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*1 https://github.com/tmu-nlp/sscorpus
*2 http://ssli.ee.washington.edu/tial/projects/
simplification/
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1. Lennon was born in war-time England, on 9 October
1940 at Liverpool Maternity Hospital, to Julia and
Alfred Lennon, a merchant seaman of Irish descent,
who was away at the time of his son’s birth.

2.  His parents named him John Winston Lennon after his
paternal grandfather, John “Jack” Lennon, and then-
Prime Minister Winston Churchill. ---
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John Lennon was an English singer and songwriter
who rose to worldwide fame as a co-founder of
the Beatles, the most commercially successful
band in the history of popular music.

-y

1. Lennon started the Beatles in his hometown of
Liverpool, with Paul McCartney and George Harrison.

2. After Ringo Starr joined the band, they started to be
very successful.

3. People were excited by their music, and their live
performances always pleased audiences. -
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"Lucy in the Sky with Diamonds" is a song written primarily
by John Lennon and credited to Lennon-McCartney, for the
Beatles' 1967 album Sgt. Pepper's Lonely Hearts Club Band.
"Lucy in the Sky with Diamonds" is a song written by John
Lennon and Paul McCartney for The Beatles' 1967 album
Sgt. Pepper's Lonely Hearts Club Band.

After his marriage to Yoko Ono in 1969, he changed his
name to John Ono Lennon.

Lennon loved his wife so much that he added her surname
Ono to his own name, since she became Yoko Ono Lennon

when she married him.
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John Lennon was an English singer,
songwriter and artist who rose to
worldwide fame as the founder of the

rock band the Beatles.
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*3 http://en.wikipedia.org
*4 http://simple.wikipedia.org
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*5  https://www.ukp.tu-darmstadt.de/
data/sentence-simplification/
simple-complex-sentence-pairs/

*6 http://www.cs.pomona.edu/~dkauchak/simplification/
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BOBELEZERET 2K A M 2T F A MFEH{La— A
DHEWERTEZRET 5,

SR D IR IVEUEL 2 51539 % Semantic Textual Simi-
larity (STS) # A7 [18] Tld, word2vec [19] 7 & D HiFED
ITHERBLORY 232\ ), $s 2 BEEROBPIE 2 EE T 5
FHEPREIN TV 5, SemEval-2015 D STS ¥ A 7 [20]
T, word2vec DHFESHEREL® PPDB [21] DF Wiz %
W HEET 74 X v MICHED S HidH D EEH OFik [22)
D 2 K L T b, [ U < word2vec D HEHEITHL
RBUTHD  Hliize U o ST G R T [23-25]  $
LINTw3, XHEMED NG ET—5Z20HE L
B INS DR L TR, TX A MEREDo D}
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CAMBEOXBPE DA TIEZRRET 2, 3.1 fHir
5 3.3 fiTHMYT 5 Fikld. Song and Roth [24] I2 Xk > T
RES NI WFETEBIO 7 7 4 A ¥ Mok SR
EOHETIERZARY A7 IGHT 25D TH 2, 3.4HHiD
Word Mover’s Distance [25] b, HFETHERBDO 7 7 A £
¥ MZHEED K MR OFHRIC V2 2 L3 TE %,

3.1 Average Alignment
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lz| 1yl

SrrP R SECEANC

i=1 j=1
T o BV y; 3, ZNENX s BLUOXyltEEN

%EA %’:%3—0 357}\-\ ¢(xzayy) i%nu Z; tg‘nn Yj ODFEﬁo)
HFERPREME 2R L, A TIE a4 VEMEZ AV

STSave x y

3.2 Maximum Alignment
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LT STSasym (,y) ZKD B, STSasym(w, y) 1EIEXRITR
BAATTH 570, STSasym (@, y) & STSasym(y, ) DN
Yl % F O TR 2 S STSmax(z,y) ZE1H T 5,

||

STSasym(m y ‘ Z max¢ Ty, y] (2)

