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*1

( ) ( )

1950

2000

Twitter

Social Network Service (SNS)

[113, 59] 2001 2007

Document Understanding

Conference (DUC) 2

2003

2008 2011 2014 DUC Text Analysis Conference (TAC)
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update summarization (TAC2008)
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*2

hierarchical summarization [19]

query-chain

focused summarization*3[9]

*4

*5

[90]

*2

*3

query-oriented summarization update summarization

*4 http://news.livedoor.com

*5 http://www.cnn.com
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ROUGE 3.2.2

ROUGE(Recall-Oriented Understudy for Gisting Evaluation)[73]

ROUGE

1.2

(extractive summarization)

*6

*6 (abstractive summarization)
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談話構造

本研究が取り組む問題

修辞構造理論(RST)の有効性 
[marcu97a,97b,98]

ILPの適用 
[Hirao+13]

機械学習

文抽出と文圧縮を 
同時に最適化 
[富田+09][Berg-Kirkpatrick11]他

施設配置問題 
[takamura+09]

最大被覆問題 
[Gillick+09]他

ナップサック問題(亜種) 
[McDonald07]

要約とは独立したタスク 
[Knight00]他

ILPの適用 
[Clarke08]

文圧縮 重要文
抽出の

前処理
 

[Con
roy0

5]他

整数計画問題（ILP）による 
モデル化の登場       2007~

重要度順に選択 
[Luhn58]他

重要文抽出

共通の問題点: 
訓練事例の不足 2文単位の重要度 

1969~
単語単位の重要度  

2007~
構造学習 
2010~

文抽出と文圧縮 
の逐次適用 
MCR[Zajic07]など

[Filippova +15] 
[Klerke +16]

[Peyrard+16] 

[Nishikawa+14] 
[田中+16]

[Almeida+13] 
[Morita+13] 
[Durett+16]

ck11]他

[Filippova
[Klerke

1

1.1

5

1.1

[77]

[77, 30, 95, 84]

[77, 30]

[60, 4] [80, 71, 136, 144] Support

Vector Machine[139]

1.3.2
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[13]

2007 McDonald

0-1

(Integer

Linear Programming; ILP) [86] ILP

ROUGE (Recall-Oriented Understudy for Gisting Evaluation)[73]

[86, 31, 110, 111] ILP

ILP

ILP

[2, 97, 88, 38, 45, 52, 103, 28]

ILP

2000 [56]

[72, 116] ILP
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ILP [20] ILP

ILP

[143, 10]

[2, 52, 28]

ILP

ILP

*7 Marcu

(Rhetorical Structure Theory; RST)

[82, 83, 84] RST

(coherence)[46, 81]

*8 RST

RST Elementary Discourse Unit (EDU)

Hirao EDU ILP

[45] RST

EDU

(DEP-DT)

[50] ILP RST

RST

*7

*8
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ILP

ILP

ILP

ILP

ILP

RST

RST

RST

(

)

1.3

1.3.1

RST [84, 25] Hirao

ILP

[45] RST

RST

EDU

EDU
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EDU

EDU

1.3.2

[130, 64, 2, 44, 93, 112, 105].

-

*9

New York

Times Annotated Corpus (NYTAC)[102] NYTAC 180

65

NYTAC [47, 127]

NYTAC

*10

NYTAC

*9 Hansard [21] 130

*10 NYTAC
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NYTAC

NYTAC

[69]

[24]

(instance selection, instance weighting)

[6, 124]

NYTAC

1.4

2

ILP

3

ROUGE

4

NYTAC

5

NYTAC
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2

1

2.1

McDonald [86]

McDonald

( )

Carbonell Maximum Marginal Relevance (MMR)[13, 39]

MMR

MMR McDonald

[86]

:

∑

i

αiRel(i)−
∑

i<j

αijRed(i, j) (2.1)
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αi i 1 Rel(i) i

αij i j

1 Red(i, j)

Rel(i)

Red(i, j)

MMR

McDonald MMR

ILP

ROUGE

McDonald

Gillick

[110, 38]

