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Dynamic Detection of Response Quality Deterioration

for Annotation Tasks in Crowdsourcing*

Yoshinobu Fukumitsu

Abstract

Annotation tasks can be performed via crowdsourcing to collect training data for
machine learning at a low cost. However, the quality of the data obtained can vary, and
there is an issue with careless responses due to workers trying to answer as quickly as
possible to earn rewards. It is important to detect and prevent the occurrence of care-
less responses, as training data containing incorrect labels may reduce the accuracy
of the machine learning model. Prior research has proposed machine learning-based
detection methods using smartphone screen operation logs as features to detect ”Sat-
isficing” without using evaluation scales. However, this method can only be used to
detect careless responses after all of the survey responses have been completed. There-
fore, if the data population is limited, the data may be insufficient due to the influence
of careless responses. Therefore, this study proposes a real-time method for detect-
ing careless responses in annotation tasks, especially named entity annotation. This
method utilizes features such as cursor movement and response time, obtained from
screen operations during the annotation task. We have developed a plugin for Label-
Studio, which records screen operations carried out during annotation tasks. Screen
operation logs were collected from graduate students at Nara Institute of Science and
Technology and cloudworkers, and machine learning was used to detect careless re-

sponses. We used LightGBM (LGBM) as the classification algorithm and performed

*Master’s Thesis, Graduate School of Science and Technology, Nara Institute of Science and Tech-
nology, March 15, 2024.
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evaluation using Leave-One-Participant-Out cross-validation. As a result of the exper-
iment with graduate students, an accuracy of 0.738 was obtained. The average cursor
movement, the number of clicks, and the number of text selections per label assign-
ment increased for careless responses, which was important in the classification. As a
result of data collection and validation experiments on crowdworkers, it is shown that
the classification accuracy is the same or slightly higher than in student experiments.
From the feature importance, we found that the number of assigned labels was impor-
tant for classification. We obtained an accuracy of 0.747 in the dataset that combining
data from students and crowdworkers, and the classification accuracy was improved by
increasing the number of data. Based on the feature importance, it is considered that
in these models, classification was performed by combining the number of assigned

labels and screen operation features.

Keywords:

Annotation, Crowdsourcing, Detection of Careless Responses, Machine Learning
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THMMBEREROAREZIITEML 72 KREES : 2020-1-2) .
PBETI, EBRTHWET /) T—Ya v X A28L0ENEZT—Z By MZ
DWTiER B,

411 7/ 57—23a VIR DOHE

AREBRIZBIIE7 /57—y a v EEe LT, THIROSE GikiTid T —X 2y
N18,19]) ZHWEZEARBE TN V272 HR{ L Uiz, ZOXETORFEEGER
DW, Mg - fizks - T Wg - BRI X0E - FEF ORI U CIEA fei—#
ZEAEXHLTIRVENEST S, Z0O4FEIZEY LR WERBPHEEILS )L
HEORENTH Y, FERXAZIZIE 2~ MO ERNROEFGREANEGEND. T
7=y avOFEFI2HICRTARICHET S, BARNLT ) F—YaryoE
HER % X 4 1ZRT.

"https://www.nii.ac.jp/dsc/idr/arukikata/

12



e N
ez TOL AR IIEBA N AR LU Uk, B AR 5 JR SRR

JUA
Mty (EEAE), - i (e

Migksa, (EAAG) - fisks (—ikdEd)

JoWz (BEAEAF) - ToWH ()

L SRR y

B4 MBRDAE HIRATEHT — 2y hE2HWEERERRY /7 — 3 > OE]

ARERIZT =Xy "OIBHARFELED 24 XEEIRLEZ., 2TOXADT
JT—=2arvoiky, BUSIIEEERENS 3002 R\ UZRKATDR AT A
D7) T—2avDlT42H-5T, KEBROEEKT L L.

