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NLP	Challenges	
•  Natural	Language	Processing	is	no	more	for	
the	language	study	only.	
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Searle's	Chinese	Room	argument	1980	in	"Minds,	Brains,	and	Programs”	
Accurate	NLP:	machine	transla2on,	summariza2on,	machine	reading,		
ques2on	answering,	informa2on	retrieval,	social	text	understanding,	opinion	mining,	etc.	

NLP@Sapienza	

Turing	Test	as	a	tool	to	understand	whether	"machines	can	think".		

AlphaGo's	algorithm	uses	a	combina2on	of		
neural	networks,	machine	learning	and		
Monte	Carlo	tree	search	techniques,		
combined	with	extensive	training,		
both	from	human	and	computer	play.	



NLP	Challenges	
•  Internet,	Big	Data,	Machine	Learning,	Deep	
Learning	have	brought	along	the	possibili2es.	
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Facebook:-	 		
	Adds	0.5	petabyte	(1015)	of	data	every	24	hours	

TwiGer:-		
	Adds	340	million	tweets	per	day	

Youtube:-		
	Adds	100	hours	of	new	videos	every	minute	

Germin8,	Social	Intelligence	



NLP	Challenges	
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Data	Community	DC	(DC2)	
Bird	Steven,	Edward	Loper	and	Ewan	Klein	(2009),	Natural	Language	Processing	with	Python.	O’Reilly	Media	Inc.	



Three	NLP	Fundamental	Problems	
•  Word	Segmenta2on/Tokeniza2on	

•  Named	En2ty	Recogni2on/Keyword	Extrac2on	
•  Seman2c	Rela2on	Extrac2on	

Three	NLP	Construc5ve	Applica5ons	
•  Linked	Data	
•  Keyword	Tracking	
•  Hyper	Local	News	

Knowledge	Map	

Social	Movement	

Urban-Rural	Info	Gap	
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WORD	SEGMENTATION	
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Thai	Language	as	a	Non-Segmen2ng	Language	

•  No	explicit	word	boundary	marker	e.g.	capital	leeer,	
space	character,	punctua2on	mark,	etc.	

•  No	inflec2on	
•  No	gramma2cal	marker	

How	to	determine	word	and		
sentence	boundary?!?!	
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God	is	nowhere.	

god	is	nowhere	

Character	informa2on	

god	be	nowhere	

Inflec2on	

god	nowhere	

Gramma2cal	marker	

godnowhere	

Delimiter	 God	is	nowhere.	

God	is	now	here.	

Simula2ng	a	Non-Segmen2ng	Language	

?	
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Word-Based	Approach	

Word	segmenta5on	(accuracy	for	Thai)	
•  Longest	matching:	 	 	92%	
•  Maximal	matching: 	 	93%	
•  POS	tri-gram: 	 	 	 	96%	
•  Machine	learning:	 	 	97%	
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Sentence	segmenta5on	(accuracy	for	Thai)	
•  POS	tri-gram: 	 	 	 	84.57%	
•  Feature-based	approach	
(Winnow): 	 	 	 	 	89.13%	



Character-Based	Approach	
Term	Extrac2on	

•  Automa2c	Corpus-Based	Thai	Word	Extrac2on	with	
the	C4.5	Learning	Algorithm	

•  C4.5-trained	decision	tree	for	determining	poten2al	
word	boundary	from	MI,	Entropy	and	some	linguis5c	
informa5on	

•  Capable	of	discovering	new	words	in	document	
without	assistance	from	sta2c	dic2onary	
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€ 

MIR (xyz) =
p(xyz)

p(xy)p(z)

Attributes(1) : Left and Right Mutual 
Information

€ 

MIL (xyz) =
p(xyz)

p(x)p(yz)

High mutual information implies that xyz co-occurs more than 
expected by chance. If xyz is a word, its MIL and MIR must be high. 

