0e=Y0 (V)N VEeo Wu (b solald] slo o)) 5 ddo Slaid] sdolilas

(Blw (oL g oy 1) (g lko SLasE! golduad

WWW.]Q€.SCU.AC.IT :alxe colo wg ol (5 axio A‘ ’,‘

. i
YAV-FIVY s SgpsiiLls /I &
Yoo A-DAD: 1 gl LLs

ail> 93 jlasdl ik Jsle s OIS Bpas a8, 436

FHEE S s o e olopd FFF Saal S, LoseMe F* Soo e Fosly iz LS
Ol ol ol ol o 0ASEIS g o (540 (somidfs *
kian.najafzadeh@ut.ac.ir : feasl

(ko 0xiwgsd) Ol c g «oligs olCidls (g o 0uSiils o firino Co o 0945 c@lio (awigo Sliwl **
amohaghar@ut.ac.ir . fuas/

0000-0002-9844-1714

ub.!/ ‘UW‘ (Ub.gJowaJ/J //D}ZC I /)J;:u.olr/og.kgjlé/’/uwbj o0 Ciils /uéélj JL.wJ/J HAAE
rokni@ut.ac.ir:_fuas/

Ol ol ol ol cslais] oaSLiils cslaidl slewl ****
abdoli@ut.ac.ir : fuay/

Ol ol ol olCiols o o 0aSCiGls (Cu o Sl FFFFF
hsafari@ut.ac.ir : fues/

&3S o 5lg JEL (saaad i oleMb
ol t(‘JK..\.iZ.rd).«M i) cails g9 jlazil Jb (s jlw J.Lo 03 M3 :L13 D43 :C7 :.C6

TFA _yosspats K9 2cdlys po )G
I Ao ¢ iy aolizs (sl S ptoss Jlils s 119 s V€ 205,570 sl

K99 sz FE ipbudy ps b
1F99 slsus V€ gyl il woudUT sl

koSS oleMb|
el 0lip3 o8ty 53 (Jaue plopd 58 g siime e 1S5 (pleialy cad ool Laz OLS (6583 Al jl 2 Aiue il dlie
23S o (63wl 3l W)l s [y lie opl CatsS GLash a5 Gelualb olgls Il OB xu g 13,38

W18 3929 (=dlio 3LAT s @Bl Alie HLaDl 43 o 1S o pMel dlio 63w @8l SLa3
30l 03,55 il s dlie el sl o b «gaiss gl o culas Gofoue o 1 Jlo gilio

o 4 £l
L;J/.Lé:a JW’/@(};JJLMJ/J&(JJ!J}LJJJ u[f_&.ufd)m J@#J‘U.(\\C‘”) e ‘L;).é.ao 9 uLn).Q,é ‘ul.uc (LAD)A&LC ‘L;QAJ ulS) ¢Gl.c ‘)ﬁm ‘Ql:S <b)|j M

0=V <(\)\/\ <(L§J(w L;JLA@/L;[Q L;uJJ)J)

4~ 10.22055/jqe.2020.31133.2150

© 2021 Shahid Chamran University of Ahvaz, Ahvaz, Iran. This article is an open access article distributed under the terms
and conditions of the Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0 license)
(http://creativecommons.org/licenses/by-nc/4.0/)




70 s 9 IS oD o S9a) 5 L o¥E yione e 03] s LS e
00=Y0 (INANEr+ Jloy  3lw £30iB] (510 sy p1) (5 b0 S gedolibias i

AM G35 e

)Y

o3piiuS 04>

s

933bazsl b 43 Loy JhL o e GBS Bras a42g) 9 ) 50 aallls (sl ol (Joo I osliinl dllie B g el
oo 0y ,b8) (hudlins slo 65b wl (mlshl lalss slo ojs> 43 (@ol> Jao dmwgi Glp Olosl allbe .l 4>
gugs LU hls Jxe 125 93 e idlw Gl ol €8S &g slaidl 43 jezo Jale (55w Jao g LU 43 0308 Bpuao 48,
93 31 &lg 3 J3o g -3ioled sl po b ) OleMbl (65185 ek B sl o3V - S Gran g oBasSsdei — Bk 93 lp po b
RV RU VPR R S ES W RS VU SV SR S FRIPRVEY. JOVES g SO L SRS (P (P SVRY EVSVS RE CRRUW V. g 13- Y VST
Ol 03 oad z ke (5l -l JSxe S o LIS GBS Bran shy s Sluyjosn 9 QI Sk peluly Shexe Jale
s Pl (sl st €8S SIS e Camelz @ Baas il paw 9 3o g S Bras 418 156 wyn posas 3 G
bgs e calizo slagyyluw dioMo b gl ) loiwluw 03gaiT 13 Lol esliiul 3550 35155 (oo o I Jao .39 (50 b o 49050
Olgie 4 Olgie Jao ool I besd 3,85 518 Ll S )8 51 8 ol saudss oY B asSSpan Jldyg aumg) g buoo byl @
3903 03l (6S33b 32 sl Of amwgl ©jgo 43) wilesiz g 4ilags Jlansl slall Jlisbe g 3,Slac Gijgel sl o Kialofl

