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Knowledge Mining and Knowledge Discovery
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Knowledge Discovery [in Databases] (KDD) is the nontrivial 
process of identifying valid, novel, potentially useful, and 
ultimately understandable patterns in (massive) data sources.
(Fayyad et al, 1996)

● valid: to a certain degree the discovered patterns should 
also hold for new, previously unseen problem instances. 

● novel: at least to the system and preferable to the user. 

● potentially useful: they should lead to some benefit to the 
user or task. 

● ultimately understandable: the end user should be able to 
interpret the patterns either immediately or after some 
postprocessing.
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Knowledge Discovery [in Databases] (KDD) is the nontrivial 
process of identifying valid, novel, potentially useful, and 
ultimately understandable patterns in (massive) data sources.
(Fayyad et al, 1996)

● Goals:

○ Descriptive Modelling: explains the characteristic and the behaviour of the 
observed data

○ Predictive Modelling: predicts the behaviour of new data based on some model

● Important:
○ The extracted model/pattern does not have to apply in 100% of the cases
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The Knowledge Discovery Process
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Data

Selection:
Select a relevant 
dataset or focus 
on a subset of a 
dataset

Target Data

Preprocessing/
Cleaning:
Data integration 
from different 
sources, Data 
Cleaning

Preprocessed 
Data

Transformation:
Select useful 
features, feature 
transformation, 
dimensionality 
reduction

Transformed 
Data

Data Mining:
Search for 
patterns of 
interest

Patterns

Evaluation:
Evaluate 
patterns based 
on 
interestingness 
measures, 
model validation

Knowledge
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Data Cleaning
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● “Dirty” Data:
○ Dummy values, absence of data, contradicting data, etc.

● Steps in Data Cleaning
○ Parsing: locates and identifies individual data elements in 

raw data

○ Correcting: corrects parsed individual data components 
using sophisticated data algorithms

○ Normalization: applies conversion routines to transform 
data into standard formats

○ Matching: searching and matching records within and 
across data based on predefined rules

○ Consolidating: merges data into one representation
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Knowledge Mining Functionality
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● Characterization: summarizing general features of objects in a target class 
(concept description) 

● Discrimination: comparing general features of objects between a target class 
and a contrasting class (concept comparison) 

● Association: studying the frequency of items occurring together  

● Prediction: predicting some unknown or missing attribute values

● Classification: organizing data in given classes based on attribute values 
(supervised) 

● Clustering: organizing data in classes based on attribute values (unsupervised)

● Outlier analysis: identifying and explaining exceptions (surprises)

● Time-series analysis: analyzing trends and deviations
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Data Analysis
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● Data Analysis is a fundamental iterative process:
1. Formulation and execution of a query
2. Analysis of the results 
3. Formulation of a consecutive query based on the achieved results

● Goals of Data Analysis:
○ maximize understanding of analyzed data
○ uncover hidden structures/patterns
○ extraction of important variables
○ detection of anomalies and outliers
○ testing of hypotheses
○ development of a simple model
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Hands-On Data Analysis Example Task
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Hands-On Data Analysis Example Task
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1. Examine available Data
Look Up a sample of the data you want to collect 

WIkidata sample page

https://www.wikidata.org/wiki/Q39444
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1. Examine available 
Data
Look Up a sample 
of the data you 
want to collect 

11

qualifiers

https://www.wikidata.org/wiki/Q39444 

statement

https://www.wikidata.org/wiki/Q39444
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Wikidata Recap

12https://www.wikidata.org/wiki/Q39444 

Access via different namespaces for properties:

● wdt: connects an item to a value
wd:Q39444 wdt:P54 ?team . 

Object
=

subject/context 
for statement 

https://www.wikidata.org/wiki/Q39444
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Wikidata Recap

13https://www.wikidata.org/wiki/Q39444 

statement

Access via different namespaces for properties:

● wdt: connects an item to a value
wd:Q39444 wdt:P54 ?team . 

● p: connects a subject to a statement
wd:Q39444 p:P54 ?team_statement . 

Wikidata Recap

https://www.wikidata.org/wiki/Q39444
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Wikidata Recap
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Wikidata Recap

https://www.wikidata.org/wiki/Q39444 

property and 
object/value of 

statement

Access via different namespaces for properties:

● wdt: connects an item to a value
wd:Q39444 wdt:P54 ?team . 

● p: connects a subject to a statement
wd:Q39444 p:P54 ?team_statement . 

● pq: connects statement to qualifier value
?team_statement pq:1351 ?statement_value

https://www.wikidata.org/wiki/Q39444
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Hands-On Data Analysis Example Task
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2. Get Data
Compose a SPARQL query to analyse Football data available in Wikidata 

SPARQL query

SELECT (SUM(?goals) as ?total_goals) (SAMPLE(?height) as ?height)  
(SAMPLE(?weight) as ?weight) (SAMPLE(?posLabel) as ?pos)
       (SAMPLE(xsd:date(?birthdate)) as ?bday) 
WHERE {
  ?s wdt:P106 wd:Q937857 ; 
     p:P54 ?team_statement ;
     wdt:P2048 ?height ;
     wdt:P2067 ?weight ;
     wdt:P413 ?pos ;
     wdt:P569 ?birthdate .
  ?team_statement pq:P1351 ?goals .
  ?pos rdfs:label ?posLabel FILTER (lang(?posLabel)="en") .
} GROUP BY ?s

http://tinyurl.com/y9y95o9a
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2. Get Data
Compose a SPARQL query to analyse Football data available in Wikidata 

SPARQL query

http://tinyurl.com/y9y95o9a
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Hands-On Data Analysis Example Task
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2. Get Data
Save data...  

Data in Google Doc Spreadsheet

https://docs.google.com/spreadsheets/d/1lBfpfTSMU1RZtAg8UcWpXFH-TOtPUgZVDt5-mHmhZsk/edit?usp=sharing
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Hands-On Data Analysis Example Task
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3. CleanUp Data
This might require
Several rounds...  

Data in Google Doc Spreadsheet

https://docs.google.com/spreadsheets/d/1lBfpfTSMU1RZtAg8UcWpXFH-TOtPUgZVDt5-mHmhZsk/edit?usp=sharing
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Excursion: Learn how to read Boxplots
Information Service Engineering - Lecture 6 Putting it All Together - 6.3 Knowledge Mining and Information Extraction II
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Excursion: Learn how to read Boxplots
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Inter
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Excursion: Learn how to read Boxplots
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Hands-On Data Analysis Example Task
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4. Analyse the Data
E.g. via python   

Data in Google Collab Notebook

https://drive.google.com/file/d/1T_H5Vk_2Y6EXzAERHKmLdl_UUnvc08hg/view?usp=sharing
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Knowledge Mining and 

Information Extraction III
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Next Lecture...
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