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JpeaunucjaoBue

B macTosiiiee BpemMst orpoMHEBIT HHTEpPEC MTPUBIEKAET TEOPUS UTP, KOTOPas, ¢ OTHOU CTO-
POHBI, HApANY ¢ MaTeEMATHIECKIMU MOJIEIIMI OOIIET0 PABHOBECUA U TEOPHUEH COINATh-
HOTO BBIOOpA, ChIT'pala KIIOYEBYIO POIb B CO3MAHUN COBPEMEHHOU DKOHOMUYECKOU TEO-
pum, a ¢ APyTOu, SBISETCS OJHUM W3 BaXKHEWINX WHCTPYMEHTOB aHaIn3a OTPOMHOTO
MHOT'000pa3usA 3a/a4, BO3HUKAIONINX HE TOTLKO B DKOHOMUKE, HO W MOJUTHUKE, COLMAIb-
HBIX HayKaX, BOGHHOM feje, OMOJIorum u ap.

CyTh Teopun Urp (€ SKOHOMIYECKOW TOUKN 3PEHUS) B TOM, 9TOOLI TIOMOYH DKOHOM-
cTaM MOHUMAaTh U MPeNcKa3blBaTh TO, YTO MOKET MPOUCXOANTH B DKOHOMUYECKIX CUTYa-
MUAX, U CENYac BPAM JU MOKHO HAUTH O0MaCTh DKOHOMUKN WM TUCIUILINHDBI, CBA3aHHON
C DKOHOMUKOU, T'/leé OCHOBHDIE KOHIENINN TEOPUH UTP He OBLIN GBI TPOCTO HEOOXO MMMBIME
[ TTOHMMAHUSA COBPEMEHHOU DKOHOMUYIECKON JINTEPATYPHI.

B macrostmun MomMenT, ecaum TOBOPUTL 06 DKOHOMUYECKUX TPUIOKEHUAX, PEIL WAET
yiKe He TOAbKO O MPUMEHEHUHN TeOPEeTUKO-UTI POBBIX METOJOB K CTABIIUM NOCTATOYHO Tpa-
MUITUOHHBIMY TPobIeMaM TeOpUH OpraHu3allii MPOMBIIITEHHOCTH, HO 1, TIO CYyTH Aela, KO
BCEMY MHOT0OODA3WI0 DKOHOMUYIECKON MpobieMaTnku. Teopwuio urp ciegayer MOHIMATD

KaK MHCTPYMEHT DKOHOMMNYECKOTI'O aHaJNn3a, KOTOpBIfI:
1) AdaeT SCHBIII X TOYHBIA A3BLIK ncciaenoBaHnsa Ppa3JdnIHbIX OKOHOMMYECKIX CHTyaHHﬁ;

2) JaeT BO3SMOXKHOCTBH IOJBEPIraTh MHTYUTHUBHBIC IIPEANCTaBJICHUA IIPOBEPKE Ha JOI'H-

YECKYIO COINTaCOBAHHOCTDb]

3) momMoraeT MPOCIENUTH MYTh OT ~HaOIOAeHNN” [0 OCHOBOTIONATAIONINX MTPEITTON0-
KEHUN U OOHapyKUTh, KaKie U3 NPeNNoJOKeHnN NelCTBUTEILHO JeKaT B OCHOBE

TaCTHBIX BBEIBOIOB.

3pI/I ITOM, KaK YK€ OTMeYaJIOCh BEIIIE, B HELCTO)HHI/H?I MOMeHT 0bJacTh ITpuMeEHEHA

Teopun Uurp ropas3ao mmpe, 94eM TOJbBKO SKOHOMUKA.



DperaraeMblil BHIMAHNIO 9UTATENS BBOJIHBIN KyPC TEOPUU UT'D HAIMCAH Ha OCHOBE
JEeKIINN 0 TEOPUU UTP, KOTOPLIE YUTAINChL aBTOPaMU Ha TPOTIKEHUN psja JeT Ha ¢da-
KyJIbTeTe bKoHoMuKu EBporenckoro yuuBepcuTera B CankT-JeTepbypre, cTyIeHTaM Ka-
deapol droHOMUYecKon KnbepHeTukn CaHkT-JeTepOyprcKoro rocyaapcTBEHHONO YHIU-
BepCcrUTeTa U CTYAeHTaM JOBTOPONCKOTO TOCYapCTBEHHOTO yHUBEpCcHTeTa mMeru fpo-
craBa Mynporo.

B nammom mocobum MBI He cTaBWIN Tepen cobou 3aady IeTalbHOrO U (hOopMaib-
HOTO WM3JIOKEHUs Pa3indHbIX acleKTOB TEOPWH Wrp. .Jallla TJIaBHasi Ielb COCTOsIa B
TOM, 9TOOBI TTO3HAKOMUTH CTYAEHTOB DKOHOMUYIECKNX CIENNAILHOCTEN ¢ OCHOBAMU T€EO-
pUR WP, TPEICTaBATL UM ~EePBLIN HAOPOCOK MaHOPAMHON KapTHHBI , IIPEICTaBIAIOIIeH
OCHOBHBIE U/I€U W METO/Ibl COBPEMEHHON TEOPUH UTD, Ha MPOCTHIX (MOPON JTazKe MpUMI-
TUBHBIX ) MOJENSX TPOIEMOHCTPUPOBATE BO3MOKHOCTH TE€OPETHKO-UTPOBOTO MOIETHPO-
BAHWS PA3INIHBIX DKOHOMUYIECKUX CUTYAInN U JaTh, TEM CaMbIM, B PYKHU KJIOY K [TBEPH,
3a KOTOPOU MPOCTUPAETCS IHPOYIaniliee MHOT00Opa3e TeOpPEeTUKO-UTPOBLIX MOETEN.
Mui cozHaTETHHO CTPEMUINCH MUHUMU3UPOBATL (POPMAIUIM, MOCTATOYHO YacTo m3be-
ras GopMyJINPOBOK COOTBETCTBYIOMINX TEOPEM WIU UX MOKa3aTelbcTB. B To ke Bpems B
JTOTONHUTENLHBIX pa3enaX K HEKOTOPBIM TiaaBaM MbI TPUBOJIMM JOCTATOIHO MOAPOGHO
PAI BaXKHBIX, Ha HAIl B3TIA, PE3YIbTATOB, KOTOPBIE, 6E3YCIOBHO, Oy Iy T TOJIE3HLI TEM,
KTO 3aX09eT 6ojee NeTalbHo ~MIPOIyBCTBOBATL IpPEIMET.

K macTosmemMy MOMeHTY HAMCAHO OIPOMHOE KOAUIECTBO YIeGHUKOB IO TEOPHUH UTD
CaMOT'0 Pa3HOTO YPOBHs, OPUEHTUPOBAHHLIX Ha PAa3INYHLIX duTaTeren. Muorme ns nmx
MpUBEIEHDI B CIUCKE JUTepaTyphbl. MbI yioMsaneM 31ech A Th, KOTOPBIE MPECTABIAIOTCA
HaM Hambosee YIadHBIME A TeX, KTO 3aX09eT MO3HAKOMHUTHLCSA ¢ TUTAHTCKUM anchep-
TOM TEOpUU WTP, JUIIL KPOXOTHYIO YaCTh KOTOPOT'O MBI MONBITAINCH TMPEACTABUTL B
HACTOSAIIEM MOCOOUU. IJTO yIeGHUK BBIJAIONIETOCA YIEHOTO U METON0I0Ta, OCHOBATENS
COBETCKOU TEOPETUKO-NTPOBON TITKOALI — JUWKOMas JukoidaeBuda BopobheBa, Mmorme
TOMbI UTABIETO KypC TEOPUH WI'P Ha DKOHOMEUIECKOM (akyibTeTe Jlemnurpanckoro
rocynapcrernoro yunsepcureTa (Bopobnes, 1985). /lanee 1o yuebuuku Dobepra ['n6-
Gomca (Gibbons, 1992), Maptura Oc6opra u Apuaas Dybummrrenna (Osborn, Rubinstein,
1994), lpio Pyanebepra n 2Kawa Tupons (Fudenberg, Tirole, 1991) u, nakomer, y4ae6-
ik Araps Mac-Komemra, Maiikaa Yuncrona n Jxeppu I'puma (Mas-Colell, Whinston,

Green, 1995)'. Texbri psaa 3ajad W IPUMEpPOB B TEKCTE 3aMMCTBOBAH HAMH MMEHHO W3

! Mamee MBI 6yJeM CCLLIATHCA Ha 3TH KHATH 63 YKA3aHHA ToJa I3 JaHH.



DTUX YIeOHUKOB.

Mur xoTenn 661 BHIpa3uTh TTYOOKYIO MPU3HATENLHOCTH HAIUM CTYIEHTaM, KOTOPhIE
MOMOT AN HaM CBOMMHI BOTIPOCAMU, KOMMEHTAPUAME U 3aMedaHIsIMI 1 Grarogaps KOTo-
PBHIM 2TO ocobume ObLIO HAMMCAHO.

Mur Boipakaem Takxke raybokyio Oraromapuocth Umcrturyty ”OTrpoiroe Obire-
cTBO”, B paMKaxX MerampoeKTa KOTOpPOro ~Ja3BUTHe o6pa30BaHUsA CTalO0 BO3MOKHBIM

OABJIEHIE DTOIO MOCOOMIA.



BBE/AESUE

B nocaenmme tpu necstunetns mabiroaeTCA CTPEMUTETLHOE TTOBLIIIEHE NHTepeca K Te-
OpUW UT'P U 3HAYNTETHHOE Bo3pacTanume ee poin. Bo MHOroM 5T0 00bICHIETCs, TEM, 9TO
6e3 Hee B HACTOSAIIEE BpEMs yKe HEMBICAUMa COBpEMEHHAs DKOHOMIIECKas TEOPUs, TP-
“eM 00MacTh TPUMEHEHUs TEeOPWH WI'P TMOCTOSHHO pacimpseTcs. Teopus urp mporrra
MyTh OT BecbMa (POPMATM30BAHHOU TEOPUU, MPEACTABIABIIEN WHTEPEC B MEPBYIO Ove-
pelb s MaTEMATHKOB I CTABIIEN NCTOYHUKOM TIEJ0TO Psifa paboT IPe3BLITANHO TIyHO-
KOI'O MaTeMaTUIeCKOTO COMepKaHus, 0 OJHOTO W3 BaXKHEUITNX HHCTPYMEHTOB aHaIm3a
OTPOMHOT'0 MHOT'000pa3ns 3a/ad, BOBHUKAONINX B DKOHOMUKE, MOJUTHUKE, CONMNATLHBIX
HayKax 1 T. 1. (pasyMeeTcs, He yTPATHUB TIPH DTOM CBOEI'0 MAaTEMaTHIECKOTO COlepiKa-
HIsA ).

1. DepBLIMEU HCCAETOBAHUSIMEI UT'P B DKOHOMUYIECKON JUTEPATYPE, MO-BUANMOMY, Cle-
nyet canrath crarhn Kypro (Cournot, 1838), Deprpamna (Bertrand, 1883) u D axsopra
(Edgeworth, 1897), B KOTOPBIX paccMaTpUBAINCh TPOOIEMBI TIPOU3BOACTBA 1 TTEHOOOPa-
30BaHmsA B OMUTOMOJUH. JpaBja, OHI PAcCMaTPUBAINCL TOT/Aa KaK BeChbMa CIerudude-
CKWe MOJIeNN, U B HEKOTOPOM CMBICIE CYIIIECTBEHHO OMEPENMIN CBOE BPeMS.

Amarms pasiuaHBIX CAJOHHBIX WT'p mpoBomamics eie B /Ipesnem Kurae, wo, Bummmo,
mepBbie paboThI, B KOTOPBIX HAaXOXK IeHNe ONTUMAILHLIX CTPATErnN B UT'Pax (POPMYIHpPO-
BaJOCh KaK MaTeMaTHIecKas 3a1aqa, noasuinch Toabko B X VII Beke (Bachet de Mezirak,
Lyon, 1612). DepBBbIM Cepbe3HbIM MaTEMaTHIECKIM PE3YIHTATOM B DTOM HAIPABICHI
sBurach pabora IJ. llepmero 1912 r. 7O npumenenunm Teopunm MHOKECTB K IMTAXMaTHOU
urpe” (em. ¢6. "Marpuanpie urpst”, noa. pei. I.9. Bopobresa, M., 1961. C. 137-153).
B men on moxaszam, ¥To B KaiKOU TO3UINHN MTAXMATHON TTAPTUN ONUH M3 UTPOKOB MOXKET
dopcupoBaHHO BHINTPATDL Wi 0GecnednTh cebe HuYIbio, BRIOWpas ~MpaBUIbHBIE” OTBETDHI
Ha J0001 X0 TPOTHBHUKA. XOTS UMEHHO DTa paboTa CINTAaeTCs MepBOon paboTOU IO

TEOPUN UTP, OBIMIETPU3HAHHLIM ~TONOM POXaenus’ Teopun urp crtax 1944 r.



B 1944 ronmy Boimma B c¢BeT ocHOBomodaratotias Mmounorpadus [lxoma dpon Jenm-
arma n Ockapa Moprenmrepra ”Teopus urp u skonomuveckoe mnosejenne” (von Neu-
mann/Morgenstern, 1944), koTopas, 1o cylecTBY, 3am0KnIa QYHIaAMEHT OOIIEN TEOPHN
urp m 060CHOBANA BO3ZMOXKHOCTD aHalN3a OTPOMHOTO MACCHBa DKOHOMUYIECKUX BOTIPOCOB
¢ TIOMOIIBIO TEOPETHKO-NTPOBBIX Mogenein. A B 1950 r. [lxow Do (Oyaymmi Dobenes-
CKUI JaypeaT 1o skonoMuke 1994 T.) BBen MOHATHE CHTYalllll PaBHOBECHA, HA3BAHHON
BIIOCTEICTBU €TI0 NMEHeM, KaK MeTO/1a PelleHnil 6e CKOAJINIIOHHBIX NP (T.e. UTP, B KO-
TOPBIX He MOTYCKAeTCs BO3MOKHOCTD O3 Aanus Koaautuit). Curyanns, o6pasyomaics B
pesyabTaTe BLIOOpa BCEMU MNTPOKAMHU HEKOTOPBHIX CBOUX CTPATETUN, HA3LIBAETCSI PABHO-
BECHOMU, €CJIU HU OTHOMY U3 UT'POKOB HEBLITOTHO U3MEHITEH CBOIO CTPATETUIO TIPHU YCIOBHH,
ITO OCTANbHBIE UTPOKU TPUIEPKUBAIOTCA PABHOBECHLIX cTpaTernu. menno paBHoBe-
cre o IJDINY U ero MOJMpPUKAINN MPU3HAIOTCSI Hanbolee MOAXOMAIINME KOHIET M
peIents 11 TaKuX Urp.

3a mporrenime ¢ MoMeHTa nosBrenus xkanru [x. pon Jenmana u O. Mopremmrepna
HEMHOTUM OoJiee 9eM TONBeKa TEOPUs WT'P MPOILIa PA3IUIHBIE DTANbl CBOETO Pa3BUTUA
n TepeXnia HeCKOTLKO BOMH WHTepeca K Heu. Jpumepro 40-45 meT masan xasamioch,
ITO TEOPUS UTD [AaeT IPE3BBIYANHO OOMbIHe OOEIans YKOHOMIKE, ONHAKO 2T obela-
HISA, YBBI, OKA3aluCch TOT/Ja BO MHOTOM JHINL OOEMIAHWSIMI, XOTS B TO K€ BpeMs ObLI
MOJYYeH TEMbIN Pl O9€eHb NIYOOKNX MaTeMaTHIeCKUX Pe3yIbTaToB, MPENCTaBIAIONINX
BHAMNTETHHLIN WHTEPEC TajKe BHE DKOHOMUYeCKUX npuroxennu. 30 jgeT mazan ~Teopuio
urp” MOKHO ObLTO HAWTH pa3Be JIUIlh B IPEIMETHOM yKa3aTele HEKOTOPHIX YIeGHIKOB 110
TEOpUM OpraHU3alii IPOMBIILICHHOCTH? IPU paccMOTpeHrn ojuronoanu no KypHo, mo
Deprpany niu o Hltakernbepry. Ommako 3a nocaennne 20-25 peT mpomsornen TuranT-
CKUW ITar BIEPe, U Teeph BPA I MOKHO HAUTH 00JaCTh DKOHOMUKN WU JHCTATLITHEI,
CBA3AHHOU € DKOHOMWKOW, TAaKOW, CKaXKeM, KakK (PUHAHCHI, MAPKETHHT ..., B KOTOPBIX
OCHOBHDIE KOHIIETINN TEOPUN WT'P He OLLIn ObI TPOCTO HEOOXOMMMBIMU [JISI TTOHIMMAHIS
COBPEMEHHON JUTEPATYPHI.

Cpenn MHOTOYHCIEHHBIX OIpEeNeHrI TOrO, UTO €CTh TEeOpUs WP U KaKOBLI ee

3aJa9M, KOTOpPbIE MOKHO HAUTH B PAa3INYIHLIX CTATLIAX, yIeOHUKaX W MOHOTpadusax

’B aHII0A3LIIHON THTepaType OBIIENPHHATLIME ABIAI0TCA Haspanua Industrial Organization mam In-
dustrial Economics. CooTBeTcTByOIIIE PYCCKIEe HA3BAHNA KYPCOB — 3TO YKe YIOMAHYTasd TeOPUA Opra-
HU3AINH TPOMBIILIEHHOCTH, CTPYKTYPa OTPACIEBBIX PHIHKOB, T€OPUA OPraHU3alul OTPACAEBHIX PBIHKOB
U Apyrue. 371eCh U fajee MBI OYIeM B CHOCKAX YKa3bIBATH AHTVIMHCKNE COOTBETCTBUA OCHOBHBIM HCIIOIb-
3yEeMBIM TOHATUAM.
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(cm., mampumep, Bopobnes (1984, 1985), Aumann (1989), Dixit/Nalebuff (1991), Fuden-
berg/Tirole (1992), Myerson (1991), Rasmussen (1989) u muorue apyrue) yrmoMsHeM JHIL
deTwhipe. JepBhle IBa — DTO ONpEJeNeHns TEOPUH UT'D, KOTOPhIe ¢ HEKOTOPHLIMI Bapua-
[UAMHI, TTO-BUAUMOMY, HanboJee 4acTo BCTPEIAIOTCA B JUTEpAType U JOCTATOYHO TOYHO
XapaKTepU3yT o0IIyIo MpobleMaTHKy, oxXxBaThiBaeMyto Teopuen urp: ~Teopus urp —
5TO TeOPHs PalNOHAILHOIO TOBEJEHNUs JIOIeN ¢ HecoBMaJaiomMu nHTepecamn’ (Au-
mann, 1989), u "Teopus urp — mwayka o crparermieckom mbimiennn” (Dixit/Nalebuff,
1991). Tperbe mogdepkuBaeT MaTeMaTHIecKyio mpupoay Teopun urp: ~Teopus urp —
DTO TEOPHUA MATEMATHICCKIX MOIeAe TPUHATHA ONTHUMATLHBIX PEIICHIT B YCIOBUAX KOH-
dpamkToB” (Bopobnen, 1984). Dakorel, deTBepTOE ONMpeeNenne BbIIeIAeT POIb TEOPHUN
UT'D UMEHHO B DKOHOMIUYECKOM MoaeaupoBatni: ~ CyTh TEOPUE UT'D B TOM, 9TOOLI TTOMOYE
DKOHOMUCTaM TIOHUMATh U TPEJCKa3biBAThL TO, 9TO OyIeT IPOUCXOUTH B SKOHOMIIECKOM
konrekcre” (Kreps, 1990). B macrosumin MoMeHT, ecin TOBOPUTH 006 DKOHOMUIECKOM
KOHTEKCTe, pedb UAeT YiKe He TOILKO O MPUMEHEHHH TEeOPETHKO-UT'POBLIX METONOB K
CTaBIINM JOCTATOYHO TPaJUIHOHHBIME MPOGIEMaM OPTaHU3AINN TPOMBIILIEHHOCTH, HO
U, IO CyTH Jela, KO BCeMY MHOIMOOOPa3nio DKOHOMUYECKON mpobieMaTukn. Tak mampun-
Mep, Ha MUKPOYPOBHE — 3TO MOJENN MPOIecca TOPTOBIN (MOIeTr TOPTa, MONEN ayKI[H-
OHOB). Da TPOMEKYTOUYHOM YPOBHE arperaliil N3y9aioTcs TeOPETHKO-UTPOBBIE MOIEN
noBeleHsA (PUPM Ha PBIHKaX (PAaKTOPOB MPOW3BOJICTBA (a He TOJbKO Ha PBIHKE [OTO-
BOH MPOAYKINI, KaK B OTUTONONNH). TeopeTuKo-urpoBble MOIETN BO3HUKAIOT B CBA3M C
PasINIHBIME TPOGJIeMaMi BHYTPH (PUPMBL. D) aKOHell, Ha BLICOKOM YPOBHE arperatui, ¢
MeK IyHApPOIHON DKOHOMUKOU CBA3aHBI MOJEIN KOHKYPEHIINN CTPaH MO TOBOLY TapudoB
U TOPTOBOU MOJUTHKN, & MAKPOIKOHOMIUKA BKJIIOYAET MOJETH, B KOTOPBIX, B 9aCTHOCTH,
CTpaTeruIeckoe B3aMOIeHCTBIE PACCMaTPUBACTCA B KOHTEKCTE MOHETAPHON MOJUTHKH.
7 AnmapaT Teopuu paBHOBECUA U TEOPHUH WP MOCHYKUI OCHOBOW IS CO3NAHUA COBpE-
MEHHBIX TEOPUN MEKIYHAPOIHON TOPTOBIN, HAIOIOOOIOKEHUA, U OOIMIECTBEHHBIX OJar,
MOHEeTapHON YKOHOMUKH, T€OPHUN TPON3BOJCTBERHBIX opranusanui’ (Doxreposud, 1997,
c. 11).

DazymeeTcs, cleyeT UMeTh BBUIY, 9TO B HACTOAIINN MOMEHT 06JacTh TPUMEHEHUA
TEOPUN UTD TOPa3j0 IINpe, HeXKEN TOTLKO DKOHOMUYECKUH KOHTEKCT (KOTODPBIN s
Hac MpeNcTaBIsgeT, eCTECTBEHHO, OCOOLIN NHTEpeC). DTO U MOINTUIECKUN W COMIATb-

HBII KOHTEKCTHI, DTO U OHOJOTHsA, W BOEHHOE [eNo, W MHOTOe Apyroe (CM., HampuMmep,

Mio6un/Cysznars (1981), Shubik (1984), Moulin (1983, 1986), Ordeshook (1986), Rawls
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(1971), Maynard Smith (1974) u ap.). Cxaxem, TeOpeTHKO- UTPOBOU TOAXO[ K W3Y-
Jennro (pOPMUPOBaHNA KOAIUINI — DTO yZKe CBOEro pofa TPajulliA B CONUATLHBIX W
HOJIMTHIeCKUX Haykax (cM., manpumep, Riker (1962), Riker/Ordeshook (1973), De Swan
(1973), Ordeshook (1978, 1992), Van Deemen (1997)). 3uech Ke cireiyeT ymOMAHYTb,
wanpumep, Kaury Game Theory and the Law (D. Baird, R. Gertner, C. Picker (1994)), B
KOTOPOIT allllapaT TEOPUH UT'P BIEepBbLIe IPUMEHATCH K aHaIN3y TOTO, KaK 3aKOHbBI BIIAIOT

Ha ToBeleHne JIoel, TapTul U T. I.

2. Teopus urp geanrcs Ha ABEe COCTaBHBIE YacTH: OJHA — DTO TEOPUA OECKOAIN-
IUOHHDBIX (HEKOOTIEPATHBHLIX) UTD, & BTOpas — TeOPHs KOONepaTUBHBIX WI'D. ITO Ha-
30BO€ JleJieHne, XOTA MoAYac OHO JOCTATOYHO PacCILIbIBYaTO, OCHOBAHO Ha TOM, YTO B
OECKOANNITHOHHON TEOPU OCHOBHOW €JINHUIEN aHaln3a SBISeTCA (PAlHOHATLHBIN) WH-
IUBUAYATLHBIN YIaCTHIK, KOTOPBIH CTapaeTCA CledaTh  MaKCHMaJIbHO Xopolno~ cebe B
COOTBETCTBHUE C YETKO OMpPEAeTeHHBIMI TPABIIaMi U BO3MOKHOCTAMI. Kciam mponcxo-
JUT TaK, 9TO WHAUBUALI MPUHUMAIOT AEUCTBUS, KOTOPbIE MOKHO OBLIO ObI pacleHUTH
Kak ”KooTepalnto” B OOLITHOM CMBICIE DTOIO CJIOBa, TO DTO AETAeTCA TOTOMY, YTO TaKoe
KOOTIepaTUBHOE TIOBEICHNE OKa3hiBACTCA B WHTEpEcaxX KaikJI0T0 W3 WHIWBHIOB: KaiK b
omacaeTcs paciiarThl’ B clydae HapYIIEHUs KOOTEPAlni (Kak 9TO MPOUCXOANT, HAPH-
Mep, B HOBTOPSIONINXCA NTPAX ).

B npoTuBoOnoIoKHOCTE DTOMY, B TEOPHUH KOOTEPATUBHLIX UI'P OCHOBHAS eJINHUIA aHa-
JW3a — DTO, KaK MPABIIO, TPYINa YIaCTHUKOB, WIN KOAAUIHA; €CIi Urpa olpeaelena,
TO 9aCTBIO DTOTO ONPEEICHUA ABIACTCA OMUCAHTE TOT'O, %Mo Kakjas KOATUINA UT'PO-
KOB MOKET TIONYy9nTh (Yero ona MOKET JOCTHYL), 6€3 YKa3aHus Ha TO, KAk NCXObI W
pe3yIbTATHL OYYT BINATL Ha KOHKPETHYIO KOATUIHIO.

O mmaxo DTo merenne HI B KOEM CIytvae He CleyeT pacCMaTPUBAThL KaK UCKIIOTatolee:
KOOTIEPAaTUBHLIN U GeCKOATUITHOHHBIN TTOIX0 bl — DTO, €CAU YIOHO, NBa B3DVIAIa Ha OIHY
n Ty xe npobaemy. Kak obpasno zamerua U. Dozermionnep, nrpa — n1o "ugean’, nByMs
"TenaMu’ KOTOPOTO ABIAIOTCI KOOMEPATHUBHLIN U GECKOATUITHOHHBIN TTOIXOIbI.

DeCKOATNTINOHHAs TeOpus CTpaTerndeckn opueHTmpoBana. (Qna msyvaeT TO, 9TO,
KaK Mbl OKHUJaeM, OyayT deaamb Urpoku B urpe. KoomepaTuBuas Teopus, ¢ Apyron
CTOPOHBI, U3ydaeT ucrodvl, KOTOpble MBI oxuAaeM (cM. Aumann (1997)). Dpu xoore-
pPaTUBHOM TOAXOJ€ MBI CMOTPUM HETOCPEJICTBEHHO Ha MPOCTPAHCTBO MCXOJ0B, a He Ha
TO, KaKUM O0Opa3oM OHU ObLIN JOCTUTHYTHI. JECKOATUINOHHAS TEOPUs — DTO CBOETO

POJa MUKPOTEOPUA; OHa BKJIIOYTAECT NETAJTBHOE OIIMCAHUE TOT'O, YTO IIPOUCXONNT. B xo-
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ONepaTUBHON TEOPHUH HAC WHTEPECYET TO, 9ero UT'POKH MOTYT docmuub, TO €CTh Hac

3 To ecTn IpUHIMaETCA BO BHUMaHNE

HHTEPECYIOT 603MONUCHLLE (JIOTYCTIMBIE) MCXOIbI.
BCe, 9TO UT'POKU MOT'YT TOAYIUTh, HajKe eCIN y HUX HET COOTBETCTBYIOMINX TOOY TUTE b
HBIX MOTHBOB. UTpoknm MOTYT BCTyHaTh B KOAJUIUIO U JOTOBAPUBATHLCS O COBMECTHBIX
NEeNCTBUAAX, & 3HAYUT, U OTHOCHTEILHO UCXONOB; MPEANoJaraeTCsA, 9TO UIPOKH JOJKHbI
cobmogaThL cBon obazaTelbcTBa. MBI MoXeM MpejirnolaraTh, 9TO CyIIeCTBYeT HEKHN
MeXaHU3M THUIa CYa, KOTOPBIN (POpCHpyeT BBHIMOJHEHIE KOHTPAKTOB, TaK 9TO JOJKHBI
OBITE PACCMOTPEHBI 6CE 603MONCHBIE UCTObL.

W aes mpoTwBomocTaBIeHNA KOOTEPATHBHOTO W GECKOAIMIINOHHOTO OTHOCHTCA K Ha-
qary 50-X rogoB, ogHako K KOHIY 60-X TOJ0B DTO MPOTHBOMOCTABICHHE Hadalo Chua-
KuBaThes. U ecim 6eCKOATUITMOHHLIN MOAX0 MOKHO CPaBHUBATL ¢ MUKPOTEOPHUEH, TO
KOOTIEPATUBHBIN (KOATUINOHHLIN) TOAXO0 N3ydaeT UTPhl ¢ “MaKpo’ TOUKH 3peHus, (po-
KyCUPYIOIIENCs Ha BO3MOKHBIX MCXOMaX, KOTOPbIE MOKHO HMOJYIUTEH MPU OOA3LIBAIOIINX
CODTTAIlICHISX.

Jojee TOro, B TOCAe[Hee BpEeMs MOSBIACTCA BCe GOMBIIee YHCIO paboT, ~HaBOIA-
MITX MOCTBI” MeXK Iy GeCKOAINIMONHON U KOOTIepaTHBHON Teopuen (cM., Hampumep, Gul
(1989), Greenberg (1997), Hart/Mas-Colell (1995), Mas-Colell (1997), Reny (1997), Vohra
(1997)).

3. OcranoBumMmcst Temepb IyTh TOAPOOHEe Ha TpobieMax MPUIOKEHUS OeCKOATMIII-
OHHBLIX UT'D, KOTOPBIe K HACTOAIMIEMY BPEMEHE 3aHUMAOT, MOXKAIYH, OOJIbIee MECTO B
>KoHOMUIYeckoM MogennpoBanuu’. (Mebl He mpuBogUM 316k POpPMATbLHBIE OTpe/IeTeHNS,
KOTOpbBIE OYAyT JaHbl HUXKe, a Ha WHTYUTHBHOM ypPOBHE MPOKOMMEHTHPYEM JHIIThL HEKO-
TOpbIE MOMEHTHI ).

DECKOATUTINOHHAs TEOPUS UTP — DTO CIIOCOO MOMETNPOBAHNS W aHaJlW3a CUTYAIlH,
B KOTOPBIX ONTUMAIbLHOE pelllelie Kak 0o NIPOKa 3aBUCUT OT €ro PeJCTaBIeHUN M
OKMAAHUI OT NENCTBUI (NT'PHI) €ro oNmoHeHToB (mapTHepoB). Baxmerien depToil 9Ton
TEOpUNU ABJIAETCA TO, 9TO OHa ~HacTawBaeT Ha TOM, 9TO WTPOKH HE JOMKHLI UMETh
MPOM3BOILHBLIX TPEICTABIEHNN OTHOCHTEALHO UTPHI CBOMX OIMMOHEHTOB. JAlPOTUB, Ka-
KB UTPOK JOMKEH MBITATHLCA MpPEJcKa3aTh UIPY CBOWX ONMOHEHTOB, MCHOJbL3YA CBOE
3HAHUE MPABUI UTDPHI U HPEANONOKEHIS, YTO €r0 ONMOHEHTHl PAllMOHANLHEL, U MTODTOMY

IOBITAIOTCA COelaTh CBOU IIpelCKa3daHNsaA U MaKCUMU3UPOBAThL CBOM BBLINT PBIIIN.

3(feasible outcomes)
4D pUIOKENNA KOOMEPATUBHLIX UI'P MLl JOCTATOYHO HOIPOGHO PACCMOTPHM B L. 6.
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DaIlOMHUM, 9TO Ielh TEOPUU UT'P — MOMOYhL HaM MOHUMATh W MPEeICKa3biBaTh KO-
HoMUYecKue (peHoMeHbl. Kcan mpuMeHuM KpUTEepuid JOMUHUPOBAHUA, TO CBOETO POfa
HEeTJaCHBIM COTJIAIIICHNEM SABIAETCA TO, 9TO areHThl He OYYT BLIOUpAThL CTpaTernu, Ko-
TOpbIe ABIAIOTCA JOMUHUPYEMbIMH (T.€. Te cTpaTernu, KoTophle Xyxe). U 1o Tex mop,
MOKa MBI UCXOAUM U3 CIPABEIUBOCTH DTOU TUIOTE3bI, KPUTEPUH JOMUHUDOBAHUA JaeT
GeTKUHU MYTH IS TpeCcKa3annil.

C paBmoBecmeM 1Mo DIy, K COKAIEHIIO, BCe 0OCTONT HECKOALKO XyiKe. B HEKOTOPBIX

CUTYaluiax (9ocmam01m0 O%GBU()GH HeKOTOpBIfI BIIOJIHE OHpe,I[eJIeHHBIﬁ c1ocob ,ﬂefICTBHH.

2 2

ul| 0,0 |22 ulo01] 54

d|10,11 |-1,1 d|3,6]-1,0

A B

DacCMOTPUM [Be TIPUBEIEHHbIE TAOIUILI, HTPOBON CMBICT KOTOPBIX COCTOUT B CAEMYIO-
meM. Y MepBoro urpoka (Mrpok 1) ecTh BOZMOKHOCTH BHIOPATE JHO0 CTPAaTernio (Xom) u
(mepBast cTpoka), mubo crpareruto d (Bropas cTpoka). Bropoir nrpok (urpok 2) Moxer
BBIGpATh Jub0 cTparernio [ (mepBbiil cToxbel), 6o cTparernio r (BTOpo# cToxberr).
Omun meraroT cBOW XOMbI OJHOBPEMEHHO W HE3ABUCHMO. JOCIE DTOTO OHU MOJIYIaI0T CBOU
BBINTPBIIIHN, KOTOPBIE YKa3aHbl B COOTBETCTBYIOIINX KIETKAX: €CIH, HallpuMep, UTPOK |
BBIOpAJ U, a WTPOK 2 BLIOpaa 1, TO B ciydae A 06a onnm noxyvar mo 2 py6us (gorrapa,
dbyHTa, ... ), a B ciydae B — HepBBIN HOXyIUT — 5, a BTOpon — 4.

B caygae A, mo-BmamMoOMy, COBEPIIEHHO OYEBHIHO, 9TO ~HUI'PaTh  HaI0 JEBYIO HIK-
HIOIO KIETKY (T.e. BBIOHPaTh, COOTBETCTBEHHO, d W [), TOrma Kak COBEPIIEHHO He TO-
HATHO, 9TO HYXHO UT'PaTh BO BTOpoM ciydae. U omma m3 BO3ZMOKHOCTEN COCTOUT B
paspelennn mpeaBapuTerbHbIX TEPETOBOPOB. 0 eCiln Obl TIOHATHE PABHOBECHS 110 D DIITY
MOZKHO OBLTO OTIPAaBAATE, ATELINPYS TOIALKO K TPEIBapUTENLHBIM TePErOBOpaM, TO 3Hate-
HIEe DTOTO MOHATHUA 6BLTO OBl TOCTATOYHO HU3KUM, MOCKOALKY MEHTPATHHBIM CTAHOBIICHT
661 Bomrpoc o cmite moroBopennocTu . Omgmaxo ”ompaBpanne” paBHOBECHS IO DIy WC-

XOMUT U3 psifa APYyTuX cOobpakeHnu, Ha KOTOPLIX MBI OCTAHOBUMCS, B 9acCTHOCTH, B
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raase 1. Mur me 6y;[eM OBITATHCA MPUBOANTEL CJOXKHBIE MOIEIM, & JUIIL YIIOMAHEM HEKO-

TOpBIE BOBMOXKHBIE TTPUIOKEHUS. DACCMOTPHUM CIEIYIOIYIO UTPY

2

d 61100

Curyannm momobHoro pojia TOCTATOTHO FaCTO BOBHUKAIOT B DKOHOMUYIECKIX PACCMO-
TPERNAX. D PencTaBuM cebe, HampuMep, 1Be (pUpMbL, PO JATOIINe ONH U TOT XKe (ToqHee,
OJHOPOIHEIN) TpoayKT. Kaxkmas ns GpupM MOKeT peKIaMUpOBaTh CBOH TOBAp, CKakKeM
npejaras ero Ha pacipofake, 9TO MOKET YBEINYUTEL €€ MPUOLLIL U YMEHbLITHTE MPH-
ObLIL KOHKYpEHTa, TP JaHHoM (PUKCHPOBAHHOM Crocobe nelcTBUsS KOHKypeHTa. Ecim
o6e PUPMBI PEKTAMEUPYIOT, TO 9UCTasd TPUOLLTL Kak JOr0 U3 KOHKYPEHTOB MOKET YMEHb-
MUTHLCA. (D pUMeEP TaKoro pofa CHTyalnu gaeT KOHKypenmusa Mexay Airbus n Boeing.
XoTs pekiaMa B DTOM clydae He ObLla CYIeCTBEHHBIM DJIEMEHTOM, B TO JKe BpeMs MeHO-
BbI€ YCTYTIKI UT'PAJN BaKHYIO poib). BToporo poma npumep - nBe cTpaHbl, ABIAIONIHECS
TOPrOBLIME TapTHepaMu. Kaxgas ns cTpai MOKeT UCIOIL30BaTh PasindHbie BH,IbI TPO-
TEKIMOHUCTCKIX Mep, YTO B pAle CIydaeB MOKET IPUBOJUTHL K BLIT'OJE CBOEH CTPAHDI,
IpU JaHHBIX (PUKCHPOBAHHLIX JEUCTBUAX BTOPOU cTpaHbl. Ecinm o6e cTpanbl 3aHIMatOTCA
MPOTEKITNOHNCTCKON MOJUTHKON, 0bIIee 6I1aroCoOCTOAHIE CTPaH MOKET CHUKATHCA.

B sTom mpumepe (MBI BHOCTEACTBIE OyleM HEOTHOKPATHO BO3BPAIIATHLCA K TaKOT'O
THTa UTpe) paBHOBECHE MO DDIIY ONpelelseTcs cTpaTeruneil d TMepBOro Nrpoka m r —
BTOpOro urpoka. /[lefcTBUTENbHO, ecln MepBhll UIPOK BLIOpal cTpaTeruto d, TO BTO-
pPOMY WTPOKY HEBBITOMHO OTKIOHITHLCSA OT CTPATErWu 1, TaK Kak OH BMecTo () moayduT
BLINTPHIT —1 . AHaJorwvHo, ecin BTOPOU UT'POK TPHAEPKUBACTCS CTpATErum T, TO
MepBOMY HEBBITOAHO BMeCTO d MrpaTh ¥, TaK Kak OH Takke BMecTo () mpourpaet 1.

B roxe Bpems "xoporras” curyanus (u,l), korga nrpox | BbGupaeT , a BTOPOW —
[, we sSIBIsIETCS CUTyaIMen PaBHOBECHS TI0 DIy, TaK KaK, HApUMep, UTPOKY | BHITOTHO
(mpu ycaoBuUM, 9TO BTOPOU UTpPaeT [ ) OTKIOHUTLCS OT U ¥ CHITpaTh d, MOCKOILKY

BMECTO H OH BHIUTpaeT 6.
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Da DTOM TIPOCTOM TIpUMEPE MBI BUIUM, ITO CHTYAIUN PABHOBECHS IO JDIIMTY MOTYT
MPUBOUTEL K TeM HUCXOJaM, KOTOpbIEe MPENCTABIAIOTCS BechMa HeygadubiMu. (O mamako
3/16Ch BO3HUKAET IENLIN PAJ UHTEPECHBIX BO3ZMOXKHOCTEN, B JaCTHOCTU, CBS3aHHBIX C
BBeJeHIEM NMHAMUKH, TTO3BOISIONINX YXOANTEL OT Takux ~Heygad . Omnmako o6 >ToM HaM
MPECTONT TOAPOOHee TOBOPUTD HUKE.

DEe3YCIOBHO, CIEYeT CIEeNNaIbHO MOAIePKHY Th, 9TO HOIbIIAs POIH TEOPUH UTP B DKO-
HOMUKE BO MHOTOM OODLACHAETCA TeM, ITO TEOPUsA UTD JaeT S3BIK [ MOJIeTUPOBAHIS
U TEXHUKY aHain3a CHernuduIecKoro ITMHAMIYeCKOr0 KOHKYPEHTHOTO B3aWMOIeNCTBIUS.
CxaxeM, B TOCTATOIHO TTPOCTOM BapmaHTe DTO MOKHO MPOWILIIOCTPUPOBATH Ha CIEIy-
fotrieM ipuMepe (em., Kreps (1990)). DpencraBum cebe MoHOMOMNCTA (B KIACCHIECKOM
CMBICIE), TIPOU3BOSAIIET0 HEKOTOPBIN ToBap mist mponaxu. Jlas mpocTorsl Gy aem cum-
TaTb, ITO CIpoOC omnpenensercs KpuBon = = 13 — p. CTpyKTypa 3aTpaT MOHOIOINCTA
Takke BechbMa mpocta: ¢(x) = 6.25 + x. CrangapTHas Teopus MpecKa3biBaeT, ITO
MOHOIOJUCT, MaKCUMU3UPYIONINN TPUOLLIL, OyAeT BBIMTycKaTh 6 €InHuIl TOTOBOU MPO-
JAYKIUW ¥ TOXYIUT mpuoblib 29.75 (mpu tmene 7). B To ke Bpems, ecinm B maHmoil cu-
Tyalnu pacCMOTPETH BO3MOKHOCTH BXOJa HOBHYKA (¢ TaKWMHU K€ XapaKTepUCTUKAMN),
TO OTBeT Oy/IeT yKe COBEPIEHHO APYTHUM: YKOPEHUBITUUCSA MOHOIOINCT, TIPENBH, IS
BOBMOXKHOCTH BXOJIa, Oy /IeT MPON3BOANTH 7 €INHII TOTOBOI'O MPOAyKTa (IpH Heme 6), Te-
pAS HECKOTHKO B MPUOLLIN B MaHHOM Tepuofe, Ho obecrieumBag cebe 60TBITYIO TPUOHITH
B [UINTEIHLHOM TEepPUoie, MOCKOILKY HOBUYOK, CIUTAIONINN, 9TO YKOPEHWBIIAsICT (pupma
6yleT MPOOIKATh BBITYCKATH TOT K€ 00heM MPOAYKIINN, BO3IEPKUTCA OT BXOAA, TaK
KaK €ro BXOJ| IpUHeCeT eMy HYJIEeBYIO MPUOLLIb.

DaszyMeeTcs, 3/eCh BO3HUKAET, HallPUMeEpP, TaKOU BOMPOC. A modemMy coGCTBEHHO-
HOBUYOK JOMKEH BEPUTL B TO, 9TO MOHOIIONUCT OyIeT MPOJ0MKATh BLIMTYCKAThL TaKOU-
TO 06BEM TOTOBOU MPOAYKIINH, €CIUH HOBHYIOK BCE-TaKM =~ OCMEINTCA  BOUTH B OTPaCihb’!
DTOT BOIPOC, BE3YCIOBHO, CYIIECTBEHEH s DTOU UCTOPUN. XOTSA MPOCTENIas MOIETD
He faeT OTBETa Ha DTOT BOIPOC, TEM He MeHee Hellee CIOKHbIE MOIEIN BXOMa CO CTOKHON
TUHAMUKOW, KOTOPBIE UCTIONB3YIOT MHOTOITArOBBIE UTPBI, YK€ TO3BOMAIOT aHATI3NPOBATH
CUTYAINU BXO/la C PA3INIHBLIMI TUTTOTE3aME O TTOBeJeHnr arenToB. (UKkaxeM, eCim MbI 6y-
JIeM PacCMaTPUBATH IBYX-TTEPUOIHYIO MOENDb, TO YK€ TOABIAETCS BO3MOKHOCTE PaccMa-
TpUBaThH HoJee CIOKHOE TOBefeHne. JalnpuMep, BO3MOKEH BapUaHT, KOTIa MOHOIOJIICT
B ITEPBOM Tepuo/ie BLoibrupaeT Texuomoruio. OH MoXKeT, K TpUMePY, 3a CIeT BHICOKNX (PIK-

CUPOBaHHBIX 3aTpaT CHU3UTH IIpefeJbHBIC 3aTpPaThl. Bricoxne qDI/IKCI/IpOBELHHBIG 3aTpaThl
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U HU3KHE TpejelbHble 3aTpaThl JeJaloT MoBeJeHne MOHOTIOMNCTa HoJee arpecCuBHBIM BO
BTOpOM Tepuoje. [lajee MOHOMOINCT MOKET B IIEPBOM Tepuoje MpeAlpuHIMaThL IeH-
CTBHS, MOPOK JAIOIINE " TTOTPEGUTENHCKYIO JOSILHOCTL (CKakKeM, CHIKATH TEHbI) I T. 1.
u T.10. W3BecTHE MHOrOYHCICHHbIE Bapualui Ha Temy Bxojga. (OCHOBHOU XapaKTepu-
CTUKOU COOTBETCTBYIONINX MOJEICH ABIAETCA TO, 9TO B MEPBOM MEPHUOE MOHOIOINCT
COBEpIaeT JEUCTBHE, KOTOPOE M3MEHAET HMPUPOLY ~ NalbHEHIIel UTPhl , €CAU HOBHIOK
HOABIAETCA, U KOTOPOE MOKET JNGO MPEJOTBPATHTHL BXOJ COBCEM, JUOO MO3BOJUT MOHO-
MOJANCTY TOATOTOBATLCA K BXOJY TakK, 9TOOLI MMETEL IPENMYIIeCTBO B 0Opa3yolencs
BIIOCTENICTBUN Jyomonnn (cM.: Hampumep, Dixit (1980)).

lpyras Bapwanms Ha 5Ty TeMy — >TO PaCCMOTpPEHHE CHTYyallun, KOorja HOBUYOK He
nMeeT TOYHOIO 3HAHUA XapaKTEePUCTHK MOHOMOINCTA. JalpuMep, HOBHYIOK He 3HaeT
CTPYKTYPBI 3aTpaT MOHONOINCTa. B DToM ciydae OH MOXKET BOCIPUHUMATL HU3KYIO
[eHY B TEPBOM MEpHoje KakK CUTHAJ, TOBOPAIIUE O HU3KUX MPeAelbHbIX 3aTpaTax yKope-
HUBIIENCA (PUPMBI, & CTal0 OBITH BO3/EpPKATHLCA OT BXoja. MoHomoaucT, moHuMas 5To,
MOJKET, fajke B CIydae BBICOKHX MpPeAelbHBIX 3aTpaT, Ha3HAINThL JOCTATOYHO HU3KYIO
[EeHy, CHTHAAN3UPYA TEeM CaMbIM 0, AKOOBI, HU3KHUX 3aTpaTax.

Curre 1y ol MOMEHT, KOTOPBIN HEOOX0UMO OTMETHTH — 3TO MOMEHT, CBA3aHHBIN €
TeM, 9TO TEOPHs UTP fajta BO3MOKHOCTEH MOJCIUPOBATL CHTYAIWN, KOTJa pedb UAET O
TOM, BEPUTH WIN HE BEPUTH TEM WM WHLIM OOCIaHUAM WIN YIpo3aM. 3AeCh pedb WaeT
O MOJIETUPOBAHUN pernyTannu (CKakeM paboTonaTeNh I PAbOTHIK ).

Caenytolmit KIacCUIeCKUU MIpUMep, CBI3aHHbIN € TTOBTOPATONINMCS B3aMO IENCTBIEM
Y9IaCTHUKOB — HESBHBIN croBop B osuronoann. Ou 6azupyercs Ha Tak HasbiBaemon Folk
Theorem ("mapommuoit Teopeme”, ”poabKIOPHON TeopeMe” — M. TUI. 2), KOTOpas yTBED-
KIAaeT, YTO JI0Oble BLIUTPBIIE ABYX (DUPM, KOTOpBIE Jaf0T Kaxkaoun u3 GpupM Goiblie
MaKCHMIHHOT'O BRIUTPHIIIA U B CYMMe MeHbIIEe, 9eM MOHONONbHasA TPUOBLTL (3a mepron)
MOMKET TO/IePKUBATLCA B PABHOBECHN, €CIU OyayIlee TEHUTCA (PUPMaMU JOCTATOYHO
BbICOKO. Kak m BO MHOIHX Cay¥asx, 3/1eCh BOZHIKACT HEMPUATHLIN MOMEHT MHOKECTBEH-
HOCTU PaBHOBECHUA, KOTOPLIN, YBBI, OKa3biBACTCA BeChMa CYIECTBEHHLIM U BBIHY XK JaeT
OBLITATHCA BBOAUTEL Pa3invdHble MOAN(PUKAINE PABHOBECHA TO JDIITY.

DaBHOBECHS 1O JDIITYy — DTO ~ COTIacOBaHHble” TpeNcKa3annms TOro, Kak urpa 6yer
PasLITPBIBATHCA, B TOM CMBICIE, 9TO €CIU BCE UTPOKH TPEACKA3LIBAIOT, YTO BOZHUKHET
olpe/ielieHHoe PaBHOBECHE, TO HU Y OJHOIO U3 UTPOKOB He OyeT CTUMYJIOB A OTKIOHE-

uns. Taxkum ob6paszom, paBHOBecHe O JDIIMY, U TOIHKO OHO, MOKET 001aaTh CBOMCTBOM,
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TAKUM 9TO UTPOKU MOTYT MPENBUIETH €TI0, WX ONIMOHEHTHI MpeIBUAeTh €ro 1 T. 1. Ja-
IPOTHB, MPEABUICHIE TOT'O, 9TO BOZHUKHET HEpaBHOBECHAS CHTYyalllsA, BIEYeT 3a COOON
TO, 9TO IO KpalHel Mepe OJUH UTPOK cledaeT ~ ommoKy’ , Jub0 B CBOEM IIpeICKa3aHnim,
Jr6O B OMTUMEU3AINN CBOET'O BLIUTPHIIA. KCTECTBEHHO, BPAJ I MOKHO CIUTATh, UTO

TaKWe OIMMOKI HUKOI'Ja HE BOSHUKAIOT.

4, B To camoe BpeEMs, KOI'la Teopuda 6€CKOELJH/IHI/IOHHBIX nrp CTaHoOBUTCA CTaH-
JdapTHBIM HHCTPYMEHTOM B DSKOHOMHUKE, OHa IIOABEpIracTCsa 3HAYHUTECAbHON KPUTHUKE CO
CTOPOHBI KaK TE€OPETUKOB TaK M SKCIIEPUMEHTaTOPOB. 3€CKOELJH/IHI/IOHHELH Teopusa urp,

M0J0OHO HEOKIACCHIECKON DKOHOMEKE, 0as3upyeTcsa Ha ABYX ~TepOmdecKux  —IIPeIIoo-

wemmax: MAKCUMU3A HHH (Kak bl DKOHOMUYIECKUI areHT pallioHaleH 1
ACHO TIpeJcTaBiseT cebe MUp); W COI'JIACOBAHHOCTH (mpecTaBIeHS

arenTa, M, B 9aCTHOCTH, €ro OXUJAHUA OTHOCHTEILHO TOBEJICHNA OCTAILHBIX alreHTOB
MPABUIBHDI). DTH [IBa TPEINOIOKEHNSA, O CYTH [efa W OMPABALIBAIOT TO, YTO OOIIIe
o6pasIbl WHMBIIYATLHONO ONTHMU3UPYIOIIEro MoBeAeHIsS (POPMUPYIOT PABHOBECHE IO
DIy .

OcuoBras mpobireMa, ¢ KOTOPOU B HACTOSIIIEE BPEMS CTOJKHYINCH TEOPETUKI — DTO
mpobiemMa "HeoTpasuMoro” 060CHOBAHNA DTHUX ABYX MPEANONI0KEHNN, OO Tpa JuinoHHkIe
06OCHOBAHNUA OTHIONL HE ABIAIOTCA HeOTpasuMbIM. B To xe BpeMs 6e3 Takoro o60cHOBa-
HUA UCTONBL30BAaHNEe TEOPHUN UTD B IPUIOKEHUAX CTAHOBUTCA TPOOIeMaTHIHbIM. M cmomb-
30BaHUe TEOPUHU UTP TpebyeT MOHUMAHUA TOT'0, KOTa TH MPETION0KEHIA OCMBICTCHHEI,
a B KaknX caydasx — meT. QCHOBHON yIIPeK, YacTO apeCcyeMbIN DKOHOMUIIECKON METO 10
JOTUNU, KaCaeTCsA MEHTPAILHON POIN TUMOTE3hl MakcuMmuzarnun. O6mmn medopMarbHbiin
apryMeHT B TOJb3y MaKCHMU3AIUUH COCTOUT B TOM, 9TO JIOOOW He MaKCUMUZUPY O
areHT, U B 9aCTHOCTH, M06as (prpMa, He MaKCHMU3UPYIOIas TPUOLLIEL, Oy 1eT BhlgaBIcHa
PLIHOYHBIMI CUIAMU. JTO DBOJIOTMUOHHBIN apIYMEHT, U KaK TaKOBOW, XOPOIIO W3BECTEH.
O gmaxo, paboTaeT Ju Takoe onpaBaanme! ABisgeTcs au paBHOBECHE MO DDIMY, WIN KaKOe-
Jr6O CBA3AHHOE ¢ HUM TOHATHE, XOPOIIUM MpeNCKa3aHueM !

Anamorus Mexay 6eCKOAININOHHON TEOPUEn WP M HEOKIACCHIECCKON DKOHOMUKON
odeBHIHA, HO OHa He abcomtoTHa. KoHedIHOo, BOIPOC 0 TOM, MaKCUMUSUPYIOT JI areHThHI,
0 CYIECTBY ONUH W TOT XKe. Jojee TOr'0, MPENMONOKEHNE COTITACOBAHHOCTHI TTOSABISETCA
TaKke B HEOKIACCHIECKON DKOHOMUKE KaK MPEANOI0KEHNe O TOM, 9TO EeHbl OUHIIA0T
poiaok. OQnnako (pyHIaMeHTATLHOE Pa3intdne MekK Ty HeOKIACCUIeCKOW DKOHOMUKOU 1

66CKO&JIHHHOHHOﬁ Teopﬂeﬁ nrp B TOM, 9TO MHOT'OYUCJICEHHLIE PaBHOBECUA B KOHKYPEHT-
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HOWl DKOHOMUKE TTOUTH BCET/Ia Pa3Iel 0T MHOTHE I3 CBONCTB (cKakeM, dPeK THBHOCTE
W ee OTCYTCTBIE), TOTa KaK MHOIOYNCIEHHbIE DABHOBECHA B WI'DE MOI'YT NMETDL CYy-
MECTBEHHO PAa3IUIHbIE CBOUCTBA. JeEOKIAaCCHIecKas DKOHOMWKA HE CTaBUT BOIPOCA O
BLIGOPE PaBHOBECHUsA, TEOPUSA JKe UT'P 06g3aHa DTO JeIaTh.

B macrosinee BpeMs 09eHb CTPEMUTENLHO PA3BUBACTCA DBOJIOIHOHHAS TEOPUA UTP.

DOJBIMMHCTBO paboT IO HDBOJIOIUOHHON TEOPUU UTP MOTHBHPOBAHDLI [IBYMs OCHOB-
upiMu Borrpocamu: 1. /lercTBUTENbHO MU arenThl UTpaioT paBHOBecue 10 Jorry! 2.FKean
areHThl UTPAIOT PABHOBECHUE TIO JDIIIY, TO KAKOE!

DBOIIOTHOHHAs Teopus Urp dpopMarunsyeT m 0600IIaeT DBOJOINOHHBIN apryMeHT,
npejmnoaaras, 9To 6ojee yCIelHoe moBeleHne nMeeT TeHICHITNIo TpeBaInpoBaTh. B ka-
HOHUYECKOW MO/IECIH OIS UTPOKOB B3aUMOCHCTBYET BO BDEMEHN, IPUIEM UX TTOBe-
JleH1e TPUCTIOCAbIMBAETCA BO BPEMERN B OTBET Ha WX BBHIUTPLIIIHN (TTOJE€3HOCTH, TIPUOBLIT
W T. [I.), K KOTOPBIM HCTOPHIECKN TIPUBOII UX BBIGOP. DTH UTPOKH MOTYT OBITH PaboT-
HUKaMI, HoTpebuTeasamu, pupMaMu 1 T.1. B [eHTpe BHUMaHUA HAXOAUTCA THHAMIYE-
CKoe ToBefleHne CUCcTeMbl. KIIOYeBLIMI TIPENOJOKEHUAME ABISIOTCS TPEANOJOKEHIS O
TOM, 9TO UMeeTCS TOMYJIANIA UTPOKOB, >TH UTDOKH B3aNMOJECUCTBYIOT, 1 9TO MOBEICHIE
HTPOKOB HAWBHO (B IBYX CMBICIaX: UTPOKHU He BEPAT, He MOHUMAIOT, IYTO UX COOCTBEH-
Hoe TIOBe/IeHne MOTEHIINAILHO BIUseT Ha Oy ayliee MoBejeHne UX ONMOHEHTOB, U UT'POKH,
TUNWYHO, He MPUHUMAKT BO BHUMAaHWE BO3MOKHOCTHL TOTO, YTO WX OIIOHEHTHI MM0106-
HBIM K€ 00Pa30M BOBJIEYEHB! B TIPUCIOCOOIEHTE CBOET'0 COOCTBEHHOIO TTOBEIEHN ). 31eCh
BaJKHO 3aMETHUTH, YTO YCIEITHOE TOBEICHIE CTAHOBUTCA MPEBATUPYIOMINM He TOJBKO 110~
TOMY, 9TO PBIHOYHbLIE CIIBI POU3BOAAT OTHOP, UCKIOYAs HEYCIEITHOe MoBeJeHIe, HO 1
MOTOMY, YTO aleHThl HMUTHPYIOT YCIIEIIHOE MOBEICHTE.

DOCKOMBKY DBOJIOTUOHHAS TEOPUS UT'P U3yIaeT MOMYIANNN, ~UT'PAOIINe B UTPHI , OHA
TaKKe TOoJe3Ha MNP M3YYeHnn COMUATLHLIX HOPM W KOHBEHIINH. OJBOJIONNA KOHBEHITIH
U COMUANBLHLIX HOPM ABIACTCA MPUMEPOM HTPOKOB, 06YUAIOUUTCA UPAMb PAGHOGECUE.
D puMephl BKIOYAIOT MOMYJSIIHIO TOTPeOuTENen, KOTOPhIe MOMKHBI PEIUTh, KaKOW THII
TOBapa MOKYIATh; MOMYJIANNI0 PabOTHUKOB, KOTOPhIE NOJKHBEI PEIUThH, KaKHe YCHINA
npuiaaraTh, U T. 1.

DBOJIOTHOHHAS TEOPUSA UTD JaeT MOJOKUTETLHBIN OTBET Ha MEePBBIN BOTPOC: BO MHO-
IUX TIOCTAHOBKAX UTPOKU MENCTBUTETHHO UTPAIOT paBHOBecHe 10 Joiry. Taknm obpazom,
DTO JaeT olpaBlaHie PaAaBHOBECHOTO aHAIM3a TOT /A, KOT/Ia OCMBICICHHELI DBOJIOTHOHHBIE

APryMEHTHI. 3ELBHOB6CI/I€ JIydlIie BCETo pacCMaTpUBaTh Kak yCTOfI‘IHBOG coCTOsIHIE CO0b-
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[eCTBA, 4ICHBI KOTOPOT'O OAN30PYKO TPYINUPYIOTCS ~ 0 HAIPaBICHUID K MaKCHUMU3UPY-
fotrieMy moBefennio. M 5To cymecTBenHO KOHTpacTUpyeT ¢ 6olee paHHIM B3TJIA10M (Y KO-
TOPOT'O HET NOCTATOTHOIO (PYHIAMERTA), B COOTBETCTBIUN ¢ KOTOPHIM TE€OPHSA UTP 1 PaB-
HOBECHBLIN aHaIN3 MPEACTABIAIOT UCCIeOBaHIe B3aNMOJENCTBUA YIbLTPa-PallioOHalbHbIX
arerToB ¢ ~GOJBIINM 3alTacoM’ 3HAHUH.

Bompoc o Tom, Kakoe paBHOBecHe UTpaeTcs, MUPOKO 06CY K JaeTCA 0COOEHHO B JUTE-
paType, Kacatorerics ”yroanenuin” (wim yrondenuin”) paBuosecusa. Opmako mpobrema
nx 060CHOBaHUA Takke OTHOCHTCA K HEUM. MOXHO mpeacTaBuTh cebe, HAIpuUMep, 9To
JOMYCKAeTCA TMPe-NrpoBoe OOIeHme, KOTOPOe MPUBOJAUT K TOMY, 9TO ONpeIeNieTcs, Ka-
KO€e paBHOBecHe NrpaeTcs (CKaKeM, Bce pabOTHUKN MPUKIAIbLIBAIOT MaKCUMYM YCUIH,
MWW, HATPOTUB, MUHUMYM, €CJIH, K TIPUMeEpY, OOIIIN BLITYCK OPENeIseTCA MUHIMATLHBIM
(cpemn Bcex pabOTHUKOB) ypoBHeM ycuinii). Takoe ompaBjamie paBHOBECHS, KOHETHO,
BO3MOKHO U MTPUMEHNMO K PSIy MPUIOKEHUN. )0 DTO HE MOKPHIBAET BCE BO3MOKHOCTH,
TeMm Godee, 9TO Hem3GeKHbI CHTyallnn, KOrja JO0TOBOP MOMKET HapyIIaThCs, WM, 9TO
MPOCTO MOXKET He OBITH BO3MOKHOCTHU TIPEABAPUTEILHOIO OOIICHIS.

Bropoe ompaBpanme camo-ocyuecmeaione20cs npedckazanus MOKET MPOXONUTH
IPUMEPHO CJAEAYIONINM 00Pa30M: €CIl TeOPeTUIeCKN €UHCTBEHHBLIM 00pa3oM MpeacKa-
3aHHOE TOBejleHne UTPOKOB M3BECTHO MI'POKaM B WTPE, TO OHA JOJKHA MPEICKa3hiBATE
paBHOBecre 10 Iairy. TpyaHocTs 3m1ech B TOM, ITO TaKoe onpaBaanme TpebyeT Teopu,
KOTOpas 00H03Hauno MPeICcKa3biBaeT TOBEIeHNEe UTPOKOB, a B DTOM-TO IpobleMa KakK pa3
U COCTOUT.

Omnpasganue ¢ nomorbio " pokanpion Toukn” (1. [lemmmar) MoxHO popMyTHPOBATE
IPUMEPHO Tak: ~eCclHu eCcTh ouesudnbili TyTh UTPpaTh B urpe (IGO0 B CHIY CHEmunduK
MOCTAHOBKH, W00 B CUIY CIENUATLHON CTPYKTYPBHI), TO UTPOKN Gy AYT 3HATH, ITO OYIyT
neraTh Apyrue UTpoKm .

DaKOHEIl, UTPOKU MOTYT HAYUUMbeA UT'PaTh HEKOTOpoe paBuoBecue. [lias Toro,
9TOOLI HayIUTHCS UT'PATh HEKOTOPOE paBHOBECHE, UIPOKH JOJKHBI IMEThH BO3MOKHOCTE
HOBTOPATEL PO3BITPLIIT DTOU WK, IO KpauHel Mepe, OIU3KOU, UTPhI, 9TOOBI NMETH BO3-
MOYKHOCTH TOJyYaTh HYKHBIN ONLIT. ECIn TOIBKO UTPOKM y3HAIW, KaK UTPAlT UX OIl-
HOHEHTBHI, U €CJIN UTPOKM MaKCHUMUBUPYIOT, TO OHU JOJKHBI OKa3aThCA B PABHOBECHH IO
Jorry. B oTon ucropun ¢ obyvenmem ecTh IBa MOMEHTA. JEPBLIN — UT'POKH MAaKCUMU-
3uUpyroT. BTOpon — 5ToO To, 9TO NpH YCIOBUN MaKCUMU3UPYIOIIErO MOBEACHIS U POKOB,

HUT'POKM MOI'YT y3HaTh IIOBE€NCHUE CBOUX OIIIIOHEHTOB. 3TO BKJIIOYaeT B cebs AOITOJHI-
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TelbHble HI0AHCHI o6ydenns. [laxke ecanm Urpok 3HaeT, KaK €ro ONMOHEHTHI UT'PAIN, OHU
MOT'YT He 3HaTh, KAaKOBO OLLTO HAWIydIllee NencTBUEe. JaKOHell, caMo ofydenne MeHseT
00CTaHOBKY, KOTOPYIO areHTbl NBITAIOTCSA Y3HATL, IpUYeM mpolecc o0yvyeHus BecbMa
TOHOK.

Mb1 ocTaHOBUINCH 37M€Ch HAa HEKOTOPHIX MOMEHTaX, KOTOPbIE MPENCTABIAIOTCA HaM
BaXKHBLIMU, I Ha KOTOPHIX Mbl CYUTAAN HEOOXOMMMbBIM OCTAHOBUTLCS B MpenaBepun pop-

MaJBbHOT'O M3JOXKE€HNA TEeOpuun.
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I'naBa 1

CraTrnvyeckue Urpbl ¢ IIOJHON
nHdopMaluen

1.1 Crmoco6bl 3agadusas 6eCKOAIUITUOHHBIX UT'D

OcnoBrast 9acTh Kypca OymeT MOCBAIIEHA TeOPUN G€CKOATUITUOHHBIX UTP. JTO HI B KOEN
Mepe He O3HAYaeT, ITO OTCYTCTBYET NHTEPEC DKOHOMUCTOB K ~ HEKOOIEPATUBHOMY TIOBe-
neruio” . JalpoTuB, B HACTOSIIIEE BPEMS 3aMeTeH CYIECTBEHHLIN WHTEPEC K TOMBITKAM
00BACHNTDL, KaKUM 006pa3oM Koollepaliis MOXKeT BO3HUKHYTH KaK pe3ylbTaT MOoBeeHusd
UHIUBUIOB, TPECTEIYIONNX CBOU IEIN. JaKOHEll, eCTh MeIbll P BaXKHBIX 3a1ad, Tle
pPOJb TEOpUU KOOTEPATUBHBIX UT'DP BechbMa cyilecTBeHHa. M MBI MOCBATUM 3aKJIHOYU-
TeNIbHYIO YacTh Kypca.

Teopust 6ecKOATUITMOHHBIX UT'P — DTO CITOCOO MOIEINPOBAHNA U aHAIN3a CUTYAINH, B
KOTOPBIX ONTHMAJIbHBIE PEIEHNs KaK J0r0 yIacTHIKA (MTPOKA ) 3aBICUT OT €r0 MPe/IcTa-
BIeHui (WM OXKUAAHNN) 06 UT'pe ero ONMOoHeHTOB. Kak yiKe TOBOPMIOCH BO BBEIEHNN,
BaKHENITNM MOMEHTOM TEOPUU SBISIETCSA aKIEeHT Ha TO, 9TO UTPOKM He JOIKHBI TTpPU-
IEPEKUBATHLCA NPOU3E0AbHLLT TIPEJCTABIEHNN 00 UTPe CBOWX OIMMOHEHTOB. JalpOTHB, Ka-
KGN UTPOK JOTKEH TBITAThLCA MPeNcKa3aTh UT'PY CBOUX OIIMOHEHTOB, UCIOIbL3YS CBOU
BHAHUA TIPABUI UTPHI W WCXOMS U3 TPEIIOTOKEHN, ITO €r0 ONMOHEHTHl — CaMU pa-
UMOHAJABLHBI, & MOTOMY MBITAIOTCS caMi TakiKe MpejcKa3daTh UI'PY CBOUX ONIMOHEHTOB U
MaKCUMU3UPOBATL CBOU COOCTBEHHBIE BLINTPHIIIIN.

1

Ecto nBa ciocoba 3amanus urpbl. DepBBIT — DTO NO3UYUOHNAL HopmMa ~ UTPHI. D O3U-

morHasn dpopma 3ajgaet: (1) mopsagox xonos, (2) "arbrepHaTuBbl’ (BBIOGOD), HOCTYITHDIE

lynn pacmupennas dopma — extensive form
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Juc. 1. UndopManmonible MHOXeCTBa OTMEYeHbI TTYHKTUPOM.
1, 2, 3 — HOMepa MTPOKOB, MMEIOIINX TTPAaBO XONa
(311€Ch He yKa3aHbl BLIMTPHINI B KOHIEBHIX BEPIINHAX JepeBa).

UTPOKY TOT[a, KOTjJa HacTymaeT odepelb ero xona; (3) mudopmaliis, KOTOPYO UTPOK
mMeeT Ha KaXkJIOM 13 ero Xo/0B; (4) BRIUT PRI (BCeX ) NTPOKOB, Kak (PYHKINIO BHIGpaH-
HBIX X0J10B;(5) BEPOSATHOCTHBIE paclpeleNeHus Ha MHOKECTBE XOI0B D PUPOILL.

DosunuonHas popMa IPEACTABIACTCS JEPE6OM UPbl, KOTOPOE MOKHO PACCMATPUBATE
Kak 06001Ienne nepeBa MpUHATUS PEMEHNN, NCIOTb3yeMOe B TEOPUH TIPUHATUS PENeHn,
Ha CIyvall HECKOILKIX UT'POKOB. dPopMaibHoe olpefefenne Mbl ipuBeaem B 1. 2. ” [Ipe-
BeCcHas] CTPYKTYpa’ ONUCHLIBAET, KaKas BEPIINHA CIeIYeT 3a KaKOU, KaKOW MNT'POK MMEET
X0/, B cOOTBeTCcTBYyIOMen Bepiuie. Wmdopmarns, KoTOpyo UMeOT UT'POKH, OMICHIBa-
eTCs ¢ TTOMOIIBIO WHMOPMamoHHbIX MHOKeCTB. (CM. puc. 1). Ecin ne Bepimmb Jexar
B OJHOM WH(POPMAIMOHHOM MHOXKECTBE, TO DTO O3HAYAeT, ITO UTPOK (B AAHHOM CIy-
Jae 3) He MOXKeT cKa3aTh, Kakoe 13 AByX gAerwcrsuil (JI mam D) B meficTBHTENLHOCTH
POM3OIILIO (B DTOM CMBICTE UTPOK He pasinvaeT BEPIINHBLI JepeBa, Jekallue B OTHOM
WHMOPMAIITOHHOM MHOKECTBE).

Ha pucynkax 2 n 3 nzobpakeHbl HeNOTYCTUMbIE WH(MOPMAITNOHHBIE MHOKECTBA: WH-
(bopMaIOHHble MHOKECTBA He MOI'YT MepeceKaThes (He pasindas BEPIINHBI OJHOTO MH-
dOopMaIMOHHOI0 MHOYKECTBa U BEPIINHBI APYTOr0 MHMOPMAITUOHHOI'O MHOKECTBa, KOTO-

poe mepeceKaeTCA C IEPBBIM, UT'POK TEM CaMBIM He€ pa3jlYaeT BEPHINHEBI, JeXKalllle B 00T~
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Pac 2 Puc. 3.

L OOOOEE O

Juc. 4. B xonteBwIX BepimHax yKa3aHbl BBIUTPBIIN UT'POKOB.

eIMHERNT DTHX WHHOPMATMOHHBIX MHOKECTBAX ); B BEPIINHAX OJHOTO HH(MOPMAIIOHHOTO
MHOKECTBA — MHOKECTBA NOCTYMHBIX UTPOKY albTEPHATHUB JOJKHBI COBIANATL (MHATE
UTPOK CMOYXKET pasanvaTlhb BePIINHBI NHQOOPMAITUOHHOI'O MHOKECTBA, a CTalJo OblTh, pa3-
JAU9aTh NENCTBUS, PE/IIIIECTBOBABIIIE €10 XO1Y ).

DpuBefieM dIeMeHTapHbIN MPUMepP. JacCMOTPUM CIEAYIONIYIO UTPY: TEPBLIT UTPOK
BBIOWpaeT oauy u3 Tpex mudp — 1, 2 mau 3. 3aTeM BTOpOW UTPOK, HE 3HAS BHIOOpA Tep-
BOI'O UI'POKa, TaKkKe BbIOupaeT ofnHy u3 Tpex mudp — 1, 2, 3. Ecan cymma BeIGpaHHBIX
mp 9eTHA, TO TEPBLI UTPOK BBHIUTPBIBAET Y BTOPOTO OANH PYOIb (gomrap, GyHT ...).
Ecin cymma — medernas, 1o #ao60poT — BHIUTpLIBaeT BTOpon. [lepeBo cooTBETCTBY-
IOIeN UTPhl m300pakero Ha puc. 4.

Ha puc.5 m3o6paxkena Monudukaims >TON UTPHI, B KOTOPOU BTOPOMY UTPOKY CTAHO-
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LOGOLHOE 0

Jnc. 5.

BUTCSA W3BECTHO JMOO, ITO TMEPBLIN UTPOK BLIbpad nudpy 2, aubo, HApOTUB, 9TO TuPPy
2 oH He BbIOpaJ.

Mpbr BepHeMces K MO3UIHOHHON popMe B TUI. 2 (MOCKOABKY B DTON TiaBe Hac MHTEpe-
CYIOT CTamvecKue UTPhI € MOJHON WH(POPMAINen, I KOTOPHIX MO3UINOHHas dpopMa —
5TO HEKOTOPOE W3IUIIECTBO), a Teleph MepelieM KO BTOPOU BO3MOKHOW (opMe Mpe/-
CTaBICHUS UTPBI — HOPMAAbHOU WIH cmpameauyeckot Gopme, KoTopas ~CyMMHUpPYeT”
MO3UTIMOHHYIO UTPY B TPEX DIEMEHTaX: MHOXKECTBE UTPOKOB [, MHOXKECTBE CTpaTerun
KaKJOTO UTPOKa U (DYHKITMU BLIUTPLIIIEN, CTABAIIEN B COOTBETCTBUE KakAoMy Habopy

CTpELTeFI/Iﬁ UT'POKOB COOTBETCTBYIOIME BLINT PHITIN UTPOKOB.

1.2 MHWrpsl B HOpMaabHOU (popme

Urax, uepa 6 wopmaavnoti (uauw cmpameeuueckotd) gopme* — 1o Tpoika {I,S =

[IASi}tier, u=(u1,...,u,)},vne I ={1,...,n} — MHOKECTBO HI'POKOB, 5; — MHOKe-
v 3 o . _ 1

cTBO cTpaTerui (xo0B),” gocTymHBIX HIPOKy ¢ = L,...,n, u; : S = [[;c; 5% — R* —

QYHKITUS BRINTPBIIEN UTPOKa 1, CTABSIIIAsS B COOTBETCTBHUE Kak IOMY HabOpy CTpaTerun

s =(S1,...,5,), HA3BIBAEMOMY TaKiKe CHTYyallMell, BEIUTPHIII 5TOr0 NTpoka.

CramgapTobil IpuMep 3/ech — Ayornoans 1mo JepTpany u mo Kypmo, korma ctpare-

Znormal form representation

3B macToAmel TIaBe, B KOTOPOI PaccMaTPUBAIOTCA CTATHYECKHe UTPH , TO €CTh UI'PH, B KOTOPEIX
UT'POKHN XOAAT OAMH pPa3, OMHOBPEMEHHO M HE3aBUCUMO, CTpaTerud UIPpoKa U ero XOJA — 5TO OJHO U TO
JKe. DPUHINNNAJBHAS PA3HUIA, KAK MBI YBHAUM HUXKe, BO3HUKAET B JUHAMUYECKOM CAYyYae.

1Dazymeerca, B o6meM coydae, Mbl He JOJNKHBEI HCKIIOYATEH CIy4am S g [1S:, coorBeTcTBytOMIIE
“HUrpam c samnpemeHHbMu cuTyanusamu’ . O IHAKO MBI 3[eCh TaKie UTPHI He PaCCMaTPUBAEM.
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'UU — DTO HEHBl WA 00HEeMbI BBITYCKa, COOTBETCTBEHHO, a BBIUTPHIIIN — DTO NPUOBLLIL
(cm. 1. 1.8-1.10).

Baxubim npeamonoxkenneM, KOTopoe UTpaeT KIYeBYIO pOdb B TEOPHU, COCTOUT B
PeANoNOKEHNN, 9TO BCe NI'POKU PAIMOHATBHBI, B TOM CMBICIE, 9TO KakK AbIH NTPOK Pac-
CMaTpHUBaeT UMEMIINeCA B ero pacliopsKeHnn albTepHaTHBbI, (pOPMUpPYET IIpeacTaBIe-
HUA OTHOCUTENHHO HEM3BECTHBIX MapamMeTpoB, NMeeT YeTKO OlpeeJeHHbIe TPennoITe-
HIA U BHIOWPAET CBOW NENCTBUS B PE3YAbTATE HEKOTOPOTO MPOIECCa ONTUMU3aNn (MaK-
CUMU3alNN CBOEN TeleBoN (DYHKINM). Jolee TOro, He MeHee CYHIECTBEHHBIM SBISETCS
(dakT obrmensBecTHOCTH (06IIEro 3HaHNA)? PAMOHATLHOCTH HT'POKOB, T.e. BCE UTPOKH
He TOJIBKO paloHaIbHBl, HO I 3HAIOT, 9TO APYTHe UTPOKH PAIlMOHATbHbI, YTO BCE NT'POKK
3HAIOT, 9TO BCE NTPOKM 3HAIOT, YTO OHN pallMoHadbHBLl 1 T. 1. PopMalbHOe onpeaeneHne
obrensBecTHOCTH cM. Aumann (1976).

3ameuanue 1.2.1. B nociegnne rofbl MOABIUIOCH 3HAMNTENHHOE MNCAO PabOT, MTOCBS-
IEHHBIX UCCIe0BaHIIO MOAeIel OrpaHndeHHon panuonatbHocT. OcHOBHas MOTHBAIUA
OTHUX paboT — HeyI0BIEeTBOPEHHOCThL TEOpHel, Ollepupyollel ¢ 7 COBEPIIEHHO paliioHalb-
HBEIM 9€10BEKOM”, TIOCKOIBKY Mbl ABAAETCS CBUAETEIAME BEChMa 9acTOr0 HECOOTBETCTBUA
pearbHOro TMOBEIEHU JMI0eH MPEIIoI0KEeHNIo ~ COBEpIeHHON pannonaitbaocT . Wnes
MOZEINPOBaHIA ONPaHNIEHHON pallloOHAILHOCTH BOCXoaUT K paboTam l'epbepra Cai-
mora (Simon (1955, 1956), cm. maxxe Simon (1972, 1976)). O6cyxnenne mpobiem,
CBA3BAHHDBIX C MOJEJINPOBHIEM OTPaHNYEHHON PalMOHAILHOCTH MOKHO HalTH, HAIIpUMeED,
B kunre Rubinstein (1998). Dazinvnble B3MIAABI Ha TPOOGIEMBI MOJETNPOBAHIA PALO-
HaJbHBIX 1 OPAaHNIeHHbIX PAlMOHBILHBIX HTPOKOB M3I0KeHbI B paboTax Binmore (1987,
1988), Auman (1996).

O6parumes k Tomy caydaio, korga [ = {1,2} u MHOKecTBa cTpaTeruil Kaxkiaoro
U3 JBYX WUI'POKOB — KOHEYHBI. B 5TOM cilydae Mrpy MoxHO “n306pasnTh’ ¢ ITOMOIILIO
mMaTpuiiel (cM. puc. 6), rae M = |S;| — [ncio Bo3MOXKHBIX cTpaTeruil urpoka 1, K =
|S2| — 9mCa0 BOBMOKHLIX CTpAaTEruil UrPpoKa 2, Gpy,x = ul(s(lm), S(Qk)) R — uz(s(lm), S(Qk)) \
k=1,....,.K, m=1,....M.

DTy Ke UTPY MOKHO MPENCTaBUTEL B BUJIE MBYX MaTPUI (MTODTOMY TaKie UTPhI HA3bI-
BAIOTCS 9acTO GUMATPUIHBIMI ), DIEMEHTAMI KOTOPBIX ABIAIOTCS DIEMEHTHI Uk W Dk
COOTBETCTBEHHO.

s KomevHow anmazonucmuueckoli Wrpbl, T.e. UCPHl ABYX JHAI TAaKOW, YTO

Scommon knowledge
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1 (k)
§ 5

Sll (a,b,)) ... (ay.by)
sl(m) (aml’bml) (amk’bmk)

Onc. 6.

u1(81,89) = —uz(s1,$2) st Beex s; € S;, @ = 1,2, CpaBeInBO PaBEHCTBO dyk = —byk

oIS BceX m Uk, a HODTOMY TaKas UI'Da MOXKeT ObITh 3aj]Ha TOILKO OIHON MaTpu-

ten (@) m=1,..,m , 1 HOITOMY KOHEYHbIEC aHTATOHUCTHICCKIE UTPBI HA3bIBAIOTCA MaTPH-
k=1,... K

=1,...

eiMu (cM. mopobiee [onoxmenne (Jazgen 1.13)).

Cumewannas cmpameaus® o; — DTO BEpOATHOCTHOE pacipejeleHle Ha MHOKeCTBe
yuemoie crpaternin S; . (MoTuBaimio BBeeHUsT CMEITAHHBIX CTPATErMH MBI OCTABIAEM
Ha Oy ayiee). DaHJIOMI3AIIA KaKIbIM HTPDOKOM CBOUX CTPATErWH CTATHCTHYECKH He3a-
BUCHMa OT PaHJOMU3AIUI €ro OMIIOHEHTOB, a BLIUTPHIII, COOTBETCTBYOIINE IPO(IIIO
(Habopy) CMEITaHHbIX CTPATEr i — DTO OKU1AeMOE 3HAYCHNE BLIUTPLIIIEH COOTBETCTBY-
IOIINX 9UCTHIX cTpaTerni (T.e. pedb 3jech HaeT 06 oxugaemon moresuoctn). Onma m3
OPUYUH, 10 KOTOPOU Mbl COCPEJOoTadYUBaEMC Ha KOHEIHOM Clydae — CTpeMIeHue n3be-

KaTh ~OCHOKHEHUH , CBA3BAHHLIX C TEOPHENl Mephl.

DyleM 0603Ha9aTh IPOCTPAHCTBO CMEMIAHHBIX CTPATEIHU -0I'0 UTPOKa Iepe3 » .,

a 0;(8;) — BEPOCTHOCTDL TOTO, YTO BHIOUPAETCA CTPATETHA S, . IPOCTPAHCTBO HAOOPOB
CMeIIaHHBEIX cTpaTeruil — » = [[;c; >, DIEMEHTE KOTOPOro Mbl Gyjaem o603HaTaTH
qepes . Jocumeab CMEITaHHON CTpaTeruu o; — >TO MHOKECTBO TeX IHCTBHIX CTpaTe-

U, KOTOPLIM ~IpHUIncana’ MOJOKUTEIbLHAA BEPOSTHOCTE.

Omnpepenenne 1.2.1 Fcau S; — woneunoe mnoxcecmeo vucmolr cmpamezuti uepora ¢,
mo emewannas cmpamezus o; 2 S; — [0,1] emasum 6 coomeememeue kaxncdoi wucmoi

empameeuu s; € S; sepoamuocmys o;(s;) > 0 moeo, wmo ona 6ydem uepamuvces, npuuem

Es,‘ESl‘ Ui(si) =1.

(O6paTnm BHUMaHME Ha TO, 9TO WHAEKC | O3HAYAET 3€Ch, YTO PEYb WAET O CTpaTe-

UM UTPOKaA I . DOITOMY, €CIU MBI OyIEM TOBOPUTD O PA3HbIT CTPATETUAX UTPOKA 1, TO

Smixed strategy
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MBI OyeM 0603HaYaTh UX $;,$h, 87 ...). DeTpyAHo 3aMeTHTh, YTO MHOKECTBO CMeITaH-
HBIX CTpaTeruil urpoka ¢ — 1o (k; — 1) -MepHbIT cuMILIeKe, Tie k; — 9HCI0 THCTHIX
cTpaTeruil ¢-oro UrpoKa.

Bumrpeinn urpoka ¢, cooTBeTCTBYIONIN Tpoduiio (Habopy) cTpaTeruii o, eCTh

n
wilr) = > (L s i) (2.1)

s€S  j=1
(HOCKOJH)Ky Ha Habopax YHMCTHLIX CTpaTerui 3Ha9eHnsA >Ton (PYHKINME COBIATAlOT CO

3HAYCHUAME NCXOMHON (DYHKIINK BRIUTPLIIIEH U; , MBI COXpaHAEeM TO XKe 0603HaquMe).

Baxkmo oTMeTHTE, ITO BLIUTPHIIT ¢ -0I'0 UT'POKa €CTh JUHenHas (PYHKINA OT BEPOAT-
HOCTEHN 0}, a TaKKe ABIAETCS TOJMHOMOM OT PO, a TTOTOMY HETIPEPBIBEH. JaKOHETI,
YUCTBIE CTpaTernm ABJIAIOTCA BbIPOK IECHHBIMI CMEIIaHHBIMUA CTpaTETUAMM, ITPUITACHIBA~-

IOMUMHA BEPOATHOCTD 1 ,I[ELHHOﬁ THCTON CTpaTernum n BEPOATHOCTD 0 — ocTalTbHBIM.

Onpegenenne 1.2.2 Cuewannvin pacwupenuen vepvr ' = {1, S, u} nasvisaemes uepa
L ={1,Y,u}, ede > = [Lici > a u(o), ede o € Y, onpedeasnemen pasencmeon
(2.1).

D puwmep. IJaCCMOTPUM UTPY, M300paKEHHYIO Ha PUC. 7.

L M P
v [ (43) (1) (6,2)
mo | @) 54 66
¢\ G0 (9.6) (253
onc. 7.
DyCThL 07 = <%, %, %) (5T0 O3HadaeT, UTO CMeITaHHas CTpaTerns Urpoka | mpurm-

chbiBaeT eMy WI'paTh cTparTernu «, m u d ¢ BeposTHocTAME 1/3), o9 = <0, %, %) (ora
CMelllaHHas CTpaTerns UIpoka 2 mpeanuchkiBaeT urpath crpaterun M u R ¢ paBHbIME
BEPOATHOCTAMI U He NTPATh cTpaTernio L BoBce).

B JaHHOM ClayYa€ MbI ITOJYYa€M

1 1
wilo) = §<0-4+§-5+§-6>+

29



| | |
(o904 L. _.>
+ (02458+5-3)+
T 1(0 341941 2)—
3 2 2 N
5
= 51@(0)2%.

1.3 /[lomMuHuUpyeMble cTpaTeruu

DOCMOTPUM BHUMATENHHO Ha TPUBEIEHHYTO Bbillle UTpy (puc. 7). De3aBHCHMO OT TOTO,
KaK UrpaeT urpok 1, R gaeT urpoxy 2 cTporo 6omabimn Benrpbir nexkern M . B orom

cmbicae crpaterus M cTporo moMumHEpYeMa, MO3TOMY SICHO, 9TO PAITMOHATLHBIT UTPOK 2

He nonxken nrpath M . /laree, ecim urpok 1 3Haer (T.K. OH caM pallHoHATEH 1 3HAET, 9TO
JPYTON palmoHaled... ), 9To 2 He 6yaeT urpath M , To fusa Hero u OyjeT Jydie, 9eM m
mwin d. JaKoHell, eCJI UTPOK 2 3HaeT, 9TO UTPOoK 1 3HaeT, 9TO UTpoK 2 He OyaeT urpaTh
M, To urpoxk 2 smaer, uTo 1 O6ygeT mrpaTh u, a Torga 2 JOMKeH UrpaTh L. ITOT
IpoIlecc — TMOCHeI0BATENbHOE Y IaJeHe CTPOrO TOMUHUPYEMBIX CTPATernil (Mbl Ha M
O3 /IHee CTPOroe Olpe/leNerie I COOTBETCTBYIOMINI DKoOHOMIYecKnil mpuMep). Bompoc,
€CTEeCTBEHHO BO3HUKAIOMINN 31ech: ~ A He 3aBHCHT JI MHOXKECTBO CTpaTerui, BbIIepKi-
BaIOIINX TaKoe WUCKIIoYeHre NTOMUHUPYEMBIX CTpaTernil, oT IopAika uckiodenns!’ K
CYaCTBIO, HET, U [eJ0 3MeCh B TOM, ITO €CII CTPATErns §; CTPOTO XYKe IeM S IS BCEX
CTpaTerni ONIMOHEeHTa W3 MHOXKecTBa [), TO OHa XykKe UeM s, U A J060r0 TONJHOKe-
cTBa MHOX)ecTBa D .

DOCMOTPUM Temephb Ha cAeyiolnyto nrpy (cm. puc. 8)

L R
u (270) (_170)
M (0,0)  (0,0)
D (_170) (270)
ouc. 8.

3necy M wme mommampyeTcs ctporo crpaternen U, mw M wme moMuHmpyeTcs cTporo
crpareruer D . Opnako, ecan urpok 1 urpaer U ¢ BeposTHocTbio 1/2 1 D — ¢ Bepo-
ATHOCTLIO 1/2, o obeceduBaeT ceGe BLIUIPHIT 1/2 HE3aBUCHMO OT TOrO, KaK UTPaeT
urpok 2. CremoBaTenbHo, 9UCTas CTPATET U MOKET CTPOTO NTOMUHUPOBATHLCA CMETTAHHON

cTpaTermen, naxke eCiu oHa He TOMUHUPYETCS CTPOTO HUKAKOU YNCTOW CTpaTermen.
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BBenem crenyiomne obosnadennsa: mycTh ¢ € [, Torma depes s_; € S_;, — OyjeMm
obo3HadaTh Habop crpareruin urpokos uz I\ {i}, (s}, s_;) obosmadaer Habop cTpaTe-
U (81,7, Sic1, Sty Sit1s Sn) . AHAIOTTIHO, IS CMEMIAHHBIX CTpaTeruin (0., o_;) — 3T0

(01y.0ey0i21,00, 0ik1y ..y 0,) . (BaMeTnM, 9TO B DTHX 00O3HAYEHNAX § = (8;,S5_;) ).

Onpepgenenne 1.3.1 Hucmas cmpameeus s; uepora v 6 uepe I' cmpoeo domunupyema

(cmpozo domunupyemes), ecau cywecmeyem Jpy2as WuUcmas Cmpameus S Marxas, wmo
!
wi( sty s_;) > wi(si,8-i) (3.1)
das 6cexr s_; € 5_;.

B sTom caydae roBopsT, 4ro crparerus s. gomuHUpyer crpareruto s;. Crpare-
TUS 8 CAa60 JOMUNUPYEMEA, €CIT CYIIECTBYeT Takas s., 91o (3.1) BbImomHseTCS Kak
HeCcTporoe HepaBeHCTBO, HO XOTs Obl /i ONHOT'O Habopa S_; - HEpaBEeHCTBO CTpoOroe.

Amaroruvno ompejenere n IS CMEITAaHHbIX CTPATErnn:

Omnepegenenne 3.1° Cuewannas cmpameaus o; cmpozo domunupyemes 6 uepe L, ecau

cywecmeyem Ipyeas cmpamezus o; MAKAA, WMo 04f 6C€T T_; € Y .
!
ui(ol, o) > ui(o,0-;).

Crparerus o; Ha3bIBAeTCA CTPOTO NTOMUHUPYIOIMIEN CTPATETHEN s UTPOKa I B UTpe
[', ecr ona cTPOTO AOMEHEpPYET JIO0YI0 APYTYIO CTPATErHio U3 Y ;.

3aMeTnM, 9TO [ TOTO, YTOOLI TPOBEPUTEL, ITO O; CTPOTO TOMUHUPYETCS CTpaTe-
el o), HaM HYZKHO OCMOTPEeTh Ha ~TIoBeleHne” DTHUX JBYX CTPATErNN IIPOTUB YUCTNHLE
cTpaTeruil ONMoOHEeHTOB U POKa 1 .

