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PURPOSE The current study examined how baseball fans evaluate a robot
umpire from the perspective of the human-robot interaction. In particular, this

study examined whether baseball fans evaluated more positively a robot umpire

Correspondence*
Wonseok(Eric) Jang
wjang@skku.edu

depending on whether a robot or a human umpire has the final authority to make
ball-strike decisions, when the ball-strike decision contradicts with each other.
Furthermore, the different types of expertise (baseball vs. image analysis) embedded

in robot umpire and fans’ levels of technology adoption were used to examine the
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relationship between umpire type and evaluations of robot umpire. METHODS
This study used 2 (final decision maker: robot vs. human umpire) by 2 (different
types of expertise embedded in robot umpire: baseball vs. image analysis) by 2
(different levels of technology adoption: low vs. high) between-subjects design.
RESULTS The results indicated that when a robot umpire had the final authority to

make ball-strike decisions, baseball fans evaluated more positively the adoption of
robot umpire, when image analysis expertise was embedded in the robot umpire
rather than baseball expertise. Meanwhile, baseball fans evaluated more positively
the adoption of robot umpire when baseball expertise was embedded in a robot
umpire rather than image analysis expertise. CONCLUSIONS The current study
provides meaningful implications regarding how to design an effective system for
the operation of robot umpire in baseball.

ME

AmzoA 0412 Bl WS glom olHet o4l Haskt
7| gioh mRAExL Feglo] AL 7140] FAsL ot g &
of, meETE v o REAAHVARE Eslo] ATHITS] 041S
Eol/] 9] et glon) nd e 22000] 20 Ae
A Qe Tom Bl UE A e Aoig 42 we
29 oFF ST odoRysl Af2g 4 okl 2000, 224

(Prlce & Wolfers, 2010),
thoFel @ 40 FFS T
‘_7\_}’9”&8 201%]1 u]= LRokof| 4] o 7
Wl o gk A|lZ0 2 ShAkSHAE o=k 34,000
OF 22 QA e AS A4S

7H«] 2’3
o]tiWilliams, 2019). o]}

CC This is an open-access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.

Stz A2 S F83F Adolrh. @42 A7) 37430l weigt J3F
2018 & ofujet ol 47 AA 2F L Hael A7l
A 9 #HKang & Jung, 2017; Kim, 2020). 95 E°], Park et
al.(2020) A7+l w2 T o] st T84S WE F7] A FY

(@g=e} ”PE‘—EM A BrolAtel e vtk ekt
W Toprl 7T 0418 HAs Y8 2w &

92 Zu|ska 9ick. 20204 89 4% FAA 2l Av]o] Hgoz
234050] £IEglon F% KBO 17 27 A7]0] 234l% =9
2 98 2u1ska 9tk v LroprE Ryl £ AYstn

glom @7 sloluel 1 4]e] WA oR RAwe A8l B-
AEejolZ WYL ok 9tk o]9} o] 2R Aol Tt Tilo] F
SE2 751 SOl BTt obd 2Rl tie Mo 914]
& S AL R 4Rl

3 9 Bl mokr WY YW FHHL kol 919
2RATE =S ZRAVE 7147 0F2 As) 55 o4
2 WIIE Stk o]t 240 Hit s e 2RAlE =0 o
3 AEE $YsHs v glol Fa31 Teislolol & A % shol

AKFostAT

440

© Korea Institute of Sport Science


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

Evaluations of Robot Umpire

441

o
At whabA o Wbl tigt Ay =&
= 57] YoM = olERt A7 HE A dES 7HA= o] 2E4w
ERlof| gt 914S 3 A0 & WS 4= QL&A o gt T =

o7} " g sirt,
E JFE= & eE d2(Algorithm aversion) °]22 vl o2
At Izl WAgo] YXA|okA] 9 wf, A7H4lEo]
A

1= /\
Aol MORHE FHH WS o 4 U

oz
o

)
fllo
o

)

