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ABSTRACT

Searchresultsgeneratedy searchabldatabasgareseneddynam-
ically andfar largerthanthe staticdocumentson the Weh These
resultspages have beenreferredto asthe DeepWeb[1]. We need
to extractthe tamgetdatain resultspagesto integratethemon dif-
ferentsearchableatabasesWe proposea testbedor information
extractionfrom searchresults. We chosel100 databasesandamly
from 114,54 pageswith searcforms. Therefore thesedatabases
have agoodvariety We selectedb1databasewhichincludeURLs
in a resultspageand manuallyidentify target informationto be
extracted.We alsosuggestvaluationmeasure$or compaing ex-
tractionmethodsandmethodsfor extendng thetargetdata.

Categories and Subject Descriptors

H.3.4[Systemsand Softwar €]: Performancevaluation(efficiency
andeffectiveness)

General Terms
Experimentation

Keywords
DeepWeb,MetaSearchTestbedWrapper

1. INTRODUCTION

An increasingnumberof specializedsearchablelatabasesire
availableonline. Oftensignificanteffort hasbeenputinto creating
suchdatabasesyhich might containlistings of government infor-
mation,jobs, mavies, books, art holdingsor products.

One way of accessinglatabasess througha searchwrapper
which allows queryingandretrieval of databas contents.Thein-
formationextractedfrom searchresultscanbe presentedhtegrated
with otherresultsin ametasearchrefor examge [3, 5], or addedo
aknowledgebaseor integrateddatabaseThelatterprocesf data
gatherings knovn asWebmining.

Usuallysearctresultscontainrepetitionof resultsin a particular
format. Thereforea basicproblemof metasearclor query-based
Web mining is resultextraction: to identify the format of results
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for aparticulardatabas@ndextractkey datafrom eachresultsuch
asits URL. Automatingresultextractionmakes systemseasierto
createandmorerobustto changesn databasgresentatiofiormats.
A programto do this processs calledawrapper Recentlyalot of
wrappergeneratiorprogramshave beenpropced[4].

In this postenwe presentatestbedor resultextractionwrappers.
It includesfrozenresultspagesrom 51 engines selectedandomly
from 114,540pageswith searciformsandmanuallyidentifiedtar
getinformationto be extracted. We alsosuggesevaluationmea-
suresfor comparingwrappermethod and methodsfor extending
thetargetdata.

2. THETESTBED

The testbedincludesthe query pageto input keywords andre-
sultspageof 51 databass, plus the manuallyverified targetinfor-
mation, which shoud be extractedfrom eachresultspage. The
targetinformationalwaysincludesthe URL of eachresult(in this
testbedve excludedatabasewhich do notreturnresultURLS).

2.1 Choosing the databases

Thefirst key aspecin creatingsucha testbeds to be confident
thatagoad variety of databaesarerepresentedlhetestbedshould
be large andrepresetative enoughto include examges of impor-
tantvarietiesof databasgncludingkeyword searchengines, shop-
ping sites,metasearchesultsand databaseearchesvhich return
tablesof matchingdata.

URL Search Form
Conpl et ePl anet 32506 37816
Tur bo10 1310 1003
Alist mde 75577 75721

by Jared Cope
100 «—— 36050 «—— 114540
randam DB

Figure 1: Choosing the databases

To getthis varietywe identified114,54 searchformsusinglist-



ings from “Turbol0SearchEngine[3]},” “CompletePlanét and
a listing madeby JaredCope[2]. Theseforms tamgeted36,050
separatelatabas&JRLs, from which we randomlychosel00 (see
Figurel). ChoosinglOOdatabasegis betterthanchoosingl0or 20,
becawsein that casewe might missout on someimportantmajor
variety of database.
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Figure 2: Eliminating selected databases

Fromourrandonty selectedL00,we eliminated49 databasefor
variousreasongseeFigure2). Theseweredatabasgwithoutatext
input field, which did not seemto be a searchengine,which did
not respondo queriesandthosewhoseresultspagecontainedho
URLs.

