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Abstract Meaning Representation (AMR)2 Banarescu, Laura, et al ."7} |A[gF 7l

M| 22fo| o|o| ;LR & LIEILHE= sembank (semantic treebank) & A4Ad5H= 7S 252 &

Ryan wants to ride bicycle.

Origin Text AMR Graph

* Banarescu, Laura, et al. "Abstract meaning representation for sembanking." Proceedings of the 7th linguistic annotation workshop and interoperability with discourse. 2013.



2. AMR

e Limitations of AMR

- BT fStAf(universal quantifier) & 12{512| £

=
“all”, “for all”, “given any 2} Zr-2 HMH QStAL= 22 7HH(Head concept) 2 BT £ QUL

- AAH R - BHO|| mhE PAF H EF2| HElE TR

Jajzo| &4 (annotation) E7| £ & Z7HA|Z £ QUL

Of[A| : -ed, -ing, -s

A2 Hoith dik nj2l, FHY, AYE HESHR| £



2. AMR

« AMR Editor"

Banarescu, Laura, et al..-2 AMR Editor AMH|AE BT 5

AMR 2= MM ol MME| Jafja B BHIAE 2 BHSsHE 7|52 AlgT

AMR Annotation Release 3.0 (20/01/15)

AMR Editor guest

AM SQIEIAE 9 I3 Eo0gHE AZIGt

(w / want-01
!ARGO (p / persen :name (n / name :op1 "Ryan")) —_— H
ARG1 (r / ride-01 -
ARGO p 59,2557l2| o &% Hio|HE 7|qte 2 15

1 (b / bicycle-01))

Enter text command: |

AMR to English by user guest

Output: Ryan want Ryan ride bicycle .

* AMR Editor : amr.isi.edu/editor.html
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* Summarization using AMR (English)

AMR J2{ T & AI8Slo AF Q°F (Abstractive Summarization) 48

Origin Text
Building AMR Graph
for each sentences
Source Graph Construction
Subgraph Prediction
Generate Text Summary
Summary [«

* Liu, Fei, et al. "Toward abstractive summarization using semantic representations.” Proceedings of the 2015 conference of the north american chapter of
the association for computational linguistics: human language technologies. 2015.
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* Framework

Origin Text 1
I saw Joe’s dog, which was Building AMR Graph
running in the garden. The dog for each sentences

was chasing a cat.

AMR Graphs

[ Source Graph Construction ]

Source graph

Subgraph Prediction

Single summary
AMR Graph

Joe’s dog was in the garden S
chasing a cat. Generate Text Summary

Summary [«




» Summarization using AMR (English)

1. 2t BAfo 2 HE| AMR J2jI A4

I saw Joe’s dog, which was running in the garden.

The dog was chasing a cat.
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» Summarization using AMR (English)

2. 2°F 12T (Single Summary Graph) A4/

Adding Root

1) ZF AMR J2jm 2 HE] 5fLte| AA J2{I (Source Graph) ASAd

Collapsing
date-entity IE= name-entity?} o|= H& Jajzo| 1 X7}
Yt 3%, ol 125 ST F MER 2t Foigt

________
’’’’’’
- S

/
.~ Document-level
location .~ Graph Expansion

Collapsing

-
-
-
—

/' Sentence-level
Graph Expansion

S

~ e
~
Sees e
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» Summarization using AMR (English)

Adding Root

A
3

2 (Single Summary Graph) A8

2. 29k 1

.
1) Zt AMR 22T 2 BE{ S}L2] A A T2 (Source Graph) A44d

Graph Expansion
ojo|Mdo z b A Jal (fully dense graph)& THE7| £I3H,
i £ 70| 7HAg 2715
- Sentence-level expansion
22 24 Ule] Lt 7tof| 5%t 1M BE 27t
{ /" Document-level
- Document-level expansion ] .
\ \ Graph Expansion
| Source graph Le| L E Ztoj| 7t55t 7k S B E 27} AN . person:name::name: :opl:: ]oe S \ e
_ - garden ==
35t7| miZofl H|Z-&XY) .
Collapsing
Sentence-level
Graph Expansion

(Unlabeled Edge?} &



» Summarization using AMR (English)

2. 9°F JaZ (Single Summary Graph) 4§43

2) AA JefZ2HE{ Q0F DaiT of &

____________
- ~
-~ S

........

