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Abstract: Our former study showed that crowdsourcing workers, even they are monolingual speaker, can
make correct parallel texts to request tasks. There is a difference in the translation accuracy of the machine
translation according to the sentences of the translation target. It is difficult to create bilingual sentences for
many sentences. In this paper, we propose a method to use a sentence adapted to machine translation and
to use multiple machine translation engines for the conventional method. A sentence adapted to machine
translation is a sentence that is almost the same as the original, but the appropriate machine translation
is done. We aim to improve the accuracy of machine translation sentences in the sentences of a machine
translation with a low accuracy. The contribution of this paper is as follows. We proposed a method to use a
sentence adapted to machine translation and to use multiple machine translation engines in the conventional
method for the conventional method. We also proposed a combination of evaluation by the person and the
evaluation by the computer as a method of evaluation of a sentence adapted to machine translation. We
have shown that the proposed method is capable of making the appropriate machine translation sentences
in the original 39 of 40 sentences (97%) with of 25 points higher than the conventional method.
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Fig. 1 A flow of parallel translation using the proposed
method.
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Fig. 2 Example screen of a sentence adapted to machine translation task.
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Table 1 Examples of an accuracy mismatch between a target-translated sentence and

its back-translated sentence.

fiie JE 3L RS 70 9% LEIERSC
ERFEHEIEKED CATV F% EHINT % | To bribe an American CATV bureau, | 7 A1) 7 CATV Bz T 572012, £
AR | 2o, A% A FIZEEZV— 7% | Sumitomo Corp. forms an investment | Ki&Sit 4 A ZAIHEE IV — T % fiHk
T5. group around April. 5.
. 40| chet e 0| hot.
Rt ) DR (RATE : B2 5)
F2FE | HADORFRIITERE L 7. Japanese economy is developed. HAREF IR SN,
5 2 1 TTHVnTT &, TEH LI, Mh T XIHb ST
(HAFER AT THHELEA L)

55 1 AE AT OR LEIFCCOREE D S VY, FIFCSCORE MRy, 55 2 B 3T R U RO EE DR Y, B OREE D= [6].
—IOT F A ML, HIEREWETHERERER L (http://www.kecl.ntt.co.jp/icl/lirg/resources/mt-test-set-1.txt) % FH].

ZAVEHE (£

<lnstructions of this task>

‘ ; - . 2 R DA
The following conversational sentences were created using machine translation.

Please correct the second sentence of the conversation sentence to the appropriate sentence.
|As a hint for correcting work, translation results by other translators are also displayed.Please refer to the hints and make
corrections.

3If you find an appropriate sentence in the 3 sentences, please enter it in field.
—_ /’/ _ S\
Yoo
=
(@D V
Health care provider Hospital user

(you)
| assume the conversation at the hospital.

(1):What kind of pain?

R DEERE

(2):And Jin Jin

OFollowing two sentences created using other machine translations&
Gingin

I have a tingling ache

(3):Since when?

=

'Which sentence was the most helpful in 3 sentences? Please select sentences for reference most.
© AndJinJin = S

© Gingin =HBE(C LI IAEIER 2 &R
© Ihaveatingling ache

If you find any error in sentence (2), please correct it.

© i you find an appropriate sentence in the 3 sentences, please enter itin field.

3 HEMENEROCORTIE ¥ A 2 i

Fig. 3 Example screen of machine translation correction task.
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Table 2 Settings of a sentence adapted to machine translation

task.

T HE e
FIE '@ 40 ¢

1 XH7h) Dy A7 FETEE 10 [a]
15 A7 %70 O 5 [t
Tz v 7R OA H

1 ANH72) Dy Az [l LR 5 [a]
e IE 500 [
Wy A7 100 fF
15 A7 %70 O 10 FA >~ b

*

ESER IO N L HIMIE T-R A > P e LT
FTHbNL, T-KA ¥ ML, HNVFaT -ar
YUV YR - 77 TPERTAZRA Y M —
CATH5.

® 3 FEBRIMEHL-RF 0]
Table 3 Example of conversational sentences used in experi-

ments.

J5C

1XH | YAZMEZTIZEOTTN?

