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Purpose: Proper pricing of products or services can have a significant impact on corporate earnings. 

Therefore, this study aims to address the optimization of price and production quantity to maximize 

the total profit using game theory in the coffee supply chain (composed of suppliers, retailers and 

customers) in Isfahan city. 

 

Design/methodology/approach: The applied model focuses on competition among members of the 

chain in probabilistic space. It is based on discrete selection models in which the impact of inventory 

costs and routing is analyzed on the pricing model simultaneously. In this model, competition 

between coffee importers (because coffee is not produced in the country) is studied in the probable 

space. Due to complexity in computation, it could not solve problems with a large number of 

customers. Therefore, the approximation of the binomial distribution by the normal distribution is 

used, an approximate model is proposed. Finally, the equilibrium point is determined by solving a 

system of nonlinear equations using the Newton method. 

 

Findings: The maximum profit in non-cooperative game conditions is achievable based on the 

appropriate demand function. Finally, the equilibrium price was calculated. Findings indicated that the 

computational time of the approximate model did not change with increasing the number of 

customers, and the model can determine the optimal price and production quantity. The model results 

implied that the time of solving the approximate model used did not change with the increasing 

number of customers, and the model was able to determine the optimal quantity and price. 
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Practical implications - In the present study, the equilibrium behaviour of suppliers, retailers and 

customers in a two-tier supply chain of the coffee supply and distribution industry was investigated in 

Isfahan city. A price competition model was proposed, and ten active companies were studied in the 

Isfahan market. Moreover, the computational speed diagram indicated that the computational time in 

the original function increased with increasing the number of customers, but this time in the 

approximation function did not react to the increase in the number of customers and remained 

constant. 

 

Social implications: In the proposed model of the present study, competition among coffee suppliers 

was investigated in a probabilistic environment in which retailers acted as intermediaries and had no 

effect on pricing. Holding and shortage costs were also taken into account. Also, routing costs were 

approximated using the proposed Himovich model. Then, a pricing model was proposed. The 

proposed model could not solve problems with a large number of customers due to complexity in 

computation. 

 

Originality/value: The advantage of the proposed model over basic models is in considering the 

inventory costs, which has not been considered yet in price competition models based on discrete 

selection models. Another significant feature of the price competition problem is the type of demand 

function. In this paper, to study a competitive model, a stochastic demand function was developed 

based on the logit model. The advantage of the introduced demand function is that it considers 

shortage and inventory holding costs in a one-period model. Also, in the game theory studies, usually 

with the increasing number of customers, the model is computationally complicated and less effective 

to solve real-world problems. For this reason, in this study, the normal distribution approximation was 

used instead of the binomial distribution. 
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)10(  G� = 2A = B��-�
E

�)
 

  

 D\C_� D9 D*�7*��=�� ���   :+ e<� �<= ��8 ?		/� �� 5�E009	��� ;�= ��	3 ����	 �<009  �<= � �Iy<�   |�<8+

 ;��\* ��	/Q� ?�+ �� �?�+���0�:��4 �= �� w�Z�      D<9 ���<Y�� |�<8+ 4:�<� O��/� ;ZR* ?.��� ��
1+ ;
hV� � ���

=	} �e T�U.*+ 4S�+�.8+ �		c� gL	7*+ �(5�0-�:��) 5�E009	��� :+      �?-�:�<� �<= ��<8 X��<� �� .��� D.�+* +� ��

.� �?-�:�� 5K �� �j�0.� 	��� 5+L	� � ��	3        �<= .�<8+ �<��I ���<=�.�+��� �5�<0-�:�� ���<8 4���0<)	� ��	3 � �	c

  dU<)� �5+�7�� (��	3) >	�2� �� �j�0.� +� ��F 	��� �+R� � ��	3 5+L	� ?��.�� �?-�:�� <��  <09    �5K D<� D<9

�8�� ?��.�� �j�0�15 �� D.6E  ����0	8) ���2018 ?-�:�� �8�� ?��.�� .(�    5�+��+�<3 �6<1 �<�+�� �<��`:+ ,+   �.<)�

) ��F ��	3 �	c.� D� �MV* ��8 X��� �oLY�� @1�C (�� ���  g���� ;Z�+� �� D911 .�8+ �� ��+� 5�)*   

  

)11(  HI&�J,9&	H(& = ∑ K �;43 <�$�	3�1 − $�	4�3 + ;��� − ℎ��5� − �	<";43 <�$�	3�1 − $�	4�3�� − -$�	M9&�3):     

+ =
NOO
OP 5� 1-� 2 �$�	3�1 − $�	4�3 + ;��5� − 0��� − 5�	<" 1-� 2 �$�	3�1 − $�	4�3�� − -$�	QRR

RS4
3)9&

− "G�$��1 − $�	 
 

 

 g���� ;Z�+� �� ��+� DY�� ���11 �	c.� �5�  X��� �oLY �.)� � D.VVE B<VC�� 5�  <��  �<8�0/�  �?�+���<0� |

 �q�8+�� �D0	�� 	��� 5+L	� ?.���
hV� � �8+ u	H1 �� �ZF�	x ;DZ�+� + �9�� 4+�� D9 4�  ��<N�+ ,+ <��  ��<� 

