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=4 22 BERY E4e dAsAY F8 S FE £ A £A49

dolg Zolw A4 WS Wit P BT BA acke gokstt whiel e

3A = 8L %K(extractive summarization)® F4 8 9K(abstractive summarization) ©. &
Urol g, F5 9% 2 FAZEH A YEs 31 e S AEste A
ABHe Ao =x EA BF(sentence classification) &A o &3ttt & B EA9 7t
A4S 9

Skof] AFEEA] WA E AAst= ol EF(binary classification) =& % 3
o

gho] digk =3t EX] H-Z(sequence labeling) At & 4 Atk F&F 29FS 53
AAE gok B EA EAste 4oVl diEd ¥4, 9y 2/FE xS}
A EeEte Aol Atk aHy B dEREE FE3% Aoy Wi g F
59 dAo] mIIygA Xdthe
A = r

!

network)= 38 7bHsde HAFa It ol9k A2 F 7o
25 Agstet AdAHoz AGHI 7] Wil B FAldM= FE 249 =3
gof 7le& /st Hristed 289 5 e TEAE FFHLA AT

olo wt o] gofF BEAE &I} FA o =l HES ff 7]Eed AT
g 24 a9 BdE 2ASIYAL o] § a3 Rds AdAgste & AAdA 5T
ol 2o TEAE A Estt R dee wol7] A% A4F 2 ugd A=
ool ik dde JAsAT B AolM= oo i 4 W& L AHAE Mt
Al ol 8oF ¥eXA e 585 HAETH
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2. & 8% 7l ZJ&
2.1. $=ro] =& 89 J|&

o] FA FE 8 AxHoREE FdojH FA4 8% Hlw RE=E A AL
€53 9= SummaRuNNerE AF&3tith o] =8 RNN 2A|Fo2 AR 247
wd g J|RAQ FxE (1Y DI Hrh

P

Classification

Layer

ki

Sentence 1 Sentence 2 Sentence 3

Layer

Input Layer Word Layer

<713 7> SummaRuNNerd] ¢l F+*%

o] R pAlY EFoE FAA A X=[S,8..S)d ta Y=I[y, vy, =
Ao R Rojdte] FZ QoS FPTAT o] W, y,£(0,1]5 kHA o] ok
ZgkEojok &A(D obdA0)S UEl= A2 4 Q)< T3 2AHdAT

T2 QA e FA dE £ i #HE FdolH, de dY A4 JAE
w8t WEolt g, kA o]lA7EA TS B goks R HE Y. o
= HRo 7+ FEo| s 71EX2 o] &5 A A9 = A(content), AA FA
of i3t sl =4&o tiEAd(salience), ol A7kA HAAH Qo g 4% TEE
(novelty), =49 Adl, 4ol Ao W& FeHS FAgsta o5 dsto ad &%
o] gefo g Add FES AT
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p(y,=1|h,g,.d)=oc(Wh_ # content (3)
+h W.d # salience
-h/W tanh(g,) #novelty
+W_P? i absolute position
ap
+W P’ # relate position
n

+ b) # bias term

]

dd 242 2 A5 RNNE T3] HHE @49 A HA FaAs M8 4%
3 Goj 5o ok GRU &89 YW ¥ t(element-wise average)2 3 3l

5
FH@ 7 B4 £@skE MEE F oA GRU Fol 9

=
2 shAlol A SummaRuNNer mlo] Tole] 3 Apdmur ohjel 71222l ¢lo]
24 AWE YA At mde FEAAL dof HolHE sWe I AYdA
dolo] 5 YHY FEF F9HT o] B4 AW A AsWUL W o e FE
2oF ARE AL 5 YATH B FAAM A& Qo] B4 4P E 499 2o}
feature description category
Surface o] 25 AR number of vocab
TF goje] B4 Y HE 0~50
POS oo FA number of POS tags
NE w@o] 9] named entity o F boolean
STOP w@o] 9] stop word o5 boolean

dole] FAb FR(POS)E NS BT U= DS BWA 4L FUsE @
AEL TR AL 5 Y= =oEth ol METHE #% ¥4 203 /9=
% B

