SEBAHES S Fos[EEIR RS BEFRIUE (Q0174E3AH)

REHEZEDI=HD Lexical Simplification:
A0 —Y3vARA7ZzAWET770—F

AR T SeeAd T, PG
PRBRZ R EE B AR E 2R, * TN KRR 5 5L 7k

T{takada.syouhei, arase}@ist.osaka-u.ac.jp, J:uchida@‘flc.kyushu—u.ac.jp

1 FEU®IC

HEEER A v 2=y PO RER, /A
T4 TEEEDNEEDOT XA MRS ML T
Wb, LhL, /a7 4 TREICE - T, HfRR
HEiRERODTXFANONEZHEMES 2 Z & IFWEET
H2B7H, TFANDFHEART IOM EAVRD SN
TW5., TOERBEIMEST, GronzTFA %28
fRLURTWT FAMNEEMT ZR A THD Text
simplification {Z DWW THZEAHED 5N TS, Text
simplification IZIFX2RDEEHZZT5HD 5] b
HEM, HEifEL 57 7o —F L UTAHNTFA MR
DHRENHE L VHGEEZ IO R REICEESHZ S
Lexical simplification[2][6] 3% %. Laufer[8] (&i#E
RIS O MR %135 72D121% 95% DA _E D HEEDREA]
THLEIENEEI LW ERHELTHY, TF2 MO
GEZDWTHENTFETHHAIEIREVEEZZ LN
5. HJigED Lexical simplification 2475 Z & T, &
FEAEBE P FEB IR TEXOHS E % Bl DIT
BT B, BHEOH LU WHGEZESIHMZSZ
CIZE o T EARSENEDOKE 2 ETE5LE
ZoNb.

ARTIE, HFEHEEOLMMEMZEEHIE U
Lexical simplification FikZRET 5. WEHEH X
HEORBRITEH> THM & L THWS XEDOH S R
BEITOVZOAMIZKRE . T I TREFETIER
FEDE S EMEIER L, BEANMGHIZEOH S
ExJABTE5 X529 5. Lexical Simplification @
Tur A, EVHADORNGR L L HEE (TARGET &
MR35 OFFE, HEED S W2 LEH (CANDIDATE
CIER) D, SUHRIZADE 72 CANDIDATE © 5
YINTD3DIZnToND. BMEMIHNEZ
&, FBAEZEOAMERET H7-DDFETH S
TeaEZBHL, mOKEET CANDIDATE 2459
LI eNEEL LS. REFIECHMFNZRSEERN
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DFHMitERETH % Common European Framework of
Reference for Languages (CEFR) [3] I{Z#EHL U 72 HiGE
BE%2H\WT TARGET 25E L, TARGET 0%z
FEE U DFEE OBERIIN LT, HEMEEZEIZ U
27T &I, XRIZH 572 CANDIDATE @ 2
VRV T EMNTA.

REFIEDOMERE % Fl T 5 728 Gold-standard 7 —
REMER U7z, BARBICIZHEREZEDOXFEIZBWT
CEFR L VDm0 L WWHEEZ TARGET & U, &
=S fh U7 ¥#KiE% CANDIDATE e L, %
1T TERHCEDT ) T—Yavkiiolk, ERO
KW, SREETNAATIZL D CANDIDATE % 7 &~
FUTTHR=ATA VITHAR, BEFEIEVEE
T CANDIDATE 2RETE 5 Z LRI N7z,

2 FEEfMR

Pavlick 5 [10] (8 W X KB % % U 72 Para-
phrase Database (PPDB)™[7] 225, 7 L — XHif
@ simplification 7= DZHHIH] 2 i L, Simple
PPDB™ & LTABLTWA. Simple 27 L —X®D
IR E 2 Y, TOREEE LTI L —X
DEIDMIZHEEDO NI MVEREDFHEINT VWS,

%7z, Horn & [6], Biran 5 [2] I&3%IZ Lexical sim-
plification DZEEIFAIHHH % Wikipedia™ & Simple
Wikipedia™ 2SS iz a—/8 2 [4] ZRIHL T
ToTWa. ASIXD RIS U Tt 2 igE % CAN-
DIDATE & U CEIRT 5272 0RH#E Y LT, Biran 5
1% Wikipedia T CANDIDATE & 32 U 7= 3B D SHEE
EAJITF A NT CANDIDATE & 4L U 72 BAZE D SH
JExEZNTNEEARZ bLE L, 2202 MDD a

“Ihttp://www.cis.upenn.edu/~ccb/ppdb/

*2http://www.seas.upenn.edu/ nlp/resources/simple-
ppdb.tgz

*3https://www.wikipedia.org/

*https://simple.wikipedia.org/
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TARGETD:EE

There is a finite supply of everything worth having.
C2:TARGET

BREOHE
limited : B1 — O, restricted : C1 — X, -+
HEAD D457E
There is a finite supply of everything worth having.
suppty y g g

g

CANDIDATE®DRE
There is a limited supply of everything worth having.

