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Appling Authorities Granted to School principals in male and female school principals 

in the General Administration of Education and Teaching in Asir 
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Abstract: This study aims to identify the current situation and the importance of utilizing the granted authority of male and female 
school principals in the General Administration of Education and Teaching in Asir. It also aims to investigate the difficulties of applying this 

authority and to identify the different attitudes of the student population towards these principals based on various variables -- gender, level 

of education and years of teaching experience. A survey was developed by the researcher to collect the data from 324 school principals at the 
Asir Educational Directorate. The most significant outcome revealed from this study is that the level of applying the principals' authority was 

1.77 and the importance of utilizing authority was high (2.33). The overall average of difficulty was 2.33. Results also showed that there was 

a significant statistical difference between the means of males and females in the estimation of difficulties which prevent utilizing authority 
granted to school principals which favored females participants. In regards to the years of experience, the study revealed that there were 

significant statistical differences among the student population in favor of those principals who had experience of more than ten years. 

Nevertheless, in light of the current study results, suggested recommendations are enhancing the awareness of the importance of utilizing 
authority, providing the requirements of applying verbal authority, and helping to ease the implementation of this authority.  

Key words: delegation- decision making - school management 
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-  o	�% �5�2�� �?A* 7Y�\ �`41.67 e�% -*; 34 
2.34 @�	��C���� /; N��A.G2�� /; ���AD�� ���&6� O���nM 

�G5�2%S 
-  o	�% �5�2�� �?A* 7Y�\ �`42.34  �h\z8 O�nM

 @�	��C�� /; NA.G2�� /; �AD�� �&6���lM�%S 

�S���T� ��U�"�� : 

�&V� ���W% : 

 ���Bh�� @p����� @��.� @B%���% §�L> HM 
 �5�6
�� I6��u�O�A.25p� � ��l�; @�.� -%��% ��
a25�	

 P/
& rw��/ ,ª�.Y/�\�4 �-%���� �[ S 
 

 H��>.40 M
+����� %�&; ���W ���* ����� X��Y��Z �[�; \
�"
 KL�	M 

] ������ 
 &�� 

�����"�� 

 ���W \
�"
 

X��Y��Z �[�; 

1  <*�/ E6�
�� @���
%/ =��
� �>�)?�� @�A>BC�� NA.GM 52  0.912  
2 E6�
�� @���
%/ =��
� �>�)?�� @�A>BC�� NA.GM �AD; 52  0.942  
3  NA.GM O/� P�Q R2�� @�	��C���H£ �>�)?�� @�A>BC� 20  0.845  
 -n\ E�AF�� 124  0.915  

 
 P/
��& e��% rs��2��4 � @B%����% ���8�\ O;  

/�\ ���l�; ���A�n�� ���2&6�/ E���AF�� 6/���� @���.h� ª���.Y
 o��	 7��>/��M�0.845 �/�0.942 � @B%����% ���Z�A�/

 @�.��A��:S 
 

%�&V� ^�E : 

1−_�7)�� ^�E : 

 ' o�?n��� e�% �
�: 9: �Y�.25p� ��: HM
 ¸�2�� P/
U�/ ,���	
�� I6��u��5 � q��lM� �.LY rw��

9: o?n���6�.2#p� @�6�.: : 
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 H��>.5 0`� _�7)�� ^�[�� 
��Y KL�	 a 
������ ������!� ������ ���	�
� ��	�
 ����� b�
 ����
 ������ M 

%���"��  c� ^�[�5� 
��Y %���"��  c� ^�[�5� 
��Y %���"��  c� ^�[�5� 
��Y %���"��  c� ^�[�5� 
��Y 

1 91% 32 100% 11 100%  42 91% 

2 82% 33 88% 12 90% 43 82% 

3 95% 34 84% 13 95% 44 95% 

4 100% 35 90% 14 90% 45 100% 

5 100% 36 100% 15 100% 46 94% 

6 100% 37 90% 16 91% 47 100% 

7 100% 38 100% 17 94%  48 100% 

8 91% 39 90% 18 82% 49 98% 

9 82% 40 100% 19 100% 50 95% 

10 91% 41 91% 20 85% 51 91% 

11 82% 42 82% 21 91% 52 100% 

12 91% 43 82% 22 82% 1 100% 

13 100% 44 91% 23 95% 2 90% 

14 85% 45 82% 24 100% 3 100% 

15 100% 46 91% 25 94% 4 95% 

16 100% 47 100% 26 100% 5 100% 

17 90% 48 91% 27 100% 6 100% 

18 100% 49 82% 28 91% 7 100% 

19 91% 50 91% 29 90% 8 100% 

20 82% 51 82% 30 91% 9 95% 

21 82% 52 91% 31 100% 10 100% 

22 91% 1 100% 32 100% 11 90% 

23 82% 2 85% 33 100% 12 100% 

24 91% 3 100% 34 100% 13 100% 

25 100% 4 90% 35 91% 14 100% 

26 85% 5 91% 36 82% 15 90% 

27 100% 6 82% 37 100% 16 100% 

28 100% 7 91% 38 100% 17 100% 

29 90% 8 82% 39 100% 18 100% 

30 100% 9 91% 40 95% 19 95% 

31 85% 10 100% 41 90% 20 100% 
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 P/
��& e��% rs��2��5 � q���lM� WL��Y N	�L����
��9: o?n� o�	 7�>/��M f�A> E��AF�� @�6��.: 
�82%−100�% {����	 b��&¬���	 O����?n��� 6�����;/ ,

9: �ZlA)CM en?� @B�
�2��¸�2�� ��)�� : 
-  @�6���.��� {���	 -�
���2	 N����2M @���>�
*�

�g�^�@�A>BC�� NA.GM O/� P�Q R2�� @�*����	 S 

- g I��:¬	 @�>�
*� 1
} @��Fl�� {�	 ���A
� ��µ4S 

 ,�� ��A� �Z��
��M/ ��} [#��	 f>�.�� ��* fA>
 @�A>BC���	 �.M�M @��Fl�� O; � �s�; O�?n��� �\`/

�ZLAFM R2��S 
2− ef���� ^���5�: 

 o�	 ¿��.M6p� -�%��% §�L> PB# e% $�`/
 ��A:�l�� 6/����� @��&6�/ E�AF�� 9: �A�n�� �&6
��

E�AF?�� �Y�n�� P/
& rw��/ ,�6 � @B%���% ¸��2��
¿�.M6p�: 

 

 H��>.6 0
�!7�� �B#>�&�  a 
������ ������!� ������ ���	�
� ��	�
 ����� b�
 ����� 
���[�� ���)�� _� g����5� ��
�"
M 

����B�� h+�#�� ����"�� 9��)Y5� 
�!7�� 
>���� I
 i�+�� g����� 
��c 

©�2)25p� 98.05 16.53 0.657** 

Pp
25p� 132.78 16.79 0.738** 

b��F25p� 46.73 7.43 0.340** 

�A�n�� �&6
�� 277.56 25.77 − 

 ** 
�5& ��#�
 ��� 
��&  �c.0.010 
 

 P/
��& e��% rs��2��6 � @B%����% O; N	�L����
 N�A.GM �
�% E�AF� �A�n�� �&6
�� o	 O�5K	 ¿�.M6�

>BC��� E6�
�� @���
%/ =��
% H�£ ��>�)?�� @�A
 @�` @b�& E�AF?�� �Y�n�� �A:�l�� 6/���� @�&6�/

 ��2L��% 
��): ����p��α ≥0.01 � 7��>/��M/o��	 ���% 
�0.340−0.738S� 

�B#8c��
� 
+����� AS�#Y: 

 ���* O; 
��	 ��ZA�4 -g�M R2�� jk�2)�� ��: HM
 ��Z�A�Q/ ��5�6
�� I��; �G5��	 @�Y�A.�� <?�	 f>�.��

