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	Naive modeling of credit defaults using a Markov Random Field
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1- Fundamental components

	Graphs manipulation	Edges and Arcs	Arc	Arc



	Edge	Edge






	Directed Graphs	Digraph	DiGraph



	Directed Acyclic Graph	DAG






	Undirected Graphs	UndiGraph	UndiGraph



	Clique Graph	CliqueGraph






	Mixed Graph	MixedGraph	MixedGraph.addArc()
	MixedGraph.addEdge()
	MixedGraph.addNode()
	MixedGraph.addNodeWithId()
	MixedGraph.addNodes()
	MixedGraph.adjacencyMatrix()
	MixedGraph.arcs()
	MixedGraph.boundary()
	MixedGraph.chainComponent()
	MixedGraph.children()
	MixedGraph.clear()
	MixedGraph.completeGraph()
	MixedGraph.connectedComponents()
	MixedGraph.edges()
	MixedGraph.empty()
	MixedGraph.emptyArcs()
	MixedGraph.emptyEdges()
	MixedGraph.eraseArc()
	MixedGraph.eraseChildren()
	MixedGraph.eraseEdge()
	MixedGraph.eraseNeighbours()
	MixedGraph.eraseNode()
	MixedGraph.eraseParents()
	MixedGraph.existsArc()
	MixedGraph.existsEdge()
	MixedGraph.existsNode()
	MixedGraph.hasDirectedPath()
	MixedGraph.hasMixedOrientedPath()
	MixedGraph.hasUndirectedCycle()
	MixedGraph.mixedOrientedPath()
	MixedGraph.mixedUnorientedPath()
	MixedGraph.neighbours()
	MixedGraph.nodes()
	MixedGraph.nodes2ConnectedComponent()
	MixedGraph.parents()
	MixedGraph.partialUndiGraph()
	MixedGraph.size()
	MixedGraph.sizeArcs()
	MixedGraph.sizeEdges()
	MixedGraph.toDot()
	MixedGraph.topologicalOrder()






	Partially Directed Graph (DAG)	PDAG	PDAG.addArc()
	PDAG.addEdge()
	PDAG.addNode()
	PDAG.addNodeWithId()
	PDAG.addNodes()
	PDAG.adjacencyMatrix()
	PDAG.arcs()
	PDAG.boundary()
	PDAG.cSeparation()
	PDAG.chainComponent()
	PDAG.children()
	PDAG.clear()
	PDAG.completeGraph()
	PDAG.connectedComponents()
	PDAG.edges()
	PDAG.empty()
	PDAG.emptyArcs()
	PDAG.emptyEdges()
	PDAG.eraseArc()
	PDAG.eraseChildren()
	PDAG.eraseEdge()
	PDAG.eraseNeighbours()
	PDAG.eraseNode()
	PDAG.eraseParents()
	PDAG.existsArc()
	PDAG.existsEdge()
	PDAG.existsNode()
	PDAG.hasDirectedPath()
	PDAG.hasMixedOrientedPath()
	PDAG.hasMixedReallyOrientedPath()
	PDAG.hasUndirectedCycle()
	PDAG.mixedOrientedPath()
	PDAG.mixedUnorientedPath()
	PDAG.moralGraph()
	PDAG.moralizedAncestralGraph()
	PDAG.neighbours()
	PDAG.nodes()
	PDAG.nodes2ConnectedComponent()
	PDAG.parents()
	PDAG.partialUndiGraph()
	PDAG.size()
	PDAG.sizeArcs()
	PDAG.sizeEdges()
	PDAG.toDot()
	PDAG.topologicalOrder()









	Random Variables	Common API for Random Discrete Variables	DiscreteVariable	DiscreteVariable.asDiscretizedVar()
	DiscreteVariable.asIntegerVar()
	DiscreteVariable.asLabelizedVar()
	DiscreteVariable.asNumericalDiscreteVar()
	DiscreteVariable.asRangeVar()
	DiscreteVariable.belongs()
	DiscreteVariable.closestIndex()
	DiscreteVariable.closestLabel()
	DiscreteVariable.description()
	DiscreteVariable.domain()
	DiscreteVariable.domainSize()
	DiscreteVariable.empty()
	DiscreteVariable.index()
	DiscreteVariable.integerDomain()
	DiscreteVariable.isEmpirical()
	DiscreteVariable.isLabel()
	DiscreteVariable.isTick()
	DiscreteVariable.isValue()
	DiscreteVariable.label()
	DiscreteVariable.labels()
	DiscreteVariable.maxVal()
	DiscreteVariable.minVal()
	DiscreteVariable.name()
	DiscreteVariable.numerical()
	DiscreteVariable.numericalDomain()
	DiscreteVariable.posLabel()
	DiscreteVariable.setDescription()
	DiscreteVariable.setName()
	DiscreteVariable.stype()
	DiscreteVariable.tick()
	DiscreteVariable.ticks()
	DiscreteVariable.toDiscretizedVar()
	DiscreteVariable.toFast()
	DiscreteVariable.toIntegerVar()
	DiscreteVariable.toLabelizedVar()
	DiscreteVariable.toNumericalDiscreteVar()
	DiscreteVariable.toRangeVar()
	DiscreteVariable.toStringWithDescription()
	DiscreteVariable.varType()