2 UH | RICAEHOPRS R WIIZ L TT S W,
3XH | b F L,

x4 TERORGRE %5 LDAE

Table 4 FExamples of target sentences used in experiments.

| L

1 | F 7 F 7 LET,

7 | ZOBBAFXXTHATTH,
10 | LKLCTBATY

15 | fEHERBRIEEEET0?

2 | B FET
26 | BEE Ao 72 F OB Z VL I IZL TS v,
27 | RIZELWHZIZWwW T ZEn
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JE LD REFEANOFFRIZIE, Google FFR*T*8 % F| [
L7z, F72, K LEFFUCHIH§ 2 B — ¢ A
& LT, Google #IF1, Yahoo!EF*?, Weblio #7110, J
Server *1L D 4 DOFIRBEE I\ 72, %8, Google BlF &
J-Server (3ZFEZ ) v F[15] # A L THIHL T 5

&ﬁ,&mﬁﬁﬁmi@%mi,wmmrgwﬁa@%
fiti (5 BeBSRTEAM) [16] % F V> 7= 4 BHER S 0 3G 5 % F v
L. 2T, HARNKFEBAE 3ZICL - TP . FFlE RS
&, 1. Fo72GE)ER, 2 FHSAIIE> TV, b
EDOERIEIGNO R\, 3 BRIME RSO0 5, 4.
WL S AVMEED B, KRR CERE, 5. FRLE
B, Thb. ZOFHMBR % AT, B3 L ECORME
FUZL BT R LEIERSL, BLOY, B EFEBRTHERT %
BMEFGEIC L L I2D2WT, TRENERO LB %47 .
FEMEIFRGBIC SC O RFAM L, AFERETF LD D 7280 12 FE fti
LTBY, AFLEOWFOFIETIITOLLEVWFEIHTS 5.

B BFTOE IS SER O HIIE, 0 1(4) DEEHICE -
T, WWETCD SR LOER TR LR35 L9112
T52LThHLH. TO0, RERTIE, FFHEER3 (&
BRI E 2 {oh5) DL LDl 1572 C%, X 1(4)
BV TIEREE DR COERZHEN L9V [HMEIERIC
WLTWA3I & LT . AR 2 (GFRAIEFE-> T
WAHH, b EDOEKRIIGLLRV) LTOXE, BHXOE
RN T 2 2 LAz AR L 2w &
T5.

T 7o, RETHETIE, K 1(3) OBMEIRCOETIES X
7 C 3FBEOBEMEF L E FEICRRT S, 20720, 3
FEHOLD ) B 130T HMYIAEMBIRI T b TV B L
PEAETIUE, 1FEHELOERIHENTE, EMRET
EDATADETHEND, ZD720, JFI 1 T2k LTE
SN 2 FEH OB ED O E & o T, Bk
IR (&fh) L LT 6 IR Lz, BEWERRL (&)
&, 2 FEOEWBIR L ZENENOEMERS, Sz
SIS RE LTEHRALTWS

*6
*7

http://crowdsourcing.yahoo.co.jp/
https://translate.google.com/

*8  Google FllaIE 2016 £ 11 H 16 HIZ=a2—F VA v MIHkS<
PEMENER &2 B A L7278, REBRTIZZNLRION—Y 3 » OFIER
FEREFH L7z,

http://honyaku.yahoo.co.jp/

*10 http://translate.weblio.jp/

*I1 http://kodensha.jp/

*9
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x5 WMEEROGTIEY A7 O

Table 5 Settings of machine translation sentence correction

task.
FEE e fE
[0S @ 40 A
l(E SSES®~ 40 3¢
1304720 O & X7 FEAT % 10 [1]
15 A7 &720) Dk 1 [
F v 7 i O Fi3
HRR 400 1
Wy X7 400
{ESEE OPFTATHY United States
1527 o720 OHM 24 b

*® 6 MEFCCORHE O 55

Table 6 Distribution of the evaluations of machine translation

sentences.
A EN %) OO L )
o PMENRRCC (35) DRH 036 e
1 2 3 4 5
JE3C 3 8 5 10 | 14 | 40

RIBES DA% b i\
P EREIE S (H)
Frv 7 ENHT
RIBES OfEAS bV | 2 4 8 6 20 | 40
PEMEIRGEIC S (H)
FEMENERGEI S (&) 1 0 2 7 30 | 40
CRHImE R, 10 F o7z D TR, 2 FHRIRE-oTwaAYS, b
EDOBERIIGNO B\, 3L BRIIME LR O0Dh, 4 LERE
WZEPIEEH 5, KRR UERE, 5. FLER, ThHab.
- BEMCENEREIE S (&1R) 1%, 1 DOBE ST L TRk SN 5 2 i
OEMEFGEIL L (H) @9 b, FFHlifEsme i zH Lz 0T
%5 B, FEMMEATE T AR L7238, BRI E R o 1
L, BERELVSEIL 222l T 50T, FlioRmWITF
/’LE).