Takamura [111]

Takamura

01

Hirao

[45]

Hirao RST

Nishikawa

[93] [79]
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( )

ILP [2, 97, 88, 38]

*1

ROUGE

[62, 120, 10]

RST

Daumé III and Marcu RST Noisy-channel

[25]

Marcu

RST EDU EDU

[84] Uzeda Marcu 6

[115]. 3.2.3

Marcu EDU MMR

Hirao

EDU EDU

[45] RST

EDU EDU

EDU

EDU

*1

[34]
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3.2.3

Hirao Hirao

EDU EDU

[76] RST

[94, 93, 18]

RST RST

[84, 25] Hirao [45] RST

EDU (DEP-DT)

[50]

2.2

Kupiec [60] Kupiec

[114, 4] [80, 71, 136, 144, 5]

[96] Support Vector Machine[44]

Yih

[130]

Hong

NYTAC
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Wan [119]

- - -

ILP

Takamura [112]

SVM

Sipos [105]

MMR

Li [64]

Berg-kirkpatrik [10] Almeida [2]

ILP

[28] ILP

Nishikawa [93] Kikuchi [54]

1

DUC2001 567 -

Hansard [21]

130

Ziff-Davis 7,000 -

[85, 23]
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Nishikawa [93] 13,000

Svore Cable

News Network (CNN)*2 3 story highlight

[109]

Livedoor News*3 3

Genest

TAC2008 2009

[1] 4000

Pyramid

NYTAC NYTAC

NYTAC [63, 47]

Li and Nenkova [68] NYTAC Yang and

Nenkova [127]

NYTAC NYTAC

NYTAC

NYTAC Durrett

[28]. Kikuchi [54]

SVM NYTAC

NYTAC

*2 http://edition.cnn.com/

*3 http://news.livedoor.com/
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3

3.1

3.1

ILP

( 3.1 ∗)
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＊

3.1

EDU1 EDU2 EDU3 EDU4 EDU5 EDU6 EDU7 EDU8 EDU9 EDU10

SN

NN

Evidence

Contrast

SN ElaborationSN
Justification

SN Elaboration

SN Elaboration

SN Exemplification

NS NS
Concession Antithesis

Sentence1 Sentence2 Sentence3 Sentence4

Document

*

3.2 RST EDU1–10

N S

ILP

ILP

3.1.1

(Rhetorical Structure Theory; RST)[81]

EDU EDU

EDU

EDU
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EDU1 EDU2 EDU3 EDU4 EDU5 EDU6 EDU7 EDU8 EDU9 EDU10
Sentence1 Sentence2 Sentence3 Sentence4

Sentence1 Sentence2 Sentence3 Sentence4

(1) DEP-DT（EDU間依存木）

(2) 文間依存木

3.3 (1)Hirao EDU

DEP-DT 3.2 multinucleus

EDU4 EDU5

EDU3 (2) Hirao DEP-DT

3.2

89

(Nucleus) (Satellite)

N

S 3.2 ∗
(multinucleus)

3.1.2

Hirao [45] RST DEP-DT

DEP-DT EDU

3.3 3.2 DEP-DT

Hirao DEP-DT EDU

EDU

EDU

EDU



3 25

3.1.3

max.

n∑

i

mi∑

j

wijzij

s.t.

n∑

i

mi∑

j

zij ≤ L; (3.1)

xi ≥ zij ; ∀i, j (3.2)

xparent(i) ≥ xi; ∀i (3.3)

zparent(i,j) + rij ≥ zij ; ∀i, j (3.4)

rij + zparent(i,j) ≤ 1; ∀i, j (3.5)
mi∑

j=0

rij = xi; ∀i (3.6)

rij ≤ zij ; ∀i, j (3.7)
∑

j /∈Rc(i)

rij = 0; ∀i (3.8)

riroot(i) = ziroot(i); ∀i (3.9)
mi∑

j=0

zij ≥ min(θ,mi)xi; ∀i (3.10)

∑

j∈sub(i)

zij ≥ xi; ∀i (3.11)

