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Extended Abstract

Introduction

In recent years, agent-based simulation has been success- One of the economic phenomena researchers have inves-
fully used in the study of various economic phenomena, tigated in different ways is the problem of bank runoff. A
which has led to the emergence of the interdisciplinary re- bank raid is a situation where depositors withdraw their
search system of agent-based computational economics. deposits from the bank due to fear of their deposits’ safety.
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The question is whether norms, such as society’s atten-
tion to rumors, social responsibility, and prioritizing col-
lective interests over individual desires, can reduce such
phenomena’s probability.

In this research, by combining two architectures of emo-
tional and normative agents, an emotional-normative
model is proposed through which, while simulating the
phenomenon of bank rush, the role of normative vari-
ables in preventing this phenomenon is investigated. As a
result, the main goal of this research is to present and test
an emotional-normative model and investigate the role
of normative reasoning in preventing the adverse results

of economic phenomena known as ecological surprises.

Methods

The modeling approach chosen to implement the simula-
tion of the bank rush phenomenon is the combination of
FSM, Emotion, and NOE models.

A Finite State Machine (FSM) is a computational model
that can be used to simulate sequential logic or, in oth-
er words, to represent and control the flow of execution.
FSMs can model problems in many fields, including math-
ematics, artificial intelligence, games, and linguistics.

In this article, according to the model presented by Sa-
kellario et al. (3), emotions are defined as passion (the
level of motivation to act). The corresponding mode is
applied to the agents. These states reflect the agent’s
speed in maintaining or changing how he interacts with
the simulation world. This willingness to act shows the
agent’s readiness to welcome other agents, situations,
and events.

On the other hand, the NOE agent processes emotions
based on the norm evaluation output and, similar to the
OCC model, considers both the type and intensity of emo-
tions to perform a specific action. Therefore, violating the
norms in such a factor causes negative feelings (18).

Agents with norms refer to their normative memory upon
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entering each state to determine whether they are in a
normative situation. If the answer is positive, due to the
agent’s institutionalization degree of desire agent, he will
behave according to the norm.

Therefore, by examining the normative nature of each
state by the agent (Identification), and by gradually in-
creasing the norm in the agent (Instantiation), and chang-
ing the agent’s behavior due to the existence of norms,
the NOE model is used in the normative reasoning, and
finally, Norm Fulfillment by evaluating compliance or
non-compliance with the norm. The related rewards and
punishments are implemented.

The three normative variables that are vital in preventing
the Bank Rush phenomenon are:

» The agent’s previous experience of complying or not
complying with the norm

* The agent’s behavior results in the prediction of the future

* The degree of guilt in the perpetrator

Results

The agents’ emotions are aroused by activating sub-
agents and dispersing negative rumors. The value of their
Cash-Need variable, which represents the amount of cash
the agent feels secure with, increases rapidly (1).

To check the impact of the normative variables and de-
termine how the model works, for simulating, the authors
activate the normative variables, which in the previous
bankruptcy experiments of all banks has occurred (By
using 15 sub-factors and active contagion of emotions).
Moreover, the initial value of the two variables, init-norm
and init-agreeable, which respectively represent the in-
stitutionalization degree of the norm in a factor and the
degree of agreeableness in the agent, have been consid-
ered at the average level (0.5). Three variables- previous
experience, future prediction of crossing the norm, and
feeling guilty when crossing the norm- are used for the

agent’s next decisions (Table 1).
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Table 1. Simulation results with normative reasoning activation

Normative Reward Punishment Init Normative Failure  Average Days
Reasoning  System System Population Percent Percent Before Failure
Active Inactive Inactive %20 %100 5
Active Inactive Inactive %50 %50 22
Active Inactive Inactive %75 %0 -
Conclusion

In normative reasoning activation mode, the most import-
ant factor influencing the simulation result is the number
of agents who have accepted the desired norm at the be-
ginning of the simulation. The results presented in Table
1 show that the higher the number of primary normative
factors, the lower the probability of bank failure.

Noteworthy that the phenomenon of bank rush general-

ly occurs in a short time. In this way, immediately after

creating negative rumors, negative feelings related to it
are created at the community level, and the withdrawal
of money from banks starts quickly. Certainly, in such a
time, there is not much opportunity for the emergence of
the norm in people. The most important issue is the num-
ber of people who have already accepted the desired norm
for various reasons. In this case, the very low growth of

normative variables confirms this point (Fig. 1).

Figure 1. Partial changes of normative variables in the simulation interval

Ethical Considerations

Compliance with ethical guidelines

The authors have not used a questionnaire in this article,
and people’s privacy has not been violated. The report’s
presentation is only based on the repeated execution of
the simulation, and no ethical notions were involved in

this research.

Authors’ contributions
All the authors participated in this research and had an

equal share in writing and editing this article.

Funding

This research was done at the personal expense of the

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


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

authors. helped to write this article.

Acknowledgments Conflict of interest

The authors express their gratitude to all those who There is no conflict of interest among the authors.

118

a This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


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

1AMl cl=xiso

S Ll e Il Az

- 9,.: allae

9 E-X-machine (g jloxo ou¥ 35 8 30 3l 5 bud_ bt Jols g (Siwo Juoho S &1 f

U P B oW (w3 33 Sg> NOE

oy olobudl plicl e oS o los

ol el ool ol T olSzils ¢y aly ool (s )5l 5 5 gmpelS’ casntigo 03,5 eyl 33lp 5 cuskigs | wlii IS (55etils )

Alts ol 485 18 sy 050 o, Stimgls awgt alites loaisS 4y S ol slasssay | S tAoNd0

39 995 Sod s Coal 5l o3 Juds 4 (3808 s a7 098 o DIl ixdg 4 (SOL paza el SOL poa
NOE)) (gloxs g (ssbwr! Jule (sl,» Emotional X-machine g)lexe cuSy crod dlie ool ;o 38 gy

o oo alaly 4 g oads &l glmis cwles! Jole gl Jos (gyloia Jole (ol (Norma Emergence
9 2525 9 Netlogo jooe Jale baiws ;0 (gilwannds Goybo 5l (Sl poze o0y 5l (e o (sloiz] glajlnin
sl @285 5 ey 950 o @l Sl

o558 Jole 10§ ooliinl 5 lubus! Calpms (5lo Jlad b gloeia Vol 3l ool (yoas a5 oyt o slaasdly
Jriin gl 10 e Sle (38,5 H1a5 55 (glomia Yol (gile JLad b qeledgy azlpe auops Ver (SGL (SoSliyg b
Aoy B0 dgas 4y (SOb (KoSli g e Wy B0 adsl g)louin Corex Sl oolaiul g Agreeableness i.asl
50,5 oo an oIS ol 4y (SO (FiSyg oy Vo & aly (gl Copmaz G L S o iy alS
£935 5 e ;o |y gyl Vol (g)138,.306 zeog as (gilwdnnid 3l odel Cowd 4 gl Coles o 3.5 345 AZeid

aisled g anl (SSL 18 eauyy

VPV FIYA sl 4o
VP-4 s le ool
VAT RPERY]

