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Behavior expansion by task interference

*

for the quality estimation of the crowd worker

Yoshitaka Matsuda

Abstract

The micro-task type crowdsourcing has the advantage of ordering a lot of
tasks inexpensively. On the other hand, it is not always possible to get results
that the requester expects because there are workers who cannot provide correct
answers and workers who intentionally perform poor works. The elimination
and instruction of such low-quality workers will improve the work qualities.
Thus, a significant task is the estimating the worker quality automatically.
In this research, we focus on estimation method by workers’ behavior. By
using workers’ behavior, we can discover workers who intentionally perform
poor work. Existing studies focus on only how to analyze the behavior and
don’t discuss how to get the behavior. However, we suppose that there will
be no difference in worker behavior if a type of behavior is few. Furthermore,
it is desirable to get more detailed behaviors. In this research, we propose a
method to estimate worker quality by adding a mechanism to get many types
of workers’ behavior to tasks. This method improves the estimation accuracy
of low-quality workers. In addition, we find that the behaviors such as browsing
time and count that can be gotten by task interference play an important role
in estimating worker quality. However, there is a trade-off between accuracy

improvement and influence on workers such as processing time and motivation.
Keywords:

crowdsourcing, worker quality estimation, behavior, task design, trade-off

*Master’s Thesis, Department of Information Science, Graduate School of Information Science,
Nara Institute of Science and Technology, NAIST-IS-MT1651099, March 12, 2018.
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AR CRR < IZIFEE L WRIEE AR OWEERE I 2 FIH U Cf#kd 5 e a—<v 0
YEaTr—YavPEHZRY, EEREZEITTWS [25]). EFETIE, ZOka—<
varvvasr—Ya B sANEOHE 2R T 5L LT, JI TRV =Y
YIRELFHINTWS 31]. 77U RY =Y TeiFA v X =%y hEELT
REEL D NZIZR AT ARKFE T 2 LA TH 5 [19]. AWFFETIE, #ETHEHIC
TEEEITOZENTE, —DDEERMNIBRILSBOBETRE T ThL5%R~ A1
JOURAIBILIFEND 25T RY =V v 7435, Bz, 7—XINER
T=RANIDE SR A DETONE, WEL-T—XIZEENHAINEEED
BUE, BWEEIIBI 28T — 2L LTHHINEEAS 5 5 [26][49).
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HY, HHAIZKEDTF — 22 0H T2 Z e AREETH 7. LHL, Y1270 X
2B DI 5T RY =T, A VAR =3y bEBLUTEHROEEERED
22T, MZKEDRAZ ZRHETELLVIHHENH D, REROMEE R T
5.

— 5T, WE OISR L 1ZERY, XA KEE DB T S RVEREE T TR
ELBDT —AWEEEITS. TOXDRIHEIRIC X > TRBEY 2T —AD XA
JVIRAHATEZ D5, HlzIE, ZAZOMGEIZE>TRELWEZZ2ELZ
EIMTERVWT = IR RAZIZHEHT S, FUWEEERE2BLZENTER
W iz s, SEEHNAR S ERE R > T RIEEE2ITO VB FHET S L
BHISNTWS [24]. TD & S BEHIAEEN Y — 4 R &R RG] 2 (3 %47 5
T —ADOFEC L > T, FEEROMEMETT 5L WS ENH 5.
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T, Bz, BREWICAEYREEE2TOV—H2RATEIENVAETH I L E X
5D, BFOMETIE, IRA2BOODHIED» D IESNYTHN, REZLEVOH
BIZEALTEFE RS TVwRWY., LrL, IREFVWORE HiEE T RTHZ LI
Eo T —hDOMBEHERENH LTEZ N TES. KK T, %< Dk
ZENERETAZDIZRATIZNATEIE, $hbd, IREFVWEIET 57
DDOHAAZE R ATZIZEATEZEIZE->T, V—AONEHEREDR L2 HiE
9. 77, BEOMETIIRbNG R >T20Y, RATZNHAIZ L > THEAREL 725
TeRBDEENDT — A D EH I EE &S 2R T e EMEET 52 8T, U—
ADWEWEDT=ODR AT FRFDOEENZ/RT. 61T, RATINAIZLET—
ANDHED N — NAT72HETHI L2 RAHEOHNE T 5.

