XEZEN  BIBNWF EORE

AIREFZERINFEZ2016

SRRt RIKX
http://www.Ir.pi.titech.ac.jp/~takamura/

takamura@pi.titech.ac.jp
Nov. 10, 2016

ZDr—OTREERR DR

soaftEREE (X 7

NEZEMNL (S

S5ZonieXECERRSNIBERZRICE
EHIERWXEZE, BECERT DI L

Table of Contents

> NEENOER
- BENDESE
- B—XEBWHSEBEENN
> BENEENFEORE
FiREDEnH SHEBELEREN
> & DRBBENERN@ITT
X [EfE, FEMEHNERD
> Za21—2I)LRY ND—=D(C&KBENER

BB LR B OB E0E<A |08, 150XFL
EOESIL. YAHEDOBAEZRE L, PEEDRSHIR
EULOBIMRILEF L AFRARES | 2IAND
BEBL, YRHEDRSLEZREL,
ZHICH LY RERIT. B 0REX
B THDHEERL TS,

LAL., YAREDFTEILED . 2
B35 AR 23 E AR E , K| AR CABEBESH
<H5, rﬁ%ﬁﬁfﬁﬁﬁx&)é
SFY, FE EOBHBHERIEIH-T |

Integer Linear Programming (ILP) problems BREHNBARETIE

BYGTBRREE (X ? Sl ors

- BELEBO—&
— REEBICEHHI
- BHBEH & IR SHRIE

- BYESHEREBEN
BAICHRENTLD

DED, BYEHEMET
wEdEEBEBLV

T

EHDREKTE (ANXEH)

Sh poh Hh r
e, o

H—EEN

BHEEN
She put her clothes into the
e [ > iﬁgcrg(s;.‘cndwemourof S
owandsmon s XEUVSRY
. (RICEEREI<FE
TEXEES)




LM DRERE (ZHR)

d 1| She puther clothes into

the suitcase, and went

o out of the room. It was the room. She put her

sunny outside, She clothes into the suitcase,

o started to walk o the and went out of the room.

station. When she was She put her clothes info f

o walking through the park, suitcase, and went out oé ;

q

q

1 -
She put her clothes info 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 info the
suitcase, and went out of
She put her clothes info the

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

she saw an old man

sitfing on the bench, He
suddenly stood up fing
taked

BE, SASNICHIRKRAT
TEBRDABZZBORAATCENZED

She put her clothes into the
suitcase, and went out of
the room. 7
She put her clothes info the
suitcase, and went out of

MENENFE

s TXE(VSRY)D—8=|ME LT, &Y
[CHENRBZET, BRNEEDHE

s BRERKIX, ENEEID, EWVWSERE
[C)RE

« ZLEThEEFIA
= XINILDCEMFREESND

X SBIE HEHNBNDFELN ST,
BRCOIHBENBRNODEZLET

O T )iERREN

She put her clothes info
the suitcase, and went
out of the room. It was
sunny outside, She
started fo walk o the
station. When she was

\

waling through the park,
she saw an old man

sl HT
HRBRITEHHILICDEFET,
HRRITOBER, 8, A
Xt U T EARHHZE LIcDD,
R, ZTORHCH L THRIR
TREDKS CHMUTeD

B R UIEERNENFE

KBNS LI R BB 2203
B AEDESIT, YAHBEOR 5
(GaRELE, ) %Y,
EUL D BEfRIM(bE 3 X DB 3]
TESEEBL, YAHEORSR
BRELE,
TR LY KRR, B0
WEITEIZLERL VD,
Ll YRMBEDFTEIZIED S,
FreEHARER 2@ B ER

FEHREEY

0)...

SRR
Y

Gﬂﬁ(iZBB

3 Tz
OFEY, FX EOBHEREIRIRIC
I;otawzéo

BOERBRIRIE TH D,

Aﬁﬁkﬁﬁﬁ%ﬁéhf;

HRPREBORME
EREHRLT> TN,

RIS Z R

« DI VERRERN
» Update summarization
« Guided summarization

ZNEHLT, BEOXEENZFEEG
generic summarization & &(Eh?

