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Summary

Recently, the evaluation of computer-produced summaries has become recognized as one of the prob-
lem areas that must be addressed in the field of automatic text summarization, and a number of automatic
and manual methods have been proposed. Manual methods evaluate summaries correctly, because humans
evaluate them, but are costly. On the other hand, automatic methods, which use evaluation tools or pro-
grams, are low cost, although these methods cannot evaluate summaries as accurately as manual methods.
To solve this problem, new automatic methods have been investigated, which can reduce the errors of tra-
ditional automatic methods by using several evaluation results obtained manually. In this paper, we survey
the state of the art of automatic evaluation methods for text summarization.

1. 0O 0O O O

Luhn[Lubhn 58] 00000000000 OOODOOO
gboboooboooooooooboooobooooono
booobooooboooooooooooooboooon
000000D0D000000Oo (bbh)oDooooooo
goboooboooooooooooooooooon
gobooooooboboobooooooooooooogn
gbobooobooooboooooooOooooOooonon
gbobooobooooboooooooOooooooon
gooooooooooooooooboooboooooooon
0000000000 (Dbhoooboboboboo)oooo
gopbooooooooooooboOoooooooDo
gobooobooooooooooooooooooon
goboooboooobooooobooOooooOooono
gobooobooooboooooooOooooOooonn
oboboooobooooboooobooooboooooon
ooboooooog

000000000000 0000OD (Dobooooo
00)00000D0O0O0000DOOO0O(Dooboon)
gobooooOooOooooooooooooooooono
goooobobooooooobobbooooobooboooooon
ooboooooboooobooboboooobooooooDo
000000O0O00o0000000 BLEU[Papineni 02]
gbooboobobobooboooobooboooooood

O0O0OO0OBLEUOODOOOODOOOOO ROUGE[Lin
04bj0D0DDODO0O0O0OODDOOOOODDOOOO
Ooooooooboobooobobopo20050000000
goobooooboooobooooooooooooon
0 ACLOO0O0O00O0O0OO00oOoooooooooo
cobbooboooooooooobooooooooon
ooooooooocooboboooon

ooboooooooooboooobooooooooon
ooobooooboooooooooooooobbooon
goooboboobooooOobObObOOoOooooooooon
cooboooobooooooOoooooOoOoOoooboOooon
000000000000 (00)ODoooOoooooo
oobobooooboooooooobooooooboobooon
gobobooooboooooooooooooobboooon
oooboooooobooooooooooooooboooon
goobooooboooobooooboooooobooon
coooooobooooboooboooobooa

oobDOoO0DOOoO0oOoOoooooo20000000
O000O000O0o0ooOooogoooo3googo
000000000000 0000D0D0D4000000
O0D0O000O000ooO0oobooobbobooobogoogs
goooooooog



2, DO00oOoOoooboOoooobobooo

OO0ooooooDOoooOoOoOoooooogsonono
00000 Luhn 00O [Lubn 58] 000000 Luhn
gobobooboooboobbooboonbboo
gboopgbooboboobobooboboonbo
gobooobbooboboobboooboobooboba
gboboooooboobobobobooooogoo
gboboooooobooboboboboooooobog
gbooooooboobobobobooooogoo
gobooboobbooboobooobooboo
gobooboobbooboobboobooboba
gobooboobbooboobbooobooboo
o000 O0O0o0O000o0o0oooooUOooUUUoFo
gbobooooooooooooog

19900000000000bO0O00o0ooooooo
gbobooooobooboboboboooooogoo
00000000000 0DO000O (boooooo)
gbobooooobooboobobobooooogooo
gobooboobbooboobboobooboo
gbogoouboobboobobooobobobooboooa
0000000000000 [Mani 99, Nanba 00]0 O
gbooboooooboobobobobooooogoo
gboboooooboobooboboboooooogoo
0000000000000 0D00O0 (snipet) D000
000 [Tombros 8|00 0000DO0OODOOOODOO
gobooobooobboobboobboooboobg
gooboobboobobooboooboobooboba
0 Text Summarization Challenge(TSC)*!00 000
Tipster 000 0000000000000 SUMMAC
0 Document Understanding Conference(DUC)*? 0
gbobobooobobooboooobuobuoooobo
gobooboobbooboobobobbooboo
gbooodbobooboboboboobooboo
goboboooobbobobooboboboboobog
gbobooooobooboboboboooooogoo
gboooooobooboboboboooooogoo
gboboboooooooooooon