1S of o oX M

R =t

) Olr é
|
o fr
ol
[dl
R
o
£
mO
]
i)
N
Juic]
to
i)
ru
2
B=)
it
e
ro,
)
rlo
o,

N
o &

s
B} o Hold QA S & 4= Qlthal Q14" th(Longoni & Cian,
= 41EE Fo ol v o R 7w
I 2EATO] E-AEdto|3 w0l tigt oA AAo] BEIXE o,
17Tl 2E A AL 2= Zlo] ERAIT g £ 4 <14
A AZE F AZ At 7]Hg
71 A+ AAE A EY o2 2R Ao] 2k Q)= ofo
gt AR QAR vl we A FEo5tehal Q1A Jang et al.,
2021). ol=igt 2EATO] BE3 AL thggt vdo] wiAlE &
B Al5Ee ZEAT] B9 FRHARE 55 T 755 (Halla-
han, 1999). 1¥tH ojd &4 HEo] 2RAHAA Foj=HTtA
o2 2RAHT F & glo] A A4S FAIN £ A=
EEATA FoiE 5 A= ] 7
AR, o AR ZHE E-AETo|a WY& okl qlol E
83 %8 a0tk B4, ERAME A9 AdA 9 2O 4 5
theFgl o|u] ] T HlolEE £4I5t0] E-AERe|d WS AXot
7] 2ol “olm] A £4 7]& o) tht HEAS ERAITO] SHE T
A& ot Qlo] 7HAoF & ® hE F835F 34 F sffoltt

N
o

4

J

ok Aol FxE e o oFtoll digt
O 23] tigt g7kt o A 710 tiek Al A1 A e A
ojzt 7=, ¥ 7|& AF o] W2 Mo B4 of AZ/del
FzxEAE o oHA 24 71l tiet A2l FxE e WEH
E5A] ] ek B7iet ok 7ol Ht A Al ARE E Eord
Ziol2t 7t E .

FHHoR, 2 A7 FAL AT E-2ERo|A B9
gk QA o] =R WY 2L ), A2 e 2
F 2RAAHEFAT vs. A9} ZEAR] FoiE = AR

kjss.sports.re.kr

FROETL vs. olv]A] 24 714), Tel3 ofle] /)4 Al SRk
2 vs. @)l 150 2RAR A8l e 141344 AF oJajef w]
At Jepele gstuat gk,

ERAT] Aot 28

KBO 21& 2X4de o =95 Hs) A&Hes 4
2 27004 2RARY] =Yg AR 295t Q. =R

1)
ol

= 519 A8 74 A AE S
AEgo|3 WA gt} o]t 2RAIue] TP o]ojES F3f QI
ZHATolA AEEH, Q7ML Mguke Iy S ugo s B-AE
2to] 3 W& WelA "rh(Kang, 2020). ol€
o] H-gHof w} 25 A4lwo] H-8H T ofyet 2 AFAe ERA
o] Fox= AR FFOFE vs. o|u]|A] £4 7]<)2} of Y] 7]
& AlF] 0] 2EAT Tlol tigh 159 Q140 v)d a3t 8
4 F skt 71digiet. E-AEeto] 3 ogof gt oftul Q14 o
2t ek Fhilo] F7bekal Qlek. Jang et al.(2021) At WEH of
T-9] E-AEFo] T T2 Q7] A4l 3-E7] wjEof <l
HAEe] Tyo] 2RATO] PR 5 2 3H4S Bct ¥
Sylon 2RAIT] 3t FE A JFEL QRITE S 93T &
Aok 9 YLk ¥, Hong et al.(2021) A7tof] W2H 250 o]
Zro] wHo| viAIE el A YA 2 S g 7] Wil of i =
EATE 53 B-AEdo|a o] A7HEe] IR FA o]
E0 QIAEG o 2REAMY FHH B BP9 FEol &
SHASH oA = e Z 0= Yiedich

H|E 7]E AFol|lA] greld 2241w ojgt of o] H7= ot
7HA] ;Ao A= GA, o2t 2L FH Y E-AEgo|T
7ol gt ofrm o] Q14 EE-QIZE FEAHE TR oA ol
o] Fasl= AL Kotk 59], 2R4A12 93] oju]x] £4
71&S B9l E-AEeto|3 WS WeA|Eh, ot ol A ket

