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文書要約とは
与えられた文書に記述された情報を簡潔にま
とめた短い文書を，自動的に生成すること
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通常，150文字以
内などの長さ制限
が与えられる
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最適化問題とは？

max. f (x1, x2,, xm )
s.t. g1(x1, x2,, xm ) ≤ 0

g2 (x1, x2,, xm ) ≤ 0


gp (x1, x2,, xm ) ≤ 0

目的関数

制約

決定変数

max. x1
2
+ x2

2

s.t. x1 + x2 ≤1,
x1 ≥ 0,
x2 ≥ 0.

例

このトークで必要となる知識
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整数計画問題とは？

max. bixi
i
∑

s.t. cixi
i
∑ ≤C

∀i, xi ∈ {0,1}

• 最適化問題の一種
- 決定変数に整数制約
- 目的関数と制約式は線形

• 整数計画問題は解法が
盛んに研究されている

目的関数

制約

なぜか日本語では
「線形(linear)」を
入れないでよぶことが多い

Integer Linear Programming (ILP) problems

決定変数

整数制約
つまり，整数計画問題で
表せると嬉しい
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要約の課題設定 (入力文書数)

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked to her. She put 
her clothes into the 
suitcase, and went out 
of the room. I

She put her clothes into the 
suitcase, and went out of 
the room. 

She put her clothes into the 
suitcase, and went out of 
the room. 
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要約の課題設定 (要約長)

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into the 
suitcase, and went out of 
the room. 

She put her clothes into the 
suitcase, and went out of 
the room. She put her 
clothes into the suitcase, 
and went out of the room. 
She put her clothes into the 
suitcase, and went out of t

She put her clothes into the 
suitcase, and went out of 
the room. She put her 
clothes into the suitcase, 
and went out of the room. 
She put her clothes into the 
suitcase, and went out of t
She put her clothes into the 
suitcase, and went out of 
the room. 
She put her clothes into the 

通常，与えられた制限長内で，
できる限り内容を詰め込んだ要約を作る 7
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抽出的及び非抽出的要約手法

大半はこちら

特に文選択
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抽出的要約手法
• 元文書(クラスタ)の一部を抽出して，適切
に並べることで，要約を作る方法

• 要約生成は，どれを選ぶか，という問題
に帰着

• 多くは文抽出を利用
�文レベルの文法性は保証される

�今日は、抽出的要約の話から始めて、
後で非抽出的要約の話をします
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特殊な要約課題
• クエリ指向型要約
• Update summarization
• Guided summarization

これに対して，通常の文書要約課題は
generic summarization とよばれる

10

クエリ指向型要約
She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into the 
suitcase, and went out of 
the room. 

クエリ：
世界銀行を批判したのは誰で，
世界銀行の政策，活動，人物に
対してどんな批判をしたのか。
また，その批判に対して世界銀
行はどのように対応したか。
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Update Summarization

時間軸

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

この時点以前の記事内容は既知として，
それより新しい情報の要約を作成せよ
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Guided Summarization
She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into the 
suitcase, and went out of 
the room. 

アスペクトを含む要約を作成せよ

アスペクト(「自然災害」の場合)：
災害内容，発生場所，発生時刻，発生理由，
影響を受ける人，死傷者数，・・・
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リード法
文の出現位置

文書の最初の数文を選択する
手法をリード法という

新聞記事では、文書の最初に
簡単なまとめ(リード文)がし
ばしば書かれる

単一文書要約のためのベースライン手法

15

その他の手がかり
文の出現位置

単語の重要度
(元文書での単語頻度)

手がかり語句
(e.g., まとめると)

タイトルとの
類似度
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(文のスコア)= (手がかりiの重み)×(手がかりiの数値)
i
∑
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文の二値分類による単一文書要約
ナイーブベイズ分類器

[Kupiec+ 1995,
Aone+ 1999] 決定木

[Lin+ 1999]
対数線形モデル

[Osborne+ 2002] SVM
[Hirao+ 2002]