	Concrete classes for Random Discrete Variables	LabelizedVariable	LabelizedVariable



	DiscretizedVariable	DiscretizedVariable



	IntegerVariable	IntegerVariable



	RangeVariable	RangeVariable



	NumericalDiscreteVariable	NumericalDiscreteVariable









	Potential and Instantiation	Instantiation	Instantiation	Instantiation.add()
	Instantiation.addVarsFromModel()
	Instantiation.chgVal()
	Instantiation.clear()
	Instantiation.contains()
	Instantiation.dec()
	Instantiation.decIn()
	Instantiation.decNotVar()
	Instantiation.decOut()
	Instantiation.decVar()
	Instantiation.domainSize()
	Instantiation.empty()
	Instantiation.end()
	Instantiation.erase()
	Instantiation.fromdict()
	Instantiation.hamming()
	Instantiation.inOverflow()
	Instantiation.inc()
	Instantiation.incIn()
	Instantiation.incNotVar()
	Instantiation.incOut()
	Instantiation.incVar()
	Instantiation.isMutable()
	Instantiation.nbrDim()
	Instantiation.pos()
	Instantiation.rend()
	Instantiation.reorder()
	Instantiation.setFirst()
	Instantiation.setFirstIn()
	Instantiation.setFirstNotVar()
	Instantiation.setFirstOut()
	Instantiation.setFirstVar()
	Instantiation.setLast()
	Instantiation.setLastIn()
	Instantiation.setLastNotVar()
	Instantiation.setLastOut()
	Instantiation.setLastVar()
	Instantiation.setMutable()
	Instantiation.setVals()
	Instantiation.todict()
	Instantiation.unsetEnd()
	Instantiation.unsetOverflow()
	Instantiation.val()
	Instantiation.variable()
	Instantiation.variablesSequence()






	Potential	Potential	Potential.KL()
	Potential.abs()
	Potential.add()
	Potential.argmax()
	Potential.argmin()
	Potential.contains()
	Potential.domainSize()
	Potential.draw()
	Potential.empty()
	Potential.entropy()
	Potential.expectedValue()
	Potential.extract()
	Potential.fillWith()
	Potential.fillWithFunction()
	Potential.findAll()
	Potential.get()
	Potential.inverse()
	Potential.isNonZeroMap()
	Potential.log2()
	Potential.loopIn()
	Potential.margMaxIn()
	Potential.margMaxOut()
	Potential.margMinIn()
	Potential.margMinOut()
	Potential.margProdIn()
	Potential.margProdOut()
	Potential.margSumIn()
	Potential.margSumOut()
	Potential.max()
	Potential.maxNonOne()
	Potential.min()
	Potential.minNonZero()
	Potential.names
	Potential.nbrDim()
	Potential.newFactory()
	Potential.new_abs()
	Potential.new_log2()
	Potential.new_sgn()
	Potential.new_sq()
	Potential.noising()
	Potential.normalize()
	Potential.normalizeAsCPT()
	Potential.pos()
	Potential.product()
	Potential.putFirst()
	Potential.random()
	Potential.randomCPT()
	Potential.randomDistribution()
	Potential.remove()
	Potential.reorganize()
	Potential.scale()
	Potential.set()
	Potential.sgn()
	Potential.shape
	Potential.sq()
	Potential.sum()
	Potential.thisown
	Potential.toarray()
	Potential.toclipboard()
	Potential.tolatex()
	Potential.tolist()
	Potential.topandas()
	Potential.translate()
	Potential.var_dims
	Potential.var_names
	Potential.variable()
	Potential.variablesSequence()