412 7—49tv b

HERD B E AT T — &2y hDZ IV R hwb—A &, EEIZHERE D
TR VT RToEER AT (1 X)) OFERZILRL, #E@URETHZ21PAR
FETHD02HAT 5. HERE 61 AD> L, BB ITEEEFERL 72 56 A
DTF—RESFNRE TS, GILERE LT, X A7 ORIERED 10 KM, 549
PEDOT—2IZEUCTIFRFEME LTI RS, £72, INUNEHLED 208
L3 DDXENR2LXDAE ST27280, ZNsEAIEL U TSR ? S
HBOBR<. TVHIF - I NVEEOM AN T Ry b—A e —HL7ZED
DAIEfREE L, ZD L ZDF1score (F1fH) 28X A 7120 L TOFHIE L 5.
MFoR1, 2, 3&0&XA7 (13X8) TBWTFIfEZHETET 5.

Procisi XHID T ROV EIEE 0
recision = —
XD T ROV EEL
XHD T ROVfFE AR
Recall = —— < — = (2)
7S5 R Ry b—AD T )UK
Flscore — 2 * Precision * Recall 3)

Precision + Recall
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ARREE L A7 T FIEORMEIZDOWT, MENRAREDRN4DDEHEEIZ, T
R EARRE - (1 5i8R %2 1 DT DOETHET L LD ICRETS. £D72H, Fl
fl730.7 LA ED T RVF AT — X 2 @b)EE, 0.7 Kz AREEE U THRNT —
R4 b StuDyg ZEKT 5.

E7-, HRSEHEBIZBWTI ~NVHIFIZE L T, XFHD £N% £ TRIE
fRe AT UTEHR —BEHAT LG H 5. WHHEICHFAHHEDMEIIRD S
NTWBOITTIEERL, WRETET /FT—Ya BRI HOETCRET IHE
b, K7 ) TF—a fEETTNVGESOHBEARELRET LRI, EE
ZENI U TH ADOAFIZDOAR T RIVEMNETEEEREITONE. TD0,
XD £50% £ TOERD—HEEME AR LT, FIfizHEHL, T—X&v b
Stu D5 ZEET 5.

FERR U728 T — XXy MZEENEYIEE - FAREIZEOT — XM ER2I1TE
NZNITRT.

K2 BT Xy MIEEhET— 2 (FHER)
T—X%Ey hStuDyy | T—ZX+EY b StuD_s
e JEIRAS 421 521
AR E% 578 478

42 EFIOLMAE

7 —2X+% v b StuD4g, StuDisg TNENEHWTHEMEHEET VEMEL,
ETFEROMRZ s 5. AT, PMREEZZR U 72 ETHENE2E T
T5720Z, HE2—ANOWHEDT —XET AT =R U, TNUNDHERE
TR THFELUZETNVEFHET 5 TE%Z, 2TOWMEIZDOVWTHDIELITS
Leave-One-Participant-Out R Z#RFE (LOPOCV) ZHWAZ & & U7z, DD
fifif§ 4% & U T Precision, Recall, Accuracy ZFH\>, €T NV OFHtiZ17>. F7z,
ETNVOHEIZFHFG L TWARBMED AN Db, Vo FBICL5HEEEZHE T
5.

14



43 ERER - ER

F 3, £ 4 ICHEEEEIERTERD S R U - AR E 2 FE U 72 ' TV DSk
RE2RT. RPICIEMT — X OBEYIEE/ARBEEZNZ UK LT FHIL 726558
EF—XZBTRL, BRICOEETVOLIMIEEOEEZRT. T—&&v b
Stu D4 1% 0.690, ¥ —X %t > b StuD.sg 1% 0.738 D Accuracy TH > 7z. HlHH
o, BAXRHTY /T—YaryTiE, Mo—Rz2rE5 522705512, FRIE
BERE DML T VWEWVWZRE., TR E —BDAEMT )L e T 5551
HEIEEOFAEED L L <, EHITFEEEZITo TV AL LAWY EEFIZHHHI NG
MHZEEZOND. 72, DFITERRU 72T — X2 DWW TL#E Y] R/ A R B
FICTHREOEVWA/NI VWS LSIRBELTWSEEZONS. ERFEKNE LT,
7T = a MEEDOFERMIZE W TEREEE P ARNDRE 76 EDFANEX, XFE
BEIZL o THEUBXRAVEOHMGEAENE TSNS,

