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Motivation

o Hidden-Web

o Considerably larger than the Surface Web [Ber00, CHL*04]
o High quality information [Ber00]
o Variety of topics

o We are often interested only in a small portion of a Hidden-Web site

o Portal talking about politics
o Mobile application focusing on the US Presidential Elections
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Motivation - Problem Description

Motivation

o Hidden-Web

o Considerably larger than the Surface Web [Ber00, CHL*04]
o High quality information [Ber00]
o Variety of topics

o We are often interested only in a small portion of a Hidden-Web site
o Portal talking about politics
o Mobile application focusing on the US Presidential Elections

Problem:

How can we efficiently retrieve the interesting portion of a Hidden-Web site? J
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Rioblem|Eormalization
Interacting with a Hidden-Web site

@ User submits a
query through a
search interface

[dlim[o]lz] open girectory project Aol Search
9 about dmoz | dmozblog | sugeestURL | help | Jink | editor login

| Search | advanced

o

Open Directory Project search interface
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Biobiem|Eormalization
Interacting with a Hidden-Web site

Search: Barack
Open Directory Sites (1-200f 194)

1. YouTube - BarackObamadoteon - Collection of videos from President Barack Obama including
speeches, rallics. talking o voters and clips from the ficld.
il it ‘Socien: Hicory: 8y Region: North America: United
States: Presidents: Obama, Barack: News and Media (10)

o 2. Britannica Online Encyclopedia: Barack Obama - Biography with photographs.
- http: Ao britamica. con EBchecked topic 973560 Kids and Toens® School Time: Social Stedics

fistory: By Reion A United Statex: Presidente: Obamo Barack (9)

3. Twitter - Barack Obama - Brief reports from the President on what he's doing and thinking.
Kids and Teens: School Time: Social Studies: History: By Region: North Ane

United States: Presidents: Obama, Barack (9)

@ User receives a
. 4. WhitcHouse.gov - President Barack Obama? - Official biography of President Barack Obama.
result index page =t hercw whlfchouse gowldminttrosiom presidentobana/  Kids and Tecws Schoot Time: Social St Hisory
P

Q 5. T

ter - Barack Obama -

ef reports from the President on what he's doing and thinking.

Socicts: History: By Region: North America: United Siates: Presidents: Obama,

Baruck (31

6. Whi ¢ - President Barack Obama< - Official biography of President Barack Obama.
 iip: Avvew chitehonse Sov adminsaration president-obama/  Saciet: Histors: By Regton: North Amerea: Untted

7. Facchook - Barack Obama - President Barack Obama's profile page includes photos, events, posted
items, wall posts and links to supporers and groups.
— itp: e facebook Socits Fitory: B Resion: Nosth Asmerica: United Sutcs Presenss
Ohama,_Barack (31)

Open Directory Project result page
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Interacting with a Hidden-Web site

(2]

© User navigates to
a site of her
choice

is Liakos

Athens)

Entertainment

Abaut.com Political Humor
& Poll

See More About:  political cartoons 2012 election jokes mitt romney jokes  barack cbama

Humor | Cartoons &

s | Jokes & Quotes ST Oe]

2012 Election Cartoons

Best Political Cartoons on the 2012 Presidential Election

Click on the cartoon to load another

528 the next cartoon >

[ share on racebook & share on twitter G share on reddit [ share via email

Related Website
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Differences with the Surface Web

@ Links - Queries

o Focused Crawlers
o Follow links of relevant pages
o Evaluate the content of a page to estimate
the possibility that a link is useful

Focused Crawling
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Differences with the Surface Web

@ Links - Queries

@ Focused Crawlers

o Follow links of relevant pages
o Evaluate the content of a page to estimate
the possibility that a link is useful

@ Focused Hidden-Web Crawlers?

Focused Crawling
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Broblem[Ferimalization
How can we select appropriate queries?

) )
o S: set of pages in a Hidden-Web S
site Py
@ ¢;: set of pages returned after é
submitting ¢;
@ each g; uses up resources =
(bandwidth, cpu etc.) § ook g
\ <:/ Topic: Computey
A Hidden-Web site as a set
Goal:
Retrieve all the pages for a given topic using the minimum resources J
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Algorithm

Algorithm 1 Pseudocode for a Topic-Sensitive Hidden-Web Crawler

while (available resources) do

q; = selectTerm(WordCollection); (1)

R(q;) = submitAndDownload(q;); (2)

update(WordCollection); (3)
end while
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A Topic-Sensitive Hidden-Web Crawling Approach
Word Collection

@ Pool of words for a specific topic
o e.g. US Presidential Elections
@ Initialization with an exemplary document
o A few articles on the Barack Obama - Mitt Romney debates

@ Must not be static!

o Too small
o Too specific
o Adaptability is crucial
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ive Hidden-Web Crawling Approach

Maintaining a good Word Collection

presidential, obama,...