2- Bayesian networks

	Model for Bayesian Network	BayesNet	BayesNet.add()
	BayesNet.addAMPLITUDE()
	BayesNet.addAND()
	BayesNet.addArc()
	BayesNet.addArcs()
	BayesNet.addCOUNT()
	BayesNet.addEXISTS()
	BayesNet.addFORALL()
	BayesNet.addLogit()
	BayesNet.addMAX()
	BayesNet.addMEDIAN()
	BayesNet.addMIN()
	BayesNet.addNoisyAND()
	BayesNet.addNoisyOR()
	BayesNet.addNoisyORCompound()
	BayesNet.addNoisyORNet()
	BayesNet.addOR()
	BayesNet.addSUM()
	BayesNet.addStructureListener()
	BayesNet.addVariables()
	BayesNet.addWeightedArc()
	BayesNet.adjacencyMatrix()
	BayesNet.ancestors()
	BayesNet.arcs()
	BayesNet.beginTopologyTransformation()
	BayesNet.changePotential()
	BayesNet.changeVariableLabel()
	BayesNet.changeVariableName()
	BayesNet.check()
	BayesNet.children()
	BayesNet.clear()
	BayesNet.completeInstantiation()
	BayesNet.connectedComponents()
	BayesNet.cpt()
	BayesNet.dag()
	BayesNet.descendants()
	BayesNet.dim()
	BayesNet.empty()
	BayesNet.endTopologyTransformation()
	BayesNet.erase()
	BayesNet.eraseArc()
	BayesNet.exists()
	BayesNet.existsArc()
	BayesNet.family()
	BayesNet.fastPrototype()
	BayesNet.generateCPT()
	BayesNet.generateCPTs()
	BayesNet.hasSameStructure()
	BayesNet.idFromName()
	BayesNet.ids()
	BayesNet.isIndependent()
	BayesNet.jointProbability()
	BayesNet.loadBIF()
	BayesNet.loadBIFXML()
	BayesNet.loadDSL()
	BayesNet.loadNET()
	BayesNet.loadO3PRM()
	BayesNet.loadUAI()
	BayesNet.loadXDSL()
	BayesNet.log10DomainSize()
	BayesNet.log2JointProbability()
	BayesNet.maxNonOneParam()
	BayesNet.maxParam()
	BayesNet.maxVarDomainSize()
	BayesNet.minNonZeroParam()
	BayesNet.minParam()
	BayesNet.minimalCondSet()
	BayesNet.moralGraph()
	BayesNet.moralizedAncestralGraph()
	BayesNet.names()
	BayesNet.nodeId()
	BayesNet.nodes()
	BayesNet.nodeset()
	BayesNet.parents()
	BayesNet.properties()
	BayesNet.reverseArc()
	BayesNet.saveBIF()
	BayesNet.saveBIFXML()
	BayesNet.saveDSL()
	BayesNet.saveNET()
	BayesNet.saveO3PRM()
	BayesNet.saveUAI()
	BayesNet.saveXDSL()
	BayesNet.size()
	BayesNet.sizeArcs()
	BayesNet.thisown
	BayesNet.toDot()
	BayesNet.topologicalOrder()
	BayesNet.variable()
	BayesNet.variableFromName()
	BayesNet.variableNodeMap()






	Inference	Exact Inference	Lazy Propagation	LazyPropagation



	Shafer-Shenoy Inference	ShaferShenoyInference



	Variable Elimination	VariableElimination






	Approximated Inference	Loopy Belief Propagation	LoopyBeliefPropagation



	Sampling	Gibbs Sampling for BN
	Simple Monte Carlo Sampling for BN
	Weighted Sampling for BN
	Importance Sampling for BN



	Loopy sampling	Pure Loopy Gibbs Sampling
	Loopy Monte Carlo Sampling
	Loopy Weighted Sampling
	Loopy Importance Sampling









