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 ���* 1��-2 &�#� 7��"�-���I�	���J 7* K9*�- �IL+(�9/+) &�M(N�  �@N� ��* # 1O9P9	�Q+5R B
ST+E BS�(N5E S�()  7) 4-�8 S ��  U�Q8#��9- S �.�%�-&��'()  � �V ���E .&#�E 1 �*  .(* 1./* 

�MQ" #1%�) �&�M(N �"789: 4+56	 % 1 �#� 7*Ward.8 &��'()  .S9-%2 1 �* XY)
 4+56	 %  4F�G Z��(� �6F789:  17* 7�?@	 # ;+<=	 >*�	 S9-%2�#�)Wilk’s Lambda(

&��'() .���E .4+56	 �#� % 4F�G Z��(�789:  7* 1S�=� �� # �#� 7* �).+5V  4F 9� �#�
� ���* S�-% # � .[- \NG�* 7R � � 7]P�^- ��9- 7[^/- �-�S 9	8��* &.Q_ 789: ���0 `�

��R a+)�	 .�#.G 7R � � S�=� ;+<=	 >*�	 7�?@	 % 4F�G Z��(� �+/bQ"�/c�% .F�� 
789:./*1�"4+56	 �� &.8 d�@�  1789:  7* 1�#.G # 7(��E D�9F �()��J/�J7* S2 .F�� 

789: &�e(8  .e-f ?H5�# �#� # �)  &.8 1./* �+* D#�'	 a" -+M��+��"	  � g��R .+�.

������  ��!:7+G�� B���*4+56	 B1./* 789:  1BS ��  U�Q8 7+G�� B;+<=	 >*�	 7�?@	 .

1`��()  &#�E �)�/8  9" # h2?��e	 &�M=� � B.khorshiddoust@gmail.comEmail: 
2`a+5V  .8�  i�/8��R� � B�)�/8?��e	 &�M=.
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���* %  �H� a�- �	��.��&.�"1�Q+5V  1%�#�=R �� h2 ����.- �� �l9- 4- 9_ %  #
�) )���S ��HQ" # &#$��B���m :��� (2 � .[- 7R S7()9+���S�-% #�++,	 S�H- �-./R 

)����#�R# S���9]N- B��c� :�c(.&� �1�" K9*�- 7*�E.���* ���"7[^/- ��+N* �=[� 
a�- ��4��N- �)��* h2�)�/8 #D�]P�^- .�� � �*2 >*�/- .nf9Q]- >Qj ���* �"L� 1

�� 7[^/-[-+i��"(- # &��) 1��-2 >�%9	 1 � � S9E��9E ���-% 1�N+� ����[)1��* �+8
S ��HQ" #B��cc:��.(�����+�- �*��%�  1 �* �)�)  1�"�+,(- %  �H� ���* S �� 

 4+P� �+Q" 7* # �)  S#%9-�� ��+N* S2 ���H- # ���-% >�%9	 �-  B&�9* h2 >*�/- &9[P�*
 �N+� �: 9/H� �9=R h2 >*�/- >�%9	)BS ��HQ" # S���9]N-����:�I.(#� �+/bQ"

 .�� � S ��  �) �) �� �E.���* ���o� # ���-% >�%9	 �� �Q�- ![� i�E % # %�eP  &�#.6-
)S ��HQ" # &#$� ������m:��� .(7*# ���* ���-% # ���H- 1�����++,	 �+Q"  4+P�

 B�M�� �� 9- # �� �p DTH=- # q5(<- rs�/- 1��t(V  D �s�<- # D�s�e	�  �� S2 ![�
 �� �9R�- u9v9-U�) �"�)  7(��E� �V S �M="#$� %  1��+N* 7j9	 ��9- �+:  1.