1.3 AEWIXDIERK

AL DRERIZDOWTIHRARD ., 5 2 FTIE, RSUIETE2HEHANRHIEE £ &
5. 3, VIRV IZOWTHMHL, RETFIETHW SRS %
DFMREIZDOWTEHAT 5. 28 3 =TI, EEMGROWEEEFIRIZOWVWTHA
T5. Kz, 7—H0FEE2HETE7 70 —FIZOVWTHLLBRRS, F4ET
&, BADPITFoRZAZIZOWTHAT S, 512, BEOMEEZHW-ZT7—h0
P EHEE FIEICDOWTHIAT 5. 5 ETIX, V—hONEERMHET 2IRETFIEC
DWTHAT 5. 9, BETFEOTA T TIZO2VWTRR, BRKRFIEIZONT
AT 5. 26 T, REFEOAEMNZMEET 5 720 OFHMFEERIZ D W THiMA
U, #iRZ2BRRS., RBIZET7TETI, ARXETed, 5BOFEERT.
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ARFETIE, ARSI U TREANZHIHIZOWTEEH S, XUDHIZ, 7I7 UK
V=Y T UTHIAT 5. I, REFIETHOWIHEMAEOBEEY 7 v & 4
TAVARNERENE FIEEA—N=Y TV IFED 1 DTHS SMOTE 7
VTV ZLIZDWTHIHT 5. ARWFETIE, FYEZLT7AVANIEL>TTI—HOD
mEEWET S, £, AT — X2 FETEHEE UTSMOTE 703V XA
EHWTWS, RRIZ, REFIROVEREFEAMNIZ W2 39 REIZBE U TEd 5.
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Turk* % 5. fizd CrowdFlower! 3% 0, ZHh 6 DD H — b A G EH X
NTWa., /7, HATHEZRTIY M7+ —LITIZ72 57 R =2 2% 5 v —
S ¥ 5.

EETE, A2 =2y bOERPEMFAEOARIIZE > T, T—&XINEEZHW
EUII IRV —=V VIR EKRHEINTWS [50]. ZDHED—D & L T4
TREDT —EADVFIZAL LWV EARETONS. UL LZOKE, HHRTRWV
D—HREEOH LT —HWPREET LT, BHEI NGRS EP A X
NHENWEWS ELH 5.

2.2 HWHFE

AETIXET, BMPZEOTTEHMH D FHIZOVWTHHT 5. 512, ##E
FHETHWEZI VXL 74+ VA NE SMOTE 7V 3V XL D\WTHEIZEET
5. FIVELTAVANE, SEEGOBEIDOFEHT VI ZLD—DTHD.
SMOTE 7V 3V X%, AT —XIZ X 2FHOMEEZ A —N=Y > T) v
W&o TS B2FEDO—DOTH 5.

2.2.1 #HEhyEE

BEMZEEH DR THEAD D ZHIZOWTHT L. Alilid v ZFETIE, AL
OB 2T=RPSETNEFLEL, RAIOT—XIZHLTET NV EETIED,
% FT 5. AJNEBIAZBCCREE L IiEn, B HEBCCR B L
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*https://www.mturk.com/mturk/
thttps://www.crowdflower.com/
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TVELTH VAL 4] BBMDHOFETNVITY ZLD—=DTHS. 7VE A
74 VA MIEIRIZE AV SN Z A, AREiCIEAMEMNEICERZ YT THHZT
5. FUALTF VA MDFHPDHENZ, WREK [36] IZDOWTHIIT D, REREY
V—tED T I 7 &2EHRL, FEEGTOBMBDOFETNVITY XLD—DTH5.
PERDT N T) ZLDOBERKIZDOWTK 2.2 12/R9. REKRIE Y TXY U TH
IRINZ T — X 2 RIEEE, BRWNRI S AZRETETETH L. HIZIET—HD
mEZE PR 256, K22 DX5102, FEEDY 100 ML E»E D A, SFEEINUEREH]
B10 MU ENE S PR EDEMETT —h 2 HIE L, BRI E S MRS E %
WES 5.

I—hDORENEREMEREN
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S SPURELCd |

2.2: PERDOHESX

FURLT A VAMEIZDIREARZFFHEBL LT VY IV FEEO—DTH
5. B HGE IFHEANLZEORHB LA TOMHERH 2FHHETHH, —DD5
HEBORERIHTORLIRW., TUH Yy IV FEH e IEROWFHENTHIL
EBORREZRE LU CTRARNRFHRERZRO D FETH S [11]. TV X LT 4
VA MOBESRZK 23127, £9, BT — X006 T VX LTERRS - H
T—RD—ECREREERT S, ZOB, RERZERT 27-OICHW 3R E
LT VRLITERT S, HBOPRERVBH LU ZFREROLBIRO 7 7 A% 7V &
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L7 A VAMDTHEERE TS, 7ILIT) RLANPEMTHEDIZEHL ST, MEREN
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2.2.3 SMOTE 7). 3 X A

F—=N—=H TV TFREDOD—FTHS SMOTE 7 )V IV XL (Synthetic
Minority Over-sampling Technique) [8] IZDWTHIAT 5. HHEMEZ & Z 721K,
BT IAZBT YTV RS T — X2 R GMT — X LR, R
TR LTS TRET, DESEERT 2L, ZEIRICAEHLP TR0
BIRD 0 5 ADHFEREEMEL 2B Z LMo NTWS [20].

