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Abstract

The belief of the stakeholders who provide tourism services in the
destination plays an important role in the sustainability of
destinations. The values of variables affecting these beliefs are always
ambiguous and the causal relationships between them are uncertain. If
we want to consider the reality of the dynamics in their opinions, the
complexity of the issue will increase. For this purpose, we used fuzzy
logic, Bayesian belief networks and opinion dynamics models. It is
implemented on the data of Iranian stakeholders with the aim of
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attracting Chinese tourists. The data was collected by the
questionnaire during the years 2019, 2020 and 2021 and is related to
540 stakeholders. Finally, not only an agent-based simulation is
provided to visualize trends and how they evolve or co-evolve, but the
possibility of predicting defective and desirable trends is provided to
prevent or strengthen them, respectively.

Introduction

Although the tourism steps seem to be regular, the ambiguity,
uncertainty and dynamism in the host community complicate to
control of this process. It is ambiguous because different tastes are
applied to it )Yixue Liu, Rouran Zhang, Yanbo Yao, 2021(. It is
uncertain because the stakeholders have different belief(José M.
Merigd, Anna M. Gil-Lafuente, Onofre Martorell, 2012). It is dynamic
(Ruggero Sainaghi, Rodolfo Baggio, 2017) because it is affected by
environmental changes such as diseases (Parisa Soltan-Alinejad,
Aboozar Soltani, 2021), natural disasters (Jaume Rossello, Susanne
Becken, Maria Santana-Gallego, 2020), information technology
(Xiang, From digitization to the age of acceleration: On information
technology and tourism, 2018), environmental issues (Nina M.
Saviolidis, David Cook, Brynhildur Davidsdéttir, Lara Jéhannsdattir,
Snjolfur Olafsson, 2021), and so on. Therefore, it is natural that
conventional statistical tools are not able to analyze to all these
complexities (Zhanli Sun, Daniel Muller, 2013).

In this paper, "fuzzy logic", "conditional probability” and "diffusion
processes on complex networks” are used to model the mentioned
"ambiguity”, "uncertainty” and "dynamics”, respectively. We used
fuzzy membership functions for the initial processing of our collected
data (Jesus Serrano-Guerrero, Francisco P. Romero, Jose A. Olivas,
2021). We have used Bayesian belief networks (BBN) to estimate the
community’s parameters (Rohmer, 2020) in the current situation and
opinion dynamics to predict future trends (Raquel Urefia, Gang Kou,
Yucheng Dong, Francisco Chiclana, Enrique Herrera-Viedma, 2019).
We model the current belief of tourism destination stakeholders by
using Bayesian belief networks. This is done using structural and
parametric training of Bayesian belief networks (Rohmer,
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Uncertainties in conditional probability tables of discrete Bayesian
Belief Networks: A comprehensive review, 2020). The made
Bayesian belief network will be able to make prediction, prescription
and causal inference about the stakeholders’ variables of the
community. (Sucheta Nadkarni, Prakash P Shenoy, 2001). Therefore,
various parameters of the community can be estimated by the
Bayesian Dbelief network (Gallardo, Measuring vulnerability to
multidimensional poverty with Bayesian network classifiers, 2022).

The opinion of the stakeholders is dynamic because they are
influenced by interactions with their environment and other
stakeholders (Nadia Steils, Salwa Hanine, Hanane Rochdane, Siham
Hamdani, 2021). The next purpose of our article is to simulate the
dynamics. There are many variables in stakeholder interactions are
affected over time. Each stakeholder, also called the agent, has an
opinion on each of the variables, so in interactions; the stakeholders
are influenced by the opinion of others and themselves (Lydia Cape,
Francois Retief, Paul Lochner, Thomas Fischer, Alan Bond, 2018).

Materials and Methods

As stated in this research, the primary goal is to create a structure for
the beliefs of tourism stakeholders based on the wishes and needs of
tourists. Therefore, Bayesian belief networks, which are a kind of
causal network based on conditional probability theory, have been
used. The next step is to use the dynamics of opinion, which is a subset
of agent methods in the field of simulation. We know that agent-based
methods are among the recommended methods in the field of tourism,
which have been less addressed. The questionnaire data were collected
during the years 2019, 2020 and 2021 and are related to 540
beneficiaries in Iran. This collection includes 265 hotels and
residences, 170 tourism companies, 85 bus companies, 15 airlines, and
5 railway companies. According to the mentioned society, which
consists of 5 classes, the sampling method was done in a stratified
manner.
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Discussion and Results

By generating a joint probability distribution function for the variables
governing the belief of Iran's tourism stakeholders; we gathered the
belief into a coherent mathematical structure. In practice, this equation
represented a kind of causal network structure that can answer
different questions. With the advantage that it can be retrained and
create a more updated distribution function when new data is entered.
With the help of the agent-based method of the dynamics of opinions,
we were able to simulate the future behavior of tourism beneficiaries.
This simulation showed that what behaviors can be useful in attracting
tourists, what behaviors are not in the direction of protecting the
environment, and what behaviors can be suitable or unsuitable for
attracting female tourists.

Conclusions

In order to avoid increasing the complexity of the research process in
the simultaneous use of diverse and powerful tools (fuzzy linguistic
variables, Bayesian belief networks and opinion dynamics), the work
has progressed in such a way that each of the methods is used
separately. Therefore, it is possible for researchers to use each of the
methods independently. In addition, the obtained useful, diverse and
practical results create a suitable motivation for more use of agent-
based methods (opinion dynamics) in the development of tourism
research.

Keywords: Management, Tourism, Bayesian Belief Networks,
Opinion Dynamics, Fuzzy.



VEANA 1 S50 VEVO/¥ el s

&y U

-3

AAERAVAVAR ¥

ISSN: yryy-vyas

elSSN:Yfvs—aasx

I
‘n
(
:
F

YV=¥V ¥ C)L;-wﬂj S OJLQ-\: AV JL«

tms.atu.ac.ir
DOI: 10.22054/tms.2022.69532.2746

Ql}i&é}?l@qql}o)é Ol pl G R00 F Olrdind wlae =be

ST

. = . . -
(_;J;Luc,ﬁx.ua};‘obubldjjuqxumjdﬁaéﬁb | . W
_ 0313 M -

Ol 05 ol ST o3 (s 5 sl ol elolll I 4

o@lb‘o@w,r;;»\j‘ouw\w}wc,MMOJJfJL”_zlb N
_ Sl 3 gomma
Ol Ol ol 515 3

o\i_i.}l) 4&)\.3:_3;5 j(}l} .A>|j (lelbl LSJJL:"; Co pde o))? Sl

kil sl b

Ol Ol g5 e allul 13T

U‘f”l ‘Ulj.gj 4&[«5\.& wlle ol{.ﬁ&lb ‘Lﬁ.ﬁjiiLR Co g ojijL:ﬁ.?lb g;?}ﬁ f\'éf‘éw

o AS>

Aolie (551l 53 (oopr B Aes dualie 3 (6 K3 § Sladst siasal)) o Glaissd p oS sl
ﬁ.@twuujm@;@b“wﬁwwu),gdtﬁ)tf;téuﬁ@xgu,.g)tg
8L dal g 253l g g ge (S o S 55 5515 0T dlie 533 ge gl s Condls ol
26 ten S eslial odde oby Gadie 5 S ook eSS (3B Gl Sl sk ol sl
b o3 esls .l odd (giluesly i 0L, K3 8 Sl Oaal Sl Oleind 4 b g e slaeslscss,
L Salgi)s ol 3 OF+ 4 Lo 5 0iisy T pacr Aalidin Lo g VYN 5 Y0¥ (P14 (gL
Kb odzailyl LOT JulSS wa b JolSS oo 5 sy Sle s 81 Jole 2 (e Sload &K

el oy3 8 Lo 0T 2y 385 b (6,8 sl (1 5 0 osllae 5 o me ladis) (i OIS

NES LR W FPVIP S S FRPIPPT Ol P WP SCIUR VTN PR W 4

mahmood_alborzi@yaho0.com :J s sl 5 3%



VEOY Ol | $1 0yl | VW Jlo | o, Kis 8 cy e olalllan | BY

PRV
Francesca ) ) <ol olsl (Keal Jalse b odomy ot &5 6,505 8 o
Jillian Student, Mark R. Kramer, ) o/, 5 5UL> ¢«(landolo et al., 2019
Sleds sdasaly)l G ES 4 (deis i3 s J((Patrick Steinmann, 2020
S 3 b Kl ) Jaswil L5857 o oil g5 Olain3 allis ol 3 &8 6 Kis 8
5 WL ol 6S5s gl S 0T 15 0,K8s 8 slhatals s WL G dis
3 pben 103 58 8 0b g0 oS 3,13 Glors oBlr i 51 A0T 03551 5755 szl
Olaus (Fengwei Dai, Dan Wang, Ksenia Kirillova, 2022) .l L,
il (sladi ) 53 Lade 1 (6 9lal 01,883 8 Sl a g oS53 eSS L s S S
LOT dn L8l 01,%K85 5 4 Sla,Sledst oo s Olaind olls diss o 41
8838 e S o Zulgh 55 (Chen Gezhi, Huang Xiang, 2022) s 5 ual >
LS b el ol sladaly 5 m s dal s o (VF ) 5 I desms pual) 510l
Marcelo Canteiro, Fernando Cordova-Tapia, Alejandro Brazeiro, )

