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�!�" ���>�"��" 5-%	 �BV�" (�)12��& ��~<"�7�� E#�� E; �� y8� �:�W + ��� 
<�?-+� �9 �a�"%����+ ��� y��L� *"%B" �9 �a�"%��� :�W�$B"%� �� <�?-+� �9 l�8	 

(�+�^�*"%B" ���8; �� <�7?/9 +!+�9 $B%� E#���E#�� !+�9 $B%� �� <�?-+� ���8; .

@A� (� ���:�:� �-" G�" @)+R� �� �3_?� G�" !" �%N=� gQ� 19 ��8?>" <"L3� �:B �) 1
g#2F�9 + �%9 :)"%� ,�9 ���W �>�8?&" ������ <"L3� : �9 ,�9 <��! .G�" @X=- ("�9

��! J�2� �=� !" �3_?� �-" P:  P��Q?-":

�)��� *�X�" �� �34�%� l�/;"�P�"%��� + �%� 19 �M/� �3F%�/� l�/;" �l�/;" 
E#�� E; �� ����"%	���" ��"�7� l�/;" �� <��� �M0I !$8&��N� <�39 *:> )�(�%� 

<"�7�� ��4?�" + �r/8	 l�	 !".

-4B�C��� D3A�:� k%Q��3C�	 <��! �>�8?&" ������ (+� (�,�-����X=� + 1? "�a �
���?&" ������ + �3F�2� 1� ���a� �?8� ���W �>�8��%.!" �3_?� G�" @X=- ("�9

J�2��-" P:  P��Q?-" ��! (�) :

>�)%  P!�&" <+:9 KL=� ��	 *:���� ��3?�" �� KL=� ��"�"� + K"%�" �3#F�� �.�r?�" 
�:� 5-%	 �?�� y� ("�9 .%� �)%  y� (�)��32��'38A	 KL=� �%�" �� ����� (�3a

��� 5-%	�-" + .�4F" �9 <��! <��� ":I <�%9 ]-�=��� �'1x9 ���� E�� �7�� (�) �� + �)
+ ��V� �)"%�...�*:> 1M��n <"��� �9 <��! �M0I �P�"%��� �� ��� �-��� ��)%  ���^� 

<! !"��� ��� �9 *":r?-" ��%F+" <�/#� ��":r?-" 5�"� .

�/?� =��#��� E�?6:J�2� !" �3_?� G�" @X=- ("�9��! (�) �-" P:  P��Q?-":

ST�=� ���- U���#�" �9 1/��4� �� �a:�! E0� 14Z=� U���#�" <�%9 G3�����<�%9 '
�a:�! E0� 14Z=� �� K�_? " <"L3��E0� 14Z=� �� U���#�" $�!%	 �� �F":> ���>� *:> 

�a:�!��-"%� �� 19 �a:3-� <"L3� <�%9 �?8� <":�+��  (�)��"��" �?8� (�"�a�3C�	 



�*2����� ���	
�� ������ ������  ������� ���	��� 

ST�=� ���- �"��" 19 �M/� �>�8?&" �%�" �� 14Z=��19 �M/� ST�=� ���- <��! �?�9 �a:�! 
�8  �a:�! E0� 14Z=� <��!~�-�� �8  �a:�! E0� 14Z=� UV#�� 19 �?8� ��%a.

=+C���%:�=-�=� + 1��� ("�"� 12��& �� ��"�a�!" � �� U�B+" �)�a O�/3� �I�� 
�=- !" � �� $B"%� ���9 + �=�� (�)�+�9 + ])"���& �� �C+�%� U��"�� + �)�-" 12�.��

� "��9 S340	 G�"�3F�2� + <! 1Z9"� �� U+�Q?� (�) �N� �� 1��� !" <+�39 (�)�-" 1� 
J�2� S��T !"�3_?� G�"�-" P:  P:3X=- ��! (�):

1��� 1Q3�+�)�7��"� UV3A0	 �%&+ �9 <��! (�"��530� �� 54� <��! <��� ��� 
1���!���� ���+:0� <��!��1��� !" <+�39�F��� <��! K�_? " �H> 19 P�"%��� <%��� (��/

1��� !" <+�39�YZ- G?�� �	,�9 + 12��& �� <��! �3F�2� �H> 19 <"��� !" <��! �>�T" *:> 
<��W �)�aW.