…efunction… and ...function... 

x yz z xy 
where   

 x is the leftmost character of string xyz 
 y is the middle substring of xyz  
 z is the rightmost character of string xyz 
 p( ) is the probability function. 
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Attributes(2) : Left and Right Entropy

€ 

HL (y) = − p(xy | y) ⋅ log2p(xy | y)
all x∈A
∑

Entropy shows the variety of characters before and after a word. 
If y is a word, its left and right entropy must be high. 

...?function... and ...?unction... 

where   
 x is the leftmost character of string xyz 
 y is the middle substring of xyz  
 z is the rightmost character of string xyz 
 p( ) is the probability function. € 

HR(y) = − p(yz | y) ⋅ log2p(yz | y)
all z∈A
∑
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x y 

y z 



Attributes(3)	: Frequency, Length 

Function Word
•  Frequency 
Words tend to be used more often than non-word string 
sequences.

•  Length 
Short strings are likely to happen by chance. The long 
and short strings should be treated differently.

•  Function Word���
Function words are used mostly in phrases. They are 
useful to disambiguate words and phrases.  

     1   if s contains a function word 
     Func(s) =���

           0   otherwise ���
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Aeributes(4):	First	Two	and	Last	Two	Characters	

•  Frequency	of	the	first-two	characters	of		the	considered	
string	which	appears	in	the	first-two	characters	of	words	
in	the	dic2onary	
high	frequency	->	 	the	beginning	of	the	considered	
						 	 	 	 	 	string	conforms	to	the	Thai	spelling	system.	
Ex.	
	 	func%on:		how	likely	fu	can	be	the	beginning	of	word.	

	This	idea	can	be	also	applied	to	the	last-two	characters.	

ICICTES	2016,	Pullman	Hotel,	March	20-22,	2016	



Experimental Results (1)
The Precision of Word Extraction 

The Recall of Word Extraction 
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Remark: These precision and recall are measured against 30,000 strings that occur more than 2 times 
in the corpus and conform to some simple Thai spelling rules. 



Experimental Results (2)

Word Extraction VS. a Dictionary 
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Remark: RID is referred to the Thai-Thai dictionary published by The Royal Institute in 1982. 



KEYWORD	AND	SEMANTIC	
RELATION	EXTRACTION	

ICICTES	2016,	Pullman	Hotel,	March	20-22,	2016	



Seman2c	Link	Genera2on	

•  Seman2c	Representa2on	of	the	descrip2on	
– Keyword	Extrac5on	

•  Extract	keywords	in	text	documents	and	link	them	to	
appropriate	ar2cles	

– Seman5c	Rela5on	Extrac5on	
•  Extract	commons	syntac2c	paeerns	between	two	
keywords	and	generalize	them	to	a	triple	(ei	,	rij	,	ej)	
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•  Linked	Data	
– Set	of	triple	(ei	,	rij	,	ej)	



Keyword	Extrac2on	

•  Some	keywords	are	readily	available	in	the	set	
tags,	but	many	of	them	are	s2ll	missing.	

•  Our	task	is	to	extract	those	missing	keywords	
from	the	descrip5on	and	5tle.	

ICICTES	2016,	Pullman	Hotel,	March	20-22,	2016	

Focused	NE	in	Cultural	Domain	Database	
•  Cultural	aerac2on	(Place)	
•  Cultural	person	(Person)	
•  Cultural	ar2fact	(Object)	



Training	Data	Prepara2on	

•  Generate	a	keyword	list	from	tags	and	5tles	that	are	not	
shorter	than	5	characters	and	not	longer	than	30	characters	

•  POS	tagged	descrip5ons	
•  Label	the	POS	tagged	descrip2ons	with	the	keyword	list	
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Labeling	

•  Apply	BIO	tagging	
– B:	beginning	posi2on	of	a	keyword	
–  I:	intermediate	(or	end)	posi2on	of	a	keyword		
– O:	other	words	

•  If	several	matches	are	possible,	select	the	
longest	one	
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Training	Data	

•  Description!

