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Though	they	both	hated	the	cruise,	he	
enjoyed	the	food	and	she	liked	the	casino.		
	
	
She	didn’t	mind	the	cruise,	but	was	only	
really	happy	at	the	casino.		
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What	facets	are	here?		“Hair	on	my	
shoes”	—	hard	to	represent!	
Opinions	change	depending	on	
circumstances	
It’s	not	enough	just	to	say	“Posi-ve”	—	
nothing	here	is	simply	‘posi-ve’		



3	

3	stars,	not	
gourmet	

3	stars,	so	
what’s	wrong?	

only	3	stars,	
bad	loca-on	

Star	ra-ngs…but	what	do	the	stars	mean?		



There’s	a	lot	of	confusion	around…	

•  Subjec-vity:	Wiebe	ca.	2000		
•  Sen-ment:		

– Valences:	Pang	et	al.	2002		
– Holders	and	topics:	various	people;	see	Kim	&	
Hovy	2004		

– Facets:	various	people		
•  Emo-on:	somewhere	this	slipped	in		

	 	…so	let’s	just	talk	about	opinions		
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How	frequent	are	opinions?		NIST	test,	2003	
•  Task:	find	opinion	

sentences	in	news	
ar-cles	

•  50	topics	(each	with	~20	
texts),	55	systems	

Opinion scores
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all systems:  hypoth best

ISI-ALL: every sent

ISI-RANDOM: rand sents

ISI-DS: small wordset

ISI-DSC: our best

Difference: best - DSC

Difference: best - ALL

System Precision Recall Avg F 

DSC 0.53 0.83 0.597 

All 0.41 1.00 0.540 

DS 0.54 0.67 0.533 

Random 0.41 0.50 0.409 

None 0.00 0.00 0.000 

ISI	results:	
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Just	say	everything	is	an	opinion!	



Open	ques-ons	we	must	answer,	
if	we	want	to	know	what	we	are	talking	about		

Defini-ons:		
•  What	are	Sen(ment?		Opinion?		Emo(on?		

Theory:		
•  What	is	the	structure	of	these	concepts?		

Prac-ce:		
•  Is	sen-ment	recogni-on	all	just	a	maeer	of	word-
combina-on	learning	and	scoring?		

Evalua-on:		
•  How	do	people	assign	values?		Do	they	agree?		 6	



If	we	don’t	create	some	clarity	but	just	
proceed	with	intui-ve	defini-ons,	we	
can	probably	never	achieve	consistency	
—	therefore	no	scien-fic	value		
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My	opinion	about	opinion	research		

I	think	most	work	done	today	in	automated	
Sen-ment	Analysis	is	poor		

	
Today	I	will	explain	why	I	think	so		

	and	what	I	think	we	can	do	about	it		
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Types	of	Sen-ment	

•  There	seem	to	be	various	kinds	of	Sen-ment:		
–  Opinions	

•  E.g.,	like/dislike/mixed/don't-know…	believe/disbelieve/unsure…	
want/don’t-want/some(mes-want…		

•  What	the	person	decides		
–  Feelings/emo2ons		

•  E.g.,	happy/sad/angry…	calm/energe(c/pa(ent/relaxed…		
•  What	the	person	feels		

•  This	is	not	a	simple	maeer		
–  Very	difficult	to	make	complete	and	adequate	lists		
–  These	things	are	connected:	cause	/	reinforce	one	another		
–  Researchers	in	Emo-on/Affect	(in	Psychology)	have	
wrieen	dozens	of	books	on	this		
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What	is	an	opinion?	

•  Merriam-Webster	dic-onary:			
– “A	view,	judgment,	or	appraisal	formed	in	the	
mind	about	a	par-cular	maeer”		

– “A	belief	stronger	than	an	impression	and	less	
strong	than	posi-ve	knowledge”		

•  At	least	two	kinds	of	opinion:		
–  Judgment:	good,	bad,	desirable,	disgus(ng…:	
“The	food	is	horrible”	

– Belief:	true,	false,	possible,	likely…:	“The	world	
is	flat”	
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Structure	of	opinions	

•  Both	Judgment	and	Belief	opinions	defined	as	a	
quadruple:	[Topic,	Holder,	Claim,	Valence]	
–  Topic	=	theme/topic	of	considera-on		
– Holder	=	person	or	organiza-on	making	opinion	
–  Claim	=	statement	about	the	topic		
– Valence	(judgment	opinions):		

•  Posi(ve	or	Nega(ve	or	Mixed	or		
•  Neutral:	“I	don’t	care	one	way	or	the	other	about	him”		
•  Unstated:	“they	had	strong	poli-cal	feelings”		

