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315� 3� 6��� ���� '� *%�� 3&d 3� �E  �'� !.��Q]� ��#n   !Q� !QE�   �� � *
#Q� Q$>��S   K'#Q�D

 8*&*0 �'� 8���� F��\ �E ��2� W���� +�"���*� *E�#G �'� =&� 3, 	-M 8��� �E   !Q)-�

F�1-M �7&� �� �_G ��4-�  6��Y�"� �E!�  �#�]7[ . ��*)&��.  F-$?�3$�$" !5����   3Q� 30#� ��
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 �^
!"�)���, ���� �*���e& S�&�:�  Q0�'!   FQ��#\ ��LQB�-`j�  F-1Q2�  *Q� .   F-1Q2� '� eQM

k� 8��� �^
 ��#� e&����      3�Q�#
 �D �Q&' �� �#�Q" �QE X�0 F��#\ k� �*Q�    8��Q� efQ"

5"�?�S �#�" F, X�0 3� e&���� '� �])\ �E �&��:� F��\ �E �'�    � p-Q�:� 3Q&d ���E 8�E

!� 3��#
 8�7&� [�*0 �� �#�. �  =-7
�Q-� �E�_" '� 9�*, �E �� �#0#� ��*\� '� [�*0 =&� �

 �*\ =&� � 3�.�B3� !� 3�.�B �^
 �� 3&d �E �'� ��#)\  �#Q� .     '� 9�*Q, �QE �'� 3Q1)&� '� *Q%�

3&d  �E3�  �� *�D I"�$>��S  *%�*&��  '� 9�*, �E i�
��:5�  ��2� �� V$��� F��#\��, . ��

 '� 6��Y�"� �� I&�T
_��� S7 :
S2 3)TM !&�T
 =-�' 8*)�  K4/A3� I"� !� *&D.  

)7(       M x x x xα α α α= + + + +…1 1 2 2 3 3 4 4  

 ��_���S 7 �M  �I-"��> F��\X  � V$��� F��#\ 3� h#��� �#�,�.α     �&��Q:� 3Q� h#Q���

3&d ��:5� '� 9�*, �E !
'�  V$��� 8�EI"� .  

 �*	F2 . +��
 D���F�� ������������ ����� �F*  ]14[  

D���F��  ��	�� +�	�  

 �r��, �& pT� �r��,C#$_� ��  9  

8#c !$-G I-�E�  7  

8#c I-�#$_� �& I-�E�  5  

 !�,C#$_�  !�, �& ��pT� ��  3  

���1& I-�#$_� �& I-�E�  1  

Fn�#. =-� I&#A��  2 �4 �6  �8  

  

������ 2��B +��M ��1  

8��,�'�" ����c �� 8��B'�" !"��� 8��� !�\�" 3, �� �E �I"� 3�.�B �^
 5Q"�?�S   !5&�Q<

3�  9�
8��B'�" I5�
  I"�      FQn�> ��#Q� !.��Q]� �G�Q� 3Q� 8��B'�" �G�� p-�:� '� 3,

!� �#� .kU#, l&�< =&� 3z
�)U  8���� �& ��1/0 ����c �� 8��B'�" �*���    [#Q5c ��#Q� �E

 �I"���#n =&� �-~ �� ����c �� *&�� �#� �^
 *&*(� �E.  8���5"�?�S  B'�Q" i�
  �*Q��� �8��

 e&���� *&��S�&�:�  C�< �'� ����� �� !0�'�#� �'� '� !5"�)� =-��� ��  �E3�  IQ"�  *Q&D .

 �&��:� ef"3� I"� �'� �� �� 6*�D   p-Q�:� h#��� 8�E !Q�   p-Q),     !B*Q)&�M ����Q� �&��Q:� �Q�

                                                           

1.Consistency ratio 
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�#� 35"�?�.  !Q� C��> �� !B*)&�M ����� �&��:� =-7
�-� 3���� ��    �Q� p-Q),λ  3Q�  IQ"�  *Q&D. 

