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Abstract 

Governments are the main funder of universities. The university as a multi-mission 

institution has a lot of heterogeneity, nevertheless, the government should take into 

account the multi-tasking and these heterogeneities in resource allocation. This 

paper aims to indicate that the research performance is different between universities 

and their field of sciences, and thereby resources should be allocated differently. In 

this paper, the inefficiency of resource allocation evaluate at the level of the 

university and the field of science. To achieve these goals, the research performance 

of a sample of comprehensive public universities and their field of sciences is 

evaluated by utilizing a multi-step data envelopment analysis approach. The findings 

results show that the government not only should consider the mechanism of 

resource allocation between universities but also should pay attention to the 

differences between the field of sciences. Results indicate that in the sample, about 

30% of the resource inefficiency is related to the university level and 70% is due to 

inefficiency within the field of sciences. Therefore, policymakers should take into 
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account the heterogeneity of the universities and the field of sciences to improve 

research performance. 
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, ���%
�� �%� .z� �.��y ��( ���'� � ��( ����)- ��%}  �$-� . $�G
��*� ��  ��#$� 

"F
�� ���� � *������� �#( ���� ����C, �#��� �  �$��#��%  $cT���  ���$���� ��  $
�� 
� *�$� 
���4)-� �� 26��H �B#<� ���� ��  "$�  �$'��  "$
 ����  �$� �  ����)$-  �$� � $��� *����  "$
  �$��� �� 

/	��0 1
��� &
� �� ��� .�.
��
%*� �� �%� "��8� �
 "!#� "
 ~� $%H  .$��  ��$B ��  *~�$
 �� 
#���, 26��H �B#<� ������ "
 J�� {�= "
 {�= ���4)-� ���#B  .  

  

3 .���� 	�� )1��2  

�� "���� B��# "a-�6� �.32
� ���;<� ��.= ��, {#2� ��V���* {#2� �<%*"  $�C� �  $-��'�� 
� ������, � 3B@s���� 
��� ��B �-�.  

 ��;H1. 
�	 ?<��S� .+S)QK�  
�M,�-.��Z � .�!/)	
  
O<"� :�;��R X�+� +)���Z;"� �� .
�[
�	 K	 �
	Q%� Y+T+� � 
�;S��\ �#= 3S�Q]. 

 K�IJ��� �#  T+�QU  

�.32
� 
���;<� 


��� 
���;< 

��
�� ���-� )>~�8� 
2��– ���;<� 2+��� � !��+�*  
>~�8� 
2�� – ��.�,* ���c� >~�8� �
�%� ��, 2�� � 
�� 22
���* 

��)� �  (...�
�%" ��B �� �<%��� u#<#3-�  

��4�� 
���;< 

>����)-� ���c� )H��B �#+ ���)-�,(  

)����� ���;< �.32
�� HA�K �� 
� �.:�� � ���4��     .�$-� ��$�  �$-�
 ���;<
�G
��*� H��#�      $
.?� >�#$A "$
 "$� �.$32
� .
 .zx�� � �� $%� 86� $�d  ��� ��#$� $%
�� 
��.T  ")C.= A#� ���  ��.
� "
 ����4� �   Y��! �� �� ��4 ������ �� �#B .{�~ "
 .��  �$-� 
"� ���c� ��-��� � #?����%�� �� "V-x� ���;< � "���.
 �%@,  J�#$�   ��$��  R$+� �  ��$�  

P#
.� "
 "!�#
 �#
�� �� ��#T�� "!�#
 "�~�- ��.	)-� ��B �-�.  
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��;H 4. #�!)� ^+� ���N ?�Q[� _
�Q�#�= U(� .�!/)	
  
O<"� :�?
$� 3S�Q].  