gbobobooooobooboobobobooooo
gboboooooboobooboboboooooogoo
ooooooboooobboobbooooboobon
0000000000000 DO0O0O0 (ooooo
0)00000000000000000D000000O0
goobooboobobuoobooboboobooboba
gboooooobobobobobooooogoo
gbobooooooboobooboboboboooooo
00000000000 Nenkova 00 SCU(Summary
Content Unit) 00000000000 OODOOOO

x1  http://www.Ir.pi.titech.ac.jp/tsc/
*2  http://duc.nist.gov/

OO0oOooooDooo 220 10 a0200700

00 (000000000)0000000 [Nenkova 07)0
0000000000000000000 SCUDDD
00000SCUDOONDNOONDNNONONDNNNnnnoo
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000000 3000
0000000000000000000 400000
oooooo

3. Joboboboobooobooboob

goooooooooooooooooobDOoOO R
O0oo0ooccooooooooooooooooo
00 (00D0)000o0DoOoODO0ODOO0ObO0O0oooD
ooooooooooooogoooooobooooooo
cooboooooooobooobooooboooooan
cooooOooooOoOooooOoooooOoooooooon
00000000 000o0oOoooo(NODOOooooo
00000 NOOD)ODDODODOODODOODOOOOooOoo
ooobooooobooooboooboooooboooooon
oooboooooOoobooooooooooboooon
oooo

311 ROUGE

000000000000000000000000
00000 ROUGE-N [Lin 03] *000000000
00000000000NOODOOOO000000
0000000000

Z Countciip ()

een-gram(C)

Z Count(e)

een-gram(R)

ROUGE-N(C, R) = (1)

n-gram(C) 00000000 DO0OO0OO0ONDOOODO
negram(R) 00000000000 NOODOODOOD
O000OCount(e) 0000 NODOOODOOOODO
00oo0ooodCountaip(e) 000000000000
ONODDOODOODODOOOODODOOODDOOO Count(e e

n-gram(C)) 0000000000000 Count(e € n-gram(R))

oooOoOoOoOooOoDoOoOO0D0LInODOONO 10040
cooooooooooobooboooooooooooa
N=1,20000000000000000000

«x3 000000 buCcOOoOooOooooOooooooooo



goooboobooo

O00OO0OROUGE-NODOOUOOOODOOODOODOOOO
goboooboooobooooboooooooooon
gobooobooooooocoobOocOoOoobooOooonon
gboboooboooobooooobooooobooOooonon
O000LnO00D000O0O0D0O0ODOOOO (DOOOO
0000)0D0DO00ooDOoDOooooooo ROUGE-SOO
000 [Lin 04a, Lin 04b|00000000OOOODO

(1 + VQ)PS (C, R)RS (Cﬂ R)

E- =
ROUGE-S(C, R) = "5 06 R) +12Ps(C. )

2)

0000Ps(C,R)0ORg(C,R) 00000000000
oooooo

Z Counteyip ()
PS(C, R) = ecbigram(C)uskip-bigram(c)
Z Count(e)
ecbigram(C)uskip-bigram(C)
(3)
Z Countejip(€)
Rs(C,R) = ecbigram(C)uskip-bigram(C)
Z Count(e)

ecbigram(R)uskip-bigram(R)
(1)
O0OUOO0OROUGE-SOOOCOOOOOOOOOODOO
000 ROUGE-SU [Lin 04a, Lin 04b] 0O O0ODODO
oog
OO0O0O0ROUGE-SOROUGE-SUOOOOOOOO
pgoboddddooooooooooooboooboboon
pgodddddoooooooooooobooobon
gooddddooooooooooooooooon
0o0o00o0ooooooooooooooooooog
000000000000 U0O0O0OO0OROUGE-N OO
0000000000 ooooooooooogog
000000000000 ooooooooooooo
good