A

debate, elections, X presidential, fox,
romney, obamacare, select > debate submit obama, republican,
candidate,... foreign, Qaeda,...

evaluate

relevance

fox,...
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A Topic-Sensitive Hidden-Web Crawling Approach
Relevance Evaluation Policies

perfect:
o Uses categorization information from the Hidden-Web site itself

do-nothing:
o Accepts all results

NaiveBayes:
o Uses a Naive Bayes classifier for text categorization

CosineSimilarity:
o Examines the cosine similarity of every document with the initial one
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A Topic-Sensitive Hidden-Web Crawling Approach
Relevance Evaluation Policies

perfect:
o Uses categorization information from the Hidden-Web site itself

do-nothing:
o Accepts all results

NaiveBayes:

o Uses a Naive Bayes classifier for text categorization
o Needs a training dataset

CosineSimilarity:
o Examines the cosine similarity of every document with the initial one
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A Topic-Sensitive Hidden-Web Crawling Approach
Relevance Evaluation Policies

perfect:
o Uses categorization information from the Hidden-Web site itself

do-nothing:
o Accepts all results

NaiveBayes:

o Uses a Naive Bayes classifier for text categorization
o Needs a training dataset

CosineSimilarity:
o Examines the cosine similarity of every document with the initial one
o Quality of the initial document may affect performance
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ExperimencallEvaluation
Experimental Setup

o Open Directory Project

o =~ 5 million pages

Public non-beta Stack Exchange ? sites
e ~ 400,000 questions
Exemplary Documents

o Relevant snippets from the site in search
@ Performance Metric

o Percentage of relevant documents retrieved

http://wuw.dmoz.org
2http ://stackexchange. com
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http://www.dmoz.org
http://stackexchange.com

Evaluation of different policies over the same topic
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o CosineSimilarity outperforms the rest policies
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ExperimencallEvaluation
Impact of input document size

CosineSimilarity policy
over Topic Computers of dmoz
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@ Almost insignificant impact on the performance of the policy
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Experimental[Evaluation
Comparison to Generic Hidden-Web Crawling

@ Previous experiments [NZC05]: ~700 queries needed to retrieve 70% of the
Open Directory Project contents

o Topic Sports: 52 queries for 70%

@ Topic Computers: 60 queries for 70%
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Related Work

o Discovery of Hidden-Web forms [RGMO1, BF07]

@ Producing Meaningful Queries [NZC05, BF04]
o Attempt to download all of a Hidden-Web site

@ Focused Crawlers [CvdBD99]
o Incombatible with the Hidden-Web
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Future - Ongoing work

o Diverse query formulations
o Additional Hidden-Web sites

@ Retrieve recently updated content incrementally
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thank you
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—
Queries Issued and Topic Accuracy

‘ Precision ‘

’ No Term Precision H Term ‘ Precision H Term ‘ Precision H Term
1 results 42.83% results 42.83% results 42.83% results 42.83%
2 statistics 43.61% statistics 43.61% statistics 43.61% statistics 43.61%
3 roster 71.36% roster 71.36% roster 71.36% roster 71.36%
10 men 27.26% schedules 10.31% schedules 10.31% tables 5.61%
15 scores 27.89% church 0.00% standings 67.96% player 24.36%
20 players 30.62% coaching 17.89% baseball 38.29% players 33.70%
25 hockey 41.85% methodist 0.00% records 8.38% hockey 44.08%
30 tennis 7.43% beliefs 10.11% membership 1.52% baseball 32.20%
40 rugby 14.43% stellt 0.00% county 0.39% race 14.56%
60 sport 3.82% bietet 0.00% fc 5.45% conference 1.73%
100 competition 12.28% nach 0.00% standing 26.66% competitive 11.61%

(a) Perfect

(b) Do-nothing

(c) NaiveBayes

Topic-Sensitive Hidden-Web Crawling

Queries issued by the different policies
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(d) CosineSimilarity

WISE 2012 18 /17



	Our Work
	Problem Formalization
	A Topic-Sensitive Hidden-Web Crawling Approach
	Experimental Evaluation

	Related Work
	Future Work
	Appendix