�:�?+1 F�</�:�B U+�Q	 S340	 G�" ���+ <��! 19 U���#�" �3Ar	 �� 12��& <:  E
�-��9 <��! :�� !" <"������%  @X=- ("�9 +���  !" <W <�#�" <%x8) ���)
O�0��Q	 L�"�� 19 �-�?-� O� !�+ P��Q?-" � !%�W���% J�2� E��  1� ��! (�)

�-" :

<"��� + <��! ("�9 �0��Q	 + � !�+ L�"�� U���#�" <�%9 <�/#��<�/#� + 1�,��> 
1����- <�%9(�"�a�)�/� + �)�?�� ("�9 �!%�W �) �� P:  *�X�" (�)�<�/#� <�%9

�)�/� + �)�?�� ("�9 P�7��"� 19 �+�+ <�#�"�("�9 ("�9 �/8) .�r?�" S; <�%9 <�/#� 
�)�/� + �)�?����%&+ �H> 19 <"��� + <��! ("�9 12��&�� <�/#� 5�"�  �%&+ *:> 

U+�Q	�;+� + �8/& (�)��3F�2� �� <��! 19 �M/� <"��� �?�39 �34�%� (�)��� + �)
1��� !" <+�39�?�39 �a:�! ���r� G3��	 �H> 19 P�"%��� �� <"��� �38)" + @4� <�%9 �

���W 5-%	.

�C:�-" P:  P:3-�� 1��=�-�� �� <��%7r-�� G- O�3_?� G�" @X=- ("�9.

�%��G ()H+�:�-" P:  P��Q?-" !�9 1�%a y�!" �3_?� G�" @X=- ("�9.



���� �� ! �"����� #$��%� &� &'(� )���" ���&�*+,-&.� &/� 0�� �*3 

I�J� =�<8#:La���` 1?/9 1�%a y� !" �3_?� G�" @X=- ("�91=�(":O��X� OE)�?� 
�-" P:  P��Q?-" U%� �C" �9 �/8) <+:9 O�VT�C" �9 �/8) <+:9.

$��G K�9:�:1=�La �=� 1?/9 1�%a y� !" �3_?� G�" @X=- ("�9(":�%�" �� En�  
+ E3A0	 19 K�_? " O�"!W @r9 �� En�  O�	��:� @r9 �� En�  O(�"�" 1��� P��Q?-" �"�

�-" P: .

7L�M��:���� ���� + �:� UV3A0	 YZ- + ��� �%� UV3A0	 YZ- S340	 G�" �
1=�La �Q) K"%- 1- �� 1� �-" �N� ��%� %7r-��(":�9O'Ht�� O���8=)"� O��":?9" O�"%-

�	,�9 + g��/3F �%� Og��/3F O'Ht�� �%� �-" P:  P:3X=-.

��N4�:1=�La �=� 1?/9 1�%a y� !" �3_?� G�" @X=- ("�9(":�f�G3��� + <��%	 �"L) O�	
 G39�f��	�f�G39 O<��%	 �"L) �f� �	�f�%	 �"L) G39 O<���f� �	 cf�<��%	 �"L) Ocf� 

�	,�9 + <��%	 �"L) �-" P:  P��Q?-".

