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Turing test

Ten-Second History of NLP

» Turing Test proposed | &l | 1950
» Formation of the Association for Computational Linguistics (ACL) 1962
« First ACL conference 1965
« ACL, ELRA, and AFNLP publish peer-reviewed papers u'
journal articles and conference proceedings (long, short, demo, etc.) [dg A-NLP
» Broad interdisciplinary field

- researchers from Computer Science, Linguistics, Information TOdC‘)’
Science, Psychology, Social Sciences, Humanities, and more

o thousands of papers published every year
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Need for a Search Engine Dedicated to NLP Literature

Desirable features:

i+l

easy to use

visual

interactive

captures impact of papers
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Metrics of Research Impact (on subsequent scholarly work)

o Often derived from citations

> number of citations, average citations, h-index, relative citation ratio, and
impact factor (Bornmann and Daniel, 2009)

» However, citations do not always reflect quality or importance
Impacted by:

- systematic biases

o atypical contributions

> popularity of area

> unethical practices (e.g. egregious self citations)

Nonetheless, given the lack of other easily applicable and effective metrics, citation
metrics used as an imperfect but useful window into research impact

» often a factor in funding research and hiring scientists
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The NLP Scholar Project

Data: extracted and aligned information from

- the ACL Anthology (AA) IEL

» Google Scholar (GS) &

to create a dataset of tens of thousands of NLP papers and their citations

NLP Scholar: A Dataset for Examining the State of NLP Research. LREC 2020.

Analyzing NLP Literature:
Examining Citations of Natural Language Processing Literature. ACL 2020.
Gender Gap in Natural Language Processing Research: Disparities in Authorship and Citations. ACL 2020.

Practical Tool:
NLP Scholar: An interactive visual explorer for this unified AA-GS dataset

> to find related work
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Uses of NLP Scholar

» search for related work in various areas within NLP
« identify the highly cited articles on an interactive timeline
 identify past papers published in a venue of interest (such as ACL or COLING)

- E.g., papers from ten years back published at ACL that have substantial citations
« examine changes in number of articles and number of citations in an area over time
« identify citation impact of different types of papers

° e.g., short papers, shared task papers, demo papers, etc.

Other practical applications of the NLP Scholar dataset
Web browser extensions that allow:
» users of GS to look up the aligned AA information
> the full ACL BibTeX, poster, slides, access to proceedings from the same venue, etc.
» access from AA to the GS information of the aligned paper
o number of citations, lists of papers citing the paper, etc.
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NLP Scholar Dashboard

A1: #papers

o 44,895

A2: #papers by year

> substantial numbers since the 2000s

> higher in alternate years (biennial
conferences such as LREC, COLING

B1: # citations

o ~1.2 million citations (as of June 2019)
B2: # citations by year

o 2000s are the most notable
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C. Papers
Row Paper-ld Paper-Title Author(s) Year Url
1 P02-1040  Bleu: a Method for Automatic Evaluation of Machine Translation Papineni, Kishore and Roukos, S.. 2002 htt.
2 W02-1011 Thumbs up? Sentiment Classification using Machine Learning Techniques Pang, Bo and Lee, Lillian and Vai.. 2002 htt.
3 D14-1162 Glove: Global Vectors for Word Representation Pennington, Jeffrey and Socher,. 2014 htt
4 J83-2004  Building a Large Annotated Corpus of English: The Penn Tresbank Marcus, Mitch and Santorini, Be.. 1993 htt
S J91-4003  The Generative Lexicon Pustejovsky, James 1991 htt.
6 P02-1053 Thumbs Up or Thumbs Down? Semantic Orientation Applied to Unsuper.. Turney, Peter 2002 htt..
7 D14-1179  Learning Phrase Representations using RNN Encoder-Decoder for Stati.. Cho, Kyunghyun and van Merrie., 2014 htt,
8 J93-2003 The Mathematics of Statistical Machine Translation: Parameter Estima.. Brown, Peter F. and Dellz Pietra.. 1993 htt.
9 J90-1003 Word Association Norms, Mutua! Information, and Lexicegraphy Church, Kenneth and Hanks, Pat.. 1990 htt.
10 P07-2045 Moses: Open Source Toolkit for Statistical Machine Translation Koehn, Philipp and Hoang, Hieu.. 2007 htt.