312 ESK

0000 ROUGEDUOOOODOOOOOOOOO (O
00600000000000DDODO (Extended String
Subsequence Kernek: ESK) 000000000000
googo

ESKOOLodhiOOOOOOOOOO String Subse-
quence Kernel (SSK)[Lodhi 02]0Cancedda 00 000
00000 Word Sequence Kernel (WSK)[Cancedda
03000000000 DOESKOOOODOODOO
gogooooboobooobooboobobooobo
000000000000 d00Doooooooooon
000000oO0oO0oo0O0O0O0O0O0ODODOO0OO0OESK OOO

01 00000oO00oO0ooOOooO00oOooOOoOoOoOoooOooOoo

oo
0o 0Doo
ROUGE-1 3
ROUGE-2 1
ROUGE-S 3
ROUGE-SU | 4
ESK?=2 THAF2X2 X3 X X5 X6\

ooooboooobooooooooooboobooobboooo
oooboooooboooooooooooooobboooon
0000000000000 000O0O0O0 [0DO 06] 0
gooboobobooboobooobOooboooooboon
A0<A<1)0DO000O0O0O0O0OO0O0O0OOUOO0ODOO
oooOooooOoOO0O0O0O00OO0 1000000000
000000 AO0D002000000000000M2
ooono

000000000000 00D00000O0oOoD ESK
gobooboobbobboobbooobooboo
goo

R Becoming a cosmonaut:{ SPACEMAN} is my great
dream:{ DREAM}
C'  Becoming an astronaut:{ SPACEMANY} is my am-
bition:{ DREAM}
0000 “cosmonaut” 0 “astronaut” 0000000
00 “SPACEMAN’ 0000 “ambition” O “dream”
000000000 “DREAM’ OOOO

“Becoming—DREAM’ 000D 0OD0OOROO “a”d
“cosmonaut: SPACEMAN’O “is” 0 “my” 0 “great” O O
Os00000000000D0O00O0COOO0OO40
gbooooooobobobobobooooogoo
0o000oooXANOMO00O0

ESK?=%(C,R)00CORODOODOOODOODO
000D000000COROOOOO 150000000
0000000000000000

ESK™(C,R) = 14+ 1+1+14+1+ A+ X2+ 2 + X0+

MNATHFAZ N T HA=THEAF22F XN N+
A6 09,
0100000000 ROCOOO ROUGE-10 20
ROUGE-SOSUDESK?000000000oood
00000000000 00000D000000000
O0000 ROUGEDOOESK O00OOO0OO0OOOO
00000000000 00000O0DO00D0O0O00O
O000 100000000000000000000
O0000000000D000 ESKOODOOOODO
0OA=00000 ROUGEODODOOODODOODODDO
00000000000000 [00 06)00000ADD
0.5000000000000



313 Basic Elements

000000000 ROUGEODESKOOOOOOOO
0000000000000 0000D0DBasic Elements
(BE)0ODDDOODODOO [Hovy 6] 00000000
0000000000000 U0U0U0UUUUUOUOOO
0000000000000 U0U0U0UUUUUOUOOd
00000 BEOODODOOOODDODOODODOOOO BE
0000000000000 00000og BEOQOO
gofdooobooooboooooooooooooboo
000 (DO00o00o00)00bO00ooOoUoooDOo
O0oooooo0o0 <00o0,00 1,002>000
gooooo

R 0O0O0OO0OOOOOOOO

C O0OOoOoOooooood
000000000000 0000o0oOoOg BEOO
goooooood

R: <0,00,00000 >0<0,0,00000 >
C: <0,0,00>0<0,00,00000 >
Jd0000oUoooooooooooooooooo
DDDDDDDDDDDDDD[DD OG]DDDDDDD
2000000000000 0000O0000000O0O
dofdoooodooobooobooooooooonoo
O00000o00oO0oOooOoDOoDoOoOOOOOO0OO0OOO
0000000000000 00000RO 100 BE
OCO2000 BEOOOOOOOUOOODOoOOoOd
OO0 BEOOOOOOOOOOOOOOOOOOOOO
gbfdooboooooooobuoooboooobooog
dofdoooooooboooooooooooonoog
00000oo0ooDoooo ROUGEODOOOODOO
gooooo

