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Abstract: Problems statement: Nowadays, many users use web search engines tafiddyather
information. User faces an increasing amount ofouasr HTML information sources. The issue of
correlating, integrating and presenting relatedrimiation to users becomes important. When a user
uses a search engine such as Yahoo and Googlekaspecific information, the results are not only
information about the availability of the desiredlormation, but also information about other pages
which the desired information is mentioned. The hanof selected pages is enormous. Therefore, the
performance capabilities, the overlap among re$oitthe same queries and limitations of web search
engines are an important and large area of reseBsttacting information from the web pages also
becomes very important because the massive andagiog amount of diverse HTML information
sources in the internet that are available to uaedsthe variety of web pages making the process of
information extraction from web a challenging pexbl Approach: This study proposed an approach
for extracting information from HTML web pages whiwas able to extract relevant information from
different web pages based on standard classifitati®esults: Proposed approach was evaluated by
conducting experiments on a number of web pages fifferent domains and achieved increment in
precision and F measure as well as decrement all.r&@onclusion: Experiments demonstrated that
our approach extracted the attributes besidesuheattributes that described the extracted atebut
and values of the sub attributes from various wages. Proposed approach was able to extract the
attributes that appear in different names in sofribeoweb pages.
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INTRODUCTION a single group (web pages) in a single store (heter
shop) tend to have the same attributes, while mitsdu
At the present time, the Internet is general andn different groups (web pages) have different séts
many people use the Internet to find information. Aattributes, for instance:
variety of web pages and the frequently changing of
information in web pages make searching and One Internet shop presents the attributes, the othe
extracting information very difficult. When Interne does not
users want to get information, they first visit sa * The same attribute is identified differently
engines such as Yahoo and Google and then visit al The same attribute contains different kinds of data

web sites suggested by the search engine. (sub attributes)
Many researchers such d8'%'"! research on
extraction of information from web pages in diffete We have proposed a framework for extracting and

domains (traveling, products, business intelligg¢rme  classifying web pages which consists of three main
these researches deal with limited web pages amd tltomponents: (i) Query Interface (QIl) which is u$ed
user still need to use the search engines suctabeodY accepting user's queries and searching web pages ba
and Google to collect more information. on the user's queries through search engine, (ii)

Many of the web pages that the corporations usethformation Extraction (IE) extracts the relevant
to announce their products (Internet shops) comdist information from various web pages obtained from QI
attributes, sub attributes and values of sub atiedh  and (iii) Relevant Information Analyzer (RIA) anabs
The sub attributes and values of sub attributeressmt  the extracted information and removes the repeated
the relevant information that the user needs. Rrizda  information of the same product.
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Related works: Many researchers proposed approaches  Saggionet al.’” proposed the MUSING project
for extracting information from HTML web pages as (Multi-industry, Semantic-based next generation
discussed below. business intelligence). The MUSING project needs to

The Information Systems Universal Data Browsercover many semantic categories including locations,
(IS UDB)Y”? which has been proposed by Guntisorganizations and specific business events to help
Arnicans and Girts Karnitis is used for searching,companies that want to take their business ovelsgads
extracting, analyzing, classifying, translatingprgtg,  concerned in knowing the best place to exploit.
integrating and browsing HTML data. The IS UDB Janseret al.! proposed a model to improve web
deals with limited HTML data sources (web pages)search engines by classifying user search based on
thus user needs to use search engines such as Yahotention in terms of the type of content specifaatt
and Google to get the required information. operationalize these classifications with defining

Another stream of researcher works on extractiorcharacteristics. The limitation of this study isthhey
of information with agent. Jungt al.'”! proposed an assigned each query to one and only one category.
Intelligent Traveler Support System (ITSS) for hetp Vadrevu et al.*® have focused on information
traveler to get information about traveling thabats  extraction from web pages using presentation
traveler to find important information more easéigyd  regularities and domain knowledge. They argued that
effectively. The system deals with limited web pmage there is a need to divide a web page into inforomati
which are related to destinations and weather. ;Thudblocks or several segments before organizing the
travelers need to search through the numerous wetpntent into hierarchical groups and during thiscess
pages to gather all the necessary information lxygus (partition a web page) some of the attribute lalwdls
search engines such as Yahoo and Google. values may be missing.

