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Abstract: This study explores interaction design how does recipient avoid feeling unnecessary indebtedness to the
agent’s assistance. The agent is naturally treated like a human even though it is an artifact. This fact proves by
empirical studies such as the Media Equation phenomena. Accordingly, the agent’s devoted assistance makes
humans feel unnecessarily indebted to the benefit of the agent is anticipated. It is, however, unknown what human-
agent interaction does encourage or discourage such indebtedness. We conducted an online experiment in order to
explore the requirement of interaction to avoid feeling unnecessary indebtedness to the agent’s assistance. As a result,
this experiment could not clarify the requirement of indebtedness to the agent’s assistance, however, the result

afforded useful factors related to the next step.
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I
DownlLoad Exp. APP
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Lecture for Task1
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Quiz about Task1's operation
I
Task1: Delete Dots
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Lecture for Task2
I
Quiz about Task2's operation
I
Task2: Color Perception Task
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Questionnaire

aim : Giving subject indebtedness
outline: Supporting Agent assists subject achieve a task

aim: Mesuring subject's indebtedness
outline: Subject gives back Supporting Agent which sssisted in Task1
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Fig.1 : Flow of The Whole Experiment

RAOBRETHEZZTLTWS., LER-sTH T
A VERBHDY ZATZITONTIIREE & DMLEEN
HDHEEZT. BELEY AT EZDOREBITHONT
15 332 H TR RTWN 5.

3.3. EERERE

3.3.1. EBRTFIE

AEBR IR E TH I ERG HNEN -V =
VMR LT UL EMA O &R T 5 70,
e LT 2 OB AT - 72(K 1), KiREITEUR
V=, IA R, BEY— D3 oD —
WX o THERENTWD., #oRry— 2 TIHREON
BOBNEFENT A MERXTRENTZ(K2). Zh
(& BRI EITIREONS & B EEHR L7,
I A X — TIEBORNFICEAT 57 4 AHPIREN
A 3). ZAUZ L0 FERIG IE D HRNEZEL L
HELTCWDOINE I AR L. Y — T
FERERRE DR SIVER W DB L T AUCH FATE.
1 DHOBREIZX Ny MEEFREDelete Dots) ThH 5.
CHIFERGHEICODHEMNAEE S DL EEM
ELTUTHMETHS. Ky MEERECIEh
—Vx NREBRGIED ) NV~ ERE SET D 2
ET, ERipAHF IO AEE 5 272 2 D HOM}
AT T AR (Color Perception Task) T 5. Z 4L

[e—2iiA]

®LENB2DODI v aICRYVBATLEEEET,
®2oMIyyavoREFILTNLFIRBMACEESN-EAROF Y FEERTEIE

TY.

® Fy b EA—YATESysTE
(BT TOFy b CHBETEET)

HEZAET,

(ML 148

LTENY ZEATE, TIFIAIHD L gENIc

BEHHYETH, MHEHELTIREIN,
g ThHI»hEhET)

® My bt EobohohiZms » TREI)

O L—UHTRATERLS [JE] 2HFLTEEL,

LT &,

2 Horn Y — o O
Fig.2 : Screen for The Lecture Scene

[#8:2]

DEONEMNI v a VABOREE LTELGAELLAGELICTHODETIE
(T~ (V) DADFTORG [ERET 3] £#7 Vv 7 LTEEL,

HETBI<EFv M @

O rEaos

[Clegr A= r]

1THEY @ cELo THTRELSS.,

QOeozxns @)Bssafzmy

O ErssT O b s

[DES ]

3: A4 X —2DHHE
Fig.3 : Screen for The Quiz Scene




XEBRG HEOLHEMABORE I Z ET S L
ZAME L-ETH D, OEARHEEITY 2 &
TERWHEIT Ry MEEREIORS LB —
Yy hOREAM EIZEBRRLZ, Ny MEEBEIC
BWTEREMN LA LRI —T = PO
BT ERW AN, POREI—Y 2 MCE
BRLED E LEnaBIE L. Zhc kv Elhxz—
Tz FOIEDEOOEN AR O DR A
DORESNHEZ DB LT,

332, HRB L OBRNEMR Y A4 X

AP TITREICET 2B -n T T 7Y Lo
THRANTRENZ(K2). TS XD —EBO LR
DE DHOR & At T RE O WA EL 0 1 c B
fELZ2VREE CRREEICIEA TLE Y BN H D &
T2, EBIAFERIIA L TA VBN TEREINT
W5 ZHUT—HOERRIFENBERE HERLR
RIRCEBRAZITO ZLAEMT 5. ZUC XD FEhk
i B DOBIRIE N K IE L, BURONEBRARIZ®H LT
ZWENZ I RN D D EB LT U EOBRESED
O R TOHERW I T3 L CHEBRE OB D
Wb d X9 It ANLETH D EE X, ED
LHORY = DIRD I — NI A R— T dRT,
HBORNBEMER T A R % Fii L7z,

