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Simplification of Text
by Paraphrasing Esoteric Expressions
GO Kotoh

Abstract

Text simplification is a paraphrasing technique that rewrites esoteric
expressions in sentences or documents while preserving the meaning of the
text to be processed. Text simplification technology is a tool that supports
reading comprehension by various readers, including children and language
learners. It is also expected to be useful for improving the accuracy of
tasks such as language understanding and machine translation in natural
language processing. In this research, we aim to simplify difficult expressions
using multiple language resources. We proposed a method emphasizes
simplicity, preservation of meaning, and consistency of context in the process
of converting esoteric words and phrases. As a step-by-step result, the
conversion accuracy of esoteric words was 78.4%,

1. IEFC®HIC

FEF A MEHIIE. MBS RTH L7 F A FOFEKRZRIE L OO R
NHLLICHEMWZ DLV BRI TEMNTH 5. SiklZIEFH CIEHREEZ 5
FHPVL O LB EN TV D, BT MANC S %2 SEEBORE 2 S
ez v, 7TF A OFGAIE LR LIER SCHEIE SR, MBI O F
i & EBBE, TEHIRER, MR AT AR EOHRSIHELIE Y 2 7 1S#EH T
HEWVI,

TR, HAFESHOBRERLHEREDO NINIMZ 2ECH 5. L D RIRMIC
T E RS 272012, LRIV OGE ) 58 O 5 e ) DR % J6 2 Hafi h3ad
BCThbo o P BBAOGMEN T2 ENICIS TSI L DOPEZ LN,

_55_



Mathesis Universalis Volume 24, No2/ Y7 ¥ A - 7= = V%) X §E24% 275

Z D% O—D MR W O TH D, MRESCHEM 2RI E TR
57 XA NOFHALIC L DV BHFEOFHERIIOM FIHEILDOBDTH %,

BEWMERZ V- HARFBELEOTFHDF T E LT, =2 — 7 VMR
(NMT) @Y —VTd % DeepLIZ X2 ) K LEERARHT 5, $ 0K LE
NEFESFEEZ MRS L, 2oMIERELrHORESHECHNTL L
9. AWETIX, BHEFEE HAGE NLSHELIEEICHRELTW 5,

T ¥ A MG HEREE R R 2 R P R MICEE R 55 AT
Hbo HARFEIZTFAMNEGADODT FA AV FENTZT—NZAIZZ LW
ST BB 2O FHEOAEMEIREN TH D, FAIZZOMEE
T B720, FWEZ V-V, BEEI— S, EFFEFROERL. WEB
HHEGDbETHHT AN R FEHILETVERET 5,

2. BAERRE

L OWERFEOMOFZ R HANOEMIZHE T 20513 KE {frbhTw b,
AR, G R REANOHIEIE = 2 — 5 VEMEIIRO TEIFICEATH 5
[Maruyama 19, Nisioi 17, Zhang 17, Surya 18, Zhao 18], 4FIZ¥FEIZB VT,
Wikipedia® 2 > /%5 7L a—82 % L, Shh bl Sz g EiE55 L 2
2—/%Z (Specia 2010; Zhu et al. 2010; Coster and Kauchak 2011) #3F51L
V=& L TR ERFEERDOWIZED A Tb I, T/2. Web &%
HAWBHENY — 2 DT AR (REAR, Hb 2008). FIHEOSFED
REJICHCRE L 7= o b (PaAS. Hrpy dBBP. KAk 2009; %2, BEH 2006) O F
BLHE SN TS, EANTIIEEOLIRIER LG T — 2 ¥ 3 v 7HH
ft N7z (McCarthy et al. 2007, Jauhar and Specia 2012, Sinha 2012) &\ 9
WRgEDs s E T b,

PR 2 W7 HARFE LR O b ke LT, D BELEERPE 2 5
Na, BARS (2020) (& BEERFDIE L < IS ITERIZE ZZ KT 5 CEH
35 X912 B_LE, MBI E V7237 0 8 LEIERZ FUT L 72 SCE et T
DRIRITD B PICOCTIIZEZ T o 700 R E LT, B MBI %
FMT22LT MRERBAFOMELEOCLELBIETE 22 L0 0,. HWH
REFH L7297 0 38 UFIER O SCEHERA~OF FAPEDRIE S 7z,

