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NnaBa 10
BCTpeLIa C naeaJibHbiM OMNMNOHEHTOM: TeopMﬂ urp

/1o 3TOro MOMeHTa Mbl pa3bmpanu pas/iMyHble Crocobbl SKCNayaTalUMu YA3BUMbIX MeCT
B CTpaTermax HalMx OMMOHEHTOB. BrosiHe MoXeT 6biTb, YTO B KAKOM-TO MOMEHT Mbl
OKaXKEMCS 3a OJHUM CTOJIOM C MIPOKaMM, KOTOPbIE JlarKe He MOAYMAlT O MoJACTPOMKax
- TOrAa HaM OCTaAHEeTCA TOJIbKO MPOJO/KATb 3KCMNIyaTUMPOBATb MX U FOTOBWUTb CYMKM
Ans aeHer. OAHaKo uyalle BCEro Ham 6yayT MPOTMBOCTOATb KaK cnabble, TakM M
CU/IbHbIE OMMOHEHTbI, HE TOBOPS Y€ O TYypHMpaXx, FAe Y HaCc HeT HMKaKoM
BO3MOHOCTU BbiOpaTb COCTaB CToJla. M B XyJILIEM C/ly4ae Mbl MOXKEM OKa3aTbCA B
Urpe C N0JIbMM, KOTOpPbIE ropa3zio CUJ/IbHEE Hac.

YTo TOraa? Mbl MOXKeEM M Janblue NbITaTbCA C/1 KCM/lyaTauMm, HO 3a TaKMM CTOJIOM 3TO
BpAA /1M OKaxeTcA xopowel wuaeerd. C Apyror CTOPOHbl, 6GO/bLWMHCTBO WMIPOKOB
MCMO/Ib3YHOT 3Ty CTPATErUio NONPOCTY BBMAY OTCYTCTBMA JIyULUMX a/lbTEPHATUB.

Tenepb npeactaBbTe cebe APYyryro cCcutyaumio: Mbl CTOJIKHY/IMCb C OMMOHEHTOM,
KOTOpPOro paHblle HUKorga He BUAEN. U cHoBa MHorue npeanoYyTyT Urpatb B 06bI4HOM
3KCHﬂyaTaLlMOHHOFI MaHepe, nonyTHO nNbiTaACb MNOJIy4YUTb HOBYHO MH(bOpMaLIMIO 7
noACTpPOMUTbCA COOTBETCTBYHOLWNM o6pa30M.

OZHaKO B MOAOGHbLIX C/y4YasiX Mbl PEKOMEHJYEM MCMoJ/Ib30BaTb HECKOJIbKO MHOM
noaxoa. AenCTBUTENbHO, MPOTUB HEM3BECTHbIX MJIM CUJIbHBIX UFPOKOB MMEET CMbICA
BbIBECTM  «CTaHAAPTHYI» CTpaTeruto, TMpuM KOTOPOM Mbl XOTb M  MNOTEPSEM
HE3HAYMTE/IbHYI0 YaCTb OXMAAEMOro BbIMIpbIWA (MO CPaBHEHWUIO CO CTpaTeruen
3KCN/yaTaumm), HO BCE MOMbITKM OMMOHEHTOB 3KCMJIyaTMPOBaTb HAC HU K YeMy He
npuBeayT.

ITOT NoAxoA K MoKepy 6epeT CBOM Hayasa M3 TEOPWUM Urp, NMPUMEHEHWME KOTOPOM Mbl
6yemM M3yyaTb B 3TOM pasgesie KHUru. Bo BTOpOM 4YacTM Mbl roBOpu/M 06 uz2pax M
cmpamezausax - GaKTUYECKM, BCA TEOPUA UIP KaK pas M COCpeAoTOYEHA B 3TMX ABYX
noHATUAX. K cnoBy, AaHHbIM pasgen MaTeMaTUKM BeCbMa OBLUMPEH M NMPUMEHSETCS BO
MHOMMX ApYrMx 06/1acTsaX 3HaHMA. OZHaKO MOCKOJIbKY Halla KHMra MocCBsiLLEeHa Nnokepy,
Mbl He GyJleM 3aTparmBaTb MHOTME MHTEpeCHble Npo6eMbl, KOTOpble M3y4yaeT Teopus
Urp, U COCPeAOTOYMM Ballle BHMMaHME MCKIIYMTE/IbHO Ha TEX ee pasfenax, KoTopble
MOTYT HaMTU CBOE NMPUMEHEHME 3a MOKEPHbIM CTO/IOM.

Kak Bbl MOMeTe MOMHMTb, BO BTOPOM YacTM Mbl Janu cCieayilollee onpeneneHue
MOHATUIO «Urpax:

e [puUcyTcTBYIOT ABa MM 60SIEE YYACTHMKOB

e Kak MMHMMYM OZIHOMY M3 YYaCTHMKOB NpeAoCTaB/iEH BbI6Op A€MCTBUM

e Wrpa ob6nagaeT onpeaesieHHbIM HA6OPOM MCXOI0B AN KaXKA0ro M3 YYaCTHUKOB

e Mcxoa Urpbl 3aBUCHT OT AEMCTBMMI, NPEANPUHATBIX YYaCTHUKAMM



COBOKYMHOCTb A€MCTBUM, COBEPLUIAEMbIX UFPOKOM, U €CTb ONpeaesieHMe cmpameauu,
a «MCX04» Ha A3blKe TeOpMM Urp O3HAYaeT sbinsiamy (pe3ynbraT). Kaxgoe Bo3MOXHoe
JNEMCTBUE MIPOKA HasblBAaETCA CmMpame2uy4yecKUmM BbI60poM (UM CTpaTerMyeckom
BO3MOXHOCTbIO).

lMpumeyaHue om nepesodyuKa: Boinnama (mak:xe scmpeyaromca onpedesieHus
njiamek, B8blu2pbil) ABJIAEMCA K/0YeB8bIM NOHAMuUemM 8 meopuu uzp. OHa
cocmassigem OCHOBY MAK HA3biBaemMoU namexHoU Mampuuybl, KOmopas
2080pum 0 MOM, KakoU pe3y/lbmam noJiydum Kaxobll U3 Y4AaCMHUKOB npu
uz2pe no onpedesieHHOU cmpameauu.

Takum obpa3om, 8biniama ecmb pe3y/ibmam u2pbl NO 00HOU u3 cmpameauu
011 Ka»Kdo2o u3 y4acmHUKO8

lMoacHum u dpyaue noHamusA. Tak, ecau Ha ¢ione Mbl Moxxkem cdenams Kos,
Yek usnu Peli3, mo kaxdoe u3 3mux Jdelcmsuli 6ydem Ha3biBAMbCA
cmpamezau4YyecKUM B8bI6OPOM. A  COBOKYNHOCMb  BbI6paHHbIX delicmsull
(Hanpumep, Konan Ha ¢none u bem Ha mepHe) 6ydem Ha3bIBAMbCA
cmpamezaued.

B KayecTBe npuvMepa AaBaiTe pPacCMOTPUM OAHY M3 MPOCTEMIUMX Urp - «YeTHoe M
HeueTHoe». Y4YacTBYIOT ABa MIrpoKa, KaxAblM M3 HMX NPAYET 3a CMMHOM PYKY U IMGO
Knagetr B Hee 1 py6ab, AM60 OCTaBAsieT MycToM. 3aTeM OHU OAHOBPEMEHHO
PACKpbiBalOT NafloHn. Urpok A BbiMrpbiBaeT 1 eauHMLy, €C/iM CyMMa OKasblBaeTcs
YETHOM, a ero OMNMOHEHT - €C/IN HEYETHOM.

Tabnuua HUKe HasblBaeTcs mampuuyel sbinsam (MM NJIATEXHOM MaTpUUeN) AN
paccmaTpuBaemMon Hamu urpbl. CTpaTermm urpoka b oTpaxeHbl cBepxy, a Urpoka A -
cneBa. Ha nepeceyeHnMM HaxoAAaTCA BbiNaTbl ANA KaXAOro U3 UIPoOKOB (NEpBOM MAET
BbinaaTa ANs Urpoka A, BTOpOM - Anst urpoka b).

Mprmep 10.1 - YeTHOE 1 HeyeTHoe

Urpok b

Urpok A Huyero 1 py6/sib
Huuero (1, -1) (-1, 1)
1 py6nb -1, 1) (1, -1)

Urpbl 06/11aZal0T MHTEPECHbIMM CBOMCTBamMM. HeKoTopble M3 HMX, KaK Hanpumep
«YeTHoe M HeuyeTHoe» mAM nokep 6e€3 pelKa, Ha3biBAOTCA MIpaMu C MOCTOSAHHOM
CYMMOM. B HMX cymMma Bcex BbINiaT BCErga paBHa oOnpejeneHHOM KOoHCTaHTe. Bce
Noo6HblE UrPbl MOXKHO CBECTM K TaK HasblBAaeMbIM U2pam c Hysnesoll cyMmol, rae
C/IO}KEHMe BbINNaT JaeT HoJb. K C/I0BY, MOKEp KaK pa3 OTHOCMTCA K 3TOMY K/1accCy urp.



TakxXe wurpbl MOrytT OblTb hocsiedosamesibHbIMU WAW  OOHOBPEMeHHbIMU. B
PacCMOTPEHHOM HaMu urpe «YeTHoe M HeuyeTHoe», AEMUCTBUS YYACTHUKOB ABNSOTCA
OAHOBPEMEHHbIMM, OAHAKO, Hanpumep, B LIaxmaTax MrpoKM AEUCTBYIOT OAMH 3a
ApyruM. B TeopuM, Mbl MOXEM YNpPOCTMUTb MNOCNe[OoBaTesJibHyl0 MUrpy Ao
OZIHOBPEMEHHOM, 06513aB BCEX MIPOKOB AE€Ta/IbHO OnucaTb CBOM CTpaTernm (BK/OYas
BCE BO3MOMHble JpeBa pelleHuit). OAHAKO pas/iMuMe Mexay 3TUMM [BYMS KJlacCamu
Urp UrpaeT NepBOCTENEHHYIO POJib B TAKOM MOHATMM KaK «CMELLAaHHble cTpaTterum» (Mbl
NMOrOBOPMM O HMX YYTb HMXKE).

Ewe ofHO BaxkHOe CBOMCTBO, KOTOpOEe C/ieflyeT OTMETUTb - CKpbimas UH@opmayus.
310 MHdbOpMaums, KoTopad AOCTYMHa TOJIbKO OrpaHUMYEHHOMY KOJIMYECTBY MIPOKOB.
Hanpumep, B lWaxmatax 06a Yy4acTHMKA 3HAlOT O XOJ€e Mrpbl abCoJIIOTHO Bce. ITO
NETEPMMHUPOBAHHAsA Mrpa, MOCKOJIbKY B TEOPUM Mbl MOXEM MPOCYMTATb Kaxzoe
BO3MOXHOE [IpEBO PELLUEHUIM U Bbl6paTb ONTMMasibHbIM Xo4. C ApYroi CTOpOHbl, HapApl
- 3TO HeAeTepMMHMPOBAHHas Mrpa, HO TOXe C MojiHOM MHdopmaumen. Tak, npu
KaXAOM 6pOCKe Ky6MKOB B [pEBE pEeLUEHUM MNOABAIOTCA HOBble BETBM, OJHAKO
BEPOSATHOCTHAA CTOpPOHA 3TOr0 COGbLITMSA He ABNSETCA TalMHOM ANA MIFPOKOB. MHbIMM
C/I0BaMM, MAeanbHas Mrpa B HapZax He rapaHTUpyeT nobeay WMCKAYMUTENIbHO M3-3a
3/1eMeHTa CJlyYaMHOCTM, MpU 3TOM 3J4eCb HeT WHdopMaumu, KoTopas 6bina  6bl
M3BECTHA TOJIbKO OZJHOMY UIPOKY.

Mokep, B CBOK o4Yepesb, OCHOBAaH Ha CKPbITOM MH(MOPMaLMM, NMOCKOJIbKY 3HAHUE PYKM
OMMnoHeHTa aBnsetca «paanem» AnA n060oro Urpoka. TakMm o6pa3oM, B MOKepe Halla
Le/b 3aK/II0YAETCA B U3BJIEYEHWMM NPUBBIIM C MCNOJIb30BAHMEM CKPbITOM MHpOpMaLmu.
CaMasa BarkHaA 4epTa NOAOGHbIX UFP 3aK/IIOYAETCA B TOM, YTO OHM MOFYT COAep:KaTb
CcMewaHHble cmpameauu. NHbIMM C/IOBaMM, 3TO CTpaTernm, KOTopble JOMyCKaloT ABa
Wnn 6onee AENUCTBUM B OTAENbHO B3ATOM CUTyauuu (Hanpumep, «pens 20% pas, dong
80% pa3). CMeLaHHble onTMMaJibHble CTpaTerMm NpUCyLLM TOIbKO NocaeaoBaTesibHbIMM
Mrpam, a TaKKe Urpam C HEMOJIHOM MHOPMaLMEN.

B 3ToM rnaBe Mbl 6yaem M3y4yaTb MIpbl C HYJIEBOM CYMMOM C ABYMS YYaCTHMKaMM
(Hanogobue «YeTHoro U HeyeTHOro»), MOCKONbKY C TOYKM 3PEHUA TEOPUU UIFP UMEHHO
OHU ABNAITCA Hambosiee MHTEPECHbIMM M MOKa3aTeslbHbiIMU. Kak Mbl yxe oTMmevanu
Bbille, CYMMa BbIMJIaT UIPOKOB OyAeT paBHA HY/0 - UIPOK A BbIMrpaeT CTOJIbKO e,
CKOJIbKO Mrpok b npourpaet, n Haob6opoT. [puBegeHHOE HMXKe onpejeneHve ANA
«OMTUMAJIbHbIX CTpaTerni» MPUMEHMMO TOJIbKO A UFP C HYNEBOM CYMOWM C ABYMSA
y4aCTHMKaMM.

BeegemM noHATMe napbl cmpameauli - 3T0 COBOKYMHOCTb CTpaTermi Mrpoka A u urpoka
b. B urpe c HyneBOoM CyMMOM napa cTpaTerMi CYMTAeTCs ONMUMAJbHOU, €CNU HU
OAMH M3 WUIPOKOB HE MOXKET YBE/IMUYMTb CBOE MATEMATUUYECKOE OXMAAHME MyTEM
OZIHOCTOPOHHErO0 M3MEHeHMsA CBoel cTpaTermu. CTpaterns Ans OAHOrO U3 UIrPOKOB
CYMTAETCA ONTMMAJIbHOM, €C/IM OHa BXOAMT B /It06YI0 M3 Map ONTMMasIbHbIX CTpaTermm.

MpeAacTaBbTe, 4YTO Bbl MrpaeTe MPOTMB CBepxyesioBeKa. AN yao6CcTBa, Mbl Gyaem



HasblBaTb €ro udeasibHbiM onnoHeHMoMm. OH 3HaeT abCo/IlTHO BCE O BALLEM Mrpe M
BCerga AencTByeT NpOTMB Bac MO CTpaTerMm MaKCMMasbHOM 3KCrJyaTaumu. Ecium Bbl
pelwmnTe U3MEHUTb CBOK CTPATEruio, MAeasbHbIM OMMOHEHT Cpasy Ke MOACTPOUTCS M
MPOAO/IKMT  BaC  3KcnayatupoBaTtb.  CTpaTerns, o6nagawowas  Hambo/bLUMM
MaTeMaTMYECKMM OXMUZAAHMEM MPOTUB TaKOrO MIPOKA, M Ha3blBA€TCS OMNTUMAJIbHOM.
MHbIMM CIOBaMM:

lMapa onmumanbHbix cmpameaul BKJIw4Yaem 8 ceba cmpameauu, Komopble
MAKCUMaJIbHO 3KcnJyamupytom opye dpyaa.

CTOMT OTMETUTb, YTO Mbl C 0COGOM TLATENBHOCTLIO BbIBE/IM  OMpeaesieHne
ONTUMA/IbHOCTM A8 LieNer 3TOM r/1aBbl, MOCKO/IbKY MHOTME HAyKWU BKJIQJbIBAOT B 3TOT
TEPMUH HECKOJ/IbKO MHOM CMbIC/I. 3[1eCb M fasiee Mbl 6yeM MCMO/Ib30BaTb Ero TOJIbKO B
OMMCAHHOM BbILLIE Y3KOM KOHTEKCTE U TOJIbKO NPUMEHUTE/IbHO K CTPaTErUsIM.

3/€ecb CTOUT caenaTb BarKHYIO OrOBOPKY, XOTA Mbl M CKas3asM, YTo 6yJemM NMPUMEHSATb
TEPMUH «OMTMMaJIbHaA CTpaTerus» TOJIbKO K Mrpam C Hy/J1eBOM CyMMOM. [leno B TOM,
YTO Mbl MOXXEM BbIBECTW CTpaTermu, npu KOTOPbIX HU OAUH M3 UIFPOKOB HE CMOXKET
YyNydYWMTb CBOE OXWAaHMEe M [N WUrp C NJaBawolerd CYMMOM, a TaKxke
MHOrOmMo/b30BaTeNIbCKUX urp. CTpateruu, yAOBNETBOPANOLIME ISTOMY YCJIOBUIO,
Ha3blBalOTCA pasHosecueM Hiwa. [loKa3aHo, YTO BCE Urpbl C 6O/IbLUMM KOJIMYECTBOM
YYaCTHMKOB C KOHEYHbIMM MaTpuLamM BbiNaaT 06/1a4aloT Kak MUHMMYM OZHOM TOYKOM
paBHoBecus. bonee Toro, B HEKOTOPbIX Urpax TOYEK PaBHOBECMA HACTOJIbKO MHOrO,
YTO MX aHa/M3 CTAaHOBMTCHA MPAKTUYECKU HEBO3MOMHbIM. Mbl elle BepHeMcA K 3TOM
TEME B MATOM YACTU HALLEMN KHUTN.

OnTMManbHble CTpaTerun B u2pax ¢ Hysaesol cyMmMol ¢ OBYMSA U2pOKAMU o6najaatoT
cneayLlmM1M CBOMCTBAMMU:

e Ec/un ycnoBus mrpbl A0ONYCKalT MCMONb30BaHWE CMELLAHHbIX CTpaTermm (Mrpok
MOXeT Bbl6paTb aencteue X B 60% cnyyaeB, a agemcteue Y - B ocTaBlumxca 40%),
TO BCErJa MOXKHO BbIBECTM Mapy ONTMMaJIbHbIX CTpaTermm.

e Kak cneacrteme, ecnim onTMMasbHas CTpaTerms COAEPXKMUT B Ce6E CMELLaHHYHo
cTpaTtermio, T0 BCe ee BeTBU AO0/KHbl MMETb OAMHAKOBOE OXMAaHWEe NpPOTMB
ONTUMANIbHOW CTpaTerun onnoHeHTa. [l03TOMy ONTUMalbHble CTpaTerMu B
NoKepe HMKOrAa He NoApa3yMeEBAlOT COBEPLUEHME AENCTBUM, KOTOPbIE KEPTBYIOT
YacTb MaTeMaTMYeCKOro OXMAaHus B  ONpeAeNeHHOM CuTyauuu  paau
«3anyTblBaHMA» OMMOHeHTa. Ec/aM HaMAeHHas HamMM CMellaHHaa cTpaTterms
NoApa3yMEBAET HECKOJIbKO JIMHMIA po3bIrpbilla B pasfiavye, BCE OHWU OByayT
o6nagaTb OAMHAKOBbIM MaTEMATUMYECKMM OXMAAHMEM. B NpOTMBHOM Ciy4ae Mbl
MOrM Gbl MPOCTO Ha4yaTb Mrpatb MO JIMHUM C 60/Iee BbICOKMM OXMAAHUEM, U
TakKMM 0OpPa3oM Y/yulMAM Obl CBOKO CTpaTermio, MNpM TOM, 4YTO CTpaTerus
OMMOHEHTA OCTAHETCA HEM3MEHHOW (Y4TO MPOTMBOPEYMT  OnpeAeNeHUIo
OMTUMANIbHOM CTpaTermm).



Yacto B 0O4eHb NpOCTbIX HUrpax oOnTunMasibHaA CTpaternmAa rapaHTUpyeT HaM Jinlib
HynieBoe oOXunaaHue. 10 nponcxoamT wm3-3a TOro, 4YTO TaKHUE€ WUrpbl MOJIHOCTbIO
CMMMETPUYHDI.

BepHemcs K Haluen mrpe «YeTHoe u HeueTHoe». MepBoe, YTO CTOUT OTMETUTL - B HEM
UIFPOK A AO/IKEH CTapaTbCA NOBTOPUTb CTPATErMio CBOEro OMMOHEHTaA.

lMpumeyaHue nepesodyuka: U2poky A Heob6xoOuMO nosmopume cmpameauro
C80€20 onnoHeHMa, NOCKO/IbKY 8 MAKOM CJly4ae cymMma pyK 6ydem pasHa
yemHoMy 4qucsy. Hanpumep, ecsiu u2poK b pewaem ocmassisimb CBOK PYKY
nycmol sce2da, mo u2pok A 0o/ixkeH desiamb MO e camoe.

OAHAKO CylEeCcTByeT HECKO/IbKO MNoAaxodoB K 3ToM wurpe. [lepBbiM, €CTeCcTBEHHO,
npeanosaraet, YTo y4yaCTHMKM 6yayT CTapaTbCA «MNepeAyMaTb» ApYyr Apyra, W Torga
MPEMMYLLECTBO MOJYYUT TOT, KOMY Jlyyllle YAaeTCA YUTaTb MbIC/IM CBOEro OMMOHEHTA.

OAHaKo AaBamTe NpeanosiokMM, YTO MIPoK b 3HaUMTENbHO YCTynaeT CBOEMY BU3aBU M
Yy TOYHO HE CMOXEeT MnpejacKasaTb ero AemcTBusA. TorJa OH MOXET 06paTUTbCA K
OMTUMaNbHOM CTpaTermm - ANA 3TOr0 JOCTATOMHO HAMTM CTpaTermio C MakCUMaslbHbIM
MaTEMATMYECKMM OXMJAHMEM ANA CAy4Yas, Korja emy MpOTMBOCTOMUT WeasbHbIM
OMMOHEHT.

ANa Hayana Hy>XHO OTMETWUTb, YTO MrpoK b MOXeT urpatb Mo 060U CMeLLaHHOM
cTpaTermm, cocrtosillen M3 X% caydyaeB, Korga OH OCTaB/sifeT pyKy nyctoM, u (1-X)%
C/lyyaeB, Korja OH KnajeT B Hee oAuH py6sb. O4eBMAHO, YTO YMCTble CTpaTermu
(paKkTHMUEeCKM ABAAIOTCA YACTHbIMM C/lyYasMM CMELIAHHbIX (Fr4€ OAHO M3 AEMCTBUM
cosepluaeTca 0% pas).

Mbl MorsiM 6bl MOCYMTaTb MaTEMATMYECKOE OXMAAHME AN KaKAOWM BO3MOMKHOM
KOHTpPCTpaTerum urpoka A (KOTOpOro Mbl OyaemM cuMTaTb MAeasibHbIM OMMOHEHTOM),
OZHAKO, KaK Mbl YKe MOoKasa/sM BO BTOPOM r/laBe, HaMIyULIMK pe3ynbTaT MOXKET 6biTb
JIOCTUIHYT, €C/IM OH BYyJeT ClefloBaTb HEKOW YMCTOM CTpaTeruun. Tak, Hanpumep, emy
cnepyeT BCerga Knactb B CBOK PYKY OAMH py6/ib, KOrjga ero OnmnoHeHT AenaeT To Xe
camoe 6onee yeM B 50% cnyyaes.

Ucnonb3ysa ypaBHeHuWe 1.11, nonyuyMm opmysly MaTemMaTtMyecKoro OXMAAHWUA ANA
urpoka b, ecam oH ocTaBNISET CBOI PYKY NyCTOM 6oJiee YEM B MOJIOBUHE CJlyYaeB:

lpumeyaHue om nepesodyuKka: 30ecb «x» 03Ha4Yaem npouyeHm pas, Kozoa
uzpok b ocmasnsem csoo pyky nycmol. Bce ypasHeHus aHa02u4HbIl VKe
paccmMompeHHbIM 8 npeodbidyweld 4Yacmu KHueu. OHu npednosiazarom uzpy
npomug udeasbHO20 ONNOHeHmMa, kKomopbild 6ydem u2pamb nNo 00OHOU U3
yucmsbix cmpameauli, MaKCUMAJIbHO 3KCNJlyamupyowux cmpamezauto u2poKa b.



<B, x> 0.5>=(-1) (x) + (1) (1-x)
<B,x>0.5>=1-2x

Ero oxkugaHue B ciiyyae, Koraa OH KJaAeT B PYKY OAMH py6/ib B MOJIOBMHE CyYyaeB
WM Yalle:

<B, x<0.5>=(-1) (1-x)+ (1) (x)
<B, x < 0.5 > =2x -1

Kak Bbl MoOXeTe 3aMeTuTb, O)KMﬂ,aeMbll\;i BbIUIpbIlLl MIPOKa B npoTnB MAeaJibHOro
OMNOHEHTa MNMOYTHU BCerAa OKaxeTCAa OoTpHuuaTE/IbHbIM.
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PucyHok 10.1. OxunpgaHuve urpok X B urpe «4etHoe n HeyetHoe»

Tak, Korga x > 0.5, «1- 2x» MeHbLUe HYJA, TO e caMoe NMPOMUCXOAMT U C «2X-1» NpU X
< 0.5.

OpHako B Touke X = 0.5, OMMOHEHT MOXKeT AenaTb 4YTO YrofHo, MNpuM 3TOM €ro
MaTeMaTUYECKOE OXMAAHUE HMKAK HE U3MEHMUTCA:

<OnnoHeHT, nycTtas pyka> = (-1)(0.5) + (1)(0.5)
<OnnoHeHT, nyctaa pyka> =0

<OnnoHeHT, oauH py6nb> = (-1)(0.5) + (1)(0.5)
<OnnoHeHT, oauH pybsb> = 0

JTO HauMBbIClLlEE OXMAaHME, Ha KOTOpo€ MIpoK b Moxert paCCynTbiBaTb MNpOTHUB



MAeasibHOro onnoHeHTa. TakMM 06pasoM, ONTMMAJIbHAs CTPATErns ANs HEro COCTOMT B
TOM, YTOGbl OCTaB/IATb CBOK PYKY nycTtoi 50% pa3, a ocTanbHble 50% - KnacTb B Hee
OAMH Ppyb6sb. B 3ToM c/iyyae OH rapaHTMpyeT ce6e Hy/neBoe OXMAaHuMe BHE
3aBMCMMOCTM OT CTpaTerMm onnoHeHTa. [lpu 3ToM o6s3aTeslbHOoe YyC/loBUE -
CNyY4aMHOCTb BblGOpa AEMCTBMSA. 34€Cb OH MOXKET 06PATUTLCA K MOHETKE, KOCTAM MU
K€ K OCUMNAUMAM YacTUL M PaIMOAKTMBHOMY pacnajy, €c/M OH MNo-HacTosALeMy
XOYeT U3beKaTb IKCryaTaumm.

Mpumep 10.2 - KaMeHb, HOXHMLbI, Gymara

Tenepb JaBanTe 06paTMMCA K TMOXOXEM, HO HECKO/IbKO 6o/siee CNOXKHOM urpe -
«KameHb, HOXHMLbI, 6ymara». B HeM KaAabl M3 YYaCTHMKOB MOXKET MOKasaTb JIM60
KamMeHb, /IM60 HOXHWUbI, AM60 6ymary. [naTekHas maTtpuua Ans Hee BbIriaaut
cneayolmm 06pasom:

Urpok b
Urpok A KameHb | bymara | HOXXHMUbI
KameHb (0, 0) (-1, 1) (1, -1)
Bymara (1, -1) (0, 0) (-1, 1)
HoxXHUUbI (-1,1) (1, -1) (0, 0)

B 3ToM KHMre mbl 6yaeM MMeTb [1e/10 NPEMMYLLECTBEHHO C UrpamMu C HYJIEBOM CYMMOM.
Ecnm e Ha Halwem nyTM MonajeTcs urpa, rae CyMma BbiNiaT HEe paBHa HYJt0, Mbl
cneuyanbHO NMOACHUM 3TO.

lMpumeyvyaHue om nepesodyuKa: ABMOpPbI NOCHUMA/IU BAXKHbIM COe/1amb Maxkoe
3ameyaHue, NOCKOJIbKYy npocmeliwue uzpbl ¢ Hy/s1esol CyMmMol CUMMempPUYHbI,
U Mbl MOXeM B8 njamexHoU mampuue yKasbiBame B8bINJIAMbI He 019 06oux
Y4acmMHUKOB, @ MOJIbKO 018 00H020, NOCKO/IbKY BbinJiama 01 e20 ONNOHeHMa
6ydem mo4YyHO Makou e, HO C NPOMUBONOJIOXHbIM 3HAKOM.

JTa MaTpmua MAEHTUYHA TOM, YTO Mbl MPUBEIU BblliE, OHAKO Ternepb BO BCEX AYeMKax
Mbl YKa3bIBaeM TOJIbKO BbINAaThl 418 UrPoKa A:

Urpok b
Urpok A KameHb | bymara | HoXKHMUbI
KameHb 0 -1 1
bymara +1 0 -1
HorKHuLbI -1 +1 0

Ecam urpok b xo4eT rapaHTMpoBaTh cebe Hy/neBoe OXMAAHME, OH MOXKET MPUMEHATb

cTpaTeruio {1/3,1/3,1/3} - €€ MOXHO BbIBECTM TOYHO TaKKe, KaK OMNTUMaJIbHYIO
cTpateruio ana «YetHoro u HeyetHoro». Torga BHe 3aBMCMMOCTM OT TOro, 4to byaet



MOKa3blBaTb UIPOK A, OH BbiMrpaeT 1 eamMHULy 1/3 pas, npourpaet 1 eauHULy 1/3 pas,

a ocTaBLIMecs 1/3 6yaeT HuubA. Jlwobas gpyras cTpaterms AacT BO3MOMKHOCTb
naeanbHOMY OMMOHEHTY 3KCMJ/lyaTMpPOBaTb €ro CTpaTermio.

B nogo6HbIX Mrpax y uAaeanbHOro OMMOHEHTA YacTO eCTb Bbl6OpP M3 HECKOJ/IbKMX
cTpateruMi skcnayaTauum. OAHaKO Npu HEKOM cTpaterum S (Co CTOpOHbI Mrpoka b)
AOCTUraeTcs moyYka 6e3pasiuyus, rae MaTeMaTUYecKoe OXMAaHWe pas/IMyHbIX
CTpaTerMyeckmMx BblGOPOB AN WMAeaslbHOro OMMOHEHTAa CTAHOBMUTCSA OAUHAKOBBIM.
MHbIMM C/I0BaMM, OH CTAHOBMTCA 6€3pas/iMyHbiM K BblIGOpY CTpaTerum 3KCrjayataumu.
TakuM 06pasom, cTpaTterma aAns urpoka b B Touke 6e3pasnmumsa 6yaet onTMmasibHOM.

MoyeMy 3TO MOHATME TaK BarKHO? (DaKTMYECKM, TOYKa 6Ge3pas/iMyMsa Mo3BOJISET Ham
FrOBOPMTb O TOM, UYTO Mbl YK€ HMKAK HE MOXEM Y/YYlMTb CBOK cTpatermio. Kak Bbl
MOEeTe MOMHMTb, OAHMM W3 TpPebOBaHMM K ONTUMANbHOM cTpaTerMmM 6biia
HEBO3MOXHOCTb O/IHOCTOPOHHEIO YBEJ/IMYEHUA OXMAAHMA No6bIM M3 MrpokoB. Koraa
Hallemy OMMOHEHTY BCE paBHO, KaKyl CTpaTermio MNPUMEHSTb (Kak B TOYKe
6e3pa3/iuma) 3TO YC/IOBUE HE MOXKET BbiTb HapyLLUEHO.

lMpumeyaHue om nepesod4uka: 3mom ab3ay o4YeHb BaXeH O0/19 NOHUMAHUS
oNMUMa/bHbIX cmpameaull. Ana obwbAacHeHua A 6ydy ucnosib3osamb U2py
«YemHoe u HeyemHoe», mak KakK oHa HEMHO20 npouje.

CHa4ana ommemum, Ymo Npu NOUCKe onMuMaJibHoU cmpameauu Mbl Bce2da
dymaem, Ymo uzpaem npomus «udeasibHo20 ONNOHeHMa», KOmMopbIl 8 KaXKobil
MOMeHm BpeMeHU 3Haem O Hawel cmpameauu U 3Kcnjayamupyem ee
coomsemcmasywum ob6pasom.

Kak yxe 6bi10 ommeveHo npu pa3bope uepbl «YemHoe u HevYemHoe»
Hauny4wel cmpamezuel 3KcnJyamayuu, Ko20a Mbl MOYHO 3HAeM, 4Ymo
desiaem Haw ONNOHEHM, ABJIAEMCA HeKas 4yucmas cmpameausd. B «Yemuom u
HeyemHom» makux 4Yucmbix cmpameauli 6b1/10 dse: B8ce20a oCmMas/iimb PYKY
nycmol uau 8ce20a Kiacmb 8 Hee pyb/ib.

B mouke 6e3pasnuyvus (0n4a mol uepbl 3mo 6bi1a moyka 0.5) udeasibHoMy
ONNOHEeHMy CMAaHOBUMCSA 8Ce PABHO, NO KAKOU U3 3mux 4ucmbix cmpameauli
uepams. /JelicmsumesibHO, 8 3mMoOlU MOYKe OXudaHue om Kaxdol U3 HUX
00UHAaKoB8O, MO U pasHuuybl coscem Hem. TaKum o06pas3om, udeasibHbIl
ONNOHEHM He MOXXem Y/Iy4WuUMmb CBO0 Cmpamezuto.

Ana Hac xe mouka 6e3paszauqua 6ydem 3HAYUMb, YMO €C/IU Mbl XOMb
HEeMHO20 OMKJIOHUMCA om makoli cmpameauu, mo udeasibHbll ONNOHeHmM
MOMEHMANbHO 3MUM  BOCNOJIb3yemcs, B8edb B8 IMAKOM C/y4ae ee2o
cmpameauyeckue onuyuu 60/blWe He 6ydym pasHbl NO MAMEMamu4ecKOMYy
oxkudaHutw. lMpowe 2080pA, U Mbl 8 3MOU MOYKe MAKXKe HUKAK He MOXKeM



viyduwiumsb CBOHO Cmpameauro.

B umoze, 8 mouyke 6e3pasnuyus Mbl NOJYHUU 2/1aBHOe ycsosue O/ napbl
ONMUMGAJIbHbIX Ccmpamea2ul - HU OOUH U3 Y4YaCMHUKOB8 U2pbl HE Moem
y/Iy4WUmb C80K Cmpameauto 8 00HOCMOPOHHEM NOPACKe.

/laBaliTe pacCMOTPUM HECKOJ/IbKO YCJIOXKHEHHYI0 Bepcuio Mrpbl «KameHb, HOXHMUDI,
Bymara», rae 3a BbIMIpbill C HOXHWLAMM MIPOKY NpuuMTaeTca 60oHyc. HasoBeM ee

«KamMeHb, HoxHuupbl, bBymara (S)». HoBasa nnatexHaa matpuua npMmeT BUA:

Mprmep 10.3 - KameHb, HoxkHULbI, ByMara (S)

Urpok b
Urpok A [KameHb |bymara |HOXHMLbI
KameHb 0 -1 +1
bymara +1 0 -2
HoxHuupl -1 +2 0

Tenepb cTparterus {1/3,1/3,1/3} MOXET 6blTb 3KCM/lyaTMpOBaHa OMMOHEHTOM,
urparowmm no {0, 0, 1} - Takaa cTpaTtermsa obecneymt eMy MaTemMaTUyecKoe OXKunaaHue
B +1/3. OfHako UrpoK A MOXeT rapaHTMpoBaTb HyJ/ieBOE OXMAaHue, ecniv caenaet
CBOEro OnmnoHeHTa 6e3pa3/IMyHbIM K BbIOOpY CTpaTermyeckoro BapuaHTa.

MycTb cTpaterna urpoka A - Hekasa {a, b, ¢} (a - KameHb, b - 6ymara, C - HOXHMLbI).
Torpga OH [JO/MKEH CTPeMUTbCA CcAeNaTb MaTeMaTMYeCcKOoe OXMAAaHMEe OT pasHbIX
cTpaTerMyecknx BblGOPOB ANA urpoka b oanHakoBbIM. Mcnosb3lyem ypaBHeHue 1.11,
MNOJTYYMM:

<b, kameHb> = (0)( @) + (-1)(b) + (1)(c)
<b, KameHb>=cCc - b

<b, Bymara> = (1)(a) + (0)( b) + (-2)(c)
<b, 6bymara> = a - 2C

<b, HOXHUUBI> = (-1)( @) + (2)(b) + (0)(c)
<b, HOXHMUbI> = 2b - a

Mbl MOXEM COCTaBUTb CUCTEMY YPABHEHWI U PELLIMTb €€ /I KaX/0ro U3 HEM3BECTHbIX.
2b=2c, 4TO haKTUYECKM paBHO CTpaTtermu {1/2,1/4,1/4}. Mbl Take
MOMEM KOCBEHHO [I0Ka3aTb, YTO 3TO ONTMMasibHas cTpaterusa. Bo-nepsbix, «KameHsb,
HosHMUpbl, Bymara» - CMMMETpUYHas Mrpa, Tak 4TO MIPOK A MOXET MCMoJ/ib30BaTh B
TOYHOCTM TaKYIO K€ CTpaTeruio, Kak 1 ero onmnoHeHT. MOCKO/IbKY CyMMa BbiMaaT paBHa
HYJ/I0, HA OZIHAa CTpaTerus B TaKOM C/lydae He 6y/eT MMETb NPeMMyLLecTBa (OXMaaHue

Monyuum a =



060MX Y4aCTHMKOB GyaeT paBHO Hy0). Ecam 6bl 3TO 6bI1I0 HE Tak, TO Urpa obnazana
6bl HeHyneBoM CymMmoM. TakuMM 06pa3oM, HaMAeHHas HaMu CcTpaTervsa fABAseTCS
ONTUMA/IbHOM.

Kak Bbl MOr/iM 3aMeTUTb, XOTS HOBAs Mrpa WM npejsaraet AonoJHUTENbHbIM GOHYC 3a

BbIMIPbILL C HOXHWMLUAMM, ONTUMAJbHas CTpaTerns OTHIO[b He OTJaeT MM
npeanoyteHne. Korga npuBMAa Mrpbl  MOOLWPAIOT  OnpejaesieHHoe  JeNCTBue,
ONTUMaJibHble CTpaTerMm TpebylT He TNPUMEHATb €ero vaue, a wurpatb B

NMPOTUBOMOJIOXKHOM MaHepe. B nokepe, Hanpumep, 3TOT NApaZoKC MPOSABSETCA B TOM,
yto B 60/blIMX 6GaHKax Ham cneayet 6nedoBaTb pexe, MNOCKOJIbKY LEHHOCTb
ycnewHoro 61eda cylwecTBeHHO Bo3pacTaerT.

B paccMOTpeHHbIX HamMM Cinyyaax BCe cTpaTerMyeckme BapuaHTbl UMEIM OAMHAKOBYHO
CUNTYy - OHM ABAASIMCb KJOYEBBLIMMU 3/IEMEHTAMM CTpaTermm MAM KOHTpcTpaTeruu. lMpu
3TOM HM OAHa onuma He 6bl1a HACTONIbKO C/1aboM, YTO Ham 6bl MPULLIOCL B NPUHLMME
OTKasaTbCA OT ee MCMnosb3oBaHMA. OAHaKO B 60/1ee C/I0XHbIX Urpax Takoe ciyyaeTcA
A0CTaTouHO yacto. Ctpateruns S HasbiBaeTCcA JOMUHUpPYeMoU, eCn CyLLeCTBYeT HeKas
cTpaterns S, ANA KOTOPOM BEPHO HEpPAaBEHCTBO <S> > <S> Ana Bcex cTpaTerunm
OMMOHEHTa M <S> > <S> xoTA 6bl ANA OAHOM CTpaTernM OnnoHeHTa. B Takux ciyyasx
TaKyXe roBopsT, 4Yto S' doMuHupyem S. He CTOMT nyTaTb 3TOT TEPMMH C JOMMHALMEN B
nokepe.

JTO onpegeneHue AOMKHO OblTb MHTYMTMBHO MOHATHO - €C/AM Yy Hac eCcTb JBe
CTpaTermyeckme BO3MOXKHOCTM, NPUYEM OAHA U3 HUX B OONbLUMHCTBE C/lydaeB uUMeeT
MAEHTUYHOE OXMAaHME nNPOTUB 6GO/NbLUMHCTBA CTPaTerni OMMOHEHTa, a NpoTUB
HEeKoTopbiX - 60/see BbICOKOE, Ham BCerga CTOMT BbloMpaTb MMEHHO 3TO AEMCTBME.
PaccMoTpuM elle oaHy Bapuaumio urpbl «<KameHb, HoxKHUUbl, Bymara». B HeM, BMeCTo
TOro 4YTOGbl YBE/IMYMBATb BbINAATY ANS ONpeAeNieHHbIX CUTYaUui, Mbl 106aBMM HOBbIM
cTpaTermyeckmm BblGop - «LiBeTok». OH NpourpbiBaeT KamHI M HOXKHMLAM, a eCc/u
ONMOHEHT MOKaXKeT bymMary Mam Toxe LBETOK, TO OyJeT HUYbA.

Mprmep 10.4 - KameHb, HoXxXHMLbI, Bymara (F)

Urpok b
Urpok A |KameHb |bymara |HoxHuubl |LBeTok
KameHb 0 -1 +1 +1
bymara +1 0 -1 0
HoXKHMLbI -1 +1 0 +1
LiBeToK -1 0 -1 0

OueBUAHO, YTO HMKAKaA CTpaTermsa, BK/YawlLlan B ceba UBETOK, HEe BYAEeT HACKOIbKO
}Xe Mpubbl/ibHa, HACKONIbKO CTpaTerMa C 6ymaroM (BMeCTO LBeTKa). TakuMm 06pasoMm,
LIBETOK OKa3sblBaeTCA [OMMHMPOBAH 6ymaroi. Beegem elle OoguH TEPMMH - CUJIbHAA
doMuHayusa; Mbl 6yaeM MCMNo/sb30BaTb €ro, KorjJa MaTemMaTMyeckoe oxuaaHue S



CTporo 60sblWie (M HMKOrAa He paBHO) OXMAAHMA OT S MPOTMB BCEX BO3MOMKHbIX
cTpaTeruim onnoHeHTa. [lpMMEpPOM CUNIbHOM AOMMHAUMM B TMOKEPE MOXKET 6biTb
cuMTyaums, Korga Bam cZatT AA B 60/blUOM 6G1alHAE, a ONMOHEHT CTABWUT OJIJI-MH Ha
npedione - 3aeCb BHE 3aBUCMMOCTM OT CTpaTerMmM OMMOHEHTa KO 6yaeT Bceraa
06nagatb OONbWIMM OXMAAHMEM, YeM ¢dona. Takke AOMKHO ObiTb ACHO, 4TO
onTMMasibHasA CTpaTernsi He MOXKET coAepraTb B ce6e CUMIbHO JOMMHMPOBAHHbIE
AeNCcTBUA. B NMpOTMBHOM C/lydae Mbl MOF/IM Gbl OTKA3aTbCS OT HWMX B MNOJb3y 6onee
NPUObINIbHBIX a/IbTEPHATMB M TAKMM 00pPa3oM YJyYlWMAM 6bl CBOE MaTemMaTMyecKoe
OXMAaHWE B O4HOCTOPOHHEM MopAJKe.

Y KaxJoro cTpaTerMyeckoro Bbl6opa €CTb CBOA LEHHOCTb. bosiee Toro, MOXHO
CKasaTb, YTO B Mrpe C Hy/J€EBOM CYMMOM ANA [ABYX YYAaCTHMKOB 3Ta LEHHOCTb BCEraa
HeoTpuuaTe/ibHa. MHbIMM CNOBaMM, A06aB/IEHME HOBOrO CTpaTerMyeckoro Bbl6opa He
MOXET YMEHbLIMTb OXMAAHME OJIHOrO M3 YYAaCTHMKOB, MOCKOJ/IbKY OH MOMET MpOCTO
MPOAO/IKaTh UrpaTh, Kak €c/iM 6bl BCE OCTaNoCh Mo-npexHeMy. OAHaKo nocTpoeHue
cTpatermm C MCNo/sb30BaHMEM HOBOrO JAEMCTBMSA MOXET YBE/MUMTb €ro 0XMAAEMbIM
BbIMIPbILL.

Ewle oaMH TepMMH, KOTOPbIM Mbl YaCTO MCMOJIb3yEM B OTHOLUIEHMM CTpaTermm - «Ko-
ONTUMasbHbIM> (TO eCTb 6/M3KMM K ONTMMasbHOMY). MHorga onTumasbHas napa
BK/IOYAET B C€6A MHOXKECTBO Pas/IMYHbIX CTpaTerMm, B TOM YMC/ie U JOMUHUPYEMbIE.
MpeactaBbTe, 4TO Mbl Mrpaem B «KameHb, HoXHWubl, bymara, L|BeToK», HO C
JAONONHUTE/IbHbIM ~ CTPATErMYECKMM  BbIOOPOM -  «TYMbIMM  HOXXHMUAMM>»>  (OHM
BbIMIPbIBAOT Yy OyMarmM, HO MPOMUIpbiBalOT LUBETKY M KamHio). O4eBMAHO, 4TO 34eCb
TyMble HOXHWLbI CUNbHO AOMMHMPOBAHbI 06bIYHbIMM HOXHMUAMM. C ApYror CTOPOHbI,
cTpatermMmM, MCMNOAb3ylwue Tynble HOXHMUbI  BMOJIHE  MOFYT OKa3aTbCA KO-
ONTUMAaJIbHbIMM, TMOCKOJIbKY MOTYT BXOAMTb B ONTMMaJ/IbHYO Mapy CTpaTermm.
O6bACHEHME NpOCTOe: ONTUMAa/IbHbIE CTPAaTErMM HUKOr4a He BKAKYAOT B cebs UBETOK,
MO3TOMY B TEOPMM TYNbl€ HOXHULbI HAYEM HE OT/IMYAKOTCA OT OObIYHbIX.

OZHakKO B TMOKepe Hac 6yayT MHTepecoBaTb B OCHOBHOM HeELOMMHMpYEMble
onTMMasibHble CTpaTerMu, MOCKOJIbKY OJHOM M3 HalMX [NaBHbIX 33jad  6yaer
M3BJIEYEHME NPUBBIIM U3 OLUMBOK OMMOHEHTA.

Echv B urpe o6HapyXMBalOTCA AOMMHUPYEMbIE CTPATErMM, Mbl MOXEM YMNpPOCTMTb
MCXOAHYI0 MNAaTEXHyl MaTpuuy. Hanpumep, B npeaplayliem MpuMepe C  TynbiMM
HOYKHMLAMM OHA MMeJA CNIeYHOLMM BUA:



Urpok b
Urpok A KameHb | bymara |HoxHMubl| LiBeTOK | HOXKHMUBI 2
KameHb 0 -1 +1 +1 -1
bymara +1 0 -1 0 -1
HoxHuupl -1 +1 0 +1 0
LiBeTokK -1 0 -1 0 +1
HorKHuubl 2 -1 +1 0 -1 0

Tynble HOXHUUBI - ABHO AOMWMHUPYEMasa CTpaTermsa, NMOCKOJIbKY 06aaJaeT MEHbLUMMM
(MM paBHbIMM) BbINJATaMM MO CPABHEHMIO CO CTpaTerMerd AN HOXHML. TaKkum
06pa3oM, MOXKHO FOBOPMTb O AOMMHALMM CO CTOPOHbI OObIYHBLIX HOXHML. Torga Mbl
MOXEeM YMpPOCTUTb 3Ty Wrpy, CKasaB, YTO HW OAMH M3 UIPOKOB HE MOXKET BblopaTb
TYNbl€ HOXHULbI (MOCKO/IbKY Mbl ULLEM MMEHHO OMTUMAJIbHYIO CTpaTermio):

Urpok b
Urpok A KameHb | bymara | HoxHuubl | LBeTok
KameHb 0 -1 +1 +1
bymara +1 0 -1 0
HoKHULbI -1 +1 0 +1
LiBeToK -1 0 -1 0

Mbl nonyumnu matpuuy Ana uvrpbl «<KameHb, HoxHuubl, bymara, LiBeToK». Moxem
NOBTOPMTb a/IrOPUTM, ONPEAENUB LBETOK KaK AJOMMHUPYEMbIA BbIGOP:

Urpok b
Urpok A KameHb | bymara | HoXKHMUbI
KameHb 0 -1 +1
bymara +1 0 -1
HoKHuLbI -1 +1 0

B KOHEYHOM cuyeTe, Mbl BEPHYCb K MCXOAHOM MaTpuue Ans urpbl «<KameHb, HoXKHMLbI,
Bymara». 3To 3HauMT, 4YTO pelleHMe ANA PACLUIMPEHHOM MUrpbl (C LUBETKOM M TYMbIMM
HOHMLAMM), UAEHTUYHO PELLEHUIO A/ €€ OPUTMHA/IbHOM BEPCUMU. ITOT aZirOpPUTM elle
He pa3 MOMOMKET Ham MNpU aHa/iM3e MUrp, MOCKOJIbKY TakMe YMpPOLEHWUS CYLIECTBEHHO
YMEHbLLAIT KOJIMYECTBO CTpaTermi, Tpebytowmx pacCCMOTPEHMS.

MNepa G moxem 6bimb ynpoujeHa 0o Hekol uepbl G’ nymem yoasieHus JOMUHUPYeMbIX
cmpameauyeckux 8bi6opos 018 oboux uzpokos. OnmumasbHaa napa cmpame2ul 018
G’ bydem moxxdecmseHHa makosol 0114 G.

MocnepHas wurpa, KOTOpyl Mbl pa3bepeM B 3TOM naBe (a 3aTeM nNepeniem
HeMocpeACTBEHHO K MOKEPHbIM Mrpam), HasbiBaeTcs «[onmuenckmi u Fpabutens». B



HEW OAMH YYACTHUK 6yaeT «[oMLENCKUM» C ABYMSA CTpaTermMyecKMMM BO3MOMKHOCTAMM
- MmaTpy/MpoBaTb MM ocTaTbcA Aoma. /Jpyrow e 6yaeTt «Ipabutenem», KOTOpPbIM
MOXET /IM60 OTMpaBMTbCA rpabuTb MarasmH, IM60 TakKe ocTaTbCA Joma. B ciyvae
BblJIa3KM OH BbIMIpaeT 1 eauHMLY, Koraa NoMLENCKMIM OCTaeTCa AOMa, M NpourpaeT 1
eAMHULY, €C/IM MOCNeAHWMM BCE e PpelwuT naTpyavposatb. B cBolo ouepenp,
MOIMLEMCKUM noTepseT 1 eAMHULYY, €C/IM HUKOTO HE HaMAET, U HMYEro He notepser,
€c/IM orpabiieHMe He COCTOMTCA, a OH OCTaHeTcsA AoMa. M MOCKO/IbKY 3TO urpa c
HY/IEBOM CYMMOM, rpabuTenb 6yaeT BbiMrpbiBaTb 1 €AMHMLY, €CM OCTaHeTCA A0Ma, a
NONMLIENCKMI PELUMT NaTpy/IMpPOBaThb.

MnaTexHas mMaTpyua A0S 3TOM Urpbl BYAET BbirAAETb CAeAyHoLIMM 06Pa3oM:

Mpumep 10.5 - Nonmuenckumn n Npabutenn

Fpabutenb
Monuuenckmm pabuTb OcTtatbca goma
MaTpynnposatb (1, -1) -1, 1)
OcTtatbca goma (-1, 1) (0, 0)

Ana Toro, 4To6bl HAMTM OMTMMAJIbHbIE CTpaTErMM ANA 3TOM MIPbl, ANIA Hayasa Ham
HY>KHO Bbl6paTb OAHOr0 y4yacTHMKA. ycTb 370 6yaeT noauuenckui. Mo aHanormm c
HalWMMM NpPOLW/IbIMM pacyeTamMu, OH OyaeT X% pa3 naTpy/MpoBaTb, a OCTaBLleecA
BpemaA (1-x)% - ocTaBaTbCA AOMa:

<[pabutenb, rpadmt> = (-1) (x) + (1) (1 - x)
<[pabutenb, rpabmt> = 1 - 2x

<[pabutenb, octaetca goma> = (1) (x) + 0 (1 - x)
<['pabutenb, octaeTca JomMa> = X

Touka 6e3pa3nmuma Ana rpabuTens HacTynaeT Toraa, Korfa 3TM ABa BblparKeHWsA
paBHbl. Monyynm:

1-2x=X
X=1/3

lpumeyaHue om nepesodyuKka: [loyeMy Mbl B8bI6pasau noauyelickozo, HO
pewaemM ypasHeHus 0Os8 2pabumensa? /fesno 8 MOM, YMO HAWA OCHOBHASA
3a0a4a - Halmu mo4Ky 6e3pa3siu4us 018 onnoHeHma. Ho Hawa cmpameaus
3asucum om mo2o, 4Ymo Odesaem onnoHeHm. [loamomy nocie 8bi6opa
nosauyelckozo Mbl 0603Ha4Yaem e20 3/1eMeHmbl cmpamea2uu (nampy/uposams
u/luU ocmambca domMa), u pewaem ypasHeHUsA 018 2pabumesia UCX00A U3 IMux
npednosioxeHull. Takum 06pa3om, Mbl nNOJlyYUM MOYKYy 6e3pasauqus 058
epabumena, a smecme c Hell U 3Ha4YeHusA OJIA HA3BAHHbIX nNApamempos, npu
Komopbix cmpamezus noauyelcko2o 6ydem onmumasibHou.



OnTMManbHas cTpaTerma ANs NoJMLENCKOro - NaTpy/MpoBaTh 1/3 pas.

Tenepb AaBanTe pas6epem ciydan C rpabutenemM. Ecam oH x% pas pewuT rpabutb, To
(1-x)% pa3 oH cTaHeTcAa goma. Monyumnm:

<Monnuenckmi, natpyampyet> = (1)(x) + (-1)(1 - x)
<Monuuernckmm, natpyampyer> = 2x - 1
<Monuuenckmm, octaetca goma> = (-1)(x) + 0(1 - x)
<MloNMuUENCKUM, ocTaeTca JoMa> = - X

Haiaem Touky 6e3pasimums:

2x-1=-X
X=1/3

Kak okasanocb, onTMmanbHas CTpaterna gna Fpa6MTeﬂﬂ - A€NaTb BblJ1a3KYy 1/3 pas.

HalaeHHble HaMM 3HAYeHUs (NMOSMLENCKMIM naTpyampyeT 1/3 pas, rpabutenb aenaet

Bbl/1a3Ky B 1/3 cnyqaeB) M ABNAOTCA OMNTUMaAJIbHbIMKU CTpaTerMaMmm AnA 3TOM Urpbl.

TakuMe CMellaHHble CTpaTermmM CTaHOBATCA BO3MOMKHbIMM, KOrJa YYacTHUMKM MOryT
3KCMNJ/lyaTUpOBaTb YMCTble CTpaTerMu Apyr apyra. B aton urpe, ecam rpabutens Bceraa
pewaeT rpabuTb, NOJMLENCKMUIA MOXKET OTBETUTL CTpPaTernen naTpy/iMpoBaHus. Ho B 1o
)K€ Bpems, rpabuTesib MOXKET MOACTPOMTbCA M OCTaTbCA A0Ma. Takue UEenoYKku M3
3KCMNJ/IyaTaUMOHHbIX CTpaTerui roBopsAT O TOM, 4YTO ONMTMMAJibHas CTpaTerus Bcerja
6yAeT CMeLLaHHOM.

lpumeyaHue om nepesodyuKka: CMewaHHble cmpameauu 30eCb NOHUMArmCcA
He B8 KOHMeKcme moz20, 4Ymo 2pabumesb U noauyelcKul OOJIXKHbI
npednpuHuMams onpedesieHHble Odelcmsus mpemb pa3. CmewaHHas
cmpamezus - 3mMoO HaUOeHHAas HAMu ONMUMAJIbHAA cmpamezus O0JiA
nosuyelckozo, K020a MoJIbKO OH Mpemb pa3 nampyJsiupyem, a 08e mpemu pas
ocmaemca doma. To e camoe BepHO u 0.1 2pabumeris.

MpeactaBbTe, YTO ABa Mrpoka, X M Y, COCTaBAAIOT CBOM CTpaTerMu Ha mrpy. MepBbii
cobupaeTca MCNojb3oBaTb YMCTY0 cCTpaTermio A, a ero OnmnoHeHT 6yaer
3KCnyaTMpoBaTh €e C NOMOLLbI YMCTOM cTpaTermu B. OgHaKo Mrpok X noAcTpouTcs U
HayHeT urpaTb No cTpaternm C, Ha 4TO NOJYYUT OTBET B BMAe cTpaterun D, KoTopyto
MOHO 3KCnJlyaTMpoBaTb cTpaTterver A. Takas Lenovyka CBMAETENbCTBYET O TOM, YTO
ANA Urpoka X onTUMasibHaA ctpaternsa 6yaeT BK/4aTb B ceba Kak A, Tak u C, a ans
urpoka Y - B n D.

Echv HamM M3BECTHO, KaKkue ,D,el\/'iCTBMFI 6yp,yT ABNATLCA YaCTbl0 CMELUaHHOM
ONTMMaIbHOM CTpaTermm, Mbl JIEFrKO MOXeM pelInTb TakKylo HUIrpy, nocineanoBatesibHO
onpegendaa ToO4ku 6e3pa3n|4L||4$| AnA K&)‘Kﬂ,Oﬁ M3 CTOpPOH. OaHaKo ecnn Mbl 3TOro He



3HaeM (TaKoe ToXe C/lydaeTcs), TO HaMm NpUAETCA AeaTb NPeAnoJIoKEHUS 0 CTPYKType
ONTMMasIbHOM CTpaTernm. Takue AOoraZikKM MHOrAa HasblBalOTCS MapameTpu3auMen - Mbl
elle NoroBopMM O HEM B rN1aBax, rae 6yaem paboTatb Haj peweHuamu ana [0,1] urp.