	Learning	BNLearner	BNLearner.G2()
	BNLearner.addForbiddenArc()
	BNLearner.addMandatoryArc()
	BNLearner.addPossibleEdge()
	BNLearner.chi2()
	BNLearner.correctedMutualInformation()
	BNLearner.currentTime()
	BNLearner.databaseWeight()
	BNLearner.domainSize()
	BNLearner.epsilon()
	BNLearner.eraseForbiddenArc()
	BNLearner.eraseMandatoryArc()
	BNLearner.erasePossibleEdge()
	BNLearner.fitParameters()
	BNLearner.getNumberOfThreads()
	BNLearner.hasMissingValues()
	BNLearner.history()
	BNLearner.idFromName()
	BNLearner.isGumNumberOfThreadsOverriden()
	BNLearner.latentVariables()
	BNLearner.learnBN()
	BNLearner.learnDAG()
	BNLearner.learnEssentialGraph()
	BNLearner.learnMixedGraph()
	BNLearner.learnPDAG()
	BNLearner.learnParameters()
	BNLearner.logLikelihood()
	BNLearner.maxIter()
	BNLearner.maxTime()
	BNLearner.messageApproximationScheme()
	BNLearner.minEpsilonRate()
	BNLearner.mutualInformation()
	BNLearner.nameFromId()
	BNLearner.names()
	BNLearner.nbCols()
	BNLearner.nbRows()
	BNLearner.nbrIterations()
	BNLearner.periodSize()
	BNLearner.pseudoCount()
	BNLearner.rawPseudoCount()
	BNLearner.recordWeight()
	BNLearner.score()
	BNLearner.setDatabaseWeight()
	BNLearner.setEpsilon()
	BNLearner.setInitialDAG()
	BNLearner.setMaxIndegree()
	BNLearner.setMaxIter()
	BNLearner.setMaxTime()
	BNLearner.setMinEpsilonRate()
	BNLearner.setNumberOfThreads()
	BNLearner.setPeriodSize()
	BNLearner.setPossibleEdges()
	BNLearner.setPossibleSkeleton()
	BNLearner.setRecordWeight()
	BNLearner.setSliceOrder()
	BNLearner.setVerbosity()
	BNLearner.state()
	BNLearner.useBDeuPrior()
	BNLearner.useDirichletPrior()
	BNLearner.useEM()
	BNLearner.useGreedyHillClimbing()
	BNLearner.useK2()
	BNLearner.useLocalSearchWithTabuList()
	BNLearner.useMDLCorrection()
	BNLearner.useMIIC()
	BNLearner.useNMLCorrection()
	BNLearner.useNoCorrection()
	BNLearner.useNoPrior()
	BNLearner.useScoreAIC()
	BNLearner.useScoreBD()
	BNLearner.useScoreBDeu()
	BNLearner.useScoreBIC()
	BNLearner.useScoreK2()
	BNLearner.useScoreLog2Likelihood()
	BNLearner.useSmoothingPrior()
	BNLearner.verbosity()






	Tools for Bayesian networks	Random generation of Bayesian network	randomBN()
	BNGenerator	BNGenerator.generate()






	Generation of database	BNDatabaseGenerator	BNDatabaseGenerator.bn()
	BNDatabaseGenerator.drawSamples()
	BNDatabaseGenerator.log2likelihood()
	BNDatabaseGenerator.samplesAt()
	BNDatabaseGenerator.samplesLabelAt()
	BNDatabaseGenerator.samplesNbCols()
	BNDatabaseGenerator.samplesNbRows()
	BNDatabaseGenerator.setAntiTopologicalVarOrder()
	BNDatabaseGenerator.setRandomVarOrder()
	BNDatabaseGenerator.setTopologicalVarOrder()
	BNDatabaseGenerator.setVarOrder()
	BNDatabaseGenerator.setVarOrderFromCSV()
	BNDatabaseGenerator.toCSV()
	BNDatabaseGenerator.to_pandas()
	BNDatabaseGenerator.varOrder()
	BNDatabaseGenerator.varOrderNames()






	Information Theory of Bayesian network	InformationTheory	InformationTheory.entropyX()
	InformationTheory.entropyXY()
	InformationTheory.entropyXYgivenZ()
	InformationTheory.entropyXgivenY()
	InformationTheory.entropyY()
	InformationTheory.entropyYgivenX()
	InformationTheory.mutualInformationXY()
	InformationTheory.mutualInformationXYgivenZ()
	InformationTheory.variationOfInformationXY()






	Meek Rules Algorithm	MeekRules	MeekRules.choices()
	MeekRules.propagate()
	MeekRules.propagateToCPDAG()
	MeekRules.propagateToDAG()






	Comparison of Bayesian networks	ExactBNdistance	ExactBNdistance.compute()