ARG1 ARGO

person::name::name::opl::”Joe”



» Summarization using AMR (English)

-

2. 9°F JaZ (Single Summary Graph) 4§43

2) AA JejZ 2 HE| QO TJaljx of &

=

Rt M| 222 E G = (V,F) 2t & o, score?t 7t &2 &2 J2iZ (V,ENE F&

N

! /. — Ji GT + 1
score(V',E"; 0,1)) Z’f (2) Z F_;T/J g(,7)

i=1 (i.4)€E

node score edge score

* 0, ¢ = thg HIo| A4 (coefficient)o|nd, AT D HIS AlL5lo{ GHETh

=
* f(v)2l gle) = Zt7ZE . C v 2 7M1 e 2| E4] B T(feature representation)s- LIEHH
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SH2|2]

oto}
Lo M

person::name::name::op1l::”Joe”

7| wh2of -}

HHHo 2 ROUGE-12 A3t

Joe’s dog was in the garden chasing a cat.

(Ideal)
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» Korean AMR

- hFoie] B4 Higet =0 AMR Zto|Eafel A 7H

- o] Y FLof AMRE H|ZT AmQlo|, HAY X270, HELo] 5 Tl Alofe| HPES Y

AEe A7} APAIS FolRicha gzt

Origin Text AMR Graph

* Choe, Hyonsu, et al. "Building Korean Abstract Meaning Representation Corpus.” Proceedings of the Second International Workshop on Designing Meaning
Representations. 2020.
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* Annotation process of Korean AMR

Origin Text
y
ExoBrain APIE £3dff GEj4 2XA Morphological
analysis

A 4

Wikipedia APIE &53f]
7H3|% (Named-Entity, NE) 214l

[ Marking NE ]

Analysis result

y

A H1-||':'=|(NE)°1| CHt subgraph
HHE Jajm AHM Conversion

J

A 4

Merge
subgraphs

y

Annotator
Review

No

y Yes

28 oA yY

+ Bottom-up 2| 7[¥{& AF25}oq,

B3t & M2} (annotator)2| review

subgraphs J

Korean PropBank

Korean
AMR Graph

HiL
2 C -

o

24yg yresict,



FEEFYA(NYT) = 22fo|g EAPL Origin Text

Aokt i les 52

SSorgITE Aslict ,
Morphological
analysis

T EEFA2(NYT )= 2
i R e e

NE : Named-Entity
: Noun
V : Verb

7 aﬂo]oD% EALZT

oS
=

A 4

[ Marking NE

A 4

Merge
subgraphs

y

Annotator
Review

Analysis result

y

subgraphs

subgraph
Conversion

Korean PropBank

Korean
AMR Graph

Verb Frame
Sub-graph
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* Annotation process of Korean AMR

FEEFJANYT) = 23] FAPH Origin Text
Aokt i les 52
SOl AshiTt ,
Morphological
analysis
FEEFYA(NYT )& 23] EARZE
ANt TRl S
Svor3TaL A3 Tt X
Marking NE
%%E]-%]IANIG(NYTNIG)% laﬂolol:-l]!\lli %}\]-Vb?]-
ﬁ‘ﬂ}t%}\lcl I[]';:_]%Hgm % %
‘ N Analysis result
O SIERL AL y (
subgraph
Conversion

A 4

( Merge No
subgraphs )
Yes Korean
, AMR Graph
Annotator
Review

subgraphs J

NE : Named-Entity
: Noun

V : Verb Korean PropBank

Korean AMR Graph
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* Korean PropBank (KPB)

Afd(event) 2| o|0] HAfFZ 2f8H 7|&2| 2|o] 24
Stzo{ AMROI[AM= 2|0|(semantic role) & & Ho{ 2FH 2.2 Korean PropBankE ZH

KPBE £ 2, 749709 At Z22/(Verb frame)2 72/

Frame argnum argrole
] :ARGO “agent”
71501
:ARG1 “thi i ?
(ki-ceung.kor.xml) ¢ thing given
:ARG2 “entity given to”

* Korean PropBank LW ‘7|&’2| A} Z2{Y o|A|

2} (semantic annotation resource)2 A&

EHG}
=

10l B2 Bg 7laget

agent

thing given

Semantic role

entity given to
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* Korean AMR Corpus

Korean AMR2 &3t Korean AMR 32| 1=

3 1,25372| A5l FHo =2 FFE[Rien,

.I
1,2537H2] AMR J2j= = & 20,0502 4% (node)2}t 18,7977H2| 7H(edge)= X

Source Subcategory [ Snts. (%)
Wikipedia QA Corpus 356 (28.4%)

