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Semantic Parsing

Natural language text ⇒ Meaning representation (MR)

E.g.
Caesar was stabbed by Brutus.

stab(Brutus, Caesar)
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Shallow-to-Deep Semantic Processing

Shallow

Deep

stab(Brutus, Caesar)

(Caesar, was stabbed, by Brutus)Open Information Extraction

Semantic Role labeling

Semantic Parsing

Task MR

CaesarBrutus
stab

A+r. Val.
… …

A+r. Val.
… …A+r. Val.

… …
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Semantic Parsing

Natural language text ⇒ Meaning representation (MR)
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Natural language text ⇒ Meaning representation (MR)

Broad-Coverage Semantic Parsing
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Semantic 
ParserNatural Language Meaning Representation

Domains
News Email

tweets ...

Genres
satire

poetry

fiction

…

Languages
English German

Chinese
Spanish

…

General-Purpose
Logical Forms

CCG
MRS AMR

…Lambda DCS

Executable 
Queries

SQL SPARQL

Python …
Structures

Tuples Trees

Graphs
DAGs

…



Broad-Coverage Semantic Parsing
(A long-standing topic of interest in CL)

Combinatory 
Categorical Grammar 

(CCG; Steedman 1996)

Discourse Representation Theory
(DRT; Kamp, 1984, 1993; Bos, 2008)

Head-driven Phrase 
Structure Grammar

(HPSG; Pollard and Sag, 1994)

Minimal Recursion Semantics 
(MRS; Copestake et al., 2005)

Abstract Meaning 
Representation

(AMR; Banarescu et al., 2013)

Universal 
Decompositional Semantics

(UDS; Reisinger et al., 2015; 
White et al., 2016)

Universal Conceptual 
Cognitive Annotation

(UCCA; Abend and Rappoport, 2013)

(Not a full enumeration.) 

Lenhart Schubert. 2015. Semantic Representation. AAAI
Omri Abend and Ari Rappoport. 2017. The State of the Art in Semantic Representation. ACL 6



AMR Bibliography
https://nert-nlp.github.io/AMR-Bibliography/

Annotation, Parsing, Generation, Applications, Alignment, AMR Extensions, Multilingual, etc.

https://nert-nlp.github.io/AMR-Bibliography/


Abstract Meaning Representation (AMR)

Clint Eastwood's ad for Chrysler makes them the winner.
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AMR: Instances

Clint Eastwood's ad for Chrysler makes them the winner.
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Clint Eastwood's ad for Chrysler makes them the winner.

AMR: Instances
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Clint Eastwood's ad for Chrysler makes them the winner.

AMR: Relations
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Clint Eastwood's ad for Chrysler makes them the winner.

AMR: Relations
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Clint Eastwood's ad for Chrysler makes them the winner.

AMR: Reentrancy
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Clint Eastwood's ad for Chrysler makes them the winner.

Challenge #1: Reentrancy
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Clint Eastwood's ad for Chrysler makes them the winner.

Challenge #2: Lack of Alignment
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Challenge #3: Limited Labeled Data 

AMR 1.0 (LDC2014T12)
▸~10k training / 1k development / 1k test pairs

AMR 2.0 (LDC2017T10)
▸~37k training / 1k development / 1k test pairs

WMT18 en-zh
▸~22M training / 10k development / 2k test pairs
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Three Challenges in AMR Parsing

Is there a way to 1) explicitly resolve reentrancy,
2) eliminate requirement for alignment, and
3) efficiently achieve SOTA w/ limited data?

1) Reentrancy 2) Lack of Alignment 3) Limited Data



AMR Parsing as Sequence-to-Graph Transduction

The victim could help himself.

possible help victim victim

possible help victim victim

ARG1
ARG1

ARG0

Node Prediction

Edge Prediction

2 3 31

2 3 31

The victim could help himself.

possible help victim victim

possible help victim victim

ARG1
ARG1

ARG0

Node Prediction

Edge Prediction

2 3 31

2 3 31

The victim could help himself.

possible help victim victim

possible help victim victim

ARG1
ARG1

ARG0

Node Prediction

Edge Prediction

2 3 31

2 3 31

Node Prediction

Edge Prediction

(Sequence Transduction)

(Graph-based Parsing)

1) Reentrancy
2) Alignment
3) Limited Data

Challenges



Another View of Reentrancy

possible-01 help-01 victim

ARG1

ARG1

ARG0

possible-01 help-01 2 victim 3 victim 3

ARG1 ARG1

ARG0

1

(a)

(b)
possible-01 help-01 victim

ARG1

ARG1

ARG0

possible-01 help-01 2 victim 3 victim 3

ARG1 ARG1

ARG0

1

(a)

(b)
Duplicate the node

AMR Graph

AMR Tree



Another View of Reentrancy

possible-01 help-01 victim

ARG1

ARG1

ARG0

possible-01 help-01 2 victim 3 victim 3

ARG1 ARG1

ARG0

1

(a)

(b)
possible-01 help-01 victim

ARG1

ARG1

ARG0

possible-01 help-01 2 victim 3 victim 3

ARG1 ARG1

ARG0

1

(a)

(b)

Assign Node Indices

AMR Graph

AMR Tree



Our Approach in a Nutshell

The victim could help himself.

possible help victim victim

possible help victim victim

ARG1
ARG1

ARG0

Node Prediction

Edge Prediction

2 3 31

2 3 31

The victim could help himself.

possible help victim victim

possible help victim victim

ARG1
ARG1

ARG0

Node Prediction

Edge Prediction

2 3 31

2 3 31

The victim could help himself.

possible help victim victim

possible help victim victim

ARG1
ARG1

ARG0

Node Prediction

Edge Prediction

2 3 31

2 3 31

Node Prediction

Edge Prediction

AMR Tree

1) Reentrancy
2) Aligners
3) Limited Data

Challenges



Extended Pointer-Generator Net
(Node Prediction)

The victim could help himself <S> possible help victim

MLP

a zoo

Switch

pgen
<latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit><latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit><latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit><latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit>