L	* e� ;
hV� ��	D0 :�84 c.���	�� ��� , 5�	 �8+.  D9 ����1 ��D� 4+:+  ?-�:�� �=� = 1,2, … , �  g���� ;Z�+�11 

� ��7.8� e� ���� ��+� �+�3 �61 ��+�� @	-)� �G��/�� ��� �� ?		/� +� 4:�� O��/� ;ZR* D9    ��G��</� ?<�+ .09

���I v�� �� �.C  �	c.� 5���5�  L	*�	{	E� �= �
9 ���C �� 5K @C � ��+� 4���: 4x	?-���  ���� $�� .�8+

X�:�� :+ ���6.8+ @��� ��Q�C b=�S� �� ���6.8+ B��R� 4+�� O���* X�:�� D
�Y�� +4   D<9 �8+ D<�    ;	<P3 ���<1

 g����1 .�8+ �� 5�	�  

 	�>�1: ;	P3 q_�G ) ��K����
�16 �1968:( 4+�� �4�= ��L� :+ ;Z�+�  @�f�� 5+�� ���6.8+ :��9    

  

)12(  T�FU �EV��E ≅ 1X2��V ���E��(	Y��(Z   ;   � + V = 1  ;   �, V > 0 

  

 q�8+�� ;	P312 �	c.� �		c� �� �F� = 9&�4]&X4]&��]&	�  g���� ;Z�+�13 �9�� ��8 X��� :+ �M��R� �� �� D9 �8+ ,+

�5K W�: ��, F�	 �D Y�4  W�:��, 5�	 c.�	�=�4 �2�	> D
hV� �8+.   
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)13(  

����	 = �����, ���	≅ ��-$� − ℎ�F� �̂ + ��� + 0� + ℎ�	�F� �̂	 _ 1√2� ���a&Y�b�
c

E&+ ��� + 0� + ℎ�	�− �̂	 _ b� 1√2� ���a&Y�b�
c

E&
− >��-$� + F� �̂	 − G�$� − �1

− 1A	C�∗ 

  

 g���� ;Z�+� ��L�13 �� B��R� ?�+ D9 �8+ ?�+ b�+L�+ �+/� 5���.)� L	* ��R��� �� �3� ���MR� @�� ��  <09 .

�?	0{�= D� E��9	�4 ?�+ B��R� D� ���	.8� 4+�� ;ZR* �O��/� ��	V� �8�X �� @�� ��  .09 @-�  g���<�1  ��<-
�� �

D� +� �M��R� � �
1+ X�+�� 4�=�+���* 4+:+  5�)* 5���.)� :+ ����6.� �+/��� =�.  

  

 

 
?1= 1- ���# *��" 59# @A#*�� ��� ��B #�A" ���C	  ���� @A#*� �A #�#"  ���� D5EF  #(!� �E��8� �  #(!� 
*��(  

 

 g���� @-� ��1 O� �� ;
1�� b=�9 D� �� *�� ��� �M��R� � �	3�.*	N     �+<R� � 5���.<)� �+</� b�+L<�+ ;

 �	���5�)* 0=�      �+</� 4+�<� �?	<0{�= .�<8+ ��L<� ����R� �� �/3+� 4�=�����9 �� B��R� X��� u	H1 ��-
�� g

 :+ ��G�� 5���.)�1000  �<M��R� � �	3� O� 4+�� DM8�H� 5��: g����� �?�+ �� ��_� .��+* @C ���*+�� ��
1+ O� �

 a��.* L	*
H�	@ �= 4�R��DV + g���� @-� �� 42 .�8+ �� ��+� 5�)*  
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?1= 2- ���C	 G��& 8��	 �  H(�I ��� ��G�  

  

 g���� @-�2 �� 5�)* b�+L�+ ��
1+ O� �� 5���.)� �+/� b�+L�+ =� �� 5��:  �<�� |��+� O�M*� D� +� @C 

�� O� �M��R� ��M8�H� 5��: �4���0)	� �:�� �� �.��I �3�� �� *��  � �</3+� 4�=�����9 4+�� ��	3� O� �?�+���0� |

��* @C+� D
hV� �(�Q�C b=�S� �� 4���� ;/��Z� 0*��=) 5���.)� ���: �+/� �� @�.)� .09  

 v�� �� �O��/� ;ZR* ;M8�H� 4+��1 − $� = V� X�:�� �� L	* ��	/� ]+�H*+ �D
�Y�� +) 4�̂   D<� @<�f ;Z�+� :+ �(

 �8��� K� :  

)14(  �̂ = X-$�V� 
  

 X�:�� �� ��	/� ]+�H*+ �oLY �.)� �?�+���0�D
�Y�� +D� 4 :�8+ @�f ���1    

)15(  d �̂d�� = -"$�V��V� − $�	X-$�V� = B� 
  

D9 ��� DY��  X�������� , F�	 D� 4+:+ � = 1,2, … , �  4�=�	c.� :+ �/������ , F�	   ��<8 X��� �oLY �.)� � �8+

 BVC���� D�  g���� ;Z�+� ���116  BVC�� ��8 X��� �.)� �F� D�  g���� ;Z�+� ���117 .�8+   

  

