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Some parallel corpora include sentences that disturb learning of machine translation systems.

By removing

such noisy sentences like containing many out-of-vocabulary from the training corpus, it is expected to makes

better translations.

In this paper, we focus on the sentences containing named entities because most of the

named entities fall into out-of-vocabulary due to low-frequencies. We propose two kinds of filtering methods, using
byte pair encoding and using named entity recognition. By removing noisy sentences from a training corpus on
Japanese-English language pair, BLEU scores improve statistically significantly by 0.5 points in both proposed
methods. Analysis revealed that both our methods overcome the mistakes such as suffix of the noun, determiner,

and sentence lengths.
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1. BEENHINZXDOEE 2 2 AN
“Quickly, accurately, and, effectively”

2. XOEAIZEENIERFEIIN L TXFEHEREL LY
Z M
[Q, u, i, ¢, k, I, vy, @}, [a, c, c,u, 1,0t el y, @],
[a, n, d, @}, [e, Lfec tiwvelwy, @] *3

3. UAPNDEFE 2-gram DHIE % 51H
{ly: 3, y@: 3, Qu: 1, ui: 1, ic: 1, ... }

4. B EHED 2 BREBALTY X N EHH
(@ w i, e b by, @], [a, ¢, c,u, 7,0, t, ¢, ly, @],

[a, n, d, @}, [e, L fe c t i e ly, @]
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[Quick, ly@]7 [accumt, ely@]7 [and@], [eﬁectiv, ely@]
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{Q, u, i, ¢, k, ..., ly, y@, ely@, ..., accurat, effectiv}
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Z L)V —=I)NATdH 5 Asian Scientific Paper Excerpt Cor-
pus (ASPEC)[Nakazawa 16] Z F\\ 7. XOEIFIFEM, H
FH, FHHZNZ N 977,367, 1,790, 1,812 X TH 5. HARGE
D BEESENZIE MeCab™® (&:: TPADic Ver. 2.7.0) Z AV,
BEFEMID b — 27 B2 X Moses™® IZA/E3 % tokenizer.perl %
AWz, 512, OOV QML Y LT HAGEM & 534 BPE
ZEA L. 2k OOV OREZ Rk d 572D BPE D
ATH27D, 714NV IOERZELS TRTOEBRT
BHT 5., 2ok E, HEEME HAGEMEZ G-I -1
12X LT BPE %3# M U7-. BPE ®5%#(21% SentencePiece™”
ERIALUL. &7, $RTOERIZEWT BPE {LOFEA HIEL

ZIZTH T U= REFHGENY 77— MU & > THEBuCH#IS
NZLEDTNTEND =2 DI EIFL, b LOHFEE THS
INZEIBY T - RNEEER
x5 http://mecab.sourceforge.net/

*6  http://statmt.org/moses/
«7  https://github.com/google/sentencepiece/

*4



4Rin1-06

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

2000 2000 2000

1500 1500 1500

1000 1000 1000

500 500 500

0 0 0
'3t "NEOT™W m_ggl—n.mr,gn.m N 'R TUCODX B-STMNMOoOZ0 EIO

[ R 7] ] e >
g-rogOENnOra ggo

(1] 5> & 575 4,030 X [2] NERF [3] BPEF

1: HIBR U 7230 D307 1-gram & 3CF 2-gram O 77 — KD kAL 20 {4

1 BEE LRSS O —f (E#UZ XD BPE 26 2 IZR L7230

A OO 2 Fp a1 v, BiEs, RORNHS 7 MElED 5725, fMHY 7 Mgkt v —Y AT
ANZ | L BEIRLT W3,
SR here was developed a phase shift magnetic sensor system composed of two sets of coils , amplifiers
Zm , and phase shifts for sensing and output .
B the phase shift magnetic sensor system consists of two coil , amplifier , and phase shift circuit ,
1| R=Z2F1 . . . .
which consists of two coils for sensing and output .
a phase shift magnetic sensor system consists of two coils , amplifier , and phase shift circuits for
NERF sensing and output .
a phase shift magnetic sensor system consists of two coils , amplifiers and phase shift circuits for
BPEF sensing and output .
AT Z DFER, AR L U T, V10=11.8V,V90=18V % 157
SR the electro - optical property obtained was V10 = 11.8V and V90 = 18V .
2 | R=AF1Y | as aresult , we obtained V10 = 11.8 V , V90 = 18V as an electrooptic property .
NERF as a result , the electrical optical properties were obtained with V10 = 11.8 V and V90 = 18V .
BPEF as a result , V10 = 11.8V , V90 = 18V were obtained as the electrical optical properties .

