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Installation

This package is available on the PyPi repository. Therefore you can
install, by running the following.

pip3 install ppgm








Usage

Check examples to understand all routines




Representation


1. LinkedList BN representation

from pgm.helpers.common import Node
from pgm.representation.LinkedListBN import Graph

rootNode = Node('rootNode')

graph = Graph(rootNode)
graph.add_node('node1', ['rootNode'])
graph.add_node('node2', ['rootNode'])
graph.add_node('node3', ['node1', 'node2'])
graph.add_edge('rootNode', 'node3')
graph.print(rootNode)

# =============== OUTPUT ===============
node: rootNode, children: ['node1', 'node2', 'node3'], parents: []
node: node1, children: ['node3'], parents: ['rootNode']
node: node2, children: ['node3'], parents: ['rootNode']
node: node3, children: [], parents: ['node1', 'node2', 'rootNode']








2. LinkedList  MN representation

from pgm.helpers.common import Node
from pgm.representation.LinkedListMN import Graph

rootNode = Node('rootNode')

graph = Graph(rootNode)
graph.add_node('node1', ['rootNode'])
graph.add_node('node2', ['rootNode', 'node1'])
graph.add_node('node3', ['node1'])
graph.add_edge('node2', 'node3')
graph.print(rootNode)

# =============== OUTPUT ===============
node: rootNode, nbrs: ['node1', 'node2']
node: node1, nbrs: ['rootNode', 'node2', 'node3']
node: node2, nbrs: ['rootNode', 'node1', 'node3']
node: node3, nbrs: ['node1', 'node2']








3. Set Local (conditional) Distribution

Set conditional distribution per node:

In case of BN


\[\mathbb{P}(node~|~Par_{node})\]

from pgm.helpers.common import Node
from pgm.representation.LinkedListBN import Graph

rootNode = Node('rootNode')
rootNode.values = [0,1,2]
rootNode.set_distribution(probability=None)
# you can set probability to some flag to directly feed values
# else you need to manually enter conditional probabilities

graph = Graph(rootNode)
graph.add_node('node1', ['rootNode'])
graph.print(rootNode)

node1 = graph.get_node('node1')
node1.values=[1, 2, 3]
node1.set_distribution(probability=None)





In case of MN


\[\mathbb{P}(node~|~Nbr_{node})\]

It’s very similar to the example of BN showen above

from pgm.helpers.common import Node
from pgm.representation.LinkedListMN import Graph

rootNode = Node('rootNode')
rootNode.values = [0,1,2]
rootNode.set_distribution()


graph = Graph(rootNode)
graph.add_node('node1', ['rootNode'])
graph.print(rootNode)

node1 = graph.get_node('node1')
node1.values=[1, 2, 3]
node1.set_distribution()








4. Caculate Conditional


\[\mathbb{P}(nodeB ~|~nodeA) = \frac{\mathbb{P}(nodeB, nodeA)}{nodeA}\]

Not Implemented yet




5. Caculate Marginal


\[\mathbb{P}(nodeB ~|~somenodes) = \sum_{nodeA}\mathbb{P}(nodeA, nodeB ~|~somenodes)\]

Not Implemented yet






Inference


1. MH: Metropolis Hastings

from pgm.inference.MetropolisHastings import MH
from matplotlib import pyplot as plt

def Gamma(theta, k = 1):
    def G(k):
        if k <= 0: return 1
        elif k == 0.5: return np.pi **0.5
        return k*G(k-1)
    def distribution(x):
        x = np.abs(x)
        return (x**(k-1))*np.exp(-x/theta)/((theta**k) * G(k))
    return distribution


def proposalDistribution(sigma=0.1):
    """
        Describes example proposal distribution
        considers gaussion distribution with fixed sigma
        as the mean keeps changing it's made an inner function argument
    """
    def QDistribution(param = 0):
        return lambda x: (1/(((2*np.pi)**0.5) * sigma))*np.exp(-((x-param)**2)/ (sigma**2))

    return QDistribution, lambda x: np.random.normal(x, sigma)

x = np.linspace(-20, 20, 500)
fx = function(x)

proposalDist, proposalSamp = proposalDistribution(sigma = 2.0)
mh = MH(function, 100, proposalDist, proposalSamp)
for _ in range(1000):
    next(mh.sampler())

sampledvalues = np.array(mh.x_seq)
plt.plot(x, fx, 'b--', linewidth=2.0)
plt.hist(sampledvalues, 50, density=True, stacked=True, facecolor='g', alpha=0.7, linewidth=0)
plt.legend(['target pdf', 'sampled histogram'])
plt.show()








2. Gibbs Sampling




3. Message Parsing




4. Loopy Belief






Learning




Helpers


1. Search dfs

Use type=’MN’ for Markov Networks

from pgm.helpers.search import dfs

root = rootNode
searchNode = 'node2'
node = dfs(root, searchNode, type='BN').searchNode








2. Search bfs

Use type=’MN’ for Markov Networks

from pgm.helpers.search import bfs

root = rootNode
searchNode = 'node2'
node = bfs(root, searchNode, type='BN').searchNode








