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Open Relation Extraction (OpenRE)

� Discover new relations from open-domain corpus

� OpenRE is a clustering task

She married Polyctor, son of Aegyptus and Caliadne.

Jinnah left after his daughter Dina Wadia was born.

……

1.

2. Father

His favorite film was Lawrence Kasdan’s < French Kiss > (1995).1.

2. von Haselberg had a role in the Woody Allen film < Irrational Man >. Director

……

Head entity Tail entity



� In most modern KBs, relations are organized as hierarchies

� 1. crucial in establishing the relation schemes of KBs
� 2. better for users to understand
� 3. easy to utilize in downstream applications

Relation Hierarchy
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A toy hierarchy



� OpenRE is inherently in close 
connection with relation hierarchies

� 1. Integrating information from 
hierarchies into OpenRE models:
� better model relations’ inter-dependencies
� better extract new relations

� 2. Automatically adding novel relations 
to relation hierarchies:
� less time-consuming 
� do not need expert knowledge

Open Hierarchical Relation Extraction



OHRE Framework

� Relation Representation Learning-----
� Relation Embedding Encoder
� Dynamic hierarchical triplet objective
� Hierarchical curriculum learning
� Pair-wise Virtual Adversarial Training

� Relation Hierarchy Expansion----------
� Relation Prototype Learning
� Top-down hierarchy expansion algorithm

Better utilize hierarchical information

Better add novel relation to hierarchies



Representation Learning - Relation Embedding Encoder

Figure 2: Relation Embedding Encoder

Relation Instance Encoder: 

Measure distance between two representations



Representation Learning - Dynamic hierarchical triplet objective

� Given relation 𝑟! and 𝑟", randomly sample:
� anchor instance 𝑎, positive instance 𝑝 from 𝑟!
� negative instance 𝑛 from 𝑟"

� 𝑑(𝒗# , 𝒗$) < 𝑑(𝒗# , 𝒗%) at least dynamic margin 𝛼
� margin 𝛼 = #(%!,%")

()#(%!,%")
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Representation Learning - Hierarchical curriculum learning

� Train model with relation pair 
from shallow layer (𝑟!& and 𝑟"&) 
to deep layer (𝑟!' and 𝑟"').

� Use as a warm-up
Figure 3: OHRE samples triplets from relations in hierarchy 
following a shallow-to-deep paradigm.



Representation Learning - Pair-wise Virtual Adversarial Training

� For each randomly sampled instance pair, we add worst-case 
perturbations and penalize the loss changes as follows:

� Final loss is defined as:



Hierarchy Expansion – Relation Prototype Learning

� Cluster new relations from unsupervised data by Louvain
� a graph cluster algorithm
� automatically terminates clustering

� Prototype is represented with instances
� prototype of a novel relation consists of all its instances
� prototype of an existing relation contains all instances from itself and all 

children relations



Hierarchy Expansion – Top-down hierarchy expansion algorithm

� Similarity of two instances

� Similarity of two prototypes: 



Hierarchy Expansion – Top-down hierarchy expansion algorithm



Experiments – Datasets

� FewRel Hierarchy
� re-split from FewRel
� a supervised dataset created 

from Wikipedia and Wikidata.

� NYT-FB Hierarchy
� re-split from NYT-FB
� a distantly supervised dataset 

created from New York Times 
and Freebase



Experiments – Relation Clustering Results



Experiments – Relation Clustering Ablation study

1. hierarchical information is helpful in relation clustering. 
2. reducing over-fitting with Pair-wise VAT is important.



Experiments – Relation Expansion Results



� single relation without a 
parent (6 relations)

� relation with a parent in train 
set (8 relations)

� relation with a parent in test set 
(2 relations)

Experiments – Different Relation Topologies Results



Future Work

� Design methods to model the global interaction between new 
relations and hierarchy

� Develop end-to-end models to jointly optimize clustering and 
expansion stages for better results.



Thank you!

Code and Data: https://github.com/thunlp/OHRE
Contact: drogozhang@gmail.com

https://github.com/thunlp/OHRE