(2018
pde cplel Lol (Pearce P. L., 2005) wzws plite Jorl o oy oo i 4 5
S o ok Dl [ AT 0l J ST Olg amsler 53 55 50 Sl sl sy 5 Olebsl
Yixue Liu, Rouran ) > 5 oo Jlest O gl dlites Gl |5 Sl e sl 3
Lyl Salime slaysl Oladnd |5 Sl ekeel ((Zhang, Yanbo Yao, 2021
Ruggero Sainaghi, Rodolfo ) i L, .José M. Merigo et al., 2012)
Parisa Soltan-) ls s ley A5l Jaows &l uis 36 s 1,5 (Baggio, 2017
Jaume Rosselld, ) b LW «(Alinejad, Aboozar Soltani, 2021
Xiang,) oWl ¢, 5ts (Susanne Becken, Maria Santana-Gallego, 2020
Azea o, 5 (Nina M. Saviolidis et al., 2021) oo 5 Jilwe (2018
Al s S oy cnlaen o 536 p e a (LT Glasl 3l o4 ol o e L
g (Y48 01, Ks 5 aid jULW) 5 (Zhanli Sun, Daniel Mller, 2013))
(Tara Ma, Anita Heywood, C.Raina Maclintyre, 2021)) \4-w 5 5™ (s 5les

Ol (6,108 5T il 5 (WWAR L e (6 gmaie azi b 65 (555l 4abld)



Y | 31, 85en 5 0513 Mt/ oo yd 31l 6,53, Oladiyd wlis b g

«(Chien-Chiang Lee, Mei-Ping Chen, 2021) s, 448 zio 53 S jloces
o Olples 4 ol Al mal g (4l Slab 25ty (line )55k i 5o Lee
LOT (ST Sk 0 55 line @) Lilis oKinss5 jasels omal &Sk wbls (25
«o2) ol .(Sekulovic, 2015) ot ably 21551 5 2 50 sladis) o585 b Ul (o1
BOD ) ol Pl cpl 5 ade ool 1 (S Fbiad yls o sla sl 1 eslizul
.(McKercher, Sebastian Filep, Brent Moyle, 2021

(3B Ghie Sl g w amse ol s bl e el 0T 36 Gl
g5 3 el adieslinel ooy s s Hlisl gladnlp 5 bos Sl
Jesus ) 5,5 eslizal a.uﬂ;)ﬂcw, Gloesls adgl 5l 5 (56 o sae
5 .(Serrano-Guerrero, Francisco P. Romero, Jose A. Olivas, 2021
(Rohmer, 2020) s Coxds 53 plar sls eyl et sl 65 sk cbasls
Raquel Urefia ) wimes § cuts & 5T Glaiis, i 55 1 ok ol
(etal., 2019

S &G OT (b oy 2 (>4 5 s Aty p o)Ll ad callis walsl s
Snsse bl cdde amiaslasl 51 ey 5 A5 Ol 5ok e iz sl o
2313 nen OT Ul (518 5 oo b g &0 s sl 0k 3557 2 OT Lo 5 sl
o2 585 S sl 53 on Olin3 Sl Law g odbalenl ST sladiyy aalsl 5o
oo Slael 2o aSl 5 a1 ad g,y ol ool oliazsl IS il 4 Sl b
Ol b oS (b bl Jsuar gl 5 LOT S8 4 a8 s 57 ST L
s ale (g3 plie Oy poas | sladleb o Sialeal 5 Siales Ol

TRIF ey
Sl smlin Sl 5 035 (b b Sl a5 (e (55 50k el (glagny, SN
«(Pearl J. |, 1993)) wits ansly &S5 olas glajuite oo Jo St oS5 L
el g edid 5 k=L ((Marek J. Druzdzel, Herbert A. Simon, 1993)
Dan Geiger, ) <ol 0lsl 3 3slas sla pize b Szl 55 &G Ll Lagz ) S
wn G 8 shan s (S OUs ksl ool (David Heckerman, 1996
Olaweszs ol .(Brandon M. Turner, Trisha Van Zandt, 2018) & ol



VEY Ol | $1 05l | VY Jlo | o Kis 8y e lllas | AF

S e OT s g g e (S Hn 1) 0T Wil o Calides laaie) o
536 1 Olakes coddianss b b Jlazl Glbts b oS bl sl (Darwiche, 2008)
syl dSL (S dclows s diiosls S e Ly sl ) ,a Jlezsl 54 G 3l o
(Remi Harris et al., 2022) wul Cano 5 g 1) Aol s 4SS W5 551,

5 okl sl LS w5 amlr Sl eddgysTaer glaesls Sl eslizal L
(Rohmer, 2020) 5 S" Jue 1 anslor  Jd 550 0155 0 ¢85 b e (5 20150
Sl e 3550 53 e Zlel 5 p (e e 4 3B eddatle (g0 sl Sl
2l » .(Sucheta Nadkarni, Prakash P Shenoy, 2001) sl . asel>
Gallardo, ) 53 weds (g 3L aE pl o 5 015 oo 1) amsl Calzbes gla 20l
(2022

LOT 15 Sl (6,883 8 Slodkst Dlai3 )3 lie ol §odse ibn Al
Nadia Steils et al., ) w15 15 olein3 ple 5 355 b L Sllels 56 cou
Slleles 53 (65b5 o ,mie g obs ol oleand Jiass olg COds 5 (2021
e S o )13 3T o Loy Jgb 5o 45T AL wils g s Ll 5 s Olaidy 3
13 L g IMeiis s e 51 S a5 50 53 (558 oo 0kusls 5 Jale dllie ol 53 45)
Gl 355 b okiie 35 5 0L Wlie 5T Cow Olind (SOl 3 ol
Calizes Olaind ol Sl 31 ol Loy (J-cplb (Lydia Cape et al. , 2018)
e Slale oS =213 5L ol 4 s ol a4 el sl sl Sl Ll
oSG a8 s o 1y OSGl pl Olioes @ okide obgy by kS (gilmand 1) Olai
,uf\.\ﬁ\,L;L@\CL@‘L"Jﬂ&}w@u@uw@uuﬂﬂbo@
((Zhi-jiao Du et al., 2021) «(Rongrong Kang, Xiang Li, 2022) )

S Ol e 6 Kb S 0lainy3 Sllalas andllas (5 K5 8 o oale 4 42 5 L
Thi Quynh Trang Nguyen, Patricia Johnson, ) ) s 5 Jal = die law e
Giacomo Del Chiappa, ) «(Baggio, 2007) «Tamara Young, 2022
LaSs ol Coale a5 sl L s 5510, ¢ o2 L Ll .((Rodolfo Baggio, 2015
.(Huiying Zhang et al., 2021) cus esln ¢ 55 50 Oladis 3 o Sllalas 0 523
Olhelas o 1 Ll 0SS L aSs Sl K8 o Olmis > LS by 5k 4S5



80 | 31)8en 50513 Mt/ 1o yd 31l 6,53, Olaiiyd Wlis b g

Logl ) A3 syl b cou 0l Jub o s ST edde o 545 0 Sy
Chao Liu, Allan M. Williams, Gang Li,) wb Jel5G 5 i (01,55 L 0L
Sl oo 53 (ha b Oy oty (S5 sl SGB 5 Olain 3 5l Sl (2022
ey 3 3Lisyee e bl U osls |y Ol ol Lo« (Li Dai et al. , 2021)

