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|. Problem: Incoherent Mention-level NLP Annotations
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2. Solution: Coherence via Ontology

ontological background knowledge

Eric Clapton is one of the greatest guitar players.
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Mr.Washington was runner-up at Wimbledon in 1996.
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The GWV Bridge is a suspension bridge over the Hudson

George Washington Bridge &
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3. General Probabilistic Model
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4. Model Instantiated on NERC + EL

Conditional Independence Assumptions Ontological Background Knowledge
(1) P(a|m, B, K,C) =[[. P(a;lm, B, K,C) A,

(2)P(a;|m, B, K) = P(a;|m, B) PASIELS,
B3)P(Cla;,m,B,K) = P(Cla; K)

™ entity mention

a = (al . an) NLP annotations

6,016,695 entities =
Taxonomy of 568,255 classes “a

WIKIPEDIA
The Free Encyclopedia

(only ingoing links)
B NLP Background Knowledge
K “The” Ontological Knowledge

C'  Entity’s ontological class set (from K)

Estimating NERC
\(&)) = arg max, P(a|m, B, K) P(Claxgre, K) = a-P(C|K)+(1—a)-P(Claxgre, G)
M ’ t
P(alm,B,K) = > ,P(a,Cim,B,K) nk(C) na(C, angre)
CP ZC' nK(C,) ZC' nG(Cla aNERC)
P(a,Clm, B, K) = P(C|m,B,K) - P(a|m,B,K,C) Prior (popularity based Computed from gold corpus

on entity ingoing links) (NERC + class annotations)

@ P(C|lm,B,K)-]].P(a;lm,B, K, C)

CP Hz P(a’ia C‘mv B7 K)
-~ P(C|m,B,K)"1

Consider only class sets restricted to popular classes
(seen at least n" times in the gold corpus)

1 Estimating EL

P(Clm, B, K) 2 ([T, S, P(a;,C|m, B, K))
P(C‘aELa K) — l{CK(a'EL)}(C)

P(a"ia C‘ma B, K)Q_P P(a”L‘maBaK) ' P(C‘O@,TI’L,B,K)

@@ P(a;|lm, B) - P(C|a;, K)
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confidence score learned from data

5. Evaluation

Deterministically computable from the classes of the entity
(possibly leveraging alignments between EL Knowledge Base

and y3G0 )

Tools: Stanford CoreNLP DBpediaSjzatiffo/i:

[
NERC EL NERC+EL —
P R R P R R P R R ’
Gold Corpus (NERC): AIDA CoNLL-YAGO (train) AIDA
standard  9430% 87.50% 90.80% 66.20% 6520% 65.60% 63.40% 62.50% 63.00% FONDAZIONE
with JPARK  95.00% 88.10% 91.40% 67.10% 6540% 66.20% 65.50% 63.70% 64.60%
Datasets: (1) AIDA CoNLL-YAGO (test-b) A 070% 0.60% 0.60% 090% 020% 0.60% 2.10% 120% 1.60% BRUNO KESSLER
1JCA I (2) MEANTIME  (3) TAC-KBP MEANTIME
standard ~ 88.20% 69.50% 71.70% 70.30% 55.60% 62.10% 63.50% 50.20% 56.10%
. . with JPARK ~ 91.40% 72.00% 80.50% 70.50% 55.70% 62.20% 67.00% 53.00% 59.20%
ECA| Research question: Does thew posterior A 320% 250% 280% 020% 0.10% 0.10% 3.50% 2.80% 3.10%
joint revision of the annotatidns rrom Stanford TAC.KBP
eNLP (NERC) and DBpedi lisht (EL standard  91.10% 65.20% 76.00% 40.10% 42.30% 41.20% 36.70% 38.60% 37.60%
2018 ore (NERC) pedia Spotlight (EL), with JPARK ~ 92.60% 66.30% 77.20% 41.20% 42.60% 41.90% 38.90% 40.20% 39.50%
via YAGO, improve their performances? A 150% 110% 120% 110% 030% 070% 220% 1.60% 1.90%

Measures: NERC / EL / NERC+EL

H4479

Restricted to gold mentions. Similar improvements also considering all
mentions, and macro-averaging by document or by NERC type.