Source 
Attention

Distribution

Target 
Attention

Distribution

Vocabulary
Distributionptgt

<latexit sha1_base64="Rqf255uaSR5j8lnvl9aZa1jGXzI=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpbhJ2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFBE0UaCETqKBqUBCOxhfz/z2A2gj4ugOJwn4ig0jEQrO0Er3Sb+H8IRaZTjEab9ccavuHHSVeDmpkByNfvmrN4h5qiBCLpkxXc9N0M+YRsElTEu91EDC+JgNoWtpxBQYP5tfPaVnVhnQMNa2IqRz9fdExpQxExXYTsVwZJa9mfif100xrPmZiJIUIeKLRWEqKcZ0FgEdCA0c5cQSxrWwt1I+YppxtEGVbAje8surpHVR9dyqd3tZqdfyOIrkhJySc+KRK1InN6RBmoQTTZ7JK3lzHp0X5935WLQWnHzmmPyB8/kDbfSTEg==</latexit><latexit sha1_base64="Rqf255uaSR5j8lnvl9aZa1jGXzI=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpbhJ2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFBE0UaCETqKBqUBCOxhfz/z2A2gj4ugOJwn4ig0jEQrO0Er3Sb+H8IRaZTjEab9ccavuHHSVeDmpkByNfvmrN4h5qiBCLpkxXc9N0M+YRsElTEu91EDC+JgNoWtpxBQYP5tfPaVnVhnQMNa2IqRz9fdExpQxExXYTsVwZJa9mfif100xrPmZiJIUIeKLRWEqKcZ0FgEdCA0c5cQSxrWwt1I+YppxtEGVbAje8surpHVR9dyqd3tZqdfyOIrkhJySc+KRK1InN6RBmoQTTZ7JK3lzHp0X5935WLQWnHzmmPyB8/kDbfSTEg==</latexit><latexit sha1_base64="Rqf255uaSR5j8lnvl9aZa1jGXzI=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpbhJ2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFBE0UaCETqKBqUBCOxhfz/z2A2gj4ugOJwn4ig0jEQrO0Er3Sb+H8IRaZTjEab9ccavuHHSVeDmpkByNfvmrN4h5qiBCLpkxXc9N0M+YRsElTEu91EDC+JgNoWtpxBQYP5tfPaVnVhnQMNa2IqRz9fdExpQxExXYTsVwZJa9mfif100xrPmZiJIUIeKLRWEqKcZ0FgEdCA0c5cQSxrWwt1I+YppxtEGVbAje8surpHVR9dyqd3tZqdfyOIrkhJySc+KRK1InN6RBmoQTTZ7JK3lzHp0X5935WLQWnHzmmPyB8/kDbfSTEg==</latexit><latexit sha1_base64="Rqf255uaSR5j8lnvl9aZa1jGXzI=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpbhJ2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFBE0UaCETqKBqUBCOxhfz/z2A2gj4ugOJwn4ig0jEQrO0Er3Sb+H8IRaZTjEab9ccavuHHSVeDmpkByNfvmrN4h5qiBCLpkxXc9N0M+YRsElTEu91EDC+JgNoWtpxBQYP5tfPaVnVhnQMNa2IqRz9fdExpQxExXYTsVwZJa9mfif100xrPmZiJIUIeKLRWEqKcZ0FgEdCA0c5cQSxrWwt1I+YppxtEGVbAje8surpHVR9dyqd3tZqdfyOIrkhJySc+KRK1InN6RBmoQTTZ7JK3lzHp0X5935WLQWnHzmmPyB8/kDbfSTEg==</latexit>

psrc
<latexit sha1_base64="LBJIGmiRa8y7fNwyIgzxQ26kqoY=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaWDbbTbt0dxN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWRI6CdRLNiAwFa4fj65nffmDa8Fjd4SRhgSRDxSNOCVrpPun3kD2hlpnRdNovV7yqN4e7SvycVCBHo1/+6g1imkqmkApiTNf3EgwyopFTwaalXmpYQuiYDFnXUkUkM0E2v3rqnlll4EaxtqXQnau/JzIijZnI0HZKgiOz7M3E/7xuilEtyLhKUmSKLhZFqXAxdmcRuAOuGUUxsYRQze2tLh0RTSjaoEo2BH/55VXSuqj6XtW/vazUa3kcRTiBUzgHH66gDjfQgCZQ0PAMr/DmPDovzrvzsWgtOPnMMfyB8/kDY1qTCw==</latexit><latexit sha1_base64="LBJIGmiRa8y7fNwyIgzxQ26kqoY=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaWDbbTbt0dxN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWRI6CdRLNiAwFa4fj65nffmDa8Fjd4SRhgSRDxSNOCVrpPun3kD2hlpnRdNovV7yqN4e7SvycVCBHo1/+6g1imkqmkApiTNf3EgwyopFTwaalXmpYQuiYDFnXUkUkM0E2v3rqnlll4EaxtqXQnau/JzIijZnI0HZKgiOz7M3E/7xuilEtyLhKUmSKLhZFqXAxdmcRuAOuGUUxsYRQze2tLh0RTSjaoEo2BH/55VXSuqj6XtW/vazUa3kcRTiBUzgHH66gDjfQgCZQ0PAMr/DmPDovzrvzsWgtOPnMMfyB8/kDY1qTCw==</latexit><latexit sha1_base64="LBJIGmiRa8y7fNwyIgzxQ26kqoY=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaWDbbTbt0dxN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWRI6CdRLNiAwFa4fj65nffmDa8Fjd4SRhgSRDxSNOCVrpPun3kD2hlpnRdNovV7yqN4e7SvycVCBHo1/+6g1imkqmkApiTNf3EgwyopFTwaalXmpYQuiYDFnXUkUkM0E2v3rqnlll4EaxtqXQnau/JzIijZnI0HZKgiOz7M3E/7xuilEtyLhKUmSKLhZFqXAxdmcRuAOuGUUxsYRQze2tLh0RTSjaoEo2BH/55VXSuqj6XtW/vazUa3kcRTiBUzgHH66gDjfQgCZQ0PAMr/DmPDovzrvzsWgtOPnMMfyB8/kDY1qTCw==</latexit><latexit sha1_base64="LBJIGmiRa8y7fNwyIgzxQ26kqoY=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaWDbbTbt0dxN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWRI6CdRLNiAwFa4fj65nffmDa8Fjd4SRhgSRDxSNOCVrpPun3kD2hlpnRdNovV7yqN4e7SvycVCBHo1/+6g1imkqmkApiTNf3EgwyopFTwaalXmpYQuiYDFnXUkUkM0E2v3rqnlll4EaxtqXQnau/JzIijZnI0HZKgiOz7M3E/7xuilEtyLhKUmSKLhZFqXAxdmcRuAOuGUUxsYRQze2tLh0RTSjaoEo2BH/55VXSuqj6XtW/vazUa3kcRTiBUzgHH66gDjfQgCZQ0PAMr/DmPDovzrvzsWgtOPnMMfyB8/kDY1qTCw==</latexit>