Hy»xHo 3anoMHUMb

e OnTUManbHble CTpaTerMM B Mrpax C HYJIEBOM CYMMOM M JABYMS Y4YaCTHMKaMM
06/1a1al0T CNeAyoLWMMM CBOMCTBAMM: 1) €C/IM NpaBUIaMMu paspelleHbl CMELLIAHHbIE
cTpatermMm, TO BCerga MOXHO BbIBECTU ONTMMAJIbHYK CTpaTervio; 2) ecam
onTMMaJibHaAa CTpaTerma ABNAETCA CMeUJaHHOI;'I, TO OXUAaHUNE OT Kaxaoro BcCeX
BXO4AUWMNX B Hee CTpaTernyecKkmx BbI60pOB AOTKHO ObITb OAMHAKOBbIM (I'IpOTMB
OMTUMAJIbHOM CTpaTermm OMNMoOHEHTA).

e Ecmm napa Hal\;iﬂ,eHHbIX CTpaTeFMl;’i ABNAETCA OI'ITMMaJ'IbHOlji, H1 OAMH U3 UTPOKOB HE
MMEET BO3IMOXKHOCTHU YNYHLLUNTb CBOE OXUNAdaHME B OAHOCTOPOHHEM MNMOopAAKeE.

e [lapa onTMMasbHbIX CTpaTerni COCTOMT M3 CTpaTerni, KOoTopble MaKCMMasbHO
3KCNyaTUpYHOT Apyr Apyra.

e OnTMManbHble CTpatermm 06/1a4al0T MaKCMMaslbHbIM MaTeMaTUYECKUM OXMAAHMEM
npoTmMB NaeaJibHOro OnnoHeHTa.

e Korga Mbl HaGslO4aeM UMKA YUCTbIX CTpaTeI'Ml‘/’I, 3TO 3Ha4nT, 4YTO ONTUMaJIbHAA
CTpaterma 6y,qu CMELLAHHOM.

e Mbl MOXeM CBeCTU CJIOXHble Urpbl K NpoCTbiM, nocineaoBate/ibHO WCKlOYaA
AOMUHUNPOBAHHbIE CTpaTErmnun.

e Kak B urpax c HyﬂeBOﬁ CyMMOl\;i C ABYMA UIpokKamMu, TaK U B APYyrmMx wurpax,
covyeTaHMA CTpaTeFMl‘;i, Nnpu1 KOTOPbIX HA OANH U3 UTPOKOB HE MOXET yBEJ/IMYNTb CBOE
OXnaaHne B OJHOCTOPOHHEM TMopAAdKe, Ha3blBalOTCA paBHOBECHUEM Hawaa. Bce
MHOronoJib3oBaTe€J/ibCKNE Urpbl C KOHEYHbIMU MIATEXHbIMA MaTPpULLAMU UMEIOT KakK
MUHUMYM OJHY TOYKY paBHOBECUA.



MnaBa 11
[Mokep nononam: Urpbl Ha NONOBUHE YAULbI

MbI NpUCTynaemM K M3yYeHUIO pellaemMblX MOKEPHbIX UIP C CEPUM BCMOMOraTe/ibHbIX Urp,
KOTOpble 34eCb U Aanee byaemM HasblBaTb «MrpaMu Ha MOJIOBMHE YauuUbl». UM npuUcyLum
cneayolme CBOMCTBaA:
e [lepBbi UrpoK (Mrpok X) Bceraa AenaeT Yek
e BrtopolM MUrpok (Mrpok Y) MoOXeT nubo caenatb Yek, IM60 caenatb CTaBKY,
pasMep KOTOpOM OroBapMBaeTCA B NpaBM/iax MUrpbl
e Ecnm crtaBKka 6blna caenaHa, TO UFPOK X MOXKET ee ypaBHATb, MOCNE 4ero
NPoOMCXoaMmT WoyaayH. KpoMe Toro, Mrpok X MOXeT CKMHYTb CBOM KapTbl (HO He
caenaTb pens). Ecam urpok Y cenan Yek, To YHaCTHUKU MUIrpbl BCKPbIBAOT CBOM
KapTbl.

34ecb  Mbl  BOCMOJIb3yeMCA  [JaHHbIM paHee onpejesieHMeM LUeHbl Mrpbl. 37O
MaTeMaTuyecKoe oOxugaHue ANnAa urpoka Y npu YyC/IOBMM, YTO OH U €ro OMMOHEHT
MrpalT ONTUMaIbHO. Tak)Ke Mbl ByAeM NpUHMMaTb B pacyeT TOJIbKO AE€HbrM, KOTopble
B pe3y/ibTaTe€ HEKUX AEUCTBMM B Mrpe Nepelsivi OT OAHOro YyYaCTHWMKA K ApYromy.
MHbIMM cnoBaMu, NpegMeTOM Halero aHaausa B OOJIbLUMHCTBE C/lyvaeB OyAeT 3KC-
woydayH 83/bl0. OHO BK/WYaeT B Ceb6A CTaBKM M KOJJIbl, CAENaHHble Ha
paccMaTpuBaEeMOM YyaMLe, a TakKe nepexof 6aHKa OT OAHOro Mrpoka K Apyromy B
pe3y/sibTaTte ycnewHoro éneda.

Jleno B TOM, 4YTO Hac He MHTEpecyeT HU OXUAAHME UIPOKOB «J0 TOro Kak», HM TO Kak
cTpouncs 6aHK. Ckopee, Mbl 6yaeM CTapaTbCA OMNpeAemnTb MaTemaTMyeckoe
O’KMAAHWE OT JENCTBMM YYACTHUMKOB B aHA/IM3UPYEMOM CUTYaLMM.

TakXe CTOMT OTMETUTb, YTO MIPOK Y HE MOXKeT MMETb OTpULATENIbHOE OXMJaHWE B
Mrpax Ha MOJIOBMHE YAMUbI, MOCKOJIbKY €My BCerja rapaHTMpOBaHO KaK MWHWMYM
HyJIeBO€ 3KC-LLOYZAayH B3/Ibl0 B C/ly4ae YeKa (B 3TOM C/lyyae AEeHbru He nepexoasT oT
OAHOro UrpoKa K ApPYromy, M HM OAMH M3 HUX He 3abupaeT 6aHK Mnocse yCnewHoro
6neda).

Urpbl Ha NONOBMHE YAMLbl 061aal0T UCKIIOUYMTENbHO BaXKHbIM CBOMCTBOM: MX MOMKHO
pewunTb. bonee Toro, Mbl MOXeM BbIBECTM OMTUMAJIbHbIE CTpaTErmm (aKTUYECKU ANA
NO6OM Mrpbl HA MOJIOBUHE Y/IMLbI, MOCKOJIbKY B L€JIOM OHM AOCTAaTOYHO MPUMMTUBHDI.
Kak Mbl MOKa)keM HECKOJIbKO MO3XKe, MIrpbl HA HECKO/IbKMX Y/IMLAX YaCTO OKaKyTCs
HEepa3speLMMbIMU, M AN HUX Mbl CMOXKEM MOYYUTb JIMLIb BECbMA MPUGIU3UTE/IbHbIE
otBeTbl. CeMyac e BaXKHO MOHATb, YTO BO3MOXKHOCTb PELMTb AaxKe MpPOCTYy Wrpy
AB/IAETCA OrPOMHbIM MPEMMYLLECTBOM, MOCKOJIbKY MOJIyYEHHblEe pe3yabTaTbl MOXKHO
3aTeM MCMNo/Ib30BaTb A/ aHaM3a 60s1ee CJIOXKHbIX CUTYaLMM.

B KauecTBe BBeAeHMA Mbl PacCMOTPUM U2py npomus AcHosudAwe20. Mbl Gyaem
HasblBaTb YYAaCTHMKOB WMIrpbl YACMUYHO ACHOBUOAWUMU, €C/M OHW MOTYT BWUIETb



KapTbl OMMOHEHTOB, HO HE MOryT 3HaTb, KakKMWe KapTbl Bblﬂﬂ.yT Ha CTOJl, U MPOCTO
HCHOBuaFILL{UMU, €C/I1 UM M3BECTHO M TO, U TO. B Hawem nepesoM npmmepe Hosble
KapTbl Ha CTOJ1 BblK/laAblBaTbCA HE 6yp,yT, TaK 4TO Bbl60p KOHKPETHOro onpegeneHna
He CTOJ1b BaX€eH.

Mprmep 11.1 - Urpa c ACHOBUAALMM

— Wrpa Ha nonoBuHe yauLpl

— Pa3mep 6aHKa - P egmHuy,
— Pa3mep cTaBkM - 1 eanHMua
— WUrpok Y acHoBMaAWmMM

CKpbiTad pyka Mrpoka Y cC/lyYaiHblM 06pa3oM CAaeTcs M3 AManasoHa, COCTOALLEro
HaMo/JI0BMHY M3 HATCOB (KOTOpble€ BCErAa BbiMrpatoT), HaMNoJIoBUHY M3 61edoB (KoTopble
BCErja NpourpbiBatoT pyKe Urpoka X).

OuyeBUAHO, YTO B 3TOM Mrpe YYaCTHMKAM HYKHO MPMHATbH TOJIbKO OAHO pelleHue. Tak,
UrpoK Y JOJIKEH onpeaennMTbCs, C KakKMM [Mana3oHOM OH 6yaeT Aenatb 6eT, a ero
OMMOHEHT - pelWunTb, C KaKMMM pyKamu OH 6yaeT ypaBHMBaTb. CTOMT OTMETWUTb, 4YTO
«ManasoH» Wrpoka X OyAeT COCTOATb M3 OAHOM EAMHCTBEHHOM pyKW. [lpuyem
HMKAKOro MpOTMBOPEYMS 34eCb HET - CMELIAHHble CTpaTerMmM B PaBHOM CTEMEHM
NMPUMEHUMbI KaK AN1A OTAeNbHbIX PYK, TaK U AN1A AMana3oHoB.

Urpok Y o6nagaeT 3HAUMTE/IbHbIM MH(MOPMALMOHHBIM MPEUMYLLECTBOM - OH MOXKET
aenatb B3/blo 6€Tbl CO BCEMM HATCcamu, M 6necdoBaTb CO CBOMMM ClabGeMLLMMM
pyKamu. Mpuyem Kaxkabli pa3 oH 6yAeT TOYHO 3HaTb, YTO eMy HYXKHO AenaTb.

MaTpuua aKc-woyaayH BbinaT A8 3TOM Urpbl ByAeT BbIrNAAeTb CeAyoWuM 06pasom
(ana nrpoka Y):

Urpok X | Yek-Konn | Yek-Oonpg
Urpok Y
Hatcbl bet +1 0

Yek 0 0
bnednbi bet -1 +P

Yek 0 0

ANna Havana pacCMOTPMM HECKOJIbKO YMCTbIX cTpaTerni. lMpeanosiokum, 4to Urpok Y
CTaBMT Ha BIJIbl0 CO BCEMM CUJIbHbIMM PYKaMM, HO JAeNlaeT YeK CO BCeMMu Gnedamu.
Torza urpok X oTBeTMT cTpaTernei donga co BCEMM CBOMM AManasoHom. OAHAKO ero
OMMOHEHT MOXET HayaTb CTaBUTb BCE CBOM PYKU 6e3 UCKIYeHUA. B Takom ciaydae
UFPOK X MOXKET NPea/IoKMTb KOHTPCTPATPEruio: KO CO BCEM AMana3oHOM, a UrpoKy Y
OCTAHETCA /MIb BEPHYTbCA K CBOEM MNepBOHAYasbHOM CTpatermu (6eT co BCeMM
HaTCaMM, YeK co BceMu bnedamn).



B pesynbTaTe nonyyaem yxKe 3HaKOMbIM HaM LMKJT YUCTbIX CTPATEruM, KOTOPbIM, B CBOKO
oyepelb, O3HA4YaeT, YTO ONTMMAaJibHble CTpaTernMM B pacCMaTpUBAEeMOM urpe 6yayT
CMeLaHHbIMKU. ANna Toro, 4Ytobbl onpeaennTb 3T CTpaTermm, HaM HYXKHO OTBETMTb Ha
ZlBa BOMPOCa: Kak 4acTo Mrpok X AOJ/IKEH ypaBHMBATb, M KaK 4acTO MIpoKy Y CTOMUT
6nedoBaTb.

MycTb C - NPOUEHT pPYK, C KOTOPbIMM UIPOK X ByAeT AenaTtb Koasa, a b - yactota 6neda
ana urpoka Y.

Korpa urpok X cneayetr oONTMMasIbHOM CTpaTermMu, €ro OMMOHEHT [AOJIKEH O6blTb
6e3pas3ninyeH K 61edy. MHbIMU CnoBaMM, B 3TOM CJlydae YeKk 1 61ed ¢ MepTBoM pyKom
Ana vrpoka Y [OJiKHbl 06n1ajaTb OAMHAKOBLIM OXMAaaHueM. Ecamn 6ned cpaboTtaer,
Urpok Y 3abepet BeCb 6aHK (P CTaBOK), HO noTepsAeT o4HYy eAMHMULY B C/lyvae Kosna.
Torpa:

(6aHK) (4acToTta donga urpoka X) = (CTaBKa) (4acTtoTa Kosisla urpoka X)

P(1-¢)=1c
c=P/ (P+1)

Kak Bbl MoOxeTe 3aMeTUTb, 4YacToTa Ko/ia Mrpoka X 6yaeT pactM BmecTe C
yBe/IMYEHMEM pa3mepa 6aHKa. JTO creacTBUe 6osiee MnpuB/EKaTesIbHbIX LUAHCOB
6aHKa, a TaKKe OrpaHMYeHHOro pasMepa CTaBKM - (aKTUYECKM, UIPoK X Jo/IKeH 6yaeT
yalle ypaBHMBATb, YTOObl MOMeELIATb OMMOHEHTY 3abpaTb 60/blIOM GaHK MasleHbKOM
CTaBKOM.

B cBoo oyepeab, Urpok Y fosxeH 6nedoBatb AOCTAaTOYHO YacToO, YTOObI UrpPoKy X
6blI0 BCE paBHO: ypaBHMBATb MM CKMAbIBaTb CBOK PYKY. Mrpok X 6yaeT TepATb OAHY
CTaBKYy MPOTUB B3J1bl0 PYK M BbiMrpbiBaTb P + 1 npoTuB 61edoB.

BennumHa 1 / (P + 1) Ype3Bbl4alMHO BaykHA B MOKEPHOM aHanm3e. Mbl BBeAEM ANs Hee
cneupanbHoe 0603HaYeHWe, KOTopoe O6yAeM MCMNONb30BaTb M B Ja/IbHEUWEM: d

(anbda).

a=1/(P+ 1) (aNA TMMUTHbIX UTP) (11.1)
Urpok X aonkeH caenatb CBOEro OMMOHEHTa 6e3pa3/iMyHbIM K 6nedy, AnA 3TOro OH
6yaeTt ypaBHuBaTb cTaBkM P / (P + 1) pa3 uam 1 - a. COOTBETCTBEHHO, Mbl MOXEM

CKa3aTb, 4YTO A - 3TO YaCTOTa CbOJ'I,D,a MIrpoKa X Ha CTaBKYy ONMNOHEHTAa.

Urpok Y ponxeH 6nedoBatb A pa3 CO CBOMMM MEPTBbIMM pYKaMM, a MOCKOJIbKY C
HaTCaMu OH GyaeT CTaBMTb abCOJIIOTHO BCEraa, To d TaKXKe 3ajaeT OTHoleHue 6nedoB



K B3/Ibl0 6€TaM MpM KOTOPOM OMMOHEHTY (B HalleM cjlyyYae, Mrpoky X) 6yaeT Bce
PaBHO, YTO ZAenatb: hoNg UM KoA.

1T-a=1-1/(P+1) (11.2)
1-a=P/ (P+1) (ANA IMMUTHBIX UrP)

Mbl  MOXeM 0606LMTL MOJIyYEHHbIE BbIPAXKEHMA [ANA  C/ly4aeB CO CTaBKaMM
NPOU3BO/IbHOrO pasmepa:

a=s/(1+s)(anA cTaBoK NPOM3BOJIbHOIO pasmepa) (11.3)

3/1ecb s - 3TO OTHOLUEHME pa3Mepa CTaBKM K 6aHKy (Hanpumep, ctaBa $50 B 6aHK $100,
nony4vaem s = 12)

M3 dopMysibl pacyeTa d cneayet, YTo UMrpok Y Ao/ukeH pefako 61edoBaTb B 60/bLUMX
6aHKax. Ha nepBbiM B3rnsg, 3TO MPOTMBOPEYMT 3pPaBOMY CMbICY, OJHAKO TaKas
3aKOHOMEPHOCTb SABNSIETCS BAXKHbIM MPUHLMIOM ONTMMAIbHOM MIpbl:

bnep 8 onmumanbHOU cmpameauu 4acmo He ABJAAemcA npubbl/ibHbIM delicmsuem
cam no cebe. Bmecmo smozo, KoMbuHayus 6negos u B83/bl0 6emos OO0/IKHA
2apaHmMuposambs ONMUMAJibHOU cmpameauu HeKoe OXudaHue BHe 3asucumMocmu om
mo2o, Kak peazupyem onnoHeHmM. Yacmobie o0kl coenarom 6s1edbl 8 oONMUMAasibHOU
cmpamezuu 60s1ee npubbl/IbHbIMU, @ YaCMble KOJIJIbl - Hanpomus, 83/1bto 6emel.

Mbl nonyunaM napy onTMMasbHbIX CTPATErMM A1 pacCMaTPMBAEMOM UIpbl:
e Wrpok Y cTaBUT CO BCEMM HaTCaMM MU BnedyeT C A MepTBbIX PYK (Mam a/2 ot
BCEro AuanasoHa).
e Urpok X ypaBHMBaeT C 1 - a BCEX PYK.

JKC-WoyAayH OXuAaHue ana urpoka Y oyaet cnegyowmm. OH BbiMrpbiBaeT OAHY
CTaBKy, Korjga CTaBMT Ha B3J/bl0 (TaKMX PYK B €ro AManasoHe POBHO MOJIOBMHA) M
nosayyaet Koan. Kpome Toro, yaauyHbli 61ed 3apaboTaeT eMy BeCb 6aHK, B MPOTUBHOM
c/lydyae OH rnpourpaeT oAHy eauHuuy. Kak Mbl yxe onpegenunu, Urpok X oyaet
ypaBHMBaTb JOCTATOYHO YacTO, YTOObI MrPoK Y 6bln 6e3pasnnyeH K bnedy (oxmaaHme
OT HUX ByZeT paBHO Hy0). [onyynm:

<Y> = (YacToTa B3/1bl0 6eTOB) (pa3mep CTaBKM) (YacToTa Koana)
<Y>= (1/2) (P/ (P + 1))
<Y>=P/2(P+1)

Kak Buaute, C yBennyeHnem pasmepa 6aHKka npemmyLLecTBo Urpoka Y CTaHOBUTCA BCe
60/s1ee BeCOMbIM. [leno B TOM, YTO UIPOKY X NpUAETCA AenaTb KOAA vale (Mbl yXxe
OTMeYasim 3TO BbllLE), Npuyem 61edoB B AMana3oHe ero onnoHeHTa byaeT Bce MeHblue
M MeHbLue.



PacnpedeneHue [0,1]

Ha npoTsxkeHun BceM TpeTbeM YaCTU KHUIMM Mbl ByJEeM aHa/IM3MpoBaTb pPas/iIMYHbIe
Urpbl, ucnonb3ywlme pacnpedeseHue [0,1]. B HUX B Ka4yeCTBe NOKEPHbIX PYK BMECTO
OT/Je/IbHbIX KapT MCMNO/b3YOTCA C/lyyalHble Yncna ot 0 Ao 1. Mpy 3TOM KaxKAblM UIPoK
MMeEeT OJIMHAKOBBIM LUAHC NOJIYYUTb aBCOIIOTHO NI06OE YMCIO U3 3TOro AnanasoHa. Ans
YMNPOLEHNS pacyeToB Mbl OyAeM CuYMTaTb, YTO Ha BCKPbITUM BbIMIPAOT «PYKM>»,
KoTopble 6smke K HyMo. COOTBETCTBEHHO, CM/IbHEMIEN pykoM okaxketca 0, a
cnabenwen - 1.

OcHoBHoe oTanume [0,1] Mrp OT MUrp C SACHOBMAALMM 3aK/IOYaeTCA B TOM, YTO
onTMMaJ/ibHble CTpaTernmM He 0653aTe/IbHO ABASAIOTCA CMELUAHHbIMU. JeMCTBUTESbHO,
MOCKOJIbKY Mbl WMEEeM [e/lo C 6EeCKOHEYHbIM MHOXECTBOM BO3MOMKHbIX PYK,
MPUMEHEHME CMELLAHHbIX CTpaTerni AN HEKOTOPbIX M3 HMX GYyAEeT JIULEHO BCAKOro
CMbIC/a.

MosToMy Mbl 6yAeM pacCMaTpuBaTb HECKOJIbKO OTPE3KOB, rAe MNPUMEHAIOTCA
onpefesieHHble YACTble CTpaTerun. PasgensaoT 3TM 061acTM TaK Ha3biBaeMble nopoau -
TOYKM Ha pamanasoHe [0,1], KoTopble GMKCHMPYIOT TPaHULIbl MEXKAY PasIMUYHbIMM
JEeMCTBUAMM.

lMpumeyaHue om nepesod4yuka: Hanpumep, ¢ pykamu om 0 0o 0.4 Mbl bydem
cmasumsb Ha B83/blo, ¢ pykamu om 0.4 0o 1 - denamb uyek. [lopoz2om 30echb
6ydem cqyumamsca mo4ka 0.4 Ha ompe3ke om 0 do 1 (Komopbil 3adaem cuny

PYK).

Pewas [0,1] urpbl, Mbl 4acTo 6yAEM NPUMEHATD CNEAYIOWMM a/ITOPUTM:
1) [Jenaem gorafky o CTPyKType pelueHuA
2) PewaeM urpy, npeanosaras, YTo Hawa Aorajka sBiseTCs BEPHOM
3) lNpoBepseM NONyYeHHbIM OTBET - €C/IM Mbl Hal/IM ONTUMAJIbHYKO CTpATErunto, TO
HM OAMH U3 MUIPOKOB HE MOXET YNyuylWKUTb CBOE OXMAaHME B OAHOCTOPOHHEM
nopajgke.

AN HawuMx NpeanosioKEHUM O CTPYKTYpe PELLEHUS Urpbl, Mbl 6yAeM MCMNo/b30BaTb
TePMMH napamempu3ayus. Hanpumep, pelweHue runotetmdeckor [0,1] mUrpbl MoxkeT
BbIFNAAETb CaeAyolWwmMM 06pa3om: MIpoK Y CTaBMT CO CBOMMM NyHLIMM pyKamu mexay 0
M Vi, YEKAeT CO CPeAHMMM pYKaMM MEXAY Vi U Vo, M 6nedyeT C XyaWUMMU pyKamu
Mmexay Vou 1. [pyras napameTpusaums MOXKeT 6biTb TaKOM: MIPOK Y CTaBUT C pyKamM
CpeAHel Cuibl, HO AenaeT YeK CBOMMM NYYLIMMMU U XYALWMMMU PyKamu. B npuHumne, Mbi
MOXXeM JenaTb abCo/OTHO /ilo6ble MPEANooXKeHMA O CTPYKType pelleHus (3ajaBaTb
No6YI0 NapameTp13aLmio).



llpumeyaHue om  nepesodyuka: He cmoum ny2ambCa  MepMuHa
«napamempu3ayus». ®Pakmuyecku, asmopbl 2080pPAM, 4YMO Mbl OOJIXKHbI
nonbimamsca y2adamb, Kak 6ydem B8blesiAdemb peuwleHue uzpbl, a 3amem
cocmasume coomsemcmayrujue ypasHeHus. EcmecmseHHo, ecnu oKaxkemcs,
Ymo Hawu nNpeonoJIoKeHUA OKA3a/uCb HeBEepHbIMU, HAm npudemcsa
cocmasniAmb HoBble ypasHeHuUA 019 HOBOU napamempusayuu, U pewams VKe
ux. Ho Kaxobili pa3 8 OCHOBe BblHUC/IEHUl MOXKem Jiekamb MOJIbKO OOUH
Habop npednosioxeHull 0 peweHUU paccMampusaemoll uzpbl.

Mocne TOro, Kak Mbl ONpeAennn napameTpusaumio, cieyeT COCTaBMTb YpaBHEHMS,
OCHOBaHHble Ha MpUHUMME 6e3pas/InymMA Ha BCEeX Moporax M HaMTU ONTMMAasibHbIE
cTpaTtermn. MHbiMM CNoBaMM, Temnepb KaxKablMd UFpoK 6yJeT cTapaTbCs CAenaTb CBOEro
OMMOHEHTa 6e3pa3/IMyHbIM K BbIGOpY AEMCTBUA HA KaxKJOM M3 NMOpPOros.

lMpumeyaHue om nepesodyuka: lNlycmb 8 [0,1] uepe nopoz 0.4 oaa uzspoka Y
pa3zdenaem OJelicmsua 4YeK u 6em. Tozda e2o0 onnoHeHm, u2pok X 6yodem
CmMapamsCA ypasHUBamb CMABKU HACMOJIbKO 4acmo, 4mobbl uepoky Y 6bls10
8ce pasHo, Ymo desamb 8 moyke 0.4.

Moyemy? Bo-nepsbix, U3 onpeaeneHusa amanasoHa [0,1] o4eBMAHO, YTO CMJIA KaKOM-TO
KOHKPETHOM PyKM 6yaeT 6/M3Ka K cuie BECKOHEYHOrO MHOXeCTBa ee cocefen. Toraa
M OXMAaHME OT pOo3bIrpbilla BCEX PYK AO/MKHO MNOAYMHATLCA TaKUM Ke 3aKOHaM,
NMOCKOJIbKY OHO CKAaAblBaeTCA M3 WoyAayH M IKC-WoyZayH Ba/bk (nocnegHee
ABNSETCA KOHCTaHTOM). polle roBops, MatemaTMyeckoe oxuaaHuve ot Yek/Konna c
pyKkon 0.6 oKarKeTcsi 04eHb 6/IM3KMM K OXKuaaHuio oT pyku 0.60000001.

Jlro6or nopor Ha uHTepBane [0,1] pasgenseT ABe YMCTbIX CTpaTerMu, 061acTb OAHOM
M3 HUX HAxXoAMUTCA CneBa, 061acTb ApyroM - crpasa. [lpeamnonoXmum, YTO Mbl
paccMaTpuMBaeM HEKMM Mopor R, nMpuvyeM Ha HEM OAHO M3 [AEMCTBMM UMeeT bonee
BbICOKOE OXMAaHWe (TO ecTb 6e3pasiMume He jgocturaeTcd). Torga MOXHO
yTBEpXKAaTb, YTO B 06/1aCTM BTOPOro AEMCTBMA (CrpaBa OT R) Mbl MOXKEM HaMTH
HECKOJIbKO pPYK GECKOHEYHO O6J/IM3KMX K pacCMaTpMBaeMOMY MOpOry, C KOTOPbIMU Mbl
MO)EM HayaTb Mrpatb MO a/JibTEPHATUBHOM JIMHMM (NMOCKOIbKY OHa MPUMHOCKT GOJibluE
AeHer). OAHaKo ecan 3T0 AEUCTBMTENIbHO TaK, TO HaWAEHHas cTpatermsa (nopor) He
6yAeT OnTMManbHOM, MOCKONIbKY Y Hac 6yaeT BO3MOMXHOCTb YBEMYMUTL CBOM
O’KMAAEMbIA BbIMIPbIl B OAHOCTOPOHHEM mnopsaake. CnejoBaTesibHO, OMTUMAJIbHbIE
cTpatermMu npegnosaratloT 6e3pas/iMiMe Urpoka K Bbl6opy AEMCTBMA HA KaKAOM M3
NMoporos.

lMpumevyaHue om nepesod4yuka: lpedcmasbme, YmMoO y HAC €CMb HEKAas pyKa
0.6, u oHa AsnaemcAa nopo2om Ha pacnpedenerHuu [0,1], komopbili omdensem
yucmylo cmpamezuto Yek om yucmoli cmpamezuu bem. To ecmb ¢ pykamu us3
ompeska [0, 0.6] mbl 6yOem cmasume, @ CO BCEMU OCMAJIbHbIMU - Oeslamb
yek. OOHAKo npu nposepKe peweHUs 0KAa3biBaemcs, 4Ymo UMeHHo 015 pyKu 0.6
oxudaHue om delicmsua bem s8biwe, 4Yem oxxudaHue om OJdelicmsusa Yex.



lMpuyem He umeem 3HA4YeHUS HACKOJIbKO - CKaxem, Ha 0.00001 6saaliHoa. Tozda
Mbl MOXKeM Halimu HeKyr pyky u3 duana3oHa [0.6, 1], ¢ KOmoOpbIM CO2/1ACHO
HaliOeHHOMY pelweHU0 Mbl O0JIKHbl de/lamb 4YeK, Komopasa 6ydem 6ecKOHe4YHO
6auska k 0.6 - nycmb smo 6ydem 0.600000000000000000002. U Onsa Hee
OXXUOaHUe om CMAasBKU mMAaKXe OKaXXemca Bbile O0XUudaHua om 4eka.
CnedosamesibHO, HaliIOEHHAA HAMU cmpame2usa He A8J1Aemca onmumasibHou, a
moyka 0.6 He As1AemcAa nopo2omM OJIA onmuMmasibHol cmpameauu, U Ham
HY>XHO Nposepums C80U pacyemsl.

B 60/blUMHCTBE HalMX NapameTpusaumit 6yaeT NpMCYTCTBOBaTb (MKCMPOBAHHOE
KOJIMYECTBO MOPOroB (MeXAy pasHbiIMM cTpaTerMamu). [na KaxAoro nopora Mol
COCTaBMM ypasHeHus 6e3pas/iuyus - pellas CUCTEMbl TAaKMX YPaBHEHWUM, Mbl CMOXKEM
HaMTU 3HAYEHUS CaMMX MOPOroB M BbIBECTU OMTMMAJIbHYIO CTpaTerMio Npu 3aJaHHOM
napameTpu3aumu.

Ecnm Mbl olwnbAMCh ¢ NnapameTpm3aumen, TO B HallMX YPaBHEHMAX ByayT BCTpPeYaTbCs
pa3/IMyHble MPOTMBOPEYUA, B TOM YMCIAE HEBO3MOXHble 3HAYeHWA ANA NOpPOros
(Hanpumep, nopor B Tovke 1.5, KOTOpaa BbIXOAMT 3a pamKM pacnpegenenua [0,1] m
T.M.).

Kpome TOro, vHorga Mbl CMOXEM HAMTM ONTUMAJIbHYIO CTpaTerMio M JokasaTb ee
MPaBU/IbHOCTb, OJHAKO OKAaXeTCcs, 4YTo A1 APYroM napameTpusaumu CyliecTByeT
pelleHne C elle 60siee BbICOKUM MAaTEMATUUYECKMM OXMAaHWeM. M03TOMY ANS KaxKaoM
napameTp13auMM TaKKe HeobXOoAMMO [OKasaTb, YTO MMEHHO MOJyYEHHbIM pe3ysbTaT
ABNIAETCA JIYYLIMM BbIGOPOM A1t KAXKAOro M3 UIPOKOB.

Mpumep 11.2 - [0,1] Urpa #1

JT0 oYeHb NpoCTas Urpa, COCTOALAA M3 MOMOBUHBI Y/IULIbI, HA KOTOPOM MIPoK X Bceraa
Ao/mkeH Jenatb Yek/Konn npoTMB CTaBKM  (DMKCMPOBaHHOrO pa3mepa. BnonHe
OYEBMAHO, YTO B MOAOGHLIX Urpax pasMep 6aHKa HE MMEET HUKAKOro 3HAYEHMS.

34ecb Mrpok X He MPUHMMAET HUKAKMX peLleHuM, a cTpaTerns urpoka Y cOCTOMT
TONIbKO M3 OJHOrOo BbliGopa - 6€T MM YeK. OH 3HaeT, YTOo ero OMNMOHEHT BCerga caenaet
KOJI1, TaK YTO B AMana3oHe CTAaBKM JOJIXKHbl OKa3aTbCA BCE PYKM C MOJIOKMTENIbHbIM
WM HYJIEBbIM OXXMJAHUEM NPOTUB CIIyYaMHOM PYKM.

Matematuuyeckoe oxuaaHWe (Mbl CHOBA PAaCcCMATPMBAEM TOJIbKO 3KC-LIOyAayH) OT
CTaBKM C HEKOM PYKOM y BYZEeT CNefyoLmM:

Pyku urpoka X | Ucxop
[0, v] -1 (Mrpok X ypaBHMBAET C PYKOM JiydLLE)
[y, 1] +1 (Mrpok X ypaBHMBAET C PYKOM XyKe)




MocKonbKy Bce uucia B AuanasoHe [0,1] paBHOMEPHO pacnpejesneHbl, BEPOATHOCTb
TOro, YTo Yy Mrpoka X OKaXKeTCsi HeKas pyKa X, paBHa [JJ/IMHE pPacCMATpMBAEMOro
oTpeskKa.

lMpumeyaHue om nepesodyuKa: O4YeHb BAXKHO NOHAMb CMbIC/T YPABHEHUA HUXe.
®akmuyecku, Mbl cHumaem, 4mo pyka uz2poka Y ukcuposaHa - oH desnaem
cmasKy ¢ pykol y. Cmaska cdenaHa, menepb U2poK X NpuHUMaem peuweHue.
Kak yacmo y He2o okakemcAa pyka sy4dwe? PosHo y pa3. Kak yacmo y Hezo
OKaxkemcAa pyKa xyxe? PogHo (1 - y) pas.

<Y, 6eT> = p(y urpoka X nyywas pyka) (-1) + p(y nrpoka X xyawas pyka) (+1)
<Y, 6et>=(y-0) (-1)+ (1-y) (1)
<Y, 6et>=1-2y

Tenepb Mbl HaMAEM BCE PYKM MrpoKa Y, A1 KOTOPbIX MaTeMaTM4ecKoe OXuAaaHue
6onbwe MM paBHo 0 (anbTepHaTMBa - YeK, OXMAAHME KOTOPOro Mo 3KC-loyAayHYy
paBHO HY0):

1-2y>=0
y<="%

Takum 06pasom, Mrpok Y JOJiKEH CTaBMTb C Jyuller NOJIOBUHOM CBOMX pyK. Korga
pyKa urpoka X 6yaeT nonagatb B MHTepBan [0, %2], cymMmapHoe OXuAaHue ero
OMMOHeHTa OyAeT paBHO HyJ/O (MOCKONbKY BEPOATHOCTb MOAYYUTb PYKY M3 3TOro
AManasoHa Aaa KaXKAoro M3 MrpoKoB abCoMtoTHO OMHAKOBOM), a Korga B MHTepBan [¥2,
1], TO Urpok Y 6yAeT BbiMrpbiBaTb OAHY CTaBKY.

MoNyYeHHbIM pe3ysibTaT MOXHO 0TO6pa3nTb Ha rpaduKe:
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PucyHok 11.1. Urpa #1 - MonoBnHa ynmubl, 6e3 pongos

LleHa urpbl (TO ecTb oXKMAaHWe urpoka Y npu YCAOBUM, YTO OH MrpaeT ONTUMAJIbHO)
paBHa Y.

JTa npocTas Mrpa OT/IMYHO MNOKasblBaeT maeto pacnpeaenenus [0,1], a Takke paet
HEKOTOPYIO MMLLY ANA pasMbllNeHW. TaK, M3 Hee CTAaHOBWUTCSA OYEBMIHBIM, YTO €C/IM
Hall OMMOHEHT He TNPUHMMAET HMKAKMX PELIEeHUM M UrpaeT Mo HEKOM 3apaHee
onpeaeneHHoOM 4YMCTOM CTpaTerum, TO ONTUMA/IbHOM CTpaTerMer ana Hac 6yaet
MaKCMMM3aumMa COBCTBEHHOrO OXMaaHMA. bonee Toro, ecsM Haw AManasoH TaKoM Ke
CUNbHBbIM, KaK M AManasoH OMMOHEeHTa (MpU YC/IOBUM, YTO Mbl HE MOXKEM MOJYYMTb
peM3, TO/IbKO KOJJT), Mbl JO/IKHbI CTAaBUTb C JyyLIEN MOJIOBUHOM PYK.

Mpumep 11.3 - [0,1] Urpa #2

B npeapbiaywem npMmepe Mbl YCTaHOBMIM CneumasibHoe NMpaBMio, KOTOpoe 0ObIYHO He
BCTPeYaeTCsa B MNOKepe - UrpoK X He MMeN BO3MOXKHOCTM CKMHYTb CBOK PYKY. Mbl
nokasa/im, 4Yto B urpe «6e3 ¢ongos» He cywectsyeT 6nedoB, a AMana3oH ANA CTaBKU
Urpoka Y npocTo COCTOMUT U3 ay4dwmx 50% ero pyk.

OfHaKo noKep - 3TO Mrpa, KoTopad BCerfja accouumpyetcsa ¢ 61edoM, MO3TOMY Mbl
HEMHOr0 M3MEHMM YCN0BMA U3 NpumMepa 11.2, paspelums Urpoky X genatb onj.

Kak Bbl yxe, HaBepHoe, TMOHANM, pa3mep 6aHKa CHOBa HayMHaeT wurpartb
NepBOCTENEHHYIO POJib, NOCKO/IbKY pelueHue Urpoka X 0 KOJile MOSHOCTbIO 3aBUCUT OT
OXMJAEeMOro BbiMrpbiwa (PakTUYECKU - OT LWAHCOB 6aHKa). YCNOBMMCA, 4YTO OaHK
cocTaBnseT P eauHML, a pa3Mep CTaBKM paBeH OAHOM eAMHULE.



B npownom npumepe cTpaterna urpoka Y Bblpaxanacb OAHMM €AMHCTBEHHbIM
noporom. OfHaKo B 3TOM Mrpe Bce 6YAEeT HECKONIbKO C/OXHee. 34eCb U Aasiee Mbl
6yAeM UCNo/sb30BaTb CaeaylLlme YC/I0BHble 0603HAaYEeHHUA:
® X, - NOPOr Mexay CTpaTternMamm, KOTopble AenalT N-yi CTaBKY U CTpaTermamu,
KoTopble genakT (n - 1) CTaBKY Ha BI/bO.
e Xp - Nopor mexay 61edom U YekoM
e X,* - Nopor Mexay KO/JIOM N-0M CTaBKM M (po/110M Ha Hee.

Tak, B npumepe 11.2 cTtpaTterna urpoka Y BKJOYana B ceba TOJIbKO MOpor y; (Mexay
6EeTOM U YEKOM), a Mopora Yy He CyLeCTBOBalO (MM Mbl MOXKEM CYMTATb, YTO OH OblN
paBeH 1). B To e BpeMa Xx;* 6bl1 paBeH 1, MOCKO/IbKY MIPoK X AO/IKEH GblN KaXKAbiM
pa3 genatb YeK, a 3aTem KoJ.

lpumeyaHue om nepesodyuKka: Mbl Moxem c4umamb, YMoO VYo 8 nepsol uzpe
pasHo 1, nocko/ibKy duana3oH 0114 6sega scead0a bydem HaxooumbcA chpasa
om duanasoHa Yeka.

O6bAcCHeHUe BecbMa npocmoe: Mbl MOXKeM Oesiamb YeK ¢ 6o/siee Cu/ibHbIMU
pyKamu (u uHoz0a B8biu2pbiBamb), 8 Mo 8peMsA Kak 6ieposams 8 uzpax [0,1]
umeem cMbIca ¢ 6e3HadexxHbIMu pykamu. To ecmb duana3oH 014 6aegpa bydem
HaxodumsbcAa 61uxe K eQuHUUe, a duanasoH YeKa - K HYyJIto.

[MockonbKy 8 npedbidyuwem npumepe Mbl HUKo20a He baegosasiu, mo 3Ha4YeHUA
cnpasa om 1 6ydym HeBO3MOXHbIMU, COOMBEMCMBEHHO U duana3oHa 0/8
6s1epa cywjecmsosams He 6ydem.

To e camoe Kacaemcs u nopoz2a Kosia 0214 u2poka X.

B a3ToM npumepe B cTpaTerum urpoka X 6yaeT npucyTCTBOBATb NOPOr X;*, OTAENSAIOLMM
AManasoH Kosina (0T CU/bHEMLLEN pyKM, To ecTb 0, Ao X;*) OoT AManasoHa donga (ot x;*
J10 cnabemluen pyku, To ecTb 1).

Mbl Mo)kem nokasaTb, 4YTO B CTpaTermio Mrpoka Y BoMAyT 6aedbl, cneayowmm
06pa3oM.

Echn oba urpoka cnefytoT onTMMalibHbIM CTpaTermam, TO X;* 6yaeT BblopaH TakuM
06pa3oM, 4YTOObl MaKCMMM3MPOBATb MaTeMaTUMYeCKoe OXMAaHWe MpOoTUB CTpaTermu
urpoka Y. /JlaBanTe MOCMOTPMM, YTO MPOM3OMAET, €CAU UFPoK Y ByAeT UCMOb30BaTbh
TOYHO TaKYH0 e CTpaTeruio, Kak B npeaplaywen urpe, ctaBa Ha MHTepsane ot 0 4o yi.
Torga nyywum oTBETOM Mrpoka X OyAeT KO/ CO BCEMM pYKamu, KOTOpble UMEIT
NONIOXKUTENBHOE OXMAAHWE NPOTMB Mana3oHa CTaBKM.

OkuaaHue urpoka X onpeaensietTcs ero noporom Kosana. Tak, oH 6yAeT BbIMIpbiBaTh
CTaBKY, KOrja y €ro OMMOHEHTa OKAXeTCA pyKa M3 MHTepBana Mexay yi U Xi*. U



Hao60poT, eCc/u y Urpoka Y 6yJeT pyKa M3 MHTepBana ot 0 Ao X;*, To UrpokK X notepseT
OZIHY CTaBKYy.

<X> = (pa3Mmep 6aHKa B CJ/lyvae BbIUrpbllla) (BEPOATHOCTb BbIMIPbILLA) -
- (04Ha cTaBKa) (BEPOATHOCTb MPOUTpbILLA)

<X>=(P+1)(yr-x1*) - 1(xs* - 0)

lpumeyaHue om nepesodyuka: M cHoBa Mbl umeem 0Oesl0 C MeM K€ Mmunom
ypasHeHus, Komopoe 6blJ10 NPOKOMMEHMUPOBAHO paHee. Mzpok Y cdenan
cmasky, u u2poK X cobupaemcsa e2o ypasHusamb. Kak Yacmo oH sbluzpaem?
Kozda ezo pyka ny4we, 4em nopoz2 0711 CmMasku (NOCKOJIbKY B8epOAMHOCMb
nosyyums /06y0 pyKYy 00uHakosa 014 06oux u2pokos). Kak 4acmo OH
npouzpaem? Kozda pyka e2o0 onnoHeHmMa Jjy4qwe, 4emM e20 nopoz KoJja, a
BEpPOAMHOCMb 3MO20 cocmassifem X*.

BakHo noHumMamb, YmMoO MbI pewaem 3mMoO ypasHeHUe UMEHHO 019 CMasku ¢
nopozosol pyKou.

OueBungHO, 4TO YpaBHMBATb UIPOK X 6yp,eT TOJIbKO KOrja ero oxxmaaHu1e Bblille HyA:

(P+1)(yr-x7*) - 1(xs") >0
(P+1)(yn)-(P+2) x>0
Xr* <yi(P+1)/(P+2)

Takum o6pa3oM, Urpok X 6yaeT ypaBHMBaTb C HEKOM YacTblo AMana3oHa A/ CTaBKM
€ro onnoHeHTa, NpUYemM OTHOLLEHWE KOIMYeCTBa KOJIJIOB Mrpoka X K CTaBKaM Mrpoka Y
3agaetcA BblpaxkeHuem (P + 1) / (P + 2).

Jlerko nokasaTb, 4TO 3TO BepHo. [lycTb pasmep 6aHKa paBeH pa3mepy CTaBKU U
COCTaB/IAIE€T OAHY eanHuuy. [na HyNneBoro Koana Urpoky X Hy>KHO MMETb JIyuLlyo PyKy
B TPeTM C/yvyaeB (COrnacHo ero waHcam 6aHka). B TakoM cnyyvae nopor Xx;* AOMXKeH
COCTaB/IATb ABe TpeTu OT MHTepsana ot 0 Ao y;.
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PucyHok 11.2. HeontMManbHasa ctpaterna ana urpoka Y B [0,1] Urpe #2

OaHaKo ecim Urpok X 6yaeT crefoBaTb TaKOM CTpaTerMu, TO €ro OMMOHEHT CMOXKET
Yy/IyYWMTb CBOE OXMAAHWE B OAHOCTOPOHHEM MopsAAaKke. /[Ana 3Toro emy A0CTaTOYHO
HayaTb Zle/laTb Y€K C pyKaMu B MPOMEXKYTKE OT X;* A0 Vj;, 3aMEHMB MX Ha paBHOE
KOJIMYECTBO PYK B paMoHe eAuHuubl. [ocTynas TakMM 06pa3om, OH YJydllaeT CBoe
OXMZaHWe, 3aCTaB/As Mrpoka X CKMAblBaTb 3HAUYMTENIbHO 60Jiee CMAbHYIO PYKY (Mo
OTHOLLEHMIO KO BCEMY AMana3oHy CTaBKM).

3HauMT, HaMAEHHAA HaMM CTPATErMa HEe MOXKET CYMTATbCA ONTMMAJIbHOM M Yy Urpoka Y
[I0/1KEH NpUCYTCTBOBaTb AManasoH Ans éneda.

Beesem cnegyiollyto napameTpmsaumio 4718 Urpoka Y:
e beT c agnanasoHOM cubHbIX pyK oT 0 40 v;.
e Yek C Cc AManasoHOM CpeaHMX PYK OT Yy 40 VYo.
e bet c aAnana3oHOM cnabbix pyK OT Vo Ao 1.

Takxe, ana 3TOM napamMeTpu3aumMmn Mbl nNpeanosiaraém, 4To X1 NeXut npasee yi.

lMpumeyaHue om nepesodyuKa: 30ecb eCmb 04YeHb CyWecmseHHoe om/iuque om
npedbIdyuux uzp - u3-3a sepoamHocmu 6s1e¢pa co CMopoHbI ONNOHEeHMA, U2poK
X B8bIHYXJeH desnamb Koia ¢ 60/s1ee wupoku duana3oHoM, 4Yem duanas3oH 0J1A
cmasKu y uepoka Y.
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PucyHok 11.3. OntuManbHasa ctpaterua gna [0,1] Urpbl #2

MbI 3HaeMm, 4To ecaim 06a yY4aCTHUKA Urpbl ByAyT C/IeA0BaTb ONTUMAJIbHbIM CTPATETMAM,
TO UrpoKky X B TOYKe X;* 6yJeT BCce paBHO, YTO AeNaTb: KO MK chona.

Be3pa3nl4ql4e B X;* MOXXHO onucaTtb cneayrowmm o6pa30M:

PykaY | p(pykn Y) | <X, konn> | OxkupaHuve <X, dong> | OxupaHue
[0, vi] |y -1 -Y1 0 0
[Vo, 11 | 1-Vo P+1 (P+1)(1-yo) 0 0
UToro -y1 + (P + 1)(1 - yo) 0

3aMeTbTe, YTO Mbl HE YYMTbIBAaEM PYKM UrpoKa Y Ha uHTepBane [vs, Vo], Tak Kak C HUMMK
OH He JenaeT CTaBKy, a 3HA4YUT, UFPOK X HE AO/IKEH MPUHUMATb HUMKAKOrO peLLeHusA.
CyMMbl B KONOHKax «OxugaHue» A0KHbI ObiTb PaBHbI:

t(P+1)(1-y0) =0
y1 (P +1)(1 - vo)
1-Yo=yr (1/(P+1))
1-yo=ay; (11.4)

B Hawel napameTpusaumm 1 - yp NpeacTaBAseT AMHY MHTepBana 61eda, TakkKe Kak Yy
NnpeAcTaBAsAeT MHTEPBAN PYK AA B3Jblo 6eTa. Kak Bbl MOT/IM 3aMETUTb, COOTHOLIEHME
MeXAY 3TMMM BEJIMYMHAMM 33JaeTC KO3DDMUMEHTOM d, TaKXKe Kak M B urpe C
ACHOBMASALMM.



Tenepb paccuyMTaem noporu urpoka Y.

Be3pasimume B y; (MOPOr MEXKAY B3JIbl0 6ETOM U YEKOM):

Pyka X p(pyku X) <Y, 6et> OxunpgaHue | <Y, yek> OxunpgaHue
[0, yil Vi -1 Vi1 0 0
[y, x1*] X1* - V1 +1 X1* - Vi 0 0
[x:*, 1]. 1-x¢* 0 0 0 0
HUToro X1* - 2y1 0
Monyymm ypaBHeHMe:
X1* - 2y1 =0
y1=X1*/2 (115)
bespasnnume B yp (Mopor Mexay YeKoM U 61edom):
Pyka X p(pykm X) | <Y, 6eT> | OxknpgaHue <Y, yek> OxnpgaHue
[O, X1*] X1* -1 -X1* 0 0
[xi*, vol | Yo- X" +P (Vo - X1*)P 0 0
[vo, 1]. 1-x" 0 0 0 0
UTtoro Pyo - (P + 1)x* 0
Pyo- (P+1) x* =0
Kak Mbl yXKe 3HaeM 13 ypaBHeHMA 11.4, (1 - yo) = a y;, Torpa:
P(1-ays)=({P+1)xs*
Xi*=(1-ay)P/ (P+1)
B to ke Bpema (1-a)=P/ (P+1):
xi*=(1-0a)(1-ayy) (11.6)
Xi*=(1-a)yo

JTOT pe3y/ibTaT TaKXKe BaxeH, MOCKOJIbKY OH onpejenseT yacTtoTy Koana B [0,1] urpax.
Y106bI MrpoK Y 6blN 6e3pasnyeH K 61edy B Yo, €ro ONMNOHEHT A0/KEeH ypaBHMBaATb C (1
- d) PYK, CNOCOGHbIX NOBUTL 6aed.

CoeaMHMB TpU YpaBHEHUSA 6e3pas/iums, Mbl MOXKEM HANTH pPeLLEHUE UTpbI.

x/F=(1-a)(1-ay)

Vi = X1*/2

(11.6)

(11.5)



x1*=2y1

2yi=(1-ay) (1-q)
2yi=1-ay;-a+a?2yy
1-a=2y;+ays-azy;
1-a=y;(2-a)(a+1)
yi=(1-a)/(2-a)(a+1)

YuutbiBas, 4to X1 = 2y7:

X©*=21-a)/ (2-a) (a+1)
1-Vo=ayy
1-vo=a(1-a)/ (2-a)(a+1)

JXoH doH HelriMaHoM 1M Ockap MopreHwTepH paccMOTpenn noAobHyt urpy B pabote
«Teopua Urp n JkoHoMmn4yecKoe MNoseaeHune» (1944).

Kakue BbIBOAbI MOXKHO cAeniaTb M3 3TOro npumepa? Bo-nepBbix, BO3MOXHOCTb Bbl6opa
MEXAY KOMIOM M (ONAOM Yy Mrpoka X M3MEHSIeT CTPYKTypy cTpatermm urpoka Y. B
npumepe 11.2 OH NPOCTO CTaBM/1 Ha B3JIbl0 C BEPLUMHOM CBOEro AuanasoHa, M 3TOro
6blI0 JocTaToyHo. OfHaKo 34ecb MrpoK X MoXeT Jenatb (ong co CBOMMM
CNnabenlmnMmM pyKamu, TeM CaMbIM 3KCMlyaTUpya CcTpaTermio CBOEro OMMOHEHTa.
OTBETOM MrpoKa Y CTaHOBUTCA 61ed C HUKHEM YaCTbio AManasoHa, TakK OH 3acTaBaseT
urpoka X ypaBHMBaTb C pyKamu cnabee nopora BaJiblo 6eToB.

CHoBa KO3 MUUMEHT A MrpaeT BarkKHYK pPOJib. TaKXKe Kak M B Urpe C ACHOBUASALLMM,
UrpoK X [OJIKEH CKMAbIBaTb A PYK, CMOCOGHbIX NOO6uTb 6n1ed, a Urpok Y CTaBUT Ha
B3J1bl0 M 6/1€ B COOTHOLLEHUM a.

Y 3TOoW Mrpbl ecTb elle ofHa BayHas cTopoHa. KakoBo oxkuaaHue oT 6neda? B mrpe ¢
ACHOBMAALMM OHO OblJIO PaBHO HYO - ecan Y Aenan Yek, TO OH NMPOCTO NPOUrpbIBan
6aHK. OaHaKo 37eCb OTBET HE TaK OYEBU/JEH.

B vo urpoky Y Bce paBHO: 61ecoBaTb MM YeKaTb, 3Ta CUTyauusi COBMAZAET C TOM, YTO
MbI peLn/IN B Urpe C ACHOBUAALWMM (C TOYKM 3pEHUA 3KC-LIoyaayHa). Ho, Hanpumep, B
Touke 1 oxuaaHue Y oT 6n1eda TaKoe e, Kak ero oxugaHue B Vo (MOCKONbKY UFPOK X
6yaeT ypaBHMBaTb TOJIbKO C pyKaMu A0 X;*). Monyyaetca, 4yto Y He 6e3pas/imyeH K
6nedy B 1! bonee TOro, OH MOBbLILAET CBOE OXWAaHWe, 6nedys CO BCEMM pyKamm
Xy¥e, YeM V.

lMpumevyaHue om nepesodyuKa: 30ecb umeemcsa s8sudy, Ymo npu bsege 8
mouyke Vo u 1 oxudaHue uz2poka Y 6ydem oduHakosbiM. OOHAKO PpYyKa 8 Vo
3Ha4YumesNbHO cu/sbHee eduHuubl. CoomsemcmBeHHO, Mbl UMEeeM Mo Xe
oXXuodaHue, XxomsA cusia Hawel pyKu HaA06opom YMeHbWU/ach.



B 3ToM rnaBe Mbl NPeACTaBUIM HECKOIbKO CPaBHUTE/IbHO MPOCTLIX UIP Ha MOJIOBMHE
yauupbl. Mbl YBUAENU, YTO ACHOBUAALLMM CTAaBMT HA LEHHOCTb U 61edyeT B abCONOTHO
TOYHOM OMNTMMa/IbHOM COOTHOLUEHMM, B TO BPEMA KaK MIpPoOK, 4bA PyKa M3BECTHA,
KON/MpYyeT M najaeT B CBA3AHHOM COOTHOLIEHMM, KOTOPOe JeNlaeT ACHOBMAALLEro
6e3pa3nmyHbiIM K 6n1edy. B nepson [0,1] urpe Mmbl BBenu pacnpeaenenue [0,1] wm
nokasasum, 4YTO Korga y OAHOr0O M3 MIPOKOB HET CTpaTerMyeckoro Bblbopa, €ero
OMNMOHEHT AOJ/IKEH CTPEMUTBCA MAKCMMM3MPOBATb CBOE OXMAaHME (3TO U ByaeT ero
ONTUMA/IbHOWM CTpaTerven). B TpeTben Urpe Mbl CTONKHY/IMCb C BAXKHOCTbIO AManasoHa
61ed0oB, KOTOPbIX 3aCTaB/IAN UrpoKa X 3HAUYUTENbHO PacCLLUMPUTb CBOM AManasoH Kosna
- €ro Nopor neXxasn 3HauyMTe IbHO JIeBee nopora AN CTaBKM Urpoka Y.

Hy»HO 3anoMHUMb

e B urpax Ha nonoBMHe yauue B3Jblo 6€Tbl U 61edbl (418 ONTUMAbHBIX CTpaTErmnm)
HaxoAsTCA B COOTHoweHun a = 1(P + 1). bnedya poBHO c TakoM Aonen MepTBbiX
PYK, Mbl MOXXeM cAenaTb CBOEro OnnoHeHTa 6e3pas/IMyHbIM K KoY.

e B wurpax Ha nonosBuHe yauubl Yactota donga Ana Mrpoka X 3ajaertcA
KoadduumeHToMm da. CKuAbiBas TaKoe KOJIMYeCTBO CBOMX 6sed-KaT4yepoB, OH
AenaeT onnoHeHTa 6e3pasInyHbIM K 6edy.

e EcivM y oAHOro M3 WMrpoOKOB HET CTpaTerMyeckux anbTepHaTMB, €ro OMMOHEHT
AOJIKEH CTapaTbCA MAaKCMMM3MPOBATb CBOE OXMAAHME, 3TO M 6yAeT OnTMMasbHOM
cTpaTerven.

e [lpaBU/bHbIM GanaHC Mexay B3/blo 6eTamm M 6necdamm rapaHTMpyeT Ham
NONOXKUTENBHOE OXMAAHUE MPOTUB OMNMOHEHTA BHE 3aBMCUMOCTM OT €ro CTpaTeruu.
Echmu oH OygeT CcKuAbiBaTb C/AMWKOM 4acTo, Hawu 6Gnedbl CcTaHyT 6Gonee
NPUObINIbHBIMM, M HA0OOPOT, €C/IM HaYHEeT Yalle YpaBHMBATb, TO HalM B3JIbl0 6eTbl
6yayT Yalle nponsaymBaTtbCA.

e OnTuUManbHble CTpaTernMn He BCerga no-HacToswemy 6e3pas/iMyHbl K 6aedam - 3To
BEPHO TO/NbKO [AN1A MOPOroBbiX PyK. B TO e BpemAa 6nedbl C HawMmM CO
CNnabenmnmMmM pyKamu 4Yacto 6yayT MMETb MOJIOKMTENIbHOE OXMuAaHue (no
CPaBHEHMIO C YEKOM).



