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Purpose: Sharing capacity among the manufacturing companies, which are not competitors at the 

same level, can increase their profit and sustainability. This study aims to propose a model for 

identifying and determining the horizontal collaborative clusters in industrial holdings. 

 

Design/methodology/approach: To achieve the mentioned clusters in the pharmaceutical industry, 

first, the affecting criteria were determined based on the literature review, and according to the 

opinions of managers, supervisors and pharmaceutical holding experts. Then, the related dimensions 

of each sub-criteria were specified and the common products of the companies were grouped into 

eight clusters. In this step, each drug was assigned to a cluster of which, the characteristic vector had 

the shortest distance from it. In the following steps, the obtained clusters were assigned to the 

companies. For this purpose, the similarity of clusters and companies were measured and each cluster 

was assigned to the most similar company. Finally, the quality of clustering was measured using 

cosine similarity, by calculating the distance between the company's products in pairs. The average 

value of such distances was assumed as the representative value of the product distance in the clusters. 
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Findings: Pharmaceutical products were categorized into eight clusters, and each one was assigned to 

a company. Also, the components’ cosine distance inside each cluster was compared, before and after 

the clustering. The results indicated that the mean distance of products decreased after clustering. 

Since the similarity of the products in each cluster was increased, it seems that the clustering was 

sufficiently qualified. 

 

Research limitations/implications: One of the main limitations of this study was the lack of a 

consistent standard in the information provision of companies. Another limitation was the lack of 

transparent information provided by companies and the time required to collect data. Also, there was a 

lack of related studies on how to implement such a method. The lack of cooperation of some experts 

in completing the questionnaire brought other difficulties and led to a longer-lasting research time. As 

a future study opportunity, it is suggested to perform a feasibility study on the horizontal collaboration 

in industrial holdings according to different variables such as holding size (small, medium, large), 

type of industry (manufacturing and commercial), type of sector (private and public) and legal status 

(Individual ownership, partnership), market demand and market size. Such study results in 

determining the extent to which, horizontal cooperation can bring synergy in different situations.  

 

Practical implications: Horizontal collaboration is an effective tool for business management to 

improve the competitiveness of the organization. It also fills the gap between the company's existing 

resources and future requirements. It also increases the competitiveness of organizations by providing 

external resources to them through creating synergy, promoting learning, and rapid change. 

 

Social implications: Holdings create synergies by establishing cooperation between their 

subsidiaries. The result will be higher production quality and more cost-effectiveness, which will lead 

to customer satisfaction.   

 

Originality/value: There are a variety of ways for determining a business partner, including game 

theory and clustering. While in several studies, cooperation among several factories through game 

theory negotiations has led to relative efficiency, decisions have been made based on a short-term 

perspective. Therefore, such cooperation may be unstable. The desired time horizon is long-term in 

clustering. Hence, the designated partners can consistently continue their cooperation in the long run. 
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B C D E  F G H 

A 4  2  2  3  3  6  3  

B 5  9  5  11  15  5  

C  0  1  2  3  1  

D 6  5  12  2  

E  2  8  4  

F 7  2  

G 11  

C$� 3- �)��G 
����� G6��  ����A O� ���� � ��  
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5 -3 ����� � :M�� M�N �
������ ���� FP
 � ��  

 �� �+(;�	=P� � C/� B�0��	6� �R0�Z� 9+ @
F�� G�+ ��@��L 
-�    R0�ZD� J-	D2	� � B�Dt3 �3�N� 9+ @. ���+� B

 �+�<�8+�
�   @�8� f-� �� �0�123+� � ��6-7 ��;�NL �t3 h���+ �� ��8+ @D>NQ  
D-� B 
D� . @D>NQ  
D-�  �D0��	6� B

���	
�� � 
	��� 
-�+�" �� �.��2� � B�+(;�	=P� �+E	� ,�8+��  s���@�  �8�  ����:����B �0  
D	��� B�0
-�+�" �

 G�+ �
. B��3 .�8+ �
� 4�M3+ a�. Jo�� �@�8� 
-� s5� �� B���� j4   �� �D0��	6� G�+ ����/3�� .�8+ �<2�

R8�� �� .�8+ �
� ��+� B�I h�bO� � �.�� uW8 �� @��3  

 
C$� 4- ��?Q � �� �
������ ���� � �� ���" 

  

5 -4  :M��P2 M�N���� � �8I�D=
 �  

 B+��@��L 
-� B�a�bO� R8�� �� �/3: 9+ `� �0 � g��6� h
� ��6�+ +
��+ �B
	��� R8�� B�0    }�D��� @D��3