4. ODO00OO0OO0OODOO0ObDOObOOobOoOoob

gogbooboboobobooboobbooboon
gobooboobbooboobbooobooboo
o0o0o3000000obobo0ooooooooooooo
gbooooooboobobobobooooogoo
gboooooobooboboboboooooogoo
gbobooooobooboboboboooooogoo
gobooboobbooboobbooboobobda
gobooboobbooboobbooobooboo
gooboobooboboobboooboobooooba
gboooooooboobobobobooooogoo
goooo

411 DO00OO0o0OOoO0oOoOoooooooog
0o0opoCoO0o2000000000000DO0O000
gobooboobbooboobbooobooboo
0000000000 (000000 oODO0OD)0D0oO0Oo
gbooooooboobobobobooooogoDo

OO0oOooooDooo 220 10 a0200700

0000000000000000000000000
0000000000000000000000000
00000 [00 03)000000000000000
oooooooo

000000000 n0000000000000
¢,0C,000000000000000000000
000000 ¢,0¢,00000000000000
0 H(Cy,R)ODH(C,,R)000000RO0OODOODN
0000000 ¢,0C, 00000000 H(Cy,R)D
H(C,,R)00000000000000000000
00000 XO0O0OOOOO0O0OO00O00000000
0000000000 ¢G;00000sim; 00000
S H(Ci,R) -sim; 000000000000000
0000000000 00000000000 XOOO
000000000000 0000000000000
00000 sim; 000000000000000 XO
0000000000000000000000000
0000000000000000000000000
00000000000 00000000000000
000000000000 0000000000000
00000000000 00000000000000
000000000000000000000 1000
0000000000000000000000000
ooQ

412 ODO0DOO0OO0OOOOOOOOOO
gdoboooboobobooboooboobooon
oooodoboboooboobobooobooboooog
00000000000 [Yasuda 03]0Nanba O [Nanba
06) 00000 (00D0YasudaOO)O0OODOO0ODOD
0000 YasudaOOOOOOODODOOOOOOOOoOOO
Yasuda OO OO DODOOODOOOODODOOODOO
O00D0AOBO2000000000000AC B
g000O0oO0o0oO0ooOoAO0O0OOO0DOOOOOOOOOgg
OBOOOODODOUOOOOUOAO BOOOOOOOoooOOO
000000000 o0oO00oAO BOODOOOOOO
00D00DODO00DoOoo05000000D000DODODO
oo ooooobooboboboboobobon
dodoooooooooooboboboboboboooooon
0000000 mooooooo0 Xooooooao
gobobooooboobooboobooboooboobog
0000 XO0Ooooooooooooooooooo
oobooobobooboobobooboobobooobg
gooooobooooboooo

goog

(1) bOoooooOooo s,08, 000000

(2) D000 TMO0T7T,00000000000000

x4 00000000000O0COOO0O0O0COOOO0O00O0O0
gooooooOo30o0ooooooooooooooooon
ooooooooo



goooboobooo

ooo

(3) ddddooooooooooooooooon
00000000000 (bo)ooooo

gooad

(1) ODOO00DOO0O0OO0ODOOD XOOOooOo o7, o
ogoooo

(2) 300000 ROUGEODOOOOOOODOOOO
0 XO0oooooooo

(3) oooooo s.08, 00000000 71071,
ogooooad

(4) ROUGEOOOOOOODOOOOOO S,08,0
gooooooo

(5) 002000000 4000000000000
XO0O00OoOoooooooooooooooooo
0 so0s8, 00000000

(6) D00O0D0O0OD0ODOLOOUOOD (DoDOoo
000000000 3000000)0000ooOsS
ogoooooooooa

(7) goodoooooobooooooda ([I[I[I[I[I
D)D 0500000000000000 X000
goooooooooad

Nanba OO0 TSC2O00O00O000O0 YasudaOOO

ROUGEODODOOOODOOOO0OOOYasudaO OO ROUGE

gboodbddodooooooooooad

43 000000000000000

0000000 YasudlaDOODODOOO (00000 1
00000)0000000000000000000
0000000000000000000000000
00000000000 (00 07]0000000000
0000000000000000