FA—R%MH\W5. NERF Tl&, X% HWSHHEME L, EE
FBH D525 Stanford @ CoreNLP (Ver. 3.9.2) *1° %
U7z, FAERFOEBIIRSHEME B SEEME THE LWL

X n =32000 L7 H£74VR)VIFHRIBVWTEY
F—RNDFEEY A R XBIIE 2D LS 1T, 22T,
HIBRSCEL D /N5 A — X IE BPEF I8 ¥Tn=4,030 2 LT

w3,

RNR=2AF7A VI, TVIA—RTFTA—XETNIZIT TV ay
Bt & AL 72 € 5V [Luong 15] 2 7 1 VR Y V7RO T —
RCEPITZEDTHS. FHFL 20 epoch #EDIEL, ZD
T — X THl5>72 BLEU 2327 BmbENR-7-H5D%
FAWTHMIE L7z, MiZFEOHFERY MVZIZFEHT— X %
FAWT word2vec*® 2 X THEESMER WS, T
NDEFENRT A —ZIE, HDIAMREDRTCH I ORNEDIX
TN 512, LAY =832 & Uiz, 7z, mollbFEIzix
AdaGrad 2 AW THIZERIZ0.01 &L, FayTF 7w bR
02 TCRRY TFTU N2 EL LTz,

BPEF T, MR ZESEME L, 477 — NMbEFEBRIZ
FhgEY A X RET B85 A=K % n= 32,000 £ L7z BPE
AW, HIBRSURERET 5837 A—% 0 OflE, 0 =12
Ll EL0=15¢ Lt EOEE T 5 PHEER
2PV, =150 K0EMTH 72728, KERTIZZ DN

*8 https://radimrehurek.com/gensim/models/word2vec.html
x9 AREEREHZY, NovTTUhEITDY, LAY —fE1eL

7z. 72, BPE {LDzEHY 1 Rt n = 32,000 & n = 64,000
LU, HEME HAREMTELE T X I 7o 72, T OMDEREIX
AREBREFEKETHS.

FErohbdlzd, YES5EFRE L THMERVWE AL
BFIEOFEAM 1 H B & A TR ORG % Wiz, HE)
FEiilx, BLEU 227 & METEOR A2 27 K OZHERDO X E
LD FEFEIZ L 5 TIT o7z, BLEU 2 371X n-gram # &
IZIEDWTHIRROKEE % FEfi 3 2 5HM R E T, FHERO
7 E %KL, METEOR A 3 7I3EEH, FERESML, WMAE
R BE U IHMIRET, BROZ YN R 2R T
%7z, BLEU 237 ¥ METEOR A I 7 I3 BEMEIER O iR
Y=L ZHWTHEL, R—=2 51 2T 2 iEENA
BEAOAME A0 THAL, AT 2 AOFHiEIZ L -
TH, BTHEOHIREE?S 5 v & LI2hiH L7z 100 U2
WU, WG ZUMEE2ZNFNL NS 3D 3 BMETHAGL,
T OREMTEYI R Wz, BMEPRKREVIEFERWVIHETH 5.

3.2 ERER

3 IZERMR2#HYE 5. BLEU 227 kU METEOR A
aATIZBT B [+ [IERKE0.05 TERAND DL Z L ERT.
NERF & BPEF Ol i TR—2A5 1> &0 BLEU 227 »
0.5 BEWREL~. £/, METEOR 2272 NERF T 0.1

%10 https://stanfordnlp.github.io/CoreNLP/
%11 https://github.com/jhclark/multeval
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* 20 KPIRCHAT 28T — X DifseY 1 & XK

Esrg—1 >
TANRY VI Fik égfﬁégéﬁ SO
ZNN=Nsi=] [=gsl=]