Update Summarization

she [ she | She| she[ she| she [ she| She| she| she| She [ she | She| She| she puther clothes into
the { the { the| the| the| the { the { the | the| the | the { the { the| the| the suitcase, and went
out { out{ out| out| out| out { out{ out| out| out| out  out{ outf out| out of the room. It was
sunr| sunr sunq sun{ sunq sunr| sunrf suni sunf suni sunrf sunrl sUnj sun| sunny outside, She

start| starf| star| star| star] star stari| star{ star| star starff starf star| star started to walk fo the
statif stafi| stat] stafl stai| statif statil statf staff statf stafi stafif statf staf station. When she was

wald wal| wall wall wall wald wald wall wal| walf walj walg wall wal walking through the park,
she { she{ she| she| she| she { she{ she| she| she| she{ she shef she| she saw anold man
sittinl sittin| sittir] sittiq sittir] sittin| sittin] sittin sitfin sittin) Sitfin| sittinf sitfir} sittin sitting on the bench,
sudd sudq sud{ sud| sud{ sudd sudq sudq sud| sudq sudq sudd sudf sud| suddenly stood up
talkq talkq tak| tal talk| talkd talkq talk{ tal talk{ falkg talkq talk] tald talked

P
CORRUAIDEEANBFEERE LT,
ZNE O LU WBROENZERE &




Guided Summarization

PARD M TBRAEE, OBE):
KEND, REGPN, RERZ, REED,
TEERIDAN, RBEBEL - - -

B—XEBWDHDRN—RS5 1 VFEX

U—F;
(REB) & BR DT | XOLRIE |
i< AHDESIZ, YREEEOR
EERE LT

>—W ATETE D , %ﬁl%-ﬁ%ﬂ%?(at\ X%@?i?pl:
EasAE L. MaEsE| BEEEESU— KON
5 2 v 7 ) [FuixEHhns
Zhizxt LY KRR, &
DOWEITEHEEERL TS, NEORYOBSIEEIRT B
LA L. YARSEEOFEILED FFEU—REEWNS

P, EEREERT 5 BEN
HRE, KEiILTH B,

DY, BELEOBHERE
o bz 5,
AP RSB OB Z
ERERLS RASFo T3

XD _BENFEICKDE—XEEN

FA—=TRA XN¥EB
[Kupiec+ 1995,
REAR
[Lin+ 1999]
SVM
[Hirao+ 2002]

Aone+ 1999]

MNBURRZET L
[Osborne+ 2002]

[ (AF) J
[Edmundson 1969]

Table of Contents

> XEENOER
- EOTESE
- B_XEBNHSEBIEZHIN
> BEXEENFEOXKE
FHEZDDRD S RBELRIEA
> K DRMBENERANG(FT
X[EHE, FEHEOER
> Z21—2IRY ND—=D(CKDENER

ZDDFHHD

KBUNBST] & R ERBR OB XDOEIRAIE

B AR DESIE, YAREOR

SERE LT, "

FU & O BERARAL 2 37 X 5 BF 34 _ HRBOERE 1
HESEEE L, RAHREDRE (EXETOEBHE) |
SRERE LT,

Zhiox LYRFERANE, #x [ FAHNDEY
DOREBIIEFHELER LTV S, L (e.g., £EHB &)

L L. YARSEBEOBEED
P, 2 EREENTEES
ARE., KEiLTH 5.

FARILED
D%, FEEOBHEMERIE, R

(Sc@z:l7)=E(¥bfb\oio>§a>k)x($bfb\bi@iﬂd@)

N T o g7

DUC/TAC

» DUC (Document Understanding Conference) -
R ELERBEE UMD ERASE.
2001~20074
http://duc.nist.gov/

» TAC (Text Analysis Conference) -
DUCO &Mk E 2 2 HO B ER =R,
BN CERBINE, SERRBHELE
DIRFRFEDIRS. 2008F~
http://www.nist.gov/tac/



2003F B (8 —

2013 EENNELL B
TAC2011  # guided K U—REREWS
2010 |l TAC2010  #& guided BRIBNR—251Y
TAC2009  #§ update BTN

TAC2008 #8 update opinion

DUC2007  # ©TU update
DUC2006 B 51Ty
2005 DUC2005 B o1y

DUC2004 B 51Ty
DUC2003 # »TU

DUC2002 & # (ZLT, #\EE )
DUC2001 & # BIWREICHED
2000 ==lTRYs\ - 2oy

% DUC2004TlE, #9108 5D very short
summaryF £ T S E—XEEHFBIIEELE

BEESHDRH U = mirxoz)

< SERUIEXDEIDBE | 8—XEEN
TlF, TXEPTOLRIBICIENDDH
BRED, EHXEERNTEEZRL

EB—XEEN vs BEXEEN

She put h lothes int.
the suitcase, and went
out of the room. It was
sunny outside, Shi
o J BEBERTFN
wokig v mepor L AND AT U TP TIRL
|
suddenly stood up and £y
H—YEEH

talked to her. she put
N
 EEEFRREXBOLERS J

of theroom. |

ELTRENTNSD

suitcase, and went
k=4 =2z

She put her clothes inft
the suitcase, and wer
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