 ���D8�-� z��2� �a�bO� e~8 X�8+ �
� ��+� i	NW� h�bO� � �.�� @�   ��
D� @D��L  
D-�   �D0 B+EDI+ � B

��� �a�bO� �0�N� �+E	� G		6� B+�� .�8+ �
� �<2� @��L  �Dc	. � �_�. ��6�+ �B
	��� ��6�+ �� ��T� �B
	

 ����� ��6�+ ��U�0 B�1�� ���9>O�	i  � @68�� � �����+9�� �M39	��  �P�	G    �,�D8+ GD�+ �� .�8+ @�"�; �+�K �t3 
�

 ���.(� ��6�+ �� @. �N8�-� 
-�+�"@��L 
-�   
D-�+�" �
D0� �D8� @� ��8�� B k � D	13�	G      �+
D6� @D. �DM3: 9+ .�D8+

�.�� �0 j
--.
	��� B�t3
�  �R0�Z� G�+ ��8  �+
6� ��8+ �.��@��L �0  h��6�8 .�8+ �
� @�"�; �t3 ��  

 B+��@��L 
-�    @D� }�D��� ��D�TQ+ �R0�Z� G�+ �� B
	��� B�0��+� B127      `D� 9+ ��D2	� �� @D. �h�DbO�

 
	��� �.���� ���@� �  e����� ���7��;Z� �0 �� h�bO� B9+
3+ j127  ��405  g��6��
�    �
D� @. �8+127 

 G�+ �� @. �8+ ��a�bO� �+
6� @� }�����.�� �0 @�  
	��� z��2� ���7�� ���  
��� �@��L 
-�  �
D� .��� B

405���8�-� ��6�+ �+
6� � @��M� 9+ s7�F �
�  s	
O��R8�� @��3 �0   �� @D. �D8+ h�bO� uW8 � �.�� uW8 B

���K �0R8�� .
� ��+� u	o�� G	2	� B B�0 R8�� �� G�+ �� �c	. @� @��3   e����D� �� `� � �c7 �+
�+ ���7

�
� ��+� }����  X�8+ �t3 
� �+��� �;+ �-6�� +� +� 
6� G�+@�� 
����  �
� ��1  D� ��+� R���3�  ��D�X    GD�+ �D	v ��

���7�  �
� ���c7X @� h��� �+�-��  ��R8��     @D. ����D7 �� �h�DbO� '��" �� �.�� ����K� ��E� @� }����

�8�� �
-0�� 
��� ���. x�<�3+ +� 
3�� � �	c	.� �� }���� ��6�+ ���K G�+�   E; ���D8 � `D�� @D-  �D0�   �cD7  .�D8+

4�3 �� e����� G�+ �� rN��� ���TQ+  �+E"+Matlab  B+��@��L 
-� G�+ .�8+ �
� ��+� B@��L 
-� �B10  DM3+ ��� 4�

�+9�� @� }���� B�0��	6�

G	�P� ��	M39 @� }���� B�0��	6�


	��� @� }���� B�0��	6�

���� ���+ @� }���� B�0��	6�

@68�� � i	>O� � �	c	. h��-. @� }���� B�0��	6�
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�
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       h�
DI �� �+�D5� �D0 �� sD7+�" ��D�M� .�D8+ @
7�" ���M� G����. �� C2� �+�5� ���3 G���/� @. �8+ �
�

���� j2 .�8+ �
� ��+� ��23  

B+�� @��L 
-�B ��� �a�bO�	
B @��2�� 
F�� �� @.J �8�-� ��<3�� �
�  ��8+ 9+  A�����+� ��23   �� �
D�

s5�  j����5 4�3 �� E"+�+MATLAB(R2014b)  .�8+ �
� ���c�8+  

  

 
C$� 5- R��� "��
 3"�/'�� ���� ����� �� 8I�D=
  

 

 ��6�+ �+��� �� @��L �0 �0�N� JN8�O� B+�� �G	-U�0�.�� �0 .�8+ �
� ���c�8+ s�� ���8� 9+  

  
D=pdist('c.mat','cosine') 

 A���pdist   e����D� `� �� +� �	�+ 9+ �cI �� G	� @
7�"m.n   @ND8�O� D��  
D-.      ��WD8 �e����D� GD�+ �� @D.

