��4�� ����#/�� NF��R i���� \��& @�&���p� l����M��
 1��2 w��<�P WI���M4& V����*& ��
��26 ,f�
��	z� Ww��T:��

PIQ� ,�#$�Zm�� ���*	0 �#�K�KB� =�I�J�� d��M	 ���%
 \�& s��M�� N�]� ,"��4��� 1�2 w�<�P @4�� ��I
4��
 ��#�0
�� Vb��4*�� q�K�4A	 ��DI�%& ��&
%4& Vb�4D C��c6

 \�& (�]�� I
%�� ��
� l��> ��
26 ,��I
�� .#$:4��
(�%���0 @2�4'Q�0 a�H�� @2���S 

  =��K�I� �& Vb�4*�� G�P hT4P0 �,�#F��� i° 
2013; Shabana, & Irfan, 2012 ;,�	��' 2016 � �#�e

C����DE� ?�4F��& 1��2 �����P @��4�� .��&�����	 h����4� 
 ���J*&0 @A�����<B�� ���/£�� "��b��� n$��Z4�� I���#4��

 ,3�
��B� ���0 ,ND��%��0 �A�DB� ��
c� ,l��M��
 ,�T*���� 1��2 ��4��2Q�0 ��w��4�Q� ,�#��K�I
�� =�I���J��

�#�]�� ��#	 NFR ,©#:$�� �#'�4�� ,"��4�� I��$&� 
�4�:
�l
� E�g$
� f_ :� ��Q� =�r d0�e 
'�P .�

 ���&��	 ��#	
�� ��#�< =�/��> �KI�L �'I� ( �#b�$c6
 @A���<B� C��DE� ?�4F&0 ����#%�� =�I�JA�� "#$%��

 3�4���Q ���'�P \���� i
����� ,@A�����<B� ?�4F����
�MmDB� ( �<I�m�� ,n$Z4�� ,@A���<B��?¢S 
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1− ��4$#� FG4# ��$,
�%�������� : 

 EB��/12 :1 v�!�N
� ��4$N#� <U4Nq> CN�&@ �N4
�B �������� ����]� ��4$�B �����	
� ��!�"#� �H!�V ��!� � OB&7
� �
>�/ dB�$N@ �N�&w� �N�!�
4271I  

��FG4#�  v�!�
� ��4$#�  x�$w� WH�4#� d!��
#� <�&;�>�  � ���b 
 ��
846>� ���	
�

(sig) 

>�
� ��4$��
  

9�����0 x����  17.642 3.831  
q#MZ4��  

\&����0 �	�F��  17.070  4.311  
1.452  0.147  ���� j£  

9�����0 x����  16.777  2.673  i�$PQ� =�I�J&  
\&����0 �	�F��  17.014  2.376  

0.971  0.332  ���� j£  

0 x����9�����  22.656  4.047   .c0 I��%�� r�¡�
=�]m��  \&����0 �	�F��  22.743  4.203  

0.219  0.827  ���� j£  

9�����0 x����  21.609  3.668  
f�g�� WI��6  

\&����0 �	�F��  22.178  3.349  
1.675  0.048  ����  

9�����0 x����  11.535  2.636  .A��� h��e WI��6 
\&����0 �	�F��  12.075  2.898  

2.018  0.044  ����  

9�����0 x����  90.219  12.807  

���
�#%

�� =
�I�

J��
 �K

I�L
  

 ����#%�� =�I�J��
.]< \&����0 �	�F��  91.079  14.555  

0.650  0.516  ���� j£  

9�����0 x����  78.056  13.092  
@A���<B� C��DE� 

\&����0 �	�F��  77.748  13.471  
0.240  0.810  ���� j£  

 ���by�z ��&6 ��!� �,  ��
B�a� 427 �	c ��4$�B 0.05 ,0.01 i�@J
� |  dB�$@ 1.646 ,2.330  

 
 i0
' \& ©�4��12 � ����� d0��e ���'0 �
�2

 �����#%�� =�I��JA�� =�/��M�� �KI�L �'I� ( �#b�$c6{

 @A���<B� ?�4F�� jk4& he0� �	�F��� ,9������0 x����
\&����0� .A��� h��e WI��60 f�g�� WI��6 u
�	 �
2�& ,