�� 1�����++,	 �+Q" # �� � �� # �� 1��t(V  D �++,	 ���* ���-% # ���H- 1�����++,	 
i�+[- �5F  4+P� q5(<- 1�")+hT�"#P�NH=:��"7*��Q8-�2�.)# 1.Q6-

 BS ��HQ"���� .(9	 �� �	�+G ![� 7]P�^- ��9- rs�/-	 # D�w BZ��* B9j Bd./E .+Pg�+-
 .�� � S ��  �� �p �+/- )ax�� B�� #�+8 # D ��NP ��c� .( �8��* �G 9� ���)�/8 �+/bQ"

 �	&% .�   �)  ���H- #�Q5V L� �� ���* &.��#2 .�.� 1�"��R #%�) ��H5Q_ %�- �M��=� 1
)BS���9]N-��cc :c�.(- ;<=- �)�/8 9" # h2 �Q5_ >*�/- �)��*�7R ./R!<* �"1

�C� %  �?: 7M5j �V�8 # �*�p .�� � �)�)  D#�'	 ���*)1�+t� # ��@-B��cI:��m .(
 D#�'	 ?+� # .�� � ![� ���* !� .+� �� ��9E��9E 4- 9_ S ��  U�Q8 �� 7R ��  7* 7j9	 �*

��  U�Q8 ���* �G 9� ���)�/8 B�� � �9j# ���* �C� %  S2 h�p # y�8 �+* 7R �)�)  S 
 # ���H- #�Q5V �:�/8 7*&%9G LQR 4- 9_ # �"��R#%�) ��  %  L��" �+P�]� -�./R.

3- DinpashohM et al .2004 
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���)�/8 !"#$� ��  z." B\P�^- ��  7* 7j9	�*D#�'	 �"# ���* ���-% # ���H- 1
�* ���* �G 9� D#�'	 ?+��#� �"789: 4+56	 &�+,(-./0 1��-2 1�6F �)��* # 1  

>*�	 7�?@	 �#� �* S2 Z��(�&.8 &��'()  �(QR S2 %  �Q+5V  D�]P�^- �� 7R �)  ;+<=	 
�) .7* �+/bQ" D�[+[6	 �9eQR # S ��  U�Q8 7[^/- ���* S�-% # S�H- �� u9/	 4+P�

 ���* 7*�=- �G 9� ��9- �� 1��*��R7*#�&$a+5V  &�E.�� %  BS ��  �P�Q8 �G 9� �)�/8
 �+/0 d�@� 7]P�^-  7* 1�#�v 7[^/- ��  �� 1�C�-�.)�.

%$�& #'() 

S9N{j #S ��{Q"k)���I:���(7*7N��[- �#� �"14+56	 q5(<- 789:  1��7[es1./* 
 &�M(N� 1�"�@/N� ��* 7[^/- &��G 7(: ��� .�  .# i#�-#� S ��HQ"|)���c:�Im(7)

?j�# �5F  I1 �* 7��"�- ���* a�O� J�S ��  �� &�M(N�   �% &��'()  �* 7'P}- 4+56	 
5F �56	 #4+789:  1���)�/8 &��R .�  .�+(N<� %  !"#?� �� !89R �"7R �)  ��

 LQR 7* S ��  ���* �G 9� ���)�/8 1 �*�#� �"�)  7(��E d�@�  ��9� 1.# #�-#�
S ��HQ"~)����:��(7� �(�.- 1���� ���+��Y)  �QNV 7� %#� �E.���* 1�"9MP  7]P�^- 7*

es z." �*7[% &��'()  �* # 1./*&� � �"1m�� 7@+(� # 7(: ��� &�M(N�  7(��E .� �9j# �* 7R 
7* �E.���* aC_  �QNV 7H/�  D�9F �(��Q" D�9F-�E+��4+56	 Z��(� �-  789:  1

�� � �E.���* S���j �* S2 K�e	�  # &.+b+� �� �E9�9	 ![� %  �R�G .1#�N: # �9��C�
)����:~|(]P�^- 7* 4+56	 �#� �* S ." % 7[^/- �� ���* u 9�  7789:  # 7(: ��� 1|

