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Definition

Text Mining – derive useful information from textual resources 
such as Web pages, media articles, document archives, etc.

Data Mining – derive useful information from huge data 
repositories such as databases, sensor data, etc. 
(Chakrabarti et al, 2006)

page 3



Definition

Automatically identify patterns in text and data
● Deduce relevant relations

Rely on methods from the fields of 
● Artificial intelligence & machine learning
● Statistics
● Pattern analysis

Knowledge poor
● Compensate missing context with “big data”
● Newer developments: integrate background knowledge from linked open data 

repositories and ontologies
● Does not require annotations (in contrast to the Semantic Web)

High throughput, high performance
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Potential & applications

“Big data” ready
● Analyze huge amounts of data 
● Data-driven decision making (Web and business intelligence)

Complements human input 
● Low cost
● Predictable, well described methods
● May require human input for correct interpretation → data scientist

Applications
● Discover “interesting patterns” in large data sets

→ fraud detection, high-value customers, trends, popular research topics
● Marketing, sales & product development

→ targeted marketing (product recommendations, clustering), opinion mining
● Semantic integration of heterogeneous databases 

→ genomic and proteomic databases, bibliographies
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Potential & applications

SYMPHONY project 

Monitor the publication behavior of Swiss scientists

Qualitative interviews have collected requirements from major stakeholders 
● Government
● Funding agencies
● Research institutions
● Libraries

Scenarios
● Text mining to automatically collect bibliographic data
● Data mining to semantically integrate data from heterogeneous sources 

Outcome of the requirement analysis and developed scenarios
→ Workshop in Bern
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Keyword analysis

Detects concepts which co-occur statistically significantly more often 
with the target concept.

Applications:
 Automatic extraction of document keywords, descriptors
 Topic detection
 Automatic tag clouds
 Search engine optimization
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Keyword analysis | Method

Process:
● Compile a reference corpus

(typical documents for that 
domain)

● Pre-processing
➔ tokenization
➔ optional word stemming and 

phrase detection
● Obtain reference counts
● Perform pre-processing for target 

documents
● compute keywords
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Keyword analysis | Method
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the Iraq war attributed Washington   ∑
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News articles on 
George W. Bush

20'000 tokens

Reference corpus
All news articles
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Keyword analysis | Method

page 11

the Iraq war attributed Washington   ∑

Ref. corpus 4000 24 80 240 60 80,000

Target corpus
expected (E)

1000 6 20 60 15 20,000

Target corpus
News articles on 
George W. Bush

20'000 tokens

Reference corpus
All news articles
80'000 tokens



Keyword analysis | Method
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the Iraq war attributed Washington   ∑

Ref. corpus 4000 24 80 240 60 80,000

Target corpus
expected (E)

1000 6 20 60 15 20,000

Target corpus
found (F)

1172 19 48 53 47 20,000

(F - E) / E 0.17 2.17 1.40 -0.12 2.13 0.00

Target corpus
News articles on 
George W. Bush

20'000 tokens

Reference corpus
All news articles
80'000 tokens



Keyword analysis | Application

srgsrf

gebühren

radio
service

gesetz

fernsehgebühren

vorlage

gebühr

systemwechsel

revision

mehrwertsteuer

empfangsgebühren

gewerbeverband

unterschriften

gasche

bundbakom

referendum

mediensteuer

gegenleistung

fernsehstationen

abgabe biglerabstimmungskampf

privaten

public

privatradios

gesetzesänderung

candinas

initianten

verbände

umstieg

stipendieninitiative

einreichung

unentschlossen

präimplantationsdiagnostik

verfassungsänderung

bundesgerichts

volksbegehren

urteils

sgv

lästigen

tritt

steuerhoheit

fairness

schawinski

bürgerinnen

rtvg

verhüllungsverbot

gewerbeverbandes

asylpolitik

tagesschausvp

vorarlberg

parteiprogramm

parolenmainstreamkanäle

hessgiacobbo

delegierten

substanzielle

schwerpunkte
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Classification

Assign items to target categories or classes based on the features available in 
text documents or data sets.
→ features: data relevant to the classification problem 
     (e.g. words, properties, ...)

Applications
●  Automatically assign subject categories to news articles and images 

 (IPTC taxonomy)
●  Assign grant applications to referees and topics
●  Classify patient reports in health-care organizations
●  Classify customers according to shopping behavior
●  Spam filtering
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Classification | Method
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dear best regards and offer lottery win viagra

Ham 530 750 289 3201 150 1 70 0

Spam 15 312 31 3102 210 397 149 301







Conclusions

Text and data mining
● Clearly defined methods, high throughput, low cost
● Replace or complement human efforts
● Knowledge poor 
● Future developments: combination with external knowledge sources 

(linked data source, ontologies, Semantic Web)
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