Ddopmanbho:
(A) wi(ol,0_;) > ui(o;,0-;) Vo_;

TOrJla 1 TOILKO TOr'Ja, KOI'la
!
(B) wui(o),s_;) > u(o,8-;) Vs_i.
MelcTBUTENBHO: PACCMOTPUM Pa3HOCTh

ui(ol,o_) —ui(on o) = Y ([ owe(se)luilof, s—i) = ui(os, s-)].

s_iE€S_; k#i
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Torpa ecim (B), To (A), 1.x. Bce [ui(ol,s_;) —ui(0i,5-;)] > 0. (B) crenyer w3 (A), 1.x.
S_; — BBIPOXKICHHBIN CAydal o_; .

3agada. JlokaxnuTe, 9TO €CIN IUCTad CTPATErNA S; ABIAETCA CTPOrO JOMUHUPY-
eMOM, TO TAKOBOH Ke ABIAECTCA U A06asA CTpaTerus, UCIOIb3yIomas §; ¢ MOJOKNTENHLHON
BEPOATHOCTHIO.

Oamako cMmemaHHas cTpaTerus MOXKET ObIThH CTPOro JOMUHUPYEMON JaKe, eClu OHa
HCTIOAB3YET € MOMOKUTETHHON BEPOATHOCTBIO 9NCTHIE CTPATEr NN, KOTOPhIE fake He cl1abo

JTOMUHUPYEMbL. [lefcTBUTENBHO, PACCMOTPUM CIEAYIONIYIo UTpy (puc. 9).

L R
u (173) (_270)
M (_270) (173)
D (0,1)  (0,1)
onc. 9.

11 v 1
379 0> Aa€T OKUNAEMBIV BLIUT PBITT -5 BHE 3aBIICU-

MOCTH OT TOI'O, YTO UI'Pa€T UT'POK 2, a CJIen10BaTEIbHO CTPOI'O NOMUHUPYETCA CTpaTeFI/Ieﬁ

D.

EcTtecTBenHO, 9TO CTPOro JOMUHUpYEMbBIE CTPATEr NN HAIO YAalIATh. cam nrpa pas-

Crparerus mepBoro mrpoxa <

pelmMa B CMBICIE TIOCIEI0BATETLHOTO VIAJeHUA CTPOro JOMIHUDPYEMBIX CTPATETHH, T. €.
KaXKIbIH UTPOK OCTAeTCA € eJINHCTBEHHON CTpaTeruell, KaKk B HallleM MEepBOM IIpUMepe,
TO, TIONYIUBIIAACA CUTYAlNs OyIeT XOPOIINM KaH N IaTOM [ MpeIcKa3alius TOT0, KaK
Oy IeT TTPOXOANTEL UTPa.

Bepuemcs x urpe, nzobpaxenton na puc. 7.

DeTpy Ho yOemnThCs B TOM, 9TO 37MeCh B pe3yabTaTe MOCAeI0BATENLHOTO Y IaIeHus
CTPOTO JOMUHUPYEMBIX CTPATErNil ocTaeTcs mapa cTparernin (u, L). Da mepBoM mare
ynaisiercs crpaterus M (oma gomMuEupyeTcs crparernen R ). 3aTeM yIalseTcs cTpa-
Terust m (JOMEWHEUpYeMas cTpaTernen « ).J)a TpeTheM IIare yiaaiseTcs crTparerus d
(moMmHUpYeTCs cTpaTernell u ). JaKoHel, Ha TOoCTeHeM are yaaisercs R .

Do, maxe ecinm TaKue CUTYAIWH TPEACTABIAIOT cOGOW XOpOoIlne KaHAuAaTyphl, BCe
He ob6A3aTeIbLHO TPOM30AeT B COOTBETCTBIAN € UX ~IHpeAnucanmeM’ , 0COOEHHO eCIU Bhl-
UTPBIIT MOTYT IPUHEMATE ~3KCTpeMalbible” 3HadeHns.

DaccMOTPUM, HApuMep, cleayforryio urpy (puc. 10).
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L R

u (20,10)  (15,20)
D ((—100,20) (40,30))

Onme. 10.

OdeBnano, 9To 316Ch cTparerus [ noMuHmypeTcs cTparermeil R, a moToMy cHTy-
atmsa (D, R) ABIseTCA XOPOUMM KAHANIATOM. DO ... DPOUTPLIIT UTPOKa | B cuTyamnun
(D, L) caumkomM BEIUK, MO>TOMY BIOJHE MOKHO MOMYCTUTh, 4TO UI'POK | MOKET He PUCK-
HYTb CBIPpaTh cTpaTeruio d ([Iomyckas, HapUMEpP, BO3MOKHOCThL CIyIalHOU OMIMOKM
urpoka 2).

Bce, konedno, msMeHUTCA, €CIM UIPOKH MOTYT NOTOBOPUTHLCA N0 TOTO, KaK MPUHATH

pertienrie. B 5ToMm caydae, Komedno, Bce yiKe OyIeT 3aBUCETH OT ~ CUIBI JOTOBOPEHHOCTH.

1.4 DocaegoBaTenbHOe yaajleHne caabo JTOMUHHUDPYe-
MBbIX CTpaTerun

DacCMOTPUM CIenyIolnyo n3Bectuyo urpy ~Mope Ducmapka”. I peapicTOpUs COOBITHA
takoBa: 1943 . Aamupar Imamura mory<ant npukas JOCTaBUTD MOIKPETLIEHTE IO MOPIO
JucMmapka Ha DoByio ['Bumeto. B coro ovepens amvupan Kenney momxen Gula Bocmpu-
MSATCTBOBATH HTOMY. Imamura gonxken Obl1 BeIGpaTh Mex 1y CeBepHbiM (Gotee KOpoT-
kM) n FOXKHBIM MapiipyTamu, a Kenney — pemmTh Kyia TOCHLIATL CAMOJEThHI, ITOOBI
pa36oMONTL KOHBOU. JpUYeM B TeYeHWe ONHOTO MHA CaMOJEeTHI MOTYT GOMOUTH JIUIITH
Ha OJHOM U3 [ByX HampaBienun — anbo na CeBeprowm, ambo ma H)xmom mapiipyrax
(Ho me Ha BYX). DodTOMYy, ecim Kenney mochlraeT caMoIeThl B CTOPOHY HETPABIIb-
HOT'O MapIipyTa, TO OHE MOTYT BEPHYTHLCH, HO 9UCIO MHEH, KOTJa BO3MOKHa GoMOeKKa,
yMmenbinaeTcs. OQnucbiBaeMast CHTyallns MOIeTNpyeTcs creaytomren nrpon. Caurtaem, 9T0O

Cesepupiit MapipyT 3anmvet 2 aus, a HOxupmr — 3. (Cm. puc. 11).

Imamura
Cesep Or
Cesep (2,-2) (2,-2)
Kenney 10» (1,—1) (3,-3)

Jne. 11.
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Boob6itie roBopst — 5T0 MaTpuvHasg Urpa, T.e. aHTarOHUCTHIeCKasd UI'pa ¢ KOHETHBIM
MHOKECTBOM CTpaTeruil y KakJI0T'o UTPOKa. DU OJWH UTPOK HE MMeeT NOMUHUPYIO-
el cTpaTernn. Jo 37MeCh MOKHO TOBOPUTH O CIabOM NOMWHWPOBAHWHN: Mas [mamur’sr
crpaterus ) crabo mommmmpyema, Tak Kak s aobon cTparernn Kenney mpourpoirr
Imamur’s (dmcso aHel, Koria KOHBOW OY,1eT TOABEPTaThCs GOMOOD IMPOBKAM ) He MEHbIIe
nas YO, wem nas C, wo mas crpaterun Kenney KO — npowurpswit npu C crporo memnbirre,
vem pu FO.

DocaenoBaTerbHoe (HTEPUPOBAHHOE) yaaleHue crabo JOMIHIPYEMbIX CTPATET U TPO-
XOUT CICIYIONIM 06pa3zoM: HCKII0YaeTCs ojfHa U3 caabo JOMUHUPYEMBIX CTpaTerui
OMIHOTO M3 UT'POKOB, 3aTEeM W3 OCTABIINXCA CTPATErWil MCKII0IaeTCs OfHa U3 Cl1abo J10-
MUHUPYEMBIX CTapTEruil U T. .

JpencraBum cebe, 9To Kenney mommmaer »To m cumraer, ¥To Imamura Boibuper
CeBep. B orom moBou curyannnm Kenney mmeeT yike TOMUHUPYIOIYIO CTPATETUIO —
CeBep. DTo m maeT HaM paBHOBeCHE TIPU MOCIENOBATEIHLHOM yIATEHUN TOMUHUPYEMDBIX
crpareruii. (B menicrBuTerbHOCTH, Tak u cayumioch: 2-5maprta 1943 r. BBC CIIA u
ABcTpaann aTakoBaIu SMOHCKAN KOHBOU, KOTOPHIN 1miel 1o CeBepHOMY My TH U MTOTOIIH
Bce TpamcrmopTHble Kopaban un 4 scmunma: u3 7000 wex. mo Dosou ['Bumenm mobpainch
1000.)

Jpolenypa MOCIeTOBATENLHOTO yIATeHns cIabo JOMUHUPYEMBIX CTPATErNH aHaTI0-
rUYHa yIaleHnio CTPOro AoMuHupyeMorx crpaTterui. OnHaxko 37ech €eCTh OHO BeChbMa
3HAYUTENLHOE OTANYNe. A NMEHHO, MHOKECTBO CTPATErHil, KOTOPhIE BEIAECPKUBAIOT 110~
clieloBaTeNbHoe yalenne crabo TOMIHUPYEMbBIX CTpATernil (TO €CTh OCTAIOTCS) MOKET
3aBHUCETH OT TOPAIKA YAAJCHUA CTPATETHH.

JleficTBUTENbHO, PACCMOTPIM CIEAYIONIYIo UTpy (puc. 12).

L R

u (1,1) (0,0)

M (L,1) (2,1)

D (0,0) (2,1)
Suc. 12.

Ecan Bradane ynaasercs U (crabo momunupyercs M ), a sarem L (crabo moMumu-
pyercsa R), To mMbl mpuxoanm K ncxony (2,1) (Broponr mrpok Buibupaer R). Ecam ke
BHavade yrassercs [ (crabo nommnupyercs M ), azarem R (crabo momunupyetcs L),

TO MBI mpuxoauM K mexony (1,1).

34



DacCMOTPUM HECKOJILKO MpuMepoB. Mbr nadreMm co 3HaMeHuTon Juiemmbl Sari0ue-
HO20 — B HEKOTOPOM CMBbICIE YPE3BLIYAHO IPOCTON UI'PhI, KOTOpas B pasHbIX (popMy-
JUPOBKaX BCTpedaeTcs B GOALIINHCTBE YIeOHUKOB [I0 TEOPUHU UI'P, KOTOpas IPUBOIUTCI
elBa JII He B caMOM Hadaje KaiKJIor'o Kypca U KOTOPYIO MHOI'HE Cpa3y Ke BCIOMUHAIOT,
KOT'Jla CABIIIAT CIOBOCOYETaHne ~Teopus urp’ .

Huaemma Saraouennozo. CTaBIIMN MOYTH XPECTOMATHUHLIM CIOKET DTONW CTHIL30-
BaHHOU HCTOpHUE TakoB. [IBoe 1mogozpeBaeMbIX B COBEPIIEHUN TAKKOT'O IIPECTYILICHII
apecTOBaHbl U IIOMEIIEeHbl B OJUMHOYHLIE KaMephbl, IpUYeM OHU He UMEIOT BO3MOKHOCTH
nepegaBaTh APYr APYry Kakue-aunbo coobmrenns. WNx gompammBator moogunodke. Kcan
062 IPU3HAIOTCA B COBEPIICHUN IPECTYILIEHUA, TO UM I'PO3UT, ¢ YIeTOM UX HPU3HAHNL,
TIOpEMHOE 3aKIIovYeHne CpoKoM 1o 6 JeT KaxgoMmy. Ecim oba 6yayT MordaThb, TO OHH
OyIyT HaKas3aHbl 3a COBepIeHie KaKOI'o-TO HE3HAYNTEILHOIO NPEeCTYILIEHNUS U IOy daT
B DTOM clydae 1m0 1 roay TIOpeMHOI'o 3akliodeHns. Kcinm ke oauH U3 HUX CO3HAETCA, a
IPYTOll — HEeT, TO IIepBLI, 3a CONeNCTBUE CIeICTBUIO, OyIeT BOBCe OCBOOOXK IEH OT Ha-
KazaHud, TOrJa Kak BTOPOH OyleT IPUIOBOPEeH K MaKCHUMaJbHO BO3MOXKHOMY 3a JaHHOe
IpecTyiienne Hakasannio — 10-TeTHeMy TIOPEMHOMY 3aKIIO9CHEIO.

Onucammas ncTopus MoKeT ObITH MpefcTaBIeHa cleytolel nrpon (puc. 13).

M C
M (—=1,—-1) (-10,0)
C (0,—10) (—6,—6)
Suc. 13.

31ech HETPYAHO YOEIUTHCSI B TOM, ITO CTPATETUA ~MOXYIATL  ABIAETCS CTPOTO TOMU-
HUPYEMON [ KazKJoro NTPoKa (elle pa3 HAlOMHUM, 9TO OHU PAlMOHATLHBI), TTOITOMY
KaX IBIT NTPOK BLIOEPET cTpaTermio ~co3HaThca . B pesyirbrare 0ba 3aKIIOYCHHBIX IO
aydar 1o 6 JeT TIOPEMHOTO 3aKII0IeHTs.

Kax mbr yBuanm auxke curyarus (7 cosnarbesa”, 7 co3sHaThCs” ), €CTECTBEHHO, SBISETCS
CUTYaInen PaBHOBECUS MO JDIIY. JPHU DTOM MBI CPady kKe CTATKHBAEMCS ¢ GPOCAIOIIENCs
B IJaza MpPOBIEMON: MOLYYaoNUICS UCX0[] OY9€Hb IJIOXOH — OH JaeT MaKCHMAaJbHBIN
CYMMAPHBII CPOK 3aKIIOUEHNUS (PasyMeeTcs, Mbl TTOAIePKIBAEM DTO ellle Pa3, He ClelyeT
3a0bIBATH TIPENOJOKEHIE O PAYUOHAAbHOCTMU UTPOKOB, TTOCKOABKY 3/1€Ch NCKIIIaOTCA
13 PACCMOTPEHNS MPOGIEMbI TPENATENLCTBA, U T. 1.). DTO TOCIYKIIO TOTIKOM K MHOIO-

YHUCJIJEHHBIM NCCACI0OBaHUAM 2TOU UT'PbI, TOCKOJBKY, HallpUMEDP, €CTECTBEHHBIM XKETaHNEM
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ObITO OBl TIONYYNTH B KadecTBE MCXOJa DTON WIPHI (Min ee MOMM(UKALN) CHTYAIIIO
("MorgaTh”, "MordaTh” ), JAONIYI0 KakJIOMY 3aKIIOYeHHOMY JHUIIb MO OJHOMY TOIY 3a-
KJIIOYeHUS.

Caemytoltast urpa UMeeT yiKe IPKO BHIPaKEHHBI YKOHOMUKO-TIOTATHIECKIH TOATEKCT,
XOTA pasjelseT ¢ AMJIEMMON 3aKIIOYCHHOTO YIOMIHY TYIO BBIIIE CIEMUPUKY, TTOITOMY MBI
MO3BOJUM cebe COXpaHnTh TO Ke Ha3BaHwue:

7 Quaemma 3axaouennoeo - 27. DacCMOTPUM JBE CTPAHBI H0OBIBaoIe HedTh, KOTO-
pble MBI HazoBeM, ckaxeM, A u B. Tu nBe cTpambl MOIYT KOOTIEpUPOBATHLCS, NOTOBapU-
BasgCch 06 06beMax eKeTHEeBHOU JH00bIYN HedTH, OrpaHuINBasiCh, K IpUMepPY, NTo0Obden 2
MIH. Happeren HedTH B MeHL NI KaXkA0u cTpadbl. C ApYyTol CTOPOHBI, CTPAHBI MOTY'T
IefCTBOBATL HEKOONEPATHBHO, NOOBIBas, cKaxeM, mo 4 MiaH. Gapperen B jgedb. Takas
CUTYyallnA MOXKeT OBITHL TpecTaBleHa CIeyIoel NIPoil, B KOTOPOU YKa3aHbl TPUOLLIH

CTpaH, B 3aBUCUMOCTH OT NX 0OHEMOB H0OBITH HedTn (puc. 14).

B
K H
K (46,42) (26, 44)
A
H (52,22) (32,24)

Jnc. 14.

JTa KapTHHa JOCTAaTOYHO TUINIHA I KapTeld, KOrJa Y KaxkKIoTo M3 9ICHOB Kap-
Telsd eCTh CTUMYJI OTKIOHUTLCA OT JOr0BOpa, YTOOLI 3a cYeT yBelndeHus 06bLEMOB PO~
JaK MOAYIUTH NONONHUTEILHYIO NPUOLLIL.

Jlerko BumeTs, 9TO M 31€Ch ¥ KaiK I0T'0 I3 HT'POKOB €CThH JOMUHUPYIOMAd CTpaTerms —
e KoonepupoBaThca . B pesyabrare cTpambl moaydaroT Tpubhlih 32 u 24 (MaH. 107-
JapoB B [I€Hb), YTO TOPA3/I0 MEHBIIe, HEKETN B CHTYAINN KOOIEePATHBHOINO MOBEIEHS.

denoMeH, ¢ KOTOPLIM Mbl CTAIKHYJINCHL B DTOM IIpUMEpe, aHaJorndeH Jduiemme 3d-
KANOUENHOR0, 1 UMEHHO II0DTOMY BTOPOH HpHUMED Mbl TaKkKe Ha3Bail ~ JUIEMMOU 3a-
KIIOYEHHOr0”: 06a UIPOKa UI'PaioT CBOU JOMUHUPYIOLUINE CTpaTerii, MaKCUMUBUPYA TEM
caMbIM CBOU BBIUIPBLIIIN, HO B TO JKe BpeMsA UCXO[ IJA KaiKJI0I'0 U3 HUX XYiKe, HeKeJIl B
cUTyaluu, Korjga oba CIeIyioT JTOMUHIUPYEMBIM CTPaTeruaM.

Moxkmo an gocTudh ~KOoepaTHBHOINO MOBeAeHns B JAuWIeMMe 3akiaoderroro? Kak
MBI YBUJAUM B CIEJYIOMIEH IlaBe — Ia.

S,ILGCI) MBI OI'paHIYIHUMCA JUIIb €llle OTHUM IIpUMEPOM Ha 2TV 2Ke TeMY.
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7 Quaemma 3axaouennozo — 3. DPENNONOKNM, 9TO €CTh 2 pabOTHUKA, KOTOPHIE MO-
ryT "padorars” (s; = 1) m "yBuauBats” (s; = 0) (8, — ypoBeHb yCHINH, KOTOPbIE TIPH-
KJIaabBaeT paboTHUK 1 ). CyMMapHbI BHIMYCK “KoMauabl” 4(s; + $3) HeInTes mopoBHy
MeX 1y paboTHHKamMu. Kax el paboTHUK HeceT M3AepKKIA paBHbIe 3, ecau paboTaeT, u

pasmbie 0, ecim yBuamBaeT. CooTBeTCTBYIOIIas MaTpuiia m300paxena Ha puc. 15.

p Y
p (17 1) (_17 2)
) (27 _1) (07 0)
Juc. 15.
7DaboTaTh’ — CTPOro MOMUHEUpPYeMas CTpaTerus M KaXKIoro paboTHUKA.

Ayxyuon emopoti yewnl. Y TpomaBlia eCcTh OIHa eIMHUIA HeAeTIMOTO ToBapa.
Ectb n norennmalbHBIX NOKyHDaTelell, KOTOPbIE OIEHUBAIOT TOBap, COOTBETCTBEHHO, B
0<wv; <--- <0, UDOTH ONEHKNA ABIAIOTCA ~ OOIMIEH3BECTHBIMI . JOKYIATETH OIHOBpE-
MEHHO JIeJaloT CBOU 3aABKI (HazHadaioT 1eny) §; € [0, +00). DasHaIuBIINT MaKCIMab-
HYIO 3aABKY IIOJydYaeT ToBap ¥ ILIATHT BTOPYIO LEHYy, T.€. eCIl UIPOK 1 BBLIAI'PLIBAET
(s; > maxjx; 5; ), TO €ro HOIE3HOCTH €CTh U; = V; — MaX;; §;, & OCTAIbHble HUYEro He
MOy 90T U HIdero He maaTaT (T.e. u; = 0). Ecan neckoabko mokymaTereil Haznaqaior

BBICIIIYIO I[eHYy, TO TOBAp PaclpejesseTcs CIydaiibiM obpa3oM (HampuMep, PaBHOBEPO-

ATHO).
Jlerko yb6eamThes B TOM, 9TO CTpaTerns Ha3HadeHUs CBOEH OUEeHKW (§; = v; ) cIabo
JIOMUHEDYET BCe ocTalbHble. [leMcTBUTENBHO, MyCTh 1y = MmaX;jx; ;. JYCTb §; > v;.

Torma, ecim r; > s;, TO -l y9acTHUK mToaydaeT 0, ITO OH TOXYYIMI OBl U IPU S; = V; .
Ecmu r; < w;, To OH moay4aeT v; — r;, YTO OH ONATH JKe MoTyydaeT, Ha3HAUYUB v; . Kcan
Terepb v; < 1r; < S;, TO €ro MoJae3HocTh v; — r; < 0, a ecan 661 OH Ha3Baa v;, TO OH OBbI
moayann (. Amamorwdno w mas s; < v; i ecan r; < §; WIW T; > U;, TO OH TONyYIaeT TY Ke
MOJE3HOCTH, Ha3BaB v; BMecTO s;. lcam ke s; < r; < v;, TO OH yIyCKaeT BO3MOXKHOCTD
MOAYYUTH TONOKHUTEILHYIO TTONE3HOCTD.

DOJIE3HO0 B TAHHOM CIyJae 3aMETUTD, ITO MOCKOAbKY HasHavdeHne COOCTBEHHON OMEeHKN
eCcThb JOMUHWPYIOIAs cTapTerns, TO He UrpaeT polb, UMEIOT JU MOKynaTean nH(popMa-

umnio 00 olleHKax Apyrux.
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1.5 ODanumoHa/Jn3yeMble CTpaTeruu

Mur 06¢y K gaan UCKIIOYeHne CTPOro TOMUHUPYEMBIX CTPATeruil, UCXOAA U3 TOrO, 9TO
pallioHaILHBIT UTPOK HUKOT/Ia He BLIOpal Obl TaKyk CTpPaTernio, BHE 3aBUCHUMOCTH OT
TOTO, KaK UT'patoT ero onmnonedTol. Ommako ~obiee 3nanme” CTPYKTYPHI UTPHI U TOTO,
YTO UTPOKH PAUOHATLHBI, MO3BOIAECT UCKIIOYUTL _OOJBIIE, HEKEIN MPOCTO MOCTEI0Ba-
TEALHO YJAIUTEH CTPOTO JOMUHEUDPYEMbIE CTPATErnun, IpUIeM 3/eCh OAThH Ke BaKHYIO
poib urpaet “obmiee 3mamme”. [lalzee Mbl paccMaTpHBaeM CMeIIaHHOE pacimpenue |

urpor .

Omupenenenne 1.5.1 Cmpameeus o; fA6A4€MCA AYUWUM OMEEMOM ULPOKA 1 HA HA-
6op cmpameeuti onnonenwmos o_;, ecau ui(oy,0-;) > ui(oj,0_;) npu wobwr o € Y ..
Cmpameeus o; seasemes "nuwoeda ne ayuwun” omeemon” (dasee IJA0), ecau ne cy-

wecmeyem o_;, as KOMOPLIT OHG Oblaa 6bl AYUUWLUM OTEEMOM.

Koneuno ke urpok me 6ymeT UrpaTh CTpaTerwio, KOTOpas ABIAETCS ~HUKOTda He
JYIIIAM OTBETOM .

Acmo, 9T0 cTporo moMUHUpyeMas CTpaTerus ABIAETCA W HUKOTIa He JydInen’ . Ja3y-
MEETCsA, MOKET CIYIUTHCS, 9TO CTpaTerua OyaeT ”HUKOTJa He Jy9IinM OTBEeTOM | nake
eciin OHa He SBISETCS CTPOro JOMUHUPYEMON (MBI ellle BepHeMcs K oTomy ). Taxmv obpa-
30M, yJaJdas  HUKODIa He JY9IIie OTBETHI , Mbl JOMKHBI YIAIATE 0 KpalHel Mepe I Bce
cTpaTeruu, yaalieMble TIpH UTePUPOBAHHOM YIAJEHUN CTPOTO TOMUNHUPYEMBIX CTpaTe-
rui. Jojee TOTO, Tpennodaras ~obllee 3Hanme’, MBI MOXKEM UTEPUPOBATDL y/laleHne
"HUKOra He JIYdInX OTBETOB . JalUOHANLHLIN WIPOK He noikeH urpath JJI0, xak
TOJBKO OH UCKIIOYaeT BO3MOXKHOCTEH TOTO, YTO €r0 MPOTUBHUKE MOTYT urpaTth JJIO u
T. 1.

Crparernn, ocTaoIIecs MOCIe TAKOTO UTEPATUBHOTO yIaleHUs, — DTO Te CTpaTe-
[HH, KOTOPBIE PAlMOHAILHLIN UTPOK MOXKET ONpaBlaTh, WIN PAUUOHAAUZO6AMb, DA3yMe-

€TCsA, IIpU HEKOTOPBIX Pa3dyMHBIX IIPEAIIOJNOKEHNAX O BBI60p€ CBOUX IIPOTUBHUKOB.

Omnpegenenne 1.5.2 Cmpamezuu 6 )., K0mopble 6bleprcu6a0m nociedosameibnoe

ydaasenue IJ0 nazvlaromes payuoHaiUYEMBLMY CMPAM E2UAMUS .

7
8

never a best response
razionalizable strategies
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JoHATHE pallMOHATN3YEMbIX CTapTernil ObLIO BBENEHO HEe3aBUCHUMO JEepHXENMOM I
dupcom (Bernheim, 1984; Pearce, 1984).

MoKHo moKa3aTh, 9TO TaKkKe, KaK I IPH ITOCIeJ0BaTEILHOM YAaJeHII CTPOTO JOMU-
HUPYEMBIX CTpaTernui, MOPAJOK yJaleHusa He CyIecTBEeHeH. 3aMeTHUM, 9TO MHOKECTBO
PaIMOHATM3NPYEMBIX CTPaTEr Uil He MOKET OBbITh IIIpe, €M MHOKECTBO CTpaTeruil, ~ Bhl-
KUBaoMUX’ MPH MOCIEN0OBaTEILHOM yAaleHI CTPOro JOMUHUPYEMBIX CTpaTernui, Mmo-
CKOJILKY Ha KazK[OM IIare IIpolecca, OIIPeJelAonero MHOKECTBO palloHaIn3IPyeMBbIX
CTpaTerni, Bce CTpaTerii, CTPOro JOMUHUpYEMbIe Ha JaHHOM IIare, y1alsioTCs.

dpmmep (Osborn, Rubinstein) (cm.puc. 16)

bl bz bg b4
a (077) (275) (770) (071)
a2 (572) (373) (572) (071)
as (770) (275) (077) (071)
a4 (070) (07_2) (070) (107_1)
Juc. 16.

Da | mare ncKIOYEHUs yaaaseTcs cTpaTerus by , T. K. oHa sBastercs J.J10, mockorbKy
OHa CTPOrO JNOMUHUPYETCS CMEITaHHOU CTpaTeruen <%,O, %,O) nau <%, %,0,0) . Kax
TOJBKO WCKIOYEHO by MOKHO MCKIOYUTEL @4, T.K. OHAa CTPOI'O JOMUHUDPYETCS dy (Tmo-
CKONBKY by yjianena). Do maiblile Mbl yXKe He MOXKEM YIalnTh H ONHY CTPaTeruio, T. K.
@y — JyGIUN OTBET Ha b3y, as — Ha by m as — wa by. Amamormyano ocrarorcs by, by,
bz . Takum o6pazoM, MHOKECTBO PAllMOHAIU3YEMbIX YUCTHIX CTPATEruil eCTh {ay, az, as}
nist wrpoka 1w (by, by, bs) — mist urpoxa 2.

[ns KaX oW pannoHaIn3yeMol CTpaTerui, UTPOK MOKET TOCTPOUTE TTOCTEI0BATEN b
HOCTEL ~OIlpaBAaHnil’ CBOETO BLIGOpa, 6€3 CChLIOK Ha YOekK JeHne B TOM, ITO APYIOl NI POK
me 6yget urpath IJJIO crpaTermio. Jampumep, B 5TOU UTpe UTPOK | MOKeT OmpaBIaTh
BBIOOD a9 yBexKIeHmeM, 9TO Urpok 2 6yaeT urpath by, KoTopoe urpok 1 MoxkeT ompas-
naTh ybexgenmeMm, UTO WT'POK 2 OymeT AyMaTb, ITO OH COOWpaeTcs UrpaThb dg, ITO
OCMBICIEHHO, ecan UTPoK | ybexmeH, 9To UT'POK 2 AyMaeT, 9TO OH, UTPOK 1, AyMaer,
9TO UTPOK 2 6ygeT urpath by w T. 1.

Mot oT™MeTHIN, ITO MHOXKECTBO PAllMOHATM3YEMBIX CTPATETUn He GOJbIe, 9eM MHO-
KECTBO CTPATErul, OCTAIOIINXCS MTOCIe TOCTIeOBATETHHOTO Y IAJEHNS CTPOTrO JOMUHUPY-
eMbIx crpaTerni. OJHaKO B ciydae ABYX UIPOKOB (n = 2 ) 5TH ABa MHOKeCTBa COBIa-

AaroT, TaK KakK B UTI'D€E 2-X JIATT (CMGHIELHHELH) cTpaTermsa o; ABJIACTCA JYyHIIINM OTBETOM
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Uy

10

10 Db Ug

OJnc. 18.

Ha HEKOTOPYIO CTPATernio MPOTUBHUKA, €CIN 0; He SABIAETCA CTPOTO TOMUHUPYEMOM.
Ecan wucras crparerus s; urpoka @ ssasercs JJIO nas 10601 cMeIannon cTpaTerun
OTITIOHEHTa, TOTIa S; CTPOTO MTOMUHUPYETCSI HEKOTOPOU CMEITAHHON CTpaTeruen o; € >; .

DocmoTpum a1o Ha nmpumepe (Mas-Colell, Whinston, Green) (cm. pue. 17).

L R
U (10,1) (0,4)
M (4,2)  (4,3)
D (0,5) (10,2)
Juc. 17.
Y wurpoka 1 — Tpu crpareruu U, M w D. U ayumas nporuB L, HO Xyniias
nporus R, D ayumas npotus R, mw xymmas — mpotus L. C mpyrom cropoubt M

"oTHOCHTENHHO Hemmoxa u mpoTus [ u nmpotuB K. Du onHa w3 DTUX TPEX CTpaTerun
He TOMUHUPYETCA HUKAKOW JAPYTOH. DO eClU paspelnTh UrpoKy | paHgioMu3ammio, To
urpa U u D ¢ BepostHocTssMu 1/2 kaxgas naeT urpoky | oXugaeMblil BHIUTDLII 5,
BHE 3aBUCHMOCTH OT CTPATErUU BTOPOTO UT'POKA, TEM CaMbIM CTPOTO goMuHupys M .
I PEANONOKIM, YTO BLIUTPHIIIN OT UCHOAL30BaHuA cTpaTerun M um3MeHeHbl Tak, 9TO
M we sBasercsa crporo gomuHupyemon. Torpa Bemrpoimm or M JjexaT Tje-To BbIIIe,
9eM JUHUA, COeNUHAIONas TOYKN, cOOTBeTCTBYIoIMe cTpateruam U u D. 3pech ocn
COOTBETCTBYIOT OXKUJIaeMBIM BBIITPHIIIIAM UTPOKa | B ciIydae, ecin UTPOK 2 urpaer K
(ocb ug)m L (och up ) (em. puc.18). Asmsercsa au M 3pech ayaumm orBeTom? JIA.

Jlunams ab — 2To MHOXKeECTBO

1 1 1 1
{(uRvuL) : §uR + §uL = §u1(M7 R) + §UI(M7 L)}

40



JleicTBUTENbHO, 3eMETHM, 9TO €CI UTPOK 2 urpaerT R ¢ BeposTHOCTHIO 02(R), Torma
OKMIaeMbIIl BLIUTPBIII UTPOKa 1 0T BBIGOpA CTpaTerun ¢ BHIMIPLIIAMU ( UR, Uf, ) €CTh
oa(R)up+ (1 —o02(R))ur, . Jerko sugersn, ¥ro M — sro0 ayummii oTBeT Ha o2(R) = 1/2;
OH JlaeT OXKMJAaeMbIl BEIUTPHIII, CTPOIrO GOMBIINI, YeM 0K 1aeMbI BEIUTPHIIIL, 10CTHKI-
MBI ¢ omotbio crpaterntt U u/win D . (B caydae n > 2 5To yXKe He Tak: MOLYT
6bITL cTpaTernnu, asisomuecs HJIO, no me spasiommecs cTporo JOMUHUPYEMBIMU; DTO

CBA3aHO C TeM, 9YTO paHIOMHU3alllis HGBELBI/ICI/IMEL).

1.6 ODaBHOBecue Mo J Iy

Mur madmeM co Cly4dasd, KoI'la pacCMaTpUBaeTCA MCXOJHasdA HUI'Pa F, a K CMEIIaHHOMY

pacinp €eHIIO O6paTI/IC}I HEeCKOJBbKO IIO32Ke.

Onpegenenue 1.6.1 Jabop cmpameauii s = (S1,...,8,) 006pazyem pasnosecue no

Dowy (uau cumyayus § = (S1,...,8,) Asagemes pasnoseckot no Fowy) 6 uepe I' =

{I,{S:},{ui}}, ecau das woboeo 1 =1,...n

ui(si,s_i) 2 ui(S;,S_Z’) A S/' € SZ

K3

WNuepivur cioBamu, ecim HTPOK BOANHOYKY pelllaeT OTKIOHUTHCA OT BBIOPAHHON CTpa-
TErnu, TO OH pasBe JHIIL YXYAIIT CBOE TOJOKEHHE.

B curyanum paBHOBecus 1o IoIry, BHIOpaHHas KakKILIM UTPOKOM CTPATETUs SBISA-
eTcA JAYYIIMM OTBETOM Ha CcTpaTeruu, deticmeumensino ~uUrpaembie” comlepHuKkaMu. B
DTOM TMPUHINIHATLHOE OTINYNE OT PAallMOHAINZUPYEMOCTH, KOTOpas CleJyeT U3 o6IIero
3HAHUA O PAlUOHATLHOCTH ADPYT ApyTa W CTPYKTYPHI UTPHI, U TpeGyeT TOABLKO, ITOOBI
cTpaTerus UIPOKOB Oblla JYYIIIM OTBETOM Ha HEKOTOPYIO Pa3yMHYIO THIIOTE3Y O TOM,
9TO €ro MPOTUBHUK OyeT UrpaTh, IPUIEM TOJ Pa3yMHOCTLIO TTOHUMAETCI, 9TO THIIO-
TeTuvYeckas Urpa ero MPOTHBHUKOB MOXKeT ObIThL TaKke ompaBiana. Takum o6pa3oM,
PAaBHOBECHOCTE TIO DIy H06aBIsieT K >TOMy TpeboBamme TOrO, 9TOOLI UTPOKHU OBLIM
npasvi B cBonx runoresax. (/laree Mbr mist KpaTkocTn 6y geM mucaTh p.d. M 0603HaTe-
HIA PABHOBECHS MO DDIIY ).

Da3zyMeeTcs, TMOJydeHHble HaMU CHTYallili B PAaCCMOTPEHHOUW paHee MUIeMMe 3a-
KJITOYeHHOTO (BO BCEX ee BaphmaHTaX) ABIMIOTCS PaBHOBECHBIMU O DDIILY.

D puwmep. “Cemenunin ciop”. ITOT MpUMep TaKiKe OTHOCUTCI K TUCIY Tpa-

JAUIMOHHBIX IPUMEPOB, pPa3JUYHBIC BapHhallill KOTOPOI'O BCTpE€YaloTCA B OOJNLITIHCTRE
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yaebrnkoB. WNeropus mpumepno takosa. Ou n Ona HesaBHCHMO (MBI OCTABIAET B CTO-
POHE BOIIPOC 0 PasyMHOCTH MU HEPa3yMHOCTH TTON0GHON TTOCTAHOBKY BOIPOCA) PEIIaoT,
Kyaa monTn — Ha 6aner (D), wim Gyréon (P). Ecam onn BMecTe moayT na gpyTéomr, TO
Own nonyanT Goabiie yaoBoabcTBud, e OHa; ecim oHM BMecCTe TOUAYT Ha GaleT, TO —
HA0O6OPOT. JaKOHEll, eCIM OHM OKaXXyTCH B pasHbIX MECTaX, TO OHH He MOoJydaT HUKa-

KOT'O YIOBONLCTBIA. JaccMaTpUBaeMas CUTYANsA MOJEINPYETC CleIyIoiel npoi (CM.
puc. 19):

OHA
& b

O [ (21) (0,0

O g (0,0) (1,2)

Jne. 19.

Jlerko BueTH, 9TO 3/€Ch €CTEH 2 PABHOBECHS 110 DIIITY B 9NCTHIX cTpaTermsax — (P,P)
u (9,9). Mbl yBUANM HIKe, 9TO B DTOU UT'Pe €CTh €llle OHO PABHOBECHE MO DDIIY — B
CMeITaHHbIX CTPAaTernsX.

D puMep. JACCMOTPUM creayiontyio urpy (puc. 20)

1 m r
(5.3) (L4) (3,5)
(4.2) (55) (41)
(3,5) (2,7) (5,3)

o= c

puc. 20.

fcmo, aro 3mech mabop crpareruin (M, m) obpasyer pasHoBecue no Ioiry. Ecin
urpox 1 peibupaer M, To y 2-0ro JydImi oTBeT — 1 1 Ha0GOPOT.

D puwmep. Bepuemcs x mpumepy, KacapeMycs paimonaansyemoctu (puc. 16). B
HEM CYIIeCTBYeT efuHCTBEHHAs (1aKe eCan pa3pelleHbl CMelllaHHble CTPATerun) CUTYa-
1A paBHOBeCHs 1Mo Iainy — (az, by ).

ITOT NpUMep WILIIOCTpUPYET oblee BzanMooTHomenne Mexay p.H. n pannmonammsy-
eMBIMEI cTpaTeruamu. Kasxcdas cmpameeus, asisowascs wacmoio p.H., payuonaiusy-
eMa, TOCKOILKY KazKJasd CTpaTerus nrpoka B curyanmun p.H. moxeT 66ITh "ompabnana’

PABHOBECHBIME CTPATETUAME APYTUX UT'POKOB. T[akmMm 06pas3oM, paBHOBeCHE MO IDDIITY
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IpecKasbiBaeT KakKk MUHUMYM He Xy:Ke, 9eM pallloHaIl3yeMOCTh, BIIPOYEeM OYeHb 4acTO
DTH HpelcKa3aHnsd OKa3hbIBAIOTCA 3HAIUTEILHO Godee ”IeTKIME .
Odenns ynobmo cregyiollee mepeopeieienne paBHoOBeCcHs Mo Jairy. Beegem cremyro-

ee MHOTO3HaTHOE 0TOOpaKenne ~aydammx orBeto” b, : S_; — 5; (B urpe ['):
bi(S_Z’) = {Si €.5;: ui(si,s_i) > ui(S;,S_Z’) A S;» - SZ}

Torpa curyarus (si1,...,S,) ABISeTCS paBHOBeceM 1o Joiny B urpe ', ecim s; € bi(s_;)
Vi=1,...,n.

Yro ke MOXKHO CKa3aTh IO TTOBOJY TOrO, a MOYeMy COOCTBEHHO HaM HYKHO 3aHU-
maThesa p.H.? Da camom nene 5To ouH 13 IPOGIEMHBIX BOIIPOCOB TEOPUH NI, HECMOTPA

Ha O4Y€Hb IINPOKOE MCIIOIb30OBaHNE p3

(1) Dasnosecue no Iowy, Kak nociedosamesbHoCmb PAYUOHAALHVT 66160006 (YMO3a-
Ka10uenut). XoTsA 3TO 9aCTO NCTONL3YETCA B Ka9eCTBE JOBO/A, TE€M He MeHee Mbl
BUAWM, 9TO ClejcTBHE OOIIero 3HaHUs — 2TO HeOoOXOJUMOCThL WIPaTh pallioHa-
JU3UPyeMble CTpaTernn. JalNoOHATLHOCTDL He 00S3aTelbHO BelleT K TPaBUILHOCTH

npeincKa3aHns.

(2) Dasnosecue no Iowy kak neobrodumoe ycaosue, ecau ecmv eIUNCMEENNBIT NPed-
crazyemoili ucxod uepel. Ecam UTpoKn AyMaloT U Pa3AelstoT MPeACTaBICHIS O TOM,
YTO CYHIECTBYET 0ue6udibil (B 9aCTHOCTH, € IMHCTBEHHDIN) COCO6 NT'PaTh UTPY, TO
»To HOomKHO ObITH p.H. Jaszymeercs, 5ToT apryMeHnT MOIXOUT, €CIN CYIIECTBYET
eIMHCTBEHHOE TIpeICKa3anie, Kak UTPOKHU 6y ayT urpaThb. O mHaxo, BCIOMHWUB palli-
OHAIN3YEMOCTh, MBI TIPUEM K BBIBOIY, 9TO DTONO HENOCTATOYHO. JODTOMY, DTOT
apryMEHT TOJe€3€H, eClIN €CTh IEUCTBUTEILHO MOBOJ CIMTAThL HEKOTOPLIN Habop

CTpaTeFI/Iﬁ O9eBU IHBIM c1ocoboM ChbI'PaTh B UT'PY.

(3) Dokraavnvie mouru. Unorga crydaercs Tak, 9TO ONpeNeTeHHBIN HCXO ABIAETCS
reMm, dro lemmuur (1960) nasviBaeT doraavuvim ucrodom (2-X GeIOBEK MPOCIT
Ha3BaTh HE3ABUCHMO KAKOE-TO MECTO BCTPeYM, U eCIU UX BBIGOD COBIANET, TO IMO-

JYHYaiOT BBIUTPBILI). DTO, KOHETHO, SBHBIN KaHIMAaT, HO TOIbKO ecan o p.H.

(4) Dasnosecue no Iowy wax camodopcupyowee coeaawenue. FEeam mrpokn mepen
UTPOU UMEIOT BO3MOKHOCTE MPENBAPUTETLHBIX HEOOA3LIBAIINX TeperoBopoB. kcim

OHI COIVIACUIUCHh Ha KaKOU-TO ncxona, To 3TO, KOHETHO, O"IGBI/I,I[HBIﬁ KaHonmaaT.
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Yrobbl on cTax camodopcupyIONMM HY KHO, 4T00bI OoH 6bl1 p.H. XoTa naxke, ecain
OHU JOTOBOPUINCEH UrpaTh p.H., oHM Bce paBHO MOT'YT OTKIOHUTBHCA, €CIN OKUAATOT,

9TO Apyrme MoryT TOXKE YKIOHUTHLCA.

(5) Danosecue no Iowy ax yemotinusoe coyuaivioe coeaquwenue. OmpeneseHupIi Cro-
cob UrpaTh B UT'y MOXKeT BO3HUKHYTH BO BPEMEHM, €Clid UT'Pa PasbilpbiBaeTCA TO-
BTOPHO W TOABIAETCSI HEKOTOPOE YCTOWUWBOE COMMANLHOE corialnenune. Kciam 5To
Tak, TO IJISI ITPOKOB MOKET OBITH ~OYEBHUIHBIM , ITO DTO COTIAIEHUe Oy aeT o I-

AEPKUMBATHCA. 3TO ColIallieHe CTaHOBUTCSA, TaK CKa3aThb, qDOKELJH)HBIM.

Dogee moaApobHOe 06CyXKTenne DTOU TPOOTEMATHKN MOXKHO HAUTH, HAIIPUMEp, B

yaebunke Mas-Colell, Whinston, Green.

1.7 SaBHOBecue IO JD3MIy B CMEHIAHHBIX CTpaTeruax

D puUMephl, KOTOPhIE MBI PACCMOTPENN BBIIIE, TPOAEMOHCTPIPOBAIN, UTO Nake B OYeHb

MPOCTBIX UT'PaX PaBHOBECHE TO JDIIY B IUCTHIX CTPATErMIX MOKET OBIThH HE €JINHCTBEH-

upiM.  OHaKo, KaK Mbl YBUAWM Cervac, PAaBHOBECUs B YUCTBIX CTPATErWSIX MOXKET He
CyIIeCTBOBATL BOOOIIIE.

2 2 2 2

Jpumep. "Urpa B opasaky” man ”Open mim permka’. 2 urpoka OJHOBPEMEHHO, He-

2 2 2 2 ~

3aBUCHMO BbIOUpatoT aunb "pemky”, aub6o "opaa”’. Kcam nx BeIGOp pasanmyeH, TO MEPBBIN

UTPOK MIATUT BTOpoMy | py6ub (momrap,...), ecim uX BLIOOD OJNHAKOB, TO HA060POT —

BTOPOW ILIATHT MEPBOMY CTOILKO Ke. COOTBETCTBYIONIAA UT'DA UMEET CAEMYIONHH BH,I

(cm. puc. 21).

Jnc. 21.

Jlerxo BumeTH, 9TO B DTOW MIpe HeT paBHOBecws mo Hoimy B 9mcTBIX cTpaTermsx,
Tak Kak B JIOOOW CHTyaIlnu OTHOMY W3 UTPOKOB BBITONHO OTKIOHUTLCS OT BBIOPAHHON

crpaternn. OHaKo, KaK MBI YBHUANM, TTapa CMENTAHHBIX CTpaTerni oy = <%, %) , 09 =

272
BEPOATHOCTAME, 06paszyeT paBHOBecue 110 Hoaly B cMelTaHHBIX cTpaTerusax.

<1 1> , B KOTOPbLIX KEL)I(,I[BIﬁ 3 UI'POKOB HI'Pa€T CBOM HYUCTHIC CTpaTerum C paBHBIMHU
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Onpegenenue 1.7.1 Cumyayus (nabop cumewannwviz cmpameeui) o = (0 ...,0,)
asasemes paswosecuem no Iowy 6 uepe I = {1, {3}, {u:}}, ecau dan aoboeo i =

1

RN )

ui(ai,a_i) 2 ui(ag,a_i) \V/ 0-2/' - ZZ

Jpeanoxenune 1.7.1 Jycmo S;" C S; — mmodcecmeo wucmulr cmpameeut, KOmMo-
pLle URPOK | USPAEM € NOAOHCUMEALHOT 6eposmHUOcmbIo 6 cumyayuu o = (01,...,0,).
Cumyayusn o seasemes p.H. 6 cmewannwon pacwupenuu ' wepor I' moeda u moawvro

mozda, xkoeda das 6cex 1 =1,...,n

Y

(1) ui(si, o) =ui(sho;) ¥V os;,she SE
(2) ui(s, o) > ui(sh,o;) ¥V s, € St s ¢ St

K3

NoxkaszaTeabcTso. HeobxogumocTs., Ecim 6LI ofHO W3 3THX YCIOBHI
He BBLINIOJHAIOCH JJis HEKOTOPOI'O 4, TO HAILINChL ObI ABe cTparTerun s; € St u shS; :
ui(sh,o_;) > wi(si,0-;), a 3magnt, >ro He p.H.

locTaToaHocTh. JpeanonoKnm Tenepb, ato (1) u (2) Beinoanens, Ho o — me p.H.

Toraa cymecTByeT UTPOK i U CTpaTerus o, Takasd, 4TO
!
ui(ol, o) > ui(o,0-;).

Do ecam 9TO Tak, TO CYIIECTBYeT UHCTas CTPATErms S., KOTopas HUIPaeTcs ¢ TOJo-
KUTETHHON BEPOSTHOCTRHIO TP o) 1 AisA KoTopon u;(sh,o_;) > w;(0;,0-;). Tax xak
ui(op,0_;) = ui(si,0_;) aas mobon s; € ST, oro mporusopeunt (1) m (2).

Taxum 06pazoM, HEOOXOMMMbIE I JOCTATOYHBIE YCIOBHA TOrO, ITO CATYyalUs o —
p.H., cocront B Tom: 1) 9T0 Kak bl UTPOK MPU TAHHOM PACIPENEICHUN CTPATE U, KO-
TOpbIe UTPalOT ero IPOTUBHUKN, G€3pasinder MekK Ty GUCTHLIMI CTPaTernAMU, KOTOphIe
OH UTPAET C MOJOKUTEILHON BEPOATHOCTBIO; 2) 9TO DTH YUCThIE CTPATEr U HE XY Ke TeX,
KOTOpbIE OH UTPaeT ¢ HyJIeBOU BEPOATHOCTHIO.

ITO CBOMCTBO MOKHO MCIOAL30BaTh [AA HaXOXKJIEHUA CMEIIaHHOIO PaBHOBECHS IO
Homry (T.e. paBroBecus mo Hoiry B cMellaHHBIX CTpaTerusx).

DpumMep. DACCMOTPUM CIEAYIONIYIO UTpy (puc. 22).
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A B
A (1000,1000)  (0,0)
B (0,0)  (100,100)

Jnc. 22.

Ouesnano, aro curyarmn (A,A) u (B,B) asrsorcs pasnosecubivu o Homry (B aneThix
crparerusax). Haigem paBnosecus mo Holry B cMeIaHHbIX cTpaTernax. JpemoroKiM,
YTO B TAKOM PaBHOBECHH MUT'DOK | UTpaeT cMelllannyio ctpareruio (p, 1 —p), a Bropon —
(¢g,1 —q), mpuaem 0 < p,g<1.

Torpa, y9ImBbIBas IpUBeNeHHOE IIPEIIOKEHNe MBI, ITOTy9IaeM, ITO OXKNAAEMBI BbI-
Urpeitr urpoka 2 or urpbl A ecth 1000p+0(1 —p) , a or urper B ectn 100-(1—p)+0p,
a BHAIUT

1000p + (1 —p)-0=100- (1 —p)+0- p.

Orcioga 1100p = 100 u caepoBarerbno p = 1/11. Awmasoruuno, ¢ = 1/11. 3amernwm,
9TO B COOTBETCTBHUU ¢ MpenoxerueM 1.7.1 y UTPOKOB B JaHHOM IpUMepE HET MPEIno-
YTEHUH OTHOCUTETHHO BEPOATHOCTEH, KOTOPhIe OHU MPUIUCHIBAIOT CBOUM CTPATETHAM.
ITH BEPOATHOCTH ONPEIEIAIOT ~PABHOBECHOE DACCMOTpeHue”: HeoOXOANMOCTD CeIaTh
dpyeoeo NTpoKa GE3Pa3INIHBIM OTHOCUTENLHO €20 CTPATEr .

Jpumep. Bepuemces k urpe ”Cemennnin criop”. JocTymas Kak W B TPEIBIIyIIEM
npuMepe, Mbl oaydaeM, 9ro Oma, nrpas "d”, morygaer 1-p+ 0(1 — p), a urpas "37,
noxyvaer 0-p+2(1—p). CregoBarenvio 2(1—p) = p. Orciona 3p = 2, a cle10BaTEIbHO
p =2/3. Anagsornuno norygaem 2¢+ (1 —¢)-0=0-¢+ (1 —¢)l, asmaunr 3¢=1 u
g = 1/3. Taxum o6pazom, B cMemannoM pasroBecuun Ou urpaer "P” ¢ BeposTHOCTHIO
2/3, a Oua urpaer "dP” ¢ BepoaTHoCcThIO 1/3.

3amevanue 1.7.1. B omnpegerennn cMermagnoro paciiuipeHus Wi paBHOBECHS B
CMeITaHHbIX CTPATErUAX MbI IPEAToIaracM, 9TO HIPOKH OCYIECTBAAIOT PaHIOMUI3AINIO
CBOUX YHCTBIX CTpAaTErnil He3aBUCUMO. WHBIME coBaMm, Mbl MOXKEM CYUTATh, HAIPH-
Mep, 9TO DPUpoja HepefaeT UTPOKaM WHIUBHAyalbHble, HE3aBUCUMO paclpeieieHHbie
curvaibl (01,0s,---,0,) € [0,1] x [0,1] x ... x [0,1], a KaKALIN WCPOK i IPUHIMAET
pellieHne B 3aBUCUMOCTH OT PAa3JUIHBIX BOZMOKHLIX pealu3allnil ero curuaia O, .

D PETONOKUM, OJHAKO, 9TO eCTh Hekull obmmi curmaa © € [0,1], koTopwil MoryT
HabJIIoJaTh BCe UTPOKU. B DTOM clydae MOSABIAIOTCA HOBLIE BOZMOKHOCTH. Tak, K mpu-

Mepy, B YIOMSHYTON TOILKO 4To urpe ~Cemennniu crmop” oba UTpokKa MOTYT, HAIIpUMeED,
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1

penmTh uATH Ha GyTéon, ecau, ckaxem, § < 3,

n uaTn Ha Gamer, ecan § > % Buibop
CTpaTerny KaXAbIM UTPOKOM OCTAETCS CIyYalHM, TeM He MeHee 3/eCh MLl HMeeM €O
co BrogHe ckoopauarpoBanupiMu genicTBEAME (O 1 OHa oKasblaloTcs BMeCTe), SBHO
UMETOITNMI PaBHOBECHBIN XapaKTep, MPUYIEM €CIU OJIH UTPOK PEIIAeT CIeT0BATEH DTOMY
MpaBUIy, TO U JJs BTOPOT'O ONTUMAJIBLHO MPUAEPKIBATHLCS DTOTO Ke MPaBmia. JTO JaeT

HaM IIPUMEDP KOPPEAUPOBAHHOCO0 PAGHOBECUSA (COBMGCTHOI‘O paBHOBeCI/I}I) 9, BBE€IE€HHOI'O

D.Aymanom (Auman (1974)).
dopmMaIbHO Takoe paBHOBECHE — DTO CIENUANLHBIN Clydall paBHOBECHA IO Danecy-
IBI1Y, KOTOPOE MBI PaCCMOTPHUM B TJIaBe 3.

,[[aJIee MBI IIpUBeJEM BaKHBI€ PE3YJIbTaThl O CYIIIECTBOBaHNU pELBHOBeCI/Iﬁ 110 HSIHy

Idpemioxenune 1.7.2 B cuewannom pacwupenuu ' arwbot uepvr ' ¢ wonweuwnvimu mmo-
scecmeamy cmpameauti St,...,5, CYWECMBYEM PAGHOBECUE NO FIWY 6 CMEUAHHLLE

cmpamecuar.

3TO IpennoKeHne HeIIoCpeaCTBEHHO caenyeT 13 ClelYIoero 6oaee O6H16FO Pe3yib-
TaTa, TaK KaK B UI'P€E I' MmoxkecTBa CTpaTeFI/Iﬁ HUT'POKOB — 2TO CUMILIEKCHI B COOTBET-

CTBYIOIIEM MTPOCTPAHCTBE RM .

Teopema 1.7.1 Debreu (1952), Glicksberg (1952), Fan Ky (1952)).1° Ecau das xasxcdozo

1=1,...,n
My,
(1) S; — wenyemo, svinykao u komnaxmuo (6 wexomopomu R™ );
(2) wi(siy...,8,) — wnenpepoisna no (S;,...,8,) U K6a3u60eHYyMa no S;

mo 6 uepe I' = {I,{S;},{w;}} cywecmeyem pasnosecue no Howy 6 wucmoir cmpame-

2UAT.

Hanmommmm, aro ¢ymxmma f : IR® — IR’ HasbBaeTca KBasHBOIHYTOIN, ecam m1a
moboro a muoxectBo {x: f(x) > a} — BBIIyKIIO.

,ﬂOKEL3ELT6JH)CTBO ITOI'0 MPENIOKEHNA OIIUPacTCA Ha CICeOYIOUIYIO JEeMMY.

?(correlated equilibrium)

103yeeknit mepeBon cTaThn LinkcHepra omy6IMKoBaH B CHOpPHIKe ~ DecKOHEIHEE aHTAT OHICTIYECKIIe
urpst (1963). Dox pea. H.H.Bopobrepa. M.: Pusmarruz. B pycckux mepeBogax MOXKHO BCTPETHTH JBE
Bepcun Tpanckpununn Fan Ky: danb lau (cM., HanpnMep, ymoMAHYTHIH Bbille c6opHUK) u Ku PaHb
(em., Hampumep, O6en 2K.-9., Dxrang V. DpukiajHoll HeanHelHb anamm3. M.: Mup, 1988).
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JemMma 1.7.1 Feau svinoanenst yeaosus Teopemvr 1.7.1, mo omobpascenue ayuwur om-
6emo6 b, wenycmo, evinykao-anauno (m.e. mnoxcecmea bi(s_;) — nenyemolt u 6bi-

nyk.vt) u noaynenpepoieno ceepry.t

NoxasarTeanctTso Jevvor 1.7.1. Bo-mepsbix zamernm, 4to b;(s_;)
5TO MHOKECTBO TeX CTPATErWil ¢-I'0 UT'POKA, KOTOpble MaKCUMU3UPYIOT (-, $_;) Ha
kommakTe S;. KEro memycrora caemyer w3 HeNpepbIBHOCTH u;. BBITYKIOCTH MHO-
KecTBa bi(s_;) cremyer m3 KBasmBOTHYTOCTH (PYHKINNA (-, S—;). HT0OBI mpoBepuThH
MONYHENPEPBIBHOCTE CBEPXY, MBI JOJKHBI MOKa3aTh, 9TO A JIOO0H TTOCKeN0BaTENLHO-
kosk) — (si,5), Taxoit uro sf € bi(s*,)VE e mmeem s; € b(s_;). 3a-

7

ctm: (s
vetum, ato Yk ui(sF sP) > w(shsk) Vsl € S;. B cmny mempepwrocTn w;i(-),

wi(siy,5-q) > ug(sh,s-).

NoxazaTteancTBo Teopembr. Oupeneanm orobpaxenune b: S — S dpopmyron
b(s1, ...y 8n) = bi(s—1) X ba(s_2) x -+ X b(s_)

fcmo, aro b(-) — MHOTO3HAUHOE OTOGpaKeHe S = Sy X -+ X 5, B cebs. Do semme b(-)
HeIyCcTo, BLIMYKJIO-3HAYHO, ToAyHenpepbiBHO cBepxy. CaenoBarennno, o T. Kakyramm o
HEToABIKHON TOYKE CYIIECTBYeT HelMoBIKHasA TodKa, T.e. Habop cTpaTermii s € S :

s € b(s). DToT HAGOD CTPATETNH ABIAETCS PABHOBECHEM TI0 IDIIY, T. K. MO HOCTPOEHITO
si€bi(s—y) ¥V i=1,...,n.
CnpaBeninBa Takzke cleJyIolias TeopeMa.

Teopema 1.7.2 (Glicksberg (1952)). Feau 6 wepe ' wmwoxcecmea S; empameeud
ULPOKOE ABALIOMCA HENYCTNLIMU KOMNAKMHUBLMU NOIMHONCECTNEAMU MEMPUUECKO20 NPO-
cmpancmea, a GYNKYUL 6blUPLILLET U; HENPEPLIENLL, O CYUECTNEYEM PAEHOEECUE NO

Hawy 6 CMEWARKRBIT CMMPAMe2UAL.

D puwmep. “lorocoBanme”. DaccMOTPUM CIEAYIOMIYIO CUTYAINI0 — TPU UTPOKaA
1,2,3 u Tpu aaprepuatuset — A, D, C.
Nrpokn TooCcyoT OJHOBpEMEHHO 3a ONHY U3 albTEPHATHB, BO3AEPKATHLCA HEBO3-

mMoxuo. Takum obpazom, mpcrpancrBo crparerun S; = {A, B,C}. Auabrepuarusa,

U'Muoroznaunoe oTobpaxkenne I HazbIBaeTCA MOJLYHENPENPHIBHBLIM CBEPXY (M.H.CB.), €Ciu U3 &, — T
Un € F(xyn), yn = y caegyer y € F(x).
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ITOJY YU BITasA 6OJH)HH/IHCTBO7 HO66)K,I[EL6T. Ecin om OdHa HW3 aJbTepHaTUB HE IIoJyYIacT

GOIBINHCTBA, TO BRIOWpaeTcs arbTepuaTtnBa A. PYyHKINT BHINTPHINEN TaKOBHI:

ur(A) = wuz(B) = us(c) =2,
w(B) = uy(C)=us(A)=1
u(C) = wuz(A) =us(B)=0.

B sToit urpe Tpu paBHoBecHbIx ncxona'? (B wmcTwix crparernsax): A, B u C. Teneps
MOCMOTPUM Ha paBHOBecHs (WX 6oubie 3): ecan urpokn 1 u 3 rosocyior 3a A, To Urpok
2 He M3MEHNUT UCXO0,T, KaK Obl OH HI I'OJOCOBaT, I UTPOKY 3 6€3pasindHo, KaK OH [OJ0CyeT.

(A,A,A) n (A, B,A) —p.H.,,n0 (A, A, B) — ue p.H., 7. x. BrOpOMY JydIlie TOIO-

coBaTh 3a B.

1.8 Mogeanr ayomnoaun mo KypHo

I Ppennonoxum, 9To aBe pupMbl ¢ = 1,2 NPOM3BOAAT ONHOPOMHBIN MPOAYKT U i, (s —
006beMBI TTPOM3BOCTBA DTOTO MpoayKTa. O6parHas QyHKINS cripoca nmeeT B (s
npoctorhl) P(Q)=a—Q,t0e @Q=q¢+¢, (P(Q)=a—0Q,mpu Q <a,u P(Q)=0,
mpu ) > a). Pywxmun satpar Ci(¢) = ¢¢; (¢ < a) (HeT PUKCHPOBAHHBIX 3aTpaT 1
npefebHble 3aTPaThl TIOCTOSHHDI ).

PupMbI BLIGHPAIOT ¢; OJHOBPEMEHHO U HE3ABUCUMO. 3I€Ch NBa UTPOKA, CTPATETNN

S; = [0,400). (B meficrBurensrocTn Hu ojifa (pupmMa He OyIeT TPOU3BOIATE ¢; > @ ).

PUpMBI MAaKCHMI3UPYIOT CBOU MPUOBLIN:
mil i 45) = 4i(P(qi + q;) — ¢) = qila — (qi + ;) — ].
Ecan mapa (¢f,q5) — p.H., 7o ¢ permaer 3amawy

max m;(q;, q;)-

12Boo6ime roBops, MO HCXOAOM ClIeqyeT IOHIMATE IIOIHOe OIHCAHMNe ~ peayabTaTa’ UTPE: U BEIGPaH-
HBIe CTpaTerudl U COOTBETCTBYIOIINE BBIUT'DHIINIA UIPOKOB M, BO3MOMXKHO, KaKue-TO Apyrue aTpubyThl
(HampuMep, 0GBABIEHNE O TOM, 9T0 HOGe I Takol-To urpok X ). B gaHHOM ciydae MBI HMeeM BBHIY
no6eINBIIYIO aJbTepHATHUBY.
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Q@ 4

(0,a-c)

(0,(a-c)/2)

((a-¢)/2,0) (a-c,0)
Juc. 23

dpeanoroxum ¢; < a—c (MOXKHO JI0Ka3aTh, 9TO DTO NeNCTBUTENLHO TAK ), TOT A YCIOBHE

1 nopsaka!® gaer mam ¢ = 1(a — q; —c). Torna

¢ =

3aMeTnM, 9T0 MOHOTIOIBLHBIN BLIMYCK OBLT ObI (a — ¢)/2.

(= —¢)  o_ x_0=¢

[ SIS

Dpu nccrenoBanum ayornoann mo KypHo BaKHYIO poib UrpaioT PYHKINN JyIIMINX OT-

BETOB (KpI/IBBIe peaFMpOBaHIM) — 5T0 (PYHKINN BHUIA
1
R?(Ql) = 5(@ —q1— C)a
1

Rl(fh) = 5(@ — 42— C)-
Taxum obpazom, Ri(qj) — 5T0 00'beM BLITyCKa -0 (PUPMbI, MAKCUMUZUPYIOMINN ee

IpHUOLLIL IPU yJIOBUM, UTO j-asd pupMa IPOW3BOIANT ¢; . KpuBble pearmpoBanusa nsobpa-

JKEeHBI Ha puc. 23.

Touka mepecedenus KpUBBIX pearupoBaHUsA ONpejenseT paBHOBecue 1Mo KypHo, T.e.

paBHOBecHe 1o DIy B MoJjenu nyonoann mo Kypwo.

13Mur Beerna 6y1eM orpaHHYUBATHLCA PACCMOTPEHUEM JHIb yeaoBua | mopaaka (B Tex ciydadx, KOrja
3TO HEOOXOMNMO), CUNTasdA, ITO OHH ONPEAETAIOT pellleHne (He yrnoMnHad ycaosus Il | MOCKOABKY B Tex
CHTYalNAX, KOTOPHIE MBI 6y IeM PacCMaTPHBATh, 3TO AEHCTBHTENBLHO, Oy IeT HMETE MECTO).
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q2

qr=ri(q2)

qi=r2(q1)

qol qi
Jnc. 24.

1.9 ODaBHOBecue 1o J3111y B Ayonouauu mo KypHo kKak
pe3yabTaT o0y4deHus

Mgt 6y 1eM TipenosaraTh ceuvac, 9To HIPOKH TBITAIOTCA MPEICKa3biBaTh UT'PY CBOUX OII-
MOHEHTOB, ~UCIOIL3YS CBOU TPEIBIAYIIITI ONBIT . JTa naes BOCXOANT ele K KypHo, Ko-
TOPBLII paccMaTpUBal CBOCOOPA3HBIN AMHAMUYECKIN BapUaHT HAaXOXK JEHUA PABHOBECHS.
IDPpU DTOM UTPOKHU BEIOUPAIN 00BEM BBLITYCKa MOOYEPENn, KaK JY Ui OTBET, HCXOAA 13
BBIGOpa OTIOHEHTa Ha TPeAbAyIieM Imare, npeanoraras ("rumoresa Kypuo”), arTo on
(OTTMOHEHT) OCTABUT CBOW 0OHEM BBHITYCKA O3 M3MEHEHs.

Tounee, ecim urpok 1 gemaet xox B mepmon 0 u BbIGHpaeT ¢), TO BBITYCK WI'POKa
2 B mepron 1 ecth ¢3 = ro(q}), rae r2(-) — YHKIHA pearnpoBaHUA BTOPOrO MI'POKA.
3arem

Qf = Tl(fﬁ) = 7“1(7“2(61?))

Ecmm oroT nporece exonnres (g7, 43), o ¢ = r2(q7) m qf = 11(g3), e (7, 6) —
p.H. Ecan npotece cxoanres K HEKOTOPOMY COCTOSHUIO ((1,G2) IS JTO60T0 Hadalb-
HOTO COCTOSIHUS, JOCTATOYHO OJIM3KOTO K HEMY, TO TOBOPAT, 9TO COCTOSAHUE (G1,Gs) —
ACUMIITOTHUYECCKN yCTOIjI"H/IBO7 a CaM IIponecc Ha3bIBaeTCA IponeccoM HalllyITbIBaHWMsA (CM.
puc. 24).1

B obtiem cayvae KapTuia MoxeT ObITL 6oJee CIOKHOW (cM. puc. 25):

C, F, (G — #eycTonvnBbl (K HIM IPOIECC He CXOAUTCS, €CII TOIBKO He HaTinHaeTCs

B HUX camux), B, D w F — yCTONYNBHL.

14Boo6mme ropops, 3TOT IpoIecc MOXKHO PACCMATPHBATL W 6e3 UepefoBaHmA XOJOB, KOTJa KaiKAad
upMa Ha cIeyIomeM IIare BHIGHpaeT o6beM BLINycka, KakK JYYIINi OTBET Ha MPeNbIAYIIN BHEIGOD
KOHKypeHTa (cM., HanpuMep, Fudenberg, Levine (1998)).
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Jnc. 25. a

Boob6irie roBopsi, mocrtaTowHOE yCIOBHE YCTOMYMUBOCTHU BBITVIAIUT CJIEAYIONTIM 06pa-

30M:

dry| |drs
d(h d%

3aMeTnM, 9T0 ecan PYHKINN BRIUTPBIITIEN IBAXK bl HeMpepbiBHO nud pepentmpyeMnl, TO

< 1.

HaKJIOH (PYHKIINN pearupoBaHus i-0u (PUPMBI €CTh

dri aQUZ' 827{'2’

dg; _amaqj dq?

1.10 Adyomoaunsa mo depTpaHy

1. Dapagokc JepTpana.

DacCMOTPUM TeTeph CHTYalnio, Korja ase (hpupMbl (Kak B ayonosnn no Kypuo) mpo-
U3BOJAT OJHOPOHBIN MTPOAYKT, HO TEeph MBI IPEATONOKIM, ITO (PEPMBI O THOBPEMEHHO
U HE3aBUCHMO OOBABIAIOT IEHY, M0 KOTOPOU OHU T'OTOBBI MPOJABATEL CBOIO IPOAYKIINIO.
Toraa crpoc, ¢ KOTOPHIM CTAIKHBACTCA KakK gas (pUpMa, OIpelelseTCs CIey oM obpa-

30M:
D(p;), ecmm p; < pj,
Di(pi.pj) = § D(pi)/2, ecmmn p; = pj,
0, eca p; > p;.

Wubivu croBamu, pripma, HazHadWBIIas MEHDLITYIO TeHY ~TOTydaeT’ BeCh CIPOC, a eCIH
LIeHbl OJJUHAKOBBI, TO MOTPeOUTENN MOKYaloT MPOAYKIINK (PUPM PaBHOBEPOATHO.
D PEANONOKIM, 9TO MeHbl ( i, p3 ) 06pasyioT paBHoBecHe 1o Ioiny. Bo-mepBoix, ove-

BN AHO, 9TO pr 2 C, TaK KaK Ha3HaY9eHNE€ LeHbl HMXKe IIpeleJbHbIX 3aTpaT IIpuBeaeT K
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OTPUIATETLHON MPUOLLIN, YeT0 He MOXKET ObIThH B PABHOBECHHU, T.K. I€Ha, paBHag Ipe-
NeTbHBIM 3aTpaTaM, obecrednBaeT HyJIeBYI0 Tpubblan. [laree, ww omma w3 men pf me
MOXKeT OBITD BhIle ¢. [lefcTBUTENBHO, TIPEATONOKIM I ONpeJIeTeHHOCTH, 9T0 P > ¢,
TOTa ecin py > pi, TO GpUpMa 2, CTATKIHBAIOIIAACA B DTOM BapmuaHTe B IYUIIEM CIydae
C TIOTOBUHHBIM CIIPOCOM, MOJKET ~TepeXBATUTEL  BECh CIPOC, HA3HAYWB MeHy py = pf — €
I TOCTATOYHO Majoro € > ( m TeM caMbiM YIAydIinB CBOe TMojdokenme. Fcianm xe
Py > p¥g > ¢, To dupMa |, aHATOIWYHO, MOKeT Has3HAYUTh IEeHy p; — €,  TepexBa-
ThIBasg BeCh CIPOC.

Taxmm 06pazoM, B paBHOBECHH TT0 JepTpany (WIM B paBHOBECUH 110 IIIIY B 1yOTOIII
o DepTpamny) pi = pb = ¢, u GUPMBI TOXYIATOT HYJIEBYIO TPUOBLIB. JTO U €CTh MapJoKC
JepTpama.

Kax Moxkno n3bekarsh DTol Mapajokcalbioln curyarnn’! Bo-mepBbIX, MOKHO BBECTH
YCJIOBHE OI'PAHNYEHUSA MOITHOCTH (PUPM, TO €CTh CYNTaTh, YTO €CTh IEHBI, TIPH KOTOPHIX
bupMBI HEe MOTYT 06ECHeYUTh BeCh CIPOC. BO-BTOPBIX, MOKHO CHATL YCIOBHE OJHO-
KPaTHOCTU DTOU WCPBI, W DTO, KaK Mbl YBHAUM TO3/Hee B TJ.2, CYIIECTBEHHO MEHSET
CUTYAINIO. JaKOHEI, MOKHO N36aBUTHCA OT MPEIOTOKEHNS 06 OMHOPOTHOCTH TTPOIYK-
I,

2. DaccMOTpUM cuTyanuio ¢ auddepennpyeMbiMu nponykTamu. Pupmor 1 u 2 BoI-
6UpAIOT TeHBl Py W Py OMHOBpEMEHHO 1 HezaBucuMO. CIpoc, ¢ KOTOPHIM CTATKIBAETCA
dbupma 1, ¢(pi,p;) = a—p;+bp;, vae b >0 — orpakaer CTeNeHb 3aMEHAEMOCTH  -OT'0
mpoaykTa j-biM. (MBI He 06Cy K 1aeM 31ech PealTucTHIHOCTh TaKoW (DYHKIHN CIIPOCa).
Jpeferbible 3aTPaThl €CTh ¢, ¢ < d. JIPOCTPAHCTBO cTpaTernii — »1o S; = [0,00) —

(pupMBI BLIOEpaloT Henbl. Tora npubbLIb 7 -0l (PUPMEL OIpefeaseTcs PaBeHCTBOM
mi(pispi) = qi(pi pi)lpi — ] = [a — pi + bp;][pi — c].
Dapa (p},p;) - p.-H., ecim Vi pI pemaer 3amady
pnax mi(pi, ;) = max[a — p; + bp][p;i — cl.

Delliene 3aa9n M 1 -0 (PUPMBI €CTh

* 1 *
p; = 5(“ + bpj + C)a
TO €CThb

* 1 *
Py = §(a—|—bp2 —|—c)
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* 1 *
py = §(a—|—bp1—|—c).

Caenosarennro, p; = py = (a+¢)/(2 —b)

1.11 Opumep IO pobiaema obimero”

DaccMOTPUM CIeyTolnyto odenh cruansoBannyio Monenb (Hardin (1968)). DpencraBum
cebe, 9T0 ecTh n depmepoB. JleTom mX Ko3BI (KOPOBLI) macyTcs Ha 3enenoM noxe. O6o-
3HAYUM 4Yepe3 ¢; — UYUCIO KO3 Y 1-0ro depMmepa, TOra TUCICHHOCTh BCEro cTaja —
G =g+ -+ ¢g,. 3aTpaThl Ha HOKYIKY U COJEpKaHie KO3bI PaBHBl ¢ (HE3aBHCHMO
oT "ncaa ko3 y dpepmepa). llennocts (cTonMocTnb) onHON KO3BI ipu 06IIeM dncie ko3 (7
ecth V().

Jpeamonaras, 9TO Ko3e HEOOXOANM OIpeJeleHHbIT YPOBEHh MIHUMAILHOI'O IPOIIATa-
Hus (705 BBUKUBAHUSA ), CIATAEM, 9TO €CTh HEKOTOPOE MaKCUMATLHOE YHUCIO KO3, KOTOPOE
MOKET TPOKOPMUTHCH, Gax: 0(G) > 0 mua G < Gpax, H0 v(G) =0 gus G > Gy
Mo:KHO IPeAIoN0KUTE, 9TO €CIN CTh O/JHa K032, TO OHa CIIOKONHO IIPOKOPMUTCS; MOKHO
N06aBUTE eIlle OfHY ..., HO ¢ POCTOM YHCIA KO3, €CTECTBEHHO cunTaTh, uTo v'(G) < 0,
(G < Gmax) 1 0"(G) <0.

Becnoit gpepmepnl BLIGHPAIOT (0HOBPEMEHHO U HE3aBUCHMO ), CKOJILKO 3aBONUTHL KO3

(g; mus i-oro depmepa). Bemrpoir gepmepa ¢ ecTh

giv(gr + -+ + gn) — cg; (%)
CaenoBarensno, ecin (g5,...,g°) — p.H., To ¢f nomxmo MakcuMusupoBaTh (%) mpu
(97, 91 Gt -5 q) . YcaoBue | mopsanxa ecTsb

v(gi+q%;) + qv'(qi + ¢75) — e =0,
rae

;= Z -

oy

DOMCTABIM B DTO PABEHCTBO ¢ ¥, TPOCYMMEPOBAB 110 ¢, TTOJydaeM (pa3nenns Ha n )

1
v(G™) + gG*v’(G*) —c=0.
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DacCMOTPUM Telephb, 9TO MPOM3OUIET, €CIN ~ CONNAIbLHBIN TLIAHOBUK  OyIeT MCKaTh
COIUATBLHBIN ONTUMYM, TO €CTh PelllaTh 3aJady HaXOXK JeHUsA

max Gv(G) — Ge.

0<GEex

3aech ycaosue | mopsaxa ecTb:
v(G™) 4+ GTV'(GT) — c = 0.

JderpyaHo mpoBepnTh, 4ro G* > G 1.e. cammkom muoro kos! Wupivu croBamm,

O6IHI/I€ PeCcypcChbl UCIIOAB3YIOTCA CIANIITKOM MHTEHCHUBHO.

9

1.12 DasHoBecue ” gpoxaiien pykKm”

Mur yxe obcyxk maan panee ciabo TOMUHEPYEMble CTPATET NN W CEMYac BHOBL OOPATUMCS

K HIM. JacCMOTPUM UTPY, W300pakennyo na puc. 26.

Jnc. 26.

Jlerko BuaeTnh, 9To B »roi urpe nBa p.H. B wnmcteix crparermsx (u, L) uw (D, R),
IprudeM BTOpOEe paBHOBECHE XapaKTepHO TeM, 9To 0b6a MIPOKa BLIOMPAIOT CBOU C1abo
JTOMUHUPYEMbIe CTTpaTern.

Mbl ocTaHOBUMCS celiMac Ha ONpeeleHin coBepiiennoro pasnosecus (o Hory) apo-

JKalell pyKu Urpbl B HOpMaJibHOI (popmel®

, OIpeflelieHre KOTOPOro BOCXOAUT K paboTe
Deituxapaa 3eabrena® Selten (1975). Taxoe pasHoBecue ”BhigepxuBaeT” BO3MOKHOCTD
TOTO, 9TO ¢ HEKOTOPOH OYeHb HeGOIBIIION BEPOATHOCTHIO NTPOKHI [IETA0T ONIOKY (Ipy6o
roBopst, ” Ipoxaiien pKyol” He morajias Ha HyKHble KHOIKN).

[ns mpomsBoabHON UTpET B HOpMaabHoi popme ' = {1, (X;), (u;)} MoxHO ompenesnTh

"sosmytennyio” urpy . = {1, (X5), (uw;)}, BuiGupas mis KaxIoro UCPOKa ¢ W KazkJou

15Normal form trembling hand perfect Hash equilibrium.
16 3eanTen — daypeat Hobemepckonl mpemum mo skoHoMuKe 1994 roga.
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TqrcTon crparernn s; € S; wmcra €;(s;) € (0,1) Tak, 9TO Zs,‘esi ei(s;) < 1, n zarem,
ompeesa MHOKECTBO ~BO3MYIIEHHLIX  CTPAaTErni Kak

€

Z ={o;, € ¥;:04(s:) > e;(s;) mua Beex s; € S;m

> oilsi) =1}

5;E€S5;
WNupivu croBamu, B urpe ['. KaX OBl UTPOK ¢ UT'PaeT KaiKAyIOo CBOIO CTPATErHio §; C
BEPOATHOCTHLIO HE MeHBIHeﬁ 9EM HEKOTOPasd MUHUMaJdbHas BEPOATHOCTD 52'(82') , KOTOpasd

NHTEPIPpETUPYETCA KaK HenmsbexHas BEPOATHOCTL ChBII'PATL §; IIO omubxke.

Onpegenenue 1.12.1 Daswosecue no Howy o 6 uepe (6 wopmasvnoi gopme) I' =
{I,(%;), (w;)} maszvieaemes paswosecuem Jpoxcawel pyku, ecau CYWECmeyem maras
o]
nocaedosameavnocms sozmywennnir uep {1, crodawurca x I (6 mom cuvicae,
umo lime#(s;) = 0 dasn wobwir 1 € I u s; € S; ), wmo cywecmeyem nocaedosamenn-
HOCMb i I koo 7)
pasnosecuti (6 coomsememsyowur uepar U's, ) {0172, , crodawascs v o, m.e.

limeo* =0

Takum 0bpazoMm, paccMaTpUBaeMble paBHOBECHA — TO Te paBHoBecus 1o Homry, ko-
TOpbie " BLIKUBAIOT IIPU BO3MOKHBIX OIMIMOKaX.

3aMeTnM, 9TO B olpefelennn TpeGyeTcs JHIb CYIIeCTBOBAHNE BO3MYIIEHHLIX UTD,

UMETOITNX paBHOBECUS, OMU3KUE K 0. Jolee CUILHBIM OBLIO OBl TpeboBaHme ~BLIKNBa-

Husg’ IpH BCEX BO3MYINEHUAX HCXOHON UTPHIL.

Opepmoxenue 1.12.1 (Selten 1975). B cumewannon pacwupenuu a0boi uepor I' =
{I,{S:}, (w;)} ¢ woweunvimu muoxcecmeamnu cmpameeui Si,...,S, cywecmeyem pae-

nosecue dpoxcawjedi pyru.

Opepmoxenue 1.12.2 (Selten (1975)). Dasnosecue no Howy o 6 uzpe 6 wopmain-
woti gopme I' = {I,(%;), (w;)} aeanemes cosepwennvim pasnosecuem dpoxcawet pyru
(6 uepe 6 mopmaavnot gopme) moada u moavro moeda, Ko2da cywecmeyem nocaedo-
6AMEALHOCTND MAKUT 6NOANE CHMEWANNLT cmpameauti oF (m.e. cmpameaut, 6 xKomo-
POIT 6CC YUCTNBIE CIMPATMEUL ULPAIOTNCS € NOAOACUMEALHBLUY 6EPOATMHOCTRAMY), YN0
oF — 0w 0; AeaseMCA AYUWUM OMEEMOM Ha 410001 IAEMENM NOCAEDOEAM EABHOCTIU

z—=0
{ok 322 das woboeo 1=1,....,n.
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Opeanoxenue 1.12.3 (Selten (1975)). FEecau o = (0y,...,0,) — coeepwennoe pae-
nosecue dpoxcawet pyru (6 uepe 6 wopmaavnot Gopme), Mo o; He ABAAEMCA CAAO

domunupyemoti nu das xkaxozo 1 =1,...,n.

1.13 [domnoaHeHue: AHTAroHUCTHUYECKHE UT'PbI

K YUCIY NOCTATOYHO MPOCTHIX U ITOTOMY nanboiee N3YYE€HHBIX UT'P OTHOCATCA aHTal'OHN-
CTUYIECKHNE UTPDBI. B Cly4vae aHTalOHUCTHUYEeCKUX UI'p, B OTINYINE OT IIPOU3BOJBHBIX UI'D,
MOXKHO OJOCTAaTOYHO MHOI'O CKa3aTh O Ka9Y€CTBEHHOM XapaKTepe paBHOBeCI/Iﬁ 110 33Hly

DalOMHUM OTIpefleleHne UTp ¢~ HyJIEBOW CYMMON .

Omnpegenenne 1.13.1 Hepa I' = {1, {5}, {w;}} nasvisaemes uepoii ¢ nyaesoi cymmot,

ecau das abozo s € S evinoansemes yeaosue y . ui(S1,52,...,8,) =0.

Wubivu croBamu, Takas Urpa MpeacTaBasieT coO0ON 3aMKHYTYIO CHCTEMY: BCE TO, ITO
KTO-HUOY b BLIUTPAT, JOMKHO OLITH KEM-TO IIPOUTPAHO. JOILITHHCTBO CAJOHHLIX HUTP
ABJAAIOTCS UTPaMU TaKOT'O THIIA.

dyaem naiee cautarth, 9ro [ = {1,2}.

Omnpepgenenne 1.13.2 Hepa I deyx auy ¢ nyaesoti cymmoti nasvl6aemecs anma2omcmu-

YeCKOU.

B Takonl wmrpe mHTepechl UTIPOKOB AHAMETPATLHO MPOTHBOMOIOKHLI, MOCKOILKY
u1(81,82) + ua(s1,82) = 0 mam wuq(sy,82) = —uz(s1,$2),7s1 € Sy,82 € Sy, K wmeny
MPUMEPOB aHTArOHUCTUIECKUX UTP MOXKHO oTHecTu urpy ~Opena maum Jemka”. B sTon
urpe Kax bl U3 JABYX HTPOKOB BBHIOGUPAET, HE3aBUCHMO OT APYTOro, MOHETKY, MOBEPHY-
Tyio BBepx an6o " Opaom”, aubo ”Ierkon”. Ecam BuIGOp NTPOKOB pasinyden, TO UTPOK
I mraTut urpoky 2 oaumu goirap. Eciam BoiGop coBmagaeT, To — Haobopor. Marpuia

BBINTPBIIIEN TAKOU WT'PHLI IpecTaBleHa Ha Juc. 27.

"Opern” ? Derrka)”
”Open” (—1,1) (1,-1)
7 Derika” (1I,—-1) (=1,1)
Snc. 27.
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Kaxk yxe ormedanoch, KoHewIHas aHTarOHUCTUYECKAs UT'PA Ha3BIBAETCA MATPUIHON.

DyIeM TOBOPUTH, ITO UTPOK ¢ BLIOUPAET MAKCUMUNNYIO CTPATETUIO, €CIN DTa CTPa-
TErus SBISETCS HAWIYYIIEN 18 Hero B MPENNOJOKEHNN, ITO UTPOK J OyaeT BRIOMpaTh
CBOIO CTPATErnto Tak, YTo6bl MAKCUMATLHO HaBPENIUThH UTPOKY 1 .

DacCMOTPUM TAaKyIo CTpaTerwio Ha MpUMepe UTPHI, MPeNCTaBIeHHON Ha PUC. 28.

L2 CQ RQ
L—-1 5 1 3
4 3 2 4
R -3 0 1
Jnc. 28.

31ech puUBeeHa MaTPUIla BLINTPLHIIEN 1-ro nrpoka. Kak BeIOmpaeT MaKCHMUHHYTO
crpaternto 1-vim urpok?! OH MOKeT paccyXkaaTh caenyionmm obpaszom: ~Ecan s BeiGepy
CBOIO cTpaTernio Lj, TO CKOIBKO S CMOTY TOJTYIUTL!  JOCKOILKY €r0 TPOTHBHUK BHIOHU-
paeT CBOI CTpaTeruo Tak, 9TOOLI HaBPEANThL UTPOKY | HACKOIBLKO BO3ZMOXKHO, TO OH B
orBeT Ha [ oTBeTuT cBoen cTparerunen Cy. B aToM cayvae urpok 2 mpourpaeT JHIb .
Amnaroruano, ecin urpok 1 3amymaer coirpats 4, B oTBeT urpok 2 orBetuT (5, Torma
l-pil UTPOK CMOXKET BBIUTpaTh Juilb 2. Ecim xe mrpox 1 zamgymaeT coirpatsh [y, To
MPOTUBHUK HaKakeT ero, coirpaB Ly. B sToMm caydae 1 urpox mpourpaer 3, a cremoBa-
TeIbHO, 2-0 UTPOK BeUrpaeT 3. QUeBUIHO, 9TO MiIsf UTPOKa |, Hamrydmmm 6y 1eT BEIGop
TaKOU CTpaTerun, KoTopas JacT eMy MaKCHMaJdbHLIH BBIUTPLINT U3 TeX MUHUMATLHBIX,
KOTOpBIE MO3BOJUT €My BLIUTPAaTh UTPOK 2, T.e. cTparerun Cf .

Amanormdanbie paccy X IeHUsS TPUMEHUMEL 1 111 UT'POKa 2 TP BHIGOPE UM CBOEU MaK-
CUMUHHOW CTpaTErnn.

DJoKaKeM, 9TO eClii B aHTAar OHUCTUIECKON urpe [ cyiecTByeT paBHOBecHe 1o D IIITY,
TO Tapa cTpaTeruil 6yaeT ABIATHLCA PaBHOBECHOH TOrJa W TOABLKO TOTa, KOTJa CTpa-
Terns Kaxgoro WI'POKa — MAaKCHMUHHAS. JTOT B HEKOTOPOM CMBICIAE YIUBUTETHHBIN
pesyabTaT 06ecednBaeT CBA3L MEK, 1y WHANBUAAYAILHBIM TPUHATHEM DEIIeHNA U Paccy-
XK lenneM, OOBACHIIONIM TTPUYNHY BBEIEHUS TaKOTO MOHATHA KaK PaBHOBECHS 10 JDIITY.
Muer joKaKeM 3a0/1HO, 9TO BCe PABHOBECHBIE CHTYAIINN B aHTArOHUCTHIECKUX UTpax PH-
BO/SIT K ONHUM W T€M K€ BBINTPBINIAM. JTO CBOUCTBO PEIKO BLITOJIHIETCS B HEAHTAr O

HUCTUYIECKUX UTPax.
Omnpepenenne 1.13.3 Jyemo ' — anmaeonucmuueckas vepa. Cmpameeus s € 5y
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ABAACNCA MAKCUMUNNHOT das uepora I, ecau

min uy(s], s2) > min uy(sy, s2), V  s1 € 5.
52€.52 52€.52

Cmpamezus sy € Sy A648€MCA MAKRCUMUNKOT dag uepora 2, ecau

min wug(s1,83) > min uz(sy, s2), Vs € Ss.
51€S51 51€S51

T.e. MakcuMuHHAs CTpaTerus: Mg WUTPOKa 1 ABISETCA CTpaTerunen, obecredanBaionien
eMy MaKCUMaJbHLIN TapaHTHPOBAHHLIN BRIUTPEIIT. (lenqoBaTerbHo, MAKCUMUHHAS CTap-
Terud UTpoKa | permaeT 3a1ady:

max min u(sy, S2).
51€5]1 52€52

AHaJIOIMYHO MaKCHMUHHAS CTpaTermia 2-T0 HUT'pOKa pellaceT 3aJavdy:

max min us(sy, s2).
52€52 51€851

CJIG,I[yIOIlIaﬂ O4YeBU IHasdA JeMMa ITOKa3bIBacT, 9TO HaXOXKIEeHNE MaKCUMaJbHOT'O Cpeln
MIHUMaJIbHBIX BBII/IFpBIIHGﬁ Nrpoka 2 DKBUBAJEHTHO HaXO0XK IEHNTIO MUHUMYMa Cpean MaK-

CIIMaJIbHBIX BBII/II‘pBIHIGﬁ Nrpoka 1.

Jemma 1.13.1 Iyems I' = {{1,2}, {5}, {w;}} — anwmaeonucmuueckas wepa, moeda

maXs,es, MiNg, s, U2(S1, $2) = — Ming, s, Maxs, s, Ur(S1,S2).

/lokazaTenbcTBO STON JeMMbl HEMEJJEHHO CIeAyeT W3 CAefyIOlX OYeBU IHbIX
CBOWCTB:

1) min.(—f(z)) = —max, f(z)

2) arg min,(—f(z)) = arg max, f(z).

U3 sToro pesyabrara caeiyer, 9To cTpaTerus Sy € Sy ABIAETCS PEICHUEM 3a1adn
HaXOXK JEHUS MaXs,es, Mils, ¢s, U2(S1,$2) TOTAa W TOILKO TOrJa, KOTAa DTa CTPATErnsI
S ABIAETCSA peIeHNeM 33,1l MiNg, e s, MaXs, s, U1(S1, $2) . DODTOMY TIPU TTOUCKE TAKOM
CTpaTerum MOXKHO BOCHOJNL30BATHCA TOW K€ MaTpHUIEH BBIUTPBLIIEN UIPOKa | CIemyro-
muM 0bpa3oM: CHadala B KaKJOM CTOAOIE HalTH MaKCUMalbHbLIA DJIEMEHT, 3aTeM W3
BCEX MaKCHMAaJbHBLIX 3JeMEHTOB BbIOpaTh MUHUMAALHBIN. OTydeHHOe 3HadeHWe SBIA-

eTcs "HaUMEeHDLITNM TapaHTHPOBAHHBIM TIPOUTPHINEM  WIPoKa 2. IJTO O3HAIAET, UTO
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ecan urpok 2 OymeT TMPUIepKUBATLCA CTPATET NN, COOTBETCTBYIOMINX DTOMY MUHUMAKC-
HOMY 3HAYEHWIO, TO MMpHU J1000M ToBeNeHN TPOTUBHUKA OH IMpOUrpaeT He OOJbIIe 3TOro
3HaYECHN.