Context Vector

Initial 
Hidden 
State

Final Distribution

possible help victim

DecoderEncoder

Encoder
Embedding

Layer

Decoder
Embedding

Layer

Input Sentence Partial AMR Node List w/ Node Inidces

. 2 31



Extended Pointer-Generator Net
(Encoding)

The victim could help himself <S> possible help victim

MLP

a zoo

Switch

pgen
<latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit><latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit><latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit><latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit>

Source 
Attention

Distribution

Target 
Attention

Distribution

Vocabulary
Distributionptgt

<latexit sha1_base64="Rqf255uaSR5j8lnvl9aZa1jGXzI=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpbhJ2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFBE0UaCETqKBqUBCOxhfz/z2A2gj4ugOJwn4ig0jEQrO0Er3Sb+H8IRaZTjEab9ccavuHHSVeDmpkByNfvmrN4h5qiBCLpkxXc9N0M+YRsElTEu91EDC+JgNoWtpxBQYP5tfPaVnVhnQMNa2IqRz9fdExpQxExXYTsVwZJa9mfif100xrPmZiJIUIeKLRWEqKcZ0FgEdCA0c5cQSxrWwt1I+YppxtEGVbAje8surpHVR9dyqd3tZqdfyOIrkhJySc+KRK1InN6RBmoQTTZ7JK3lzHp0X5935WLQWnHzmmPyB8/kDbfSTEg==</latexit><latexit sha1_base64="Rqf255uaSR5j8lnvl9aZa1jGXzI=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpbhJ2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFBE0UaCETqKBqUBCOxhfz/z2A2gj4ugOJwn4ig0jEQrO0Er3Sb+H8IRaZTjEab9ccavuHHSVeDmpkByNfvmrN4h5qiBCLpkxXc9N0M+YRsElTEu91EDC+JgNoWtpxBQYP5tfPaVnVhnQMNa2IqRz9fdExpQxExXYTsVwZJa9mfif100xrPmZiJIUIeKLRWEqKcZ0FgEdCA0c5cQSxrWwt1I+YppxtEGVbAje8surpHVR9dyqd3tZqdfyOIrkhJySc+KRK1InN6RBmoQTTZ7JK3lzHp0X5935WLQWnHzmmPyB8/kDbfSTEg==</latexit><latexit sha1_base64="Rqf255uaSR5j8lnvl9aZa1jGXzI=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpbhJ2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFBE0UaCETqKBqUBCOxhfz/z2A2gj4ugOJwn4ig0jEQrO0Er3Sb+H8IRaZTjEab9ccavuHHSVeDmpkByNfvmrN4h5qiBCLpkxXc9N0M+YRsElTEu91EDC+JgNoWtpxBQYP5tfPaVnVhnQMNa2IqRz9fdExpQxExXYTsVwZJa9mfif100xrPmZiJIUIeKLRWEqKcZ0FgEdCA0c5cQSxrWwt1I+YppxtEGVbAje8surpHVR9dyqd3tZqdfyOIrkhJySc+KRK1InN6RBmoQTTZ7JK3lzHp0X5935WLQWnHzmmPyB8/kDbfSTEg==</latexit><latexit sha1_base64="Rqf255uaSR5j8lnvl9aZa1jGXzI=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpbhJ2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFBE0UaCETqKBqUBCOxhfz/z2A2gj4ugOJwn4ig0jEQrO0Er3Sb+H8IRaZTjEab9ccavuHHSVeDmpkByNfvmrN4h5qiBCLpkxXc9N0M+YRsElTEu91EDC+JgNoWtpxBQYP5tfPaVnVhnQMNa2IqRz9fdExpQxExXYTsVwZJa9mfif100xrPmZiJIUIeKLRWEqKcZ0FgEdCA0c5cQSxrWwt1I+YppxtEGVbAje8surpHVR9dyqd3tZqdfyOIrkhJySc+KRK1InN6RBmoQTTZ7JK3lzHp0X5935WLQWnHzmmPyB8/kDbfSTEg==</latexit>

psrc
<latexit sha1_base64="LBJIGmiRa8y7fNwyIgzxQ26kqoY=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaWDbbTbt0dxN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWRI6CdRLNiAwFa4fj65nffmDa8Fjd4SRhgSRDxSNOCVrpPun3kD2hlpnRdNovV7yqN4e7SvycVCBHo1/+6g1imkqmkApiTNf3EgwyopFTwaalXmpYQuiYDFnXUkUkM0E2v3rqnlll4EaxtqXQnau/JzIijZnI0HZKgiOz7M3E/7xuilEtyLhKUmSKLhZFqXAxdmcRuAOuGUUxsYRQze2tLh0RTSjaoEo2BH/55VXSuqj6XtW/vazUa3kcRTiBUzgHH66gDjfQgCZQ0PAMr/DmPDovzrvzsWgtOPnMMfyB8/kDY1qTCw==</latexit><latexit sha1_base64="LBJIGmiRa8y7fNwyIgzxQ26kqoY=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaWDbbTbt0dxN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWRI6CdRLNiAwFa4fj65nffmDa8Fjd4SRhgSRDxSNOCVrpPun3kD2hlpnRdNovV7yqN4e7SvycVCBHo1/+6g1imkqmkApiTNf3EgwyopFTwaalXmpYQuiYDFnXUkUkM0E2v3rqnlll4EaxtqXQnau/JzIijZnI0HZKgiOz7M3E/7xuilEtyLhKUmSKLhZFqXAxdmcRuAOuGUUxsYRQze2tLh0RTSjaoEo2BH/55VXSuqj6XtW/vazUa3kcRTiBUzgHH66gDjfQgCZQ0PAMr/DmPDovzrvzsWgtOPnMMfyB8/kDY1qTCw==</latexit><latexit sha1_base64="LBJIGmiRa8y7fNwyIgzxQ26kqoY=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaWDbbTbt0dxN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWRI6CdRLNiAwFa4fj65nffmDa8Fjd4SRhgSRDxSNOCVrpPun3kD2hlpnRdNovV7yqN4e7SvycVCBHo1/+6g1imkqmkApiTNf3EgwyopFTwaalXmpYQuiYDFnXUkUkM0E2v3rqnlll4EaxtqXQnau/JzIijZnI0HZKgiOz7M3E/7xuilEtyLhKUmSKLhZFqXAxdmcRuAOuGUUxsYRQze2tLh0RTSjaoEo2BH/55VXSuqj6XtW/vazUa3kcRTiBUzgHH66gDjfQgCZQ0PAMr/DmPDovzrvzsWgtOPnMMfyB8/kDY1qTCw==</latexit><latexit sha1_base64="LBJIGmiRa8y7fNwyIgzxQ26kqoY=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaWDbbTbt0dxN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWRI6CdRLNiAwFa4fj65nffmDa8Fjd4SRhgSRDxSNOCVrpPun3kD2hlpnRdNovV7yqN4e7SvycVCBHo1/+6g1imkqmkApiTNf3EgwyopFTwaalXmpYQuiYDFnXUkUkM0E2v3rqnlll4EaxtqXQnau/JzIijZnI0HZKgiOz7M3E/7xuilEtyLhKUmSKLhZFqXAxdmcRuAOuGUUxsYRQze2tLh0RTSjaoEo2BH/55VXSuqj6XtW/vazUa3kcRTiBUzgHH66gDjfQgCZQ0PAMr/DmPDovzrvzsWgtOPnMMfyB8/kDY1qTCw==</latexit>
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Encode input text into hidden states.