ZZT, PEIROT— R EANTIIZHEMES G4 —N—H 2T ) v 7w Fik
BHVWSNS. BBEMAA—N—F TV ITFHEELT, FVRLF—N—Y
YTV VITHH DB (3. DEIROT— 2% TV RXLGERRL, -T2 TT—

7



AP TTFETHD. LrL, FVELA—N=—H T VI GFEOT — X
ZEBET DI LT D EE [44] 2FI SR I LP I,

Z OB % R U7z FHEN SMOTE 7V IV XA THS. SMOTE 703V X
LATRBEFOT —2DERTIIL L, BFOT—RIZ/ A X MATT —REH?P
FTFETHS. K241 k=20KDO7 L) ZLOMELRT. UFORATFY 7
TABIRD T —RZDA—N—=H > T v T %f75.

1. DEIROT — R %5V R LIZ—DFERNT 3.
2. FDOT—RD k- ffElzH BT — R A PERT 5.
3. ATV T 1 CBALET—REATY T2 THRLETFT—XDETT VX LI

FREERT S,
ATvT1 :Gii#ﬁénf:
ATHIZ %79 ATHIC
SRLi-T—4 . -
Tz igbtv—a

t
bl JBAI
i R

® VERDYSADT—4

2.4: SMOTE 73V XA DHEAK

2.3 FHERE
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2.3.1 ER1T3

RFEFT%] (Confusion Matrix) &%, Z I ANFEOFREZFLHEZROI L TH
5. n 77 ANHEDIGE, nxn{IHTERIND. 2757 ADGE DR %2 K
2215, X22HOKRIEHIZLATD & S BEFT B NT WS,

* 2.2: K474

Tl
Bt (Positive) Bzt (Negative)
Bt (Positive) EHf5 M (True Positive)  #4FaME (False Negative)
[zt (Negative) | #%Fm1E (False Positive) HpzM: (TrueNegative)

1Efig

o E[GME (True Positive) : IEfEDGIETH D, HEHERSGEDEGE.
o {&P2ME (False Negative) : IEfEDZMETH 0, HEERITEEDOSE.
o A (False Positive) : IEfEHEMETH O, SEMERVBHEDOELA.
o M (True Negative) : IEfEDZMETH O, HFMEEVEEOLE.

ZDE21Z, BUHEDOT Yy ITNVDSBbIEL G DI N Lo TREE 2
HINBEnhr X TR ENTES. FAkIZ, BEDY YT LVDSBIEL
KM DI NI E R THTEE DI NBA—H TN 5.

2.3.2 RiEKEEZE

RFEFINHEDWT, B, HBiad, G, BSREOEN S 5 EOMERE % &
filis 25N FIEL, MWEE (Precision), HHHE (Recall), F & (F-measure)
DEZDDFEIZOWTHIT 5. FHDdI1Z, BEEORE TP, HAEtkokz
FN, BEEEOH % FP, HEMEOH%EZ TN & LTRT.

HMERLE, BEEABEHINEZT—2D5b, BIZBEOT -2 0EE&THS.
HARIIUTORTEEHEINS.



TP
P )S10M = ——————— 2.3.1
recision TP+ FP (2.3.1)

HERLE, BEOT—2055, Bk B TERT—R0EETH L. B
RIFLLFORTEHZINS.

TP
Recall = m—m (232)

Flaxld, HAERLHER2RAMNIHET2-ODRBETH D, FHNTIIIZ
FoTERINS., FEIEFUTOXNTERINDS.

2 x Precision x Recall
F- = 2.3.3
measure Precision + Recall ( )
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ARETI, YA 270 RAIBDI 57 KY =2 v 7 TIIMEEERO SE DRI X
NN E WS IEIZHT B RIZOVWTRENT 5. BN, SEEHE2KICET S
B2 7 TR —F [N T S, RIT, RETHEEHLZT — OIS HH» % W7z
7= OEHEICETAMEEMNT S, &BIZ, BFEORIINT S ARHED
ABHIFIZOWTHRR S,

3.1 mEEEBICEY SR

128 TR, A 270 RAIHDT T RY =20 7 TIIEELERD FEN
RAEXINZVWE VWS HEIZH L TUTO=Z=207 Ju—FRREI TV, Ih
L=D2DT7 7 —FIEHHTEIENARTHEN, IANLEDIMV—RAT7%2F
U CTEEGERONEZ EIE2ZENREZ L.