< 
%e ?�4F�& 
�*2 �#b�$c6 ���� d0�e ��*� YD�{0.05 
 \�& ��< ( \&�����0 �	�F��� ?�4F�� ©��$� d0�T��0

\�
�/�� S f�g��� WI��6 aI��J& _X	 G�r jFTP \]A�0
 ����<` =�I���J&0 =�v��� l���M4P .��A��� h����e WI��60

 =��/��> 
�*2 v�<` WI�$�	 h%:4P �H�0 �2�*P0 �
#%�P{ {

2B� �#A���<B� =���4F��1S 

 �#b�$��c6 ������ d0���e ����'0 �
��2 ©���4� ���<{  
 h��e0 =���/��M�� ?
��� @A�����<B� C����DE� ?�4F��& (  

 @A�����<B� ?�4F���� j��k4&� �	�F���� ,9�������0 x������
\&����0S� 
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2− �������� E�
#� FG4# ��$,
�%: 

 EB��/13 :1��!�"#� �H!�V ��!�
 ��!��
#� ��*�&;�>�B ��%�$w� ��KH�4#��������� E�
�(
 �	*B �������� ����]� ��4$�B �����	
� `I  
�������� E�
#�  

 Q� RbM70   Q�70 −85   Q�85| }*   R'� �,�

�  
��FG4#�  

WH�4�  
 <�&;��
d!��
�  

WH�4�  
 <�&;��
d!��
�  

WH�4�  
 <�&;��
d!��
�  

WH�4�  
 <�&;��
d!��
�  

q#MZ4��  13.000 3.494  17.447  3.705  18.008  3.978  17.357  4.083  
i�$PQ� =�I�J&  13.974  1.871  16.653  2.565  17.521  2.231  16.895  2.529  

=�]m�� .c0 I��%�� r�¡�  19.718  3.332  22.607  3.846  23.242  4.204  22.699  4.121  
f�g�� WI��6  19.821  1.848  21.853  3.440  22.254  3.666  21.893  3.520  

.A��� h��e WI��6 9.128  1.809  11.953  2.475  12.146  2.864  11.804  2.780  ���
�#%

�� =
�I�

J��
 �K

I�L
  

�#�]�� �'I
�� 75.641  9.949  90.513  12.535  93.171  13.384  90.648  13.697  
@A���<B� C��DE� ?�4F& 68.718  8.023  79.220  12.304  78.571  13.976  77.902  13.268  

 
 EB��/14 :1��!� � OB&7
� �
>��������� E�
#� <U4q> C�&@ �4
�B ���
�K
� ��
 �������� ����]� ��4$�B �����	
� ��!�"#� �H!�V I  

��FG4#�  Q���4
� !��� 
 Z��D
��
%&#�  

 ���!�
��&w� 

 WH�4�
��
%&#�  

� ���b 

 ���	
�
 ��
846>�

(sig) 

 ��4$�
�
>�
�  

� N	=�2�A��  843.377 2  421.688  
=�2�A��� .���  6291.057  426  14.768  q#MZ4��  

§]��  7134.434  428     

28.688  0.000230  0.01  

=�2�A��� N	  435.436  2  217.718  
=�2�A��� .���  2302.844  426  5.406  

 =�I�J&
i�$PQ�  

§]��  2738.280  428     

40.275  0.000954  0.01  

=�2�A��� N	  418.536  2  209.268  
=�2�A��� .���  6849.674  426  16.079  

� I��%�� r�¡
 .c0

=�]m��  §]��  7268.210  428     

13.015  0.00326  0.01  

=�2�A��� N	  199.055  2  99.527  
=�2�A��� .���  5104.013  426  11.981  

 WI��6
f�g��  

��§]  5303.068  428     

8.307  0.00289  0.01  

=�2�A��� N	  310.624  2  155.312  
=�2�A��� .���  2996.928  426  7.035  

 �KI�L �'I�
 =�I�J��

����#%��  

 h��e WI��6
.A��� 

§]��  3307.552  428     

22.077  0.000753  0.01  
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C%�@ j EB��/141I  

