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Evaluations: Application to the Ranking of Basketball Players
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making units (DMUs) often involves weighting only a few inputs and outputs and ignoring the remaining 
variables by assigning them a zero weight. Widespread literature indicates the need to avoid zero weights, 
and some authors claim that the fact that a given DMU attaches very different weights to the variables 
involved in the assessments may be a concern �����������#�������_�������]�
��������'�����;<<?�!�'
���
�����
	

��������$���	��������	�������
�	
��$�
�
	
�����
�����
������������
�����������	
����	
����
�����#	���
���
���	
�����	
��
���/������������
��\������\�
x����]
����	��;<H<���/��������X�����}�����!�'
���������
�
��
that paper guarantees nonzero weights while at the same time it tries to avoid large differences in the values 
of multipliers. An application to the ranking of basketball players involved specifying a limit for allowable 
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lead to unreasonable results.
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ation of each unit occurs within the range of weights of all the DMUs to provide a peer evaluation (instead of 
a self-evaluation), allowing for ranking of the DMUs.

To address the problems associated with alternate optima for the weights in the CCR model, some authors 
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evaluations. Such models would include the well-known benevolent and aggressive formulations (Doyle & Green, 
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of all the DMUs, while maintaining the self-evaluation of the unit under assessment (see Liang, Wu, Cook, 
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neutral DEA model through which each DMU determines the weights only from its own point of view without 
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the outputs in its assessment, which can effectively reduce the number of zero weights for outputs.
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to avoid large differences in the weights attached to both inputs and outputs, which also guarantees nonzero 
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to avoid large differences in weights.

Widespread literature indicates the need to avoid zero weights in DEA assessments, and a number of authors 
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optimal solutions in the CCR model (i.e., those in F NF 1 ), evaluated after specifying a limit for the allowable 
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E) with the least dissimilar weights. The approach also guarantees nonzero weights.

A variant of this approach is evident in the current paper, because the limit for the allowable differences in 
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the model DMUs, and their weights are considered in setting the limit for allowable differences in the weights 
used in the assessment of the DMUs.
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��F NF  with weights that are different from those provided by 
the CCR model for these DMUs, which is of particular interest in the attempt to prevent unreasonable weights 
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because the procedure does not involve selecting between the optimal solutions of the DMUs in F NF . Fur-
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The current paper includes an application of the proposed approach to the ranking of basketball players. 
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which attaches the same value to all the statistical indicators (e.g., points, rebounds, assists, fouls, etc.). The 

����$���	��	���������	��������%&�+�#
/
�
	��
��	
���
�
������$�
�
	�������/�������������
������	
��������
	
��	��
�
�����	����������&_:�	����_�������	���!����������	���	������������
��������	
���	
����
�
�������#���	��
on the relative importance of the different aspects of the game in the form of some assurance region (AR) 
����	��
�	���'
��������]
����	����'
��������]�
	
��H=@��!�%���	�������_�������	���!��;<<=�������	
��	$���	���
����������
��_�������\�
x������]
����	��;<<?��	�������������
����
�
������$�
�
	��/�	$����	
����	����	����-
	
��!�{�$������	
��������
��
��_�������	���!��;<<=���
����	���������	
������
���������������$

�
�
����������	�
�������	�
�	����	�
�����������	��
�����
������	�#	!

'
�������������	

��������$���	�������������������
�����������	
������/����	/���������������	
��&_:�6������
	�������	
���������!�&_:�6������
������	
�������$�������
���	
���	
�������������������������	
����
�	
��
most valuable player (MVP) award. These players were necessary to set the limit for the allowable differences 
in the importance attached to the different aspects of the game in the assessment of players. The proposed 
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the present paper are therefore different depending on whether or not the corresponding DMU is a model DMU.

Model DMUs
Throughout this section, the assumption is that n DMUs use m inputs to produce s outputs, which must 

be strictly positive. M is the set of model DMUs, and DMUd is a given unit in M. Model DMUs are assumed 
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model. In such a situation, model DMUd must choose, among all of its alternate optima in the CCR model, the 
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dMax !  (1)

s.t.
m

d
i id

i 1
x 1,  

�

� �	  (1.1)

s
d
r rd

r 1
y 1,

�

� �	 � �H!;�

m s
d d
i ij r rj

i 1 r 1
- x y 0,  j 1,..., n,
� �

� � � � �	 	  (1.3)

d
I i id Iz x h ,  i 1,...,m,� � � �  (1.4)

d
O r rd Oz y h ,  r 1,...,s,� � � �  (1.5)

I
d

I

z ,
h
� !  (1.6)

O
d

O

z
h
� ! � �H!?�

d d
i r I I O O d, , z , h , z , h , 0.� � ! �
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��__\��������������d. In 1.4 to 
1.5, the constraints force all the input virtuals and all the output virtuals to vary in between the bounds zI and 
hI and the bounds zO and hO, respectively. As a result, the ratios between each couple of input (output) virtu-
als are all greater than or equal to zI�
I (zO�
O�!�������H�
����������#
�
x
���¼d, and both zI�
I and zO�
O are 
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+* Model 1 has a global optimum.
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����
/�������$��$�����/����#
�
x
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I and hO�����/�����������
���	

��������	���	�
���������
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bounding these two variables appropriately.

