2019 £ #REHEET ¢

e 5%
5B 0
e 5 ¢ 4

-2

%3?&
R R
4 i 2

B2 e 51 48

: R F
FEWmH
Foegt

Mg FIEV P RBEREY




',"1§
=k
5
>

¢ 4 £24
'S N So¥ N - B e

vt 4 g g
W A RN wth Jr581 - i o o
R e R N R e AT e
3 / . g ‘ g :
DRVt 2 i { -

" Pt : i — ! ; W2 .a'..*h‘

XRF NI M - AP = EameniegE s R T RITA 5\,]‘1'}‘]' MR
R S AR FE M E ARG hEAE £ ] A B Y B AR G ‘“'ET ek
J AR Bk F ETEA T PAB T P HERF R DL LS - el

BEY AR T XFERERY DEEY %

_%E.:'E/EH;Z » A& d ?‘xﬁ”),é,.\;?@f’é_tblﬂfi*ﬁ" - &»‘_gf% b'%)\j;f,;\mﬁ& ‘F?F
Ff'l;f'f‘ ﬂP 13’};1 < #\j\"r iﬁ”?\mﬁ‘}fﬁbpim%i'} ’F’k?}fﬁ,f@’* i j\%,

#@%ﬂ%ifﬁ’ A



R

AR TH R S TR RS » B — AR BT

o]

Fy—A] S A B A - MBI B AR & E R b e e (B b A 7R 1E
AIESER > AElHE— A SO )T B RERE S S B R A R R B AR n S b2 — T
SRR AL WAl e i et AN G W= P Mt S i ¢ e S S )
(CEFR)#L & E(LTTC)RFSEI FILsB B S iR S 5 Sy S iRt - 350y iy = F
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ABSTRACT

Text simplification is a monolingual text-to-text transformation task where a
complicated text is transformed into a simpler text. Compared to most recent work
studying how to perform well in TS, our goal is to simplify sentences based on Reading
Levels and output multiple simplifications of the same original text targeting different
levels. We present the first attempt at classifying parallel corpus according to 3 reading
levels. Our approach uses a sequence-to-sequence architecture where we make it
possible to simplify an original sequence into sequences of different lower levels. We

show that it outperforms state of-the-art TS approaches similar to us.
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(https://en.wikipedia.org/wiki/Basketball) * £5f#l5Z1% Simple English A T H§{E{&MIAA
(https://simple.wikipedia.org/wiki/Basketball) - 7= o & (81 505 il B & B HSHIEN 7T > Wi
AT B FRIRBE ZHIRNE - Pl the International Young Men's Christian

Association Training School (YMCA) (today, Springfield College) » £ A& HS f Springfield
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College- AT professor($%) 1% Rl B teacher(ZZEi) » so the bottom of the basket
was removed ,allowing the balls to be poked out with a long dowel each time. 5 {5 £ people

made a hole at the bottom of the basket so the ball could go through more easily. °
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1 - REWEE TR BB Y > BORBEITICS - WA T/ Bt A E > w2
Al o
2 - FEERINE @ FEMEFEEE S - ERYMERESEAS - P iR
REANEFH L (GRS ER) Z4miE AR > professor B EE
POk - U TRRY teacher RIEH S S ERAYEE—4) -
3 - GEREBXAVUE ¢ DU FIRSCRSEH - B EEAAERE -

HLL BT REAREAFM SRS > E— KR ETR TR HERE - 5
PR AT A Ry R B R EAT e 2 B0 - 10 e[ S8 B T TR AL - A A FEIREFERY RS
{bE TR B AT Z b 5E HAR

=1
XA ERTE G
(LAl Rl
In early December 1891, Canadian In early December 1891, James Naismith, a
Dr. James Naismith, a physical education Canadian physical education teacher at Springtield

professor and instructor at the International | College in Springfield, Massachusetts,
Young Men's Christian Association
Training School (YMCA) people made a hole at the bottom of the basket so
(today, Springfield the ball could go through more easily.

