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Inappropriate response detection based on smartphone

screen operation in online survey*

Masaki Gogami

Abstract

In questionnaires, there is a problem of careless responses due to the attitude of
“Satisficing,” which is the attempt to complete a task as quickly and easily as possible.
In order to obtain results that are closer to the facts, detecting Satisficing and taking
some processes such as excluding the responses with Satisficing from the analysis tar-
gets are required. Then, variety of methods have been devised to detect Satisficing.
One of the method detects it based on response duration and other methods detect it by
adding questions that check violations of instructions or inconsistencies. However, the
former method cannot properly excludes samples whose response time is deliberately
padded. The latter approach is like screening respondents based on suspicion, and
these may cause respondents to lose their motivation and even make them Satisficing.
Therefore, a robust method for detecting Satisficing without using screening questions
is required. In a previous study, although a detection rate of 55.6% was reported as a
result of attempting detection by machine learning using features generated from the
response results, this is not a sufficient detection rate from the viewpoint of practical-
ity. Therefore, in this thesis, it was thought that a supervised ML model with higher
detection rate could be constructed by using answering behavior on screen as features.
However, (1) there is no questionnaire system that can record screen operations, and

(2) even if it can, it is unclear what features of answering behavior are associated with

*Master’s Thesis, Graduate School of Science and Technology, Nara Institute of Science and Tech-
nology, March 17, .
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Satisficing. We developed an answering behavior recording plug-in for LimeSurvey,
online questionnaire system used all over the world, and collected a large number of
data (5,692 people) in Japan. Then, a variety of features were examined and gen-
erated from answering behavior, and we constructed a ML model detecting careless
responses. As a result of evaluation by Leave One Out cross-validation, the detection
rate of careless response was 85.9%, which is much higher than the detection rate of
the previous study. Among the various features we proposed, we found that scrolling

(speed and length) in particular contributed to the detection of careless responses.

Keywords:

Online Survey, Satisficing, Inappropriate answer Detection, Machine learning, Touch

Gesture
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T = VAT LRI AT R T 2EEPHBE L 72D, Touch Analyzer
[Fkk, A7 =8V T 1 OBRTHEDD 5.



BHAOTY Y= 77V 75— aree@THET 205 HEEbEA SN,
HIET 2720 B L OCELOHMENE L, HiLEDOSIZOVWTERED
X e EHRTHIENTEDL. £, MNEEBT TV r—YarvizA /A=
5L WS SDORIRI Yy T4 YT BAETHY, AT —F ) T4 OMES
V7 TE%. —HT, 77— FEBERLBEONTHLHFDT 7 — b
VAT LATIERL, BEEN W T Y= T SV = a v EEAL, HE
BHIZENTBHEDNDD. ZORIE, EREEMIZBITETAV Yy e, 27—
TV TAHRRLARV. £z, FHIODVWTET VI — AT LEXYERLH
ET2DIFEVPINBIERTH Y, KRETA— AW ATXREHKTIER S FRITH
e #2220 PR NnzD, ZOHKIFERE LS VHEW.

Web XR—=Y DRHED7=DIZA—Y ETOI—FDFH 2 — b <y TETAH
{3 % ClickTale [25] 72 & DY — L AIZDODWTHMET L7, L Lo, I
PEDE WK, 7 27— MIRHME U 72 B ET — X DFERIE T E QWA T A
Dy e LTEIFSNT-.

WAED Web 7 > r— RV AT L& ULTIEL LN T WS HDIZ, Google Form,
SurveyMonkey, LimeSurvey 3 %. Zh o & HWTHREE 2 FEHTE L, £
ans 7 F)r—varEELBEIZEN. 2055 Google Form & SurveyMon-
key ZV—C AL L TEHINTE D, FHAZEFEIEDO 70T T LAEMAALR
Mz <, Bffxm- TV AT LANERTER\W. — T, LimeSurvey (4 —7
YY—=RATHY, 774 UTHBIZHIEL 728 2 i O AL D 5.
ARG TRIE & 72 5 JavaScript TR Y F ¥ 2 AF ¥ —R[EE WA % B3 2 K
FEATEILETES,