O#4*�)�� �C�+� 

���83� OS340	 G�" �� P:  1?��a ��� 19 �+���-" .12��& �"��" 18) 12F�Z� <%`
O�/3� ���t��#�"1�%8� �9 �-��9 S��T !" S340	 3a�� U�%I (�������� .�?-"� <W ��

1�%8��� '382	 (���W 12��& E� 19 1�%8� (+� �9 S340	 1X3?� + .�r?�" (":9��.12��& 
@)+R� G�" (���WO(,�9 <��! ��L��M	 ��  K�- �-" .!" P:  ������ ���W SMT �9

1����9 ��+�2�L��M	 (�":��?-" (L�� �9 �9"�9 (���W 12��& E� c����� �Q� �-" .��%� 1�%8�
1�%8� P%3  19 + <"��%� K%��� !" P��Q?-" �9 12F�Z�1H;�� :=` (�3a�":2	 + P:  .�r?�" (" 

<W��c �Q� �-" .<"��%� K%��� �� f/�p=12��& �� �>�8?&" ������ �QI �%&+ �M/� 
+ (���W f/�q=�M/� " ������ �QI �%&+ *:>(���W 12��& �� �>�8?& �� <��� "�:)� 

g����"+ <�%9 ���":; 19 1&%	 �9 +O(+�/� ���W !" *":� �) f/��-" P:  1?��a �N� ��.
$8& K!�=� .�� 19 12&"�� �9 + 1��=�-�� S��T !" @)+R� G�" U�>VT"�-" P:  (�+W.
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�f/�<�=38T" ]��^ �9 )�i/�(=t

(���W 12��& �� �>�8?&" ������ �QI �%&+ �M/� f/�p=

(���W 12��& �� �>�8?&" ������ �QI �%&+ *:> �M/� f/�q=

�Z� YZ-).%HZ� �F�8?;" �B�(�f/�d=
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��& �^�; 12F�Z� �� ���- L3� + <W ��29" + <��! �>�8?&" ������ (�)�3_?� @X=-
(�N� U�N;V� l�-" �9 �)�3_?�OP!�- �H> 19 U,"D- <�%9 ("O[3T!" f1&�� ("

�-" P:  P��Q?-" U�#3F .1�%a ��"+� �� ��M?>"[3T !" *":� �) (�) (�)�3_?� @X=- (�)
E4?/�O�3N� :19 ��8?>" O�>�8?&" *�X/�" <"L3� k%Q� OgQ� ���*l�/;" O(�,�-

�=- O�M/� �3�+�0�?/9"+ �3_?� + �?3/=& e32M	 O��"�a1)<��! �>�8?&" ������ (!"
	�-" �9 U�%�� S��T�	 + <�-�= ��� + :3�1�%a S3MZ[3T (�)� �9 �)��-�-" '3)�Q

1��N�1?��a �"�B P��Q?-" ��%� S340	 (�N� E3H0	 �� 1� ���) P:  G332	 O:�"�-" .
<"L3� @X=- J�2� ��"+��3_?� �) (�)O1� O�-" 1?��a *�X�" ��M�+�� (�QFW ]��^ �9 

<��! �>�8?&" ������ ("�9 <W �":4� )�i�/�(�>�8=&" *�X/�" O)��/�(gQ� 19 ��8?>" O
)ff/�(k%Q� O(�,�-��� )f�/�(+�0� l�/;" O�M/� �3� )�i/�(�=- O��"�a )i�/�(+

�?3/=& e32M	 )��/�(�-" P�%9.



���� �� ! �"����� #$��%� &� &'(� )���" ���&�*+,-&.� &/� 0�� �4� 

(:	��*�)�� -�� 

P�"�?-" EI�; S340	 (�)" �"�r!1��=�-�� 5-%	 1� �-" ���)��c 12��& <��! !" �Q� 
1?��� E3H0	 + 1�LX	 l�-" + P:���a E38#	 L��M	 ��  �� (���W �"�B �^�; @)+R� (�)

�-" 1?��a .P�"� E3H0	 + 1�LX	���  1H3-+ 19 �)]��^ O�Q3I%	 ���W (�) �7?/M8) 
<%-�3�sg����"+ E3H0	 O}�-" 1?��a U�%I P�3_?� :=` <%3-�a� +.

