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• Capture predicate-argument structures



Semantic Role Labeling (SRL)

 2

ARG0

AM-COM

eater

comitative

ARG1 meal

I  ate  pizza  with  friends  

• Find out “who did what to whom” in text 
• Capture predicate-argument structures

ARG0 eater ARG1 meal

I  ate  pizza  with  friends  



 3

Input1

SRL as BIO Tagging

visitMany tourists Disney to meet their favorite cartoon characters

B-VB-A0 I-A0 B-A1
B-AM-
PRP

I-AM-
PRP

I-AM-
PRP

I-AM-
PRP

I-AM-
PRP

I-AM-
PRP

Output1 ARG0 V ARG1 AM-PRP

Collobert et al., 2011, 
Zhou and Xu, 2015,  

He et. al, 2017,  
inter alia

Needs target predicate as input!
 (Prior works typically used gold predicates)



 4

Input1

SRL as BIO Tagging

visitMany tourists Disney to meet their favorite cartoon characters

B-VB-A0 I-A0 B-A1
B-AM-
PRP

I-AM-
PRP

I-AM-
PRP

I-AM-
PRP

I-AM-
PRP

I-AM-
PRP

Output1 ARG0 V ARG1 AM-PRP

Input2 visitMany tourists Disney to meet their favorite cartoon characters

OB-A0 I-A0 O O B-V B-A1 I-A1 I-A1 I-A1

Output2 ARG0 V ARG1

Needs to re-run the tagger for each predicate
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SRL as Predicting Word-Span Relations

ARG0 ARG1
AM-PRP

visitMany tourists Disney to meet their favorite cartoon characters

ARG0 ARG1
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SRL as Predicting Word-Span Relations

Advantages: 
* Jointly predict predicates 
* Span-level features 

(similar to Punyakanok08, FitzGerald15, inter alia)  

Challenge: 
* Too many possible edges (n2 argument spans x n predicates)

ARG0 ARG1
AM-PRP

visitMany tourists Disney to meet their favorite cartoon characters

ARG0 ARG1



Our Model
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Our Model: Overview

Input sentence

Word & Char
Embeddings

Highway
BiLSTMs

Many tourists visit Disney to meet their favorite cartoon characters

No predicate input!
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Our Model: Overview

Input sentence

Word & Char
Embeddings

Highway
BiLSTMs

Many tourists visit Disney to meet their favorite cartoon characters

Span
 Representation

Many tourists

tourists visit Disney

Disney to meet their

their favorite cartoon

cartoon characters
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(1) Construct span representations 
for all n2 spans!
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Span
 Representation
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(2) Local classifier over labels (including NULL) 
for all possible (predicate, argument) pairs

(1) Construct span representations 
for all n2 spans!

…

Our Model: Overview
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(2) Local classifier over labels (including NULL) 
for all possible (predicate, argument) pairs

(1) Construct span representations 
for all n2 spans!

…
(3) Greedy beam 
pruning for spans

Our Model: Overview



Input sentence

Word & Char
Embeddings

Highway
BiLSTMs

Many tourists visit Disney to meet their favorite cartoon characters

Span
 Representation
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their favorite cartoon

(1) Span Representations (2) Local Label 
Classifiers

(3) Span 
Pruning

(Same as Lee et al., 2017)



Input sentence

Word & Char
Embeddings

Highway
BiLSTMs

Many tourists visit Disney to meet their favorite cartoon characters

Span
 Representation
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LSTM boundary points

their favorite cartoon

(1) Span Representations (2) Local Label 
Classifiers

(3) Span 
Pruning

[BiLstm(w1 : wn)Start,BiLstm(w1 : wn)End]

(Same as Lee et al., 2017)

left context right context



Input sentence

Word & Char
Embeddings

Highway
BiLSTMs

Many tourists visit Disney to meet their favorite cartoon characters

Span
 Representation
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LSTM boundary points

Attention over words

their favorite cartoon

(1) Span Representations (2) Local Label 
Classifiers

(3) Span 
Pruning

[BiLstm(w1 : wn)Start,BiLstm(w1 : wn)End]