INS&T Tu—FORRER[EEZERL, BHEOEBRNE, 2T LAOHLRME
RHLEEDBID S, AL TIX LimeSurvey Z X— AL U2V AT L ZRET
% Z & ¥ L7-. LimeSurvey %, Google Form [26] X° Survey Monkey [27] %5 & 1352
720, JavaScript # HWTHED 7 714 VARERT 2 Z 2D ARETH . B4l
ZOMEMAZINT, R VISRTEBERET -2 2G5 7771 (LA,
Operation Logger & L&) ZMEIZHIFE L, RIFEIEIGISAIRERT v r— Y
AT LEMEHELU. RV AT LAOM#BI %K 112”3, Operation Logger D& A
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%1%, LimeSurvey 2 RZ AT 1 7§57 7Y r—3 a ¥ —/\ EIZ JavaScript &
PHP D7 7 A VEFLEL, Y — ¥ ANOERGEREHEIH T JavaScript 7 7 1 )V Dt
AIAAEREETDDATHD. ZHUZED, EHERE TR I N D MERHERE T —
R AEBIET — 2N T — XA R=2 s 5. b, BEEE[IZY 7 b
D7 DBMPHREDEEN—YIBE RN, mWEHEEZETEVATLE
o TW5,

7 — MERIE
.,'. LimeSurvey —  [[TTTTTTTT >
~—1—1 T
- -l' Operation Logger
= - /71 —
ToEN=R Q Eh @@X%WT AT—hT7Hv
L L |

M1 &SR T v — NV AT L OS]

4.2 Operation Logger CiCékd 257 —%

Operation Logger IZEWTT — X ZHHETH5M NV MIKRTHE Xy FA X
b, BREDOX Y T, TEXAMDOANDIFEHETHS.

2w FA XY hOFESHIL, touchstart, touchmove, touchend D 3FEHTH D, %
NENAZ Y — U DHRE2RAU B, f5AA 2 Y — > ETEHWTWARE, 7
A7) =V aHNTBRIDOR A I VT THKTE. IN6DRA IV IITEITS
RiZll, BEANOMEE, X— Eigh o OBEIE, Xy FA X2 OMMEEZIEL,
F=RAR=2IZKT 5. ko, [R7u—VE|, T2za—)ViE#], [
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sa—)VRE], 27— Ve, HEERERPRT E 2R8I 2T 5
ZEMTEB.

BRI E 2y T UXA I 07T, FIERL, BROID, #EREO ID % B
BI5. Zhizky, Vyh—MERO TERBEAOEEHRE] & DEREOZE
W] 2T HILNTES.

TXAMEATIUZZA I V7T, FIERL, RO ID, AJNE, La—
RAER M) HOBEEZEEL, FT—XRX—2IZKNT 5. Zhizky, HbEk
EAD THHEROEIZERHE], [ F 2 N OHIBREIEL, 7% A b OHIRE] 2
HTE5. TFANANFORRBREMZMG UZFER, 1 Va—RF24KT 24
1 IV TATIDR R 1R, TT Y — Mo ATI~NDEYI b EDLD ],
(AWM ET V= ADYOEDLY |, [T —HAAT T ] & U7