College)in Springfield, Massachusetts,




so the bottom of the basket was

removed ,allowing the balls to be poked out

with a long dowel each time.
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A~ W GASGEERE

— - W st

(—) TEgs
1 - EIHIERE (EfER - CPU : Intel(R)Core(TM)i7-6500U CPU @ 2.50GHz 2.60GHz )
2 - T/ERE (T2 - CPU : Intel Core i7-2600K CPU @ 3.40GHz DUfZ%.(»)

(=) e TE
1 - Python (F2x(FHE
— R AR Z R E RS GES - iR Ry r M AR L - H
R TSV I THIRHA: -

2 - Pytorch (FEEENEL)

—f#H LA Python FsfB5075 ERVREEEMESR - nlarPusis g mism -
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3 -+ OpenNMT (BelFtHERas 2 IR 2080)
—TEHH 2016 FHEHAY AT SR BIEE A 5 A Y BRGSO 22
A~ [BGEISCAR ~ B B SO -

4 - Stanford CoreNLP (fZ.0HZAES I TH )
—EHEAEE R TR - BEEZIEET TR - HeEFERERZE T TER—
R SUA

5+ NLIK (UHEAESRETH)

j=ili 4

LA Python iz ¥ 5 285 S BABHIF-5 - fRHE(ERERHE » sa &R R s RS
BTSSR e B -
6 - BLEU (i&&5EEERFT TE)

7 - SARI (AJFRE(EEFT TE)

= EhTE

B> BAMEITHERBE SRS - EERE R 5 A1 B e Ry R 5 A A T AT
FEIMTFE A P RS R bR T A BRI TR TEER - WSS - BE
BN SN SR B (A0 - LA AGES ISR 0 - BONESEE - #8 - fFEEZH RN
HIR BRI TR - BT E BFL s AL ~ F)VA T T W T S AR - TR R it
HYPTEER > B (AT S AW e B ST RS - T —2F > IPTERHIERL
B SEEEERIIITE )70k - E GRS EEE ~ BRI ES ML - ERAZE A
— BT T R R LA TR R Bl TR R AR S S
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1 BgERAE

= ~ FHEEWT SR BRET
G AL (TS) (B K E R IR —TH B 286E S R BRHYSE - H BT
7Y ) AR R R (Rewording ) ~ filEf (Deletion) ~ E¥rfEFF (Reorders) »
&4 (Merges) ~ 4347 (Split) ( William Coster and David Kauchak, 2011)Z:fi{ L8214 £E
WA S o —m) T BE ) o pH S AR e Y B TR e i i BE Y S S e DR S )
FIEE > B0A) TR B IR R — TR Ss BRI T -
= 1 B )T RE{CAHBESCRL - &%) - AR FTE SR s EEE (SMT)
PRI AT CAVESE - MR - ANAFE =M 0 AAMIRIEE N RER4E T Es
2B 5 (Specia, 2010)("Stajner et al., 2015) L AL AR S E T T as 22 T (Xu et
al. , 2016) - E 4TS E G R F ISR B MESCERIER A EHEAFENL -
Glava's and “Stajner (2015) LU Paetzold and Specia (2016) &lJT7.5%— {84437 41 7
{B#YTTE » AR E =57 ARY A kA (Word embedding)sa| 22 fEi{b(LS) FRLyE #ad
By -5a - [EIH R R 8 2 i - sal A T E A s B RN IR - SOARRE L aedy
4&1£07% (Neural Text Simplification Model) (Nisioi et al., 2017) & —fEAE S [l
AR BSR4 - B EEAE R UNK B0 DU A s a1 2
RIEERHTEEE A rT se A SR BRI S B A A s (RS ~ Bt ZaE S

FISRE R B G —(E A e RAY R -
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PBSMT BN HIRERISGE e | ATARORHEE T AR | R SRR N B A
52H LG BECUEHBR ©
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B2 > HiEEE R SARL | AIZAERE - R BT -
HEH -

Light-LS an [ A b R gl A AHEA A TEER HIREE A Ry 2 AR (L]

B EREERY
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FEAIEIFS
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AR HiEmELE
HEERE

2. 78 UNK i - [
REEA Had HEERAY
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RE RIS RER
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to-grade <2> dusty handprints stood out against the rust of the fence near Sasabe.

operation <elaboration> dusty handprints stood out against the rust of the fence near
Sasabe.

to-grade-operation <2- elaboration> dusty handprints stood out against the rust of the fence
near Sasabe.

SERE dusty handprints could be seen on the fence near Sasabe.