��FG4#�  Q���4
� !��� 
 Z��D
��
%&#�  

 ���!�
��&w� 

 WH�4�
��
%&#�  

� ���b 

�	
� ��
 ��
846>�

(sig) 

 ��4$�
�
>�
�  

=�2�A��� N	  10313.407  2  5156.704  
=�2�A��� .���  69988.444  426  164.292  

 �KI�L �'I�
 =�I�J��

����#%��  

 �'I
��
�#�]�� 

§]��  80301.851  428     

31.387  0.000192  0.01  

=�2�A��� N	  3657.455  2  1828.727  
=�2�A��� .���  71688.433  426  168.283  @A���<B� C��DE� ?�4F& 

§]��  75345.888  428    
 10.887  0.00249  0.01  

 ���b/<1 ��&6 ���!� �,  ��
B�a� /2 ,426 1 �	c ��4$�B0.01 dB�$@ 4.605  

 
 ������ d0���e ����'0 h	�F���� i0
��p� \��& ©���4�

 ?�4F��& 
��*2 �#b�$��c6{0.01 =���/��M�� ���KI�L ���'I� ( 
 ������#%�� =�I���JA������#2�T�� �����	B� ,���#�]�� ���'I
��� ,

@A���<B� i
��� jk4& he0 @A���<B� C��DE� ?�4F&0S 

 
 EB��/15 :1�������� ����]� ��4$�B �����	
� ��!�"#� �H!�V ��!� � �7(43#� ��������� �>�
#� ~�;PM ���
�K
� S% OB&7
� �
>�I  

��FG4#�  � E�
#��������  Q� RbM70/ h =13.0001   Q�70 −85/ h =17.4471  

 \&70 −85� � =17.447�  4.447**   
q#MZ4��  

 \&85 ��<Xe �� =18.008�  5.008**  0.561  
@A���<B� i
���  \& .+`70� � =13.974�   \&70 −85� � =16.653� 

 \&70 −85� � =16.653� 2.679**   
 =�I�J&
i�$PQ�  

 \&85 ��<Xe �� =17.521�  3.547**  0.868  
@A���<B� i
���  \& .+`70� � =19.718�   \&70 −85� � =22.607� 

 \&70 −85� � =22.607� 2.889**   
 I��%�� r�¡�

 .c0
=�]m��   \&85 ��<Xe �� =23.242�  3.524**  0.635  

@A���<B� i
���  \& .+`70� � =19.821�   \&70 −85� � =21.853� 

 \&70 −85� � =21.853� 2.032**   
 WI��6

f�g��  
 \&85 ��<Xe �� =22.254�  2.433**  0.401  

@A���<B� i
���  \& .+`70� � =9.128�   \&70 −85� � =11.953� 

 \&70 −85� � =11.953� 2.825**   

 �KI�L �'I�
 =�I�J��

����#%��  

 h��e WI��6
.A��� 

 \&85 ��<Xe �� =12.146�  3.018**  0.193  
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C%�@ j EB��/151I  
��FG4#�  �������� E�
#�  Q� RbM70/ h =13.0001   Q�70 −85/ h =17.4471  

@A���<B� i
���  \& .+`70� � =75.641�   \&70 −85� � =90.513� 

 \&70 −85� � =90.513� 14.872**   
 �KI�L �'I�

 =�I�J��
����#%��  

 �'I
��
�#�]�� 

 \&85 ��<Xe �� =93.171�  17.530**  2.658  
@A���<B� i
���  \& .+`70� � =68.718�   \&70 −85� � =79.220� 

 \&70 −85� � =79.220� 10.502**   @A���<B� C��DE� ?�4F& 

 \&85 ��<Xe �� =78.571�  9.853**  0.649  
 ** ��4$� �,  E�� SKH�4#� S% O&7
�0.01  

 
� i0
��p� \��& ©���4� ���KI�L ���'I� _` h	�F���

 i
����� W�����w	 ���w��� =���/��M�� ������#%�� =�I���J��
 ��KI�L ( =��2�A��� .�+` Y�D�< 9�#c ,@A���<B�

��
�& @4�� @� ����#%�� =�I�J��� \& .+`70� Y+�TP0 ,
@42���A��70 \��& .��+B 85� ,�8512X��e  � �H��� 1��2

 ?�4F�& 
�*2 �#b�$�c6 ����� d0�T	 �2�A���{0.01 ( 
�� =�I��J�� �#¸0 ����#%�� =�I�J�� �KI�� �#�]�� �'I


�#2�T�� S ��X4� @A���<B� i
��� _X	 G�r jFTP \]A�0
��/��M�� ?
�� ����#%�� =�I�J�� �e��P �'I
	 S ��& �H��0

�K�I� �P
<`;(Donaldson, Jr, 2008Anderson, M. & 
Lu,F., 2017) h��#%R 1��2 .��A�P W����#%�� =�I���J& _` 

C����DE� ���#A���<B� =���D�]&E� ���#A*P0 @A�����<B� 
 �����#+ I�0�`0 ��+��& ( s��M�� N�#�P _`0 ,l��M��

"|Q
�& W���C ( 
2�F�S 
  

3− �������� 2�34
� FG4# ��$,
�%: 
 EB��/16 :1�34
� <U4q> C�&@ �4
�B �������� ����]� ��4$�B �����	
� ��!�"#� �H!�V ��!� � OB&7
� �
>� �������� 2/ dB�$@ ��&w� ��!�4271I  

��FG4#�  �������� 2�34
�  x�$w� WH�4#� d!��
#� <�&;�>�  � ���b 

 ���	
�
 ��
846>�

(sig) 

�
>�
� ��4$�  

�TD "�2  16.254 3.994  
q#MZ4��  

�U�� �#	�P  19.053  3.619  
7.357  0.000969  0.01  

�TD "�2  16.442  2.576  =�I�J&i�$PQ�   
�U�� �#	�P  17.592  2.295  

4.711  0.000333  0.01  

�TD "�2  21.927  3.822  

 �KI�L
 =�I�J��
����#%��  

 .c0 I��%�� r�¡�
=�]m��  �U�� �#	�P  23.888  4.289  

4.945  0.000109  0.01  
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C%�@ j EB��/161I 

��FG4#�  �������� 2�34
�  x�$w� WH�4#� !��
#� <�&;�>�d  � ���b 

 ���	
�
 ��
846>�

(sig) 

�
>�
� ��4$�  

�TD "�2  21.119  3.245  
f�g�� WI��6  

�U�� �#	�P  23.083  3.603  
5.862  0.000918  0.01  

�TD "�2  11.123  2.740  .A��� h��e WI��6 
�U�� �#	�P  12.852  2.509  

6.600  0.000122  0.01  

�TD "�2  76.358  12.074  

 �KI�L
 =�I�J��
����#%��  

�I�J�� ����#%�� =
.]< �U�� �#	�P  80.278  14.641  

3.019  0.000239  0.01  

�TD "�2  86.865  12.394  
@A���<B� C��DE� 

�U�� �#	�P  96.467  13.599  
7.544  0.000277  0.01  

 ���by�z ��&6 ��!� �,  ��
B�a� 427 �	c ��4$�B 0.01 dB�$@ 2.330 
  

0
p� ©��� �#b�$�c6 ���� d0�e ��'0 h	�F�� i{

 ?�4F& 
*20.01 =�I��JA�� =�/��M�� �KI�L �'I� ( 
 j��k4& h��e0 @A�����<B� C����DE� ?�4F��&0 ,������#%��

��U�~� ��#	
�� =�/��> ©��$� @A���<B� n$Z4�� S

 n$�¡ =�/��> N	 .&��2 W
2 �e��P 56 G�r �'��0
 \�2 ������0 ��/£��� ��J*& ,�U�~� �#	
�� ,n$�Z4��

