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Twitter 1s ...

lan Soboroff

= a communication platform, @ian_soborof

TREC, infarmation retrieval, test collections, search engines, sacial
media search

= a soclal network,
" a system for resource sharing

... which researchers use ...
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Fluid Mechanics

Circuits Material Engineering

Computer Science Geosciences
. Tribology
Operations Researc h Astronomy.& Astrophysics

G O a I S Computer Imaging Mathematics ‘
Power Systems

Physics
Telecommunication
Electromagnetic Engineering

= Understand how Twitter is used by researchers
= Differences according to discipline, age, country, ...? .
= \Who's following/retweeting/mentioning whom?
= |nformation flow between areas/disciplines
= |mpact and influence

Sociology

Education ; Ecolo
Political Science Pharmacology ‘ gy

. Neuroscience

Agriculture

Psychiatry

Environmen tal Health

Medical Imaging Anthropology

Veterinary

Molecular & Cell Biology

Orthopedics

Parasitology

Dentistry

Medicine

Ophthalmology
Otolaryngology

Gastroenterology
Urology Pathology

Dermatology Rheumatology

source: mapequation.org #science, Robert Jaschke 12.6.2014 4
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Goals

= |mprove retrieval and discovery of scientific content

= Researchers, topics, publications, conferences, ...
" Trends, developments over time
= Personalized recommendations

soe Ergebnisse fur #science Entfernen
Top / Alle

- Emma Sear cemmaseardd - 58 Sek.
Just seen an article that says women who have more than 1% moles on one arm
have 35% more chance of getting breast cancer. #Science

Offnen

=9 Voice of Researchers - Research “Voice - 2 Min.
_f:'“- Whatewver happened to the 'mad, bad’ #scientist? Owverturning the #stereotype
pus . sagepub . comfcontent/early/. .. #phdchat #researchers #scipol #science

Offnen

L
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"

source: twitter.com #science, Robert Jaschke 12.6.2014
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= Transfer peer review to social media
= What do researchers regard as important?

The shape of a ponytail and the statistical physics of hair
fiber bundles

Mews Blogs Twitter Facebook Google+ score Demographics Help

Sofar Altmetric has seen 6 stories from 4 outlets.

Verriickte Wissenschaft: Ig-Nobelpreis flir Sprachstopper und
Pferdeschwanz-Wipper

Score in context

Is one of the highest ever Wann sieht der Eiffelturm Kleiner aus, was passiert im Hirn eines toten Fisches, warum wippen
scores in this journal FPferdeschwnze? Die |g-Nobelpreise ..

iranked #2 of 7.374) e e .
2012-08-21714:25:00401:00

show maoare...

Mentioned by Science [NOW] !g Nobels Go To Studies of Swaying Ponytails, (Nearly) Exploding Colons

. 4 news outlets 2012 prizes honor funny research with a serious twist ..
5 blogs

. 527 tweeters

. 8 Facebook users

B 8 Googlet users e CHRITIAN SCIENCE le Mobel awards to honor uproarious science
ONITCRE. =~ P

source: altmetric.com #science, Robert Jaschke 12.6.2014
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Challenges

= Data acquisition
= Tweets and users from Twitter
= Ground truth to train and evaluate algorithms

= |dentifying researchers

" One class problem: finding good counterexamples is difficult
= Brevity of tweets

= How to extract meaning from 140 characters?
= |dentifying and classifying scientific tweets

= \What Is a scientific tweet?

= Ranking scientific content
" How to evaluate a ranking?

#science, Robert Jaschke 12.6.2014
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Related Work

= Twitter directories (e.g., Wefollow, Twellow, JustTweetlt)
= User classification:

" D. Rao, D. Yarowsky, A. Shreevats, and M. Gupta. Classifying latent user attributes in
Twitter (2010)

" M. Pennacchiotti and A.-M. Popescu. Democrats, republicans and starbucks
afficionados: user classification in Twitter (2011)

= Scholars on Twitter:

" J. Priem and B. Hemminger. Scientometrics 2.0: New metrics of scholarly impact on the
social web (2010)

" J. Letierce, A. Passant, J. Breslin, and S. Decker. Understanding how Twitter is used to
widely spread scientific messages (2010)

" K. Weller, E. Droge, and C. Puschmann. Citation analysis in Twitter. Approaches for

defining and measuring information flows within tweets during scientific conferences
(2011)

" G. Eysenbach. Can tweets predict citations? Metrics of social impact based on Twitter
and correlation with traditional metrics of scientific impact (2011)

= Typically: focus on tweets, not users

#science, Robert Jaschke 12.6.2014
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As a first step, we

= focused on computer science
= developed a pipeline to identify researchers

Pr‘w:ariﬁed CP

Qodersky
@hmason

. 1

anegatfweJMp

@siggraph
Q@QIBM

~

p
features

urltilde
tweetcnt

kIllll J

o of Information ang

ommunica

.‘

rprobable C"j

Omikko
QAndrewYNg

\ ¥ B B _J

= analyzed their age, popularity, influence, and social network

#science, Robert Jaschke

12.6.2014
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Approach

[ seeds S | 5 [ candidates C ‘verified C"|
@siggraph : @timberners_lee Qodersky

features rprobable ct
urltilde Bmilcko

Q@kdd_news Qodersky @hmason tweetcnt @AndrewYNg

Owww2013rio @TheOfficialACM | ... | .- )