DFED, BXETRUEEBHNEELTWVD
B RNISEBREFRNOH DD T, EEEPIH
BROVWTIHFERIZEENDANGE 2

sitting on the bench
suddenly stood up
taked

BEEZHNOH U S merosim)

« TTRMEDOHIEHDNE :
BEXEDHRE, BLEHZWN P

BB & 1R BB D EZEA BUE OREMRILE R X 5 F
AR DESIE, YRFBEDOR E::>>ﬁmm@%%$ﬁb‘ﬁk
S HE Lin, MR DS B RE Lz,
[BU & D EARIRAIL 2 37 % 5 B3 CjiyAEfﬂ\?%%&%f
BELZEEL. RAKREOR ERBRASB L < 22 B
A L, YRBEEMIRL S iz,
© c CAETIE. TERR G IRRIEERD w )
WL BT B H, YRS s
BBEShiz,
T4 REEFY 2o F=RXEHEE. 2
oIee n MmEXXY LR 2 HE-REA
Table of Contents
> NEEHWDOER
- BN0ESE
- B—XEBWHSEBEENN
> EHNEENFEORE
FiR=DEnH SHRBELREIREN
> K DRMBERNERA@IFTT

N[EHE, FEMENEN
> Za21—3SILRY ND—D(CKDERNER

(RBURFBAS & 182 BR D IGLEN

§ & EBR D
e e e
EFHREL, p

BU& OBRRILE G X DB R R ™
RESEER L, YAREOR Y

HREIE L < #ET D

ﬁ%ﬁgﬁﬁ TRIrERRR| | BOMEENE,
mb<m£%apvxmﬁ% NERERET B 5D

Esnr, TS < BRI,
SEARER D ForRAHE L. CIHSENSEDLIC

EUE Y DB L L < He AR BEEENFEZRBN
S EREIT Tz,

MMR (Maximal Marginal Relevance)

— — f Carb I+ 1998
237®%mﬁﬁblx?ogﬁﬁm°%+ ]

ferEl, —DBIRIBEIC, RITPEEH

[ (XDRI7)=(FtDRIF7)—(RERTDER & DRELIE) W
BeXHREENICL KBS |

./ T0 03 03 0.3

0.3 03 0.3 g

0.5 0.5 0.4

07 (07) — —

0.2 02 0.2 0.2

| 1.2 05 04 03
TAREEY £ o FXSEE )| 0.6 0.6 (0.4) —




RBELAEIC KD ERLDH

FHtE Delh S =B LRI (BEHMEUV)RREEBETIL
g - 0
. O EMTEBNELE, WBOFE | BBRBASHOBREEMNICEDT
DDA R T ld, RO | XBOSRHCREBINTLBESE CEBR
o SR DHET B0, HIRENTEINZD
« LML, FlmSEOTE, E5WSHA BEOEEESD L S BESEER
[DWHEZSEULTWBHHRATH S - 4
- ENOR=ZBENEHE LTHRRL, & LA o THAT
KAz RE L EIRE (R (CREGTERIRE) T ZAEHERDDD.
KIRT BHHBH2007FMUNSHTE BB ERE T
. B < DEROE(XERIHBN) %, 24k I THO. ;

EUTRLKBBESICRET D

BELEEI & 3RO v ~
— - SEERP TO—F 130
(BHELU)RRBEEET /L R0 T, B, ESOXERR
FBZ L THE, EBHIC

N . " BHBTENTED
o REZH Zreosr e J
x: XID'ERICEENNELL ZNLSMZ0

[ BEEBASHOBSEENNCEDT.
| XBOSRICRESN T BHEETE BB
DRET B-0(C, HIRRATESN 2D

. BHORBEAVLSLXESTER ) 7 BBPBACESINNELZNLGHI0
« IS X—=H (EH)
4 K: BRENR
LBIEIAREE > TRRAT o
SATEETEOHE, 7 ¢ XiDRS
o) XD EEESATINIELZALBMZ0
B E IR L,
435I EIETHED,
4
= — = —
(BEAHEU)RABEEETIL (BEHEU)RABEETT )L
o x: SKINSEIRS N e L il x; bSEIRE NI A
FHN AD P8 o BEDBRES NI BBANLE ARDEE o) BEDREES NI
AN b= PN J At b= F~ PNy A J
L%EL;oQX$D%hﬁ e EBUSSBIESBER | | o

WBSNBE | NiDRS
max. EZ,- DIEEEH a; XN BEEEDH max. E z;

J J
s.t. Ecl.xl. <K, EHRBIK s.t. Ecixi <K,

= i<Z =)=
Vi, Yax 2z ©LBEESOIA—DOT
- HRIRENTWE S0

Vi, x, €{0,1},

Vi, x, €40,1},

BLE. _%(Di%@f, @\E"JS@*&&
vj, :, €{0.1}. %maxl;?%[ag_c, WY z=1 vj, Z, €{0.1}.