Extended Pointer-Generator Net
(Decoding)

The victim could help himself <S> possible help victim

MLP

a zoo

Switch

pgen
<latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit><latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit><latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit><latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit>
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<latexit sha1_base64="Rqf255uaSR5j8lnvl9aZa1jGXzI=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpbhJ2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFBE0UaCETqKBqUBCOxhfz/z2A2gj4ugOJwn4ig0jEQrO0Er3Sb+H8IRaZTjEab9ccavuHHSVeDmpkByNfvmrN4h5qiBCLpkxXc9N0M+YRsElTEu91EDC+JgNoWtpxBQYP5tfPaVnVhnQMNa2IqRz9fdExpQxExXYTsVwZJa9mfif100xrPmZiJIUIeKLRWEqKcZ0FgEdCA0c5cQSxrWwt1I+YppxtEGVbAje8surpHVR9dyqd3tZqdfyOIrkhJySc+KRK1InN6RBmoQTTZ7JK3lzHp0X5935WLQWnHzmmPyB8/kDbfSTEg==</latexit><latexit sha1_base64="Rqf255uaSR5j8lnvl9aZa1jGXzI=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpbhJ2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFBE0UaCETqKBqUBCOxhfz/z2A2gj4ugOJwn4ig0jEQrO0Er3Sb+H8IRaZTjEab9ccavuHHSVeDmpkByNfvmrN4h5qiBCLpkxXc9N0M+YRsElTEu91EDC+JgNoWtpxBQYP5tfPaVnVhnQMNa2IqRz9fdExpQxExXYTsVwZJa9mfif100xrPmZiJIUIeKLRWEqKcZ0FgEdCA0c5cQSxrWwt1I+YppxtEGVbAje8surpHVR9dyqd3tZqdfyOIrkhJySc+KRK1InN6RBmoQTTZ7JK3lzHp0X5935WLQWnHzmmPyB8/kDbfSTEg==</latexit><latexit sha1_base64="Rqf255uaSR5j8lnvl9aZa1jGXzI=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpbhJ2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFBE0UaCETqKBqUBCOxhfz/z2A2gj4ugOJwn4ig0jEQrO0Er3Sb+H8IRaZTjEab9ccavuHHSVeDmpkByNfvmrN4h5qiBCLpkxXc9N0M+YRsElTEu91EDC+JgNoWtpxBQYP5tfPaVnVhnQMNa2IqRz9fdExpQxExXYTsVwZJa9mfif100xrPmZiJIUIeKLRWEqKcZ0FgEdCA0c5cQSxrWwt1I+YppxtEGVbAje8surpHVR9dyqd3tZqdfyOIrkhJySc+KRK1InN6RBmoQTTZ7JK3lzHp0X5935WLQWnHzmmPyB8/kDbfSTEg==</latexit><latexit sha1_base64="Rqf255uaSR5j8lnvl9aZa1jGXzI=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpbhJ2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFBE0UaCETqKBqUBCOxhfz/z2A2gj4ugOJwn4ig0jEQrO0Er3Sb+H8IRaZTjEab9ccavuHHSVeDmpkByNfvmrN4h5qiBCLpkxXc9N0M+YRsElTEu91EDC+JgNoWtpxBQYP5tfPaVnVhnQMNa2IqRz9fdExpQxExXYTsVwZJa9mfif100xrPmZiJIUIeKLRWEqKcZ0FgEdCA0c5cQSxrWwt1I+YppxtEGVbAje8surpHVR9dyqd3tZqdfyOIrkhJySc+KRK1InN6RBmoQTTZ7JK3lzHp0X5935WLQWnHzmmPyB8/kDbfSTEg==</latexit>