)16(  d������ , ���		d�� = -$� + ��-"$�V� − ℎ�F�B� + F� _ 1√2� ���a&Y�b�e �̂ + B���� + 0� + ℎ�	fc
E&− _ b� 1√2� ���a&Y�b�e �̂ + B���� + 0� + ℎ�	fc

E&
− "G�$��1 − $�	

− >��-"$�V� + F�B�	 = 0 

 

)17(  H�I&�(&,Jg&		HE& = −ℎ� �̂ + ��� + 0� + ℎ�	 �̂ hi √�I ��jYa&Y�b�cE& + F� √�I ��jYE&Yk + ��� + 0� +
ℎ�	�− �̂	 hF� √�I ��jYE&Yk − >� �̂ = 0 

  

�8��� 4�+�3�� O��/� �� �4:�� �-� :+ >�� ���? ���-* D9 �8+ �� D
hV� 4+  ;<��\* D� �����  :�<�4  �<=  w�<Z� 

�� ���.+��: | ?-�� �8+ �� 4:�� e� ;ZR* �q�8+�� ����/� ��Y�  D.<�+*  <��� . 4+�<�  ��<MI+  ��<Y�  O��</� �� 

:��4 �=4 4���P3 ���H��* �*�E�*�E ��Y� � ��+� P3	D +4 D9 �� ?�+ :+ b=�S� 5K ���6.8+  <��  ��<��  D<�   ���<1

:�8+ @�f  
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 	�>�2 :e� �� 4:�� D� @-� �e�S�+�.8+ �E+ D� 4+:+ �����   ,�<��) 5�<0-�:���  (�<=  �<�+��  @<�f   �<��� �+�<3�� 

4�+�3�� O��/� �� 4:�� ?	�P� �� ��� )9	�0  �����17� 1954:(  

- 4�P� T�U.*+ �0/� l�� TH�18 � ���)�19 .���  

- m��#� , #��	 D� �MV* #��.��� D.8�	�  

- m��#� , #��	  D� �MV*#� �/R� DM� � D.8�	�20 .���  

�?�+ �� ��_� ;	P3 5�	� ��9%� �� 09 �� ����1 D9 �= ,+9 :+ X�+��m� ;ZR* � �.V�+21 ���� D.�+� ;ZR*  O��</� 

4:�� :+ >.V	8 @C �G��/� ��+�� ;M��� O�+22 �8� D� �� K�.  

4+�� �8� D� 5���K ;ZR* O��/� L	* 4:�� ���  ��7.<8�   �G��</�2�   � D<���/�2�  O�<�N�  :+ @-<).�   �<�+��

 g����16  �17 D�  4+:+� = 1,2, … , � @C   �<ZF�	x ���7.<8� ?�+ �G��/� .���   � �<8+ ?	<�= :+   ;</��Z� �� ��

$�� :+ ��Q�C ?��	* @C ?�+ 4+�� ��7.8� �G��/� ���6.8+ �ZF�	x �� .���  

  

4- " �A��6 	!
�'  

 ��	N*: e� �� ����/� ��.�� �8��� D� �Q�C ;/��Z� ���J�	? ��D
C�� + ?	� ��) 4:���X 5�E009 ����F $��� �= 

 �/01 �� (5���.)� ��J�	? e� � DY�� �5��61+ ��� uZ8 �� ���3 X�:�� �  O<�  �<��3�    � ���0<)	� ��<�	310 

���3 4�=*�� z+�*+ .�8+ �� �8��� 5��61+ �+:�� �� �R.V� � O�/� �9��-       � �+:�<� O��</� �D</��Z� ?<�+ �� D<9

3	�� �+%E 4��*K �8+ �� �8���-  ::+ �8+ ���M��.V��� ��-	��� ��-��M	� �r-	�  ���K��4 �=   b=�S<� <0�+�� .

.�8+ �� ��+� 5�)* @�f �+���* ��  

  
?1= 3- #�K# ?L#�" :����  

  

    w�<� D<� O<� �� ,:G 4�=�.�+��� �?	0{�= .�8+ 	��� �+R� � ��	3 @��� 4���0)	� O� >	�2� 4�=�	c.�

:�8+ @�f  

1( �+/� �9�� �= �+/� � ���F ����� �=|  

2( �+/� @9 5���.)� ��R��� �� �+/� � �+:�� 4�.)� ��  :+ e� �=���F ����� �=  |  

����2� 4�Q�R� X��� ;M8�H� 

 ;M8�H�L=�D0�=�����	V� � 4��Y�� 4 

O� � ��8 X��� @	-)�  q�8+�� D
hV� 4:�8

 ;��\*:��4�= 

 :+ ���6.8+ � 4:�� �� O��/� ;ZR* ;M8�H�

 B8�0� B��R� ��N�+ 4+�� O���* X�:��

D��
� ���M8�H� �E	{	� 

 �=�.�+��� �	8�VC @	
H� 
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3( ;0�L= ��M�9 � 4�+�7* �= C+�  �� G�9�9�� �=|�009	��� 4  