��23  j
-0���+� �0  ��23 +� @���>� ���� ��6�+ ����8 ��� 
0� .D  B�W8 �+��� `�m(m–1)/2   G	D� J
7�" @. �8+

 ��23 +� ��+� �cI�� 
0� @� @
7�" G�+ @.  \��� s�� \	����
�  :�8+  
(2,1), (3,1), ..., (m,1), (3,2), ..., (m,2), ..., (m,m–1) 

 

 �� @. @3�13��0h�
I  j����2  @tFT��� ��� @
7�" ���M� G���/� �59755/1    @D8 9+ eD� 
-�+�" G�+ .�8+

@� @
F�� G�+ �� .�8+ �
	8� �1-	/� @� �+�5� `� �+��� `� �h�bO� �0 B+9+  �� B�W8405    @D. ��+� ��DI� ���8

+���@ �0 9+ s7�F ���TQ+ @� @I�� �� �+��� G�+ BR8�� @��3 �0    sD7�F 9+ eD� .�D8+ �
� ��     e����D� GD�+ �
D�

 �� �+��� �0 J
7�" ��8�-	�. J
7�" ��	6� ,�8+��@��L �0 .�8+ �
� @N8�O�    
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 ;��:2- ���$� �� C(��# S�%L
  

g���  �+�5� �+
6�  @
7�" ���M�  

1  5  2/20915 

2  4  1/7559 

3  10  1/68 

4  10  1/69499 

5  8  1/74071 

6  3  1/59755 

7  7  1/67473 

8  5  2/33034 

9  7  1/84179 

10  4  2/07481 

  

 ��h�
I  j����3 @�  �� B
	��� �a�bO� ��6�+ J
7�" JN8�O� s7�F �@3��3 �+�-�`� `� @��L �0 @�   ���D7

 �� ����+� h�bO� � �
� ��+� ��23 @3�;+
I@��L + �+��� @. �8+ @�"�; �+�K B��;Z� �0  +� @
D7�" G����. ��: B

 G�+ ��@��L �0   �<D2� @��L �0 j���� � @�"�; �+�K RM-8 G�+ 9+ s7�F f���3 �h�
I G�+ �L: ���8 �� .��+�

  .�8+ �
�  
;��: 3- �������
 ���$%� ��#�  

���" 
���� �� ���� �� �

���T'+�  1 2 3 4 5 6  7 8 

1  0/9398 0/394 0/0037 0/2991 0/1882 0/5029 0/5958 0/6452 3  

2  0/9456 0/4347 0/0161 0/3457 0/2411 0/5377 0/6242 0/6705 3  

3  0/9422 0/4028 0/0011 0/3091 0/1993 0/5112 0/6027 0/6514 3  

4  0/9286 0/2522 0/1186 0/1372 0/0095 0/3871 0/4983 0/5623 5  

5  0/9285 0/2524 0/1179 0/1374 0/0097 0/3872 0/4984 0/5624 5  

  

5-5 X�DT� :FL � M�N���� ��  ��G6�� �����
�� �  

 9+ e����; 
-� G		6� @� ���3 �@��L �20 �� �0��+� B�.�� �0    �D/3: 9+ `D� �D0 B+�� B
	��� B D��  
D8� X

@� @3�;  B+ @.     G�
D� X��D� ��+� )�Db�L+ �.�D� `� @� 
��� @��L �0 ��������      �+��D� �D8�-	�. J
D7�" ���Dt-�

��;Z� �0 E.+�� �� �.�� �0 B@��L �0�� 9+ s7�F B       x�D<�3+ ��.�D� �@D��L �D0 B+�D� � @ND8�O� G	2	� J
F

�� ���  @.���.�G     �D� �
D� ��+� u	Do�� @. @3�13��0 .��+� �: �� +� @
7�" AD�I ��: B RD8��  @D��3  �D0    �D� ��TD�

 X�8+ �
� @	/� ��6�+ �+
6� ���0 �� B�W8 �+��� `� E	3 �.�� �0 B+�� ��a�bO�@� @3�;  B+ @.   i��DW� ���6�+ G�+

� ̀@� �`       C0+�D" +� �+��D� ��D3 �� GD�+ ,�D	K �	
��K ���+ G�+ � ��+� �a�bO� �+��� ��6�+ �� D��  D-.
  ��D��/3�� .

