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Integral to the success of scientific research 

is the publication and dissemination of 

impactful work and findings.  
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“An emerging area of interest in research  

on the „science of science‟ 

is the prediction of future impact.” 

D. E. Acuna, S. Allesina, K. P. Kording. Future Impact: Predicting Scientific Success. Nature 489, 2012 
D. Wang, C. Song, A.-L. Barabasi. Quantifying long-term scientific impact. Science 342, 2013. 
B. Uzzi, S. Mukherjee, M. Stringre, B. Jones. Atypical Combinations and Scientific Impact. Science 342, 2013. 
H.-W. Shen and A.-L. Barabási. Collective credit allocation in science. PNAS 111, 2014. 

J. A. Evans.  
Science 342, 2013 

What? How? 
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A real-world academic dataset from  

1,712,433 authors 

2,092,356 papers 

4,258,615 collaborations 

8,024,869 citations 
 

http://arnetminer.org/AMinerNetwork 

J. Tang, J. Zhang, L. Yao, J. Li, L. Zhang, Z. Su. ArnetMiner: Extraction and mining of academic social networks. KDD’08. 
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The number of citations of each publication 

http://scholar.google.com/ . Accessed on Dec. 18th, 2014 

http://scholar.google.com/
http://scholar.google.com/
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Predicting the number of citations of publications 

R. Yan, C. Huang, J. Tang, Y. Zhang, and X. Li. To better stand on the shoulder of giants. JCDL’12, pp. 51-60. 2012. 
D. Wang, C. Song, A.-L. Barabasi. Quantifying long-term scientific impact. Science, 342 (6154), 2013. 
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publications with few citations are extremely common  

publications with many citations are relatively rare 

6.91% (155k out of 2 million) of the papers obtain more than 50 
citations from 1950 to 2012. 
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h-index 

J. E. Hirsch. An index to quantify an individuals’ scientific research output. PNAS 102(45). 2005. 
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The h-index of each author 

http://arnetminer.org/ranks/author/hindex/ Accessed on Dec. 18th, 2014 

http://arnetminer.org/ranks/author/hindex/
http://arnetminer.org/ranks/author/hindex/


Interdisciplinary  Center  for  Network  Science  and  Applications 

10 

Predicting the h-index of each author? 

0.0125% (159 out of 1.7 million) of the researchers have an h-index over 60 
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Predicting the #citations of each paper 

Predicting the h-index of each author 

 

 

 

Predicting whether a cascade will double in size[1] 

[1] J. Cheng, L. Adamic, A. Dow, J. Kleinberg, J. Leskovec. Can cascades be predicted? In WWW’14. 

[1] 
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Given one paper and its author information, 

will it increase its primary author’s h-index  

within a given time-frame ∆𝑡? 

the author of the given paper with the highest h-index. 
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h-index vs. h-index/#papers 

The ratio between one’s h-index (≥20) and her/his number of papers stabilizes at 0.3. 
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Given this paper at t=2014 and its primary author, the task is to predict 

 whether it will get at least 81 citations within ∆𝑡=5 years. 

primary author* 

h-index: 81 

* The determination of the primary author is based on information accessed on Dec. 18th, 2014.  
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Factors

Paper 

Author 

Content 

Venue 

Collaboration social network 

Reference 

Temporal 
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Factors --- author 

Author 
7 factors 

primary author 

h-index: 81 

first author 
all authors 

average author 

* The determination of the primary author is based on information accessed on Dec. 18th, 2014.  



Interdisciplinary  Center  for  Network  Science  and  Applications 

17 

Factors --- content 

Content 
7 factors 

scientific impact:    0.5 
science of science: 0.4 
social network:       0.1 

topic popularity 
deep learning is hot! 

topic novelty 
divergence of topics between this paper and its reference 

topic diversity 
divergence of topics of this paper 

topic authority 
authors’ authority on the topics of this paper 
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Factors --- venue 

average citations of papers in this venue 
h-index contribution ratio of papers in this venue 