(supply - limited : score =4.29)

1 REFEDOTIH

YA VEMEEZFEL, 237 LTHYTWS. —
73T, Horn &I E3EE 7/ CANDIDATE ® Sim-
ple Wikipedia (23 ) % HBIEE, Google N-gram™®
B AHBSEEZFHALZS Y2270, 55
72 CANDIDATE D J v ¥ v ZiZ2\W\WT Amazon
Mechanical Turk™® %\ 7= AFETOFHM 217> T W
5. BEFIECTIIEEHEE L 28 e X EEH
W& LTEDH, CANDIDATE A DOBRDKEE % EHR
U P R TWEHTINS DREFIR L B b,

3 RBREFE
3.1 FHEOHE

RETFHETIZ CANDIDATE & EDREE 2 EHML,
TARGET ©Oau/s—>a vy 2Aa7z2H0W5. 114z
REFIFITBIT 5 HFED CANDIDATE & D FE%
&Y. TARGET ¢ @mwvwansr—ya vy Aa7 2o
HiEE%Z HEAD & U, TARGET % & % HijE (& 1
2L EIZH HEAD oy —3 3 VEAGARR D
VD% D% CANDIDATE &9 5. {FIHIZEB T 50
HIzoWT, AFIZERs 5.

TARGET DO#BE ASXOHKHFEZDWT, HEX#E
MriESR 2 6736 N K & i % H £ 12 CEFR-J
Wordlist Version 177[12] % i\ CT#ES % i 5
5. 2DV A M CEFR HE¥#E 2 HEE% il 72

"SLDC A &u 2 LDC2006T13
*Ghttps://www.mturk.com/
*7http://www.cefr—j.org/download.html
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ANX
The ability to establish preferences tends to be associated
with intangible assets such as an attractive personality...

'

| TARGET : asset (noun, C1) |

'

| HEAD : intangible |

'

Rank CANDIDATE Judge
1 benefit X

2 resource O

2: D : “Judge” IFFHMIEERIC L > TR O N
FATATHEECELDT /) T—VavThh, ZoHl
Tl “resource” ITE SR AHER Z L ZRLT WD,
EEDO Y AT L TiE “Judge” DIEHH IR R LA,

LD SIEIZ AL, A2, B1, B2 TR LZHDT,
HAANZBEERITIZEELZDBDTHS. T
\Z English Vocaburaly Profile™ @ 1) & h Z%54
L, 5B CL, C2 LV DEEERBHTL
Tz, MBENRB2UETHLEDEMHIEL L,
TARGET &9 %. ARMETIIRERETgGE LT
Stanford CoreNLP[9] % FIFH L 7=.

BRIOWME HEEEREDLS TARGET O#HEN
Bl U FTHIHEEZFELHIET 5.

HEAD D% TARGET DR 4 HED T« K
WIZIFIET B HEED 5> 5, TARGET 12 L TH
WMI A3 7 2FOHEES TARGET £ a7 —
vavERER DO HEAD 7 5.

CANDIDATE DRE HEAD & TARGET D¥i#
FELOMI A7 EHEMBL, SWAIT2EDH
D% CANDIDATE & LTHiId 5. 237 %2H
DMZBENMEREETAHE1E, AATIHIZT v
XU UREBEO) A 2T .

REFHIZ & % Lexical simplification D% X 2 12
R

3.2 CANDIDATE ® 3> 7 {43

REFETIK, BEOHIE D EIZ CEFR-J
Wordlist Version 1 2 i\ 5. 72, WX LD
Ml 7 AFEBETFEOAEKIZIE Thesaurus.com™ D

*8http://www.englishprofile.org/wordlists
*Ohttp://www.thesaurus.com/
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T—REMATS. 2 HEOEPDOEDMI 2RTIR
=& LT Corpus of Contemporary American English
(COCA) DF =& p SNz MI 237 [1] 27l
AT 2. HEEA BEBOMI AT LI TORT
£Ih, f(A),f(B) ZFTNZTNHFEA BDI—/52
WTOHBIEE, f(A B) X A, B OILEMEE, n ik
I—NZDKRGER, widtiL2 R 57 1 v FUlEE R
3. COCAOMIAITYANTIHw =4 ITHREZ
NTW5. HLEBEEDOMKNGED MI A 2 7 I35 HEMEA
W7z, MIAIT7 YA RS ILEHED 6 L ED
F—=REHWS. MI 23732 BEEDQIEMRELN K
SWIFEEWMEZ L D, 2FEO IO —Y 3 VER
TRV EWZ 5,