XEnd

i=Start
SoftMax(aStart : aEnd)i wi

(Same as Lee et al., 2017)



Disney to meet favorite cartoon charactersInput sentence

Word & Char
Embeddings

Highway
BiLSTMs

Many tourists visit

Span
 Representation

Node & Edge 
Scores

Labeling
Softmax
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(1) Span 
Representations (2) Local Label Classifiers (3) Span 

Pruning

predicateargument

ARG0
ARG1
ARG2

…
AM-TMP

…
𝜖 (No Edge)

n
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n2
<latexit sha1_base64="Cl3SwRPAtZyFFQe08H+ihuTViBc=">AAACCnicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBTZcV7QPaWCaTSTt0Mgkzk2IJ/QPd6n+4E7f+hL/hFzhNs7CtBwYO59zLPXO8mDOlbfvbKmxsbm3vFHdLe/sHh0fl45O2ihJJaItEPJJdDyvKmaAtzTSn3VhSHHqcdrzx7dzvTKhULBIPehpTN8RDwQJGsDbSvXisDcoVu2pnQOvEyUkFcjQH5Z++H5EkpEITjpXqOXas3RRLzQins1I/UTTGZIyHtGeowCFVbppFnaELo/goiKR5QqNM/buR4lCpaeiZyRDrkVr15uJ/Xs+fsFjlt54Wx5aT6ODGTZmIE00FWQQJEo50hOa9IJ9JSjSfGoKJZOYviIywxESb9kqmJGe1knXSrlUdu+rcXVXqjbyuIpzBOVyCA9dQhwY0oQUEhvACr/BmPVvv1of1uRgtWPnOKSzB+voFRgqbXA==</latexit><latexit sha1_base64="Cl3SwRPAtZyFFQe08H+ihuTViBc=">AAACCnicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBTZcV7QPaWCaTSTt0Mgkzk2IJ/QPd6n+4E7f+hL/hFzhNs7CtBwYO59zLPXO8mDOlbfvbKmxsbm3vFHdLe/sHh0fl45O2ihJJaItEPJJdDyvKmaAtzTSn3VhSHHqcdrzx7dzvTKhULBIPehpTN8RDwQJGsDbSvXisDcoVu2pnQOvEyUkFcjQH5Z++H5EkpEITjpXqOXas3RRLzQins1I/UTTGZIyHtGeowCFVbppFnaELo/goiKR5QqNM/buR4lCpaeiZyRDrkVr15uJ/Xs+fsFjlt54Wx5aT6ODGTZmIE00FWQQJEo50hOa9IJ9JSjSfGoKJZOYviIywxESb9kqmJGe1knXSrlUdu+rcXVXqjbyuIpzBOVyCA9dQhwY0oQUEhvACr/BmPVvv1of1uRgtWPnOKSzB+voFRgqbXA==</latexit><latexit sha1_base64="Cl3SwRPAtZyFFQe08H+ihuTViBc=">AAACCnicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBTZcV7QPaWCaTSTt0Mgkzk2IJ/QPd6n+4E7f+hL/hFzhNs7CtBwYO59zLPXO8mDOlbfvbKmxsbm3vFHdLe/sHh0fl45O2ihJJaItEPJJdDyvKmaAtzTSn3VhSHHqcdrzx7dzvTKhULBIPehpTN8RDwQJGsDbSvXisDcoVu2pnQOvEyUkFcjQH5Z++H5EkpEITjpXqOXas3RRLzQins1I/UTTGZIyHtGeowCFVbppFnaELo/goiKR5QqNM/buR4lCpaeiZyRDrkVr15uJ/Xs+fsFjlt54Wx5aT6ODGTZmIE00FWQQJEo50hOa9IJ9JSjSfGoKJZOYviIywxESb9kqmJGe1knXSrlUdu+rcXVXqjbyuIpzBOVyCA9dQhwY0oQUEhvACr/BmPVvv1of1uRgtWPnOKSzB+voFRgqbXA==</latexit><latexit sha1_base64="Cl3SwRPAtZyFFQe08H+ihuTViBc=">AAACCnicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBTZcV7QPaWCaTSTt0Mgkzk2IJ/QPd6n+4E7f+hL/hFzhNs7CtBwYO59zLPXO8mDOlbfvbKmxsbm3vFHdLe/sHh0fl45O2ihJJaItEPJJdDyvKmaAtzTSn3VhSHHqcdrzx7dzvTKhULBIPehpTN8RDwQJGsDbSvXisDcoVu2pnQOvEyUkFcjQH5Z++H5EkpEITjpXqOXas3RRLzQins1I/UTTGZIyHtGeowCFVbppFnaELo/goiKR5QqNM/buR4lCpaeiZyRDrkVr15uJ/Xs+fsFjlt54Wx5aT6ODGTZmIE00FWQQJEo50hOa9IJ9JSjSfGoKJZOYviIywxESb9kqmJGe1knXSrlUdu+rcXVXqjbyuIpzBOVyCA9dQhwY0oQUEhvACr/BmPVvv1of1uRgtWPnOKSzB+voFRgqbXA==</latexit>