S slojly

Jole p (e 5lwans
S

Sl gl Joo

J o O ki 99
095 ololivl (idu,e Sloldl il

axly (DleMbl (5,5l8 5 FgalS owiige
lmenY ol ol olSils «lomenY

ol

Nourbakhsh@liau.ac.ir : jues!

ofean
iEfr-

doi.org/10.30514/icss.24.4.115

PRV

g5 (503 s Cocial 5l w3 o 4y )])l38 00 s 45 095 oo S
95 b Sl atrg ol Logas atloiigo 50U 31 o s 4l
> S0 O le 4yl oy 01,81 (6 1.5 puenal g SVl a8 o
by GRS ety 5 o5 (g 4 Slasls jLal s 44 0l 31 sl
g alizee  Jbo Slawwge 5l aos o SLST sy 4y poxin 9 05 oo

s anlys Lol lggiregs (SiuSisyg

14

loossy adllas jo Jole p (e siloaned 3l slaJlo o
e A5 Sl @i )8 118 oolainl 0,90 (6,550 yebo 4y (golaudl Calixe
2 e Sl slatdl glaid; o ciagh el (b

Cowl 0ol (Agent Based Computational Economic) sle
350 Ol a3y dansss alies (sladisS 4y a8 golail slvosyoy 5l S

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/
https://bit.ly/2zmyNU8
http://dx.doi.org/10.30514/icss.24.4.115
http://orcid.org/0000-0002-8508-8851
http://orcid.org/0000-0002-2464-667X

o3l ] i B WsS gan (y30s il o Lele (o5 Gilaal
oM ‘) 05>. &‘d (e -} ’93 JLQ.C‘ LJ)"‘SB Ml) able &_A»JL!.Q

A7) sl ails

Ol Jsb p3 o Raags omlwat gladole (gomy sladoae
& lesged Sy eulesl o Jele sl ) (S55UsS slaJoe
G Jy Wlead 00 (Lhesld 4 ploy 35 ) laJae cnl
2l by Slulual giluosly (gom) Joe lie 4 g )ps 4 K00
3 eolasd Bixe 4y anlol jo asland )3 )18 colatl 0,90 ), SKinghs

LSSy eeple oy slo S (ol

EBDI -
» e (Emotion BDI (EBDI)) Jo. Pereira allio ;| J&5 a
9 Rao laug ouls 8,20 (Believe Desire Intention (BDI))
S BDI oS> late .o oo jlod 4 4593381 G g ol Georgeff
Gl e S el o 99 o S Gl 5 00g sty iz Bl
Glies soolSays b Cillae (e 45 S sl lasms 5l ik
ol oad 4B F L s el 203 Sl s lis a5 Lle
o ol s 5o 1y Jole JolS5 ol Sl ] s 0 am

OoCC-
5l slaluls (Ortony, Clore, and Collins (OCC)) Jao
G axgi b olag, aiS o oy 1) 0ul ganadl Wl YY
sllas lsis s Sy, S slasaly isd o ool T slaaels
Coglhe olagp Sl 69,00 2 WS e (2l oollasl b
4 haid Coggllas 15 09 poad €olyg, S ogllae sl 4 il

() 098 oo Dbl aolay g, sladely

(Pleasure-Arousal-Dominance (P.A.D)) ¢

Bl g sable BVl a5 s S olpris 1) 29>, (Y299) Mehrabian
@ 9 65 ojlul egamainl gl el aw jleslinul 1) 9,8 595
lad o yo Slulual (ols )b 4y 05 oo iy a5 blge (625
slcdl> e & Mood Las cpl 1o 5 Wgd oo olodsh (gam aw
S Sle @ly 53 Joe (pl 00,5 o0 i 5wl 5 5l bl
(F) %l oo o s Slules! Grogs 5 (6 550 jlol cg

IP-

5 ol LT o5 Sl (ol 35500 e Ll o 05 Jl5e
ool Coglsl i seleizl (6 pdy il gine (Dlaplt & anel> 4z 5 ol
g8y Jliol po wilgion v g 608 ladiulys p (rex pilis
il S5 ploonssy iz

Emotional _ulus! Jole gjlase oS5 L iwgh ol o
G55 a4 b men g NOE (5w Jule 5 X-machine
& lexs ,o (Finite State Machine (FMS)) alie cdl> il
ol Gk 5l a8 col ons sty ol cwban! Joe ol
2 Gl gleprie G (L opeme oy loand e
G (nl (hol Ban 1S B (cw) 3550 ey (nl 5l 6K
Yozl G185 (o2 5 Slmip_ bzl Joo S5 Gtalejl 5 )]
4 pyge olaidl slaonsay Collasl gl 5l 6 Koy )5 5l
.23b o Ecological Surprises

pelym Ll (g Gl 5 5 g, L Iyl waalllas cl aalol o
23,5 aaly> 13 wyn g S 990 ool Joe e D
Jol> @l 5y 9 Gileand gzl Oldiz Jold gy sloasdly
@ @l 5l o BT 51 e 5 Wsdion (o s i 5o W
sloiso jo azl 5l g pSamis (bl 40 .0 aalys @l eowl Cuws

8,5 avles &g il ool &3] aslllas Calie

FLEvIY)