FnaBa 12
X34c-an ¢ KOpOTKMMM CT3Kamu: MNyw nam donpg,

B rnaBe 11 Mbl pa3obpann Tpu BCMOMOraTesibHble Urpbl Ha MOJIOBMHE Y/MLUbl U ANA
KaXXJOM U3 HMX HALWW/IM ONTUMAsbHble cTpaTernu. MoAo6HbIM aHaNM3 OKaXKeTCs BECbMaA
MONIe3HbIM M B peasibHbIX MOKEPHbIX CUTyauMAaX - Kaxzada MMHU-Urpa HeceT B cebe
onpeaeneHHbIM YPOK, KOTOPbIM MOXKHO MCMO/Ib30BaTbh 3a CTO/IOM. K Tomy ke, 6onee
NOJIHOM M TOYHOM MHOPMALMM Mbl B JIO6OM Cyvyae He MOJyYMM, MOCKOJIbKY MOJIHOE
peLleHne nokepa CerofHa He nNpejCcTaB/iAeTCA BO3MOXKHbIM.

B 3ToM YacTM Mbl MOroBOPMM O PELUEHWMM ANA CUTYauUMM, C KOTOPOWM Bbl PEryispHO
CTa/lKMBaeTeCb B 6€3/IMMUTHOM MoKkepe. Peyb noMaeT o x3zc-ane, 20e U2POK Ha
no3uyuu dusiepa doJixKeH 1ubo hocmasumb 0/1/1-UH, JIU6O CKUHYMb CBOU Kapmbol.

I'Ipumeanue om nepesoaqum: Jma 2nasa d)GKmU‘-IeCKU ABJIAeMCA peuweHUem
ons uepbl npomus KOpomkKux Cm>3Kos8

MoxeT noKasaTbCsi CTpaHHbIM, MOYEMY Mbl PELIMSIM 0BPaTUTLCA K 3TOM npobrieme
MoCpeAM Hallero 3KCKypca B Mrpbl Ha MoJIOBMHE yauubl. Ha camom Jene 3aechb ectb
BeCKas npuuunHa. Mpu aHanuse urpbl «<Myw uam dona» Mbl 6yemM paccMaTpmBaTb He
3KC-lIOyAayH B3Jblo, @ LEHY Mrpbl (TO €CTb O6WMM BbIMIPbIW WAM MPOMIPbIL B
pasgaye). TakMmM 06pa3oMm, Y MIpoKa, KOTOPbIM FOBOPUT CBOE CJ/IOBO MEPBbIM, 6yayT
POBHO Te e BapMaHTbl AEMCTBUM, YTO M y Urpoka Y B npegblaywmx npumepax. OH
MOXXeT CKMHYTb CBOM KapTbl (4TO B onpeaesieHHOM Mepe CPOAHM YeKy) U MoJyumTb
HEeMTpa/sibHOe OXMUAaHUE. MK OH MOXKET caenaTb CTaBKY, a 3aTEM BO3MOXHO MOJIyYMTb
KOJIZ1 OT OMMOHEHTa. Tak 4To no cBoen cyTn «Myw nam dong» Mano YeM OTIMYaEeTCS OT
yK€ PaCCMOTPEHHbIX HAMM UFP Ha NOJIOBMHE YAMLbI.

Mepen TeM Kak Mbl MPUCTYMMM K OBCYXKAEHMIO NEPBOM MIpbl, Mbl NMpeasaraem Hawmm
yuTaTeNAM MPOBEPUTL CBOK MHTYMLMIO M MOMbITATbCA yrafaTb OTBET Ha CleAyoLmi
BOnpoc. be3nMMMUTHbIM Xonaem, ABa Mrpoka, MO npaBuaam GaTTOH JOJIKEH NM60
MOCTABUTb O/IJI-UH, IMBO CKMHYTb CBOM KapTbl. B cTeKe Kaxkaoro M3 HMX HaxoAMTCS Mo
16 ¢uwek, 61amMHAbl cocTaBNsAloT 1 DUWKY Ha 6aTTOHE M 2 Ha 6osbwoM 6ranHae. C
KakoM JoseM CTapTOBbIX PYK MIPOK Ha 6GAaTTOHE AO/IKEH CTaBMTb OJIN-MH, €C/IM OH
MrpaeT onTUMasibHO?

HayHeM C pacCMOTpeHMs BCMOMOraTesibHbIM Urpbl - B HEM Y KaKAOro Mrpoka 6yaet
HeKas cTaTuyHaa pyka u3 guanasoHa [0,1], npaBmna Te xe (nyw uam dona).

Mpumep 12.1 - [0,1] NMyw nan Gonpg #1
— 06a 1rpoka MMetoT paBHble CTIKM (S eAMHML B KAXKIO0M).

— Kaxablit M3 MrpoKOB MoJly4YyaeT cayyalHoe YMco U3 amManasoHa [0,1].
—  Wrpok Ha 60/blloM 61anHae (MrpoK X) CTaBUT 61anHA, B 1 eaAnHULYy.



— Wrpok Ha 6aTToHe (MrpoK Y) ctaBuT 6s1amHg 0.5 eanHUL, M EMCTBYET NEPBbLIM.
— Wrpok Y MoXeT nocTaBUTb O/1/1-MH Ha S e ANHUL,, MO0 CKMHYTb CBOM KapThbl.

— Wrpok X MoXeT IMbo NpUHATL O1-UH, IM6O CKMHYTb CBOM KapThbl.

— Ha woyaayHe BbIMrpbIiBaeT pyKa, KOTopasa 6auKe K HyJIio.

MepBoe, 4YTO HYXXHO 34€Cb OTMETUTb - Y Mrpoka Y eCTb BCEro gpa CTpaTermMyeckmx
BblOOpa: /MO0 BNOXKMTb AEHbIM B 6aHK (NyLw), M60 copocuTb KapTbl. CTpaTterua nywa
C AMana3oHoM cnabee, Yyem AuanasoH ¢osga Bcerga 6yaeT AOMUMHUPYEMOM. Takum
o6pa3om, cTpatermsa Mrpoka Y 6yJeT COCTOSTb BCEro M3 JByX 06J1aCTEM: CUJIbHbIE
PYKM, C KOTOPbIMM OH MOCTaBMT OJIJI-MH, U CNabble PyKM, KOTOpble OH BbIKMHET. TO Xe
camoe BEpPHO M ANIA €ro OMNMOHEHTA - CWUJIbHblE PYKM OyAyT COCTaBAATb AManasoH
Kosana, cnabble - gManasoH donjaa.

BarkHoe oT/iMuMe OT Mrp, KOTOpbleé Mbl pacCMaTpMBa/IM paHee, COCTOMT B TOM, 4TO
3/1eCb Mbl HE MOXXEM CTaBWTb OJII-MH KaK C CWUJIbHbIMM, TaK M CNabbiMK pyKamu. Ecam
Hall AManasoH ANA Mylwa cocTaBaseT X%, TO Nyl C X% CUIbHEMLIMX KOMGMHaLMM
Bcerga 6yaeT 4OMUMHMPOBATb JI06YI0 APYrylo KOH(UIypaumio Halero AvanasoHa.

CTpaTermm o60Mx YYaCTHMKOB MIpbl MOXHO Bbipa3uTb BCEro ABYMS YMCIamMM - CMAA
PYKM, Heobxoaumas ana nywa (y), M cuia pykM, HeobxoamMMasa Ans Koana (x). dT1o
MOpOroBble 3HayeHUs. MHbIMM C/I0BaMM, MIPoK Y AOJ/IKEH CTaBWUTb OJII-MH CO BCEMM
PYKaMM nydLle v, a Urpok X A0/IKEH YPaBHMBATL CO BCEMM pyKaMM JlyyLle X.

KpoMe TOro, Kak Mbl YK€ 3Haem, YV M X ANA napbl ONTMMaJbHbIX CTpaTernmi 6yayt
ABNATLCA TOMKAMMU 6e3pasInumMaA. ITO 3HAYMUT, YTO Y UrpoKa Y OKasbiBaeTCA HEKas pyka
Y, TO eMy BCe paBHO, YTO Jenatb: nyw uam dong. To xe camoe BEPHO U ANA UrpoKa X
M COOTBETCTBYIOLLEro 3Ha4YeHUA X. TakXe 04eBUAHO, YTO UrPOK X HMKOrAa He ypaBHAeT
ONNI-MH C PYKOM XyXKe, YeM VY, MOCKOJIbKY TOrga OH MPOCTO HMKOrJa HEe CMOXKEeT
BblMrpaTb GaHK.

Tenepb Mbl MOXEM WMCMOJIb30BaTb 3Ty MHMOPMAUMIO ANS TOrO, YTOObl HaMTM TOYKM
6e3pas/iMumaA, Kak Mbl 3TO yXKe Aeslanu B npeaplayien rnase. OgHaKo 34ecb Mbl 6yaem
NPMHUMAaTb B pacyeT BCe JleHbrM, KOTOpble OKa3blBalOTCA B LIEHTPE CTO/a, BKJIHOYas
61aMHAbI.

UTaK, MaTeMaTMyecKoe oXxuaaHue ana urpoka Y oT ¢osiga COCTaBAsET - 1/2 eaMHULbI
(OH TepsaeT cBOWM Masibi 61anHA).

<Y, (bon,q> = - 1/2

MoCKoNbKy MIrpoK X HUKOrZa He ypaBHSET OJI/I-MH C PyKaMM XyXe, YeM Vy, OH Bcerga
6yAeT BbIMrpbiBaTb, €C/IM CAeMaeT Kol. Torga MatemaTMyeckoe oXKuaaHue oT nyuwa C
PYKOM Y COCTaBMT:



<Y, nyw | y > = (Mrpok X genaet konn) (-S) + (urpok X genaet ong) (+1)

MOCKO/MIbKY Mbl MMeeM [eNo C paBHOMEpHbIM pacnpegenenHuem [0,1], BepoATHOCTb
nonagaHus B Kakom-/IM60 MHTEPBa/ paBHa AJIMHE 3TOro MHTEpBana. Urpok X ypaBHseT
C BEPOATHOCTbIO X U CKMHET CBO PYKY C BEPOATHOCTLIO (1 - X).

lpumeyaHue om nepesod4uKka: 3mo onpedesieHUE MOXKem NoKAa3ambCsA
U3/IuWHe 3anymaHHbIM, HO e20 JIe2Ko 06bACHUMb Ha npumepe. [lpedcmasbme,
Ymo ecmb Hekul uHmMepsan, cocmoAuwul u3 quces om 0 do 1. CKaxkem, Mbl
XOmuM Y3Hamb, Kakosa sepoAmMHocms nonadaHusa 8 ompe3ok om 0.3 do 0.5.
OyesuOHO, 4YMO ec/u B8Ce 4Yuc/sa PasHOMEPHO pacnpedesieHbl 8 Hawem
UCXOOHOM duana3oHe, Mo U 8epoAMHOCMb nonadaHusa 8 ompe3ok om 0.3 do
0.5 6ydem pasHa 20% (dnuHa uHmepsana cocmasadem 0.2).

<Y, nyw | -y > = (x) (-5) + (1-x) (+1)
<Y,nyw | y>=-xS+1-x

MbI TaKke 3HaeM, YTO B MOPOroBoM TOYKe MIrpoK Y 6yaeT 6e3pas/iyeH K nylly, To eCTb
B HEM OXMAaHME OT OJUI-UHA OyAeT paBHO OXMAaHuio oT donga. Pewmm npocToe
ypaBHeHMe:

xS+ 1-x=-1/,
x(1+ ) =3/,

x=3/ (2 +25) (12.1)

Tenepb MOCMOTPUM Ha 3Ty CUTyaLMIO CO CTOPOHbI Mrpoka X. OxuaaHue ot donga ans
HEro COCTaBMT -1 eIMHMLY, B TO BPEMSA KaK OXMIAEMbI€ BbIMIPbIW OT KOJIIA OJI1-MHa C
PYKOM X ByAeT paBeH:

<X, Konn | x> = (y urpoka Y pyka ny4uwe) (-S) + (y urpoka Y pyka xyxe) (+5)

Urpok Y G6yaeTt ctaBuTb O/II-MH C Y PYK (NpY 3TOM X < V). M3 HUX (v - X)/y pyK
OKaXXyTCA XyXe nopora X, a x/y - nydwe. lNpeanonoxKmm, 4To Urpok Y cTaBuT O11-UH C
50% oT obwero ananasoHa, Torga Kak ero onnoHeHT ypaBHuBaeT ¢ 30% (v = 0.5, x =
0.3). CnepoBatenbHo, (v - x)/y = 2/5 pyK, C KOTOpPbIMK UIPOK Y aenaeT nyw o6yayTt
XyXe, 4yeM AmManasoH Konna urpoka X, a x/y = 3/5 - nyywe.

lMpumevyaHue om nepesodvuka: Mepok Y 6ydem cmasume O/N-UH C Y PYK
nomomy 4Ymo ¢ HeKkol nopoz2osol pyKol y oH byoem 6e3passudeH K nyuwly.
CoomsemcmseHHo, co 8cemMu 6osiee CUu/ibHbIMU pyKamu OH npednodYymem nyul.
Mbl umeem Oeno ¢ pasHoMepHbIM pacnpedeseHuem om 0 do 1, u eciu,
CKaxkeM, moyKa 6e3pasnuyvua docmuzaemca 8 'y = 0.2, mo uepok Y 6yoem
cmasums 0J11-UH co 8cemu pyKamu om 0 do 0.2.



<X, Konn | x> = p(y urpoka Y pyka nyuuwe) (-S) + p(y nrpoka Y pyka xyxe) (+5)
<X, konn | x> = (x/y)(-S) + [(y - X)/y](+5)
<X, dong> = -1

YpaBHAEM 3TU ABa BbIpaXXeHMA, YTOObl HAMTU TOYKY 6E3pasIMumua AN Urpoka X:

(S)(y-2x)/y = -1

Sy -25x = -y
S -S2x/y = -1
y=S2x/ (S+1) (12.2)

O6paTuUMCA K ypaBHeHMIO 12.1:
x=3/ (2 +295)

Mpon3Beaem COOTBETCTBYIOLLYIO 3aMEHY B YPaBHEHUU 12.2 U NONTYYUM:
y=35/(1+5) (12.3)

Mbl nonyuunun aBa ypaBHEHUS, KOTOPbIE OMMUCHIBAKOT Mapy ONTMMAaJIbHbIX CTpaTernm ans
3ajaHHOM urpbl. Tak, Urpok Y aosixkeH genatb nyw c 3S/(1 + S)2 BCEX PYK, a UFPOK X
o6yaeT ypaBHMBaTb C 3/(2 + 2S). MoxeM cpa3y NpoBepUTb NOJyYEeHHble 3HayYeHuA. pu
CTIKax pa3sMepom B 5 eauHuL, Mrpok Y 6yaet ctaButb onn-uH (3(5)/(1 + 5)%) = 15/36

pa3, a Mrpok X oyaet aenatb konn (3/(2 + 2(5)) = 1/4 pa3. lpu ctake B 10 eanHUL,
nonyumm (3(10)/(1 + 10)%) =30/121 u 3/(2 + 2(10)) = 3/22 cooTBeTCTBEHHO. EC/M xe

Mbl BO3bMEM 3KCTPEMAJIbHblE 3HAYEHMS, HAMpUMEpP, CTIKM MO MMJIJIMOHY €AMHMLU,
Arana3oHbl 060MX UFPOKOB BYAYT 6AU3KM K HY0.

TaK:Xe Mbl MOXKEM OTBETUTb HA BOMPOC: Ha Yb€M CTOPOHE HAXOAMUTCA NMEpPeBeC B 3TOM
urpe? Onpeaenum LEeHy Mrpbl ana urpoka Y. Huxe npuBegeHa Tabimua C BO3SMOXKHbIMU
KOMOMHaUMAMM AManNa3oHoB B pasjade:

X— [0, x] [x, y] [y, 1]
Y

[y, 1] -0.5 -0.5 -0.5

[x, y] -S 1 1

[0, x] 0 1 1

lMpumeyaHue om nepesod4yuKka: B mabauye sbiwe ykazaHbl duanasoHbl «pyK»,
Komopble Mo2ym 0Ka3ambCA Y Kaxoo020 u3 u2pokos. Tak, [0, x] no
20pU30HMAIU 3HA4YuUmM, 4YMO Mbl paccmampusaem 0414 uzpoka X sce pyku om 0
(cunbHeliwux) do Nopo208020 3Ha4YeHUA X. B cBoto o4epeob, y uepoka Y amomy
ouanasoHy mo2ym npomusocmosms pyKu [y, 1] (om nopoza y do cnabeliwux
PYK) u m.n.



Korga urpok Y cKkuabiBaeT CBOM KapTbl, Mrpok X BbivrpbiBaet 0.5 eauHuubl. ITO
npomcxoamT 1- v pas.

Korga urpok Y CTaBWUT ONIJ1-MH, @ €ro OMMOHEHT CKMAbIBAET KapTbl, OH BbiMrpbiBaeT 1
eanHnuy. TakoM ucxoa Mbl 6yaem HabaoaaTb y(1 - x) pas.

Ecnum urpok Y ctaBuT 0NN1-MH M NOJyYaeT KON, TO BO3MOXKHbI ABa cLueHapus. NepBbiM -
y 060MX UIPOKOB OKasa/MCb PyKU B Auana3oHe oT 0 go x. B 3ToM ciyyae HM OAuH U3
HUX MpeuMMyLLecTBa He MOJIYYMT, MOCKOJIbKY KaK Mbl YXXe 3HaeM, BCE PYKM B HalMx
AManasoHax pacnpejenieHbl paBHOMEPHO, TaK UYTO KOJIMYECTBO MOpaXeHUM U nobej
6yaeT oAMHaKoBO. BTOpoM - MrpoK Y mocTaBua ON/1-MH C PyKOM cnabee, YeM X, Torga
€ro OMMOHEHT, UIrPoK X, BbIMrpaeT S eanHUL. ITOT CUEHApUM GyaeT peanmsoBaH B (V -
X)(x) cny4vaes.

Mony4nm:

<Y > = p(Y dong) (- I/5) + p(Y nyw, X dong) (+1) + p(Y nyw, X koan npy x > )
(-S) + p(Y nyw, X konn npu x < y) (0)

<Y>=-(1-y)/2+(y)(1-x)(1)+(y-x)x(-3)

<Y>= —l+y[l+1—x—5x]+5x2
2 2
2

<Y>= —%+3’E—(1+S)x]+s<ﬁ>

<vo=-beyf-g

9s
4(1+5)2

B 9§
<Y>=1a+s7 2
Tenepb Mbl MOXXeM MCNOJ/Ib30BaTb NOJYYEHHYI PYHKUMIO ANA aHaM3a LeHbl Urpbl Npu
pa3/IMyHbIX pa3mMepax CT3KOB (0T 1 A0 6ecKoHe4yHoCTM). Tak, ecnn CTI3KM B pasjgaye
COCTaBAAT OT 1 A0 2 eAnHUL, UrPoK Y 6yZeT MMETb OLLYTUMbIM NEPEBEC B OXMAAHUM,
B TO BPEMA KaK Npu CT3Kax 60/blie ABYX NMPEUMYLLECTBO NEPEMAET K €ro OMNMOHEHTY.
OfHako Npu pasMepe CT3KOB CTpemsAleMcA K OeCKOHEeYHOCTU, oXuaaHue Mrpoka X
csogutca K 0.5 eanHMLUbI, KOTOpPbIE OH BbIMIpbiBaeT nocae ¢osga urpoka Y.
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Pa3smep cT3Ka

PucyHok 12.2. Nyw uamn Gong #1

OaHaKo Korjaa Mbl Mrpaem B MOKep, Nyyllas pyKa Ha npedJione Jaseko He Bceraa
BbIMrpbiBaeT pasgavy. Jake ecnam urpok X 6yaeT ypaBHMBaTb O/JI-MH C AOCTAaTOYHO
CM/IbHbIM IMANa30HOM, Y €ro OMMOHEHTa PEeJIKO Korja oKarKeTcsi MeHee 33% 3KBMTU B
6aHKe. B cneaytowen BcnomoraTeslbHOM Mrpe Mbl PaCCMOTPUM CJlyYaM, rae y XyALlen
PYKM Ha npedaone ectb 33% WaHC BbIMrpaTb Ha LIoyaayHe.

Mpumep 12.2 - [0,1] NMyw nan Qonp #2

— 0O6a 1rpoka MMeoT paBHble CT3KM (S eANHUL, B KaXKA0M).

— Kaxzabli M3 MrpoKOoB MoslyYyaeT ciyYalHoe YMcio M3 amManasoHa [0,1].

— Wrpok Ha 6osbluoM 6nalHae (Mrpok X) cTaBuT 61alHA B 1 eanHULy.

— Wrpok Ha 6aTToHe (Mrpok Y) cTaBuT 61amHa 0.5 eanHuUL M AeMCTBYET NEPBLIM.
— WrpoK Y MoxeT nocTaBUTb OI/1-MH Ha S e ANHUL, IMO60 CKMHYTb CBOM KapTbl.

— Wrpok X MOXeT IM60 NPUHATb O1-UH, IMOO CKMHYTb CBOM KapTbl.

— Ha woyaayHe pyKa, KoTopas 6MKe K Hy/o, BbiMrpaeTt 2/3 pas.

JTa Mrpa OYeHb MOXOXKa Ha Ty, YTO Mbl PacCMOTPE/IM YyTb BblWe, OAHAKO HYXHO
OTMETUTb JBa BaXXHbIX OT/MYMA. Bo-mepBbix, B npeaplaylieM urpe npu O04YeHb
MasieHbKMX CT3Kax (Hanpumep, S = 1) UrpoK Y cTaBma ONN-MH C 75% CBOMX PYK, B TO
BPEMA KaK ero ONmnoHEeHT oTBeyvan ¢ 75% cBoero AuanasoHa. 3TO NPOMCXOAMI0 U3-3a
TOro, YTO PYKM, 6/IM3KME K €AMHULE HE MMENIM HUKAKOM LEHHOCTU. B To e Bpems, B

3TOM Mrpe Aaxke camas njoxas pyKa poBHO 1/3 pa3 BbiMrpaeT 6aHK Ha LoyaayHe. Tak

YTO MpM CT3Kax B 1 eauHuuy Ana urpoka Y nyw c o6oM pykou GyaeT o6sajatb
60/IbWIMM OXMAaHMeM, YeM donj. Bo-BTopbIX, paHblle UrpoK X AOo/KeH Obln Aenatb
KON C pyKamu CTpOro nyywe Auanas3oHa nyla CBOEro OMNMOHEeHTa. 34ecCb Xe emy



BCerja rapaHTMpoBaHa Kak MMHUMYM TpeTb 6aHKa, TaK YTO 3TO MPaBWJIO BbINOJIHATLCA
He 6yaerT.

PaccMoTpuM Z1Ba BO3MOXKHbIX CJlydas B 3TOM Mrpe.

Cnyyam 1: S< 3

Mpy CT3Kax MeHblue TpexX eAMHML, Mbl 6e3 TpyJa Hamaem CTpaTervio Ans urpoka X.
Ecnu ero onnoHEeHT NocTaBUT ONJ1-MH, TO UFPOK X MOJIYYMT LUIAHChl 6aHKa KaK MMHUMYM
2 K 1, a 3710, B CBOI 04Yepe/b, 3HAYMT, YTO OH BCerga [o/KEH Aenatb Kol (To ecTb X
= 1). WHbIMM cnoBamu, AN urpoka X Konn 6yaet AoMuHMpoBaTh (ong Bo Bcex
cnyyasax 6e3 McKAoYeHudA. Torga Mrpoky Y ocTaHeTCsA JMilb MaKCMMM3WMPOBATb CBOE
OXKMZAHWE NPOTMB TaKOM NpesCKasyeMOoM CTPATErnM OMMOHEHTA.

<Y, nyw> = p(y urpoka Y nydwas pyka) (6aHK) (3KBUTH) +
+ p(y urpoka Y xyawas pyka) (6aHk) (3KBMTH) - (pa3mep CTaBKM)

<Y, nyw> = p(y urpoka Y nydwas pyka) (25) ( 2/3) +
+p(y urpoka Y xyawas pyka) (25) (1/3) - (5)

Urpok X ypaBHAET O/1-UH CO BCeMM pyKaMu. TakMm 06pa3oM, ecim Urpok Y caenaet
Myw C Yy, Y €ro OrnoHEHTa OKaXeTCA pyKa Jlyylle C BEPOATHOCTbIO Vi, U pyKa XyXe C
BEPOATHOCTbIO (1 - v1).

p(y vrpoka Y ny4ywas pyka) = 1 - vy
p(y vrpoka Y xyawas pyka) = vy

<Y, myw | yr>=(1-y1) (25) (2/3) +v1 (25 )(1/3) - (5)
<Y, nyw | ys>=5/3-2Sy;/3

<Y, pong | yi>=-1/,

Urpok Y floMKEH CTaBMTb OJIN-MH KaXKablM pas, Koraa:

S/3-28y:1/3>-1/,
2S - 4Sy;> -3
Vi < (2S + 3)/4S

Toraa NoporoBoe 3HaYeHUe Y COCTaBMT:

y = (25 + 3)/45
Mbl MONYYMAM, YTO ONTUMA/IbHBIMM CTPATErMSAMM ANA UIPbl CO CT3KAMM MEHbLLE Tpex
eanHMY, 6yJeT Nyl CO CTOPOHbl MrpoKa Y CO BCEMM pYyKaMM, Y0BIETBOPAOLLMMM

npueejeHHOMY Bbllle YpaBHEHMIO, U KOJ1JT CO CTOPOHbI UIPOKa X co Bcemu PyKamH 6e3
MCKJTIO4YEeHHMA. npe,ﬂ,CTaBbTe, YTO CT3KM B pasfjayve COCTaBAKOT 1.5 eguHuupbl - nyw



UIrpoKa Y NONYy4YUT KOJIZ1 OT OMNMNOHEHTA 100% pa3, HO U OJI/1-MH OH TaKXe NoCTaBMUT CO
BCEMU CBOMM AMNala30HOM.

Mpu cTaKax B 3 eauHMUbl UrpoK Y AOMKEH CTaBUTb OJI1-UH C 3/4 cBOMX pyK. C pykom

0.75 ero matematnyeckoe oxugaHue coctaBuT -0.5 eanHUUbI, YTO B TOYHOCTU paBHO
oXuaaHuo ot onaa.

Cnyyam 2: S >3

Mpu cTaKax 60/blue TpEX €AMHML, UrPOK X MOoJlyyaeT LWAHCbl 6aHKa Xyxke, yeM 2 K 1. A
3TO 3HAYMUT, YTO OH YXKEe He MOXeT ypaBHMBaTb CO BCEM CBOMM [AMaNa3OHOM - AJiA
KaKMX-TO pyK dong CTaHOBMTCA NpeanoyvTUTENbHbIM pelieHneM. bonee toro, oH yxe
He MOMKEeT ypaBHMBATb C PyKaMM XyKe, YeM NOpor 0JI/1-UHA €ro onnoHeHTa (NOCKOJIbKY
dong npu 60/blIMX CTIKAX BCE paBHO OyaeT Ayudwe Konna ¢ 33% 3KBUTU B GaHKe).
TakMM 06pa3om, Mbl (PAaKTUHYECKM MMEEM JIENI0 C UIPOM Nyll uan ¢dona n3 npumepa

12.1, C TOM NULLb Pa3HULLEM, YTO NyYller pyKe NPUHAANERUT BCErO 2/3 6aHKa.

Mbl MOXXEM HaMUTK OMTMMaibHble CTPaTerMm As 3TOro C/lydasi, MCMNoJb3ys TE e Camble
ypaBHEHMA C MOMPaBKOM HAa 3KBWUTU KaxKAoro mMrpoka. Ecnm oHu yBMAAT LWoyaayH, TO
Nlydlwan pyka BbiMrpaeT S/3 eaAnHULbI, a XyAalaa npourpaet S/ 3.

<Y, nyw | y > = (Mrpok X genaet konn) (-S/3) + (urpok X aenaet dong) (+1)
lMpumeyaHue om nepesoodyYuka: S/3 3mo Auwb ynpouwjeHue nodcyema
mamemamuyeckoz2o oxudaHus. /JelicmgumesibHO, eCc/lu Mbl 2080pumM 06
YPasHeHuU 8biwe, mo 8 «mpaduyuoHHoU» popMe oHo bydem 8bi2/1IAdemb MakK:
<Y,nyw |y>=(x)(-S*2/3+S*1/3) + (1-x) (+1)

Kak sbl Moxxeme nomMHumb u3 npumepa 12.1, ecnau uepok X ypasHusaem 0J1J1-
UH, mo OH desnaem 3mo C pyKou saydwe. To20a u2poK Y dse mpemu pa3
npouzpaem 6aHK, a 0OHy mpemb (C02/1aCHO NPAsu/iam uzpbl) sbiuzpaem. Ho 8

CKobKax nocsae ynpoujeHua nosay4yumca S/ 3.

Takum 06pasom, mMbl MOXXeM ynpocmumse paccmampusaemyro 3aoady do uzpsbl
co cmakamu S/ 3.

MFDOK X YpaBHAET 0J1/1-UH C BEPOATHOCTbIO X U CKMHET CBOM KapTbl C BEPOATHOCTbIO (1 -

X).
<Y, nyw | y> = (x) (-5/3) + (1-x) (+1)

<Y, nyw | y>=(-xS/3) +1-x (12.4)

<Y, pong> =- 1/,



CHoBa NpupaBHAEM 3TH ABa BblpaxkeHus. Mosyymm:

XxS/3+1-x=-1/,
xS+3x=9/2

X=9/2(S +3) (12.5)

Ana urpoka X oxkmaaHuve ot donga coctasnsaet -1 egmHuuy. lNocumMtaem oxmaaHuve ot
KOJ/1/1a C MOPOroBOM pyKOM X.

Kak v B npumepe 12.1, urpok Y nocTaBMUT ONJI-MH C Y CBOMUX PYK (M, KaK HaM yxe
M3BECTHO, X < V). U3 3TUX pYK (v - X)/y ByayT XyKe, 4eM X, a X/y - nyyue.

<X, Konn | x>= p(y urpoka Y nydwas pyka) (-S/3) +
+ p(y urpoka Y xyawas pyka) (+S/3)

<X, Konn | x> =(-S/3) (x/y) + (+S/3) (v - x)/y
<X, konn | x>=(5/3) (v - 2x)/y

<X, dong> = - 1
Hanaem Touky 6e3pasimums:

(S/3)(y-2x)/y = - 1
S(y - 2x) = -3y
y=2xS/(S + 3)

y = 95/(5+3)° (12.6)

TaKuMM 06pa3oM, onTUMasbHas cTpaTerms Ans urpoka Y - nyw ¢ 95/(S5+3) Bcex pyk, a
ANna vrpoka X - Konn ¢ 9/2(5+3) Bcex pykK.

Kak Bbl MoxeTe MNOMHWUTb, B npumepe 12.1 onTUMasibHble AuMana3oHbl OKa3asMCb
AOCTATOYHO Y3KMMM - npu CT3Kax B 10 eanHUL UrpoKy Y Hy}KHO 6blI0 MATU B ONN-UH
MPUMEPHO C YETBEPTbIO CBOMX pPYyK. OfHAKO B 3TOM Urpe OH JO/IKEH CTAaBWUTb OJI1-WH
(9(10)/(10+3)%) = 90/169 pa3, To ecTb 6O/blUE, YeM B MOJIOBUHE CYYaeB MPU TaKOM
e pa3mepe cTaKa! B cBowo ouepeapb, uUrpok X éyaet ypasHmBatb (9/(6 + 2(10)) = 9/26
BCeX PyK. Ha nepBblM B3rnsg MOXKET MoKasaTbCsA, YTO B HalUM pacyeTbl 3aKpanacb
OlWM6BKa - KaK MOXKHO pMCKOBaTb AECATbIO 6J1aMHIaMM paaM TOro, YTo6bl 3a6paTh OAMH,
M NpU 3TOM B Cayyae Koana nmeTtb Bcero 33% Ha nobeay?

Ha camom Jgene, WMHTyMUMA MOACKa3biBaeEM BaM HenpaBW/bHbIM OTBET. MHorue
MPMBbLIKAM AyMaTb, YTO OHM PUCKYIOT A Aonnapamu, 4Tobbl BbiMrpaTb B, npuuem Bce
NMepemMeHHble CTPOro onpejesneHbl (pasmep CTaBKWM, NpPoUeHT donga OnmnoHeHTa UM



BbIMIPbILIA Ha wWoyaayHe M T.n.). MpW TakoM NOrMKe HawM pacyeTbl AEUCTBUTE/IbHO
KaXKyTCA OLUMOOYHBIMU - Mbl XOTMM PUCKOBaTb AECATbIO eAMHMLAMM, YTOObI BbiMrpaTb
OAHY, KOrfa OMMOHEHT YpaBHAET Hal OJ1-UH MPUMEPHO B TpeTu cayyaeB. OfHako
BaXXHO NOHMMATb, YTO B CJlydae KoJIJla Mbl NMpoUrpbiBaem He S, a simwb S/3. Tak 4yTto B
peaslbHOCTU Mbl MHBECTMPYEM B OaHK TpWU UE/biX M OAHY TpeTb €AMHMUbI, 4TOObI
BbIMrpaTb MONTOPbI (MEpTBble AeHbIM B 6aHKe).

EcnnM Mbl CpaBHUM pelueHns ana urpbl U3 npumepa 12.1 n 12.2 (ana CT3KOB 60/blUe
Tpex eamHUL), TO 3Ta 3aKOHOMEPHOCTb CTaHET elle 60/1ee 0YEeBMAHOM:

Mpumep 12.1:
X =3/(2+25)
y=35/(1+5)*

Mpumep 12.2:
x =9/(2S +6)
y = 95/(S +3)°

Kak BuauTe, pelueHne aas BTOPOM UIPbl MOXKHO MOJYYMTb U3 YPaBHEHUM A/1S NpUMeEpa
12.1 npocTo noactaBme S/3 BMecTo S. JencTBuTeNbHO, 3P eKTUBHbIM pasMep CTaKa
ANA Urpbl B NnpuMepe 12.2 coctaBnseT Bcero S/3 (Kak ye 6bls10 MoKasaHo Bbille). Mbl
MOEM MCNOJIb30BaTb 3TO 3HAYE€HWME AR TOro, YTOObl paccyMTaTb LEHY HOBOM Mrpbl
Ana vrpoka Y.

<Y>=-1/, 43/, 5/((5/3+1)%

o 1+ 278
2 4(S+3)2

OAHAKO 3TO ypaBHEHWE OXBaTbiBAa€T TOJIbKO CUTyaUuM, rAe pasmep CTIKOB 60Jblie
Tpex eauHuL,.

EcTb 1 aBa Apyrux cny4as, KaxApli CO CBOMM pelleHuem. Tak, Korga S < 3/2 , 06a
yYacTHMKa 6yayT pasbirpbiBaTb BCE CBOM PYKM 6€3 MCK/OYEHMS, LeHa Mrpbl 6yaeT
paBHA Hy/l0. A B MPOMEKYTKE MeXAy 3/2 M 3 6yaeT AeMCTBOBaTb pELUEHME M3
NepBOro cjiyyas, paCCMOTPEHHOro HamM Ans npumepa 12.2:

25+3
Y= npu x = 1, Tak 4to

<Y> = p(urpok Y ckngbiBaet KapThl) ( - 1/2) +
+ p(MrpoK Y CTaBUT 0NN1-MH) p(X1>Y) (S/3)

1 S
<Y>=—§(1—y)+y(1—y)§



<Y>=(1—y)[—%+y§]

<Y>_25—3 1+25+3]

4S8 2 12
(25 — 3)?
<Y>=——
488

Kak Bbl MOXeTe 3aMeTUTb, Mbl noNy4nsn UeHy Mrpbl AnAa Tpex B3aMMOAOMOJIHAKOLWMNX
MHTEPBAJIOB

<Y>=0,p,n9$s3/2
<Y>=(25—-3)%/48S, pna3/, sS<3
<Y>=-1/,+(275) / (4(5+3))), ana3 < S

O6paTtuTe BHMMaHWE Ha MOpOroBble 3HaYeHuA X U y. Mpu S < 3 x paBeH 1, 0AHaKO Kak
TO/IbKO S CTaHOBMTCA HEMHOro 6onblue Tpex, OnTMMasibHaA YacToTa KoJsijla najgaeTt Ao
3/4. JT0O NoKasbiBaeT, YTO CTpaTermm He obA3aTeNIbHO AO/IKHbI ObiTb HEMNPEpPbIBHbIMM
NPY M3MEHEHUU CTIKOB U pasmepa baHKa.

C nomouwbio 3TUX ABYX MPUMEPOB Mbl BbIACHMAM KaK HaJMuMe 3SKBUTM MeHAeT
cTpatermio B urpax «lMyw wmam @®ong-». Korga nyywasa pyka Ha npedsione BHe
3aBMCMMOCTM HM OT Yero BbIMrpbiBasia 6aHK, ONTUMasibHasA cTpaTerusa 6bi1a AOCTaTOYHO
TaMTOBOM, @ MIFPOK X MMEN 3HAYMTENIbHOE MPEMMYLLECTBO MPAKTMYECKU MpU NII0GOM
pa3mepe CT3KoB. Ho Kak TOJIbKO Yy XyAleW PYKWU MOSIBUSIOCb 3KBUTM (npumep 12.2),
onTMMasbHaa CcTpaTerna cTaja AMKTOoBaTb Mrpy C ropasgo 6onee  LWUMPOKMM
AvanasoHoMm. bonee Toro, npemMMyLLEeCTBO NepeLLo Ha CTOPOHY Mrpoka Y npu nio60om
pasMepe CTIKa MeHee LeCTU eanHUL,

Kak Mbl y3HaeM U3 cnegyolero npumepa, onTMMasbHas cTpaTerMs B 6€3/IMMUTHOM
noKkepe TakyKe 6yJeT BeCbma Jly30BOM M arpeCcCUBHOM.

Mpumep 12.3 - Nyw unu Gong B 6€31MMUTHOM Xonaeme

— 0O6a 1rpoka MMeoT paBHble CT3KM (S eANHUL, B KaXKA0M).

— Kaxzabl 13 MrpoKoB nony4yaeT ABe KapTbl

— Wrpok Ha 6osbluoM 6nanHAe (Mrpok X) CTaBUT 61alH B 1 eanHULy.

— Wrpok Ha 6aTToHe (Mrpok Y) cTaBuT 61anHa 0.5 eanHUL M AeMCTBYET NEPBLIM.

— WrpoK Y MoxeT nocTaBUTb O/I/1-MH Ha S eAUHUL, IMO60 CKMHYTb CBOM KapTbl.

— Wrpok X MoXeT IM60 NPUHATb O1-UH, IM6O CKMHYTb CBOM KapTbl.

— Ecam urpok X ypaBHMBaeT O/1-MH, TO Ha CTOJ BbIKN3AbIBAOTCA MATb KapT U
BbIMrpbIBaeT Jyyllas KOMOMHaUMA.



Ha nepBblM B3rnsg MOXET MoKasaTbCA, YTO Mbl MMEEM AEN0 C BapuaulMen Yke
PacCMOTPEHHOM HamMu urpbl. OgHako XonaeM He yknaabiBaetcs B AuanasoH [0,1],
KOTOPbIM Mbl MPUMEHSNN paHee. Tak, 34eCb MOYTU HET MEpPTBbIX PYK Ha npedJione, a
80% NpoTMB CAy4yamMHOM KOMBMHALUMKM eCcTb BCEro y AByX ctapTepoB. Kpome TOro, cuna
HalWweM pyKku 6ydeT MOCTOSHHO MeHATbCA. Camoe Bpems 06paTMTbCA K MeToay
nepe6opa, YTO Mbl U CAENAaEM YyTb MO3Ke. A MoKa JlaBanMTe paCCMOTPMM JiBa KPamMHUX
c/lyvas: nNpy 6ECKOHEYHO 60/IbLUMX U MaslbiX CTIKaX.

B HalwmMx paccyKAeHMAX HWMKe Bbl BCTPETUTE TEPMMH (PUKMUBHAA u2pd. Mbl yxe
MCNO/1b30Ba/IM €ro B NPOL/bIX r/1aBax, M, CTOUT OTMETUTb, OH OKa3blBaeTCA abCO/IOTHO
HE3aMEHMMbIM MPU PELLIEHUM UIP C MOMOLLbID KOMMbOTEPA. TeMa (UKTUBHBIX WP
JOCTaTOYHO XOPOLLUO OMMCLIBAETCA B NOCO6GMAX MO TEOPUM UrP, TaK YTO Mbl HE Gyaem
BAaBaTbCA B MOAPOGHOCTM M MPOCTO NPeA/oKMM KpaTKoe onpegeneHue. Ecam Ham
M3BECTHbl MNpaBM/ia Mrpbl, a TaKXe cTpaTerms WAeaslbHOro OMMoHeHTa (TO eCTb
cTpaTtermsa MakCMMaslbHOM 3KCrJlyaTaumm A8 KaXKAoro Hallero AeMCTBMA), Mbl MOXKEM
MCNO/Ib30BaTb 3TY MHGOPMALMIO AN MOMCKA ONTUMA/IbHOM CTpaTeruu.

na Havyana Mbl AOJIXKHbI clenaTb NPeAnoJioXKEHME O BEPOATHbIX CTPATErUAX Kaxaoro
M3 UrPOKOB. YeM peasMcTUMYHee ByJeT Halla Aorajka, Tem npolie 6yaeT pelumTb mrpy.
MpeAacTaBbTe, YTO Nepes Hamu ABa Mrpoka (A u B). Ckaxkem, Mbl onpeaenmMamcb C mux
cTpaternamu. Tenepb Ham HYXKHO BbIYMCUTL CTPATErMI0 MAaKCMMAJIbHOM 3KCTTyaTaumm
ANA urpoka B npu ycnoBuu, 4to UrpoK A cnegyeT 3aZlaHHOM Hamu cTpaTermu. 3aTem
Mbl coefiMHAeM HanaeHHyto CMO c M3HaYaNbHOM CTpaTernei Ana Mrpoka B ucnonbsys
CneuManbHyl0 KOHCTaHTY cMeluBaHuA. OHa 3aZaeTcs HeKoM Mnoc/ieAoBaTe/lbHOCTbIO
ymces, CBOAALENCS K HYJ/I0, HO MMEILLEN JOCTAaTOYHOE KOJIMYECTBO Y/IEHOB, TaK YTO
CTpaTernm MoryT MEHATBLCS NMPOM3BOJIbHbIM 06Pa3oM.

CMeluMBaHMe cTpaTerui paboTaeT cieayolwmm o6pa3om. JonycTvM, 3alaHa KOHCTaHTa
m. Torga Mbl 6yJem coyeTaTb CTapylo CTPATErmiO Scmapas C HAMAEHHOWM CTpaTeruen
MaKCMMaJIbHOM 3KCNyaTauMK Syosas CNEAYIOWMM 06PA3OM:

Semewarmas = (1 - M) Scrapas + M Sposan

JloKa3aHo, YTO MpU MHOFOKPaTHOM NMOBTOPEHWUM TaKUE «(PUKTMBHbIE PO3bIrpbilln> (rae
Mbl CTAaHOBMMCA Ha CTOPOHY OGOMX WMIPOKOB) B KOHEYHOM cyeTe MpuMBeayT Hac K
ONTMMasbHOM CcTpaTeruu. Mpu 3TOM YUC/I0 NOBTOPEHMUM BYAET KOHEUYHbIM.

OueHb 60/1bWUE S

Korza cTakM y4acTHMKOB pas3fayu CTPeMATCS K 6€CKOHEYHOCTU, e AMHCTBEHHOM BEPHOM
cTpaTermen 6yaeT po3birpbill TO/bKO Ty30B. MrpoK Y He CMOXET CTaBUTb OJIJ1-UH HU C
OZIHOWM APYroM PyKOM, NMOCKOJIbKY TOrZa €ro OnmnoHEHT MOXKET NPOCTO A0XKAATbCA Ty30B
M BbIMrpaTb FMFAHTCKMM 6aHK. OAHAKO C YMEHbLUEHMEM CT3Ka, Mrpoky Y npuaetcs
N06aBNATb B CBOM [lMana3oH BCE HOBbIE U HOBbIE PYKU, MHAYe OH BYAET TepATb AEHbIU,
YNycKas BO3MOXKHOCTb YKpacTb 6s1aMHAbl. O4eBMAHO, UYTO €CM UIrpoK Y He CTaHeT
3TOro Aenatb, TO €ro ONMOHEHTY CTOMT NPUAEPKMBATLCS CTPATEMMMU KOJIA C Ty3aMM.



UTaK, eCcnn CT3KKU CTaHyT 60/ible HEKOM KPUTMYECKOM OTMETKMU, UIFPOK Y HE CMOXKeT
MONlyYMTb B3/IbI0 OT MNyla C LWWMPOKMM AManasoHOM, MOCKOJIbKY Jaxe eCcau ero
ONMOHEHT ypaBHUBAET TOJIbKO C Ty3aMMu, B CpeAHEM OH OyAeT NpoMrpbiBaTh CAMLLKOM
MHOro. MoXHO noaymaTb, YTO C YMEHbLUEHUMEM pa3mepa CTIKOB MEPBbIM AE/I0OM UIPOKY
Y cneayet Havyatb CTaBWUTb 0//1-MH € KK, oAHaKO 3TO He coBCeM BepHO. [eno B TOM,
4YTO Npu urpe C 60/bLUIMMM CTIKaMMU PYKM C 6JI0Kepamu OKasblBalOTCA OCOOGEHHO
LUeHHbIMU. Tak, KOMOMHauuM C Ty30M YMEHbLUAIOT BEPOATHOCTb AA y OMMOHeHTa M
MMEIT 60/Iblle 3KBUTU MPOTUB e€ro auvanasoHa, yem KK. B urpe «[Myw wam dong»
Nyylen pYKoOM NPOTUB OMMOHEHTA, KOTOPbIM YpPaBHMBAET OJI1-UH TOJIbKO C Ty3amu
oyaert ATs.

Ecam vrpok Y nget B onn-mH ¢ ATs npu cTake B 2000 egmHuL, ero oxmaaHue CoCTaBMT:
<ATs, nyw 2000> = p(Mrpok X ckMabiBaeT) (6aHK) +

+ p(Urpok X ypaBHUBaET)p(3KBMTH Urpoka Y)
(pa3mep 6aHKa) - nyL

<ATs, nyw 2000> = ( 1222/, ) 1.5 + (3/,,,¢) ((0.13336) (4000) - 2000)
<ATs, nyw 2000> = - 2.09525

Mnu NpUMEpHO MUHYC 2 eAMHMLbI 3a Nyw. Mbl MOXKEM MCMNO/Ib30BaTb 3Ty e dopMmyny,
YTOGbl HAMTM pasmepa CT3Ka X, Npu KOTOpom ATS CTAHOBMTCS MPMUObIIbHBIM MyLIEM
NPOTMB OMMOHEHTA, YPaBHMBAIOLLEro TOJIbKO C NApoi Ty30B:

<ATs, nyw x > = 1.5( 1222/, ) + (3/155c) ((0.13336) (x) - x )
lNpypaBHMBAEM K HYIO:

1.5(1222/ 55¢) + (3/1555) ((0.13336) (x) - x) =0
x= 833.25

JTO 3HAYMT, 4YTO NpU CT3Ke B 833.25 eanHUL UFPoK Y MOXKeT HavyaTb CTaBMUTb O/I1-UH He
TONbKO C Ty3aMM, HO TakxXe U C ATs. Kak Bbl MOr/iM yxe aoragatbCs, Mpu Go/bluemM
pasmepe CT3Ka, B ero AuManasoHe JOJIKHbl OCTaTbCA TOJIbKO Ty3bl, a 833.25 asnaetca
TOYKOM 6e3pasnmnums ana ATs (MHbIMM CNIOBaMM, MMEHHO NPU TaKOM CT3KEe Mrpoky Y
BCE PaBHO, YTO Zi€/1aTb C 3TOW PYKOM).

Tenepb AaBamMTe MOCMOTPMM Ha 3Ty CMUTyauMi0 C TOYKM 3peHMA MUrpoka X, eCc/iu ero
OMMOHEHT Hayas CTaBUTb OJ1-UHbl HEe TONbKO C AA, HO M Cc ATs. MoxeT M OH
pacWMpUTb CBOM AManasoH? Jlyywe pykoM (nomumo AA) npotme {AA, ATs} 6yaeT AKs c
41.442% 3KBUTU, OJIHAKO JaxKe C HEM UrpoK X ByAeT TepATb AEHbIU B C/lydae Koa.

MHTEepeCcHO OTMETUTb, YTO KaK TOJIbKO 3P eKTUBHbIE CTIKKU aocTuratoT 833.25 eauHuu,



cTpaterua urpoka Y pesko meHsaetca ot {lyw 100% pa3 c AA} go {lyw 100% pa3 c AA u
ATs}. 3aecb HeT HMKaKoro naaBHoOro nepexoa, Hanpumep {fyw c 1% ATs} - KaK TONIbKO
nyw ¢ ATs CTaHOBUTCA NPUBLINbHBIM, UIPOK Y 0653aH NEPENTM K HOBOM CTpaTermu.

B HEKOTOPOM CMbIC/IE 3TOT MApPaZOKC MOXOX HA M3MEHEHWME arperaTHoro COCTOSHMS B
busuke. Mpu onpeaeneHHoM TemnepaType BELLECTBO CTPEMMUTE/ILHO Npeo6pasyeTca M3
TBEPAOro B XMAKOEe. ITO NMPOMCXOAMT M3-3a TOro, YTO TOYKA PABHOBECUS MOXKET PE3KO
CMECTUTbCA JAaXKe MpU HEe3HAYMTEsIbHbIX M3MEHEHUAX B PAcCMATPMBAEMOM CUCTEME.
HecnoxHo npocreauTb aHaslorMio C pasMepamM CT3KOB M 6aHKa - YEM MEHbLUe 3TO
COOTHOLLEHUE, TEM ObICTpee CTAaHOBMUTCA Mrpa. A HysieBble 6/1alHAbl (DAKTMYECKM
PAaBHOCM/IbHbI A6COIIOTHOMY HYJIIO B DM3UKeE, KOrAa NpeKpallaeTcs BCAKOE ABMKEHME.

[JlaBaliTe cenaem Hauly urpy elle «6bicTpee» U YMeHbLMM CT3KM o 833.12. B aToM
TOYKE Mbl MOJyYMM €elle OAHOro KaHauAata B AuanasoH nywa - A5S (C 3KBUMTU B
13.331% npotvB Ty30B). Ba)XHO 3aMeTUTb, 4YTO 4YeM O60/iblie PYK Mbl BKJlOYAaEM B
AiManasoH, TeM CKopee UrpoK X CMOXeT HayaTb ypaBHUBATb 0J/1-UHbl C pyKaMuK cnabee
AA.

M cHoBa Ana urpoka X nyyiuen pyko npoTue AuanasoHa {AA, ATs, A5s} okaxeTcs AKs,
6onee TOro, Ha 3TOT pa3 OoHa b6yzeT umeTb 6onee 50% IKBUTU (€CU ObiTb TOYHBIMM,
50.9%). Taknum 06pa3om, ecam UrpoK Y peLumT CTaBuTb OI1-MHbI € AA; ATs n A5s, UrpoK
X MOKeT HayaTb ypaBHMBaTb C AKS, U OXMAAEMbIM BbIMIPbIL €ro ONMOHEHTA CTaHeT
oTpuuatenbHbiM. B cBOlO ouepeab, MIrpoK Y MOXeT MCKAYMTb ADS M3 cBoero
AiManasoHa, HO Torga U Urpok X BnpaBe BEPHYTbCA K CTpaTernun Kosisia UCKIYUTENIbHO
C Ty3aMM (M B 3TOM Cjlyyae Mrpok Y YMyCTUT 4aCTb MOTEHUMAJIbHbIX BbIMIpbILLEN).
Takum 06pa3om, UFPoKy Y HY>KHO HAMTU NPaBMUJIbHOE COYETAHME PYK, NMPU KOTOPOM Ero
OKMAAHWE NPOTMB Nyyller CTpaTerMM OMMOHEHTa 6yAeT MaKCMMasbHbIM. A 3Toro
AOCTATOYHO TO/IbKO HAMTU TOUKY 6e3pas3inumsa ans AKs.

MpeAnonoXuM, 4YTO CTIKM 060MX MIPOKOB paBHbl 833 eAMHMUAM - YyTb MEHbLUE, YeM
833.12, 0 KOTOpbIX Mbl FOBOPU/IM paHee (TOYKa, B KOTOPOM nyw C A5S CTaHOBMTCS
NpUOBLINBbHBIM). OnpeaesiMM pasHuLy B OXMAAHUU MeXAY ABYMA CTpaTeruamu Mrpoka X
(konn c AA, u konn c AA n AKs).

PasHuua B oxkmaaHumn (<AKs, konn> = p(konn)p(AKs BbIMrpbiBatoT)

P Y
yka urpoxa - LeHa Konna)

AA 3/1225)((0.12141)(1666)-833) = -1.5447

(
ATs (3/1225)((0.70473)(1666)-833) = 0.8353
A5s (3/1225)((0.69817)(1666)-833) = 0.8085

Kak Buaumte, nyw c A5s 6Gonee npeanoytMteneH, 4yem c ATs, eCnM OMMOHEHT
ypaBHMBaeT C guManasoHoM u3 AA 1 AKs.

Haraem Touky 6e3pasnunums ansa AKs y urpoka X. B Hel oxkugaHue oT cTpaTermm Kosa



C AKs 0/1KHO 6bITb PaBHO HYyJO:
(-1.5447) (AA%) + (0.8353) (ATs %) + (0.8085) (A5s %) = 0

lpume4yaHue om nepesoodyuKa: 30ecb Mbl CHA4Yasa HAw/Iu OXuodaHue
cmpameauu Koaaa ¢ AKs npomus Kaxkdol U3 B03MOXHbIX PyK onnoHeHmMa. 3mo
U eCmb OMKJ/IOHEHUe Om cmpame2uu KOJ1JIa MOJIbKO C Mmy3amu, NOCKOJIbKY
Ymobbl HalUmu oxkudaHue om cmpameauu Kosia ¢ AA u AKs, HaMm, o4esudHo,
HY>KHO NPOCMO CJ/1I0XKUMb OKudaemble 8bluzpbiluu om Kosjaa ¢ AA u Kosaaa ¢
AKs.

B mouke 6e3pasnuqua uzcpoky X 8ce pasHo, Yymo desamb co csoumMu AKSs.
MHbIMU cnosamu, oxudaHue uzpoka X om kosia ¢ AKs domkHO 6bimb pasHo
Hyt0. Toeda oxxudaemblil Bbiuzpbi om cmpameauu {Konn ¢ AA u AKs} bydem
paseH oxxudaemomy sbiu2pbily om cmpamezuu {Koan c AA}.

EctectBeHHO, YacToTa nywa c AA 6yaet paBHa 100%, nony4mm:
0.8353 ATs% + 0.8085 A5s% = 1.5447

MockonbKy A5s MMeeT 6osiee BbICOKOE OXMAAHME AN UFPoKa Y, TO M C HEM Mbl TaKXKe
6yaem ctaBuTb onn-uH 100% pas:

0.8353 ATs% = 0.70935
ATs% = 87.73%

3HaumT, npu cTaKe B 833 eaAnHULbI, €Can UFpoK Y ByaeT CTaBUTb O1-MH C AMana3oHOM
{AA-100%, ATs - 87.73%, A5s - 100%}, TO ero oxuaaHuve OyaeT MaKCMMa/bHbIM, a
UIrpoKy X byaeT 6e3pasnunyeH K Konny ¢ AKs.

O6patTe BHMMAHWE, YTO paHblue Mbl Npeanarasm UATU B ONN-UH C ATs abCoNTHO
BCErga, OAHAKO KaK TONbKO 3(PEKTMBHLIM pasmep CT3KAa COKPATM/ICS MEHEE YEM Ha
0.5 eauHMUpIl, YacToTa Myla C HEM CHM3UIACh MOYTU Ha YeTBepTb. bonee aeTanbHbIM
aHa/iM3 3TOM Mrpbl AAacT ele 60/ble TaKUX KE HEOObIYHbIX Pe3y/bTaToB - MpM
onpefeneHHbIX pa3Mepax CTIKOB Mbl OyAeM BblHYXAEHbl MCKAOUYMTb HEKOTOPbIE PYKM
M3 AManasoHa urpoka Y M 3aMeHUTb MX Ha Te, YTO Jydle CTOAT NPOTMB HOBOrO
AvanasoHa Koana OrnnoHeHTa.

O4eHb MasieHbKue S

MUTaK, Mbl MNONYYMIM BECbMA HEMNIOX0E NpeACTaB/IEHME O PELLEHUM PacCMATPUBAEMOM
Urpbl AN 04YeHb 6oJsibliMX S. Tenepb AaBaMTe MOCMOTPMM, YTO MPOMCXOAMT MpU
MaJIeHbKMX CT3KaX.

/NS Hayana NoroBOpMM O CUTYaLuM, B KOTOPOM OKasbiBaeTCs MIPoK X. Mbl yKe 3HaeM,
YTOo OH OyJeT YypaBHMBaTb TOJIbKO C pYyKaMM, KOTOpPble WMMEKT MOJIOXKUTENIbHOE



OXMAAHWE NpPOTMB AManas3oHa nywa. Kaxabld pa3 OH Jo/iKeH 6yaeT NpUHMMATb
pelleHne 0 Konie CTaBKM pa3mepom (S - 1) npu 6aHKe (S + 1). MNycTb ero 3KBUTU B
CJly4ae KO paBHO HEKOMY X, Toraa:

3HaumuT, Mrpok X 0653aH AeslaTb KO BCAKUM pa3, Koraa 3KBUTM €ro pyku Gosiblie (S-
1)/(25).