AW RBOTEEGR M- T, =2 — F VEMEIER, Sz v—,
YV TARMET AT TU—FERET b,

_56_



R FKHOS R TFF A FOF51L

3. EVMBAZICKBDTHFANDESZL
3.1 BVHZ DN

SV ZMHICEERZE DL (1) FHE (simplicity) . (2) XM
(grammaticality). (3) BEHEOLEE (meaning preservation) @ =D DK
POHRHIIT 52 L% v, [FHE] Tk, SRR TE W ZIcE
NCBWVEGIZ L > TV AR 5. [ CEM] Tk, ZIRBO O
WICIHED &) 2T, [BIRORFE] (Thbb [HENE]) TR HE
DN EVIRZGEN & BEREZRIEEL T AR EI) 22 ALV HET S, &
BT, HFFRO B VIR ZICB T 2RI, SV (R) L FWIRZHE
FE(P) 39,

R=YVAF AL ABTHRHETZ2FVIRZ O/ AHDPE VIR 7RO

P=3 AT LA ABTHBETLE2E5VIEZO/ VAT ANFVIRZ 12RO

BUA, K (2017) OFEHOMEY . SVHRZLEIZOWTTH FHME L E
ZBTENKYTHLD, SVHZ B TRICHE L 2201k, HfFEOHI HE
DFEBUICEVIRZ B0 V) T ETH b,

V2513, G IS WIRZ 2. RO 6 DICGF L (B2, #EH 2004)
1) i OE VR Z
2) HiINOF W2
3) WHEROHAERIDFT VIR Z
4) BEREE/ BV TADE VIR L
5) NAEED S VI Z
6) BHEBROS WX

A~ N N /N~

3.2 FEROBV#Z

RIS TIE, RiL0EY (F © KN © 74 7) RBEOLA
(AFT2 © FlITAND) BEZHI S

FEECE LI HERE % T R RE RSB &2 5 T F A M ERHLOY T 5 A
7 CHhLH, MHEEEZSVIRAAFR LT 5,
BT :
s. KRBT B8R0 PKE
t. M 2 EEEDSR & v

_57_



Mathesis Universalis Volume 24, No2/ Y7 Y A - 7= )V 1) A 4% H205
w2

s. ¥ A4 VFIRO 0 — < B0 k%8

t. 7 4 YISO T — <O

x3.1 HMEEOH

G Bk ye g%g%
B |HA. 794 F (BOBHEAFIZLA 59
pe | BN B EE b o CILE | [WIEOMLERET 5] o)

A b [ HEREEH
BB B v (BRI | [ R R LA
B | e 51
HOMKRIL S b T T | [0 2% B 2 |
B 5 ri 000 108
o TR E o CAROR & b | [MEAENT 5] .
HE Il Ze, HEsELEL Ik
| ek 7 LA A% | 0
PR | g, 270, BEE TNEDIE %155 | 165
K8 | K % 1 BT % ] 57