00000000 .0000000000000000
000 H(C;,R)00000000ROUGE-1D0ROUGE-
SOESKOO0O0O00D00000000000000000
000000000H(C;,R) 000000000000
0000000000

H(C1,R) = fBo+ f1ROUGE-1(C1, R) +
8ROUGE-S(C1, R) + B3ESK(C1, R) + 1

H(C2,R) = fBo+ f1ROUGE-1(C2, R) +
B2ROUGE-S(C2, R) + B3ESK(C2, R) + €2

(5)

H(Cn,R) = Bo+ B ROUGE-1(Cn,R) +
BoROUGE-S(Ch, R) + B3ESK(Cy, R) + €n

O00H(C;,,R)0000000000000OD0e OO0

000000000000000000000 B =(8,31,02,03)70
000000000 y=(H(C1,R),H(Cy,R),...,H(C,,R))TD

0000000 €= (e, e,...,6,) 00000 X O

1 ROUGE-1(Cy,R)
1 ROUGE-1(Cs,R)

ROUGE-S(C1, R)
ROUGE-S(C3, R)

ESK(C1, R)
ESK(Ca, R)
X= .

1 ROUGE-1(Cn,R) ROUGE-S(Cn,R) ESK(Cn,R)

000000 (b)00D0000000000O0

y=XB+e€

obobooooboobooboboboboooooo
gbobooboobbobobooboobbooboo
gooo BDDDDDDDDDD

B=X"X)"'X"y. (6)

DDDDDD,@DDDDDDDDDDDDDDDD
goooobobooobobooobboobobooobooon
ROUGEOOOOODOOOODOOOOOOOODOOO
goboobboobooobooboba

gboboooobobobobobooooogo
gobooooobooobobooboobooboooboog
(6)00D000000DO00O0DODOOO0OOODUOOO
gboooooobooboboboboooooogooo
0032000000000000000000DO0O0
gobooboobbooboobbooobobooboo
gobooboobbooboobobooboobooo
gboooooooboobobobooooooogoo
000000000 [0D 0700000000000
gbooooooboobobobooooooogooo
gbobooboobbobobooboobbooboo
goboobogn

gbobobobobooooooooooooobogon
00 F={ROUGE-1,ROUGE-S,ESK} 000000
gboooooooooogoogon

o (ROUGE-1}

o [ROUGE-S}

¢ {ESK}

¢ [ROUGE-1, ROUGE-S}

¢ {ROUGE-1, ESK}

¢ {ROUGE-S, ESK}

¢ {ROUGE-1, ROUGE-S, ESK}
gobobbooooboooooboobboooobooboo
My, Ms,...,M;0000000000000 AIC [Akaike
73]0 0000 AIC.(Corrected-AIC) [Sugiura 78] O O
gboo0od0OpbOObOODODODOO

O00DAIC(M)OD0DODOO0OODOOOOD



02 00000000 AIC.O0AAIC.O00O00O

000 00000 AIC, AAIC. 00O
M, S 174 13.8 0.82
My Sy —27.1 4.1 0.71
Ms S ~19.1 121 0.99
M, Sy —26.6 4.6 0.68
Ms Ss -297 15 0.70
M Se -19.3 119 0.61
M S, —31.2 0 0.79
AIC(M) = —2MLL + 2p, (8)

MLL:fg{(1+log(27r02))+log(&)}

n
R, 000000 (DDODOODOOODOODODOODOO)
O0OO0DO0AIC, O0O0U0O0oOoOoooUooooooooo

AIC.P** (= min; AIC.(M;)) 000000000 AAIC.(=

AIC.(M;) — AIC,>*Y) 00O0O0DD0O0O0 r000000O
0000000000000000000000000
0000000000000000000000000
0oooo

00000 M;0M;00000AIC.OAAIC. 000
00 02000000007=50000000000
000000000 My, My,Ms,M; 00000000
0000000(0.7140.6840.70+0.79)/4 =0.72 O
ooo