�#�A��� =�%#/M4��0 �MmDB� f�*P0S 

 

4− �K9��� � ��!�9#� FG4# ��$,
�%: 

 EB��/17 :1�K9��� � ��!�9�(
 �	*B �������� ����]� ��4$�B �����	
� ��!�"#� �H!�V ��!�
 ��!��
#� ��*�&;�>�B ��%�$w� ��KH�4#�` 
�K9��� � ��!�9#�  

% �!��MLF�� ��!�  �KH�4� ��!�% �!��M  �!��M >  R'� �,�

�  
��FG4#�  

WH�4�  
 <�&;��
d!��
�  

WH�4�  
 <�&;��
d!��
�  

WH�4�  
 <�&;��
d!��
�  

WH�4�  
 <�&;��
d!��
�  

q#MZ4��  19.585 3.856  16.845  4.157  16.577  3.603  17.357  4.083  
i�$PQ� =�I�J&  18.426  2.236  16.456  2.460 16.479  2.425  16.895  2.529  

=�]m�� .c0 I��%�� r�¡�  25.819  3.166  21.860  3.773  21.775  4.152  22.699  4.121  
f�g�� WI��6  24.213  3.256  21.575  3.168  20.789  3.464  21.893  3.520  

.A��� h��e WI��6 13.989  2.883  11.523  2.521  10.739  2.211  11.804  2.780  ���
�#%

�� =
�I�

J��
 �K

I�L
  

'I
���#�]�� � 102.032  12.844  88.259  12.628  86.359  11.438  90.648  13.697  
@A���<B� C��DE� ?�4F& 87.096  11.891  79.259  10.780  69.972  12.675  77.902  13.268  
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 EB��/18 :1> C�&@ �4
�B ���
�K
� ��
 �������� ����]� ��4$�B �����	
� ��!�"#� �H!�V ��!� � OB&7
� �
>��K9��� � ��!�9#� <U4qI  

��FG4#�  Q���4
� !��� 
 Z��D
��
%&#�  

��&w� ���!� 
 WH�4�
��
%&#� 

� ���b 

 ���	
�
 ��
846>�

(sig) 

�
>�
� ��4$�  

=�2�A��� N	  603.630 2  301.815 

=�2�A��� .���  6530.804  426  15.331  q#MZ4��  

§]��  7134.434  428     

19.687  0.000664  0.01  

=�2�A��� N	  281.989  2  140.994  
=�2�A��� .���  2456.291  426  5.766  

 =�I�J&
i�$PQ�  

§]��  2738.280  428     

24.453  0.000884  0.01  

=�2�A��� N	  1172.273  2  586.136  
=�2�A��� .���  6095.937  426  14.310  

 I��%�� r�¡�
 .c0

=�]m��  §]��  7268.210  428     

40.961  0.0054  0.01  

=�2�A��� N	  698.500  2  349.250  
=�2�A��� .���  4604.567  426  10.809  f�g�� WI��6  

§]��  5303.068  428     

32.312  0.000861  0.01  

=�2�A��� N	  625.059 2  312.529  
=�2�A��� .���  2682.494  426  6.297  

 h��e WI��6
.A��� 

§]��  3307.552  428   

49.632  0.000420  0.01  

=�2�A��� N	  15895.217  2  7947.608 

=�2�A��� .���  64406.634  426  151.189  

���
�#%

�� =
�I�

J��
 �K

I�L
 �'