Tina Eliassi-Rad and Jude ShaWfk have Fei et al.’! proposed an information extraction
proposed a Wisconsin Adaptive Web Assistantsystem that aims to automate the tedious process of
(WAWA) system. They have presented a system foextracting large collections of facts from largedsg
rapidly and easily building instructable and self- domain-independent and scalable manner. This system
adaptive software agents that retrieve and extraalepends on existing search engines creates itssetvn
information. WAWA interacts with the user and an on of challenges. The biggest of these challenges tram
line (textual) environment (e.g., the Web) to bufid  fact that search engines only make a small fraabibn
intelligent agent for retrieving and extracting their results accessible to users.
information. The proposed system needs to embed int ~ Zhaoet al.”» proposed a new technique to extract
a major existing Web browser, thereby minimizingvne the precise search result records template fosaaych
interface features that users must learn in order tengine automatically. The statistical-based safutio
interact with this system as well as develop methoddoes have an inherent weakness in dealing with
whereby WAWA can automatically infer reasonableattributes that have the same or nearly the sahesa
training examples by observing users' normal use ofdata units) in all search result records. Thesa daits
their browsers. will be mistakenly recognized as template texts.

Lam et al.' proposed a system which used  Paul Viola and Mukund Narasimhdh present a
different methodologies to extract the informatidme  classification algorithm based on discriminatively
extraction task is only individual page based. #ams trained Context Free Grammar (CFG) to extract
that all the fields for the same record are suppdséde information from HTML text. The challenge is in
contained in the same page. However, in many otheronverting the HTML information of customer (which
situations, the fields may be located in differmievant is already available in an unstructured form on web
pages, such as several linked web pages. Therdiere sites and in email) into the regularized or schézadt
system needs to handle multi-page extractions. form required by a database system.

Fatima Ashrafet al.! have employed clustering Utku Irmak and Torsten Sl proposed a
techniques for automatic information extractionnfro complete system for semi-automatic wrapper
HTML documents containing HTML data. They generation that can be trained on different dataces
proposed a system which is called ClusTex. Theyn a simple interactive manner. This method typycal
extend the work in Fatima Ashraf and Reda Affldiily  requires the labeling of a single tuple, followeg &
testing their proposed system in different domauwsh  selection of a tuple set from a ranked list whdre t
as Cell phone sales and Marathon schedule. If thdesired set is usually among the first few, plus th
tokens of one kind differ from each other in format labeling of another tuple in the rare case when the
then this leads to an incorrect clustering of seolkens.  desired set is not found in the list.
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Gilles NachouK?, proposed a new method for o e L e
extracting information from the web page by using |z, ‘ e
wrappers. The description of the relation to extiac L s e e
given in the form of a set of example instances e g sy e lo}:gi‘;;mm h

Eten “ - Second external, hidden OLED display (128
The structure of the Standard Classifications (SC) — j B wcoe e e
and a Web Page (WP): The structure of the standard ol T il i
classifications consists of an attribute, a subbaite | o =
and group of the sub attributes. The following e 0 2 o - 124t ey
the structure of the standard classificatiolts e WwomE T e W

*Toshba 71 3G Vs, 304 kg
. Attribute describes the properties of a product. | =

Each product usually has a description of its [Z5, =—= o = e

properties and various aspects of its use. For | memenv e

example the attributes which are used for [ vota | S R e s L

describing the properties of Nokia product are Size | i o sme s e, e,

Display, Memory, Data . _ _
- Sub attribute describes the properties of arfi9- 1: Example of attributes, sub attributes aatlies

attribute. For example: Width, Height, Weight, of the sub attributes

describe the attribute Size

T Comectvty &

e Group of sub attributes, the sub attributes that | Bt TR

belong to the same attribute are grouped together i [ FiZ%5 e =

a group. For example, Width, Height and Weight SR =

that belong to the attribute Size are grouped én th o

same group e

R ©

We use Attr (SC), Sub_Attr (SC) and G_Sub (SC) e e
to denote the attributes of SC, the sub attribofeSC Sk
and group of sub attributes, respectively. PhoneBrands D

A web page has similar structure as the SC treat ar B2 T
attributes, sub attributes and group of sub atebwith i e
additional element, value which describes the valua can Reines
sub attribute. For example, class32 and 123 kbpshar tser e
values of GPRS which is one of the sub attribuibes t il N e
describes the attribute Data. Eeo ——

The symbol Attr (WP), Sub_Attr (WP) and G_Sub
(WP) denote the attributes of WP, the sub attribate  Fig. 2: Example of attributes, sub attributes aatlies
WP and group of the sub attributes, respectively. of the sub attributes

We have analyzed several web pages that
corporations used to announce their products ssch df we compare the attributes of Fig. 1 and 2, itosnd

Www.gsmarena.com, www.letsgomobile.org, that the attributes have different names and timesa
www.esato.com and www.buy.com. We observed theattribute may contain different kinds of sub atités.
following cases: For example the attribute Memory in Fig. 1 consadts