STS max(#,4) = 3 (STS sy (7, ) + STy, 7)) (3)
3.3 Hungarian Alignment

Average Alignment 8 & U Maximum Alignment (&, %
NZNENLELOEH—DHGET 74 X ¥ MO X
MHELEDOHE AL EEZ L Z LW TE S, Afficiis B
Iy D2IXERGEE ) —FNET3287 97 LTEZ,
XN DHEET 7 A4 A v MHD L CHEBELE O E
B ERT 5, 202877 713, HEBERBELEE ¢(z;,v,)
ZERALTL2EAMEDUZFFORA ETER2 27T 7
?%50:@%ﬁ2%¢57@?k7v%yﬁ%*®%:
& T, HEERBLUE ORI 2 e ALY 52— X D HEE T
ARXVPR{GDLIENTE S, 2877 7DRK? /5‘-/
7 TEIx, Hungarian i [26] Z TR 2 L3 TE 5,
Z I T 2 IZEEFN D EHGE 2, 12X L C Hungarian ¥£IZ
& o Ty FOHGE h(x;) ZER L, 245 D min(|z], |y|)
i D HEEDF AA DRI OV TEHE L 7 BEERPELUE % °F
B CCEEBE STShun (2, y) 2K D 5,

min(|z|,|y|)

1
min(|z|, |y|) ;

3.4 Word Mover’s Distance

Word Mover’s Distance [25] b, HLEED I HERELZ v
12 NS DHFET 74 A v MCH-D  SCRIBEME DRI
W% Z E23TE S, Word Mover’s Distance 1%, 3 z %
5X y & HEER LS %W%Fﬁa % fif { Earth Mover’s

STShun (2, 9) = o(wi, h(z:)) (4)

Distance [27] DR 25 A ITHY T 5,
STSwma(z,y) =1 — WMD(z,y) (5)
WMD(z,y) = minzzAij¢($i7yj) (6)
i=1 j=1
subject to : ZAU = |;—‘freq(aci)
j=1
ZAU = freq (45)

22T, (i, yy) iﬁnu x; & HEE y; OO HGERFEEID
[ (FEEE) 2RL, AFECIE2—2 Y y FHEEZH W3
Fro. Ay 33 o MOHEE z; 2263 y MO HEE y; ~NOi
REEZ2RTITINTHD  n 13FEFEEL freq(z;) 13Xz T
DHEE z; DHBBHETH %,
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FA I EEMEZ WX 774 A Mcko>TT ¥
A MEGDIODHEFENRA T LN a— S AZREHEL, B
HEBLO T 54 X v M ICHEED OB E T
GEMEZBGET 5, £7 4.1 fiiTld, English Wikipedia &
Simple English Wikipedia %> 5 fii & 4172 3020 L TA
FTINMFENIT—FEHCTRILLT—=F L/
YRTVUINT =8 D2 HSE RV, BEETHEMO 7
A A v MO HEBE O G2 R T, KIT 4.2 fi
T, MEFHRICE>TTF A MEZLD D DHEFES
L= AL EHENLFHIZT)., 2L T4.3
ficld, WL OREHL 72— R LEEDT X X MG
DEODHEBRS L L A—RNAZHOTEFRETNT ¥ X
FEGEE TV EREE L, HatBEHEER O P4 T oRF
fifilc & > TIREFEOEEEZ R T,