psrc
<latexit sha1_base64="LBJIGmiRa8y7fNwyIgzxQ26kqoY=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaWDbbTbt0dxN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWRI6CdRLNiAwFa4fj65nffmDa8Fjd4SRhgSRDxSNOCVrpPun3kD2hlpnRdNovV7yqN4e7SvycVCBHo1/+6g1imkqmkApiTNf3EgwyopFTwaalXmpYQuiYDFnXUkUkM0E2v3rqnlll4EaxtqXQnau/JzIijZnI0HZKgiOz7M3E/7xuilEtyLhKUmSKLhZFqXAxdmcRuAOuGUUxsYRQze2tLh0RTSjaoEo2BH/55VXSuqj6XtW/vazUa3kcRTiBUzgHH66gDjfQgCZQ0PAMr/DmPDovzrvzsWgtOPnMMfyB8/kDY1qTCw==</latexit><latexit sha1_base64="LBJIGmiRa8y7fNwyIgzxQ26kqoY=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaWDbbTbt0dxN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWRI6CdRLNiAwFa4fj65nffmDa8Fjd4SRhgSRDxSNOCVrpPun3kD2hlpnRdNovV7yqN4e7SvycVCBHo1/+6g1imkqmkApiTNf3EgwyopFTwaalXmpYQuiYDFnXUkUkM0E2v3rqnlll4EaxtqXQnau/JzIijZnI0HZKgiOz7M3E/7xuilEtyLhKUmSKLhZFqXAxdmcRuAOuGUUxsYRQze2tLh0RTSjaoEo2BH/55VXSuqj6XtW/vazUa3kcRTiBUzgHH66gDjfQgCZQ0PAMr/DmPDovzrvzsWgtOPnMMfyB8/kDY1qTCw==</latexit><latexit sha1_base64="LBJIGmiRa8y7fNwyIgzxQ26kqoY=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaWDbbTbt0dxN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWRI6CdRLNiAwFa4fj65nffmDa8Fjd4SRhgSRDxSNOCVrpPun3kD2hlpnRdNovV7yqN4e7SvycVCBHo1/+6g1imkqmkApiTNf3EgwyopFTwaalXmpYQuiYDFnXUkUkM0E2v3rqnlll4EaxtqXQnau/JzIijZnI0HZKgiOz7M3E/7xuilEtyLhKUmSKLhZFqXAxdmcRuAOuGUUxsYRQze2tLh0RTSjaoEo2BH/55VXSuqj6XtW/vazUa3kcRTiBUzgHH66gDjfQgCZQ0PAMr/DmPDovzrvzsWgtOPnMMfyB8/kDY1qTCw==</latexit><latexit sha1_base64="LBJIGmiRa8y7fNwyIgzxQ26kqoY=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaWDbbTbt0dxN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWRI6CdRLNiAwFa4fj65nffmDa8Fjd4SRhgSRDxSNOCVrpPun3kD2hlpnRdNovV7yqN4e7SvycVCBHo1/+6g1imkqmkApiTNf3EgwyopFTwaalXmpYQuiYDFnXUkUkM0E2v3rqnlll4EaxtqXQnau/JzIijZnI0HZKgiOz7M3E/7xuilEtyLhKUmSKLhZFqXAxdmcRuAOuGUUxsYRQze2tLh0RTSjaoEo2BH/55VXSuqj6XtW/vazUa3kcRTiBUzgHH66gDjfQgCZQ0PAMr/DmPDovzrvzsWgtOPnMMfyB8/kDY1qTCw==</latexit>
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Decoder Input: Nodes and Indices



Extended Pointer-Generator Net
(Node Prediction)

The victim could help himself <S> possible help victim

MLP

a zoo

Switch

pgen
<latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit><latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit><latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit><latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit>
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<latexit sha1_base64="Rqf255uaSR5j8lnvl9aZa1jGXzI=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpbhJ2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFBE0UaCETqKBqUBCOxhfz/z2A2gj4ugOJwn4ig0jEQrO0Er3Sb+H8IRaZTjEab9ccavuHHSVeDmpkByNfvmrN4h5qiBCLpkxXc9N0M+YRsElTEu91EDC+JgNoWtpxBQYP5tfPaVnVhnQMNa2IqRz9fdExpQxExXYTsVwZJa9mfif100xrPmZiJIUIeKLRWEqKcZ0FgEdCA0c5cQSxrWwt1I+YppxtEGVbAje8surpHVR9dyqd3tZqdfyOIrkhJySc+KRK1InN6RBmoQTTZ7JK3lzHp0X5935WLQWnHzmmPyB8/kDbfSTEg==</latexit><latexit sha1_base64="Rqf255uaSR5j8lnvl9aZa1jGXzI=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpbhJ2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFBE0UaCETqKBqUBCOxhfz/z2A2gj4ugOJwn4ig0jEQrO0Er3Sb+H8IRaZTjEab9ccavuHHSVeDmpkByNfvmrN4h5qiBCLpkxXc9N0M+YRsElTEu91EDC+JgNoWtpxBQYP5tfPaVnVhnQMNa2IqRz9fdExpQxExXYTsVwZJa9mfif100xrPmZiJIUIeKLRWEqKcZ0FgEdCA0c5cQSxrWwt1I+YppxtEGVbAje8surpHVR9dyqd3tZqdfyOIrkhJySc+KRK1InN6RBmoQTTZ7JK3lzHp0X5935WLQWnHzmmPyB8/kDbfSTEg==</latexit><latexit sha1_base64="Rqf255uaSR5j8lnvl9aZa1jGXzI=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpbhJ2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFBE0UaCETqKBqUBCOxhfz/z2A2gj4ugOJwn4ig0jEQrO0Er3Sb+H8IRaZTjEab9ccavuHHSVeDmpkByNfvmrN4h5qiBCLpkxXc9N0M+YRsElTEu91EDC+JgNoWtpxBQYP5tfPaVnVhnQMNa2IqRz9fdExpQxExXYTsVwZJa9mfif100xrPmZiJIUIeKLRWEqKcZ0FgEdCA0c5cQSxrWwt1I+YppxtEGVbAje8surpHVR9dyqd3tZqdfyOIrkhJySc+KRK1InN6RBmoQTTZ7JK3lzHp0X5935WLQWnHzmmPyB8/kDbfSTEg==</latexit><latexit sha1_base64="Rqf255uaSR5j8lnvl9aZa1jGXzI=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpbhJ2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFBE0UaCETqKBqUBCOxhfz/z2A2gj4ugOJwn4ig0jEQrO0Er3Sb+H8IRaZTjEab9ccavuHHSVeDmpkByNfvmrN4h5qiBCLpkxXc9N0M+YRsElTEu91EDC+JgNoWtpxBQYP5tfPaVnVhnQMNa2IqRz9fdExpQxExXYTsVwZJa9mfif100xrPmZiJIUIeKLRWEqKcZ0FgEdCA0c5cQSxrWwt1I+YppxtEGVbAje8surpHVR9dyqd3tZqdfyOIrkhJySc+KRK1InN6RBmoQTTZ7JK3lzHp0X5935WLQWnHzmmPyB8/kDbfSTEg==</latexit>