A NIEBAPERE T 723 ARSI O B VIR Z Ol E LT, IFo7 VT
AL (P 0B UEWKEIRD V) Z2RETH (Fik1)o

STEP 1. JEREZEMNT Y — )V JUMAN++ 2 flio CHEE L A2t ¥ %,

STEP 2. HAGE¥ M 2 — /X2 BCCW] % ffi 5 TAJI L & IEAGE R LA} & A4
FBUE O HEE % MR RE O fEiEE (B & LTS %,

STEP 3. *+ ¥ 5 4 V&% 5 E10ER L 2 E§ %,

STEP 4. #t IR — v DeepL 2 il L THEFFEDORLEZWAT 5, TDFL
HYEGED O HARGEICH D R LB ZLT) . #iREE2L8 T %,

STEP 5. ¥V —F A0 5, SV 2EOHEMEZIET 5,

STEP 6. BCCW] & V. HEMOBELIGF L Lo 35E2 Y A b (L) 124
S 5o BELBME (100) LWL SHIBRT %,

STEP 7. E1& E2i3—%% L 2 W4, STEP 8ICBE)¥ 5, E1& E213—3%¥ %
WA, E2Z Lo S5BAVLSTEP QICB#IT 4,

STEP 8. E2I3iEM XL O RBOMZ DA, E2IEIOZ Wz 2L, W% &

_58_



R FKHOS R TFF A FOF51L

19 %
STEP 9. L OFFEDNET IZEMRS, 4, 31T 5. EAXBHETHLT L2 AT
DT VIRRFFICL, RBEZR T %,

DFOBNET VT X8 OHM»ERT

B3 - B

P10 R UAEMEIER ORI - 2 5E

VY= R RE, B BRIE

BCCW] : &5 #1167 1RWs BHEE 1177 B0 BHEE @ 57
B4 : ARHE

P10 R USSR O REH © L

¥V —F A L. L. Bl

BCCW]J @ {6l  HHEE © 1879 FEEL  BHEE © 98 ByEL  BEE : 207
B15 : pEfE

P10 I LA EIIR O « Bafe

VY= T A hFE, S, Fu

BCCW] : & M : 0 i OBUE ¢ 1201 FE B ¢ 650
FAOL D BODT R naEv, KIS B
Bl 6 :Eal

P10 & UBEAREIER A5 2R: : Eal

YVy—7 A g2, B, g

BCCW] : &ud  BHEE @ 67 Bh0 MR - 131 B k)
AL ATER o THRIMO R 2D T L,

3.3 NARFBlOFVH#Z

URFH LI, EELARFENREVHLAEEINTED., BEEIMEb)O5 0
WEEHOZ L TH D,

5DODILEEH :

(1) CREHOILE

(2) XhEIHDILE

(3) Il U HiEEo M

(4) BEEOEB

(5) ~ELE

_59_



Mathesis Universalis Volume 24, No2/ Y7 ¥ A - 7= = V%) X §E24% 275

MEFEHZ LT ELERS Y VT NICHELDT, GART L b ) RT WV
RITED D,
XAEHDILE ¢
YRTELFONALZTNERBIE., [~352e0TEFT] LA [~T
HHLDTHL] LVIHIEBTHD, TNHIITEMIZIZE S TWRWA, £
HALTELEHEAILLL BT LE) MEEREZ LT ELEDS Y VTN
BBHDT, HARLTLORYRTVHIRIIED S,
B 7
s. ¥ LWEWIGETHILATE S,
t. N EWEWIETE %o
XHEHADILE ¢
THICELSHONDINERBIL [~2woy ] R [2L] TH 5D,
B8 :
s. ZOPEIIIRELICE o TEELERIEDHHDDTH S,
t. C OPRERITIREIRIC & o> TEELREWYD 5,
EROXHICH D [HEHH0THL| OWGIWILERHTH S,
HEROHEH
=R CHEBEEZHR DB LMD & BADLWLEIIE S,
B9 :
.28V IV DIF) MR T Wi, NV EMVEITAADVET,
28V T YDIE) DR T VD, FOF FMHVEEITAADVET,
FREDEM :
FUEROSEZEHLCHE) &, CEVHIZRES52TLE ),
%110 :
s. TTRMC. THEENE S,
tl. 9. THEERL D,
2. IS THAE AL I,

THESE
TEAEEE TEXEFEREHTAZETH D,
BT -

s. RIZIE D T E LR WVDITTIE BV,
t AT Y 23 TE 5,

_60_



W RO B VIR X BT F 2 b1

12 :
s HHOZTLE VERIEER LRV ERED v,
t HHOZ LY VY ERHIER T A2 WHELED D 5,

4 ?E %Elf
FAZHMEB OB D701

(1) Bz Emh oA %

(2) Bz BiroAa728HL. F 3y Fa kKT 5
(3) Bz OBFREEZ A LIELIEZITH

72 BRI ARIME) SHEERIITLOLDTH 5,

(1) EEEREE

(2) ¥vv—52
(3) a—/%&
(4) WEB
(5) ZE#r—

ZZC, WERRHAEWLT L7720, LFOFWIRZ ka8 AT 5,
R E Wiz

WSO S PIE SEAERIC L > TS HAZ/ED . #BHTEEZ D 0% 0
T2 F72. BELEEZFH LFEZRET 5,

%13 :

