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Motive & Data
• The number of citations is the most frequently used 

measure to quantify the significance of papers.

• Which paper is the most important if there are some 
papers with the same number of citation?

-> We need to introduce new measure

-> PageRank: extract useful pages (papers)

• Whose paper is #1?

• Where is an innovative place?

From Wikipedia



Data
Science Citation Index Expanded (1981 ~ 2015)

• 34,666,719 ≃ 35 million papers

• 591,321,826 ≃ 600 million citations



Citation Network

• 34,666,719 ≃ 35 million nodes (papers)
• 591,321,826 ≃ 600 million directed links (citations)



Connected Components
We extracted connected components by ignoring the direction of links

N=34,428,322 papers (99.3%)
591,177,607 citations (99.98%)

Largest connected component

Log-log plot



Google number



Scatter Plot  
Log-log plot 34.4 million dots (papers)



Popularity Index

CitationRank PageRank



Popular Papers



Geography of Popular Papers



Subject Dependence



Prestige index  

CitationRank

PageRank



Prestige Papers



Geography of Prestige Papers



Subject Dependence



Time Dependence



Moving of prestige papers



Emerging index

CitationRank

PageRank



Emerging Papers



Geography of Emerging Papers



Summary
• We calculated CitationRank and PageRank for papers, which 

are contained in SCIE (1881~2015)

• #papers: 34,666,719,     #citations: 591,321,826

• We proposed the method to extract popular papers

• Subjects of popular paper

• Biology & Molecular Biology, Chemistry

• We proposed the method to extract prestige papers

• Subjects of prestige paper

• Computer Science, Engineering

• We proposed the method to extract emerging papers

• Many papers published in journal “CELL”

• Central place is Boston (MIT & Harvard)



Appendix





• Application of machine learning and quantum computer to Finance

• Scientometrics and Informetrics

• Multiplex firm networks

• Application of complex Hilbert principal component analysis to economic data

Recent Interest


