Check for
updates

Korean Journal of Sport Science 2023, 34(4), 638-650
https://doi.org/10.24985/kjss.2023.34.4.638

Original Article

Ksro’

A Bayesian Network Approach to Infer Causality of Sports Spectators'
Eco-Friendly Behavioral Intentions

Soowoong Hwang', Jiho Lee' and Dojin Jang'**

'Department of Physical Education, College of Education, Seoul National University
’SNU BK21 Four: Training Program for Global Leaders in Sports Science, Seoul National University

Article Info

Received 2023.08.25.
Revised 2023.11.28.
Accepted 2023.12.05.

Correspondence*
Dojin Jang
jdj208@snu.ackr

Key Words

Sports spectatorship,
Climate change,
Sustainability in sports,
Sports fan behavior

ME
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PURPOSE This study explores the factors influencing eco-friendly behavioral
intentions during sports spectating and infers the causal structure linking each
variable to eco-friendly behavioral intentions. METHODS A total of 364 sports fans
participated in the survey that collected data on Knowledge of Climate Change (KCC),
Awareness of Climate Change (ACC), Attitude of Climate Change (ATT), Subjective
Norm of Climate Change (SN), Perceived Behavior Control of Climate Change (PBC),
and Behavioral intention to Reduce Single-Use Plastic (INT) during sports spectating.
The validity of the measurement was examined through confirmatory factor analysis.
Based on the validated data, latent variables’ average scores were reconstructed as
input variables for the Bayesian Network, along with demographic characteristics.
RESULTS The results of Bayesian network learning indicated that ACC, ATT, SN, and
PBC variables directly influence INT. ACC affects ATT and SN, while ACC is influenced
by KCC and sex. Conversely, PBC influenced INT but showed no association with
the other input variables. SN was found to have the greatest impact on INT during
sports spectating, while the influence of PBC was relatively low. CONCLUSIONS
The causal structure inferred in the current study using Bayesian network learning
provides insights into the previously underexplored relationship structure explaining
eco-friendly behavioral intentions of sports fans in the field of sports science. The
findings of this study can serve as empirical evidence for sports-related organizations
to develop strategies and decision-making processes to promote sustainable sports
spectatorship.

AR =20} A AT 2 AHEF A (bidirectional relationship)E
B Qi of9] A== 73 A v} 22 o] Hhgst7]
Q3+ A8 (United Nations Environment Programme; UNEP) o] 5] 7|ZHSlof| IZSHA HESSE Seubof itk T8y AX X A
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o o] A e,

AP gl tigh A= 20009 ] 24 o] & FE
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3] O]-EI—OVF] eHBrymer et al., 2009; Lindsey, 2008; Mallen et
al., 2010). A3 Ao W2, 7|FHSIF Ax = Fofof n]A]=
A dFoz e Ax=o] thgt ARrEQl T4 FHa(Dawson et
al.,, 2013), 2% = o[HlE A 9 2 (Filo et al., 2015) & %
gk WA A& 4= St} ol2fgt EA194le] wheh, UNEP= A
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AA A= WE0] A& 7Hsd AX = PALE ZX617] {5 V]
W3] tfgt Ql4](awareness of climate change) &< *};—
okl Axskal QLo WHUNEP, 2018), o83 #4342 S
UE ASHA A= oA5] wHgE Aot R A ]’\1 a4
oA 7H19] 7] F S}ol| Tt Q14]o] XY P5Z HEot= Ul F
Q3 M4YS #1181 9l (Halady & Rao, 2010; Jirkenbeck
et al., 2021), 7H19] /IAE FA5H7] fliA= A4 FAdol A
sjr]ojof gtrtar 35 Yth(Khatibi et al., 2021; Mohiuddin
et al,, 2018). 18|} s AFE0lAl GA] A /ZHEAQ] Az
o] AZZ 7o) IPH A+ ofH 7] WEoll, AX = o[HE 4
Golghz E4:3t 7R Zdst7|ol= A7 it

ARz Fopo Nk X P& o s Asty] g T 4
ZAF= AAF F71ska 9ok Martins et al.(2022)2 A3 %‘—%
HEAY] WA AR wEFsH & oo "A= 89S B4
3l 11, Braksiek et al.(2021)9] AFoA= AXZXEY FYE
S ez Ay P& 9x(e.g., I would like to take every
opportunity to act environmentally friendly in the next 2
weeks)E 2A4517] 95 AFH P& o|ES F &It ET
Trail & McCullough(2020)+= A9 28]7] &5 (community run)
A7HE e R e 4 H7lE £9 P55 J=s 463
o|Z gt APAFEZ Ax= WgoA PEALE Aot

s 7HQ1e] Agat 7EA]eo] HFota 913‘4' Hoh FEAHO R %t
P& WSt 7|27t = QA T} 1A Q] APHFEA R4 WS
(Arlt et al., 2011)E & oFA = Eotiths SHAE 2=