3 2 2 14 19 40

4.2 REENERSIORTIE M ER EER

3.4 BiTIRR72 % A 7 % FIv THEMEN IR IS SO i S B
%ﬁot.%%%&%mwt%Wﬁﬁiwaﬁiﬁm%
REWWL, REFEOZLEOBFEITH . FEEHRIC
41%?W&Lt%ﬁﬁﬁﬁmi%ﬁwé.it,$5;
RY AT OFEEH, 799KV =2 7 —EXT
& 5 CrowdFlower *12I2BWT, ¥ A7 #MKfEL /2. RE
BRClE, TERTFLOFECOEMBNR LD A Z IR T 2356
&, RETFTHEO 3 HHEOMMEF L 2 FRnT 2546 TOR
WEIRCDFRTIESY A 7 O R A KT 5. £ 5 TRTF A
I ORBIZLIEHDO Y A7 IZOVWTORETH L. TD7-
O, VEERRIED 40 LIZDWTC, 2D I A7 2 Zh
TNFEATT B 7280, AREETHET 55T IE X O#KEIE 800
LeED., B, 41 HIOFEERTIE, #HiBdA2AHTH %
VERB DS 1 AR L7z, AREBRTIE, ZOAEMH 21E%

*12 http://crowdflower.com/
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BHOFEREREEZBHRNTV D

BB SCDETIEY ZA 7 128V T, GERTH T ED
LD 5 BREO TR & R L, $1REFETE 3 M
DFEMEIRLOT 2 B ETIEICHKR b BF 2 o 7230 & BT
LHIEEFRLTWVS

5. RERFEREER

5.1 HEENERE IS O

PMEIRRGEID S (H) ORMEIRRSC (38) 120w CEFill
2AT) T & T, MRS SUER T O % L4 1 O RGE &
119, EBTIX, KFEOFR S T2 BMEIR T (3%)
EREMENEGEID S (H) & OFHMEZAT ) . HEWEIRRSC (35)
&, BMEIERESSC (H) & LTEIRINAZDDITHVS
NTVLEMEIER — AL Lo TEEE N D% v
TV,

612, F3 (H) REEEFEL (H) #heho
FEMEIRRSC (35) 12xhd 5 5 BEREREM O A 2 7R $. e B,
RFEBRTIL, 3XDFHME (HARANKSA) (A 2 408 L
TWa 7z, BEMEIERSC (35) ORI 3 4 D5l 12
X BEHlO R IR V2. 22T, EHMfio 72010 [T
HOSEST LHGFE D AHREER > Tnd Al IEHG %
I L TV ADS, ETHEZOLDE, Lo —TT0E
e T AEER CTHET 5.

PMEIEREIE S (H) 2R3 2 HIE, S5 B Ok
B L OB 2 HEN T & 2 MR (38) 2B T 5
ZETHL., 20, FHfEL 3 DL GHfifE 3 @ ik
B R 2D0 D) Dih, VEERDIETOEREHEN
T X B MEEGED S (H) Thb LW 2 magltss
HbH., KEBEIIBWTEHIMED 3 L EE o 72301, B
TId 40 3TH 29 3T (72%), HEMEIFEIC ST (&fF) Tl 40
H 39 3L (97%) 2o

AENE, 40 LEAWEREITo72. £ 41TRT L9
12, 40 UL, FEIEEIN TV o720, + /< bR
LGOS FEDONT W) §T 5720, 43 L b EEMEIEREE A
B L3 W Tl v [14]. BEMEIFGEIEC (H) ofF
BB TIE, SCHK [17) 25, 307 EE LTiEIh R LEN
T %Ef%éﬁl HENTWAS, HEFEDIEIL T 30
LFRELTORAIE, KERTEICLY, FEEEOR)ER
N EIY () &%K!‘oﬂé

