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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

who is justin trudeau Q

FIN

Calculated in 0.22066 seconds. Showing res

Justin Trudeau is Condescending & Smug Just Like Obama - YouTube
www.youtube.com/watch?v=20J8_oh7q1M Possible Answer: condescending smug  Words: trudeau
sign loading queue video

Justin Trudeau is Condescending Smug Just Like Obama - YouTube. Sign in. Loading. ... Close. Undo
Close. Watch Queue Queue. Watch Queue Queue. The next video is starting stop. Loading.

Cached.

Harper blasts Trudeau’s economic plan as all ‘unicorns and rainbows’ - The Globe and Mail
www.theglobeandmail.com/news/pol...26862728 ~ Possible Answer: truth  Words: globe life riding
harper business

Harper blasts Trudeau’s economic plan as all ‘unicorns and ... Canada's Prime Minister and Conservative
leader Stephen ... Canada's Prime Minister and Conservative leader Stephen ... Stephen Harper is calling
Justin Trudeau's economic plan

Trudeau and Cameron meet at G20 summit | Watch News Videos Online
globalnews.calvideo/2340452/trud...0-summit
justin national health minister

Trudeau and Cameron meet at G20 summit. Watch ... Contests Live. Trudeau and Cameron meet at G20
summit. Prime ... Minister Justin Trudeau and U.K. Prime Minister David Cameron

Cached.

Meet Justin Trudeau's new Liberal cabinet - Politics - CBC News
www.cbc.ca/news/politics/trudea-....3304176  Possible Answer: canada s 23rd  Words: reuters wattie
chris minister ontario

Meet Justin Trudeau's new Liberal cabinet - Politics - CBC ... CBC News Politics. Trudeau's first day as

prime minister 4:34. Justin Trudeau signals new style on 1st day as

Justin Trudeau has a message to young voters — “voting matters” | Watch News Videos
Online

globalnews.ca/video/2172012/just...-matters  Possible Answer: the prime minister Words: canada
trudeau global national justin

Justin Trudeau has a message to young voters voting ... at St. Canada. Justin Trudeau has a message to

young voters ... Liberal leader Justin Trudeau sat down with ET Canada s
Marhad

Possible Answer: the prime minister | Words: trudeau




Hindi Search in Yioop...

Web Images Videos News

" O HETAT i P & Q
1.65137 seconds. Showing 1 - 10 of 196
fafed Y1 &1 AETer i Bt de fa

khabar.ndtv.com/news/india/vhp-1...i-388146  Words: images ndtv advertisement vhp pm

A T o1 FeTeT e Y e faTarTe 99T, e, S TRITaTel IS aaT Tel 6t webal - NDTV. NDTV. Business
Hindi Movies. Cricket. Good Ti
Cached. Similar. Inlinks. |P:23.212.52.59. Score:9.78

HETCHT el Bl oY feerfed & - q?
khabar.ndtv.com/topic/AereT-m...&a-sa™  Words: ndtv images advertisement bipasha hindi
HETET L BT AR fIafed aam - AT @R, dfea, Here ikt B e faafia aar Hindi 9fT =T, NDTV

India. NDTVKhabar.com - NDTV.
Cached. Similar. Inlinks. |P:23.212.52.59. Score:9.67

khabar.ndtv.com/topic/FeTeT-T.. /-~ Words: pm gandhi modi ist read
Read More: A1 31AR , WEIHT e , e Siiel} , g MY , WopTE 3ifviar , ¥aes WRa 31 , Mani Shankar

Aiyar , Mahatma Gandhi , Swach
Cached. Similar. Inlinks. IP:96.17.109.16. Score:9.59

HETCHI T SR - qISiT @er, ifg?

khabar.ndtv.com/topic/FgTeTT-T.. -5t Words: gandhi pm read ist india

Read More: A1/ 3R , WETAT Mt , Tieft S} , R A, Frd 31fvr , Taes WRa 319 , Mani Shankar
Aiyar , Mahatma Gandhi , Swach

Cached. Similar. Inlinks. |P:23.212.52.59. Score:9.48

Mahatma gandhi - dTsil W<, dif$al, Mahatma gandhi Hindi 8
khabar.ndtv.com/topic/mahatma-gandhi  Words: gandhi pm mahatma ist modi

Mahatma gandhi - ATST @R, dif$al, Mahatma gandhi Hindi SIfT =IsT, NDTV India. Mahatma Gandhi.
Mahatma gandhi. Read More: HgTcHT Tt @Y 9/

Cached. Similar. Inlinks. |P:23.212.52.59. Score:9.32

Imed Y wftiesT HETAT it 31k Sra?




What type of questions are asked...

Query Log Analysis

® Information
= Navigation

''''''




Existing Question Answer Systems...

TART

===> Who directed Gone with the Wind

Gone with the Wind (1939) was directed by Victor Fleming, George Cukor, and Sam Wood.