4.1 XEELEIELZNFLILT—FE
VIR LI T—5D 2 {ESHE

Hwang & [9] I&. English Wikipedia & Simple English
Wikipedia 2> 5 fili i & #1172 SC/H2 0 LT Good (2 XD E
BRAEEL ), Good Partial (— i DOMBST D% GET
%). Partial GB7HICBHES %), Bad (HEBIGR) @ 4 B
D7 L E NFTHE L7 67,853 356 (277 Good, 281
Good Partial, 117 Partial, 67,178 Bad) O 7 —% *2 %/~
FAL T2, HAIZZDHEFEDT XA MFEHLD T DDH
BB LV a— 2O HENEESY R 71 BT % A
T—=%%Xy bzt XHBELEIC X > TSI LT —
ZE)VNRIVUNLT =D 2{EDTEZITI . Good DT N
NMEEF—=FDHRENRTVLT =8 LT 58E (G us. O0)
& Good 8 £ X Good Partial D 2 5D 5 ~)NVALEF—5 %
NRIVLTF=8L§ 558 (G+GPvs. 0) D2 ODBGE
T2 HZEZITV, F1 DA (MaxF1) & Area Under
the Curve (AUC) D 2 DDORETIHGT 2, ZD 7L
WNTF =8 L) RTVIVT =8 D 2 HTHDOMERD E - C
Lk, ZOXHEPEDOFEFIERT X A MO0
DHEFEAS T LI A= ZADHABIEESY 2 712 > THH
THHEN) I ELEEKRT 3,

NRIVIT=F L) VR LILT =5 D 2{EFFDFER
ZERK VIR T, ERO3DOFEEZT XA MEALO0
DHFFENR T LV a— S 2ABEOFATIETH D, TBD
5 DD FIEIFHFESRIN IO  SCRIERUE R FE T
» %, Additive Embeddings &, HEE7 74 X~ b 2 flif
LW TF 23] TH D BHEOTEBEHZE L AbYE
52 LI Ko TXDTHERBZRIL L, 2% A VHPIEIC
X o TXHBEBIEZ R L 72, AEBTIE, HEETHERE
123D RS RIE D 7 D12, 2NB S 41T 32255
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SRR T3 G s O CrGP s O

MaxF1 AUC MaxF1 AUC
Zhu et al. [9] 0.550 0.509 0.431 0.391
Coster and Kauchak [9]  0.564 0.495 0.415 0.387
Hwang et al. [9] 0.712 0.694 0.607 0.529
Additive Embeddings 0.691 0.695 0.518 0.487
Average Alignment 0.419 0.312 0.391 0.297
Maximum Alignment 0.717 0.730 0.638 0.618
Hungarian Alignment 0.524 0.414 0.354 0.275

Word Mover’s Distance 0.724 0.738 0.531 0.499
K1 RNTULLT—=FEIURITLILT—FD 2l

HDOHFEFIFREL T 2 H\wz,

Average Alignment, Maximum Alignment ¥ & O% Hun-
garian Alignment IZDW T, HEE7 74 XV D/ A4
ABpERITo1, 328 THIBRID, FHEDN (2,y)
#EZTOHRTOHEMNTO W THEMEMESE L 4
2 LIFHEZICLK, EORETIA XY FoFEZHV
THHEMBEMEIERVICOE b s TG/ s T L
FOBENDENLET S, TOLHI R/ A XL ZHEEN
DEBEeMA 570, LAIL ¢(zy,y;) > 0 OHEERIEM
FE2 KD BEEXS (24, y;) DAZHCTHET 74 AV b2
127, ZTOHME 01X MaxF1 Zie KILT % & 9 IER L,
Average Alignment 122V TClE G vs. O DATHHRFIZ 0.89,
G+GP vs. O DFFERIZ 0.95, Maximum Alignment 12
WTIE Gus. O DFHIRFIC 0.28, G+GP vs. O D53 HIN
12 0.49, Hungarian Alignment {22 ClE G vs. O D53¥H
RFIZ 0.98. G+GP vs. O D3HERZ 0.98 ZEFH L 72,

£ 1 DFEEFERD S, Good £ Z Do 2 fHZEIZE
WTIEENLDHIET 74 X v MCHEISREFIETH
% Word Mover’s Distance 251 d @ Wik~ L7z, %
72, Good+Good Partial & % DD 2 HZEIZE T
S DHFET 74 X ¥ MZIHED L REFIETH 5 Maxi-
mum Alignment 23 b HWIEREZ R L7z, %8, Maximum
Alignment 1% Good & Z DhdD 2 fEFEHIZE WTH T F A
MDD T DHFFEN T LV 2 — S AREED ST
I bEOEEEZ R L,