Venue 
2 factors 

http://scholar.google.com/ . Accessed on Dec. 18th, 2014 

http://scholar.google.com/
http://scholar.google.com/
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Factors --- social 

degree 
Pagerank 

coauthors’ h-indices 

Collaboration social network 
4 factors 
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Factors --- reference 

citations of references 
h-index of references 
 

Reference 
2 factors 

standing on the shoulder of giants 
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Factors --- temporal 

authors’ h-index increasing rate 
 

Temporal 
4 factors 
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26 factors  6 groups 
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Factors Correlation 

t = 2007 
∆𝑡 = 5 

 
X-axis: 

primary author’s h-index 
 

Y-axis: 
correlation coefficient 

Author Content 

Social 
Venue 

Temporal 
Reference 

authors’ authority on the 
topics of this paper 

the level of the 
published venue 
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Factors Correlation 

A scientific researcher's authority on a topic is 
the most decisive factor in facilitating an increase 
in his or her h-index. 



Interdisciplinary  Center  for  Network  Science  and  Applications 

25 

Factors Correlation 

The level of the venue in which a given paper is 
published is another crucial factor in determining the 
probability that it will contribute to its authors' h-indices. 
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Factors Correlation 

Publishing on an academically “hot” but unfamiliar 
topic is difficult to further one's scientific impact, at 
least as measured by an increase in one's h-index. 
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Prediction: predictability 

Is Scientific Impact Predictable? 
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Prediction: predictability 

t = 2007       ∆𝑡 = 5            
21,519   papers 

R:        Random guess 
LRC:    Logistic regression 
 
 
RF:      Random forest 
BAG:   Bagged decision trees 
 

On average, 30.5% of papers successfully contributed 

to their primary author’s h-indices in 2012.  

Task: predict whether the number of citations for each paper published in 2007 

is larger than or equal to the primary author’s h-index in 2012 

Features: 26 factors 
Half training, half test  



Interdisciplinary  Center  for  Network  Science  and  Applications 

29 

Prediction: factor contribution 

t = 2007 
∆𝑡 = 5 

Logistic regression 
 
 
 

F: Full factors 
A: Author  
C: Content 
V: Venue 
S: Social 
R: Reference 
T: Temporal 
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Prediction: predictability 

Published at 2014 

Is a paper more predictable 

 given a long or short timeframe ∆𝑡? 

∆𝑡 = 5 years ∆𝑡 = 10 years 
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Prediction: predictability 

Primary author’s h-index:  33 Primary author’s h-index: 81 

The determination of the primary author is based on information accessed on Dec. 18th, 2014.  

Is a primary author with a high or 

a low h-index more predictable? 

Published at 2014 
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Prediction: predictability 

t + ∆𝑡 = 2012 
Logistic regression 

 

1. more difficult for papers with a high h-index primary author 
2. more difficult when given a shorter timeframe ∆𝑡. 
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Future work 

1. Only work on computer science domain 
 

TODO: physics, mathematics, biology … 
 
 

2. Authors’ h-indices evolve within  ∆𝑡 
 

TODO: co-evolution of authors’ h-indices and #citations  
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When a measure becomes a target, it ceases to be a good measure 
                  
     ---Charles Goodhart 
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Thanks 

Standing on the shoulders of giants 
--- Isaac Newton 

Q & A 
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h-index vs. #papers 
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h-index vs. #average-citations 

The average number of citations for each author is larger than her/his h-index. 
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h-index vs. average h-index of coauthors 

Typically, the author’s h-index becomes larger than the co-authors’ h-indices 
at the expected point of the author’s Ph.D. graduation. 
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h-index vs. #career years 

The rate at which the h-index increases itself increases as the length of time 
spent in academia becomes longer (i.e., the rich get richer). 
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Factors Correlation 2 

t = 2002 

 
X-axis: 

∆𝑡 
 

Y-axis: 
correlation coefficient 

authors’ authority on the 
topics of this paper 

venue  
level 
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Prediction: case study 1 

t =  2007 
 ∆𝑡 = 5 

Logistic regression 

Two anonymous authors 
A86  and  A33 
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Prediction: case study 2 

t =  2007 
 ∆𝑡 = 5 

Logistic regression 

Two venues 
KDD  and  ICDM 
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Prediction: factor contribution 

t = 2007 
∆𝑡 = 5 

Logistic regression 
 
 
 

F: Full  
A: Author  
C: Content 
V: Venue 
S: Social 
R: Reference 
T: Temporal 