(人手)
[Edmundson 1969]
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DUC/TAC
• DUC (Document Understanding Conference)：
要約を共通課題とした評価型国際会議．
2001～2007年
http://duc.nist.gov/

• TAC (Text Analysis Conference)：
DUCの後継となる評価型国際会議．
要約以外に質問応答，含意関係認識など
の研究課題も扱う．2008年～
http://www.nist.gov/tac/
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2000

2010

2005

DUC2001
DUC2002
DUC2003
DUC2004
DUC2005

単
単

複
複

TAC2008

複 クエリ

TAC2010

DUC2006
DUC2007

TAC2009
複 update opinion
複 update
複 guided
複 guidedTAC2011

複 クエリ
複 クエリ update

言語横断クエリ
クエリ

複
複

2013

� DUC2004����10���very short 
summary�
������	���������

2003年以降は単一文
書要約が無くなった

�リード法という
単純なベースライン
に勝てなかった

そして，複数文書
要約などに研究の
中心が移った
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単一文書要約 vs 複数文書要約

つまり，各文書で同じ単語が出現している
箇所を見れば重要箇所がわかるので，重要箇所発
見については複数文書要約の方が簡単

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked 

She put her clothes into 
the suitcase, and went 
out of the room. It was 
sunny outside, She 
started to walk to the 
station. When she was 
walking through the park, 
she saw an old man 
sitting on the bench. He 
suddenly stood up and 
talked to her. She put 
her clothes into the 
suitcase, and went out 
of the room. I

She put her clothes into the 
suitcase, and went out of 
the room. 

She put her clothes into the 
suitcase, and went out of 
the room. 
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重要箇所を示す手が
かりがクリアでない

重要箇所は各文書の共通部分
として示されている
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複数文書要約の難しさ(選択文の整列)

• 選択した文の整列が必要：単一文書要約
では，元文書中での出現順に並べるのが
自然だが，複数文書要約では使えない

21
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複数文書要約の難しさ (冗長性の制御)

• 冗長性の制御が必要：
複数文書の場合，類似文が多い
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冗長性を制御するための
手法が多く提案された．
ここからそれらを中心に
複数文書要約手法を紹介
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(文のスコア)=(元のスコア)ー(現時点での要約との類似度)
似た文が選ばれにくくなる

[Carbonell+ 1998]スコアの高い方から１文ずつ選択．
ただし，一つ選択する度に，スコアを更新
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手続きの記述から最適化問題へ
• 初期の複数文書要約手法は，処理の手続
きだけが記述されたものであった

• しかし，手続きだけでは，どういう出力
に辿り着こうとしているかが不明である

• 要約の良さを目的関数として表現し，要
約生成を最適化問題(特に整数計画問題)で
表現する試みが2007年位から出てきた

• 多くの変数の値(文を選ぶか否か)を、全体
として良くなるように決定する 25

(重み無し)最大被覆モデル
単語はなんらかの概念を近似的に表わす．
文書クラスタに記述されている概念をできる限
り被覆するために，制限長内でなるべく多くの

種類の単語を含むような文集合を選択

最適化問題による定式化の例

V\8z.�IsuG�rc
W\.z�-Sx~d�c

X\A?zPF�G|c
Y\PFz-!vIfc If

8

.
G|

A?

PF

-!

�-S

1 3

4

2
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(重み無し)最大被覆モデル
単語はなんらかの概念を近似的に表わす．
文書クラスタに記述されている概念をできる限
り被覆するために，制限長内でなるべく多くの

種類の単語を含むような文集合を選択

最適化問題による定式化の例

V\8z.�IsuG�rc
W\.z�-Sx~d�c

X\A?zPF�G|c
Y\PFz-!vIfc If

8

.
G|

A?

PF

-!

