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Idea of a new service: connect buyers and sellers
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A "looking for" post:

E} "looking for a Japanese car , full check up,

full option, above 1985 the price should
be less than 2500 JD."




Important factors in building such systems
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Necessary choices for the envisaged system
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Current Scene: studied e-commerce systems

CASA, TREE, MKBEEM, HappyAssistant, MIETTA, Google SMS
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Current Scene: needs not covered
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Current Scene: hypothesis
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Impossibility of using “general language techniques”

Several efficient

applications have been

developed by exploiting

the restrictions of a

sublanguage (Sager

1986; Kittredge and

Lehrberger 1982;

Grishman and Kittredge erganmaicdy

1986). (LSP, PROTEUS, dosyncratcledca foms
PUNDIT, KERNEL, and elipss
MedLEE, GENIES)




Importance of using content representation
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Sublanguage: the scarcity of data

collect "simmilar”
corpus

build basic system

>| Experimental

full deployment

deployment

v

collect real SMS
corpus

v

v

collect real SMS
corpus

v

system maintenance

system tuning




Sublanguage: analysis approach

Quantitative properties:
—Type-Token Ratio (TTR): lexical complexity
—Sentence length: language complexity

—Words frequency: identifies the nature of text
(telegraphic or normal)

e The manual study for lexico-semantic patterns




Sublanguage: examined SMS-based corpus

8 Cars
B Real Estate
O Jobs
O Open




Sublanguage: examined SMS-based corpus
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Sublanguage: examined SMS-based corpus

8 Cars

B Real Estate

O General
Arabic




Sublanguage: examined SMS-based corpus

0O Cars B3 Real Estate




Sublanguage: Lexical characteristics

special
terminology

multi-words
concepts

Named entities

numericalvalues

spelling systems
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Sublanguage: syntactic characteristics

different structures

different styles: telegraphic,
fully formed

Omissions

Syntax-based
parsing is not
useful

w

techniques used for
semi-structured text
are not useful
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For sale BM W 520 color dark green
full check year 89 full except sunroof

licensed in a good condition with a
price 8500.

the need for a
semantic
description
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Sublanguage: semantic characteristics

“looking for a CIVIC” or “A Japanese Honda Civic car for sale”.
“looking for a French car”, “looking for a villa in West Amman” or “lookingfor  economical car’.

additionallevel of abstraction
that represents the underlying CRL-CATS
meaning

knowledge exists at different ﬁ \_/—‘\

levelof details

the use of generalization in |
the "looking for" posts concepts hierarchy, synonyms

-




Sublanguage analysis: outcome
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CE: KR (CRL-CATS)
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CE: CATS architecture




The structure of EnCo

Input tape (node -list)

EnCo Engine

Node-Net (UNL graph)

|
B
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Example of a node in the tape or the node-net

string features

meaning symbol
llve rb I \
[introduce(agt>human, obj>humanﬂ "regular"

[ 2 J [ransitive'
'3 1d person’

string

eraph attributes PAST |

ACTIVE ["5ntim vnipa"
[ @entry.@past ] K active VOICy




EnCo: basic operations

L-R view >

\%%

v  fahima

agt]

understand(icl>event)
’ REG 3P PAST BLANK

N

FnCo state after applying a rule that create an '"agt'’
relation:

<(*MUQARABA){V,*agt,PA ST,ARelPron:+agt::}{ncnp ,ATIME,ALPL
ACE,"MAN,*JAR::agt:}P8;

agt

AN

A Khalid

khalid(icl>person)

NAME,N,SING, M .ncnj




EnCo: overall analysis strategy




EnCo rules as a low level formalism for parsing

<{V,Magt:agt:: }{ N::agt: }P8;

'\
B
1 mod

<{V,2obj:obj:: } {N::0obj: } P7; \
r

adjective adjective

a simplified dependency representation of
<{N:adj_added:: } {adj: :mod: }P11; a verbal sentence in Arabic
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The lingware: mapping procedures

%931 A @Eu?‘J :3()P8;

<{CC2,~REL2:RE {EE3::REL2: }()F

<{(£C2,CI&L21AREL3: c1fli"EL3|::}{D()Ps

——REL5

/ REIA\

N7

CCS
CC6 DC4

. umm




The lingware: an example

Sentence obj
>
ncnp ncnp

Right boundary of \\

Right boundary of

Right boundary of
nenp

Right b d: o
ReChneeom
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The lingware: testing the DED

ool &L auasdl sgls OUS 1,8 sl Sgall xozo JoB Sl Sl WU ppd
The clever Khalid who met the strong Moh’d who read Daoud’s fantastic useful
book understood the lesson.