their
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(1) Span 
Representations (2) Local Label Classifiers (3) Span 

Pruning

their

meetmany tourists

ARG0
ARG1
ARG2

…
AM-TMP

…
𝜖 (No Edge)
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(1) Span 
Representations (2) Local Label Classifiers (3) Span 

Pruning

their

meetDisney

ARG0
ARG1
ARG2

…
AM-TMP

…
𝜖 (No Edge)



Disney to  meet favorite cartoon charactersInput sentence

Word & Char
Embeddings

Highway
BiLSTMs

Many tourists visit

Span
 Representation

Node & Edge 
Scores

Labeling
Softmax
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(1) Span 
Representations (2) Local Label Classifiers (3) Span 

Pruning

P (ypred,arg = l | X) / exp(�(pred, arg, l))�(pred, arg, l)
<latexit sha1_base64="FDP4vzdLhw9DhfaiCwy1qR/1xlg="></latexit><latexit sha1_base64="FDP4vzdLhw9DhfaiCwy1qR/1xlg="></latexit><latexit sha1_base64="FDP4vzdLhw9DhfaiCwy1qR/1xlg="></latexit><latexit sha1_base64="FDP4vzdLhw9DhfaiCwy1qR/1xlg="></latexit>

/ exp( )
<latexit sha1_base64="yXNfyhLpCndh2SGQIpxOI+pXVcg=">AAACNHicdVDLSgMxFM34rPU16tLNYBEqQpkRQZcFNy4r2Ad0hpLJZNrQTBKTTGkZ+hH+jG71MwR34taFX2DazsK2eiDhcM693HtPKChR2nXfrJXVtfWNzcJWcXtnd2/fPjhsKJ5KhOuIUy5bIVSYEobrmmiKW0JimIQUN8P+zcRvDrBUhLN7PRI4SGCXkZggqI3Usc99IbnQ3MdDUfYfUhj9+5117JJbcadwlomXkxLIUevY337EUZpgphGFSrU9V+ggg1ITRPG46KcKC4j6sIvbhjKYYBVk06PGzqlRIifm0jymnan6uyODiVKjJDSVCdQ9tehNxL+8djQgQuWzhrNh85vo+DrICBOpxgzNFolT6mjuTBJ0IiIx0nRkCESSmFsc1IMSIm1yLpqQvMVIlknjouK5Fe/uslSt5nEVwDE4AWXggStQBbegBuoAgUfwDF7Aq/VkvVsf1uesdMXKe47AHKyvH36prTs=</latexit><latexit sha1_base64="yXNfyhLpCndh2SGQIpxOI+pXVcg=">AAACNHicdVDLSgMxFM34rPU16tLNYBEqQpkRQZcFNy4r2Ad0hpLJZNrQTBKTTGkZ+hH+jG71MwR34taFX2DazsK2eiDhcM693HtPKChR2nXfrJXVtfWNzcJWcXtnd2/fPjhsKJ5KhOuIUy5bIVSYEobrmmiKW0JimIQUN8P+zcRvDrBUhLN7PRI4SGCXkZggqI3Usc99IbnQ3MdDUfYfUhj9+5117JJbcadwlomXkxLIUevY337EUZpgphGFSrU9V+ggg1ITRPG46KcKC4j6sIvbhjKYYBVk06PGzqlRIifm0jymnan6uyODiVKjJDSVCdQ9tehNxL+8djQgQuWzhrNh85vo+DrICBOpxgzNFolT6mjuTBJ0IiIx0nRkCESSmFsc1IMSIm1yLpqQvMVIlknjouK5Fe/uslSt5nEVwDE4AWXggStQBbegBuoAgUfwDF7Aq/VkvVsf1uesdMXKe47AHKyvH36prTs=</latexit><latexit