Let " #d d d d
1 m 1 s,..., , ,...,� � � �� � � �  be an optimal solution of the dual formulation of the CCR model satisfying d

i 0,� $�  i 

��H���������� d
r 0,� $� �����H���������
������	
��������	
����#
�	��/����������d�
��2���	������
��	�!���#	��������

% &d
I i idi 1,...,m

z : min x ,
�

� ���  % &d
I i idi 1,...,m

h : max x ,
�

� �� �  % &d
O r rdr 1,...,s

z : min y ,
�

� �� �  % &d
O r rdr 1,...,s

h : max y
�

� �� � , and OI
d

I O

zz: min , ,
h h
' (

! � ) *
+ ,

��
�

� �  which are 

all strictly positive scalars (because the assumption is that actual inputs and outputs are strictly positive). It 

is easy to check that " #d d d d
1 m 1 s I I O O d,..., , ,..., , z , h , z , h ,� � � � !� �� � �� � � �  is a feasible solution of Model 1 with an associated 

������
��	
���/*��	
����>����� d!� . In addition, if " #d d d d
1 m 1 s I I O O d,..., , ,..., , z , h , z , h ,� � � � !  is a feasible solution of 

Model 1 with either I
d

1h $
!�

 or O
d

1h $
!�

, then d d! � !� ��
��������#������� I
d

1h $
!�

, then I
d d

I I

z 1
h h

! � � � !� ). Thus, 

solving Model 1 involves restricting the search for its optimal solution to those feasible solutions satisfying the 

two additional restrictions, I
d

1h �
!�

 and O
d

1h �
!�

. This subset of the feasible region of Model 1 is therefore a 
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�������������
����62��
���/����$
����¼d�����������	
��������	��!�:�������¼d belongs to (0,1], one must solve Model 1 for a set of 
�����������¼d�$
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1, and decrease the parameter, with a decrement of, say, 0.0001, until a feasible solution emerges. Obviously, 
if solutions that are more accurate are required, one could choose a smaller decrement. Note, however, that 
in the case of having either one input or one output, one could convert Model 1 into a linear problem. For 
�#�������
��
��������������	��	�����
��	
������
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���������	�����	����$�������>�
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�
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solution by means of a linear problem.

Model 1 is formulated in terms of virtuals instead of absolute weights (this is also proposed as another 
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��\������	���!��;<H<���!�'
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evaluation approach proposed in this paper is to avoid large differences in the relative importance attached to 
the involved variables, which in many instances one can achieve more appropriately using virtuals instead of 
absolute weights. In particular, the indicators used in the application portion of this paper to describe the differ-
ent aspects of basketball are measured in units such that the comparisons between the corresponding absolute 
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one optimal solution of the dual multiplier formulation of the CCR model for these units with nonzero weights. 
This guarantees that *

d 0,! $ �/����������	
����#
�
x�	
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��������H!

Furthermore, *
d!  provides insight into how much model DMUd needs to unbalance the relative importance 
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d (0,1],! 
  

and the lower the value of *
d! , the larger the differences in the relative importance attached to the variables 
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of the highest one. On the contrary, if *

d 1,! �  DMUd�������/����	����������
��	������$
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�
	��
with the same virtual for all the inputs and the same virtual for all the outputs. The latter case might indicate 
that DMUd performed well on all the variables.

��������	
+* If d* d* d* d*
1 m 1 s( ,..., , ,..., )� � � �  is an optimal solution of Model 1 for a given DMUd in M, then d*

i 0,� $  

��H���������� d*

r 0,� $ �����H����!

�����*
Trivial. 
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����	��	������	�/�������
	�������	����	
�	�	
��������������
����/��������H�����	
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model DMUs do not have zero weights.

The Remaining DMUs
Suppose that DMUd is a given unit that does not belong to M. For such DMUs, one needs to choose the 
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m s
d d
i ij r rj

i 1 r 1
- x y 0,  j 1,..., n,    
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d
I i id Iz x h ,  i 1,...,m,� � � � � �;!��

d
O r rd Oz y h ,  r 1,...,s,                   � � � � � �;!��

*I

I

z ,                                                
h
� ! � �;!j�
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O

z ,                                               
h
� ! � �;!��

d d
i r I I O O, , z , h , z , h 0.� � �

where *! �
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��������� * *
jj M

: min .
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the model DMUs are now used to specify the limit for the allowable differences in virtuals in the assessment 
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�
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	�!�'��/������
�������d is assessed with weights in which both the virtual inputs among 
themselves and the virtual outputs among themselves cannot be more dissimilar than those of the model DMU 
that needs to unbalance more its weights (as measured by *! ��	��/����	����������
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������������� occurs with a set of strictly positive weights. The ap-
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$�
�
	��$
	
�x����������	
������	
��������	
��������������������
>��!�������;�����$�����������������	����
	
������
�����������
����	
�������
��F NF  with reference to a different set of weights, also used in the 
�������	
������	
������������
���
����	��������	�������
�	
��$�
�
	
�����
�����
������������
����������-
ations. As for the DMUs that are not model DMUs, if these need to unbalance their weights more than 
does the model DMU with the most dissimilar weights (i.e., more than *! ��	����
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If one denotes by d* d* d* d*
1 m 1 s( ,..., , ,..., )� � � �  the optimal solution of either Model 1, if the corresponding DMUd is 
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AR constraints) often leads to nonzero weights and may further help reduce the dispersion in weights. Ramón 
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which represents the limit for the allowable differences in weights in the assessment of the DMUs. As for this 
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�	�
�������x����$�
�
	��!�"��	
�������$
�������
��	
�������
��/����#���	���
�
�������$�������
���	
���	
���
of some good DMUs or players (termed model DMUs according to Charnes et al., 1990, and Brockett et al., 
H==?��$
����$�
�
	�����������	����	�	
�����������¼* in an identical manner by simply replacing the set E, or 
that of the DMUs assessed without slacks, with M.
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Application: Ranking Basketball Players
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forward, power forward, and center, with the purpose of ensuring homogeneous samples when assessing the 
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per game to treat the information regarding this indicator as an output that decreases with increases 
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the one evident in the ACB League.
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player. The purpose of this transformation is the same as in ITURN.
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player.