D. Authors E. Search by year of publication, title term (unigram, bigram), or
Row Author-name Year of publication

1 Manning, Christoph.. I 54,587 1965 Q=

2 Koehn, Philipp 19,412

3 QOch, Franz Josef Unigram Bigram Author Name
4 Socher, Richard 17,506 l

5 Lee, Lillian 17,458

6 Jurafsky, Dan 16,405

7 Hovy, Eduard 16,292

8 Klein, Dan 15,881

9 Ney, Hermann 15,087

10 Dyer, Chris 14,745
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» ~1.2 million citations (as of June 2019)
» colored segments correspond to each of the papers

[é B2: # citations by year

» the height of a segment is proportional to the number of citations the paper has received
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B2: # citations by year

» ~1.2 million citations (as of June 2019)
» colored segments correspond to each of the papers

» the height of a segment is proportional to the number of citations the paper has received

Title: Glove: Global Vectors for Word Representation
Authors: Pennington, Jeffrey and Socher, Richard and Manning, Christopher D.
i Title: Bleu: a Method for Automatic Evaluation of Machine Translation Year: 2014
Authors: Papineni, Kishore and Roukos, Salim and Ward, Todd and Zhu, Weiling Booktitle: Proceedings of the 2014 Conference on Empirical Methods in Natural
Year: 2002 Language Processing (EMNLP)
| Booktitle: Proceedings of the 40th Annual Meeting of the Association for Url: https://www.aclweb.org/anthology/D14-1162
#citations, by year of publication | Computational Linguistics Citations: 7,965
{ Url: https://www.aclweb.org/anthology/P02-1040
80K ’ Citations: 9,098

60K l Title: Building a Large Annotated Corpus of English: The Penn Treebank
Authors: Marcus, Mitch and Santorini, Beatrice and Marcinkiewicz, Mary Ann

i Year: 1993

Booktitle: Computational Linguistics, Volume 19, Number 2, June 1993,

40K Special Issue on Using Large Corpora: |l
I Url: https://www.aclweb.org/anthology/J93-2004
Citations: 7,527
20K
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Al. #papers A2. #papers, by year of publication
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o ~1.2 million citations (as of June 2019)
C. Papers
. H . Row Paper-Id Paper-Title Author(s) Year Url .
b Bz - # Cltatlons by year 1 P02-1040  Bleu: a Method for Automatic Evaluation of Machine Translation Papineni, Kishore and Roukos, S.. 2002  htt.. NN 9.098
2 W02-1011 Thumbs up? Sentiment Classification using Machine Learning Techniques Pang, Bo and Lee, Lillian and Vai.. 2002 htt.. NN €187
o 3 D14-1162 Glove: Global Vectors for Word Representation Pennington, Jeffrey and Socher,. 2014 htt.. NN 7.965
20008 are the mOSt nOtabIe 4 J93-2004  Building a Large Annotated Corpus of English: The Penn Treebank Marcus, Mitch and Santorini, Be.. 1993 htt. 7.527
. 5 J91-4003  The Generative Lexicon Pustejovsky, James 1991  hte.. [N 6,593
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7 D14-1179 Learning Phrase Representations using RNN Encoder-Decoder for Stati.. Cho, Kyunghyun and van Merrie., 2014 htt.. 5,344
. . . 8 J93-2003  The Mathematics of Statistical Machine Translation: Parameter Estima.. Brown, Peter F. and Dellz Pietra.. 1993 htt.. Il 5,047
°© maChlne trans,atlon, Sentlment 9 J90-1003  Word Association Norms, Mutual Information, and Lexicography Church, Kenneth and Hanks, Pat.. 1990 htt.. I 4,845
10 P07-2045 Moses: Open Source Toolkit for Statistical Machine Translation Koehn, Philipp and Hoang, Hieu.. 2007 htt.. I 4,581
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Al idtpapers A2. #papers, by year of publication