M2EBLOK 3T, RILALT=FE) VT LILT—
8 D 2 fHHIZ E T B Precision-Recall Bifit % 9, 3
D Good+Good Partial & Z DD 2 fHAFHIZE T, HKT
A9 Maximum Alignment 23t HLEE 3 HERBLIC D < XX
MFLEHEFIELD bEVWEEZ TR T L2 5,

T XA MPELTIE, HRRRED» S PG RRIANDF
W Z 72T (. CPhOEBETIR R WEHR AR E A
g2 LItk oTHAPTOEXZERT2IEHS
W10l 22T, TXFAMPALDIDDRFFE AT L L
=8 20TUE, WY BRI E5  XSEETH B
Good DIHIEVF T <\ MR- 5 e LD TEKRE &
BT 3 Good Partial DX b ESHZH I ENHEETH S, %

*7 https://code.google.com/archive/p/word2vec/
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Recall

2 Good & ZDfho 2 fHZFIZE T % PR IR

DI, Good+Good Partial & % DD 2 fHTFHIZE T
&SR IEREZ R 9 Maximum Alignment 23, 7 % &+
BADT=DDHEFENR T L a — S ARSI b 3# L 72
HEMEDFRTFIETH S EFRX 5,

4.2 REFEOTFAMEZEI—/NRADBE

T4l 4.1 BiCROEWIERZ R L 72 Maximum Align-
ment % I\ »C, English Wikipedia (normal) *# & Simple
English Wikipedia (simple) ** %>6 7% 2 M EG LD 7= &
DHFEENRI VNI —NR2AZHEL T, £954 FD%E
237 % normal & simple DFEFHZED T, 126,725 D
XNz, Zis OSCEHEBHIR L € WikiExtractor *10
WA & NLTK 3.2.1 *1P 2w/ b =254
A%fTo7: & 2 A, normal & simple DI XEIZZNF
N251HEBLV16.95ETH > 7,

NS DGEXN T EIZ, &£ T?D normal X & simple XD
FHAA DK L T Maximum Alignment % > CSCHH
PEZEHRE L 72, £ 1 OFEEHE (MaxF1) 2> 6 HiGEH
B X O HBPIEORIE 2 80E L, BRI DS
0.49 DA ETH 256D AHEET 74 A v b 217w, XA
LD 0.53 L ETH 2LEDAXT 74 XA ¥ F2iTo71,
29 LT, 126,725 CEND 5 492,993 XD T ¥ A +F
GACD T D DYFFE N T LV a— AL 72,

# 4T, AR THEL T XA M EBLDLDDHF
87 L a— R 2ADXEFBE S & o2 d, 0.9k
DML Z FF OO IE, FIREBOF R (purchased
— bought) R 6N %, 0.7 LA ORI A Ko 30z id,
HIETIE A WRBOHIER (such as ...) RSN %, 0.7k
s DFURE 2 RO SO IE, #Jd & U TIEBEEE L —3K
LTwAhnE) ATz - a5 - FJEXBH N5,

*8  https://dumps.wikimedia.org/enwiki/20160501/

*9 https://dumps.wikimedia.org/simplewiki/20160501/
*10 https://github.com/attardi/wikiextractor/

*11 nttp://www.nltk.org/
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Recall

3  Good+Good Partial & Z Dhd 2 A3 FIZE T 5 PR HifR

4.3 BFEOTFANEZEI—/IRZA EDLLE

WANIHEEL 7T XA NP D LD DHIFIE T LIV
aA—RADERMEZRRET 2 7- DI, K EHEIER O
HATT XA PEGLET LV EZEEH L, MEOT XA M
GALDI O DHFFE AT LV a— "2 A TEE L
ETINVEDHIEZIT) . RWIFTIZ, Zhu & [2]. Coster
and Kauchak [3], Hwang & [9] @, English Wikipedia &
Simple English Wikipedia 2> 5 #5E X (L2 BEFED 3 DD 7
¥R —RA LA DI — A E KT 5,