EMEHBREC & 3RO
BRAHEE T T U ciick+ 2008, Takamura+ 2009]
o

[ WEINEBEE, T5THLEENGS.

 BREES)CEBENSZS5NTNSE LT,

‘ﬂ@ﬁﬂ?,ﬁ%btiﬁ@i%ﬁmmﬂ%k
£ & 5 CXEATER

(&

1:BiXAREBEoTHRAL,
2 RIREHITHHD,

3 EE MR E TR,
4HEFETEIETHD,

BB L 2ERLDE]

= n x;: UhhERE N
Eij(*&%:ET“/ 7 BEEHEES NI
( K RRENR

BBSNCBBOEREDND . wings
L%K(Ct—i% &3 ICXESZER a; XiNBEESTH

WEEN g% b EHOERE |
max. Bbg osTEOHN |
7 .

Vj,za[jxt 2z
Vi, X, € {0,1}, x,=1,x,=0,
Vj,z, €{0,1}. x=1.x,=0. 3 bz, =22.

BHEtBREC LD ER LD

RAREBEETILD/INSX—H

- BEOBEEE ),
—XNEVSRYICH(IDHEE DBEEEZRND
— T —9EANT, SEENFREBWICE

B 2INENEFRT I0EREFEL, Z
DEAHRI7ERANS

« FFHIXYINS (2007) DFRXZESR

¥ Yih5 (2007) DFER, RARBETIVERYYIT

I—FTAVITRWEBHDE, BHIZMED TSNS,
2L, BEO—NXEFNEILTHNZTVWSDT, Rk
BRABEBEETILTERL. '

BMEHBREC & 3RO
RAHEE ET JU ciick+ 2008, Takamura+ 20091
o

[ REINEBEE, 5 TRVEENDS,

SEBES) CEBRNSZSNTNSE LT,

HIRERT, WL EEOEEEOARA
EB5 &5 X ESEER

-

LBIIAREE - TR,
2 AR EEHITHHD,

3EE IR B,
4RI EIE T,

BYHERREC LB ER LD

RAKEBEET ILETRM

s BABBETILTE, TEMEERENIC
KIBEINTLVERL

« UL, #IRRATTESRODZDA
BEHRBLIS ETNE, BARICARMY
ZRS5IIECRKD

BHEtEREC X DER LD

SRABRBETILOT I—FT1VT

FIA-T4VT
RRCBRAEZES A DEREER OIS L

max. Ybgz, - DRPRTEE (CPLEX%RE
/ DYV —)LZBW3) Tk
st. yex sk, D EER%ES?

v, Eaux =z, BAERR E DR EE
© T BLWTELBER S

Vixen.,  [Khuller+ 1999]

v, z; €{0,1}.



ZDDENET )L

« BREIEENOSVEERZR DN, &
WICETUWRWLWXH S D XES ZEIR
[McDonald+ 2007]

. EERECBRIRE [Takamura+ 2009]

- TREFNGE Y Ty ORERE
[Nishikawa+ 2012]

Table of Contents

> XEBHNOERE
- BRORESR
- B—XEZENH SE'EXEEHON
> BEXEBNFRAORERE
FhrE DD 5B LREIREA
> KD RRBBIERNG T T
T, FFBEEIERK
> Z21—3IRY ND—=DICXKBDENER

KA R L BNF A

BEENXEBNFECETDHE

BEEERICELD

[+ 2014]
XEDEFRERE, BLEROKERFRZR
BFICRIAL, nestedtree DIXNIDZT S

B3 )
e

SRESSES SO

- BEREMMDDULOD B XS0

- TRERSEEETET LTS

c I\SX—F#F, TI-T1VIHTE
LYY ANy

« JEBENBHFERFTEAETETLERL
- BIRIEBH TETLDDIFTEFARL

[EiEZE B PAATIEERNTFE

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

HB0 %
MCENR X ZEER T BT [THEXARZ RN
NTBZTEHBL)

L33

e
Z DftbDEERE

s ZEY 2 SEHOFA [Lin+2010,2011]
o BIRUIEXEBY)ICTEAR D A3E [Lapata 2005,

Bollegala+ 2010, Nishikawa+ 2010, Christensen+ 2013]