A" 3 2ol MAE AEE TALE o] FofA = FFo] Y] wEel AAE AR
AdZ F7FeEA T o9k 22 o] E4 AHES Tolo uF HHek I AT
BERT(Bidirectional Encoder Representations from Transformer)= THES] &
TAZHFE Hg  T<5H(pre-trained) W& Aol EH(general language
representation) 2@ 0|t} BERT= 7]|£9 word2vecd Zo| HZH<Ql o] Fdo] of
H e FH £ ARV vgE Jded e Aedn. B Aol A= BERTE &4
ool =Yttt A& Edshy] 9%k ©ol MBS BERT =
B A7 A= korBERT) R&-& AE3HSAT
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5
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‘ Score Layer ‘
I | | I |

‘ Bi-LSTM I

|

word emb
§ b D @  SEm .
TI\ f”f‘ T] [1 T \_,T e »
| LinearLayer ’
KorBERT r .—,’, ’g h_(‘ -
- .. - | ]

71 St <Y Do offE HEYAE %1%"76‘}%'\5}. BERT®] /=% &7

Ef ARE I FUHete oH dEs E?ﬂ_%&ﬂr. <" Do AF UELI= oA
HE = E/\]% TS dger wu FAY 9 HERE wgstr] fs) Bi-LSTM
layers 7% % wpA|"} Score Layers AA HFZHOZE ZF ojdo] A9 FES AL

=

2.3. ko] F= £A 89 B FoF 2d A3 2

Agol AEF el B AANA THF 2o HolHE 1 54 o
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A¥ Hloly AR | 1A dlolH HF | 2% dHolE 7
A T 400 1,335 2,671
EE HT X F 21.963 22.064 19.956
BEE B 9 Hd od + 14.989 14.622 15.713
%% 9o
17.748 17.206 18.042
4 3T T od 5
F4 2ok
21.447 20.066 17.873
& ZF HAT oA F
head+subhead &% &+ 1.52 1.732 2.841
head+subhead
6.219 8.953 6.377
23 3 BF o4 5
E 51 2 FAAAN FF oF Hlole] 54 (7ol E)

AR, 220 24 2o BT B4 @ BF ojdit BRe Fwnc 49 €
e 2 gnh B4, 2wl FEHE A dolEe 134 ol A% 4 2ok
%% aofnnk o 1 21& 2 5 Ak

A dlelE Y 14 dolel WL iR Rol 4¥e FIshm 2% dlold

o w2 AYe AU B AP A HolE, 1-23 HolHE ol &)
w9 SgahA etn 7} HolH 2T gt

st HolHRE AAHOR TEE ARIA DEAE ol gttt AR A

=, 32A, 283 &4 vidolda AFeHE QbR o] g3te] VAL Wge] aokro
= ARgstAT g dHol"ol td 548 & 529
B RE
A} 344,198 7
BE B T 28.6 %%
Bt oH 385.5 o4

=5

52 8% dlolE 54

g

Ad A3= g 533} Z+t}. ‘Extraction’ S SummaRuNNerZE ©] 83 F= Q9
°F Aol ‘ExtratComp’ & F=H TAE 543 Aol

(FHA 99 ROUGE-1 ROUGE-2 ROUGE-L
F1 p R F1 p R F1 P R
A®+12+ d] [Extraction [48.73 [64.21 |41.32 |31.66 |41.18 |26.99 [35.33 |46.44 30.00
ole 3%  |[Extra+Comp |44.48 [67.06 [34.72 |26.76 |40.06 (20.92 |32.18 |48.51 |25.11
22} dlo]¥]  |[Extraction [52.44 [60.61 |48.72 |34.62 39.71 [32.26 |39.12 ]45.09 36,4
g Extra+Comp |48.86 [63.94 [41.33 |29.97 |38.98 [25.39 |36.2 47.29  |30.63

53 %% 9o+ B4 o 49 43

=
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24830 B4 8oF FX 0] 840 N 1B

2 AS FHsAT Ao g F5 4 2942 EAE oFE B

st Zhzbel A4S Qofe EIAIZA AJNA@ I ED obdA(H ol E:00E AAst=
7 EF(binary classification) Aot} o]} o] o] BF EAZE uF7] &A=
A #olEo] FA4H e TEA7F Bosith. a8y ol2d wEX|7F §i7] W&
of o o]-gstd o]¢} JHE FARE WEE B v BF