‘sslerio
olid 4SSl sl 358 (oo s 55 IS Caow Jolge I (iU cunl 9B S 3gi Caow Jolge 150 cand aSiul s sgMe L sl
Olojen J18) 95 Jaliie W31 (ow)p Sl 50 9 Cawl OB AGS By 5lid) g aumgy o 9 OB XS 3gi JU8) e Sl S5l ik Jbs e (paes
sl sy Wlowouas g 23S (50 3k 395 (L8 lo il I B Wras - priwd gol> Jao Sy siojls «0ES Bras g Loy
33 9 OBSS Bran Gl g gy b Siolos 1) 595 513 5 Lol S aw 1335 (0 jusS Ghgdiws 63:83L ol w50 s
silizo (S8 slolil g b ol Lol «yglaio sy -aiuled 395 oo 511y st JHL pow B 35S (0 il ;o300 b cold) sl
gwgs bLA)l iy Jxe 1) 93 (Jae izl lp 10 .28 (oo Jleel plojon gl camuwgi 9 G285 o (2LLIL (wod ks Juid I,
63b Blaoys Jaop; o aiglad dolio o U ) OleMbl (5,15 5ok U ol 3V - 9B26S Gruae 9 0838 adgi — 9,k 93 sl po U
Sljaras s LBl espSsl pululy aSiemo Jole Jaoyj S0 g sadso oslitwl OB asl Byl (sl oxigd s (homilidns

ROW SUSIVRE QIS S|\ SVH QU JVEPRP IR TREs

lo 425l

93 32 0w S sk 4 s aid)S a5 53 Jb 0 (OB sS 3gi sl Liwliw Jloc! olgd g wlads slaei (Jxo cpl Sl saae Jlo SO o
oS 9 (583l o aloldnj Ol (b 43 9 35S (0 Bran 9 35y (o LY aloldy 6 43 oBaiS Wran cunliw Jlocl aliold
ool 423 a3z Olo s 4 oBaS Grao bled «oBasS Brao 1530 Jso oS s ssolie Jlio gl )3 - 35ls e s
23 230 35 9 a2 a8 S 9 S8k Cuss b wae Job (s (o J5B 393 YL o OMiled 4 oS Bpao oS (s
oo §53L lo Jso slaie I a5 13)S (asidio ogMle 4 23138 (o 43U OB NS 3el L Gl pp 1 (Koo Lpwlw Jlocl
8y (2985 (6530 o 43 Lol 38 od g (63b) d 395 adgl bulid 0 o o g Linoygl (083 wdls s (oBass
15 3L 6l o ¢ A1 s 4y @ ool oS SEAS yune slami (il b < sg; o Ul ol i Solad oEAS Gpan
9L 6x83b Sl g3 o 43 ((Balial VLl gl s (5l dupr 423 hw GRalBl b caline job 4 359 15T Luw 4ol S5
g3 B 3itS (oo Job oS Canl Sloj e e b alold 4 j slaed oo ol 43 39 s JL sl mpaw 43 (2819 (985 g Lo
w25 S oSl g G aS3b oo 0313 (ee o aoliy ) slasl GRaldl sl Jleel L 43 | sed sse el oBauss
ialidl (Sugdl g Luo 4ol (583L Cumisg 93 40 43 (lo aloldyj slasi (el b (a8l b . uSall g cunl 0338 Bpuao 4 i
of &85 43 bo 49l S8k balrds )3 Cawliws Jloel 43 136 0o b 0aisS aded O sl -l s30lie 6 L1560 slo o (2S00
392 30l iy ps 4 Bl g (el 6153k Sl s (Jg el oK