1. RA7HE
2. EEFERD T 4 — RNy X84
3. B E R — 1 DRESR

—DOHDRXRAZHRFZ LB T T —FTlX, V—ADRENERKBEFI ESHT LS
MRAD HEFT BT, FEERONEEZA LIS ZEZHEBELTWS. B
RPEHEDEEHLILZRAIRE DO DDEENRKEVWR A2 I LU TIEX%
TEBEFNSVEAIZHET 20152 [27][13][1][24]), T —H DR AT ~DE D 4
TIZBT B HE%% [2][12][47][46], X AZ DA v &7 = — AT B 5% [32], T —7
Fticalasr—ya v ARSEBHY 20 RENHB. ThSDOHETIEY —
HDOENEHRAEIEH L, —D0 e OOEEEROREZA LELIETWS. XX
7 Z AT BIBHENRREI DD D, RROB N E2T 5T —WZIEEMRT T u—
FTHhbreEZOLNS. UL, HEWRRZZIPRERGFTEZ2LTH, BN
RN RNEEERITO T — A%, RATZOFHEHI L ST ERIMICAHET 2 /EE%21T5
ZEWFRETE 5.
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ZOHDIEEMBED T 4 — KRNy I REEIC ko TEEMBORHEZ M LI
527 70 —FTlX, ME-ZEEMENERSINZELTH, 2K LTIEELL
TEEMERZ2B/LZLE2HBLEMETHS. EEERO T — RNy 7 &k, 7
FSURY =V VI CEIEEREHEI TR =V VT RITWHERT S TFIETH
% [27][15]. F£7z, K<HHI N2 DOPEEZEREZRE T IR E TN 5 F ik
TH5 [41]. TLEATIE, EEOT—HIIHUTHEHUEEZE LY TS, X
F=ZANDTXOUMNITEEIZBNT, —DODTF—XIZH L TEBADT —HIZ5
ROV ERET 5. ZOFEZEICE > TROLNZEED T X)L % L Hk [38][42]
» EM 73V XL (Expectation-Maximization Algorithm) [9][30], ks
[7)[43][21][40] 1= & > THEA L, Bk s L a8, TR, 7— DO KRS
DPIEMEREEZIT S L WIOIRED B L L TWD. TD72d, Ry —in
L FET B HEITIIEREL v, 72, IKIEEICE > T, IR EZT7—7
BUZHABIL T, PR Z I AR RLTLES. /2, BBAVRVWT —
T REHMN A EY R EITO T =D LS RIEUWEEERZMATE R Y
D= DOFEERRT DI IR, 5HBOI IR =Y v Ik LT, fE
EREROFEDMRIE S NN &N S BED R IE 72 5720,

“OHDOEMERT — ORI L > TEEEROMEZ2 M EXEE57 Tu—F
TlE, KAERY - Z2REVRAZIIRETDE 25 LZ0, RAITHNE%
EUSHBLUTWRWT =R U THREZTR-720 952 8T, mmERY —
NETREHTS. ZZTES7—HOE LI, ELUWEEREREZMNMT 2 HER
DZEEET. BFERT —HDIFEE WD EERER O FEHIME T4 2 FH K % B
NIRRT B HE—DT 70 —FThdb. RMERT A 2RETH7-DI121F, 77—
ADREERL U RITNIER S v, KEEPEERSRE DO & DERL, 7 —
HDOREERRABTAIEIEI TR =TT A )y MR RE0, H
BT — O EEBENT A MAYNKREL RS, V- hOREERETET T
O—F L UTUTO=Z201EINT W5,

1. T—=INVRRAZIZXBHE
2. EERE RO DN X B HEE
3. IRBEL DM L BHEE
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—DOHDI—=IVRAAZIZLBHETIE, HOPUDEFEADTNR>TWVWSE IT—)b
REA%T =L, V—HOREZRET L. FEEOXAZ7IZEALUTIHEH
RIIZT =D FEEZRIET 256X, HRIIZHEINIIZIT—-VRX 2272, 1
EWNCT =A% T 4NV VT T EEE0RH5 [22]. EBEOXAZIZT—IV KX A
7 2 EHRIZIBALTY — A O REZHIET 256, BADAP>TWSIT—)b
RRXZ I ANDRZEIZR U THIEERME 7 —HIZHINS BERH B, FHijizT—)L
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