1 | summary = { }

(summaryel] o]v] 718 £4& Asta) £ 2 AL summarydl] F7b8] Bl Al E/R
A2} ROUGE scoreE A 4F

3 | ROUGE score7} 71 #olAl& 48 AAE summaryol F7}
4 | ROUGE score7} ®ojx A &S w714 (2, 3) GAS HiE

= -
e 22w, 7120 S AZolt RAE o] &F HuT Agel A F2H A
]

B0l o R4S 39 42 B AN PR 28 AG3 AL 5F
F% Aok Azd Aol A% Hrlo] #8% dolE AROE Hed & Unt

D F= L3 | O AE/FA B8 Greedy-3 5= (3) Lead-3 &

ROUGE-1 0.741558 0.364271 0.492308

Fel4 | ROUGE-2 0.625889 0.227549 0.309258

ROUGE-L 0.663689 0.277900 0.355039

ROUGE-1 0.718696 0.308413 0.410803

W&o | ROUGE-2 0.602634 0.201509 0.279303

ROUGE-L 0.663288 0.256995 0.332720

E 55 FF A 2o AaFe] A doled] Wd A
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w3, A5/ R2AS Z83 Greedy-33 Lead-30] Aol A
drit FFARREA] AE R fste FE AR-33e] =4 #Hols
A4bs] Btth T 5604 BHE HE9l o] Greedy WAoo 2 FE3 & EAo
23%°] AE=ZE HAY. Greedy-32 Lead-3RUE 2o AHs5S =

A QoF A 2dl FSoA A Foly FARGE & A

o7 FAHst= Ao Bagtes HoFEn

AE/RAE &8 Greedy-3 = Lead-3 &

F-1 score 0.232 0.311

_|_4

F 56 ASAFAE E8T FE A 809 Hols 4T

71ES F= 4 89 AN2HE A Fojy BAE &85t greedy WA E F=
A S AFGOE AR StEET B AAdA T FE YA 24
ES

of 84 AWRs] A5ta greedy FAOZ FEF oF 344000 EA O] T BER
k2 B AANA FEE 3524 BEAS Wit ge AASAT. 271E 3524

Ao Ae doles FEste Wl wek dde Uro sdska vlus) Rkt

7B g TEX AZEAS BEF Greedy-3 = F 344,000 ZA
F71 3 4EA - 2) AE/RAE & .
O =2 A%-3 | = | (9 Lead-3 2=
(3,524 BA)) = 23 Greedy-3 2% =
ROUGE-1 0.508217 0.505567 0.498410
e A ROUGE-2 0.329134 0.324037 0.318725
ROUGE-L 0.374887 0.371537 0.364018
ROUGE-1 0.435940 0.429446 0.417062
U] -&-o ROUGE-2 0.298915 0.290725 0.286332
ROUGE-L 0.356378 0.350263 0.339520
¥ 57 3% B4 2o Aaule] st dlo o] ta aok A2 4% va

Aol tiall =3t 1 ROUGE #k< 3 579

Aesigt. 371 s 2 St WAl v oF 1 vlel ol A 3
2 493 BHOE 33 BA Q% Axd9e THHAS W A% UL A9 5
AT F, FE BA 2 gao] F4%
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3.2.1. ELIH-A g ol

497} ok A 5o, A AzdelA U wlulR ol
2ol te RO “$ 1} Esjols Fold.” g wWe BEE wuo] @
22 4 5 Ao

L o5 N doldth BA Aokl 1
FASAL AS BE AAE ulss A=

U olEl(See 9, 2017 7 8.°F AAFAA HIWs] HAyst=

A5 A Hsl AdE RHE=E F9 HEs: AH=-F-AHEx
(Sequence-to-sequence with attentions)& ~|¥te =2 3o}, F9|
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Rush et al.(2015)
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% training set =)