_ ) _ ) the sub attributes Phonebook, Call records and Card
The same attribute is presented differently: Figure 1 glot while in Fig. 2, the same attribute consistehe

shows example of a web page that is used to aneoungup attributes Internal memory, External memory,
Nokia product which consists of att”butes, SUbMemory slots and Storage types_

attributes and values of the sub attributes. Fangpte,
the attribute GENERAL consists of the sub attrisute The sub attributes appear as attributes. The
2GNetwork, 3GNetwork, Announced and Status. Eaclstructure of the web page in Fig. 3 consists of sub
sub attribute has a value. For example the valubef attributes and values of the sub attributes. Thie su
sub attribute Weight is 110 g. attributes appear as attributes. For example, the s

Figure 2 shows another example of a web pagattributes Height and Width which belong to the
with similar structure as the web pageFig. 1. attribute Size appear as attributes in Fig. 3.
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Manufacture Nokis Nokia 7600
Model 7600
Website wehsite

Form factor Block

Networlcs FO0/LE00 WCDMA|

HSCSD

GPRS

EDGE

UMTS

HSDPA

WLAN J WiFi

Waight 123

Height 87
Width 78

Depth 15

Battery Li-Ton 850 mah
standbytme (h) 300

Talktme (m) 240

EME

Email

HMS

oA

Bluetooth

usB

cPs

Java

FM Radio

camera

Camera resolution A

Camera Flash /Light

Second Camera NA

Video recording

Fig. 3: Example of sub attributes appear as ate&iu

| Nokia 79~ Quad - Band Unlock. . || df &dd Tab

&

Buy.com Sales Rank: 420"
See more in Cellular Phones

E

Virus Trouble or Sluggish PC?
Help by Phone 1-866-427-0453 uhat's this:

e 501 i - @mail s M) [i€roe
S PHONE ﬂﬂ-F @Bluetuuth access FL?SH T 1900 ms;
Nokia N79 intuitively matches the color of your screen with three smart cover combinations,
music close to hand with & 4GB microSD card and up to 24 hours playback, Live in your onlins
favorites. Capture faces and places with the Carl Zeiss 5 megapixel autofocus camera and g|
discoveries with A-GPS and Hokia Maps.

Tech Specs
= Size
« Form: Classic
+ Dimensions: 4332 1.93x 0.59In
+ Weight: 3.41 oz
« Display and 3D
* Gize: 24"
+ Resolution: 320 x 240 pixels (QvGA)
« Up to 16 million colars with light sensor
= Active matriz technology
« Color and brightness contral
+ Orientation sensor
= Ambient light detector
= keys and input method
= Numeric keypad

Fig. 4: Example of attributes, sub attributes aatli@s

The sub attributes appear in different form: Figure 4

of the sub attributes

<IDOCTYPE HTML PUBLIC "-4W3CHDTD HTML 4,01 TransitionalifE]
=l saved from url=(004 7 hitpiferarw. esato. comfphonesindes php'phone=
<HTML>

<HEAD?>

<TITLE>HNolaa 7600 - specifications and reviews</TITLE>

<META Ettp—eqmFCuntent—T)me content="textthtrnl, charset=150-8859-11
<META content="Molia 7600 specifications and reviews" name=keywords
<META

content="Mokia 7600 specifications and reviews and pictures of the phone o
name=description=<LINK href="{" rel=top><LINK title="Esato com ES5"
href="http /fwww esato. comirss! type=application/rss+zaml rel=alternate><
href="thelp/downloadhelp.php" rel=help><LINK href="{about/sitemnap php"
rel=contents=<1-- 2008-09-24 19:25:29 --»

<SCRIPT language=javascript sre="21_filesfzeript 42"
type=textijavascript></SCRIPT>

=SCRIPT language=javascript type=textfjavascript==|--function rate(pid){
“fphonesicomparesize php?d=" + id + "&id2=" + 1d2 width = wl + w2:ifth1
pararn);} function owvcompiidl, 1d2, w, h){ it = document getElementByld
= "url(Voffphonecomparebackeround png"; war iHTML = 'Relaty
sto="http fwww esato. comfphones/comparesizeimage. php?d="+ 1dl + ™
e i <ftahles<hris" At imer T L. = HTMI. inchon hwen

Fig. 5: Example of source code (title of a web page

Extraction: The process of extracting information
consists of three steps, namely: (i) Determineveaié
web page by analyzing the title of a web page, (ii)
Extract attribute and (iii) Extract sub attributedavalue

of the sub attribute.

Determine relevant web page: Two tasks are
performed in this step, namely: (i) Check the tifea
web page and (i) Save the tokens which are found
between the tag <TABLE> and </TABLE> in an array.