3 F—X+t v b Stu D4ig @ﬁ%ﬁ#ﬁ%%

Tl

SRl IS AR
& U 1] %5 287 176
B RREs 134 402

Precision: 0.612 Recall: 0.682 Accuracy: 0.690

K4 T2ty b StuDysy DOFHRER

Tl
SRl IS A RE%E
& ) 0] 2 413 154
B O RREs 108 324

Precision: 0.728 Recall: 0.793  Accuracy: 0.738

5, B6IZENTNDT — Xty b THREEOEEED G - 72 AL 20 @
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Zad. HOMEZSREEE R L, BEIOMAK S WIE & T ORHEE D ) HN
EOMEIZHEETHDLZ L %ERT. T—XEY hSuDyg, SuDisyDELSIZ
BWTHHEELD LA 20 HIZ A > TOW R IZ T R EEA DI [+ %
FLTWB., M6 T U580 (label.num) X, T ~IUF58D 57—V VEE)
-7V 7 SCEERENZE T 25R#&E (cursor_move/label, x_move/label,
y_move/label, click num/label, select num/label) 233 FHIZEETH 5 Z & 2353
5. F£72, ¥ A#E (mousespeed_y minls) X2 Vv Z[Hl@ (click_interval_min,
click_interval_avg) ®FRIZOFICEHETHD L VWX 5.

* label_num

* click_interval_min
*y_move/label

* cursor_move/label

* mousespeed_y_minls
* select_num/label
mousespeed_x_minls

* click_num/label
y_move/label_type

* y_move/time
mousespeed_x_min0.5s
select_num/time

* x_move/label
select_task/time
x_move_task/label_dup
mousespeed_y_min0.5s
select_num/label_dup

* cursor_move/time

mousespeed_max5s

* click_interval_avg

100 200 300 400 500 600 700

o

5 F—X+t v b StuDyg DREDEEE

—
N



* label_num

* x_move/label

* y_move/label

* select_num/label
mousespeed_max10s
click_interval_std

* click_num/Ilabel

* cursor_move/label
select_task/label

* click_interval_min
click_interval_max

* cursor_move/time
select_num
mousespeed_minls

* click_interval_avg

* y_move/ftime
mousespeed_x_max5s
mousespeed_x_min0.5s

mousespeed_std10s

* mousespeed_y_minis

o
'_\
o
o
N
o
o
w
o
o

400 500

6 T—X+wv b Stu D4so DREEDOEEE

W2, Y5507 =Xy M THREEOBEBELE DT LA H - 7-FiE D
s, TGO A=Y VEBEIE (&5 - 27V v 7 - XFHER AU
DWW, HEEIEEREE ARBEHE OLBEEZHOTHTX 7, K8, X 9ITKRT.
K&, =Xy MHTRERMERDENIZRNE WR S0, HEEEERECLE
RTCARRAIEHE, TNV EED =V VBEIE - 7)) v 7 [ - SCFER A
BzoWTIX, AREZRTIXTPREDNRE VDD, haflir S FRARMEIHIT T
DIEDIESDENRENI DML, 2D ehs, REREETIHERWPES
PINENRFERTH—VYNBER V) v 2, CFERR E OB EERIENS < 72 5K
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BRbdEEZAOND. TDDH, 71—V )VEEOEBE ORI - P, <
D A= OERY I E R DR NP RN E R SREE 2 M5 Z
ETHENRETEZLAREYRH S, /-, PBHEROFRKNE UTHEIF XS
DIFIANZIZBI U T, MEREEERAEERR IR L2V S RREE 2P &
THERIZOBEHEIBETE 2L EAOND.

o o
25000 o 25000 o
o
20000 o 20000 e
8 8
15000 2 15000 2
10000 10000
5000 i' 5000 i
0 0
BYEEH TREEH BYEER TREERH
(a) T—4 v kD, (b)T—4 v kD5
7 T NGO — Y VS E) &
o o
35 ° 35 o
30 4 ° 30 8
25 g 25 :
20 ° 20 g
15 15
10 4 10 2
0 0
BEUIEIEE TREEH BEYIEIEE TREEH
(a) ;—9‘&‘) |~Di0 (b);-@t‘y I“Dis()

