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Introduction



Context & Motivations
Why ?

e New means of communication
- FAQ
 Social Networks
« Mobile Applications
 Search Engines
e Huge amount of underexploited data especially in
Commercial Domain
 Linked Data
 Log files
« Raw Text ...
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Research questions

How to construct a Knowledge Base using website APIs ?
e Proposing a platform to extract information
How to fully understand user’s question ?
e Natural Language Processing
How to keep users interested in interacting with the
system?
 Natural Language Generation

» Friendly interface
 Dialog mode



Scenario

Give me the price of a
Nexus 5!

the price of
_Nexus 5 is 4008!

and who sells
it?

No, show me the white
version, sold by Google a
{ocated in France!

ere are the images of Nexus 5
white version, sold by Geogle
and located in France... :



ChatBot



Chatbot — State of the art

e Chatbot, ChatterBot, CleverBot, Chat-Robot (Allen et al) :

Computer program designed to simulate an intelligent conversation with one
or more human users via auditory or textual methods, primarily for engaging
in small talk.

e Natural Language Dialog system (NLDs)

e Expert System (Liao 2005)

e Question Answering system (Hirschman & al)
e Multiagent system (Wooldridge 2009)



Chatbot — state of ’ghe art
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Ongoing work
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Our proposal

Combining the benefits of both QA systems & NLDs to
propose :

e A rich KB for data extraction and reasoning

e NLP tools to interpret user's question

e NLG techniques to generate well-formed sentences.

e Integrating Dialog mode to keep user interacting with the
system.
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Our starting point
QAKi;S (Cabrio & al 1)

e Question Answering wiKiframework System
e Test it at qakis.org

When is
Margaret Thatcher
born?

Oo
Who developed Skype? oo .
o o

O
What is the
largest city
in Australia?

12



Our contributions

QAKiS from Open Domain (DBpedia)
=> Closed Domain (Commercial)
Natural Language Generation

Question with constraints (N-Relations)
Dialog Mode
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Knowledge Base creation

[eBay, Amazon, BestBuy] API
Ex : getPrice(Nexus_5) => 400$%

Data Transformer

| ——<sbo:Product rdf:abo;t=‘#Nexus_5’ >

RDF Knowledge Base <sbo:hasPrice>400</sbo:hasPrice>

</sbo:Product>
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Knowledge Base - Example

[
3 w3 o

[ T L T L I o R o

<%xml version="1.0" encoding="IS0-8855-1"7>
<rdf:RDF
¥mlnz:rdf="http: //www.w3.org/1999/02/22-rdf-syntax-nsg"
xmlns:rdfs="http://www.w3.orq/2000/01/rdf-schemag"
¥mlnz="http://www.w3.orqg/2000/01/rdf-schemag"
xmlns:owl="http://www.w3.org/2002/07/owls"
¥xml:haze="http: //synchronext.com/ahallili/synchroBotResonrce"

=1 & LN s L R

xmlnz:sbo="http://synchronext.com/ahallili/synchroBotOntologyg"

=TT - I = -]
{THT]
o

<sbo:Product rdf:about="httpd3A%2F32Fwww. chay.comt2Fitmi2FHAND-CARVED-ONE-PIECE-WOOD-CHATR-UNIQUE-1990-c-%2F181319358864%3Fpt¥3DFolk Art">
11 ¢<sbo:title>HAND CARVED ONE PIECE WOOD CHATR . UNIQUE 1990 c.</sbo:titler
<zbotgalleryURL>https3A%2FE2Fthunbsel . ehaystatic. comt2Fmt 2Fmf 20 Yigqi PLANhCRoOMwBg%2F140. jpg</2bogalleryURLY
13 <sbo:country>U8</sbo: country>
<rdf3:label>Antiques</rdfs:label>
15 <sbo:pricer15.0</sho:prices
16 <zbo!locatedIn>Qrwigsbnrg, PA, USA</sko: locatedIny
¢sbo:itemId>181319358864</sbo:itemId>
<3bo:global Id>EBAY-US</sbo:globalId>
= <sbo:z30ldBy >
g <sbpo:S5eller rdf:ID="AzurMatos">
<sbo:mailBox»contactfaznrmates. fr</sboimailBox>
<sbo:address>152 Boulevard (essgle, 06100 Niece</sbo:address>
- </zbo:Bellers
- </sbo:s0ldBy>
</zbo:Producty>

W LA R

o
T
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Ontology reuse
Why we need an Ontology ?