Check the title of a web page: Not all of the web
pages that are received from QI are related to’suser
desire. Therefore, IE determines relevant web fmge
analyzing the title of a web page. IE checks the 6f
each web page by comparing the tokens which are
found between the tag <TITLE> and </TITLE> with a
table consisting of a list of product names.

Input: HTM files where HTM = {HTM1, HTM2, ... ,
HTMn}; table (html code) which consists of hrefcsr
DIV, BODY, so on; table (name of products)
Output: Relevant web page
BEGIN

For each HTMi in HTM do

BEGIN

Title_array = {}

shows another example of a web page where the sub For each token between <TITLE> and </TITLE>
attribute and value of the sub attribute appear in do

different form such as Weight: 3.410z which dessib

the attribute Size.

The steps of the |E: IE extracts and classifies the web
pages that are received from Ql. Two processes tweed

be considered, (i) Extraction and (ii) consisting of title of a web page that is matchdthw

MATERIALSAND METHODS

namely:

Classification.

If token¢ html code then Title_arras+ Token
If Title_arrayN name of products @ then
Ignore this web page
END
END

Figure 5 shows an example of source code

the table consisting of a list of Nokia products.
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Save tokensin an array: After IE checks the title of a

web page, |IE saves the tokens which are found legtwe

the tag <TABLE> and </TABLE> in an array for

matching them with SC. The tag <TR> denotes the row
of <TABLE> and the tag <TD> denotes the field of

<TR>. If there is more than one tag <TD> then Iizesa
the tokens and prefix it with the symbol “-” which
denotes a sub attribute (WP) and symbol “”
denotes the value of a sub attribute (WP). If there

only one <TD> in one of <TR> then IE saves the

tokens with prefix “*” which denotes an attribud/P).

Input: Relevant web page

Output: List of tokens

BEGIN
Table_array =

For each token between <TABLE> and </TABLE>

do
BEGIN
TR_array =
Count_ TD=0
For each token between <TR> and </TR> do
BEGIN
If token = <TD> then Count_TD = Count TD +1
TR_array— token
END
If Count_TD > 1 then
BEGIN
Selected_Sub_attr =0
For each element in TR_array do
If token¢ html code then
BEGIN
If Selected_Sub_attr = 0 then
BEGIN
Selected_Sub_attr=1
Table_array« token as Sub_Attr (WP)
with the symbol “-*
ELSE
Table_array— token as value of Sub_Attr
(WP) with the symbol “:"
END
END
ELSE
For each element in TR_array do
If token¢ html code then
Table_array— Attr (WP) with the symbol “**
END
END
END

w“n

Figure 6 shows an example of a source code (WP)
with the tags <TABLE>, <TR> and <TD>. Figure 7

shows the sub attributes and values of the tribuies

which

<DIV id=pricerunners
<TABLE style="TEXT-ALIGHN: left" cellSpacmg=0 cellPadding=0>
<TEODY=>
<TR=
<TD class=spec_item=Brand <TD>
<TD»MNolaa </TD==TR=
<TR=
<TD class=spec_item=Type </TD=
<TD=6212 classic </TD></TR>
<TR»>
<TD class=spec_item=Form factor <TD=
<TDCandybar =/ TD=</TR>
<TR=
<TD class=spec_itemn=Color </TD>
<TD#Black </TD></TR>
<TR=

Fig. 6: Example of a source code (WP) with the tags
<TABLE>, <TR> and <TD>

-Brand
‘Mokia

-Type
6212 classic

-Form factor
Candyhar

-Calaor
Black

Fig. 7. The sub attributes (WP) and values of sub
attributes (WP) shown in Fig. 6 saved in an array

found in Fig. 6 saved with the symbols “-“ and ii¥’an
array. For example, the sub attribute Brand savithl w
the symbol “-“ which denotes a sub attribute (WRY a
the value Nokia with the symbol “” which denotést
value of a sub attribute (WP).

Extract attribute: IE matches the tokens which are
saved in an array with Attr (SC). If there is a ahmat
then IE extracts the Attr (WP), Sub_Attr (WP) and
value of Sub_Atrr (WP).

Input: List of tokens
Output: The extracted attribute, sub attributes and
values of the sub attributes
BEGIN
Matched_Attr =0
For each token in Table_array do
BEGIN
If token prefixed with the symbol
token = Attr (SC) then
BEGIN
Matched_Attr=1
Extract Attr (WP)
ELSE
If Matched_Attr = 1 then

Ghkn?

and
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BEGIN
If token prefixed with the symbol “-” then
BEGIN
Extract Sub_Attr (WP)
Correct_Match = Correct_Match + 1
ELSE
Extract value of Sub_Attr (WP)
END
END
END
END
END

Figure 8 shows example of extracted attribute and

sub attributes. The attribute Size (WP) matched wit

the attribute Size (SC), therefore IE extracts the

attribute, the sub attributes that are Width, Heigd
Depth that describe the extracted attribute andegbf
the sub attributes.