L VAVY o b sl Jele pgeae Schermer aiiy ulul 5
Ol 4 |y Jole pgeae of (V) 8,5 1,8 solatwl 5,5 Hewitt
ol o8 dlerig 12 b plopen 5 el (Jie aliy
slo laply & cedlgi oo 5 ey lalguns L3l s adbi
Sl Jole S5k ol g 2o gy At slaasl
S8, S g Jees! oyol S aST el (Computational Agent)
93 Sloladl g 9 o0 518 L3l by Jloyl G sk 51 0550 o)l
(V) B 0 plosl Lo jen |,

oAb g5 oyias Shsp iz Guyb 3l Loses b e arus
ableasi> slopiwew «(Distributed Artificial Intelligence)
L o (Distributed Problem Solving) culs xje [Siwe >
Law ol @8 5 &0 (Parallel Al (g3lge coiae oo
3,10 3g79 o Jole 5l oolaznl 5l DAL 056> ;5 (5 ewn sloo 1.5l
55 dmogi $357 9 Olpie 4 plgioe ) el So (IS ok 4 ()
30 a3 o s | T L aes oo )3 5t cou 1) 995 Lase oS

I glaz s s b lele a5 axzals bl o)) Simgls 1330 Jlo

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


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

hole p (S 3,80g, 5l skl LTy (o895 (b laonyay 5o
Slotens oyl 3l o |y ol s sy Sloslons e 56,5 ooy
lodld )13 (o) z 3550 2b) Jeloti g 4325 bawgi pa g SlaS]
@ 2l oo (Jlo sloog 5 (e 45 dms oo (LES (ighy nl s
ol Bl 5550l o 5l 6 pmien 0w Sluluat Col w51 (5550 920
b (V1Y) K g Bookstaber (1) o, 0,40 955 oo
Spe ) Jb slaplm ilodae sl ol 2 (e slaoe
3l g b dole s el gty ol 55 pe3 ilenls 18 axllias
Oezen el 85 15 o Gladams ;o i olul 5, 2 o
35es) 5 Jole 52 (siteo Joo 5l ool ey slamalie axlins ol 5o
o & cl a8 S Oigo o sy slp golamdl o lailil
1 35 e Sloadgizme & ooy its 0,05, ke o 5l Jol>
OTAF) hoes! pimen (10) ams oo Lid 1 o laibiul 5,555,
S WP Sy Cojeme b ]y (Kb poze oy She Jalse
CarY oy, 5l eolatul b gty cul jo sl ools 1B (o) 390
Jiz! a2 o o3l AT canlow 4y a5 conl ool &l Jow (L
Sl oy 3l Jol @l wle wyp 1) (Sbpoza olas,
2 ) &P b 03 (il lapsie 5 (b Cdle Coonl
O el 05 s SSL 79,5 Jlozs!

pboa Jole i Joo G (Y4)Y) )Ses g Chan-Lau
«l» (Agent Based model of Banking system (ABBA))
Sogaie (V1) wlosls ail} (b s )3 loSins; Jelowi 5 325
SIS Cenis a5 sl e Jole (5 ltons (O FVF)
Pelikan 4 Tyrychtr «(\Y) ailosls &3l cens ade slaie sl 5
Lediga olazdl jo |, (Multi Agent System) ;1 eolazwl oY+ 19)
iz mloll heslawl sasl ol Kiwgsy cpl lasls J13 cwjp o 90
g wlao S sleriy golal Jlaw Sreme Sibn ln |y ol
l)) gobasdl sla Jdod sl (olediz s 5| (oogeie Joo So
V) Wilesls

oladl ele slp 1) g 158l ke (Y YY) oK 9 Minarsch
a4 Col onds >Lb slaisS ay 58l hee ol lools &l Jies
S5 & 1083 n (gt o] 35 et s olaidl S,
b 5 s solamil sl Sy by Slojl 5 05 o oS
ol,Kes 5 Steinbacher .(10) wgd oo ools jioled (g3lwand
Jole e siloJow a0 cols &) slacd i (Y-Y)Y)
i ol 45 lesls 18 addllas 5,00 | elazml gl s, o sl

)L';é) QWWyASLSMSOM o\)‘bui..ll.a.; LQJ.ALCU)..\A‘_?UJQ

IPI

b & as L) Sl eges lauil Sy e gl s Jole
lajlxis 3,50 )3 gl Cowl 0ol a3 pdy dnal> sl oo S
Lol 5l e ylmia .0,lo Codd and g0 sga oleaiz sl o
S oS g 5 A 0 S el ol i o, o5
Slapiss O Kaa5h 4> 0)90 o)lpen Wigh oo (Sialea o
oy Omizon Ll Lailosgy Multy Agent Systems)  Laleais>
e Slysis 4 gl 5o Conl Koe b loxin 3sSa 45 wilos,S
(V) anly eSS

aile bylus mee Aoy dw anl> B G LS b
al>pe ;o 4 I8 4 GlapecilSe aeb 5 Lal (g5 IS )l
anelr G 5o byl sl (el 4y 23y lws (65 S
1, oa oloml (glalxin Wil o (50,8 Lelse 465Kz a5 ol g oand
st il Al e s ooliil S50 (Slapaniliie aiS luli
SR Al e 5wt asslx 0 byl Sl g SBS (SeSx
) S5 gn s dnalr 3 i Sy 7S Sl e
1305 o0 Syge P9 e L"%‘ Jole 5o lma (g3lwosly
if-then-else rule (.

4 s O)90 4 odim3Anwgi Jli5 3500 slajlnia () (nl 50
owlply (Hard Coding) sgis oo Go,5 Jele (gl oads ol oS
w00l byt Shle bags Lapitins ool oyl (ola,bis,
D9 50

Gl Sl (o

Solmie Slaal fnd cole o )l siluosly sl 6500 e
Oyge 35 S pSpredl ;0 LB pas a0 g Jele sl
bgi 485 D90 Joo 10 oo al sl Jele bagi i8S
55 o B ) Sym ol i iy 51 el

Seigs Ghie (z

(3l Lasg o0 oolitias] Bidkas) Seiigys dindd 51 a5 050l o
@loats 51 (o 4 Jole fawg 435 Syg0 Joo j2 @ pos o
23705 0 )13 (23l 09e bl lad g 0ol e 5 il
Gl @lzlt goutet c2lyt lmepd e lret
Sk poze aloxl golamdl (SUsS slaonssy 1oy Glgw
Gygo a4 cJole p e Lo o claizl glajlia pizen g
a5 )15 o) 2 090 KR gh Lawgs [ione

