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[y paOoT MOCBAILIEH U3yYEHUIO KOOMIEPATUBHOTO MOBE/ICHUS YYaCTHUKOB
CTOXACTUYECKUX KOH(IMKTHO-YIPABISEMbIX JUHAMHUYECKUX CHUCTEM. JTOT KIIACC
TEOPUU JTUHAMHYECKUX WTP, YUUTHIBAIOIIMNA HEOMPEICICHHOCTh U CIYy4YalHOCTb,
SBJISIETCS ~ aKTyaJIbHbIM TPU  MOJCIMPOBAHUM  KOH(IMKTHBIX  MPOIIECCOB,
BO3HUKAIOIIMX B peaibHbIX ycioBuUsX. [[ockoNbKy YacTo Koomepamus Mo3BOJSET
y4aCTHUKAM YBEJIUYUTh CYMMAapHBIM BBIMTPHIII MO CPABHEHUIO ¢ UHAWBUIYaTbHO
pallMOHANIbHBIM MOBEAEHUEM, TO OINpPEJEICHUE KOOMEPATUBHOIO BapUaHTa
M3HAYaJIbHO 33/IAHHOM HEKOOTEPATUBHON CTOXACTUYECKOW UTPhI TO3BOJISIET HAUTU
HOBBIE COIMATILHO-ONTUMAJIbHBIE CTPATErMH UTPOKOB.

B paccmoTpeHHBIX 3aJadax ~ yYHMTBIBAETCS  CIYYalHOCTh  IPUPOABI
U3y4aeMbIX TUHAMHUYECKHX CHUCTEM, a TaKK€ OCOOCHHOCTH peajHu3aliy 3apaHee
BbIOpAaHHBIX KOOIEPATUBHBIX PEHICHUN MPU HU3MEHEHUH «OKPY)KAIOIIeH CpeabI».
Takxe B IpeICTaBICHHOM IMKJIE pa0OT YUYMTHIBAIOTCS M3MEHEHHS B MOBEICHUU
YYaCTHUKOB KOH(JIMKTA, BBUlY CMEHBI X UHTEPECOB, YTO HE MOXKET HE MOBJIUATH
Ha XapakTep COBMECTHBIX JIOTOBOPEHHOCTEM M TIPUBECTH K IOAPBIBY
KOOIIEPATUBHBIX COTJIALICHUH.

B paborax pemaercsa akTyallbHas 3ajada pa3paObOTKH MPUHIUIIOB
YCTOMYMBOW KOOTEpaIuu B KOH(GIMKTHO-YIIPABISEMbIX JUHAMHUYECKUX CHUCTEMax
KOHEYHOM W OECKOHEYHOH MPOJOKUTETFHOCTH, B TOM YHCIE, B CHCTEMAaX,
YUYUTBIBAIOIINX CTOXACTUUECKUN XapAKTEP TUHAMUKHU.

[Ipy wmonenupoBaHUM BO3MOXKHBIX CIICHAPUEB pa3BUTUS COOBITUM B
TEXHOJIOTMYECKHX CHCTEMaxX pa3HOM CIIOXKHOCTH, a TakkKe OW3HEec-TIPOLIECCOB
4acTO UCIIOJIB3YETCsl aHallu3 JIEPEBbEB COOBITUIA, MPEACTABIAIONIMX COOOM
CTOXACTUYECKHUN MPOLIECC C U3HAYAIBHO 3aJaHHBIMHA BEPOSITHOCTSAMM NIEPEX0/IA, HA
KOTOpbIE HE BJIUSIOT JIEUCTBUS UTPOKOB. B 1ukiie paboT mpoBOAUTCS MOCTPOCHUE
MO3UIIMOHHO  COCTOSITEJIbHBIX ~ KOOMEPATUBHBIX PEIICHHWH B  KOH(IUKTHO-
YIOPaBIsIEMbIX CTOXaCTHYECKUX CHCTEMax, 3aJlaHHbIX Ha JEpeBbsIX coObITHH. B



TaKUX CHCTEMAaX OCOOCHHBIM NPAKTUYECKMH MHTEpeC MpEACTaBIAET 3a1aya
peanu3aluy  CTPAaTErMYeCKOW  NOAJMEPKKM  KOOIIEPAaTUBHBIX  PEIICHHM,
IIO3BOJISIONIEH 3allMTUTh KOOIEPATHBHOE COIVIAIIEHHE OT BBIXOJA YYaCTHUKOB
KOH(JIMKTA, KEJIAIOIIUX YBEIUUYUTh CBOM BHIUTPHIII B MHAUBUAYATIbHOM HOPSIKE.