_
�Q�  �Q!)�QR  `	�S)	 &�Q��  ��	;B  �aE	;B 

"!�#
 �#
��  7/858540  4/2117931  554913  1231361  

���c� ��-��� c����  5/580  99061/167  7/392  25/892 

���c� #?����%�� c����  88/30981  86/12097  5/18284  57208  

)����� �.32
� ���;<�  6518325  6747455  1204400  20400000  

�� "���� *�K�a� "
 -�.
� +.
�  0+�$B  �$�,  M$'�  "$)+��.<  ��$B  �$-� . c$:��� 
�.32
� ���;<� ������� �� �� ���#
� �%. ������ �� �#B  .  

 

�	
+�) 2. 
�	QK� /#�01 
�M,�-� .�!/)	
 �#  
O<"� :V	�W
�	 X�+� +)���Z;"� K	 ���\ b+1+M�	 .  

���#
� 2* )����� ���;< �.32
�� ������� �� 
 ����� �� � �-� M2V� "G�  .���%�   �$-�

 "��� ������� � ������ >��4� �.32
� �� ���  .��.=Y�K  Y�#$- �% �$-�?�  "$�   $%� � $%� 

>��4� 
�� ��.= ��, ���� %& ������� ��@ �%�� �� �#B %� +�k.  ���#
� ���
B 3 � $%.   "$�
� ���� �� H� �.32
� �� ��.= .� �.32
� �A��� *��� 
��� ��  �$��   ��.$= "$�  �$�,  ����

.�  � ��������@ %��V3 ����)V .H
�T  "� �-� .���� ��
�� ������� ��, "�#
� ��#�  $-�.
�* 
��.= {#2� �<%" 
�.)�%� �.32
� �� ")B�� �-�.  
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�	
+�) 3. ;^�
 
�M,�- .��Z �# K	 �E 
�M,�-  .�!/)	
  
O<"�+) X�+� V	�W
�	 :���Z;"� �� K	�\ .b+1+M�	  

�� �)� ��#����., ����,  *#������c� #?����%�� "
 34��& 4  ��.$=  2$A�� ��  ���#$
� 
�%. 0	�� �-� .#?����%�� �.
,       ��
��$� � ��)$V� ����)$- M$� � ���$'� M$� �������� 


 � ���� ��B ������ #?���� ���c��� �������  @= �� �$�% "$�  �$�,  2$A��    �.$32
� >��$4�
�   ��   .�-�  

  
�	
+�) 4. +:/)	
 
	;&���� M[� ?�Qc 4 ,^	 .��Z� .�!/)	
 �#  

O<"� :V	�W
�	 X�+� +)���Z;"� K	 .
	
 �#= ?��d� L#�01 � ?��)�� ��D= eK+�N '�-�.  
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�g��, ���Z 
2�� � ��
B �  �� "� �� H��#� 2A��  .C%�� �#� $��  ���$���� �  ��
��$�� 
�.32
� ��)V� .���c� �g��, �� �$Z  $
2�� c� $���  "$
 34� $�&  ���$���� �  ��.$= ��  "$���� 

���  �-�: 

 

�	
+�) 5. �g-	 
	;&�= #Q\h �,-� &�Q�� ?� M[�Qc .��Z �#= .;�-.   
O<"� :V	�W
�	 X�+� +)���Z;"� K	 .
	
 �#= ?��d� L#�01 � ?��)�� ��D= eK+�N '�-� . 

�� �'�%*� � Y��! ��%. �#�%1 1
��� �#
�� 
�� 4 2A� ��.=� :�-� ��B ���� ���� 

 

�	
+�) 6. K+��O O��"� �+�-� �QR .��Z �#= .;�- .�!/)	
  �#  
O<"� :V	�W
�	 X�+� +)���Z;"� K	 )	+�QR ?H
+� ?)C��.   
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��
� �#D "� 
��� *�B ��L� .
 �#�%1 � /	��0 1
��� �-#�  �$���  "$
  *���$���� �� 
EF- �c
, ��%.%� ������� ��  ���$K,  $��  �$��#� ��  ��@$
�  $/	��0  1
�$��  ��$��  �.$
, 

��R=.z�, .
 �.32
� ��.= �� �.'
 ��.a
. 