S ekt 4ok ol Sl 3 503, ol il | Olad3 gl slas sk

X
Olaind 55l 6l obsle sl adsl Ooda sy opl 53 Ad 0L &7 5boles
S o3k LSt S sk o 0S5 5 bS5 el sy 6 S8 5
Pl s § oSS Wil e b2 Sl 55 4 e S o5 S
o) 52 Ol Jole Sla i) 5l slas sazma o5 &5 Sl odkide 5L 5y 51 oLzl (guday
olbao 5 Gl ) alex 51Oy Jole (gl Sy 8 wils oo T oo slad 4 (g jluans
Sara Nichollas, ) coul edsastls 5 T 4 28 o8 dzas o Ki3 5 o5 o
.(Bas Amelung, Jillian Student, 2017

5 WL a8, sde)s S Olpl daie Olaaud 4 by glaesls 5)3Tco¢ BY
ol 2las 8yl el 8 eSS walitin L1l 1tz O K5 8 lasiul =
LaOT (slaaal s 5 b3 01 805 8 4 a8 3T o 4 5 on 0l 4 Aol dolitin
Lujun Su, Jin Cheng, ) «(Pearce P. , 2005) .l &slins jaw o1 10 eled 53
S K835 Sl Olsle Jaddl)ses 3l el pl (ScOtt R. Swanson, 2020
sb iz (G e b 6,83 8 L s Cabge o fendlysmen Olge o
Sk ow el 5 a8 el gws opl (UNWTO, 2019) ol osioslinul
ol e ol ol odbag Calte dolie 55 o 085S 51 LE ASYR
b Sl S el gLl s b glaialy 55,8 e 5o 15 01,88 8
Ll 03 55 anliiow 5

OF. Qbﬁf}é“d)j‘(@?"'v\ ST Y YN eladle b sl slaosls
(S 8 IS BV Gl 5 o YPO fols e pazme ol s Ol 3 i3
@ am g bbb oo alely OS50 0 (olaylan OS50 V0 (Sl e sl OS5 AD
Slib O pon S s ogps Lol ods (S5 aib 0 1 S S0 anls



VEOY Ol | 8 05l | VY Jlo | o Kis 8y e lllas | 85

LS o0 Sl LB amele S a5l 3500 ST 5 el Ll a3 S ol
5y50 S 5 ol 55 aS (ol 31 (aTely 5 slewlsn GCES 155550 53 o guai)
AU o sas Ll s Sy ke b 3 (65187 4 25 o oy Jolil Lilacs S5 S
@338 Jl A 5 Sl e 0L, Kas F 4 Sleds 1)l 40 b 95 Jilas 5 wsls 1)
Klazsls |

4 O s ey b ol b 03Ul aalitin 3 6 55 53 OS5 8 51 45 gad a5l
daliti g S g Uyl g 55 55 L a5 kS 0iS' S5 13 los Loy baaslitin
03 tes el Sl 0 b ah $SGSTL L odas el o Llods 1 b sle e
355 Slagaly 4315 08 Wasgal b dlods 1 ,b (550 S alin Sl cpss ¢ 5
LS G g) LS ey (L) b)) e bl L)
Caliiee Sl sl (Sl Oldalis 51 .(Hosseingholizadeh, 2010)
lagaly JeoSS 5 yzmals Glagal S sl pWT glasl5l 5 olaz cbass
UL o7 a3 8515 oslinuls s g aelitin y L 6l Flis,S GWT s oslinal jail
VSRR PRYL)

b s E5seT s g A S 5lie 0ki 6 55T oo Il anlitin y (glaosls
Loodie o) Jole » gne 23w s LI (ROhmMer, 2020) Llodsoslinul
51 sk sl ¢l .(Yucheng Dong et al., 2018) (815 5L d gy glaesls 4
53 OB wasgmaly Sl 4 4 g Lol sdioslizal o33 aeliiw y 4y b o glaesls
BB Olsea 1 Shle ool 51 eSS o cding Slme G sla e 51 055 asliz
< = (Yen-Liang Chen, Cheng-Hsiung Weng, 2009) ;6 < sae
LlodsoaS 5 (651 sl 1 eslizal b 5 s (o w5 [+ V] o5L 55 0T .‘.,_\n;
R.) s (Kankana Chakrabarty, Ranjit Biswas, Sudarsan Nanda, 1999))
(93 Slige ¢ 85 ~Us al>) e(Jager, H.B. Verbruggen, P.M. Bruijn, 1992
LOFY (!

Lasl

-

&lﬁr—%)}g‘ 3 Waosls J‘fd‘:g; b L@J li [EYEYE) b Qlf]@- uj.jl; i *SJ; Gdlff} J"s"



BY | 31,8en 5 0513 Mt/ oo yd 31l 6,53 5 Oy d wlis b g

Sl ol .(Zhanli Sun, Daniel Miiller, 2013) 5 5" sl | (gl b (5,8 5L
Darwiche,) " s sl 1y AS o8 s o5 uis b6 1S 5 kil L5 s
583 8 Olaity oIl Sl Al o lgz 3 skl (pl @ by (sl ke (2008
o gize cpl ol s Lol (bely 5 Sl cheaie (G5l p goad 101 257)3)
Sl 0k 03,55 T Y Jgidor 55 AiS 3L 55 il g5 e 45T (5 polie § LOT Slows 55

Lo (M ) 01,885 8 03800 655 5 58 a3 L1 (5 sk S sl 5 Lo
Madden,)) o> S A 5 55 550 o stuaad ('-:’.)}ij‘ ol 5 paT oSS
.((Luis M. de Campos, Javier G. Castellano, 2007) ¢«(2009

Lol sl 5 lamiie b yme ) Jgur

Yes, No Oyl b 5 05500 S5 LUl M
Poor, Average, Good Oleisd b g ol 5 badlr 51 g5l ol I1
oo MO s i
R R P
Poor, Average, Good Oljes amalr (B e 55 Olaiyd (55l 5 el 4
gl 03) s S ol laes S 5l Olaiyd (s3l s
ves No (005 anlllas Is
Yes, No el 4o sbl s Oy LUl Sy
Poor, Average, Good Kb e sl gl Olaigd LUl S,
Yes, No s 42 sl s Oleid LUl Ss
Poor, Average, Good OS5 S 55,55k il sl Olaind UlS (o)}
Yes, No dais anals b Olaind Jolas oLl 0,
Yes, No G sdaee 5l Cbli= 4 Olaisd 4 o 0s

235 S Do L 0T 05 oo im 53k b (KBS Sl sl 1 g

Eitel .M. Lauria, Peter J.) 55 oly dsbas sla pine 4mn Sl ol 5 bz
r3 n O 1y 8 zie Jlazl w5 5 0l (V) 4lales (Duchessi, 2006

Wl Ol (6 K5 8 Olainy 3 glaTosls wly p golile 28T Juols (1) dslas

C‘*“)J)b“))bﬁ)")i"'ﬁb)j"gbwﬁ’t“\Y CT};)}LMFJW‘GJ}.CU



VEOY Ol | 81 0yled | VW Jlo | o, Kis 8 cy e lallan | BA

Lesls 6l sl aSs Ghie &S s 4 1) Lae e s (b o Sl sl
ooy s G Db (sl e 5 Lo (Bl SRaled cplidas oo loles L
e 15 oUls (Pearl ., 1982) J s 15 o aSh 5Tsb o Kis 8 le

Sl o (55 (6 s 53 (S5 5L

F(M, 11,1, 15,14, 15, S1, S5, S3, 01,05, 0,) = 1)
P(M) x P(I;|M) X P(I;|13, M) X P(I5]l;, M) X P(I4|I3, M)

X P(I5]Sz, M) X P(S1|02, M) X P(S;|I3, M)

X P(S3|13, M) x P(O4[I3, M) X P(O;|I3, M)

X P(03]Sz, M)

PA) wym eddlds im sk SGb gl 25l & oy Je
Marco ) sisid 5 bl s, » J5iseT ool Jlesl L .(Aguilera et al., 2011
S sl ly bs Jleal 55 sl obe «(Scutari, Robert Ness, 2020