T A R —NIHory— v b TRICETr) R¥
CERTEHET A THD. VA A= T
ITHEORNBEICET 2RO 7 A AN HE S, EB
WHAHEIFZCEE L7 < IR b 3). ik
WHEIZFD I A X T4 RZ TR L, b
HFDINEET D I RE 2L CREZHET 5.
D& E DEREFE OEIE TIROZER )N 2 D125y
925 (X 4). BIENEMRE 7286, EirT v
4P — FRERSNRE — 8BTS, —FT
BIANRIEMRE > T256, REfarRt o o F—R
NEREN, BOERY—ICEBT S, Zhick
0 BRI E DB B o TR L 7RRBETF
Brichftes & &BHIE LTz,

9000000800000 000000000
9 0000000000000000000
9000000800800 00000000
000 0000 [ 11 ] 900
90000000 00000000
090000000 9909000000
200 000 [ 21 900
00000000 @ [ ]

9000000080080 900
990000000 00000060 90
200000000000 0000 900

X 5: Ky MHEREOMEEN R

Fig.5 : Work Screen for Delete Dots Assignment

Lecture for Task
[

Ask for task's operation

Correct

Incorrect

(=Translate task scene)

X 4: BUR&BRNEMER 7 A XDk
Fig.4 : Flow of The Lecture & Quiz

333, Ky MEERE

R MEERETIE, EREBIF L — Y VERIE
Lo TTF A AT LA RICERENTE Ry hE2HE
T HREEIT - 121X 5). EBRWIE N Z OFfEE =
BT DITITHIRFE NI E SNl Ky M &
i S S RTER bR n. Ry MIbh—Y
LD KTy TEIEIC L > THTe Z LN FARETH V),
AT Ry MR H 55— s £ Cir
SiFHZ & CHiE ErbEETAZENTES., E
Bt I Lo Ry SIbAIZIA ) TBIZ—D
FTORy hEBEWNHET S L) I RENT

K MEEFREO BT ERW hEic THEho—
¥ NOITENRERR I O BRI E S LT
<NTWVD] LFEHBIEDLZLTHD. TDDE
Bt DEIC Ky MEEREIIE=—Y = FOX
B LTITERTERpo72725 9 LR ST 544
ERHDH. FORDFRHE & L TRABEERETK
D 2 KATIZHT TIT D .

M 6: Fy haiHETLE——Y = b
Fig.6 : Supporting Agent to Delete Dots



<1ffre >

FERT 11X 20 LA E A L6 25 H 0 B
EMET DL RSN, 1 ifTH Tl3ERh =
—Vxy MIBGET, EhhbiThbhirorz. 1
W4T B D /b~ X BREFRE PN O 2R 2N IE A AT RE 72
NETH-o7-. 1 fifTH O BT ERH HEICR Y
MEEBRED 1 N TIEZEREEES &) 2 & 258k
EHBHZLTHS.

<2 fEfTH >

FERT 1 40 LN E B D 50 D Ry
FNEHET D IO ICRR S, 2 fifT B CIXERE
BRGE B 3 PR ICHEEZA 2 DEB = — Y = > R A
B LIZ(K 6). BB —y = > MIERW HE O
BEZ 2B YA FMGIEIC Ky &THEL, 23
B Ky k&I #H & R EE PR OF I A
NTHEELE. EBho—Y2 0 MIzo—Y 2 MH
BOI)Vv~wThHhs 23 HO Ky hEHEELEREET
O MRS Lz, RBEho— = F2H
ET25 2O Ny MIBEDO Ry hOZTH-T-
ZHUFRRICRE S BRI REORIRIC e > TRV &
HNEE 33 4THTHRARTWS. 26 T H O HAJIZER
wmhEC EBho—Y bR ERBHEBFDOH
MERICHFE LTSN TWD] LREsSEs2LT
Hot-.

TR B ERW IHITIL 2 fifTH TE—Y = b
EE EIZESG L Ry MEEZITH) 22 PO
ol ZTHUTEBRBHEDEST—T = MC
RLUTHREEZRVCLE) Z L 20T 5720 ThH
%, EBHHE OB — 2 = Moxtd B HIE,
EEOE T —Y 2 FOITEIE B D b &, W
OMNCRET DX v v TNERWG IFITHRGeA
TAEHEZTCLE>BRNRHD EEXTZ. koTZ
NEBHIE L.