. Newswire Corpus 256 (20.4%
ExoBrain Corpus v4.0 Paraphrase D;tpaset 253 520.1%;
Wikipedia Corpus 234 (18.6%)
Basic Korean Dictionary Sentence examples of verb entries 120 (9.5%)
The Little Prince (Korean Ed.) Chapter I (parallel) 34 (2.7%)
| 1,253 (100.0%)

* Korean AMR TH3-2| 143

|:|°1'
ro
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* Challenges on Korean Sembanking

1. 7g=ftt ojn| 24

1) FAAF AL =5 71T

24 ollAll A, 7Htd % el ERY AR 52 Boll FAfe] L gti
2) AMR 4 7to|EzlRlel B 5%t #H 27

3) Korean PropBanke| m&{|2All &2t

S 2,7497He] SAF TeYS FELE ClopHol Bag
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* Headline Generation using AMR’

AMR J2j2-F Al-8-5to] 2|5 4Y/d (Headline Generation) 434

Building AMR Graph

]

f Convert AMR Graph

J

Origin Text

Brooklyn where is the new bastion for

many New Yorkers is poised to go

mainstream.

[

to tree structure

J

]
)

AMR Graph

1

Headline Generator ]7

tree-converted
AMR structure

\ 4

Headline

New York city is poised to

g0 mainstream

* Takase, Sho, et al. "Neural headline generation on abstract meaning representation.” Proceedings of the 2016 conference on empirical methods in natural

language processing. 2016.
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* Headline Generator

Z0[3)F 7|8t 22F (Attention-Based Summarization, ABS) 2 %10 AMR J2 & EXof| mta} £l Tree-LSTM?2 %S RS ALE

[

[ encAMR ] [ ABS }

e T ]

1Rush, Alexander M., et al. "A neural attention model for sentence summarization." ACLWeb.
Proceedings of the 2015 conference on empirical methods in natural language processing. 2017.

2Tai, Kai Sheng, Richard Socher, and Christopher D. Manning. "Improved Semantic Representations From Tree-Structured Long Short-Term Memory Networks."
Proceedings of the 53rd Annual Meeting of the Association for Computational Linguistics and the 7th International Joint Conference on Natural Language Processing
(Volume 1: Long Papers). 2015.
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* Headline Generator

ZF0|21% 7|HF Q OF (Attention-Based Summarization, ABS) 2 &10f| AMR 2= EXjo]| of2} £ =

Attention-based AMR Encoder

[ ABS ] Attention-based Summarization model
Rush et al. ofjA18] A& 44 22 T2 AtE

X MIKe]| Eto] x, ... , x,, 2 /3=l input sequence

y N7He| &t y, ... yy 2 F/3%! output sequence (N < M)
Ve window size C LH2| H-& output sequence [yi_ci1, - Vil
y* predicted output sequence

encAMR Tree-LSTMS &85t

&l Tree-LSTM2g Z4%k5t o

]|
2

[ encAMR ]

1

N

=AM
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* Headline Generator

1. F2|3l& 7|4k 2 °F (Attention-Based Summarization, ABS) 25!

Attention-based Encoder2} NNLM(feed-forward Neural Network Language Model) DecoderE- ©|-235}oq

Cr2 &5 Thofol| chgh 25 E2& ARl

’—---------~

’ S
|
;

N s

\ N S .- N

2D
)66 E

<s> canadian prime ... year <s> canada ... nato

input sentence headline
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* Headline Generator

1. F2|3l& 7|4k 2 °F (Attention-Based Summarization, ABS) 25!

1) Encoder
Output layer » enc output
X
_ p
X
mapping
input and context
[ Smoothing window ]
~/
A
o Yc
X
[ Input Embedding ] [ Context Embedding ]
1 4 y <s> high-end retailers ... brooklyn
v
X V¢ =2y | <S> <s>high-end high-end retailer ... in brooklyn

<s> Brooklyn where 1is .. mainstream
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* Headline Generator

1. 7eE ol 2

1) Encoder
i+Q
_ 1 Z 5
X = — X
¢ q=i-Q

<s> Brooklyn where is ..

o

2F (Attention-Based Summarization, ABS) 2%

Output layer

X

[ Smoothing window ]

A

~

> p

mapping
input and context

A

~/
Y c

X

[ Input Embedding ]

A

X

mainstream

[ Context Embedding ]

A

\ 4

enc output

enc output = 0'p’x
p = softmax(XPy';)

* E : Word Embedding matrix

V'¢c=1Ey1, ....E'yn]

y <s> high-end retailers ... brooklyn

Yc (c=2) | <s> <s>high-end high-end retailer ... inbrooklyn

* Qe C& 2t window size
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* Headline Generator