() K)ol ol (Glistla) 51 S (glae 5 ) by o Saluas (gla e )

Gl GEosal 3 e Ol (6, K55 8 Oladiyd (g5m Hob &0 N S

M




88 | 31, Ken 5 0513 Mt/ oo yd 31l 6,53 5 Oladiyd wlis b g

35b s p bl OT plomal 5 S8 (oo sddild 55k S o sliel )
Slrosls (i s oo ol [iSw 53 4 (Bolad ) sbas Laesl .(Uusitalo, 2007) r’.)}T
Sl potile SL Ao ;5 Y sl &) Wesls 3o s Ar L0 ge 3T glaesls wﬁjfT
Sl G uT b cedaTionsy Jue plSomial o (sl ilodbioslizal e Ay

el oddionls OlES (Y d_ju\}-) &)rﬁ‘)b m;\.ﬁ BE cﬁb) ol )‘Jgf

g‘ﬁ‘ 6;{.’3:; gtaé.'.‘:".: 6ﬁ)}§@f&ﬁh‘}wgdé ui'é?'q)rﬁ): w}\.ﬂ* J}b

6).515[4, SN S g

.JQL.P &_,\.M)J

0.92 0.95 0.93 Ll 59 3 Jsl sdalis
iy 5 41
Ja.,u« WJJ

087 091 088 e 83 5 £33 sdalis
w3 8 42
Lle S 3

092 091 092 e 48 5 p s okalin
S 3 4 51
Jal.b CAM:)J

0.90 0.92  0.90 Ll 57 5 S PNER
w3 6 40

3555 palg o8, 488 G sk i b5 0l Ca 8L Olaind o lleles 4

A olat &5 5 5o leand p g ol Laxlse 5 30l (leant 4 S
el 53 dlis 0Ab sy 8 0l e (Marko Jusup et al, 2022) 5,5 .
Américo T. Bernardes, Leonardo Costa) dzws b sy izl LSk
o e « 81 «((Adrian Bejan, Umit Gunes, 2022) «(Ribeiro, 2021
\]lan )CM‘OJJ'J ‘-)J‘bj"°“"'.?s'°g5.'.\iﬁ Lsudu):uﬂ;;}u: d‘&))‘.’}}q—jho-"
$$ sbylpl Sysea o |y LOT G (LI, Tao Xiang, Linghui He, 2021
Yucheng Dong et) «(Yupeng Li et al., 2021) ) aus” a5 Slleles (6 5luans
r:m-a; 42.«:‘5:; 9 M Alwd 9> W u.lf)‘,lsw o.l\.:z.ﬁ g;l“iﬁ 6LAJJA ((al, 2018
g & ai s lade 31 eslizal (Zhanli Sun, Daniel Mdller, 2013) w4



VEOY Ol | 81 0yled | VW Jlo | o, Kis 8y e lllas | S+

Jesus Serrano-) &S’ o zhw Jis 4 Jasws 51 Slellbl JUsl s 1, Kangs ol
bdie ol JUEH ol 8 anw 55 53 (5 e 5 dy ollanil &S (Guerrero et al., 2021
! (Frédéric Amblard, Guillaume Deffuant, 2004) wss o L
3L Sl b g oS 1 anels Calibes gla el il U s o o5l l e 4 (i Collan]
oS Jlest (62 3L DS 318 55 08 gn 035 (madnd (S

el adplanil V g 3 0dls (B me (Bolas iie VY S e b Olaiy 3 Sllelas
sl sdos izl Olai 3 slide b yme (gl (V) Ole 51 Ollelas ol 5o

opi(¢), x=M1I,..,I5S,5, 83 0,0, 05, (2)
i=1,..,n, t=1,2,..,100

o1X Jolass s 5o S ns 3550 55 eIt Jalas Al e s gl (i3 o oS o Saza a5
2ol (IS5 sbas codde gbg 53 18 (5l 4 a5 b ol Oladiy 3 31U N 5 03
«(DeGroot, 1974)) 55 0l 5 Syses Sl Sl a0 a6l 08 oo 1

.((Noah E. Friedkin, Eugene C. Johnsen, 1997)

n Q)
opE(E+1) = ) e X opF(®)

i=1
Az (F) b b e e 3lusl G ol i 0T s
=16 =1 (4)
Proskurnikov, A, Matveev, A, and ) 6,85 » 5 (Altafini, 2013)
I RIS RS (Jele) C&L..L.s,a & dslas 3 .5 505 4l e (Cao, M., 2016
);Q@SMM)@,EQJB-@U:.M;@J"&lq&i)}bgjak&.i.'sw
(8w 8 Caio S p8 s bk S ES 8 5 Sl e K

23 ey on a5 4y Bl 31593 5 o (5 80838 Olad3 w3 Jolwd g5 0l Usene
S5l (8l sl Glacanipo b iz 4 K sl e ol L ¢ Jlis



SV | 01)San 5 0313 hipmn/ o0 y3 O o 6 K53 )8 Bladis 3 wlis b 3

Deffuant, G., Huet, S.,) cul J =8 L6 = s 54 o) JolSG a3 S el
s S m.a\;:— oslizul j e sl (gl 0 dsles 31 opl L (Amblard, F., 2005

opf (t + 1) = a® op¥(t) + B opf (1) +y* |opF (1) — Q)

opf@®)| , i#j

.-\.'J»Llé.i.iC}o.?u‘.;ubula.(r)Lﬁ@)obﬁwksl:b-:‘-u|YX}Bxcax
o + BX +y* = (6)

kel oie 5 ol (JS edde I S5 ele K ol Sy odidie O sl b

w58 0 505 ) 40X By .l es g Jol jot iy 6 b aS Sl ((2i3)
b e o5 ) a B By S e golasl s S b ule &S Sl e oy
Ol 40 dolre 5o Dle e g 50 0 e Jilie O b B ST b Oy
& e Sl SIYS oo b sl sb Jele 53 o ol | B aST Sl e
33T n X S 505 3558 53 (¥ 25w) (S5 o3k &5 b 5 Y u i oLl Sl 55

Sl 0

il BIRUPEES
2o gy Ja b Gl 6 Kb 8 Olain 3 o 5 o iplowil Sllalad ¢ 2 a3
2L 4 Aol gty ol o3l i 01 K85 b LT e sla et s L
Ll s o e 53 68 e sbas b ine 51K o b L e sla el o ddd 5 (65
oSl o kiosls 13 ((0) Dslas 53) JIIE 0 5B 45 e 5 0ts 3,557 5 Olady S anal>
O K55 8 i (UNWTO, 2019) ¢ Kis 5 Sl Obojle iS5 ulal
3y 55 d (lime 445 555 o ST 5 U ey b 4y 3 gudome 5 ol b Ugana
Slais) e Gl p Ll o a0 Vor (ileacd jo opl ol Ll e s Lo
el odldionls el 5 aalal 53 (g 5lwand S LS S8 ST

Al o eV fols a8 gl gy s s oo OLES |y JS g, s an ¥ S
s o Ol b Oy 4 s |y Ll 5 o 5yl oS 03135 [«/Fr /b ]o3b s



VEY Ol | 1 0yl | VW Jlo | o, Kis 8 ey e lalllan | SY

Ll oSG ¢ Jolas al o Vor s dme Vol 6,80 & das e Ol dnT
(Oleas3 Lo g e lad 5 laadlr (g5l s suad) 11 351 LI )le atus ol sla pize
Sloes 8 51 Olits3 (65l 35) 15 (Ol jon amaler (5 pme 53 Dlaity3 (S5l 5o9) 14
w0 bl 6l Ol sUls) ST (0L &l andllas opl 4o -5, Ki5 5 Lol
(01,8858 53 (Sam b 42 sl (51 Oladiy 3 U1 S2 (01 Ko 8 55 pelar!
(s jamms 51 Cblis 5 Ol 51,55) O3 c(daie sl L Olaity3 ola) O2
ol 8L (K (s 53 4 2 OIES Ol e ¥l JalSS s a5
S & p (L glaesls) Oladyd ddr Jlaz| gla s &;i\(,y,ww%

sabe 488 s Sl sb s ey,

o O K3 5 o guas 33 U1l (6 K3 5 Olaiyd dlis JolSS 5o IS Wy, aies 4w Y K2

Mean values per variable per iteration

055 — Mativation
Imagel
050 — magez
) ———————— e I3
M5 . — — —— Imaged
P — = -
04 — Images
S Servicel
—— — e .
035 M.% — Sefvicez
T Senvice]
030 —~ — Qutcomel
e —— — Qutcome?
025 ——
—~——— — (utcome3
0 0 L 0 80 100