	GibbsBNdistance	GibbsBNdistance.burnIn()
	GibbsBNdistance.compute()
	GibbsBNdistance.continueApproximationScheme()
	GibbsBNdistance.currentTime()
	GibbsBNdistance.disableEpsilon()
	GibbsBNdistance.disableMaxIter()
	GibbsBNdistance.disableMaxTime()
	GibbsBNdistance.disableMinEpsilonRate()
	GibbsBNdistance.enableEpsilon()
	GibbsBNdistance.enableMaxIter()
	GibbsBNdistance.enableMaxTime()
	GibbsBNdistance.enableMinEpsilonRate()
	GibbsBNdistance.epsilon()
	GibbsBNdistance.history()
	GibbsBNdistance.initApproximationScheme()
	GibbsBNdistance.isDrawnAtRandom()
	GibbsBNdistance.isEnabledEpsilon()
	GibbsBNdistance.isEnabledMaxIter()
	GibbsBNdistance.isEnabledMaxTime()
	GibbsBNdistance.isEnabledMinEpsilonRate()
	GibbsBNdistance.maxIter()
	GibbsBNdistance.maxTime()
	GibbsBNdistance.messageApproximationScheme()
	GibbsBNdistance.minEpsilonRate()
	GibbsBNdistance.nbrDrawnVar()
	GibbsBNdistance.nbrIterations()
	GibbsBNdistance.periodSize()
	GibbsBNdistance.remainingBurnIn()
	GibbsBNdistance.setBurnIn()
	GibbsBNdistance.setDrawnAtRandom()
	GibbsBNdistance.setEpsilon()
	GibbsBNdistance.setMaxIter()
	GibbsBNdistance.setMaxTime()
	GibbsBNdistance.setMinEpsilonRate()
	GibbsBNdistance.setNbrDrawnVar()
	GibbsBNdistance.setPeriodSize()
	GibbsBNdistance.setVerbosity()
	GibbsBNdistance.startOfPeriod()
	GibbsBNdistance.stateApproximationScheme()
	GibbsBNdistance.stopApproximationScheme()
	GibbsBNdistance.updateApproximationScheme()
	GibbsBNdistance.verbosity()






	Explanation and analysis	JunctionTreeGenerator	JunctionTreeGenerator.binaryJoinTree()
	JunctionTreeGenerator.eliminationOrder()
	JunctionTreeGenerator.junctionTree()



	EssentialGraph	EssentialGraph.adjacencyMatrix()
	EssentialGraph.arcs()
	EssentialGraph.children()
	EssentialGraph.connectedComponents()
	EssentialGraph.edges()
	EssentialGraph.neighbours()
	EssentialGraph.nodes()
	EssentialGraph.parents()
	EssentialGraph.pdag()
	EssentialGraph.size()
	EssentialGraph.sizeArcs()
	EssentialGraph.sizeEdges()
	EssentialGraph.sizeNodes()
	EssentialGraph.skeleton()
	EssentialGraph.toDot()



	MarkovBlanket	MarkovBlanket.adjacencyMatrix()
	MarkovBlanket.arcs()
	MarkovBlanket.children()
	MarkovBlanket.connectedComponents()
	MarkovBlanket.dag()
	MarkovBlanket.hasSameStructure()
	MarkovBlanket.nodes()
	MarkovBlanket.parents()
	MarkovBlanket.size()
	MarkovBlanket.sizeArcs()
	MarkovBlanket.sizeNodes()
	MarkovBlanket.toDot()