4( ;0�L= 	��� �= C+�  �� G�9�9�� �=|�009	��� 4    

5( @9 �+/� 4�=G�9 4	��� �9�� �8�� |�009	��� 4�=  

6( �= >�8 O��.C+ ��) �+:�� �� �9�� T�U.*+ 4G�9 (�9�� �= q�8+�� O� T�U.*+ |�	YG  

7( �+/� �Q�R� 4+�� O�2H� �= �� �9�� �= ���F ����|�  

8(  :�����	V� ;0�L=L=�D0 �=@�C 4  ��	N*: �� G�9 @R*��J�	?  D� G�9 5*�8� 4+��]�2� �009 �  

9( L=�D0 �= z��N� :	��� 4L=�D0 �=.4��*+ � �*�V*+ 4��	* �D	��+ �+�� �	��� 4�P� 4 

 4+�<<�X<<�Y ��K  :+ b=�S<<� ]+<<=+ �<<RH� � D
h<<V� 4�<<=�	c.� � �<<=�.�+��� ;M<<8�H� 4+�<<� ,:G ��<<�_`+ 4

D�LN�  @	
H�����1 �= ���� 4�9�� �= g009��+� 4D*+� �= � ���3 4���F 5�����      5��6<1+ ��<� uZ<8 �� ��<�3

.�8+ �� ���6.8+  

0*�� @o�V� ���8 ���3� D� ����� :+ b=�S� ?�+ �� ���	3  ;��\*:��4 =�     ��<	N*: ����</� ��<.�� ;M8�H� 4+��

�J�	? 5��61+ ��� uZ8 �� ���3 ���6.8+ .�8+ �� ��   �b=�S<� ?<�+  �<�  W+�U.<8+  e<�  X��<�  4�<Q�R�  ����<2� 

q�8+�� O� �	YG23� ��� �.��3� �8��� � ���0)	� ��L� .�8+ �� X��� 4�Q�R� ���/� ��  �<8+ ?�+  D<9  �<� 

���6.8+ :+ �5K L=�D0 �=4 � ��M�9 4�+�7* 4��Y�� +� �� e� O�  e<� ���� +4  <��  5+�<�    .�<��E �<\* ����   O<�

�4���0)	� ���3� 5�	� ) 5�E009��+�:���X 5�E009D�) ���3 (    ,�<N*+ ��<)9 �� ���3 	��� D-*K �
� <�*�  �(��<� �� 

4�P� ����.C+ �8��� �� � ��� D� ^�H�  D� ����� ����H��	{	E� �=   O<� ����M<8�H� 4 D<�   ��<�: �+</� 4+:+ 

5���.)� :+ |�V	* �7U8�� ?�+ 4+�� ��� ��M�� ��-
�� 5K �� :+ ���6.8+ B��R� X�:�� D
�Y�� +4 �8�� X�:�� �O���* 

��� �M��R�       �<� @<1�C (?��<	* $��) �<ZF�	x �G��</� ��7.8� e� @C :+ O��/� ;ZR* �����*�� � Do+�+ L	*

.�8+  

v�� �E+ ��� n�!	 �/��� D.8�	� � �.)� %��� � . ;)�� D���/� n�!	 = 0 ����  4+�<�  ���	.<8�  D<�   ;<)��.� 
B��R� �� ����+ ���� ?	�U� 4�� 0*�� !: z��� � �� �5K ?	�U� ���M��.��; 4�7��  0*��!  ��<N�+  �<�  ��<� . �<� 

 :+ ���6.8+! ?	�U� �M8�0� 0*�� !� 	��� �� ��� � �� 5K ?	�U� L	*  D.�����M��!o �8� D� ��  <�K . ?<�+  �<�+  �<� 

�*��: D�+�+ �� ��� D9 ?	�U� 4�= ��N�+�� ��� +�7�=  �D�_�)2014���+3+ .( ���9%� $�� �*���+�-�  �<	��* 

�� ��� � 5�	� �� $�� �=4 L	* �*���+�-� $�� ?��	* D�    D.<�+� ���+<.� ��	<V� 4�=�����9 �B8�0� ��+��9 �
� 

$�� .�8+ ?��	* :+ ^�H� B��R� 5��9 �ZF X��� n �� qC ;	��+ !: ���* �� ��� .  ����M<8�H� 5�<	� D�  B<��R� 

�ZF X��� n �� !: 4+�� �=�+��� � X�+�� �4�+��� 4�+R� D� ���1 @�f �8+:    

)18(  n�p	 ≈ n�p:	 + *n�p:	�p − p:	 

  

 ��N0�+ ��*n�p:	  r������ × �  D9 �8++�K�D �= �.)� �5K 4oLY X��� �
.U� �1�0� �n    @-<� D<� � �8+

 ��+� b���* @�f�� ���:    
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)19(  *n�p:	 =
NO
OO
Pdnd! �p:	 dnd!� �p:	 … dnd!� �p:	

⋮ ⋱ ⋮dn�d! �p:	 dn�d!� �p:	 … dn�d!� �p:	QR
RR
S
 

  