Caenyrtolnit pe3yabTaT yCTaHABIMBAET CBI3bL MEXK Ty PAaBHOBECHEM TI0 JDIITY B aHTa-

FOHUCTUICCKON nrpe m MHOXKECTBOM ITap MaKCUMWHHBIX CTpaTeFHfI.

Jpeanoxenune 1.13.1 Iyecms I' — anmaconucmuuecrkasn uepa.

a. Feau (s7,s3) — paswosecue no Fowy 6 ', moeda s; — asasemes makcumunnoi

cmpameauet uepoxa 1, a 85 — ABAAEMCA MAKCUMUHKOU cmpameueld uepora 2.

b. Fcau (s7,85) — pasnosecue no Iowy 6 uepe I', mozda

max min uy(sy, $2) = minmax uy (s, s2) = u1(s], s3)
S1 S92 52 51

U makum oopazom 6ce pasrosecus no Iwy 6 uepe I darom odwu u me e 6vi-

uUePLLULL.
c. Feauw max,, ming, ui(sy, s2) = ming, maxy, ui(sy,$2), S§ — A6ALEMEA MAKCUMUN~
noti cmpameeued uepora 1, 85 — asasemes makcumunnot cmpamezuet uepora 2,

moeda (s7,83) asagemes pasnosecuem no Iowy uepor .

JoxasaTelIbcCTBo.

a,b. Dycrh (s7,85) — paBHOBecHe Mo oIy, TOLIA
ug(sy,85) > uz(sy, s2), V sy €5y wmam (T.K. uy = —uy )
ur(sy,83) <wug(sy,s2), V sy € 9s.
CaemoBaTernbHo,
uq(s7,83) = min uq(s], s2) < maxminug(sy, s2). (1)

52E€S52 51 52

C mpyrou cTOpOHBI,

ur(sy,83) > ui(s1,83), V s € 9y

CaenoBarenbro, ui(sy,ss) > ming, ui(s1,s2), ¥V s € .51, moaTomy

uq(s7,83) > maxminuy(sy, sa). (2)
51 52
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Taxmm obpasom, u3 (1) u (2) crenyer, aTo wu(s],ss) = max,, ming, ui(sy, s2) n s}

ABIAETCS MAaKCUMUHHOU cTpaTeruell urpoka 1. AHAJIOMMYHO MOKHO TOKa3aTh, 49TO S
ABIAETCA MaKCUMUHHOI CTpPaTEruell Urpoka 2.
* k) : _ * %

T.x. wus(sy,sh) = maxs, ming, us(sy, $2) = —uq(s],s3), To

. ) .
uq(85,83) = —max,, ming, us(s1, s2) = ming, max;,, uq(s1,S2).

c. Obosnadnm depes v* = max, ming, ui(sy, $2) = ming, maxs, u(sy,s2). N3 semmnpr
cleflyeT, 9T0 MaXg, Ming, uz(s1, $2) = —v*. DOCKOIBKY § — MaKCHMUHHAsS CTPaTer s
l-oro mrpoka, To u1(s},s2) > v* @A Beex Sy € Sy. AmHajormdno, si — MaKCUMUHHAS

cTpaTerus 2-oro UT'poKa, TTOdTOMY

ug(s1,83) > —v*,  masa Beex s € Sy.

DOJOKUM B DTUX HEPABEHCTBaX Sy = S5 W §; = 8, Torma uy(s},s3) > v* m
ug(st,s3) > —v*. Do Tak Kak u; = —ug, To ui(s},sy) < v*. Orcioga crenyer,
910 ui(sy,s3) = vF. Doayuaum wuy(sy, s2) > uo(s],s3) WM, TOACTABIAA U; = —Usg

nMeeM, Us(ST, s5) > ug(s], s2). A m3 BToporo mepaBeHcTBa Uz(S1,S3) > —uq(s],sy) wim
uq(sy,83) > ui(s1,s3) . 3uaunt mapa (s, s5) ABISETCA PABHOBECHEM IO DDIITY.
3aMeTnM TakXke, 9YTO U3 CBOUCTB (a), (¢) caenyer, 9To paBHOBHbIE CTPATElUH ABIA-
IOTCS B3aMMO3aMEHACMBIMI B TOM CMBICIE, 9TO eCal (S1,89) U (8], s5) 06pasytoT paBHO-
Becus, TO n (81,85), (81,82) — Takke 06pa3yiOT PABHOBECHS MO IIILY.
Caoticteo (b) mokaswiBaeT, 9TO

max min g (s1,82) = minmax uy(sy, $2)
51 52 52 51

[ BCeX aHTArOHUCTUYIECKUX UTP, B KOTOPBIX CYIIECTBYET PABHOBECHE IO JDIITY.
B 6Goxee obiiem caydae, Korga paBHOBECHS MO JDIMY B YUCTHIX CTPATETWsIX HET, BLI-

ToJHAeTCcA Hollee obIee CBOUCTBO:

max min uy (s, s2) < minmax (g, s2).
S1 S92 52 51

JlericTBUTETbHO, T. K. M J060T0 S| nMeem
!
u(s], s2) < maxug(si,s2), YV sz €5,
51

TO2TOMY

minu (s, s2) < minmaxu(sy,s:) YV s) €55
52 52 51
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Daludre paBHOBECHON CUTYAINN TPEIOTaraeT BLITIOIHEHNe TPOTUBOTOIOKHOTO He-
paBercTBa. B mpumepe "Opern nian Jemka” MBI BUIUIM, ITO

max minuy (s, $2) = —1 < minmaxuy(sq, $2) = 1.
S1 52 52 S1

SHAYUT B DTOU WI'PE PABHOBECUS 0 JDIIYy B UUCTHIX CTPATETMAX He WMEET, a BOT BO
BTOPOM TNpUMepe Mbl MMOJyYaeM, YTO

max minuq(s1,$2) = 2 = minmax uq(s1, S2),
S1 52 52 S1

korga urpok 1 urpaer Cy, a urpok 2 urpaer C. Curyanmsa (Cp,Cy) 31ech ABIseTCS
PABHOBECHOU TIO JDIITY.
Ecan okaswpiBaeTcs, 970 B anTaronncrudeckon urpe I’

max min uy (s, $2) = minmax u(sy, s2) = v,
51 52 52 51

TO TOBOPAT, 9TO DTOT PABHOBECHBIN BBHIUTPHIII 1-0T0 UTPOKa ABIAETCA 3HATEHUEM UTPEHI.
N kax crenyeT m3 goKazaTeabCTBa MPEIIOKEHUsA, €CIU v° ABIAETCA 3HAYEHNEM aHTaro-
HUCTUYIECKON UTPBI, TO DTO 3HAYNT, 9TO JH0Oas paBHOBECHAs CTpaTerus Urpoka | rapan-
TUPYET €My BBIUTPBIII IO KPAUHEN Mepe He MEHbIle ero PaBHOBECHOTO BBINTPHINIA v*, a
Jr06as paBHOBECHAs cTpaTerud UI'POKa 2 TapaHTUPYeT eMy He MeHbIIEe eI'0 PaBHOBECHOT'O
BBINTPBITTA —v*

DJosTomy Jdobas Takas CTpaTerus UTpoKa 2 TapaHTUPYeT, 9TO WTPOK | MOXyduT
BBIUT'PHIIT He GOJbllle ero paBHOBECHOTO. B HeaHTaroHUCTUYECKUX UIpax PaBHOBECHBIE

CTpaTernm NrpokKoB TaKUMI CBOWCTBaMMA YK€ He O6JIEL,I[ELIOT.

1.14 [domoaHeHue. JdelleHre OMMATPUYIYHBIX UT'P 2 X 2

B oTom naparpadye MbI Togpo6HO OCTaHOBUMCS Ha aHaln3e pelleHnil GUMaTPUIHLIX TP,
B KOTOPBIX Y KaK/OI'0 U3 UT'POKOB €CTh TOALKO B CTpaTerun. Ja3yMeeTCsA STU UIPhI
IpefCTaBIAIOT COOOM TaCcTHBII CIydall pacCMOTPEHHBIX paHee Urp, HO 31eCh MOABIAeTCS
BO3MOKHOCTE JaTh HaTIAIHYIO TpadpraecKyio NHTEPIPATAINIO MOMCKa PABHOBECHBLIX CII-
Tyanni B urpe. (Dale m3loKeHne 31ech canenyer Kianre Bopobnesa (1985).)

DaccMOTpUM 6UMaTPUIHYIO UTPY 2 X 2 ¢ MaTpuiien

(Cln, 511) (Cl127 512)
(Clzh 521) (Gzza 522)
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WA, KaK MBI YK€ OTMedall, WPy, BLIATPHINN B KOTOPOU MOMKHO 3a4aTh € HOMOIIBIO
IBYX MaTPHIL:
a1, 12 b1, biz
a1, @22 ba1,b2a )’
HepBas n3 KOTOPBIX ONMCHIBAET BLIATPHLIIN UTPOKa 1, a BTOpas — BBIMIPBIIIT BTOPOTO.
OdeBnHO, 9TO CMEIIaHHbIE CTPATErNN UTPOKOB B Clydae Nrp 2 X 2 MOJHOCTBLIO OITH-
CBIBAIOTCA BEPOATHOCTAMU p ¥ ¢ BBIGOPa NT'POKAMI CBOUX MEPBLIX YHCTHIX CTPATErnil.
(Bropble ducThie cTpaTernn BLIGHPAIOTCS, COOTBETCTBEHHO, ¢ BEPOATHOCTSAMA | — p U
1 —gq.) Dosromy, mockorbky 0 < p, ¢ < 1, Kaggas CATYaIls B CMEMIAHHBIX CTPATENTAX
B OMMaTPUIHON UTrpe 2 X 2 IpeJcTaBIAeTCA KaK TOYKa Ha eJINHIIHOM KBaapaTe.
DaloMHIM, 9TO Tlapa CMeMaHHbIX cTpaterni of = (p*, 1 — p*) w o) = (¢*,1 — ¢)
ABIAETCS PABHOBECHEM IO JDIINY, €CIH CMelllaHHas CTpaTerus o, OJHOIO0 MIDOKa sABJs-
eTCA JYHIIIM OTBETOM Ha CMEIIAHHYIO CTPATeruio oF JAPYroro MrpoKa, T.e. BHITONHS-

I0TCS CleyIollie HepaBeHCTBa!
Ui(oy,05) <Ui(o7,05) Yorm

Uy(o7,02) < Ui(o7,03) Vo

DaccCMOTPUM yiKe 3HaKOMbI Ham mpumep ~ Oper mwim Jemka”. JycTh urpok 1 cum-
TaeT, 9TO Urpok 2 Oyaer BoibupaTh ~Opaa”’ ¢ BepOATHOCTLIO ¢ W ~JemKy ¢ Bepo-
ATHOCTBIO 1 — ¢. OXumaeMbln BRINTPHINT urpoka 1 oT paspirpoiBanus ~ Opaa” Gymer
(—=)g+1-(1—=¢q)=1-2q,aor passirpsBanusa “Demku” 1-g+(—1)- (1 —q)=2¢—1.

1

Ecm 1 -2 >2¢—1 ,1.e. q< 35, Togyduen 4ucToll cTpaTeruei urpoka 1 Oyaer
1

5, To DelliKa, 1 UrpoKy 1 6yaeT Bce paBHO, YTO Pa3bIIPhIBATh, €CIN

Open, a ecin g >
g = 3. DacCMOTPUM BO3MOXKHBIE CMELTaHHbIE CTpaTerm urpoka 1. Dycts (p,1 — p)
obo3HaYaeT CMEITAHHYI0 CTPATETUio, B KOTOPOU UTPoK | paswirpeiBaeT ~Opaa” ¢ Bepo-
ATHOCTBIO p. [lia Kaxkmoro 3HaveHns ¢ Mbl MOKeM BBIYHCIUTL 3HadeHus p = p*(q),
Takue 910, (p,1 — p) GyaeT ABIATHCA JyUIMM OTBETOM Nrpoka | Ha (¢,1 —¢) urpoka
2.

OXKn1aeMbIll BHINTPHIIT UTPOKa | oT paswirpbBanus (p, 1 — p), Korga urpok 2 pa-

3bIrphiBaeT (¢,1 — ¢) Oyner
(=Dp-q+1l-p-(1=q)+1-(1=p)-g+(=1)-(L-p)l—q)=
=(2¢—1)+p-(2-4q)
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OXKnIaeMblll BHIATPBINT UTPOKaA | TMOBBIMIAETCA (B 3aBUCUMOCTH OT P ), €CIn 2 —
4g > 0 u ymembimaercs, ecin 2 —4qg < 0, mosromy Jaydmuii oTBeT urpoka 1 (cpean
BCEX CTpaTerni, KaK 9UCThIX, TaK W CMeMaHHbX), ecTh p = 1 (T.e. Open), ecan ¢ <
%, Ho p = 0 (T.e. Demka), ecim ¢ > %, IDTUM 3HAYEHUsAM D COOTBETCTBYIOT MBa
TOPW3O0HTAJBHBIX OTpe3Ka Ha puc. 29.

P
oper 117 (¢)
pelrka
1 1 q
pelrka 5 open
puc. 29.

Tak kax npu ¢ = 1/2 oxumaeMbIll BLIMIPBIT UTPOKa | He 3aBUCUT OT €ro CTpa-
TeTrun, Mbl TTOJyYaeM, 9TO UTPOKY | 6e3pas3imvHo, BHIOpaTh AW ONHY M3 CBOMX UNCTHIX
CTpaTeruil, WiN Ke BHIOPATL KaKylo-HUOY[b CMelanmyio crparernio (p,1 — p). 9To
O3HavaeT, 9YTO eclIn q = % , TO CMelTafHas crpaterus (p, 1 —p) ABIAETCA TydInM OTBe-
TOM Ha CMeITanHyio crpareruio (g, —¢) mpn aobom s3nadennn p ot 0 g0 1. Josromy
p*(%) MPeICTAaBIAETCOOON BEPTUKAIBLHBIN OTPE30K, n3obpaxenunn na puc.29. Taxkum
obpazoM, JoMaHas JUHUSA Ha puc.29 mpeacTaBiseT cobOU MHOTO3HAYHOE OTOOpaKeHne

(HOCKOJH)Ky opum ¢q = % MBI IMeeM HeJIBIﬁ OTp63OK) JyHdHInx oTBETOB (B 3aBIICUMOCTHI OT

q).
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oper
1 q (p)
2
perka
1 q
perka 5 oper

puc. 30.

DOXOKUME PACCYKJICHUSIMNI U B CUIYy CHMMETDPUN MATPUIIBLI BBIUTPBINEN UTPOKa 2
MOy 9aeM aHaJTOTUIHOe OTOOpaKeHne JyUIlinX OTBETOB nrpoka 2. Ja puc. 30 510 JoMa-
Hasg ¢*(p). dwuc.30 mokasbiBaeT, YTO paBHOBecwe 1o Jomry B urpe Opern minm Jermnka”

BO3HWKAET, €CI UTPOK | paswbirphiBaeT CMEITaHHYIO CTPATErTio (%,%

) mwurpox 2 pa-
3BICPBIBAET TaKylo Ke CTpaTeruio, 9To, MO-BUINMOMY, OLLIO €CTeCTBEHHO OXNAATH B
CITYy CUMMETPHIHOCTH UTPHL. BaikKHO 3aMeTUTDL, 9TO DTOT IIPUMep WILTIOCTPUPYET, ITO
HECIy9allHO, €CIIM OMIMH U3 UIPOKOB BHLIOUPAET CBOU CTpATErlu paBHOBEPOATHO (T. €. mpu-
NePKUBACTCA CBOEH PABHOBECHOU CTPATErUH), TO BTOPOMY UI'POKY IIPH DTOM abCOTIOTHO
6e3pasinIHo KaK NI'PAaTh. JTO ClelyeT U3 CBOMCTBa, JOKa3aHHOro pamee (cM. m.1.7) B

olrteM caydae:
Ul(slvo-;) = Ul(Ufaaﬁ) (1)
Ui(a7, s2) = Ur(o7, 03)
OIS TeX S;, KOTOPhIEe BXOJAAT B PAaBHOBECHYIO CHTYAIINIO ¢ HEHYJIEBBIMI BEPOATHOCTAMIM.
st Tex xe s, KOTOpble BXOJAT B PAaBHOBECHYIO CHUTYAIMIO C HYJIEBOW BEPOATHOCTHIO
BEpHBI HepaBeHCTBA:
Ul(S;'7 0-;) < Ul(Ufa 0-;)7 (2)
Ui(o7, 1) < Ui(o7,03)
Dopmyast (1), (2) naroT HeHCTBEHHBII CTOCOO ONpeNeNeHis PaBHOBECHBIX CUTYaIN

B MTPOM3BONBHBIX OMMATPUIHBIX UTPax 2 X 2.
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OKn1aeMbIll BRIUTPLIIT UTPOKa | oT paspirpbiBabusa o = (p, | — p), Korga urpox 2

paspirpeiBaeT 0y = (¢, 1 — ¢):

Ui(oy,09) = plaiig+ (1 — q)az + az2))(p— 1),
U1(01702) - U1(51702) = (Cl12 — ag + q(au — a1y — do1 + Gzz))p-
Beegem obosnadennsa: C' = ay; — a2 — ag1 + do2, & = dog — dy2 .
Jlyammn orBeT nrpoka 1 Ha TPOM3BOALHYIO CTPATETHIO 0y UIPOKa 2 MOMKHO IOJIY-

9UTH W3 YCIOBUN HEOTPUIIATEILHOCTH:
U1(U1702) - U1(51702) > 0;

U1(U1702) - U1(52702) > 0.
C yaeToM BBeJEHHLIX 0003HAYMEHNN OHI BLINAIAT CICIYIONINM 06pa3oM:

—1)(Cqg—a) >0,
z(o]EOq Z(afz ) 3)

AHaJIOITIHO MOXKHO IMOCTYIINTL NJA HAXOXKJEHUA JYHTIIEro OTBETaA NT'POKa 2.

OXKngaeMbIll BLIMDPBINT UTPOKa 2 oT urpbl oz = (¢, 1 — ¢), Korga urpok 1 wrpaet

o= (p,1 —p):
U2(01702) = q(bnp + (1 - p)bzl) + (1 - (])(512}7 + (1 - p)b22) =

= boy + (b12 — ba2)p + (b21 — baz + p(b11 — b1z — b2y + ba2))q.

U3 ycaouni (HeoTpHUIIATETLHOCTH )
Uz(UhUz) - U1(01731) >0,

U1(01702) - U1(01732) >0,

obosmaamB [) = by — b1y — by + 092, 3 = by — by, MOTyIaeM aHaJorm9IHbIE HepaBeHCTBA
IS HaXOZK AEHTS Iy IIIero oTBeTa NTPOKa 2 Ha MPOU3BOILHYIO cTparernio o = (p, 1 —p)

nrpoka 1:
(¢—1)(Dp—p) =0, )
q(Dp —3) = 0.

Torna, mus Toro 4Tobsl napa oy = (p, 1 —p), o3 = (¢,1—¢q) onpenensina paBHOBECHYIO
CHTyalnio HeOOXOJAUMO M NOCTaTOYHO OJHOBPEMEHHOE BBLIIONHEHIE CHCTEM HepaBeHCTB
(3), (4),aTakxke 0 <p<1, 0<q¢g<I.
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DaccMOTPHUM JIyHIIIHe OTBeThI KaikK 0o MIPOKa, KOTOpbIe, pa3yMeeTcs, 3aBUCAT OT
TOT0, KaK YCTPOEHBI MaTPUIIBl BEINTPHIIIIEH NTpoka 1 1 Urpoka 2. DadHeM ¢ HepaBeHCTB
(3).

BosMOXKHBI TpH clydas:

p=1, Cq>aq;

2)0<p<l, Cqg=q (5)

3)p=0, Cqg< o

B cBoto odepenn, B 3aBUCHIMOCTH OT cooTHOmenn# Mex a1y C W o, BO3MOKHBI ClIey-
IOIIIe CIyYal U COOTBETCTBYIOININE JAydIie OTBeTEl UTPOKa | B KaiKJOM 13 HUX.

I. Ectm C >0, a >0, To aydmme oTBeTH n300pakubl Ha prc. 31-33:

P
1 a/C q
a/C >1
puc. 31.
P
_____ q
a/C =1
puc. 32.
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a/C <1
puc. 33.

II. Ecm ¢ <0, o <0, To aydimme oTBeTHI m300pakensl Ha puc. 34-36:

p p
1 a/c 4 1 4
a/C > 1 a/C =1
puc. 34 puc. 35.
p
a/C 1 q
a/C <1
puc. 36.

. 9pu ¢ > 0, « < 0 ay4mmu oTBeT Urpoka | m3obpakeH Ha puc.37, ecian

naobopor ' <0, a >0, To pTOMy cIydaio COOTBETCTBYeT puc. 38:
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al/C 4 al/C 4
puc. 37. puc. 38.

IV. Ecim €' # 0, o = 0, To aydvmime oTBETHI UT'POKa |, WMEIOIIHE BUJ 3WT3ar0B,

MIPOXOMAT 1O CMEXKHBIM CTOpOHAM KBajapaTa — puc. 39 m 40. :

P P
C>0 b C<0 b
puc. 39. puc. 40.
V. Ecm C =0,  # 0, To B 5TOM caydae 3Wr3ary BBHIPOKTAIOTCA B MPsAMbIE Ha

puc.41 u 42. Dpu peutenun HepaBeHCTB (3) BozMoxeH am6o ciydan 3), korga o > 0,

aubo caydan 1), korjga o < 0.

69



a >0 a <0

puc. 41. puc. 42.

VI. Dakomer, eciu ¢ = 0, o = 0, To mobas ToOUKa KBajJpaTa ABIAETCS peeHIeM

cucTeMbl — puc. 43.

puc. 43.

Ananmusupys pucynku 31-42, MOKHO OTMETUTH, YTO Ka9eCTBEHHO Pa3iUdHbIX perlie-
HUU MOT'YT OBITH TPHU BUIa: NOPU3OHTAILHBIN OTPE30K BOJIL OMHOU U3 CTOPOH KBaApara,
TO0BIE IBe CMeKHBle CTOPOHBI KBajipaTa, ~Bospacratormunin’ (puc.33) u ”yopiBaionmi”
(puc. 36) sursarm.

Dpu perennu HepaBeHCcTB (4) TakkKe BO3MOKHBI TPH CIydas:

1) g=1, Dp>p;

2) 0<q<0, Dp=p;

3) q=0, Dp <.

Amanormdano, aydinme 0oTBETH UT'POKa 2 B 3aBUCUMOCTH OT COOTHOINECHUN Mexay [
u [ BBIDIAAAT CJAEAYIONINM 0Opa3oM:

[. Tos D >0, >0, ay-umme oTBeTH UTpoka 2 m3obpaxkeHnl Ha puc. 44-46:
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BID| oo ; :

I q ! q

B/D > 1 " B8/D=1

puc. 44. puc. 45.

II. Ecrm D < 0,8 < 0, mamny«mmme oTBeThHl 2 Urpoka Ha puc. 47-49:

p
pID
! q
B/D <1
puc. 46
p | p
2] S— :
| 1L
| q | q
3/D > 1 3/D="1
puc. 47. puc. 48.
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pID

B/D <1

puc. 49.

II. Ecaw D >0, 8 <0, 1o cm. puc.50; ectm D <0, >0 — 1o puc.5l.

P p
) R0 . d
puc. 50. puc. 51.
IV. Ecim D # 0, § = 0, To aydimme oTBETHI UTPOKa 2 TMPOXOJAAT MO CMEKHBIM

CTOpOHaM KBajpaTa — puc.H2 m H3:
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D >0 D <0

puc. 52. puc. 53.

V.9pu D = 0,8 # 0 3ursarm BBIPOKIAOTCS B MpsAMble Ha puc. 24,25. Jpu

perernn HepaBeHcTB (4) Bo3Moxken ciydan 3) korga 3> 0, aubo 1), korga 5 < 0.

B>0 5 <0
puc. 54. puc. 55.

VI. Eciw D =0, =0, To MBI IOIydaem I00yi0 TOUYKY KBajpaTa — puc. Hb.

Uckmrogas Tpusmanbubin VI caywan, ybexmaemcs, 9T0o U s UT'POKa 2 BO3MOKHBI
TPHU Pa3IUYIHLIX BUJa JYUIINX OTBETOB: BEPTUKAILHLIN OTPE30K BJAOIL ONHOU U3 CTO-
POH KBajpaTa, JOOble IBe CMeKHbIEe CTOPOHBI KBajpaTa, ~BozpacTaiommi’ (puc.46) n

"yopBatoruin” (puc. 49) sursarm.
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puc. 56.

DaBHOBECHBIM CHTYAIUAM TpadpuIecKn COOTBETCTBYIOT TOYKN MEpPECETeHnN MHO-
KeCTB JyIIIX 0TBETOB UTPOKoB. CoBMelras TpadpuKn JydinX OTBETOB NTpoka 1 (puc.
31-43) ¢ mo6BIM TPApUKOM HAWITYYIINX 0TBETOB Hrpoka 2 (puc. 34-56), MBI Moy daem
BCEBO3MOKHBIE BAPUAHTHI MHOKECTB PABHOBECHBIX CUTYAINN OUMATPUIHON UTPHI 2 X 2.

DacCMOTPUM T€OMeTPIIECKIN CMbICT yeaoBui (3) u (4) Ha mpuMepe OMMCAHHON BBITIE
urpot ” Juaemma 3akaroIeHHoro” . D armoMHNM, 9TO CUTYAINs, CIOKUBINAACA B DTOU UTPeE,

3allacTCA MELTpI/IHGﬁ

MOJTIATh CO3HATHLCA
MomruaTn (-1,—-1) (-10,0)
Cosnarbes (0,—10) (—6—16)
Nmveem € = =1 — (=10) =04+ (—6) =3, a=-6—(-10)=4, D=—-1-0-—
(£10)+(-6)=3. A= —6=(-10)=1

Torpa ycaosus (3), (4) BEITIAIAT CIeAYIOMIIM 00PA3OM:
(p=1DBqg—4) 20, (¢—1)Bp—4) =0,
p(3¢—4) 20, q(B3p—4) =0,

Orciona morydaem, ato npu p =1, ¢ > %,HpI/I O0<p<l, g=z,0pu p=0, ¢< %;

Wik Wk

mpm ¢ =1, p > %, mpn 0 < g <1, p= %, mpu g = 0, ¢ < = DoaydeHHbIe TydIIITe

OTBeThI N300PaKeHbl Ha PUC. HT.
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P |

4 J

3

1 b e
| 4 q
! 3
puc. 5H7.

Kax BuHO M3 CKasaHHOT'O BBIIE, TAKOU PUCYHOK MOMKHO TOJYYUTH COBMEIIECHUEM PIC.
31 u puc. 44, rie TyHKTUPOM OTMEYEHBI YIACTKH 3UT3ar0B, He TPWHA [IeKaINX €TuHT -
HOMY KBajapary. W3 pucyHka BUAHO, 9TO CYIIECTBYET €UHCTBEHHAA CUTYaIlUsA paBHOBE-
cust p =10, ¢ =0. IT0 cuTyanus, B KOTOPOU KaXKAbIN M3 UT'POKOB BLIOHpaeT BTOPYIO
qncTyio crparernio — Co3Harhes.

N3 amanmsa BCeBO3ZMOKHBIX CUTYAIM BUAHO, YTO GUMAaTpUYHAs WTpa BCErJa NMeeT
[0 MEHbBIIeN Mepe ONHY TOYKY PABHOBECHS TO JDIMY, UTO ABIAETCA HATISIHON WILIIO-
cTpalmen TeopeMbl J3Ila O CyIecTBOBannn paBHoBecus. OTMeTUM IIPH DTOM HECKOIBLKO
Ka4eCTBEHHBIX OCOOCHHOCTEH, CYNIEeCTBYIONINX PABHOBECHI.

1) EqumcTBentoe paBHOBecHe TO DDIIMY B YHCTBIX CTPATENNAX — HalpuMep, puc. 37 u
puc. 44 naior paBuoBechyio Touky p = 1, = 0. 7 Juaemma 3axmaioveHHoro” OTHOCUTCS

K TakoMy caydaio (3nech p=1, ¢ =1).

p

R T i

Qle

puc. 58.
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2) EquncrBentoe paBHoBecHe 110 JIIY B CMEMTAHHBIX CTPATErnAX, HalpuMep, puc. 36
u puc. 46 xKorga HaKaabiBaeTcA yObIBatolun 3ur3ar Ha ~BospacTatoluu sursar. Urpa
b b b b
Open” mam ”Demka” ABISETCA TPUMEPOM TAKOI'O CIydad.
3) Tpu paBHOBecus mo IBIMYy — [BAa B IUCTHIX CTPATETWAX U OJHO — B CMEIIaH-
upix. Takas cuTyanms obpasyeTcs, Korja HaKJIaAblBalOTCA ABa ~ BO3PaCTAIOMNUX WIN
nBa " yOLIBaIONMX 3ur3ara’, HaupuMep, puc. 33 u puc. 46. Takoro Tuma cuTyalmsa BO3HI-

kaeT B urpe " Cemennbiin cnop” (eMm. puc. 59).

p

: a/C q
puc. 59.

4) JlBa paBHOBECHSA MO IIIIY B IUCTHIX CTPATErnAX. Ko MOKHO MOTYIUTEL, HATPUMED,
HagdoxenueM puc.9 wu puc. 22. Takad cuTyalus BO3ZHUKaeT, B 4YaCTHOCTU, KOr'Za B

MaTpuiie A BRIMTpBIIEN UTpoKa | a3 = a9z, a B MaTpuiie B BBIUTPBIIEN UTPOKA 2

612 == 622 . CM puc. 60.

O >0

puc. 60.

5) KonTumnyym paBHOBECHIT MO DIy B (CMEITAHHBIX CTPATEr X ). D PUMEPOB TAKOT'O

PoOda paBHOBeCI/Iﬁ MOZKHO IIPENIOKNTL OY€Hb MHOI'O. CKEL)KGM, coBMenienme puc. 36 n
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puc. b3 maeT MHOXKECTBO PaBHOBECHBIX Todek, rje p = 0, g € [%, 1] np=1,¢=0mn

r.1. Cm. pume. 61

al/C q

puc. 61.

3ameuanue 1.14.1. CaenyeT oTMETHTH HWHTEPECHOE CBOUCTBO, MPUCYIIEE HEKOTO-
PBIM THIAM paBHoBechil. A wMentHo, B ciydasx 1), 2), 3), Korja paBHOBECHBIX CHTYAITHI
B UI'pe HEYETHOE YHUCIO, TPHU JAOCTATOYHO MAAbIX H3MEHEHWUSX DIEMEHTOB MaTPHUI] BbI-
UTPBIIIENd 3Ur3ard TaKkKe ClIerkKa  IOIMeBeIaTcs , Ho uX obias (popMa U XapaKTep UxX
B3aMHOTO PACIIONOKEHUA He M3MEHATCA, a 3HAYUT, He U3MEHUTCA U YUCJIO PABHOBECHBIX
CUTYaIIHH.

IDTOro HeNb3sA CKa3aTh O CIyYadX Y9eTHOIO W GECKOHEYHOI'O 9YHCia PAaBHOBECHBIX CH-
Tyanuin. B orTux ciaydasx magediiiee m3MeHEHHE DJIEMEHTOB MATPHUI] BBIMTpAIC MOKET
HPUBOAUTE K COBEPIIEHHO MHBIM Ka9eCTBEHHBIM CUTYAIMAM. JalpuMep, CUTYalls W30~
6pakentas Ha puc. 60 MoXKeT MepelTH B CUTYAIHIO JU60 ¢ OHIM YUCTHIM PABHOBECHEM,
ecim a = 0, B <0 (byz < bay), (cM. puc.62), 1uG0 B cHTyanmio ¢ TpeMs paBHOBECH-
amu, ecin « > 0, 0> 0 (a2 < ag1) (cm. puc.63), mubo B CHTYAINO ¢ KOHTHHYYMOM

pasroBecntit, ecin « > 0,5 =0 (cm. puc. 64)
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B/D| e ; |

puc. 62. puc. 63.

puc. 64.

Sameuanue 1.14.2. DaccMmoTpuM Hambolee WHTepecHBIn caydan, Korga ' u
D we pasubr myao. Torga paBHOBecHas cUTyallusA ONpeferseTcs ABYMA (POpMyJTaMu
p = %, q = & W3 KOTOPHIX CIefyeT, 9TO B PaBHOBECHOW CHTYyal[lmu BHIGOp MIpoka 1
onpeieseTcsa dIEMEHTaMl MaTPUILI BRINTPLINIEH UIPOKa 2 W He 3aBHCUT OT HJIeMeH-
TOB COOCTBEHHON MATPHUILI, & BLIOOD MIPOKa 2 B PABHOBECHOU CUTYAIUN MOJHOCTHIO
onpeieseTcA DIeMeHTaMi MaTPUILI NTPOKa | 1 He 3aBUCUT OT DIEMEHTOB COOCTBEHHON
MaTpuilbl. VHLIME cloBamu, paBHOBeCHas CTpaTerus o6OUX WTPOKOB ONpeeNseTcsa He
CTOJBLKO CTPEMJICHUEM YBEINYUTEH COOCTBEHHDLIN BBINTDLIII, CKOJLKO A€pKATh MOJ KOH-
TPOJEM BBIUTPBIII APYroro Wrpoka (MUHHME3NpoBaTH ero). Takum obpasom, B GuMa-
TPUIHON UI'PE MBI CTATKHBAEMCS He ¢ aHTAalOHU3MOM WHTEPECOB, a ¢ aHTarOHU3MOM

IIOBE€ICHUIA.
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1.15 3apgaum

1. Kaxwme crpaTerun B Cleqyiolien Urpe, MpeacTaBIeHHON B HOPMAIbLHOU (OpME, BbI-
JKUBAIOT TMOCHEe TOCIeNOBATEILHOT'O MCKIIOYEHUsT CTPOT'O JOMUHHUPYEMbBIX CTpaTe-

run? Jauaure Bce PABHOBECHS IO D DIITY.

L C R
r (2,1) (1,1) (4,

M (3,4) (1,2)
B (1,3) (0,2)
2. Urpoku [ u I Toprytorcs mo moBoy Toro, Kak mopeanTh o goiaiap. Oba nrpoka
ONIHOBPEMEHHO HA3LIBAIOT [OJW, KOTOpPLIE OHM OBl XOTeIn MMeTh, 57 W Sy, Te
0< 51, S55<1. Ecam 57+ 53 <1, To UIpOKH TOIYYAIOT HAa3BAHHBIE JOJIU; €CIIH
S1 4 53 > 1, To oba urpoka HUYEro He MOAYIarOT. KaKOBLI paBHOBECHA IO JDIITY

B bTon urpe’

3. DaccMoTpuM Mogedb oJuronoann mo Kypuo ¢ n gpupmamu. DycTh ¢; 06HEM Mpo-
M3BEICHHON MPOAYKINKT (PUPMOU ¢ 1 mycTh ) = ¢ + -+ + ¢, — obmmun obbem
OPOAYKIUH Ha PHIHKE. JPEANON0KIM, 9T0 (PYHKIHA 06PATHOIO CIIPOCa UMEET B
P(Q)=a—-Q (nma Q <a,wnave P =0). Joxmuble 3aTpaThl GUPMbBI § Ha MTPOU3-
BO/ICTBO TIPOAYKINE B pasMmepe ¢; ecTh C(¢;) = ¢-¢; , TO €CTh HOCTOAHHDBIX 3aTpaT
HeT, a IpeflelbHble 3aTpaThl TOCTOAHHLI U PaBHLI ¢, IpudeM ¢ < & . PupMbl BHIOGH-
palT CBOM 0OHLEMBI TPOU3BOICTBA OJHOBPEMEHHO. JalluTe paBHOBECHE 110 DIy’

Yro 6ymeT IPONCXOIUTD, €CTN N CTPEMUTCA K 6€CKOHETHOCTH !

4. DaccMOTPHUM CJIeYIONNI KOHETHBIN BapuaHT Mozean ayonoaun 1o Kypro. [/lomy-
CTUM, 9TO Kaxkaad 13 (PpUPM TOMKHa BHIOPaTh, ITPOU3BOJNTE JI IIOJOBUHY MOHO-
MOJBHOTO OObeMa MPOAYKINN, ¢n/2 = (a — ¢)/4, aubo pasHOBecHBIT M0 KypHo
obbeM, ¢. = (a — ¢)/3. [pyrue o6beMbl MPOW3BOICTBA B TAKOW MOJAENN HEBO3-
MOXKHBI. DJOKas3aTh, 9TO DTa WIPa € ABYMA XOJaMW DKBUBaJeHTHa AUIeMMe 3a-
KIFOUEHHOT0: KaKAad (pupMa MMeeT CTPOro JOMUHHPYEMYIO CTPATErnio I B paB-
HoBecn 0be (PUPMbI OKa3bIBAIOTCA B MEHEE BBITOJHOM MOI0KEHNN, HEKETN B CUTY-

alnm, Korjia 661 OHU BLIOPATH COTPYAHIIECTBO (KOOTIEPAIIHO).
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5. DaccMOTPUM Mojelb ayonoanu no Kypro ¢ ¢pyukumen obparroro cnpoca P(Q) =
a— . IymeMm cInTaTb, 9TO (PUPMBI UMEIT aCCUMMETPUYIHLIE TIpefelbHble 3a-
TpaThl: ¢; maA [-onm ¢pupMmbl u ¢y 1[-on ¢pupmbl. Hro 6ygeT ABIATLCS paBHOBE-
cuem 1o Doy, ecan 0 < ¢; < a/2 nas kaxaou pupmbl! Yro ecan ¢; < ¢z < @, HO

2c0 >a+c?

6. DaccMOTPUM COBOKYIHOCTH WM30HMpaTenell, paBHOMEPHO paclpeleleHHbX BIOJb
"wneorornveckoro crekrpa’ cieBa (@ = 0) mampaso (@ = 1). OgHoBpemMento Ka-
KB W3 KAHINIaTOB Ha OJHY NOJKHOCTD (MOCT) BBIGHpaeT m1aTdhopMy KOMITaHI
(T.e. Touky Ha JuHum Mexay v =0 w x = 1). Usbuparern mabriogaoT BHIGOPDI
KaHMJaTOB 1 3aTeM KaiK /bl N30MpaTeb ToJoCyeT 3a TOrO KaHAnaaTa, b MiaT-
opma sBageTCAS GIMKaNIen K MO3UIMNA M30WpaTens Ha chuekTpe. Kcam mMeercs
nBa m3bmpaTend W OoHM BBHIOpanm, Hampmmep, maatdopmbl 1 = 0,3 w z; = 0,6,
TO Bce mzbuparenn, pacrnojoxenubie gesee v = 0,45 romocyroT 3a Kamamaara 1,
a Bce m30bMpaTenn IpaBee DTON TOYKM T'OJOCYIOT 3a KaHanWjaTa 2 W KaHAuaT 2
BLIUTPHIBAET BHIGOPHI € H) MPOIEHTaMU ['OJ0COB. ) PEANOJOKNAM, UTO KaH i 1aThl
XOTAT TOALKO ObITH BBHIOpAHHBIMU — B JI€NCTBUTEILHOCTH OHU HE MHTEPECYIOTCA
naardopmamu coBcem! Ecim mveercsa aBa kanamgaTa, TO KaKOBO paBHOBECHE TI0
IoI1y B 9UCTHIX cTpaTernax! Ecam mMeeTcsa Tpnm KanauaaTa, OTHIIINTE PaBHOBE-
cre 110 JoIIy B YUCTHIX cTpaTernax. Camraem, 9To JT00bIe KaHANAaTEl, KOTOPHIE
BLIOpAIN ONHY U TY JKe MIaT(gPOpMy TOPOBHY JEIAT TOJ0Ca, OTJaHHbIE 3a DTY MIaT-
(opMy, m 9TO HUYLM Cpenu JUAUPYIOUINX KaHIU1aTOB pasperalTcs ¢ MOMOIIBIO

HO,I[6pELCBIBELHI/I}I MOHGTBI) .

7. Jokazarh, uTo B~ [mremme 3axmaiovennoro” n B urpax ma puc. 65 un 66.

L M R L C R
T (074) (470) (573)
u (170) (172) (071)
i (o oy en) W {0006
ouc. 65 ouc. 66

HET paBHOBECUA TI0 33Hly B CMEIIaHHbIX CTpaTErmix.

8. DanlTu paBHOBECHE O JDIIMY B CMENTAHHBIX CTPATETUAX IS CIIEYIONIEN UTPBI, TPe /-

CTaBJICHHON B HOPMAJILHOU (popMe:
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9.

10.

11.

12.

L R
T (2,1
B (1,2)

Da KaXkIou m3 MByX (pUpM mMeeTcs mo onmon BakKamcuu. [lomycTtum, 10 pupMbI
npenJaraloT pa3iudHble 3apliaThl: (QUpMa ¢ OpeaaraeT 3apiaTy w;, NpudeM
%wl < wy < 2wy . IPEANONOKIM, ITO €CTh ABa pabOTHUKA, KAk ABIN N3 KOTOPBIX
MOXKET OOpaTUTLCS TOILKO B OHY (hupmy. IJabOTHUKN ONHOBPEMEHHO DPEITAIOT
obparutbcs B pupmy | nan dpupmy 2. Feanm B pupmy obpaiaercs TOILKO ONUH
paboTHUWK, TO OH MONyvaeT paboTy; ecin oba paboTHUKa OOpallaioTca B OJHY U TY
xKe pupmy, pupMa HaHIMAET OJHOTO PabOTHUKA CIYyIanHbIM 06pa30M U NPYTOU pa-
GOTHUK ocTaeTcs 6e3paboTHBIM (MMeeT HyJIeBOU BBIMTPHINI). JalauTe PaBHOBECHE

Mo JDIMY B UT'pe pabOTHUKOB, MPENCTABIEHHON B HOPMAJIBLHOU (POpME.

O6patutness  ObpaTturhes

B pupmy 1 B pupmy 2
Ob6paturhes
B pupmy 1
Ob6paturhes

B pupmy 2

(%wlv%vwl) (w17w2)

(w27w1) (%w%%w?)

3OKEL32LTB, 9TO OJsA paBHOBECHA T10 33Hly B CME€IIaHHBIX CTpaTErmix BEPHO CIENY-
omee yTBeEpXKIAeHne: cTpaTernm, Chi'paHHbIE B [TOJOXKUTEIHLHON BEPOATHOCTLIO B
PaBHOBECUN TIO 33Hly B CMEIMIaHHbIX CTPpaTErmiX BBIZKUBAIOT B IIpoHeEcce ITOCIE N0~

BaTEJIBHOI'O NCKJIIOYEHWA CTPOr'o JOMUHUPYEMBIX CTpaTeFHfI.

Ayxkrmon mepBon nennl. OmeHKN UTPOKOB 06HEKTa ayKINOHA YIOPSIJOYeHbl vy >
vy > -+ > v, > 0. YYacTHUKHU ONHOBPEMEHHO [elaloT 3afBKU, Ha3Hadas IeHy,
KOTOPYIO OHU TOTOBBI 3aIlTaTUTh 38 00HLEeKT. BLinrpoiBaeT HazHadnBImmn HanboOIb-
Yo HeHy, KOTOPYIo OH U IIATUT (B CIydae, €ClHu HECKONHKO yIaCTHUKOB Ha3bl-
BaIOT OJHY HaUBBICIIYVIO IeHY, OOBEKT TodydaeT TOT U3 YYACTHUKOB, Y KOTOPOI'O

HalnMCHbBbIIast OHGHKEL) .

Apvust A obramaeT eqWHCTBEHHLIM CAMOJETOM, KOTOPHIN OHAa MOMKET HAlpPaBUTh
[ aTaK! OHOW W3 TpeX Tenen. Y apMun B eCTh eINHCTBEHHOE 3€HNTHOE OpY/IHe,
KOTOpO€e OHa MOXKET YCTAHOBUTD s 3alnThl ofnou u3 mexen. llemmocts mean k

ecThb Vg, TaK 9TO vy > vg > vz > 0. Apmms A paspyimaeT meab TOXLKO, €CIH
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oHa aTaKyeT HE3AIUINeHuyo meab. Apmus A cTpeMuTces MaKCHMU3UPOBATH OXK M-
TaeMbInl yinep6 oT HamageHus, a B CTpeMuTCsS ero MaKCUMU3UPOBATh. OalJIuTe

PaBHOBECHE 110 33Hly B CMEITaHHBLIX CTPpaTermiax COOTBGTCTByIOIHefI UTPHI.
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I'taBa 2

/InHaMuYIeCcKre UTPhl C MOJIHOU
nHdopMaluen

2.1 ODos3unuoHHaA popMa UTr'PbI

Jpex e deM MepelTH HEMOCPENCTBEHHO K TeMe DTOU TIaBbl, MBI MOJKHLI CleJaTh He-
Ooabllioe OTCTYIIeHNE, Kacalollleecs TEPMUHOMOT I, TTOCKONBKY Mbl Oy 1eM BCTpeYaThCcs
TepMUHaMU MMOJHasd WHQOPMAIN, coBepllieHHas WH(pOpMallls, HeTlloaHas, HecoBepIlieHHasd
nrdopMalug u T. 1. ITo6bI n3bexaTh BO3MOKHBLIX HEJIOPa3yMEHUN, OTMETHM CIEIYT0-
1iee.

Nudopmalinontyo cTpyKTypy UT'Pbl MOKHO OXapaKTePU30BaTh HECKOILKUMI CIIOCO-
6amMu. JepBLIN TMOApa3ielsieT UTPhl Ha UTPHI ¢ COBEPIIEHHON W UTPHI ¢ HECOBEPIIEHHON
nrgopmarert. (XoTs MBI ellle He Jall CTPOTOTO ONpefeNeHns TO3UINOHHON (HPOPMBI
UTPBI, MBI KPATKO OMUCATN ee B Hadaie TI. 1.).

Y xascdoe undopmayuonnoe mnosicecmo odnomo-

weuno. B npomusnom cayuae uepa seasemes u2poti ¢ mecosepuennoti unbopmayueti’,

B uepe ¢ cosepuennot ungopmayuei

B urpe c coBepitiennon madopmalmen Kax bl NTPOK BCETa 3HAET TOTHO, B KAKOM
MecTe fepeBa UT'Pbl OH HaXOMUTCs, HET OTHOBPEMEHHBIX XOJ0B, 1 BCe UT'POKHU HAOII0Nat0T
XOIBI DPUPOJILI (€Can TaKOBbIE €CTh).

B uepe ¢ nenoanoti ungopmayueti® Ipupoda deaaem xod nepeoti u on wenabaodacm

no kpativem mepe odwum u3 uepoxos. B npomuewnom cayuae uepa seasemces u2poi ¢

Iperfect information
Zimperfect information.

3incomplete information
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noanoti ungopmayuedit.

Hrpa c memonnon nudopMalinen ABIAETCA UTPON ¢ HECOBEPIICHHON nH(pOpMAaInen, TaK
KaK TH(POPMAINOHHBIE MHOKECTBA HEKOTOPBIX HT'POKOB colepKaT Golee OTHOU BEPITHHDI.

Heobxonumo 0co6o mogIepKHYThH, ITO TEPMUH ~ HETOJIHAsS WH(POPMAINA WCIOAb3Y-
eTCs B JUTepaType YacTo W B CTAPOM CMBICIE, COTIACHO KOTOPOMY B UTpE € TIOTHOU
nrdopMalinen, Bce NTPOKN 3HAIOT MPABUIA UTPHI, a B IPOTUBHOM CIydae WI'pa Ha3biBa-
eTcs urpon ¢ menoxuon nndopmanmen. [To 1967 . 06 urpax ¢ memoanoun mudopMalnen
(B 9TOM CMBICIE) TOBOPUIN, KOTJa XOTEIN CKa3aTh, 9TO WX HEBO3ZMOKHO aHATM3NPOBATE.
Barem /Ix. Xapimanbu® 3aMeTit, 9To Jobas UI'pa ¢ HeIoIHON nH(popMalueil MoKeT ObIThH
nepedopMyInpoBaia KaK WTpa ¢ MOJHOU, HO HECOBEPINEHHOU MH(MOPMAINEN TPOCTO 3a
cveT NoGaBIeHNs HATAILHOTO X0Ma D PUPOIBI, KOTJa I PUPONa BLIOUpAET MEXK Y Pas3amt-
HBIMI TIpaBIIaMi. JojipobHee To >ToMy ToBoay ¢M. Rasmussen (1989).

Urax, paccmoTpum Tenepnb Goiee OApO6HO TO3UINOHHYO (DOPMY UTPHI.

DacCMOTPUM TIPOCTENTINN TIPUMEDP — UTPY  KPECTUKHU-HOIUKH —Ha Tojte 3 X 3. Je-

peHyMepyeM COOTBeTCTBYIONINE KIeTKN

11213
516
71819
Jynem obozHavaTh UTPOKOB, coorBeTcTBenno — X u 0. Torga mepeBo sTom urpsr

(B HeM MH(MOPMAIMOHHBIE MHOKECTBA OMHOTOYETHBI) OyAeT UMEThH BUJ, U300paKeHHbII
na puc. 1 (nudpul y pebep 03Ha9a0T HOMEPa KICTOK, B KOTOPLIX CTAaBUTCS COOTBETCTBY-
o X uan 0, a B Bepmmune, obosnadennon N |, Xo[ gefaeT O pupoaa, paBHOBEPOIATHO
(mampmmMep, TOAOPACHIBAETCA MOHETKA) BRIOUPAsA O9€PENHOCTD X0Aa. JPU ITOM HEOOXO-
VMO MMeTDH BBH[Y, 9TO NepeBo 0TOOpakaeT BCE BO3MOKHLIE XOLI, HE3aBUCHMO OT WX
Pa3yMHOCTH.

MbI He m3o6pakaeM DTO AepeBO MOMHOCTLIO, MOCKOIBKY OIEBUHO, KaK OHO CTPO-
uTcs. JazyMeeTcs, KaK TOJBLKO BHICTPAaNBAaeTCA PAJ N3 TPeX KPeCTUKOB AN HOMUKOB, TO
UTpa 3aKaHInBaeTCA W MOOEe MBI NI'POK MOMYYIeT, CKaKeM, OT Mpourpapmero 1 py6.nb
(moamap ...). B cayvae numdabeit, cooTBeTcTBYyIOMNIE BRIUT LI — 510 (0,0).

dopMaIbLHO TO3UIIOHHaS (POPMa UTPHI OIMCHIBAETCA € TIOMOIIBIO CIEAYIOMINX DJIeMEH-

TOB! CIIMCKa HUI'POKOB; Od€pe€Ba HUI'DBI; YKa3aHUA s KEL)I(,I[Oﬁ BEPIIMHBI HOMEPaA HUI'POKa

4complete information.

5 Ixon Xapuanbu (J. Harsanyi) — aaypeat Ho6enepckoli npemuu no skonomuke 1994 r.
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(maw DPUPOBL), KOTOPHIA JTOJKEH XOIUTH B DTON BEPIIUHE; CIIICOKA XONOB, NOCTYITHBIX
UT'POKY B KaKJON BepIINHE U COOTBETCTBUA MEXK Y XOMaMU N HEIIOCPENCTBEHHO CIeyIo-
IAMHI BepIIMHaMu; NHPOPMAIMOHHBIX MHOKECTB; YKa3aHUA BLINTPHIIEN B Kak 101 Tep-
MUHATLHON (OKOHYATENLHON) BEpINNHe; BEPOSTHOCTHOTO paclpeleNenus Ha MHOKeCTBe
XOJIOB B KaiK /O BeplInHe, B KOTOPOH XOJ JeJaeT O PUpoa.

Taxum o6pazoM, Mbl cauTaem®, 4To

1. I={1,...,n} — KOHEYHOE MHOKECTBO UI'POKOB.

2. Mbl mMeeM JepeBo UT'PhI ¢ KOHEYHBLIM MHOMKECTBOM BepIIMH X U KOHEIHBIM MHO-
KEeCTBOM XOM0B A .

D PpH DTOM JOJKHO OBITH onpeeneno orobpaxkernne p : X — {xU(} , koTopoe kaxmon
BEpIIUHE T CTaBUT B COOTBETCTBHE €INHCTBEHHYIO HEMOCPENCTBEHHO MPEIIIeCcTBY OO
Bepumny p(2), 3a UCKIIOYEHNEM HavalbHOU BEPIIUHLI g, Aas kKoTopol p(x) = 0. /la-
Jee — HeNnoCpeJCTBEHHO CJAeAYIONINe 38 T BEepPHINHLI TPUBUATLHO ONPENeNAITCS M0 p:
s(x) = p~'(x). Yrobsl y mac meiicTBUTENbHO ObLIa JpeBecHas CTPYKTYpa HeoGXoAnMo,
ITOOBI MHOKECTBO BCEX TPENIECTBYIONINX 1 MHOKECTBO BCEX MOCAENYTONX BEPIINH He

nepeceKaJnuch IJisA KEL)K,I[Oﬁ BEPIIMHBLL ¥ (OHI/I MOTr'yT OLITL Hafl,[[eHbI C IIOMOIIBIO I/ITepELHI/Iﬁ

SMer mpmiepxmBaeMcs 3Jech OBO3HAMEHMH, HCIONL30BaHHEIX B ydebHmke Mas-Collel, Whinston,
Green.
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p u s). MuoxecTBo TepMuHaIbHbIX (OkoHUaTenbHbix) Bepnn 1 = {z : s(x) = (0} .

3. [lanee mbi nomxubl umeTh orobpaxenue « : X \ {z,} — A, craBsamee B cooT-
BETCTBHE KaiKJOW BepIlnHe T , KpOMe HadalbHOH, XOH, KOTOPHII U3 HEIOCpPenCTBEHHO
[PeIeCTBYIOMEN BePIIMHbL p(x) TPUBOANT K & W Takol, d9rto ecan ', " € s(x) u
¥ # 2" 1o o) # alz").

MHoKeCcTBO BO3MOKHBIX XOJOB, NOCTYIMHBIX B Bepiimie @, ecTh c(x) ={a € A:a =
a(a’) mus mexoroporo ' € s(x)}.

4. Dabop mHPOPMAINOHHBIX MHOKeCTB H 1 orobpaxkenue H : X — H, crapsmiee
B COOTBETCTBHUE Kaxk 01 Bepimie (KpoMe TePMUHATLHON) WHPOPMATMOHHOE MHOKECTBO
H(z) € H. Wndopmanmonnbie MHOKeCTBa 00pas3yioT pasbuenne muoxecTBa X \ 7T'.
JeobxoanMoe TpeboBaHme: BCe BEPIINHBI, JeKalllie B OJHOM WH(POPMaINOHHOM MHOKe-
CTBEe MMEIOT OJHU W Te JKe JOMYCTUMble XOmbl, T.e. dopmarbho, c(x) = c¢(a’), ecan
H(x) = H(2'). Mbl MoxkeM, TakKnM 00pa3soM, ONPEIETUTh BHIGOP, KOTOPHIN JOCTYTEH

MTPOKY B WH(OPMAINOHHOM MHOKecTBe H :
c(H)y={acA:acc(x) nmn ze H}.

5. Orobpaxenne u : H — [ U {0}, crabsiee B cooTBeTCTBUHE Kak oMy HHPOP-
MalnmoHHoMY MHOXKecTBY H € H urpoxa (mam Dpupony, T.e. urpoka ¢ = 0), Ko-
TOPBIN MOJKEH XOMUTH B BEPIIWHE U3 DTOIO MHOXKECTBa. JyleM 0003HavdaTh depes
H, = {H € H : pu(H) = i}, Te undopMalionible MHOKECTBA, B KOTOPBIX OYepelh
XOo/la MPUHAIIEKUT UTPOKY 1 .

6. Oyukuns p: Ho x A — [0,1], craBsinas B cooTBeTCTBIE X0aM B HHMDOPMAIIHOH-

HBIX MHOXKeCTBax 3pI/IpO,I[bI BEPOATHOCTHU, YIOBICTBOPAIOIINE YCIOBUIO

p(Hya)=0 nua a¢ C(H)

Z p(Hya)=1 ¥V H € Hy
a€C(H)
7. Dabop Qpyuxumi Beiurpbimen u = {ug(:), ..., u,(-)}, w(-): T — R.
31ech creayeT 3aMeTHThb, 9T0, (POPMaILHO [OBOPA, Mbl ONPEJEININ BCe NJIA KOHed-
HBIX MHOXKECTB, HO JaHHBIE ONpeJeNeHns MOI'YT ObITH IlepeHeceHbl 1 Ha CAydal G6ecKo-
HEYHBIX MHOXKECTB (BEpIINH, XOI0B, HTPOKOB). JapucoBaTh IepeBo yKe ObLIo OB, pasy-

MeeTCsda, HEBO3MOXKHO (XOT}I7 BIIpPOYEM, KaK MblI BUIAUM, NaXKe A HpOCTeﬁmeFO BapuaHTa
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onc. 2.

"KPECTHKOB-HOIMKOB” DTO He O9€Hb MPOCTO), HO BCe (POPMATLHOCTH MOKHO OBLIO ObI
coOmocTr, NPUNHUCHIBasA, CKaKeM, BBLIUT'PBLINN HEe TEPMUHAILHLIM BepIIMHAM, a MTYTAM,
COOTBETCTBYIONIUM Pa3bIlPhIBAHNIO UTPHI.

Bax#uo Takike OoTMETUTBH, YTO Mbl OIPAHUYMBAEMCS PACCMOTPEHUEM U2p € NOAHOU
NOMAMDBIO, B KOTOPHIX UT'POKK He 3a0bIBalOT TO, YTO OHU paHbllle 3HAIM, BKAIOYad CBOU
cobcTBEHHBIE XOIbl, chnelanHble panee. Urpbl, n3obpaxkeHnHble Ha pUC. 2, TAKOBBIMU He

ABJIAIOTCA.

Onpegenenne 2.1.1 Hepa 6 nosuyuonnotd gopme nazvisaemes uzpoi ¢ co6epUERNOTU
undopmayuet, ecau KkaxncAoe UNGOPMAYUOHHOE MHONCECTIEO COCTNOUM U3 €AUNCTNE EHHOT
sepwunbl. B npomuenwom cayuae uepa nasvieaemces u2poi ¢ necoeepuwennot ungopma-

yuet.

S,ILGCI) MBI DOJZKHBI CAEJaTh OY€Hb BaKHOE€ OTCTYIIIEHNE N OCTAHOBUTLCA Ha HEHTPAJb-
HOM [JIs1 66CKO&JIHHHOHHOﬁ TEOpUN! UT'p NOHATUN CTpaTETUN. Cmpameawl — 3TO IIOJHBIA
BO3MOKHBIN IJIaH, KOTOpBIﬁ OIIUChIBa€T TO, KaK HUI'POK 6y,[[6T ,I[eﬁCTBOBaTB B KaXK IbIX
BO3MOZXKHBIX O6CTO}IT€JH)CTBELX7 Kor'la €My, MOXKET 6BITI)7 ompuaeTcia XOonThb.

C TOYKH 3peHUsA UT'PpOKa, MHOXKECTBa BO3MOKHBIX 0OCTOATEILCTB IpenCcTaBJICHbI Ha~
60pOM ero I/IHqDOpMELHI/IOHHBIX MHOZKECTB, IIPUYIEM KazxK o€ I/IHqDOpMELHI/IOHHOG MHOZKeCTBO
npeacraBiadeT pa3JuvdYHbIC pa3AUudUMbLE O6CTO}IT€JH)CTBEL7 B KOTOPHBIX €MY MOZKET ITOTPE-
6oBaTLCA XOINTh. Tem caMbiM CTpaTermsa Urpoka CBOAUTCA K OIMMCAHUIO TOI'O, KakK OH

IIJIaHNPYET XONNTHL B K‘CLQfC()OJI/L 3 ero I/IHqDOpMELHI/IOHHBIX MHOZK€eCTB.

Onpegenenne 2.1.2 Jycme H; — cemelicmeo 6cer UHPOPMAYUOHHBLE MHONICECTNE
uepora i, A — mnodcecmeo 6cex 603modcuuix rodos (deticmeut) 6 uepe, C(H) C A —
MHONHCECTE0 10006, 603MONCHLIT 6 unPopmayuonrnom muoxcecmee H .  Cmpameeus

uepora 1 — amo omoobpaxcenue s; 1 H; = A, maroe umo s;(H) € C(H) das rascdoeo

vV HeH,;.
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To, wT0 cTpaTerus — 5TO No.KbLT BO3MOKHBIN TLIAH HEAb3s HETOOIMEHNBATEH, OCO-
6eHHo, KaK MBI yBHIUM, DTO OyaeT BaxKHO B naabhentieMm. Otmpejenenrie T pOKOM CBOEN
cTpaTernn MoJ00HO HAMCAHWIO TTepell NTPOU WHCTPYKINH OTHOCUTENLHO TOT'0, KaK €T0
MpeCTaBUTENb MOXKET IeNCTBOBATDL, MPOCTO 3ariAibiBas B DTy HHCTpyKiwmio. im,
nHave, ompeeleHiie ITPOKOM ¢ CBOEU CTPATErNN MOKHO TPAKTOBATEL CJIeTYIOMNM 00pa-
30M: B KaiKJOM WH(MPOPMATTMOHHOM MHOXKECTBE HTPOKA ¢ HAXOMUTCS €0 areHT, KOTOPOMY
OH COOOITaeT, KaKOW X0/ MOJKeH OyJeT clelaTh DTOT areHT, eClI eMy IPUAeTCs TedaTh
XO[, T.€. Urpa ~JOUJAeT 1O COOTBETCTBYIOIIETO MHMOPMAIIOHHOI0 MHOKECTBA.

31ech OodeHb BaXHO WUMETL BBUIY clenyiomiee. Kak no.awbii Taan, cTpaTerus 9a-
CTO ONpeJelNseT AEUCTBUsA WT'POKa B MH(POPMAIMOHHBIX MHOKECTBaX, KOTOPBIE MOTYT
O6bLITDL faXke He MOCTUTHYTHI BO BPeEMs NENCTBUTENLHOTO Pa3bIlPLIBAHWS UTPHL. [ak B
KpeCcTUKaX-HOJMKaxX cTpaTerus urpoka () OMUCLIBaeT, B YaCTHOCTH, TO, ITO OH OyaeT
geraTh ecan Ha l-om xomy X chITpaeT B MEHTP. IO B NEUCTBUTEIHLHOU UTPE MOKHO
CBITPAThL BOBCE He B TMEHTP. JoJee TOTOo, CTPATerns NTPOKa MOKET BKIOYATH TLIAHBI
JTEUCTBUU, KOTOpPBle ero coOCTBeHHas cTpaTerus mneraeT HeyMmMecTHuMu. OmsaTh XKe B
"KpecTuKax-HoIuKax CTpaTerus UTCpoKa X BKIOYaeT OMUCAHWEe TOTO, ITO OH OyaeT
JelaTh MOCIe TOrO, 9TO OH ChITpaeT Ha TepBOM xony B "meHTp”, a (0 oTBeTHT B ~JI€BLIN
HUKHWE yroa , fnaxe, ecim X Ha MEPBOM XOAY UT'PAET ~ BEPXHUU JEBBIW . ITO, BO3-
MOKHO, KaXKeTCs CTPAHHBIM, HO UTPAeT OYeHDb BAXKHYIO POIbL B IUHAMUIECKOM CIyJae.
Hrak ere pas:

Crparerus — 5T0 no.4nblli BO3MOKHDLIN TIaH JeUCTBUH, KOTOPBIN TOBOPHUT, ITO UTPOK

6y,[[6T AeJaTb B KaXKIOM €I'0 I/IHqDOpMELHI/IOHHOM MHOZKeCTBeE.

DacCMOTPUM CIEAYIONIYIO TTPOCTYTO Urpy (puc. 3).

Y mepsoro urpoxa ase crparterun: H u T'. A y urpoka 2 ux 9eTbIpe; MOCKOILKY Y
Hero 2 mH(OPMAaIMOHHBIX MHOKECTBA, CIe0BATETHHO, KAk 1as CTPATerus MOJIKHa Olpe-
IeIATH XOM B KaKIOM U3 DTUX WH(POPMAIMOHHBIX MHOKECTB!

s1: H,ecmn 1-pm corpan H; H | ecom 1-pm coirpan 1

sy: H,ecmm 1-pm coirpan H; T, ecin 1-pin coirpan 17;

s3: 1, ecmm 1-pmt coirpanx H; H, ecin 1-pinn coirpanr 17;

s4: T, ecmm 1-pmt coirpanx H; T, ecin 1-pin coirpan 1.

OTmMeTnM 37m€Ch Ipe3BBIYAHO BaxkHoe o6cTosTenbcTBo. VMes mabop cTparernim xa-
KIOTO UTPOKA, MBI MOYKEM MOCTPOUTH HOPMAALHYIO (POPMY MTAHHOU UTPBI: TTOCKOIBKY

BBI60p NT'poKaMM CBOUX CTpaTeFI/Iﬁ onpenemsieT Xol B KaXK IOM I/IHqDOpMELHI/IOHHOM MHO-
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KeCTBe, 3HAYUT MOJHOCTHIO OMpeIenseT MyTh , MO0 KOTOPOMY OyIeT pa3BUBATHLCSI UTPA.

Hopwmanbmas dpopma urpbl, m3o6pakeHHON Ha pPuUC. 3 €CTh

S1 S9 S3 S4
H (a1,01) (a1,b1) (az,b2) (az,by)
T (as,b3) (a4,bs) (as,b3) (aq,bs)

Kax e mabop cTpaTernii ompejenseT TPaeKTOPHUIO ~ ABIKEHNA IO IepeBY W TeM
caMbIM, OllpeeaseT UCXO [ UTPHL.
Jpex e deM ob6paTuThCA K 6olee MOAPOOHOMY paccMOTpPEHIIo paBHoBecus 1Mo Hotry

npuBeneM TeopemMy CyIeCcTBOBaHWA.

Teopema 2.1.1 (Kuhn, 1953)7. B xoneunoti uepe ¢ cosepuennoti undopmayuet cyuie-

cmeyem pasrHosecue no Hawy 6 YUCTMBIT cmMpameuir.

Mpbl HadHeM co caeayoIero npuMepa, KOTOPBIN TOKaKeT, 9TO paBHOBECHE 10 JDILY
He BCerfa NaeT pa3yMHOe IIpeicKa3anie.

D puwmep (Mas-Colell, Whinston, Green). Pupma FE (entrant) — moBmIox —
paccMaTpHBaeT BOIPOC O TOM, BXOAUTD U Ha PBHIHOK, Ile B TEKYIINI MOMEHT eCTh OHa
emuHcTBeHHAs yKopenusinascs dpupma [ (incumbent). Ecan E pemaercs ma Bxom, To

I MoxeT oTBETHUTD ABYMA cnocobaMI: OHa MOXKET IpenoCTaBUTL BXO4, OTJaBasd 9aCThb

"Dycckmii mepesos craThn KyHa oM. cbopHUK ~DozunmoHHble Urphl”  (1967). Dopn pen.
H.H. Bopo6tsesa u M. H. Bpy6aesckoii. M.: Hayka — PusmaTrus.
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u. (0

i

NpeAoCTaBHTD

onc. 4.

CBOUX TIPOMIaK, HO HE W3MEHSS IeHy, 160 oHa MOXKeT BCTYIUTEL B XUITHUYIECKYIO BOUHY,
KOTOpas IpUBeeT K ~ npaMaTudeckoMmy’ cHumxkenmio mer. /lepeBo, cooTeTcTByIoOMIEE pac-
CMaTpUBaeMOU CUTyalnn, n306pakeHo Ha puc. 4.

CooTBeTcTBYyMOMAs HOpMaibias (popMa nMeeT caenyiommi By (puc. 5):

I
Bonma D penocTaBuTh
(ecimm "Bxon”)  (ecam "Bxox”)
Hem (0,2) (0,2)
E
6x00 (=3,-1) (2,1)

Jnc. 5.

31ech IBe CHTyalunm paBHoOBecus mo Hotry B 9mcTHIX cTparermsax: (HeT, BOWHA) W
(ma, TpesoCcTaBuTh). DO TepBasg U3 DTUX CATYAlnll — DTO He pasyMHOe TpejcKasanie:
dupma F MoxKeT IpeIBHIeTh, 9TO eCIn ofa m3bepeT "Bxon , To [, B IeHCTBATEILHOCTH,
n3bepeT "IpenocTaBUTL , T.€.  BOWHA, €CAU BXOHI -~ He 3aclyKHBAacT TOBEPHA.

[ns Toro, 9TO6LI UCKIOMUTEL CUTYAINN THIa (HeT; BOMHA, €CI Ja) Mbl PACCMOTPUM
"HPUHINTT TTOCAEOBATEALHON PAlMOHAILHOCTH : CTPATErus UTPhl JOJKHA TIPENIUCH-
BaTh ONTHMAILHBLIN XOJ B KayKJOW BeplinHe fepeBa. 1.e. eciam WIpOK HaXoAUTCA B
HEKOTOPOW BEpIINHE JepeBa, ero cTpaTernus JOJKHa MPelnChBaTL ONTUMATLHBIN BhI-

6Op7 Ha4dmHasi C 3TOU TOYKU, IIPU HaHHBIX CTpaTEruidx €ro OIIIOHEHTOB. B »>ToMm cMmbicie
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HET BXOJ
it )
u, 2 1

Onc. 6.

cTpaTerns ~BoOWHA, €CIN BXOJ TaKOBOW He ABIACTCS, MO0 IOCIe BXOa €INHCTBEHHASL
onTuMaigbHasa crparerus aas [ — "npegnocraBuTh”. B maimem mnpumepe, caeraTh Bce
OY€HBb MPOCTO: HAYHEM C TOr'O, 9TO ONpEAelnM ONTUMalbHoe moBejgeHue maaa [ B urpe
Ha DTalle ~'mocie BXoga’ —— DTO0, O9eBUIHO, IpesocTaBuTh . Temeph MBI MOXKeM OIpe-
JeIUThH ONTUMalbHoe HoBeaeHrne GUPMEL £ 10 DTOr0 MOMEHTa, ¢ Y9eTOM TIPEBU JeHIA
TOTO, ITO MPOU3OUIAET MOCIHE BXOMAA. ITO MOKHO CAETaTh, PACCMOTPEB ~PEIYINPOBAH-
Hyo”’ MO3WIHOHHYIO (opMy, Tie ~TMoCT-BXoAHoe” MpuHATHe pelienusa [ 3aMeHeHo Ha
COOTBETCTBYIOIIIE BEIUTPLIIIN, KOTOPbIE BOSHUKAIOT MPU ONTUMAILHOM ~ TOCT-BXOJHOM”
noBeernu pupmMbl [ (puc.6). A 270 yiKe mpocTelas 3aKada TPUHATAA WHITBI Y alb-
HOT'O PEIICeHNA, IPUIeM pellenne —  BXOm .

DTOT TUI TPOIENYPHI, KOTOpas HAYUHAETCA ¢ HAXOXKAeHUs ONTUMAILHOTO TOBEe-
HusA ”B KOHIIE UTPHLI’, & 3aTeM OINpe/eJeHns ONTHMAILHONO MoBeJeHnsA Ha 6ojlee PaHHIX
marax, B IPEIBUAECHUN TOr'0, 9TO OyAeT MPOUCXOAUTH Aajbllle HasbiBaeTCA OOPATHON
nHayKnner®. (DoadepKHeM, 9TO CKa3zaHHOe OTHOCHTCA K KOHETHBIM UI'DAM € COBEpIIeH-
HOW MHMOPMAIIIEH, T. €. KOHEIHBIM HT'PaM ¢~ OJHOBEPITHHHLIMI W HTHOPMAITHOHHLIMI MHO-
KeCTBAMN ).

Opgmaxo, mpexke 9eM OCTAHOBHTLCA Ha OOpaTHOW WHAYKINU Holee MOAPOOHO, MBI
JNOJKHBI OTMETHTDH CJeAyIollee HO0CTaTOYHO CYIIeCTBEHHOE 0OCTOATENLCTBO, Kacalole-
rocA CMeIaHHBIX CTpaTernil. A WMEeHHO, eCii MBI paccMaTPUBAIN UT'PLI B MO3UITHOHHON
dopme, TO UT'POKN MOTYT PEryJinpoBaTh CBOM YHUCTHIE CTPATETHH CIIOCOOOM, OTIHIHBIM
OT CTaHJIapTHOIO, B KOTOPOM HCIOIL3YIOTCA CMeIaHHble CTPATEerni, TPHUIHCHLIBAOIIIE

KEL)K,I[Oﬁ THCTON CTpaTernm nrpokKa (MHO)KGCTBO KOTOPBIX MOXET OLITL OYeHDh 6OJH)IHI/IM)

8hackword induction
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BEPOSITHOTEL TOTO, ITO UTPOK OYIeT el NrpaTh. B mo3unmouHon (popme MOABIAETCI BO3-
MOKHOCTH PAHOMU3AINN Pa3/elbHo B KaXJ10M WH(OPMAIMOHHOM MHOXKecTBe. Takon

c1ocob PaHIOMMU3allN IIPUBOIANT K cmpame2usim noeset?emm.

Omnpenenenne 2.1.3 B uepe 6 nozuyuonnot gopme 'y cmpameeus nosedenus uepora
i onpedeasem das waxncdoeo undopmayuonno2o mnoxcecmea H € H; u asvmepramusst

a € C(H) sepoamuocms N(a, H) > 0, npuuen Ean(H) Nila, H) =1 das scex H € H, .

OxasbBaercs (Kuhn, 1953; cm. Takxke, mampumep, JerTpocsi, ernkesud, Cemuna
(1992)), 9T0 mis WCp ¢ MOTHON MOMATHIO DTH [IBa THIA PAHIOMU3ANNN DKBUBATEHTHEL.
(Baxkmo momaepKnyTh, 9TO TOIHAS TaMATH WIPaeT 3/1€Ch KIFOUEBYIO POIb.) A MMeHHO,
[ JEOOON CTpaTeruy TMOBEJICHNs WTPOKa ¢, CYIIECTBYeT ero CMelllaHHas CTpaTerus,
Jatollas B TOYHOCTH TaKoe JKe pachpeefernne BHIITPBIMIEN s JoObIX cTpaTerui (cMe-
MIAHABIX W CTPATErWH MOBENEHNS ), KOTOPbIe MOT'YT WI'PATHLCA OTIeTbHBIME UTPOKAMI,
7 HaobOpoT.

IJTO COOTBETCTBHE MOKHO YCTAHOBUTL CACAYIOMINM OOpa3zoM. OJyiaeM, Kak Bcerjia,
0003HAYNTEL YUCTHIE CTpATErul UTPOKa 1 4depe3 §;. JYCTh 0; — HEKOTOopas ero cMe-
[MafHas cTpaTerud. JyAeM Ha3biBaTh HEKOTOPYIO BEPUINHY & JepeBa g BO3MOKHON
IS 8, €CIN CYIIECTBYET TaKOW Habop cTpaTernil § = (8;,$—;), ITO TPAEKTOPUSA, OIpe-
JenrseMas DTUM HabopoM, mpoxoauT depes s. OQ603HAYNM MHOKECTBO BCEX BO3ZMOKHBIX
s S; Bepinmu depes P(s;).

Nudpopmatnmontnoe MuokecTBo H HaszbiBaeTCs CYMICCTBEHHBIM S S;, €CIH OHO CO-
JNEePKUT HEKOTOPYIO BO3MOKHYIO A 8; BepiimHy. MHOXKeCTBO CyIIeCTBEHHBIX IS S;
THMOPMAITIOHHBIX MHOKECTBOM 0603HaINM depes R(s;) .

IDYCThL 0; — HEKOTOopas cMelllaHHas cTpaTerus Urpoka 7. lorga crparerus mosee-
HUA \; , COOTBETCTBYIOIAsA CMEIIAHHON CTPAaTEerun o, , OMPAEISeTCs CIeyoNM obpa-

som. Ecim H € R(o;), To

Z{s,‘:HeR(s,‘),s,‘(H):a} oi(s;)
E{s,‘:HER(s,‘)} Ui(si)

)\i(a,H) = (*)

Eciu H ¢ R(0;), To 3HaMeHaTeNb DTOW Apo6H 0OpaIaeTCs B HOMb, TOITOMY CTPATETHIO

A; MOXKHO OTIPEIeIUTEL TPON3BOILHO, HATIPUMED,

Mo, Hy= > oilsi).

{si:s;(H)=a}
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i U3 Uy

U,
T Dnc. 1.

ECJH/I )\Z — CTpaTerud moBeaeaus, To 0; MOZXKHO OIIpeENEINThL KakK
oi(si) = [[Mi(si(H), H).
H

JpHu DTOM A; OKa3bIBAeTCS CTPATErHeN MOBEJEHUS, COOTBETCTBYIOMIEN O;. JODTOMY B
Urpax ¢ TMOJHON MaMATHIO (& MMEHHO TaKne MI'PHI MBI I pacCMaTpHBaeM) Ge3pasindHo,
KaKIM CIOCOGOM paHJoOMU3NpOBaTh. TepMUHOIOIMYeCK MBI Beerja OyaeM TOBOPHUTH O
CMeITaHHbIX CTPAaTernsX.

B urpe ¢ menosnon mamMATHIO MOT'YT CYIIECTBOBATL CMeITaHHbIE CTPATErnn, IS KO-
TOPBLIX HET DKBUBAJCHTHBLIX UM CTPATElHN TOBEICHIIS.

D puwmep. (Osborn, Rubinstein). Dacemorpum urpy, msobpaxenuyio Ha puc. 7.

IDYCTH CMeITafHas CTpaTerus UIPOKa O OMPEAeIseT s CAey onnM oGpa3oM: ¢ Bepo-
ATHOCTLIO 1/2 wurpaercs L, a morom eme pa3z L, u ¢ BeposTHOCTBIO 1/2 urpaercs
R, a motom eme paz K. MWcxomom, coOTBETCTBYIOIEM DTOW CTpaTErWH, SBIISETCS
pacupegerenne (1,0,0,1) ma MHOXecTBe TepMUHAIBHEIX BEpIIMH. )0 TaKoll HOAXOJ
He MOXKeT ObITh obecliedeH HE OJHOU CTpaTeruell MOBEJCHUS: CTPATEerus IOBEICHUA
((p,1 —p),(¢,1 — q)) uEMTMUpPyeT pacmpeielerne Ha MHOKECTBE TePMUHAILHBIX Bep-
IIIAH, B KOTOPBIX UCXOJ COOTBETCTBYIONMH Uy , IMeeT BEpOATHOCTEL () B ciydae TOIBLKO,

ecim p=0 wm ¢ =1, no rorga Beposraocth (L, L) niun (R, R) ects 0.

2.2 OO6paTHag HUHAYKIINA 1 KOHEYHbIC UT'PLI C COBep-
meHHon nH@oOpMauen

[as Toro, 9To6LI BHUMaTEIbLHEE TTOCMOTPETH Ha OOPAaTHYIO WHAYKIUIO B KOHEYHOW UI'De
¢ coBepIleHHon nH(pOpMaliel, HadHeM ¢ OlpeleJeHns ONTUMATLHOTO ~ IeUCTBAS B IIO-

CIeIHNX BEPUINHAX A€pe€Ba, I'1€ MIPUHNMaECTCA peEICHUE (T. €. TeX BepUInH, OJA KOTOPLIX
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MOCTEJOBATENN — DTO TOJNLKO TePMUHAIbHbIE BEPIINHDL). DellleHne, TPUHITMAaeMOoe U PO-
KOM B TaKOW BEpINNHE, He 3aBUCHT YiKE OT CTPATErMIeCKOI'0 B3aUMONCHCTBHUS U TTOTOMY
SBISAETCS TTPOCTON 3aadel TIPUHATUS PEIenns. 3aTeM Mbl MOKEM 00paTUTLCA K IIPE]l-
nocjieiHen” BepiinHe U HallTH ONTHMAaILHOE PellleHne TaM, MPEABU A, eCTECTBEHHO, XOI,
KOTODBIN OyeT chaedad B mocaeqnen Bepimae. U Tax najee.

DaccMoTpuM puMep (puc. 8).

O6parHas WHAYKIUA TaeT HaM cuTyanuio ( oy, oz, 03 ):

o =R, o03=(a, ecim | urpaer R),

r, eciu 1 urpaer [

o3 =1 r, ecau |l urpaer R un 2 urpaer a
[, ecan 1 urpaer R u 2 urpaet b
ObpaTtum BHUMaHWE Ha TO, 9TO DTO €CTh paBHOBecme 1o Homry. Do ecTh u erre

PaBHOBECHUA IIO HSHly B YHUCTHIX CTpaTermiax:
03 =

nJanm

03 = r

O,I[HELKO MOZKHO IIPOBEPUTL, 9TO OHU HE Y NOBJIECTBOPAIOT IIPUHIAITY HOCJIG,I[OB&TGJIBHOﬁ

PalTOHAJBbHOCTH. O6HI6LH TeopeMa 31€Ch BBINIAINT CJaeyIOoInM 06pa30M:

Idpenioxenune 2.2.1 B uwboi kouneunoti uepe ¢ cosepuenmnot unpopmayueti 'y cy-
wecmeyem cumyayus pasnosecus no Hawy 6 wucmoir ecmpameeusr, Komopas moducem
Ooimb watidena ¢ nomowpro obpamuoti undykyuu. Jodee Mo20, €CAl KU 00UH U3 ULPOKOG
ne umeem 0duHaKo6ulr Gblupuiuwiet Hu 6 0dHOU U3 MEPMUHAALHBIL 6EPUWUN, MO CYULE-

cmeyem eduncmeennoe p.H., womopoe moxncem Gvimv noayueno marxum o0pazom.

2.3 CoBeplilleHHOEe TMOA-UT'POBOE PpPaBHOBECHE MO
SlcliinYg

DacCMOTPUM CHUTYAINIO, KOTOpas y Hac yiKe 6blTa ¢ BXOAOM B PBIHOK. JO Temeph MO-
nudunmpyeM ee crerka, cantas (cM. Mas-Colell, Whinston, Green), 4o Tenepn mocie

BXo/a 00€e (PUPMBI MOT'YT BHIOWPATh, BOEBATDH WM HET (IPUHATH) (puc.9).
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Hcxonnan urpa

1
L R
2
-1
a
S b
6 5 0

-1
4 7

IlepBas penyunpoBalnas urpa

1
L R
-1 5
5 4
6 4

Bropan peaynupoBanaasn urpa

nc. 8.
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Hopmaabras ¢popma UTPEI ¢ 0MHOBpEMEHHBIMNI XoAaMu (TTocie Bxoga F ) ects (puc. 10)

I
Bonmna Jet
sotina (-3,-1) (1,-2)
E
Hem (—=2,-1) (3,1)

Onme. 10.

B neit pasuosecwe mo Homry — oro (HET, HET)

Herpyano mpoBepuTh, 9TO B NCXOAHOU UT'Pe €CTh 3 paBHOBECHA IO JBIIY B YUCTHIX
crpareruax( og, oy ):

((meT; npuHATL ecan BXOH), (BolHa, ecin F BXoauT)),

((meT; BoltHa, ecam BXOn), (BoWHa, ecin FE BXoauT)),

((Bxom; IpUHATEL ecaw BXOM), (IPUHATH, ecin £ BXommuT)).

JepBble aBe cTpaTerun AaA F 10BOIBHO TIYIbI, HO CTpaTErun — 5TO, 110 ONpeene-
HUTO TOJHBIN TLIaH.

3ameTnm, 9T0 (MPUHATL, IPUHATEL) — eanucTBernnoe p.H. B urpe ¢ ognoBpeMentbiMu
XO[JaMHE. JODTOMY, €CTECTBEHHO OKUAATH, 9TO 06€ PUPMBI CHITPAIOT ~MPUHATE , CIETYS

3a BxogmoM F . Do ecam 1o Tak, To dpupma F 0TKHA BXOIUTH. JODTOMY JOTHKA
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MOCIETOBATENLHON PATTHOHATLHOCTH TOBOPHUT, ITO TONLKO MOCIAEIHEE PABHOBECHE MOIKHO
ObITH Pa3yMHBIM MpeAcKa3aHneM.

Nrax nepengem k popMaIbHBIM OMPEIETEHUIM.

Onpepgenenne 2.3.1 Jod-uepoii® uepor L'y 6 nosuyuonnoti gopme nasvicaemes maxoe

noddepeso depesa ucrodnoti uepvl, wmo:

(1) eeo nauaabnas 6epuwuna — 0dHOMOUEUNOE UNPOPMAYUONHOE MHONCECEO, U OHO
codepocum ece nocaedyowue (nenocpedemeenno u dadee) 3a wel 6epwUNBL U

moabko ux,

(2) ecau sepwuna x aexcum 6 nod-uepe, mo ece sepwunvt ' € H(x) mooce aexncam

6 amot nod-uepe, 2de H(x) — undopmayuonnoe muoxcecmeo, codepipcawee x .

Da pucynke 11 aBe mom-urpbl — caMa WT'pa W UTpa ¢ ofHoBpeMeHHbiMu Xogamu. O6b-

CAVMHEHHAA MYHKTUPOM YaCThb N€PEBa HE ABIACTCA HO,I[—I/IFpOﬁ.

3aMeTnM, 9TO B UI'Pe ¢ COBEPIIEHHON MH(pOpMaIliell KaX nas BepimHa (KpoMe Tep-
MUHAJILHON ) WHUIHNPYET TOA-UTPY.

Jlerxo BugeTh, 9TO B COOTBETCTBUN € OIPEENeHIEM CTPATENNH B TO3UITNOHHON UTPE,
T06as CTpaTerns NTPOKa B MO3WIIMOHHON UTPe WHAYIUPYET CTPATETUIO B MOA-UTPE, TTO-
JIY9FaIOIIyIOCA CYKEHNEM NCXOIHON CTpaTern Ha WH(OPMATTMOHHbIE MHOKECTBA NTPOKA,

OKa3bIBaloIllnecda B IOA-UT'PeE.

“subgame
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Onpegenenue 2.3.2 Cumyayus (nabop cmpameeui) o = (01,...,0,) 6 uepe 6 nozu-
yuonnoti gopme 'y nasvieaemesn cosepwennvim (nod-ueposvin) pasuwosecuem no Howy,

ecau ona undyyupyem pasmosecue no Howy 6 waxncdoii nod-uepe.

lNaree Mbr must kpatkocTu Oyaem mucath CIIH BMecTo 7coBepitertoe mo-urpoBoe
pasnosecue 1o Homy”1?. 3amerum, uro CIDH asusercsa p.H., no ne kaxgoe p.H. apns-
erca COOHM,

B xomeunnix urpax ¢ cosepitennon wmipopmarmen mMuoxectso CIIH coBmamaer c

MuoxKecTBOM p.H., KOTOpBIE MOTYT 6LITH MOXYIEHBI € TTOMOITHLIO OOPATHON WHIYKITHH.

Idpenioxenune 2.3.1 B awboi voneunoi uepe ¢ cosepwennoti undopmayuet 'y cyuwye-
emeyem CIIH 6 wuemovir empamezusz. Feau 6ce sbiu2pbiiit 6CET u2poKo6 Pas3iuunbl 6

410061 ()6y$ MEPMUHAABHBIY BEPWURAT, TTHO OHO e&uncmc&enno.

s onpenenenus muoxkectBa CIIH B obmmen (Koneunon) nunammdeckon urpe g,

mporeaypa o6paTHON MHAYKINE MOXKeT OLITL 00600IIeHa CIeyIoNnM 06pa3oM:

1. Hawmmaem ¢ Komita mepeBa WT'PBI, U OTpefieisieM paBHOBecus 1o Homry miist Kaxmon

n3 "KOHIEBLIX  MOJ-UTP, T.€. MOJ-UT'D, He NMEIOIIX COOCTBEHHBIX MOI-ITP.

2. Buibupaem ogmo m3 paBroBecuu mo Hormry B Kaxkgon m3 5THX ~KOHIEBEIX  MOI-UTP
I paccMaTpPUBAaeM PEIYIIPOBAHHYIO UTPY, B KOTOPOU DTHU ~ KOHIIEBLIE IOA-UTPHI
3aMEHAIOTCA BBIUTPLIMIIAME, MTOXYYalONIIMUCA B DTUX TTO/-UT'PaX, KOT/Ja UTPOKH M-

IOJB3YIOT 9TU paBHOBECHEIE CTpaTer'nu.

3. DoBropsem maru 1 w 2 18 peayInpoOBaHHBIX UTP. I POMOIKAEM DTY TIPOIETYPY 10
Tex Top, mokKa He 6y a1y T ompeaenenbl Bce xonbl B urpe I'py . Habop xomnoB B Kaxk nom

3 nH(OPMATTMOHHBIX MHOKecTB urpbl 'y obpazyer CIIH.

4. Ecan vy Ha oHOM W3 IIaroB IIpoliecca He BO3ZHUKala MHOKECTBEHHOCTEL PaBHOBE-
cuu o Homry, To momydennoe COIH emmncrBenno. Feam xe mMmoKecTBEHHOCTD
paBHOBECUT WMelda MecTO, To MHOKecTBO Bcex CIIH momyvaeTcs ¢ moMorbio mo-
BTOPEHUS DTON MPOTEAYPHI IS KaKI0I0 BO3MOKHOI'O PAaBHOBECHS, BOSHIUKAIOIIETO

B paCcCMaTpUBa€EMbBIX TTON-UT'PDax.

0sybgame perfect Nash equilibrium
H3ameTum, uro CODOH HasbiBaeTCa MHOT A TaKke aGCOMOTHBIM paBHOBeCHeM (CM., HApHMep, De-
TpocsH, 3enkepnd, Cemuna (1998)).
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Jpeanoxenune 2.3.2 Jaccmompun uepy 6 nozuyuonnot gopme 'y u nexomopyio ee

nod-uepy S. Ipednoaoxcum, wmo nabop o°

cmpameeuti asasemes CIIH 6 nod-uepe
S u nyemv 'y — pedyyuposannas uepa, obpazosanwnas 3amenoti S mepMUHAIbHOU

6 EPUUNOT ¢ BLIULPLIULAMIU, PAEHLLUL ELLUPLIULAM, 603HUKGOWUM npu uepe o> . Toeda

(1) 6 wobom CODH o wepw Ty, 6 xomopoii o°

— amo nabop cmpame2ut, KOMopbie
uepaomes 6 nod-uepe S, rodvl uUePoK06 6 UNPHOPMAYUOHHBLY MHONCECEAT 6HE S

doascnvt obpazosvisams CIIH uepor fE ;

(2) ecau 6 — CIIH 6 I'g, mo nabop o, npunucvisaowui rodvl 6 cOOMEEMEMEUU
c 0 6 ungopmayuonnvir muosxcecmear uz S u rodv 6 coomeememeun ¢ & 6

ungopmayuonnvir mroxcecmear ene S seasemes CIIH 6 I'p .

JllokazaTelbcTBa DTUX MPEIJIOKEHUN MOXKHO HAUTH, HalpuMmep, B ydebnnke Mas-
Colell, Whinston, Green.
DaccMOTPUM MOIIM(PUKAIIIIO HAIIETO MPUMepa. O PEIOJOKNM, ITO €CTh ABE TacTh

pBIHKa, ABe HUIIM Majas Huiia (M.H.) u 6oxbimas muma (6.1.) (cM. puc. 12).

E

HeT

L.H.

Jnce. 12.

Yro6wr mantn CIIH paccMoTpum BHavade ~MOCT-BXOMHYIO W MOA-UTPY. 3AeCh IBa
paBHOBECHS 10 DDIIY B YNCTHIX CTpaTerusx (6.H., M.H.) U (M.H., 6.H. ).
B m06om COIH B oToM MOA-UTpe MOTKHO WHIYTIHPOBATHCA OHO M3 DTUX PABHOBECUN

o IoIry. IPENoNOKIM CHadara, 9To GupMbl UTpaoT (6.H., M.H.), a ClIeJI0BaTeIbHO
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peaymupoBaHHas Urpa OymeT uMeTh Bui, n306paxennnin na puc. 13. B stom crydae F

BBIOUPaeT BXOANTH, caenoBarenbiio, COIH — oro (o, o5 )=((Bxom, 6.1.), (M.H., ecin
E Borura).
E
HE BX. BX.
0 1
2 -1

Jne. 13.