�9"�9 <��%7r-�� G- G37��3� 1F�4� G�" ����-" P�%9 K�- �.�-" G�" �7��39 ���?�
 1���%+ ��  G3��� "� �%� �a:�! E0� 14Z=� *�� <��%7r-�� !" ��%+ �� ,�9 L3�
�� %P��� *V>" 5-%?� 14Z=� L3�:�" .<��%7r-�� E� !" fc%+ E)�?��c%O��X��%

+ 14HZ��%L3� + :��%9 U%� �C" �9 �/8) <+:9��%O(�"�" �%�" �� En�  <��%7r-�� !"
c%O�	��:� @r9 �� En� ��%+ �"!W @r9 �� En� ��%+ E3A0	 19 K�_? "��%

1���:��%9 �"� .UV3A0	 <"L3� o�0F !"�%O��":?9" �"%-�%O���8=)"��i%O'Ht����%
O'Ht�� �%��c%+ g��/3F�%:=? "� �	,�9 + g��/3F �%� .1F�4� G�" �� �7�� ��� 

 1� �-" P�"� <��� ���?� 1� �-" P�"%��� :�W�� <"L3�c%:�W�� <"L3� <��%7r-�� !"
P�"%���<� "��f�G3��� + <��%	 �"L) + �	c�%� :�W�� <"L3� <��%7r-�� !" P�"%��
<� �%�"�cf� �	,�9 + <��%	 �"L) *V>"P��� :�".

L3F��W + <%-�3� �7?/M8) ]��^ (���W y3=#	 +� !" P��Q?-" �9 S340	 U�3^�� <%�!W
y� g����"+�-" P:  *�X�" 1��T.

P��8  K+:&)�(<%-�3� �7?/M8) ]��^ "� YZ- �� E4?/� (�)�3_?� ("�9
1HI�� @X=-?&" ������ + ("�� <��� <��! �>�8:)� .P���W�� <��� K+:& (�) :)�

 *�X/�" OG- G39 1��>�8?&" l�/;" + gQ� 19 ��8?>" O������ �9 �M/� �3�+�0�
 �>�8?&" <��!�=2� 1Z9"� (�"���"� �%&+ .13^�� G�" YZ- �� EB":; �)�f%O�=2� �"�

P:  :3��	 + P�%9:�" .8?&" *�X/�" G37��3� S340	 G�" �� �9"�9 �>���/��1� �-" 
v�?M/� @�"�a P:=):������ ���! P��9 1�%a G�" �9 �-".9 U"�8� $8& 1G�" !" P:�W �-��

1- Pearson Correlation 
2- Analysis of Variance(ANOVA)   



�4*����� ���	
�� ������ ������  ������� ���	��� 

�>�8?&" *�X/�" <"L3� 1�%a"��� <��� ,�9 :; ��:)� .9 G37��3� 1G37��3� !" P:�W �-�
��N?�" ��%� )�c(�-" �	,�9 O�-" 5-%?� :; �� @�"�a P:=):���� 1� .G�" 1` �)

 �:> !" �?�39 E� G37��3��c1�%a �9 <��%7r-�� S�"%� @�"�a �7��39 O: �9 �)�-.
�9"�9 �M/� �3�+�0� l�/;" G37��3� ��/��v�?M/� @�"�a P:=):���� 1� �-" �� '� P��9 

1�%a G�"�-" .9 U"�8� $8& 11�%a !" P:�W �-� �M/� �3�+�0� l�/;" <"L3� O�) "� ��
��� G3��� :;�� <:)� .��N?�" ��%� G37��3� !" G37��3� G�" )��(<��� 1�"�a P:=)� @�

�-" �	 G3��� O�-" 5-%?� :;�� .�� �M/� �3�+�0� l�/;" <"L3� <�%9 G3��� �7��39 1�
 <��! G39�-" .

