
Abstract Columbia University - PERSIVAL Project

http://qprober.cs.columbia.edu/
QProber: Categorizing Hidden-Web Resources

Panagiotis G. Ipeirotis, Luis Gravano, Mehran Sahami
 Computer Science Department, Columbia University

 E.piphany Inc.

aab

a

b

Contact: Panagiotis G. Ipeirotis <pirot@cs.columbia.edu>

Training Phase

Experimental Results

Confusion Matrix Adjustment

References

Classification Phase

… 
… 
… 
… 

0.10 
Cancer 

… 
… 
… 

0.02 
Dentistry 

0.07 0.01 0.70 AIDS 
… … … Cancer 

… … … Heart 
… … … Diabetes 
… … … Dentistry 

Heart Diabetes AIDS 

… 
… 
… 
… 

0.10 
Cancer 

… 
… 
… 

0.02 
Dentistry 

0.07 0.01 0.70 AIDS 
… … … Cancer 

… … … Heart 
… … … Diabetes 
… … … Dentistry 

Heart Diabetes AIDS 

100 
5000 

0 
0 

1000 
Docs in DB  

100 
5000 

0 
0 

1000 
Docs in DB  

X X = = 

Classified into Classified into 

Correct class Correct class 10% of “Cancer” docs classified as “AIDS” 

10% of  the 5000 “AIDS” docs to “Cancer” 

… 
… 

… 
… 

700+ 500 +2+0+0=752 
Probing Results 

… 
… 

… 
… 

700+ 500 +2+0+0=752 
Probing Results 

- - 1 1 

… 
… 
… 
… 

0.10 
Cancer 

… 
… 
… 

0.02 
Dentistry 

0.07 0.01 0.70 AIDS 
… … … Cancer 

… … … Heart 
… … … Diabetes 
… … … Dentistry 

Heart Diabetes AIDS 

… 
… 
… 
… 

0.10 
Cancer 

… 
… 
… 

0.02 
Dentistry 

0.07 0.01 0.70 AIDS 
… … … Cancer 

… … … Heart 
… … … Diabetes 
… … … Dentistry 

Heart Diabetes AIDS 

100 
5000 

0 
0 

1000 
Docs in DB  

100 
5000 

0 
0 

1000 
Docs in DB  

X X = = … 
… 

… 
… 

700+ 500 +2+0+0=752 
Probing Results 

… 
… 

… 
… 

700+ 500 +2+0+0=752 
Probing Results 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 
Ts, (Tc=8) 

F-
me

as
ure

 

DS [Callan et al.] QProber TQ [Yu et al.] 

Controlled Databases

Average Number of Query Probes for 
Different Threshold Combinations

1 

4 

16
 

64
 

25
6 

10
24

 

40
96

 

16
38

4 

65
53

6 

26
21

44
 0 0.2

 0.4
 0.6

 0.8
 

1 

0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

F-
me

as
ure

 

Tec 

Tes 

Web Databases

1 4 

16
 

64
 

25
6 

10
24

 

40
96

 

16
38

4 

65
53

6 

26
21

44
 

0 

0.3
 

0.6
 

0.9
 

0 

100 

200 

300 

400 

500 

600 

Qu
ery

 P
rob

es
 

Tec 

Tes 

Average Number of Query Probes for 
Different Threshold Combinations

Average F-measure for 
Different Hierarchy Depths Average Cost for 

Different Values of the Ts Threshold

Average F-measure for 
Different Threshold Combinations

Average F-measure for 
Different Values of the Ts Threshold (Tc=8)

Root 

Computers 

Health 

Hardware 

Programming 

AIDS 

Cancer 

Tom ’ s Hardware 
Guide 

Borland 

John Hopkins 
AIDS Service 

CancerBacup 

PubMed 

Databases Classified 
into a Hierarchical 

Classification Scheme 

Frequently Asked Questions

Cancer 

Dentistry 

Heart 

AIDS 

Diabetes 

Training Set 

Feature 
Selection 
Module 

Document 
Classifier 

Rule 
Extraction 

Module 

Probe 
Generator 

Module 

Good 
Features 

Classifier 
Representation 

Rules 
AIDS {  aids ,  hiv AND infection ,  …  } 
Cancer {  cancer AND chemo ,  psa ,  …  } 
Dentistry {  tooth AND crown ,  …  } 
Diabetes {  diabetic AND insulin ,  …  } 
Heart {  heart  AND  chest ,  cardiology ,  …  } 

Query 
Translation 

Module 

Probe and 
Count Module 

Queries 

AIDS 
{  aids ,  hiv AND infection ,  …  } 
Cancer 
{  cancer AND chemo ,  psa ,  …  } 
Dentistry 
{  tooth AND crown ,  …  } 
Diabetes 
{  diabetic AND insulin ,  …  } 
Heart 
{  heart  AND  chest ,  cardiology ,  …  } 

Hidden-Web 
Database +diabetic +insulin 

12 matches 

+psa 

0 matches 

+hiv +infection 

1344 matches 

+aids 

12 matches 

+tooth +crown 

23 matches 
Raw Aggregate Results 

AIDS: 10345 matches 
Cancer: 123 matches 
Dentistry: 73 matches 
Diabetes: 213 matches 
Heart: 0 matches 

Adjusted Results 

AIDS: 14805 matches (98.7%) 
Cancer: 105 matches (0.7%) 
Dentistry: 70 matches (0.47%) 
Diabetes: 20 matches (0.13%) 
Heart: 0 matches (0%) 

Confusion 
Matrix 
Adjustment 

Coverage and 
Specificity 
Thresholds 

Category:  AIDS 