S |

\,

- - - J @TechCrunch , - \
o ¢ negative N/
@siggraph

170 accounts QIBM

Finding good seeds:
= requirements: small set, good coverage, followers likely scientists
= solution: Twitter accounts of computer science conferences

» started with a list from Wikipedia!, searched for Twitter accounts
= 170 accounts for 98 conferences

1. http://en.wikipedia.org/wiki/List_of computer science_ conferences

#science, Robert Jaschke 12.6.2014 11
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Approach

r i Y r Y ' r T

seeds S | 5 candidates C verified C"| features probable C*
: 0.

@siggraph @timberners_lee Qodersky urltilde @mikko

Q@kdd_news Qodersky @hmason tweetcnt @AndrewYNg

Quww2013rio @TheOfficialACM | ... | .- | o

- - - J @TechCrunch r - ™ L ’

o ¢ negative N
@siggraph
170 accounts 526/8 accounts QIBM

Generating candidates:

= follower, friends, retweeter of the seeds

® recursive approach possible but reduces precision

m 52678 accounts, mostly interested in one conference (83%)

#science, Robert Jaschke 12.6.2014
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Approach

9191 accounts

[ seeds S | 5 " candidates C ‘verified ") = features | rpr()bable C"‘W
: 0.
@siggraph @timberners_lee Qodersky urltilde @mikko
Q@kdd_news Qodersky @hmason tweetcnt @AndrewYNg
Quww2013rio @TheOfficialACM | ... | .- | o
- - - J @TechCrunch r - 1 L ’
o ¢ negative N
@siggraph
170 accounts 526/8 accounts
QIBM
)

Verifying candidates with ground truth:

" Using computer science publications as evidence

= matching against 1304283 author names from DBLP

= matching: string matching of real name, ignoring duplicates
= manual validation of 150 verified accounts: 73% accuracy

#science, Robert Jaschke 12.6.2014
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9191 accounts

el IO

jon_ang

ommunica
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seeds S 5 [ candidates C ) rveriﬁed C”ﬂ = (features] rprobable C+W
O@siggraph : @timberners_lee Qodersky 5 urltilde Tl
@kdd_news Qodersky @hmason tweetcnt @AndrewYNg
Owww2013rio @TheOfficialACM | ... o ) o
. @TechCrunch JI 7 _ N > g
A g . negative N/
) @siggraph
170 accounts 52678 accounts QIBM
EE J
- - : : 1694 accounts
Finding negative examples:
= challenging task: most users are not researchers
— How to get a representative sample?
= randomly collected users from the Twitter stream
= removed candidates, their followers and friends
= added seeds and large companies
#science, Robert Jaschke 12.6.2014 14
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Approach

9191 accounts

[ seeds S | 5 " candidates C | ‘verified ") = features | rpr()bable C"‘W
@siggraph : @timberners_lee Qodersky = urltilde elE
Okdd_news Qodersky @hmason tweetcnt @AndrewYNg
Owww2013rio @TheOfficialACM | ... | .- ) o
- - - @TechCrunch , - \ L g
g o ¢ negative N/
@siggraph
170 accounts 52678 accounts QIBM 21 features
)
: : 1694 accounts
Extracting features:

= Which features can separate researchers from other users?

= profile (#tweets, #followers, website set, bio keywords, etc.) and
= content (#tweets with URLSs, #scientific tweets, etc.) features,

" no network (#followed seeds, etc.) features

#science, Robert Jaschke 12.6.2014

15
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Approach

9191 accounts

[ seeds S | 5 " candidates C | ‘verified ") = features | rpr()bable C"‘W
@siggraph : @timberners_lee Qodersky = urltilde elE
Okdd_news Qodersky @hmason tweetcnt @AndrewYNg
Owww2013rio @TheOfficialACM | ... | .- ) o

- - - @TechCrunch , - \ ) g

g o ¢ negative N/
@siggraph
170 accounts 52678 accounts QIBM 21 features 38368 accounts
)
- R : : 1694 accounts
Classifying candidates:

= stratified 10-fold cross validation (2000 random cand. + neg. ex.)
= Random Forest: F1 of 0.94

= Baseline (SVM on Bag of Words): F1 of 0.93
= 38368 positive candidates, 5015 negative candidates

#science, Robert Jaschke 12.6.2014
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Which areas of computer science?

10000 1 10°
new HEl known [ ]

9000

8000

7000
37 104

6000

5000

4000

I
#candidates

3000

#verified candidates

2000
1000

0

102

8, Ve =
A ®) O &

DM
CG
HCI
EDU
CA
SEC
CB
ALG

SE
Al

areas

#science, Robert Jaschke 12.6.2014
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Are researchers on Twitter younger?

