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Introduction

Knowledge Base Completion
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Introduction
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Figure 1: Semantically similar paths connecting entity pair
(Microsoft, USA).
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0000 1- Path Ranking Algorithm (PRA)

Lao et al., 2010-2012
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Introduction

0000 2 - Vector representations of relations

m (Bordes+, 2013), (Nickel+, 2011), (Socher+, 2013) O O
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0000 3 - Cluster PRA

m Gardner et al., 2013-2014
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Recurrent Neural Networks for KB Completion

Recurrent Neural Networks for KB Completion
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Figure 2: Vector Representations of the paths are computed
by applying the composition function recursively.
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Recurrent Neural Networks for KB Completion

Composition
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Model Training
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Model Training

000ADO000DO0 POO
P(yx = 1;0) = sigmoid(vy(pr) - v,(9))
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wherep, = arg max(v,(pr) - v,(9)
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Zero-shot KB Completion
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Task
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Data

m ClueWeb dataset(Orr+, 2013) O Freebase O relation O 0 O
mentityd Freebase 00000000000 Oentity0O0 OO0
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m /people/person/place_of_birth
m /government/polled_entity/poll_scores
m /music/artist/genre
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Data

Entities 18M
Freebase triples 40M
ClueWeb triples 12M
Relations 25,994
Relation types tested 46
Avg. paths/relation 2.3M
Avg. training facts/relation 6638
Avg. positive test instances/relation | 3492
Avg. negative test instances/relation | 43,160
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Results - examplel

Relation:  /book/written_work/original language/  (book “x” written in language “y”)

Seen paths:

/book/written-work/previous_in_series — /book/written.work/author — /people/person/nationality — /people/person/nationality
— [people/person/languages

/book/written_work/author — /people/ethnicity/people ~! — /people/ethnicity/languages_spoken

Unseen paths:

“in”~ 1 - “writer”~* — /people/person/nationality ! — /people/person/languages

/book/written-work/author — addresses — /people/person/nationality ~! — /people/person/languages

Relation:  /people/person/place_of_birth/ (person “x” born in place “y”)

Seen paths:

“was,born,in” — /location/mailing_address/citytown ! — /location/mailing_address/state_province region
“from” — /location/location/contains ~ !

Unseen paths:

“born,in” — /location/location/contains — “near” !

“was,born,in” — <:0mm0nly,knol,'vn,as_l

-1

-1
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Results - example2

Relation:  /geography/river/cities/  (river “x
Seen paths:

“at” — /location/location/contains ~

“meets,the” — /transportation/bridge/body_of_water_spanned ! — /location/location/contains ~* — “in”
Unseen paths:

/geography/lake/outflow ~ ! — /location/location/contains ~
/geography/lake/outflow —' — /location/location/contains ~! — “near”

Relation:  /people/family/members/ (person “y” part of family “x”)

Seen paths:

Jroyalty/monarch/royal line~! — /people/person/children — /royalty/monarch/royal line

— /royalty/royal_line/monarchs_from_this_line

Jroyalty/royal_line/monarchs_from_this_line — /people/person/parents ~! — /people/person/parents ~! — /people/person/parents !
Unseen paths:

Jroyalty/monarch/royal line—! — “leader”~! — “king” — “was,married,to” !

“of,the” ! — “but,also,of” — “married” — “defended” !

flows through or borders “y”)

1

1
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Results - separate RNN

train with train with

top 1000 paths all paths
Method MAP MAP
PRA Classifier 43.46 51.31
Cluster PRA Classifier 46.26 53.23
Composition-Add H 40.23 || 4537
RNN-random 45.52 56.91
RNN 46.61 56.95
PRA Classifier-b 48.09 58.13
Cluster PRA Classifier-b || 48.72 58.02
RNN + PRA Classifier 49.92 58.42
RNN + PRA Classifier-b || 51.94 61.17

-b 00 0OPRAO bigram features 0 0 00O 0O
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Results - Zero-shot

train with train with

top 1000 paths all paths
Method MAP MAP
RNN 43.82 50.10
zero-shot || 19.28 20.61
Random 7.59

Table 4: Results comparing the zero-shot model
with supervised RNN and a random baseline on
10 types. RNN is the fully supervised model de-
scribed in section 3 while zero-shot is the model
described in section 4. The zero-shot model with-
out explicitly training for the target relation types
achieves impressive results by performing signifi-
cantly (p < 0.05) better than a random baseline.
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