- training: 3,800,000
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—
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5 1. 4 EZ
2 ZIAHEE) : AE FA: 356EZ
+2 (A A, 47 8.oh) _§§EQQM4£§
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= A
2. T3 A7 2. data set(pairs)
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(1 M= DUC 2003) ©
L A4 1. data set(pairs)
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2.1. CNN/Daily Mail Corpus

> 270

Nallapati et al. (2016)°l oJsl =9 vlolgHAl o= Qof BrHEo 2 AEH A

> 4

CNN, Daily Mail $1Alo]E 9] new-storiesoll Al Algho] 2HA]

AL, FAhE W B A9
%, YAolEolA B AR FE5)l

> 54

D 4 29F w5x Gigaworde} DUCS
Ae Ay EFoE FAE o

2)

g FE ades dvos
Ao oz oiEE TAZ storiesE ALt
e sk

QoFo] 1EAo] A1k, CNN/Daily Mail &%

anonymized ¥ (2016)3} non-anonymized W (20172 2714 WA FZHFH

Original Version

Anonymised Version

Context
The BBC producer allegedly struck by Jeremy
Clarkson will not press charges against the “Top
Gear” host, his lawyer said Friday. Clarkson, who
hosted one of the most-watched television shows
in the world, was dropped by the BBC Wednesday
after an internal investigation by the British broad-
caster found he had subjected producer Oisin Tymon
“to an unprovoked physical and verbal attack.” ...

the ent381 producer allegedly struck by ent212 will
not press charges against the “ ent/53 ” host , his
lawyer said friday . ent212 , who hosted one of the
most - watched television shows in the world , was
dropped by the ent381 wednesday after an internal
investigation by the ent80 broadcaster found he
had subjected producer ent]93 “ to an unprovoked
physical and verbal attack . ” ...

Query
Producer X will not press charges against Jeremy
Clarkson, his lawyer says.

producer X will not press charges against enf212 ,
his lawyer says .

Answer
Oisin Tymon

ent193

Table 3: Original and anonymised version of a data point from the Daily Mail validation set. The
anonymised entity markers are constantly permuted during training and testing.

<71% 23> CNN/Daily Mail Corpus <A
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2.2. Gigaword

> &7
Rush et al. (2015)o4 =< AF-&F ©lo]g Alo|t},

> 74
Gigawordi= A 201d7Fe] TheFdh Sujoh Al s AEl2e] 9507 i JIAME X
stal 9tk Rush et al. (2015) 3h<5 Alel]l Hash ¢jgo= .

o sl=ehelst dl=eelel 3 WA BRS goz wth

> 53

1 Rush(2015)+= Gigaword data set(Graff et al., 2003; Napoles et al.,2012)& =~®3&
E Core NLP tool(Manning et al. 2014)= 23} standard Gigaword= /4% ©] o] ¥
A A&

2) & Hol=ElEE A B E ARG AITE, Rush(2015) RE2 4 E£3}

o B4 EE 99 AAY RED 489

I(1): a detained iranian-american academic accused of acting against
national security has been released from a tehran prison after a hefty
bail was posted , a to p judiciary official said tuesday .

G: iranian-american academic held in tehran released on bail

A: detained iranian-american academic released from jail after posting
bail

A+: detained iranian-american academic released from prison after
hefty bail

1(2): ministers from the european union and its mediterranean neighbors
gathered here under heavy security on monday for an unprecedented
conference on economic and political cooperation .

G: european mediterranean ministers gather for landmark conference
by julie bradford

A: mediterranean neighbors gather for unprecedented conference on
heavy security

A+: mediterranean neighbors gather under heavy security for unprece-
dented conference

<21 24> Gigaword Corpus < A|
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2.3. DUC 2004 TASK1

> 270
DUC 2004= % 57) TASKZ R 3slgom, 1304 tasklol|A A 23+ do|E ot}
DUC 2003 dataZ training®. 2 AF&3l7] Y84 DUC 2004¢] Task 1, 2= DUC 20033

718 o2 ),

> 74

A =x= AP newswire, New York Timeso]w A}&ro] ZA 3 sj=ghelo] ofd 47
o] Fx QR o g FAFO At} TASK19 749, 7obytese] A2 Fof EA T F
2 g¢ko 2 AT

