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Overview



Data Crawling
• Dataset: NLP Paper Dataset

• Papers in the three top conference(ACL, EMNLP, 
NAACL) of NLP area

• ACL Anthology - ACL Anthology

• SemanticScholar API

• Semantic Scholar Academic Graph API | Semantic 
Scholar

• paper search, paper lookup, author lookup …

• Crawling

• Scrapy

• Mongodb



Keyword Extraction

• Extract keywords from abstracts
• KeyphraseVectorizers package in Python

• Filter the extracted keywords



Area 
Extraction
• Clustering keywords to get research 

areas

• Sentence-transformer to encode 
each keyword

• Gaussian Mixture Model (GMM)

• AIC matrix to decide the best 
clustering number



Area 
Extraction
• Clustering result visualization



Neo4j:

Py2neo
Focus on 
Area Hotspot



Overview



Nodes and Relationships



Plugin: apoc
nodeRel relCount

(:Author)-[:works in]->() 1327
()-[:belongs to]->(:Area) 7433

(:Author)-[:cooperate]->() 26071
(:Keyword)-[:belongs to]->() 7433

()-[:belongs to]->() 7433
()-[:is about]->() 9819

()-[:cited by]->(:Paper) 70865
(:Paper)-[:cited by]->() 70865
(:Paper)-[:is about]->() 9819

()-[:cited by]->() 70865
()-[:cooperate]->(:Author) 26071
()-[:works in]->(:Affiliation) 1327
()-[:is about]->(:Keyword) 9819

()-[:wrote]->(:Paper) 12503
()-[:works in]->() 1327

()-[:cooperate]->() 26071
()-[:wrote]->() 12503

(:Author)-[:wrote]->() 12503

nodeLabel nodeCount
Paper 33441
Author 7657
Area 17

Keyword 7433
Affiliation 619

labelCount 5
relTypeCount 6

propertyKeyCoun
t 29

nodeCount 49167
relCount 128018



Area Hotspot: Count 



Area Hotspot:
from Authors
and Citations
• Author Influence (paperCount, citation, hindex)

• Rank: First author, second author,…, giving a weight
• Sum & Mean

• Citation Influence (citation, influentialCiatation)



Area PaperCount Author_pap Author_cit Author_hIn Cit_cit Cit_inf
Society and Application 1269 44487.7 1832110.4 12876.4 299077 41518

Multilingual and Translation 952 41286.2 1887046.8 10763.1 297052 40843
Model Architecture 1043 38531.7 1653270.7 10717 451452 59929
Natural Language 

Understanding 710 29937.1 1087900.9 7709.4 248842 38991

Dialogue 729 28350.1 1104618.4 7269.5 104969 14930
Learning Paradigma 660 25733.5 976093 6794 122727 17700

Text Mining and Retrival 575 24039.1 788652 6009.1 123804 18050
Language Model 488 21576.3 875113.7 5360.2 203235 29959

Linguistics 534 20778.2 809326.2 5596.7 71087 9517
Relation Extraction 520 18215.6 578695.2 5031.9 86084 13132
Knowledge Graph 516 17492.2 540012.6 5000.6 88660 12034

Grammar and Syntax 324 14194.1 514027.8 3507.6 47074 7250
Multi-modal 320 13677.9 461104.7 3150.1 42579 5702

Text Generation 327 12792 468861.9 3592.4 53035 7455
Summarirzation 289 10505.8 539588.9 2979.1 166181 22417

Representation Learning 265 9411.2 322466.8 2491.9 49281 6720
Sentiment Analysis 298 9370.7 238960.9 2489.8 31401 3782



Who is the 
NLP Star !
--Plugin: GDS
--Centrality

• Project a graph

• Memory Estimation

• Stream

Node: Author

Relationships: cooperate

Order by Score DESC



Postgresql:

Psycopg2
Focus on
Time Aggregation Analysis &
Potential Analysis



Postgresql Schema
• Design principle

• Reduce redundant information

• Highly coupled inside tables 

• Minimize join operations

• Tables

• paperInfo

• AuthorInfo



Time-related Area Analysis
• Analyze the change in the 

popularity of different areas over 
time

• Time interval: quarterly

• Metirc: paperCount



Area 
Correlation 
Analysis
• Analyze correlations between 

different areas

• Paper: areas of the same 
paper have high correlation

• Author: areas of the same 
author have high correlation



• Paper: areas of the same 
paper have high correlation



• Author: areas of the same 
author have high correlation



Potential Author Analysis
• Analyze potential and promising researchers in the NLP field

• They don't have to be famous scholars

paperCount < 20 & citationCount<300

• Metircs

• Paper count of 

their publication

• Citation count of 

their publication



Potential Author Analysis
• Paper count of their publication • Citation count of their publication



Potential Direction Analysis

• Analyze potential and emerging research direction in the NLP field 

Metric: gap of the keyword frequency



Potential Direction Analysis



Summary
• Data collection -- Data Extraction – Question orientated analysis

• Focus:

1. NLP research areas: 

Author influences, Citation influences, Time trends, Inner correlation, 
Frequency changes (in keywords)

2. NLP popular authors:

Beyond existed factors: cooperation frequency, predictions based on years 
data 

• To Continue: More years, more properties, more Data Science
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