�-S

1 3

4

2
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表記
• 決定変数

• パラメータ(定数)

xi：文iが要約に含まれれば1,それ以外は0
z j：単語jが要約に含まれれば1,それ以外は0

K：最大要約長
ci：文iの長さ
aij：文iが単語jを含んでいれば1,それ以外は0

今は文選択アプローチなの
で，単語 j を含む文を選択
することで単語 j を要約に
含めることができる

28

(重み無し)最大被覆モデル
なるべく多くの種類の単語
を含むような文集合を選択

max. z j
j
∑

s.t. cixi ≤ K,
i
∑

∀j, aij xi ≥ z j,
i
∑

∀i, xi ∈ {0,1},
∀j, z j ∈ {0,1}.

xi：文iが選択されたか
z j：単語jが被覆されたか
K：最大要約長
ci：文iの長さ
aij：文iが単語jを含むか

被覆された単語
の種類数

要約長制約
変数xiとzjの整合性：

もし単語jを含む文が一つで
も選択されていたら左辺は1
以上．その場合，目的関数
をmaxにするので，必ずzj=1

に 29

(重み無し)最大被覆モデル
なるべく多くの種類の単語
を含むような文集合を選択

max. z j
j
∑

s.t. cixi ≤ K,
i
∑

∀j, aij xi ≥ z j,
i
∑

∀i, xi ∈ {0,1},
∀j, z j ∈ {0,1}.

xi：文iが選択されたか
z j：単語jが被覆されたか
K：最大要約長
ci：文iの長さ
aij：文iが単語jを含むか

30

If

8

.
G|

A?

PF
�-S

1 3

2

4x1 =1, x2 = 0,

x3 =1, x4 = 0, z j
j
∑ = 6. -!

30



最大被覆モデル

V\8z.�IsuG�rc
W\.z�-Sx~d�c

X\A?zPF�G|c
Y\PFz-!vIfc

被覆すべき単語と，そうでない単語がある．
各単語(概念)に重要度が与えられているとして，
制限長内で，被覆した単語の重要度の和が最大

になるように文集合を選択

整数計画問題による定式化の例

If

8

.
G|

A?

PF

-!

�-S

[Gillick+ 2008, Takamura+ 2009]

1

2

3

4
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最大被覆モデル

V\8z.�IsuG�rc
W\.z�-Sx~d�c

X\A?zPF�G|c
Y\PFz-!vIfc

被覆すべき単語と，そうでない単語がある．
各単語(概念)に重要度が与えられているとして，
制限長内で，被覆した単語の重要度の和が最大

になるように文集合を選択

整数計画問題による定式化の例

If
UTV

8
UTZ

.
UTX

G|
UT[

A?
UTX

PF
UTY

-!
UTW

�-S

UTV

[Gillick+ 2008, Takamura+ 2009]

1

2

3

4

32

最大被覆モデル
被覆された単語の重要度の和が
最大になるように文集合を選択

max. bjz j
j
∑

s.t. cixi ≤ K,
i
∑

∀j, aij xi ≥ z j,
i
∑

∀i, xi ∈ {0,1},
∀j, z j ∈ {0,1}.

xi：文iが選択されたか
z j：単語jが被覆されたか
K：最大要約長
ci：文iの長さ
aij：文iが単語jを含むか
bj：単語jの重要度被覆された単語

の重要度の和

33

If
UTV

8
UTZ

.
UTX

G|
UT[

A?
UTX

PF
UTY

-!
UTW

�-S

UTV

1

2

3

4x1 =1, x2 = 0,

x3 =1, x4 = 0, bjz j
j
∑ = 2.2.