2% 3 f#$% H (Carolina Scarton and Lucia Specia, 2018) » Carolina Scarton and Lucia
Specia # /] OpenNMT (Klein et al., 2017)FaJF HEETE 22 2080 > JEEE Newsela £ 1
V5 EHYSCARE R » AU [F]— s M o 55 B R AR SR A RAREAY
B A TE R PATEERE (BISRERIEE © 440, 516 &) ROMIEUERIEE ¢ 55, 064 4)) » 23
Geel Ut )1 {LE{F(Operation) : 1 - Identical © —&Jiiy A RJ¥fE— A8 2 MH[EHY
fiiit{") o 2 - Elaboration : —fJi A A fE— AR EXCS R AT - 3 -
One-to-many * — /] A\ 5 EE 2 4] [F T BEAEE A HIA) - 4 - Many-to-one © %%4]
A EREE R A B E— At ] B R A SRE R R S s B R R A Al 51
1 AHIA <to-grade> ~ <operation> ~ < to-grade-operation > ZEAE A HETTREAIG SR -

ZAIM > Newsela A SCA TR 7ERE IRE R EALET 4 - RILIERRRE Ky
SFEEVUEELR A SR Tl A S R AR (55 — ~ — )& tEREN A
T QARSI SR AEAE T ks B ARARRE grade i Ry<4>HIIR Al REfEH HAR » SR EELA)
T B R R — (E = FERARE -

SR Bl > AWTFER LA SRR T E R R HAR » S TOUHB B AR a2
5 > BEEE SRS WRIERE S ARUER— ATl TR E R 2 A FERE
&R HARE T SRR RE -




7 AT
(—) WIS HEIEER, (W-SW)

R EHRPE LR AT ERORILE 2B - BRI EREE - NS AAERES ~ A
FLCREFEIRRCAS » AT W-SW B € - 55 Sergiu Nisioi ~ Sanja Stajner ~ Simone
Paolo ~ Ponzetto il Liviu P. Dinu(2017)%# FI % e A S e F IR AU 2R th iy A TaEk} ~ A
K. William Coaster i David Kauchak(2011) AARHY A TRERE » HF H4ERR T RFIRCASAE Ry
JR4ahk (Normal ) - i BRI SR HRROARNE Ry RE{ERR (Simple ) -

4 FEsk I AR E RN B 2 iV 48 a1 BRI LRIRYAE
(https://en.wikipedia.org/wiki/2) * THl$24E Simple English Wikipedia A T f&i{E/&AIHE A
(https:/simple.wikipedia.org/wiki/2_(number)) o A1 85 (1305 Ry L& B g HYEL 77
Wi HR AL B S P Al Ry eSS Z Rl A © B0 A The number two 7£ MBI EES 5
Two ° [fil A properties (&M ~ F7i% ) &AL EIE K meanings (i3S )

mathematics (#5) &BRELRAIKES Ry math (HE) -

#4
AR ]
JR4ERR The number two has many properties in mathematics .
i Ehk Two has many meanings in math .
(—) Newsela

—(EHR AL & SR AR E T AR RREN T REIRVAR G 0 ZRAHEREERY
WIS A TS A —FI 2R ERE A « A #E T AR A A TsE R R
MY TUfERS{EEE AV (2 ¢ Identical ~ Elaboration ~ One-to-many ~ Many-to-one

( Carolina Scarton and Lucia Specia, 2018 ) » AHf57 8 F H G LR =0
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One-to-many HJ-P{TEERH(EE 218 & &) T-ECENHURMEER - A1 - g W-SW o
Newsela SCA AR Ry £ TR EAVRT (B

T RIS

DL Gel S g I B ] A TG IR By o SRR AR AT AR BEPH R A MAE A B DL S Gl s B
ERI TSR > BV =R RAE - Hor - gl (Levell ) AHEREIN/NEFENE - Fh
= (Level2) MHERBINFEAIEE » F4H= (Leveld) HHERBINTEALL LR -

(—) FAZEEX
1 "ESTEE
% O LEERE N A FEIERE A AR > i 525 > ZEM R REE A SR ST L AR = o
S R R EE GRS T O AT 2B SR 2 H R - i ARy
FRETHRS HRERE - ARG RS SwR Y A AR
BR AT EEE - MPAE TR - fgf ~» TEBIERAVIFTRER — FH - F

\

H= -
=5
R EFERRLLE
st REAEFEH LS PR TR ERIERSETER
HHEL 6499 flE BEF 8163 & B (fH 7= 1664 i)
T8 6 RIS —4H 2SR 3 4R~ H o HEER)
700057341 %% EREMEF M
3500 3500 B 3289
3000 [f[xi 2684
g 2500 2156 2164 95 2190
52000 2000
71500 i 1500
1000 2L 1000
500 500
0 0
P Ve RER
Sk fU FEE i L B
=TI Z TITIX
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3 .