1Deterministic



/-

. a A
,Fr:l\',‘if’;/aéh
o

T a Sl b f

wils 93 bassl 3l bl EAES G o U8, il Y

:m‘. j

ol J3o 12 93 51 (S5 Jso il - 3u358 oy UL S Lo gBaS Brae Wliog) 9 5l3) 30 (ol (Jao SoS @ calio gl o
szo Jole (sl o polul (6,503 5 108 3iS3gi () sloy)ldy (oleiil caz (hewihians sleajb s Gulul LT 51 (o oS
oein ol W8l dmuwgl dilexin Jlazdl L 53 OBaS G pan slaylid) osls piole Cz Ll 81 g xSl Glo Jx
o SMled @ 0358 Bpmo oS (o Caponl 4233 g3z Ol 2 1 B3S Bpae Jldiul (BaisS Gpao 1S3k Jso &5 235
e 2 oo 0335 adgi Bb I ol Jloel )3 150 g 32 420 S 9 530 Cueyd b wae Job 39 (0 S5 395 YL
S IS 556 GBS L slo

@ by o blido slogyluw dboMo b ol ul) slpswlaw g3geil 53 Lol osliiwl 3590 S5 (oo «Gulind ol s oad LI Jao
Olgie @ Qlgie Jdo ol Sl bosd 3,80 J13 Loiwlew Cann ) 51 8 glivsades VS oSG pae Jlidyg 4oy 9 buo bulys
Je <3903 a3laiul (6S55U iz sl O amgl Oygee J3) 4lsin g ailags Jlazil slaylib sl g 3 )Sloe Gojgel sl (2 Kialojl
oS o OVslre Gogas 3 a5 3l (0 03S gl i @ azwgl B oo &SIyl Gudizd ¢yl o oS sxaSadgs o g3 B, S,
6593 Galize byl 0lgi oo (NS S pan ) 3)90 53 28,8 J3 3 (dad e b Jland b Ojga ) LT Olgicee 5 LolKa L8y
(52325 6153 45 39 6315 0 (98T xSk U s oads VLl slos Skl i ead Jhidie (slosely 4 Mie (28,8 43 s |y
LT Sl ol @l g 03905 oslasuwl (53,85 b (Bl (583 3l (6,553 (6183b sl Jo Sl aSiul b g sgd (o0 6340l (jg w32 b
258 duglie o (o |y

Reference

Ardalan, K. (2007). Markets: a paradigmatic look. International Journal of Social Economics, 34, 943-960.

Bettner, M.S., Robinson, C. &Mc Goun, E. (1994). The case for qualitative research in finance”, International Review
of Financial Analysis, 3(1), 1-18.

Bischi, G. 1., Sbragia, L., & Szidarovszky, F. (2008). Learning the demand function in a repeated Cournot oligopoly
game. International Journal of Systems Science, 39(4), 403-419.

Bischi, G. 1., Chiarella, C., Kopel, M., & Szidarovszky, F. (2010). Nonlinear oligopolies. Berlin: Springer.

Camerer, C. F. (2003). Behavioral Game Theory-Experiments in Strategic Interaction. Princeton university press.

Campbell, A. (2019). Social learning with differentiated products. The RAND Journal of Economics, 50(1).

Case, J. H.(1979). Economics and the Competitive Process. New York University Press.

Chapra, S. C., Canale.R. P. (2010). Numerical Methods for Engineers, McGraw-Hill.

Cellini, R., & Lambertini, L. (2003). Advertising in a differential oligopoly game. Journal of Optimization Theory and
Applications, 116(1), 61-81.

Cellini, R., & Lambertini, L. (2007). A differential oligopoly game with differentiated goods and sticky prices. European
Journal of Operational Research, 176(2), 1131-1144,

Chintagunta, P. K., & Rao, V. R. (1996). Pricing strategies in a dynamic duopoly: A differential game model.
Management Science, 42(11), 1501-1514.

Chhatwal, J., & He, T. (2015). Economic evaluations with agent-based modelling: an introduction.
Pharmacoeconomics, 33(5), 423-433.

Dana Jr, J. D., & Fong, Y. F. (2011). Product quality, reputation, and market structure. /nternational Economic Review,
52(4), 1059-1076.

Dockner, E., & Jorgensen, S. (1988). Optimal pricing strategies for new products in dynamic oligopolies. Marketing
Science, 7(4), 315-334.

Dockner, E. J., Jorgensen, S., Van Long, N., & Sorger, G. (2000). Differential games in economics and management
science. Cambridge University Press.

Dragone, D., Lambertini, L., Leitmann, G., & Palestini, A. (2015). Hamiltonian potential functions for differential
games. Automatica, 62, 134-138.