 ?.��� 4+�� b��9 D9 �N*K :+! D� |�8+ D*�E  D9 4+n     �?�+���<0� |<=� �+�<3 �61 �+��� ��+�� +�!  D<�  D<*�E  4+

 T�U.*+�� ��� :D9    

)20(  *n�p:	∆p = −n�p:	 ;  ∆p = p − p: 

  

 r�����*n�p:	 � D9 ����1 �� � �8+ X��� �V�����q�-/� %���   g���<� ;���/� ����20  D<�    @<�f ���<1

�� @C :���    

)21(  p = p: − ;*n�p:	<�n�p:	 

  

D�  D-0�+ �
�*n�p:	  ��p: D.F�0� �V����� ��  �n�p:	  �=�)� ��8+ dU)� �+��� e��� ���   ;<���/�

D� D9 �8+ �ZF �G��/� >.V	8 e� ���9%�     5<�K �<8� D<� �� .�8+ @C @��3 �.C+�∆p  dU<)� �   5��<�p: 

 ;.�����M�� ?	�U�p  +��� 5+��  .���K �8� D� 4+��,�E �= ,�N*+ @�f *�� �4/� 4�� ���:  

1-  ;���/�*n�p�	∆p = −n�p�	  ;M8�H� 4+��∆p .��� @C  

2-  O���� :+p�� = p� + ∆p  �+R�p�� .��� ����K �8� D�  

�*��: D9 vp �7�� �		c� ) �0-*Δp=0?�+ �( *�� D���F �� |��� �0/� T+�Y �8� D�  �<�K  �<�  T+�<Y   �<
M3

5�V-� ��� �� �*��: D9 vp :+ e� �+R� ��	V� el�9 ?		/� ��8+ �� D9 5+�.� :+ 5K ]�1  �\* ���9 el�9 �� 

) ���vp < x.( 

DY�� D� ?�+ D.-* 4���Q �8+ D9 �� �= :+ �+�-� $�� r����� �?��	* *n�p	 �		c� �� ��� .?�+ �		c�   �=�<E
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��+� �=�+/� D� ����� 4 5���.)� ��  :+ e� �=���F �����  �<= ;<0�L= �   ��<M�9 � 4�+<�7*  �<=  <C+�   �� G�<9
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1398 �:+*+  4�	E��       �� �<�	3 �	<8�VC B��<Q �+<R� ��/01 ?�+ 5�E�MF 5���\* ������ �� �?	0{�= .�8+

) ��	N*: ?�+" ��+�� (3/0- .� D.��E �\* ��  

 4��K��� �?	0{�=�� ��� z+�*+ ����� �D*+� �=    :+ �<�9 ��	<V� >�<8 � �8+ ��+��+� ����3 4 D<*+�  �<=   ;<RZ0� ��

 D	�� � �)9 5�.V	8�� ���   �4��K�<� �R� .��+* �+:�� �� 4�	IJ� D9 D.<V�  <0�    5��� �G�<2H� ?<�+ X<�:�� � 4

 ,�N*+ ��)9�� ���.  