— &I, HEMEIRREEOBIERME ST, Xob D nENIC
I0WgEbs, 72k 212, FUBWERETY, Kﬁi%»
LIEIEL 727200 T, BEORWEIRRISE 6z, @i
éﬁ#%m AT e o205, T2, BMEFEE A

X, ERARA 7 M ANEYICEIRR T E b L vis
T, WOBHARF /< hROBEIZD T LTI, B
WEIFTFEB 259 L WAL H L. 4l A ML L
7210 X LT, lx OLIREFEDI R R EZRL TV
LTI R, HW7240 X3 &AL (39 30) ITHL

::*:i}
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T, —EREDLE (RICEEHEAm L, ZEAEDOX
DOFHIEDS 3 DL L) OEVEHEATE S Nz A EETH 5
EEZTnh

5.2 B LEEEIREICX EBETE L - 726l

RFEFEZ, BWEFEORS (1)) S 7o FrEE
HARH, EHAR A /< M, FR v wE L, BIAY R
N, FFEOLWIADORILHTET) ICHIETESL E#E
ATV D0boT, FHliAMERWIAFEE Lz, £ 2
T, EYOL) BREEDIEE L TW 2N onTHird 5.

6 OMMEIRGEIL L (&) &b, K340 X095
1 XD, HY R EMEIFEE L (H) 2R TE R0
TGt FORLEEEERER 7T IRT.

EEFED 1 AN, W ESITHWLERTHS [RF%
MEFT] EMEIEREILC (H) E LT RZEETL
oo SO [R_EFEEHEFTT] 1Z, Yahoo! R TIZFIFRTE
W o272, EEFEDO AT L 7-#MEIEREIE ST (H)
EWTY R LFIR AR LI E & Y, RIBES OfEAT 1
LTz,

F72, 39 1 AOEER, ML EDRHLLTHOIL
CLLL EVEKRE ST R LB T = v 7 &4
FTwz, IN6DZE L), 201 LIZoWTIE#EY %
PWEIRREIL S (H) 2B T52 L0 Ta&hhol. &
B, R LTF oy 7 2207 7201%, KERIC
BwTHi—, 1 A7) OEEM ERD 5 ¥ 27 (525
M) 24To COWIAEEE o7, 72, TOFEEHIT1#
fMd 720 OVEEREOFEP 14 THLH, 2O s,
COFEEFHIRLICHMEZS L ) LT AAEME RE¥ES
ThsbEMUTEL, COREBHE REERICL B HEx
Bovaiz & 2A, MFEENT = v 7 LB EREIL e (H)
D7 7> Thed RIBES DfEDMEV DI, [FETETHAT
T A0, HWEIRRSC (38) 13 “Tt throbs.” &7 57z, “It
throbs.” &) CHMAKIE, [LL LT 50Al 23T 5

£ 7L BMEITOREL (H) 2RUETE Ao 72X
Table 7 A sentence that could not obtain a sentence adapted

to machine translation.

RIBES DA Fry 7 ENLRT
b EW RIBES OffEA b kv
PEMENFGEIL ST (H) | BEMENFGEIL T (H)

J5i3C LLLLTHATY

ATI3L REPEET LLLLTBATY
PORLEER | "ZE0SET I & 3,
TR REPEET I sob.

[N Yahoo!#lFR J-Server

RIBES Ofii 1 0

*

Yahoo! BIF & W 7 BIFUCA [REAEET] &) HAHEH
RCERD o272, WHLS ARHO [RZHEFT] LhoT
w5,
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(ZIIAEEI 7223, “throb”, JADHHZ R TERL 5 5.
Z D728, AEMHZIEEE I X 2EERR T V556 &
D WY HATIEXZ NG TE 2R REVEEZ LN,

INHDZ LY, FFFRERDE LA ENREHICHR
ENTVLPE) hORERR L, TERE OVERMEIN A 5 R
HHZEEE 2 L, ZOMEEFORE IIHERIIED R
WIEDPRETHLEEZONL. &b, EEMENE LT
VSRR SRR WA 2 & T, AEMHZRIEES %
BMINTE AWML D 5.

