Jlexmun 1o Teopun UIp M MOJUTOJIOTHH
Yactp 1: BBegenne B Teopuio Urp

C. I'. KokoBuu
15 mapta 2006 r.



Conepxkanne

IIpeauciaoBue 3
Beenenne: kinaccudukaiys urp 4
1 T'naBa. Urpsr B HopMasnbHOi dopme (“ctarmdeckue”’ niau “ogHOBpEMEHHbIE’) 5
1.1 MakCUMUH U JOMUHUPOBAHUE . . . .« .« « o v et e ettt e e e e e 7
1.2 JIOMHHUPYIOIIEE PABHOBECHE . . . « o+« v o v v e e e e e e e e e e e e e 10
1.3 Urepamnmonno-uenomunupyembie pemenusg INDy , INDg . . . . . . . . . . ... .. 13
1.4 Urps! B nomyaanuax u paBuoBecwe Hamra . . . . . . . . . ... 14
1.4.1 CwmemmanHble CTpaTernu U cMeranHoe pasaosecue NFEy, . . . . . . . . . . . 17

1.4.2 MmuoxkecTBeHHOCTD paBHOBecuit Harma, “dokanbabie Toukn” 1 60pbba 3a jin-
nepero: pasHosecue [lrakensbepra (mocieoBareibHble XOAbI) . . . . . . . 20
1.5 Kooneparusnbie pemtenust - [lapero-onTtuMym u sApo . . . . . . . ... ... .. 22
1.6 Haxoxk/eHne 1 cOmOCTABIEHNE PA3HBIX PEIMIEHWH . . . . . . . . . . . . . .« . . .. 23
1.7 lomosHuTe/IbHBIE TIPUMEDPBI PEIlleHuil B HeNpepLIBHbIX urpax u NE,, . . . . . . .. 27
1.8  “Panosecue gpoxkameit pykun” (THNE) mns sopmasnbroit dbopmbr . . . . . . . . .. 30
1.9 O (me-)cOBHAJEHUN PA3IMYHBIX PEIIEHUN . . . . . o o o vt vt o 31
1.10 O cyiecTBOBaHUYM U KOMIIAKTHOCTU MHOYXKECTB PEIIEHUA . . . . . . . . . . . . . . . 32
1.11 Yro obriero B pa3HbIX KOHIEIIIASX PEMTEHUM? . . . . . . . . . . . . . oo oo .. 34

2 TI'aasa. HWrpsr B pasBepHyTOil dopme (“numHamumueckue” uiam “rocjesoBaTesib-

HbIe”) 35

2.1 @opmasuzalys MocjIe[0BATEIbHBIX UI'D, COOTBETCTBUE PA3BEPHYTOHN M HOPMAJILHOI
DOPMBI HITPBI  « .+ o v v v v v e e e e e e e e e e 35
2.2 Crparernn HOopMaJbHBIE U ITOIIArOBbIE, MyJIbTUIIepcoHHas ¢popma urpel u SPNE . . 37
2.3 SPNE u 00paTHast MHIYKITAST . . . . .« o o o oot v e e e e e e e e e e e e 39

2.3.1  “JluckoopauHarius’ B MYJbTHIEPCOHHOM IIPEJICTABICHUN WUTPBI U ‘00si3a-
TesbeTBO” (commitment) . . ... 40
2.3.2 O cymecrBoBanuu pemtenuit SPE, equHcTBeHHOCTH U cOBIIaieHnn KoHmenmuii 41
2.4 Pemenne SPE B HEIpepbIBHOM UTpE . . . . . . . . . . . . oo o 43
2.5 SPE u INDWr npu paBHOBBITOJIHBIX MCXOJIaX WJIM HECOBEpIIEeHCTBe nHpopMarmu . 44
2.6 Hemnomnnasa nadopmarius o tume nmapraepoB: BaiiecoBckoe paBHoBecue . . . . . . . . 45
2.7 Cosepiennoe BaiiecoBckoe mim ciiaboe CeKBEHIIMAIbHOE PABHOBECHE . . . . . . . . 47
2.8 PBE(e), cexkBennuanbioe pasnosecue (SeqE), THPE . . . . . ... ... . .... 50
2.9 Comocrassienne pemennit SPE, SBE, Seqk, THPE, INDW . . . .. ... ... ... 51
2.10 OrcyrcrBHe “obLIero 3HaHUs’, UTPHI ¢ pemyTamueii, oaed . . . . . . . . . . . . . .. 54
2.11 YTouHeHUe MOHATHUS PAIMOHAJILHOCTU; MPAMAT UHIYKIAT . . . . . « . . . . . . . . 55
2.12 “Tlouru-copepinentas’ UHGOPMAIIUS: TOBTOPSAIONINECT UTPBI C YTPO3aMU. . . . . . . 57
2.13 Wrpwl ¢ HecoBepIIeHHON MAMSITBIO, U JPyrUue HECOBEPIIEHCTBA PAITMOHAJIBHOCTA . . 09

2.14 Urponomobubie curyaruu 06e3 parroOHAJILHOCTH: IICEBIOONTUMU3AINS U IBOJIONN-
OHHOE PABHOBECHIC . . . . . v v v v v v v e et e e e e e e e e e 60
2.15 ComepxKaTebHOE COITOCTAB/IEHNE PA3UIHBIX KOHIEIINNA PEIeHnii urp . . . . . . . 62
3 Ilpunoxkenue: Haubosiee ynorpedburesibHbIe ONMpeieJIeHns 64
Jluteparypa 65



IIpemuciosue

Hannoe mocobue (KOTopoe J0pabaThiBaeTcsi) COCTABIAET KYPC JeKIuil “DeMeHThl Te-
OpUM UT'P U MOJUTOJOrUU — 00dA3ATEbHBI Kypc 3-r0 roja o0ydeHHs SKOHOMUYECKOTrO
dakyabrera HoBOCHOUPCKOTO TOCYIAPCTBEHHOIO YHUBEPCUTETA.

Kypc onmpaercs Ha Kypcebl Mukposkonomuka-1, Onruvusarust, u Teopust s3KOHOMUIE-
ckoro paBHOBecud. 1loaToMy 371ech yrKe M3ydeHHBbIE CTY/IEHTAMU TOHSTHS IIPEIITOYTEHNIH,
ONTUMUBAIINN, KOOIIEPATHBHAA TEOPUS UI'D — 3aTPArmBalOTCd MUHUMAJIbHO. Kypc ciyKuT
6a3mcoM JIjIsi BCEX ITOCIEYIONINX KYPCOB, UCIOJIb3YIONUX THIIOTE3Y PAIUOHAIBHOIO I0-
BeJIEHUsI U WT'POBbIE MOHATHUS, BKIIOYas “MukposKoHOMuKy-2", Teopunt OTPaCIEBbIX PhIH-
KOB 1 o0recTBeHHOTO cekTopa. OH 00ydaeT CKOpee MeToJIlaM U CPEJICTBAM aHAM3a, €M
sMmrmpudeckuM paktaMm. Kakne "mpakTuku"mim TUIBI TOBEIEHAS JIOTTIECKH 00bSICHUMBI
TUNOTE30i NHINBUIYAJIHHON PAIIMOHAIBHOCTY, a KaKWe HeT - BOT IVIABHBIN BOIIPOC BO BCEX
paccMaTpUBAEMBbIX CHTYaIUsSX, ¥ YMEHHE TOYHO PACCYKJIaTh 00 9TOM SBJISIETCS TJIABHBIM
BbIpabaThiBaeMbIM HaBBIKOM. CTYIEHTHI JOJ?KHBI OCBOUTH (DOPMAJIN3AIIAIO U DEIIICHIE HAV-
bojiee THUITMIHBIX UTP, MPEXKJIE BCEIO SKOHOMUYECKUX U MOJUTUIECKHX. B cooTBeTCTBUM C
3aJIadaMu, Kypc OpraHu30BaH B BUJE 2 dacTeil: repBasd dacTb - “Teopusa Urp” cdokycupo-
BaHa Ha OOIUX IOHSTHUSX UI'D U MeTojax pemrenus, a Bropas - “[losmmrudeckast Teopus” -
HA MOJIEJISIX MMOJIUTUIECKIX O0bEKTOB U ITPOIIECCOB.

Kaxk ocHoBa 110/1x0/18, 3/1€Ch HCIIOJIH30BaHbI U3BECTHLIE MEYK/IyHAPOIHbIE YICOHUKHU I10
urpaM U MOJIeJIsIM HOJIMTUKH, 1pexje Bcero: R.B.Myerson - Game Theory (Analysis of
Conflict) (nponBunyTeiit yposenb), P.C. Ordeshook- Political Theory Primer, (BBOmHBII
ypoBeHb). Vcrnonp30Banbl HyKHBIE Pa3/iebl U3 yIeOHUKOB MUKDPOSKOHOMUKU (Tjie HeoO-
XOJIMMBIil SKOHOMHUCTaM MI'POBOi MaTepuas nan 6osee cxkaro) H.Varian - Microeconomic
Analysis., D. Krebs - A Course in Microeconomic Theory, J. Tirole - Industrial Organiza-
tion,. lono/iHUTEIHLHO UCIIOIb30BaHA JTUTEpATypa U3 IPUBEJIEHHOTO CIIUCKA JTUTEPATYPbI, 1
nocobust m3ganusie B HI'Y: B.Bycoirun, C.Kokosun, E.2Kenobonbko, A.Ilpimaakos (1999) -
Mukposkoromuneckuli anaiu3 Heco8EPUEHHVLT Pyikkos (BBOIHbI YPOBEHb UI'D, OCHOBHbIE
KOHIIenun ), npoasunytoe nocobue B.U.lanmmosa Jlekyuu no meopuu uep, N3JaHHOE B
POII. K stum MmaTepuasiaMm peKOMEHIyeTCs 00paIaThCs.

XapaxkTep U3JI02KeHUs MPAKTUIECKN TPUCTIOCOD/IEH K TUITY W BO3MOYKHOCTSM BOCITPUSI-
tug crygaeaToB HI'Y, K orpanndenusM yueOHOro mana. Bo MHOrux cirydadax mpeainodTrenue
OT/IaHO He OOITHOCTH (POPMATHHOTO M3JIOKEHN MOHATHUH, & X OCBOEHHIO Ha IIPUMepax, 0
BO3MOYKHOCTH — COJIEP’KATEJIbHBIX. BaKHOI 9acThio 1ocobus (Kypca) sBIsgeTcs 3aavHuK,
MIOCKOJIbKY YTIOD CJIeJIaH Ha MPAKTUIECKOe OCBOEHUE KJIIOUEBLIX HJIeil TEOPUU UT'D U ITOJIH-
TUYECKOUA TECOPUU.

Kypc sannmaer 18 sexrmii (36 akageMuaecKux 9acoB), 6e3 ceMUHAPOB, ¢ HECKOJIBKIMU
KOHTPOJIbHBIMH U 3aKJII0UYUTETbHBIM JTiddepeHmpoBatubiM 3adeToM. Paszjen 1 mocobust
SIBJIIeTCsl 6A30BBIM; OH BBOJIUT HEOOXOIMMbBIE TOHATUS Teopun urp. Pazsen 2 mpumenser ux
K MOJIEJISIM TTOJIUTHKHU. 3aJ1adi COOPaHbl B 33JladHuKe - cM. www.math.nsc.ru/ mathecon.

Asrop npunocur 6sarogapaocts B.M.IlosrrepoBudy 3a coBETHI 110 BBIOOPY MOJIUTHYE-
ckoro marepuasia, A.CasareeBy n A.Tonucy 3a cOTpyHUYIECTBO B METOINYIECKON pa3pa-
OOTKe MperolaBaHus TEOPUU UT'P U TIeHHBIE 3aMEYUAHNS 10 TEKCTY.



BBenenne: kiaaccudukaimuga urp

MaremaTudeckas “Teopust Urp’ ecTb TeOpUA NMPUHATHA PENIeHU IPYIIION yIacTHUKOB. B
Hell 110/ TIOHATHE UTPBI MOJXOJUT A100a.4 CATYaIlsd C PAIMOHAIBHBIMU, TO €CTh IEJIeTO-
JIATAIOIIUME, ONTUMU3UPYOMUME cyObekTamu (“ydacTHUKAMU’), a TaK:Ke HEKOTODbIE CH-
Tyalluy ¢ HeIIOJIHOH panuoHaabHocTbio.! B gacTHOCTH, /M106as ONTHMHU3AIMOHHAS 32144
- 9TO, O CyTHU JieJIa, IPOCTO UI'Pa € OJIHUM ydacTHUKOM. HarpoTus, 3ajiady MoucKa MHO-
romesieBoro ontumyma (Ilapero-onrumyma) urpoit HazBarh ere mesib3st. Hemocraer onmca-
HUST UHOUBUIYANDHHLT TIPAB WM BO3MOYKHOCTEH YIACTHIKOB, U ONMUCAHNS NH(MOPMAITHOHHO-
MIOBE/IEHYECKUX OCOOCHHOCTEH CUTYAIINN.

CrpykTrypa j10060if Urpbl onucbiBaeTcst TpeMs 6jokamu: 1)dusndeckne BO3MOXKHO-
CTH, TO €CTb JIOIYCTUMbIE MHOYKECTBA, XOJIOB UJIM CTPATErnuil YIACTHUKOB; 2)IEeJIN yIaCTHI-
KOB; 3)THUII TIOBeJIeHNsI U NH(MOPMUPOBAHHOCTU yIACTHUKOB, BKJIOYAs XapaKTep B3auMO-
JIeCTBUS JPYT C JAPYTOM, PAIlMOHAIBLHOCTH MBINIIEHUsI, CIIoco0 paccyzkaeHuit u ap. /s
crpykryp (1) u (2) BBIpaGOTAHBI JOCTATOYHO YI00OHBIE OMUCHIBAIOIINE MOJEIN — JOIYCTH-
Mble MHOYKeCTBa Wn rpadbl, 1esesble dynknuu. Ho Tpyano ykaszarh euHblil s BCex
urp GopMabHBIN €rocod OmucaTh THUII MOBEJCHUS; YaCTO ITO ONUCAHME (DOPMAIU3YIOT
“KOHIIeNIEN pereHns’ UrphL.

3amada aHajm3a Urpbl — 110 33JJAHHBIM BO3MOXKHOCTSIM, IEISIM U UH(POPMAINNA WT-
POKOB YMeTb IIPOTHO3UPOBATDH “‘peuwlenue’ UIPhI, TO €CTh MHOXKECTBO BO3MOXKHBIX XOJIOB U
UX Pe3yJIbTaToB (HCXOJIOB):

1. Bo3MOXXHOCTH XOJIOB y9IaCTHUKOB
(JIormycTHMbIe MHOXKECTBA)
2. lleamn y4acTHUKOB
(upeamourenus, nenaesble ynknun) | = Xoa urpsl (perenne)
3. Iudopmariys u TUIl 1IOBEICHUS
(nr(OpMAIMOHHBIE MHOYKECTBA, “OXKUIAHNUI
PaIMOHAIBHOCTD, KOHTEKCT UTDHIL, ...)

[To sTuMm u jpyrum npusHakaM OIPOMHOE pa3HooOpasue UrP MOYKHO KJacCUDUIUPO-
BaTh. Hampumep, 1o xapakTepy JIOCTYIHBIX CTPATErHil UIPbI PA3J/EIAIOT: — HA KOHEY-
Hble WM OeCKOHEYHBbIE (B YaCTHOCTH, OECKOHEUHbIE BO BPEMEHHM), — Ha JUCKPETHBIE HJIN
HelpepbIBHbIE, — Ha ‘cTaTndeckue’ (¢ OMHOBPEMEHHBIMU XOJaMu), Wik quHaMudeckue. 1o
COOTHOIIIEHUIO TIeJIell YIACTHUKOB UT'PBI Pa3/e/IdioT Ha aHTArOHUCTUYECKIE NN HeaHTaro-
HUCTHYECKHE (C HENPOTHUBOIOJIOKHBIMU HHTepecaMu). [lo Tuily moBejeHust — Ha KOOIIe-
paTuBHbIEe (IJe YYaCTHUKU UIMLYT KOMIPOMUCC B IIEPErOBOPAXx), U HEKOOIEpATUBHBIE (TJIe
JIOIOBOPBI HEOCYIIECTBUMBI WJIM HEBBIIOJHUMBI). [lo mHMOPMAIMOHHO CTPYKTYpe Urphl
MOXKHO JIEJIUTH HA UT'PBI C COBEPIICHHON MJIM HECOBEPIICHHON PaIlMOHAIHLHOCTBIO, C ODIIUM
WU He-OOIMUM 3HAHUEM JIAHHBIX, U JIp.. A TakyKe, yIUTbIBasd BHEIIHUNA KOHTEKCT UIPBI,
Ha 1) yrukasvroie, 2)nonyiayuornoie (1€ UIPOKK MOJIb3YIOTCS 3HAHUEM O TIPOMCXOIUBIITIX
paHee aHAJIOTUYIHBIX UI'PaxX), 3)NOGMOPANOULUECA B TOM ¥Ke KOJLUIEKTUBE (1€ UTPOKH OJIb-
3YIOTCSL YTPO3aMN).

g aHayn3a yCIoBUs UTPbI OOBIYHO (hOPMAaIU3YIOT B OJTHON U3 TpexX (popM: B xapakme-
pucmuueckoti (OTUCHIBAIOTCS 3HAYEHNUS BHIUTPBIIIEH KazK 07 KOATHUIINH, TOJBKO JIJIs KOOITe-
PaTHBHBIX UID), B pa3deephymoti (OMUCHIBAIOTCS MOCIE0BATELHOCTH BO3MOYKHBIX XOJIOB),

!'HampoTus, B ICHXOIOTHN H B OBITY IIOJ HUTPOH HOHIMAIOT JHIID AeATelbHOCTD, HeHOCPeICTBEHHDLIC
I1eJI1 KOTOPOIl yCJIOBHBI, He CBA3AHHBI C »KU3HEHHBIMHU MHTEpecaMy Y9aCTHUKOB.



Wi B cmpamezuveckoti (OIUCHIBAIOTCA HeJibHbIe cTpareru). [locietssi mojipasie/isercst
HA HOPMAALHYIO CTPATErNYecKYo hopMy U Mysvmunepcontyro. B KaKOM-TO cMbICe, pas3-
HbIe (DOPMBI OHON UTPBI — 9TO PA3HbIE MOJIEIN OJIHOTO siBjieHus. CHavYaa Mbl PACCMOTPUM
Hostee TPOCTYIO — HOPMAJIBHYIO (POPMY, IIOTOM Pa3BEPHYTYIO, 3aT€M COIIOCTABUM HUX.

1 TsaBa. Urpel B HOpMasibHOIi dopme (“crarudeckue”’
mjim “oHOBpeMeHHbIE”)

“Hopmausibiyio” ¢opMy UTIPbI 4aCTO COOTHOCAT CO CIydYaeM ‘CTaTUYeCKOW WJIM OJTHOBPE-
MEHHO! MI'PbI (OJJHOKPATHbIE OJIHOBPEMEHHbIE XOJIbl YIYACTHUKOB), & Pa3BEPHYTYIO (hOpMY
— ¢ “IuHAMAYeCKIMI’ UrpaMu (TI0CIeI0BATEIBHBIE XO/IbI), XOTsI Mbl YBHJIUM, 9TO BO3MOXK-
HBI U Jipyrue TpakToBKu. Hopmasbhuas dhopma 3a/aeT UCXOMHYI0 (PU3NIECKYIO U EJIEBYIO
CTPYKTYypa UTPHI KAK O0HEKT

G = (I,X,u(.)) = (I, {Xi}icr, {ui(.) }ier) , 12O

I:={1,...,m} — MHOXeCTBO yYaCTHUKOB i,

X = (X)ier =1L Xi = (X1 x Xax...x X,;,) — Hab0op (mpoduib) JOMyCTUMBIX MHOXKECTB
crpareruii (;);c; yIACTHUKOB,

u = (u;)r = (u;)ie; — HAOOD (pOdUIIB) TEAEBBIX (DYHKIUIT YIACTHIKOB (3aMETHM: KaXK-
Jast nesesast yukuus u; - X; — IR 3aBucut, BoobIe roBopst, om ecex (&) er)-

Cocmosanuem Urpbl B HOpMaJIbHON hopme OyJieM Ha3bIBATh WM NPOMWIb T = (T;)ier
BBIOpAHHBIX cTpareruii, uiu, 6osee mMoaHO, napy (x, ) BEIOpAHHBIX CTpaTEeruii U OXKuIaHUil
Beex ydacTHUKOB. Oxujganne 3; € X KaxKJI0ro yqdacTHUKA O XO/aX BCEX MAPTHEPOB MOXKET
COBIAJIATDH C HACTOSIINME, HAMEIEHHBIMU K MCIIOJTHEHUIO, CTPATETNsIMU, UJIA HE COBIIAIATh.

[IpowmtrocTpupyeM HCIOIb3yeMble Jlajlee MPUHITAIIBI 0003HAYEeHUil 1 IpocTeiiee
[OHATHE PEIIeHns Ha IIPpUMepe.

IIpumep 1.1 “Uepa xoopdunayuu”, (M3BeCTHAS B OJHOM M3 BADHAHTOB KaK ‘‘CeMeNHbIi
criop” = “Battle of Sexes™ Luce and Raiffa, 1953).

Hanee, kak u 371echb, MbI Oy/1eM GOJIbITMMEI OyKBaMu 0O03HAYATH YIACTHUKOB (UM MHO-
JKECTBA), MAJIBIMU JIATUHCKUMU GyKBAMU — [lepeMeHHble crpareruii. ['pedeckue GyKBbl uc-
MOJIL3YIOTCS JIJIsl OXKUJIAHUN WJIM BEPOSITHOCTEH, B JAHHOM Cjaydae (B — 9TO OKUJIAHUE
Bukropa o xoe AHHBI.

Urparor Auna (miepcoHaK, KOTODBIi j1ajiee BO BCeX 0OCYKIAeMbIX JUHAMUYIECKIX WUI-
pax XojuT TepBbiM U obo3Havaercst A) u Bukrop (mepcoHazk, KOTODbIi B JAPYrUX WIpax,
HE KaK 3/1eCh, XOJIUT N032/ce AHHDBI U, COOTBETCTBEHHO, 0O03HAavUaeTCs OYyKBOi V crosImeit
nosoice B TaTuHCKOM ajipasure). 31ech AHHA 1 BUKTOD XOI4T OJIHOBpEMEHHO, TI0CTIE XO/Ia
"ITpuponst", cchopmuposasiieii y Hux kakne-to "oxunanus" (beliefs) o nosegenun napr-
Hepa. OHI He MMEOT BO3BMOXKHOCTHU [IEPEroBapUBaThCs (BO3MOXKHO, 9TO TEPUOJ CUMITATHH
Jo 3HAKOMCTBa, WM 3TO CYIPYTH, yCTaBiIue croputh :-) ). Kaxplii BbiOupaer, moiitu

2BosMozkHO Takzke GoJiee obiiee mpe/icTaB/ienne urp (OHO COOTBETCTBYET, B YaCTHOCTH, BabpacoBCKo-
My DPABHOBECUIO WI'D OOMEHA): HEe TOJILKO BBIUIDBINIM, HO U TEKYIIEE JOIYCTHMOE MHOYKECTBO CTPATEruit
KaxKJIOr0 YYaCTHHKa MOXKET 3aBHCETh OT TEKYIIUX JefCTBUI APYIUX y4aCTHUKOB.



i BedepoMm Ha GyTO0a man B KuHO. Oba mpeanodin Obl OKa3aTbCs Ijie-HUOY/ b BMe-
cTe, U4TO OTpPaXKeHo B mabauue eviuzpviuet Ha Puc. 1.1. A nMMeHHO, COBMECTHOE IIOIa-
narne B KUHO ( © = (za,2y) = (ca,cy) ) Aano Obl BEKTOD MOJIE3HOCTEl (BBIUIDHIIIE )
(ua(ca,cv), uy(ca,cy)) == (3,2), a coBMmecTHOE Tona anue HA GyTOO JaeT BBHIMTDbIIIH

(ua(fa, fv), uv(fa, fv)) = (1,4).

| Vies helief (By

\

Ann’s'belief (54)

\

cinema (cy) football (fy)

00 | 14

footb. (fa)

Payoff matrix

Puc. 1: “Urpa cienoit koopaunarun” (win “Cemeiinbiii ciop”, “Battle of Sexes”).  (Ilpu-
HOIIly M3BUHEHUsI, aHIVIMACKNAE HAJIIUCH HA PUCYHKAX BBIHYZKJICHBI IIPOrPAMMHBIM 00ecIe-
YCHIEM. )

B kaxk0ii KjeTke, COOTBETCTBYIONIEH OJHOMY W3 4-X BO3MOYKHBIX HCXOJIOB, TIOMEICH
CHavasia CyObeKTUBHBI BBIMIPHINT CTPOYHOIO MIPOKA — AHHBI (M3MEPEHHBIH B HEKOTO-
PBIX €JIMHUIAX TI0JIe3HOCTH ), 3aTeM - Bhiurpbinl Bukropa. (Takum obpasoM, JiBe MaTpUILbI
BBIMTPBIIIE COBMEIEHBI B OJHOM JmarpamMMe, KaxkKjas KJIeTKa OTpaykaeT OIUH U3 MCXO-
JIOB. DTO TUIUYHBIN CIIOCOD MPEJCTABJIEHUsI UTP C KOHEYHBIM MHOYKECTBOM CTpaTeruit —
“MaTpPUYHBIX WU “OMMATPUYHLIX , TIO JIPYTOil TEPMUHOJIOIUU, HE IMOJJIEPKUBAECMON Ha-
mit.) CTpesKi OTpazkaroT MOCIe0BATELHOCTD XO/I0B, B JJAHHOM CJIydae - TO, 9TO MI'POKH
BBIHY2KJICHBI TIPUHATD PEIIeHUs OJTHOBPEMEHHO, He 3Hasi BhIOOPA JIPYToro, a TOJbKO UMesi
kakue-1o “oorcudanus” (beliefs) 06 sTom BEIGOPE, TpeIONPeIeIeHHbIE TIPUPOIOiL (Cirydaem).

Yro moxkeT mpousoittu? O4ueBUIHO, €cau 0ba 0:KUIAI0T OT IapTHepa BbIOOD “dyTdor”,
T0 ectb B4 = footby, By = footby, Torma panmoHAJIBHBIA BBIOOD KarKJIO0TO — IIPUCO-
eIMHATHCST K BBIOOPY MapTHepa, W UCXOJoM OyJer cuactimBas (6ojee caacTauBasi st
Bukropa) Berpeua Ha dyréone: x4 = footby, xy = footby. AHamormdso, coBIaaroNme
OXKUJAHUS O KMHO IPHUBEIN Obl K CYACTINBOI, 0COOEHHO i AHHBI, BCTpede B KHUHO, a
HECOBIIAIAIONIHe I'UIIOTE3bl — K Pa3BIedeHudAM HOPO3HDL.S MTak, MBI OIHCAJN IpocTefimmii
BapUaHT MHOXKECTBA PEIeHUil UrPhbl — “PelleHust ¢ 3a/IaHHbIMU U3BHE (HECOIJIACOBAHHBIMU
¢ peasbHOCTHIO) oxumanusymu’. lamee Oygem paccMarpuBaTh JIpyrue THUIBI DEIeHUi, B
TOM YHCJIE, ITON K€ UTPBHI.

O noHsiTusIX perieHusi. BooOIe roBops, HAUTH peweHrue UIPhl O3HAYAET, MPe/ICKa-
3aTh MHOKECTBO €€ BO3MOYKHBIX COCTOSIHHIf, COOTBETCTBYIOIMX HammuM (HabJIro1aresis)
ruiioresaM O IIpUHIOUIIaX IIOBEJICHHA KU I/IH(bOpl\/IaLH/II/I Y4aCTHHUKOB. COBOKyHHOCTb Halllnux
TUIIOTE3 3aJaeT HEKOTOpoe ‘coryacoBanme’ crparernii m oxkugaauii. OObIIHO OHO HOp-

33aMeTnM, 4YTO 37eCh HE3aBHCHMOE He-KOOIEPATHBHOE IIPUHSATHE DEIeHUH MOMKeT NPUBOIUTL K He-
ITapeTo-abdekTUBHOMY UCXOY, ITO BOODIINE TUITUIHO.



MaJiu3yeTcsd B “KOHIEHINN PelleHust Wn “‘paBHOBECHs], TO €CTb COCTOSHUsI, OT KOTOPBIX
YIACTHUKHM HE CTAHYT IEePEeXOJUThb K JIPYTUM COCTOAHHSIM, €CJIM UT'Pa IIOBTOPUTCSI.

B npuBemenHOM mpumMepe ISl MpeACcKa3aHns MCXO/a MbI UCIOJIB30BAJIM IIPOCTEHIINYIO
KOHIIEIINIO — PeueHue ¢ 3a0aHHMU 3aparee HEoDOCHOBAHHBIMU 0AHCUIGHUAMU L0006, T3~
BECTHBIME OTKY/Ia-TO IpeJicKa3biBatonieMy Habsomaresio. OXKuIaHus He TpeInoIaraanch
“CcorIacoBaHHBIMK ', WK ‘000CHOBAHHBIMHU UCTUHHBIMU HaMepeHusIMU napTHepa. Ilepeunc-
JimM 6oJiee CJIOYKHBIE PellieHnst Urp, usydaeMblie B 91oM pasgeste. (Tabi.1):

Hngopmayusa, na xomopyro Tun 603nukaIOWUT pewenutl

opuernmupyemcs ywacmuur j € 1 : (pasnosecut), m.e., nosederus:

- TOJIKO Ha 3HaHHe MHOXKeCTB (X;)f = MM — “octopoxkHoe” (MAKCUMUH),
IDFE, SIDE — “nomunupytorree”,

- elle W Ha dy2Kue 1en (ui)l\{j} = INDg,INDy,, SoE — “ciioxunoe”,

- Ha TeKYIIMil 1y2Koit X0 (;) 1 (j} = NE — “Hsmesckoe”

- Ha TEKYIILYIO BEPOATHOCTDH XOJIOB = NEm — “HsmeBckoe B

CMEIAHHBIX CTPATErudX’
- JILJIEP 3HAET TIeJIU, BEJIOMBIE - TEKY- = StE —
i X0 “IIITakennbeprosckoe”
- Ha COIJIAIIIeHWe C MapTHepaMu = C — aapo — “KoornepaTuBHoe”

Ta6smuma 1: Pa3uble TUbI peleHnii urp B HOpMaJIbHOI opMe, B 3aBUCUMOCTH 0T THAOP-
Maluu O MapTHepax (9TO He 3HAYUT, YTO pelieHre Haa Heab3si IPUMEHSITh B CATYAIUN
3HAHUs YyKUX Iejeil Wi B CUTyalluy I1epEroBOPOB, TaOJIUIA MOBOPUT TOJBKO O TUIIHY-
HOCTH IPUMEHeHWsI HOHATHIT). Beroy B Tabimie moapasyMeBaeTcs 3HAHHE COOCTBEHHBIX
nesieit, n “obiree 3HAHUE MHOXKECTBa BO3MOYKHBIX CTPATErWil BCEX yIaCTHUKOB.

O6Cy,lLHM mocjae10BaTeJIbHO Ka2KJ/1yI0 U3 KOHHGHHHﬁ pemenusd, Ha4daB € IIPOCTBIX.

1.1 MakcuMuH U JOMUHUPOBAHUE

Bynem obosnauars 4epes x_; = (;)jen iy Tpoduip (Habop) crpaTeruii BceX UIPOKOB
KpOMe 7, i aHAJIOTMYHO WHIEKCHPOBATh MHOXKECTBa U (DYHKITIH.

CradaJjia pacCMOTPHM CJIydaii, KOTjia UI'POKU He 00/1a/1af0T nH(pOPMAIneil HU O MeIsX,
HU O HAMEYEHHBIX CTpaTerusx napTHepoB. Ecim oHM K TOMY Ke BeyT cebs “OveHb 0CTO-
POXKHO”, TO MOJIXOIUT CJICIYIONIAsl KOHIICTIIUS PEITeHM.

Onpenenenne 1.1.1 MuoxectBO Xpspri 0CMOPOHCHDIT WA MAKCUMUHHBLE CMpamezull
UT'POKa ¢ 3a/1a€TCA KaK apryMeHTBI, MAKCHMU3UPYIOINTHE TapaHTHPOBAHHBII BHIMTPLINT:

Xy = Az € Xy| Vo, = ui(xi,x) > sup (inf wi(yi, 22) ) 1y (1)
yieX; #—i€X—

upu 31oM MM = [[;c; Xarari — MHOXKECTBO MAKCUMUNKOIT PeweHull UIPHI.

[TosicHUM: B OCTOPOXKHOM PEIICHUH HI'POKHM OXKUJAIOT OT MApTHEPOB CAMOIO XYIIe-
ro jyist cebsl, TO ecTb OXKupanus urpoka ectb ; = (inf, ex_ wi(y;, 2—;) ) (paBHOBecHeM
9TO pellleHre HA3LIBATL HEe COBCEM TOYHO, IOCKOJIBLKY OXKHUIAHUE BCEIO XYJIIIEro MOXKET He
OPAaB/IBIBATHCH ). Kazk Iplii MAKCHMU3UPYET BBIMIPBIII IIPU TUX MPAIHBIX OKUTAHUSIX, TO

4Kak obbIuHO, sUp = max, inf = min, ecim max, min cyIecTByoT.



€CTb B I€JIOM — MAaKCUMU3UPYET rapaHTUPOBAHHDLIN BBHIUIPHINI. Takoe MoBe/eHne KayKeTcs
MIPABJIONIOIOOHBIM TP HEU3BECTHOCTHU IIejieil MAapTHEPOB, MpU KpaiiHell OCTOPOYKHOCTH, U
OtHOKpaTHOM posbirpeiiie (cm. npumep “Ilepekpectox” - Tabu. 2); smbo B curyarun as-
TArOHUCTHYIECKON UT'PBI, TO €CTh UI'PhI C MPOTHBONOIOKHBIMI HHTEpecaMu (OIpeIessieMoit
HUZKE).

Victor Victor
Goy Stopy Goy Stopy
An- Goy -1000, -1000 | 1, -1 (NE) A Goy 0, 0 1, -1
na Stopus || -1, 1 (NE) | 0, 0 (MM) Stopa || -1, 110, O

Tabmuna 2: Urpa xkoopaunanuu “Heperyaupyembrit mepekpectok’”. Her mpaBui, n Kaxkiblii
MOKET MPOJIOJIZKATH OBICTPO €XaTh MM 3aTOPMO3UTH. XYJINUNA UCXOJl — CTOJKHOBEHUE —
urpoku ornennsaior s cebs B -1000$, a BO3MOKHOCTE onepeuTh conepauka — B 1$. Ocro-
poxkroe perenne — MM: (Stopa, Stopy). Pagom, njst cpaBHeHust - “aHTaroHUCTHYeCKUit”
BapUAHT 3TOW WTPHI TP HEBO3MOYKHOCTH Pa30UTh MAIIMHBL: HyJIeBasg CyMMa BBIUT'DBIIIEN
BCIO]TY.

B anTaronmctmaeckoit urpe (T.e. urpe ‘c HyJe€BOH CyMMOI’ WM, YTO SKBUBAJIEHTHO,
C MOCTOSTHHOM CYyMMO#i BBIMI'DBIIIEi) KOHIIENII MaKCUMIHA OYeHb ecTecTBeHHa. Ho, Kak
BUJIHO U3 MIPUBEJIEHHOIO IIPUMePa, He BCe MAKCUMUHHDBIE PEIIEeHNs BLI3bIBAIOT JIOBEpUE KaK
BO3MOYKHBII PE3YJILTAT NOSMOPAIOUETUCA UTPHL. ITO 00CYKJIAeTCH Jlajiee U B IOHATUN “CeJl-
Ja’”.

Bo muormx ciaydasx NpUMEHUMOCTH KOHIIEIITUN MAaKCUMWUHA BBI3BIBAET U JIPDYTHUE CO-
MHEHUsI: €CJIM UTPOKU OCTOPOYKHBI, TO TIOYEeMY He BHECTH CTEIleHb UX HENPHUATHS PUCKA B
SIBHOM BUJI€ B 3HAUEHUs BBIUT'PBIIIEH, MPUITUCHIBas OJIHOBPEMEHHO HEKOTODPBIE BEPOSITHO-
CTU OXKuJlaeMbIM XosiaM naptaepos? K Tomy ke, Takas ke urpa tuna “lIlepekpectox”, HO
pasbIrpbiBaeMasi MHOI'OKPATHO, BPS JIU OYyJeT MPUBOJIUTH K TAKOMY KaK Mbl PaCCMOTPe-
JIN B3aMMHO-OCTOPOYKHOMY DEIIEHUIO, O3HAYAIONIEMY HeCo2Aaco8anHble oxXtanusd. Cropee
BCEro, OXKUJIAHWsT TeM WJIN UHBIM IIyTeM CKOPPEKTUPYIOTCSI U COTIACyoTcst (CM. “MOBTODSI-

IOIIUECsT UIPhI).

Bupodewm, 6bIBAIOT cydan, KOT/Ia OKUIAHUA He UTPAIOT POJIN; 9TO CUTYAIIUHU, TJIe UMeeT
MECTO
“moMuHUpPOBaHUE”.

g onrcaHust MX BBEJIEM MOHATHS CPABHUMOCTHU CTPATErnii.

EcrecTBeHHO cumMTaTh, UTO OJ[HA MOsI cTparerus “ciaabo joMuHUpYeT” BTOPYIO (TO eCcTh
HepBasi MOsi CTpaTerus “3aBeJloMO He XyzKe' JJIst MeHsT YeM BTOpasi) — KOIJIa IlepBasi cTpaTe-
I'Usi IPH JTIOOBIX JIEHCTBUAX TAPTHEPOB HE XYzKe BTOPO CTPATEruu U 10 KpaiiHeir Mmepe Jijist
OJIHOTO BapHaHTa JefHCcTBUil HapTHEPOB CTPOro JIydiie (IIPUHOCKT MHE GOJIBINII BBIUTDBIIN).
DopmabHO:

Ounpepnesienne 1.1.2 Crparerus x; € X; urpoka ¢ (ciabo) domunupyem CTPATETUIO y; €
X;, ecnu

Vo, € X = wi(w, v5) > wi(yi, v5),

dr e Xt wilwi, o) > wi(yi, ),
rae —i =1\ {i}, X = (X});». Ecin xxe 0ba npuseennbe HepaBeHcTBa CTPOrHeE, TO T;
cuavbHo domunupyem Hag y; (TO €CTh x; JydIle MpH JIOOBIX JIEHCTBUAX ITAPTHEPOB).



Ecin 1Be crparerun x;, y; JOCTAB/ISIOT OJUHAKOBBIE BLIUIPBIIIH IIPH JIOOBIX JeACTBUSIX
napTHEpOB (10 ecThb u;(x;, ;) = u;(Y;, ;) Vr_;), TO OHU 2K6UBAAEHMHDL JIJIsI UTPOKa, 1. -
JI K€ U3 [Iapbl CTPATErnil HU OJIHA He CJIA00-TOMUHUPYET JAPYLyIO 1 OHU HE SKBUBAJICHTHEI,
TO OHU HECPAGHUMDL.

[TonsiTre JTOMUHUPOBAHUS ITO3BOJISIET PA30UTh MHOXKECTBO cTpaTeruii X; Ha KJIacChI:

Onpenenenne 1.1.3 Crparerus x; € X; urpoka i HasbiBaercs (caabo) domunupyrowet
crparerueil (cpean ero crpareruit) mwin (caabo) 3a6€doMO-0NMUMAAHOT — €CIIU OHA, JI0-
MUHUPYET JIIOOYIO JIPYTYIO €ro CTpaTeruio Jud0 SKBUBAJIEHTHA €ii:

Vy, € Xi Vo, € X = wi(@i, v5) > ui(yi, v),

U CUAbHO JoMunupyrouseti ecii Bce TaKue HepaBeHCTBa crporue. MHOXKecTBO Beex (€1abo)
JIOMIHUPYIOINIUX CTPaTeruili Urpoka ¢ jajaee oboznadaercd [Dyy;, a CUILHO JOMUHUPYIOIIIX
crpareruii — [Dg; (OHO, 1O ONpe/IeJIEHIT0, COCTOUT He GoJiee YeM U3 OJ(HOl crparerun). Muo-
JKECTBO BCEX HEJOMUHUPYEMbIT cIabo (HU OJHON JApYyroil cTparerueil) crpaTeruii Urpoka i
obosnauaercsa jganee N Dyy;, MHOKeCTBO BeeX Hedomunupyemuix cusvro — N Dg;. Ouesu-
HO, CHJIbHOE U ¢j1ab0e JIOMUHUPOBAHME OTIMYAIOTCS IIMPOTOH 00pa3yeMbIX MU KJIACCOB
CTpaTEerui:

DDg; = Dyy,;, ecmu oba nenycrsl, no NDy,; C NDg;.

[Io cyTn, noMuHUPYIOIIEN NN HE3aBUCUMO-OIITUMAJIBLHON HA3BIBAIOT CTPATETNIO, IIPH-
HOCSIIIYIO BBIMT'PBIII HE MeHee JII00Oi JIpyroit nesasucumo om deticmeuti napmuepos. 11o-
HSTHO, YTO 3TO HE YacTO BcTpedaeTcd. Ho yK eciim BCTPeTUIOCh - 9TO MO3BOJILET CJIe/IaTh
JIOBOJIBHO HaJIE’KHOE ITPeJICKa3aHne O X0/l PacCCMaTpUBAEMOro UTI'POKA HE3aBUCUMO OT WH-
dopmaImoHHoit CTPYKTYpbI!

ConocraBbTe JJOMHHIPOBaHUE ¢ MAKCUMUHHOM CTpaTerneii Nrpoka Ha IpUMepe.

[Ipumep momuumposanus. [lycrs muokecTBO cTparernit Auuet ectb X4 = (a,b, ¢, d, €),
U BBIMIPBIIIN €€ 3ajiaubl Tabsmiieii (Beiurpbiinm Bukropa He puBeieHsl):

Ann\ Victor X y z
a | 2,%« | 3,%x | 5%
b | 3,x | 3,x | 4%
c | 2, | 4% | 5%
d | 3« | 3,% | 3%
e | Lx | 3,%x | 4%

B srom npumepe {b,d} = Xppa C NDga = {a,b,¢} D NDw.a = {b,c}.
ComocTapiiss fajee JOMUHUPOBAHUE ¢ MAKCUMHUHOM, IIPOBEPLTE

YrBepxKaeHue. OJcmoporcHas cmpamezus u2poka He Modrcem 0vimsd cusbHO- JOMU-
Hupyemoti, u cpedu, OCMOPOHCHBLT ECMB CAGOO- HEAOMUHUPYEMDBIE:



1.2 lomuHHpYIOIllee paBHOBeCHUE

[TousgTHs TOMUHUPOBAHUS, IPUMEHEHHBIE KO 6CEM U2POKAM CPa3y, TO3BOISIOT CHOPMYIIH-
poBaTh YeThIpe THUIIa PEIeHnit, 110 JIBa JIJIsi CUJIBHON U JiId C/1ab0ii KOHIIEIITIN.