A715E A Ao whef, 2 dAoA= Ax= ARt F ‘QQ
ZAE AHE £0)7] A3 Axzx WES MY P& o7t
ok B2 71AIES 7189 stuel HolA|Qt HE A B4
off F=ZotalA} giet. "ol At MEQ A BE2 &S 71 F
A JAE AR FEEXE) FHE AT 71 AITS(machine
learning) 71§ olth(Adhitama & Saputro, 2022; Tsamardinos et
al., 2006) Hlo|Z|¢t YIE A BPoflA= TP ¥E 19 21
B 22X (conditional dependency) A W3FA ‘ﬂ]—r*s’—]' AR
(dlrected acyclic graph: °©]3} DAG)E 53l Yeto]l(Marcot &
Penman, 2019), AL gt £ (uncertainty) @ A7+
Al(causality)& AFH o2 dgst= ¢§ 483 Aoz I#A ot
(Ben-Gal, 2008).
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o= 1S oulst, ol FxeE B4ohEo] AikE H}E}O
2 o]Fojdr}t. &, AFE7Hd(null-hypothesis)?] 712+ of o wzt
A o]BEM A0l JAARL st HEAl AR T} S, H|

oISt HEYL YT YRESE U9l 2P 924 T
2isto] PAA] et AR EZE S5t WY gEs AESt
Al "ti(Marcot & Penman, 2019).

Hloj et MEYS 22 JY¥prt B8 F271 ofd 4=
&4 BE dA FE2E Uetii= HEYT FHE Hotal 9l
7] w2, chepet Baket fslo] A ololA: 45 AT 7
ZE Aol b B34S Hole AR A Urk(Scutari &
Denis, 2022). olo] e} Wlo]zjet Y EZ RHE A ek 5
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H(Chakraborty et al., 2016), A=} EofolA] FHA}F 1X F
E(Taylor et al., 2019), 9|8} £ofollA] £ Hg9] 2 9 {5
Eof 93t A7} FE(Arora et al., 2019) 5 AR EAYo] tjgt &
LS T A A4S B4 8 o BokollA 28
E) 1 Q. £3] Chakraborty et al.(2016)9] AFoA= 53 A
ZW=(Queensland, Australia) X 117} A} glolgE EAI5}
o] IANZLE Fol7] A7k YA 24 EFEHA Ho]A ¢t HEY
3 2P &S AtotArt. iF AFolA+= carriage, station
facilities, operation information, parking 5 Th&et QS H
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ot FFH 0 R A& 7hed Axz TS A3 HFYE =9
A} ghet.
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AR L
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AGYs

] % o]=(Theory of Planned Behavior)o] w2, 7§21
9] P& ZAot= 7P 2 A5 82 g=o|y, == Al 7}
A 718 A (F, Bk, 284 9, A2 F5 SA) 5
FJ=HAjzen, 1991). HxE 54 P& FPok= d H35t=
A Bt st=Ao] Hgt 7{Q1e] B7HE ojv|sta, -21—4'3'1 TS e
Atgro] £4 B5E olE9A $Fs71E 7Ithsk=A]ol thet A4l
A4E Yujet, XZE PF5 A= 58 B5= Pt Aol
Gupt FAY o & Ao tigt A4 A7 ulgtek(Fishbein
& Ajzen, 2010).
Ad 24 9 B AYH P& 0|22 Ax= HY D uAYS
33 ALS]TEte] of 2] Eofof 4] &g o] KTh(Filo et al., 2015;
Han & Stoel, 2017; Yim & Byon, 2021). §&-0°], AX = wWz}o]
g A BopoME AX= ZAVEES] F1%HY FE(c: AHE-E/
HA8F AE, S/l TR Fo F)of tigh AgH W5
o]29] 3-840o] YZ= o] HrhBraksiek et al., 2021; Martins et
al., 2022; McCullough & Cunningham, 2011). o] 23+74 3%
of tigt o7} 27 WA 4Ad 9] FAdolgh= JIAA Aol 7]kt
L o4 1 =4 A e B8543 Yrkinoue, 2015).
oS 3835 2, AZH P5 o|2of LI A4Eo] = €
ol Hgt A8 FA717] Aol 718 L4480 23kt
of rdS 335 4= Qltk= FHoltHConner & Armitage, 1998).
=S 50, ¥4 PF5(habit), FA(affect), FAd(identity)Z} &
2 Agd P5 o]&9 7] 40 HE, F8H 7,
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AZte Y5 SA O Higt A5 E XEHRICE 75T 4 AU
tHTommasetti et al., 2018). o] & 7}l HLE 183l o]
224 1gg 2d A &5 o]Z(extended Theory of Planned
Theory)2tal stH, 2 AFo|A= 7| W3 o) digt 24 & Q142
ZeE A+ ARbetaLAL gt