sha1_base64="yXNfyhLpCndh2SGQIpxOI+pXVcg=">AAACNHicdVDLSgMxFM34rPU16tLNYBEqQpkRQZcFNy4r2Ad0hpLJZNrQTBKTTGkZ+hH+jG71MwR34taFX2DazsK2eiDhcM693HtPKChR2nXfrJXVtfWNzcJWcXtnd2/fPjhsKJ5KhOuIUy5bIVSYEobrmmiKW0JimIQUN8P+zcRvDrBUhLN7PRI4SGCXkZggqI3Usc99IbnQ3MdDUfYfUhj9+5117JJbcadwlomXkxLIUevY337EUZpgphGFSrU9V+ggg1ITRPG46KcKC4j6sIvbhjKYYBVk06PGzqlRIifm0jymnan6uyODiVKjJDSVCdQ9tehNxL+8djQgQuWzhrNh85vo+DrICBOpxgzNFolT6mjuTBJ0IiIx0nRkCESSmFsc1IMSIm1yLpqQvMVIlknjouK5Fe/uslSt5nEVwDE4AWXggStQBbegBuoAgUfwDF7Aq/VkvVsf1uesdMXKe47AHKyvH36prTs=</latexit><latexit sha1_base64="yXNfyhLpCndh2SGQIpxOI+pXVcg=">AAACNHicdVDLSgMxFM34rPU16tLNYBEqQpkRQZcFNy4r2Ad0hpLJZNrQTBKTTGkZ+hH+jG71MwR34taFX2DazsK2eiDhcM693HtPKChR2nXfrJXVtfWNzcJWcXtnd2/fPjhsKJ5KhOuIUy5bIVSYEobrmmiKW0JimIQUN8P+zcRvDrBUhLN7PRI4SGCXkZggqI3Usc99IbnQ3MdDUfYfUhj9+5117JJbcadwlomXkxLIUevY337EUZpgphGFSrU9V+ggg1ITRPG46KcKC4j6sIvbhjKYYBVk06PGzqlRIifm0jymnan6uyODiVKjJDSVCdQ9tehNxL+8djQgQuWzhrNh85vo+DrICBOpxgzNFolT6mjuTBJ0IiIx0nRkCESSmFsc1IMSIm1yLpqQvMVIlknjouK5Fe/uslSt5nEVwDE4AWXggStQBbegBuoAgUfwDF7Aq/VkvVsf1uesdMXKe47AHKyvH36prTs=</latexit>

their
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Many tourists meetSpan 
Representation

Pred./Arg. 
score

�a(“Many tourists”)
<latexit sha1_base64="Ss5Tl4FoKSKJRKvsg4oMl04Ft/0="></latexit><latexit sha1_base64="Ss5Tl4FoKSKJRKvsg4oMl04Ft/0="></latexit><latexit sha1_base64="Ss5Tl4FoKSKJRKvsg4oMl04Ft/0="></latexit><latexit sha1_base64="Ss5Tl4FoKSKJRKvsg4oMl04Ft/0="></latexit>

�p(“meet”)

(1) Span 
Representations (2) Local Label Classifiers (3) Span 

Pruning

�(pred, arg, l) = �a(arg) + �p(pred) + �(l)
rel(arg, pred)