� ��F8/ �Z2�*�)%/�5�6
�� ��v5S 

H�V� H�k�ll�� : ������ll�� �ll���� Illc�� �ll


 &��l4; �mY 
B>� ,
 ������ ���	�
� ��	�� 
������

?
+����� 

: �	�&J�/e §�L�	 f>�.�� ��* P/�� P��L�� 
 -���A��2� =6����A��� 1������Yp�/ ´�L����� ����5�2��
 @�A>BC�� NA.GM <*�/ P�> �5�6
�� ���8; @�	��25�

H£ �>�)?��  H*6 P/
U� ' m\�7�S 
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 H��>.7 0������ ���	�
� ��	�� 
������ �������� ����� Ic��� 
	���"�� �@�4��)Y�� 
+����� &��4; ��>�& ���+�#
 KL�	M 

%���"�� h+�#�� 
 9��)Y5�

����"�� 
o��$�� 

Q1  �m2:� -An�M T����� O�����/ ' �56
�� -A�lM/ � 6/� 
�
Q/ A:��%
 e\�%;/ ���:m2&� 2.01 .747 18 

Q2  j%� T����� O�����/ �A56
�� � 
): �&��� � I�6���� ' 
:��F�� �A?AX)2�� E6�
�� HA���2�� ������ �� �
�: T��� 

�56
�� �)U/ �A&�2�� ���6u�/ � m	/ p ���� 9: �Z%�Z% º2|/ E6�
��	 R2�� O�n� �
: o?���� �} �L³ (:  �m��% 

-*z8S 

1.77 .731 34 

Q3  �m2:� �G^� �A�AV�2�� j%�]�� @����)��/ �A56
�� 6�A2#�/ ,�A	BG��/ o8(�� �ZA�: o\6����/ �ZA8S 2.14 .811 11 

Q4  �m2:� I���� �
: P�Cl�� ' �56
�� /; �ZCA�FM 
): �&��� PB# P/; o:�.5; e% ���
	 -�\ -C�8 ��6� N�8/ 

������� ��I6�F e% I6����� � �
: §BG�� <% �
: P�Cl�� �Z2>�L%/ � m	/ p WM
� �A�: ©�A2>� ' �
: o?����S 
2.02 .791 17 

Q5  -A&zM /; 1�F�4 j%�Y�	 1�lGgp� R>�.C�� rLl2��/ ' b�)8 ,�56
�� WL> P���>�� ,����U� �`4 7�Y�\ W.L�M 

 ��6� §BG��S 
2.28 .787 4 

Q6  -�
�2�� ��7*� 9: e%� ºC�� rLl��/ ' P/
U� �6
�� m	 NF� ���C% �A?A��MS 2.07 .777 15 

Q7   I���� e%� ��A�� ��6
�� �:�?�� e% §B� ,�56
�� m	 p 
�~� e: �:�5 I
>�/ ,��A%�� j%�Y]� =�	�M /; R?A��MS1.40 .686 51 

Q8  �m2:� j%�Y�	 @B>��� @�6��~��/ �A	BG�� �2���A?A� R2�� p 
�~M ��
% e: ��� ��6� 
>�/ -#�� q�G)�� '��VU� 

I6��u �A	
�� HA��2��/ º2|/ E6�
��	 R2�� d�.� �
: �}B� �500 �W��� �h\z8S 
1.48 .693 47 

Q9  6�A2#� e% r��� -?���  �BA\/ �56
?�� e% �?k�* bm5�� I��&��� �
� �)U =��
% E6�
�� �ZkB\// ¬	I6�� �A	
�� 

HA��2��/S 
1.84 .726 31 

Q10  �m2:� 
�
Q KAVM/ <*��% @����� �A5�6
�� �.2n��/ 1��/ ¦��� ¤k����� �A?A��2�� ��6��u�/S 2.10 .754 14 

Q11  r)% ´�L)% �56
�� @���&u� ,��6��Gwp� WL> �% ����  ��FF� ���C?�� �A?A��2��S 2.17 .751 10  
Q12  r)% u�I��& �Aw��� ´�L)� ,�56
�� N8/ ��kp r)% ��6�FM I��&u� <%,�Aw��� I�8��% I6��4 �A	
�� HA��2��/ 6��F	 

I��&u� r)% H2A� Pm\4 ��B�� ��z�	 
2.33 .726 2 

Q13  NA��M ��/
�� �6
�� ' @p��� �k6�G�� m	 p 
�~� e: ��� ,
>�/ 6���4/ I6��4 �A	
�� HA��2��/  ��A?56 b��&u��	 

�M�6]%/ ' TlY ,��A�� m	/ p W.L2� �`z	 ,§BG�� ���>4/ b�A�/; H 6�%; b��&u�	 N8/ �	��s�� �?X)�� $�[�. 
1.91 .820 24  

Q14  ��b�L�� �AG^� =� e% ´�L)% ,�56
�� 7l�/ �XY ÁF�� ,HZ)% /; �2��>4 I6��u �A	
�� A��2��/H, ' ���> ��&/ 

�% L�R:
2 $�`S 
2.24 .728 7 

Q15  �
: �mL�� e� �.2�� ' �2	�g4 ��?	 KG# /;  Â
�% e% ´�L)% �56
�� e% ��g��% -?��� �56
��	 /; �5�6
�� 

�}S 
2.01 .817 19 

Q16  6�
g4 @�6��* HL�� 9: o.AV2�� /e��#z2�� e% ´�L)% �56
�� N8/ ��?XY�� @mA���2��/ «B�	4/ I6��4 
����A	 

HA��2��/  ��A?56 6��F��	 �[Al)2� e% §�*; WM�6 =�Z� � �&�� -	�F% -?��� � 
2.33 .715 3 

Q17  -Ahi �56
�� ' �)U 6��v25� �).% �56
�� ¤�n�� ��6��¬	S 1.65 .798 39 

Q18  -Ahi �56
�� ' �)U ��
:4 �L��F% HA%�M �).% �56
�� ¤�n�� ��6��¬	S 1.64 .761 40 

Q19  -Ahi �56
�� ' �)U �B25� �).�� �6
�� 
�	 b�Z2Y� Pm:; �Y�AC�� /; HA%
�� /; -A z2��S 1.81 .798 33  
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 I��� H��>.70M 

%���"�� h+�#�� 
 9��)Y5�

����"�� 
o��$�� 

Q20  -g��2�� ¨�.�� <% @�ZU� �A%�n�� @�` �*B��� ' @p��� �k6�G��S 1.98 .772 21 

Q21  �.��a�� I¨�.�� ��
� �A	
�� HA��2��/ Oz�	 ���sF�� R2�� �ZA8 E�L% e�
�� �5�A5/ e����� ,��Ã) �%Ä;/ /; ��% N���2� 

���L��	 /; @�6
a��S 
2.20 .782 8 

Q22  H��FM b��; =
Z�2% -FY §BG��S 1.82 .811 32 

Q23  �m2:� P�.* §BG�� e�[�� N.G)M HZA�: ¿/¨ P�.F�� �/-A�L2� ey H  ©6�# q�GY �56
�� '��VU�S 2.20 .725 9 

Q24  �m2:� <���M §BG�� ' P�Cl�� N8/ ������� �g�^� P�Cl��	 §B�G��/ I���:4/ ,HZ�����M WL�> ��% �As�2FM 

���C�� �A?A��2��S 2.14 .787 12 

Q25  �m2:� HAX)M P�C8 o?���� �2	�h�� §BG��/ o�F)2�� b�)�; ��8@�A� P/
U� �6
��S 1.89 .764 30 

Q26  �mL�� §BG�� =6�n2% §�5��� 6�.\/ eL�� @�6�n2%/ §�5��� �)L�� �h��h�� @�K.\/ eL�� ��g��?	 �5�6
�� 

,�56
��	 /; ���>4 o).�� 34 E6�
�� �Ak�L�� /; A�A���,� ���>4/ @�).�� E6�
� HA��M @�K.n�� N8/ @mA��2�� rk�����/S 
1.91 .758 25 

Q27  r)% ~8���� ,§BG�� m	 p �6��2� <% �?XY�� rk�����/ @mA��2��/S 1.98 .783 22 

Q28  �8�w4 ºC> �A&B: /; �Ak���4 {�.� ����� �A5�6
�� I6�F�� ' �G^� �A5�6
��. 1.62 .725 41 

Q29  �m2:� r28 ~\�% @�%
^� ���	
�� �A?A��2��/ §BG�� 
��	�56 N8/ �	��s�� I
?2��� @�Y�n%4/ �56
��. 1.56 .697 42 

Q30  �m2:� [Al)M ¿��Y �6
% �
� ' �56
�� ©6�# 7*/ ��/
�� m	,�6
�� p 
�~� e: ��B� ,����; N�8/ @mA���2�� 

�	��s��/ �A?5��� ' 9:,$�` O; p WM
� 9: [Al)M ¿��)�� =; @�%�~2�� �A��% 9: I6��4 
���A	 HA��2��/S 1.44 .646 50 

Q31  
�
Q W��G�� =[�� -h?� �\��5  ���G# 9: =; e% ´�L)% �56
�� -�F)A� 34 ��56
% ,���#; º2�|/ =��
�?	 