� �+R� ;M8�H� 4+�� �� D.6E D9 D*�7*��= �+R� +.�+ ��� 	��� ;0	�F    �� a��<.* D<9 ��� DM8�H� �j�0.� ;0	��

 g���� O�Y1  ��+� 5�)*��  .�8+  
H�(K 1-  �#(�y MA�<	 �6�= � �*M� N#*�# �A �O�<E ��" �P�/ 6�(<<  

4��K�� � ���3 D*+� z+�*+ 
 �9��

1 

 �9��

2  

 �9��

3  

 �9��

4  

 �9��

5  

 �9��

6  

 �9��

7  

 �9��

8  

 �9��

9  

 �9��

10  

�.V���  RP 0/697 0/354 0/726 0/31 0/534 0/008 0/218 0/279 0/315 0/331 

�.V��� 4L*�*+  0/573 0/863 0/443 0/138 0/22 0/668 0/856 0/553 0/137 0/122 

�.V��� 
 4+*�E�+

�.V���  
0/683 0/755 0/147 0/569 0/623 0/275 0/764 0/327 0/641 0/139 

�.V��� EK 0/751 0/144 0/642 0/763 0/762 0/332 0/513  0/739 0/898 0/057 

�.V��� PB 0/761 0/011 0/239 0/81 0/269 0/386 0/922 0/99 0/153 0/205 

�.V��� PB super 0/585 0/299 0/747 0/657 0/305 0/973 0/288 0/076 0/392 0/315 

�.V��� �.V��� +��Y  0/501 0/834 0/821 0/898 0/656 0/956 0/008 0/437 0/855 0/458 

�.V��� 4�l  0/792 0/462 0/644 0/596 0/344 0/112 0/247 0/099 0/179 0/929 

�.V��� ,�0.��  0/205 0/603 0/291 0/571 0/199 0/396 0/035 0/155 0/276 0/649 

�-	��� ���	�+  0/662 0/732 0/306 0/808 0/803 0/098 0/347 0/833 0/195 0/991 

�-	��� �-	��� +*�E�+  0/328 0/561 0/865 0/787 0/896 0/36 0/123 0/97 0/08 0/658 

�-	��� @�:��  0/416 0/625 0/044 0/727 0/083 0/774 0/405 0/895 0/316 0/142 

�-	��� ���  0/215 0/441 0/371 0/831 0/652 0/302 0/83 0/055 0/756 0/631 

�-	��� PL 0/596 0/859 0/971 0/058 0/908 0/869 0/962 0/484 0/794 0/774 

�-	��� �	*+L*��  0/096 0/896 0/312 0/146 0/755 0/585 0/859 0/243 0/839 0/061 

�-	��� ��	���  0/605 0/927 0/667 0/766 0/895 0/529 0/683 0/825 0/374 0/027 

�-	��� �-	��� +��Y  0/804 0/214 0/495 0/175 0/965 0/885 0/275 0/191 0/051 0/361 

�-	��� +�����8  0/092 0/628 0/217 0/696 0/595 0/441 0/389 0/133 0/692 0/308 

�-	��� �-���.8�9  0/751 0/305 0/196 0/565 0/149 0/475 0/53 0/963 0/241 0/482 

�-	��� �	M�
9  0/382 0/558 0/217 0/412 0/253 0/121 0/651 0/394 0/056 0/723 

�-	��� �	09  0/827 0/418 0/111 0/248 0/222 0/042 0/033 0/348 0/715 0/258 

�-	��� G���+�E  0/161 0/647 0/316 0/773 0/832 0/38 0/691 0/094 0/745 0/649 

�-	��� e�L-� �E+���  0/067 0/636 0/984 0/092 0/317 0/458 0/133 0/067 0/088 0/482 

�-	��� 4�G��  0/614 0/889 0/667 0/948 0/002 0/23 0/065 0/301 0/625 0/177 

�-	��� Do�E+��-	*  0/455 0/619 0/14 0/141 0/064 0/876 0/272 0/46 0/425 0/815 

�-	��� q+��0=  0/948 0/382 0/215 0/816 0/838 0/193 0/078 0/851 0/423 0/376 

�-	��� �70	���  0/47 0/15 0/058 0/872 0/323 0/812 0/587 0/149 0/85 0/487 

�-��M	� �-��M	�  0/222 0/049 0/128 0/676 0/99 0/592 0/376 0/818 0/672 0/174 
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4��K�� � ���3 D*+� z+�*+ 
 �9��

1 

 �9��

2  

 �9��

3  

 �9��

4  

 �9��

5  

 �9��

6  

 �9��

7  

 �9��

8  

 �9��

9  

 �9��

10  

r-	� @7�+  0/908 0/832 0/262 0/577 0/121 0/094 0/685 0/838 0/308 0/6 

r-	� e	*��  0/631 0/344 0/799 0/983 0/39 0/847 0/762 0/94 0/918 0/077 

r-	� �.*���  0/285 0/366 0/072 0/971 0/947 0/997 0/88 0/08 0/5 0/107 

r-	� 5�E+��  0/178 0/668 0/824 0/057 0/786 0/908 0/578 0/447 0/386 0/133 

r-	� ?-���  0/594 0/947 0/454 0/204 0/811 0/483 0/707 0/499 0/556 0/98 

r-	� �.���  0/147 0/575 0/712 0/705 0/678 0/831 0/928 0/188 0/84 0/789 

r-	� �0���9  0/465 0/949 0/307 0/718 0/228 0/177 0/353 0/057 0/576 0/07 

r-	� :��G  0/769 0/402 0/224 0/719 0/829 0/027 0/503 0/418 0/609 0/412 

r-	� �M
=  0/168 0/593 0/86 0/618 0/506 0/944 0/403 0/801 0/728 0/304 

r-	� �*���  0/281 0/645 0/545 0/059 0/518 0/281 0/718 0/066 0/346 0/632 

r-	� ����  0/566 0/084 0/487 0/803 0/944 0/367 0/14 0/255 0/239 0/478 

4��K�� �0	l���9  0/346 0/423 0/202 0/813 0/509 0/549 0/315 0/041 0/453 0/788 

4��K�� �
9�l ��=  0/688 0/693 0/013 0/906 0/842 0/597 0/357 0/384 0/607 0/49 

 :@G<)��EQ� ��" (:����  
 

 �+R�F DM8�H�  C+� 5�� ���9%� O�Y �� ���:+*+ E	�        �<� D<9 �<8+ 4�<� �<	�9 e<� �<R� � �8+ 4
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H�(K 2- �#(� 
*��( MA�<	 �O�<E  �*M� N#*�# �A�  �6�= ��" �P�/ 6�(<< 

