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Abstract: The study aims to identify the reasons of low perseverance of the first level students at the Islamic University of Gaza. The 

qualitative analytical method was used for collecting the data. A questionnaire was conducted in this study and was applied on (371) first 

level students at Islamic University of Gaza. The study results were as follows: the reasons of low perseverance were arranged in a 

descending order (university reasons, economic reasons, social reasons, political and security reasons, personal reasons, family reasons). 

Also, the results show that there were no statistically significant differences in all the dimensions of the reasons due to the variables; (sex - 

General Secondary School degree - University term rate - Specialization). In addition, the study shows that there were no statistically 

significant differences due to the variable of the mother's education , while there were significant differences in the economic, security and 

political reasons. 

Key words: Low students, motivation problems.  
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 526� 7�48�� �1�9 7� �:;� <= >�1(? + �%W�bgB

�&�*�	�%&'()� � f=  � (�C�� [�j k4� 7e��l- *� ,
�&���� ���m�n�� 5�& ,ob34�� ,�6� X%��=�T 

��
#��
 ��5� : 
 5'y R& �O4%�? �(�C�� ~84p=I� �&: 

−  K-%^8 �L�� K�&� *� >�1d�� z� ���4� �& _B
 + ���  � X  O:�2 XOW`4  m� R  & 0  %-�� [a2�  t R  &

01G48�� + XU�%b3¢, �u2 + �%�Q�L	 z4��8& 7& 
XO�:4�2 X!c? �%:-=; � %��{� � (�C�� 52�  ���� 

 >�1 (? 5� g �%-%^8 �L�� Fc¾� ��]�C ���k= \�^QB
 OW�-	? � � < =�+ � %�&�*� F� %{�  , � *��& � �2�t2

���1(?T 

−  C2� e  �e�= + �  (�C�� ��  ! NW�  4m   %L=
 5�  �E 0pd  	 ���8  �� + ��  ��� X%  ��4�� [�8  (�&
 X%:b= 5'y R& ,[��&�*� �1�9 �� xEC + ®�:�&2

�^dm6�2 N&�s��; 0W� (��� � ni? R & �!C�14Q�	 ��H2 
���� R��p= PQ Q�8f= K4�� ��� Z�L�� �e 4��� ���b �� R9

 [��J4�� �O]��& + z%�Q �`4Qa� Rp:� w��� 5��8��
 K4�� �%	���� �&6�2 ,z%E ©%�� w��� x:4��� z]��= K4��

�O%�B K:4-� T 

− [\�] ��2�J:i �(�C�� ��! �]�4%z  [�g2
 [� �&�*� + w� 	
��2 ¿ L-�� z %]�4��2 ��¢C)� AB

2  � �  :;�	 \�  G=C'� �  %]'Q �  ^y x  � �  1�9 7
[�  �&�*�2 , R  Q �%-%^8  �L�� [�  �&�*� + r���8  ��

N!�-�� �%^À, 5�1G4 (a l�C 4�� ��%! \��Q? ��%U2 
526� 7�48  �� �  1�92 , �%-%^8  �L�� [�  �&�*� �  1�9

�(�C�� ��! R& rEO48�� X!C�14Q�	T 

��
#��
 6�78 : 
 S� �1= �%��4�� �2�L�� R& �GJ4�� �(�C�� 52� 

U�jk4��: 
 7�48& -Q �%W�bgB ��a� [�H h2�E ]�= a

 ��a�0.05) (∝≤ � -%��� ��� E? [� 	�]B [�^(�4& r	 
 f= XÁ� �:;� <= >�1(? 5�gjk4� 7e� ��nm? ,�iH� ,

2 �&���� ���m�n�� 5�& jk4&� R& 0.?70 ,R&70−  0 .?
 R&80, 80−  R& 0.?90 ,90PQ�E �2 , ob34�� jk4&

��%:�Q,m�8mB �%,�%Q| �2 , �6� X%��= jk4&� KO%]� =
0.�E, ��Q X%��=,�%�Q [�(�C� �T 
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��
#��
 9
:
7;< : 
 �[��  ^�� �  (�C�� R  & \e  *� ��  ! 52�  -= 

 �[�\��])�2 R & ,�(�C�� �%L-= + �ng�1�� �O4�1=� K4�� 
  � 2 ,�(�C�� x:4� �M22 ,�(�C�� NO-& �%g

(�C�� F��? ��QB2 ,�(�C�� �-%Q �O.M R& i�4��2 ,�
 + D&34  (� K  4�� �%W�b  g)� ~%��  (6�2 ,�  U�1�2

[�\��])� ��; �M2 I� `%E2 ,NW�4-�� �*��&T  
��
#��
 =/$�: 

 � ng�1�� D &�. � (�C�� @�!? �%G  0]? R&
 �� KL M��� NO-�� ��34(�	KJ8 �� ! 0 n� z41 (�-� 
�  !2 ,[�  (�C�� R  & ��  -�� R  & ��W�d  �� N!�  -�� 

��34(a� r	 rng� 1��, @ Á2 AB  �  x ���� 

��{� F�!�¬� �-%�&, R&2  �� ZX 0:�� �OL M2 PQ ,� OE 

:4�� PQ �(�C� F�!�¬�� `i K! F��]�& + x .����, 
X4Á2 �OL M�	 � .	� R&� ��  1Q ,2008, " 287 T�

 �(�C�� ����& F�!�² �M2 52�  �%��{� �(�C��2
� ���
 ��� �����>������ ��	
 ���>�
 �>��� ��� �

������
 ��U�m�p& r	 �.'��� _�%	2 �U�m�%	 0%� 2T 
��
#��
 ?�@: 

 Z�p= 7�48 �� � 1�9 x %¸ R & �(�C�� x:4� _
 ��C�� ����� Feq + �%&'()� ��&�*�	 526�2013 � 

2014�, X!�Q Â��1��2 �3700 � §~��9 ~8 g � 1��92 
5�1G�� �%W�bgB��&�*�	 0%�84��2  T 

 ���;(1 * ?AB�� CD�A?�@��
#��
 E 
���1�
 ��� 9����� 

FA��
 ��G� 63 73 

�
HI
 112 341 

���J�
 113 883 

K#�'�
 274 213 

L����
 82 105 

MA7��
 92 157 

���$�
 236 177 

NO�
 38 27 

 �!�.�
� ��AP�
 282 257 

��QR�
 L����
 29 146 

'�
S�� 1321 2379 

TOTAL 3700 

 

��
#��
 �$�": 
 Z�p= R& �(�C�� �-%Q Dm�371 � S1��9�1��92 �  R&

�%&' ()� � �&�*�	 526� 7�48�� �1�9, + r��8 �� 
 K�&� *� ����� <�n�� 0bL��2013� 2014�, �18 -	 w? 

�10 �%I  M6� x  :4��� R  & X!�  Q Â��  1�� �3700 �
�1��92 §~��9R & Xq��� 	 ,x �V�4	 D &�. � ng�1�� _?  

�500��m�14(�   ZX=2O�¸ �; �b ��� >�g 5'y Rp�2 
 � -1& <�%Ob �� 5'4 ga� [�� . DEO4(� 5�p ���

�ng�1�� �� 0:�= K4�� ��&�*� + FC��)�, j&= X= �%g 
 7� ( 5� y�B X4 � �2 ,0 &�p��	 �ng�1�� ~4p&�371 �

,�m�14  (��b  b34�� �  �%19 �  ng�1�� D  Q�C   .2  ,[
  *�252� 2 � ~8  g �  (�C�� �  -%Q x  �V�= �  ���

�(�C�� [�jk4&T 
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 ���;(2 :*��
#��
 9
TU� N�V ��
#��
 �$�" ?AB�� CD�AE 
+R,�
 H���
 �A�!�W�
 ���� H���
 L	
 &���� H���
 X$�
 H���
 

�%:�Q 180  R& 0.?70 12 0.�E KO%]�= 254 �iH 133 

 �%m�8mB 120  R&70 − 0.?R&  80 137 K�&�] X%��= 106 

 R&80 − R& 0.? 90 125 �%�Q [�(�C� 11 

�nm? 238 

�%Q| 71  R& �ni?90 97     

S��'�
 371 S��'�
 371 S��'�
 371 S��'�
 371 

 
H� K
��
#��
: Y
�!���: 

 <= >�1(? @��4� �m�14(a� �ng�1�� D&34(�
 �&�*�	 526� 7�48 �� � 1�9 7� �:;��;�%&' ()�  

 f�m�14(a� Dm�i �%g �F��6�  � (�C�� � :W'��2 �8%W��� 
 �  %m�%��[�  &����� P  Q 5�b  J�� 5'   y R  & ,  

 �'v9��ng�1���� w� 	
�� >�6� P Q � ��4  �� ��:	
�  %��{� �  (�C�� x	�  ^�� [�H ['	�  G�� \��  ]B2 ,  

 l�C  4�� �  �%! \��  Q? �  �	 x  & K:  (��� j  q
� D&�. ;[��&�*�	 � ng�1�� � GE2 �m�14 (a� \� -1	 F �

y[��^: 
 ZX= x�V�= � �%Q'^4 (� � -%Q P Q £�4L& _�%14(

 �m�p&R& �120 �9� S1�R& �1��92 � X =2 ,526� 7�48�� 
�� 4�� £� 4L�� 5��8�� z%]�= : � :;� < = >�1 (? � &

?���T)� 0%�J4	 �ng�1�� D&�.2  [�	�] D�bg K4��
  O-& F��L4  (a� ZX  =2 �  O%�Q �m�14  (a� X%:b  = + �  

 D  �� fQ K  4�� P  Q�8  Ã r��  	
�� r  :pJ�� R  & 
rbb34��2,  X � ['� �4�� \��]¡ 	 � ng�1�� D &�.  

_�  :pJ�� �  � ¦2? K  4��,  R  & �m�14  (a� D  m�p=2
 r:8.��: 

526� X8  G�� : �  &���� oW�b  �� P  Q w�  4u
�(�C�� �-%Q2 x:4�� T 

<�n�� X8G�� : R& _�p4��97 �GE SF� P Q � QV�& 
��4��i [a�� �4(: 

526� 5���� :6� >�1(�� �%b3d�17 �F�GET 
<�n�� 5���� :6� >�1(6� ��c�17 �F�GET 

�  ��n�� 5�  ��� :6� >�1  (a��  %Q`4]; �  ��4= 
 �%�:4��� @2�¬��	�14 �F�GET 
x	���� 5���� :6� >�1(a� ����b4.�17 �F�GET 

l&�  �� 5�  ��� :6� >�1  (�*�  %�&� ; �  ��4=
�%�&�*� F�%{� [�1�^4:	 �18� F�GET 
®��8 �� 5���� :6� >�1 (6�2 � %-& �� �%(�%8

�14 �F�GET 
�!���Y
 Z�G: 

�m�14  (a� hb  	 b  G�2 : [��  GE l%  G= _?
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 f2 �& �m�14(a� ��z(�%G� D�, R& i�4��	 �ng�1�� D&�.2 
r4G��^	 �m�14(a� hM: 

 Z�G��Q�
: 
«Q :4�� �!2 �m�14 (a� [��� L& 0%n¹ 7& P

 S'%n¹ S̀ %�( z8 %Gm _? ��m w��� 5��:�� � �' Q � 	? ,
2010,"  469 � �%g �Q�:� PQ �m�14(a� ��Q X=
? R  & ,�%-%^8  �L�� [�  �&�*�	 l�C  4�� �  �%! \��  Q  

 �  ng�1�� D  &�. K  4�� [��  GL�� 5�  g X  OW�Cª \�  	)
 1& 0pd 	 �%Q'^4 (a� � (�C�� R& �O4q�%b	 + KW

�%�26� �m�14(a� , XU�¬g'&2 XOW�Cª \�	¡	 ��&�. �%g
 AB [��GL�� \`4m� 7&2 ,�m�14(a� [��GE �1(�-& 5�g

 \� � +2 ,���k��� �U�q�%M £��2 ���i2 ,�m�14(a�
��	 ���14(� X= \�C´� ��= �O �q�% M F�� QB2 0� �=2

��	�OT 
[\
��
 Z���Y
: 

� h�8 =a� R & �GJ4�� 7�] ®� %G:�� Iy� �
 Z�p& �%Q'^4(� �-%Q PQ �m�14(a� �%1^4	 R & � m�50 �

 S1��9 ZX=2 ,�1��92 � r 	 _� (j	 �� 1=C� 0&��& >�8g 
 ,�m�14('� �%�p�� �]C��2 �m�14(a� [��GE R& F�GE 0i
 � �H2 ,_� (j	 �� 1=C� 0 &��& >�8 g X = ���i2

 KW�bg)� N&�ms�� ��34(�	�SPSST� 
 

 
 ���;(3*:�!����� ���1�
 �;#��
 ?� �!���Y
 9
7.8 F� K7.8 ]^ _���#
 ]���� CD�A E 

��'�
 L _���#Y
 ]���� ��'�
 L _���#Y
 ]���� ��'�
 L _���#Y
 ]���� 

1 0.899 1 0.651 1 0.434 

2 0.413 2 0.449 2 0.538 

3 0.607 3 0.351 3 0.567 

4 0.540 4 0.455 4 0.553 

5 0.414 5 0.499 5 0.392 

6 0.460 6 0.588 6 0.432 

7 0.512 7 0.572 7 0.626 

8 0.643 8 0.552 8 0.440 

9 0.415 9 0.666 9 0.508 

10 0.282 10 0.510 10 0.582 

11 0.531 11 0.533 11 0.446 

12 0.581 12 0.717 12 0.498 

13 0.694 13 0.654 13 0.571 

14 0.361 14 0.710 14 0.405 

15 0.389 15 0.579 

16 0.466 16 0.428 

52
6� 

5��
��

 :
�%b

3¢
 >

�1(
?