ZEBHA NLA2AVEWw = NZFV

s WEAF LM —I G L e d o 720

tAEAE 2T R — I A Lz,

HEOERLICEDFVIRZ

114 :

D XKELTHESES o BiBTA

. PHEEERLCKETSE © WiETA

.w$® WirEHEANSE © KT

NI VUNT— R BENZ

BI15 :

s.\WW» TY o

t. XALW TYg »n?

t.WwWW» DOTY n?

_61_



Mathesis Universalis Volume 24, No2/ Y7 ¥ A - 7= = V%) X §E24% 275

tww TLx) »?

Yo R U L 250wz

5116 :

(NN ESNESR

The body is warm  (FISCIERN)

PRASUED N (0 R LEIER

WEBMiZR & v v —5 2BHH

BT -

[HEEAYY VIV ] & Google TR T 5 &, 628014 Td %o

[BATY V7 )V ] 1d Google W% T, 1,060,000 TdH %,

[BEPANRAXR], HE30BTH S,

I —/%A, Webir# & FFEOHH

BCCW] #ffi~ T, [FHMA| OBITHIEIZO0 TH %, Google DH$14322,600
HTh s,

Goo FFETHULIX [FHH (X9 &) &3 () FTHAW (K1) %5
(9) A1 THbH, BRIE [REEABRENRL BRI L] THb,
RO (20 2)

bIbIIHTIBROE 2 HIZHED VT, BFEFHEOFEZH (370 B UM
L) BEEUTOEFVICT S, (HkoFH, Fi:2)
RO T RHILET IV 2

1.

ADENETFFAPMIH LT, a0 ¥a—7I12X 5 [TEEMIT] 2479,
NZRE (%, BhE). AR, 8lE) 2 AN7TF X b o35,

- A0 B FATE G DA EARAE TR O HUGE % Bl AR O it & LTt

TZ’O

A MIHESBAIE Y Y — T AR NS,
. FFEEEEZ Y A MICAN S, FFERIFEL WA, ¥V — 7 AEBEE

DEVEGEEZ ) A MIAN S,

. B a— XA TY A b OBEMOEHBEOR NS D2 B
. HMBUHE R R OB RGO MBBHE L D FH L CRyE. 1Eid 1

ROEMREIT) . BEMEELZR T T 5. SbRFE STEP 7127 7 b
j—;a)o

I RTOBAO MBUHE RS X D D FRE (£20%) D%

FlERERE S ORRROL 2 v 1 REX NERO LB 2T, iR (S) 2 ¥h 7%

_62_



R FKHOS R TFF A FOF51L
M LEEzBEIEZ. TOBBETAZEE JES) HIRT %,

AWFFETIE. FAREIER Y — )V DeepL Z M L. TRLOMBOFR % HEHid %,
1. WMREEORER (BN

2. iy o®IER (EH)

3. R SCORMER (FEfiZE1R)

4. RICHIR Crodnc X 2 %549)

HE R O B AR B

BI18 :

NNES/NESN

The body is warm  (FISLIEFR)

RSED N (T R LEIER)

ECHER OB

B119 :

AR THILZ &5 925, IV < S WIS FIFIUEHRIES 25, IHWw <
S50k F L BV THIE DA

(GIHTC : SEE OO DRV BNEHR T2 7~ 3RHEAT2H TS ~)
DeepL {2 X A YR -

A singing comes and says to sing, but if you sing as well as singing, you will
sing, but if you sing well, you will sing, but you will not sing because you are
not good at singing.

