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Why we need to know IE 

 Information Extraction is a hot 
research topic in recent years. 

 Information Extraction technologies 
have been used in many applications in 
the real world. 
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Hot research topic in many 
conferences 
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Annual Meeting of the Association for Computational 
Linguistics (ACL) 
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ACL2019  Topic Analysis 

Top three： 
 
1）信息抽取与文
本挖掘（占 ACL 
2019 有效提交论
文总数的 9.2%。 
2）机器学习（
8.2% ACL 2019） 
3）机器翻译（
7.7% ACL 2019）
。 



The Aim of the Lecture 

Let computer to understand the 

meaning of these web pages which are 

written by natural languages. 

Let computer to extract the knowledge 

of text written by natural language  

lecture of Internet-based IE 
technologies  



lecture of Internet-based IE 
technologies  

Internet-based Information 
Extraction 

 Web as an information resource 

Web Crawler Real 

Applications 

Acquire Process Analysis 

Specific   structure knowledge Heterogeneous 

Categorize, Clustering, 

Information extraction 
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Data – Knowledge – Information  

Data: recoded facts or figures 

Knowledge: the understanding required to 
convert data into information and to apply it 
to real-world situations 

Information: the value derived from data 
through the application of knowledge 

Information = data + knowledge 
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Data vs. Knowledge 

   Knowledge are data with meaning, e.g., 
a property (or feature) of an object (size 
of a human, name of a company). Note 
that the same data element might have 
several possible interpretations. 
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For example (data & knowledge) 

2002 ford 

thundebird 5,500 

 

Red,ABS,6 
CD 
changer 

$33,000 

(916)972-
9117 
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Knowledge vs. Information 

Knowledge: a model of the world (structural 
and functional properties of the real world) 

Information: 

• is that part of knowledge which is used to 
solve a certain problem (Information System 
view) 

Information systems extract that 
knowledge just in time, a user needs in 
context of a given situation. 
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Information Extraction (IE):  
the subdiscipline of Artificial Intelligence. 

Text  

structural data 
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Internet-based Information Extraction 

Web site specific Genre specific Wide, non-specific 

Amazon.com Book Pages Resumes University Names 

Formatting Layout Language 

from William W. Cohe 
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Different tasks of IE 

Single entity 

Person:  Jack Welch 

Binary relationship 

Relation:  Person-Title 
Person:   Jack Welch 
Title:   CEO 

N-ary record 

Jack Welch will retire as CEO of General Electric tomorrow.  
The top role at the Connecticut company will be filled by 
Jeffrey Immelt. 

Relation:    Company-Location 
Company: General Electric 
Location:   Connecticut 

Relation:    Succession 
Company:  General Electric 
Title:           CEO 
Out:            Jack Welsh 
In:               Jeffrey Immelt 

Person:  Jeffrey Immelt 

Location:  Connecticut 

Named entity  
extraction Relation  

extraction 

Event  
extraction 
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ML: 
Machine Learning 

WM: 
Web Mining 

LT(NLP):  
Language 
Technology 

Web-
based 

IE 

Related Technologies 

IR:  
Information 
 Retrieval 

DL: Deep Learning 
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Language Technology:  
as normalization              IE vs. LT 

 Natural Language Processing includes: 

Tokenization 

 Morphological Analysis 

 Special phrases: Date and time,Proper 
names,Number expressions 

 General Phrases: nominal phrases, 
prepositional phrases,… 

 Structural Analysis: complex flat structure 

 Semantic Analysis: agent, role, target   



Natural Language Processing 
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• Issues in tokenization: 
Hewlett-Packard  Hewlett Packard? 
Lowercase  lower-case, lower case? 
San Francisco  one token or two? 

• Issues in morphological analysis 
Windows, window       U.S.A, USA 
   need to normalize terms 
Fed vs. fed,  US vs. us    case is helpful 

• Period “.” is quite ambiguous 
1. Sentence boundary 
2. Abbreviations like Inc. or Dr.  
3. Numbers like .02% or 4.3 

 



ML & DL: 
 as instruments          IE vs.ML(DL) 

Use machine learning algorithms(or DL) 
to automatically draw extraction patterns 
or rules for information extraction. 