 

17 0.634 

<�n
�� 5

���
�

 :
��c

? >
�1(

?
 

17 0.459 

��n�
� 5�

��
�

� :
��	 �

��4
= �%

Q`4
]� 

>�
1(?

�%�
:4�

�� @
2�¬
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 ?��� ���;(3*E 
��'�
 L _���#Y
 ]���� ��'�
 L _���#Y
 ]���� ��'�
 L _���#Y
 ]���� 

1 0.578 1 0.495 1 0.709 

2 0.611 2 0.586 2 0.770 

3 0.696 3 0.445 3 0.760 

4 0.467 4 0.563 4 0.748 

5 0.707 5 0.581 5 0.730 

6 0.802 6 0.595 6 0.456 

7 0.717 7 0.555 7 0.567 

8 0.826 8 0.582 8 0.546 

9 0.539 9 0.518 9 0.368 

10 0.484 10 0.627 10 0.461 

11 0.668 11 0.607 11 0.595 

12 0.419 12 0.575 12 0.614 

13 0.629 13 0.606 13 0.676 

14 0.318 14 0.623 14 0.497 

15 0.435 15 0.629 

16 0.441 16 0.586 

x	��
�� 5

���
�

 :
���

�b
4.� >

�1(
?

 

17 0.564 17 0.605 

 

l&
���

 5�
��

�
:

�%�
&�*

� F�%
{� 

[�
1�^

4:	 
���

4= �
%�&

�] 
>�

1(?
 

18  

®�
�8�

� 5�
��

�
 :

�%(
�%(

2 �
%-&?

 >
�1(

?
 

 

 �A7V �;#H �$" ������
 #(48 * ��YH ���� �$"�(0.01 = *0.354 
 �A7V �;#H �$" ������
 #(48 * ��YH ���� �$"�(0.05 = *0.273  

  

 ��1=Ca� ['&��& _? �	�8�� 52*� R& ��4�
 ±���� ®�%G:�� Ip�� ��:���2 [��GL�� r	 7�48& -Q 

 ��a��0.05 ,0.01� f� �� , ��:^1�� R P Q � OG%1^= AB �ng�
�(�C�� �-%QT  �� �	¾� Iy� �� h�8 =a� R& �GJ4��2

 v0i �]C� r	 ��1=Ca� ['&��& >�8J	 �ng�1�� D&�. 
7�y6� [a����2 �m�14(a� [a�� R& 5��, ���i2 

�m�14 ('� � %�p�� � ]C��	 5�� 0i, 52 *�2 �� 4�� 
��H ����T 

 

 ���;(4*:�#
 9����� CD�A ���1�
 �;#��
 ?� a�b^� �!����� �7\	
 9Y�'�
� �!���Y
 9Y�@ F� ��@ ]^ _�� 
 S��'�
 ��	
 ��W�
 c��W�
 ?�
7�
 X��d
 eH���
 

526� 5���� :�%b3¢ >�1(?T 0.701 1      

<�n�� 5���� :��c? >�1(?T  0.607 0.469 1     

���n�� 5���� :��4= �%Q`4]� >�1(?�%�:4��� @2�¬��	 �T 0.873 0.632 0.450 1    

x	���� 5���� :����b4.� >�1(?T 0.756 0.317 0.318 0.618 1   

l&��� 5���� :�%�&�*� F�%{� [�1�^4:	 ���4= �%�&�] >�1(?T 0.814 0.515 0.308 0.684 0.517 1  

®��8�� 5���� : �%(�%(2 �%-&? >�1(? 0.785 0.391 0.296 0.626 0.536 0.641 1 

 �A7V �;#H �$" ������
 #(28 * ��YH ���� �$"�(0.01 = *0.361 
 �A7V �;#H �$" ������
 #(28 * ��YH ���� �$"�(0.05 = *0.463  
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 [a� ��� x %¸ _? �	�8 �� 52 *� R& ��4�
 �1=�  =1	 �m�14  ('� �  %�p�� �  ]C��	2 ��1  �� �O�  �

H S�9�1=C�� -Q �%W�bgB ��a�  � �a� 7�48 & �0.01�, 
 [� 1n�� R & �%��Q �]C	 x4:4= �m�14(a� _? i�� ��!2

Iy��� h�8=a�2T 
 9��f�!���Y
 Reliability : 

 [�  1� R  &   i�4�� [��  ^y �  ng�1�� [�  ]?
a��m�14  (, �  -%��� ���  E? P  Q �  OG%1^=   �	 �  �H2 

��2 r4G��^	 �%Q'^4(a�;�%Lb-�� �We�4�� , 0 &��&2 

i �L�?Å�1m2� T 
��gR$�
 �hi'�
 �.A7� Split-Half Coefficient: 

 >�8{ �%Q'^4(a� �-%��� [�]C� ��34(� X=
 &�. � %g ,�%Lb -�� � We�4�� � G��^	 ®�%G�� [�1�D 

ng�1���rLb m AB �m�14(a� �We�4	 ; � ���L�� [�� GL�� 
 ,®� %G�� [��GE R& F�GE 0p� �%]2e�� [��GL�� 0	�G&

& >�8J	 ��H2 7� ] X� ,rLb-�� r	 ��1=Ca� 0&��
_�&j1 ( � ����& ��34 (�	 5� ^�� 0��=, 52 *�2 

 ��4����H ����: 
 

 ���;(5*: ��@ ]^ jgR! k� _���#Y
 9����� CD�A �]A���
 ��� 9��W�
 ]����� ]A���
 ]�l ]1^ �!���Y
 
[a����  �Q�[��GL� 0��4�� 01. ��1=Ca� 	 [�1n�� 0&��&0��4�� � 

526� 5���� :�%b3¢ >�1(?T 17 0.654 0.654 

<�n�� 5���� :��c? >�1(?T 17 0.666 0.668 

���n�� 5���� :�%Q`4]� >�1(?T  14 0.558 0.716 

x	���� 5���� :����b4.� >�1(?T 17 0.709 0.720 

l&��� 5���� :�%�&�] >�1(?T  18 0.621 0.766 

®��8�� 5���� :?�%(�%(2 �%-&? >�1(T 14 0.598 0.749 

®�%G:�� �%�p�� �]C�� 97 0.776 0.789 

*	  n; ��H��� L
�,�
 &�kA���� To kgR$�
  E 

 
 Ip�� [�1n�� 0&��& _? �	�8�� 52*� R& ��4�

�0.789�, �%��Q �]C	 x4:4= �m�14(a� _? PQ 5� ��!2 
%1^= AB �ng�1�� R�:^= [�1n�� R&�(�C�� �-%Q PQ �OGT 

p��!�7^ �g�� �.A7�:  � G��9 � ng�1�� D&34(�
 �  L�? �  G��9 K  !2 [�  1n�� >�8  g h�  9 R  & 7�  y?

Å�1m2�i; � %g ,�m�14 (a� [� 1� 0&��& ���) ��H2 
 [a� � R & 5� � 0 p� � L�? 0&��& �:%. PQ D�bg

�m�14(a�,0 pi �m�14 ('� ��� i2 ,52 *�2 �� 4��  
��H ����: 
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��;�(6* :Y�@ F� ��@ ]1� p��!�7^ �g�� 9����� CD�A]1^ �!����� a�b^� �!���Y
 9E 
��'�
 9
7.g�
 H�" p��!�7^ �g�� ]���� 

526� 5���� :�%b3¢ >�1(?T 17 0.738 

<�n�� 5���� :��c? >�1(?T  17 0.835 

���n�� 5���� :�%�:4��� @2�¬��	 ���4= �%Q`4]� >�1(?T 14 0.770 

x	���� 5���� :����b4.� >�1(?T 17 0.871 

l&��� 5���� :�%�&�*� F�%{� [�1�^4:	 ���4= �%�&�] >�1(?T 18 0.860 

®��8�� 5���� :�%(�%(2 �%-&? >�1(?T 14 0.868 

®�%G:�� �%�p�� �]C�� 97 0.946 

 
 Ip�� [�1n�� 0&��& _? �	�8�� 52*� R& ��4�

�0.946� ,� ��!2 �%��Q �]C	 x4:4= �m�14(a� _? PQ 5
�(�C�� �-%Q PQ �OG%1^= AB �ng�1�� R�:^= [�1n�� R&T 

��
#��
 q ���,��
 ��h�RV�
 N����	
: 
 R & �m�14 (a� 0 %� 2 Â��L4	 �ng�1�� D&�. G�

 N&�  m�	 5'  y(SPSS)KW�b  g)� , ��34  (� X  =2 
� %��4�� �%W�bg)� ~%��(6�:  1=C� 0 &��& _� (j	 ��

«Person2 , ZX= �m�14(a� [�1� 0&��& ���) ��34 (� 
 �%Lb  -�� �  We�4�� _�2�  	 _�&j1  ( ��  1=C� 0  &��&
 ,��2�84�� jq �%Lb-�� �We�4�� _`4] �����&2 ,��2�84��

Å� 1m2�i �L�? ��1=C� 0&��&22 , � (�4��2 [�C�� p4��
������ ~8-��2 Æ�8{� , C�14y�«T. test 2�14y� 0%�  C

 w��g6� R��14��One Way A novaT 
�/2l�$�� ��
#��
 =h�!: 

 �>�
#��
 ��0�� F� ��	
 �
r���� �.���
 =h�$�

 s+$A tb�
�u"  :v �>��� ��>� �>��
 ��>� ���>�� �>�

������ ��	
 ����
������
 �?x : ��! RQ �	�]Ç�2
 [�C��   p4�� ��34   (�	 �   ng�1�� D   &�. 5��8   ��

4��2 � ��= � %��4�� 52�*�2 ,������ ~8-��2 [�^(�
��H: 

 
 ���;(7*: �!���Y
 9Y�@ F� ��@ ]1� j��$�
  B��
� �A#����
 9�8
7Q!Y
� 9�O���
� 9
#
71�
 CD�A  

L ��'�
 
 S��@

9���'�Y
 
y���
 

 3
7Q!Y

t#����
 

j��$�
  B��
 N��J�
 

1 526� 5���� :�%b3¢ >�1(?T 17426 46.970 9.847 55.26 5 

2 <�n�� 5���� :��c? >�1(?T  12982 34.992 12.188 41.17 6 

3 ���n�� 5���� :�%�:4��� @2�¬��	 ���4= �%Q`4]� >�1(?T  16477 44.412 8.802 63.45 3 

4 x	���� 5���� :����b4.� >�1(?T 21980 59.245 13.672 69.70 2 
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 ?��� ���;(7*E  