 ��*:�λ 3� I"�  �� �� 6*�D_��� S8 8�0 !� 8��LB       � �#Q� FQn�> 8��B'�Q" �G�Q� �Q� p-),

 '� 6��Y�"� �� 4-
 8��B'�" l&�<_���S 9  35"�?�!� #� � ��*:� �D �� 3,R.I   [�*Q0 '� 4-
2 

!� g����"� �#� ]14[.  

3:5� � !��&'�� 8��� [*� !0��G s&��
 8*)�   l&�Q< '� K4/A �_G ���D�� �� 6��Y�"� ��#� 8�E

3
#�
 '� 8��*%� �� 6���E �M�, 8���D =-�' !%c�� 8�E K4/A *� 6��Y�"� 3<#> �� �#0#� 8�E.   

)8(  λCI
n

−= −
1
1

  

)9(  CICR
RI

= 

 �*	F3. ������ R.I W����� ������ +�- ]14[   

9  8  7  6  5  4  3  2  1  n 

45/1  41/1  32/1  24/1  12/1  9/0  58/0  0  0  R.I  

 �*	F4. '	-�8� W����� U�R * +� ���
  

Negative Positive    

b  a Positive  

d  c  Negative  

 

 :	-M �� pE � 6*E�2� �� pE 3, *)��E !��:
 ��*%� � !)-�3 *)��E !�4/A h�:
 ��#)\.  

b :   �� 3Q, *)�Q�E !��:
 ��*%� *E�Q2�
    	-QM �� � !Q�4/A h�Q:
   Q� !Q)-�3    h�Q:
 ��#Q)\

*)��E !�4/A�-~.  

c  : �� 3, *)��E !��:
 ��*%�*E�2�
   	-QM �� � !Q�4/A�-~ h�:
   Q� !Q)-�3  Q)\  h�Q:
 ��#

*)��E !�4/A.  

d  :	-M �� pE � 6*E�2� �� pE 3, *)��E !��:
 ��*%�  Q� !)-�3     !Q�4/A�-~ h�Q:
 ��#Q)\

*)��E.  

!� 35"�?� �&' W���� '� �� �M�, l&�< ��*:� p-),.   

)10(  Observed Agreement Expected Agreement
  

Expected Agreement
KAPPA Coefficient

−= −1
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)11(  a d  
a b c d

observed Agreement += + + + 

)12(  ( ) ( )a c a b b d c d  * *
N N N N

Expected Agreement + + + += +  

  

 '� eM5"�?�S  =-� �D ��*:� �B� �M�, l&�<0 �� 20 *��� *n�� 	-M � 6*E�2� =-�  !)-�

 =-� �M�, l&�< �B� ����*
 �#0� !:.�#�20 ��40 *��� *n�� �4-U�
 P.�#��   =-Q� �M�, l&�< �B�

40 ��60 *��� *n�� �W"#�� P.�#��  =-� �M�, l&�< �B�60  ��80 *��� *n�� � C#QG P.�#��  �

 =-� �M�, l&�< �B�80  ��100 *��� *n�� �	-M � 6*E�2� =-� P.�#� �#� *E�#G !A�\ !)-�.  

 X�
  

���8 ��'D � K'#�D	&  ��\r�� '� 315�140 MF�1- �4/A! ~ ��- !�4/A    '� 3Q, *Q� 6��Y�"�

�=&  ��*%�112 MF�1- ���8  � K'#�D28 MF�1- ���8 !()"��5�\�  315�3�  ��Q,   IQ"� 3Q�.� .

J"�M �E8 0��G! S15� 5]\! \#)]�! $>�� ��S ��'D�	& !� ��2
 *E�   3Q, S15Q�  5Q]\! 