)

oA Gt &, IZHo] WEoA T HES AL
T A 2 g2 =5 kR eS8 2
AL 1A = qlk E3, o3t 32 akg wajol $23 olf= 7
A QF 5 thet 84 Qe 2E4IT0] @418 M 5 9l
ojtt. A& £, = 2ok (Atlantic League)ollA 2RAH
34 LR s AT e FARt A5t Be Bote ARIE
A5t tHAnderson, 2019). AAlEw 2R A4 W] SiF 24
SHFAATE 25 QI Ho] B-AEgo|d BAE ofHoA dES

o
o

=

e WA= ofF e 2R AHo] obd A vt &

o we2bA olEfRt =RAESY o4 BAIE ARk #iste] A

oA 2R B HES 4 e S Fofshz Aol 2HkE
Ao Tt A 2] =2)7F o] FoIA 1L

2 Aol E 2200 A48 g4 7]& F st datelsol o

T A S T daEE L oS HIElE It e

R

Bl

SR F olu3 ZAP} B-AEelo|a WA gt AE 4 2
AL 2 Ao] 2EAT A8 fa) T4 Q4L FAoke o
592 %4 ALAS FYSIA Bt

Korean Journal of Sport Science 2022, 33(3), 440-450


http://kjss.sports.re.kr

442

M.Y. Lee, S.-Y. Park, B. Kim and W. Jang

21 28]Z ¥ 2 (Algorithm Aversion)

LaE2 Aol A arEEol Yiet ¢ HolHE d=st
of oAt Z2AZ WE] 7] wiZel 17+e] Hdo] siAlE el A A
At 274& WE 5 AHCastelo et al., 2019). oJ2f3t FarelE2
FAolE E76tal 17 darelEo] W3t Ao RizstA 'St
v 7k} duE e d& Pt BUS Folw QI AFAE
Aot olejgt @42 "¥1e]E E(algorithm aversion)'® %
= A HDietvorst et al., 2015). ¥1dF 7t UEh+= o=
oStk AA, 972 A3 A5l A 2 S Sk Qlol 7+ 7]l
o] E4& 12sHA 3kl A4 3tHLongoni et al., 2019). €4,
o] ¢ 53 SUA Aol aFHoE hAT 4 ek 9
S (Castelo et al., 2019; Duan et al., 2019). XA, A3 53
IS e Y ARl 8 EE B daFES &
£ At 23e & 4 itk AARItH(Lee, 2018). 915 E°1, Lon-
goni et al.(2019) Aol MEH G E A= 24 Ao
A2 ES Fl EAA AYE el A24=7] ol 2 S}
o] ZER EAJS WhgskA] R 1A Hnh. mEbA SAks dare]
Z AT ATFAM A A W Ae AeRtha Bk ®
3, Jang et al.2021) Aol W2 W ofo A E-AET0|L WAL
o] iAol 8757 miZof offuhe 2R HAYHEG
e B o AFshs Ao ® Yehth

9l

—-

U > >
=)
g,
Q
(]
).

9l

oo

23] o ABA: ok U 7%

s

L

et
o

71 A8 A EE A AP S YEls
of gt AEAF2 QA B E= HEO o
3}, A& £01, Yiet al.(2013) A7) T2
Aol Haf 1A1H A2 g FEo| gk &
A= Z 0= Hoyitt. o]ef o] RRAMS Q14S
Ao ERAITOIA Fojx= AR Fa5H 1L
AR} & oholtt. 53], £ A+ 2EATOA HoE 5= Q=

A4S A F 7 vE FHE FYstth. A A= ok AAel
gk ARAgolH, F fA= ol x| 24 7]&e] gt FE4doltt. o]
23t F 7HR] o2 FE9 AR V1€ AT-E v e R 2 E
o AR 3A A4 ARG FEY ARPoR EE 5 Y
(Downing et al., 2005; Ohanian, 1990). A4 &AL g Hof
of thet A st JEY AEALS HAIAE Aot JB
ol gt AR oJugtth. oj2jet &+ 717 Fej9] IS 2R
Aol i eff BAH FA| HEAZ oF ApAof gt AEAFo= A