S ra ¥ lSS o Jal sls 5 [ ¥ e /Fr ] 05l 55 oS a3 gy ates

05301 S 53) M OT (gla e 5 3,05 65 o5 o Loy ool (UK Olen) Sl
35 (Konp w sl ly Olind gUIS) S3 (Olind buy 01 Kas 8
bl ool (01,8838 515,55 5b ol s gl Oleind oUlg) O1 5 (01 Kss 8
dn o) polie Olejea S (UNWTO, 2019) 6 Kas £ Sler Olejle 5,18
Olami 1) UL ST 01,805 8 Gl 3 e 5 LB it 5T 15 e e
e de ol Slley Kabes s (bt 1 .aab wsls (UL Jb ol 5 UL
S 08 8 1 ol sl 8 Sl OGN 5 bl sl 6 e 555 il 5 o0



S¥ | 01)an 5 0313 Migmn/ o0 y3 Ol o 6 K3 )8 Bladis3 wlis ol 3

Olaiy3 31 (5 (Soalen b ol 5L 5 S Sl Lo b LaOT ilie 5 Colutal
b oo SRl B i

n VeSS g foli o303 [/ Y /¥ ] o3l 53 4 gy digy atmd
(Olaind Lo 5 deaie Sllgad 1 65k i) 12 b e (IS Olon) Sl (Gutns
S S35l (S Wy cpl s (Olads 3 bow 5 deae Slads 1 (g5l s 5u23) 13
TG PN G B g E e JP R J GRS PR P I TN
Lo slazel 130 & Ll o (ilwacd 3 b 5l (Sales ol ad s copl p oslle .ol
3oLl cpl (5938150l ESWS 5 alig,y b 5 (O Jsles) HIIE 0 56
A pened anfllaes ) 4o dmel-

b ize o (plasl ko) plasl o b oSS a1 55 Koo jm s
03 53 i) 548 0 otalin 5 ¥ (sla JS5 55 &8 5 5bolen opl ol 605 S Laite
53545 @b 4 08 o ¥ IS 5 leddosls 1 E Aoy 350 SESE Sl Sl ks
b ol S o o Olas 5 0 1y a5 (6,583 5 ol e 55 Sogline dlo o 93 51 e
S2 5 (Uljee amsler (Jyme 55 Olaitd (Glupsad) 14 Glajite 4 bspe oli
055 sl 5 1 /FF Dbl s oAbl ga ((Sam 3 4 25 sl 6l Olai3 U1 9)
oS e Cllab 53 4 by o (slo e o (Sinlas oy ol kizen Ol 53 o8
ISl 6 K3 SSomn il 5 on (53l G b S| (Salen ol A 5 s e OLES
2o e pl a5 8 |5 b by, do b 53 (0 Jsles) HIIE 0 56 @ b sleel
At gunos axfllans ) 9o anal>

5 badlr b ) 11 (laize slie s 1) s plel ¥ IS8 s
o) 02 o olal 4,20 sl 3 Olaind oU15) ST (Ol baw 5 S Jlad
Colbl 5 (G sl 1 Cblim s Olaind 51,50) O3 5 (Laie anslx b Olain 3
S oy g 53 5 bl oS gl Wil o plaz! pl ol sl 2l 4 0 /FY
Caio Sl anw s olal 3 iy 53 oddsl 85 Ller 1SS a3 Jls Olads 3

.(Q,Eé\ﬂgjl.bg;}})sﬁ.ul};)tﬁ:dls)ﬁuw@)soT,;;ls&ﬁ:;



VEOY Ol | $1 05l | VY Jlo | o, Kis 8y e lWllas | SF

Olaiy Ul 5 Ol analr (e 3 Oladiyd o paal b fad o poiis 53 Olu g ¥ IS
EEOIbI s Ol Kas 5 gl Ka b au sbwl gl

0.54 — Image4
Service2

0.52

0.50

0.48

0.46

0.44 M/ f\/\_’\\,/\/‘*r—-—v
T T T T T T
o] 20 40 60 80 100

sedd 5y plerl g balas aul s s /Y Glbl > O3 02 ST 11 st ¥ S

0.54 1 — Imagel
Servicel
0.52 - — Outcome2
— Outcome3
0.50
0.48
0.46
0.44
0.42
0.40

W pite o (plo! pde) Lol Sl o 5
L3507 ite 6,008 5T 215l gl e Sllebs b 55 Js5 A5 cud b oSS
Sz 0E 18Ty Koo B b Sl sh o pumme s K3 8 Slats lapl o
uf.u,_u\)uﬂuﬁ;;ﬁﬁ\6>)|>6:L.,\>~Oﬁtu?|¢,u;wm&w,m@



50| 01)&an 5 0313 Migmn/ o0 y3 Ol o) 6 K3 )8 Sladis3 wlis b 3

x},,guﬁgﬂguﬁ);u\Qt;t@uma,u\rﬁjsﬁsﬂbom.m@
035 ) il gl aelle LOT (Siales dbl bl b dsl adls sy oSS
(Ko 8 o 55 it b e 36 3.8 55 53 05 3 Al 0T
S1 ol Glaw 2 sl 53 K35 8 Olaind QU5 amlis 0SS5 )
ts i 35 50 02 dzio anslr L 0T Julws oUIg L1583t Losms 552 Kia 5

S5 b SB emaian 5 4 25 sl QU5 o 28T o ey el 8 55

el 02 s amal> b ol

L Lol Jobw U5 b Olaiyd b g Sleds &1yl oI5 o ol 81y amlie O K3

052
| — Servicel — Service2
oso{ | Qutcomez 052 Outcomel
ll 0.50 4

0.48 4 |I

48 1
0.46 043
0.46 1
0.44 <
0.44 4
0.42 4

> h‘\,\_\fﬂ-\/\_/\\/‘/\/"\\v S S, 042

0 20 40 60 80 100

0525
\ — Services
05001 \ OQutcome?
0475 4 \
0.450
0425
0.400 {
0.375 '\
—
0350 4 TN A
0 0 40 60 80 100

(1) ol b oSS @ n ke g3093 512 ¥ i 3 u@\fl,@;&ww

distance(X,Y) = | X = Y|

! cMé\.‘uﬂbr.a

(10)

02%6)302Lf%uv.i&ﬂ)}&ﬁ)f&bbd}j}ﬁﬁM‘S‘J{&‘;‘}Oﬁ‘
83&‘;‘} JIJ.L: ) ool QLIS Y J).b-S?:jSZ cSl 6\.&@}2@»\;@'\'&9&33

sl a5 5 S2 5 ST sme 53 o151y olie b awslie 53 /0 8A Ol b



VEOY Ol | 8 05l | VY Jlo | o K3 8y e lWllas | 85

das dnsl 5,5 3555 Lol jan i) lamme Dledst 1)1 4 (5 a8 Blle Olaiy3
S b ) Dl 2 sl > e o Slakiy3 o oy Ll ial
) S 15 e A e e smal b Ll plot s Ly )05 1, 01 K55 8 (s
orr 015 o 10 (02 o ¥ J ) Lizen +/NY 5 o/0 0 58S Sl slitel aosT
(a3 o Sappe b (6, 83,5 Ja ons sl &S 5 sa0 il
03,8 Aol LS (6 S S ol 4 a8 (S Do b elal O e
B0 Slp gmlie JEB1) 6 WIS o (oS 5 Dleds £l 4 LIS 5 G 5i5 L
s g Jlasl oo 5  Kialeal oy

o3l S s Uy om BT L1517 K s Kos slases Olsew
3l O g 55 (21 815 ol e 33 gm0y > (Sin 5 25 bl QU155 01 K8 8
GlodisS el ot b ol OVl (gl a5 6l olbiaclons +/+AY 1, ¥ Jgu
5y IS i ) e Sledst O insail )l 45 &S o 3 3 g dal i
(¥ Jd) 3 dalgs /0 VY 308 5 ol oo smms s LOT oI S5l