5.3 #2272 EDEEBIRX (&) OFHMEER

4.2 HIC B 2 H£TFHEIT B D EMEIECC (35) ORFMik
ARS8 LERKRIIIRT. £81F, 79y Fv—v 7k
DIEER (FREOHSEES) I X 2MEFTCC (8 o
T 5 BB ofE R CH 5. £ 9lx, 797 KV —
7 LofeER (FEEORFIHEEE) I, BT 40

WENTHIZBWT, 3HEOMER (38) 09 BET
IECR RS HBRIC, RTIEICIR O ST % - 72302 E IR L

THHoHRTHA.
REFLEIIBW UL OBMER RO BEZ I ko2 L
A% S N72DIE 10 L2 o 72, GERTFH TR EOHmA 5
ThY), REFETELOBMBRIKDSE ko2 L
S SN OKIT T Lok, DT IZONTIR,
JESCASEN M EIRR 21T 2 A L CThHo - LI TE 5.
L2 L, fERFETIIHMBIRTC (38) OFFAMifE E R

R 8 HERTFHEIIBIT 2 HMEITUC (5) OFFAfiKG R
Table 8 Evaluation results of machine translation sentences in

the conventional method.

SEAM S A7
FEMEIER S D 8L
1 43
2 14 3¢
3 7
4 33

5 12 3¢
CRREERE L, 10 o7z GEDEE, 20 FHRITERo T B s, b
LOERIIG PO R, 3 ERIITE 2L o0 b D, 41 XER
EICL PRI S 505, KRR UJER, 5. M UEK, Th5.

AT it i

F 9 REFLITBI HHMEIRCT () Ol R
Table 9 Evaluation results of machine translation sentences in

the proposed method.

RbBHIh AR
FEMCENERSC e D8k
294 10 X
RIBES D™ b i\
b2 20 X
PEAEIEREIE S (H)
F vy ENhT
RIBES D5 b v 10 XC
MRS IE S (H)
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F 10 [FTEFPHEETH L] L) EIRO T X P AT S 2ET
EXOH
Table 10 The number of corrections that have been entered

with comments that mean “difficult to correct.”
SRS [FTIEDWEE] &) BHRD a2 > P 0%
WERFE 24 3£/400 3 (6%)
REF 0 32/400 3 (0%)

A, REFHETIE, FEIXOEMEERC (38) »RdSEIC
o 7o &I S NS0T 2 SUAFAE L7 (RGBT (35%)
HIRIZIZEA D 23D 525, FEXOERZHN TS 21EETDH
530). 2XDH H 1, FERTFHEIC BV CEFfiE 4 &7
TAEMEIERCC (38) THDH. 20720, TO1XLITOWT
13, HBIREDREE & ko MR T A 2 R TH -
TEHEMTES.

TR D13, WERTFHECBIT B E L OREMEIERSC (35)
DEFHIMEAS 312 b 5§, FREFLETIE, FLOREM
BIRRSC (BE) b B koMl Twiz, Th
(&, T 1) 3MEOBMEMAR L (%) T THL
LEotzlzdiZeEz oML, T2, 201X “Ttis a
thing of the order to carry out the inspection smoothly.”
Vv, B BEEWMEER T b2 TH o 7z,

KL TORETIE, £ b 3EHEOMMEIFL (3)
TIURT 5 & TRMEIERCC (38) oFIERER Lt Big
LTWwh., 2070, 20X 9512 3FEEOMMEIFRTC (3)
DA U322 23545120, ABOFAEIER © FIH L 72 Bl
RoC (38) 2RRT 52 LR, MoBMBIEREE (H)
THWDL L EBETT A LEDN S 5.