E6�
�� �G5�2�� ���Y�h��/S 
1.90 .757 29 

Q32  P�.* 6[: W��G�� �#z2�� e: 6�.2#� 6/
�� P/�� ,�A�Cl	 6/
��/ ,��h�� m	 p 
�~� e: ¤CY e%� 6��.2#� I����� 

p;/ O�n� 
* ©�# 
>; §BG�� e% �)U ,6�.2#p� º2|/ =��
?	 E6�
�� �G5�2�� ���Y�h��/S 
2.28 .730 5 

Q33  I��:4 H��F2�� PB# -Cl�� ��6
�� W��G� /; �:�?� e% §BG��/ ,º2| =��
?	 E6�
�� �G5�2�� ���Y�h��/S 2.03 .731 16 

Q34  ¤A�nM e% ���� e% o?���� <w�	 ��v5; @�6�.2#� ����� �A5�6
�� ' �CC| KV� 1�lC�� R2�� �Z56
� º2|/ 

=��
?	 E6�
�� �G5�2�� ���Y�h��/S 
1.91 .755 26  

Q35  {Al| §�CY H���� =[�� 
)LM �� ��Z% ��#; ,�56
��	 fA�	 p -F� �	�CY e: 75 ºC> ,��A:�.5; $��`/ 

' P�> ��&/ {k�8 e% ,ºC�� 
�	 �AGVM �G^� �A5�6
�� ' ºCa2�� N8/ -An�2�� �6
�� 
?2��� �56
?��. 
1.91 .758 27 

Q36  �m2:� <���M ����� �A5�6
�� o	 o?���� WL> ,@�CCa2�� '/ ���>��� ��Ak�
2	p� ' ����> �8��M ,ºC�a2�� 

<���M/ P/�
U� �A56
�� ' ���
	 ,����� �Z��
�M/ ;b�)� ����� ��6
�� 
): �&���. 
2.27 .772 6 

Q37  {Al| �G^� �A5�6
�� ºC��� 
): ��&/ ~�: ' �
: o�?���� ��56
��	 
��	 Pm2�\� �.C�Y; ��8�\ o�?���� 

�A%�X)�� e?	 HZA8 O�l�n�� Pm:z	 K� T�6
2�� �
k�6 ,¿��)�� o�%; 6��C�% ,H��2��� 
�k�6 ��A:�2�� ,�A%B�5u� 
����� 

�´BG�... ,±�4 �
: -A\/ �56
�� ¤�n��  ��A?56S� 
1.91 .764 28 

Q38  ��AF�� b��&¬	 @�5�6
�� ���	
�� 9: ´�L)% �56
��. 1.55 .734 43 
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 I��� H��>.70M 

%���"�� h+�#�� 
 9��)Y5�

����"�� 
o��$�� 

Q39  �m2:� j%��	 �A?)2�� �A)Z�� ´�L)� �56
�� b�)�; ��A�� 
��;��6 -h% W�6
2�� P���.M/ @�6���~�� @�b��F�/ R�?��% 

ºCa2�� Å6// -?��� @�F�>/ ,Å�F)�� m	 W5�)� P/
U� ��6
�� ���C%/ §B�G�� ©��A2>�/ ���A.�/ -�?: -�\ 

HZ)%S 
1.92 .757 23 

Q40  �m2:� j%��	 1
Z2LM �U��% @Bn��� ,�A56
�� /; NAFQ ���C% �A?A��MS 1.77 .737 35 

Q41  H��FM b��; <A� o�%���� ' �56
��S 2.56 .633 1 

Q42  NA.GM §6��2�� �A?A��2�� H:
� Ib�l\ b��; HA��2�� H��2��/ ' �56
��S 1.77 .697 36 

Q43  
�
Q H���� ����� ��FY e% �56
�� =[�� �¶��; -* e: T³ oYm�/ �&6� ' H��FM b���� RlA���� 
�?2��� ��#­ 

o%�: � 34 �56
% ,��#; m	/ p 
�~� e: H��% 
>�/ ' ����� ,��6
�� 9: p; WM
� 9�: $��` ��~�2�� ¸��% /; -�FY 

R&6�# H��?�� /; ~�: p en?� �
�
LMS 
1.55 .704 44 

Q44  �A&�2�� -F)	 =; e% ¦��� ¤k����� ,��6��u� /¦��� ¤k����� �A?A��2�� �56
��	 e% K� o?���� �`4 -�* �¶��; 

e: ��
FM¯ ��2y °' H��FM b���� RlA���� 
?2��� �#­ o%�:S 
1.49 .681 45 

Q45  q�lMp� <% _�GF�� !�^� ���:�� j%��	 �56
�� m	 H�L)� <% 1�
 �� ,���	
�� N8/ ��X)�� rk�����/ @mA��2��/ 

�A?5���S 1.46 .654 48 

Q46  q�lMp� <% @�Z& �CCa2% I
?2�% e% �@�:�GF� �A%�n�� @�` �*B��� -AV�2� ¤CF�� �6
��S 1.70 .775 38 

Q47  q�lMp� <% @�L5�% W�6
2�� ¦ �� I
?2��� [Al)2� j%��	 �A.�6
M �56
��	 �ZA	�L)� N8/ ���Y�n%4S 1.49 .706 46 

Q48  �m2:� �A?LM o?���� e�[�� O�F�2L� Iz8�n% e: T�6
M ºC> 6�X2Yp� R2�� O�%�F� �}  �p
	 e: H��% W�k�� 

I���� 9: H}�CY R?5��� (24) �C>. 
1.39 .659 52 

Q49  rA��M �% p 
�~� e: �L³ e% ¦��� ¤k������ ��A?A��2�� ��56
��	 H}�
�2Yp ���V� ��A?)2�� ��A)Z�� ' ������ 

,��6
�� º2|/ E6�
��	 R2�� -F�p �
: �}B�  e:�800 �W���S 
1.46 .698 49 

Q50  o%zM ��m��� �8�X)� �56
�� ' P�> 6[�M 
*��2�� <% =
Z�2% ,�8�X)�� /; � HFM ��m��� 
*��2�� �Z�% I¨�.?	 ,-?��� 

/; � HFM -?���	 §��G�� N8/ �?XY�� ��.2�� ' $�`S 1.99 .796 20  

Q51  
*��2�� <% @�L5��� �C2a�� b��&u @�A�?: �Y�AC�� �k6�G�� ���56
? N8/ �AY�~A�� �CCa��S 1.77 .761 37 

Q52  ¤A�nM o�%���� ' �56
�� ��z	 Pm:; �ZAs2FM ��A.� -?��� R?A��2�� =�	
��/ b�)�; ����� ��6
�� N�8/ ��?XY�� 

rk�����/ @mA��2��/ ' $�`/ ,m	 p -Æ -?���	 ��5�� ¤�n?��S 
2.14 .754 13 

<*��� ����� �5�2�� A.GMN @�A>BC�� �>�)?�� =��
� @���
%/ E6�
��S 1.77 16.52857  

 
 H*6 N	�L�� P/
U� e% rs2��7:� 

1 −���56�y ���&6� O;  <���A?U @�A>BC���� 
�5�2�� �
�� ' <F� @�6�.���; ����� �5�2�� d�	 fA> 