[S]

aoj(clever:0B, Khalid:04)
aoj(strong(icl>state):0V, mohammad:0P)
mod(book 18, daoud 1D)

strong(icl>state):0v @ understand:00.(@entry @

a .
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daoud:ld




Outline

e Short proof of “"necessity” part

—Sublanguage Analysis

*CE in EnCo

*DED methodology

—The QA component
—Evaluation and results

e Conclusions and perspectives




Content extraction: architecture

extraction rules

based on
semantic grammar

\_/-\\
/\ CRL-CATS
/31_(30/ captures meaning
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dictionary
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Content Extractor




Content Extraction: the use of semantic grammar

The Price Knowledge component

Dl 500 el
D 500

500 szl

5000 sl 35 Y
ol

5000 2 Y el
S5 ol 500
Db @58k 5500

The price is 500 dinar

500 dinar

The price is 500

Not more the price 500
dinar

The price is not more 500
500 dinar and above
500 and above dinar

Pri(flat,500@dinar)
Pri(flat,500@dinar)
Pri(flat,500)
Pri(flat,500@dinar@less)

Pri(flat,500@less)
Pri(flat,500@dinar@more)
Pri(flat,500@dinar@more)




Content Extraction: the use of DED

CarPost

pri
—

vech

<{vech:CarPost,pri:: }{price::pri: }P10;

priceless

price

priceless

pricemore

Right boundary of
price

Right boundary of
price

remove>| pricelequal

remove>| priceequal

priceequal

{remov

priceequal

{remov

priceequal

Right boundary of

price




Content Extraction: the dictionary

e Compensates for lexical inconsistency by connecting words
to concepts (CWs).

eProvides the semantic information needed for reasoning.
e The number of CWs is 10828.

eThe number of lexical forms is 30982.

o) = #2]{}"B.M.W
[ o 5]{}"B.M.W
[0 ]{}"B.M.W
[0l 2]{}"B.M.W
[ & s=2]{}"B.M.W
[ & s]{}"B.MW
[, ¢.]{}"B.M.W
[ ol ]("B.M.W

make,nmodel,car) <A,3,3>;
make,nmodel,car) <A,3,3>;
make,nmodel,car) <A,3,3>;
make,nmodel,car) <A,3,3>;

country<germany,country<europe)" )

)

)

)
make,nmodel,car) <A,3,3>;

)

)

)

country<germany,country<europe)"
country<germany,country<europe)"
country<germany,country<europe)"
country<germany,country<europe)"
country<germany,country<europe)"
country<germany,country<europe)"
country<germany,country<europe)"

make,nmodel,car) <A,3,3>;
make,nmodel,car) <A,3,3>;
make,nmodel,car) <A,3,3>;

AN TN N N TN TN N N
vvvvvvvv
AAAAAAA/‘\




Extraction rules

Based on semantic description.
Numerical values recognition

Named entities extraction

Extraction of relation

Extraction of significant information only

710 rules for both Cars and Real Estate domain.




Semantic-based matching

CE handles different causes of mismatch at the local level.
Other sources of mismatch are handled at the global level:
—Granularity
—Generalization
— No answer situations
Exact matching is not sufficient. Semantic matching is used.

DB has to be designed with an inference mechanism.




Information flow of "sell” post

Text

"for sale a
Lancer 99 at
5000 dinar"

Content
Extraction

CRL-CATS

@(saloorrOO, sale:OOh

mod(saloon:00,
Lancer(country<japan,m
ake<MITSUBISHI):06)
yea(saloon:00, 99:01)
pri(saloon:00, 5000:0L)

o /

N

construction

SQL

@ert into cars

subishi')

o

(maincat, model, year,
price, country, make)

Values('saloon’','lancer
,'99'.'5000', 'japan’, 'mit

N

v,




Information flow of “looking for” post

"looking for''

"looking for a
Mitsubishi
Lancer"

"tabular result'

Mitsubishi:
(07999855 Lancer
(07999855 Lancer

CRL-CATS

@n(saloon:OO, want ed:00) \

mak(saloon:00,
Content MITSUBISHI (country<japan) 06)
Extraction mod(saloon:00,

Lancer( country<japan, make<MIT
SUBISHI):0G)

N /

retrieve

SQL

select MsgContact \
from Cars where

make =mitsubishi'
and model ='lancer'

and maincat ='saloon’

- /




QA: Generating Responses

~ ™

""Took ing for a
Peugeot 206"’

—

7AST=E590: 206
Phone number 0795965390:206

795285682:206
795603371:206
795238662: 206

q695553: 206




QA: Databa

Se

Horizontal table representation

Object-id

attri

attr2

a
Nnull
Nnull

b

b
c

Vertical table

representation

Object-ia

key value




QA: Database

column

meaning

source of information

id

post id

system

msgCaller

mobile number of the poster

SMS message

msgDate

data of the message

S MS message

msgTxt

content of the post

S MS message

maincat

MDO

CRL-caTts

make

car maker

CRL-caTs

model

car model

CRL-cats

country

manufacturer country

CRL-caTs

motor

motor size

CRL-caTts

makeyear

year

CRL-caTs

price

price

CRL-cats

color

color

CRL-caTs

feature

feature

CRL-caTts

strGUID

Globally Unique Identifier

system

IsBuyer

"sell" or "looking for"

CRL-caTts

IsinActive

active or inactive post

S MS message

SendFlag

indicates if the query is answ ered or not

system




QA: Reasoning and semantic-based matching




QA: Reasoning and semantic-based matching

id msgcaller maincat make model -——
1 079667999 saloon Null Clio
2 07989999 saloon Renault Clio
3 07988856 saloon Null Megan
4 079777 saloon Peugeot Null
a“E|8666 Saloon Honda Civic

CountryMake table:

Country Make
France Renault
France Peugeot

make wherp—éﬂj_i_mhﬂy—“-ﬂ'ﬁﬁnﬂ:e'

MakeModel table:

Make Model
Renault Clio

m makemod R S
" HqQnda Civic
try ="France™));.




