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Masayuki Ashikawa
Abstract

Crowdsourcing is an outsourcing service in which many tasks are processed by many un-
specified people, and it is used in various domains for such purposes as analyzing and
compiling large data. The number of workers that process crowdsourcing tasks is increas-
ing in line with the expansion of the domains in which crowdsourcing is used. Therefore,
the way in which work is performed in crowdsourcing is expected to become common prac-
tice. However, support for crowdsourcing workers, such as education and improvement of
the working environment, is insufficient. This problem is thought to be due to crowdsourc-
ing workers being numerous and unspecified. Crowdsourcing workers are employed and
terminated easily since they are unspecified. This poor management of workers could lead
to declining quality of workers records and unjustified termination of workers.

If workers produce high-quality results of tasks, there is no necessity for requesters to
terminate workers. However, management and education for crowdsourcing workers are
subject to several problems. For example, it is difficult to individually educate each worker,
because the workers are numerous and unspecified in microtask crowdsourcing. In addition,
personalized management and education for crowdsourcing workers undermines the merits
of microtask crowdsourcing such as low cost and rapidity. In order to avoid easy dismissal,
worker management and education can be viewed as useful methods. Therefore, we propose
four worker selection methods and a grade-based training method.

However, for development of four worker selection methods and a grade-based training

method for existing crowdsourcing services, the current worker control and task allocation
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methods are insufficient and it is difficult to incorporate new worker selection methods and
training method mechanisms in them. Therefore, we developed the Private Crowdsourcing
System (PCSS). PCSS has been in operation since 2011. The number of PCSS workers is
currently 2454, whereas the number of processed tasks is 18.5 million.

The four worker selection methods consist of preprocessing filtering, real-time filtering,
post-processing filtering, and guess-processing filtering. In addition to a basic approach
involving initial training or the use of gold-standard data, these methods include a novel
approach, utilizing collaborative filtering techniques.

We also propose a grade-based training method that automatically allocates pre-learning
tasks to the workers based on the concept proposed. In this method, each worker are in-
structed to process the pre-learning tasks prior to processing difficult tasks. Worker skill
is upgraded by processing the pre-learning tasks. In particular, our system allocates ap-
propriate pre-learning tasks by analyzing the correlations between tasks based on workers’
records for 18.5 million tasks using a Bayesian network.

We also collected a large amount of vocabulary data for natural language processing,
such as voice recognition and text to speech by using PCSS. We collected 517 million pages
with a crawler. These pages include 319 million Japanese pages and 12.5billion Japanese
sentences. Finally, we got 138 thousand vocabulary data.

The quality control methods increased accuracy 32.4 points in collecting vocabulary
tasks. Furthermore, the grade-based training method automatically allocated 31 pre-
learning task categories for 9 target task categories, and after the training of the pre-
learning tasks, we confirmed that the accuracy of the target tasks was raised by 7.8 points
on average.

Therefore, by combining the filtering methods and the training method, task requesters
in microtask crowdsourcing can obtain higher-quality results without dismissing valuable

workers.
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* 6.2: X A7 FELLE

WMATITI L
IV A VEME | CHE I N
0.0 BA_E 0.1 A 88
0.1 BA_E 0.2 i 43
0.2 BA_E 0.3 K 17
0.3 BA_E 0.4 K3 4
0.4 BA_E 0.5 K 0
0.5 BA_E 0.6 AR 0
0.6 BA_E 0.7 i 0
0.7 BA_E 0.8 A 0
0.8 BA_E 0.9 i 0
0.9 BA_E 1.0 K 0
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759 R =V BTBRATPHEFIIRA VTV Ry NI =2 BN IZHT-o
T, RAZ AIZB T HUHEFERT(A) BEMETH SR % P(T(A), 2A7BIZBIT5
JUEESE SR T(B) W ERE TH - 2IGBIC R A7 AZB T 2SR T(A) BERETH S
ZMENHERE P(T(A) | T(B)) @& 512k T L, P(T(A) | T(B)) VEMERL NS Z i
[Z 22 BDWMBKEENE N 5728 2R AT A DB D & iR | AN SR oRe
THEVWS L THED, RAVBEFEIXAZLLTHSI ZEWTELLRELTW
5. P(T(A) | T(B) X (63) DS ICEHAETEZ N TE 5.