R—=AFA v 26,578 | 19,755 | 977,367
NERF 26,526 | 19,754 | 973,337
BPEF 26,453 | 19,753 | 973,337
% 3. BFIEO HEFH & O F T

Fik BLEU | METEOR | Wl | 241

R—2F1v | 233 29.7 2.49 2.31
NERF *93.8 29.8 2.54 2.35
BPEF *93.8 *30.0 2.48 2.30

T, BPEF T 0.3 EdE Lz, AFETIE, Highe
ZAMEDWSIZBWT BPEF ZR—A5 1 » IFIFED ST,
NERF 13 0.05 FUEWE L7z, 70L& v 20T & 0 B S
EEEIEDLZENTETNWS. X512, EFEICBTSHH
OB T HXEDO ZJM AL, R—AF 1, NERF,
BPEF #1F4h, 33.9, 30.9, 31.5 THo7-.
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HIBR U 7230 o 0% 1-gram & X7 2-gram OV 77— KD
A7 20 %M 1 12579, NERF & BPEF ORif#i% R 57
BT =2 oI U5 v X L7 4,030 X & &b TR
T3, EAEERBEMEYE BPEIZXDZ T4 VE) VT TT4VR
VY ZENEY T — ROBUZERT 2 L, T & L7 4,030
XIZHEARTKRIGIZZ W Z e D30 5b. 2k, HIkRL 7zxoh
121k BPE 23 U7z & &1 1 3UFD 2 LFEOMA WY 77 —
RAH D & 5 Bl naErnL {frbhTtnwsZ eizks. ¥
H5IZBNWTE “7 BEVDIE, the US.A. ¥, [EHALRK
12« EDEELZFANLZ VLS THEEEZOND.
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R1LHIRZRES. Hl1l OR=—A51 v D% RS
&, RREHEEE LTH T 2REFGEZ L LTHIL
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5DMEFTICMENR SN, 72, Hl2DR—ZAFT14VDH
Ta5B e, Ak the LHTITBHREEH S % an L3R->THII
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TETWL I eDbhrb.

FEREGE OB & U T, AR EFA MU DRk Z R D, [
BREPY 77— RN THEL s ¥ an 280 30% —H4
WMORS Z LT, 5% an DEBILCHEFIE L TOREKEZET
NMREDIEULK FEETELZZ EREZO6ND. 5O R
TIZBLEU % METEOR $ L T\W%%', METEOR Dtk
BEOWNSWZ AN 5. METEOR A 3 733425 2
EDTELFMRNETH B7-0, Z4ME L D RGIEDIE S D3k
FLTWdeEZLNS. AFFHITH NERF IZH W\ Tl
PEDIES RO T ENRVIERKE VI PR TE S, #ZY
PEAMENHFERZ 5 &, strut-screw % but screw X snut
screw Lo THII LT WBHIDH -7=. T3 strut DS str
Eut \ZHNN, str DIEH TS ELBERPBTE TV AL
EDTHY, SiEIZLD BPEOD0 D FOEWEBED-T
{3&EZHNS.
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2% <AL, D%V BPE 20728 12 b — 27 VH Y
g 23RO W2 2T, BIRETIVOHICENRL D IE
L FETERIENEZOND.
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A DR, o7z XRETHI I N A RER & A HidkE X
N2 WD hotz. S5HIERL S SENTOEREZITL,
EZ L DAWMEDENEBREIL TWE 2\,

ZE Xk

[Carpuat 17] Carpuat, M., Vyas, Y., and Niu, X.: Detect-
ing Cross-Lingual Semantic Divergence for Neural Ma-
chine Translation, in WNMT (2017)

=

[Kalchbrenner 13] Kalchbrenner, N. and Blunsom, P.: Re-
current Continuous Translation Models, in EMNLP

(2013)

[Kaveh 11] Kaveh, T., Shahram, K., and Jia, X.: Parallel
corpus refinement as an outlier detection algorithm, in
MT Summit (2011)

[Khayrallah 18] Khayrallah, H. and Koehn, P.: On the Im-
pact of Various Types of Noise on Neural Machine Trans-
lation, in WNMT (2018)

[Luong 15] Luong, T., Pham, H., and Manning, C. D.: Ef-
fective Approaches to Attention-based Neural Machine
Translation, in EMNLP (2015)

[Nakazawa 16] Nakazawa, T., Yaguchi, M., Uchimoto, K.,
Utiyama, M., Sumita, E., Kurohashi, S., and Isahara, H.:
ASPEC: Asian Scientific Paper Excerpt Corpus, in
LREC (2016)

[Sennrich 16] Sennrich, R., Haddow, B., and Birch, A.:
Neural Machine Translation of Rare Words with Sub-
word Units, in ACL (2016)