L �
��' 
 S��@

9���'�Y
 
y���
 

 3
7Q!Y

t#����
 

j��$�
  B��
 N��J�
 

5 l&��� 5���� :�%�&�*� F�%{� [�1�^4:	 ���4= �%�&�] >�1(?T 24005 64.704 11.559 71.89 1 

6 ®��8�� 5���� :�%(�%(2 �%-&? >�1(?T 15442 41.623 12.761 59.46 4 

 �%�p�� �]C�� 108312 291.946 48.985 60.20  

 
 _? 52 *� R& ��4�6� >�1 (*�� %�&�K 4��  

 � 1=��� P Q D�b g � %�&�*� F� %{� [�1�^4:	 ���4=
 K18   m _V�   	 A26��71.89�% ,6� �   O%�= >�1   (

a� K18  m _V�  	 �  %m�n�� �  1=��� P  Q D�b  g ����b  4.
�69.70�% ,�O%�= 6� >�1(a��%Q`4]; @2�¬��	 ���4= 

b  g �  %�:4��� K18  m _V�  	 �  n��n�� �  1=��� P  Q D�
�63.45�% ,6� �O%�= >�1(6�2 �%-& �� D�b g �%(�%8

 K18m _V�	 ��	���� �1=��� PQ�59.46�%, �O%�= 6� >�1(

�� K18 m _V� 	 �8 &��� � 1=��� P Q D�b g �%b3d
�55.26�%, �O%�= 6� >�1(6� � 1=��� PQ D�bg ��c

 K18 m _V� 	 �(��8���41.17�%, &?  � %�p�� � ]C�� �
 �m�14('� GE K18m _V2 PQ D�bg�60.20T�%  

j8L4�2 NW�4-��  7 � �:;� <= >�1(�	 �G��4��
�&�*�	 526� 7�48�� �1�9;�%&'()� �D&�.  �ng�1�� 

��Q¡	 52� *� � %=´� �m�14 (a� [a� �� �J ���� 

 �J-�� PQ �Ua�� D  ��bL& �U��GE2��4��: 
 

�
��	
 ��' :	
 �����
��R,2: 
 ���;(8*: �/���7� a�b^� ��	
 ��'�
 9
7.g� j��$�
  B��
� �A#����
 9�8
7Q!Y
� 9�O���
� 9
#
71�
 CD�A (  =371* 

L K7.g�
 
 S��@

9�;#��
 
y���
 

 3
7Q!Y

t#����
 

  B��

j��$�
 

N��J�
 

1  �!�Gm F
E AB K4]�g��g�C ���m�n�� �	�&���� �T 1512 4.075 1.000 81.51 1 

2 °�%g + K&�%�� r=2���2 0���	 C��d��T 1439 3.879 1.018 77.57 2 

13 Kq��E [�.2? C`n4(�	 �`4!a� ��.T 1201 3.237 1.182 64.74 3 

14 �%(�C�� 52�*� @'4y� ~18	 �(C�� �.�M �	T 1173 3.162 1.336 63.23 4 

8  R& @���0dL��T  1171 3.156 1.359 63.13 5 

17 �%(�C�� ����� ��	 >��%4(� �	��MT 1076 2.900 1.164 58.01 6 

5 KO%]�4�� NW�4m �	 jpL4�� :�4	 C��d��T  1057 2.849 1.187 56.98 7 

6  5�kdma�[�%m2
p�)�	KQ`4]a� 0M��4�� [�p1¢2 �
��4��,l%L���T 1028 2.771 1.461 55.42 8 
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 ?��� ���;(8*E 

L K7.g�
 
 S��@

9�;#��
 
y���
 

 3
7Q!Y

t#����
 

  B��

j��$�
 

N��J�
 

3 �&���� ���m�n�� 5�:	 È���2 \�L4ia�T  1001 2.698 1.288 53.96 9 

9 KO%]�4�� + K-%��= a [�]C� PQ ��bg ~18	 ��1g)�T  991 2.671 1.337 53.42 10 

4 8&2 K4%�E�� ����(�C�� �Jm Kg�:9 7�40%bJ4��2 T 968 2.609 1.158 52.18 11 

11 [���J�� + e%i
�� ���T 934 2.518 1.014 50.35 12 

16 �%�&�*� F�%{� 5�1G4(a I%!�= ���T 918 2.474 1.156 49.49 13 

7 �%�i + ��1. �K41qC _2� X8.T 903 2.434 1.475 48.68 14 

15  [�%O�:	 ��kdm��%�&�*� F�%{� �[�.'��� ,����� ,��j4E�p���TTTT 747 2.013 1.111 40.27 15 

12  Zw� �%JM ['pd& ��]2+ ���d�� ,F,1�� ,��-�� ,0i6�TTT�T  716 1.930 1.195 38.60 16 

10 [���J�� �Q�. RQ �:48�� >�%k��T 591 1.593 1.007 31.86 17 

 5��:�� �%�p�� �]C�� 17426 46.970 9.847 55.26  

 
�	�8�� 52*� R& ��4�:  
b4 q k�7.8 u"�  �

!�^ ��'�
�: 
−  F�GL���1 �−2  Zb m K4��P Q D « AB K4]� g

 �!�Gm F
E��g�C ��&���� ���m�n�� �	 − Z�4g�  � 1=��� D
 �C. K18m _V�	 A26��81.51T�% ��H �ng�1�� 0v��=2 
 + [�m�J4&a� ��¬m _? ;S�] ~��4& ��¬m �&���� ���m�n��

 ��� i ,IbL�� l%�2 w�-8�� ��¬-�� PQ :4�� �%g
 l%WC 0pd	 :4�� �%-%^8�L�� [��&�*� + 5�1G�� ��¬m
 �� �1�^�� �.�9 @e-48� ��!2 ,�&���� ���m�n�� 5�& PQ
 x& ��&�*� 0y�2 ,���m�n�� ��g��� KO-� ~��^�� 0��


 E AB �]�{�	 �C��¢ �O8 ��2 h� !C)� R & � !�Gm F
 �� ��� 5�� 9 z	� M? w� �� ¿ L-�� �k� ��2 ~ �4��2

�	�8��T 

−  F�GL���2 �− PQ Dbm K4��2 « 0 ���	 C��d��
°�%g + K&�%�� r=2���2 −%m�n�� �1=��� D�4g� � _V�	 

 �C. K18m�77.57T�% C�b{� _�	 ��H �ng�1�� 0v��=2 
�Q?2 0  4J�� z  ��E w�  �� �m�  �� É�C6� P  Q z  m�

 �%-%^8�L��− Feq S�M�by2– R & z %E
�� S� 	�	 ½
� � 
 K-%^8 �L�� >�1d �� R p:� K4�� �&���� Ri�&6� 5'y
 2? ~  Q'�� C  -= �  %g ;�  ;'y R  & XU�  %g   �¯
 �E�q µC�y zW'&V ���C + ~��^�� Q�8= K4�� w���-��
 �� ; ;~ ��^��  -Q 0 ���2 �&Ê8 �� xE � � � ;�b��

� F�� Q) [� m�p&)� � E�i � %²�= ��&�*� PQ ~]�4
 �^d  m6� 5'  y R  & �  O41�9 7  � ��d  -��2 �  ��%{�

�%E�Gn��2 �%O%E
��T 
k�7.8 z!H�  �� !�^ ��'�
 
b4 q ;� F�GL���12 �
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−PQ Dbm K4��2  « Zw � �%J M ['pd & ��]2+  
���d �� ,F,1�� ,��-�� ,0i6�T�TT − (��8 �� D �4g�� 

,QF	  �C. K18m _V��38.60�% . zm? �ng�1�� ËL=2 ,
 ��g��� R& �ni? C�&6� ��� ���m�n�� ��g�& �1�9 0kd-�
 � O%E �`4 !a� ���e� K4�� �G!���� ��g�& XpJ	 �%�&�*�
 . C�&6� ��! _�p4E ��&�*� + �&? ,����G�� ��! 0n:	
 ,�  � �  1�^�� �`4  !� ���V�2 0  	 ,�  O%�Q ~  ��^�� ��  4Q�

2� O%E Fs y XÁ � DJ1M?T 2 F� GL���10� −  K 4��2
PQ Dbm «[��� J�� � Q�. R Q �:48�� >�%k�� − 

 �C . K18 m _V� 	 Fj y6� �1=��� D�4g��31.86�% ,
 C��g PQ 526� 7�48�� "�J	 ��H �ng�1�� ËL=2

 X!C�� J	 l�C4�� [�Q�. Od= �%g ;[���J��
�Q �! �� �ni? ,S�] �%��Q �18-	 �%(�C�� [���48�� + z%

  . [��� J�� C�� g _? � ng�1�� 0 ��=2 ;7�y6�
 R & Xq��� 1E ,K-!� �� _2� w8 *� C�� {�	 _�p�
 � & �� !2 ,S�1W�q K-!��� C��{� �m w8*� C��{�
 ;526� 7�48 :�� �O8 �C= 5' y R& �ng�1�� z4¬ga
 F��J�� �Q�. µC�y \�%¢�	 �1�^�� _�!H? 0kd-= �%g

� P Q |� 1& 0pd 	 ���� �� �ni? 0%bJ4�� PQ ���� �
�:;� T 0pi 5��:�� K18-�� _V��� �&? GE P Q 0b g

�55.26�% T 
 

 
��W�
 ��'�
 :	
 ����	
�A|: 

 ���;(9*: �/���7� a�b^� ��W�
 ��'�
 9
7.g� j��$�
  B��
� �A#����
 9�8
7Q!Y
� 9�O���
� 9
#
71�
 CD�A (  =371* 

L K7.g�
 
 S��@

9�;#��
 
y���
 

 3
7Q!Y

t#����
 

j��$�
  B��
 N��J�
 

3 ��&�*�	 xL=�& 5�& PQ 5�bJ�� 0!6� ��k� F���VT 1109 2.989 1.327 59.78 1 

11 Fc6� ���E? �Q F�niT 909 2.450 1.256 49.00 2 
5 2 [�1�^4��	 ��kdm� [�%�2�8�� ��c6� T 896 2.415 1.254 48.30 3 

2 `i �(�C�� �1(�-& \��]? jE�= ��. �! KO%]�4�� + 5�{� 888 2.394 1.276 47.87 4 

16 w��¢C) �%�&�*� F�%{� ��%1^	 R������ �E��& ��.T 813 2.191 1.189 43.83 5 

17 �1�^�� [�E�G� ��= x& 0&��4�� I%!�= ���T  800 2.156 1.069 43.13 6 

4  F�8G���K4�&��& + 0!6� R& W�e�� 5a�� T 797 2.148 1.077 42.96 7 

13 °'pd� R������ XOL= ��.T 775 2.089 1.167 41.78 8 

14 K4�W�Q ���E? r	2 K-%	 Ì��;� C��{� >�%qT 760 2.049 1.212 40.97 9 

8  ÍIQ ��c6� �	�.��� ���T 747 2.013 1.123 40.27 10 

12 ��8ma� ��.°c? ���E? r	2 K-%	 wc6� �T 709 1.911 1.153 38.22 11 
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9 Fc6� ���E? r	 [�E'��2 ['pd�� ��	 ��]2T 681 1.836 1.084 36.71 12 

10 °c? + �%��& ���g ��]2T 661 1.782 1.100 35.63 13 

15 Fc6� + r:��4�� R& �Q ��]2 ��.T 643 1.733 1.149 34.66 14 

7 Fc¾� +�Gn�� 7�48�� ���T 621 1.674 1.037 33.48 15 

1 X���� ~�9 PQ °c? x%�d= ��.T 593 1.598 1.023 31.97 16 

6 I1G48:	 R������ �`4!� ���T 580 1.563 0.991 31.27 17 

 5��:�� �%�p�� �]C�� 12982 34.992 12.188 41.17  

 
�	�8�� 52*� R& ��4�:  
b4 q k�7.8 u"�  �

>!�^ ��'�
�:  F� GL���3 �− P Q Db m K 4��2«  F�� �V
� �&�*�	 xL=�& 5�& PQ 5�bJ�� 0!6� ��k� − 

 �C  . K18  m _V�  	 A26� �  1=��� D  �4g��59.78�% ,
� 	 � �H �ng�1�� 0��=2 R & � �f= �%-%^8 �L�� Fc6� _