WA 7]ZHs}o] it R 4] (knowledge of climate change)<
EAol THE 57 Al thgtk A 4lojit ojd g5l g%
ol PFAAE oJ3fote AR, 71T e A5t
o= o] AFEY 58l 9T VA 4 Q= 58T 8Rle R
7HetH(Antil, 1984). T A& 7| FHE A9 &0 52
£ 13 5ol sl WAdstal A A|st= Aol g Hadl
(Johnson & Parrot, 1995; O'Connor et al., 2002). th-20.&,
SHslo] g5t Q4] (awareness of climate change) 7] $H 3]
ANERE 79l 2 FF5A7E oEet FE WA F ARJAA ) o
S8 YrrEA, 1873 Pl et HAF/AEH S B4
Al ot= AgPacloz AEHcHHalady & Rao, 2010). &, 7]15H
3} QlAlo] =2 AlRFE2 & 5ol et 344 B7HE 5,
3 EA O A6t f1gt Fsoll thet A=211 Fo] oJArE Ad
A0 & AESHct AA|, 7|FHT}o] gt A4 22 Aol 7
HQl 5 X3 F5 Fojoll FAA FFZ A= AR YEHHT
(Baiardi & Morana, 2021; Lee et al., 2015).

Fgoto], Ax= WA MY B A5 Yol 7| FHIE
off gt x]4] & Q143 Z3gE A AP o2 HIFLE A
TRFS AQtotaat gt} £9], 7| $Hs}t 2|4 9 143 AgH
P& o2 FNE o] 2K o IA YA Am FrH
AL 5ol =25t} g

al

oo X oM

o

N (R

o o
23

rO[n

Ho|Z|gt HEYT mgo] g3t 2

AZARI W= SANA JAFEA L AF7Hd(null-hypothesis)
of gt 71ZH(reject) ofFofl whe} o] WA o7 o] RofX}, 1Lt
oj2|et FL2 AF7HEo] ol ofd FEH HiF Mol Y SES
SYsHA @7] gzl 0]2]9] 7Fs gl skl e sHA] Fdtth= g
A7 R Kim, 2019). ¥H H#o] Xt Lo A= AF-7Hd 3 i E 7t
A A F2ollA Holy WSS 1Tt A7l divt
ARERIE FAsto] AR WA ARl diet SEREE F75t
A Hok. webA] AR aet A oA e e RS0 B4
Ho} wjo]Z|et Ho] H& A s UEhd 4 vk 970l
X 15 v} Qltk(Stegmueller, 2013; Wagenmakers et al., 2008).

Ho|Z|¢t HIEQ T B2 SRR 75t g 7] &
Aot A& BAE T = FH = AASHs 714 7ol ol
9] oty AL Bedtsd FRAFOR Yt BadkgoAe
Foi7l glolg 719] 7heRt e 9 &0 it dEE FA5H
Hi, FERFNME BpotEsS B FAE ZeE HR e R Ut
ST HFH HEDD 72 5 JHHp] AU H A F2E F
A " H(Friedman, & Koller, 2003).