���)�/8 S2 1 �*  � ���* u9�&��R .�  .1.G�) # i�.-)����:~�(% &��'()  �*��� 
4+56	 �#� %  &��'()  �* S ��  ���* 7]P�^- 7* &�M(N� 789:  1% 4F�G Z��(� # 7(: ���

 4+56	 # 7�?@	789:  �#� 7* 1�8��* 7[^/- �=" �� #a+N[	 S ��  1 �*  % 1./*
&�9Q� .�  .S���9]N-)���k:k�(4+56	 r��s %  789:  ���* .F�� 7]P�^- 7* 17��"�- 

Z/� 7* �eN� 7R �)  &��R ���)�/8  � �9=R �� q5(<- ���* a�O� &�% #� # 7(: ��� S �� 

 
4- Jackson, I.J., Weinand,H (1995) 
5- Domroes, M., Kaviani, M., and Schaefer, D. (1998) 
6- Romero R. Ramis. C .Guijarro J A.(1999) 
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�O�H82  � 1�(=+* D�+�?j S ��HQ" # i#�-� ���* a� �-��%�) )# S���9]N- ���^_B
���k(.789: 4+56	 �#� �*  1�)�/8 7* �U9t� ��8��*7(: ��� S ��  .� .# ��+v� 

1?�?_)���~:~�(7[^/- 7* %  &��'()  �* S ��  h�p �8��* a�O� 1./*�#� �"4+56	 1
7'P9-789: # �5F  1�" Z/� 7*  � S ��  h�p 7[^/- # 7(: ��� 1./*[^/-��% �MQ" 7

a+N[	&��R .�#� 7R .�� � S�=� 7@+(� �� #� 9Q"��1���+� �,j ��_ # �" # 1./*%�- �� 
D#�'	 �".�� � �Q�- ��+N* ![� rs�/- �+* ���H- 1.# z �F S�+Q	�G )��cJ:II(�*

�l9- 4- 9_ �++]	 �)��* 7* &�+,(-./0 1�"��-2 %  &��'()  ��7+G�����* 1./* �"1h�p 
� S �� 7(: �� .� .# 1#�N: �9��C� )����:~|(% &��'()  �* 789: 4+56	 �#�  17*

�E$�# ���)�/8# 7(: ��� ��: �8��* 1�"%#� 1�" ~�8��* �+	 1 �*  ���: �++]	
&��R .� .4+56	 ��*��R 7/+-% �� �]+)# D�[+[6	 ./0�" 789:  �M�� # 1�#� �"1��-2 1

��(� # 7(��E D�9F &�+,(-./0n�(eN� ZS2 %  �*9: �"nf#  �-  B�)  &.8 7(��E 7[^/- 1 �* 
7* 7R�?: 4G 9) # S ��  U�Q8 S 9/_a�- �	* a�) B�9=R ?+: Z��* 7[^/- ��7�� � �� ?)

	g7* U9t6- ��  7* �9=R 1�"%�+� �+- �� � &.�_)1�+t� # ��@-B���|:�~� (% #
7* a�- # �+]Qjf�* aR �	 rs�/-1�9s 7R75Qj%  1%�#�=R Df9t6- %  1��+N* .+P9	

4E BD�eR�- u 9�  B1�0 BZ��* B# u9e^- 1 9" # h2 \e) 7* S �M8��E h�j # 7e/� B&�+E
�(=+* # 7(��M� D�9F B�)  &.8 7(:�/8 �?: 1���� �9j# ��9- 1�9=R STR �^) ��

 rs�/- 7* a+N[	 �* �� # 7(��E � �V �*��%� L09R �	7[^/- ./��- 1�� # 1?R�- %�eP  B!P�	
S�E�E 7v9G # �#� ...�)  7(��E � �V 7]P�^- ��9- .n�+��l 1 �* ;+<=	 >*�	 7�?@	 �#� %  