Onpenenenne 1.2.1 MuoxecTBO pasroseculi 6 (€Aa60) QOMUHUPYIOWUT CIMPAMELUAL €CTh
MHOKeCTBO Tpodusieii (HabopoB) c1abo-TOMUHUPYIONIUX CTPATEr Ui HIPOKOB:

WIDDE = Hiel DW@ = (DW1 X DWQ X ... X DWm)
AH&HOFI/I‘{HO, MHOZKECTBO pQB’H,OG@CU’lj, 8 CUJLbHO-@OMUHUp@ﬂOugUJZ cmpame2uAax eCTh:

SIDE := Hie[ DSi = (DSI X DSQ X ... X DSm)

MuozkecTBO npoduiieit (HaGOpoB) cabo-HeJOMUHUPYEMbIX CTPATErdil UI'POKOB 0603HA~
UM
WND := HieINDWi = (NDWl X NDWQ X ... X NDWm)
AHaJIOrUTIHO, MHOXKECTBO MPOPUIEN CUALHO-HEDOMUHUPYEMBIT cmpamezuti 0O03HATIM:

SND = HieINDSi = (NDSl X NDSQ X ... X NDSm)

IIpumep 1.2 ( “Cumbmuo3s, niau ogHO3HAYHAs KoopauHarwms’) Kpynubiii rpei3yn
“Meroesr” THIIA POCCOMAaXM, KUBYIIUNA B Adpuke, MuTaeTcss MPEenMyIIeCTBEHHO MeJIOM -
KUX IT9eJI, & NTUYKa “MeJIOBe][ MUTACTCS IMPEUMMYIIECTBEHHO BOCKOM OT PAa30PEHHBIX UM
nukux ‘yiabes”. IIpm aToM nTHYKa pa3BebIBaeT JyILIa - YJIbH, U BEJET TyJa MeJIoesa,
KPUKOM TIPU3bIBasi €ro 3a coboit. KaxKaprii m3 HUX MOXKeT BbIOpAaTh, OOBLETUHUTHCI JIH C
naprHepoM. Perenne 31oit urpel (1 Beex moJ00HBIX “cnMOM030B” B OBITY WM SKOHOMUKE)
OYEBHU/IHO U JIETKO 00bsICHUMO 110 JIOMUHUPOBAHUIO:

alone together
alone (0, 0) (0, 0) (2)
together | (0, 0) (1, 1) — WDE

Tabuma 3: [Ipumep urpbl KoopauHAIME “cuMON03”.

CormoctaBuM YeThbIpe KOHIICIIUY CBA3AHHBIE C JIOMUHUPOBAHUEM.

Ouesujno, seerna NDy; C NDg;, nosromy WND C SND. Kpome Toro, ouesu-
no, korna SIDE # (), ro WIDE = SIDE. Ilpu srom WIDE umeer Go/blle NIAHCOB Cy-
IECTBOBATD: €CJIM €CTh CJ1a00-TOMIHUPYIOIINE CTPATETHH, 3TO €Ille He 3HAYUT, UTO eCThb
cuJIbHO-JTIoMUHUDYIomue. HeloMUHUDyeMble Ke pelleHusi CYIeCTBYIOT Beerja (Mpu KOM-
[IAKTHOCTU MHOYKECTB CTPATEruil U JIOCTUKUMBIX BBIUT'DBIIIEH ), HO 9aCTO OCTABJISIIOT CJIAIII-
KOM OOJIBIIIYIO HEOIPeIeIeHHOCTD perrenusi. ComocTaB/iss c/1ad0-TOMIHUPYIONNEe u c/1abo-
HeJIOMUHHUDYEMbIe CTPATerni HEKOTOPOro UTPOKa ¢, Jerko Jokas3arh (cM. Mysen, 1985):

Vreepxkaeune 1.2.1 [onapuo skBusajsenTHB Tpu yTBepKaenus: 1) Dy, # ) <
2) NDyw; = Dw; < 3) ece cmpamezuu 6 N Dyy; oxeusanrernmmol.

Omecroda, WN'D = WID xozda WD # ().

Beibop Mex 1y BBeJIEeHHBIMU KOHIEHIUSIMI JTOMUHUPOBAHUST — CHUJIBHON U craboit —
HEOYEBUJICH, ¢ TOYKU 3PEHUs MPAaBIONoI00us ux npumernmocTtu. Horga rumnoresa mose-
JIEHUS €O CJIa0BIM JIOMIHIPOBAHUEM OITPAB/IaHa CMBICJIOM UTPbI. A MHOT/Ia — HET, KAK BHJIHO
u3 urpel Ha Tab. 4:
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Victor
X y
An- a | $ 101, $ 100 $1, $ 100
na b $101, $0 $ 3, $2 (WDE)

Ta6muma 4: [IpuMmenuMocTh €/1aboro JOMUHHUPOBAHUS - HEOUYEBHIHA.

31ech 10 ¢1aboMy JIOMUHUPOBAHWIO UT'PA MIPUXOIUT K MAJIO BBITOJHOMY PEIeHHIO b, Y.
OHo BITO/THE BO3MOYKHO B OJTHOKPATHO Urpe 6e3 Besikoi nHpOpMAIiy, a Ipyroe, 6oee BbI-
rOJHOE, PEIeHne @, T KaXKeTCs MeHee Pa3yMHBIM IIPOrHO30M ux mnoBejenus. OHaKo, ecim
@, T — COCTOSHUE HE B OJJHOKPATHON UI'De, & B HEKOTOPOU NONYAAUUU, TO UTPOKU MOTYT He
3aXOTeTh IEPEXOJIUThH OT “paBHOBecuss” Ha (a, T) HA WHIUBUJYAJIbHO- HECTPOrO-00Jiee BbI-
rOJTHBIE TIO3UIUK b 1 Y/, OCHOBATEIHHO OIACASICh CIIOJIBAHNUST TIOYJISAINN K BBIUTPHIIAM (3, 2)
upu (b, y) (B CyIHOCTH, 3716Ch MbI HESIBHO MOJIPA3yMEBAEM HE COBCEM KOPPEKTHOE HCITOJb-
30BaHME ITOM CTATUIECKOU MOIEJIN JJIsI OIMMCAHWA AUHAMHUYIECKON CI/ITyaHI/II/I). Tem 6oitee
110/I00HBIE JIMHAMUYECKIe COOOparKeHusi MOTYT yJIepKaTh OT ¢JIaboro JIOMUHUPOBAHUSA, €C-
JIL 9TO MOJIEJIb TIOBTOPSIOIIeiicss urpbl ABYyX Juil. /lake v Ipu OJJHOKPATHOM PO3LITPHIIIIE
BTEMHYTO, UCXOJ[ (@, ) HE KAYKETCs CJUIIKOM IJIYIBIM: JIOCTATOYHO JIM BEJINKA Pa3HUIA
Mexk Ty 0 u 2, 9T0OBI MOTUBUPOBATEL OTOpachiBaHme ¢aabo JoMuHUPyeMoit ctpaternn 7 He
HOBJINSIET JIU Ha BBIOOP BukTopa ero “nopor ayscrBuTesibHOCTH WK (He yUTEHHOE 10K B
TabJInIe BHIUTPBIIIEli) HeyKelaHue IPUIUHUTD BpeJl cBoeMy TaprHepy’ Brpouem, 310 Obl
03HAYaJj0, YTO Ur'PAa HETOYHO (DOPMAJIN30BaAHA B JAHHON TaO/UIe: B HEll YITEHBI JIUIIb Je-
HEKHbIE BBIUTPBIIIHN, & JIOJKHBI ObITh YYTeHbl “1ojie3HocTn’ . Tak uanm mHave, mpexK/ie 4emM
MPUMEHSITh Ty WJIA UHYIO KOHIEIIUIO PENIeHus], YKeJIATeTbHO COMOCTABUTL €e C HAIUMU
MIPEJICTABJIEHUAMU O TIOBEJICHUN U TICUXOJIOTUH ITapTHEPOB.

Ta ke npobyiemMa U B IMOIYJISPHOM IpuMepe KoopanHaiun “JlnieMma 3aK/IFOUYEHHBIX
e 0b6a JoMUHUPYIONMX pemtenust cyiectBytor (SDE = WIDE # (), u spKo OKa3bIBAIOT
BO3MOYKHBIN BpeJ HEKOOTIEPATUBHOTO TTOBEJICHUSI.

ITpumep 1.3 “Innemma 3akirodeHHBbIX’ (R.Luce, H.Raiffa,1957).

JIByX deJIoBEK apecTOBaJIH 110 MOO3PEHUI0 B COBEPIIEHUH JIBYX PA3HBIX IMPECTYIJIEHU, Ipu-
9eM y KarKJIOro eCTh YJIMKHU Ha mapTHepa. VI3BecTHO, 9TO €CIu OJINH “CTYyYuT Ha IPYTroro, a JIPYyTroi
HeT, To wHdopMaTop noaydaer 1 roj HakazaHus, a “‘MoauyH’ — 10 Jser. Ecim nandopmupyior oba,
TO KaXKJIbIil TOJIy9IHT 110 7 JieT. 3aKJII0UeHHBIM U3BECTHO, UTO €CJIM HUKTO U3 HUX He HH(DOPMUPYET,
TO 00a mosydar 1o 3 roja.

Wrpy MOXKHO HPEJICTABUTH € HOMOIIBIO cenytomeil Mmarpuibl (Tabi.5), B KiIeTkax KOTopoii
CJIeBa BHU3Y CTOUT BBIMI'PBIII IIEPBOTO 3aK/IIOYEHHOI0, & CIIPpaBa BBEPXY — BTOPOTO.

Victor
CTy4YaTh MOJTYATh
CTy4daTh MOJIYATh
-7 -10
An- cryuars | -7  SDE | -1
na -1 -3
MogdaTh | -10 -3

Tabmmna 5: “/InaemMmya 3aKJIFOUEHHBIX .
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311eCh y KaxKJ0ro HIPOKa NMEETCsl CTPATerns CUIIbHO JIOMUHUPYIOMIAS CPeI BO3MOXKHBIX CTPa~
Teruii — cTy4arTh. Belb cOOTBETCTBYIOIINIT BEKTOP BO3MOXKHBIX BBIUIpPBIIIEi (-7,-1) cTporo gomu-
aupyer uaJ BekropoM (-10,-3), To ectb (—7,—1) > (—10, —3) mosromy
SDE ={(cryuarb, crydarb) }.

Baberast BIIEpes, 3aMETUM, YTO BCE PACCMOTPEHHBIE HUXKE BHUJbI HEKOOIIEPATHUBHBIX
perenuii (paBHOBeCHil) B 9TON MI'Pe COBNAIAIOT (HUKe (GOPMYTUPYIOTCS MX ONpeJie-
JIEHUsI U COOTBETCTBYIOIee 00Illee yTBEPXKJIEHNE O COBIAJIEHNN PA3HBIX PENIeHuil B
cayaae SIDE = WIDE # (). JleficrBuTenbHO, Xy/IlIee, 9TO MOXKET HOJYIUTh 3aKJI0-
YEHHBIN, ec/In CTY4IuT 3TO 7 JieT, ecyiu Ke He cryaut, To 10 jget. [Tostomy “ocTopoxk-
HbIM TIOBeJIeHUEM Jijist HuX Oyzer co3narbes. C JIpyroil CTOPOHBI, KAXKJIOMYy U3 HUX
HE BBIT'OJHO U3MEHATH 3TOT BBIOOD IPU TEKYIIEM BBIOOpE MapTHEpPa, IMOCKOJIbLKY U
9TOM OH yXyIImuI Obl cBoe mosiokernue. [losromy 310 Oymer u paBHOBecueM 1o Hamy.
Jajtee, ecjiu 1mepBOMy W3 3aKJIOUEHHBIX MPEJJIOKUIIA CJIeJIaTh CBOil BBIOOD HEPBBIM
(OH HAXOIUTCS B NOJIOKEHUU JINJepa), TO OH, 3Hasl, UYTO peakieil BToporo Ha Jioboii
ero BbIOOD OyjeT mHMOPMUPOBATH, BbIOEpeT HamIyUIee jjst cebst — cTy4aut. 1o ecTh
pasHopecue lllTakensbepra Oymer Tam ke. CJI0XKHOE PABHOBECHE TOXKE COBIIAJIAET C
pPaBHOBECHEM B JIOMUHUPYIONUX cTpaTerusx. JI1060ii HeKoonepaTuBHBIN UCXO BBITJIS-
AT MapaJOKCAILHO- HEYIAIHBIM: BeIb ecjiu Obl 00a He BbIOMpaJsn Jiydiinee s cebst
10 OTJIEJIHOCTH, U He CTydajiu, TO 00a MOy Iuau Obl MeHbIllee HaKa3aHUe, JIOCTUTHY B
[Tapero-ontumyma (u; = —3,us = —3).

Takast HEOITUMAJIBHOCTD JOBOJIBHO TUIIMYHA IJIsT HEKOOIIEPATUBHBIX PEIeHnil B pas-
HBbIX uUrpax. Ecjm e y9acTHUKU CIIOCOOHBI CKOOIIEPUPOBATHCS U BEPHAT B BBIIIOJIHE-
HUe COIJIAIlIeHNs! IIADTHEPOM, TO JOCTHraoT sijpa (—3, —3), u ogHoBpemenHo Ilapero-
OIITUMYMA.

CTpyKTypy Wrpbl QHAJOTUYIHYIO JIMJIEMME 3aKJIOUYCHHBIX Mbl BUJUM BO MHOTUX WI-
pax, B 4aCTHOCTH, IIPH PACCMOTPEHUH 20HKU 600pyotcenut nByx ceepxiepxas (CCCP
u CIIIA): npu HEBBICOKOII BOOPYKEHHOCTH 0060UX MX GE30MACHOCTDH BBIIIE, Y€M PU
BBICOKOI BooOpykeHHOCTH oboux. Ho mpu sioboit ukcupoBaHHO BOOPYKEHHOCTU
napTHepa Ge3omacHee MOAHUMATEL CBOIO. [03TOMY, TPU OTCYTCTBUY CIEPAKUBAIOIIAX
JIOIOBOPOB (KOOIIEPATUBHOIO IIOBEJIEHNUs) CTPaHbl CKarbiBaioTcs K He-Ilapero omru-
MAJILHOMY, TO €CTb HEBBITOJHOMY ODOMM COCTOSTHUIO: IPE3MEPHOI BOOPYKEHHOCTH.

Taxkas ke cTpyKTypa Urpbl y ayonosnnu. Hanpumep, B myononnu BepTpana KaxKIoMy
KOHKYPEHTY BBII'OJHO OTKJIOHUTBHCS OT MOHOIIOJIbHO- BBICOKOH II€HBI, HO II0OCJIE TAKIX
maroB 06omx, 0ba IpPOJIABIA MPOraaioT (M BHIFAIAI0T TOKYIATEH).

[Ipumep UIpBI ¢ HEMPEPBIBHBIMU CTPATETUsAMHU, IJl€ €CTh JJOMUHUPYIOIIee paBHOBECHE —
ayKIMoH Bukpu (ayKIon BTOPOil MEHbl — CM. 3a/Ia9HUK ).

Bo mHOrmX curyalpsix, B OTJIHYAE OT OOBOPEHHBIX BBIIIE CIy4aeB (HMOBTOPSAIOIINECs
CUTYyalluu U Jp.), KOHIenus goMuanpyomux pasHosecuit WDE, Becbma ybeurenbha, a
SDE - Tem 601ee. Ho k coxkasennto, oba peaKo CYIIECTBYIOT, U3-3a YACTOTO OTCYTCTBUSI
JIOMUHUPYIOIINX CTPATETHIA.

Urak, Korja JTOMUHUPYIOIIee PABHOBECHE CYIIECTBYET, TO OHO KayKeTCs BIIOJTHE ecTe-
CTBEHHBIM (0COGEHHO — CTPOrO JIOMUHUPYIOIIEE) UCXOJIO0M HEKOOIEPATUBHON UTPBI, IPUYEM
He TPeOYIOIMM OT UIPDOKA HUKAKUX 3HaHUi o mapraepax. OJIHAKO, UTDHI Yallle BCEro He
UMEIOT PABHOBECHsI B JOMUHUPYIONUX cTparerusx. B sTom ciydae Bo3HuKaeT mpobiema
BBIOOpA KOHIIEIINN PaBHOBeCHs (PeIlleH si), KOTopast Obl HAMTYdIInM 06pa3oM MOIXOMIA,
K MOoJieTupyeMoit cutyarun. Kak n Bo BCIKOM MOJIETUPOBAHNN, STOT BBIOOD MO TINHEH UHTY-
UIUU UCCTIeI0OBATENIsI, B HEM TPY/IHO JaTh TOYHbIE 00Iue pekoMenganun. Mbl paccMoTpuM
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3/1€Ch HEKOTOPBII apceHaJs KOHIEIIUN, Pa3/JInIaloniuxcs, B CYIIHOCTH, 0XHCUIaGHUAMU UTPO-
koB: IND, SoE, NE, MM, StE, a mos:kxe KocHeMCsI TOMNBITOK YHUBEPCAJIM3AINNA KOHIIEIITUN
peleHus.

1.3 UreparmmonHo-HemoMmuHupyembie pertenust [N Dy, IN Dg

PaccmoTpum KOHIIENIIME PeIeHnil, B KOTOPBIX ITOAPa3yMeBaeTcs, YTO UI'POKH HH(MOPMHUPO-
BaHbI O TEJIIX JIPYT JIpyra, MPUYeM, 3TO ABJIeTCd “00IUM 3HaHUEeM : BCE 3HAIOT, YTO BCe
BCE 3HAIOT O TIeJIsIX (peKypeust ‘sl 3HAI0, YTO ThI 3Haer b’ 1060l riryoussl). Takxke moapa-
3yMEBaETCsl, UYTO UTPOKU HEOTPAHUICHHO JTAJTLHOBUIHBI U PACUET/IUBBI, U 9TO TOXKE ABJISIET-
¢ obmum 3uanueM. Ilo cyTu, B “nrepannoHHO HEJOMHUHUPYEMOM PaBHOBECUM CUUTAETCH,
YTO UI'POKH, 3HAs MEJH JIPYT Jpyra, MOCIeI0BATEIbHO 0OTOPAChIBAIOT CBOU JOMUHUPYEMbIE
CTpaTerum 1 O2KUJIal0T TOI'O 2K€ OT APYT'UX, B3aUMHO IIPOCYUTBIBaA XO/bl (H OT6pOCI/I.H CBon
JIOMUHUPYEMbIE€ CTPATEruu, 3HAK, KaK HMapTHep OTOPOCU/ CBOW, M OH 3HAET O MOUX OT-
OPOIIEHHBIX, CJIEJ0BATEIBHO... ). Tepanun 9THX pacdeToB B3aUMHOIO MPEICKA3BIBAHMUSI
MOT'YT IIPUBECTH K PENICHUIO, HA3BIBAEMOMY “‘UTEPAITMOHHO-HEJOMUHUPYIOIINM peleHneM’ .
OHO BO3MOXKHO U B CHJIBHOM U B CJ1aDOM BapHaHTe.

Onpegenenne 1.3.1 Onpenemum nocienosaTenbiocts urp Gt C G2 C ..., Gt ..., 3a1a-
Bast KayKJIblil pa3 MHOYKECTBO BCEX CTPATErHii HOBOW MI'PhI KAK IIPOIIIOe MHOKECTBO (c1abo)
HeoMuHApYeMbIxX crparernit: X't .= Dl (t = 1,2, ...) (nmpemonaraercst 9To Bee UTPo-
K1 0TOPACHIBAIOT JOMUHUPYeMble CTpaTeru ojHospeMento).> Muozxkecrso [N DW umepa-
YUOHNO HedoMUNHUPYEMBIT (cAa60) ucrodos urpsl G ecTh cTAIMOHAPHOE MHOXKECTBO 3TO
nocenoarebaoctn: INDW = N'DYy, = N'Dit (3t > 1). Anamormdaro onpejiesieHa KoH-
HENIUA UMEPAUUOHHO CUALHO-HEJOMUHUPYeMbX uczodos I N DS, ornndasch TOTBKO THIIOM
JIOMUHUPOBAHUS.

MHuoxkecTBO caooicnux pasrosecuti SoEy wmm SoE (sophisticated equilibrium) ects
taxoe [N DW , rie KazkIblit ”TPOK IMeeT TOJILKO 9KBHBAJICHTHLIC CTpaTerun’ B (puHaILHOM
urpe G;, unade cuuraor, uro SoEy = (. Ecoim SoEy # (), Torga rosopgar, uro urpa
“pazpermnma 10 (cg1aboMy) JIOMHUHUPOBAHUIO". AHAJIOMMYHO ONPEJIeNsieTCsl Pa3permMoCcThb
[0 CUJILHOMY JIOMUHUPOBAHUIO , BJIEKYIIasi CJ1a0yIo.

[Hedopmasibho, perenne B urepanuoruo- (ciabo-)uegoMuaupyembix crpareruax (INDW)

- 9TO UCXOJ UTPBI B CJlydae OJHOBPEMEHHOIO MTEPAIMOHHOrO oTOpachiBanusi (caabo-) Jjio-
MUHUPYEMbIX CTPATEruil KazKJIbIM UT'POKOM U COOTBETCTBYIOIIETO PEyIIUPOBAHUS UTPHI:
HCKJIIOYEHUsT OTOpoIeHHbIX crpareruii u3 paccmorperans BCEMMU wurpokamu. Tpebyer
3HAHUS WM TeJiell mapTHepoB min ¢gakTa oropachkiBanus crparernit. Anajornano INDS,
TOJILKO JloMuHupoBanue - cujbnoe. Ciioxkuoe pasaosecue SoE - s3to INDW, npu sksu-
BaJICHTHOCTH, 110 JIOMUHUPOBAHUIO, (PUHAJBHBIX cTparernii. B TepMunax oxkupaHuil, 3Ty
KOHIICTITUIO PEIICHUS MOYKHO C(OOPMYJIUPOBATD TaK: ¢, 3HAA 1€/ TAPTHEPOB, U 3HAsA, UTO
OHM 3HAIOT MOW TIEJIH, OXKHUJA0 OT MapTHEPOB HEeOrpaHWIeHHO-TIyOoKoi (1o riybuHe nH-
JIYKIMN) PAIMOHAJILHOCTH, TO €CTh pacydeTa HAINX B3aUMHBIX IArOB M0 OTOPACHIBAHUIO
“mroxux’ cTpaTeruii. To Xopolas KOHIENIUs PEIeHs JIJisi TPOCCMERCTepOB, UI'PAIOITNX
B IIIAXMATHI, HO HE JIJIsT HOBUIKOB. |

5PaccMaTpHBAIOT TaK¥Ke CIOXKHBIE PABHOBECHS C HEOTHOBDEMEHHBIM OTODACHLIBAHHMEM XY/IIINX CTPAaTe-
Iuif, a ¢ 33JaHHOM 10CIeJ0BATEIbHOCTBIO oTOpackiBanuii (Mysten, 1985, ¢rp.40). Onu 110q06HbI BBOAMMBIM
HI2KE PABHOBECUSM WUI'D B pa3BepuyToit (popme u pasaosecusim llltakennbepra.

63910 He 3HAUHUT, YTO BCE MCXOBI IIPUHOCAT OJMHAKOBBIE BLIUIPLIIIH, cM. Tabir. 6.
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BaMeTI/IM, YTO 3KBHUBaJICHTHOCTH MOUX CTpaTeI‘I/Iﬁ B (bHHaJIbHOfI urpe He osHadaeT, 4TO
BBIUT'DBIIIN HE 3aBUCAT OT ACATCJIbHOCTHU IIapTHEPa, U CJIO2KHBIEC PaBHOBECHUA (KaK 1 JOMM-
HprIoume) MOT'YT BKJIIO9aTh UCXOAbI C PA3/IMYHBIMU BBIUT'DbIIIaMU BCEX UI'POKOB!

_— m S — y _—
a | 2 2(SDE) | 0,2(SDE)
b | 2 0(SDE) | 0,0 (SDE)

Tabmuma 6: MHOXKeCTBO HEIKBUBAIEHTHBIX JIOMUHUpYIONUX pernernit, SDE=SoE.

B urpe na Tab1. 6 y 060MX yYaCTHUKOB BCE CTPATEIMH SKBUBAJECHTHBI, IO3TOMY BCS
urpa ectb SDE = SoE = {(a,z), (b, ), (a,y), (b,y)}. Ho BeIUrpBITIIN pazmnausb!

[TpumMenenne KOHIENIME CUILHOIO U CJIADOI0 UTEPAIMOHHOIO JOMUHUPOBAHUS — Pac-
cMorpure Ha npumepe “Oxzamen” (Tabu. 9).

Bamerum, uto perrenre [ N DW moxKeT 3aBUCETH OT MOPAJIKA C1a00T0 JIOMUHIUPOBAHUS
(cm. mpumep (Tabor. 16)), B ommdme OT CHIIBHOTO, IJie TOPSAI0K X0/10B O6e3pasiimieH (J10-
kakure). Kakytoo u3 KOHIEMNIWii — CUTBHYIO WIN CJIA0YI0 — MPEJIIOUeCcTh, 1 KAKOH MOPSIOK
0TOpaChIBAHUS ABJISIETCS PEAJMCTUIHBIM — TOHKUH Borpoc. OTBET Olpenesercs JOmOHY-
TesibHOI mHMOpMaIeit 06 urpe (j1ajsee Mbl KacaeMcsl 9TOrO B IMHAMUYECKIX UTPax).

1.4 Urpsl B nonyJisiusax 1 paBHoBecue H»aima

BameTnM, 9TO paspenieHne Urpbl 10 UTEPATUBHOMY JIOMUHUPOBAHUIO HE 00sI3aTeThHO OT-
pazkaeT 3HaHWE Tiesiell U cOOOparKeHmit TApTHEPOB, & MOYKET ObITh MPUMEHUMO U K JIPYTUM
CUTyaIusaM. DTU “‘nonyisyuonnoe”, “9604104u0HHbIe” CATYAIINN UTPAIOT B JAJILHEHIIIEM 13-
JIOXKEHUU GOJIBINYIO POJib. (Cp. KHUIY Bacuu “DBOJIONMOHHBIE UTPHI. )

[TonpasymeBaercs, 4TO KOHKPETHAs OJHOKpPATHAS UI'Da MEXKIY HapTHEpoM Tuna A u
napTHepoM Tumia B — ecTb ofiHA U3 MUNUYHLLT UTD B JIOCTATOTHO OOJIBIITON MOIYJISIITUH 110~
no6HbIX urp. Torma cBou oXKujaHus O MOBEJIEHUH TapTHepa (1, BO3MOYKHO, KOCBEHHO O €ro
HeJIAX) KaxKJblii UTPOK CTPOMT IO MPOIILIOMY OHBITY MOJ00HBIX urp. CKaskeMm, KOHKpeT-
HBIIl TTACCAXKUD, Pa3/yMbIBasi, TOPrOBATHCA JIU C TAKCUCTOM WJIN 9TO OECIOJIE3HO, YUUTHI-
BaeT CBOIl OIBIT B 9TOM JieJjie C JAPYTUMH TaKCHUCTaMU. B Takux cUTyarusx yCcTOH4YnBoe B
KaKOM-TO CMBICJIE PEIIEHUEe UT'Phl €CTECTBEHHO HA3BIBATD ‘DABHOBECUEM ITOM IMOIYJIAIUN.

WuTteprperariiss #TepaTUBHOTO JOMUHUPOBAHUS B TAKON TPAKTOBKE WHAs, 9€M DaHee:
OJIHAZK Il HEKOTOPbIE UTPOKK OTOPOCUIH (IIepecTaIn UCIOIb30BaTh) JIOMIUHUPYEMbIe CTPa-
TEruy — U Urpa yMEHbIIUIACh (IIPUHAMAEMOe BO BHUMAHIE MHOYXKECTBO BO3MOYKHBIX CTPa-
reruii craso y'xke). VIX mapraepbl 910 HAOIOAIN, U B CJELYIOMUX PO3BIIPHIINIAX KTO-TO
O0TOPOCHIT €eITe KAKUe-TO CTPATErnn, 9TO BCe HaOJIIOIA/IN, UTPA OISTh YMEHbIIMIACh U T./I.
OueBHIHO, KOTJIa UTEPATUBHO CTPOTrO-HEJIOMUHUPYEMOE PeIlleHrne €INHCTBEHHO, TO OHO BbI-
[JISJTAT COBEPIIIEHHO €CTECTBEHHBIM ‘paBHOBECHEM’ TaKO#l MOMYJIAIMOHHON UTI'PhI, U HE Tpe-
Oyer 3HaHUs Tesiell napTHepoB. He-eIMHCTBEHHOCTD YKe PABHOBECHsI U /WJIN TOJIBKO ciaboe
JIOMUHUPOBAHUE MOTYT BBI3BIBATH BOIPOCHI K MOHATHIO pelrenus. Kakoe n3 HECKOJILKUX
paBHOBecuit Oosiee mpasonoooH0? Kakasi KoHuenius — cujibHas uian ciaabas — Jydiie
nporuosupyet ucxoi?! IIpexke weM comoctaBuTh Ha pUMepax CUIbHOE U ¢j1aboe JTOMUHIM-
poBaHUe, BBEJEM eIl OJIHY, KOHKYDHUPYIOIIY0 ¢ HUMU (OCOOEHHO B MOILYJISIIIMOHHBIX CUTY-
AIUsIX ), KOHIIEIIINIO PABHOBECHIA.

Hawubosiee wacto k curyanusm 6e3 3HaHU 1e/eil MTapTHEPOB MPUMEHAIOT KOHIIETIIIUIO
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paBHOBecus Hama — 510 “payuonasvroe peuwerue npu makux 0oicudanuar rodos napmie-
pos, 2de 6ce ooicudarus onpasiasucy”.

Bripazkas sro dopmasbno, oboszuaunm ;) € X, oxunanue (belief) urpoka i o Beibpan-
HOIi cTpaTeruu Urpoka j.

[Ipodus (mabop) crpateruit u oxupanmii (7, 3) = (Z;, (B, ..., 3))ien € X X (X X ... X
X)) MokHO Ha3BaTh HaleBcKuM paBHOBECHEM B TepMUHAX OXKUJIAHUIN, €CII:
1) perenne Z; € X; KazKJI0r0 UIPOKA sIBJISCTCS HAWIYUIINM JJTsi HETO OTBETOM HA OXKUJIa-
eMble xompl 3 € X_; Ipounx UrpoKoB, B eMbicie: u;(T;, B ") = max,, cx, wi(xs, 5;");

2) BCe OKHJIAHUS COBIAAIOT C NCTHHHBIMU BBIODAHHBIME CTPATEIHAME: T; = ﬁ; (Vi, 7).

Ckazxem, B npumepe “Cemeitnpiii criop” (®yr6on niam kuuo) Ha Puc. 1.1 aa takux
pasroecust ((dyr6om,dyrbou),(KnHO,KIHO)), TPHYeM OJHO W3 HUX BBITOJIHEE /I AHHBI,
npyroe — st Bukropa. Anasiornano n B urpe “Ilepekpectok” jBa HepaBHOIIEHHBIX PABHO-
Becus Hoarmra.

B mekoropbix urpax pasaosecue Haima MoxkeT BIparKaTh LI Hab.100aeMOCNU MEKY-
wux rodos maptHepoB. Ckaxkem, B urpe “Ilepexkpecrok”, ecimm Anna BuanT, uro Bukrop He
TOpMO3UT, a BukTop BuanuT, 970 AHHA TOPMO3UT, TO STOT UCXOJ U PEAJUIYETCsT; HUKTO HE
OTCTYIHUT OT TeKyIeil crparernu. Bripouem, moj00HbIe THHAMIYECKIE PACCy 2K IeHUs (B TOM
quciie 06 urpe “Ilepekpecrok”) He coBCeM KOPPEKTHBI, BO3HUKAIOT MOTUBBI yrpo3. Tounee
OBLI0 OBI 00CY?K/IaTh ITOAPOOHO TOC/IEI0BATE/IHbHOCTh MOMEHTOB COXPAHEHUs CTPATEruH, TO
eCTb [MOBTOPSIIOIIYIOCS JIMHAMIYIECKYI0 urpy (cM. pasee). Bosee ajiekBarao Koutermsi Ha-
Ia IPUMEHNMAa K ITOBTOPSIIOIIEHCS Urpe CPeJi NONYAAUUY UTPOKOB, a He Mapbl UTPOKOB.
Torma Mom OXKUJ@HWS HEKOTOPOTO TOBEJIEHUsT OT MOEr0 CErOJHSIIITHEr0 IMapTHepa MOTYT
OBITH OCHOBAHBI Ha MTPOIILIIOM OIIBITE B3AMMOJIEHCTBIA ¢ dpy2umu TIOAOOHBIME TTApTHEPAM,
HO MOTHUBBI YI'DO3 HE BO3HHMKAIOT, I HE UCKAYKAIOT PEIIEeHU.

[To cytu, Hammesckoe paBHOBecHe POJICTBEHHO PABHOBECUAM B JIOMUHHUPYIOIIUX CTPaTe-
rusx B ToM cMmbicste, ato IDE, IN DS, IN DW “riobaabHo cTarmoHapHbl” CPEIU BCEX CTPa-
teruit, a HameBckoe paBHOBecne — 110 KpaiiHeit Mepe “JtokabHO cTarmonapHo’. CoBiajieHne
OXKMJIAHUI C UCTUHHBIM BBIOOPOM IIO3BOJIAET YIIPOCTUTH €ro OlpejiesieHue, He (hopMyIupyst
OXKMJIAHUM sIBHO, OTPAHUIUBASICH CTPATETUAMHU:

Onpenenenune 1.4.1 Pasnosecue no Haowy ectb npodusib crpaTeruit, 0T KOTOPOTO HUKO-
MY HET BBITOJIbI OTKJIOHSATHCS, €CJIN TaPTHEPHI He OTKJIOHAIOTCsI. COOTBETCTBEHHO, MHOHCE-
CME0 HIULEECKUT PABHO6eCUT €CTh:

ec/In ¥Ke BCe HepaBeHCTBa CTPOTHe, TO TOBOPAT 0 cmpoaux pasrosecuax no Howy (SNE).”

WNubivu cioBamu, HameBckoe paBHOBecHe — TOYKa U3 KOTOPOW HU OJHOMY MI'POKY HET
HOJIB3bI YXOAUTE (OH JIHOO HUYEro OT STOTO He HPUOOpeTaeT, JubO TepsieT) MPH TEKYIIX
XOJIaxX apTHEPOB, a crporoe Hamesckoe paBHoBecue — TOUKa, U3 KOTOPOil 6pedHo YXOIUTh. "
Nuate 3Ty n/1€10 MOXKHO BBIPA3UTDh Yepe3 MOHITHE “PaIlnOHAILHOTO OTKJINKA WU JIyIIIEero
orBeta Ha JieficTeust napTHepos (“best response”).

"He nyTaTb C NOHATHEM CHJILHOIO paBHOBecHs HsIMa, MoapasyMeBalOMIIM KOAUIMOHHYIO yCTONYH-
BOCTb.

81Hora eme BBOJASAT MOHATHE CUAbLHLLT W KOAJUIMOHHLIX pasHOBechii Hama - Korga HE oHa Koa-
JIMITUST HE MOKET YJIYUIITUTh CBOErO TOJIOXKeHUs. TaKkne PaBHOBECUS PEJIKU.
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Orobpazkenue (To ecth Muorosnaunas dyuknusa) X*(.) : X_; — X; payuonarvhozo
OMKAUKG 1-TO yIaCTHUKA Ha OXKUJaeMble JIEUCTBUS T_; €ro MapTHEPOB COCTOUT M3 apry-
MEHTOB, MAKCUMU3UPYIOIIUX €T0 IEJEBYIO (DYHKITUIO:

*
X*i(w_y) = arggnea% ui (25, ) = {z; € Xi| wi(wi, v—i) > wi(ys, ;) Yy € Xi}. (4)
k2 k2
B stux repmunax, Hameckoe paBHOBecue — 3T0 MpPOMUIb PAIMOHAIBLHBIX OTKINKOB BCEX
UI'POKOB Ha PaIlMOHAJIbHBIC OTKJ/INKU IIapTHEPOB:

TeNEsze][x4z).

[Toustue NE MoxkeT okazaThcss IPpUMEHHMO B Pa3HBIX ciaydasx. Hapsiay ¢ momysisiu-
OHHOIl cuTyarueil, 1 B OJHOKPATHON WIpe MOXKET CJIYIUThCHA, UTO OKHUIAHUS MAPTHEPOB
noueMy-y1ub60 “cpokycupoBaHbl’ Ha KAKOM-JIU00 Ipoduiie crpaTeruii, CAnTAIONIEeMCI BEPO-
ATHBIM. HanpuMep, B urpe KOOp/IMHAIINN ‘CeMeiHbIi criop”’, ecu 06a MoYeMy-TO OXKHUJIAI0T
OT IapTHEepa BBIOOP “KUHO', WM XOTs ObI s 0XKUJIA0, 9TO HaPTHEP OXKHUIAeT TAKOU BBIOOD
OT MeHs (HAIpUMep, U3BECTHA YCTYMYUBOCTH BUKTOpA, WM ObLIO CIEJIAHO KAKOe-TO Ha-
MeKarolree COOOIIEHNE), TO ITO U CIIYIUTCA. DTOT JOBOJIBHO PACIPOCTPaHEHHBIH 3dhdexrT
“caMOoIIOJJIEPYKUBAIOIINXCA OXKUJIAHUN Ha3bIiBaloT e ‘“3ddekTom pokaTbHOI TOYKHN’
(focal point, mogpobree obcyzKmaeTcst HuKe). B HEKOTODBIX cuTyanusax 3ta hoKaJbHast
TOYKa BO3HUKAET B pe3yJibTaTe Ipe/iBapuTe/bHbIX 1eperoBopon. Torma Hsmesckoe pas-
HOBECHE PacCMaTPHUBAIOT KaK I0JIy-KOOIEPATUBHYIO KOHIIEIIINIO: €CJIU OHO NPUHAJICKHUT
siipy (ompeiesisieMoMy HUZKE), TO 9TO “TaKoe COTJIallleHne, OT KOTOPOro HUKTO He CKJIOHEH
OTCTYTIATh , IO KpaifHeil Mepe, ec/in OXKUJIAeT He OTCTYILIEHUs] TTAPTHEPOB.

Hamnporus, B “/lpieMMe 3aK/IFOUEHHBIX XOPOIIHiA JijIs 060X YYIaCTHUKOB UCXO, (MOJI-
9aTh,MOTYATH) TAKUM €CTECTBEHHO-YCTONYIMBBIM COIJIAIIEHHEM ObITh He MOXKET, a Tpefyer
KaKIX-TO Mep IPUHYK/IEHUS K BBIIIOJTHEHUIO TAKOI'O COIvIallleHus. B 3ToM cMbIc/ie mpuHa/I-
JIE?KHOCTB HEeKOToporo coramenns K NE — pazknoe npenmymiectso.”

OxazbiBaercsi, HameBckoe perieHne, MoKeT ObITh €CTECTBEHHBIM UCXOJIOM U B IIPOTUBO-

)

MIOJIOYKHO# — “coBCeM HEKOoOoTepadeIbHON CUTYAIMH, TO €CTh B GHMA20HUCTNUYECKUT UTPAX.

Onpenenenne 1.4.2 Anmazonucmuueckoli HaA3bIBAIOT UTPY € OJMHAKOBOIN (HAIpumep,
HYJIEBOI) CyMMON BBIUTDBIIIEH IPH JTII0OOM HCXOJIE, T.€. TAKYIO, ITO
Sicrui(r) =s Is€ R,Vre X.1°

B rakux urpax toxke npumensior NE, Tounee, ero cykenue, Ha3bBaemMoe ‘ceJIJioM” I
CeIJIOBOIT TOYKOM.

Omnpenenenne 1.4.3 MHOXKeCTBO cedA08bLT MOYEK €CTh
Sad .= MMNONE
910 Te Hamesckue paBHOBeCHSs, T/e Xy/IIINE IIPE/IITOJIOXKEHNsT O TTApTHEpaX COBIBAIOTCS.

Hamnpumep, B urpax “Cewmeitnniit criop” un “Ilepekpectok” cejia ner: Makcumun u Hs-
IIIEBCKOE pellleHre He IepecekaroTcs. BupodeM, cymecrBoBanue u camoro NFE He Bcerza
rapanTupoBano, cM. urpy “Monerku” (Tabu. 7).

9B KauecTBe yNMpayKHEHUs Ha 9Ty TeMy, PACCMOTPHUTE BCEBO3MOMKHDLIC BAPHAHTHI TTOJOOHBIX UTp 2X2 C
TOYKH 3PEHUs] COBMECTHMOCTH KOOIIEPDATHBHOI'O U He-KOOIEPATUBHOI'O HIOBEJIEHUSI.

10CyunonnMebr — Mrpa “c IPOTHBOIOIOXKHBIMI MHTepecaMu”, “c Hysesoit cymmoir”. Kak Hm moxazercs
CTpaHHBIM, HO B 9TOIl TEPMHHOJIOTMH BOIHY, B OTJIMYHE OT IIaXMaT, HEJIb3s HA3BAaTh aHTATOHUCTHYECKON
WUTPOii, MOCKOJIBKY 00€ CTOPOHBI MOTYT OYeHb [IOCTPAIATh B OJIHAX BapHaHTaX JEUCTBUI U HE OY€HDb — IIPU
JPYTHX.
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Victor: guessing
guess Left | guess Right
An- hold Left -1, 1 1, -1
na  hold Right || 1, -1 -1, 1

Tabnuma 7: Urpa “Monerkn”: Hy»KkHO yrajarh, B Kakoif pyke y mapTHepa MOHETKa, TOIJa
ee 3abupaelib, ©Hade — oTjaenb coio (AuHa jgepxkut, Bukrop yragsmsaer). NE = ().

B noBropgiomuxca urpax tuna urpbl ‘Monerkun” mnoy; NE moxker mojpasymeBaTbes,
ITO KarK bl UI'POK HAOJIIOIaeT ONpeIe/IeHHbI TeKYInii BEIOOP TapTHEPOB Ha, MPEeIbIITY-
IeM Iare u BeJeT ceds 0.4u30pyKo — He YINTBIBAET, YTO HapTHEPHl MOTYT U3MEHUTH CBOU
BBIOOP KOIJIa OH U3MEHUT CBOii (HemomHast panuonaabuocts). [lycrory NE = () Torma namo
paccMaTpuBaTh KaK HECYIIeCTBOBAHUE CTAIMOHAPHBIX TOYEK TaKOil Urpbl: urpa "Oosraer-
cst". Bamerum, uro npumenenue Kourenmuii jomunuposanus (INDW, INDS) B sroii urpe
TOYXKEe HUKAK He YBEJIMYUBAET OIPEJICJIEHHOCTh HAIUX IPEJICKA3aHUi O ee UCXOJax: BCsd
UCXOJTHAS UT'Pa HEJOMUHUPYEMA.