[IpensioxkeHbl pelieHus MPUKIAAHBIX 337a4 Ha OCHOBE pa3paboTaHHOM
TEOPUH KOOIEPATUBHBIX CTOXACTUYECKUX UTP, & UMEHHO, IIPEIIIOKEHO HECKOIBKO
MoOJieNield Tepelayd JaHHbIX B CETSAX pa3jiudHbIX KoH(urypaiuil. Pemienue
CTOXaCTHUYECKUX UIP KaK HEKOOIEPATUBHBIX, TAK U KOOIEPATUBHBIX, ITO3BOJIACT
OLICHUBATh HEOOXOJUMOCTh KOOPAMHALUU JEHCTBUI 3JIEMEHTOB — YYaCTHUKOB
cetu. B mopamistomiemM  OOJBIIMHCTBE CJIydyaeB KOOPAWHAIUS — JICUCTBUMN
YYaCTHUKOB CETH IIPUBOJUT K 3HAYUTEIBHOMY YBEIWYEHHUIO €€ IPOITyCKHOU
CIIOCOOHOCTH, W TEM CaMblM, K YMEHBUICHUIO CYMMAapHbIX H3AEpKEK €€
y4acTHUKOB. B pabore pemaercss BaxkHas 3a/a4a HaXO0XKJACHHUS OLEHKH CTOMMOCTHU
OTKa3a OT KOONEpalud W IPUBOLATCA BBIYUCICHUS ITOW OLEHKUM B CETAX
Pa3IMYHBIX KOH(UTYpALIHA.

B paboTax nmpoaeMOHCTpUPOBAHO MPUMEHEHHE TEOPUU CTOXACTUUECKHUX HTP
K 3ajade ONpPEACJICHUS YCTOWYMBBIX pa30MEHUM UIPOKOB (KOATUIIMOHHBIX
CTPYKTYp) Ha HeIepeceKarolecs: MOJMHOXKEeCTBa B JuHamuke. [IpoBepka Ha
YCTOMYMBOCTh pa30MEHUs] TMO3BOJISIET OLEHUTh, HE pacnaayTcs JM KOaJUIUU
UTPOKOB B JUHAMUKE. [IpeasioxeHHbI MOAX0/1 MO3BOJISIET YUYUTHIBATh Pa3BUTHE
mpolecca IepexoAa HUrPOKOB W3 OJHOM KOaJuUUU B JPYryl0 W HAWTH Ty
KOAJIMIMOHHYIO CTPYKTYpYy, OT KOTOPOMl HM OJWH W3 WUIPOKOB YK€ HE Oyler
OTKJIOHSITbCSI B MHAMBHUIYyaTbHOM Topsiake. [IpeanokeHHbI METOJ MO3BOJISET
HAaWTU YCTOMYMBYIO B JWHAMHUKE KOQJIMIIMOHHYIO CTPYKTYpy B pe3yibTare
pelIeHUs] CTOXaCTUYECKOUN UTPHI.
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Abstract on the series of works by
Elena M. Parilina
"Cooperative stochastic games and their applications”

A series of works is devoted to the study of the cooperative behavior of
participants in stochastic conflict-controlled dynamic systems. This class of the
theory of dynamic games, which takes into account uncertainty and randomness, is
actual when modeling conflict processes that arise in real conditions. Since



cooperation often allows participants to increase the total payoff in comparison
with individually rational behavior, the definition of a cooperative version of an
initially specified noncooperative stochastic game makes it possible to find new
socially optimal strategies of the players.

The considered problems take into account the randomness of the nature of the
dynamical systems under consideration, as well as the peculiarities of the
implementation of pre-chosen cooperative solutions when changing the
"environment". Also, in the presented series of works, changes in the behavior of
the participants involved into the conflict are taken into account, due to a change in
their interests, which affect the stability of cooperative agreements and lead to the
re-consideration of cooperative agreements.

In the works, | examine the hot problem of developing the principles of stable
cooperation in conflict-controlled dynamic systems with finite and infinite duration
including systems that take into account the stochastic nature of dynamics.
When modeling possible scenarios for the events evolution in technological
systems of varying complexity, as well as business processes, analysis of event
trees is often used. The event tree represents a stochastic process with initially
specified transition probabilities that are not influenced by the actions of players.
In a series of works, we construct node-consistent cooperative solutions in conflict-
controlled stochastic systems defined on event trees. In such systems, the particular
practical interest is the task of implementing strategic support for cooperative
decisions, which makes it possible to protect a cooperative agreement from the exit
of conflict participants who want to increase their profits individually.

Solutions of applied problems based on the developed theory of cooperative
stochastic games are proposed. Namely, several models of data transmission in
networks of various configurations are proposed. The solution of stochastic games,
both non-cooperative and cooperative, makes it possible to assess the need for
coordinating the actions of the nodes who are the network participants. In most
cases, the coordination of actions of network participants leads to a significant
increase in its bandwidth, and thus, to a decrease in the total costs of the
participants. The important problem of finding an estimation of the cost of
stopping to cooperate is solved in the work, and the calculations of the cost in the
networks of various configurations are presented.

The papers in the series demonstrate the application of the theory of stochastic
games to the problem of determining stable partitions of players (coalition
structures) into disjoint subsets in dynamics. Verification of stability of the
partition makes it possible to estimate whether the coalitions of the players will
break up in dynamics. The proposed approach makes it possible to take into
account the realization of the transition process by the players from one coalition to
another and to find such a coalition structure from which none of the players will



deviate individually. The proposed method allows to find a dynamically stable
coalition structure as a result of solving a stochastic game.