IN6DT—RADPEBEINT VBT —RXR=ZADAA VT =TI THFAb
T—=TNVDAZ)—=>ay bEX2, 3I1ZR7. M2HTiE, Vyh—MER,
AR R TN ZTNOBEMIZEZE L ZBICFAINE L I—-ROfl2RT. £
7z, R=YORHRERD S 1 ME ORI £ TORFMZHEIZ, 30 EALO [ E R
ZHGT A0 RS, 3T, BHEBEADOREHRIZTF A MDOEFEZ L
GG ER I NS T — X DOHlERT.
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eventName XAxis yAxis dateTime msTime selectedAnswer selectedQuestion scrollY Eﬁ
hci_android_1_2 0 0 20191205163323 1575531203252 start start o +
touchstart 258 461 20191205163326 1575531206463 0 Fl:ﬁ
touchmove 258 452 20191205163326 1575531206525 0 0 0 $
touchmove 259 449 20191205163326 1575531206553 0 0 0 ﬁl.L
touchmove 269 397 20191205163326 1575531206739 O 0 0
touchmove 277 397 20191205163326 1575531206939 0 0 21 a)
tatchmave 280 397 20191205163327 1575531207146 0 0 30 E
igmﬂ:zit 280 397 20191205163327 1575531207151 O 0 30 ;§
52 392 20191205163327 1575531207837 0 0 33 W
Itouchend 57} 392 20191205163327 1575531207881 A2 574166X6X17 33 | Hg-f
touchstart 254 536 20191205163328 1575531208444 0 0 33 Fﬂﬁ
touchmove 254 525 20191205163328 1575531208522 0
eventName XAxis YyAxis dateTime msTime selectedAnswer selectedQuestion sc _6293
touchmove 256 520 20191205163328 1575531208545 0 0 4y
touchmove 304 525 20191205163328 1575531208745 0 0 151
touchmove 308 526 20191205163328 1575531208771 O 0 157
touchend 308 526 20191205163328 1575531208772 0 0 157
touchstart 262 634 20191205163329 1575531209788 O 0 173
touchmove 262 624 20191205163329 1575531209886 0 0 173
touchmove 263 626 20191205163329 1575531209909 O 0 181
touchmove 293 619 20191205163330 1575531210075 O 0 247
E m Eamﬁz Et 3 619 20191205163330 1575531210075 0 0 247
) 691 20191205163337 1575531217678 0 0 287
Itouchend 239 691 20191205163337 1575531217735 focusinl 574166X6X18 287 I
touchstart 50 775 20191205163411 1575531251278 O 0 570
— — »
2 WET2T =X (A1 VT —T))
id dateTime msTime selectedAnswer selectedQuestion
hci_androi 20191210191812 1575973092774 start start
focusinl 20191210191824 1575973104635 FAD 574166X5X15
focusini 20191210191825 1575973105279 FhDEHi(L 574166X5X15
focusini 20191210191830 1575973110447 FhDERIEARTY 574166X5X15
hci_androi 20191210191841 1575973121351 start start
focusini 20191210191903 1575973143845 HAHMES TS 574166X6X18
focusini 20191210191912 1575973152626 HAlihMED TLIBAmMazon/RED @ x w E E 574166X6X18
focusin1 20191210191917 1575973157990 HAJ3HE S TLI\BAmMazon/2 & DR h=3w n 574166X6X18
focusini 20191210191919 1575973159288 A RHMES TLIHAMaz ’lé’"g):n’\ w1527 1] 574166X6X18
focusini 20191210191924 1575973164176 Jf/umh‘@')"(l,\?nAma‘)n@& S SV DTS %EEST 574166X6X18
focusini 20191210191929 1575973169210 Hr/u?‘;ih‘ﬁ:?(b‘%’ﬂmion@@?‘/ b= avEXDD7—F%EST. 574166X6X18
focusini 20191210191929 1575973169744 dAldhEoT L\Z)Amai)n t O L2 av P IDT—SEFE ST, 574166X6X18
focusini 20191210191930 1575973170971 HAFHMES TLIZAmazgn & oy S =y E S DT —A%ES T 574166X6X18
focusin1 20191210191939 1575973179746 A JSHME DTL\QAmazon’h\mq&\y rravbEdnF—s%Eo>T, 'S - & 574166X6X18
focusini 20191210191942 1575973182955 HAGHUED CLIBAMazonELDRY ho 3w E D05 —&%lE> T, HlkEC . 574166X6X18
focusini 20191210191944 1575973184188 HAJSHMED TLIGAmMazon ARy F= vl 2D DF —F%HE5 T, i@% - 574166X6X18
focusini 20191210191945 1575973185224 A AMEHUES TLISAmazonEH\DRY h=3 v E I DT —F%{ES T, HEEH 574166X6X18
focusini 20191210191950 1575973190980 A A ES TLIBAMazonEHDRY F 3w E S IDF —S%{EST, H ‘ETDLO 574166X6X18
e ISR (5T EE FAIEHNES TS Amazon EHDRY hS3 v ESIDT —SF%ES T, HBENRET LS8 SR