AII@4VB)10g21;}€2§}?gO

4 FHMEER
4.1 Gold-standard T —% OERK

REFEOEMNMEZFMUES 5728, Gold-standard
T—=REMER Uz, FBRROT—2 L LT, RFEOE
) =T T OBETHSNDS EFL NILDTF R
b [11] 2 A L7z, EBRT — %95 TARGET 2 &8
XEMH L, % TARGET DO¥#iE% CANDIDATE
e LT, 21T« 7ah& 2B S AR SR %
ERELERST ) TF—2arvlLThbok. 7./5—
2L 30 REEEDA ¥V AHGD XA T4 T5EET, H
KTOHRBBIBEN 15 EHENYTHD. SERKE
EHERBREELTEY, 7/ 5—X2 L TOEENE
EEWEEZD.

T/ T ROARMERBT 5720, TARGET D%
HBEBB LTENSD CEFR LRWVIZE BT /) 5T —
v a VNROEERTo7-. BARIZIZ CANDIDATE
fBEflIL CEFR LRV BL A FOED & L, CEFR L
)L Bl AT OB IERD 30 HA T DHE DN 5 T X
LY TNV T UEDET ) TV aviRE U,
ZTOMERY ) F—Yar®i75 T —&1%, TARGET
W14 ETH Y, TNTNOHEBIEHRDOEFHH 918 1H
o7z,

77— avoiER, CEFR L)L Bl LAROE
FAPIZ 3B SR EE (IEMR) 5 DAFEIEL A
WIr—ADH B EWHIHL 7. 124 D TARGET
DHL, 481 (F39%) 1B W TIXiE S " HE S
FREDFAEL 2D o 72, RIFECIXIEMR & 75 5 FHERE
HEET B TARGET 76 i 5 & f 2 D CANDIDATE
TH 5 573 DO HE % il RE T 5.
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4.2 N—=—RXZ74V

NR—=ZAF4 2 UT, Horn 6 [6] 8T v F v THK
ORMED -2 UTHWEZSHEETLVEMHELEZY
AT L (AT LM Y AT L LIRY) L HiEEd 5.
LM ¥ A5 LD, TARGET D#E & FHEED
M IFREFE & FRRIZIT, BoNEEHEFEIISV
Pz 72U U CEFREETIMCE 2 A a7 2175,
BonNzAa7E2AVWTTI VXTI UMY ANE M
THHUZY A MRS S, HTZEEET VO
ML ==Y 7 F—XIZi% Google N-gram %5 HB{AH
FEAY 1,000 AEDEDEFHL =,

4.3 FHIEHE

VAT LOFHIHERE L LT, /195 CANDIDATE
DEEREFHEEZMAWS, ZITHARLIIR VA
F LD ST % CANDIDATE Ol #5125 9 % IE fi#
CANDIDATE 8O #EI& %2R L, BHEHEIZT—X2K
D IEfif: CANDIDATE DEEUZ R 2 > AT LA
L 7z IEf# CANDIDATE B #E &% 5Rd. BETIES
V& v 7 B nflldd CANDIDATE 2 \WTHEHE L7
WER, HIEKEZNFN precision@n, recall@n &
#ild 5.

72, TARGET iZxf U CE X vgE & 725 CAN-
DIDATE # I TE 20 %5Hli T 5720, ALy
£ FHIi$ 5. Pl %D TARGET $uzxf L <, 114
BA_E® CANDIDATE % H{ ;T & 7z TARGET (D #|
ExRANLY VLTS,

4.4 EERER

REFE CBETEMI VAT A LER) & LM ¥
AT LD HH9 %5 CANDIDATE 7 > & 7zt L,
precision@n, recall@n %FHliL 7222 7 %X 3 125
T MYAT LB EEREILKRT L, MI ¥
AT Tl precision@l TH EWVESREZER LTS
D, HHEEBEPLTEEVEEREZMEL TS,
ZNI3EY) 72 CANDIDATE 2 ZE L TIRRTES Z
ExRMRUTED, HEHEEIERLE WS HRIZH LT
HYELWRMETH 5.