���(& 6*� � '� I"� ���c��- 14 MF�1- �4/A�! 13 3� �� ��#�  �Q"��!     3Q, *QE� K��4QB  =Q&�

��2
 *)E�
 "��>I- �2��- 3� ��*:� 85/92   *Qn�� IQ"� . Q)z�E=- '� � ��Q- 14 M FQ�1- 

~�!�4/A�- �2� 3� ���c 315��- 12 3
#�
 '� ��#� �E8 ��'D!2& *� 3,  =Q&� � �7
�Q- � !QBo& 

�2��- 3� ��*:� 71/85  *n��I"�. ����)�=&   �Q� ����� 315� F, Ic�28/89    35Q"�?� *Qn��

*� . '� ���1� ��*%�1000  ��15000 /��-- *� 6���.  ���1� ��*%� �� 3,10000  �Q��,=&  Q:��*� 

 �_G*� 35"�?�. 3�  �#��#7A� [#�%�p�& eM ��2�
�   I5�
 �� �_G8�-B��& �p, ��T�=&   C�#Q0

� ��! *E� ]11[. � =�.�B �^
�� ��31)& ��� p�)�� I5�
8  �#Q7A�p�&  eQM    �Q_G ��Q2�
� 3Q�   �#Q�

[#�%� 9/0 �� � 3�.�B �^
! �#� I5�
 �8�-B��&  '�1/0  ��7/0 /��--    I5Q�
 �Q� 3, *� 6���

1/0 ��T�=& 3� C�#0 I"� *�D.  ��*%����#
 �E 8S&d ��T)M �=- 3  ��35 /��--    3Q, *
*Q� 6���

 ��11 ���#
  ��S&d ���, ��T)M=& �_G ��*:�   *Q� FQn�> . =-Q)z�E  '� kQ&  ���#Q
  �� SQ&d 

0��G! [�%. X��� 3� 30#� �� 3, *� 6��Y�"� 8'�" 3� ��,  �� 3�.�S15� >���! 6*� �=-   � �YQn

k& /��-� I"�.  !&�T
 ���G�"S15� 1-11-8   !Q)%&8  ���#Q
  �� SQ&d  �8����11  ���#Q
  ��

S&d  � ��T)M1 ���#
  ��S&d    6��� �-�Q2� lQ"�)� !0��G *Q�      ���G�Q" =Q&� +�Q"� �Q� �

3)TM I.�B ��#n !&�T
 8*)�. 6��� ���� '� *%�    3Q� �QE S15Q�  5Q]\!  \#)Q]��!  SQ�E   FQ��#\

3� .��]� ��#n! �=- 7/0-  ��7/0 �'� E�!  � *
*��D 6�B  ��$>��S   ���� FQ��\ �QE K'#�D8 

*0 �'�&*8 *�  3,'� �&= �'� ��� �E8 M-	 �-)! � Q-��4  � �� �Q_G& �Q7 M- FQ�1  �QE  6��Y�Q"� 
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�! �#� .eM $n� ���G�" ���, ��2� '�! 15�S 5]\!   
 ��#Q� ��Q\r�� ����D pE��. � '�Q- 

���8 15� K'#�DS 5]\! >���! 6*�)z�E �=- "��*- 3�  �Q_G8  FQ��c     6��Q�D 315Q� �[#Q5c

!� �#� $?� ��F- :_)�! ��\r�� ��#� ��!        � *QE� 9�Q(
� IQ"� 6*Q2
 3Q0�#� �QT
D �� �r5c 3,

M	- !)-� 5� �3- 8'�" d9' LM ��#n��& .*�=&  �'� '� 6��Y�Q"� �� �#^)�  �QE8  Q$>��S �M !
�Q& 

3, 3:_)� F, �315� K'#�D 3� h#���  F���80387 MF�1- '� 9�*,�E � MF�1-  �QE ����8 8 

�!Bo&  3� h#���8 `j� F��\�� ��LB�- �'=- K4/A  �G� �� �#Q� ��Q-    IQ.�B ���Qc 315Q� .  '� eQM

$?�F- �=& 6��� #� �EW" ��� �315�8 M '� 9�*,�EF�1- �E ��*:�8 �=-  � �Ynk& 3� *�D I"� .

�� �T
I& S2:
 3)TM *)�8 �_G  Zr�G� ��2/0  3�5 S)TM G �_G!$- �p,  #�� �pQ, ' �WQ" ��Q&  �

G!$- ��&' 3�"� 8*)� *� ) F1�12.( IT0 3)TM =-�' �_G 8*)�   '� 6��Y�Q"� �Q� K4/A  *Q)&��. 