Four Other Dashboards

Main dashboard (A to E) + sixth element (F) W * | o i i
K . " ;E=‘ iééé §-
for focused search i%g I

« F1: venues and paper types
« F2: title unigrams syl

Paper-Title
g a Method fo

Blel

 F3: title bigrams
« F4: language mentions in the title

Nal and Gre

ph and Ratino

#citations
D. Authors E. Search by year of publication, title term (unigram, bigram), or author name
Row Author-name Year of publication
1 Manning, Christopt 1 1965 e} D 2019
3 Unigram Bigram Author Name
5
10 4,39
#citations
F1. Venue and Paper Type
*SEM L Demos EMNLP JEP/TALN/RECI NAACL ROCLING/IJCLCL  TACL TINLAP
192 922 581 3,140 48 1477 918 258 84
COLING Doctaoral Cons. HLT PACLIC SEMEVAL
3,863 10 74 1.210 1,347
Tutonals
211
CoNLL EACL LICNLP MUC RANLP Shared Task
571 1,057 7%4 146 501 283
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F1.Venue and Paper Type

*SEM CL Demos
192 922 981

10
ANLP CoNLL EACL
300 571 1,057

Doctoral Cons.

IJCNLP
794

Treemap of Venues and Paper Types

JEP/TALN/RECI
48

MUC
146

NAACL

1,477

PACLIC

1,210

RANLP

501

ROCLING/IJCLCL TACL TINLAP
918 258 84
SEMEVAL
1,347

Tutorials

211
Shared Task
283 Workshops

15,389

Items are in alphabetic order
Below each item is the number of papers
Darker shades of green indicate higher numbers
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F2. Title Unigrams

analysis
1,994

annotation
1,154

approach
1,532

automatic
1754,

chinese
1,837

classificatio
1,250

context
757

corpora
987

corpus
2,248

Cross
804

data
1,364

dependency
1,256

detection
976

dialogue
982

disambiguat
765

discourse
900

domain
987

english
1,238

entity
932

evaluation
1,425

extraction
1,674

features
857

generation
1,197

grammar
831

information
1,466

knowledge
1,047

languages
780

lexical
1,262

Treemap of Common Title Unigrams

linguistic
901

machine
2,611

model
1,840

models
1,475

multi
1,105

# papers 750 4,162
M
multilingual recognition speech spoken statist study
813 1,211 1,748 775 1,168 873
natural
1,100 )
syntactic task text
— sense 888 1,716 B2 537
1,609 793
system
parsing sentence 2,191
2.020 764 unsupervised
. y systems
processing sentiment
911 web
813 985

e Items are in alphabetic order
o Below each item is the number of papers
o Darker shades of green indicate higher numbers

13



Treemap of Common Title Bigrams

b |

F3. Title Bigrams

2016 task

2017 task

2018 task

case study

chinese word

coreference
resolution

cross lingual

dependency
parsing

dialogue
systems

entity
recognition

finite state

information
extraction

information
retrieval

language
generation

language model

language
models

language
processing

large scale

machine
learning

machine

translation

named entity

neural machine

neural network

neural
networks

question
answering

relation

extraction

role labeling

semantic role

semeval 2016

semeval 2017

semeval 2018

semi

supervised

sense

disambiguation

sentiment
analysis

#papers

social
media

shared
task

spoken
language

statistical
machine

translation
system

Items are in alphabetic order

175 200,15

a,

speech  spoken

recogn. dialog.
word word
alignmt. embeds.

word segmentn.

