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× × × × alberginia × × × × × margherita × × × × × languedoc × × × × × × × four-cheeses × three-cheeses × frutti-di-mare × × × quebec × regina × × hawai × × lorraine × × kebab × × × × has-topping mozza goat-cheese emmental fourme-ambert squid shrimp mussels ham bacon chicken maple-sirup corn okonomi alberginia margherita × languedoc × four-cheeses × × × × three-cheeses × × × frutti-di-mare × × × × quebec × × × × regina × × hawai × × lorraine × × kebab × × M.
× × occitane × × × three-cheese × × × × four-cheese × × × × × × lorraine × × × × arctic × × × × is-produced-by Amedeo Amine Cyril Marianne Petko tomato-sauce × × cream × onion × bacon × salmon × × soy-cream × mozza × × goat-cheese × emmental × × fourme-ambert × × eggplant × mushroom × has-category fruit-vegetable meat fish dairy tomato-sauce × cream × onion × bacon × salmon × soy-cream × mozza × goat-cheese × emmental × fourme-ambert × eggplant × mushroom ×
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Conclusion

RCA: an opportunity for analyzing more deeply dataset composed of objects and relations an iterative method to produce interconnected classifications converges after a number of iterations that depends on the structure a variety of scaling operators reduced structures can be used instead of lattices: AOC-posets, iceberg lattices can be mixed with other FCA extension (to numerical data for example)
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  Handled dataentities (objects) with characteristics (attributes) provided with a Formal Context (a binary table)

	flying × × Extends the purpose of FCA for taking into account object nocturnal feathered migratory with_crest with_membrane flying squirrel okonomi × alberginia soy × olive oil × × categories and links between objects Main principles: Pizza thin thick Ingredient fruit-vege. meat fish dairy cereal-legum. veg-oil tomato-sauce × cream × tomato × basilic × has-topping tomato-sauce cream tomato basilic olive olive oil soy mushroom eggplant onion pepper ananas calzone olive × okonomi
	margherita	×	mushroom	×		
	languedoc Pizza four-cheeses Ingredient × × three-cheeses ×	eggplant onion pepper		× × ×		
	frutti-di-mare object-object context × quebec ×	ananas mozza		×	×	
	regina hawai	× has-topping ⊆ Pizza × Ingredient goat-cheese × emmental		× ×	
	lorraine		×	fourme-ambert		×	
	kebab		×	squid			×	
				shrimp			×	
				mussels			×	
				ham		×		
				bacon		×		
				chicken		×		
				maple-sirup	×		
				corn				×
	has-topping		tomato-sauce M. Huchard, X. Dolques cream tomato	basilic RCA	olive	olive oil	soy	mushroom	eggp

bat × × × ostrich × flamingo × × × chicken × × × Concept : maximal group of entities sharing characteristics Concept lattice : concepts with a partial order relation a relational model based on the entity-relationship model integrate relations between objects as relational attributes iterative process RCA provides a set of interconnected lattices Joint formalization work with: A. Napoli, C. Roume, M. Rouane-Hacène, P. Valtchev M. Rouane Hacene, M. Huchard, A. Napoli, P. Valtchev. Relational concept analysis: mining concept lattices from multi-relational data, Ann. Math. Artif. Intell. 67(1), pp. 81-108, 2013 M. Huchard, X. Dolques RCA Relational Context Family A simple populated Entity-Relationship model object-attribute contexts

  Given an object-object context R j = (O k , O l , I j ), There are different possible schemas between an object of domain O k and concepts formed on O l . Scaled relations with domain O i are concatenated to K i , the object-attribute context on O i Scaled relations with domain O i are concatenated to K i , the object-attribute context on O i

	Using a classification on ingredients by their categories of topping (fruit-vegetable, dairy, etc.) create groups and classifications Pizza thin thick calzone okonomi × alberginia × margherita × languedoc × four-cheeses × three-cheeses × frutti-di-mare × quebec × regina × hawai × lorraine × kebab × has-topping ∃has-topping. Concept_7 ∃has-topping. Concept_5 ∃has-topping. Concept_6 ∃has-topping. Concept_8 ∃has-topping. Concept_9 ∃has-topping. Concept_10 ∃has-topping. Concept_11 ∃has-topping. Concept_12 okonomi x x x alberginia x x x margherita x x x x languedoc x x x x four-cheeses x x three-cheeses x x frutti-di-mare x x x x x quebec x x x x x regina x x x x hawai x x x x lorraine x x x kebab x x x kebab x x lorraine x x Pizza thin thick calzone okonomi × alberginia × margherita × languedoc × four-cheeses × three-cheeses × frutti-di-mare × quebec × regina × hawai × lorraine × kebab × has-topping ∀∃has-topping. Concept_7 ∀∃has-topping. Concept_5 ∀∃has-topping. Concept_6 ∀∃has-topping. Concept_8 ∀∃has-topping. Concept_9 ∀∃has-topping. Concept_10 ∀∃has-topping. Concept_11 Pizza thin thick calzone forest × occitane × three-cheese × People organic-farmer Ingredient tomato-sauce conventional-farmer cream onion bacon salmon soy-cream mozza prefers forest occitane three-cheese four-cheese lorraine arctic Amedeo × Amine × Cyril × × Marianne × × Petko × ∀∃has-topping. Concept_12 okonomi x alberginia x margherita x languedoc x four-cheeses x x three-cheeses x frutti-di-mare quebec regina hawai x dairy × × x fish × x meat x fruit-vegetable × × × x four-cheese × lorraine × arctic × Amedeo × Amine × Cyril × Marianne × Petko × goat-cheese emmental fourme-ambert eggplant mushroom Category has-topping tomato-sauce cream onion bacon salmon soy-cream mozza goat-cheese emmental fourme-ambert eggplant mushroom mediterranean vegan vegetarian forest
	M. Huchard, X. Dolques M. Huchard, X. Dolques	RCA RCA
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Data patterns we would like to extract

The group of pizzas that contain at least one topping which is a vegetable The group of pizzas (four-cheese and three-cheese) that have all their topping in dairy ingredients find implications For pizzas: have meat ⇒ have dairy For pizzas: being thin ⇒ have at least dairy For pizzas: have only dairy ⇒ being thin RCA -Introducing relations as relational attributes E. g. Existential: an object is linked (by R j ) to at least one object of the extent of a concept Universal: an object is linked (by R j ) only to objects of the extent of a concept ∃ and ∀ are scaling operators M. Huchard, X. Dolques RCA M. Huchard, X. Dolques RCA three-cheese has topping in and only in Concept_10 extent.

∀∃has-topping.Concept_10 is assigned to three-cheese
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A querying mechanism and navigation tools

Compare systematically AOC-poset, iceberg lattices and concept lattices in the applications Exploration-based methodology (method convergence)