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Introduction 

 Research evaluation and evaluations in general are very 

important activities used in deciding the performance of a 

number of human endeavours. The significance of research 

evaluation is paramount because of the increasing widespread 

roles it plays in very vital management decisions. Evaluation 

provides the management a systematic way of prioritizing, 

planning, managing, conducting and reviewing the outcomes of 

previous management decisions (NSW, 2012a; NSW, 2012b). 

Particularly, research evaluation helps in making good decision 

about what research to fund, by providing useful information 

about their effectiveness, efficiency, appropriateness and value 

(NSW, 2012a; Rossi and Freeman, 1993; Rossi, 2004). In the 

US and UK, promotion and grants receptions are now mostly 

based on impact ratings (Saha et al. 2003; Seglen, 1997; Lowy, 

1997). 

The prominent methodology used in research evaluation is 

the involvement of various types of citation analysis. Citation 

index can be used to compute the Impact Factor (IF), which is a 

measure of the frequency with which an article has been cited. 

There is Journal IF, Aggregate IF, Median IF, and Author IF 

(University of Alberta Library Guides, 2012). 

Whilst IF has continued to be used prominently as an 

evaluation tool of publications (Sharma et al., 2013, Academia 

Publishing, 2013, Garfield, 1994, Garfield, 1972, Thomson 

Reuters, 2014), however, enormous inadequacies have been 

identified with the use of this tool, and the validity of 

evaluations carried out with this tool has been significantly 

queried persistently. Some of the inadequacies identified can be 

found in the following references: (Thomson Reuters, 2014; 

Rossner et al., 2007; Rossner et al., 2008, Editorial, 2005; The 

PLoS Medicine Editors, 2006; Adler et al., 2008, Seglen, 1997, 

Adedayo, 2013, Adedayo, 2014a, DoRA, 2013). 

Specifically, the core principle of the IF methodology is the 

assumption that citation of an author/article/journal is an express 

indication of the approval of the cited source. This opinion in 

the general is not correct (Adedayo, 2013; Adedayo, 2014a,b,c; 

Neophytou, 2014). Often times, articles/authors/journals are 

cited to point out important conflicting ideas, or to identify 

errors outrightly. 

Going by the aforementioned reasons, IF cannot adequately 

evaluate publications, and as a result, there is the need to 

develop a new robust metric tool to evaluate publications. 

Therefore, in this study, a Normalized Impact Factor – NIF 

(
FI ) which is a citation based metric is developed. 

Methodology 

The NIF (
FI ) is evaluated based on the impact of the cited 

reference in the article where the citation was made. The 

frequency of citation of a reference within the article is used. For 

example, an article which has been cited thrice is adjudged to 

have more impact than an article cited once. The impacts of the 

cited reference were classified as imaginary and real. Only 

citations made in sections consisting of the methodology, 

results, and discussion of results are considered real, since only 

these truly establish pertinence and approval of the cited source. 

The impact of citations made in other sections apart from the 

methodology, results, and discussion of results are considered 

imaginary. This idea was inspired from the works of Adedayo, 

(2013); Adedayo, (2014a,b,c,d). The NIF (
FI ) is calculated by 

summation of the effective IF in all articles where the 

author/article/journal has been cited. 

Derivation of NIF  (
FI ) 

The Imaginary IF (
IF ) is defined as thus: 

 Imaginary IF = 





In

i

Ii

Ii
I

f

f
F

1

   (1) 

Where 
Iif  is the frequency with which author i has been cited 

in sections of the publication other than the methodology, results 

and discussion of result. 
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frequencies of citation of 
In authors cited in sections of the 
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publication other than the methodology, results and discussion 

of result. 
In is the total number of authors cited in sections of 

the publication other than the methodology, results and 

discussion of result. In the event where the NIF of an author is 

to be calculated from citation of an article of multiple authors, 

then a count of individual author is made. 

The Real IF (
RF ) is defined as thus: 

Real IF = 
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Where 
Rif  is the frequency with which author i has been cited 

in the sections which consist of methodology, results, and 

discussion of results. 
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is the summation of the 

frequencies of citation of 
Rn authors cited in the sections which 

consist of methodology, results, and discussion of results. 
Rn  is 

the total number of authors cited in the sections which consist of 

methodology, results, and discussion of results. 

 

The Effective IF (
eF ) is calculated as the ratio of the Real 

IF (
RF ) to the Imaginary IF (

IF ). i.e.: 

Effective IF = 
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To calculate the NIF  (
FI ) for an author based on total 

frequency of citations of all his cited publications, we calculate 

as thus: 

 NIF=  
FI  = 
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Where 
ekF is the Effective IF of publication k of an author. k is 

an index to distinguish a specific publication of an author from 

the rest publications. P is the total number of publications of the 

author which have been cited. 
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is summation of the 

Effective IF of all publications of the author which have been 

cited. 
RN  is the total sum of the frequency of citations of each 

publication of the author cited in sections which consist of 

methodology, results, and discussion of result. i.e.: 
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Similarly, 
IN  is the total sum of the frequency of citations 

of each publication of the author cited in sections other than 

methodology, results, and discussion of results. i.e: 

 





P

k

IkI fN
1

    (6) 

Conclusion 

A new citation based metric tool relevant in evaluation of 

research publication has been developed. The procedure for 

computing the new metric is robust and eradicates the 

inadequacies of the other citation based metrics. 
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