 Use machine learning methods (or DL) 
to create IE systems for new domains. 

 

Aim : to learn from a training corpus or seed 
examples and predict the new one.  
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Interacts with Web Mining   IE vs.WM 

 Data Mining (from database): information 
extraction and discovery of relational data 

 Text Mining (from text documents): data 
mining using domain-independent shallow 
text processing 

 Web Mining (from the Internet) : The use 
of data mining techniques to uncover hidden patterns 
or relationships among available Web data. 

 Data on the WWW: all the content information 
available on-line 

 Web log data: users’ on-line activities (Cookies) 

 Web structure data: web linkage information 

 



Web Mining (cont.) IE vs.WM 

 IE focus on content data 
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Web Data 

Content Data 

Structure Data 

Usage Data 

User Profile Data 

Free Texts 

HTML Files 

XML Files 

Dynamic Content 

Multimedia 

Static Link 

Dynamic Link data from Web 

log data – IP 

addresses, 

date & time 

access 

data that is user 

specific – 

registration and 

customer profile 
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Information Retrieval:  
as a precondition        IR vs.IE 

 Information Retrieval 

o    user 

o     dynamic，open domain 

 

 Information Extraction 

o    system 

o     static, predefined ->  open domain   



IE vs.IR:   What IR System can do 
Find 
documents 
relevant to 
“terrorist 
attack” 

Information 
Retrieval 

Documents Internet 
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IE vs.IR: What IR System can not do 

Given documents describing 
terrorist attacks, identify the 
involved criminal names 

Sort the terrorist attacks 
based on when they 
occurred 

IE technologies are required! 
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IE has a high application 
impact & interacts with 

1.  Question Answering 问答系统 

2.  Text Classification and Abstractive 
Summarization 文本分类和自动摘要 

3.  Knowledge Graph 知识图谱 

4.  Dialog System 对话系统 

Information extraction is a helpful step in these processes 
because the data become structured and semantically 
enriched. 



IE for Question-Answering 

•  Question-Answering (QA): query texts using natural 

language just like querying a database using SQL 

•  QA supported by IE: 

Captor Captee    Where     When 

NULL  Mayors    northeast Col... 

NULL      reporters   northeast Col... 

Islamic…  Anderson    NULL        NULL 

Islamic…  Thomas…    NULL        NULL 

Kidnapping Events  

IE 
News 

Stories 

Documents 

Who kidnapped 

Anderson? 

Question 

Parser 

<Kidnapping Event Query Template>: 

Captor: ?  

Captee: Anderson 

  

Q
u

ery
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IE Application in  
Real world 

Job 

Hunting 



IE Real System: Never-Ending 
Language Learning 

A research project at Carnegie Mellon 
University. 

Learns over time to read the Web since 
Jan.2010.  

Perform two tasks each day: 

1. Extract facts from text found in hundreds of 
millions of web pages 

2. Improve its reading competence, more 
accurately 

lecture of Internet-based IE 
technologies  



Never-Ending Language Learning 

 http://rtw.ml.cmu.edu/rtw/index.php 
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Textbook is not the only reference 
 Research papers are needed to read 
Different forms of exercises 
Reading & writing, Discussion & Quiz, 
Programming & presentation. 
Many models and technologies are 
involved, not detailed. 
 Research oriented course  

Course Introduction 
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Text Book and References  
Marie-Francine Moens, Information Extraction: 
Algorithms and Prospects in a Retrieval context  
(2006) Springer   

Sunita Sarawagi, Information Extraction from 
Foundations and Trends in Database vol.1,No.3(2007) 
261-377 

Jerry R.Hobbs, Ellen Riloff, Information Extraction  
chapter 21 of Handbook of Natural Language Processing, 
2nd Edition, Editors: Nitin Indurkhya and Fred J. Damerau, 
Chapman & Hall/CRC Press, Taylor & Francis Group. 
(2010). 