4��+�� � ���3 D*+� z+�*+  �9��1  
 �9��

2  

 �9��

3  

 �9��

4  

 �9��

5  

 �9��

6  

 �9��

7  
 �9��8  

 �9��

9  

 �9��

10  

�.V���  RP 67470 70039 72364 45867 46465 7764 46055 6475 21503 20324 

�.V��� 4L*�*+  5639 55397 70378 76254 49272 42402 18693 44300 14307 54989 

�.V��� 
 4+*�E�+

�.V���  
63009 41382 61532 48437 60195 6391 49913 41464 24273 48997 

�.V��� EK 61017 39219 11518 77959 23037 64900 77795 27096 52851 46263 

�.V��� PB 70602 8123 69320 8834 74312 13638 46477 52039 46587 75360 

�.V��� PB super 45764 6199 64104 54162 16692 50977 52729 22935 40384 18895 

�.V��� �.V��� +��Y  13966 74717 53785 21638 1980 59399 6154 21585 66959 70594 

�.V��� 4�l  75938 32067 39098 48235 15227 9312 9351 53613 22793 23912 

�.V��� ,�0.��  63309 69667 23939 53716 4792 78927 63901 63438 63310 70462 

�-	��� ���	�+  15651 6658 58404 69386 40211 11795 28222 63860 41751 22783 

�-	��� �-	��� +*�E�+  54700 19823 46494 4538 47406 53874 12289 71457 48021 1567 

�-	��� @�:��  30638 68212 4122 57289 76083 60405 35389 69259 56143 45423 

�-	��� ���  57811 77092 78016 73304 16714 10094 67815 11355 48981 77709 

�-	��� PL 7498 63125 27046 62118 8827 72073 4964 2158 16288 65081 
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4��+�� � ���3 D*+� z+�*+  �9��1  
 �9��

2  

 �9��

3  

 �9��

4  

 �9��

5  

 �9��

6  

 �9��

7  
 �9��8  

 �9��

9  

 �9��

10  

�-	��� �	*+L*��  51145 27345 4058 71023 29075 31782 7314 79760 34258 38405 

�-	��� ��	���  62286 26801 33781 73829 24335 29944 60954 38856 66489 53271 

�-	��� �-	��� +��Y  25176 62028 69755 40522 18765 40756 34398 78942 62942 62201 

�-	��� +�����8  45218 22372 52977 74410 78722 20552 77488 67511 13552 33953 

�-	��� �-���.8�9  10728 76832 6939 44466 69480 13166 18498 8612 55427 56052 

�-	��� �	M�
9  41806 33604 21704 7929 29137 37019 41428 14976 69914 20204 

�-	��� �	09  56463 65364 52288 24822 45118 45760 22057 4438 55904 37581 

�-	��� G���+�E  7580 69963 11249 14659 68124 28557 54346 21628 24048 7294 

�-	��� e�L-� �E+���  7747 9719 43398 57234 39610 25207 35649 45632 11783 7037 

�-	��� 4�G��  33723 76549 44745 10719 23366 68796 10278 5262 6599 29104 

�-	��� Do�E+��-	*  6308 38307 30632 42508 35542 38965 68425 61123 10553 3646 

�-	��� q+��0=  19994 11163 78043 77537 52229 68601 4340 18400 23205 22156 

�-	��� �70	���  43491 50992 59079 55862 23329 49347 18969 10194 71602 15481 

�-��M	� �-��M	�  66333 65507 56265 8531 50770 25780 53774 25075 50069 59114 

r-	� @7�+  2269 3647 18791 13715 36250 14484 34482 20566 12818 43350 

r-	� e	*��  32117 49823 53627 65337 13816 38668 44028 57072 51406 79552 

r-	� �.*���  42046 45517 22972 35845 57395 47998 31185 12167 53102 62524 

r-	� 5�E+��  45214 52214 8381 65746 32068 25691 11076 43885 61920 11743 

r-	� ?-���  74242 58933 15382 30376 2050 61051 34227 67248 12602 20056 

r-	� �.���  77951 70580 57053 11086 17963 25156 46696 61261 40204 79336 

r-	� �0���9  21785 36425 43519 40540 1224 12530 51305 6926 78224 52916 

r-	� :��G  7808 64711 64546 29632 49774 79893 31262 73744 50317 67855 

r-	� �M
=  41299 28598 55946 66546 57972 8528 63831 69171 32758 66086 

r-	� �*���  9901 45732 75770 61418 47366 4596 13615 28977 54064 19447 

r-	� ����  32805 33871 43308 62444 44625 63459 71501 36051 30179 21255 

4��K�� �0	l���9  14607 53510 56558 32271 14709 24377 50571 24035 22185 19530 

4��K�� �
9�l ��=  56400 75808 45477 32451 40683 26087 23726 37111 8782 78706 

(L#� ���� 6 -H�(K ?R#   #(/#�S�%*5  :@G<) .��#��EQ� ��" (:����  
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H�(K 3- ���� MA�<	 �6�= � �*M� N#*�# �A �O�<E ��" �P�/ 6�(<< 