137X A FES{E%E normal A 5 simple XXANDHY
REE L Z 2 NERIZE T VEZRIVWTET VLT %,

§= argmlax P(simplelnormal)
simple

= argmax P(normal|simple) P(simple) 7)
simple

M
= argmax Z Am o (simple, normal)

simple m—1

WERIZE TV Tl M 8 DFEMERIEL by, (simple, normal)
BIXOEKEZFMRICHT 2EHA N, 28 2. BEMEXK
P(simple|lnormal) Z €7 MULT %, 7% A M EELOYE
&, AJID normal 3R L CTRIEBEIBDEAR EFHEM%
RARALT % simple 3§ 2R T 2MEZEZ 5, RIEBIE
LT, 7L —XD¥HLE TV log P(normal|simple)

BEEET IV log P(simple) s E2 w5, ZREFNDT
FA VPG DIDDRFFEST L LI —NZADH L, i
PEAs i S 4172 500 SO0 MERT [28] ISk 2 F 2 —=
TORDIHAL, B OETOXNEZFGET LD b
V== 7 Dkoicfifili, 7a—4tid7 L —2A~—
A DA HIEEIR Y — L TH % Moses [16], L —=v
TT—=806DHIET 74 X v b OERITIE GIZA++ [29]
ZH7, BEBETIVICIE, KenLM [30] 2 H\v>T Simple
English Wikipedia *? 2k & 5-gram SREE 7TV 2R L
72 TAPT—=%I2iE Hwang 512X > TARINTW B A
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T ¥ A PG — R SCNEC FEHE (normal)  FEHEL (simple) PR (normal) ISR (normal)  BLEU
Zhu et al. 100,000 173,463 143,030 21.2 17.4 41.8
Zhu et al. (All) 107,516 181,459 149,643 21.2 174 42.0
Coster and Kauchak 100,000 112,744 102,418 23.7 21.1 43.8
Coster and Kauchak (All) 136,862 132,567 120,620 23.6 21.1 44.3
Hwang et al. 100,000 117,474 103,427 25.3 21.2 42.9
Hwang et al. (Good) 154,305 152,419 133,825 25.2 21.2 42.9
Hwang et al. 200,000 175,416 145,773 25.6 20.5 43.1
Hwang et al. (Good+Partial) 284,238 212,138 164,979 26.0 19.8 43.9
Hwang et al. 300,000 217,699 167,945 26.1 19.7 42.9
Hwang et al. (All) 391,116 248,510 184,521 26.5 19.4 43.1
Ours 100,000 122,390 112,670 23.9 21.8 43.2
Ours 200,000 180,776 151,815 24.7 20.1 45.7
Ours 300,000 219,628 174,576 25.2 19.0 46.4
Ours (All) 492,493 274,775 198,043 25.3 17.9 47.5
R 2 WHEDOTXAMPALDOIODEEHE AT LV a— 2 L DR
Input Mozart’s Clarinet Concerto and Clarinet Quintet are both in A major, and generally Mozart was more
likely to use clarinets in A major than in any other key besides E-flat major.
Reference Mozart used clarinets in A major often.
Zhu et al. Mozart’s Clarinet Concerto and Clarinet Quintet are both in A major, and generally Mozart which he

more likely to use clarinets in A major than in any other key besides E-flat major.

Coster and Kauchak

in A major often.

Mozart was Clarinet Concerto and Clarinet Quintet are both in A major, and Mozart used clarinets

Hwang et al.

Mozart’s Clarinet Concerto and Clarinet Quintet are both in A major, and generally Mozart was more

likely to use clarinets in A major than in any other key besides E-flat major.

Ours Mozart’s Clarinet Concerto and Clarinet Quintet are both in A major, and Mozart used clarinets in

A major often.