Bo BTOpom ciydae penyrnmpoBaHHas UT'pa IpeacTaBieHa Ha puc. 14

E

e )

Caenosarensiio CIIH (og, o7 )= ((me Bx., M.1.), (6.H., ectn F Botmen).

DazyMeeTcs, KaK Bcera, ne Bce Tak mpocto ¢ CIOIH. DacemoTpum caenyionyo nrpy
(Rabin (1988)) (cm. puc. 15).

B "koop mumarnmonnon urpe” ¢ oqHOBpEMEHHLIMI XodaMu Mex 1y | u 3 urpokamMu Tpu
paBHoBecus no Homry: nBa B 9UMCTBIX CTpaTernax, MpUBOASIINX K BuurpbimaM (7,10,7)
U paBHOBECHE B CMEIIAHHBIX CTPAaTerusx, gaioliee BoATpbimm (3.5, 5, 3.5). Ecam Mo
BBIOWpPAaEM paBHOBECHE, B KOTOPOM UT'POKE | 1 3 YCIEITHO KOOP IUHUPYIOTCS, TO UTPOK 2
urpaet L, awurpox 1 — R, oxugas Bururpoir 7. Ecan xe Mbl BeiOmpaem nedd ek TuBHOE
paBHOBeCHEe B CMEITAHHBIX CTPATErnsIX, TO UTPoK 2 chirpaeT K, a 1 — cuoBa L, oxmmas
BRINTPHITT 8. JodTomy Bo Becex CIIH urpok 1 urpaer R.

Ho ... Tem me memee urpoky 1 6yaeT ocMBICIEHHO CBITpaTh [, ecim OH He yBHIET
BO3MOKHOCTH KOOPMHAINE Ha 3-€M IIare, a MOodTOMY OXHJaeT BRIUIPHII 31, HO Omaca-
eTCs TOTO, 9TO UT'POK 2 MOKET BEPHUTH, ITO MPU UT'PE Ha 3-eM Iare OyaeT JOCTUTHYTO

a¢hppekTrnBHOE pPaBHOBECHE.
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(8,6,8)

(0,0,0) (7,10,7) (7,10,7) (0,0,0)
Jnce. 15.

CyTb 31ech B TOM, 9TO TOJ-UTPOBOE COBEPIEHCTBO  MpeNoJaraeT He TOIBKO, ITO
urpokn oxuaaoT p.H. Bo Bcex mog-urpax, HO TakkKe W 9TO BCE UTPOKU OKUAAIOT 00HO

U Mo JHce paBHOBECHE.

2.4 DpumMepnl

1. HMyomoausa no IllTtakeanbbepry. OIra cuTyainms — MOIUMDUKAIUA TYOTOIAN O
Kypmo, paccmorpennon mamu B 1a1. 1. Temepsh MbI camTaem, 9TO €CTh JHAep, KOTOPBIT
JefaeT XO[ TEPBBIM. 3aTeM, 3Has DTOT BLIGOP, APYTON BBIOOD UTPOK METaeT CBOU XOI.

Urak, urpa mporekaeT caegayrommmM o6pa3oMm:

1) ¢pupma 1 Boibupaer ¢ > 0;

2) dupme 2 CTAHOBUTCS M3BECTHO DTO ¢p , U MOCTE DTOTO OHA BLIOHpaeT ¢y > 0;

3) BBIUTPHINT (PUPMBIL i €CTh

TG, ;) = ¢:(P(Q) — ¢),

rie P(Q)=a—Q; Q@ =q + ¢, ¢ — NocTOsAHHbIEe TIpeeNbHbIe 3aTPATHI.
Jlas maxoX geHus paBHOBECUA 3/eCh MBI BOCIIOAbL3yeMcs oOpaTHON WHAYKIHen. Boi-

9UCAUM BHavaJge (PYHKIINIO pearnpoBaHnA (PUPMBI 2, pelrras 3a1ady

max ma(q1,¢2) = maxgala — @ — g2 — ]
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Jlerko BumeTh, 4TO
a—q —c

2

To xe camoe 6bimo w B caydae pyomoann KypHo. OasHWIla, OTHAKO, B TOM, ITO DTO

Ry(q1) =

deticmeumenbnas, a He TUnoTeTHYecKas PYHKIUA pearupoBanus (pupMel 2.
dupma 1, ecrecTBeHHO, TaKkKe MOKET BBIYUCIUTD DTy (PYHKIUIO pearnpoBaHus, a
clenoBaTeabHo, 3anada puPMbl 1 Ha TIepBOM ITare BBITVIAINT TakK:
a—q —¢
maX?ﬁ(Qh Rz(%)) = maXQl[a — a1 — Rz(%) - C] = maxqy———_
9 9 91 2
4TO AaeT

a—cC a —cC

D pubbLib B cayvae ayornoaunn mo [[lTakearnbepry:

q =

a—cC

2

(a = ¢)? (a —¢)?

-9 =Fgim="g

m =

a—cC (a—c)2

3 9
3TOT IpuMeEp IMMoKa3bIBacT CYIIECTBEHHOE pa3jJnine MeX Ny NPpUHATHEM €INHOJMIHOT'O

3aMeTnM, 9To TpuOBLIL B ClIydae myornogunu 1mo KypHo: %(a —¢)

pEIentsi W PEMienns NP HECKONbKNX YIaCTHUKAX. J3AeCh  JUIIHAsS WHQOPMAIIAS I
UIpOKa W 3HaHWE TOrO, YTO APYrHe UMEIT 6ogbiie WHMOPMAIN, MOIYT YXYIIHTE 110~
JIOJKEHIe UTPOKa.

2. DocaegoBarenbHbm Topr (Rubinstein, 1982).

DaccMoTpuM cienyroiryto urpy. Urpoku 1 w 2 Toprytores o pasgene 1 moamapa: 1-
BII TIpearaeT HEKOTOPBIN CIOCo6 [eleHns, 2-oi anbo MpUHUMAET >TO MpeIoKeHue,
JubO HET; ecou HeT, TO OH TpeiiaracT CHocob AeleHns, a l-uiil mpuHuMaeT, Aubo HeT,
... Kaxkgoe mpemjokenne 3aguMaeT OJUH TIEPUOJ, HO MPU DTOM €CTh JUCKOHTUPY O

MHOKUTENb. UTak, popMalbHO pacCMOTPUM CAEVIONIYIO TPEX-TIEPUOIHYIO UTPY.

(la) B mawane l-oro nepmoga urpok 1 mpemnraraer ”cBoto om0’ §; Jorapa, OCTaBIsS

1 — s; urpoky 2.

(Ib) Urpox 2 mpunuMaeT TpejioKenre, TONJa UI'Ppa 3aKaHINBAETCs, JNO0 OTKIOHAET

ero. B aTom ciaydae urpa nepexomuT Ko 2-oMy TEPUOIY.

(2a) B magane BTOpoOro mepmoma WIPOK 2 TpeaiaraeT AOTI0 Sy, KOTOPYIO MOXydaeT

nrpok 1, octaBass cebe 1 — s5.
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(2b) Urpox 1 ambo mpurnMaeT Tpeinoxenue, 6o wer. B mocremmem ciydae nrpa

epexonnT K 3-eMy Tepruony.

(3) Urpoknu B 3-em nepuoje noayvator goan (s, 1 —s), 0 < s <1, npudem s 3ajman

OK30I'€HHO.

Mpu1 6ymem pemaTh 3a4ady ¢ HOMOIILIO OOpaTHON MHAYKINW. BHadane BbramcaseM,
9TO MPOUCXOAUT, €CAU [AeN0 AOXOAuT 10 2-oro mepuoga. HWrpok 1 mMoxeT moay<auTh
§, €CI OTKJIOHUT Sy, HO CTOMMOCTE TIPH DTOM OyjeT s (B CPaBHEHUE C MPEIbLIYIITIM
(BTopbiM) neprogom). ClenoBaTernbHo, NTPOK | TPUMET $5 TOTHA W TOJBKO TOT 1A, KO
89 > &8 (cumraeM, 9TO IPUHUMAET, €CIH PABEHCTBO). SHAYNT, 3a]a9a NT'POKA 2 COCTOUT
B BBIOOpE MeX Iy noxydenieM | —ds (mperaras mepBoMy UTPOKY Sz = 8 ) I MOTY IeHHeM
1 — s B cregyromemM meprone (mpemraras sp < 0s). JnckonTwpoBaHHAs CTOMMOCTD
nocrennero " nencTBus’ ecTh §(1 — s), 9To Membie deM | — §s, a moTOMY 2-0U WT'POK
BO 2-OM Tepuojie peraraeT Sy = 0s.

Takum 0b6pazoM, ecau urpa MOXOAUT 10 2-0r0 MEPUOa, TO 2-0U UTPOK TMPEIIOKUT S5
u 1-BI UTPOK MPUMET DTO MpeToKeHHe.

Oanako 1-bill UPPOK MOKET MPEABUAETH, 9TO UTPOK 2 MOKET MOIydnTh 1 — 85 BO
BTOPOM Tepuoe, OTKIOHSIS MpelIoKeHne §1, HO ~CTonTh” 270 OyaeT Toabko 6(1 — s3)
B ClefyolleM Tepuoae. SHad9nT 2-0 NIPOK NpUHUMaeT | — s; Torja M TOALKO TOrja,
korga 1 —s; > 6(1—s3), mm 59 <1 —48(1—s3).

JodpToMy 3ajada 1-oro Urpoka B nepmoge 1 cOCTOMT B BLIOOpE MEXKIy IOLY<IeHHeM
1 —4&(1 — s3) B oToMm mepuoge (mpempnaras | — s; = §(1 — s3) wrpoky 2) u monydennem
s5 B crenyiomieM mepuoge (mpemraras 1 — sy < §(1 — s3) urpoxy 2). [uckonTupoBanmas
CTOMMOCTD MOCAEHEro ecTh 455 = 62s, 9To Menbine, dem | — §(1 —s3) = 1 —6(1 —ds).
3HaIUT, ONTUMATBHOE TTPEIOKEHNE B IEBOM Teproe ecTh s = 1 — (1 —s3) = 1—4§(1 —
ds). CrenoBaTenbHo, Ha MEPBOM X0y 1-bIil UTPOK MpeIaraeT §;, 2-0i MIPUHIAMAET >TO
npengoxenue u moayaet | — s§. Taxum 06pasoM, BLIMTPHIIT UTPOKOB ecTh 1 — § + §2s
1 § — 6%5, COOTBETCTBEHHO.

3amnada. Jlokaxkure, 9T0 ecin 65 UTPa MPOJOTKATACH OECKOHEUHO (31€Ch YiKe
HeT DK300€HHO 3aJaHHOTO § ), TO UTPOK | Ha l-oMm mmrare mpenpoxun 661 s* = 1/(1 4+ ),
ocTapisa Bropomy | — s* =4/(1 4+ &) u Bropoit Urpok MpUHsLI ObI DTO TPETOKEHNE.

3. ”MuBcTopst u 6auk” (Diamond, Dybvig, 1983). DpencraBum cebe cienyrornyio

CUTYalWuIo. ,ﬂBEL MHBECTOPaA BKJaIbIBAIOT ITO D AOJLIapOB B OanK. 3ELHK MHBECTUPOBAJI
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Jnc. 16.

DTH JEeTO3UTHI B JOJATOCPOYIHBIN MpoeKkT. Keanm ”dopc-maxopabie” ob6cToOATETHLCTBA 3a-
CTABIAIOT GaHK JUKBUINPOBATL CBOM WHBECTUIINN [0 TOTO, KaK MPOEKT ~ CO3peBaeT
TO OH MOXKET MOKPLITL cymmy 21, rae D > r > D/2. Ecau 6ank MO3BOJSET MPOEKTY
"cospeTs’, TO poeKT npuneceT 2R, rne R > D .

Ectb 2 maTel, Korga BKIaIIUKN MOTYT 3abpaTh CBOW BKIaj: maTa | — mo ”cospeBa-
uns’, gata 2 — mocte. [las TpocTOTHI cunTaeM, 9TO HET NUCKOHTHpOBanmsa. Kcam oba
BKJAT9MKa 3a0WpaioT BKIAIBI B MOMEHT 1, To oba MOIyvaloT MO r W WI'pa 3aKaHdnBa-
eTcs. Ecan Torbko onnn BRIagdnk 3abupaeT B MOMeHT 1,To on moxydaeT [), a BToponm —
2r — D . Haxkomer, ecin o oWH BKJIA MUK He 3a0UpeT B MOMEHT |, TO TIPOEKT CO3peBaeT
n o6a BKIaMInKa 3abUpaioT B MOMEHT 2, TO Kax Abiu moayvaeT mo K. Feam Torbko ommn
BKJIAI9MK 3abWpaeT B MOMEHT 2, To on noayvaetr 2R — D, npyronm norydaer D . Fcan,
HaKOHEIl, HI ONUH He 3abupaeT B MOMeHT 2, To 6aHK Bo3BpalaeT 1Mo R KaxkIoMmy.

llepeBo sTon wrpnl m3obpaxeno Ha puc.16. JedopmaibHo, NId MOMeHTa | UTPY

MOZKHO TOTIBITATHCA W300PasuTh ClIeAyIonmM obpaszoM (cM. puc. 17):
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3abmpaTh HET

3ab6upamo r,T D, 2r — D
Hem 2r—D,D (tar 2)

Juc. 17.
[ast momenTa 2 nurpa mzobpaxena Ha puc.l8:

3abmpaTh HET

3abupamo R, R D.2R—D,D

Hem D.2R—D R, R

Juc. 18.

Haumem ¢ momenta 2: Tak kak R > D (n 2R — D > R), To "3abupats’ cTporo

2 2
nomurupyeT “Her”. 3mauuT enmnctsentoe p.H. — 510 (3a6paTh, 3ab6paTh), gaBas BbI-
urpeitm (R, R). D0CKOIBKY HET MMCKOHTA, TO MOKHO TPOCTO TOACTABUTEL B ~HEPBYIO

urpy” (em. puc. 19)

3. H.
3. r,r D, D 2r — D
H. 2r—D.,D R, R
Juc. 19.

Tax xak r < D, 1o 2r — D < r, u Mbl mMeeM 1Ba p.H., natormne Borurpeimm (r,r) u
(R, R), a uMeHHO:

1) o6a Briagunka "6eryt” B 6aHK B MOMEHT 1]

2) 0ba 3abupaioT B MOMEHT 2.

DJepBoe MOKHO WHTEPIPETHPOBATEH KaK ~0eXaTh B OaHK : eCHW BKIAJYNK BEPHUT B
TO, ITO APYIOU MOGEXKUT, TO €My TOxe Hajlo HeXKaTb, XOTsS, KOHEIHO, 06OUM JIydIle

TTOMOXK MaTh.

2.5 ODoBTOpAIOOINECI UTPHI

DacCMOTPUM CIEIYIOMNHI BapUaHT AMIeMMBl 3aKkiioderntoro (puc.20). DyneM ca9uTaTh,
YTO UIPa TMOBTOPAETCSA MBaXKAbl, TpUYEeM, UT'POKU HAOMIONAIOT MCXO[ MepBOIO PO3bI-

I'phbila 4O TOI'O, KaK Ha9MHaECTCA BTOpOﬁ. C"H/ITELGM IIOKa, 9TO HET NUCKOHTa 1, IIOOTOMY,
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BBIUTPHBILNIN €CTH IIPOCTO CYMMa BBII/IFpBIIHGﬁ B II€epBOM 1 BTOPOM pa3bI'PEIBaHM, T. €. MBI

nMeeM nejao C ,ﬂByXHepHO,ﬂHOfI nJanm ,I[ByXHlELFOBOﬁ ,I[HJIGMMOﬁ 3aKJIOY9EeHHOI'O.

Ry R
Rl (171) (570)
RQ ( 75) (474)
Suc. 20.

Caenyst Tou goruke CIOIH, KoTopas y nac 6pita paree, TOCMOTPUM, ITO TPOUCXONNT
Ha BTOPOM Trare urpbl. flcro, aTo mexon urper Broporo imara 6yaet p.H., T.e. (Lq, Ly).
A 5To 3HAYUT, 9TO Wrpa Ha MEPBOM IIare CBOJAUTCA K TOMY, 9TO K KakKJOMY DIEMEHTY
MCXOMHON MATPUIBI HYKHO NOGABUTH BBIUTPLIIN BTOPOro Imara, T.e. (1,1).

Taxkum obpazom, MaTpuila CTAHOBUTCA

(2,2) (6,1)

(1,6) (5,5)
a B menr p.H. equncreenno — (L, L), smaunr COIH B oT0l ABYyXIIAroBoll AuiemMmve
3akmodentoro — 510 (Ly, L2) na 1 mare u (L, Ly) — Ha BTOpOM.

Teneps oTBIevweMcsi Ha BpeMs OT ABYKPATHOTO MOBTOPEHWS WIPhl. JycTh G =
(Ar,..., Agiug, ..., uy,) — cTATHYECKAS UTPa ¢ TOTHON WHMOPMAITER, B KOTOPOU T POKI
OIHOBPEMEHHO BBIOGUPAIOT XOABI (; W3 CBOUX MPOCTPAHCTB cTpaTeruil A;  cooTBETCTBY-

TOIIIe BRIUTPBIIN €CTh U;i(d1, ..., a,) . Dyjaem HassiBaTh (¢ — "6a30Bol” UTPOTL.

Onpegenenue 2.5.1 Kowneunoi nosmopswoweiica uepoi G(T) 6azosoi uepvr G nazvi-
saemces uepa, 6 komopoti G paszviepvicaemes T paz u neped wauwasom kaxcdoeo oue-
Pedino20 Po3viepoluld ULPOKAM U3EECMHBL UCTOIbL 6Cex NPeduldyuusr posviepoiwed, m. e.
UBGECTNIHBL CIMAPMERUU, UZOPAHHBIE ULPOKAMU, U NOAYUEHHBLE SbLUPLIWY. Bbluepviuiuy 6
uepe G(T) onpedeasiomes kar cymma (winw JUCKONMUPOSANNASL CYMMA) 6LIUPLIWLET Ha

xaxcdom waze.

3ELCCMOTp€HHaﬂ BbIIE CUTyallld Ha CaMOM [NeJ€ XapaKTEeEpHa 1M OJ5 O6H16FO CIyvadsd.

dpenaoxenne 2.5.1 Fcau 6azosan uepa G umeem eIuUHCMEEHHOE PABHOGBECUE NO
Howy, mo das w6020 koneunozo T nosmopswowascs uepa G(T') umeem eduncmeennoe

CIIH: na kaxcdom waze uepaemes p.H.
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DacCMOTPUM Teleph CUTYyallnio, Korjaa 6a3zoBas urpa (¢ UMeeT HECKOIHLKO PaBHOBECH

(Gibbons).

Ly My, Ry
Ll (171) (570) (070)
Ml (075) (474) (070)
Rl (070) (070) (373)

3neck 2 pasuoBecus o Hotry B amerwix crpareruax (Lq, L2) u (Ry, Ry).

I PpennonoxKuM, 9TO >Ta UI'pa IMOBTOPAETCA ABakKAbl, MPUIEM HCXOJ MEepBOH HUIPbI
U3BECTEH [0 TOTO, KaK pasbilpbIBAETCA BTOpaf. /laf MAC 6aJNHCHO, UMO MONCEM CYUE-
emeosams CIIH, 6 xomopom na nepsom waze uepaemes (My, My). D10 TOT cambrin
HIOAHC, KOTOPBIN BaiKeH g Hac, MOCKOALKY OH, TaK CKa3aTh, pa3feaseT AyX TOro, 9TO
IPOUCXOMUT B CIydae GECKOHETHOI'0 pasbirphblBaHua urphbl G .

Kax u pambine (mockoabky peds nget o CIIH) npeanoraraem, 970 UTPOKH CINTAIOT,
9TO MCXOJ BTOPOro posbirpbimia — 5To p.H. 6asoson urper. Boobie roBops, MoxKHO
PeANoNOKITE, YTO UIPOKU MOYM OKUAATH, 9TO PasdUIHbLIM MCXO4aM | orama OyayT
COOTBETCTBOBATh pasHble NCXOMBLI 2-0I'0 DTalla. O PeAroNoKuM, HalPUMEpP, 9TO UTPOKH
oxupaoT, 9To (R, Ry) OyaeT ucxonoM, ecan nepsuiil ncxoq 6utr (My, My), wo (L1, Ls)
ecau OJMH U3 8 OCTaBIIMXCA ObLI MCX0J0M | sTama. B sTom caydae urpa ma l-om mare

CBOIUTCA K UT'DE,

Ly M, Ry
Ll (272) (67 1) (17 1)
Ml (176) (77 7) (17 1)
Rl (17 1) (17 1) (474)
3aech (3,3) mobaBreno K BLIATphIaM, cooTBercTByionmM (My, M) un (1,1) — k 8

OCTATBLHBIM DIEMEHTaM MCXOJHON MaTpPUIIhL.

B sron urpe yxe 3 p.H. — (L1, Ly), (My, Ms), (Ry, Rz). Dtn tpu p.H. cooret-
creyior COIH B nepBonavtaxbron mosropsioniencs nrpe. Obozmatunm ((w, x)(y,z)) —
HCXOMBI B IOBTOpPSIOIeNcsa nrpe — (w,x) — ma l-om mare, (y,z) — Ha 2-oM. DaBHOBe-
cue (L, Ly) coorBercTByeT ”coBeprnentomy noja-urposomy” ucxony ((Li, L2), (L1, L2))
B moBToOpsiomerics nrpe.  Amnagrormwno p.H. (Ry, R2) cooTBeTcTByeT ”COBEPIIEHHOMY
nog-urposomy” wmcexony ((Ry, Ry), (L1, L2)) B moBropsiomiencs wrpe. IJTH JBa WC-
xoma mpocto Hacaenyior p.H. 6azoBonm mrpni. Ho Tperunm mcxom — wauwecmeenno

dpyeotii:  (My, My) — coorBeTcTByeT "coBepiniennomy mnoj-urposomy” (CD) mexomy
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((My, M3), (R1, Ry)) B mOBTOpSTIOMIENCS NTpe, T. K. TPEABUIUMBIN’ WCXOT 2-01'0 [Tara —
>1o (Ri, Ry) Beaen za (My, My).

Wupivu croBaMm, KooIepaluio MOKHO AOCTHYb Ha 1-oM mmrare (O mcxoma MOBTOPSIO-
mencs urpbl. A 5T0 yKe naeT npumep Gogee obmen npupoabl: ecan (¢ — cTaTHdecKas
urpa ¢ noaHon mHpopMmanuen n MHoxkecTBeHHbIME p.H., TO moscem cymecrBoBaTh CO
ucxon B urpe G(T'), B KoTopon nHa Jio6oM 1mare ¢ < T ucxoq mara ¢ — He ABIAETCS
p-H.

OCHOBHOI BBLIBOJ| 3/1eCh TaKOH — yTPO3bl WIM OGEIIaHusa, KOTOPHIM MOXKHO BEPUTH
B OyayleM, MOIyT BINATHL Ha TeKylllee NoBejeHne. BTopoll BBIBOX, OJHAKO, COCTOUT
B TOM, 9TO ~TIOJ-UT'POBOE COBEPIIEHCTBO” MOXKET He BOILIOMATH JOCTATOYHO CUALHBIE
onpegenenus " mpasgononodus”’. [osops, mampumep, o CI ucxone ((My, My), (R1, R2))
MBI TIPEIOIArain, 9TO UPOKN UpeaBuisT, 9To (R, Rz) OygeT MCX0H0M Ha BTOPOM
mare, eciu ucxo meporo mara osir (My, Ms), a (Lq, Lz) — mcxomoM BTOporo Imara
UTPBI, €CIH 060N APYTol 13 8 0CTaBIINXCA NCXOM0B BOZHNKaeT Ha mepBoM mare. Ognako
urpa (L1, Ly) Ha BTOpOM IIare MOKeT MOKa3aThCsA JOCTATOYHO Tuymoi, ecin (Ry, Ry) ¢
BRINTPLIIEM (3,3) Takke BO3MOKHO B pAaBHOBECHN Ha BTOPOM Imare urphl. /laree Moxkmo
paccy&aaTh crepyiommmM obpasom. Ecau (Mg, M) He cTamo mcxogoM mepBoro Iiara,
Tak Kak (L1, L2) TpPenoloKnTenbHo OyjieT UIpaThes Ha BTOPOM IIare, TO KaikK AbIH
UT'POK MOXKET CINTaTh, 9TO ~€TO IPOILIO, TO NPOILI0” 1 NpeAnodTuTe bHas 111 060X
nrpokoB cutyanns (R, Rz) momkua pasbirpbiBaThes Ha 2-M miare. Ho ecan Ry, Rs)
OyJeT MCXO0J0M 2-T'0 Iara IocKe JI000ro MCXoa pPO3bIIphIa, TO MPOMNajaioT CTHMYJIbI
urpath (M, My) wa 1-M mare: posbITpeill 1-ro mara CBOANTCA TTPOCTO K J10OaBIECHIIO
K Kaxk oMy ucxony (363). A Torga L; ecTh aydmmit oT9eT urpoka ¢ Ha M; urpoka j.

Ipex e 9eM NepenTn K 6€CKOHETHBIM MOBTOPAIOMINMCA UT'PaM, BEPHEMCH K HAIIeMy
olpeeNeHnio 1 BBeneM KooppuimeHT auckKonTrupoBanud. CauTaeM, 9TO UTPOKH JANCKOH-
THPYIOT OyAyIIre BBHIUTPBININ ¢ oOmmUM AuckonToM 6. Hnorga 6bBaeT ynob6HO paccMa-

TPUBATH HE MPOCTO CYMMAapPHBIU BBIUT PHIIIT

T
Z 5t_1ui(at),
t=1

HO HOpPMUPOBAThL €I'o AJsd TOr'o, ITOOLI pPacCMaTpUBaTh CPEAHIOI ITOJE3HOCTH 3a IIepuod,

T. €.
1-6 &
1 — o7

t=1

5t—1ui(at)
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— CpeHIN AUCKOHTHPOBAHHDIN BHIMTPHINI (3a mepno). OH mokasbBaeT, CKOIBKO HYKHO
IIATHTH UTPOKY ¢ B KaiK JOM TePHoie, YTOOLI O MOJIYUNI TOT Ke CyMMapPHBIN BBINTPHIIIL.
Ecin 7 Iuremma 3akaodennoro” pas3blpbIBAeTCS OMUH pa3 — TO HYKHO ~ CO3Ha-
BaThca . Kcam paspirpriBaeTcs KoHedHoe €UHCIO pas, TO HMOA-UTPOBOE COBEPIIEHCTBO”
TpebyeT B MOCAETHUHN pa3 ~ Cco3HATLCA , a oOpaTHasdA MWHAYKINA TOBOPHUT, UTO €INHCTBEH-
moe COIH — o710 "cosmaBarhes” Bcerga. Eciam nrpa passirpbiBaeTcs 6€CKOHETHOE THCIO
2 2
pa3, To "cosnarhesa’ octaercs CIIH. Doxee Toro — 5T0 eMHCTBEHHOE paBHOBECHE Ta-
Koe, 9TO UI'pa Ha Kak oM Iare _He MEHAeTCsS B 3aBUCHMOCTH OT TOTO, YTO UIPAIOCh Ha
npeasiaymux marax. Ho ecanm ropusont Geckomeden u 6 > 1/2, To, Kak MBI yBUIUM
v v L 9
HITKe, CleqyIommi Habop cTpaTeruil okasbiBaeTcs Toxe COIH: "MorgaTs” (koomepupo-
BaThCsA) Ha 1-OM Iare 1 mMpoaoIKaTh ~“MoIIaTh’ (KOOMEpUpOBaTHCA) N0 TEX TOp, TOKa
HUKTO He Tpefal. Kcau ToIbKo KTO-TO Ipejal, TO Jajlee TpelaBaTh BCEr/Ia.

D puwmep.

C"H/ITELGM7 9TO 2Ta UI'Pa pa3bIl'pbIBacTCA ABaxKAbl, 1 YTO BBIUT'PDBIIIN — OUCKOHTUPO-
BaHHasdA CyMMa BbII/IFpBHHGﬁ.

Ecan ora urpa passirpbiBaeTcs oiuH pa3, To 31ech 3 pasuopecus: (M, L), (U, M) u

<%U, %M), <%L, %M) ¢ Bumrpbimavn (4,3),(3,4) u <%, %) COOTBETCTBEHHO. 37€eCh

3aICh <%U,%M> O3HA4YaeT, YTO C BEPOATHOCTHIO % urpaetrcs " U7 m ¢ BeposaT-

HOCTBIO % - urpaercs " M 7. DddexTuBnpii Habop BHIUTpLITen (5,5) He mocTu-
xum. OQnHako B ABYXIIAroBoil urpe ¢ & > 7/9 caenyrommin Habop cTpaTeruil sSBIs-
erca CODH: "Urpars (D, R) wa nepsom mmare. Ecan ncxoqn mepsoro mara (D, R), To
urpath (M, L) Bo BTOpOM Imare; ecim mcxon mepBoro mara — ue (D, R), To urparh
((3/7U,4)TM),(3/7L,4/7M)) na Bropom mmare”.

D0 TMOCTPOEHNIO, DTU cTpaTerun ncnoab3yT p.H. na 2-om mare. OTkiaonenue nTon
cTpaTeruy Ha 1-oM Iare yBeImdnBaeT TEKYITHH BRINTPLIIT Ha | U yMeHbIIaeT eIy ole
BBLIUTPBIIN UTPOKOB | u 2, cooTBercTBenHo, ¢ 4 nau 3, no 12/7. Dosromy urpok 1 me

O6yneT OTKIOHATHCA, ecn | < <4— %) d mau § > 7/16, a BTOpol He 6y 1eT OTKIOHATHCS,

ecan 1<< —%)5 wm 6 > 7/9.
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NneeT mMecTo caenyiotiee yrounenune: ecin B 6azoBon urpe (G €CTh HECKOILKO PaBHO-
Becnil o Dairry, To MoxkeT cymecTBoBaTh CIDH B mosropsiomencs urpe G(T') Takoe,
aTo mas awboro t < T mcexon imara t me sBIseTCsS paBHOBecweM To Joiry. B Gec-
KOHEYHO MOBTOPAIOINIMXCA UI'PaxX CIpaBeanB GoJee CHILHBIN pe3yibTar: Jake ecin B
6azoBon urpe (G ecTh eIMHCTBEHHOE DABHOBECHE IO JDIIY, TO MOKET CYIIECTBOBATD
C9I9H 6Geckomnetno MOBTOPSIONIENCS UTPHI, B KOTOPOU HIUKAKON ~ MO-TIIATOBLIN  WCXOI He
6yleT paBHOBECHEM IO JDIITY.

HNrak paccMoTpuM BapuanT ~ JUIEMMBbI 3aKII0YEHHOTO” , TIOBTOPSIOIIECHCA 6ECKOHETHO,
npudeM s Jaroboro ¢ mucxomsl ¢ — 1 OpeabIAyIiero Imara UCpbl W3BECTHLI [0 Hadala

pasbirphiBanms 1mara ¢ .

Ry
Ly (1,

1 )
Rl (0,

Ly
1) (5,0
5) (4,4)

DazyMeeTcs, B GECKOHETHOM caydae yike 6e3 MUCKOHTUPYIONET0 MHOKUTENS He 0001-

THUC.
Omupenenenne 2.5.2 Fcau 6 — woadpduyuenm duckonmuposanus, mo npueedenmas
CMOUMOCTMb OECKONEUNOT NOCACIOBAMEADHOCTRIU 6BIUPOIWET T1, T2, ... €CMb

o0

Z(St_lm.

t=1

B wamem BapmanTe amIeMMBl 3aKIIOY9EHHOTO MBI MOKaKeM, 9TO ~ Koolepalus’
(R1, Ry) wa xKaxnom mare MoxeT 66Th CIIH GeckoHe HO MOBTOPSAIONIENCS UTPEI (XOTA
eIMHCTBEHHBIN PABHOBECHBIN MCXon B GazoBonl nrpe — 210 (L1, L) ). A umemnno, ecin
UTPOKH KOOTIEPUPYIOTCS CETNOHA, TO OHU KOOTEPUPYIOTCS W 3aBTPa W T. ., & B TPOTUB-
HOM cIy¥ae OHH UI'paioT ~IIoxoe” paBHOBECHE.

D PEeNoIOKUM, 9TO WUT'POK ¢ HAINHAET UTPY, KOOMEPUPYSAChH, W TPOMOIKAET TaK
TOJBKO U €CIU TOILKO 06a NTPOKa KOOMEPUPOBAINCH Ha JI0O0M TpeablayineM mare. Pop-

MaJbHO €TI0 CTpaTermda OoIMMChbIBacTCA CJIENYIOMNM 06pa30M:

Urpats R; wa l-m mmare. Ja tmmare t, ecam Bce mpefwiayimue ¢t — 1 mexoma 6nuim

(R1, R2), urpath R;; B IpoTUBHOM ciydae urpaTth L; .
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DTO TaK HasbiBaeMas mpuzeepras CTpaTerus (cTpaTerus Hepekiodenus). Hcinm
UTPOKHU TIPUIEPKUBAIOTCSA DTON CTPATETNN, TO B OECKOHETHO MOBTOPSIIOIIENCS UTPE PaB-
HoBecHbIM ucxojoMm 6yaeT (R, Ry) ma Kaxgom mare'®.

Mer BHAYATE TOKaKEM, 9TO €Il ¢ JOCTATOYHO OJU3KO K 1, TO DTO ecTh paBHOBECHE
o JDIMY B GECKOHETHO MOBTOPSIOMIENCA UTPe Mg 060UX UTPOKOB, TIPH,IepKUBATOINXCS
oron cTpaTeruu. A zarem mokaxkewm, ato »to CIIH.

Y106BI TOKa3aTh, 9TO DTO €CTH PABHOBECHE TIO DTy B HECKOHETHO MTOBTOPSIIOMIENCS
urpe, TPEIoNIOKIM, ITO 1 -bIl UTPOK MCIOAbL3YeT TPUTTEPHYIO CTPATErHIO, N TIOKAKEM,
9TO echau § JAOCTaTOYHO OAM3KO K 1, TO Mg j-0ro WIrpoKa JAY9IIHM OTBETOM OyjeT
TOXKe TPUMEHATL TAaKylo CTpaTernio. lak Kak Wrpok ¢ 6ymer mrpath L; Bcerma, Kak
TOJBKO Ha KaKOM-TO IIare ncxoj orandaercs oT (Ry, Rz), TO Jy9duimM oTBETOM j-0T0
OyneT Toxe WrpaTh L; Bcerja mocte mapyienns (Ry, Ry). T.e. ocrarocsh onpenernTn
JYQIUU OTBET J-OI'0 UT'POKa Ha 1-OM Iare u Ha BCEX IIaraxX TaKWX, 9TO BCE MPebI IyIIe
opin (Ry, R2). Urpa L; mact 5 mwa 5ToM mmare, Ho TEPEKIIOYUT Ha ~HEKOOIEPATHBHOE
noBejierre” wrpoka ¢ (a smaduT m j ) HaBcerga. CiegoBaTerbHO, Ha JOOOM GV IyIIEM
mare BeMpLII OyaeT 1; Tak kak 1 4+ 6 + 6%+ -+ +--- = 1/(1 — §), To mpuBenennasn
CTOUMOCTH TIOCIeJOBATEIAbHOCTHI BbIMFpLHHefA ecth Hh+ 4+ §? +..-=5+ % .

C apyrou ctoponsl, oTBeT [, naeT BHIUIPHINN 4 U aHAJIOIMYHLIN BBIGOD Mexny L;
u R; Ha ciepyromewm mare. DycTb V' — IpuBeleHHas CTOUMOCTb BBIUIDBIIIA J -OI'O
HIPOKa, €CIi OH NrpaeT onTnMalbHO. Eeim mrpa R; omrtmmarnbha, To V = 4 4 0V .

CaemoBaTernbHo,

A4
C1=4

Ecmm L; omrtmmaabma, To V = 5 + 1575 clefoBaTelbno [, onTHMalbHa B TOM I

v

TOJBKO B TOM CJly4Yae, €CJan

1 >
1—46—

el

d+ g o>
T35 RN >

DycTh Tenepb (¢ — Wrpa ¢ TOJHON NHPOPMAIIIEN, B KOTOPOU UTPOKU OTHOBPEMEHHO
BBIOUpaoT Xoabl. Ecam nawma 6azosas urpa G, 1o G(00,d) — 2T0 Seckoneuno noemo-
pavwascs uepa, B kKoropon (¢ TMOBTOPSETCSA BCETa, U Y UTPOKOB OO KO>(PPUITTEHT

nuckonTupoBanus o . /s mo6oro ¢ mcxonnl npeabayimux {— 1 maros HabI01al0TCA 10

12Boo6rme roBops, TPETTEpHBIE CTPATEr N JOTYCKAIOT HEOJHOKPATHEIE MePeKTIOYeHIA ¢ OTHOTO XO1a
Ha ApYrofl. YkazaHHad CTPaTernsA HAa3BIBAETCA MHOTZA KECTKOH (WM XKeCTOKOH) cTpaTermen (grim
strategy)
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HadaJa [Iara {. BLIMIpLIN KaX10ro UIpoKa — IpUBeleHHas CTOUMOCTL €I'0 BLIUTIPbI-
IIIel.

Kax xopoiio uzBecTHo, B 110601 UI'pe CTpaTerud — HOJHBIA IL1aH feicTBus. B craTu-
YeCKOI Ur'pe ¢ NoAHOoN nH(pOpMalell — DTO IPOCTO X04bl. B JuHaMuKe, pazyMeeTcs, Bce

CJOXKHee. CKEL)KGM B ,I[ByXHlELFOBOﬁ JAUIeMMeE 3aKII0ICHHOT'O CTpaTEeI' U0 MO2KHO 3allucaTh

Kak namepky (v,w,x,y,z):

v — Ha l-oM TIare;
W — XOMUTh W, ecan ucxon o (L, Ly);
r — xomuTh ¥, ecan — (L, Ry);

y — xoauTh y, ecin — (Ry, La);

z — xoauTh z,ecin — (Ry, Ra).

ITO MOKHO TIpeCTaBUThL cebe, Kak Habop KOMaH areHTam: l-bIil XoAnT Ha | mare,
2-011 — Ha BTOPOM M T. J.

B nosropsomenics urpe G(T') nin G(o0,d) ucmopus uepvy do waea t — 10 "3a-
ch” XOJOB MT'POKOB Jo ara ¢. B komedno mosropsiomencs urpe G(T) ninm Gecko-
HewHo moBTOpstorencs urpe (¢(0o0,d) empameeus uepora OMUCHLIBaeT JIeNCTBIE UTPOKa,
KOTOPBIE OH MpeATTPUHIMAET Ha Kak oM Iare, I Jo6on BozMoxaon nctopun. (B stom
CMBICJIE ICTOPUA COOTBETCTBYET MH(POPMAIMOHHOMY MHOXKECTBY: KakKAasd MCTOPUA TIPU-
BO/JIUT K BIIOJHE OTPeeJeHHOMY HHPOPMAIHOHHOMY MHOKECTBY (OJAHOTOUETHOMY ), & Ka-
KAOMY THGOPMAIHOHHOMY MHOKECTBY (ONHOTOYETHOMY) COOTBETCTBYET BIIOJIHE OIpe-
JENEHHbBI Ty Th (MCTOPHS ), KOTOPBIN IPUBOINT UMEHHO K DTOMY WHMOPMAIMOHHOMY MHO-
KeCTBY ).

Aas woneuno noemopsioweiica uepvt G(T) nod-uepa, nauwunawowascs wa waee t +
1, — amo koneuno nosmoparowancs uepa, 6 xomopoti G pazviepvisaemes T —t pa3z, u
rkomopas oboznavaemes G(T —1).

B G(00,6) kancdas nod-uepa, wavunas ¢ waza t+ 1 — udenmuuna G(o0,8). Hep,
nauunarowures ¢ 1+ 1 cmoavko e, ckoavko ucmoput. Jazymeemes waxcdas nod-uepa
OCMBLCAEHHA BMECTIE ¢ Npedblcmopuet.

Taxum obpazom, 3aech, Kak n parnee, paBHoBecue no Homy ssasercas COOH, ecan
COOTBETCTBYIOIINE CTpATErl UT'POKOB 0OPa3yloT paBHOBECHE IIO DIy B JIOO0H MOJ-
urpe.

COOH sBasercs yrodnennem pasHoBecus 1o Homry B ToMm cMmbIicae, 9TO cTpaTeruu

UTPOKOB JTOMKHBI, BO-TTEPBBIX, 06pa30BbIBaTh paBHoBecue mo Horry, a kpome Toro, ”BoI-
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1 4 5 u;
Jnc. 21.

NepKIBATL JOMOIHATEILHLIN TECT — B MO-UT'Pax.

Bepuemcsa k amiemme 3akIOYEHHOT0 W K TPUTTEPHON CTPATErHH, PacCMOTPEHHON
BbIIIE. 37eCh BCEe MOA-UTPhl MOKHO pa3buTh Ha 2 IPYIIILL:

(1) mog-urphl, B KOTOPHIX BCE MCXOMBI MPEIbLIYIIX maros 6oum (Ry, Ry) n

(2) moA-UTphl, B KOTOPHIX XOTA ObI ONWH 13 TPEIbIAYIINX 1cXo10B 661 He (R, Ry).

Ecan urpoku mcnoabsyoT TPUTTEPHYIO CTPATErWio BO BCell urpe, To 1) crparTernn
UTPOKOB B TOJ-UT'PE MEPBOU T'PYINBI TOXKE OKA3LIBAIOTCA TPUTTEPHBIMI CTPATETUAMM,
KOTOpBIe (pOPMUPYIOT paBHOBeche 1o Hotry Bo Beell urpe; 2) cTpaTerun UTPOKOB B TO/I-
Urpe BTOPON IPYIILI TPpocTo ~HaBewno” moBTopsioT ~morraropoe” pasroecue (Ly, L),
KOTOpOE TaKkKe ABIACTCA PaBHOBECHEM BO BCel UI'pe. DodTOMY paBHOBecue mo Hoimy B
TPUTTEPHBIX cTpaTermwix sBiagercs CIIH.

Dabop BLIATPBIMIEN (X1,...,T,) HasbiBaeTca docmudcumnvim B 6azoon urpe G ecan
OH ABJAETCS BBIMYKJION KOMOWHAIINEH BBINTPLIMIEH B CUTYAIUAX B YUCTHIX CTPATElHIX
urpel . Ha puc. 21 nsobpakeno MHOKECTBO JOCTHKUMBIX BBIUTBIIICH B IHIEMME 3a-
KJIIOYEHHOT'0 — DTO MapaleJorDaMM.

Cpeduuii sviuepviw, (3a nepuod) GeCKOHETHON IMOCHEI0BATENHHOCTH BBHIUTPLITIER

1, T2, T3, ... IPHU JaHHOM Kod(PUINEHTe TUCKOHTUPOBAHUS § €CTh

(L—8)) &'
t=1

3pel/IMyHIGCTBO CpEAHETO BLIUTPbIIA IO CpaBHEHUIO C HpI/IBG,I[GHHOﬁ CTONMOCTBIO B
TOM, 9TO Cpe,I[HI/Iﬁ BBIUTPHBIIT HEMTOCPEACTBEHHO MOXKHO CpaBHUBATL C ITOIMIAl'OBLIMU BbI-

NT'PbIHTIaMuI. B PaCCMOTPEHHOM HaMH BapuaHTE NUIEMMBI 3aKIIOYIECHHOTO oba NTrpoKa MO-
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I'yT MOJXYYaTh BRIUTPHINT 4 B Kak oM mepuofe. Takas mocaenqoBaTelbHOCTD BBIUTPLIICH
JaeT cpenHuil BHMTphIT 4, a mpuBenentuyio cronmocth 4/(1 — ). C apyroi cTopomsr,
CPENHUN BBIUTPHIIT — DTO MPOCTO MPUBEACHHAS CTOUMOCTE ¢ HEKOTOPBIM MHOKHUTEIEM;
MaKCUMU3AIUA CPENHETO BLIUTPHINA DKBUBATCHTHA MaKCHMU3AMNN TPUBEJICHHON CTOM-
MOCT.

Mger MoxkeM chpOpMyIUPOBATH TENeph 3HAMEHUTYIO TEOpeMY, KOTOpas HOCUT Ha3BaHme
wapomuon (doabkiopron) — Folk Theorem, koropas cToib XopoIo n3BecTHA ClIETNATN-
cTaM, 9TO €€ aBTOPCTBO CYUTACTCS ~HAPOAHLIM , XOTSA, HO-BUIUMOMY, MEPBLIM €€ /g

CO9H nokaszan /l:xxenve Ppugman.

Teopema 2.5.1 (Friedman, 1971). Jyems G rowneunasn, cmamuuecrkas uepa ¢ noanot

ungopmayuet. Iycmv (€1,...,€,) 6LIULPLIWY 6 cocmoanu pasrosecus no Howy, u
nyemo (x1,...,8,) — a0boi docmudcumvili eexmop eviuepoiwed 6 G. Feauw x; > ¢
das 1106020 1w & — doemamouno bausro x 1, mo cywecmeyem CIIH 6 uepe G(00,d),
dawwee (x1,...,1,) 6 Kauecmee cpedneeo 6bLLURPLIULA.

lloxkazaTerbcTBO DTOW TeOpeMbl MOKHO HauTH, Hampumep, B yuebuumke (Gibbons
(1992). Ha puc. 19 muoxkecTBO Bozmoxkmbix CIDH samrrpuxosaro.

D puwmep. Crosop Kypmo-myomorucros

Bemomunm crarudeckyto gayonoauto mo Kypro. Crupoc wa peiike P(Q) = a — Q) , vae
Q=q+q, Q <a,ydupM nocTOAHHBIE TPEIeIbHbIE 3ATPATHI €, U HET (PUKCHPOBAHHBIX
3aTpaT. B equHCTBEHHOM paBHOBECHH TIO DMy Kaxasd (pupMa Ipou3BoauT ¢. = (a —
¢)/3 . DOCKOIBKY CyMMapHBI 00heM B paBHoBechn 2(a— ¢)/3 TpeBBIIaeT MOHOTOMBHBII
o06beM, ¢, = (a — ¢)/2, obenm pupmam ObLIO ObI JydIlle, eCan Obl Kak bl TPON3BO I
MOJOBUHY MOHOIIOILHOIO BBIIYCKA ¢ = G, /2 .

DaccMOTPUM GECKOHEYHO TOBTOPSIONIYIOCS UTPY, B KOTOPOHW GazoBasgs WIpa — DTO
paccMaTpuBaeMas ayornoans mo Kypoo, mpudem y obenx GpupM oOmmi KodppuIiimenT
JUCKOHTHUpoBaHuA o . MBI cedac BLIYUCIUM 3HaYeHue 0, IIsS KOTOPBIX B COBEPIIEHHOM
" MoA-UTPOBOM~ PABHOBECUN TO IIITY DTON OECKOHETHO MOBTOPSIIONIICS UTPHI UT'PAETCA
(oGenmu pupMaMu) creayionas CTpaTerus:

D POUBBOMUTE MOIOBHHY MOHOIOILHOTO 00BeMa, ¢y,/2 , B mepBoM mepuoe. B nepuoie
t urparth q,/2, ecau 0be PpUPMBI IPOUBBOAUIN ¢, /2 B KakKOM U3 Opeabiaymmx ¢ — 1

MIepUoIOB; B TPOTUBHOM CIy4Yae MPOU3BOMUTDL (. .
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D pubBLIL (PUPMBIL, KoT1a 06e (PHPMbI TPOU3BOAAT ¢, /2, ecTh (a—c)?*/8 , KOTOPYIO MbI

06O3HATUM Yepe3 T, /2. DpubblLib GupMbI, Korga obe Tpou3BoaAT (., ecTh (a — ¢)*/9,

KOTOPYIO MBI obozHaunM 7.. [ladee, eciu pupma i cobupaercs NpousBOAUTEL (/2 B

9TOM

JellleHneM TOU 3afadil ABIACTCA ¢ =
9(a—c)

64

nepmoje, To 06beM, MaKCUMU3UPYIOMNN TPUOLLTL (PUPMBL ] , PEIIaeT 3agady
1
max(a — q; — 5Gm — €)q;-
g3 2
3(a—c)

5 > C COOTBETCTBYIOMIEH HMPUOLLILIO Tq =

2
. Takum obpazom, cuTyarun, B KOTOPHIX (PUPMBI UT'PAIOT TPUTTEPHYIO CTPATETTTO,

NpUBEIEHHYIO BhIIIe, ABIdeTCA paBHOBecueM ro Hoiry, ecin

Dojic

2.6

1.

11

>
1_527Tm_7rd+

1 _57Tc.

TaBIAA T, Te, Tq, TOTyIaeM § > %'

3agaun

D PEeOJIOKNM, ITO POAUTENH U PEOEHOK UTpaloT B caenyiomryio nrpy. Cradamra
pebenok BrbHpaeT jgericTBue A, Koropoe npunocut emy goxon [.(A) u noxom mis
poaurens [,(A). Haree, poqurens wabmiogaer noxonsl I. u [, m 3areM BeIGHpaeT
wHarpany B mia pebenka. Dymkius Beinrpoiina pebenka U(l. + B), poanrens —
V(I,—B)+kU(I.+B), rne k > 0 orpakaer "poauTerbckoe ydacTne B 6Iaromnomy-
ann peberka’. [lomycTum, 1To mencTBre peberKa — DTO BLIGOP HEOTPUIATETLHOTO
qicaa A > 05 dysxmun goxonos crporo BoruyTel [.(A) w [,(A) m gocTuraior
maxcumymoB mpu A, > 0 u A, > 0, coorBeTcTBeHHO. Darpaja B MoxeT GbITH
MOJOKUTETHHON WM OTpHUllaTexsuon; Gpyukiun noaesunoctu U u V' BospacTarorume
u cTporo BoruyTol. [lokaxure, 9T0 o6paTHas WHIYKIMS NaeT CJIeNyIONNT NCXO:

pebernok BLIGUpaeT nencTBue, KOTOPOE MAKCUMU3UPYET CEMENHBIN COBOKYTHBIT MO~

xoa, L(A)+ 1,(A).

[omycTnm Temepnb, 9TO pOANTENL U PEOGEHOK UTPaloT B APYTYIO UTPY. DYCTh N0
xoabl I. m I, — puxcnpoBanbl DK30TeHHO. BO-TIepBLIX, PEGEHOK pEIaeT CKOTbLKO
w3 goxona [. coxpanuth muas Gyayimero (S), morpebmss octatok ([. — S) ce-
rogna. Bo-BTopbix, poanmTenh mabiogaeT BbIGOp pebenka S U BHIOHpaeT Ha-

rpagy B. Bomrpoim peberka — 5TO cyMMa TeKyIlen u OyIyIien MOJe3HOCTH:

115



Ui(I.—S)4Uy(S+ B) . Bemrpein poagurens: V([,—B)+k[Ui(1.—S)+Us(S+ B)].
[omyctum, uro dpynknun noresnoctu Uy, U, , V' Bospacratolme u cTporo BOruy-
ThIEe. JOKa3aTh, YTO MCXOM OOPATHOU WHAYKIINU CIEAYIOMNNA: PeGEHOK COXpaHsIeT
CIUIITKOM MaJo, 9TO6bI OOy INTH POANTENA OCTaBIThH GOJbIIYT0 Harpany (T.e. obe
(QYHKIIUU BLIUTPHIITA POAUTENS, I pebeHKa MOTYT ObITh YBEIUIeHbl, ecan S OyaeT

BBIOpano 6omblie, a B BLIOPAHO MEHDIIE).

[MomyctuM, 970 UTpokn B 6€COKHETHON UT'pe TOpTa MO JYOWHIITENHY UMEIOT pa3-
JWYHbIe TUCKOHTHPYIOMINEe MHOKUTEIN 01 W Oy JJAA TEepBOrO U BTOPOTO UI'POKA,
COOTBETCTBEHHO. JOKA3aTh, ITO OOpaTHAS WHIYKIM JaeT CIeTyIOMNA PE3YILTAT

NrpokK 1 npenaaracT CcolNvlalleHUE

1 =6, &(1—6y)
1= 616, 1— 016

UTPOKY 2 W TOT MPUHUMAET €To.

DacemoTpuM oauronoanio mo Kypmo ¢ 3 yJacruukamu m obGpaTnon (yHKITHEN
cipoca P(Q) =a—Q, e Q = ¢+ ¢+ qs 1 ¢ — 00beM MPOAYKIUN, TPO-
u3Beiennon pupmon 1. Kaxgas pupMa mMeeT MOCTOAHHBIE MpelelbHble 3aTpaThl
¢ 1 e nMeeT (PUKCUPOBAHHBIX 3aTpaT. PupMBl BEIOGHPaOT 00HeM TPOM3BOACTBA

CIenyIoUuM 00pa3oM:

(1) ¢pupma 1 BeiGupaer ¢; > 0; (2) dupmbl 2 u 3 HAOIOAAOT ¢ W 3aTeM Ofl-
HOBPEMEHHO BBIOHPAIOT (2 M 3, COOTBETCTBEHHO. UTO SABIAETCA COBEPIIEHHLIM

[O/I-ITPOBLIM HCXOOM B DTOH nrpe’

[omycTtum, 9T0 TIpodCOt03 ABIAETCA €IMHCTBEHHBIM MOCTABIINKOM TPYla BO BCe
dbupmbt B oxurononnn (wampumep, O6beannennbie ABTo Daboune nmeiorcsa B Gen-

eral Motors, Ford, Chrysler u T.1.). DycTh nocie1oBaTeIbHOCTL XOH0B Oy €T CJie-

IYIOIEen

(1) mpodcoios ycranaBImBaeT eIUHYIO CTABKY 3apabOTHON TIATHl, W, KOTOPYIO

npeaaaraeT BceM (pUPMaM;

(2) pupmbl HabIOAAOT (M TPUHUMAIOT) W W 3aTeM ONHOBPEMEHHO BBIGHPAIOT

YPOBEHDb 3aHATOCTH, [;, mis (pupMbl 1 ;

116



(3) Bomrpeimm (w —w,) L s mpodcoiosa, Tje w, — 3apiiaTa, KOTOPYIO TIeHbI
npogcoioza MOTyT 3apaboTaTh Ha aabTepHaTHBHON pabore m L = Ly + Ly +
-+ L, — obmmas 3aHATOCTH B 00beAnHeHHon prupme, n mpubblib m(w, L;) nis
pUPMBI 7, KOTOpas yCTaHaBIUBAETCA MCXO/A N3 CAEAYIOMIEro MPeANoT0KEHs:
Bce (PUPMBI UMEIOT MPOU3BOACTBEHHYIO (PYHKINIO ¢ = L;. DblHOYHAS HeHa
PQ)=a—Q,rne Q=q + -+ q,. g npocTorsl Gygem mpeanosaraTh,
9TO (pUPMBI HE UMEOT HUKaKUX APYIHX 3aTpaT, KpoMme 3apaboTHON IMLIaThl

pabodumM.

HTo ABIAETCA COBEPIIEHHBIM TTOA-UTPOBLIM HcxonoM B oToil urpe?! Kak (1 mouemy)
KOMM4YecTBO (PUPM BauseT Ha (PYHKIHUIO MOTE3HOCTH TPOQCoio3a B COBEPIIEHHOM

IOI-IT'POBOM HCXOz€e?!

3ELCCMOTpI/IM ABE CTPpaHbl 1 6y;[eM CHYNTaTh, 9TO BO3MOXHEI IB€ CUTYalllll.

B curyamnmu 1 0obe cTpaHbl ycTaHABINBAIOT TaKhe BBICOKHME TapUPHbIE CTABKM, YTO
HUKAKOW TOPTOBIN MeXIy HUMU He MPOUCXOWT. B Kaxkgon cTpame 3apiiaTa u
3aHATOCTD ONPENENTIOTCA KaK B 3amade 5. B curyanmm 2 TapudHbIX CTaBOK HeT.
Kax goin mpodcoros ycranaBamBaeT 3apiiiaTy B COBEW CTpaHe, HO Kakgas (pupma

IIPOU3BOANUT MPOAYKINUIO s obonx PBIHKOB.

[omycTum, 910 B Kaxk 101 cTpare obparthas GpyHKims cupoca P(Q) = a—Q . Dycrh
MpON3BOACTBEeHHAA (PYHKIUA MJA Kak 1o pupMbl Oyaer ¢ = L, Mo>TOMY BEITLIATE!
3apIulaThl — €UHCTBEHHbIE 3aTPAThl (PUPMBL, U TYCTH (PYHKIINA TOJE3HOCTH TPOd-
cotoza oymer U(w,L) = (w — wo)lL, rae wy arbrepHaTHBHAA 3apaboTHas IIaTa

pabodmx.
DalTH UCXO/[, ¢ TIOMOIIBIO 06paTHON MHAYKIINN B CHTYarun 1.

Tenepn pacecMmoTpuMm crenytoryio urpy B cutyarnun 2. CHavara na mpodcoiosa of-
HOBPEMEHHO BBIOMPAIOT 3apIIaThl, Wy U Wy . JaTeM (PUPMbI HabIi01al0T 3apIIaThl
1 BBIOMpAOT NPOAYKIIUKA JJA JOMAITHENO 1 WHOCTPAHHOI'O PHIHKOB, 0OO3HAYeHHbIX
h; m e; nas pupmer B cTpane ¢. Bes mponykins 1 -on pupMbBI TPOUBBOUTCS TOMA,
mo>TOMY obIne 3aTpaThl ecTh w;(h; + €;). DalTu coBepIeHHoe MOI-UTPOBOE PaB-
HOBECHE DTOW WI'PBl. DOKa3aTh, YTO 3apIIAThl, 3aHATOCTD U TPUOBLIL (1 TTOITOMY
TaKKe TOJE3HOCTDH TPodcoto3a N MOTPEOUTENLCKIN W3ANIIEK ) YBETTIHBAIOTCA, 110

Mepe NCYE3HOBEHIA TapI/IqDHBIX CTaBOK.
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7. CraTmdeckas Wrpa ¢ OJHOBPEMEHHBIMI XOJaMU (CM. PHC. ) pasbIilPLIBA€TCA [Ba-
KIBI, TPUYEM HUCXO[| MEePBOro IMara HabAogaeTcsa Tepel HadaloM BTOPOTO Iara.
D PEANONOKIM, 9TO HET NMCKOHTHPOBaHUsA. JepeMentas = > 4, mooromy (4,4) me
SABIAECTCS PaBHOBECHLIM BLIUTDBIIIEM B ~6GaszoBon’ wurpe. [id Kaknmx 3HadeHmn &

clreflyTolias cTpaTerus (chirpamnas obonMu urpokamun) 6yaetr CIDI?

Ceirpath (); Ha nepsowm mare. Ecaw ncxoqn nepsoro mara (1, Q)2), urpars P; na
BTOpOM mmare. Ecim ma mepsom miare ucxon (y,Qz), rae y # @y, urpats R, ma
BTOpOM mmare. Ecam na mepBowm mmare ucxon (Qi,z), rge z # @z, urpats S; Ha
BTOpOM Trare. Eciam ma mepBoM imare ucxon (y,z), viae y # @1, z # @, urpath

P; ma BTopowm mrare.

P2 Q? RQ 52
I8 (2,2)  (2,0)  (=1,0) (0,0)
Ql (va) (474) (_170) (070)
Sl (07_1) (07_1) (_17_1) (270)

8. DamoOMHIM CTATHIECKYIO MOJENb IYOTOJNN Mo JepTpany (¢ OJHOPOJAHBIMI MPO-
AyKTaMu): (UPMbI Ha3bIBAIOT [IEHLI ONHOBPEMEHHO; CIPOC Ha MPOAYKIMIO 1 -OH
bupMbL ecTh @ — p;, ecam p; < pj, 0, ecam p; > p; u (a — p;)/2, ecim p; = p;;
npefeabHble 3aTpaThl ¢ < @. JacCMOTPUM OECKOHEdHYIo HI'DY, OCHOBAHHYIO Ha
DTOH NMEPBOHAYATLHON CTATHIECKON UTpe. JOKaKuTe, 9TO (PUPMbI MOT'YT HCIOMb-
30BaTh TPUTTEpHLIE CTpaTernu, 9ToOBI IIOMJepKaTh MOHONOILHBIL YPOBEHD IEH

B COBEPHIEHHOM IIO-UTPOBOM pPaBHOBECUUW ITIO 331Hy TOr'la M TOJBKO TOT'Ja, KOT'Ia
1
5>1.

9. Urpa ”"Bepro—uesepio”

Uneercst nBe kapTol, ckaxem "Ty3” u "tectepka’. Urpaer mBa mrpoka. Crnavama
urpok 1 mayraj BoIGHpaeT OJHY KapTy ¥ He TOKa3biBaeT ee Urpoky 2. Kcaum urpok
1 Bomya "Tysa”, TO OH roBopuT 06 >TOM UT'POKYy 2 u TpebyeT Bemrpoin 1$. Ecin
urpok 1 BeIHya "mrecTepky”, TO Y HEro MMEETCsA IBEe BO3ZMOKHOCTH: OOMaHyTh
uUrpoka 2, ckaszap, 9To y Hero 'Ty3” m morpeboBaTh 1§ mim mpmsmaTbcs, 9TO y

Hero mecrepka u Torja yIIaTuTh 1§ urpoky 2.

Ecmn wrpoky 2 mpeaaarator 1$, To om mpunmmaer ero. Kcim xe y mrpoka 2

TpebytoT 1%, To om aubo BepuT, 9TO Yy nmpoTmBHUKa ~Ty3” m orgaer 1§, mubo me
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10.

11.

12.

Il r 2r1 r 2 r 1 r 2r (100,99

d d| d d d d
(1,0) (0,2) (3,1) (96,98) (99,97) (98,100)

BEPUT U MPOCHT TMOKa3aTh KapTy. B sToMm caydae, ecan y urpoka 1 gencTBUTEILHO
o1 " Ty3” , MrpoK 2 BhimadnBaeT 2% Wrpoky 1 (3a To, 9T0 3ps comuenaics). Fcan
Ke y urpoka | okasajach 'IecTepka’, TO HaKa3aHHeM 3a OOMaH ABJISETCS BLITLIATA

um 2% wrpoky 2.

JpelcTaBbTe MO3UIMNOHHYIO W HOPMAIbLHYIO (POPMBI DTOU WT'PLI U HAWANTE PaBHO-

Becre o JDIIy.

Urpa ”"Hernoe-nedernoe”

DepBbIil X01: UTPOK | BEIGHpaeT oano 3 ducen {1,2}. Bropon xon (cayvanmpii):
6pocatoT MomeTy, ecan Boimanl ~Opern”, ToO BTOpOMY HT'POKY COOOIIAIOT, ITO BBI-
6paa urpok 1. Tperuit xoa: urpok 2 BuibupaeT onuo us ducen {3,4}. Herseproii
X0/ (CIy9alHbIil): BBRIOUPAETCA CIydalHbiM obpaszom onmo u3 dncen {1,2,3} ¢ 3a-
nanabiMu BepositHocTamu 0,43 0,2; 0,4, coorBeTcTBerHo. B pesyinbraTe urpb
“ncaa, BLIOpAHHble Ha TEPBOM, TPETHLEM I 9€TBEPTOM XO/I€ CKIAIBIBAIOTCSA 1 UT'POK
2 BLIITAYMWBAET MOJYIEHHYIO CYMMY UTPOKY 1, ecim oHa YeTHas; ecln Ke CyMMa

oKazarach HEYETHOU, TOTIa UTPOK | BBILIAYNBAET €€ UTPOKY 2.
JpelcTaBbTe MO3UIMNOHHYIO I HOPMAIbHYIO (POPMBI UTPHI. D aUJUTE PABHOBECHE TIO

331Hy B CME€TaHHBIX CTpaTEermiax.

DalInTe COBEPITEHHOE MOI-UTPOBOE PABHOBECHE B CJIeMYIOIIEN UTPe, W3BECTHON O/

nazanneM ~ CopoKoHOKKa .

CJIG,I[yIOIHaﬂ nrpa ¢ OJHOBPEMEHHBIMHI XOIOaMW Pa3bIT'PBIBACTCA ABazKIbl, IIpHYEM

HNCXOod MEePBOr'O PO3LIT'PHIIIa U3BECTEH JO Ha4vaJa BTOPOI'O PO3LBITPhIIIa



13.

MoryT am Bemrpbimm (5,5) 10cTHTATHCA Ha TEPBOM IIare B COBEPIIEHHOM PABHO-

BeCcHnuu I10 331Hy B 9UCTHBIX CTpELTeFI/I}IX? OTBGT IIOsICHUTE.

Tpu wrpoka mensT mumpor, cremays crepyioiien mnpotenype. Urpok 1 mpemraraer
pacrpenenenne, 3aTeM UTPOKU 2 W 3 OJHOBPEMEHHO OTBedaroT ambo ~mna”, aubo
2 2 2 2

veT”. Ecim oba — m urpok 2 mw 3 — roBopAT ma’, TO pacupejeneHne MPUHU-
MaeTcs. B mpoTuBHOM ciydae HUKTO HUIEro HE MOAyJaeT. D aUUTe COBEPIIEHHOE

IO I-NT'POBOE PaBHOBECHUE.
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I'taBa 3

Crarnvyeckue Urpbl ¢ HEIIOJHON
nHdopMaluen

3.1 DamecoBbI UI'PbI

[lo cux mop MBI CYNTAIN, 9TO Y UTPOKOB Oblla BeA ~HeobXoanMas” WHQOPMAIIS APYT O
Ipyre, BKIKOYas BLIMTPHIINT UT'POKOB. B pealbHBIX CHTYalnsX, KOHETHO, BCE JaleKO He
Tak, U (PUPMBI, HaIIPUMep, MOTY T He 3HaTh 3aTPaThl APYTHUX (PUPM, I T. 1. JODTOMY 37€Ch
BO3HUKAET CHTYalus, B KOTOPOW YYIACTHUKH MOTYT ¥, MO-BHIUMOMY, HOJKHLI HMETH
KaKne-TO Npedemasaenus OTHOCUTENLHO MPEANOYTEHIH APYTUX YIaCTHUKOB, [TOJKHBI
UMeTh IpeCcTaBIeHnA 06 UX TMPEACTABICHUAX O MPEATIOYTEHUIX APYTUX U T. 1. 31eCh MBI
IPUXOUM K HOHATHIO JalecoBbIX UIp (MOKa CTaTWIecKux ), BBeaenubix [lx. Xapimanbn
(Harsanyi (1967)).

Bepuemcs k marent gyonomnn mo Kypuo ¢ obparhont ¢gymnkinen cipoca P(Q) = a—Q,
Q) = ¢ + g2, U PacCCMOTPUM CIACAYIONIYIO €€ MOAUMPUKAINIO. O PEJTONOKAM Teleph,
gro pyukunsa satrpar pupmel 1 ectb Ci(q1) = ¢qr, u GygeM CIuTaTh, 9TO (PYHKINA
saTpatr BrTOpon GupMbl ecTh Cy(q2) = Cpqe ¢ BepostrocThio © 1 Cy(qz) = Crga ¢
BepositoocThio | — O, mpudem Cp < Cp. Kpome Toro 6ymem mpeamorarats, 9To hpupma
2 3HaeT CBOW (PYHKINIO 3aTpaT n GyHKINO 3aTpaT pupMbl 1, Ho pupma | 3HAET TOIBKO
CBOIO (PYHKIHIO 3aTpaT W BeposTHOCTH © m 1 — O Toro, 9To mpegelbHble 3aTpaThl
BTOpon ¢pupmer ectb Cy m ([, COOTBETCTBEHHO. JPU DTOM BCE DTO OOIIEN3BECTHO:
dupma 1 smaer, aTo 2 nMmeet "6oanie” uHpopMalun, pupMa 2 3HaeT, 9TO 1 3HaET DTO
uT. .

DazyMeeeTcs, eCTECTBEHHO ObLIO OBl OXUIATH, ITO dpupma 2 OyIeT IPUHIMATDL pas-
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ITpupona

%(?H)

OJne. 1

JWYHbIE PEIIeHnsA B 3aBUCUMOCTH OT CBOET'O THIA, T.€. OT YPOBHA CBOUX MPENEIbLHBIX
saTpaT. To ecTh B JaHHOM cCiydae TOJ CTpaTeruen cieayeT MOHUMaTh 0ToGpaKeHue,
KOTOPOE CTaBUT B COOTBETCTBHE KayKJIOMY W3 JABYX BO3MOXKHBIX YPOBHEH MpeNeNbHbIX
satpar (g m ([ HEKOTOPBHIN 06HEM BBITYCKa, KOTOPBIU ONpenessics 6ol ¢pupmon 2 B
ciydae, ecin Obl ee Tpefenbible 3aTpaThl Oblu BhicokuMu — (i wim nusknvu — O .
Saberasi HECKOTBKO BIEPE, OTMETHUM, ITO TaKoe MOHWMAaHWe CTPATEeruu OAU3KO K TI0-
HOMAHWIO CTpATErny B UT'Pax B MO3UIUOHHON (popme. UBA3aHO DTO ¢ TMPEIIOTOKEHTEM,
ITO WI'pa MPOTeKaeT KaK Obl caeymommnM obpa3oM: BHadale JpuUpoma  BeIOUpaeT’ ¢
BeposaTHOCTHI0O O m 1 — @ COOTBETCTBYIOMNN yPOBEHDL MpEIENbHBIX 3aTpaT u ~ co06-
maeT” BBIOPAHHBIN yPOBEHL Mmo.abko GpupMe 2, a 3aTeM yiKe (PUPMBI TPUHIMAIOT CBOU
peleHns o BLITycKaxX. B DTOM CMBICIe COOTBETCTBYIOIIYIO UT'PY MOKHO BeChMa yCJIOBHO

[PEJCTABUTH CIeyIomnM obpasoM (cM. puc. 1)

dyers ¢5(Ch) n ¢5(CL), cOOTBETCTBERHO, BHIGOP (PUPMBL 2, a ¢ — BBIGOP (QUPMBI
1.

Ecan nmpenenbibie saTparsl Beicokn, To ¢3(Cy) (B paBHOBecHEm Mo DIIMy) pelrmaeT
3a 19y

max((a — ¢; — q2) — Cr) .

q2

Anarormano ¢5(Cr) permaer 3amnady

max((a — qf —q2) — CL)qa.

q2
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Nas pupmer 1 ¢ pemtaeT 3agaty
max Of(a — g1 — ¢;(Cn)) = g1 + (1 = O)[a — g1 = g5(C)) = clar.

YcaoBue IeEPBOT'O TMOPpAIKa NaeT HaM

a—qr—C
Q;(CH) = %7
. a—q —C
%(CL) = #7
o= Ola — ¢ (Ch) — ]+ (1 = O)]a — ¢;(Cr) —
.= .
2

CJIG,I[OBELTGJH)HO7 MBI IMeeM

a—2¢,+c 1-0

&(Cu) = 3 +——(Cn = (1),
» a—20, +¢ 0O
G(Cr) = ————¢(Cn =),
. a—20+®CH—|—(1—®)CL
QI = 3 °
Ecmm 6b1 y mac 6pura monnas mudgopMains ¢ 3aTpaTaMi ¢ U €3 COOTBETCTBEHHO, TO
OBLIO OBl
. a— 2¢; + ¢
3aMeTnM, ITo
y a—2CHg +¢
G(Cn) > I
¢ 20
N a — . +c
0y < I

DTO TPOUCXOAUT MOTOMY, UTO MpPH BBICOKWX 3aTpaTaxX (PUPMBI 2 KOHKYPEHT (dpupma
1) "memompomsBoauT”, a MpHW HU3KAX 3aTpaTaXx — mepenpomssoant”. CBs3aHo 5To
¢ TeM, 4To dpupma | He 3HaET TOYHO CTPYKTYPY 3aTpar (PUpPMBI 2, a 3HaeT, YTO OHU
Mmoeym 6vimb (€ COOTBETCTBYIOMINME BEPOSTHOCTAME) IGO0 BBICOKIMIE, JNOO HU3KIMI.
DJodTOMY, TpuUHUMas perrenne o6 obbeMe BBITycKa CBOEW TPOAYKINU, (PUpMa MOJKHA
YYUTHIBATH HOTEHINATLHO 06€ BO3ZMOKHOCTHU, MPU DTOM, €CIU €€ BBIMYCK MPHU BHLICOKIX
saTpaTax KOHKypenTa ((pupMbl 2) 6611 661 ¢l | To, yIUTHIBAA BO3ZMOKHOCTH HUBKHUX 3a-

TpaT Y KOHKypeHTa, ¢pupMa | ToJKHA YMEHBITUTD 3TOT 00beM BhillycKa. MeHHO B 3TOM
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cMbicte pupMa | HeoTpOn3BOAUT TIPOAYKIINIO TIPH BLICOKUX 3aTpaTax KOHKypeHTa. Ana-
JOTHYHO, TIPU HU3KWX 3aTpaTaX KOHKYpeHTa (pupMa IPOU3BOAUT ~JIHIITHIOKN PO IYKIIIIO.

DaMOMHUM, 9TO A UTD € MOJHOU WH(pOpMalmel HopMaibHas (opMa UIpbHl  —
sro G = {S1,..., 5., u1,...,u,}, rae S; — TPOCTPAHCTBO CTPAaTEruii UIPOKa 1, a
wi(81,...,8,) — BLIUTPHIIT UTPOKA © B CHTYaunm (Si,...,8,). (Mbl omyckaem 3nech
(buKcEpoBaHHOe MHOKECTBO UTPpoKOB [ ). KEcam MBI paccMaTpuBaeM urpy ¢ OJHOBpPe-
MeHHLIMI Xomamu, To S; = A; — muHOoXkecTBO X0moB. Urpa ¢ mommon wmudopmarimen
POXO/IIa TaK:

(1) — UrpoKm OJHOBPEMHHO BHLIOGUPAJIN XO/IbI;

(2) — UrPOKM MOXYyYas CBOM BHIATPBIMIH Ui( a1, ..., a4y), ¢ € 1.

Temeps MBI XOTHM oNUCaThL CATYAUIO ¢ HeoAHON WHpopMalinen. Mbl JOJKHEL, 111
Havajla, YIeCTh KaK-TO TOT (paKT, YTO UI'POK 3HAET CBOK (PYHKIIUMIO BBINTPHIMIA, HO MO-
KeT He 3HaTh (PYHKIHWHA BLIETPBINA OCTATLHBIX UTPOKOB. D YCTh BO3ZMOKHAA (DYHKITNA

BLINT'PBIIIA UTPOKa § MMEET BII
wilay, ..., an;t;),

rje t; — Tun urpoka, t; € T; — MHOKeCTBO (IPOCTPAHCTBO) BOZMOKHBIX THIIOB UTPOKa,
..

B npusenennom soitie npumepe ¢ ayonoauenn no Kypuo: Ty = {c}, Ty = {CL,Cy}.
CkasaTh, 9TO UT'POK ¢ 3HaeT CBOIO (PYHKIMIO BLINTPHIIIA, O3Ha9aeT, 9TO OH 3HaeT CBON
TUI. AHAIOrWIHO, ecai UIPOK He 3HaeT (PYHKIWI BLINTPBIMIEN APYTHX UT'POKOB, TO,

COOTBETCTBEHHO, OH HE 3HaeT UX THUII, T.€. OH HE€ 3HaeT

;= (tlv cesticn b 7tn) S T—“

rae 1_; — MHOXKECTBO BO3MOKHBIX 3HadeHuU _; .
Beegem Temepn moHATHE TpeANCTaBICHIH. Ipedemasaenus (unu cucmema
npe&cmaenenuﬁ)l UrpoOKa ¢ O THNAX OCTAIbHBIX HIPOKOB — DTO BEPOATHOCTD

pi(t_;|t;) Toro, YTO THUNBI OCTATLHBIX HIPOKOB OINUCHIBAIOTCA BEKTOpOM I_; =
(t1,... tic1,tig1, ..., ty), IPU YCIOBUH, 9TO 1-BI UTPOK WMeeT (U 3HaeT CBOU) THI 1;.
B 6onpmmucTBe caydaeB, o6LIMHO IpeIoJaraeTcsa, 9TO 3Ta BEPOATHOCTH He 3aBICUT
OT THIa CaMOT'0 UTPOKa, T.e. MbI MOXKEM IIHNCATh HE YCJIOBHYIO BEPOATHOCTD, & IMPOCTO

pi(t_;).

Thelief maum system of beliefs
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Omupenenenne 3.1.1 Jaiiccosa uepa n-auy 6 wopmaavuot gopme onpedeisemcs:

nabopom muoxcecms (npocmpanems) rodos Ay, ..., A, ;
nabopom muoxcecms (npocmpanceme) munos Ty,...,T, ueporos;
nPedemasAeHUAMY P1y. .., Py USPOKOS;

GYHKYUAMY 66IUPBIULET Uy, . . . 5 Usy -

Tun t; € T; wepora 1 uzeecmen uepory 1 u onpedeasem GYuryu0 6vlupbviuiet
wi(ay, ... an;t;) . Ipedemasaenus p;(t_;|t;) uepora i onucviearom wneonpedeaeniocms
omuocumerbno munosé t_; ocmaswurca n— 1 uepowa, npu dawnom mune t; uepowa 1.
Imy uepy 6ydem o6oznavams G = {A, T, p,u}, 2de A=Ay x---xA,, T="Tx---xT,,
p=P1yeeespn), U= (Uty... uy).

Caenys Xaplmanbi, MbI IperoiaraeM, 9To NI'pa MPOTEKAET CAeNYIONIM 06pa3oM:
(1) Dpupoga BuiGUpaeT BeKTOp THIOB t = (t1,...,1,) € T =Ty x -+ x T},
(2) Dpupoga coobiaeT KakJoMy UTPOKY ¢ eeo Tul t; (u wukomy dpyzomy);

(3) Urpokn onHOBpeMEHHO BBIGHPAIOT CBOW XOMBI (COOTBETCTBEHHO, -bIl UTPOK U3

Ai);
(4) Urpokn moryvaroT BHIUDPBIIT U;(dy, ..., anti), @ € 1.

Beenenne oranos (1) u (2) cBoanT Hallly UTpy K UTPe ¢ HECOBEPIIIEHHON MHPOPMAIHEN.

Boob6itie ToBops, MOKHO paccMaTpUBaThL U CIyval, KOTga (PYHKIUA U; 3aBUCAT OT TH-
OB U JIPYTUX WTPOKOB, T.e. PYHKINN BHIUTPLIIER UMEOT BUI (A1, ..oy dpity, ... ly).
Ogmaxo MBr He Oy 1eM OCTaHABIMBATHLCS Ha DTOM.

O6brano mpemoraraeTcs, YTO TUNLI ¢ BBIOWPAIOTCA B COOTBETCTBUU C ATPUOPHLIM
BEPOATHOCTHBIM pacipejenernneM p(t), m 5T0 0OIIEn3BeCTHO.

Korga dpupoga "obbsaBaser” Urpoky i e€ro TUm t;, TO OH MOXKET BBIYUCIUTE MPe/-

craiaenwe p(t_;|t;), ncnoapsys gopmyay Daiieca

pliiti) p(t_i, ;)
p(ti) Zt_ieT_i p(t—iv ti)

,[[aJIee, Apyrue UMrpokKm MoOryT TaKxKe BBIYUCIUTL pa3JdvdHBIC IIpeacTaBJICHNA, KOTOPbIC

pi(t_ilti) =

UTPOK ¢ MOXKeT UMeTh, B 3aBUCHUMOCTU OT Tuna ¢;. Mbl 06bI9HO OyneM CYUTATH, YTO

TUTBI NTPOKOB HE3ABUCUMBI, T.€. p;({_;) He 3aBUCUT OT i, .
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Onpegenenne 3.1.2 B cmamuueckot Jatiecosoti uepe G = {Aq,..., A, ; T1,....,T,,
PlyevsDn, Ulye . Uyt CMpPameus uepora t — amo gynryus $; : T; — A;, womopas
das kaxcdoeo muna t; € T; onpedeasem xod uz A;, xomopowiii 6via 661 6616PaMH USPOKOM

i, ecau 6v1 Ipupodoti 6via evibpan eeo mun t; . Cumeosuuecku S; = AZ»Ti .

D PUHATO BLIIEIATDL CTPATETUN Pa3elsioline, KOTJa Pa3induble THIThI {; BBIOWPAIOT
pasImIHbIE XOABI, I 00heIMHAIONe? , KO Ja Bee THIBH BLIOGHPAIOT OJHO I TO XKe AelcTBHe.
(D70 pasmmame GygeT CYIIECTBEHHBIM M HAC B IMHAMIIECKIX UTPax).

31ech creyeT 3aMeTUTDh CIeNyloliee: Ha TMEPBBIN B3I KakKeTCs, ITO Mocae TOro,
KaK Jpupoma BoIbpala TUI U COOOIIMIA €ro UTPOKY, eMy YiKe He HYKHO AyMaTh O TeX
X0/IaX, KOTOpble OH BLIOpanx 6bl, ecau Obl ObLT BHIOpAH APYTOU €ro TUll. JO, UTPOK I
TOJKEH PAacCMaTPUBATEL JAEUCTBUS APYTUX UTPOKOB, & DTO YiKE 3aBUCAT OT TOT'O, 9TO 6y-
JeT aelaTh UCPOK ¢, UMes JI0O0U 13 BO3MOKHBIX THIOB ¢; € T} : MOCKOALKY OCTalbHbIe
UTPOKHU He 3HAIOT BHIOPAHHBLIN I PUPOJON THUI UTPOKA ¢, OHU OOS3aHbI OPUEHTHPOBATHCS
He 6C€ BO3MOXKHbIE THUIHI NTPOKa ¢ (BCITOMHIM ~TepenponsBoacTBo” 1 ~HeIompon3Bo/i-
cTBO” B myonosuu mo KypmHo, paccMOTpeHHON B Havale dTOW TIaBbl). DJOITOMY UT'POK i
JodKeH OyaeT moAyMaTh M O TOM, 9TO OBl OH fAerad, eciu ObI OBITN BHIOpAHBI APYTHUE €T'0
BO3BMOKHBIE THITHI.

B mammen mogenn mgyomonun mo Kypro, kak yxe oTMedanoch, cTpaTerus Urpoka 2 —
o mapa (g3(Cir), a3(C1L)).

Temeps MBI MOKEM HaTh Olpefiefenie JalecoBa PAaBHOBECHS, NI TOYHEe — PaBHOBE-
cus o Daliecy—Ioiry, umn JI-pasHosecusa”. IlenTpanbHas ujes Bce Ta ke: CTpaTerus
KayKJOTO UT'POKa MOMKHa ObITHL JYUIINM OTBETOM Ha CTPATETNN APYTUX UTPOKOB, T.e.

DI-paBHOBECHE — DTO MPOCTO PaBHOBECHE O JDIIMY B JAUECOBOU UTPE.

Onpegenenne 3.1.3 B cmamuuecrkoi Jatiecosoti uepe G = {A,T,p,u}, cumyayus
(m.e. wabop (vucmovir) cmpamezuti) s* seasemes II-pasnosecuen, ecau das 4106020 1
u awbozo muna t; € Ty si(t;) pewaem 3adauy

max ui(s1(t1), ooy s (fima)s iy s (figa) - s () D)pilE-ilti)

a;€EA;
t_;eT_;

YacTo 6biBaeT ya06HBIM DI -paBHOBECHE ONPENETSITEH CAEYIONIM DKBUBATEHTHLIM 00pa-

30M:

Zseparating — paageasiomue, pooling — 06be IHAIONIIe
3Bayesian Nash equilibrium
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Onpegenenune 3.3* Jasnosecue no Iatiecy—Iowy (uau II-pasnosecue) 6 uepe ¢ ne-
noanoti undopmayuet ¢ Koweunvim muoxcecmeom munoe 1; y waxcdozo uepora 1 € I,
ANUPUOPHBIM PACNPEIEACHUEM P U NPOCMPARCIMEOM UUCTBLE CMPAMe2Utl 1 -020 U2pokra
Si(= A;) eemp pasnosecue no Fowy 6 “pacwupennot uepe”, 6 Komopol npocmpancmeo
cmpame2utl uepora — 3mo SZ»Ti (m. e. mnoxcecmeo ecex omobpaxcenuti uz T; 6 S; ).
TaxuM 06pa30M, ecn fama cHTyanus s(-) U IpomsBolbHas cTparerns si(-) € ST,

TO 0603HAINM, KaK BCerja, depes
(si(-)s s-i(+))
CUTYalnio, B KOTOPOH UTPOK ¢ UrpaeT si(-), a Apyrue cieayior s(-). DycTh

(Sg(ti)v S—i(t—i)) = (Sl(tl)v s 75i—1(ti—1)7 Sg(ti)v Si-l-l(ti-l-l)v SRR SN(tN))

obosHadaeT peannzanuio” sTon curyaiunm npu ¢ = (t;,4;_1). Torma curyamus (mpo-

dbuan) s(-) ecTh paBHOBecHe MO Daiiecy—IIIy, eClIl I JI060r0 NTPoKa 1

/ .
si(+) € Arg max E E Pt toiui(si(ti), s—i(t=i); (L 1)),
si()ES T
rae Arg max o6o3Ha9aeT MHOKECTBO CTPATErH, JOCTABIAIONINX MAKCUMYM YKa3aHHON
IBOMHON CyMMe.

CytmecTBoBaHre JI-paBHOBECHS HEMEICHHO CICAYET W3 TEOPEMbI CYIIeCTBOBAHS

PaBHOBECHSI TIO JDIITY.

3.2 AJbTepHATHUBHBIA B3IVIAJ Ha CMeEIIaHHLIEe CTpa-
Terun

Mger cenvac ITOroBOpUM HEMHOI'O 00 naee XELPIHELH])I/I4 OollpaBdaHIA CMEMIaHHBIX CTpaTe-

[UI: paBHOBECHE 10 DIIITY B CMEMIAHHBIX CTPATErMAX B UT'Pe € MOTHON HHMpOpMaImen (mo-
YTH BCeT/la) MOKET MHTEPIPETHPOBATHLCS, KaK J)-paBHOBECHE B IHCTHIX CTPATETHUAX B
<9 < 99 2 2 ~ ~ 2 2
HeKoTOpON " 6amskon” urpe ¢ "ayTh-4yTh” HenosHou mrudopmarmei. ("Dourn Beerga’ B
TOM CMbICAE, YTO MOXKHO UTHOPUPOBATL Te pelKue clyvan, Kor'la Takad NHTepIpeTalns

HEYMeCTHA).

‘Harsanyi (1973)
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OcuoBrast 9epTa paBHOBECHUS O JDITY B CMEMTAHHBIX CTPATETUAX — DTO JaxKe He TO,
ITO UTPOK j] BBIOWpAET CTpPATeruio CIyIalHo, a TO, ITO UTPOK ¢ CTAIKUBAETCS € HEKO-
TOPOU HEOIPEeNeTeHHOCTHI0 OTHOCHTENLHO BLIOOpA UTPOKa j , TPUYeM DTa HeOolpeereH-
HOCTH MOYKET BOBHUKHYTDL WM B CUIY HAJWIWS PAHIOMU3ANNN, UIH B CHTY  HEKOTOPOU
HETOJHOTHI MHPOPMAIINN, KaK B CIeIYIOMEM TIPUMEDE.

Bepremcst k xoporrio snakomon nam urpe ”Cemenmbiit criop” (eM. puc.2).

OHA
D 5

O /(1) (0,0

o5\ 00 1,2

onc. 2.

3/leCh €CTh Ba PABHOBECHSA MO DBIIY B IHCTHIX cTpaTeruax — (P, D) u (D,9), n oxmo
B CMEITAHHBIX CTPATErUAX MPU KOTOPOM:

Ou urpaer "P” ¢ BeposaruocTrio 2/3 u 79”7 ¢ BeposaTHocThIO 1/3;

Owna urpaer "P” ¢ BepoaruocTrio 1/3 u 79”7 ¢ BeposaTHOCTLIO 2/3.

Teneps npegcraBuM cebe, 9TO, XOTA OHHU 3HAIOT APYD Apyra JOCTATOYHOE BpPEMA,
OHU He BIOJHE YBEPEHBI OTHOCUTEALHO TOYHOIO 3Ha4YeHWs BLINTPHIIECH npyr apyra. B
JaCTHOCTH, TIPEANONOKIM, 9T0 Ero (eMy OyjeT naiee cOOTBETCTBOBATL WHIEKC € ) BbI-
UTpHIII, Korja oba uayT wa gpyrbor ecth 2 + ., npudem {. TPUBATHO W3BECTHO €MY;
Ee Bomrpsimr (el cooTBETCTBYET MHAEKC P ), e 0b6a WAYT Ha GareT, ecTh 2+ t,, 9TO
M3BECTHO TPUBATHO €l. JyJeM CInTaTh, 9T0 {, n t, PaBHOMEPHO paclpeleleHbl Ha
[0,2]. (B neiicTBUTEILHOCTH, PABHOMEPHOCTH He TIO CYIIECTBY, HO NIABHOE TO, 9TO 1. 1
t, crerka ”BosmytaroT” BRIUTDLINT). Bee ocTanbibie BRIUTPLIIT — Te Ke. B TepMumax

abCTPaKTHON DalleCOBON CTATHIECKON NTPHI B HOPMATLHOU (POpPME MMEEM:
G = {Am Ap; 1, Tp; Pes Pp; Uey up}v

rae

A=A, ={D,bB}; T.=T,=][0,z];

npencTaBlIcHUS €CTh
pelty) = pp(le) = 1/

nas JroObIX . 1 1,, a BBIUI'PBIIIN OIIpeleleHbl TakK, KaK 9To IpefcTaBIeHo Ha PHUC. 3.

128



OHA

D 9
P (24 1.,1) (0,0)
B 0,00 (1,241,)
DJuc. 3.

Dallia Telb — MOCTPOUTH D) -paBHOBECHE B YUCTHIX CTPATETUAX DTOU UTPHI ¢ HETTO-
mnon widopmariuen, B Koropon Ou urpaetr P, ecin {, TPEeBOCXOANT HEKOTOPOE KPUTHTE-
CKO€ 3Ha4YeHUe ¢ U Urpaet .) B IPOTUBHOM cilyvae, a OHa urpaer J, ecint {, IPEBOCXOUT

KpuTuveckoe snadenne p, n P B mpoTuBHOM ciaydae. B Takom paBmoBecun Om mrpaer

r—c r—c

D ¢ BepOATHOCTHIO , a Ona mrpaeT O, ¢ BEPOATHOCTBIO “—F . 3aMeTHM, 9TO
BEPOATHOCTH TOTO, UTO t. > ¢. (DTO Te caMble BEPOATHOCTH, KOTOpbie cToAT B p(t_;|t;)
B COOTBETCTBYIOIIEM oNpeenennn JI-paBroBecs). OKasbBaeTcs, 9TO O Mepe TOTO,
KaK HEMoJHOTa MHPOPMalny nucviesaeT, T.e. & — (, TOBeleHne UTPOKOB B DTOM JJ-
PAaBHOBECHUT B YUCTBHIX CTPATErWsAX ~MPUOIMKaeTCs K WX MOBEIEHWIO B TePBOHAYAILHON

nrpe ¢ moJIHon mHdpopMalnen, T. e.

T —c 2 r—p 2
— - o — — =
x 1’—)03 X l’—>03

JpencraBuM cebe, 9T0 06a UT'POKa UTPAIOT ONMUCaHHble cTpaTernn. [lus mammoro
Mbl ONIpeieq M 3HaYeHUs ¢ W P Takue, YTO ONMUCAHHbIe cTpaTernu OyayT o6pa3oBbIBaTh
paBHOBecre o Janecy—Jorry. Ecim ona urpaeT Takyio crpateruio, To Kro oxmmaembin

BBIUTPHIIT OT UT'PBL D ecTn

B@+Q%&P—B-0:£@+Q%
X X
a EFO O)KH,I[ELGMHﬁ BBIUTPHIIT OT UT'PBL 3 eCThb
B.()_|_ {1_8 .1:1_8‘
X X X
Jooromy, urpath P onTEUMAILHO TOrJa W TOJALKO Torja, Korjga t. > £ — 3. Cruenoa-

)
TeNbHO, C = % —-3.