The DEA model used is the output-oriented CCR model with a constant input and with outputs being 
the indicators above described;����	��	
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for the players in a given position (e.g., an assessment of their defensive or offensive games) are included but 
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by imposing some preferences over these variables with weight restrictions. In the latter respect, note that 
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identify some model players, whose weights are required to set a limit for the allowable differences in weights 
in the assessments of the players.
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players, media, and supporters, the ACB League awards MVP status to the player with the best score obtained 
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Table 1
>
�
	
��	���	���������	#�����

Player CCR score AFG AFT REB AST STE ITURN NFO FOPP
Bueno, A. H!H?�� j!?� H!;� 4.13 0.66 1.00 <!j; ;!;@ 3.03
Ramos, P.J. H!�@;H 3.34 0.30 4.04 0.15 0.19 <!j? ;!�H 1.04
Triguero, J. H!;;<; ;!;? 1.60 �!;j 0.56 0.94 <!@� ;!<< ;!��
Savanovic, D. 1.0000 �!?j 1.39 �!j? H!;< <!@� <!�? �!;< ;!�?
Hdez-Sonseca, E. H!Hj�@ �!;� H!?; 5.43 <!@? <!=? 0.61 ;!�? ;!H?
Wideman, T. 1.3055 �!@j 1.99 4.19 <!?; <!?@ 0.50 ;!<= 3.13
Popovic, P. H!HH�? �!=? 1.00 3.06 <!?j 0.31 <!�? ;!?@ H!?;
Junyent, O. 1.0000 H!j? 1.01 ;!�? 0.96 0.33 H!;< �!<@ 1.54
Vázquez, F. 1.0000 6.56 ;!<= 6.65 <!�@ <!=? H!;= 3.03 ;!�H
Andersen, D. 1.1599 3.50 1.49 �!j@ 1.06 0.39 <!?� ;!j@ H!=?
Santiago, D. H!;;=? ;!�? 0.94 H!@� 0.63 0.31 0.64 ;!j� ;!<�
Archibald, R. H!;HHj �!@H H!?j 4.31 0.63 <!?@ <!j; 1.63 �!;;
Ndong, B. H!<@�j 3.90 ;!<j �!@@ <!@H <!@� <!?� ;!?; ;!j�
Doblas, D. H!�@�= �!<@ 1.34 �!�@ 1.06 0.56 <!�? 1.31 ;!=�
Marconato, D. H!<�H? H!@; 0.39 �!�; <!�@ 0.35 H!;� ;!@� <!??
Borchardt, C. 1.0000 j!�? H!�@ =!@@ H!<@ 0.65 0.39 ;!Hj 5.46
Maric, A. 1.1054 1.66 0.96 3.50 <!�@ <!�@ 0.94 ;!@@ H!@�
Guardia, S. H!H?H? �!;? H!;< �!?; <!?; <!?j <!@= ;!j= ;!�H
Perovic, K. H!HH=? �!;� 1.59 3.94 <!�? <!@� <!�? ;!?; ;!?j
Miralles, A. H!H@H� ;!;@ <!j? 3.31 0.41 0.94 <!@= ;!�� 1.31
Kuqo, E. H!�j?; ;!;? <!@� 1.91 0.50 <!;� <!?� ;!�� 1.14
Asselin, J. H!<@?j 6.31 1.46 �!@� 1.00 0.94 0.49 ;!H� ;!�@
Rubio, G. H!H<?H 3.05 ;!;? 4.06 <!@� <!j; 0.49 ;!j; �!?�
Ibaka, S. 1.0000 3.54 <!�@ 4.60 <!;< 0.33 1.03 3.33 1.10
Alzamora, A. 1.0405 <!?; <!@@ ;!j@ <!j; 0.35 H!;� ;!?? ;!j;
Eley, B. H!H==@ 3.33 H!;� j!?� <!@� H!;; 0.43 H!;� �!;�
Fernández, J. 1.0163 1.35 0.40 ;!;< <!H? <!�? H!;< �!<? 1.10
Garcés, R. H!;<jH 1.63 0.55 �!;j 0.19 0.56 1.03 ;!j� 1.66
Barnes, L. H!;;@= �!?� 1.04 �!;j <!?@ <!=? 0.64 ;!;j H!?;
7�*�������! H!;Hj� 3.19 1.16 5.91 1.19 1.00 <!j@ ;!;j H!@@
Savané, S. 1.1490 4.36 H!;� 4.66 1.19 <!?; <!?H ;!j< ;!��
Reyes, F. 1.0000 �!?= ;!?? 9.40 H!?? 1.30 <!j? ;!�� 5.33
Splitter, T. 1.0000 ?!<< ;!�� �!;? ;!Hj 1.50 <!j@ H!?� 5.19
McDonald, W. H!;j�j �!�? 0.39 4.06 0.63 0.44 1.00 1.94 1.06
Barac, S. 1.0109 <!=; 0.35 3.09 <!j; <!;� H!;@ ;!j? <!j?

'�/���;
�2�	"!
��	#�����	@#�
���	899J<899IA

Player Position Total Coaches Players Media Supporters
Felipe Reyes Center 90 ;j ;j ;j 15
Igor Rakocevic Guard ?j ;j 10 15 ;j
Tiago Splitter Center 40 15 15 10 0
Fran Vázquez Center 40 10 15 5 10
Juan Carlos Navarro Guard ;� 5 10 3 5

����B	���������	�����
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Splitter, and Fran Vázquez. These three players served as the model DMUs in the current analysis because 
they were the best players in that position in the opinion of the four communities involved in developing the 
ACB League.3
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remaining players) appear in Table 3.

Table 3
�����<���������	��
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Player AFG AFT REB AST STE ITURN NFO FOPP *
d!