word sense

Below each item is the number of papers

Darker shades of green indicate higher numbers
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Treemap of Common Languages

#papers
F4. Languages Pap 2 L8
ab
afrikaans bulgarian czech filipino hebrew interlingua  korean mandarin portuguese slovak sloven  spanis  swahili
10 48 331 15 47 20 231 212 162 7 230 5
ambharic cantonese danish finnish hindi inuktitut kurdish mongolian  romanian
16 2 68 44 L 6 ¥ 9 63 swedish thai turki  urdu
146 68 87 64
catalan dutch french hungarian irish latin norwegian  russian
20 135 362 56 17 32 54 120 tagalog
9
assamese chinese english galician icelandic italian malay persian sanskrit _
8 1,837 1,238 7 17 141 8 60 25 tamil uyghur wels
24 9 6
basque croatian estonian indonesian malayalam  polish serbian telugu vistnamese
64 57 35 35 15 98 20 20 51

e Items are in alphabetic order
e Below each item is the number of papers
» Darker shades of green indicate higher numbers
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NLP Scholar Dashboard

Main View
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B2. #citations, by year of publication

80K
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1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
Year
Paper-Title Author(s) Year Url o
Bleu: a Method for Automatic Evaluation of Machine Translation Papineni, Kishore and Roukos, S.. 2002  htt.. NN 5,098
Thumbs up? Sentiment Classification using Machine Learning Techniques Pang, Boand Lee, Lillian and Vai.. 2002 htt.. I 8187
Glove: Global Vectors for Word Representation Pennington, Jeffrey and Socher.. 2014 htt., I 7.965
Building a Large Annotated Corpus of English: The Penn Treebank Marcus, Mitch and Santorini, Be.. 1993 htt.. I 7,527
The Generative Lexicon Pustejovsky, James 1991 het.. I 6,593
Thumbs Up or Thumbs Down? Semantic Orientation Applied to Unsuper.. Turney, Peter 2002 htt., N 5,642
Learning Phrase Representations using RNN Encoder-Decoder for Stati.. Cho, Kyunghyun and van Merrie.. 2014 htt.. 5,344
The Mathematics of Statistical Machine Translation: Parameter Estima.. Brown, Peter F. and Della Pietra.. 1993 htt.. I 5,047
Word Association Norms, Mutual Information, and Lexicography Church, Kenneth and Hanks, Pat.. 1990 htt.. I 4,845
Moses: Open Source Toolkit for Statistical Machine Translation Koehn, Philipp and Hoang, Hieu.. 2007 htt.. I 4,581
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Row Author-name