Iy axel> ol 3l o Slulas! col J,.ab (Y+\¥) Duel ¢ Bosse

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


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

5 e ole Xy Sloles! S5 452 wlulus! 4 beyye gloay i
sy Slosls gl o b 5| Elulusl il sgm
plesl 5l Ldow o K gy ol liwly cras o .ailos S il I, Joleass
V) wies oo s 4y sz lagingw o Slolusl g jlvs
laele b 3 5, i o tls (T+)A) ol Kea s Lliguin
oS blie Geizmen g wilos S owyp 1) g)lia_(oulia]
R385 21 99 ol 5l (Sisa 5 )l s S o Sl
Ll ol jo ol Kaegs opl aileas] )45 a5 5

053,S Uipogi 5 arbolid | ayloein 5 Slola! e Ly, @

3ol 51,8 dslie 0 )90 So0Ss L) (gl Able il slo Jowo ®
(Y+) 0503 s i a (il 3 ol slo 95y sl |y (2l s ®
sl o obml ey o w8 S Ojgo sl regn Kol S
DS oo MoV Jgaz 0 1) 5 lmn ol

OF) caol 8,5 13 o) 5 0,90 c0ads golazdl glad (o by Jole
(69,8 Sluluz! § azels ;0 35790 slalue bLS,| aie; o
50,5 ol iSu g s |y LLI Il (Y 410) o), en g Scheve
slayloen Lais ;3 Slalasl 3b Jgl Gide a0 oo 518 (o) 2 290
5929 Shilme plyie 4 ke Slalaat ules Gojb I seloz]
oS elaixl glajlin pao (idu ¢ ¢ loly alie 4 code Slules!
e loizl die; S 0 Slulust plaS 59 WS oo (atuie
oo 5 Tzeng puzen (VV) 9,00 Jlad & Jboy 5 comlio
I Sloles] bl s b lxin oSl 5 50l Jelse Y+ YY)
B emin 350 abslediz Lo ;0 485 )90 (il &b

OYA) wiledls
Ol ol bz glgl g Jlria pgehe (Y0Y+) o Sen 4 Argente

pilad e uioen Llools I3 oy Sz hless> oy

Syl pwles] Jale slas lone o Sote 3 (F ) Jgo

92 )b S gilwosly  Jole jlisle Clwlusl ;9% JLw )]
Grils g s If-then-else BDI Frijda Yoo (YY) Petta g Staller
Sl y Jos Normative-Goals - OCC YooY (YY) ol ;Ko g Bazzan
oz bl If-then-else SONAR Dimentional Yeof (\Y) Scheve
O9logil Normative Goals JADE SiMA Y\$ (YY) ol 9 Kollmann
398 anlss Deontic logic BDI occC Y4 (YF) ol ;52 g Bourgais
FSM - JJ.O )y

$lp Wilg oo a5 cnl gl Joo S pline b sl
J5S g Gieles slp Koo wjle 4 b by Ghie giluand
&y ..\,.s‘}asa dgazme > slaydle gd oolatw! Izl b,
9o «Dlesl; alez Sl ease; Gl gl 0 Plaw g3le e

g oolital ot b bl ¢ oo gaae

Olwlea! Jowo ®
oh%es ¢ Sakellario lawg ouls &l Joo @llae asllas ol jo
slp S3Sily ol Olsie @) GLdl plyie 4 Slolua! (V0)
Jlesl laele (59, 5 abgrpe Sl g dighige byl (Jos ol
b Laas bl gy Jale St s 00iiS uSiaie ol ol 09 o

Iy

Jdo s (113800 e ] j0 4 05 so 4T x4 (SSb poe
oy 1y 095 (Sb sloos yow w53 sloos yow ] I oy
St olamdl Jlas jo 60,8 Cutmy S sb 4w
S e 3 J¥azal o Gl Jlazl 28, Y cargo (el
olaidl slalad ay ol 3l SLSU zoy> 9 99)9 @ e g 00D
Jlogiaags (KSih g ozmed (oSl Wi oo AU 50 9 99,5 o0
Syp 095, olyge 4o bl alils ol jer a4 |, (golaidl wluwte Jl
aYV e Sl b ol Jsb 4o 5 sasie YL e ol
otlosgy Bl oy salis oS

po odudy Silwdnd lyzl (gl oad Sl (g3le Jae 5 S,
<ol NOE 4 Emotion Jae ¢ FSM .S 5 SSL

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


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

el 0ss b Eloles] jas a5 > 5 ,lxis jae 45,2 BDI
ooy Glue obj)l (e el p |y Clulus! NOE  Lele
o2 9 &5 oo Pl Jos ol 5l OCC Juo aiilos 5 05 e
Oz 5o alue ad cpl sl »)]560 S e ) alules! Ga

OA) 258 o0 (shie Dlulusl g0 iz ge (ale
=55 s a ) Gileaned Gzl gl et S a0 Jue
S oo ala>de ) S 5 NOE 4 Emotion Model s FSM

S 4 bl opl el jleancs Lo b gy bLs )| oz i
2By 5 cexdge 5 b ole sl 31 il gl Jole Solel 3300

NOE ,lxa Joo *

B gpn o ible s Lo (s)lexe S NOE

NOE-FSM (golginy Jow ) JS5

Slpess pl dnbre Jol punsilSe o)ls 3529 able &l s
599,59 )‘O).) L) 4.1>)AJ.Q)») kSwL““>‘ u_aJlD-)‘O)J Lo | w‘ Gdal.c
S Jole Soad 4 55 (o5 Gl liee g 09dee S5

Al Lams SISTol
Jo b bl o ol Kan cosl o @) (Y0) 4 4zl gillas
ala, & 90 4 M00d 5 S!Sl s clST0l 51 3 5355

2. A
p A0

2
> Aa

S o abd o 0 Jele FSM ()18 (65801 il Joo 0l 5
by Sy w0 iile) sdds Cymn Lo ) ol
0533) Sl les & by o @l 4z ;0 93,00 )18 (g SOy
I 53 Ly JED (s cyaiad 58,5 oo L] (ol aliils s oy
Jele aladl> o1y wax cdl> wilgs 4l g ous | > Transition xb

(V7)) &S o0 (6,105,
e Mood g slulus! col s 510l Jds 4 able &Y

dwlre glp Ao daw Izl a3 > 12 0 plply aitie ss

(Ver ) = ( ve +

sladele Jlxia w36 lafole 5 2800 e Ghils slaJale
QS oo daxl 0 095 (6l aladl> 4y Sl yo 4y 04,9 L o gl yls