Hanpumep, npuv ctakax B 1.1 eauHMUy, €My HYXHO OyaeT ypaBHMBaTb C
KOMOMHAUMAMM, SKBUTM KOTOPbIX MpeBbilLaeT 1/22. Mpole rosopsa, ecnm 6bl Urpok Y

CTaBUN ONI/I-UH CO BCEMM CTapTeEpamM, MIPoky X AO/IKEH 6bl 6bl1 OTBEYATb C JID6OM
PYKOM, NOCKO/IbKY AlaxKe 320 umeeT 32.3% 3KBUTM NPOTUB [IBYX C/TyYaMHbIX KapT.

[aBanite npeacTaBMM, 4YTO UIPOK X AEUCTBUTENIbHO YpPaBHMBAET CO BCEMM PyKaMM.
Torga ero OMMOHEHTY HYXHO 6yJAeT MATM B OJU1-UH C JIO6OM KOMOMHAUMEMN, 4be
OXMAAHWE OT Nylua Bbile oXuaaHuA oT ¢onga. OYEeBMAHO, YTO OXMAAHME OT nylla
€CTb HM YTO MHOE KaK pe3ynbTaT 0Ji/1-MHA NPOTMB AManasoHa Koaia, a oXuaaHue oT
donga Bceraa paBHO HyJt0.

<Urpok Y, Bce pykn> (25) - (5-0.5)>0
<Arpok Y, Bce pykn> > (S-0.5)/2S

UTaK, Urpok Y, B CBOK oyepeab, 6yZeT CTaBMTb O/I/1-MH CO BCEMM pYKaMM, Ybe SKBUTU
6onblwe (S - 0.5)/2S. Mpu cTakax B 1.1 eAUHULY ITOT NOPOr paBeH 3/11. Takoe 3KBUTH

NMPOTUB Juana3oHa Ko/Jla Mrpoka X €ecTb y JI060M CAyvyalHOM PYKM, TaK uTO
OMTUMaNbHOM CTpaTernen 3aechb 6yAeT nyul C l06bIMU ABYMSA KapTaMM.

7 MOCKOJIbKY HM OAMH W3 UIPpOKOB HE MOXKeT YJydllnTb CBOK CTpaTtervMio B
OAHOCTOPOHHEM NopAAKe, TO NpU 3ajaHHbIX CT3KaxX Haﬁp,eHHaﬂ HaMM Mapa CTpaTeFMﬁ

(nyw ¢ Nto6bIMM ABYMA U KOJIN C 06bIMM ABYMA) 6yAeT ONTUMA/IbHOM.

OAHaKO KaK TOJIbKO CTIKM Ha4HYT pacCTun, UIrpoK Y nepBbiM CTOJIKHETCA C I'IpOGJ'IGMOﬁ
HeAoCTaTKa 3KBUTHU A14 nylla.

Xyawas pyka, 320 umeeT 32.3% 3KBUTM B OJUI-MHE MNPOTMB [ABYX CJIyYaMHbIX KapT.
MoacTtaBmB 3TO 3HaYeHMe B HOPMY/TY NONYHMUM:

0.323 > (S - 0.5)/(25)
S>1.412

To ecTb, KaK TO/IbKO CT3KM BbIpacTyT [0 1.412 eAuHUU, UIPoK Y YKe He CMOXKET



CTaBUTb O/IN-UH C 320. I'Iop,yMaﬁTe, HACKOJIbKO 3TO OTJ/IM4aeTCA OT UIPbl MNMpU 60bLUMX
CT3KaXx, rge MUrpok Y Bcerga ctaBu/ OJIN-UH C 6onee LWLIMPOKMM AMaNa30HOM, YEM
AMana3oH KoJlJla €ro ornnoHeHTa.

Mbl MOXeM MCMNo/sb3oBaTb METOJ (PUKTUBHOM MIpbl, YTOGbl OLEHUTb OMNTMMAJibHblE
cTpaTermMm npu pasiM4yHblX pasmMepax CT3KOB. Bo3bmeMm CT3K B 2 eanHMUbI. Mcnonb3yA
dopMyny ans onpeaeneHus 3KBUTU, MNONYYMM, 4YTO MIPoK X JOJIKEH YpaBHMBATb

Ka /bl a3, Korjja SKBMTU ero pyKu 60bliie, Yem 1/ 4+ Ho npeacTasbTe, BMECTO 310MO
OH 6yaeT ypaBHMBaTb CO BCEMM CBOMMM pyKamu. Toraa Nydwen KoHTpcTpaternen ans
Mrpoka Y 6yaeT nyw CO CTapTepaMM, Ybe SKBUTM MpeEBbILAET 3/8. Kak cneacteue, B

€ero JmanasoH He BomayT 13 pyk: 320, 420, 520, 620, 720, 820, 430, 530, 630, 730,
830, 32s, 1 42s.

CaMoe Bpems BEPHYTbCS K UIPoKy X M NoAyMaTb O noaxoAsiien noactporke. MNpoTtme
AvanasoHa, KOTOPbIM He BKJ4YaeT B ceba 13 BblleHa3BaHHbIX KOMOMHALUUM, CaMoM
cnabon pykoW Bce TaKkKe okaxkeTtca 320 ¢ 31.72% Ha nobeay. U, Kak pesynbtat, emy
BCE PpBaHO MNpUAETCA YypaBHMBaTb CO BCEMM CTapTepamu. Takum o6pa3om, o06a
YyYaCTHMKA MaKCMMM3UPOBA/IM CBOE OXMAAHME MPOTMB COOTBETCTBYHLIEM CTpaTernu
OMMOHEHTA, U NYTEN ANA AaSibHEULIErO YAYULIEHMA HET HX Y OAHOMO U3 HUX.

HekoTopble HallM 4yuTaTeNIM ceMyaCc MOryT MnoAaymaTb, YTO Mbl COWM C  yMma.
JencTBUTENbHO, B GO/BIUMHCTBE CUTYyaUMM (M 3TOMY O6bIYHO Y4aT BCEX HAYMHAOLMX
MrPOKOB), HY)XHO YpaBHMBATb OJII-MH C JMaNasoHOM YKe, Yem JuanasoH mnyua.
MpuyMHa, MO KOTOPOM 3TO MPaBWMJIO HE COBGJIIOJAETCA B HAlleM C/lyvyae KpoeTcs B
UCKJIIOYUTENIbHO MasIeHbKOM pasMepe CT3KoB - 6namHa urpoka Y (0.5 eauHuubl)
COCTaBNISIET Hemaslyl [0/ €ero CTaka. Ho cC yBe/nMyeHMeM Ko/iMyecTBa AeHer Y
KaXZoro M3 y4aCTHMKOB pa3fayu, 3TOT 3EeKT NoCTENeHHO COMAET Ha HeT.

MycTb Tenepb CT3KM Y 060OMX MIPOKOB COCTABAAKT 3 eAuHUUbl. UrpoKy Y Hy»KHO
BbIMIPbIBaTb CO CBOEWM PYKOM 5/12 pas, Npu YCJIOBUM, YTO €ro OMNMOHEHT OTBEYAEeT C
N06bIMK AByMSA. TaK 4To Ha npedione emy NpUAETCA paccTaTbCs C 34 KOMGMHALMAMM:

320 1 32s
420-430 u 42s-43s
520-540 1 52s-54s
620-650 162s-64s
720-750 n 72s-73s
820-850 u 82s-83s
920-940

C Apyrom CTOpOHbI, UrpoKy X noTpebyetcs 1/3 3KBUTU B OGaHKe A/1A HY/NeBOro Kojana.

HDOTMB HaFI,ZI,eHHOFO Anana3oHa onnoHeHTa cneaywline pykn He O6J'Ia,D,aIOT Tpe6yeMbIM
SKBUTU.



320
420
520
620-630
720-730
820-830

Tenepb BepHEMCS K UrPoKy Y. TOJIbKO YTO Mbl OMpEeAeNMIM HOBbIM AManasoH AJs ero
OMMOHEHTA, a 3TO 3HAYMT, YTO U3MEHUTCA U (PYHKUMA MaTEMATUYECKOrO OXMAAHMA OT
nywa. Tenepb OHa 6yAeT BbIrAAEeTb CAeAyOWMM 0O0pa3oM:

(% urpok X ypaBHMBaeT) (p(Mrpok Y BbiMrpbiBaeT) (6aHK nocsie Konna) - ueHa
Konna + (% Urpok X ckmapiBaet) (6aHK) > 0

JTO HEpaBEHCTBO JACT HaM HOBbIM AManasoH A8 O/iN-UHA. B oTBET UrpoK X M3MEHUT
CBOM ManasoH M Tak ganee. B o6wmx YyepTax 3TO M €CTb a/IfOPUTM (DUKTUBHOM MUIpbI.
OTBETOM A5l CTIKOB B 3 €MHULIbI ByeT:

Jvana3oH nywa (Mrpok Y):

{22, A2s, A2, K2s, K2, Q2s, Q2, J2s, J2, T2s, T2, 92s, 95, 84s, 85, 74s, 76, 64s, 54s}
AvanasoH donga (Mrpok X):

{32, 42, 52, 63-, 73-, 83-}

lMpumeyaHue om nepesodyuKa: UmMeemca 8s8udy, YmMo U2poK Y cmasum O0J/1J1-UH
CO BCEMU pyKamu, Komopsble Jiyque YKa3aHHbIX 8 CKO6Kax. Ana uepoka X «63-»
3Ha4yum, 4mo oH JOJ/IXXeH CKUHYMb pyKu ciabee 63.

®aKTUYECKM, C NOMOLLBIO (PUKTUBHOM UIPbl Mbl MOXKEM pelunTb «Myw uam dong» ans
NMOBbIX CTIKOB. HuKe Bbl MOXKETE HAMTU Tab/MLbl C ONTUMA/IbHbIMM CTPaTErMAMM MyLua
M KOAa NpU CT3Kax MeHee 50 61anH0B.

Undpbl B Tabamuax - NOPOroBble 3HAYEHMA CTIKOB, HUXKE KOTOPbIX Nyl (MM KON, B
3aBMCUMMOCTM OT Tab/IMLbl) CTAHOBUTCS NPU6GLINIbHBIM. C APYroM CTOPOHbI, OTMETKM
CALL 1 JAM 03HayvatoT, YTO C 3ajaHHOM PYKOM MOXKHO 6€3 IMLWHUX pa3ayMMM CTaBUTb
WM ypaBHUBATb OJIN1-MH NPU CT3Kax Ao 50 61arMHA0B. Kak Mbl yiKe JoKasam Bbile,
HEeKoTopble PYKM MOryT TO MNOABAATLCA, TO UCYE3aTb U3 AMana3oHOB, B 3aBMCMMOCTHM OT
pa3mepa CT3Ka. M XoTa B GONbLUMHCTBE C/ly4aeB 3TO He 6yaeT MMETb peLlatoLLero
3HAYEHMA AN1A HaleM CTpaTermm, Mbl MOMETM/IM 3HAKOM «*» HECKOJIbKO CTapTepoB, Ha
KOTOpble CTOMT 06paTUTb BHUMAHMKE.

CT3KM B Tab/MLAX YKa3aHbl 10 BHECEHMA 6/1aMH/0B B 6aHK.



Ta6nmuya MNMywa gna NLH

(04HOMACTHbIE PYKM - CnpaBa CBEpPXY)

A K Q J T 9 8 7 6 5 4 3 2

A | JAM | JAM | JAM | JAM | JAM | JAM | JAM | JAM | JAM | JAM | JAM | JAM | 47.5
K | JAM | JAM | JAM | JAM | JAM | JAM | JAM | 49.2 | 36.2 | 32.2 | 26.4 | 19.9 | 19.3
Q | JAM | JAM | JAM | JAM | JAM | JAM | JAM | 30.2 | 29.4 | 24.2 | 16.3 | 13.5 | 12.7
J JAM | JAM | JAM | JAM | JAM | JAM | 49.8 | 32.3 | 18.6 | 16.2 | 13.5 | 10.6 | 8.8
T | JAM | JAM | 44.7 | 46 | JAM | JAM | JAM | 35.6 | 24.7 | 11.9 | 10.5 | 7.7 | 6.5
9 (449|242 (24.3|29.2 (319 | JAM | JAM | 36.1 | 26.8 |14.4| 6.9 | 49 | 3.7
8 |42.6|18.6| 13 |14.1|18.4|20.5| JAM | 43.2 {30.9 | 18.8 | 10.1 | 2.7 | 2.5
7 |40.8|16.1|10.3| 85 | 9.9 | 10.8 [ 15,6 | JAM | 35.7 | 23.8 | 13.9 | 2.5 | 2.1
6 |34.6153| 98 | 65| 57 | 52 |71 |11.2 | JAM | 29.3 | 16.3 * 2
5 |36.9|14.4| 8.9 6 4.1 | 3.5 3 2.6 | 2.4 | JAM | 235 | * 2
4 |345|13.1| 83 | 5.4 | 3.8 | 2.7 | 2.3 | 21 2 21 | JAM | ** | 1.8
3 |319(125|75| 5 | 34|25 (19|18 | 1.7 | 1.8 | 1.6 | JAM | 1.7
2 (292|116 7 | 46| 3 |22 18|16 | 15|15 | 1.4 | 1.4 | JAM

PYKW co 3BE30YKOMN CieayeT urpaTb CAeAyroLmMM 06pa3oMm:

* 63s = NyLW NpU CTIKE MeHee 2.3, a TakXKe B NpoMexyTKe oT 5.1 - 7.1

** 53s = NywW Npu CTIKe MeHee 2.4, a TaKXKe B NpomexyTke ot 4.1 - 12.9

*** 435 = nywWw Npu CTIKe MeHee 2.2, a Takxe B npoMexyTke ot 4.8 - 10.0

Tabamua Konna ana NLH

(ogHOMACTHbIE PYKM - CnpaBa CBEPXY)

A K Q J T 9 8 7 6 5 4 3 2

A | CALL | CALL | CALL | CALL | CALL | 47.3 | 40.7 | 35.6 | 30.9 | 30.1 | 25.6 | 24.7 | 23.2
K | CALL | CALL | CALL | 44.9 | 31.9 | 24.2 | 17.8 | 15.3 | 14.4 | 13.3 | 12.2 | 11.4 | 10.8
Q | CALL | 46 | CALL | 29.1 | 24.3 | 16.2 13 10.6 10 8.9 8.5 7.8 7.2
J | CALL | 27.4 | 19.9 | CALL | 18.4 | 13.5 | 10.7 | 8.8 7.1 6.9 6.2 5.8 5.6
T |CALL | 24.1 [ 15.6 | 13.2 |CALL | 11.6 | 9.3 | 7.4 | 6.3 | 5.2 | 52 | 48 | 4.5
9 (397|175 | 11.8| 9.9 | 85 |[CALL| 8.3 7 5.8 5 43 | 41 | 3.9
8 345 | 14.1 | 8.8 7.7 6.7 6.1 | CALL | 6.5 5.6 4.8 4.1 3.6 3.5
7 1292|125 | 8 6.4 | 5.5 5 47 |CALL | 5.4 | 48 | 41 | 3.6 | 3.3
6 [21.9 | 111 | 7.4 | 5.4 | 4.7 | 4.2 | 4.1 4 |CALL| 49 | 43 | 3.8 | 3.3
5 |20.9| 103 | 6.8 | 5.1 4 3.7 | 3.6 | 3.6 | 3.7 |CALL | 4.6 4 3.6
4 | 186 | 9.2 | 6.3 | 48 | 3.8 | 3.3 | 3.2 | 3.2 | 3.3 | 3.5 |CALL| 3.8 | 3.4
3 16.8 | 8.8 5.9 4.5 3.6 3.1 2.9 2.9 3 3.1 3 CALL | 3.3
2 16 8.3 5.6 4.2 3.5 3 2.8 2.6 2.7 2.8 2.7 2.6 | CALL




lpakmu4yeckoe npuMeHeHuUe u KoMMeHmapuu

3a NOKEepHbIM CTOJIOM Mbl peaKo BCTPETUM  CMTyauuM, COOTBETCTBYOLUME
PaCCMOTPEHHbIM BbIlEe 3KCTpeMasibHbiM npuvmepam. CKaxkem, Mbl HMKOrga M He
nogymaem urpatb B «Myw uam ®ona» co crakamm no 500 6namHAoB. OAHAKO KaK Mbl
yXXe AOoKa3asiM, NpU GECKOHEYHO GO/bLUMX CTIKAX MMEET CMbIC/A pasbirpbiBaTh JMLIb
OYeHb Y3KMM AumanasoH, M Hao6opoT. [pM 3TOM C YMEHbLUEHMEM pa3mepa CTIKa,
AMana3oHbl MFPOKOB PacLUMPAOTCA 4OCTAaTOYHO NJABHO.

Tenepb fAaBanTe 06paTMMCS K nNpumepy 12.2, rae XyAwen pyKe npuyMtanacb TpeTb
6aHKa. 3aecb npu cTakax B 10 eauHuUy Urpoky Y HEOOXO0AMMO OblZI0 UATU B ON-UH C

90/ 69 (53.2%) BCex pyK, a ero ONMOHEHT JO/KEH BblNl YpaBHUBATb 7/, (34.6%) pas.
B TO *Xe BpeMAa B HalweM npumepe C 6e3IMMUTHbIM Xo1i4eMoM Npu cTaKax B 10 eauHuy,
Urpoky Y cnegyet genatb nyw c 774/1326 (58.3%) pyk, a urpoky X - Konn c 494/1326
(37.3%). Kak Bugute, 3TM pesyabTaTbl Maso 4YyemM oTanvairoTcAa. bonee toro, Gonee

arpeccuBHble  cTpaTerMM B XongemMe ABAATCA  CleACTBMEM  ewe  6onee
He3HauMTEeIbHOM Pa3HMLIbl B SKBUTM MEXKAY Ny4lleM U XyaLen pyKou.

MHTepecHo, YTo B GOJIbLUMHCTBE C/lyYaeB B AManasoHe nylla npeanoyTeHue oTAaeTcs
PYKaM, UMEIOLMM Hanbo/blLiee 3KBUTM NPOTMB CIyYaMHOM PYKM (Harmpumep, cTaplume
KapMaHHble napbl ABAATCA YacTblo OMNTMMAZIbHOM CTpaTernmM gaxe Mpu OYeHb
60blMX CTIKax). OfHaKO Yem MeHblie pasmep 3(PdEKTUBHOIO CTIKA, TEM Yalle Mbl
OyleM BbIHY}XJEHbl CTaBUTb OJII-MH Ja)e CO CTapTepamu, MNpPOMIpbiBaOLLMMMU
cnyyamHoM pyke. Hanpumep, npu cTakax MeHee 36 eAuHuL, B AManasoHe mnylua
OKasblBaeTca 97s, nNpu TOM, YTO OHa He ABAAETCA (aBOPMTOM NMPOTMB /06bIX ABYX. Ho
B 3TOM C/lydae Mrpoky Y BaKHO J/MLIb 3KBMTM, KOTOPOE €ro pyka MMeeT MpoTuB
AManasoHa KoJJla, a He MpOTMB C/ly4YalHOM pyKM. M KaK pa3 cpeaHue OAHOMACTHbIe
KOHHEKTOpPbl BECbMa HEM0OXO CTOAT MNPOTMB KapT, KOTOpble COCTABAAT OCHOBY
AManasoHa urpoka X (cTapwumx nap M Ty3oB). Kpome Toro, Ta6smua nywa
noAYepKMBaeT BaXKHOCTb OAHOMACTHbIX PYK - Te 2.5% npeMMmyllecTBa B 3KBWTH,
KOTOpble MMEIT OIHOMACTHbIE CTapTepbl, CTAaBAT MX 3HAYMTE/IbHO Bbille Pa3HOMACTHbIX
aHasioros.

BHMMaTENbHBIM YMTaTE/Ib MOXKET CMPOCHTb: «3a4eM MHe 3TM Tabauupl? 1 HMKOraa He
OKaXKyCb B Urpax, rie MOXHO TOJIbKO CKM/bIBaTb KapTbl AW MATU B ONN-UH>». OHAKO
Mbl TOTOBbI YTBEpP)K/JaTb, YTO Urpa B Nyll uamM oNJ NpU MaNEHbKUX CTIKax 6yaeT
ONTUMAJIbHOW CTpaTerMem (MM, No KpamMHeW mepe, GM3KOM K HeW) ANA X3Ac-ana B
6e3/MMUTHBLIM Xonaem. C yyeToM Toro, Yto B SNG-TypHMpax, caTTenmTax, a TaKKe B
no3aHMx crtaguax MTT TakuMe cuTyaumu BCTpevaloTcA 60Jiee YeM YacTo, 3HaHue
npuBeAEHHbIX Bbilwe Tab/smL, ABNAETCA 0bA3aTesibHbIM ANA N060ro cepbe3Horo Urpoka.
[laBalite pacCMOTpUM CUTyauuum, rae Tabauubl nywa M dosja MorytT HamTM CBoe
NMPUMEHEHMUE.

/lna Havana BBeAEM Ceaytolme JonyLieHUA:



e B uenax cokpbiTMa WHDOpMaUuM, HamM HEOO6XOAUMO MrpaTb BCE PYKM B
OAMHAKOBOM MaHepe, 6y/ib TO HEGO/bLUME PeM3bl, TMMIbl MK oNabl

e /lManasoH, pasbirpbiBaeMblii Ha 6aTToHe, BcerJa 6yAeT Cu/bHee JAuanasoHa
MIrpoKa Ha 60/blIOM 6/1aMHAEe (COCTOSALLErOo M3 ABYX CAyYaMHbIX KapT). MoaTomy
AN UrPOKa Ha 6aTTOHE pen3 byaeT 60Jiee BbiroAHbIM AENUCTBUEM, YEM JIMMN

lMpumeyaHue om nepesod4yuka: MmMeemca s88udy, YmoO ec/u UspokK Ha 6ammoHe
desnaem pel3, mo 00 mMo20, Kak 6osbwol 6salHO CKasan ceoe C/1080, €20
duana3oH cocmoum u3 08yx C/y4qaliHbiXx Kapm. M nockosbKy duana3oH 6ammoHa
HUKaKumM 06pa3oM He MoKem oKazambcAa cjaabee, mo OH nosy4aem
npeumywecmaso 8 cujie pyKu, a Makxe no3uyuio.

MycTtb J - Hekas cTpaTermsa «Myw vam Gong» ana urpoka Y (6artoHa). Toraa Mrpok X
MOXET MaKCMMM3UpPOBaTb CBOE OXWAAHWE MpOTMB J, Mrpasd No TOM Ke CaMoM
cTpatermu. Tenepb BO3bMEM asibTEPHATMBHYIO CTpaTteruto, J;, No KOTOPOM MIPOK Ha
6aTTOHE JenaeT perM3 C KaKUM-TO ONpeAeNieHHbIM AMAnNasoHOM [0 2 eAuHML
(6narHAaoB).

/laBaliTe nNpeanoNoXKMM, YTO MrpoK X OTBEYAeT Ha 3TO HeKoM cTpaTterven J, (aanekom
OT OMTUMAJIbHOM):

e OH genaet nyw Co BCEMMU pyKaMM, C KOTOpPbIM Gbl ypaBHWBA OJI1-MH CaM

e OH CKMABIBAET BCE PYKM, KOTOPbIE 6bl CKMHYJI Ha MNyLL

MpotuB J;, cTpaTerma J; OKaXkeTca cuibHee cTpaTermm J, NOCKOJIbKY B TaKOM C/yyae
Mrpok Y puckyeT amwb 1.5 6naMHAamMM (2 HE BCEM CT3KOM) M NOJIyYaeT POBHO TO e
KonnvectBo ONJOB OT CBOEro OonmnoHeHTa. bosee Toro, oH MOXeT JaxKe CKUHYTb
HEeKoTopble CBOM PYKU, eCan eMy ByJeT He XBaTaTb IKBUTU ANA KONJ1a ONI1-MHa.

OAHaKO MpM O4YEeHb MEJIKMX CTIKAX 3TO, €CTeCTBEHHO, HMKorga He npousomaer. K
npumepy, € 3pdeKTUBHbIM CTIKOM B 4 61aMHAA, UFPOK X MOCTaBUT OJIJ1-UH B OTBET Ha
MUHUpeN3 ¢ 115 u3 169 pyk (63%). U ecnm ero onnoHEHT NYLWMT HACTO/IbKO LUMPOKO, TO
y urpoka Y fIBHO eCTb AO0CTaTOuYHble LWAHCbl 6aHKa Ha Konn gaxe ¢ 320. Tak 4to npu
TaKOM CT3Ke peM3 0 [1ByX 6/1aMHA0B PaBHOCUIEH O/1-MHY (AManas3oH ANA peirsa 6yaet
TaKMM e, KaK AManasoH nywa B cTpaterum J).

OaHaKo pen3 Ha npedsione AaeT UrpoKy X HOBYK CTpaTerMyeckyld BO3MOMKHOCTb -
Ko/, Kak Mbl yXKe 3HaeM, CTpaTernyeckme BO3MOXHOCTM 061a4al0T HeoTpMLUATEIbHOM
LLEHHOCTbIO, TaK 4YTO CO CT3KOM B 4 eauHMUbl Mrpoky Y cinegyeT npuaep:KuBaTbCs
cTpatermmn «Myw uam dong-.

C OpyroM CTOpOHbl, Korga CT3KM B pasgade coctaeasaT 100 6naMHAoB, Mrpoky Y
BCerga cneayeT genatb He6osbluMe pensbl Ha npedione. Beab ero onmnoHeEHT (ecan oH
urpaet no ctpatermu J;) 6yaeTt CTaBUTb ON1-UHbI TOJIbKO C OYEHb CUJIbHBIMU PYKaMM.
Mexay 3TMMM KpaMHUMMK Cy4YasMM CYLLECTBYET HEKWM MOpor, rae Urpoky Y mmeet
CMbIC/1 NEPENTU Ha CTpaTermio MUMHMpEM3a Ha npedsione, 0AHAKO NPU MEHEE TTyH6OKMX



cTaKax ctpatermsa «Myw mam dong» dakTMYecKn byaeT ABAATLCA ONTUMAIbHOM.

BepHemMca K Bonpocy 06 MCNoab30BaHWM cTpatermm «[yw mam dong» v BbiBEAEM
pasMep CT3Ka, NpPY KOTOPOM Mbl MOXXEM HayaTb Ae/flaTb HEGOJbLUME PEN3bl C PyKaMM,
He BXOAALWMMM B AManasoH nywa. PakTUYeCKH, Ham HYXKHO HaMTU TaKoM pa3Mep CTaKa
ANS 33jaHHOM PYKM, rAe OXXMAaHWe OT OJiN-MHa 6yAeT paBHO OXKUAAHMIO OT MUHUPEM3a
n ponga Ha nyw urpoka X (cneaywowiero crpatermm J;)

Mpu cTakax B 8 6/1aMHA0B, AMAaNa3oH OJI1-MHA Mrpoka X (no cTtpatermm J;) coCTaBuT
602/1326 , Unn 45.4% BCeX pyK.

C Apyroin CTOPOHbI, €C/IM Mbl MOCMOTPUM Ha CTpaTermio nywa urpoka Y, To XyZlen
KOM6UHaLmen okaxeTca Q4o. Tak 4To, cKaxkem, Q30, yKe He 6yaeT BXOAUTb B 3TOT
JManasoH.

Toraa nycTb OH CTaBMT 0N1-MH Ha npedone ¢ Q3o npu cTakax B 8 61amMHA0B. MpoTmB
AManasoHa Kosna urpoka X 3ta pyka umeet 34.8% Ha nobeay. Toraa oxuzaHue ot
nywa ¢ Q3o cocTtaBuT (A41A uUrpoka Y):

<Myw, Q3> = p(Mrpok X ckmAapiBaeT) (61anHA) + p(MrpoK X ypaBHUBAET)
p(Urpok Y BbiMrpbiBaeT) (CTIK Urpoka X)
+ p(Urpok X ypaBHuBaeT) (p(MrpoK X npourpbiBaeT) (CTIK urpoka Y)

<Myw, Q3>= (0.546) (+1) + (0.454) (0.348) (+8) + (0.454) (0.652) (-8)
<Myw, Q3> = -0.558 6naiHAa

Monyunnu BrosHE npefcKasyembl oTtBeT. OxmAaHue oT donga coctasnseTt -0.5
61aMHAa, Tak 4To Q30 AEUCTBMTENIBHO HAXOAUTCA NPAMO NOJ TOYKOM 6e3pa3iumns ans
urpoka Y npu 3aZaHHbIX CTIKax.

C Apyrom CTOpOHbI, OXXMAaHMe OT MUHMPEN3a ¢ Q30 (6e3 yyeTa 6J10KepoB) paBHO:

<MuHupens, Q3> = p(Mrpok X cTaBUT 0nn-MH) (UeHa donaa) +
+ p(MrpoK X cKuabIBaeT) (61alHA)

<MuHupens, Q3>
<MuHupens, Q3>

(0.454) (-2) + (0.546) (+1)
- 0.638

®aKTUYECKM 34ECb MOXKHO FOBOPMTb O TOM, UYTO MPMU CT3KAX NPUMEPHO Mo 8 61alMHA0B
MrpoKy Y BCE paBHO, YTO JlenaTb: CTaBUTb O/U1-MH MM AENATb MUHUPEM3 U CKUAbIBATb
BCE PYKM, KOTOpble HE BXOAAT B AMana3oH nywa. M xota nopor B 8 6/1aMHA0B MOXKET
CNYXXMUTb HEMNOXOM OTMPaBHOM TOYKOM ANS JAa/IbHEMIUMX PaCCYKAEHUM, B HalMX
pacyeTax MNpPUCYTCTBYEeT  6OJIblUOE  JIONYLIEHME, KOTOPOE  HWMKAK  HEe/b3S
npourHopupoBaTb. /Jleno B TOM, YTO MrpoK X abCOMOTHO He 06s3aH urpatb Mo
cTpateruu Jy!



MOCKOJIbKY OH MOMET MpOCTO YPaBHATb MWMHUPEN3, MMesA LWaHCbl GaHKa 3 K 1,
OXMAAHME OT TAKOM JIMHMM AN Urpoka Y cpasy YMEHbWMTCA. TaK 4TO Mbl CMEJIo
MOXEM [106aBUTb K MOPOroBOMY 3HA4YeHMIO elle napy 6,aamMHAoB. Ha Haw B3rnaa, B
X3/1C-arne onTUMasIbHOM cTpaTerMen ckopee Bcero 6yaet «Myw uam dona» npu cTaKax
MeHee 10 61aiMHA0B (B OTAE/bHbIX C/lyYasX - MeHee 12-13, eC/iM Mbl MOXKEM OKa3aTbCs
6e3 no3uuum Ha noctdione).

Tenepb Mbl MO’KEM OTBETUTb KOTOPbIM NMOCTaBM/IM B CAMOM Hayvasie 3TOM r/iaBbl.

Be3nnMMUTHbIM XoNaem, ABa Urpoka, MO MpaBuJiaM GATTOH [AOJIKEH /IM60 NOCTABUTb
ONIN1-1H, MO0 CKMHYTb CBOM KapTbl. B CTEeKe KaxAoro M3 HMX HaxoaMTtcsa no 16 duuwek,
61aMHAbl coCcTaBNAT 1 PULKY Ha 6aTTOHE M 2 Ha 6o/blwoM 6narHae. C KakoM aosen
CTApTOBbIX PYK MIrPpOK Ha 6aTToHe [JOJIKEeH CTaBMTb OJ1-MH, €CAM OH Mrpaet
ONTMMa/IbHO?

U3 Tabnuy ACHO, YTO AMana3oH Nyla AO/BKEH COCTaBAATb NpPUMEpHO 61.7% oT Bcex
PYK. MHOrMM MOXET MoKasaTbCA, YTO 3TO B KOPHE HEBEPHO - AEMCTBUTE/IbHO, 3a4eM
TaK 4aCTO PUCKOBaTb LWIECTHaAUaTblo pULIKaMK, YTOObI BbiMrpaTb Bcero Tpu? Bece geno
B 3KBUTH!

HalaeHHble B 3TOM rnaBe cTpaTernmM MoryT NpuUroaMTbCs Bam NpU Urpe B TypHMpax, a
TaKXe B CMTyauusx 6/1alHA NpoTMB 61aMHAa (€C/M Yy Bac MM BaLIero OMMOHEHTa
KOpPOTKMM CT3K). Kpome Toro, «Myw wmam @dong» XOpolo MNOKasblBaeT HACKOJIbKO
CU/IbHBIM ~ JE€MCTBMEM MOMKEM OKasaTbCA O/U1-MH  Ha npedsione. Jaxke npu
3HAYUTENIbHbIX CT3KaxX C/abJ/Ibid UFPOK MOMKET JIErKO HWBE/IMPOBATb MPEUMYLLECTBO
CBOero 6osiee OMbITHOrO OMMOHEHTa, MPU 3TOM MOYTM HE TepAs B MAaTEMATUYECKOM
OKMAAHMM.



Hy»xHo 3anoMHUMb

e B urpe «Myw wvam ®ong», rage nyywas pyka BblMrpaeT BeCb 6aHK, ONTHMMasibHas
CTpaTerns OKaXKeTcs AO0CTATOYHO TAMTOBOM, MPUYEM MPEUMYLLECTBO NMPaKTUYECKU
npy Nt0O60M pasMepa CTIKOB byAeT U Konepa (Mrpoka X).

e Korga xyawas pyka ob6nagaeTt 3HauMTENbHbIM 3KBMUTMU, ONTMMAsIbHaA CTpaTerus
CTAHOBMUTCS 3HauMTE/IbHO 6osiee NIy30BOM.

e OntMManbHaa ctpaterua ana urpol «Myw wam d®ong» B 6€3MMMUTHOM Xonaeme
BKAlOYAaeT B cebAa AManas3oHbl ropasgo crabee, 4Y4eM MHOrmMe Moryt cebe
npeacTaBUTb.

e Korpa Mbl cocTaBnAem JAuanasoH And nywa, Haw Bblbop 6yaeT 3aBMUCETb
UCKJIIOYUTENIbHO OT SKBUTU KOHKPETHBIX PYK MPOTMB AMana3oHa KoJi1la OMMOHEHTa.

e MWrpa no ctpateruu «Myw unm Gona» 6yaeT Kak MUHUMYM GIM3KOM K ONTUMasIbHOM
npu cTakax o 10-11 6nanMHA0B.



naBa 13
dnemMeHTapHbIM nokep: Urpa AKQ

MpofonKaeM M3yYyeHMe TeopuM Urp B MoOKepe. B 3ToM rnaBe Mbl PacCMOTPUM,
BO3MOYHO, NpocTeuwy (GopMy CMMMETPUYHOIO HETPMBMAJIbHOrO MoKepa. Bnepsbie
3Ta mJesa 6bla npeacTaB/ieHa B cTtatbe MalKa Kapo ans kypHana Card Player. Mo
BCEM BUAMMOCTMU, OH MpUAYMan TaKylo Urpy, YToGbl HA HarAsAHOM MpUMEPE MU3YUMUTb
npaBu/IbHble COOTHOLLEHWMS CTABOK M 6nedoB. K 4ecTn aBTOpa, OHa BeCbMa HEMNJ0Xo
CNpaBAsieTcA C 3TOM 3ajadei. Mbl e, B CBOK o4Yepeab, BbIl/M 32 paMKM JIMMUTHOIO
nokepa, A/19 KOTOPOro M3Ha4dasibHO paccmatpumBanacb AKQ, v caenasm HecKosIbKo
MHTEPECHbIX OTKPbITMM O be3nMMUMTHbIX wurpax. OfHako Ans Havana JaBamTe
paccMoTpuM mrpy B AKQ Ha nonoBuHE yauubl C OrpaHU4YeHMEM MO CTaBKaM.

Mepeyncnmm OCHOBHbIE XapaKTEPUCTUKU 3TOM Urpbl:
e B konoge HaxopAaTcA Bcero Tpu KapTbl: A (Ty3), K (koponb), Q (aama).
e Kaxaomy UrpoKy pasgaeTtca oaHa KapTa, 6€3 BO3MOXXHOCTM 0OMeEHa; 06a UrpoKa
CTaBAT obA3aTesibHOe aHTe.
e 3aTeM criegyeT OAMH payHZ CTaBOK, MOC/e KOTOPOro KapTbl BCKpbIBAOTCA (€Cau
HUKTO M3 MIPOKOB HE BbIOPOCUN CBOK PYKY B nac). Ha BCKpbiTMM nobexxaaet
CcTapLuas KapTa.

Konoga m3 Tpex KapT 3acTaBiseT 3aJyMaTbCA O TeMe, KOTOpYl Mbl paHee He
paccMaTpuBann - UcCK/oveHue kapm. B [0,1] urpe y 060MX Yy4aCTHMKOB Obl/n
CMMMETPMYHbIE Mana3oHbl, @ pyKa O4HOro UrpoKa He BAMANIA HA PYKY €ro OMMnoHeHTa.
OAHaKo B 3TOM Urpe, ecnu y BacC Ty3, TO Y OMNMOHEHTA MOTYT OKa3aTbCA TOJIbKO KOPOJib
WM aama. Man ecnm y Bac Aama, TO Y OMMOHEHTA C PaBHOM BEPOATHOCTbI MOXKET
OKa3aTbCA KOPOJib UM Ty3.

Mprmep 13.1 - urpa AKQ #1

— Wrpa Ha NonoBMHE y/UUbI.
— Pa3smep 6aHKa paBeH ABYM €MHULLAM.
— OrpaHuyeHue Ha pa3mep CTaBKM - 04HA eauHMLA.

BoT Kak AnA AaHHOM Mrpbl BbIFISAMT MNJATEXHaA MaTpuua ANA 3KC-woyaayHa (ans
urpoka Y):



Urpok Y Tys Koposnb Jama
Urpok X bet Yek bet Yek bet Yek

Konn -1 0 -1 0
Tys

dong +2 0 +2 0

Konn +1 0 -1 0
Koponb

dong 0 0 +2 0

Konn +1 0 +1 0
Aama

®onpa 0 0 0 0

Hawa 3azaya - HaMTU ONTMMasIbHblE CTPATErnM ANs 3TOM Urpbl. Mbl Cpasy Ke MOXKeM
YyNpoCTUTb 3Ty WPy, MCKOYMB AOMUHMpPYyeMble cTpaTternu. CpaBHMBas CUTyauuw,
KorJa y Mrpoka X oKasblBaeTcA Ty3, JIerKO YBMAETb, YTO KO/I Bcerga ob6najaet
PaBHbIM MM 6GONEee BbICOKMM MATEMATMYECKMM OXMAaHMEM, YeM dong. Takum
o6pasom, cTpaTerms cdonga c TysoM 6yeT AOMMHMPOBATbCA CTpaTerwen Kosasia. B
pe3y/ibTaTe€ Mbl MOXEM MCK/YMTb oL C TY30M M3 BO3MONKHbLIX CTpaTernm Ans
urpoka X. Kpome Toro, MOXHO 3aMETUTb, YTO CTpaTernsa KoJila C AJamMoi JOMMHUPYETCA
cTpaterven donga. TaK YTO Mbl MOXKEM MCK/IOYMTb M3 BO3MOXKHbIX BAPUAHTOB M KOJIN C
Aamoi. Tenepb Mbl MaTeXHas MaTpuua NpMHANa BUA:

Urpok Y Tys Koponb Aama
Urpok X bet Yek bet Yek bet Yek
Tys Konn -1 0 -1 0

Konn +1 0 -1 0
Koponb

®ong 0 0 +2 0
Jama dong 0 0 0 0

MepenaemM K JOMUHUPYEMbIM CTpaTernsam ans urpoka Y. Kak BMAHO M3 Tabauubl Bbile,
CTaBKa C KOPOJIEM [JOMMHUPYETCS CTpaTermen yeka. TOYHO TaKKE Mbl MOXKEM Cpasy
OTOpPOCUTL M YeK C Ty3oM. TakMM 06pas3oM, Mbl eule 60nble  YNpoOCTUAU
nepBOHaYasibHY0 MaTpuLy:



Urpok Y Tys Jama
Urpok X bet bet Yek
Tys Konn -1
Konn +1 -1
Koponb
dong 0 +2 0

Tenepb fAaBaliTe NpepBeMCA M elle pa3 MOCMOTPUM, KaK Mbl MPULIM K TaKOMY
pe3ynbtaty. CHayasa Mbl pa3obpann cTpaTermm Ansa urpoka X v Hawau ABe CUTyauuu,
KOTOpble 6blIM KaK MMHUMYM HE XYKe CBOMX MPOTMBOMOJIONKHOCTEM: KO C Ty3amMu U
dona ¢ gamamn. Hagewcb, YTO TaKoM BbiBOJ AOCTAaTOMHO OYEBMIEH - Mbl HMKOrAa He
CKMIbIBAEM CMJIbHEMILYIO PYKY Ha pUBEpPE, M He OTBEYaEeM Ha CTaBKY C ab6CO/IOTHO
6e3HaZleXXHOM pPyKoM. MOCKONbKY UIpoK X, 6yayyn B 3paBOM YME, TOXE HMKoraa 6bl
He CTan AeMCTBOBATb B TAKOM KJI0YE, Mbl MOXKEM CMEN0 UCKJIYMTb 3TM CTpaTeruu ms
NIATEXXHOM MaTpULbl.

Jlanee, Mbl B3S/IM NOJIYYEHHYIO MAaTpULy M CXOXMM OGPa3OM OLEHWMIM BapWaHTbl A/
urpoka Y. Ecim y Hero ectb Koposib, TO OH 3HaeT, 4YTo 61ed NPOTMB Ty3a HUKOrAa He
cpaboTaeT, a JaMa y €ro OMMOHEeHTa HMKOrga He caenaet Koii. B To ke Bpewms,
MOCTaBMB C TY30M, OH TOYHO HMKOrZa HE MPOUrPaeT, MJOC OH MOXKET MOJIyYMTb KOJII OT
Kopons.

UCKNIOYMB AOMMHUPYEMbIE CTpaTermMu, Mbl OCTaeMcsl C KyJa 6o/siee npocton urpoi. B
CYLHOCTH, CO CTpaTerMyeckom TOYKM 3peHMs 3TO Mrpa C MaTpuuen 2X2 - Mbl yxKe
pasbupasn ee aHasorM B rnaBe 11. Kak M Torga, Mbl CHOBa CTasIKMBaeMcs C
LMKIMYHBIMM YUCTBIMU CTPATErMSMM.

Ecam urpok X Bceraa Aenaet KoM C KOPOAsiIMM, TO JIyYlMM BapuaHTOM Ana urpoka Y
6yAeT NoJHbIM 0TKa3 oT 61edoB B No/b3y B3Jblo 6€ToB. B cBolo oyepeab, B OTBET Ha
TaKyl CTpaTermio Mrpok X HayHeT cbpacbiBaTb BCEX CBOMX KopoJsien. 3atem Mrpok Y
CMOXXeT BOCMO0/Ib30BaTbCA 3TMM, HauyaB 61edoBaTb B KaxJ0M BO3MOXKHOM CUTyaumm. A
MrPpOKYy X HMYEro He OCTaHeTCA KpPOMEe KakK BepHYTbCS K CBOEM MepBOHAYasIbHOM
CTpaTerMm Ko/sja CO BCEMM KOPOJIAMM. IJTO SIBHO CBMAETE/IbCTBYET O TOM, YTO
paBHOBECHE A1 paCCMATPUBAEMbBIX CTPATErMi CYLIECTBYET JINLIb B HEKMX CMELLIAHHbIX
cTpaTtermsax.

Mbl MoxkeM cchopmMpoBaTh MaTpuuy 2X2, onpeaenmB MaTeMaTUYecKoe OXuaaHue Ans
HEeAOMUHUPYEMbIX CTPATErUit NpU MX NEePEeKPECTHOM MCNOJIb30BaHMM.

30ecb ABa HEAOMMHMPYEMbIX CTPAaTErMYECKMX BblGOpa - 3TO JOJIKEH M Urpok Y
61edoBaTh C JaMaMM, a TaKKe CTOMT JIM UFPOKY X AenaTb KOJUT C KOPOJIAMM.

Mbl CMOXXEM HanTH OXnAaHNE UIrpoKa Y Ana Kaxzgoro ms c/lyYdaeB, €CJ/ih paCCMOTPUM
BCE PYKHU, KOTOpPbl€ MOryT Yy HEro oKa3arbCA, a TaKXe BCE BO3MOXHbl€ UCXOAbl TaKMX



urp.

Onpeaenum veTtblpe CTpaTerMyeCKMX BO3SMOXKHOCTM:
e Y;:Y 6nedyeT c gamamm
e Y,:Y genaet yek C Jamamm
o X;: X aenaet KO C KOPONAMMU
e X, : X cOpacbiBaeT KOponen.

Mbl MOXKEM HalMTU MaTeEMaTUYECKOE OoXunaaHue Ka)Kﬂ,OFI 13 3TUX Nap:

Y, npotue X;:

Korga y urpoka Y ecTb Ty3, OH BbIMrpblBaeT CTaBKY MPOTUB KOpPOJIEM Urpoka X, HO
HU4Yero He nosay4vaet oT Aam. OAHaAKO ecaun y Urpoka Y Ha pyKax OKasblBaeTCA KOpOJib,
OH He caenaeT CTaBKy, a 3TO 3HAYMUT, YTO B TaKOM Mrpe CTABOK He GyaeT Boo6Lie.
Korga ke urpok Y nony4yaet gamy, oH 6s1edyeT 1 npourpbiBaeT 0AHY CTaBKY KOPOIAM
WA Ty3aM MUrpoka X.

Kaxkgoe M3 onMcaHHbIX COBbITUMA MNPOUCXOAMUT C BEPOSTHOCTLIO 1/6; Urpok Y
BbIMIPbIBAET CTaBKY JIULLb OAMH Pa3, HO MPOMUIPbIBaEeT ABaxKAbl. TaKMM 06Pa30OM:

<Y1, X1>=-1/6

Y2 npotvB X3:

Koraa y urpoka Y ecTb Ty3, OH BbIMIrpbiBaeT CTaBKYy NPOTMB KOPO/EeM MrpoKa X M HUYEro
He nosay4yaeT oT gam. O4HaKo ecan y Urpoka Y Ha pyKax OKasblBaeTCA KOpPOJib, OH He
CAEenaeT CTaBKy, a 3TO 3HAYMT, YTO B TaKOM Mrpe CTaBOK He 6yaeT Boobuie. To ke
camMoe 34eCb OTHOCUTCA U K CJIy4ato, Korja Urpok Y rnosyyaet gamy.

Urpok Y BbiMrpaeT OAuH pas, Npy 3TOM HU pasy He NpoMrpas:
=+ 1
<Y,, Xp>=+ /6

Y npotus X3:

Korga y urpoka Y ecTb Ty3, OH HMKOrZa He BbIMIpblBaeT CTaBKY Y Urpoka X (OH Bcerja
CKMAbIBaeT CBOKW KapTy B nac). Ecam vrpok Y nonyvaer Kopond, OH AenaeT uYek.
OfHako Kak TONbKO Yy Mrpoka Y Ha pykax oOKasblBaeTcA Jama, OH 6nedyer M
BbIMrpbiBaeT 6aHK (ABe CTaBKW) Y KOPOJA, HO NMPOMrpbiBaeT OAHY CTaBKYy, €C/M Y ero
OMNMOHEHTa eCTb Ty3.

Urpok Y BbIMrpbIBaeT ABE CTaBKMU, NPOUIrpbIBAET OAHY:

<Y1, X2>=+1/6



Y, npoTuB. X;:

Koraa y urpoka Y ecTb Ty3, OH HUMKOra He BbIMrpbiBaeT CTaBKY Y UrpoKa X (OH Bcerga
CKMAbIBaeT CBOK KapTy B nac). Ecav vrpok Y nony4vaeTt KOponas, OH AenaeT vyek. To xe
CaMo€e OTHOCMTCSH U K CUMTyauMM, KOraa y Hero okasbiBaetcs gama. TakuMm 00pa3om, Hu
OZMH U3 YYaCTHUKOB pa3Zayu He BbIUrpbiBaeT, HO U He NPOUrpbIBaeT:

<Y2y X2>=0

B pesynbTate y Hac obpasyeTcs cnegyowas matpmua 2x2:

Y cTaBUT C JaMaMm Y Aenaet 4YeK Cc JaMamu
X fenaet KoAn ¢ Koponsamu -1/ + 1/
X cKupgbiBaeT Koposen + 1/6 0

YMHoXKeHue B8cex 3/71eMeHmos nJjaamexHol mampuybl Ha NOJIOXKUMEJ/IbHYIO
KOHCMAaHmy He Uu3MeHuUm uzpy. YMHOXeHue Ha -1 npocmo nomeHsem mecmamu
8bINJ1IaMbl MexKOy OBYMA U2POKAMU.

Ec/iv Mbl YMHOXUM MaTpuuy urpbl AKQ #1 Ha -6, TO NOJTyYMM:

Y cTaBUT C JaMaMu Y Aenaet 4yeK ¢ JaMamu
X AenaeT Ko C KOPOJIAMMU +1 -1
X CKupgbiBaeT Kopoaeu -1 0

JTa MaTpuMua AoKHa 6bITb 3HaKoMa vnTatesnto no rnase 10. Tam oHa 6blla 0603HaYeHa
KaK niatexHas Matpuua ans «MoaMuencKkmx 1 rpabutenem».

Fpabutenb rpabut | NpabuTtenb octaeTca goma

Moauuenckum naTpyimpyer +1 -1

MoAuuenckum He naTpyampyeT -1 0

TakvM 06pa3oM, Hala urpa MAeHTMYHa «[oAMUENCKUMM M rpabutensam». M3 aHanu3a
TOM MUrpbl Mbl 3HAEM, YTO OMTMMAJIbHbIMK CTPATErMSAMMU ANSi YYACTHMKOB ABAAIOTCA 1/3

and 1/3. HuKe Mbl CMOXKEM CPaBHWUTb 3TOT Pe3y/ibTaT C TEM, KOTOPbIM Mbl MOAYYUM
nocJjie BblYUCSIEHUM.

Mbl MOXKEM pelmnTb 3Ty Urpy, HaMAa ANS KaXKAOro M3 MIPOKOB TaKyl CTpaTermio, npu
KOTOPOM €ro OMMOHEHT CTaHeT 6e3pas/iMyHbiM K Bbl6OpY OAHOM M3 CTpATErmyecKmx
BO3MOXHOCTEN. PacCMOTPMM C/lydal Mrpoka Y, KOTOpPbIM JO/IKEH pelunTb, 6aedoBaTb



C AaMoM uaM HeT. Ero aKc-lioyaayH B3/iblo ANS ABYX AEMCTBUM, KOTOPbIE OH MOXET
NpeanpuvHATbL C JaMoM, 6yAeT cleaylolmM (34ecb MNepeMeHHas «C» 0603HayvaeT
4acToTy KOJ1a C KOpo/ieM ANs uUrpoka X):

<Y, 6ned> = (NpourpbiBaeT Ty3am) + (MPOMrpbIBaeT KOPOJIAM) +
+ (Koponu genatot hona, OH BbiMrpbiBaeT 6aHK)

<Y, 6ned> = p(y X ectb Ty3) (NpomrpbiBaeT O4HYy CTaBKy) +
+ p(y X eCTb KopoJib) p(X genaeT Koan) (npourpbiBaeT ogHy
CTaBKy) + p(y X ecTb Koposib) p(X aenaet ong) (6aHK)

<Y, 6ned> = (1/5)(-1) + /@1 + /(1 - 0) 2)
<Y, 6nedp> = 1/, (-1) + 1/, [c (1) + (1 - ©) )]

<Y, 6nedp>=-1/,-1/,¢c +1-¢

<Y, 6nedp> = 1/, - 3/2 c

<Y, yek>=0

CocTtaBuM U3 NOJTy4YE€HHbIX BblpaH-(eHMﬁ YpaBHEHUNE!

1/2-3/2c=0
C=1/3

[Janee, onpeaennm yactoty 6aedoB C gaMoM OT Urpoka Y, MpU KOTOPOW MIpoKy X
OyZieT BCe paBHO, AeslaTb KO C KOPOAAMM MK HeT. 34eCb nepemMeHHas «b» o3Havaet
4acToTy, C KOTOpPOM UrpoK Y 6iedyeT C JaMaMM.

<X, KONN> = (MpourpbIBaeT Ty3aM) + (BbIMIpbIBaeT y JaMm)

<X, konn> = 1/, (1) + 1/, [b(1)]
<X, ko> =- 1/, + 1/, b

<X, pona> = 1/,(b) (-2)
<X, dong>=->b

-1/2+1/2b=-b
b=1/3

TakMM 06pasom, Mbl MOJIyYMAM MNapy OMTMMAlbHbIX CTpaTErni: MrpoK X AO/IKEH
oTBevatb B 1/3 BCEX CJIyYyaeB, KOrJa y Hero okasblBaeTcs KOpoJib, a UrpoK Y Ao/KeH

6nedoBaTtb B 1/3 C/NlyyaeB, KOrga y Hero Ha pyKax ZaMmbl.

JlaiBaTe CHOBa HEMHOro OTBJIEYEMCSA M MOCTApPaeMCA OCMbIC/IUTb  MOYYEHHbIM
pe3ynbTat. [naBHas maea Ana Urpoka Y 3aK/I4aeTcs B TOM, YTO6bl MOAYYUTb B3IJIbIO



CO CBOEM COBOKYMHOCTbIO PyK. [0BOpA 06 3KCn/yaTauuu, ecim 6bl UrpoK Y 3Has, Kak
€ro OMMOHEHT MoBeAeT cebs C KOpONsAMM, TO OH 6bl CMOr KaxAblM pa3 JAenatb
MpaBU/IbHbIM BbIGOP MeXAY 6aedamu M BaNbio 6eTamMu. OAHAKO AaBaMlTe cYMTaTh, YTO
OH 3TOr0 He 3HAEeT, M MPOCTO XOYET NoJly4aTb MAaKCUMAJIbHYIO BbIroAy BHE 3aBUCMMOCTMU
OT JIeMCTBMI CBOEro OMMOHEHTA.

B 3TOM cnyyae y Hero ectb ABa MCTOYHMKA B3JIbl0: YKPaAEHHble 6aHKM C AaMamMu U
BbIMFPaHHble CTAaBKMU C Ty3aMM. TakMM 0b6pa3om, B nzaeasne Urpok Y xoten 6bl caenatb
TaK, YTO NPUBbIIb OT KaXK/A0M M3 3TUX CTpPaTErnM 6bls1a paBHO3HAYHOM. M Torga urpok X
He CMOXKET ero 3KcnyaTMpoBaTb. /1A 3TOro eMy Hy»Ho 6s1ecdoBaTh C TaKOM YaCTOTOM,
yTO6bl B3/bI0 BCEM €ro CTpaTerMm He MEHANIOCb BHE 3aBMCMMOCTM OT JEeMCTBUM
ONMOHEHTA; B YAaCTHOCTM, OHO HEe AOJIKHO 3aBMCETb OT TOro, AesiaeT ONMNOHEHT KO C
KOpPONAMU MM HeT. Kak oKa3anocb, B 3TOM CJlydae, NpaBUIbHOE COOTHOLLUEHME BI/IbO
6eToB C Ty3aMu K 6nedam c gamamu coctaenfeT 3 K 1. MHbIMM CnoBamu, Mrpok Y

AOJTIXKEH A€NaTb 6eT c 1/3 CBOMX AaM, NOCKOJIbKY C Ty3aMM CTaBKY OH CA€J1a€T BCErja.

BcnomHum rnasy 11, rae Mbl 0603HAYM/IM 3TO COOTHOLWEHME 61edoB K CTaBKamM Ha
BI/IbI0 KaK «Q», U MOKa3a/JM, YTO OHO paBHO «1/(P+ 1)» (cMm. dopmyny 11.1). Ana

6aHKa pa3MepoM B Be CTaBKHU Mbl Ael‘aCTBMTeﬂbHO noJiy4ymMm COoOoTHOLLEHUNE 1/3.

lMpumeyaHue nepesodyuKa: 30ecb MOXXem noKa3amseCA, Ymo asmop NOOMeHUs
noHamue «4yacmoma 6saega ¢ damamu» Ha «coomHoweHue 6aedos u B83/bH0
6emos», 00HaKO 3mo He mak. /Jeno 8 mMom, 4YmMO u3-3a CheyuguKku u2pbl
3Ha4YeHUsa 3Mux nokasamesel delicmsumesibHO pasHbl 0OHOU mpemu. Tak, Mbl

yXe nocyumasiu, no4emy uepokK Y dosixkeH cmasumb CO CBOUMU damamu 1/3

pas. Ecau e nocmMompems Ha coomHoweHue 6aegos u B83/bl0 6emos, mo
CMAaHoOBUMCA 04eBUOHbIM Cledyrujee: 8epoAMHOCMb NOJy4YUmb my3a u damy
abcos1mHo oduHaKkosa, u 3mo eOUHCMBEHHbIe PYKU, C KOMOPbIMU Mbl 6ydem
cmasumse. 3Ha4um, ec/u Mbl PpacCMOmMpuM, Hanpumep, wecms cobbimul, 8
KOmopbIX Mbl MOXXeM desiamb 83/1bl0 6em, mo 8 mpex u3 Hux y Hac 6ydym
damu, 8 mpex - my3bl. C my3amu Mbl coesaem 6bem sce mpu pasa, a ¢ damamu
- B8ce20 O00uH. Takum ob6pa3om, coomHoweHue b6nedos u B83/bIO 6Gemos
oKaxemcAa 1 Kk 3.