2> il dolia L 05 01,805 8 555 6 R8s 8 Lt 3 05 0l sl
OLer 5 o Ka gl 55 5 (Ibrahim Elshaer et al., 2021) ) Wl b, 5i8
Yeganeh Aghazamani et al., )) ol ! 4| ((Mohamed A et al., 2021)
ol bl 4 ((2020) ;(Hamira Zamani-Farahani, Ghazali Musa, 2012
Sl 08 s dlyl oa 5 01,85 8 (Slp op Ll5 or o)l por Slonm dile Lol
3550 ) 1 Lasls (6 sTmar A3 53 5 slate a1 r kil 501 Ml (6 s S
ai b 15 e ol (sl o 5lwand llolas s S 5 )3 ol ime ol
Slelw ol odionls iuled jime pla by o Ogtw 9w 3 ¥ Jgd 55 s i
)ii.bdb\u\a:jC..i‘}.asL;t.w“)).}uj:iln‘}‘d.}\u\a:}ﬁ-jﬁu\.;j‘)m\.}\pg-lbbdnow
S5 Ol sn ¥V USKs (gladas 13 503 53 cdited &S o 55 s ol Cneds (glial ) 53
b 83,8 005 6l 01 6 Ko 8 Olain3 o 5 4 S plonil (5L 5o

Ll oddosls foles e pate 4



LR

Lis 8 Oladisd wlie

SV | O1)en 5 0315 M/ o yd O 5 s

9800
9600
0000

€0
10

8800
8600
¢00°0
0000

6EE0
€S

¢¢c0'0 0700
¢T0'0 0000
80T°0 9600
O0TT'0 8600
0000 <100

0000

6’0 LEVO
¢s 1S

¢00'0 | 8T00 0STO O¥T0 S100
800°0 | 8000 09T0 0ST0 S000
8800 ¥OT'0 ¥900 ¥S00 TOTO
0600 { 90T'0 ¢90'0 ¢S00 €010
0¢00¥000 ¢LT0 ¢91T0 L1000
800°0 | 8000 09T 0 0ST0 S00°0

1,00
1800
G100
LT0°0
€600
180°0

0000 { 9700 _¢STQ ¢vT0 €100

€00 |

0000 89T'0 8910 €000
0000 0TO'0 99T°0
0000 SSTO

0000

6¢v’'0 Svv'0 L.C°0 1820 CWy0
Gl vl €l ¢l Tl

D AR e e (e (9 6 HO0 65O (0n rio By @@

680°0
6,00
690°0
98070
00070
95€'0
N

€0
[40)
10
€S
¢S
1S
Gl
14
el
¢l
Tl



VEOY Sl | S0 ol [ WY Jl | o K58y e wllas | $A

Glaa 2z sbul SUIg 5 O Ko 8 5Kl S s oUls w2l Sy amslis £ IS

050 — HD‘[I\.‘EUUI'I = Motvation
— Servicel 050
045
0.43
\'vf""%/\’\/"\«’"""“
0.40 040
0.35 0.35
. ' T . J . . J . ' . .
0 20 40 60 B0 100 0 20 40 60 a0 100
— Metivation
030 — Serviced
0.45
0.40
0.35

b it aels L 03 01 Kb 8 i (512 Olakin (5l 3o o () S5 Olee V JS2
0.16 -
0.14 -
012 -
0.1 -
0.08 -
0.06 -
0.04 -

0.02 -

M 11 12 13 14 S1 S22 S3 01 02 O3

Sl 5 Sllgd 1 (3l 2 goad gy 45 3,15 ST g g g0 ol 2V K 13 0



9| 01)an 5 0313 Migmn/ o033 O o) 6 K53 )8 Bladis 3 wlis b 3

a2 @) B3 5L5 Olie 0 8 358 o Ftn (B3 2] Son ke ) izn 1 875
.,UJJAJ&';)J.A‘,.Z@-}SJ':JO].Qljiﬁajfj\énf:)?jlf}gjl\ﬂ O}:{J‘d{).}t{
Sl 4 05 0LKEs F gy Gl boawlie s e SOS lS

RO PR-FE IR S

s e 4y b 03 01K £ Sl (gl Olaid (g5l p 0ea o 0l Sy Ly amglin A K5

054 W — Images — Image5
‘\\_L—-h_ - Mmi . 0.50 . ’
~ ———— ation - Imagel
0.4 4 0,451 ~ T ——
051 . _ 051 \‘\.___ — Image5
044 — Wmages 0.4 4 ~~ Image3
034 image2 034
esod N — Images 054 \ — Imag.es
Image4 . —— i servicel
0.45 4 e e——— ————— e ——— -
T ' = v : : 044, — !
J— 0.5 4 J—
service2 N 1 service3
M NS .
H an an cn an st 055 1—= o P an e
031 \ — Images ! — Images
N T (utcomel 030 \Y QOutcome2
0.4 4 T
— 045 < e s o T
ﬂ 55 n 2N AN &N an nan u 20 40 so su 100
) < — Images
0304 \ Outcome3
0.45 4 e S Sy
] 20 40 60 &0 100

S oms 5 Lo
ansle sl oS sla ke sl epl 5 bl 55 Wl 6K a5 L dlis oyl o
e il S5 3 1y el anele opl 3 32 5 3k <Ol s &8s 8 olain
“or Sl | o 18K sl ¢ 5 oSS fae s Asles yl s S TS
Dot 3,05 b il o 4T S e L ls |y Do glie DUl 4y o S ey 015 oS S
3o s aelsl 5o S bl |y 6 559 SRR, a3 5 geT ol L glaesls
@l 15 Ol d o Slals (G3loand b s g0 G165 sk Sk 0l 5 1) JUs!
EB Gy Cou sl 5 Goleand Gl dn il awdlsoge 5 STl 5 o i
o B UlF o) mosed A5 Wi o S 05 sl Jol s Jsoer oS0T



VEY Ol | 1 0yled | VY Jlo | o, Kis 8 ey e e | Ve

i 55 L S S 8 (gl s pe g 03 DL L5 S sl Lo sl | O
S cblis 4 by e gl b dies b b saadls 3,05, b 0 Ks 8
et 33 S i Iy BSS s oS Lulypp Spsot dahs o jloos
S5 LS s Ol b s Wy e Gl Sppen 5 o),
o 33 3505 bl 1y alis 1 Ol g5 o leinl 5 (Kin b Slods w5l gl Il
S5 35 (U 6330 andllae ol 53) O Kis 5 ol slaes S o ooy 5 81
A g lalis BB dde e 5 ke
SL Bl yie) 68 5 ¢ e Ao Sla g, 51 (1g5k) Gles g eslinal e 5o
e &5 05,5 Jbe (63 LOT (8o 51 (o 5l 5 S5 ook S eSS (56
5545 03 S sloul 1y bl il it IS Jly 1ol aalS” (6 K 8 05 o
1A ealinnlsy se Olajea b Jites jsbas gy onl 55 alie ass la)ls Jen
Jole o in) b Olind g5 bl 4 (5 K835 Cato Sl Sl Fpge S
i 05Kl 5 Gt W5 oo Alin Dl G Sl okiis gl b Sy
RSN ‘Sﬁi::;sbﬁrbﬁ a5 55 Ol Jale Gla 5oy 5 méw esliwl G 5 wlie

él:..o B3]

L}>—‘jﬁ u‘w J.:.: Ub)bﬁ‘(f )‘ oslaznl up}.m- B .J)‘JJ S99 @SLA ua‘)\a.? @A
SLOLS ke 53 35 4 edde by 5 i sl b Gl i 4 by pe
Az O o 43 S elowit 053k 5 )T (g sl

ORCID
Reza Hosseingholizadeh http://orcid.org/0000-0001-8417-5972
Mahmood Alborzi http://orcid.org/0000-0001-6619-992X
Abbas Toloie Eshlaghy http://orcid.org/0000-0001-6050-1016
Hamid Zargham http://orcid.org/0000-0002-6624-5268
Boroujeni

@L.e
Sllae S 5155 3,055 bl 6 K88 vt ST ke L1 Gler OFY) UST dems
ART A ,L;,f.ébf;wf.u



VA | 01y Kan 5 0313 it/ . y3 O 1 6, K5 8 Olady Wi g g

Tl T Ollalas 31 (56 bt S5 (0l V1) Sl 5 i ¢ 385 U el
Sl (o) Tl o lomt 6K 53 3 3lon (sla il3T O e tallans ) 5) 01 K £ (55155
NN AV (o Kt Sy ke

683 8 dolie (lg IFR) 0Lk dorw o33 i L e (505 o3l iy e 5 aid SUls
‘L;,f.s;,f;ﬁx*_;w&a.ﬁubg;mg;,&});\ 030zl b Olidios K5 ot 59 0 1ini 52
FY-FF 0

53 0l e ), Oy Sk 28 5075 Gl OFAD) e (gt 4233 68 (Sl 4eblo
OA-YY A ‘L;,f.i;jfcwj.u Q&/&c.éﬁi:ﬁd.&&p)b U);L.Mi Qb))

Reference
Adrian Bejan, Umit Gunes.(2022). Virus spreading and heat spreading.

