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Tpyxyes Vean

OTpuuaTenbHbI NapaMeTp PauuMoHaNbHOCTN B paBHOBecun KBaHTosoro oTknauka (QRE)



Beenexue

PasHoBecue kBaHTOBOro oTknuka (Quantal response equilibrium) -
[OCTaTOYHO M3BECTHAsi KOHLEMNUMsi 13 TEOPUU UFP, KOTOPas
ABnsieTcs ocnabnenmem pasHosecust Hawa, n 6bi1a npuaymana,
4TOOBI Nlydwe 0bBACHSATL pe3ynbTaTthl nabopaTopHbix
aKcnepuMeHTOB. [JJaHHOe paBHOBECME MPUMEHSNOCH AJis
0bbsICHEHUS NOBEAEHMUSI NTPOKOB, KOTOPOE HE YKNaAbIBaNOCh B
cywecTytowme mogenn. B gaHHoM nccnegosanum 6bino caenano
NPEANOIOKEHNE O BO3MOXHOCTY NOCTPOEHUSI PAaBHOBECKS
KBaHTOBOrO OTK/MKA AJ1si OTPULATENBHOrO NapameTpa
PaLMOHANBLHOCTH.

Tpyxyes Vean

MUATENbHBIA NapaMeTp pauVoHaNbHOCTN B paBHOBecuu KeBaHTosoro oTknanka (QRE)



[MnoTtesa n uenb

MmnoTesa - BO3MOXHO MPOANTL NapaMeTp PauMoHaIbLHOCTU Ha
OTpULATENBHYIO OCb B PAaBHOBECUM KBAaHTOBOIO OTJIMKA.

Uenb - n3yuntb oTpuuaTenbHblli NapaMeTp paunMoHaibHOCTU B

PaBHOBECNN KBAHTOBOIo OTKJIMKA N Ha OCHOBE VICCJ1€JJ,OBHHI/II7I
cOoenaTtb BbIBOAbI O €ro BO3SMOXXHOCTHN ObITh MeHbLLE Hyns.

Tpyxyes Vean

MUATENbHBIA NapaMeTp pauVoHaNbHOCTN B paBHOBecuu KeBaHTosoro oTknanka (QRE)



PasHoeecne Hawa

Onpepgenenne: rpoii B8 HopManbHol opMe HasblBaeTCs TPOiika
(N,S,U), rae N=1,...,n - MHOXECTBO UrPOKOB,

§5=5 X5 X ... XS5, - MHOXECTBO CTpaTErnii NrpoKOB.,

U:S — R" - 3aaaHHble BbINTPbLILLIN NTPOKOB.

Onpegenenne (PaBHosecne Hawa): [nsi kaxgoro i u gns
ntoboii cTpaterun s,f € S; BbINONHSIETCS HEPABEHCTBO:

ui(si,s_j) > Ui(5;75—i)7

TO ecTb Habop cTpaTernii sy, ..., S, SIBASETCS PAaBHOBECMEM MO
Hawy (paBHoBecnem Hawa), ecanm gns kaxkgoro nrpoka i emy
HEBbIFOLHO OTKJIOHSTLCS OT CTPATErUN S;, ECIN OCTaJIbHBLIE UMPOKM
NPUAEPXKNBAIOTCS CBOMX CTPaTeruii.

Tpyxyes Vean

OTpuuaTenbHbI NapaMeTp PauuMoHaNbHOCTN B paBHOBecun KBaHTosoro oTknauka (QRE)



PasHosecne kBanToBOro otkanka (QRE)

eXp)\X U,'J‘(P,;)
PU - Z exp)\>< Ui(P-;)’
k

rae A - 370 napameTp paunoHanbHOCTM Urpokos A € [0, 00), a
Ujj(P—;) - aTo oxungaembiii BbIMIPbIL Urpoka i Npu Bbibope
cTpaTernu j u npu ybexxaeHumn, 4To apyrue nrpoku byayTt Bbibupatb
cTpaTernn B COOTBETCTBUU C pacnpegeneHnem sepositHoctein P_;.