K#�1)R($��G ����:1 =�4��� # I):?� -����9:� ��� $3C��, �T:?/�� U��8 

�T:?/�� ��T���� 
���� 
4��<� 

U��8
�T:?/�� 

VHC
�+<�-4� 

=W1 # 7��
�T:?/����

G- ��/���c/���/�*�c/�[32^ :; �� + '34?/�
�>�8?&" *�X/�" ��/���i/fc�/�**���/�5-%?� :; �� + '34?/�
gQ� 19 ��8?>" ��/����/cc�/�**���/�+ '34?/�5-%?� :; �� 
(�,�- ���k%Q� �i/���f/f�f/���/�*:> 1Z9"� �%&+ 

�M/� �3�+�0� l�/;"��/��cc/f�i/�~**���/�[32^ :; �� + l%#2�
�=-��"�a c�/����/c��i/��/�1Z9"� �%&+ *:> <�

�!�
>�8

?&"
��

���
�

�?3/=& e32M	 �c/����c/i�c/�~**���/�[32^ :; �� + l%#2�

13^�� <%�!W ��&1M	� �� �8-" @X=- YZ- �� ���W E4?/� (�)�3_?� 1� ���) ("
 <%�!W !" O:��"� �"�BF�-" P:  P��Q?-" �) G37��3� 1/��4� ("�9 .

P��8  K+:&)�(<%�!WO14Z=� ]/; �9 "� <��! �>�8?&" ������ G37��3� U+�Q	 
�� <��� 1�%8� �"��" �a:�! E0�:)� .1?��� ���?�� <��� �)�1� :)� �� 1� ����%7r-��

14Z=��� �a:�! ��  5-%?� :=? "� "� �>�8?&" ������ <"L3� G��?�39 :���� .G3=x8)
y� g����"+ L3F��W <%�!W l�-" �9�=2� O1��TG37��3� U+�Q	 (�"��-" P:  :3��	 L3� �) .

B� U��M> 19�S3	 <%�!W l�-" �9 �	��M342 LSD��3� O�G37 G3��� ���������(9 �) �



���� �� ! �"����� #$��%� &� &'(� )���" ���&�*+,-&.� &/� 0�� �44 

�� ,�9(�)(�� ,�9 +�� �a:�! ��  5-%?� 14Z=� �� 1� ���/� �9 �) o�0F !" :����
�=2� (���W�-" P�%9 �"�.

K#�1)X((�3�� ��	 �%��G ()H+� U?6 �� ����:1 =�4��� $��� @���4# I���� 

�%��G ()H+� ��T���� 4�)�F�+<� VHC-4�
��T���� 7#�A�

 $3�GN 4�lsd
VHC 

<��+-4� 
:� )�:(��  G3��� 
:� )�:(5-%?� 
:� )�:(�� ,�9 

��/fc
fc/f�
i�/f�

��/����/��+�
�+�

���/�
�f/�

P��8  K+:& )�(<%�!WO�32^+ ]/; �9 "� <��! �>�8?&" ������ G37��3� U+�Q	 
� <��� E)�	��1?��� ���?� :)��� <��� �)�� �>�8?&" ������ G37��3� 1� :)� G39 

P��� U%� <���"�/8) 1� ����! �?�39 :�"�-" .G3=x8) g����"+ L3F��W <%�!W l�-" �9
y��=2� O1��TG37��3� U+�Q	 (�"��-" P:  :3��	 L3� �) .S3B� U��M> 19 l�-" �9 �	

 �M342	 <%�!WLSD E)�?� <��! ������ G37��3� O+ P:  U%� <���"�/8) 1� ����! �9 L3�
�X� <��!�9 �P:  U%� <���"�/8) 1� ����! �=2� (���W o�0F !" O�-" P�%9 �"�.

K#�1)Y((�3�� ��	 I�J� =�<8# U?6 �� ����:1 =�4��� $��� @���4# I���� 

I�J� =�<8# ��T���� 4�)� F�+<� VHC-4�
��T���� 7#�A���

4�$3�GN LSD 
VHC 
�+<�-4� 

:� )�:(E)�?� 
:� )�:(��X� 
:� )�(:14HZ� 

:� )c:(<+:9U%� �C" �9 �/8)

�/f�
�/f�
�f/fc
�/i�

��/���c/�c+�
c+�

��f/�
��c/�

P��8  K+:& )c(<%�!WO�32^+ ]/; �9 "� <��! �>�8?&" ������ G37��3� U+�Q	 
�� <��� K�_? ":)�.1?��� ���?� �� <��� �) G39 �� �>�8?&" ������ G37��3� 1� :)�
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