 � m�6� {� jE�= + Fj1i F�m��& <��=2 ,FjGL�� c6�
 0 ]? R& l%L-��2 ��k�� 5�1=2 ,�d%��� [�&e�48& R&

 �k��� 52�  0	�G�� +2 ,�OW�-	? X%��=– ��L�� − PQ 
 � �L=�& [a �& P Q 5�b J�� j 1i 0pd 	 \�-	6�

526� ;r118� :� 0bu . [�V� %4&�2 �- & PQ ~��^�
<� n��2 ,x L=�& 5�& PQ 0bg �& �HB : � M�E F�� �V

 S� ] S�j1i S�C2� 5��� ~��� �%g ,z]�À �	 zL%²�=
 C��d �� ��� . ��!2 ,Feq ��^. + �%²�4�� "�E +
 _6 ;XO%�Q x.���� �k��� F¢ R& \�-	6� 7� �%���	

C� �Lma�  ��= �k� �� F�ni T2 F� GL���11 �− K 4��2 

PQ Dbm «Fc6� ��� E? �Q F�ni  − � 1=��� D �4g� 
%m�n��� �C. K18m _V�	 �49.00�% ��H �ng�1�� ËL=2 ,

 ;Fe q + S�M�b y2 ·K4E x:4� K-%^8�L�� x:4��� _�	
 �%g«�x L=� 5 �& �	�b ��  + z -Q Fe q �� ^. +

 Fe q ��^. + �	�b�� 5�& Â�	 HB ;�L���5.4%`- %	 , 
�L��� + 4.2 % �� ��� KW�b g)� �8�� ~8g2006 �

� ,0 ]���2 F?� �� ,K-%^8�L�� \�bgÇ� wei��� V�O*�
2011�� � U�Cs& � ; _�i _B2 S�] ��L=�& �18m ��!2 ,

 K-%^8�L�� ~�d�� PQ _�2��� F¢2 \�Od�� F�ni R&
 C� &6� P Q l p�m� z-p�2 ,>��m)� F���V AB xE� ��

2 �  %=�%{� [�  %1�� [�g�8  & �%  � �  %g �%d  %���
 � 1�^�� P Q S�1�( �C2	 lp�m� ��!2 ,�&���� Ri�&6�2

XO4%�E�� 7�48&2T 
!�^ ��'�
 
b4 q k�7.8 z!H�  ���:  F� GL���1 �

− Zb m K4��2 P Q D «  ~ �9 P Q °c? x%�d = � �.
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X  ����(��8  �� D  �4g� �,  Q F �C  . K18  m _V�  	 
�31.97�%2 , F�GL���6 �− P Q Db m K 4��2 « �� �

I1G48 :	 R� ����� �`4!� − Fj y6� � 1=��� D �4g� 
 �C. K18m _V�	�31.27�% ��%4-�� ��! �ng�1�� ËL=2 ,

 ��¹ a w��� f_�8m)� � �;�& f®?C �%-%^8�L�� Fc6� _�	
 h� G{�2 ���{�2 �C6� �	��8& KOE ,���( �%m�� R&

 w� �� _�8 m)� 7�( �; ��14� X�E R & �C`n4 (� 52�  
 _? �m � ��� ;C`n4(a� ���m? 0�E? �!2 X%��4�� 5'y
 �& ��!2 ,�1�^�� �� ��� + S�|�1& S�11( Dm�i Fc6�
 �� -p¹ �� 0!6� _? ¯ �%g ;�1�^�� -Q �ng�1�� z48�
 z m6 ;� �H + �2 Í� G� R �E XOW� -	? 5	 �(�C�� R&

 4�� w��b 4.a� x ���� R& Xq���	 z 	 �� :� w� �� <
 SFC2� K�&�  *� X%  ��4�� �1  M? K-%^8  �L�� x  :4���

 ,�%�:4� 0pi 5��:�� K18-�� _V��� �&? GE PQ 0bg
�41.17�%T 

 � yª [\� ] � �c6� >�1(6� _? ¶g'�� R&
 � ng�1�� Ë L=2 ;� :;� <= AB w��= . K4�� >�1(6�

� OO]��� � � Xq��� 	 �%-%^8 �L�� Fc6� _�	 ��H R & 
X%��4�� �OW�-	? xE	 ��G= �}? aB <�%OM _�2Q− �4g 

X��4 �� AB �!\�-	? xE= KOE ,�:��4& Fc6� Rp= � ��− 
 ,��H PQ �%-%^8�L�� É�C6� + r:��4�� �18m Od=2

��H ���� ��4�� 52*�2 : 
 

���; (10*: j�����
 N�^J�
 #�O� (157W^}8 �$�  *���~
� X$�
 N�VL
�"	
 ��\ �������
  (2000−2009L *��$�O��g�
 �
#	
 qE 
2000 2004 2009 ��V7�
 #�^� ��!< #�^� ��!< #�^� ��!<  #�^�(Kio* ��!<(Kio* 

j�� 5.6 16.1 3.5 12 2.6 8.3 2.6  7.6 

 &��(N1A� �7.A* 9.9 9.3 7.7 7.8 6.2 6.4 4.9 4.0 

jh
��
 22.3 20.5  19.7 17.3 16.6 14.5  14.7 12.1 

tH
�"< 32.2 30.3 35.4 33.9 38 35.5 36.3 35.8 

t�!�f 17 15.7 19.8 19.1 20.5 21.6 23.6  26.4  
y��� L���H 5.4 4.5 4.8 4.5 4.9 4.8 5.1  4.5  

7W^}8 XA#���1� 7.6 3.6 9.2 5.4 11.2 8.9 12.8  9.5  
S��'�
 100 100 100 100 100 100 100 100 

#�R�
 :/�
 &l# kO��8 ��^ ,j$�O��g�
 :�RV�� ti^7�
 B�v5, 6, 7, 8, 9, 10, 11x 

 
 SF�� �V ½� -! _? �	�8 �� 52 *� + ¶g'�� R&
 r^8 �E + Î�m)�2 C�i��� r	 r:��4�� �18m + Fj1i

 ���Q6� 5'y�2000−2009�� 7 & P Q 0�� ��!2 ,
 ��� z]��� w��� �2�G�� K-%^8�L�� ~�d�� ��:M _�2
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 ��M z]��� S�g'( X���� R& �34�2 ,�&2�G��2 X����	
 ,r%-%^8�L�� � �%�:G�� z=�(C��2 <�%Ob�� _�2���
 �'1 �� AB µ2� �� R & XO�- &2 XO9�1g¡	 ��G� �%g
 x :4��� �`4 !� °��2 ,�%:���� [�]C�� 0%-� 7�y6�

 zm6 X%��4��	 K-%^8�L��« ,�� L�� � %G%Gg � :%. �%��
�Gu2 ~8 p�� P Q FC G�� 0 n& ,�%(�(? ~(�p& z� 

�%Q`4]a� �iC�d��2, 2 � ��k��� [�C� O��	 \� �� ��8�
 w��b 4.a� z ]�&m� 0O8 = K 4�� �%Q`4]a�2 �%-L��2
 5� %]6� r 	 0y �� + ~(�p�� ���2 ,KQ`4]a�2

�1.��4�� � ,��,1�� �%:-4�� ���G=2009, "57� Xq��� 	 
Q`4]a� x���� R& Xq��� 	2 ,w�
 �� w��b4.a�2 K

 ,� %m�n�� � 1=��� + [\� ] ����b 4.a� >�1(6� _? R&
K-%^8 �L�� x :4��� F��CB F�. PQ 0�� ��!2 T � L4=2

 �(�C� x& �%��{� �(�C�� NW�4mD%d 	�	� 2005 � K 4��
��%1�� _? AB D�M�= � %:%��4�� � ni?  S�j�� = P Q < = 

5��� K :i�
��  1�^�� 7 � � (�C� x & � L4= ` i ,�
 R��yª2 @���¢�2008 � _? + _�p� �%:%¬-4�� 0&�����

j��= �; 1�^�� �iC�d& PQ������ X%��4�� + £��-��2 T 
 

c��W�
 ��'�
 :����'�
 3�7���� ���� ��"n;
 �����: 
 ���;(11*:� j��$�
  B��
� �A#����
 9�8
7Q!Y
� 9�O���
� 9
#
71�
 CD�A g �/���7� a�b^� c��W�
 ��'�
 9
7.(  =371* 

L K7.g�
 
 S��@

9�;#��
 
y���
 

 3
7Q!Y

t#����
 

  B��

j��$�
 

N��J�
 

2 KW�	�Op�� C�%4�� ��^Gm�T 1569 4.229 1.097 84.58 1 

7 [��&�*� N��y jb& R& x:4��� >�!CBT 1471 3.965 1.130 79.30 2 

11 b� ��&�*� K��y F�¬m�� 526� 7�48�� �	��T 1334 3.596 1.249 71.91 3 

3 ['M���� 0W�(2 �	��MT 1308 3.526 1.314 70.51 4 

4 [�bb34�� ��1� �%m2�� x:4��� F�¬mT 1300 3.504 1.276 70.08 5 

10 ��&�*� �	��M R& r���� x:4� ���ÀT 1288 3.472 1.263 69.43 6 

8 %&'Q)� FeO]6� C�b.�%Q�4�� + �T 1219 3.286 1.136 65.71 7 

12 K-^1  x:4��� + 8{� F�¬mT 1168 3.148 1.310 62.96 8 

6 �1�^�� C�&? \�%�2?2 �%�p�� r	 �.'��� ���T 1144 3.084 1.418 61.67 9 

1 �%�&�*� F�%{� x& X�.�4�� �QT 1048 2.825 1.190 56.50 10 

14 9�4� +�p�� D.��� ��.�%Q`4]a� °�.'Q %T 1046 2.819 1.207 56.39 11 

5  c6� r	 �%Q`4]a� [�9�1=Ca� F�ni�[�1(�-��2 £��E6�T�TT 1014 2.733 1.211 54.66 12 

13 °�%g [�(C`� x:4��� [���G4m� F�ni�l1��� ,µ2��� F�niTT�T 897 2.418 1.299 48.36 13 

9 \�8�� _��.�	 �'4ya�T 671 1.809 1.234 36.17 14 

 ��'��� ���1�
 �;#��
 16477 44.412 8.802 63.45  
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�	�8�� 52*� R& ��4�:  
b4 q k�7.8 u"�  �
!�^ ��'�
�:  F�GL���2 �− P Q Db m K 4��2 « �� ^Gm�

KW�	�Op�� C�%4�� − K18 m _V� 	 A26� � 1=��� D�4g� 
 �C.�84.58�%�	�Op�� C�%4�� ��^Gm�2 , P Q ��� � � KW

 0 p	 CÏ �� �{? 0	 ~8JE 526� 7�48�� �1�9 ��
 �� � ��� = K�&�*� ® vC�� �4g ;x:4��� ���E? R& ��E
 �O ¢? ��'� + �%:�Q �(�C� KO-� _? R& Sa1E ,��pd��

a C�O ¢ � %m`� R & 0.�	 �O%O-� a �1M? C� %4�� �� ^Gm
KW�	�Op���� 0%���2 ,z�2] ��¬4m� �Q2  �%��{� �(�C

�-8 �� >C� G� �& �ng�1�� R& [�y? K4��T�2  F� GL��7 �  
−PQ Dbm K4��2  « N�� y jb & R& x:4��� >�!CB

[��&�*� − �C . K18 m _V� 	 � %m�n�� �1=��� D�4g� 
�79.30�% �18 m �� L=C� AB ��H + ~18�� 7e�f� .2 ,

 �C�� �� � �.2 ,r%�&� *� r�� �� @�L M + ���^1��
� ��8 .6 K]C� �� 0 ��:4�� �18m ��L=C�2 ,����b4.a

 ���= ��:4� >�1(6� ��!2 ;XO4(�C� 5`p4(a �1�^��
 ®C � �%g ;�1�^�� 7� �:;� <= PQ |�1& 0pd	
 P Q 0b u _? 0 &? P Q K�&� *� K-%^8�L�� ~��^��
 @2� ²2 z E2�² R & R8 Í  µ� 34�� �	 0:Q �M�E

_�Qc Rp�2 ,�%d%��� z=c? x :4��� F� ¬-	 �b� �& 
z]�À 01. �%&��d4��T 

!�^ ��'�
 
b4 q k�7.8 z!H�  ���:  F�GL���13 �
−PQ Dbm K4��2  « [� (C`� x :4��� [��� G4m� F�ni

°�%g �l1��� ,µ2��� F�niT�TT −n��n�� �1=��� D�4g� � 
,QF �C. K18m _V�	 �48.36�% ��H �ng�1�� 0��=2 ,

 x:4��� _�	 AB [� %4L�� µ2� y 0 1G4� ? 	 K-%^8�L��
 c6� ��	 ½�-! _�i _B2 ,���1G& �]C	 ����� X%��4��
 F�  ¬m _? aB ,RO:%  ��= 5`  iB �  M�E �  U�-	 K  ^�= a
 �1 M? 0 	 ,� :��4�� F?� :�� �%	��B F�¬m 21= x:4���

Feq ��^. + µ�2e�� j���& R& S�] S̀ O& S�C�%�& �O:%��= T
2 F�  GL���9 �−P  Q Db  m K  4��2  «  	 �'4  ya�� _��.