�1.77 � � @�A>BC�� �56�y O; 34 ��:�.GY� RG�� �[ /
#�� ��A�g �F��G	 ¤��M e�%� I����� -h% �56
�� -

 
��~� p m�	 �56
�� §B� e% �:�?�� ��6
�� ��A��
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 ,R�?A��M /; =��	�M j%��Y]� ���A%�� I
�>�/ �:��5 e:
 7*/ ©6�# �56
�� ' �
� �6
% ¿��Y [Al)M �m2:�/

,���; ��B� e: 
�~� p m	 �6
�� ��/
��  @mA��2�� N8/
,$�` ' �A?5��� �	��s��/ ; 9: [Al)M 9: WM
� p O

HA��2��/ �A	
�� I6��4 9: �A��% @�%�~2�� =; ¿��)��S 

2 −  �����8; ���XY @���Z&/ o��	 ����M/�lM ����)  O;
 @�A>BC��� ��56�y ��&6� 9: �F8���� P�> �5�6
��

�/�
M R2��o	 � 2.65−1.39�, @�A>BC��� ��h\; O;/ 
 H*6 �A>BC�� R  �56�y40 9�: º)M R2��/ ¯ H���FM

���56
�� ' o�%������ <��A� b��;° 34 $���` ������ m��	6/ 
 ��*� -�n	 o�%����� H���FM 9�: ��56
�� ��
% !�>

I�
� ©`mY N8/ �A:�w�%/S 

3 − I6�.: ��A��: �.L�Y 9: 7�C> �F8 I
>�/ 
 e% NA.G2�� �A>BC��� R� / E6�
��� =��
% -.* e%

 H*640S 

4 − �.L�Y 9�: 7�C�> I6��.: O���B�/ ��.5 
�G5�2%�56m�� e% S 

5 −  �.L��Y 9��: 7�C��> I6���.: I(��: <��	6;
 N�A.GM ' ��X)�� 34 ����� �[� / ;�56m�� e% �sla)%

$�M@�A>BC��� , -n����	 �Z2�56�y �
�: §�.�5;/ 
W5�)��S 

(�llp�� H�k�ll�� : ������ll�� �ll���� 
ll�<; �ll


 &��l4; �mY 
B>� ,
 ������ ���	�
� ��	�� 
������

?
+����� 

 �	�&J�/:e §�L�	 f>�.�� ��* ��h�� P��L�� 
 -���A��2� =6����A��� 1������Yp�/ ´�L����� ����5�2��
 @�A>BC�� NA.GM �AD; P�> �5�6
�� ���8; @�	��25�

H£ �>�)?�� H*6 P/
U� ' m\ � P/
&8� S 
 

 H��>.8 0� �������� ����� Ic��� 
	���"�� �@�4��)Y�� 
+����� &��4; ��>�& ���+�#
 KL�	������ ���	�
� ��	�� 
�����M 

%���"�� h+�#�� 
 9��)Y5�

����"�� 
o��$�� 

Q1  �m2:� -An�M T����� O�����/ ' �56
�� -A�lM/ � 6/� 
�
Q/ 
A:��% e\�%;/ ���:m2&�S 2.67 .547 15 

Q2  j%� T����� O�����/ �A56
�� 
): �&��� � I�6���� ' 
:��F�� �A?AX)2�� �E6�
 HA��2�� ����� �
: T�� ��56
�� 

�)U/ �A&�2�� ���6u�/ � m	/ p ���� 9: �Z%�Z% º2|/ E6�
��	 R2�� O�n� �
: o?���� �} �L³ (:  �m��% -*z8S 
2.41 .623 44 

Q3  �m2:� �G^� �A�AV�2�� j%�]�� @����)��/ �A56
�� 6�A2#�/ �A	BG��/ o8(�� �ZA�: ����/o\6 �ZA8S 2.66 .602 19 

Q4  �m2:� I���� �
: P�Cl�� ' �56
�� /; �ZCA�FM 
): �&��� PB# P/; o:�.5; e% ���
	 -�\ -C�8 ��6� N�8/ 

������� I6�F�� e% I6����� � �
: §BG�� <% �
: P�Cl�� �Z2>�L%/ � m	/ p WM
� �A�: ©�A2>� ' �
: o?����S 
2.67 .600 16 

Q5  -A&zM /; 1�F�4 j%�Y�	 1�lGgp� R>�.C�� rLl2��/ ' b�)8 ,�56
�� WL> P���>�� ,����U� �`4 7�Y�\ W.L�M 

 ��6� ��§BGS 
2.78 .479 3 

Q6  -�
�2�� 7*��� 9: e%� ºC�� rLl��/ ' P/
U� �6
�� m	 NF� ���C% �A?A��MS 2.67 .531 17 
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 I��� H��>.80M 

%���"�� h+�#�� 
Y5� 9��)

����"�� 
o��$�� 

Q7   I���� e%� ��A�� ��6
�� �:�?�� e% §B� ,�56
�� m	 p 
�~� e: �:�5 I
>�/ ,��A%�� j%�Y]� =�	�M /; R?A��MS2.11 .775 52 

Q8  �m2:� j%�Y�	 @B>��� @�6��~��/ �A	BG�� �A?A��2�� R2�� p 
�~M ��
% e: ��� ��6� 
>�/ -#�� q�G)�� U�'��V 

I6��u �A	
�� HA��2��/ º2|/ E6�
��	 R2�� d�.� �
: �}B� �500� W��� �h\z8S 
2.25 .756 50 

Q9  6�A2#� e% r��� -?���  �BA\/ �56
?�� e% �?k�* bm5�� I��&��� �
� �)U =��
% E6�
�� �ZkB\// I6��¬	 �A	
�� 

HA��2��/S 
2.50 .662 36 

Q10  �m2:� 
�
Q VM/KA <*��% @����� �A5�6
�� �.2n��/ 1��/ ¦��� ¤k����� �A?A��2�� ��6��u�/S 2.43 .652 41 

Q11  r)% ´�L)% �56
�� @���&u� WL>,��6��Gwp� �% ����  ��FF� ���C?�� �A?A��2��S 2.63 .629 23 

Q12  r)% I��&u� �Aw��� ´�L)� �56
��/ ,N8 ��kp r)% ��6�FM I��&u� <%,�Aw��� I�8��% I6��4 �A	
�� HA��2��/ 6��F	 

I��&u� r)% H2A� Pm\4 ��B�� ��z�	S 
2.70 .575 10 

Q13  NA��M ��/
�� �6
�� ' @p��� �k6�G�� m	 p 
�~� e: ��� 
>�// ,6���4 I6��4 �A	
�� HA��2��/  ��A?56 b��&u��	 

�M�6]%/ ' TlY ,��A�� m	/ p W.L2� `z	� ,§BG�� ���>4/ b�A�/; H 6�%; b��&u�	 N8/ �	��s�� �?X)�� $�[�. 2.69 .586 12 

Q14  ��b�L�� �AG^� =� e% ´�L)% ,�56
�� 7l�/ �XY ÁF�� HZ)% /; �2��>4 I6��u �A	
�� HA��2��/ ' ���> ��&/ �% 

R:
2L� $�`S 
2.49 .675 38  

Q15  �
: �mL�� e� �.2�� ' �2	�g4 ��?	 KG# /;  Â
�% e% ´�L)% �56
�� e% ��g��% -?��� �56
��	 /; �5�6
�� 

�}S 
2.73 .571 5 

Q16  6�
g4 @�6��* HL�� 9: o.AV2�� /e��#z2�� e% ´�L)% ,�56
�� N8/ �?XY�� ,@mA��2��/ «B�	4/ I6��4 ��A	
�� 

HA��2��/  ��A?56 6��F��	 �[Al)2� e% §�*; WM�6 =�Z� � �&�� -	�F% -?��� � 
2.53 .642 34 

Q17  -Ahi �56
�� ' �)U 6��v25� �).% �56
�� ¤�n�� ��6��¬	S 2.42 .771 43 

Q18  -Ahi �56
�� ' �)U ��
:4 �L��F% HA%�M �).% �56
�� ¤�n�� ��6��¬	S 2.49 .706 39 