2. GetTrails for BN

from pgm.helpers.common import Node
from pgm.representation.LinkedListBN import Graph
from pgm.helpers.trails import findTrails

rootNode = Node('rootNode')

graph = Graph(rootNode)
graph.add_node('node1', 'rootNode')
graph.add_node('node2', 'rootNode')
graph.add_node('node3', 'node1')
graph.add_edge('node2', 'node3')


ftrails = findTrails(rootNode, 'rootNode', 'node3', type='BN')
ftrails.print()

# =============== OUTPUT ===============
[['rootNode', 'node1', 'node3'], ['rootNode', 'node2', 'node3']]








3. Random Graphs

from pgm.helpers.misc import GenerateRandomGraph

graph = GenerateRandomGraph(10, type='BN', skeleton_only=True).Graph
graph.print(graph.rootNode)

# =============== OUTPUT ===============
node: rootNode, children: ['node1', 'node5'], parents: []
node: node1, children: ['node2', 'node4'], parents: ['rootNode']
node: node5, children: ['node7', 'node8'], parents: ['node3', 'node4', 'node3', 'rootNode']
node: node2, children: ['node3', 'node6', 'node9', 'node9'], parents: ['node1']
node: node4, children: ['node5', 'node7'], parents: ['node3', 'node1']
node: node7, children: ['node8'], parents: ['node4', 'node5']
node: node8, children: [], parents: ['node7', 'node5']
node: node3, children: ['node4', 'node5', 'node5'], parents: ['node2']
node: node6, children: [], parents: ['node2']
node: node9, children: [], parents: ['node2', 'node2']
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pgm.helpers package


Submodules




pgm.helpers.common module


	
class pgm.helpers.common.Node(name=None)

	Bases: object

Commom Node defn for both BN and MN

Includes ndr attribute for MN
and includes parents and children for BN
values for {set of values that node
distribution takes}


	
set_distribution(probabilities=None)

	sets a local probabilities distribution


	probabilities: json, None

	if None: Interactive mode will be triggered
json: {((pnode_names), (pnode_values)): {nvalue: probability}}
















pgm.helpers.misc module


	
class pgm.helpers.misc.GenerateRandomGraph(N, type='BN', skeleton_only=True)

	Bases: object

Generates graph skeleton randomly


	
create_graph()

	Creates random bayesian network






	
generate_distribution()

	Generates random conditional distribution












pgm.helpers.search module


	
class pgm.helpers.search.bfs(root, nodeName, type='BN')

	Bases: object

This class implements breadth first search algorithm
is used to search for specific node given rootnode


	
search(root)

	queue implemetation for bfs










	
class pgm.helpers.search.dfs(root, nodeName=None, type='BN')

	Bases: object

This class implements depth first search algorithm
is used to search for specific node given rootnode


	
search(root)

	reccursive function for searching node












pgm.helpers.trails module


	
class pgm.helpers.trails.findTrails(rootNode, nodeA, nodeB, type='BN')

	Bases: object

This class imlpemets a method to find trails
between nodeA and nodeB


	
findTrial(nodeA, nodeB, current)

	reccursive implementation for estimating all trails






	
print()

	prints all trails in str format












Module contents







          

      

      

    

  

    
      
          
            
  
pgm.inference package


Submodules




pgm.inference.Gibbs module


	
class pgm.inference.Gibbs.GibbsSampler(local_distribution, burninT, Xnodes, Ynodes)

	Bases: object


	
Proposal(ii, jj)

	




	
count(x)

	




	
countUtils(x, c, i, j)

	




	
getConditional(x, i, j)

	




	
localSampler(x_next, ii, jj)

	




	
sampler()

	










pgm.inference.MetropolisHastings module




pgm.inference.check module




pgm.inference.loopyBP module




pgm.inference.messageParsing module


	
class pgm.inference.messageParsing.MessageParsing(rootNode, type='BN')

	Bases: object

message parsing algorithm

KF Book: chapter 7


	
parse_message(node1, node2)

	Caclulates the message from node1 -> node2
m_{node1->node2} =



	sum_{node1} phi(node1)phi(node1, node2)

	prod_{pa in parents_{node1}} message_{pa->node1}








node1: [‘int’ or ‘str’] or <Node> object
node2: [‘int’ or ‘str’] or <Node> object












Module contents







          

      

      

    

  

    
      
          
            
  
pgm.representation.algorithms package


Module contents







          

      

      

    

  

    
      
          
            
  
pgm.representation package


Subpackages



	pgm.representation.algorithms package
	Module contents












Submodules




pgm.representation.BN module


	
class pgm.representation.BN.Distribution(variables={})

	Bases: object






	
class pgm.representation.BN.Graph(type='list')

