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Correctness Evaluation Method for Multilingual Parallel Texts
Using Ratio of Working Times of Workers via Crowdsourcing
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Abstract: Generally, multilingual support systems for applications requiring high accuracy use multilingual
texts pairs called “parallel texts.” Accuracy evaluation is important for providing parallel texts. However,
because there are huge quantities of parallel texts, it is difficult to thoroughly collect accuracy evaluations.
In this paper, we propose a correctness evaluation method for parallel text-candidates using crowdsourcing.
This method ranks workers via crowdsourcing based on their ratio of work time. This idea aims to preferen-
tially select workers who evaluate accurately. The major contribution of this study is a correctness evaluation
method of parallel text candidates, having a higher accuracy than that of existing methods. Furthermore,

the proposed method ranks workers based on their ratio of working time.
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Table 1 Examples of dataset.
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only with a doctor’s prescription.

1EfifE

94 | XF U AF VL LIMAPLET

It’s a throbbing pain. 1ERE

$ 72, SOk (18] TIHEEIOE S 2 BiEE LCHVTY
L, BEICAEETD AT E o> TIEEICLE & 7 DRI R
R, KRCTHEERHORER S 2 LT, FEES
YICRE S, EEICLERBHOBEOREE BIET.

3. IEFEMRHEFE & XBRBR

ARIETIE, RS 5 IR & I SEBR O EE 2
DWTIRR 5,

3.1 fEEMEFEO & B - ERMEREFE

REITIE, IEMEZREHE 2 AT ) EER & BT — & & Fwv
TIRET 5 TRV TGRR S . 5@ O IRl ©
(&, 5 BRI 2 & ORI R O A E D 2 L AT
L. LhL, FHlifEROBRROAEIT) & A7 OBE,
W) A AT ) MR LAY e 24T ) MEEB 0 2
DHREIC % VIS L, SEPHEETH DAL .

Z I CARFUTIE, B LIRS &AM RS O
EREBOEPHERLT VI A7 2 VD, RFEOY A7 T
(&, IEFEMERFAG IS B\ CTYESER DA IERE 23 & ) L 7235
&, IELWEIICCO AT 2 AEEE KIS 5. BOIC /S
BHHIERE A L L2 A, SCOANERBEL 2
L& L7, ANERIEERE DS XECER CHRINE 52
728, BRRSCOAT) & A7 TIIEWER 2 M2, FL
XEANLZDT 5% EOFTEZ L 5 [10], [16]. 2D L)
RAEER L, LOATOFMETHEERMAIZIZTEDS W
LEZOND. IS, BEON TR AT M2 {EE
FRIXLDAN DR TIEERAREL LD EEZLS
n5.

IO Ens, RFEETIEX (1) 2 AT, XOA
Td ) VEERER & XD AT % LR O R 2 EEE T
LICHEIT A S ETEEROSEET) . AL TlE,
R AR E R Ol & % L TS 5.

_Zleai Z?=15J

R= 2ol (SR (p20,g29) M
i \EXAT S ) ORFOIEER %, B [ dCATI % L O#F
DOVEERME ZNZEIURT. 72, p3XANDHY DI R
IR, QI EXAN R LDY A7 EFNETIRT. B,
p BLD g WhS WAL, RO F A7 OHESEIZKE
CEBEINDTZO, KL TlEp>2, ¢>2 & A1EEE
DTF—=FDHEHNDLZELT 5.

© 2018 Information Processing Society of Japan

&®2 T—Fty FOWE
Table 2 Summary of dataset.
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Table 3 Number of evaluations and workers of each method.
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TWREWZ EWGhD. T, RETFHEIEEL 2140
188 PEOFHIiFS R HH L TB 59, TIFHMIEL D 2w
EEZEDT = PMEH SN TN L5 5b.

F72, KOGWEROFIETITo 72, KGHTIIEHT 5
g n & 1~5 22L& T, KEHMETEE O % 47 -
72, MEFHRITHEY RMEEZEDNEF O %2179 FETH S
720, ERLSENS DR BT 2LEN DL, ZD72D
PEAF T2 %° Baseline d &0 T, FFM# % HIR L Tz
FFoTwWh,

(1) AR D2 F: TR L 725 liG R O FIfELS 4 DL Eo
WA ZIERE, 4 RO EIANEHRERET S, 0O
ET328OT7T—% 1y b EFHMEA KL 728E131E
e, =B LW EARERET S,

(2) BF100 K12 LT (1) OEER ATV, IEMERZ BUSS
%, RERFHEDSME 10 BERAT L7 EE 257,

T/, REOELTE, EstRE L UEEORTE 1
ZLOFHIE R FV A, REFHIZOWTEH EREOFIET 10
E DT 24T > 2P Z V5.