= 3 WilBEBEEROA To 7 % 2 FEBLoHI

FOITNAFET—=8 2 DH b, 2 LHOE®RIFEL VW E
W9 Good DT SIVHMIa T2 277 UM A L, BLEU [17]
12 & 2R & 7 72,

21053 — R ADNEL, FERE. PR BLEU
%R Y, Hwang 5 D 2 — 8 A TR SO SCRIERIEE 23
HINTEH., a— N ALEBRIFEBEIZ X 5T Good
(0.67 DA E) . Partial (0.53 PAE). Remaining (0.45 DA_|)
DIDNFFEINTLLEDT, ZNFNE L7z, £
BLEU ICHEHT 2 &, A DHEEL e a— "2 TH¥E L&
T XA PPEGALE TN, HEtHIBEER O Vel T o 7
¥R MEGICEBWTBEEOMD 2 — A TCEHLLET
MEDbEVEREZ R L 72, £7%£ 21213, Hwang 5O
A—RRAEHRADRELE L F-a—RRICBWT, ZREND
FECHE S N SCHERE OB WIE 10 J7306, 20 77
R, 30 AR L Ca— R AY A4 AL ED
BLEU /R L7z, 3—282% 4 XIZBb S THA D a—8
ATHEE LT ND BLEU 58V 2 L5 6, D ZED
A—NRZADEDAIERT 2D TIERWT Edbh 5,
728, Zhu & & Coster and Kauchak ® 2 —,3Z2225 % 10
SO 2 L ¢ BLEU 23K 728, 26D a—s~R
T SO SR BUE D G E T de o 7c D IEFE A 1T
0AXZHHBLTEDY, N5 IBSEDETH S,
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Foax DHEFL 72 a — R 2D ERIE, BEFEOfho a—
RA XD b normal X & simple XDFEDK E | English
Wikipedia & Simple English Wikipedia D@D
(251 BXV16.9) ITEWVW I E23bD 5, ZAUE, Maximum
Alignment 253 REIZED & TWYNCEEME 2 FRTE
TV I LEERT 5,

# 312, MErEEMEBIER O A TO T ¥ R M S 1L
DHlETRT, FxDa—RATEHELLET NI, ANX
Z YN FEZE L. Reference # &R T 2 X2 T TE T,
Coster and Kauchak ® 2 — S Z TEEH L EF VI, @
P Pab b7 > T 203, AL TWIEXZ L 72,
Hwang 6D 3 — S A THEH LT 7)VIE, BB %247
W, ANMXEESZ o7, Zhu 5D a3 — R A THH
L7zET NI, O AR ZTW, IEXE L 7=,
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EHEPE normal simple

0.99 Woody Bay Station was purchased by the Lynton and Woody Bay Station was bought by the Lynton and
Barnstaple Railway Company in 1995 and, after much  Barnstaple Railway Company in 1995 and, after much
effort, a short section of railway reopened to passengers effort, a short section of railway reopened to passengers
in 2004. in 2004.

0.90 The fort was used by the Office of the Commissioners of During World War II, the Fort was used by the Office
Crown Lands, who had been evacuated from their central  of the Commissioners of Crown Lands, which had been
London offices during World War II. evacuated from their central London offices.

0.80 This work continued with the 1947 paper “Types of poly-  This work continued with the 1947 paper “Types of poly-
ploids: their classification and significance”, which de- ploids: their classification and significance”, which de-
tailed a system for the classification of polyploids scribed Stebbins’ ideas about the role of paleopolyploidy
and described Stebbins’ ideas about the role of pale- in angiosperm evolution.
opolyploidy in angiosperm evolution, where he argued
that chromosome number may be a useful tool for
the construction of phylogenies.

0.70 Mir has been a significant influence on late 20th-century ~ Mir was a significant influence on late 20th-century art,
art, in particular the American abstract expressionist in particular the American abstract expressionist artists.
artists such as Motherwell, Calder, Gorky, Pollock,

Matta and Rothko, while his lyrical abstractions
and color field paintings were precursors of that
style by artists such as Frankenthaler, Olitski and
Louis and others.
0.63 The couple has four children: She has two daughters and two sons.
0.53 Ithaca is in the rural Finger Lakes region about Ithaca is a city in upstate New York, America.

northwest of New York City; the nearest larger
cities, Binghamton and Syracuse, are an hour’s
drive away by car, Rochester and Scranton are

two hours, Buffalo and Albany are three.
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