B8 T NGO 2 ) v 7 [EE
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100 1

80 4

60 1

40 4

201

o 120 4
(o]
° 100
(o]
g 80
e
60 -
(o]
40
% 20—
BOESE FEESH

(@) =42+t v kD,

@ o0 00 ©o

e
(o]
BEER FREER

(b)T—%2t v kD5

9 NV G4 D SR U IR A
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5. 9590 RY—YVER

51 T—YINEEE

FNFERR L FRRIC 3 H TR AR WS 77 71 v EHWTERLZ S 5
TRV =V VI TOFEET - XAPEERE L CHET— X2y MZDOWTEHAT
5. RERIX, 259 RV =V VI Y—VYATHEI I RT =225 v —
3T =N —%xHke UTHERT, HRERIZZI IV NT—-TRT6 N, T
VY —X23 NDEF99 NTH o7z, HEREFEDONIRIE, 101855 60 RDF M40 4,
ZMESO#TH B, HilpEIC, LHEEHEE LTI1000 %2 K\, 7/ 75— a3y
EEZERLTHOVWZDOBROMEAHELZRT 2 L THFE T — X 20FT 5.

ETIX, EZBRTHW 27 /7 —Ya Vv X A72B8L0ENEZT—XEY MZ
DNWTHERB,

511 7/5—>avy9R7DHE

ARERITAINHEFR U X AR EZRZHANT, HARFELED 24 L% FERL 7=,
F7z, 32HITRUMAAEZE KL 72 20 R E 2 N T 572012, 2 Xofl#E
XA DENTEIMTHRE L. BECENTWARWEDORELZEL, 1 XH
FESRHERELEONR YT, 2 XHERHONRE L THEiTsZ & L.
BTOXANDT /) T—=>a vy, b U IIMEEFEE S 30 45 % #% U 72k
MCDRAIZANDT ) T—=2avDhTa2b 57T, KERDIEEKT L LT,

512 5—4%+tv b

A12THEFBRIZ, T—REY "DTIT TV R bhwlb—RY, FEEIZHERE D Z
RY VT T XA OFERZ L, #YIFRE - RREIZZHHIL T —X
oy MENET L. FEERSMNE I ANDON, FHREVITEEEZERLZ, DT —
R DMEHFFARE SN0 ADT — R Z DG T 5. FIER0TEDT R

*https://crowdworks. jp/
Shttps://www.lancers. jp/
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AT — X & WHIRE, 0.7 Kz ARFEEE L THRWT —&Z+£ v b Crowd D4
EAERTS 5 & BT, XFHD £50% £ TOHS —BH % EffE A7 LT, Fl{A
ZBEMELU, =&Y b CrowdDisg Z2/E%9 5. fERLZE&ET—XEY MZE
FNZEYMEE - AREIZEDOT — X X5 ITENTNITRT.

RIZ, FNEBROT—RE 759 R =YV ITEROT — X 2MAEDLET
TRy NEHEET L. FA—OFEORUEL T X)VHIFIOREIEER FHNT, T—
Aty MAllDLy & T =Xt v b AllDiso Z/ER L, @EIEE - AREIZD T —
AR AR 6IZETNTHRT.

£S5 KTy MIEENET =X (VT NV =YV TEE)
T—2X%Y bk CrowdDyg | T—&X &> b Crowd D5

T Y] 5] 750 924

AR 876 702

o6 £T Xty MIHEFEFNET— X QFERESD
T—X+¥Y NAllDyg | T—& %t v b All Dy
YA 1191 1463
AR 1435 1163

5.2 EFILOFEMEAE

7 —X v b Crowd Dyg, Crowd D.sy, All Dig, All DisgZHEI % AN THE
WEEET N EBEL, 7 WERZIHES 5. Z DK, Crowd Dy, Crowd D45
THEHR=ATA VEDENREREEZEDIGEL, BORVEGEDRELZHEHL,
ADFHEIE O E 2T 5. 428 L F U < LOPOCV IZ & b ZAEMGEEZ 1T,
Precision, Recall, Accuracy A\, €T VORI Z4T>. F7z, FAKRORHEE
EREEML L CWA GG, REEREEEIIANA TAREL 56085 5 [20].
ZDizD, VII Y=YV ITEBROETIVICELT, YRE21]1IC X5 EE
f&%F T 5 & & HIZ, Permutation importance [22] (2 X BFHEHED ET N ADF
HESREHTEI L LTS,
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53 RRER - ER