AEAQL Hlol Xt YIERA 404 o4ty ¥4(discrete
variable)& €&t W4g Afolo] BAIE 235 &HE FHE Al
Algte Z1Eu ojeh 2 HE2 A4 WS o4tsHdiscretize)
St HoNA FH| E4lo] ATt A7 AtH(Chen et
al., 2017). olol wet & AT 43 et o4t Wi B
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F(INT|Age)=F(INT)

f(z,y)
f(z)

Fig. 1. Example of bayesian network structure

FE Zote EEY dolXt YIEY T 2P (mixed bayesian
network)& 553t g HTolAe A% HeyEol Bt
ZE OETHE 7PIS HEoR, ZF Aty ddE 2AF
(conditional distribution)®& F435}A ). o]& 4= =
Hx o] g5 3 (probability density function; PDF)E
PHARFEY AEH Wt e A Aol dig E4A4
gstste] grtstA Hret

Hlo]Z|¢t HEY A HYPoA JEW+E= =E(node)d] FHZE Al
159, & 7l o] 39] E7t A& e o R 2 &40 o
LFE Zhe A(path) 2.2 AZAEE FHE st (Figure 1)
Jo] At HIEQA Ko Bt osfE F7] gt dAle|th. 7|&
of thgt Q1412 U= =& ACC(x)7F A= B & 2%
& YEY= & INT()E o]o]XItHd, o] INTZF ACC
o5l JaFS v TAIAS ouigitt. ol WA= 2AF B2
= L2V o game, o zoine

f(z)

yol 2% Bxo o3t 48 uidk. Y §4 PDEE ol

=]
e
il
=
]
,]

to 2 4z

N

2 % [E o rH
ot kb g

(1) flylz) =0 forally

@) [ slyla)ay=1

B)Pla< Y<blx=z)= fbf(y|x)dy

(dependency) &A|7
BAE B2 Q2] et FE4
al., 2021). 3+, (Figure 1)9] Age:= ©f
U=, ol= Age ©47F ACC, INT H<=
th. AgeZt INTS 2745 =9 IA =
7t 3= TAE et

i
q
o 2% EPAL Aud

S AINT | Age) = AINT)

N

£ AToIAE AYAT DHE Bo) AR2 BPAY A8 P
5 g AYsHe o] 93 U Zor BUHE UsE AE
st} ARG S Yk olo] uet MEEAE B3| ARE 4
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3t 5, CFAE &°fl 574 27| g348E A5otqleh CFA 234&
HIF o & AAHE Bt H4E ¥R AF4gdsto] hill-climbing
algorithm¥ #47]%¥(score based)®] Bayesian Information
Criterion(BIC with conditional gaussian)& £ 28k -
XG5S YT o, o] & Tl Ax= WHA0] JWE W 9
L9 QIFt2E FESI

A
Aol L AR4

2 A9 EAE2 20234 39 V1€ AT 19 5% S 40 =
B AZ2(ET, W, S, oFHE AR HHd 4ol 13 of
g Wk 184 ool gRleg HAFY. FAHLR A
H(purposive sampling)Z o +=d AA9 A= 553
(et Fote] x3Ho F714 FolAE WAL, & Ao AL
A ol AL et 400700 Al Ao A 9 Wgo] &£
od 22l 42 J2E wjxstel 22 IS Palan &
Schitter(2018)9] HIAFEZ L&sto], 21 AE SHY 41¥
8E EoI7] AT A EFS A 2k en (e 'He e 4
22 72 dA ), A7 ExAt &= AN HE
Skof 12 ojuio] grd SE2 Fo% AR st 404
Aleretitt(Meade & Craig, 2012). E3F A5A]7F 3 ozt
EAshE A4 B 230l 22 S92 T A= BAA Ast
Fek A 71ES A8 A, 36585 AT F 3049 2 &
g AR AEE e, AR -EASE £ (Table 1)
2.

Ay
ox

T E 7 HB3E A

2 A= AP 1ZS ol Hol Xt HEYA B
o JHEWSE Lo FAHCE, 7|3t Higt A4
(knowledge of climate change; KCC), 7] Z®s}o] tfgt Q14
(awareness of climate change; ACC), Bl=(attitude; ATT), 5
7 ¥ (subjective norm; SN), A ZtE %5 FA(perceived
behavior control; PBC), 22X 2 #F & 3F P& 9
(behavioral intention; INT)2} &4 A9, yo| AX= T A5
91, T HE, F5TE 59 LAY E4ES ARE o
At

ATT, SN, PBC ¥+ AZH P& o|E(theory of planned
behavior; TPB)Y F+4/NH 24, 1719 & =g A=
FQ% W42 A Tt TPBE AMS|#He; dAFtofA] QI7Ee] %
< Agste o s AggE Hol 9lor, o]+ 1EHg P59
Weto A £33 o] AFoAE A=A Chan & Lau, 2002;
Han & Kim, 2010; Van et al., 2021). T&kA] 2 AFoAE= AL
= AHA] A P5 s sty A HolXt HEYA
Lol ATT, SN, PBC 5 AgSE &Esilon, 34 %
= Ajzen(2000)9] A5 Farsto] ‘Axx IFolge & AT
Weto] I E £HFFTHE: Ax = 7] T Al LIE-E AR
oA, U= o). o]ol Blsto] APA+ &S 53l TPB HEE1)
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Table 1. Demographics of the sample

