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About PortalU
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About PortalU

• Information brokering system

• Environmental data, literature, research projects, 
metadata, ...

• Information from public authorities (all federal
states and institutions of the federal government)

• Web Index, ~5mio Web pages
all content with environmental relevance
collaboratively compiled by the project partners
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Web Crawler

Pattern-based definitions of relevant web pages
• Entry point (= start URL) 

e.g. sachsen.de/umwelt.html

• Boundaries of the site (= limit URL ) 
e.g. umwelt.sachsen.de

• Exclusion patterns (= exclude URL)
e.g. umwelt.sachsen.de/umwelt/2420.htm
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Web Crawler
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Web Crawler
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Web Crawler
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Structure of Web Sites
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Automatic Classification

• Typical application: spam filters

• Objective in the context of PortalU:
Integration into nutch Web-crawler as a plugin
Automatic detection of environmental relevance of  

single weg pages
-> only the entry points to Web sites have to be

provided
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How does it work?

• Training Sets

• Creation of dictionaries for each training set
• Training of algorithm

• Testing of algorithm (on part of the training set)
• Evaluation on a test domain
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Training Sets

• Two sets of Web Pages. 
both public authorities
disjunct content with respect to environmental
relevance

• uba.de (Federal Environment Agency)

• sachsen.de (Saxony) and rlp.de (Rhineland-Palatine)
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Training Sets
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Training Sets
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Training Sets & Dictionaries

6915385176Size of dictionary

213685131115275131Number of Web pages

sachsen.de + rlp.de
(B2)

uba.de
(A)

sachsen.de
(B1)

uba.de
(A)

available , insbesondere , texte , nachhaltiger , policy , adresse , development , pollutant , fachbibliothek , toxic , german , 
stellenangebote , luft , protection , resource , gesamtkatalog , rahmen , luftreinhaltung , bereich , system , consumption , 
conservation , antarktis , kostenlos , spatial , water , materialien , altlasten , stoffe , plant , verwandte , partnerverlage , 
publikation , report , chemikalienpolitik , release , mediendatenbank , internationaler , raumbezogene , energie , noise , 
umweltplanung , umwelt , landwirtschaft , änderung , boden , entwicklung , umweltbundesamt , erhalten , climate , planning
, control , nachhaltige , health , safety , anlagensicherheit , produktion , ziel , deutschland , lärm , anforderungen , 
associational , technische , grundwasser , sites , internationale , rechtliche , related , order , energy , hintergrundpapiere , 
reach , informationen , trinkwasser , antarctic , schadstoffe , foodstuffs , gesundheit , verkehr , umweltbeobachtung , 
maßnahmen , umweltökonomie , umweltmanagement , change , jugendliche , sustainable , pollution , reihe , umweltrecht , 
products , kennnummer , kinder , waste , pollutants , cyanocenter , ressourcenschonung , environment , schutz , 
nahrungsmittelindustrie , services , umweltbewusstsein , awareness , environmental , papers , federal , richtlinie , 
economics , hygiene , transport , contaminated , wasser , teil , bewertung , free , background , produkte , konsum , 
gewässerschutz , umwelthygiene , bestellen , energieeffizienz , abfallwirtschaft , daten , agriculture , umsetzung , 
verbandsklage , wissen , sachgebiete , beiträge , langfassung , fragen , management , international , aktuelle , chemicals , 
germany , ergebnisse , neuerscheinungen , know , industry , klimaschutz , data , grundlagen , umweltschutz , monitoring , 
agency , gesamtliste , umweltinformation , umweltbundesamtes , claims , soil , transfer , ratgeber
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Dictionaries: Results

• mixture of specialized and general terms
(environment is a cross-sectoral topic)

• Mixture of english and german terms

• Manual refinement necessary: Many irrelevant terms that
only concern the structure of the Web site have to be
removed
(e.g. site navigation, dates, Names, ... )
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Training: Evaluation
Procedure
• randomly choose 2/3 of Web pages for training
• use the other 1/3 of Web pages for evaluation

Typical measures
• Precision: tp/(tp + fp)
• Recall: tp/(tp + fn)
• F1 (weighted harmonic mean,or F measure)

trades off precision versus recall
• MicroF1 (micro averaged harmonic mean, well suited 

average value when the document classes differ greatly 
in size)
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Training and Testing of Algorithms

Naïve Bayes

0.9540.8110.9270.783F1

0.9250.891MicroF1

0.9820.7260.9910.656Recall

0.9270.9180.8710.969Precision

B 2AB1A 

A + B2A + B1

Support Vector Machines

0.9550.7890.8510.458F1

0.9260.766MicroF1

0.9780.7130.9640.321Recall

0.9340.8550.7610.798Precision

B 2AB1A

A + B2A + B1
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Evaluation on Test Domain

• Test Domain: niedersachsen.de
niedersachsen.de Total: 141813
pages from relevant sub-domains: Total:   35570

(pseudo a priori knowledge)

Relevant subdomains:

umwelt, numis, mu, mu1, lbeg, nlwkn, naturparke, weltnaturerbe, wattenmeerstiftung, 
nlga, nna-en, nna, elbtalaue, life-duemmer, naturschutzgebiete, natur-erleben, 
umweltbericht, umweltkarten
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Evaluation on Test Domain
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Results

952909052810192996145TN

17054296871690414653FN

1095315715431510098FP

1851658831866620917TP

0.5690.2060.6960.628F1

0.5210.1650.6080.588Recall

0.6280.2720.8120.674Precision

C(A+B2)C(A+B1)C(A+B2)C(A+B1)

Support Vector MachinesNaïve Bayes
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Conclusions

Evaluation of results is difficult, correctness of results is
hard to be proven

e.g.
http://www.ms.niedersachsen.de/live/live.php?navigation_id=5097&article_id=12913
&_psmand=17

Marked as unrelevant by Naïve Bayes

Identified as relevant by SVM

Not all false positives are incorrect!
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Conclusions
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Again: Results

952909052810192996145TN

17054296871690414653FN

1095315715431510098FP

1851658831866620917TP

0.5690.2060.6960.628F1

0.5210.1650.6080.588Recall

0.6280.2720.8120.674Precision

C(A+B2)C(A+B1)C(A+B2)C(A+B1)

Support Vector MachinesNaïve Bayes
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Outlook

• Precise a priori knowledge on large sets of 
documents is needed (like reuter text corpus)

• Tests with other / larger training sets

• Classifying Web pages with respect to 
environmental themes