Ta e normka npumeHurma u ans urpoka X. OH xo4yeT oTBeYaTb Ha CTaBKYy C TaKOM
4acToTOM, YTO6bl €ro OMNMOHEHTY He 6blI0 pa3HMLbl, 61edoBaTb C JaMaMKU MM HET.
Korga 6ned urpoka Y cpabatbiBaeT, OH NnojsyyaeT ABe CTaBKM, KOrga HeT - OH TepseT
BCEro oAHy. TakMM 06pasoMm, ANA AOCTUNKEHMA CBOEM Lenn X 06si3aH AenaTb Kol B

[Ba pasa valle, yem ¢ong. B 3ToM cnydae npaBuUIbHO COOTHOLLEHME COCTaBNAET 2/3
(ocTasnbHble 1/3 pyK c6pacbiBalotcs). OHAKO B MOJIOBUHE C/Iy4aeB, KOTAa OMMOHEHT
6nedyet, y urpoka X 6yaet Ty3. To eCTb eMy Hy)XHO OTBeYaTb C AOMNOJIHUTEbHOM
YaCTbO CBOMX PYK, paBHOM 2/3 - 1/2, 201 1/6. MOCKOJIbKY KOPO/IM COCTaBAAIOT 1/2 ero

PYK, KOrJa y OMMOHEHTa Jama, TO €My HYXHO OoTBeyaTb C 2/6 (Mnm 1/3) CBOMX

Koponen. CHoBa o6palaemMca K rnase 11, rae Mbl JoKasasM, YTO MIrpok X AOJIKEH
Aenatb dong «a» pas C pyKamu, KOTOpble MOryT nobutb 6ned. Kak He C/OXHO



JoragaTtbcs, 34ecb OH c6pachbiBaeT UMEHHO 1/3 BCEX PYK, CMOCOGHBIX NO6UTb 6s1ed.

OyeBMAHO, YTO UrPOK Y UMEET NOJIOKMTENIbHOE OXMAAHUE (MSIM, KaK Mbl Y>Ke rOBOpHIM
B rnase 11, NosoXuTesibHOe B3/Ibl0) B 3TOM MIPe - OH MOXET cAenaTb Kak YeKk (M
Noaly4YuTb HY/NIEBOE B3J/Ibl0), TaK U BET (M NONYYMTb HEKOE BaAblo). [ocumMTaem obuee
B3/Ibl0 OT TaKOM Mrpbl Ana mrpoka Y. /[N 3TOro Hy»KHO PacCMOTPETb BO3MOMKHblE
cTpaterumM v pesysbTatbl AN8 3TOro Mrpoka. KOHEeYHO, Mbl MOrsiM 6bl paccuuTaTtbhb
OXMZaHMEe OT KaxAoro AEMCTBMS, OAHAKO eCTb KyJa 6oJsiee npoctor MeToj. Kak Mbl
YK€ TMOoKasa/iM Bbille, €C/M KaXabld U3 UIPOKOB MNpPUAEPKMBAETCA OMTUMAJIbHOM
cTpaterum, To Urpok X 6e3pas/IMyeH K KOJJIy - MHbIMM CJIOBaMM, AN HEFO MEXAY
KOJIIOM M (DONIAOM HET HMKAKOM pasHMUbl. TaK YTO Mbl MOXEM NpeacTaBUTb, YTO OH
BCerga 6yaeT CKuAbiBaTb CBOM KapTbl. KOHeEYHO, ecnm 6bl MrpoK X Ha camom aene
NpUAEPKMBAICA TaKOM CTpaTermMm, €ro OMMOHEHT CMor 6bl 3TMM BOCMNOJIb30BATbCA.
OAHaKo NOCKOMIbKY Mbl CHMTAEM LEHY UIPbl, a HE MLIEM ONTUMAJIbHYIO CTPaTeruto, Mbl
MOKEM NPOCTO CKasaTb, YTO CTpaTerns Urpoka Y ocTaHeTCS HEM3MEHHOM.

LUeHa wurpbl cocTtaBuT 1/18 CTaBkM (A4na urpoka Y). Mbl npu3biBaeM uyuTatens

NPOBEPUTb 3TOT pe3y/ibTaT AJ1IA BCEX BO3MOXKHbIX CTpaTeFMﬁ UIrpoOKa X, eCav OoH penaet
KOJ1/1 C KOPOJZIAMMU.

Taknm o6pa30M, Mbl pelwnnin 3Ty Urpy Ha MOJIOBMHE Yy/MUbl U HallJiM ONnTUMaJibHble
cTpatermm anAa pasmepa 6aHKa B ABe cTaBkM. O4HAKO Mbl MOXKEM MCMO/Ib30BaThb Te Xe
CaMble METObl, YTOObI peWnTb Takyo Urpy ANaA4 Npon3BOJIbHOIo pasmMepa 6aHKa.

JlaBariTe HEMHOro CKOPPEKTMPYEM YC/IOBUSA - Tenepb pasmep 6aHKa B Urpe CcocTaBasieT
P eauHuu. MonyyeHHas urpa 6yaeT HUYEM HE C/IOKHEE YKe PAacCMOTPEHHOM HaMu
BblLLE.

Mpumep 13.2 - urpa AKQ #2

— Wrpa Ha nonosuHe yauupl.
— Pa3mep 6aHKa paBeH P eanHuuam.
— OrpaHu4yeHue Ha pa3mep CTaBKM - OHa eanHMuA.



Kak 1 B NpoLwbii pas, Mbl MOXXEM COCTaBMTb MOJIHYIO MIATEXHYIO MATpULly ANA TaKoM
Urpbl:

Urpok Y Tys Koponb Jama
Urpok X bet Yek bet Yek bet Yek

Konn -1 0 -1 0
Tys

dong +P 0 +P 0

Konn +1 0 -1 0
Koponb

®onpa 0 0 +P 0

Konn +1 0 +1 0
Jama

®onp 0 0 0 0

JTa MaTpuua MOXKeT 6biTb COKpalleHa MyTEM MCKIOYEHWUA JOMMHUPYEMbIX CTpaTermM
(kak u B urpe AKQ #1, npumep 13.1):

Urpok Y Tys Aama
Urpok X bet bet Yek
Tys Konn -1 0

Konn +1 -1 0
Koponb

®onp 0 +P 0

Ase dopMmynbl 6e3pasninuma, B ITOM Cayyae, OyayT BbIrnaf4eTb Tak (34ecb «b»
Bblpa)kaeT 4YacToTy, C KOTOpPOM UrpoK Y 61edyeT C JaMaMM, a «C» - KaK YacTo UrpokK X
AenaeT KON C KOPOJIAMM):

<Y, 6ned> = (NnpourpbiBaeT Ty3am) + (MPOMrpbIBaeT KOPOJIAM) +
+ (Kopoan genatot pona, OH BbIMIrpbliBaeT GaHK)

<Y, 6ned> = (1/5)(- 1)+ (1/3)(@)- 1)+ (1/5)(1 - (P)
<Y, 6ned> = 1/2 (-1) + 1/2 [c(-1)+(1-0)(P)]

<Y, 6ned> = -1/, - 1/5c+ 15 P- 175 P

<Y, yek> =0

anpaBHFleM 3T ABa BblpaXXeHMA, NOJTYHNUM!

A - Yy Yop- 1/, Pc=0
1+c-P+Pc=0

(P+1)c=P-1
c=(P-1)/(P+1)



MoslyyeHHOe BblpaxkeHue ANA «C» U ABNSETCA YaCTOTOM KO/la C KOPOJIAIMM A/1S UrPoKa
X. Korga e y urpoka Y OKasblBaeTcA Jama, Yy €ro OnnoHeHTa B MOJIOBUHE C/lyYaeB
OKaXKeTcA Ty3, a elle B MOJIOBUHE - KOposib. MMo3ToMy oblas Aons pyk (Ty3oB M

KOpONeMn), C KOTOpbIMM OH BYyAeT AenaTb KO/, COCTaBAseT 1/2 + (1/2 )(P- 1)/ (P+ 1).

JTO0, B CBOW Oo4epeab, O3Ha4yaeT, YTO OH AosikeH agenatb dong 1/(P +1) pa3 (4T0ObLI
Mrpok Y 6bl 6e3pas3simyeH K 6sedy), YTO B TOYHOCTM PaBHO YKE M3BECTHOM HaMm
KOHCTAHTE «Q>».

[Jlanee Hanaem vactoTy 6neda c JaMamm Ana urpoka Y:

<X, KONs1> = (NpourpbiBaeT Ty3aM) + (BbIMrpbiBaeT y AaM)
<X, konn> = 1/, (1) + 1/, [b(1)]

<X, konn>=- 1/, + 1/, b

<X, ponp>=1/, (b)(-P)

CocTtaBUM HOBOE YpaBHEHUNE:

- Yo+ 1/,b =1/, (b)(-P)

-1+b=-bP
b(1+P) = 1
b=1/(1+P)
b=a

M BHOBb Mbl MPULLAM K BbIBOAY, YTO OTHOLWEHWEe 61edOoB K CTaBKamM Ha B3JIbl0 AOJIKHO
ObITb paBHO «d>.

Tenepb Mbl MOXXEM PacCUMTaTh LiEHY Mrpbl:

Pyku urpokos Boiropga pha urpoka Y | p(pa3gaym) B3BelweHHOe B3/1blo
(A, K) 0 e 0
(A, Q) -1/(P+ 1) 1 - /e (P+1)
(K, A) 0 e 0
(K, Q) +P/(P+ 1) 1/ P/6(P+ 1)
(Q A) 0 6 0
(Q, K) 0 e 0
Cymma (P-1)/6(P+1)

Takum obpasom, ueHa mrpbl ansa urpoka Y coctasndet (P-1)/6(P+1). C yBennyeHnem



pasmepa 6aHKa, LUeHa Mrpbl NpMbanKaeTca K 1/6. Ecamn 6aHK 6yaeT oveHb 60/IbLUMM,

TO Mrpok X MpoOCTO CTaHeT oTBeYaTb CO BCEMM CBOMMM KOPO/AAMM, a MWrpok Y
NpaKTUYEeCKM nepecTaHeT 6siedoBaTb. B 3ToM cuTyauum Mrpok Y MOAyYMT CTaBKY
TONIbKO €CJ/IM Yy HEro OKaXXeTcsA Ty3, a Y €ro OMMoHeHTa - KopoJib. BeposTHOCTL TakoM

pa3aa4m coCtaBadaeT 1/6 .

B 3aBepweHMe CTOUT caenatb OAHY PEeMapKy - peleHue, npuBeAeHHOe Bbllle,
JIEMCTBUTE/IBHO TOJIbKO AN 6aHKOB pasmepom 6Gosiblie 1. MpuumHa 3akaovaeTcs B
TOM, 4YTO Korga 6aHk meHblue 1, urpok Y Bcerga TepsaeTt AeHbru, 6nedys ¢ Jamamum - B
3TOM C/ayyae Mrpok X MpocTo 6yaeT AenaTb KO C Ty3amM, KOTOPble COCTaBAAOT
NONOBUHY ero pyk. Jaxke ecnu urpok X 6yaeT CKuAblBaTb BCEX CBOMX KOpOen M
OoTAaBaTb 6OaHK CBOEMY OMMOHEHTY, 3TOro BCE€ paBHO OyAeT HeAOCTAaTOYHO, YTO
KOMMEHCUpPOBaTb MOTEPI0 OAHOM CTaBKMU MpU MasieHbKOM 6aHKe. Yem 6amke pasmep
6aHKa K eauHuue, TeM O60/iblle CTaHOBMTCA COOTHOWeHue «da». [pu 6aHKe B 2

eAUHNLbI OHO paBHO 1/3, npu 6aHke B 1.5 - 2/5, npu 1.1 - 10/21, M Koraa 6aHK
CTAHOBMTCA paBHbIM 1 eauHMLEe, UIpoK Y nepectaeT 6a1edoBaTb.

Mbl MOXXeM npocneanTb M3MEHEHME LeHbl Urpbl Ha rpaduke. ObpaTtuTe BHUMaHME TO,
YTO MPOMCXOAUT C JIMHUAMM NpU P = 1: UrpoK Y nepexoiuTt OT MOJHOro OTCYTCTBMSA
6nedoB K 6nedy C NONOBUHOM CBOMX pPYK. [pMUMHOM 3TOMY ABNSETCSA TOT daKT, YTo
KOJI1 NpeBpalLaeTCA B CMELLAHHYIO CTpaTerunio, Takxe Kak u 6ned. Ecam 6aHK meHblue
€AUHUUBI, HX OAMH UIPOK He ByaeT HM 6nedoBaTb, HM OTBEYaTb Ha CTaBKM, OAHAKO
TaKyl0 CTpaTerMid HEBO3MOXHO 3KCMJ/yaTMpOBaTb M3-3a 4acTOTbl, C KOTOPOM Ty3
OKa3blBaeTCA B AMarnasoHe KaxAoro Mrpoka. TaKkxe Bbl MOXEeTe 3aMeTWUTb, YTO Mpu
60/1bLIMX pa3mepax 6aHKa UrpoK X JOJ/IKEH YacTo OTBeYaTb Ha CTaBKYy, B TO BpeMsA Kak
WMrpok Y Jo/mKeH peako 6necdoBaTb. TaKMM 06pa3oM, yBesMYeHWe pa3mepa 6aHKa
BbIFOAHO MIPOKY Y.
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Mpacmk 13.1. ONTMManbHble CTpaTerMmn A8 TMMUTHOM MIpbl AKQ

Kakol BblBOA CTOMT caenaTb M3 3TOWM rnaBbl? M3ameHeHue pasmepa 6aHKa BAMAET Ha
CTpaTermm UrpoKoB U UX OXMaaHuWe. TaKKe BaXKHO MOHATb, YTO pelleHue Urp ¢ 6aHKOM
MPOM3BOJIbHbIX PAa3MEPOB 3a4acTyl OKasblBAe€TCA HMYEM HE C/IOKHEe peELIeHUs ANS
6aHKOB (PMKCMPOBaAHHOIro pasmepa. B JanbHeMWwem Mbl HE CTAaHEM MCKATb peLLeHMs
ANA Urp C onpejesieHHbIM GaHKOM (eC/M TOJIbKO 3TOro He TpebyeT TemMa Hallero
06CyKAeHUSA), 1 NPOCTO 6yAEeM CYMTaTb, YTO B KaXKAOM Urpe eCcTb HEeKMM 6aHK P.

Hy»Ho 3anoMHUMb

e COOTHOLIEHWUS CTABOK Ha B3/bl0 U 61epOB - 3TO KJIHOY K ONTUMA/IbHOM Urpe, Koraa
Yy 060MX UFPOKOB €CTb PYKM C YETKO OMNpeAeNeHHOM CUIOMN (HATCbl, CPEAHUE PYKM,
BO34YyX).

e B J/IMMMTHOM nOKepe NpakTUYEeCKU HUKOrAa Henb3A CTaBUTb Ha PUBEPE PYKM,
KOTOpble MOryT MO6MTb TOJIbKO 61ed MAM NoNyuyuTb KO OT 6onee CUIbHOM
KOMOMHaUUN.

e WcKknyeHMe KapT MOXeT oOKasbiBaTb CyLeCTBEHHOE B/MAHME Ha /JManasoH
OMMOHEHTAa.



naBa 14
XBaTUT ragatb: Pa3mepbl CTaBOK B 6€3/IMMUTHOM MOKepe

beTcaMsmHr - AOCTAaTOYHO BaKHasA 4YacTb Mrpbl B 6E3/IMMMTHbLIM XOAAEM, OJHAKO MO
KAaKOM-TO MPMYMHE MOYTU BCE ABTOPbI KHWUI M CTaTeM MO MOKepy 06JensT ee CBOUM
BHMMaHMeM. [lpy 3TOM JAMana3oH pEeKOMEeHAaLMM, €CIM  OHM  BCTpevarTcH,
MaKCMMaJIbHO LLMPOK - OT MMHMGETOB /10 oBep6eToB. B nogasndAoiemM 60/bLIMHCTBE
C/lyYaeB TaKME COBETbl OCHOBaHbl JMIlIb Ha /IMYHOM OMbITE, a MaTeMaTMyecKoe
060CHOBaHWE OCTAETCA B CTOPOHE. B 3TOM rnaBe Mbl MOCTapaeMcs MOKasaTb MNoJIE3HbIE
a/IfCOPUTMbI, KOTOPbIE MOMOTYT BaMm Jlyulle OPMEHTUPOBATLCA B pa3Mepax CBOMX CTABOK.

[Ana Havana, faBanMTe pacCMOTPUM MIPYy Ha MONOBMHE Y/MLIbI MPOTUB ACHOBMAALLErO
(cTaBKM 6e3 orpaHuMyeHuM). B npowsbid pa3, Kak Bbl MOXETE MOMHWUTb, Mbl
aHa/IM3UPoOBaZIM JIMMUTHbIM BapMaHT TAKOM MIpbl - B HEM ACHOBMAALMMA OMMOHEHT
CTaBM/1 CO BCEMM CMJIbHbIMU pYKamMM U HEBOJIbLUMM KOIMYeCcTBOM 61edoB, Npuyem B
nponopumm, KoTopas Jesnana Jpyroro Mrpoka 6e3pas/iMyHbiM K BblI6OpY AEMCTBMUS.
OZHaKOo B 6GE3/IMMMUTHbBIX MrPax Mbl MOXEM JeflaTb CTaBKM MPOM3BOJIbHOIO pasmepa.

Mprmep 14.1 - Urpa Ha NONOBUHE YMLbI C ACHOBUAALLMM

— Wrpa Ha noJIoBUHE YUl

— Pa3mep 6aHKa cocTaBaseT 1 eaMHULy

— CTaBKM 6€3 orpaHMYeHMI Mo pasmepy (CTIKM 6eCKOHEYHOro pasmepa)

— WUrpoK Y - ACHOBMAALWMM, M €ro pyKa C/lyyarHblM 06pasoM BblGUpaeTcA M3
AManasoHa, rae nosioBMHa pykK ABAsATCA 61edamu, a NOI0OBMHA HATCaMM.

MpumeyvaHue: B NMMMTHOM BEPCMM 3TOM MIpbl Mbl MCMOJIb30Ba/IM HECKOJIbKO MHYIO
cucTeMy 0603HaveHui. Tak, 6aHK 6bl1 paBeH P eamHMuamm, a cTaBka cocTtasBisna 1
eaMHULY. 34eCb e, MOCKOJIbKY Mbl MOXEM MOCTaBWUTb MPOM3BOJIbHOE KOJ/IMYECTBO
AEeHer, Mbl 6yemM cuMTaTb, YTO 6aHK paBeH 1 eAMHMUE, a CTaBKa - HEKOEMY «S»
(KoTopoe NpuBA3aHO K pasMepy 6aHKa).

/JlaBalTe pasbepemcs, Kak 6yaeT npoTteKkatb urpa. Mocne Toro, Kak Mrpok X genaet
YyeK, UrpoK Y MoCTaBUT BCE CBOM HATCbl, a TakXe OyaeT 3awmuiatb 3Ty YacTb CBOEro
AiManasoHa C HEKOTOPbIM KO/IMYeCcTBOM 671ehoB TaKMM 0O6pa3oM, YTOObI €ro OMMOHEHT
6bln 6e3pasnmnyeH K Konny. MNpu 3TomM Urpok Y BbibepeT pasMep CTaBKMU S U ByaeT ero
MCNONb30BaTb ANA BCEX CBOMX PYK. ECaM e cTaBKkM ByayT pasHOro pasmepa, To 4YTobbl
Takasa CcTpaTerMa cuuTasacb OMNTMMAsIbHOM, OXMAAHME OT BCEX CTABOK NpPOTMB
MAEeaNbHOro OMNMOHEHTA AO0JIKHO OblTb OAMHAKOBbIM.

3ajagum pyHKUMIO f(S), KOTOpasa byaeT BblpaxaTb OXuaaHWe urpoka Y Ana pas/iMyHbIX
pasMepoB CTaBOK. Ham Heo6Xx0AMMO HaMTM TOYKY, B KOTOPOM YHKUMA AOCTMraet
MaKCMMyMa - 3TO M 6yJeT ero onTMMasbHbiIM GETCAM3UHIOM (M PELUEHMEM MIpbl MO
COBMECTUTENbCTBY). EcM Mrpok Y cTaBUT Ha B3INb0 M 6GnedyeT B ONTUMAsIbHOM



COOTHOLLEHWMMN, TO UIPOKY X HET pasHMLbl, YTO AeNaTb: ypaBHMBaTb MM MagaTb. Tak
YTO ANS YNPOLLEHUS PACYETOB Mbl MOXKEM CUYMTaTb, YTO UIFPoOK X YpaBHUBAET KaxKablM
pa3 (Npu yCNnoBuM, YTO CTpaTermMa MUrpoka Y oT 3TOro HMKaK He MeHAeTcA). Mbl elle He
pa3 06paTMMCA K TakOMy npuemy, Korga o6yaem usydatb [0,1] urpbl B cneayrowmx
rnaBax.

B rnaBe 11 Mbl HawAM, YTO OTHOWEHWE 61edOB K CTaBKamM Ha B3/bl0 AnA Mrpoka Y
6yaeT paBHO d, a UrpoK X AOJIKEH CKMAbIBaTb A OT BCEX CBOMX PYK, CMOCOGHbIX NOOUTb
6ned. Ana 6e3nMMAUTHbIX Urp (dopmyna 11.2):

a=s/(1+5s)
AAna Kaxkaoro pasmepa CTaBkM s UFpoK Y byaet 6nedosatb € s/ (1 + s) OT CBOMX HATCOB.
MycTb y - AONA HAaTCOB B €ro AvanasoHe, torga (M3 rnaebl 11, CM. 0O6bACHEHWE nocie
dopmynbl 11.3):

f(s) = (yvacmoma 83160 6ema) (pasmep cmasku) (Yacmoma KoJina)

f(s)=(y)(s) (17 (1+5))
f(s) =ys/(1+5s)

OaHako nony4vyeHHas Hamu beHHLLMFl He WMeeT JiI0KaJ/lbHbIX MWHMMYMOB WA
MaKCMMYMOB:

i T T r T T T T r T

| e Ko (X)
0.9 | — f(s) gna wrpoka ¥ ]

Pasmep cTaekm
PucyHok 14.1. Urpa npotus acHosuaswero, y= 0.5

lMpumevyaHue om nepesodyuka: /luHua Ha 2paguka «Konn (X)» onucebisaemcs
Ko3ggpuyueHmom a.



Bonee Toro, 3ta @yHKUMA GECKOHEYHO BO3pacTaeT, TaKk 4YTO MrpoK Y MoXeT
MaKCMMM3UPOBaTb CBOE OXMJaHWe, MOCTaBMB BeCb CT3K (M Mpu 3ToM 6nedys
COOTBETCTBYHOLLEE KO/IMYECTBO pas).

Mo ycnoBuAM urpbl guanasoH urpoka Y coctouT m3 50% HatcoB u 50% 6necdos. Ho
nycTb Tenepb Yy paBeH 3/5, TO ecTb 3/5 €ero AuanasoHa OKaXKyTCA HaTcaMM, a 2/5

6nedamu. lNpu 3TOM CTIKKU B pasgaye B NATb pa3 6osbwe 6aHKa. Urpok Y uaet B onn-
MH. KaK Jo/KeH OTBETUTb ero onnoHeHT? A ecain UrpoK Y caenaeTt CTaBKy pasMepoMm B
6aHK (s =1)?

YTo KacaeTcs oTBeTa Ha MepBbIM BOMPOC, TO 3J€Cb BCE, KAaKeTCs, NPOCTO - UrpoK X
AO/KEH CKMHYTb a = 5/(1 + 5) = 5/6 CBOMX PYK, U YPaBHATb CO BCEMU OCTa/IbHbIMM.
Takum 06pa3oM, OH caeslaeT CBOEro OnnoHeHTa 6e3pas/iIMyHbiM K 6nedy.

Tenepb AaBanTe pasbepemcs, NOYEMY 3TO COBCEM HE TaK.
e UrpoK Y: CtaBuT 5 eguHuL, CO BCEMM HaTCaMK U Bredamu.

e Urpok X: YpaBHMBaeT C 1/6 4YacTblo CBOMX PYK.

C 6nedom UrpoK Y 3abepeT 6aHK B OAHY eAuHMULY MATb pas M3 LWEeCTU, ero OXugaHue
COCTaBMT 5/6. B TO Xe Bpems OH moTepsAeT CTaBKy S = 5 oAWH pa3 M3 WeCTU, UTOro
O’KMAAEMbIA MPOUIPbILL 5/6 eanHuy. B cyMMe Mbl NONlyuYMM HyJsieBOE OXXMZaHue Mo
6nedam (BHe 3aBUCMMOCTM OT MX 4YacToTbl). YTO KacaeTcA Banbio 6e€ToB, Mrpok Y
BbIMrpaeT 5 eamHuy 1/6 pa3. M MOCKONbKY ero AvanasoH COCTOMT U3 B3JIbl0 PYK Ha 3/5,

TO ero o6llee oXuaaHue B Urpe CoCTaBmT 1/2 eANHULbI.

MpumeyaHue om nepesod4quka: Ecnu oxudaHue uepoka Y cocmasisem 1/2

eduHuubl, Mo oxKudaHue e2o onnoHeHmMa 6ydem pasHo -1/2.

Ho 4to ecin nrpok X Bcerga CKMapiBaeT CBOK PYKY B OTBET Ha CTaBKy? Toraa urpok Y
NpOCTO BbiMrpaeT 6aHK CO BCeMWU CBOMMMU OnedaMu (KOTOpble COCTaBAAKT 2/5 ero
PYK), M He MOAyYMT Hu4Yero oT B3/blo 6eToB. [lonyyaeTcs, 4YTO HaMAEeHHas Hamwu
CTpaTermsi He MOXEeT CYMTATbCA OMNTMMAsIbHOM, MOCKONbKY WMIPoK X uMeeT
BO3MOXHOCTb B OAHOCTOPOHHEM MOPAAKE Y/IyULMTb CBOE OXMAaHME, HaYaB CKMAbIBaTb
BCe pyKM noapsa. B cBor oyepeab, MrpoK Y MOXKeT nomnbiTaTbCA 3KCNyaTUMpoBaTh 3TO,
CTaBA ONN-MH CO BCEMM CBOMMM Gnedamu. Mpeanonoxum, 4To oH Tak U caenaet. C
HaTCaMW OH HMYEro He MOJlyYMT, a C MYCTOM PYKOM BbIMIpaeT Lesblii 6aHK - B UTOre ero
OXMAaHME COCTaBUT TE XKe 2/5 eanHuubl. TakMMm 06pasom, NPOTUB  3aJaHHOM
cTpaTtermm Jy4wmnm OTBETOM CO CTOPOHbI Mrpoka X byaeT o4 CoO BCEMM pyKaMM.



lMpumeyaHue om nepesodvuka: Moxem noka3zambCA CMPAHHbIM, NOYEMY USPOK
Y nosnyyum oxudaembili 8bluspbil 8Ce20 8 08e NAMbIX eOUHUUbl, K020a OH
3a6bupaem uesnbili 6aHK. OOHAKo 30eCb BAXKHO NOMHUMb, YMO Mbl BCE euje
umeem 0esio C 3KC-WoyoayH B83/blo. MHbIMU c108aMu, OaxKe ec/iu ONNOHeHm
CKUHYJ1 CBOU Kapmbl, U2pOK Y ¢ 6nepamu sbiuzpaem uyenbili 6aHK y 6onee
cusbHoU pyKu (nockosbky y 6aega 0% sksumu, a y pyku uepoka X - 100%), a ¢
Hamcamu - Hu4ez2o (uepoky Y u mak npuHadaexxum 100% 6aHKa).

3TO OYeHb BaxKHbIM BbIBOJ: JyHLIEN CTpaTerMen nrpoka X éyaet dosj, Jarke ecsivm ero
ONMOHEHT 6n1edyeT Co BCEMU CBOMMM MEPTBbIMU PyKaMM. ITO NPOMUCXOAMT M3-3a TOro,
YTO AMana3oH Urpoka Y OKasblBaeTCA OYE€Hb CMUJIbHbIM (MOMHUTE, Mbl Aa/IM eMY 60/bLUE
HaTCOB), M €ro OMMOHEHT (PaKTUYECKU HUYEro He MOXKET C 3TMM NoAenaTb, NOCKOJIbKY
KaXKablM Ko 6yfeT 06/1aaTh OTpULUATE/NIbHbIM OKMAAHMEM. Mbl €lle NMoroBopyMM O
TaKMX CUTYaUMAX B r/laBe, NOCBALLEHHOM MrPam Ha HECKOJ/IbKMX YMLaX.

Huke Bbl MOKeTe yBUAETb FpachMK LieHbl Urpbl U CTpaTerMi y4aCTHUKOB:
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PucyHok 14.2. Urpa npoTtusB acHoBuasAwwero, y=0.6



lMpumeyaHue om nepesodyuKa: paguk sbiwe caedyem Yumame CAedyoUUM
obpaszom. JluHutwo <«Konn (X)» HYXHO NOHUMAMb KaK 4Yacmomy Kojaaa O/A
uzpoka X, komopas 3asucum om Ko3pduyueHma a. JIuHuto «f(s) oA uspoKa
Y» cnedyem noHuMamb KaK oxudaHue uzpoka Y. Kozda uepok X nepecmaem
desiamb KOJIJI, MO €20 onnoHeHmM npocmo 3abupaem 6aHK 8 0OHY eOUHUUY CO
8ceMu csoumu baepamu (NnoMHUMeE, Mbl BCE euwje 2080PUM NPO 3KC-WOYOAayH,
Maxk 4mo Hamcbl u2poka Y Hu4ye20 He nosiy4yarom) posHo 40% pa3, NOCKOJIbKY
UMEHHO makKoe desieHue Mexdy Hamcamu u 61epamu mMbl 3a0asiu 4yme Bbille
(60% Ha 40%).

Tenepb OTBETUM HA BTOPOM BOMPOC: YTO €C/IM UIPOK Y CTaBMT HE O/JI-MH, a OJHY
eanHuly (pasmep 6aHka, s =1)? MOXeT CNOXWUTbCA BMEYaT/IEHME, YTO Mbl MOXKEM
NPOCTO B3r/IAHYTb Ha rpaduK CBepXy, HaMTU TOYKY S = 1 M CKasaTb, YTO MIrpoK X
JIO/TI)KEH ypaBHMBaTb C MOJIOBUHOM CBOMX pyK. OAHAKO He Bce Tak npocto. Ha camom
Aene, Urpoky X sce pasHO HYXXHO CKuObisamb B8Ce pyKu. bonee Toro, gaxe ecnu
MrpoK Y nocTaBuT 1% OT 6aHKa, 3TO pelleHMEe HMKAK HEe M3MEHMUTCA.

[JaBaTe pasbepemcs nodyemy. Ans 3TOr0 HY)XHO MPOAHa/M3MpoBaTb, KakK Mrpok Y
MOXeT 3KCMJyaTMpoBaTb KOJ/Ibl CBOEr0 OMMOHEHTa. Mbl 3Haem, 4YTO Urpok X 6yaet
BbIHY>KJEH CKMHYTb CBOK PYKY, €C/M UrpoK Y nonaet B onn-uH. MpeactaBum Tenepb,
4YTO MIPOK X CTaJIKMBAETCS CO CTABKOM MEHDLLUErO pa3Mepa M OTBEYAeT Ha Hee Mo
HEKOW CMeLLaHHOM cTpateruun. Torga UMrpok Y MOXKeT HayaTb CTaBMTb MaJio CO BCEMM
HaTcaMuM M nywutb ¢ 6nedamu. U Tak panee. OpgHako noka y urpoka Y ecCTb
BO3MOHOCTb Y/IyULIUTb CBOE OXMAAHME NPOTUB CTpaTErMmM OMNMOHEHTA, Mbl HE MOXEM
FrOBOpUTb O TOM, YTO HalM ONTUMaNbHY cTpaTervio. C ApyromM CTOPOHbl, UrpoK Y
MOJKET CTaBMTb OJII-MH B KaXXAOM pasfaye - 3TO U eCTb €ro onTMMasibHasa cTpaTerms.
Ana urpoka X e 3To PaKTUYECKM 3HAYMT, YTO €ro OXuaaHue NpPoTMB ONTUMA/IbHOM
CTpaTerMm OMMnoHeHTa paBHO oS4y €lle A0 Hayana Mrpbl. 3Ha4MT, OMTUMA/IbHOM
cTpaTernemn ana urpoka X eyaet ¢ona!

lpumeyaHue om nepesod4yuka: 3mo 06bACHEHUe MOKem NOKAa3ambCA
Heso2u4HbIM. Ha nepsbil 8327190 OHO He 06bsACHAem no4vemy u2poK X OOJIKeH
CKuObIBamMb CBOU pYKU Jaxke ec/iu e20 onnoHeHm nocmasum 1% om 6aHka.

deno 8 mom, umo 8 cayyae, ecnu s = 1%, uepoK Y 6ydem uz2pame
HeonmMuMaJibHO, HO y He2o bydem BO3MOXHOCMb YJYyHWUMb CB80€ OXKUOaHuUe
npomus uz2poka X, 3Kcniyamupya e20 nodcmpolUKu. A 3mo 3Ha4yum, 4mo
cmpamezus uzpoka X makxke 6ydem HeonmumasibHOU, NOCKOJIbKY €20
oONNoOHeHmM MoxXkem yge/ludumb CB80€ OXudaHue (U makum o6pasom,
YMeHbWUumb oxudaHue uzpoka X).

B rnaee 13 Mbl paccmoTpenu MMUTHYIO Urpy AKQ. Kak Bbl MOXXeTe MOMHMUTb, TaM Mbl
HawM cnocob onpeaenAaTb ONTMMa/IbHYO YacToTy 61edoB M KOMIOB ANA KaXAoro u3
yyacTHMKOB. CHOBa 06paTUMCS K 3TOM Urpe, HO YiKe B ee 6e3/IMMUTHOM BapuaLmM.



Mprmep 14.2 - Urpa AKQ #3

— MWUrpa Ha nonoBMHe yauubl
— Pa3mep 6aHKa - 1 eguHMLa
— CTtaBKM 6€3 orpaHUYEHMI No pa3mepy (CTIKM COCTaBAAIT N CTaBOK)

MpaBMna B 3TOM UrpPe UAEHTMYHbI TEM, YTO Mbl MCMO/Ib30Ba/IM B MpeAblAyLIEM NpUMepe
- UrpoK X [JeNaeT YeK, a ero OMnMoOHEHT MbITAETCA M3B/IEYb MAKCUMYM B3J/1bl0 CO CBOMM
AnanasoHoM. OJHAKO BMECTO MpOCTOro Bblbopa Mexay 6eTOM M YeKOM, nepej
MrPpOKOM Y CTOMUT 6oJiee C/I0XKHas 3aga4va. Ecam oH pewmtca Ha cTaBKy, eMy NpMaeTcs
Bbl6paTb M ee pasMep. 34eCb Mbl BYEM CYMTATb, YTO YEK C €ro CTOPOHbl O3HAYaeT
pelleHMe NocTaBMTb B 6aHK HOb €4MHML,.

KaKk MOXHO cpa3y 3aMeTWUTb, CO CTOPOHbl Mrpoka Y OblIo 6bl rAyno genaTb CTaBKYy
pasMepoMm 6osiblie 6aHKa. ECan oH BCe e 3To caenaeT, TO UrpoK X CMOXKeT BCKPbIBaTb
ero 6nedbl CO CBOMMM Ty3aMM U HMKOrAa He YpaBHMBATb C KOPOASAMWU. TaK 4YTO Mbl
MOXEM He paccMaTpuMBaTh JIl0Oble CTaBKM, NpeBbIWatoLme pasmep 6aHKa.

Tenepb npeacTaBUM, YTO MOXET CJIyYMTbCA, €CaM MrpoK Y 6yaeT MCnoib3oBaTb
pa3/iMyHble pa3mepbl CTaBOK AnA 6aeda u Baniblo. O4eBMAHO, YTO MIPoK X CMOXKeT
3TMM BOCMO/Ib30BaTbCS - [OCTATOMHO TOJIbKO HayaTb CKMAbIBaTb BCEX KOPOJEM Ha
«B3JIblo» 6eTbl U ypaBHMBaTb C HUMMU MPOTUB BCeX «bned» 6eToB. MHbIMM CNoBaMM,
ANS KaXKA0ro pasMepa CTaBKM, KOTOPbIA Mbl MCMO/Ib3YEM C B3JIbIO PyKaMM, Mbl JOJIXKHDI
MMeTb HEeKoe Koan4vecTBo 6s1edoB (3agaBaemoe KoadhduuneHTom a). BaxkHo noHMmMaTb,
YTO €C/IM CYLLEeCTBYET HEKUM pasMep CTaBKM S, MPU KOTOPOM Halle OXMAaHME Bbille,
YyeMm Npu CTaBKe t, TO Halla CTpaTerusa He ABASETCA ONTUMA/IbHOW. B Takom ciyyae Mbl
MOXeM MNPOCTO HayaTb CTaBUTb S CO BCEM AMAMNa3OHOM M YJYULWKUTb CBOK CTpaTeruio.
Tak 4TO B ONTUMA/ILHOW CTpaTErMM MUrpoka Y OKaXKeTCs TOJIbKO OAUH pa3Mep CTaBKM
(MB0 Y HECKOIbKMX M3 HUX ByeT OAMHAKOBOE OXMAaHue).

Ana TOro, 4TOGbl HaMTM OMTMMA/IbHYID CTpaTerMio, HaM HYXHO OnpeaenuTb
OonTMMaJ/ibHble TeHAeHUuMM Ana 6neda M Konna nNpu MNPOM3BOJIbHLIX S, @ 3aTeM
MCNOb30BaTb MX ANA COCTaBNAEHMA (PYHKUMM MaTeMaTMYECKOro OXMAAHWA Mrpoka Y
(oHa ob6o3HavaeTca f(s), Kak M B npumepe Bbiwe). Kak TO/IbKO Mbl MNOJYYUM 3ITY
(bYHKUMIO, Mbl CMOXKEM HaWTU €€ MAKCUMYM, M BMECTE C HMM - OMTUMAJIbHbIM pasMep
CTaBKM.

Kak Mbl 3Haem 13 rnaebl 11, OTHOWweHWe 6nedoB K BI/bID 6eTam AnAa urpoka Y
3a4aeTca KoapUUMEHTOM d, NPUYEM CTONBbKO Xe PYK (a) Ao/IKeH byaeT CKuAbiBaTtb
Urpok X. 3HayeHMe a HaM U3BECTHO, OHO cocTasnsaeT s/ (1 + s).

[AnAa NpoM3BOIbHOMO s, 6yAeT BepHO caeaytowee: Urpok Y éyaet 6necdosatb s/ (1 + S)
pa3s Korja y Hero okasblBaeTCA AaMa, a UrpoK X byaeT ckmabiBaTb s/ (1 + S) BCEX CBOMX

PYK.



Mbl y)Ke nokasaiu, 4YTO MrpoK Y MMEET HYJ/IEBOE OXMAaHME CO CBOMMM bGnedamu,
MOCKOJIbKY Mrpok X OyAeT ypaBHMBaTb [JOCTATOMHO 4acTo, 4TOGbl caenatb €ro
6e3pa3/IMYHbIM K 3TOMY JEMCTBMIO (TAaKMM 06pPa3oM, MaTeMATUYECKOEe OXMuJaHue OT
6neda 6yaeT paBHO OXMAAHMIO OT 4YeKa, TO eCTb Hyn). OgHaKO B3/bO 6eTbl ByayT
o6nafaTb MNOJIOKMTE/NIbHBIM OXMAAHMEM ANA Mrpoka Y, MOCKOJIbKY €ro OMMOHEHT
MHoraa 6yaeT ypaBHMBaTb C KOPOJIEM.

Urpok X posmkeH ypaBHuBaTb (1 - a) pa3, mam 1/(1 + s). Bbiutem oTtcroga 1/2,
MOCKOJIbKY C Ty3aMM UrPoK X, o4eBUAHO, Bcerga byaet aenatb KOMA:

Ciings = 2(1/(1 + 5) - 1/5)
Crings = 2/(1+5) - (1+5) /(1 +5)
Ckings = (1 - 5)/ (1 + S)

lMpumevyaHue om nepesodyuka: Bbl yxe cmankusanucb ¢ 3mou ¢opmysaol 8
NpoWw/ibIX 2/71a8aX.

UTak, urpok X aoskeH ypaBHmBaTb € (1 - s) / (1 + s) cBoux Koponen. Ecam y urpoka Y
MpUY 3TOM OKaXKeTCs Ty3, TO OH BbIMIpaeT CTaBKY S, a OMAAHME OT TaKOro cueHapwus

coctaBut s(1 - s)/(1 + s). lpnyeMm cayumTca 3710 1/6 pa3, MO3TOMY OXMAeMblM
BbIMIPbIW A/1A Urpoka Y 6yJeT paBeH:

f(s)=s(1-5s)/6(1+5)
Bce, 4to ocTanocb Ham caenatb - BblbpaTb S TaKMM 06pa3oM, 4YTOObI 3HAYeHME

YHKUMM 6bIN0 MaKCMMasibHbIM. Tepes TeM Kak nepenTM K pacyeTam, JaBauTte
B3r/IiHEM Ha rpaduK nosyYeHHOM yHKUMM:
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PucyHok 13.3. OxkugaHue urpoka Y B 6€3/IMMUTHOM Mrpke AKQ

HargeM MakcMMym 3ToM  yHKUMM. [JNa 3TOro BO3bMEM €€ MPOU3BOAHYH W
NPUPABHAEM K HYJIO:

f(s) =s(1-s)/(1+5)
f(s) = -(s* +2s-1)/(1+s)?

s+2s-1=0
(1+s)% = 2
=-1++2

-1- \/E ABNAETCA HEBO3MOXHbIM pelleHNeM, NOCKOJIbKY Mbl HE MOXKEM CAelaTb CTaBKY

oTpUUATeNbHOrO pasmepa. 3Hauut, V2 - 1 (MamM npubamsmtenbHo 0.414) 6yaeT
OMNTMMa/IbHbIM pa3MepPOM CTaBKM.

B cBoel kHure «Teopusa Mokepa» [A3Bua CKAAHCKKU BBEN MoHATHE «DyHAaMeEHTasIbHas
Teopema [lokepa» no aHanormm c «dDyHaameHTanbHOM Teopemon Anre6pbi».
MonyyeHHbIM Hamm OTBET (V2 - 1) HAaCTONIbKO YacTO BCTPEeYaeTcA B MOKEPHOM aHanm3e,
YyTO ANA NPOCTOTbl Mbl ByeM ero HasbiBaTb «3010TbiIM CeyeHMeM» B MOKepe, a Takxke
BBeJAEM /1A Hero ob6o3HayeHue «r». Mbl elle He pa3 BCTPETMM 3TO YMCJIO B HaWMX
U3bICKAHUAX.

r=+2-1 (14.1)

UTaK, B Urpe, B KOTOPOM BbIMOJIHAIOTCA Ceayrolme yCaoBuUA:
e B Bawem gmanasoHe eCTb U HaTCbl, M 6aedbl
e Korgay Bac 6ned, y onnoHeHTa OKaXKeTCA HaTC MOJIOBMHY pas, a elle NosIoBUHY
pas - pyKa, KoTopasa MOXeT NobmTb TONbKO baed.



OnTUMasIbHbIM pa3sMepoM CTaBKM 6yaeT 6eT (V2 - 1) oT pasmepa 6aHKa (MpUMEPHO
41%) co BCeEMM HaTCaMMu MU 6nedamu (NMpUYem C NocaegHUMM Bbl AOJIKHbI CTaBUTb 1 -

1/~/2 pa3). Baw onnoHeHT, B CBOIO oyepeab, byaeT AenaTb KO CO BCEMMU HAaTCaMM M

HEKOTOPbIM KOJIMYECTBOM CPeAHUX PYK. [pryem Bcero oH byaeT ypasHMBaTb € 1/4/2 oT
BCEX CBOMX PYK (70% AnanasoHa).

Mbl  MOXEM MCMoNb3oBaTb 3TOT aJFOPUTM, YTOObI peWMUTb M 6Gonee CAOoXKHble
6e3/1MMUTHbIe  urpbl. B AKQ Mbl onpegennnm, 4TOo ONTUMMaibHaA cTpaTerus
noapasyMeBasia TO/IbKO OAMH pa3mep CTaBKM. OJHAKO KaK Mbl CeMYaC MOKAXKEM B
npumepe ¢ pacnpegenenuem [0,1], uHorga Avana3oH HawMX CTAaBOK MOXET ObiTb
60/1ee LUMPOKMM.

Mpumep 14.3 - [0,1] urpa #3

— Wrpa Ha nosfoBmHe yauupl

— CtaBKM 6€3 orpaHuyeHni. IhEKTMBHDBIM CTIK 3HAUYUTENIbHO 60blie 6aHKa
— Pa3mep 6aHKa - 1 eanHMua

—  WrpoKn MoryT ckuzbiBatb CBOM KapTbl

34eCb Mbl UMEEeM [JEeN0 C YXKe 3HAaKOMOM CuTyaumeMr - Urpok X Aenaet 4ek, a ero
OMMOHEHT MOXKET OTBETUTb JIMG6O YEKOM, 60 cTaBKoM. OAHaKO 34ecb HaM npuAeTca
paccMmaTpuBaTtb He OAHY, a ABE NepPeMeHHbIe: CUY PYKM U pasMmep CTaBKU. B cayvae ¢
MMMHUTHOM AKQ, eciim y urpoka Y oKasblBanacb AamMa, TO OH MOr Bbl6paTb Mexay
CTaBKOM M YEKOM. B 6e3MMMTHOM BEpPCMM MUrpbl, €My TaKXkKe HaAo 6bl10 Bbl6paTb
pa3mep CTaBKM.

B urpe [0,1] urpoKy Y Heo6XxoAMMO OnpeAeNuTb pasMep CTaBKWU AN KaXKAOW PYKM,
MPUYEM BMOJIHE BO3MOXHO, YTO OH 6yAeT BbIHYXAEH WMCMNO/b30BaTh MIaBAKLLMMI
6eTcam3mHr (B 3aBMCMMOCTM OT CMJIbl CBOEM PYKM). Kak M B npeapiaywmx npumepax,
ANS PELLUEHMA 3TOM MIrpbl Mbl BBEAEM CUCTEMY MEPEMEHHbLIX, M KaxAblM M3 UrPOKOB
OyJeT cCTapatbCA MaKCMMMU3MpOBaTb CBOE OXMAAHWE, WUCNOAb3yA TOJIbKO Te
nepemMeHHble, Ha KOTOpble OH MOXKeT MOB/IMATD.

Ana Havyana, AaBanMTe BEpPHEMCA K HEKOTOPbIM BblBOAAM, KOTOpble Mbl CAenasu B
npumepe 14.2. TaKk, Mbl MOXEM C YBEPEHHOCTbIO CKasaTb, YTO cTpaTterma urpoka Y
6yaeTt nogpasymeBatb U 6aedbl, U BIbIO 6eTbl, MPUYEM OHM OYyAYyT CBA3aHbI MEXAY
cobon KoapduumeHtoM a. Torga urpok X Ao/iKeH 6yaeT ypaBHWMBaTb CTaBKYy S OT
CBOEro OMMnoHeHTa TaKoe KONMYeCTBO pa3, 4TOObl cAenatb ero 6e3pas/IMyHbiIM K

6nedy.

Mbl MOXEM Bblpa3uTb CTpaTermio Urpoka X vepes yHKumio ot s. IlycTb x(s) - nopor
Konna ana urpoka X. Torga AvanasoH X(s) GyfAeT CoCToATb TONbKO U3 PYK, KOTOpble
MOryT nNo6uTb 6ned. O4eBMAHO, YTO UIPOK X HMKOrAa He 6yJeT ypaBHMBaTb C PyKaMu,



npourpbiBarwmmMmn 61ecdam ceoero onmnoHeHTa. puyem Mrpok X HWKorja He 6yaet
Aenatb Koan B Touke X(0), KOTOPY Mbl Ha30BEM Xp (B HEM pa3mep CTaBKM paBeH
HYJ110).

lMpumeyaHue om nepesodyuka: [lopo2o8bIM 3Ha4YeHUemM 014 Koaaa y uepoka X
asnaemca x(0), nocko/sibky npu cmaske 8 0, OH He Moxkem deslamb KOJI/, U KaK
y)Ke 6blJI0 omMeYyeHo B8blwe, JuandsoH e20 KOJIa 3asucum om pasmepa
cmasku. Takum obpasomM, 8 duana3oHe uz2poka X OO/IKHA Cyu,ecmsosamb
HeKas HacmoJibKo ¢/s1abas nopo208as pyKa, KOMOPAs HUYe20 He xxesaem
BK/1adblBamb 8 6aHK.

Urpok X 6yaeTt CTpOMTb CBOK (PYHKUMIO X(S) TaKMM 0Opa3oM, YTOObl B C/yyae, Koraa
PYKM €ro OnmnoHeHTa crabee Xy, OH byaet 6e3passimyeH K 6aedy. MHbIMU CnoBamu,
Urpok X 6yaeT ypaBHMBATb CTABKY pa3Mepa S A0CTAaTOYHOE KOJIMYECTBO pas, YTo6bl ero
OMMOHEHTY He 6blI0 pasHMLbI, YTO AeNaTb: AenaTb YeK WM CTaBUTb S C MEPTBOM
pykon. TakMM 06pa3oMm, S, Sz, S3 M TaK fdanee 6yayT MMETb OXMAAHME paBHOE
OXXMAAHUIO YeKa AN1A Urpoka Y.

Haraem nopor 6e3pasnnums:

Pyka mnrpoka X Urpok Y ctaBuT s Urpok Y paenaet 4yek
[O) X(S)] -5 0
[X(S); yO] 1 0

P(y uepoka X cunbHasa pyka)(-s) + p(y uepoka X cnabasa pyka)(+1) = k

(x(s) - 0)(-s) + (Vo - X(s))(+1) = k

Yo - X(S) - sx(s) = k (rae k - HeKaa KoHCTaHTa)
X(s) = (Yo - k)/ (1+s)

llpumeyaHue om nepesod4uka: Mbl yxe cmajkugaiucb C MAKUMU
duana3oHamu, Kozoa aHanusuposasnu uepy «[yw unu ®ono». Tak, [0, x(s)]
03Ha4Yaem ouanas3oH pyK 018 uepoka X om cusbHeliwux (0) do nopoza Kosna
(x(s), 3as8ucAauje2o0 om pasmepa cmasKu). B csorw o4yepedb, duana3oH [X(s), Vo]
BK/04aem B8 cebsa B8ce pyku om nopo2a Kosaa uzpoka X do nopoza 6aepa
uepoka Y.

He coscem AcHo, noYyeMy 8 npasoli Yyacmu ypasHeHUs asmopbl UCNO/Ib3ylom
smecmo 0 HeKyl KoHcmaHmy «k», Komopasa Jdo/ikHa obo3Hadyamb oxudaHue
om 4Yeka. Bedb ecnu npuHAmb, 4mo oHA pasHa HyJ/0, Mbl NOJIYYUM me e
pe3y/ibmambl, Yymo u 8 2sase 11 (npu 3MOM CAM X00 peweHuUs HUKAK He
nocmpadaem). lpudem npu k = 0 Mbl MOKemM NOJIyHUMb BAXKHbIU pe3yibmam,
KomopbIl OKakemcs noJie3HbIM 8 HaxX0X0eHUU Xo,

Mol yxe onpeaennnun, 4to x(0) = Xo, Torgay - k = xo:



X(s) = xo/ (1+s) (14.2)

Mbl BbiBEAM popMyy, KOTopasa (aKTUYECKU FOBOPUT caeaylolee: ecim Urpok X
CAeNnaeT YeK, a ero OrnoHEeHT NOCTaBMUT S, TO UrPOK X cAeslaeT KOJIJ1 CO BCEMU pyKaMu
nyyuwe, yeM Xo/(1+s). CemMyac Mbl ellle HE MMEEeM NPEeACTaBNEHMA O 3HAYEHWU Xo,
O[HAKO MrpoK X HUKOrjga He JO/KEH YypaBHMBATb JaXKe Camble He3HayuTesibHble
CTaBKM, €C/I1 €ro pyKa Xye HalMAeHHOro Hamu nopora.

Tenepb BepHEMCA K CcTpaTermm urpoka Y.

Ero ctpaterna ana Banblo 6€TOB TakKke 6yAeT 3aBMCETb OT S. HaM HyXHO COCTaBMTb
dyHKUMIO, KoTOopas 6bl Ha 3aJaHHblM  6eTcaM3uMHr  BO3Bpallasla CuaYy PYKM,
COOTBETCTBYIOLLYIO 3TOM CTaBKe.

Ecam MrpoK Y noctaBUT S C HEKOM PYKOM Y, OH MOTepAET CBOK CTaBKY, €C/IU Y UrpoKa X
OKaXKeTCA pyKa Jaydwe (3To CAyyYuTCA y pas), U BbiMrpaeT S, eC/IM y ero OMNMoHeHTa
O6yAeT pyKa Mexay noporom Konna X(s) v y. ITo npousonaeT (x(s) - y) pas.
CnepoBaTenbHoO, OXMaaHue Urpoka Y COCTaBMT:

<Y> = (BEpOATHOCTb NOUrpbIwa) (-s) + (BEPOATHOCTb BbIUIPbILA)(S)

<Y> = (y)(-s) + (x(s) - y)s
<Y> = sx(s) - 2sy.

Ana Toro, 4To6bl HAMTM MAKCMMYM 3TOM YHKUMM, BO3bMEM €€ MNPOU3BOAHYIO,
MOTYUYUM:

sx’(s) + x(s) - 2y=0
S(-Xo /(1 + s)z) +Xo/ (1+s)-2y=0
Xo/ (1+s)2-2y=0

yi(s) = Xo / 2(1 + 5)*

3TO M ecTb cTpaTerms Ba/bio 6eToB Ans uUrpoka Y. Kak Bbl MOXeTe BMAETb, KarKAOMY
3HQYEHMI0O Y COOTBETCTBYET CBOM 6ETCaM3MHr. Bbl y)e 3HaKOMbl C MPUMHLMMIOM
COKpbITMA MHMOPMaLMM, TaK 4YTO HA NEpPBbIM B3r/iA MOMET MOKa3aTbCA, 4YTO CO
CTOPOHbI MrpoKa Y 6bis10 6bl YyJOBULLHOM OLWMGKOM CnejoBaTh 3TOM CTpaTeruu, Beb
KaXAblM pa3 oH 6yaeT (aKTUYECKU OTKPbITO FTOBOPUTb O CMJIE CBOEM PYKM.

OAHAaKo B 3TOM Wrpe ero OMNMOHEHT HWMKAK He CMOXET 3KCrJiyaTMpoBaTb CTOJb
OYEBUAHYIO C/1ABGOCTb, MOCKOJIbKY Ha KaxKAbiM B3/blo 6€T urpoka Y 6yaeT NpuxoamTbCa
CTpOro onpejesieHHoe KoamyecTBo 6a1edoB. Tak 4TO pellas 4to Jenatb NpOTUB CTaBKM
S, UrpoKk X MOXeT caenatb NM60 NEerkum KoAn (Korja OH YBEPEH, YTO ero pyka
Nnyylwas), 60 MorpaHUYHbIM KON (KOrga OH 3HAEeT, YTO Yy OMMOHeHTa 6o 6aed,
KOTOpbIM OH MOXeT MobuTb, NM60 B3/Ib0 KOMBMHaUMA, KOTopas 6beT ero), m6o



CKMHYTb CBOK PYKY. bonee Toro, cornacHo npaBujiaM Urpbl, UrpoK X He MOXeT genatb
pel‘/'13, TaK 4TO UTPOK Y Moxet HUYYTb HE BOJIHOBATbCA O TOM, YTO BblAa€T CUTY CBOEM

PYKM.

Hawa cneaywowas 3ajaya 3aK/1l04aeTca B OnpejefieHuM AuanasoHa ansa 6neda y
Mrpoka Y, KOTOpbIM 6bl COOTBETCTBOBA/I TOJIbKO YTO HaMAEHHOMY B3/1bi0 JManasoHy.
BOT 4TO Mbl MMEEM Ha TEKYLLMIM MOMEHT:

Ha untepBane [0, x(0)], Urpok X ypaBHMBAET B COOTBETCTBMM CO CBOEM (PYHKLMEN X(S).
Ha nHtepsane ot [x(0), 1] OH gonKeH Bcerfa CKMApiBaTb CBOK PYKY.

Ha wHTtepBane [0, y1(0)], urpok Y CTaBMT Ha B3/bl0 B COOTBETCTBMM CO CBOEM
dyHKumen y(s). Ha nntepsane [y1(0),yo(0)] OH 6yaeT Aenatb YeK, a C pyKaMM XyXKe OH
6yaet 6nedoBaTtb B COOTBETCTBMM C Yo(0).

lMpumeyaHue om nepesod4vuKa: Nopo208bIM 3HaYeHUEM OJ19 CMAasKu y uspoKa Y
6ydem y;(0), NnOCKO/IbKY 04eBUOHO, YmMO eC/u cuja e20 PyKu 3asucum om
pasmepa cmasku, u cmasum mbi 0, mo 3mo pasHOCUJ/IbHO YeKy. B mo e spema
Heu38eCmHbIM O0CMAemca B8MOpPOe Nopo2080Oe 3Ha4YeHue, o2paHu4usaroujee
ouanasoH 4YeKka cHu3y. O HemM Mbl N020BOPUM NO3Ke.

Tenepb HaMAeM 3HAYEHME Xp, A TaKXKe MOKAXKEM CBS3b MeXAY AvarnasoHamu 6neda u
B3/Iblo 6€TOB AN Urpoka Y.