DeepL |2 & % Je5hh & HARGFE~NOHT ) 3 LEIER

WARTHZET I, WO LT THRLEHEI ST, A EFATHZATHKS 1T
EHD) DD T D THD R,

5. EEER

bivbiud, HARGE Wikipedia2 5 ¥R 2 RE 2 MB L. ZoHIZE® %%
1056 D #Eff 22 B 2 F L8N X BIRT 2. [AFICXBFWIRZ ] X EELoxf
J6$ 5 NI LM CTH 5o aHliHE 1L HARGERRERH 5 AT X 5 5 BB EEM
(52D L) OFEFMIEE LTWwb, [BViEzE| 35wtz shi:
XOHEETHD, T T
(1) WS h7=2BL e AERBUTERIIEAMME 2 ¥ E T 5
(2) MO ENEHIESEOLXNVICHIELTWArEF v 735

_63_



Mathesis Universalis Volume 24, No2/ Y7 ¥ A - 7= = V%) X §E24% 275

*5.1 HFEEOSVVEZICH TS HEREHE
i T s TN | B | B
IHRDFE @R LEREL) 4.05 417 358 74.3
AT G ELERD D) 442 4.38 3.84 784

FEBAERIIES . LIRS [HROFTE YV RLERZL) OFWHIO
IEfERIZT43% TH Do BaHIT, RAFEOIEMRIZT84% IZER LTz. F5)
&, SEME. BROBRFR, SRR E S EVERE 2. ToRRIEIHRD
THEIVBEBOSHEEBROMHICL2b0EEZONE, —T57, Bl TIZSE
BHT—53bh)d0ichhn L, 5tk EBRBBOILRE 7— 5 DL
bLETH Do =2 — FIVEEWMEIFUS X 29m:E LEIEROARE b #ERR L 720

6. HBHYIC

A Tl MBOSHERZ v, BRBEOHNT F 2 bOTVHLET
VERET Do DIUOIIIREFETIIHAGERE L o TX ) IEMICTHEHRE
RET A0, 7F A bOPIHEMR 2 RIOZERIEICB T 55 3. BEIRO
RFF L RO BT 50 72, ZHA R COREE 2 ELBLOFF L
BREB Lo BREISCRE LT BEMEE O L HAT X 78.4% O FEWRMERF BE D w5
WRERE 1572, Atk FEBREI LM T ZILR L, FEHEOR VT F A b
GALY AT L Z R T B0 T2 MADLNVOFAEZREL, 0%
MR 72 RBUZ BT 2 BB O L2 HIE L7220,

BSEER

[1] Dzmitry Bahdanau, Kyunghyun Cho, Yoshua Bengio (2014): Neural Machine
Translation by Jointly Learning to Align and Translate, arXiv: 1409.0473

[2] [Gehring 17] Jonas Gehring, Michael Auli, David Grangier, Denis Yarats, Yann N.
Dauphin (2017): Convolutional Sequence to Sequence Learning, arXiv: 1705.03122

[3] [Luong 15] Minh-Thang Luong, Hieu Pham, Christopher D. Manning (2015): Effective
Approaches to Attention-based Neural Machine Translation, Proceedings of the 2015
Conference on Empirical Methods in Natural Language Processing, pp.1412-1421

[4] Takumi Maruyama, Kazuhide Yamamoto (2017): Sentence Simplification with Core
Vocabulary, Proceedings of the International Conference on Asian Language
Processing, pp.363-366

[5] Manami Moku, Kazuhide Yamamoto, Ai Makabi (2012): Automatic Easy Japanese
Translation for information accessibility of foreigners, Proceedings of the Workshop

_64_



[6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

W RO B VIR X BT F 2 b1

on Speech and Language Processing Tools in Education, pp.85-90

Sergiu Nisioi, Sanja Stajner, Simone Paolo “Ponzetto, Liviu P. Dinu (2017): Exploring
Neural Text Simplification Models, Proceedings of the 55th Annual Meeting of the
Association for Computational Linguistics (Volume 2: Short Papers), pp.85-91

Sai Surya, Abhijit Mishra, Anirban Laha, Parag]ain, Karthik Sankaranarayanan
(2018): Unsupervised Neural Text Simplification, arXiv: 1810.07931

Ashish Vaswani, Noam Shazeer, Niki Parmar, Jakob Uszkoreit, Llion Jones, Aidan
N. Gomez, Lukasz Kaiser (2017) Illia Polosukhin: Attention Is All You Need 31st
Conference on Neural Information Processing Systems (NIPS 2017), pp.5998-6008

Tu Vu, Baotian Hu, Tsendsuren Munkhdalai, Hong Yu (2018): Sentence Simplification
with Memory-Augmented Neural Networks, Proceedings of NAACL-HLT, 79-85.