B E s AR
HHME H TGS &) 3R —(EE B e A B H TR A A
soakH JEE T e PAHRE B LR i > B — A & — (e e L Y
By AT AZ IR R A SR © ST IR T Ry - REEAER
sl A ~ MR AY B DU AT RE R B R OCHERH R iy s | 5B » ATA
P IR A=
BEESRET KR TRER S SRR
(1) BeHfntdayryy ot
RSO TP (2 : BECHEA ~ 5EAR) > BRI AR SR
R A S R HEENE - Fim AR E AN B ¢ 5 (pos)
KEH (level) » @ BB fy—( n] (R AEBIHY 8 > o EIHE R
sl s i ~ o sl B R HAH AR H

{"a": { , "level™: 1}, "AM.": { , "level": 1},

(2) ETHTIH
## ] StanfordCoreNLP T8, » FJEFREaMATRC R 38 W I8 44 55 DA_E #4507 58
LR SA sk (NER) R A4 ~ i ~ 4H4 - H IS e 0
FI NLTK #J WordNetLemmatizer j&f HLA A s Se A TiE Rp BE - iR i
JFI& R LA B i DU R B A sl s i = SRE R 1IN &
%6 Rym) &R - E5AE StanfordCoreNLP Y5/ M5 NER £
a0 1 Kaspar Hauser (K B9 W {[E 2481 NNP H H NER £

WO FERRI 3 8RB 2 S > 55— TJ51H > Germany [ NER #EZ5CF5

» WOTHEBRIN 8RR 2 A1 5 BEE » A NLTK #Y
WordNetLemmatizer & was 3257 Fy be~lived B[ fy live &G ERI( 1)

YT i > 1SR g [RR Y IR B S S 80 Ry Levell > #UAH]
1




BB T R R TSRy Levell ©

%6
TR EEH
A F Kaspar Hauser was a child who lived in Germany .

A NNP NNP VBD DT NNWPVBDIN NN

NER O O 0O O OO

I=§iZ Omit Omit be a childwho live in Omit.

TR Omit Omit 1 1 1 1 1 1 Omit.

(=) ALEEX

1 .

IR EEAELE

£ (—) WITEERAESCHEBA L (LTTC) AT B R AF Ryl g
REVTTERMAE > AL RNEIE R - SRR A M IHHER Y BRI - BT
5275 HEL G — SRS —BION 3L [FFE 5 275 1545 (CEFR, Common European
Framework of Reference for Languages: Learning, Teaching, Assessment ) 155l 45
SHEFLAE > (RIBAH S EAYZELR > DL CEFR AT 4R AE(E By AR 2T A1 A Y
SIS » 7 [E]HF 227 Michael A. Covington~ Congzhou He~ Cati Brown, Lorina Naci

£ John Brown (2006)12 tHHYZE S )53 SRATAE - BEEE T RIAG AT 7T 8RR -

& g B E NGB SIS LAY RIS SRR A8 2

( https://www.gept.org.tw/Score/ScoreForm.asp ) » FHZEH B[4 » S—fli)
ATHIERY CEFR #Y A2-B1 5 55 Ay 4 nT ¥ ERY CEFR #Y B1-B2 5 55
=Ry 4R T FE RS CEFR Y B2-C1 -
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2R AL RS 4R 5 R
GEPT Score Concordance

January 2017
ey PR3t )% Listening and Reading Tests
L L LT i &
CEER Elementary Intermediate High-Intermediate Advanced
5 180-240
210-240 150-179
B2 190-209 130-149
210-240 160-189
& 190-209 140-159
210-240 160-189
190-209 140-159
A2
160-189
75 AF S Writing Tests
R L LTS i #
CEFR Elementary Intermediate High-Intermediate Advanced
i 4-5
i 100 3
y 90-99 2
B2
100 80-89
. 90-99 70-79
B1
100 80-89
. 90-99 70-79
A2
70-89
o 3R & Speaking Tests
£V LS + & b & ih #
CEFR Elementary Intermediate High-Intermediate Advanced
. 4-5
c1
100 3
R 90 2
B2
100 30
. 90 70
B1
100 80
5 90 70
A2
80
=1 ——
_