Bueno, A. 0.03963 <!<��;; <!<H<H@ <!<��=@ <!;;@�� <!;@<�� 0.10009 <!<H�@j
Ramos, P.J. <!<��H? <!H;@?? <!<j;;= <!;j;�= <!;<H=H <!�?��H 0.09151 <!<�?�=
Triguero, J. <!<;<?H <!<;=�� 0.01104 <!<@��< <!;?;Hj <!;=j<H <!H;?j? <!<H=;j
Savanovic, D. 0.01336 0.03610 0.01404 <!H?<== <!<�<<? <!�<@�@ <!<@j<@ <!<;HHj
Hdez-Sonseca, E. <!<Hj?� <!<;=j= 0.00936 <!<j@?< <!;@�;H 0.31410 <!HH;H� <!<;��@
Wideman, T. <!<H�?� 0.14455 <!<H;�j <!<?��@ <!<�??= <!�H@�� <!H�?j� 0.01695
Popovic, P. 0.05015 0.04569 0.01495 0.09303 0.14653 <!�?�j� <!<@=j� <!<;���
Junyent, O. <!<�?@; <!<j@�� <!<;;;; <!<�H@� <!H???� <!;�@j� 0.10451 <!<�@��
Vázquez, F. 0.00904 <!<;@�@ <!<<@=; <!<@?�? <!<�H;� <!;�=�@ <!H<�;? <!<;;�@ <!H@�@@
Andersen, D. 0.01546 0.03640 <!<HjH; <!H�H?� <!H�=@= 0.39900 <!HH�H; <!<;?j;
Santiago, D. <!<;�j� 0.06166 0.03155 <!H;;�j <!H@�H� <!�=�;= <!H;��j <!<;@��
Archibald, R. 0.01631 0.03554 <!<H��; <!<==j; <!<?=�; <!jj@== <!<�@;@ <!<@<H@
Ndong, B. <!<H;�@ <!H;=�� 0.00999 0.05991 <!<j??< <!;=@<@ <!<=?�@ 0.01900
Doblas, D. <!<j;== <!<;=?� 0.00909 <!Hj;j? <!<?<?; <!j@@H� <!<j�<; <!<?���
Marconato, D. <!<�;jj <!Hj�<? <!<H?�� <!H;;�� 0.16699 <!;j=@? <!HH�j; <!<?�j�
Borchardt, C. 0.01045 0.03535 <!<�;�< <!<jj<; <!<=<�; 0.15041 <!<;?jH 0.05900
Maric, A. 0.03565 <!<�H@< 0.01693 <!Hj@<H <!Hj@<H <!��;�@ <!HH;<@ <!<�;H�
Guardia, S. <!<H?j= <!<�?=H 0.01545 <!H;;;= <!<?��< <!�jH�@ <!H;<�j <!<;�@?
Perovic, K. 0.01105 <!<;=�� 0.01195 <!H<<�; 0.30340 <!�?=<< 0.09416 <!<H?H;
Miralles, A. <!<;<j? <!<@;H; 0.01416 <!HHj�@ <!;?;Hj <!;@?<� <!H<@@� <!<�j?�
Kuqo, E. <!<;�<� <!<�@�H 0.03104 <!HH@jH <!;�<?H <!��=�; 0.13633 <!<j;H�
Asselin, J. <!<�?<� <!<;=�@ <!<<@@= 0.04300 <!;�==@ <!;j�== <!H<=@� <!<H?�H
Rubio, G. <!<H;=� <!<=�j? <!<<=?< <!<�?<� <!<?��; <!�<�@j <!<@j;j <!<j?�;
Ibaka, S. 0.06996 <!<���? <!<H�<? <!;;?=� <!H��?� <!;�=�j <!<?��? 0.04144
Alzamora, A. <!<@;<< <!<�?<= <!<;;=� <!HH�@< 0.16699 <!;j=@? 0.11616 <!<;�jj
Eley, B. <!<;HH� <!<jj@H 0.01406 <!<@jH� <!�H�H@ <!���?� <!<jj?@ <!<;Hj?
Fernández, J. <!<��@� <!H�?�; <!<;�=� <!�jjj; <!H;�=? <!;�@j� <!H<j<@ <!<j�@?
Garcés, R. 0.03631 <!H<@j; 0.01394 <!�H�<; 0.10534 <!�H;H? <!H;j?j <!<�j?@
Barnes, L. <!<HH;; <!<�<;< <!<;�@� <!<j��; <!;�jHj 0.35595 <!H<H;j <!<;��?
7�*�������! <!<H�<@ <!<�j@� <!<<?<� <!H;@�� <!;;�@< <!�@=@H <!H<<@< <!<;;;�
Savané, S. <!<HHj@ 0.03994 <!<H<@� <!H�?H? <!<?<;� <!�@�<? <!H<=@; <!<;Hj�
Reyes, F. <!<H@�< 0.04509 0.01330 <!<?<?j 0.09615 <!;;<@� <!<�?�? <!<;��� 1.00000
Splitter, T. <!<;?�j <!<;�== <!<H<<@ <!<@=?= <!H;@=� <!;@=;� 0.03650 <!<H;H? <!�;��;
McDonald, W. <!<H?<� 0.15169 0.01459 <!<=�@< 0.13544 <!�;;;� <!H���; <!<jj??
Barac, S. 0.06450 <!H�@=� 0.01919 <!HH�j? <!;;?H� <!;j;H= <!H;j�; <!H<�@�
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in the roles that the different aspects of the game play in the assessment of the effectiveness of players in an 
attempt to prevent unrealistic weighting schemes. This, in particular, has guaranteed nonzero weights, as 
evident in the table, which means that no aspect of the game has been ignored in the assessment.