Amnagoruano, ecin O urpaeT yKazaHHYIO CTPATETUio, TO Ke 0XMIaeMbIll BBIUT PBIIIT

OT UTI'PbI 3 1 NT'pPhbI P — 5TO COOTBETCTBEHHO

1=2] -0+ 2R+t = 22+ t,)

C
T T
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-

X

C C
1+S.0=1-"2.
X

X

Taxum obpazom, UrpaTh ) OITUMATLHO B TOM U TOJLKO TOM CIydae, eCin

T
t, > — — 3.
P=¢

T.e. p =% —3. CregoBaTeabHO, Mbl IMEEM CHCTEMY 13 2 ypaBHEHUH C JABYMS HEU3BECT-

HBIMNI

Cc =

3,
p=2-3

Y

o 18T I8

,moTo faeT p=cu p*+3p—a=0.
—3+/9+dz

2
—c

Derasi OTHOCUTENBHO P, TTOMyIaeM, p = BEPOSATHOCTH TOTO0, uT0 OH UrpaeT

=2 papHbl 1 — —3+Vo+dz
z 2z

V9t+4r—
2z

3 . ,[[OMHO)KI/IB Y CaInTeNb

P, a Oma urpaet I, T.e., COOTBETCTBEHHO, , 4TO CTpe-
muTesa K 2/3 npu x — 0. [lelicTBUTENLHO, pACCMOTPUM

7 3HaMeHaTelb Ha 3 + /9 + 4, moryvdaem

9+4e -9 2 e
20(vVI+4xr +3)  VI+dr+3 503

CaemoBaTernbHo,
VI +4xr —3 2
l-— — -
2 z—=0 3
Taxum obpazom, o Mepe ”cokpalrenns’ HETOTHOTHI WH(OPMAINH, TOBEJEeHNE UT'PO-
KOB B DTOM PaBHOBECHUN O JaUeCy—IDIIMY B GUCTLIX CTPATETUAX ~CTPEMUTCSA K TIOBe-
JIEHWIO B PABHOBECHUN TIO DIy B CMENIAHHBIX CTPATETMAX B MUCXOJHOU UTPE C TTOTHON

nadgopMalnen.

3.3 3ameduaHue o KOppeJIUPOBAHHOM paBHOBeCHUU

Temeps MBI MOKEM BEPHYTHCS K KOPPETUPOBAHHOMY PaBHOBECUIO, YIOMIHYTOMY B JaMe-
vanuu 1.7.1. Boobiie roBopsi, coBepliiieHHO He 06A3aTelbHO, YTOOBI NHPOPMAIINA UT'POKOB
6bLTa ObI BIIOJHE KOppeaumpoBaHHon Kak B Jamedanun 1.7.1. Boazmoxma Gomxee obiras cu-

Tyalus. O pearnoaoknM, HaApUMep, ITO CIydanHas BeIUTIHHa MOKET TPUHUMATH 3 BO3-

1 2 3

MOKHBIX 3Hadenus — x', 22, 2°, a urpok 1 3maeT, 4To peanrusalus ecTh aubo z', 1160

OIHO U3 3HAYCHUN l’z nJanm $3 . B o xe BpeEM NT'POK 2 3HaeT, 9TO peaJn3alnsa eCTh ambo

1'3, ambo OIHO U3 3HAYCHUN l’l nJanm $2 . 3TO MOZKHO MHTEPIIPETUPOBATL KaK HaJU4IUeE
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ungopmayuonnoeo pazbuenus y nepsoro urpoka {{z'} {x?, 2*}} u undopmayuonnoeo
pazbuenus y Broporo urpoka {{z',z?}, {2*}}. B oTom ciydae crparerus urpoka 1 6y-
IeT COCTOATHL W3 ABYX AEMCTBUI — TOI'O, KOTOpPOe OH OyleT IpeJnpHHIMATh, €CIH OH
3HaeT, YTO pealumsalus ecThb x! U Toro, KOTOpoe OH IpEeAIPUMET, eClIU y3HaeT, 9TO
peanmsanus ecTh saeMuT {2 1} . Amasormdno, cTpaTerus BTOporo Urpoka — 3>TO [1Ba

,I[eﬁCTBHH B 3aBUCHUMOCTH OT peaJu3alllil 1'3

wm w3 {z', 2?}. B oTom cayvae crpaTerns
urpoka OyJeT ONTUMAaIbHOU, ecar IpH JaHHOW CTpaTerur BTOPOro MI'POKa, MPH JI060M
pearmsaliii ero CUrHala O He MOXKET ChIIpaTh JAydIle, HeKeln Tak, KaK MpeaInchbiBaeT
eMy ero cTpaTerus.

a2’ ects B2 u 3, a

DarpumMep, MPENTONOKNM, 9TO BEPOSATHOCTH PEATMIANNN T
cTpaTerud UTpoka 2 COCTONT B BRIOOpE a; , €CIN OH 3HAET, YTO pealn3alnd eCThb JIeMeHT

!
{z',2*} n ay — ecim 2*. Torpaa, ecim urpok 1 HHGOPMEPOBAH O TOM, ITO peaTn3yeTs

2 3

, mmbo =z

mbo T , OH BLIOMpaeT [elicTBUe, ONTHUMAIbLHOe MpHU YCJIOBHH, UTO UTPOK 2
6 B2 2 2 .3 r
BLIOUPAET @y C BEPOATHOCTLIO 317 (BeposiTHOCTEL @ mpw yeaosun {2, 2’} ) m oay

3
C BEPOATHOCTBIO ﬁfl_—ﬁ?) .

Onpegenenne 3.3.1 Koppeauposannvin paswosecuem 6 uepe {I,{A;},{u;}} nazvisa-
emes wabop {(Q,m),{Pitics,{oi}ics}, cocmoswuii uz voweunozo seposnocmmuoeo npo-
cmpawemea ) (npocmpancmea cocmoswuti) u eeposmuocmet mepor ™ na €, ungop-
Mmayuonrno2o pazbuenus P; das waxcdozo uepoxa ¢ = 1,....n npocmpancmea , u
dynryui o; » Q@ — A, 1 = 1,...,n obaadaowuzr ceolicmeon o;(w) = o;(w') das
w,w' € P; das wewomopoeo P, € P; (0, — cmpamezus uepora i ), makoi umo das 410~
6oeo 1 € I u woboi pynwyuu 7, : Q — A;, dag komopoi T;(w) = (W) das w,w € P,
uz nexomopozo P, € Py (m.e. das wwobol ecmpamezuu uepora 1 )

S r(whui(or(w),oi(w)) > 3 w(wpulrw), ow)).

wes wen

Caenyromuii pesyabrar npuHasiexuT J.Aymany (Aumann (1974)).

Apemnoxenne 3.3.1 Juas 1106020 pacnosecus no Idwy 6 CMEWAHHBIT CMPAMERUAT
koneunotl becroasuyuonnot uepor {1, {A;}, {u;}} cyweecmeyem woppeauposannoe pas-

nosecue {(Q,m){P;},{oi}}, 6 komopom das xkaxncdozo uepora © € I pacnpedeaenue wna

A;, undyyuposannoe o;, ecmv ;.

Nunimvu CJIOBaMU, MHOZKECTBO KOPPEINPOBaHHBIX pELBHOBeCI/Iﬁ CONEPKUT MHOKECTBO

pELBHOBeCI/Iﬁ 110 331Hy B CMEIIaHHbIX CTpaTErmix.
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B urpe ”Cemennniit ciop Tpu paBHOBECHUS TO DIy B CMENIAHHBIX CPATErsIX MafoT

emrpbimm (2,1), (1,2) u <%, %) . Kpome Toro, om0 13 KOppeampoBaHHLIX paBHOBE-

1
2
Py = Po{{z'},{2*}}, oi(a') =P, 0y(2?) = B, i = 1,2. IT0 paBHOBECHE MOKHO HHTED-

CHII JaeT BBLIATPBIIIN <%, %) . Jleticreurensno, nycrs Q = {z', 2%}, n(2') = n(a?) =

IpPeTUPOBATH CAECAYIOMINM 06PAa30M: UT'POKN HAGIIOMAI0T 3a MOAOPACHIBAHIEM MOHETHI I
B 3aBUCHMOCTHU OT TOI'O, YTO BBIAAET, BRIOMPAIOT, KAKOe N3 ABYX ~HGHCTHIX pPaBHOBECHH
o JDIIMY UTPATh.

3aMeTnM Takke, 9TO MHOKECTBO BCEX KOPPETNpPOBAHHBIX PABHOBECHU B UTPE BLI-

MTYKJO.

3.4 Opumepbl

1. 7Ayxrmmon” (Gibbons). DpencraBum cebe, 910 ecTh 2 MokymaTens ¢ = 1,2. Doky-
maTelrb OleHnBaeT HEKOTOPDIN HeNeINMBIN TOBap B v; (€IWHUI), T.€. eCIn OH MOXyJaeT
TOBap, 3amiraTuB b;, TO €ro BLIUTPLINT €CTh v; — b;. DyIeM cIuTaTh, ITO OIEHKH IO~
KymaTenell pacipeielenbl He3aBUcuMo 1 paBHoMepHo Ha orpeske [0,1]. Cunraem rakike,
aro v; > (. JoKymarein oIHOBPEMEHHO TIPEACTABIIIOT CBOU 3asiBKU. Ja3BaBIITHI OOIb-
HIyio Meny, MIaTHT DTy ey 1 morydaeT ToBap. [Ipyroi — me moxyvaer (u He mraTuT)
mrdero. Ecim 06a HasbiBaloT OHY W TY XKe IeHy, TO OPOCAIOT MOHETKY. (DoKymarein
HEeHTPaIbHbI 10 OTHOIIEHNIO K PUCKY ). Bce 210 obImensBecTHO.

Chopmyaupyem 5To KaK JalecoBy UTPY, T.€. ONPENeTnM TPOCTPAHCTBA XOI0B, TPO-
CTpaHCcTBa TUIOB, MPEACTABICHIS 1 PYHKINN BEIUTpLITIen. [lelicTBusA UTrpoKa — 3adBUThH
neny b; (p ocTaBIseM IS TPEJCTABIEHNIT), & TUIT €CTh ¥; . JOCKOILKY ONEHKN He3aBH-
CUMBI, TO UTPOK § CYUTAET, 9TO v; paclpeielero paroMepio wa [0,1] Bre 3aBucnmMocTn
oT v;.

Boiurpoitim urpoka ¢ ecThb:

V; — bi, b; > b]‘,
ui(blvbQ; U17U2) = (Ui - bl)/27 b = ij
0, b< b]'.

OmupenennM IpoCTPaHCTBO CTpaTerwil. B cooTBeTCTBUEM ¢ ompeneleHneM, CTpaTerns
Urpoka ¢ — 5To PYHKIEA b;(+), cTaBAmas B COOTBETCTBUE KakAoMy v; Terny b;(v;),

KOTOPYIO I'OTOB 3allIaTUTHL UT'POK i, €CJI OH oll€HUBacT TOBap B vU;. B PaBHOBECUN 110
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Dantecy—Ioiry b;(+) — 2T0 AyUIIAN OTBET Ha cTpaTernio 2-oro by(-) un Haobopor. Pop-
MaabHo, mapa (bi(-),by(+)) — paBHOBecue o Damtecy—Ioiry, ecan mis aioboro v; B [0,1],

b;(v;) sBIsIETCS pellenneM 3anaqn
1
max(vi — b)) P{bi > bj(v;)} + 5(vi = b)) P{bi = b;(v))}.

Mur 6y meM ncKaTh IUHENHOE PAaBHOBECHE, TO €CTh paBHOBeCHe, 0Opa3yeMoe JTMHETHBIME

crpareruamu by(-) m by(-):
bi(v;) = a1 +crvr 1 by(vy) = az + cava.

(3ameTnM, 9TO MBI He OIpaHHYNBaeM MPOCTPAHCTBO CTPATErNH JMHENHBIME CTPATEr -
samu. Mpr gomyckaeMm .i106bie, HO WIEM paBHOBecHe, KOTOpoe 6yleT annenuniM. B men-
CTBUTENLHOCTH, B CUIY PAaBHOMEPHOCTH paclpefeNeHus OoleHOK, OKaxKeTCs 9TO paBHOBe-

CH€ H€ TOJbKO CylleCcTBy€T, HO U €JUMHCTBEHHO (B CMBICJTIE, KOTOpBIfI CTaHET ITOHATHBIM

Vi
5 -
D PEANoNOKIM, 9TO j HUCHOAB3yeT cTparermio b;(v;) = a; + ¢jv;. [l pammnoro

mke)). Mer momyanmm, aro b;(v;) =

3Ha49eHuA U; JIy‘IHH/Iﬁ OTBeT ¢ eCcTh peleHne 3a i1avam

max(vi — b)) P{b; > a; + ¢jv,}
k2
(mockoabky P{b; = bj(v;)} = 0, tak xKax b;j(v;) = {b; > a; + ¢ju;} w v; paBHOMEpPHO
pacipeieleno, a 3HaIUT U b; pacrpenenseno paBHOMEPHO).
DOCKOIBKY A UTPOKA I GECCMBICIEHHO HazHadaTh IeHy HIKe MUHIMAJILHOTO Ha-
3HAYEHNsA j W TIYIO — BbIle MakcuMasbuoro, To a; < b; < a; + ¢;,  crefoBaTerbHO
bi — Uy bZ — Uy

P{b¢>aj+cjvj}:P v; < = ,

€j €j

cle10BaTeEIbHO, JIy‘HHI/Iﬁ OTBET UT'DOKa 7 eCTh

vitay
2

ecmm  v; > aj,
bZ(UZ) = -
aj, ecam  v; < a;
Ecm 0 <a; <1, To cymecTByIoT HEKOTOpbIe v; Takue, 9TO v; < d; , a TOTJa bi(vi) —
He JInHenta (OHa paBHa «¢; BHadale, a IOTOM Bo3paCTaeT). SHATIUT, TOCKOILKY MBI UIIEM
JIUHEMHOE PaBHOBECHE, MBI JONKHBI Telephb CYUTaTh, 4TO Jubo a; > 1, mubo a; < 0.

O,I[HELKO IIepBO€ HEPABEHCTBO B PaBHOBECUMN HEBO3MOKHO: ITOCKOJBKY [IJs 6oJlee BLICOKOT'O
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THUIA ONTUMAIbLHO Ha3HAYaTh M0 KpAWHel Mepe CTOIBKO Ke, CKOIbKO ONTUMATBLHO [
Gogee HU3KOTO THIaA, TO ¢; > 0, Ho Torga a; > 1 maBano 661 b;(v;) > v;, 9TO He MOXKET
OBITH ONTUMATLHBIM. Cle0BaTeNbHO, €CIn MBI XOTUM, 9TO0bI b;(+) Oblia JUHENHON, TO

NOJKHO 66T ¢; < 0, cle1oBaTelbHO

a 9TO 3HAYUT, IYTO
a; = —,
2

DOBTOPUB TO XKe I j , Mpefrnogaras, 9TO { WCIOAb3yeT CTPaTErnio

C; = 1/2

bi(vi) = a; + c;v;

nonygaem, 9to a; < 0,a; = ¥, ¢; = 1/2, n crefoBarenvio a; = a; =0, ¢; =¢; =1/2.
Taxmv o6pazom b;(v;) = v;/2.

Tenepr MbI 0GpaTHMCA K MONCKY CHUMMETPHUIHOI'O PaBHOBECHS, T.€. paBHOBECHA, B
KOTOpPOM 06a MI'POKa MIPafoT OJNHAKOBBIE CTpATErdh. o) PEANoJOKNM Telephb, YTo 0ba
UTpoKa j WCIONL3YIOT cTpaTeruto b(-), mpudem b(-) — cTporo BozpacTaiomas u nud-
depennupyeman pynknna. CrenoBaTenbHo 408 JaHHOTO v; ONTHMAIbHad 3adBKa UTPOKa
I perraeT 3amiady

max(v; — b;) P{b; > b(v;)}.

by

Dycth b™1(b;) obosHavaeT OlEHKY, KOTOPYIO JOIKEH UMEThL J , 9TO6LI 3aaBUTH b;. T.e.
b=1(b;) = v; (ecam b(v;) =b; ).

T.x. v; paBHOMepHO pacipejerero Ha oTpeske [0,1], To
P{bZ > b(U])} = P{b_l(bz) > U]‘} = b_l(bz)

YcaoBue 1-oro nopdaikKa IJsA 3adavl IIEPBOIO UT'POKa €CTh

d
—b_l(bi) + (Ui — bz)gb_l(bz) =0.

,[[aJIee, He CIUITKOM BlaBasiCh B AN€TaJJl, Mbl UME€EM: ITOCKOJLKY Mbl UIIEM CUMMETPUYIHOE

paBHOBECHE, TO bz = b(UZ) , ¢JenoBaTelIbHO
-1 d -1
—b7(b(vi)) + (vi = b(vi)) 2677 (b(vi)) = 0.
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3amernm, aro b~(b(v;)) = v;, u crenoBaTexBHO
1
—v; —|— (Ui — b(UZ))M = 0
wm O (v;)v; + b(v;) = v;. Takum obpasom, yaursiBas, ato b'(v;)v; + b(v;)) = (b(v;) - v;)’,
MBI IOy TaeM
1

b(v;)v; = 51)22 + k.

Nas mckmodenns k HaM HYXKHBI TpaHUIHBIE YCIOBUA. SlcHO, OmHAKO, ITO HUKTO
3aABIATH [IE€HY BBIIIE CBOEH ONEHKH He OyeT, clreioBaTenbio b(v;) < v; s J00bIX v; .
B wacrroctu, b(0) <0, a B cunry meorpunarersioctin b nmeem b(0) = 0, a Torga k=0
u b(v;) = 5.

2. 73PpousBoAcTBO MyOIMYHOTO TTPOAYKTa B yCaoBuAX Henoxnon nidopmannu”. (Fu-
denberg, Tirole). /lBa urpoka ¢ = 1,2 oJHOBpeMEHHO pPEIIAIOT BOMPOC O TOM, BKJa-
IBIBATL WM HET B MPOU3BOJACTBO MyOIMIHOTO TMPOAYKTA, MPUIEM DTO PeIeHne — 3TO
0 — 1 permtenme, T.e. 0, ecam He BKIAALIBaTh, U 1, €cin BKIAABIBATL. BBIroma Kaxmoro

NTrpoKa €CThb 1, €eClI’ XOTH Obl OIVH pemInj BKJIaIbIBaTh, 11 0, €CJ/Il HUKTO HEe BKJaldblBacT.

3aTpaThl 1-TO UTPOKa Ha BIOXKEHWE eCTh ¢;. Bourpoinm n3obpaxennst Ha puc.d.

6K Hem
BK.I (1 —-C1,1=0Cy) (1 =0C41)
HeT (1,1 = Cy) (0,0)
Suc. 4

Briroga oT Hammdausa my6amdHOrO MpoAyKTa - | KamaoMy - OOIen3BeCTHa, HO 3a-
TpaThl KaXJ0l0 NI'POKa M3BECTHBI TOALKO eMy. B To ke Bpemsa oba UI'poKa CIUTAIOT
OOIIEN3BECTHBIM, YTO ¢; BBIOMPAIOTCA HE3aBUCHMO, B COOTBETCTBHU C HENpPEpPHIBHOMN,
CTPOTO BO3pacTaloNIel KyMyJIATHBHON (pyHKImen pactpenerenus P(-) wa [¢, ¢, rje
¢ <1 <é(mooromy P(c) =0 u P(¢) =1). 3arpaTsl ¢; — 9TO TUII UTPOKaA i .

Hucras cTparerus B 9TON UTpe — 5T PYHKIUA $;(¢;), CTaBAMas B COOTBETCTBUE
KazK JOMY BO3MOXKHOMY THTY ¢; € [¢, ¢] pertenne BkaaabBaTh (1) mwin net (0). Bomrpsron
1-I'0 UTPOKa eCcTh

wi(s;, 85,¢) = max(sy, $2) — ;8.

DallecoBo paBHOBecwe — 3To mapa crTparerun (s7(-), s5(- TakKasl, ITO IO KaiKIOr'O
p p p 1U7)s 52 ) A il

Nrpoka T " KaXK 10T'0 BO3MOXKHOI'O THIla ¢; CTpaTerus S?(Ci) MaKCUMU3UPYyeET OXKUIa-

eMBIll BRIATDBIN . ui(si, s%(¢j),¢;) . Dyers z; = Prob(si(c;) = 1) — paBHOBecHas
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BEPOATHOCTH TOr'0, YTO WUIPOK jJ BKJAajdblBaeT. [l1g MakKCUMU3alum CBOEH OXKWJaeMON
MOJ3HOCTH UTPOK ¢ OyjIeT BKIAJLIBAThH, €CIU €r0 3aTPpaThl ¢; Memblie, deM |- (1 — z;),
9TO MpeacTaBIAeT cOOON BHITOAY OT HalW€dus MyOAMTIHOrO MPOAYKTa, YMHOKEHHYIO Ha
BEPOATHOCTH TOTO, 9TO j He OyjieT BKIaibBaTh. lorga si(¢) =1, ecim ¢ < 1 — zj,
u, obpatno, s (¢;) =0, ecim ¢; > 1 — z;. (3amernwm, aTo Tun ¢; = 1 — z; Ge3pasamden
MeXK Iy TeM, BKIa/bBaTh WIM HET, HO TOCKOALKY P(-) HempepbiBHa, TO BEPOATHOCTD
TOTO, YTO THUT OyIeT UMEHHO TaKnM (W1 JIOOLIM APYTUM OTpeJeNeHHbIM THIIOM) PaBHA
0). DTo 3HAYNT, 9TO TUNHI UTPOKA 7, KOTOPBIE OV YT BKIAILIBATE, JeKAT B MHTEPBAJE
[c,¢f]. Amanormano, j GyjeT BKIaJblBaTh TOTJa W TOIBKO TOT[a, KOrja ¢; € [c,cf].

DockombKy z; = Prob(c < ¢; < ¢) = P(cf), 1o ¢ =1 — P(c}). Taxmm obpazom,
¢ m ¢ MOIKHBI yaoBIeTBOPATH ypashenuto ¢ = 1 — P(1 — P(¢*)). Ecan cymectser
eIUHCTBEHHOE DEIIeHne DTOro YpaBHEHUA ¢, TO HEOOXOAUMO MOMKHO ObIThL ¢f = C* =
1 — P(c*). Dampumep, ecim P pasuomepno na [0,2] ( P(c) = ¢/2), To ¢* enuncTBento n
pasHo 2/3. Irpox He BKIaJblBaeT, eclll ero 3aTpaThl dexaT B mpomexytre (2,1] naxe
ecli €ro 3aTpaThl MEHbIIE, YeM €0 BLIToa, U Jake ecau 2/3 — 5T0 BEpOATHOCTEL TOrO,
9TO MyOIMIHLIN TPOAYKT He OyaeT "mpenroxen ApyTUM HTPOKOM.

Ecan xe Bmecto ¢ = 0 mpegnosoxuts ¢ > 1 — P(1), To B urpe Gyger aBa accume-
TPUYHBIX paBHOBECHA. B HNX oaWH MIPOK HUKOrJa He BKJIabIBaeT, a APYTol BKJIAIbl-

BaeT Mpu Beex ¢ < 1. Dampumep, paBHOBeCHe, B KOTOPOM HUTPOK | He BKIaIbBaeT, €CTh
ko ko
g=1-Pl)<cmuc;=1.

3.5 3agaum

1. Damngnre Bce DI paBHOBeCHS (B YHCTBHIX CTPATETUAX) B CIAEIYIOMIEN CTATHIECKON

DanecoBOu Urpe:
1. Dpupoga ompenensieT, KaKUMI ABIAIOTCSI BoIUTphIm: Kak B Urpe 1, mam kak
B Urpe 2, mpudem o6e urpbl paBHOBEPOSTHHI.
2. Urpok 1 (mo He urpox 2) ysmaer, Kakyio U3 ABYX TP BBIOpata JPUpoa.
3. Urpox 1 Boibupaer T uwan B; urpok 2 ognoBpemenHo Buibupaet L mmm R.

4. Urpokn mony<aioT BLIUTPBININ, BEIOPAHHBIE I PUPOIOH.
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L R L R

T (2,2) (0,0) T (0,0) (0,0)
B (0,0) (0,0) B (0,0) (3,3)
Hepa 1 Hepa 2

2. DaceMoTpuTe myoroanio mo Kypro, memcTByIOIyio Ha puHKe ¢ 0OpATHOU KPWBOU
cipoca Buja P(Q) =a— @, rae Q = ¢ + g2 O6mmne 3a1paThl GUPM HMEIOT B/
¢i(gi) = ¢q; , OIHAKO CTIPOC HeolpeeneH: OH BBICOKNI (¢ = af ) ¢ BEPOATHOCTHIO
p w HEU3KEN (@ = ar, ) ¢ BeposTHOCTLIO | — p. Kpome Toro mudopmanus Hecnm-
MeTpw9Ha: (gupma | 3HaeT, ABIAETCA JU CIPOC BBHICOKMM WIN HU3KUM, a (pupma
2 — met. Bce nTo obmmemssectro. O6e GpupMbl BEIOHpaOT 0O0beM MPOU3BOICTBA

onnoBpeMento. KakoBo paBHOBecHe 1o Jallecy-IDIry B DTOU urpe’

3. DaccMOTpHUTE CIeAYIONIYIO MOAETh AYOIOINN 0 JepTpaHy ¢ aCHMMETPUIHON WH-
dopmarmen n gudpdpepennmpoBannon mpoaykiuen. Cropoc Ha TpOAYKINIO (PUPMEL
i ecthb ¢i(pi,pj) = a—p; —b;p; . 3aTparsl HyleBble 1 06enx (pupm. JyBcTBHTEND-
HOCTB CIIPOCa 1 -0l (PUPMbI OTHOCUTENLHO eHbl ] -0l (PUPMBL 1160 HU3Ka, 100 Bbi-
coka, To ecThb b; paBuo aubo by , mubo by, e by > by > 0. s kaxmon GpupmMb
b; = by ¢ BeposTHOCTBIO O W b; = b, ¢ BeposTHOCTBIO | — O (He3aBHCUMO OT
peammzatun b; ). Kaxgas ¢upma smaer cBoe b;, Ho He 3HaeT b; KomKypenTa. Bce
5TO OOIIEN3BECTHO. KaKOBBI MPOCTpaHCTBa JeHCTBUN (XOJ0B), TPOCTPAHCTBA TH-
0B, OpeacTaBierusd 1 (pyHKIUN BLIUrphIer B oToi urpe! KakoBbl mpocTpancTsa
crparernn! Kakme ycroBus ompeneifoT CHEMMETPUIHOE paBHOBECHE IO Dalecy-

Doty (B 9HCTBIX CTPATETHUAX) B DTOM UIpe’!

4. DaccMoTpuUTe CIEAVIONMNN BapUaHT ayKIWOHAa BTOPOW IEHbI, KOTja YIacTHUK I
3HAET CBOIO OIEHKY ¥;, OJIHAKO He WMeeT MOAHON mH(opMaInn 06 olenKax IpyTrux
y4aCTHUKOB M CYUTAET, YTO MHOKECTBO BO3MOXKHBIX OIEHOK €CTh KOHEYHOEe MHO-
KecTBO V', a OlleHKM APYTUX UTPOKOB BHIOMPAIOTCSA HE3ABUCUMO, B COOTBETCTBUN C
OIHUM ¥ TeM Ke pactpenerennem ne V. Onuimure JamecoBy urpy, COOTBETCTBYIO-
Y0 TAKOMY ayKITMOHY, U TIOJOTanTe, 9TO B DTOW UTPe CYIMIeCTBYET ) paBHOBECHE

a*, B KoropoM af(v;) = v; aus aoboro ¢ w v; € V ="1T;.

137



5. 3afI,ﬂHTe MHO2KE€CTBO IIOCJe10BaTECJIbHBIX pELBHOBeCI/Iﬁ B CJIG,I[yIOHIeﬁ urpe, Ha3bIBa-

eMon "Jomraqpio 3eabTeHa’:

1 T 1 r

3G, (-2,0) 2,00 (LD
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I'taBa 4

/IlnHaMUYIeCKNe UT'Pbl C HEIOJIHOU
nHdopMaluen

4.1 CosepilleHHOEe DanecoBO paBHOBECHE

B oTou raBe marma meanr — paccMOTpeHNE COBEPIIEHHOTO JallcOBa PaBHOBECHS.

Jpex e 4eM 00paTuTHCA HETOCPEICTBEHHO K TEMe MaHHOU TIaBhl, 3aMETUM CJIENYIO-
mee. Mol naunnann ¢ paBaoBecus o Hotry, 3aTem, 1o Mepe yCIoKHEHUS pacCMaTpUBae-
MBIX HAMW UTP, MBI OOPATUINChL K COBEPIIEHHOMY MOA-UTPOBOMY paBHOBecuio 1o Horry,
naree K paBHOBecHio 1o Janecy-Horry n, makomer, K coBepireHHoMY JalleCoBy paBHOBE-
CUIO B IUHAMHUIECKUX UT'pax ¢ Henoxauon wadopmaruen. Onmako 5To BOBce He O3HATAET,
TO MBI BBOIIM HOBBIE KOHIIENNA. B 1encTBUTEILHOCTH, MBI JUITH YCUIHBAIA COOTBET-
CTBYIOIIIE ONpeNeNenns, ITOObl NCKII0IaTh  HeyMeCcTHble” paBHOBeCHs B UT'pax ¢ Goxee
CIOXKHOU CTPYKTYpou. B Kaxk oM ciytae Golee CHILHOE pAaBHOBECHE OTINYIAETCS OT Gonee
c1abbIX TOJBLKO B CIydae 6ojee CAOKHBIX UTP. JODTOMY, KOHETHO, HYKHO OTAaBaTh cebe
OTYeT B TOM, 9TO COBEPINEHHOE JANCOBO PABHOBECHE DKBUBATEHTHO J.J.-PABHOBECUIO B
CTATUYIECKNX UTPaX € HEMOJHOU WHMOpPMAINEN, DKBUBATEHTHO COBEPIIEHHOMY paBHOBE-
CHIO IO JDITY B JUHAMHUIECKUX UT'PaX € TMOJTHOW U COBEPIIEHHON NH(pOPMAIlel U DKBUBa-
JEHTHO PaBHOBECHIO TIO JDIMY B CTATHIECKUX UTPaxX C MOJHOU WH(OpPMAIEN.

DacCMOTPUM CAEAYIONTYIO TUHAMIIECKYTO UTPY € TIOJTHOU, HO HECOBEPIIEHHON NH(POP-
marnmenn (Gibbons):

1) Urpox 1 Beibupaer L, M wm R: Ecin on Beibupaer R, To Wrpa 3akaHInBaeTCA.
Ecau xe on Beibupaer L wan M, To urpok 2 ysnaet, ¥To R He BBIOpaHO, HO He 3HAET

910 BeIGpano — L man M , a 3arvem Boibupaer L' mwim R’ w wrpa 3akamduBaeTcs (CM.
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ItRERY

Juc. 1.
puc.1).
Hopmaabhas ¢popma 5Tol UTpPHI €CTh
L' R
L (2,1) (0,0)
M (0,2) (0,1)
R (1,3) (1,3)
Jlerko BuaeTn, 4T0 31€ch ABa paHoBecus mo Homry: (L, L") n (R, R').
B sron urpe wer mog-urp, swawut u (L, L') u (R, R') — coBepluenibie mo1-UrpoBbie
paBHOBecus 1o Joury. Do, Gesycaosno, (R, R') — me gocroBepHas, T.K., ecin 2-ou
nonydaer xomd, To L' — pomummrupyer R, a mostomy R He Gymer mrparhcs, Tak Kak B

DTOM CJydae MEPBBHIN UT'POK TOTyvaeT 2, BMecTo | B cayvae urpol K.

Taxmm o6pazom, HaMm HyKHO nckaodnTh (R, R'). /lis 5Toro BBe1eM TOMOIHITETLHBIE
TpeboBaHUA:

R1. B xaxnom mHPOpMAIMOHHOM MHOMXKECTBE MT'DOK, KOTOPOMY MPUHAIIEKUT OFe-
pennb xona, doadxcen umems npedemasaenue 0 TOM, KaKas BeplinHa WH(HOPMAIHOHHOTO
MHOXKecTBa nocTurayrta. J[lias HeonHO IEMEHTHOI'O MHOXKECTBa, IIPeNcTaBlIeHne — DTO
BEpPOATHOCTHOE paclipeieeHne Ha MHOXKECTBE BepInH WH(MPOPMAITNOHHOTO MHOXKECTBA;
NI O THODIEMEHTHOTO MHMOPMAIIMOHHOT0 MHOXKECTBa, pecTaBleHne NTpokKa paBHO 1.

R2. 9pu nammeix mpeacTaBrennsaX UrPOKOB, CTPATET NN UTPOKOB JOTKHEBI OBITH 10CA€-

()OBCLmeJLbHO PAYUOHAABHBL, T. €. B KaXKIOM I/IHqDOpMELHI/IOHHOM MHOZKECTBE XOon, CAeJaH-
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= [1-p]

HRtRERY

HBII UTPOKOM (IefiCTBIE TPENIPUHATOE NT'POKOM), 1 TOCTENYIONIas CTPATErns UTPOKa
JOJKHA OLITH ONTUMATbHA, PU JAHHOM MPEJACTaBICHIN UT'POKa B DTOM HH(OPMAIINOH-
HOM MHOXECTBE U MOCJHeNYIOMINX CTPATErNAX OCTAIBHBIX NTPOKOB (Te o ~Tocienyio-
Ien cTpaTernen’ MOHNMAaeTC s MOMHBIN IIaH JeHCTBIN, TOKPLIBAIOIIIN BCEe BO3MOKHOCT,
KOTOpBIE MOT'YT BOBHUKHYThH [TOCJAE TOT'0, KaK JaHHoe WHPHOPMAIITOHHOE MHOKECTBO OLLIO
JTOCTHUTHYTO).

B namem mpumepe tpebosanne R1 naer crepyrornyio "KapTuny” (cM. puc.2).

IJpU JaHHBIX MPEACTABICHUAX UTPOKa 2, OXKUAAEMBIH BBINTPLIIT OT Urpbl R ecTh
p-0+(1—p)-1 =1—p, a okugaeMblil BHIUTPHIIT OT UTpbl L' ectb p-14(1—p)-2 =2—p.
Tak kax 2 —p > 1 — p npu a0O6LIX p, To TpeboBanne R2 npensarcreyer BeGOPY K.

B coorBerctBum ¢ R1 uw R2 y urpokoB doascuvt 6vimes mnpejcTaBIeHus W UTPOKN

AOJKHEIL ,I[teICTBOBELTI) OIITUMAQAJBHO IIpHU STHUX IIPpEeACTaBJICHUAX, OMHAKO HUYECT'O HE I'O-

BOPUTCA OTHOCUTEIBLHO OCMBICIEHHOCT CaMUX Hpe,I[CTELBJIGHI/HjI.

Omnpenenenne 4.1.1 /Jas dannoeo pasnosecus 6 dannol uepe 6 nozuyuonnol gopue,
bydem 2060pumb, UMO  UHPOPMAYUOHHOE MHONCECTNEO —ACHCUM  HA_ PAGHOBECHOT

mpaexmopuy (nymu), ecau ono JdoCMULAEMEs ¢ NOAOHCUMEABHOT  6EPOAMNOCMBIO,

(uau ¢ eepoamuocmpio 1, ecau UePAIOMES UUCMBIE CMPAMERUL), €CAU UPL Pa-
302PBI6ACCS 6 COOMBEMCMEUU € IMUMY PAGHOSECHDLMY CMPAMELUAMU, U AEHCUM

BHE PABHOBECHOT MPAEKMOPUU, €cal ona docmosepno (¢ eeposmuocmpio 1) ne 6ydem
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docmuenyma, €cau uepa pasviePel6aemcs 6 COOMEEMCMEUU ¢ IMUMU PAGHOGECHBLMU
empamezusany (npuvem 3deco "pasnosecue” Mmoxcem 03nauamv pasnosecue no Iy,

C223, IH-pasnosecue uau cosepuennoe Iaieco60 pasnosecue).

R3. B nrpopManmoHHOM MHOXKeCTBe Ha PABHOBECHOM IIYTH, TTPENCTABIEHNS ONpee-
JSIIOTCS IO TPABUIy Jaleca W PaBHOBECHBIMU CTPATETWSIMI UT'POKOB.

B coepitiernom pasroecun mo oy (L, L) B mamem ciaydae, eCTeCTBEHHO, TOTKHO
6pITL p = 1. IpencraBum cebe Ha MUHYTY, ITO €CTDL €Ille HEKOTOPOE paBHOBeCHe B
CMEIIaHHBIX CTpaTerusax, B KOTOPhIX UI'PpOK | urpaet [ ¢ BeposTHOCTBIO ¢, M —
¢ BEPOATHOCTRIO ¢z, a R — ¢ BeposrnocThio (1 — ¢ — ¢2). Torma R3 maer mam p =
¢1/(q1+q2) . Kax mpaBuio, B TpOCTHIX SKOHOMIYECKUX TPUIOKEHUAX DTH TPH TPEOGOBAHILS
1 OTIPENENSIIOT COBEPINIEHHOE JaleCcoBO paBHOBeCHE, XOTS B GoJee CIOKHBIX MPUIOKEHUAX
Tpebyercs ete onno Tpebopanme — R4 (mwrmm ero Mommdukanms). 3aMeTnM, 9TO, Kak
Mbl YBUAUM, (POPMYIUPOBKA YeTBEpTOro TpeboBaHUA BechbMa TyMaHHA.

R4. B wndopMalmoHHLIX MHOXKECTBaX, JeKAINX BHE PaBHOBECHOU TPAEKTOPUI,
MpEeCTABICHNS OMPEIENAIOTCS MPABIIOM Jaleca W PAaBHOBECHBIMEU CTPATETUAME, TJ€
TOJBLKO BO3MOKHO.

Docrennne croBa B (POPMYIIPOBKE DTOTO TPEAOBAHNS JOCTATOIHO PACILIBIBIATHI, TT0-
DTOMY, 9TOOBI IPOMITIOCTPUPOBATL R4, MBI paccMOTpUM NpuMep, XOTs IpeBapuTeTHHO

nIpuBeneM olpenejJcHone COBEpIIEeHHOro 3aﬁeCOBa PaBHOBECHUA.

Onpegenenne 4.1.2 Cosepwennoe Fatieco6o pasrosecue cocmoum u3 cmpameut u

npedemas.aenuti, ydosiemeopawuur mpebosanusmn R1-4.

DaccCMOTPUM UTPY, TPENCTABICHHYIO Ha PHUC.3.

31ech oflHa MOA-UTPa, HATNHAIONIAACS ¢ BEPITUHLL, B KOTOPOH XoauT urpok 1. B oron
noA-urpe onHo pasuoBecre — (L, R'), 3HAYUT eqUHCTBERHOE COBEPIIEHHOE PaBHOBECHE
no Doy ecth (D, L,R'). Dtn crpaternn u mpeicTaBienus p = | yHOBIETBOPSIOT
R1-R3, a TpeGoBanue R4 — BBIIOTHEHO TPUBHATLHO.

Tenepn pacecmorpum nabop crpareruin (A, L, L') BMmecre ¢ npencrapiennem p = 0.
DT CTPATETNN ONPENEISIOT PaBHOBECHE TI0 JDIMY: HU OJHOMY U3 WT'POKOB He BLITOHO
OKJIOHATLCS. [l 5TUxX cTpaTeruin n yxazamunoro mpeacrtaBirenus Tpeboanus R1-R3 Boi-
MOJHERDBI (UTPOK 3 MMeeT TPEeJCTABICHNA W AelCTBYeT MpHU HUX ONTHMANbHO, a | u 2
JENCTBYIOT ONTHMAIBHO MPU TaHHBIX MOCKEIYIOMNX CTPATEIUIAX NPYTUX UTPOKOB). DO

ITO HE COBEPIICHHOEC paBHOBECUE IIO 331Hy, TaK KaK €IMHCTBEHHOE paBHOBECHE 110 331Hy
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(2)

D
L R
[pl 3 [1-p]
Lc R’ Ls R,
0 0
2 1 1
! Onc. 3. 2 1

B mog-urpe ecth (L, R'), smaunt R1-3 He rapanTupyior, 9T0 cTapTernu JAlOT HaM CO-
BepINleHHOe paBHOBECHE TO JDIMY. JpobieMa 37Mech B TOM, ITO mpencTtapienne p = (
TPETHEro UTPOKa He COTIACOBAHO €O cTpaTeruen L, mo B To ke Bpems R1-3 me BBogsAT
HOKAKNX OTApPHUYEHNN Ha €ro MpeJcTaBlIeHns, TakK Kak HH(QOPAMIIMOHHOEe MHOXKeCTBO
UTpoKa 3 He JOCTUTAETCS, €CIU UTPa Pa3bilPLIBAETCS B COOTBETCTBHE € YKA3aHHLIMUI
crpatermsimu. Ommaxo, cormacuo TpebGoBanmio R4, mpencraBrenme mrpoxa 3 TOTKHO
OTIpENeNSIThLCA CTpaTernen urpoka 2: ecau 2-ou urpaet L, to p =1, ecim 2 urpaet R,
To p=0. Doecm p =1, 0o R2 popcupyior crparernio R', tax aro (A, L,L') u
p = 0 wme ynoBaerBopsitoT TpeboBanusam R1-4.

Urax, Mbl mavYainw HEKWH pasToOBOP O COBEPIIEHHOM JaneCcOBOM PaBHOBECHW, IIPU
DTOM HeIb3s CK3aTh 9TOOLI MBI ~T'PEIIIIN’ Ipe3MEPHON CTPOroCThI0. UTo MBI nMeeM
BBuay! Hamm paccyxgeHus o coBepIIEHHOCTH PABHOBECHS HOCHIN IMOKA MOCTATOYHO,
ecin YyToJHO, TpeIBapuTEelbHbIn XapakTep. Bcee memo B ToM, 9TO B mrpax ¢ HEOIHON
nrdopMalinen, fax)e ecin UTPOK HaOIOgaeT NeNCTBUSA APYTroro UIPOKa, OH BCE PABHO
He 3HaeT THUI UT'POKa, W Havdalo TMeprona He (PpOPMUPYET XOPOIIO OMpeNeTeHHyo MOI-

Urpy 10 TeX 1op, HoKa He c(pOPMUPOBaHBI aloCTEPUOPHBIC MpeAcTaBIeHIA, a I02TOMY

13 1eck 1 Jadee Mo aloCTePUOPHEIMH IpeCcTaBIeHIAMI TOHIMAIOTCA IPeJCTABICHNA, (POPMIPYeMELe
HTPOKAMH, B OTJIWYNE OT allPUOPHBIX, CBA3AHHBIX C XOaMU DPUPOIHL I O6IEN3BECTHHIX BCEM MT'DOKAM
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onc. 4.

MBI He MOYKEM MPOBEPUTDH ABIAIOTCA JU MPOJOJKEHIS CTPATErHil PaBHOBECHEM 0 D BIITY.
Ecan roBoputh coBepiiierro popMaabHO, TO €INHCTBEHHON MOA-UT'PON UT'PHI ¢ HEMTOJHOM
nHdOpMalien SBIACTCA caMa Urpa.

Nrak, B KAKOM-TO CMBICIe, Mbl Ha9MHAEM 3aHOBO. DACCMOTPHUM CJIEYIONHN TIPUMep:
DTO BaphuaHT MpUMepa, KOTOPLIN ¥ Hac OBLI paHee.

S pumep (Mas-Colell, Whinston, Green). B orpacin ects aBe pupmbr: [ — ykope-
HUBIIasgCsS pupMa, 1 HOBUYIOK F , KOTOPBIN MOXKET BXOAUTH WIN HE BXOAUTH B OTPACID,
IpU9eM BXOAUTEL OHa MOXeT 2 crocobamu (cM. puc.d).

371ech, Kak U B TOU UTPe, KOTOPYIO MBI YK€ pacCMaTpPUBAIM, JBa PABHOBECHS O DDIITY
B YHCTHIX CTPATErnUAX:

(He BXOMTH; BOWHA, €CIN BXO]),

( BXy ; IPUHATD, €CIU BXON).

JepBoe KakeTcs He 09€Hb OCMBICIEHHBIM: HE3aBUCHMO OT TOIO, KaKyl CTpaTeruio
BXO/la Ucnoab3yeT F, [ mpeamodrer He BOeBaTh.

Kpurepuit moi-urpoBoro coBepliieHcTBa 3,/1eCh abCOIIOTHO GECIIONe3€eH, TaK Kak €mH-
CTBEHHas TOJ-UT'pa 371eCh — BCA UT'pa, a 3HAYUT, 06a paBHOBECHS B UHCTBIX CTpaTe-
[HUAX — COBEPIIEHHEL.

DODTOMY I TOT'O, YTOOLI UCKIIOYNTL ~HEOCMBICTeHHOe” paBHOBECHE MBI MOKEM I0-
CTYNUTE CASAYIOMNM 00pa3oM: B JyXe TOCAeJOBATEILHON PAIMOHAILHOCTH OBLIO ObI CYU-
TaTh, 9TO JEUCTBHUE YKOPEHUBIIENCA (PUPMBI TTOCAE BXOA MONKHO OLITH OMTUMATLHEBIM
A HEKOMOP020 NPEdcmasaenus, KOTOpoe OHa MOXKET UMeTh OTHOCHTEILHO TOW CTpa-

Terun BXOJa, KOTOpyo mcmonbzoBata F. (B mamem mpumepe, "Bolna, ecin Bxon” e
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ONTUMAJIBHO HI IS KAKOT'O BO3MOXKHOIO IpejcTapiennsa [ ).

Taxum obpazom, ITOOLI cleqaTh DTO, MBI JOMKHBI CINTAThL, IYTO B JIOOOUM MOMEHT
UTPBI CTPATErNWS UTPOKA MPUMNCHIBAET OMTUMAIbHLIE TEUCTBUS ¢ DTOI'O MOMEHTa, MPU
MaHHBIX CTpaTerusx ero OlMOHEHTOB W ero MpejcTaBleHUsAX O TOM, YTO MPOU3OILIO B
nrpe, U 9TO ero NpeacTaBAeHIs COTTaCYIOTCA ¢ Pas3bIlPbIBAEMBIMI CTPATErUAMU.

Urak, nanum popmatbhble OlpenereHns.

Omnpenenenne 4.1.3 Cucmema npedemasaenuti (@ 6 uepe 6 no3uyuonrot Gopme ecmeo

nabop eeposmuocmed p(x) € [0,1] das waxcdoi sepwunst wepvr x :

Y nz)=1

zeH

das kaxcdoeo undopmayuonnoeo muoxncecmea H .

[xs Toro, 9To6BI ONPEETNTh MOCIeN0BATEILHYIO PAlNOHAILHOCT, yI00HO BBECTH
crepytottiee obosuadenne: F(u;|H, i, 0;,0_;) — oXujaeMas MOAE3HOCTH (OKITAEMBINT
BBIUTDBII) MIPOKa i, NpU Hadade B ero MHMOPMAIMOHHOM MHOKecTBe [, ecam ero
IpefcTaBlIeHnsA, Kacalollnecs yCIOBHBIX BEPOATHOCTEN HaXOXKJEeHHA B Pas3InIHbIX Bep-
mmuax H | 3aJaHbl (i, IpW YCJIOBHU, 9TO OH CIeJyeT CTPATErnu O, a €ro ONIIOHEHTHI

g_;.

Onpegenenue 4.1.4 Jabop cmpamezui (cumyayus) o = (01,...,0,) 6 uepe 6 no3u-
yuonnot Gopme Ha3vi6aemcs nocaedosameibno PayuoHaLLUbLM 6 UNGOPMAYUOHNOM MHO-

acecmee H npu dawwnoi cucmeme npedemasaenut (i, ecau
E(ujim|H, py0my, 0=y > E(wjon | H, 1, 050y, 0= ()

das w0601 Ty € Ej(H)} ede uepes j(H) obosnauen uepok, komopwii xodum 6 wn-
dopmayuonnon mnoxcecmese H, a D, — mnodcecmeo cumewannuiz cmpamezut uepora
k. Feau cumyayus o ydosaemeopiem 3momy ycao6uio 0as 6Cex unGopMayUOHHBLY MHO-
acecme H |, mo o, no onpedeaenuio, nocaedosamenvno payuonaiorna, npu dannot cu-

cmeme npedemasaenut i .

Nupivu cioBamu, nabop crparernit o = (0q,...,0,) ABIAETCA TOCIEJOBATENLHO Pa-
UMOHAJILHBIM, €CIU HU ONWH W3 UIPOKOB HE CUYMTAET 1el1eco00pa3HbiM, eCln JOCTUTHYTO

OIHO M3 €ero I/IHqDOpMELHI/IOHHBIX MHOZKECTB, IEPECMOTPETHL CBOU CTpaTeErun, Ipm JaHHBIX
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MPEeJCTABIEHNAX (B CMBICIE TOI0, KaK DTO BOILIOMIEHO B () O TOM, 9TO YXKe MPOM3OIILIO,
U CTpaTerusx OMMOHEHTOB.

Tereph MBI MOKEM ONpeNeNnTh ciaboe cosepwennoe Jaiiecoeo pasuosecue (IyTh
nosaree GyneT SACHO, TTOYeMy MbI TOBOpHM o ~crabocTu”). DTo ompejeNenie BKIOTaeT
2 YCIOBUA: BO-TIEPBLIX, CTPATErUN NOJKHEI ObITEH MOCAEOBATEILHO pallioHAILHEL Bo-
BTOPBIX, KOTIa 3TO BO3MOKHO, IPECTABICHIS JOMKHBI OBITH COTIACOBAHBI ¢ DTUMU CTPa-
TEruAMI: B PABHOBECHN Y UTPOKOB MOJKHO OBITHL NPa6UAbHbie MPEICTABICHIS OTHOCH-
TEALHO BHIGOPA CTpATEruil UX ONMOHEHTAMI.

[las onmcanus TaKOW COTIacOBAHHOCTH PACCMOTPUM CIIEIHATLHBIN CIy9all, KOl Ja paB-
HOBeCHas CTpaTerus KakJoro WrpoKa MPHUNHUCHLBACT CTPOrO MOJOKUTEILHYIO BEPOAT-
HOCTBH KayKJIOMYy BO3MOKHOMY JCHCTBUIO B KakKOM 13 €ro WH(POPMAIHOHHEIX MHOKECTB
(Tak HasbIBaeMas BIIOJHE CMeIIaHHas cTparerns). B oTom ciryvae Kax 1oe WHPOPMAIIoH-
HOE MHOMKECTBO JOCTHUTACTCA € TMOMOKNTEILHON BEPOATHOCTLIO. EcTecTBenHnoe mousTue
CONTACOBAHHOCTH TIPEACTABICHUN ¢ TaKOU CUTyallHell paBHOBECUA ¢ BBINJIAINT TaK: [/
KaKOW BEpIIUHLI & B JaHHOM WH(POPMAIHOHHOM MHOXKecTBe H | UTPOK HOMKEH BbI-
YUCAUTH BEPOATHOCTH JOCTUKEHUA DTOW BEPIMUHLI TPHU JaHHOM pasbilphIBAaHUE Habopa
crpateruii o, Prob(z|o), a 3arem, ucnoansys gopmyry Jalieca, TPUMHCATH YCIOBHYIO
BEPOATHOCTH HAXOXKICHUS B KayKOU W3 DTUX BEPIINH, TP YCJIOBUH, 9TO TIPH PasbilPhl-

BaHUK JOCTUTHYTO DTO MH(MOPMAINOHHOE MHOKECTBO:
Prob(x|o)
e Prob{elo)

B xadecTBe MIIIOCTpalul pacCMOTPpUM Halll IpUMEDP, KOI'la E HCIIOJb3YyeT BIIOJHE

Prob(z|H,0) =

cMelllaHHble cTparTerun, KoTopblie npunuckiaiorT "D ET” — Bepoatuocts 1/4, 7 Bxy 7 —

1/2, "Bxy — 1/47. Torga BepoATHOCTL JOCTUKEHUS UH(MOPMAIMOHHOIO MHOKECTBA
urpoka [ ecth 3/4. Do mpasuiy Jaileca, BepOATHOCTL HAXOXKICHUS B JIEBOU BEPIIHHE
5TOr0 MHMOPMAIMOHHOIO MHOKECTBa, TIPU YCJIOBUU, 9TO OHO JOCTUIHYTO, paBHO 2/3, a
YCIOBHAs BEPOATHOCTEL HAXOXK MCHUs B MpaBoll Bepiuhe pasua 1/3. [luia npencrabiennin
I, cemyroninx 3a BXOJOM U COMMIACOBAHHBIX O cTpaTeruen F | mpeacrapienus [ 1OMKHbI
IPUIICHIBATH UMEHHO DTH BEPOATHOCTH.

Ecan crparerun ne BroJsme cMeIIanubie, TO HEKOTOPhIe NH(MOPMAINMOHHbIE MHOKECTBA
MOTYT He NOCTUTATLCS (¢ TOJOKUTENHHON BEPOATHOCTHIO) N MBI HE MOKEM NCTONb30BATH
dopmyary Danmeca. Ja WHTYHTHBHOM yPOBHE DTa MpobieMa COOTBETCTBYET CJenyIOIIen

nmee: naxke, eCin UTPOKU Pa3bITPLIBAIN ObI UT'PY HEOTHOKPATHO, TO ~ PABHOBECHLIN PO3bI-
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I‘prIH77 He ITopoxK faJt OLI OIIbITa, Ha OCHOBE KOTOPOT'O UTPOKHN MOI'JII OLI OCHOBLIBATEL CBOI
npeacraBIeHUs B 5TOM I/IHqDOpMELHI/IOHHOM MHOZKeCTBeE. CJLCL60€ 3&1260060 pasHo6eECUE 110~
3BOJAE€T NIPpUIINCHIBATH 41000bL€ npet?cmaeﬂemm B TaKNX I/IHqDOpMELHI/IOHHBIX MHOXKeCTBax

(1 B DTOM CMBbICTe, B 9aCTHOCTH, NCIONL3YETCS IpuIaraTenbroe craboe” ).

Omupenenenne 4.1.5 Jabop cmpameeut u cucmema anocmepuopuvlr npedemas.ienut
(0, ) A6AKEMCI CAABBIM COBEPUWEHNHBIM DAUECOEOM PAEHOBECUEM 6 ULPE 6 NOZUYUOHNHOU

dopme 'y, ecau
(1) 0 — nocaedosamenvio payuonaivia npu dannot cucmeme npedemasienud (.

(2) Cucmema npedemasaenut [ eweodumes uz wabopa o no npasuay Iaieca, Ko-

2da moavko 2mo 603MmoxcHo. To ecmv das 1106020 UNPOPMAYUOHIO20 MHONCECTEA

H maxozo, umo Prob(H|o) > 0 (2de Prob(H|o) — seposmuocms mozo, umo

docmueymo ungopmayuonnoe muoxcecmeo H )
Prob(x|o)

(3ameTnM, 9TO craboe paBHOBECHe OTpefenseTcs Kak mapa (o, () ).
Caenytotee npepnoxenme (cMm., mampumep, Mas-Colell, Whinston, Green) xapakTre-
pPU3YET CBA3L MK Y CJIabbIM COBEPIIEHHBIM DaleCOBBIM PAaBHOBECHEM 1 PaBHOBECHEM IO

DIy .

Idpeanoxenune 4.1.1 Jabop cmpameeuii o L648€MCL PA6HOSECUEM N0 FIUY 6 USPE 6
nozuyuonnot gopme 'y moeda u moavro moeda, woeda cywecmeyem cucmema npeo-

cmasaAenut Homarad, 4mo:

(1) o —  nocaedosamedvno  payuonasvia  npu  daunol  cucmeme 7

60 6cex ungopmayuonnvir mnoxcecmear H makux, umo Prob(H|o) > 0;

(2) Cucmema npedemasaenuti (1 evisodumes uz o ¢ nomowpio dopmuyast Jaieca, Ko-

2da 3Mo 603MONHCHO.

DoldepKHyTas 9acTh — DTO equncTBennoe otan«ne oT Omupenernus 4.1.5: nas pas-
HOBECHSI IO JDIITYy MBI TpebyeM TOCTe0BaTETLHYI0 PAINOHAILHOCTL TOJBKO Ha PaAaBHOBEC-
HOM Iy TH, CleJoBaTerbio, craboe coepitentoe JaiecoBo pasuosecne (CCII) aBaseTcs

paBHOBeCHEM TI0 DIy, HO He Kakjoe paBHOBecue 1o Joarry sBiasietcs CCII.
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D POJOIKIM PacCMOTPEHNE HAIIIET O TIPUMeEpa: SICHO, ITO [ MOJKHa UTPaTh MPUHATS,
ecin Bxon B awobom CCOI, Tak Kak >TO onTUMaldbHOe JercTBue GpupMbl [, Hadmnas
¢ ee MHPOPMAIMOHHOTO MHOKECTBA MPHU 4100601 CHCTEMbI peacTaBiennil. TaknuM obpa-
30M, PABHOBECHbBIE O JDIIY cTpaTernn (HeT; BOIHA, €CI BXO[) He MOI'YT ObITh 9acTbio
mnkakoro CCI3. Tenepnh mocMoTpuM mapy cTpaTeruil Ha ( BXj; HPUHATDL, €CIH BXOT).
Yr106B! fOKa3aTH, 9TO 5TO €cTh YacTh CCIID HaM HYKHO CHAOIUTH DTH CTPATETUN CHCTE-
MO TIpe/ICTaBIeHn, yioBIeTBOpsIomel yeaopuio (2) B Onpenenennn 4.1.5, m koTopoe GbI
Cllealio DT CTPATErNN TOCIeNOBATENHHO PAMOHATLHBIMHA. J3aMeTHUM, BO-TIEPBBIX, ITO
JUIS TOTO, 9TOOBI yAOBIETBOPUTH KpUTepuio (2), mpeicrapienus [ TOIKHBI MPUIHCH-
BaTh BEPOATHOCTHL | HaXOXKCHWUIO B JEBOW BepIINHe ee MH(OPMAIMOHHOTO MHOKECTBA,
TaK KakK 5T0 HHPOPMAIMOHHOE MHOKECTBO TOCTUTAETCA € MOJOKUTEIHEHON BEPOATHOCTHIO
[PU JAHHBIX CTPATETHAX ( BXp ; IPHHATH, €CIU BXO[). Jojee TOro, 3TH CTPaTerni, B J1el-
CTBUTENLHOCTH, MTOCAEOBATEALHO PAIlHOHAILHEI IPU JaHHOW CHCTEeMe TIPeJCTaBIeHu, 1
DTa mapa ~cTparTernu-mpecraBienus — ennnctBennoe CCII.

[lanee paccMoTpuM eltie 2 mpuMepa.

Opumep 2 (Mas-Colell,Whinston,Green). Cunraem, 970 TOSBUICS 2-O1 TOTEHIIN-
ATbHBIN HOBHYOK E2 u Teneph curyarns TakoBa: ¢gupma Kl obramaeT mocraTodHbiMu
BO3MOKHOCTAMMI, 9TOOBI BOUTH B PHIHOK CAMOCTOATEILHO, HO €l He NOCTAaeT HEKOTOPhIX
BO3MOKHOCTEN, KoTophie nmeeT dpupma E2. Kak pesyanrar, pupma El paccmarpubaer
BapUaHT MPeIJIOKeHNs o co3gannu ¢ K2 ”coBMecTHOrO peqnpusaTus’, TpudeM B cIydae
cozfanusa Takoro mpeanpuaTus, E2 neaunr ¢ El ee "BosmoxknocTn”, u 5T 06e (pupMBbI
JIedAT Tmoayvatonmucs noxon. Kl nmeer 3 BapmanTa mnencTBUH: He BXOIUTH, BOUTH Ca-
MOCTOATEILHO HWIU MPEIIOKNTEL Koollepalinio. Ecanm oHa mpeaiaraeT KOOHNEPAIHio, TO
E2 mMoxeT mmbo mpuHATL Hpeioxenne, aub6o oTBepruyTh. FEeau E2 npummmaer mpe-
goxkenne, To El Bxogur BMecte ¢ E2; ecain E2 orsepraer, To El pemaer BxoauTh Jint
caMocToATeabHo win #eT. [ MoxkeT HabarogaTh Bomwia ju El, Ho He 3maeT Bolllia Jan
dbupma "oTaenpHON equHuiel”, WK’ COBMECTHBIM MpeamnpusTueM” (puc.)).

Nas onpenerenus CCDI 3amernm, aTo B arobom CCII E2 momkna npuusaTh mTpemo-
xenre El1, Tak kak B 5ToM ciaydae E2 rapanTupyer MOTOKATEILHBIN BLIATPHIIT He3aBH-
cumo ot ctparernn [. Do Torga B awbom CCIID El momxma mpenroknTh KOOMEPAINIo,
Tak Kak, ecin E2 mpunnmaer npemnoxenue, To El morydaeT 60Jbllie HE3aBUCHMO OT
"nmoct-Bxonuon” crparernu [ . [lazee, >Tm mBa BLIBOJA HPUBOAAT K TOMY, ITO HHMOP-

MallMOHHOE MHOZXKECTBO UT'POKa 1 AJOCTHUI'aeTCAa C [TOJOXKUTEIHLHON BEPOATHOCTBLIO (B ,I[eﬁ—
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HET BX. TPEILL.COBM. IPEANPUATHS

Un

L
u;

Jnc. 5.

cTBUTERbHOCTH pasron 1) B ao6om CCII. Temepn, menonbsys mpaBmio Daieca B 5TOM
MHMOPMAIMOHHOM MHOKECTBE, MBI 3aKII09aeM, 9TO DTO MPABIIO JO0JKHO MPUIHCHBATE
BEPOSTHOCTH | HaXOXKIEHW B cpeiHen Bepiuie. B sTom cayvae, B mobom CCDI cTpate-
rust pupMbl [ gomxHa ObITL MPWHATD, €CIu BXon . Jakomel, ecin | wrpaeT "TpUHATD,
ecan Bxo”, To E1 moikHa BXOAUTE, €CIi OHa MpeIIoKIa Kooepallno, Ho E2 orsepria.

CrenoBarenbro eduncmeennoe CCII B DTON UTpe ecTh HabOP CTpaTerni

(0B1,082,01) = ((IpennoKeHe Koomepalyn; BX., ecin E2 orBepruyTo), (IpUHATS),
(MpUHATD, ecan "BXo1”) U cUCTeMa TIPEACTABICHIT

i (cpenmss Bepimua) = 1.

3aMeTnM, ITO DTO He eINHCTBEHHOe paBHOBECHE 110 Iy (& MOTOMY 1 He eIUHCTBEH-
noe CODH). Danpumep, (0g1,0m2,07) = ((mer, mer, ecin E2 orknonnr), (0TKIOHETS),
(Bomma, ecin "Bxon”)) ssusercas CODH B oroim urpe.

Opumep 3 (Mas-Colell, Whinston, Green). B mpuBeieHHBIX BbIllle MpuMepax Bee
OBLIO COBCEM TIPOCTO, TaK Kak KTO-TO W3 MTPOKOB WMeI ONTHMATLHYIO CTPATEruio, KO-
Topas Oblla HE3aBUCUMA OT €0 NPEACTABICHUN U /Wi JalbHEHIIel UTPhl OMIOHEHTOB.
DaccMOTPUM Tereph clelyiomryio urpy (cM. puc.6)

Yr1o6bl permTs DTy Urpy, HalgeM ~ HemOABIKHYIO TOYKY , IPH KOTOPOM IOBEIEHNIe,
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y>0
Onc. 6.

IOPOXK NEeHHOE ITpeACTaBICHUAMNI, COTNIaCOBaHO C OTUMH IIpeaCcTaBJICHUAMMN. C"H/ITELGM7 9TOo

v>0.

DYyCTh OF — BEPOSTHOCTHL TOTO, 4TO pupMa [ BOIOET TIOCTE BXOMA.
DycTh py — upecrapienne GupMbl [, 9TO cTpaTernmel BXoJa ObLI BXp (eCIum oH
COCTOANCA), U TIYCTh 0, 01,02 — BEPOSTHOCTHU, C KOTOPHIMI (PUPMa JeHCTBATENHHO BbI-

6mpaeT "HET”, BX;, BXz COOTBETCTBEHHO.

SameTnm, 970 [ 3axX09eT BOEBATDH € MOJOKUTEILHON BEPOATHOCTBLIO, TOT A M TOJLKO
Torga, korga —1 > —2u; + 1(1 — py), T.e. ecam py > 2/3.

Ipenmonoxum, aro g > 2/3 B CCII. Caenoarenbuo, pupma [ J1omKHAa UrpATh
"Bouny” ¢ BepoATHOCTLIO 1. Do Torga K momxkna WrpaTb BXy € BEPOATHOCTHIO 1
(T.x. v > 0) u Ttorga CCID Tpebyer 4T00BI (11 = 0. IPENOTOKAM TemePh, ITO
1 < 2/3 8 CCII, caepoBarenbuo [ poikHa UrpaTh "HPUHATL’ ¢ BEPOSHOCTELIO 1. Do
torga £ momxma mrpath ” BX; ¢ BeposaTHOCTbIo 1 mw CCID TpebyeT, 9T06BI f; = 1.
Buauur B awbom CCII py = 2/3. CaenoBarenbro, £ noaxua paHgoMU3NPOBATEL
B DTOM paBHOBECUW, TPUIHUCHIBAsS BX; U BXy MMOJOKUTETHHYIO BEPOATHOCTDL, TPUTIEM
BX; [JONXKHO OLITH ~BIABOE BeposiTHee”, WeM BXy. JTO O3HAYaeT, UTO BEPOATHOCTD
nrpaTh “BOUHY NOMKHa AefaTh F 6e3pa3sinmdHon MexkIy BX; W BXy, CAeIOBATEILHO,
—op+3(1 —op) =70+ 2(1l —op), mm op =1/(v+2).

Bomrponn E oT urpbl BX; winm BXz ecTh (37 42)/(y+2) > 0 u, crenoBarensio, F

IOJKHA UTpaTh HeT ¢ BeposaTHOoCTho (. 3uaunt, equnctBennoe CCII B »TOU MIpe,
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MIPUPOJIA

korga v > 0, ecTb

2 2
(90,01,02) = (0,5,1/3), op=1/7+2 =3

MbI HasbIBaIM paBHOBECHE CTaObIM, TaK Kak TpeGOBaHUA COTIACOBAHHOCTH OBLIN MU-
HUMaJbHLL eJUHCTBEeHHOe TpeboBanue s IIpecTaBIeHnll, KpoMe HEeOTPHIATEeIbHOCTH
I paBEHCTBa CyMMBI BEPOATHOCTEN eJINHATEe B MH(POPMAINOHHOM MHOKECTBE, COCTOSMIO B
TOM, 9TO OHI NOAKHBI OLITH COIMIaCOBaHBl C PABHOBECHLIMI CTPAaTErWAMI Ha PaBHOBEC-
HOM TIyTH, B TOM CMBICIE, YTO OHU JOJKHBI BHIBOAUTCA U3 (POPMYJIBI Daneca. O pu ITOM
He ObLIO HUKAKWX OrpaHWYeHul Ha MpejcTaBleHns BHe paHoBecHoro myTu. OaHako, 5To
UHOTIa JKeTaTelbHO. D0 Mbl Ha DTOM MOAPOGHO OCTaHABINBATLCA He OyIeM.

S pumep 4.4 (Mas-Colell, Whinston, Green).

YucThle cTpaTernu m mpeacTaBIeHUs, OTMedeHHble Ha Juc.7 CTpelkaMn o6pasyroT
CCoI.

D PeACTABIEHNUS YIOBIETBOPAIOT CBONCTBY (2): TOIBLKO MHMDOPMAIIOHHOE MHOKECTBO
urpoka 1 JocTUraeTcs ¢ MOJOKATEILHON BEPOATHOCTRIO, & €ro IpeAcTaBIeHnA OTPaKaioT
BEPOATHOCTHOE paclpeenenne Ha MHOKECTBE XOM0B O PUPObL.

Dpencrapienns 2-oro e o9eHb OCMbICAeHHbL. NH(popManmonnoe MHOKECTBO BTOPOTo
UTPOKa MOXKET OBITH JOCTUTHYTO TOALKO, €CI | OTKIOHMICS, BHIOUPas Y C MOJOKITEb-

HOHI BEPOATHOCTBLIO, TPUYIEM OTKJIOHEHUE NOJKHO OLITL HE3aBHCUMO OT ,I[eﬁCTBHTeJIBHOFO

151



nc. 8.

BLIGOPA D PUPOALI. DODTOMY UT'POK 2 OCMBICIECHHO MOXKET UMETh TOJLKO TIPEICTaBICHNUA,
KOTOpBIE TPHUIHUCHLIBAIOT paBHBIE BEPOATHOCTH DTUM JBYM BepIInHaAM B ero mH(opMa-
[MOHHOM MHOMKECTBE, 3Ha9NT KeJaTelbHo TpeboBaTh ~CTPYKTYPHOW CONJIaCOBAHHOCTH
BHE PABHOBECHOT'O MYTH B TOM CMBICIE, 9TO CYIIECTBYET HEKOMOPOe CYOBLEKTHBHOE BEPO-
ATHOCTHOE paclipefelerie Ha Habopax CTpaTeruil, KOTOpoe MOXKET MOPOKaTh BEPOST-
HOCTH, COTJIACOBAHHBIE C MPENCTABICHUAMU.

Samerum Takxke, 9To CCII ne 0643ameavbno 46A4€MCA COBEPUEHHBIM NOI-UZPOEBIM
PAGHOGECUEM. DACCMOTPUM UTPY, N3006paKEHHYIO Ha pUC.S.

CCID specw ecth (0g,07) = ((Her, IpUHATH ecan BXoi ), (BOWHA, eCii BXOH)) BMe-
cTe ¢ yKa3aHHBIMI MTPEACTABICHUAMI. D0 DTO He COBEPIICHHOE TI0/I-NTDOBON paBHOBECHE,
TaK KaK OHO He MaeT PAaBHOBECUS 1O JDIIMY B ' HOCT-BXOAHOW TOA-UTPE.

JpobieMa B TOM, 9TO ~MOCT-BXOHBIE” TpencTaBieHus pupMbl | OTHOCHTENLHO UTPBI
dupwmer E e orpannyensr CCI9, Tak Kak wHMOpMAIIOHHOE MHOKECTBO GupMer | — BHe
PaBHOBECHOT'O MY TH.

Suagnt CCII MoKeT 6bITH CIUITKOM CIaOBIM.

B mpuroxkennsx oOBIMHO BBOAATCA NOMOJHUTETLHBIE TPEOOBAHNA COTIACOBAHHOCTH,

97005 M3bexaTh DTHUX HpO6JI€M. 3OJIy‘IELIOH166C}I PaBHOBeCHME 1 Ha3bIBalOT COBEPIIICH-
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HBIM JalecoBLIM paBHOBecmeM. PopmaibHble OMpeelenns U 00Cy K IeHne HEKOTOPHIX
MOHSTHUHN COBEPINIEHHOT0 JalecoBa paBHOBecus Moxmo HanuTnu B xumre Fundenberg, Ti-
role.

Mger paceMOTpHUM TIOAPOGHOE COBEPIIEHHOE TIOA-ITPOBOE PaBHOBECHE Ha IIPUMEpPE CHUT-
HaJIbHBLIX UT'D, I'/le OHO COBIaJaeT ¢ nociedoeamervuvim pasnosecuen’ Buiacona-Kpernca,

Ha KOTOPOM MbI cemvac KpaTKO OCTELHOBI/IMC}I).

4.2 OJocaegoBaTelbHOE paBHOBecHE

Baxk#ubiM, TecHO CBA3aHHBIM MOHATHEM PaBHOBECHUS, KOTOPOE B TO K€ BpPeMS yCUINBaeT
MOHSTHE CIabOr0 COBEPINEHHOT0 JanecoBa PABHOBECHUS 3a CYET BBENEHUS NOTOIHUTET b
HOTO YCJOBUSI COTJACOBAHHOCTH TIPEACTABIEHUN, SBISETCA MOHITHE MOCIEI0BATETLHOTO
pasrosecus (Wilson, Kreps (1982)). B mpoTuBOmomoKHOCTD COBEPIIEHHOMY JallecoBy
PaBHOBECHIO, B TOHATHUN MOCAEJOBATENIHLHOIO pPAaBHOBECHS DTa CONMTacOBAHHOCTL BBOIMTCSA

He IpAMBIM, a KOCBEHHBIM 06pa30M gepes cxoadamuecs mocaeqoBaTelbHOCTI CTpaTeFHﬁ.

Onpegenenue 4.2.1 Japa (o, 1), cocmoswan uz wabopa cmpame2uti u Cucmemv, npeo-
CMABAEHUT HA3BIEAEMCA nOCJLe&OBameJLbeLJVL pPaABHOBGECUEM 6 nOSUuUOHHOﬁ uepe FE}
ecau: (1) wabop cmpameeuii o nociedosameivio payuonaien Npu dannol cucmee
npedcmasaenuti ; (2) cywecmeyem nociedosamesbHocms 6NOAHE CMEWANNLIE CTNPA-
meaut (mO ecmo Cmpameauﬁ} 6 KOMmMopsvly K‘ClﬁfC&aﬂ wucmsa cmpameeus uepaemcs ¢ no-
Aodicumevnoti seposmuocmoio) {oF}% mawas, wmo lim of = o, npuven p =
p k=1 ; k—co - ; np Ho=
lim kede pf — nped J i3 i oF
k—oco U, 20€ U npegcmasAcHUsl, 6bl600UMBIE U3 HAOOPA cmpamez2uu o° No npa-

suy Jatieca.

Do CYIIECTBY, pevhb WAET O TOM, 9TO TOCIeNoBaTETHHOE paBHOBecHe TpebyeT, ITOOb!
MpeICTAaBICHNS] BOZHIKAIN W3 HEKOTOPOI'O MHOKECTBA ~OIM3KUX K O BIOJHE CMETTaH-
HBIX CTPATErni. JTO MOXKHO pacCMaTpUBAaTh KaK TpeboBaHUE TOTO, ITO WUT'POKU OIpe-
JEIAT0T CBOU TPEeNCTAaBIEHS, Aefas, ¢ HEKOTOPOU MaJol BEPOATHOCTDHIO, OIMMNOKN B BhI-
6ope cBomx cTpaTernil. BakHO OTMETUTEL, 4mo kaxcdoe nociedosamenbroe pacHose-
cue saeasemes CCII, MOCKOMLKY Tpeenbuble MPeNCTaBIeHs B TOTHOCTH COBIIAIAI0T C
MpeICTABIEHISMI, BHIBOIUMBIMI W3 PABHOBECHBIX CTPATETUU ¢ TO MPaBUIy Jaleca Ha

TpaeKkTOpHH, omrpeaeiseMon nmpoduiem o . ObpaTHoe, BoobIe roBOpsi, HEBEPHO.

Zsequential equilibrium
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JocaenoBaTeTbHOMY PaBHOBECHIO yaaeTca M30ekKaTh TeX OCJAOKHEHWUH, ¢ KOTOPLIME
MBI CTOJKHYJINCH B JABYX HOCAEIHUX npuMepax. [lelicTBUTerbHO, BepHeMcs K Urpe, M30-
OpakeHHol Ha puc. 7. B 5Tom mrpe Bce mpencTaBleHnsa, KOTOPbIE MOKHO BBHIBECTH W3
To60Il MOCAeI0BATEIHLHOCTH BIOIHE CMEIIAHHLIX CTpaTEerni, IPUIICLIBAIOT paBHBIE Be-
POATHOCTH JBYM BEpIIMHAM W3 MH(POPMaINOHHOI'0 MHOXKECTBa UTPoKa 2. JOdTOMY B
To60M TI0CIeI0BaTEILHOM PAaBHOBECHH MIPOK 2 JOJKEH UI'paTh T, a UIPOK | JOMKeH
urpaTh y. B geiicTBuTembHoCTH, Tapa cTpaTernit (r,y) W IpeacTaBICHUS, TPUIHCHIBA-
IOIIIe paBHbIE BEPOATHOCTH BepIIMHaM KaiKJOTO 13 JABYX HH(OPMAIIOHHBIX MHOKECTB,
OIpeneraioT eNHCTBENHOE TTOCIe0BaTEILHOe paBHOBECHE B DTOU HUI'pe.

Yro KacaeTca mpumepa, M306paKeHHOrO Ha PHC.8, TO CTpaTerun eJquHCTBEHHOI'O
MOCIeJ0BATENLHOIO PAaBHOBECHA B DTOU UI'Pe ABIAIOTCA CTPATErHAMU €INHCTBEHHOTO
CI99: ((Bxom; mwetr, ecim BXon), (wer, eciu F urpaer Bxon)). HUrobwl ybemurcs B
5TOM, PAcCMOTPUM JOOYIO BIOMHE CMEIAHHYIO CTPATEruio o U JOGYI0 BEPIIMHY 2 B
nH(pOPMAIMOHHOM MHOKecTBe [, KoTopoe Mbl 0bozHadnM Yepes Hy. DycTh z obosHa-
YaeT BEPIINHY, CAEIYIONIYIO 3a BXOJOM UIpoKa F (T.e. HadaabHYIO BEDIIUHY MO-UTDHI,
creyiomeit 3a Bxogom). Torga mpejcTaBieRns j, , COOTBETCTBYIOMEE o B MHPOPMa-

IODMOHHOM MHOXKEeCTBE H[, OolIpeneadroTca Ccleqy oM 06pa30M:

_ Pr(alo’) _ Pr(elzo)Pr(zlo)
[y () = Pr(Hj|o") o Pr(HI|z:,U')P7“(9€|U/)7

rae Pr(x|z,0') — BepoATHOCTbL JOCTUKEHWS BEDIIMHBI & B CIydae TPUMEHEHHA CTpa-
Teruil o, IpW YCIOBUM NOCTU/KEHNA BEPIIMHBL 2. DOCIE COKPAIIEHHA I ¢ YIETOM TOTO
dakra, aro Pr(Hj|z,¢') = 1, mbr monyqaem p, (z) = Pr((z]z,0'). Do 510 Kak pas u
eCTh BEPOATHOCTHL TOT'0, 9TO (pupMa F BBIOUpaeT AeNCTBHE, IPUBOAIICE K BEPIINHE I
B CTpaTErui o . DOdTOMY J06ad TOCIe[0BATEILHOCTD BIIOJHE CMEIIAHHBIX CTPATErHi
{o'}52,, cxopamancs K 0, NOIKHA TOPOKIATh TpejelbHbie TpeicTapienns dupmer |
KOTOPBIE COBIAIAlOT ¢ UTPOU B BEPIIHHE Z , MPEIITICHIBAEMON PealbHON CTpaTernen oy .
W3 oToro memeento ciefyer, 9T0 CTpATEri B KaiK JOM HOCTE0BATEIHLHOM DaBHOBECHH
TOJKHBI OTIPEENITH PABHOBECHOE TI0 JDIITY TIOBEIEHNE B DTOW ~TOCT-BXOHON TOJ-UTPeE,

a TopTOMY moMKHbI obpazoBbiBaTh COIH.

Opepmoxenue 4.2.1 (Kreps, Wilson (1982)). B xaxcdom nocaedosamenviomn pasiose-
cuu (o, 1) nosuyuonnot uepor 'y nabop pasmosecnvir cmpamezut o obpasyem cosep-

WEHHOE NOJ-ULPO6OE PABHOBECUE NO IIWLY.
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Taxum obpazom, mocienoBaTelbHOE paBHOBecHe ycumiamBaeT u nomstue CIII u mmo-

matre CI9: Kax moe mociaegoBaTenbioe paBuoBecne spiasercs u CII39, uw CCII.

4.3 CurHajbHble UT'PbI

CurnanbHas nrpa — 2TO AUHAMHUYeCKas UTpa ¢ HEIOJHON MH(OpPMalnel, BKIIoYaomas
1Byx urpokos: S (Sender) - Bemymiero (mocoburatormero curuaarn) u R (Receiver) — moary-

qaTeJasd CUT'HaJla. I/II‘pEL IpoTeKaeT CJaElyIOoMNM 06pa30M:

1. Dpupona BeIGHpaeT THN {; A1A BEAYIIErO N3 MHOXKECTBAa BO3MOXKHBLIX THIOB 1 =
{t1,...,11} B cooTBeTCTBUE ¢ BEPOATHOCTHBIM pacipeienenuem p(t;) : p(t;) > 0

s aoboro ¢ u o p(ty) 4+ -+ p(tr) =1.

2. Benymui HabmrronaeT f; u BIOMpaeT CUT'HAL M, U3 MHOXKECTBAa BO3MOMKHBIX COO0-

wenun M = {mq,...,my}.

3. Doxydarerh HabIOIaeT (MogydaeT curaan) m; (Ho He t; ) U 3aTeM BHIOHpaAeT jJel-

crBue qp us muoxectBa A = {ay,...,ax}.
4. Omnpenemstiorcs Beiurpoin Ug(t;, my, ar) uw Up(t;,mj, ax).

Da3zyMeeTcsi, eCTECTBEHHO 6bIBAET CINTATEL, ITO MHOKECTBO BO3MOKHBLIX COOGIIEHNI
3aBUCHUT OT THUIA UTPOKA, & MHOKECTBO BO3ZMOKHBIX IEUCTBUU 3aBUCHAT OT MOJYIEHHOTO
curmara. Tak, ckaxeMm, B MOJENN CUTHATN3NPOBAHMS Ha PLIHKEe Tpyaa S — pabodni, a
R — 570 mepcrnekTuBHBIN PHIHOK 3aHATOCTH, THIT — DTO MTPOU3BOAUTETHLHOCTL Pabovero,
a coobIrenne — 5TO BBIOODP YPOBHA 00pa3oBaHms, U HAKOHEI, TeNCTBHE — DTO YPOBEHD
3apaboTHON MmIaThl. B Moean KOpmopaTUBHBIX KATUTATOBIOKEHNH W CTPYKTYPHI Kalll-
TansoB, S — QupMa, HYXKIAOIMMasics B (PUHAHCHPOBAHUN HOBOI'O MpoekTa, K — moTen-
[MIATLHBIT UHBECTOP, THIT — MPUOLLILHOCTL NUMEIOITIXCA aKTHBOB (PUPMBI, COOOIITEHe —
DTO TpeoKenne PUPMBI JOJEBOU CTABKU OTIa"U, a AeUCTBUS — PEIEHUs THBECTOPA
BKJIAIbIBATH WIN HeT. B HEKOTOPBIX ClIydasx cUTHadbHasA UI'Pa MOKET O6BITh 9acThio 60-
Jlee CIOXKHOU UTPBI, T.€. HaIPUMEpP, MOKeT OLIThH HEKOTOPOE NEUCTBUE MOMyIaTels 10
BBIOOpaA COOOITEHTS BEAYIITUM S .

MuI ocTaHOBIMCS Ha IIPOCTOM CJay4ae:

T = {tl,tz}, M = {ml,mg}, A = {al,ag}, PI’Ob{tl} = p.
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a
m, t; m,
as a,
R N R
a 1- a
m, t m,
a onc. 9. a,

[lepeBo TakoU CUTHAILHON UTPHI YI00HO M306pakaTh CIEAYIONIMM 06pa3oM (MBI He
yKa3bIBaeM 3/1eCh BLINTPLIIN B TEPMUHATLHBIX BepimHax) (cM. puc.9).

Kaxk Bcerma, cTparerus urpoka — 3>TO TOJHBIA TIAH JA€UCTBUH: CTPATErWs Mpenn-
CBIBA€T [MOMyCTUMOE MENCTBUE B KakKIOM CIydae, KOT/a UTPOKY MOXKET TOHAT0OUTHCS
XOMWTh. B curmanboil wrpe, dmcras cTpaTerus urpoka S — oro gymakums m(t;),
yKa3bIBaoIas, Kakoe cooliente 6yeT BHIOPAHO A KakK OO THUIa, KOTOPBIT MOKET
BBIOpPATh D PHUpOIa, a INCTas CTpaTerus Wrpoka R — oro Gynkuus a(m;), yKasbiBa-
olas, KaKkoe JercTBUe OyaeT BLIOpaHo i KakK oo BO3MOXKHOTO coobimenus S. B

M300paKenHON UTPe MOKET ObITH BCero 4 (YMCTHIX) CTpaTernn ¥ KakIoro U3 NIPOKOB:

DepBas crpaTerns S — CHIIpaTh My, €CIU DPHUPoOJa Bhibpata t; U ChIlpaTbh My,
ecan 1.

Bropas crpaterns S — cwirpaTh my, ecin Jpupoja BbiOpata f; U ChIlpaTh Mgy,
ecan 1.

Tperwbs crparerns S — chlpaTh Mo, €CIU DPHUpoOa Bhibpata t; U ChIlpaTh My,
ecan 1.

Yerepras crparerns S — coilpaTh Mo, €CIH JPHpPOda BbiOpata t; W ChIIpaTh

Mg, ecan iy .
DepBas cTpaTerus R — culpaTh a1, ecin S BbiOpata m; U CBITPaTh di, €CIH My .
Bropas crparermas R — cwirparh ap, ecam S Bobpata m; W CBITPaTh 3, €CIN
mso .

Tpetns crpaterust B — cuirpaTh ap, ecau S BuIOpala 1y U CBITPATh 4y, €CIT My .
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quBepTaﬂ cTpaTerus R — ChIT'paThb dg, €CIN S BBI6pELJIEL M1 1 ChIT'PpaThb dg ., €CIU
mso .

3epBaﬂ n qeTBepTad CTpaTermm S — 06136,I[I/IH}HOHII/163, TaK KaK KEL)I(,I[BIﬁ TUII ITOCHI-
JaeT OJUH 1 TOT XK€ CHUT'HaJ, a BTOpad W TpeThbAd — pa3;[emﬂomaﬂ4, TaK KaK KEL)I(,I[BIﬁ
THUII IIOCBLIACT pPa3HBbIe CHUTI'HAJBI. B MoOJeaAax C 6OJI€67 9eM IBYMA THIIaMM MOI'yT OLITL
JaCTHUYIHO 06136,I[I/IH}HOHII/IG (I/IJH/I HOJIy—pELB,I[eJI}HOIlH/Ie) CTpaTermnm, Korjga BCce TUIIBEL B HeE-
KOTOPOM IIOIMHOXKE€CTBE€ THIIOB IIOCBLIAOT OJWH M TOT XK€ CHUI'HaJ, HO pa3HbIe IIOIMHO-
KeCTBa TUIIOB IIOCBLIAIOT pPa3JUYIHBIE COO6IH6HI/I}I. Ects Takxe I‘I/I6pI/I,I[HBI€ CTpaTerunnm,
HallpuMep t; IochbLIaeT mi, a to — PaHIOMU3UPYET 1M W My .

3OCKOJH)Ky S 3HaeT BCIO HCTOPUIO UT'PBI U €I'0 BBI60p OCyHIeCTBJAETCA B OJHOTO-
YeIHOM I/IHC]QOpMELHI/IOHHOM MHOXKeCTBe, TO BOIIPOC O €r'o InIpeaCcTaBICHNAX HE BO3HUKAET.
Yro xacaercs R, TO OH BBI6I/IpEL6T ,I[eﬁCTBHe Iocje HEL6JIIO,I[6HI/I}I COO6IH6HI/I}I S, HO He
3HAA MuUn S, 3Ha4YuT BBI60p R IPpOUCXo T B HEOJHOTOIECTHOM I/IHC]QOpMELHI/IOHHOM MHO-
XKecTBe. 303TOMy Ternepb MBI MOXKEM HepeCpOpMyJH/IpOBELTB Tpe6OBELHI/I}I7 KOTOpPEIE MBI
paccMaTpHUBaJIl B HavdaJjJe STOU TJIaBbL A CUTHaJIbHBIX UT'D.

Curnanbhoe TpeboBanme 1. Jocie HabIrOdeHUS Kaxoro coobuenus m; uz M., R

AOJIZKEH MMETH IIpeacTaBJIeHne O TOM, KaKOU THUII MOT IIOCJIATH COO6IH6HI/I€ my. O603HEL—

UM COOTBETCTBYIOINIEE BEPOATHOCTHOE pacipeenenue depes u(t;|/m;), vae wu(t;m;) >0

> ultilmy) =1,

t, €T

s oboro t; € T u

(p(tilm;) — BepoOATHOCTH TOTO, ITO COOOIIEHTE M, TOCIAHO TUTIOM ;).
Jpu ganHoM coobmrenun S u mpeacTaBleHnn [ onTuUMalIbHOE JENCTBUE XapaKTepH-
3yeTCs ¢ MOMOIIBIO TPebOBaHKS IIOCIEI0BATEILHON PalOHAILHOCTH:

Curnanproe Tpebosanue 2 R. [luas moboro m; € M nencteue R, a*(m;), nomxmo

MaKCHMU3NPOBATH OKIJAEMYTO TON€3HOCTH R TIpH JanHoM mpegcrasiennu j(t;|m;) or-
HOCHTENHLHO TOI'0, KaKOW THII MOl TTOCIaTh coobilenune m;. To ecth a*(m;) pemraer
3anavy

ggﬁg;ﬂ(tﬂmj)%(tu My, ak).

TpeboBamnue mociaen0BaTENLHON PANMOHATLHOCTH MPUMEHNMO W K S, HO S uMeeT

nNoANRYI0 UH¢OpJI/LCLUU70, a cJleqoBaTEIbHO TPUBUAJIBHBIE TPEANCTABICHIA, @ KPOME TOT'O OH

3pooling
‘separating
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XOIUT TOAbLKO B Havale WIPBI, 3HAYNT cTpaTerus S [OMKHA OBITH ONTHUMAXbHA TPU
nammon ctpaternn R .

Curnaiapioe Tpebosanne 2.5 . [las moboro tuma t; € T coobuenme S, m*(t;),

JOJZKHO MaKCUMU3UPOBATh TMONE3HOCTL S, mpu gannon crparermn R, a*(m;). T.e.
m*(t;) pelaer 3agady

max Us(ti, mj, a”(m)).

Daxowel, Ipu ganuon crpaterun S m*(t;), obosnaunm depes T; MHOKECTBO THIIOB,
KOTOpBIe mochlnatoT coobemtane m;. T.e. t; € T, ecom m*(t;) = m;. Ecimm T; — ne-
IIyCTO, TO MHQPOPMAINOHHOE MHOKECTBO, COOTBETCTBYIOICE COOOIIEHUIO 1M , JEKUT Ha
pPaBHOBECHOM IIyTH; B IIPOTHBHOM ClIyd4ae m; He IOCBLIaeTCs HUKAKUM TUIOM, U COOT-
BETCTBEHHO, NHPOPMAINOHHOE MHOKECTBO HAXOQNTCA BHE PABHOBECHOT'O MY TH. D) ODTOMY
TpeboBaHme 3 MOXKHO TepenucaTh aas [ crepyrommm obpasoM.

Curnanbnoe TpeboBanue 3. s mo6oro m; B M, ecau cymecrsyer t; B T Taxoi,

aro m*(t;) = m;, To npeacrapienne R B MHGOPMAINOHHOM MHOKECTBE, COOTBETCTBY-

IOIIEM 1M , MONKHO ONPEeAeNIAThCA 110 IpaBUly Jaleca U UCXOMd U3 cTpaTeruu S, T.e.

M(ti|m]) = E p(TtZ])D(tl)

Onpegenenne 4.3.1 Cosepwennoe Jatiecoso pasnosecue (6 wucmulx cmpame2usr) 6
cuznaabnoli uzpe ecmv napa cmpameeui m*(t;), a*(m;) w npedemasaenue pu(t;|m;),

ydosaemeopsaouee cuenaibrviim mpeovosanusmn 1, 2R, 25 u 3.