Wei Xu, Courtney Napoles, Ellie Pavlick, Quanze Chen, Chris Callison-Burch (2016):
Optimizing Statistical Machine Translation for Text Simplification, Transactions of
the Association for Computational Linguistics, Vol4, pp.401-415

Xingxing Zhang (2017), Mirella Lapata: Sentence simplification with deep reinforcement
learning, Proceedings of the 2017 Conference on Empirical Methods in Natural
Language Processing, pp.584-594

Juri Gantikevitch, Benjami Van Durme, Chris Callison-Burch (2013)

PPDB: The Paraphrase Database, In Proc. Of NAACL, pp.758-764

Gastavo Henrique Paetzold, Lucia Specia (2017) “Lexical Simplification with Neural
Ranking” In Proc. Of EACL, Vol.2, pp.34-40

Biran, O., Brody, S. Elhadad, N (2011) “Putting it Simply: a Context-Aware. Approach
to Levical Simplification” In Proc. Of the 49th Annual Meeting of ACL: Human
Language Technologies, pp.496-501

TR — - = HE - RIEEE (2021) [TFBISCE R E Lz HARGECRBFEDFE 5L ]
THHALBL 2550 SCRE Vol.62 No.9 1605-1619

WA (B - skse (%) (2017) [SikFBXEO -0 OS] pp.103-116, 70
T4k

I 2 - IARRISE (2015) [RERRSCZ AW I2/NEAED 720 OG5 b ] TS
HEERCEE, Vol56, No.3, pp.983-992

g (2011) "M a— S22 BH L 357 F X MRS E", B EST
%, Vol52, No4, pp.1777-1789

SERER - MEEL (2020) [9mR LEIER 2 Bl 7= CRHEm T oL | HHULEY 4 A
%527 a ] 1081-1086.

BRI - SEHATS - A5 - BEER KR - AR 2 (2015) [ 5\ i 2 SRRk o Sl
W L 72 S0z 3 — S 2 OS] SRS E2NERKRE T -2 v ay T
[EARSEUAICBIT 2 7 — 4| 5&a 3, pp.l-11

SR B - A - TLEECRE - BT ME - 2 AT - R - AN RER] - sk
B - sk - BIET (2022) [HERFREMEEN AR O FE AR DL U 7o BRI R AT R ) H
SRS REILIR 55297 45 3 77, 925-985.

FROIERER (2021) [THMEIFRE Wz H3E - LHEIROSR L] [20214R ) € 3

_65_



Mathesis Universalis Volume 24, No2/ Y7 ¥ A - 7= = V%) X §E24% 275

[23]

[24]

[25]

[26]

[27]

[28]

B

SR (2019) [HEMBIER O JEEE & DFgedhin ] [~ Y 2 - = = v 2] §20%
85295, 2741.

EERELA - B (2012) [PE LEIFRSC E MR STEFRLOREA—F BN [ET
TEHGBAE ikl #795-D% %1 %5, 11-18.

IR (2017) THSMEBIEROF L VX T ¥4 A—= 2 — F UARMEIER O BB | 13RS
B 5560% 555 %5, 299-306.

AL - IARRISE (2019) [= 22— 7 VEBEIRIC X 2 ASCEFS L] 433m AT
HREAEA A ER S Uk

TR — - B - EEEEEL (2021) [BPISCERIG L L HARFE SRR O]
TEHALBE 22 250 SCR% Vol.62 No9 1605-1619

HNBER] (2020) [=2— 5 VEEMEIRICEB T 2 EXHRO 20058 X 5 5wtz
JriomEt ] JAPIO pp.288-291

_66_