1 know about one more movie called "Gone With The Wind": Gone with the Wind (1954)

Source: The Internet Movie Database

Back to home page

Google

where is san jose state university

All Maps Images News Shopping More Settings

About 2,760,000 results (1.22 seconds)

1 Washington Sqe,x'San Jose, CA 95192

San José State University, Address

People also ask

Go gle et e 9 3 v Q

L

Q

Tools

Feedback

All News Images Videos Maps More Settings Tools

About 4,530,000 results (0.55 seconds)

HETeAT Y - fafddifear

https://hi.wikipedia.org/wiki/F&TeT_Titht v Translate this page

AIETERT BT Y (2 37aEER 1869 - 30 SFART 1948) HRA Td HRANT Tl HTaIer P T TgE I vd
T T &1 Y TATIE (AT Tl 37aT) & ATEAH 3 AR F AfdbR P 3roft ¥aT &, 3761 57 3rqurom
i i et sifear & g W &t Tt &ft forR Rd T 31! feeess It gfar o Siar & A sifeeR! vd
AT 3 Wit e & 7 i foam) 3= g ¥ 3 e wete et & A & ST

Poem on Mahatma Gandhi in Hindi | {8 @fadT - YouTube
https://www.youtube.com/watch?v=YpXdE2wfjlg ¥
Sep 29, 2016 - Uploaded by aerd for
Poem on Mahatma Gandhi in Hindi | &~ sfaraT- Irsg i wrgredt et & R et oreielt o
e wen BT This is short and simple poem for ...

HETCAT i} bt & - fafedifsar

https://hi.wikipedia.org/wiki/F&TeTT_Titht_Hi_g=m v Translate this page

TIETERT BYAeiE T Y gedT 30 STeRT 1948 & 2 Y 7€ feieett feela farget W & et ARebx bl Tt eft| & A
AT Y 1T 3T et A1 30 SARY 1948 P AT B 579 & HeATPTe I F1fAT & fAg ST 38 & ff 1oz ey A
& Al 3 Teor 395 R g IR 5 ATy I 39 W Rer fwdhet F i Mt am <1 3w T TR o sgeRi
o g &1 5 I A1 S Wfed 3116 @Ml Y get B WfSrer 3R ST T Tl S S AN A .
BT T - JRam - s e A Lo



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 :

« FGTAT LT T STH 2 3ehca il 3T

« HETAT~ NN I~ NN HT~INSTH~NN 2~QT
3ehcsY ~ NN g3~ VB




Parse Tree Generation

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

S: {({ NP Y({ PP ){ VP )}
NP: {( JJ | NN* )}+

PP: {(IN | JJ | NN | PP )}+
VP: {{ VB*)(IN | NP )}



Parse [ree

SENTENCE

\

Noun Phrase

Post Phrase

Verb Phrase

NN

\J

HETAT el

NN

ofedH 2 3Hh¢s

VB

g31T




Triplet Extraction

* Input is the parse tree

* Two types of triplets
* Concise
* Raw

e 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,

.ﬂ%ﬂ:ﬂ'?ﬁ%ﬂ' qqq - §3-]T] >W2W
* [aqq - STeJH 2 3TehesX - §31T ] => FGTAT Teq
« [HTAT IMT - STeH 2 3fehce - qqq] => 37T




PoS tagging Example

* Example :

« T A IRT & Fidsd RUHART &

o TG ~ NN HIET ~ NN #FRA~NNP & ~ IN
QRETAHT ~ NN &~ vB




Parse [ree

SENTENCE

\

Noun Phrase

Post Phrase

Verb Phrase

NN

gy A #ART

NN

VB




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

e [(RET Al AR - qqq - 8] => GLTHAHTL
+ [0 - TREUTAHRY - §] => 7l AT S
-a%a'\r#raama QRUTTHIRT - qqq] => &




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

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

Crawl Time || Search Time

Named Entity || Test Options Crawl Time || Search Time ||Named Entity || Test Options
Add Named Entity Add Named Entity
@ Add Entity © Upload File O Add Entity @ Upload File
Entity File Browse... No file selected.
Locale: ar Locale: ar
Save Save




* User can view entities for a locale

v { . - Admin [Page Options]

Manage Account
Manage Users

Manage Roles

Manage Crawls
Manage Classifiers
Page Options
Results Editor
Search Sources

Web Scrapers

Edit Entities : English

Entity Name Action
Salil Shenoy Delete
College of Science HQQQE
Pune ”Qgg@
New Jersey ”M
Manchester "m
London ”Qg@@
Family ‘pg@g

[root]

Back

Settings

Sign Out



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, | 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

Yooc ! e T 7 & Q

1.65137 seconds. Showing 1 - 10 of 196

fafgu a1 &1 HeTe T P A
khabar.ndtv.com/news/india/vhp-...i-388146 ~ Words: images ndtv advertisement vhp pm