B

)

< A

rr

nors

2 ol o
)
oX,
i)

ox ©;
H

1
oL
e

i)
H

(e

2 it
o
e
P ngk S to N

iy

J oﬂ %14 2

of
o

¥oke 4 glom, ool HE FEHL B-AET o] WL e of
TN A AP ZRAw] H§E 7150 i ARHOE A

o == Sl

TFAR R E-AE0|A WS Sk bl /o] ok AAel gt
AE82 S5tk B4 oFF F2(2022) 73%0l mh2d AEEo]
A EL FUEY o7l SR S S Rt e s stal, 7
£ OPHRES S C R st & HlolA AEE UITHp. 180). &

oJ=n] ZHtE E-2EFo|2 ®AS skl o] s AEAde
l= 7] "% Fasitt. 53], of-wo] Rl4shro] 2RAd
A} Bl A ofto] iRt X 4o] FEESIrtal /1457]
o A E E5l AT oA A E Fofste A &

Ha rlo A o b
ro, K
;O

=2

Korean Journal of Sport Science 2022, 33(3), 440-450

EAuo] gt /141 AR WA 7= H] Qlo] Wi Fasitt
(Jang et al., 2021). E3}, 2EATHS A
= oAl B4 71&S B9 ARl E-AEge|d WS St |
ek Bk SHo A AW EAE 2RARS 83 E-AEdo

i o A o
g 2 o

AEpa 0 2 B a5l -4 Eelol WS 7|40l a7E

=
B
i)
it
e
k)
e
Lo
=

71 AF 22 JiRle] AAAHA FAA5HL U= MER 7&0
it A=4de 2udtth(Mcknight et al., 2011). o123 7]& 4l
B S L3S o ET §2 S EACA B =2 AR Y
Ebgth(Davis & Hines, 2020; Hoff & Bashir, 2015). £3] 44} At
Y FBoE ) H2 T2 ofHARE MER V&S Bol Hotx
(Prakash & Rogers, 2015), 42 oj K} o] 2l A5 E AFH, A
B2 5 7I&o] E01Zt Aol thet ilo] 7] ol o =2 V&
AlF] 328 AL Y= Ao 2 grg FHtHDavis & Hines, 2020).
E7], 7|& 418 £52 A2 71eo] 485 Av|Ao] gk AF =
(Chi et al., 2021; Xin et al., 2015)2} -84 (Hoddinghaus et al.,
2021)& B71HE ot= ©l ol 585t 1ElEolof & 84 F okt
olt}. & E°1, Chi et al.(2021) Aol WEH 7% 58§ $£0]
2 AHAE Ve 8 £50] B2 AHAET H| WA 250
WH Ao ol o] =2 A4S Hols ALE YEkTh o]
g3t A+ AHE HIR O R, £ AFALE of o] V& 8 852
2R gt Q14E ZAsk= © lo] Fa5HA e Eojof &
84 F ofvtet Bzttt

714

[

S oo &gt

o> o

o|2o] m=d QI7ke dyE|Fo] W oA+ A
2 HoltK(Dietvorst et al., 2015). T2hA &=
FAITT} QITHITY] QA AAo] LA o, oF
o] FF AHEE "= A& AT Ao]

2 K
o
o 0

O O o
e fo
lo

o]
T
£=)
19
N
>
o oo

2
it

_(
AN
o
‘
£
e
rlo
KU
e
o
|

B
ful
32,
o
=)
U
v
ikl
>
2
oo
=2
b9
L ¢

@ 7140] Age F& Aol FEUrHjohnson, 2007). ZEAIT
2 =Yt 337 olft AFAS 7142 o8 olulA] 24 7|
£2 Fof QAW WAL AT A YBHo L JHE w2
2Eo|a WS et o Uk mebd A2 7150l A3 F
£ 7o) AFIE 714 A SEo] B WL 2RABY 7|67
I 24 F1)e0] FREUS v 2RAwe] e 12 F
3502 F ol

uhE, 2elE B o oA W A 2o, A5 of
719 A WL 7% A7 SFo] R oWl ek

https://doi.org/10.24985/kjss.2022.33.3.440



Evaluations of Robot Umpire

443

Ee)