£ 7, K SICHEEMELE, SHE U -EARREE L Z0REEZ25OETE
BULEETIVOLEMEREZRT. RPICEMT — 2 OB RS/ AREEZTNT
TR U TFRU R E T — 2 TRL, £ FEICOEE TV ORFHMfEED
fi%zxR9. T—Xt Y b Crowd Dig 1% 0.694, T —Xt v b Crowd D5 1% 0.744
D Accuracy TH o7z, RN S, 43 HOFNEROFER L LT, FAES L
CIEAUECHERELZIE T2 IV TERLLEVWRAS., £/, T—XEY b
Crowd Dy 2R, =X+t v b Crowd Dysg TARERIE %2> CHEY]HZE & 45
HUTULES T2 28RN E LT, Ho—Rz2HRET S & TEtlmEg
DT —REEDNL R VRHEPERIZR 122 ENEZS5NS.

#7 7—X%EvY b Crowd Dy DAFERER GEAREED D)

Tl
Y] A% AR E%E
B i EIES 505 245
Bl rREs 253 623

Precision: 0.673 Recall: 0.666

Accuracy: 0.694

#8 T —XEv I Crowd Dysy D FRER GEOFHEEDD)

Tl
Y 0] 2 ARR[EE
R | EEIEE 789 135
M ORREE 281 421

Precision: 0.854 Recall: 0.737 Accuracy: 0.744

WIZ, 299 K=YV TEBROT—RE2HWEZT—X%y N T, R=ZAF71V
LOENRBEEZBRWTFELUEETVONEMREE2E9, R10IIRT. Aok
WERLDEEIZ, T—X %Y b Crowd Dig 1% 0.692, T —2X+t v b Crowd D5
1%0.732 D Accuracy %157z, Z DFERN S ZNRHEEIX, T — XY b Crowd Dy

22



DRERE ] EADEII/NI WD, =Xt v b Crowd Dysy TIIKEE R LIZEFE
LTWbEWnWzd., i, ZBe—HBOAZEMETSHT—2% Y b Crowd D4
TIEARRPIEF L AZRINTWED, HA—HEHATET— XY bk Crowd Disg
DB B & ARSI NDBERIIH 5 L DT — 212 U TEAZE 2 R TH;
BENEHTHLI L2 RET 5.

#9 T—XEvY b Crowd Dy DAFRER GERER L)

Tl
T ) [|] 25 AR[E%E
R | EEIEE 519 231
Bl O rREs 270 606

Precision: 0.692 Recall: 0.658 Accuracy: 0.692

# 10 7 —X+t v b Crowd Dysg DOFEAER (EoREERL)

Tl
BERrl | IS AR
B | EIES 749 175
B REmEg 260 442

Precision: 0.811 Recall: 0.742  Accuracy: 0.732

R, FINEBRE I I RV =YV TEBROT— X, EH6EE5LT7—XEv b
EHOWCEFEULZET VOSEMEEZR 11, £1212RF. 7—X&v b All Dy
120.700, T =X+ Y b All Dysg % 0.747 D Accuracy TH o7z, FERNS, FEA
EBROADT — XLy LKL T, E2—HOAZ EfL T 556 L0 —H
EHBRTAHEELLHIZBVWTHE T —XEEHEPT Z 2 T0.01 F2E, Accuracy D
M EE2THEIENTEREVWR S, ZIIIHERE DY 2, i R0 W Y] [a]
L RBEEDT—R2¥BRTEIENTELZLOTHEIEEZONS.

