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ABSTRACT
Searchresultsgeneratedbysearchabledatabasesareserveddynam-
ically andfar larger thanthe staticdocumentson theWeb. These
resultspages have beenreferredto astheDeepWeb[1]. We need
to extract the targetdatain resultspagesto integratethemon dif-
ferentsearchabledatabases. We proposea testbedfor information
extractionfrom searchresults.We chose100databasesrandomly
from 114,540 pageswith searchforms. Therefore,thesedatabases
haveagoodvariety. Weselected51databaseswhichincludeURLs
in a resultspageand manually identify target information to be
extracted.We alsosuggestevaluationmeasuresfor comparing ex-
tractionmethodsandmethodsfor extending thetargetdata.

Categories and Subject Descriptors
H.3.4[Systems and Software]: Performanceevaluation(efficiency
andeffectiveness)

General Terms
Experimentation
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1. INTRODUCTION
An increasingnumberof specializedsearchabledatabasesare

availableonline. Oftensignificanteffort hasbeenput into creating
suchdatabases,which might containlistingsof government infor-
mation,jobs,movies,books,art holdingsor products.

One way of accessingdatabasesis througha searchwrapper,
which allows queryingandretrieval of database contents.The in-
formationextractedfrom searchresultscanbepresentedintegrated
with otherresultsin ametasearcher, for example [3, 5], or addedto
aknowledgebaseor integrateddatabase.Thelatterprocessof data
gatheringis known asWebmining.

Usuallysearchresultscontainrepetitionof resultsin aparticular
format. Thereforea basicproblemof metasearchor query-based
Web mining is resultextraction: to identify the format of results
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for aparticulardatabaseandextractkey datafrom eachresultsuch
asits URL. Automatingresultextractionmakessystemseasierto
createandmorerobustto changesin databasepresentationformats.
A programto do this processis calleda wrapper. Recentlya lot of
wrappergenerationprogramshave beenproposed[4].

In thisposterwepresenta testbedfor resultextractionwrappers.
It includesfrozenresultspagesfrom 51enginesselectedrandomly
from 114,540pageswith searchformsandmanuallyidentifiedtar-
get informationto be extracted. We alsosuggestevaluationmea-
suresfor comparingwrappermethods andmethodsfor extending
thetargetdata.

2. THE TESTBED
The testbedincludesthe querypageto input keywords andre-

sultspageof 51 databases,plus themanuallyverified target infor-
mation, which should be extractedfrom eachresultspage. The
target informationalwaysincludestheURL of eachresult(in this
testbedwe excludedatabaseswhichdo not returnresultURLs).

2.1 Choosing the databases
Thefirst key aspectin creatingsucha testbedis to beconfident

thatagood varietyof databasesarerepresented. Thetestbedshould
be largeandrepresentative enoughto includeexamples of impor-
tantvarietiesof database, includingkeyword searchengines,shop-
ping sites,metasearchresultsanddatabasesearcheswhich return
tablesof matchingdata.
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Figure 1: Choosing the databases

To getthisvarietywe identified114,540 searchformsusinglist-
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ings from “Turbo10SearchEngine[3]1,” “CompletePlanet2” and
a listing

�
madeby JaredCope[2]. Theseforms targeted36,050

separatedatabaseURLs, from which we randomlychose100(see
Figure1). Choosing100databasesis betterthanchoosing10or 20,
becausein that casewe might missout on someimportantmajor
varietyof database.
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Figure 2: Eliminating selected databases

Fromourrandomly selected100,weeliminated49databasesfor
variousreasons(seeFigure2). Theseweredatabaseswithoutatext
input field, which did not seemto be a searchengine,which did
not respondto queriesandthosewhoseresultspagecontainedno
URLs.

Throughmanual querying we generated5 resultspagesfor each
of the51 remainingdatabases.Thereare4 nonEnglishdatabases
in all 51databases. Eachresultspage,whichaveraged29kilobytes
in size,wassavedalongwith its URL. Eachresultspagecontained
on average18URLs.

2.2 Identifying target data
The other key aspectis to identify the target of extraction for

databasesearchresultspages.Becauseof thevarietyof databases,
it is difficult to extractall fieldsof everyresultformat.For example,
a book searchmight have author, title, summaryandprice fields
while anemailarchivesearchhasfrom, to andsubject.It ispossible
to extractall fields,but in thisstudyweinsteadconcentrateonthree
mainaspects:
1. ExtractingtheURLs from eachsearchresult. In finding our set
of 100databases,we only found3 whichdid nothave resultURLs
which link to moredetailon thesearchresult.ExtractingtheURLs
of all resultsis thereforea generalandbasicproblem.
2. Identifying theextentof thefirst searchresult. For theresultat
rank onewe extract from the first word or tag to the last word or
tag. Identifying the extent of searchresultsis alsoa generaland
basicproblem.
3. Extractingthenumberof records.All selecteddatabasesreturn
a list of recordsin a resultpage.Thereforeextractingthenumber
of recordsis alsoa generalandbasicproblem.

2.3 Evaluation measures
An importantpartof thetestbedis evaluationmeasures.We can

make someevaluationmeasuresby usingthetestbed.
1. URL Extraction:Thequestionis how many a wrappercancor-
rectly extractURLs linking to moredetailon thesearchresult.We
measureit by usingthe1st identifiedinformationin Sec.2.2. Let

1http://turbo10.com/
2http://www.completeplanet.com/

�
bethenumberof URLsidentifiedin testbed,� bethenumberof

resultURLs listedby awrapperextraction,and� bethenumberof
URLs correctlyidentifiedby a wrapperextraction. The precision
of extractionis ��� � andtherecall is ����� .
2.RecordExtraction:Thequestionis how many awrappercancor-
rectlyextractrecords.However it is difficult to measureall records
in all pages.We measureit by usingthe2ndand3rd identifiedin-
formationin Sec.2.2. It is morelikely thatawrappercanextractall
recordsif it canextract thefirst recordandthenumberof records
in eachfile.

For identifying therecordextraction,we measure”successrate”
outof 51databases.Let � bethenumberof resultpagesin testbed,
Let � bethenumberof resultpageswhich a wrappercancorrectly
identifiedthe first recordandthenumberof records.The success
rateis �	��� .

3. EXTENDING THE TARGET DATA
Theprecisetargetof extractionfor awrapperdependsontheap-

plicationin question.We have initially chosentheresultURL list,
theextentof thefirst resultandthenumber of recordsasthemost
importanttargetdata.However, it is possibleto extendthetestbed
by identifying furthertargetdata.For example,somewrappersys-
temsextractthetitle andsummaryfrom eachresult.To evaluatethe
effectivenessin extractingresultscounts,it is necessary to manu-
ally identify furthertargetinformation.

Wehave donethis,findingsuchinformationin mostpages.This
target datais availablealongwith the restof the data. We divide
the first result in eachresult pageinto somefields, for instance
ranking,title, summary, pagesizeandso on. And we nameeach
field aproperword. If thenameof afield is written in thepage,we
useit. If not,we nameit aproper word manually.

We canmake a evaluationmeasureto extract fields asfollows.
The questionis how many a wrappercancorrectlyextract fields.
However fields to be extracteddependon systems.First, testbed
usersdecidefields to be extracted. Let � be the numberof fields
to beextracted,and � bethenumberof fieldswhicha wrappercan
correctlyidentifiedthefields.Thesuccessrateis �	��� .

4. CONCLUSION
We have identifieda testsetof databases representative of the

population of searchableWeb databases.For these,we saved re-
sults pageand identified target data. This testbedis available at
http://daisen.cc.kyushu-u.ac.jp/TBDW/.
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