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AHHoTauumA. B cTaTtbe paccMaTpuBaeTcA TeOpPeTUKO-UrpoBaA MoAesb, ONUChIBalOLLLAA
B3auMogencTaue AByx GvpM, NpodaoLLMX MOEHTUYHBIN TOBap, KOTopan ABNAETCA KI1aCCUYECKON
Mogenbio gyononun. Mogesnb BbiparkaeT KOHKYpeHLMIO GUPM, MOCKONBKY LieneBble GyHKLMU
WIFPOKOB BbIPAMKAT UX MOJIE3HOCTb (MPMOLINL) U ABNATCA B3aUMHO NMPOTUBOPEYUBLIMU, T. €.
paccMaTpuBaeTCA HEKooNepaTMBHAA aHTaroHUCTUYecKanA urpa. Llenesble dyHKLMM UrpoKoB
cdopMmMpoBaHbl Ha OCHOBE JIMHENHOW 0bpaTHOM GyHKUMM crnpoca Ha ToBap U JIMHEMHbIX
GyHKUMIA 3aTpaT ¢UpM-UrpokoB. PelueHveM urpbl ABNAeTcA paBHoBecue Hawa, anA
onpeneneHUA KOTOPOro UCMOJSIb3yeTCA cUCTeMa HeoBXOAUMBIX YCOBUIA ONTUMAsbHOCTU
nepsoro nopagka. B otnuune ot Knaccuyeckoro nogxoda, Mofesb BKIOYaeT ABa HOBbIX
acneKkTa. Bo-nepBbix, UrPOKK paccMaTpuBAIOTCA Kak pedieKcupyioLLme, T.e. KaKablA UrPoK
BbIABWUIraeT rMNoTesy 0 BOSMOXHOM peaKL MU KOHTpareHTa, KoTopaa popMasibHO BblparaeTca
B BUAe NpeanosionTeNbHOM BapMaLMmn — 3TO OXNOAaEMOe U3MeHeHUe BbiMyCKa 04HOMo UrpoKa
B OTBET Ha eAUHUYHBIN NPUPOCT BbIMYCKa Apyroro. Bo-BTopblX, arperatMBHaA urpa B Mogenu
[yonosivu, B KOTOpoW LiefieBble GYHKLMM MFPOKOB B3aMM0O3aBUCUMbI, aHANNM3UPYETCA C MO3ULUIA
ynpaBfieHUA nosefeHeM 04HOM0 U3 UFPOKOB Yepes MaHUMYIMpoBaHMe ero MeHTanbHbIMU
npeacTaBieHUAMUN O HAMEPEHUAX APYroro UrpoKa. AHanus urpel 6asmpyeTca Ha pepneKcUBHON
Mofenv noBefeHNA UrPOKOB, B paMKaX KOTOPOW UIPOKKU NocnefoBaTelbHO MpefcKasblBaloT
npefcTaBneHnAa Apyr Apyra, B pesynbrarte Yero onpefendeTcA MeHTasnbHasa Mofdefb 0AHOIM0
W3 UrpoKoB, ONTUMasIbHAA C MO3ULMIA Apyroro urpoka. [peanaraeTtca utepaumoHHan npoueaypa
WHOYLMPOBAHUA 3TOM MeHTaslbHOM MOAenun Y YNpaBnAeMoro UrpoKa NocpeAcTBOM CO3faHuA
GaHTOMHbIX 3K3EMMIAPOB YNPaBAALLEro UrpoKa. NpoBedeHHble YUCTIEHHbIE SKCMEPUMEHTI
WNNIOCTPUPYIOT Pa3fIyHbIe acneKThbl NpoLecca MeHTabHOro YNpaBeHua, B pesysisTate KOToporo
TEXHUYECKME XapaKTEPUCTURM GUPM-UFPOKOB, HaMpMMep 1x 06beMbl NPOM3BOACTBA TOBAPOB,
B3aMMOAENCTBYIOT C MeHTaNbHbIMM NapaMeTpaMu NoBefdeHUA NnL, NPUHUMAIOLLMX peLleHua,
06pasyA knbepdusn4eckyo cucTeMmy.
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Abstract. The article examines a game-theoretic model describing the interaction between
two firms selling identical products, a classic duopoly model. The model expresses competition
between the firms, as the players’ objective functions express their utility (profit) and are
mutually inconsistent, i. e., a noncooperative, zero-sum game is considered. The players’
objective functions are formed based on the linear inverse demand function for the product
and the linear cost functions of the participating firms. The solution to the game is a Nash
equilibrium, determined using a system of first-order necessary optimality conditions. Unlike
the classical approach, the model incorporates two new aspects. First, players are considered
reflexive, meaning each player hypothesizes the counterparty’s likely response, which is formally
expressed as a conjectural variation — the expected change in one player’s output in response to
asingle increase in the output of the other. Second, an aggregative game in a duopoly model, in
which the players’ objective functions are interdependent, is analyzed from the perspective of
controlling the behavior of one player by manipulating their mental representations of the other
player’s intentions. The analysis of the game is based on a reflexive model of player behavior, in
which players sequentially predict each other’s representations, resulting in the identification
of a mental model of one player that is optimal from the perspective of the other player. An
iterative procedure is proposed for inducing this mental model in the controlled player by creating
phantom instances of the controlling player. Numerical experiments illustrate various aspects
of the mental control process, whereby the technical characteristics of the player firms, such as
their production volumes, interact with the mental behavioral parameters of decision makers,
forming a cyber-physical system.
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BesepneHue

a peaJII)HI)IX pI)IHKaX Hepe)nco BO3HU-

KaroT YCJIOBHS, IIPU KOTOPHIX OIIpe-

JICJICHHBII TOBap OOJIBIIOMY KOJIH-
YECTBY IIOKYIATeJed MPEeIIararoT TOJIbKO
nBe ¢pupmbl. Kak nmpaBuiio, TaKUMHU YCIIOBH-
SAMMU SIBJIAKOTCS MHBCCTUIIUOHHBIC UJIU TCX-
HOJIOTUYECKHUE Oapbephl, IPEMSTCTBYIOLINE
IIPOHUKHOBEHUIO Ha PBIHOK JPYTrUX KOH-
KypeHTOB. B 3TOM ciiyyae oObembl npea-

JIOXKEHMs TPOJABIOB HE (POPMUPYIOT arpe-
TUPOBAHHYIO KPUBYIO MPEMJIOKEHUS, KAK
IIPYU COBEPIIEHHON KOHKYPEHIIUH, a KaK1as
¢upma ycraHaBIMBaeT COOCTBEHHBIH OII-
TUMYM 00beMa npojiax. Tak KaKk 3TH ONTH-
MYMBI JIEKAT HA €JUHOM JUIsl BCETO PhIHKA
KpPUBOH CIIpoca MOKyIaTeel, TO LIEHbI IPo-
JIaBIIOB OyAyT pa3jMyHbl, YTO, ECTECTBEHHO,
MIPUBOIUT UX K KOHKYPEHIIMH, MOCKOIBKY
MIOKyIIaTeJI, YUYUThIBAsI UACHTUYHOCTD TO-

Jla6opaTopua B> MopenupoBaHue NpoLIECCOB U CUCTEM
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