International Journal of Thermal Sciences

Altafini, C (2013). Consensus Problems on Networks with Antagonistic
Interactions. IEEE Transactions on Automatic Control, 935-946.(4)58

Américo T. Bernardes, Leonardo Costa Ribeiro. (2021). Information,
opinion and pandemic. Physica A: Statistical Mechanics and its
Applications, 565.

Baggio, R. (2007). The web graph of a tourism system. Physica A: Statistical
Mechanics and its Applications, 734-727, (2)379

Bob McKercher, Sebastian Filep, Brent Moyle(2021), Movement in tourism:
Time to re-integrate the tourist? Annals of Tourism Research, 91.

Brandon M. Turner, Trisha Van Zandt. (2018). Approximating Bayesian
Inference through Model Simulation. Trends in Cognitive Sciences, 840-
826, 9(22).

Chao Liu, Allan M. Williams, Gang Li. (2022), Knowledge management
practices of tourism consultants: A project ecology perspective. Tourism
Management, 91

Chen Gezhi, Huang Xiang. ,(2022), From good feelings to good behavior:
Exploring the impacts of positive emotions on tourist environmentally
responsible behavior. Journal of Hospitality and Tourism Management,9-
1(50(

Chien-Chiang Lee, Mei-Ping Chen. ,(2021), Ecological footprint, tourism
development, and country risk: International evidence. Journal of Cleaner
Production, 279



VEY Ol | $0 0yl | VY Jlo | o, Kis 8 ey e olalllan | VY

Dan Geiger, David Heckerman.,(1996), Knowledge representation and
inference in similarity networks and Bayesian multinets. Artificial
Intelligence, 45-74,(2-1),82

Darwiche, A.(2008), Foundations of Artificial Intelligence) (V. L. Frank van
Harmelen, Elsevier.

Deffuant, G., Huet, S., Amblard, F (2005), . An individual-based model of
innovation diffusion mixing social value and individual benefit. American
Journal of Sociology, 110(4), 1041-10609.

DeGroot, M. H. (1974), Reaching a Consensus. Journal of the American
Statistical Association, 118-121,(345)69

Eitel J.M. Lauria, Peter J. Duchessi .(2006), A Bayesian Belief Network for
IT implementation decision support. Decision Support Systems, 1573-
1588, (3)42

Fatemeh Yavari Gohar, Fereshteh Mansourimoayyed. (2020). Analysis the
role of advertising on behavioral intentions in tourism industry in post-
corona era. Tourism Management Studies, 33-58. [In Persian[

Fengwei Dai, Dan Wang, Ksenia Kirillova,(2022), Travel inspiration in tourist
decision making. Tourism Management, 90

Francesca landolo, Irene Fulco, Clara Bassano, Raffaele D’Amore. (2019).
Managing a tourism destination as a viable complex system. The case of
Arbatax Park. Land Use Policy, 84, 21-30.

Frédéric Amblard, Guillaume Deffuant, (2004),The role of network topology
on extremism propagation with the relative agreement opinion dynamics.
Physica A: Statistical Mechanics and its Applications, 725-738, 343

Gallardo, M .(2022), Measuring vulnerability to multidimensional poverty
with Bayesian network classifiers. Economic Analysis and Policy,492-512,
73

Giacomo Del Chiappa, Rodolfo Baggio ,(2015), Knowledge transfer in smart
tourism destinations: Analyzing the effects of a network structure. Journal
of Destination Marketing & Management,145-150,(3)4

Hamed Fallah Tafti, Mahnaz Doosti-Irani. (2022). Fuzzy cognitive mapping
the impact of online engagement on levels of tourist loyalty (Case study:
Clients of travel agencies on the Instagram social network). Tourism
Management Studies, 133-161. [In Persian[

Hamira Zamani-Farahani, Ghazali Musa ,(2012),The relationship between
Islamic religiosity and residents’ perceptions of socio-cultural impacts of



V| 01y Kan 5 0313 it/ . y3 O 1 6, K5 8 Oladd Wi g g

tourism in Iran: Case studies of Sare’in and Masooleh. Tourism
Management,802-814, (4)33

Hosseingholizadeh, R. (2010),Fuzzy Voting in Internal Elections of
Educational and Party Organizations. International Journal of Computer
and Information Engineering (WASET),4

Huiying Zhang, Xi Yu Leung, Billy Bai, Yunpeng Li (2021),Uncovering
crowdsourcing in tourism apps: A grounded theory study. Tourism
Management, 87

Ibrahim Elshaer, Mohamed Moustafa, Abu Elnasr Sobaih, Megbel Aliedan,
Alaa M.S. Azazz ,(2021), The impact of women's empowerment on
sustainable tourism development: Mediating role of tourism involvement.
Tourism Management Perspectives, 28

Jaume Rossello, Susanne Becken, Maria Santana-Gallego. (2020), The effects
of natural disasters on international tourism: A global analysis. Tourism
Management, 79

Jesus Serrano-Guerrero, Francisco P. Romero, Jose A. Olivas,(2021), Fuzzy
logic applied to opinion mining: A review. Knowledge-Based Systems, 222

Jian Li, Tao Xiang, Linghui He.(2021), Modeling epidemic spread in
transportation networks: A review. Journal of Traffic and Transportation
Engineering (English Edition),139-152, (2)8

Jillian Student, Mark R. Kramer, Patrick Steinmann. (2020). Simulating
emerging coastal tourism vulnerabilities: an agent-based modelling
approach. Annals of Tourism Research, 85.

José M. Merig6, Anna M. Gil-Lafuente, Onofre Martorell,(2012), Uncertain
induced aggregation operators and its application in tourism management.
Expert Systems with Applications,869-880, (1)39

Kankana Chakrabarty, Ranjit Biswas, Sudarsan Nanda. (1999). A note on
fuzzy union and fuzzy intersection. Fuzzy Sets and Systems,499-502, (3)
105

Li Dai, Qi Han, Bauke de Vries, Yang Wang, (2021), Applying Bayesian
Belief Network to explore key determinants for nature-based solutions’
acceptance of local stakeholders. Journal of Cleaner Production, 310

Luis M. de Campos, Javier G. Castellano, (2007), Bayesian network learning
algorithms using structural restrictions. International Journal of
Approximate Reasoning,233-254, (2)45



VEOY Ol | 1 05l | VY Jlo | o Kis 8 ey e lllas | VE

Lujun Su, Jin Cheng, Scott R. Swanson ,(2020), The impact of tourism activity
type on emotion and storytelling: The moderating roles of travel
companion presence and relative ability. Tourism Management,81

Lydia Cape, Francois Retief, Paul Lochner, Thomas Fischer, Alan Bond,
(2018), Exploring pluralism — Different stakeholder views of the expected
and realised value of strategic environmental assessment. Environmental
Impact Assessment Review, 31-41, 69

Madden, M. G,(2009), On the classification performance of TAN and general
Bayesian networks. Knowledge-Based Systems, 22(7), 489-495.

Marcelo Canteiro, Fernando Coérdova-Tapia, Alejandro Brazeiro. (2018).
Tourism impact assessment: A tool to evaluate the environmental impacts
of touristic activities in Natural Protected Areas. Tourism Management
Perspectives, 28, 220-227.

