




Information 
Extraction 

System

<label1>:   _____

<label2>:  _____

<label3>:  _____

<……..>:  _____

… 

• Unstructured text à structured representation



text collection

What:                   senate
When:         Nov 4 2018
Where:         Ohio, USA
Who (candidates):    …
Winner:                         …

What:                   senate
When:         Nov 4 2018
Where:    Florida, USA
Who (candidates):    …
Winner:                         …

What:                   senate
When:         Nov 4 2018
Where:    Maine, USA
Who (candidates):    …
Winner:                         …

Create database from 
text



Opinion extraction

• Sentence-level task (typically)

text collection

Opinion holder:          “White House press corps”
Target:                           “Trump”
Polarity:                         negative
Intensity:                       high
Date:                               …

The White House press corps launched a bitter attack on Trump…



text collection
Opinion holder:          “White House press corps”
Target:                           “Trump”
Polarity:                         negative
Intensity:                       high
Date:                               …



text collection
Opinion holder:          “White House press corps”
Target:                           “Trump”
Polarity:                         negative
Intensity:                       high
Date:                               …

President Trump hopes to build a wall along the U.S.-Mexico border.

Opinion holder:          “President Trump”
Target:                           “build a wall along…”
Polarity:                         positive
Intensity:                       low



text collection
Opinion holder:          “White House press corps”
Target:                           “Trump”
Polarity:                         negative
Intensity:                       high
Date:                               …

Broccoli is not one of Bush’s favorite foods.

Opinion holder:          “President Trump”
Target:                           “build a wall along…”
Polarity:                         positive
Intensity:                       low

Opinion holder:          “Bush”
Target:                           “broccoli”
Polarity:                         negative
Intensity:                       medium



• Connections to
• Relation extraction
• Event extraction
• Slot-filling

ML perspective:  structured prediction
General approach:  sequence tagging



Opinion extraction
1. Formulation as structured prediction
2. ML methods employed (covered some this morning)



SourceTargetTarget

The proposal  is criticized by environmentalists as ambiguous. 

T       T            -- -- -- S                   -- --

BT IT O         O          O                    BS O          O 

Tneg Tneg -- -- -- Sneg -- --

Polarity:       negative            
Source :      “environmentalists”
Target:        “the proposal”

Lose the 
information that 
there were two 
opinion 
expressions.



SourceTargetTarget

The proposal  is criticized by environmentalists as ambiguous. 

OpinionOpinion

BT IT O         O          O                    BS O          O 

OpExpr:       “criticized”            
Polarity:       negative            
Source :      “environmentalists”
Target:        “the proposal”

OpExpr:       “ambiguous”            
Polarity:       negative            
Source :      “environmentalists”
Target:        “the proposal”

BT IT O         Bop O                    BS O          Bop



Polarity:       negative            
Source :      “environmentalists”
Target:        “the proposal”

The proposal  is  criticized by environmentalists that are Trump’s enemies. 

Polarity:    negative            
Source:    “Trump”
Target:     “environmentalists”

BS ?
BT ?



two tasks
• Opinion entity identification

• Relation detection among entities



sequence tagging

SourceTargetTarget

The proposal  is criticized by environmentalists as ambiguous. 

OpinionOpinion

BT IT O         BOp O                   BS O           BOp



+ classification (relation identification)

SourceTargetTarget

The proposal  is criticized by environmentalists as ambiguous. 

OpinionOpinion



+ classification (relation identification)

SourceTargetTarget

The proposal  is criticized by environmentalists as ambiguous. 

Opinion

IS-FROM
IS-ABOUT

IS-FROMIS-ABOUT

Opinion



SourceTargetTarget

The proposal  is criticized by environmentalists as ambiguous. 

Opinion

IS-FROM
IS-ABOUT

IS-FROMIS-ABOUT

Opinion

e.g., CRFs [Lafferty et al., 2001]

e.g., SVMs, MaxEnt



SourceTargetTarget

The proposal  is criticized by environmentalists as ambiguous. 

Opinion

IS-FROM
IS-ABOUT

IS-FROMIS-ABOUT

Opinion

Dependency parser
Constituent-level parser

POS tagger
Semantic role labeler

Semantic class tagger
Sentiment word lexicons
Opinion word lexicons

N-grams 
(tokens, tags…)





• Incorporation of task-specific constraints 





Li and Ji, 2014; Miwa and Sasaki, 2014

For opinion extraction:  See Yang & Cardie, 2013



• Without without without

Dependency parser
Constituent-level parser

POS tagger
Semantic role labeler

Semantic class tagger
Sentiment word lexicons
Opinion word lexicons

N-grams 
(tokens, 
tags…)









LSTM







• Argument extraction
• Our current research on persuasion



WHAT
WHY

Ultimately
distinguish good vs. bad arguments 
understand what makes an argument persuasive



[Joonsuk Park, Cornell PhD thesis, 2016]
[Niculae, Park & Cardie, ACL 2017]



…at the discourse level

1. Proposition classification
2. Identification of support relations



See Niculae, Park & Cardie (ACL 2017)

• Based on factor graph construction



What makes a convincing argument?

• Previous work in NLP identified
linguistic features important for 
discriminating persuasive language 
from non-persuasive language.

[Tan et al., 2016]
[Zhang et al., 2016]

[Potash and Rumshisky et al., 2017]



Findings using on-line debates
• Winners

• actively pursue opponents’ points rather than promoting their own 
ideas

• have longer argument – more words, more sentences, more 
paragraphs

• use calmer language
• use more 1st person singular pronouns (self affirmation)
• use fewer person plurals (distancing from presented view)
• …



logical/well-formed arguments persuasive

logical/well-formed arguments higher quality 

aspects of the argument structure 
persuasiveness quality

Argument
Parsing



who
prior beliefs topic