00 [00 06)000TSC30DUC2004 000000
0000000000000000000000000
0000000000000000000000000
0000O0O0O0ROUGE20ESKOOOOOOOO (O
00000 [Hirao 04)0000000)0000000
0000000000

5. 0 0O 0O O

uoboooooooooocoOobooooobooOooon
dodoooooooooooooooooboooooo
ooooooooooooooobooooobooboobooo
cooobooooobooooooooooooooboooon
ooobooooboooooooooooooooboooo
coooboooobooooooooooooooooon
cooobooooboobooobooobooOooooboOooon
coooooobobooobooooooooooboooon
cooboooobooooboooooboooooooboooon
coooboooobooooboooooboooooooboooon
ooobooooboboooboooboooooboooooo
ooooooooobooooboooooooOooooboooon
coooboooobooooboooobooooooboooon

OO0oOooooDooo 220 10 a0200700

oooboooooooobooooooooooboooon
coobooobooooboooooooooooon
coooooo
ooboooooooooooocoooooobooocogoo
coobooooobooooooboooooooooooo
ooobooooobooooboooobobooooboooooon
oooboooooooboOoooooooooooon
cooboooobooooboooooooooooon
coobooooboooobooobooooooooon
cooboooooOoooobooOoobooOooooboooon
cooooooooooooOOOoOoOoOoooooobooOoo
oooboooooooobooobooooboooooon
oooboooooooboOoooooooooooon
ooooooooooooobDbOooOoOooooboobooOoo
cooboodoobobooobooooooooooooon
cobOobOooocoboobOOoboooooboOoooooo
coobooooooooooboooobooooooon
cooooooooooooobooooooooooo
cooboooooboooobooooboooooooboooon
oooooobooooooboooobooooooon
ooooooooooobooooboooobooooon
coobooooboooobooobooooooooon
coobooooboboooboooobooOooooboooon
ooo
goboooobooooooooooboooooooon
oooboooboooooooooooooooboooon
ooobooOooooooboOooboooooooOooon
cooboooooboooobooobooooooooon
cooboooooOoooobooOoobooOoOoooboooon
coooOooooOoocooboooobooOooooboooon
cooooooooobooooooooooooooo
coobooooooooobooooboooooooooon
ooobooobooooboooboooooooooon
cooboooooooobooobooooooooon
coboooooooooooooooo

o o o oo

[Akaike 73] Akaike, H.: Information Theory as an Extension
of the Maximum Likelihood Principle, in Proc of the 2nd
International Symposium on Information Theory, pp. 267—
281 (1973)

[Cancedda 03] Cancedda, N., Gaussier, E., Goutte, C., and
Renders, J.-M.: Word Sequence Kernels, Journal of Ma-
chine Learning Research, Vol. 3, No. Feb, pp. 1059-1082
(2003)

[Hirao 04] Hirao, T., Okumura, M., Fukushima, T., and
Nanba, H.: Text Summarization Challenge 3 — Text Sum-
marization Evaluation at NTCIR Workshop 4 —, in Work-
ing Notes of the 4th NTCIR Workhop Meeting, pp. 407411
(2004)

[Hovy 06] Hovy, E., Lin, C.-Y., Zhou, L., and Fukumoto, J.:
Automated Summarization Evaluation with Basic Ele-
ments, in Proc. of the 5th Conference on Language Re-
sources and Evaluation (2006)



goooboobooo

[Lin 03] Lin, C.-Y. and Hovy, E.: Automatic Evaluation
of Summaries Using N-gram Co-occurrence Statistics, in
Proc. of the 4th Meeting of the North American Chapter
of the Association for Computational Linguistics and Hu-
man Language Technology, pp. 150-157 (2003)

[Lin 04a] Lin, C.-Y.: ROUGE: A Package for Automatic
Evaluation of Summaries, in Proc. of Workshop on Text
Summarization Branches Out, Post Conference Workshop
of ACL 2004, pp. 74-81 (2004)

[Lin 04b] Lin, C.-Y. and Och, F.: Automatic Evaluation of
Machine Translation Quality Using Longest Common Sub-
sequence and Skip-Bigram Statistics, in Proc. of the 42nd
Annual Meeting of the Association for Computational Lin-
guistics, pp. 606-613 (2004)