If there is no match among a token saved in an
array and Attr (SC) then IE matches the token with

Sub_Attr (SC) as shown in the next step.

Extract sub attribute and value of the sub attribute:

In this step, there are two types of matching, ngn{g
match token with Sub_Attr (SC) and (ii) match G_Sub
(WP) with each G_Sub (SC).

Match token with Sub_Attr (SC): In some of the web
pages, the sub attribute appears as attribute efidrer
IE matches the token with Sub_Attr (SC). If theseai
match then IE extracts the token and saves it texa
file as a sub attribute together with its value.

Input: Tokens
Output: The extracted sub attribute and value efsihb
attribute
BEGIN
For each token do
BEGIN
If token prefixed with the symbol
Sub_Attr (SC) then
BEGIN
Extract token as a sub attribute
Correct_Match = Correct_Match + 1
ELSE
Extract value of Sub_Attr (WP)
END
END
END

and token =

Figure 9 illustrates an example of the extractdd s
attributes. The attribute Width (WP) matched witie t
sub attribute Width (SC) which describes the atteb
Size. Therefore, |IE extracts the attribute WidthR(Més
sub attribute.
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Extracted

WP L .
information

sSC

Attr: Size p-Attr: Size p-Size

Sub_Artr : Width | Width
Sub_Attr : Height } 4’{ Height
Sub_Attr : Depth | Depth

Fig. 8: Example of matching Attr (WP) with Attr ($C

Extracted

WP s8C e .
information
Attr: Size
Attr - Width —Sub_Attr : Width —Width
Attr : Height
Attr : Depth

Fig. 9: Example of matching Attr (WP) with Sub_Attr
(SC)

The Web Page 0AP) The standard Classifications (SO
ttribute

Attribute

Sub attributs

Group 2

Sub attribute 3
Sub attribute 4

Suba

ribute 3
Sub attribute 4

uf
Sub attribute 3
Sub attribute 4

Fig. 10: IE matches a group of the sub attribut§¥®Y
with each group of the sub attributes (SC)

Match G_Sub (WP) with each G_Sub (SC):
Sometimes an attribute (WP) appears in different
names which are not found in the standard
classifications (SC), therefore IE matches G_Sub
(WP) that describes the Attr (WP) which appears in
different name with each G_Sub (SC). IE saves the
number of sub attributes from each G_Sub (SC) that
matched with G_Sub (WP) in an array. IE selects the
G_Sub (SC) with the maximum  number  of
matched sub attributes and extracts Attr (WP),
G_Sub (WP) and values of the sub attributes as
shown in Fig. 10.

Input: List of tokens
Output: The extracted attribute, sub attributes and
values of the sub attributes
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BEGIN Group the extracted attributes and sub attributes
Maximum_array = 0 based on the index number: The matched attributes
For each G_Sub (SC) do and sub attributes are then grouped based on des in

If G_Sub (WP)X G_Sub (SC) then number. For example, the lines with the index 6 are
Maximum_array < The number of sub grouped together as attribute DATA, as shown in
attributes (_SC) that matched Fig. 14 which illustrates the example of the exidc

If number of elements in Maximum_array > 0 attributes and sub attributes that are shown in E3y
BEGIN - after gro_uping them based on the index number.

Select the Attr (WP), G_Sub (WP) and values of In F'?'ﬂ 14, the symbol ** denotes Attr (WP), _the

the sub attributes with the maximum number ofSymbOI - denotes Sub_Atrr (WP) and the lines

without the symbols “*” and “-“ represent the valoé

matched sub attributes from Maximum_array Sub_Attr (WP)

Correct_Match = Correct_Match + Number of
matched sub attributes

Figure 15 shows an example of a text file.
ELSE

InCorrect_Match = InCorrect_Match + Number e

of unmatched sub attributes PP e
END # Size 2
END # Display 3
# Ringtones 4

Figure 11 shows example of extracted attribute and # Memory 5
sub attributes. The attribute Dimensions (WP) i$ no # Data §
found in the SC, therefore IE matches the grouthef ¥ Features 7
sub attributes that describes the attribute Dinerssi  Battery 8

(WP) with each group of the sub attributes (SC).
Fig. 12: Attr (SC) saved in database, Index_no temo