X 10, X 11, K12, K 13I2ZNTNDT—X ¥y b CREMEDOEEE N Eh >
7= AL 20 % /R 9. XMt SRR Z2 R L, BliOEDK 20V IEE T DR
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BUPDHEEEOR EICEETHB I L2 mRT. KD 5 TG (label num)
EDOT =Xty NCHERQBICHBETHLZ W05, £, ZNREEZE0
T—XEy D, T—X&Y b CrowdDig*T—%t > b Crowd D5y iZEWTIT,
— B D 7 1 REEE (y_move/time_base, click_interval 25% base) 3 ¥H 5D T — X
Y FOREROEEED LA A TWE I EDRDNDE. TDd, ENRHH
2, AEZ2ZRBUZREEZED 2R TEE720 DT — XD HFITKT
LTEHTHREEZONS.

#F11 T—X+v b All Dyy O/ 5EkER

Tl
T Y] 0] AR[AE
R | EYIEE 831 360
= ARIA% 428 1007
Precision: 0.698 Recall: 0.660 Accuracy: 0.700
K12 T—Z+Ev b All Dysy DO HEHKIR
Tl
Y] [ AREE
| EYIEE 1259 186
Bl OREEE 478 702

Precision: 0.871

Recall: 0.725 Accuracy: 0.747
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label_num
y_move/label_base
label_type_num
click_interval_min_base
mouse_speed_y_25%_5s
click_num/label_base
click_interval_25%
select_num/label_type
mouse_speed_y_min3s
click_interval_25%_base
mouse_speed_y_minl0s
click_interval_min
y_move/time
select_task/time
select_num/label
select_num/label_base
y_move/time_base
mouse_speed_y 25% 3s
click_interval_boxdiff

mousespeed_minls

o

500

1000

1500

2000

2500

10 ¥—%&+t v b Crowd Do DE#E O EEE

25

3000



label_num
cursor_move/label
label_type_num
select_task/time
y_move/time
click_interval_maxmindiff
click_interval_min
mousespeed_y_min3s
mousespeed_y_25%_3s
select_num/label
mousespeed_x_boxdiff_10s
mousespeed_y_min10s
mousespeed_y_min5
mousespeed_y 25%_5s
mousespeed_y_min0.5s
y_move/time_base
x_move/label_type
mouse_speed_y _25%_10s
click_interval_25%_base

click_interval_min_base

0

2000

4000

6000

8000

10000 12000

11 —2X+% v b Crowd Dysy DR EDEEE
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label_num I
label_type_num IS

select_num/label
click_num/label
select_task/label
select_num/label_type
mousespeed_y 25%_3s
select_task/label_type
mousespeed_y_min5s
x_move/label_type
count_3s
mousespeed_x_minls
click_num/label_type
mousespeed_y_25%_0.5s
mousespeed_y_min3
y_move/label
select_task/time
cursor_move/label
mousespeed_x_min10

y_move/label

0

1000 2000 3000 4000 5000 6000 7000 8000

12 7—X+t v b All Dy OREE O EEE
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label_num I
y_move/label_base
label_type_num
click_interval_min_base
mouse_speed_y_25%_5s
click_num/label_base
click_interval_25%
select_num/label_type
mouse_speed_y _min3s
click_interval_25%_base
mouse_speed_y_minl0s
click_interval_min
y_move/time
select_task/time
select_num/label
select_num/label_base
y_move/time_base
mouse_speed_y_25%_3s

click_interval_boxdiff

mousespeed_minls

o

500 1000 1500 2000 2500 3000

M 13 F—&t v b All Dysy DR 0 EEE

WINDT =Xty b TH T NIUAFEE (label_num) D FEEEDRFIZ E\ . AT
KT, YVAREX Y ) v 2B U CRBROR#EE 2 AT L TWwa
O, FEEREEIINA TAPELTWEAEEENH S, D720, Permutation
importance % FH W TCHIBEDETIVANDHFHGED S Z2ITS> 2 95, £ 13,
£ 14, £ 15 KR16IZTNTHNDFT—X+¥ v T Permutation Importance IZ & %
R D EF G D o 72 BAL 10 {8 2 R
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# 13 Permutation Importance iZ £ 2% 5-fZ (7 —4&X v b Crowd D)
R4 FHE
label num 0.1890 = 0.0344
mousespeed_y_boxdiff_0.5s | 0.0221 = 0.0098
click_interval maxmindiff | 0.0202 £ 0.0158

click interval _min 0.0147 = 0.0090
mousespeed_y_min10s 0.0141 = 0.0132
mousespeed_75%_10s 0.0135 = 0.0107

mousespeed_x_boxdiff 0.5s | 0.0129 £ 0.0131
mousespeed_boxdiff_0.5s 0.0095 = 0.0099
select_num/label_base 0.0104 = 0.0100
label_type_num 0.0104 = 0.0063