TR YT a1 HgTeAT e Y ok FaTeRT 9T, T, 3 YHeA Tl T e 8 Weba - NDTV. NDTV. Business
Hindi Movies. Cricket. Good Ti
Cached. Similar. Inlinks. IP:23.212.52.59. Score:9.78

HETCHT T Bl A fanfad 9 - 42
khabar.ndtv.com/topic/AgTeT-... f&a-gam  Words: ndtv images advertisement bipasha hindi
T YT T w1 T S - TSI e, e, HeledT i 1 ooy faaTied ar Hindi $TbT =T, NDTV

India. NDTVKhabar.com - NDTV.
Cached. Similar. Inlinks. |P:23.212.52.59. Score:9.67

khabar.ndtv.com/topic/gTeT-.. /-t Words: pm gandhi modi ist read
Read More: RfURiaR 3/2R , HETeT Tiel , i} SRictt , g At , WhTé 31 , e WRe 31 , Mani Shankar

Aiyar , Mahatma Gandhi , Swach
Cached. Similar. Inlinks. IP:96.17.109.16. Score:9.59

khabar.ndtv.com/topic/FereT-m...ei-sridt -~ Words: gandhi pm read ist india
Read More: HfUTR/e 3RZR , HETeHT e , et Sieht , g e , FobTs 31 , T ¥Rd 31 , Mani Shankar

Aiyar , Mahatma Gandhi , Swach
Cached. Similar. Inlinks. |P:23.212.52.59. Score:9.48

Mahatma gandhi - AT &R, fedT, Mahatma gandhi Hindi &
khabar.ndtv.com/topic/mahatma-gandhi  Words: gandhi pm mahatma ist modi
Mahatma gandhi - 1T ®eR, Jifsat, Mahatma gandhi Hindi s =&, NDTV India. Mahatma Gandhi.

Mahatma gandhi. Read More: FIcHT TITef} &1 &
Cached. Similar. Inlinks. IP:23.212.52.59. Score:9.32
ITHEd Y WitdsT HeTAT T 31l Su?

Yioop With Hindi Q/A

YOO O s naans

\

Search: HETEA T B9 4
TYITea STaTe Her WA $H

g it - ffddife
hi.wikipedia.org/wikiTgTeT_TTT.. H1_Tieh THTfere SaTe 7 WeaAd] &1 Words: -1 d R 37 3R
Cached. Similar. Inlinks. IP:198.35.26.96. Score:10.0
hi.wikipedia.orgiwiki/Gaerd_@ . 824 T SaTa Hel acaAdl ! Words: - Y 3 3R
Cached. Similar. Inlinks. IP:198.35.26.96. Score:9.44
FHeal it - fafedifsm
hi wikipedia.org/wiki/ PR ©%. .82 THTTda waTe Al WM Words:
Cached. Similar. Inlinks. IP:198.35.26.96. Score:9.29
ish 232 wwgial - e

hi wikipedia.orgiwikiTiH-3€ . 8CTT I STaTe Wdad I Words:
Cached. Similar. Inlinks. IP:198.35.26.96. Score:9.29

wfrea e - fafedifea

hi.wikipedia.orgiwikiFfiTeTa_@. 82 Wi wrare 3= Riem Words:

Cached. Similar. Infinks. |P:198.35.26.96. Score:9.07

IR 313 - fafdhdifedn

hi wikipedia.org/wikirSTaRHA©%...8D%H THITAd wTaTe HeH WeeAdl S Words: - d 6 37 3R
mwwﬁmmﬂmﬁ%ﬁlmwwﬁ%m ot 3 @ ofiad e of & T, g
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0.86897 seconds. Showing 1 - 10 of 292



Before / After Hindi Q/A integration

Yioop Performance with and without Q/A System
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Part of Speech tagger Performance

Part of Speech tagger performance
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English vs Hindi Q/A

| used 4 tOpiC to evaluate the English vs Hindi Question Answer System
retrieval efficiency of the system
For a given topic, | asked the same
set of questions to english and hindi
systems.

6

For eg: ‘

“Who was Mahatma Gandhi”

“Who is Albert Einstein ?”

The accuracy is evaluated by .

comparing retrieved answer with Alber Enstein
known answer dataset Subject for Question Answer

Number of Answers

MEnglish Q/A W Hindi Q/A



Average Precision Score

Average Precision Score
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Reciprocal Rank

mmma Reciprocal Rank 4




Accuracy of Question Answering

* | created a set of 25 questions, corresponding set of answers
known to be true

* | asked the questions from the question set and compared
the retrieved answer with known answer set to evaluate
efficiency



Accuracy English Q/A

Accuracy English Q/A System
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Accuracy Hindi Q/A

Accuracy of Hindi Q/A System
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Questions ?