N

Hy

> o =2
o

ot 71& AF o] Y2 ol Atdes
AR =T =R 27 ‘Tﬂ—v—°ﬂ EEAW o RS A
o 53], 224w 4% oftol tigt dEgo] 7
=] RAme Was E-AEdo]g BAgL o
218 Ao ‘:}(Iang et al., 2021). o]g{st 7|& AT A
& ATAE 7lE Al Eo] W2 o] BE
#éﬁ}f’%ﬂ A4 = oF AR2Ae] Ax=US W olv
go] ZXEUS HErt 2T =Y
3 }%‘ Zolzt 71digtet. & A9 7HE 2 thad

i)
rO m°1l‘

Lot 4y g

Do X o

I
ﬁoﬂ
i)
%)

4
iz K
é

o
>

>};¢‘

Hom

%

o M
ot
N

o,

:_‘_4
sl
is)

H. 714 A19) 450] Whe ofpie 2R amolA ok ARo] o
o Aol FEHAL 1) ofulx] B4 s&e| that Aol
HEE S uct B-sEetola Wyl et T4 A
32 70 W71 Aole 6 ot B £ 4 A3 NS B

H3. 71% 418 523 2248004 Rolst 484 55
glo] ok e Bl 570 B- /\EE}OIE Wyl et 3

g3k A8, 223 A A oAk B Aoleh,

HH

AT AA 4 did
B SR8 2E-AES)L 4B AR 2RAT v ALY
X 223 4te] oIS HEA: o v, ol0IA 24 714) X 203

71A] 7l AlE ‘7’33 vs. =) A 2+ A A (between-
subjects design}& ArH&-sIth E-AEZo]3 W0 gt 25 4
A} 2EAT FoAE= F 7] ARG 2AEYeH Fo
k9] 71& AlE 22 AT Prolific A8 (https://www.
prolific.co/)& &dfl Pl=to] AFSIAL Q= oful 22370] & AY
Ao Fojst¥ o EEF7]E= G*Power 3 Program= 59 2%
HAcHpower=80%, effect size=.25). ZoJAre] H4 Lo|= 34, 55
Al (min: 18, max: 66)°1H, 73.1%(n=163)2] B4 H|&< 7IX 1L

o} AR A-BA T 5442 (Table 1)3} 2t}

A A==

2 79 4Y AL 24Tl AR WL T vl el

kjss.sports.re.kr

Table 1. Characteristics of subjects

Variables Frequency (percentage)
23y Male 163 (73.1%)
(Gender) Female 60 (26.9%)
Caucasian 153 (68.6%)
African-American 54 (24.2%)
(lila ;76; Hispanic 4 (1.8%)
Asians 4 (1.8%)
Others 8 (3.6%)
Less than $40,000 36 (16.1%)
AALE Between $40,000-69,999 39 (17.5%)
(House hold  Between $70,000-119,999 68 (30.5%)
income) g tween $12,000-19,999 65 (29.1%)
More than $200,000 15 (6.7%)
#7128 Wstel AgSAT. £ ATAL A4 F7] YN AED
&, Bt RS AEste] F 14719 i e ARSIt