Ecam ctpaterus S sBusercs ob6bemHSIIONEN, WIN Pa3Aelsiolel, TO paBHOBECHe Ha-
3BIBACTCA OOBLEANHATONIM WM PasIeJAoliM, COOTBETCTBEHHO.

S pumep (Gibbons). JaccMoTpUM cUTHAIBHYIO UTPY, n306paKennyio wa puc.10.

371ech TOTEHTNATLHO MOKET CYIIECTBOBATHL 4 COBEPINEHHBIX JaNeCOBLIX PaBHOBECHS

B YUCTHIX CTPaTerusix.
(1) obwenumsiommee wa [
(2) obwemuusiONiee Ha T ;
(3) paspensotnee ¢ ¢y, urpaoumM [, u ty, NTPAIOMINM T |

(4) paspensotnee ¢ 1y, UTPAIOIIAM I, U iy, HTPAOIAM | .
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u u
(1,3) 2.1
\ . . . @1

an 0.0)
d 0.5 d
N§ R
2.4 (1,0)
u 0.5 !
0 L t R
B
( 3 ouc. 10. d (1,2)

DacCMOTPHUM >TH BO3MOKHOCTH TTOOYEPETHO.

(1) Obwenunsiomiee Ha [ . DpeAnosoKIM, 9TO €CTh pPaBHOBECHE, B KOTOPOM CTpaTe-
rust S ectn (I,1), T.e. t; urpaer [ u ty urpaer [. (3ammen (m’,m”) osmagaer, 9TO
Tun ¢ mockltaeT curran m’, a tan ty nockliaet curuan m” ). Torga undopmarmonnoe
MHOKecTBO [, cooTBeTcTBYyIOIIEEe [, JEKUT Ha PaBHOBECHOM IyTH, MODTOMY IIPEACTa-
Brenue (p,1 —p) B DTOM HHGOPMAIHOHHOM MHOKECTBE OMPeNeAeTCsA IPABIIOM Daieca
u crparermer S : p = 0.5 — ampnopHoe pacnpegenenne. Jpu TAaKOM MpeacTaBlIeHNN
(mam m060oM APYTOM TIpeNcTaBIeHnn ), Jyaumil oTBeT R Ha [ — 5To chIlpaTh u, Tak
9TO TUHBI {1 U {9 TOXy9aroT, cooTBeTcTBeHHO 1 1 2. YTo6L onpenernTs, 6yayT am 0ba
THa NelCTBUTEILHO NrpaTh [, HaM Halo YTOYHUTH elle, Kak [ pearmpoBan Obl Ha T .
Ecmm orBer R Ha 7 ecThb @, TO BLINTPBIII TUNA {; OT UTCPLL ' €CTh 2, 9TO MPEBOCXOUT
BLIUTPHIN {; OT Urphl [, mooromy ecim orBeT R ma r ecTh w, To THmy {; urparth [
He ciegyer. Do ecan orBeT R ma r ecth d, To t; u ty nmoaydator 0 u 1 oT urpwr r,
Torga Kak oHu mnoaydaror 1 um 2 (coorBercrBenno) ot urpbt [. Taxum obpasom, ecan
CyIIeCTBYeT paBHOBeCHe, B KOTOpoM cTpaTterus S ecth (I,[), To orBeT R Ha r nomxen
ObITh d, a 3HaduT crparterns R nomkua 6bITH (u,d) (rae (d’,a”) osmadgaer, uto R
nrpaet a' wa [ w a” wa r). Ocraercs onpenernts Te npejicTapienns R B nHpopma-
IITOHHOM MHOKECTBE, COOTBETCTBYIOIIEM T , TP KOTOPBIX 1A HETO ONTUMAaIbLHO NI'PATh
d. Jlerko Bugers, 9To urparh d onrumaiabHo nas R npu awbom ¢ < 2/3. [lencrsu-
TeIbHO, M NaHHLIX npeactasienuin R[q, 1 — ¢] oxupaembill Bourpbin £ oT urpsl u
ectv 1-q+0(1 —¢q), orurpst d ectp 0-¢+ 2(1 — ¢). 3uauur, urpath d ONTUMATLHO,

ectn 2(1—q)>1-q, 1.6 ¢< 2.
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Caenosarennro, [(I,1), (u,d), p=0.5, q] sBaseTcs 06beUHAIONNM COBEPITIEHHBIM
DallcOBBIM paBHOBecHeM s atoboro ¢ < 2/3.

(2) Obbenuusioniee Ha r: DPENNOJOKIM Temepb, 9To cTparerus S ectb (r,r),
suaunT ¢ = 0.5, w swaunt (1., 0.5 < 2/3 y R ayuumin orBer Ha r ecth d, gaBas 0
nas ty w1l mas ty. Doty MoxkeT moayuuTh 1, urpas [, Tak Kax gydnmu orBeT R wa [
ecTh U JUIS JF0O0TO 3HAYEHUs P, 3HAYUT PABHOBECHs ¢ (r,T) He CylecTBYeT.

(3) Dasgenstoree ¢ 1y, urpatommm [. Ecim S urpaer ([,r), To 0oba nrdopmann-
OHHBIX MHOXKECTBa — Ha PaBHOBECHOM IIyTH, CAeJOBATETbHO 0ba MpeacTaBlIeHns olpe-
JeleHnl TpaBmioM Daneca u crpaTerunen S: p =1, ¢ = 0. Jlyaymun orser R ma >tn
npeacTaBlenns ecTh « W d, COOTBETCTBEHHO, TaK 9TO 0ba Tuma S MHolydaoT mo 1.
OcTaeTcsa TpoOBEPUTD, ABIAETCA JHU DTa cTpaTerud S ONTUMaIbLHON NMpHU JaHHOW CTpaTe-
run R (u,d). Do oro He Tak: ecin ty OTKIOHWTCA oT r urpas [, o R oTBedaer wu,
MOCKOIBKY ero crpaterns — (u,d), naBas ty BBIUTPLIN 2, 9TO MPEBOCXOMNT BHIMTPHIIT |
Aast Ly OT ULPHL T .

(4) Dazpensiomiee ¢ ¢y, urpatommm . Ecim S urpaer (r,l), To npegcraprenns R
JTOIKHBL ObITH p = 0 mw ¢ = 1, Tak 9o ayuumi orBer R ecth (u,u) m oba THma
nonydar 2. Ecaum 661 ¢, oTkaonmacs, urpas [, To R oTpearupoBan Obl u; BRIUTPHIIT 1}
Torga ObLT OBl 1, 3HAYNT HET CTUMYJIOB AJdA {; OTKIOHATHLCA OT UCPHI . AHalormdHo,
ecan 6bl 13 OTKIOHMICA ObI, CHITPaB T, TO IOCKOALKY [ MrpaeT u, TO BHIUTPHINT {3 ObLI
Ol 1, @ 3HAYNT {3 HET CMBICIA OTKAOHATHCA oT urpbl [. Swawut [(r,0), (u,u), p=0,
g = 1] — pasgexsioiiee coBepiientoe JalecoBo paBHOBECHE.

S pumep. Mojens orpannauBaionero menoobpasosanms Muirpoma-Jobeprcea (Mil-
grom, Roberts, (1982)), cm. rakxe, manpumep, Tupors (2000).

MpbI npuBesemM HECKOIBKO YIIPOIEHHYIO MOAeTb I OIAIIEM €€ JOCTaTOIHO CXeMaTHIHO.
I PenonoKM, 9TO eCTh IBa Neprnojia BpeMenn u ase pupmbl. Pupma 1, ykopenupmascs,
ABJIAETCA MOHOMOINCTOM B MOMEHT Bpemenn 1. Ona BLIOMpaeT 1eny p; CBOEN MPOAyKIINN
B IIepBOM mepuoje. 3aTeMm gpupMa 2, HOBUYOK, PellaeT BOMPOC O TOM, BXOJAUThL WUIU HET
BO BTOpPOM mepuojie. Lcam oHa BXOAUT, TO BO BTOPOM IEpUOEe Mbl NMEEM CHTYAINIO
JYOTIOINCTHYeCKON KOHKYPEHIINN, eClu JKe HeT, TO (pupMa | 0cTaeTcs MOHOIIOIICTOM.

D PEATONOKIM, ITO 3aTPAThl GUPMBI | MOTYT OBITH HUBKHMU (C BEPOATHOCTHIO )
win BBICOKMME (¢ BeposTHOCTBIO 1 — ). Dycrh M{(p;) obosHavdaeT MOHOMOABHYIO
NpHUOBITL YKOPEHUBIIENCA (PUPMBI, €CJi OHa HasHadaeT leny pi, npudem ¢ = L nam H

B 3aBUCUMOCTH OT TOT'O, ABIIOTCS I 3aTpaThl PpupMbl Husknmu (L) wim Buicoknmu H |
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TO €CThb

M{ (p1) = (pr — C1)D (p1),
rae D7 () — MoHOTOMBHBI cripoc. DycTh naree pL u p — vowonomsubie nensr, mazna-
JaeMble YKOPEHUBIIEecs pUPMOI B 3aBICAMOCTH OT yPOBHA 3aTpaT. XOPOIIO M3BECTHO,
aro pL < pfl. O6ozmaumm wepes ML w M — npubbim, mononomucra (B 3aBmcIMO-
CTH OT THUIIA 3aTPaT), KOTOPHI MaKCUMHU3UPYET CBOIO MpubbTh, To ecth M{ = Mi(p!,).
Dynem cauraTh, ¥To M{(py) cTporo BornyTa no p .

Pupma 1 snaer cBom sarparbl. Pupma 2 me snHaer sarpar pupmbl 1. Creays
Murrpomy- JobepTcy, cauTaem, 9To pUpMa y3HaeT 3aTpaThl (pUPMBI 2 TOCIEe BXOJa,
cCJN OHa peHlaeTC}I Ha BXO,I[; CUYNTaeM TaK)Ke, 9YTO ,I[yOHOJII/ICTI/ILIeCKaJI KOHKypeHHI/I}I 11O
HHecHe (HOCJIC BXO,I[EL, eCJN OH HpOI/ICXO,I[I/IT) He 3aBIICHUT OT II€HBI HepBOI‘O HepI/IO,I[a. O603Ha—
aum wepes D! m DI nyomosmctuaeckue mpubeLinm pupM IIpU yCAOBUU, GTO THI TT€PBON
dupmbr — ¢. (Moxuo cunrarh, uTo D) BKIOYaeT 3aTpaThl Ha BXOM).

3y,[[eM C‘H/ITELTI), 9YTO peHleHI/Ie qDI/IpMBI 2 OTHOCUTEJBHO BXO,I[EL 3aBUCHUT OT Hpe,Z[CTa—

BJICHUN OTHOCHTEALHO 3aTpaT PUPMEL 1 CIenyommnM obpa3oM
DY >0> Dy

To ecTh, B ycJIOBHAX cUMMeTpUIHON WH(pOpMalinn GpupMa 2 BoILIa Obl, eCIu ObI 3aTpaThI
epBOi (PUPMBT ObLIN BHICOKIMI (OOIIHN KOD(PPUINEHT JUCKOHTHPOBAHNA €CTh O ).

DockoabKy dupma 1 mpeamountaer 6biTh Mowonomuctom ( Mi > DYt = L, H),
oHa, KOHEYHO K€, XOUeT mepenaTh NHGOPMAIINio O TOM, ITO ee 3aTpaThl Hu3kn. Omarako
mpobieMa cCOCTOUT B TOM, 9TO Y Hee HeT MPAMOro MeXaHn3Ma CAeIaTh DTO, Jake eCln y
Hee NeNCTBUTENLHO HU3KIE 3aTpaThl. KOCBEHHBIN cOCOO COCTOUT B CHTHATH3NPOBAHIH
MyTeM HazHadeHus HU3KoH menbl pl'. B mamem mpuvepe dupma 1 MoxeT 3axoTeTh Ha-
3HAMUTL Pl laxke ecan y Hee BHICOKWE 3aTPaThl. DOTeps TPUOBLLTN B TIePBOM ( MOHOIIONh-
HOM ) TIepro/ie MOKeT ObITh TePEKPHITa BO BTOPOM TEpHoe 3a CIeT COXPAHEHNA CBOETO
MOHOTIONLHOTO TOMOKEHHsA. )0 O3HaTaeT JH DTO, 9TO HazHadeHue IeHbl pl mpesoTspa-
TUT BX0n! ITO, YBBI, COBEPIIEHHO He OUEBUIHO. JANMOHATLHLIN HOBUYOK, 3Hasd, 9TO B
NHTepecaX YKOpEeHnBIIencs pupMbl ~0OMaHyTh  MOLOOHBIM 06pa3oM HOBHYKa, MOKET He
MOAMAThCA Ha TaKyIO YIOBKY. )0, YKOPEHUBINAsACsA (prpMa TIOHIMAET, ITO HOBUYIOK 3HAET
0 COOTBETCTBYIOIIECH 3aMHTEPECOBAHHOCTH YKOPEHUBIIEH (PUPMEI OOMaHyTh H T. .

B Takoro poja Momenn ecTh ABa THMA HOTEHINATLHBIX pPaBHOBeCHE (He cauTas Tpe-

THETO CIy9as, KOTJa YKOPEHUBIAACH pUpMa NCTONL3YyeT CMEITaHHble CTPATEr NI ) — pas-
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JeJSIoNIe, KOrjla YKOPEHUBIIasca (GpupMa HazHadaeT DasindHble EHbI B 3aBUCAMOCTH
OT CBOEro THNa, W 00beANHAIONICe, KOrJla [eHa [MepBOro Mepuoja He 3aBUCHT OT THIIA
dbupmbl. B nepBoM caydae neHa mepBoro neproa BLIABIAECT 3aTpaThl HOBUYKY. Bo BTO-
POM, HAIIPOTHUB, HOBUYOK HUYErO HE y3HACT OTHOCHUTENLHO 3aTPAT U €0 alloCTEPUOPHbIE
IpeCTaBICHAS OCTAIOTCA HEU3MEHHBIMY (OH IIPUMKUCHIBACT BEPOATHOCTH T HU3KHUM 3a-
TpaTaMm).

DadHeM ¢ pa3lenAionero paBHoBecus. Mbl nMeeM [1Ba HEOOXOMMMBIX YCIOBHA: THII
L me xodeT HaszHavaTh PABHOBECHYIO Heny Tumna H , m #ao6opoT. (3aTeM MbI 3aBepIinm
olMcaHe PAaBHOBECHUS, BLIOUpPasA MPEJCTABICHUsA BHE DaBHOBECHOIO TyTH, T.€. [1JIi LEH,
OTIUYAIOIINXCA OT MOTEHIMATLHBIX PABHOBECHBIX IEH, KOTOPHIE OYAYT MPEIITCTBOBAT
OTKJOHEHHIO 060MX THUIOB OT WX PaBHOBECHBIX 1€l ). fCHO, 9TO B paseisioeM paBHO-
BeCHH TleHa, HasHavdeHHas THooM [, unayuupyeT BXog, MO>TOMY YKOpPEHUBIIAACH (hrupma
nrpaet p! w nomywaer mpubnts M + §DH (ecim onm masmawaer menbriyto memy, TO
OH MOXKET YBEINYUTH CBOK MPUOLLTL B MEPBOM Teproje 663 HeGIaronpusTHOIO BAUAHNA
Ha Bx0J1). JycTh pl' — mena, nasmataemas tunom L. Tum [ | maswagas 5Ty meny, mpe-
notepamaeT xoq u noxygaet M (pF) + M . Taxum obpazom, meobxogumoe yciosme
pasnosecus ects M1 + DI > MH(pl) + SME wnn

My = MY (py) = 6(M{" — DY), (3.1)

Anarormano, Tun [ MaKCHMU3WPYET CBOIO MPUOLLTL, BLIGWpas pl. Dockoabky om
MOXKeT Ha3HAIUTh CBOIO MOHOMOIBHYIO [[eHy U MOJyIHTh B Xy/ImeM crydae ( pl B Xyamem
cyaae naaynupyet sxon) ML 43DV | n nockornky B pasnosecun on nomywaer ML (ph)+

SME | w1 nomxue mvets
ME+6DY < ME(pE) +oMF wm (32)
M{ = M{(pi) < §(M{ - DY) |

® mepaBencTBa (*) m (**) onmpeneasorT HEKOTOPBIN

D pU HEKOTOPBIX TIPETTOTOKEHTIIX
wHTepBal [py,p1] men pl, mpmaem p; < pE . DrTo ozHadgaeT, YTO A TOrO, ITOGHI
"pasgensaTs’, Tun L momKeH HasHadaTh [MeHy HUXKE CBOEU MOHOMOJALHON IE€HLI, ITOOLI

ciaeraTh o0bennHenue’, T.e. Ha3HadeHne HI3KOU IeHbI, BeChbMa 3aTPaTHLIM I8 THUIA

H.

°B WacTHOCTH, 6[Mf1(pg)p_lMlL(p1)] >0 u M — ME(pL) <§(ME - DEY.
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LM =M MM

FM D

S D) \ - /

7 PP o P

Jne. 11.

D peAONOKERTS, KOTOPbIE YIOMUHAINCH BHIIIIE, 0GECTIETNBAIOT CYIeCTBOBaHIE He 6O~
Jee ofmoi TOUKE Tlepecedenns KpuBbix y = ME — ME(pt) w y = M — M (pr) (em.
pull).

3aMeTnM, 9YTO B TOYKe Py HepaBeHcTBO (3.1) mpeBpaiaeTcst B paBeHCTBO, U Py Ha-
3BIBAETCA pa3elarollell eHo!l HaNMeHbITHX 3aTPaT’, Tak KaK U3 BCeX pa3/IelioluX e
tun L npepnoden 6vl neny pp (6mmkaiimyto kK pl, ).

Dpeamoroxum, aro Tun H Boiéupaer pfl | a tum L — memy pr € [}31,}51]. Korga
HabItofaeTCs MeHa, OTANIHas 0T DTUX JABYX IeH, MPeJCTaBIeHIs TPON3BOIbHEL IPO-
CTENINI CIOCO0 TOIYINThH PaBHOBECHE — BLIOPATH MPEJICTABIECHNA, KOTOPLIE WH Y-
PYIOT BXOJI, TODTOMY Oy/IeM CIHTaTh, 9T0 ecin p; # pll u p; # pF | To amocrepmopunie
npejgcrapienusa &' ecth 0 (pupma 2 cauraer, 9TO YKOpEHWUBIIAsCAs GUpMa WMeeT THIl

XoTs MBI TTOTy9aeM TeM CaMBbIM KOHTHHYYM a3 elsiollinX PaBHOBECHH, BCe-TaKl ~pa-
3YMHBIM” TIPECTABIAETCA TOJIBKO OJHO M3 HUX — C Pa3/IeAionen MeHol HalnMeHbITNX
3aTpar.

Taxmm 06pazoM, TOABOIA WTOTH HAIIEro JOCTATOTHO KPATKOIO aHall3a paselsio-
[IETO PaBHOBECHSA, 3aMeTHM CIeyIollee: CYIIeCTBYET eIUHCTBERHOe ~pazyMHuoe” paBHO-

Becre, TIpu >ToM T H HazmagaeT CBOIO MOHOMOJLHYIO TIEHY U~ paspelnaeT’ BXOI, TUI

6least-cost separating price.
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L waznavaeT HambOOIbBINIYIO TIEHY Py .
Obpatumcs Tereph K 06beIMHAIONEMY paBHoBecHio. Kro cyriecTBoBanme 3aBUCHT OT

BBITTIOTHEHUSA Y CJIOBUA

eDE + (1 —2)DE <0 (3.3)

3})6,[[110JIO)KI/IM7 9TO 2TO YyCJIOoBHUE HE BBIHOJIHGHO7. TOI‘,I[EL mpu O6’B€,I[HHHIOIH€ﬁ neHe

dupma 2 moIydaeT CTPOro MOJOKUTETHHYIO MPUOLLIL, €CIU BXOJAUT. JTO O3HATAET, ITO
BXOJ He TTpeJoTBpalleH, cTalo ObITh, 0ba THla He MOT'YT CAelaTh HUYero Jydllero, He-
el Ha3HAYUTh CBOW MOHOTOJbHBIE TIeHbl. TaK 3TH IeHbl Pa3indHbl, TO 0Obe TMHAIOIIee
paBHOBecHe He CyIIecTBYyeT.

CiaenoBaTenbno, MpemonoKnM, 9To (3.3) nMeeT MecTo, TaK ITO OOHENHIIOMIALCS
meHa p; CAEpPKUBAET BXOM. Je0OXOMMMOE YCIOBHE TOTO, 9TO TeHa Py SIBISETCSA TEHOU
00 beTMHATONIET0 PAaBHOBECHUS, COCTOUT B TOM, YTO HU OJJMH U3 TUIIOB HE XO0YeT Ha3HadaTh
CBOIO MOHOIIOJNBHYIO TIeHY.

Ecau 6b1 onue w3 HUX chenad 6bI TO, TO 3TO, B XYIIEM caydae, TOMYyCTUIO BXO[.

3HadUT p; AOTKHA YIOBIETBOPATH YCIOBUIO (3.2) W aHAJOTMYIHOMY YCIOBHIO IS THIA

H:
M — M (pr) <S(M{" - D). (3.4)
Ecan Buimonneno yciaoBne
M — M (p,) < 8(Mj' — Dy')

(cM. Takxke cHocky Ha cTp. 126), To cymecTByeT mHTepBar nen "BOKpyr” pi. , V/IOBIe-
TBOPAIOIINX 0OONM HepaBEHCTBAM.

Moxmo mokazaTh, 9TO eciu p; yAoBieTBopseT ycioBuam (3.2) u (3.4), To p; MoxkeT
ObITH 9aCThIO OOBENUHAIONIEr0 PABHOBECUA. JPEANONOKIM, 9TO KaK TOJbKO (gupMa |
HazHavYaeT MeHy, OTINYHYIO OT p; (IleHa BHE PABHOBECHOTO IyTH), TO (pupMa 2 CYnTaeT,
gro ¢upma 1 mmeer Tunr H . Torama ¢gpupma 2 BxoamT, a ¢pupma 1 MokKeT HazHAYIATDH
MOHOTIONBHYTO Teny. Takum obpasom, n3 ycaosuil (3.2) u (3.4) cregyer, 970 HI OJNH U3

THUIIOB HE 6y,[[6T OTKJIOHATBCA.

Mogens Crenca (Spence,1974).  Cremc TpemloKmI CIeayioluyio Mojelb BHIOODa

YPOBHs 00pazoBaHmsA. DepBblil nrpok S (paboTHUK) BHIOHpPAET YPOBEHD 0OPA3OBAHILS

7 [l.1g IpocTOTEL 6y €M CYUTATh, YTO HMEET MECTO CTPOTOe HePABEHCTBO.
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a; > 0. Ero sarparsl Ha nBecTHpOBaHHEe a1 eJUHUI] B 0OpasoBaHue ecTh a1/(), rae
2 < 99
() — ero Tun ”cnocobroCTEN” . DPONIBOANTENLHOCTEL PAOOTHIKA B (pripMe paBHa () (s
POCTOTHI He 3aBUCUT OT YPOBHA o6pasoBamis). Bropon urpok R (dpupma) crapaercs
MUHUMHU3UPOBATh KBaApaT PasHOCTH MeXK1y CTaBKOH 3apabOTHON ILIaHbl a3, Mperara-
eMoll PaBGOTHUKY (B 3aBUCHMOCTH OT €r0 TPOU3BOAUTENHHOCTI), U €0 MPON3BOANTE b
HocThio. Wrpok 2 mpemraraeT oXmMaaeMyio TPOU3BOAUTENLHOCTH di(ay) = E(Qlar).
DyHKIHUA BLIATPHITA PAbOTHUKA €CTh dy — ¢1/() . S MOXKeT UMeTh ONMH U3 NBYX BO3-
I H ' H '
MOKHBIX THIOB (' mam (), npudem 0 < () < () ; BEpOATHOCTH >TUX TUIOB — P U
H v
P , COOTBETCTBEHHO. S 3HaeT CBOW THI, HO [ — HeT.
' H ' H
JycTb 0y n 0, 00GO3HAYAIOT PaBHOBECHBIE cTpaTeruu THNOB () u @) . 3ameTnm,
' ' H H
9TO ecIu @, € suppo, u a € suppo, (rje suppo; — HOCHTENb CTpaTerwu oq, T.e.
MHOZKECTBO TeX YUCTHIX CTpaTEeruil, KOTOPhIe UT'PAIOTCA C MOJOKATEILHBIMI BEPOATHO-

! 1
cTamiu), To a; < a; . B camom nere, B paBHOBecun

w(d}) = @ /Q' = axlal) = a}/Q w
as(ay) = ay /Q" > ax(ay) — ay/Q".
CKJIEL,I[BIBEMI TN IBa HEPaBEHCTBa, IIOJAYYacM

' " H ' ' H
(1/Q —1/Q(")(ay —ay) >0 i a; < a,.
B pasgensrotiem paBHOBECH, HE3KOMPOU3BOANTEILHBIN PAaGOTHIK BBIABIACT CBOU TUII
' '
u monydaeT 3apmaary () . Om, mosTomy, momken BbOpaTh @y = 0; ecanm GBI OH TTOCTY-
'
WI WHavYe, TO CMOT Obl BBINTPaTh, BHIGpaB ¢; = (0, TOCKOIBKY OH OBl COKOHOMII Ha
3aTpaTax Ha 06pa3oBaHUe U MOJYUNI OBl 3apILIaTy, ABIAIONIYIOCS HEOOX0MUMO BEITTYKION
© ' " '
koMmbumarmen () m () u modTOMy, KaK MIUHEMYM, paBHa () .
1" o 1"
Ddycrh a; > 0 o3HadaeT paBHOBeCHOe JelcTBEe Thuna () (3aMeTHM, 9TO B pa3fe-
H
JISFOTIIEM paBHOBECHH THI () He MOXKET WIpaTh CMEIIaHHyI0 CTPATEruio, MOCKOILKY BCe
© " "
€ro paBHOBECHBIE JCHCTBUA TPUHOCAT 3apiiaTy () , u modToMy Tl () TpeanodnTaeT
v v ! H
CaMBIll HU3KWUI ypoBeHb obpazoBanus. J[las roro, 9tobnl (a; = 0, a;) ObLIO 9acThio

Pa3aeisarolnero paBHOBeCHA, THUIT Q/ He NOJXKEH IIPENTTOINTATh Cllll (B CpaBHEHUN C Clll )2
Q' >Q" —a/Q nm
¢ >Q(Q" - Q) (3.5)
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Amagormano, Tun Q" He MOXKeT IpeNOIHTATE @ (B CPABHEHHE C ) :
¢, <Q(Q"-Q) (3.6)
Crenosarensio, Q' (Q" — Q') <a; <Q"(Q" - Q).

1
O6paTHO, IPEANONOKUM TElepPb, YTO ¢, JIEKHUT B DTOM HHTEpBAe.

3ELCCMOTpI/IM IpenCcTaBICHMA

' H ' H
{u(@lar) =1, ecam ay # ay, p(Q |a;) = 0}.
H v
fcmo, aTo oba Tuma mpeanounTaioT a; = 0 mobomy a; ¢ {0,a; }, MTOCKOTLKY JT0O60M
o i i 1"
TaKoW @y JaeT 3apmiraTy () . JockoabKy mis () 0 mpennouruTenviee a; (cMm. (3.5),
H H
a aaa () a; mpennoaruTerbiiee 0 (cMm. (3.6)), TO MBI MMeeT KOHTHHYYM pa3ess-
IOIINX paBHOBECHUI. DTOT KOHTHHYYM HITIOCTPUPYET, KaK OlpejeleHre MpeacTaBleHni
BHE paBHOBECHOI'O MyTH MPUBOJANT K MHOKECTBEHHOCTH paBHOBecui. MbI ncmoabsoBain
v H
"neccumucTuaHoe” MpeAcTaBIeHe, CONTACHO KOTOPOMY JI060N CUTHAI, KpoMe d; , yoe-
'
xKaaer R B Tom, 9ro S mmeer Tun ) . Opnako pasjensrolnie paBHOBECUA MOTYT OCHO-
BLIBATHCA Ha MEHee DKCTPeMalbHbIX alloCTePUOPHBIX IpeAcTaBlenuax. B dacTHoCTH, MBI
' H

MOKEM CIUTaTh, 9T0 (@) |a1) =0 nust Bcex ay > aj .

NuTepecno oTMeTnuTh, 9TO M3 DTOrO KOHTHHYYMa pasJeldiollnX paBHOBECHU BCe,

H ' H ' *

KPOME OJIHOTO ¢ HAWMEHBIINMI 3aTpaTaMi, Korja ¢, = @ (Q — Q') = aj , MOTyT 6BITH
UCKJIIOYEHBI 110 CIeAYFOIIM COOOPaKeHNAM.

Je3aBUCUMO OT TOr'O, KaKOll YpOBeHb 00paszoBaHus BLIOWpaeT S, nrpok R HuKorma

' H
He BLIGUpaeT ypoBeHb 3apiiaThl BHe nnTepBata [, () |. Korga urpok S ocoszuaer 5o,
' '
To THN () HUKOrIa He BbiGepeT a > af. Korjga mrpox R ocosmaer, 9To TO Tak, TO
% o " 1"

OH [OIKeH OTBeYaTh Ha «y > a} 3apnaaron () ; B >TOM caydae TUN () HHUKOTAA HE
BBIOEpET a1 > aj .

B obmennnsiomem paBnoBecun 06a THIIa BBIOGMPAIOT OJHO U TO K€ JEHCTBHE () =

' H
a, = @, . 3apriaTa B 9TOM CIydae eCTb
- ot "o
az(@)=pQ +p Q .

DpocTrentmin cnocod "moaaepxKaTh ¢, KaK 00beIUHAIONINT NCX0] — 3T0 (POPMUPO-
' A~
BaHWe MeCCHMUCTHIHOTO TpeacTaBienus (@) |a;) = 1 mas aoboro ay # dp, Tak Kak

5TO MUHIME3UpPYeT (1 060WX THUTOB) COOIA3H OTKIOHUTLCSI. DOITOMY (7 ABIAETCS

166



ypoBHEM 006pa30BaHnsa OOLEANHAIONErO PABHOBECHA TOT/a W TOJLKO TOIJa, KOUAa s
Joboro ()
' ' ' H H ~
Q <pQ +pQ —a/Q.
' H '
Tax xkax () < (), () wamboiee cKIOHEH OTKIOHUTLCS K dp = (), MUHIMI3UPOBATD

~ " 1] " 1]
3aTpaThl Ha 06pa3oBaiie U CBA3bIBalollee orpanmdenne ecTh d; < p @ (Q — @), Tax

YTO CYIIECTBYET TaKXKE€ KOHTUHYYM O6’B€,I[I/IH}HOHH/IX paBHOBeCHfI.

4.4 3agadm

1. Hust cremyrolienn WTpbl yKaKUTE HOPMATLHYIO (POPMY WUTPBI, BCE DPABHOBECHS TIO
DIy, COBepIIeHHble TOA-UTPOBbIE W COBEpIIEHHbIe JallecOBbI paBHOBeCHsA (B -

CThIX CTpaTeFI/I}IX) .

L 2 M
4 3 0
1 0 0 1

2. YkaxuTe o0benuusoniee JanmecoBo paBHOBecme, B KoTopoMm oba Tuma Sender’a

[\

UTPAIOT T B CAEYIOMIEN CUTHATLHON UTPE.

(1.2) (0,1)

n 1 t r n
(2.0)7d | 0.5 d (3.0)
R N R
(0,0) n 0.5 n (1,0)

/ 1 t r
(3.1 d d (2,2)
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3. OHI/IIHI/ITG BCe O6’B€,I[I/IH}HOHII/IG 1 pa3fesdrolnne COBEpIICHHBIE 3aﬁeCOBBI PaBHOBECHUA

(B 9HCTBIX CTPATETHUAX) B CIEAYIOMIEN CUTHATLHON UTPe.

(3,0) 0,0)
n | 5] r n
(1,1 d 0.5 d @1
R N¢ R
(3,3) n 0.5 n (1.2)
d I 15} T
(0,1 (2,0)

4, OHI/IIHI/ITG BCe O6’B€,I[I/IH}HOHII/IG 1 pa3fesdrolnne COBEpIICHHBIE 3aﬁeCOBBI PaBHOBECHUA

(B 9HCTBIX CTPATETHUAX) B CIEAYIOMIEN CUTHATLHON UTPe.

(LD

(2,2)

11 r n

(2,00 ~"d

(0,0)

[N

0.5 d™> (0,0)

0.5 n_-(1,0)

(0,1)/d 1

(1D

5. [las cremyroren MTpbl YKaKnUTe HOPMAIbHYIO (POPMY UTPLI, BCE PABHOBECUS IO

DIy, COBepIIeHHble TOA-UTPOBbIE W COBEpIIEHHbIe JallecOBbI paBHOBeCHsA (B -

CThIX CTpaTeFI/I}IX) .

(3]

L
/
/
7
/
/
7
g
s
4
Ls // R.’
/M
’
.
7
//
4
1 0

B

< B
[FSIRON]

[\ ]
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I'taBa 5

DJIEMEHTDI 3BOJIOIMOHHOA TEOpUNn
Urp

5.1 OO6y4deHue u 3BOJIONUA

B oTon rmaBe MbI oWeHb KpaTKO KOCHEMCS TOT'O HAlPABIEHUsA Pa3BUTHS TEOPUU WD,
KOTOpO€e KacaeTcs Moferen oby9IeHus] W DBOMONNN. I OJblllasg IacTh OeCKOATNITHOHHON
Teopun UTP POKycUpyeTcs Ha paBHOBECHHU B UT'pax U, B MEPBYIO ovepelb, Ha paBHOBECUNU
Mo JDINY U €ro YTOYHEHUSX THUIa COBEPIIEHHOTO PaBHOBeCHs. JTO, COGCTBEHHO, MOPO-
KIaeT BOIMPOC O TOM, KOT/la W MOYeMy Mbl MOXKEM HalesiThbCAd Ha TO, YTO HabJioJaeMoe
moBeflerie B Urpe OyeT COOTBETCTBOBATEL ONHOMY W3 Takmx paBHoBecuiu. [locTaTodno
Tpa ulmoHHoe oObACHEeHNe BO3HUKHOBEHUS PaBHOBECHSA COCTOUT B TOM, YTO OHO SBJIS-
eTcs pe3yIbTaToM aHalnu3a W caMoaHadn3a UTPOKaMI B CUTyallli, KOT' a TTpaBuia UTPHI,
PAlMOHATHHOCTDL UTPOKOB, (PYHKITNN BLIUTPBIMIEN UTPOKOB OOMIEN3BECTHLI. Ja3yMeeTcs,
1 KOHIENTYAIbHO, W DMIUPUIECKN 37€Ch BO3HUKAET Ielbiil psa mnpobiem. Bo-mepBoix,
OCHOBHas KOHIIETITYaIbHas MPpobieMa BOZHIKAET B CIYIae MHOKECTBEHHOCTH PABHOBECHT,
TaK KaK B OTCYTCTBHUE OOBACHEHUS TOI'O, KaKUM 0Opa3oM MI'POKHU MPUXOJAT K ONHOMY
U TOMY K€ PaBHOBECWIO, MNEMCTBUS UT'POKOB BOOOIE MOTYT HE COOTBETCTBOBATEL HUKAa-
KOMY paBHOBecHIO. Bo-BTOpPBIX, Kpanie COMHUTETHHO, 9TOOBI TUMOTE3a OOIIENn3BECTHO-
CTH BBIUTPBINIEN U PAlMOHAILHOCTH ObLIa MPUMEHNMa K MHOTHM HUTpaM, a ocIablenie
DTOTO YCAOBUS, fMajkKe A0 ModTH OOIIEN3BECTHOCTH, MPUBOANT yKe K 3HAUUTETHHO 6O~
Jee crabbIM 3aKIOIEeHnAM. JaKOHell, TEOPUs PABHOBECHUS OYEHD ILIOXO OOBACHIET UTPY
Ha paHHUX dTallaxX O0JbIINHCTBA dKCIEPUMEHTOB, XOTA 3HAYUTEIbLHO Jy4llle paboTaeT Ha

Gomee TO3IHUX payHaax. (mogpobiee cM., Hampumep, Fundenberg, Levine (1998)).

169



UccaenoBanue orpann€ueHHo parmioHaIbLHOTO MPOTiecca IPUCIOCOOICHIS K PaBHOBECHIO
O DIy CTAJO TMoJeM aKTUBHBIX MCCICNOBAHUN MOCAETHUX JeT. DOMBIAIONYIOCS JIUTe-
paTypy MOXKHO BechbMa YCIOBHO pa3felnTh Ha IBe KaTerophuu: OOydeHue W DBOJIONNIO.
B smreparype mo o06yuenuso 0O6LIYHO MpeAmolaraeTcs, 9TO UIPOKH MOIYT BLIYHCIHTD
HAWTy 9l OTBET W MPOBEPHUTH, KaK MIPOKH COBEPIIECHCTBYIOT CBOU TIPEACTABICHUA O
CTpaTerusx CBOUX ONMOHEHTOB B (PUKCHPOBAHHOM ~MaTtde . JAlpPOTUB, I60.410UUOHNbLE
HOXO0/] He MpenoiaracT obA3aTeIbHyI0 CIIOCOOHOCTEL ONTHMEU3NPOBATE W aHAIN3UPYET
DBOJIOTIIO TOBEJEHUA Yepe3 MPOOLI U OMMOKN W €CTECTBEHHBIN 0TOOP B NONYALYUU UTPO-
KOB.

Kax MBI yike oTmMedann, XOTA PaBHOBECHBIN aHaIN3 JOMUHUPYET B HMCCICTOBAHUAX
CTpaTeruvdecKnx Urp, O9€Hb MHOIUX HE YIOBICTBOPAECT U OECIOKOUT MPEANONOKEHIe
O TOM, 9TO UIPOKH HEMEJICHHO U Ge30MMO0YHO NACHTHMUIUPYIOT U UTPAIOT ONpee-
JEHHBIT HabOp paBHOBECHBIX cTpaTerni. Usydenue mporecca oOyUYeHUS SBIACTCA alb-
TEePHATUBHBLIM U B HEKOTOPOM CMBICJE MOMOJTHAIONINM TOAX0JI0M K aHaln3y MOoBeJeHuA B
urpax. TUnuaAbin anains paccMaTpuBaeT UTPY, PasbilPBIBaeMyto "ToBTOpHO” (HeonHo-
KPATHO) U MOCTYJINPYET HEKOTOpPbIe ClelnduiecKne mIpaBuia, B COOTBETCTBUN ¢ KOTO-
PHIME UT'POKH (POPMUPYIOT OKUJAHUA, KACAIOMINECA TOI0, KAKUM OyeT TeKYIIUi BEIOOP
UTPOKOB KaK (PYHKIINA TPEAbIAYITHX po3bIrphiien. [laree mpennosaraeTcs, 9T0 UTPOKI
OBITAIOTCS MAaKCHMU3UPOBATH CBOM TEKYIIINE BHIUTPHIIIN TIPH JaHHBIX OXUJAHUAX; DTO
onpejenseT TUHAMIYECKUH MPOIECC, MOPOXK AN TOCAeJ0BATEILHOCTDL PO3BITPHIIIEH,
U aHaln3 KOHIEHTPUPYETCS Ha M3Yy9IeHUN TOBEJCHUA DTON mociegoBaTerbrocT. (Cxo-
JUTCS I TaKon po3bIrpbint!  Kciw ga, To TPUBOAUT JU DTOT TOAXOH K TTOBEICHUIO,
PeICKa3bIBAEMOMY PABHOBECHBIM aHATH30M !

IDTOT TMOAXOH CTOJL JKe MOYTEHeH, KaK U caM PaBHOBECHBLIN aHaln3: WCCIeJoBaHue
Kypuo ayonomu (Cournot, 1838) mo cymectBy ”sBuio Mupy” u paBHOBecCHe O DOIIIY,
u crenududecknii mporecc obydenus (cm. pasgen 1.9). Kypwo mexognmn nz Toro, 9to B
Kaxk oM " paymae” Kaxgas pupMa BEIOHpaeT 00HLEMbBI TPOU3BOICTBA, KOTOPHIE MaKCHMU-
3UPYIOT ee IPUOBLIEL B Tpeanonoxennn (" runoresa KypHo”), 470 KOHKYpPEHT MpoI0iKaeT
BBIMIYCKAThL TOT K€ 00beM MPOAYKIINU, YTO W B MPEALIAYIIEM payHe. Ja3biBaeMas Te-
meph  IMHAMHIKON JIyHIero orBeTa’, DTa JUHaMHOKa [0 CHX IIOp IpUBIEKAaeT BHUMAHIE
Kak ojHa u3 Mojerenn obydenus B nrpax (Bernheim (1984), Moulin (1986)). B o xe
BpEMS MPEJCTABIACTCA HEPA3YMHBIM MIPEANOIaraTh, YTO pealbibie (pUPMBI OYIyT BECTH

cebst TakuM crenuduaecknM o6pa3oM, Kak 9To onncano y Kyprno. 9To oTHOCHTCS K CH-
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Tyalnun, Korjga JUHaAMAKa JY9IIero OTBeTa MPUBOAUT K HECXOMAEMYCA, THKITICCKOMY
MOBEICHITO, YTO MOKET CAYINTHCS MPU HEKOTOPHIX clelnduiaecKnx (PyHKINAX 3aTpaT
crpoca.

[ukabr — 5To He eauHCTBEHHAA TpobIeMa, BO3HUKAOIIAA B MOJEIAX 00ydeHns. Da-
npumep, Pynendepr n Kpernc moxasamm, 9170 Mogeqn THIA CTAMOHAPHOTO JallecoBa
o0OydeHns, B COOTBETCTBIN ¢ KOTOPHIM UT'POKI aHAIU3UPYIOT MPOILILIE HAOII0NeHI, KakK
ecan ObI TOBeJleHIe UX KOHKYPEHTOB OBLIO CTAIMOHAPHBIM, MOPOK,IAI0T TaKy MOCIEI0-
BATEILHOCTE, KOTOPas MOKET CXOUTHLCS, HO K HAOGOPy CTpaTeruil, OTANIHOMY OT JIO60r0
cosepirernoro pasrosecns (Fudenberg, Kreps (1988)).

B nenictBuTennnoCcTH, 7 palmoHaIbHOCTE  Kadk JOT'O Ipolecca O0yIeHnsa CUTyaTHBHA:
ATTOPUTM, BEAYIINU ceOsS XOPOIO B HEKOTOPLIX CUTYAIUAX, MOKET B APYTUX CHTYAINAX
paboTaTh ckBepHO. [IpyruM BaKHBIM aceKTOM CYIIECTBYIONINX MOIeTeN 00y YeHS SBIA-
eTcs To, YTO OHMU, IO CYTH feJa,  BBIHYKAal0T HUIPOKOB HE OLITL ~UCKYIICHHBIMI , TO
€CTh UT'POKN MOT'YT HCIOJIB30BATH TOJHKO WH(MOPMAIINK O MPOILION Ur'pe, He TIpHiaBasi
HUKAKOT'0 3HadeHusA MHMOPMAINN OTHOCHTEIHHO MHMOPMAINN KOHKYPEHTOB, BLIUTPHI-
e, palioHAILHOCTH. DOAX0, OCHOBAHHBIN Ha PABHOBECHU MO DIy WIN PallHOHAJ-
3YEMOCTH, HAIIPOTUB, TPHUIaeT 3HAYCHIE TOJHKO NH(POPMAIIN O BRINTPHIMIAX. JealbHble
Ke UTPOKH 9aCcTO NCHONB3YIOT 06a THa NH(POPMAIIH.

O6paTuMcs K urpam ABYX Jaui. FKceTecTBeHHON TOYKON OTCYeTa MOKHO CINTATEH ABYX
UT'POKOB, PA3hITPBIBAIOIINX UT'PY TOBTOPAIONIMCI 0Opa3oM 1 MBITAIOIIIXCA TIPecKa3aTh
UTPY COMEPHUKA, UCXOIA U3 MPEIIeCTBYIOMENn Urphl. TaKkyio Mo/elb MOKHO Ha3zBaTh MO-
NENBI0 ¢ (PUKCHPOBAHHBIMI UT'POKaMi (MbI clrenyeM 3jech Fudenberg, Levine (1998)). B
moJOGHOT0 Pofla CHTYAIINN UTPOKH JOJKHBI pACCMAaTPUBATEL HE TOILKO TO, KAKIUM 06pa-
30M OyjeT Wrparh B OyVIIEeM OMIOHEHT, HO TaKke BO3MOKHOCTL TOTO, YTO UX COO-
cTBeHHas Wrpa OyaeT BINATL Ha Oy AYIIYIO UTDPY ONMOHEHTa. JalpuMep, NTPOKH MOL'YT
IyMaTh, 9TO €CJIU OHI ~BedyT cebsa XopoIno”, To OHI Oy Iy T BO3HAIPaXKICHLI ~ XOPOIINM
moBeieHneM”’ OIIOHEHTOB B Oy IVINEeM, MIN 9TO OHI MOTYT ~“HayInTh CBOUX OIIIOHEHTOB
UrpaTh JYyUIINT OTBET Ha OpeeleHHoe IelCTBIE, PasbilPhiBasg ero CHOBa U CHOBA.

DacCMOTPUM CIeNYIONIYio Urpy (puc.)

D PaKTUIeCKN BO BCEX MOJENIX O0ydeHnns UrpoK |, NTHOPUPYIOIIIH TTOBTOPSIONIEECS
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pasbIrpbiBafue, OyaeT urpath d, TOCKOIAbKY d — JOMUHUDYIOMIas CTPATEr s, a OTOMY
MaKCUMU3UPYET TEKYITHH OKUIAeMBI BLIUTPHIII TIEPBOT'O UIPOKa MPHU JIOOLIX MpeacTa-
BJICHUAX OTHOCHTEILHO ONMOHEHTOB. Kciam, a »To mpeacTaBIseTcsa MpaBIonoqo0HbIM,
NCPOK 2 B KOHIIE KOHIIOB ~BLIYINT , 9TO UTpoK 1 mrpaer d, To cucTeMa COUIETCS K
(d, L), npudeM BBIUTPLIT UTpoKa | Oyger 2. Do ecinm WIPOK | TepresnB U 3HAET, ITO
BTOpon ~“HamBHO  BBIOMpaeT B KayKJIOM IEPHOJE XOJ, MaKCUMI3UPYIOINN BLIUTPLIIT B
DTOM TepHo/e TP YCIOBUN MPOrHO3UPOBAHUA BTOPBIM HTPOKOM X0OJa MEePBOTO MIPOKA,
TO UT'POK | MOKeT HOOUTHLCA GOIBINEro, BCerla Nrpas t , 9To B KOHIE KOHIIOB ~ BBIHY IUT”
BTOpOTO nrpaTh K, maBas mepBOMY UTPOKY 3.

Teopus obydenns, Kak MpaBmio, abCTParupyeTcs OT TaKOro pPOjJa PacCMOTPEHHM,
DKILIUIATHO WK UMILITHIIATHO OMUPAsSCh Ha MOJAEIL, B KOTOPOU CTUMYJ K HOMNBITKE H3Me-
HOTH 6y AYIYIO UTPY OMMOHEHTOB cauimkoM Mal. Qamn Kiacc MoJelnel DTOro TUla — 3TO
TOT, B KOTOPOM UT'POKHU OI'PaHUYEHbI B CBOEM BhIGope !, a MMCKOHTUPYIONINEe MHOKUTEIN
MaJbl B CPAaBHEHUE € MaKCHMAILHOU CKOPOCTBLIO, ¢ KOTOPOH CHCTEMa MOXKET MPUCIOCa-
6amBaTHLCA. BTopol Kiacc Moferein — 5TO MOJEIH, B KOTOPHIX GOJBIIOE 9HCIO UTPOKOB,
B3aMO/IENCTBYIONNX OTHOCHTENLHO AHOHUMHO, MPUYEM DasMep TOMyJAnni (HTPOKOB)
BEJIUK TIO CPABHEHUIO ¢ MHOKHUTEJIEM JIUCKOHTHPOBAHIA.

Mbr MOKeM TOTPY3nuTh Urpy ABYX (WA 1) JAI B Takylo ~oOGCTaHOBKY™, yTOYHSISI
MeXaHU3M, B COOTBETCTBUU € KOTOPBLIM Mapbl UTPOKOB U3 TOMYJIANNN BHIGUPAIOTCA [
Pa3bITPBIBAHUS DTOU UTPBI. 3A€Ch €CTh METBIN Pl MOIEIeH.

Modeav ¢ odnoii napoi. B xaxk oM nepuoje ofHa mapa UIPOKOB BLIGHPAETCA CIydall-
HBIM 00pa3oM IS Pas3bIlpbIBaHA WIPHL. B KoHIle payHaa, XOAbI UT'POKOB CTAHOBATCA
U3BECTHLIMI BCEM. 3M€CDh, €CIN MOMYIANNA BeJKa, TO CKOpee BCET0, NTPOKHU, UT'PAIOIINe
CeToMHA, MOJT0e BpeMs Oy YT 0CTaBaThCAd HeaKTUBHBIME. [lae [IA TepHeSUuBLIX UTPO-
KOB He OyIeT Me1eco0Opa3sHbiM KepTBOBATH TEKYIINM BBIUTPHIIIIEM, YTOOLI MOBIUATEL Ha
Oy AYIIYIO UTPY ONMOHEHTOB, €CAU pa3Mep MOMYIANNN NOCTATOYHO BEINK B CPABHEHUH C
JUCKOHTUPYIOITNM MHOKHUTEIEM.

Cosorynnas cmamucmuyecrkas modeap. B KaxkaoMm meproje Bce UTPOKH CIYYallHBIM
obpaszoM paszbuBalOTCA Ha Mapbl. B KOHIL payHia 00BLABIACTCA COBOKYHBIN BLIUTPBIII 10~
nyaanuu. Ecau nomyaanmsa BernKa, KakAbIH HIPOK He3HAYUTENLHO BANAET Ha BBHIUTPLIII

MOTYJIAINY, a cleloBaTelbHO, Malo BiuseT Ha Oyayilyio urpy. Wrpokam HeT cMmbicia

Spumep sroro — nporece namynsibanus Kypuo (cm. pazgea 1.9), Korja ¢pupMbl orpaHutenbl ycio-
BHEM [BaKJBl HOAPAT (Ha CBOEM, a 3aTeM Ha 9yJKOM IIare) COXpaHATb 00HEM BHITYCKa HEM3MEHHBIM.
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OTKJOHATHLCSA OT GAN3OPYKOTO MOBEJCHUS.

Modeav cayuaiinozo evibopa nap. B KaxgoMm mepuoje Bce UTPOKHU CIyYalHbIM oOpa-
30M pa3bmBalOTCA Ha TMaphbl. B KoHIe payHa Kak bl UT'POK HaOMOAaeT TOALKO MCXO/I
CBOEro cOOCTBEHHOTO MaT4da. 1o, KaKk UTPOK UT'PAET CErojHs, OyeT BIUATH Ha TO, KaK
€ro OMMOHEHT OyJeT WIpaTh 3aBTpPa, HO MAJOBEPOATHO, 9TOOLI UI'DOK CHOBa IMOMAl B
napy K CBOEMY TeKyIeMy ONMOHEHTY WIN KOMY-TO, KTO UT'DAJ ¢ TEKYIINM OMIOHEHTOM.
CuoBa, 6am3opykas urpa "TOYTH  ONTMalbHAa B KOHETHOU, HO GOJBINON TO CPABHEHUIO
¢ JUCKOHTUPYIOUINM MHOKUTENEM, TONYIANNH. JTOT MOAX0[] HanboJIee JacToO MCIOIb3Y-
eTCA B TEOPETUKO-UT'POBBIX DKCIIEPUMEHTAX.

C TexHmYecKon TOYKW 3PEHUA €CTh JBa THUIIA OOBIYHO MCIOIL3YEMbIX MO/eIen HOMb-
[AX TOMYJIANUN — KOHEYHBIe TOMYJIANNN U KOHTHHYaJIbHbIe MOMYJANNN. BaXHbll Mo-
NEeTBHBIT MOMEHT CBA3AH ¢ TeM, KaKUM 0OpPa30M MOMYJIAINN, 13 KOTOPLIX BBIOUPAIOTCH
U POKH, COOTHOCATCA € UNCJIOM ~HUTPOBBIX pojer’ B mrpe. Moxmo pasimdaTh azewma B
Urpe, COOTBETCTBYIONIETO OMPEIETeHHON POIU UT'POKa, U NEHCTBUTEILHOIO UT'POKa, PH-
HUMAIOIIEro Ha cebs pojib areHTa B KOHKPETHOM MaTde. Kciam mrpa cuMMeTpudHa, TO
MOYKHO CYUTATh, 9TO €CTh OfHa TOMYJIANNA, U3 KOTOPOU BLIGHpAlOTCA NBa areHTa. B
DTOM clydae roBopAT 06 ogHopognon momnyusuun. C Apyrod cTOPOHBI, MBI MOKEM CUH-
TaTh, YTO KaXKABIN areHT BLIOHpaeTCA U3 OTACILHON MOMYIAIHA. B 5ToM ciydae TOBOPAT
06 acCUMeTPUIHON TTOIY AT,

B cummeTpudHOn nrpe, B onoHeHne K KPAWHIM CIY9asM OJHOPOTHEIX U HEO JHOPO -
HBIX HOMYJIATNN MOKHO TaKkKe pacCMaTpUBAThL CMECh DTHX JBYX CIyYaeB, KOT'Ia Kak b
UTPOK MMeET KaKINe-TO IaHChl BCTPETUTHCA B MaTYe ¢ ONMTOHEHTOM U3 APYTOH MOMYIATINN
1 KaKWe-TO MIAHCHl — ¢ ONMOHEHTOM W3 TOU JKe MOMYJIAINN.

Mpr ocTanoBuMes celidac (BechbMa KpaTKO) Ha OHOM CeNnpIYecKoM Ipolecce JuHa-
MIYECKOTO TIPUCIOCOOICHNA — TaK HashbiBAEMOM (DHKTHBHOM PasbilPBIBAHU, MTOJHOCTHIO
OCHOBAHHOM Ha Wjee OOyYeHNUsA, a 3aTeM MepeneM K MOJeN, OCHOBAHHOU Ha Ujee 5BO-
JFOTIH.

B mpotecce pUKTUBHOIO pasbIilpbiBaHUA areHTHl BeAyT cebA Tak, Kak OyATO OHI
CIUTAIOT, YTO OHU CTATKUBAIOTCS CO CTAIMOHAPHBIM, HO HEM3BECTHLIM, PaclpeaeIeHneM
Ha MHOKECTBE CTpaTernil areHToB.

Urax npeanonoxum, €To Mbl umeeM 6Geckoanurmonnyio urpy {{1,2},{Si, 52},
{ur,us}}. Mogeab GUKTHBHONO PasbIrpLIBAHUA MPEANOIAraeT, YTO UIPOKH BBIGUPAIOT

CBOM XOJBI B KaK IOM IIepuo e N3 YCJIOBUA MaKCUMU3allUN OXKHN NaeMOI'O BEINT'PHIIIa B 5TOM
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nepuojie TPy MAHHOW WX OIEHKE paclpeeleHus NeNCTBUU ONMOHEHTa B DTOM MEPUO/IE,
MpuveM DTa OleHKa MMeeT CIeIVIONNN CIENHATbHbIN BUL: Y UTPOKA ¢ €CTh DK30TE€HHO
3aNaHHas HadalbHas yHKIHS BecoB kY @ S_; — IR, . DTu Beca MoAmUITIpPYIOTCA Ty TeM
nobaBiaenms | Kax oW cTpaTerwy ONMOHeHTa KaXAbIH pa3, KaK TOIbKO DTa CTPATErns

nrpaercia, To €CTb

eCJH/ISt__Z»l = S5_;

L,
0, B IPOTWBHOM cIydJae.

ki(s—i) = ki_y(s—i) +

BeposTHOCTb TOT'O, 9TO UT'POK © TIPENCKa3bIBaeT ONOHEHTY UT'PY S_; B MOMEHT { eCTb

iLN ki(s—i)
) o kG

5_;E€S_,

PuKTHBHOE pa3bITpLIBaHTe — 5TO TpaBuao pi(v.), Tak ato pi(v¢) € BR(y) (3aech BR —
best response). Baxkno sameTuTh, 9T0O Takoe MpaBUIO MOKET ObITHL HE €NUMHCTBEHHBIM,
MOCKOMLKY MOKET CYHIeCTBOBaThH Golee OMHOIO Iy9lIero OTBeTa Ha Kak 1yl OHEHKY.
KuroweBoil Bonpoc, BO3SHUKAIOIINN 31€Ch, COCTOUT B TOM, CXOIUTCSH JTU TaKOH IPOLECC.
Cocrosmue mporiecca (GUKTHBHOTO Pa3bIIPLIBAHIS €CTh BEKTOP OEHOK NT'POKOB, & He
cTpaTeruu, urpaeMble B epuoj !, MOCKOIAbLKY HX XBaTaeT s onpeaesenus Oy1ylier
SBOJIONNN CHCTEMbL. TeM He MeHee, HeCKOMLKO npenebperas (popMatbHOCTIMA TEPMUHO-
J0run, 6y1eM MOBOPUTE, Y9TO HAGOP CTPATErUH ABIACTCS YCTOMYUBLIM COCTOAHNEM, €CIH

OH UT'Ppa€TCA B KazKJOM IIepnoae, HadHad ¢ HEKOTOPOO KOHEIYHOT'O MOMEHTa BpEMEHN T.

Opepmoxenue 5.1.1 (Fudenberg, Kreps (1990)). 1) Eecau s — empoeoe pasnosecue no
Dowy’ u s uepaemes 6 momenwm 1 6 npoyecce PurRMUEH020 PaA3blePbl6antd, mo s 6ydem
uepamoes daaee 6cezda. 2) Jhoboe yemotivusoe cocmosnue Gurkmuenoeo pasviepoi6anis

6 YUCM»bvlY cmpamesuiar ()OJLQfCHO obimb pasHo6eECUEM 1O 39wy

Ynomsauem 3/ech elle oJnH BapUaHT (PUKTUBHOTO pasbirpbiBanna. Mmirpom n Do-
Geprc (Milgrom, Roberts (1991)) paccmarpuBator adanmuenoe obydemnne. Iporuos (or-
HOCHTEIBHO BLIGOpA CTPATErWil OMMOHEHTOM ) Ha3hlBACTCA alall THBHBIM, €CIH 3TOT MPO-
I'HO3 MPHUIUCHIBAET OYEHD MaTyIo BEPOATHOCTD 060N CTpaTerui ONIIOHEeHTa, KOTopas He

urpanach AanTeabHoe BpemMs. PopMasbHO, TPOT'HO3 aJalTUBEH, eClar Aiasi Joboro & > ()

ZDapHOBecHe TI0 DIITY HA3BEIBACTCA CTPOTHM, eCIH JIA KaXJOr0o UTPOKA ¢, §; ABIACTCA eqUHCTBEH-
HBIM JYYIIIM OTBETOM HAa §_; . 3aMETHM, ITO CTPOrOe PaBHOBECHE MOXKET OHITH TOJBKO PABHOBECHEM
B YMHCTHIX CTPATErusax, T.K. €CAN CMeITaHHas CTPATErHus SBASETCA JYUIINM OTBETOM, TO TAKOBOHW XK€
ABJASETCA U AI06asi TUCTAsA N3 HOCUTENS CMEITAHHON CTPATETHH.
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n moboro t cymectsyer T'(e,t) raxoin, ¥ro mis aoboro ¢ > T(e,t) u mobolt ncropun
10 MOMeHTa t', IpOrHo3 7' NMpUIHICHBaeT BEOATHOCTH He GOIbIIe & MHOKECTBY THCTHIX
cTpaTerui olNmoHeHTa UTPOKa 7, KOTOpblEe He UT'palnuch Mexay momenTamu ¢ u t'. [las
aJalTHBHOTO MPOrHO3a COXPaHAETCS BTOPOE yTBEPKJeHHne peatoxkenns 5.1: ecan mpo-
HO3BI aJallTUBHBLI 1 pasbilpbIBaHUe CXOJAUTCA K HabOPY 9UUCTHIX CTPATEerui, TO DTOT
HabOp MOMKEH OBITh PAaBHOBECHEM T10 JDIITY.

DepeneM Ternepb 0T MoJelel. 6a3upyIOUNXCca Ha OOYIeHUN K MOAEIAM, CBA3AHHBIM
C ujgeer >BOJIOIIIL.

OcHoBHasA HAEA 260.410UYUOHHO20 N0JTOJA COCTONT B TOM, 9TO al€HThl MOI'YT HE OITH-
MU3HPOBATH CO3HATEIBHO, HO BECTH cebs Tak, Kak ecau Obl OHU OBLIN pallioOHadbHBI,
MOCKOIBKY (9KOHOMUYeCKas) KOHKYPEHINsA 0TOepeT ONMTUMU3NPYIOMNX areHToB.

CymiecTBEHHBIM TOTIKOM K HCCAENOBAHUIO TaKUX IMPOIECCOB ITOCAYKMIa OMOJOTHA.
Metmapsy Cvut u Ipaiic (Maynard Smith, Price (1973)) BBean momsaTHe >BOOMIOHHO
YCTONYIMBON CTPaTEernu W NPUILIA K BBIBOJY O TOM, UTO HabIIOJaeMble 9epThl ITOBe-
JeHNsA KUBOTHBIX W PAcTEHUH MOXKHO OOBLACHUTHL C MOMOIILIO PaBHOBECHA 110 DIy B
COOTBETCTBYIOIINM 00pa3oM onpenenennon nurpe. Maes cocrout B ToM, 9T0 KOMOMHAIIAA
eCTeCTBEHHOI0 0TOOpa M MYyTalUK MPUBOAT MOMYJIAIHIO K DBOMIOIMIOHHO YCTOMINBOMY
COCTOAHUIO B AIUTEIHHOM Iepuofe. JTa TOYKa 3pEHHs ObLIa MOATBEpXK JeHa MHOI'OYN-
CITEHHBIME MOJEBLIME HCCICIOBAHIAMI. J31eCh ~KaK eclin Obl’ — DTO BIOJAHE pealbHoe
olnmMcaHne JNeNCTBUTETHHOCTU. BIOXHOBIEHHBIE YCIIEXOM OGHOJTOTMN, MHOIHE SKOHOMUCTHI
BKJIIOYUINCH B aKTUBHbBIE NCCAENOBAHUA DBOMIOIIMOHHON TEOPUH UI'P. DOYeMy Ke DBOJIO-
[UOHHasA TEOpHUA NPUBIEKAeT TaKoe BHUMaHue?!

Toabko mocae Tay6OKMX M AIATENILHBIX WCCIEN0BAaHUI TEOPUA WIDP MPOACHUIA, ITO
3HAYNT PalMOHAILHOCTH B CTPATErMIECKNX CUTYalNAX M KaKOBBI €€ MOCAeNCTBHA. Ja-
UOHAILHOCTH caMa o cebe He OlpaBbiBaeT paBHOBECHE 110 JDIMY, W HYKHO HCKaTh
9TO-TO APYroe, 9TO OOBACHAIO OBl PAaBHOBECHOE MOBE/IEHNE.

Kpowme Toro, Heo6xoqumMocTh paBHOBECHOT'O 0TOOpa, KOTOpasd cTala NOMUHHUPYFOIIEN
TeMOH B MHOT'OYNCAEHHBIX TIPUIOKEHNAX TEOPUN UT'P K MHOI0OOpa3nio KOHKPETHBIX 3a-
Jlad, 5TO TO, 9ero IpeAlecTBYoas JaTepaTypa Mo JUHAMIKE MPUCIIOCOOIEHIS He Yan-

ThIBaJla.
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5.2 OBOJIOIMOHHO yCTOUYUBLIE CTPATEr AN

Kak mbl yxXe oTMedann u BO BBeJeHUU, W B IPeAbIAYIIEM pa3jese, 3BOJIOINOHHAA Te-
OpUsl UTP TPEACTABIAETCS IPE3BLITANHO MPUBIEKATETHHLIM TTOAX0I0M K obydennio. B
TUOUIHON [JISI DBOJIOTMOHHON TEOPUN UTP MOJENN, €CTh MOMYJSIIUA are€HTOB, BLIUT PLIII
KaK OO 13 KOTOPBIX SBIAETCS (PYHKIHEN He TOILKO €r0 TOBENEHWs, HO W TOr0, KakK
BelyT cebs areHThl, ¢ KOTOPBIME OH B3amMOJENCTBYeT. B KaxIbii MOMEHT BpeMeHN,
nmoBejleHre B IMOMYJANWN paclpeneleHo B COOTBETCTBUU € Pas3dUYHLIMU CTpaTeruiMu,
WM TUTAMU ToBedeHus. Kcau momyisinns KonedHa, TO COCTOsAHNE (MOMYIAINT) mpe/-
cTaBIsieT cOOOU ONMMCcaHre TOrO, KaKhe areHThl Kakoe ToBefenne Buibnpaior. Kerm momy-
asiust GecKoHevHa, TO COCTOAHIE — DTO ONUCAHNE NOJMeH TOMYIANNN, KOTOPhle NPT
Kax Iyt cTpaTeruto. Kcam urpok MoxeT MaKCUMHU3UPOBATHb U 3HAET COCTOsHWE, TO OH
MOZKET BLIOpATE JydInn OTBeT. KCIm o He 3HaeT COCTOAHUS MOMYJISIIUN, TOT4a OH [0J-
KeH clelaTh 3aKIodenne O COCTOSHNN, NCX0Is 13 NH(POPMAII, KOTOPOU OH 06Ja1aeT.
Kpowme Toro, naxe 3nas cocTosiHre, UTPOK MOKET ObITH HE B COCTOAHUN BBIYUCIUTH JTy -
Ul 0TBeT. Boraucienne ay«irero orBeTa Tpebyer, ITOOLI UTPOK 3HAJX BCE MOCTYITHLIE
CTpaTerny W COOTBETCTBYIONINE BHINTPHINIHN. JabaionaeMas UCTOPUA UT'PhI CTAHOBUTCS
BAXKHOW IO ABYM TIPUIHHAM.

Bo-niepBbix, nctopus nepegaet nHGOPMAIINIO O TOM, KAKOBbI 0K TaHUA OTHOCUTENbHO
UTPBI ONMOHEHTOB. BO-BTOPBIX, HabIOMaeMBI yCIIEX WM Heygada BBIOOpa PasimaHBIX
JTEUCTBUU TTOMOTAeT UTPOKAM OMpPeIelnTh, 9TO MOKET OBIThL XOPOIIen cTpaTernen B 6y-
ayiteM. UMuTanms 9acTo SBISETCS BaKHOU 9acThio OOYIEHUs: YCIENTHOMY TTOBEIEHIIO
6yayT yuauThesa. Jlo Toum cremenm, Mo KOTOPOU WT'POKW WUMUTHUPYIOT YCIIEITHOE MOBee-
HUEe U He BLIYUCAAIOT ABHO JyYIINe OTBETHI, ¥ UTPOKOB HEeT HEOOXONMMOCTH pasindaTb
3HAHWUA, MONTYyYaeMble OT Pa3bllPhIBaHWA UTPbLI, 1 3HAHWA TOT'0, KaK UIPAIOT OMMOHEHTHI.
Urpoku moaKHBI TOIBKO 3HATH, YTO OBLIO YCIIENTHBIM, a He TIOYeMY OHO OBLIO YCIIEITHBIM.

BaxubIM MOMEHTOM SABAAETCA TO, YTO DBOJIONNOHHAA MUHAMKA HI B KaKOM acleKTe
He onmpaeTca Ha Kakne-a1nOo MpenoNoKeHns O ToBeAeH WA 3HAHUA, OTAUIHbIe 0T Oa-
30BOT'0 MpUHIINTTA AU PepeHnpoBaHHOT0 0TOOpa — sABHOE yCIIelTHOe TToBeeHre JONMKHO
7 yBeIMIWBaAeT CBOE MPENCTABUTEILCTBO B MOMYIANNN, B TO BPEMS KaK HEYCIEITHoe —
HeT.

CymiecTBEHHBIM acleKTOM DBOMIONMOHHON NUHAMUKHI ABISETCS TO, 9TO (B GOJBIINX

HOHyJI}IHI/I}IX) €CJIN OHa MMeeT TEHNEHINIO CXOANTHLCA, TO OHa CXOJUTCA K PaBHOBECHUIO 11O
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DDIY. ITO CBOUCTBO ABIACTCA HEOOXONMMBIM YCIOBAEM A JIOOONW OCMBICICHHON MO €I
COIMATBLHOTO O0yYeHUA. D PEANONOKNUM, 9TO Y HAC €CTh MOJIelIb, B KOTOPOH MOBEICHEE
7exoauTes” K 9eMy-TO, 9TO He SBISETCS PABHOBECUEM IO IDDIMMY. DOCKOIbLKY 0OCTaHOBKaA
B KOHEYHOM CYeTe CTAHOBUTCA CTAIMOHAPHOW W €CTh CTPATerus (TUIl MOBEJEHNs ), T0-
CTYIHasA KaKOMY-TH60 areHTy, fafolas eMy GOJbIIHI BLIUTPHIII, TO B KOHIIE KOHIIOB DTOT
aredT OTKJIOHUTCH.

JoHATHEe paBHOBECHS, HamboJee YacTO WCHOIB3YeMOe B DBOMIOIMOHHON TEOPUH UTP,
KaK yke OTMedaloch BEIe, 6buio BBegeno Mennapaom CMETOM U D paiicoM U BIEp-
BbIE TOCTATOYIHO MOApobHo m3noxkeno B kunre Mennapna Cymura ”IBodionus u Teopus
urp” (Maynard Smith (1982)). Menmapa Cmut ucciaenoBar noseeme GpeHoTHIOB (de-
HOTHII — COBOKYITHOCTH BCEX MPU3HAKOB U CBOWCTB OpraHm3Ma, cPOPMEUPOBABIIETOCS B
pesyabTaTe ero WHIAWBIIYyalbHOI0 PasBuTwA). B dacTHOCTH, OH M3y vat (peHOTHI B TIOTY-
JISTHAAX, KOTOPHIE DBOJIONIMOHNHO YCTONYUBELI B TOM CMBICIE, YTO OHU HE MOTYT OLITH 110~
Gexaenbl” (73axBadenn”) ApyruM (PEHOTHIOM. 3jech ~mobena” o3HavaeT, 9TO KaKoli-
TO APYTOU THUI MOBEJCHUS OKasbIiBaeTCA OojJee YCIEMHbIM U aleHThl TPUMEHSIOT ero.
DOCKOIBLKY “THI ToBeeHnsa” TePEeBOJAUTCA B TEOPETHKO-UT'POBBIX TEPMUHAX TEPMUHOM
cTpaTerus, To pedb, 0 CYTH Jela, 1UAeT 06 SBOMIOIUOHHO YCTONYUBBIX CTPaTerusIx:.

OcuoBHas njes, gexalas B OCHOBE 3TOT'O MOHATHS, COCTOUT B TOM, YTO DBOJIOTIOHHO
yerondnBas crparerus (DY C) — 5To cTpaTerus, KoTopas Oy1ydn NCTOIL3YEMON B He-
KOTOPON TOMYJIANNN He MOKeT ObIThH ~1mobek qeHa’ Ipyroi cTpaTernen, MOCKOALKY OHa
He MOXKeT ObITh yaydiieHa. Tak, ecau MOmyJIAlnsA HCHOIbL3yeT CTPaTerui &, TO ~My-
TaHTE , UCHOJB3YIOIIIE KAaKYIO-TO APYTYIO CTPATETHIO Y , He MOT'YT PAaclpOCTPAHUTHLCS
B TIOILYJIATHH.

DyneM o6o3HadaTh HabOp BO3MOKHBIX CTpaTernil (THIOB MOBeleHus) depes S, a
BBIUTPBIII aredTa, BLIOMPAIONIETo cTpaTerwio r € S, B cIydae, €CIU €ro MPOTUBHUK
BBIOUpaeT cTparernio y, depes u(x,y). Ipennomaraem, aro S — komedno. Jlobas
crpaTerus u3 S HasbiBaeTca ducTon. CMelranas cTpaTerus — DTO BEPOATHOCTHOE
pacipe/ieiernne Ha MHOKeCTBe IHCTHIX cTparernil. (Mbr cauraem, TOBOPA O CMeITaHHbIX
CTpaTerusax, YTo B HUX C MOJOKHUTEILHON BEPOATHOCTHIO UCTOAL3YIOTCS KaK MUHUMYM
nBe dncThie crpaTerun). CMellanible CTpaTerni NMeOT NBe BO3MOKHBIE MHTEPIpeTa-
[UHI: JU60 TOMYIANNA MOHOMOPPHHA, N B HEU KK LI 9JIeH UTPAeT OJHY U Ty K€ CMellTaH-

HYIO CTPATET IO, TG0 MOMYISAINA NOAUMOPPHA, T B HEW KK BN YIACTHUK UTPAET HEKYTO

3evolutionary stable strategies — ESS
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YUCTYIO CTPATETHIO, IPUYeM M0Js TOMYJIANIE, UTPAoIias Kak IyK 9UCTy0 CTPaTeruo,
paBHa BEPOATHOCTH, MPUINCHLIBAEMON DTON 9HCTON CTPATErHH CMEIIaHHON CTpaTernen.

CMBICT KIIOYEBOTO MOHATHS DBOJIONNOHHON TEOPUH UTP — DBOJIOIHOHHO YCTOMINBOM
crparerun (DY C) — cocTonuT B CleayiomneM. D peAnosoKnM, ITO WHINBIILI (areHTh)
HOBTOPAIOMINMCA 0OPa3OM BLIOHPAIOTCA CIYIalHO U3 GOMBIION MOMYJISAIIN, ITOOLI pa3bl-
paTh cUMMeTpudnyto urpy aAByx Jjun (To ects urpy I' = {{1,2}, A, {u; e = 1,2}}, rae
A — MHOXKECTBO CTpaTerwil U MepPBOTO U BTOPOro WIpoka, mpudeMm wui(x,y) = u(x,y)
u ug(x,y) = u(y, ) M HEKOTOPOU (HEMPEPLIBHON) (DYHKINN U ), W TPEATOJOKIM, GTO
HepBOHAYATLHO BCE MHAUBUALI ~TEHETHICCKN 3allpOTPaMMIPOBAHLI’ UIPATH OMPENeIeH-
HYIO 9UCTYIO WIN CMEMannyio crparernto. Temeph ” 106aBuM” HEKOTOPYIO MATYIO TOTIO
HOMYJIANN, KOTOpasA 3allporpaMMUpPOBaHa NT'PATh HEKOTOPYIO APYTYIO0 9UCTYIO WIH CMe-
MAHHYIO CTPATErNo. Y KOPEHUBIIAACSI  CTPATETUs HA3bLIBAETCS DBOJIOIMOHHO YCTOMTH-
BOH, ecIn I J060M TaKon ~MYyTaHTHOW CTpaTernn, CYIIeCTBYET TAaKOHW MOJOKITE b
HBI ~6aphep BTOPKEHNS , 9TO €CAN JOJA MOMYJIAINN WHINBAIOB, UT'PAIOIINX ~ MY TaHT-
HyIO” cTpaTeruio, majaeT HIXKe DTOro Gapbepa, TO ~YKOPEHUBINAACA CTPATErnsA JaeT
GOJIBIIIHN BLINTPLIIL, 9eM ~MyTaHTHas CTpaTerus.

Takon nmoaxo/ pOKyCcHpyeTcs Ha CHMMETPHUYIHBIX MOMapHBIX B3aNMOJECHCTBUAX B He-
KOTOPOU MONyaAnnu. B gacTHOCTH, OH He cocpefoTavdnBacTCs Ha B3aUMOACHCTBUN GO-
Jee, 9eM JBYX WHIUBHIOB B MOMEHT BpeMeHH. Kpome TOro, KpuTepui 3BOJIONNOHHON
YCTOUYUBOCTH ONMUPAETCA Ha TECHYIO CBA3L MEXKY BBIUTDLIMIAME B WTPE W~ CTEINeHN
pPacIpoCTpaHeHHOCTH  CTPATErUU B MOMYJIAIINN.

KaxoBa ke poib BeqWYWHbI HOMyaANuu?! 30ech eCTh ABa dJIEMEHTa: OIUH ~ MeXa-
HU9ecKuu , a ApYyron — ~cTpaTerndecknin’. Bo-TepBLIX. 9TOOBI TOBOPHTHL O Haphepe
BTOPKEHUA (BBHIPAKAEMOM B JOMAX MOMYJSIINE) HYKHO, 9TOOLI TaKol Gaphep MpeBOC-
xomua 1/m, rge m — YHCACHHOCTL TMOMYJSIUU. Bo-BTOPBIX, MOMyAANNA [10JKHA OBITH
CTOJNb BEINKa, YTOOBI BO3MOKHBIN >(PPEKT OT TEKyIIero NH MBIy alLHONO eICTBAS Ha
JTalbHENIe JelCTBAA OCTATLHBIX ObLT ObI TPEHEOPEKIM.

JOMUMO OUOJOTTIECKOTO aCIeKTa, DBOJIONNOHHAA YCTONYUBOCTL JaeT HadeKHBIN
KPUTEPUN MOBEJEHUS JIOAEH B MIMPOKOM CIIEKTPE CHTYaIlnl, BKIIOYas MHOTOYHCICHHEIC
B3aMO/ICHCTBIA B OOJaCTH DKOHOMUKN. B colUaibHON J1 SKOHOMUYECKON 06CTaHOBKE
DBOJIOTIMOHHAS YCTONIHBOCTE TpebyeT, YTOObl Majble TPYIILI WHINBU OB, KOTOPHIE MhI-
TAIOTCA UCTOABL30BATE APYTYIO CTPATErwio, MPEyClHeBalT MeHBINe, 9eM Te WHINBHIb,

KOTOpBIe UCTONB3YIOT ~ status quo ctparernio’ . CrenoBaTenbHo, Te WHANBUILI, KOTOPHIE
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HCTONBL3YIOT MPEBAIUPYIOIINE CTPATErHN, He CTPEMATCS UX MEHATh, TTOCKOALKY UX MOJO-
KEHUe Jydllie, 9eM Yy~ DKCIIepUMEHTATOPOB” , a DKCIIePUMEHTATOPHI CTPEMATCA BEPHY THCA
K 7 yKOpEHUBIINMCA  CTpaTerusaM.

Nrak, npeamonoxnm, 9T0 HeGoIbIIas TPYIIa MyTaHTOB HOABUIACH B OOJBIITON TOIY-
JISITTAT WHAWBUIOB, Kak IbIH N3 KOTOPBIX 3allpOrpaMMEUPOBaH UI'PATh HEKOTOPYIO OAHY 1
Ty Ke "YKOPEHUBIIYIOCsS™ ¢TpaTernio & € A (YUCTYIO WM CMEIIAHHYTO0). DPeTOT0KIM,
YTO BCE MYTAHTHI 3alPOrPaMMUPOBAHBI UTPATh HEKOTOPYIO APYIYIO (YUCTYIO WM CMe-
mannyo) "MyTanTHyo” crpaTernio y € A. JycTh [0 MyTaHTOB B ~TOCT-BXOTHON”
nonysinun ecth € € (0,1). Dapbl UHAUBHAOB B >TOH 6uMOpdHON (IpeacTaBleHbl 1Be
CTpATErun) TOMYJIANNN BHIONPAIOTCA (MOBTOPAIONAMCS 00PA30M) CIy9ailHo, 9TOObI pa-
3LITPLIBATH UTPY, TIPUIEM BCE UHIUBHIBI BLIONPAIOTCA paBHOBeposiTHo. (ClenoBaTeabho,
eCiIn HEKOTOPBIN WHUBI BEIOPAH pasbilpaTh UTPY, TO BEPOATHOCTHL TOT'O, 9TO €r0 OIl-
monenT OyneT WTpaTh MYTaHTHYIO CTpaTermuio Y, eCThb &, a BEPOSTHOCTDL TOT'O, 9TO
Oy eT UrpaTh YKOPEHUBIIYIOCH™ CTPAaTernio, ecTh | — . Bomrpsin B MaTde (cxBaTKe)
B TaKol 6UMOpPQHON TOMYIAINE COBIAJAeT ¢ BLIUTPHIIIEM B MaTde ¢ WHIUBHIOM, UT'Da-

IONIAM CMEIIaHHYy0 CTPaTEermio
w=cy+(l—¢c)xr A,

Taxmm ob6pazoM, "TOCT-BXOAHOU BBIATPLIN IJA ~ YKOPEHUBIIENCA CcTpaTerun 0y-
et u(x,w), a grs "MyTtanTHON” crTparernn — u(y,w) (u — HempepbiBHAS (PYHKINA
BBINTPIIER ). JO-BUANMOMY, WHTYUTHBHO, ACHO, ITO ~CHJIA DBOTIONNE BLICTYIAeT TIPO-
THB “MYTaHTHOU CTPAaTErnni TOTJa M TOALKO TOT[a, KOIja ~HMOCT-BXOJHOW BLINTPBIII

MEHbIIe, HeKEIN BRIUTPLIIT ~ YKOPEHUBIIENCA CTPATErnnl, TO €CTh
u(z, ey + (1 —e)x) > uly,ey + (1 —e)x). (2.1)

Crparerns x € A DBOJIOIMUOHHO YCTOUYNBA, €CIN DTO HEPABEHCTBO BLITOJHEHO LI
10601 "My TaHTHOW CTpaTernnm y # &, MPU YCJIOBHUU, ITO MOMYJSINSA MYyTaHTOB JT0CTa-

TOYIHO Ma.la.

Onpegenenne 5.2.1 Cmpameeus © € A nazvi6aemes 2604104UOHNO YeMOTUUUE60T, €CAU
das w060t empameeuu y # x cyweemeyem marod g, € (0,1), umo nepasencmeo (5.1)

svinoaneno das awbozo € € (0,8,).
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[ocrarodno nmpocTo mposeputh, 9To JYC onTuManbHa TPOTUB cebA caMom: ecan
T He onTHMalbHa MPOTUB cebA caMOU, TO CYIIeCTBYET HEKOTOpas CTpaTerud Y, Aaio-
1ast 6OTBINN BLIUTPLIT TpoTuB . (ClrenoBaTenbHO, eCau 0TS € TaKoW ~MYyTaHTHOW
cTpaTeruu JoCTaTOYHO MaJda, TO, IO HEMPEPBIBHOCTH U , OHa AaCT GOJbIIE TIPOTHB CMECH
w=-cy+ (1l —e)r, nexemn x,a smaanr & — ne IYC.

D PpuBeeHHOe BhIIIE OlpeaeSeHne MOKHO NepepopMy InpOBaTh CIEAYIONINM 0OPa30OM.

Onpegenenue 5.2.1% @ € A wasvisaemesn 260.010u4uonno yemotivueot, ecau (,x)
aeasemes pasnosecuen no Iwy uepor I w u(y,y) < u(x,y) dag woboeo wauayuwezo
omeema y na v (y #x ).

pumMep. JacCMOTPUM CIEAYIONUIYIO UTPY, KOTOPYIO MOXKHO HHTEpPIPEeTHPOBATH MO~

pastomy. Ee (mmm ee Mommdukanmm) wHOT 1a Ha3bIBAIOT UTPoi " HbImisTa”, win ~scTpes-

roryon”.
A I
A (_27 _2) (270)
r (0,2)  (1,1)

Opgma n3 mHTepHIpeTanuil ~TLIIAT TaKoBa. JaBCTPedy ApyTr APYyTYy Ha MallnHax
2 2
mMuaTcs “xpabpenbl”. Ecam nukTo He cBopadmBaeT (06a BeayT cebs Kak ACTPeOhI), TO
HevYalbHbI UCXO/ TPUBOANT, KAaK MIUHUMYM, K Cephe3HbIM TpaBMaM. Ecinm oba cBopadn-
BaiOT (roiy6i), TO, XOTS DTO He CTOXb d(PPEKTHO, HO, MO KpallHel Mepe, 06a KUBLI 1
3/I0POBBI. D AKOHEI], €CI TOIBKO OJINH CBOPAINBAET, TO OH — IMPOUTPABIIAN (HO 3J10pPOB),
a Ipyrom — mobelInTelb, KOTOPLIN ~IoJydaeT Bce .

lpyras narepuperanus cocTouT B ciaepyiomem. Waer 6opbba, ckakeMm, 3a Hacse/-
CTBO, OlleHMBaeMoe B 2 eInHuIbl. Ecam HUKTO He XoveT ycTymaTh (oba scrTpeba), To
6ophba CBA3aHa C CEPLE3HBIME 3aTpaTaMi, HalpUMep, CyAeOHBIMI U3aepKKaMu. Ecim
peTeHIeHTHl JOrOBapUBalOTCsA (06a ToIy6n), TO OHI JeIAT HACKEICTBO MOTOJaM. O aKo-
HeIl, eCIM OJNH yCTYIaeT, TO BTOPOHU ~IoaydaeT Bce' .

B oot urpe Tpu pasuoBecus mo Jomy — (4,2), (2,4) U CMelIaHHOe paBHOBECHE,

M L
Korga "s” urpaercsa ¢ BeposTHOCTLIO 1/3.

Yro6b1 mocMoTpeTh Ha DY C, IPEANoNIoKIM, 9TO alreHThl U3 HEKOTOPOU MOMYIATNN
CIYy9alHBIM 00pa3oM B3aUMOAEHCTBYIOT APYT € APYTOM. O PEJTIONOKNIM, 9TO areHThl He
3HAIOT, KaKyl CTpaTerno NCIoib30BaTh. OHI MPOCTO HAYHHAIOT UCIOIL30BAThL KaKyo-
TO CTPATErUIO WIN BEPOSTHOCTHYIO CMECEH DTUX CTPAaTernil, i OHU MPUCTIOCABINBAIOT CBON

CTpaTernn, UCHOIb3ys TPOoIecc 00ydeHus MeTo oM Tpobd u ommbok. Ferh nBa cnocoba
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BBeCTH TIporiecc obydenus. JIn6o MBI MOKeEM MpeACTaBUTEL cebe, 9T0 HEKOTOpas 9acTh P
(0 < p < 1) monyasuun wcnoab3yeT crparTernio "s”, a apyraid | — p ucmonbsyer "r”
U IPEIONOKNTE, 9TO areHThl TePEKIIOIAIOTCS ¢ OJHON CTpaTerni Ha APYTYIO B 3aBU-
CUMOCTH OT pe3yJbTaTa UCIONL30BAHMUA TOW WIN WHOU cTpaTerwu. BTopon BapuanT —
MBI MOYKEM TIPEAIOJOKITH, 9TO KaiKABIN WHAWBU UCHOIB3YET CMEITaHHY CTpaTernio
U TIPUCIOCA0INBACT BEPOATHOCTHYIO CMECh Ha OCHOBE CBOET'O ONBITA HCHOIL30BAHUA Ka-
KON 9UCTON CTPATETWN (TO €CTh yBeIndnBaeT p, ecin s’ gaeT GOJBIIYIO OTIATy, U
Ha060poT).

DazymeeTcs, Takasd PallioHATLHOCTEL He OTpakaeT OCO3HAHHOE OOydeHre; B 61OI0T U~
9eCKOM CMBICIE pedb UAeT O TOM, 9TO Te, KTO Jy9Ile TPUCIOCOOMICA, ObICTpee BOCIPO-
M3BOUTCA.

Kax 6yger pasBuUBaTLCA UCIOAL30OBAHUE DTUX CTpPATErHN B IPOIEcce TaKOTo 00yde-
Hua?  DacCMOTPUM OXKMAAEMYIO OTAady OT CTpaTernu, KOrjga BEepOATHOCTL BCTPETHTH
75" ecTh p (AMGO MOTOMY, 9TO TaKOBa JOJS TOMYJIAINN, NCTONL3YIONIAA DTY CTPATETHIO,
Jr6O TOTOMY, 9TO TaKOBa CPENHAA BEPOATHOCTHAS CTPATErUsA, UCIOAbL3yeMas areHTaMi

B TOTTY IS ):

Blx) = p(-2)+(1-p2=2—1p
Ble) = p0)+(1-pi=1-p

DTO O3HAYAET, 9TO BLIUTPLINT OT ~ObITUsA sicTpeGoM’ TIPEBLIMIaeT TAKOBOU [ TOXyH,
ecan

2—4p>1—p um p<1/3,

a ToTr/1a GoJblllee YNCI0 areHToB Oy AeT CTPEMUTELCA UCIOIL30BaTh a7, TO €CTh p OyeT
pactu. O6parno, mas "v” p > 1/3 u Gouablile areHToB GyAeT CTPEMUTLCA UCIOIb30BATh
"7 a smavyuT, p Oyjger ymenbinarhes. CaegoBareanno, p = 1/3 onpenenser Y C.

Takum 06pa3zoM, BO3ZMOKHO HECKOJILKO HEOKUJIAHHO, DBOJIONNOHHOE DPa3bIIpLIBAHIE
DTOW UTPHI ~TOAIEPKUBAET PABHOBECHE TI0 IDIMY B CMEITAHHLIX CTPATETUAX.

Mger Becbma HeOpMAIBLHO W KPATKO KOCHYJINCH TTOHATHS DBOJIOTHOHHO YCTOMINBBIX
cTpaTeruit. DoApOGHOE M3JOKEHNE OCHOB DBOMIOINOHHON TEOPUU WIP MOKHO HalTH B
kuure Weibull (1995).

IBOJOINOHHAA TEOPUA UTD €Ile JOCTATOIHO MOJAOAa, 9TOOLI MOXKHO OLLIO CYANTH

0060 BcexX ee BO3MOXKHOCTAX. MHOorodmucienmuble HpO6JI€MBI KOAYyT CBOET'O pEHICHNA. 30—

BUINMOMY, Ha ,I[ELHHBIﬁ MOMEHT BpEMEHN 7 ISBOJIOIINIOHHOE MO,I[GJH/IPOBELHI/IG77 cle CANIMIKOM
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CTUIN30BAHO, ITOOLI HEMOCPENCTBEHHO HMCMOMb30BATHCS B Mpuiaoxkennsx. Ompmako cie-
IYyeT OTMETHTE, YTO BO MHOIMX WHTEPECHBIX UIPaX CYIECTBYIOT MHOTOYUCJICHHELIE PaB-
HOBECHA, 1 DBOJIOIMOHHAS TEOPUA UT'D UTPACT BakKHYIO POJIL B MOHUMAHUH TOTO, KaKie
paBHOBECHS ABISAIOTCS 3HAYNMBIMU B Pa3JIUIHLIX 0O0CTOATEILCTBAX.

Safgada. JOKaKWTe, 9TO B KaXKAOW CUMMETPUIHON WIPe, B KOTOPOU y KaxkIoOro
UT'POKA €CTh BE YUCTHIE CTPATEr N, & BLIUTPHIII, COOTBETCTBYOIIIE YeTHIpeM Habopam
CTpaTeruil, pas3indHbiM, CYIIeCTBET CMEITaHHas CTPATErusA, ABISIONIAACA DBOJIOIIOHHO

YCTOMIHBOM.
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I'taBa 6

JJeMeHTbl TeOpPUU KOoIllepaTUBHBIX
Urp

B oTon raaBe Mbl mpuBeneM OCHOBHBIE ONpeeTeHns N HEKOTOPbhIE PE3YIbTATHI, Kacaio-
[IHeCs TEOPUH KOOTEPATUBHLIX UIP, & 3aTeM (B pasjele 4) MepedncinM HEKOTOphle nX
BO3BMOKHBIE TIPUIOKEHNA. JOCKOAbKY Ha TEPBLIN B3TIIAL MOKET MOKa3aThCs, 9TO cdepa
MPUITOKEHN KOOMEPATUBHBIX WI'P HE CTONL OOmmpHa Kak cdepa MPUIoKeHus Heckoa-
JTUINOHHBIX (CTPATernIecKnX) WP, Mbl He TPUBOANM A€TAIbHOE ONMCAHIE KAKOTO-TO
OJIHOI'O MM JIBYX JOCTATOYHO MPOCTHIX TPUMEPOB, KakK Mbl OOBIYMHO MOCTYyIalu paHee, a,
HAIPOTUB, MPUBOUM BeChMa OOIMIMPHBIN CIMIUCOK MHOTOYUCIEHHBIX 3a/1ad, TIPH WCCIEN0-
BaHUM KOTOPbHIX MCHONB3YIOTCA METO/bl TEOPU KOOMEePATUBHBIX UI'P.