psrc
<latexit sha1_base64="LBJIGmiRa8y7fNwyIgzxQ26kqoY=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaWDbbTbt0dxN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWRI6CdRLNiAwFa4fj65nffmDa8Fjd4SRhgSRDxSNOCVrpPun3kD2hlpnRdNovV7yqN4e7SvycVCBHo1/+6g1imkqmkApiTNf3EgwyopFTwaalXmpYQuiYDFnXUkUkM0E2v3rqnlll4EaxtqXQnau/JzIijZnI0HZKgiOz7M3E/7xuilEtyLhKUmSKLhZFqXAxdmcRuAOuGUUxsYRQze2tLh0RTSjaoEo2BH/55VXSuqj6XtW/vazUa3kcRTiBUzgHH66gDjfQgCZQ0PAMr/DmPDovzrvzsWgtOPnMMfyB8/kDY1qTCw==</latexit><latexit sha1_base64="LBJIGmiRa8y7fNwyIgzxQ26kqoY=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaWDbbTbt0dxN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWRI6CdRLNiAwFa4fj65nffmDa8Fjd4SRhgSRDxSNOCVrpPun3kD2hlpnRdNovV7yqN4e7SvycVCBHo1/+6g1imkqmkApiTNf3EgwyopFTwaalXmpYQuiYDFnXUkUkM0E2v3rqnlll4EaxtqXQnau/JzIijZnI0HZKgiOz7M3E/7xuilEtyLhKUmSKLhZFqXAxdmcRuAOuGUUxsYRQze2tLh0RTSjaoEo2BH/55VXSuqj6XtW/vazUa3kcRTiBUzgHH66gDjfQgCZQ0PAMr/DmPDovzrvzsWgtOPnMMfyB8/kDY1qTCw==</latexit><latexit sha1_base64="LBJIGmiRa8y7fNwyIgzxQ26kqoY=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaWDbbTbt0dxN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWRI6CdRLNiAwFa4fj65nffmDa8Fjd4SRhgSRDxSNOCVrpPun3kD2hlpnRdNovV7yqN4e7SvycVCBHo1/+6g1imkqmkApiTNf3EgwyopFTwaalXmpYQuiYDFnXUkUkM0E2v3rqnlll4EaxtqXQnau/JzIijZnI0HZKgiOz7M3E/7xuilEtyLhKUmSKLhZFqXAxdmcRuAOuGUUxsYRQze2tLh0RTSjaoEo2BH/55VXSuqj6XtW/vazUa3kcRTiBUzgHH66gDjfQgCZQ0PAMr/DmPDovzrvzsWgtOPnMMfyB8/kDY1qTCw==</latexit><latexit sha1_base64="LBJIGmiRa8y7fNwyIgzxQ26kqoY=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaWDbbTbt0dxN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWRI6CdRLNiAwFa4fj65nffmDa8Fjd4SRhgSRDxSNOCVrpPun3kD2hlpnRdNovV7yqN4e7SvycVCBHo1/+6g1imkqmkApiTNf3EgwyopFTwaalXmpYQuiYDFnXUkUkM0E2v3rqnlll4EaxtqXQnau/JzIijZnI0HZKgiOz7M3E/7xuilEtyLhKUmSKLhZFqXAxdmcRuAOuGUUxsYRQze2tLh0RTSjaoEo2BH/55VXSuqj6XtW/vazUa3kcRTiBUzgHH66gDjfQgCZQ0PAMr/DmPDovzrvzsWgtOPnMMfyB8/kDY1qTCw==</latexit>
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<latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit><latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit><latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit><latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit>
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<latexit sha1_base64="Rqf255uaSR5j8lnvl9aZa1jGXzI=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpbhJ2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFBE0UaCETqKBqUBCOxhfz/z2A2gj4ugOJwn4ig0jEQrO0Er3Sb+H8IRaZTjEab9ccavuHHSVeDmpkByNfvmrN4h5qiBCLpkxXc9N0M+YRsElTEu91EDC+JgNoWtpxBQYP5tfPaVnVhnQMNa2IqRz9fdExpQxExXYTsVwZJa9mfif100xrPmZiJIUIeKLRWEqKcZ0FgEdCA0c5cQSxrWwt1I+YppxtEGVbAje8surpHVR9dyqd3tZqdfyOIrkhJySc+KRK1InN6RBmoQTTZ7JK3lzHp0X5935WLQWnHzmmPyB8/kDbfSTEg==</latexit><latexit sha1_base64="Rqf255uaSR5j8lnvl9aZa1jGXzI=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpbhJ2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFBE0UaCETqKBqUBCOxhfz/z2A2gj4ugOJwn4ig0jEQrO0Er3Sb+H8IRaZTjEab9ccavuHHSVeDmpkByNfvmrN4h5qiBCLpkxXc9N0M+YRsElTEu91EDC+JgNoWtpxBQYP5tfPaVnVhnQMNa2IqRz9fdExpQxExXYTsVwZJa9mfif100xrPmZiJIUIeKLRWEqKcZ0FgEdCA0c5cQSxrWwt1I+YppxtEGVbAje8surpHVR9dyqd3tZqdfyOIrkhJySc+KRK1InN6RBmoQTTZ7JK3lzHp0X5935WLQWnHzmmPyB8/kDbfSTEg==</latexit><latexit sha1_base64="Rqf255uaSR5j8lnvl9aZa1jGXzI=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpbhJ2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFBE0UaCETqKBqUBCOxhfz/z2A2gj4ugOJwn4ig0jEQrO0Er3Sb+H8IRaZTjEab9ccavuHHSVeDmpkByNfvmrN4h5qiBCLpkxXc9N0M+YRsElTEu91EDC+JgNoWtpxBQYP5tfPaVnVhnQMNa2IqRz9fdExpQxExXYTsVwZJa9mfif100xrPmZiJIUIeKLRWEqKcZ0FgEdCA0c5cQSxrWwt1I+YppxtEGVbAje8surpHVR9dyqd3tZqdfyOIrkhJySc+KRK1InN6RBmoQTTZ7JK3lzHp0X5935WLQWnHzmmPyB8/kDbfSTEg==</latexit><latexit sha1_base64="Rqf255uaSR5j8lnvl9aZa1jGXzI=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpbhJ2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFBE0UaCETqKBqUBCOxhfz/z2A2gj4ugOJwn4ig0jEQrO0Er3Sb+H8IRaZTjEab9ccavuHHSVeDmpkByNfvmrN4h5qiBCLpkxXc9N0M+YRsElTEu91EDC+JgNoWtpxBQYP5tfPaVnVhnQMNa2IqRz9fdExpQxExXYTsVwZJa9mfif100xrPmZiJIUIeKLRWEqKcZ0FgEdCA0c5cQSxrWwt1I+YppxtEGVbAje8surpHVR9dyqd3tZqdfyOIrkhJySc+KRK1InN6RBmoQTTZ7JK3lzHp0X5935WLQWnHzmmPyB8/kDbfSTEg==</latexit>