Mbl yke 3HaeM, 4To ero yHKUMA BI/IbI0 GETOB BbIMIAAMT CNEAYIOLMM 0O6Pa3oM:

Vi(s) = X0 /2(1 +s)?
Moxem npoguddepeHLMpoBaTb 3TY DYHKLMIO.

dy = xo /(1 + s)’ds
Mbl yke 3HaeM, 4To 6s1edbl M B3/Ibl0 6€Tbl HAXOAATCA B COOTHOLIEHUU d, TO eCTb S/(1 +
s). OHO NMPMMEHUMO M B 3TOM CJly4Yae, MOCKOJIbKY Mbl (DaKTUYECKU MMEEM [Jeno C
npupaweHneM GyHKLMM B3/Ibl0 GETOB (3TO M €CTb CMbIC/T Npou3BoAHOM). Monyyaem
BblpaXkeHue ansa 6nedos:

sxo / (1+s)*ds

Tenepb MOXeM HaMTWM 0611acTb, 3aK/OYEHHYO Noj dyHKUuuen 6necoB - 3To U byaeT
Aonsa 6necoB B 06LLEM CTpaTErUM.

f‘” SXg J
o (1+s)* s



Caenaem 3ameHy t = 1 + s, MOYUYNM:

fOOt_ldt
Xo
=1 t*
f‘” 1 1dt
= X —_—
= B0 tF

=x[(=1/2%) + (/50%)] | 10
= 1/6x0

3HaumT, obnactb 61edoB ANna MrpoKa Y cocTaBnseT 1/6 Xo. MOCKONbKY 06/1aCTb 621€eoB
HauYMHaEeTCs Cpa3y 3a MNOPOroM Xg, UMEEM:

Xo + 1/6x0 =1

Xo = 6/7

lMpumeyaHue om nepesodyuKa: 30ecb KAk pa3 u NPoABJIAemCcAa mMom «BaXKHbIU
pe3ysibmam», O KOMOPOM Mbl 2080puiu 0Oaa gopmyabl X(s). Ecau Mbli
npuHumaem, 4mo k delicmsume/ibHO pasHO HYJI0, MO NOJIy4UM, YMO Xo - Yo.
Smo, 8 cBow o4vepedb, 3Ha4Yum, 4mo o0bsilacmb Xp pasHa cymme obaacmel
CMAasKu Ha B83/1bl0 U YeKa 018 uepoka Y (Kak Mbl yxKe 3Haem, e2o nopoau udym
8 makom nopsadke: 0, yi, Vo). B cyMmme s8ce mpu obnacmu 0na uepoka Y
cocmasnAaom eduHuyy. lloamoMy ypasHeHue 8biwe UMeem CMbIC.

TakMM e 06pa3om Mbl MOXKEM onpeaesiMTb AuanasoH ansa 6neda mrpoka Y, ofHaKo
Mbl OCTaBMM 3Ty 3ajady HalwMM HamMbosiee MOTUMBMPOBAHHbLIM YMTaTeNAM. BepHemca K
(byHKUMAM cTpaTermm o6omx Yy4aCTHUMKOB (Mbl HE BKJIIOUMAM ctoda yHKUMIO 6aeda ans
urpoka Y):

X(s) = 6/5(1+s)
y(s) = 3/(1+s)*

OfHako rnaBHbIM BbIBOAOM M3 3TOr0 MNpUMepa ABNAIOTCA HE CamMM ONTMMasibHble
CTpaTermm, a MeToj, MCNoJib30BaHHbIM HaMK A8 NMOMCKA NpaBU/IbHOrO 6eTcalsmHra. B
pelweHun Kaxkgod w3 urp (AKQ um [0,1]) Mbl paccMaTpuvBanM MNEPEMEHHbIE,
NOAKOHTPOJIbHbIE KaXKAOMY M3 Y4YaCTHMKOB, a He CTpaTerMyeckue onuuu. MHbIMM
CNOBaMM,  KaXAbld MIFpOK CTapajca  MaKCMMM3MpOBaTb CBOE  OXMAAHME C
MCNOJIb30BaHUEM JOCTYMHbIX €My MepeMeHHbIX (B Halem ciyyae, 3TO Obli pa3mep
CTaBKM AN1A urpoka Y).

U3 Tex Urp Ha nNOJIOBMHE YJINMLbI, 4YTO Mbl yCneJsin npoaHa/M3npoBaTb B NocsiegHMX



yeTblpex rnaBax, MOXHO U3BJIeYb MHOXXECTBO NOJIE3HbIX YPOKOB:

e Jrpa npoTMB ACHOBMAALLENO - COOTHOLWEHMA 61eD0OB U B3/1blO 6ETOB

e [0,1] urpa #1 - 061acTH YUCTbIX CTPATErMiM M NMOPOrU

e [0,1] urpa #2 - npuMeHeHWe COOTHollEHMI 61edoB M Ba/bl0 6€TOB A/1A
HenpepbIBHbIX CUMMETPUYHBIX pacnpeaesieHuH

e [0,1] urpa «Myw wnam donp» - HeonpeAeNeHHOCTb LWOyJayHa 3acTaBsiAna
YYaCTHMKOB MrpaTtb ropaszao 6osee arpeccuBHo Ha npedJione

o <«Myw nav ®ong» ans 6e3IMMUTHOIrO X0/IIEMA - peLlEHME peasibHOM CUTyaLum

e JIUMUTHbIM cny4yar wurpbl AKQ - 6/10Kepbl MOTYT OKasbiBaTb CyLIECTBEHHOE
BJIMAAHWE HA ONTMMAJIbHYIO CTpaTeruio

e be3MMMTHbIM caydart mrpbl AKQ - Mbl BrepBble BbIBEIM ONTUMaJIbHbIN
6EeTCAN3MHT

e [0,1] urpa - pelueHMe CNIOXKHbIX CTpaTErMyeckux yHKUMM ANA HEenpepbIBHbIX
pacnpeaeneHun.

Hy»xHo 3anoMHUMb

e [lpobnemy 6eTcamManHra B MOKEPE MOXKHO PELMTb aHaIMTUYECKU. NS 3TOro Ham
HYXHO cOCTaBMTb (YHKUMM, 3aBUCALLME OT pasMepoB CTaBOK. Torfa Mrpok,
KOTOpbIM pELUAeT, CKOJIbKO AeHer 6yAeT B/IOXKEHO B 6aHK, CMOXET HaMTM TaKoM
6eTcam3Hr, KOTOPbIM Gbl MAaKCMMMW3MPOBA €ro OXMAaHue. A 370, B CBOK ovepejp,
MO3BOJIUT BbIBECTU MApy ONTUMAJIbHbIX CTpaTErmnm.

e Korga y OAHOrO W3 MIrPOKOB €CTb OYEHb CUJIbHbIM AManasoH, J/M60 OH
ACHOBUAALMIA, BMOJIHE BEPOATHO, YTO OMNTUMAJILHOM CTpaTerMeM Ana ero
OnnoHeHTa 6yaeT oz CO BCEM AMana3oHOM NPOTMB 060K CTABKM.

o CokpblTMe MHbOPMaUMM CTAaHOBUTCA OCOOGEHHO BaXKHbIM, KOrJa WrpoOKM MOryT
Zienatb CTaBKM NPOM3BOJIbHOIO pa3mepa.



nasa 15
Mrpok X HAHOCUT OTBETHbIM Yaap: Mrpbl Ha NOJIHOM yauLe

B npeaplaylwmx rnaBax Mbl 006CYXKAaNM UCKIOYUTENBHO UIPbl HA MOJIOBUHE Y/IMUbI, FAe
UrpoK X Mor caenatb TOJIbKO YeK, a €ro OMMOHEHT NMPUHUMAN peLleHne O CTaBKe MU
OTBETHOM YeKe (KOTOpbIM NPUBOAMA K LIoyAayHy). B rnase 15 Mbl HauMHaeEM U3yyeHUe
MIP Ha MOJIHOM YyAMUe - 3[4eCb UIPoK X TaKKe AeMCTBYET NepBbIM, OAHAKO OH TaKXKe
MOXKET BblOpaTb MeXay 4YeKom U 6eToM. Ecam oH BbiGMpaeT nocnegHee, To UrpoK Y
MOXeT caenaTb peus (ecnu npaBuna Mrpbl 3TO MNO3BOAAWT), Koan wam  dona.
CoOTBETCTBEHHO, B OTBET Ha Y€K OH MOXeT /MO0 NOCTaBMTb, MO0 MOCMOTPETb Ha
6eCcnaTHbIM Loy AayH.

HekoTopble 13 BbIBOAOB, KOTOPbIE Mbl CAE/a/IM NPU aHa/IM3€ UIP Ha MOJIOBUHE Y/MLpbI,
OKaXXyTCSi MOJIE3HBIMM M  3JeCb, OAHAKO KaKue-TO KOHUenuMM HaM npuaetca
npopaboTaTb C YMCTOro /MCTa. TaK, HanpuMep, COOTHOLUEHWMA CTaBOK Ha B3Jblo M
61edoB AN Urpoka X HUYEM He 6yayT OT/IMYaTbCA OT TaKOBbIX A/A urpoka Y. OaHako
MOCKOJIbKY Tenepb Mrpok X MOXKeT caenatb 6eT, ero AuanasoH A5 YeKa OKaxKeTcs
HECKOJIbKO MHbIM. A 3TO MOBAMAET Ha CTpaTerunto urpoka Y.

Kpome TOro, BaXXHO MOHMMATb, 4YTO uU2poK X He Moxem nomepsamb 8
mMamemMamu4yecKoM 0KUOAaHUU Npu uzpe Ha noJiHol ysuue (Mo CPaBHEHWIO C UIPOM
Ha MONOBUHE Y/MnLbl), NPU YCJOBUMU, YTO MpaBUAa UIPbl OCTAIOTCA HEUM3MEHHbIMU. Ecan
6bl 3TO ObII0 HE TaK, TO MrPoK X MOr Obl NPOMIHOPMPOBATL HOBble CTpaTernMyeckue
BO3MOXHOCTM M C/nefoBaTb CBOEM cTapoM cTpaterwun. [o cyTM, 34ecb Mbl
3KCTpanoMpyem ornpeaeneHne cTpaTerMyeckMx BO3MOMKHOCTEM, BeAb OHW HE MOryT
061aaaTb oTpMUATE/NIbHBIM OXMAaHUEM. TakMm 06pa3oM, CTaBKa AN UrpoKa X AOJIKHa
06/1a4aTb Kak MMHMMYM HYJIEBbIM MaTeMaTMYECKMM OXMIAHMEM, MHA4Ye OH MOXeT
MPOCTO OTKa3aTbCsl OT 3TOM JIMHMM B NOJIb3Y YeKa.

B-TpeTbux, B MOJIHOLEHHbIX Mrpax (3TO TaKkKe BEPHO U ANs IIOGOM UrPbl XOTb CKOJIbKO-
HUOYAb C/IOXXHEe Mrp Ha MOJIOBUHE YAuuUbl), Mbl 6yAeM OMnMUCbiBaTb OMTMMAasibHble
cTpaTermm B HECKOJIbKO MHOM KJitoue. B urpax Ha nonoBuHe yauue, B YacTHoCcTH B [0,1]
Urpe, KaxablMd YYaCTHUK (haKTMYECKM MMEN BCEro ABa BapuaHTa aeMcTtBuM. Urpok Y
MOr cAenatb YeK MM 6eT, a ero ONMOHEHT MOr JIM6O YpPaBHATb, MO0 CKUHYTb CBOIO
PYKY. M MOCKO/bKY Kaxzas U3 3TMX CTpaTErMM Bblpaxkasiacb TOJIbKO OAHMM PELLEHUEM,
Mbl MOF/IM MPOBECTU MNapas/ieNlb Mexay cTpaTtermen «dong» M CTpaTerMyeckmm
BbIOOPOM «pong».

TakXe B Wrpax Ha MONOBMHE YAMUbI CTpaTerMsa KaKAoro M3 YYacTHMKOB Oblsia
pasgenieHa Ha onpegeneHHole obnactM. B [0,1] urpax 3TO OblM OTpPE3KM, rAe
MPUMEHS/ICA TOMIbKO OAMH CTpaTermMyeckui Bblibop. Kpome Toro, Mbl pasobpanu u
NpUMeEpSbI, rae onpefesieHHble PyKU TpeboBasoCb MrpaTb MO CMELIAHHbIM CTpaTermMam
(mrpa AKQ). Ho B KaxXgoM M3 3TUX C/ly4aeB YYACTHMKM BblOMpanM AManasoH pyK M
COOTBETCTBYIOLLYIDO €My CTpaTermMyeckmMmM BO3MOXHOCTb, a CyMMa [JManasoHoB M



CoCTaB/id/1la CTpaTeruio.

OAHAKO B Mrpax Ha MOJIHOM YJ/iMLE CUTyauma MeHsetca. Ecam paHblue urpok X 6bin
0653aH Jenatb YeK, TO TEMEPb Y HErO €CTb BbIGOP MEXKAY YEKOM M CTaBKOM, a 3aTEM -
BbIGOP MeXAy KoJiloM U donaomM. Ha Haw B3rnaz, 3T0 He [Ba OTAEJbHbIX PELIEHMS.
Mo3TOMY B HalUMX MOAENAX, UFPOK X BYAeT BbioMpaTb M3 60/1€e CNOXKHbIX CTpaTermi:
bet, Yek-Konn n Yek-®ong. U3MEHATCA M NNaTeXHble MaTpuubl - TeENepb OHWU 6yayT
OTparkaTb OXMAaHME OT LENbIX JIMHUA, a HE OH KOHKPETHbIX JeMCTBUM.

MpUCTYNMM K aHa/IM3y NepBOM Urpbl B 3TOM pasZesnie - elle 0AHOM Bapuauum 3HaKOMOM

Ham AKQ.

Mpumep 15.1 - Urpa AKQ #4

— Wrpa Ha nonHoM ynuue

— Pa3mep 6aHKa - P eguumy, (P > 1)
— Pa3mep ctaBkM - 1 eanHMua

—  WUrpoku He MoryT aenatb pemsbl

CocTaBMM MOJIHYIO MATpuuy 3KC-LOyAayH BbiNiaT AN pacCMaTpUBaeMoM Mrpbl (Bce
BbIM/1aTbl YKa3blBAlOTCA ANS UrpoKa Y):

Urpok Y Tys Koponb Aama
X - bet X - Yek X - bet X - Yek X - bet X - Yek

Urpok X Konn ®onpa bBetr Yek | Konn ®ong betr Yek | Konn ®ong betr Yek
bet -1 0 -1 0

Tys Yek/Konn -1 0 -1 0
Yek/donpg + 0 +P 0
bet 1 -P 1 0

Koponb | Yek/Konn 1 0 -1 0
Yek/donp, 0 0 +P 0
bet 1 -P 1 -P

Aama Yek/Konn 1 0 1 0
Yek/donp, 0 0 0 0

Mbl MOXeM cpasy MCKIYUTb AOMMHUPOBAHHbIE CTpaTerMn M ynpoctutb urpy. Ana
urpoka X nnHus Yek/dona c Ty3oM ABHO AOMMHMPOBaHA vHUeN Yek/Konn. O6patHoe
BEpPHO A4/1a AaMbl - IMHMA Yek/Dona umeet 60aee BbICOKOE OXMAaHue. YTo Kacaetca
urpoka Y, To Ham cneayet ucknoumte Konn ¢ aamon n ®ong c tysom. Kpome Toro,
Yek ¢ Ty30M JOMUHMPOBaH beToMm. Monyunm cnefyoLwyo ynpoLeHHYI0 MaTpumLy:



Urpok Y Tys Koponb Aama
Urpok X Konn bet | Konn ®ong ber Yek | ®onag betr Yek
Tys bet -1 0 0

Yek/Konn -1 0 -1 0

bet 1 0
Koponb | Yek/Konn 1 -1 0

Yek/dong 0 +P 0
Jflama bet 1 1 -P

Yek/donp 0 0 0

Kak Bbl MOXeTe 3aMeTuTb, CcTpaterma bet ¢ KopoiamMn OOMUHUPOBaHa ANA 060MX

UrPOKOB:
Urpok Y Tys Koponb Jama
Urpok X Konn/bet | Konn/Yek ®onp/Yek | ®ona/ber  donp/Yek
Tys bet -1 0 0 0
Yek/Konn 0 0 -1 0
Koponb Yek/Konn 1 -1 0
Yek/donpg 0 -P 0
Jlama bet 1 1 -P
Yek/donp, 0 0 0

/laBariTe NOCMOTPMM Ha cTpaTermyeckue Bbl6opbl Urpoka X. OH MoXKeT caenatb Yek co
BCEMU KOPOJIAMM, a 3aTeM YPaBHATb MM CKMHYTb Ha CTaBKY OMMOHEHTa, 4TOObI
cAaenatb Urpoka Y 6e3passinyHbiM K 61edy ¢ gaMon. Kpome Toro, oH A0/IKeH BbIGpaThb
cTpaTtermio AnA CBOMX Ty30B M AaM. TaK, C Ty30M OH MOXeT Bblopatb Yek/Konn wu
NoNy4YMTb B3/bI0 OT 6/1eha ONMOHEHTa (Koraa ToT NOCTaBUT C AaMoM). OAHAKO B3JibtO
eCTb U B CTaBKe - Torga Mrpok Y MOXKeT MHOrJa ypaBHATb C KoponeM. YTo KacaetcA
AaM, TO Mrpok X rony4yaeT B3/bl0 OT ycrnewHoro 6ieda NpoTMB KOpoJier U TepsieT
B3JIbI0 B CUTYaUMAX, KOraa ero onrnoHeHT genaet Koan ¢ A v K.

AAna nrpoka Y BCe HEMHOMO MpPOLLE - €My HYXXHO BblGpaTb CTpaTermMm T0JIbKO A/ CBOMX
KOpo/ieM (C KOTOPbIMM OH [JOJIKEH YPaBHMBATb JOCTATOYHO YacTo, YTO CAe/slaTb CBOEro
OMMOHEeHTa 6e3pas/IMyHbIM K 6/1edy C AamoMn) U AaM (TaK YTOBbl €ro OnMnoHEHTY 6bl0
BCE paBHO, YTO Ae/laTb CO CBOMMM KOPOJISIMMI).

Takum obpasoMm, cTpaternsa ansa Urpoka X bygeT coCToATb M3 TpeX NepeMeHHbIX:
e YacrtoTa 6eTa C Ty3amu - X
e YacToTa KONNa C KOpPONAMM - C (MOCKOJIbKY MrpoK X Bcerga AenaeTr 4YeKk C
KOPOJIAMK, TO 3Ta NepeMeHHas 0THOCUTCA K IMH1KU Yek/Konn)
e YactoTa 6neda ¢ gamamu - b



Ctpaterus ero onnoHeHTa 6yAeT BK/OYaTb B Ce6A Be NepeMeHHble:
e YacrtoTa Kosi/1a C KOPONAMM - Cy
e YacTota 6neda c fJamamu - by

JlaBalTe pacCMOTpUM CMTyaLMIo, KOrAa MrpokK X AenlaeT CTaBKy. Mbl yxKe onpeaenvum,
YTO TAKOM CLEHApUM BO3MOMKEH TOJIbKO KOrJa Yy HEro Ha pykax Ty3bl WM Jambl.
OnNnoHeHT AO0/KEeH ypaBHMBaTb C KOPOJIAIMM HACTOJIbKO 4acTo, 4TOObl caenatb ero
6e3pas/iMyHbIM K 6nedy. Mpryem He UMeeT 3HayeHusA, AenaeT M UrpokK X CTaBKy C
Ty3aMM KaxKApblM pas, WMaM MHOrAa Bbl6upaeT sMHuo Yek/Konna. Takxe Kak M B urpax
Ha MOJIOBUHE YNUbI, €C/IM UTPOK X CTaBUT C AMana3oHOM, COCTOALMM M3 TYy30B U [laM,
UrpoK Y AOJIKEH CKMHYTb POBHO A OT CBOMX PYK, CMOCOGHbLIX NO6GUTL 61ed. Mcnonb3ys
Hawu BbIBOAbI M3 Urpbl AKQ #2 (npumep 13.2), Mbl MOXEM CKasaTb, YTO Korga Urpok X
JleNaeT CTaBKy, ero OnnoHeHT A0JIXKEH ypaBHMBaTb C (P- 1)/ (P+ 1) cBOMX KOPOJIEWN.

B cBol oyepeab, MrpoK X AOKEH CTaBUTb C Ty3aMM M JaMaMM TakKMM 0O6pa3oMm, YTOObI
cAenaTb CBOEro OMNMnoHeHTa 6e3pas/IMyHbIM K KOANY C KOpoaaMU. M 3aecb HaM CTOUT
06paTUTbCA K pasHMUEe MeXAy ISKC-LoYyAayH OXMAAHMEM ANA ABYX BO3MOMKHbIX
NEeNCTBUM MrpoKa Y. Korja oH ypaBHMBAET CTaBKY C KOpPOJIEM, Ty3 Mrpoka X BbiMrpaeT
OAHY eauHuuy. B TO Xe BpeMA, ecaim UrpoK Y CKMHET CBOM KapTbl, TO OH He BbiUrpaeT
HU4Yero (MOMHMTE, YTO Mbl FOBOPMM TOJIbKO 06 3KC-LIOyAayHe, Tak 4YTO eC/iM Jiyylas
pyKa 3abupaeT 6aHK, TO (PaKTMYECKM OHa HM4Yero He BbiMrpbiBaeT). OgHaKko Korga y
uMrpoka X OKa3sblBaeTCcA Aama, MrpoK Y BbIMrpblBaeT He TOJIbKO CTaBKYy OT CBOEro
OMMOHEHTa, HO M BeCb 6aHK, MOCKO/bKY albTEpHATUMBOM AN Hero 6bln 6bl dhong U
NpomrpbIll 6aHKa xyawen pyke. TakMM 06pa3oM, MOCKO/IbKY UIpoK Y BbiMrpbiBaeT (P +
1) CTaBOK, ypaBHWBaA MPOTMB AaMbl, U NpourpbiBaeT 1 CTaBKy NPOTMB Ty3a, UrpoK X
JIO/TI)KEH CTaBMTb C OJHOM laMOM Ha Kaxable (P+1) Ty30B.

lpumeyaHue om nepesodquka: Xoms 3mo onpedesieHUE MOKem NOKAa3ambCA
HEMHO20 3anymMaHHbIM, Mbl Y€ CMAaJIKusajucb C HUM npu peweHuu uzpbl AKQ
paHee. [E20 makxe Jie2k0O nposepumb, cocmasus  HopMy/ibl  O/f
mMamemamu4ecKko20 0XKUOAHUA 8 ONUCAHHbIX cumyayuax. [Moamomy nodpobHo
pasbupamb popmyny 014 8biB0da KoaggduyueHma «a» Mbl He byoem.

Bbipaykascb Ha A3bike hopMmy:
b/x=1/(P+1)=a (15.1)

M cHoBa Mbl BMAUM, 4TO beHAaMeHTa}'IbHaFI KOHCTaHTa, Bblpa*KalOwaA OTHOLWEHUNE
6)16(1)08 K CTaBKaM Ha B3JIbl0, HMKAK HEe U3MEHUIacb. Mbl TakXe MOXeM He o6pau4aTb
BHMMaHMA Ha NEeEpPEMEHHYI0 b s CTpaTermm UrpokKa X, MOCKOJIbKY Mbl JIEFKO CMOXXEM
HalTK ee C NOMOLLBK OMMUCAHHOrIO BbilLlE€ YpaBHEHUA.

MeperaemM K cayyalo, Korga Mrpok X Jenaet Yek. 34ecb MNOYTM  MOJIHOCTbHO
MOBTOPAETCA CUTyaUma M3 Urpbl #2, 3a UCKAOYEHUEM TOro aKTa, YTO UIPOK X AOJIKEH
CTaBMTb CO CBOMMM Ty3amMM X pa3 (a He JAenaTb YeK CO BCEMM JAMana3soHOM, KaK



paHblue). MUrpok Y, B CBOK oyepesb, NOCTaBMT CO BCEMM Ty3aMM M d OT CBOMX Aam. M
4TOGbI CZl€/1aTb CBOET0 OMNMOHEHTa 6e3pas/IMyHbIM K 61edy, UrpoK X JO/IKEH U3 CBOETO
OCTaBLLErocs AuanasoHa CKMHYTb d PYK, CNOCO6HbIX NO6UTL 6ed.

Mpeanonoxum, 4To Urpok X genaet YeK co BceMu Ty3amu (torga x = 0). B Takom
c/lyyae B €ro AuanasoHe OKaKeTCs paBHOE KOJIMYECTBO KOPOJIEM U Ty30B, U OH ByaeT
BbIHY}XAEH CKMHYTb d OT 3TUX PYK (€CTecTBeHHo, npeanoyutas Koposnen). Kak Mbl
nokasaam B urpe AKQ #2 (npumep 13.2), oH 6yaet genatb dong c (P-1)/(P+ 1) ot
cBOMX KoposieM. OfHaKo B HalleM cJsiydae obluee KOIMYECTBO PYK B €ro AuanasoHe
OyaeT YMEHbLUEHO Ha X Ty30B, C KOTOpbIMM OH cTaBuT. [loaToMy B AManasoHe
Yek/Konna oKaxKeTcs YyTb 60/1blle KOPONEM.

Juana3oH nrpoka X nocsne 4yeka:

AnanasoH = (Bce Ty3bl) (4aCTb Ty30B, C KOTOPbIMW OHM caenan 6et)
+ (BCe KOpOoaM)

Jvana3oH

(1) (1 -+ (1)
1/2 - 1/2X+ 1/2

AvanasoH

AnanasoH ana donga = (a) (guanasoH)

Uy -a=a(lfy= 1, x+ 1)
1-c=a(2-x)
c=1-2a+ax (15.2)

lMpumeyvaHue om nepesod4uUKa: 8 esoll Yacmu ypasHeHUs - pyKU, C KOMopbIMU
u2pok X dosmkeH denamb $ond. Imom duana3oH cocmoum u3 KopoJjel, C
KOmopbIMU OH He desiaem KoJ/1, mo ecmb (1 - €), HO NOCKOJIbKY Koposel 8 e20
duana3oHe B8Ce20 N0JI0BUHA, MO HeobxoduMoO UCNOJ/Ib308aMb KO3 PuyueHm

1/2_

Mbl  MOXeM npoBepuTb MoJAyYeHHy ¢opMyay, NOACTaBMB BMECTO X JBa
3KCTpeMasibHbIX 3HayeHus. Ans Havyana, NMoCMOTPMM YTO MPOM3OMAET, €C/IM X paBeH
0%:

c=1-2a +ax
c=1-2a

c=1-2a[1/(P+1)]
1-2a =(P+1-2)/ (P+1)
c=(P-1)/ (P+1)

Yero v cnepoBasio oxugatb. Tenepb, nyctb X paBeH 100%. Ecan urpok X cTtaBUT CO
BCEMWU CBOMMM Ty3aMM, €MY HYKHO CKMHYTb a OT CBOMX KOpOJIEM, YTObbl caenatb



OMMnoHeHTa 6e3pa3iMyHbIM K 61edy ¢ gaMoM. Hawa cdhopmyna noKaxkeT, YTo B TaKOM
cnydqaec=1-a.

ITM YpaBHEHUSA MOJIHOCTbIO OMMUCHIBAIOT JEUCTBUA KaXKJ0ro MrpoKa BO BCEX BO3MOMHbIX
CUTYaUMAX, OHAKO Mbl BCE €Lle HEe 3HAEM 3HAYEeHMA X.

MUTaK, Ha JaHHbIM MOMEHT Mbl 3HAaEM, YTO:
e Wrpok X cTaBuT C X CBOMX TY30B M ax Aam
e Urpok X genaet Yek/dong ¢ oCTaBLUMMMUCA JaMaMM, a C Ty3aMM - YeK U KON
e WUrpok X genaet 4Yek u Konn ¢ (1 - 2a + ax) CBOMX KOpPOEM, a C OCTa/lbHbIMU -
yek n dong
e UrpoK Y ypaBHMBAET CTaBKM C 1 - 2a BCEX KOPOJIEM, A TAKKE CO BCEMM Ty3aMM
e UrpoK Y CKMbIBaeT OCTaBLUMXCA KOPOJIEM, a TaKkKe BCeX Jam
e WUrpoK Y cTaBMUT B OTBET Ha YEK C Ty3aMM U A BCEX AaM

Mbl Hepeako 6yAeM BCTPeYaTbCsA C MOXOXMMM CUTYAUMAMM, KOrAa Yy Hac ecTb roToBoe
peleHne ANs Urpbl, OJHAaKO HaM He M3BECTHA KaKasa-TO K/oyeBas nepemeHHas. B
TaKOM C/lyYyae Mbl 6yaeM MCMo/b30BaTb NMPaBWUJIO, MO KOTOPOMY KOHTPOAMpYIOLME DTy
MEPEMEHHYI0O MIPOKM 6yayT Bbl6MpaTb ee 3HayeHWe TakMM 00pas3oM, 4To
MaKCMMM3UPOBaTb CBOE OXMAAHME.

YT06bl HAaMTU X, CHaya/la HaM HYXHO OMpeaesiuTb LeHy Mrpbl (TO eCcTb OXMAaHue
urpoka Y). Bcero cywecTBytoT WECTb Pas/IMYHbIX C/Ty4YaeB:

Cnyvan 1:
Urpok X: A, Urpok Y: K

34ecb Urpok X noctaBuMT X pa3s, a ero OnmnoHeHT ypaBHAeT 1 - 2a pas. Utorosoe
oXugaHue ana vrpoka Y: -x(1 - 2a). Korga vrpok X genaeT 4yek, ueHa urpol byaet
paBHa Hy/o.

Cnyyam 2:
Urpok X: A, Urpok Y: Q

Ecam urpok X caenaet cTaBKy, TO LeHa Mrpbl 6yaeT paBHa Hyo. OHAKO OH TaKxke
caenaet 4Yek (1 - x) pas, M TeEM CamMbiM POBHO O pa3 3aCTaBUT CBOEro OMMOHEHTA
MOCTaBMTb C AaMoM. LleHa urpbl paBHa -a(1 - x).



Cnyyam 3:
Urpok X: K, Urpok Y: A

Urpok X caenaet 4yek 100% pas, a Korga ero onnoHEHT NOCTaBUT, OH byaeT ypaBHUBATb
(1 - 2a + ax) pas. LleHa urpbl B TaKOM Cly4ae cocTaBuT 1 - 2a + ax.

Cnyyan 4:
Urpok X: K, Urpok Y: Q

Urpok X cHoBa Bcerfa caenaeT 4eK, a Mrpok Y oyaet 6nedosatb a pa3. B cnyyae
Konna, Urpok Y notepset oAHy CTaBKy, a B ciayyae donja - BbiMrpaeT BeCb 6aHK. Mbl
3HaeM, 4TO o6Llee oXxMAaHue OoT 6nedoB Mrpoka Y JOSIKHO ObiTb PaBHO HYJILO,
MOCKOJIbKY ONTUMaJIbHasA CTpaTerusa ero onnoHeHTa npejnosiaraet OTCYTCTBUE Pa3HMLbI
mexay 6n1edomM 1 YeKoM (OXKMZaHWe YeKa paBHO Hynt). Mostomy cymma Cnyyaa 2 m
Cnyyasa 4 ponkHa paBHATLCA HyA. MO3TOMY 34eCh LieHa Urpbl A41A Urpoka Y cocTaBmT
a(1 - x).

Cnyuyan 5:
Urpok X:Q, Urpok Y: A

Urpok X oyaet 6nedoBatb ax pas. Urpok Y Bcerga oyaet genatb Koaa, U NONYYMT
OXMuAaHue ax.

Cnyyan 6:
Urpok X: Q, Urpok Y: K

OxuaaHue ot 6nedoB Ana urpoka X AO/KHO ObiTb PaBHO HyAO, MOSTOMY CyMMma
Cnyyaa 5 u Cnyyaa 6 fo/iKHA 6bITb paBHa Hy/t0. A 3TO 3HAYMUT, YTO B 3TOM CMTyauUMM

UIPOK Y “MeeT oXXuaaHue -ax.

Mbl MOXeM NpeACcTaBUTb MOJyYEHHbIE 3HAYEHMA B BUAE TabMLpbI:

Cutyauma |LUeHa vrpol
(A, K) -x (1 - 2q)
(A, Q) -a (1-X)
(K, A) 1-2a + ax
K, Q a(1-x)
(Q A) ax
(Q, K) - ax
UTtoro (x(-1+3a)+1-2a) /6

MocnegHee BblpaXkeHWEe CBA3bIBAET LEHY Mrpbl CO 3HayeHMeM X. Bbl Moxete
MOCMOTPETb, KaK MEHAETCA LeHa Mrpbl B 3aBUCMMOCTM OT X M pa3mepa bGaHKa Ha
rpacduKe HUxe:
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PucyHok 15.1. LieHa urpbl AKQ #4 npu pasaiMyHbIX 3HAYEHUAX X

LleHa m1rpbl oKasbiBaeTCA MMHUMAaJIbHOM Npu X = 1 AnA pa3mepoB 6aHKa 6osiee 2, a npu
x = 0 ana 6aHKOB MexXay 1 1 2 eaUHULAMM.

lMpumeyaHue om nepesod4yuka: 30ecb pewaemcsa 3a0a4ya MUHUMU3AUUU UEeHbl
uepbl (UHbIMU C/10BAMU - MUHUMU3AUUA 0xKudaHuA uzpoKa Y npu yco8uu, 4Ymo
B8Ce CMOPOHbI U2PAaKvm ONMUMAJIbHO), NOCKOJIbKY NepemMeHHas X HaxooAamcs
nod KoHmposem uz2poka X. A OH, 8 CBOW o4epedb, X04Yem YMeHbWUMb
O)XuOaHue cBoe20 onnoHeHMa. MHbIMU C/108aMu, celivac Mbl CMOMPUM HA 3my
cumyayur co CMopoHbI U2PoK X.

Monyumm cnegyrowme onTMMasibHble CTpaTermm:
Ana P < 2:
Nepok X:
JlenaeT Yek Co BCEMU CBOMM AMAaNasoHOM

YpaBHMBaEeT Co BCeEMM Ty3amun U (P - 1)/ (P + 1) Koponen

Nepok Y:
CraBuT co BCcemu Ty3amu 1 1/(P+ 1) cBoMX aam



Ana P > 2:

Nepok X:
CraBuT co Bcemu Ty3amu 1 1/(P+ 1) pam
YpaBHuBaeT ¢ P/ (P+ 1) cBoMX Koponen

Nepok Y:
Ecnv urpok X genaet yek - 6eT co Bcemn Ty3amm u 1/(P+ 1) pam
Eciv urpok X genaet 6eT - Koni co Bcemu Ty3amm 1 (P- 1)/ (P+ 1) Koponei

MpaBuia 3TOM Mrpbl He npeAycMaTpuBalOT BO3MOXKHOCTb per3a. OAHaKo nerko
JlIOKa3aTb, UYTO BKJIOYMB B CBOK CTpaTerMid peis, HU OJMH U3 MUIPOKOB HE YJIyYLMT
CBOE OXMAAHWE MO CPaBHEHMIO C HAMAEHHbIMM HamMWM OMTUMAJIbHbIMM CTpaTErUsIMM.
TakvM 06pa3oM, OMUCAHHOE Bbille pelleHne NPUMEHUMO M ANA 60ee C0XKHOM Mrpbl,
rAe UrpoKM MOTyT JieflaTb pesbl.

EAMHCTBEHHOE, YeM Urpbl Ha MNOJIHOM YAULIE OT/IMHANIMCh OT CBOMX YPEe3aHHbIX aHa/10roB
- 3TO KOJIMYECTBO CTpaTErMyecKMx BblGOPOB, AOCTYMHbIX MrpoKam. Bce octanbHble
K/toueBble KO3 MDULMEHTBI M NPaBMIa OCTA/IMCb HEM3MEHHbIMU: 61edbl M BI/IbIO 6ETHI
HaxoAATCS B COOTHOLUEHUM d, UFPOKM BCE €LLE AOJIKHbI CKMAbIBATb A PYK, CMOCOBHbIX
nobutb 6ned u TaK pganee. JONONHUTENbHYK CAOXHOCTb Mrpe A06aBMIO TOJIbKO
pELUEHUE O YeKe C Ty3amu A1 Urpoka X.

Tenepb AaBanTe NOCMOTPMM Ha GE3NIMMMTHYIO BEPCHIO 3TOM e Mrpbl. Kak Bbl MoXkeTe
MOMHUTb, Mbl pewman urpy AKQ #3 (npumep 14.1) B AOCTATOYHO CXOXKEM MaHepe:
BbiBE/IM (DYHKLMIO OT pa3mepa CTaBKM S ANA Urpoka Y, a 3aTeM HalJ/iM ee MaKCUMYM.
MoXeT CNoXMTbCA NOXKHOE BnevyaTieHne, YTo MMeA Ha pyKax pesy/bTaTtbl ANA UIPbl Ha
NOJIOBMHE Yy/ULE, pelleHne noaHoM Bepcun AKQ He OKaXKeTcs HaMHOro C/oXHee. ITo
AANEKO He TaK, 04HAKO Mbl BEPHEMCSA K 3TOM TEME HEMHOMO MO3XKe.

CeMyac ke Mbl 6bl XOTE/IM 06PATUTLCA K eLle 0A4HOM Bapuaumm Urpbl AKQ ¢ He06bIYHOM
CTPYKTYPOM CTABOK.

Mpumep 15.2 - Urpa AKQ #5

— Wrpa Ha nosHoM yauue

— Pa3mep 6aHKa cocTaBnseT 4 e AMHULbI

— Wrpoku BnpaBe caenatb Yek, 6eT, uam pens. MNpuyem pasmep CTaBOK M PeM30B
MOXeT COCTaBNATb 60 1, IM6O 2 eanHMLbI, NO BbIGOPY UrpOKa.

PaccmaTpuBaemas 34ecb Mrpa MAEHTMYHA TOW, YTO Mbl MpOaHaiM3MpoBa/M B
npeabiayliem npumepe (15.1) ¢ 6aHKOM B 2 eAMHMUDbI, 3a TOM JIMIb Pa3sHMLUEMN, YTO
Tenepb KaxkAbld U3 MIPOKOB MOXET MOCTaBMTb 1/4 6aHKa, BMeCTO MoJsioBuHbI. Pellas

Urpy #4 Mbl YCTaHOBU/IM, 4TO NpU P = 2, urpok X 6bin 6e3pas3/iMyeH K CTaBKe C Ty3aMM.
3T0O NO3BO/IMNIO Ham CAe/laTb BbIBOA O TOM, YTO LEHA TaKOM Mrpbl 6blla MAEHTUYHA



LueHe nrpbol Ha NnoJoBMHE yJinLbl, rae Urpok X LOJIKEH 6bIN Aenatb 4eK Co BCeMM CBOMM
ANMarna3oHOM (HOCKOJ’Ibe B Urpe Ha NOJIHOM yauue npu 6aHKke B 2 eanHnLUbl OH MOrI
caenatb 4eK U HE NOTEPATb B 0>KI/I,£I,aHMI4).

B npumepe 15.1 Mbl TakKe HawIn, YTO LUEeHa Urpbl COCTaBaANa:
f(A,P)=(x(-1+3a)+1-2a) /6
MycTb X paBHO HyO (MFPOK X 6e3pa3nnyeH K CTaBKe C Ty3amu), aa =1/(2 + 1) = 1/3.

llpumeyaHue om nepesodvuka: 30ecb asmMopbl NPUMEHAIOM VKe ONUCAHHbIU
paHee npuem, Ko2da 8 mo4ke 6e3pasaudus (8 JaHHOM cJy4ae - 018 uespoka X,
Nno omHoweHurw K 6emy u 4YeKy C my3amu) Mbl HAYUHAeM u2pame NO Yucmou
cmpameauu (Hanpumep, 4ek ¢ my3amu 100% pa3) u pukcupyemM cmpameauro
oNNoHeHmMa. 3mo CMAHOBUMCA BO3MOXHbIM U3-3a pABEHCMBA 0XXUdaHusA om
6ema u Yyeka ¢ my3amu 8 moyke 6e3pasuyus.

MHbIMU cnosamu, Mbl denaem caedyrouwee donyujeHue: ONNOHEeHM HUKAK He
nomMeHaem cg8ot0 cmpamezuro, daxe eciu emy bydem u38eCmMHO, YmMO Mbl
Bcez0a desiaemM HeK C my3amu. 3mMo CyujecmseHHO ynpoujaem pacdemsl, npu
3MoM He cmpadaem MOYHOCMb nNoJly4aembix omsemos. Xoms 8 peasibHol
uzpe Ham cnedosasio bbl BbIbUpamb cumyayuu 0718 4YeKa u 6bema ¢ my3amu
c/ly4alHbiM 06pAa30M, NOCKOJIbKY u2pa no 6ol u3 Yucmbix cmpameaul ¢
my3amu no3gosusa 6l onnoHeHmy 6e3 mpyoa Hac 3KcnJyamuposame.

f(1,2) = ((0)(-1 + 3a)+1 - 2( 1/3))/6
f(1,2)=(1-2/3)/6
f(1,2)=14

OfHaKo 3TO BepHO A/1A CTaBkM B 1 eanHuuy npu 6aHke P = 2. [o3TOMy Ham Hy»HO
YMHOXMTb MOJTyYEHHDBIM OTBET Ha ABa:

f(s=2,P=4)=1/

3TO UeHa Urpbl Np1 YCI0BUM, YTO 06a Mrpoka ByayT cnefoBaTb TOM XKe CTpaTerum, 4To
M B MpeaplaylieM NpUMepe, KaxiblM pa3 BbioMpas CTaBKY pasMepoM B MOJIOBMHY
6aHKa. Tenepb JaBaMTe MOCMOTPUM, YBEJIMUYMUTCA /M OXUAAHME NIIOOBOI0 U3 UFPOKOB OT
CTaBKM B YeTBepTb 6aHKa.

MycTb Mrpok X pewaet genatb 6eT B 1 eaMHMLYy CO BCEMM Ty3amMM M, COOTBETCTBEHHO,
yactblo Aam. Torga Mrpok Y OTBETUT cTpaTervenm Konia c 4/5 BCEX CBOMX PYK (BCe

Ty3bl, NJOC 3/5 KOposieH), Aenas CBOEro onrnoHeHTa 6e3pas/inyHbiM K 6nedy. B atom

cnyyae Urpok X BbiMrpaet 1 eavHuLy 3/10 pas.



C p,pyroﬂ CTOPOHbI, €C/Int UTPOoK X caenaeT Yek, TO ero OnNMnoOHEeHT NOCTaBUT C AamMaMM
1/3 pa3 (npmqu AaMbl 3aHMMaAKT POBHO MMOJIOBUHY AnanasoHa) M npourpaeTt Aase

eanHuLbl. B Takom C/lyHae O)KI/I,D.aeMbIﬂ BbIMIpbIlL  HUIpoOKa X cocTaBmT 1/3. 7

NOCKOJIbKY 3TO 60}'IbLLIe, 4eM 3/10 » Mbl MOXXE€M TOBOPUTb O TOM, 4YTO UIPOK X TepAaeT B

MaTEMATUYECKOM OXMAAHUM, CTaBA OAHY eAMHMLY BMECTO [ABYX. 3HauMT, TaKas
cTpaTterms He 6yaeT ABNATLCS ONTMMA/IbHOM.

lpumedyaHue om nepesodyuka: lMoyemy uespok X 6ydem BbiU2pblBAMb 3/10

eduHuybl? Mbl paccmampusaem cumyayur, 20e y He20 Ha pyKax my3 u OH
cmasum 1 eduHuyy 8 6aHkK 4. [MocKko/IbKy e20 onnoHeHmM 6ydem ypasHuUsamo
docmamoYyHo 4acmo, Ymobbl coesamb €20 6e3pasiudHbIM K 6aedy ¢ damol,
Mo Mbl MOXeM cHumamb, 4Ymo oxudaHue om 6aega ¢ damol pasHo HyJ.
Toeda uepok X 6ydem cmasumb HaA B83/1bl0 CO CBOUMU MYy3amu, KOMOpbIe

cocmas/iIflom NOJI0BUHY €20 Auanas3oHa, U NoJy4ams KOJIJ1 Om 3/5 Koposel

onnoHeHmMa. YMHoxaem 1 Ha 3/5 U Ha 1/2, noJsly4um 3/10 :

lMpumeyaHue om nepesod4vuka: Mepok Y 6ydem npouzpbisamb dse eduHuubl,
Kozada uepok X denaem 4eK, NOCKOJIbKY Mbl NOKA CHUMAEM, Ymo MOJIbKO U2POK
X pewaem cmasumb 4Yemsepmb 6aHka. CoomsemcmseHHO, €20 ONNOHeHm
amozo desiame He 6ydem.

Ecnm ke mrpok X Bceraa 6yfer fenatb YeK, TO OXMAaHME UrpoKa Y OT M3MEHEHMS
pasMepa CTaBKM COCTABMT:

f(1,P)=(x(-1+3a)+1-2a)/6

Torpa ana P = 4:

f(1,4)=(1-2%/c) 16
f(s=1,P=4=1/

-

3HaumT, UIrPOK Y TOXe He MoXeT nonyynTb AONOJIHUTEJIbHOE B3J1blO OT 60/1e€ MENKOM
CTaBKM.

B 3ToM urpe y4yacTHMKM TaKXKe MOryT AenaTb M pens, OAHAKO MOCKOJIbKY MIpoK X
MOCTaBMUT TONbKO C JaMaMM U Ty3aMM, ero OMMOHEHTY HeT CMbICNa BKAaAblBaTb B 6aHK
eule 6osblue aeHer. EAMHCTBEHHAA cUTyaums, rae pem3 UMEET CMbIC/ - KorJa y UrpoKa
Y okasbiBaeTcA Ty3. To e camoe byaeT BepHO M ANA UrpoKa X.

Monyyaetca, 4YTo 3Ta Mrpa (akTUYECKM HMYEM He OT/IMYAeTCs OT TOM, YTO Mbl
pPaccMOTpenu B NpeaplayLiem npumepe?



Cenyac Bbl6paHHbIe HaMU CTpaTermun BoIrnAAAT Creyolnm o6pa30M:

Nepok X:
Yek co BceMn pyKamu

Konn ctaBku B 2 e4MHULbI CO BCEMM Ty3aMMK U 1/3 Koponen

Konn ctaBku B 1 eAmMHULY C 3/5 Koponen
Nepok Y:

Ecam virpok X ctaBuT, KON 2 eMHUL, CO BCEMU Ty3aMM U 1/3 Koponen
Ecav urpok X ctaBuT, Konn 1 eguMHUUbI C Ty3aMK U 3/5 Koponen

Ecav urpok X genaet yek, 6eT 2 eanHMLUbI C Ty3aMK U 1/3 AaM

BCNOMHMM OZHO M3 T1IaBHbIX TPEGOBaHWM K OMTMMAJIbHbIM CTPATErUAM - U2POKU He
Moz2ym yse/luduUmb CBO€ OXXUOAaHUe 8 0OHOCMOPOHHEM NOpsAdKe NpoCcmMo U3MeHUs
C8OU cmpameauu. 3TO 3HAYUT, YTO €C/IM Mbl MOXKEM MONYYMTb 6Gosee BbiCOKoe
MaTemMaTM4ecKoe OXuAaHue OT ApPYroM JIMHMM po3birpbilla C /060N PYyKOM, TO
HaMAEHHas HaMM CTpaTerna He ABASETCA ONTUMAJIbHOM.

Celyac Urpok X Tepser 2/3 eIMHMLbI KaXKablM pa3, Korja y Hero oKasblBaeTcs Koposib.
MosIoBMHY pa3 y OMMOHeHTa 6yAeT Aama, C KOTOPOM OH MOCTaBMT TpeTb pa3. Mrpok X
ypaBHSEeT B 1/3 CNyyYaeB M BbiMrpaeT Ase eauHuLbl. OAHAKO ABE TPETM pa3 OH CKMHET

CBOM KapTbl M OTAACT XyALIEeM pyKe onnoHeHTa 6aHK B YeTbipe eauHuubl. Kpome Toro, y
urpoka Y B MOMIOBUHE CJly4aeB OKAXKeTCA Ty3, M Torja Mrpok X rnpourpaeTt CTaBKy B 2

eIMHMLBI TaKKe 1/3 pa3. 3TO 3HAYMT, YTO OXMAAHME OT PO3bIrpbilia KOPOJS MPOTMB

Ty3a COCTaB/IAET MUHYC 2/3 eIMHMLbI, @ OBLLMIM NPOUPbILL C KOPOJIEM - 2/3.

lMpumeyaHue om nepesodyuka: Popmyaa 04 pacyema o)KudaHus, Kozda y
uzpoka X okasbisaemcs KopoJib O0/IKHA Bbl2/1A0emb C/1edyiouum 06pa3om:

(dons Q y uzpoka Y) * (Hacmoma 6ae¢pa * Yacmoma konna * (+2) + Yacmoma
6s1e¢pa * Yacmoma ¢onda * (-4))

mo pasro: 1y * (V3 * /g (+2) + 13" 2[5 * (-4) = - 13

(dona A y uepoka Y) * (Hacmoma cmasku * Yacmoma konna * (-2) + Yacmoma
cmasku * Yacmoma ¢gonoa * 0)

3mo pasto: 1/, * (1* 1/3 *(-2)+1* 2/3 *0) = - 1/3

B cymme nonyqum oxudaemsili npouzpbill 2/3 eduHuybl.



Ecam urpok X pewmTt M3MEHWTb CBOK CTpaTermio M HayHeT ypaBHMBaTb C KOPOJISIMM,
HanpMMep, B MOJIOBMHE CJly4aeB, OH 6yAeT valle BbiMrpaTb NpoTUB 6/1ehOB, HO B TO
)K€ BPEMSA M Yalle NMpomrpbiBaTb Ty3aM. A MOCKOJIbKY COOTHOLEHWe 61edoB K CTaBKam
Ha B3JIbl0 Yy €ro OMMoHeHTa OCTaHeTcst 3 K 1, ero CyMMApHbIM NPOUIpbIll C KOPOJIEM
HMKAK HE M3MEHUTCA.

Ho 4To ec/im oH Ha4vyHeT Jenatb 6eT C KOPO]'IGM?

B ye pacCMOTpeHHbIX HaMW Mrpax CTaBKa C 3TOM PYKOM 6blna JOMMHMPOBAHHOM
cTpaTervem, KOTOpYID Mbl MPAKTUMYECKU CPasy WMCKAYMAM M3 MaATpuubl BbINJar.
JeNCTBUTENIbHO, Mbl HMKOrAa He MoJy4YasM KON OT PYK XyXKe, HO Mpu 3TOM
MpOMrpbIBa/IM LENY0 CTaBKY PyKam Jiyylle.

OZHaKo Tenepb Mbl MOXEM MOCTaBMTb BCErO OAHY €AMHMLY C HAlMMKM KOpOJisMMU. B
TaKOM CJlydae Wrpok Y ypaBHAET CO BCEMM Ty3amMM, a Hall O6LWMM NpPOMrpbiLL

COKpaTtuTCAa Ao 1/2, TaK KaK Mbl NMPOMIpaem Hally CTaBKY POBHO MOJIOBUHY pas3. JTo

3HA4UT, 4YTO Haﬁ,quHaﬂ HaMM CTpaTermMa He ABIAETCA OI'ITI/IMaﬂbHOI‘;i, Bé4b UIpPOK X
MOXeT B O4HOCTOPOHHEM NopAAKeE YyNy4lWNTb CBOE OXXMOaHUE ANA O,D,HOﬁ M3 CBOMUX PYK

(c -2/3 po -1/,).

Kak Mrpok Y MoXeT OTBETMTb Ha TaKyl CTaBKy? PaHblle Mbl MOJHOCTbI MCKYMIM
BO3MOXHOCTb 61ed-peli3a, NOCKOJIbKY CTpaTerus Urpoka X He npeanosiarasia cTaBKy C
KOpoJieM (EAMHCTBEHHOM PYKOM, MPOTMB KOTOPOM 3TO AEMCTBME MMENO 6bl CMbICH).
EcTecTBeHHO, Tenepb MFHOPMPOBATb TaKyH JIMHUIO Mbl HEe Moxem. Korga y urpoka Y
OKa3sblBaeTca Ty3, MpW HOBOWM CTpaTerMm urpoka X pems sIBHO AOMMHMpYeT Koan. Ho
€CJIM OH AenaeT pei3 TOJIbKO C Ty3aMM, OH HE CMOXKET MOJyYMTb HMKAKOro B3Jblo, TaK
KaK ero OMMoHEHT MPOCTO HayHeT CKMAbIBaTb BCEX CBOWMX KOpOJiEM. 3HAYMT, Urpok Y
AOJIKEH 3aLUMTUTL CBOM B3JIbIO peM3bl HEKOTOPbIM KOMYECTBOM 671ehoB.

Mepea HamMu BCTaET elle OAHA C/I0XKHOCTb - Mbl HE MOXEM MPUMEHWUTb KO3 PULMEHT
s/(1 + s), NOCKONbKY pasMep 6aHKa YBE/IMYMIICS M3-3a CTaBKM Mrpoka X. Kpome Toro,
UrpoK Y MOXET caenaTb pei3 ABYX pasHblX pasMepoB: Ha ABE €AMHMUbI MM HA OAHY
(MUHK-peN3).

MO}HO NpeanosoXMTb, YTO 34€eCb Le/blo Mrpoka Y 6yaeT pen3 C TakMM KOJIMYECTBOM
6nedoB, KOTOpoe caenaeT ero onnoHeHTa 6e3pas/IMyHbIM K Koy ¢ koponem. OgHako
KaK Mbl NOKaXXeM YyTb Mo3xe, 61ed 4acTo OKaxkeTcAa BeCbMa AOPOrMM YA0BO/IbCTBUEM
Ana urpoka Y. Mo3TOMYy OH CKOpee [IoO/BKEH AenaTb 6n1ed-per3 HacTo/IbKO 4acTo,
YTOObl MrPOKY X OblJI0 BCE paBHO: CTaBMTb C KOpPOJIEM OA4HY €AMHULY M CKMAbIBaTb Ha
pens (To ecTb urpatb no AMHuu bet-®ong), Mb6o aenatb Yek.

Mrpok X nonyunn 2/3—1/, =1/, epnnubi pononHutensHoro maremaruueckoro

OXMAAHUA OT 6eTa C Koponem. Mrpok Y Jo/iKeH noctapaTbCA KOMMEHCMpoBaTb 3Ty
pasHULy cBoMMM Biedamu. MNycTb g - YactoTa 61ed-pen3oB (Ha 0aHY eanHMLy). Toraa



B C/lyyae ycnelHoro 61eda Urpok Y 3abepeT 6aHK B NATb eauHuL, (pasmep 6aHKa Jo
CTaBKM, NJIOC CTABKa OMMOHEHTA C KOPOJIEM).

(6aHK) p(y urpoka Y aama) q = 1/,

5)(1/5) q=1/
q= 1/15

Takum 06pasom, ecsinm UrpoK Y 6yJeT AenaTb MMHU-PEN3 (40 ABYX €AMHML), TO OH
JoKeH 6nedoBaTtb C 1/15 CO CBOMMM JamaMM. ITO cAeflaeT ero OMnmnoHeHTa

6e3pa3/IMyHbIM K CTaBKe C Koponsamu. OYeBMAHO, 4YTO MIrpoK X JOJIKEH Bcerja
CKMAbIBaTb B OTBET Ha peM3, NMOCKOJ/IbKY ocTaBluMecs 15 pa3 u3 16 oH GyaeT urpatb
NpoTuB Ty3a.

Kak MOXHO 3ameTMTb, pasMep peil3a urpoka Y He BAMAeT Ha 4vactoty 6neda,
MOCKOJIbKY €ro OMMOHEHT HUKoraa He 6yaeT ypaBHMBaTb. OfIHAKO MMHM-peN3 Bcerga
6yaeT 6osee NpeanoYTUTENIbHbIM B 3TOM MIrpe, MOCKOJIbKY OH rapaHTUpPYeT MeHbLUMM
MPOUIPbILL, €C/IU Y OMNMOHEHTA OKAXKeTCSA Ty3.

BepHemca K WMrpoky X, KOTOopoMy Tenepb [JOCTyNnHa HoBaA cCTpaTermMyeckas
BO3MOYHOCTb, MOCKOJ/IbKY M3MEHMIOCb €ro OXMZaHWe OT po3birpbia Ty30B. PaHblue

O’KMAAEMbIM BbIMIPbILL OT YeKa C Ty3aMM COCTaBJIS 1/3 eauHuubl (6narogaps 61edam

urpoka Y). OaHako Tenepb OH MOMET MOCTaBMTb C HUMMM (@ TaKXKe HEKOTOPbIM
KOJIMYECTBOM AaM) OAHY €AMHMLY M MOJlyYMTb KOJIJT OT KOpoJis onnoHeHTa. Kpome
TOro, MHOra oH 6yaeT nosyyatb pers OT Aambl, KOTOpPas MbiTaeTCA BbIGUTb U3 pa3dadu
€ro Kopons.

OXuaaHue oT CTaBKM B OJHY €AUHUNLY C TY3OM COCTaBMUT:

<X, 6eT 1 > = p(UrpoK Y aenaet Konj)(pa3Mep CTaBKM) +
+ p(MrpoK Y aenaet peMs c AamoM)(pa3mep pensa)

<X, 6e1 1> = (3/5)(1/)(1) + (1/15)(1/)(2)
<X, 6et 1> =11/,

MpumeyaHue om nepesodyuka: [lepsoe cnazaemoe 8 3MOM BbIPAKEHUU VKe
6b1/10 pa3obpaHo BbiWe - onmumasbHol cmpamezueli uzpoka Y npomus

cmasku 8 o0Hy eduHuyy bydem Kosan c 3/5 Koposieli, Komopble OKa>Kymcs 8
e20 duanasoHe posHO NOJIOBUHY pas (ec/iu Mbl 3HaemM, Ymo y uepoka X mys).

O)KMAaHMe OT YeKa C TY30M:



<X, Yyek> = p(urpok Y 6nedyet) (pasamep CTaBKM)

<X, wek> = (1/,)(1/3)(2)
<X, vek> = 1/,

3HauMT, CTaBKa C Ty3oM J06aBNsieT K OXMAAEMOMY BbIMIPbIWy Mrpoka X 1/30
eMHULBbI.

/laBanTe czenaem naysy v NOCMOTPUM Ha TO, K YEMY Mbl MPULLIIK.

