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Problem	Statement

•Improve	an	existing	English	Question	
Answering	System	in	Yioop
•Implement	a	Hindi	Question	Answering	
System	for	Yioop



English	Question	Answer	System	



Hindi	Search	in	Yioop…



What	type	of	questions	are	asked…



Existing	Question	Answer	Systems…



Question	Answer	Systems

• Types	of	Question	Answering	Systems
• Closed	Domain
eg:	BASEBALL,	LUNAR,	IRSL	etc.
•Open	Domain
eg:	START,	Google,	etc.



Question	Answer	Systems	Paradigms

• Text	Based	/	IR	Based	
•Knowledge	Based
•Hybrid



Part	of	Speech	Tagging

•Approaches	to	PoS tagging,
• Rule	Based	(Brill	Tagger)
•Machine	Learning	

• For	our	system,	implemented	variant	of	Brill	tagger	for	
Hindi	PoS tagging



Part	of	Speech	Tagging

• Input	is	sentence	processed,	stemmed,	n-gram,	stop	
word	and	punctuation	removed
• Terms	present	in	the	lexicon	in	database	are	tagged	
and	words	not	found	are	tagger	as	unknown
•PoS tagging	rules	are	applied	for	unknown	words



PoS tagging	Example

• Example	:	

•महामा गाँधी का जम 2	अक्टूबर को हुआ

• महामा ~	NN	गाँधी ~	NN	का ~	IN	जम ~	NN	 2	~	QT	
अक्टूबर ~	NN	हुआ ~	VB



Parse	Tree	Generation

• For	Hindi,	we	use	following	grammar	rules	to	extract	triplets



Parse	Tree

SENTENCE

Noun	Phrase Post	Phrase Verb	Phrase

NN IN NN VB

महामा गाँधी जन्म 2 अक्टूबरका हुआ



Triplet	Extraction

• Input	is	the	parse	tree
• Two	types	of	triplets	
•Concise
•Raw

•For	Hindi,	triplet	is	->	[Subject	– Object	- Verb]



Triplet	Extraction

• For	parse	tree	we	saw	on	the	previous	slide	the	triplets	and	the	
corresponding	answers	are	as	follows,

• [महामा गाँधी - qqq - हुआ ]	=>	जन्म 2 अक्टूबर
• [qqq -जन्म 2 अक्टूबर - हुआ ]	=>	महामा गाँधी
• [महामा गाँधी -जन्म 2 अक्टूबर - qqq]	=>	हुआ



PoS tagging	Example

• Example	:	

• नरेंद्र मोदी भारत के कितने प्रधानमंत्री हंै

•नरंेद्र ~	NN	मोदी ~	NN	भारत~NNP	के ~	IN	
प्रधानमंत्री ~	NN	 हैं ~	VB



Parse	Tree

SENTENCE

Noun	Phrase Post	Phrase Verb	Phrase

NN IN NN VB

नरेंद्र मोदी भारत प्रधानमंत्रीके हैं



• For	parse	tree	we	saw	on	the	previous	slide	the	triplets	and	the	
corresponding	answers	are	as	follows,

• [नरेंद्र मोदी भारत - qqq - हंै]	=>	प्रधानमंत्री
• [qqq - प्रधानमंत्री - हंै]	=>	नरेंद्र मोदी भारत
• [नरेंद्र मोदी भारत - प्रधानमंत्री - qqq]	=>	हंै



Named	Entities

•Named	entity	recognition,	one	of	the	major	
component	of	a	QA	system
•Ways	to	recognizing	entities	in	text…
•Maintain	a	handwritten	dictionary	of	entities	
•Use	automated	methods	for	eg.	Using	Wikipedia	to	
recognize	entities.



Named	Entities

•User	can	add,	delete,	view	entities	for	a	selected	
locale



•User	can	view	entities	for	a	locale



Experiments

• We	created	an	index	for	English	and	another	for	Hindi	by	setting	up	a	
crawl	on	wikipedia pages.
• To	setup	a	crawl	in	Yioop,	under	the	Manage	Crawls	Tab,	click	on	
Options,	add	the	seed	sites
• For	hindi,	I	used	https://hi.wikipedia.org/ and	domains	to	crawl	as	
’co.in’	and	’in’	
• For	english https://en.wikipedia.org/ and	domains	to	crawl	as	’com’



Experiments
Yioop without	Hindi	Q/A Yioop With	Hindi	Q/A



Before	/	After	Hindi	Q/A	integration



Part	of	Speech	tagger	Performance



English	vs	Hindi	Q/A	

• I	used	4	topic	to	evaluate	the	
retrieval	efficiency	of	the	system

• For	a	given	topic,	I	asked	the	same	
set	of	questions	to	english and	hindi
systems.

• For	eg:	
“Who	was	Mahatma	Gandhi”
“महात्मा गांधी कौन थे”
“Who	is	Albert	Einstein	?”
“अल्बर्ट आइंस्टीन कौन थे”

• The	accuracy	is	evaluated	by	
comparing	retrieved	answer	with	
known	answer	dataset



Average	Precision	Score



Reciprocal	Rank	



Accuracy	of	Question	Answering

• I	created	a	set	of	25	questions,	corresponding	set	of	answers	
known	to	be	true
• I	asked	the	questions	from	the	question	set	and	compared	
the	retrieved	answer	with	known	answer	set	to	evaluate	
efficiency



Accuracy	English	Q/A	



Accuracy	Hindi	Q/A



Questions	?