Ralph Grishman, Information Extraction: Capabilities 
and challenges 
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Course Web Sites 

My personal web sites: 

http://www.cs.sjtu.edu.cn/~li-fang/ 

 

This course is in:  

http://www.cs.sjtu.edu.cn/~li-

fang/IEdescription.html 

 

http://www.cs.sjtu.edu.cn/~li-fang/IEdescription.html
http://www.cs.sjtu.edu.cn/~li-fang/IEdescription.html
http://www.cs.sjtu.edu.cn/~li-fang/IEdescription.html


Course  Knowledge Graph 

lecture of Internet-based IE 
technologies  

IE basis 
Part 1: 
IE technologies 

Part 2: 
Web-based IE 

Part 3: 
IE applications 

Named Entity 
extraction 

Relation 
extraction 

Event 
extraction 

Sentimental 
analysis 

Web Page 
extraction 

Wrapper 
system 

Knowledge 
Graph 

NLP Concepts &  
models 

IE concepts & 
Evaluation 
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Information Extraction  

targets:  

Free text  

Web pages  

Information extraction  

Tasks: 

Named Entity extraction 

Relation extraction     

Event extraction  

Information extraction 

Research topics:  

Knowledge Graph 

Sentimental analysis 

The course organized as following: 



Teaching Methods 

 Critical Thinking：结合批判性思维的思
想， 风靡美国50年的思维方法 

《批判性思维工具》 

 

 Think-Pair-Share ：思考-讨论-分享方法 

lecture of Internet-based IE 
technologies  



批判性思维 

批判性思维是一种对思维方式进行思考
的艺术，该艺术能够优化我们的思维方
式。它包括三个紧密关联，互相影响的
阶段：分析思维方式，评估，提高思维
方式 三个阶段。 

学习+好的思维卓有成效 
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Critical Thinking  
（批判性思维） 

批判性思维 

组成：目的，问题，观点，信息，推理，
概念，意义，假设 

特质：思维谦逊，自主性，完整性，勇气
，坚忍不拔，同理心，公正，对推理的信
心。 
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批判性思维的训练与培养 
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思维要素 解构分析 

应用在听课，讨论,
写作和阅读文章中 



Teaching method 1: 
Classroom Discussion 

•Think-Pair-Share  

 

Think: 3~5 mints 

Pair: 5~10 mints 

Share: 12~20 mints 
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Example of Discussion Topic 

Background: There are many seminar announcements 
on the campus. 
Task: find free food events on campus from those 
announcements.  有否免费的午餐? 

Designed by Greg Woloschyn (a former CMU student)  
 http://food-bot.com (2010-2015) 
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Food-Bot: Problem Statement 

Given an arbitrary text d, determine 
whether d contains information about a 
free food event, and if so, return an array 
of correctly-associated information about 
each event (date/time, location, and food 
type).  

Question: How to do it? 

Think-pair-share  
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Mistakes made by Food-bot 
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time 
place 



Teaching Method 2: 
Reading Paper & “Writing” 

Aim: 这篇文章目的是什么？ 

Problem: 文章要解决什么问题？ 

Information collect：利用哪些信息来解决问题 

Method：使用哪些概念，技术和方法来解决问
题？ 

Reason & assumption :提出方法的理由和假设
是什么？ 

Conclusion：最后结论是什么？ 
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Grading (考核标准) 

Classroom (30%) 

Attendance+Discussion+quiz 

Reading paper (20%) 

Group Project (50%) 

Coding + workshop Presentation   

• No final examination 
 



Course Projects: two of three 

Task 1：Relation Extraction (design algorithm) 

Corpus: News Reports 

Extract: Employment (person-organization) 

Task 2: Sentiment Analysis (design algorithm) 

Corpus: TV Series Reviews 

Classify: positive or negative. 

Task 3: Web page extraction (design algorithm) 

Specific site or 

Same type of web page 
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Student Workshop 

Each group presents their work (using 
PPT ) about the following points : 

 

 Group member (<=4) introduction. 

 methods & resources introduction. 

 preliminary evaluations. 
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What are your expectations 
from this courses? 

feedbacks are welcome! 

  