7* Z��(� �()�� # �6F* %  &.-2 �)�7���) 1�+E��R�#� �"�P�G �� �)  &.=� &��'() 
a+5V  D�]P�^- �� ;+<=	 >*�	 7�?@	 �#� %  &��'()  7R�)�/8 7R -� 9	 ��+N* Z��(� .�

 �M�� ��/R �� q5(<- �G 9� a+5V  ��9- �� �*9:�#� �".".* 1��-2 1.�* ���� i�)  
%  &��'()  �* r+[6	 �� �#� �"7[es 17]P�^- 7[^/- ���* �5R �+]v#  .(*  1��-2 1./*

7[es # �*��%�  ��9-*`� �V 1./ * XY) # 7(��E`7[es ��  �()�� �)��* 7Z��(� # 1./* 
*77(: ��� ;+<=	 >*�	 7�?@	 �#� %  &��'()  &.-2 �)�-��98.
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#*+�,� ���� #$,'� �-�.���/ 	*0�� 

�� 7]P�^- ��9- 7[^/- ���+� �,j U9smc# 7j�� I��	 7[+V� I�# 7j�� c7[+V� # �V�8
 ���+� �,j ��_��# 7j�� ���	 7[+V� �c# 7j�� �I# 7(��E � �V �P�Q8 7[+V� 4-�8 

# ST+E BS�(N5E S�()  7) �* u9Q@- �� 7R �)  S �.�%�- �#.Gm.F�� 4R �G�N- % 
# S ��  % !+* J% �+]Qj�'� S9+5+- f�* aR �	 rs�/- 1- h9N6- S �� ��98 .�+M��+-

 %  7[^/- ��  �� ���* ���H-�J�I �	 �P?�  �./* �� �(Q+5+- ��� �8�9/+- �� �(Q+5+- 
 S�)9� �� S�E�E�).��7* �?: 7� �R a+5V  B�*9s� # �9]F �� �8 ���+�- 4+P�#&$� 1 

7�.* %   � S2 7R �)  7(��E 4H85V +a�"�M�� 1�[� K.j -�./R .a+5V 7M5j �"% �?: 1
9NH�(-g1���� %  �l �?: �M�� 19) %  # �9]F 4- 9_ #(-g% �l7(8� %�eP  ���(N"9R 
�) )���#�R BS���9]N- B���c� :�m� .(# �*9s� �� # �� ��H-+aN�"1�9]F U9s ��

 &.8 \e) U�) �	�� �9=R ���* 1�"%#� ���(=+* y�'	  7[^/- �� .(��+* .
1��/)3(5�67(����89:- #*+�,� ����  �; 

<�=&�� #>?�
 @��A ��89:-� <�=&�� #>?�
 @��A ��89:-� 
�~,� ����,�� �8� ��� �k��,~~ �()  �
�|�� ���,k �8f  4E�% �k|� �|�,�| ��9* 7e)  
��|� ||� S�@��f 7/�� ���� ~��,� U�0 ��  

�� ���,� 1��) �|� ��~,� 7V9	 y  
��||,k k�k,~� 7=+* &�+) ��,� �|~,� 4-2 

�k,� �k~,�� 4+: �V ��� ���,k �N5*�* 
�|� k�|,k� 7PTR ��� ���,~~ ��/R 4*�* 

���� |�~,�� �8��TR �~,�� ����,k �./* �P?�  
�~�� k��,k� �9@R ��� k��,�k �QR�	 �./* 
��,� |��,�� S�E�E k| ��k~,�k S�<N� 
��,� kk~,�� i##�E.e/E ���� �I�,� h�@/� 

�� ���k S�@+"f ~ ����,��  �eQ5+� 
���� ��~,� 7P9)�- ��� |��,�k ��	�+	 

�k �k�,�� !	�  7_�?- ~~� ��k,|� S �+G 
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B��)3(� ���'!��) #($>�89:-�#*+�,� ���� #$,'�  �;)���-� 1���(