 F-$?�3$�$"  �� !5����S<#> CD�� ��2A�  e&���� �*���S�&�:�    �'� � F-1Q2� FQ��#\ !0�'

 F��#\ '� 9�*, �E ��LB�-`j�*� 35"�?� )[�*06(.   

�*	F6.  W�����������  * ����
* �F* �-���3� ;  

���3� ;
 *

  

Y
�?���

  

@
��

 2
EF

  �-��
:  � ��K
��

  �
�

M  � ��K
��

  

#
��


  

�
5

��� +
�
��,

  

+
)�&�7�&

  

@
��

  �-���3�
  

3541/0  9  7  7  6  5  3  2  1  l-�  

2221/0  7  5  5  4  3  2  1  5/0  8@#A#�-A  

1572/0  7  5  4  3  2  1  5/0  3333/0  !<��� 8����,  

0981/0  5  3  3  2  1  5/0  3333/0  25/0  K���  

0661/0  3  3  2  1  5/0  3333/0  25/0  2/0  F�B '� 3$n�.  

0438/0  2  2  1  5/0  3333/0  25/0  2/0  1666/0  
 '� 3$n�.

3E���D  

0346/0  2  1  5/0  3333/0  25/0  2/0  1666/0  1666/0  l-� IT0  

0240/0  1  5/0  3333/0  25/0  2/0  1666/0  1428/0  1428/0  b�Y���  
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 '� eM5"�?�S  8��B'�" I5�
 F��#\ �'�0255/0 � 35"�? *Q�.    *Q-&j� '� eQM Q)%�� ���

e&���� ��#�  F��#\ 8�E�a �`=-�' ��*G� ��  K4/A SQ<#> CD��     �QE��-%� !&�QT
 �'� ���Q2A�

 IT0S2:
 3)TM 3&d 3� 8*)�  [��\� ���)�� 8�E*�     pQE XQ��#� '� ��Q, =Q&� 8��Q� 3, �   !
�Q�#M

�'�  � 6��Y�"� ���S2:
 3)TM !&�T
 =-�' �_G 8*)�   �� K4Q/A SQ<#> �CD�    *Q� 3Q-T� ��Q2A� 

)F1�13(.  

�*	F7. �ER 26���� �- �� ��$%& +�5�6  � '��?7�� �
 �78&� 9:*� �	�  +�-�
��  ����

 * ������	�����  ���������� ������  

+r, �E�_G 8  [*� �� I>��� *n��S15� !5]\  �� I>��� *n��*)&��.  F-$?�3$�$" !5���� 

p, !$-G 37/44 54/42 

p, 45/7 63/7 

W"#�� 93/8 18/9 

��&' 49/32 35/32 

��&' !$-G 76/6  30/8 

 

  

 �
�12. �8�B ��ER 	�
+ �!" � �� #$%& �� �5�6 9:*� �78&� �
 '��?7��  � �
�� ���� ������  
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 �
�13. �8�B ��ER �!" +	�
 ���   �� #$%&�5�6  �����  � '��?7�� �
 �78&� $��
:����� ������ 

 ��-:?� =&�!��&'�� 8��� P  �3:5� [*� !0��G s&��
 8*)�     ���D�Q� �� 6��Y�Q"� ��#Q� 8�E

�_G =-�'  '� K4/A �M�, 8���D l&�<I"� 6*� 6��Y�"�.   � 6*E�Q2� e&���� �*��� �#^)� =&*�

	-M  [*� �� '� 9�*,�E 3� h#��� !)-�S15�  F-$?� � !\#)]� !5]\3$�$"    F-1Q2� !Q5����

*� .�� '� 6��Y�"� �� ef" W��10  ��12 6*E�2� P.�#�   	-QM PQ.�#� � 8�     �QM�, l&�Q< � !Q)-�

 *� 35"�?�)[�*0 8�E 8  �9(.  

6*E�2� P.�#�  [*� 8��� 8��S15  !\#)]� !5]\95/0   	-QM PQ.�#� �  !Q)-�  6*Q� 49/0  �

 �M�, l&�<90/0 3� I"� *�D .  