4��K�� � ���3 D*+� z+�*+ 
 �9��

1 

 �9��

2  

 �9��

3  

 �9��

4  

 �9��

5  

 �9��

6  

 �9��

7  

 �9��

8  

 �9��

9  

 �9��

10  

�.V���  RP 64851 64820 64861 64831 64841 64800 64831 64789 64837 64865 

�.V��� 4L*�*+  61858 61797 61799 61806 61793 61802 61867 61818 61868 61820 

�.V��� 
 4+*�E�+

�.V���  
65811 65796 65861 65822 65861 65818 65847 65840 65832 65814 

�.V��� EK 60856 60847 60782 60847 60820 60798 60787 60860 60828 60835 

�.V��� PB 51879 51796 51861 51798 51839 51830 51838 51874 51824 51844 

�.V��� PB super 55821 55876 55822 55854 55811 55834 55798 55856 55792 55840 

�.V��� �.V��� +��Y  62819 62836 62815 62844 62855 62798 62835 62817 62841 62781 

�.V��� 4�l  51824 51822 51817 51840 51885 51886 51858 51876 51844 51808 

�.V��� ,�0.��  48855 48887 48834 48838 48804 48812 48880 48806 48841 48869 

�-	��� ���	�+  97795 97727 97746 97727 97756 97724 97800 97727 97795 97726 

�-	��� �-	��� +*�E�+  92738 92788 92740 92803 92756 92771 92768 92722 92774 92738 

�-	��� @�:��  68811 68802 68785 68854 68779 68778 68764 68840 68854 68783 

�-	��� ���  104691 104784 104774 104717 104747 104745 104780 104755 104765 104760 

�-	��� PL 87748 87740 87770 87791 87747 87799 87810 87728 87725 87730 

�-	��� �	*+L*��  108693 108776 108726 108777 108705 108735 108686 108708 108682 108702 

�-	��� ��	���  107698 107710 107761 107692 107757 107767 107737 107777 107753 107706 

�-	��� �-	��� +��Y  104715 104694 104773 104737 104713 104725 104711 104773 104720 104754 

�-	��� +�����8  91733 91810 91733 91725 91724 91776 91763 91716 91726 91762 

�-	��� �-���.8�9  112718 112729 112740 112700 112731 112698 112713 112756 112713 112676 

�-	��� �	M�
9  95765 95795 95803 95792 95708 95764 95777 95802 95710 95748 

�-	��� �	09  105712 105704 105706 105697 105721 105739 105705 105785 105699 105699 

�-	��� G���+�E  116723 116691 116688 116729 116685 116715 116745 116762 116743 116696 

�-	��� e�L-� �E+���  104702 104737 104724 104710 104705 104769 104726 104707 104763 104711 

�-	��� 4�G��  69821 69798 69846 69846 69784 69805 69796 69772 69791 69788 

�-	��� Do�E+��-	*  100785 100715 100749 100760 100732 100762 100703 100783 100725 100772 

�-	��� q+��0=  108768 108697 108689 108742 108694 108776 108756 108754 108733 108696 

�-	��� �70	���  107696 107685 107737 107685 107703 107776 107737 107737 107764 107728 

�-��M	� �-��M	�  67779 67806 67795 67852 67853 67774 67799 67768 67795 67827 

r-	� @7�+  75785 75830 75750 75762 75812 75770 75762 75819 75786 75828 

r-	� e	*��  74816 74809 74782 74786 74815 74814 74816 74774 74771 74805 

r-	� �.*���  76759 76766 76818 76785 76747 76758 76838 76811 76814 76838 

r-	� 5�E+��  75819 75791 75832 75836 75826 75762 75780 75841 75761 75771 

r-	� ?-���  75767 75757 75765 75792 75774 75804 75828 75806 75845 75753 

r-	� �.���  93778 93786 93789 93772 93738 93791 93718 93779 93722 93802 

r-	� �0���9  75798 75806 75821 75825 75827 75757 75780 75789 75773 75755 

r-	� :��G  72799 72780 72798 72823 72773 72793 72778 72841 72818 72768 
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4��K�� � ���3 D*+� z+�*+ 
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5  

 �9��

6  

 �9��

7  

 �9��

8  

 �9��

9  

 �9��

10  

r-	� �M
=  94717 94722 94737 94725 94735 94776 94761 94774 94737 94725 

r-	� �*���  106781 106742 106713 106726 106776 106761 106714 106770 106735 106757 

r-	� ����  104742 104694 104785 104743 104779 104728 104734 104695 104747 104787 

 4��K�� �0	l���9  99788 99781 99742 99714 99755 99753 99782 99764 99707 99728 

4��K�� ��=�
9�l  99718 99754 99713 99723 99753 99709 99793 99729 99746 99726 

 :@G<)��EQ� ��" (:����  

  

 ?�5&��P�B ��CL�� ���� :    �<8��� �4��<�K O<� e� ��IJ�	 %<����    4�<=�	c.� :+ �<Y��F 4�<=�	c.� 4

 �	8�VC @	
H� +� 4������ ) ��	3 �	8�VC B��Q .0��*") �:�� �� D9 �(0  �1- ��	.F+ �+R� (��  <09  �<-� �

���I v�� �� .� �8��� 4���0)	� O� �� D9 �8+ ���=�.�+��� :+  ��7�� 4�=�.�+��� 5��� IJ<�	�   �<		c�"    X��<� �<�

 :+ ���6.8+ �� �	��
Z�,�* �+L�+  g���� @-� �� B
.�4 �+ .�8+ �� ��+� 5�)*   ��	<8�VC B��<Q �
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