S RIS GBS

DL B4R - ARB5T5EF CEFR BRI A EEAE Al ~ A2 /E B AR5T Levell 1Y
FHEHE ; Bl ~ B2 /E B AH5T Level2 FYMHEE 5 C1 ~ C2 {E B ANT5E Level3 1Y
FHEE -

(1)

CEFR Jr&fAte

CEFR JZHECHZ S &HL 2001 SRy —E@MANEE ~ 252 - SHhRVE
e > FOCRIRE SR A3/ © C2~ C1~ B2~ Bl ~ A2~ AL RS H
t C2 s > Al HIMERC  #EA)7AH | - CEFR AMf T —ERIZHVE I
FRRERHEER > 55— 751 > English Profile - fEBUMZ B &SR LR

TR A HRBI S » FEARIR CEFR A ARHIARAR R s Ry B 73 8]
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g - AT _ BB BRI - R PIREITENSH -
T #$% 5 English Profile BiA A 4 RF R - 55 51 A2
(Levell ) DAfEEE4) A 3 Bl ~ B2 (Level2) DU F 5 B E 0y A+
Defa BE 5 Cl~ C2EFBENAEFANMLEARFE -
=¥
CEFR 5157 4R cHE

Level | Fifz

A2 Simple sentences

Sentences with clauses joined by that

Descriptive phrases introduced by a past participle
Simple direct wh- questions

Simple sentences using infinitives

Other infinitives

Some modals

B1 ing clauses

Whose relative clauses

Indirect questions

Clauses with what as subject/object
Verb+object+infinitive

easy + infinitive

Some complex auxiliaries (eg. would rather, had better )

Additional modal uses

B2 ing clause before the main clause
It + verb + infinitive phrase

Wh-clause as subject of main clause

14




Reported speech

Lexically-specific verbs/adjectives + infinitive

C1 Lexically-specific verbs + object + infinitive
Might for permission
Fewer grammatical errors with agreement, countability or word

formation

C2 Some new lexically-specific verbs + object+ infinitive

Longer utterances with greater accuracy

(2) Revised D-Level Scale
D-Level Scale 7 Covington, et al. (2006)24 ELAY—fHIA S ) T3 gl fite » 3%
ARFEE ST 4) By Level0 & Level7 %5 )\ B4k -
% 8 iw4 Covington, et al. (2006)Ya)iE T4 AR - &L4RHE1&ARNE A 73
By ¢ Level0 & Level2 DU BEA] 5 5 Level3 & Leveld DLFH{% 4] ~ that [H]
fZETH -~ B EFETBE S Levels & Level7 DUyl e B -

%8
AIET 4R AR (Covington, et al., 2006)

fl;—_l:/lll

Level =

Level0 | Simple sentences

(includes questions, sentences with auxiliaries)

Levell | Infinitive or —ing complement

Level2 | Conjoined noun phrases

Level3 | Relative (or appositional) clause modifying object of main verb

Nominalization in object position

15



Finite clause

Level4 | Non-finite Complement with its own understood subject

Comparative with object of comparison

Level5 | Sentences joined by a subordinating conjunction

Nonfinite clauses in adjunct (not complement) positions

Level6 | Relative (or appositional) clause modifying subject of main verb
Embedded clause serving as subject of main verb

Nominalization serving as subject of main verb

Level7 | More than one level of embedding in a single sentence

2 - IR
FEel (1)-(2) HIMESRIRE WSS H SSEHER - £ 9 5TEH R
lASTERARAE > ELAE LIRS ERRY A4 © fERA) ~ BlA) ~ S ERmRy BT E R
Levell ; DAEMzsE+ 51 R LRV A TETE Ry Level2 : LIREfAT-A) ~ st e Ry
TR AT LA B & R R DL R ) F-RIETE £ Level3 e

%9
NET AR
ZAK Y TrEREAE
Levell A - /A - 55
Level2 [E i sET4]
Level3 TrEEREE] ~ Bt TA) & R L, b

3 - EEREN - R REER AR
##F StanfordCoreNLP Hy&J;A534/T(Dependency trees) » EZ3 AN B 7T &IARAEN T A1R 34T