	Bases: object

Adjancency list and Adjancency matrix
representation of the graph based on the input


	
add_edge(nodeA, nodeB, nodeA_distribution=None, nodeB_distribution=None)

	adds a directed edge from nodeA to nodeB in
the graph also helps in assigning the weightage
to each edge

nodeA -> nodeB

nodeA: can be [‘int’, ‘str’]
nodeB: can be [‘int’, ‘str’]






	
add_node(node, distribution=None)

	adds node in the graph

node: can be [‘int’, ‘str’]






	
delete_edge(nodeA, nodeB)

	deletes the directed edge from nodeA to nodeB
function will remoce edge: nodeA -> nodeB

nodeA: can be [‘int’, ‘str’]
nodeB: can be [‘int’, ‘str’]






	
delete_node(node)

	deletes the node from the graph
also removes all the edges connecting to that specific node

Example

nodeA -> nodeB <- nodeC


	deleteing nodeB will remove

	
	edges:

	nodeA -> nodeB
nodeC -> nodeB



	node:

	nodeB









node: can be [‘int’, ‘str’]












pgm.representation.LinkedListBN module


	
class pgm.representation.LinkedListBN.Graph(root)

	Bases: object

Adjancency list and Adjancency matrix
representation of the graph based on the input


	
add_edge(node1, node2)

	
	adds edge netween node1 and node2

	node1 -> node2





node1: can be [‘int’, ‘str’] or Node object
node2: can be [‘int’, ‘str’] or Node object






	
add_node(node, parentNodes)

	adds node in the graph

node: can be [‘int’, ‘str’] or Node object
parentNodes: can be [‘int’, ‘str’] or Node object






	
calculate_conditional(nodes, values)

	calculates conditional distribution fixing the
values of given nodes

nodes: can be list of [‘int’, ‘str’ or Node object]
values: [node_value in same order]






	
calculate_marginals(nodes)

	removes the node and restimates marginals

nodes: can be list of [‘int’, ‘str’ or Node object]






	
delete_edge(node1, node2)

	
	removes edge between node1 and node2

	deletes directed edge from node1->node2





node1: can be [‘int’, ‘str’] or Node object
node2: can be [‘int’, ‘str’] or Node object






	
delete_node(node)

	removes all the edges and node from the graph

node: can be [‘int’, ‘str’] or Node object






	
get_leafnodes(return_obj=True)

	finds all leaf nodes in the graph


	return_obj: bool if true returns list of node object

	else returns list of string (node names)










	
get_node(node)

	search and returns the node

node: can be [‘int’, ‘str’]






	
print(node)

	










pgm.representation.LinkedListMN module


	
class pgm.representation.LinkedListMN.Graph(root)

	Bases: object

Adjancency list and Adjancency matrix
representation of the graph based on the input


	
add_edge(node1, node2)

	adds edge netween node1 and node2
node1 -> node2
node1: can be [‘int’, ‘str’]
node2: can be [‘int’, ‘str’]






	
add_node(node, nbrNodes)

	adds node in the graph
node: can be [‘int’, ‘str’]
nbrNodes: can be list([‘int’ or ‘str’])






	
calculate_conditional(nodes, values)

	calculates conditional distribution fixing the
values of given nodes

nodes: can be list of [‘int’, ‘str’ or Node object]
values: [node_value in same order]






	
calculate_marginals(nodes)

	removes the node and restimates marginals

nodes: can be list of [‘int’, ‘str’ or Node object]






	
delete_edge(node1, node2)

	removes edge between node1 and node2
deletes node1->node2 edge

node1: can be [‘int’, ‘str’]
node2: can be [‘int’, ‘str’]






	
delete_node(node)

	removes all the edges and node from the graph

node: can be [‘int’, ‘str’]






	
get_node(node)

	search and returns the node

node: can be [‘int’, ‘str’]






	
print(node)

	










pgm.representation.MN module


	
class pgm.representation.MN.Graph(type='list')

	Bases: object

Adjancency list and Adjancency matrix
representation of the graph based on the input


	
add_edge(nodeA, nodeB, edge_weightage=1, nodeA_weightage=1, nodeB_weightage=1)

	adds a directed edge from nodeA to nodeB in
the graph also helps in assigning the weightage
to each edge

nodeA -> nodeB

nodeA: can be [‘int’, ‘str’]
nodeB: can be [‘int’, ‘str’]
nodeA_weightage: [‘int’ or ‘float’]
nodeA_weightage: [‘int’ or ‘float’]
edge_weightage: [‘int’ or ‘float’]






	
add_node(node, weightage=1)

	adds node in the graph also helps in
assigning the weightage to each node

node: can be [‘int’, ‘str’]
weightage: [‘int’ or ‘float’]






	
delete_edge(nodeA, nodeB)

	deletes the directed edge from nodeA to nodeB

function will remoce edge: nodeA -> nodeB

nodeA: can be [‘int’, ‘str’]
nodeB: can be [‘int’, ‘str’]






	
delete_node(node)

	deletes the node from the graph
also removes all the edges connecting to that specific node

Example

nodeA -> nodeB <- nodeC


	deleteing nodeB will remove

	
	edges:

	nodeA -> nodeB
nodeC -> nodeB



	node:

	nodeB









node: can be [‘int’, ‘str’]
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