Classification: IE classifies the extracted information. the index of Attr (SC)

Two steps must be considered, namely: (i) Identify

index number of Attr (SC) that matched and (ii) Gro e
the extracted attributes and sub attributes basethe o
index number. asitia
2- weight
Identify the index number of Attr (SC) that s
matched: |IE saves the Attr (WP), Sub_Attr (WP) and e
value of Sub_Attr (WP) in a text file with the indef P
Attr (SC) that matched. Figure 12 shows the exaraple 2:78
the attributes that are saved in database withinithex 2- depth
number Index_no. L
Figure 13 shows the example of the sub attributes 8- standbytime (h)
and values of the sub attributes, where each laggnis i~
with the index of Attr (SC) that is matched. For Bomn
example, IE saves the sub attribute weight with the oo
index of the attribute Size. i
7- ermmail
T ¥es
. Extracted 7- mms
WP SC information e
Attr : Dimensions Attr: Size I-Dimensions
Sub_Attr : Width [—Sub_Attr - Width { Width g?{}uem"-‘ﬂ’l
Sub_Attr: Heighi}b Sub_Attr :Height || Height P
Sub_Attr : Depth LSub_Attr ‘Depth  +Depth g_— ;sb

Fig. 11: Example of matching G_Sub (WP) with Fig. 13: Attr (WP) in a text file with index numbef
G_Sub (SC) Attr (SC)
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IE saves the extracted information in a text file.
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2* SIZE Ho of Mo of Total number
- weight e, ot e e
123 oxratsd extracted values
L heggh i 3 Text 1 Filmy project2|WP in Text after classifylt bt Nokia H79 52 2 54
x;mdth Textz Folmy project2|wP in Text after classifyl2.tt | Nokia 7600 53 .1 54
278 Text3 iy projeck2WP nText fter chsshySbt Nokia 212 dasse |49 0 I
= delpgth Textd iy project2 [P n Text after classyl4.tt | hokia 8800 fold % o %
Text§ Fiimy project2|WP in Text after classifylS.bd | Mokia 7310 Supernova 27 o 27
S D_ISPLA_Y Text 6 Fi\my project2{wP in Text after dassifyl6.tt  nokia 7600 14 10 %
= d_‘?glgayw‘dth Text 7 Filmy project2wP n Text after chesfy7. o4 Mok 5600 2 1 2
- displavheight i
:1a0
- ledsize . . .
S Fig. 16: Example of the structured information
- seconddisplay
A
4% RINGTONES The steps of Relevant Information Analyzer (RIA):
“Tareine RIA analyzes the relevant information extractednfro
5% MEMORY Information Extraction (IE). RIA identifies the
SR attributes and sub attributes that belong to thmesa
6% DATa product which are extracted repetitively and corapar
g " among them to remove the repetitive attributes sl
. attributes. RIA comprises of two main steps for
- hzdpa . . .
Mo analyzing the relevant information extracted frdm |
- bluetoo
: ¥es
T Group the records with the same name of a product
* FEATURES in a table: RIA groups the records in the Structured

Information based on the name of the product. Those

Fig. 14: Attr (WP), Sub_Attr (WP) and value of records with the same product name are saved in the
Sub_Attr (WP) in a text file after grouping same table (Similar Table).

Fig. 15: Example of a text file with the extracted

For example, there are two text files in Fig. hétt

THEET R, are Text 2 consisting of 53 extracted sub attribated
e Text 6 consisting of 14 extracted sub attributestiie
et same product Nokia 7600. Text 2 and 6 are thendsave
’ é’flk in the same table by RIA.
y ne?t;VD?fI’SSDDWCDMA
“prbedl ey Compare the extracted sub attributes that belong to
o the same product: RIA compares the extracted sub
ity attributes that belong to the same product and vemo
< the attributes and sub attributes that are duglgcat
- width
£ y = number of records in Similar Table
19 Array [ ] = [k
B Name_text [] =" |
N Matched_array = “” /* used for storing the namethud
splayheight . .
- text file that is matched
NA Forx=1toy-1do
- seconddisplay .
Bty Begin
4* RINGTONES Array [X] < Attr (WP) and G_Sub (WP) which are

saved in a text file
Name_text [x]«— Name of the text file saved in

attributes, sub attributes and values of sub Similar Table

attributes from a web page

Next, the name of the text file, path of the ti,
name of product, number of matched sub attributes-
values extracted (WP) and number of unmatched sub
attributes-values extracted (WP) are saved in &etab
(Structured Information). Figure 16 shows an exampl
of the structured information.