∑

j∈obj(i)

zij ≥ xi; ∀i (3.12)

xi ∈ {0, 1}; ∀i (3.13)

zij ∈ {0, 1}; ∀i, j (3.14)

ri ∈ {0, 1}; ∀i (3.15)
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n mi i wij

ij i j xi i

1 zij ij 1

(3.1) L

(3.2)

(3.3)

parent(i) i

(3.4) (3.9) rij rij ij

1 (3.4)

ij

ij parent(i, j)

zij 1 zparent(i,j) 0

rij parent(i, j) i

ij

zparent(i,j) rij 1 2

1 (3.5)

rij 1 rij 1

ij (3.7)

i (xi = 1)

(3.6) ( )

i (root(i))

rroot(i) 1

(3.9)

(3.8)

Rc(i) i

(3.10)
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1 (3.11)

(3.12) sub(i) obj(i)

i

:

zik = zil (3.16)

(3.16) ik il

PMOD *1, VC *2

SUB OBJ

(JJR) (JJS) “to”

:∑

k∈s(i,j)

zik = |s(i, j)|zij . (3.17)

(3.17)

PRP%, WP% POS

s(i, j) ij

3.2

3.2.1

RST Discourse Treebank

(RST-DTB) [14] RST-DTB Penn

Treebank Wall Street Journal 385

RST 30

*1

*2
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Penn Tokenizer

30 25%

long 10% short

ROUGE (Recall-Oriented Understudy for Gisting Evaluation)[73] *3 ROUGE

EDU

[45]

LEAD LEAD

EDU

LEADEDU LEADsnt

(

) ( )

RST-DTB RST

Suzuki

[108]

wij :

wij =
log(1 + tfij)

depth(i)2
(3.18)

tfij wij depth(i)

xi (3.10) θ 8

ILP ILOG CPLEX version 12.6.0

NP

*4

*3 ROUGE-1 “-a -m -s -n 1 -x” ROUGE-2 “-a -m -s -n 2

-x” stopword “-s”

*4 930.23 short 39.43 long
186.10
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OS Ubuntu 14.04 64bit server Intel CPU Xeon E5-2650(2.00GHz)

1

3.2.2 ROUGE: Recall-Oriented Understudy for Gisting Evaluation

ROUGE [74] ROUGE

BLEU

(n ) ROUGE

:

ROUGE-n(C,R) =

∑

S∈R

∑

tn∈f(S,n)

min(cnt(tn, C), cnt(tn, S))

∑

S∈R

∑

tn∈f(S,n)

cnt(tn, S)
(3.19)

n n tn n C

R (

) S f(X,n) X

n cnt(tn, X) X n tn

n (n = 1)

(n = 2) Lin

*5

n = 2 n = 1
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3.1 short long ROUGE-1,2

2 3 [115]

shortwithout stopword longwitout stopword shortwith stopword longwith stopword

ROUGE-1 ROUGE-2 ROUGE-1 ROUGE-2 ROUGE-1 ROUGE-2 ROUGE-1 ROUGE-2

0.353 0.117 0.412 0.161 0.356 0.109 0.455 0.160
0.353 0.114 0.409 0.160 0.355 0.106 0.453 0.158

0.254 0.086 0.360 0.142 0.282 0.085 0.407 0.144
EDU [45] 0.321 0.112 0.405 0.157 0.344 0.106 0.458 0.161
Marcuours 0.272 0.093 0.362 0.143 0.315 0.094 0.432 0.155

LEADEDU 0.240 0.086 0.323 0.126 0.296 0.082 0.402 0.128
LEADsnt 0.218 0.074 0.310 0.121 0.261 0.070 0.387 0.124

Marcu et al. - - - - - - 0.442 -
Ono et al. - - - - - - 0.456 -
Uzeda et al. - - - - - - 0.452 -

3.2.3

ROUGE

3.1 ROUGE-1,2 short long

ROUGE

3.1 3 Uzeda

*6 Marcuours(0.432) Marcu et al.(0.440) [84]

[115]

Uzeda

short stopword ( )