  

4 .4�� )1��2  

�� �$$%� 86�$$�d �$$
 "$$!#� "$$
 J�� @?�$$%" � 26�$$�H $$�B#<� ����*�$$� �� $$%& J�� 
��(  "2K.� �, "
��� ��� �#)-�< � #��.- )2016 :1261 (���4)-� �����M .�%� J����  "$
  �$� 

�%� ��3�� �� ����� ��#)
 ���M D ��� �� ����� *"2K.� .�, �.� .z� "
 �� H��y %�  0$/	� 
)Specialization(* � .z� �� �����, @?� $%"  $���M . $�G
���  �$
  &$
�  �)C.$= �� � $%� J�� 

��#+�M �V��#�  ����)$-  �$�,  $���;<�  ���$����� �� ��  .$I�  >��$4� �� ��4 $��  *����)$- 
0/	� � �� �����,* -�.
� �
��%M .J�� ")4= ��B  "$
 � $%�  .D�$+ 
�� $�� ����  "$�  �$
 

&
� �  ����#�  "$
 @?� $%" � 26� $�H ��� $��  b�$+ ��cC $�� �$�, 86�� ��$8�  >�$V-x� 
J�#�   ���� �+��.<  .  

�� �%� �
VT ��  ��#$+�M  ���$
�M  "$( � $���@ ��  ���$����%  $�C� )Technical Efficiency (
B��� �� ��%.%�  �/	��0 )Allocation (y-����� 1
��� "
 �%=;� ��,  *��.$=  "$( � $���@ 
"
 ��%.%� EF-  ���$���� �  "$( � $���@  $
��  ��.$=  �$�  �$-� .J��  {�$T  "$
  {�$T  "$
  �$� 

���!�  �� ��� �� �������% H� �� "
 >�.z� ���� ��.=� � ��.
 ��.=� 34��&  $���M .@� $%� 
�%� J�� 5�6� ����� cT��� ������� �� %�c� p��?)��� ��#
 ���K��, �  �� �-�  .  

�.
, 
	��� #��� ��, BCC � ���4)-�� �#B �  �� "� ����
 .
 �.C� �)��.  �a$V�  "$
 
8�$$�u� )Variable Return to Scale( �$$-��� "$$
 .$$�H ����$$
 �� >��$$4� �#$$!�� 8�$$�u� 

���K��, B�#� �* �)� ����
 �� ���4)-��. �aV� "
 8� $�u�  y$!#�  $��  �#$B  �$
  "a$-�6� 
�����% �C�* 26��H T��d  .$�,   .$= "$f����� . $�G
��*� �� �   �$!  "$�  @$�.
�  .$
  �$�%.%� � 

/	��0 .)'
 1
��� �-� �  �.$C � $%�  �$-�  "$�  �$�%.%�  �$K��  $B�#� �  $�.)���  .$
 
!�.+�  *����� �� 9#� ���� �#6�)Input-Oriented  {�$= .�$-� ��B ���4)-� (  �$�,  �.$
 {�~, 

#���, 34��& �������% � >�#A "
 ������� � ��.= EF-%. :�-�  
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{�= Y��  

�� �%� *"2K.� �����%  ��.= .��� �������  �$�,   *"$�#
��� T $�u�   �$- �$
%.  ���$����   �$�
?�-��� ��B � >�.
� �����% ��.	)-� �� ��.= .�%� #���, >�#/
 �%. �� �B�
  .  

1

1

Min
 

1,2, ,s.t. 