– Valence	(belief	opinions):		
•  Believed	or	Disbelieved	or	Unsure	or		
•  Neutral:	“I	don’t	care	one	way	or	the	other	about	him”		
•  Unstated:	“perhaps	he	believed	it,	I	don’t	know”		
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Formal	defini-on	of	opinion		

An	opinion	is	a	decision	made	by	someone	(the	Holder)	
about	a	topic	(the	Topic).		This	decision	assigns	the	
Topic	to	one	of	a	small	number	of	classes	(the	
Valences)	that	affect	the	role	that	the	topic	will	play	in	
the	Holder’s	future	goals	and	planning	decisions.			

	

Judgment	opinions	express	whether	or	not	the	Holder	
will	follow	goals	to	try	to	own/control/obtain	the	
Topic.		Belief	opinions	express	whether	or	not	the	
Holder	will	assume	the	Topic	is	true	in	later	
communica-on	and	reasoning.			
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Opinion:	What	about	other	aspects?	

•  Strength	of	opinion		
–  Very	hard	to	normalize		

•  Facet(s)	of	topic		
– Not	“the	camera”	but	“the	weight	of	the	camera”	
–  Just	a	narrower	topic	

•  Condi2ons	on	opinion		
–  “I	like	it	only	when	X”	/	“If	X	then	I	like	it”		
–  Can	do,	but	even	more	complexity		

•  Reasoning/warrant	for	opinion		
–  “The	reason	I	like	it	is	X”	
–  Can	do,	and	must	do…	
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The	unit	of	opinion	expression	

•  Word	level:	words	are	clues		
–  Yes:	“hate”,	“disgus-ng”,	“anger”		
– No:	“run”,	“announce”,	“tall”	

•  Sentence	level:	composing	the	words		
–  Yes:	“The	US	aeack	on	Iraq	is	wrong.”	
– No:	“To	receive	a	copy	of	our	catalogue,	send	mail.”		

•  Text	level	(implicature):	composing	meanings	
through	rhetorical	rela-ons		
–  “Not	only	did	he	eat	the	meat,	he	spoiled	all	the	rest	
of	the	food	as	well”	

–  “Sure	he	ate	the	meat.		But	he	s-ll	didn’t	clean	the	
kitchen!”	
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Calcula-ng	opinions	1	
•  Valence:	mostly	keyword	lookup,	lately	also	neural	

embeddings		
–  Many	keyword	lists;	easy	to	build	them		
–  Sen-WordNet	and	other	free	resources		

•  Composing	valences:		
–  Simple	approaches	just	sum	or	mul-ple,	or	do	a	weighted	sum		
–  This	does	take	
into	account	
the	rela-ve	
strengths/
posi-ons		

–  Socher	2013	
trains	a	
Recursive	
Autoencoder	
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Socher:	“Although	I	hate	Bush’s	policies	on	immigra-on,	I	really	love	his	fiscal	policy”	



Calcula-ng	opinions	2	

•  Holder:	parse	tree	paths	from	the	valence,	learned			
•  Topic:	parse	tree	path,	learned		

•  Facet:	automa-c	detec-on	using	LSA	or	other	similar	
‘seman-c	clustering’	methods		

•  Strength:	no	consistency	at	present		
•  Condi2on	and	reason:	no	literature	I	am	aware	of		
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opinion…”	from	(Kim	&	Hovy	2010)	



Going	beyond	simple	Opinion/Sen-ment		

•  Sen-ment	reflects	the	deeper	psychological	state	
of	the	author		

•  People	give	reasons	why	they	like	or	dislike	
something,	and	these	reasons	pertain	to:	
– Goals	and	Plans	regarding	future	ac-ons		
–  Emo-onal	aeachments	and	Aytudes	toward	objects	
and	people		

•  And	this	is	what	we	(and	companies)	really	want!		
17	



People	differ…	
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And	when	I	get	
angry,		

I	shoot	someone!	

I	like	the	XYZ	party	
and	I	hate	the	
foreigners	

It	upsets	me	when	
I	see	people	

destroying		things	

When	I	get	angry,		
I	write	a	leeer	to	the	

paper!	

I	like	the	ABC	party.		
I	especially	hate	the	

foreigners	
When	I	get	angry,		
I	join	a	protest	

march!	