3 ST 57—

L&

ZXOW (FFANTF—T)I)
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5. ERIEER

4 TR AR 72 E#EEFL S 7T 27 1 > Operation Logger % FA\WNT, 2FX 7 2k
& » Satisficing & DBEfRZ AT 272D DHAFEREZ 2 OFEMEL=. 5.1HTT
V= FARIZDWTHAR S, 52fiTlE, Satisficing #5fEH L f, Tz
ARG BT B AEYAIEDERZIZDOWTIRR S, 53HITIE, ZLELUFHEE
Satisficing & DR ZHE T & - DITHRENO L EZNRIZE LT v 77—
b O(HATEER D I2OWTHRAS. 548 TR, BT 7 — bPAEBINTNS
BETHEIIT7I R =V ETCT v —MeFEML (FHRiER2), ELLE
FHEUR S DWW CAEY) BB & B Y RIS RO I KGN 2 223D 5 D 7 & BGEE U
2. 2B, AREIZE T 27 7 — MIRBEMBIFEMRKFHRERTFANEZNR L
AW T MBI AZE R O&KRE 2T THEMEL 72 OKEREF S :2020-1-2) .

51 75— bMABE

7 v — NEBRTHW-EMEOMKZ X 41213, ZOERMEIX=HS [16]
DAL TWAEMZE 28] D55, Bigd NE, HBERIERE, RMMCK, 7
T—=FANDEFR=2arELUDQS, ARSH S vh— MERHD %2 X—
AL U, MD3[EZEFE L. 1 jiEIE, BRTS1~6 LT 15~17 =T D8
MThHsd. 2/mHIE, ARS ODEMNZFEIEHFICES NI TE20IIXI—F
Mz 1TMEMUZMRTHS. 35HIE, DQS DERMM S R— UL TR—Y
RKEIZEEZINTWZ728, DQS OERMEFZME S NRWZHIZ 3o U,
R—YREPHEZE T THELZMTH L. BRI, 217 =, 128
(SE:BEY wh— MER 1241, BHHERER4[0) <, FEELRE? 1557
DEMEL L.

BR=IVIZDWTHHT 5. I3 R=VFEEEDOHEAENEZIEGTS7-0
DEMTHE. 4 R=VHRHEEID 2 TSI 74 VDV AT LEIETE720
DEDTHD. SR=VHIEFAEEZ DA77 = )VEIEDOR—ZF 1 > %G
TEHEEOOEMTHD. fle LT, R=AF7A VEHHIR—=Y 2 A A VERR—=Y
DEBEOT V7 — b EEDAZ ) —>¥ay &M SIORT. BEEIET AR
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Azu—)V L THEZEDS. BEANFIE, K5 () DLIIT, H5:ERE%E
BIRT B EDIHRTE2HOTHS. —MNARERME D BLRAW T A FAYKL,
Satisficing 23FEFL LIZ K WREETD 2 7 u — V4782 2Hlld 5. Zhid, #kd
LEMETH A EEZEHNOMMM A 70— )Ll EE2 BT 3 20IZZHILZ. 6
R—VHEMREEZ 12, BHEREREMIZBE T2 1 XFH 72 0 OHIEREE
TRINDHIREDOR—AT A VT 2720DEMTHS. fHE L E
% A1 BB OHIREE Z XFECHRAE L 2%, SREEDOHIREDOR—ZF
Ay Ul TR ETRARZT F A b OHIREES & OHIRE O [ E N iR
7% (delete_num_Selfdev, delete_rate_Selfdev) #HH T B7-DIZFHHILZ. 7~14
R=YHIZOHREZ T 2 EMFEEZH W, 2055, 8,10, 12 X—YH
12 DQS DEM %, 9,11 R—YHIZ ARS DEMZFIE L 7~. DQS & ARS (2D
TIFIREITHIAT 5. 15~17 R—=YHTIX, fHLHBETEERNOEMZH T 7-.
BE, A VONETHDTX—YHURIEHAEREREZ OFF & Lz, 7z,
HHEGBRIERDO XX THE —DORMETH 5720, XFBIEEEZRL L L.