1,2, ,

0 1,2, ,

1

g

n
g n g

j ij i i

j

n
g

j rj rj

j

j

X X i m

Y Y r s

j n

θ

λ θ

λ

λ

λ

=

=

≤ = …

≥ = …

≥ = …

=

∑

∑

∑  
"�  �  ��n 
/� �K���M =�.,* DMU*   �$
m   � ���$'�s  ����)$-  �#$!� ���� . $�G
��*� 
��  )�� ����� ������� �����% � �� .�-� ��.= .�%�   ���$� �.$
� *{�T�%  �.$
,   .$�4   ��.$=

��V�� {#2��*  �< {#$2� $%*"   $�C {#$2��  $-��'� ��  ����$�� �,  3$B@s��� �� T �� $�u�   �$

��.= ��, � �� �#+ ��V
�%.� ������� � "a-�6� ��� �#B  *ps$- .    u#$3c� �� ���4)$-� �$


)����� �����% �� ��#� �#���  "a-�6� �� ��.= .� �#8��
�#
�� �.C �
 *1T�� �� .%� "� ��.=   �$�
�C .I� ��� '
 7./� "
 �aV� ��"� ���'� �  �#8��
 ����)- *��B�
 ���� ��  $� ��VK ���  �#$B .


 "
��� �%.�  :  

)ˆ (1/n n g

i i iY Y θ=  
{�= {��  

�
 ���4)-� �� ����)- �#8��
 ��.= ��, "��=��'(  *���$����  ����)$-  H$�  ���$����  �$
  �.$C 
�%� "� ��.= �� �����% �C� ")B�� ��B�
 H
�T "a-�6� �-�:  

1 1

)ˆ ˆ (1/
N N

n n

i i i i

n n

gY Y Y θ
= =

= =∑ ∑
 

��� 
g� �� ������� ��#
 ���� *��.= EF- �� ��#
 ������ 
�� *���  � H$��#� "��.(% .$� 
%�c� �.��y ��.= �#� �) ��%1  �/	��0 
 1
����� �  � (���@ ���� .
�%    ���$���� EF$- ��

  .�-� ��R=.z�  
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{�= {#-  

�� �%� *{�= .z� �.��y ��.= .
 �����% ������� ���%
�� �� �#B . �.$
, � $%�  *��$�  $-�.
� 
�� ���M "� ����@ �����% .� *������� �
 �.C ���� ��#
 .� %& �� ��.= �� �  �#$!�  ����)$- 

�#8��
  9#
?�)����)- �#8��
 {�
� ��.= �� ( "$�#�(  k�$-�   $%�  �$
  ��������$-,  $/	��0 
���� �������� � �#���
%1 1
��� �� ��#� .����� H
� k�.� %�c� �
  ��$
�  1
�$��  "$
  ����)$- 


�� .�, �-� %�C� � %� �
 1
��� .)
� "
 ��
� EF- ����)- -��� .*p< "2ZV� "���.
 � $%@, 
F+� �%. �� �
%� {�?�� ���:  

1

1
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1, 2, ,s.t. 
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Y Y r s

j n

θ

λ θ

λ

λ

λ

=

=

≤ = …

≥ = …

≥ = …

=

∑

∑

∑  
"�  �  ���

� ���� �.
��% �.��y ��.=  � ����     ��#$
 ���$� �#$!� �
 ������� �#8��
 ����)-
��.4��, ��.= ��, ���� �.
� p3� .�-� � �%* � ����� ��� � "( "����@  $��  ��#$�   ����)$-

�@C� ���
 ��%� �@C� ���'�%�  � ���%� � "(���@   ���$'� *����)$- �C� ���
    .��� ���$� �� �$�
� �� *p<%� � {�=� ��#��M ����@ ����)- �#8��
 ������� "� M� �� EF- ��.= ����  H$
�  ��.$� 

� M� �� �.��y �  *�� �� �-�
 �� %M )ˆ E

i
Y:(  

)ˆ (1/ˆ
i

c

i i

EY Y θ=  
{�= {��'(  

�#��� �������% H� ������� �� u�-�.
  �a$V�  .m���$K  ����)$-  �#8��$
 �  ����)$-  H$c4��
 
�� ��#� "a-�6� �.�:  

/ ˆ E

i i iY Yθ =  
� %� HT��K ��-, �%. �� {�?�� ���:  
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1

1

Min
 

1,2, ,s.t. 