I�
  

�#�]�� �'I
�� 

§]��  80301.851  428    
52.567  0.000394  0.01  

=�2�A��� N	  17230.816 2  8615.408 

=�2�A��� .���  58115.072  426  136.420  
 C��DE� ?�4F&

@A���<B� 
§]��  75345.888  428    

63.153  0.000954  0.01  

 ��&6 ���!� �,  ��
B�a� < ���b/2 ,426 1 �	c ��4$�B0.01 dB�$@ 4.605  

 
 �#b�$�c6 ���� d0�e ��'0 h	�F�� i0
p� ©���{

 ?�4F& 
*20.01 (  =�I��JA�� =�/��M�� �KI�L �'I�
 ����#%�����#2�T�� ����	B� ,��#�]�� ��'I
��� G�H�<0 ,

 ( �<I�m���� j��k4& h��e0 @A�����<B� C����DE� ?�4F��&
�MmDB�S 
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 EB��/19 :1�K9��� � ��!�9�(
 �	*B �������� ����]� ��4$�B �����	
� ��!�"#� �H!�V ��!� � ���
�K
� S% OB&7
� �
>�`I  
��FG4#�  �K9��� � ��!�9#�  LF�� ��!�% �!��M�/h =19.5851   �KH�4� ��!�% �!��M/h =16.8451  

 �MK�4& �'I
	 �I��`�� =16.845�  2.740**   
q#MZ4��  

 �I��  ̀Q�� =16.578�  3.007**  0.267  
�MmDB� ( �<I�m�� 	 �I��`º Wj/< �'I
�� =18.426�   �MK�4& �'I
	 �I��`�� =16.456�  

 �MK�4& �'I
	 �I��`�� =16.456�  1.970**   
 =�I�J&
i�$PQ�  

 �I��  ̀Q�� =16.479�  1.947**  0.023  
�MmDB� ( �<I�m��  Wj/< �'I
	 �I��º̀�� =25.819�   �MK�4& �'I
	 �I��`�� =21.860�  


	 �I��` �MK�4& �'I�� =21.860�  3.959**   
 I��%�� r�¡�

 .c0
=�]m��   �I��  ̀Q�� =21.775�  4.044**  0.085  

�MmDB� ( �<I�m��  Wj/< �'I
	 �I��º̀�� =24.213�   �MK�4& �'I
	 �I��`�� =21.575�  
 �MK�4& �'I
	 �I��`�� =21.575�  2.638**   f�g�� WI��6  

 �I��  ̀Q�� =20.789�  3.424**  0.786  
�MmDB� ( �<I�m��  Wj/< �'I
	 �I��º̀�� =13.989�   �MK�4& �'I
	 �I��`�� =11.523�  

 �MK�4& �'I
	 �I��`�� =11.523�  2.466**   
 WI��6 h��e

.A��� 
 �I��  ̀Q�� =10.739�  3.250**  0.784*  

�MmDB� ( �<I�m��  Wj/< �'I
	 �I��º̀�� =102.032�  & �'I
	 �I��` �MK�4�� =88.259�  

 �MK�4& �'I
	 �I��`�� =88.259�  13.773**   

���
�#%

�� =
�I�

J��
 �K

I�L
 �'

I�
  

�#�]�� �'I
�� 

 �I��  ̀Q�� =86.359�  15.673**  1.900  
�MmDB� ( �<I�m��  Wj/< �'I
	 �I��º̀�� =87.096�   �MK�4& �'I
	 �I��`�� =79.259�  

 �MK�4& �'I
	 �I��`�� =79.259�  7.837**   
 C��DE� ?�4F&

@A���<B� 
 ̀Q �I���� =69.972�  17.124**  9.287**  

 * ��4$� �,  E�� SKH�4#� S% O&7
�0.05 **  ��4$� �,  E�� SKH�4#� S% O&7
�0.01  
 

 ( =��2�A��� 1�2` _` h	�F��� i0
�p� ©���
 C���DE� ?�4F�& �H<0 ,����#%�� =�I�J�� �KI�L �'I�

 @��4�� ���2�A��� @��� @A�����<B�� �Mm��DB� ( �I�m��P
	Wj/< �'I
� ����� d0�T	 �2�A��� �H� Y+�TP 9#c ,

 ��Q� ?�4F& 
*2 �#b�$c6{0.01 @42�A� 12 � �I��`
�MK�4& �'I
	� ,��I��` Q0 S� ¤�4*4K� \]A� "� \&0

 C���DE� ?�4F�&0 �����#%�� =�I��J�� �KI�L �'I� _`

 ( =���/��M�� �<I�m��& n%*��	 _����TZ*� @A�����<B�
�MmDB�S 


4#� f_�4,
�C%�&
� E�g$
�% �	( :� O�/PI� 
'�� .�
 ������#%�� =�I���J�� ���KI�L ���'I� N��	 �#b�$��c6 i��
 ��#	
�� ��#�< =�/��> ?
� @A���<B� C��DE� ?�4F&0