	Fragment of Bayesian networks	BayesNetFragment	BayesNetFragment.addArcs()
	BayesNetFragment.addStructureListener()
	BayesNetFragment.addVariables()
	BayesNetFragment.adjacencyMatrix()
	BayesNetFragment.ancestors()
	BayesNetFragment.arcs()
	BayesNetFragment.check()
	BayesNetFragment.checkConsistency()
	BayesNetFragment.children()
	BayesNetFragment.completeInstantiation()
	BayesNetFragment.connectedComponents()
	BayesNetFragment.cpt()
	BayesNetFragment.dag()
	BayesNetFragment.descendants()
	BayesNetFragment.dim()
	BayesNetFragment.empty()
	BayesNetFragment.exists()
	BayesNetFragment.existsArc()
	BayesNetFragment.family()
	BayesNetFragment.hasSameStructure()
	BayesNetFragment.idFromName()
	BayesNetFragment.ids()
	BayesNetFragment.installAscendants()
	BayesNetFragment.installCPT()
	BayesNetFragment.installMarginal()
	BayesNetFragment.installNode()
	BayesNetFragment.isIndependent()
	BayesNetFragment.isInstalledNode()
	BayesNetFragment.jointProbability()
	BayesNetFragment.log10DomainSize()
	BayesNetFragment.log2JointProbability()
	BayesNetFragment.maxNonOneParam()
	BayesNetFragment.maxParam()
	BayesNetFragment.maxVarDomainSize()
	BayesNetFragment.minNonZeroParam()
	BayesNetFragment.minParam()
	BayesNetFragment.minimalCondSet()
	BayesNetFragment.moralGraph()
	BayesNetFragment.moralizedAncestralGraph()
	BayesNetFragment.names()
	BayesNetFragment.nodeId()
	BayesNetFragment.nodes()
	BayesNetFragment.nodeset()
	BayesNetFragment.parents()
	BayesNetFragment.properties()
	BayesNetFragment.property()
	BayesNetFragment.propertyWithDefault()
	BayesNetFragment.setProperty()
	BayesNetFragment.size()
	BayesNetFragment.sizeArcs()
	BayesNetFragment.toBN()
	BayesNetFragment.toDot()
	BayesNetFragment.topologicalOrder()
	BayesNetFragment.uninstallCPT()
	BayesNetFragment.uninstallNode()
	BayesNetFragment.variable()
	BayesNetFragment.variableFromName()
	BayesNetFragment.variableNodeMap()
	BayesNetFragment.whenArcAdded()
	BayesNetFragment.whenArcDeleted()
	BayesNetFragment.whenNodeAdded()
	BayesNetFragment.whenNodeDeleted()









	Causality	Causal Model	CausalModel	CausalModel.addCausalArc()
	CausalModel.addLatentVariable()
	CausalModel.arcs()
	CausalModel.backDoor()
	CausalModel.causalBN()
	CausalModel.children()
	CausalModel.connectedComponents()
	CausalModel.eraseCausalArc()
	CausalModel.existsArc()
	CausalModel.frontDoor()
	CausalModel.idFromName()
	CausalModel.latentVariablesIds()
	CausalModel.names()
	CausalModel.nodes()
	CausalModel.observationalBN()
	CausalModel.parents()
	CausalModel.toDot()






	Causal Formula	CausalFormula	CausalFormula.cm
	CausalFormula.copy()
	CausalFormula.eval()
	CausalFormula.latexQuery()
	CausalFormula.root
	CausalFormula.toLatex()






	Causal Inference	causalImpact()
	doCalculusWithObservation()
	identifyingIntervention()



	Other functions	backdoor_generator()
	frontdoor_generator()



	Abstract Syntax Tree for Do-Calculus	Internal node structure	ASTtree
	ASTBinaryOp



	Basic Binary Operations	ASTplus
	ASTminus
	ASTdiv
	ASTmult



	Complex operations	ASTsum
	ASTjointProba
	ASTposteriorProba






	Exceptions	HedgeException	HedgeException.args



	UnidentifiableException	UnidentifiableException.args






	Notebook’s tools for causality	getCausalImpact()
	getCausalModel()
	showCausalImpact()
	showCausalModel()






	Classifier	Classifier using Bayesian networks	BNClassifier	BNClassifier.XYfromCSV()
	BNClassifier.fit()
	BNClassifier.fromTrainedModel()
	BNClassifier.get_metadata_routing()
	BNClassifier.get_params()
	BNClassifier.predict()
	BNClassifier.predict_proba()
	BNClassifier.preparedData()
	BNClassifier.score()
	BNClassifier.set_fit_request()
	BNClassifier.set_params()
	BNClassifier.set_predict_request()
	BNClassifier.set_score_request()
	BNClassifier.showROC_PR()






	Discretizer for Bayesian networks	BNDiscretizer	BNDiscretizer.audit()
	BNDiscretizer.clear()
	BNDiscretizer.discretizedBN()
	BNDiscretizer.setDiscretizationParameters()