Tt et bt T o hido

M

5 el 8,5 INOE o i gl (ot 5
0ilaid 5518 ooliil 890 (6 jlwancds Loz ;0 Jole g4 g0 57 5le]

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


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

Jaa 555 0,5 sl ey slo sl ®

alivo slo o IRy Gilw Jled

IS sl S5 (sl o 55 gt S S ko
aS ol dme ol cpl ol Joley Sl o Jow S 0, o0 Al
=2 sl le slawy cdl> cpl jo ans 7, (L (SlSl g o
L ‘La}gfc L§°"'° G‘MLAAJ =2 u;‘).aL».: el 00 ;V*JG-»-’ )M SS9y 2
35 3y (53l (sLs 8 Sl

aS 0gd oo alaxde Sl cpl 0 00,8 oo pladl (gl Yol 4
WSlolua! Colpw g g lun JYasul o Jd e b Jd o8, Je
5| (bank-reserve) il 53 5 o35y Jobes Jl> 5o Jow M
S gt (e Cuwl YL (Cash-Need) b Jole jLs o 50 0l Jg
) sla o (gl ot 413 )T a5 53 (58 i polile )3 (6 S
Sl aalgs &) alis

saiSTy 5 o ladele giloJls b e oluly Jle!
e e wend 4Kl b fele lules] e lals ud
L ele a5 sl g0i5 Jg ol 5 bl a5 Ll Cash-Need
JRCC U0 RV [ ICPSPVIRTL JUUCHESN DTS RN SISV R N
30 3929 £8 sl Jele dlaws 4y azgi L dl ol o ol b
Gaos Ver ¥ (S (S5 aSihs (s jlatend Lo
(Y Jguz) o9 pulez a0l |

4 a8 (g lue Yol 0gh oo alaxMe ¥ Joux 0 a5 jeblen
ol Sliglejl als o cool onds (g3luooly «Jie Joile & )50
Slyis 230 (69, p Silwad Gl g wibge Jld e al> e
Py odudy Sbml 4o (Lite olals L) ele wlulas sy,
Slpsd 30 2STas ) sl jo el suls S el (SSL
Salpw Gilesl U>lie addS 50 waay onl 55y » Jele ol
ol el o0 a8 )5 i o Jlad bt sl ole oy luslus]
(1) by llae ¢ ghre Slasls 51 5 s b opdle Jale j0 a3
2l welys 3 s uele e Slules! )

e Ol s (o858 sloJols 3laws Gal3all ul b i 5 Lasie
Slast Slobes! I g5boars 6zl 5 Step ,2 45« hie Slayls
Valence L 5,5 5 Cooms 4 cluls 50 cov o fule 5l (g i
abal ) 3lho) ol ued g 0l dles 1 5K YL Arousal ¢ 5yl
20,5 salys SOb 5l e ole Jawgy jiion adl azg Cls s e (¥

IPF

b 5yl 3yl b da e Condge Sy 40 LT a8 wims Lauis b
Jlrie o9 andles (e 4 azgi b adl Cote Gl axily s
35 a2l pw 59 5l sl b @alate 5,13, (Jale jo 5a3 350

(bole Lawgs (State) cll> o (35 )l sy Sln lale
Josle cJele o jlua 2,05 w38l L g Identification g5k
Josle dalue 9>9 51 0 Jele 5,8, a5 L 4 Instantiation
Colys 4o g 0uls 55lw Jd8 NOE Juw 51 Normative reasoning
Sws cole; pae b coley obs,l cg> Norm Fulfillment g5k
5 3lwonlsy ol b dass e Silone 5 bl Jlael

Siloed bagzme 53 (S pozme 5o )bew g3 lwdnd (592 5L
aS g ke ol jo el s (g5lwesly Netlogo Jole oo
Sy 0 Jle wwnl Ko 5 Grevenitis guiss 5l ais 5,
Jole (golass (V) 04 g0 aid )T a1 olR0g,8 9 SSb il 0
Oy 4 45 Wloads a8 5 )L o e Slayls g3lilol, gl e 3
8 5B 0)9e Jlmia S (oo &5 > iluand s o ol
"l glizule Gesl (sl 5l Olie a2 e 0B Jgy il Lt
Cols gl ol Bl pgza (lals 285 g8 b .l ool iy a8
Oy 9 SOl Sy (S g S50 ) g oo ST ST 5l azy
Jssinegs Sypo & Sl b Panic wlus! al> e 4 Jule
Al Lles Sl g

o sl omsy cnl ap 5l aXie 0 AT olms e A
5l o le wisS o

e ole) pas b Sole 5l ale (LS a2 e

oaisl o 095 b a5l Jole i iy ©

Jole 10 oS ol 5 ®

ol o dele awg onds il s Slulus! ojloagd ol o
Oezes adee JoSis ) ele (LS a8 (g)lua Sl
Jole abadl> o (oo zdly o clulesl) L3 oly o 5l o]
P95 Slas g 5L (g o Slo i 4 0sdioe 55l
Sldele i o Gl (2ke 025 (o0 oLt (7S 059
500 las a5l 6l aile aas o JS 1) 095 L5, 00|
S 5o (Wb ke )l Sl jee ST Jele o oS alasl (e

Syiion 2358 oele oo oS D90 &, 5 Sl a 38,5

wasdly

g se plol al> o 90 50 48,5 50 (raleslanlp U5 sk o

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


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

@ £8 o fale sl il b salgs gileans gl >l 5led
Sial38l 59, 7 nSile 10 (SaSl g doyo Ve e el pl a5 V0

Slstnnd 51yl 5ise Al T sz 5585 poboilan ol ol
e el sk a3l LSS LV 50) (28 bele O L
3o 5y TY xSl 03b 40 LSSL 5 as o YY M)ﬁ 4

- ¢ Corex b gilans Gl @l Y Jgon

W0 S (paSileo 59 (ysileo
Golme JYasul (o8 Jole dlani wlulual ol SSbolaws 0 p 5 q b
Jlab e o Jus & vy Al
Jleb y- Jus N \Al \#
J 10 Ju b " ’

e opl) Cash-Need e L Arousal o, euiitus alal,
ool T g Lla b ele a5 cnl (gads oo oyl odimo L
Wallet- e L Valence ,uie wsSas adaly 5 (05 o0 ols,
aS <l Cash-Need ;| sowo,0 saumolis e (o)) Need
(a3l azsls s> Wallet ;3 (oo & jpo 4 ols Log3) Canslica