Variables Options Frequency (%)
Male 154 (42.30)
Sex
Female 210 (57.70)
50 yrs. ~ 56 (15.38)
40 ~ 49 yrs. 69 (18.95)
Age
30 ~ 39 yrs. 103 (28.30)
20 ~ 29 yrs. 136 (37.36)
basketball 59 (16.21)
volleyball 26 (7.14)
League* baseball 101 (27.75)
football 157 (41.13)
Others 21(5.77)
Frequency 5 times or more per season 43 (11.81)
of Sports 3 to 4 times per season 100 (27.47)
Spectating 1 to 2 times per season 221 (60.71)
High school graduate 114 (31.31)
) Bachelor’s degree 197 (54.12)
Education
Master’s degree 48 (13.19)
Doctoral degree 5(1.37)

* League refers to the participants' most preferred sports event.
** Season refers to the annual period of the sports event
participants chosen to be the most preferred.

A e, 384 B Qo] Y3 v AoE Idy
KCC, ACC ®& F7Foto] A2 9 g4 A=t KCC
Tobler et al.(2012)9] AtollAl AAGE 7] FHS}o]l gt 2] 4]&
Aot= 10709 23 (28d/18A 4ok 39) 5 A" M-
T2 Z8319 01, ACCE Ryan & Spash(2008)9] d+& &1L
o] 7|83t AFo] gt Q14 =25 £ 6719 £ E&
sttt ZF HiE S4cte AR £ W82 (Appendixyol Al
AlstgiTt.

AFEA0 AvrAQl date o3 2 AR, 3549 vlolE
o] AWZF A A (univariate normality)S 2H15H7] I5t9] 7|&
SARAE T3l H=(skewness)2F HE(kurtosis)E AEsHAT
A, AR FRIHFEE HFoH] ol M-S 48
3t Q14 Q¥ H(confirmatory factor analysis; CFA)S 35}
I, AT A4(x?, CFI, TLI, RMSEA, SRMR)E £3] 24 m g9
8 25 Bt Hu & Bentler, 1999). A Z 2.2, o] A&
(x") %9 4% f9otA] g2 49 T2 29 HAJ=E X514
TH(p».05), ASBAX 7 B2 7| WFstth= F& 1Esto] o
=3 22 AL 59 710] 1= HKline, 2015): CFI ¥
TLI = 0.90, RMSEA, SRMR < 0.08. &3t =85 &4udo] 7
W0l W dIA(F, A8 Z)2 Cronbach’s @ ghe] .7 ©14<1 7]
02 H7ItH(Hair et al., 2010). A, S =19] 5= 9 Al
F7t R FAgAEd0 thote] Bt H4E Aot £ &
(item parceling)S FAY LM, o]& Ho]X|Qt HEY A sH59]
e 8okt

o & Aol e
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a7z

4% 43 % 7 B A3

H|o] A9k U EQT EAof oA 36459 HAEA= Hist A
T A5 A5l e AR FR1F 8RS Yoot
71&SAEA A (Table 2)9F Zth & 10719 £3 & o] 2%
SH(binary response; 1ETY E= I grd)ol gt HH
Mg 9lulot= KCCY B2 6.59, Y= -0.69, HEE 3.08
2 Yehytth 64 gAE H=& 233 ACC, ATT, SN, PBC, INT
o] 739, ATTY] 48 EFE AlQst Yz BFEo] F749 7]
2= +2 9 HA& £7)& 55t ACE YEH T (Hair et al.,
2010). ol]l wat ATTS] 4 B3-S A5k 23719 &4 &34-& 2}
28 570 ZAHI(ACC, ATT, SN, PBC, INT) F-xo] tisto] CFA
£ sttt 1 Ax, aJAFAR 7 0.558 T 22 EHACC 2
H, SN 39S A gt Hgndo] H3e A5 x’=582.33(df=
179, p<.001), TLI=0.905, CFI=0.919, RMSEA=0.079, SRMR=
0.076& Uttt E3h, 8- A = 0.57~0.939] HLE 5
on, BE Fou|gt Ao & YEPFTHp(.001). °o]44<] CFA 235