A ERE
—————p
R—EE -+ 1 2 3 4 5 6:7 8 8 10 11 12 13 14 15 16 17
mpgzg -2 2|27 ]2 ]88 |22[E8]21 1|1 ]1]2

X 4 ERIEHE OB
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HEDHTEES W ZEATEFS W L iEFR IR ABITE

oL HBTIHESHW Fol{HTRESHW

HEDHTIRESHEW BEDHTIEES BN

Y55 EH AL EE5EBEWVNAHN
PYRHTIEED
PYHTIEES
£ HBTIEES
< HTEHES

MiFmETILS>OIIFER
PRHTEES ZRATTSW
Fol<HTRESHEWN
FoldHTRESHWN
HBEDHTEIESHTW
HEDHTEHESTEW
EESEBWALN

EESEHWN N

POBTIEES
¢ L
PPHTIEED PP
(@ N—ZAF A VEHIR— (b) X1 VERR—Y

X5 EBEOT7 v — b NHEIDOAZ ) =Y ay b

5.2 FEtyEE

AW T, IAN#EY)EZ ] %2 DQS (Directed Question Scale) & ARS (Attentive
Responding Scale) @ 2 D ® Satisficing 8 EDOWTER L. %2 2 DHW
=DIE, T o DIRENEZL L8705 Satisficing ZH BT 5720 TH 5.

DQS [2] {F, FIZEDOHERXZEMEFFNIIHKEL, T OHRRIIKDLED o725
# Satisficing TH 5 L T 2EETH 5. AHFFETIE, 3D DQS #:%EL, 1
M EFRRIZK U720 % U 7285462 Satisficing TH 5 & E&E L 7z. ARS [2] 121,
Inconsistency & Infrequency &\ 2 ff¥H43% 5. Inconsystency 1%, HZAMFE U T
SR IR U 7 E RN S B RIEDEMNTEH T2 DTH 5. 11 DER
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WIS 520 DEEH 11 L ETH X Satisficing TH 5 & X35, Infrequency
&, EIRAIZHED DNEIRT 5 L E I NS ENEAFET 2 EM 2T, FOM
REEIR & FEEITER S NEZ RO E S IZEHT 523D TH L. 11 [HDESD
BRI 12 LA ETHNIX Satisficing TH S &IN5, AW TIE, Inconsistency &
Infrequency D ¥'5 55 1 DTH Satisficing TH Y > 7% ARS 2IKIZ DWW T
@ [Satisficing] & U7z. RWIETIZZINS DIFEEZZIZ, EMILe7is IR
HMY)EEE ] % TDQS, ARS i DIEIET Satisficing TH B [HEH | L EHEL .

mE, ZoMIZ LIZUIKHW S5 IMC (Instructional Manipulation Check) [5]
X, 72— N DREIEANIRZT RS EUR & FIEE P EMICERR L TWH Y
IMEF IV ITEEDTHSD. AR THWZERMEI TR IR R BUR &
THEMZEEATWERWZ®, IMC % Satisficing $822 & U THIH T & 2\ & fkr
L, HLRN> 7.

5.3 EriEER1

Operation Logger Dffi LR B EMERR &, FUdkS N D [FIERHAIET — XD S AR T
& R & Satisficing D BIFRVEZ MG 2 72 D ITARERR 2 FEi L 7-.

53.1 EEBRFHE

. IREANDOFETH ERDT V75— N ORIEZKFL, FHDAY— 7%
VEHWTHEL TS WT— X 2L L 7. BIEMERDIEMRT — X 25083 5
728D1Z, A1 IR 0D [E) T ] 5 OD A 7 ki U 7.