\�8�� − �C . K18 m _V� 	 Fj y6� � 1=��� D �4g� 
�36.17�% 526� 7�48�� �1�9 _�	 ��H �ng�1�� ËL=2 ,

 �  �? 0%pd  = 2? _��.6�  	 �'4  ya�   �	 ���%^48  � �
 ,�  %-&V F  & AB µ�  4u �  &6� ��  ! _6 ;[�.�  M

 01G48= �%&'()� ��&�*� _? S�M�by2 � ��m�n�� � 1�9
 s i? � O4.2C? + x:¯ w? ;Feq ��^. [�¬E�t x%¸ R&
 0 G4m� ~��^�� _? �%g ,�L�43�� [��%1�� R& Rp� C.
 ,� ��{� R & jnp�� 	 � O%E x4:4� a ;�] �G�k& ��%	 R&
 �'4 ya� R & jnp�� _2� D%1�� AB �(C�� R& ��-E

7�? �� !2 ,�C�d�� 2? K{� + z��g R:	 aB � �%4m AB 
 ��� 4= � 526� 7�48 �� + � 1�^�� � � _? K!2 �J1��

	 S�jni	 �'4ya��\�8�� _��. T 
 0pi 5��:�� K18-�� _V��� �&? GE P Q 0bg

�63.45�%T 
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?�
7�
 ��'�
 :�AH�Rl
 �����:  
 ���;(12*:9
7.g� j��$�
  B��
� �A#����
 9�8
7Q!Y
� 9�O���
� 9
#
71�
 CD�A  �/���7� a�b^� ?�
7�
 ��'�
 (  =371*E 

L K7.g�
 
 S��@

9�;#��
 
y���
 

 3
7Q!Y

t#����
 

  B��

j��$�
 

N��J�
 

7 �%�&�*� ~4p�� C��(? ��L=C�T 1472 3.968 1.150 79.35 1 

9  �%�&�*� F�%{� [�1�^4& \'q�,[�&e�48&2 l	'&TT�TT 1461 3.938 1.105 78.76 2 

16 ��2t� �E�= [ÊE�p�� eE��{�2 ��&�*� + ������T 1437 3.873 1.247 77.47 3 

6 ��!6� PQ ���� \~��� F���VT 1431 3.857 1.219 77.14 4 

17 µC��� + �%(�C� �-& PQ 5�b{� �	��MT 1431 3.857 1.321 77.14 5 

2 �%����� �(�C�� �%��p=T 1429 3.852 1.281 77.04 6 

8 ´�Fc6� 0y� PQ C�bJ�� ����b4.a� C��T 1404 3.784 1.209 75.69 7 

11 �%�&�*� ��(��� �%8G= + ~��^�� F�Q��& ��.T 1378 3.714 1.335 74.29 8 

10 ��. PQ 5�b{� ���2t ��J-& �526� 0bL�� + �1!T 1375 3.706 1.406 74.12 9 

3 0G-�� 0W�(2 C��(? ��L=C�T 1315 3.544 1.330 70.89 10 

15 ��(��� R& �m�6� {� + ��&�*� C��.T 1272 3.429 1.466 68.57 11 

13 [�.26� ��	 + C�]6� @Ð �y�=T 1239 3.340 1.436 66.79 12 

4  f	��&�*� x.�& RQ D%1�� �T 1237 3.334 1.399 66.68 13 

1 °c6 w��b4.a� 7�48�� ��L3m�T 1134 3.057 1.282 61.13 14 

5 ~��^�� K&�%�� @2��� ��.T 1102 2.970 1.366 59.41 15 

12 [��&�*�	 _�(C� R���� F�y6� �Q F�niT 1085 2.925 1.474 58.49 16 

14  FV�])� K&�� 0:������:*�2 l%:�� �5��� ~8p�T 778 2.097 1.401 41.94 17 

 5��:�� �%�p�� �]C�� 21980 59.245 13.672 69.70  

 

�	�8�� 52*� R& ��4�:  
b4 q k�7.8 u"�  �
!�^ ��'�
�:  F�GL���7 �−P Q Db m K 4��2 «  �� L=C�

�%�&�*� ~4p�� C��(? − _V� 	 A26� � 1=��� D �4g� 
 �C. K18m�79.35�% ��&�*� _�	 ��H �ng�1�� ËL=2 ,

 ~ ��^�� � 14p:	 ��e 4�a� �FC2� �O%(C& PQ ��L=
K�&�*� aB ,F%!V C��(�	 ~4p�� jE�= PQ 0:�= K4�� 

 x	� ^�� + ~ 4p�� � Q�1^	 �� G� 5�V a XO-& jnp�� _?

 � � P Q? �L�p= K�&�*� ~��^�� ��p� ��!2 ,��C��4��
 FC2� � �&�*� �=� Q PQ KG�� ��!2 ,z-& >��^& �!
 £
G= 0	 ,~4p�� �Q�19 + l�C4�� ��%! \��Q? ��	�4&

= _? �ng�1�� � � ~ 4p�� � Q�19 v��4	 �O8Lm ��&�*� ��G
� 1�^�� 0!�i RQ \~��� �LÑ T�2 F� GL��9 �− K 4��2 

PQ Dbm « � %�&�*� F� %{� [� 1�^4& \' q� l 	'&
,[�&e�48&2�TTT − K18 m _V� 	 �%m�n�� �1=��� D�4g� 
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 �C.�78.76%� C�b J�� � %:4g � �%4-i � �H °��2 ,
? w� �� Fe q �� ^. PQ �2�L�� x :4��� 0 !�i 0 G�

 �`4 !� AB � �H � ng�1�� 2e �= ` i ,�c� 	 K-%^8�L��
 [�%�`p��	 �1�^���,µ� %p�� ,C� ^��� ,l 	'�� �TTT +

 � L�p= R& �e� �� ,Ò& D.2 w? R& �ni? ��g��� ��!
z=c? 0!�i 0Gn�2 K�&�*� ~��^��T 

!�^ ��'�
 
b4 q k�7.8 z!H�  ���:  F�GL���12 �
−4��2 PQ Dbm K «)� �Q F�ni _� (C� R�� �� F�y

[��&�*�	 − ,Q �(��8�� �1=��� D�4g�F K18m _V�	 
 �C.�58.49�% Xq��� 	2 �%g ;�%	��B ��a� z� ��!2 ,

 _? aB [� �&�*�	 _� (C� F�y)� R& �Q ��]2 R&
 � �H � ng�1�� 2e Ó��=2 ;�1�^�� �� PQ S�jni ���� a ��H

�V `�i zm? AB �k� �� Z0 . [� �&�*� + F� y)� �Q �
 � LÀ [�V�%4&�2 �-& PQ X;�b{ Fc6� PQ w����
 �  � P  Q lp�-  � �C2  	 ��  !2 ,w��b  4.a� \~  ���
 [�  �&�*� ��  G= �  %g ;�  %	��¡	 K�&�  *� ~  ��^��
 X; �G= `i F�y)� �1�^�� �-& RQ �J1��	 �%-%^8�L��

w��b 4.a� z��2 ~8g ·0i ,� S�2�. T2 F� GL���14 �  
−PQ Dbm K4��2  « �&� � 0 :��� FV� ])� K� l% :��

��:*�2 �5��� ~8p� −  _V� 	 Fj y6� �1=��� D�4g�
 �C. K18m�41.94�% K ��y _�	 ��H �ng�1�� 0��=2 ,

 K�&�] ~��^	 �%pE , §0:Q �"�E _2� a [��&�*�
�	 µ�34� � T 0 pi 5� �:�� K18 -�� _V� �� �&?  GE

 PQ 0bg�69.70�%T 
 

X��d
 ��'�
 :������
 K��~
 9���O�� ���� �����; �����: 
 ���;(13*: �/���7� a�b^� X��d
 ��'�
 9
7.g� j��$�
  B��
� �A#����
 9�8
7Q!Y
� 9�O���
� 9
#
71�
 CD�A (  =371*E 

� F�GL�� 
 ��:�

[�]C�� 
�(�4�� 

 @��Jma�
wC�%��� 

 _V���
K18-�� 


��~%= 

4 [�m�J4&a� %Q��& >C�G=T 1623 4.375 0.914 87.49 1 

3  �E�ni [�1�^4&2 >�4p�� NO-��K�&�*�T 1607 4.332 0.895 86.63 2 

5 Fg���� �1�d�� + �1�^�� ��Q? F�niT 1581 4.261 1.002 85.23 3 

1 [�Q�( 5�9K�&�*� ��2�� T  1462 3.941 0.996 78.81 4 

12 :m @'4y��C�� RQ K�&�*� X%%G4�� �T 1415 3.814 1.160 76.28 5 

8 526� 0bL�� [�.�8& PQ ~��^�� C�1]BT 1411 3.803 1.261 76.06 6 

14 [�m�J4&a� �	��M2 X���� \��? r	 ���8ma� ��.T 1380 3.720 1.168 74.39 7 

11 �%�&�*� ��%1�� + [�e ÍLJ�� ��.T 1368 3.687 1.178 73.75 8 

2 F��4�� [�Q�G�� AB �4	�n�� @�Lb�� ��¬m R& 5�G4ma�T 1355 3.652 1.219 73.05 9 

10 �%�&�*� rm��G��2 �:¬m6� �	��MT 1331 3.588 1.194 71.75 10 
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 ?��� ���;(13*E 

� F�GL�� 
 ��:�

[�]C�� 
�(�4�� 

 @��Jma�
wC�%��� 

 _V���
K18-�� 

~%=
�� 

15 C�� ��%U ���526� 7�48�� �1�9 x& 0&��4�� r(T 1278 3.445 1.292 68.89 11 

17 �1�^�� r	 ����L�� h2�L�� r(C�� F�Q��& ��.T 1258 3.391 1.193 67.82 12 

7  ��¢C)�2 z%]�4�� ���K:���i6��%�p�� + T 1208 3.256 1.152 65.12 13 

16 K�&�*� C�4i�� R& @���2 �1!���	 C��d��T 1200 3.235 1.320 64.69 14 

18 ����E �%:%��= ~%��(?2 0W�(2 ��34(� ��.T 1182 3.186 1.257 63.72 15 

9 XO8Lm? �1�^�� r	 0&��4�� \�(T 1139 3.070 1.177 61.40 16 

6 [���J�� r	 K�&�*� ¼��L��T 1112 2.997 1.196 59.95 17 

13 r(C�� 01. R& �1�^�� r	 e%%:4�� 1095 2.951 1.355 59.03 18 

 5��:�� �%�p�� �]C�� 24005 64.704 11.559 71.89  

 

�	�8�� 52*� R& ��4�:  
b4 q k�7.8 u"�  �
!�^ ��'�
�:  F�GL���4 �− P Q Db m K 4��2 « >C� G=

[�m�J4&a� %Q��& − K18m _V�	 A26� �1=��� D�4g� 
 �C.�87.49�% %Q��& _? R& Xq���	2 , [� m�J4&a� 

 _2��d � � 1�^�� _? aB ,� &���� � ��m�n�� R& S�] �1��.
 _? R& �J1�� F�pE Ve�� ��!2 [�m�J4&a� 52] 0Gn	
 � ng�1�� 0 ��=2 ,� ��m�n�� + Dm�i `i  f�= � �1�^�� ��
 + z f��	 X = w� ��  O*� R & _� �Gn& � 1�^�� _? ��H