Mbl 3aganmcb Uenbld HaMTM OMTMMAsbHble CTpaTerMu ANS Mrpbl, rAe NpaBUIaMM
paspeLleHbl Ba pasMepa CTaBOK M pei3oB. CnepBa Mbl AyMasiu, YTO €€ MOXKHO peLmnTb
TOYHO TaK K€, Kak M npeiblayliye Urpbl, rae KOPOJM HUKOrAa He Aenanu CTaBKy, a
OCTaJIbHble PYKM CTapajiMCb WU3B/IEYb MAKCMMaJIbHOE MATEMATMYECKOE OXMAaHME M3
COOTHOLLEHUM B3/JIbl0 6eToB K 6Gsedam. Mo Hawmm pacyeTamM o06a MrpoKa MOr/u
MIrHOPMPOBATb CTAaBKY MEHbLUEro pasMepa, TakMM 06pa3oMm, cieays cTpaTermm us urpbi
#4 pna 6aHKa B 2 eAuHMuUbl. OAHAKO OKasasioCb, YTO MIPoK X MOr YJyylMTb CBOE
O’KMAaHWEe, Ha4yaB CTaBUTb OAHY €JMHULY C KOPOJISIMM.

3aTeM Mbl HaLM ONTMMaJIbHOE COOTHOLLEHWE PEM30B Ha B3a/blo M 61edoB Ans UrpoKa
Y. Ho 13-3a 3T0ro urpoky X ctasa AoCTynHa HOBas CTpaTerMyeckas BO3MOXKHOCTb - 6eT
OZHOM eMHMLbI C Ty3aMM. TaKas JIMHMSA M3BJIEKAET M3BJIEKAET B3JIbl0 C KOPOJEN U Aam
onnoHeHTa. [lepBble ypaBHWBalOT MNpPOTUB 6s1eOB, BTOpble AE€NalOT Per3 MpoTUB
BO3MOXHbIX KOpPOJIEM B AManasoHe Urpoka X.

Bo Bcex 3Tux cTpatermax urpok X 6yaeTt CTaBUTb C JaMaMM TOJIbKO YTOObI 3alWUTUTb
CBOMX TY30B M rapaHTMpOBaTb UM KOJIJ1 OT KOPOJIEM OMMOHEHTA, TaK YTO €ro CyMMapHoe
oXuaaHue ot 61edoB C JamaMu ByeT paBHO HYJO.

Urpoky X HET pasHuubl, YTO AenaTb CO CBOMMM KOPOJIAMMU: YeK MM GeT (NMOCKO/IbKY
UrpoK Y urpaeT perM3oM C JaMoM OMNTMMasibHoe uyucio pa3). B To ke Bpems, ero

OXnaaHMe yBEJIMHYMBAETCA Ha 1/30 eanHuLUbl OT MaJIEHbKOM CTaBKMU CO BCEMM Ty3aMu, a

3TO 3HAYMT, YTO Y€K C HWMMM JenaTb YKe He MMEET CMbICcna (3Ta JIMHMA obnajaet
MEHDbLUMM OMAAEMbIM BbiMrpbilieM). Torga Ham HEO6XOAUMO HaMTM ONTUMAJIbHOE
COOTHOLLEHWE AN CTAaBKM C KOPOJIIMM M Ty3aMu, YToBbl MrpoK Y Mpoaosikan aenatb
6ned pensbl. Ecnm Mbl 6yleM CTaBWMTb C KOPOJISIMM CJIMLLKOM 4acTo, TO MOTepsieM
YacTb CBOEr0 OXMAAHWUA M3-3a 6/1ed-pen30B; C/IULIKOM PEeAKO - M Halu Ty3bl 6yayT
pexe cobmpaTb B3JblO.

B cnyyae ycnexa cBoero 6ned-persa Mrpok Y noayumt 5 eauHuy (Korga y urpoka X
KOpOJib), HO MoTepsAeT 2, eC/n MOJyYMT Koan (Korga y urpoka X Ty3). lNonyyaetcs,
4TOGbI CAENATb OMMOHEHTA 6€3pa3/IMyHbIM K TaKMM pel3am, Urpok X JO/IKEH CTaBUTb C
A 1 K B cooTHOoweHMn 5 K 2. MNOCKONIbKY C Ty3aMM OH NOCTaBMUT BCErga, T0 €My HYXHO
Aaenatb 6eT ¢ 40% cBOMX KOpPO/EN.



Moslyyaem HOBYIO CTpaTermio:

Urpok X:

e Co Bcemu Ty3aMM, 40% Koponek u 20% aam - CTaBuTb 1 eaAMHULY
e Ecnu urpok Y genaet MMHU-pen3 - oTBeYaTb pe-pemsomM CO BCEMM Ty3aMMu M

CKMAbIBATb KOpo/en

e Ecmm UIrpoK Y penaet pel713 Ha AB€ eAMHULbl - OTBEYaTb pe-peﬁ30M CO BCEMM

Ty3aMM U CKMbIBaTb KOPOJIEN

e Co BCeMM OCTaBLUMMMCA KOpoaaMn U JaMaMKn - AelaTb YEeK; YypaBHMBaATb C

KOponAMM 4/5 pa3 CTaBKW B 1 eAnHMLY, a CTaBKM B 2 eIMHULbI - 2/3 pa3

lMpumeyaHue om nepesodyuka: Mbi nonyquau 20% Oam YMHOXKUB Yacmomy

83/1b10 6emos (¢ my3amu) Ha Ko3gguyueHm a 019 6aHKa 8 4 eOUHUUbI.

Urpok Y:

e Ec/m urpok X CTaBUT ABe eAuHMUbl - KOJI1 CO BCEMM Ty3aMMu WU 1/3 Koposen,

dong co Bcemm Jamamm

e Ecnm urpok X cTaBUT 0aHY eAUHMLY -MUHM-PEN3 CO BCEMM Ty3aMM U 1/15 AaMm, a

TaK»e Ko/ C 3/5 Koposen

e Ec/m urpok X aenaet 4Yek - CTaBMTb [1BE eJUHMLbl CO BCEMM Ty3amU U 1/3 JlaM,

AenaTtb 4YEK CO BCEMU KOPOJIAMMA.

UToroBas LieHa Urpbl COCTaBMT:

Urpok X | Urpok Y Aencreusa PesynbTtat |BepoatHocTb| OxuaaHue
A K b1 -K 1 3/30 3/30
A K B1-® 0 2/30 0
A Q B1-P1-P-0O 2 1/90 1/45
A Q b1-0 0 14/90 0
K A B1-P1-0 -1 1/15 -1/15
K A Y-b2-K -2 1/15 -2/15
K A Y-B2-0O 0 1/30 0
K Q B1-P1-0 -5 1/225 -1/45
K Q b1-0 0 14/225 0
K Q Y-B2-K 2 1/45 2/45
K Q Y-B2-0 -4 1/90 -2/45
K Q Yy-y4 0 1/15 0
Q A B1-P1-0 -1 1/30 -1/30
Q A Y-b2-0 0 2/15 0
Q K b1 -K 1 1/50 -1/50
Q K b1-O 4 1/75 +4/75
Q K Y-y 0 2/15 0

Cymma 1 -1/10




b1 - cTtaBka B 1 eguHuuy

b2 - ctaBka B 2 eAUHMULbI

K - konn

® - dong

Y - Yek

P - pel3 Npom3BO/IbHOro pasmepa
P1 - pel3 B 1 eanHMLy (MUHU-pEN3)

LleHa wrpbl (ana wurpoka X) Mo CTapoM CcTpaTerMu cocTaB/iana -1/9, OJHaKo
BOCMOJIb30BaBLUIMCb HOBbIMU CTpPaTe€rMyeCKMMM BO3MOXKHOCTAMM, MIpoK X CMor

YBE/IMUUTb CBOE OXMAAHME Ha 1/90 ilo) -1/10 .

lpumeyaHue om nepesod4uKka: 3decb asmopbl cHYUMAKM UeHYy uzpbl He ¢
no3uyuu uzpoka Y (Ymo mpebyemcs npasusamu meopuu uep), a ¢ nosuyuu
uepoka X. Hu4yezo cmpawHo20 8 3MOM Hem - Mbl NPOCMO b6epem Vxe

U3BE€CMHYI0 HAM U€EHY uzpbl 018 u2pokKa Y (cocmassisem 1/9 ), U NOCKOJIbKY Mbl
umeem 0esio ¢ uzpol ¢ Hysesoli CyMMoU, MOXKHO CKa3amb, YmMoO UyeHa uepbl 014
uzpoka X cocmassisem -1/9.

MHTEpeCcHO OTMETUTb Clieflylollee: ecim 6bl UrpoK X 3Has, YTO CTpaTerms OMMnoHeHTa
HMKAaK HE M3MEHMUTCA OT €ero noACTpoeK, OH 6bl MpeAanoYen Bcerja CTaBUTb ABE
eaMHMUbI C Ty3amu. OJHaKO CTaBKa B OAHY eAuHMLY 60/blie NOoAXOAMT ANA KOPOJIEN.
Takum o06pa3oM, emy MpUXOAMTbCA BbIOMpPaTb MEXJY 3KChayaTauMer CO CTOPOHbI
OMMOHEHTa (ecnM OH 6yaeT CTaBUTb MO ABE eAUHMLbI C Ty3aMM) M C6alaHCUPOBAHHBIM
6ETCaM3UHIOM.



Hy»xHo 3anoMHUMb

e BaXHO He UrHOpUPOBaTb BO3MOMKHbIE CTPYKTYpbl OMTMMAaJlbHbIX CTpaTermm, faxe
€C/IM OHM KaXKyTCS MasIoBEPOSTHOTHbIMM. TakK, B 3TOM /1aBe ANS pelleHuns 6osee
CNOXHOM WMrpbl  Mbl BOCMO/Ib30Ba/IMCb pe3ynbTaTaMM M 3aKOHOMEPHOCTAMM,
BblBEAEHHbIMM B MPOL/bIX NpMMepax. M B KaKOM-TO MOMEHT MOT/I0 MOKasaTbCA, YTO
Mbl HalW NpaBubHbIM OTBET. OAHAKO TOJIbKO 60Jsiee r/ly60KMM aHanM3 M
CpPaBHEHME OXMIAAHMA BCEX BO3MOXKHbIX JIMHWUIA NMOMOM/IM HaM NMPUMTU K aBCOJIIOTHO
HOBOWM CTPYKTYPE peLLEHMA.

e HalMaeHHas cTpaTerus urpbl C KOpOJIeM BbIGMBAETCA M3 MPUBLIYHOM MOAENM, Fae
BCE CTABKM Ha puBEpEe AO0/KHbl ObiTb /MO0 B3INbIO 6eTamu, MO0 Gredamu.
JleMcTBUTENBHO, 3Ta IMHMA He NoAnaJaeT HU Noj OAHY M3 KaTEropuM, NO3TOMY Mbl
BBEJIEM /19 HEE HOBbIM TEPMUH - ynpekodarwas cmasKa. DakTMYECKU, UrpoK X
Aenaet 6eT, YTobbl He AaTb CBOEMY OMMOHEHTY MaKCMMM3MPOBATb OXMAAHME OT
6neda c gamamum. B cBol ovepeab, UIPoK Y MOXKET OTBETUTb 6/ied-pen3om,
OZHAKO B TaKOM CJlyvae Ty3bl MrpoKa X mosiyyat 6onblue BINblo. Takasa cTpaTterus
CTaHOBMUTCS BO3MOXKHOM B Mrpe C MPOM3BOJIbHbIMWM pa3MepaMm CTaBOK, Koraa OAmH
M3 YYaCTHMKOB MOXET NOCTaBMUTb MEHbLUE, YeM XOTeN Obl €ro OMMOHEHT.

e Ynpexpjawuwas CTaBKa - OT/IMYHbIM MPUMEP CUTYaUMM, rAe onpeaeneHHas JIMHUS
o61aaeT oTpULaTeIbHbIM OXKMAAHMEM, HO BCE PaBHO OKasblBAeTCHA Jydlle CBOEM
aNbTepHaTMBbI (elle 6onee y6bITouHOM). Mpu 3TOM obluee oXuaaHMe oT cTpaTermm
C ynpexJatolwen CTaBKOM TaKKe Bo3pacTaeT. BnonHe BepoATHO, YTO OnTUMasibHas
cTparerma ana 6e3nMMMTHOro Xosaema npeanonaraeT TakMe CTaBKU Ha puBepe.

e MHTEepecHOM OCOGEHHOCTbIO 3TOW MIpbl SIBNAETCA TOT (DaKT, YTO XOTA MIpoK X M
AEeNaeT ynpexatLlyo CTaBKy C KOPOJIEM, OH BCErfa CKMAbIBAET Ha PEN3 (NPU TOM,
YTO ero OMMoHeHT MHorga 6nedyet ¢ Jamamu). ITO NPOUCXOAMUT MU3-3a TOrO, YTO B
AManasoHe pensa y Mrpoka Y Ty30B OKaxeTcs ropasgo 6osblue. Kak Bbl MoxkeTe
NMOMHMTb M3 NPOLU/bIX F1aB, UFPOKY X HY)KHO Obl10 AenaTb KOAM, 4YTOObl yaep:KaTb
ONMOHEeHTa OT YacToro 6neda, B TO BpeMA Kak 34ecb Aonsa 6nedoB OKasblBaeTCA
O0YeHb He3HaunTenbHoM. Kpome Toro, Mrpok Y nbiTaeTcs caenatb CBOEro OnnoHeHTa
6e3pa3/IMYHbIM HE K KOy C KOPOJIEM, a K CTaBKe C HUM.



naBa 16
ManeHbKue ctaBku, 6osblume 6aHku: [0,1] urpel 6e3 dpongos

B 3Toi rnaBse Mbl Bo3BpallaemMcs K urpam [0,1], ¢ KOTOPbIX HA4Ya/l0Cb Hallle 3HAKOMCTBO
C Cepbe3HbIM MOKEPHbIM aHa/IM30M. Takue MUrpbl TEM BarKHEE, MOCKOJIbKY UMEHHO OHM
60/IblEe BCErO NMOXOXM Ha peasibHbii MOKep M3-3a LUIMPOKOro CMEKTPA BO3MOXHbIX PYK,
a TAKXKe NMOpOroBoM CTPYKTYPbl peLLEHMM.

Bce urpbl, KOTOpble Mbl paCCMOTPUM HUXKE, HE NpeayCcMaTpMBalOT BO3MOXKHOCTb dosija
HA ANA OAHOro M3 yyacTHWKOB. CneacTBMEM 3TOro npaBusia ABAAETCA OTCYTCTBUE
AvanasoHa Ana 6neda Kak y urpoka X, TakK M y urpoka Y (MOCKOJIbKY KpUTEPUEM
ycnewHoctu 6neda asnsetca dong onnoHeHTa). Mbl yKe CTaJKMBa/MCb C NOAOGHOM
CUTyauMeM, Korga paccmaTpuBav NpuMMEp M3 IMMUMTHOMO Nokepa B rnase 11.

Urpbl 6€3 GongoB NO3BONAIOT NyYlle MOHATb METOAbI M3BJIEYEHMSA BIJ/IbIO C CUJIbHBIMM
PYKamu.

ANs Hayana Mbl pelwrM camyr npummTmeHyto [0,1] urpy 6e3 cdonaos, rae Urpoku
MOryT cAenatb TOJIbKO OZHY CTaBKY (HO He peM3). B HelM Mrpok X Ao/KeH pelmTb,
KaKmMe PYKM OH XOYET CTaBUTb Ha B3JIbl0, @ UIPOK Y - YTO OH XOYeT JieNaTb B OTBET Ha
YeK CBOEro onnoHeHTa. EC/M oaMH M3 WMIpOKOB cAenaeT CTaBKy, ApYroM o06s3aH
YPaBHSATb C /060 PYKOM.

Mpumep 16.1 - [0,1] urpa #4

— Wrpa Ha nosHoM yavue
— HuW 0aMH 13 UrpOKOB HE MOXKET caenatb ¢ong
— OpaHa cTaBKa

M3 npaBuAa cneayet, YTO B 3TOW Mrpe BO3MOXKHbI TOJIbKO TPU CLiEHapumsA:
e WUrpok X ctaBuT - UrpoK Y genaet Konn
e Urpok X genaet yek - Urpok Y ctaBuT - Urpok X genaet Konn
e Urpok X genaert 4ek - Urpok Y agenaet yeK

OueBUAHO, YTO MIpoK X Bcerga 6yaeT MMEeTb AManasoH AN CTaBKM. MpUYEM 3TU PYKM
HMKOra He OKaXkyTca cnabee Tex, C KOTOPbIMM OH ByAeT Jenatb YeK, Bedb Mrpok Y
HMKOra He CKMHET CBOM KapTbl.

Ecan urpok X caenaet yek, TO ero ofnnoHEHT NOCTaBMT CO BCEMU pyKaMMu, KOTopble Obl
NnocTaBma UrpoK X - B TaKOM Cjayyae emy (Mrpoky Y) rapaHTMpoBaHO MOJIOXKUTEIbHOE
MaTeMaTMyeckoe oxuzaHue. Mac OH MOXET MOCTaBUTb C CUJIbHEMLIEM MOJIOBUHOM
OCTaBLIMXCA KOM6MHaumi. Toraa OH MOJIyYUT HEMTPAsIbHOE OXMAAHME, €C/IM pyKa
Urpoka X nonajeTt B TOT e MPOMEXYTOK, a €C/IM OKaXKeTCA XyXe - BbiMrpaeT OfHYy
CTaBKY.



Ctparterusa urpoka Y 6yaeT BbIrna4eTb CeayioWwmmM 06pasom:
e EC/M Urpok X cTaBmT - KOJIN C II06OM pyKOM
e Ecam urpok X genaer 4ek - 6eT CO BCEMM PYKamMM, KOTopble Obl MrpoK X
nocTaBmAa cam, nac 50% oT ero gnanasoHa 4eka.

lMpumeyaHue om nepesodyuka: 3mo peweHue OO/IXKHO bbimb UHMYUMUBHO
NOHAMHO, NOCKOJ/IbKY U2poK X 6ydem cmasumsb HA 83/1bi0 C 00CMAMOYHO CU/IbHbIM
duanasoHoOM, NJIOC, KaK Mbl \XKe Y3Ha/IU U3 Npow/ibiX 2/1a8, 8 uzpax 6e3 ¢osnoos
uepokK Y 0o/ikeH cmasumb ¢ N0/1I08UHOU Auana3oHa Yeka c80e20 oNNOHeHma.

Kak gonxeH oTBeTUTb UrpoK X?

Urpok Y nony4yaeT B3/IbI0 KOrJa €ro OMMOHEHT JenaeT 4yeK. B npoTuBHOM ciyvae,
npaBu/ia 0653bIBalOT €ro YpaBHATb CTaBKy Mrpoka X. Toraa, 4Tobbl He AaTb OMMOHEHTY
BO3MOXHOCTb 3KCMyaTUpoBaTb Ce6s, Mrpok X JO/IKEH CTaBUTb CO BCEMM CBOMM
AManasoHoM. B TakoM ciyyae urpa 6yaet MMeTb OAMHAKOBOE OXMAAHWE AN 060MX
YYaCTHMKOB.

Tenepb AaBalTe MOCMOTPUM Ha 3Ty Mrpy C ApyroM cTtopoHbl. B [0,1] urpax ans
OMMCaHMA CTpaTermm Mbl MCMO/Ib30BasM MOPOrM, M, KaK HWU CTPAHHO, AaXe B TAKOM
urpe 6e3 osII0B Mbl TAKKE MOXKEM HAMTU UM NPUMEHEHME.

Beegem cnegyiouyo napameTpumsaumio:
e [lopor x; pasgenseT cTpatermm 6eT v YeK Ansa urpoka X.
e [lopor y; pa3genset cTpaTerMm 6eT M 4Yek Ans urpoka Y (B Cayyae 4YeKa ero
OMMOHEHTA).

Ecam mrpok X xouyeT urpaTb Mo ONTMMANbHOM CTpaTermMum, TO OH JOJIKeH nogo6paTb
Takoe 3Ha4YeHWe ANA CBOEro nopora, 4tobbl MrpoK Y He CMOr YAyylWuTb CBOE
OXMAAHUE, U3MEHAA 3HaYyeHue Yq, U HA060pOT. TaKMM 06pPa3OM, KarKAbIM YYACTHMK
Urpbl 6yAeT CTapaTbCA CAe/laTb CBOEro ONMOHEHTa 6e3pa3/IMyHbIM K BbIGOpY AEMCTBUS.

CTOMT OTMEeTUTb, YTO Mbl BCE ele MMeeM Aesio C 3KC-WWoyaayH B3Jibl0 - TO €CTb Mbl
NPpUHMMaEM B pacCHeT TOJIbKO OXMAdaHMUE OT CAeJ/1aHHbIX CTaBOK (663 y4yeTa 6aH|<a).

CocTaBUM ypaBHEHUWE 6e3pa3numa AN TOUKM Yi:

Pyka urpoka X | BeposatHoctb | <Y, 6eT> OxunpgaHue <Y, yek> OxunpgaHue
[0, x4] X1 N/A N/A N/A N/A
[x1, y1] Y1 - Xq -1 (X1 - y1) 0 0
[ys, 1] T-vy1 +1 (1-y1) 0 0
Cymma X1-2yq + 1 0




lMpumeyaHue om nepesodyuka: B epage pyku uzpoka X om 0 do x; cmoum N/A
(pakmuyecku - npo4YepK), NOCKO/IbKY C 3MUMU pyKamu uzspok X scezda bydem
denamb 6em. Ho ons cywecmsosaHus Y HyXXHO, 4mobbl u2pok X coenasn 4yek
(mo2da u2pok Y Moxem npuHAmMb peweHue o cmaske uau 4eke). [losmomy
cayyad [0, x1] He paccMampusaemcs.

Mo aHanormm c npuvmepom 11.3, Mbl MOXEM YTBEPXZATb, 4YTO B YpaBHEHWUM
6e3pa3iMumMa CYMMapHOE OXMAAHME OT CTaBKM [O/PKHO 6biTb PaBHO CYyMMapHOMY

OXMAaHUIO OT YeKa:

0=X1-ZY1+1
2y =X%q +1

Cnepayrollas ToYKa - Xq:

Pyka urpokaY | BeposatHoctb | <X, 6eT> OxupaHue <X, Yek> OxXunpgaHue
[0, x4] X1 -1 X1 -1 X1
[x1, y1l Y1- X4 +1 (y1- X1) +1 Y1~ Xq
[y1, 1] -y +1 (1-y1) 0 0
CymMma 1 - 2Xx4 Y1 - 2Xq

CHoBa nprpaBHMBaEM OXMOaHMA OT YeKa U CTaBKU:

1—2x1=y1—2x1
y1 =1

MNoactaBmm nosy4vyeHHoe 3Ha4eHne B nepBoe ypaBHEHUE!

2y1=x1+1
2=X1+1
X1=1

MonyyaeTcsa, YTO HalUM PACCYXKAEHUA AEUCTBUTENIbHO 6blIM BEPHbIMM - 06Ga Mopora
Haxo4ATCA B TOYKe 1, a 3TO 3HAYMT, 4YTO UrpoK X gosikeH cTtaBmTb 100% pas.

Mpumep 16.2 - [0,1] urpa #5

Cnep,yrom,af-l Urpa paspewaeTt y4aCtHMKaM Aelatb pef/'13b| Ha B3J/1blO:
— Wrpa Ha nonHoM ynuue
— /lBe cTaBKM

— Yek/Pens genatb HeNb3A
— Hu oanH 13 UrpokoB He MOXeT caenatb dona

BaxxHoe 3aMevaHue, KOTOpO€E€ CTOUT CAeNaTb ANA 3TOM Urpbl, 3aK/Il04AE€TCA B TOM, YTO



XOTA 34eCb M MPUCYTCTBYET MOpOr Yy, (Mexay 6eToM W per3om), nopora X; He
CyLecTBYeT, MOCKOJIbKY MIpoK X He MOXeT caenatb 4yek/peis. OAHaAKo ecnu OH
MOCTaBMT, TO UIPOK Y MOBLICUT C ONpeAe/IEHHOM YacTblo CBOMX PYK.

B npeabigylieM nprmepe mbl MOKasanau, YTO UrpoK X AOJIKEH CTaBUTb CO BCEMU CBOMM
[IMana3oHOM - TaK UrpoK Y SMLIaeTCA BO3MOXKHOCTU 3KCMJlyaTMpOBaTb €ro cTpaTeruio.
OAHaKo B 3TOM Urpe UrpoK Y MOXKET AenaTb pens, No3TOMY Jlydlen IMHUEN ANA BCeX
CNabbIX PYK Urpoka X 6yaeT YeK U Konn.

3agagum HOBYIO NapamMeTpum3aumio:

O<yr<xy<ys<1

Konn

07 L LIEI{

HaTC

05 | X'~ bBeT ]

03 |

Cuna pyk, 0
(=
o=

Betr ——
02

Pens
0.1

Urpok X Urpok Y
PucyHok 16.1. CtpykTypa ctpatermum gna [0,1] urpobl #5

M3 3TOM napameTpusaumm  cneayet, 4TO  ONTMMasbHasA  cTpaterMa  Ans
pacCMaTpMBAEMOro cJiyyas 6yaeT MMEeTb Cleaytolmi BUA: UFPOK X CTaBMT C KAKOM-TO
4acTblo CBOMX PYK; MrpoK Y B CBOW ouyepeib, AeNlaeT peM3 C 4YyTb 6o/iee Y3KUM
AvanasoHoM. Ho B cnyyae 4yeka OT Mrpoka X, €ro OMMOHEHT MOCTABUT C 6GO/IbLIMM
KOJIMYECTBOM KOMBUHALMM.

CoCTaBUM M peLLMM YpaBHEHUSA 6e3pas/iMums A0S KaxAoro M3 Noporos.

34eCcb Mbl HEMHOTO YNPOCTMM MPMBbIYHBIM aNrOPUTM - BMECTO MPSAMOro CpaBHEHMSA
OXKMIAHUSA OT Pas/IMYHbIX AEMCTBUIM B NOPOroBbIX TOYKAX, Mbl BYEM YKa3blBaTb TOJIbKO
PasHMLY MeXZYy HWMMM, a 3aTeM MpUPaBHAEM ee K Hy/io (MHbIMW C/IOBaMM, TaKoe

YpaBHEHNE NOKaXKeT, YTO pa3HULbl MeXay AGFICTBMFIMM HeT).

B Touke y, (nopor Mexay KONJIOM 1 peEM30M NPOTUB CTAaBKM UrpoKa X):



Pyka vrpoka X | <Y, konn> <Y, peus> PasHuua MNpoussegeHne
[0, y2] -1 -2 1 Y2
[yz, X1] +1 +2 -1 -1 (X1 - yz)
CyMma 2y; - X4
2y2 -Xq = 0
Y2 = X1/2

Monyyaetca, Mrpok Y [JO/KEH AeNaTb pPer3 C MoJIOBUHOM OT AManas3oHa, C KOTOPbIM
UrpoK X 6yAeT CTaBMTb. 3[€Cb MPUMEHUMO TO e 0ObACHEHME, KOTOpble Mbl Aajv B
urpe 6e3 honaoB Ha NosoBUHE YauLbl. ECan amManasoH Mrpoka X COCTOMT M3 HEKOEro
KOJIMYECTBA PYK, KOTOPbIE OH HE MOXET CKMHYTb, TO UIPOK Y J0/KEH AenaTb pens (B
npumepe M3 rnaebl 11 Mbl UMeNIM Jeno ¢ cuTyaumen Yek-bet, 3aecb - ¢ bet-Peis)
POBHO C MOJIOBUHOM PYK M3 3TOr0 AnanasoHa.

Bonee Toro, gaxe B urpax, Korfa Mrpok X MOXeT caenaTb pe-peMs3, AuanasoH 6eTa
Mrpoka X W Auana3oH pers3a Mrpoka Y HaxoAsTcs B CTPOro onpeaesieHHOM
cooTHoweHuU. Hazosem ero R:

y2 = RXq

3HayeHre R nokasbiBaeT JO/II0 PyK OT AMarasoHa Mrpoka X, C KOTOPOM ero OMnMOHEHT
AOJIKEH cenatb pe-pens. B Hawem cnyyae R paBHO 1/2, MOCKOJIbKY MIPOK X HEe MOXeT

OTBETUTb pe-per3om. MHTepecHo, 4To Korga npaBuia B urpe 6e3 ¢ongos
OrpaHUYMBAOT KOJIMYECTBO PEM30B, ANA MOC/edHero u3 Hux R Bcerga 6yaet paBHO

1/2_

Maem K chneayowen Touke - Xi. MrpokK X BbIHYXAEH CTaBUTb C 60/JiIe€ CUbHbIM
JIMana3soHOM M3-3a BO3MOXHOIMO pei3a CO CTOPOHbI OMMOHEHTA:

Pyka vrpoka Y | <X, 4yek/konn> <X, 6eTr> PasHuuya MNpoussepenne
[0, y2] -1 -2 +1 Y2
[yz, X1] -1 -1 0 0
[X1, y1] -1 -1 0 0
[y1, 1] 0 +1 -1 -(1-y1)
CyMma y2-1+y;,

Kak Bbl MOXeTe 3aMeTWUTb, COCTaB/IEHHOE ypaBHeHMEe 6e3pa3nyuma He 3aBUCUT OT X.
®aKTUYECKM 3TO FOBOPUT O TOM, YTO 06/1aCTb pel3a B ONTUMA/IbHOM CTpATErMU Urpoka
Y fomKHa 6bITb paBHa 06/1aCcTM OTBETHOMO YeKa (nocsie Yyeka urpoka X).

y2 = 1-yq



B Touke Y1 YK€ 3HakKOMaA HaM 3aKOHOMEPHOCTb - WUIPOK Y [O/IKEeH CTaBUTb C
NOJIOBUHOM Anana3oHa 4YeKa CBOo€ero OrrnoHeEHTa.

Pyka urpoka X <Y, 4yek> <Y, 6et> PasHunuya MNpoussegeHne
[0, x4] N/A N/A N/A N/A
[X1, y1] 0 -1 +1 Y1 - X1
[ys, 1] 0 +1 -1 -1(1-y4)
Cymma 2y, - X1 - 1
2y2 - X1 - 1=0
y1=(1+ X1)/2

MMeeM TpU ypaBHEHMSA M TpU nopora:

y2 = Rxq
y2=1-Yyi
Y1 = (1+X1)/2

MepBble ABa ypaBHEHMS coAeprKaT B MPaBOM YacTM Y, 3HAYMT, Mbl MOXKEM COCTaBMUTb
M3 HUX OAHO M BbIBECTM Yi:

Rxq =1 - (1+X1)/2

1
1T TR

Ham yxe n3BectHo, 4To R = 1/2. Torpa:

X1 = 1/2
Y1 =1/4
=3
Y2 /4

/JlaBalTe ynOCTOBEPMMCA B TOM, YTO HaMAEHHad HaMM CTpaTerus ABAsETCA
ONTUMaNbHOW. [NaBHbIM KPUTEPUM ONTUMANIBHOCTU - HEBO3MOMXHOCTb OHOCTOPOHHEO
YNIYYLLEHUA OXKMAAHWUA HU OHWMM U3 UIPOKOB.

MycTb Urpok X nonyynn HEKYH pyKY X, KOTOpasa HaxoAMTCA B NpomexyTke ot 0 o 1/ 4
C Hel OH MOXeT 6o caenaTb YeK, IM60 NocTaBMUTb. B nocnegHem ciyyae BO3MOMKHbI
cnepyowme Ucxoapl:
e Y urpoka Y pyKa Jsyydwe, 4eM X, MIrpoK X TnMpourpbiBaeT JBe CTaBKM
(BEPOATHOCTL: p = X)
e Y urpoka Y pyKa Xyxe, 4Yem X, HO nydwe 1/4, UrpoK X BbIMIpbIBaeT ABE CTaBKM

(BEpOATHOCTb: p = 1/4 - X)



e Y urpoka Y pyKa xyxe 1/4, UrpoK X BbIMIpbIBAeT OAHY CTaBKY (BEPOATHOCTb: p =

3/4)

<Y, Urpok X cTaBut> = (x) (2) + (1/, - %) (-2) + (3/,) (-1)

<Y, UrpoK X cTaBuT> = 4x - 5/4

Ecam urpok X genaet yek ¢ pykon mexay 0 1 1/ 4

e Y urpoka Y pyKa nydwe, 4em X, Urpok X npourpbiBaeT CTaBKy (BEPOATHOCTb: p =
X)

e Y urpoka Y pyKa Xyxe, 4em X, HO Aaydwe 1/4, Urpok X BbIUMIpblBaeT CTaBKY
(BEpOATHOCTDb: p = 1/4 —x)

e Y urpoka Y pyKa xyxe 1/4, HO Jlyywe 3/4 Urpok X BbIMIrpbiBaeT CTaBKY
(BEpOATHOCTL: p = 1/2)

e Y urpoka Y pyka xyxe 3/4, oXMZaHne Urpoka X HeMTpasbHO (BEPOATHOCTb p =

174

<Y, urpok X genaet uek> = (x) (1) + (1/, - x) (-1) + (1/5) (-1)

<Y, Urpok X genaet 4yekK > = 2X - 3/4
BTopoe BblpaxkeHue oKa3sbiBaeTCA 60/iblle NepBOro TO/IbKO eC/iu:

2X' 3/4>4X' 5/4
X < 1/4

lpumedyaHue om nepesodyuka: 3mo 3Ha4yum, 4Ymo oxudaHue u2poka Y
oKasbisaemcs 6osibwe, ecnu u2pok X desaem 4YeK C pyKamu HuUxe 1/4.

EcmecmseHHo, UepoOK X JdosikeH cmapambCA MUHUMU3UPOBaGMb oXXudaHue
CB80€20 ONnoHeHma.

Takum 06pasom, ANA UrpoKa X CTaBKa C pykamu B AuanasoHe oT 0 Jo 1/4 umeeT

60/1€ee BbICOKOE OXMAAHME, HEXENU YeK. 3HAUMT, UIrpoOK X HUKAK He MOXeT YAyYlnTb
CBOIO CTpaTerumto. OcTanbHble NOpPOrn MOXHO NMPOBEPUTb B CXOXKEM KJIHO4E.

Kctati, B 3TOM Npumepe LeHa urpbl Ans urpoka Y 6yaeT nosioxkuTeNnbHoM 6narogaps
MO3ULIMOHHOMY MpPEMMYLLECTBY. Mbl ellie BepHEMCA K 3TOM TeMe B rnaee 18.



Mpumep 16.3 - [0,1] urpa #6

— Wrpa Ha nonHoM ynuue

— WUrpoku moryt fgenaTb pensbl U pe-pemsbl A0 6ECKOHEYHOCTH, MpUYEM pa3mep
per3a paBeH OAHOM CTaBKe.

— Yek/Pens genatb HeNb3A

— Hu oamH 13 UrpoKoB He MoXeT caenatb ona

JTa Urpa o4eHb noxorka Ha paCCMOTPEHHYIO Bbllle, OJHAKO 34€Cb UTPOKM MOTYT AeNlaTb
pe|713b| CTOJIbKO pa3, CKOJ/IbKO MM 3aX0O4EeTCA. I'Ipmqu Mo ONTMMAJIbHOM cTpatermmM oanH
M3 Y4aCTHMKOB paHO MJIM NMO34HO OCTAaHOBUTCA U CAENa€T KOJJ1.

ANA 3TOM Urpbl MOPOrM MOXHO 33JaTb CAEAYIOLMM 06PA30OM.

MycTb X; GyAeT NOPOroM MeXAy YEKOM M CTaBKOM. [MOCKONbKY MO MpaBWIaM Mrpbl
yek/pens3 Jenatb Hesb3s, TO MOC/AE YeKa Mrpoka X, CTpaTerus ero onrnoHeHTa 6yaet
o6n1agaTb NMib NMOPOroM Y; (KOJIN MK pens). Kak Mbl yxKe y6eamnmncb B NpeabiayLem
npumepe, y1 6yaeT HaxoAMTbCA POBHO Ha cepeauHe oTpe3Ka MeXAay X; U 1, MOCKO/IbKY
3T0O Noc/iedHAA CTaBKa, M UIPoK X He MOXKET Aenatb pers. Ham TakKe M3BEeCcTHO, 4To
MIPOKM HUKOrAa He CTaHyT 6nedoBaTb, Aenad nN-bid pe-pel3 C pyKamu HUXKe
COOTBETCTBYHOLLErO Nopora.

OZHaKO ec/iM UrpoK X BCe e MNOCTaBWUT, 3TO MNpUBEAET K GEeCKOHEYHOM LEernoyke
peM3oB, a, 3Ha4YMT, M noporoB. EcTecTBeHHO, NepBbIM M3 HMX 6YAET Y;, KOTOpPbIM
pasgenser Koan u pens ana urpoka Y. lNopor pe-peisa ana urpoka X (x3) 6yaet
HAXoAMTbCA NIEBEE Y,, MOPOr Y4 - ElLe IeBee U TaK Janee.

TakuM 06pasom, Halla napameTpu3aums NpUHMMaeT BUA:

O<yam<Xpmi1<..<Y2<Xi<y;<1
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PucyHok 16.2. CtpykTypa ctpatermm gnsa [0.1] urpbl #6

Ty Urpy MOXKHO Ha3BaTb CMMMETPMYHOM. [lNA Havana, AaBanMTe PacCMOTPUM CJy4aM,
Korga urpok X AenaeT CcTaBKy. Ero OnmnoHeHT OTBETUT per3oM C HEKOM YacCTblo CBOMX
PYK. Mbl yXe 3HaeM OTHOLUEHME 3TUX BEJIMYMH, OHO 3adaeTcs R:

Y2 = Rxq
OAHaKo B 3TOM urpe R He paBHO 1/2, Be/b MrPOK X MOXET cenatb pe-pens.

B TakomM cny4ae, y urpoka Y oyget amanasoH [0, Rxq], a nrpok X 3axoyeT NOBbICUTb
elle pa3 C KaKOM-TO YacTbl AMana3oHa CBOEro OMMOHeHTa. [pUYeM C TOYKM 3peHus
urpoka X 3TO peLUEHME HMYEM He OByAeT OT/IMYaTbCA OT pelleHuss urpoka Y Ha
npeablayliem pense.

X3 = Ryz

Tenepb Urpok Y CHOBA J0/IKEH ONPeAEe/UTLCA C TEM, YTO OH XO4YeT AenaTb NpPoTMB pe-
peisa oT urpoka X. M cHoBa OH 6yZeT pyKOBOACTBOBATbCSA KOHCTAHTOM R. Mpuuem ans
n > 1 6yaeT BEpHO cneayioLee:

Yn = RXn-1 (Y3, Y5 1 T.MN. HE CYLLECTBYIOT)
Xn = RYn-1 (X2, X4 U T.N. HE CYLLECTBYIOT)

PelweHne ans 3TOM ABAAETCA OTBETOM Ha Bonpoc: «C KakMM AManasoHOM MHE CTOMT
AenaTb pens, eciM MOM OMMOHEHT MOXKET OTBETUTb Pe-per3om, MpU 3TOM HU OAMH M3
HaC He COBMpaEeTCs CKMAbIBATb CBOK PYKy?» EC/M Mbl HaMaem 3HadyeHue R, To Halaem
M ONTUMAJIbHYIO CTpaTeruio ANs TaKOM CUTyaLmM.

Tenepb AaBailTe paCCMOTPUM CJly4aM, Korga Mrpok X Aenaet YeK. Mbl yiKe 3Haem, 4To



€ro OMMOHEHT MOCTaBUT CO BCEMM PyKamM Jiyylle, YeM Xi, a TaKKe C MOJIOBUHOM PYK
Xy¥Ke:

y1=(1+x1) / 2

KpoMe TOro, ypaBHeHME 6e3pa3nMyMA M3 MpOLIOro nNpMMepa OKasblBaeTcsA
NPUMEHUMbIM U 34eCb (NOCKOJIbKY Mrpa BCe elle He npeaycMaTpuBaeT BO3MOXKHOCTb
Yek/Pen3a). MNMoatoMy ans urpoka Y o6s1acTb pemsa y; 6yAeT B TOYHOCTM paBHA €ro
06/1aCTH YeKa:

y2=1-yi
Mony4ynm:

y2=1-(1 +X1)/2

2RX1 =2 - 1-X1

x1=1/(2R + 1)

MCI'IOJ'Ib3yF| 3TO 3Ha4YeHHue, Mbl MOXKEM HaUTH Nnoporu yz, X3, y4 1 TaK Jajiee 4yepe3 R.
bonee TOoro, Mbl MOXem Bblpa3nTb 4Yepes Ru Y1.

OcTaeTca TO/MbKO OAMH BOMPOC: 4YeMy paBHO R? 3zecb Ham moTpebyeTcs elle napa
ypaBHEHUI 6e3pasnnums.

Ana urpoka Y B TOUKe Y, (MeXAY PEM30OM U KOJIJIOM):

Pyka urpoka X | <Y, pens> <Y, konn> PasHuMua MNpoussepeHne
[0, x3] -3 -1 +2 2X3
[x3, 2] -2 -1 +1 Y2 - X3
[y2, x1] +2 +1 -1 - 1(X1 - Y1)
Cymma X3+2Y7 - X4
X3+2y7 - X4 =0

JTO ypaBHEHME 3aBMCMT Cpasy OT TPeX MOPOroB, OJHAKO Mbl JIEFTKO MOXEM BbIpasuTb
KaXKablM 13 HWUX Yepe3 R u x4:

R2x1 + 2Rxq - x4=0

RE+2R-1=0
R=v2-1

Kak Bbl MoOXeTe MNOMHUTb, B npow/iblX rnaBaX Mbl OKpPeCTHU/IU \/E—l «30/10TbIM
cedyeHnem» B MnokKepe.

Monyyaem cneaylollee peLieHme:



X1 =1/(1+2r) = 0.5469

yi=(1/(1+2r)+1)/2=(1+r)/(1+2r) = 0.7735

y2 =r/(1+2r) = 0.2265
X3 = r2/(1 + 2r) = 0.0938
ya=r""/(1+2r) (ana yeTHbix n > 1)

Xn = M-1/(1 + 2r)  (A4NA HEYETHbIX n > 2)

Tenepb pacCMOTpUM ropaszo 6os1ee C/IOXKHYI Urpy.
Mpumep 16.4 - [0,1] urpa #7

— Wrpa Ha nonHoM ynuue

— /[lBe cTaBKM

— WUrpok X moxkeT aenatb Yek/Pei3

— Hu 0auH U3 UrpoKoB He MoxkeT caenatb dong

B npumepe 16.2, rae Yek/Peins 6bin 3anpelleH npaBuiaMM Urpbl, Mbl OTMETUIU, YTO
nopora X; He cywecTBoBasio. 34eCb nepej HaMM BCe Ta e urpa, HO C
AONO/IHUTEIbHBIM MOPOroM.

lna Toro, Yto6bl HAMTK pelleHne, HaM HEOGXOAMMO ONpeaenTb, C KaKUM AMana3oHOM
urpok X 6yaet genatb Yek/Pens. OyeBMAHO, YTO AeNlaTb 3TO OH 6yJeT C pyKamw
Nyylwe, 4Yem yq, MHa4ye OH noTepsAeT B MaTEMATMYECKOM OXMAAHMM (MO CPaBHEHMIO C
Konnom). Kpome Toro, Mrpok X HUKOrZa He AosiKeH AenaTb Yek/Pels ¢ pykon cnabee,
YeM ero CO6CTBEHHbIM NOPOr CTaBKM. Mbl yXKe He pa3 06CyXAa/M, YTo 3Ta CTpaTerus
ABNAETCS JOMUHUPYEMOM.

MoeT noKasaTbCsi, YTO Mrpok X JAo/iKeH Bcerga Jaenatb Yek/Pens co cBOMMM
CUNIbHEWWMMM PYKaMM, OJHAKO Ha CaMOM Aefie, tobas cTpaTerus urpoka X, Kotopas
npeanosiaraeT nNpaBu/ibHbIM AManas3oH Ans Yek/Pel3a c pyKamu cTaplue y, 6yaeT Ko-
OoNnTUMa/IbHOW. BBeaeM cieaytollyo napaMeTpmsaumio:

0<x2<y2<x1<y1<1
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PucyHok 16.3. CtpyKTypa ctpaterun gna [0,1] urpbl #7

Monyynm cneaytolme cTpaTermm:

Urpok X:

Urpok X

Yek 1 pens c ananasoHom [0, x;].
Basnblo 6eT ¢ guana3oHoM [Xz, X].
Yek u Konn ¢ [xq, 1].

Urpok Y:

Urpok Y

Ecnm onnoHeHT noctaBm, pens Ha Babto ¢ [0,Y;].
Ecan onnoHeHT noctaeuna, Konn c [yz, 1].
Ecnv onnoHeHT caenan yek, Banbio 6eT ¢ [0, yq].

Ecnv onnoHeHT caenan Yek, oTBETHbIM Yek ¢ [yq, 1].

Ham ocTtaeTca nvwb COCTaBMUTb YpPaBHEHUA 6e3pa3n|4q|4$| AN1A BCeX Ha3BaHHbIX NMOPOros:

Ana urpoka X B TOUKe X, (MeXAy YeK/pen3om 1 6eToM):

Pyka urpoka Y | <X, yek/pens> <X, 6eT> PasHuMua NpoussepeHne
[0, y2] -2 -2 0 0
[y2, yil +2 +1 +1 Yi- Y2
[y1, 1] 0 +1 -1 - (1-w1)
Cymma 2y, -y; -1




Ana urpoka Y B TOUKe Yy, (MeXAY PEM3OM U KOJIJIOM):

Pyka urpoka X <Y, pens> <Y, konn> PasHuua MNpoussegeHne
[0, x2] N/A N/A N/A N/A
[x2, y2] -2 -1 +1 Y2 - X2
[y2, x1] +2 +1 -1 - 1(X1 - y2)
[x1, 1] N/A N/A N/A N/A
CyMMa 2y2 - X1 - X2
2y2 -X1-X2 = 0
Y2 = (X1 + X2)/2
[Ana urpoka X B TOYKE X1 (MeXAY YEK/KONIOM M CTaBKOM):
Pyka vrpoka Y | <X, yek/konn> <X, 6et> PasHuua MNpoussepenne
[0, y2] -1 -2 +1 Y2
[y2, y1l -1 -1 0 0
[ys, 1] 0 +1 -1 -(1-w1)
CyMMma y2-1+ys
y2-1+y1=0
y2 =1-yi
Ana vrpoka Y B ToUKe Y1 (MeXay 6eTOM U YEKOM):
Pyka vrpoka X <Y, yek> <Y, 6et> PasHuua MNpoussepenne
[0, x5] 0 -2 +2 +2X3
[x2, x4] N/A N/A N/A N/A
[x1,y1] 0 -1 -1 - 1(y1 -X1)
[y, 1] 0 +1 +1 1 -y
Cymma 2X; + 2y; - X1 + 1

2X; +2¥2 - X1 +1=0
2y1 =1+ X1 - 2X3

Tenepb Y HaC e€CTb 4YeTblpe ypaBHEHMUA 683pa3f|l4‘-ll4fl M Mbl MOXE€M Bblpa3nTb Yepe3 HUX

yeTbipe NepemMeHHbIe:

2y =1+ X1- 2%
Y2 = (X1 + X2)/2
y2 = 2yq -1

y2=1-yi



2y1 -1=1—y1

Y1 = 2/3

Y2 = 1/3
4/3 =1+ X1 -2%;

Ug = (1 + x2)/2

X1 = 2/3 - Xy

4/3 =1+ 2/3 - 3%,
3xp = 1/3

Xz = 1/9

Xy = 5/9

y2 = 1/3

y1 = 2/3

YeM 3Ta Urpa oT/IM4aeTCs OT paCCMOTPEHHOM HamMK B npumepe 16.2 (6e3 Yek/pen3oB)?
BnonHe oxmpaemo, 4tOo MrpoK Y CTaBMT C 6osiee Y3KMM JMana3oHOM Mocie 4yeka
CBOEro OMMOHEHTa, MOCKOJIbKY Tenepb CyLLECTBYET BEPOATHOCTb NOJIyYUTb YeK/pens, B
TO BpeMA Kak B urpe #5 murpa 3akaHumBanacb cpasy nocje ero 6era.

OAHAKO YeK/pen3 CyeCcTBEHHO MEHSET cTpaTermio U ana urpoka X. B npumepe 16.2
OH MOr JenaTb YeK M KOJIN C pyKamu 6IM3KUMU K 1/2 (Beab AMana3oH ANA CTaBKM Yy ero
OMMOHEHTa HaYMHaCA C 3/4). 34ecCb e OHM TepAIT CBOE B3JIbIO - UFPOK Y 60/blue He
MOXeT Jenatb 6eT Co CpeHUMM pyKaMu. Tak 4To MrpoKy X npuaeTca CTaBUTb U C
pyKaMu Xy e nopora 1/2. 370, B CBOIO oYepeab, JaeT UrPpoKy Y BO3MOXKHOCTb PeM3uTb

Ha B3/bl0 C 60Jiee LMPOKMM AMANasoHOM, MOCKOJIbKY M Auanas3oH 6eta mrpoka X
CTaHOBMTCSA c/labee (OH AeNaeT YEK C KAKOM-TO YaCTbl CBOMX JIYYLIMX PYK).

Bce BblllecKa3aHHOe OTpaXkaeTcs U B HaMAEHHbIX HAaMM Noporax ANs Urpbl #7:

Mopor | Urpa #5 | Urpa #7
X1 1/2 5/9
Y1 3/4 2/3
Y2 1/4 1/3

MocneaHss urpa, KOTOPYK Mbl PACCMOTPUM B paMKax 3TOM [/1aBbl, BECbMa MOX0Xa Ha
Urpy #6, oIHAKO Ha 3TOT pa3 Mbl He 6yZem 3anpelLaTtb Mrpoky X aenatb YeK/pens.



Mprmep 16.5 -

[0,1] urpa #8

— Wrpa Ha nosiHOM yamue

— WrpoKM MOryT fenatb pemsbl M pe-pemsbl 40 GECKOHEYHOCTM, MPUYEM pasMep
per3a paBeH OAHOM CTaBKe.

— WUrpok X moxeT aenatb Yek/Peis
— Hu oaMH U3 UrpoKOB He MoXeT caenatb dosnj

Kak 1 B urpe #6, 34eCb Mbl CTaZKMBAEeMCA C GECKOHEYHbIM YMUC/IOM noporos, a 3TO
3HA4nT, 4YTO OJHUMUN YpaBHEHUAMU 6e3pa3n|4q|4$| Ham He 060MTUCh. n03TOMy Mbl CHOBa
an6erHeM K C/10XKHbIM CTEMNEHHbIMN YPaBHEHUAM.

Beeaem napameTpusaumio 418 pacCMaTpUBAEMOMN Urpbl:

Ans No6oro NoMOKMUTENBHOTO N 6yAeM CYMTaTb, YTO , 0 < Xpiq < Ynst < Xn <Yn < 1
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PucyHok 16.4. CtpyKtypa ctpatermm gna [0,1] urpbl #8

HayHeMm ¢ ypaBHEHUI 6e3pasnnuma A48 NOporoB Mrpoka X:

B Touke Xx4:

y2=1-yi

(TOo *Xe camoe, 4TO 1 B Urpe #6)

B Touke X, (6e3pasnimume Mexay Yek/pensom 1 6eTom):

Pyka urpoka Y | <X, yek/pens> <X, 6et> Pa3sHuua MNpoussegeHne
[0, ys] -3 -2 -1 Y3
[y2, yi] +2 +1 +1 Yi- Y2
[ys, 1] 0 +1 -1 -(1-y1)
Cymma Y3 +1-2yi-y;




-y3+1-2y1-y2=0

y3+y2 + 1=

2y1

MNoacTaBMM M3BECTHOE HAM 3HAYEHUE Y;, MOJYUYMM:

y3+1-y1+1=2y1

Y3 +2=2y1

B Touke x3 (6e3pasnmnume Mexay 6eT-per3oM M YeK/pensom):

Pyka urpoka Y |<X, 6eT/pe-pens>| <X, yek/pens> | PasHuua NponssegeHue
[0, ya] -4 -3 -1 -Y4
[ys, y2] +3 +2 +1 Y2- V3
[y2, yi1] +1 +2 -1 - 1(y1-y2)
[y, 1] +1 0 +1 1-y
Cymma “Ya-Y3 + 2y; -2y1+ 1

“Ya-Y3+ 2y, -2y1+1=0
Ya+ (Y1 - Y2) = (Y2 - y3)+(1-y1)

B Touke x4 (6€3pasnnume Mexay Yek/pens/pe-pensom u 6eT/pe-pensom):

Pyka urpoka Y <X, 6et/pe-pemns> <X, Yek/pemns> Pa3sHuua MNpouseepeHue
[0, ys] -5 -4 -1 -Ys
[ya4, Y3l +4 +3 +1 Y3 - Y4
[ys, v2] +2 +3 -1 -(y2-Y3)
[y2, yi] +2 +1 +1 Yi-Y2
lys, 1] 0 +1 -1 -(1-y1)
Cymma Y5 + 2y3 - Y4 - 2y; +2y4+ 1

Y5+ 2y3-Ya- 2y, +2y1+ 1 =0
(Y3-VYa) + (Yr-VY2) =ys+(y2-Yy3) + (1-Yy1)

Mbl MOXKEM O606LIJ,I4Tb 3TO ypaBHEeHUE ANA NPOMU3BOJIBHOIO X, rAe N He4YeTHoEe!:

Yort *+ (Yn2 = Yn-1) + (Yn-a - Yn3) [o] + [Yi- Y2l = (Yn1m o) + (Vo3 - Yn2) + [] + (1 -

Y1)

AnAa YeTHbIX Nn:

(Yn-1 = ¥n) + (Yn-3 - Yn2) [] + [y1- Y2l = Ynet + (Yn2m Y1) + (Ynea = Yo3) + [] + (1 -

Y1)

JlaBariTe NMOCMOTPMM Ha MOPOrM Xg M X7. YpaBHEHUs 6e3pas3imums Ans HuX 6yayT
BbIFNAAETb CAeAyIoWMM 06Pa3oM:



(Y5 - Ye6) + (Y3-Ya) + (Y1-Y2) =y7+ (Ya-ys5) + (y2-y3) + (1-y1)

Y8 + (Y5 - Vo) + (Y3 - Ya) + (Y1 -Y2) = (Yo - ¥7) + (Ya-ys5) + (y2-y3) + (1-y1)
MHTEepecHo, Y4TO Mbl MOXKEM BblYECTb BTOPOE ypaBHEHME M3 NEePBOro, TOrZa NoyUYMM:

Y8 = -2y7 + Y

OyeBMAHO, YTO TO e CaMOe Mbl MOXKeM caenaTb AN 6biX 3HaYeHWM n. MycTb Mbl
paccMaTtpvBaem Hekue noporn k + 1 1 k:

Yz + (Y1 - Yk) + (YK-3 - Yk2) []+ (V1 - Y2) = (Vk - Yiet)+(YK-2 - Yie1)+(YK-4 - Ye3) +
+ ]+ (1 -y)

(Vi1 = Yi)+(YK-3 = Yie2)+ [ ]+ (V1 - Y2) = Vit + (Viez - Yet)+(YK-4 - Yies)+ [+ (T - y1)
CHOBa HaXOAMM MX Pa3HOCTb:

Yis2 = -2¥ke1 + Yk

Yie2 + 2Yket - Yk = 0 (16.1)

Takue YpPaBHEHNA Ha3blBalOTCA PAa3HOCTHbIMU, UX peLlEeHNE Tpe6yeT HEeCKONIbKO 6os1ee
CJIOXKHOM MATEMATHKM. nO3TOMy cemyac Mbl npocTo npuBegem rOTOBbIM oTBET, a B
NPpUNOKEHNN K 3TOM YacTH AJaanM OnAa Hero I'IOAPO6HOG 060CHOBaHMeE:

ya=r1"/(1-r) (anay > 0)

JTO BblparKeHWe MOJIHOCTbI OMucCbiBaeT cTpaTernio urpoka Y. Tak, nopor y; 6yaet
paBeH 1/(1 - r). B urpe #6 ctpatermm o60mMx UrpoKoB Oblau CBA3aHbl KOIPDULMEHTOM
R - nopor y, 6bln1 paBeH rx,.i, M TaKk Jasee. 34eCb e 3TO NMPUMEHUMO TOJIbKO ANA
urpoka Y:

Yn = I'Yn-1

Tenepb AaBaMTe 06paTMMCA K CTpaTerMu Mrpoka X, KOTOPYK MOMKHO HaMTU B CXOXKEM
K/lloYe, OAHAKO pelueHue ByeT HECKO/IbKO 6oiee CIoXKHbIM. Tak, Hallel uenbto 6yaeTt
onpeaeneHue X,, OAHAKO B C/y4ae C WMrpoKOM Y Ham He MpUXOAU/IOCH YUYMTbIBATb
B/MAHME MEPBbIX MOPOroB (M COOTBETCTBYWOLWMX MM o6nacTei) Ha noporu 6osee
BbICOKOrO YpOBHA. [M03TOMY MOCKOJIbKY MIpoK X Bcerfa BblbMpaeT Mexay 6eToMm M
YyeK/pen3om, Mbl CTOJIKHEMCS C MEePBbIMM TPYAHOCTAMM YKe Ha Mopore ;.

be3pasnnune gna mrpoka Y B TOUKe i@



Pyka urpoka X | <Y, yek> | <Y, 6eTr>
[y1, 1] 0 +1
[X1, y1] 0 -1
[X3, Xz] 0 -2
[Xs, X4] 0 -2
[X7, X(,] 0 -2
[...]
[X2k+1, X2k] 0 -2

1-y1=(y1-X1) + 2(X2 - X3) + 2(X4- X5) + 2(Xe - X7) + [...] + 2(Xok - Xoks1)  (k—=)

Ha 3Tom nopore nrpok Y BbloMpaeT Mexay YeKoM U 6eToM. OH BbIMIpaeT OAHY CTaBKY,
€C/M UrpoK X He CTaHeT CTaBUTb CO CnaboM PyKOM; HO MoTepseT ABe, Korjaa ero
OMMOHEHT 33/lyMan YeK/pens c BEpXHEW YacTblo CBOEro AuanasoHa.

