
Measuring Twitter activity of arXiv e-prints and published papers 
 

Stefanie Haustein*,1, Timothy D. Bowman1, Benoît Macaluso2, Cassidy R. Sugimoto3  
& Vincent Larivière1,2

 

 

*stefanie.haustein@umontreal.ca 
1 École de bibliothéconomie et des sciences de l’information, Université de Montréal, C.P. 6128, Succ. Centre-Ville, 

Montréal, QC. H3C 3J7 (Canada) 
 

2 Observatoire des sciences et des technologies (OST), Centre interuniversitaire de recherche 
sur la science et la technologie (CIRST), Université du Québec à Montréal 

CP 8888, Succ. Centre-Ville, Montréal, QC. H3C 3P8, (Canada)  
 

3 School of Informatics and Computing, Indiana University Bloomington  
1320 E. 10th St. Bloomington, IN 47401 (USA)  

 
Introduction 
In the fields of Physics, Mathematics and Computer science, depositing preprints or e-prints on arXiv 
is part of the publication cycle, as it provides access to papers, limits publication delays and 
establishes priority claims (Brooks, 2009). Between 1995 and 2011, about two-thirds of all arXiv e-
prints could be matched to a journal article indexed in the Web of Science (Larivière et al., 2014). 
However, very little is known about the dissemination of these two versions across social media. The 
microblogging service Twitter has been identified as a tool used by academics and the general public 
to distribute, among other things, links to scholarly documents (Thelwall et al., 2013). Preliminary 
studies have demonstrated that the majority of tweets related to a scientific document appear shortly 
after its online availability, reaching a peak of activity much faster than citations and downloads 
(Eysenbach, 2011; Shuai, Pepe & Bollen, 2012). This suggests that an important share of tweets to 
papers in Physics, Computer science and Mathematics are likely to be made to the arXiv rather than 
the published version of the paper. This study investigates the challenges of measuring Twitter activity 
to the journal of record and arXiv versions of scientific documents.  
 
Data sources 
ArXiv. The metadata of all arXiv entries were exported from the arXiv data repository1 in April, 2014 
and stored in a MySQL database. We limited our results to those with the first submission date in 2012 
amounting to 84,374 e-prints. The metadata includes the arXiv id, submission date, document title, 
abstract, author names, primary arXiv subject category and, in some cases, a DOI and journal 
reference. Overall 27.8% of all 2012 arXiv e-prints contained a DOI and 30.5% a reference to the 
journal where it was published.  
 
Web of Science (WoS). This paper uses an in-house version of the WoS based on the Science Citation 
Index Expanded, Social Sciences Citation Index and the Arts and Humanities Citation Index, covering 
the 1900-2013 period.  
 
Altmetric. The Altmetric.com summary data from May 28, 2014 was used to identify the number of 
tweeters. It contains, for all documents captured by Altmetric.com, the summary of altmetric events to 
that date. Most importantly for our purposes, it includes the Altmetric id, the sum of Twitter users 
mentioning the paper collected to that date and the DOI and/or arXiv id. Of the 2,145,995 entries in 
the Altmetric database, 85.9% contained a DOI, 8.5% and arXiv id, and 1.7% contained both. 7,604 
DOIs and 17 arXiv ids were linked to more than one Altmetric id. These duplicates are caused by 
parallel data retrieval and contain distinct altmetric events, so that they need to be combined to capture 
all events. 80.6% of all entries were tweeted at least once, with an average number of 4.1 Twitter users 
amounting to almost 7.2 million tweets mentioning scientific documents captured by Altmetric. 
 
Methods and Preliminary Results 
84,374 e-prints were first submitted in 2012, 55.4% were in the primary subject category of Physics 
(including several subcategories shown in Table 1), 28.0% in Mathematics, 14.6% in Computer 
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Science, 0.9% in Statistics, 0.7% in Quantitative Biology and 0.3% in Quantitative Finance. To 
determine the Twitter activity of arXiv entries, a first match was carried out directly between the 
Altmetric.com summary file via DOI and arXiv id, depending on metadata provided by arXiv users 
and information picked up by Altmetric.com. This direct match identified 45.2% (38,139) of the arXiv 
submissions having at least one altmetric event and 39.1% at least one tweet (Table 1). Note that the 
result of the first match is based on the arXiv id and DOI, which was only available for 27.8% of all 
papers on average and varied between (sub)categories, ranging from 9.8% (Quantitative Finance) to 
54.9% (Condensed Matter). The variations in the percentage of tweeted papers from 25.8% in 
Statistics to 72.8% in High Energy Physics (HEP) Theory, as well as in the average number of Twitter 
users per paper (Twitter rate) from 0.3 in Nuclear Theory to 4.4 in Quantitative Biology, are likely not 
entirely due to differences in Twitter uptake but influenced by the availability of DOIs. If a document 
did not have a DOI in arXiv, the tweets to the published journal version of the document could not be 
captured. 
 