O*� lLm �4g _��:J4� a2 ,���m�n�� −l% � � ni? − 
 F�� QB � ng�1�� £
 G= �� � ;D.��� ��H + ����	 w���
 �k  � X4 � � %J	 ,[�C�  14ya�  GQ �� ¬m + � ¬-��
 �� ,[���J�� �0i �;'y �.�f= ��1(? + [�C�14ya�
 � Q2 C� 14ya� P Q e %i
�� R & S�Q�m ~��^�� K^��

[���J�� C��g2 [�C�14ya� r	 D4d4�� T2 F� GL��

�3� −4��2 PQ Dbm K « �E�ni [�1�^4&2 >�4p�� NO-��
K�&�*� − �C . K18 m _V� 	 � %m�n�� � 1=��� D �4g� 

�86.63�% �%&' ()� � �&�*� _? ��H �ng�1�� 0��=2 ,
 ~ �^4= � %g r^8�E 7�48& PQ S�%:���i? �%m�n�� ��f=
 S� %] S��� QB ~ ��^�� � ��f= ���. N!�-& X�G= FC2�

,�%�:��� F�%J�� � 1�9 P Q �O4	�� M R& �e� . ��!2 
526� 7�48��T 

�!�^ ��'�
 
b4 q k�7.8 z!H�  ��:  F�GL���6 �
−PQ Dbm K4��2  «r	 K�&�*� ¼��L�� [���J�� − 

,  Q ��	�8  �� �  1=��� D  �4g�F �C  . K18  m _V�  	 
�59.95�% �%&' ()� ��&�*� _�	 ��H �ng�1�� ËL=2 ,

 S�%] S�&�¬m D�1=� � %J	 �% (�C�� 52�*� ��2] +
 >� .? �� !2 ,S�%W�8& ��'�2 S�%g�1M r&�� ��¬m D�1=�
 F :4��� [�Q�8 �� �� ¬m �� ]2 x & ,���m�n�� ��¬m R&
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 D&�. `i ,z=C. ~8g 0%�84��	 ~��^�� �:8� w���
 � 1�9 � E�p� K�&�*� ¼��L�� �O%�Q ���9f? [�Q�( ��s	

R Q 0 G� a 5�:	 K!2 ,��&�*�� 5 � � E�p� [�Q� (
 R & S� Q�m ~ ��^�� K ^�� �� ��1(6� ���? ��%9 �1�^��
 [� .26� �� ! + [���t \�^QB x-:f� �%g ,�g����
 ,l�C 4�� ��%! \��Q? R& ���	 ��G� R& ~(� fu .2
 [�  Q`4]�2 �  1�^�� �%L  M'�� �^d  m6� + 0k48  = HB

l�C 4�� � �%! \�� Q6 _� ����2 [�%�p��2 ��8.6� T
2�� F�GL�13 �−PQ Dbm K4��2  « R& �1�^�� r	 e%%:4��

r(C�� 01. −Fj y6� �1=��� D�4g� ,  |� & �� !2
 � 1�^�� r	 5���	 r(C�� ��e4�� PQ 0�� �%g %]
 ¶g'f� Rp�2 ,�-O�� [�%.'y? z1]�48= �& ��!2 ,S�%18m
 K18 -�� _V� �� Â �	 � %g S��� ]�& 5�V � & e%%:4�� _?

 �C�G&�59.03�% PQ ~]�4� ��� ;j8%��	 l%� ��!2 ,
 �L M �}6 ;5��� F�Q��& FC2� l�C4�� ��%! \��Q?

X���� 0:�� �&V'&2 �&Va T 5� �:�� K18-�� _V��� �&?
 0pi GE PQ 0bg�71.89�%T 

 D�b g 5���� ��! [��GE _? �ng�1�� ¶g'=2
E ,�m�14(a� [��GE PQ S�(�%. ��L=�& [�^(�4& PQ P�

 z%E F�GE �yª _? �m 5�n�� 0%1(« R & �1�^�� r	 e%%:4��
r(C�� 01. K18 m _V2 P Q D�bg �59.03�% + ,

 F�GE PQ? _? �m wc6� 5���� + zm? �m rg « F���V
��&�*�	 xL=�& 5�& PQ 5�bJ�� 0!6� ��k� . 

 K18 m _V2 P Q D�bg�59.78�% R &  �e� �� !2 ,
��  ]) �  -4]�g + �  O-& F��L4  (a�2 �  (�C�� ��  ! \

��&�*�T 
 

eH���
 ��'�
 :������� ��$�� �����: 
 ���;(14*: �/���7� a�b^� eH���
 ��'�
 9
7.g� j��$�
  B��
� �A#����
 9�8
7Q!Y
� 9�O���
� 9
#
71�
 CD�A (  =371*E 

L K7.g�
 
 S��@

9�;#��
 
y���
 

 3
7Q!Y

t#����
 

  B��

$�
j�� 

N��J�
 

14 �%(�%8�� �-4%�G	 r:�8�� �`4!� ��.T 1362 3.671 1.420 73.42 1 

13 Feq PQ ��%8�� C�b{�T 1302 3.509 1.460 70.19 2 

5 K]C���2 Iy��� ��%8�� C��G4(a� >�%qT 1287 3.469 1.384 69.38 3 

3 Feq PQ >�g ��%. 5�g F�:48�� [�Q�¢)�T 1240 3.342 1.442 66.85 4 

2 XW�G�� ��%8�� ��8Gma�T  1236 3.332 1.372 66.63 5 

4 ��^G�� PQ �:48�� �bG�� �`(T 1203 3.243 1.374 64.85 6 

1 �(�C�� C��:4(� _`� �Q2 >2�{� R& @���T 1162 3.132 1.378 62.64 7 

7 K�&�*� ��{� 0y�� �%-&6� [�\��])�T 1095 2.951 1.398 59.03 8 
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 ?��� ���;(14*E 

L K7.g�
 
 S��@

9�;#��
 
y���
 

 3
7Q!Y

t#����
 

  B��

j��$�
 

N��J�
 

8 r^8�E + �%&�%�� Î�g6�	 5�kdma�T 1026 2.765 1.312 55.31 9 

11 7�y? F�& ��&�*� �b. R& �%d��T 1003 2.704 1.510 54.07 10 

9 a��� + ��C�*� Î�g6�	 5�kdm�%	���� 52���C�( ,�&�TTT 976 2.631 1.384 52.61 11 

12 ��&���� KG��9 + _�&6�2 R&6�	 C��d�� ���T 939 2.531 1.324 50.62 12 

10 Fc6� ���E? g? 5�G4Q� R& @���T 824 2.221 1.403 44.42 13 

6 �%(�%8�� [`%¬-4��2 >�eg6� x& 0:��� + K9��3m�T 787 2.121 1.341 42.43 14 

 5��:�� �%�p�� �]C�� 15442 41.623 12.761 59.46  

 
�	�8 �� 52 *� R& ��4�:  + r=� GE P Q? _?

4m�i 5���� ��!�:  F�GL���14 �− P Q Dbm K4��2 « � �.
�`4!��%(�%8 �� �-4%� G	 r:�8 ��  − � 1=��� D �4g� 

 �C  . K18  m _V�  	 A26��73.42�%2 , F�  GL���13 �  
−K4��2 P Q Db m  «Fe q P Q ��%8 �� C�b {� − 

 �C. K18m _V�	 �%m�n�� �1=��� D�4g��70.19T�% 
!�^ ��'�
 
b4 q k�7.8 z!H�  ���:  F�GL���10 �

−P Q Dbm K4��2  « ��� E?  g? 5� G4Q� R & @� ��
Fc6� −,Q �n��n�� �1=��� D�4g� F �C . K18m _V�	 

�44.42�%? ��H �ng�1�� 0��=2 , 5'4 ga� >�J8m� _
 ,x :4��� F� %g P Q S� 	��B l p�m� Feq R& <�%Ob��
  �4	�2 ,Fe q R & >�1d �� 5� G4Q� "�E DÍ�. �%J	
 ' E ,� & Ô g AB >�1d �� 5� GQ RQ 5�G4Qa� l]�!
 R& aB Feq ��^. + >�1d�� 5�M��� 5'4ga� x%^48�
 _� p= . K4��2 ,��^G�� PQ �O-d� K4�� >2�{� 5'y

r	 ,Fj y6� � �'n�� >2�{� + 0�E `i �!�J�2 ��%� 
 � E�i P Q [eO]? K4�� 5�i��� �b��� >�g �!�yª2

��^G��	 F�%{� Kg�-& T2 F� GL���6�  − P Q Db m K 4��2 
«�%(�%8�� [`%¬-4��2 >�eg6� x& 0:��� + K9��3m�  − 

 �C . K18 m _V� 	 Fj y6� �1=��� D�4g��42.43�% ,
 �  ng�1�� Ë  L=2�  �a2? ;r4�a  	 �  �%4-�� ��  ! : _?

 0pd 	 ��%8 �� 0 :���	 �� 3-& K-%^8�L�� >�1d��
 0 i K-%^8�L�� z8L-4� w��� lL-�� �1M? zm6 ;KW�G�=
 ��%8�� 0:��� + ���3ma�E ,z4.C�L& x%^48� a2 ���
 �g�8   �� + [��48   �� \�   � + �   %W�G�= �   %�:Q

Á K-%^8�L�� 0L^�� �1M? 0	 ,�%-%^8�L�� >e{� 	 �4
 ,z =c? + �!�M � 2? �O%�B K:4-� K4�� �i�{� 2? � &?

 0pi 5��:�� K18-�� _V��� GE PQ 0bg�59.46�%T 

��W�
 �
r��
 F" ���;�: 

 �o-�PQ �(�C�� ���(? R& <�n�� 5��8��  :« 0!
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 � :;� < = >�1(? + �%W�bgB ��a� [�H h2�E ]�=
*�	 526� 7�48 �� � 1�9 7� �&��%&' ()� � f=  7e �

jk4�?�(�C�� [�, Ç�2 PQ �	�] D &�. 5��8 �� ��!
 �ng�1����4�� �J-�� PQ �(�C�� [�%��E R& �GJ4��	: 

 �Q>G F>� �.Q�
>D7g�
����	
  :«a  ]�= 

 7 � � :;� < = >�1(? + �%W�bgB ��a� [�H h2�E
 �&�*�	 526� 7�48�� �1�9�%&' ()� � f= 4� 7e � j k

 l-*��iH��nm? ,� T�! �JM R& �GJ4��2 �% ��L�� �
>��(? ��34(�	 �ng�1�� D&�.« T. testE  

 
 

 ���;(15*: ���l� �A#����
 9�8
7Q!Y
� 9�O���
 CD�A v9x� � TU� �i�� �!���X$�
E 

  H���
 y���
 
 3
7Q!Y


t#����
 
 ���lv9x ��Y��
 ���l 

 ����
��Y��
 

�iH 133 47.000 11.494 ���526� 5� :�%b3¢ >�1(? 
�nm? 238 46.954 8.820 

0.043 0.965 
 ���� jq
 S�%W�bgB 

�iH 133 37.805 13.626 <�n�� 5���� :��c? >�1(? 
�nm? 238 33.420 11.026 

3.369 0.001 
 -Q ����
0.01 

�iH 133 44.541 10.042 ���n�� 5���� ::4��� @2�¬��	 ���4= �%Q`4]� >�1(? �%� 
�nm? 238 44.340 8.048 

0.211 

 

0.833 

 

 ���� jq
 S�%W�bgB 

�iH 133 59.586 16.402 x	���� 5���� :����b4.� >�1(? 
�nm? 238 59.055 11.911 

0.359 

 

0.720 

 

 ���� jq
 S�%W�bgB 

�iH 133 62.910 13.828 l&��� 5���� :�&�*� F�%{� [�1�^4:	 ���4= �%�&�] >�1(?�% 
�nm? 238 65.706 9.964 

2.247 

 

0.025 

 

 -Q ����
0.05 

�iH 133 41.173 13.163 ®��8�� 5���� :�%(�%(2 �%-&? >�1(? 
�nm? 238 41.874 12.552 

0.507 

 

0.613 

 