Data structuration, Domain representation, Inference.
Existing ontologies on commercial domain
e Schema.org Ontology

 Covers several domains
« Used by state of the art search engines

« Partial coverage of the commercial domain

e GoodRelations Ontology (Hepp 2008)

» Better coverage of the commercial domain
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GoodRelations Ontology

LINKED OPEN COMMERCE

Universal e-Commerce Model
http://purl.org/goodrelations/

Vertical Ontologies

For specialized e-commerce Domains Real ? Consumer . Product Catalogues
O O Estate Resl::::';s Electronics From vendors and aggregators
42 Y e A

.
/

Business
Entities

/ 25 b \ »
/ L -
Amazon | Big Shops
" O Native RDF
The Long Tail N " OViaLinked Data
Small shops, S%lBs, R \ Adapters

[ Tesco \,/
Blogs, Facebook, etc eBay \

g — > /
Ny

| Zillow )

http://linkedopencommerce.com/ ©@®0
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/GoodReIations Ontology

LINKED OPEN COMMERCE

Delivery Option Product Or Service Model

Location
Offer
Manufacturer A Business Entity
; . Payment Method
Camera
SLR Camera
i B
Np— I
; Structured Product Shoot -
| FedEx - Your Mega Store
; Nikon D80 Ny - 5
3 N // L |
USDsB\ / %6&'777"/‘:"“ vir
*Haell oy 00 "D90 Just arrived! T
; included" \ U SD$850
'Y Joe's Photography LLC / \ — &
http://linkedopencommerce.com/ ©@®0
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Pattern Extraction - Algorithm

Crawler & annotation based

API based method Ty
For each property For each page => {Subject}
e Parse product pages e Parse annotation
 Get all sentences containing => Graph representing the page

the domain and range values - For each property

« Make generic patterns Get all sentences containing
the domain and range values

Make generic patterns

- All pages are tested ! - Requires annotated pages
+ Finds extra patterns + More efficient

+ Easy to implement + Less time execution
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Pattern extraction — APl method
TheGaW

At the end
bad thing,
brushed al

SH's matte backing rejects fingerprints like a boss.

Josh Miller/CMET

Subject

salaxy flagship feels like it always has: like plastic. That's not necessarily a
s at all striving for loftier ambitions, it hasn't reached the heights of HTC's luxe

TTITTarTToT S veaT

Sony's sleek style.

The G55 is only a fraction larger than the Galaxy 54: it measures 5.59 inches tall by 2.85 inches wide by

D.BE—inchH
it o little tallear 5/ oovier than the Galax}r 54, | had no pr@blem Car—ting it

the extra hardware makes
around. Even outside my ri ) ) sually home to at least two phones and a
jumble of weighty items, th <sch:hasDimension> i of my skinny jeans, and stayed wedged in

my hand during several-mi

r142mm by 72.5mm by 8.1mm; and it weighs 5.1 ounces, or 145 grams. Even though

= also had a death grip on it)

This new phone, too, has a 5.1-inch 1080p HD AMOLED display that's 0.1-inch bigger than the Galaxy
S54's. That means that the screen's pixel density is just a brea ; u'll never notice the

difference. Images are still extremely crisp and colorful, with high contr 5
and videos look especially lush.