[EAE R 2 M L7z 2 25, DQS IZDWT I Satisficing FIZA30/:TH D, ARS
IZD\WT % Inconsistency DEX W 24:H 0 72DATH o7z, T DFEERD 51X Sat-
isficing & [M]Z#AIEDBIRZ DM 5 2 &N TE R\ 728, Satisficing D3FEHLT 5
EOIBIMTHED T >V r— NEBRZ 2[HFEMHET S22 Uiz, 2EHDEKRD
oW, 1THEEFECT7 7 —MZEE LR TR SRV E WS HAZIZL >
T, Satisficing WHBLL X T WHIEREZHEET LI L ThHo7z. £/, 3EHEHD
FERTIE, [IE5E THRIZS00 YD 2 A h— ReMNET 58254, AFERR
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BIHA T 12 & > T Satisficing BAFHEH UIZ WHEBREOMELZM 7. $2 05
C, 1EHOEMRIZ2HBHOEMB X 252 57-0DX I —FEEE L, Satisficing 3
FELUPTVWEHELZ20HE, FHUIC WERE L2 3 [ H % 72080
He LT,

532 #ER

£, Operation Logger DENEREZRIZ DWW TIE, Fidk U 728 & [ /e T —
ReWEL, MERCEEERTWS Z 2R L -,

BEBROMBGHERZ2EIZ, DQS-ARS D7 7 AT L DY HEREH T L 724
HA2K 21277, DQS IZBILTIX, DQS 3D 5 befMiERIZ> 72581
Inot_Satisficing DQS |, 1[I E¥ERIZiED L5 725613 [Satisficing DQSJ &
WD I )L EID Y T72. ARS & Inconsistency & Infrequency D 2 fli¥Hdb % 728,
H 6 H Satisficing TR\WH > 7 )L % [not_Satisficing ARS] , ¥5H 5001 DH
Satisficing Tdh 5V > 7V % TISatisficing ARS_.OR], &% 5% Satisficing TH %
Y 7% [Satisficing ARS_AND| &5 T ~X)UIZE D B Trz,

BRI 12 3D\ 72 Satisficing DL 3 [MDFEERZ @ L TR E R/ R o 7.
72, DQS IZ2WT I Satisficing DEEHBFLEL 2D > 7. ARSIZDWTI,
3DODEMOAERZ X 612779, HiiiliH Inconsistency, #iiifi A Infrequency D1E %
RUTED, ROMRIEZENZTNO Satisficing LHIET HMETHD. £72, Y
Y INVDERBOEFIIMEHOFER»PZERL, BHEUY Y TR U EEED
FERZ XY, Satisficing DI E U TIFRELENIZRVWEOD, [MEHFRAMNTE
B2 30fREETSE, 2MHEHDOAA3EHEK D BEIREWEAAS RS
iz,
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7% 2 Satisficing D27 7 A DRIEE (WF5EE N FHFTEER)

. O &2 [14]
Satisficing 512 IR 75 ZADEREA
1EIE 2[HH 3[EH
DOS not_Satisficing DQS  DQS %% Satisficing T7&\\Af 7 7 7
Satisficing_DQS DQS 7% Satisficing T® 5 ## 0 0 0
not_Satisficing_ ARS  ARS 7° Satisficing T72 W\ Ef 5 4 5
A ARS D EH 59 —D )
ARS Satisficing_ ARS_OR Satisficing T & 5 2 3 2
Satisficing_ ARS_AND  ARS ODiij /i 7)* Satisficing T 5 fif 0 0 0
o2 %3 ® Subjectl
12 Frerrennnrnnanax S T 2 2 e ................ Subject2
Subject3
104 3 ol 3 Subject4
: Subject5
g . 1 ® Subject6
= 8 ¢ : ® Subject?
= .
" :
< 6 1 :
B 2 3 ol 2
4 ;1
: 1
2 x3
ol
2 4 6 8 10 12
ARS_Incons

X 6 HETFEER1 D ARS OFLEHR

ZZTIRIZ, EER2 & 3DEDENN S, ARS EERHHMEORBBRE 7oy L
72. FHZARS LHHEEDH B KD ICR S NZRHHEIZDOWTK 7, 81T/, M
M2TEIHD ARS IZDWT, EERR2 N OER3 25|\ fHTH L. DE b, FEhR2
DFHMNARS WREL LB L VWS BTN - 72 FIEDHEE 2 5. HtdlNEIZ, X
o0 —)VEEOEEEMFESE, Vv Hh—bOEERKIZOWTHEU S EBR2 25

19



FER3 ZFWEZRT. TNODTIE, MEETRESNZZYTDSE, &F
—RBIZETAY TN\, DF D, ARS OEENNIAE > TRFFEEL L
TWBZ L aRTD, TN ORHEIZAHELEZEOMINICET S 9 5 Al getEds
mWEEZLOND.