1.4.1 CwmemmaHHBIE CTpPaTerum U cMelllanHoe paBHoBecue N FE,,

MpbI oTMedasu, 9To B MOBTOPSIOMUXCs Urpax Tuna urpbl “Opiasgaku wim Yer-weder (Mo-
Herku)” HecytecTBoBanue perternit N E = () MOXKHO paccMaTpuBaTh Kak “packadnBanue”
urpol. [Ipu orcyrcTBum cramumonapuoro pertenns tuna NE (a MHOIJa U B JAPYI'UX ClydYa-
49X, B IIOILYJIAIINAX I/IFp) €CTECTBEHHO I10/Ib30BAThCA BEPOATHOCTHON KOHIENIMEell pernieHns
(ncxozia) Urphl: KaK UTPOKH OYyT XOAUTH 6 cpednem? st 5TOMO MCHOMB3yeTcs MOHATHE
O2KMIaeMOIT ITOJIE3HOCTH.

Jlorepen, oxkupgaemasi OJA€3HOCTh. IlycTh umeercst MHOXKecTBO Q = {1,2,...,q}
BO3MOXKHBIX B MUDP€ COOBITHUIA, IPUUYEM OHO 3a/IaHO MOJIHBIM (BCe BO3MOXKHBIE COOBITHS
YUTEHBI), COOBITUSI B3aMMOUCKJ/IIOUAIOIINE, U CyObeKTUBHbIE BEPOSTHOCTH COOBITHI
(MHEHIE PacCMATPHBAEMOIO HIPOKA i) €CThb 05 i= (041, 042, ..., 0iq) € IRY, dk<qTik =
1. IlycTs mose3nocTh Habopa © € X I pacCMaTPUBAEMOrO UT'POKa BbIpasKeHa ‘‘dj1e-
MeHTapHOI” nesesoit dynknueit u;(x). Bekrop (x1,...,24) € (X x ... X X) BMecTe
C aCCOIUMPOBAHHLIMI BEPOSATHOCTAMU COOBITHI (041,042, ..., Tiq) MOXKHO Ha3BaThb .10-
mepeeti: 3aJaHbl YPOBHU BBIAIPBINA B KaXKJIOM COOBITHH M BeposTHocTu. Mbl Ha-
3BIBAEM YYIACTHUKA MAKCUMHU3UPYIOIMM OXKHUJAEMYIO M0JI€3HOCTD (YYACTHUKOM THUIIA
Heiimana-Moprenmrepra), ecim ero BoIOOP Cpeii BCeX BO3MOYKHBIX JIOTEPEil OMUCHI-
Baercst dyskipeil Buga U;(T) = 2je0 ojui(x;j), TO ecTb (PyHKIMeN JHHeHHO 1o
BEPOATHOCTH, WIN, MHAYE, MATOXKUIAHUEM II0JIe3HOCTH. VIMEHHO TaKUMU MBI B Oy1eM

CUUTaTb Y9aCTHUKOB UI'D JdaJiee.

Wrak, monb3ysich ujeeit "cpeineii mome3HocT’, B MOBTOPsAtOIeiicsa urpe “OpIisHKa nim
Yer-ueuer (MoneTkn)” MbI MOZKEM HCKATH BEPOSTHOCTHOE PEIIEHNE: HACKOIBKO YaCcTO KaZkK-
JBIl UTPOK B CpejHEM OyJieT jesaThb TOT MM MHOI xoi. [ljist 9Toit MIPBI ecTecTBEHHAs
IUI0TE3a - ¢ PABHOI BEPOATHOCTHIO 00a XoudT JieBoii n mpasoit pykoit: ((0.5,0.5),(0.5,0.5)).

Ho kak mpoBepuTs 3Ty J10rajIKy 1 000CHOBaTh OTBeT, eciu OH Beper? I ero paBHOBecHs,
0 KOTOPOM MBI JIOTa/IbIBAEMCs, MOZKHO ChOPMYJIMPOBATH TaK.

H»smeBckoe paBHOBecue B CMEIIAHHBIX CTPATErNAX MCXOIHON UTPHI - €CTh
HsmeBckoe paBHOBeCHE B ee CMEIIaHHOM PACIIUPEHUH, TO eCTh Tpoub (Ha-
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Victor: guessing
guess Left =0.5 | guess Right =0.5
An- hold Left =0.5 -1, 1 1, -1
na  hold Right =0.5 | 1, -1 -1, 1

Tabnuma 8: Cmermannoe pacimupenne urpbl “MoHeTKH”: BeposTHOCTH XOJ0B ecTh N F,, =

((0.5,0.5), (0.5,0.5)).

60p) BEPOATHOCTE MPUMEHEHUA YUCTBHIX CTPATEruii, TaKOil, YTO HU OJUH WUI-
POK He MOXKET MeHsisl CBOIO CMEIIaHHY10 (BEPOSITHOCTHYIO) CTPATErUIO YJIyd-
[IIATH MATOXKUJIAHUE CBOET0 BBIUIPLIIIA, ITPU HEU3MEHHbIX CMelIaHHbIX CTpa-
Terugdx MnmapTHEpPOB.

To xe camoe B H60s1€€ HOPMATHLHBIX TEPMUHAX:

Onpenenenue 1.4.4 Jlna urpsr G, T/ie v KaXK7I0r0 Urpoka ¢ € I ecTb KOHETHOE UUCIIO
(n; > 1) crpareruit X; = {1, ..., Tin, }, ONPEILIUM CMEWAHHYIO CMPAME2UIO KAXKOTO HI-

pOKa i Kak Habop BeposTHOCTeii!!

o; = (oM, = (k™) € Q; == {o; € RY| Y3, 0F = 1} ¢ xoropeivu janubIii
HTPOK TIPUMEHsIeT COOTBETCTBYIONIHE NCXO/HbIe “uncThie” crpaternn € X;. Onpesemm
emewannoe pacwupenue uepve G, = (I, ()1, (U;)), Kax urpy, rje JOIMyCTUMbIE MHO-
JKeCTBa ecTh HabOPbI BeposTHOCTEH (11, ..., €2, a meneBad PpyHKIHA JTI0OOOTO UTPOKA €CTh

MaTO2KHJIaHWE BbIMI'PDLIIIA:

Ui(o) :== > o1(x1) - 02(22) oo O (Tn) - Wi X1, Ty oy Tin) (5)

(z1,22,....2m)EX

Howescroe pasrnosecue 6 cmewannur cmpameeuar ¢ € N E,, ncxonaoit urpet G ecThb
Hsmesckoe paBHOBecue B ee cMentanHoM pacimpenun G,,, To ecTb Habop (F;) 7, TAKUX, ITO
HU OJINH UTPOK HE MOXKET MeHsds CMEINTaHHyI0 CTPATErnIO yJIYIIUTh MaTOXKHUIAHUE CBOETO
BBINTDBIIIA, IPH HEM3MEHHBIX (CMEIIAHHBIX) CTPATErNUsX HapTHEPOB.

(AHas0rnIHO MOXKHO onpeaesuThb nousitue N E,, 115 urpbl ¢ 6eCKOHETHBIM MHOYKECTBOM CTPa-
TErnii, TOMHKO CMEIIAHHBIE CTPATETUH 0; OKA3BIBAIOTCS HE BEKTOPAMH, a BEPOATHOCTHBIMU Mepa-
MU, MATOKHJAHUS — U3 CYMM IIPEBPATATCA B MHTErpasbl. 1lepexo/ K CMeIanHoOMy PaCIIipeHuro
(TO ecTb K BEPOSITHOCTHOMY BAPUAHTY) MIPHI OBBIINYKJISIET €€ MHOYKECTBO CTPATErHil U MHOXKe-
CTBO JIOCTHKUMBIX YPOBHE MOJIE3HOCTH. DTO GJArONPHUATHO CKA3bIBAETCA U Ha CyINECTBOBAHUU
Hsmesckux pasaoBecuii (cM. Teopemy Hbsra HuKe), n Ha BO3MOKHOCTH MX OXapaKTePHU30BATh. )

Urak, moab3ysich BBEJIEHHBIM OIIPEJIEJICHIEM PeIlleHusl, JIeTKO it ipumepa "Monetkn”
COCTABUTH HEPABEHCTBA, KOTOPBIM JIOJIZKHBI ObI yJIOBJIETBOPATH BEPOATHOCTH ((vf,, (tR), TIPH-
MeHsIeMble AHHOM K JIEBOMY U ITPABOMY XOJIy, U aHAJIOTUIHbIE HEPABEHCTBA JIJIsd CMETaHHbIX
crpareruii Bukropa (vp,vg). A umenno, Tor dgakr, uro AHHA He XO4YeT HU yBEIMIUBATDH
HU YMEHbBIATh YacTOTy npuMenenus JleBoit crprerun 3a cdeT mpaBoil, o3HAYaET, YTO 0O
HPUHOCAT OJIMHAKOBYIO OZKHJIAEMYTO TIOJIE3HOCTH [IPU 3a/[aHHBIX BEPOATHOCTSX (CMEITaHHBIX
crparerusx (v, vg)) Bukropa:

UA((OéL =1l,ar = 0)7 (VL7VR)) =—lxvp+1*xvg=

1 O6BITHO MMEIOT B BHAY HONYIANNOHHYIO WIH IIOBTOpsIomtyiocs urpy. Ofos3HadeHme m — OT aHIL
13 3 9
mixed”.
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=Us((ap =0,ar =1),(vr,vr)) = —1xvp+ 1*vp.

DTO ypaBHEHHUE YKAaXKeT, YTO PABEHCTBO IOJIE3HOCTEHl BO3MOXKHO JIUIID IIPU PABHBIX BEPO-
SITHOCTSIX XOJI0B napTHepa vy = vg = 0.5. AHa/ioruaHoe ypaBHEHIE OTHOCUTEIbHO PABHBIX
nojie3HocTelt BukTopa jtact mckomble paBHOBECHBIE cTpaTerun AHHBI o, = ag = 0.5.

(Vupaxkuenune: Haiiyiure ananoruaao N F, B aHaI0ru4dHoii urpe repuora je Monmopa
(cm. Mysen 1985): Orer, reprior, kejasi pa3sBUTh COOOPA3UTEIBHOCTD ChIHA, KAayKJI0€ YTPO
npejiarai emy ceirparb B "Monerku”, HO He GpaJl ¢ HErO HUYEro MpHU He-yrablBaHuu (B
KaKOil pyKe y OTIIa MOHETKa), JJaBaJjl 30JI0TOM 3a yraJblBaHUe B JIEBON PYKE, U JIBa 30JI0TBIX
- 3a yraJibIBaHWe B IIPaBOii. )

BosBpammasich Kk Teopun, Jerko 3aMeTUTh, 9YTO K PACIHIUPEHHON B BEPOSITHOCTHOE ITPO-
CTPAHCTBO UI'PE MOXKHO IMPUMEHSITh BCE T€ K€ IPUEMbl, 9TO U K HCXOJHON, a OObIYHbIE
paBHOBecus Haia ocraroTcst paBHOBECUSIMU ¥ B BEPOSITHOCTHOM DACIIUPEHUE UTPhI (Bejb
YUCTHIE CTPATETHH — 3TO TPOCTO OPTHI B IIPOCTPAHCTBE BEPOSITHOCTHBIX CTPATErHii).

Tenepnb, npuMeHsis y»Ke I CMEIIAHHOI'O PACIHIUPEHUA WPl PaHee MCIIOJIb30BaHHOE
MOHSITHE CUJIBHOTO JTOMUHUPOBAHUS, MOYKHO CY3UTh MHOXKECTBO HEJIOMUHUPYEMBIX CTpaTe-
rUil ere OJHUM METOJIOM, aJbTePHATUBHBIM K CJIA00OMY JTOMUHUPOBAHUIO U PACIITHPIIOITIM
MHOZKECTBO CUJIBHO JOMUHUPYEMBIX:

Onpenenenune 1.4.5 Crparernto x; Ha30BeM CMEITaHHO-IOMIHUPYEMO#t, €CJIN CYIIeCTBY-
eT CMelllaHHas cTpaTerud o; € {); CUJIbHO JOMUHUPYIOMAT HAJT X;.

[Tpumep: Tpu crparernu JaroT Urpoky Borurpbiu (4,1), (1,4), u (2,2) cOOTBETCTBEHHO.
¢lcHo, 9TO HM O/IHA M3 TPEX He JOMUHHUPYET JAPYTyI0 HU CHJIBHO HU €J1a00, HO KOMOMHAIIUS
HepBbIX ABYX ¢ Becamn (.5 CMeIIaHHO-IOMUHAPYET TpeTbio. IlomesHo -

VrBepxkaenue. Hekomopaa wucmas cmpamezus MOHCem Obimyd CMEUAHHO- HeOMU-
HUpYeMot mo2da u mosvko mozda, k0206 AGAAEMCA PAUUOHANDHBM OMKAUKOM HA HEKOMO-
DPYIO CMEWAHHYIO CIMPAMELUIO NAPMHEPOS (6 YACTNHOCIU, BOZMONCHO, HA YUCTYIO CMPaQ-
meauio).

Dror dakT cjejyeT U3 OBBILYKJIEHUs UIPbI IIPU €€ CMEIIaHHOM pacliupeHun (oK.
cM. Myerson 1999, Hanwmmos 2002). 13 Hero moxkHO BhIBecTH Bioxkenne NE C INDS
(mokazkure).

Hamubostee maTEpPECHO OH OTparkaeTcs Ha aHTATOHUCTUIECKUX UI'PaX.

Jl1s1 aHTarOHUCTUYECKONH UI'PBI IBYX JIUIL UeHOT U2Pbl Useq HA3BIBAIOT MIOJIE3HOCTH IIep-
BOI'O UT'POKA B CEJIJIOBOI TOUuke Sad, TO ecThb

Usaq := sup inf wy(xq,x9) = inf sup uy(xy,22) .
r1€X1 o€ X2 z2€Xo r1€X1

Ecnu cenyoBoit TOUKM, TO €CTh Mapbl CTpATEruii yI0BJIECTBOPSIONIEH STOMY PABEHCTBY HET,
TO UI'PY CUUTAIOT HEPA3PEIIUMOl 110 IPUHITUITY CeJIjIa, TO €CTh “‘He MMEIOIIEeil TeHbI .

JIerko 3aMeTuTh, 4TO
anmazonucmuyeckas uepa 08yxr auy (2de ui(xy, xs) = —us(x1,T2)) umeem yeny moeda u
moavko moeda, kozda gymnryua ui(.,.) umeem cedarosyro mouky na X1 X Xs.

CwMeranHoe Ke paclliupeHre UIpbl Beerja uMeer IeHy (reopema (on Heiimana, cw.
HIZKE).
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1.4.2 MHuoxXecTBeHHOCTh paBHOBecuii Haima, “dokasbHbie TOuKn’ 1 60pbhda 3a
smaepctBo: paBHoBecue llltakenbbepra (mocsieoBaTeIbHBIE XO/IbI)

PaccmoTrpum mpobitemy, BOZHUKAIOILYO, Korja paBHOBecue Hama we omxHo. Kakoe n3 Hux
cuuTaTh OOJIEe BEPOATHBIM MCXO/I0M? DTO ToIyspHas TeMa "cykerns’ wim "odurienns’,
padunuposanust (refinement) MHOXKeCTBa PaBHOBECHIT OT MAJIOIPABIONIOIOOHBIX. MbI y2Ke
KacaJIuCh OJIHOTO criocoba padunupoBanus. 1o nepecedenne NE ¢ jpyrumun permenusimu:
¢ DE wm ¢ MakCUMUHOM, WM C UTEPAIMOHHO-HEJOMUHUPYEMBIM MHOXKeCTBOM. Boobiie
TOBOPSI, UCXOJI, y/IOBJIETBOPSIONINI HE OJIHON KOHIEIIINN PEIeHus, a JIBYM U 0ojiee - BbI-
3bIBaeT OOJIbIIe JTOBEPUs, KaXKeTCsl IIpaBI0IoI00Hee.

Brpouewm, B HEKOTOPBIX UTpaxX HET HUKAKIX OCHOBAHUIT TPEJIIIOYNTATD, B KAYEeCTBE IIPe/I-
cKazaHus, OJHO paBHOBecue jpyromy. Hambosiee Xoporo 310 BHIHO B UI'Pe KOOPIUHAIIAN
¢ ogrocroponanMu mpenmyinecrsamu tura "Ilepekpecrok” (Chicken game). B takux ciry-
JasgX JacTO MOXKHO CUUTATH, ITO BBIOOP M3 MHOTHMX BO3MOXKHBIX PABHOBECHUI ITPOU30MIET
o mpuHIHIY "GOoKaIBHON TOYKHU', TO eCTh He 3aBUCUT OT BKJOYEHHBIX B PACCMOTPEHUE
JIAHHBIX.

[TosichuM 3TO BakHOE B UI'Pax ¢ MHOXKECTBOM paBHOBecHil nousitue. [lo/oxxuB 1mapuk B
CTPOTO BOTHYTYIO Yallly, MbI €IMHCTBEHHBIM 00Pa30M IPEJICKAXKEM pPaBHOBECHE - 9TO “00y-
cioByienHOe” paBHOBecue, a He "dokranipHoe”. Hamporus, 1mo/10:KuB Mapuk Ha TOPU30HTAIb-
HYTO ITOBEPXHOCTD, MBI MOXKEM TIPEJICKA3ATh, ITO KY/Ia €TI0 IMOJIOXKHIIb, TAM OH U OCTAHETCs
B PABHOBECHUU. DTO M HA3BIBAIOT

appexm "porarvrolc mouku”: 36a6UCUMOCTND NONOAHCEHUA PABHOBECUA OM, HAYANOHOU
mouku, uay dasice npespauserue A10001 HAUAAHOT NO3UUUU 6 PABHOBECUE.

Kak y2ke roBopmioch, B ipuMepe Urpbl KOOPIMHAIMY ‘ceMeNHbI criop”’, ecjin 00a movYemy-
TO OXKUJIAIOT OT TapTHepa BhIOOp “KuHO”, (HampmMmep, W3BeCTHA YCTYMYUBOCTH BHKTOpAa,
i OBLIO CJIeTIAHO KAKOe-TO HaMeKalolee COOOIIEHE), TO ITO U CIYIUTCsI. DTOT JOBOJLHO
pacrpocTpaHeHHbIi 3hdeKT “caMonoIIepKUBAIOIINXCA OKUJTAHUI KaK pa3 U sIBJIsIeTCs
‘“3cpdpekToM PoKaIbHOI TOUKI .

Tak, KyJIbTypHBIE HOPMbBI U TPAJIAIIAN YACTO TIOPOXKIAIOT (DOKAJIHHBIE PABHOBECHBIE TOU-
KU B OIPEJIEJIEHHBIX UI'PAX ¢ MHOIMMH ITIOT€HIINAIBHBIMI PABHOBECHSIMHE (HJIH TIOPOXKTAFOT-
cst Kak pokaibHble TOUKN? ). CKazkeM, JIEBOCTOPOHHEe JIBUKEHNe TPAHCIOPTa B AHIINN U
MIPABOCTOPOHHEE HA KOHTUHEHTE - THITHYHbIE (POKATHHBIE TOUKU.

Boisee unrepecen npumep HhoKaJIbHON TOUKN HEJIETUTUMHOIO rojinTuka. TyT Toxke Jieii-
CTBET IPABUJIO CAMOIIO/JIEPYKUBAIOIIIXCS OXKUIAHUN: “ec/in JIIOJIN BepsT, 9TO y TeOs ecThb
BJIACTb, TO y TeOs1 OHA ecTh (Moau caymaoTcs)”. OT IOHOJHUTETBHBIX (PAKTOPOB UIpa
MOYKET TEPECKOYNTD B JIPYTOe paBHOBECHE, TOXKE YCTONINBOE.

Ananormuno, B urpe koopaunarmuu "Ilepekpectox”, eciim Anna Beput, yro Bob HEKO-
rjla He TOPMO3UT, TO cama OyJileT TOpMO3uTh. B pe3ysbrare C/I0oKUTCS paBHOBecue Ooee
BBITOJHOE JIJIsT Bo6a. AHAJIOTMIHO MOYKHO PACCY?KJIATH ITPU IIPOTUBOIIOIOXKHBIX OKUAHU-
sIX mapTHEpOB - AHHa B Berphie. V oba paBHOBeCHs! yCTOHYUBBEI (B CMBICTIE CTPOTOi
HEBBITOJIHOCTU WHINBH/IYATbHBIX OTKJIOHEHNIH ).

U3 3TuX paccyzK/IeHuil cjie/lyeT, 9T0 B UT'Pe KOOPIUHAIINNA ¢ MHOTUMHU PA3HO-BBITOTHBIMI
PaBHOBECUSIMU BBITOJIHO OBl CXOJIUTH MEPBBIM, M 3aXBaTUTh Jiydrryio nosurmio (B "Ilepe-
KpecTke” — Mo3unuio “He TOpMOKy’). B HEKOTOPBIX cUTyaIusiX Takas BO3MOXKHOCTH Ha-
PYIIUTH OJITHOBPEMEHHOCTh U CUMMETPHIO €CTh, U MPUBOIUT K CJIEYIONIEH KOHIEIIUN Pe-
meHnst (CTPOro roBOPsi, OTHOCAIIEHCS yKe He K 9TOMY Dasjiesly, a K MOCIe0BATeIbHBIM
urpam).

B pasnosecuu [Imaxeavbepza (Stackelberg), B ormmume 0T paccMOTPEHHBIX KOHIEITIUIA
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peleHns “CUMMETPUIHBIX  OTHOCHTE/IHLHO UTI'POKOB, OXKHUIAHIS PA3HBIX UTPOKOB (hOPMUPY-
I0TCsI TIO0 pa3HbIM IpuHnunam. [lepBorit urpok (umep) opueHTHpPYeTCsi Ha UHIUBULYATHHO
- ONTUMAJIbHBIE OTBETHI MAPTHEPOB 3Has UX IMPE/IIOUTEHHUs, & OCTAJbHBIE (BEJOMbIE) UI-
patoT, Kak B NE, Om30pyKo pearupys Ha €ro XoJj W Ha XOjbl apyr japyra. Ckaxkem, Ha
peiike anmazos dpupma e Bupe, konrpommpyromas 6onee 70% npomazk, mpu BLIOOPE IIeH
MPOCYUTHIBACT OTKJUKKA Ha 9TO MEJKUX MPOJIABIIOB, & OHU UTPAIOT MPUMUTHUBHO IOJICTPA-
UBasiCh O] Jiujiepa. Beab Kaxkiplil u3 “MeIKuxX’ He PacCIUThIBAET CYIIECTBEHHO IOBJINATH
Ha PBIHOK B IeJIoM! DTa HeCUMMETPUIHAST KOHIIEIISA PEMIEeHI TOIUTCs TaKZKe JIJIsT CIydast,
KODJIa JINJIEP [IPOCTO XOIUT MEPBBIM, HE3ABUCHMO OT CUJIbI €10 BIUSHUS (TI0CIeI0BATeIbHAST
urpa).

Pasnosecue IImaxeavbepea ¢ mugepom No 1 ectb Takoit npoduib (Habop) crparermii
BCEX, UTO TEPBbIil UrPOK (JMep) ¢ ydeToM Ielieil MapTHEPOB aJeKBATHO MPOIHO3UPYET
paBHOBecusi Hoarma, CK/aibIBaonuecs mociae ero Xoja, u ONTUMHU3UPYET CBOIO CTPATETHIO
COOTBETCTBEHHO, & OCTAJbHbIE IIOCTYIAIOT COTJIACHO ero Nnporuosy. bosee dhopmabHO:

Onpenenenune 1.4.6 Cunras 1-ro urpoka Jimjgepom, obo3HatduM perienune Harmma cpean
nocyesioBaTeseil mpu GUKCHPOBAHHON cTparerun Ty jujgepa — depe3 NE_1(Zy).
Pasnosecue IlImaxeavbepea ¢ mumepom No 1 (StEP;) ectb Takoit Habop T 91O

% 1€ NE_\(71), (6)

/55(1 € Xy ul("il,é’f‘,1> > ul(i’l,f,l) V(L%fl € NEfl(i’),ffl S NEfl(f» (7)

B wacmmocmu, ocmopootcrioe (neccumucmuneckoe) pasnosecue IlImaxenvbepaa'? ¢ nu-

nepom N 1 ectb Takoit Habop T € StEP;, aro

X1 € arg max min ug(xq1,X_1),
z1€X1 x_1ENE_1(21)

X_1 € arg min ug(Xq1,X_1).
r_1ENE_1(Z1)
Onmumucmuueckoe pasnosecue [lImaxeavbepza ¢ manepom N 1 & € StEQO; onpenensercs
TaK ¥Ke, HO C 3aMEHOH min Ha max.

[ToBTopum, paBnosecue Illtakennbepra MoXKeT BO3HUKATHL, HAIIPUMED, KOTJIA OJIUH W3
UI'POKOB (JIUJIEp) JeaeT CBOil BbIOOD paHbIie apyrux (“BemoMmbix”’) u 3HaeT ux resn. Vim
KOT/Ia, OH OJIMH, & OJIHOTUITHBIX “BEIOMBIX  JIOCTATOYHO MHOI'O, YTOOBI KayKIbIil HE IIBITAJICS
IIPOCYUTHIBATH OOIIHE TIOC/Ie/ICTBUAA cBoero xoja. Kounennus St £, npeanonaraer 100po-
JKeJ1aTe/IbHOCTh MapTHEPOB K JIUJAEPY P BHIOOPE U3 SKBUBAJCHTHBIX I €0 BAPUAHTOB
(u3 X*), a StEP; — HemobpoXKeIaTeIbHOCTD; €CJIN JKe BBIOOD “BeJIOMBIX” OJJHO3HAYEH, TO
pasauinl Mexxay StEO u StE P ner. Ecim He pasimyaTh ONTUMACTHIECCKIE U IIECCUMUCTH-
YecKue pellleHsi, To MOXKHO onpeenuts StE = {StEO, StE P}

[ToBTOpuM paccyxkjenus: o “6opbde 3a jinjepcTBo’. CMbICT GOPLOBI 3a JIMJIEPCTBO, CKa-
xkeM, B urpe “Cemeitbiii criop” (“Battle of Sexes” - Puc. 1.1) takos. Paccmorpure Bo3MoXK-
HOCTb OJTHOMY W3 UI'DOKOB, Hampumep, Bukrtopy, coobmmrs apyromy (AnHe) cBoe perre-
aue: ¢pyTdos. DTa BOZMOKHOCTH CTABUT ero B nojoxkenue Illtakes6eprosekoro uaepa, n

2Hamm onpenenenns StEQ;, StEP; ne Tpagummonnnl. O6branoe ke StE ects, 3aberas Brmepes, IpocTo
SPE B nByx-crajuiiHoii urpe.
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03BOJIsIeT (POPCUPOBaAThH OoJIee BBITOAHOE J1jist cebst n3 nByXx HameBckux paBHoBecuii. Ana-
JIOTHYHO U JIJisl BTOPOrO UrpoKa. (A eCTh UTrphI, TJIe BBINOJHO, HA0OOPOT, YCTYIIUTD II€PBBIi
X071 - “60opbbe 3a He-muepeTBo”.) To ecth, moHsaTHE “OOPBHOBIT MPEIOIATAET, YTO PACCMAT-
puBaeMasi Urpa BJIOXKeHa B 00Jjiee MUPOKYIO, Tjle MOXKHO BBIOPATH, COBEPIIATD JIM TTEPBbIi
X0J1, Tonajiag B urpy c¢ perienueMm [llrakenmnoepra.

1.5 KooneparuBHbie pelniieHud - Ilapero-ontumym u saapo

B zaksodenune 0630pa Hanbosiee TUIMUIHBIX PENIEHNNH CTATUYECKUX UTD, HATIOMHUM TaKzKe
OCHOBHBIE TOHSTUS KOONEPAMUGHHIT PEIIEHUN, TO eCTh BO3MOXKHBIX HCXOJIOB NEPez080pos
YYIACTHUKOB. B JTaHHOM cjlydae MbI IJITAHUPYEM IIPUMEHSTh UX JJId TO YKe HEKOOIIePATHB-
HOIT WI'PBI, B KOTOPOiI paccMmarpuBanch Ham u npyrue permrennsi. CMbBICT 9TONO TaKOB: a
YTO ec/in Obl YYaCTHUKU TON UTPBHI BCTYIUIA B TIEPErOBOPBI, K KAKOMY COIVIAIIIEHUIO 3TO
Moryio Obl BecTn?

Onpenenenne 1.5.1 Haszosewm (cusbbiM) MmHoorcecmeom [Tapemo (Ilapemo-onmumymonm,
win “cuibHoit [Tapero-rpanutieii”’) MHOKeCTBO Hey Ty diiaeMbix 1o [lapero Touex (1cxo1oB),
TO €CTh MHOYKECTBO MCXOJI0B HEOJIOKUPYEMBIX-c1ab0 OoJIbIIoi Koauiueit 1:

P={z] Are X :u(x)>u(2)},
Caabas [lapemo-eparuya eCTh MHOYKECTBO MCXOI0B HEOJIOKHPYEMBIX-CHIBHO OOJIBIION KO-
ammmueit [: Py :={2| Ar e X :u(z) > u(2)}.

Nrak, [TapeTo-onTuMyM — 9TO TaKO€ COCTOSIHUE, B KOTOPOM HHUKTO U3 YYaCTHUKOB HE
MOXKET yBEJIMIUTH CBOEI'O BBIUTI'PHIIIA HE YMEHBIINUB BBIUTPHIIIA KOTO-TO APYTOro, a Caabblii
[Tapero-onTuMyM — 3TO COCTOsIHEE, HEYJIydIIaeMoe JJis BCeX cpasy (T.e., [0 CHJIbHOMY
JIOMUHUPOBAHKIO OOJIBITION KOAJIUITHN ).

YaurbiBas TakKe U BO3MOXKHOCTHU JIPYTUX KOAJUIIMI, MOJYIUM OJIMH U3 BapUaHTOB
olIpesiesIeHnsl SIIpa.

Onpepnenenne 1.5.2 Sdpom C = Cy (0ObIYHBIM, CIAOBIM SIIPOM) HA3BIBAETCS MHOZKE-
CTBO COCTOsIHUIT HEBJIOKUPYEMbIX HUKakoil koajmunueit T C I, npu 0ObIYHOM (CHIBHOM)
oupeesiennn 6okuposanus: T 6aokupyem BapuanT x € X ecin CylIecTByeT ajbTepHaTH-
Ba T; € X; (1 € T) Taxast, 4T0 Bce y4acTHUKH u3 T BBIUIPBLIBAIOT 110 CPABHEHUIO C T, T.e.'
up(Tr,x_7) > ur(xp, x_7) — upu JTOObIX AHCTBUAX T_p HE BXOASAIUX B KoaJunuio 1’
UTDOKOB.

Cusvrvim adpom Cg MOXKHO Ha3BaTh MHOYKECTBO COCTOSIHUIM, HEOJIOKHMPYEMBIX HUKA-
KOl KoaJsurueil mpu craboM OsiokupoBanun (4To o3navaer ur(Tr,zr_r) > ur(x) BMecTo
ur(ZTr,x_r) > ur(x) B onpenenennn Giokuposanus). Ho takoe momsitme B Teopuu He
yrnoTpebuTesbHo. YrorpeburesabHoe (ciaboe) sipo — 3T0 MHOXKECTBO BapHAHTOB, BHE KO-
TOPOT'O COTVIAINICHUN 346€00M0 OBITH HE MOXKET, & CHJILHOE - MeHee OUeBUIHAS KOHIIEIIITHA.
Erre nHy»kHO 106aBUTH, 9TO Si/]PO B TEPMUHAX UCXOHBIX CTPATETHil, a He BBIUTPHINIEH TOXKE
MAJIO YIIOTPEOUTETLHO, TIOCKOJIBbKY BO MHOIUX HUI'PAaX HEOUEBU/IHO, KAK OIMCATH BO3MOKHO-
CTU KOAJIMIINI, 0OCOOEHHO MaJsIbIX. Pa3inmdnble BapHaHTDI OIPEJIeIeHAN s/Ipa, CBI3aHHOIO C
UrPoii B HOPMAJIbHON hopme: a-s1po, [B-saapo, Y-saapo — cM. B Kaurax Mysen, 1985, 1991.

13]Ina map BEKTOPOB 3HAK > 3/eCh M Jajlee O3HAYAET >7#, a 3HaK > — MOKOMIIOHEHTHO Goibmie. B
CYIITHOCTH, 371€Ch BEKTOD BBIUTPBIMEH Koamumuu 1 OT ajJbTEPHATHBBI Z; CUJIBHO JOMHUHUDyeT (33>) Haj
BEKTODPOM BBIUTDBIIIEN OT aJIbTEPHATUBEI T;.
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Y1o0bI IPUMEHUTH OHATHE 1JIpa K UT'De 33JAHHON B HOPMAaJIbHOM (bopMe, HyZKHO JI0ro-
BOPUTDLCS, UTO CIUTATH “TOYKON Hecoriacus’, Wik HHade, ‘TOYKO yIpO3bl’ B IIEPErOBOPAX.
Ecth HEcKOIBKO ecTecTBEeHHBIX BapuaHTOB. VHOTIA, YIACTHUKKA CUUTAIOT, 9TO B CJIyvae
HeyCIlexa MX [IePEeroBOpoB Urpa momajier B paBHoBecue Hama. Ecim ono enmHCTBEHHO, TO
TaK MOXKHO MCKaTh COOTBETCTBYIOIIEE sI/IPO, MHAYe HYKHBI JIONOJHUTEIbHbBIE COOOPayKeHUsI.

AJIbTepHATHBHO, U JIOBOJILHO €CTECTBEHHO JJId CIydasd ‘yrpo3”; TOYKON HEeCOTrIacust st
KaKJION'0 UI'POKA CUYUTATH YPOBEHb €r0 MOJIE3HOCTU, 2aPaHMUPOSAHHOT TIPH OCTOPOKHOM
noBeeann. Torja sijipo HA3BIBAIOT (-sIJIDOM, W JJIsi UTPBI JABYX JIAIL 3TO HOHSATHE UMEET
OYEBUJHBIN CMBICII.

AHaIOrnvIHO, MOXKHO PACIHIUPUTH 9TO TMOHATHE U JJI ITPOU3BOJIHLHOIO UHUCIA UTPOKOB,
Hali/Id rapaHTUPOBAHHbBIE BBIUTPLINIH JTI000# Koasuiuu. Ho 31ech MoryT OBITH TOHKOCTH,
B KOTOpbIE MBIl BHUKATH He OyjieM, OTPaHUIUBIINCH TPOCTBIM CIyYaeM 2-X JIUI, U He 00Cy-
KJIast IPYTUX sijiep, KpoMe Q-sijipa.

Yupaxuenne. B pamkax o0Cy»K/1eHIsT KOOTIEPATUBHBIX PENTEeHUil, MOXKHO CDABHUTH JIJIsI
urpbl 2-x s genex Hama u genexx Kaman-Cmopoauackoro (M3BecTHBIE U3 IPYTUX Kyp-
COB) C Q-SIJIPOM.

1.6 HaxoxkeHne 1 conocTaB/jieHne Pa3HbIX perieHuii

ConocraBuM Bee BBEJIEHHbIE TIOHSITHsI PEIIeHIi Ha TIPUMepe e uHOi (6U-)MaTpUIHON UIPHI.

IIpumep 1.4 Cryaent u sk3amenarop ([Tonck periennit MaTpu9aHOil Urphi)

PacemorpuM runoTeTmdecKyo MOy IS0 JEHUBBIX CTYJIEHTOB U Oojiee-MeHee cTapa-
TeJIbHBIX IIperogaBareseil. 3a TOUKY oTcueTa BO3bMEM CIydaii, KOrjga CTYIeHT yUuT, a IIpe-
IIoJJaBaTeJib BHUMaTEC/JIbHO CMOTPHUT Ha 3K3aMCHE 3a Ha/JM4YUEM HIIIapraJiokK: CTYJCHT UMeeT
5, U yJ0BJIeTBOpeHIe mpenooBaresis oneHuM B 5 (em. Tabi. 5). Eciau npn BHEMATEIBHOM
9K3aMeHe CTYJEeHT He YUIUT, TO UMeeT OIEHKY 2, HO +1 OT IpUATHO IMPOBEJIEHHOTO B CEMe-
CTpe BpeMeHH, B IIeJIOM 3, a yA0BJIETBOPEHNE TIpenojioBareis 2. Ecim mpn HeBHIMATETHHOM
9K3aM€He, HO C JOIIOJIHUTEJIbHBIMU BOIIPpOCaMM, CTYACHT Yy4UT, TO UMEET OICHKY 5, HO -1
OT yTOMJIEHUS Ha dK3aMeHe, B 1eJIoM 4, a YJIOBJIETBOPEHNE MPEIToIoBaTe s ToXKe 9, HO -1
oT yromsienus, B mesoM 4. Eciu »ke B 9TOM ciIydae CTYJEHT He yduT, To uMeeT 3 (Bce ¥kKe
OH YTO-TO pacckazai) -1 or orapixa B cemectpe, Beero 4. OcCTanoch MpenoaoKuTh Ma-
Jioe MOpaJIbHOE YyI0BJIETBOpEHUE =3 IMPENoaBaTe/d OT IIJIOXOr0 SK3aMeHa, eIe HEMHOT'O
runore3, u noaydnMm urpy Tab. 9.

Crynent
Crparerun lapantup. | Pacuernbrit
u VauTh [MIopuTh | BBIUTPHINT | BBIUTPBIII
BBIMTPBIIIN (Y) (L)
[Ipemo- CmorpeTthb SoE 5 3
crporo (C) 5 SNE 2 2 5 *
naBa- MSITKO, HO 4 4
¢ Bonpocamu (B) | 4 3 NE 3* 4 nmun 3
Te/Tb Msrko, 6e3 5) 6
Borpocos (M) 3 3 NE 3* 3

Tabsmma 9: Urpa “Ox3amen”.

B no106HbIX (“MaTpuYHbIX”) Urpax ¢ KOHEYHBIME MHOXKECTBAMU CTPATEruil JBYX UIPO-
KOB JIET'KO IIPOBEPUTH HAJIUUNE JOMUHUPYIOIMINX CTPATErwil: JOCTATOYHO CPABHUTL BEKTOD
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seiurpoieii (5,4,5) npu crparerun “Yuauts” ¢ Bekropom (3,4,6)- “IITnopurs”, 4TobbI 3aMe-
TUTb, 9YTO OHU HECPABHUMBI, CJIEJIOBATEILHO JOMUHUPYIONIUX CTPATEruil y CTYJIeHTa HET,
TOr/Ia ¥ JOMHHUPYIONEro pasHosecus ner: IDE = ().

OcropokHoe paBHOBeCHEe MPAKTUIECKN HINETCs] TaK: WTPOK BBIOMPAONINN CTPOKH B
KaKJION CTPOKe HAXOJIUT CBOIl rapaHTUPOBAHHBIN BBIMIPHINI (TO €CTh MUHUMYM B CTDPO-
Ke), a 3aTeM B Ka4eCTBe DelleHHsl IPUHUMAET CTPOKY WM CTPOKHU ¢ MAKCHMAJbHBIM Ta-
PAHTUPOBAHHBIM BBIUTPBINIEM. AHAJOIMYHO MOCTYIAET CO CTOJOIAMHU UI'POK BBIOHMPAIO-
it crosbnbl. B jannom ciydae JBe HMXKHHE KJIETKUA - CPEIU OCTOPOXKHBIX PEITeHui
MM = {(B,Y),(M,¥)}. BosmoxkHO, mpu 0IHOKPATHOIT BCTpede HEKOTOPOil TPYIIIIbL ¢ HEKO-
TOPBIM (BIIEPBbBIE MPUIJIAIIEHHBIM B YHUBEPCUTET) TIPENojaBaTesieM TaKoe OCTOPOXKHOe pe-
IIeHNe peaJTuCTUIHO. Halre ykKe MOYKHO OXKHJIaTh, YTO MOIYJIANNA CTYIEHTOB 3HAET 110 MPO-
IIJIOMY OIBITY TUIUIHYIO CTPATErHIo TperoiaBare)is(-jeii), Torga ymectaee nckarb NE.

MmuoxxkecTtBo H31mmeBcknx paBHOBecHii uieM 1epedOpoM BeeX KJIETOK; PABHOBECUS —
9TO KJIETKU U3 KOTOPBIX IEPBOMY YYACTHUKY HE BBITOJIHO “YHTHU BBEPX UJIU BHU3 , & BTOPOMY
- “YiiTH B CTOPOHY” - TO €CTh CMEHUTH CTPATETHIO TPU (PUKCHPOBAHHOMN 1Y2KOIl; 3/1eCh TAKNX
tpu: NE = {(C,¥),(B,II),(M,II)}. Iocreanee nanbosee 6aronpusTHO JJIsd CTYACHTOB,
HO €r0 PeAJIMCTUIHOCTh COMHUTEIbHA, €CJIH MPEIo/IaBaTe/In CKJIOHHBI 0TOPAChIBATL CJ1a00
JIOMUHUPYEMbIE CTPATCIHUH.

Nrepanmonno negoMmuaupyemoe (ciabo) muoxectso I N DW urem mocsie1oBaTesb-
HBIM HCKJIIOUEHNEM W3 UTPbI JJOMUHUPYEMBIX CTPOK W cToJIOOB. Ha mepBom tmmare paccy-
Kkjennii crparerns B=(4,3)>M=(3,3) ciabo momunupyer ui M, a y cTyjieHTa HET JTOMUHY-
poBanus (MHAaYE ObI MbI OIHOBPEMEHHO OTOPOCHJIN 1 €r0 JIOMUHUPYeMble crparerun ). Takum
obpaszoMm, ecjin 00 THUIIA UI'POKOB JEHCTBUTEIHLHO OTOPACHIBAIOT CJ1a00 JOMUHUPYEMbIE CTPa-
TErUU U 3HAKOT MMapTHEpa, TO cTparerus M HEBO3ZMOXKHA, U [0 CyTH PACCMATPUBAETCS WI-
pa 2x2: {(C,¥Y),(C,1I),(B,Y),(B,II)}. Torma maa crymenta crparerus Y=(5,4)>111=(3,4),
U TIOCJIeJTHSIA HA BTOPOM IIIare PacCyzKJIeHUil 0TOpachIBaeTCs, ITO MOHSITHO MPeNojiaBaTe-
o, ocraercst urpa 2x1: {(C,¥),(B,Y)}. Anasoruuto, Ha TpPeThEM IIIare, Mo PAIMOHATLHO-
cru npenojasaress, ocranercs urpa 1x1: INDW=SoE= {(C,¥)}, To ectb urepanuonto-
HEJIOMIUHUPYEMOE MHOXKECTBO CBEJIOCH K OJHO3HATHOMY I10 BHIUTI'PBIIIIAM UCXO/TY U ABJISETCS
nodTomy SoE. Hamporus, 1o cruibHOMY JOMIHUPOBAHUIO 3/1€CH HEIB3sT OTOPOCHTDH HI OJTHOM

crparerun, modromy INDS - 510 Best mexojHas urpa.