Kak yixke ormMedanoch BO BBeJleHUN, B TEOPUU KOOMEPATUBHBIX UT'P OCHOBHAA €UHUTIA
aHaIM3a — 3TO, KaK ITPaBUIO, I'PYIINa YIaCTHUKOB, WA Koaduiusa. Kcam urpa ompee-
JeHa, TO YaCTbio DTOIO ONpefeleHns ABASCTCS ONMCAHUE TOT'0, ¥Mo KakKas KOaJXullusd
HTPOKOB MOXKET MOXYINTH (9€ro OHa MOXKET JOCTHYH), 6e3 yKazaHus Ha TO, Kak C-
XONbl MWW Pe3yJabTaThl OyIyT BIUATH Ha KOHKPETHYIO Koarauruto. 1o ecTb 31ech Hac

He MHTepecyeT CTpELTeFI/I‘IeCKI/Iﬁ ACIIEKT UI'PHI.

6.1 Kiaaccudeckue KoonepaTUBHbIE UT'PbI

Kaaccuueexoti xoonepamuenoi uepotd mam KOOTEPATUBHOW UTPOU € MOOBOIHLIMU TLIa-
TexaMu HasbiBaeTcs mapa [ = ([,v), cocrosimas m3 KoHeYHOTo MHOXKecTBa [ =
{1,2,...,n} u Bemectsennoi pynxumm v : 21 — IR, ompegerenHoil Ha MHOKeCTBe Beex

IIOIMHOZKECTB MHOXKECTBa [, nmpuvemM U(@) =0. 3JI€M6HTBI MHoxecTBa [ Ha3bLIBAIOTCS
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urpokamu, nogmuoxectsa S C [ — koamunuamu, a cama (PYHKIUA U — TAPAKINEPU-
cmuveckot pynryuet nrpor 1.

CrangapTHas HHTEpHpeTanus COCTONT B caenytomeM. Mrpokn ms muoxkecTBa [ Mo-
IyT OOBEeAUHATHCA B PasindHble KOAIUIHUNA € HeJblo TaK COMIacoBaTh CBOU eNCTBHA,
ITOOBI TTOAYHYNTH MaKCUMaIbHBIN BRINTPHIL. Ecin obpasyercsa koamunus S, To m3BeCcTHa
Beauaria v(S), KOTOpas U MHTEPIPETUPYETCS Kak TOT MAKCHMATBHBIN CyMMApPHBII BbI-
UTPBINT UTPOKOB U3 .S, KOTOPBIM OHM MOT'YT OOecrnevduTh cebe, JeHCTBYA COBMECTHO.
IPpu >TOM MbI abCTparupyemMcs OoT TOr'o, KaKUM 00pa3oM JOJKHBI JelCTBOBAaThL UTPOKH,
9TOOBI 06eCTednTh cebe BLMTIPHI v(S), TO €CTh 0muickanue oNMuMaibible detdemeut
ueporos uz S aexncum ene dannoti modeau. Kpome Toro, B onpenesennn KIaccnIeckon
KOOIEPATHBHON WIPhI MPeAofaraeTca, 9To MOJe3HOCTH UTPOKOB 00JafaloT CBONCTBOM
TpancdepabelbHOCTH, TO €CTh U3MEPAIOTCA M0 ONHON IIKajle N MOI'YT MepefaBaThCA OT
O/IHOTO UT'POKA IPYTroMy 6e3 MoTeph U 6e3 orpanndennil (MoGOTHbIe TIaTeXKN ), TOITOMY
TaKWe UTphl Ha3bIBAIOTCA TaKzkKe NIPaMi ¢ TpancdepabeabHOl T0Ne3HOCTHIO, I KPaTKO
TS wurpamu. B Takom crydae urpokam m3 Kak ol KOAJUIUH BakHO MaKCUMU3NPOBATH
CYMMapHBII BBIUTPHIIL, TaK Kak B AalbHEHIeM OHI MOT'YT paclpeiefaTh ero Mex1y Co-
6Ol MPOM3BOIBLHBIM 00pa3oM. JuKe, B pasgene 6.2 Mbl pacCMOTPUM HUI'PhLI GoJee obIen
IPHUPOABI — UIPHI 63 TTOGOYHBIX IaTekel, NI Tak Ha3blBaeMble UTPHI ¢ HeTpacdepa-
6eTbHON TONE3HOCTHIO.

3aMeTnM, 9TO XapaKTepucTudeckas (PyHKIUA MOXKET MMeTh caMoe pa3HoobpasHoe
nponcxoxaenne. B 9acTHOCTH, OHa MOXKeT BO3HUKATH IIPH PacCMOTPEHNN GeCKOATMIIN-
ouubix urp. A umenno, pacemorpum Geckoanutmonnyio urpy ' = {1, {Z;}icr, {w:}ier}
(3/1€CH MBI OTCTYIIaEM OT HAIIEr0 TPAJUIHOHHOTO 0G03HAMEHIS MHOKECTB CTPATET Wil de-
pe3 S, TOCKONBLKY MBI 0003HaTaeM OYKBON S — KOAJIUIIN ). DPETOTOKIM 9TO NTPOKH,
cocrapasAomme Koaannuio S C [, 00benHAIOT CBOM yCUaus B 00X WHTepecax. Kakon
HaMOOIBIINI CYMMapPHbIA BLINTPHIIT MOXKET 06ECIIednTh cebe dTa KOAMUINA, He3aBUCIMO
OT TOro, KaKUM 06pa3zoM AEHCTBYIOT OCTaBIIHMECS UTPOKU, TO ecTh urpoku usz [\ 57
O6beaunenre UTPOKOB B OIHY KOAJMUIHMIO O3Ha4YaeT, MO CYTH Jela, ITO OHU IIpeBpalla-
I0TCA B €JMHOIO NI'POKa, MJIA KOTOPOI'o MbI COXpaHUM TO ke camoe obosnadenune S . To,
9TO OHM JEeNCTBYIOT COBMECTHO, O3HadaeT, 9TO CTPATErHAMH 3TOTO MIPOKa SABAAIOTCH
BCEBO3MOKHBIE KOMOMHAIINN CTPAaTErni, COCTABIAIONINX 3Ty KOAJTUIINIO UT'POKOB, TO €CTh
IIPOCTPAHCTBO cTpaTeruil Zg urpoxa S ects Zs = [[;.q Zi . CregoBarennbo, BRI PHIIT
nrpoxa S ecth Us(z) = > oqui(2).
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Dac mHTepecyeT TOT HaUOGOJBIINN BHIUTPHII, KOTOPHIN MOKET 06ecnevdnTh cebe nra
koasutnA. flcwo, 9To B xyaimem mias urpoka S caydae oCTaBIIHECS UTPOKH MOT'YT TOXKE
obbequHUTLCS B Koaaunuio [ \ S ¢ amaMeTpasbHO MPOTUBOINOIOKHBIMU HHTEPECAMH,
To ecth Upg(z) = —Us(z). B pesyabrare Bonpoc o HaxoxeHnn HanbOILIIETrO rapaH-
TUPOBAHHOTO BHLIMTPHIIA UTPOKA S CBOAUTCS K HAXOXKJIEHWIO 3HAYEHUA (€CIN TaKoBOe
cymecTByeT) anTaronuctudeckon urpst I's = {Zg, Zp g, Us}, nin

maxminUs(zs, zn\s),
zs  ZI\S§

rae Zs, Zps MHOKecTBa cTparernmi urpoka S u [\ S, coorsercrBenno, a Us —
dbyuxmusa Bemrphimen urpoka S (cm. [lomomnenne 1.13 x rmase 1). Tak ompeperennbiin
BBINTPLII UTPOKa S 3aBUCUT B KOHEYHOM CUYeTe TONLKO OT Koaaunun S (¥, KOHETHO,
OT CaMoll UCXOMHON Geckoanutmonnon nrphl '), ABassach ee Gynkinnen. Jra GYHKIEA 1
eCcTh XapakTepucTudeckas pyHKIIA 6eCKOAINITHOHHON Urpbl 1, KoTopas obosHadaeTCsa
qepes vr .

JepBoHAYATLHO WMEHHO TaK olpejeiseMas XapaKTepucTudeckas (GyHKIUS WL
npejcTaBiata 1A UCCaeoBaTelel 0COOLI MHTEPEC, OMHAKO M0 Mepe PasBUTUA TEOPUN
KOOIIEPAaTUBHLIX TP, BOIPOC O TOM, KaKUM OOPa3OM BO3HHUKAET XapaKTepUCTHIeCKas
(bYHKIWA, OTOIIEN B T€HD (XOTs OH, 6€3YCIOBHO, TPEJICTABIAET CAMOCTOATENLHBIN MHTE-
pec Ipr pacCMOTPEHNN KOHKPETHBLIX MOJEIEH, KOTla BO3HNKAET HEOOXOANMOCTE MCC e 0
BaTh CIENNPUKY MOJEINPYEMON CUTYAINN ), 1, K&K MbI YK€ OTMedali, CTPATermIeCcKui
ACIeKT ocTaeTcsA BHe ~cdpepbl MHTEPeCcoB” TEOpUH KOOTEPATHBHBIX UIP.

Manee MBI GyeM 9acTO TOBOPUTEL 06 UTpe v 6e3 yKasaHusa MHOKECTBa UT'POKOB [ .
B caygae meobxoaumocTu, Mbl 6yjeM 0603HaYaThL MHOKECTBO HTPOKOB B WIPE ¢ Xapak-
TepucTHIeckon GpyHKINen v depes [Y.

B saBucumocTn oT cBOHCTB, HaKIaJblBA€MbIX Ha XapaKTEPUCTHICCKYIO (QYHKINIO,
pacCMaTpPUBAIOTCA Pa3indHble KJIACCHI KOOMEPATUBHLIX UT'D € TMOGOYHBIME TLIATEKAMII.

Taxk, urpa Ha3bIBaeTCA HECYWECTNEENHOU, €Can

v(9) = Zv({z}) nast aobon koadunun S C 1.
1€ES

B nanbmeiiiem MbI Gy €M HCTONBL30BAThL COKpaIlentyio 3ammch v(i) u v(SU1) BMecTo

v({r}) mw v(SU{i}) u T. 1., cooTBeTCTBEHHO.

Urpa v maswiBaercs cynepaddumusnot, ecan pis mobbix koaaumuin S u T, Takmx
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gyro SNT = (), BelDOIHACTCS HEPABEHCTBO
v(SUT) > o(S)+ o(T).

3aMeTnM, 9TO OlpefeleHHas BBIIE XapaKTepucTudeckas (PYHKINA OeCKOATITHOHHON
urpbl 06IafaeT CBOUCTBOM CYIEPAIUTHBHOCTH, ITO 6€3 TPyAa MOXKHO TPOBEPUTH, WC-
XO/Is1 W3 CBOUCTB OMEPANNN B3SATHUS MaKCUMyMa W MUHUMYMA.

Urpa masniBaercs svinyk.cot, ecan mist 006X Koarumuu S u 1| BLITOTHIETCS Hepa-

BEHCTBO

v(SUT)+o(SNT)>wv(S)+o(T).

3aMeTHM, 9TO BBIMYKJIasd Urpa ABIACTCA CylepajauTusion, Tak kak v({) = 0.

HUrpa maswiBaeTcs npocmot, ecin XapakTepucTudeckas (QYHKIUA © OTPUHAMAET
TOJMbKO nBa 3Havenua: 0 m 1.

Dyers IRY o6o3mauaer |1] -MepHOE BBKINIOBO IPOCTPAHCTBO, KOOPANHATHI KOTOPOI'O
3alH IeKCUPOBAHDI DIeMeHTaMn 13 MHo)ecTBa [ . HacTo GbiBaeT yI106HO paccMaTpuBaTh

BEKTOp ¥ € R! kax HEeCYTIeCTBYIOINIYIO UTPY, ONpeNeleHnyo (pOpMyIon

x(9) = sz s Beex S C .
€S
Aeaescom B urpe v HasbBaeTca BekTop & € IR, yI0BICTBOPAIOMINIT yCIOBIAM TPYIITIO-
BOU 1 MHMBUIYaTLHON PalllOHAIbHOCTH, TO €CTh:
1) 2(l)=v(l) n2) x; > v(i) nust Beex 1 € [.
Tasee MBI BBeieM CJIeyIONe 0603HaTeHIS:
R ={scR":2;,=0 nux i ¢ S}, SCI;

X(w)={z e R :z(I)=v(I),z; > v(i) ams moboro i € I} — MHOKECTBO Jerereir

B UI'pe v;
X*(v) = {z € R : (1) = v(I)} — mmoxecTBO pacupegerenuii (mpes-nerexeti?) B
urpe v.
Ecan (¢ — HeKoTOpbI Kiace KOOmepaTuBHBIX UTD (BOOOGIIE TOBOPS, He 06A3aTeqbHO

¢ TOGOYHBIME TLIATEKAMIE ), TO MO pelienneM Ha (¢ 0OBIYHO TTOHUMAETCA 0TOOpaKeHe
F' (opmosmadnoe, nim, 6bITH MOKeT, MHOTO3HATHOE), KOTOPOE CTABUT B COOTBETCTBHUE
Kaxkgon urpe v € (¢ HEKOTOPHIN BEKTOD WM HEMyCcToe MHOKeCTBO F(v) B mpocTpan-

1
crBe IR , KOTOpOE Ha3bIBacTCA pewerHUuem uUAlU 3HAYEHUEMN (6 cAYyuae O&HOSHCL%HOCTI”LU)

Hmputation
Zpreimputation
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uepol v. JasymeeTcs, oTobpaxkenune F' 10o1KHO 00ManaTh HEKOTOPBIME OIPeNeleHHbIMI
CBOMCTBaMM, 9TOOLI "MMeTDh TpaBo” HasbBaTLCs pernmenneM. Kommomenram Fj(v) Bek-
Topa F(v) (B caydae ONHO3HATHOCTH DEIIEHV), WIH KOMIOHEHTaM BeKTopa © € F(v)
B CIy9ae MHOTO3HAYHOCTN) MOKHO NaBaTh Pasaudible WHTepnpeTannn. Tak, Hampumep,
MOKHO CYUTaTh, 9T0 F;(v) ecTh ampuopHas olleHKa HTPOKOM { BBITOJAHOCTH [JISI HETO
urpel v. Moxkmno cantarh Fj(v) B HEKOTOPOM CMBICTE CPEHUM BHLIMTPHIIIEM HTPOKa B
nrpe. Moxkno Takxke marepnpernpoBaTh [;(v) Kak ”cnpaBemauByio” noX0 UTPOKa ! B
urpe v. Buibupas Ty nan unyio nHTEpnpeTannio n GopMaIn3ys NHTYUTHBHbIE TTPeaCcTa-
BJEHHA O TeX CBONCTBAaX, KOTOPHIMU JOJKHO 0OJanaTh pellenne, TO eCTh BBOAS Te WIn
UHBIE aKCHOMBI, MOXKHO MONy9aTh pasindHble oTobpaxenus F .

Mpul mpuBesem onpenenenne psaa Hanbodee N3BECTHLIX pernenuni. Mcropuaeckn nep-
BLIM ¥ OJHUM W3 HanboJee BaKHBIX MOHATHE peIleHus ABIAETCA pelleHrne, BBeIeHHOe
JI. Mlerum B ero xraccuveckon padore Shapley (1953). Ilemnu pacemarpuBan F;(v) Kax
AlPUOPHYTO OIEHKY MIPOKOM ¢ BBIFOJHOCTH Aas Hero urpbl v. OH HOpemtoXun Tpu

aKCHOMBI, KOTOPBIM JOJIZKHA YIOBIETBOPATL (PYHKIUA [,

Al (cmmmverpudanocts). Ecam 7 — Takas nepectanoBka MuOXKecTBa [V, 9T0 NS JTi0-

Gon koammtmn S, v(7S) =v(S), To Fri(v) = Fi(v) nas moboro 1 € [V,

A2 (mocurens). Ecan xoammmus K — nocurens urpbl v, 1o ecth v(S) = v(S N K)

A mobon xoamumu S, To Y. Fi(v) = v(K).

A3 (mmuenrocts). Ecim mus Becex S, w(S) = v(S) 4+ u(S), To mnsa Beex i
CMBICT TIepBOIT aKCHOMBI 3aKII09aeTCA B TOM, YTO OlEeHKa NI'POKOM WIPhI HE NOJKHa

3aBUCEeThb OT TOI'O, KaKMM HMHICKCOM OH obozHaven. BTOpaﬂ AKCHOMa 3KBHBaJCHTHa O/-

HOBPEMEHHOMY BBIIIOJHEHUTIO NBYX CJAENVIOMINX aKCUOM.

A2" . Ecam urpok j B mrpe v TakoB, 9to v(S U j) = v(S) mus aobon koammmmm S,

To F;(v)=0.

A27 L Y (o) =o(]).

DOCIENHIO AKCHOMY HA3bIBAIOT YCIOBUEM T'PYIIIOBOW PAIMOHAILHOCTH, W D apeTo

ONTUMATLHOCTH, Wian Takke dddextuBroctun. WUrpox j m3 akcmombr A2’ masbiBaeTcs
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"6oaBanom” B MI'pe v. DTOT UIPOK HAYETO HE modydaeT cam, Tak Kak v(j) = v(0) =0
U HUKAK He BANACT Ha BBINTDLINT KOAIUINHN, K KOTOPOW mpucoeqnuseTca. Takum obpa-
30M, akcroma A2’ TpebyeT, 9TOOLI UTPOK, ABIAIONMACA GOJBAHOM, HUYETO HE TTOXYTal
IpH pacipeelenny BRI poien. Akcrnoma sdpdpekTuBHocTr A2” mpocTo o3HadaeT, ITO
UTPOKH JeIAT Mex 1y cobon Beamunuy v([). VMenno sTy akcmomy Mbl OyjeM B Jaib-
HeHIeM Has3biBaTh akKCHOMON d>(P(MEKTUBHOCTH. 3aMeTHM, 9TO g cynepainTHBHBIX
urp (/) ecTb MaKCHMyM TOTO, 9TO UTPOKH MOI'YT HOXYINTH cyMMapHo. Axcrmoma A3
O3HAYAeT, YTO OIEHKA UTPHI, ABIAIONICHCS CYMMOU JABYX UT'D, €CTh MIPOCTO CyMMa OIIEHOK
KaK IO M3 UDP-CAaraeMbX.

Hanpumep, paceMoTpum ciefytolnyio BecbMa mpoctyio urpy tpex aun [ = {1,2,3}:

v(1)=0, v(2)=v(3)=1,

v(2)=v(13)=1,

v(23) =3,

v(123) = 3.

B sront urpe mocurean — oro koaaunus {2,3}, urpok 1 — Goasam.

JdepecTaHoOBKa, MEHAONAA MECTaMU UTPOKOB 2 U 3, COXpaHAeT Urpy 6e3 N3MEHEHS.
Dooromy, ecan suadenwe lemmm (T.e. QyHKINA, yI0BIETBOPSIONAA DTON CHCTEME) Cy-
mecTByeT, To urpok 1 (B cury A2') momxen moxyants 0, urpokn 2 n 3 (B cuay Al) —
MOPOBHY, a cyMMapio (B cuiry A2”) OHI NOJKHBI TOTYIUTE 3, T.€. WIPOKN 2 U 3 JOTKHDI
MONY9UTh 1O 1.5.

Memm mnokazan (J0Ka3aTerLCTBO TPUBOAUTCS B pazjere 6.5), 9T0 DTUM TpeM aKCH-
oMaM yJOBIETBOPSET eNUHCTBeRHas (PYHKINS, HasbiBaeMas 3HadenneM (Wi (pyHKIHer,

wm BekTopom) llemnm, a mvento:

(n—s—1)!
o)=Y M = g0y ()
S:¢5 )
rae s = |S| — 4ncao urpokos B koamuiuu S. B panbuentiem sunadenue [lemiu Beerna
6y 1eT 0603HaYaTHCs ¢ TToMoIbio P .

Dynkiuo ¢ MOKHO HHTEPIPETUPOBATH HE TOJBLKO KaK OIEHKY UI'PhI, HO U KaK (PYHK-
[INI0, 3aJal0MyI0 CPEIHNN BBIUTPBINT UTPOKOB TIPHU CIENYIOMIEN BEPOATHOCTHOU CXEME.
DaBHOBEPOSITHO BLIGUpaeM JI060T0 m3 UrpoKoB. [laree paBHOBEpPOSTHO BLIGHpaeM JiO-
6010 M3 OCTABIINXCS UTPOKOB U MPUCOENNHAEM K YK€ BLIODAHHOMY. JPOJOIKAEM DTOT
mpotecc, oKa He NCYeplaeM Bce MHOXKeCTBO [ . Dpu DTOM, eciu UTPOK I OBLI BLIOpaH

MMEHHO IMTOoCJe TOI'O MOM€EHTa, KOI'1a OLLIa yXKe O6pa3OBELHEL KoaJqnminsa S , TO OH TTOJyYda€eT
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BLIUTPHIII, PABHLIN BEIUIHHE, Ha KOTOPY BO3PACTACT BBHINTPLINT KOATUIINN U3 BHIODAH-
HBIX UTPOKOB B PeE3yJIbTaTe ero Mpucoennenus, To ecth v(S U1) — v(S).
Samedarenproe cBoncTBo 3Hadenus [leman, Ha KoTOpoM OCHOBaH IENLIN PAJI CYIITe-
CTBeHHBIX 0606menuit 3uadenns [llemmm, w B 9acTHOCTH, ompenelenne MHOTO3HATHBIX
amanoros snadenns [lemmn (em. Pechersky, Sobolev (1995)) maer cremyioiee mpeioxe-

H11E.

Opepmoxenue 6.1.1 (Keane, 1969) 3nauenue lenau cosnadaem ¢ pewenuen 3adawu
MUHUMUBAYUY GYHKYUOHAAQ
Qo) = 3 (5= Dln — s — DI(0(S) — a(S))?
S#LY

na mnoxcecmee pacnpedesenut X*(v).

JlokazaTeabcTBO >TOrO MPEIIOKEHHS MOKHO HalTu B kuure Jedepckuil/Coboaen
(1983). Dpu moKasaTerbLCTBE UCIOAB3YETCS MeTO I MHOKUTeN el Jlarpamka, cTporas Bbl-
OyKIOCTH (pyHKInu () ¥ mpoBepseTcs BhIIoaHenne Beex akcuom lllemmm. B wacTHOCTH,
akcrmoMa GoJBata oJIHO3HAYHO ompefenseT Koapduinunentor (s — 1)I(n —s — 1)1,

B xadecTBe pelnenns nCnonb3yloTcs TakKe W Apyrue (pyHKINU BIIa

Fi(v) = Y Als,n)[o(SUi) —o(S)],
S:igs
rie v(s,n) — mexoTopble KoxpduimenTol. B wacrtHocTm, ecam y(s,n) = 1/2", 1o
oIy 9YaeTcs Tak HasbiBaeMblll BeKTop Jamsada (Banzhaf (1965), Owen (1975)). Oxmako
cpeanm Bcex o>TuX (pyHKNU sHadenne lllemmr, 6e3ycloBHO, 3aclyKHBaeT HaMOOMLIIETO
BHIIMaHUA, TaK KaK 00Ja1aeT MHOTIMHI Ba;KHBLIMI CBOMCTBaMHU. Tak, HallpuMep, 3HaTeHe
[Menan obragaeT CBOMCTBOM (CHIBHON) KOBapUAHTHOCTH, TO €CTh, €CIU JBE UTPLl U 1

v’ TaKOBLI, YTO
v'(S) = cv(S) 4 a(S) aas wekoropoix ¢ >0 u a € R",

TO
;(v') = c®i(v) + a;.

3aMeTnM TakiKe, 9TO OvYeHb MWHTEPECHBIN KIacC PEeIeHri MpeNcTaBIsIeT CeMEeNCTBO
3HAYEHNN HAUMEHDBINX KBaPaTOB, TMOMYYAIONINXCS TP MUHAMU3ANN (PYHKIINNA, aHa-
JOTUYHLIX TPUBENEHHON BbIe (PYyHKIUN (), HO ¢ MPOU3BOILHLIMU KOXPPUITHEHTAME

Wy,s > 0 (cm. manpumep, Ruiz, Valenciano, Zurzuelo (1998)).
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Dpex e 4eM 06paTUTHCA K HEKOTOPHIM JAPYTUM TOHATHAM PENEHNN KOOMePATUBHBIX
Urp, HEOOXOUMO CefaTh HeGOIbIIoe OTCTYILICHHE.

JpHU UCCTeOBAHUN PEIIEHN KOOMEPATUBHBIX WP WMCIONL3YIOTCSA IBa 0A30BLIX Me-
TOMa. JEPBLIN — DTO AKCHMOMATHYECKUN METO[, KOT/a KelaTelbHble CBOUCTBA pellle-
HUU POPMYJIUPYIOTCA B BHJE aKCHOM U HCCICAYETCS BOIPOC CYIIECTBOBAHUA PEIICHHIN,
YIOBIETBOPAIONINX D>TUM aKcnoMaM. Takme mcciegfoBaHusa OOBIYHO MPUBOAAT K TaK Ha-
3BIBAEMBIM XapaKTepU3allOHHBIM TeopeMaM, TO €CTh TeopeMaM, OMUCHIBAIONINM OIpe-
JlelerHoe peltene (NN KIacC PEeHnil), ABIAIOIeecs eMHCTBEHHBIM pellenneM (1,
COOTBETCTBEHHO, €IMHCTBEHHBIM KJIACCOM PEIEHN ), KOTOPOe Y IOBIETBOPSET BBEJAECHHBIM
akcmoMaM. (IPEKPaCHBIM MPUMEPOM 3J€Ch SBISETCA TOTLKO UTO ONpeIeleHHoe 3Hade-
me [emm). Yacro Takme xapakTepu3alnonible TEOPEMbI MOTYT NMETE (POPMY TeopeM
CYIIECTBOBAHS, YKA3LIBAIONINX B ABHOM (WM HEABHOM) BHU/E PeIleHue, yIOBIETBOPSIIO-
Imee JKeJaeMbIM CBOUCTBaM. B cOOTBETCTBHU ¢ DTUM METOJOM, HEPBUIHBIMI SBIAIOTCA
CBOICTBA PEIIeHNH, I DTU CBOUCTBa MCIOAL3YIOTCA KaK OCHOBHON OOPa3yIONINn 60K s
HOCTPOCHUS PEICHUI.

Bropon meTonm — "IpoTHBOMOIOKHO HalpaBlIeH , 3TO CBOErO pola OOpPaTHBIA ak-
CHOMATHUIECKUN MeTOJ. JPUMEHssS e€ro, OOBIYHO WCXOMAT W3 TeX PeIleHnil, KOTOphIe
BLIOpAHbl Ha OCHOBE KaKWX-TO MHTYUTUBHLIX COOOpaKeHUN Wil (pOPMATbHBIX MpeacTa-
BJICHUHU O CXeMaX, UCTOAb3YEeMbIX B pealbHON MpakTHKe, a JUIlb 3aTeM yiKe U3y9aloT Te
CBOMCTBA, KOTOPBIM DTH PEIIeHs yIOBIETBOPSIOT (XOTS DTO YKe He SBISETCA MEHTPATb-
HBIM MOMEHTOM HCCIENOBAHNUI). 3/€Ch, OJHAKO, CIeIyeT 0C060 OTMETHTD, YTO TPAHNIIA,
pasjeasolias OTH IBa MeTOo/la BeCbMa 1 BeChbMa PacCILIbIBYaTa B TOM CMBICIAE, 9TO O9€Hb
9acTO BTOPOW METOJ €CTECTBEHHO MEPEXOAUT B MEPBLI: NCCIeIOBAHIE CBOUCTB BHIODAH-
HOTO PeIlens TPUBOANT K TOMY, 9TO MOXYYeHHble CBOMCTBA (WM HEKOTOpPbLIE M3 HUX)
CTAHOBATCA aKCHOMaMMI, KOTOPbLIE OJHO3HAYHO 1 ONPEAEIAI0T TO caMoe PelleHne, ¢ KOTo-
poro mpotiecc HadnHalcA. B 3ToM cMbIcie, 0 BTOPOM MeTOoe MOKHO TOXKE JOCTATOYHO
eCTECTBEHHO TOBOPHUTH KakK 06 aKCHOMATHIEeCKOM METO/Ie, He pa3/ielsas CTPoro mpsaMon”
u 7o6paTHBII aKCHOMATHIeCKI MeToAbl. (MBI mponimiocTpupyeM HIKe TpUMeHeHe
aKCIOMATIIECKONO METO/[a ellle Ha MpuMepe apOnTpaKHOn CXeMbl JoIIa).

K 4ncay Baxuenmmx MOHATHE PEIICHU IS KOOIEPATHBHEIX TP OTHOCUTCH MOHATHE
c-Apa, olpeieleHne KOTOPOro OMUPAeTCS Ha 0mHowenue doMunupo6anus Ha MHOKECTBE
nefrexen. JTO OTHOIIEHNE OTPEIENIeTC s CIeNyIomnM 0Opa3oM.

IDYyCeThL * Wy — [ABa Jelexka, a S — HEKoTopas Koaaurus. l'oBopAT, 910 = domu-
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nHupyem Yy no xoasuyuu S, ecan

(1) «; > y; nusa Beex i € S,

(2) #(5) < v(S).

BTopoe ycioBre oznadaeT, 9To pacupenesenie, COOTBETCTBYIONEE T , NeICTBUTETLHO
MOKeT ObITh obecredeno Koannuen S. B oTom ciaydae roBopAT Takxe, 9TO KOATUIHSA
S GrokupyeT menex .

loBopsaT, 910 T domunupyem y, ecau HalgeTcsa TaKad KOATUIUA S, 9TO T JOMHU-

HUpyeT Yy IO Koaaumum S .

Onpepenenne 6.1.1 C -adpon uepvi® v HA3LLGAETNCA MHOHCECTNE0 6CET €€ HEDOMUNU-

pyemviz deaedceti u oboznavaemesn wepes C(v).

Da caMoM [iefie HeTPYAHO JT0Ka3aTh, 9TO
Clo)={z € R : 2(1) = v(1), 2(S) > v(S) mus Beex S C 1}.

Ecan nrpa v Beimykia, To suadenne [lemmm urpsl v sexat B ¢-sape urpbl v (Shap-
ley, 1971). BameTwm, 4To B ciaydae, HAIpUMep, CylepajiiTUBHOCTH UTPHI U BEKTOP
®(v) MoKeT maxke He TPUHANIEKATH HEYCTOMY C-AApY. Jojee ToAPOOHO O BBITYKIBIX
nrpax cm. pasmern 6.6.

Kaaccudeckum pesyabTaToM o HEMYCTOTE ¢-fApa KOOEPaTUBHBIX UI'DP € TOOOTHBIME
MIaTeRaMy ABIAETCS TeopeMa, nokasamntas Brepsbie Q. Jomgapesoin (Jonnapesa, 1963),
a 3aTeMm, Hesapucumo, JI. lemm (Shapley, 1967), yTBepx natommas, 9T0 KOONEPANUEHAL
uepa umeem wmenycmoe c¢-Adpo moz2da u Moabko moeda, Koeda ona COALAMCUPOEANA.
DoHATHe COATAHCUPOBAHHOCTI BBOAUTCA CIEIYIOMINM 00pa3oM (CM., HampuMep, Do3eH-
mrosep (1974)) (em. Takxe 1. 6.3).

Dabop xoammmuii B C 2! maswBaercs charancuposanmnvim, ecrnm HalfyTcs TaKie

HeOTpHIATEIbHEIE qUCIa (s, S € B, ato Y g ppse’® =c,rge e =¢ =(1,1,...,1) €
IR’ a ¥ — xapaxrepucTudecknii BekTop Koamuiun S, TO eCTh

s_f1 ies

’ 0, 1¢5.

KOOHepELTI/IBHaﬂ HUrpa v Ha3bIBacTCiA C6ELJLELHCI/IpOBELHHOI?I7 eCln OJs Joboro cobasancu-
POBaHHOT'O Ha60pa KOELJH/IHI/Iﬁ B mmeer MecTo HEPABEHCTBO

> u(S) < (1),

SeB

3the core
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(Mpr etrie BepHeMcs K HOHATHIO COATAHCHPOBAHHOCTH B pasnene 6.3).
DapAny ¢ ¢-SApOM CYMIECTBEHHYIO POIb UTPAET €-AApo (WIN ¢, -AAPO) UTPHI, OMpe-

JelseMoe IS TPOM3BONBHOTO BEMIECTBEHHOTO € CIENYIONINM 00Pa3oM:
Co(v)={x e R": z(1) = v(I),2(S) > v(5) — ¢ gma Beex S # 0,1}

fcmo, aro C(v) = Cy(v). Kpome Toro, C.(v) D Cu(v), ecin € > &', mpudem BKItOYeHITE
crporoe, ecin C.(v) # 0. OueBuano rakxke, aro C.(v) £ m1a gocTaTOYHO GOMLIINX
€ W, HAPOTHB, HAIMHAA ¢ HEKOTOPOTO & (OBITH MOXKET, OTPUIATENHHOTO) CTAHOBUTCS
Y CTBIM.

Ha ocrnoBe moHATHI y2po3bli I KOHMPY2PO3bl JaeTCA OIIpeJeleHne IeperoBOPHOro MHO-

KecTBa: IyCThb T — NEJEK B UTPE V.

e Dapa (y,S5), rme S — koamutus, a y — goctuxuM miast S, T.e. y(S) = v(S5),
Ha3BIBAETCA Y2po3oli | npomué j omuocumesbrno T, ecim S S i, HO S #* j ©

yk>$k\V/k€S.

e Dapa (z,7T),rae T — koanuuus, a z — T -1OCTHRIM, HA3BIBACTC KOHMPYePo30T
omuocumeavno yeposvi (y,S) wrpoka i mporus j, ecim 1> j, w0 T F ¢ m

G >aVkeT\S, s>y YkeTnS.

4

Dpennoxenne 6.1.2 Iepeeo6opublm MHONCECMEOM' HAZBIEACMCS MHONCECME0 dede-

sceli ¥ makux, umo dag 110601 yepodor (y,S) uepora i npomus 1106020 dpy2o20 upora

J OMUOCUMEALHO T CYWECTNEYEM KONMPY2Po3a uepoka j ommuocumedvio (y,S).

JeperoBopHoe MHOKECTBO BCerja HelyCcTO W COAEPKNT C-AApPO.

[pyruMu, Ipe3BLIMaliHo BaKHBIMU MOHATHAMU PEIIeHns KOOIEePaTUBHLIX WUI'D ABJI-
forcs moraTus n-adpa (the nucleolus) u k-sdpa (the kernel), a makxke ux wmomu-
dukammn — mpen n-sdpo (prenucleolus) u mpen-k-adpo (prekernel).  Benemmnoe
[ MIwvai grepom momstue n-sapa urpbl (Schmeidler (1969)) onupaercs wa moHATHE DKC-
necca Koaanuuu. /|11 K1accuaeckon KOOmepaTuBHON UTPhl U CTaHAap THLIN DKCIece (miu
(bYHKINA DKCIecca) onpelelseTcs ecTecTBeRHBIM obpasom: e( S, x) = v(S)—x(5). Benn-
qria €(.S, ¢) HasbiBA€TCA IKCYECCOM KoaAuyuy S 6 & W MHTEPIPETUPYETCS KAk Mepa He-

YIAOBJIETBOPEHHOCTHN KOAJUINN pPacClpelcacHneM BbII/II‘pBHHGIjI7 KOTOpoO€E IpeJlIncChbIBacTCA

*bargaining set
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BeKTOpOM X . SELMGTI/IM 3,[[6CI), YTO YeM 6OJH)H16 X 5 TeM MEHDBLIIIEe BKCHGCC, I/I7 TEM C.ELMBIM7
77MeHI)Hle Hey,I[OBJIeTBOpeHHOCTB”. B 2TOM CMBICJHEe MBI MOXXKHO I‘OBOpI/ITI)7 9TO 3KcHecc
MOHOTOHEH 11O Vv U aHTUMOHOTOHEH 11O X .
) X !
yCTb — MPOU3BOJLHOE HENycToe 3aMKHyToe MHOkecTBO B IR™. [las mroboro

z € X n moboll KOOTlepaTHBHON WI'PBI v ONpenenM BeKTop §(x) crenyiommm o6pa3zoM
O(x) = (e(S1,x),e(5,x),...,e(Sm,x)),

[Jle PasInIHble DKCIECCHl BCEX KOANMIIN PACTIONOKEHB! B YObIBAIOIEM (HEBO3PACTAIONIEM )
nopsake. KommomenTsl BekTopa 6(x) ompejereHbl U HENPEPHIBHBI. JY/IeM TOBOPHUTH,
910 f(x) rekcukorpaduaeckn Menbire deM §(y), n 06o3HadaTh 570 Kak () < 0(y),
eciin CYIIeCTBYyeT TaKoe HaTypalbHoe ducio ¢, aro 0;(x) = 6;(y) mis moboro @ < ¢ n
0,(x) < by(y).

Torga n -adpom uepsl v OTHOCHTENHLHO MHOXKecTBa X (W JAHHOTO CEMENCTBA DKC-
neccoB €(9,-),5 C [I), koTopoe MBI GyneMm oGosmadarTh wepes N(X,v), maspiBaeTCsa
MHOZKECTBO TeX BEKTOPOB M3 MHOKECTBa X , MIA KOTOPHIX COOTBETCTBYIOIIE BEKTOPA

§ MUHIMaTLHBI OTHOCHTEILHO ONMPEAEIeHHOrO JEKCUKOT papuIecKoro MopsaKa, TO eCTh
N(X,v)={r € X :0(x) <iey 8(y) nuaBcex y € X}.

Ecim X = X(v), 1o N(X,v) := N(v) nassBaercs n-adpou urpot v. Ecim X = X*(v),
To N(X,v):= PN(v) = N*(v) massiBaercsa nped-n -2dpos urpbl v.

Teopema 6.1.1 Feau X  komnaxmuo, uau ecau ono zamwnymo u x(l) <
const das ecex x € X, mo N(X,v) wenyemo. Feau, xpome moeo, X 6vinyk.io, mo

N(X,v) cocmoum u3 0dnoti mouku w HENPEPLIEHO 3A6UCUM OM TAPAKIMEPUCTNUNECKOT

dynryuu (cn., Schmeidler (1969), Kohlberg (1971), Maschler (1992)).

Baxxkuenmmm cBoucTBOM n-sA0pa 1 1Opei-n-saipa sABAdeTCA Caedylollee ciaeqCcTBUe 13

DTOU TEOPEMBL.

CaegcrBue 1 n-adpo uepvi v (u nped-n -2dpo uzpvl v ) 0dnomoueuno u A€ACUM 6 C -

Adpe uepsvl v, ecAU OHO HENYCMO.

ToKkazkeM s IpuMepa OJHOTOIETHOCTL N -AApPa.
dyers v — TO wrpa w z,y € N(v) = Q(z) = Q(y) . Mur nokaxem, aro e(S,z) =
e(S,y) VS m B wactHocTn €e(i,x) = e(i,y) = v = y. Dycrs S*: e(S*,x) # e(S*,y)
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U paccMoTpuM fenex z = =(x +y). OGosHauum wepes By(x),..., By(x) pasouenue
MHOZKECTBa Beex koamnmmit S Takoe, uro S,S € Bp(z) <= e(S,z) = (S, z), 1.e.
VS € Bi(x) e(S,2) = ap(x). Cuamraem ag(x) > az(x) > ... > ag(x). Hcmo, aro
ap(x) = ag(y) Vk u |Bi(2)| = |Br(y)| Yk. Ho, Tak xax e(S*, x) # e(S*,y), To cyme-
CTBYeT MUHUMaNbHOe k*, mis kKotoporo Bi«(x) # Bp«(y). Ecain B (2) N By« (y) # @,
10 Bj+(2) = Bi(2) N Bix(y) C Byx(2), ecim Bix(2) N Bps N B (y) = @ 10 apx(2) <
ap(y) = = (y).

B mobom cayuae 0(z) <jep 0(2).

Eme om0 mose3noe cBOMCTBO N -AApa AaeTCsA CIeIyIONIM yTBepK IeHIeM.

Dpemnoxemnne. DycTh u u v — ABe urphl Takue, 9To u(l) =v(l) n v(S) = u(S)+a

s Beex S # [ w wekoroporo dncia a. Torma N*(v) = N*(u).

WuTepecno, 9To onpeaenenne n-aapa MOXKHO JaTh B TEPMHUHAX yIPO3 U KOHTPYT'PO3
(cm. Osborne, Rubinstein (1994)). A umemnno, mycTh & — Jelex B UTpe .

Dapa (9,y), cocrostmas U3 gerexa y U KOAIMIAN S, Ha3BIBAETCA Yepo30t ommuocu-
meavno x, ecin e(S,x) > e(S,y) (1o ects y(S) > x(S5)).

Koammms T wasbiBaeTcsa wowmpyeposol omuocumeavno yeposv, (S,y), ecan
e(T,y) > e(T,x) (1o ectv x(T) > y(T))u e(T,y) > e(S,z).

Torga n-AapoM UTPHI v HA3BIBAETCA TAKOW JeNekK &, 9TO A Kak 101 yrpossl (S, y)
OTHOCUTENBHO T HalAeTcs KOHTPYT'posa.

K -saapo u npea- k -a1po nccaenoBaioch BO MHOIIX paboTax HaduHas co crarenr M. /lo-
Buca 1 M. Manurepa (Davis/Maschler, 1965), M. Mamurepa u 3. Dexera (Maschler/Peleg,
1966, 1967), M. Marmepa, 9. Jenera u J. lemmmn (Maschler /Peleg/Shapley, 1972, 1979).
B gencrBuTensrocTn, ncropndeckn k-aapo IpeamecTBOBaIO N -AApY: ONUH N3 HEOXKH-
NTaHHbIX pesyabraToB craThbi Maschler/Peleg (1966) cocrosa B ToMm, 9To ecan mis mpoms-
BoapHOrO ¢ MHOKecTBO C.(v)N X (v) HemycTo, To k-Anpo mepecekaeT 9TO MHOKECTBO
(HEOXKMIAHHBIX OTOMY, 9TO Olpefelenne k-sipa HUKaK He OMUPAeTCA Ha MOHATHE C-
anpa). Uccrenys nmemnno stot dakt, Mertnrep n nan onpenenenne n-sipa, KOTOPoe,
C OJHOU CTOPOHBI, A6AA€MCA ~YHUKaAbHot~ moukot k-sdpa, a ¢ Apyrol cTOPOHLI, Kak
OKa3bIBa€TCsA, BEChMa TECHO CBA3AHO ¢ KOHIENIunen c.-sapa. (l'oBopsa medopmarnbio,
UMEHHO Ha HEKOTOPHIM 00pa3oM CKOHCTPYHMPOBAHHOM Ipolecce TpaHC(popMalui Hemy-
CTOTO C. -ANpa TOCTPOEHa MeoMeTpidecKas XapakTepusaius n-sapa (cM. Maschler, Pe-
leg, Shapley (1979). Dpu raxkoi TpancdopManny TPAHN HEMYCTOTO C. -AAPA IS JOCTa-

TOYHO OOJLINTON0 & HAaYNHAIOT PaHOBEPHO C O,I[I/IHELKOBOI?I CKOPOCTBIO (3& CY9€T YMEHBIIIECH A
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€) COBUTATH HapalielbHo cebe N0 TexX Mop, TOKa MHOKECTBO, ONPAHNINBAEMOe DTUMMI
IpaHAMU, He CTaHeT IIyCThIM, Ju6o He "oTaenunrca’ or c¢-aapa. [laree HekoTopble I'paiu
CIOBUIaTh YK€ CTAHOBUTCA HEBO3MOKHBIM, [IOSTOMY HPOJOIKAIOT CABATIAaThH OCTaBIINECs
[0 TeX II0p, IIOKa MHOXKECTBO, OI'paHUYMBacMoOe I'paHaMU, He cTaHeT IYyCTbIM, Aubo He
"orgernTcsa’ oT c-agpa. W Tak maree, moka He OCTAaHETCA €JUHCTBEHHAs TOYKa. ITa
TOYKa 1 GyIeT N -AIpOM).

JYyCThL v — HPOW3BOALHAA KoomepaTuBHasd nrpa. QbosmadmMm mas J0O0LIX IBYX pas-
JUYHBIX UI'POKOB 1,7 € [ 4epes T;; MHOKECTBO TeX KOAIUIHNU, KOTOPLIE COAEpKAT ¢,

HO He cogepXKaT J, TO eCTh
Tij:{Si»SC[,iES,j%S}.

[ns Kax noro pacnpenenenns @ € X*(v) onpegeanM "MaKCHMATbHOE TPEXMYIIIECTBO
nrpoka i manm j’:

Sii(x) = max e(s, ).

Beanunny s;;(x) MOKHO HHTEPIPETUPOBATH KaK MAKCHMYyM TOI'O, 9TO UI'POK I MOKET
HAJEATHCA BLIUTPATh (MUHAMYM HPOUTPATh, B Clydae OTPUIATEILHOCTH), €CJIU OH OT-
KIOHHUTCA OT ¥ 1 obpa3yeT Koaluliio, KoTopas He HyzZKIaeTca B CONTacCUi MTPOKa j,
B IIPENONOKEHUN, ITO APYTUe YIaCTHUKN 2TON KOATUINU YI0BIETBOPEHBI TE€M, ITO NM
naer . Heporu @ w j naxodames 6 paswosecuu das x, ecan s;;(x) = sj(x).

Fcau BMecTo MHOKecTBa pacnpeterennit X *(v) B3aTh MHOKecTBO fAenexen X (v),

TO yCJIOBHUE PaBHOBECUA MEPENMUCHIBACTCA B BUIE NBYX HEPABEHCTB:

[sij(x) = sji(@)][z; —v(5)] <0

U aHaJOrMIHOI'O HEepaBEeHCTBa C MEPecTaHOBKOU 1 M J .

K -adpom K(v) urpbl v Ha3bBIBaeTCA MHOKECTBO Tex jerexen v € X(v), nis ko-
TOPBIX JIOObIE [Ba NT'POKa HAXOMATCS B paBHOBecHn. Iped-k-adpom K*(v) urpsr v
Ha3bIBA€TCA MHOKECTBO TeX Tpel-jgenexen © € X*(v), 1is KoTOpHIX J0ObEe 1Ba UTPOKa
HaXOAATCA B PaBHOBECHU, TO €CTh
K*(v)={z e R": Sz}g;;(gs(v(S) —x(9)) = S:]ngggces(v(S) —x(9)),1,5 € Iyx(I) =v(l)}.

K -adpo u nped-k -adpo sceeda menycmor. Jlas moboll Urpbl v HUMeeT MECTO pa-
BerictBo K(v) N C(v) = K*(v) N C(v). Kpome Toro k-aapo JeKnT B HeperoBOPHOM

MHOZKeCTBeE.
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Jpex e 9eM MpUBECTH HEKOTOpBIE IPUMEPBI PEIeHH HeoOX0ANMO OTMETHUTH, ITO
MBI HIYEro He CKa3alll OTHOCHTEIbHO aKCHOMATHIECKOTO MOAXOMa K ONpeJeleHnio Ta-
KX pellennil, Kak ¢-Aapo, n-aapo, k-sipo u T.n. Mbl OTCLLIaeM MO >TOMY ITOBOLY
guraTens K paboram Marchler (1992), Pechersky/Sobolev (1995), Peleg (1986, 1992), un
MHOI'UMU JAPYTUME. 3aMeTuM, 9T0 Kk -AApO MOKeT HMETh BeChMa CBOEOOpa3HOe CTpOe-
HUe, KaK TTOKa3bIBaeT IpuMep 4 B KOHIE DTOro pasaena. o pu 3TOM HEOOX0 MO 110 19epK-
HYTb, 9TO MpUMeHeHNe CHCTEMATHIECKOTO MOAXONa OKa3bhIBA€TCA IPE3BBITAIHO ILIO 0~
TBOpHBIM. MBI OCTaHOBHMCA Ha >TOM YeTh HoaApobHee B m. 6.4.

I puBeeM HECKOIBLKO ITPOCTHIX MPUMEPOB peIeHni.

Dpumep 1. Ipocmas uepa. KoonepatnsHas urpa v HasblBaeTCs MPOCTON, €CIN
v(S) mpunmmaer Toxbko sHadenus 0 w 1 pas diobon koammumu S # J uw v(J) = 1;
Koamuuuu S, mist KoTopbix v(S) = 1, HaspiBatoTCA 6biuzpbisaowumy. Urpok, mpuma,i-

JeKalil BCeM BLIMTPLIBAIOMINM KOAINIIAM Ha3biBaeTcs BeTo-UrpokoM. Toraa
a) Eciu B urpe mer Bero-urpoka, ro C(v) = @ (noxaxure!)

b) Ecan muoxecTso BETO-UTI'POKOB B UI'Pe v HEIIYCTO, TO C-A4PO COCTOUT 13 BEKTOPOB

BBINTBIMIEN, faionmx 0 BCeM OCTATLHBIM HTpOKaM (JokaxuTe!).
Dpuwmep 2. Maxopumapnas uepa 3-r auy.

a) dyere [ = {1,2,3}, o(l) = 1, v(S) = a € [0,1] pua xobon Koarummm S,
cocTosAen n3 ABYX urpokos,  v(i) = 0 s moboro ¢ € . Torma c-sapo C(v)

HEIyCTO TOTla U TOXBKO Torda, Korga o < 2/3 (mokaxmnre!).

b) Dycrh Temeps o = 1. Torga c-sapo Takoi urpsl mycro. Moxkno mokazaTh, 9TO

IEPETOBOPHOE MHOXKECTBO 2TOU HUT'PEL COCTOUT 13 €INHCTBEHHOI'O BEKTOPa (l L l) .

37373
JleicTBUTENBHO, TTPEATONOKIM, 9TO & -leleX u (y,S) — 2To yrposa ¢ MPOTHB j OT-
Hocurenpio . Torma S = {i,h}, rge h — ocrasmmiicsa urpok u yh < 1 —a; (1.x.

yi > a; m oy(S) =wv(S) =1). [las Toro, 9Tobbl y j Halmmach KOHTpyrposa Ha (y,5)
MBI JOIKHBEL UMeTh Y, + 2; < 1. CrenoBarTeabHo, 118 TOro, 4ToObl & IPHUHAIICKAT Ie-
PEroBOPHOMY MHOXKECTBY HEOOXOMMO, ITOOBI [ BCEX UTPOKOB 1, j, h GLLTO BHITTOTHET O
HepaBeHCTBO Yy < 1 — x; Kax Toiabko Yy, < 1 —z;, a 9T0 o3HadaeT, 4To 1 —2; <1 — 25
111
).

WA ;> & JIA TOOBIX ¢ M J Tak 9T0 @ = (5,3, 5
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Dpumep 3. Basewennas maxcopumapnas uepa. Taxas urpa npeacrabiaseT cobon
MPOCTYIO UTPY v, IJISI KOTOPOU

>
U(S)—{ 1, ecm w(S) > gq,
0, B IPOTHBHOM Clydae

I o
aua mekoroporo umcaa ¢ u w € Ry, rae v(S) = D . gwi A1 Kaxgon Koammmumn S .
WNurepuperamus TakoBa: w; — 9YHUCIO TOJOCOB, UMEIOMINXCS Y UTPOKA 1, & ¢ — GUCAO
[OJOCOB, HEOOXOMMMbIX Mt ToGensl. Baperennas Maxoputapras urpa (BMN) ssasercs
odnopodnoii, ecn w(S) = ¢ AIA TOOGOT MUHUMAILHON BBINTPLIBAIOIIEN KOAININAK S

(T. e. KOAIUINW, He coAepiKallell HUKaKIX BBIITPLIBAIOIINX Koaﬂﬂuﬂﬁ). BMMH sBasercs

UTPON € HYJEBOU CYMMOI, eCI s Jto6on koamniun S aubo v(S) = 1, mmbo v(I\S) =1,

HO He OJHOBPEMEHHO. D PEANoJOKUM, 9T0 v — oanoponnas BMU ¢ nyreBon cymmornt, B

KoTopon w; = 0 Mg KaxkKJoro Urpoka ¢, He TMPUHAIEKAIIEr0 HIT OJHON MUHIMATLHON
o _ w1 Wn

BRI pbIBatoreln Koaautun. Torma N(v) = <—w(1), D

Dpumep 4. DaccMOTPHUM CIAEAYIONIYIO UTPY CEMU JINUII.

v(124) = v(235) = v(346) = v(457) = v(561) = v(672) = v(713) =1,

v(S) =1 aus arboit Koaruuuu S, comepKalien mepedncienibie Bhillle KON,
v(S) =0 B OCTAIBHBIX CIyYasX.

k-simpo coctonT m3 7 orTpeskoB, coemunsionmx (1/7,1/7,...,1/7) ¢ Toukammu, B Ko-

TOPLIX MUHUMaJbHaA BbINT'PBIBAOIIasd KOoaJaninsa JEJTNUT CBOH BbLIUTPBILT ITOPOBHY .

Onpegenenue 6.1.2 Odwosnaunoe pewenue monomonno, ecau yeeauuenue v(l) npu

COTPAHERUU BHAUEHUT 0CMNAALHDLT S HE YMEHDWAEM 6bLU2PBIW HU 0()H080 U3 U2PpoKos.

Jlerko y6eanThca B Tom, dro sHadenue lllemmm monorommo.  OpHako n-Aapo
STHM CBOICTBOM yzKe He oblajgaeT. [lelcTBUTEILHO, PacCMOTPUM CIeNYIOMINI ITpIMep
(Maschler, 1992).

Dpumep 5 [={l,...,9}. Oyerp 2= (1,1,1,2,2,2,1,1,1)

o(S) =6 aan S € {123,14,24,34,15,25,35, 78} ,
(S)=9 s S e {12367,12368, 12369, 456} |

v(l) =12, v(S) =) ;cs (i) — 1 B ocTaIbHBIX clydasx.
w(l)=v(l)+1, w(S)=v(S5). Torga

Nw)=a, N(w)=(1},11,11,22 22 18 11 11 11)

dpuwmep 6. J3adaua o 6ankpomemee. JlrobonbiTHO, YTO 3aKa9n GAHKPOTCTBA

<

NMEKWT OY€HDb [TaBHIOK MCTOPHUIO. 3pI/IB6,I[6M peleHne 3agavu 6ELHKpOTCTBEL7 KOoTOpasd
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Bocxo T K Tamvyny (cm. mampmvep, Aumann/Maschler (1985), Maschler (1992)), rae
olMcaHa CIeAyIollasd CUTyalnus. [pu BIOBBI OJHOTO MYiKa TPeNbABIAIOT TpeboBaHUsA
Ha WMYIIECTBO, OCTaBIleecs Tociae cMepTu Myxa, B paszmepe 100, 200 w 300 emwam,
COOTBETCTBEHHO. JACCMATPUBAIOTCA TPU CIydas, KOTa UMYIIecTBO omermBaeTcs B 100,
200 m 300 epwaWATI.

Tanmyn mpunucbiBaeT B IIEPBOM cllydae paclpeerenie (33%, 33%, 33%) , BO BTOPOM —
(50, 75, 75) m B TpeTheMm — (50,100,150). OkaswpiBaeTCs, ITO €CIN ONPEAETATH KOOTIEpa-

TUBHYIO UTPY s MEOKecTBa nrpokos (xkew) [ = {1,2,3} mo dpopmye
v(9) = max{"umymiecrBo Munyc cymma TpeboBanusa wreros [ \ S7,0},

TO TPUBEJEHHBIE BLHIIMIE PACIPEICICHNIA ABISIOTCS N -AApaMi COOTBETCTBYIOIINX KOOTIe-
pPaTUBHLIX UTD.

D puwmep 7. (Littlechild, Owen, 1973). Dpeanoroxnm, 910 n aBUaKOMIIa-
HUU JOJKHBI PACIPENeInTh 3aTpaThl Ha CTPOUTEILCTBO B3JIETHO-MOCAOTHON MOJOCH,
IpU9eM A OOCTYKUBAHUA CAMOJIETOB, MPUHAICKAIIX aBUAKOMITAHUN 7, JOCTATOYHO,
9TOOBI JIWHA B3JeTHO-TOCAJTOTHON TOJOCHI ObLIa paBHa ¢;. JYyJeM CIUTaTh, ITO 3a-

TPaThl TPOTOPIINOHATLHBI JJTUHE W, 6e3 yiepba 11 obITHOCTH, 9TO
< o << .

Taxmm 06pazom, ecin 06pa3yeTcst KOAJnIus S , TO 3aTPaThl 9TOW KOAJININT ecTh ¢(S) =
max;es{c;}.
MoKHO TpOBEPUTHL, 9TO >TO UIr'pa Bhinykia. Bekrop Illemin w 3mech oxasbiBaeTcs

CJIENYOMMM:

1 1 1

Wy = —Cp, Wy_1 = gcn + —1(Cn—1 - cn)7 )

1
w; = E —(¢; — ¢j41) pas Bcex 1 =1,...,n,
i=i
OpUYIeM MbI CIUTaeM C,yq1 = 0.
WMueivur cioBaMu, 3a TY 9aCTh HOJOCHI, KOTOPOU MONL3YIOTCA BCE aBUAKOMITAHWN, BCE
KOMTIAHUH TLIATAT TOPOBHY. 3a ~ CIeAYIONYI0  9acTh, KOTOPOU MOXL3YIOTCA 1 — 1 KOM-

MaHus, OHU TIAATAT MTOPOBHY, W T. 1.
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6.2 Urpsel 6e3 MOOGOYHBIX ILIATEXEU

Odennb 9acTo, 0JHAKO, IPUXOANTCH CTATKUBATHCA C CUTyallUAMU, KOT/la pPacCMOTpeHne
UTp ¢ NOGOIHLIMK ILIAaTeKaMI CTaBUT UPE3MEPHO KECTKHe OrpaHmIeHus. A HMeHHO,
MOZKET CIyIHThLCA TaK, 9TO UTPOKH He MOTI'YT BOOOGIIE WK He MOTYT 6€3 IoTeph mepepac-
IpeeraTh MexX Ay co60l MoMyIeHHble B X01e UTPhl BLIATPLIIN. UHBIMI cloBaMu, He Bce
MOGOYTHBIE TLTATERKN OKa3bIBAIOTCA BO3MOKHBIMEI. JTO MOKET ObITH BLI3BAHO, HallpUMep,
CJeVIONIMI TpUINHaMI. Bo-TIepBBIX, MOXKET He NMEeThCA eNMHOI'0 CPeAcTBa OOMeHa,
a BO-BTODBIX, MaKe eClU TaKoe CPeAcTBO OOMEHa CYIIeCTBYeT (HalpuMep, IE€HbLIH), TO
[OJNE3HOCTH MI'POKOB MOTYT He OBITH BO3PACTalOMIIMU JTHHENHBIMEI (PYHKIUAMHI IeHeT.
D aKoHell, TTOGOIHbIE TIATEXN MOTYT ObITEH 3alpellenbl (HampuMep, 3aKOHOM ) Wi ObIThH
OrpaHMYeHHLIMA. B Takoll cuTyalum 3ajady paclipeleleHns BBHIUTPLIIEN yiKe Helb3s
paccMaTpUBaTh KaK KIAaCCHIECKYIO KOOINepaTUBHYIO UI'PY, a IPUXOAUTCS 06paimaThcsa K
6olee CIOKHOU MOJENH, a MMEHHO K TaK Ha3bIBaeMbBIM KOOIEPATHBHLIM UTpaM 6e3 IIo-
GOUHBIX maaTexern (urpam ¢ HeTpaHcdepabeabHOl MONE3HOCTHIO, UM, KaK Mbl Oy1eM
UX 9acTO COKPAIIEHHO Ha3biBaTh, J'1D-urpam). DasymeeTcs, KIACCHYECKYIO KOOMEpa-
TUBHYIO WI'PYy MOXKHO PaccCMaTpHBaTh KaK YaCTHBIA CIydall KOONepaTHUBHOU HUI'phl He3
HOGOYHBIX ILIATekKel, IPU 2TOM OCHOBHBIE MW TEOPUH KJIaCCHIeCKIX KOOIEePaTHBHBIX
UTP MEPEHOCATCA W Ha UTPHI 6€3 MOOOIHLIX ILIaTekell, HO 3/6Ch BO3HUKAET HeIbIl Pl
mpobeM, CBA3BAHHLIX, HAIPUMep, CO CIHENM(UKON almapaTa, HCIOIL3YEMOTO B TEOPUN
ITO-urp, KoTOpHINA, B MOCIEHEM CIydae, TOpa3fo CIokKHee. JOMUMO DTOTO, B paMKax
TEOpUN KOONEepPaTUBHLIX UI'P 6€3 MOGOYHBIX IIaTekell OKa3bIBaIOTCA CONEPKaTelbHBIMMI
TaKne 3aJadn, KOTOpbIe I KIaCCHIeCKNX KOOIEPATUBHELIX II'D AOCTaTOIHO IIPOCTEL WK
NaKe TPUBHAIbHDL.

Koonepamuewnoti uepoti 6e3 nodounvix naamesxcet (nam I TI-uepoii) naspiBaeTCs mapa
(1,V), rme I = {1,2,...,n} — MHOXKeCTBO UTPOKOB, a V — MHOIO3HAYHOE O0TOOPa-
JKeHne, KOTopoe CTaBUT B COOTBETCTBHE Kaxaon koamuiun S C [ muoxecrso V/(S),

VIOBIETBOPAIONIEE CACAYIOMNM YCIOBHAM:
(1) VIS)CIR* ={z e R :2; =0 qun i & S};

(2) V(S) — memycroe, 3aMKHyTOe I mCHepIbBaiomee MEOKeCTBO B IR, TO ecTh 13
e V(S), ye R® u y <z cregyer y € V(S) (mm, ato 1o xe camoe, V(S) =
V(S) — RY).
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YacTo 6plBaeT yA06HO HCIOIL30BATh CIerKa MOAUMUIIPOBAHHOE OlIpeleJeHIe UIPEL
6e3 MOGOYHBIX ILTaTekKel, paccMaTpuBas BMecTo MuOKecTB V(S) C IR® coorBeTcTBYIO-
e nmwmnaper V/A(S) = V(9) + R

MmuoxkectBo V(S) 06BIMHO WHTEPHPETUPYETCA KAaK MHOKECTBO BEKTOPOB MONE3HO-
cTeil (MHOKECTBO BEKTOPOB BLIUTPLIIICH, BRIPAKEHHBIX B TEPMUHAX TONE3HOCTEH ), KOTO-
pble Koalunus S MOKeT 06eCHednTh CBOUM WIeHaM, TO ecThb npocTpacTo R! pacema-
TpUBaeTCA KaK IPOCTPaHCTBO HotesHocTed. Mbl 6yJeM MHOIa Ha3blBaTh MHOMKECTBA
V(S) urpoBbiMu TOAMHOKECTBAMU. JO KIACCUIECKON KOOTEPATHBHON WIPE U MOKHO

CTaHIap THEIM 06pPa30oM MOCTPOUTEL UIPY 6€3 MOOOUHLIX ILTaTeKeN, TOJOKIB
V(S)={z e R”:2(5) <v(9)}.

3nech muoxectsa V(S) apamiores morynpocrpamrcTBamu B IR, TpaHmIHbIe THIIEPILIOC-
KOCTH KOTOPBIX IMEIOT COOTBETCTBYIONIHE eAmHITHbIe HopMmatn ¢, rae ¢ = (1,1,...,1).

Baxupm wactapm cayvan DTO-urp mpencraBisior apbuTpaxnbie cxeMbl. Apou-
mpadicnot cremot n IUI HasbiBaeTcs mapa (¢, Q), rae ¢ € R’,a Q ¢ R'. KommonenTs
apOMTPAKHON CXEMBl NMEIOT CAENYIONNN CMBICH: UTPOKN MOTYYIaoT (MIN yKe MMEROT)
BLINTPHIIIH, COOTBETCTBYIONINE KOOPAUHATAM BEKTOpa ¢, €CIU OHU He NOTOBOPUINCH O
Co3IaHny Koaauuu [, o6benHaolell Bcex UTPOoKoB. TodKa ¢ HaszbiBaeTCs TOYKOU sta-
tus quo. Ecim e nrpokn 06beINHIINCH B €THHY IO GOIBITY 0 KOATUINK [ , TO OHU UMEIOT
BO3MOKHOCTE HOJYYUTH BLIUTPBIIE B COOTBETCTBHN C JIOOLIM BEKTOPOM 13 MHOKECTBA
(. Apourpaxknas cxema (¢,()) ecTeCTBEHHBIM 06PA30OM MOPOKJAET CIAEIYIOUYIO UTPY

6e3 MOOOYHBIX TIIaTeXKen:

V(S) = {eeR”:a;<q,icS}, S#I,
V() = {zelR :FyecQ,z<yl

DeTpyIHO BUIETD, ITO J0bas Koarnuiusa S # [ B TaKol UTpe MOKeT 00eCIeqnTh JI000MY
UTPOKY ¢ € S BLIUTPLIII, He TTPEBLIMIAIONINN (; , HO TaKNe K€ BBINTPBIIN UT'POKHT MOTY'T
[HOAYYUTH U CAMOCTOATEILHO, He OOBLEUHAACL HU B KaKue KOAJIUIUN, oTandubie oT {i} .
Jluts 06beauuuBIICh B Koarumuio [, urpoku MoryT nobuTbes Goabiero. CooTseT-
CTBEHHO, BOIIPOC O PEIeHnt apbuTpaKHoOl CXeMBI CBOAUTCA K BOIMPOCY 00 OIpeedeHm
HEKOTOPOW TOYKN U3 MHOXeCTBa (), KOTOPYIO MOKHO OBLIO ObI CINTATh B HEKOTOPOM

cMbIcTe ” CIIpaBeImBLIM- paciIpejeleHneM BRI PIIIEH.
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Apburpaknbe cxembl (MM 3a4adl O CAeTKaxX, WIH 3a1ada TOpra’) MpeJcTaBIAIT
0COOBIN WHTEpeC. De OCTaHaBINBasACh Ha HUX MOJAPOOHO, OTMETHM, TeM He MeHee, Cle-
OVIOMINN BaXubim MomenT. OnHoW W3 MpUYnH, MO KOTOPOW YIOMAHYTLIE UT'PHI HA3bI-
BalOTCA "apOUTpaKHBIMI cXeMaMi™ | ABIAeTCA ciaenyiomiee. Kak mpaBmio, [Ias permenns
MoJOGHOT0 B8 UT'D WCIOIB3YETCA aKCHOMATHIeCKUU METO/, TO eCTh (POPMYyIUPYyeTCs
PAI CBOUCTB, KOTOPBIM JOJKHO 00JaaTh pellleHne TaKuX Urp. A 3Ha9UT, HaXOX IeHEe
pelenns Takol UIPhI MOXKHO TPaKTOBaTh CICAYIONINM oOpa3oM: ~cIipaBelanBoe” pac-
npejiefieHne ompefenseT HeKUl 6eCIpUCTPACTHRI apOuTp, PYKOBOACTBYACH HEKOTOPBIMI
npasmraMu (CHOpMyIMPOBAHHBIMI B BHe aKCIOM ).

B kadecTBe mpuMepa paccMOTPUM KIACCHYECKYIO apOUTPaKHYIO CXeMy JdIa. Jd-
mem (Nash (1950)) 6blra mpemioKena cucTeMa akKCHOM, KOTOPOU JIOJKHO Y IOBIETBOPATE
3HaveHne (perrenue), onpejenennoe Ha MHOKecTBe (2 apbuTpaxubix cxem (naree AC)
JIBYX JIUT ¢ BBIMYKJILIMI KOMIAQKTHBIME MHOXKECTBAMU JOMYCTUMBIX BEKTOPOB BLIUTPHI-
el (), B KOTOPBIX CYMIECTBYET XOTs OBl OJNH BEKTOD & > ¢. Jnauenuem owa (uiu
apbumparcuoln pewenuen Iawa) AasbBaeTca Gyrxmms r: G2 — IR, (mbr Gyem o6o-
suavaTh (¢, Q) = ¢ = (G1,G2)) , YAOBIETBOPSIOMIAA CIEAYIONIAM IIECTH aKCHOMaM.

N1 (wmauBuayasbHas paroHalIbHOCTh). ¢ > (.

N2 (momyctumocTsn). ¢ € Q.

N3 (Dapero onTuManbHOCTD). ¢ € TQ), Tje T() — MHOKECTBO DapeTo ONMTHMATbLHBIX
TOYEK MHOXKeCTBa () .

N4 (mesaBECHMOCTH OT TMOCTOPOHHUX adbTepHaTwB). Ecam ¢ € Q C ¢y n ¢ —
pererime AC (¢, Q1), To ¢ sBasercs perennem n AC (¢, Q).

N5 (mesaBucuMocTh 0T adpurHOro MpeobpazoBanus). DycTh ()1 moxyvdaercs u3 ()

¢ TTIOMOIIIBIO adPUHHOTO Tpeodpa3oBaHusA

7
ry = o+ G, oq >0,

Ty = agry+ P, az > 0.

Torna, ecin ¢ — pemtenne (¢, Q), 1o (a1qr+ (1, 2@z + 32) apasercs perennem (¢, Q1) .
N6 (cummeTpuaHOCTH). DYCThH MHOKeCTBO () TakoBo, 4To (I1,x3) € () Torja m

TOJBKO TOTla, KOTJa (:1;2, :1;1) €Q,unyctb ¢ = qo. Torma ¢ = ¢ .

bargaining games
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DI JOKA3AM, 9TO CYUECMEyem eJURCmMEennas Gynkyus r, ydoeiemeopaouas ax-

cuoman N1 —N6, npuwen
(@ = (@ = 42) = max(er = )(@2 = ).

Amajormdnas TeopemMa mMeeT MECTO U B ciydae n > 2.

CytecTByeT MUPOKUN CIEKTP PAa3JUIHbIX apONTPakHbIX PEIeHnl, KakI0e U3 KO-
TOPBIX OIPEIENAETCS CBOEN CICTEMON akenoM (cM., Hampumep, Roth (1979), Devepcxmi,
Co6omen (1983) u ap.).

Urpy ¢ mobovdnbiME miaTeRkaMn v, HO HeTpaHcdpepabeIbHON MOAE3HOCTHIO TaKkKe
MOZKHO PacCMaTPUBaTh KaK NPy 6e3 moGoIHbIX miarTexei. Ecin u;(b) ecTh monesHocTn
b enumnt gus urpoka ¢ (¢ = 1,2,...,n) n QYHKINS TOTE3HOCTH TAaKOBa, 9TO u;(y) =

ui(ys), y € IR, mo muOxKecTBO
V(S)={z e R°: Ty e R, y(S) = v(5),z <u’(y)}

MpeCcTaBIsteT cOBOU MHOKECTBO BEKTOPOB MOME3HOCTEN, MOCTIKUMBIX Koaauinen S .
Dol peleHneM UTPbl 6€3 MOGOTHBLIX TIaTeXeN, KaK W TOJ peleHrneM KJIacCute-
CKOU KOOTIEPATUBHOW WI'PBI, MOHNMAETCA HEKOTOPBIN BEKTOP WIN MHOKECTBO BEKTOPOB
¢ € IR!. Dasnuambre moaTHA peITenni, BOBHUKAIOIIIE B KIACCHIECKNX KOOMEPATUBHBIX
Urpax, MOKHO MEPEHECTN 1 Ha UTPHI 6e3 TOGOIHBIX TIaTekKen. JTO MOKET ObITh C/Iedato,
BOOOIIIE TOBOPS, PA3IMIHBIMEI CIIOCOOAMMT, XOTS MPU DTOM BO3HUKAET IENLIN PAJ KaK TeX-
HOYECKNX, TaK W KOHIENTYalbHBIX TpyaHocTen. Tak, mampumep, orpenerenne c¢-sapa,
OCHOBaHHOE Ha MOHATHEN TOMWHIPOBAHUS, HETIOCPENCTBEHHO TTepeHocnTcst na O TO-urpor,

a WMEHHO, ¢ -Adpo uepsl 6e3 nobounvix naamedxcetd V ecTh MHOKECTBO
C(V)y={xeV(I):VS mnecymecrsyer y € V(S5) rakoro, ato y; > x; Vi€ S}.

Onmako B 5TOM ClIydae TOPA3/I0 CIOKHee PEMaeTCs BOMIPOC HEMYCTOTHI ¢-Aapa (CM. 1o
»ToMy ToBoiy, Hampumep, Scarf (1967), Shapley (1973)). (CooTBeTcTByIOIIME TEOPEMBI
TaKKe CBA3AHDI C MOHATHEM COATAHCHPOBAHHOCTHI M BBILYKIOCTH, OJHAKO YCIOBHA HEIy-
CTOTBHI OKa3bIBAIOTCA NOCTATOYHLIMI, HO HE HEOOXOMIMMBIMIE).

Mpbl npuBenem aBe Teopembl 0 HelycToTe ¢-sapa O 1 OD-urpbl, analorndnbie TeopeMe
0 HemycToTe c¢-Aapa BbyKaon T'O-urper. B caiydae nrp 6e3 moGovHBIX MIaTekel BbI-

IIYKJIOCTB MOXKHO OIIPpENCINTDL IBOJAKO.
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DTO-urpa masbiBaerca opdunasvio svinykiotl, ecaiu V.S, T C J
vVs)ynV(rycvisnrmyuvsnT),

rae V(D) = y.

Urpa V wmaswiBaercs kapdunaavro svinykaot, ecin ¥ .S, T C J,
VMS)+VANT) cVNSNT)+VMNSUT),

rge VAD) = {0} u VA(S) = V(S)+ IR\,
SELMGTI/IM7 9YTO Kap,I[I/IHELJH)Haﬂ BBIHyKJIOCTB n Op,I[I/IHELJH)Haﬂ BBIHyKJIOCTB HEe SKBUBa-

JEHTHDBL. DaccMoTpuM crenyionmie nBe urpbi (Ichiishi, 1992).

(1) J={L23}, V(j)={e e RV :¢; <0},
V(i,j)={e e R o), <12, <1} lkz i #§,
V(1,2,3)={z e R’:2; <1,7 =1,2,3}.

(2) J={1,2,3,4}, V(2,3) ={z € R*: 2, < 1,23 < 3},
V(1,2,3) = {e e RM23 oy < 1,25 < 2,25 <2},
V(2,3,4) = {x e R®3Y .2y < 2,05 < 2,24 <1},

V(J) = {zelR? 12y < 1,0, <225 < 2,24 <0} U
U {zeR’ 2, <0,2,<2,25<2,24 <1} U
U {zelR1ay <1,2y <325 <124 <1},

V(S) = {exeR°:2 <0,i €S} am ocrambabx 5.

DepBast UTpa Op IUHATLHO BBLITYKJIa, HO He SBISETCI KapANHAILHO BLITYKION, & BTOpas
— HapOTHUB, Kap/MHAILHO BLINYKJa, HO HE ABIAECTCA OpUHAILHO BBIMyKIon! XoTs B

ClIy4vae T3—I/IprI OTHU IIOHATHIA SKBHUBaJCHTHBDI.

Teopema 6.2.1 (Boaros, 1977). Dyemos V. — DTD-uepa, u b € R? onpedeaen max,
ymo b; =sup{x; € R:a; € V(j)}, j=1, u c-adpo uepor V wnenyemo, ecau

203



(1) 3 M € IR makroe, umo VS CJ uz x € V(S) u x > b caedyem, umo x; < M

das awboeo 1 € S ;

(2) V. — opdunaivio svinyr.aa.

Kapannanbuo BLIMyKIas Urpa TakkKe UMeeT HElMyCcToe C-AApo.

O6o6menne snadenus [lennn na cryvan DTI-urp, a Takxe n-sapa, k-suapa m apy-
IUX PeIeHnil, OMUPAIOIINXCS Ha MOHATHE DKCIecca, CTATKUBAeTCA YiKe ¢ mpobieMaMin
apyroro poga. Tak, nampumep, 31€Ch HET CTOJIb K€ €CTECTBEHHOIO, KaK B Clyvae Kiac-
CUYeCKUX UTD, OTNPENeNeHus TTOHATHA DKCIIeCCa, TTODTOMY [0 CHX TOp BOIPOC O TOM, Ka-
KM Ke [OJKEH OBITH DKCIECC, OCTAeTCSs HEPEMIENHBIM (CM. 10 DTOMY TOBOIY Jedep-
ckmit (2000)). Mpbr npuBeneM 3nech Juilh onpenenenne ananora snadenus [lemmm mis
Urp 6e3 MOGOIHBIX TIATeXRel — TaK Ha3biBaeMoro ( A-TpancdepabesbHoro Wil TParc-
dpepabenbroro snadenus [lemmn. Owno 6uiro BBeneno JI. [llemn B cratne Shapley (1969)
CAEIYIOIINM 06Pa30M.

dycth V' — urpa 6e3 mobOIHBIX TIaTeXKeN. JOABEPTHEM MOJE3HOCTH UTPOKOB M3Me-
HEHWIO MacIITaboB W3MEpPEHNsA, a UMEHHO, YMHOKUM MOJE3HOCThL KakKI0ro Urpoka ¢ € [
Ha HEOTPUIATEILHBIN MHOKHUTENL A;. [lalee mocryimpyem: 3HadeHHEM UTDHI MOKET
OBITH TaKOU U TOXBKO Takoll BeKTop F(V), KoTopbiil ofHOBpEMEHHO NOTYCTIM, ddpeK-

TUBEH U CIIPABEINB I8 HEKOTOPHIX MHOKHUTeTen AT, ¢ € [. DTO 03HadaeT, 4TO:
(a) F(V)eV(I);

(b) BexTop F(V) x X = (Fi(V)A],..., Fo(V)X:) MakcuMusupyeT cyMMapHYyIo O3
HOCTDH Koanunuu [ B Urpe ¢ MOGOIHBIMI ILIaTeKaMi ¢ N3MEHEHHBIMI MacIlITabaMn

MOJE3HOCTEN;

(c¢) BexTop F(V) x A\* ectn snavenne llermnn coorBeTcTBYIOMEN UTPBI € TOGOTHBIMIE

ILIaTeXKaMMN.

Tax ompegnenennoe A -mpancgepabeavnoe 3navenue Ilenau cymecTByeT o1 noCTa-
TOYHO UIMPOKOTo Kaacca D' TI-urp (cm., manpumep, Jedepcknuit, Cobores (1983)). Bupo-
9eM 371eCh TOXKe BO3HIKAET IEIbI P IPobIeM, CBA3aHHbIX, HallPUMED, ¢ BO3MOKHOCTHIO
BOBHUKHOBEHNS HYJEBBIX BECOB A; (CM. Mo aTomy moBoiy Jedepckui, Amnosckas (2000),

re KpoMe TOTO olpefeleH P Apyrux TpaHcdepabelbHbiX 3HAYeHNN U, B YaCTHOCTH,
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Tpancdepaberbuble 3HaYCHIA HaUMEHBIINX KBaJpaToB, Tpancdepabenbhoe (mpem-)n -
anpo mast HTD wurp).
2

6.3 JedveTKHUe KOAIUIINN

B sTom pazgere Mbl ocTaHOBUMCS Ha MOHATHN HEYETKNX KOATUIINN, HEYETKUX KOOTEepa-
TUBHBIX UI'D 1 cOATaHCUPOBAHHOCTH.

Mot madnem ¢ popMaTHHOTO ONpeeTenns HeIeTKIX KOAJIUIIMH 1 He9eTKIX KOOolepar-
TUBHBIX WP (€ TOGOTHBIMI TLIATEKAMN ), & 3aTEM OCTAHOBUMCS MOAPOOHee Ha Pas3ImIHbIX
HHTEPIpEeTANNAX HeYeTKUX KOAdului. DycTh, Kak Beerga, [ = {1,...,n} — xomednoe
MHOKECTBO UT'POKOB. JOCKONLKY KaiKdas KOATUNus S SBIAETCSI MOIMHOKECTBOM MHO-
KecTBa UTPOKOB [ | TO OHa MoOKeT O6bITh OTOXKIECTBIEHA C €€ XapaKTePUCTHIECKUM

BekTOpoM ¢ € {1,0}", To ecTh

s I, €8

CT10, i ¢S
Mger onpegenseM He9eTKYHO KOAMUIUIO W HEYETKHE KOOTEPATHBHLIE UTPHI, ciaenys 2K.-
. 06eny (Aubin, 1979, 1981a,b). JedeTkas koaruuus (TO €CTH HEYETKOE TTOIMHOKECTBO
(B cmbicre JI.3ane (Zadeh (1965)) muoxectsa [ ) — 1o Bektop 7 € [0,1]". Hucao 7
paccMaTpuBaeTCA KaK ~ CTeleHb YyIacTus UrpokKa ¢ B T.

Deuemras KOONEPAMUESHAA UePd — DTO TOJOKUTEALHO ONHOpoAHas (yHkiua V :
[0,1]" — IR, xoTopas cTaBUT B COOTBETCTBUE KakKIOU HEYETKON KOAAUIUU T €€ Bbi-
urpein V(7).

Kax un B crammapraoMm ciydae, pyHKnuo V 0OyaeM HazbiBaTh XapaKTEePUCTHIECKON
dbyHKITER. DoNoKUTeIbHAS OJHOPOAHOCTE dyHkunu V ozmadaer, ato V(0) =0 € IR”
(cp.v(@) = 0 B caywae crammapTHLIX KoomepaTuBHbix urp) u V(A7) = AV(7) nas
A € Ry . Docrennee npenonokenne MO3BOIAET HaM TPONOTKITEH XapaKTEPUCTHICCKY O

dynxumo V¢ eqmamanoro ky6a [0,1]" ma RY , noraras

Vir) = <; T¢>V ﬁ a1 # 0.

36"I€TKI/I€ KoolnepaTuBHEIE UT'PBI B Pa3NYHBIX KOHTEKCTaX M3yY9aJlCh MHOT'MMU aB-

Topamu (cm., mampumep, Bacmibes (1984), [lammios/Corckos (1983), Dkrana (1983),
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Aubin (1979, 1981a,b), Aumann/Shapley (1974), Baudier (1973), Billot (1992), Owen
(1972), Pechersky (1986), Rosenmueller (1977), Shapley/Shubik (1969) u ap.).

(DesycioBHO, TpeboBaHUe TMOJOKUTENHHON ONHOPONHOCTH He ABIAETCA OOM3aTelNb-
HBIM, OJTHAKO CEMENCTBO MOJOKNTENHLHO OJHOPOAHBIX HEIETKIX KOOTIEPaTUBHBIX UI'D CAMO
o cebe TOCTATOIHO OOIIMPHO ¥ TPEJCTABIAET CAMOCTOATENLHBIT HHTEPEC).

BBegenne B paccMoTpenne He9e TKUX KOATUIHUI — 3TO B HEKOTOPOM CMBICIE TTOTTBITKa
7yOUTL ABYX 3allleB”: ¢ ONHOU CTOPOHLI, PAaCCMOTPEHME HEIeTKUX KOAJIUINN MpeicTa-
BIAET COGON OJIMH N3 BO3MOKHBLIX CIIOCOOOB OTKa3a OT NOBOJIBHO JKECTKOTO yCJIOBHUA yYa-
CTHA NTPOKa JHIIb B OJHON KOAJIUIINHN, & C APYT'ON — DTO OJNH 13 BO3MOKHBIX CIOCOGOB
06Xoa TPYAHOCTEN, CBA3aHHBIX C KOHEYHOCTBLIO MHOKECTBa BCEX KOAMUINN, CTPYKTYpa
KOTOpOTr'o O9eHb 6efHa, 9TO NPUBOJANT K TOMY, 9TO TTOLYYaiolInecs pe3yabTaThl, M0 3a-
medarnio Obena, ”mmbo TpUBHATLHBI, J160 overb croxkmbl” (O6er (1988)).

Onun w3 BapuaHTOB WHTepIpeTanun creiyfomuni (cM., vanpumep, Ayman, [lemin
(1974), O6en (1988)). DOCKOIBLKY MBI HHTEPIPETUPOBATN BCIKOE MOJIMHOKECTBO MHO-
xKecTBa | Kak KOAIWINIO UTPOKOB, TO BCAKOE HEYETKOE TIOJMHOKECTBO — CBOEI'O POja
Ujeaqn3npOoBaHHOe MHOXKECTBO, 3a/jaHHoe ¢ TOMOIIBIO YKa3aHua A1 Kak 40U TOYKH MHO-
KecTBa HEKOTOPOTO Beca, 3HadeHne KOTOPOr'o JEekKHUT B IpoMexyTke mMexay 0 uw 1 m
KOTOPBIN O3HadaeT ~CTeleHb MPUHAIIEKHOCTH TOYKH MHOKECTBY — MBI Oy1eM (B CO-
OTBETCTBUE C OTIPeleleHNeM ) MHTEPIPETUPOBATh T KaK HEYETKYIO KOATNINIO NTPOKOB,
a dncia 7, — Kak CTeleHb yIacTus (MpuHa ek HOCTH) NTpoKa ¢ B Koarunnu 7. Urpok
MOJHOCTBIO y9acTByeT B T, eCIn 7; = 1, OH COBceM He ydacTByeT B Hel, ecan 7; = 0,
W OH y9YacTByeT B Hell dactudno, ecin 7; € (0,1). Tak Kak MHOXKeCTBO HEYeTKUX KOa-
aurui [0, 1] opeacrabiaseT coboil BEITYKIYIO 060I0YKY MHOKECTBA OOBIYHLIX KOAIUIINH

{0,1}", TO BCAKYIO HEUETKYIO KOATUIHIO MOKHO 3alUcaTh B BUIE
= s >0 =1
T = Hse -, rne  Hts -~ Y, Hs = 1.
S S

Torna cremenb y9acTus urpokoB 7;, ¢ € [ omnpenengeTrcs mo dpopMmye

T = Z Ms.

SuEeS

CaemoBaTenbHO, €CIU [ig WHTEPIPETUPOBATH KaK BEPOATHOCTEL TOTO, 9TO obGpasyeTcs
KOAIUIHUA S , TO CTEMEHD YIaCTUs UTPOKA 1 — DTO CyMMa BEPOSTHOCTEN (POPMUPOBAHISA

KOAIUIUN S, KOTOPHIM ¢ TPUHAIJIEKHUT.
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llocTaTodno yaadHol TpeAcTaBIgeTCs BO3ZMOKHasA WHTEPIpPETAllns COOTBETCTBYO-
X KOMIIOHEHT 7; KaK BPEMEHHU, TO €CTh 7T; — DTO TO BpEMs, KOTOPOE UTPOK ¢ 'TOTOB
TPyIUThCa  Ha Koadummio 7. VHBIMEI croBaMu — 3TO CBOEro poja ' COBMECTUTEIHLCTBO .

DepeliieM Tenepb K 06CY K IeHIO TOHATHA COATAHCUPOBAHHOI0 HabOpa KOAIMIHI (B
nyxe JKIamga), HEYeTKUX KOATWIINI, OTNPeJeNuM KaHOHUIeCKOe MpeIcTaBlene CTaH-
JapTHBIX KOOTIEPATHBHBIX UT'D W PACCMOTPHUM €Ille ONHY TONe3HYI0 HHTEPIPEeTaIio He-
YeTKUX KOAMUIIHH.

D PEANONOKIM, UTO KOANMIUN MPENCTABIAIOT CBOWX YIaCTHUKOB (MM WHTEPECH
CBOUX WJEHOB). JPEINONOKEHNE, YTO KakK b UTPOK ABIAECTCA YIACTHUKOM TOJIBKO OJI-
HOW KOAJWUIINN O9eHb cuabio. (QOBIMHO ONWH U TOT K€ WHAWBHU MOKET yIacTBOBATH B
HECKOABLKIX KOAMUIHAX, OPTaHU3aUAK, TPUHIMATE YIacTHe B Pa3InIHON JesSTeIbHOCTH,
npraeM KaKasg Takasd KOaJnulnsa ~ 3aliuiraeT’ ero maTepechl. Onmako, ecainm WHIMBAI ¢
SABIAAETCS YIACTHUKOM OJHOBPEMEHHO [IBYX KOAIUIINN, CKakeM, S1 U S3 , TO OH He MOKET
OBITD TIOTHOCTRIO MTPENCTABIEH O OTAEILHOCTH, HI KOATUIHEN S HI Koaautuen Sy, Mo-
CKONBKY KazKjasd W3 DTUX KOAJWINN CYuTaeT ero cgonM wienom. ([/laree, kax u Bcerna,
MBI OyleM Ha3hlBaTh y9acTHUKOB urpokamn). Unpimu caoBamu, (cm. [lannaos/Corckos
(1983)) yyacTHUK He 0O6M3aH TMOJHOCTLIO BKIOYATLCA B OJIHY KOAIMINIO, & MOKET je-
JUTH CBOIO aKTUBHOCTE (1 COOTBETCTBEHHO, MOTYIaTh BO3HATPAXK IEHIE B BUE KAKIX-TO
PE3YILTATOB JeATETLHOCTH KOAJIMIIN) MEKIY HECKONBKIME Pa3INIHBIMI KOAJIUIIAMMI
("UrpaTh HECKOMBKO pojel” ). DoCTaBiM B COOTBETCTBIE KaikKJAOMY UTPOKY & 1 KaikK N0

3 2THUX OBYX KOELJH/IHI/Iﬁ TaKYyIO CTENNEHDb YIaCTUA
7 / 7 o
ps, 2 0,115, 2 0, 90 g, + pis, = 1.

DJTO PaBEHCTBO O3HAaYaeT, ITO DTU [BE KOAIWIHNH TTOIHOCTBLIO MPENCTABIAIOT ¢ . Hciam
/,Lg1 =0, o 1 ¢ 5; ecau xKe /,Lg1 = 1, To »Ta Koaauius MOJHOCTHIO NPeENCTaBIAET
UTPOKa 1.

D PEe/IIOJIOKNM TeTeph, ITO /,Lfg1 + p5, < 1. DTo HepaBeHCTBO COOTBETCTBYET TOMY
cllydaro, KOTJla UTPOK ¢ He MPeNCTaBlIeH TMOJHOCTHIO DTUME ABYMs Koarunusamu. flcho,
ITO DTOT TMOIXO[ MOKeT ObITH JeTKo 06001IeH Ha caydan Golee ¥eM NBYX KOATUIUHU, a
MODTOMY MBI MOJKEM CBA3aTh C Kax Aol Koamummern S cemetictBo {u%}ics Takmx wmcen
(s, 9TO piY ecTh cTemeHb y9acTHA NTPOKa i B Koaammum S .

DJoTpebyeM Terneph, ITOOLI KakK 1as KOATUIINS TPeCTaBIsIa CBONX YIaCTHHKOB B PaB-

HOU CTEIeHN, TO €CTh YTOOLI BBIIOIHAIOCH PABEHCTBO [l = [ IS BCeX 1,] € S. DTo
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oblriee 3Havenue OyieM 06o3HadaTh depes (g. Kax ormedaer A.Jwmmuro (Billot (1992)):
7... HUYTO He JaeT HaM TOBOJa I DKOHOMUYIECKOrO OOBLACHEHUS, TIOYeMY areHThl TTPH-
HaleKaT K PasinaHbiM YPOBHAM MpuHaAteKHocTn Koaxuinn” . (B arom cmbicie "Bpe-
MeHHas  WHTEePIpeTalus CTeNeHN yIacTHsA TPUBOJAUT K TOMY, YTO pa3Hoe BpeMs ydacThe
BBI3BIBAET, TaK CKa3aTh, ~pachan’ Koasnnnin). Takmm obGpa3zoM, Kak b UTPOK ¢~ pas-
geren” MeX Iy KOAMUIUAME U OJTHOCTBIO MPEJICTaBIAeTCA CEMENCTBOM = KOAJIUIUNI S ,

ecan

DepaBeHCcTBO Y fig < 1, o3HadaeT, eCTECTBEHHO, YTO WTPOK { JWUIL ~ IaCTHIHO”
IpeICTaBICH CEMENCTBOM = .
fleno, 4TO Takoe ceMencTBO KOAMUIUN = U COOTBETCTBYIOMINN Habop ducen {fis}sez

onpeneasieT HEYETKYIO KOaJNnInK 7 CJaElYyIoMnM 06pa30M

2{: Hs = T;.