ผ้าซิ่นลายมัดหม่ีบ้านปทุมแก้ว เป็นงานฝีมือพื้นบ้าน …..!
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Training	Data	

•  Description!

ผ้าซิ่นลายมัดหม่ีบ้านปทุมแก้ว เป็นงานฝีมือพื้นบ้าน …..!

•  Segmented/Tagged/Labeled Description!

Word POS tag Label!

ผ้าซิ่น N B-K !

ลายมัดหม่ีบ้านปทุมแก้ว N I-K !

<space> P O !

เป็น V O !

งานฝีมือพื้นบ้าน N O !

…… ….. ….. !
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•   Keyword List !

   (extracted from tag and title)!
….. !

ผ้า!
….. !

ผ้าซิ่น!

ผ้าซิ่นลายมัดหม่ีบ้านปทุมแก้ว!
….. !

….. !



Preliminary	Experiment	Result	

•  Based	on	Margin	Infused	Relaxed	Algorithm	
(MIRA),	Crammer	et	al.,	2005	
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F-Measure	
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93.24%	

83.78%	 85.06%	

68.75%	

Average	evalua2on	result	on	NE	annotated	online	news	
Recall=0.8256,	Precision=0.9061,	F1=0.8640	



Seman2c	Rela2on	Acquisi2on	

•  Extract	commons	syntac2c	paeerns	between	
two	nouns	

•  Our	task	is	to	acquire	triples	(ei	,	rij	,	ej),	where	
– ei	and	ej	are	en22es	(keywords)
–  rij	is	a	rela2onship	between	them	
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Seman2c	Rela2on	Template	
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Rela2on	Instances	Found	in	Word	Distance	
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•  Example 
Title: วัดทุ่ง 

Description: วัดทุ่ง มีอายุราว 500 ป ีสันนิฐานว่าสร้างข้ึนในสมัยกรุงสุโขทัย 

Title: วัดตราช ู

Description: วัดตราช ูสร้างข้ึนในสมัย กรุงศรีอยุธยาตอนต้น ราว พ.ศ.2076 

Title: หลวงพ่อขาว 
Description: เป็นพระพุทธรูปเก่าแก่เนื้อหินทรายปางสมาธ ิขนาดหน้าตักกว้าง ๒ ศอก 

ประดิษฐานอยู่ในวิหารวัดหลวงวัดสันนิฐานว่าสร้างข้ึนในสมัยอยุธยา 

Title: พระพุทธรูปปางมารวิชัย 
Description: สร้างข้ึนในสมัยรัตนโกสินทร์ตอนต้น 

Title: วิหารวัดโยธานิมิต 

Description: สร้างข้ึนในสมัยพระบาทสมเด็จพระเจ้าตากสินมหาราช 

Extract	Common	Syntac2c	Paeern	of	a	Predicate	
between	Two	Keywords	
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Anchored	keyword	Predicate	



•  Example 
(วัดทุ่ง, สร้างขึ้นในสมัย, กรุงสุโขทัย) 

(วัดตราช,ู สร้างขึ้นในสมัย, กรุงศรีอยุธยาตอนต้น) 

(หลวงพ่อขาว, สร้างขึ้นในสมัย, อยุธยา) 

(พระพุทธรูปปางมารวิชัย, สร้างขึ้นในสมัย, รัตนโกสินทร์ตอนต้น) 

(วิหารวัดโยธานิมิต, สร้างขึ้นในสมัย, พระบาทสมเด็จพระเจ้าตากสินมหาราช) 

Extract	Common	Syntac2c	Paeern	of	a	Predicate	
between	Two	Keywords	

(ei, BUILT_IN, ej) 
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Extract	Common	Syntac2c	Paeern	of	a	Predicate	
between	Two	Keywords	

•  Example 
(กระโจมไฟบ้านโรงถ่าน, สร้างโดย, อพท.) 