<sch:hasDisplay>
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Pattern extraction — crawler Method

arch CNET Reviews News

Compact (Verizon Wireless)
Fokhokk:

Jessica Doleourt

E=p
- Here's why the Samsung Galaxy S5 should grab your attention: it looks good,  Jessica Doleourt reviews smartphones and cell
189 99 it performs very well, and it has everything you need to become a fixture in Eﬂhof:‘fl:f- E:‘-:Jenf.‘snh;:‘:iﬂh';\:iuﬂl:l‘lf::; f:“':enim
BestEuy nearly ect of your life. But, like a candidate running for reglection, ¥ pnones -

editer, she started at CNET in 2006 and spent four
$749.99 ﬁ the GS5 gets wherg day bazed on experience and wisdem, not on years reviswing mobile and deskiop software

.
Propertles ;. flashy features or massive iNNOV: before taking on devices.
mazon.com

§189.99 m With the exception of a few nonessential hardware an are additions —

See gl prices » like the fingerprint scanner and novel heart-rate monitor -- and a f&v
tweaks, you're pretty much loeking at the same phone Samsung released in

2013. The 55 is more of a Galaxy S4 Plus than it is a slam-the-brakes, next-generation device; it makes

everything just a little smoother and faster.

The 5.1-inch, quad-core Android 4.4 KitKat machine with a terrific 16-megapixel camera is well worth
snapping up, beth en-centract for about $200, or off-contract for about $650 (and about AS570 in the
UK and a-700). However, it isn't the only phone worth your time. The gorgeous, all-metal HTC One M8

o
has a more sophisticated design, better speakers, and greater internal storage for about the same price S t p g
[32GB versus 16GB). Should you buy the GS5? If you want to go to sleep at night certain that you own en ences eX reSSIH
o
properties

the most capable, robust phene, yes.

EXTREME CLOSEUP: SAMSUNG'S GALAXY S5 (PICTURES) FULL GALLERY

metadata

1-40f19 f—

Dimnled desiogn an S84 redny
Q, | Elements | Network Sources Timeline Profiles Resources Audits Conseole

<meta prpperty="og:site_name"” content="CNET">

<meta prpperty="og:title" content="Samsung Galaxy S5 review - CNET">»

<meta prjoperty="og:description" content="Subtly improved and smartly refined, the Samsung Galaxy 55 is a supericr superphone that hits every mark but the sharpest design.">

<meta prfoperty="og:image" content="http://cnetd.cbsistatic.com/hub/i/r/2014/84/88/774cedab-7c96-48F1-a312-d35alc1b@788,/thumbnail/778x433/f5c687c7al30a5Fdedc9526485399a3e/samsung-galaxy
<meta property="og:image"” content="http://cnetd.chsistatic.com/hub/i/r/20814/84/87/9226712d-7997-450c-9a65-76927debdF5h/thumbnail/778x433/8debceff572217eb@43Fhcasacde?a34/ samsung-galaxy
<meta property="og:image" content="http://cnet3.cbsistatic.com/hub/i/r/2014/84/87/1149dbcT-b3eb-4b78-ac9d-9c@cEbIc@EF7/thumbnall/77@x433/52a6cd7F5F487d1b4adbd2515b9cOed/ samsung-galaxy
<meta property="og:image" content="http://cnetd.cbsistatic.com/hub/i/r/2014/84/87/b1147748-3alb-42F8-886@-9a876bbe25bd/thumbnail/778x433/81d747c798e82e25b5F1e57471a55ebd/ samsung-galaxy
<meta property="og:image"” content="http://cnet3.chsistatic.com/hub/i/r/20814/84/88/81252d4e-a%ba-4a27-ae51-F49775280843/thumbnail/778:x433/9e6125752111885aF704F57FcB496713/ samsung-galaxy
<meta property="og:image" content="http://cnet3.cbsistatic.com/hub/i/r/2014/84/87/7b8162b3-fB6R-4722-8927-16898Fcd54FR/thumbnail/778x433/b314d611laal6e96acabde8eBa9becBel/ samsung-galaxy
<meta property="og:image" content="http://cnetd.cbsistatic.com/hub/i/r/2014/84/87/e5911elF-b8cI-458c-acdb-993F5218497a/thumbnail/778x433/c195Fd9e6454cdc23fdfdccafc@3dbhs/ samsung-galaxy
<meta property="og:image"” content="http://cnetd.chsistatic.com/hub/i/r/20814/84/87 /afBe7114-5a04-426F-a7c6-4968baficabd/thumbnail/778:x433/13F4128F24F708c52874a81288236856b/ samsung-galaxy
<meta property="og:image" content="http://cnet4.cbsistatic.com/hub/i/r/2014/84/87/95c13Ff3a-b819-487C-92b7-874ba5e5b79e/thumbnail /778x433/a47F42677ccBF8c452a8599¢34181c7d/ samsung-galaxy
<meta property="og:image" content="http://cnet3.cbsistatic.com/hub/i/r/2014/24/87/292cacd4-cbad-446F-a8d2-51F12ae77@d6/thumbnall/77@x433/81c34F88FeBb7672398297F9c199d659/ samsung-galaxy
<meta property="og:image" t//cnet3.chsistatic.com/hub/i/r/2814/84/87 /@aba7dB85-9c28-4961-93ed-eddd@747e38b/ thumbnail /778x433/ F8c7624dB89e6b3FdeB24724859h8edas/ samsung-galaxy
<meta property="og:image" content="http://cnet4.cbsistatic.com/hub/i/r/2014/84/88/ba79eB82-c852-4415-8c%a-c854788blbda/thumbnail/778x433/ed778272c7cceaala333@816chaf4e78/ samsung-galaxy
<meta property="og:image" content="http://cnetd.cbsistatic.com/hub/i/r/2014/84/87/1le6cicib-28b6-46al-bofl-16a79cb9Fach/thumbnail/77@x433/ebdd7e94d@ad7eb8868C511FbO3FR829/ samsung-galaxy 25
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Property Matching Module