QA: Reasoning and semantic-based matching

msgcaller

maincat

make

MsgTxT

079667999

saloon |

end

for sale a Clio

07989999

saloon

Renault

) For sale a Renault Clio

07988856

saloon

ﬁ-enaﬁl
\.~ —

e JFor sale a Megan

079777

saloon

Peugeot

) for sale a Peugeot

078666

Saloon

Honda

b for sale a Honda Civic




QA: Storing “sell” posts

“for sale a Lancer 99 at 5000 dinar”

[S]

sal(saloon:00, sale:00)

mod(saloon:00, Lancer(country<japan,make<MITSUBISHI):06)
yea(saloon:00, 99:0I)

pri(saloon:00, 5000:0L)

[/S]
Insert into cars (maincat, model, year, price, country, make)

1 4

Values(‘saloon’,'lancer’,'99’,'5000’,japan’,'mitsubishi’)




QA: Processing of “looking for” posts

“looking for a Mitsubishi Lancer
[s]
wan(saloon:00, wanted:00)
mak(saloon:00, MITSUBISHI(country<japan):06)
mod(saloon:00, Lancer(country<japan,make<MITSUBISHI):0G)

[/S]

select MsgCaller from Cars where
(make ="'mitsubishi’' or model ='lancer')

and maincat ='saloon’



No answer situations

process user's query

Has

yes

send answers

answers?

>| activate a

follow up agent




Follow up

""look ing for''

SQL

CRL-CATS

o
ko
o0
:
2

élect MsgContact

from Cars where

'mits ubis hi'

make

='lancer’

and model

'saloon’

and maincat

construction

00, wanted:00)

wan( saloon
mak(saloon

00,

:06)

D)

y<japan

MIT SUBISHI(countr

00,

Lancer(country<japan make<MIT

mod(saloon

(U €)

Lancer"

2
7
;
5

Content
Extraction

0

04%%% %% %% %6 %%

19090909099.9.9:9,9.9.9.9%
59:9:9:9.9.0.0.0.9.0.90.09,

retrieve

Database

store remainder
of results

N get all the results!
|

""tabular result''

[

Mitsubishi
07999855 Lancer

)

within the limit |

Display only result

07999832 Lancer

:
RSSKERBRIN S
> % =y
2025
D . RS
SRS

K/
RRIEERRRIKES
NG00 0.0.9.9.9.9.%

¢q



Operational status : CATS “production” architecture

SMS Gateway (NowSMS) .
VRPN Connection >SIVI provider,

send
HTML
m—

SMS Gateway Adapter |

Service listener
CRL-CATS processing to get

CRL-CATS

e

Data layer

—1le System

Dictionary




Estimation of resources used

resource (man-hour)

NLP 710 rules+ 31000 entry
Processing system | 4000 lines of code
Modular te sting

Inte gration
Integrating testing




CATS: Evaluation & Results

B Precision
B Recall
O F-meaure




CATS: comparison with other systems

B CATS
0 Pheobus
O Simple

Tagger
B AmilCare




CATS: comparison with other systems

B CATS
0 Pheobus
O Simple

Tagger
B AmilCare




Evaluation of CATS performance

e Average computation response time 10~30 seconds during
heavy traffic (10 posts/minute)

e (Compare to 7.2 seconds (CE time) using FASTUS, and 1296
seconds (CE time) using TACITUS.




Scalability: Adaptation to other domains

Task resources

Collecting web-based corpus (300 posts) 2 man-hours

Analysis of the sublanguage used and 1 man-week
modifying CRL-CATS to accommodate
this domain

Adding domain specific entries to the 3 man—days
dictionary (600 entries)

Developing the rules (100) rules is added 1 man-week

Updating the database and other related 1 man-week
components (estimate)




Scalability: Extensions to other languages (MT)

Result query
handler |\ manager

Database

i | Content
translation k extraction




Scalability: Extensions to other languages




Scalability: Extensions to other languages (the use




Why do we need UE?

*The information expressed by UNL 1s universal.

*The same knowledge can be represented in UNL
differently, making intelligent processing difficult
and not accurate.

*We need a higher abstraction of knowledge.

*The UE extracts and normalizes knowledge found 1n
UNL graphs.




From another perspective

Enconversion
knowledge Object Query

Extraction representation construction

Deconversion

Searching
&
Indexing

Database




object/attribute/ value representation




How the UE work?

rw  movr:mod{tempvertex::tempedge: } { vech:+ok:: } P200;

create:make{ vech:+addmake:mod: } {make,~new:+new,+makeadded:: } P220;
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