Throughmanua queryirg we generated resultspagesor each
of the 51 remainingdatabasesThereare4 non Englishdatabases
in all 51 database Eachresultspage which averaged?9 kilobytes
in size,wassavedalongwith its URL. Eachresultspagecontained
onaveragel8 URLs.

2.2 ldentifyingtarget data

The other key aspectis to identify the target of extraction for
databasasearctresultspages Becausef the variety of databases,
it is difficult to extractall fieldsof everyresultformat. For example,
a book searchmight have author title, summaryand price fields
while anemailarchive searcthasfrom, to andsubject.lt is possible
to extractall fields,butin this studywe insteacconceirateonthree
mainaspects:

1. Extractingthe URLs from eachsearchresult. In finding our set
of 100databasesve only found 3 which did nothave resultURLs
whichlink to moredetailonthesearctresult. Extractingthe URLs
of all resultsis thereforea generalandbasicproblem

2. Identifying the extent of the first searchresult. For theresultat
rank onewe extract from the first word or tag to the lastword or
tag. Identifying the extent of searchresultsis alsoa generaland
basicproblem.

3. Extractingthe numberof records.All selecteddatabasegeturn
alist of recordsin aresultpage. Thereforeextractingthe number
of recordsis alsoa generalandbasicproblem.

2.3 Evaluation measures

An importantpartof thetestbeds evaluationmeasuresWe can
male someevaluationmeasure$y usingthetestbed.
1. URL Extraction: The questionis how mary a wrappercancor-
rectly extractURLs linking to moredetailon thesearchresult. We
measuret by usingthe 1stidentifiedinformationin Sec.2.2. Let

http://turbol0. com
2htt p: // www. conpl et epl anet . conl

N bethenumberof URLsidentifiedin testbed ik bethenumberof
resultURLs listedby awrapperextraction,andn bethe numberof
URLSs correctlyidentified by a wrapperextraction. The precision
of extractionis n/N andtherecallis n/R.

2.RecordExtraction: Thequestioris hov mary awrappercancor
rectly extractrecords However it is difficult to measurall records
in all pages.We measurét by usingthe 2ndand3rd identifiedin-
formationin Sec.2.2. It is morelik ely thatawrappercanextractall
recordsif it canextractthefirst recordandthe numberof records
in eachfile.

For identifying therecordextraction,we measurésuccessrate”
outof 51 databased.et x bethenumberof resultpagesn testbed,
Let y bethe numberof resultpageswhich awrappercancorrectly
identifiedthe first recordandthe numberof records. The success
rateisy/x.

3. EXTENDING THE TARGET DATA

Theprecisetargetof extractionfor awrapperdepend®ntheap-
plicationin question.We have initially chosertheresultURL list,
the extentof thefirst resultandthe numter of recordsasthe most
importanttargetdata. However, it is possibleto extendthe testbed
by identifying furthertargetdata.For example,somewrappersys-
temsextractthetitle andsummaryfrom eachresult. To evaluatethe
effectivenesdn extractingresultscounts,it is necessg to manu-
ally identify furthertargetinformation.

We have donethis, finding suchinformationin mostpages.This
target datais available alongwith the restof the data. We divide
the first resultin eachresultpageinto somefields, for instance
ranking, title, summary pagesizeandso on. And we nameeach
field aproperword. If thenameof afield is writtenin thepagewe
useit. If not, we nameit aprope word manually

We canmale a evaluationmeasuredo extractfields asfollows.
The questionis how mary a wrappercan correctly extractfields.
However fields to be extracteddependon systems.First, testbed
usersdecidefields to be extracted. Let = be the numberof fields
to be extracted,andy bethe numberof fieldswhich awrappercan
correctlyidentifiedthefields. Thesuccessateis y/x.

4. CONCLUSION

We have identified a testset of databaserepresentate of the
popuation of searchabléVeb databasesFor these we saved re-
sults pageand identified target data. This testbedis available at
http://dai sen. cc. kyushu-u. ac. j p/ TBDW .
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