整数計画問題による定式化の例
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最大被覆モデルと冗長性
• 最大被覆モデルでは，冗長性は直接的に
表現されていない

• しかし，制限長内でできる限り多くの内
容を被覆しようとすれば，自然に冗長性
を減らすことになる

整数計画問題による定式化の例

34

最大被覆モデルのパラメータ
• 単語jの重要度
–文書クラスタにおける単語jの頻度を用いる
–訓練データを用いて，各単語が正解要約に出
現するか否かを予測する分類器を学習し，そ
の出力スコアを用いる

• 詳細はYihら(2007)の論文を参照
� Yihら(2007)の手法は，最大被覆モデルをスタックデ
コーディングで解いたものと，おおよそ位置づけられる．
ただし，最後の一文だけ分割して加えているので，純粋な
最大被覆モデルではない．

bj

整数計画問題による定式化の例

35

最大被覆モデルのデコーディング

• 分枝限定法（CPLEXなど
のツールを用いる）によ
り厳密解を得る

• 貪欲法などの近似解法を
用いて近似解を得る
[Khuller+ 1999]

max. bjz j
j
∑

s.t. cixi ≤ K,
i
∑

∀j, aij xi ≥ z j,
i
∑

∀i, xi ∈ {0,1},
∀j, z j ∈ {0,1}.

デコーディング：
実際に最大値を与える変数値を見つけること

整数計画問題による定式化の例

36



その他の要約モデル
• 各々は主題への高い関連性を持つが，互
いに似ていない文から成る文集合を選択
[McDonald+ 2007]

• 施設配置問題 [Takamura+ 2009]
• 冗長性制約付きナップサック問題

[Nishikawa+ 2012]

37

複数文書要約手法における知見

• 重要な箇所が少しわかるようになった
• 冗長性は最適化問題でモデル化できた
• パラメータ推定，デコーディングもでき
るようになった

• 非抽出的な方法はほとんどできていない
• 意味理解ができているわけではない

何ができるようになったのか？

38
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– 単一文書要約から複数文書要約へ

Ø複数文書要約手法の発展
手続きの記述から最適化問題へ

Øより柔軟な要約生成へ向けて
文圧縮，非抽出的要約

Ø ニューラルネットワークによる要約生成

39

文圧縮を組み込んだ要約手法

文法的な文を生成するために構文木を枝刈
りすることが多い

単語選択による
抽出的な

男は 本を
読んだ

面白い

男は 雑誌を
読んだ

若い

本は 図書館に

ある

[Martins+ 2008, Berg-Kirkpatrick+ 2011, 
Qian+ 2013, Almeida+ 2013, Morita+ 2013]

40

談話構造を利用した要約手法
文間の依存関係と，単語間の依存関係を同
時に利用し，nested tree の枝刈りをする

男は 本を
読んだ

面白い

男は 雑誌を
読んだ

若い

本は 図書館に

ある

[菊池+ 2014]

41

その他の話題
• 劣モジュラ関数の利用 [Lin+ 2010, 2011]
• 選択した文を適切に並べる方法 [Lapata 2005, 

Bollegala+ 2010, Nishikawa+ 2010, Christensen+ 2013]
• 文間の関係を利用したモデル [Takamura+ 2009 (CIKM)]
• ラグランジュ緩和によるデコーディング [西川+ 2012, 

Yasuda+ 2012, Nishino+ 2013, Qian+ 2013, Almeida+ 
2013]

• 談話構造の利用 [Hirao+ 2013, 菊池+ 2014]
• 評判要約 [Lerman+ 2009, Nishikawa+ 2010]
• 調停要約 [中野+ 2011, 渋木+ 2013]

• 学術論文の要約，引用要約 [Nanba+ 1999, 
Teufel+ 2002, Qazvinian+ 2008, Qazvinian+ 2010] 42



現在の要約手法の問題点
• 学習に大量の素性を投入できていない
• 構造学習などの大域的学習手法が十分に
力を発揮できてない

訓練データが不足していることが一因

機械翻訳のための対訳コーパスならば，古典
的なHansardsコーパスでも約130万文ペア．
一方，例えばDUC2004は約4,000文の要約
とりあえず，訓練データを作ろう (2014年3月時点)

bj =w ⋅ vj
bj ∝ exp(w ⋅ vj )
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Neural Network の隆盛
(Deep Learning, Representation Learning)