« XREDBRZEFIALZETIL Takamura+ 2009 (CIKM)]
s SUSVYARNICKDTI—T 1 V7 [@)+2012,

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

o SREEEEDFIMA [Hirao+ 2013, F5th+ 2014]

o FPHIZHY [Lerman+ 2009, Nishikawa+ 2010]
o SRIEEM [hB+ 2011, A+ 2013]

o 2MERXOERN, SIAZEK [Nanba+ 1999,

Teufel+ 2002, Qazvinian+ 2008, Qazvinian+ 2010]



REDENEEORES ="

b, xexp(w-v,)

« PHEICREDRMEZBRATETLARL
- BEFBREDABHNEBFED+7(C
N=EFETETRL

JRT —I9DBFRRBLTVNB Z EN—FH

HEBENSRD O DRI —/SRB S (L, HEk
9% Hansards 3—/\ X THH 130X 7.
—7, BIZIEDUC2004(3#94,000XDER

EDHZT, iET—YEEDS 01453885

Neural Network DP£ES

(Deep Learning, Representation Learning)

RRIBBMEDEE (R T« T/RATT 1 7)
%:.a’\b NILRIR (word2vecii &)

. BEMENER

.« X458

- ZH
=SB —NEENDOHRRANBAICE>TEL

[Sutskever+ 2014, Bahdanau+ 2015]

Encoder-decoder® 7 )L (C K 2 EEMEIER

Ich liebe dich  EOS
T * * #
W EREREHEI)

B.-.-.-

love  you EOS  Ich liebe dich
l J \ J
1 I

Encoder Decoder

X BNEZZEICY S, EncoderzRAMICT B, FREBZEMNZ B,
BhED./—RICLSTMZAWS, BEDIEXRMIZ5ND

Table of Contents

> XEENOER
- EOTESE
- B—XEEWH SEEEEZHN
> BENEZENFEORE
FHt= DERH S HELREIEN
> K DRMBENERANG(FT
X[EHE, FEHEOER
> Z21—SILRY MD—D(CKDENER

20 87 (2| BROFENBOBAIC |
2013 ULHHSECES L TE/-IEmbE

TAC2011 #8 guided
2010 | TAC2010 #8 guided
TAC2009  # update
TAC2008 #8 update opinion
DUC2007  # £ TV update
DUC2006 B 5TV
2005 DUC2005 B o1y
DUC2004  #& 5Ty S:BiEH
DUC2003 # 4T
DUC2002 & #%
DUC2001
2000 ® #®

3% DUC2004TlE, $310B5EDvery short )
summaryz4£ T 5B —XEENRBIEFEL:

Encoder-decodert®FI)LIC &K B XEH

P FoIBBIE BUEFIEROICERTH

zcﬁF'HEJDE%G)/\u RSq v EgLmExxz=RNTIlgR
F—4 Z1ERX [Rush+ 2015]

(/1 ABREDFER. $9400753IEREH1)

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
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source five-time world champion michelle kwan withdrew from the #### us figure skating championships
on wednesday , but will petition us skating officials for the chance to compete at the #### turin
olympics .
reference  injury leaves kwan 's olympic hopes in limbo

fizLen (30)  kwan withdraws from us gp
(50)  kwan withdraws from us skating championships
(75)  kwan pulls out of us figure skating i ips for turin olympics

fizRng (30)  kwan withdraws from us gp

(50)  kwan withdraws from figure skating championships

(75)  kwan pulls out of us figure skating championships for turin olympics bid
LenEmb (30)  kwan withdraws from us skating

(50) kwan withdraws from us figure skating championships

(75)  world champion kwan withdraws from #### olympic figure skating championships
LenInit (30)  kwan quits us figure skating

(50) kwan withdraws from #### us figure skating worlds

(75)  kwan withdraws from #### us figure skating ips for #### olympi

Table 2: Examples of the output of each method with various specified lengths.
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I(1): brazilian defender pepe is out for the rest of the season with
a knee injury , his porto coach jesualdo ferreira said saturday .
G: football : pepe out for season

A+: ferreira out for rest of season with knee injury

R: brazilian defender pepe out for rest of season with knee injury

1(2): economic growth in toronto will suffer this year because
of sars , a think tank said friday as health authorities insisted the
illness was under control in canada ’s largest city .

G: sars toll on toronto economy estimated at c$ # billion

A+: think tank under control in canada ’s largest city

R: think tank says economic growth in toronto will suffer this year

1(3): colin 1. powell said nothing — a silence that spoke volumes
to many in the white house on thursday morning .

G: in meeting with former officials bush defends iraq policy

A+: colin powell speaks volumes about silence in white house
R: powell speaks volumes on the white house

[Kikuchi+ 2016]
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