> 54

D 29F AelA Gigaword, DUC 20037 &7 37} dlolgl o= 2t
2) DUC 2004= 500 pairs (DUC 20032 &A1} 8¢ko 2 6242 FA = o Tt
3) ROUGE n-gram w3 o & % 7}%dch
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2.4. Webis-TLDR-17 Corpus

> 27

24Av|go] “‘Reddit’ o Z®l=9} self-written 89F0 2 FAH o] Ut} A48 1| T
Trgleg #H 89 HolHAl FolA A WHA = dolHAlolth. Reddit2 social
news g, ¥ = Hrh, BEE 5o o|FoA= JEY ZRFYEE submissions?
comments® /A= At} submissions FAE°] YEESI= top-level postsE A&
< x9sta Ja e FAT AAY FATE FAFT body text® EIFEHO] Ut
comments= body textZ FAEF ] Ut}

> 74

Reddit®] submissions®} commentsE HE|s|A FHF pairsE 43t sub reddits

32,778, submissions 1,667,129, comments 2,377,372%2 FA % o] t}.

Table 3: Examples of content-summary pairs.

Example Submission

Title: Ultimate travel kit

Body: Doing some traveling this year and I am looking to build the ultimate
travel kit ... So far I have a Bonavita 0.5L travel kettle and AeroPress. Looking
for a grinder that would maybe fit into the AeroPress. This way I can stack
them in each other and have a compact travel kit.

TL;DR: What grinder would you recommend that fits in AeroPress?

Example Comment (to a different submission)

Body: Oh man this brings back memories. When I was little, around five, we
were putting in a new shower system in the bathroom and had to open up the
wall. The plumber opened up the wall first, then put in the shower system, and
then left it there while he took a lunch break. After his break he patched up the
wall and left, having completed the job. Then we couldn’t find our cat. But we
heard the cat. Before long we realized it was stuck in the wall, and could not
get out. We called up the plumber again and he came back the next day and
opened the wall. Out came our black cat, Socrates, covered in dust and filth.
TL;DR: plumber opens wall, cat climbs in, plumber closes wall, fucking me-
ows everywhere until plumber returns the next day

<% 25> Webis-TLDR-17Corpus | A|
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<Abstract>

Analysis research and trial establishment of corpus

The purpose of this research project is to contribute to the development of
automatic summarization technology that has emerged as a development in the big
data sector which is the core of the 4™ industrial revolution through establishing news
articles summarization corpus. Automatic summarization has emerged as a very
important service which is caused by diversification and maximization of information
sources and channels, quickness of transmission, and changes in information
consumption patterns. The development of summary technology is essential to
correctly extract and provide information needed by users from a vast amount of
text. For developing these technologies, the summary corpus is positively necessary.

The tasks and research results of the project are as follows.

Establishment of newspaper articles-oriented summarization corpus : We made
up the newspaper articles summary corpus made of total 4,389 newspaper articles
including 13,167 topic sentences annotated for extraction-based summarization and
13,167 summarized sentences that has completed inspection by domain experts are for

abstractive summarization.

Development of guidelines for making high-quality abstractive summarization
based on the characteristics of Korean : For making summary we built the guideline
to allow preparers to generate high quality summary, reflecting the characteristics of
Korean language and practicality. The opinions of preparers, domain experts and
researchers who majored in writing were reflected in the guideline, so it was
designed to serve as a reference to anyone who wants to make a summarization

COTpuS.

Development of summarization corpus construction and evaluation methodology :
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We established construction criteria and system to construct summarization corpus
that can be applied to summarization system of extractive and abstractive
summarization method in an organic and high efficiency method. Also we validated
the established summary corpus through evaluation method of summarization corpus
which has widely used and we proposed the evaluation criteria that can be

qualitatively assessed.

The seek for method of utilizing the summarization corpus : We surveyed actual
demand of industry and established the corpus to be used in the development of real
technology by taking counsel from industry company that needs to actually develop
and utilize the summarization technology. And we reviewed usability by applying the

summarization corpus built on the actual automatic summarization model.

Keywords: summarization dataset, summarization corpus, newswire
summarization corpus, automatic summarization, news big data

Project Director: Kim Hansaem(Yonsei University)
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