(ศาลเจ้าตากสิน วดับ้านค่าย, สร้างโดย, พระครูพิพัฒน์ชยาภรณ)์ 

(วัดทุง่โฮ้งใต,้ สร้างโดย, กลุ่มชาวลาวพวน) 

(ศาลพระพรหม, สร้างโดย, เทศบาลนครเชียงราย) 

(วงเวียนนิมิตร, สร้างโดย, เทศบาลนครภูเก็ต) 
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(ei, BUILT_BY, ej) 



Accuracy	of	Rela2on	Extrac2on	
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KNOWLEDGE	MAP	GENERATION	
NLP	Applica2ons	
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Types	of	Seman2c	Rela2on	
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descrip2on	 2tle	

tag	



Knowledge	Map	
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Infobox	

Knowledge	map	

ISBUILTIN(พระเจดีย์กลางน้ำ, พ.ศ.2403) 2

ISLOCATEDAT(พระเจดีย์กลางน้ำ, ตำบลปากน้ำ)2
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Infobox	

Knowledge	map	

Creator	

Making	

Product	

Shop	

Seman2cally	Enhanced	
Cultural	Database	
[Place,	Person,	Ar2fact]	

Knowledging	



SOCIAL	MOVEMENT	
UNDERSTANDING	
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Data	Data	Data!!!	

•  Dras2cally	increase	number	of	users	on	social	
network	

•  Keywords	in	the	contents	express		
the	concepts	of	the	talk	

•  Social	media	texts	are	input		
in	a	2me	sequence		

•  But,	social	media	texts		
are	normally	short,	incomplete		
and	diverse	
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Word	Ar5cle	Matrix	(WAM)	
Wikipedia	Ar2cles	

Pages\Words	 “TwiGer”	 “Tennis”	 “Dollar”	 “Google”	 …	

IT	 2	 0	 1	 4	
Sport	 0	 2	 1	 0	

Economics	 0	 0	 2	 0	
…	

Word	seg.	&	
Lemma5za5on	
Thinking	->	Think	

Page	
Contents	

Page	Title	

Word	list	

Wikipedia	WAM	

Crea2ng	WAM	
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Text	Similarity	

Pages\Words	 “TwiGer”	 “Tennis”	 “Dollar”	 “Google”	 …	

IT	 2	 0	 1	 4	

Sport	 0	 2	 1	 0	
Economics	 0	 0	 2	 0	

…	

Wikipedia	WAM	

SIM	Func2on:	Dot	Product	

“Twieer	has	
800M	dollars”	

Word	seg.	&	
Lemma5za5on	
dollars	->	dollar	

“TwiGer”	 “Tennis”	 “Dollar”	 “Google”	

1	 0	 1	 0	

Pages	 Dot	Product	Score	

IT	 3	

Sport	 0	
Economics	 2	

…	

(n=2)	Select	Top-n		
Most	Associated	Documents	Ranking	
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Modified	WAM	for	Social	Media	Text	Classifica2on	
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i-WAM	

m-WAM	

Wikipedia	/	Online	news	
document	

Word	segmenta2on	
Stema2za2on	
TF-IDF	for	keyword	

Social	media	text	
Keyword	

Domain	annotated	text	
Word	segmenta2on	
Stema2za2on	
TF-IDF	for	keyword	

Manual	annota2on	

TF	merging	

Classifica2on	

Social	media	text	
Keyword	

Domain	annotated	text	

Manual	annota2on	
Classifica2on	

Evalua2on	

Evalua2on	



A	Part	of	Modified	WAM	
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F-Measure	
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Tweeter	Viewer	

Pages
\Words	

“TwiGe
r”	

“Tennis
”	

“Dollar
”	

“Google
”	