?"#$%�� ��&��	¢S 
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 EB��/20 :1J
� ��(� ���
�� ��
 �������� ����]� ��4$�B �����	
� ��!�"#� �H!�V ��!� S% T��@!>� �U��
����	
� �
���% ��%  

�����	
� ��!�"#�  W�K34
�  E��@>� ��!�"�  
 R6B !�&	
� X�Y�

�U'9#�  
Z�[
� L!��A  R�

� \�&* L!��A  ��('
� ��!�
�  

�������� ����]�  0.467**  0.476**  0.521**  0.641**  0.554**  0.661**  

 �,�  ��6 �,  ��
B�a� T��@!>� R��
� ���b429�
>� ��4$�B  0.01 dB�$� 0.254  
  

 �#>�/PI� =�+�2 ��'0 h	�F�� i0
p� \& ©�4�
 ?�4F& 
*2 �#b�$c6 ���� �/'�&{0.01 �KI�L �'I� N	 

 ?
�� @A����<B� C���DE� ?�4F�&0 �����#%�� =�I�J��
=�/��M�� S ��K�I� =
<` �
$�� �H� (0�,v�' 2015 �

 ���	0 @A����<B� C���DE� N�	 ��#	�«6 �+�2 ��'0
�� ���%�0 ,=�]m���� .��c0 ,
��#p� f�4��KQ�< =�I���J

"��4��� ��AJ& 1�2 w#<
��0 ,�#A#��4�� �P�I
%	 l��M�� S
���K�I� Y���U�P0 (Seath, 2004)  C����DE� W�����C _`

 "#��*P0 WI����< =�I�J�� ��	 �#A*4	 q/P�P @A���<B�
=�H�� WI��60 ,
Jp�0 Y+���S 

 ��]�A�� ���oI �#�6 @�FP �& �H�02030 (  jF���
 ,��&�p� �/�M� uI�J��0 @A���<B� \�I�F�� ���MP �:D
 .#$�:4�� =Q
��& �eI0 �#A#��4�� ��#/�� NFR i��
 ,"���%4��0 "#���4�� l#��K`0 V��*�� ���MP0 ,@A#��4��
 ,�&C��� =�I�J��0 3I����	 =�/��M��0 s�M�� 
�0wP0
 �#$��$Z4�� =�I���J�� ���#A*P0 ,f�
��	E� �0I ����*	0

&0W��#%�� =�I�J S 

f_�4,
� �PUq: 
−  ���KI�L ���'I� _` ���#D�
#�� Vb���4*�� Y:���0`

 ���&��	 ��#	
�� ��#�< =��/��M� .�]< ����#%�� =�I�J��
 =�I���J& =����'0 ,����TP�& ���'I
	 Y��D�< "#$��%��
 r��¡� =�I��J& \�& .<0 ,�
' ��TP�& �'I
	 i�$PQ�{

 q#��MZ4��0 ,f�g���� WI��60 ,=�]m���� .��c0 I���%��
�'I
	 .�A��� h���e WI��6 WI��J& =���' �*#	 ,��TP�& 

�MK�4& �'I
	S 

−  C���DE� ?�4F�& _` 56 Vb��4*�� Y��U�P �<
 Y�D�<0 ,��TP�& �'I
	 _�< =�/��M�� .]< @A���<B�

 =�	��4KQ� 12`� h�e��� ��#�&�p� @4�K�I
	 @+�:4��
 @2���� u
�� ,�#�&�p� ©b�����0 
2��%��	 �w4�� ,a�/£I

@+�%:	 (�]�� ( @4K�I� x
2�FP ,�#�&�p� a�/'�00 
 NF�R0 ,�#�A��� a�#c ( x
#TP0 ,�A4��� ����+ "Je

