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Let me show you two very different
applications



Why ?

¢ We present a short list of domains where Formal Concept Analysis was
successfully applied.

¢ Every domain where FCA can be applied, Conceptual Exploration is
applicable.

¢ Hence, we want to give you an idea how universal this approach is.



Concept Lattices in Literature Studies
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“The strategy of a play”

(Brainerd and Neufeldt 1974)
Marcus defines characters p and q as

CONCOMITANT if A(p) = A(q),
INDEPENDENT if A(p) — A(q) # 0 # A(qQ) — A(p),
ALTERNATIVE if A(p) N A (qQ) = 0,

COMPLEMENTARY if p and q are alternative and A(p) U A(q) contain
all the scene numbers.

inally, if A(p) C A(q), then p IS DOMINATED BY Q.



“The strategy of a play”

(Brainerd and Neufeldt 1974)
Marcus defines characters p and q as

CONCOMITANT if A(p) = A(q),
INDEPENDENT if A(p) — A(q) # 0 # A(qQ) — A(p),
ALTERNATIVE if A(p) N A (qQ) = 0,

COMPLEMENTARY if p and q are alternative and A(p) U A(q) contain
all the scene numbers.
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in FCA notation

p/: q/
P\NG #0#q\p
pPng =10

pPng=0andpuqg =G
pPcq



Characters and Scenes in Goethe’s play “Egmont”

Jetter, Soest Klare, Y

i i Brackenbur
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VA 113 172 /s

Birger, 3x Ein Blrger, Anderer Blirger, 5x Ein Anderer, Eimge Andere/Mehrere/Das Volk/Andere (l1/1), Seifensieder
/1
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code: https://hu.berlin/notebooks data source: https://dracor.org/ger/goethe-egmont


https://hu.berlin/notebooks
https://dracor.org/ger/goethe-egmont

From a treatment of Anorexia nervosa

Wolff and Gabler 1998
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Myself

My Ideal
Father

Mother
Sister

Brother-in-law




A biplot of the interview data
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A concept lattice of Anorexia data
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...and some tools tools ...




fcaR — Formal Concept Analysis with R
Cordero, Enciso, Lopez-Rodriguez and Mora 2022

fcaR: Formal Concept Analysis

CONTRIBUTED RESEARCH ARTICLE

Provides tools to perform fuzzy formal concept analysis, presented in Wille (1982) 4
It provides functions to load and save a formal context, extract its concept lattice and fcaR, Formal Concept Analysis Wiﬂ‘l R
build recommendation systems. by Pablo Cordern, Manuel Enciso, Domingo Lopez-Rodriguez, and Angel Mora

1.2.2 Abstract Formal concept analysis (FCA) is a solid mathematical framework to manage information
based on logic and lattice theory. It defines two explicit representations of the know ledge present ina
R (24.1) dataset as concepts and implications. This paper describes an R package called fcaR that implements
FCA' corenotions and techniques, Adciionally i implements theexansion of FCA to 2y datasets
dplyr, forcats, fractional, ggplot2, glue, grDevices, Matrix, met] logic to develop aut This package is the first to implement
FCA techniques in R. Therefore, emphasis Jm bucn put on defining classes and methods that could be
Repp reusable and extensible by . the an interface with
" the arul ackage, robably the most used package regarding A\mummn rules, closely mmgd to
arules, covr, hasseDiagram, knitr, markdown, rmarkdown, testtt FCA.Finally we anon an apy the s of e i
2023-11-30 on logc for diagnosis in neurological pathologes

Domingo Lopez Rodriguez [aut, cre], Angel Mora [aut], Jeg 1 Introduction
Maintainer: Domingo Lopez Rodriguez <dominlopez at uma.es>

b i i The main goal of knowledge retrieval and knowledge discovery systems is to extract hidden paterns,
BugReports: https:/github.com/Malaga-FCA-group/fcaR/issues trends, behaviours, or rules to solve larg; Usually, these

. heterogeneous data sources and are at the core of more general mmmn processes.
License: GPL-3 A fundamental principle is that the extracted k
URL: https://github.com/Malaga-FCA-group/fcaR the analyzed data. As computational systems get in critical and sensitive areas such as medicine, the
2 P fusticesystem or finanetal markets, he knowlodge becomes much more relevant o make predicions
NeedsCompilation: yes or recommendations or to detect common interest groups or leaders. However, in many cas:
inability of humans to understand the extracted patterns seems problematic.
Material: README N retrieve datasets, it has become more important to use formal
R methods based on logic tools. The formal representation of knowledge and the use of logic tools
CRAN checks: fcaR results are more suitable for providing understandable answers. Therefore, it can help avoid the lack of
interpretability and explainability of the results.

In particular, formal concept analysis (FCA) ( )isa well-founded
mathematcal tool based on i theory and logic,which can retrieve and wlan the knowedge nthe
form of c databases)

. rules with confidence 1). From this perspective, FCA constitutes a framework that complements and
Reference manual: fcaR.pdf extends the study of exact and approximate association rules.