1. F2|3l& 7|4k 2 °F (Attention-Based Summarization, ABS) 25!

2) feed-forward Neural Network Language Model (NNLM) Decoder

\ 4

nnlm output

Output layer
of NNLM
h
Hidden layer
of NNLM
Yc

[ Word Embedding ]

A

nnlm output = Oh

h = tanh(Uy. )

Ve = [Ey1) -, EYN]
* E : Word Embedding matrix

y <s> high-end retailers ... brooklyn

Y c=2) | <s> <s>high-end high-end retailer ... inbrooklyn
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* Headline Generator

2. AMR J2{ & EXof w}2} £% &l Tree-LSTM (encAMR)

7|&9o| £x}A LRI} oltl Ea| LRO| LSTM

Yi+

- S
ol (cncAMR)  ((ABS )
4
U
U4
]
[}
|, canada ... nato
l‘ I headline
\ prime I
\ J
AN AMR of /
“canadian” the input sentence"
N ' d
So ’,/

~.--——’
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C._ — | ’ C
J-1 ' ]
- X
[0 ] [tanh| (O] > aj
a; |
J—1""\ J
Xj

7|& LSTMZE] cell structure

vk €C(j)

<

child-Sum Tree-LSTM2] cell structure
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* Headline Generator
2. AMR J2} = EAJo]| ha} 2%l Tree-LSTM (encAMR)

child-Sum Tree-LSMT2| Al ;LR

" ECC: ) Q) | mejoteizsl me Ay
g Cj | jimh o) A8 Age
hj = @ | jimgel ex At
le e]

child-Sum Tree-LSTM2] cell structure

s 1z £ el

E{ (dim=N)



* Headline Generator

| Tree-LSTM (encAMR)

¢he

2. AMR J2j T EAo|| wta} 4

At 2b%

Al o
2

child-Sum Tree-LLSMT2|

O'(annj + erej + thak)

fik =

Vk €C()
forget gate

A
o

o

B E zpAl L Cof cisfoq, 72t
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* Headline Generator

8

2. AMR J2i= EAJo]| mta} 2=l Tree-LSTM (encAMR)

child-Sum Tree-LSMT2| Al oA} 11}

&

4 N\
i
E|]_> %
(0} tanh
\ J
n; g

l] = O'(Winnj —+ Wl-eej + Wlhfl])

Input gate

u; = tanh(W,n; + Wee; + Wy h;)

New candidate values

UzEl HE 3 A Alelol 271e A2 Zhe HA



* Headline Generator

| Tree-LSTM (encAMR)

¢he

EAdof| mpat &

gz
child-Sum Tree-LLSMT2|

2. AMR

A4E 27

Al o
2

vk €C(j)

lju]+ z f}k’ck

Cj

k€C(j)

cell state




* Headline Generator

| Tree-LSTM (encAMR)

¢he

EAdof| mpat &

gz
child-Sum Tree-LLSMT2|

2. AMR

A4E 27

Al o
2

)

Oj=

oj - tanh(c;)

Clj:

hidden state

o
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* Headline Generator

2. AMR J2i= EAJo]| mta} 2=l Tree-LSTM (encAMR)

1) encAMR +2&

Hidden states of LSTM

A= [ay, ...,a]]

Node, Edge of AMR Graph

Output layer

X s

A

[ child-Sum Tree-LSTM }

A

n,e

[ Building AMR Graph ]

f

X

[ mapping J

'L node and context

~/
Yc

[ Context Embedding ]

A

A 4

encAMR output

encAMR output = 0" As

s = softmax(ATS¥';)

* E’ : Context Embedding matrix

y,C = [E’y1; ---;E’yN]

y <s> high-end retailers ... brooklyn

Yc (c=2) | <s> <s>high-end high-end retailer ...

in brooklyn



J?:I-El_ olj:I,_ o Z-"% }\CIDIIAC-DI

* Headline Generator

3. ABS ModelZ} AMR EncoderE Zgt5H 2| oo

y* = arg max s(x,y)

s(x,y) = logp(y|x; 6)
Score function

£29 Clofolf Cffst 2t& 2 EE Z4F
L—1
logp(y|x;0) = Y=g logp(yit1lx, yc; 0)

logp(Yi+1lx, yc; 0)
« exp(nnlm(y.) + enc(x,yc) + encAMR(x,y.))

NNLM Decoder of ABS Encoder of ABS AMR Encoder

[ encAMR ]
T T