 ���� jq
 S�%W�bgB 

�iH 133 293.015 60.379 �%�p�� �]C�� 
�nm? 238 291.349 41.408 

0.314 

 

0.754 

 

�� jq ��
 S�%W�bgB 

 ���lv9x ��YH ���� �$" ������
 (0.05 αααα ≤≤≤≤* t���� 1.96 
 ���lv9x ��YH ���� �$" ������
 (0.01 αααα ≤≤≤≤* t���� 2.58 

 
 h2� E ��]2 �Q �	�8�� 52*� NW�4m �O¬= +

 �m�14 ('� �%�p�� �]C��2 [a���� x%¸ j k4� 7e �f=
l-*� ��nm? ,�iH�,� %�&�*�2 � �c6� >�1(6� �Q  ,

 j k4� 7e �f= �%W�b gB � �a� [�H h2� E  ]�� z m¡E
 ,l-*�22� L�� _? 52*� �O¬f� + C�i� �� ���b � h

 >�1  (6� + Î�  m)� ���b  �2 ,�  �c6� >�1  (6�
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�%�&�*� >�1 (6� + F�C�� �� h2� L�� �ng�1�� ËL=2 ,
-%^8�L�� Fc6� _�	 ��c6� 0%:  PQ ±F!�] 0:�= �%

 x:4��� _6 ;Î�m)� R& �ni? C�i��� ��c6� ��k���
 0 %�. z %E Î� m)� µ2� y2 ¶E� t z4�%1^	 K-%^8�L��
 P Q �k� �� Fc6� 52�   �� � ,C�i���	 S�mC�G& S�%18m
 `	 %*� ��Q)� X!��QB @� ;[�-1�� R& �ni? r-1��

-�� I1G48�� C2�� x& ~(�-4�X � �� T >�1 (6� � &?2
 R  & � ni? Î�  m)� P Q �  !j��= � ; _?   �-E � %�&�*�
 �%-%^8 �L�� F�4L�� _? �%g R& z=�Cs& z� ��!2 ;C�i���
 �M�E R& 0�G� ��!2 ,�4L-& jq ��k-& x:4� + ©%�=
 ��	 K^À + �!Q�8%� K�&�*� x:4��� + �O9��3m�

�i��� �18-��	 �&?2 ,�%�&�*� �U'pd& � �&�*�  �4E C
 �V2� ¯ � M�E R& �e� ��!2 ;z� �18-��	 S��kb& S��:4�
 �Q _? PQ SF2'Q ,F�4L�� z]��= K4�� �%�&�*� >�1(¾�

 R & Xq��� 	2 ,� �&�*� �1�9 �Q K�n�� 5���� [�1��^��
 5�� �= >' ^�� X8 . + � �&�*� �g�8& _? �m ��H

 4�� ['pd �� R &  �e� ��!2 ,�O4g�8& K�n�� ��� = K
 �� Q? ®p= �%g R& [�1��^�� �� PQ K1�( 0pd	
 � &���� � E���� �� g�V�2 ,F g���� �Q�G�� + [�1��^��

��&�*�	 T 
 �Q>G F>� �.Q�
>D7g�
���
 �>�!�W :«a  ]�= 

 7 � � :;� < = >�1(? + �%W�bgB ��a� [�H h2�E
 �&�*�	 526� 7�48�� �1�9�%&' ()� � f=  j k4� 7e �

5�& �&���� ���m�n�� � R& 0.?70 , R & 70 −  R & 0 .?
80,R&  80 −  R& 0.?90 , 90PQ� E �T  R & � GJ4��2

�% ��L�� ��! �JM  &�. 0 %�  ��34 (�	 � ng�1�� D
 w��g6� R��14��One Way ANOVAT 

 
 

 ���;(16*: �� ���1�
 �;#��
 q Z�7g�
 �87�� tH�V	
 FA���
 ]��� k�A ���� TU� �i������
 �A�!�W�
 E 

 FA���
 #�R� 9���7�
 S��@ 
 9�;#H

�A7~
 
9���7�
 y���  ���lv3x ��Y��
 ���l 

 ����
��Y��
 

[�Q�:��� r	 678.943 3 226.314 

[�Q�:��� 0y�� 35197.731 367 95.907 ��	
 ��'�
 :��R,� ����� 

Ip�� ��:��� 35876.674  370   

2.360 0.071 
 ���� jq
 S�%W�bgB 

[�Q�:��� r	 892.852 3 297.617 

[�Q�:��� 0y�� 54068.123 367 147.325 ��W�
 ��'�
 :�A|� ����� 

Ip�� ��:��� 54960.976  370   

2.020  0.111 
 ���� jq
 S�%W�bgB 

[�Q�:��� r	 171.002 3 57.001 

[�Q�:��� 0y�� 28492.901 367 77.637 

c��W�
 ��'�
 : ��"n;
 �����
����'�
 3�7���� ���� 

Ip�� ��:��� 28663.903  370   

0.734  0.532 
 ���� jq
 S�%W�bgB 
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 ?��� ���;(16*E 

 FA���
 #�R� 9���7�
 S��@ 
 9�;#H

�A7~
 
9���7�
 y���  ���lv3x ��Y��
 ���l 

 ����
��Y��
 

[�Q�:��� r	 552.191 3 184.064 

[�Q�:��� 0y�� 68608.488 367 186.944 ?�
7�
 ��'�
 : ������AH�Rl
 

Ip�� ��:��� 69160.679  370   

0.985 0.400 
 ���� jq
 S�%W�bgB 

[�Q�:��� r	 92.427 3 30.809 

[�Q�:��� 0y�� 49344.958 367 134.455 

X��d
 ��'�
 : �����; �����
������
 K��~
 9���O�� ���� 

Ip�� ��:��� 49437.385  370   

0.229 0.876 
�� jq ��

 S�%W�bgB 

[�Q�:��� r	 980.946 3 326.982 

[�Q�:��� 0y�� 59270.224 367 161.499 

eH���
 ��'�
 : ��$�� �����
�������  

Ip�� ��:��� 60251.170 370   

2.025 0.110 
 ���� jq
 S�%W�bgB 

[�Q�:��� r	 10695.418 3 3565.139 

[�Q�:��� 0y�� 877129.504 367 2389.999 ���1�
 �;#��
 

Ip�� ��:��� 887824.922  370   

1.492 0.216  
 ���� jq
 S�%W�bgB 

 ���lv3x �A7V 9�;#H �$" ������
 (3 ,370 * ��YH ���� �$"�(0.05 ≤≤≤≤ * t����2.62 
 ���lv3x��
  �A7V 9�;#H �$" ����(3 ,370 * ��YH ���� �$"�(0.01 ≤≤≤≤ * t����3.83 

 
 �� ]2 � Q �	�8�� 52*� NW�4m �O¬= h2� E

 � �a� 7�48 & -Q �%W�bgB ��a� [�H�0.05 α ≤ � +
 f= ®� %G:�� �%�p�� �]C��2 [a���� x%¸ j k4� 7e �

�&���� ���m�n�� 5�&; ��� � -! �ng�1�� i�=  �� ! � %�?
�(�C��; P Q [ i? ��L�� ��! ��%4m 5'y R& zm6 

��pd �� XÁ� 526� 7�48�� �1�9 x%¸ _?,�O8 Lm  a? 
 R  Q �  ¬-�� �  k	 XÁ  � �  :;� 7�48  & <  = K  !2
 R  & ~]�48  � ��  !2 ;�  &���� �  ��m�n�� + XUa  �&
 x EC PQ 0:���2 �`4!a� FC2� �%-%^8�L�� [��&�*�

� �:;� 7�48& XO�!� 4� �^d m?2 N&��	 5'y R& XÁ

�%�&�*� F�%J�� T 
�>W��W�
 ��>D7g�
 �Q>G F>� �.Q�
: «  ]�= a

 7 � � :;� < = >�1(? + �%W�bgB ��a� [�H h2�E
 �&�*�	 526� 7�48�� �1�9�%&' ()� � f=  j k4� 7e �

 ob34����%:�Q,�%m�8 mB  ,� %Q|� T R & � GJ4��2
g�1�� D&�. �%��L�� �JM R�� 14�� 0 %�  ��34 (�	 �n

 w��g6�One Way A novaT 
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 ���;(17*: �� ���1�
 �;#��
 q Z�7g�
 �87�� tH�V	
 FA���
 ]��� k�A +R,�
 TU� �i�E 

 FA���
 #�R� 9���7�
 S��@ 
 9�;#H

�A7~
 
9���7�
 y���  ���lv3x ��Y��
 ���l ��Y��
 ���� 

[�Q�:��� r	 308.946 2 154.473 

[�Q�:��� 0y�� 35567.728 368 96.651 ��	
 ��'�
 :�������R,�  

Ip�� ��:��� 35876.674  370   

1.598  0.204  S�%W�bgB ���� jq 

[�Q�:��� r	 262.925 2 131.463 

[�Q�:��� 0y�� 54698.050 368 148.636 ��W�
 ��'�
 :�A|� ����� 

Ip�� ��:��� 54960.976  370   

0.884 0.414  S�%W�bgB ���� jq 

[�Q�:��� r	 185.338 2 92.669 

[�Q�:��� 0y�� 28478.565 368 77.387 

c��W�
 ��'�
 : ��"n;
 �����
����'�
 3�7���� ���� 

Ip�� ��:��� 28663.903  370    

1.197 0.303  S�%W�bgB ���� jq 

[�Q�:��� r	 578.373 2 289.187 

[�Q�:��� 0y�� 68582.306 368 186.365  ��'�
?�
7�
 : �AH�Rl
 �����

Ip�� ��:��� 69160.679  370   

1.552 0.213  S�%W�bgB ���� jq 

[�Q�:��� r	 123.076 2 61.538 

[�Q�:��� 0y�� 49314.309 368 134.006 

X��d
 ��'�
 : �����
 K��~
 9���O�� ���� �����;

������
 Ip�� ��:��� 49437.385  370   

0.459 0.632   S�%W�bgB ���� jq 

[�Q�:��� r	 834.253 2 417.126 

[�Q�:��� 0y�� 59416.917 368 161.459 

eH���
 ��'�
 : ��$�� �����
�������  

�:���Ip�� � 60251.170  370   
2.583 0.077  S�%W�bgB ���� jq 

[�Q�:��� r	 8055.764 2 4027.882 

[�Q�:��� 0y�� 879769.158 368 2390.677 ���1�
 �;#��
 

Ip�� ��:��� 887824.922  370   

1.685 0.187  S�%W�bgB ���� jq 

 ���lv3x �A7V 9�;#H �$" ������
 (2 ,370 * ��YH ���� �$"�(0.05 ≤≤≤≤ *�t��� 3.02 
 ���lv3x��
  �A7V 9�;#H �$" ����(2 ,370 * ��YH ���� �$"�(0.01 ≤≤≤≤ *t���� 4.66 

 
 52*� NW�4m �O¬= �Q ��a� [�H h2�E ��]2

� �a� 7�48 &  -Q ob 34�� j k4� 7e�= �%W�bgB 
�0.05 α≤�®�%G:�� �%�p�� �]C��2 [a���� x%¸ + T 

C�� \�� ]B � %�? Ve ��  . ��!2 _? r 1= � %g � (�

 _? R & Xq��� 	 ob 34��	 ���4� a �:;� <= 7�48&
 x& D	C�G= �}? aB si? O] AB µ�4  �%:���� [�%�p��

�O41�9 7� �:;� <= + �!jqT  
�>��
7�
 ��>D7g�
 �Q>G F� �.Q�
: «  ]�= a
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 7 � � :;� < = >�1(? + �%W�bgB ��a� [�H h2�E
 526� 7�48�� �1�9 f= �%&' ()� � �&�*�	 j k4� 7e �

 �6� X%��=�0.�E KO%]�= ,��Q X%��=,�%�Q [�(�C�  �  T

 ��34 (�	 � ng�1�� D &�. �%��L�� �JM R& �GJ4��2
 w��g6� R��14�� 0%� One Way A novaT 

 
 

 ���;(18*: �� ���1�
 �;#��
 q Z�7g�
 �87�� tH�V	
 FA���
 ]��� k�A ���� TU� �i� &L	
E 

 FA���
 #�R� 9���7�
 S��@ �A7~
 9�;#H 9���7�
 y��� ���l v3x ��Y��
 ���l 
 ����
��Y��
 