#authors

10° . , , . .
- all authors from DBLP (G) ——

10° | verified candidates (CV) —»—;

104 |

10° |

10° }

1960 1970 1980 1990 2000 2010

year of the first publication in DBLP

#science, Robert Jaschke

12.6.2014

19



Are they more productive?

ience — Investiaatina the Future of Information and Communication

106  —
I all authors from DBLP (G)
105 | verified candidates (CV)
104 |
E I
£ 103 |
=3 -
m i
¥ 102 |
10’
100 ' o . |:.1|'||:| |1 |||i|I1 ..I.I' '
10 100 1000
#publications
#science, Robert Jaschke 12.6.2014 20
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6385
- 57 (84.3%) (69.4% .
verified - >@ verified
candidates candidates
>0 (91.80 8V _0%\
'8/5) ¥ Esll 1353
_ . oHOWwW .
. ULA‘%}) oW 16270 (49 »
D 74
all 2 °) all
candidates o~ o candidates

(a) Who follows whom?

" |In general, the order of activity Is follow, mention, retweet

#science, Robert Jaschke 12.6.2014 21
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. 3468
- 634 (50-4%) (37.7% -
verified 4 G) verified
candidates ~ candidates
AL (55.60 @1'0%)
%) 2770
0.A%) ER e a5,
682 O (17,29,
2 e & OF
candidates e — 0 candidates
18521 (48 39, ) 11577 (30.2%0)

(b) Who retweets whom?

" |In general, the order of activity Is follow, mention, retweet

#science, Robert Jaschke 12.6.2014 22
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How are they connected with each other?

verified verified
candidates ~ candidates
915 (64
9%)
1&94?) K?)%
all all
candidates candidates

24153 (63.0%)

(c) Who mentions whom?

" |In general, the order of activity Is follow, mention, retweet

#science, Robert Jaschke 12.6.2014 23
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How does closer scientific collaboration
affect interaction on Twitter?
, 1
g 0.8 |
3
reciprocal e g %
one-way S o4t
none =
5 02
0
0 2 4 6 8 10 12 14 16 18 2
co-authored articles
(a) following
o o |
IS 2 o8|
© ©
i S 06|
&) Qo
o S 04|
S S
*g 0.2 + *%‘ 0.2 +
0 T
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
co-authored articles co-authored articles
(b) mentioning (c) retweeting
#science, Robert Jaschke 12.6.2014 24
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ranking by
screen name name r f | m p
Otimoreilly Tim O’Reilly 1 2 1 | 16
@billgates Bill Gates 2 1 2 1
) ©@hmason Hilary Mason 3 9 3 2
% ©zephoria Danah Boyd 4 7 6 | 24
© Ocsoghoian Christopher Soghoian 5 | 51 | 12 5
'TE_J @doctorow Cory Doctorow 6 | 16 4 2
< Qioerror Jacob Appelbaum 7 | 30 7 5
©  @mattmight Matthew Might 8 | 47 | 16 | 34
8 @kentbeck Kent Beck 9 | 18 | 17 | 35
= @mattcutts Matt Cutts 10 | 15 9 2
G>) Otimberners_lee | Tim Berners-Lee 11 3 5 | 35
©codepo8 Christian Heilmann 12 | 87 | 14 1
Omattblaze Matt Blaze 13 | 60 25 72
@digiphile Alex Howard 14 ;4;2 1
‘e 10y, /77
W@@[t/ OW @/7 5 0/706 //C

#science, Robert Jaschke 12.6.2014 S 25
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Who are the most influential researchers?

chief developer _ top 200
T T T e ———— influential

Immw L J——

earnlngSOftwarESearch..m researchers

semantic s CE0 == =22 aSssciate. COMPUtErz= profaszz 2,

mSClentIStpro rammer *'ansuagepfo gramming

mterested rOfemgmsmomj:m;pﬂ atmm e
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—designer sty
ssearcher sciencemachine == other
E?—%?ggrcgooeglre e S it researchers
i JvESCIRE O
developer ~ h dsystems
_ sleamney mma-e ji=f )N Clscientist.
candidatE i 5503 “associate L animation utational mlnlngdwsner
ems  mosSEizdata SOItWarEprfessor
from the SClenC “é«%m““&‘:unlversl!lty
Matthew Might user researc er
cSprof profiles ComPUter

source: twitter.com #science, Robert Jaschke 12.6.2014 26
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Outlook

Computer Nétworkifig & NetworkedSystem

" improve matching accuracy

= analyze topics & interests of users
= soclal network analysis

= transfer to other disciplines

= pbuild a web directory of researchers on Twitter T

Adhagement

uman Computer Inter‘

= dataset: https://github.com/L3S/twitter-researcher )

= paper: Hadgu, A.T. & Jaschke, R. (2014), Identifying and
Analyzing Researchers on Twitter. Proceedings of the Web
Science Conference, New York, NY, USA: ACM.

#science, Robert Jaschke 12.6.2014 27
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