3- Other graphical models

	Influence Diagram and LIMIDS	Model for Decision in PGM	InfluenceDiagram	InfluenceDiagram.add()
	InfluenceDiagram.addArc()
	InfluenceDiagram.addArcs()
	InfluenceDiagram.addChanceNode()
	InfluenceDiagram.addDecisionNode()
	InfluenceDiagram.addStructureListener()
	InfluenceDiagram.addUtilityNode()
	InfluenceDiagram.addVariables()
	InfluenceDiagram.adjacencyMatrix()
	InfluenceDiagram.ancestors()
	InfluenceDiagram.arcs()
	InfluenceDiagram.beginTopologyTransformation()
	InfluenceDiagram.chanceNodeSize()
	InfluenceDiagram.changeVariableName()
	InfluenceDiagram.children()
	InfluenceDiagram.clear()
	InfluenceDiagram.completeInstantiation()
	InfluenceDiagram.connectedComponents()
	InfluenceDiagram.cpt()
	InfluenceDiagram.dag()
	InfluenceDiagram.decisionNodeSize()
	InfluenceDiagram.decisionOrder()
	InfluenceDiagram.decisionOrderExists()
	InfluenceDiagram.descendants()
	InfluenceDiagram.empty()
	InfluenceDiagram.endTopologyTransformation()
	InfluenceDiagram.erase()
	InfluenceDiagram.eraseArc()
	InfluenceDiagram.exists()
	InfluenceDiagram.existsArc()
	InfluenceDiagram.existsPathBetween()
	InfluenceDiagram.family()
	InfluenceDiagram.fastPrototype()
	InfluenceDiagram.getDecisionGraph()
	InfluenceDiagram.hasSameStructure()
	InfluenceDiagram.idFromName()
	InfluenceDiagram.ids()
	InfluenceDiagram.isChanceNode()
	InfluenceDiagram.isDecisionNode()
	InfluenceDiagram.isIndependent()
	InfluenceDiagram.isUtilityNode()
	InfluenceDiagram.loadBIFXML()
	InfluenceDiagram.log10DomainSize()
	InfluenceDiagram.moralGraph()
	InfluenceDiagram.moralizedAncestralGraph()
	InfluenceDiagram.names()
	InfluenceDiagram.nodeId()
	InfluenceDiagram.nodes()
	InfluenceDiagram.nodeset()
	InfluenceDiagram.parents()
	InfluenceDiagram.properties()
	InfluenceDiagram.saveBIFXML()
	InfluenceDiagram.size()
	InfluenceDiagram.sizeArcs()
	InfluenceDiagram.thisown
	InfluenceDiagram.toDot()
	InfluenceDiagram.topologicalOrder()
	InfluenceDiagram.utility()
	InfluenceDiagram.utilityNodeSize()
	InfluenceDiagram.variable()
	InfluenceDiagram.variableFromName()
	InfluenceDiagram.variableNodeMap()






	Inference for Influence Diagram	ShaferShenoyLIMIDInference	ShaferShenoyLIMIDInference.MEU()
	ShaferShenoyLIMIDInference.addEvidence()
	ShaferShenoyLIMIDInference.addNoForgettingAssumption()
	ShaferShenoyLIMIDInference.chgEvidence()
	ShaferShenoyLIMIDInference.clear()
	ShaferShenoyLIMIDInference.eraseAllEvidence()
	ShaferShenoyLIMIDInference.eraseEvidence()
	ShaferShenoyLIMIDInference.hardEvidenceNodes()
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Coloring and exporting graphical models as image (pdf, png)

	
	
	




In [1]:





from pylab import *
import matplotlib.pyplot as plt









In [2]:





import pyAgrum as gum
import pyAgrum.lib.notebook as gnb








In [3]:





bn=gum.fastBN("a->b->c->d;b->e->d->f;g->c")
gnb.flow.row(bn,gnb.getInference(bn))
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customizing colours and width for model and inference


In [4]:





def nodevalue(n):
    return 0.5 if n in "aeiou" else 0.7
def arcvalue(a):
    return (10-a[0])*a[1]
def arcvalue2(a):
    return (a[0]+a[1]+5)/22
gnb.showBN(bn,
           nodeColor={n:nodevalue(n) for n in bn.names()},
           arcWidth={a:arcvalue(a) for a in bn.arcs()},
           arcLabel={a:f"v={arcvalue(a):02d}" for a in bn.arcs()},
           arcColor={a:arcvalue2(a) for a in bn.arcs()})

















In [5]:





gnb.showInference(bn,
           targets={"a","g","f","b"},
           evs={'e':0},
           nodeColor={n:nodevalue(n) for n in bn.names()},
           arcWidth={a:arcvalue(a) for a in bn.arcs()})

















