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Overview: 

- There exists an “immediacy effect” wherein more recently published papers are cited 

most often. 

- Goal: Describe the global network of scientific papers 

- This is done by linking papers together based on their citation links 

 

Incidence of References 

- It is stressed that the conclusions drawn should not change even if the rate of citation 

increases or decreases – and should remain even if we linked papers by subject index 

rather than by citation. 

o See below for the distribution 

 

o The number of papers with n references falls of in the “fattest” category as 1/𝑛2 

o “Over the long run, and over the entire world literature, we should find that, on 

the average, every scientific paper ever published is cited about once a year” 

 See paper for details on how he determines this 

 

 

 

 

 

 

https://science.sciencemag.org/content/149/3683/510


Incidence of Citations 

- While the total number of citations must exactly balance the total number of references, 

the distributions between the two are quite different. 

- Yearly averages… 

o 35% of papers are not cited at all 

o 49% are cited only once 

o 16% are cited on average 3.2x 

o 9% are cited 2x 

o 3%  3x 

o 2%  4x 

o 1%  5x 

- For large n the # of papers cited appears to decrease as n2.5 or n3.0 

o This is much more rapid than the decrease for numbers of references in papers 

 

 

 

 

 



A Tight Knit Network of Cited Papers 

- Although most papers produced in a year contain about 13 references, half of them are 

references to about half of all the papers that have been published in previous years. 

- The other half of the references tie the new papers to another small group of earlier ones. 

- “Thus, each group of new papers is “knitted” to a small, select part of the existing 

scientific literature but connected rather weakly and randomly to a much greater part.” 

o This smaller group represents the “active research front” 

 

 

 

 



Analysis of Publication Dates 

- Papers published in 1961 cite earlier papers at a rate that falls off by a factor of 2 for 

every 13.5-year interval. 

o This must be approximately equal to the exponential growth of numbers of papers 

published in that interval 

o Thus, the chance of being cited reduces by a factor of two every 13.5 years 

o As a result, all papers published more than 15 years earlier than 1961 have 

approx. the chance of being published 

- Papers published less than 13.5 years earlier, however, have a much greater chance of 

being published 



Immediacy Factor 

- Immediate factor – the “bunching” or more frequent citation of recent papers relative to 

earlier ones 

- 70% of all cited papers would account for the normal growth curve – which shows a 

doubling every 13.5 years 

o 30% would account for the hump of the immediacy curve 

 These represent highly selective references to recent literature 

- The above graph simply shows the “immediacy effect”  

o That most citations are provided to the most recent papers.  

o However, there is a sharp drop for the most recent papers as there has not been 

enough time for them to acquire citations 

- This evidence shows us that that there are two types of papers – the “classic” and the 

“ephemeral” 

- The “half-lives” of these types of papers vary considerably from field to field 

 

 

 

 

 

 

 

 

 

 

 



Historical Examples… 

 

 

  