16



 MEEFANE SRS - BERRE (NI FIRFEHIEER -

advcl nmaod:at
punct nmod:to case
dobjw D“/_ nsubjy TO cas% N nummod

—_—

Flnlshlng homework Roger went to bed at 10:00 p.m.
(=) BILorREIEE
TR R SRR AT BB T RATERYE T E DT AAEIE] i (— )~ () M NS R
FEE R AIHIRRE ©

1 0 2REEREAVE T340 » & (—) FRER -~ (Z) ALAERA e
W-SW PATREIRHE S RH AR Ry P2 > Newsela “PATRERHME S8y 73 A I i 2
[t Level3 > F LR L LARGICE] Sy 22 1Y Newsela P TaERHA HRERAE T LM B2 &)1
ATREEE IR S TR EL AL 6]

%10
kg B R SRR LR

W-SW SEFTEERHAE]) Newsela SE{TRERHA])

Levell 53,169 13,334
Level2 58,413 29,774
Level3 51,954 78,395
Total 163,356 121,503

AN (i AVAT S Wb
FEAHRANT FEERET h R MR B YR PP AR A 2 — H RiAE &) 1 s (Sergiu et
al., 2017)RE A B ERHERT AR S EERIANE - [NREDL N EAM & Jetrad ey 2 e A AR S K
sl GRBTE > BEEE RS LS T UAIUE OpenNMT AARHIBHFAE SIS A R HAYSIAE - #&
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DU — ]S A bk SRR BAR S A

1. FPHIEIFP5I57 (Sequence to sequence, Seq2seq)

FeA I3 IR R —(E R R SR A 2 BRI S BRI - e T2
HOE RS RIEEFIR L - E#] Sergiu et al.(2017) 44T — P HAE A HY A1 R (L9980
ot HSRE BB A8 (o FH RS TR B E 57 o INBERL M EAMRET

F Sergiu et al.(2017)ZE FHRVPAIRIFPFIAR] - SRR LATRAY A E R R &
IR - FF R R AR (RN N)HRII SR E R R AL - HAR AT SRd e A

T

Encoder Decoder

Attention RNN

Encoder Embedding Decoder Embedding

P
P
E Z

Source Word
Vector

Target Word
Vector

Source-Target Pairs

3
FPYZIFF S IR SRR

FEE 3 > LISk ER4E I word2vee B word embedding A (L% - H#RE
AR R B - PR A SRS S5-I S35 (Encoder-Decoder) M AT B i
(Attention) » &AL HA P AU EE R SR Tl 40K L oAU Y - PR AU doR G R AR P A A e
FHEPAG B UR R PRI R - (R AR SRR 2B EER -

(1) word2vec F word embedding
4 BAILAEEH]F & L&A )T Two has many meanings in math #2351  Ff o] A5
B ¢ SE Gy 6] B (word2vec) FE T » 8 By n HYEEAJ &S LA One-hot 5 LL—

{8 n dEFEEI - A Skip-gram ~ CBOW FHHAEAEE 7 AU Ry — 0B
18



7] &(word embedding) - H-r1 Skip-gram Jg P H FEGaEEA M H AFR5a)EE A &Y -

CBOW HIFHEZ -

taput layer Hidden layer Output layer
Weight Weight , X(-2)
matrix matrix’/ -~ prediction
/o xan
- prediction
Two 100000 X0 |———xw
b X
\ - prediction
has 010000, N,
-- prediction
many 0O 01 0 0 O )
Skip-gram
Input layer Hidden layer Qutput layer
meanings O O O 1 0 O
Weight Weight
X(t2) matrix matrix’
in 0000 10 \
\\
X1~ N
math 00 00O 1
3y X(hy - X
e - prediction
/// /
X1y 0/
_,’:)
R I A ;I
One-hot [A] EfEZ o] /
CBOW
4
2y =
e H &1

(2) 4wt e s e R AL KT R T
5 f x AR AME - o FUREHE - h (URFEHEGIREE - i o B2 h %% - ERI/E RNN
AYElleRaERE T - H A e &2 e — (e e A E A Al — [EE TR R
FY o R IR €0 R (o A By L 5 ) 2 AR AR [F] A S B BT A& S ]
R o U S B 2ARE S e BERHI - Rt s Est5 Al (Encoder-decoder) 12 4] RNN
HYEE—Hr e - s A P58 E Rt 5] -
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Output O, O O