Q19  -Ahi �56
�� ' �)U �B25� �).�� �6
�� 
�	 b�Z2Y� Pm:; �Y�AC�� /; HA%
�� /; -A z2��S 2.55 .673 31 

Q20  -g��2�� ¨�.�� <% @�ZU� �A%�n�� @�` �*B��� ' @p��� �k6�G��S 2.72 .536 6 
Q21  �.��a�� I¨�.�� ��
� �A	
�� HA��2��/ Oz�	 ���sF�� R2�� �ZA8 E�L% e�
�� �5�A5/ e����� ,��Ã) �%Ä;/ /; ��% ���2�N 

���L��	 /; @�6
a�� 
2.80 .480 1 

Q22  H��FM b��; =
Z�2% -FY §BG��S 2.57 .678 25 

Q23  �m2:� P�.* §BG�� e�[�� N.G)M HZA�: ¿/¨ P�.F�� -A�L2��/ ey H  ©6�# q�GY �56
�� '��VU�S 2.49 .675 40 

Q24  �m2:� <���M §BG�� ' P�Cl�� N8/ ������� ��g�^� C�l��	P� §B�G��/ I���:4/ WL�>,HZ����M ��% �As�2FM 

���C�� �A?A��2��S 
2.72 .536 7 

Q25  �m2:� HAX)M P�C8 o?���� �2	�h�� §BG��/ o�F)2�� b�)�; @�A���8 P/
U� �6
��S 2.54 .635 33 

Q26  �mL�� §BG�� =6�n2% §�5��� 6�.\/ eL�� @�6�n2%/ §�5��� �)L�� �h��h�� @�K.\/ eL�� ��g��?	 �5�6
�� 

,�56
��	 /; ���>4 o).�� 34 E6�
�� �Ak�L�� /; ,�A�A��� ���>4/ @�).�� E6�
� HA��M @�K.n�� N8/ @mA��2�� rk�����/S 
2.56 .633 28 
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 I��� H��>.80M 

%���"�� h+�#�� 
 9��)Y5�

����"�� 
o��$�� 

Q27  r)% ~8���� ,§BG�� m	 p �6��2� <% ���?XY rk�����/ @mA��2��/S 2.72 .559 8 

Q28  �8�w4 ºC> �A&B: /; �Ak���4 {�.� ����� �A5�6
�� I6�F�� ' �G^� �A5�6
��. 2.56 .659 29 

Q29  �m2:� r28 ~\�% @�%
^� ���	
�� �A?A��2��/ §BG�� �56
��	 N8/ �	��s�� I
?2��� @�Y�n%4/ �56
��. 2.52 .693 35 

Q30  �m2:� [Al)M ¿��Y �6
% �
� ' �56
�� ©6�# 7*/ ��/
�� ,�6
�� m	 p 
�~� e: ��B� ���;/ ,N�8 @mA���2�� 

�	��s��/ �A?5��� ' ,$�` 9: O; p WM
� 9: [Al)M ¿��)�� =; @�%�~2�� �A��% 9: I6��4 �A	
�� HA��2��/S 
2.23 .771 51 

Q31  
�
Q W��G�� =[�� -h?� �5�\�  ���G# 9: =; e% ´�L)% �56
�� -�F)A� 34 ��56
% ,���#; º2�|/ =��
�?	 

E6�
�� �G5�2�� ���Y�h��/S 
2.70 .589 11 

Q32  P�.* 6[: W��G�� �#z2�� e: 6�.2#� 6/
�� P/�� 6/
��/ �A�Cl	 m	 ��h�� p 
�~� e: ¤CY e%� 6�.2#� I���� p;/ 

O�n� 
* ©�# 
>; §BG�� e% �)U º2|/ 6�.2#p� =��
?	 E6�
�� �G5�2�� ���Y�h��/S 
2.68 .550 14  

Q33  I��:4 H��F2�� PB# -Cl�� ��6
�� W��G� /; �:�?� e% º2|/ §BG�� =��
?	 E6�
�� �G5�2�� ���Y�h��/S 2.55 .627 32 

Q34  ¤A�nM e% ���� e% o?���� <w�	 ��v5; @�6�.2#� ����� �A5�6
�� ' |�CC KV� 1�lC�� R2�� �Z56
� º2|/ 

=��
?	 E6�
�� �G5�2�� ���Y�h��/S 
2.26 .793 48 

Q35  {Al| §�CY H���� =[�� 
)LM �� ��Z% ��#; fA�	 �56
��	 p -F� �	�CY e: 75 ºC> $�`/ �A:�.5; ' 
P�> ��&/ {k�8 e% ,ºC�� 
�	 �AGVM �G^� �A5�6
�� ' ºCa2�� N8/ -An�2�� ���6
 
?2��� �56
?��. 

2.66 .608 20 

Q36  �m2:� <���M ����� �A5�6
�� o	 o?���� WL> ,@�CCa2�� '/ ���>��� ��Ak�
2	p� ' ����> �8��M ,ºC�a2�� 

<���M/ P/�
U� �A56
�� ' ���
	 ,����� �Z��
�M/ b�)�; ����� ��6
�� 
): �&���. 
2.75 .489 4 

Q37  {Al| �G^� 6
���A5� ºC��� 
): ��&/ ~�: ' �
: o�?���� ��56
��	 
��	 Pm2�\� �.C�Y; ��8�\ o�?���� 

�A%�X)�� e?	 HZA8 O�l�n�� Pm:z	 K� T�6
2��:
k�6  ,¿��)�� o�%; 6��C�% ,H��2��� 
�k�6 ��A:�2�� ,�A%B�5u� 
����� 

´BG��... ,±�4 �
: -A\/ �56
�� ¤�n��  ��A?56S 

2.69 .557 13 

Q38  ��AF�� b��&¬	 @�5�6
�� ���	
�� 9: ´�L)% �56
��. 2.41 .741 45 

Q39  �m2:� j%��	 �A?)2�� �A)Z�� ´�L)� �56
�� b�)�; ��A�� ;��6
�� -h% W�6
2�� P���.M/ @�6���~�� @�b��F�/ R�?��% 

ºCa2�� Å6// -?��� @�F�>/ ,Å�F)�� m	 W5�)� P/
U� ��6
�� ���C%/ §B�G�� 2>�/©��A ���A.�/ -�?: -�\ 

HZ)%S 
2.64 .586 12 

Q40  �m2:� j%��	 1
Z2LM �U��% @Bn��� ,�A56
�� /; NAFQ ���C% �A?A��MS 2.67 .600 18 

Q41  H��FM b��; <A� o�%���� ' �56
��S 2.79 .456 2 

Q42  NA.GM §6��2�� �A?A��2�� H:
� Ib�l\ b��; HA��2�� H��2��/ ' �56
��S 2.57 .605 26 

Q43  
�
Q H���� ����� ��FY e% =[�� �56
�� �¶��; -* e: T³ oYm�/ �&6� ' H��FM b���� RlA����� 
�?2��� ��#­ 

o%�: � 34 �56
% ,��#; m	/ p 
�~� e: H��% 
>�/ ' ����� ,��6
�� 9: p; WM
� 9�: $��` ��~�2�� ¸��% /; -�FY 

R&6�# H��?�� /; ~�: p en?� �
�
LM 

2.30 .737 47 

Q44  �A&�2�� -F)	 =; e% ¦��� ¤k����� ,��6��u� /¦��� ¤k����� �A?A��2�� �56
��	 e% K� o?���� �`4 -�* �¶��; 

e: ��
FM ¯��2y °' H��FM b���� RlA���� 
?2��� �#­ o%�:S 
2.26 .777 49 
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 I��� H��>.80M 

%���"�� h+�#�� 
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Q45  q�lMp� <% _�GF�� !�^� ���:�� j%��	 �56
�� m	 H�L)� <% 1�
 �� ,���	
�� N8/ ��X)�� rk�����/ @mA��2��/ 