603

Forz=x+1ltoydo

Begin
Array [z] < Attr (WP) and G_Sub (WP) which
are saved in a text file
Name_text [zk— Name of the text file saved in
Similar Table
If Name_text [x] and Name_text [z]¢
Matched_array then
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B e g | n The extracted information g@@
If Arl’ay [X] g Al’l’ay [Z] then ‘ The Extracted Information ‘ The Extracted Attributes, Sub Attributes, and Values of The Sub Attributes
Begin Wame bt Webpage Pradt AT Motz A
Matched_array- Name_text [x] i oo v
Teit2 . £52t0.Com hiekia 7600 i
E | Se Tert3 W Jeksgomole.org Nokia 6212 dassic e
If Array [Z] Q Array [X] then Test4 W, GSTGIENa.Com Nokia 6600 fald fag‘w
Tert§ Festyle.joveincia.com  Nokia7310 Supermava ,d“m:;;‘éns
MatChed—array_ Name—teXt [Z] Teit7 wnnlireesscom Nokaseon v _Q;‘ﬁ‘l‘gww‘”
End ‘ | 3| e
E n d Name of the Selected Text et 3- Z‘IZS:W
24
(Ej nd Name of Product kiatrs "f;;‘;hﬂ”gums(qm)
E n Web Page IWNw‘buy‘wm 4* UNGTONES
—— fingores
. i 1| e Snegohypheic(33bult-rlnes)
For example, refer to Text2 and 6 shown in| weometdsud & e
Fig. 16. RIA compares the sub attributes of Texsn# e
6. Text 2 consists of 53 extracted sub attributeew iz
. . . intemekdynenicnenon
Text 6 consists of 14 extracted sub attributes kvlaie it
found to be part of the extracted attributes of tT2x b
Therefore, RI A removes Text 6 Flgure 17 sh OWS ) g:DUV:ggzggettavw\thwasssmvagec\asssuppmt,H\gh-S{eedUSBZ‘U
example of the extracted information. b IR v

RESULTSAND DISCUSSION . . .
Fig. 17: Example of the extracted information

In, results we present details of the experiments
followed by discussion and comparison with thOSGExperiments and resultss Nokia products; we have
reported in the literature. To evaluate our appio#ite  ysed the standard classification which has been
following three domains were selected: (1) Nokiaproposed by Guntis Arnicans and Girts KarHitiso
products, (2) office materials and (3) Kodak sing&®  eyalyate the proposed approach and compare thiésresu
cameras. with previous approach. To eavluate our approau, t

Evaluation: The parameters used to evaluate ourfouowé)ng WEb,C S”'tf‘h were dseslect(?d "thart]_ har_e
approach are precision, recall and the geometrica d' ugg}:om N ones an ervices V\;'C IS
average of these two, the F value. The F measurbea use ;. Www.gsmarena.com, = www.esato.com,
defined to have a metric that can be used to coenpaPNW.W'lethomOb'le'org and I|festyle.|Iove|nd|a.com_
various IE systems by only one vdfie Researchers in which are used to announce the products of Nokia

. ; . mobile phone.
the IE field commonly report their result by usithgse Fatima Ashrafet al¥ tested their approach on

metrics: www.buy.com “Cell Phones and Services” and they
Precision (P) = C/ (C+l) reported P = 94.55%, R = 100% and F = 97.19%. They
Recall(R) =CI/T analyzed the test results on a web page from
www.buy.com. This web page contains of the
Where: Manufacturer, the Cell Phone Model and the Prine. |

C = Number of correct sub attributes-values exéidict  their work, if the tokens of one kind differ fronaeh
| = Number of incorrect sub attributes-valuesother in format, then this would lead to an incotre
extracted clustering of some tokens. Our approach extraas th
T = Total number of possible correct sub attributes attributes which are Size, Display, Ringtones,
values Memory, Data, Features and Battery from the web
site www.buy.com besides the sub attributes that
(B2+1)DP|:|R describe the attributes and values of the sub
f= 7 attributes. While the same attributes, sub attabut
B’OP+R and values of the sub attributes in addition to the
attribute General are extracted from the web sites
where,B2 is the weight of R over P, a valuef# =1  www.gsmarena.com, www.esato.com,
means that recall and precision are weighted eguall www.letsgomobile.org and lifestyle.iloveindia.com.
Fatima Ashraft al.”! reported the F value whep@ is ~ We reported P = 99.07%, R = 99.07% and F = 99.07%
taken to be 1. as shown in Table 1.
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Table 1: Extraction results from our approach camgao Fatima : ‘
Ashrafet al.[4 MAX Owdoor | MAXFlst | PoaDipil | Maxs | ADVANTX | gy wae ”‘ﬁ;ﬁ""‘
Precision (%) Recall (%) F (%)
The proposed approach 99.07 99.07 99.07
Previous approaéh 94.55 100.00 97.19 | :
i Bom| Som|  am| Bmm| Maw| 2T 3Sun
color color color color color ‘white color
101
M The proposed approach M The previous approach Flash No Yes Yes Yes Yes Yes No
100 4 Waterproof No No No No No No Yes
99 1 ?ﬂ“:;:':‘hk No No No No Yes No No
Digital ; . ;
0g | Proceeainig No No Yes No No No No
“ a7 - . .
a7 Fig. 19: Summary of one-time-use cameras family
5 o6
E 05 -} Herb Information
04
93 miy bals, coovallang, coeval y
a2
ol :
Precision Recall F