<sbo:hasPrice>

v

{ [Product] price is [Double]

3
Give me the price of
a Nexus 5!

— The price of [Product] is [DoubleﬂJ e

-

-

— [Product] costs [Double] }

A\
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Property Matching (N-Relation)

e 2>-relations : Give me the address of Nexus 5 seller !

e Give me the Nexus 5 seller !
e Give me his address ! => high score
e NE : Nexus 5 => [Product]

P Zon
<soldBy> <hasAddress>
~ -
- - Same type /]\ /]\
Domain : Product Range : Seller Domain : Seller Range : Address
e Bl LaFnac N e
Nexus_5 10 Jean Medecin,

06000, Nice
28



Property Matching (N-Relation)

Graph representing the question :

N - N
Property1 Property2 Property3
. S -
Domain: D1 Range:Ri —————>Domain: D2 Range:R2——>Domain: D3 Range:R3
R — Es — O —
Or [And ? Or [ And ?
- /\
Property4 Propertys
- ~
= A~
No tink??? Domain: D5 Range:R5
b —

No domain or

no Range ?!
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P N

NL Generation

Give me the price of
a Nexus 5!

<sb ice>

{subject} price is {value} J

{ {subject} costs {value}

Nexus 5 costs 4008$!

|
|
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=

[ Give me the price of a Nexus 5! ] [ Nexus 5 costs 400$ ]
\
[ Dialog Manager ]
s S 1
NLP <sbo:Product> | b NLG b
<sbo:hasPrice> | [ Nexus 5 costs 4008! ]
<sbr:Nexus_5> \ {subject} costs {value}
\J - b/ \& g/
: \f 0
Query Generator ] y \\
" Select ?v
where {
<sbr:Nexus_s5> <sbo:hasPrice> ?v

\}

' )

\/

N

" KB

Off-line Feed

Triple store J

Subject Predicat  Value
Nexuss hasPrice

400$%

Ontology

Pattern Finder
Triple Feeder
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Perspectives

Short term :

e NE Recognition improvement

« KNN, Similarity, N-Gram, TF-IDF algorithms
e N-Relations Implementation
e Scale to a bigger KB

Middle term :
e Dialog Mode

« Multiagent systems
 Conversational behavior systems

e Serendipity
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