E. Search by year of publication, title term (unigram, bigram), or author name

Year of publication

1 Manning, Christoph.. I 54,587 1965 e} D 2018
2 Koehn, Philipp B 19,412 B

3 Och, Franz Josef N 18,620 Unigram Bigram Author Name

4 Socher, Richard n=mn ‘77506 I | I | I

5 Lee,Lillian I 17,458

6 Jurafsky, Dan B 16,405

7 Hovy, Eduard I 16,292

8 Klein, Dan 15,881

9 Ney, Hermann W 15,097

10 Dyer, Chris BN 14,745
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Al. #papers A2. #papers, by year of publication
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#citations
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1 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
| H 1 1 Year
| After entering terms associated with
|
| sentiment analysis in the Search Box il
i y Row Paper-ld Paper-Title Author(s) Year Url —
’2\ 1 WO02-1011 Thumbs up? Sentiment Classification using Machine Learning Techniques Pang, Bo and Leg, Lillian and Vai.. 2002 ntt.. NN 3.187
| 2 P02-1053  Thumbs Up or Thumbs Down? Semantic Orientation Applied to Unsuper.. Turney, Peter 2002 htt.. I 5,642
| 3 HO05-1044  Recognizing Contextual Polarity in Phrase-Level Sentiment Analysis Wilson, Theresa and Wiebe, Jan.. 2005 htt.. Il 3487
ﬁj 4 P04-1035 A Sentimental Education: Sentiment Analysis Using Subjectivity Summa.. Pang, Bo and Lee, Lillian 2004 htt.. [l 3109
': 5 D13-1170 Recursive Deep Models for Semantic Compositionality Over a Sentimen.. Socher, Richard and Perelygin, .. 2013 htt.. Il 2,798
3 6 L10-1-531 SentiWordNet 3.0: An Enhanced Lexical Resource for Sentiment Analysi.. Baccianella, Stefanoand Esuli, .. 2010 htt.. Bl 2,263
’\ 7 J11-2001 Lexicon-Based Methods for Sentiment Analysis Taboada, Maite and Brooke, Jul.. 2011 htt.. 1l 1,982
| 8 P0S-1015  Seeing Stars: Exploiting Class Relationships for Sentiment Categorizati.. Pang, Bo and Lee, Lillian 2005 htt.. Il 1743
;‘ S P07-1056  Biographies, Bollywood, Boom-boxes and Blenders: Domain Adaptation .. Blitzer, John and Dredze, Mark .. 2007 ntt.. [l 1,735
{ 10 C04-1200 Determining the Sentiment of Opinions Kim, SooMin and Hovy, Eduard 2004 htt.. l 1,723
b -
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_3 #citations
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NLP Scholar Dashboard

Clicking on the 2016 bar
in the #papers by year viz (A2)
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Al. #papers A2, #papers, by year of publication
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| Row Paper-id Paper-Title Author(s) Year Url

{ 1 D14-1162  Glove: Global Vectors for Word Representation Pennington, Jeffrey and Socher.. 2014 hte.. NN 7,965

2 P14-5010 The Stanford CoreNLP Natural Language Processing Toolkit Manning, Christopher D.and Su.. 2014 htt.. Jll 3,543

| 3 P03-1054  Accurate Unlexicalized Parsing Klein, Dan and Manning, Christo.. 2003 htt.. Il 3,196 [ ]

4 NO3-1033  Feature-Rich Part-of-Speech Tagging with a Cyclic Dependency Network Toutanova, Kristina and Klein, D.. 2003  htr.. lll 3.083

5 D13-1170 Recursive Deep Models for Semantic Compositionality Over a Sentimen.. Socher, Richard and Perelygin, .. 2013 htt.. Il 2,798

6 P05-1045  Incorporating Non-local Information into Information Extraction Syste.. Finkel, Jenny Rose and Grenage.. 2005 htt., B 2,765

"j 7 L06-1-260 Generating Typed Dependency Parses from Phrase Structure Parses de Marneffe, MarieCatherinea.. 2006 hte.. lll 2414

ij 8 D15-1166  Effective Approaches to Attention-based Neural Machine Translation Luong, Minh-Thang and Pham, .. 2015 htt.. [l 1.951

fj 9 D0%-1026 Labeled LDA: A supervised topic model for credit attribution in multi-lab.. Ramage, Daniel and Hall, David.. 2009 htt.. 1,168

10 WO00-1308 Enriching the Knowledge Sources Used in a Maximum Entropy Part-of-S.. Toutanvoa, Kristina and Mannin.. 2000 htt., ¥ 1,164
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Summary

NLP Scholar—an interactive visual explorer for the ACL Anthology
» access to citation information from Google Scholar
 interconnected interactive visualizations (multiple dashboards)
» quickly and efficiently search for relevant related work

Future Work:
» automatically identifying related papers
« analyze NLP papers that are published outside of the ACL Anthology

« compare patterns of citations in NLP with those in other fields
» develop richer ways of capturing scholarly impact

Project page for NLP Scholar: http://saifmohammad.com/WebPages/nlpscholar.html
» data
 Interactive visualizations

« limitations and ethical considerations

Contact: = Saif. Mohammad@nrc-cnrc.gc.ca W @SaifMMohammad
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