I	don’t	care	about	any	party	
and	I	don’t	mind	people	
coming	to	help	us,	but	I	

don’t	like	the	government	

It	really	gets	me	moving	
when	I	see	foreigners	
controlling	our	stuff	

It	upsets	me	when	
people	don’t	respect	

our	customs	



Example:	Army	challenge	project		

•  Project	at	ISI,	2002–05	
•  Context:	Help	experts	build	
psychological	models	of	
people	in	focus	areas	—	
help	Army	avoid	mistakes		

•  Input:	newspaper	ar-cles	

•  Automa-cally	iden-fy	and	
extract	people’s	AKtudes,	
S(muli,	and	Ac(ons	
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Historian	

Sociologist	

Anthropologist	

Aytude	

S-mulus	
Ac-on	

Don’t	do	
that!	



ISI’s	Info	Extrac-on	for	psychological	models:		
InfoS-ll	data	flow	and	system	modules	

Preprocessing 
•  remove junk (html, etc.) 
•  insert parts of speech 

Entity extraction 
•  find people, locations, dates, etc.  
•  COTS: IdentiFinder or Thingfinder 

Event extraction 
•  find actions, events, etc.  
•  ISI extractor 

Event construction 
•  group events and associated info  
•  ISI system 

Opinion, goal, belief extraction 
•  find additional kinds of info  
•  ISI system 

Attitude construction 
•  combine extracted info to     
    identify attitudes 
•  ISI system 

Formatting 
•  standardize rep 
•  normalize strength scores 

Database Analyst display 

input 

Action construction 
•  combine extracted info to 
     identify actions 
•  ISI system 

Parsing and analysis 
•  parse sentence structure and insert frames 
•  Charniak  or MINIPAR parser and ISI frames 

Stimulus construction 
•  combine extracted info to 
     identify stimuli 
•  ISI system 

20	



Principal	challenge		

•  Problem:	What	are	AKtude,	S(mulus,	and	
Ac(on?		
– Domain	experts	disagree		
– For	Aytude,	Opinions	are	somehow	important,	
but	are	not	everything	—	also	relevant	are	Goals	
and	Beliefs			

•  Approach:		
– First	extract	all	simpler	pieces	(en--es,	events,	
goals,	beliefs,	opinions,	etc.)		

– Analyze	internal	structure	of	each	piece		
– Then	try	to	combine	them	somehow,	to	iden-fy	
useful	sentences		

21	



Example	database	content	
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S-A-A	Annota-on	interface	(1)	

Annota-on	interface:		
•  Provides	link	to	original	

document	
•  Defines	each	factor		

Action, or Stimulus	
Attitude, 	

Attitude	

Action	

attitude	
action	

Psychological	Modeling	
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S-A-A	Annota-on	interface	(2)	

S-A-A	annota-on	interface:		
•  Provides	mul-ple	choices,	

plus	indicator	word	field,	per	
sentence		

•  Provides	comment	field	per	
sentence	

•  Mouse	or	keyboard-only	
mode	for	speed		

•  Records	each	annotator	
session	separately		

•  Allows	revisi-ng	for	
comple-on	or	changes	

Interface	development:		
•  Required	mul-ple	itera-ons		
•  Provided	feedback	to	

domain	theorists		

ACT	

ACT	

ACT	

ACT	

ACT	

ACT	

ATT	

ATT	

ATT	

ATT	

ATT	

ATT	

STIM	

STIM	

STIM	

STIM	

STIM	

STIM	
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M C Total M C Total M C Total M C Total