Erickson, G. M. (2007). Differential games in marketing science. In OR Tools and Applications: Glimpses of Future
Technologies (pp. 62-78). INFORMS.

Erickson, G. M. (2009). Advertising competition in a dynamic oligopoly with multiple brands. Operations research,
57(5), 1106-1113.

Fruchter, G. E. (1999). The many-player advertising game. Management Science, 45(11), 1609-1611.

Gallegati, M., & Kirman, A. (2012). Reconstructing economics: Agent based models and complexity. Complexity

Economics, 1(1), 5-31.



70 s 5 IS oD o S9a) ) Lo po¥E cyisne e ol s oS
00=Y0 (INANEr+ Jloy  3lw £30iB] (510 sy p1) (5 b0 S gedolibias i

AM G35 e

Vo

Hopkins, E. (2007). Adaptive learning models of consumer behavior. Journal of economic behavior & organization,

64(3-4), 348-368.

Isaacs, R. (1975). Differential games. Robert E. Krieger Publishing Company.

Jorgensen, S. (1982). A differential games solution to a logarithmic advertising model. Journal of the Operational
Research Society, 33(5), 425-432.

Jorgensen, S. & Zaccour, G. (2004). Differential games in marketing. Springer Science+Business Media, LLC.

Jorgensen, S., & Zaccour, G. (2014). A survey of game-theoretic models of cooperative advertising. European journal
of operational Research, 237(1), 1-14.

Lamberson, P. J. (2010). Social learning in social networks. The B. E. Journal of Theoretical Economics, 10(1): Article
36.

Lambertini, L. (2010). Oligopoly with hyperbolic demand: A differential game approach. Journal of Optimization
Theory and Applications, 145(1), 108-119.

Lambertini, L., & Palestini, A. (2014). On the feedback solutions of differential oligopoly games with hyperbolic
demand curve and capacity accumulation. European Journal of Operational Research, 236(1), 272-281.

Ladipo, P. K. A., Lyiegbuniwe, P. 1., Ighomereho, S. O., & Ganiyu, R. A. (2014). A review and integration of the partial
models of consumer behaviour. European Journal of Business and Management, 6(6), 2222-2839.

Ledvina, A., & Sircar, R. (2011). Dynamic bertrand oligopoly. Applied Mathematics & Optimization, 63(1), 11-44.

Train, K. E. (2009). Discrete choice methods with simulation. Cambridge university press.

Kovag, E., & Schmidt, R. C. (2014). Market share dynamics in a duopoly model with word-of-mouth communication.
Games and Economic Behavior, 83, 178-206.

Mukhopadhyay, S. K., & Kouvelis, P. (1997). A differential game theoretic model for duopolistic competition on design
quality. Operations Research, 45(6), 886-893.

Itoh, S., Murakami, Y., & Iba, T. (2006, October). Consumer network and market dynamics. In 9th Joint International
Conference on Information Sciences (JCIS-06) (pp. 211-214). Atlantis Press.

Najafzadeh, K., (2020). Producers’ and Consumers’ Simultaneous Behaviors Investigation in Oligopolies and Studying
the Effects of Behaviors’ Interactions and Market Dynamics. PhD Thesis. School of Management. University of
Tehran.

Nakao, T. (1983). Profitability, market share, product quality, and advertising in oligopoly. Journal of Economic
Dynamics and Control, 6, 153-171.

Naik, P. A., Prasad, A., & Sethi, S. P. (2008). Building brand awareness in dynamic oligopoly markets. Management
Science, 54(1), 129-138.

Pajares, J., Hernandez, C., & Lopez, A. (2014). Agent-Based Modelling in Economics: Beyond the Neoclassical
Paradigm]1.

Shubik, M. (1975). Oligopoly Theory, Communication, and Information. The American Economic Review, 65(2), 280-
283.

Shy, O. (1995). Industrial Organization Theory and Applications — The MIT Press.

Stankevich, A. (2017). Explaining the consumer decision-making process: Critical literature review. Journal of
International Business Research and Marketing, 2(6).

Teng, J. T., & Thompson, G. L. (1983). Oligopoly models for optimal advertising when production costs obey a learning
curve. Management Science, 29(9), 1087-1101.

Thompson, G. L., Sethi, S. P. (2000). Optimal Control Theory Applications to Management Science and Economics.
Springer-Verlag.

Yanagita, T., & Onozaki, T. (2008). Dynamics of a market with heterogeneous learning agents. Journal of Economic
Interaction and Coordination, 3(1), 107-118.