Pemntenne IItakensbepra, eciu jjiep - mepBblil UTPOK, UINEM, TPUITICHIBAA KAXK IO
CTpaTeruu (CTpOKe) pac4deTHbIe OIICHKU €I'0 BbIUI'DbIIIa, C YI€TOM OTBETHOI'O XO/ ITapTHEPa
(Hsmesckoro orkinka). Cpean HUX Hawrydineit jijist Hero sipiasgercss C=5, mosToMmy periie-
aue StE=(C,¥Y)=(5,5). Ecim 651 smecto (5,5) B xierxe (C,Y) 6butu pomrpsmm (3.5,5), To mpernoiasa-
TeJIb, IIPOCUYNTHIBAsl BADUAHTHI, OKa3aJicsd Obl B HesicHOM mojoxkenun. Cryaenty upu (B) 6espazimdno, cbl-
rpats (V) uan (III). Ilpu onTuMuCTHIECKOH TIO3UIMK [IpenoaBaTesisi, oH Beiopas 661 StEO=(B,Y)=(4,4),
a npu neccumucrudeckoit StEP= (C,¥)= (3.5,5).

C mpyroit cTopoHsl, eciu Gbl B paBoil HuKHelt kierke crosuio (M,I1)=(4,6), To cTyieHTsI, B ciiydae
X OPTAaHU30BAHHOCTH M HEOPTAHM30BAHHOCTH IIPEIOoIaBaTe e, MOTJIN Obl BHICTYIHUTH JUIEPOM U (HPOpCH-
poBaTh BapuauT StEy=(M,III)=(4,6).

Pasnosecue I[llrakenbbepra tuna StE) peajMcTHYHO, €C/IM IIPEIoaBaTe/b HaJIeeTCs
3apaboTaTh y CTYJEHTOB HEKOTOPYIO JIMIHYIO PEIyTanuio (Hampumep, “‘crpororo”), u TeM
caMbIM JIUJIUPOBATHL B urpe. Kcim ke npeamer npuHuMaeT OOJIbIas TPYIIa IperoaBare-
JIel, TO ero JIMYHbIE YCUJIUsS MaJIO U3MEHAT PEeIyTaIuio “TIONyJ/IAIUun IIpernojasaresneit’; u,
COOTBETCTBEHHO, IOBEJIEHNE CTYJIEHTOB - TOIJIA JIUJEPCTBO M COOTBETCTBYIOIIECE pelleHne
StE menpasmononobubl. Tereph momnpodyem mpeacTaBUTh, 9TO HPEogaBaTe I 3a CTOJIOM
[IEPErOBOPOB HAILINA ¢ KOJLIEKTHBOM CTYJCHTOB ODIIee PEIeHUe, TO €CTh JIEMEHT siIPA.

Jns HaxoXKeHus sifipa, n3 MHokecTBa caabo-lIlaperoBeknx mexomos
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Pw = {(C,Y),(M,¥),(M,III) }= {(5,5),(3,5),(3,6)} (To ecTb n3 MHOXKECTBA HEOIOKIPYEMOTO
BONIBIIION KoAHIETt ) Hy2KHO OTOPOCUTD UCXO/IbI, B KOTOPBIX MEHBIITHE KOAJUIAHI HOJIY YAI0T
MeHee CBOEr0 rapaHTUPOBAHHOI'O BHIMTPHIIIA. B KauecTBe MHINBUILYIHHO- TapaHTHPOBAHHO-
'O BBIAIPBIIIA IIPU HAXOXKJICHUH SIAPA JTOBOJILHO PEATUCTHYHBLIM OyIeT B3ATh OXKUIACMBIC
(Ho He dakTHYecKne) 3HAYEHUS MOJE3HOCTEHl pAcCMATPUBAIONINECS] B MaKCUMUHE; BeJlb
UMEHHO UX KayKJIBII MUIPOK MOXKET cebe TapaHTHPOBAThL He3a6ucumo om deticmeutd napm-
Hepos. 311ech MpernojaBaTe/ib MOKET TapaHTHPOBaTh cebe 3, a CTYACHT 4, II03TOMY HUKAKHIE
BapuaHThl He orOporensr: (3,4)<(5,5), (3,4)<(3,5), (3,4)<(3,6), u C' = Py .

Anasormano n3 cuisnoit [lapero-rpanunst P = C ={(C,Y), (M,II)}={(5,5), (3,6)}
HOJIy UM CHJIBHOE sIJIPO, COBIQJIAIONIEE 3/1eCh C Heli.

Ha 1iepBblit B31UIsifI, €/ IeperoBopbl HAUMHAIUCH U3 cuTyanun pemenns [Itakenn6ep-
ra, TO PEATUCTUIHBIM OyJIeT IIPEeNoIaraTh, 4To IMpPernoJaBaTed B HIX B KAUeCTBE aJlbTep-
HATHUBBI JOTOBOPEHHOCTSIM (TOYKM YI'PO3bI) CTAHYT BBIJBUIATH HE CBON rapaHTUPOBAHHBIIL
BeIUTPHIT 3, a Bemrpein 5 B Touke (C,Y). Torma supo morso 6b1 cysures g0 (C,V). Ho
9TOT BapHUAHT IPABJIONOI00EH TOJIBKO NMpH ‘a0’ opraHu3alii KOAJUIUNA CTYJIEHTOB,
BeJIb CTYJIEHThI MOI'YT OTBeTUTh KOHTpyrposoii (I11). A BBojg “cuity u ciabocTs” Koaumumii
MBI Y2K€ OTCTYII/IN ObI OT CTAHJIAPTHON KOHIEIIIUH SI/Ipa.

g noucka perennss Hama B cMelIaHHBIX CTpaTerusax, o603HAYUM TPH CTPATE-
run npenogasaresss 0 < (s,v,m) : s+ v+ m = 1, u nBe crparernn cryaeHta u, (1 — u).
Hawm nyxHO Haiitu napy [(s,v,m),u], mpu KOTOpPOi TOIMYJIAIHs CTYIEHTOB U IIPerojiaBa-
TeJiell He M3MEHSIeT BEPOATHOCTU CBOUX “IUCTBIX  XOJI0B. [IOCKOBKY peleHnst B IUCTBIX
craTerusax BCerja MPUCYTCTBYIOT Cpeju perenuii B ememanubix, 1o NE, C {[(s,v,m) =
(1,0,0),u = 1},[(s,v,m) = (0,1,0),u = 0],[(s,v,m) = (0,0,1),u = 0]}. Ho 6ymyr m
cpenn N E,, eme Kakue-m6o (npobuble) pemenus? B manHOi 3/1a19€ - Ja, TOJIBKO B CMECH
0 < v < 1. Ilpu sro6om HerpuBnasibaoMm 0 < u < 1 wmcrast crparerus npenojasaress (C)
OKa3bIBAETCS CTPOTO BBITOJIHEE TPOUNX, & OTKJINKOM Ha Hee Oyer (V). Hanporus, Bce cmecn
(s,v,m) = (0,v,1—v): 0 <wv <1 gaor crygenry oxunaeMblit Bbrurpsi ot (111) Gosbire,
gem ot (Y), orksmkoM ke Ha (I1I) moxkeT GpITh JI060€ (5, v, M) = (0,v,1—v): 0 <wv < 1.

Boobiiie roBopsi, B 110/100HBIX 3a1a4uax mmouck N F,, BegeTcs 1mepebopoM TUIIoTe3 O EJIbIX
(0,1) 3HAYEHUMSIX HEKOTOPBIX MEPEMEHHBIX U PEIEHNeM ypPABHEHUH OTHOCUTEBHO CHCTEMBI
npounx (IpejrnosaraeMbiX JPOOHBIME) [EPEMEHHbIX (3/1eCh - TOJIBKO v). YPaBHEHUS CO-
CTaBJISTIOTCS COOTBETCTBEHHO I'MIIOTE3€ PAIMOHAIBHOCTH BEIOOPA: BCE CTPATErUH C JPOOHBIM
3HAYEHUEM JIOJIZKHDI JaBaTh OJIMHAKOBBIA BLIMIPHILL.

Criocob nmaxoxienuss NEm meromom mepebopa 6a3ucos takos. [Ipsimoe u jBoiicTBeH-
HOEe DelleHns HafijieHHble (OJHO3HAYHO) 10 6a3ucy npupaBHeHHOMY K BekTopy (1,1,...,1)
JIOJIZKHBI JIABATh PABHOBBITOJIHOCTD KasK 10 OA3MCHO CcTpaTernn m He OOJIBIIYI0 BBITOI-
HOCTbD JII00O# He-0a3ucHOil. DTO HeobXoMMoe U JocTaTouHoe ycioprue NEm.

CornocrTaByieHe KOHIIENIIU pereHnii

B Kakux cuTyanusgx JOTMYHO NPUMEHSATH KaKue U3 KOHIENui pemenuii? 113 npume-
POB MBI YK€ BHJIEJIN, 9TO TPYAHO JaTh OJHO3HAUHBINA OTBET, BLIOOP peIlaeTcsd MHTYUIUEH,
3HaHHEM OCOGEHHOCTeH KOHKPETHBIX yYIaCTHUKOB M CUTYaIlud. BOT, cKaykKeM, JBE IIPOCTLIC
urpsl (em. Janwmmos 2001).

Ann \ Bob =z Yy Ann \ Bob =z y
a [7,99 [ 1 -1000 a[33(NE)[0.1
b [8.,00 [1.100 (NE) b[1.,0 22 (NE)
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B nepgoit y Annbl ciabo-jpoMuHupyolias crparerus b, u ucxon (b,y) saBiserca pa-
3YMHBIM PelIeHueM U 10 ¢IaboMy JOMUHUPOBAHMIO, U €MHCTBEHHBIM paBHOBecueM Haia.
[TosTomy, 3Hast meau JApyr JApyra, WX Urpas OJHOKPATHYIO UIPY B MOIMYJISIIAA, UTPOKU
JIOJIPKHBI OBl OCTAHOBUTBLCS Ha ToM pertennu. Ho eciim Bob jomyckaer XoTh MaJiyio Be-
POSITHOCTB TOrO, UT0 AHHa 13 Ge3pas3INIHBbIX JIJId Hee (Ipu oxKujaemoii crparerun Boba
y) MOXKeT BBIOpaTh @, TOIJIA OCTOPOXKHOCTH TPEOYeT OT HEro CXOAUTh T, & TepsieT OH OT
5TOro HeMHOro. [losroMy, ocTopoXKHasi cTparerus u MakKCUMUHHOE pererue (b, ) BIOJIHE
peainCTUIHb.

Bo Bropoit urpe Bepxuee u3z HameBckux paBHOBecwii ¢ BeUrphImaMu (3,3) BBITOIHEE
HIZKHETO, U B CJIydae TeperoBOpOB OHO MOKET ObITh TOYKOI COralieHusi, IpuieM yCToli-
quBoro. Ho mpu oJfHOKpaTHOIl UIpe BTEMHYIO KaXKJIblii MOYKET OCTOPOKHUYATH, U CPEJIn
nByx Hsmepckux perenuii BLIOUpaTh TO, IJle BbIIE TapaHTUPOBAHHBIN BBIUIPHIIL, TO €CTh
xymmree: MM={(b,y)}. Yro peammctudanee - TpyaHO cKazaTh. Tak, BHIOOD KOHIENIHN
peniennst ObIBAET HETPUBHUAJIEH, U JIOJIZKEH yIUTHIBATH NH(MOPMAIMOHHBIE OCOOEHHOCTH CH-
TYaIn, JOMOJHUTEIbHBIE CBeleHns1 00 urpokax. (Mbrl ere ocTaHOBUMCS Ha Ujiee yHUBED-
CaJIbHOI KOHIIEIIUK C SIBHBIMU OXKHJIAHUSIMU. )

Teneps — 0 cooTHoleHnn KoorepaTuBHbiX Kourenuit (P, Cy, Py ) ¢ pasjindHbIMuI
HeKoollepaTuBHbIe pemrenuamu. He Bcerma, Ho

4acTo pe3yJibTaTbl HEKOOIIEPATUBHOT'O MOBEJIEHNUS OKA3bIBAIOTCS HE OINITUMAJIb-
HbiMU 110 Ilapero,

KaK IIOKa3bIBalOT CJIEAYIOIIUEe IIPUMEPDbI.

IIpumep 1.5 Tlokaxkem paszHOOOpa3zme BO3MOXKHBIX CHUTYAIUil CcO8NAJEHUA UAU HECOB-
nadenus HEKOONEPAMUSHLT PeULeHUT ¢ KOONEPATUGHbLMU Ha IIPUMepax.

B wactHoCTH, MOXKHO pazobpaTh BCE CHMMETPUYHBIE UTPHI 2 X 2 C HEOJMHAKOBBIMU
BBIUT'DbINIaMM Ka2KI0I'0 YIYaCTHHKaA. ILJI?I 9TOI'0 AOCTATOYHO IIOCMOTPETH BCE Pa3J/IMYHbIC (C
TOYHOCTBIO JI0 MIEPeCTAaHOBOK) pactooxkerust duces 0,1,2,3 o MaTpuiie, u JOMOJHATH UX
CUMMETPHUIHO TOJIE3HOCTSIMU BTOPOTO MIPOKa. HecKoJbKO MOM0OHBIX UI'P W OJIHA WIpa C
JaCTUIHO-COBIAIAIONINME BBHIUTPHIIIIAMUI ITPUBE/ICHBI B TaOJIHIIE:

Urpsr, tiie nodbpoBosibHas 3¢ @PeKTUBHAS KOONepalus:

-rapaHTUpoBaHa, cumMerpuyna: 'Cumbuo3"  -Bo3moxkHa, cummeTp.: "Tonmbko mozosu"
0 1 0 3 NE 2 0 ve 1 0

0 2 0 1 ¢ 2 1 1 2
2 spE 3 1 SpE 2 1 Ng 93 2 NE 3

1 3 C 3 C 2 C 0 3 C 0 3 c

-BepogaTHA, nHecumMerpudHa: "[lprmrara -HerrpaBaonooona: "Jlunemma zaxit."

0 NE 3 0 NE 3 pe 1 0 spe 1 0

0 2 c 0 1 c 1 3 p 1 3

NE 2 1 NE 1 2 3 | ne 3 3 2

3 C 1 3 C 2 C 0 P 3 C 0 2

Tabmuma 10: Hanbostee Tunmanbie urpbl 2x2 u npobjiemMa COBHAJICHUS HEKOOITePpATHUBHBIX
pelIeHn ¢ KooepaTUuBHbIMU.

B rabauie 10 npejcraBieHbl HEKOTOPbIe Ciydan (He-)COBHAJEHMsI KOOIEPATHBHBIX U
HEKOOIIEPATUBHBIX pertieHuii urp 2x2 (MOJHBINH WX 0030p MPEJJIAraeTcst KaK YIPaKHEHUe).
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B nepgoii urpe tuna "Cumbuos"ydacTHukaM He3adeM BCTYIIATH B IEPETOBOPBI: HAMITY YIlIee
perenrie u3 sipa (C) u rak cuabHO jomunupyomiee (SDE). Bo Bropoii - anamorununo, ¢
TOM pasHUIIEli, YTO eCTh €Ille JiBa HECUMMETPUYHBIX [TOTeHInAILHBIX corarmenust (C), 0HO
BBITOJIHOE JIJIT OJIHOTO, a JIpyroe jjis jpyroro. Ho HecuMMeTpuyHbIE 3/1€Ch HEYCTOWINBBI
OTHOCHTEJILHO HeKoorepaTuBHOro nopejenns. B urpe "Ilpimisara" (k1o GbicTpee KIIIOHET
no6bray) asa Hamesckux pasaosecus (N), 06a u3 sijipa, HO OJIHO BBITOJIHEE JJIsi OJJHOTO, a
JIpyroe Jijisi JIpyroro. To cosjpaer 6opb0y 3a JIMIEPCTBO: KTO HEPBLINA 3aifiMeT BBINOIHYIO
MO3UTINI0. DTO OC/IOKHsET TieperoBopbl. Urpa "Tosbko mo3osu' ieMoHCcTpUpPYET JiBa yCTOM-
YUBBIX COCTOSIHUSI, €CJIM OHA HAXOUTCA He B JIyUIlleM, TO OJIHOMY U3 IAPTHEPOB JIOCTATOYHO
MPEJIOYKUTH MEPEKTIOUNTHLCA B JTydIllee — U TapTHEP COTJIACUTCA. deTBepTas mapa urp THIa
" JInsieMMBbI 3aK/II0UE€HHBIX " TPEJICTaBIAET CUTYAINIO, I/l B3aUMOBBITOIHBI BADUAHT €CTh,
HO YCTOMYMBBI KOMIIPOMHUCC MaJIOBEPOATEH WJIN Jake HEBO3MOKEH, €CJIM He MPUHYKIATh
K BBITIOJIHEHUIO COTJIAIIIEHUSI.

1.7 JlomosiHUTE/IbHBIE TPUMeEPHI PeIleHnii B HeITPEePhIBHBIX MI'Pax

n NE,,

C6A3b MAMPUUHHIT ULD C AUHETHBLM NPOPAMMUPOSAHUEM U Hazodcdenue N E,,.
Joxkazaresnscro Coezcrsust 2.1 [71s1 aHTATOHUCTHYECKIX KOHEUHBIX (T.€. “MaTpuIHbIX)
UI'p JABYX JIMI] MOXKHO IIPOBOJUTBH U HE3aBUCUMO OT TeopeMbl Hama, yepes jmneitnoe mpo-
rpaMMUPOBaHKe, KOTOPOe JlaeT TakzKe cnocob noucka pemenuit N E,, Ui 9TUX UTP.
s sroro 3amady 1-ro Urpoka 3amuceBAlOT B (hOpMe MAKCUMU3AIMN (HEU3BECTHOMN
UI'POKa 3apatee) IEHbI UIPBI Ug 110 HEPEMEHHBIM U, [, (T7e [ = 0) IPU OrPAHUICHUAX

p= 07 Z/Jk = 17 Uak > Us (k: 17"'7”2)7

re a € IR™ — cronbipl Marpumpl miarexkeit (af) = (u (2], 2%)). Buecs orpanmuenns
THUIIA > BBIPAXKAIOT TUHOTE3y 1-T0 0 HEBJIATOIPUSTHOM TIOBEICHUN TPOTUBHUKA (MAKCHMUH,
KOTOPBIIl COBIIAQJIAET 3/IECh C CEJJIOM M3-33 AHTArOHU3MA UIPbI). JIerko IMpoOBEpUTH, UTO
3a/ia9a MPOTUBHUKA €CTh JIBOMICTBEHHAs K OIMCAaHHOM 3a1a1ue. B 00enx JBOMCTBEHHBIX JPYT
APYTY 3a7adax €CTb JOIYCTUMBIE PEeIeHUsd, CJIeJOBATEIbHO CAMILJIEKC- METOJIOM MOZKHO
HaliTu celytoByIo mapy B urpe G,,. Ona saBisgerca u HameBckoil mapoit 1 MaKCUMITHOM, TI0
CMBICJIy HEPABEHCTB — OI'PAHUYCHUI.

st corygas GumaTpudHoil (TO ecTb He 00s3aTeIbHO aHTATOHUCTHYECKOI ) NP 3a,/1a4u
UIPOKOB HE OKaXKyTCsl JIBOMCTBEHHBIMU JPYT K JApyry, u mouck N FE,, MeToa0M JIMHEHHOIrO
IIporpaMMUPOBaHUsI He ovueBHuieH. Bee xKe ero obiast ujest - mepedbop BO3MOXKHBIX 0a31COB
(HAOOPOB AKTUBHBIX OrPAHUYEHUIT) COXpaHsieT IEHHOCTh JIJIs TIOUCKa pereHuit. B cymHo-
CTH, HY?KHO IIlepedpaTh BCE I'MIIOTE3bl O BO3MOYKHBIX KOMOMHAIMSAX CTpATErnii IpuMeHsie-
MBIX C HEHYJICBOII MHTEHCHBHOCTBIO (3TO He Beerja Bce crparerun!), jjist 000X UTPOKOB.
Hampumep, paccMoTpuM MOBTOPSIONLYIOCS UIPY MaTepu C CBIHOM M3 U3BECTHOI'O JIETCKOI'O
crumka.'* ChlHy MOTYT naBaTh valle WIH peyke KapMaHHbIe JICHbIH, B 3aBHCHMOCTH OT
TOr0, YacTO JIK OT HEro NmaxHeT TaDaKOM, a €C/IM MaXHEeT CHTrapaM# - TO MOpoTh. [locun-
TafiTe BEpOATHOCTU (CMEIIaHHbIe CTPATEruH) TIPU TaKoil, HAPUMep, MATPUIIE BBIUIPHIIIEit

14« | chIH KypuJI curapsl 10 py6i/Iio 3a mryKy. MaTh, y3HaB 06 3TOM, Jajla CBIHY HOPKY: He KypPH CUTApPhI,

a KypHu MaxopKy.”
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(CyObeKTUBHBIX ITOJIE3HOCTEMN) HCXO/IOB:

Cerr Mars  JlaBaTh He maparp IlopoThb
He xypurs |+ 0,40 +1,—2 —5,-5
Kypurb |+2,-2 +0,-1 —4,—4
Curapbt |+1,-5 —1,—4 -3,-3

Pemenne NFE,, okaxKeTcs BKJIIOYAIONIUM TOJBKO MEPBBIE JIBE CTPATETHU U y MATEPu U y
CBIHA.

s mpocToro ciydas OMMATPpUIHONW UIPbl 2 X 2 Takxke MoxkHO Haitu N E,, rpadu-
decku, crpos dbyHkimu (wim orobpaxenus) X*;(x_;) — OTKJIMKU UIPOKOB HA JIEHCTBUSI
[APTHEPOB; UX II€PECeUYeHNe OKAYKETCA PABHOBECUEM. DTY K€ MJICI0 HAXOXKICHUS PEeIIeHUs
JII HEAHTArOHUCTUIECKOM UTPBI, JIJazKe ¢ OOJIBIIIIM YHCJIOM CTPATErnii, MOXKHO PEATM30BaATh
U B TEDMHUHAX CHCTEMbI DABEHCTB M HEPABEHCTB: BCe aKTUBHbIE (MMEOIIe HeHYJIeBOi Bec)
CTpaTerny UrPOKa JIOJKHBI OBITH PABHOBBINOJIHBI, & HEaKTHBHBIE MeHee BBITOJIHBI. [lepe-
Oupast Bce MOTEeHIMaIbHbIe Oa3uchl (HAOOPbI AKTUBHBIX CTPATEruil) HaiijieM Te, B KOTOPhIX
cucTeMa COBMeCTHa, TO ecThb N FE,.

Pemenune NE,, MOXXHO HafiTH TakzKe Ha KOMIILIOTEPE MHOTOKPATHLIMU HTEPAIUSIMU,
OIMPasiCh Ha CJIEYIONLY0 TeopeMmy [cm.?? |.

Teopema 1 (Bpayna-Ixkekcon) [Tycmv 6 nosmopaowetics mampuwhot (anmazo-
nucmuueckoti) uepe 06YyT Auy KaxHcowd u2pox npu 6vbOPe C60€20 OMKAUKA HA KaAHCAOT
UMEPAUUL CHUMAET, NPOULAYIO CPEOHION “ACTNOMY, ¢ KOMOPOT 6ulbuUpasact KOHKDPEemHas
CIMpPamezus NapmMHepPa 3a 6ePoAMHOCMb ee bydyusezo nosassernus. Tozda smu umepayuu
ACUMNMOMUNECKYU, CTO0AMCA K snemenmy u3 N E,,.

Jlannag TeopeMa CITy2KHUT Tak:Ke nujeitnoit onopoit nouatud N F,,. Ee ciioxknoe mokazare b
CTBO HE IPUBOJIUM.

[Ipu mHaxoxkjenun paBHOBecHd 10 Hamry, ocobeHHO B UI'pax ¢ HENPEPBIBHBIMU CTPAaTE-
TUSIMU, MOYKHO BOCIIOJIb30BAThCS MOHATHEM PpyHkyuu (omobpascenus) omrauka F;(x_;) =
X*i(z_;) onpenenennom B (4). Torma moxuo nepedopmysuposars onpejenenne NE Tak:

Touka T sasasemces pasrosecuem no Howy m. u m. m., xozda

31ech paBeHCTBO — ecu dyHKImU F;(.) ABISIOTCS OJHO3HAYHBIME, TOTJIA HAIIEBCKOE
paBHOBecHe 33J]aeTcsd IIPOCTO CUCTEMOIT ypaBHEHUIT 1 COOTBETCTBEHHO BBIYUCJ/IAECTCS.
Haitnem stum nmyrem NE; StE B npumepe urpbl ¢ HellpepbIBHBIMEU CTPATETUSIMU.

IIpumep 1.6 Psxerups (uam opran HAIOrOOOJIOXKEHNsT) BBIOUPAIOT, KAKYIO JIOI0 T €
[0, 1] BasIOBOIt BHIpYUKH Y 3a0upaTh y dupMbl. OHI OPU STOM MAKCHMU3UPYIOT (DYHKITHIO
suyia T(7T,y) = Ty, TO eCThb XKeJIAIT 00oJIbIIe oy YnTh. Pupma nmeer GyHKIWO T(T,Y) =
(1 — 7)y — %%, TO ecTb MaKCUMM3UpYyeT NPHUOLLIL NPU KBaJApaTHIHON (DYHKIUM 3aTpaT
BbIOMpasg o0beM mpojaxk y > 0. Haitmem perenust Toif UTphbl IPU PA3JIMIHBIX THIIOTE3aX
0 noBesieHn: 1)0cTOpOKHOM, 2)“6sin30pyKoM” (CHTYaTHBHOM ), 3)KOT/Ia PIKETUPBI - JIHJEP
UTPBI, 3HAIOMIWIA TN W TPOCUYUTHIBAIONINI OTBETHI (PUPMBI.

1) Ocropoxkuoe pasuosecue (MM). Ouo He 04YeHb NPABIONOJOOHO B PACCMATPUBAE-
MOl CHUTyaIuu: BeJIb YIaCTHUKHU JIOJIZKHBI ObI 3HATH XOJIbI JPYT JApyra; HO Haiigem M M s
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npumepa. Camoe Xyjiiee, 4To MOXKeT ¢IeJaTh (hupMa ¢ TOYKH 3PEHUsT PIKETHPa — He Bbl-
mycturh Hudero: y = 0. Ilpu 9170M paKeTupy Bee paBHO, Kakylo oo T € [0, 1] ycraHoBUTS.
C Apyroit CTOPOHBI, caMoe Xy/IIIee, YTO MOYKET CJeJIaTh PIKETUP € TOUYKU 3peHust (PUPMBbI
— YCTAHOBHUTL MakcuMaJsbHyio 7 = 1. [Ipu sTom dupma MakcuMuzupyeT npudbLIbL
m(y) =1 -7y -y
HaxoaumM byHKIMIO OTK/IMKA, TPUPABHSAB IPOU3BOIHYIO 3TOH (DYHKIUY 10 | K HYJIIO:
y(r) = (1—1)/2,
pasroe Hyso nipu 7 = 1. Takum obpaszom, ocropoxkuoe pasaoBecue MM = [0,1] x 0 >
(7. 9).

2) Pasrosecne o Hamy (NE). Ilpu m060M HEHYJIEBOM BBIYCKe Y GIM30PYKOMY P3-
KETY BBITOJIHO YCTAHOBUTH MakcuMasbHyo joio (7 = 1). Tlosromy ero (MHOro3HaIHOI)
dyukImeit oTKIMKa OyIeT:

™ (y)=1upny >0; 7*(y)=[0,1] upu y > 0.
Oynknus otkianka GupMer y*(7) nomydena soimme. Pemus cucremy {7°(y) 3 7, y*(7) = y},
HaiijieM ejuHCcTBeHHOEe Hammesckoe pasroBecue (T,y) = (1,0), KoTopoe coBmaaer ¢ oHUM
13 OCTOPOYKHBIX, I09TOMY SABJISIETCS W CEJIJIOM.

3) Pasrorecue no lrakensbepry (StE) (nmmmep — paker). Paker 3naer dyHKIu0O 01-

KJIUKa (PUPMbI, U MOJCTABJISIA €€ B CBOIO IEJIEBYIO (DYHKIIUIO, MAKCUMUZUPYET

T(1—17)/2.
OudeBn/IHO, MAKCHMYM JIOCTHIA€TCsI [IPU YypOBHE T = 1/2, WeMy COOTBETCTBYET YPOBEHb
BhIIyCKa y = 1/4.

4) TTapero-onrrumym (P). Eciin npejnosarars, 9ro pupma CriocobHa mepeaBaTh PIKeTy
HE TOJIBKO HAJIOT, HO M (PUKCHPOBAHHYIO CyMMY 7, TO [IapeTo-onTuMyM MOXKHO HAaiiTH Kak
MaKCUMyM CyMMBI 1ieieBbixX yHkiwit. [lomyaum P = {7 =0,y =1/2, r € [0,1/2]} (31ech
ke u crabbrii [Tapero-ontumym). DToT HMCEXOI AOCTHKUM, ecin dbupMa oberaer pIKeTy
HEKOTOPYIO CyMMY 7 3a HyJIeBOii HaJsior (KoorepaTuBHOe noBe/ieHue). O4YeBuiHO, 9TO HU OJI-
HO U3 [ePEUnC/IeHHBIX HEKOOIIEPATUBHBIX paBHOBeCHil He saBJisiercs [lapeTo-onTuMasbHbIM.

5) dapo (Cy ). Kakosa yromMsiHyTast cymma r J0CTUKUMas B ieperosopax? Touku sjpa
He JIOJIZKHbI 6JIOKMPOBATHLCSI HU OJ[HON KOAJIUIIMETi: H KOAIUIueli 13 000nX yIacTHUKOB (T.e.
JOJIZKHBI TIPHHA/IeXRaTh c1aboii [lapero-rpanuniie), HI KoauImedl u3 OJHOTO yIaCTHUKA.
Eciu B kKauecTBe MHMBHLYAJIBLHO JOCTHKUMbIX BHIUTPBIIIEl GepeM rapaHTUPOBAHHBIE MU-
numakcrvie Beiurpeim T(7,y) = 0, 7(7,y) = 0, To sijpo cocrout u3 Beex Touek P. Ecu xke
CYUTATH, YTO JUAUPYIOIIEE TIOJIOKEHNE PIKETa U3BECTHO 000MM YIACTHUKAM, TO OH CIUTACT
rapaHTUPOBAHHBIM JIOXOJOM CBOIi jox0 1/8 moctmxkumbiii B pasaosecun I1Itakennbepra,
torga sapo Mensie [Tapero-rpamuie: C' = {r =0, y = 1/2, r € [0,1/2]}.

IIpumep 1.7 Ilyctb ecth oTpacib ¢ dyHKIMEH 1eHbl P 0T CyMMapHOTo BBITyCKa, Y =
> y; (obparnoit dynknueit cnpoca) suna P(Y) =40 — 2Y. Ilycts ectb n > 1 0mHAKOBBIX
KOHKYPEHTOB ¢ = 1,...,n C JIMHEHHBIMHU U3JEPKKAMU, TO €CThb C TOCTOSHHBIMU TIPEJIe/Ib-
HbIMHI m3zeprkKamy, nprdem C; = 1. Haiiaure perenue y; Kaxaoro o6 06beMe BBITYCKA
IpU pasHBIX Tunoresax o nosepernu: 1)MaxMin, 2)StE (oxns 13 KOHKYPEHTOB JIHUPYET,
HAIIPUMeD, UMesi BO3MOYKHOCTh [ePBBIM 00bsiBUTH BhIycK ), 3)NE, 4)C-spo.

[TpubsuzKkaercs M IpU pOCTe YUCIa KOHKYPEHTOB n perenne 1o Hamury (Kaxkwiil mo-
HUMAET, 4TO IIPH POCTE €ro BBIIYCKA II€Ha YMEHBINUTCS) K PEIIeHHIO0 COBEPIIEHHO KOHKY-
peHImn (KaxK bl cCIuTaeT cebsi HeCYIECTBEHHO BJIMSIONINM Ha ODIIYIO 1eHy)?

Hapucyiite jiutg dyncia KOHKYPEeHTOB n = 2 rpaduK KPUBBIX 0€3pa3/imiusd B IPOCTPAH-
CTBE Y1, 12 U OTMEThTE Ha HeM BCe 4 THUIla, PEeIIeHHii.
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1.8 “PaBuoBecue apoxaineii pykn” (THNE) ai1s nopmasibaoii dop-
MBI

Kimoueag niaed 35BOJMIOIMOHHBIX UT'D - 9TO UAesd npe@ucmopuu HBbIHEHUTHEr'o, pacCMaTpHuBae-
MOTI'0O, paBHOBECHI. Muer YBU AWM, 9TO OHa pa3peliacT MHOI'M€ HEJOYMEHNA B JUHAMWIICCKUX
urpax, Ho u 3/1€Cb, B CTaTUICCKUX OHa IIPUHOCHUT BaKHbIC IIJIOAbI JIJId CY>KEHUA, OIUIICHUA
MHO>KeCTBa paBHOBeCHﬁ OT HEeCTECTBECHHDIX.

Onpenenenue 1.8.1 Pasnosecue dpoorcaweti pyku THNE - smo maxoe pasnosecue Hs-
Wa, 4mMo CYWecmsyem CcrodAULAACA K HEMY GNOAHE CMEULAHHAA NOCAEI08AMEALHOCTD
cmpamezutl 6cex u2pokos (20e Hem HeucnoAbL3YEMbLT CMPamezuti), OMeemom Ha 6Ce UAeHbL
KOmopoti u AsAfEMCA 9mo pasrosecue Howa.

[Toxkanyii, nanbosee yoeaurensuas Tpakropka THNE, kak n ob6praroro Hama - nmento
sBoTIOIIMOHHAsA. [lopaszymeBaeTcs, 910 mepes] JaHHBIM PO3BITPHIIIEM ObLIa Npeducmopus
TaKWUX JKe UT'D, Pa3bI'PAHHBIX MOI0OHBIMIE Ke yaacTHuKaMu. U oorcudanus (Bepor) Teneperri-
HUX UTPOKOB O HAMEYaeMbIX CTPATErWsAX WX MMapTHEPOB B3ATHI UMEHHO U3 IPEIBICTOPUN.
Ocobenno cmerranible cTpaTeruu HanboJiee aJIeKBaTHBI SBOJIIOIMOHHON TPAKTOBKE: ‘B CPE/I-
HEM' MOU MAPTHEPHI XO/IAT BOT Tak. TpeboBanue, 4ToObl B IPEILICTOPUN OHU OBLIH BIIOJIHE
CMEIAHHBIMU, O3HAYAET, YTO Y BCAKOTO UT'POKA MOTJIA “pyKa JIPOTHYTH , 1 OH BMECTO BbI-
TOJIHON CTpaTernu MHOT/A XOAW/I ciaydaiinoii. [losTomy, Bce BOZMOXKHBIEC CUTYaIlUd UTDPBI
HAOJIIOJIAJINCH, U TIO9TOMY MBI 3HAaeM, KakK Bejn cebsd B Hux npoune maptHepbl! Co Bpe-
MeHeM, IIpeJIIoIaraeT KOHIEIINs, NPPAIMOHAJILHOCTD ITOBEJIEHUS YMEHbINAIaCh, U cefiuac
COIILJIA HA HET, OCTABUB TOJILKO MAMSATb O cebe B BUJIC OKUJIAHUI — HMaMATh, BaXKHYIO JIJIsd
TeIepPerTHnX XOJI0B.

[nasmnoe to, uro Kouenennua THNE caumaeT KonmentyaabHbIe IPOOIEMbI B OTHOIIEHUH
HeIPUMEHSeMbIX OObIYHO cTpaTeruil (BHe MyTH UIPHI): B IPEJBICTOPUI Y KaZKJIOI0 UIPOKa,
ObLI MOMEHTHI (He-pPalMoOHAJIbBHOT0) TPUMEHEHUsI JIFOOH CTpaTeruu, mosToMy BCe IyTH
UT'PBI KOTJIA-TO HAOJIIO/IAJIICH, U TellePEeITHUe OXKIJIAHUs WJIH BePbhl MOSIBUJINCH HE Ha ITyCTOM
Mecre. 1P

na ocsoenne THNE, Bepuemcsa k urpe na Tab. 4:

Victor
X y
An- a | 101, 100 (NE) | 1, 100
na b | 101, 0 3, 2 (WDE)

Tabsmma 11: Onpaspanue ciaboro poMmuHupoBanusd - yepe3 THNE.

3/1ech, KaK IOBOPHUJIOCH, 110 CJIAOOMY JIOMUHHPOBAHUIO 0Opa3yercs HEBBII'OJIHOE Delle-
uue b,y. OHO KPUTUKOBAJIOCH C TOUYKH 3PEHUST HEKOTOPOH NONYAAuuU, TJI€ UTPOKH MOTYT

15Ho eme ojun KOHIENTyaILHbIH BOIIPOC ocTaercs. B mpeapicropun, chopMupoBaBIeil MOU TereperiHe
[IPEJICTABJIEHUsI O MOMX [IAPTHEPAX, BEJIU JIM UT'POKK ceOsi XOTsI ObI 0TYACTU palruoHaabHO? IIponsBoIbHOCTD
9TOI mpeapIcTOpun (BIIOJIHE-CMEIIAHHON TIOCIEA0BATELHOCTH, CXOASIIECHCS K HBIHEIIHEMY PaBHOBECHIO)
BBI3BIBAET CMYTHYIO HEYJIOBJIETBOPEHHOCTDb, HO HE Cpa3y sICHO, B KAKMX TEPMHUHAX ee BhIpa3uTh. MbI cie-
JraeM 570 Tak. MOXKHO TpenoaraTh, 9To ‘JIpoyKaHue PYKU', TO €CTh UPPAIMOHAIBHOCTH UT'POKOB B XOJIE
[IPEJIBICTOPUN TIPOSIBIISIIACH crenuduaecKuM o0pa3oM. A MMEHHO, B CHJIy KAKHUX-TO IIPUYIUH, BO3ZMOXKHO
HEJIOCTATOYHOTO OO [y MBIBAHNUSI, KAZKJIBII UTPOK (TUII UI'POKA) BpeMsl OT BpPEMEHH ‘He 3aMedaJ’ JacTh CBO-
UX BO3MOXKHOCTEI, U TIOJIb30BAJICS TOJILKO OCTABIINMUCS cTpaTerusmMu. Ho 1mosib30Bajicss UMU paroHaJIbHO!
D10 3aaeT caMoe y3Koe cyKeHne paBHOBecuit Hamra - ‘abcomoTHOe paBHOBecue’, He pacCMaTPUBAEMOE B
9TOM KypCe.
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HE 3aX0TeTh [EePEeXOUTh OT XOpOoIlero papHosecus Hama Ha (@, T) HA UHJIUBUILYATLHO-
HECTPOTr0-00Jj1ee BBITO/IHBIE TIO3UIUU b U Y, OCHOBATE/IbHO ONACASChH CIIOI3aHUS IOy AN
K MaJsibiM BeiurpbimaM (3,2) npu (b, y). Teneps ke, eciim Mbl BEPHM B IIPEJIBICTOPHIO C
JIpOZKaHWeM PyKH, TO W3 JIBYX paBHOBecwit Hatra octaercs TOJBKO II0X0€, ycmotyusoe
nexomopvim mymauam (Bor uto Baxkuo) [N Dy, .16 Tax HoBast ujes cyzaer MHOKECTBO
pemennit Hama u onpasasisaer npumenenne I N Dy, B onpejienienubix ciaydasx. ([Tokazku-
te, uro Beergia THNE O INDy O INDg.)

A Bor B urpe u3 Tab/1. 6 IPUHIUI BIIOJIHE-CMENIAHHON PEBICTOPUN (JPOKAIIEH PYyKH)
HCKJIIOYNT TPHU IJIOXUX paBHOBecus u3 derbipex SDE cuavno- qomuHupyonmx (oueHb Obl
XOTEJIOCh, HO 9TO MOXKeT CJIeJIaTh TOJIBKO KOAJIUIIMOHHOE JTOMUHUDOBAHIE).

Taxkke, Bo Bropoit urpe w3 Tabs. 1.6 HOBbIN npuHImn HU ojHOTrO U3 JBYX NE He nc-
KJIIOYWT, & B IEPBOii HCKJIIOUUT eJnHCTBeHHOE Teioe papHoBecue HIIIIA (coxpamsist TOIBKO
cMeragHoe)!

1.9 O (me-)coBrajgeHnn pa3IuIHBIX PENICHUNA

HpI/IBe,HeM YTBEPZKJICHNA O COOTHOIIEHUAX Pa3HbIX HEKOOIIEPATUBHBIX KOHHGHHHﬂ.

JIlemma 1.9.1 (cm. Myuten, 1985 ) [lonapho 9K6u6aACHMHBL MPU CAYUAA:
1) DE #0; 2) Bce cmpamezuu 6 N'D sxeusanenmuw; 3) IDE = ND.

Tereps cobepem BMecTe HECKOIBKO (DAKTOB.

Vreepxkaenne 1.9.2 1) NECNE,; NDNMM #10,

2) ecau IDE # 0, mo MM D IDE =ND = SoE C NE, IDE C Sad, npuuem ecau
domunupyrowsee pasrosecue cuavroe, mo MM = SIDE = SNE = NE = SoE D StEg .7

3) SoE C NE C INDS.

4) SNE C INDW, npusem ecau SoE # 0, mo SNE C SoFE.

5) O6osnauan wepes NE(1N D) pewenue Howa 6 pedyuuposaniot no doMuHuposaHuio
u2pe, MOAHCHO YMBEPHCIAMb

NE(;NDS)=NE, NE(GNDW)= NENINDW. To ecmv, peayKuusi Urpbl 110 J10-
MUHUPOBAHUIO He oOpa3yeT HOBBIX paBHOBecuii Hama, a cuavroe domunuposanue
68000ULE HE UBMEHACTN, UL.

Hoxkaszarenscrso. 1) Bnoxenus NE C NE,,, NDN MM # () oueBusiHbI U3 Onpe/ieeHuii:
CPe CMEIaHHBIX CTPATEruii MOI'yT OBITH U YACTBIE, APTMAKCHMYM 10 BEKTOPaM IIePeCeKa-
eT aprMakCUMyM 110 UX MUHUMYMaM. JlokazaresibeTo (2) 31eMeHTapHO, TIPU UCHOJIb30BAHUN
[PHUBEIEHHO JIeMMBI: [OCKOJILKY JOMUHHUPYIOIIUE CTPATErny IOKOMIIOHEHTHO “He XyzKe”
OCTAJIbHBIX CTPATEruil, TO MPUHAJJIEKAT U JIPYTUM HEKOONEPATUBHBIM perteHusaM. [IyHkT
(3): mpeaoNoKUM TIPOTUBHOE: CYINECTBYyeT paBHOBecue T : T € SoFE, T ¢ NFE, 1o ectb
1yisi Hekoroporo (Hampumep 1-ro) yuactauka (371 @ uy(Z1,T-1) > ui(Z1,7_1)). D1a ajb-
TepHATUBHAsI CTpATErud Ti HEe MOXKET BXOJUTh B puHaIbHOE MHOKeCTBO [N DW = SoF,
IIOCKOJILKY B HEM BCEe SKBHBAJCHTHDLI. Torja, Ha KaKOM-TO 3Talle UTEPATHUBHOIO JOMUHH-
poBaHUsI, OHa ObLIa MPOJOMUHMPOBAHA KaKOH-mO0 crparermeit Ty :  uy(ui(Zy,T-1) >
T1,Z_1) > ui(Z1,Z_1). Ilpogoikas aHATIOTHYHBIE PACCYZKEHUs, 10 WHJLYKIUU TIOJIY M,

16yeroitunsocTs k0 BCEM MyTarusiM o6Cy»K1aeTcsl HIZKE B “9BOJIIOIHOHHOM PABHOBECH .
"Tocneanee Baoxkenne cpasauTe Ha urpe Tabmr. 6 u Tabm. 12.
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9T0 B (DUHAJIBHOM MHOXKECTBE €CTh CTPATerusi He XyzKe, 4eM Tp, - IporuBopedne. (Cp.
nokazaresibctBo SoFE C NE B [Mynen, 1985, Teopema 1, ctp 74]).