Tpyxyes Vean

OTpuuaTenbHbI NapaMeTp PauuMoHaNbHOCTN B paBHOBecun KBaHTosoro oTknauka (QRE)



[lapameTp paumoHanbHOCTY

MapameTp paumMoHanbLHOCTU B CYyLWHOCTN NPeacTaBasieT us cebs
nepeMeHHyto, KOTOpasi OMpegenesieT HaCKoIbKO ONpPefeNieHHO BeaeT
cebst yenosek. Mpu A — 0 urpoku craHoesaTcs "coeeplueHHO
HepaunoHanbHbIMN " N PasbIrpbIBAtOT KaXKAyto CTPATErnio C PaBHOIA
BEPOSITHOCTLIO, @ Mpu A — 0O UFPOKU CTaHOBATCsA 'coBepLlueHHO
paLMoOHaNbHBIMU U Urpa NpubnxaeTcs K paBHoBecuto no Hauwy.

Tpyxyes Vean

OTpuuaTenbHbI NapaMeTp PauuMoHaNbHOCTN B paBHOBecun KBaHTosoro oTknauka (QRE)



,Zl,vmeMa 3aKJIKOHEHHOIO B CneymnaabHbIX CTPaTErnAax

Boeiurpbiww KoonepuposaTb | He koonepuposaTb
KoonpepupoBaTtb 55 0,10
He koonepupoBaTtb 0,10 1,1

e 7; - B3auMHas koonepauusi. BeposaTHocTb BhIbOpa
KOOMEPATNBHOW CTpaTernm B OTBET HA KOOMEPATUBHYIO CTPATErunto
OMNMOHEHTAa B MpeAbIALLLEM payHIe.

® (v; - TEPMMMOCTb K HEKOOMepaTuBHbIM CTpaTerusam. BeposTHocTb
BblIbOpa KoonepaTueHol cTpaTerun B oTBeT Ha HE koonepaTtueHyto
CTpaTervto OMMOHEHTa B NpeblALllemM payHae.

Tpyxyes Vean

OTpuuaTenbHbI NapaMeTp PauuMoHaNbHOCTN B paBHOBecun KBaHTosoro oTknauka (QRE)



[pacbnk K Urpe guieMa 3akJOHEHHOMO
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Tpyxyes Vean

puLaTeNbH apameTp pauMoHaNbLHOCTU B paBHOBecumn KBaHToBoro oTkauka (QRE)



OTpuuaTtenbHblii napameTp

A « ¥
—100 —» ~—11.1 ~05—1 1
~—111— ~-51] ~05— ~0.55 1
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0— ~28 0.5— ~0.2 05— ~04
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Tpyxyes Vean

OTpuuaTenbHbI NapaMeTp PauuMoHaNbHOCTN B paBHOBecun KBaHTosoro oTknauka (QRE)
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Tpyxyes Vean

1.2

OTpuuaTenbHbI NapaMeTp PauuMoHaNbHOCTN B paBHOBecun KBaHTosoro oTknauka (QRE)



BbiBoabi

e OTpuruaTenbHbIA NnapaMeTp paunoHanbHocTn B QRE moxHO
paccMaTpuBaTb Kak TeopeTnyeckoe obbsicHeHne He3ycnoBHOro
COTPYAHUYECTEA.

e Manble 3Ha4YeHUsi NapaMeTpa PaLUMOHaANIbHOCTU ABASOTCA
NHAWKATOPaMUN TOYKUN Mepexofa, B KOTOPOU COCTOSIHUE MEHSIETCS C
VHAWBUAYANLHOMO Ha CouManbHOE uau obpaTHoe.

e Buicokue 3HaveHus napamMeTpa pauymoHaIbHOCTN COOTBETCTBYHOT

PaLNOHaNbHOMY COCTOSIHMIO, BAN3KOMY K MOHSATUIO PaBHOBECUS
Hawa.

Tpyxyes Vean

MUATENbHBIA NapaMeTp pauVoHaNbHOCTN B paBHOBecuu KeBaHTosoro oTknanka (QRE)



HayuHble maTepuans

Kozitsina, T. S., Kozitsin, I. V., Menshikov, I. S, “Quantal response
equilibrium for the Prisoner’s Dilemma game in Markov strategies,”
Scientific reports, vol. 12(1) , pp.1-11, 2022.

Babkina, T., Myagkov, M., Lukinova, E., Peshkovskaya, A.,
Menshikova, O., Berkman, E. T, “Choice of the group increases
intra-cooperation,” CEUR Workshop Proceeding, vol. 1627, pp.13-
23, 2016.

Tpyxyes Vean

OTpuuaTenbHbI NapaMeTp PauuMoHaNbHOCTN B paBHOBecun KBaHTosoro oTknauka (QRE)