In [6]:





gnb.flow.row(gnb.getBN(bn,
                       nodeColor={n:nodevalue(n) for n in bn.names()},
                       arcWidth={a:arcvalue(a) for a in bn.arcs()}),
             gnb.getInference(bn,
                              nodeColor={n:nodevalue(n) for n in bn.names()},
                              arcWidth={a:arcvalue(a) for a in bn.arcs()})
            )
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In [7]:





import matplotlib.pyplot as plt
mycmap=plt.get_cmap('Reds')
formyarcs=plt.get_cmap('winter')
gnb.flow.row(gnb.getBN(bn,
                       nodeColor={n:nodevalue(n) for n in bn.names()},
                       arcColor={a:arcvalue2(a) for a in bn.arcs()},
                       cmapNode=mycmap,
                       cmapArc=formyarcs),
             gnb.getInference(bn,
                              nodeColor={n:nodevalue(n) for n in bn.names()},
                              arcColor={a:arcvalue2(a) for a in bn.arcs()},
                              arcWidth={a:arcvalue(a) for a in bn.arcs()},
                              cmapNode=mycmap,
                              cmapArc=formyarcs)
              )
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Inference in   2.35ms
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Exporting model and inference as image

Exporting as image (pdf, png, etc.) has been gathered in 2 functions : pyAgrum.lib.image.export() and pyAgrum.lib.image.exportInference(). The argument are the same as for pyAgrum.notebook.show{Model} and pyAgrum.notebook.show{Inference}.


In [8]:





import pyAgrum.lib.image as gumimage
from IPython.display import Image # to display the exported images








In [9]:





gumimage.export(bn,"out/test_export.png")

Image(filename='out/test_export.png')








Out[9]:












In [10]:





bn = gum.fastBN("a->b->d;a->c->d[3]->e;f->b")
gumimage.export(bn,"out/test_export.png",
                nodeColor={'a': 1,
                           'b': 0.3,
                           'c': 0.4,
                           'd': 0.1,
                           'e': 0.2,
                           'f': 0.5},
                arcColor={(0, 1): 0.2,
                          (1, 2): 0.5},
                arcWidth={(0, 3): 0.4,
                          (3, 2): 0.5,
                          (2,4) :0.6})

Image(filename='out/test_export.png')








Out[10]:












In [11]:





gumimage.exportInference(bn,"out/test_export.png")

Image(filename='out/test_export.png')








Out[11]:












In [12]:





gumimage.export(bn,"out/test_export.pdf")







Link to out/test_export.pdf


exporting inference with evidence


In [13]:





bn=gum.loadBN("res/alarm.dsl")
gumimage.exportInference(bn,"out/test_export.pdf",
                         evs={"CO":1,"VENTLUNG":1},
                         targets={"VENTALV",
                                  "CATECHOL",
                                  "HR",
                                  "MINVOLSET",
                                  "ANAPHYLAXIS",
                                  "STROKEVOLUME",
                                  "ERRLOWOUTPUT",
                                  "HBR",
                                  "PULMEMBOLUS",
                                  "HISTORY",
                                  "BP",
                                  "PRESS",
                                  "CO"},
                         size="15!")







Link to out/test_export.pdf



Other models

Other models can also use these functions.


In [14]:





infdiag=gum.loadID("res/OilWildcatter.bifxml")
gumimage.export(infdiag,"out/test_export.pdf")







Link to out/test_export.pdf


In [15]:





gumimage.exportInference(infdiag,"out/test_export.pdf")







Link to out/test_export.pdf



Exporting any object with toDot() method


In [16]:





import pyAgrum.causal as csl
obs1 = gum.fastBN("Smoking->Cancer")
modele3 = csl.CausalModel(obs1, [("Genotype", ["Smoking","Cancer"])], True)
gumimage.export(modele3,"out/test_export.png") # a causal model has a toDot method.
Image(filename='out/test_export.png')








Out[16]:












In [17]:





bn=gum.fastBN("a->b->c->d;b->e->d->f;g->c")
ie=gum.LazyPropagation(bn)
jt=ie.junctionTree()
gumimage.export(jt,"out/test_export.png") # a JunctionTree has a method jt.toDot()
Image(filename='out/test_export.png')








Out[17]:













… or even a string in dot syntax


In [18]:





gumimage.export(jt.toDotWithNames(bn),"out/test_export.png") # jt.toDotWithNames(bn) creates a dot-string for a junction tree with names of variables
Image(filename='out/test_export.png')








Out[18]:













Exporting to pyplot


In [19]:





import matplotlib.pyplot as plt

bn=gum.fastBN("A->B->C<-D")

plt.imshow(gumimage.export(bn))
plt.show()

plt.imshow(gumimage.exportInference(bn,size="15!"))
plt.show()

plt.figure(figsize = (10,10))
plt.imshow(gumimage.exportInference(bn,size="15!"))
plt.show()
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