Broxkenne NE C INDS nokassiBaercs anagorundno: T € NE osnauaer [u;(T;, T_;) >
wi(z;, T_;)ViVr;]. Ho Takast crpaTerusi He MOKET CTPOTO JOMUHUPOBATHCST KaKOii-mubo apy-
roii. (4) IOKa3BIBAETCS AHAJIOIUIHO.

(5)- nokaszwiBaercst 1o onpejieserusiM (cm. Janusos, Jlekuus 12.) JleficrBurebHo, cTpo-
ro JIOMUHUDYyeMas CTpaTerus Urpoka ¢ He MoxkeT BxojuTh B NE. [Tostomy, orbpocus ee Mbl
e cy3uM NE. Ho u me pacmmpuM, Tak Kak HU BO3MOXKHOCTU UT'DOKa ¢, HU BO3MOYKHOCTU
ero MapTHePOB B JOMUHUPOBaHWU cTpareruil He cy3minck. [lostomy NE(INDS) = NE.

Anamormano, muoxkecrso NE He pacmupsiercss npu citabom goMmuaEpoBannu. OHO MO-
JKET CY3UThCs TOJIHKO 3a CUeT OTOPAChIBAHUS CJIaD0-IOMUHUDPYEMbBIX PABHOBECHBIX CTpaTe-

ruif, BeJlb HOBBIX CTpaTernil, KOTOpble MOIVIN ObI OLIPOBEPIHYTH Kakoe-mbo pertenne Hama
— ne Bosuukaer. [lostomy NE(INDW)=NENINDW. il

OrHOCUTE/ILHO COOTHOIIEHUS Pa3HbIX pemiennit u pasHosecus [Ilrakensbepra: xors StE
COBIIQJIAET CO CTPOrO JOMUHUPYIOIIMM PABHOBECHEM (€C/IM TO HEIYCTO), HO MOXKET JIEJKATh
BHE OTJIeJIbHOIT cTporo gomuHupytormeii crparerun(!), kak B Tabs. 12, u He coBnajaTh HU
¢ UTepPaIMOHHO-HEIOMUHUPYEMBbIM, HE ¢ HameBckuM pereHueM.

Victor
X z
An- [ a | 101, 0 1, 1 (SoE)
na | b | 100, 100 (StE) | 0, 0

Tabmumna 12: Hecosnanenune SoE n StE.

YrBepxkaenne 1.9.3 B koneuHoit anTaroHncTHYECKOil urpe nyx Jjmi SoE C Sad.
CaencrBue: eciu SoF # () (urpa paspemmuma 1o JOMUHUPOBAHHUIO), TO y UIPHI €CTh
neHa (Urpa paspermma U [0 IPUHITAILY CEJJIA).

HokazarenncrBo cM. B [Mysten, 1985, Jlemma 4, c. 49|.
KoomnepaTusHbie KOHIEIIUHA JIETKO CPABHUTD 110 OIIPEIC/ICHIAM:

YrBepxkaeaue 1.9.4 4napo npunajiexut cradoit [lapero-rpanuiie, a cuabHOE SIPO
— cubHOI (06branoit) [Tapero-rpanurie:

Cw CPw,CsCPCPw.

Cosnajienne win HecoBIa ieHne KoorepaTuBHbix Kounennuit (P, Cy, Pw ) ¢ pasind-
HBIMH HEKOOIIEpATUBHBIE PEIICHUSAMU MbI y2Ke 00CY 2K Ia/Ii, U BUJIC/TH 9TO YacTO PE3y/IbTaThI
HEKOOMEPATUBHOTO MMOBEJIEHNsT OKA3BIBAIOTCS He ONTHMAIbHbIMY 110 [Tapero (eM. mpumepst).

1.10 O cymrecTBoBaHUHW M KOMIIAKTHOCTH MHOXKECTB penieHuit

YrBepxkaenue 1.10.1 Ecau ece donycmumvie mroocecmsaa X; xomnaxmmos, Hymi-
YUY U; HENPEPBLEHDL, O
1) P #0; 2) mmoorcecmea IDE, MM, NE, Py komnaxmmo..
3) makorce nenycmo, mnoscecmea: ocmoposcuor pewenuti (MM # 0), pewenuti IIIma-
keavoepea, (StE # 1), mroocecmea umepayuonio- HeQOMUHUPYEMBLT Cmpamezuti

(INDS 2 INDW # ().
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Hokazarenncreo (cM. B [Mysen, 1985, c¢. 79| Gosee 110apobHOE JOKA3ATETHCTBO ITOM
teopeMmsl. ). Ilyukr (1) n kommaktHOCTE MM — cm. [Mysen, 1985, crp. 26]. Ilynkr (2):
kommakTHOCTs N E nposepena B Teopeme Homra (mmxe), a koMnaktHocTs [DE 10Ka3bI-
BAETCs ONMPAsiCh Ha MPHUBEJCHHYIO JeMMy (JIoOKayKuTe caMocTosTesbHo) [Mysen, 1985].
KomnakraocTh citaboit Ilapero-rpanniisl qoKa3bIBaeTCA pacCMOTPEHIEM IIPEJIesIOB.

3) Hemycrora muoxkecrs MM, StE, INDW npu xonednoctu X; OYeBUIHA U3 OIPeE/Ie-
Jiennit. [Ijist caydasi KOMIIAaKTHBIX MHOXKECTB JIoKa3aTebcTBO cylectBoBanus MM, StE -
o Teopeme Beitepirpacca, yanteiBas s StE reopemy Hamra.

PaccMOTpPHUM BJIOKEHHYIO HOCIEI0BATEILHOCTD JOMYCTHMBIX MHOKecTB X = ND! D
ND? > ... D ND"... zajtannyio ornpejenerauem [N DW. Ha KaxKjaoMm 1miare mocjieayroriee
muoxecTBo N'DF 3amaercs Kak BbMUTAHME U3 Ipeblayinero muozkecrsa N'D¥ ! apyroro
MHO»XKeCcTBa D JTOMHHUPYEMBIX cTpaTeruii. 3aMKHYTOCTh KarKJI0T0 HEIOMUHUPYEMOTO MHO-
xectBa N'DF MOKHO I0Ka3aTh OT MPOTHBHOTO [0 HEIIPEPBIBHOCTH U (X, T_;): €CIIH OBI IIpe-
JIeJI TIOCTIeIOBATEIbHOCTH JIOMUHUPOBAJICA, TO U OJIM3KHE K HEMY TOYKU JIOMHHUPOBAJIUCH
on1. Kak m3BecTHO, mepecedenue mMocie0BaTe IbHOCTH BJIOYKEHHBIX KOMITAKTOB HEITYCTO.

m

Teopema 2 (Hsmi, 1951) ITycmo sce X; (i € I) xomnaxmmuo u 6unykivl, 6ce Gynkuuy
w;(.) (i € I) nenpepvieHvL NO COBOKYNHOCTNU NEPEMEHNBLE U B0ZHYMBL NO T;, MO0204 HENYCMO
mHoocecmso nawesckur pasnoseculi (NE # (), u ono komnaxmmo.

Caencrue 2.1 Eciu Bce X; KOHEUHDI, TO HEILYCTO MHOYKECTBO PABHOBECUI B CMeIaH-
ubix crparerusx (NE,, # (), 1 0HO KOMIIAKTHO.

CaexncrBue 2.2 [cp. Myaen, 1985, c. 79/ B antaroHucTH4IecKoil urpe y10BaeTBOPSIO-
Iieii yCIOBUSIM TEOPEMBL €CTh ceto (Sad) u, ceI0BaTe/IbHO, TeHA.

JlokazaTeabCcTBO (Jis ciydas, Korga MHoxkecTsa X; € IR! - B eficTBUTeILHOM 1TPO-
crpancTse). Onpenenum orobpaxkenne F : IR! +— IR! xak jnexaproso mpoussesenue Ho-
MIEBCKUX OTKJIMKOB (CM. BBIIIE) KaxKJI0ro urpoka: F(xy, ..., z,) = [[; X*i(z_;). Kaxmoe
orobpaxkenne X*;(z_;) BBIIYKJIO3HATHO U 3aMKHYTO, KAK APIMAKCUMYyM IO Z; HEIpPEepPbIB-
HOI BOrHYTOI (byHKIMU (3aBUCSIIEH HEMPEPBIBHO TaKXkKe OT T_;) Ha BBIMLYKJIOM KOMIIAK-
te X; (mok. cM. Hanp. B |B.I'wibaenbpany “Sapo u pasroBecue B GOJBIION 3KOHOMUKE,
crp.26], Tam ke cm. Teopemy Kakyranu). Torna k F(.) npumennma teopema Kakyranu o
HEIIOBUKHOM TOuKe,'® ciieoBaTe/bHo nMeeTcs HEloABUKHAS TouKa T © 4 € [[; X *(Z-y),
TO ecTtb T € NE, 94T0 1 TpebOBAJIOCE.

s ipoBepku KoMnakTHOCTH N E MOXKHO TIOCTPOUTD TIOC/I€/I0BATE/IHbHOCTD HEIIOIBUK-
HBIX TOUEK {T;}i—19, € NE CXOZANyIOCS K HEKOTOPOIl TOUKe T. PaBHOBECHOCTDH KazK0ro
SJIEMEHTa TIocIe0BarebHocT &y € NFE,| B TepMuUHAX HEPABEHCTB (3) COXpAaHSAETCS U B
peJjiesie, 9TO 3aBepIIaeT JT0KA3aTETbCTBO. m

s nokazarenbcTBa CremctBus 2.1 10CTATOIHO MPOBEPHUTDH, ITO PACCMATPUBAEMOE B
HEM cMeltaHHoe pacimuperue (G, UCXOHOW KOHEYHOW UTPBI YI0OBIETBOPSIET YCIOBUAM Te-
opembl. [leiicTBUTE/IBHO, BBINYyKJIasg 0DOMOYKaA JIIOOOTO KOHEYHOI'0 MHOXKECTBA CTpATEruii
ecTb BBIIYKJIbIT KOMIakT. Kpome Toro, maroxuganue mnojaesnocru U (o, ...0,,) OlpeiesieH-
Hoe B (D), ecTh HE TOJBKO HENMpepbIBHAS, HO W JIMHE(Has (CIe0BATEILHO BOTHYTasI) IO
IepeMeHHbIM 0; (DYHKIMsI, 9TO U TpeboBasaoch Jid npuMenenus: T.H»sra. 0

18 Teopema KaxyTanu o HENOJBUAKHOl TOUKe: 3aMKHYyTOe (T.e. UMEIOIIee 3aMKHYThIH rpaduK) BbITYKJIO-
3HavYHOE OTOOparkeHne F(.) BBITYKJIOro KoMIakTa X B ceOsl MMeeT HEIOJBIXKHYIO TOUKy x @ € F(x).
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1.11 Yro ob1iero B pa3HbIX KOHIIEIIIUAX PelIeHnii?

BaBepiiasi pa3iest CTaTHIeCKUX (OHOBPEMEHHBIX ) UTD, B KAYECTBE YIIPAXKHEHIsT HHTY AU
B IIPUMEHUMOCTH TO# W/ MHOH KOHIIEIIINH, TIOIPpodyeM chOPMYJIMPOBATEH YHUBEPCAIBLHYIO,
JOCTATOYHO IMIMPOKYIO KOHICHINIO PENICHNdA, OXBATBHIBAIOIIYI0 MHOI'ME HEKOOIEPATUBHLIC
pertenns Kak dacTHble ciaydan. OHa BLIIBUTaeT Ha IEPBLIM IUIAH TOHATHE 09 cudanull,
KOTOPOE 3aTeM IPUTOJIUTCA B MOCIe10BATEJIbHBIX UI'DaX.

Omnpenenenne 1.11.1 Habop Z € (X x X X ... x X) oxunaembx crparernii (rumores
0 BCeX IMapTHepax, BKJIOYas ceOs, MpUYeM OKUJIaHus JIIOO0ro UI'PoKa O cede COBIAIAI0T
¢ peaJibHO BBIOpaHHOI ero crparerueit) Ty, = (T, ...,Ty) € X (1 = 1,...,n) MOXKHO
Ha3BaTh PABHOBECHEM C MPABHJIOM OxKujanuii — orobpazkeruem F @ (X X X X ... x X) =
(X x X X ...x X) ecrmm

1) BBIOOD Tj; € X; KaxKJOro UIPOKA i SIBJISIETCS OJHUM W3 HAUJIYYIIUX JIJIS HErO OT-
BETOB Ha OXKUJAeMble CTPATeruu T;; € X, MPOYNX UTPOKOB j # 4, TO €CTb: U;(Tii, Tij) =
maxg,,cx, Ui(Tii, Tij);

2) oxkujaHus JI0OOr0 UTPOKA ¢ O BCEX MIPOKAX COOTBETCTBYIOT 3aaHHOMY IMPABIILY
COTJIACOBAHUST OKUIAHUNA: (T 1y, .oy Tpw) € E(T1sy vvy T ).

B uacrnocru, amg HsmeBckoil KOHIENIUYM pPeNIeHUs, MPABUIO COOTBETCTBHA OXKHJIAHMIA
odeHb npocroe E(x) = (11, Tagy ooy Tpn) X (T11, T22, +oey Tup) X oo X (11, T2, <y Ty ), TO €CTH
OKMJIAHUS JIOJZKHBI COOTBETCTBATH JIeIICTBUTEILHO BLIOPAHHBIM CTpaTerusM. HanpoTus,
JJTsT KOHIIEMIINY 0cTopozkHOTO pererns (MaxMin) oxKuianust cOOTBETCTBYIOT HAMXYIITM
IUIoTe3aM O napTHepax.'

BosMoxkHO 3armcarh B hopMme oTobpazKkeHus npenoaokenuit £(.) u apyrue npasua,
B TOM 4HCJIE, COOTBETCTBYIOMME papHoBecuio IlTakeanOepra u nTepamoHHoMy JOMUHIPO-
BAHMIO, HO 3TO TPOMO3/KO, U MBI 3TOI'0 HE KOCHEMCSI.

Utak, B 9TOM naparpade BhIpazKeH B3IVl Ha Pa3/IMdHble KOHIICIIUN PellleHnil, Kak Ha
CUTYaIlH, Pa3/IMIaionuecs IMEHHO OXKIUJAHUSMA O apTHEPaX, HO He TUIIAME PAIdOHA/Ib-
HOCTHU HOBEJIeHUs (METOJAMU PACCyKJIeHUH UIPOKOB). [I[pOTUBONONOKHBIN B3TJIA - ITO
PaAlMOHAILHOCTL ObIBACT PasHas - TEOPETUICCKU MeHee IOCIeI0BATE/IeH, HO IIPAKTUICCKN
TOXKe JacTo ObIBaeT ya00€eH.

9Kak y»Ke OTMEUEHO, B CUTYAITHH AHTATOHUCTUUECKO UIPbI 9TO JOCTATOYHO PEAINCTHYHO, HO B JIPYTHX
CIIyYasX OJHOBPEMEHHBIE PEIeHUs] UT'POKOB IIPU TAKOM IPABUJIE OXKUJIAHUA MOTYT IIPUBOIUTH K UCXOIY,
HEOXKUJIAHHOMY JIJIsT HUX: TIECCUMU3M He Bcera onpasjaercda. B arom cvbiciie MaxMin, B oriimuane ot NE,
He BO BCEX UT'paxX MOXKHO HA3BATH PABHOBECHEM, BeIb TPYIHO IPEICTABUTEL cebe MOy IANNOHHYIO UIPY, TIe
OJTHU W Te YK€ OKWIAHWS HApYyIIAIOTCI W3 payHIa B PayHI.
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2 IL'aasa. Wrpwl B pazBepHyToii dopme (“auHamMutde-
ckue’ uium “rocJie/loBaTesibHbIe”)

[TepeiiileM K paccMOTPEHUIO UT'D, 33/ IAHHBIX B Pa3BepHYTOl (hOopMe, TO eCTh B BHJIE ONNCA-
HU¢ He CTpaTernii, a OTJEeJbHBIX XOJIOB U UX IHocjejoBaTenbHocTel. s 3Toit meam gacto
MPUMEHSIIOTCS CETEBbIe CTPYKTYPBI — rpadbl, MpudeM MPEUMYIIECTBEHHO — “Ucxojsriue”’
JIepeBb4I.

2.1 ®opmasausanus MOCIe0BATEIbHBIX UT'P, COOTBETCTBUE Pa3Bep-
HYTOI 1 HOPMAaJIbHOI (POpPMbI UTPHI

Hexodsugum depesom (out-tree) Ha3bIBAIOT CBSI3HBII HAIPABJIEHHBIH (OpPUEHTUPOBAHHBDI)
rpad ¢ eIMHCTBEHHBIM UCTOKOM (“KOopHeM”), ecyin B rpade HeT NMUKJIOB, W KaXKJIbIi y3e
UMeeT €JIMHCTBEHHOI'O HEeIIOCPEACTBEHHOI'O IIPEJIIEeCTBEHHUKA.

YacTo 1ose3H0 oTpaxkaTh Urpsl u rpadamu 6osiee o0IIero BuIa, HO, Kak IpaBuio, " pyn-
muposanabivu . DyHIUPOBaAHHBIM HABBIBAIOT CBA3HDLIN HallpaB/eHHbIH rpad ¢
OZIHUM HNCTOKOM (KOpHGM) n 663 IUKJIOB.

YunpaxkaeHue. Yrobbl MOHATH, 9TO JIEPEBO - He BCerjia caMoe S5KOHOMHOE IPEJICTABICHHE
UTPBI U3 BOBMOXKHBIX, [IPEICTABLTE IEBATUK/IeTOUHBIC “KpecTuku-HoguKu’ (pyHIUPOBAHHBIM I'Pa-
dbom, He sBIAIONMMCS JlepeBOM (B HEKOTODBIE MO3UIMU MOYKHO IONAJIATh U3 PA3HBIX IIPEeJIie-
CTBEHHWKOB). [lJis ymporeHnst MOXKHO CYUTATHh HEpBbIi X0 “X - B HEHTP” yIKe CIeJTaHHBIM, W
uJIeHTUDUIUPOBATE X0Jibl uMeHamu Tuma “0 - B yroi”, “X - B IPOTUBOIOJIOXKHBIN yTro1’, 0TOXK/Ie-
CTBJIsISI TEM CAMBIM 9KBHUBAJICHTHBIE cuTyanuu. JJokaXKure, 9TO 1e€HA UTPHI - “HUUbsT .

['pad urpsr mbl Oyem obosnadars ['(G), ToOUKM BHIOOpa y9IaCTHUKOB OyIyT “y31aMu’,
a xozpl — “ayramu” rpada. KaxjpoMmy KoHeYHOMY y3i1y, TO ecThb (huHAILHOIT) “BepriuHe”,
wid “UCXoy’ WUTPBI, MPHUIUCHIBAIOTCA HEKOTOPBIE BLIUTPBINIA BCEX YYACTHUKOB. 1eM ca-
MBIM, Tpad Urphl 3a7aeT (GUMIECKYIO U MEJEBYI0 CTPYKTYPbI UI'PBI, a HH(MOPMAITMOHHAS
CTPYKTypa UI'PhI OTpaxkKaeTcsd ‘MHMOOPMAITMOHHBIMIA MHOYXKECTBAMU ', & TaK¥Ke OTJIEIbHO OT
rpada, HAlpUMep, B TOI WJIM WHOW KOHIIENIINU PeIeHus.

Onpenenenune 2.1.1 Hnugpopmayuornoe mroscecmeo nan mHGOPMAITNOHHAST TIO3UIUST UT-
PBI €CTh HECKOJIBKO y3J10B (busndeckux mosutuii) rpada urpbl, COOTBETCTBYOIIIX OTIPe/Ie-
JIEHHOMY XOJLy OJIHOIO YYaCTHHUKA, KOTOPBIA He MOXKET pasjindaThb MexKJy HUMHU (He 3HaerT,
B KOTOPOM Yy3JI€ OH HAXOJUTCS ).

OueBwTHO, OJTHOBpEMEHHAS UI'Pa €CTh YaCTHBIN CIydail moc/Ie0BaTeIbHOM, T/1e Y KaK-
JIOT'0 UT'POKA IPOCTO BCEro OJTHO MH(MOPMAIMOHHOE MHOYKECTBO.
Y100bI OIOMTH K KOHIEIIINH PENIeHNs II0C/IeI0BaTE/IbHBIX UI'P, PACCMOTPUM ITPUMEPHI.

IIpumep 2.1 (“Teppopuct”) Ilpennonoxum, B camosere jersmem u3 Maitamu B Hbro-
opk obHADYKHBAETCST TEPPOPHCT, OGEIIAONiT B30PBaTh 60MOY, €CIIH CAMOJIET HE MOBEp-
ver Ha Ky0Oy. omycTuMm, HUI0T, OT KOTOPOTO 3aBUCUT pEIIEHUEe, CIUTAET CBOIO CMEPTH
(meBaxkHO T7Ie) XyKe mocaaku Ha Kybe, KoTopast, B CBOIO 0uepe/ib, XyzKe mocajku B Hbio-
Iopke. DTo MOXKHO OTPa3UTh, HAIPUMED, TAKMMH BBIMTPBIMAME THI0TA: Upge(...) =
(Bomb — 0,Cuba — 1, New-York — 2). IlpeamonokuM, JaHHBI TEPPOPUCT TaKKe
JKU3HETIOOMB U He XOYeT YMHUPATh, M 9TO BHJHO IO €ro JIMILy, ToJbKo oH KyOy mpe/o-
IUTaET HbIo-PIopKy. To ectb ero mesm MoxkHO 3a71aThb B BUJE Urerropist(...) := (Bomb —
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0, Cuba — 2, New-Y ork — 1). [Tunor nomken BoibpaTh, noBopaunsarh i Ha Ky0y, a 3a-
TeM TePPOPUCT — B3PBHIBATh Jin O0MOy, Kak obemas. YTo mponsoitaer, ecyim JeTInK HOIeMy-
TO, HAIIPUMED, 110 KU3HEJTIOONBOMY BUJLy TEPPOPUCTA, BIIOJHE YBEPEH B CBOEM (HCTUHHOM )
MIPEIIOIOKEHUH O TEJISIX TEPPOPUCTA, TO €CTh er0 OXKUJIAHUS O TeJIIX MapTHepa NCTUHHBL:
Bpitot (Uterr) = (Bomb — 0, Cuba — 2, N —Y — 1)?

s orBeta popmasimzyeM urpy. MozKHO HpeIcTaBUTh BapUAHTHI 9TONH UIPHI C OC/IE-
JIOBaTE/IbHBIMKA XOJaMH JIByMsl JiepeBbaMu: Puc. 3 oTparkaer ciydail, Korja TEePpPOPHUCT
HABJIFOJAET xop tmiora, a Puc. 2 - npoTuBomooKHbIil crydail (JIOBOJIBHO TIyIIBIIi:
910 K Toryja yrpoxkarb? Ho Ham BaykHo cpaBHuTh uX.). To ectb, B ciydae “B” meppo-
PHUCT He CIOCOOEeH IVIAA B WJLIIOMUHATOD ONPEIeINTh, Kyda BEIYT CAMOJIET. DTO U2pd C
HecosepueHnot (Henoanoti) urgopmayuets 0 coeAaGHHUT 00T, DTO OTPAIKAETCST HA JIEPe-
Be UI'PBI OObEIUHEHUEM NYHKMUPOM Y3JIOB, HEPABIUIUMBIX JIJIsI UTIPOKA ITPUHUMAIOIIETO
3JIeCh pellieHne, 00beIMHEHHBIE TAK y3J/Ibl COCTAB/ISIOT WH(OPMAIMOHHOE MHO>KECTBO,
WA “UCTOPUYIECKYIO TTO3UIINIO HUIPHI.

B sToM ciiydae urpok BBIHYK/I€H IPUHUMATH PENTeHne BCIEIY 0, U TO, UTO OH XOJIUT BTO-
PbIM, & He IepBbIM — He UMeeT 3HAYCHHs, PABHO KaK U ero o0bsaB/eHHas B jiyxe cheap-talk
(mycroie ciiosa) crparerus [N-Y — bomb, Cuba — peace|. Torma Mbl MOXKeM IPEJICTABUTD
coorBercrByiotiee jepeso “B” (Puc. 2) B y2ke u3BecTHON HaAM HOPMAJIBHOMN CTPATErHIeCcKOil
dopme cieayrolieit MaTpulleii crpaTeruii ¥ BbIMTPHIIIEt:

: 5 Pilot
beac , 1 New—muba

homb—" 0,0 bomb| %0 | 0,0
\ Terrorist <" peace| 1, 2% | 2, 1
: peace 1,2

Puc. 2: Urpa “Teppopuct™-B — 6e3 mabmomaemoct xoa. PassepHyTasi (cieBa) u HOD-
MaJibHast (crpasa) pOpMBL.

Ecam nusmoT 3HaeT 1em napTHepa, TO JIETKO MPeICKa3aTh, YTO OH OIPEIENIUT ero cTpa-
Ternio “‘peace”’ KakK CTPOro JOMUHUPYIONIYIO, 1 BbiOepeT Jijisi cebst “New-York” Drto mpo-
n30MJIeT U B TOM CjIydae Korjia oH paccyx)jaerT kKak llltakennbeprosekuit Jsimyep, u 10
KOHIIETIITUH ‘‘CJIOYKHOTO PABHOBECUs ; U MPOCTO IO JOMUHUPOBAHUIO — HE3ABUCUMO OT 3Ha-
nug 1eseit napruepa. [lo cyrn, nomobnas urpa 6e3 HabJII0IaeMOCTH XO/a SKBUBAJICHTHA
OJTHOBPEMEHHBIM WT'DaM, M3YYE€HHBIM BBIIIE, 1 HOBBIX HMOHATHII He TpeOyerT.

Nuarepecuee cay4qait “H” ¢ mHabrogaeMocTbio Kypca camosiera. st mposicHeHusT COOTHO-
IIIEHUsI Pa3BepHYTOI U HOpMaJIbHO (hopm urps! Ha Puc. 3 ona nepesejieHa 1 B HOpMAJILHYIO
dopmy.

Baecw crparerust (b, b) o3Havaer HamepeHue OOMOWTH U B Ciydae moBopoTa Ha Hbio-
Mopx (mepsas xommonenTa sektopa (b, b)), W B HPOTHBONOIOXKHOM cilydae. Bce crpare-
I'UH TePPOPUCTa, KPOMeE TocaeIHell (p, p), BBINISIAT TJIYIO ¢ TOYKH 3PEHHs ero ITeseil, Ho
onn (PU3MIECKH BO3MOXKHBI, I09TOMY BHOCITCS B MAaTpUIly. BazKHO 3aMETUTDL: CTpATEru-
eil ABIgeTCd He XOJI, a IMOJHasg WHCTPYKIUSA cebe — KaK XOJUTh B OTBET Ha KaXKJIbIH X0
[IPOTHBHUKA, TO €CTh 6 KAHCIOM UHPBOPMAYUOHHOM MHOMHCECMEE (ICTOPUIECKON TTO3UIINN ).
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Pilot:
0,0 N—Yo'rf\éuba
0,0 | 0,0
0,0 | 2, 1%
1,21 0,0
1,2% | 2,1

Puc. 3: Urpa “Teppopuct-H” — ¢ Habsonaemoctbio xo1a. Pazsepuyras (cieBa) 1 HopMaJib-
Has (cripaBa) (bOPMBI.

[Tosromy, B oTstmume or ciaydas “B” ¢ HecoBepieHHONU MHMOPMAIIUA O CIEJTAHHBIX XO/aX
(KOTOPBIHi MOYKHO HHTEPIPETUPOBATH U KAK UIPY € OJHOBPEMEHHBIMH XOJAMU) MATPHIA
HOPMAJILHON (DOPMBI COOTBETCTBYIONIAs HOBOMY JIEPEBY OKa3bIBAETCS PA3MepOM He 2 X 2, a
2 X 4 — maTpuna cTpaTeruii yzke obImpHee MaTPHUIIbl BBIUTPHIIIEH (BO3MOXKHBIX HCXOJIOB).
Bonee Toro, B ottmame ot ciaydas “B”; 110 Heit yxke HeJIb3s OJHOZHAYTHO BOCCTAHOBUTH JIEPe-
BO U3 KOTOPOI'O OHA ITOCTPOEHA, IacTh WHMOpMAIUn yTepsHa. B 9ToM cMbIcie pa3BepHyTast
dopma 3ammcu urp 6osee nudopMaTuBHA, €M HOPMaJbHas.

Urax, KaXKJiasi Iocjae/ioBaTeIbHast UTpa, 3aJjaHHas rpadom, oTHO-
3HAYHO MOXKET OBbITh MpeJCTaBJ/ieHa U B HOpMaJbHOI dopme (cBep-
uyta). Ho obparHoe jeiicTBue - BOCCTAHOBJICHUE DA3BEPHYTOH (POPMBI 110
HOPMAJILHOM - MOXKeT ObITh HEOJHO3HAYHO, ITOCKOJIbKY CBEPTbIBAaHUE TepsieT
UHQMOPMAIIIIO O MTOC/IEI0OBATETLHOCTH XOJI0B.

2.2 Crpareruu HOpMaJibHbIE U IIONIArOBbIE, MYJIbTUIIEPCOHHAA (hOP-
ma urpbl 1 SPNE

Yro ects crparerus? Abcrpaktno, "mosmmas” miam HOPMaJIbHagd CTpaTeruss — 3TO
IIJIaH-TITpEJIIMNCaHe CBOETrO IIOBEACHNMS B JITO0OI1 CUuTyalun. B nmanHOM 2Ke KOHTEK-
cTe, B TepMUHAX TI'pada, MOKHO CKa3aTbh, YTO MOJHAS CTPATErUs €CTh BEKTOP, OIHUCHIBA-
oIl M30paHHbIe XOIbl B KaxKJI0i BO3MOXKHOI mHMOpMAIIMOHHON mo3uiun. PopMaIbHO,
ecsi Mbl 0003HAYMM MOC/IeoBaTe bHble nctopudeckue mo3unuu (historical nodes) urpo-
Ka A cumBomaMu hia, hoa, h3a, ..., & I€pEMEHHBIE XOJIOB B 9TUX MOBUIUAX T14, LA, L3A, ...
(kazkjasi mepeMeHHasi MOXKeT HPUHUMAThH CTOJBKO 3HAYECHUil, CKOJBKO BBIXOJOB U3 STOi
MO3UINK), TO HOpMAaJIbHAsI CTPATErusi S4 eCTh HAGOp sS4 = (T4, T4, T34, ...) OMUCHIBAIO-
it moBejieHne B Kazk 1ot mosunuu. CoOTBETCTBEHHO, BBIIINCAB 110 XOJaM BCE BO3MOKHbBIE
CTpaTEerny U MPUITICAB BBIUTPHIIIA BCeM ITPOMUIIAM CTpaTErnii, Pa3sBepHyTYIO UI'PY MOXKHO
CBECTU K HOPMAaJIbHOIA.

Hocrarouno jim 3170ro ceepuyToro ("HOpMaJbHOrO”) MpeICcTaB/IeHns] JUHAMUIECKON 1r-
pbI U BBeJIeHHBIX panee Koutemniws perennii (NE, IND), arobsl mpe/ickasbiBaTh ee nexopl,
I HY?KHO T10/Ib30BaThCsd rpadoM 1 BBOJUTH HOBBIE ujien’ HecKombKo MocIe Iy onmx pas-
JIeJIOB yOEXKIal0T BO BTOPOM MHEHUH.

Hampumep, B marpurie crpareruii npumepa “Teppopuct-H” M0KHO 3aMeTHTB TE/IbIX
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tpu Hamesckux pasuoBecust, u oxno u3 uwux ((b,p),(Cuba)) coorsercrByer mpocToii mo-
CJIYIITHON peakIuy MIJIOTa Ha OObsIBIEHHYIO Ha cjoBax crpareruto reppopucta (b, p). Ho
510 pasHoBecue u eme onHo ((p,b),(N-York)) — xaxKyTcs HenpaBIomoOO0OHBIMUA ¢ TOYKH
3pEHUsT COMEPKATEILHOTO OIMCAHWS UIPBI, I C TOYKU 3PEHUs JiepeBa Urpbl. Passe MOXK-
HO HOBEPHUTH, UTO YKU3HETIOOMBLIA TEPPOPHUCT JIEHCTBUTEIBHO B30PBET OOMOY IOCIE TOTO
KaK YBUJIUT, YTO €ro He TOCJAYIIAIACH! DTH CTpaTeruu cjaabo JOMUHUPYIOTCS CTpaTeruei
“peace” B soboit curyaiun: (p, p). Kpome roro, u 910 BaxkHee, OHU CUALHO JTOMUHUPYIOT-
cg crparerueil “peace”’ Kak B HoJbIrpe ucxojdiieit u3 ysia N-York, tTak u B “nogsirpe”
ncxonpgdieit n3 ysaa Cuba.

Omnpenenenne 2.2.1 [lodviepoti HazbIBaOT HoArpad MCXOIHON UIPDI, CBA3HBII
OT HEKOTOPOI'o y3ja — KOPHs mojarpada — 10 ero (puHaJbHBIX BEPIIUH, U
U30JINPOBAHHBIN, TO €CTh He UMeIOInil Hin (pusniecKnxX HU NHMOPMAIMOHHBIX
(1epes nHbOPMAIOHHBIE MHOYKECTBA) CBsi3eil ¢ IPyTUMu TOArpadaMi Urphl,
KpOMe JIYTH BXOJISINEl B €ro KOpPeHb.

B HallleM IIpumMepe HpaB,Z[OHOILO6HBIM B CMDbBICJI€ pallMOHAJIBHOCTH IIOBEACHUA B IIOABITI'DaX
[PEJICTABJISETCST TOIBKO 071HO u3 Tpex Hamerckux pasrosecuii ((N-York),(p,p)). To ects,
TepPOPUCT, €CJU OH PalMOHAJICH, OCTAHOBUTCH Ha CTPATerHd “He GOMOUTL HU B KAKOM
ciaydae’, Kak B 1OJbIIpe, BosuHKaomeh nocte xoga (N-York), rak u B apyroit. A tmor,
noHuMast 910, tosietut B Hpro-Mopk.

Urak, B mpumepe “Teppopuct” mbl Bblenin cpeau Heckobkux NE paBHoBecuit o/1ro
MIPABJIONIOI00HOE, € YIETOM CKJIA/IBIBAIOIIIXCS 110 XO/Y UT'PBI CUTYAIU. DTY U0 CyKEHUs
MHOXKECTBA, ITOTEHITNAJIBHBIX MCXOI0B OJ1aromapst PamoHaIbHOCTH [TOBEJIEHUST He MOAbKO 6
HAYAALHOT MovKe, HO U TI037Ke, MOXKHO 3a/IaTh TaK.

Omnpegenenne 2.2.2 HazoBem cosepuentvmu 6 nodvepar (Haowesckumu) pas-
nosecuamu, (SPE = SPNE= Subgame Perfect (Nash) Equilibrium) Hsmies-
CKIe PABHOBECHUS, SIBJISIIOIINEC HSIIEBCKNMU DABHOBECUSIMU BO BCEX TIOJ[bI-
rpax (B TOM CMBICJIE, 4TO CY’KEHUs PABHOBECHBIX CTPATErnil Ha IMOJBIIPhI 5B
JISTIOTCST PABHOBECHSIMU B HUX).

BaMeTuM, YTO 3Ty OOIIYI0 HICI0 PAIMOHAJHLHOCTH IOBeJeHUs "Io cuTaynun" MOXKHO
OTPa3uTh U Yepe3 JAPYryio (GOpMy CTPATErHnIECKOrO MPEJICTABICHIS UCXOIHON UI'PhI, HA3bI-
BAEMYIO MYALMUNEPCOHHOT. DTO O3HAYAET, UTO OJIMH U TOT JKe UI'POK, B PA3HBIX CUTYAIIUSIX
(y371ax jiepeBa) mpejicTaBiieH pasHbIMU (“YCIOBHO-CUTYAIIMOHHBIME ) UTPOKAME. Y KazKJ0r0
YCJIOBHOTO UT'POKA CTPATErusl TOTJIa He BEKTOD, & CKAJAP — OJIMH XOJ. ITU CTPATErHH WHO-
rja HasbiBaoT 1oBejeHvdeckuMu (behavioral) mam momaroBeiMu, curTyaTHBHBIME. B 9T0i
dopme urpa "Teppopuct” npejcrasiena B Tabsmre 13.

H Pilot| \ N-Y-Terr-st— H bomb ‘ peace H‘ Pilot| \ Cuba-Terr-st— H bomb ‘ peace ‘
N-Y 0,0,0(2,1,1]] N-Y 0,0,012,1,1
Cuba 0,0,011,2, 2 || Cuba 0,0,01,2,2

Tabnuma 13: Mynbrunepconnoe npejicrasienne urpol “Teppopuct”.

B nannom npumepe, npu MyJIbTUIIEPCOHHOM TIPEICTABIEHUN Te€PPOPHUCT TPEBPATUTCS B
nByx Jut, — Teppopucta B Hoio-Mopke, u Teppopucra na Ky6e. EcrecTBenno, BoIUIpbImm
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oboux Teppopucros B obpasyrtoreiics pu 31oMm urpe tpex Jwui ([Inmora n 1Byx pasHbix
TEPPOPHUCTOB) COBHAJAIOT, HO JEHCTBYIOT OHU KaotcOuill 3G cebs. DTO COOTBETCTBYET I'H-
rorese JeficTBud ‘110 CUTyalluu’, B IIPOTUBOIIOJIOYKHOCTD JIEHCTBUIO 110 3apaHee 00bsIBJICH-
HOMY ILJIaHy. €M caMmbIM, IPU MYJIbTHIIEPCOHHOM IPEJICTABIEHUN UCIIOIb3YeTCS TUIIOTE3a
omcymemeus 6oamooicnocmu “creadible commitment”, To ecThb “00si3aTEIbLCTBA, BHI3bIBa-
IOIIEro JoBepue’.

O6osnaunm 4epe3 NE,,.; MHOXKecTBO H3meBckux paBHOBeCHil B MYJIBTHUIIEPCOHHOM
CTPATErnIecKOM IIPEICTABIEHUN UTPHI.

B stom npumepe euncrBernoe NE,,.;, a umenno, (rp = N — Y, 2y = p,xrc = p).
D10 XKe, 10 CyTH, perienue sipisiercs u equacrBeHubiM SPNE: (zp = N =Y, 2y = (p,p)).
Mp&bI nipeimiosiaraeM, 9To IMIJIOT BEPUT B IIOBEJIEHKE ITapTHEPa “TI0 CUTyalun , a He B 00s13a-
TesbeTBO 6oMOHTE B Hbto-Mopke. Beipaskast 9T0 B MyJIbTUIIEPCOHHBIX TEPMHUHAX, OH IIPOCTO
BBIOUPAET, ¢ KeM 13 “yCI0BHO-cuTyannoHHbix” Teppopuctos cronkayThest. (Eciu 6b1 teTank
Bepmw B obernanue Teppopucra 6oM6uTs B Hpio-Jlopke, Hrpy cire10BasIo GBI IpeICTABIATD
JIPYTUM JiepeBoM, uin BMecTo SPE npuMeHsTsh Ipyryo KOHIENIUIO PeIleHus. )

Ha mepsblit B31/1s1/1, IpaBIOIIOI00HO CIEAYIOIIee yTBEPK ICHUE:

“HekoTopslii TpoduiIh CTpATErus sIBIAETCS COBEPIIEHHBIM B ojibIrpax pernienueM (SPE)
TOT/Ia M TOJIBKO TOTJIa, KOTJia 3TO ecTh HamesBckoe paBHOBecue, sBisomnieecss Hamescknm
paBHOBECHEM U B MYJIBTHUIIEPCOHHOM (IOIIArOBOM) MPE/ICTABIEHIN UTDHL.”

9

HAKO, OHO OIPOBEPTAETCs IIPUMEPOM “PEIIeHus] C JTUCK: nHarmeir” HuxKe.
O/ 1HaKO, OHO OIPOBEpPraeTc epom “periie ¢ JIUCKOO arue e

[Toka MBI BCIOJIy CTapaJiiCh BECTH PACCyKIeHNs B 00Ieit (hopme, TPUTOTHON st TTPHU-
MEHEHUsI U K UCXOJIHOMN, KOHEYHON Min GECKOHEYHOM UTpe, U K PACIIMPEHHOl (CMeIaHHoi )
urpe (IpaBja, CMEIUBaHKs CTpaTernii GeCKOHEUHBIX UTD MbI He KacaeMcs). Temepb 3ame-
THM, 9TO CTPATErud WA XOJbl B UHAMUYIECKNE UTPhI MOI'YT ObITh HE TOJIBKO IEJIBIMU, HO 1
CMEWAHHDIMU, KAK U B CTATHIECKUX (OJHOBPEMEHHBIX) UTPaX. 3/1ECh OTIMIIE MONArOBbIX
crpareruii oT "HmOMHBIX CTAHOBUTCS BaXKHBIM:

BBIroIHO Jt JIjisi UTPOKA CMEINTUBATH OJIHbIE CTPATETHH BUJIA S4 = (T4, Toa, T34, ---),
WA BBITOJ/IHEE CHAYAJIa CMENINBATH OTJIEIbHBIE XOJIbI, a ITOTOM OOBEJNHATH UX B IOJHYIO
CMEIIaHHYI0 CTpaTeruio, Win 31o Bce papHOo! OmamHakoBo Jim MHOXKecTBO NFE,, B TOM 1
Ipyrom ciydae?

YcaoBusT 9KBUBAJIEHTHOCTH TOTO U JIPYTOrO THUIIA MTOBEJICHUST OIPEIEISTIOTCS TeOPEeMOit
(em. B Jarunos, 2001): [dyisi KoHe4HO#T Urphbl ¢ TTOJTHON MH(MOpManuei u pauo-
HaJIbHOCTBIO 00a criocoba cMeIrIMBaHusl SKBUBAJIEHTHBI.

2.3 SPNE u obpaTHast MHIYyKIIUA

Bo MHOrmxX nmHAMUYECKHX Urpax, JOBOJIbHO ecrecrBeHHO pemienusi tuna SPE (=SPNE)
UCKATH AA20PUMMOM 00pamHoti undykyuu, TO ecThb “ajropurMoM KyHa”, 110 cyTH 9KBUBa-
JeHTHBIM orpesiesiernio SPE (mpoBepbre 910 camocrositesibho). [Ipu nosHoit undopmarmn
0 CIEJAHHBIX XOJIaX, OH OIUCHIBAETCS TaK:

1. OrbpaceiBaeM (BbIUEPKUBAEM) CUIBHO JIOMHHUPYEMbBIE CTPATEIHH BO BCEX (DUHATBHBIX
HOJBITPax (CoepzKalix TOJIbKO BEPIIUHBI U PEBEPITHHHbBIE Y3JIbI).

