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Are scientific hits predictable?







Success is a collective phenomenon



Success is measurable





A quantitative approach is 
provided by publication data
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More than 100 years of Data

~500,000 papers since 1893

All citations among these papers

~200,000 unique authors (after disambiguation)



Kenneth G. Wilson
Nobel in physics in 1982 
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Does mobility influence 
scientists’ impact?



Most Nobel Laureates come 
from a handful of institutions

Sources: Huffington Post, 2013-11-02
http://www.nobelprize.org/ (accessed January 2015)

http://www.nobelprize.org
http://www.nobelprize.org


Deville, Wang, Sinatra, Song, Barabási, Sci. Rep. 4:4770, (2014)  

Rankings are highly correlated



Deville, Wang, Sinatra, Song, Barabási, Sci. Rep. 4:4770, (2014)  

Scientists move among 
institutions of similar rank

Low-ranked 
institutions

“Elite” institutions



Career on the Move

Deville, Wang, Sinatra, Song, Barabási, Sci. Rep. 4:4770, (2014)  
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institutions do not induce impact 

changes





Are there patterns of performance?



 Ericsson et al. Psychological review 100, 363 (1993)
Simonton. Psychological Review 104, 66 (1997)

Jones and Weinberg, PNAS 108, 47  (2011) 
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Measuring performance 

Productivity Impact



There are patterns of productivity
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There are no patterns of impact
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Timing of the the highest impact 
paper is random
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Impact is random 
within a scientist’s career



Each paper has the same 
probability to be the best one

Frank G. Wilczek
Physics Nobel, 2004

John B. Fenn
Chemistry Nobel, 2002



Frank G. Wilczek
Physics Nobel, 2004

John B. Fenn
Chemistry Nobel, 2002

Each paper has the same 
probability to be the best one

There is always hope!



We observe regularities when 
comparing different scientists
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A universal stochastic principle driving 
individual impact?



cij = pjEi

Excellence model untangles 
luck from skill

Sinatra, Wang, Deville, Song, Barabási, in review (2015) 
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We untangle skill and luck

Luck is universal
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What breeds excellence?





Water lilies, 1915





Le déjeuner sur l'herbe, 1865–1866



Claude Monet





Old Woman (Woman with Gloves, 
Woman With Jewelery) 1901





Portrait of gertrude stein (1906)



Pablo Ruíz y Picasso



Monet vs Picasso

vs
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We characterize topics 
in scientific careers



We characterize topics 
in scientific careers

Deville, Sinatra, Barabási, in preparation (2015) 
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We compare topic heterogeneity 
between careers 
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NT = 18

H2 = 0.57
H1 = 0.86

Time



NT = 5

H1 = 0.38

H2 = 0.36

Time



Most scientists are “MONET”
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h-index successful 
scientists are “Picasso”
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Excellence-successful scientists 
are both “monet” and “picasso”

Deville, Sinatra, Barabási, in preparation (2015) 
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It is not (just) a new indicator, rather it 
explains all other indicators



What determines excellence?

Some challenges and open questions

Team

Beyond citations: other proxies for 
impact (altmetrics)? 

Affiliation

Uncovering laws (unbiased) that drive impact

Gender, likability,...

We need to understand what impact indicators 
really mean





Dashun WangPierre Deville Chaoming SongLászló Barabási

Team
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