P(T(B) | T(A)P(T(A))
P(T(B))

ZDEITIITIRY =TT =N —DITHIEIEE XA ADER % H\WTird 5 2
&0, WERMLIBZWRAIDEODFERAT ZERT D, RATVTVRY T —
TOEEIFRBILT ) RATYT U2y NT—=TDFEH, J)RAIVT U3y NI =T ZHN
RO 2 D TiTbhb.

RADT VRV NI =2 %259 RY =V U AL BARREE2H TS, 2757
RY =YV T BIBRAT T = —DITEIBENORA YT 2y NT =2 D%H %

P(T(A) [ T(B)) = (6.3)
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X 6.4: RAVT AV "NT—2% 759 RY =22 T IZHW 4
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RATVT VY NT—=IDFEBIIHEZONEFEEHT—RPoRAI T2y NT—=27D
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3y N — 7 OfIGEHE ST B L WS EETHDNS AR 11]. AHETERS VT
YAy b7 =20 %HE, WS 512% 72 5 T Weka (Waikato Environment for Knowledge
Analysis) 3.6.11 * Z I\ 7z. Weka TRAMMEREKZ/ER T 2I12H7>T, 6.3HiTHON
7 IBBMHDE R AT HTF TV IZEIF BT —H—DEEREEE2 W (£63). £7—7—
BIZT — I — DITENBEN S & X AT AT I O EMED 0% ETh AR % FHE
U, WekaD arff 74—~ v D7 7 A )V ZEHKL T Weka THHLTWS. T—A7—IZ&-

Thttp://www.cs.waikato.ac.nz/ ml/weka/
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Search 7% Ehk % IR T )V ) XL ZERT L Z T H 5. AWMFETIE TID 0:5
WOALEPELWPHIE] 29 7V E ULTHY, TNETROHERT VT XLz HWT
FER LU 72 & Z A simulated annealing(BEE 72 F UHE) AR BB L2 BM T 7 7 %245 2 L8
TE7D, UBEOFEBIZBIF AR T IL T XL L LT simulated annealing % f\\C
W5, 72 Weka, & & U simulated annealing (281517 A XREZ{RETHI1H7->T,
FEHXZIPERTEDHMT 7 7WMFoNd L, FERRAINVE BN TEDL LHH
DIDODIAANPKREL REDFEIAINL LB TERNI LD 2 FEHHRE LT
B0z, TORRINITT IV y MBEBITHWT, 10 48R AEWGEE i,
simulated annealing D737 X I3 (K & HIZZ0T 5 70— NIV 5 X &) DF
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fERE (scopeType) (& BAYES, ELEDOWIHAME (Seed) &1 & U7z, £z, TD/NRITAXD
HEEIZ DT> TH [TID 0:F R DALEPEL WHE] 292 TV ULTHWTWS, S
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$7o, REHIZBWTER A AT IVIZETDEERZIBAE0 A NO T —J —13F%
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AFEEZEHLUCEMZ 7 72 /fMS 212570, ERAZATIVIZEITET——



6.4. STEP2: X A2 775 3V [H DGR 73

DSEIREEEZ AW (K£6.3) . 7= —DITEIERE» S & X A0 717 T O EMEHEN
WA ETHBMEREFHEL, EEDOXAZHT TV X OFYIEME T(X) 7 90%LA ET
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2960 0 0 0 0 0 0 0 0 0
2090 0 0 0 0 0 0 0 0 0
1456 0 0 0 0 0 0 0 0 0
1179 0 0 0 0 0 0 928 841 65
1521 0 0 0 989 1005 11 0 0 0
1366 0 0 0 0 0 0 0 0 0
1922 0 0 0 996 1550 7 0 0 0
404 0 0 0 605 49 32 882 299 40
1862 949 1255 68 997 1924 6 977 21929 515
1897 0 0 0 0 0 0 0 0 0
516 0 0 0 985 199 3 0 0 0
1493 0 0 0 977 546 13 0 0 0
121 100 7 0 912 176 17 949 22627 1222
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RS, ZOMIE Task category ID(TID)0: HtrilDALEMELWAHIE] & [TID1: 3
BOREF v, TNETNDRAT AT IVIIEIIEEMI T T TH5.
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