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How can we assess and improve the coherence of the 
various NLP annotations on an entity mention?

RESEARCH PROBLEM
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Contributions

• A concrete instantiation of the models for NERC and 
EL (using YAGO as ontological knowledge) 

• Application of the NERC and EL models to revise the 
annotations of Stanford NER and DBpedia Spotlight
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NERC and EL Model
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 [Suchanek et al., 2007]
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# co-occurences 

_~



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

Estimating 



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

Estimating 

=



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

Estimating 

==

Prior (popularity based
on entity ingoing links)



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

Estimating 

==

Prior (popularity based
on entity ingoing links)

Consider only class sets restricted to popular classes
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Estimating 

{1   entity aEL is “instance” of C
0   otherwise

Leverage alignments between EL Knowledge Base and

classes of the
entity from linking



Application and Evaluation



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

Tools

• NERC:                             [Finkel et al., 2005] 

• EL:                        [Daiber et al., 2013]



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

NERC+EL Datasets 

• AIDA CoNLL-YAGO [Hoffart et al., 2011]

• MEANTIME [Minard et al., 2016]

• TAC-KBP [ Ji et al., 2011] 



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

NERC+EL Datasets 

• AIDA CoNLL-YAGO [Hoffart et al., 2011]

• MEANTIME [Minard et al., 2016]

• TAC-KBP [ Ji et al., 2011] 

learned from AIDA CoNLL-YAGO (train)



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

Does the             posteriori joint revision of 
the annotations from Stanford NER and 

DBpedia Spotlight, via YAGO, improve their 
NERC and EL performances?

 

Research Question



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

Does the             posteriori joint revision of 
the annotations from Stanford NER and 

DBpedia Spotlight, via YAGO, improve their 
NERC and EL performances?

 

Research Question



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

Results

Bold = statistical significant (approx. rand. test)



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

Results

Bold = statistical significant (approx. rand. test)



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

Results

Bold = statistical significant (approx. rand. test)



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

Does the             posteriori joint revision of 
the annotations from Stanford NER and 

DBpedia Spotlight, via YAGO, improve their 
NERC and EL performances?

 

Research Question



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

Does the             posteriori joint revision of 
the annotations from Stanford NER and 

DBpedia Spotlight, via YAGO, improve their 
NERC and EL performances?

 

Research Question



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

Contributions

Marco Rospocher, Francesco Corcoglioniti
Joint Posterior Revision of NLP Annotations via Ontological Knowledge
IJCAI-18

Marco Rospocher
An Ontology-Driven Probabilistic Soft Logic Approach to Improve NLP Entity Annotations
ISWC-18



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

Don’t m
iss: 

21 Nov 2
018

Lise 
Geto

or K
eyn

ote!



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

               in a nutshell (1/3)



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

               in a nutshell (1/3)

weight



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

               in a nutshell (1/3)

weight variable



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

               in a nutshell (1/3)

weight variable predicate



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

               in a nutshell (1/3)

weight variable predicate atom



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

               in a nutshell (1/3)

weight variable predicate atom

body



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

               in a nutshell (1/3)

weight variable predicate atom

body head



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

               in a nutshell (1/3)

grounding



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

               in a nutshell (1/3)

grounding

soft-truth value ∈ [0,1]



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

               in a nutshell (1/3)

grounding

soft-truth value ∈ [0,1]

Interpretation



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

               in a nutshell (2/3)

Lukasiewicz
t-norm/co-norm



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

               in a nutshell (2/3)

Lukasiewicz
t-norm/co-norm

rule is satisfied iff



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

               in a nutshell (2/3)

Lukasiewicz
t-norm/co-norm

rule is satisfied iff
distance to satisfaction 



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

               in a nutshell (2/3)

Lukasiewicz
t-norm/co-norm

rule is satisfied iff
distance to satisfaction 



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

               in a nutshell (2/3)

Lukasiewicz
t-norm/co-norm

rule is satisfied iff
distance to satisfaction 

0.6 0.6 0.5



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

               in a nutshell (2/3)

Lukasiewicz
t-norm/co-norm

rule is satisfied iff
distance to satisfaction 

0.6 0.6 0.5

0.8 0.9 0.3



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

               in a nutshell (2/3)

Lukasiewicz
t-norm/co-norm

rule is satisfied iff
distance to satisfaction 

0.6 0.6 0.5

0.8 0.9 0.3



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

               in a nutshell (3/3)



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

               in a nutshell (3/3)

constant



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

               in a nutshell (3/3)

constant all rules 



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

               in a nutshell (3/3)

constant

weight

all rules 



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

               in a nutshell (3/3)

constant

weight distance to satisfaction

all rules 



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

               in a nutshell (3/3)

constant

weight distance to satisfaction

all rules 

{1,2}



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

               in a nutshell (3/3)

Most Probable Explanation (MPE): overall interpretation 
with the maximum probability 

constant

weight distance to satisfaction

all rules 

{1,2}
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coherence estimation

hyperparameters

Classes Annotation coherence
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• Determine soft-truth value of            for all combination of 
annotations for a given mention

• Best combination: highest soft-truth value of 

• Trust model prediction only if above a given threshold

MPE Inference



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

Example

Lincoln is based in Michigan.



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

Example

Lincoln is based in Michigan.



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

Example

Lincoln is based in Michigan.



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

Example

Lincoln is based in Michigan.



Application and Evaluation



Improving NLP Entity Annotations via Ontological KnowledgeMarco Rospocher

Background Knowledge

6,016,695 entities
Taxonomy of 568,255 classes 

 [Suchanek et al., 2007]
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✓ very fast

✓ simple model construction

✓ intuitive formulation

✓ extensible to cross-
mention information
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Conclusions

• Ontological knowledge does really help improving NLP entity 
annotations

• Two approaches:

• Instantiation of the models for the NERC and EL tasks
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Conclusions

• Empirical confirmation (3 datasets) of the capability of the 
models to improve the quality of the annotations

• Applicable to “any” NERC and EL tools 

• Future Work:
- application to other tasks (e.g., SRL)
- application to fine-grained NERC 
- Testing different background knowledge (e.g., DBpedia, Wikidata)
- cross-mention coherence
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