�A?5���S 2.43 .743 42 

Q46  q�lMp� <% @�Z& �CCa2% I
?2�% e% @�:�GF�� �A%�n�� @�` �*B��� -AV�2� ¤CF�� �6
��S 2.56 .703 30  
Q47  q�lMp� <% @�L5�% W�6
2�� ¦ �� I
?2��� [Al)2� j%��	 �A.�6
M �56
��	 �ZA	�L)� N8/ ���Y�n%4S 2.58 .650 24 

Q48  �m2:� �A?LM o?���� e�[�� O�F�2L� Iz8�n% e: T�6
M ºC> 6�X2Yp� R2�� O�%�F� �}  �p
	 e: H��% W�k�� 

I���� 9: H}�CY R?5��� (24) �C>. 
2.57 .696 27 

Q49  rA��M �% p 
�~� e: �L³ e% ¦��� ¤k������ ��A?A��2�� ��56
��	 H}�
�2Yp ���V� ��A?)2�� ��A)Z�� ' ������ 

,��6
�� º2|/ E6�
��	 R2�� p -F� �
: �}B�  e:�800 �W���S 
2.35 .792 46 

Q50  o%zM ��m��� �8�X)� �56
�� ' P�> 6[�M 
*��2�� <% 
Z�2%= ,�8�X)�� /; � HFM ��m��� 
*��2�� �Z�% I¨�.?	 ,-?��� 

/; � HFM -?���	 §��G�� N8/ �?XY�� ��.2�� ' $�`S 
2.72 .526 9 

Q51  
*��2�� <% @�L5��� �C2a�� b��&u @�A�?: �Y�AC�� �k6�G�� �56
?�� N8/ �AY�~A�� �CCa��S 2.64 .628 22 

Q52  ¤A�nM o�%���� ' ��56
� ��z	 Pm:; �ZAs2FM ��A.� -?��� R?A��2�� =�	
��/ b�)�; ����� ��6
�� N�8/ ��?XY�� 

rk�����/ @mA��2��/ ' $�`/ ,m	 p -Æ -?���	 ��5�� ¤�n?�� 
2.50 .649  37 

�AD; NA.GM @�A>BC�� �>�)?�� =��
� @���
%/ E6�
��S 2.34 16.79412  

 

�L�� P/
U� e% rs2� H*6 N	�8:� 
1 − @�6�.��� <A?U @�A>BC�� �AD; �&6� O; 

¸���� �
�� ' <F�, ������ ��5�2�� d��	 f�A> �2.34 �
 =��
�% �
�� @�A>BC��� O; 34 ���:�.GY� RG�� �[ /

�A��: �AD; @�` E6�
��fA>  =��
�% b�G:4 ' HZLM 
���% o�%���� /; o�/�L�� -.* e% b��5 �Fh�� E6�
�� S

FQ/ ' ���~\�%B�� 34 ���p�/ ��:�l�� �\6���� ��s�; N
 ��?Z�� @�A>BC��� e�% �� K�/ 6���F�� <)�g �A�?:

W��G��	 N��2� mA8 �g�#S 
2 − ��M/�lM ����)  O;� �����8; ���XY @���Z&/ o��	 

 @�A>BC��� ��AD; ��&6� 9�: ��F8���� P�> �5�6
��

o	 �/�
M� 2.80−2.11 � ��AD; @�A>BC��� �h\; O;/
R��  H��*6 �A>BC���� 21 9��: º)��M R��2��/ ¯ ���.��a��

 ��ZA8 R�2�� ���s�F�� Oz��	 HA��2��/ �A	
�� ��
� I¨�.��
 N����2� ���% /; ,���Ã) �%Ä;/ e������ ���5�A5/ e�
���� E�L��%

@�6
a�� /; ���L��	° ��
% !�> 34 $�` ���� m	6/ 
 $�[��\/ o�%������ /; W����G�� �����5 9��: ���56
��

�)Z�� @�A*B#;S 
3 − 46 �AD�� e% �A��: �.LY 9: 7�C> I6�.: 

E6�
�� =��
% -.* e%S 
4 − 6 e�% �G�5�2% �.L�Y 9: 7�C> @�6�.: 

�AD��S 
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5 −  �s�la)% ��Z2AD; @b��& @�6�.: 
&�M p
 ' 7��F8/ HA����2��/ ���A	
�� I6��/ O; 9��: -��A�� �[�� /
 @�A�/�L�% <�% W�5�)2� m�	 @�A>BC��� �[  6�A2#�

E6�
�� =��
% ��Z%/S 
q��p�� H�k��� : i�& H�lr sl#�� ����"�l�� �l


�������� ����� 
lB>� ,
 ������ ��	�� 
������ 

?
+����� &��4; �mY 

 P��L���� 9��: ���	�&J�/f����h�� f��>�.�� ����* 
 -�A��2� =6�A��� 1���Yp�/ ´�L�� �5�2�� §�L�	
 P��Q R�2�� @�	��C�� P�> �5�6
�� ���8; @�	��25�

BC�� NA.GM O/�H£ �>�)?�� @�A> ' r�w�% �  m\ 
H*6 P/
& �9S� 

 

 H��>.9 0������ ���	�
� ��	�� 
������ �������� ����� i�& H�r s#�� ����"�� 
	���"�� �@�4��)Y�� 
+����� &��4; ��>�& ���+�#
 KL�	M 

] ����"��� h+�#�� 
 9��)Y5�

����"�� 
o��$�� 

1S � �
: I���� �m2:� �	6o?���� �
: ' ©�A2>� �A�: WM
� p m	 �56
�� ' P�Cl�S 2.44 .659 3 

2S ��A�� TlY ' �k6�G�� @p��� ' R?5��� ��/
�� NA��2	 �A?56 HA��2��/ �A	
�� I6��4 6���4S 2.16 .788 20 

3S HZs��lM 
): �A56
�� O����� ' o�%���� ����% ~8��> ��&/ �
:S 2.52 .729 1 

4S �A5�6
�� ºC�� e% {k�8 ��&/ 9: �56
��	 ��#; ��Z% �� 
)LM =[�� H���� §�CY {Al| ¿�.M6�S 2.31 .729 12 

5S -?��� ���C� �56
�� e% H��% -FY ���> ' �A��% HA��2��/ �A	
�� I6��4 ��~2�� �
:S 2.33 .768 9 

6S �56
�� ' §BG�� ~8���� 1� 9: I6
F�� �
:S 2.33 .739 10 

7S �`�|�/ 6��F�� <)g �A�?: ' ��~\��� 34 @�A>BC�� {�	 ��2MS 2.44 .927 4 

8S �*��k6�G�� @p��� ' �*B��� @�` �A%�n�� @�ZU� <% -g��2�� S 2.33 .696 11 

9S I
�2L��/ �GA��� @�KV2?�� �>�)?�� @�A>BC�� ¤AnM �
:S 2.29 .685 15 

10S �8�F� ¤�wE6�
�� =��
% {�	 �
� @�A>BC�� �AD;/ S 2.31 .711 13 

11S �F8 
>�/ ��6� ��A	 �A	BG�� @�6��~��/ @B>��� j%�Y�	 
AFMS 2.25 .744 17 

12S �Z>�w/ �
:/ @�A>BC�� {�	 -#�
MS 2.34 .934 8 
13S ��/
�� 7*/ ©6�# ¿��)�� [Al)2	 ����% HA��2��/ �A	
�� I6��4 ��~2�� �
:S 2.52 .655 2 

14S �A56
��	 O����� e% �
� �
: 9: @�A>BC�� 6�C2#�S 2.28 .639 16 

15S ��(.��/ ������ �56
�� @�AY�n%4 N8/ �56
�� j%��	 �%�*4 
AFMS 2.30 .700 14 

16S �56
�� ´�L)% 9: ���	
�� @�5�6
�� b��&¬	 E6�
�� =��
% R:/ ��*S 2.39 .666 5 

17S �g�56
�� ' HA��2�� b��; Ib�l\ H:
� �A?A��2�� §6��2�� NA.GM �	�S 2.38 .689 7 

18S �} -?���/ I
�
U� @�A>BC�� �[} o�%���� �56
�� ��
% _B�� �
:S 2.22 .758 19 

19S �56
�� ��
% �Z%
F� @�.&�// @�A�/�L% ��;/ @�A>BC�� E6�
�� =��
% -.FM �
:S 2.25 .733 18 

20S HA��2��/ �A	
�� I6��4/ �56
�� ��
% o	 @�A>BC�� {�	 [Al)M �A&�/���S 2.39 .690 6 

 @�	��C�� R2�� P�Q O/� NA.GM $�M @�A>BC��S 2.33 7.42871  
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 H*6 N	�L�� P/
U� e% rs2��9:� 
1 −  N�A.GM O/� P�Q R2�� @�	��C�� �&6� O;