The values *
d!  for the model players in Table 3 show how much they need to unbalance the importance 

attached to the different aspects of the game to be rated as effective players. The value *
d 1! �  for Felipe Reyes, 

the MVP, indicates that he could be assessed as an effective player even with a set of weights in which all the 
variables would contribute equally to the score of effectiveness. Thus, Reyes is a good player in all aspects of 
the game. Tiago Splitter, with *

d 0.32662,! � �������	����/�������
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as an effective player. Fran Vázquez is the model player who needs to use the most dissimilar virtuals to be 
rated as effective. Therefore, his value, *

d 0.18388! � ��
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�	������	����	�¼*, which is the limit for the 
allowable differences in virtual weights used in the assessment of all the players. Therefore, all the players 
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optima for their weights, with at least one of these optimal solutions having nonzero weights. The values are 
<!<;�=��<!<H����<!<;�H������<!<<?=��������	
������$

�
��
�$�	
�	�	
���������������	����/�������	
�
���
�	����
weights drastically to be assessed as effective. Using these players in the proposed approach to specify the 
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�	����¼* tends to 0, the results obtained move closer to the results that the 
CCR model would provide.
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players reported to conserve space). The corresponding ranking of centers appears in Table 5.
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Table 5
�
�&��+

Rank Name _���������
���������� Rank Name _���������
����������
1 Reyes, F. 1.00000 19 Alzamora, A. H!j�;��
; Splitter, T. H!<�j?< ;< Ibaka, S. H!j��j?
3 Vázquez, F. H!<j??< ;H Wideman, T. H!j?j�H
4 Borchardt, C. H!�;HH< ;; Archibald, R. H!�;HH�
5 Ndong, B. H!��@@� ;� Marconato, D. H!��Hj;
6 Savanovic, D. H!�?<=H ;� Popovic, P. H!��HH?
? Savané, S. H!�;@<j ;j Eley, B. H!�?<==
@ Asselin, J. 1.46013 ;� Maric, A. H!�=H@=
9 Guardia, S. H!����? ;? Fernández, J. H!?<;?�
10 Hdez-Sonseca, E. H!��?<; ;@ Miralles, A. H!?<��=
11 Junyent, O. H!��?�j ;= Garcés, R. H!?;<jj
H; Perovic, K. H!�???� 30 McDonald, W. H!?�H�<
13 Bueno, A. 1.49345 31 Barac, S. H!?�?<@
14 7�*�������! H!j<??H �; Doblas, D. H!@?<j<
15 Triguero, J. H!j�;;< 33 Santiago, D. H!=;j�H
16 Rubio, G. 1.53933 34 Kuqo, E. ;!<��?�
H? Barnes, L. H!j�j�? 35 Ramos, P.J. ;!�H�=�
H@ Andersen, D. H!jj@�H
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Using real data highlights some issues of interest hardly addressed in the literature regarding the choice of 

$�
�
	��
������������
�����������	
���!�'
�������	
������$�
�
	������
�����
��	���������
	����	�
����������
�!�
"������	
������������	
��
�����
��	����������������
��������
>�����	
��������	
�������	
�
��$�
�
	��
��	
��
�%&�����������������
����	��	��	
������	
���
�����������x����!�����	��	

����
>��������
������������
�����
evaluations based on a choice of weights among the alternate optima in the CCR model, these DMUs can only 
�
�����	

����	
��������	
������$�
�
	��������������������	
������	
������������
���
��!�]��
�
��	
�������
�������
���	
���#
�	
����������
���
��	
���
	���	���!�7����#�������
��	
��/��������	�����
��	
���������
����������	
�����
	
����������������������
��/�����������
����
�
���/�	
�
��	
�����������	
������
��	�����
�����
��	�������
$

�
�	���	�����/�������#
�
x������
�
�
x���������	
������	
�������	
�������������
���
��!



;H< "������+	�
�+�	>����������	��	5��+���	��	�����<���������	��

 
�����O	",,
��
����	��	���	�
�&��+	��	$
�&��(


	�

����

Ta
bl

e 
6

"�




��
��

	�
�	#

��
��

���
���

	@�

�

&�
�+

�A

¼* ��
�<

!H
¼* ��

�<
!H

;j
¼* ��

�<
!H

j
¼* ��

�<
!H

@�
@

¼* ��
�<

!;
¼* ��

�<
!;

;j
¼* ��

�<
!;

j
Pl

ay
er

Sc
or

e
Pl

ay
er

Sc
or

e
Pl

ay
er

Sc
or

e
Pl

ay
er

Sc
or

e
Pl

ay
er

Sc
or

e
Pl

ay
er

Sc
or

e
Pl

ay
er

Sc
or

e
R

ey
es

, F
.

1,
00

R
ey

es
, F

.
1,

00
R

ey
es

, F
.

1,
00

R
ey

es
, F

.
1,

00
R

ey
es

, F
.

1,
00

R
ey

es
, F

.
1,

00
R

ey
es

, F
.

1,
00

V
áz

qu
ez

, F
.

H�
<;

V
áz

qu
ez

, F
.

1,
03

V
áz

qu
ez

, F
.

1,
05

Sp
lit

te
r, 

T.
1,

05
Sp

lit
te

r, 
T.

1,
04

Sp
lit

te
r, 

T.
1,

04
Sp

lit
te

r, 
T.

1,
04

Sp
lit

te
r, 

T.
1,

06
Sp

lit
te

r, 
T.

1,
06

Sp
lit

te
r, 

T.
1,

05
V

áz
qu

ez
, F

.
1,

06
V

áz
qu

ez
, F

.
1,

06
V

áz
qu

ez
, F

.
H�

<@
V

áz
qu

ez
, F

.
1,

09
Sa

va
no

v.
, D

.
1,

30
N

do
ng

, B
.