D23 o sl I

Cash-need=init-cash x (1 + 4Arousal)

Wallet-need= -0.25Valence + 0.75

Ol o 1) (Sl (FoeSih s eV Jgiz b eralss axlse (SOL
i &S Sl (55950 &S5 (pl 0 ax g VKD () 2 0 (uicren
Cols, wlas! Glie o 5iaS 5 (Max-arousal) S Sly Slade
=S 5y Jele 28,5 1,8 51, (min-valance) sg>ge Cuxdg |
il gn U1 5 Ll

e Sy e Olyie 4 Jele 5Vl 60y b e

gld) W glad o o gladele 5l ga olad e
3 y9e Jale (6 iy 50

2 53l ol laele pls hie Slabasl gliee o5 SV *
(Slobext coliw) S 3550 Jole s glass

Iras

Sy ogan o e Slals gjle b LY IS5 il
Joyp 5l Valence adge Jaie ) oalal, gl aSL  Jlisl
Gaeislo, as s saimslis a5 (Valence Arousal)  wlus!
5 (T-b J52) aidl als ey & el (Jad condg 5l ke
Jole S5 Sily e Sk a5 oy () 5l Arousal adse [luie
(1) akal, (Vo€ JS2) wboe Rl cnl Joo SO plil sl

™

@ ol 5l elaal Glie Ll ol o (V) abal) 4 4z g b
slp Jole JYamul (29,5 5 09,5 Ty Gl Coyw a0 085 o
anly> (go-to-bank) GL a4 8, Logy (suox State bl
b by aliils s State ol acgeme ) adlys 6,5,k o5
Jg cadloy g s SOb 4 el 4ax>l e 50 Transition
Bank e e o) 4t 0 a5 ab sl olus )l o
real) 8,5 oy lay gels ce w4 L e sl Reserve

.(Y-a
(e Olals gte Glyie ) (28 slafole slass a4z o ool plo
shol ladele 5l (gt shawi wdly i gilaand Lame ;o

pap 00y s Dol § 03,5 axrl e Sl ay 05 azg Cuils y g

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


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

()

@

©

() Slals o5l Jb b Jole wlubes s soadlse 5 Jlo (39,5 JIoges Ol s ¥ IS0

@S pd e ool Jole un slois S el sl e
ol Slilge 41y (SOl (SuSldyg £5 RelS (giloand 612
(V' Jgiz) aeo e lis adsl (g )lowe Conor

Sle &5 3L pllss 5 Dljlre pllas glaold 7 Jooo Gl
ilond 43S L o Jlabpd wiilge (lagh onl ean] gla)ls
Hyo Slilme @elais il o sl B 90 cnl ln (S sla b
SRS s (585 SIS 0 55 g Eom 0550 x5l jsee sl
o anal> )3 Jlmis (Sooled (el 5l VL &S pladele sl
RETIRETt I

1Py

Jsoz 50 0ol ail )l mls 4y 4z g b gyl JY ol g5l Jlad
10 3 eoliial b wsybein sl b lie oy sl oY
oS o o 1) o wlolas] culiw oo Jlid s o, Jole
Sl (SSlyy E5 b a5 plei o

4 45 init-agreeble g init-norm ,sce g0 adgl lade ixen

ool axlge oy Ve

SR Ol g Jele G50 Jlmia (0 Aol (e Byre iy
(10) 5Sibeo o> o il o Jole ,o Agreeableness .asis
ehed sy e s 311, Ll i 4o lond 4z ,S L o

s oley yo ol Lulesl (e 5 w5l jeee oal i

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


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

(055 dslin ¥ ooz zli L) ol waless Jol> (s lue JYasul (ol Jole Ve o) iloans IS Comax jlam,0 Ve (285 Jlas o,
oSy Gliae oy B 4 adgl gl Comex Gl L Ni aJgl jlode 4 sl jo ,lai 0550 Jlmin a5 Lo Jole 5l 29 5 lsic 4
Oley (eSSbe ;0 20 )0 OF 4 (7 Jsuzr j0) dopo Ve -+ jladie 51 SO Sy Solas e 38,5 i o g (Nie [0 ]) el ons asles
2 Lol )0 90,8 aalys lay 55 (5loand ST 51w 59, VY obzmen [ 7 T o3l o comaz cnl )5 Jrin adsl (Suoles olee
S el i Conar sl 20 VD (e S by Sy bl drlge o Vo SO S eSie

s aelss sl Jol5 job 4 (b il ans Glales] e 2l 4 Cud g S

ol Yool oludled b giloans mlo ¥ Jou

JYawl el pls (ool gl ySTo> adgluweye oy il 395 Cbeo
Sole bl Oljlxe (Ni) jlxa adsl Sold Carexr  (SOb (Snsllyg  (Somsllyy U

Js Jué e Jls ¥ v Voo 5
Jbs Jbs e b e ¥ o of Y
Jls Jué e Jls ¥ Vo . :

e 5 (NE[0,11) i JSesslig olime (ol plis w25 e ST Vil (530 JU b o3y n abirdla Tob IS 55 45 kol
Sl Sl G @ ] CoS Glaie ) oals S5O A oy5e slwe gl &5 adgl Cosez I gas) gl
Ok o Rl S e lay (RIS Al o e Oliee & s a& Jgy celopy el jo 00l iy i )lnin) aiies
S5 peen dpe YD s e ale 5 i Sasle sl ] a5 ) (el iy, glimebe ool sl 3L

wibe b, sl o ls w6 slaele o sad S5 s Cugi 5

AGR?. AN
+ 1 + e—AGR.(IAN|-1)

Npew = Noia ®

Jele Agreeableness ;.. :AGR

Jole jo Eon 850 Hlma ool lie N
arol> )0 Eo 0550 i Suoly ke :AN

@)

1PV

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


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

b)

©

Gyl Yol gile Jd b Jbo 08 g (o)l lo psie ol poss ¥ IS

SSb 5l egads 23 b sss sbails el sl b ole s 5 ol
bsgi 08 Jsy 0 3loannd 59, 2 bl yo 45 98 oo cilo sy
Slals gilodls clo s 38 o0 sl Sk 4 loase LaolSig 3
=2 sl dole slass ax o a5 cul cpl g LB 4SS oy ey
4 (Valence 5 Arousal) ,ls » yiin o Ko 4 azg5 bl 5V
YL A azg cllo g as Jule bles o Jole STyol (504,5 515 5 Con