7F FAFE st A M(possession)& ERFolaL glon Wit 28
(confounding effect)& X 43lot7] 9ol 2+ FojxHE2 14719] 4
A% 3N BES FEAYHR AH AT (Jang et al., 2021).
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electronic strike zone in the Atlantic League, which uses
the TrackMan system. TrackMan has been used for baseball
player evaluation and development by all major and minor
league teams in the United States, a majority of teams in
Japan and Korea, and top NCAA D1 programs. Through this
process, TrackMan has acquired high expertise in baseball by
capturing the most comprehensive and accurate ball tracking
data during the game and redefining baseball’s language.
With such SPECIALITY in BASEBALL, TrackMan, which uses a
network of calibrated lasers, also called the electronic strike
zone, was adopted in MLB to make ball-strike judgments
accurate to each hitter’s unique strike zone.”
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=2 23 g2 B0 =&F 9}k "Recently, Major League
Baseball started to apply electronic strike zone in the Atlantic
League, which uses the TrackMan system. TrackMan has been
used for video analysis in area such as motion detection and
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facial recognition and provides the most accurate feedback.
With optically enhanced radar tracking equipped and unique
neural networking tracking, TrackMan allows tracking of all
types of visuals with unrivaled accuracy. TrackMan captures
the most comprehensive and accurate visual tracking data
and redefines the language of video analysis. With such
SPECIALITY in VIDEO ANALYSIS, TrackMan, which uses a
network of calibrated lasers, also called the electronic strike
zone, was adopted in MLB to make ball-strike judgments
accurate to each hitter’s unique strike zone.” oF-o]] Tt A&
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Fig. 1. Experimental procedure

Table 2. Scales

Program

1) My typical approach is to trust new

71& AlE technologies until they prove me that I

(Trust in shouldn’t
Technology;  2) I usually trust a technology until it gives me a
McKnightetal.,,  reason not to trust it

2002) 3) I generally give a technology the benefit of
the doubt when I first use it
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(median split/E &3t EAMEA BT} THofet A1 o] d& 7ML
UrthHayes, 2013). F+AA A+ 27 ofef (Figure 22+ 2t}

=
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FAo ik 2&- A

AR Adto] w2 olujx] 24 7|& AEA AH(M=5.87;
=1.84)°f Wi E FoR= o HEA FH(M=3.00; SD=2.43)
v E FojREoh 284 To] o B2 oju]x] 4 7|& JEA
ZFA) AL Quekal QIA)SFA Y, F(1,221)=99.19, p<.001.
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AFAFVA 4T 2445

AEA Ase] dEd 2R HEF 2T FRM=6.39;
SD=1.61)o] WA E FolAt AW HE AFAR WY
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3 Wyl g3 HF 298L 2ol 21 Yoty ANSHA,
F(1,221)=373.97, p<.001.
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LLCI=.20, ULCI=1.00). 1% olzg}, 2R Amo] HEAT} HE
27 FA|o] gt A5 2H8(B=-3.24, SE=1.10, t=-2.95, p<{.01,
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Fig. 2. Proposed model
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SE=.05, t=5.86, p<.001, LLCI=.20, ULCI=.39)% 8953t o2
45283t F a3k FookA] Aottt FAH o R 2RA W] X
T 2B} == Al AS5HY, 7€ 418 50| 2 ol
9] A9, 2EATof|A olu|z] B4 71& HEAHM=6.41)0] FZxH
R o ofF HEZM=5.91)0] ZZE S wol BludA o w2
gl tigt 3945 Bl A 02 YR Th(B=.51, SE=.23, t=2.18,
p<.05, LLCI=.05, ULCI=.97). ¥td, 7|& Alg] $&0] ¥ oftd
9] AL, EATONA ofF- HMEH(M=5.87)0] ZREUS df oju|
A B4 714 HEHM=5.39)0] ZXE AL ot vlwoiA o w2
FTAHAE Bl Ao & Uehdth(B=-.48, SE=.23, t=-2.14, p<.05,
LLCI=-.93, ULCI=-.04). QI7HAgho] & AH AR =& A3
e, o] 7|& AlF £E3 2EAR| A RojEEs AR
Aol AFglo] vgt 202 Yo g AL A4EHA
(psy.34). 15 v]WE (Figure 33} (Figure 49} .

