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Introducࢢon

• Predict future impact based on characterisࢢcs (i.e. text) of
publicaࢢon
• Impact is defined as citaࢢon count

– We built a corpus for the purpose
– Ɗ bins

• Which textual characterisࢢcs are found in successful papers?
• Iniࢢal results are mixed with tendency towards majority class

– Class imbalance problem
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Corpus Creaࢢon
• Arࢢcles from leading publicaࢢons in the field of Computaࢢonal

Linguisࢢcs
– Conference proceedings: ACL, NAACL, EACL and EMNLP
– Journal papers: Computaࢢonal Linguisࢢcs

• Obtaining the texts from the ACL Anthology Network Corpus

• Concentraࢢng on two major topics
– Parsing
– Machine translaࢢon

• Collecࢢng papers with two topics
– Words “parse” or “parsing” in the tleࢢ for parsing papers
– Words “translate”, or “translaࢢon” in the tleࢢ for MT papers

• Time period
– Seࢰng window size as Қ to ƈƈ years ago

i.e., we consider papers published between ƉƇƇƍ and ƉƇƈƉ. Ƌ/ƉƉ



Distribuࢢon of Papers

Year Total Papers Parsing Machine Translaࢢon
ƉƇƇƍ ƈқƍ қƊ ƈƇƋ
ƉƇƇқ ƉƍƎ ƈƇқ ƈƍƈ
ƉƇƇƎ ƉƍƇ ƈƊƌ ƈƊƌ
ƉƇƈƇ ƊƇҚ ƈƊƇ ƈƍҚ
ƉƇƈƈ ƈƎƈ Қƍ ƈƉƋ
ƉƇƈƉ ƉƉƌ қƈ ƈƋƋ
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Experimental Setup

• Predicࢢng ‘impact’ using an n-gram model
– Using the Ɗ bins: Ƈ – ƉƎ, ƊƇ – ƈƈƎ, ƈƉƇ +

• Two types of experiments
– Predicࢢon using abstracts only
– Predicࢢon using full texts
– Is the abstract as informaࢢve as the full paper?

• Experiment with removal of stopwords using a list of
stopwords from nltk.corpus.stopwords
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Abstract Extracࢢon

• Used regular expression to extract text between “Abstract”
and “Introducࢢon”
• ƍƇ papers did not match this pa�ern (Most of them end with
“Moࢢvaࢢon”)

– These papers are mostly from the journal of Computaࢢonal
Linguisࢢcs

• These remaining papers had their abstracts extracted manually
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Corpus splits

• Separated the two topics (Machine Translaࢢon and Parsing)
during training and evaluaࢢon

• ƈƇ% development, ƈƇ% test, and қƇ% training
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Feature Extracࢢon

• The features extracted were simple word n-gram counts
– Unigrams, bigrams, and trigrams

ƈƈ/ƉƉ



Feature Selecࢢon and Training

• Feature selecࢢon (filter methods)
– χƉ-goodness of fit
– Mutual Informaࢢon
– Variety of different feature selecࢢon thresholds
– Also did predicࢢon without feature selecࢢon

• A variety of different learning algorithms were used
– Geometric methods

» Support Vector Machines
» KNN (TiMBL)

– Ensemble methods
» Random Forests
» Gradient Boosࢢng Trees
» Adapࢢve Boosࢢng

ƈƉ/ƉƉ
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Results using Abstracts

Parsing Machine Translaࢢon
Classifier # feats Acc F-score # feats Acc F-score
Random All ҚƇ.Қƈ Ƌƌ.ƍƋ All Қƍ.қƉ ƌҚ.қƍ
Forest ƈƇ ƇƇƇ ҚƇ.Қƈ ƋҚ.ƈқ Ɗ ƇƇƇ Ққ.Ǝƍ ƌƎ.ƈƌ
Gradient All ҚƇ.ҚƇ ƋҚ.ƈқ All Қƌ.ƌƉ ƌҚ.қƍ
Boost ƌ ƇƇƇ ҚƇ.ҚƇ Ƌқ.Ǝƈ ƈƇ ƇƇƇ Қƍ.қƉ ƌқ.қƎ
Adapࢢve All ҚƇ.ҚƇ Ƌƌ.ƍƋ All ҚҚ.Қƍ ƌқ.қƎ
Boosࢢng Ƌ ƇƇƇ ҚƇ.ҚƇ Ƌƌ.ƍƋ Ɖ ƇƇƇ Қƍ.қƉ Қƈ.ƍƎ
SVM All ҚƉ.ƈƉ ƌƊ.Қƍ All Ққ.Ǝƍ Қƌ.ҚҚ

ƈƇ ƇƇƇ ҚƉ.ƈƉ ƌƍ.ƉƉ ƈƇ ƇƇƇ Ққ.Ǝƍ Қƌ.ҚҚ
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Results using Full Texts

Parsing Machine Translaࢢon
Classifier # feats Acc F-score # feats Acc F-score
ADABoost ƈ ƇƇƇ ƍƍ.Ɖƍ ƍƋ.ƌҚ Ɖ ƇƇƇ ƍƉ.Ƌƈ Қƌ.Ɗқ
SVM ƌƇ ƇƇƇ Ққ.ƈқ ҚƇ.Ɗƌ ƌƇ ƇƇƇ ƍƈ.ƉҚ ҚƋ.ƋƊ
Random
Forest

Ɖ ƇƇƇ ƍƈ.Ɖƈ Қƌ.ƌҚ ƈ ƇƇƇ ƍƈ.ƉҚ ҚƋ.ƌƇ

ƈƌ/ƉƉ



Full Texts without Stopwords

Parsing Machine Translaࢢon
Classifier # feats Acc F-score # feats Acc F-score
ADABoost ƈ ƇƇƇ ƌƍ.ƌқ ƌҚ.Қƈ Ɖ ƇƇƇ ƍƈ.ƉҚ ҚҚ.ƈƎ
SVM ƌƇ ƇƇƇ ƌƋ.ƌƌ ƌҚ.ƊҚ ƌƇ ƇƇƇ ƌƎ.ƍƍ ƌқ.ƍƊ
Random
Forest

Ɖ ƇƇƇ ҚҚ.Қƍ ҚƇ.ƇƇ ƈ ƇƇƇ ƍƋ.ƍƈ ƍƉ.ƋƋ
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Overview of Results

• Majority predicࢢon due to class imbalance
• Some feature sets + some classifiers help with abstracts

– None of them successfully predicted the highest class

• Full text helps to predict the highest class
– However removing stopwords helps with machine translaࢢon

but not parsing

ƈƍ/ƉƉ
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Feature Analysis
Parsing

• Time Window
– CoNLL (ƉƇƇƍ)
– Mulࢢlingual, dependency parsing, track
– Systems from CoNLL

• Topic Modeling
– May capture relevant meࢢ specific features

• Features may not be transferable to different meࢢ window

ƈƎ/ƉƉ



Feature Analysis
Machine Translaࢡon

• Not as clear
– Stopwords
– Generic words (system, evaluaࢢon, domain)
– Non-disࢢnguishable features

• Time Window
– Joshua (ƉƇƇƎ) vs. Moses (ƉƇƇƍ)
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Future Work

• More preprocessing
– Feature engineering

» Character n-grams
» Dependency triples

– Lemmaࢢzaࢢon

• Address class imbalance
– Up-sampling
– Split papers into more classes

ƉƉ/ƉƉ
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