psrc
<latexit sha1_base64="LBJIGmiRa8y7fNwyIgzxQ26kqoY=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaWDbbTbt0dxN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWRI6CdRLNiAwFa4fj65nffmDa8Fjd4SRhgSRDxSNOCVrpPun3kD2hlpnRdNovV7yqN4e7SvycVCBHo1/+6g1imkqmkApiTNf3EgwyopFTwaalXmpYQuiYDFnXUkUkM0E2v3rqnlll4EaxtqXQnau/JzIijZnI0HZKgiOz7M3E/7xuilEtyLhKUmSKLhZFqXAxdmcRuAOuGUUxsYRQze2tLh0RTSjaoEo2BH/55VXSuqj6XtW/vazUa3kcRTiBUzgHH66gDjfQgCZQ0PAMr/DmPDovzrvzsWgtOPnMMfyB8/kDY1qTCw==</latexit><latexit sha1_base64="LBJIGmiRa8y7fNwyIgzxQ26kqoY=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaWDbbTbt0dxN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWRI6CdRLNiAwFa4fj65nffmDa8Fjd4SRhgSRDxSNOCVrpPun3kD2hlpnRdNovV7yqN4e7SvycVCBHo1/+6g1imkqmkApiTNf3EgwyopFTwaalXmpYQuiYDFnXUkUkM0E2v3rqnlll4EaxtqXQnau/JzIijZnI0HZKgiOz7M3E/7xuilEtyLhKUmSKLhZFqXAxdmcRuAOuGUUxsYRQze2tLh0RTSjaoEo2BH/55VXSuqj6XtW/vazUa3kcRTiBUzgHH66gDjfQgCZQ0PAMr/DmPDovzrvzsWgtOPnMMfyB8/kDY1qTCw==</latexit><latexit sha1_base64="LBJIGmiRa8y7fNwyIgzxQ26kqoY=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaWDbbTbt0dxN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWRI6CdRLNiAwFa4fj65nffmDa8Fjd4SRhgSRDxSNOCVrpPun3kD2hlpnRdNovV7yqN4e7SvycVCBHo1/+6g1imkqmkApiTNf3EgwyopFTwaalXmpYQuiYDFnXUkUkM0E2v3rqnlll4EaxtqXQnau/JzIijZnI0HZKgiOz7M3E/7xuilEtyLhKUmSKLhZFqXAxdmcRuAOuGUUxsYRQze2tLh0RTSjaoEo2BH/55VXSuqj6XtW/vazUa3kcRTiBUzgHH66gDjfQgCZQ0PAMr/DmPDovzrvzsWgtOPnMMfyB8/kDY1qTCw==</latexit><latexit sha1_base64="LBJIGmiRa8y7fNwyIgzxQ26kqoY=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaWDbbTbt0dxN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWRI6CdRLNiAwFa4fj65nffmDa8Fjd4SRhgSRDxSNOCVrpPun3kD2hlpnRdNovV7yqN4e7SvycVCBHo1/+6g1imkqmkApiTNf3EgwyopFTwaalXmpYQuiYDFnXUkUkM0E2v3rqnlll4EaxtqXQnau/JzIijZnI0HZKgiOz7M3E/7xuilEtyLhKUmSKLhZFqXAxdmcRuAOuGUUxsYRQze2tLh0RTSjaoEo2BH/55VXSuqj6XtW/vazUa3kcRTiBUzgHH66gDjfQgCZQ0PAMr/DmPDovzrvzsWgtOPnMMfyB8/kDY1qTCw==</latexit>
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Extended Pointer-Generator Net
(Node Prediction)

The victim could help himself <S> possible help victim

MLP

a zoo

Switch

pgen
<latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit><latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit><latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit><latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit>
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Distribution
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<latexit sha1_base64="Rqf255uaSR5j8lnvl9aZa1jGXzI=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpbhJ2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFBE0UaCETqKBqUBCOxhfz/z2A2gj4ugOJwn4ig0jEQrO0Er3Sb+H8IRaZTjEab9ccavuHHSVeDmpkByNfvmrN4h5qiBCLpkxXc9N0M+YRsElTEu91EDC+JgNoWtpxBQYP5tfPaVnVhnQMNa2IqRz9fdExpQxExXYTsVwZJa9mfif100xrPmZiJIUIeKLRWEqKcZ0FgEdCA0c5cQSxrWwt1I+YppxtEGVbAje8surpHVR9dyqd3tZqdfyOIrkhJySc+KRK1InN6RBmoQTTZ7JK3lzHp0X5935WLQWnHzmmPyB8/kDbfSTEg==</latexit><latexit sha1_base64="Rqf255uaSR5j8lnvl9aZa1jGXzI=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpbhJ2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFBE0UaCETqKBqUBCOxhfz/z2A2gj4ugOJwn4ig0jEQrO0Er3Sb+H8IRaZTjEab9ccavuHHSVeDmpkByNfvmrN4h5qiBCLpkxXc9N0M+YRsElTEu91EDC+JgNoWtpxBQYP5tfPaVnVhnQMNa2IqRz9fdExpQxExXYTsVwZJa9mfif100xrPmZiJIUIeKLRWEqKcZ0FgEdCA0c5cQSxrWwt1I+YppxtEGVbAje8surpHVR9dyqd3tZqdfyOIrkhJySc+KRK1InN6RBmoQTTZ7JK3lzHp0X5935WLQWnHzmmPyB8/kDbfSTEg==</latexit><latexit sha1_base64="Rqf255uaSR5j8lnvl9aZa1jGXzI=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpbhJ2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFBE0UaCETqKBqUBCOxhfz/z2A2gj4ugOJwn4ig0jEQrO0Er3Sb+H8IRaZTjEab9ccavuHHSVeDmpkByNfvmrN4h5qiBCLpkxXc9N0M+YRsElTEu91EDC+JgNoWtpxBQYP5tfPaVnVhnQMNa2IqRz9fdExpQxExXYTsVwZJa9mfif100xrPmZiJIUIeKLRWEqKcZ0FgEdCA0c5cQSxrWwt1I+YppxtEGVbAje8surpHVR9dyqd3tZqdfyOIrkhJySc+KRK1InN6RBmoQTTZ7JK3lzHp0X5935WLQWnHzmmPyB8/kDbfSTEg==</latexit><latexit sha1_base64="Rqf255uaSR5j8lnvl9aZa1jGXzI=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpbhJ2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFBE0UaCETqKBqUBCOxhfz/z2A2gj4ugOJwn4ig0jEQrO0Er3Sb+H8IRaZTjEab9ccavuHHSVeDmpkByNfvmrN4h5qiBCLpkxXc9N0M+YRsElTEu91EDC+JgNoWtpxBQYP5tfPaVnVhnQMNa2IqRz9fdExpQxExXYTsVwZJa9mfif100xrPmZiJIUIeKLRWEqKcZ0FgEdCA0c5cQSxrWwt1I+YppxtEGVbAje8surpHVR9dyqd3tZqdfyOIrkhJySc+KRK1InN6RBmoQTTZ7JK3lzHp0X5935WLQWnHzmmPyB8/kDbfSTEg==</latexit>