3.3.4. AR IRE
BRI IR PR —Y = > MT
MLUTHBCE 2Mar 52, WRfTA%EBL %
FEMICHT 2 DEAAEORE SN EFUTEN
ERREET 5720 OFETH 5. REBRTIIERW )
ENEEAREICRY T2 & T, Bi=—Y =
VNORBIZHTAEELOERRITA LY, LE
HIBEENRE VI ERBITA L L TEEMREHREIC
FOEZEOMHTZ L1275 &V S RERIZ DN T
W5, 2B OPGRNRNL T D & S IX TR D E
BRCHH LM > TEV[8,13], AEBRIZBWT
HERNS PIHERZIT, KGR T2 2 &%
R L7,

RNy MEEREDO%, i BICEhT—Y 2 )

A B C

waesense (A Os Oc
wmresense (A Os. Oc
smacsense () A (@) Oe ‘ RE Hik

ABCO3DIMAN— FEELh LB S IR
HPBATED 7445 - THERL
TEEED, TUEAELRERE VE
MLTLESD,

B 7 T HUE O R
Fig.7 : Work Screen for Color Perception Task

DOEfgE & HIT TEAaWE AN ORI N -
DI-DOICBEMREBECTH IS TES N 0o E
DA vE—UBFRLE. 2T EBIEIT
Ry MEERECEhT—Y o bR RAD R
v ROBHEEL TW-ONETIK L. F1-, FEB
W I F IO REREE 2% <ATH X CEE LICERR
ENTVHE = —Y = hDOIERICEND Z &
R LT
BEIMAERE T, ERE I F X AT
3D I — REFELCHIZHE 2 D & O D BIAIZNANL {7
FETHEEEZITY (K7). Em Fichs 7Y
FRE L TED— RO EFEE L, IRERZ V%
T ECoEEL 1 jifTE Lz, 1— Fo@IX 1
T E T X A THBERT 22, 156172 & O
FEOHIEZEES E DN 2N L D 3D B ok
FERBLEH—EIND L OITKE L. BT
BUTHAR 5 BTV, ZRLABEOSIMNATE & Lz
FEER W DE 1L S BIH OREITHE TURRIHMEE DO X A
VI TEEARMREEKR T T ENTED. AF
FNR AR T R D FE R )12 & o TR HIZED
RWEWIMEEZFE->TWD., ZOHARTHN
XRETH D 5 EIOEITHNE T Li-tk, 3 <Ichik
THENIONEYBRATENTHD. ZNICHEDLL
TS EILL EORIT 2T o 72856, MR Zhax
—Vxr MR HIRBITEN E AT Z LN TE
5.

3.4. REREH

FEERIL 2 BERGEERE I T L. 2 DD
FiZnWaFive Ky MEEFED 2 fifT HIZ#ES S 1
2. 1 D HOERNTERR 138 OFEEER O 45 (2
K#E), 2 DHOBERITEY T~ —Y = FOIRDEE
QBAKHEYTH L. RG2S L L LIRS
H2X3=65%MLb. Uk, £1OBLEZAER



#* 1 EBRSM

Table 1 : 6 Conditions in The Experiment

Factor2 : Agent's Behavior
Short time Medium time Long time
High speed Medium speed Low speed
Factor! - Outcome Successful Suc—-SH Suc-MM Suc-LL
Unsuccessful Uns—SH Uns-MM Uns-LL
#F 2 BTV FORTF—HF R
Table 2 : Status for Supporting Agent by Conditions
Agent Type
Short time Medium time Long time
High speed Medium speed Low speed
Number of delete dots 23 23 23
Time to assist [sec.] 13 19 29
Moving speed [fps ] 2.25V 1.5V 1.0V

* V = constant number

* the number of “Time to support” is approximate
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Table3 : The Number of Subject, Mean,
and S.D. of Each Condition

condition n mean S.D.
Suc-SH 10 13.3000 6.0671
Suc—-MM 11 14.9091 10.9333
Suc-LL 11 11.8182 7.5175
Uns-SH 10 14.8000 5.5462
Uns—-MM 10 14.8000 6.1774
Uns-LL 10 11.0000 3.821




i — I 5
— T
* B2
12 — [
10
g 8
E
s 6
4
2
0
Al A2

. . [—
B2
30 . . s
L]
25
n 20 .
E ——
E 15
j— — | — |
5 —i
0
Al A2

49 : ERIMTERED 1 N7 b OFLERRATREL
Fig.9 : Mean of Trials per a Subject for Color Perception Task

Notes

Left fig. : Mean, Right fig. : The Number of trials per a subject
Factorl: Outcome{Suc, Uns}, Factor2: Agent'sBehavior{SH, MM, LL}
Main Ef fect for Factor1(F(s ez = 0.01,n.s.), Main Ef fect for Factor2(F(sez) = 1.20,n.5.)

Interaction for Factorl X 2( Fs¢,) = 0.13,n.5.)
*cf. Table3
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Fig.10 : The Evaluation for Supporting Agent
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