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Motivation - Problem Description

Motivation

Hidden-Web

Considerably larger than the Surface Web [Ber00, CHL+04]

High quality information [Ber00]

Variety of topics

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

Portal talking about politics
Mobile application focusing on the US Presidential Elections

Problem:

How can we efficiently retrieve the interesting portion of a Hidden-Web site?
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Our Work Problem Formalization

Interacting with a Hidden-Web site

1 User submits a
query through a
search interface

2 User receives a
result index page

3 User navigates to
a site of her
choice

Open Directory Project search interface
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Our Work Problem Formalization

Interacting with a Hidden-Web site

1 User submits a
query through a
search interface

2 User receives a
result index page

3 User navigates to
a site of her
choice

Related Website
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Our Work Problem Formalization

Differences with the Surface Web

Links - Queries

Focused Crawlers

Follow links of relevant pages
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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Our Work Problem Formalization

How can we select appropriate queries?

S: set of pages in a Hidden-Web
site

qi: set of pages returned after
submitting qi

each qi uses up resources
(bandwidth, cpu etc.)

A Hidden-Web site as a set

Goal:

Retrieve all the pages for a given topic using the minimum resources
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Our Work Problem Formalization

Algorithm

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

while (available resources) do

qi = selectTerm(WordCollection); (1)

R(qi) = submitAndDownload(qi); (2)

update(WordCollection); (3)

end while
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Our Work A Topic-Sensitive Hidden-Web Crawling Approach

Word Collection

Pool of words for a specific topic

e.g. US Presidential Elections

Initialization with an exemplary document

A few articles on the Barack Obama - Mitt Romney debates

Must not be static!

Too small
Too specific
Adaptability is crucial

Panagiotis Liakos (U Athens) Topic-Sensitive Hidden-Web Crawling WISE 2012 7 / 17



Our Work A Topic-Sensitive Hidden-Web Crawling Approach

Maintaining a good Word Collection
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Our Work A Topic-Sensitive Hidden-Web Crawling Approach

Relevance Evaluation Policies

perfect:

Uses categorization information from the Hidden-Web site itself

do-nothing:

Accepts all results

NaiveBayes:

Uses a Naive Bayes classifier for text categorization

Needs a training dataset

CosineSimilarity:

Examines the cosine similarity of every document with the initial one

Quality of the initial document may affect performance
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Our Work Experimental Evaluation

Experimental Setup

Open Directory Project 1

≈ 5 million pages

Public non-beta Stack Exchange 2 sites

≈ 400, 000 questions

Exemplary Documents

Relevant snippets from the site in search

Performance Metric

Percentage of relevant documents retrieved

1http://www.dmoz.org
2http://stackexchange.com
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Our Work Experimental Evaluation

Evaluation of different policies over the same topic

 0

 10

 20

 30

 40

 50

 60

 70

 80

 90

 0  20  40  60  80  100  120  140  160  180

P
e
r
c
e
n
t
a
g
e
 
o
f
 
T
o
p
i
c
 
C
o
v
e
r
e
d

Queries

Topic Sports of dmoz

perfect
do-nothing
NaiveBayes

CosineSimilarity

CosineSimilarity outperforms the rest policies

Panagiotis Liakos (U Athens) Topic-Sensitive Hidden-Web Crawling WISE 2012 11 / 17



Our Work Experimental Evaluation

Impact of input document size
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Our Work Experimental Evaluation

Comparison to Generic Hidden-Web Crawling

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

Topic Sports: 52 queries for 70%

Topic Computers: 60 queries for 70%
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Related Work

Related Work

Discovery of Hidden-Web forms [RGM01, BF07]

Producing Meaningful Queries [NZC05, BF04]

Attempt to download all of a Hidden-Web site

Focused Crawlers [CvdBD99]

Incombatible with the Hidden-Web
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Future Work

Future - Ongoing work

Diverse query formulations

Additional Hidden-Web sites

Retrieve recently updated content incrementally
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Queries Issued and Topic Accuracy

No Term Precision

1 results 42.83%

2 statistics 43.61%

3 roster 71.36%

10 men 27.26%

15 scores 27.89%

20 players 30.62%

25 hockey 41.85%

30 tennis 7.43%

40 rugby 14.43%

60 sport 3.82%

100 competition 12.28%

(a) Perfect

Term Precision

results 42.83%

statistics 43.61%

roster 71.36%

schedules 10.31%

church 0.00%

coaching 17.89%

methodist 0.00%

beliefs 10.11%

stellt 0.00%

bietet 0.00%

nach 0.00%

(b) Do-nothing

Term Precision

results 42.83%

statistics 43.61%

roster 71.36%

schedules 10.31%

standings 67.96%

baseball 38.29%

records 8.38%

membership 1.52%

county 0.39%

fc 5.45%

standing 26.66%

(c) NaiveBayes

Term Precision

results 42.83%

statistics 43.61%

roster 71.36%

tables 5.61%

player 24.36%

players 33.70%

hockey 44.08%

baseball 32.20%

race 14.56%

conference 1.73%

competitive 11.61%

(d) CosineSimilarity

Queries issued by the different policies
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