• 感情極性分類 (ポジティブ/ネガティブ)
• 単語ベクトル表現 (word2vecなど)
• 機械翻訳
• 対話
• 要約
�単一文書要約の研究が盛んになってきた

45

2000

2010

2005

DUC2001
DUC2002
DUC2003
DUC2004
DUC2005

単
単

複
複

TAC2008

複 クエリ

TAC2010

DUC2006
DUC2007

TAC2009
複 update opinion
複 update
複 guided
複 guidedTAC2011

複 クエリ
複 クエリ update

言語横断クエリ
クエリ

複
複

2013

� DUC2004����10���very short 
summary�
������	���������

そして，複数文書
要約などに研究の
中心が移った

2014� 単一文(書)要約の研究が再び盛んに！
しかも今まで無視してきた非抽出型

46

Encoder-decoderモデルによる機械翻訳

x1

h1

x2

h2

x3

h3

x4

h4

I love you EOS
y1

s1

y2

s2

liebe

y3

s3

dich

Ich liebe dich EOS

Ich

※ 隠れ層を多層にする、Encoderを双方向にする、注視機構を加える、
隠れ層のノードにLSTMを用いる、などの工夫が加えられる

Encoder Decoder

(">=<4.?.;�����
���*1-*7*>������)
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Encoder-decoderモデルによる文要約

• データがあれば、同じモデルを要約に適用可能
⇒
新聞記事のヘッドラインと先頭文を用いて訓練
データを作成 (!><1������)
(ノイズ除去の結果、約400万訓練事例)

先頭文(上)とヘッドラインの例 (文献[Rush+ 2015]より)
48



Encoder-decoderモデルによる文要約

x1

h1

x2

h2

x3

h3

x4

h4

It is very EOS

y1

s1

y2

s2

It’s

y3

s3

great

It’s great EOS

good

※ 実際は, 双方向のencoder、LSTM、注視機構などが使われる。
Rush+[2014]のモデルはもう少し複雑。

Encoder Decoder

(�189;*���������*55*9*=2������)

非抽出型手法

各単語を生成する確率が算出さ
れるので、最大のものをとる

49

Encoder-decoderモデルによる出力例

50

(�189;*������)QR¤³

Pointer Network

Gulcehreら[2016]やGuら[2016]のモデルは、各単語の生成に、pointingと
通常のRNNのいずれを使うかをアダプティブに決定する非抽出型の手法

抽出型手法

x1

h1

x2

h2

x3

h3

x4

h4

It is very EOS

y1

s1

y2

s2

It

y3

s3

goodgood

EO
S

(%27B*5<������)
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Encoder-decoderモデルにおける出力長制御

• 要約には通常長さ制約がある．
ニューラル要約で長さが制御できるか？

x1

h1

x2

h2

x3

h3

x4

h4

It is very EOS

y1

s1

y2

s2

It’s

y3

s3

great

It’s great EOS

good

Encoder Decoder

「3文字出力したので
残りは97文字」とい
う情報を伝播

例えば長さ制約が
100文字の場合

(�24>,12������)

52

出力長制御の例

53

(�24>,12������)QR¤³ ニューラル文要約からニューラル文書要約へ

• ニューラルネットによる文要約は発展しつつ
あるが、ニューラル文書要約はまだこれから

• ニューラル文要約モデル + distraction機構
が単一文書要約に有効との報告(�1.7�������)
(distraction機構 : 入力の一部だけを利用す
るのでなく、なるべくいろいろな箇所を考慮
して出力する仕組み)

• ニューラルネットワークの複数文書要約への
有効な利用方法はまだ知られていない

54



おわりに
• 重要箇所同定は，複数文書要約の方が簡
単である

• 最適化問題として要約モデルを表そう
• ニューラル文要約が流行っている
• ニューラル文書要約、特に複数文書要約
はまだこれから
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