Table 1 Results of first direct match between arXiv and Altmetric.com based on arXiv ids and DOIs. 

arXiv primary (sub)category Papers with DOI Altmetric Tweeted Twitter rate 
Computer Science 12,319 14.5% 41.9% 37.2% 2.1 
Mathematics 23,624 13.7% 32.4% 27.1% 0.4 
Physics 46,762 38.5% 52.1% 45.8% 1.2 

Astrophysics 13,614 23.4% 54.4% 50.7% 1.5 
Condensed Matter 13,613 54.9% 39.9% 28.5% 0.6 
GR & QC2 2,096 42.7% 65.0% 61.7% 1.5 
HEP Experiment 2,496 43.1% 79.1% 76.4% 2.0 
HEP Lattice 780 38.2% 78.3% 72.3% 1.1 
HEP Energy Physics Phenomenology 3,524 37.3% 70.6% 68.4% 1.0 
HEP Energy Physics Theory 1,532 31.4% 74.7% 72.8% 1.2 
Nonlinear Sciences 864 31.3% 46.5% 34.5% 1.1 
Nuclear Experiment 661 34.0% 53.1% 45.1% 0.6 
Nuclear Theory 573 34.7% 30.4% 27.4% 0.3 
Physics (subcategory) 4,824 31.8% 43.6% 37.8% 1.6 
Quantum Physics 2,185 48.1% 41.2% 34.4% 1.1 

Quantitative Biology 622 29.7% 85.2% 47.3% 4.4 
Quantitative Finance 287 9.8% 55.4% 50.2% 1.5 
Statistics 760 25.1% 37.5% 25.8% 0.6 
All 2012 arXiv submissions 84,374 27.8% 45.2% 39.1% 1.1 

 
Table 2 Comparison of direct and indirect match for the arXiv/WoS subset. 

arXiv primary 
(sub)category 

Papers DOI WoS 
(%) 

Direct match Indirect match 
Matched Tweeted 

(%) 
Twitter 

rate 
Matched  Tweeted 

(%) 
Twitter 

rate 
Computer Science 2,055 94.2% 990 43.6% 4.4 1,018 44.9% 5.0 
Mathematics 7,723 91.8% 2,657 28.4% 0.4 2,711 29.2% 0.5 
Physics 33,782 97.5% 18,002 46.6% 1.2 18,614 48.5% 1.3 

Astrophysics 10,187 97.4% 5,742 52.4% 1.5 5,896 53.9% 1.6 
Condensed Matter 10,964 99.0% 4,561 30.0% 0.7 4,819 32.5% 0.7 
GR & QC2 1,439 98.5% 934 62.1% 1.2 948 63.1% 1.2 
HEP Experiment 1,573 99.6% 1,310 80.4% 2.5 1,320 81.1% 2.6 
HEP Lattice 451 99.6% 342 69.0% 1.1 343 69.2% 1.3 
HEP Phenomenology 2,392 99.2% 1,722 69.3% 1.0 1,728 69.6% 1.1 
HEP Theory 1,225 99.1% 909 72.3% 1.1 914 72.7% 1.2 
Nonlinear Sciences 543 95.2% 264 35.0% 1.2 284 40.3% 1.3 
Nuclear Experiment 432 99.3% 239 46.5% 0.6 243 47.7% 0.6 
Nuclear Theory 384 97.4% 117 27.9% 0.3 122 28.6% 0.4 
Physics (subcategory) 2,689 89.1% 1,172 37.3% 1.6 1,255 40.4% 1.8 
Quantum Physics 1,503 95.4% 690 40.5% 1.5 742 44.4% 1.6 

Quantitative Biology 289 96.5% 264 56.4% 6.6 267 64.7% 8.4 
Quantitative Finance 51 90.2% 28 54.9% 2.2 28 54.9% 2.3 
Statistics 263 95.4% 76 20.2% 0.5 84 23.2% 0.6 
arXiv-WoS subset 44,163 96.3% 22,017 43.2% 1.2 22,722 44.9% 1.3 
 
In order to measure the entire Twitter activity of arXiv and published versions independently from the 
availability of DOIs in arXiv, e-prints were matched to WoS based on DOIs and bibliographic 
information using a matching algorithm similar to that described in Larivière et al. (2014). Through 
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the match, which identified WoS entries (publication years 2010 to 2013) for 44,163 arXiv e-prints 
(Table 2), the percentage of documents with DOIs could be increased to 96.3%, allowing for the 
establishment of a link between arXiv and Altmetric for e-prints lacking relevant identifiers. With 716 
additional papers, 4,600 additional tweets and 1,507 papers with an increase in tweets, the indirect 
procedure via WoS did not improve the matching a great deal, which suggests that most tweets refer to 
the arXiv instead of the publishers’ versions or that Altmetric already merges both. However, 
differences can be observed in particular categories, e.g. Quantitative Biology, where the percentage 
of tweeted documents increased from 56.4% to 64.7% and the Twitter rate from 6.6 to 8.4, as well as 
Computer Science, where the average number of Twitter users increased from 4.4 to 5.0. The indirect 
match showed that 5.8% documents had more than one id in Altmetric. 
  
Important differences in Twitter activity between arXiv primary categories can be observed. Papers in 
Quantitative Biology (8.4) and Computer Science (5.0) show particularly high Twitter activity, while 
the average number of tweeters is far below average in Mathematics (0.5) and Statistics (0.6). 
Compared to results by Costas et al. (in press), both the share of tweeted papers and Twitter rates seem 
high, which could be related to either an open access advantage or a greater activity of automatic 
distributions. For example, the high share of tweeted papers in HEP is likely due to a series of 
automatic Twitter accounts (@hep_th, @hep_ph, @hep_ex, @hep_lat) distributing all new 
submissions in the particular arXiv subcategories since June 2012.3 
 
Future Work 
We will determine the amount of tweeting activity of arXiv and published versions of journal articles 
based on the URLs in tweets, analyze when the activity occurs and in how far use and users differ 
between versions and subject areas. The role of automatic Twitter accounts, which could question the 
number of tweets as an altmetric indicator, will be further investigated. Based on a content analysis of 
tweet text we will assess the types of use such as distribution and discussion of journal articles in 
Physics, Mathematics and Computer Science. This will help to determine which versions of 
documents are discussed on Twitter, by whom and when, and will have implications for both the 
collection of tweets to scientific papers as well as their validity as altmetric indicators. 
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