2. HeBbluepkayThble 3HaUEHUs] BBIUTPBIIICH MEPEHOCUM Ha, TPEJIBEPIIMHHBIE Y3JIbl. Fcim
HEBBIYEPKHYTHIX 3HAUEHUI HECKOJIBKO — TO IIEPEHOCUM BCE 3T BapUAHThI, UM, YTO
TO ZK€, CO3JacM HECKOJILKO BApUAHTOB JICPEBa UI'DLI.
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3. Pejynupyem kazk1yio urpy (Kazkjplii 3 BADHAHTOB JlepeBa), yIajisis yKe PacCMOTDEH-
HbIE BEPIIUHBI, TO €CTh CIUTAEM OBIBIIINE IIPE/IBEPINUHHDBIE Y3JIbl HOBLIMU (DUHAJILHBI-
MU BepimHaMu. FKcim octajicd He TOIBKO KOPHEBOH y3€s1, TO MOBTOPsiEM OIePalluy
1-3, yke HaJ perynmpoBaHHOI UTPOI.

END: B konrie octanyTcd BO3MOYXKHbBIE 3HAUEHNSA BHINTPBITIENl B KODHEBOM y3J1€ U TIEMOYKH,
KOTOpbIe UX IMOPOJMJIM — KaKkjash U3 HUX O3Ha4YaeT OdHO u3 paBHoBecuit SPE, u
BKJIIOUAET HepeasM30BaBIINeCs], HO MOpa3yMeBaeMble BETBH jepeBa (OKuIaHMsl).

B ciyuasix co ckpbiToil mHpOpMaIeil, Hy>KHO pacCMaTPUBATH COOTBETCTBYIOIIHE IT0/IbI-
I'Pbl Kak ojHoBpeMennble Urpbl. VIx NE cumTaTh ncxooM 3TUX MOJBIID U UCIHOIB30BATH
Jlajiee B PEJYKIUU JIEPEBA UT'PHI.

[Iporme Beero aror agroput™ cpabaTeiBaeT, Korja (B otindane ot npumMepa “Teppopucr”)
nHGOPMAIS TIOTHAS U KAYKJIBII NTPOK MMeeT PAa3/INIHbIe BBINTPHIININ B Pa3/IMTHBIX Bep-
nmnax.?? Torma pesynbrar agropurMa (To ecth SPE) euncrsenen. [To cyTu fena, nonaTue
S PFE BKJIIOYaeT UJIEI0 OCTABUTH UTEPAIMOHHO-CUJILHO-HEJOMUHUDPYEMbIE CTPATEIMH, TOJIb-
KO TIOPSIJ0OK OTOpachiBaHUs JIOMUHUDYEMbBIX cTpareruit udmensercs. OHO MPOBOIUTCH 110
MOJIBITPAM U MOPAJIOK OIpejiesieH JiepeBoM urpbl ') a He TpeboBaHUEeM OJIHOBPEMEHHOCTU
kak B INDS. Ecim orobpazkaTh 9Tu onepanun ¢ urpoit Ha "mraxmarke” ee HOPMAJBHOMN
dopmbl, TO Ha JTIOO0M MTPpUMepPe MOYKHO 3aMETHUTh, UTO OTOPAChIBAHIE OJIHOI BETBU JIepeBa
[0 CHJIBHOMY JIOMHHHPOBAHUIO COOTBETCTBYeT oTOpachiBanuio coorsercrByiorieit CJIABO
JIOMIHUPYEMOM CTpaTeruy MaxXMaTKI, U HECKOJIBKUX TAaKUX cTpareruii (0TépachlBaloTCst
He BCe JOMUHHpPYEMBIe). DTa pasHHIa MOXKET MMEeTh 3HadYeHWe: HampumMep, B urpe “Tep-
popuct” IN DSt ue cosunayiaer ¢ INDS urpsr B HOpMasibHOI dopme, a Toibko ¢ INDS
MYJIBTATIEPCOHHOI (DOPMBI UTPHI.

Nrak, nonb3ysicb obparnoit uuayknueir u orbpaceiBag CUJIBHO pomunupyembie B
HOJIBITPAX CTPATErud, Mbl 110 CyTH OTOpacbiBaeM HEKOTOpbie (Bo3mokHO, He Bee!l) CJIABO
JIOMUHUPYEMbIE CTPATErUU HOPMAJIbHOIO TTPEJICTABIEHUS 9TOI UTPbI, ITPUYEM B OIIPeIe/IeH-
HOM TIOpSIJIKE, 33JIaHHOM T'PachOM.

U3 sToro ciemayer Hekoropbie coobparkenns. Bo mepsoix SPNE C NE e Toabko 1o
OIIPE/JIeJIEHUIO, HO U ONMPAsICh Ha BbIIE-I0KA3aHHOE YTBEPXKIEHIE, O TOM, UYTO OTOPaChIBa-
HUE JIOMUHUPYEMbBIX CTPATErHil He pacimpsieT Muoxkectso NE.

Bropoe - aro sob6oe INDWr okaxercss SPE, 1.e. INDWy C SPE = INDSr #INDS
(o INDr uMest B By nTepaTHBHO-HEJOMUHUPYEMOE PEIeHne HOPMaJIbHO (hOpMBI 9TO
Urpbl, 06pa30BaHHOE 10 MOPsiKY OoTOpachiBanus rpada).

Tperbe, MeHee TpUBHATLHOE - 3TO BblJIEJIEHUE CIyYaeB, KOIJa MOPSJIOK He BarKeH, U
SPE moxkuo HaxoauTs vepe3 INDW npoussosibHoro nopsiaka orbpachiBanust B HOpMaJIbHOI
dbopwme, ve obpammasicsk K rpady (cMm. reopemy Kyna mmzke).

2.3.1 “JluckoopauHaiius”’ B MYJbTUNEPCOHHOM NPEJICTABJIEHUU UTPbI U “00s-
3aTesibcTBO” (commitment)

Ha niepssrit B3ru1s1,1, MokHO onpenesnTh SPE uepes nepecedernne NE B HopMmasibHOI hopme
n NE B mysbrunepconnoit. Ho ormernm, aro pemenne Hama B MysbTuniepcoHHOM IIpe/i-
craBjieHnn MoxkeT ObITh Imupe dem NE B HopmasibHOM. PaccMoTpum cOOTBETCTBYIOMIN
npumMep “JIMCKOOp/IMHAIIAN .

20K 0/JHO3HAYMHOCTH BEIUIPBLINIEH UIPY HHOLJA MOMKHO IPUBECTH, O0bEIMHS BIOJIHE SKBUBAJCHTHLIC
BepiiuHbI rpada B onHy. Torma, ckaykem, MaxMaThl IMEIOT BCETO TPU (DUHAJBHBIE BEPINUHBI, TOIBKO J10-
CTUTAEMble MHOTHMU IIyTSMU: BBIUTPBII, IPOUTPHIII, WU HAIbs OEJIbIX.
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Cytpb “muckoopaunaruu’ B ToM, 4T0 B perenun N F,,, Onarogaps HealeKBATHBIM M
HECOTJIACOBAHHBIM BEPaM, d 3aBTPAITHUN MOCTYTAI0 HECOTJIACOBAHHO CO MHOM CEroIHSIII-
HUM, BO3MOXKHO YIIYCKasl 9aCTh BBITOJIBI OT Koopauuaruu. [lostomy N E,,,; HeajleKBaTHO
JUIT OMKCaHUs MOJIHOM pamumonanabHocTr. Hamporus, SPE c¢BobomHo or 3TOrO HeEmocrar-
ka. Ho B HEKOTOPBIX Urpax oHo obJajaer JAPYyruM HEJOCTATKOM STOTO THUITA, HA3ZBIBAEMOM
upobiiemoii “HeBozmokHocTH 0bst3aresnbeTB” (lack of credible commitment). Ckaxewm, B
pazobpannoit urpe “Teppopuct”, eciim 661 Teppopuct Ha TpeBAPUTETLHON CTAIUN, JIO UI-
PBbI, MOT' CBsI3aTh cebsi obelaHreM aBTOMaTUYeCKH B30pBaTh OOMOY mpu mocajke B Hbro-
opke, To on Burpas 661 Gombie! ITo mapaJoKCaIbHOe Ha HEPBBIH B3I CBA3LIBAHIC
ceba?!, To ecTh orpaHmYeHne CBOMX IOCTIEILYIONNX BO3MOMKHOCTElH, 9aCcTO IIPUHOCUT BBHITO-
y. A obparHOEe — HEBOBMOYKHOCTD CBSI3aTh eOsi 0013aTEILCTBOM — BOCIPUHUMAETCST KaK
obuHast He3(MEKTUBHOCTD, TIPEISITCTBYIOMAs B3aUMOBBINOHBIM ciesikaM. (CM. Takxke B
sajaaanke npumeps: Mocter [esaps, Bepesku Oucces, Ilena permyranuu npu Kpeaure.)

C ToYKHU 3peHnst MOJIETUPOBAHNS BCEX TAKUX CUTYAIIN, TOSBIEHNE BO3MOXKHOCTH 00sI-
3aTebeTBa (commitment) oKHA U300PAZKATHC Ha JIePeBe UTPhl JONOAHUMENLHOT 6Em-
KOt, He UMEIOIIEe MMOC/IeIyIONNX Pa3BeTBICHU /I UTPOKA, JIAIOIIero ods3aTeabcTBo. B
npumepe TeppopucT 3To BBITJIAIEIO0 Obl TAK:

Taxum 0O6pa3zoM, BO3MOKHOCTD CBSI3aTh €01 €CTh JdONOAHUMEAbHAA BOSMOKHOCTE, 9TO
HOBasl WI'pa, U IMOJIydeHne OOJBINEr0 BLIUTPHINIA B PABHOBECUU IIPU BO3MOXKHOCTU 00532~
TeJIbCTB (commitment) He TaK y’K MapaOKCATLHO.

2.3.2 O cymiecrBoBanum peniennii SPE, emHCTBEHHOCT U COBIIQ/IEHUU KOH-
Iennmn

YrBepxKaeHue 2.3.1 B paszseprymoti hopme Koneunoti uepv ¢ cosepuertots ungpop-
mayued (0 xodax) cyuecmosaHue U 0OVYHHLE U COBEPUEHHHIT pewenul Hawa eapanmu-
posano: SPE # () (caedosamenvrno u NE # ().

JleficTBuTe/IbHO, CylIecTBOBaHUE peleHuil odeBuno u3 ajaropurma Kyma. OH 1o cyitie-
CTBY JIWIITh 33J1a€T (KOHEUHBIH) aJropuT™M OTOPACHIBAHUS CHJIBHO JOMUHUDPYEMBIX B I10-
JINTpax CTpaTeruii; Ho OTOpachIBasi OJIHY CTPATEIHIO, MbI BCET/Ia COXPAHSIEM B MHOXKECTBE
JIOMYCTUMBIX CTPATErnii Ty, 9TO ee MPOJOMUHUPOBAJa, TaK 9TO MHOXKecTBO SPE He Mo-
KeT ocTaThed mycTbiM. Briouenne NE D SPE cienyer us onpenenerns SPE u Bieder
NE # 0. m

CymiecTBoBaHUe Ke PEIIeHHil Jjisi UI'P ¢ HecoBepineHHoi nHdopmarnueii (HeTpuBuasib-
HBIMI MH(DOPMAIIMOHHBIMEI MHOYKECTBAMU) He MApAHTUPOBAHO, KAK MbI BUJIE/U B Pas3fielie
craTniecKux (OJHOBPEMEHHBIX) UTD.

B aumnamuveckoit urpe (Ha Jepese I') MOXKHO paccMaTpuUBaTh U MTEPAIMOHHOE CJla-
6oe JIoMUHEPOBaHME, TO ecTh rnoustue [ N DWr. B Hem nopsiok orbpacbiBaHus cTpaTernii
3ajaeTcd JiepeBoM urpsel I, a He ogHOBpeMeneH, Kak B o0branoM [ N DW . 1o unorma cyie-
CTBEHHO, a mHora - HeT. CkaxkeM, B urpe “Teppopuct” mopsiiok ¢j1aboro JOMUHUPOBAHUS
ue BaxkeH: pemrenne [N DW = INDWr oka3ajaoch OJHO U TO Ke. DTO He BCerja Tak, Kak
mbl yBuguM B npuMepe (Ta6m. 16). Wrtak, B obmem ciaydae cosmagenne [N DWr= SPE
wit INDWpr = INDW ne obs13aTe/IbHO, MOXKHO TapaHTupoBaTh TOJabKO [N DWr C SPFE,

21Cpapn. mpumep “Bepeskn Omucces” B 3aJaTHIKE.
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1 BOODOIIIE, BJIOYKEHHE UTEPAIMOHHO-C/Iab0-HEJOMIHUPYEMBIX PEIIEHUN B CHJIbHBIE TIPU COB-
HaJeHUN TOPsiKa OTOpacChIBaHMs. DTO BJIOKEHUE MOYKHO JIOKA3aTh (IPOBEPHTE 9TO CAMO-
CTOSITEIHHO), OCKOJIBKY ‘‘ciiaboe” JTIOMHHUPOBAHUE BBIYEPKUBAET OOJIBIIIE CTPATErHi, YeM
“cusibHOE”, ipuHATOE 115t SPE.

YacTHOoe JI0CTATOYHOE YCJIOBHE €IMHCTBEHHOCTH W, CJIeI0BaTe/bHO, COBIAJIEHUS pellre-
unit INDWpr=SPE ecth “OTCyTCTBHE HEIIOJHOI'O COBIAJCHUS BBIUTPBINIEH B HCXOaaX .
3/1ech 9TO yTBEPKIEHNE PACIIPOCTPaHeHO Ha (DyHIUpOBaHHbBIE IpadBbl, 9TO YIIPOIIAET POop-
MYJIIPOBKY (9TO MO3BOJISIET TIAPY BIIOJIHE SKBUBAJCHTHBIX [0 BBIUTPBIIIAM BEPITHH 00be/TH-
HUTH B rpade, 1 CIUTaTh OJHON BEPINHOI). 3a01HO MbI chopMmyrpyeM Teopemy Kywna:

Teopema 3 [lycmov 6 Junamuyeckol KonewHot uzpe ¢ co8ePUEeHHOT UHPOPMayued,
onucarnoti GyHouposarHvLM 2padom, KaxHcowvll upor uMeem passudHble olu2Pbllul, 6 Pas3-
NHIT GEPUWUNAT (HEm Napbl 6ePUIUM ¢ 00UHAKOGHMU OAf He2o evuzpuiuamu).?? Tozda

1) Pewenus SPE = IN DWrt cosnadatom mestcdy coboti u ¢ pe3ysvmamom aA20pumma
06pamHot UHOYKUUU, NPUYEM DESYALIMAM, CYULLCTNEYEM U COUHCTMEEHEH NO BLIUZDLLULAM.
2) | Kyn | 9mu pewenus cosnadarom ¢ pewenuem SoE (ucrodom npu oJHOBPEMEHHOM
nopsadke caabo20 UMePAUUOHHO20 OMUHUPOBAHUIN 6 CIMPAME2UNECKOM NPEICNABAEHUL U2-

poL).

JokazarenbcrBo myHKTa (1) 0 cymecrsoBanun (cm. Mysien-1985) — 10BOIBHO OYEBUJIHO
u3 ajiroput™a. eficTBUTE/IBHO, KaxK/Iblil IIIar OTceueHus BepInH B ajiroputMe Kyna jact
DU NPUHATHIX THIIOTE3aX €/IMHCTBEHHBIM BeKTOp BhIMrphImeil. 1lo maayKnnm momydaem
eJIMHCTBEHHOE pellleHne ajropurMa. Jlerko nposeputsb, 9to 310 1 ectb SPE= INDW, n
qro Jpyrux pasHoecuit SPE, IN DWr ner.

JokazarenbcrBo myHkTa (2) — Teopembl Kyna — HeTpuBnaabHo U omyckaercs (cm. My-
Jjien, 1985). i

Orcrosia caeyer, 9TO ecjiu Urpa B crparerndeckoit hopme mpejcraBuma hyHITPOBAH-
HBIM rpadoM ¢ pa3JIMIHBIME B YKA3AHHOM CMBIC/IE UCXOJAaMu, TO SoFE cyiecTByeT u ejinH-
cTBEeHHO 110 BhUrpbiam. OTciona cIe/iyer, B 9aCTHOCTH, CyIecTBOBaHue perienus SoF
B maxmarax (Teopema llepmesio), B maikax, U BCeX KOHEYHBIX HACTOJBHBIX HIPAX C
cosepinennoit madopmanueit. Ho sToro nenb3s ckazarh 0 KAPTOYHBIX Ur'Pax, rye WHMOp-
MAIHsi O TEKYIIEM TOJIOKEHUU UT'PbI OOBITHO CKPBITA (HECOBEPIIEHHA), U PEIIEHNE B IUCTHIX
CTPATErnsaX MOYKET OTCYTCTBOBATD.

Vnpasrcnenus:

IIpumep 2.2 “ITuparer”. (Myaen, 1985). Ilycrs Ha nuparckoMm kopabie 50 pazHOro
crapmuHCcTBa IUpaToB jeadaT 100 KycKoB 30/10Ta 10 caeayomemy oobrdato. Crapiimii mpe-
Jaraer Jiesiexk — KOMy CKOJIbKO. Eciin mosioBuHa KoMaH bl (BKJIIOYAast €ro) coriacHa, TO Tak
u OyJeT, nHavIe ero BBIOPOCAT 3a OOPT, & OCTABIIHUICS CTAPIIUM MPEIOKUT JIeJIeK, U TaK
Jrasee.

[IpejickazkuTe, KTO CKOJIBKO MOJIYYUT, BILIOTH 10 Miajiiero ouru (SPE = INDWR?).

223 1ech MOApPA3YMEBAETCH, UTO B MCCIELYeMON UIPe JIIOObIe BEPIIMHBI, COBIAIAIONINE 110 BBHIMTPLITIAM
IJIS BCEX UTPOKOB, MOXKHO OObEIUHUTDH B OJHY BEPIIHUHY, I IPUMEHUTL 3Ty TEOPEMY K ITOIl HOBOM UIpe.
Tem cambiM, IPUBEIEHHBIH 3/1€Ch BADUAHT SKBUBAJIEHTEH JIDYTOMY BapUAHTY TEOPEMBI, /i€ pa3peliaeTcs
COBII&J/IEHVE BBIUTPBINIENl B HEKOTOPBIX BEPIIMHAX, HO TOT/A Y2K BBIUI'DBIIIN JOJ2KHBI COBIAJIATH JIJIsT BCEX
YYaCTHUKOB.
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ITpumep 2.3 “Kamemkwu”. [lycrs Anapeit 1 Bopuc 10roBopuinch, 9To U3 JexKaimx
nepe, uuMu n=10 kamerkoB Aujpeit Bo3bMer 1 win 2, 110 xkenanuio. [lorom Bopuc 1 nin
2, 1 Tak Jiajee, a B3ABIINI MOCTIEHNI KaMeHb ITPOUTPAL.

Kro BBIMTpaer mpu ujaeaabHON urpe oboux, mepsbiit nan Bropoit? CoxpaHuTcs Jin pe-

3yJIBTAT, eciu MOyKHO Oparh 1 mwmm 2 mim 37 KakoB oOmuit MeTo 1 perreHnsi BceX TaKUX
sagad Vn? (SPE = INDW?)

2.4 Pemenue SPE B HempepbIBHOIT Urpe

B HenpepbIBHBIX (110 CTpATernsM ¥/ Ui BpEMeHH ) Urpax IpUMeHeHHe TeX JKe HJIel 1 aJIro-
puTMa 0OpATHON MHYKIMK aHAIOrTIHO. TOJIBKO BMECTO JIepeBa HyzKHO IIPEJICTABIATE cebe
(1azke ecyin He yjiaeTcsi HAPUCOBAThH) HEKOTOPBI rpad ¢ 6ECKOHEYHBIMU Pa3BETBICHUSIMI
(TUIA CEKTOPOB KpyTa).

IIpumep 2.4 (“ITocsiemoBarenbHblii Topr o Py6uniureitny”) (/eaeoc yousarowe-
20 nupoza= 0enestc 6b1200b NPU UHPGAAUUL).
(A.Rubinstein, 1959, see also H.Varian “Microec. Analysis”)
VYeskas U3 JI0Ma, MaTh OCTABUJIA JABYM YKaJHBIM JIETSIM IHUPOT, ¢ TakuM yciaosuem. CHa-
vasia AHHa npeioKuT Jenex a; € [0, 1] (cBoro momo), ecom Bukrop corsaceH, To Tak u
Oy/er, nHave yepes yac BUKTOP npeyiokuT Jeex Uy € [0, 1] (cBoto mommo). Ecim Anna ne
COIJIACHA, OHA UePEe3 Uac CIeJIaeT TPeThe Tpejjiozkenue jenexa az € [0, 1], u rak gasee. C
KaKJIBIM IaCcOM IOJIE3HOCTh MUPOra yOBIBAET HEKOTOPBIM TE€MITOM (BO3MOKHO, OT HeTepIie-
HUs, WM OT 3achbIXaHus mupora, Korja o = (3). Konkpernee, depes gac ocraercs o € (0, 1)
ncxonHoit nosesnoctu st Aunet u 3 € (0, 1) monesnoctu Bukropa. Ecin, ckaxem, na k-it
ATEPad OHU COTJIACUJIACH Ha JEJIEeK (dk, T)k); ay + U, = 1, TO mojae3HoCTh AHHBI OT HEro
oyner A(Uy) = ar = aFady, nonesnocts Bukropa — V(U) = vp = B3%0,. 3nag koneunbrii
nepuoj, T', B TedeHre KOTOPOro IMUPOT OCTAETCs CheJ0OEH, HYyKHO MPEICKa3aTh, Ha KAKOM
UTepanuu U Kak (paloHAIbHbIE U KaJIHble) JIeTH HOomessiTcs (1mogobHas urpa oYeHb TH-
IUYHA B CUTYaIllu, KOrAa ABe (PUPMbI CIOCOOHBI OCYIIECTBUTH B3aMMOBBITOIHDIA ITPOEKT,
HO HAJI0 JOTOBOPUTLCSA O pa3jiesie HPUOBLIN, a BpeMs IePEeroBOPOB O3HAYACT YIIYIICHHYIO
IPUOBLIIB).

Ananusupyst 9Ty urpy topra, Jyisi IpocToThl OyjeM cuutath o = (3 = 1/2, T=4, u
HAPUCYEM JIepeBO (eC/ii MOXKHO TaK BBIPA3UTHCs) ITOH HEIIPEPBIBHOM IO CTPATETUsIM UTPhIL:

Puc. 4: Urpa: nesexx ybbiBatomero mupora mo Py6uHInTeiiny (moc/ieoBaTesbHbIi TOPT).
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Perienne urpbl B n1306paXKeHHOM IIPOCTOM ciryuae (obmmuii cirydail, n 6eCKoHedHbIi Bapu-
AHT UTPbI PACCMOTPHUTE CAMOCTOATETHHO) JIEMKO HAWTHU € MIOMOIIBIO CTYTIEHIATO JIUTPAMMBI
YPOBHe#l 1ojie3H0CTell, ajropuTMoM obpaTHoit wHAyKiun. JleficTBuTe/IbHO, peIruM urpy c
KOHI[A: IIPEJIIOI0XKIM OHa JIONLIA JI0 MOCIEe/IHEro, 9eTBepToro mepuo/jia, rjae Bukrop mpe/-
jaraet jenex. Ecimm Anna oTkaxKercs, To oba mosydar (), MOSTOMY OHa COTJIACUTCS Ha
nenexk ag > 0 CKOJIb YrOJHO OJM3KUI K HYJIIO, 9TO M300parKeHO HUZKHUM KOHIIOM ITyHK-
tupa. BUKTOp 2Ke Torja MoJIyduT MOYTH BCE OT OCTABINEroCs MUPOra, TO ecTh modTu 1/8.
3Bnag 310, HA TpeTheM Inare AHHA JIO/KHA [PEJIOKUTH [APTHEPY IOJE3HOCTh HE MeHee
v3 = 1/8, Torma myHKTUpHAsI JUHKS JaeT TOUYKY 2, rjie 0b6a UMeroT mpuMepHo 110 1/8. 3Hast
510, BUKTOp Ha BTOPOM IIare MpejyIoyKUT MAapTHEPY IPUMEPHO a; = 1/8, a cam mosydnt
ocrasibible 3/8. Ananormano mbl nomydaem SPE: neex nepsoro mara a; = 5/8, vy = 3/8,
KOTODPBIH U CJIyYUTCs, TPU IPUHATON TUIIOTE3€ TIOJTHON PAIlMOHAILHOCTH.

Ynpaorenernue. Tlpeamnonoxure, aro auckoHThl (“KodunuenTs Teprenus’’) AHHBI o 1
Bukropa (3 pasHble, Kak 1 B Ubl0 [0JIb3Y (TEPIIeMBOro Jin) uMeHnTcst perenne? O6061mTe
perrienue Jijis IPOu3BOIBHOTO uncia nepuosoB T, u sy 6eckonedroro 1 = 0o, HAIPUMED,

nepexosiom K npegeny. (IIposeppre A = (1—3)/(1 —af), V = (1 —«a)5/(1 — af).)

IIpumep 2.5 Vopaxkaenne: rpa Bxoza B oTpaciib.

[Iycts ectb oTpacib ¢ dyHKIUEH 06paTHOrO crpoca (IeHOH 0T CyMMapHOrO 00beMa)
Bujia p(Y) =9 — Y u MOHOIOJIIUCTOM - CTAPOXKUIIOM B 9TON OTPAC/IU, C TIOCTOSTHHBIMU IPe-
JebHBIMU u3giepxKamu ¢1(y;) = 1 (nposepbre, uTo MononombHag nena p = 5). Tlycrs
MOTEHIUATBHBIIT HOBUYOK, BXOJs B OTPAC/b, JIOJKEH C/leJaTh HEBO3BpATHBIE HAYaTbHBIE
KarmutasoBioxkenns K = 1 u oxujaer npejesbible u31epxkKu ¢z(yz) = 2. [lycrs orpacinb
MOZKET MPOCYIIECTBOBATD JIBA Mepuojia (MOYKHO O0OOIIUTE HA 1) U JIMCKOHTA HET: IIPUOBLIN
CeroJiHsd U 3aBTPa PABHOIEHHDI, aIbTEePHATUBHOE BJIOXKEeHNE KanuTaja K - ¢ HyJeBBIM IIpo-
neaToM. CTapoKuii oberaeT HOBUUKY B CIydae BXOJa JOOUTHCs (IIOBBINIEHIEM BBIITYCKA)
CHUZKEHWUsI [IeHbI JOCTATOYHO HU3KO (< 2), 9T00BI 3aCTABUTh HOBHYKA MPEKPATUTH TPOU3-
BOJICTBO, IPEJINO/Iaras, I4To MmMocjae 3TOr0 HOBUYOK OAHKPOT U BO BTOPOM IIEPHOJE MOZKHO
COXpaHsATh MOHOIO/UIO. Ec/n »Ke HOBUYOK BoiijeT, To oxKujaerca pemenue [1ltakensbepra
(r.e. SPEOId New): TAIEP- CTAPOXKUII YCTAHOBHUT BBIILYCK pamblie). CTOUT /I BEPUTH ITOl
yrpose mwim oH Ojiepyer m MOKHO BXOauTh? O000muTe 3a/1a9y JjId PA3JINIHBIX JTAHHBIX

é2<y2> # 27 K 7£ L.

2.5 SPE u INDWr npu paBHOBBITOJHBIX HCXOJdaX WJIM HeECOBeEp-
IIIeHCTBe MHOPMAaINN

Teneps pacemorpum SPE u INDW B Gostee cioykHOM citydae: IpPU COBIAJIEHUN HEKOTO-
PBIX 3HAUEHUI BBIUTPBINIEH U/ 1IN IIPU HEIOJIHON nHMOPMAIUT O CJeJIaHHbIX X0/aX. JIerko
YBHUJIETH, YTO 3/I€Chb, B OTJINYME OT CJIydas HMPEJIbIIyINeil TeOpEeMbI, PeleHnii MoXKeT ObITh
MHO2KecTBO. Ho ¢ cyrmecTBoBanreM perreHnii TpoOIeMbl MOT'YT BOSHUKATH TOJTBLKO IIPU HECO-
BEPIIIEHCTBE NHPOPMAIIIH.

IIpumep 2.6 Ciyuaii “C” onucannoit Ha (Puc. 5) urper BO3MOXKeH, €I TepPOPUCT —
[ICUXUIECKH OCOOEHHBIN YejIoBeK (9TO ¢ HUMU OBIBAET): My BCE PABHO, KUTb UJIM HET, HO
npusTHee yMepeTh min KuTh Ha Kybe. Jlerunky xe cmeprs B Hpro-Mopke npemournTess-
Hee cMeptu Ha Kybe, a rje ObITH KUBBIM - Bce paBHO. Tor/1a BOBHUKAET MHOT'O PABHOBECHUIA
SPE (3 ucxona, uckiouast (Cuba,Bomb)). Ho uu omsoro SoEr, NOCKOJIBKY BEKTOD Bbi-
urpeieit mutota npu Kypee Hoio-Mopk (2,1) crabo [oMHHUDYeT HaJl albTepHATHBHBIM, I
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muoxkecTBo I N DWr nurepanuonto (c1abo) HeJJOMUHUPYEMbBIX CTPATErHil COCTOUT U3 JIBYX
HEeIKBUBaICHTHBIX ucxoos: IN DWr = {(N-Y, Peace) = (2,1); (N-Y, Bomb) = (0,1)}.
Wrax, INDW # INDWr # SPE.

Bomp L1 1,1
Peace 2,1 2,1/2
Bomb 0, 2 0,0
Peace 2,2 2,2

Case C: full information, but equal payoffs Case D: imperfect information

Puc. 5: Urpa “Teppopuct - kamukaj3e”: muoro pertennii SPE # SoEr.

B Bapumante “D” urpsr “Teppopuct” moxoxkee HeCOBIaJI€HNE. 371€Ch BBIUTPBININ Pa3-
JIMYHBI, HO HenH(MOPMUPOBAHHOCTL TEPPOPUCTA O XOJie JeTINKa (He BHUIHO, Ky/a JIETHM )
MO3BOJIAET OXKUJIATH OT HEro JIIOOBIX XOJ0B. B pe3ysbrare OnsTh HEEJUHCTBEHHO PABHO-
Becne SPE (IOCKOJIBKY COOCTBEHHBIX HOJABIIP Hery, To oHO paBHo NE={ (N-Y ,Bomb),
(Cuba,Peace)} ), Ho omo IN DWr.

B mos106H0i urpe, Koropas KBHBaJEHTHA OJHOBPEMEHHO, nHorja uu Hsmesckoro,
HI TeM 0oJiee COBEPINEHHOTO B MOJBITPAX peIlleHus] He CYIecTByeT (Mbl BUJEIN 5TO TIPH
HEKOTOPBIX BapuaHTaxX BbIMIPHIIIei, ckaxeM, B urpe "Monerku": ((1,0),(0,1),(0,1),(0,1)) ).

Ynpaostcrnenue. @opmasusyiire rpadom urpy “Beibepu macts u kapruaky” (em. Tabsn-
my 2.7 umxe) u cpapante SPE u INDW. 777

2.6 Henoanasa nadopmanus o Tuiie napTtHepoB: BaiiecoBckoe paBs-
HOBecue

PaHee MBI IIpearroaraJan, 9To UI'pOKnu JH/I6O HUYEro He 3HaloT O IeJIdX ITapTHEPOB (KOHHGH—
un MM, DE), 60 3nator ux rouso (SoE,SPE). Teneps paccmorpum cirydaii, Korjia urpok
IMeeT IIPeJICTABIEHNe O HECKOJBKIX THUIIAX BO3MOXKHBIX ITAPTHEPOB C M3BECTHLIMU IIE/ISIMI
U TUIIOTE3y O BEPOSTHOCTH BCTPETUTH Kaxkjoro m3 Hux (BaitecoBckoe pasroBecue). st
9TOr0 MBI HCIIOJIb3yeM O0IIee IIpeJICTaBIeHe O BBIOOPE B YCJIOBUAX PHUCKa, pa3paboTaHHOE
Heitmanom 1 MopreHmmepHOM - MAKCHMU3AIIIO OXKHUJIAEMON TIOJE3HOCTH (CM. MHKPOIKO-
HOMUKY ).

Yrob6n! BBecTH noHATHE BaiiecoBcKOro papHoBecHs, paccMoTpuM npumep ‘VHcnekims.
ITo cyTu, 910 onMcanne paBHOBECUs B HEKOTOPOI HOIYJIAIMA HHCIIEKTOPOB U HAPYIITUTE/IE,
HO OT,ZLe.HbeIﬁ IIIN30/ BCTPEYIU TaKoOIl IIapbl - €CTh AByXHIaroBas HUI'Da. CHaana XoauT
npupo/ia (ciaydait), BBIOMpast TUITbI, KOTOPbIE BCTPETHU/INCH, & 3aTeM OTHOBPEMEHHO (He BHIsI
THUIA TAPTHEPA) XOJIT HACTOSIIIIE UTPOKH.
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IIpumep 2.7 Hapynmrenb u uHcriekTop. PaccMorpuM urpy, rj1e jiBe posu: MOTeH-
[UAJILHBII HAPYIIUTEIb U uHCIIEKTOp. Hampumep, HapyIienne cocTouT B TOM, 4TOObI BbI-
UTh CaJsICh 3a PyJib, a uHCeKTop — corpyaauk ['AU. Tlpemamonoxum, B mepBoii posin
ObIBACT 1O JIBa MOJTHIA: “HAIVIBIA BOJUTEb, KOTOPBIH He OYeHb OOUTC IMTpadoB, WIn
“pobkuit” BoauTe b, TakykKe U MHCIIEKTOP MOXKeT OBITH ‘‘cTapaTebHbIN, WIn “JIeHUBbIA —
TO €CTh CUJIbHO HEJIOBOJIbHBIN, KOI/Ia IPOBEPUT 3psi. DTHU TMIIOTE3bI OTPAXKEHDbI B CJIE/LYIO-
meit marpure - Tabsmie 14.

Tabaumna 14:
WHcrekTophl:
Crapa- TeJbHbIN | JIenn- BbIil
Konrp-1b | Jlenutbes | Koatp-16 | JlenuThes

Harnprit: [Tuts 3 0 1 0
-1 2 -1 2

Harserit: He muth -1 0 -4 0
1 0 1 0

Pobxkunii: [Iuts 3 0 1 0
-3 1 -3 1

Pobxkunii: He iuthb -1 0 -4 0
1 0 1 0

Yro0bI 1Ipe/icKasaTh, Kakasg 00CTAHOBKA, CIOXKHUTCA Ha 3ToM mocty ['AU: wacro jm Bo-
JUTEIN CTAHYT [POE3’KAThb €ro ¢ HapYIIeHWeM, W YacTo Jii UX OyJIyT HpPOBepsTh (4To,
OYEBU/THO, CBS3aHO), Hy?KHO 3aJIaTh IHUIIOTE3bl O 9aCcTOTe, ¢ KOTOPOil BCTPEYAIOTCS B IIPH-
pojie tutbl. Ilycrs “HarsibiM” BojuTess GbiBaeT ¢ dacroroit v € [0, 1], a pobkum — (v — t),
& MHCIIEKTOD ObIBAeT CTapaTesbHBIM ¢ 9acToToil 1 € [0, 1]. 3ama/uM KOHIEIIHI0 PEIeHus.

Onpenenenne 2.6.1 Paccmorpum urpy, rie mmeercst n Urpokos (poseit) ¢ = 1,..,n u
KaKJIbIIl U3 HUX MOYKET OKa3aThCst OMHUM u3 Heckoubkux (1) tunos t = 1,.., 7T, (st mpo-
CTOTBHI 3aIKCH TIyCTh T’ OJIMHAKOBO BO BCEX POJISIX) PA3JIMUAIOIINXCS TeJIeBBIMU (DYHKIUSI-
MU, HO He BO3MOXKHOCTSME XOJ0B. IlycTh Kaxkpiii urpok/tuin (jt) 3naer “o6bekTHBHBIE”,
TO €CTh U3BECTHBIE BCEM BEPOSITHOCTH ([i;1, .., [T )y; TOSBJICHUS TUIIOB M MaKCUMU3UPYET
MaTox)uzanue csoeil nonesnocru Uy (T), 3aBucsiiee 0T MATPUIEL T 1= (wit)fj%:j::,TL
cTpaTeruii BLIGPaHHBIX BCEMU UIPOKAMHU /Tumami.

Toryma Batiecosckoe pasnosecue BE ectb Takoit HabOp T cTpareruii (BOZMOXKHO, CMe-
MAHHBIX) YTO HU OJHOMY WI'POKY /THIY HET BBIOJbI OTCTYIIAThH OT TEKYIIEH CTpaTeruu Ipu
3HAHUK YACTOTHI TUIIOB M TUIIOTE3€e, YTO BCE OCTAJIbHBIE HE OTCTYIAIOT OT CBOMX. PaBHOBE-
cre Ha3bIBAIOT “BIIOJIHE pasje/somuM’ (separating equilibrium), ecjiu pasHbie THITBI BCex
poJieil JIefiCTBYIOT B HEM I0-PA3HOMY, €ro HasbIBaroT “BrosiHe oObemuHsonmmM’ (pooling
equilibrium), ecin pasHble TUIBI JEHCTBYIOT B HEM OJMHAKOBO B CBOMX DOJIsiX. B apyrux
CIydasgx TOBOPAT O YACTUIHO pasJiesisitoneM (06be IMHAIONEeM ) PellleHnn.

TEKYIIX

Jlerko 3amerurh, uro BE ectb (cmemannoe) SPE B ayxmarosoit urpe, mwin mpocto Hs-
IIIEBCKOE PABHOBECHE B IMOIXOAINIMM 00pa30M 3aJIaHHOI UI'Pe, & UMEHHO B TAKOM, Iie J0-

233aBuCHMOCTB OT XOJIOB UI'POKOB TOM K€ POJIM M CBOETO XOJa IIPAKTHHYeCKH He MCIOIb3yeTcs, HO dhop-
MaJIbHO yI00Hee apryMeHTOM CUUTATH BCKO MATPHILY.
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HOJTHUTEJIBHBI UTPOK — HMPUPOJA — 3aJajl Pa3 W HABCEI/a CBOU CMEIIaHHbIE CTPATErun
[hits -y pir V0.2t

Yrobbl Halitu BE B npumepe “HHCIEKTODP/HapymuTesib’, OyJIeM MpoBepsTh BCe Ba-
puanTel. IIpoBepum cnaugasa “pasgessomee”’ pasaosecue BUAR (Npagi, Nyobks Lstars Lieni =
(ITure,Hermurs, [Tposepsith, Henp.). 3anummem yciosue, Heobxoumoe, 4Tobbl “Harbiii” He
OTCTYIIMJI B 3TO# cuTyaruu oT crparerun [1uTh:

Upagi(Iluts, Hermrs, Kourp., Jleus)= —1v+2(1—v) > U, qq(Hemnts, Hemmurs, Kontp.,
Jemp)=1lv+0(1 —v) 2> < 1/2 > .

Ananornano, aTobbr “Pobkuit” He orcTymmi B 9T0i curyaruu oT crparernn Hennrs:

Uy oo, (Hermurs, Herurs, Koutp., Jlens)= 1v 4+ 0(1 — v) > U,op(ITuts, Hermurs, Kontp.,
Jlenp)= —3v+ 1(1 —v) & v > 1/5.

Taxk ke mpoBepsist coBMecTHMOCTDb cTpateruii [IposepsaTs a1 Crapareabroro u Herrpo-
BepATh 14 JlenuBoro ¢ Tekymumu crparerugmu Harsoro m Pobkoro, maiijiem, 4To orpuu-
YeHUs Ha BEPOATHOCTH (i = t, TPU KOTOPOI 06CyzK 1aeMoe “BIIOJIHE pa3JIesisioniee’ paBHO-
BecHe BO3MOXKHO, JOJI2KHA JIEXKaTh B IIpefenax ... <t < ..., ... <v < ...

MoryT Jin B 9T0i urpe ObITh “00bEAUHAIONIHE WM “9acTHIHO OObeIuHAONNE’ PaB-
HOBECHsI, TO €CTh TaKue, Ije TUIIBI B OJHON U3 poJieil BeJayT cedbsa ogmHakoBo? Pacemorpen
MAaTPUILy BBIMHPBIIIEH, JIETKO YCTAHOBUTD, UTO 3TO HEeBO3MOKHO. Hampumep, eciiu oba nn-
cuekrTopa “Jlenarca’, rorga oba BoguTess nadnHaioT “Ilute”. [locte aToro oba nncrnekTopa
HAYHYT IPOBEPATH, U TaK Jlajiee, TaK UM HHAYe, UTpa He CTAaDUIU3UPYETCH B 9TOM “00be 11~
HSIIOIEeM’ COCTOSTHUH. AHAJIOTMYIHO IPOBEPSIETCA U HEPABHOBECHOCTD OCTAJIBHBIX O0be TIHSI-
fomux cocrosguuii. [losToMy perrennst MOTyT OBITH TOJIBKO CPEJIH “BIIOJIHE Pa3/Ie/IAIONIIX
BapUaHTOB.

Yo ke Torga Mpon30ii/IeT, Korja v, t He TOMaJIailoT B IIPEJIEIbl, TPU KOTOPBIX BO3MOYXKHO
“pasnensiomniee”’ paBHoBecne?! OdeBnIHO, BailecOBCKOro paBHOBECHS B UMCTHIX CTPATEIUSIX
TOr/a HEeT, UI'Pa PACKaunBaeTCsd, U HY2KHO 00Cy:K1aTh BaifiecoBckoe paBHOBecHe B CMeEIIaH-
HBIX cTparerusx, nojgoonoe N E,,. Bupouem, jerko jgorajgarbcsi, 9To 310 U ectb NFE,, B
HOJIXOIATIINM 00pa3oM c¢hOPMYINPOBAHHON UI'PE OIMCAHHBIX UI'POKOB; UTPE MEXKIy COOOI
U C IIPUPOIOH.

YipakHeHre: HAWTU TaKoe pelleHwe.

2.7 CoBepriennoe BaitecoBckoe mjm ciaboe cekBeHITaJIbHOE PaB-
HOBecue

Teneps paccMoTpuM 0oJiee CIOKHYIO KOHIIEIIUIO, COBMEIAIOINLYI0 BEPOSTHOCTHBIHN ITO/IXO/T
BaiiecoBckoro paBHOBeCHsI U CMEIIAHHBIE CTPATETUN C PA3BEPHYTOi (JuHAMIIECKOiT) dhop-
MOW UTI'DBL.