Dgy Al i b SSsjy Jlosl g asd)
2S5l LSl o e eyl Yol s5le s S s
S g ileans 1 s a5 cul Sl Jele slass (g jluand azs
aba>de 35 Y Jous 10 ouls &3l ol jo ailosged JouB 1) Hlai o g0
ot sl YL adsl o lmin sla fole slass 4z ,p a5 395 oo
o3b o Logas Sob (SiuSii g oy a5 Coul ol dzg3 L 4iS
sl 5l G alolB a5 iy s aes e 7y (2US Sl
sbonl anslr o po 5T b Laye e loles] ate layls
@ 0gd oo 1 AL 5l azg canlsy 2bsS Bae 8L g sal
Sys0 sl 0l ol Sz Ceo s Gloj ojl iz yo alad sk
Sl g ilwands aze S jo Jole (5 550 5 9,005 0529 5,8 o S
wilaid pdo 1y a5 e loua calizee LYo 4 L8 5l aS el (g0l 8l
e Wie Al onl o g)lia slayie (e o5 Sl )
Slade oS wiloads Jol> (alpd )5 (giluancd mls a5 0gb 4z
Agreeableness aJsl laie yuzes g Jole ;o i Kol adyl

O SS pe e ss Jleel loads a8 3 ka5 o Sl 0> (o

1PN

2l b Jolss a0 Jole ,o ailys; slacoIled 5l ciso a5 el iomen
e i S2p0lgd ol m I S oy ot o Jele
Coowo 43yl 3| Hue slaaly Culsg 5l ole cmjin goue lads
Jolas oy o aS o ol as (Y-C JS0) 08 o lay ], -) vae
bole ot 4y a4 -ANT oo e ool Lo b Jole 2
2 e Suolys xSk ol ,0 ANI il salgs adlsl sus]
Al 18 gyl Jele wus (S50 elads o oS ol gla ke

alisd o 5 Jole a5 0 anlys crge (g lm Vol ojle i
iyt 05 bl 5 ond iy 3 Jlia L (ol State (g L e
SO 4y (28 State (Gls 090 sl 4y azgi L) g0l cnl 5o wyled
Normative-State e 4 ol sldacges »; 9 (0-to-bank)
Oeizme g Jele jo Jlmia (Soled (e Galpli ilond iy a5
s 59y 58l Bk 3l lxia 5l s el 5l Jole gimin
S5 dawgs i axg Cilop ol ;o Wallet-Need 3 Cash-Need
Cash-Need ,olic oglie jrals 5 jioljsl ol aunles &8y F5e
g (Lol o) b Fobles -a s o Bank-Reserve 4
cdle ,8) yln Yol 5 (gogmo s ) el bl
A b Juo Billae (plply adlioe piie 99 cnl 2 (o5
Wy oo sl Yl iclio adgl 6 )les Conez do o 385
Sl (XSl 5l STl 5l 08 azg cdloy (e GRalS 55k )
aled sl oIS b

(r ¥

g 035 Jolas o ;o Jowe a5 098 oo abaxde gul ju JIS al> 10 yo

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


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

a0 (Sl obml cage lwa b lad e Cuadae b aglse

@S ols olis 4,5 & g0 Slioles] bl aia sinbesl
s wlad pdy 1) Jlus G oS ol 3l slaws a7 )i o
O 3 09 (Sl (SS9 590 5l SpSolr carge Wlgioe
oD ;518 adgy 5l i Jlews golaBlonsyy pols 7 e o Sl
axol> ol 3l 51 cad Plas as ayl )l o all o asel> jo s
O gylue Yol gilo Jld wail a8 1)l 050 s

Aa3 o Guals as 0 00 Uy SOb (SiSls s Jlim! ol s

NS OllasMe

g3 90 AU Jouo! 3 Som

APl pogar > g odis oolaiwl deliiwy l Alae pl o
5% szl g s Lis Ol 155 WLl ogon cnl 0ass S a8
cegi cnl el jo (D Al WS me 5 0og (siluaned
el 0095 o

ulfhue,-’ oS )l.&.n
O 40 g A0S &S \lin pols iagh plxl jo GBasg g alS

Il asbio

i all ailge sased Jlo b ) eslinal L pols tash

,_5.3‘6)45 9 }S.&S

Oy o3 & o a8 SLS S 5l 095 Gelew Sl Bty

..\.:)3—‘69 J.Q.C L ‘..\_‘»Iooy o‘}@ J"mﬁj" L)"‘

&8 oylai
15 ooilie ol 55 e 45 Al o el ol allie Sty s

D, 092 g g pl 5

References
1. Schermer B. Software agents, surveillance, and the right to

privacy: A legislative framework for agent-enabled surveillance.

19

Eyose oS 09h (§iludnnd mlS ;5 (SlidS crge Wi oo Lo it
S0 B 4 (65958 A5 (nl 58 Cale ) Cens Allie (pl S
e il ge b ale ply po Slilome 5 lol pllas (285 L5 )0 oS
A5 slme slasiie )3 G mpmae St Sl wlgi o
gl 1) Jole glowim JLd) azs )0 5 00l Jule (gl onlds a8 5
it b 3 Sl b ol A5 e el

258 18 GlalBlas 5bo0 £gog0 wilgs o

ST AR

Se s roslme_owleal ol Joo Jlosl dlie (nl o
pozd (goladl onuuy Loewl oul gwyp goladdl DS SUis
ol 6l sl BLS,) o 138 00 s Sl b Lits SO
NEO (sjlens 5 (alite b faile oS5 5l (Joo sloans
el 00l olgain

25U iz by il buld o lagilel Sl glacgere
o5 0 Mo gl gloilel ,o a1l baylos ol 5
loles] Csps 45 (8 d Jole 10) (55 Slaglis syl e 4o
Ol 50 aiiS so (SOb (609250 s 4y pludl 5 00l SO you o Jsle
S92 5 52358 (lime el Lo ole trasd sla S lagyges]
o Panic el (Sl oyl S g b oad 43,5 4 5 bl
Ol Bl e g 0ad sl Wis S S0 | sl cpl a5 sl fele
WeaS (SOl (SS9 Sales 53 9 035 Sl SSU

ol Jlgm Vb (g90)lew (oald 318 &5 slp Joo (59,5 0,7 L
sloossdy 55y » sloz! sla)lua 3l 0g ey ol
5y90 calizee Lyl 1o 98LsS wliole;l aludes b cgoladl ate
23S R i

"5l pas &0 50 SO jlazg bl pac” (ysilh (285 1l o Ly
g ot Jb i(sylmin JYasal (Lol )lmia Jgile jlomia S5 plge
e g osl 5l ole (gt wiile aliee Lol (slo e (55,
i3S 5T s 5l eee 390 40 Jele 41338 4,50

obey yo Jele 535 (59, )*-’L’ Log a4 s 6l o prie

Leiden:Leiden University Press;2007. pp. 205-244.