eplepsy, izziness, and comsions o ll kinds Good for palsy and apaglery.
Wisé Nd3e4 vomting and dianhes

Fig. 18: Extraction results from our approach coraga
to Fatima Ashraét al.!"

Dosage: NOT RECOMMENDED

CAUTION: THIS HERB MAY BE TONC OR POSONQUS. IT HAS AN ACTION ON THE HEART SIMLAR TO DIOGITALIS ANO SHOULD NOT BE USED WITHOUT PROPER
SUPERVISION NOT RECOMMENDED

Figure 18 shows the increment in precision and F
measure that is achieved in our approach and
decrement in recall. The ratio of increment in
precision is 4.52%, the ratio of decrement in retsal Fig. 20: Herb information (drug)
0.93% and the ratio of increment in F is 1.88%.9¢ai
and Mikscl explained that if a system optimized for

Table 2: Overall extraction results from differelaimains

: i T . Domain P (%) R (%) F (%)
high precision the feasibility of not detecting all G "o 100.00 100.00 100.00
relevant information improves while if recall is Nokia products 99.07 99.07 99.07
optimized it is possible that the system classifiesHerbs 94.88 94.88 94.88
irrelevant information as relevant. Kodak single use cameras 83.35 83.35 83.35

Office materials: We used the standard classification ~ The following web sites were selected that are
which has been proposed By The following web  shopping.msn.com, shopping.yahoo.com,
sites were selected that are www.ebay.com “Officevww.dealtime.com and www.epinions.com  which
Materials Domain” which is used Byto create their are used to announce the Kodak cameralupts.
standard classification, www.commerce.com.tw andVe selected the web pages that announce the Max
www.tootoomart.com  which are used to announcé-lash camera, Plus Digital camera, Max HQ camera
the office material products. We reported P 890 and Max Water and Sport camera shown in Fig. 19 as

R = 100% and F = 100%. an example to test our approach. Weponted
P =83.35%, R =83.35% and F = 83.35.
Kodak single use cameras: We used the standard To evaluate our approach without using standard

classification which is called Kodak single use eams  Classification, we analyze further the test resuits
domain that consists of seven cameras manufachyred herbs web pages from www.holisticonline.com,
Kodak that are readily available in the market withwww.gardenexpress.com.au, www.naturehills.com and
functions, namely: Flash, digital processing, Www.ces.ncsu.edu. Those web pages contain herbs
waterproof, black and white and advanced photcesyst information that relate to drug as shown in Fig, 20
with switchable format. Figure 19 shows the severherb’s tree and herb’s flower. The attributes that
cameras which have been used by many researchersadgscribe the herbs are saved in database. Wetedpo
create a standard classification of the producthsu P =94.88%, R = 94.88% and F = 94.88%.

as®''l They described the major attributes of each ~ Table 2 and Fig. 21 show the overall results from
camera which are listed in Fig. 19. the four domains that were tested.
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1054
M Office materialsi® Herbs 3

B Nokia products M Kodak single use cameras

100+
95

50

85 4.
754 i - .

Precision Recall
results from different

Percentage

o

Fig. 21: Overall extraction

domains
CONCLUSION 6.

In this study, we proposed an approach for
extracting relevant information from various web
pages. Experiments demonstrated that our approach
extracts the attributes besides the sub attribthas
describe the extracted attributes and values ofstie
attributes from various web pages. Besides,
proposed approach is able to extract the attribiltas
appear in different names in some of the web pages.

There are a number of suggestions to extend thig
study. One direction is to link the presented regeto
various search engines such as Msn, Yahoo and
Google, to search relevant information based on the
user's queries for extracting information from vas
web pages obtained from different search engines.
Besides, a high ranking for a specific keyword®ire
search engine does not automatically mean that the
obtained web pages will rank highly for the same
keywords in another search engine. Another diradgo
to add an approach for parsing the web pages verieh
not based on the English language.

the
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