[�Q�:��� r	 503.802 2 251.901 

[�Q�:��� 0y�� 35372.872 368 96.122 526� 5���� :�%b3¢ >�1(? 
Ip�� ��:��� 35876.674 370  

2.621 0.074 
 ���� jq
 S�%W�bgB 

[�Q�:��� r	 126.559 2 63.279 

[�Q�:��� 0y�� 54834.417 368 149.007 <�n�� 5���� :��c? >�1(? 
Ip�� ��:��� 54960.976  370  

0.425 0.654 
 ���� jq
 S�%W�bgB 

[�Q�:��� r	 130.167 2 65.083 

[�Q�:��� 0y�� 28533.736 368 77.537 ���n�� 5���� : �%Q`4]� >�1(? 
Ip�� ��:��� 28663.903  370  

0.839 0.433 
��� jq �

 S�%W�bgB 

[�Q�:��� r	 2512.758 2 1256.379 

[�Q�:��� 0y�� 66647.921 368 181.108 x	���� 5���� : ����b4.� >�1(? 
Ip�� ��:��� 69160.679  370  

6.937 0.001 
 -Q ����
0.01 

[�Q�:��� r	 308.504 2 154.252 

[�Q�:��� 0y�� 49128.882 368 133.502 �l&��� 5��� :�%�&�] >�1(? 
Ip�� ��:��� 49437.385  370  

1.155 0.316 
 ���� jq
 S�%W�bgB 

[�Q�:��� r	 1734.356 2 867.178 

[�Q�:��� 0y�� 58516.814  368 159.013 

®��8�� 5���� : �%-&? >�1(? 
�%(�%(2 

Ip�� ��:��� 60251.170  370  

5.454 0.005 
 -Q ����
0.01 

[�Q�:��� r	 14218.329 2 7109.165 

[�Q�:��� 0y�� 873606.592 368 2373.931 �%�p�� �]C�� 

Ip�� ��:��� 887824.922  370  

2.995 0.051 
 ���� jq
 S�%W�bgB 

 ���lv3x����
  �A7V 9�;#H �$" ��(2 ,370 * ��YH ���� �$"�(0.05 α ≤≤≤≤ * t����3.02 
 ���lv3x �A7V 9�;#H �$" ������
 (2 ,370 * ��YH ���� �$"�(0.01 α ≤≤≤≤ * t����4.66 
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 [�H h2�E ��]2 �Q �	�8�� 52*� NW�4m �O¬=
 f= �%W�bgB ��a� � �a� 7�48& -Q �6� X%��= jk4� 7e�

�0.05 α≤ � ,®� %G:�� �%�p�� �]C��2 [a���� x%¸ +

�%(�%8 ��2 � %-&6�2 ����b 4.a� >�1(6� �Q T � E���2
 z%L%  ¢ C�  14y� ��34 (�	 �  ng�1�� D &�. h2�  L�� �� ¯�

��H ���= �%��4�� 52�*�2 w�1��: 
 

 ���;(19*:?�
7�
 ��'�
 q ��g�� #��\
 CD�A  : �� �AH�Rl
 �����&���� TU� �i�L	
 E 
]l}8 j/�;�� j���; &���� ���" 9��
#H 

 
60.961 55.877 52.091 

]l}8 j/�;��(60.961* 0   

j���; &����(55.877* *5.083 0  

���" 9��
#H( 52.091* 8.870 3.786 0 

* �$" ��
H0.01 
 

 r 	 h2� E �� ]2 �	�8 �� 52 *� R & ��4�
���b � K�&� *� X% ��4��2 0.�E KO%]�4�� %]� 4�� KO

��4� �2 ,0.�E��]2 7�y6� [���48�� + h2�E T 
 

 
���; (20* : ��g�� #��\
 CD�A�eH���
 ��'�� : �� ������� ��$�� �����L	
 &���� TU� �i�E 

]l}8 j/�;�� j���; &���� ���" 9��
#H 
 

42.937 39.321 33.455 

]l}8 j/�;��(42.937* 0   

j���; &����( 39.321* *3.616 0  

���" 9��
#H( 33.455* 9.482 5.866 0 

* �$" ��
H0.01 

 

 r 	 h2� E �� ]2 �	�8 �� 52 *� R & ��4�
 KO%]� 4�� ���b � K�&� *� X% ��4��2 0.�E KO%]�4��

��4� �2 ,0.�E��]2 7�y6� [���48�� + h2�E T 
 � �a� z � �%-%^8 �L�� �6� X%��= _? ¶g'�� R&

 �OW�-	? �� PQ%-&? S��%(2 %( S� 2���b4.� � ng�1�� ËL=2 ,S�
 + �O4 M�E P Q �%-%^8�L�� F?��� D�bg `�i zm�	 ��H

 ,����b 4.a� � %:-4�� � %G  P Q � �H Q� ( X%��4��
 �6� X% ��= ��� � `i ,�OW�-	? PQ S�%	��B lp�m� �C2	2

6� PQ >�1(6�2 �%-&���%(�%8 ;� :;� <= >�1(? R& 
�  �:��4�� �6� _6 �OW�-	? [���-�& xEC R& SF!�] 52

 � %&�%�� Î� g6� [� ��� X OE P Q FC . �ni? �}6
�OW�-	? PQ Æ��B ®�p�m� z� ��!2 ,�%�����2 �%�J��T 
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9��G��
: 
 ;NW� 4m R & � (�C�� z %�B D� M�= �& \�� +

I� `	 �ng�1�� Õ�=: 
−  N&�s  	 526� 7�48  �� �  1�9 h�  {B FC2�

& �e= �bb34&  �	 XO8 Lm�	 �Gn�� F��QB2 XO�%!�= R
�&���� ���m�n�� [�C�14y� V�%4]�T 

−  FC��B � %L%i P Q � 1�^�� ~�C = P Q 0 :���
��H �%G  [�%�ª2 018	 X!�2e=2 D.���T 

−  0  p� K:���  i? @,  &   �  P  Q 0  :���  
 F
 E 5�� 9 z O%]�=2 z 4�	�4� 526� 7�48�� + ~��9

z4(�C�T 
− �E? \�G4m� PQ 0:��� l�C 4�� ��%! \��Q? 0

526� 7�48�� �1�9 l�C4� ��&�*�	T 

− GQ [�C2� �%1�C= \��Q6 ��%! l�C4�� + 
�%L%i 0&��4�� x & � 1�9  P Q XOn g2 ,526� 7�48 ��

XObW�by ~(�-= ~%��(? ��34(� KQ��=2 h2� L�� 

����L�� XO-%	T 

− 0:Q 0%�L= F���V e i��& z %]�4�� �� ¢C)�2 

¿L-�� w�	
�� +  7�48 �� �1�^� �%-%^8�L�� [��&�*�
526�T 

− ��  ��� ^=2 [�\�� ]B 5� 1G�� ` 	 �% 4� 

~��^�� �M�E C�%4y� ob34�� FC�b	 ?0�E �� K! 

z%�QE 

9�VJ.�
: 
 �ng�1�� Õ�= ,�(�C�� z%�B D�M�= �& \�� +

�%��4�� [�(�C�� \��]¡	: 

−  K ��y R Q � %L34�� �g
G& �%]'Q �^y
� ���m�n���&���T 

−  7�48  �� �  1�9 µ�  &�) �  g
G& �%�%=�
  (�
����� X%��4��	 �%LM'�� �^dm6� + 526� T 

−  [� m�J4&a� �� ¬m ���^4� �g
G& �%�%=�
(�
�%-%^8�L�� [��&�*�	 T 

−  X%��4�� 	 � ��m�n�� � 1�9 � %Q�4� £
G& N&�m�	
z=�1�^4&2 �����T 

* * * 

� #H�R�
 ��h�l?;
7�
 
 �Y�� :;
7�
���7��
 ?: 

�' Q �	? ,\� ]C� T2010� T� �� ���� + K :���� � J1�� N!� -&
���	
��2 �%8L-�� TF�!�G�� :[��&���� ,-�� C��T 

¨�   1Q   :t ,2�  :Q 5ªT� 2009�T� <  = + F���  �� 0  &����� 
>' ^�� � !��� ` i � %:i�
�� [a��� 2H2 [a ��� 

	 �¬E�t + r:���� �%�i + ��L3-���d% � �%	���� �p�:��
�����8��� T0b %E � ��� ��&�* �%:���� ����� , �� ����

��C��)�2 �%m�8m)� ,10�2� ,145 − 171T 
D%d	�	X%!�� 	B D -	 F�!�*� ,� T2005� T� AB � ����� 0 &�����

� !��= `i [�1��^�� K:i�
�� 5��� <=  � %�i [� 1��9
6�2 � %Q�Ce�� �� ���� �%�i2 �%	
��� ��q  � ��� � �&��	

�����8  �� �  %	���� �  p�:��	 \�8  g6�	 0b  %ET �  ���� 
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0b%E ���� ��&�* �%:���� ,� �C��)�2 �%m�8m)� ������ ,
6�1� ,191 – 248T 

���G= ��, 1�� �%:-4�� T�2009�  T�e]�� {� P Q ~ �k4�� : � %�	�.
�%:-4��2 w,1�� 0G-4��T K W`m)� F J4�� X &6� N&�m�	 

UNDPT 
K-%^8�L�� \�bgÇ� wei��� V�O*� T�2004� T� r^8 �E >� 4i

 X.C w�-8�� KW�bg)�"5" Tr^8�E ,¨� ��C T 
K-%^8�L�� \�bgÇ� wei��� V�O*� T�2005� T� r^8 �E >� 4i

 X.C w�-8�� KW�bg)�"6" Tr^8�E ,¨� ��C T 
K-%^8�L�� \�bgÇ� wei��� V�O*� T�2006� T� r^8 �E >� 4i

� X.C w�-8�� KW�bg)"7" Tr^8�E ,¨� ��C T 
K-%^8�L�� \�bgÇ� wei��� V�O*� T�2007� T� r^8 �E >� 4i

 X.C w�-8�� KW�bg)�"8"Tr^8�E ,¨� ��C  T 
K-%^8�L�� \�bgÇ� wei��� V�O*� T�2008� T� r^8 �E >� 4i

 X.C w�-8�� KW�bg)�"9"Tr^8�E ,¨� ��C  T 
 wei��� V�O*�K-%^8�L�� \�bgÇ� T�2009�� T r^8 �E >� 4i

 X.C w�-8�� KW�bg)�"10" Tr^8�E ,¨� ��C T 
K-%^8�L�� \�bgÇ� wei��� V�O*� T�2010� T� r^8 �E >� 4i

 X.C w�-8�� KW�bg)�"11" Tr^8�E ,¨� ��C T 
K-%^8�L�� \�bgÇ� wei��� V�O*�T� 2011� T� + 0 ]���2 F?���

r^8�E :��.[�%W�bgB2 ��Tr^8�E ,¨� ��C  T 
7si Ö�9 ,F��VT� 1968��T  + F��%8 �� £�1b&2 F���8�� £�4L&

������ [�Q���&TF�!�G�� :�n�{� ~4p�� C�� T 
1Q IQ ,R&��� �:�&� T2008� T�N!�-& �J1�� K:���� + ������ 

�%Q`4]a�: [�%(�(6� [�%-G4��2 ~%��(6�2 T[�C�d-& 

��&�] 7 4i?�	� T�%1%� :FC��)� �&���� [�14p:��T 
³��p���,X (�] ×? 7,	 2 w %	e�� ,_�� �Q 0 &�i� T27 −30 

 ®C�&2006� T�>�1(?��C�� 0%bJ4�� ��L3m�   7 �
���� + ��&�*� �1�9h� T z 4&�.? �¹� � � &G& 0 :Q � .C2

 �%	���� �:¬-���~��^�� K:���i6� �n�4�� TTT%�2�8��� PQ 
?R& T��],�.C�d�� ��&FJ4�� �%	���� [�C�&)� T 

,w�8%��� R×��� 1QT�2000��T �%Q`4]a� ��d-4�� �%]���p%(T 
)���C-p(:Æ���� �pL�� C�� T 
 	? ,��ek��� &�g �T1985��T ~ J��  ���� � Á?TF�!� G�� : C�� 

��b4Qa�T 
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