O O O S S S B B B # h # h # h

Texts % % % % % % % % %

1 0.57 1.00 0.75 1.00 1.00 1.00 0.57 0.80 0.67 7 5 12

2 0.86 1.00 0.92 0.57 0.60 0.58 0.71 0.80 0.75 7 5 12

3 0.86 1.00 0.92 0.57 1.00 0.75 1.00 1.00 1.00 7 5 12

4 0.57 1.00 0.67 1.00 0.60 0.75 0.57 1.00 0.75 7 5 12

5 0.71 0.60 0.67 1.00 0.80 0.92 0.71 0.60 0.67 7 5 12

6 0.57 0.80 0.67 0.57 0.80 0.67 0.71 0.60 0.67 7 5 12

7 0.71 1.00 0.83 1.00 1.00 1.00 0.71 0.60 0.67 7 5 12

8 0.71 0.60 0.58 1.00 0.80 0.92 0.71 0.60 0.67 7 5 12

9 0.71 1.00 0.58 0.86 1.00 0.92 0.57 0.80 0.67 7 5 12

10 0.57 1.00 0.75 0.57 0.60 0.58 0.86 0.60 0.75 7 5 12

11 0.71 0.80 0.75 0.86 0.80 0.83 0.86 1.00 0.50 7 5 12

12 1.00 1.00 1.00 1.00 0.60 0.83 0.71 0.80 0.75 7 5 12

13 0.57 0.80 0.58 0.71 0.80 0.50 0.57 0.60 0.58 7 5 12

14 0.86 0.80 0.83 0.71 0.80 0.75 0.57 0.60 0.58 7 5 12

15 0.50 0.80 0.64 1.00 0.80 0.91 1.00 0.60 0.73 6 5 11

16 0.67 1.00 0.64 0.83 1.00 0.55 1.00 1.00 0.55 6 5 11

17 0.80 1.00 0.90 1.00 1.00 0.50 1.00 0.80 0.60 5 5 10

18 0.80 1.00 0.90 0.80 0.60 0.70 0.80 0.60 0.60 5 5 10

19 0.50 0.80 0.67 0.75 0.60 0.56 0.50 0.60 0.56 4 5 9

20 0.75 1.00 0.67 0.75 0.80 0.56 1.00 0.60 0.78 4 5 9

21 0.50 0.80 0.67 1.00 1.00 1.00 0.75 0.80 0.78 4 5 9

22 0.75 1.00 0.89 0.75 0.80 0.78 0.75 0.80 0.78 4 5 9

23 0.50 1.00 0.78 1.00 0.80 0.56 0.75 0.60 0.67 4 5 9

Ave 0.69 0.90 0.75 0.84 0.81 0.74 0.76 0.73 0.68

Orientation Stimulus Behavior # peopleAGtude	 Ac2on	S2mulus	

Results	of	S-A-A	annota-on	exercise	

•  12	people	(all	
experts,	but	
different	
backgrounds)	

•  Too	few	people	
for	real	
conclusion,	but	
surprising	
agreement	level	

•  Need	to	compute	
kappa	score	for	
real	agreement	
rela-ve	to	chance	
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Analysis	of	Aytude	features	

•  Aytudes	are	a	combina-on	of	basic	factors		
–  Aytude	includes	12	classes:		

•  MOTIVATION	
•  SUPERLATIVE	
•  BELIEF	
•  GOAL	
•  OPINION	
•  RELIGION	
•  EXTREMUM	
•  REPORT	
•  GPE	
•  DATE	
•  TIME	
•  LOCATION	

–  Combina-on	func-on:		X		=		Σi	αi.fi			learn	op-mal	coefficients	αI		
–  Annota-on	tests	show	much	higher	agreement	among	domain	

specialists	than	for	basic	factors	alone		
26	

•  Each feature has a recognizer engine 
•  Each engine returns a fragment of text 

(plus usually a score)  
•  To find the ‘attitude strength’ of a 

sentence, we combine the various 
scores using their relative strengths  

•  This we do by correlating human (SME) 
judgments  



Where	next?		Generalizing	this		

•  Why	do	you	hold	the	opinion?		
•  Some-mes,	you	just	like	something	(I	like	
blue;	I	like	jazz);	but	some-mes,	there’s	a	
reason		

•  My	camera	can	be	great	for	one	purpose	(like	
mountain	climbing:	sturdy)	and	terrible	for	
another	(like	taking	to	the	beach:	too	heavy)		
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Cameras	for	various	jobs		
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How	can	you	find	this	informa-on?		

•  Goal	and	plan	
harves-ng	
phrases		
–  “a	*	camera	
because	*”	

•  A	small	ontology	
of	physical	
features	rela-ng	
to	ac-ons	
–  movement		
–  cogni-on		
–  social	acts	

29	



What	you	can	do	with	this		

•  You	can	answer	“why”	ques-ons		
	“why	does	he	like	a	sturdy	camera?”	—	“he	climbs	
mountains”		

•  You	can	check	if	your	valence	classifier	is	
correct:	the	profile	and	plans	predict	what	the	
claim	value	should	be		
	A	mountaineer’s	camera	should	be	strong	yet	light	

•  You	can	tell	the	people	who	want	opinions	
what	to	do	to	their	product		
	For	mountaineers,	emphasize	the	robustness!	
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Conclusion:	Understanding	opinions		

•  Need	automated	interpreta-on	/	understanding	
of	all	relevant	parts:		
–  Topic	(type):	input		
–  Claim:	topic	decomposi-on	problem		
– Holder:	parsing	and	iden-fica-on	problem		
–  Facet:	clustering	around	keywords		
– Valence:	word-based	classifica-on	problem			
–  Topic/argument	structure:	parsing	/	graph	
construc-on	problem		

–  Reason:	author	profiling	and	plan	recogni-on	
problem	
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Thank	you!	
	
	