�� ' <F� @�6�.��� <A?U @�A>BC��¸���� �
; fA> 
 ������ �5�2�� d�	�2.33 � O; 34 ���:�.GY� R�G�� �[� /

 o�/�L��� -�.* e�% j����M O; W�µ @�	��C��� �[ 
�Z�A�[M 9: -?���/ @�*���� $�M ' �X)�� I��:4/S 

2 − ��M/�lM ����)  O;� �����8; ���XY @���Z&/ o��	 
 P��Q R�2�� @��*���� �&6� 9: �F8���� P�> �5�6
��

NA.GM O/� @�A>BC�� o	 �/�
M� 2.52−2.16�, O;/ 
 H*6 R  @�*���� ]\;21 9: º)M R2��/ ¯ I6��4 6���4

 ' R?��5��� ��/
���� N��A��2	 �A?��56 HA����2��/ ���A	
��
��A�� TlY ' �k6�G�� @p���°S 

<	���� P��L�� : ����8; @��Z&/ 1B2#� �
% �%
>�)?�� @�A>BC�� NA.GM �AD;/ <*�/ P�> �5�6
�� �

 ��5�6
�� @�KV2% 1B2#�	 E6�
�� =��
�� ,T)�U�
I]^� @��)5 ,��>����? 

 
1 −
+����� ���* t u�YT�� ��Zv�� _� ^�[�� : 

 H��>.10 0 
��c KL�	.� 0 
+����� &��4; ��>�& ���+�#
 _� ^�[!� 
�S���T� �B#�5&�. ��Zw−u�Y?  0
+����� ���* tM 

 x�U� &�"�� h+�#�� 
 9��)Y5� 

����"�� 
� 

 
>�& 


	�y� 

�5��� 

6�\` 136 97.04 18.19518 <�*�/ N�A.GM @�A>BC��� ��>�)?�� =��
�� 

@���
%/ E6�
�� t�Y4 100 99.41  13.92048 
1.087 234 ���� K� 

6�\` 136 130.91 16.66199 ��AD; N�A.GM @�A>BC��� ��>�)?�� =��
�� 

@���
%/ E6�
�� t�Y4 100 135.33  16.71995 
2.010 234 0.05 

6�\` 136 45.47 6.74616 @�	��C��� R�2�� P��Q O/� N�A.GM $��M 

@�A>BC�� t�Y4 100 48.43  7.99148 
3.070 234 0.01 

 
P/
U� e% 10rs2� N	�L�� : 

 -  o��	 �Ak�C��>4 ����p� @�` q/���8 ����&/
 �AD� H ��
FM ' t�Yu�/ 6�\[�� @�&6� @�G5�2%

M ;E6�
�� @���
%/ =��
� �>�)?�� @�A>BC�� NA.G
 �?A* @b�& fA>�@ � ���p� ��2L% 
): �����0.05 �

t�Yu� r��C�S 

 -  o��	 �Ak�C��>4 ����p� @�` q/���8 ����&/
 H ��
��FM ' t���Yu�/ 6�\[���� @���&6� @�G��5�2%

�>�)?�� @�A>BC�� NA.GM O/� P�Q R2�� @�	��C�� 

=��
� @���
%/  fA> ;E6�
�� �?A* @b�&�@ � ����
 ��p� ��2L% 
):�0.01 �t�Yu� r��C�S 
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2−
+����� ���* t 
�+����� 
!���!� � G�4� ^�[�� : 
 H��>.110M 
��c KL�	 .9 0 ,	��#�� \�!)#�ANOVA 
�+����� 
!���!� ��4� 
+����� &��4; _� . sS��#��– h+�#
 – ��Y�W −I�z  0
+����� ���* tM 

 

 F��z 

����"�� 

 
>�& 


	�y� 

 h+�#
 

��"���� 
9 
��c 
�5��� 

@�:�?��� o	 739.221 3 246.407 0.901 ���� K� 

@�:�?��� -#�� 63461.266 232 273.540   <*�/  NA.GM @�A>BC�� �>�)?�� =��
� @���
%/ E6�
�� 

¸��u� 64200.487 235    

@�:�?��� o	 1894.608 3 631.536 2.276 ���� K� 

@�:�?��� -#�� 64385.371 232 277.523   �AD;  NA.GM @�A>BC�� �>�)?�� �=��
 @���
%/ E6�
�� 

¸��u� 66279.979 235    

@�:�?��� o	 123.412 3 41.137 0.743 ���� K� 

@�:�?��� -#�� 12845.232 232 55.367   @�	��C�� R2�� P�Q O/� NA.GM $�M @�A>BC�� 

¸��u� 12968.644 235    

 

P/
U� e% 11 q/��8 ��&/ �
: rs2� N	�L�� 
 ���8; o	 �Ak�C>4 ��p� @�`��5�6
�� ���>�?�� ��F8/ 

 �A5�6
��� Rk�
2	�– �5�2% – =�Y�� −<?�  � 6/�� '
 HA* <A� @b�& fA> ;�5�6
���1 ����� K�S 

 

3−t %QR� ������ � G�4� ^�[�� 
+����� ���*  
 H��>.120M 
��c KL�	 .9 0 ,	��#�� \�!)#�ANOVA %QR� ������ ��4� 
+����� &��4; _� . ����+ x{ ,
 \c;– ,
 5|?  10 ����+ – ,l
 �lpZ; 

10����+  0
+����� ���* tM 

 

 F��z 

��"���� 

 
>�& 


	�y� 

 h+�#
 

��"���� 
9 
��c 
�5��� 

@�:�?��� o	 1819.510 2 909.755 3.398 0.05 

@�:�?��� -#�� 62380.977 233 267.730   <*�/ NA.GM @�A>BC�� �>�)?�� =��
� @���
%/ E6�
�� 

¸��u� 64200.487 235    

@�:�?��� o	 411.887 2 205.943 .728 ���� K� 

�� -#��@�:�?� 65868.092 233 282.696   �AD; NA.GM @�A>BC�� �>�)?�� =��
� @���
%/ E6�
�� 

¸��u� 66279.979 235    

@�:�?��� o	 149.054 2 74.527 1.355 ���� K� 

@�:�?��� -#�� 12819.590 233 55.020   @�	��C�� R2�� P�Q O/� NA.GM $�M @�A>BC�� 

¸��u� 12968.644 235    
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P/
U� e% 12rs2� N	�L��  ` q/��8 ��&/ @�
 ���8; o	 �Ak�C>4 ��p��5�6
�� I]�^� @��)L�� �F8/ 

� @��)5 T³ e% -*;– e% 534 10 @��)5 – e% �h\; 
10@��)��5  � ���>�)?�� @�A>BC���� N��A.GM <��*�/ '

 �?A* @b�& fA> ;E6�
�� @���
%/ =��
��1 � ����

 
):�0.05S� 
  q/���l�� §�L��> H��M q���l�� ������ ���8���/

8 6���.2#� ��
a2��5�	 =���)�% q���8 -��*� (��ALSD, 
P/
U�/ 13)� -�*� (�A8 6��.2#� jk��2Y rw�� ¸�2�� 

 =�)�% q�8LSD¸�2�� ��)�� 9: : 
 

 H��>.130  ���"
 ^�4 \cV }�4 ���#f� AS�#Y KL�	LSD %QR� ������ ��4� 
+����� &��4; _� . ����+ x{ ,
 \c;– ,l
 5|? 10 ����l+ – �lpZ; 