10%

EDU EDU

EDU

*5 n = 1 9
*6 [115] Table II
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EDU

ROUGE LEAD

LEAD

long EDU

25%

( LEADsnt) ROUGE

short

3.1 RST

HILDA[29, 43] 3.2 HILDA

ROUGE short

EDU

HILDA

EDU
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3.2 2 3.1

shortwithout stopword longwithout stopword

ROUGE-1 ROUGE-2 ROUGE-1 ROUGE-2

0.353 0.117 0.412 0.161

EDU 0.321 0.112 0.405 0.157

HILDA 0.302 0.096 0.385 0.144

EDU HILDA 0.284 0.093 0.404 0.157

ROUGE *7

EDU 0.590 0.324 short

long EDU ROUGE

long

short ROUGE

short

ROUGE

*8

*7 gold standard 3.1.2

*8
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3.3 RST 2 3.2

shortwithout stopword longwithout stopword

ROUGE-1 ROUGE-2 ROUGE-1 ROUGE-2

0.353 0.117 0.412 0.161

HILDA 0.302 0.096 0.385 0.144

(wij = log(1 + tfij)) 0.308 0.088 0.387 0.130

HILDA(wij = log(1 + tfij)) 0.273 0.083 0.380 0.125

0.269 0.072 0.378 0.128

*9

3.1 LEAD

ROUGE

( ) depth2

3.3

ROUGE

ROUGE

3.4

*9

[128]
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: John Kriz, a Moody’s vice president, {said} Boston Safe De-

posit’s performance has been hurt this year by a mismatch in the

maturities of its assets and liabilities.

: John Kriz a Moody’s vice president [{said}] Boston Safe De-

posit’s performance has been hurt this year

: Boston Safe Deposit’s performance has [been] hurt this year

: Recent surveys by Leo J. Shapiro & Associates, a market research

firm in Chicago, {suggest} that Sears is having a tough time at-

tracting shoppers because it hasn’t yet done enough to improve

service or its selection of merchandise.

: surveys [{suggest}] that Sears is having a time

: Sears [is] having a tough time attracting shoppers

3.4

short

{·} [·]

that

ROUGE

*10

:

Ben earns any fees sent directly to charity and [is] taxable on them, the IRS says; of

course, he also may take a charitable deduction for them

is

*10
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Wang

[122]

[129, 32]

EDU RST

3.5 *11 EDU

EDU

EDU EDU

EDU

ROUGE

EDU

- The scare over Alar, a growth regulator

- that makes apples redder and crunchier

- but may be carcinogenic,

- made consumers shy away from the Delicious,

- though they were less affected than the McIntosh.

3.5 EDU 5

EDU

*11 wsj 1128
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EDU選択 部分木選択 文選択 EDU選択 部分木選択 文選択 参照要約
(HILDA) (HILDA) (HILDA)

3.6 short (HILDA)

EDU EDU EDU

short 3.6

+

EDU

3.2.3

EDU

4.73

4 EDU 5.77 5

*12

long 3.7

short

short

*12 (p < 0.05)
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EDU選択 部分木選択 文選択 EDU選択 部分木選択 文選択 参照要約
(HILDA) (HILDA) (HILDA)

3.7 long

3.3

RST

ILP EDU

ROUGE

EDU

EDU

[131]

RST

EDU
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4

4.1 New York Times Annotated Corpus

New York Times Annotated Corpus (NYTAC) 180 New York Times

65

4.1

[91, 49]

4.2 NYTAC*2 (abs) (doc)

ID(id)

4.2.1 ROUGE-2

abs

4.2 ( [e])

( [b],[c]) ( [d])

( [a]) NYTAC

*1 NYTAC 658,874

524,216

*2 c©2016 The New York Times Annotated Corpus, used with permission
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4.1

3

NYTAC 524,216*1 2.42 38.79 29.36 607.62 0.128

DUC2002 533 5.62 101.09 27.40 549.61 0.363

RSTDTBlong 30 9.57 186.10 116.77 930.23 0.246

RSTDTBshort 30 3.5 39.43 116.77 930.23 0.093

NYTAC

4.2 NYTAC

NYTAC

NYTAC 5

4.2.1

[86, 140]

