Supplements for Modeling

Example: Logical Data Model of Call Center Data warehouse.
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Characteristics of Data Warehouse Logical Data Model
1. It has all the entities which will be used in data warehouse
2. It shows all possible attributes of all entities
3. It depicts the relationships between all entities

Source: http://www.bidw.org/datawarehousing/logical-data-model/ (Blogger)
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http://www.bidw.org/datawarehousing/logical-data-model/

Example Network graph of a Karate Club
(A standard example used for demonstration of social networks)

Example: Statistical language (top level)
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Example of an a terminology system ConceptNet

Precursor of an ontology

Distance measures in networks:

There are many different centrality measures for undirected
networks. The most important are the degree of vertices, the
betweenness of a vertex and the closeness of a vertex.

Degree is the number of edges passing this vertex. A vertex
with high degree has more connections to other vertices.

Betweenness of a vertex v is defined by the fraction of
shortest paths (connections) between vertices which pass the
defined vertex v compared to all shortest paths between the
vertices. Vertices that occur on many shortest paths between
other vertices have higher betweenness than those that do
not.

Closeness is a measure of the distance of a vertex to all other

vertices. A small value of closeness shows that the vertex has
small distance to other vertices.

The density compares the number of edges in the network to
all possible edges between the vertices. It is always between
0 and 1. A high density indicates that the network has many
connections.
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http://conceptnet.io/

Examples of graph structures
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Fig. 2.3 Example Process Model in BPMN Notation; Selected Elements in BPMN 2.0

2. Petri nets

Process Model Represented as Petri Net:

Fig. 2.4 Example Process Model in Petri Net Notation
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Joint probability - Bayes Theorem - Independence

Joint Probabilities Conditional Probabilities given Usage  Conditional Probabilities given Age
Usage Age Group marginal Usage Age Group marginal sage AgeGroup marginal
Pattern |[young | old Pattern | young | old Pattern |young | old
high 0.2 0.1 0.2 high 0.67 | 0.33 1 high 0.323 0.25 0.3
mocerate] 0.3 0.2 0.5 moderate 0.5 0.4 1 moderate| 0.50 | 0.50 0.5
Inactive 0.1 0.1 0.2 INacTive 0.3 0.5 1 Inactive 0.17 .43 0.2
marginal | 0.6 0.4 1.0 marginal | 0.6 0.4 Lo marginal | 0.6 0.4 Lo

Fig. 2.5 Joint probabilities and conditional probabilities

Generalization of this example leads to the relation between conditional distribu-
tion, joint distribution and marginal distribution formulated in terms of likelihoods.

ey — p(x,y) N p(x,y)
plylx) = W plxly) = W (2.11)

An application of Baves Theorem

Links to problems with Web Data:

Confirmation Bias

Network neutrality

Ricardo Baeza-Yates: Bias in the Web (Lecture TU 2017)
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http://scienceblogs.de/frischer-wind/2017/05/30/anlasslose-massenueberwachung-und-der-satz-von-bayes/
https://www.theguardian.com/media-network/media-network-blog/2014/may/13/internet-confirmation-bias
https://en.wikipedia.org/wiki/Net_bias
https://www.youtube.com/watch?v=CguWbbQeruM
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