
Knowledge Discovery
Lecture 6: Triadic FCA













Folksonomies: Hypergraph

• What is a hypergraph?



Hypergraph

• Generalization of a graph in which an edge can join any number of 
vertices

• H=(X,E). 

• X = set of vertices; 

• E subset of P(X) (but not empty)



Hypergraph



Hypergraph applications

• Machine learning

• Recommender systems: communities as hyperedges

• Image retrieval: correlations as hyperedges

• Bioinformatics: biochemical interactions as hyperedges

• Hypergraph spectral clustering

• Hypergraph semi-supervised learning



Folksonomies: Hypergraph, Tensor



Folksonomies: Hypergraph, Tensor



Folksonomies: Hypergraph, Tensor



Folksonomies



Folksonomies



Folksonomies





Folksonomies



Addendum to the project (1)

• Find natural examples of triadic data sets and include them in your 
presentation.

• Discuss their features, structure, etc.

Research question:

Can all data sets be modelled as triadic data sets (for instance by 
splitting the attribute set?)

Is there any structural difference from data sets having an inherent 
triadic structure (like folksonomies)?



Tricontext: old example from R. Wille



Triadic Formal Concepts



Graphical representation of the triadic 
conceptual structure
• FCA  concept lattice

• 3FCA  ?

• Recall the construction of the concept lattice using the subconcept-
superconcept relationship





3 FCA  Trilattice



Visualization of Trilattices



Another example



Another example



Another example (2)



Another example (3): Trichain TC(5)



Another example (3): Trichain TC(5)

Exercise:

Give the formula for the incidence relation in TC(5)!

Check the correctness and discover triconcepts in the following 
trilattice.



Another example (3): Trichain TC(5)



Exercise assignment



Exercise assignment

• Identify triconcepts



Exercise assignment