H�
�;

B
or

ch
ar

dt
, C

.
H�

�;
B

or
ch

ar
dt

, C
.

H�
�;

B
or

ch
ar

dt
, C

.
H�

�;
B

or
ch

ar
dt

, C
.

1,
31

B
or

ch
ar

dt
, C

.
1,

31
N

do
ng

, B
.

1,
30

B
or

ch
ar

dt
, C

.
H�

�;
N

do
ng

, B
.

1,
33

N
do

ng
, B

.
1,

35
N

do
ng

, B
.

1,
36

N
do

ng
, B

.
H�

�?
N

do
ng

, B
.

1,
39

B
or

ch
ar

dt
, C

.
1,

33
Sa

va
no

v.
, D

.
1,

33
Sa

va
no

v.
, D

.
1,

35
Sa

va
no

v.
, D

.
H�

�?
Sa

va
no

v.
, D

.
H�

�@
Sa

va
no

v.
, D

.
1,

41
Sa

va
no

v.
, D

.
H�

�;
Ju

ny
en

t, 
O

.
1,

35
Ju

ny
en

t, 
O

.
1,

39
Sa

va
né

, S
.

1,
41

Sa
va

né
, S

.
1,

43
Sa

va
né

, S
.

1,
44

Sa
va

né
, S

.
1,

46
Sa

va
né

, S
.

1,
46

Sa
va

né
, S

.
H�

�?
Sa

va
né

, S
.

1,
39

Ju
ny

en
t, 

O
.

H�
�;

A
ss

el
in

, J
.

1,
46

A
ss

el
in

, J
.

1,
46

A
ss

el
in

, J
.

H�
�?

A
ss

el
in

, J
.

H�
�?

G
ua

rd
ia

, S
.

1,
40

G
ua

rd
ia

, S
.

H�
�;

G
ua

rd
ia

, S
.

1,
44

G
ua

rd
ia

, S
.

H�
�?

H
-S

on
s.,

 E
.

H�
�@

H
-S

on
s.,

 E
.

1,
49

H
-S

on
s.,

 E
.

1,
50

H
-S

on
s.,

 E
.

H�
�;

H
-S

on
s.,

 E
.

1,
44

H
-S

on
s.,

 E
.

1,
45

H
-S

on
s.,

 E
.

H�
�?

G
ua

rd
ia

, S
.

H�
�@

Pe
ro

vi
c,

 K
.

1,
51

B
ue

no
, A

.
1,

51
Pe

ro
vi

c,
 K

.
1,

43
Pe

ro
vi

c,
 K

.
1,

44
A

ss
el

in
, J

.
1,

46
Ju

ny
en

t, 
O

.
H�

�?
Pe

ro
vi

c,
 K

.
1,

49
G

ua
rd

ia
, S

.
1,

51
Pe

ro
vi

c,
 K

.
H�

j;
A

lz
am

or
a,

 A
.

1,
44

A
ss

el
in

, J
.

1,
45

Pe
ro

vi
c,

 K
.

1,
46

Pe
ro

vi
c,

 K
.

H�
�@

Ju
ny

en
t, 

O
.

1,
49

B
ue

no
, A

.
1,

51
G

ua
rd

ia
, S

.
H�

j;
Ib

ak
a,

 S
.

1,
44

A
lz

am
or

a,
 A

.
H�

�?
B

ue
no

, A
.

1,
49

B
ue

no
, A

.
1,

49
B

ue
no

, A
.

1,
50

7�
*�

��
��

��
!

1,
53

7�
*�

��
��

��
!

1,
55

A
ss

el
in

, J
.

1,
44

Ib
ak

a,
 S

.
H�

�@
7�

*�
��

��
��

!
1,

49
7�

*�
��

��
��

!
1,

51
7�

*�
��

��
��

!
H�

j;
Ju

ny
en

t, 
O

.
1,

54
R

ub
io

, G
.

H�
j?

7�
*�

��
��

��
!

1,
46

7�
*�

��
��

��
!

H�
�@

A
lz

am
or

a,
 A

.
1,

51
Tr

ig
ue

ro
, J

.
1,

53
R

ub
io

, G
.

1,
55

R
ub

io
, G

.
1,

56
Ju

ny
en

t, 
O

.
H�

j?
B

ue
no

, A
.

H�
�?

B
ue

no
, A

.
H�

�@
Tr

ig
ue

ro
, J

.
1,

51
R

ub
io

, G
.

1,
54

Tr
ig

ue
ro

, J
.

1,
55

Tr
ig

ue
ro

, J
.

H�
j?

Tr
ig

ue
ro

, J
.

H�
j@

A
nd

er
se

n,
 D

.
H�

�@
Tr

ig
ue

ro
, J

.
1,

50
Ib

ak
a,

 S
.

H�
j;

B
ar

ne
s, 

L.
1,

55
B

ar
ne

s, 
L.

1,
56

B
ar

ne
s, 

L.
H�

j?
B

ar
ne

s, 
L.

H�
j@

Tr
ig

ue
ro

, J
.

1,
49

A
nd

er
se

n,
 D

.
1,

51
R

ub
io

, G
.

H�
j;

A
nd

er
se

n,
 D

.
1,

56
A

nd
er

se
n,

 D
.

H�
j?

W
id

em
an

, T
.

1,
59

W
id

em
an

, T
.

1,
60

R
ub

io
, G

.
1,

49
R

ub
io

, G
.

1,
51

A
nd

er
se

n,
 D

.
1,

53
A

lz
am

or
a,

 A
.

1,
56

W
id

em
an

, T
.

H�
j@

A
nd

er
se

n,
 D

.
1,

60
A

nd
er

se
n,

 D
.