1,2, ,

0 1,2, ,

1

i

n

j j i i

j

n

j j j

j
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X X i m

Y Y r s

j n

θ

λ θ

λ
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λ

=

=

≤ = …

≥ = …

≥ = …

=

∑

∑

∑  
�
 "a-�6� ���8� �������% �#C � ���4)-� �� {�= ��, HaT �� ��#� �������%  H$�  ���$���� �� 

"
 �������% /	��0 1
��� � �������% ����� ��.= *�� @?�%" �.�:  

i

i

ˆ

ˆ ˆ ˆ
i i

i i

i

g c

iE E

i

Y Y Y

Y Y Y
θ θ θ= = ⋅ = ⋅

 
  

5 .	���6 .���� "1��7 
8.�� ���� 	�  

�� �%� �
VT �.
, 
	��� �����% �� ���� ��, ���'� ��,  ��.$= % $�c�  ���$c�  ��$-��� c� $�*�� 
���c� #?����%�� c���� � ����@ "!�#
 � ����)- ���;<� ��.= % $�c� �.� $�y  $����  ���$c� 
���-� �
�%" ��B �� �-%� u#<#3-� � ����@  >����)$-�  "$
 �   ���4)$-�  ��$B  �$-� . �.$
, 

���4)-� �� �%� *J�� �
 "!#� "
 �%� "� �
%� ���c� ���K��, ��#� -�.
� .)
� %�  ��$V�, 3 
.
�.
 9#
?� ���c� ����, �� �  $!�.+�  �$�  *�$B�
 �� ����  �$�, 12  ���$����  1��$!  $)���� 

���4)-� ��B �-�.  

�� Y��! 2*   ���$� >�.$
� ��)
� *�#�R� J�� daD�%  ��.$=  �$�,   ���$���� j$2)	�   �$�
��
� .�-� ��B ��.	)-�    $
 *�$-� 0	$�� "� �#D��  ��.$=  �$�,  $%&   $
 � ���$������ 

������� ��, H
�T >��4� j2)	� '!#��  .���� �#!�������  $��  �#$B  .$=��  {#$2� �< $%" � 
��.= �C� � -��'��* 
�.)�%� ����@ �����% ������ ��.= �, 3B@s��� ��  .$)
�%� � $���@ 
�����%   .����� ��  
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��;H 2. %	��) 	��E�� .��Z �#= .�!/)	
.  
O<"� :�?
$� 3S�Q].  

*�) .�!/)	
  .��Z *+,- )��)	�  .��Z *+,- �1�?  .��Z "$� � �;"���  .��Z K���/E= � M�Di�	
�  

�����"  000/1  000/1  848/0  293/0  

2�#
�  667/0 980/0 000/1 296/0 

.a�%@  496/0 000/1 000/1 486/0 

����#+�  317/0 813/0 000/1 000/1 

���,  652/0 926/0  946/0 455/0 

��?��  000/1  976/0  751/0  267/0 

���.�  642/0 864/0 560/0 222/0 

)�'
�  837/0 867/0 000/1 000/1 

��.
(  449/0  822/0  868/0 167/0  

B���.  658/0 000/1 733/0 000/1 

-��.C�  000/1 000/1 000/1 854/0 

%�@  653/0  000/1  551/0  702/0  

�� Y��! 3 u�-�.
 ���� ��, ������� ��, *"�#
� >�.
� �����% �� ���K  �$�,  j$2)	� 
����  ��B �-� .��
� �#D "� �� �%� Y��! 0	�� *�-� ������� .a�%@ �
  �)$B�� )�� $��� 
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