IIpumep 2.8 (“Bop ua 6a3ape”) Ha Puc.6 npescrapiena urpa ¢ HeCOBEpPIIEHHON WH-
dopmanusg o Xojlax: BTOPOI U TPETUIl UTPOKU HE CIIOCOOHBI PA3/IMdaTh, KAKOW XOJI CJIe/IaH
nepBbIM. [lompasymeBaerca monynanusa Tpex poseit: Bopos, Toprosok, [lommcmenos. ba-
3apHBIl BOP MOXKET UJIM OTJIbIXaTh (OBITh YE€CTHBIM ), MJIH BOPOBATH IIPOCTO, WJIH BOPOBATH
¢ opyxueM. ToproBka MOXKeT KpUdaTh WM MOJTYATh, KOTJIAa Y Hee C JIOTKA TAHYT TOBap.
[Mommemen mozker nim 6exkaTh HA KPUK ¥ JIOBUTH, WK JICHUThCS (OTIBIXATh). 3alucaHHble
Ha PHCYHKe BbIMIpbint 6epyT 3a Touky orcdera (0,0,0) Bapuant, korja Bop oriasixaer, u
ocTaJbHbIE - TOXKe. Kor/ia ToproBka 4To-TO TepseT, eif HelPUsiTHO, HO HEIIPUATHO BJBOIIHE,

2TIono6roro urpoka ¢ (huKCHpoBaHHOl cTpaTerneil HazbiBaoT “Gompamom” (“dummy”).
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1,2

Y ?

1,-3,0
1,-2,0

stole armed

-9, 1,-3

Puc. 6: Urpa “Bazap”™ pemenuss SBE.

ecJIn OHa ellle U KPUIUT [PH 9TOM 3pst (ele, OHa mobanBaeTcs KpudaTh, KOIJIa BOP BOODY-
JK€H, & He KpU4aThb 0 0€30PYKHOM CUMTAET CTBIIHBIM, 9TO OTParKaeT BBIUI'PHIII -2 B 9TOM
Bapuante). Ecim ke ee Bpara-sopa moiimMaior - ona joposibha. O Ilosmemene, mpe/inonara-
eTCsl, IYTO OH JIFOOUT IIPEMUH 3a IIOUMKY BOPOB, HO HE JIIOOUT PUCKA C BOOPYKEHHBIME, XOTs
cupaBurca u ¢ TakuMm. O Bope - 9T0 oH 0OJIbIlle OTCHINAT, €CJIN ITOAMAaH C OPY2KHAEM.
Byziem pacemarpusarh cmermnanable crparerun UrpokoB (Gipies € [0, 1]2, 0senier € [0, 1]2, Opotice €

[0, 1]?) Kak BEPOATHOCTH, ¢ KOTOPBIMH 3TH XOJIbl B CPEJIHEM BCTPEYAIOTCst Ha OIMUCAHHOM Oa-
zape. PasbickuBas paBHOBecue (TO €CTh CTAOUIBHOE TIOBEJICHNE KazKI0TO TUIIA ), ITPEIIOJIO-
xum, aro OZKMJTAHU S Becex urpokos (mpeioiaraeMblie BEPOSITHOCTU XOJIOB TAPTHEPOB),
a IMEHHO: OXKHUIAHWUS BOPAa, OXKUIaHNsT TOPTOBKH, OXKHIAHNUSA OJIUCMEHa — COOTBETCTBYIOT
HAOJTIOAEMbBIM JaCTOTaM JIe/IaeMbIX XOJI0B. HO 3TOro MaJio, moCKOIbKY HYZKHO eIle U BHe
IyTH UI'PHI 3a1aTh TaK HasbiBaeMble BEPDBI, To ecTh oxKujaeMble BEPOSITHOCTH HAXOXKJIC-
HUs B TOM WJIK HHOM y3Jie HH(POPMAIMOHHOTO MHOXKECTBA, €CJIM UI'Pa BJAPYT, KAKUM-HUOY Tb
qygaoM, Tyaa nomajger. CkaxkeM, ecian Bce Bopbl 0OBIMHO OT/BIXaIOT, TO TOproske, a ere
6ostee - [Tonmcmeny, Bee ke JTIOOOIBITHO 3HATH, C HOXKOM JIM TOT, KTO CTAIIUJI Y Hee BElllb C
JIOTKA, €CJIH 9TO CayInTest. 1o u ectb ux (Toproeku u [losmemena) anpuopHble, He IpOBe-
peHHbIe XKI3HBIO, BEPbI, KOTOPhIE MEXKIy co00# MOTyT He coBnaiarhk. Hampumep, Toproska
MOZKET TIPEJIIoJIaraTh YacTOThl BEPXHEro 1 HuyKHero y30B rpada tuna (0.2, 0.8), a [Tosmc-
men - (0.9, 0.1), u KaxK/Ip1il OOBSBIATH CBOIO (BO3MOYKHO, HEHABJIIOIAEMYTO, HO U3BECTHYIO
apTHEpPaM) CTPATEruio, UCXOJsl U3 ITUX AlPUOPHBIX BED.

Onpegenenne 2.7.1 Cwmermannas crparerus win "xon" o, Urpoka ¢ n3 nHAGOPMAIMOH-
HOT'O MHOKeCTBa h CeKBEHIINAIbHO-PAITMOHAJIEH TIPU Bepax [i, TP 3aaHHBIX CMENTaHHBIX
CTpaTerusAX HapTHEPOB 0, U XOJaX 9TOr0 K€ yYaCTHHKA B JIPYI'MX HO3UINAX, €CIN OH fB-
JISIETCsI JIy9IITAM OTBETOM (OTKJIMKOM) Ha 9TU BEPBI U CTPATETUH, TO €CTh MAKCHMU3HPYET
1o o;, Maroxunamue E{u;(oi, 0k, 05, 1)}

Onpenenenne 2.7.2 (Cunbroe) Cosepiiernoe BaitecoBckoe pasrosecue (PBE), win, nna-
e, c1aboe CeKBeHINAaIbHOe PABHOBECHE B UI'PE N JIUIL €CTh IIPOMUIIb (0, () CMEITaHHbIX T10-
AroBbIX (IMOBeJIeHYecKuX) crpareruit o = (0q,...,0,) € AX u Bep 1 = (U1, ..., ftn) € AM
BCEX UTPOKOB,?” TaKUX 1TO

1) sTo pasHoBecue Hama.?0

25 MHOKECTBO BEPOSITHOCTHBIX IIOMATrOBEIX crpareruii AX ecTh CMeIIaHHOe PACIIMPEHHE YHCTBIX CTPa-
teruii - xom0B X. Oxujanus J060ro Urpoka 0 cede CUNTAeM PABHLIME €r0 CTPATETUU: [lj; = 0.
26Be3 sTOrO MOCIEAHEr0 TPEGOBAHUA ITO IOHATUE JOMYCKAIO Obl " auckoopaunammo.
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2) cTpaTerun o SBJIAIOTCS CeKBEHIUATbHO-PAIMOHAILHBIMU TPU JAHHBIX CTPATErUAX TapT-
HEPOB U Bepax [i;

3) Bepbl 1 c1abo (TOIBLKO Ha IMyTH MIPHI) COIJIACOBAHBI CO CTpaTerwsM O, B cMbicie Baiie-
COBCKOT'O IIPaBHJIa YCJIOBHBIX BeposgTHOCTe .2

[Iposepum, mozkeT Jm 6b1Th perenneM (Orabixars,[Kpudars,/Iouts|) (B KBagpaTHbIX
CKOOKax, KaK 0ObIYHO, XOJIbl BHE IyTU MI'PbI) XOTh IPU KAKUX-JIUOO Bepax. 3aMeTUM, ITO
crparerust Topropkn KPUYATD jydie mpotuBomooxKuoii npu ee oxkujganuu ot [losmc-
mena xoja "Jlosute". ITomrcMen ke MOXKeT MPOJIOIKATE 00bSABIISTEL (TOIBKO HA CJIOBAX,
noka Bop He Bopyetr) crpareruto JIOBUTH, TOJIBKO €CiM OH BEPUT, UTO ecjin y»K Bop cBo-
pyer, To 6e3 opyxust. Ecim xke ¢ BeposgTHOCTBIO Oostee 2/5 OH BepUT B MPOTUBOIIOIOKHOE,
to orcrynut ot Jlosurek. UHaue, nposepsiemoe perierne Moxker octaBarhes SBE (a Takxke
SPE, NE) npu Bepe 6osiee 3/5 B 6e30pyKHOCTD, U TIpH JI0ObIX Bepax ToproBku, BO3MOKHO
u ormdarormumxcst ot Bep [osmemenal

Anammsupys 3Ty Urpy, MOKHO HaiiTw, 9TO B Heit ectb u japyrue Cosepiiennbie baiie-
COBCKHE paBHOBECHs, HO HECOBIaJeHue Bep TOproBku u llojmcmena B cTAaHOBUTCS HEBO3-
MOXKHBIM, ec/ii Bop xoTh mHOrIa Bopyet: onpejenenne PBE He nmosBosisier HecooTBeTCTBIE
Bep MPAKTUKE Ha NYMU UPol.

Ynpaosicnenue. [pumep “Mactu nu Kaprunku”.

Macru:
Kpac- HDLE Yep- HbLE
Yepsu | | Byounr | | Kpectu | | Ilukm |
8 0 2 0
Crapmne: Ty3z— 1 3 5 1
6 0 4 2
Craprme: Koposb 7 1 5 3
2 6 8 0
Mutajimme: JTama 3 9 3 1
0 4 4 0
Muaanamne: Bager 3 7 9 1

Tabmuma 15: [Tpumep “Mactu nu Kaprunkn”.

3/1ech TIpeInoIaraeTes, YTo CTPOIHBIN UTPOK BhiOepeT: Crapiime win Miaime, moToM
cTosio1oBelil - Kpacubie nin YepHble, IOTOM CTPOYHBIN - KOHKPETHYIO KAPTUHKY U3 yIKe
HasBaHHON rpynnbl (13 Craprmx win u3 Miaammx), ToToM CTOJIONOBbI - KOHKPETHYIO
MacThb u3 yke Haszpanuoro msera. Haiitu SPE, INDW.

Bapuant 2: Venoxuenne 3amaan - vaiitu SPE, INDW, PBE eciu nocieamit xor pe-
IaeTcs KpebrueM - 1MoJadopachblBaHIeM MOHETKH.

Bapnant 3: To ke, HO pe3ybTaT MOAOPACHIBAHNS U3BECTEH JIO XOJIOB BTOPOMY HI'DOKY,
U TOJIbKO €MY.

Bapuant 4: Haittu SPE, INDW, PBE eciu nepswiti xoa peraercs: :kpebuem - mogbdpa-
ChIBAHMEM MOHETKHU, U HUKTO HE BUIUT €ro.

27B JaCTHOCTH, €CJIM BCE XOJbl U3 HEKOTOPOTI'O y3Jia OKAHIUBAIOTCA B OZHOM IIOCJ/IEIYIOIIEM I/IHCl)OpMaIlI/I—
OHHOM MHO2KECTBE, TO B€Pbl B HEM JIOJI2KHbI COBIIa/JIaTh C BEPOATHOCTAMU XOHOB: Up = Op—1. ,H.HH ClIy4dad
CHUJIBHOI'O COIVIaCOBaHUA BEP HU2KE BBEJICHO IMOHATHE Squ

49



IIpumep “Trivial quize” (yupomennsiii nokep)?? IlocraBus Ha kou 1 py6sib, Anna
TsHEeT KapTy U3 KOJIOJbI, e KapThl 0T 10-Ku BKIOUNTEIbHO J0 Ty3a. CMOoTpUT Kapry, u
He HoKasbiBasg bBopucy (y KoToporo oTkpbiT Baser), mwin yaBanBaeT CTaBKy, WJIH HaCyeT
u nmeet -1, a Bopuc 1. Eciu yasoeno, To Bopuc nnn macyer n mmeer -2, a Auna 2, nin
yABAMBAET, U KapTa OTKpbIBeTcs. Fcim oHa Gosble, yem Baser, To AnnHa Bhurpasa 4 y
Bopuca, unade npourpsisaer 4. Haiiru SBE (4acToTsl X0/10B Ipu KazKJI0i Kapre).

2.8 PBE(e), cekBennuaabnoe pasHoBecue (SeqE), THPE

B upumepe “Bazap” mposiBuiach Jjoruvdeckast HesiCHOCTb 1oHsTuss PBE: B HeM pa3Hbie
UI'POKU MOTYT MMETHh pa3Hble OKUJIaHUsI 00 OJHOM M TOM K€ IapTHEpPE BHE IIyTH UTPHL.
Peammcruaro s 570? U BooOIIIEe, KaK 000CHOBATH OXKUJIAHKS UT'POKOB O T€X BETKAX WUTPHI,
KOTOPBbIE€ HUKOIJIA He PEeaM3yIoTcA! ITO BarKHO, MOCKOJIBKY OT ITHX OXKUJIAHUN 3aBUCIT
pellleHns, ¥ OHM MOTYT OKa3aThCs JIOTUYECKU COMHUTEHHBIMU. YCTPAHEHUIO STON HEesICHO-
CTH ¥ CYKEHHUIO MHOXKECTBO BO3MOXKHBIX DelleHuil ciyxkar mnousrtue PBE(g) n nonsarue
(CHJIBHOTO) CEKBEHIMAJIbLHOTO paBHOBecus Seqk.

Omnpenenenne 2.8.1 /Jlaa 3adarnozo manozo € > 0 HA306EM E-COBEPUWEHHBIM PAEHOBECU-
em (PBE(g)) - makoti nabop cMEUGHHDLT MYALMUNEPCOHHBLT cmpameul (01, ..., 0p) U 6€p
({1, -y fhn), 4O BEPBL CAADOO COZAACOBAHBL CO CIMPANELUAMU, 0 6CE CIMPAME2UL CEKGEHUUANLHO-
PAUUOHANLHBL NPU OONONHUMEALHOM 02PAHUMEHUL: HU 00UH TOO0 HE MOHCEM UMEMb 6Epo-
AMHOCTD NPUMEHEHUA MEHDULE E.

[To cyTn, 3To onpenenenne mojaudurnupyetr PBE, BBo/isg BO3MOXKHOCTE He-pallnoHaIbHBIX
XOJIOB UT'POKOB: Y JII0OOro MoxkeT "pyka JAporuyTh'", MOXKHO omubuThes. 10 ecTh, mpero-
JIATAeTCsI, 9TO €CTh CIYYallHOCTH, U BEPOSITHOCTD BCSIKOTO Xo/1a He Menee € > (. BaxxknocTb
9TOH TUITOTE3BI BUJIHA W3 IIPUMEPA.

IIpumep 2.9 Urpa “Bo3pmu niau octaBps” (“COPOKOHOXKKA”):

lAl lv1 lA2 lV2 ZAB
s%s&%%%()’ 64
16, 4 64, 16 32, 128

Puc. 7: Urpa “Bosbmn nim octass” (Rosental, 19567).

[Iycrs mepseiit u3 aByx urpokoB (AHHA) MOKeT B3ATh 4/5 obmieit npubbLIn (TO €CTh
$4 w3 $5 Ha BerBHM take,s;) Ha mrare 1, Torja Mrpa 3aKOHUYUTCH, a BTOpoMy - Bukropy
- ocranercs $1. JIubo moxkuO ocraBuTh OaHk Ha crose (leave,;). Ha mare 2 npubbuib
yJBauBaercsi (HApuUMep, BeJIyluM), U Yepeji 2-ro BhIOUpaTh: B3siTh Ju 4/5 npubblau (1o
ectb $8 u3 $10-u) u 3aKOHUUTL TeM CaMbIM UIDY, WM OCTABUTL, U T.J. IIpejckasbiBast
HCXOJT JIJIsi KOHEUHOI (CcKazkeM, 0 3 Xojia KaxkJ0ro) urpsel 1o nputniwny SPE, PBE, uin
THPE (oupemeneHo HUKe) Mbl YBHJIMM, 9TO UIDa TPUBHAJILHO 3aKOHYUTCS Ha 1-M Imare
take,y ¢ mourpsimamu (4,1). A mo npunnumy pemtenusi PBE(g) oHa MoxeT JOHTH 0
KOHIIa ¢ GOJIBINOI cyMMOii pubbLn. (3716Ch é— BEPOSITHOCTD He HUXKe KOTOPOH OXKUIAeTCsI
oT J1060r0 X018, Oraroapst CIy9IaiiHOMY TIOBEJICHUIO — UPPAIMOHAIBLHOCTH ).
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[Tokaxkure, aro &€ > 1/7 pocraTodno jyist X0J0B TUIA leqve; U MPOJIOJZKEHHsI UTPBI JI0
CYACT/IMBOrO KOHIA (MJIM XOTsl OBl JIJIsT IPOJIOJIXKEHUsT PAIIMOHAJIBHBIX XOJ0B J0 y3ia V).
Kakoe £ neobrodumo njst pamoHAJILHOCTH XOJ0B THIIA [eave; B KOHEIHON 1 O€CKOHETHOM
urpax? locraTodHo i ero Tak:ke u B 6eCKOHEUTHOI urpe?

Ho rumoresa o mekoropom € > (0 KaKeTcsi MPOU3BOJIBHON: KaKOe NMEHHO £ peajibHO?
MozkHo mpejmonaraTh “oUeHb MaJylo” BEPOSTHOCTH CJIYUaflHBIX XOJIOB, TOI/Ia (POpPMUpYs
KOHIICTIITUIO PENICHUs IPUXOIUTCS MEePEXOIUTh B mpeiaea e— > 0. DTUM IIyTeM Mbl U IIO¥-
JIEM, TOJIBKO IIPE/IIoJIarasi HEOJIMHAKOBBIE YaCTOThI CJIyJIaiiHbIX XOJOB (£1, ...,E,) Y PA3HbBIX
HUI'POKOB, 1 OyjeM UATH B Ipejest 1o "ompeaenmennomy Hampabiennto”’. ComeprKaTesbHo,
nJiesi CCKBEHIIMAIbHOIO PABHOBECHUsI, BHITEKAIOIIETO U3 9TOM UJIEH, OIUChIBAETCS TaK. B 1o-
IyJISIIIUE UTPOKOB (THUIIOB), KOTOPYIO MbI paccMaTpuBaeM, Obliia HEKOTOPas IPEJIbICTOPUSI
HBIHEIITHEr0 COCTOsSIHUsI. Bee urpoku onmbasinch, Jiesras CaydaifHble XOAbl, U BCe MPEIII0I0-
JKEHUS U BEPBI O TOM, YTO OOBITHO IIPOUCXOIUT B KAXKI0H MHMOOPMAIMOHHON TO3UIUHT UJIN
y3JIe UTPbI - 0OOCHOBAHBI TOM mpeapicTopueii. [Ipn sTom wacToThl CcydaitHocTeil yMeHb-
IIAJTACH, BO3MOYKHO HEPABHOMEPHO, M Ceiidac OKa3aJIMCh MpaKTUIecKu HyJeBble. Ho Hamm
TeIepeITHe Bephbl ¥ BCeX 00UHAK08bL U 000CHOB8GHDL TIPEIBICTOPHEl, 9T0 (POPMaTHLHO KOH-
HEIINI0 MOYKHO BBIPA3UTh TaK.

Ounpenesienne 2.8.2 (CusbHoe) cekBeHImaibHOe paBHoBecue SeqE B urpe m i ecrsb
Habop (7, [i) CMEIIAHHBIX TOIMIATOBBIX (MMOBEJIEHICCKHX) cTpareruii ¢ = (01, ...,0,) € AX
u Bep it = (i, ..., in) € AM Bcex UTPOKOB, TAKHX UTO
1) crpareruu G; sIBISIOTCSA CEKBEHIMATBLHO-PDAIMOHAIBLHBIME, IPU JAHHBIX Bepax fi U CTPa-
TEerusX HapTHEPOB 0}
2) BepBI [i CUABHO COTJIACOBAHBI C HADJIIOJAEMBIM CTPATErUSIM 0, B TOM CMBIC/IE, UTO CYy-
IIECTBYET IOC/IEI0BATEILHOCT BIIOJIHE CMEIIAHHBIX cTparernii o) — & cxomamasics K
PABHOBECHOI, 110 KOTOPOii (0IHO3HAMHO) CTPOHTCH TocIefoBaTe bHocTh Bep u*) — i, cxo-
JAIIIXCsT K /].28

Eciin K TOMy Ke cTpaTreruu ¢ CeKBEHIAILHO-PAIlMOHAIBLHBI HE TOJILKO PU (DUHATBLHBIX
Bepax fi, HO U [P BCEX MO3HUX (HAUMHAsI ¢ HEKOTOPOIO HOMEpa) UjIeHaX MOCTPOEHHOIT
nocienosarensaoct sep F)| o sro pasmosecue SeqE masbaror (Cosepmrennbiv) Pas-
nosecueM jpoxkameit pyku THPE (Trembling Hand Perfect Equlibrium).?

Terepn comocTaBuM pas3/imiHble KOHIEIITUN PEITeHMIA.

2.9 ConocraBaenne penteanii SPE, SBE, SeqkE, THPE, INDW

Brenennnie noustust SeqFE, THPE, u unen ciaydaffHbIX XOJIOB OIPAB/IbIBAIOT BBIJIE/ICHIE
pasmoBecnii co cabpim gomunuposanneM tuia INDW (mwmn SoE) cpean pasnosecuit Tuna
SPE. JleiicrBurebHO, BCe €1abo JOMHUHUPYEMbIE CTPATETWH OTOPACHIBAIOTCS, €CJIN €CTh
BEPOATHOCTD (JIazke ecyin oHa GJin3Ka K HyJIo) Jro60ro ucxoja. [losromy, BO MHOIEX HIpax
okaxkercs THPE = INDW  u B mobom ciyuae THPE C INDW (nposepbre 5T0).

28B wacTHOCTH, €ciIl BCe XOBI U3 HEKOTOPOTO y3/1a OKAHIMBAIOTCA B OJHOM (HOCeLyiomeM) nagopMa-
IIMOHHOM MHOXKECTBE, TO BEPhI B HEM JOJI?KHBI COBIIA/IATH C BEPOSITHOCTSIMU XOJOB: i, = Op—_1.

29Boobie-To, OUpeeIeHne IpOoKaIell pyKn' OOBIYHO JAOT B TEPMHHAX HOPMAJBHOIO IIPEICTABIICHIS
Urpsl, 6e3 MOHATUS Bep, U Hoydaercst hopMaibHO Apyroit oobekT - (Trembling Hand Nash Equlibrium).
OH B urpax ¢ IosiHoO# pannoHaIbHOCTHIO (yeaoBust KyHa) cOBIAIAeT 110 MHOKECTBY CTPATETUil U BBIUTPbI-
mam ¢ THPE, koropoe Ham ymoOHee 11jisi COIMOCTABIEHUSI C CEKBEHITMATBHBIM.
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Tpamunuonno pemenus SeqE u THPE onpenensior ToabKo Jiiss cMeIIaHHBIX cTpaTe-
ruit, Tak 970 MOXKHO obo3HauaTh Seqk = SeqF,, un THPE = THPE,,. Oqnako HaMm gaJee
ya00HO BBeCTH OOO3HAUEHUsI M OIpeJe/eHNe 9TUX KOHIENIWI U JJIsT YNCThIX CTpATeruii
(pure strategies), a IMEHHO — 9TO Te YHUCThIe CTPATErHH, KOTOPbIE BXOJST B COOTBETCTBY-
[Olllee MHOYKECTBO CEeKBeHIMa bHbIX i "apoxammux " paBHoBecuil (s KaK WHTEHCUBHOCTH
[PUMEHEHUsI YUCTBIX CTPATErHil, COCTOST U3 HYJIell U eJINHUIL):

THPE, :={s € THPE,,| s —integer }, SeqkE,:={s € SeqE,,| s — integer }.

Cormocraiisist kornennuun, nousitus T'H PE u N E,, MOYXKHO cauTaTh Hojocamu (camoe
Y3KO€ U caMoe IMIHPOKOe MHOYKECTBA CPEJIM BBEJCHHBIX 3/1ECh), MEXK/Y KOTOPHIME BMeIIa-
ercs OOJIBIMTMHCTBO OCTAJbHBIX HEKOOIEPATUBHBIX KOHIIENIINI KaK JacTHBIN ciaydail cMe-
manubix Hamesckux pemennii. [leiicrBurensrno, SPE B uncthix crparerusx obobmaercs
110 cmerranHoro S PE,. AHaJI0rn4IHO, KaxK/Iyi0 KOHIIEIIIINI0 MOXKHO PacCMaTpuBaTh U B Y-
croif u B cMemrannoit ¢popme. COOTBETCTBEHHO, MOXKHO COCTABUTH CJICILYIONMINI BarKHbIN
rpad BoxKeHUil (ero JIeBbIil U IPaBbIil Kpasi CMBIKAIOTCsI, 9TO OTPA’KEHO IIOBTOpaMu 060-
sunavennit SPE;):%

SPEmu SPE, > PBE,, D SeqE,, > THPE,, C INDW,p C SPE,, C NE,
U U U U U U U U (9)
SPE = SPE, > PBE, D SeqE, > THPE, C INDW,rC SPE,C NE, = NE.

B srom rpade nerTpabHoe 1MoJoKeHne 3aHuMaeT Hanbosee y3Kas, Haubosee padpuHu-
pOBaHHAsl KOHIIEIIHsI U3 BEPXHEH [EMOYKH C ellle TapaHTUPOBAHHBIM CYIIECTBOBAHUEM (CM.
teopemy Hmke) — 310 THPEm. U3 npusenennbix Bioxkenuit ciaemyer, aro ecau THPE,,
CYIIECTBYET, TO CYIIecTBYIOT U Bece oxBaTbiBatomie THPEm pemenus. /s cymecrBoBanus
JKe BCeX “TeJTbIX KOHIIEIIIHi, TO eCTh HUXKHEH MeOYKH, HY2KHbI JOITOTHUTE/IbHbIE YCTOBUSI.
Nuave, ecTh IpuMephl HECYIIIECTBOBAHUS, JIazKe JIjI HanOo/iee MUPOKO U3 HUX KOHIIEIITUN
NE. Kakue ycinosua? Hanpumep, IN DW,r, SeqE, n 6onee mupokue KOHIEHINN Pa3Bep-
HyTOI (DOPMBI CYIIIECTBYIOT [P COBEPIIIEHCTBE HH(MOPMAIUK (OTCYTCTBUN HETPUBUAJBHBIX
nHGOPMAITMOHHBIX MHOXKECTB).

Birarosapst mpuBeIeHHBIM BBIIIE IIEITOYKAM BJIOXKEHUI, CYIIIECTBOBAHIE BCEX HA3BAHHBIX
(cMmemaHHbIX) pererniit MOKHO BbiBecTH 13 cyiiectsoBanus THPE. Cdhopmymupyem ero
YCJIOBUS (JIOKA3aTEIBLCTBO 3TON HEIPOCTON TEOPEMBI MbI OILyCKAEM ).

Teopema 4 B xorneunoti uzpe ¢ noanoti pauuonaibhocmvio (TOMs, 603M0OHCHO, U HECO-
sepwennoti ungopmayueti o rodax) cmewannoe Pasnosecue dpostcaweti pyKu cymecTByeT
(THPE,, #0).

Cnedemeue: NE,, # 0, PBE,, #0, INDWp # 0, SPE,, # 0, SeqE,, # 0.

Cioxxnoe J0Ka3aTEJIbCTBO OIIYCKa€M.

301_[0 SPE 110, a3yYMeEBaAECTCAd PpPeEUIeHue SPE B MVJBTUIIEPCOHHOM NIPEIACTAaBJICHUN UI'PBI, KOTOPOE
mul )
6[)IB€ I Imupe ()fiquH()I 0.
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ComocraBuM Konuenun jaJjee: pemenue T'H PE, B OOJbIIMHCTBE CIydaeB COBIAIACT C
IN DWr, pacxoxaenue mue (C.K.) nenssectno. Pasnosecue Hama — 510 SPFE B ofHoIaro-
BOI1 urpe ¢ ojgHOBpeMeHHbIME X01amu. [lapa pasrosecue [lltakensbepra — 9ro mpocro SPE
JIBYXIIATOBON MI'PbI, KOTJIA JIJEDP XOJUT TEPBBIM (& MO CPaBHEHUIO ¢ "ONTUMHUCTHIECKIM
HIrakeasbeprom” S PE MOXKeT BKIIOYATD €Ie KAKHe-TO HCXO/bI). MakcuMuH MoKeT OBbITh
annporcumuposal P B F(g)-paBHoBecusME MOJANMDUIMPOBAHHON UI'PbI, IPU 3JIEMEHTAPHBIX
GYHKIUSAX TOJIE3HOCTU YIACTHUKOB C OYeHb OOJIBIINM HEIPHUSITAEM PHUCKA.

C apyroii cTOPOHBI, IMOJE3HO MPOAEeMOHCTPpUPOBaTh, 4To nouaTus SPE, SBE, SeqE ne
TOXK/IECTBEHHBI, U TTOHATH, TIOYEMY.

IIpumep 2.10 (“Ocauk” 3eareHa, Bapuant-2) . Humepnpemayus uzpv, He 00Cy-
orcdaemces, uepa Hazeana “Ocaur” 3a dopmy epaga:

(2,2,2)

Puc. 8: Urpa “Ociuk” (Selten, 198..7).

3rech aa SPE B uncteix crparernsx: SPE1=(aL|B|) nupu coorsercrByiomux mo Baitecy
Bepax, u SPE2=(ABJ|R]) npu Bepax a,b Tperbero urpoka, HabIIOAOINIEr0, 9TO €My JIaJIu
X0/ (BEpOATHOCTSIX, YTO Jajid U3 TMO3UNNK a win u3 b) tuna a > 2b.

[Teproe, To ectb SPEL, ectp Tak:ke m SPBE, HO He MOXKeT OBITH CEKBEHITUAHHBIM
pasaoBecueM (SeqE), a SPE2 sBisiercst ceKBeHIINATIBHDBIM.

WTak, MbI TpeJCTABUIN MMUPOKUN apceHal KOHIIENIUI PeIeHnii, IpUMEHUMbBIX B pa3-
HBIX CHTyanusax urp u ux ceasu. [logbop ajgekBarHOil Mojenn (rpada) u KOHIEHIUH UIPo-
BOT'O PeITeHus MO/ }KU3HEHHYIO CUTYAINIO — TBOPYECKOE JIeJI0 UCCIeI0BaTe s, Tpedytoree
3HAHUS COJIEPKATEHLHON CTOPOHBI Jlenia. Hudem, KpoMe IpUMeEpOB, YIeOHUK 3/1eCh He I0-
MOZKET.
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DTO0 3aBepIIaeT pacCMOTPEHUE “HMOMYJIANMOHHBIX WU “9BOJIOIMUOHHBIX UIP, XapaKTe-
PUBYIONIUXCs MTOJIHON palnoHaJIbHOCTHIO. Terepb MbI 3aiiMeMcst UrpaMu ¢ 60iee CI0KHOMN
nH(MOPMAIIMOHHON CTPYKTYPOIii, 4eM “momnyadimonnbie’. B npuniumne, Bce BBeJIEHHbIE KOH-
IENIIN PEeIIeHnii IPUMEHNMbI U B HUX, B TOM YHC/I€ B UTPaX C HECOBEPIIEHHON PallnoHaIb-
HOCTBIO MJIM HEOOIUM 3HAHMEM, B ITOBTOPSIONIMXCA UI'PaxX OJHON Imapbl maprHepoB. Ho B
HUX €CTb U crenuduka, u Apyrue pernieHns.

2.10 OrcyTcTBue “obiiero 3HaHus’, UTPbI C peryTaiueii, oaed

Usmennm runoressr urpsbl ‘copokonoxkka’ (“Bepm mim ocrasw”), 106aBUB K BO3MOXKHOCTH
UPPAIMOHAIBLHBIX XOJI0B HEOIIPE/IeIeHHOCTh 3HAHUIT O CTEIleHN MPPAIOHAJIBHOCTH IIapT-
Hepa (910 yxe ne “obrmee 3nanue’). OkaxkeTcs, 9To KoHIennus pentenns PBE(e) nomkma
MOJI(MUINPOBATECH, U BKJIIOYATh XapaKTEPUCTHKY NHMOpMAIU.

ITpumep 2.11 (IIpomoskenune urpst “Bepu nim octasb”) (“CopokoHoKKa”)

[IycTh, B pa3oOpaHHOii BBIIIE UTI'PE ‘COPOKOHOKKA CUTYAIUd U3MEHUIAcCh: UTPOK Victor
cabImalt, 9To AHHa B 11o106H0# urpe u3 10-Tu Xo7108B ¢/enasa 1 upparuoHabHbIi (HEBBINOJI-
HBIi, OMMUOOYHBIN), U OXKUJAET, COOTBETCTBEHHO, BEPOSTHOCTh WPPAIMOHATBLHOCTH OKOJIO
a = 1/10. Ananoruuno, AnHa cibimana, 910 Bukrop B momobHo# urpe u3 30-TH XOJ0B
cies1ast 2 UPPAIMOHATBHBIX X0/1a, OHA OXKUJIAET BEPOSTHOCTH UPPAIMOHAIBHOCTH 3 = 2/30
(310 OKaxkercs He TO Ke, uro 1/15!). IIpeamonokum, UrpoKH CYUTAIOT PAIMOHATHHBIM
Opamsb GaHK, KOIJIa BEPOSTHOCTH OIMUOKU mapTHepa Gosibine 1/7 u 0XKujgaoT oT napTHepa
TaKoro ke Muenus. O4UeBuIHO, TIPHU TAKOH “IPOCTOBATO’ paIlMOHAJIBHOCTH, AHHA Ha 11ep-
BoM xomy BOSBMET (ecsm we ommubercs). Ho ecin on ommbercs, BosbMer s Bukrop?
OH MOXKeT UHTEPIPETUPOBATL 0cmasaeHue AHHON KaK OMMOKY, U TOT/a MOJIIIPABUTE CBOIO
CyOBEKTUBHYIO BePOSTHOCTE OmuboK A 1o Besmunust (1+1)/(10+1)=2/11. JIubo canrars
CJIyUUBIIIEECST OCMABAEHUE PATTMOHAIBLHBIM XOJOM, U CHeJaTh OTCIOJIa BBIBOJ O TEKYIINX
runiorezax ([ =7) Aunbl orHocuresbHO cebs (Bukropa). HesaBucumo ot Toro, BepHbI Jin
9TU TUIOTE3bl, BBI'OJHO JiU Terepb BUKTOPY ocmasasme u noiiaeT i urpa o ysia Vz?

1)ITo cpaBHEHUIO C IIpeBIIYINEN cuTyalueil, ocraBuM BukTopa “IpocThiM”’, a IepBOro
UT'POKA TIPEJIIOIOKUM CIIOCOOHBIM PaCCIUTATh MPEIbLIYINyo cuTyaruoo. CtaHeT jiu OH Ha
nepsoM 1mare OCTABJIATD, uezaBucumo ot csounx rumnores o napraepe (BJIKOOBATD)?
[Toitner ymm urpa o 6-ro xoma?
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2)4ro eciim rerepb oba Urpoka “ciaoxkHble”, 1 B HpocunThIBAET BO3MOXKHOCTL OJieda
[EPBOrO (CYUTAIONIETO0 BTOPOTO MPOCTHIM ), H3MEHUT JIX 9TO Pe3yJIbTaT?

2.11 YTouyHeHUe MOHATHUS PAIMNOHAJIBHOCTHI; IpAMasi WHIYKIAS

Konb6epr u Meprenc (1986) npeioxKujim BO3MOXKHOCTb CyZKeHUsI MHOXKECTBA COBEPIIIEH-
HBIX WJIM JIPYTUX PABHOBECUN OCHOBAHHBIX HA OOPATHON MHIYKIIMU C IOMOIIBIO “TIPSAMOI
naayknun . [lo cyTu jiea oHa o3HadaeT pelleHne UIPhbl 110 JIOMUHUPOBAHUIO U B pa3Bep-
HyTOIl 1 B HOpMaJIbHOIT (opMe (IO ONpeIeIeHHOMY TOPSIJIKY ), W [IepecedeHne MHOYKECTB
OTBETOB. DTO 3aTparuBaeT QpyHIaMeHTAILHLIH Borpoc o “creadible commitment” 3! momma-
ot Heitmarnom u MopreHmrepHoM: Bcerjia Jii UCPOKU MOT'YT JIO UI'Pbl PACCUUTATH CBOU
ONTUMAJIbHBIE CTpATeruu (IJIAHKPYEeMbIe PEaKIni Ha BO3MOYKHBIE XOJIbl/MH(MOPMAIIHIO), a
3aTeM TOJIBKO MPUJICPKUBATHCS X! JacTo 9TO He TaK, U UTPOKY OBLIO ObI BBITOIHO C CAMO-
ro Havaja OObIBUTH CBOIO CTPATEIHIO, W JIMIIUATH c€Os BO3MOXKHOCTH IIePe/IyMaTh 3aTeM B
xozie urpel (eMm. urpy “Ilesapb cxkuraer MocTel” B 3ajadHuKe). B cieiyroriem ke mpuMepe
(Puc. 9) nporuBopeunst He BO3HUKAET, U MPAMast WHIYKIIUS BBILIAIAT OOOCHOBAHHO.

P /5,1
4,0 O

| |

| |

Puc. 9: Ilpamas uryKIius.

B sroit urpe Bukrop B curyaruu Vi He 3Haer, cxommia ju ArHa ¢ wiu d. 37ech JBa
nocyiesioBaTebHbIX paBHoBecust SPE B umcThix cTparernsx (u eimme OJHO B CMEIIAHHbIX):
(a,[d, 2]), (b, c,u). OmHAKO, TOJIBKO MOCTIEHEE OCTACTCSI, €CH PACCMATPUBATD MTPSIMYIO HH-
JIYKIIUIO, OTIpeie/isieMyto Tak. [IpuBeis 9Ty urpy K HOpMaabHOI (hopMe 3aMeTHM, YTO CTpa-
terust Annbt (b, d), cunbHO JoMUHUpYeTCs ee crparerneii (a). 3uas 1o, Bukrop, B ciayuae
naboqaemoro xoqa (), gokeH pemmth, uTo AHHA uMena B Bujy crpareruto (b, c), u
cxommia (¢) a ue (d). Torma emy pasymuo XomuTh (), Apyroit oreeT Ha (b) HepalnoOHAJIEH.
Buas sr0, Auna noiiger (b) a e (a), u moayqaur 5. Tak gomoMHUTEIBHBIE COOOPIKEHUST O
PAIMOHAJILHOCTH 110 “IPAMOM MHIYKIUN CY3UJIA MHOYKECTBO OKUJIAEMBIX MUCXOJIOB UT'DHI.
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Puc. 10: [Ipsamas uHIyKIusg OpU HEITOJTHOW PaImOHAIHLHOCTH.

Oxnako B sipyroit momo6uoit urpe (Puc. 10) mogobuble coobpazkenust MOryT ObITH 060C-
HOBaHbBI TOJIHKO HEITOJTHON paIioHaIbHOCTHIO; MHOXKECTBa PEIIeHU 110 IIPAMOii 1 110 obpart-
HOI MHIYKIUN HE IepeceKaroTcs!

Ha Puc. 10 urpokn xomadr 1mo ouepenu, 1 BUKTOP TakzKe Ha MOCIEIHEM XOJE HE 3HAET
npebLyIero xoga Auael. Ho 910 eMy u He HY»KHO, BeJib B JIIOOOM CJlydae OH CXOJIUJT Obl
BHU3: (2), 9TOT X0/ cTporo gomunupyer Haj (u). [losromy equucrsennoe SPE =(a, [y, d, z]).
Ecin ke ™Mbl 1mepeBejieM 5Ty urpy B HopMasibHyto dopmy (Tabs. 16), 1o okaxkercs, 4ro
crpareruss Anubl (be) crabo gomuumpyer Has (bd). OmHOBpeMmeHHO crparterust Bukropa
(x) ciabo momumuupyet Haj (yu). 3areMm (be) cuabHO HOMUHUDPYeET HaJ| (a) U eJMHCTBEHHOe
SoE=(b,z, [, z]) # SPE. Ilostomy SoE He KazkeTcsi paruoHaJIbHBIM: KAK MOXKHO BEPUTh,
gro B curyarmun Ay AHHA TOfneT BBepx Ha (€) OXKHJAs HA ITO PAIMOHAJBHBIA OTKJIMK
(z)? Ho, ¢ apyroit croponsl, B curyaruu Vi BukTop Moxer paccyzKJIaTh U Tak: a MIOYEMY
JKe OHa BOOOIIE IIOILIA CIO[a, B 9TOT y3€J, eC/IA IIPE/NoIaraeT MeHsT pallnoOHAJIbHBIM! DTO
HeBO3MOKHO. Toria oHa MOXKeT OXKUJIATh OT MEeHsI HppannoHaIbHoro xoa: (u). U oxunast
ero, wranuposaTh xof (c¢). Torga Bukrop xomur (x) n SoE neficTBuresbHo peannsyeTcs.
[Tpu sTom, BozmokHO, AnHa GJiecboBasa, JeMOHCTPUPYS X070M (b) CBOoe HeBepHe B paIyo-
HaJIbHOCTL BukTopa, u nosyduia 3 ot 6s1eda BMecTo 1 110 TpUBHAILHON cTpareruu a.

H Anna\ Victor H X ‘ yu ‘ N ‘
a 1,0 (SPE,SoEr) | 1,0 1,0
be 3, 6 (SOEforward) 9, 0 O, 2
bd 3,6 1,01]0,8

Tabmuma 16: [Ipamas nagyKius.

[Tocse xona (b), Bukropy Hajio pemuTh 94To 3T0: B3sTHE HA IIYIIKY, IJIYIOCTh UJIU [0
JIO3peHre ImapTHepa B TJIYIOCTH. B mocienux ciaydasx Hato XoauTh Beepx! [Ipu rumorese
JKe TIOJIHON panuoHaIbHOCTH 060uX (M3BECTHON 000MM), HY’KHO He HOKyHaTbes Ha Ojed,
xo/uTh BHU3 (Y, 2) n umerh 8. C mpyroii croponsl, eciim ObI AHHA HMesa BO3MOKHOCTH
06bsiBUTD, Biajes “creadible commitment”, crpareruto (b,c) u He OTCTYIATH OT Hee, TO
peasmm3oBaJia Obl BeIphI 3. Torma, npu “creadible commitment”, BukTop BbIHYyKI€H
OTCTYIIUTH HA ().

MopaJib 3 3TOro 1npuMepa: B CUTYAIUAX OJHOKPATHOW UI'PBI, B TOM YHUCJIE TIPU HEIO/I-
HOI PAIMOHATBHOCTH UTPOK MOXKET CTapPAThCS CJICIAHHBIM XOJIOM CUTHAJIU3UPOBATH O CBO-
UX runore3ax (MCTUHHBIX uin 071eDOBBIX) OTHOCHTEIHHO MapTHEPa, K CBOEil BBIrOje. DTO
MPaKTHICCKH SKBUBAJEHTHO CUTHAJU3UPOBAHUIO O CBOEM THIIC B BaiiecoBcKux urpax.

313roT TepMuH B HTpax O3HAMAET “BLINOIHIMOE obemanie’.
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AnajlorndHo, IpuMeHeHe CTPaTeruii, a He XOJ0B, PE30HHO B IIOBTOPSIEMON WIpe, TIIe
UT'POK CIIOCOOEH 3aBOEBATH peryTanuio. Toraa mpsMast HHIYKIUs IPaBIonoIo0Ha.