 E.+�� B�0�+���@��L �0  ��6�+ B�0�+��� ��.�� �0 @���>� �1�
5� ��   �� �/3: J
7�" �h�
I  j����4   ��+� R��D�3

.�8+ �
�  

  



 ���� �
�
 	�������� ����� � ����� � ��� �!� �" ��#� ���$%��&  ��� �'� (  /�+��5�0 � ���o� G���3/39 

 ;��:4- !(�#	 G6�� ��� 
����� ���� �� ��  

 ��� 	1 ��� 	2 ��� 	3 ��� 	4 ��� 	5 ��� 	6 ��� 	7 ��� 	8 

A G6�� 1/0018 1/0723 0/8946 1/1233 1/0788 1/0683 1/0105 1/0199 

B  G6��  1/0521 1/0448 0/9527 1/0409 1/0172 1/0887 0/9136 1/0211 

C G6�� 0/9409 0/9297 0/9297 0/9486 0/9612 0/9108 0/9302 0/9306 

D G6��  0/9364 0/9786 1/0912 0/9275 0/9578 0/9587 0/8719 0/9552 

E G6�� 1/0357 1/0375 0/9823 0/9904 1/0064 0/9618 1/0225 1/0321 

F  G6��  1/0472 0/9473 0/9630 0/9824 1/0798 1/0181 1/1013 1/0015 

G G6�� 0/9672 0/9586 1/0599 0/9594 0/8694 0/9965 1/0016 0/9659 

H G6�� 1/0174 1/0313 0/9633 1/0274 1/0285 0/9977 1/0425 1/0738 

  

 �	b<�@��L �0  @��.�� �0 h
� `� ,�8+�� B
	��� B@��3�� ��E     .�D8+ �
D� 4�DM3+ u	OD7 �
� �WL B

 h
�@��3�� ��E �� @
k�� G�+ u	O7 �
� �WL Bs5�  j����6 @� :�8+ s�� V�� 

  

��� � =  � � �	
�	

�



�

�

	
�
 

�. �. 
∑ �	
 = 1�

�  � = 1,2, … , � 

∑ �	
 = 1�	
�  � = 1,2, … , � 

�	
 = 0 �� 1 
 C$�6- ;�
 DT��X ���	 i  G6�� ��  j  

  

 ��: �� @.Dij ��23 
-0� �8�-	�. J
7�" j�.�� i  9+��L Jj �Xij ��23 
-0� ) @D��L �	b<� j8 �.....�1�2( 

i ) �.�� @�8 �.....�1�2 ( j @. �8+Xij       9+ ���c�D8+ �D� h
D� GD�+ sDF .�8+ `� � �c7 �	b<� �	[�� 4�D3  �+ED"+ 

GAMS  j���� h�
I �� .�8+ �
� 4�M3+5.�8+ �
� ��+� ��23 @��L @� �.�� �	b<� JM	�3 � 

  
 ;��:5- DT��X G6�� �� ����  

G6��  ����  

A 3  

B  7  

C  8  

D  4  

E  6  

F 5  

G 2  

H 1  
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5-6  G�/�6 ����O������ � ��  

@��L B
-�� �: �� @. �8+ ����� @�8� @>NQ �� B
-�  �D;Z�� � ��	7�bL ,�8+�� }�>3 B
-�    4�DM3+ ��D2��0

�� �0�N� A��� `� 9+ ���c�8+ �� \
v+ ��. G�+ .��� 4
� ��  �0�N� g��6�       �D5��E3 �D� B��� RM-D8 B+�D� �
D�

 �1�
5� 9+ }�>3�� 4�M3+ ���@�N�+ .� 4
� A��� �a��6�   ���0 +� �0�N�»@
7�" A��� «�� �t3 �� .
3�	; ^
0 9+ ��M�+ 

@��L ��0  `	5c� }�>3 @� ���; ���0 �8+ @. G���2	�  �0�ND� ) G��D��.  @
D7�" (+� �� ����  ���D;  �D0 �  G��D��. 

�0�N� )����; G	� +� (@
7�" G���2	 
-��� @��+� �0.    �@D��L �D0 @� }�>3 i
6� �D�   \D�S�� sD��  B�+(D;26  4�DM3+

�� ���. ��;Z�� g
�<� �+�3+ @� @I�� � C����1�+ �}�>3 B+�� �0      @D��L B+�D� ED	3 ���D-�� B�D0   ��+� ��DI� B
D-�. 