—HT, MI VAT ALATIET V¥ A5 %
CANDIDATE & LTHALTH, HHT& 5 CAN-
DIDATE $U3&&F 51 & 720, LM ¥ AT AIZEHAR
THIEERIIME V. TARGET 123 847 /30 v VIXEE
% TH 5 76 D TARGET 2 LT, MI VAT
L CANDIDATE 2 TE DI 32fHTH Y, 71
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0.8
0.7

0.6 /
M| : precision@n

0.5
0.4
0.3
0.2 Z’/—‘_ ——LM : recall@n

0.1

——MI : recall@n

——LM : precision@n

3 AR & HER

Ny DF 2% 2 ¥Eo7-. ZOFEKRE LT, MI A
a7 YA MOBEI/NE L, TARGET $ LU CAN-
DIDATE & HEAD OflA&bE % AT HN—=LT
WRWZ EA2EIF 51 5. TARGET DRIk 4 HEEIZ
HUTMIAITHY A MIBRWEAIXHEAD HE
TER\\W=o, CANDIDATE % H i T& 4\, CAN-
DIDATE % i T & 5 7= 44 D TARGET ® 5
5, 24 A HEAD 2HETE o722 LDRNT
HoT-.

=720, MI Y A5 L5 1A D CANDIDATE
ZH U7 TARGET (2 LT, 1Efge 7% CANDI-
DATE 2347 &6 1AM EE EFN2E G2 RD- &
ZA, T1.9% &leot-. ZOZehrodHE MI AT %
AW3a7 78 —F 3@\ k& T CANDIDATE % #5E
TEBZebhs.

5 &b

AFTIE, EFEHEEOIEEZHNE L TMI 22
7 % i\ 7z Lexical simplification FEZEE L 7-. &
ERDFER, SFBETINVAITIZL D CANDIDATE f&#
WOV F UV ITRITOIR=ATA VLD LEWVKEET
CANDIDATE 2RETE S Z & hbho7z. —HT,
CANDIDATE % ##E T & 5 TARGET D& &DIR—
A4 &0 NS, MEFHEOANV v V2 lE
TEBEDRDD I DT,

4#1%, Google N-gram ZF|H L7 MI A3 7Y A
N DIEFR, FAGER 7 L — XD simplification 3K
L&D FIREIIRTHTETH 5.

£ 3Rk

[1] G. Barnbrook. “Language and Computers: A

Practical Introduction to the Computer Analy-

[10]

[11]

[12]

— 942 —

sis of Language,” Edinburgh University Press,
(1996).

O. Biran, S. Brody and N. Elhadad. “Putting it
Simply: a Context-Aware Approach to Lexical
Simplification,” Proc. of ACL, pages 496-501,
(June 2011).

A. J. Charles. “The CEFR and the Need for
More Research,” The Modern Language Jour-
nal, Vol. 91, No. 4, pages 659-663, (2007).

W. Coster and D. Kauchak. “Simple English
Wikipedia : A New Text Simplification Task,”
Proc. of ACL, pages 665-669, (June 2011).

W. Coster and D. Kauchak. “Learning to Sim-
plify Sentences Using Wikipedia,” Proc. of ACL,
pages 1-9, (June 2011).

C. Horn, C. Manduca, and D. Kauchak. “Learn-
ing a Lexical Simplifer Using Wikipedia,” Proc.
of ACL, pages 458463, (June 2014).

G. Juri, B. V.Durme, and C. Callison-Burch.
“PPDB: The Paraphrase Database,” Proc. of
NAACL-HLT, pages 758-764, (June 2013).

B. Laufer. “What Percentage of TextLexis is Es-
sential for Comprehension,” Chapter 25 in Spe-
cial language: From humans thinking to think-
ing machines, Multilingual Matters, pages 316—
323, (1989).

C. D. Manning, M. Surdeanu, J. Bauer, J.
Finkel, S. J. Bethard and D. McClosky. “The
Stanford CoreNLP Natural Language Process-
ing Toolkit,” Proc. of ACL, pages 55-60, (June
2014).

E. Pavlick and C. Callison-Burch. “Simple
PPDB: A Paraphrase Database for Simplifica-
tion,” Proc. of ACL, pages 143-148, (August
2016).

TR R B S 58 SUALIFSE R 222858 T F 2
MREEZ AL, “Authentic Reader-A Gateway to
Academic English,” 5%, (July 2016).

CEFR-J Wordlist Version 1 (2013) HFAEFE
REEBEF A RIS .

Copyright(C) 2017 The Association for Natural Language Processing.
All Rights Reserved.0 0 O goOoOOoOoOobDooobooooooo





