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Architecture Overview
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Resources for Semi-Automatic Extensions

Ontology Entities Size
KnowItAll n/a 29,835
SUMO 20,000 70,000
WordNet 117,659 821,492
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. ]
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. ]

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

. [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. ]
[0. 2.8 0.5 1.5 0. 0. 0. 1. 1. ]]



Set Up Matrix
Set up a Matrix of Terms Sorted 
Lexicographically (for indexing)

Set up a Matrix of Distances 
between Terms (for ranking)



Normalize using the Determinant



Solve using Eigendecomposition



Here is the Ranking Operator
Ranking_operator
[[0.02163871 0.02702995 0.01004569 0.02347979 0.00049209 0.00271022
0.00143471 0.01328967 0.02286122]

[0.02702995 0.06821484 0.02585235 0.03861012 0.0038109 0.00983807
0.00778729 0.03154862 0.03905455]

[0.01004569 0.02585235 0.02026239 0.01504925 0.00378538 0.00817085
0.00806952 0.02073618 0.02011635]

[0.02347979 0.03861012 0.01504925 0.03544032 0.00251705 0.0038835
0.00151275 0.02082392 0.02889711]

[0.00049209 0.0038109 0.00378538 0.00251705 0.04819012 0.02991142
0.01316256 0.01167059 0.00114248]

[0.00271022 0.00983807 0.00817085 0.0038835 0.02991142 0.05111524
0.01403011 0.0099146 0.00604607]

[0.00143471 0.00778729 0.00806952 0.00151275 0.01316256 0.01403011
0.00973211 0.00902036 0.00348782]

[0.01328967 0.03154862 0.02073618 0.02082392 0.01167059 0.0099146
0.00902036 0.02831261 0.02636723]

[0.02286122 0.03905455 0.02011635 0.02889711 0.00114248 0.00604607
0.00348782 0.02636723 0.03524017]]



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 you!

• Questions?