Table 2. Descriptive statistics

Variables  items mean (sd) skewness kurtosis
KCC 10 6.59 (2.21) -0.69 3.08
1 4.49 (1.41) -0.84 291
2 2.79 (1.75) 0.59 2.01
3 4.92 (1.39) -1.43 4.25
ACC
4 5.01 (1.32) -1.40 4.26
5 5.04 (1.27) -1.45 4.66
6 4.93 (1.46) -1.43 4.01
1 5.29 (1.19) -1.96 6.38
2 5.28 (1.09) -1.72 5.59
3 4.66 (1.21) -0.56 2.59
ATT
4 5.42 (0.96) -2.05 7.51
5 5.34 (1.06) -1.98 6.98
6 4.92 (1.18) -0.98 3.35
1 4.59 (1.31) -0.71 2.27
SN 2 4.54 (1.37) -0.70 2.68
3 3.61 (1.46) -0.03 2.07
4 3.61 (1.45) 0.001 2.13
1 4.61 (1.43) -0.93 3.00
2 4.63 (1.38) -0.87 2.84
PBC
3 4.86 (1.26) -1.01 3.19
4 4.44 (1.50) -0.65 2.29
1 4.11 (1.54) -0.46 2.17
2 3.72 (1.66) -0.15 1.84
INT
3 3.81 (1.69) -0.29 1.89
4 5.15(1.11) -1.55 5.42

Korean Journal of Sport Science 2023, 34(4), 638-650

Fig. 2. Structure Learning of Bayesian Network

Table 3. Results of parameter learning of Bayesian Network

To From Intercept Coefficients SD
ACC KCC+sex(female)  3.520 0.179 0.797
KCC+sex(male) 2.318 0.297 0.950
ATT ACC 3.205 0.429 0.821
SN ACC 2.384 0.376 1.07
ACC 0.307
INT ATT -0.909 0307 0.942
SN 0.377
PBC 0.126
B SARYL 58 5 Uk A0R WaPon], 7o Bt A
FE &Y £ F2= 7401 HoAY vIEYT 24 &8
shqic

Ho]Z| et YEQ T 29 st

A AAIRE KCC, ACC, ATT, SN, PBC, INT ¥=¢} 3HA 44d
(sex), 2322 W Y% (Freq.), A8 AX= F%2(League), Ho]
(Age), HZ52(Edu.) H,ES I/ YYHSE FYsto] Hjo|A|
St MEYA S5 sYoteh. dgHse] dist x5y A=
(Figure 2)%} Ztt.

TxE5 A, ARz JEA9 W Y5 oo AYHoR
JFS n]A= W4 ACC, PBC, ATT, SNo&2 Yepgon, ATT
9} SN-& ACCOll Y32 i1, ACCE KCC A Hidof g o
= 20 = YEyth 3 PBCE INT 0]2]9] Mol o #A S
UebfiR] igkon, nE AEA S Wl INTS A4S ve
WA gkokeh INT ot A3 Uehlls A2 tist 49 &
== (Table 3)3} 2t}

(Table 359 ‘To’ A(row)S ‘From Fol AAEH #H$2HE o
FZ W= HEE 9Juls | Intercepts 3| HEA 9] 5,9 upbrt
A2 o2 "eEY gho] 0Y W9 4" 24g ou|gity, &%
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@ HoIAR MEYR EFoIME A&4F Wes0] 7HeA e
(Gaussian distribution)& WZ2& A& 7Hgst7] g, 44
B, BEUAE S SEEE] HF 0] 7F -5 Al
of W& Ax= FHFZQ ACC it AR BXe ot Zol
ebd 5= Sl

)

(N(3.520+0.179KCC. 0.797°) for SEX= Female
ACC| KCC, SEX ~
N(2.318+0.297KCC, 0.950%) for SEX = Male

o2l ACColl tigt =4 33} o] (Figure 2)
o] BE dZd 2ol tiE 245 &3xo] gt F4o] 75t
KCCe 419 JHE FE 1 ACCo =
INTS 225 2435k d 432 AL 3
H4 INTE ACC, PBC, ATT, SNOZHE JFZ vl qlot.
SN&} A7+ 0.377% 7P AA vege, o

ok o 9F= VA= W 5 SNo| M 2 dF2 vA

4z
R
H
=,
)
o
A
O:

(Figure 3)3} Zt}.