SueSeR

Doaee Toro, mobas HedeTKas koamuius 7 € [0,1]" ompenenseTcs HEKOTOPLIMU HabOO-
pamu = u {ps}sez , KOTOpBIE MOI'YT, pazyMeeTcs, ObITh He eauHcTBeHHbME. Mbr Gy 1em
Ha3bIBaTh TaKne ceMencTBa — npedemasasiowuny cemenctsamu (mas 7). s mobon
KOAIUIUU S 9UCIO [ig OyIeT Ha3bIBATHCSI YPOEHEM PEAAUIYEMOCTNY KOATUTIAT S .
JycTh ¥ — CTaHfapTHas KOOMEepaTUBHAs Wrpa ¢ MHOXKECTBOM HIPoKoB [ =
{1,...,n}. Kanonuuecroe npedcmasienue Urpsl v — DTO HedeTKas KOOMepaTHBHAA

urpa, onpeeneHHas caeayoinunM obpa3oM. JpeacTaBuM cebe, ITO:

(1) ecam BHIUTPHIT (1018 WM AUBHAEHBI) UTPOKa ¢ B KOATUINH S S ¢ €CTh ¢, TO €ro

BBIUTPBIII B TOU K€ KOATUIINN ¢ YPOBHEM DPEATU3YyEMOCTH [is , PABHAETCS gt ]

(2) KaXabIl UTPOK MOAYYIaeT BBINTDLIIN (AUBHAEHIBI) OT KaXk 0 KOATUIINH, B KOTO-

pOW OH ydacTByeT.

D PEANONOKIM Teneph, 9To {=, ((s)sez} 3amano. fAcHo, 970 cyMMapHBIN BLIMTPHIIL,

KOTOpBIﬁ 5TO CEMEUCTBO MOKET rapaHTUpoOBaTh CBOUM YJ€HaM €CTb

Z/,LSU(S).

Sex
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Kanonuuecrkum npedemasaenuen nrpbl v HazbiBaeTCs HedeTKas KOOMEepaTUBHAA UTPa
v* :[0,1]" — IR", KoTopas CTaBUT B COOTBETCTBUE KaXkK MOW HEYETKOU KOAMUIIUN T Mak-
CUMATBLHBIN CYMMapPHBIN BLIATPBIIT, KOTOPHIH MOT'YT FapaHTHPOBATEL MPEACTABISIONINE ee
cemerictBa. U3 ompenenenns u coricts (1) u (2) cpasy cienyer, 910 v* ompeenseTcs
dopmyaon

o (1) =sup{Y  psv(S) i ps 20, pse® =1},

DeTpy,IHO IPOBEPUTH, 9TO (DYHKIHA v* CyllepIuHenHa, TO eCTh BOLHYTa I TOJ0KHTETHHO
oiHOpOAHA (MBI €lle BEpHEMCS K UI'pe v* HuKe).

ITa PyHKIUA, ee MOAUPUKAINN U €€ CyKeHne Ha BEPITNHbLI € IMHIIHOr0 KyOa MCIOob-
3YIOTCA IIPU PACCMOTPEHNH IPOGIEM, CBA3AHHLIX CO COATAHCHPOBAHHOCTHIO CTaH,1ap THBIX
urp (cm., manpumep, Aubin (1981a,b), Drissen (1985), Ichiishi (1993), Shapley/Shubik
(1969)).

Denb3s 060NTH BHUMaHUEM eIlle O/HY, BO3MOKHO CaMylo MOMYJIAPHYIO, HMHTepIpeTa-
[0 HEeTeTKIX KOAINIHI, [0 KpallHell Mepe B CUTyalil DKOHOMUKN obMeHa. MbI mpuse-
IeM 2Ty HHTEPIPEeTalnio, He OrPaHnINBasch paMKaMI COOCTBEHHO DKOHOMUKHN OOMEHa,
a KpaTKO IajuM ellle OlIpeeleHns COOTBETCTBYIONMEN NI'Phl PHIHKA U AAPa DKOHOMUIKI.

CooTBeTCTBYIOIIAsA DKOHOMUYECKAs CHTYallls TaKoBa (CM., HampuMmep, JKIAH]
(1983)): KaXKABI W3 N Ar€HTOB, XapaKTePU3yeTCs CBOEN (PYHKIMEN MOXe3HOCTH (Tpel-
MOJNOKEHNe O TOM, UTO OTHOIIEHWS NPEANOITEeHNs areHTOB IIPeICTAaBUMBI C MOMOIIBLIO
COOTBETCTBYIOMINX (PYHKIINI MOJE3HOCTH abCOTIOTHO He CYIIECTBEHHDBI B JaHHOM KOHTEK-
cTe), 3aBHUCAICH TOTBLKO OT ero Habopa TOBapoB T’ € IRI_T_ , rae k — 9mciIo TOBapoB, a
i — HOMep arenTa 7 obia1aeT HadaTLHLIM HabopoM Tosapos w' € IRE . O6mme pecypcn
B TaKOl DKOHOMUKe (IIPOM3BONCTBA HET) ONpPeIeNTioTCa paBeHcTBOM w' + -+ +w™ = Q.
Kax bl m3 y9aCTHUKOB CTPEMEUTCH MaKCHMU3NPOBATH CBOIO MOJE3HOCTL 3a CIeT BO3-
MOZKHOTO 06MeHa ¢ APYTHMHI yIacTHHKAMIA.

B skonomuke obmena koamutma S C [ 6uokupyem pactnpenerenne (z',... "), ecim

CYIIECTBYET TaKoil HabGop TOBapoB y' € IRI_T_, i € S, aro w;(y') > wi(x') aan moboro

N T 7 1 n
€S, T Y gl = D oegW . Dacmpenenenne (x',...,x") Ha3BIBAETCA JOITYCTHMBIM,
i _ i
el D ey =D e W
Adpom sxonomuru obmena Ha3bIBa€TCA MHOKECTBO NOIMYCTUMBIX paciipeneJeHuin, Ko-
TOpbIe He GIOKUPYIOTCA HUKAKON KOATUInelr. AHAJIOMMA ¢ ¢-AApOM KOOINEPATHBHLIX W'D

OYeHb CUJIbHAA: JIOOON DKOHOMHKE OOMEHa MOXKHO IIOCTaBUTH B COOTBETCTBUE KOOoITl€pa-
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TUBHYIO UTPY 6e3 TOOOTHBIX TIaTeXKEN TaKnM 06pa3oM, 9TO AAPO OMHON Oy IeT COOTBET-

CTBOBATH C-ANpPY APYTOH. [eMCTBUTEIbHO, MOMOKIM Aad d060ol Koatunnu S # )

R(S) = {(y)es:y' €Riies m Y y=> w

' ' i€s i€s
US) = {(wi(y))ies : (y')ies € R(S)}.

R(S) — 5To MHOXKeCTBO TepepacipeeleHnil, KOTOpble MOKET Pealn30BaTh KOATUIIIS

S. 9pu S =1 nonryaaem R([) = R — MHOXKeCTBO NOTYCTUMBIX pacipeierenni. Mmo-

I o
xectBo U(S) C IRY — MHOKECTBO BEKTOPOB TOJI€3HOCTEN, KOTOPBIE KOANMIHIA S MOKET
rapanTUpoBaTh CBOUM UJeHaM.
Hzpoii peinka, cOOTBETCTBYIOIMEN DKOHOMUKE OOMEHa, Ha3BIBA€TCA KOOTEPATUBHASL

nrpa 6e3 mobOIHLIX TLIaTeKeN, opeaensieMas (POPMYIOon
V(s)=0(s)-RY, scCI.

rue
U(S) ={z € R® : (27 )ies = (w;)ies s mexoroporo u € U(S)}.

Xopolro m3BecTHO cleflyiolliee MpeoKenne (CM., HampuMmep, Dosenmionrep (1974),
dkrang (1983)), koTopoe GopMain3yeT COOTHOIIEHNE MEXKY AIPOM DKOHOMUKN U C-

SATPOM COOTBETCTBYIOIIEN UTPHI PHIHKA.

Opepnoxenue 6.3.1 Fcau (x',... 2") npunadaescum adpy sxomomuru, mo 6exmop
(ur(zh), ... un(z™)) npumadaercum c-adpy uepwr puwwa. FEcau (vy,...,v,) npunad-
Aedcum ¢ -adpy u2pol puinka, mo 6 fdpe dkonoMuKu natdemces makoe pacnpededenue

(... 2"), wmo v; <wuj (27) das scex j € 1.

CaeactBue 2 Adpo sxonomury oomena wenycmo moeda u moavko moeda, xko2da meny-

cmo ¢ -adpo coomeememsyowel el uzpol Puinka.

3OH}1TI/IG 6JIOKI/IpOBELHI/I}1 O‘{eBI/I,I[HbIM O6pa30M HepeHOCI/ITC}I C O6BIT{HBIX KOELJII/IHI/Iﬁ Ha

crydall HeIeTKNX KOAJIUIuu. A MMeHHO, TOBOPAT, 9TO HedeTKas KOAMUINA OJOKHPYeT

1 n 6 ‘eRE.ie S

pacupenenenne (:1; R ) , €CIII CYIIeCTBYIOT TaKHe HaOOpHL ToBapoB y € Ih, , 1 € 5,
9YTO

wi(y') > ui(2") nas moboro i € S,
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Z Tiyi = Z Tiwiv

1€ES €S
rae S — mocurenn KOaJUIIUW 7, TO €CTh MHOXKECTBO T€X UI'POKOB 1€ [, A1 KOTOPBIX
T 7£ 0 .

Feuemrum Jl()pOJl/L DKOHOMUKH Ha3bIBaeTCsl MHOXKECTBO NOIIYCTUMBIX paCHpe;[eJIeHHfI,
KOTOpbIe He 6JIOKI/IpyIOTC}1 HUKAKNIMW HEYETKUMU KOAJTUIINAMMN.

I/IHTepHpeTaHI/I}I HEeYIEeTKNX Koaﬂﬂuﬂﬁ (B KOHTEKCTE DKOHOMUKHA 06MeHa)7 o KOTOpOfI
TOBOPUJOCH BBbIIIEe, COCTOUT B CJelyIoIeM (CM. 3KJIELH,I[ (1983)). 3pe,I[CTELBI/IM cebe 06-
II1eCTBO [m, IIOCTPOEHHOE II0 06pa3uy [, HO coJepzxKallee B m pa3s O0JbITle MHINBHIOB:
JJs1 KaXK 10Io j € I B »ToM obIiecTBe 6y;[eT m Yy4aCTHUKOB THIIQ j, TO €CTb M y4acT-
HUKOB, HaJeJeHHbIX O,I[Hoﬁ I TOHU XKe cpyHKHHefI MOJE3HOCTU U; W TaKUM YK€ HavaJbHbIM
pecypcoMm Wl Jltobas KoaJmIms A us 1, onpenensaeTcs 3ajaleM TUIIOB €€ YIaCTHIKOB
1 YUCJIOM YYIaCTHHUKOB KaxJ10I'0 THIIa, TO €CTb KOELJH/IHI/IGI;I Sus I n MeAbIMI YU CIaMU
A j < m nand KaxJgoro j € S5. Tor daKT, 9TO KOATUIAA A moxet rapaHTUpoOBaThb Ha-
60p TOBapoOB yj KaxKJOMY U3 CBOUX YJEHOB THUIIA ] , BbIpazKaeTCsa paBEHCTBOM (B KOTOpPOM
JeBas U IIpaBasg 4acThb IIOoJeJeHbl Ha m)

3 dmi i — 3 qmi i
JjES m JjES m
NN, €Can IIOJOXKNTH amj/m = T; , pPaBEHCTBOM
ZT]‘yj = ZT]‘wj.
JjES JjES

o . ; i
DYCTh KaXKIBIM y9acTHHK THIa j mMeeT Habop ToBapos z' € IR, Torga sToT Habop

6IOKIpyeTCcs Koanunueln A, ecin HallleTcsa Takoe paciipeJelenue ¥ , ITo
(] (d :
ui(y’) > uj(a?) past moboro j € S.

Taxkum O6pEL30M7 €Can IPpUuHATL BO BHUMaHME TO, 9TO BEHIECTBEHHLIE YHCIa MOZKHO
CKOJb YI'OAHO TOYHO alllTIPpOKCUMUPOBATh pallMOHAJBbHBIMI, TO MBI MOZKEM BBI6pELTI) neJgble
qncia Gpy; Tak, 9TO IIpU M — +00 MBI 6y;[eM ITOAYYaTh ZKEITaEMYIO alllTIPOKCUMallNIO
FIRIN: JI0OLIX ;. B sToMm cMmbicie MoxHO CKa3aThb, 9TO HeYEeTKNE KOa UM IIpeaCcTaBJIsAI0T
cobon KoaJannonum B SKOHOMUKE, aHAJOT TIHON HepBOHa‘iaﬂbHOﬁ IKOHOMUKE, HO C OYCHBb

OOJNLITIM YHICJIOM MHIVBIIOB.
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Haxower, onpepenernne HedeTKOTO Aapa (POPMYIUPYETCS CIEAYIOMNM 00Pa3oM (MBI
HCIONB3YEM MONOKUTETLHYIO OHOPOAHOCTL (pyHKIII V' ).
C -adpom nevemroti koonepamusnot uepvr V.  (uau wewemrum sdpom uepvr V') na-

3LL6AEMCA MHONCECTNEO
CV)y={zeR :ay+---+2,=V(e), a7 > V(7) 11s Bcex 7 € ]Ri}

I PpennonoKuM Telmepb, 9TO v — CTaHJapTHad KOOIepaTUBHAA WUIpa. Jemocpe/-
CTBEHHO U3 ONpEJeNeHnll CleayeT, 9To dTa Urpa cbarancuposana, ecan v(l) = v*(e).
Ona 6noane coaiancuposana, WIx Momaibho coaiancuposana (To ecTh cOaTaAHCHPOBaHa
abas ee MoJ-Urpa ¢ MHOKeCTBOM UrpokoB S C [, onpepeaseMas CyKeHHEM HUCXOTHON
urpet ma S ), ecim v(S) = v*(e®) ama Bcex S . Komewno xe v(S) < v*(e”) ama mobon S .
Dyuxuusa v* ABIAETCA HAUMEHDLIEH CYNEePIMHENHON (TO €CTh BOTHYTOH U MOTOKUTEILHO
OIHOPOAHON ) (DYHKIIHEH, GOIbIIEN YeM AucKpeTHas (PYyHKIII v .

Kax yxe ormedanoch pazjene 6.1, crepyioliee mpeioKeHe XOpoIo W3BECTHO (CM.

Domgapena (1963), Shapley (1967), Aubin (1981a)).

Teopema 6.3.1 C -adpo C(v) (emandapmuoii) xoonepamuenot u2pvl v HENYCMO MO-

eda u moavko moeda, koeda v chbarancuposana. B omom cayuae C(v) = C(v*).

Mt npuBeaeM 31€eChb Ha6pOCOK JOKa3aTelbCTBa 2TOU TEOPEMDI. Kak Mbl oTMedann

TOJBKO 9TO, cOATaHCHPOBAHHOCTL O3HadaeT, 910 v(/[) = v*(e).

Ecin V. — cynmepanneninas medetkas nrpa, 7o (cM. Aubin (1981a)) ee c-saapo co-
Brajgaer ¢ cymepauddepentmarom AV (e) gynkamn V B Touke e = (1,...,1), To ecTh
C(V)=0V(e).

npuyaeM cynepauddpepeHnral BOreyToll (pyHKIUKE [ B TOUYKe T ompejeaseTcs popMyIoi
Of(r)={z€eR": f(r)=f(t)>(,7—1), Ve e R"}.

MoCKOIbKY odeBnano, aro C'(v*) C C'(v) (ITIOCKOIbKY B HEYETKOM CIydae IPOCTO GOMbIIe

v 6 S < p* S _
O'paHMY€EHNN WUJM OHM OoJee€ CUJIbHbIE, T.K. U ~ vle , TO U3 HEIIYCTOTELI CyIIep
nudpepentnara BOrHyTON (hyHKINT clreiyeT HermyctoTa L(v*).

DycTh v — craHjapTHas urpa. MHaoxecTBo
Aw)={z ¢ R" : 2(5) > v(S), VS C I}
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maspiBaeTcsa (cMm. Aubin (1981a), Sharkey (1981)) MHOKeCTBOM HpUEMIEMBIX BEKTOPOB
(MIM IpUEMIEMBIX UCXOMOB), WU POCTO NPUCMACMBLI MHONCECTILEOM.
[ HedeTKON KoomepaTuBHON UTpbl V' — mpuemiemoe MuokectBo A(V) ompenemns-

eTCA CIeTyIOMIM 06pa3oM
AV)y={z e Rl : zr > 0v(r), V7 € [0,1]"}.

Ouesnano (cm. Jokadenrep (1973), Aubin (1981a,b)), 9ro anxmas omopHas QYHKIUS p

muoxkecTBa A(V), onpenensemMas paBeHCTBOM
pA(V)(T) =inf {(x,7) : @ € A(V)},

coBmajaeT ¢ pyHKIHe v*. Jonee TOro, paw)(7) = paw+(7), a cregoparersuo A(v) =
A(v*). Slcno, ato A(v) — memycroe, 3aMKnyTOe, BhyKIoe Muoxectso. Omo R —
yeromanso, To ecth A(v) = A(v) + R% .

Cynepmpdepennnanms Jv*(e) ecTh MHOKECTBO TeX TodeK & MHOKecTBa A(v*) =
A(v), mrs xkoropeix 1 = v*(1) = v(1). A 9To u ecTh KaK pa3 ¢-AApo (WK HeTeTHOE
c-anpo), T.e. C(v) = C(v).

3ameuanue 6.3.1. DeTpyaHo 3aMeTUTH, ITO €CIN UTPA TOTAILHO cOaraHcHpoBaHa,
TO HEYEeTHasdA Urpa v* ABIAETCA POJOIKEHNEM CTaHAapTHON KOONEPATHBHON UTPHl U C
BEPIINHBI eJMHIIHOTO Kyba Ha Bech Ky6. CyIecTBYIOT U ApyTrue BapuaHThl PO K0T KEHS
urpel v Ha Ky6. Tak, manmpumep, xoporo n3secTHo MyabTuanHenHoe pacimmpenne OyoHa

(Owen, 1972), onpenensemMoe 1 UTPHI ¥ CIAYIOMINM 06Pa3OM:
() =) pstu(S),
s

rae ps(7) = [liesmillies_s(1 — 7). Hnrepecno, wro mpu srom Bexrop llemmn oxa-
3LIBAETCS PABHLIM WHTETpAXy OT TpajuedTa (PYHKIWE ¥ MO TJIABHOW AWAroHaln Kyba
[0,1]".

3ameuanue 6.3.2. JeolbxoqMMO YIOMAHYTDH €Ille 0MHO 0GOOIenTe KOOMepaTUBHBIX
I'P, CBA3AHHOE C PACCMOTPEeHNeM OECKOHEYHBIX MHOKEeCTB UIPOKOB. UTrpbl ¢ KOHTUHYY-
MOM YYaCTHUKOB HUCIOIB3YIOTCS, B TaCTHOCTH, IS MONETNPOBAHUS CHTYAIUN C OYEHH

GOMBIINM 9UCIOM yIacTHUKOB (cM. Hampumep, Aymarn, [Hemm (1977)).
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6.4 ODpuIokKeHUsa1 KoonepaTUuBHBIX UT'D

MHOTO9NCICHHOCTE PA3INIHBIX DKOHOMUYECKUX TPUJIOKEHUN KOOMEePATUBHLIX TP BO
MHOI'OM CBsSi3aHa, HAallpUMeEp, ¢ TeM, 9T0 MHOTHE PEIeHns, NMEoIie O6IIeCTBEHHY O 3Ha-
YUMOCTD, BPAJ JI MOI'YT MPUHUMATLCA Ha OCHOBE PHIHOYHLIX MEXaHU3MOB, HO0 He Oy Iy T
B JOCTATOYHOW Mepe UCIOAb30BATHLCA KOOMEPATHBHLIC BO3ZMOKHOCTH, 9TO MOXKET MpH-
BOANTL K HEDPMEKTUBHOCTH TP CAMOCTOATEILHBIX JEHCTBUAX areHTOB. O POCTEUIINM
IPUMEPOM 3/1€Ch MOKET CIYKUTDH ITPON3BOJCTBO MYyOIMIHBIX TTIPOAYKTOB (O6IIECTBEHHBIX
Grar WM TpOJYyKTOB 00ImecTBeHHoro morpebrenns — public goods). Yrobwr ncmpa-
BUTEL DTH HEJIOCTATKE PHIHOYHBIX MEXaHU3MOB, MPEIaracTcs MHOKECTBO HOPMATHBHBIX
pEIeHnl, KOTOpbIe TPEACTABIAIOTCS YMECTHBIME B PA3ANIHBIX CUTYAIUAX TPUHATHA Pe-
MEHTH.

Idpex e, 9eM OCTAHOBUTLCS MOApPOOHEe Ha TMPUIOKEHUAX KOOMEPATHBHBIX HUI'D MBI
pUBEIeM OIpeIeJeHne COTIACOBAHHOCTH PEIIeHI KOOIepaTUBHLIX NI, KOTOPOE UT'PaeT
OYeHb BaXKHYIO POJbL B COBPEMEHHBLIX HCCICJIOBAHUAX KOOMEPATUBHLIX WP U WX TIPUIO-
KEHUH W KOTOpHIE HEIb3s He YIOMSHYTL Jake B CTOMbL KpaTKOM Kypce. MBI KpaTKo
OTINIIIEM 3/I€Ch CBONCTBO COMIACOBAHHOCTH B JOCTATOYHO 00111eM (hopme (TToapobHbIT 06-
30D PE3YIbTATOB, KacalolInXCsA DTON MPpobIeMaTHKi MOKHO HauTi B pabore B.Tomcona
(Thomson (1996)). Dycts M — - GeckoHedHOE MHOKECTBO ~TIOTEHINATBHBIX areHTOB.
Mur cuuraem, ato M = N, rne N — MHOXKeCTBO HaTypalbHBIX YHCET. JYCTh = —
CeMeCTBO BCEX KOHETHBIX MOAMHOKECTB MHOKecTBa N | DJIeMEHTH KOTOPOro MbI Gy 1eM
o6ozmagates N, N, N”,.... 1 mo6oi rpymmsr N € = obosmaamm depes XV mMHOXKe-
CTBO albTepHATHB, JOCTYHHBIX rpymnme N, U3 KOTOPOTO IpyIia JO0JKHA OCYHICCTBUTE
cBofl BEIGOD. DycTh DV — cemeficTBO BceX BO3MOKHBIX 3a/ad, ¢ KOTOPLIME MOIYT
cronkayThes arenbl N . Kaxaei srement DV 3amaeTcs JOMyCTHMBIM MHOXKECTBOM,
TO €CTh HEKOTOPBIM MOJIMHOKECTBOM X ¥ | yIOBIETBOPSIONIIM KaKIM-II00 yCIOBHAM, a
TaKkKe JaHHBIMUI, OMMCHIBAIOIIIME OKPY KAIOIIYI0 0OCTAHOBKY, BKIKOYAIOMINMI, KaK Mpa-
BILIO, TIPEANOYTEHNA YIACTHIKOB Ha JOMYCTHUMOM MHOKECTBE.

Nas pammoir rpynnel N € = m sagasu D € DV MBI XOTHEM oIpeernTh, KaKylo
JNOMYCTUMYTO albTepuaTuBy u3 [ rpynmna N BoibepeT KaK KOMIIPOMUCC WIH, B 3aBUCH-
MOCTH OT WHTEpPIpeTalni, KaKylo albTepHaTuBy u3 [) OyjeT peKoMeHIoBaTh NM Oec-
MPUCTPACTHLIN apbuTp.

O6o3maunm F = UNGE DN n X = UNeEXN.
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Jewenuven na E mazwiBaeTcs gpyukius ¢ @ F — X | koTopas cTaBUT B COOTBETCTBUE
KaxX N €= D e DN -

TOMY €= u € aIbTepHaTUBY (WM MHOKECTBO albTEPHATUB, €CIN TOBO
PUTH O MHOTO3HAYHOM DEIIERNI) W3 JOMYCTHMOTO MHOKecTBa [). DTa albTepHATHBA
obosmadaeTcsa depes (D) w masbiBaeTcs petnenmem D .

DedopManbHO, CBOWCTBO corlacoBaHHOCTH®

MOYKHO OIHUCATEL CJICAYIONIIM 0OPa3OM.
Derrtenre 6y meT 0614 1aTh CBONCTBOM COTJIACOBAHHOCTH, €CIAN [JST JIOOOU 3aav, ¢ KOTO-
POl cTalKuBaeTcs HeKoTopas rpynma N, BCAKAN pas, Korja oHo (pelenne) OyieT pe-
KOMEHIOBATH HEKOTOPBIN UCXO[ & B Ka9ecTBE PEIleHnsA DTON 3aadi, OHO OyaeT Jrobon
noarpynmne N C N pekoMeH1oBaTh cyKenne x Ha N/ B KadecTBe pemeHus ~ peynnpo-
BaHHON 3aja4u’, ¢ KOTOpol craakuBaerca N, To ecTh 3aJadu, BOZHIKAIOIIEH U3 UCXOI-

7 aTpuby THPOBATH WX KOMITOHEHTHI

HOW 3ajadu, ecau ydacTHukaMm nomnoxnenus N \ N’
2. (31ech, KOHEYHO, HYKHO UMETDH BBUIY, 9TO PeIIeHne TOJKHO ObITH Pas3loXIMBIM B
TOM CMBICI€E, YTO MOKHO TOBOPHTEH O COOTBETCTBYIOMINX KOMIOHEHTAX ).

[as popMaIbHOrO ONMUCAHES COMTACOBAHHOCTH HaM MOHAJOOUTCA MOHATHE PElyIu-
posamHOl 3ajaunm. Jycts NN’ € =, N C N, D € DY, x € D. DenynmuposarHoil
sagadenn D ormocurenbno N’ m x sBIgeTcsA 3ajada, COCTOSAIIAA U3 TeX albTepHATHB
w3 D, 111 KOTOPBIX BCe KOMIOHEHTHI, cooTBeTcTBylomme nonoauenuto N \ N’ aBus-
IOTCA COOTBETCTBEHHBLIMI KOMIIOHEHTaMu & . 'Takylo 3agady Mbl Oy 1eM 0603Ha9aTh depes
r(D,N', x).

Demenne p : K — X ynoBIeTBOpSeT CBOWCTBY COIIACOBAHHOCTH (a B CIydae Koolle-
PATUBHLIX WTP 9acTO TOBOPAT TaKKe O CBOUCTBE PEAYINPYEMOCTH WM CBOUCTBE peily-
nrpoBaiHol nrphl — reduced game property), ecim mMeeT MeCTO CleyIolee CBONCTBO.
Ecau ansa Beex rpynn N, N' € =, takux uro N’ C N u Bcex zagaa D € DV | uepes z
0603HaYUTE pelienne [, To |y ABIAeTCA pellleHneM peaylnupoBanuon 3anadn [ orHo-
curenbro N' u @, ecan peayiupoBanHas 3atada exut 8 DY : qra mo6eix N, N' € =,

takux aro N’ C N, pua moboit zagaun D € DV u naa mo6oro x € D
T = S‘Q(D)v T(D,N/,l') € DN/ = x|N' = QQ(D,N/,J}).

Ecau, nanpumep, v — KoonepaTUBHas WI'Pa ¢ MHOXKECTBOM UT'POKOB [, TO penyun-
poBaHHas UI'pa MOKeT OLIThH OlpeereHa pa3indubiMu crocobamu. Cxaxem, mo [>Bucy-

Marmnepy, penyiuposanmas va S B @ urpa (S,v%) ompemenseTcs clenyionimM 06pa3oM

Sconsistency
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(cm., manpumep, Maschler (1992)):

W) = a(9),

ve(T) = 52?\XS[U(TUQ)—:E(Q)],@7ETCS,T%S,SC]\S.

ITO ompefeleHre CIYKUT OCHOBOU A IMHPOKOTO CIEKTpa MOAUMDPUKAINNT TTOHATHA
cortacoBannocTn. Tak, HampuMep, CYIIECTBEHHYIO POJL UI'PAaeT HE TOALKO CBOWCTBO
COMTACOBAHHOCTH, HO W TaK Ha3bIBAEMOE CBOWCTBO OOPATHOU CONIACOBAHHOCTH, KOTO-
poe mMeeT Ieno ¢ 7 IBOMCTBEHHOU OIepaliel’ : KeIaTeIbHOCTh KaKOT'0-TO MCXOMa [
HEKOTOPOW 3aavil BLIBOAUTCA W3 KETaTEILHOCTH €r'0 CYKEeHUs Ha BCe TOATPYIIILL, CO-
CTOAIINE W3 JIBYX YIaCTHUKOB, JJA PEAYIIPOBAHHLIX 3a/a49, ¢ KOTOPHIMU CTATKIBAIOTCS
DTH NOATPYHIEl. PopMaibHO TOBOPS, PElleHre ¢ YIOBIETBOPAET CBOUCTBY 0GpaTHON
COTTACOBAHHOCTH, eclu 1A moboil rpymmel N € =, moboil samasu D € DV u mro-
6oro gomycTuMoro x € [ BBHIIOAHAETCA CIeJyiollee YCJIOBUE: eCIn s JI0O0H TPYIIIThI
N’ C N makoit, aro |[N'| =2, r(D,N',z) € DV u z|y = (D, N',z), 10 2 = (D).

Nnmenno wa coracoBaHHOCTH WM Ha CBOUCTBE PENYIUPOBAHHOCTH OCHOBAHBI MHO-
TOYHCIEHHbIe CHCTEMbl aKCHOM, OTPENesIoine ¢-aapo, n-Aapo, k-sapo m T.m. (cm.,
wamnpumep, Maschler (1992), Peleg (1992) u ap.).

Kax yxe roBopmioch, ClieKTp MPHIOKEHUN KOOMEPATUBHLIX UT'D B HACTOSAIIEE BPEMSI
ONPOMEH U TIEPEUNCINTE BCE M3BECTHBIE K HACTOAIIEMY MOMEHTY MPIIOKEHUA TPOCTO He-
BO3MOKHO, TeM HoJee, 9TO OH TIOCTOAHHO PACIINPACTCA. DODTOMY MBI OTPAHIIUMCS 371€Ch
JIWTITE KPATKAM TepednciIeHneM HEeKOTOPBIX W3 HIUX, He JaBasd MOJAPOOHBIX KOMMEHTAPUEB
1 He yKasbiBasg PasinvdHbIX MOAXO/0B K UCCAEJOBAHIIO COOTBETCTBYIOMINX MOACICH. DO0-
Jiee TOro, Mbl YKaKeM JHUIlbL Te MOJen, (POPMYIUPOBKI KOTOPBIX He TpebyeT GOMbITIX
dopMaTbHOCTEN.

DO-BUUMOMY, HA9aTh DTO TEPEIUCICHIE CIEAYET ¢ OOIIET0 DKOHOMIYECKOTO PaBHOBE-
cust. Kunaccugeckne pesyabTaThl 0 COBIAICHUN PaBHOBECHS, SApa W 3HAYCHUA B OGOIBIITNX
DKOHOMHUKAaX, O COBIaICHNN MHOXKECTBa paBHOBeCHH 0 Baabpacy ¢ HeYeTKUM SPOM DKO-
HOMUKHN OOMEHa, O CBA3M SApa DKOHOMUKH OOMEHa ¢ C-AAPOM COOTBETCTBYIONECH UTPHI
PHIHKa [NaBHO YXKe 3aHNMaloT BakKHOE MECTO B DKOHOMUYECKOU JUTepaType (CM., Ha-
npumep, Aywman/lemm (1977), Bacuibes (1984), I'mibaentpany (1986), Dozenmiomniep
(1974), Dxramng (1983), Aubin (1979), Mas-Colell/Whinston/Green (1995) u np.).

Opue 3 BaRHEHUINX KJIACCOB MPUIOKEHUN COCTABIAIOT 3aJa9i paclpeneleHus 3a-

TpaT. O,I[HELKO opexae 9eM paCcCMOTPETh HECKOJILKO HO,I[pO6H66 3a a9l paclipeleJeHs
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3aTpaT, yIOMAHEM HEKOTOpPbIe MPHUJIOKEHNA OTHOCHTETHHO MPOCTHIX KJIACCOB KOOIepa-
THBHBIX NT'p. K IpOCTEeNmmM KOONepaTHBHBLIM HI'PaM OTHOCATCA aKCHOMAaTHYeCKHe 3a-
Jadi Topra (M apOuTpakHble CXeMbI), 0 KOTOPBIX Mbl YIIOMUHAIN B pasjere 6.2. Ipu
BCEH TTPOCTOTE CBOETO ONpeeJeHns, aKCHOMaTHIeCKe MOJEIN Topra — 3TO BechbMa
CYIIECTBEHHBI 1 Hambolee TPOABIUHY THI HHCTPYMEHT NCCAENOBAHNA B TEOPUH 61ar0CO-
crosuna (e, nanpumep, Myaen (1991)). Omm wammin Takike cBoe MpUMeHEHRNe T B TEOPUN
BUPMBL, 1 B TEOPUH OPraHU3alii TPOMBIILIIEHHOCTH (CKaKeM, TTPH PACCMOTPEHUT B3aw-
MOOTHOIIIEHNH MeK Iy MOCTABIINKOM 1 MoKyTaTexeM (cM., mampumep, Tirole (1988)).

Caenytolme IpUIoKeHns, KOTOpbIe CIeyeT YIOMAHYTh — DTO MPUIOKEHNA, CBA3AH-
HBIE ¢ TIpoGIeMaMi GaHKPOTCTBa W HAJOTOOOJOKEHNA. 3aJadi, BOZHUKAIOIINE B DTOM
KOHTEKCTe, MOKHO C(POPMYJINPOBATH CIEAYIONIM 06pa3oM. 3aada GAaHKPOTCTBa (CM.,
wanpumep, Thomson (1996)) — sto mapa (¢, ) € IR{I_ xRy , Takas 9To ) .., ¢ > B, rae
I'={1,2,...,n} — MHOXKeCTBO TPETEHIEHTOB Ha COOCTBEHHLIN KanuTar F (To ecTh
CTOMMOCTH WMYIIECTBA 3a BBIYETOM 0OA3ATENLCTB) 00aHKPOTUBIIENCS (PUPMBL, & ¢
TpeGoBaHme 1-I'0 NpeTeHJeHTa. 3ajadi 6aHKPOTCTBa pacCMaTpUBAINCh, HalpUMep, B
paborax Aumann/Maschler (1985), Chun (1988), Chun/Thomson (1990), Dagan/Volij
(1993), Thomson (1995) n apyrux. (Cm. Takxke npumep 6 B pasnerne 6.1.)

Ecmu mo-apyromy mHTEpIpeTHpoBaTh COOTBETCTBYIONLYO Mapy B IR{I_ x IRy, TO MBI
NPUXOMM K 3a/a9€e HaJoroo0I0KeHns. A IMeHHO, 3a1a9a Halor000J0KEeHNA — DTO Imapa
(w,T) € IR{I_ x IRy, mpumaem Y . ;w; > T'; I — 5T0 MHOKECTBO HAJIOI'OILIATEILIIIKOB,
w; — MOXO0n 1-To arenTa, a 1 — 3aTpaTbl, KOTOPHIE JOJKHBI OBITH TMOKPHITHl 3a CIET
HaJOT0B. 3afadaM HaJor000I0KEHNs TOCBAIEHDI, HapuMep, paboThl Young (1986, 1987,
1988, 1994).

C 3ajadven HaJoOroOGIOKEHNA TECHO CBA3aHa M 3ajada paclpeneJeHus MpUOLLIA. Sa-
Jlada TaKoro THha — 5To mapa (w,S) € IR{I_ x IRy, rme w; — mHBeCTHIUUN areHTa i B
coBMeCTHOe TipefnpuaTue, a S > 0 — NpuOLLIb, TPUHOCHMAS DTUM TPEAIPUATHEM (CM.
Moulin (1985a), Herrero/Maschler/Villar (1995)).

[pyroin BecbMa CyIIECTBEHHBIN KpYT TPUIOKEHHUN, 3aHNMaOIINX BakKHOE MeCTO 1
YIIOMHUHABIIUXCA YIKe paHee, CBA3aH C 3afadaMil paclpeJeleHns 3aTpaT. JadHeM CO CIy-
Jasd TaK Ha3blBaeMbIX KBasWAMHENHBIX 3aTpaT. CooTBeTCTByMOIas 3aada B CUTYalNN,
CKajKeM, C 3 areHTaMi U IBYMA IIPOEKTaMI MOXKeT ObITh C(POPMYTUpOBaHa CJIENYOIMIIM
obpazom. JpeacTaBuM cebe, 9TO TPU areHTa CTAIKHBAIOTCA ¢ BHIOOPOM MEXKAY ABYMA

IpoeKTaMI di W dz, 3aTpaThl Ha OCYIIECTBJACHHNE KOTOPHLIX €CThb ¢ MU €z, COOTBET-
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cTBeHHo. Bbiroga (B TepMuHaxX MOJE3HOCTH), MOXyIaeMas areHTaMu, €CTh, COOTBET-
crBerHo, up = (uj,ul), uz = (ui,u2), uz = (uj,u3), Ipu >TOM [OIMyCKAIOTCA MOHETAP-
Hble TpercdepThHl MK, 1y areHTaMI.

O6rree onpegenenne TakoBo. Ecan A — KoOHEIHOE MHOKECTBO OOIIECTBEHHBIX TTPOEK-
TOB, TO KBa3MIWHENHAS 3aada pacipenelennsa 3aTpaT — >To napa (u, C') € R4 < RM
npudem C' WHTepUpeTHpyeTcs KaK BEKTOP 3aTpaT, KakJasd KOopauHaTa KOTOPOTO CO-
OTBETCTBYET 3aTpaTaM Ha OCYIECTBICHIE COOTBETCTBYIOIIErO MpoeKTa. Kpowme Toro,
€CTh UHANBUYaJbLHBI TOBApP, Ha3bIBAeMbIN ~ NeHbIaMu’ , I MpeIodTeHns arenTa 1 € [,
onpejenennoe Ha npomssegennn A X IR gomyckaroT mpegcraBieHne ¢ MOMOIILIO KBa3w-
JUHENHON (PYHKINN MOJE3HOCTH: IS NaHHOI'O MpoeKTa « € A m mMerorercs y arenta
cymmnr gener m; € IR monesnocTs arenta ects u;(a)+m;. Ecam o6osmaants wepes MY
KJacC TaKuxX 3ajad, TO pelierne — 570 (PYyHKINA, CTaBAMas B COOTBETCTBIE Kak JOMY

vmoxecty [ u xaxgon sagate (u,C) € M! Bextop z € IR! raxoii, aTo

Z z; < max{u;(a) — Cy)}.
i€l ed
Ananms 5Toro Kiracca 3ajad MOKHO HanTn B padorax J.Myxena (Moulin (1985, 1985a)).
B 1ocrarovmo ofmell mocTaHOBKe 3aady paclipeJeleHns 3aTpaT MOKHO KPaTKO
cpopmyIupoBaTh caegyionmm o6pazoM. ' pymnma arenToB (9T0 MOrYT ObITH (PUPMBL, TO-
cylapcTBa, Kakne-mubo OpraHm3allii) XOYeT pealn3oBaTh HEKUH MPOEKT, pealr3allns
KOTOPOTO MaeT BO3MOKHOCTHL OOeclHednBaTh yYIaCTHHKOB HEKOTOPBIM CIIENI(PIIeCKIM
MPOAYKTOM (2TO MOKET ObITh, K MpPUMEpY, 3jaHue, mocce, namMmba, adporopT, dIEKTPO-
cTannms, TeaedoHHas cTaHmuA W T.1.) Kakum o6pasom ciaenoBano Gbl paclpeneianTh
3aTpaThl MEXKY YIaCTHHKaAMHU 2TOro mpoekTa’l 371ech clefyeT OTMETHTDL, 9TO HEKOTO-
pBle HOHATHA, WTPalollie BakKHyIo POlb B TEOPUH KOOIEPATHBHBIX UI'D U €€ IMPUIoKe-
HILAX, BO3HUKIN [0 TOr'0, KaK CrOPMUPOBAICA KOHIENTYalbHBLIN almapaT KOOIepaTHB-
wbix urp. Tak manpumep, momstue c-sapa 6buno BBegeno /lxmmmcom (Gillies (1959)), mo
ero aHaJIor 10 CYIIECTBY paccMaTpuBalcs yxe B KoHime 30-X TofoB IIpU M3yYeHNN IIPO-
61eMBl pacipefelenns 3aTpaT MeK1y YIaCTHIKaMU IIPOEeKTa, CBA3aHHOTO C Pa3BUTHEM
6acceitna pexn Tennecu. B mporecce paGoThl HaJ DTUM MTPOEKTOM OLLI yzKe C(hOPMY.I-
pPOBaH TaK HasbIBa€MBIN IIPUHIINI OTCYTCTBUA CYOCHAUIL, YTBEPK AAIOMINIL, ITO HIKaKasl
rpylna moTpebuTenell He NONKHA ILIATHTHL MEHDIIe, IeM NOIOJHATEIbHbIE 3aTPaThl Ha
ee obcayxkuBanme (TO eCTh pasHHIla B 3aTpaTax C y9eTOM DTOH KOaduluu u 6e3 mee).

Cwm. 1o sTomy moBoay obzop Straffin/Heaney (1981), Driessen (1988).
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dopmaabHO 3agada pacopenefeHis 3aTpaT MOKeT OBbITh cPOpPMyIHpOBaHa CIenyIo-
M o6pazom. Dyers C:{0,1} — Ry, rae I = {1,2,...,n}, HeybnBatommas GpyHKIHA
satpar, C'(0) =0 n C — npocTpaHcTBO BCeX TaKuX (PYHKINN 3aTPaT. DEIeHUeM ABIs-
etca orobpaxenne ¢ : ('€ C — ¢(C) € RL Tax ato ¢1(C) + ¢2(C) + -+ + p,(C) =
Cle), rme e=(1,1,...,1).

DTy 3aady MOKHO CHOPMYIMpPOBaTL B ele Goxee obiier dopme (CM., Hampumep,
Moulin (1996)). A umemnno, npeamonoxum, aro C : IR{I_ — IR, , mpumdem BekTOp
v = (21,...,2,) € IRi UHTEPIPETHPYETCS KaK BEKTOP CIpOca areHToB Ha MPOJYKT
(yeayry), a OpoAyKT MPOU3BOJUTCA B COOTBETCTBUE C TEXHONOTHEH, KOTOpas OIH-
coBaeTca ¢gpymnknmen sarpar (. B pToM ciaydae permenmeMm sBIseTcsa OTOOpaKeHme

¢:C xR — ¢(C,2) € RL, Tax uTo
991(071;) + 992(071;) +o 4t c,on(C,x) = C(l‘l, .- '7xn)‘

Takoe o6obIenne He TOILKO PACIIUPAET CIEKTP MPUIOKEHIN, HO W, 9TO, Ha HaIll B3TJIAI,
IpeCTABIACTCA TaKKe NOCTATOYHO WHTEPECHBIM, HaeT ellle OAUH BaKHBIN JOBOJ B
MOJIb3Y HEOOXOMMMOCTI PAcCMOTPEHUs KOOMEPATUBHBIX WI'D OOIIEro Buaa (HAmpuMep,
HeYeTKIX WM OOOOIIEHHBIX KOOTEepaTUBHLIX Wrp). O6CYXIeHre pasindaHbiX CIoCO60B
pacipeieleHus 3aTpaT MOKHO HalTh, HampuMmep, B pabore Moulin/Shenker (1994).

UccnenoBatime MHOTOMPOAYKTOBOTO cliydas Havdaloch ¢ paborhl Koammua (Kolpin
(1994)), KOTOPBIN MPETOKIIT XapaKTePU3annio 0G00IIEHNA TaK Ha3biBAEMOTO CEPUITHOTO
MeTO/a paclipejlelleHns 3aTpaT. (Dpu cepuiitioM MeToe arenT | mratut 1/n-yio 9acThb
3aTpaT, HeOOXOMUMbIX A mpousBoicTBa ndy . Arent 2 mratut 1/(n — 1)-yio gacTh
PasHOCTH MeX[y 3aTpaTaMn Ha MpousBoicTBO di + (n — 1)dy w Tem, 9TO 3armraTmr
arent | u 1. 1.). Bepbanbio, meron Koamuua cocTonT B cregyiomeM: Kax 10l KOATUIITI
HOTpeGUTENEN COTOCTABISETCS HEKOTOPOE NMILIUIIITHOE ~ CoIaibioe GpenMs’ (3aTpaThl
Ha TPOM3BOCTBO), KOTOPOE OLLIO OBl PE3YyIbLTATOM, €CIi Obl CIIPOC OGIMIECTBA B IEJIOM
"oTpaxana’ ObI CIPOC WICHOB DTONW KOAIUIINN; DTO OTIpaBHOE GpeMs MCIOAL3YEeTCA [
BLIYUCJICHIA TeX MpaB, KOTOPbIE KOAJIUIINN UMEIOT 110 OTHOIIEHUIO K 3allluTe oT ~3aTpar’;
DTH MpaBa NUMEIOT MPUOPUTETH W KOAIUINA, 06J1a alolas BEICIINM TPUOPUTETOM Pac-
npejieisieT cBoe 6peMs paBHOMEPHO MEXK Iy CBOUMIE “WICHAMHI; OCTABIIHECS 3aTPATHl Pac-
IPEEISIOTCS MEK Y OCTABIINMUCA areHTaMi MOCAeJOBATEALHBLIM TPUMEHEHTEM >TOTO
paBILIa.

B sTom ke komTekcTe H606XO,I[I/IMO YIIOMAHYTBH 3a a1 HeHOO6pa3OBELHI/I}I. qDOpMELJH)—
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Has MOJEeNb TAaKOBa. JPENON0KNM, 9T0 [ — MHOKecTBO ToBapoB (commodities). /s
JaHHoro « € IR{I_, UHTEPIPETHPYEMOTO KaK BEKTOP MaKCUMAIbHOT'O BBITYCKa, OMpee-
aewa gyuxius zarpar C : {x € IR{I_ cx < a} = R', Takas, aro C(Q) = 0. Ywucno
C(x) uATepupeTUpyeTCcs Kak 3aTpaThl Ha MPOW3BOICTBO BEKTOPA BBHIYCKA & .
Mexanmsm 1enoobpazoBanns — DTO PYHKIUA ¢, KOTOpas CTaBUT B COOTBETCTBUE
KazK ol 3ajade mernoobpasosanus (C,«) Bektop P(C,a) € IR!. Dpumepanmu Taxumx Me-
XaHu3MoB sSBIsIoTCs MexanuaM [emmn n mexanmsm Aymana-Illemau. Depsoi naznadaer

BEKTODp LEH, 7 -ast KoopInHaTa KOTOPOT'o €CThb

Shz V(c,a
Shi * (c,a) = 7( (e, )),
¥
rae Sh(-) — 3HaYeHHe KOONEPATHBHOU HIDHI, ompenerseMoll (GopMyIon v(cq.)(S) =

OO\ a%).

Ecmm orpannmanThes sagadamu, B KOTOPBIX (PYyHKIUHA 3aTpaT 6ECKOHETHO Auddepen-
HUPYyEeMbl 1 TAKOBbI, 9TO CYIIECTBYET WHTErpaJ fol C(ta)dt, T0 MOKHO ONMpenennTh Me-
xannsm Aymana-lllemmm, KoTophill HazHa9aeT BEKTOP II€H TaK, 9TO ero I -ad KOOpIuHaTa
eCcTh fol Ci(ta)dt , rne C; — dacTHas mpousBoHasg 1o ¢ -0l Koopaunare. O630p auTepa-
TYPbI, TOCBAMIEHHON aHaln3y ToN Moenn MoxKHo HaiTu B 0630pe fl.Taymama (Tauman
(1988)).

DOCKOIBKY pedb 3/eCh UJeT O HeHOOOPa3OBaHNN, TO YMECTHO ObLIO Obl YIIOMAHYTH
CTOMb BaiKHBIN KJIaCcC TPUIOKEHNH KOOepaTUBHBIX NI'D Kak, MpobieMa IeHoobpa3oBa-
HUA B PEryInpyeMoll MOHOIIOIUN. JOHATHE PEryINpyeMOol MOHOIIONMH BOZHUKJIO B CBA3N
C ABYMA IIPOTHBOIIOJOKHBIMU TEHIEHINAMNI, BO3HUKAIOUMME B CIydae, €CIN TeXHOJOT T
NPOM3BO/ICTBa 0bdasaeT CBOMCTBAMU BO3PaCTAIOMIEN OTJAaq9l OT MacHITaboB ITPOU3BO-
cTBa. B 5TOM caydae TEXHOIOIMYECKN BLITOAHO CIUSAHIE MPOU3BOJACTB B OJHO KPYITHOE
IPOM3BOJCTBO, B pe3yiIbTaTe Wero mnospiseTcs mononoausa. (B.Daymous, [lx.Jancap
n J.Buumr onpenensior oTpacihb Kak eCTECTBEHHYIO MOHOIOINIO, €CIU B ONpeeleH-
HBIX TTpeflesiaX BhITycKa (PYHKIA 3aTpaT cybaaantusia (Baumol/Panzar/Willig (1982)).
ITo onpefeNenne MpaBUILHO A XOPOIIO NH(POPMUPOBAHHOI'O ILTAHOBUKA, TO €CTh Ila-
HOBUKa, KOTOPOMY TOYHO M3BECTHa (PYyHKIUA 3aTpaT. ¥ MJIaHOBAKAa HET MPUIUH 1A
TOro, 9TOOBI MMETh HECKOJIBKO (PUPM, MPOU3BOAAIINX MPOAYKINIO, KOT/a BECh BBIMYCK
MOZKeT OBITE 6oJee JEMEeBLIM CIocoboM ocytecTsier oamon ¢gupmoit (cm. Tirole (1988))).
OHako ¢ ycuIienneM MOHONOIN3allil OTPACIN epecTaeT paboTaTh MEXaHN3M KOHKY PeH-

JURGNYN B sTon CUTYyallull BO3MOXKHEI IBa cnocoba: 1udO NCKYCCTBEHHO CAEPKUBATHL MOHO-
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HOJU3AIINI0, 60 OTAAThH OTPacib Ha OTKYI MOHOIOINN, HO B DTOM cilydae 0TOGpaTh y
Hee TpaBo IeHoobpasoBanua. Tak BO3HWKaeT peryiupyeMas MOHOIMOIUSA: TOCYIapCcTBO
He BMEIMBACTCA B TEXHOJOIMIeCKne MPoBIeMbl, HO B €ro pyKax HaxoUTCA MeHo06pas3o-
BaHweE.

Tpaguuonaeie TOAXOABI K TPObIEMaM PEryInpyeMol MOHOMOIAN CIEIYIOT TpPa,Iu-
[UAM TEOPUN KOHKYPEHTHOTO PHIHOYHOI'O paBHOBecuA. B ciydae mybamdnoro 6gara Mbl
MPUXOIUM K paBHOBECHIO 10 JIWH a0, KOT Ja KaX IbIN areHT UMeeT CBOIO MepCOHATLHYTO
[eHy MyOInIHOro IpoAyKTa U MPU STHX TePCOHATLHBIX TeHaX CIPOC Ha DTOT YOI UIHBIN
IPOAYKT OMHAKOB. B cirywae wiquBuiyarbHOro TpoayKTa (IPOAYKTa WH MBI 1Y aIbHOT O
noTpebaenus — private good) 5To TPUBOAUT K MpaBUIaM IPEJETbHOIO (MapTUHAILHOTO)
EeHOOOpa3oBaHU.

Kooneparupras Teopusa TpUBOAUT K PasindHBLIM TUIAM PEIICHUN, CBAZAHHLIX C IPO-
GJIeMaMy PEryJIupyeMoil MOHOTOANN. B X 9ucie MeToIbl, BKIIOYAIONINE METOABI TEHO-
06pa30BaHms, OCHOBAHHbBIE Ha TPeNelbHON TOTE3HOCTH: paBHOBecue 10 Jlunparo u mo-
JTeBoe paBHOBecme, oGobimaoiee paBuoBecne 1o Jluugamro mas Mogenu ¢ obIecTBEHHBIM
HPOAYKTOM, a TakKkKe KOHKYPEHTHOE PaBHOBECHE, B KOTOPOM KaiKbIH areHT BAajeeT
ONHON W TOW XKe JoJeH OO6IecTBeHHON (PUPMBI B MOJEIH ¢ WHIUBUIYATBLHBIM PO TYK-
TOM. D POBIEMDI CBA3AHHBIE ¢ PETYIUPYEMON MOHOIOMIEN 06Cy K natoTcs B kunre Myrena
(1991).

Caenytormi Kiace mpobieM, THTEPeC K KOTOPBIM B TIOCTETHEE BPEMS TIOCTOSIHHO BO3-
pacTaeT — DTO DKOHOMUIECKUE MOENN CIIPABEIIUBOTO PACTIPEIETEHTS. Y TOMIHEM 31€Ch
TPU MOJEIN: MOJeNb, B KOTOPOH areHThl MMEIT KIACCHIeCKHe MpPeToYTeHns Ha n-
MEpPHOM TIPOCTPAHCTBE TOBAPOB, MOJEIL C €UHCTBEHHLIM TOBAPOM 1~ OIHO-TTHKOBBIME
IPeTOYTEHUAME areHTOB U, HAKOHEI, MO/ ¢ HeJeTUMBIMI TOBADAM.

DadmeM ¢ pacrpeenenns ” conmanbaoro dhouga” pecypcos (social endowment) mex my
areHTaMi ¢ PABHBIME PABaMi Ha HUX (HAPUMeD, pacipeelenne [oJel MexK 1y TPYImon
HACIETHIKOB). D PENOJOKIM, 9YTO €CTh k TOBapoOB W I'pylna arenToB [ . Jpeamodre-
HUA Kak JOro areHTa ¢ € [ onncuBalTCA HEKOTOPLIM OTHOIIEHIEM MpeAnoYTenns R; Ha
IRI_T_ . (Kak mpaBuio, 5T mpemodTeHnsa IpenoraraioTcs HelPEPLIBHBIME, BHITYKILIMI 1
MOHOTOHHBIMI). EcTh Takke conmambupin dpoup ) € IRI_T_ Safada CrpaBeiinBOTO Pac-
npejenenus — »To napa (R, (), npuaem 5Ty Moerh cleayeT OTANYaTh OT CTAHIap THON
MOJIENN, B KOTOPOU KaiKAbIH areHT M3Ha9albHO MMeeT HEKOTOpPOe pacipeleleHus TOBa-

POB MM pecypcoB oblecTBa.
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YKazaHuyo MOJelb MOKHO OOGOraTHTh, €CIN BBECTH BO3MOKHOCTH IIPOM3BO/CTBA,
IpU DTOM BO3HHUKAET MHOKECTBO pasHoo6pasHbix pernenni. Cpean paboT, MOCBAIICH-
HBIX DTUM MOJIEIAM cleayeT ykaszaTh paboTsl Thomson (1988, 1992), Fleurbaey (1995),
Fleuerbaey/Maniquet (1994) nu Maniquet (1996). Dpudem 31ech T0GONBITHO OTMETHTH,
9TO MPOBIEMBI COTIACOBAHHOCTH PACCMATPUBAIOTCS B DTUX MOECAAX HE TOJILKO B CBA3M C
BO3MOKHOCTBIO BaDLUPOBAHNA YHCIa aleHTOB, HO 1 BAPLUPOBAHNEM YHCIa TOBAPOB, € CO-
OTBETCTBYIOMIEN epedOPMYINPOBKOI CBONCTB COIMACOBAHHOCTH peltrernit (cM., Roemer
(1986a, 1986D)).

3aaqy CIpaBeInBOTO PACIpeNeIeHs B SKOHOMIKE ¢ ~ OMHO-TTHKOBBIMI™ TPEITIOYTe-
HIAME MBI TPOUITIOCTpUpYyeM Ha crepyiomieM mpumepe (cM. Thomson (1994)). Dpen-
cTaBuUM cebe, 9TO A BLIMOJIHEHUA HEKOU paboThl (pOPMEUpPYETCA TPyIa U3 TpexX pa-
GOTHUKOB, TIPHW >TOM cyMMapHo morpebyercs T dacoB paboThl. Kaxabill paboTHHK
moJxyvaeT (PUKCHPOBAHHYO MOYACOBYIO OMIaTy, a ero ~meynoBoancTBue” (disutility) o
paboOTHI ABAAETCA BOIHYTON (PYHKIHEN OT 0OTpaboTaHHOrO UM BpeMeHn. Kak pesyrbrart,
€ro TOJAE3HOCTL ABJAETCS BOTHYTOW (PYHKIHEH OT TpeiiaraeMoro mM Tpyjia. Kaxmm
obpaszoM paboTy cilelyeT pacupeieluTh MeX Iy DTUMH TpeMs pabOTHUKAMU, eCIU I10-
MIMO 3PPEKTUBHOCTH HaC BOJHYET ellle U~ cIIpaBelanBocTh . MccreoBanmaMu Mo geaen
STOr0 THIA Moerenl mocBsensl paboTel Thomson (1994), Sonmez (1994), Dagan (1996)
u ap.

3ajlavy CIpaBeInBOIO paclpeleleHus B CATYAllnN ¢ HeJeJUMBIME TOBapaMi B MIPO-
crentenn popMe MOKHO MPEACTaBUThL CAeAYIOMNM obpazoM. EcTh Tpu paboThl, Ha BbI-
HOJHEHNEe KOTOPBLIX ClellyeT Ha3HadYuTh TpexX pabOTHWKOB ONMHAKOBON KBAaJAN(DUKAIINN.
DaboThl He ABIAIOTCA UICHTUIHBLIME U MPEITOYTEHIS PabOTHUKOB OTHOCHTETLHO CO-
veTannn ~paboTa — 3apaboTHas maaTa’ pasauIHbl. JapaboTHas TIaTa MOXKET OBITDH
BbIOpaHa Tak, 9TOOLI KOMIIEHCHPOBATHL aleHTOB B CAydae HazHadeHUsA UX Ha MeHee Keja-
TeALHYIO paboTy, IpUIeM cyMMapHas 3apaboTHas IIaTa JOJKHA HaXOAUTHCA B paMKax
HEKOTOPOTO OIpeleeHHoro 6ompKeTa. Kaknm 06pa3oM cieoBato 66 Ha3HaIUThL paboT-
HUKOB JJiA BBITOAHEHUS DTUX PadoT M KakoBa JoixkHa Oblla Obl OBITH WX 3apaboTHasd
mrata?l Dellenre 3aad 5TOro Thma obcyxgaercsa B paborax Tadenuma/Thomson (1991,
1993, 1995), Aragones (1995) u ap.

Konevno xe HEBO3MOKHO TIEPEUNCINTE BCE N3BECTHRIE K HACTOAIIEMY BPEMEHN TTPIIO-
KEHUA TEOPUH KOOTIEPATHBHBIX UT'D U TeM 60Jiee THITAaThCA MOAPOOHO OMUcaTh Kak 10€ 13

HIX. (),I[HELKO7 npeacTaBiIdeTCA, 9TO NaxKe HpI/IBG,I[GHHBIﬁ CIINCOK MO,I[GJIeﬁ AEMOHCTpPUPYET
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TO OOIMpPHOE MHOT000pa3ne BO3MOKHBIX MPUIOKEHNN TEOPUN KOOTEPATUBHBIX UTP.

B sakmodennn oTMeTnM ele HECKOIBLKO, Ha Halll B3TUIAM, BaKHLIX MOMEHTOB. lax,
HAIpUMep, IPE3BLIYANHO WHTEPECHBIN MOAXO0N K U3YIEHWIO TPUPOALI (PUPMDI, 6a3upy-
IOIINN Ha TEOPUH KOOMEePaTUBHBIX HIp, ucciegoBan T.Uxuumm B Momorpadgun Ichiishi
(1993).

DaKOHEIl MBI ONUIIEM HECKOIBLKO XOPOIIO W3BECTHLIX MOeren, (pOPpMYIHPOBKa KOTO-
pBIX 6a3UpyeTcs Ha MCIOMbL30BAHUE UTD 6€3 TOGOIHBIX MIaTeken.

Opun 3 KraccmIecKnX MPUMeEPOB — WPy PBIHKA, MBI yKe YIOMWHAIN BBIIE. Jac-
CMOTPUM TeTephb APYTYIo Moelh — MoJelhb ¢ mpousBoacTBoM (Boehm (1974)).

JKOHOMUKa, C IIPOU3BOACTBOM OIIUCHIBACTCsA Ha60pOM
Ey = ({X7, 0/, w'jer {Y(S)}scr),

rae X7 C IR* — morpeburerbckoe MEOKecTBO, ! 1 X7 — IR — (PYHKINA TOIEIHOCTH,
w’ € IR¥ — mawanpmbii pecypc arenta j € I, a Y (S) — Texmonormdeckoe MHOKECTBO
KayK IOU W3 Koaquru S . Kcian B manuon >KOHOMUKe He BBOJIUTCS HIKAKIX MEXaHU3MOB,
TO KOONepaTUBHOE IOBECHUE aleHTOB B [, MOXKHO MOAeINpoBaTh ¢ HoMolbio JTO-

urpel V', ompegenseMon caenyomnmM o6pa3om:

V(S) = fueR'FHa'}es € [[X Iy e Y(9):
jes
Z:ch < ij—l—yﬂ‘v’jES:ujguj(xj)}. (4.1)
j€s j€s
Ecan kax1oe u3 MHOKecTB X7 BBINYKIO, Kax1as GYHKINA u’ KBa3WBOIHYTA, & TEXHO-
JOI'msA C6aJIaHCHpOBaHa, TO €CTh OJ KazKI10I'0 C6aJIaHCHpOBaHHOFO ceMencTBa KO&JH/IHI/Iﬁ

B ¢ coorBercTBy0OmUMI BecaM {As }sep MMeeT MeCTO BKIOYCHUE

D AV(S) C V(D)
SeB
To urpa V chanancupoBana, a sHadnT (cM. mampumep, Scarf (1957), Iduishi (1992)),
C-APO DTON UTPHI HEILYCTO.
Caenytommmi mpumep B3aT m3 Champsaur (1975). DaccMOTpUM DKOHOMEUKY € TPO-
M3BOJCTBOM € OJHUM TEPBUYHLIM IIPOAYKTOM, OJHUM KOHEYHLIM TIPOAYKTOM U KOHEY-
HBIM MHOXKeCTBOM [ DKOHOMHUYECKHX areHToB. Bcee koamwmum S C [ ABIAIOTCAS TOTEH-

OUaJbHBIMI IIPOU3BONCTBEHHBIMU €IMHUITaMI 1 MOI'YT IIPOU3BOAUTE B COOTBETCTBUU C
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npomsBoacTBennon ¢gyukiuen ¢ : IRy — IRy, xoTopas mpeamnoraraercs cTporo Bo3pa-
cramoren. Komedusn mpogyKT sSBIAsSETCS MyOAUIHBIM, a TEPBUYHLIN MTPOIYKT — WH/IU-
BUyaIbHBIM. DYHKIHA HONe3HOCTH KaikJoro areHTa u’ : IRi — IR 3aBucur or mO-
TpeGIEHNs W HEPBUYHOTO TPOAYKTA W HOTPEOIEHUs KOHETHONO TTPOAYKTa (MOKHO pac-
CMATpUBaTh, CKaXkeM, B KavecTBe WHIMBUAYAIbHOTO MPOAYKTa — NEHbI'H, & 3HAYNUT,
MOJE3HOCTH aredTa 3aBUCHT OT UMEIOIENCs Y Hero CyMMBI JeHer U KOAUvIecTBa TyOamt-
HOTO TPOAYKTA, KOTOPOE OH MOKET MOTPEOUTH) U SBISETCA HEyOBIBAIONIEN (DYHKIIEN.
DpeanonoxnM, KpoMe Toro, uro w’ € IRy — HavaIbHBIN 3amac (pecypc) mepBUIHOTO
MpOJyKTa y arenTa j. B sxonomMuke HeT HadaabHoTo 3amaca mybamanoro npogykra. Co-

OTBETCTBYIOIIAsA UT'pa 6€3 MOGOIHLIX TIaTekRen V olpenelsieTcs CleayiomnM oGpa3omM

V(S) = queR/FHa}es e R¥: Y o/ <) w,
j€s j€s
Vye S u; < uj(:z;j,g(ij = Zx]))
j€s j€s

Mogens, mpuomumas mmke (cm. Ichiishi (1993)), nmo cymectBy amamormdma mpe-
~ 2 ~ 2 M 2 2
JBIIYINEN, HO Telepb, ITOOBI chaenaTh ~OecmraTubii mpoesn” (free ride) "mmarubiv
(costly ride), cMardas Tem caMbIM KIacCHYECKYIO MPOGIeMy, BOZHUKAIOIIYIO TIPH MPO-
M3BOJACTBE TYONUIHBIX TPOAYKTOB, KOTJa KaiKAbIH W3 areHToB, MPUHUMAIIINX yda-
cTHe B TPOU3BOACTBE MYOGJUIHOTO MPOAYKTa, CTapaeTcsA ~ HEeJOBIOKUTEL B €r0o MpPOW3-
BOJICTBO, TOJb3YACHL MPU >TOM MPOU3BEJCHHBIM BCEMU areHTaMn TPOAYKT, B MOJAEID
BBOJIUTCS KOHTPOIUPYIONUH OpTaf’ . JPEIIOToKIM, 9TO KOATUINA S TPenoraraeT
BLIITH W3 Koaqunuu [ , ecau mocaeqHsas pelnaeT UCnoab3oBaTh Habop =\ MHIMBU LYy alb-
HBIX TIPOAYKTOB. JOCKOILKY YIACTHUKN KOAIUIHE 5 MOTYT ~6eCIiaTHo” TMOIb30BATHCS
I 7
KomaecTBOM §( ¢ I\S(w 2’)) myGImdHOTO TPOAYKTa, MPOU3BEIEHHOI0 KOAIMIIEN
I'\'S, TO KOHTPOJBHLIN OpraH BBIHYKJAET KOAIUIUIO S OCYIIECTBUTEL Nepeaady T0JH
J_ gl
a Eje[\s(w x’) sarpar Koamnunu [\ S, rae Hasorosas craBka o € [0,1] ycramnoiemna
3apafee. D PenoIoKNM, YTO (PYHKIINN MOJE3HOCTEN areHTOB HeyOhIBAOIe I KBAa3UBO-
rHyTBIe, a PYHKIUA ¢ BOTHyTa. Mrpa 6e3 MOOGOYHBIX IUIATEXKeN, MapaMeTpu3oBaHHasd

x| onpejenseTca caeayomnM 06pa3oM:

V(S) = {ueclRYHa'}es € R : Zl‘j < wa —a Z (w' — a™),

j€S jes JEN\S
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v jES:ujguj(xj,g(Z wj—z:zj/\j))—l—

j—inS JES
oY w —a Y (w =) =) )
JES JEI\S JES
6.5 ,Z[OHOJIHeHI/Ie. CymeCTBOBaHI/Ie n eInMHCTBECH-

HoCcTh BeKTopa Illenan

Mpbl gokaxkem 3aech 6€3 0COOBIX MOAPOOHOCTEN CyIIECTBOBAHNE U eJUHCTBEHHOCTH 3Ha-
verus [lemmn (6onee monpo6Ho M., manpumep, Bopoobes (1995)).

Dangem cradata Bekrop llleman mnis xapakTepucTudeckon (pyHKINN BUAa CUR, TJe
c¢>0,a vg — TpocTeNIas XapaKTepucTuIeckas (PyHKINA, T.e. (PyHKINA B2

g 1, ecamm S DR,
vr(S) —
0, B OPOTUBHOM CIydae

Jlerko BUAETH, 9TO 9MCIO PAa3INYHBIX MPOCTEUIINX XapaKTePUCTHIECKNX (PYHKIIN
na | pamo 2" — 1, T.e. dncay menycreix kKoaaunuin. Creayrolnme nBa MpeIoKeHns Mbl
npuBeaeM 6e3 NoKa3aTeabCTB.

Idpemnoxenune 6.5.1. Bee 2" — 1 npocmetiwur xapaxmepucmuyeckur Gynwryuti ma
I aunetino mezasucumot.

Apemnoxenne 6.5.2. /s 11060t rapaxmepucmuueckoti Gynkyun v UMEEN MECTO

eduncmeennoe npedemas.ienue

v = Z Ar(v)vg,

RCJ

ede
Ar(v) =) (=)IBly(g).

SCR

Nubivu croBamu, 3T0 TpeIoKeHe YTBEPK TAET, YTO KaK 1VI0 XapaKTePUCTUIECKY IO
dyukmuio na J MOXKHO TpeNcTaBUTh, I TPUTOM €IUHCTBEHHLIM 00pa30M, B BUE JTUHEN-

HOW KOMOMHAIINY MPOCTEUNX XapaKTePUCTUIeCKnX (PYHKITHH.

Teopema 6.5.1 Fcau vg — npocmetiwan rapaxmepucmuyeckas GyYnKyusL, mo

= ecan 1€ R,

P, (cvp) = { l(fil (6.5.1)

ectm 1 € R
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,ﬂ OKas3aTelabcTsBo. Muoxkecrso R saBisercs OJs1 CVy HOCHUTEJIEM. 303TOMy

o akcuome >(pPeKTUBHOCTH:

Y @i(cvr) = cvn(R) = . (6.5.2)

1ER
HCHO TaKXKe, 9TO IepecTaHOBKa JIOOBIX ABYX HUI'POKOB W3 R HEC McHAEeT 3Ha4YcHUA
XapaKTePUCTHIECKON (PYHKINNT CVR . JOITOMY, IO aKCHOME CHMMETPUN CIeBa B (6.5.2)
BCce cjgaraemMble PaBHBLI APYT APYTY, I MBI OJIyYaeM BEPXHIOID CTPOKY (6.5.1). D aKoHeIT,
BCE UT'POKM, HE BXOAAIINE B R, ABJAAKOTCA B CUR 6OJIB.ELHELMI/I7 1 9TO JaeT HaM HHUXKHIOIO

cTpoky (6.5.1).

CaexcrBue 3 /s npocmetiwet rapakmepucmuuecrkot gywkyuu vp w ¢ >0 P(evg) =

c®(vR) .

JokasaTexabcTBO clenyer HermocpeacTBerno u3 (6.5.1.).
I3 akcroMbl TUHEHHOCTH IIOCIENHEr0 CIeACTBUA BBITEKaeT, YTo HpH Jobblx cgp = 0

TOJKHO OBITH

O crvr) =Y ®(cavr) = > crd(vn). (6.5.3)

R R
DacmpoCcTpannM d>Ty (POPMYIY Ha crydan KodMPUINEeHTOB ¢R € MPOU3BOILHLIMI 3Ha-

KaMMH.
1"

JemMma 6.5.1 Feau v/ u " — zapaxmepucmuueckue gynryuu, a ux pazwocms v - v

MAKIACE A6ALETNCA TAPAKMEPUCTIUNECKOT Gynryuet, mo
O/ =) =d(/) — (). (6.5.4)

NJoxkasaTedbcTBo. Do YCIOBUIO Mbl nMeeM ToxaecTBenno v/ = v’ + (1 —
v"). CnpaBa 37ech CTONT CyMMa [JBYX XapaKTepUCTHIeCKUX (PYHKINN, U M0 aKCHOME

JWHENHOCTH MBI IMEEM

()=o) + 00 — "),
oTKyma u caenyet (6.5.4).

CaexcrBue 4 Dopuyaa (6.5.3) ocmaemes cnpasedausoti, ecau anaru koddduyuenmos

CR NPOUB6OALHBIE, 4 CYMMA Y, CRVR AGAAEMCA TAPAKRMEPUCTRIULECKOT HynKyued.
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HoxasaTeabcTso. UmeeMm

v = ZCRI/R = Z CRVR — Z (—cr)vR.

R R R
cp>0 cpr<0
S,ILGCI) BO BTOpOﬁ CYMME€ BCE€ YUCTa — CR ABJAOTCA IMOJOXKUTEJIBHBIMU, TaK 9YTO BbIYU-

TaeMas CyMMa OKa3bIBaeTCsS XapaKTepuCcTuIecKon (PYyHKIIen. Dod3ToMy 1o demme 6.5.1

®(v) = (Y crrvr) —®(D  (—crvr) =

cRRZO cRR<O
= Y r®(vr)— Y (—er)®(r) =) cr®(v).
CRTZO cRR<0 R

Teopema 6.5.2 Kaxcdas zapaxmepucmuueckas Gynryus umeem wne 6oaee 0dno2o 6ek-

mopa Illenau.

MNoxkaszaTeasncTso. To, 9T0 Kax qas TpocTeNITas XapaKTePUCTHIeCKas PyHK-
s uMeeT He 6omee ommoro BekTopa lleman, crenyer m3 Teopemur 6.5.1. Do, B cmry
npengoxenns 6.5.2, IpousBoibHadA XapaKTepucTudeckas (PYHKIUA TPeNcTaBuMa B BIIe
JMHENHON KOMOWHAIINN MPOCTEUINX €INHCTBEHHLIM CIOCOO0M. JODTOMY M3 JOKa3am-
HOT'O BBIIIE CIeNyeT, ITO KakKJas XapaKTepucTudeckas (PyHKINS nMeeT He Golee 0IHOTO
BekTopa Hlemnn.

DaM ocTaeTcs MoKasaTh cymmecTBoBanue BekTopa llleman mas mobon xapakTepucTu-

qecKou (PYHKIUI.

Teopema 6.5.3 /as a0boi zapaxmepucmuuecrot gynkyuu v wa [ ={1,... n} xomn-

nowenmol 6exmopa lllenau onpedeasiomes dopmyaoi

v(v)= Y (n = IKI);(!IKI ~ D (k) — (B ). (6.5.5)

JoxaszaTealbcTBo. IpoBepuM cHadarxa, 970 BekTop P(v) ¢ KommoneHTaMu
u3 (6.5.5) ynoBreTBopsieT Bcem akcromam [lermrm.
TNoxaxem sdpdextuBHocTh BecTopa P(v). /s sToro paccmorpum

S o= % (n = IKDAT =D ey ey ). (6.5.6)

n!
el el ieKcl
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Bo Bceit aBonnoin cymme Boipaxenne v(K) BerpedaeTcs B poin yMmembimaemoro |K| pas

(mo gweary BXo Al X B K DIeMEHTOB) I Te€M caMbIM MpuobpeTaeT Kod(pPUInenT

(n— |[KD(K|—1)!  (n—|K])|E]!

K] , _ o IRDIRE

n! n!
koropbit npu |K| = n, T.e. upu K = [, odeBuamo, pasen eaunuiie. B poanm xe
BBITHTAEMOT0 OHO BeTpeTuTes n — |K| pas (mo qmeary we Bxogsmux B K

DJIEMEHTOB) I TEM CaMbIM MpHodpeTaeT KodPPUIneHT

(n—|K|= DK (n— KK

n! n!

—(n —|K])

, ecan n #|K|,

u ko>dppunment, 0, eciu n = |K|.

Taxum o6pazom, mpaBas JacTh (6.5.6) pasna v([):

g ¢, (v) =rv(l), (6.5.7)
€]
u BekTop P(1) okaswiBaeTCA >PPEKTUBHBIM.
JpoBepKa aKCHOMbI GoBaHa TPUBHAIbHA. JYCTh B UTDE ¥ UTPOK § ABIAETCS GOI-

BapoM. Torpma ansa mrobon xkoaanmuu K C 1
v(K)—v(K\i)=0
a crefioBaTelNbHO, Kax 1oe craraemoe B (6.5.5) mis ororo ¢ pasuo 0. DosTomy
dw) =0.

JpoBepuUM Telephb aKCUOMY CHMMETPUIHOCTH. JycTh | — mepecranoBka . Takad,
gro v(rK) = v(K) nusa mobon koasumuu K . Torma Bmecte ¢ K koasmmmsa 7K Takke

npoberaeT Bce mogMHOKecTBa [, m Mbl MoxkeM (6.5.5) mepermcaTs Kax

o) = Y PEERIEEIE R ) - v Vi),

C apyromn cropombl, mockoabky v(rmhK) = v(K), n |7K| = |K|, To ni m 7K non
3HAKOM CyMMUPOBaHUA MOXKHO OOPaTHO MepenMeHoBaTh cooTBeTcTBeHHO B 1 1 K . Okon-

qaTeJIbHO MbI IM€EM

o)=Y (0 = IEDMEN= D8 ey (kv 1)) = @iw).

4 n!
KcI
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AxcnmomMa AWHENHOCTH CIeAyeT U3 TOTO, YTO KOMIOHEHTHI BekTopa P (1)
3aBUCAT OT 3HAYEHUN XapaKTEPUCTUIECKON (PYHKINN I/ JHHEWHO.
Taxum obpazom, BekTop P(r) NENCTBUTETLHO ABIAETCA IS XapaKTePUCTHIECKON

¢yuxnnu v BekTopom lllenam, cymecTBoBane KOTOPOTO TEM CaMbIM JOKa3aHO.

6.6 Broinykiablie urpsbl

1. Dycrs [ = {l,...,n) — MHOXKeCTBO UT'POKOB, & ¥ — BBIMYKIas UTPa, T.€. s
mooeix S, T C (1)

o(S)+o(T) S ov(SUT)+u(SNT). (6.1)

MmuoxkecTBO Becex BBIMTYKIBIX UT'P MBI OyaeM obosnadarh depes C. OmpaBnanmeM Ta-

KOMY Ha3BaHUIO MOXKET CIYKHUTHL TOT PaKT, ITO IS BLIITYKION U PEI ~ IEePBEIE PA3HOCTH
v(S+T)—v(9) (6.2)
npu puKcupoBamioM 1 MOHOTOHHO BozpacTaioT mo S . (3amMeTnm, 9To ecian
Ry = Ry
BLITYKJIas (PyHKIHUSA, T. €.

flaz + (1= a)y) S af(x) + (1 —a)f(y)

npu Beex 7,y € Ry m 0 < o <1, To "nepsole paznoctn” >Toll pyHKIAN

fle+y) = flz) (z,y € Ry)

Ipu (PUKCHPOBAHHOM §f MOHOTOHHO BO3PACTAIOT 1O T ).
Cootrorenne (6.2) HaBOANT HA MBICTb, 9TO ¢-SAPO BBIMYKJION WTPHI HemycTo. [lei-

CTBUTEIBHO, MOXKHO 3aME€TUTHL, YTO YCJIOBHUE v

(0(S + {}) —o(5)) T (6.3)

PaBHOCHIBLHO MOHOTOHHOCTH (6.2). YTBepK aenne xe (6.3) o3HadaeT, 970 UTPOKY 1 Iele-

COO6pEL3HO IIPUCOENNHATHCA K BCE OOMLIITIM KoaannuiaM; OTCIOda BbITEKAET CTPEMJICHUE

"3neck m gamee samuch A(x) 1, 6ygeT osmavaTh, 9TO dyHKUHA A(T) MOHOTOHHO BO3pacTaeT MO
epeMeHHOn & .

229



K 00pa30Banmio GOJBITON KOAJIWIINN, OXBATHIBAIOIIEN BOOOIIE BCEX MT'POKOB. JOITOMY
€CTeCTBEeHHO OXKNAaTh, YTO 0Opa3yeTcs MaKCUMadbHasds KOAJUIKA, a MeHbIINe KOAJTUuluu
TOMY He 6yIyT MpensTcTBoBaTh. (lenoBaTerbHo, MOKHO OKUAATH, 9TO C-SIIPO HEIY-

cro.
Teopema 6.6.1 Fecau v € C, mo C(v)#10.

loxkaszarTeabcTBo Begercs no uuaykiun. [as n = 1 nokaswuBaTh Hedero.

D PEITIONOKIM, 9TO TeopeMa AoKasaHa Aai n — 1 wrpokoB. Jycrs [ = {1,....,n},
a T' — koamuuuss m3 n — 1 urpokoB. Torga, B cuiny MHAYKTUBHOTO TTPE/MOIOKEHU,
dpyHKIAA

°(S) =v(SNT)
IMeeT HEIyCTOoe ¢-Aipo, T.e. cymectsyer Takoil Bektop m’ € IRT | wro
m°(S) = v0(9), (6.4)
m®(T) = m°(I) = v°%T) = °(1).
Omupenernm Bexktop m € R, nonoxus

m? e T,
mi = {v([) _o(T), igT. (6.5)

Torga MpI nMeeM
m(l) = > mi=Y m+v(l)—v(T)=
el €T

= mO(T) +o(l)—o(T)=v(I) (6.6)
w s S CT Bcuny (6.4)
m(S) = m°(S) =2 v°(S) = v(9).

Kpowme Toro, muis S ¢ T mut umeem, canras aro T =1\ {io},

m(S) m?(SNT)+my 2
VUSNT)+miy, =v(SNT)+v(l)—o(T) =
v(S\ {io}) + (1) — v(L \ {io}) = v(5),

IpU9eM Tocie/[Hee HepaBeHCTBO B Henotke cienyer u3 (6.3). Teopema noxasamna.

IINIAvAR]

I/I,ILG}I JOKa3aTeJbCTBa 3JeCh NOCTATOTHO IIPO3pavdHa: BBIUT'DBIIT ASIUTCA MEXK Y dae-
HaMMi KOaJnInn T cooTBEeTCTBEHHO HEKOTOPOMY [HeJeXKYy M3 C(UO) , @ BHOBbL IIpHcCO€n-
HAOMEMYCA UT'POKY io BbITINIAYUBa€TCA BCE TO, 9TO OH IMIPUHOCHUT 0OJIBIIION KOoaJ M.

A 5T0 MO3BOMAET TMOMOUTH K CACAYIONIEN KOHCTPYKITHA.
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Teopema 6.6.2 Jycmo

®250CS1CSQC"'CSn:[ (67)
— empoeo so3pacmauas nociedosamenvnocms woaauyud uz I, das xomopoi |S; \
Si—1] =1 npu ecex 1 =1,...,n. Toeda pasencmea

2(S; \ Si—1) = v(5i) — v(Si-1) (6.8)

onpedeasiom wexomopoiti deaenc x € C(v).

loxkazaTeabhcTBO AHATOTUIHO NOKA3ATETHLCTBY HMPEILIIYIIEN TEOPEMBI.

Jporliecc, OMUCHIBAEMBIN TEMOIKON (6.7), TOCTAaTOTHO HATISIEH: TyCcTas KOAJuIs So
3a CYeT BCTYILIEHWS B Hee HOBBIX UTPOKOB MOCAETOBATENLHO YBETNINBAETCA KaK BN Pas3
Ha OJHOTO WT'POKA. ITOT MOPSINOK BCTYILIEHUS ONpeeisieT HEKOTOPYIO HeEPECTAHOBKY
UTPOKOB 7. JepecTaHoBKa 7, COOTBeTCTBYIOMaA (6.7), ONHOZHATHO ONMpeNenseTcs pa-

BEHCTBOM
T(Si\Sii)=i (i=1,....n) (6.9)

JycTh Teneps 7 : [ — [ — HekoTopas nepecTanoBka. fcHO, ITO OHa MOPOK AAET He-
KOTOPBIN TOPANOK UTPOKOB. O603HAYNM MHOKECTBO MEPBLIX (CONTACHO DTOMY TOPSAIKY )

I UTPOKOB depes

ST ={k:m(k) <}
Ecin 7 nomxydeno ms coornomenus (6.7) na ocnoBanuu (6.9), o w3 k € S;, k €
S;\ Sj—1 (mas mexoroporo j < 1) BoITekaeT

m(k) =m(S;\ Sjm) =) =0

Orcroga

ST =5

K3

303TOMy CIIpaBE€NJBa CJIENYIOIasd TEeopeEMa.

Teopema 6.6.3 (Shapley, 1979). Jas woboi nepecmanosku 7 : I — [ deaexwc a7,

3adacaemvlii pacencmeom
Tr-1() = v(57) — v(Si-1), (6.10)

=1

npunadaencum C(v).
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3ameyanwue. Jlerko BugeThb, 9TO
2y = v(Sxry) — v(Srr)-1)- (6.11)

Teopema 6.6.4 (Shapley, 1979). Kaxcdoiii deaesc ™, onucvisaemviii pasencmson 6uda

8

(10), asasemes kpainei mouroti® mnoxncecmea C(v), u 6ce kpainue mouru moeym

obimb NOAYUERDBL TMAKUM NYIMEM.

NloxkaszaTeanbcTBo. MnaoxecrBo C ABIA€TCA OrpaHUIEHHBIM 3aMKHY THIM
BBIIYKIBIM MHOTOTpamankoM B R™. Usectro, (cMm., mampumep, Dokaderrap (1973)),
9TO KpallHue TOYKN MOXKHO ITOIYIATL KaK eJIUHCTBEHHBLIE PEIIeHNA CUCTEMbI 12 ypaBHe-
HUT, Oy YaeMblX N3 HEPaBEHCTB, 3a,al0IINX MHOIOTPAHHIK. ) PU 3TOM HEOOXO, MO ell1e
IPOBEPUTDH, IpUHALIEKAT I HallJeHHble TaKIM 00pa3oM TOYKH MHOTOI'DaHHUKY.

B cuny pasenctsa (6.8) i saganupix @" = uw ST = S; MBI nMeeM
z(9:) = 2(S: \ Sica) +2(Sic1 \ Sic2) + -+ 2(S1\ So) = v(5%),

T.e. ¥ ABIAETCS PellleHneM cucTeMbl n ypasuenuit. W3 paserncrsa (6.10) crenyer, 9To
SBIAETCS €MHCTBEHHBIM PEIeHneM DTOW CUCTeMbl. Jakomnel, mo Teopeme 6.6.3 = € (',

TaK 9TO & ABAACTCA KpalHEU TOYKOU C-AIpa.

DyCTh, Ha06OPOT, T —— HEKOTOpas KpaWHAS TOYKa C-AApa. JaCCMOTPHM CHCTEMY
KOAJIUIINNI
o=o(x)={S C I|z(S) =v(95)}. (6.12)

3TEL cucTeMa 3aMKHYTa OTHOCUTEJIBHO OHepELHI/Iﬁ O6’B€,I[I/IH6HI/I}I n nepecevenns. ,ﬂeﬁ—

CTBUTENBLHO, IycTh 5,1 € o Torga

o(SUT) = z(SUT)=z(S)4+z(T)—z(SNT) =
< o(S)+o(T)—v(SNT)<v(SUT) (6.13)

u, cregoBaTeanio, SUT € o.

Todumo Tak xe goxkaswBaeTcsa, atou SNT € 0. Iycrn

D=S,CcSC---CS,=1 (6.14)

8Touka & HasEIBaeTcA KpalHell TOYKON HEKOTOPOI'O MHOXKECTBAa X , eCIH He CYIIeCTBYyeT TaKIX
pasamanbix ', 2" € X | aro = (¢’ + 2")/2.
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— CTPOro BozpacTarolllas OCIe0BaTEILHOCTh KOATNIU U3 0 , UMeollas HanOOoIbITy o
nmury. Ecim m = n, To mama Teopema gokazaHa. Lcam m < n, TO HalgeTca TaKoe
Sk, 9TO

|Se41 \ S| 2 2.

Jycrn, nanpumep, {i,7} C Sper \ Sk -
BBuay Toro, 9To T Kak KpalH:s TOYKa ABIAETCSA €INHCTBEHHLIM pPEIleHneM CHCTEeMbI
in =v(S) (S€o0), (6.15)
€S

CyIIecTBYET XOTA OBl OJHO Takoe S € o, 9TO (He Hapymias 06H1HOCTM)
1€S, jé¢85.

Mmuoxecrso T = (S U Sk) N Ski1 ABIAETCA DIEMEHTOM O BBHUIY 3aMKHYTOCTH Ce-
MEHCTBAa 0 OTHOCHTEILHO OIepalini obbeuHeHns u nepecedenns. Kpome Ttoro, ars T
IMeeT MeCTO BKJIIOUEHIE

Sk C T C Sk_|_1,
a 9TO HEBO3MOXKHO B CIJIy TOI'O, 9TO (614) — II0CJIe 10BaTECJIbHOCTDb HELI/I6OJIBIHeﬁ OJIMHBL.

DOodTOMY ciydalm m < n HEBO3MOKEH, U TeopeMa JToKa3aHa.

Teopema 6.6.5 Iycmo dynryus v € C maroea, umo das S,T € B, das xomopuvix
S\T#0 uwT\S#0, sceeda uneem mecmo

v(S)+o(l) <v(SUT)4+o(SNT). (6.16)
Toeda ece deaencu x” pazauunvt. B amom cayuae C' umeem poeno n! KPAUuHuT mouvex.

NoxkasaTeadbcTBo. Iycrh MHOKecTBa S u 1 yJIOBICTBOPAIOT YCIOBHAM
TeopeMbl, a T — HeKoTopas Kpauisas Todka (. JOKaKeM, ITO eClIn T — KpPamHsisi
touka C',a S,T € o(z), To mbo S C T, mbo S OT.

=

Nevicreurensho, uz (S) = v(S) u (1) = v(T') Ha ocHoBaHUu CBOUCTB o () caemo-
Bago 661, ut0o T(SUT)=0(SUT) u 2(SNT)=v(SNT). Orcioga B cBOIO ovYepein

BBITEKaJO ObI

v(S)+ o) =z(9)+2(T)=z(



a »1o mpoTuBopednT (6.16).

303TOMy MHOXKeCTBa 113 0'(5}) MOXKHO YIOPAOOYIUTHL TakK:
@ZS()CS1C“‘CSm:[.

Mt YK€ Bugejamn, 9To JOJKHO OLITL M = n u, ¢JaeqoBaTealbHO, COOTBETCTBUE MEK Y

Kpaifiel TOYKON T u cucTeMon (6.7) ABIAETCS B3aNMHO OTHOBHATHBIM.

CaegcrBue 5 Feau v € C u svinoaneno (6.16), mo snauenue [lenau wepor v ecmo

yewmp maxcecmu ¢-adpa C(v).

[llokazaTerbcTBO HEMENJIEHHO CIeNyeT W3 TeopeMbl i (POPMYJIBI, OTPEIEIAIONIEN 3Ha-

vyenne [lerrm.

6.7 3agaum

1. Boraucimre suavenne llemnn cienyroieit KoomepaTuBHON UTPHl Tpex Jauir: v(1) =

0, v(12) =v(13) =4, v(23) =5, v(123) =6.

2. JlokaxuTe, 9TO eCiu KOOTEepaTUBHAsA WIpa Tpex Jull TakoBa, 4To v(i) = 0 s
moboro 1 =1,2,3,u 0 < o(5) < wo(l) aus 10601 Koarnmuu S , COCTOAIIEN U3 IBYX
UTPOKOB, TO IIA N -AApa JU60 TPH DKCIECca, COOTBETCTBYIONINE NBYX-DIeMEHTHLIM
KOAIMINAM DABHBI, TNO0 [IBa U3 HUX PaBHbl, TpeTnil 6omapire. Ecam v(l) < 2v(S),

TO BCEe TpU sKcCIlecCa PaBHEIL.

3. Boramcanre snadenne lemmm crenytormein urpor Tpex awmi: v(i) = 0 gus aoboro
i =1,2,3, v(12) = v(23) = 3, v(13) = 4, v([) = 6. Yro MoKHO CKazaTh O

HemycToTe (WIn MyCTOTE) ¢-Aapa DTOU UTPHL.

4. JlokaxuTe, 9TO €-AAPO UTPhLI TPeX JUIl v, B KoTopoll v(i) = 1 aas moboro i =
1,2,3, v(12) =3.5, v(23) =25, v(13) =3, v([) =4 nycro.
5. a) [lana crenyiomas xkoonepatnsras urpa v: [ = {1,2,3},
v(l)=v(2)=0v3)=1, »(1,2)=0(1,3)=4, v(2,3)=6,v(])="T.
Borancimre BexTop Ilemmr m n -a1po 5TOI UTPHL.
b) Beraucanre n-aapo crepyiomenn koomeparuron urpbl w: [ = {1,2,3},

w(l)=w(2) =w(3) =0, w(l,2)=w(l,3)=3, w(2,3)=>5wl)="1.
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