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Preprocessing Techniques
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Bhagat et al. (2007)
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Kovacevic et al. (2007)
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URL-based features
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CALA (2012)
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http://academic.research.microsoft.com/Publication/39292533/integrating-deep-web-information-sources
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URL patterns
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P-estimators distribution
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Wildcarding threshold
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Evaluation Measures

C1

!C1



Precision

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 =
𝑡𝑝

𝑡𝑝+𝑓𝑝
=

3

4
= 0.75

C1

!C1

tp = true positives

fp = false positives

fn = false 

negatives

tn = true negatives



Recall

𝑅𝑒𝑐𝑎𝑙𝑙 =
𝑡𝑝

𝑡𝑝+𝑓𝑛
=

3

5
= 0.60

C1

!C1

tp

fp

fn

tn



Precision / Recall trade-off
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Precision = 0.45, Recall = 1.00 Precision = 1.00, Recall = 0.20 

C1

!C1

C1

!C1



Precision / Recall optimisation
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F1-measure
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𝐹1 = 2 ∗
𝑝𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 ∗ 𝑟𝑒𝑐𝑎𝑙𝑙

𝑝𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 + 𝑟𝑒𝑐𝑎𝑙𝑙
= 2 ∗

0.75 ∗ 0.60

0.75 + 0.60
= 0.67

C1

!C1



ROC Curve
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Other measures
76

𝑆𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦 =
𝑡𝑝

𝑡𝑝 + 𝑓𝑛

𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑖𝑡𝑦 =
𝑡𝑛

𝑡𝑛 + 𝑓𝑝

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =
𝑡𝑝 + 𝑡𝑛

𝑡𝑝 + 𝑓𝑝 + 𝑓𝑛 + 𝑡𝑛
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Conclusions
78

 Wrappers in EII context need to distinguish between different

classes of web pages

 Web page classifiers can be supervised or unsupervised

 Classifiers use a set of features from a training set of pages to

create a classification model

 The main types of features used to classify web pages are: content-

based, structural, link-based, visual and url-based

 The most usual measures to validate a classifier are precision,

recall and F1

 Precision: % of elements that are correct from those that are 

classified

 Recall: % of elements that are classified from those that are 

correct
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