+ 0.107, 0.101,
6| : :
> : ] :
3 0.05 5 .| 0.05 .
= : ; .
o) Do s e
S 0.00 5 0.00 5
) : :
o
0 -0.05 ~0.051
fe)
—
o -0.10 ~0.10
0
-2 0 2 -1 0 1 2 3
ARS Infreq_diff ARS Incons_diff

X7 A7 0 —)VEEDREEMRE S ARS DL 2, 3HEDE
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B, EPSIHIZEBRDOT v — MOFRRIEE 725 TW 5. HtillESER O [F1%
LRl Z, MAIEREIEHEID 2RY. 727 — FRKEZRIZE SN S AR
A4 7 DRKIE, 77— bhDAXAINVIZENTWRWT tf%%t%i%h%
ZoftzEd, TV — PHBTEVREZNTTWE T —A0H 5. il [[
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54 ERIEER2

HATFER 1 TIX, MEENOFEZ NG L L2720, Satisficing T 5 [\IEH
DL, AEYIAIEDORLICHFS T ERBED ANV +RITTELr o7, 2D
2, 7739V —=V I EHVTRAENRELET VT — DT —XT,
FERZUREEIZ DO WTAEY)RIER & @RISR ORICHEIN AR D B0 E
D & MGEEL 7.

541 ERFHEZ

AREBRIE, A4 70T — MR EBIIEREINTVWE I IRV =T
DEHEE LT, Yahoo!Z 77 RV =Y v F &AWz, RIEHICITEME LT, 1
L7720 SPHHYDKRA > b a5 Uz, 72, BIFICHWSIHEIFAT— K
T A VIZBRE L7z, ARTRETZ2FREIR Y F AT ) — U EH I N T WS
KThhix, 271y b/ —FPCIZBHIGARETHE EEAOND. 72721,
H A AN —ELL EREL 25 L, BRSCRERE DM EORLENZED S 7
O, TNEDHIEERE T DAY= b 7 VIZBRELRZ. £z, A¥—)
7 & VO THEEY A ARSIV T 52, EAEOBA»S6H, &
DEDIBRAR =N T+ VIZHHEHATE 3 Satisficing RIEET N TH B Z EDEZE
LWz, ZNLLEDHIFRIZER T2 o7z, A — 74 VIZRET 5 HikX, 2
FJURY =YV IHA M LEDRATHIME T V= FDAX — FEHETAY —
74 v TRIET D LIRSS XEEZGH L. £/, Operation Logger
T Javascript IZ & > THFIZCHW AR Z Gk L, A~ — M7 YA OFEZE I
IR S BRI L 7=,

9, HAOMIZL o TNET B2 v Ty XE2PRELZ. BRETIZ08 &
U, EfEEFIOHRIE, RK541ITRT =S [16] 23S U IEZ 2HITHRE
U7z, ZhUd, AMZEIZEWT =TS [16] AR L TV A EME L2 FEITER L
727 = e HWTERZIT R 72720 TH B, KBIFEO Y [ZE DEH
(DQS # X 4D, ARS Inconsistency F 7z 1% ARS Infrequency i#J<) (2 > 72 R
YIRIZERFFRE T E WD, KERTLHE 72538 KIHE DQS D VIMEAH 4%

23



DT, 004 & L7,

£ 3 =i S DR U 7245 Satisficing FERZ D E [ R
Satisficing fE &% R HR
ARS (Inconsistency) 4.7%
ARS (Infrequency) 9.0%
DQS 2.2~5.6%

INSDEREZHWCEHALEZLE Z5, WMHIMEIZEWTHRERY Y TV A
X818 TH o7z, TI T, EHMEIEHEOKLZEL CTHEIFERTIE 1000 AD
[\ 2 HZEL -,

54.2 WEtRRE

AEBRTIE, FIEH 1000 ADS5 5, EEEET—XORMMAIZHEZELZ 817 A
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