 ,
10����+  0� tIc� ����� �������� 
������ ��	�� ���	�
� ������M  

 (I) %QR� (J) %QR�  ^�[�� h+�#
(I-J) ����"�� 9��)Y5� t ~�R� 
�5��� 

e% 5- 10 @��)5 .60056 2.92126 .837 -*; e% T³ @��)5 
�h\; e% 10 @��)5 -5.22943-* 2.64040 .049 

<�*�/ N�A.GM @�A>BC��� ��>�)?�� =��
�� @���
�%/ 

E6�
�� 
e% 5- 10 @��)5 �h\; e% 10 @��)5 -5.82999-* 2.53572 .022 

 
rs2� N	�L�� P/
U� e%: 

 -  R�2v8 o�	 �Ak�C�>4 ���p� @�` q/�8 ��&/
 I]^� @��)5� @��)�5 T�³ e% -*;– e�% ��h\; 10 

@��)5 � =��
�� ��>�)?�� @�A>BC�� NA.GM <*�/ '
�
�� @���
%/ 
�): P�� q��l�� �5�2% b�& fA> ;E6

�0.05� P/
��U _���&��� H��M q���l�� ������ ���8���/ ,
 H*6 @�G5�2���13� ��v8 r��C�� q��l�� 
&/ fA> ;

�h\; I]^� e% 10 @��)5S 

 -  R�2v8 o�	 �Ak�C�>4 ���p� @�` q/�8 ��&/
 I]��^� @��)��5� e��%5− 10 @��)��5 – e��% ���h\; 10 

@��)5 �� @�A>BC�� NA.GM <*�/ ' =��
�� ��>�)?�
E6�
�� @���
%/; 
�): P�� q��l�� �5�2% b�& fA> 

�0.05� P/
��U _���&��� H��M q���l�� ������ ���8���/ ,
 H*6 @�G5�2���13� ��v8 r��C�� q��l�� 
&/ fA> ;

�h\; I]^� e% 10  @��)5� �s�;S 

���E�#��� AS�#��� J��;: 

 ��AD;/ <�*�/ 9�: 1���2�� 34 ��5�6
�� 78
 
�� @�A>BC�� @�	��C���/ ,E6�
��� =��
�� �>�)?

@�A>BC�� $�M NA.GM O/� P�Q R2�� S 9�: 1��2��/
 K�V2% WL�> ��5�6
�� ����8; ��XY @��Z&/ 1B2#�

I]�^� @��)�5/ �A?A��2�� ��>���/ T)U�S  e�% O��\/
 �56�y 9: 7�C> I
>�/ I6�.: O; �5�6
�� jk�2Y H ;

R / ��lM�% :¯' o�%����� <�A� b��; H���FM��56
�� ° 
 �5�2?	2.56 ��AD�� ���lM�% � �s�; @b�& ��; o> ' 
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 �5�2?	2.79 S R�2�� @�	��C��� ��&6
	 N��2� mA8 �%;
 f�A> @�6��.��� <�A?U @�A>BC�� NA.GM O/� P�Q

 @�	��C��� ����� �5�2�� d�	�2.33 � ��Z)%8  @�6��.:
��:�A�	��C�� / 12�	��C��� ��5�2% S  ��s��; rs�2�/

 q/���8 ����&/ @�G��5�2% o��	 �Ak�C��>4 ����p� @�`
 R�2�� @�	��C��� H ��
FM ' t�Yu�/ 6�\[�� @�&6�
 =��
��� ���>�)?�� @�A>BC���� N��A.GM O/� P���Q

E6�
��� @���
%/ t��Yu� r��C�� S ���&/ $�[�\/
 o�	 �Ak�C�>4 ���p� @�` q/�8��5�6
�� ����8; ��F8/ 

 e�% ��h\; I]^� �v8 r��C� I]^� @��)L�10@��)�5  
 
):��>�)?�� @�A>BC��� NA.GM <*��� H ��
FMS  '/

 e��% �
��: 34 -��g�M f��>�.�� O¬��8 N.��5 ���% b���w
@�Ag�2��: 
 * ��>�)?�� @�A>BC��� N�A.GM �ADz	 �A:�2��

�A��2�� @�A�®� ��F8/ E6�
�� =��
�: 

1 −  @�A>BC�� NA.G2� �A56
�� @���AF�� H:�
�� ' ´�µu� � �/��%/ �Z2ADz	 �:�)F��/���	
�� �A�?�S 

2 −  N��A.GM P���> ���56
�� ��
��% 6/� ~���~�M
 @�A>BC��� 9�: ~�A\
�� <% �� �>�)?�� @�A>BC��

�A?A��2�� �A�?��� 6�� �Y�\ W��G��	 H2� R2��S 
3 −  =��
% f> PB# e% �\6���� ;
.% ±A5�M

�56
�� I6��4 ��Z% ' o�%���� ��¨4 9: E6�
��S 
 *GM @�.�G2% K8�M ��>�)?�� @�A>BC��� NA.

�A��2�� @�A�®� ��F8/ E6�
�� =��
�: 

1 −  ���[Al)2�� rk������/ oY���F��/ �?XY�� e5
�Z256�y �AlA\/ @�A>BC�� $�M NA.G2� @�b��&u�/S 

2 −  E6�
���� =��
��� H��n� =6��4 ����XY R��).M
@�A>BC�� $�2� HZ256�y �&6� 9: 
?2��S 

3 − e% @�A>BC�� {��lM �A	
�� @�6��4 -.* 
E6�
�� =��
% @�A�/�L% <% W5�)2� m	 HA��2��/S 

4 − E6�
��� =��
� ���)�%/ ����% ~8��> r)% 
@�A>BC�� $�M NA.G2� HZ�A��M �£B# e% en?�S 

 * O/� P��Q R�2�� @�	��C��� -A�[�2� R�L��
�A��2�� @�A�®� ��F8/ @�A>BC�� NA.GM: 

1 − BC��� ' �X)�� I��:4 o�	 ��>�)?�� @�A>
��/ I
l�� R�2�� @�KV2��/ ��>��� <% W5�)2� m	 ��#

�Z�.2MS 
2 −  e���% 
����~�� E6�
����� =��
���% b����G:4

 I���F\ H� 6/� ��56�y e�% HZ)�ni R�2�� @�A>BC��
o��	�MS 

3 −  e%~�� 6�A2#� ' E6�
�� =��
� ����� r)%
� m	 §BG�� e% �:�?�� ��6
�� ��A�� W5�)�� W5�)2

H£�A%/ H��6
* <%S 
4 −  6���F�� <)g �A�?: ' ��~\�%B�� 34 ���p�

�`�|�/S 
5 −  e�% e���
��� @��&�A2>� ��A.�M 9: -?���
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R)Z�� HZk��; ���GM/ HZA.�6
M/ HZ?:� PB#S 
6 −
�~% E6�
�� =��
% r)% �� @�A>BC�� e% 

�A�AV�2�� �G^�/ �A	BG�� �G�Y��	 N��2� mA8S 
 ** * 

� �&���� 
�S�cI>���� 

 G5�; :
���"�� I>����: 

�	; eM��8 ,�n	S� 2001��S ��>�2l�� I6��u� H�XY , Pm�:�� I6���
(����/ =���� O�F�� �%��F���e,¿ 1 SI� ��F��: ��
��� 

<���2��/ ()��S 

.: ,¤�* �	; �BL��S� 2002��S �G�L�� {��lM ' ��
�� -A��, 

¿3 S��6
)n5u� : 6����%�U� ,16 − 17S 

-��A� ,
�� ;S� 2009��S ���56
�� I6��4¿ ,1 S���k�~U�: �l��g 6�� 
<���2��/ ()��S 

R)ZU�,
?� S� 2011��S@�A>BC��� E6�
��� =��
�% oni  :
N��~%/ @�.�G2%/ ���~% S�8���� ��� ,(192) ,32−39S 

=
��^�,
Z8  S�2007�� S ��56
�� ��
% 6/� -A�l2� �
F% 6�CM
�?\HA�F% =���	�M 1(S�����  ���A�A�^� ���%�U� ,(87),  
21−42S 

Om�5 ,=
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