L ot +1
Hidden
state—1
5/ / \\‘. ;_// ) M\\ h ;/ ’ “\S h, ; /7 \\
i {\ RNN | = | RNN 4 RNN b - RNN |
N N N N
- ﬁ_";‘g,# ,,,,,,,,,,,, it - I”""/ ,,,,,, ]/
(Input) Xt X, Xyt
5
RNN {HAIZE R

6 T AR LRI RAYEE FIHET T2 B - SIS TE & o (b RTsE A A Ry [ B 5
Gl A RNN A5EAY - BR%E Ry — (i fE 7 22 B (58 R R #=HY A & (Context vector){& » FHiE
4

i 55— RNN (RIS HE A S TAR AN » 15 tH— (B PO R B RS - ik i

F

i word embedding % FI[F/IISREH} T LIRAYEE AR R R E R G HETIHEE - 3

3

Two  has  many meanings in math <EOS>

36 16 24 56 64 82 99

‘ f f | f ! i : i ! { |
20 57 86 33 15 06 72 45 99 36 16 24 56 64 82
The number two has  many properties  in mathematics <EQOS>

T e R B (A
6
iSRS | SRB AR

R A O
R FPYIEIFP IR ZERE - (5 SROEAE fr 4R e Bl ppaiasEhRe & 1F > ISR tAE
R b — A R AR RS RIRIIR A » W55 AR e F B R P4k
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Encoder Decoder

et Lo
%RNN Attenilan
[®RNN_|

Source / Target
@0 @®/ @0 @

Source-Target Pair ® Simplied To Levelt
O Simplied To Level2
@ Simplied To Leveld

& 7
Eg kP S

[

3. RER S
(1) SARI
— ] B R S LR R ° %A 5l B A4S SR L (Output) B AR
(Input) K AR B FRARARAY (B S5 18 (Reference) tH A T HE(IE] 8 )ifi 5t SARI
i)

Kept

Input /’ INRNO
Deleted
INRNO \
Raferen\ Kept

cé OQutput INRNO

Added S— N

FORNO

& 8
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SARI R
(2) BLEU

AR RSB IERR R R — TR oy T H - B sE R s BIRRS R (O)

SEFERILHEHTAE DR (P,) - BIREE(W) ~ RS T (Brevity Penalty,

N
BLEU = BP exp(z WlogP,)

n=1

BP)fHERAGH -

i FHOUEEE(R)

XCount,(n — gram )

= YCount(n — gram)

County,(n — gram) = min(Count(n — gram), max _Ref_Count)

n-gram : &5 5 n AYEE4H -

n-gram’ : &5 k {[ n-gram Faj4H
YCount(n — gram) : n-gram {FHS2E:E b H IR AT4EZ0E -

Count(n — gram') : n-gram’[S]i% HH BIAE 4 SR BIRRAE T S5 8 TP 28y -
max_Ref Count : n-gram’fESH % i IR AT A TEL -

i JIREEW)
W B 1N » N B THUSHYECK n-gram

iii.  REREIANT(BP)

AR O R ~ T A SRR L B AR RS I B R - It

AR EERE RV T RE (O SF AN A FRE () /1N BP B Dl ME Bl
Hi S 8H - R B8 B -

Bp — b2 1 , c>r
- emT/O), c<r



() mEH
— AT RIS - 3B U R SR Y ) T A A
ERARTIEE L -

ey, MERAEER) TEE
HER = f/ X 100%
SO e 2y
NHILLEFEEE By Levell HY Output SCHJETRUR BT -
Output 3] 5345 R
Two has many meanings in math. (1,H=>1
The number two has many properties in 2,1)>2
mathematics. 1
Tallari had an outstanding season in Manchester, 23)2>3
finishing as the EIHL 's second highest goal scorer,
managing 55 goals and 38 assists in 59 games.

AHTFEHE R E HY 73 SAEAEER Y W-SW ~ Newsela &) F-ECEHE Bodl ISR ERHE -
Newsela 218 ‘] i] DL—] R 4G4 3 FE 2 874 5] il BELAR R R i L0 ) 6 &) Tl S R IRt
£ > LA E By Multi-decoders B4 One Decoder ~ To-grade 57574 7 AL ©

1. One Decoder : EFFFHIEIFHIIEIIAGE - SlIRE RIS R B — B Ry A THCES -
2. To-grade! : JEFFFHIRIFFHIAAILLRE - I SE I K 2518 B 2 0 Ao -
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WAE 4R R AR b < B AR A >HIREE -
— ~ BFSEAE R
#11
REHEAIZE B E Levell BEHH 31