4. DHEER

RETIIAIE TG F LD E EE 21T .

4.1 BFEOHERREER

R L CEEICEFEOEMRRE S v MR ZhEh
FAVCHERRZAT) . 7 v 2 MRELE, BRIC X 5 —H 0%
A BRWRIETH Y, —1~1DfEE LS. B v MR
MW1DOEEInE—5%, 00k SITMEEEL ZNFIURL
TWh, KT BT — 71, 8 EIDIEAE, 2 %28
RIEME BT =9 ThA., TXTIEMHEFHET 5 & 84|
DIERRE D720, Ty 2 MRBEIFH L TGEmT 5. %
B, EEOMRE 1 LOFHMOSE, EMELIF 90.0%
BT — 5 D0y MR 0.62 TH - 7.

EFLEOEMRELZR 1IRT. M1 X0, ZHBR

TOREFEUAMIMEEOFMEZ RS L TB Y, {72 & IZFMlE
WEALT %720,

72



BIEF=EmEE Vol.59 No.1 69-75 (Jan. 2018)

09

0.8

I

I

0.7 REFE

HRA

I

0.6

Baseline

0.5

I

04 1 1 1 1
1 2 3 4 5

| EERREES Y OIHER ()
# REFEOHTREE 1 ETHS.

1 FFEOERR

Fig. 1 Accuracy rates of each method.

£4 EMT—5 EETHELDON v R

Table 4 Kappa statistics of correct data and respective meth-

ods.
il ﬁﬂﬁéﬂﬁ%%% 7= . ) ) . .
) OFHiEL (n)
Baseline 0.10 | 0.09 | 0.09 | 0.08 | 0.07
BEAFF ik 0.07 | 0.09 | 0.09 | 0.10 | 0.11
RETF 0.44 | 0.25 | 0.17 | 0.18 | 0.12

- Baseline B X OBEFTHEIZ 10 RIFIT L2 ODOFEHTH 5.

B 720 OFME n AL DL E, BEFEOFMHEIZ
82.0%T& ), Baseline B L OBAETEL D 45 16 "1 ~

b, IEERIN ELTWA I LG 5b*E,

ER7T—5 L {ETHREDOT v MR BER 4 1RT. F 4
X0, Baseline 3 & UBEFTED 7 v 7R EUITRK 0.11 T
Y, BEEMENZ EBG0 L. RETHEIX n OHEIVA
BWVE SO FHEE IR L TEWS v MR EOEZE R L
TBY, n=10L %3044 L PREO—FH LR >TV5,

NSz Ens, ERERBOLE HWIRETER,
n OEPME WA 12 B W T, Baseline REEGFETEHE LD L IE
W72 IEREVEHIE DT RETH B 2 LW h b, &d, MAET
Bldn =5 OBICRETE L FAREDIERE L % 57225,
MFFEE S D v MREBOMEI 720, T4 2 EE A
BTETVWARWEEZLNDL, ZIUL, nVKREL DL,
I R MR EEE ORI R L IREFTECHHEHT L L
PVHEBE LTEZONS.

42 {EEMRIOLE R HE
AETE, BEFETH (RO O RO
FHIGE LT, (BEESEOF— 5 2 TERE.
S PATEOS Lo 7230 (18] T, MOIRLFEL Tw»
7o ARFEBIGHEATREZ, NEOSHUED 0 1DV EER (B4R
172 BMEATRLIR ST\ dr o 727280, 43805 0 220 3 R 1EF
i L7zEE L L7z) 2RI LR, 1 %0 3 tEORHEiAEIER
SNZZORT, FRIZKE REEE T A o7,
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Table 5 Working time and rate R of workers.