psrc
<latexit sha1_base64="LBJIGmiRa8y7fNwyIgzxQ26kqoY=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaWDbbTbt0dxN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWRI6CdRLNiAwFa4fj65nffmDa8Fjd4SRhgSRDxSNOCVrpPun3kD2hlpnRdNovV7yqN4e7SvycVCBHo1/+6g1imkqmkApiTNf3EgwyopFTwaalXmpYQuiYDFnXUkUkM0E2v3rqnlll4EaxtqXQnau/JzIijZnI0HZKgiOz7M3E/7xuilEtyLhKUmSKLhZFqXAxdmcRuAOuGUUxsYRQze2tLh0RTSjaoEo2BH/55VXSuqj6XtW/vazUa3kcRTiBUzgHH66gDjfQgCZQ0PAMr/DmPDovzrvzsWgtOPnMMfyB8/kDY1qTCw==</latexit><latexit sha1_base64="LBJIGmiRa8y7fNwyIgzxQ26kqoY=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaWDbbTbt0dxN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWRI6CdRLNiAwFa4fj65nffmDa8Fjd4SRhgSRDxSNOCVrpPun3kD2hlpnRdNovV7yqN4e7SvycVCBHo1/+6g1imkqmkApiTNf3EgwyopFTwaalXmpYQuiYDFnXUkUkM0E2v3rqnlll4EaxtqXQnau/JzIijZnI0HZKgiOz7M3E/7xuilEtyLhKUmSKLhZFqXAxdmcRuAOuGUUxsYRQze2tLh0RTSjaoEo2BH/55VXSuqj6XtW/vazUa3kcRTiBUzgHH66gDjfQgCZQ0PAMr/DmPDovzrvzsWgtOPnMMfyB8/kDY1qTCw==</latexit><latexit sha1_base64="LBJIGmiRa8y7fNwyIgzxQ26kqoY=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaWDbbTbt0dxN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWRI6CdRLNiAwFa4fj65nffmDa8Fjd4SRhgSRDxSNOCVrpPun3kD2hlpnRdNovV7yqN4e7SvycVCBHo1/+6g1imkqmkApiTNf3EgwyopFTwaalXmpYQuiYDFnXUkUkM0E2v3rqnlll4EaxtqXQnau/JzIijZnI0HZKgiOz7M3E/7xuilEtyLhKUmSKLhZFqXAxdmcRuAOuGUUxsYRQze2tLh0RTSjaoEo2BH/55VXSuqj6XtW/vazUa3kcRTiBUzgHH66gDjfQgCZQ0PAMr/DmPDovzrvzsWgtOPnMMfyB8/kDY1qTCw==</latexit><latexit sha1_base64="LBJIGmiRa8y7fNwyIgzxQ26kqoY=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaWDbbTbt0dxN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqmTjVlDVpLGLdCYlhgivWRI6CdRLNiAwFa4fj65nffmDa8Fjd4SRhgSRDxSNOCVrpPun3kD2hlpnRdNovV7yqN4e7SvycVCBHo1/+6g1imkqmkApiTNf3EgwyopFTwaalXmpYQuiYDFnXUkUkM0E2v3rqnlll4EaxtqXQnau/JzIijZnI0HZKgiOz7M3E/7xuilEtyLhKUmSKLhZFqXAxdmcRuAOuGUUxsYRQze2tLh0RTSjaoEo2BH/55VXSuqj6XtW/vazUa3kcRTiBUzgHH66gDjfQgCZQ0PAMr/DmPDovzrvzsWgtOPnMMfyB8/kDY1qTCw==</latexit>
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Multi-task Learning

ℒ = ℒ$%&' + 𝜆ℒ'&*'

The victim could help himself <S> possible help victim

MLP

a zoo

Switch

pgen
<latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit><latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit><latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit><latexit sha1_base64="f99M40YqF/hoQBMQQ+IHUi/3vg8=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCF48V7Ae0sWy2k3bpZhN2J2oJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxhfz/z2A2gjYnWHkwT8iA2VCAVnaKX7pN9DeEIdZUNQ03654lbdOegq8XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJZ6qYGE8TEbQtdSxSIwfja/ekrPrDKgYaxtKaRz9fdExiJjJlFgOyOGI7PszcT/vG6KYc3PhEpSBMUXi8JUUozpLAI6EBo4yokljGthb6V8xDTjaIMq2RC85ZdXSeui6rlV7/ayUq/lcRTJCTkl58QjV6RObkiDNAknmjyTV/LmPDovzrvzsWgtOPnMMfkD5/MHTe+S/Q==</latexit>

Source 
Attention

Distribution

Target 
Attention

Distribution

Vocabulary
Distributionptgt
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Experiments

AMR 1.0 (LDC2014T12)
▸~10k training / 1k development / 1k test pairs

AMR 2.0 (LDC2017T10)
▸~37k training / 1k development / 1k test pairs

Metrics
▸Smatch F1 (Cai and Knight, 2013)
▸Fine-grained F-score (Damonte et al., 2017)
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43.8% are novel
nodes.

47.6% are from
source-side copy.

Only 8.6% are
from target-side
copy.

Efficiency of Source and Target Copy



Code Released!