 �*	F8. U�R * '	-�8� W�����  �	� ���
�
�� ������ ����  

#$%& ;*	
 O��B ��	3�  ��$%& O��B ��	3�    

3  67  !�4/A h�:
 ��*%�  

66  4  K4/A ��*� h�:
 ��*%�  
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 �*	F9. U�R * '	-�8� W�����  ����� ���
����� ������  

#$%& ;*	
 O��B ��	3�  ��$%& O��B ��	3�    

5  65  !�4/A h�:
 ��*%�  

64  6  K4/A ��*� h�:
 ��*%�  

  

6*E�2� P.�#�  F-$?� [*� 8��� 8� 3$Q�$"   !Q5����92/0  	-QM PQ.�#� �  !Q)-�  6*Q� 50/0  �

 �M�, l&�<84/0 3� I"� *�D.  

�Z�7B +��M  

 s&��
 !��&'��3� I"� '� 6*�D *)&��. 3$�$" F-$?�  � !5����S15�   '� 6��Y�Q"� �� !\#)]� !5]\

!� ��2
 �M�, 8���D l&�<  3, *E�S15�  �M�, 8���D l&�< �� !\#)]� !5]\90/0   3Q� I5�


*)&��. -$?� F3$�$"  �M�, l&�< �� !5����84/0 	-M �� 8��2-� Ic� '� =-�' �_G !)-�  K4/A

 ��S<#> CD�� I"� ����#G�� ��2A�. 3)TM +�"� ��  8*)���#n  [*� '� 6��Y�"� �� 3�.�BS15� 

 !\#)]� !5]\ 3Q�   lQ-���37/44 �45/7 �93/8 �49/32 �76/6     �� 3Q:_)� I>�Q�� '� *Qn��

+r, !$-G �_G 8�E , �p,!$-G � ��&' �W"#�� �p  ���c ��&'����.    +rQ, !Q"��� s&�Q�
   8�QE

!� ��2
 l-�  *E�) [�*01 ( 3,K4/A 3� I5�
 I-"��> =&��2-�   8�QEi� 6���   3Q:_)� ��

 l-� ��45-35 I"� 6���.� ��Y�� 30�� . l-� �� 3, I"� �D '� !,�> ��� =&��*),  3Q�   FQ-A�

 � F:` 8��-
 	E�,�� �l-  !$-G 8�E� *)�3  ��#� V-%< F-A�*)&��. v�G    	&�4Q.� � 8'�Q"

 9�1?�"��E*
'�" 8�'=- !"�)��  ��*%�K4/A  �QE 8i� 6��� ) 3Q�  4Q0  K4Q&� (  	E�Q, Q�!  *Q��& .

K4/A !B*),��M 3� I5�
 !&�-.��/0 ��T0 !"���   !Q� ��Q2
 �E       �-`jQ� ��QT0 =Q&� 3Q, *QE�

=-�' b#c� �� !���Y�� K4/A *
��� �E . ��S<#> �2-� ��2A� CD��=-�' 3� I-"��> =&�   K4Q/A

���� �#0� C�~ � [��� ��T0 �� .�1�-
 �� 31)&� 3� 30#� ��
  3Q)��� !A���     IQT0 3Q, !&�QE

 l-��T
D 3�  I.�&�� ��2-� �� *-��#G �#
 I"� C#)0 I�"!�   *Q),  �� �Q-�5� � �QT
D   ��Q2-�

!�  ��#�=&�'� �� 3)��� �� K4/A �!�#)0 l-� �� !&�E *E� i� 8��2-� 8�E �� ��#� �� ��S<#> 

 l$_� =&� w-<#� �� � �#� ��^�
� '� ��� s&��
 ��2A� CD���!     kQ& IQT0 FQ��\ 3, IYB ��#�

=-�' b#c� 8��� lA�~ F��\  !Q�
 C#�?� 3:_)� =&� �� K4/A      FQ��#\ ��QT0 =Q&� �� � �#Q�
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