1,
61

M
ar

co
n.

, D
.

1,
49

B
ar

ne
s, 

L.
H�

j;
B

ar
ne

s, 
L.

1,
53

Ib
ak

a,
 S

.
H�

j?
Ib

ak
a,

 S
.

1,
59

A
rc

hi
b.

, R
.

1,
63

A
rc

hi
b.

, R
.

H�
�;

B
ar

ne
s, 

L.
1,

50
M

ar
co

n.
, D

.
1,

54
W

id
em

an
, T

.
H�

j?
W

id
em

an
, T

.
H�

j@
A

lz
am

or
a,

 A
.

1,
60

Ib
ak

a,
 S

.
1,

63
Ib

ak
a,

 S
.

1,
66

Fe
rn

án
de

z,
 J.

1,
53

W
id

em
an

, T
.

1,
56

M
ar

co
n.

, D
.

H�
j@

A
rc

hi
b.

, R
.

H�
�;

A
rc

hi
b.

, R
.

H�
�;

A
lz

am
or

a,
 A

.
1,

64
El

ey
, B

.
H�

�?
W

id
em

an
, T

.
1,

55
Fe

rn
án

de
z,

 J.
H�

j@
A

rc
hi

b.
, R

.
H�

�;
M

ar
co

n.
, D

.
1,

64
Po

po
vi

c,
 P

.
H�

�?
El

ey
, B

.
H�

�?
A

lz
am

or
a,

 A
.

H�
�?

M
ar

ic
, A

.
1,

56
M

ar
ic

, A
.

1,
60

Po
po

vi
c,

 P
.

1,
63

Po
po

vi
c,

 P
.

1,
66

El
ey

, B
.

H�
�?

Po
po

vi
c,

 P
.

H�
?<

Po
po

vi
c,

 P
.

H�
?;

Po
po

vi
c,

 P
.

H�
j?

Po
po

vi
c,

 P
.

1,
60

Fe
rn

án
de

z,
 J.

1,
63

El
ey

, B
.

H�
�?

M
ar

co
n.

, D
.

H�
�@

M
ar

co
n.

, D
.

H�
?�

M
ar

co
n.

, D
.

H�
??

G
ar

cé
s, 

R
.

1,
59

A
rc

hi
b.

, R
.

H�
�;

M
ar

ic
, A

.
1,

64
M

ar
ic

, A
.

1,
69

M
ar

ic
, A

.
H�

?;
M

ar
ic

, A
.

H�
?�

M
ira

lle
s, 

A
.

H�
?=

B
ar

ac
, S

.
1,

60
G

ar
cé

s, 
R

.
1,

63
M

ira
lle

s, 
A

.
1,

66
Fe

rn
án

de
z,

 J.
H�

?<
M

ira
lle

s, 
A

.
H�

?�
M

ira
lle

s, 
A

.
H�

??
M

ar
ic

, A
.

H�
?=

M
ira

lle
s, 

A
.

1,
61

M
ira

lle
s, 

A
.

1,
64

G
ar

cé
s, 

R
.

H�
�?

M
ira

lle
s, 

A
.

H�
?<

Fe
rn

án
de

z,
 J.

H�
?j

G
ar

cé
s, 

R
.

H�
?=

G
ar

cé
s, 

R
.

H�
@;

A
rc

hi
b.

, R
.

H�
�;

B
ar

ac
, S

.
1,

64
El

ey
, B

.
H�

�@
G

ar
cé

s, 
R

.
H�

?;
G

ar
cé

s, 
R

.
H�

?j
Fe

rn
án

de
z,

 J.
H�

@H
M

cD
on

., 
W

.
H�

@�
M

cD
on

., 
W

.
1,

66
El

ey
, B

.
1,

69
B

ar
ac

, S
.

1,
69

M
cD

on
., 

W
.

H�
?�

M
cD

on
., 

W
.

H�
?@

M
cD

on
., 

W
.

H�
@;

Fe
rn

án
de

z,
 J.

H�
@j

El
ey

, B
.

H�
?<

M
cD

on
., 

W
.

1,
69

M
cD

on
., 

W
.

H�
?;

B
ar

ac
, S

.
H�

??
B

ar
ac

, S
.

H�
@H

D
ob

la
s, 

D
.

H�
@?

D
ob

la
s, 

D
.

H�
@?

Sa
nt

ia
go

, D
.

H�
?=

Sa
nt

ia
go

, D
.

H�
@�

D
ob

la
s, 

D
.

H�
@?

D
ob

la
s, 

D
.

H�
@?

D
ob

la
s, 

D
.

H�
@?

B
ar

ac
, S

.
H�

@@
B

ar
ac

, S
.

H�
=;

D
ob

la
s, 

D
.

H�
@�

D
ob

la
s, 

D
.

H�
@?

Sa
nt

ia
go

, D
.

H�
@?

Sa
nt

ia
go

, D
.

1,
93

Sa
nt

ia
go

, D
.

1,
95

Sa
nt

ia
go

, D
.

1,
99

Sa
nt

ia
go

, D
.

;�
<;

K
uq

o,
 E

.
1,

91
K

uq
o,

 E
.

1,
96

K
uq

o,
 E

.
;�

<H
K

uq
o,

 E
.

;�
<?

K
uq

o,
 E

.
;�

H<
K

uq
o,

 E
.

;�
Hj

K
uq

o,
 E

.
;�

H=
R

am
os

, P
.J.

;�
Hj

R
am

os
, P

.J.
;�

;<
R

am
os

, P
.J.

;�
;�

R
am

os
, P

.J.
;�

�;
R

am
os

, P
.J.

;�
�j

R
am

os
, P

.J.
;�

�@
R

am
os

, P
.J.