@2�p� .A���0 i�$PQ� ( a�I�J& S� 

 =�	��4��KQ� .��+` Y��D�<0� ���#�]�� WI��6 
��%�P
 ,�#K�I
�� "|�]m& �m+�*� =�/��M�� �& ��I0� =���%�

WwJ'B�0 =�#*%4�� �
c` �#�]��	 �e��4P 1�2 W
2�F��� 
 =��#�< ��& =�v~� i��/4� =�I��C �#�]�� "#%P ,"#��4��
 W��T4��KQ� h��%:4P ,?����` �������K =����&��	 ������L

=�]/m�� i�� i�'��� ���2B� ��I
P \& �#A����S� 
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−  ��KI�L ��'I� ( �#b�$�c6 ����� d0�e ��'0
 �����#%�� =�I��JA�� "#$%�� ��&��	 �#	
�� �#�< =�/��>

j��k4& h��e0 WI��6 aI���J& �
��2 ,@A�����<B� ?�4F���� 
 ����� d0��e ���*� Y�D�< .�A��� h���e WI��60 f�g��

1�2B� @A����<B� ?�4F��� ©��$�� �#b�$c6 S �
�20
 @A���<B� C��DE� ?�4F& ( �#b�$c6 ���� d0�e ��'0

@A���<B� ?�4F�� jk4& he0 =�/��M�� ?
� S 

− �KI�L ��'I� ( �#b�$�c6 ����� d0�e 
'�P �
 C����DE� ?�4F��&0 ,������#%�� =�I���JA�� =���/��M��
 ©��$��� @A�����<B� i
����� j��k4& h��e0 @A�����<B�

1��2B� ���#A���<B� =Q
����� S ������ d0���e 
��'�P ���<
 �����#%�� =�I��JA�� =�/��M�� �KI�L �'I� ( �#b�$c6
 j��k4& h��e0 @A�����<B� C����DE� ?�4F��& G�H��<0

~� �#	
�� =�/��> ©��$� n$Z4���U�S 

−  ��KI�L ��'I� ( �#b�$�c6 ����� d0�e 
'�P
 C���DE� ?�4F�& G�H�<0 ����#%�� =�I�JA�� =�/��M��
 ©��$��� �Mm��DB� ( �<I�m���� j��k4& h��e0 @A�����<B�

Wj/< �'I
	 �MmDB� ( =�<I�m�� =�/��M�� S 

−  ��'I� N�	 �#b�$c6 i�� l'�& O�/PI� 
'��
4F&0 ����#%�� =�I�JA�� =�/��M�� �KI�L \�C���D6 ?�

@A���<B� S 

���P�4
�: 

§� �	 ��c�/�� Á�P ,9:/�� Vb�4D ��� (: 

  ,=��/��M�� ��& �#A���<B� =���%��� ( �K�4��
 \�2 @A���<B� ���*�� \& =�/��M�� \]A� ¼�*& ��«60  [
 �m�+�*�� 1�2 ��Ab�%�� "#��4�� l#��K` 56 i�:4�� h��>

���*�� �e����	 ��4�Q�0 ,I��8�0 �#�&�p� =�I�%�� \& 
=�I�J�� ��*	 �& l*p �/*'{S 

  ���#4:4�� ¦��*/�� je���P0 "#����4�� ����#	 NF��R
 =Q
���& ���e�� ���A2�
�� =�w��#J�4��0 =���D�]&E�0

=�/��M�� @A���<B� C��DE�S 

  =���&��	 ������� =��#�]�� N	 =�I��C �&�+6
 sI����4��0 =�v��~� i����/P 3
��� ?����` �������K

� ( �:'�*��=�/��M�� =�I�J& �#A*P0 "��4�� i�S 

  \�& �#F�I
4�� ��#�� ���2X	 �D��4KQ� \& 
8�
 ,9��/�� =�]/��� v��2 =���/��M�� ��I
��4�� ( i���'���
 �#F��I
4�� ���#�� =����2 \�& @b�F*�� g*��� �e��P0
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