<latexit sha1_base64="F2SSBYlFAcaRsK5CIxHyBXBOdoE="></latexit><latexit sha1_base64="F2SSBYlFAcaRsK5CIxHyBXBOdoE="></latexit><latexit sha1_base64="F2SSBYlFAcaRsK5CIxHyBXBOdoE="></latexit>

�(pred, arg, l)
<latexit sha1_base64="FDP4vzdLhw9DhfaiCwy1qR/1xlg="></latexit><latexit sha1_base64="FDP4vzdLhw9DhfaiCwy1qR/1xlg="></latexit><latexit sha1_base64="FDP4vzdLhw9DhfaiCwy1qR/1xlg="></latexit><latexit sha1_base64="FDP4vzdLhw9DhfaiCwy1qR/1xlg="></latexit>
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Many tourists meetSpan 
Representation

Edge score

Pred./Arg. 
score

�(ARG1)
rel (“Many tourists”, “meet”)�(ARG0)

rel (“Many tourists”, “meet”)

�a(“Many tourists”)
<latexit sha1_base64="Ss5Tl4FoKSKJRKvsg4oMl04Ft/0="></latexit><latexit sha1_base64="Ss5Tl4FoKSKJRKvsg4oMl04Ft/0="></latexit><latexit sha1_base64="Ss5Tl4FoKSKJRKvsg4oMl04Ft/0="></latexit><latexit sha1_base64="Ss5Tl4FoKSKJRKvsg4oMl04Ft/0="></latexit>

�p(“meet”)

(1) Span 
Representations (2) Local Label Classifiers (3) Span 

Pruning

�(pred, arg, l) = �a(arg) + �p(pred) + �(l)
rel(arg, pred)

<latexit sha1_base64="F2SSBYlFAcaRsK5CIxHyBXBOdoE="></latexit><latexit sha1_base64="F2SSBYlFAcaRsK5CIxHyBXBOdoE="></latexit><latexit sha1_base64="F2SSBYlFAcaRsK5CIxHyBXBOdoE="></latexit>

�(pred, arg, l)
<latexit sha1_base64="FDP4vzdLhw9DhfaiCwy1qR/1xlg="></latexit><latexit sha1_base64="FDP4vzdLhw9DhfaiCwy1qR/1xlg="></latexit><latexit sha1_base64="FDP4vzdLhw9DhfaiCwy1qR/1xlg="></latexit><latexit sha1_base64="FDP4vzdLhw9DhfaiCwy1qR/1xlg="></latexit>
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Many tourists meetSpan 
Representation

Combined 
score

Softmax

Edge score

Pred./Arg. 
score

�(ARG1)
rel (“Many tourists”, “meet”)�(ARG0)

rel (“Many tourists”, “meet”)

�a(“Many tourists”)
<latexit sha1_base64="Ss5Tl4FoKSKJRKvsg4oMl04Ft/0="></latexit><latexit sha1_base64="Ss5Tl4FoKSKJRKvsg4oMl04Ft/0="></latexit><latexit sha1_base64="Ss5Tl4FoKSKJRKvsg4oMl04Ft/0="></latexit><latexit sha1_base64="Ss5Tl4FoKSKJRKvsg4oMl04Ft/0="></latexit>

�p(“meet”)

�(“Many tourists”, “meet”,ARG0) �(“Many tourists”, “meet”,ARG1)

�(“Many tourists”, “meet”, ✏) = 0

ARG0

(1) Span 
Representations (2) Local Label Classifiers (3) Span 

Pruning

�(pred, arg, l) = �a(arg) + �p(pred) + �(l)
rel(arg, pred)

<latexit sha1_base64="F2SSBYlFAcaRsK5CIxHyBXBOdoE="></latexit><latexit sha1_base64="F2SSBYlFAcaRsK5CIxHyBXBOdoE="></latexit><latexit sha1_base64="F2SSBYlFAcaRsK5CIxHyBXBOdoE="></latexit>



Input sentence

Word & Char
Embeddings

Highway
BiLSTMs

Many tourists visit Disney to meet their favorite cartoon characters

Span
 Representation

Many tourists

tourists visit Disney

Disney to meet their

their favorite cartoon

cartoon characters
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(1) Span 
Representations

(2) Local Label 
Classifiers (3) Span Pruning

O(n2) arguments, O(n) predicates, 
—> O(n3) edges!  