;�
�;



;HH"������+	�
�+�	>����������	��	5��+���	��	�����<���������	��

 
�����O	",,
��
����	��	���	�
�&��+	��	$
�&��(


	�

����

'�/���?�
��������	
����	
����$�
�
	������
����/��	
��__\�����������	
��
������	
�����������
��	
��������	�
application. Note that these are the unique solutions in the corresponding formulations. Many zeros are evident, 
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many of the variables initially considered for the analysis. In particular, the table shows that most of the inef-
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which is a very important aspect of the game for a center. The same phenomenon is apparent with the weights 
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points on the frontier and prevention of the optimal weights provided by the CCR model for them.
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',���
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Player AFG AFT REB AST STE ITURN NFO FOPP
Bueno, A. 0.1406 0 0 0 0 0 <!<@�� 0
Ramos, P.J. 0 0 0.0495 0 0 0 <!���? 0
Triguero, J. 0 0 0 0 <!�;=� <!�?�H 0 0
Hdez-Sonseca, E. 0 0 0 0 0.3310 0 <!;?j? 0
Wideman, T. 0 <!H@<? 0 0 0 0 <!�<j? 0
Popovic, P. <!<;�; 0 0 0.0400 0 0 0.3056 0
Andersen, D. 0 0.0403 0 0.1691 0 <!H�;� <!;�@< 0
Santiago, D. 0 0 0 0 0 <!<�;j <!�;�= 0.0640
Archibald, R. 0 0 0 0 0 0.6006 0 0.1636
Ndong, B. 0 <!H��? 0 0 0 0 <!;j?j 0
Doblas, D. <!;;j� 0 0 0 0 0.0544 0.0533 0
Marconato, D. 0 0 0 0 0 <!@<�j 0 0
Maric, A. 0 0 0 0 0 <!<��@ <!;=j? <!<�@@
Guardia, S. 0 0 0 0 0 0.0563 <!�<@� <!<�;�
Perovic, K. 0 0 0 0 0 0.0600 <!;=�� <!<j@;
Miralles, A. 0 0 0 0 0.5653 0.1913 <!H;@< 0
Kuqo, E. 0 <!<;�; 0 <!<@ 0 0.1364 0.3554 0
Asselin, J. <!H�?� 0 0 0 0 0 <!<�;= 0
Rubio, G. 0 0.1499 0 0 0 0 <!;�;� 0
Alzamora, A. 0 0 0 0 0 <!j;�; 0 0.1391
Eley, B. 0 0 0.0401 0 <!��;j 0 0 0
Fernández, J. 0 0 0 0 0 <!;j@� <!;;j< 0
Garcés, R. 0 0 0 0 0 0.3100 <!;�j� 0
Barnes, L. 0 0 0 0 0.3510 0 <!;=�� 0
7�*�������! 0 0 0 0 0.3500 0 <!;@@= 0
Savané, S. 0.0115 0 0 <!;H<j 0 <!H@;@ <!;�;< 0
McDonald, W. 0 0 0 <!;?;< 0 <!@�<< 0 0
Barac, S. 0 0 0 0 0 <!?@;� 0 0
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Player AFG AFT REB AST STE ITURN NFO FOPP
Savanovic, D. 0 0 0 0 0 <!<j<; <!;��j <!<j;<
Junyent, O. 0 0 0 <!H<?� 0 0.1391 <!;;�� <!<;�=
Vázquez, F. 0 0 0 0 0 <!<j<; <!;��j <!<j;<
Borchardt, C. 0 0 0.0910 0 0 <!;j�H 0 0
Ibaka, S. 0 0 <!<<j? 0 0 <!<;?= <!;�=@ <!<�H;
Reyes, F. 0 0 0 0 0 <!<j<; <!;��j <!<j;<
Splitter, T. 0 0 0 <!;�j; <!<�?@ <!�H@H <!H;<H 0
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ter than that of Reyes, at 1.113199, who now ranks second. In addition, some players, such as Savanovic and 
Ibaka, are at the top of the ranking before other players, such as Splitter.

Table 9
�
�&��+	@$�����
���	?��� 

����A

Rank Player _���������
���������� Rank Player _���������
����������
1 Vázquez, F. H!<H;� 19 Barnes, L. H!�?j@
; Reyes, F. H!HH�; ;< Garcés, R. H!�@?�
3 Savanovic, D. H!;�;� ;H 7�*�������! 1.4910
4 Ibaka, S. H!;jH= ;; Asselin, J. 1.4943
5 Ndong, B. H!;?<j ;� Rubio, G. 1.4993
6 Splitter, T. 1.3113 ;� Miralles, A. 1.5051
? Perovic, K. H!�;?� ;j Triguero, J. H!j�j?
@ Guardia, S. H!��<@ ;� Alzamora, A. 1.5435
9 Savané, S. 1.3539 ;? Wideman, T. H!j��@
10 Junyent, O. H!��<; ;@ McDonald, W. 1.6435
11 Fernández, J. H!�<=@ ;= Barac, S. 1.6461
H; Hdez-Sonseca, E. 1.4110 30 Santiago, D. 1.6665
13 Marconato, D. H!�H�? 31 Archibald, R. H!?H<�
14 Bueno, A. 1.4434 �; Kuqo, E. H!?@�<
15 Andersen, D. H!��@� 33 Ramos, P.J. H!@�@=
16 Borchardt, C. H!�j;; 34 Eley, B. 1.9535
H? Maric, A. H!�j�@ 35 Doblas, D. ;!<@=�
H@ Popovic, P. H!��;�
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evaluations based on a choice among the alternate optima provided by this model. As evident in the applica-
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are reassessed with a model that prevents from using the weights provided by the CCR model. The approach 
produced satisfactory results in the case of ranking basketball players.
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