7 14 Permutation Importance {2 £ 52 5% (5 —4 % v b Crowd D.5q)

REBURA, H

label_num 0.2209 = 0.0556
mousespeed x_std10s | 0.0374 £ 0.0237
label_type_num 0.0233 £ 0.0143

mousespeed_x_minl0s | 0.0129 = 0.0157
mousespeed_minSs 0.0123 = 0.0039
mousespeed_x_25%_1s | 0.0117 £ 0.0072

select_num/time 0.0110 = 0.0049
mousespeed_max3s 0.0110 = 0.0092
y_move/time 0.0104 = 0.0063

mousespeed_25%_0.5s | 0.0104 = 0.0092
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7 15 Permutation Importance {2 X 2% 5% (5 —Xt v b All D4g)

R4 AHE
label num 0.1551 = 0.0176
select_num/label type 0.0129 = 0.0088
mousespeed _x_maxmindiff3s | 0.0129 = 0.0103
select_num/label 0.0125 £ 0.0117
count_3s 0.0118 = 0.0061
mousespeed x 25%_1s 0.0110 = 0.0181
click_num/label 0.0095 = 0.0168
mousespeed _max3s 0.0095 £ 0.0099
mousespeed x_25%_3s 0.0068 = 0.0046
mousespeed_y_boxdiff0.5s 0.0068 = 0.0089

% 16 Permutation Importance IZ L 2 &5 5% (F—Xt v b All D4sg)

R E FE K
label_num 0.1890 = 0.0092
select_task/label 0.0213 + 0.0232
select_num/label 0.0190 = 0.0110
label _type_num 0.0183 + 0.0124
x_move/label 0.0125 + 0.0104

mousespeed_y_min0.5s | 0.0114 + 0.0130
mousespeed_min10s 0.0091 = 0.0061
select_task/label_type | 0.0087 £ 0.0137
mousespeed_75%_0.5s | 0.0076 = 0.0068
select_num/time 0.0076 £ 0.0083

KOLEMNL, F5EEA10MHOREESY, HGICIIREEOTFELELZRT. &
KoV BBIC LB EOEEE LR LK, 7NUAEE (label num) DF
BENGWZ DS, ki, FRER - 250 RV -V UV ITEROT -2 %
GEEZT =&y b2 D TXFEREIBUZET 25 & (seleck_num/label type,
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select_num/label %) DHFGEENE . THiL, 43HIIRLEZED, AREET
TR WVPEDYNENRKN T EIROE A ERIEN L K RENOTHDHEEZS
ns.

BBIZ, DEHREED T OV 58 (label.num, label_type_num) (Zf&7F L T\
ZAREME A LR, &7 —Xty MIBWTENS 2 DORMEZFHI T
AR 2 B U, Accuracy DFHiZ175. &7 —X &y b &, FUIHIRT S
T RN EHOREZFE U o286 LEBEZTNZEND Accuracy %
FK1TITRT.

F 17 £F— 2Ly MBI B T OGO N ERE A DR

TF—Rty b T ROV SRR U | T OV 5808 0 I
Accuracy Accuracy
T —2X % v k Crowd Dy 0.674 0.694
T —2X+% Y b Crowd D5 0.725 0.744
T—2X%v h All D4g 0.681 0.700
T—2X+%v § All Disg 0.722 0.747

FRPOET =Xy b TINUMNEHEFLE LD 5725512 0.02 FRE Ac-
curacy WK R L TWBZ D005, ZOIZehs, TNIUGHORNEEDOE
BEIIENH DD, 7 AP ERNE O W RGO R E D AT E )
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