VeI (B))
ey [ aonel | LR
Ty 33.9 24.0 2.0
EHE R 19.2 20.8 1.2
R AAE 141 172 5.7
e/ ME 7 3 1.0

REFETHCWIAEERT OB L L ROKBREER S
W RT. K5 LD, LXOANBHYDIBYAIETETD
B2 B WHA 2 S 5 2 e Db, F72, HRIZ1.0~
57 FTHWEEZIN>TWA. 2B, It ROFHMHETH S
2.0 Mz /-0, FHIiE 13 %P 3HOATH- 7.

R 6 TIREFRIIBIT 5, 1EEZ O NEH DGR %R
T, £ 6T, BlELTEM3IZOIEELEDOFM (m) %
2R (n) L7236, 27 (0 B sRER O FF- M % 17
v, IR 85.2%, 1y 2MREAS0.57T Th o7z L wIR
LTwa., &5, M1 OREFLEOIEMRRIL, £ 6 FOF
li%%AS 100 fFD & EDIERFIZH/2SH. K6 Tldm=38
DBz B L TWwb720, X1 OIEMFHEE L2
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A8O%LLE, 71y MRED 04 EE @i 2o T D
CENGE. T, n=2 m=2%n=4, m=67%
&, AT AEEER m ZHIBR L7z L TRl n 23
TL, BOWIERBBI O v MR BRI B 2 D50 5.
FEIZ, m=10& ZFEMFED95.8%, 7 v 7 UrEHT0.86
ThY, A1EHTHERLFRE L LOMEID bECRoT
Wh. INBIE, EERBOR R SR EWEEED OB
BT 2REFLEOEMN B RENT NS,

B, AMT TIEAIEMEZ 5FAM % 47 ) VR 1l % =2
bW EDTETH L. T2, EROETTIEA
FEEHCTHE LI ROAEGL I LT, EHICH
WIEfRRE 7 RIS R 2 155 2 DS TELEEZON G,

4.3 IEFE % FBIASER1EH O A R

KETIR, 7=ty b HOAIEM % A REEH O ZF
iR DFAI OV TR, EEEITH.

IEREMEEHE T, BIREO 2 I KV =2 v 7o
TEER L0 b IEMESS WEICH L. L L, —Hoxd
DFHETIE, 1FEZDOH PRI CTE B HFAEL T
W7z, R TIEEZE DO DS IEREICEEMC© & 72t DIEEH &
FRRE OB 27§, 2B, BhofREOHZ, [F—
NP O TH 5. T/, ZFRBIAERD 10 ZOVEER L
Fl—Tld 70, 1E3¥E O KFNIRIOVESEE OFFAliRs R
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Table 6 Accuracy rates by number of workers (proposed method).

FIH L e BRI & 72 ) OFFEL (n)

DNE (m) 1 2 3 4 5
1 95.8% (48) (0.86)
2 86.9% (84) (0.57) | 88.0% (25) (0.65)
3 87.2% (86) (0.57) | 85.2% (27) (0.57) 100.0% (2) (—)
4 82.8% (93) (0.47) | 85.1% (47) (0.50) | 100.0% (6) (1.00) -
5 81.4% (97) (0.43) 75.3% (73) (0.38) | 80.0% (20) (0.41) 100.0% (1) (—) -
6 82.0% (100) (0.44) | 69.1% (97) (0.27) | 67.1% (73) (0.27) | 90.0% (20) (0.62) 100.0% (1) (=)
7 82.0% (100) (0.44) | 68.0% (100) (0.25) | 60.8% (97) (0.17) | 67.1% (73) (0.27) | 70.0% (20) (0.29)

- RPOMEIL, NRICIERSR, FFHlikk, 7y RRTH 5.

CRHIEUE, AL m BOVEEFEDRHMIID ) B, n ZHEHT A L Lze &1, MAORHGiH T H

ECHo72n TR,

7 {EHE L BRE O

Table 7 Selection of evaluation results of workers and translators.

ID | A Seih Wi Ly =

A B C
28 | Fii% neumonia A~V 2 A (IEL € IE “Pneumonia”) 1 5 41234455555
31 | HehHHRIESIEL | external beam radiotherapy | FEMEASE 9 (JEFEIE [pyMESHEE] o) |5 2 4|1 1 1 22 2 4455
85 | THMA uterrine cancer A~V 3 A (IEL < 1E “uterine cancer”) 5 4 5|244555505 55
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%, ID28 R ID85 D X )12, DRBOEEEDA LML
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FEERRELZEHTH D,
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