54 {ERIN/FTEXDER
TERDBEMBFRIL () OFTIEY X7 TIX, 1EEEIH
WRIEROC (38) OB EZHEN T E 2o 728812, BTIEX
Tld% < “Thave noidea.” DL ) I AV FBATIEN
LI eWdotz, T, AERIIBWTYH, 1ERFEICE
WS L72ETIESCICIE, “It is not possioble to tell what
sentence 2 means, it is utterly incomprehensible.” X2, “It
takes no sense.” £\ o 72T XV MhH o7z,
ERTFHLREFEEINZENCBITS, 20X % [F]
EPHETH S| L) ERO T 2 Y MLx TR 10 1IRT.
[ETIEDHEE] &\ ERo a2 X > FoIE, (ERFET
EDR400 L 24 LTH o7z, B, (BTG L L7z 40
XDH b, HERFHEIIBWT [FTEXHEE| &v) ERo
TAY R ENTT 13X Z 572, R 10 IWTRT L9 14
FFETE, [FIEPHEETH L] Lvio/ElRoa £~
N2 AT LAFER TR o7z, iU, BRWEIERED
X (H) =M, BEEROBWEERSC (35) 23R LiRE
FETIE, EER IR LOBERPHEN LT <2, @)
GEIIEXAMER SN T AR EWEEZ LA,
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F 11 BMEIEGEICC (H) OTEBUC & RIFRBEDSSFIH S huz il
Table 11 Number of times a sentence adapted for machine

translation was used by each translation machine.

— RIBES 02 Frv 7 ENLHT
LENES BbEY | RIBES Offihtht b &k
Google #FR 23 14

Yahoo! iR 9 18

Weblio iR

J-Server

el 40 10

5.5 DELEBIIRY —EXDH

T 1112, FEBETHUS L 7-BWEINEIC L (H) &0
TR ATz %2R, RIBES OfED I LR
LENENIOWT, ZRFESER S N X0 %R
LTwa. &8, £ THL RIBES DfETH - 724
HIE, BOEFEZELELT, 1 20RFEIRT L L9 12
L7-. 72& 21E, Google FIFR & Yahoo!EER CIF U RIBES
DAETZ o 7235120, BEMENRRGEIC S (H) & LT Google
HIER A V7255 OMFTHERPTRA S L5,

11 X0, RIBES OfEAE WL DAL Google Hl
DL LN T VLD, FEEDF = v 7 %D 725%
WENFGEIC L (H) OH T d RIBES OfEAMEV L TIE
Yahoo!BIFRA % < IV bR T 5. A HOEBRTIE, Hh
HFRIE, 3fEH L, AROREFEI T3 RR0
oD EWgnoi:.

INLDZ LN, EEOEMEIRR % H v THAEIERE
I3 (H) fEE T 28T, BXOEREHEANILRL TV
PEMCEIER S (35) 2R 5 2 & 5CX, ERTHELD D
FIERSEE S B 2 BB H B LEZ b,

6. BBHYIC

R TIE, kD HBRIERTEOE T H 2 (B4
JEDBEMINR I IS T 5 72012, HEOFREZ H72 1
BIxTFRVER T 2 REE L7z, 72, RETHOZ LML
FEY 5 72912, BEMENRRGE L SCVE LS BR R B BN ER S D ET
IESERERR 24T o 72,

KRR DEBUTLLT D 3 i TH 5.

(1) BEDOFMENER 2 V> 7 IR s SO T 2 4
FL72. MEEERICEBOW Y B LR EIRT 5 2
&, W0 R LEIERO KA —EC & 2 RS 7 Bk
RIS SR 2 BE T A T Re e & R L 72,

(2) FEMENFUEIC LRI I BT, AT X A FEMEIR
WO &, FHERRIC X AT R LEIER S & o —
HE 2 AL T o T, BRWEIER SO
DRI EGE L SC O AT R B 2 L RIR L7,

(3) MEFHICLY, BWEFRSLORTIEY X 7 247 ) 1E3¥
HHE LD T & HER LR 9 AR ER L & VRO B
Ze MR GE L SUERGAMT 2 5 2 L 2 B S iz L7z,
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WA B35

1992 4EA:. 2015 A RFE Y 27
L LA AR R 2017 4R KRB
¥ AT L LA FE RS L R A S
T. T, SEFERBSIRIEICH
ERCL I AN

wmE W (E&AH)

1986 4FA=. 2008 ALK 2 A 7
L TR GR . 2013 4K KA R
¥ AT LR GE R R RS
T. o (T%). BUE, KIRTEK
SRR R, CSCW O
FEIHESR.

TH F  (ExA)

1969 4F-AE. 1992 4 Ve B R TAEEh
R, 1994 AR [FRFRFBE LA o
s LS T, L (e, 3
T, MIFINKRE Y AT L TR,
CSCW, HCI, 23 2=/ —33ar%
ORI e,
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