Ax = FE7 9] e PF

rO
T
BN
4
rhu

(Figure 3) 7z} W29] {714 #A 7L INTZ o]0 & A&
Bl Aojth. ACCE B 6.593, BEHAE 2.219] HHFEEE uf
2= KCCE} 0]4ty W< SEXZHE P wol o] wet Ex
£ 28 "ot E3HACCE AR B ATTSF SNoj| ¥3kE v
Ao, INTO = 28291 G u|A 2L Sict. §HH, B 4.635, &
ZFHA} 1,199 HAFEELE 2= PBCE 2 H4EY 4R
E BAE verYA] gkot INTO FARHF R JFS F1 Ut
5, AR A9 13 Y5 Y E ojoj A= A A 71T
ghof] gt A 4(KCO)2 713 s}of st Q14](ACC)2.& o]oA| 1L,
ACC= ATTS} SNoi| G- w| X HA] INTOl 2549l J&& vlA
I Sith E3F ACCE 9| IAIE UrEhHE ATTSF SN 9A] INTO
AR A0l YL nX| 1 9loH, PRCE U MSETLE & 1
S YetA] A eh INTOlE 28490 93 1A 2 Qs A3
Z5 Ho]AQt YE A9 5 B 2T 4 Utk £ A+
ol A& o]A+o] AL B3 ACC, ATT, SN, PBCHSERE A2
W= INTO gt 248 22 38 2435191, 3714
Al olg g ol INTO gk #3F e 4519

Ho]Z|QF Y EQ] T FAjo] &8t INT Bt 4.21, A9 25%
AFES e E 389 £ 2h2 5.25000 sigsich. =, INT kol

keier]

o

il

o

\

He
2
flo

5.2502 oS Ul A% AEZ B F 1WA BF A=At 4
% 9e Aol & AT ML
S59 240 w2t 5.250 o)
o, olo] et AH Ak

qHos gt Ao 7hEdd
INTS] 329 € 7|52 2 4%
o] #7to] xgd ES FHot
(Table 4y} Ztt.

(Table 4>9] Prob.(%) €& Z} ¥4=9] Wl maf Ax= I
A9 A3t qF A&7t Y 25% 7t 2FE FES gt
ot A ¥ ¥tk Bd 189 £(1Q. ok 25%), 379 &
(BQ.; B 25%)E 7IF=o2 24t & A P2 INT 2/7H4
Ao g PP v|A= BE W59 Fho] 3Q. oY uf INTS] ol
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KCC ~ N(6.593,2.21%)

_ Fewale Male
SEX= (5769 04230
N(3520 + 0.179KCC,0.797%) for SEX = Femle
ACC ~

N(2.318 + 0.297KCC, 0.950°) for SEX = Male
ATT ~ N(3.205 + 0.429ACC, 0.821%)
SN ~ N(2.384 + 0.376ACC, 1.07%)
PBC ~ N(4635,119)
INT ~ N(—0.909 + 0.307ACC + 0.307ATT + 0.377SN + 0.126PBC, 0.94%)

Fig. 3. Probability distributions proposed for the DAG

Table 4. Conditional Probability Table

Prob.
Sex KCC ACC ATT SN PBC %)
Male 81.42
>=3Q.
Female 78.06
Male 54.34
>=Mean
Female 51.68
Male 42.94
<=1Q. >=Mean
Female 44.77
Male 21.26
>=Mean <=1Q. >=Mean
Female 23.79
Male <=1Q. 26.56
>=Mean >=Mean
Female <=1Q. 26.07
Male 16.51
>=Mean <=1Q. >=Mean
Female 16.33
Male 41.18
>=Mean <=1Q.
Female 40.19
Male 0.3
<1Q.
Female 0.5

1Q.=1"Quantile(25%), 3Q.= 3"Qunatile(75%)

5.25 ol49] 7700] EE FEL Juidich. Y ZANAL ¢4
AEZ BYAL AP 8L42%, OV AEZ BYAL B 78.06%
g 7S ste] BE 27| 389 4 ol e prtd o ynrt
GHIH 2R B 3 A PF A=} 389 5 olye A
¥ 2go] 22 %7 Uehdth BE @S] 77k0] 389] 5 o]
olH BFOE ol o2 Yol A HP INT/} 5.25 o]4e] 73]
D B S0%NE s A0 vebgeh B3 2 Mg
£2 B ooz T $2 AYIA SN W4T} 129 5 o]}