Ao gk Aol JFotd, 2T AR, HE B F
Ao} ofm o] 7] 41| o] et A58 3915 THB=.35,
SE=.18, t=1.98, p{.05, LLCI=.002, ULCI=.69). 718 oz}, &5
Aol BT 7)& A1 459 452H8(B=.20, SE=.09, t=2.23,
p<.05, LLCI=.24, ULCI=.41)% 7]& A1¥ $3(B=.32, SE=.04,
t=7.38, p<.001, LLCI=.24, ULCI=.41)7} 254w HEA(B=-
1.03, SE=.48, t=-2.15, p<.05, LLCI=-1.98, ULCI=-.09)°] 3t 5
83E FYotAT. o2 45 F g3k 3954 Fot
FAHoZ 20| 2T AR} He ARl ASsHd, 7
& AlF £F0] 2 o] g, 2EAT|A ojn|x] B4 7]
& AEHYM=6.52)0] ZFZRE AL o oFf HEF(M=6.02)0] ZFZH
e we} WA o B ARGE B AoZ YERGTHB=.49,
SE=.20, t=2.43, p{.05, LLCI=.09, ULCI=.89). ¥t, 7|& A& &
o] W ofrme] A9 2EA oA of HEA(M=5.84)0] F=
H9S of o] £4 7]& AEAM=5.50)0] ZREH U we} ]
WA AHOE o 2 ARZE B A oZ YEITHB=-.35,
SE=.20, t=-1.76, p<.08, LLCI=-.73, ULCI=.04). Q17+x=to] X
BAAAT} HE Aol AS5HY, o] V)& AlF £ 25
Aol Al Fof == ARAC Adglo] vt 459 AEGS B3
Hps).77).

ANAH QJAte] ot 2EATe] HEA, HFE AH FA%
oFFHY] 7|4 AE £ i AEAE-2 95k th(B=.52,
SE=.25, t=2.09, p<{.05, LLCI=.03, ULCI=1.02). Z1& o}yz}, 7]
% Ag 30 g3t 3= &3H(B=.45, SE=.06, t=7.13, p<.001,
LLCI=.32, ULCI=57)% §9stct. b2 45283 5+ aat= #
o] okorth A H o2 2EATe] 2F AU HE 43
Asotd, of e 7|& A $EIF EA T A o= ARA
of] Aglo] Hlsedt =EO R A Al YARE Eol o= UEy
Hpsy.42). ¥4, Q1IZH4ldo] 2% AFAXIE He A% A5t
W, 7€ 418 $F0] 2 ofue] A9, 2R A o HEA
M=6.45)0] Z=E9S o ofu]x] £4 7|& HEAYM=5.84)°] 7%
ZE S Hiot Bl shA o w2 A A QAE HQl A0 R UEy:
th(B=-.61, SE=.28, t=-2.16, p{.05, LLCI=-1.16, ULCI=-.05). ¥},
71& AlF] 20 W2 oMol 9, 2RAWo|A RojEE AR
d ST TG0l HlTt =29 A AlH QAE Bole ZoE Y
ERTHp=.21). JtE B3k (Table 3)3 Zt.
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Credibility
7
6.5
6
55
5
Robot Umpire Human Umpire

OBaseball Expertise ~ MImage Analysis Expertise

Fig. 3. Interaction effects between different types of expertise and the
final decision maker on credibility among fans with high trust in
technology

Credibility

5-5 .
; |
Robot Umpire Human Umpire

OBaseball Expertise ~ MImage Analysis Expertise

Fig. 4. Interaction effects between different types of expertise and the
final decision maker on credibility among fans with low trust in
technology

Table 3. Mean values for experimental groups

Dependent  Trust Final Type of expertise
iables  level decision .
vana maker Baseball Image analysis

. Robot 591 6.41
High
o Human 6.31 6.15
Credibility
Robot 5.87 5.39
Low
Human 5.32 5.53
) Robot 6.02 6.52
High
. Human 6.45 6.44
Expertise
Robot 5.84 5.50
Low
Human 5.60 5.54
. Robot 6.16 6.39
High
Future Human 6.45 5.84
Intention Robot 529 529
Low
Human 4.92 5.27
Note. Hayes Process macro does not provide value for standard
deviation
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