Ynpaosrenernue. B npumepe “dyréon nim xkuno” (Puc. 1.1), paceMorpure ey oLy
moudukarmio. [lycrs, BukTop obmaerca ¢ Muxanaom, KOTOPBIil HABEPHIKA YBUIUTCS C
AnHoit 110 Beuepa, 10 BbIGOpa HyTOOJ/KUHO, HO CTECHSIETCs MPsAMO TonpocuTh Muxania
nepegarh AHHe nmpockOy npuiite Ha (hyTooa mim B KuHo. OH ckuraer 1 pyOsb Ha rya3ax
Muxania, HUKaK He 00bsICHsISI CBOEIO IIOCTYIIKA, HO HaJesCh, YTO TOT paccKkazkeT AxHe 00
9TOM CTPAHHOM CJIydae, U Ta CJIeJaeT BhIBOJBI. llokaxkure mpsiMoil MHIAyKIMEH, ITO 9TO
CXKWUTaHme — pa3dyMHbIH xo71 BukTopa.

2.12 “llourn-coBepuieHHas”’ MHMOPMAaIIUA: MOBTOPSIONINECS UTPhI
C yrpo3aMu.

“ITouTu-coBepiiieHHOI” HA3BIBAIOT UH(MOPMAIIMIO O BCEX CAEJTaHHBIX XOJaX, KPOMe MOC/Ie]I-
Hero uiau Tekyiero. [logo0Hast cuTyalins BOSHUKAET B BEChbMa PAaCIpPOCTPAHEHHOM KJiacce
“MOBTOPAONINXCST UTP. DTO TAKHUE UTPHI, TJI€ YIACTHUKHU XOJSAT OJTHOBPEMEHHO, 3aTEM OJI-
HOBPEMEHHO HabJIIOIAIOT PE3yJIbTAT JACHCTBUN MapPTHEPOB, €Ille pa3 Pa3bIIPHIBAIOT Ty Ke
urpy, u T.;1. Hanpumep, urpa “Monerku”, “Ilepekpectok”, “@yTO0OS MM KUHO  — MOTYT
OBITH PA3bIIPAHBI B IIOBTOPLIONIEMCS PeKUMe. ITO TOria M3MEHUTCH B TUIE PelleHus !
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Crporo roBopst, Ipu aHaJu3€e TAKOI UIPBHI yKe HeJIb3sg ODOUTHCH MPOCTO MAaTpPUILEi
HOpMAJIbHON (hopMbl Urphl. [IpaBuIbHBII TOX0/T — PACCMATPUBATD JIE€PEBO UTPHI C TTOBTO-
PSIFOIIMMECS 9JIEMEHTAMU, KOHeYHOe un OeckoHevdHOoe. OKa3bIBaeTCs, UTO PEIIeHUs Mpu
9TOM MOTYT CYIIECTBEHHO OTJIMYAThCSA OT PENIeHU OTHOKPATHON aHAJIOTHIHON UTPHI.

IIpumep 2.12 (“Kamens B oropoyx”’ ) (uwmu noropsifomasicst “/luiemMMa 3aK/r0ueH-
ubix”) [Ipeanonoxkum, 1Ba HEJTOMOOIMBAIOIIUX JAPYT JIPYTa COCE/Ia UMEIOT BBIGOD: GPOCHTH
cocelly KaMeHb B OTOPOJI, yXOd YTPOM Ha paboTy, WM BO3JepKaThes.>2 Beurpoimm 3a,1a-
HBI CJIEJIYIOINIE UTPoil B HOPMaJIbHOI popMe..

tv
2 Average payoff
Period t-1
1
Agress. Peace 1 A
Ag 0,0 ]2, -1 2
Pe 1,2 1,1

Puc. 11: [Toropsmomasica urpa “Kamenb B oropoi’”.

OueBHWIHO, CTPYKTypa UIPHI Ta K€, 9TO B “AujeMMe 3akKII09eHHBIX . [losTomy eanH-
) 7

CTBEHHOE CTPOro jomuHupyiomiee pasHoecue SDE (1 0JHOBpEMEHHO €JMHCTBEHHbIH He-
[Mapero-sddekrusnsrii ucxomn!) ecrb (Arpeccust,Arpeccusi). Temepb paccMorpum gepeBo
9TOI UI'PBI HA KOHEYHOM MHTPBAJIE BPEMEHHU, IpeAIoaras Ieji NIPOKOB B BUJE JIUCKOH-
TUPOBAHHON CyMMBI BBIUIPBINIEii 110 mepuogam. OKarKeTcsi, 9TO COBEPIIEHHOE B IOABIIPaX
pasrosecue (SPE) To ke, uro u DE: (Agress., Agress.)* = ((Agr., Agr., Agr., Agr.,),
(Agr., Agr., Agr., Agr.,)). Tenepb ormeruMm, 9T0 “HOPMAJILHON cTparerueii” sBJseTcst He
IIPOCTO XOJI, & MOC/IeI0BATEILHOCTL X0A0B. A crparerueii B 6ojiee oOIIeM CMBICIE ABJIAETC
00bsaBsteMas (PYHKIUS OTKIMKA: 9TO IOCICI0BATEILHOCTL PEAKINN Ha KAXKIOM dTalle Ha
KazKJIyI0 U3 BO3MOXKHBIX HAO/IIOIaeMbIX cuTyanuil. [TosroMy Tounee npuBeeHHOe perenne
Oyner sanucars tak: SPE = {((Agr., Agr., Agr., Agr., ) anyway, (Agr., Agr., Agr., Agr.. )anyway) }-

Kpowme 31010, TeOpeTnyecKn, MOXKHO PACCMOTPETh U TAKKUE CTPATErnd “MaKCUMAaIbHOIO
HaKa3aHus :

{(Peace, Peace, Peace, Peace, ) for peaceful partners

(PGCLCG, ceeey AgT-, AQT-, )for agress. partner}7

32 Apajorn4mas uTpa BO3HHKAET BO MHOTHX HPAKTHUECKIX CHTyanmax. Hampumep, MexKIy IBYMs OJH-
POIIOJIUCTAMHY, KAXKJIBI M3 KOTOPBIX MOYXKET CHU3UTH IEHY MPOJYKTa B HEKOTOPOM IIEPUOJIE, U OTHITH Yy
KOHKYPEHTa JIOJII0 PhIHKA, 3HAs, ITO TOT MOYKET TOXKEe OTBETUTD “‘arpeccueii’.
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TO CeTb, obermanue ObITh MUPHBIM, TIOKa [APTHEDP MUPHBINA, HHAYE MEePEeKJI0YaThCd Ha
arpeccuro J0 KoHra BeKoB. OJHAKO 9T CTparerud ‘MaKCHMaJjbHOW yrpo3br’ (obermanue
MCTUTH 3& arpeccHio MaKCHMAJbHO, MHAYE COXPAHSTh MHUP) HE DAIMOHATBHBI B CMBICIIE
SPE B koneuHoit urpe, parmoHajbHa TOJBKO UHCTasi arpeccusi. B 6eCKOHETHOI Ke urpe
OHM MOTYT ObITh paruoHasbHbl! (CUuTaroT, 9To IeJIeBble Iy HKINI GECKOHETHON UIPbI €CTh
B3BEIlIEHHBIE ¢ HEKOTOPBIM JIMCKOHTOM BBIMIPBINTE MOMEeHTOB urp.) IIposepbre, uro mpu
JIMCKOHTe OM3KOM K 1 (csraboe yObIBaHUE TOJIE3HOCTH) KPOME ‘MaKCUMAJIbHOW yrpo3bl”
MHOTO U JIDYT'UX PEMIEHU: CKaXKeM, KOT/1a 0ba mapTHepa arpecCUBHBI TOJIBKO 110 TTOHEIE/Tb-
HUKAaM, & MCTST 3& OTCTYIIEHUSI OT 9TOTO OObSIBJIEHHOTO IPABUIa OIPAHUIEHHOE YUUCTIO
nepuo 1o, O600ITUM 3Ty HIEIO0.

Teopema 5 (“Hapoanasi teopema” (Folk Theorem):) B 6eckoneunot nosmopsto-
wetica uzpe, ecau QUCKOHM CMPEMUMCH K eOUHUUE, MHONCECTNEO 603MONCHULT CPEOHUL
GvLUZPYILET CIPEMUTNCA K MHONCECMBY 6CET 6bIU2PbILel] GUUE 2APAHMUPOSAHHIL.

JlokazaTesibcTBO MBI oIycKaeM. VumocTparmeit cmbiciia Teopembl cirykut Puc.11. Muo-
JKECTBO BO3MOZKHBIX BBIUTDBIIIEH - YeTHIPEXYTOJbHUK, TToMedeHHbIi (1,1). .....

2.13 Urpbl c HecOBepIIIEHHOI TaMsTbhbIO, U JIpPyrue HeCOBEPIIIeH-
CTBAa PaIllMOHAJIBHOCTH

Jlo cux mop MbI HpEJIIToarajid, UTO KaXK/blii UTPOK ITOMHHUT BCE, UTO OH 3HAJ paHee, B
TOM 9HC/Ie COOCTBEHHBIE TIPeJIbIIYIIIe X0abl. VIHOTIa 9TO He TaK: B KapTax Cjaadble UIPOKN
HEPEJIKO He TIOMHST BBIIIENNX KapT, JlaxKe cBoux. Kak MojenmmpoBaTh 1Moi00HbIe CUTYya-
run? O4YeBUIHBIN OTBET — € MMOMOIIBIO MYJILTUIIEPCOHHOTO IIPEJICTABICHUS UI'PBI: OJIHOTO U
TOrO K€ UTPOKA HYKHO CUYUTATH JPYIUM (XOTsl C TEMHU Ke IEJISIMU), [MOCJIe TOro, KaK OH
3a0bL]1 YaCTh UHMOPMAIIIH.

IIpumep 2.13 (“Babymka u oukun”.) Babymika cHEMaeT OUKH, U WJIET yMBIBATHCS, &
OYKM KJIQJIET Ha BHUIHOE MECTO y BbIxoja u3 BanHoil. OHa 3HaeT, 9TO He BCIOMHUT, Ky/a
UX IOJOXKIJIA, U IPOEKTUPYET CUTYAIMIO, YTOOBI HA HUX HATKHYTHLCA. B JaHHOM ciydae,
OHa cMojiesMpoBasia cebs Kak JIPyroro Urpoka, deil xoj (MCKaTh OYKU) COCTOUTCS TIOCIIE
YMBIBaHUs [IEPBOIO UI'POKA, U IPUHsIA aJeKBATHOE peleHne (ocTpoiiTe JepeBo UrPhl U

SPE).

AHaIornuHO, MyJIBTHIIEPCOHHOE TIPEJICTAB/IEHUE UT'DBI IIOMOTaeT MOJIEUPOBATh CUTYa-
[N, KOIJIa NPPAIMOHAJIBHOCTh YYACTHUKOB 3aK/II09aeTCd B U3MEHEHNHN UX IleJIei 110 X0y
UT'DHIL.

IIpumep 2.14 (“Kypuabmuk” (D.Kahneman, A.Tversky, 1982).) Brismmuii Ky-
PHIBIIUK HarOOJIee IPeIIoInTasl Obl BHIKYPUBAThL 2 CUTAPETHI B JIEHD, MEHee IPUITHO JIJIsT
HEro COBCEM He KYPUTh, a COBCEM HEXOPOIIIO (Bpadu 3alperaiT) KypuTh Madky B jgeHb. OH
ObI ¥ BBIOpaJI 2 CUTapeThl, HO 3HAET, YTO TOTA HPEIIOUTEHI €r0 U3MEHTCs, OH He yIep-
JKUTCsL, U OyJieT KypuTh Hadky. [103ToMy OH OCTaHABJIMBAETCSA Ha MOJHOM BO3JEPIKAHUN
(mocrpoiite mepeso urper u SPE).

B npoTruBOmOIOKHOCTE JABYM HMPUBEJIEHHBIM ITPUMEPaM UPPAIMOHATHLHOCTH, PACCMOT-
PUM CHATYAIMIO, KOTOPasd KazKeTCsd UPPAMOHAJBHON, HO eif He ABJISAETCI.

IIpumep 2.15 (“Yecrtusbiit nesex’) (cm. J.Tirole 2001), A.Rubinstein 2002 - do-
kaad 6 POIII) Iape urpokos Beytwii obermaer $ 100 eciu jesexK, mpe yIoKeHHbIH MePBbIM
OyJleT IPUHAT C IIepBOro pasa BTOPbIM. C TOUKM 3peHUsi KOOIIEPATUBHBIX UI'D, BO3MOKHbI-
MU JiesieskaMu siBjsiercs Bee siyipo, ot 0 o 100. C Touku 3penus ke [lltakes6eproBekoro
perttenusi iepsoro urpoka (to e SPE), moxkHO npesarars Bcero 1 Bropomy u 99 cebe,
BTOpOfI BBIHY2KJ/ICH COIVIACHUTBLCA. HpaKTI/I‘IeCKI/I 2K€, MHOI'OYMCJICHHBbIE OIIBITHI 3TON UI'PLBI C



Uctnnnas nppalnuoHaJIbHOCTb MOXKET UMETh pa3Hble IIPUYMUHBI: - HeCOBepIHeHHbeI pac-
9EeT UI'PBI; - HECOBEPIIECHHAA ITaMATh; - USMEHCHUE ueﬂeﬁ B XO/Zl€¢ UI'DbI; - UPpPpalluOHaJIbHbIE
IpearnodTeHuda (HeHO.HHbIe 1 HeTpaH3I/ITI/IBHbIe). Mur BuUAe/ M, 9TO MOAEJIN TeOpUuu urp, C
HEKOTOPbIMUA MOL[I/ICI)I/IK&LH/IHMI/I, OKa3bIBalOTCs IPUTOJHBI U K 9TUM CUTYallUAM. Tenepb MbI
IIOKazKeM, 9TO OHHU IIPUI'CJHbI 1 K HEKOTOPLIM CUTYyallludM COBCEM 6e3 pPalOHaJIbHOCTHU.

2.14 MHWrpomnomobublie cuTyanun 6e3 palmnoHAJILHOCTHI: IICEBI0ONTH-
MU3aIid 1 dBOJJIIOINNOHHOE PaBHOBECHE

BuoJtoru, ncenemyst nomyagaium XKUBOTHBIX, IIOCTPOWIA PA3JIMIHBIE MOJIE/IA TUHAMUIECKUX
cucreM ux B3auMojeiicrBusi. CHCTEMBI MOTYT UMETh PDABHOBECUsI UJIM HE MMETh (paCKadu-
BaThCsl ). B yacTHOCTH, XOPOIIO U3BECTHBI MOJIe/in Bosbreppa “XUIHUKY U JKEPTBBI”, OMUCHI-
BalOIe JUHAMUKY COBMECTHBIX KOJeOAHWI INCIEHHOCTU IOIYJISINil, HAIPUMeED, BOJIKOB
U OJIeHEl, CBA3aHHBIX B 9KOCUCTEME.

Hac OyayT unTepecoBarh Te CUTYAIMM, IV MEPEMEHHBIMU SIBJISIIOTCS PA3JINIHbIE Ba-
pruaHTh! oBeeHns. OKaKeTCst, UTO JaxKe eC/Ii 0COOU COBCEM MPPAIMOHATBHBI (00JIBAHBI),
PEe3yJIBTUPYIOIINE PDABHOBECHSI YeM-TO IIOXOKU Ha PAIMOHATBHOE (ONTUMHU3MPYIOIIEe) To-
BeJICHIE. DTO HE YAUBUTEIHHO, TIOCKOJIbKY JIazKe B HEXKUBOUH MPUPOJIE HEKOTOPDIE SBJICHIS
XOPOIIIO OMUCKHIBAIOTCA ONTUMUBAIIMOHHON MOJE/IHIO, HAIIPUMED, PACIOIOXKEHIE BOIbI HAIU-
TOI B eMKOCTh MUHUMU3UPYET BBICOTY €€ IeHTPa TsKecTu. Takue gB/IeHns MOKHO HAa3BaTh
“IICeBIOONTUMU3AIIEHN . ONTUMAJILHDBINA, B HEKOTOPOM CMbBICJIE, UCXOJ, B OTCYTCTBUU OTITUMHU-
BUPYIOIIEro cyObeKTa. 10 (heHOMEH, BOTHOBABIINI PEJIMTUO3HBIX MbIcyinTe el n Jlapsuna,
B CBsA3M C ecrecTBeHHBIM oTOOpOoM. Korma urpok e oaun, To (Ilapero) onrumanbHOCTD He
rapaHTHPOBaHa eCTeCTBEHHBIM OTOOpPOM. PaccMOTpmM MOMOOHYIO CHTYaIUIO - paBHOBECHE
tutta Hamrssckoro, Ho 6e3 paruoHaJbHbIX CyOLEeKTOB.

IIpumep 2.16 (“T'ony6u u sicrpe6sr” (cm. Ordeshook, p.183)) Ilycrs momyssrms
BOpOOBeB (IPUMEP MOXKHO IPUMEHUTH M K JIPYTUM JKUBOTHBIM, WK K NONYAAUUL MUNOG
nosedenus mrojeil) cocront u3 2 tunos nruil: “Arpeccusnbiii’ (kak sctpe6) win “MupHbrit”
(kak rToJyOb), HpUYEM HU OJIMH He MEHsIeT CBOero Tuia noweienus (oxu “Gossanbl’). Ho
TOT THII, KOTOPBIil B CPEJIHEM HMeET Jiydlee O1arocoCcTosIHie, OOUIbHEe U PAa3MHOKAETCS
(760 ocobu mepeHnMaloT 00pa3 IMoBeICHUsT CyOhEKTOB, BBINVISISANIX yCIenHbmn). Tak
WIN WHAYe, JO0JIsl arPECCHBHBIX BOPOOLEB B IOIYJ/ISAIUE CO BPEMEHEM Oy/eT BO3PacTaTh,
ec/I OHU “00BITPBIBAIOT 60Jiee MUPHBIX, B HA0OOPOT.

[IpeionoKum, THII [IOBE/IEHNST IPOABIIAETCS BO3JIe KyCKa KOPMa: JIBO€ MHUPHBIX OCO-
Oeil BCTPETHUBIIICH — BMECTE €0 KJIIOIOT, MUPHBIN OTCTYIIAET II€Pe/] AlPECCUBHBIM, & JIBOE
ArPECCUBHBIX JEPYThCs, ¢ OOOIOMHBIME TIOTEPSIMUA. DTH TUIOTE3Bl O BBIUTIPHINIAX B KaXkK-
J0i1 13 4-X BO3MOXKHBIX KOMOMHAIIMiT (KTO ¢ KeM OKayKeTCsl BO3Je KOPKH XJieba) OTpasuM
MaTPUIE! BBIMIPLIIIECt:

O6osnaunm «(t) € [0, 1] TeKyIyo J0I0 arpecCUBHBIX ITUIL B TOILYJIAINM, TOTIA (i =
(1 —«(t)) € [0, 1] ecrb monst MEPHBIX.

Haiiyiem pasuoBecue Hamma B ementannbix crparerusx N E,,, MOHIMas ero Kak CTaIyo-
HAPHOE COCTOAHUE (U JIOJH ArPECCUBHBIX IITHII, TO €CTh PEIICHIEe yDaBHEHH:

Ula,(l1—a))=-la+2l—-a)=2-3a=U1-a,a) =0a+1(1l-—a)=1-a,
= a = 0.5. IIpu Takoit /1o/1e arpecCHBHBIX 3Ta IIPOIOPINS MOIIA Obl HE MEHSTHCH.
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Bropoit Bopobeii

arpecc. MUPHBII
-1 0
[lepsblit  arpeccuBHbIil | -1 2 SNE
BOpoOeit 2 1
MUPHBIHT 0 SNE | 1

Tabmmma 17: “I'omyoun” n “acrpednr’.

BamerumM, 9T0 KpoMme HaiijileHHoro cuMmMerpuanoro pasaosecust N E,, @ = 0.5 B cucreme
eCTh U JiBa KpailHux paBHoBecus Hamma B uncroix crparerusx: (Arp.,Mups.), (Muph.,Arp.),
OJIHAKO OHU HE OTBEYAIOT COJEPKATETHHON (POPMYIUPOBKE “UT'DPBI : HEJIB3S MPUIYMATDb JI0-
JIIO (v OTBEYAIOIIY0 STUM CUTyaIsaM. HampoTus, cofepKarebHO BO3MOXKHBI KpaiiHue Cu-
Tyaluu, Korjia KaKoro-To Tuima npocto Her: & = 0, & = 1. OHaKo, KaK JIerko MpoBEPHUTh,
B OTJIMYHE OT [IEPBOI0, OHU HEYCTOMYUBBI K BO3MOMKHBIM MYMAUUAM, TO €CTh K HEHYJIEBOM
BEPOSITHOCTH CJIy9aifHOTO TOsIBJIEHUsT 0cobeil Jiioboro Tuma (aHagor ciydaifHbIX XOJOB B
CUTYAIUSIX C PAIMOHATBHOCTHIO).

[MonsiTre 10KaAGHOTU YCMOTHUBOCTNU FBONIOIIMOHHBIX PABHOBECHH B CHCTEMAaxX TaKOIo
THIIA MOXKHO copMyarpoBarh Tak. Ilycrs ectb n TumoB urpokos i = 1,...,n ¢ oxuHa-
KOBBIMH IesieBbIME DYHKIAMA U1(.) = ... = uy(.) = u(.), JoJU UX B HOIYJISIUHA €CTh
g, ... 0 a; € [0,1], ;0 = 1 (B WHOI HHTEPIIPETAIINH, 9TO OJUHAKOBBIE UTDOKH, a
Qq, ...Q;, €CTh Y9aCTOTHI IPUMEHEHHUsT YUCThIX CTPATErnii).

Onpenenenne 2.14.1 B omnmcannoii cutyarum Habop crpareruii (TUIOB moBeIeHus) (ay, ...

Ha3bIBaeTCs ‘IBOJIIOIMOHHBIM paBHOBecueMm” EvE, ecim s yroboro Twima MmoBejeHUs ¢
BBITIOJTHAETCS ui(@i,@_i) > ui(ai,o’z_i) Yoy (CTpaTerI/IH Qy; CTPOro HpeAHoYTUTe/bHa IIPU
PaBHOBECHBIX CTPATErUAX MApTHEPOB (_;), b0 w;(q;, a—;) > wi(ay, a_y), ui(a, a_;) >
wi(, a—;) Y(oy, a—;) (cTparerus &; HECTPOrO MPEANOYITUTEbHA, HO HATHHAET CTPOTO MPEJI-
HOYNTATHCS [TPU OTKJIOHEHWN HapTHepoB oT Harmesckoro perenns).

WTak, 9BOIIOIIMOHHO- YCTOWYHMBLIE CTpaTeruu - 310 HameBckue cTparernn oT KOTOPBIX
K TOMY K€ CTPOT'O BPEJIHO OTKJIOHATBHCS IIPU COXPAHEHUU MO3UIKUI TAPTHEPOB, UJIN IIPUA OT-
KJIOHEHUU TIAPTHEPOB. DBOJIIOIMOHHOE paBHOBECHE - ITPOMUIb TaKuX cTpareruit. O4eBuiHO,
SNE C EFvE C NE.

3aMeTuM, 9TO MOKA3aHHDIN SBOJIIOIMOHHBIIN MI0JIX0] TPUMEHUM U K CJIydasiM 9acTUIHOM
pPalOHaJIbHOCTU TaKOI'O TUIIA: YIaCTHUKH IIOIIYJIAITANA (OCO6I/I) — 9TO He JIIOAW NJIN 2KNBOT-
HnIe, a 6bITyIOIlLI/Ie THUIIBI IIOBEJCHUAI. A UT'POKU — JIIOJU WUJIN 2KUBOTHBIE — IIOCTYIIaOT TeM
WJIH MHBIM 00pa30M CJIydaifHo, ¢ HEKOTOPOIl TekyIeil dacToToii «(t), He 3aHNMasiCh HACTO-
Amell onTuMu3anyeil, Ho HeCKOJIBbKO yBeINYNBasg 9acTOTY TEX XOJOB, I'JC OHM B CPEJHEM,
10 ONIBITY, OOJIBbITE BEIUTPBIBaIOT. MyTaruu ecthb ciydaiinbie Xobl. Konnernus paBHoBecus
U pe3yJIbTaT B TAKUX CUTYyaIUsX Te K€, YTO B IOMYJIANUAX C PeaJbHbBIMUA OCOOSIMU THIIA
“6osBanos” (dummy).
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Ynpaosicnernue. B onmcannoll B IpeablIynieM IIpUMEpPe CUTYAIUU ¢ BOPOObLAMHE, IIPE]I-
[OJIOXKUTE, YTO €CTh elle OJMH THUII BOPOOBEB, €ro J0Jsi B HOIYJIANUN (3, OH HA3bIBAETCS
“OyprKyasHbIM’, IIOCKOJIbKY yBakaeT cOOCTBEHHOCTH. llojpasymeBaercst, 9To ecjau Takoit
BOpOOEli HaIlleJ KOPM MEPBBIM, TO CUUTAET €0 CBOMM U JIEPETCs C JIOOBIM IIPETEHICHTOM,
noJtydast BeIrpbint (-1), KaK U npeTeHeHT. K e OH MOJXOJUT K KOPMY BTOPBIM, TO
C MUPHBIM HAIAPHUKOM KOPMUTCsI BMecTe (Bbmrpbinmu (1,1)), a arpeccuBHOMY ycTynaer
(Bbrurpeimm (0,2)). Cunrast BEposTHOCTH OBITH HMEPBLIM 1/2 U yCpeJIHUB, MOJIYUIUM, YTO
BeIUrpoII pasHbl ug(d, a, ) = —la + 1p + 15... Haitaure 9Bomonnonnoe paBHOBECHe
(B, a, i) (Tompko sin “OyprKyasHble” THITBI TIOBEJEHHsT OCTAHYTCsI, eINHCTBEHHO 1 FvE?).

IIpumep 2.17 (“O6e3bsiHbl: aTbTPYUCTHI U 3roucThl’) [lycTh, Ha paBHUHE, PABHO-
MEPHO TOKPBITON JIKYHIVIAME PaccesHa MOy siiust 00e3bstH. O0s3bsIHa MOXKET ObITh THIIA
AJIBTPYHUCTA, BbIYEChIBasi OJIOX y cOceJiell, JIMOO TUIIa STOUCTA, IMOJCTAB/IsAS CIIMHY JIDYTHUM,
HO caMa He BbluechiBas. [IpeiomokumM, 9to y Kax 10l 06e3bsiHbl 8 cocesieil (Kak y KIeTKH
Ha [IIaXMAaTHOM JIOCKE), U MTOJIE3HOCTh €€ BO3PACTAET IIPOIIOPIMOHATIBHO YHUCIY ATbTPYUCTOB
CpeJii HUX, HO YOBIBaeT 10 pa3Mepy cobcTBeHHbIX ycuuil. [lokaxkute, 9410 1Ipu 110100HOI
1e/IeBON (DYHKIMH OKAXKETCHA, UYTO B 9TOM JIECYy €JIMHCTBEHHOE SBOJIIOIMOHHOE PAaBHOBECHE
— noJiHbIl drowsM. HampoTus, mpu HEKOTOPBIX HapaMeTpax MOJ00HOM IesieBoil (byHKIIHI
U BO3MOXKHOCTU TAPHBIX MYTAIUil HET SBOJIIOIUMOHHBIX PABHOBECHIT: BOZHUKAIOIIAS B STOM-
CTUYHOM JIeCy Tapa ajJbTPYUCTOB PACTET, KaK ISTHO, B HEll BOZHUKAET IISITHO STOUCTOB, 1
T.;1. [loobHast curyarust BO3MOXKHA U TIPU eTMHIIHBIX MYTAllAsAX: He U3 BCIKOT'O HAYATbHO-
r'o TIOJIOXKEHUS YCTaHABINBAETCS paBHOBecue. B Jipyrom BapuaHTe UT'DPBI: KOIJIa aJlbTPyUu3M
racHeT, eCJId He B3aMMEH — BO3MOXKHO PABHOBECHE C IMOJHBIM aJbTPYU3MOM (TO4YHEe, JIpy-
JKEJTI0O0UEM ), My TaIlUU STOUCTOB TIOJIABJISIIOTCS IBOJIIOIUEH.

OTu coodpazKeHusi 0 BO3MOYKHOCTH IIPeJICKAa3aHNs SBOJIIOIMOHHBIX paBHOBecuil 6e3 pa-
IMUOHAJLHOCTUA XOPOIIIO TEPEHOCATC C TOMYJISINi YKUBOTHBIX U Ha “TOMYJIAIUN  TUIIOB
oBeieHns Jirojeit. /lesio B ToM, 9TO B MCTOPUU MHOTHE COODIIECTBa Yalle BCEero He ObLIN
CIIOCOOHBI CBODOO/THO “KOHCTPYUPOBAThL  THUIILI TTOBEJICHNUS, JIaXKe €CJIU OHU IMPU3HABAJIICH T10-
nesubivu (Borpeku 2K.-2K. Pycco). Tpaaunnonainsm nepesernsai u3MeHINBOCTh. HopMbl
BOZHUKAJIM, CKOPee, 3BOJIONUOHHO. JIpyras nmpudnHa NPpUMEHUMOCTH SBOJIIONUOHHON KOH-
HENIUU Ta, ITO JlaKe B Ou3Hece, TOT WM WHOW TUIl MAPKETUHIOBOI'O TOBEICHUS 3a9aCTYIO
CJIMIIIKOM TPY/IHO MPOCYUTATH M ONTUMHU3UPOBATH. [IpakTudecKkn, MOIyJIsSIus TOPTOBIEB
pocTo “npobyer” (MyTaryn) MHOXKECTBO DA3HBIX TUIOB MOBEJIEHUS, 1 HEKOTOPBIE U3 HUX
BBIXKMBAIOT B PABHOBECHH, a HEYCIIEITHbIE TOPTOBIHI “00€3bAHHUYAIOT Y YCIICITHBIX WJIN
BBIXOJIAT U3 WrPhl (B 060UX CIydasx UX IPOILIbIL “Tur moegenns’’ mormbdaer). Tem ca-
MBIM, OT'PDAHUYEHHAs] PAIMOHAJIHLHOCTH TOPIOBIEB HE IPEIATCTBYET OIMUCAHUI CUTYAIIUN
UT'POITOIOOHOM MOJE/BIO ¢ MaKCUMU3AIUeil TPUOBLIH.

2.15 Copaep>xkaTejIbHOE COIIOCTABJIEHNE PAa3JIMIHbIX KOHIENINil pe-
IIEHUI Urp

B sakso4enue 0630pa (3aBeJI0OMO HEIIOJHOT0) PA3IMIHBIX KOHIIETIUHA PEIeHnii urp mompo-
OyeM COMOCTABUTH UX MEXKJIy COOOI; B KAKOI Mepe HEKOTOPbIE KOHIIETIIINI MOT'YT CUUTAThCS
YACTHBIM CIydaeM JIPYTUX WM, HA00OPOT, OTParKaTh MPUHIIUIINAILHO PA3HBIE CUTYaIUun’
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[Ipex e Bcero, conocrapiss nekooneparusubie (NE, MaxMin) u koonepaTuBHble KOH-
ey pertennii (Hanpumep, sapo, [lapero-rpanuity), MOXKHO 3aMETUTh, UTO BTODPBIE, B
OTJIMYNE OT IEPBBIX, CIy?KAT CKOpee KPUTEPUIMU ONTUMATLHOCTH JIJTl OIIPEIeICHHBIX CUTY-
aruii, yem criocobamMu mpejckasarh ucxoll. JlefictBure/ibHo, yKa3biBasd gpo KaK HEKOTOPOe
MHOKECTBO “HHTEPECHBIX HUCXOJIOB B CUTYAIIUU, IJI€e BO3MOXKHBI TIEPETOBOPDI, CJIEIOBAJIO ObI
yKaz3aTh eIlle MPOoIeypPy, KOTOPOii OY/IyT BECTHCH IIEPErOBOPDI, IIOCTPOUTD 110 Hell cOOTBET-
CTBYIOIILYI0 HEKOOIIEPATUBHYIO UTPY (KTO UTO MOXKET MPEJJIOKUTh, KTO OTKA3aThCs, U T.1. )
U TOTJIa y2Ke TBITAThCd IMpeJicKa3aTh ucxos. llprmdem, ncxos npu HEKOTOPBIX MeXaHU3Max
(mesexx lemutn) moxeT ObITH 1 He B siipe. OJIHAKO, TIOIB3a MPOCTON KOHIIEIIINH SPa Kak
UMEHHO TIPeJICKa3aTeIbHON KOHIENIIUA B TOM, YTO MHOT'HE CJIOXKHBIE peajbHbIe TPOIIETy-
PbI IPUBOJAT K AJIPY, U Mbl MOXKEM HHOT/Ia IPEJICKA3BIBATH MHOXKECTBO IOTEHITUATBHBIX
HCXOJIOB He 3HAA KOHKPEMHOT Npouedypol, a JUIIL ee TPUHAIICKHOCTD 9TOMY KJIacCy.

asee, obcy2K1as1 HEKOOIIEpATUBHbIE KOHIIETINN, U3 TTPEJIBIYIIETO JIOIKHO ObITH $CHO,
9TO CTaTUYECKad UI'Pa — 9TO YaCTHBIA Cily4yail JMHaMUYeCKO, a MMEHHO, 3TO OJIHOIIepU-
OJIHasi UT'Pa C OJTHOBPEMEHHBIMU CKPBITBIMU XOJIaMU IMapTHEPOB. B TakoMm paspese, Mmpsamo
1o onpejesennio, permenne Hama ects SPE 910l urpbl (He uMerome JoN0JIHUTEIbHBIX
nozpirp). Ho ToHKOCTH B TOM, 9TO 9TO 2Ke perenne Hama MokeT ObITh IPUMEHUMO U K
IIOBTOPAEMOIl UI'pe C TaKOU K€ CTPYKTYPO BO3MOXKHBIX XOJIOB U BBLIUI'PLIIICH, B TOM YHUC-
Jile - K urpe 6eckonedHoii. Torja ero Hy»KHO pacCMaTPUBATHL KaK OJIHO U3 COBEPIIEHHBIX
B mojipirpax pasuosecuii (SPE) sroit moBropsiemoii Urpbl, Takoe, TJie XO/Ibl HEM3MEHHBI OT
paysja K payumy (cm. curyanuun ¢ Folk Theorem). VmenHno B 9TOM cMbICIE ero Ha3biBa-
10T “paBHOBecHEM”’, XOTs CTpPoroe 0OOCHOBAHUE TOI'O, YTO ITO JAEHCTBUTEJILHO PaBHOBECHE
JIOJIZKHO TIPOBOJINTHCSI UMEHHO Yepe3 COOTBETCTBYIOILYIO PAa3BEPHYTYIO (POPMY IHMHAMIIE-
ckoit urpel. Utak, NE — 310 mpocTag KoHIenus, NHOT/Ia TPUMEHIMas K BeCbMa CJIOKHOMN
CUTYyaIlnN, KOTOPYIO MBI TBITAEMCS ITPOTHO3UPOBATD HE 3HAA KOHKPEMHOT QUHAMUKU.

Hampotus, pemenne IllTakennbepra, BO3HUKIIEE TePBOHAYAJILHO JJIs ‘CTATUIECKUX
Urp, Ha caMOM Jiejie BBIPpasKaeT COBEPIIEHHO OIpeIe/IeHHYIO JIMHAMUKY: Ha IIEPBOM Talle
XOJIUT JIHJIEP, 3aTeM ojHoBpeMenHo (1o Harmry) — ero nocienosarenu. Nrak, StE ects SPE
B HOJIXO/AIINM 00pa3oM cOPMYJIMPOBAHHON AByx1epuogaHoi urpe. Hebobimoe orinyne
BOBHHUKAET TOJBKO B “ONTHUMHUCTUIECKON U “MeCCHMUCTHYIECKON Bapuanmsx moHsaTust StE.

AHajIoruaHo, MOHATHE UTEPAIIMOHHO-CTab0-HetoMuHIpYeMoro MuoxkectBa IWND, ipu-
BOJISINEEe K CI0YKHOMY paBHOBecHio SOE, MOXKHO paccMarpuBaTh KaK OCYIIECTBIIIEMOe Ha
OIIPEJICJICHHOM JIEPEBE UTPBI, 33/IAI0IIEM [I0C/IEI0BATE/IbHOCTE OTMETaHus (€1ab0) JIOMUHI-
PYeMBIX aJIbTepHATHB. B KjaccuueckoM BapuaHTe ompejesenus: Sok mocieioBaTeibHOCTD
[IPEJIOIAraeTCsl TaKO: BCE UTPOKU OJHOBPEMEHHO OTOPOCH/IN CTPATETHMH B MEPBOM pPa-
YHJIe, YBHUJICJH PE3yJIbTaThbl, OTOPOCUJIM BO BTOPOM, u T.JI. HO B OIlpeje/IeHHbIX CTydasx
(HarpuMep, pU HEMOBTOPMMOCTH BBIMIPBINIE) U BCe JIPYIUe BaPUAHTHI TOCIIEI0BATE b
HOCTH XOJIOB IIPUBOJIAT K TOMY ke pesysbrary (cm. Mysen, 1985,). Tlosromy, onsTh, mneH-
HOCTbH JIAHHOU ITPOCTOI KOHIIENIIUU B MOIBITKE MPEACKA3bIBATH UCXO, He 3HAA KOHKPEmHOU
Juramuru. Bee ke, mbITaromuiics JeaTh TaKUe MPEICKA3aHUs JIO/KEH SICHO MOHUMATh,
YTO KOPPEKTHBIM SBJISIETCA BCE YK€ UMEHHO aHAJM3 JUHAMUYECKOW WIPhI, U OICHUBATD,
HACKOJIBKO IMPUHUMAaEMOE YIIPOIIECHUE NCKA3UT ITPOTHO3.
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KOHHQHHHH peIHeHI/Iﬁ JUHaAMHWYECKUX HEKOOIIEPAaTUBHBLIX UI'D Mbl Y>K€ CpaBHUBaJIU BbI-
Ie.

3 Ilpuaoxkenue: Haunbosiee ynorpedburesibHbIE OITpeaeie-
HUS

Makcumua (MM) - ucxoj urpsl (mpoduib cTpaTeruii) Ipu OCTOPOXKHOM ITOBEICHUN
BCEX, TO €CTh IIPU MAKCHUMU3AIUKA FapaHTUPOBAHHBIX BLIUTPBINIEH, HE yUNTHIBAA B CBOMX
pacuerax 1eseil 1 TeKyIIuX pelleHnuil mapTHepOoB.

Pertenue B (csta6o-) nomuuaupyiommux crparerusax (WDE) win ciabo-gomuHupyoree
pPaBHOBECHE - MCXOJ UT'PHI B CJIydae HAJIMINs Y KaxK 1010 "abcomoTHO-onTuMaIbHoil " crparernn,
TO ecThb crpareruu, (c1abo) JOMUHUDYIONIEH Haj BCEMU JPYIUMHU €r0 CTPATEIHsIME He3a-
BUCHMO OT XOJIOB MAPTHEPOB, UX IeJIel U TeKyUX PeIleHuii. [AHAJIOIUIHO U Olpe/Ie/IeHue
cubHO-toMuHUpYotiero pasaosecus SDE.|

Pemenne B ureparnuonHo- (ciaabo-)nemomuuupyembix crparerusax (INDy,) -
HCXOJ[ UT'PBl B CJIy4Yae OJHOBPEMEHHOTO MTEPAIMOHHOrO orbpachiBanus (caabo-) JOMUHI-
PYEMBIX CTpaTeruii KaxKIbIM UI'POKOM U COOTBETCTBYIOIIETO PEIYIIMPOBAHUS UTPhI: HCKJTIO-
qeHusT OTOpOIeHHbIX cTpareruii m3 paccmorpennss BCEMU urpokamu. Tpebyer 3nanus
Wi nesiei mapTHepoB win (akTa oTOépachlBaHUs CTpaTeruii. [AHAJIOTIYHO ONpeIe/ISIeTCs]
Perienne B urepanuoHHo- cuibHo-HegoMuaupyeMbix crparerusax (INDg).|

PasuoBecue Hama (NE) - ucxos urpst (ipoduib crpareruii), ipu KOTOPOM HE Y OJ1-
HOI'O UI'POKA HET CTHMYJIa OTCTYIHThL OT CBOEIl TeKyIlell cTpaTeruy, IpPU 3HAHUU TEKY X
cTpaTeruii MapTHEPOB U MMIIOTE3e, YTO HAPTHEPBI HE OTCTYIIST. | DKBUBAICHTHBIA BAPHAHT:
Pasnosecue Hama - ncxo1, KOrja Bee CXOIUIN OJHOBPEMEHHO BCJICIYI0, UMes JIAIIb HeKo-
TOpBIC OXKUJAHNS O 3aIl/IAHMPOBAHHOM XOJI¢ HAPTHEPOB, a KOTAa KapThl OTKPBLINCH, TO BCe
OYKWJIAHUS OTIPABJIAJIUCE. |

Cosgepiniennoe B ITogpirpax Pasuosecue (Hsma) (SPE = SPNE) - sto paBrose-
cue Hama B pasBepHyToii hopme Urpsl, sBsioneecs Takxke pasHoBecreM Harma Bo Beex ee
nojpirpax. (Bunmanue: ono moxker He sBasaTbcs NE 9100l 2ke urpsl B HopMaJsibHON (opme,
nosromy He Beerjga SPE C NE!)

Cuaberit ontumyMm ITapero (WP) - BO3MOXKHBII HCXOJT, KOTOPBIN HEJIb3s YLy IIIUTh
JIJIsl BCEX UTPOKOB cpa3y, jlazke corjiacoBas ux xojibl. CuibHbIN ontumyM Ilapero (P)
- MCXO/I, KOTOPBII HEJIb34d YJIYUIIUTh JJIsi KOTO-TO, HE YXY/IIIUB JIJId JIPYTUX.

DuiemenT (ciraboro) fapa urpsr (C) - BO3MOXKHBII HCXO/T, KOTOPbIiT He OJIOKHPYETCsT
HU OJIHO}I KoaJsmnueil B meperopopax. Koasuius GJIOKHpyeT B IeperoBopax (orTBepraer)
BapUaHT, €C/IU UMeeT JIPYToii, cTporo 6oee KeaaTe/IbHBIN J7Isi BCeX CBOUX YJIEHOB, CPEJIN
CBOUX Bo3moxkHOCTEl (Cpejii BADHAHTOB, JOCTUKUMbBIX HE3ABHCHMO OT JIEHCTBUN BHe-
KOAJINIMOHHBIX UIPOKOB). T.e. Zlpo - MHOXKeCTBO BApHAHTOB, BHE KOTOPOT'O COTJIAIICHUIT
OBITH HE MOXKET.

Coxkpamenusi: M M — MaxiMin, DE — Dominant Equilibrium, SDFE — Strong Domi-
nant Equilibrium, I N Dy, — Iterative (Weakly) Non-Dominant Equilibrium, SoE — Sophis-
ticated Equilibrium, NE - Nash Equilibrium, N E,, — Nash Equilibrium in Mixed strata-
gies, SP(N)E — Subgame Perfect (Nash) Equilibrium, StFE — Stackelberg Equilibrium, P
- Pareto, C' — Core.
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