2 7188 AL 6% T 243 vmste] g 2 Eo)
slere Btk Jeju PRCY) B% 22 AN 189 4 olste]
oz 2T A9 o 41%E 7| Skl Tk 243 vwstel 2
Sfete] Fol rjalo= 27 viehget.
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£ Ao E HolAt MEYT B4E B Ax= T A
o Y5 9 wo] T v E 21S TS W 7o) 2 AR
oJEAHE v oz Axz AAAO Mg Y5 oo st Ayt

F25 223519 1 Ay A2 B F A9 P5 = F
A9l IS X &= M= ACC, ATT, SN, PBCE UEltoH,
dg B4 F SN J&g o] 7 A e

Milfont(2012)= 7] F®Hstel TAH A4 o] njzf Wt 9
o tigt &8 & olojXtty A5t o1, Kellstedt et al.(2008)=}
Yilmaz & Can(2020)% 7|3 3lo|| thst 7fQle] x|aldo] 7|5
Wt gk A9l 81 914 53 A4S Uehdtta B st
Atk olfg A+ Atz & AtolA GA] ‘K4 — Q14 e
Z oJojR& AR AHAHULE o= FE A< Zd(Information
Deficit Model; Suldovsky, 2017)3#t&= &S o] sl=4], AH
A& ndo] wad 73dste}l 22 Tekx|ale] Ao AQlAql
T4 9 A A4 L IEH ol ANE TP B

71T stol] it ey FE 9 A4S YFEL A& =
Oﬂ Al Aot =&dfoF rhs F4Z AT & AL Aotk
(Zs6ka et al., 2013).

£ AqolA vehd 715wsto] it 9143 P 9= 1H9] Q1
TRE 84 Ao] AAAHQ F5 E Yo JFS vt 7
o5t ATFS HolF= o A9 Aot T2 WS Bl (De
Groot & Steg, 2009; Gabarda-Mallorqui et al., 2018; Park &
Ha, 2014; Xu et al., 2020). 141 247} A H P5 HIE &
Z5k7] 9% 71 271 aRlojH, Izt FE ¥gkE 9t 7124
9l Ag 2HOF o] AXTHArlt et al., 2011). & A A= 914
o] 7§19 WZ, &7, A&} o 2A-got A P52 275t
£ A FHof| 2AE EgE k= F4E AT HKlandermans,
2004; Nordlund & Garvill, 2002). E3F & oA 7|5 H3}
of gt 9142 ATTSF SNO& o]ojA &= 25 HTt o= 14
ol 7§19} I T H 4dE E/3et= v F8% 9T gt
= 71& A7 A3t dAgt(Han et al., 2019; Harland et al.,
2007; Park & Ha, 2014; Zhang et al., 2016). T&o] A}3] & 3t
73 T ZAl digt Q14lo] 9] S EAdstsie, oo whet
XY P5S HETE FATLE HES FATHDe Groot &
Steg, 2009).

2 AT dae WA Atolo] FAE o] 7| EHTto] gt

Q14 2t ’\E~ T Al A8 B ok 7] A A S 9SS
Zgtt &0, /140 EE Eoto] B
ARl FFZ 71Xtk A+ A= Jllo] =
21873 PFsoll gk B7Ee} wto] 7| T stol| whE -oof uhat &
= AL Stk (Bayard & Jolly, 2007; Brody et al.,
2008; Masud et al., 2015). 7| s}to] thgt Q1&jo|A of7d &
A Y= A8E Y P55 BolokA K= 4 Lo (Akhtar et

2018) o] 9]4]9] Q1| & _L].Z%o] EX = I:Ho]- 234 E
E R4 7HE B7I6HAE ot ddo s 574 HEY FAH2
2 o]ojx]7] wjEo]tk(Sweldens et al., 2014). wetA] 7] ZH slo]
o3t Ql4jo] =2 “&%"7—'-‘3 7 Al siEdst] AT Fs HEE

BT 7540l H EoH, o] Ax= e A H3AA P

ﬂl

mln rE ol
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2 ALE 53] #A5H ATT, SN, PBCE} INTZF 245 o& &
A= TPBTERE &9 A4 P& =g ASstuA Pd A
Y ATLET WS AR Alzubaidi et al., 2021; Emekci,

2019). 2X 229 31959 1Y P& 8 E43 Braksiek
et al.(2021)9] AFoAE= BE TPB A€ (ATT, SN, PBC)o] %
23 Pl FIT FFS VA= AoE e o A+t
oA FHA FHL P& L9 7P ZET S HEE UE
Homn, oz 2 AFAE AU EF AxZ o[HIE
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