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Many Documents = Combined Matrix
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Human In The Loop
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Resources for Semi-Automatic Extensions

Ontology Entities Size
KnowltAll n/a 29,835
SUMO 20,000 70,000
WordNet 117,659 321,492
Cyc 300,000 3,000,000
TextRunner n/a 7,800,000

DBpedia 3,500,000 672,000,000



A simple text graph

°‘\
@\ -




The Lexicographically Ordered Text Path Matrix

bat bird feathers flight . . .

bat [[1. 1.7 0.25 2. 0. 0. 0. 0. 0. 1
bird [1.7 1. 1.5 2.3 0. 0.2 0. 2.2 2.8 ]
feathers [0.25 1.5 1. 0. 0. 0. 1.25 1.5 0.5 ]
flight [2. 2.3 0. 1. 0. 0.2 0. 0. 1.5 ]
. [0. 0. 0. 0. 1. 4.2 0.75 0. 0. 1]

[0. 0.2 0. 0.2 4.2 1. 0.75 1. 0. 1]

[0. 0. 1.25 0. 0.75 0.75 1. 0.25 0. ]

[0. 2.2 1.5 0. 0. 1. 0.25 1. 1. 1]

[0. 2.8 0.5 1.5 0 0. 0. 1. 1. 11



Set Up Matrix

import os, sys

inport math Set up a Matrix of Terms Sorted

import operator

import numpy H H H H
i Lexicographically (for indexing)
import networkx

import matplotlib.pyplot as pylab

import scipy.sparse

from scipy import linalg, matrix

from sympy import Matrix, sympify, S, symbols Set up a Matrix of Distances

from sympy.concrete.summations import summation
from sympy.physics import secondquant as sq between Terms (for ranklng)

import g

UNIT_ENTRY = 1

MATRIX_EXPONENTIALS_LIMIT = 10

class DistanceMatrixRepresentation(object):
def __init_ ( , links, logger=None):
.concepts = []
. logger = logger

for link in links:
a, b, v=1link
.concepts.append(a)
.concepts.append(b)
.concepts = sorted(set( .concepts))
.cardinality = len( .concepts)

.cindex = dict( (concept,index) for index,concept in enumerate( .concepts))

.normed_matrix(links)




Normalize using the Determinant

def ranking_operator_matrix( , reduce_to_dims=None, final_normalize=False):
.FINAL_NORMALIZE = final_normalize
HEURISTIC_DIMENSIONALITY_REDUCTION=False
if reduce_to_dims:
HEURISTIC_DIMENSIONALITY_REDUCTION = True
.REDUCED_DIMS = reduce_to_dims
.solve_for_ranking_operator()

def normed_matrix( , links):
.PathMatrix = numpy.matrix( numpy.zeros( shape=( .cardinality, .cardinality) ) )
for i in range(self.cardinality):
PathMatrix[i,i] = UNIT_ENTRY
print("\n\nInitialized matrix:\n", .PathMatrix)

for 1 in links:

s, 0,p=1
.PathMatrix[self.cindex[s], .cindex[o]] = p
.PathMatrix[self.cindex[o], .cindex[s]] = p
print("\nPath matrix from graph data:\n", .PathMatrix)
._normalizer()

print("\nNormed Graph Data Path Matrix:\n", .PathMatrix)



Solve using Eigendecomposition

def solve_for_ranking_operator( ):

eigenvalues,eigenvectors = numpy.linalg.eigh( .PathMatrix)
print("\n\nEigenvalues for self.PathMatrix", eigenvalues)
print("\n\nEigenvectors for self.PathMatrix", eigenvectors)
if . FINAL_NORMALIZE:
eigenvalues = eigenvalues / 2
if +HEURISTIC_DIMENSIONALITY_REDUCTION:
eigenvalues, eigenvectors = ._dim_reduce(eigenvalues, eigenvectors)
dimension_sizes = .REDUCED_DIMS%*2
else:
dimension_sizes = .cardinality

diagonal_matrix_of_eigenvalues = numpy.matrix( numpy.zeros( shape=(dimension_sizes, dimension_sizes) ) )
for i in range(dimension_sizes):
diagonal_matrix_of_eigenvalues[i,i] = eigenvalues[il

MatrixExponential = diagonal_matrix_of_eigenvalues
current_El = diagonal_matrix_of_eigenvalues.copy()
for i in range(2,MATRIX_EXPONENTIALS_LIMIT+1):
current_El = numpy.dot(diagonal_matrix_of_eigenvalues, current_E1)

MatrixExponential += ( current_El / math.factorial(i) )
print("\nMatrixExponential\n", MatrixExponential)

if . FINAL_NORMALIZE:
Vs = eigenvectors x MatrixExponential
Vss = .normed_vectors(Vs)

.ranking_operator = Vss * Vss.T
else:

.ranking_operator = eigenvectors x MatrixExponential * eigenvectors.T + 1
print("\n\nRanking_operator\n", . ranking_operator)
return "Ranking-Operator Completed"

def _dim_reduce( , eigenvalues, eigenvectors):
reduc_evals = numpy.concatenate( (eigenvalues|: .REDUCED_DIMS], eigenvalues[- .REDUCED_DIMS:]1), axis=1 )
reduc_evecs = numpy.concatenate( (eigenvectorsl:,: .REDUCED_DIMS], eigenvectors|:,- .REDUCED_DIMS:]), axis=1)



Here is the Ranking Operator

Ranking_operator
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Output Ranks (Fiedler Vector Ordering)

Ranking from bird to flight (greatest to least)

[('bird', 0.10682496574236461), ('flight', 0.07405044308261416), ('wings',
0.06795166019737214), ('seagull', 0.05237253912237341), ('bat', 0.050509732912895844),
('feathers', 0.040901599425686726), ('penguin', 0.013721569470986938), ('runs',
0.009300038104282584), ('ostrich', 0.006327943268444871)]

Ranking from bird (greatest to least)

[("bird', 0.06821484329639398), ('wings', 0.03905454827037636), ('flight',
0.03861012244597063), ('seagull', 0.03154862390402136), ('bat', 0.02702994653466408),
('feathers', 0.025852354246913036), ('penguin', 0.009838069472489839), ('runs',
0.007787291506159184), ('ostrich', 0.003810897837133623)]

Ranking from penguin (greatest to least)

[('penguin', 0.05111524080300288), ('ostrich', 0.029911422806821922), ('runs',
0.014030105982093257), ('seagull', 0.009914599034979397), ('bird',
0.009838069472489839), ('feathers', 0.008170846911161714), ('wings',
0.006046069210972645), ('flight', 0.0038834999984971), ('bat', 0.0027102214155942748)]



Thank youl!
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