[93, 45]
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id 1996/07/28/0868107 (0.111)

abs Neil Strauss recommends hearing reunion of German progressive-rock group Cluster at the Knitting Factory

doc Cluster, the Knitting Factory, 74 Leonard Street, TriBeCa, (212) 219-3006. What can make reunions by

obscure European groups like Cluster more exciting than classic-rock reunions is that the former often

haven’t performed in the United States before. [...] (7 sentences)

id 1988/03/23/0129961 (0.366)

abs Gov James E McGreevey, whose insistence on staying in office until Nov 15 set off po-

litical, legal and public relations challenges, needs only to remain in office until midnight[1] Sept

3 to outlast state deadline that would automatically force special election to choose his successor[2]; his

announcement Aug 12 that he was stepping down because of extra- marital affair with[3] unidentified
man[a] led to coup attempt from within his own party, which he has managed to fend off; Richard J Codey,

Senate president and fellow Democrat, will complete final 14 months of McGreevey’s term[4] under provi-

sions of New Jersey’s Constitution; photos

doc After revealing on national television that he is gay, seeing his name become the punch

line of countless late-night comedy gags, and fending off a coup attempt from within

his own party, Gov. James E. McGreevey needs only to remain in office until midnight[1]

Friday to outlast the state deadline that would automatically force a special election to

choose his successor. [2] Mr. McGreevey announced on Aug. 12 that he was stepping

down because he had had an extramarital affair with[3] a man he did not identify[a], but his insis-

tence on remaining in office until Nov. 15 set off political, legal and public relations challenges. [...] Mr.

McGreevey will pass that deadline as of Saturday, allowing the Senate president, Richard J. Codey, a

fellow Democrat, to complete the final 14 months of his term[4]. [...] (27 sentencces)

id 1996/08/30/0874273 (0.692)

abs CBS announces that it has signed Diane English, executive producer of Murphy Brown[b],

to take over as executive producer of its troubled new comedy, Ink[c], which stars Ted

Danson and Mary Steenburgen[5]; Ink will have delayed debut of Oct 21[d]

doc CBS announced yesterday[e] that it had signed Diane English, the longtime executive pr-

oducer of “Murphy Brown”[b] to take over as executive producer of its troubled new

comedy, “Ink,”[c] which stars Ted Danson and Mary Steenburgen. CBS also said the show, whose

first four episodes fell so short of expectations that they were shelved, would come back with new episodes

created by Ms. English starting on Oct. 21[d]. [...] (6 sentences)

4.2 NYTAC 3 id abs
doc id doc

([...]) doc
id
ROUGE-2 4.2.1

abs doc
([a]-[f])

4.1
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:

max.

n∑

i

bixi

s.t.

n∑

i

cixi ≤ L; (4.1)

xi ∈ {0, 1}; ∀i. (4.2)

xi i 1 bi i

ci i

i L

i bi φ w w :

bi = w · φ(s)
w

Passive Aggressive [22] PA-II

:

wt+1 = argmin
w

1

2
||w −wt||2 + Cξ2 (4.3)

s.t.loss(w) ≤ ξ. (4.4)

wt t ξ

C

loss(w) = 1−ROUGE(o, s) s w

o

ROUGE(o, s) o

s ROUGE (Recall-Oriented Understudy for Gisting Evaluation) [74]

:

wt+1 =wt + τt(φ(ot)− φ(st)), (4.5)

τt =
loss(wt)

||φ(ot)− φ(st)||+ 1
2C

. (4.6)

(4.7)

φ(·)

φ(·) :

(a) ,
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(b) 1 bag-of-words,

(c)

(d)

(e)

(f)

(g) 20% 1 0

(h)

(i) NytOnly 4.2.2 Featurize

Zhao [135]

Algorithm 1

s,c

bi L

N R

ROUGE-2 [74]