…	

IT	 2	 0	 1	 4	

Sport	 0	 2	 1	 0	

Economics	 0	 0	 2	 0	

…	

Word	

A
r2
cl
e	

IT	

Sport	

Economics	

Word	Ar2cle	Matrix	(WAM)	W
or
d	
se
gm

en
ta
2o

n	

Tw
ee
t	q

ue
ry
	b
y	
ke
yw

or
d	

Domain	specific	tweets	

Social	movement	2meline	viewer	

ICICTES	2016,	Pullman	Hotel,	March	20-22,	2016	

Tweet	is	a	user	generated	document	…	

is	a	user	generated	document.	Tweet	…	

a	user	generated	document.	Tweet	is	…	

user	generated	document.	Tweet	is	a	…	



Coup	on	May	22,	2014	

•  ทหาร, คสช., ประเทศ, ประกาศ, 

สงบ, อำนาจ, รัฐบาล, รัฐประหาร, 
ชุมนุม, ตำรวจ, สถานการณ์, นายก, 

ควบคุม, ยึด, ประชุม, เศรษฐกิจ, 
กฎหมาย, ศึก, แกนนำ, รัฐมนตร,ี 

เลือกตั้ง, ประชาธิปไตย, ปฏิวัติ. ยึด

อำนาจ. เคอร์ฟิว. กฎอัยการศึกL

•  military,	NCPO,	country,	
announce,	peace,	power,	
government,	coup	d’etat,	
gathering,	police,	
situa2on,	PM,	control,	
seize,	mee2ng,	economy,	
law,	war,	leader,	minister,	
elec2on,	democracy,	
revolu2on,	seize	the	
power,	curfew,	mar2al	
law	

ICICTES	2016,	Pullman	Hotel,	March	20-22,	2016	



Tweet	Query	

•  Search	Tweets	by	using	Resuul	API	
– GET	search/tweets.	Set	q	=	the	keyword	set	
– 100	tweets/search	limited	
– Repeatedly	fetch	data	un2l	all	tweets	in	the	coup	
periods	are	discovered	

•  Be	able	to	search	back	to	7	days	
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May	22,	2014	Coup-related	tweet	:	339,148	tweets	
hep://sn.iisilab.org/	



Timeline	Word	Cloud	
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Coup	D’etat	



URBAN-RURAL	INFORMATION	GAP	
FILLER	
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Purpose	

•  To	deliver	local	
news	to 

complement	the	
deteriora2ng	local	
newspaper	

•  To	promote	data	
usage	in	rural	area	
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To	improving	rural	livelihood		
through	its	reputa2on	extrac2on!	

hep://na2on.iisilab.org	



Collec2ng	informa2on	

Internet	

Web	
spider	Informa2on	

Database	 Wiki	

FB	

Twieer	

Gov	 Others	

Websites	

Na2on	
Daily	
news	

Others	

News	Publishers	
News	aggregators	

News	
Database	

Social	Media	
Querier	

Social	
Database	

Reliable	
Knowledge	
Downloader	

Fact	
Database	

ICICTES	2016,	Pullman	Hotel,	March	20-22,	2016	



Analyze	
•  NEWS	Classifica5on	

–  Word	segmenta2on	
–  Named	En2ty	Recogni2on	
–  NEWS	domain	and	province	classifica2on	and	ranking	based	on	TF/IDF	

technique	
•  Informa5on	Extrac5on	

–  Template	based	extrac2on	
•  Infobox	

–  Celebrity	i.e.	poli2cian,	idol	
–  Province	

•  Social	Media	
–  Trending	topic	
–  Leader	and	follower	
–  Opinion	polarity	
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News	Classifica2on	
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Summary	

•  Word	segmenta5on,	Keyword	extrac5on,	NER,	WSD,	
Seman5c	rela5on	extrac5on	etc.	are	the	basic	issues	
of	NLP	in	the	current	language	environment.	

•  Efficient	computa5onal	scenario	is	crucial	under	the	
dras2c	growth	of	data	and	coverage	of	the	Internet.	

•  User-generated	contents	are	the	unlimited	language	
resources.	

•  NLP	technology	helps	in	filling	the	informa5on	gap	
between	the	haves	and	the	have-nots,	filling	the	
technology	gap	between	the	resource-rich	and	under-
resourced	languages.	
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