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                    Abstract
This paper presents a new method for comparing universities based on information theoretic measures. The research output of each academic institution is represented statistically by an impact-factor histogram. To this aim, for each academic institution we compute the probability of occurrence of a publication with impact factor in different intervals. Assuming the probabilities associated with a pair of academic institutions our objective is to measure the Information Gain between them. To do so, we develop an axiomatic characterization of relative information for predicting institution-institution dissimilarity. We use the Spanish university system as our scenario to test the proposed methodology for benchmarking three universities with the rest as a case study. For each case we use different scientific fields such as Information and Communication Technologies, Medicine and Pharmacy, and Economics and Business as we believe comparisons must take into account their disciplinary context. Finally we validate the Information Gain values obtained for each case with previous studies.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]


Fig. 5[image: ]


Fig. 6[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        How well does I3 perform for impact measurement compared to other bibliometric indicators? The convergent validity of several (field-normalized) indicators
                                        
                                    

                                    
                                        Article
                                         Open access
                                         21 March 2019
                                    

                                

                                Lutz Bornmann, Alexander Tekles & Loet Leydesdorff

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The HF-rating as a universal complement to the h-index
                                        
                                    

                                    
                                        Article
                                        
                                         20 July 2020
                                    

                                

                                Yves Fassin

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        University–industry R&D linkage metrics: validity and applicability in world university rankings
                                        
                                    

                                    
                                        Article
                                         Open access
                                         13 August 2016
                                    

                                

                                Robert J. W. Tijssen, Alfredo Yegros-Yegros & Jos J. Winnink

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    Notes
	For more information over the construction of the fields of study, the reader is referred to http://www.ugr.es/~elrobin/rankingsISI_2011.pdf.
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Appendix: Forms of gains and divergences
Appendix: Forms of gains and divergences
The simplest form of gain \(\mathcal{E} (\mathcal{P}, \mathcal{Q})\) and divergence \(\mathcal{D} (\mathcal{P}, \mathcal{Q})\) is based on Axioms 1, 2, and 3 (Sect. 2) By Theorem 1, the form of the information gain \(\mathcal{E} (\mathcal{P}, \mathcal{Q})\) is (up to a nonnegative multiplicative constant):
$$ {\mathcal{E}} ({\mathcal{P}}, {\mathcal{Q}}) = \sum_l p(l/R) \log \frac{p(l/R)}{p(l/I)} $$

                    (10)
                

with \(\mathcal{P} = \{ p(l/R) \}, \quad\hbox{and},\quad \mathcal{Q} = \{ p(l/I) \}; p(l / R)\) and p(l / I) being the probability of occurrence of a publication with impact factor in the range \([l, l +\Updelta l)\), for the reference institution R and the input institution I respectively.
Substituting Eq. (10) in Eq. (6), the form of the divergence \(\mathcal{D} (\mathcal{P}, \mathcal{Q})\) is (up to a nonnegative multiplicative constant):
$$ {\mathcal{D}} ({\mathcal{P}}, {\mathcal{Q}}) = \sum_l \left[ p(l/R) - p(l/I) \right] \log \frac{p(l/R)}{p(l/I)}. $$

                    (11)
                


                By adding a postulate relative to the effectiveness of the information as well as the information conservation constraint to the axiomatic characterization (Sect. 3), we obtain the selective gain \(\mathcal{E}^{Z_1, \ldots, Z_n} (\mathcal{P}, \mathcal{Q}). \) By Theorem 2, the selective gain between R and I is similar to the Kullback–Leibler joint information gain of n interest fields of study \(Z_1, Z_2, \ldots, Z_n\) between the reference institution and the input one I. The selective gain is (up to a nonnegative multiplicative constant):
$$ {\mathcal{E}}^{Z_1, \ldots, Z_n} ({\mathcal{P}}, {\mathcal{Q}}) = \sum_{i=1}^{n} \sum_l p(l/R_{Z_i}) \log \frac{p(l/R_{Z_i})}{p(l/I_{Z_i})} $$

                    (12)
                

with \(Z_1, \ldots, Z_n\) being the interest fields of study of the reference academic institution R; \(( p(l / R_{Z_i}) )_l \) being the local probability distribution computed on field of study Z
                  
                    i
                   for the reference institution R; \(( p(l / I_{Z_i}) )_l \) being the local distribution computed on Z
                  
                    i
                   for the input institution I.
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