ROUGE-2

NYTAC -

- (4.5)-(4.6)

ot

-
ROUGE-2

4.2.3
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Algorithm 1
INPUT: s, c, L, N

for l=0 to L do
V[0][l] = 0

Z[0][l] = 1

end for
for n=1 to N do

for l=0 to L do
V[n][l] = V[n-1][l]

Z[n][l] = 0

end for
for l = c[n] to L do

if s[n] + V[n-1][l - c[n]] ≥ V[n][l] then
V[n][l] = s[n] + V[n-1][l-c[n]]

Z[n][l] = 1

end if
end for

end for
l=L

R = {}
for i=N to 1 do

if Z[i][l] = 1 then
R = R ∪ i

l = l - c[i]

end if
end for
return R
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:

max.

m∑

j

zj

s.t.

n∑

i

cixi ≤ L; (4.8)

n∑

i

aijxi ≥ zj ; ∀j (4.9)

xi ∈ {0, 1}; ∀i (4.10)

zj ∈ {0, 1}; ∀j. (4.11)

zj j

1 (4.9)

aij i j 1 0

ROUGE

“-m -r 2”

[112, 105] Marcu

[85]

4.2.2 NYTAC

NYTAC 5

TrgtOnly

NytOnly NYTAC

Mixture NYTAC

NYTAC 3

NytOnly
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LinInter TrgtOnly NytOnly

Featurize NytOnly

F ineTune NytOnly

NYTAC

PA

4.2.3

4.1 NYTAC

[100, 11].

4.2.1 ROUGE-2

ROUGE-2

ROUGE-2

NYTAC -

ROUGE-2 thr

thr NytOnly



4 46

0

10,000

20,000

30,000

40,000

50,000

60,000

70,000

80,000

90,000

100,000

110,000

120,000

130,000

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
712282,131

8,042

20,709

43,414

59,473

69,745

81,815

117,594
120,994

4.1 thr

?? thr NYTAC 2,430 (thr = 0.8)

8

4.3

4.3.1

DUC2002 RSTDTBlong

RSTDTBshort 4.1 DUC2002[27]

Document Understanding Conference (DUC)

*3 567 -

100 *4

RSTDTBlong RSTDTBshort Rhetorical Structure Theory Discourse Treebank

(RSTDTB LDC2002T07) (RST)

*3 2002

*4 100
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RSTDTB Penn Treebank 385 Wall Street Journal

RST

30

RSTDTBlong RSTDTBshort

RSTDTBlong 25%

RSTDTBshort 2,3 RST

elementary discourse unit (EDU)

RSTDTB EDU

EDU

L DUC2002 100

RSTDTBlong RSTDTBshort

ROUGE-1

DUC2002 [74]

*5

ROUGE-2 ROUGE-2

*6

DUC2002 RSTDTBlong

RSTDTBshort
*7

DUC2002

RSTDTBlong RSTDTBshort

NYTAC

4.3.2 DUC2002

DUC2002 4.3 Featurize

TrgtOnly *8 NYTAC

*5 ROUGE 1.5.5 “-a -x -n 1 -m -s”

*6 ROUGE 1.5.5 “-a -x -n 2 -m”

*7 Nenkova [91]

: A summary that enables the reader to determine about-ness has often been called an indicative
summary, while one that can be read in place of the document has been called an informative summary

*8 (p ≤ 0.05)
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NytOnly DUC2002

ROUGE TrgtOnly

5

FineTune NYTAC

slct 4.2.3

FineTuneslct

thr

0.2, 0.3, 0.3, 0.3, 0.3

LEAD 100

LEAD

TextRank [87]

PageRank

s21-31 DUC2002

5 FineTuneslct LEAD s27 s29 s31

s28

4.3.3 RSTDTBlong

RSTDTBlong 4.4 DUC2002

FineTune TrgtOnly

LEADEDU L

K EDU Marcu RST

EDU [84] Hirao

RST EDU

state-of-the-art

FineTuneslct*9

Marcu Hirao

state-of-the-art

*9 thr 0.1, 0.1, 0.1, 0.1, 0.1
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4.3 DUC2002 ROUGE 4

