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Introduction

• increase of Twitter use

• 230 million active users, 500 million tweets per day

• 39% increase of users from 09/2012 to 09/20131

• 16% of US, 3% of world population in 20131

• 19% of US internet users 01/20142

• uptake by researchers

• 1 in 40 university faculty member in US and UK 

have Twitter account (Priem & Costello, 2010)

• 9% of researchers use Twitter for work (Rowlands et al., 2011)

• 15% of German university faculty members, 70% of which at least 

occasionally in professional context (Pscheida et al., 2013)

1 Twitter statistics calculated based on data from: http://www.sec.gov/Archives/edgar/data/1418091/000119312513400028/d564001ds1a.htm and

http://www.census.gov/population/international/data/
2 Pew Research Center’s Internet Project surveys, 2010-2014 http://www.pewresearch.org/fact-tank/2014/06/11/can-twitter-survive-in-a-facebook-

world-the-key-is-being-different/

http://www.sec.gov/Archives/edgar/data/1418091/000119312513400028/d564001ds1a.htm
http://www.census.gov/population/international/data/
http://www.pewresearch.org/fact-tank/2014/06/11/can-twitter-survive-in-a-facebook-world-the-key-is-being-different/


Introduction

• increasing presence of tweets as impact metrics



Introduction 

• 5% to 10% monthly growth of social media activity related to 

scientific articles (Adie & Roe, 2013)

• scholarly documents on Twitter
1.6% of WoS papers with DOIs 2005-2011 (Zahedi, Costas & Wouters, 2014)

13.3% of WoS papers with DOIs 07-12/2011 (Costas, Zahedi & Wouters, 2014)

20.4% of PubMed/WoS 2012 (Haustein et al., 2014b)

21.5% of WoS papers with DOIs 2012 (Costas, Haustein & Larivière, in prep.)

• high Twitter coverage (44.9%) for set of arXiv papers 
(Haustein et al., 2014a)

 high presence of automated Twitter accounts!



Introduction: tweets to arXiv eprints and published papers

exact and fuzzy
• DOI
• titles
• author names
• abstracts
• title length

@hep_ex

@hep_lat

@hep_ph

@hep_th



Research questions

• How can automated accounts be defined and 

identified?

• How much tweets to scientific papers are produced by 

automated Twitter accounts?

1) systematic search for automated arXiv Twitter accounts

2) coding of a representative set of Twitter accounts which have 

tweeted at least one arXiv preprint or published paper

 Do automated accounts affect the validity of tweets as 

impact measures?



Data & Methods

• Twitter online search for “arXiv” in Twitter handle, 

display name, or account description (05/2014)

• manual coding of 90 accounts by two researchers:

platform feed: automated feed of papers from arXiv section or 

subsection; platform-based feeds tweeting everything published in 

an arXiv subject area, triggered by arXiv RSS feed

topic feed: automated feed of papers relevant to a certain topic; 

keyword-based feeds, triggered by keyword specific searches

selective/qualitative: some sort of qualitative selection; human 

selection of “interesting” papers

not related to arXiv

Systematic search for arXiv Twitter accounts



Data & Methods

• collection of Twitter statistics

• number of tweets

• date of first tweet

• mean number of tweets per day

• number of followers

• number of following

• BotOrNot score

Systematic search for arXiv Twitter accounts



Results

account type number (%) of 
accounts

tweets mean 
followers

mean 
following

% of 50,068 
tweets

mean Truthy
BotOrNot score

platform feed (bot) 43 (84.3%) 87,389 34.9 0.6 8.8% 33%

topic feed (bot) 4 (7.8%) 10,040 527.0 491.5 0.1% 40%

selective/qualitative 4 (7.8%) 3,081 361.8 50.5 1.0% 46%

51 (100%) 100,510 99.1 43.0 9.9% 33%

	

Systematic search for arXiv Twitter accounts



Results

• platform and topic feed bots do not behave like regular Twitter bots

Systematic search for arXiv Twitter accounts

	
• more automated accounts possible:

• journals

• publishers

• societies / associations

• institutions

• authors



Data & Methods
 identifying and quantifying different kinds of user groups among

Twitter users tweeting links to scientific papers

• 19,804 WoS papers with arXiv eprint submitted in 2012, tweeted at

least once

• 50,068 tweets

• 10,384 unique Twitter accounts

• coding of random sample of 1,000 accounts by three researchers

• 100 accounts to test inter-rater reliability

Coding of Twitter accounts

	



Data & Methods
Coding of Twitter accounts



Data & Methods
Coding of Twitter accounts



Data & Methods
Coding of Twitter accounts



Data & Methods
Coding of Twitter accounts



Outlook

• Who is posting links to scientific papers on Twitter and what is 

their motivation?

• How many tweets are generated by humans, cyborgs and 

bots?

• How many tweets show actual engagement, how much 

distribution only?

• Do user groups and tweets differ between arXiv eprint and 

journal paper?

 What do tweets to scientific papers indicate?

 impact or distribution?

 among the scientific community or the general public?



• distinguishing type of tweet based on content
e.g., similarity with article title (%)

	

Outlook



Stefanie Haustein

Thank you for your attention!

Questions?

stefanie.haustein@umontreal.ca
@stefhaustein

Thanks to Euan Adie and for access to their Twitter data!

Please submit to Aslib Journal of Information Management

Special Issue Social Media Metrics in Scholarly Communication: 

exploring tweets, blogs, likes and other altmetrics
Submission Deadline 15.11.2014 
http://www.emeraldgrouppublishing.com/products/journals/call_for_papers.htm?id=5754
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