[Lodhi 02] Lodhi, H., Saunders, C., Shawe-Taylor, J., Cris-
tianini, N., and Watkins, C.: Text Classification Using
String Kernel, Journal of Machine Learning Research,
Vol. 2, No. Feb, pp. 419-444 (2002)

[Luhn 58] Luhn, H.: The Automatic Creation of Litera-
ture Abstracts, IBM Journal of Research and Development,
Vol. 2, No. 2, pp. 159-165 (1958)

[Mani 99] Mani, I., Gates, B, and Bloedom, E.: Improving
Summaries by Revising Them, in Proc. of the 87th Annual
Meeting of the Association for Computational Linguistics,
pp. 558-565 (1999)

[Nanba 00] Nanba, H. and Okumura, M.: Producing More
Readable Extracts by Revising Them, in Proc. of the 18th
International Conference on Computational Linguistics,
pp. 1071-1075 (2000)

[Nanba 06] Nanba, H. and Okumura, M.: An Automatic
Method for Summary Evaluation Using Multiple Evaluation
Results by a Manual Method, in Proc. of COLING/ACL
206 Main Conference Poster Sessions, pp. 603-610 (2006)

[Nenkova 07] Nenkova, A., Passonneau, R., and McKeown,
K.: The Pyramid Method: Incorporating Human Content
Selection Variation in Summarization Evaluation, ACM
Transactions on Speech and Language Processing, Vol. 4,
Issue 2 (2007)

[Papineni 02] Papineni, K., Roukos, S., Ward, T., and W-
J, Z.: BLEU: a Method for Automatic Evaluation of Ma-
chine Translation, in Proc. of the 40th Annual Meeting of
the Association for Computational Linguistics, pp. 311-318
(2002)

[Sugiura 78] Sugiura, N.: Further Analysis of the Data by
Akaike’s Information Criterion and the Finite Corrections,
Theory and Methods, Vol. A7, No. 1, pp. 13-26 (1978)

[Tombros 98] Tombros, A. and Sanderson, M.: Advantages
of Query Biased Summarization in Information Retrieval, in
Proc. of the 21st Annual International ACM-SIGIR Con-
ference on Research and Development in Information Re-
trieval, pp. 2-10 (1998)

[Yasuda 03] Yasuda, K., Sugaya, F., Takezawa, T., Ya-
mamoto, S. and Yanagida, M.: Applications of Automatic
Evaluation Methods to Measuring a Capability of Speech
Translation System, in Proc. of the 10th Conference of the
European Chapter of the Association for Computational
Linguistics, pp. 371-378 (2003)

[0D0 03] OO OO, Arrigan, T.,00 0,00 OO0OOOOO
goooboooooboobobobuoob,booobooboooo
00 000000 NL-1580 pp. 25-30 (2003)

[0 06 OOO,000,000000000000000DO
J0oooooooooooog,ooo0oogog, Vol. 47,
No. 6, pp. 1753-1766 (2006)

[OoOor] OO O,000,0000,00 00000000
Jo00o00Do0o0ooo0ooo,00oo0oooon, Vol 22,
No. 2B, pp. 115-126 (2007)

[00o06) ODOO,0000,0000,000,00000
Basic Element 0000000000000, 0000000
000 00000 FI-084, pp. 71-78 (2006)

—00 0O 0O g

00 ocmoooo

1996 00000000000 DOO000000OD0199800
o0oobo0000b0000000O00O000D00DO0O0O0
ooo20010000000000000000000O0
oooboO00000000000000000DOO0O0D0OO0
2002 0000000000000000000000O
000000000000 0000000nD (0000)0

goooopooooOoOoOoOooOOOOOOOOoOooooo
00000000D0000000O00ACLOACMO0O0O
nanba@hiroshima-cu.ac.jpOhttp://www.nlp.its.hiroshima-cu.ac.jp/ nanba

oo O

1995 00000000000001997 0000000
g0o00oo0boooooO0oO0O0oO0OO000000000000
(O)NTTOODOOOD20000000NTTOOO0O0OO
0goo0o0o00000O000ooD (00)oooooo
0000000000000000000000ACL O
ooo