ROUGE-1

ROUGE-1 ROUGE-2

TrgtOnly 0.400 0.218

NytOnly 0.409 0.217

Mixture 0.411 0.219

Featurize 0.404 0.220

LinInter 0.409 0.217

FineTune 0.415 0.221

NytOnlyslct 0.411 0.224

Mixtureslct 0.412 0.224

Featurizeslct 0.403 0.219

LinInterslct 0.411 0.224

FineTuneslct 0.418 0.225

LEAD 0.413 0.224

TextRank 0.409 0.206

s21 0.416 0.223

s27 0.401 0.212

s28 0.428 0.228
s29 0.400 0.213

s31 0.393 0.203

4.3.4 RSTDTBshort

RSTDTBshort 4.5 FineTune

DUC2002, RSTDTBshort

*10 FineTuneslct

RSTDTBshort DUC2002 RSTDTBlong

*10 thr 0.3, 0.6, 0.3, 0.3, 0.6
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4.4 RSTDTBlong ROUGE 4

ROUGE-1

ROUGE-1 ROUGE-2

TrgtOnly 0.324 0.121

NytOnly 0.313 0.128

Mixture 0.320 0.132

Featurize 0.359 0.150

LinInter 0.313 0.128

FineTune 0.385 0.158

NytOnlyslct 0.320 0.134

Mixtureslct 0.323 0.133

Featurizeslct 0.376 0.156

LinInterslct 0.320 0.134

FineTuneslct 0.408 0.173

LEADEDU 0.323 0.128

Marcu 0.362 0.155

Hirao 0.405 0.161

4.4

NYTAC 5

3

NYTAC

FineTune

RSTDTBlong ROUGE

NYTAC
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4.5 RSTDTBshort ROUGE 4

ROUGE-1

ROUGE-1 ROUGE-2

TrgtOnly 0.258 0.086

NytOnly 0.272 0.085

Mixture 0.272 0.085

Featurize 0.264 0.087

LinInter 0.272 0.085

FineTune 0.283 0.094

NytOnlyslct 0.265 0.087

Mixtureslct 0.264 0.088

Featurizeslct 0.246 0.075

LinInterslct 0.265 0.087

FineTuneslct 0.286 0.092

LEADEDU 0.240 0.082

Marcu 0.272 0.094

Hirao 0.321 0.106
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5

5.1

RST [84, 45]

RST

[90]

RST

that

NYTAC

( )

(NYTAC)
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3

5

NYTAC

(FineTune)

ROUGE 4 FineTune

ROUGE (TrgtOnly)

(NytOnly,Mixture LinInter)

3 (Featurize)

ROUGE

(DUC2002)

5.2

3 4

4

[28, 2, 93]
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5.2.1

ROUGE

[3]

[67, 66]

[131, 70, 42]

RST 90 [81]
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Cross-document Structure Theory (CST) [98]

[15, 134, 126] CST

5.2.2

FineTune

ROUGE

[23, 48]

2

[142]
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5.2.3

ROUGE ROUGE

ROUGE

ROUGE

ROUGE

Ng

ROUGE

[92]

[142, 141]

2015

Project Next NLP *1

*1 https://sites.google.com/site/projectnextnlp/ws2015
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*2

[138]

multi-candidate reduction (MCR)[132]

MCR

[121, 93, 137] MCR

MCR

acceptability( ) [61]*3

ROUGE

Takamura

*2

*3 Lau [61]

recurrent neural network
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, ( )

[12, 58, 57, 16, 92] Cao [12] recursive neural network[106]

Kobayashi [57]

[37]

Cheng [16] encoder-decoder Cheng

Ng ROUGE

[92]

Encoder-decoder

encoder-decoder [51, 107, 17]

Encoder-decoder [51, 17,

107, 8, 78] [118, 125], [117],
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[65, 104] encoder-decoder

2015 Rush [101]

encoder-decoder

[99, 75, 7, 40, 41, 89, 53]

*4

encoder-decoder

*4 2000

[26, 133, 123, 36, 35, 33, 32, 55]
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