Input sentence

Word & Char
Embeddings

Highway
BiLSTMs

Many tourists visit Disney to meet their favorite cartoon characters

Span
 Representation

Many tourists

tourists visit Disney

Disney to meet their

their favorite cartoon

cartoon characters

Only keep top O(n) spans 
using their unary scores
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(1) Span 
Representations

(2) Local Label 
Classifiers (3) Span Pruning

�a(“many tourists”) = 2.5
<latexit sha1_base64="6qwwvAYOfJnvm20og4XIEFylnCM="></latexit><latexit sha1_base64="6qwwvAYOfJnvm20og4XIEFylnCM="></latexit><latexit sha1_base64="6qwwvAYOfJnvm20og4XIEFylnCM="></latexit><latexit sha1_base64="6qwwvAYOfJnvm20og4XIEFylnCM="></latexit>

�a(“tourists visit Disney”) = �0.8
<latexit sha1_base64="Hd3Kgz6SWV4jo9WWpZUelG17YmI="></latexit><latexit sha1_base64="Hd3Kgz6SWV4jo9WWpZUelG17YmI="></latexit><latexit sha1_base64="Hd3Kgz6SWV4jo9WWpZUelG17YmI="></latexit><latexit sha1_base64="Hd3Kgz6SWV4jo9WWpZUelG17YmI="></latexit>

...<latexit sha1_base64="7Iu17wX+vYl0vGV+JihJ1bF/x/o=">AAACEXicbVDLSsNAFJ3UV62vqks3wSK4CokIuiy4cVnBPrANZTK5bYdOJmHmprSEfoVu9T/ciVu/wN/wC5y2WdjWAwOHc+7lnjlBIrhG1/22ChubW9s7xd3S3v7B4VH5+KSh41QxqLNYxKoVUA2CS6gjRwGtRAGNAgHNYHg385sjUJrH8hEnCfgR7Uve44yikZ46CGPMHMeZdssV13HnsNeJl5MKyVHrln86YczSCCQyQbVue26CfkYVciZgWuqkGhLKhrQPbUMljUD72Tzx1L4wSmj3YmWeRHuu/t3IaKT1JArMZERxoFe9mfif1w5HPNH5rfHi2HIS7N36GZdJiiDZIkgvFTbG9qweO+QKGIqJIZQpbv5iswFVlKEpsWRK8lYrWSeNK8dzHe/hulKt5nUVyRk5J5fEIzekSu5JjdQJI5K8kFfyZj1b79aH9bkYLVj5zilZgvX1C658nj8=</latexit><latexit sha1_base64="7Iu17wX+vYl0vGV+JihJ1bF/x/o=">AAACEXicbVDLSsNAFJ3UV62vqks3wSK4CokIuiy4cVnBPrANZTK5bYdOJmHmprSEfoVu9T/ciVu/wN/wC5y2WdjWAwOHc+7lnjlBIrhG1/22ChubW9s7xd3S3v7B4VH5+KSh41QxqLNYxKoVUA2CS6gjRwGtRAGNAgHNYHg385sjUJrH8hEnCfgR7Uve44yikZ46CGPMHMeZdssV13HnsNeJl5MKyVHrln86YczSCCQyQbVue26CfkYVciZgWuqkGhLKhrQPbUMljUD72Tzx1L4wSmj3YmWeRHuu/t3IaKT1JArMZERxoFe9mfif1w5HPNH5rfHi2HIS7N36GZdJiiDZIkgvFTbG9qweO+QKGIqJIZQpbv5iswFVlKEpsWRK8lYrWSeNK8dzHe/hulKt5nUVyRk5J5fEIzekSu5JjdQJI5K8kFfyZj1b79aH9bkYLVj5zilZgvX1C658nj8=</latexit><latexit sha1_base64="7Iu17wX+vYl0vGV+JihJ1bF/x/o=">AAACEXicbVDLSsNAFJ3UV62vqks3wSK4CokIuiy4cVnBPrANZTK5bYdOJmHmprSEfoVu9T/ciVu/wN/wC5y2WdjWAwOHc+7lnjlBIrhG1/22ChubW9s7xd3S3v7B4VH5+KSh41QxqLNYxKoVUA2CS6gjRwGtRAGNAgHNYHg385sjUJrH8hEnCfgR7Uve44yikZ46CGPMHMeZdssV13HnsNeJl5MKyVHrln86YczSCCQyQbVue26CfkYVciZgWuqkGhLKhrQPbUMljUD72Tzx1L4wSmj3YmWeRHuu/t3IaKT1JArMZERxoFe9mfif1w5HPNH5rfHi2HIS7N36GZdJiiDZIkgvFTbG9qweO+QKGIqJIZQpbv5iswFVlKEpsWRK8lYrWSeNK8dzHe/hulKt5nUVyRk5J5fEIzekSu5JjdQJI5K8kFfyZj1b79aH9bkYLVj5zilZgvX1C658nj8=</latexit><latexit sha1_base64="7Iu17wX+vYl0vGV+JihJ1bF/x/o=">AAACEXicbVDLSsNAFJ3UV62vqks3wSK4CokIuiy4cVnBPrANZTK5bYdOJmHmprSEfoVu9T/ciVu/wN/wC5y2WdjWAwOHc+7lnjlBIrhG1/22ChubW9s7xd3S3v7B4VH5+KSh41QxqLNYxKoVUA2CS6gjRwGtRAGNAgHNYHg385sjUJrH8hEnCfgR7Uve44yikZ46CGPMHMeZdssV13HnsNeJl5MKyVHrln86YczSCCQyQbVue26CfkYVciZgWuqkGhLKhrQPbUMljUD72Tzx1L4wSmj3YmWeRHuu/t3IaKT1JArMZERxoFe9mfif1w5HPNH5rfHi2HIS7N36GZdJiiDZIkgvFTbG9qweO+QKGIqJIZQpbv5iswFVlKEpsWRK8lYrWSeNK8dzHe/hulKt5nUVyRk5J5fEIzekSu5JjdQJI5K8kFfyZj1b79aH9bkYLVj5zilZgvX1C658nj8=</latexit>