Marco Scutari , Robert Ness. (2020, 09 16). Bayesian Network Structure
Learning, Parameter Learning and, 4.6.1. (CRAN) 09 21, 2020 «
http://www.bnlearn.com/

Marek J. Druzdzel, Herbert A. Simon. (1993). Causality in Bayesian Belief
Networks 2 .A. M. David Heckerman, Uncertainty in Artificial
Intelligence (3-11). Morgan Kaufmann.

Marko Jusup, Petter Holme, Kiyoshi Kanazawa, Misako Takayasu, Ivan
Romié¢, Zhen Wang, Sunc¢ana Gecek, Tomislav Lipi¢, Boris Podobnik, Lin
Wang, Wei Luo, Tin Klanjséek, Jingfang Fan, Stefano Boccaletti, Matjaz
Perc. (2022). Social physics. Physics Reports, 948, 1-148.

Mohamed A. Abou-Shouk, Maryam Taha Mannaa, Ahmed Mohamed Elbaz.
(2021). Women's empowerment and tourism development: A cross-
country study. Tourism Management Perspectives, 37.

Nadia Steils, Salwa Hanine, Hanane Rochdane, Siham Hamdani. (2021).
Urban crowdsourcing: Stakeholder selection and dynamic knowledge
flows in high and low complexity projects. Industrial Marketing
Management, 94, 164-173.

Nina M. Saviolidis, David Cook, Brynhildur Davidsdottir, Lara Johannsdottir,
Snjolfur Olafsson. (2021). Challenges of national measurement of
environmental sustainability in tourism. Current Research in
Environmental Sustainability, 3.

Noah E. Friedkin, Eugene C. Johnsen. (1997). Social positions in influence
networks. Social Networks, 19(3), 209-222.



Vo | 01y Kan 5 0313 it/ . y3 O 1 6, K5 8 Olad Wi b g

P.A. Aguilera, A. Fernandez, R. Fernandez, R. Rumi, A. Salmerén. (2011).
Bayesian networks in environmental modelling. Environmental Modelling
& Software, 26(12), 1376-1388.

Parisa Soltan-Alinejad, Aboozar Soltani. (2021). Vector-borne diseases and
tourism in Iran: Current issues and recommendations. Travel Medicine and
Infectious Disease, 43.

Pearce, P. (2005). Tourist Behaviour: Themes and Conceptual schemes.
Channel View.

Pearce, P. L. (2005). Chapter 6 - The role of relationships in the tourist
experience 2 .Butterworth-Heinemann, Global Tourism (Third Edition)
(103-122)

Pearl, J. (1982). Reverend Bayes on inference engines: A distributed
hierarchical approach. In Proceedings AAAI National Conference on Al,
(133-136). Pittsburgh.,

Pearl, J. (1993). Belief networks revisited. Artificial Intelligence, 59(1-2), 49-
56.

Proskurnikov, A.; Matveev, A.; and Cao, M. (2016). Opinion dynamics in
social networks with hostile camps: Consensus vs. polarization. IEEE
Transaction on Automatic Control, 61(6), 1524-1536.

R. Jager, H.B. Verbruggen, P.M. Bruijn. (1992). The Role of Defuzzification
Methods in the Application of Fuzzy Control. IFAC Proceedings Volumes,
25(6), 75-80.

Raquel Urefia, Gang Kou, Yucheng Dong, Francisco Chiclana, Enrique
Herrera-Viedma. (2019). A review on trust propagation and opinion
dynamics in social networks and group decision making frameworks.
Information Sciences, 478, 461-475.

Remi Harris, Elisa Furlan, Hung Vuong Pham, Silvia Torresan, Jaroslav
Mysiak, Andrea Critto. (2022). A Bayesian network approach for multi-
sectoral flood damage assessment and multi-scenario analysis. Climate
Risk Management, 35.

Rohmer, J. (2020). Uncertainties in conditional probability tables of discrete
Bayesian Belief Networks: A comprehensive review. Engineering
Applications of Artificial Intelligence, 88.

Rongrong Kang, Xiang Li. (2022). Coevolution of opinion dynamics on
evolving signed appraisal networks. Automatica, 137.

Ruggero Sainaghi, Rodolfo Baggio. (2017). Complexity traits and dynamics
of tourism destinations. Tourism Management, 63, 368-382.



VEOY Ol | 8 05l | VY Jlo | o K3 8y e llllas | VS

Sanaz Shafiee, Ali Rajabzadeh Ghatari, Alireza Hasanzadeh, Saeed Jahanyan.
(2020). Smart Tourism Destinations:A Systematic Review of Research
Using the Paradigm Funnel Approach. Tourism Management Studies, 33-
66. [In Persian[

Sara Nichollas, Bas Amelung, Jillian Student. (2017). Agent-Based Modeling:
A Powerful Tool for Tourism Researchers. Journal of Travel Research
(JTR) 56(1.(

Sekulovic, N. (2015). Trends and New Initiatives in Tourism at the Time of
the General Economic Crisis and the Current Situation in Serbian Tourism.
Procedia Economics and Finance, 23, 1628-1634.

Sucheta Nadkarni, Prakash P Shenoy. (2001). A Bayesian network approach
to making inferences in causal maps. European Journal of Operational
Research, 128(3), 479-498.

Tara Ma, Anita Heywood, C.Raina Maclintyre. (2021). Travel health seeking
behaviours, masks, vaccines and outbreak awareness of Australian Chinese
travellers visiting friends and relatives — Implications for control of
COVID-19. Infection, Disease & Health, 26(1), 38-47.

Thi Quynh Trang Nguyen, Patricia Johnson, Tamara Young. (2022).
Networking, coopetition and sustainability of tourism destinations.
Journal of Hospitality and Tourism Management.

UNWTO. (2019). Guidelines for the Success in the Chinese Outbound
Tourism Market. (UNWTO https://doi.org/10.18111/9789284421138

Uusitalo, L. (2007). Advantages and challenges of Bayesian networks in
environmental modelling. Ecological Modelling, 203(3-4), 312-318.

Xiang, Z. (2018). From digitization to the age of acceleration: On information
technology and tourism. Tourism Management Perspectives, 25, 147-150.

Yeganeh Aghazamani, Deborah Kerstetter, Pete Allison. (2020). Women's
perceptions of empowerment in Ramsar, a tourism destination in northern
Iran. Women's Studies International Forum, 79.

Yen-Liang Chen, Cheng-Hsiung Weng. (2009). Mining fuzzy association
rules from questionnaire data. Knowledge-Based Systems, 22(1), 46-56.
Yixue Liu, Rouran Zhang, Yanbo Yao. (2021). How tourist power in social
media affects tourism market regulation after unethical incidents: Evidence

from China. Annals of Tourism Research, 91.

Yucheng Dong, Min Zhan, Gang Kou, Zhaogang Ding, Haiming Liang.
(2018). A survey on the fusion process in opinion dynamics. Information
Fusion, 57-65, 43



VY| 01y Kan 5 0313 it/ . y3 O 1 6, K5 8 Olad Wi g g

Yupeng Li, Meng Liu, Jin Cao, Xiaolin Wang, Na Zhang(2021), Multi-
attribute group decision-making considering opinion dynamics. Expert
Systems with Applications, 18.

Zhanli Sun, Daniel Muller.(2013), A framework for modeling payments for
ecosystem services with agent-based models, Bayesian belief networks and
opinion dynamics models. Environmental Modelling & Software, 15-28,
45

Zhi-jiao Du, Su-min Yu, Han-yang Luo, Xu-dong Lin. ,(2021)Consensus
convergence in large-group social network environment: Coordination
between trust relationship and opinion similarity. Knowledge-Based
Systems, 217

Colabi, A. M. (2022). Presenting a Model of Sustainable Tourism Ecosystem
with Meta Synthesis Approach. Tourism Management Studies, 179-206.

{VFY) e (S 9 e‘.bfé} ual.& ‘LSE‘U”‘ Lff«}lla (3 goua ‘LS);:-” LL}) u;\jw | -7 d“ 4 Sl
BV EONY oo, K008 e Slalllan . s 01, K3 5 L agarlsn 55 0l 1 6 K5 8 Olai3 Llie oy
doi: 10.22054/tms.2022.69532.2746 vv

Tourism Management Studies is licensed under a Creative Commons
Attribution-Non Commercial 4.0 International License