�����@�� �;

��&� � �)��* ��  �"1���* 7��"�-�IL+(�9/+) &�M(N�  �@/N� ��* # 1O9P9	�Q+5R B
7[^/- U�Q8 S �� ��9-&��'()  �)  7(��E� �V .789: # 4+56	 1 �* 1./* &�M(N� % �"
�#� �"4+56	 1789:  .8 &��'()  1.&� �  .(*  �"% &��'()  �* D �Q� Z�� .��()  &.8#

�* 7* 7j9	  �v\��*7�)� &.-2B�� # �#� �>*�- �)#.+5V  75F���%  �(�* �#� 7+[* �"

7- Coefficients 
8- Ward 
9- Squared Euclidean Distance 

k~� ���,�� 7Y	 &#�- �� ��|�,�� i9P�0 S � � L=:
��� ��|,�k 4+@/- ���� �|�,|� S�(N5E �8� 

��� ���k,�� ��89� ��� ���k,�~ �N- � 
�� ����,� !P�	 ��N+P 
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+56	 # �)��*���* 4�"4+56	 %  &��'()  �* S ��  U�Q8 7+G�� 1789:  # 1... ���� 

.8 &� � ;+<=	 .4+56	 �#� %  1�+E��H* Z��(� �6F S9-%2 1 �* XY)789:  % B1
�)  &.8 &��'()   .e-f ?H�# U.- %  # ;+<=	 >*�	 7�?@	 S9-%2.

4+56	 789:  1�{� % �#� �"11��-2* �� ��*��R�� % 1��+N7:�8 �"�)  �Q5_ 1
)1�(�TRB��cJ:���(7���7/+-% &� � !"���"#S��� .+� &#�E �"1�]V # ��9- 

&��'()  � �V �-��+E #� ��  %  �MQ" &#�E ��@�  S2 %  z." % 1�) L� �� q5(<-
&� � �)�" .a+N[	 �"#�E S#�� �/MQ" i�) �* D�_9v9- # �� 9- 1./*S2�"% a�- �	��

4+56	 L+/H	 z ." 789:  �)  1)1�(�TRB��cJ:���(.

*7�� # �#� 1�+E��R : .(* -�+M��+ .8 7e)�6- 789: �" 4: � �� �+,(- 1�" .XY)
 �).+5V  75F�� >*�- &."�=- �" 1 �*-�+M��+ 1�"789: �".���E 7e)�6- .75F�� �� 

�9* &.8 >Qj D ."�=- �-�Q	 1 �* .� 75G�- �" �� #789: \+R�	 7R .�.8L09R �	��
4: � 4F 9� D�]*�- u9Q@- �� !� ?� 789:  ./(8 �  � 1.��7- �  B.8 �Rw 7R �9^��Q"

 1 �* h�<(� 789:� .]	 �"7* Z��(� �()�� # �6F �)��* #&.-2 �)� 7�?@	 S9-%2 % 
 �#� # ;+<=	 >*�	Wilks' Lambda &��'() .���E .H� ;+<=	 >*�	 7�?@	 %  �

�#� �"�)  &�+,(-./0 1��-2 7�?@	 1)�Q+G� # �]+*�B����:|�� .( 

;+<=	 >*�	 U9-��)\+eG 1�'F # �9�����:��|.(
XD=b1x1+b2x2+…+bkxk+b0

�t+<=	 >*�	DX=DF= 

\��v U��]- 7R �+,(- �" S%# �� �t+<=	 \��v � .[-β�^: S9+)�E� 4+56	 �� 
�) .b1b2=

!+� 4[(N- 1�"�+,(-*�/+ &.//RX1X2=

7* �^: U.- L� &�+,(-./0 S9+)�E� ./��- �#� �� �� 7R � � �)� 1�"�+,(- S2
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