Results & Analysis
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End-to-End SRL Results

BIO-based,  
pipelined predicate ID
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 23

End-to-End SRL Results

With ELMo, over 3 points improvement over SotA ensemble!

*ELMo: Deep Contextualized Word Representations, Peters et al., 2018
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Span-based vs. BIO

BIO 
(He17)

Span-based 
(this work)

Inputs (Sentence, 
Predicate) Sentence

Predicate Identification Pipelined Joint

Global Consistency

Long-range Dependency
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Span-based vs. BIO

BIO 
(He17)

Span-based 
(this work)

Inputs (Sentence, 
Predicate) Sentence

Predicate Identification Pipelined Joint

Global Consistency

Long-range Dependency

Due to the strong independence 
assumption we make.
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Span-based vs. BIO

BIO 
(He17)

Span-based 
(this work)

Inputs (Sentence, 
Predicate) Sentence

Predicate Identification Pipelined Joint

Global Consistency

Long-range Dependency

Due to the strong independence 
assumption we make.

By allowing direct interaction 
between predicates and arguments



Conclusion
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• Joint prediction of predicates and arguments



Conclusion
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• Our recipe:  
1. Contextualized span 

representations 
2. Local label classifiers 
3. Greedy span pruning

• Joint prediction of predicates and arguments



Conclusion
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• Our recipe:  
1. Contextualized span 

representations 
2. Local label classifiers 
3. Greedy span pruning

• Joint prediction of predicates and arguments

• Future work: Improve global consistency, use span 
representations for downstream tasks, etc.



THANK YOU!
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Code and pertained models: 
https://github.com/luheng/lsgn

https://github.com/luheng/lsgn