Documentation:

i . i The origins of FCA were devoted to the study of binary datasets {formal contexts) where variables
Vignettes: Integration with the arules | are called atfributes. A relevant extension of FCA uses fuzzy sets ( 2016, 2
Using FormalContexts and Conc eprl attices to model real-world problems since datasets may contain imprecise, graded or vague information that
. is not adequately represented as binary values. The fuzzy extension can also model problems

Conceptual Scalin ameteal d caegorial st sre these an b seated 05 1 sabac devebi the dogeee of
Extending fcaR: Equivalence Rules for Implications fulfilment of the attribute.

Working with ImplicationSe Some authors have cansidered the use of FCA in machine learming. (2004) relates
e FCA to some mathematical models o machine earning 2017) summarizesthe main topis

https://cran.rstudio.com/web/packages/fcaR/index.html



https://cran.rstudio.com/web/packages/fcaR/index.html

Concepts — A Python Library for FCA

https://github.com/xf1r6/concepts

[ README 3 MIT license

Concepts

COTESIESECEED I

Concepts is a simple Python implementation of Formal Concept Analysis
(ECA)

concept

Formal Concept Analysis

FCA provides a mathematical model for describing a set of objects (e.g. King
Arthur, Sir Robin, and the holy grail) with a set of properties (e.g. human,
knight, king, and mysterious) which each of the objects either has or not. A
table called formal context defines which objects have a given property and
vice versa which properties a given object has.

Links

GitHub: https://github.com/xflr6/concepts
PYPI: https://pypi.org/project/concepts/
[ https://concepts.readthedocs.io

Changelog: https://concepts.readthedocs io/en/latest/changelog.htm

Issue Tracker: https:/github.com/xfir6/concepts/issues

Download: https://pypi.org/project/concepts/#files

>>> context['Sir Robin', 'holy grail']
(('King Arthur', 'Sir Robin', 'holy grail'), ())

>>> context['king',]
(('King Arthur',), ('human', 'knight', ‘'king'))

Iterate over the concept lattice of all objects-properties pairs:

»>> for extent, intent in context.lattice:
print(extent, intent)

() ('human', 'knight', 'king', 'mysterious')

('King Arthur',) ('human’, ‘knight', 'king')

('holy grail’,) ('mysterious’,)

('King Arthur', 'Sir Robin') ('human', 'knight')

('King Arthur', 'Sir Robin', 'holy grail') ()

Make a Graphviz visualization of the lattice (use .graphviz(view=True) to
directly render it and display the resulting PDF):

>>> context.lattice.graphviz() # doctest: +ELLIPSIS ©
<graphviz.graphs.Digraph object at @x...>


https://github.com/xflr6/concepts

conexp-clj — A Clojure Library for FCA

Hanika and Hirth 2019
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https://github.com/tomhanika/conexp-clj

A good overview: Uta’s Webiste

Formal Concept Analysis Homepage — Table of Contents/Sitemap — Uta Priss

Formal Concept Analysis Homepage

Formal Concept Analyss (FCA) i a mathematcltheory o dta aalysis using foml contets and concept s T con
o be accessed by clicking on an ofth red abjects i th conceptlice below o va he e of conte

On-line demos: ECA Demo, Concept Neighbourhoods in Roger's Thesaurus and WordNet,

FCA Topics

browsing _communicating researching _applying leaming

other FCAsites  mailing list open problems FCA software | example
news and miscellanea  Wiki applications | introductory materials,
algorithms | examples (with data)

related disciplines  current conferences  bibliography
past conferences
websites.
FCA and Relation Algebra
a very short introduction
on-line demo

Current Conferences on Formal Concept Analysis

* ICFCA ICCS and CLA wil eld s  ont cnference called CONCEPTS 2024 Cadiz,Spin
ution: there are some FAKE conferences that pretend to be ICFCA or ICCS ¢ t should be easy to recognise that
" fake because hey dunm have any FCA rescarchers o thei commitees Euhemore o et sench fo e wetete domln e and
idence of the fake nature.
+ “There will beno CL —\mnh’l?nrem 2023. (permanent CLA website).
A4AI Macau, co-located with LICAL August 2023. (Caution: I am not sure whether the link s safe)

inferences with special sessions/workshops on FCA:
Also possibly of interest: Diagram

Mailing List

graphy (links to on-line publications, other bibliographies and the tables of contents of conference proceedings) and Past

« Links to Other FL\W»[MIE« Vr\'mnd sites in related discipline

06 compiled a LisLof open problms. The commnity invies anybody who has  slution o any ofthese 0
itto any of th next FCA conferences.

https://upriss.github.io/fca/fca.html


https://upriss.github.io/fca/fca.html

Request for Data!

Should you decide to explore your data using Conceptual Exploration or
techniques from Formal concept analysis:

‘ ’ fcatools / contexts Q. Type [/Jto search

<> code () Issues [7 Pullrequests () Actions [ Projects [0 wiki (@ Security |~ Insights @ Settings

% contexts  Public 57 EditPins ~ ®Unwatch 4 ~ % Fork 2 - T Star 4

2 omain ~ F O Q Gotofile n About

A Collection of Formal Contexts
@ rjoberon fi n nonths ago  {3) 47 Commits (Datasets)

contexts cleanup wi

CNAME Creat
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(k]
[ LICENSE Initial commit
0O
[N

contexts.yam| fixed yaml

Report repository

[ README &3 CCO-1.0 license
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https://fcarepository.org
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