2. Russell S, Stuart J. Artificial intelligence: A modern approach.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


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

Upper Saddle River:Prentice Hall;2010.

3. Steunebrink B, Dastani M, John-Jules M. A logic of emotions
for intelligent agents. The 22nd National Conference on Arti-
ficial Intelligence; 2007 Jul 22, Menlo Park, CA; Cambridge,
MA; London:AAAI Press:MIT Press;2007. pp. 142-147.

4. Pereira D, Oliveira E, Moreira N, Sarmento L. Towards an
architecture for emotional BDI agents. Purtuguese Conference
on Artificial Intelligence. 2005 December 5-8; Covilha, Portu-
gal:IEEE;2005. pp. 5-8.

5. Steunebrink BR, Dastani M, Meyer JJ. The OCC model re-
visited. In Proceeding of the 4th Workshop on Emotion and
Computing; 2009 Sep 15; USA, Palo Alto;2009. pp. 62.

6. Mehrabian A. Pleasure-arousal-dominance: A general frame-
work for describing and measuring individual differences in
temperament. Current Psychology. 1996;14:261-292.

7. Tony B, Savarimuthu R, Cranefield S, Purvis M. Internal
agent architecture for norm identification. In Coordination, Or-
ganizations, Institutions and Norms in Agent Systems. V:COIN
International Workshops; 2009 July; USA, Pasadena;2010. pp.
241-256.

8. Boella G, Van Der Torre L, Verhagen H. Introduction to the
special issue on normative multiagent systems. Autonomous
Agents and Multi-Agent Systems. 2008;17:1-10.

9. Bosse T, Duell R, Memon ZA, Treur J, Van der Wal CN.
Agent-based modeling of emotion contagion in groups. Cogni-
tive Computation. 2015;7:111-136.

10. Bookstaber R. Agent-based models for financial crises.
Annual Review of Financial Economics. 2017;9:85-100.

11. Ahmadian A. Bank raid in the framework of stochastic dy-
namic general equilibrium model for Iran. Economic Policy
Journal. 2014;1(11):103-114. (Persian)

12. Chan-Lau MJ. ABBA: An agent-based model of the banking
system. IMF:International Monetary Fund;2017.

13. Mansouri S, Azar A, Divandari A, Ramezanian R. Agent-
Based simulation of banking service supply chain based on
service-dominant logic. Journal of Business Management.

2017;9(3):661-688. (Persian)

-

14. Tyrychtr J, Pelikan M. Multi-Agent System in smart eco-
nomic system. In Intelligent Systems Applications in Software
Engineering: Proceedings of 3rd Computational Methods in
Systems and Software. 2019;1(3):434-442.

15. Minarsch D, Favorito M, Hossini A. Autonomous Eco-
nomic Agent Framework. Engineering Multi-Agent Systems:
9th International Workshop, EMAS 2021, Virtual Event; 2021
May 3-4;2021. pp. 237-253.

16. Steinbacher M, Raddant M, Karimi F, Camacho Cuena E,
Alfarano S, lori G, et al. Advances in the agent-based modeling
of economic and social behavior. SN Business & Economics.
2021;1(7):99.

17. Scheve C. Social norms and emotions. Bi-Annual Con-
ference of the International Society for Research on Emotion;
2015 July 8-10; Geneva, Switzerland;2015. pp. 142-147.

18. Tzeng ST, Ajmeri N, Singh MP. Noe: Norms emergence
and robustness based on emotions in multiagent systems. arXiv
preprint arXiv;2021. pp. 62-77.

19. Argente E, Del Val E, Perez-Garcia D, Botti V. Normative
emotional agents: A viewpoint paper. I[EEE Transactions on
Affective Computing. 2020;13(3):1254-1273.

20. Lliguin KY, Botti V, Argente E. Challenges on Normative
Emotional Agents. 15th European Conference, EUMAS 2017,
and 5th International Conference; 2017 December 14-15;
France, Evry:Springer;2017. pp. 538-551.

21. Staller A, Petta P. Introducing emotions into the compu-
tational study of social norms: A first evaluation. Journal of
Artificial Societies and Social Simulation. 2001;4(1):U27-60.
22. Bazzan AL, Adamatti DF, Bordini RH. Extending the com-
putational study of social norms with a systematic model of
emotions. In Advances in Artificial Intelligence: 16th Brazilian
Symposium on Artificial Intelligence. 2002;16:108-117.

23. Kollmann S, Siafara LC, Schaat S, Wendt A. Towards a
cognitive multi-agent system for building control. Procedia
Computer Science. 2016;88:191-197.

24. Bourgais M, Taillandier P, Vercouter L. Ben: An agent ar-

chitecture for explainable and expressive behavior in social

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


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

simulation. In Explainable, Transparent Autonomous Agents
and Multi-Agent Systems: First International Workshop;2019.
pp. 147-163.

25. Sakellariou I, Kefalas P, Savvidou S, Stamatopoulou I, Ntika
M. The role of emotions, mood, personality and contagion in
multi-agent system decision making. In Artificial Intelligence

Applications and Innovations: 12th IFIP WG 12.5 Internation-

1|

al Conference and Workshops, AIAI; 2016 September 16-18;
Greece, Thessaloniki;2016. pp. 359-370.

26. Grevenitis K, Sakellariou I, Kefalas P. Emotional agents
make a (Bank) run. In Multi-Agent Systems and Agreement
Technologies: 17th European Conference, EUMAS 2020,
and 7th International Conference, AT 2020 September 14-15,
Greece, Thessaloniki;2020. pp. 171-187.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


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

	Bookmark 1
	Bookmark 2