@��L f���3 ����9�+ �a��6� \�S�� � @
7�" A��� ,�8+�� B
-� @��L s	
O� �� �
�
	��� B�0 �� 4�M3+ B
-� .��� 

����9�+ f���3 @��L B
-� 9+ �� �t-� �8��� �� ��� :�+����9 �3���27 � ����9�+ �3��	�28 .  ��D3��� ����9�+ 9+ ��t-�

@��L ^+
0+ @� ���	�8� �8��� 3��0 .�8+ B
-�@3�1  
D� @�c; @.�   @D��L 9+ ^
D0    @�D8� ��DM�+ �B
D-�    �D� ���D0

@�8� G	� �0�N� G����. � �3��� �0�N� G���2	� �8+ �0X @M	�3���     @D��L �D3��� ���D�9�+ ��D5��� ��   9+ B
D-�

 \	.��@��L B+�� �0�N� �� @
7�" A�+�� �� ���c�8+ �0 ��B+�� .� @��L �	c	. ����9�+ 
-�B    `D	5c� B�D0��	6� 9+


-3�� ���	3 \��o G	13�	�29 e���� ��- G�
���30 �� �+�� ��c�8+ j���� �+���3 �� @. @3�13��0 .��. �1   �<D2�

 �	c	. ����9�+ B+�� ��;�NL �t3 h���+ �� R0�Z� G�+ �� ��8+@��L 
-� � sNK �@��L B�w�+ �8�-	�. J
7�" B

 9+ 
6�@��L 
-�.�8+ �
� @���>� �1�
5� �� B 

  

  
��"�%+ 1- ��
�*	 
�E+��� ���� O� ��� � C?Y G6�� 8I�D=
 �!(�# � ��  

  

@� �.�� B
	��� �a�bO� G	� J
7�" ���t-� G�+ B+��   ���D7 @D��� ��     GD�+ G	13�D	� � @ND8�O� @
D7�"  �D0 

@�  �� �a�bO� J
7�" j
-���3 �+�-�@��L �0  j���� h�
I ��6    @
D7�" GD�+ @S�0 .�8+ �
� ��+� R���3 �D��. 

 9+ e� �a�bO� J
7�" G	13�	� @. �M3: 9+ .�8+ ��2	� B
	��� �a�bO� G	� �0�N� �
���@��L 
-�  �D��. @� B

 ��8+ @�"�� R0�. gb3 9+�� �+��  �"�; @M	�3@��L 
-�4�M3+ B .��+� �N8�-� �	c	. ��
�  

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

ABCDEFGH

B
-� @��L 9+ sNK �a�bO� @
7�" G	13�	� B
-� @��L 9+ 
6� �a�bO� @
7�" G	13�	�



 ���� �
�
 	�������� ����� � ����� � ��� �!� �" ��#� ���$%��&  ��� �'� (  /�+��5�0 � ���o� G���3/41 

 ;��:6- ��
�*	 
�E+��� !(�#	  8I�D=
G6�� C?Y ���� O� ��� � � ��  

G6��   O� C?Y���� � ��  ����   O� ������� � ��  

A 376703/0  3  016955/0 

B  465901/0 7  412986/0 

C  294047/0 8  000176/0 

D  604662/0 4  0000115/0  

E  414776/0 6  287795/0  

F  496991/0 5  522308/0 

G 414776/0 2  442105/0 

H  617111/0 2  013807/0 

��E+��
  460620875/0 ��E+��
 212016644/0 

  

6-  \=�  

 @� �>"+ BZ�+��8+�b�	C ;	� ��	� A��-� z+���+ j����� B\�. �0��.�  
D-S �.�� `� B \D�.  ���D.�   }�D���

�� ��� R0�Z� B�t3 �3�N� ���� 9+ .�� �+�� \�. ��	� A��-� z+���+ �"�; @M	�3 �0��.�    �D8+ 
D	c� ����7 ��

�� .��� ��1-� s. B��:��8 R�+E"+ ���� @. @0� �0B ��	L+ J��>�  rD�+�� � ��1-� uW8 �� BZ�+��8+   ��D	� sD��>�� 

B�0
F+� \�. ��.��5� � 9+ B�0��O� �
7+ R0�Z� �9�F G�+ �� +� @� ��L ��+� )�b�L+    R0�ZD� f��D�3 .�8+

 ��23 �o�F�� 
0� C0 +E"+�� 
	��� A��-� 9+ �N	.�� ��9�� ���    |�ED� ���Dc-� B+EDI+ J���M� 9+ @. 
-.    � �D8+ �D�

@� s��>�� r�+�� J68��  B+�� �0+� �+�-�@�  �8�  ����: C0 +E"+ ��/-2	� ���
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