Levell

100
90
30
70
60 7
-0 . _
: 7 7 7

SARI BLEU Coverage
One decoder To-grade  » Multi-decoders
*=12

REMERIE BB Level2 HIBiHIRH

Level2

65
60
55
50
45
40
35
30
25
20

AN\
A\

A\

SARI BLEU Coverage

One decoder To-grade # Multi-decoders
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%13
R EHSEIE H AR Leveld BS M HIFE

Level3
55
50
45
40
35
30

25

D\
DA

20
SARI BLEU

One decoder To-grade «# Multi-decoders

—~ Bl
(—) SARI ~ BLEU 3 Multi-decoders &
Multi-decoders 1£3t FH[F] —{H 4GS [ - FJEEEBSITTHIEERETA > HUE
/328 Input ~ Reference B2 Output Kz [EBR{AAVIR ST T BRI E a3 2E =Y 8-

JFA] Under the new policy , those two hours include using the Internet
for entertainment , including Facebook , Twitter , TV and movies ;

online homework is an exception .

Levell Ref That would be Facebook , Twitter , TV and movies .

Output They include Facebook , Twitter , TV and movies .

Level2 Ref Now those two hours include using the Internet for entertainment

Output | Under the new policy , those two hours include using the Internet

for entertainment .
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Level3 Ref Under the new guidelines , those two hours include using the

Internet for entertainment .

Output | Under the new rules , those two hours include using the Internet

for entertainment , including Facebook , Twitter , TV and movies .

(=) Coverage F ¥ One Decoder KIffH5E
One Decoder 72 ] B — B A2 ) A Ryalll SR ERHE - B gD vk
R R G REIBANRY R - ZAMA SR SUEm FaEbR TEe) ~ MERRE 2
g R AT RE B BRI H B F A H » #E5w SARIL ~ BLEU 51y T EAF ALk
{5 AR REHE SRR -

JE ] But in its immediate wake , another problem formed, farmers without

many resources were left with a lot of dead pigs .

One encoder But in its stages , another problem formed .

Multi-decoders | But in its immediate wake , another problem formed .

BR -~ 4h8
— ~ WS AE BT R SRR R R
TRFSE S )R [EIRR A TR (LA B 2855 = IR T 7 28 Rl I e -
© FMTEERNIMESCIREISTRR - 5TE RSB R AL P S E R > IS
Fe 55 5 R R A (A Y RE A — A 55 ) R oy = AR B S AR Ay TS )
© AWIFESGSHAIZERS ] Multi-decoders - #53LRI4RISES - S2E ZITHUERE R ET]

7\ > IRIJAE SARIL ~ BLEU FAYRFI A s (BRI B AR -

= ARG
- THEABTIE[11]2ER Newsela ARV AR EHE R/l SREH} BLARE H R RHYZ BAER

"ITE, -
26



. A REAET

AWFERI R TTEELL T AT RBRAL - TAHRERT T AR R
TrEf o RESCE T R AR R E —F A o AT RERE M SRR B AL -

AT FE R BB NS TRt - R AR AL

th ~ REKBEE

— AT
58] * PSP TEYFERNG LM Input - Reference ~ Output =2 A

BRI > B AR TR ERE IR - ISR aEEE L s TRy RER 25 Ry

=57 AR EMAANLR T > 3T EFr Z A S -

fETih =

— ~ 58{BE2E (Reinforcement Learning)
HiE B RTEAGISEE T - SEEHEA ER A SRR - 275 Xingxing

Zhang Ei Mirella Lapata(2017) » B 15 E
HIFRHRA AT B35 TH Loss BYZEEL #5 AT GRABAE Hh $ T i YRR
SERR

B

LR ASEZH P E TR FREER
http://www.ceec.edu.tw/Research2/doc_980828/ce37/ce37.htm

2. [ B SR A
http://www.k12ea.gov.tw/97 sid17/%E8%8B%B1%E8%AA%IE970526%ES5%AE%9A%ET
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3. MEE NS IS LRz 2 RIS F TR

https://www.lttc.ntu.edu.tw/wordlist.htm
4. BINTLEERE S thia 25 %
http://intra.tpml.edu.tw/study/upload/downloads/table2.pdf
5.CarolinaScarton and LuciaSpecia. 2018.” Learning Simplifications for Specific Target
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