B Touke y;:
Pyka urpoka X <Y, peus> | <Y, konn>
[y2, xi] +2 +1
[x2, y2] -2 -1
[x4, x3] 0 2
[Xs, Xs] 0 2
[xs, 7] 0 2
[...]
[X2n, X2n+1] 0 -2
X1 - Y2 = (Y2 - X2) + 2(X3 - Xq) + 2(Xs5 - Xe) +2(X7- Xg) + [] + 2(Xok - Xzks1) (k—)

CHoBa 0606LWMM 415 TOYKM Yy:

Pyka urpoka X | <Y, peus> | <Y, Konn>

[Vn, Xn-1] +2 +1

[Xn, Yn] -2 -1
[Xn+2, Xn+1] 0 -2
[Xn+4, Xns3] 0 -2

[...]
[XZn, X2n+1] 0 -2
Xn-1-Yn = (Yn - Xn) + 2(Xn+1 - Xn+2) + Z(Xn+3 - Xn+4) + [] + 2(X2k - X2k+1) (k_>°°)

/laBalTe Ha CEKyHAY BEPHEMCS K Y1 - BMOJIHE OYEBUAHO, YTO 3TO YpaBHEHWME ABNSETCA
YaCTHbIM CJly4aem OT TOJIbKO YTO BbIBEAEHHOro Yyn, rae Xo= 1 (Mrpok X HuKorga He
6yaet 6nedosartb B Urpe, rae ero ornrnoOHEHT HE MOXKET CKMHYTb CBOM KapTbl)



/laBaiTe pacCMOTPUM 3TO YpaBHEHME AN ABYX NMPOM3BOJIbHbIX 3HaYeHuM: k n k + 1:

Xk-1 = Yk = (Yk = Xk) + 2(Xke1 = Xks2) + 2(Xks3 = Xkea) + [...]
Xk = Yiet = (Yiet = Xie1) + 2(Xie2 = Xie3) + 2(Xked = Xis5) + [o.]

CNoXmB MX, Mbl YBUONUM, YTO YJ€Hbl CO CTaplunMMH K wucknovar Apyr Apyra u3
KOHEYHOIo ypaBHEHUA (13-3a NPOTHUBOMOJIOXKHbIX 3HaKOB). |_|0}'Iy‘-II/IMZ

Xis1 = Yk + Xk = Yket = Yk = Xk + Yiet + X 1
Xk-1 + 2Xk - Xks1 = 2Yk + 2Yk+1
Xk + 2Xke1 = Xks2 = ZYk+1 + 2)/k+2

dopMyna AN y, HaM yKe U3BecTHa:

Xi + 2Xpe1 - Xoz = 2001 /(1 - 1) + 2(rH)/7(1 - 1)
r/(1-r)=(2-1)/@2-v2)=1/V2

Xk + 2ot - Xz = V2(r%) + V2 (i)

Xk + 2Xka1 - Xz = V2 (F)(1 + 1)

X+ 2XicH1 - Xpeaz = 21K (16.2)
[Ana  pelleHnss 3TOro YypaBHEHMSI HaM Takxe notpebyetca 6onee  C/IOXKHbIM
MaTemMaTHyeCcKmnm annapat, No3TOMY BbiBOA OTBETa Mbl NnpuBeaemM B MNMPUNIOKEHUMN K
3ToM rnase. CTpateruns urpoka X 6yaeT BbIr1a4eTb CAeyoWuM 06pa3om:

Xn = " [@2r - 1)(-1)" + 1]/2

ObLiee pelleHue ANS Urpbl:

Xn
Yn

r@r - 1)(-1)" + 1172
r"/(1-r)

MHTepecHO CpaBHUTb 3TU ABe cTpaternun. Tak, Urpok Y AO/BKEH urpatb B JOCTATOYHO
NPSMOIMHEMHOM MAHEPEe: ero NOpPorM HaXoAATCA B SKCMOHEHUMA/IbHOM 3aBUCMMOCTH. B
OTBET Ha Y€K OH NMOCTaBMT CO BCEMM pyKamu cTtapuie r/(1 - r), a AManasoH ero pemsos
3agaeTca KoadduumeHToM R.

B cBolo ouepenb, KaxAbiM NOpoOr Urpoka X NEeXMT MEeXAy Moporamm ero OonrnoHeEHTa,
HauMHaA C Xy B 1 - r. O4HaKO OHWM pacnpeaesieHbl HEPAaBHOMEPHO M3-3a TOrO, YTO
M3HaYasibHas 06/1aCTb YeK/pen3a Urpoka X ropaszo yxe, yeM obnactb 6eta. O6paTmTe
BHMMaHMe Ha (-1)" B bopmysie - 3Ta YaCTb OKa3biBAE€TCA MOJIOKMUTENIbHOM MPU YETHBIX
3HAYEHMAX N, U OTPMLATE/NIbHOM NPU HeYeTHbIX. JeNCTBUTENbHO, MIPoKy X MmeeT
CMBIC/1 CTaBUTb C OYEHb CMJIbHbIMM PYyKaMM, MOCKOJIbKY TOrAa OH MOXET MOoJyYMTb
3Ha4YMTEIbHOE B3/Ibl0 OT peli3a OMNMOHEHTA.



Mopor (n) Yn X Yo/ Xn
0 1 1 1
1 0.707107 0.585786 r/(1-r)+ 1/2
2 0.292893 0.171573 r/(1-r)+1
3 0.12132 0.100505 r/(1-r)+ 1/2
4 0.050253 0.029437 r/(1-r)+1
5 0.020815 0.017244 r/(1-r)+ 1/2

KpomMe TOro, HECKOJIbKO MHTEPECHbIX 3aKOHOMEPHOCTEW MPOSBAATCA M B AuarasoHe
yeka ANnAa urpoka X:

Xo—=X:1-(1-r)=
Xo o X3 rr-r*f1-r=rfd-(1-n)=r
Xs > x5t -rf(1-n=r*(1-(1-r)) =
Xon — Xanet © PPV =121 - 1) = P2

n-

r.5

CyMMa 3TUX BblpaXKEHUIM paBHa:

r i(rz)”
n=1

3HaueHue r? 6yJeT MeHblUe 1, TaK YTO CyMMa 3TOM GECKOHEYHOM MOC/eA0BaTEIbHOCTH
6yaet pasHa r (1 / (1 - r?)).

r2=2-22+1=3-2/2
VZ-1)/(1-@B-2V2) =1/,

Monyyaetca, B UEOM Wrpok X 6yaeT Jenatb YeK C MOJIOBUHOM CBOMX PYK.
BO/IbLUIMHCTBO M3 HMX CAeNAeT «MJ0XOM» KO (r OT 3TOro AuanasoHa), a ocTasibHble
nepecTaBAT urpoka Y.



Hy»xHo 3anoMHUMb
e B urpax Ha nosHon yamue 6e3 honaoB CyllecTByeT nNpAmas 3aBUCMMOCTb MEXaY
Anana3oHamMn1 y4aCTHUKOB.

e EC/M Bbl HE MOXETE MOJIYYMTb pe-pems, a OMMOHEHT HE MOMKET CKMHYTb CBOM
KapTbl, OMTUMa/IbHOM CTpaTterMen 6yaeTt 6et (MM pens) c 1/2 OT TeX pyK, C
KOTOPbIMM OMMOHEHT CAenan YeK (Mnam 6er).

e EC/M ONMOHEHT MOXET caenatb pe-peM3, TO AManasoH A1S CTaBKM (pensa)
CYLLECTBEHHO Cy3uTCA. B ciiydae ¢ 6eCKOHEeYHOM Nocie0BaTe/IbHOCTbIO PEM30B,
OH CBOAMTCA K I' PYK.

e Urpbl 6e3 01108 NO3BOJIAIT JyHLIE MOHATb, KAaK Mbl MOMKEM M3BJIeYb B3JIbIO C
CUJIbHBIMU PYKaMM.



MpunoxeHue K rnaee 16
PelueHme pasHOCTHbIX YpaBHEHMM

YpaBHeHHe 16.1:

Yis2 + 2¥ke1 - Yk =0 (16.1)
JTO ypaBHEHME Ha3blBa€TCA OAHOPOAHbIM (FOMOFE€HHbIM) Pa3HOCTHbIM YpaBHEHMEM
BTOporo nopsaka. OHO onucbiBaeT 3aBMCMMOCTb MEXAY TpemsA nociefoBaTesIbHbIMM
noporamu gns urpoka Y.
Bce ypaBHeHMA BMAa

Yn+2 + CYnst + dyn = 0
rae ¢ U d HekmMe KOHCTaHTbl, UMEIT peLleHue:

yn = ap"+bq" (16.1a)

rae a M b HEKMe KOHCTaHTbl, @ P M - Ppas3/MyHble peasibHble KOPHM
XapaKTepPUCTUYECKOro ypaBHeHMA Buga X° + cx + d= 0.

B HalleM cnyyae XxapakTepucTMYecKoe ypaBHEHME NPUMET caeayollyto hopmy:

X2 +2x-1=0
MM X =-1++2

Kak Bbl yxe 3HaeTe, V2- 1 ABNAeTcA «30/10TbIM CeYeHMEM». TakMM 06pa3oM, Mbl
MOX€eM MOACTaBMUTb 3HAYEHME I' B peLleHne pa3HOCTHOro ypasHeHMa (popmyna 16.1a):

Yo =ar+ b(- 1-v2)q"

OyeBMAHO, 4YTO MpU N — =, Y, NpMbanxKaetca K 0, NOCKO/IbKY Urpoky Y notpebyeTca
OYeHb CMJIbHaA pyKa, YTO6bl MPOAOJIKATb CTABUTL pe-peMsbl.

OAHAaKO BTOPOM YJIEH YPaBHEHWA HEBO3MOMHO CBECTM K HYJIO, 3a MCK/YEHMEM
cny4yasn, korga b pasHo 0. MMonyymm ynpoLeHHoe ypaBHEHUeE:

Yo = ar
YT06bl HAMTM 3HAYEHWE KOHCTaHTbI @, MPOaHaIM3UpyeM ypaBHEHWE A MOPOra Xq:

y2=1-Y;
ar’=1-ar



arf+ar-1=0

|_|0CI-(0}'IbI-(y Mbl yXKe 3HaeM 3Ha4YeHHe r, npomiseaem CieayoLlyo 3aMeHy.

= (2 - 1)
rr=2-2v2+1
P =-2(v2-1)+1
rr=1-2r
a(1-2r)+ar-1=0
a-ar-1=0
a(1-r)=1
a=1/(1-r)
CnepoBate/ibHO:
yn=r"/(1-r)

YpaBHeHue 16.2:
Xk + 2Xks1 - Xks2 = 2r¢ (16.2)

34€eCb Mbl CHOBA CTA/IKMBAEMCS C Pa3HOCTHbIM YpaBHEHMEM BTOPOro MopszKa, 0AHAKO
MOCKOJIbKY €ro mnpaBas 4YacTb HE paBHa HY/l0, OHO Ha3blBAETCA HEOAHOPOAHbIM,
MO3TOMY €ro pelieHue 6yaeT YyTb 60/1ee CNOXKHbIM.

MycTb Z - HEKOE «YacCTHOE pelleHue», TO eCTb pelleHue ANA 33laHHOro 3HayeHus K.
Toraa pelueHus ans o6LEro ypaBHEHUS 6yayT pelleHusMU ANS OAHOPOAHOM BapuaLmm
3TOro ypaBHEHMA C NpUBaBIEHHbIM Z.

Xn=ap" +bq" +Z (16.2a)
1+2x-x*=0

x=1++2

p=1-v2=-r

q=1++2

Xn=a(-r)"+b(1+v2)"+Z

Tenepb Mbl MOXeM caenatb MNpefJsioKeHWe O TOM, Kak 6yaeT BbIrNafeTb 4acTHoe
pelweHue ana ypaBHeHuA. Nyctb Z umeet Bna:

Z=cx"

AnAa HEKOTOPbIX KOHCTAHT C U X.



Ecam Mbl noactaBMUM 3TO 3Ha4Y€HME B MCXOAHOE YpaBHEHHUE 162, TO NOJTYHNM!
Xk + 2Xk+1 - Xks2 = 2r¢ (16.2)

ox+ 2ex™ - ex™? = 21"
ox"(1 + 2x - x%) = 2r"

3pech (1 + 2X - x%) 6yeT KOHCTAHTOM (KaK Mbl YCJIOBM/IUCH BbILLE), TAKUM 06Pa3oM, X =
r 6yaeT pelweHuem ana nboro c:

cr™(1+2r-r?) =2r"
c(1 +2r - (1 - 2r)) =2
c(4r) =2

c=r/2

Takum 06pa3oM, YacTHOe pelleHue Z 6yaeT BbirnageTb Tak:

Z=(r/2)"
MpM n CTpeMAWMMCA K GECKOHEYHOCTMU, Z CTPEMMTCA K Hya. Takxe, MCNosb3ys
JIOTUKY M3 pelleHus ypaBHeHMs 16.1, Mbl MOXEM YTBepXAaTb, YTO BTOPOM UY/EH
o6LLero ypaBHeHUA cxoamtca K z npu b = 0.

Xp = a(-r)" + (r/2) r"

YT106bI HAMTU 3HaYEHME a, Mbl MPOCTO MCNOJIb3yEM MpaBUJ10 U3 UIPbl, YTO Xg = 1.

Xo = a(-r)o + (1/2r) ro
t=a+1/yr
a=(2r-1)/2r

Xn = ((2r - 1)/2r)(-1)r" + (1/,n)r"
Xo = 1"[@2r - 1)(-1)" +11/2



MnaBsa 17
BcnomnHaem npo 6ned: [0,1] urpbl C KOHEYHBIM GAHKOM

B rnaBe 16 BCe pacCMOTPEHHble HamMW MpPMMEpPbl MOAYMHANMCH MpPaBMJly, KOTOpoe
06bIYHO HEMPUMEHUMO B MOKEPE - HWU OAMH U3 UIPOKOB HE MOI CKMHYTb CBOH PYKY.
BakHOM 4yepToM BCeEX 3TMX Mrp 6blI0 MOJIHOE OTCYTCTBME 6GnedoB: 06a y4yacTHMKA
KOHCTPYMPOBa/IM CBOM AManas3oHbl TOJIbKO C L€/Ibl0 M3BJIEYb MAKCMMaJIbHOE B3JbH0 C
CUJIbHBIMU PYKaMM.

B cBoto ouepesp, 6nedbl B NOKEPE HE TOJIbKO 3aHUMAIOT OZAHY U3 K/OYEBbIX PONeM, HO
TaKXXe M AenaloT urpy ropaszo 6osee CloKHOM. M03TOMY HUKE Mbl PpAaCCMOTPUM MIpbl
Ha MOJIHOM Y/IMLIE C KOHEYHbIM pasMEpPOM 6GaHKa, B 4YbMX OMTMMAJIbHbIX CTpaTermsax
6yayT NpUcyTCTBOBaTb 06/1acTH 6aeda.

Mpumep 17.1 - [0,1] urpa #9

— Wrpa Ha nonHoM ynuue

— OcTaeTtcsa ogHa cTaBKa

— Pa3mep 6aHKa - P eamnHuy,
— Pa3mep ctaBkM - 1 eanHMua

Kak Bbl MoXeTe MOMHMTb, Korga Mbl pewanu nepsyto [0,1] urpy c orpaHMYeHHbIM
6aHKOM B rniaee 11 (npumep 11.2) nNomMmMMo nopora Yy, (KOTOpbiM 6bll1 NpeaMeToM
Halero npUCTaZIbHOr0 BHMMAaHWS Ha MPOTSXKEHUMW BCEM rnaBbl 16), Mbl TaKXe
paccMmaTpuBasu Vo, MOPOr MeXAYy YEeKOM M 61edoM, a Takxke X¢*, MOpor Mexay
yek/Konnom u 4ek/donaom gna urpoka X. lMpuyeM Kak Mrpok Y, Tak U Urpok Y
cTpeMmnncb 6aedoBatb CO CBOMMM XYALWMMU PYKaMK U CTaBUTb HA B3JIbIO C JIYHLIMMMU.

B urpe Ha nosHoM yamue Urpok X MoXeT caenaTb 6eT, TEM CaMbiM CO3/aBasi B CBOEM
cTpaTerMm mnoporu X; U Xo. B cBOl oyepenp, MrpoK Y JO/KEeH A06aBUTb K CBOMM
Moporam Yo*, KOTOpbIM 6yAeT pasaensaTb Koan U ¢ong B OTBET HA CTABKY OMMOHEHTA.
OueBUAHO, YTO CTPATErMa KoJla co CabenMmMu pykaMu Bcerga 6yaet JOMMHUMPOBAHA
cTpaTerven donaa.

Mcxoas M3 BblWECKa3’aHHOro, MOXKEM 33aTb MapameTpu3auuio ANns BeposTHOro
pelleHmsa:

Ctpaterma urpoka X 6yZeT COCTOATb U3 CieAyIoLMX NOPOroB:
Xp - MOpor Mexay 4ek/donaom u nedpom
X1* MOPOr MeXAy YeK/KoNnoM U Yek/dongom
X1 MOPOr MeXAY B3J1bl0 6€TOM U YeK/KONNOM

CtpaTerus urpoka Y Takke 6yzeT BK/lo4aTb B Ce6s Tpu nopora:



Yo - NOPOr MeXAy YeKom U 6a1ecdoB (ecam Urpok X caenaet veK)
y1* - NOpor Mexay Koanom 1 onaom (ecam Urpok X nocTaBmT)
Y1 - MOPOr MEXAY B3/1Ib0 6E€TOM M YEKOM (€CM UIPOK X CAeNaeT YeK)

YTo KacaeTcA pacnosioKeHuA 3TUX MoporoB Ha oTpe3ke oT 0 Ao 1, OCHOBbIBAACHb Ha
pe3y/ibTaTaX aHasiM3a MpOLbIX UFP, Mbl MOXEM MNPeAnoNOXKMTb, YTO AManasoH AnA
CTaBKM y UrpoKa Y nocne 4yeKka OMMOHEHTa OyaeT Wwupe, Yem AuanasoH A1A CTaBKM
camMoro urpoka X. IJTO 3Ha4MT, 4YTO Yy; > Xq. Kak Mbl NOKaxkemM 4yTb HMXe, d,
KO3 hHMUMEHT, 3aJalolimi OTHoleHMe 61ecoB K Ba/blo 6eTaM (ypaBHeHue 11.1), B
3TOM npumepe uaeHTudeH a B [0.1] urpe #2 ana o6omx UrpokoB. M NOCKONbKY 061aCcTH
6neda 6yayT paBHbl AXy U Ay COOTBETCTBEHHO, Mbl MOXXEM MOCTaBUTb Yo C/IEBA OT Xo.

Moporu Konna gna Kaxaoro M3 MrpoKoB GyAyT HaXxoAUTbCA MeXAy noporamm 6aeda u
B3/1bl0 6eTa OnnoHeHTa (TakMM 06pa3om ByaeT focTuraTbea 6e3pasimumne). Toraa, Xq <
Y1* < Xo M Y1 < X4* <yp. B CBOW oyepenb, 3aBUCMMOCTb MeXAYy Yi* U Xi* He nmeer
HMKaKoro 3HaveHua. Korga Mbl OyaeM COCTaBAATb YpaBHEHWMA 6e3pasnnuma  ans
onpeeneHHbIX NOpPoros, Mbl byAeM NpUHUMATb B pacyeT TONIbKO OAMH U3 HUX.

Halwa napameTpusauma NpuHana caeayowmi BuA:

0<Xxy<yr<Xt™, y1" <yo<X<1
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PucyHok 17.1. CtpykTtypa ctpatermm ansa [0,1] urpbl #9

OcTaeTcA TO/IbKO COCTaBMTb ypaBHEHMA 6e3pas3numa ANA Kax[oro M3 3TUX MOpPOroB.
Mbl cneumanbHO He CTasn BKAOYATb B Tab/MLbl HUXKE OTPE3KM, FAe paccMaTpMBaeMble
AENCTBMA OKa3bIBAOTCSA HEBO3MOXKHbIMM. Hanpumep, Ha nopore y; Mrpok Y AOJiKeH
BblIOpaTb MeXJy YEKOM U 6ETOM, O4HAKO €C/IM pyKa ONmnoHeHTa nonagaet B o6aactb [0,
X1] mam [xo, 1], TO eMy NpuMaeTCcA NpUHUMATL pelleHne 0 Koane unu donge. 3HaumT,
Mbl MOXXeM He paccmaTpusaTtb oTpesku [0, x1] nam [Xo, 1] Npm1 cocTaBNEHUM ypaBHEHUA
ANA TOYKM Y.



lMpumeyaHue om nepesod4vuka: C pykam om [0, x;] u [xe, 1] uepok X cmasum
Ha 83/1blo U 61e¢pyem coomsemcmBeHHO. B smom caydae u2pok Y He mMoxem
cdenamb 4Yek unu 6bem. B npedbidyujeli e2nase asmopbl He UCK/IYaau
nodobHble cumyayuu u3 mabauy, a cmasusiu Hanpomus Hux N/A.

B Touke y; (6e3pasnmnume Mexay YEKOM 1 6ETOM):

Pyka urpoka X| <Y, 6et> <Y, yek> PasHuuya MNpoussegeHne
[x1, y1] -1 0 -1 -(Y1-X1)
[y1, x1*] +1 0 +1 X1*-y1
[X1*, Xo] 0 0 0 0
CyMMa -2y1 + X1 +X¢*
-2y1 + X1 +X1*=0
Y1 = (X1 + X1*)/2

BrnosHe NoHATHO, 4YTO MrpoK Y 6yAeT CTaBUTb CO BCEMM PYKaMM, C KOTOPbIMKU 6bl €ro
OMMOHEHT MOCTaBWA Ha B3/blo. KpoMe TOro, OH MOCTaBMUT C MOJIOBMHOM PYK, KOTOpble

MrpoK X 6yZeT pasbirpbiBaTb Yepe3 4ek/Koan. TakMm obpa3om nopor yi 6yaet
HaxoAMTbCA TOYHO nocepeamHe Mexay [x1 X1*].

B Touke y1* (6e3pa3znmumne mexay donaom U KONOM):

Pyka vrpoka X| <Y, konn> <Y, ong> PasHuuya MNpoussepenne
[0, X1] -1 0 -1 -X1
[xo, 1] + (P+1) 0 + (P+1) (P+1)(1-x0)
Cymma (P+1)(1-x0) -X1

(P+1) (1-X0) -X1 =0
1-Xo = aX1

70 ypaBHEHME MOKa3bIBAET 3aBUCMMOCTb MEXKAY BEMUYMHOM 061acTEN BIblO 6eTa (X1)
n 6neda (1-xop).

B Touke x¢* (6€3passimume urpoka X Mexay Yek/Konsiom 1 vYek/dhonaom):

Pyka urpoka Y| <X, yek/kKonn> | <X, yek/cpong> PasHuua NponssegeHue
[0, y4] -1 0 -1 -Y1
[yo, 1] P+1 0 +(P+ 1) (P +1)(1 - yo)
Cymma (P+ 1)(1-yo)-y1

(P+1)(1- o) -y1 =0
1-yo=ay1



B Touke yo (6e3pasnmnumne mexay YeKom 1 61edom):

Pyka urpoka X| <Y, 6et> <Y, yek> PasHuua NponssegeHue
[x1, x47] -1 0 -1 -(X4*X4)
[x1*, Yol + P 0 +P (P)(yo-x1")
[Yo, Xo] 0 0 0 0
Cymma -(X1*-x1)+(P)(yo-x1*)

-(X4" - x1) + (P) (Yo- x1%) = 0

X1* - X1 = P(yo - X1*)

X1* = a(pyo+ X1)

X1* = (1 -a) (Yo) +axq + (X1 - X1)
X1 = (1-a) (Yo) - (1 - a)xq + Xq
X1* = (1-a) (Yo - X1) + X4

Bo BTOpor [0,1] urpe, KoTopyto Mbl paccmoTpenu (npumep 11.3), KoadbdUUMEHT A He
TO/IbKO 3a/iaBajl COOTHOLLEHWe 61edoB K B3/Iblo 6eTaM, HO TaKXKe M 4acToTy Koana AN
6ned-Kkatyepos, (1 - a). OgHako B Hawem cjaydyae MUrpok X MpMHUMaeT pelleHue o
KOJINIE YXKe MNoC/ie CTaBKM C HEKOTOPOM 4YacTbld CBOMX PYK, OTCloJa M APYroM BuA
YpaBHEHMUS.

AmanasoH YeKa UrpokKa X HaxogMTCA Ha OTpe3Ke 0T X1 A0 Xg, NpHnu4yem 6I'Ier-K3TLIepaMM
MOT'YT CHAUTATbCA TOJIbKO PYKWM CTapLle nopora Yyo. 3HAYMT, Mbl MOXXEM yTBEpX4aTb, 4YTO

nopor X¢* paBeH (1 - a) oT pyK, CNOCOBHbIX NO6UTL 61ed, NAOC X;.

B TouKke Xxo (6€3pasnimume ana urpoka X mexay yYek/dongom n onedom):

Pyka uvrpoka Y| <X, yek/donpg> <X, 6et> PasHuua NponssegeHue
[0, yi*] 0 -1 +1 y1*
[y+*, Xo] 0 +P -P (-P)( Xo - y1¥)
[vo, 1] -P 0 -P -P (1 - xp)
Cymma (P+1)y*-P

P+1)y*-P=0
yi* = P/(P+1)
y1*= 1-a

34ecb Mbl CTA/IKMBAaEMCA C aHA/NIOTMYHOWM CcuTyaumeM. EAuHCTBEHHOE OT/IMuMe
3aK/l04aeTca B TOM, YTO AManasoH urpoka Y (mocne CTaBKM OMMOHEHTa) BCe elle
HUYEM HE OrpaHW4eH, No3TOMYy emy cefyeT YpaBHATb C 1 - d BCEX BO3MOXHbIX pPYK.
Mbl He TroBOpMM <«CMOCOGHbLIX MNO6GUTL 6ned>», MNOCKONbKY peleHne urpoka X
3aK/l04aeTcA B Bblbope Mmexay 6nedom 1 yek/dongom. Ecam oH npegnoyteT BTOpOE,
TO BCE PaBHO NPOMUIpaeT CAAGEUWMM pyKam UrpoKa Y, Tak Kak OHWM BOMAYT B AManasoH
6neda nocnegHero.



B TouKke Xx; (6e3pasimume Mexay YeK/KONIOM 1 6ETOM):

Pyka rpoka Y| <X, 6et> |<X, yeKk/Konn>| PasHuuya NponssegeHue
[O, X1] -1 -1 0 X1
[X1, y1] +1 +1 0 0
[y1, y1*] +1 0 +1 yi* - Y
[y+*, Yol 0 0 0 0
[yo, 1] 0 +1 -1 (1- yo)
Cymma y1*-y1-(1- ¥o)

yi* -y1-(1-yo) =0
yi*-y1=1-Yo

Ecnm urpok X caenaet YeK, TO OH BbIMIPaeT oAHY CTaBKY, MOCKOJ/IbKY 3aCTaBMT CBOErO
onnoHeHTa 6nedoBaTb. ECM OH MOCTaBMT, TO MOJYYMT B3/bI0 OT TEX PYK MrpoKa Y,
KOTOpble 6bl HE MOCTaBU/IM CaMM, HO B TO }KXe BPeMSA BbIHYXKAEHbI Ae/laTb KOJUI. 3HauuT,
B ONMTUMAaJIbHOM CTpaTeErMM pasmep 3TUX ABYX obnacten 6yaeT OAMHAKOBbIM (TaKMM
06pa3oM JoCcTUraeTca 6espasnnume).

Mbl nony4vnamn uwecTtb ypaBHeHMﬁ, KaxJoe W13 KOTOpPbIX OnMucCbiBaeT HEKYH 4YacCTb
ONTMMaIbHOM CTpaTerumu. Tenepb HaM OCTaeTCA JiMWb pPeLNTb HEC/IOXKHYIO CHUCTEMY
ypaBHeHMl\;i M HAaMTU 3HAYEHMA BCEX LLECTU noporos.

Y1 = (X1*+X1)/2

1 - Xo = ax4

1 - yo = ays

X1* = (1-a) (Yo-X1) + X
y1* =1-a
yi*-y1=1-Yyo

x1=(1-a)2/(1 +aq)
Yo=(1+a)2/(1+aq)
Xo=1-a(1-a)2/(1 +a)
y1*=1-Cl

X1*=1-Cl

/laBariTe pacCMOTPMM MOJIyYEHHbIE MOPOrM Ha KOHKPeTHoOM npumepe. lycTb pasmep
6aHKa cocTaBaseT 4 eanHMUbl. Toraa coriacHo ypaBHeHuio 11.1, a =!/.. Kak Mbl yxe
3HaeMm, Urpok X 6yaeT CTaBMTb Ha B3J/Ibl0 C ONpeAeNeHHOM YaCTblo CBOMX PYK, Ha 4YTO
MrPoK Y OTBETUT KOJIOM C [AMAnasoHOM, KOTOpbIM YyTb LWMpe Auana3oHa 6s1edos
urpoka X. Ecnm 6ned okasbiBaeTCA yCnewHbIM, MFPOK X 3apaboTaeT 4 CTaBKU, eCau
HeT - noTtepAeT oAHYy. TakKMM 06pa3omM, 4YTObbl caenatb CBOEro OMMOHEHTa



6e3pa3/IMyHbIM K 6nedy, Mrpok Y AO/KEeH ypaBHMBATb B 4YeTbipe pasa yvalle, 4Yem
dongutb - 4/ oT obuwero pacnpeaenenua [0,1] i 1 - a.

B TO Xe BpemA Urpok X AosKeH cbanaHCMpoBaTb CBOM B3/bl0 6eTbl U 61edbl TaKUM
06pa3oM, 4YTOObl MrpoK Y HWMKAK He MOr ero 3KcnayatupoBaTtb. Hanpumep, ecnau 6bl
UrpoK X HWKOraa He 6nedoBan, €ro OMNMOHEHTY CnejoBasio Gbl ypaBHMBaTb JiMLWb C
BeCbMa Y3KMM AuanasoHoM. Torga 4tobbl M3BJ1IeYb B3/Ib0 CO CBOMMM HaTCaMM, UrPOKY
X npuaeTca CTaBMUTb KakKoe-TO KOIMYECTBO 61ehoB, BbIHYKAAA ONMOHEHTA AeNlaTb KON
C NOrpaHUYHbIMM PyKaMM (KOTOPble HaxoAATCA Mexay noporom 6neda m BaNbko 6eTa
urpoka X).

Mpu 6aHKe B 4 eaMHMUbI, UTPOK X NpoUrpaeT ¢ 61edomM ogHY eaAnHULY B Cayyae Koana
OT Mrpoka Y, HO BbIMrpaeT 4, eCc/iM ero OonnoOHEHT CKMHET KapTbl. YTOGbI €ro OnMnoHEHT
6bl/1 6e3pa3IM4eH K Koy, UrpoKy X clieayeT CTaBMTb Ha B3JIbl0 B YeTblpe pasa valle,
yem 6nedosaTb. [Monyyaem nopor axi.

Kak Bbl yXe, HaBepHoe, NOHA/M, €C/IM UFPOK X cAeNaeT YeK, TO UrpoK Y JOo/KeH byaeT
cbanaHcMpoBaTb CBOM B3JIbi0 6eTbl ¢ 61edamu 13 guanasoHa [Yo, 1].

Tenepb faBalTe onpefesMM, Kak 4acTo MrpoK X AOJ/IKEH CTaBMTb Ha B3/blo. Ha
nopore Mexay CTaBKOW M YEK/KO/IJIOM, OH MOXKET /160 caenatb 6€T 1 NoJyYUTb BIJIbIO
OT MrpoKa Y, Korga pyka nocinegHero HaxoamMTCA B MPOMEXYTKE MeXAY Y1 U Y¢* (34ecb
OH YpaBHMBAET CTaBKY C PYKOM XyKe, HO HMKOra He CTaBMT CcaM); IM60 caenaTb YeK U
BbIHYAMTb OMMOHEHTa MOCTaBUTb C 61edoM M3 auanasoHa oT Yo A0 1. M NMOCKOJIbKY
UrpoK X 6yaeT 6e3pa3/IMyHbIM K BbIGOPY AEMCTBMA Ha 3TOM Mopore, 06aacTb [y1 y1*]
AOJI)KHa ObITb B TOYHOCTM paBHa [Yo, 1].

Mbl 3HaeMm, 4TO pa3mep nocneiHen 061acTM COCTaBAsET Ay, a NepBor - (1 - a - yy).
3HA4YUT, Mbl NIETKO MOXKEM COCTaBWUTb U PELINTb YypaBHEHWE ANA Y (AManas3oH, C
KOTOpPbIM MrpoK Y MNOCTaBMT B OTBET Ha 4YeK onmnoHeHTa). Kak Oblno noKasaHo B
peLleHnn Bbiwe, 3TOT nopor paseH (1 - a)/(1 + a). MNoactaBnm cloga pasmep 6aHKa B 4
eauHuubl. Torga y¢* 6yaet paBeH %/, a 1 -yp coctaBuT !/ oT yy. Monyumm */c - yq=
sy, Wiy = ?/3.

TaKMM e 06pa3oM Mbl MOXKEM MOATBEPAUTL pPeLLEHUE AJSl MOPOroB Xq* U Xy.

Kak Bbl MOXeTe MOMHMTb, B Mrpax 6e3 ¢donA0B Mbl BbiBE/IM NPaBUIO, YTO MUIPoK Y
JIOJIKEH CTaBUTb C MOJIOBUHOM Amanas3oHa Yeka Urpoka X (Mpu YCNOBMM, YTO TOT He
MOXKeT caenatb peis). OaHaKo 3/eCb, KOrJa UrpoK Y BbIGMPaeT MEXAY YEKOM M GETOM
B TOYKE Y1, OH PYKOBOACTBYETCS HECKOJIbKO MHbIM NMPUHLUMMIOM. TaK, OH BbIMIpaeT o4HY
CTaBKY, €C/IM pyKa MrpoKa X HaxoAMTCA MEXAY Y1 U X1*, HO MpPOMrpaeT CTaBKy, €C/M
OHa OKAaXKeTcA B AManasoHe OT X1 Z10 Y. M MOCKOJ/IbKY 3TM ABe 061acTH A0JIXKHbI 6biTb
0/IMHAKOBOro pasMepa, Mopor Y; AO0JIXKEH HaxXxoAMTbCSA POBHO MOCEPEAMHE MEXKAY X1 M

*

X1".



UHbIMM CnoBaMu:

Ecan Baw onnoHEHT MOr MOCTaBMTb, HO BMECTO 3TOr0 CAenasn Yek (Tenepb OH MOXKET
caenaTb IM60 Ko, 6o ona, Ho He per3), onTMUMasIbHOM CTpaTerMen 6yaeT 6eT co
BCEMM PYKaMM, KOTOpble 6bl OMMOHEHT NOCTaBMJI CaM, a TAKKe C MOJIOBMHOM PYK M3 €ro
JIManasoHa Kosna.

BnonHe o4yeBMAHO, YTO 3Ta KOHLUENUMA ABAAETCA CNeACTBMEM NpaBuna Ansa urp 6es
¢donaoB. B HUX ONMOHEHT HE MMEN BO3MOXHOCTM CKMHYTb CBOM KapTbl, MO3TOMY Mbl
OPMEHTUPOBA/IMCb Ha €ro AuanasoH 4Yeka. OIHAKO B 3TOM MPUMEPE UIrpoK X MOXKET
caenatb donja, MO3TOMY OTNPaBHOM TOYKOM B aHa/IM3e CTAHOBWUTCA €ro AManasoH
Konna.

KpomMe Toro, urpok X AosxeH BblopaTb MOPOr X{* TaKMM 06pPa3om, YTOObl 3aWUTUTb
CBOM AMana3oH 4Yeka oT 6siecboB onnoHeHTa. [pUyemM B 3TOM C/lyyae OH BbliGUpaeT
COOTBETCTBYHOLME PYKM He M3 Bcero pacnpeaenexms [0,1], a amwb u3 [Xq, Xo], BEAb CO
BCEMM OCTa/IbHbIMU PYKaMM OH CTaBMUT caM. [lonyyaeTca, YTO OH AO/IKEH ypaBHMBATb C
(1 - a) pyk 13 guanasoHa [X1, Xo]. A 3TO, B CBOKW oyepeab, 3HAYMUT, YTO MOpor Xq*
JOIKEH OTCTOATb OT X1Ha 1 - a.

Mpu 6aHKe B 4 eanHMLa, Y, = 2/; HAXOAUTCA MOCEPEeAMHE MEXAY X1 U X¢*, B TO BpeMSA
KaK X1* HaxoAuTCA Ha paccTofaHmM */c oT X1 K 1 - (1/s)xy. MycTb € - paccTosHue mexay
X1 U Xg, @ - pacCTOoAHUE MeXAy X1 M Y1, b - pacctoaHne mexay 0 u Xq, Torga BepHo
cnepywouee:

b=2/-a

1="4/sb +°/,a

b ="*/5(1-75/,a0) =% - 2a
s -2a="2/3-a

a=?/s

b ="%/s

c= 1

Monyyaem B TOYHOCTM Te Ke pesy/ibTaTbl, YTO M Ana dopmyn Bbiwe (b = xy).

MoHMMaHWE OMMUCAHHOM Bbille Mrpbl OYEHb BaXKHO ANA peWeHUs 60/1ee C/IOXKHbIX
NMPUMEPOB M3 3TOM raBbl. Mbl MOCTapasMCb MAKCUMMa/IbHO AOCTYMHO PACKPbITb CMbIC
KaXXAoro M3 BbIBEAEHHbIX HAMM YpaBHEHMM, NMO3TOMY B Aa/ibHEMLIEM HE ByAeM TpaTUTb
BpeMA Ha CTO/Ib NOAPOOHbIE 06 BACHEHMUA.

Cnepytowaa mMrpa BoO MHOroM noxoxa Ha [0,1] urpy #6 (npumep 16.3), rae Urpoku
MOFyT AenaTb KOHEYHOE YMC/IO0 PEM30B.



Mpumep 17.2 - [0,1] urpa #10

— Wrpa Ha nonHoM ynuue

— OcTanocb ABe CTaBKM

— Yek/peN3 genatb Henb3s

— Pa3mep 6aHKa - P egnHumy
— Pa3mep ctaBku - 1 eanHMua

Kak Bbl yXe MOr/in JlorasiatbCs, B 3TOM Mrpe Mbl CHOBA 06paTUMCS K mopory y,. Kpome
TOro, Mbl BBEJEM NOCNEAHUN DJIEMEHT, KOTOPbIM HEOBX0AMM AN peluenmsa mrp [0,1] B
obLieM BMae - Avana3oH 6aed pensa.

MNpeacTtaBbTe, YTO UrpoK X caenan ctaBky. Kak AosKHa BbIrnAgeTb cTpaTternsa urpoka
Y? CambiM MNpOCTbIM OTBETOM (HO Heo6A3aTe/IbHO BEPHbIM) BYAET CleaylWmi: C
HaTCaMM OH CAeNlaeT B3/Ibl0 peM3, C YyTb 60/1ee C/labbiMM pyKamMu - YpaBHSIET, a C
HUMKHEM YaCTblo pacnpefieNIeHns - CKMHET.

Ho ecnn 310 TaK, Kak Torga cneayet Mrpoky X pearvpoBaTb Ha peus? BnosHe
OYEBUAHO, UYTO MPABWUJIbHOM KOHTpPCTpaTermen 6yaet ¢ong co BCEMU pyKamu Maajlle
nopora pensa OMMoHeHTa. 3HauyuT, MrpokK Y 06s3aH 3alMLaTb CBOM B3/b0 PeEM3bI
HEKOTOPbIM KOM4YeCTBOM 61edoB.

Cnepytowmi BOMPOC, Ha KOTOPbIM Mbl AO/KHbI JaTb OTBET: KakuMe pyKu 6yayT
COCTaB/IAITb €ro AmanasoH 61ed-peisa?

[laBalTe noaymaem o npupoae 6nedoB. Koraa npaBuaamu Mrpbl paspelleHa TOJIbKO
olHA CTaBKa, Ham cneayeT 6nedoBaTb C XyAWWMMM PyKaMu M3-3a TOTO, YTO OHM
06134al0T MMHMMabHOM LIEHHOCTbIO Ha BCKPbITUM M BCErga MNpourpatT, €c/iM Mbl
cAeNaem YeK BOroH.

YTO M3MEHMUTCA, eC/M Hall OMMOHEHT YXKe cAeslan CTaBKy, M Yy Hac MosBMAACb
BO3MOXHOCTb caenaTb pei3? Kak Mbl ye OTMETMAM Bblille, HamM MMEET CMbIC
MOBbILIATL CO BCEMU CMIbHEMLIMMM PYKAMM U YPaBHMBATb CO CPEAHMMM, MOCKOJIbKY Mbl
XOTUM MCMO/Ib30BaTb MX BMOJIHE HEMJIOXOE LOoYyAayH B3Jbto. M03TOMy Haw AuanasoH
Aana 6neda 6yAeT COCTOATb UCKIOYMUTENIBHO M3 PYK, B KOTOPbIX Mbl HE BUAUM HWMKAKOM
LLEHHOCTM Ha BCKpbITMM. [puyem ero pasmep 6yaeT 3aBMCETb OT pa3Mepa CTaBKM,
pasmepa 6aHKa, a TaKyKe Hallero B3Jblo AManasoHa.

Ckopee BCero Ballla MHTYMUMA CceMyaC BaM MNOACKasblBaeT, YTO B TaKOM C/yvyae Mbl
[IO/KHbI CNnejoBaTb TeM e npaBu/iaM, YTO M B NpuUMepax, rae 6blna paspelueHa
TONIbKO OAHa CTaBKa - TO ecTb 6aedoBatb C HamxyAWwMMKU pyKamu. Boobuie rosops,
KOrga Mbl CNYyCKAaeMcCs HWMXKe nopora yi*, C TOYKM 3peHMsA ONMTMMA/IbHOM CTpaTermu
UIFPOKY Y YyXKe HeT pasHuubl, C YeM 6necdoBaTb. HO 34eCb eCTb HECKOJIbKO OrOBOPOK.
Bo-nepBbix, Mbl ByAeM CKMAbIBaTb BCE Cnabble pyKM, KOTOpble HE BOMAYT B AManasoH
pei3a. Bo-BTOpbIX, MOCKOJIbKY Mbl FOBOPUM 06 0671aCTM HUXKE Nopora Kossa, To Jaxe C



BEPXHEM YaCTblO 3TOr0 AManNasoHa Mbl HE YBMAUM LuoyaayH. Mo3ToMy cTpaTermsa persa
C CU/IbHEMLIMMM PpYKaMM M3 UYMC/IA TEX, C KOTOPbIMM Mbl HE MOXEM JenaTb KOJ,
Bcerja 6yaeT JOMMHUPYIOLLEN.

Takum 06pa3oM, Mbl MOJYYMIM HOBbIM nopor. Mpu 3TOM Mbl JO/IKHbI HEMHOIO
NnepecMoTpeTb Halle NpeAcTaB/eHUE 0 NOporax AJs Urp C pensamu:
Yn* TEMEpPb 03HAYaEeT MOPOr MEXKAY KOJIJIOM N-0M CTaBKM M 61eoM Mau ponaoMm,
ecnm (n+1)-aa ctaBKa 1 oA paspeLleHbl NpaBUIaMM.
yn# O3Ha4YaeT Nopor Mexay AvanasoHoM 61eda AN1A N-0M CTaBKM M AMana3oHOM
donga Ha (n-1)-yro CTaBKy.

lMpumeyaHue om nepesod4yukKa: [pedcmasbme cebe cumyauyuro, Ko2oa u2poK X
cdenan cmasky, u U2poKy Y HYXXHO npuHumMamse peweHue. Ecau oH Moxem ubo
cdenamsb pond, nubo omsemums pelizomM (mo ecms (n+1)-od cmaskol), Mo nopoa
vn* 6ydem paszdenams obacmu Koaaa cmasku uepoka X u obaacmu, 20e mbi 1ubo
6nepyem, n1ubo cKuObIBAeM CB8OU Kapmel.

B csoto oyepedb, nopoe y,# pasdendem duana3zoH osda Ha cmasky u2poka X u
duanasoH petiza ¢ 6s1e¢oM.

KaK Mbl NOKaXkeM 4yTb HUXKE, MOPOrU Yn* U Yn.1# O4EHb TECHO CBA3HbI APYr C APYrOM.

B 3Tol mrpe Mbl BnepBble CTA/IKMBAEMCA C Pa3BETB/EHHbIM APEBOM PELLEHMHI, M 3TO
OKa3blBaeT CYLIECTBEHHOE BJIMSHME HA WMCMOMb3YEMYID NapameTpmsaulmio. MHbIMM
C/IOBaMM, 3[1eCb /11 KaXKA0ro BO3MOXKHOIO CLieHapus 6yAeT CyllecTBoBaTb CBOM Habop
MOpOroB, He CBA3aHHbIM C APYrMMW BETBAMM, MOCKOJIbKY B OJHOM OTAE/IbHO B3STOM
CUTYyaLMM Mbl BYAEM MMETb Z1€/10 NILLIb C ONpeAeieHHOM IMHMEN PO3bIrpbilla.

Hanpumep, nopor Xx{* nosBASeTCA TONbKO eC/M UrpoK X AenaeT YeK. B Takom cnyvae
y1* U y,# OKa3blBalOTCA GECCMBICTIEHHBIMU. M XOTA Mbl CMOXEM HAMTWM PacnosioKeHue
TOYKM X1* OTHOCMTENbHO Y1*, HUKAKOro NPAKTUYECKOro 3Ha4YeHMA 3TO MMETb He ByJerT.

Beeaem napametpusaumio gna [0,1] mrpel #10:

0 Y2, Xz*; X1, Y1, X1*) y1*) yZ#, Yo, Xo, 1
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PucyHok 17.2. CtpykTtypa ctpatermm ana [0,1] vrpbel #10
Ha sa3bike CTpaTeFMl‘/li OHa BbIraguUT cnejyroumm 06p330MI
AnAa urpoka X:

BeT Ha Ba/1blo M Koain peisa ¢ pykamu [0, x2*].
BeT Ha Basiblo M ong Ha pers C pyKamu [x2*, x¢],
YeK M KON CTaBKM C pyKamu [Xq, X1*].

Yek 1 pona Ha CTaBKY C pyKaMu [X1*, Xo].

bned c pykamu [Xp 1].

AnAa urpoka Y:

Ecnm urpok X noctaBun - peis Ha BaJibto ¢ pykamu [0, y,].
Ecam vrpok X noctaBmn - KON C pykamu [yz, Y1*]

Ecav urpok X noctaBun - 61ed pens c pykamm [y*, yo#]
Ecam vrpok X noctasmn - ong ¢ pykamu [y.#, 1],

Ecam vrpok X caenan 4ek - 6eT Ha Ba/blo € pyKamu [0, yq].
Ecan urpok X caenan yek - Yek € pykamu [y, Yol.
Ecam vrpok X caenan vek - 6ned c pykamu [yo, 1].

Ewe pa3 BHMMATENIbHO MNPOYMTAMTE M OCMBIC/IMTE BCE MNEPEYMC/IEHHbIE Bbille
CTpaTermMum. 3T0 OYEHb BAXKHO A/1A MOHWMMAHUA 60/1€e CNOXKHbIX Urp. Hanpumep B ogHOM
M3 Cneayowmx 3a4ay Mbl CTOJIKHEMCA C MOPOrOM X4#, KOTOpbIM OTAENAeT AManasoH
ANs TPEbEro peMsa (ec/im Urpok X pelwmnn caenatb Yek/pens) oT AvanasoHa donga Ha
BTOPOM peus.



Bo Bcex npownbix urpax, rgae 6oi1a paspelleHa ToNbKO 0f4Ha CTaBKa, Mbl MN0/1b30BaJIMCb
(byHAaMeHTaNbHOM KOHCTaHTOM a, paBHou 1/(P + 1). OHa 3ajaBasia COOTHOLUEHMSA
6necdoB M BI/bl0 6ETOB, a TakXe JAuana3oHbl KoaioB. OfHako B cuTyaumax, rae
BO3MOXHbI /1Be CTaBKM (6€T M pens), Mbl MMEEM JIe/I0 C 60Jiee KPYMHbIMU 6aHKaMM;
KpoMe Toro, CTOMMOCTb 6a1eda MoXKeT BO3pacTM A0 ABYX CTaBOK. [103TOMy Mbl BBeAEM
HOBYIO KOHCTaHTY:

a=1/(P +3)
B 6011€e cNoXHbIX Mrpax Mbl 6YJEM MCMOJIb30BaTb 06LWMI BMUJ A, (418 N-bIX CTABOK):

a=1/(P + (2"- 1))
(17.1)

M3 3TOro ypaBHEHMSA MOXKHO JIETKO NOJYYMTb KOI(DPUUMEHT A, BbIBEAEHHbIM HAMMK ANS
[0,1] vrpbl #2 (npy n = 1). B uenAx ynpoLieHMa Halmx pacyeToB Mbl ByeM CUMTaTb,
41O a (6€3 KakMX-M60 UHAEKCOB) 3TO U eCTb dj.

B aTOM Mrpe nepes Hamu CTOMT COBCEM HEMpPOCTas 3ajava - HaMTM 9 nepemeHHbIX. Ans
KaXXOM M3 HMX Mbl COCTABMM CBOE YypaBHEHME 6e3pa3/iMums., a 3aTem MoMblTaeMCs
PeWnTb MOJIYYEHHYIO CUCTEMY YPaBHEHMM.

Bespasnimume ans urpoka Y B TOUKe Y;:

Pyka urpoka X| <Y, konn>| <Y, peus>

[0) yZ] -1 -2
[y2, x2*] +1 +2
[x2*, x1] +1 +1

[Xo0, 1] +1 +1

Urpok Y npourpbiBaeT Ha OAHy CTaBKY 60/blle, €C/IM JeNlaeT pen3 NpoTMB HATCOB
CBOEro onmnoHeHTa. Ho npu 3TOM M 6osblue BbIMIPbIBAET, €C/IM UIPOK X ypaBHSAET C
PYKOM 4yTb cnabee. MOCKO/IbKY MrpoK X He MOXKeT fenaTb pe-pemns, Urpoky Y cieayet
MOBbILATL POBHO C MOJIOBUHOM AMana3oHa KoJisla CBOEro OMNMoHeHTa:

Y2 =X2" - Y2
Y2 = Xz*/z

B TouyKke y; Mbl CTa/IKMBaeMCS C TOW e camoM cuTyaumen, 4yto u B [0,1] mrpe #9
(npumep 17.1), NOCKONbKY MIpoK X BCE €ellle HEe MOXET JlenaTb YeK/pens. 3HaumT, U

ypaBHeHWe 6e3pa3nnuma byaeT TOYHO TakKUM XKe:

Y1 = (X1* + Xq)/2



M cHoBa y; JO/MKEH HaxoAMTbCA MNocepefmHe MeXay noporamu Konna u 6eta ans
urpoka X.

bespasimumne ana nurpoka Y B TOUKe y1*:

Pyka urpoka X| <Y, konn>| <Y, 6nec pens>
[0, x2*] -1 -2
[x2*, x1] -1 +(P+1)
[xo, 1] +1 +1

Xz* = (P + 2)(X1 - Xz*)
x2* = x1(P + 2 )/(P+ 3)
X2* = (1 - az)xq

34ecb Mbl BMepBble CTa/IKMBAaEMCA C MPUMEHEHMEM d; B HalMX pacyeTax. Pasmep
061acTU CTaBKM ANsi Mrpoka X (Xq) OKasblBaeTCs B MPSMOM 3aBMCUMMOCTM OT €ro
obnactn 6et/Konna. bonee toro, eMy cnegyet Bbloupatb AMHUIO 6eT/dong poBHO a;
pas, MOCKOJIbKY OH AOJ/IXKEH cAenaTb CBOEro OMMOHEHTa 6e3pasIMyHbIM K 61ed pensy.
3ameTbTe, YTO Mbl MCMO/Ib3yEM d; M3-3a YBE/IMUMBLLIErOCA 6aHKa (Mocne CTaBKU UrpokKa
X 1 pensa urpoka Y).

be3pa3znnune gna urpoka Y B TOUKe Y #:

Pyka urpoka X| <Y, 6ned pens> | <Y, dong>
[0, x2¥] -2 0
[Xz*, X1] +(P + 1) 0
[Xo, 1] +1 -P

NS Hayana, HEMHOro HEC/I0XKHOM anre6psbi:

20" = (P + 1) (x1 - X) + (P + 1)(1 - x0)
2" = (P + 1)(x1 - x2* + 1 - Xo)
(P+3)x*=(P+1)(x1+1-Xp)

axz = 02(X1 +1- Xo)

C((1 - C(z)X1 = 02(X1 +1- Xo)

(a/az - a)xy =x1 +1-Xo

OAHaKo Mbl MOXXeM YNPOCTUTb JIEBYHO YaCTb 3TOr0 YpaBHEHMUA:
a/az = (1/(P+ 1))/ (1/(P+3))
a/a; = (P+3)/(P+1)
a/a; =1+ 2a

Toraa nonyynm:

(1+a)xy=x1+1-Xo



axqs =1-Xg

MOMHWTE, Mbl FOBOPU/IM, YTO Y MrpoKa Y auanasoH Ana 61ed persa B NPUHLUMINE MOXKET
HaxoAMTbCS B JIIO6OM 4YacTM ero auanasoHa ¢donga? Mbl Bce elle HacTaMBaeM Ha
MCMONIb30BaHUM  HEAOMMHMPYEMbIX  CTpaTerni, TMO3TOMY CeMYyaC Mbl  HaLM
6espasnmume Mmexay 6ned pemsom U donaom. CToUT OTMETUTb, NpaBAa, YTO Mbl
MOr/IM 6bl UCMOJIb30BaTb MHYIO NapameTpu3aumi M MCKaTb MOPOr MeXAy KOJIJIOM M
dongomM. Toraa Mbl Obl MONYYMAM TO XKe CaMoOe€ ypaBHEHWME, 6e3 MPOMEXKYTOYHbIX
YMPOLIEHUM, K KOTOPbIM HaM NMPULLIOCL NPUBETHYTb YyTb BbIlLE.

B oyepeaHoM pa3 cTa/IKMBAaeMCA CO 3HAKOMbIM YpaBHeHWeEM (npvmep 11.4 u panee),
KOTOpOE 3aJaeT OTHOLWEHME MeXAY 061acTbto 6eTa K 061acTm 6n1eda ansa urpoka X.

B Touke yp Mbl MOXEM MCMNONb30BaTb ypaBHEHME Ge3pasiMuua M3 urpbl #9 (npumep
17.1). Tp1UMHa Ta XKe - UrPoK X BCE elle HEe MOXKET AeNlaTb YeK/pens.

X1* = (1-a) (Yo - X1) + X1
bespasimumne ana urpoka X B TOUKe X3*:
Pyka urpoka Y| <X, 6et/konn>| <X, 6et/cpong>

[0’ yZ] -1 -2
[y1*, ya#] +2 -(P+1)

3ameTbTe, YTO B 3TOM MpUMeEpe CcTpaTermm Mrpoka X CTaHOBATCA HECKOJIbKO 6osiee
CNOXHbIMU. TaK, Mbl 6O/blUE HE MOXEM FOBOPWUTb 06 OTAE/IbHbIX AEMUCTBMAX - Mbl
BbIHY»KJEHbl UMETb €10 C OXMAAHMAMM OT JIMHUMA PO3bIrpbilla, Hanpumep: bet/Konn,
bet/®ona n T.N.

X2* - 3TO OJIMH U3 HOBbIX MOPOroB, pasfe/AlLWMI AMana3oHbl Koala M ¢onjga B oTBeT
Ha pens. Urpok X notepsaeT ofHy CTaBKy, €C/IM YpaBHSET NPOTMB B3J/Ibl0 pei3a CBOEro
OMMOHEHTa, HO BbIMIpaeT, ecan TaM oKaxkeTcs 6ned. Kak Mbl yBMAMM MO3XKe,
MOCKOJIbKY 6ned peis 6yaeT CToMTb UIpoKy Y [1IBe CTaBKM, YacToTa KoJula AN UrpoKa
X 6yZeT BblpakaTbCA B HECKOJIbKO HEO6bIYHOM (hopMe.

y2 = (P + 3)(y2# - y1¥)
ayz = (Y2# - y1¥)

3710 ypaBHeHUE haKTUYECKM NOBTOPSET ypaBHEHUE 11.4, HO C MOMNpPaBKOM Ha 6osbluee
KOJIMYECTBO BO3MOXHbIX CTaBOK. Mo HeMy pasmep obnactm 6ned pensa y,# - y1* ectb
pasMep 06,1aCcTU B3/Ibl0 peM3a Yz, YMHOMXKEHHbIM HAa COOTBETCTBYIOLLYI KOHCTAHTY d;.
Kak He cnoxHo aorajatbcA, NpaBMaa, BKAKYaOLWMe B ce6a KOHCTaHTY d, MOBTOPAKTCA
BO Bcex [0,1] urpax ¢ KOHeYHbIM pasmMepom baHKa.



5e3pa3nML||4e ANA Urpoka X B TOYKE X1:

Pyka urpoka Y| <X, 6et/dong> <X, Yek/Konn>
[0, x4] -1 -1
[x1, y1] +1 +1
[y1, y1*] +1 0
[y:*, ya#] -(P+1) 0
[y2#, Yol 0 0
[yo, 1] 0 +1

y1* - y1 = (P+ 1)(y2# - y1*) + (1 - yo)

34ecb Mbl NoOJlyYaeM ypaBHEHME, OMMUCbIBAOLWEE 3aBMCMMOCTb 06/1aCTU, C PyKamu M3
KOTOPOM MrpoK Y cZenaeT Ko/, HO HMKOorjaa He nocTaBuT cam (yi* - yi¢), OT ero
obnactem 6nedba u 6ned pensa. PaKTMYECKM, ITO YpaBHEHME MOKa3blBaeT
NOCNEACTBUS OT Pa3/IMYHbIX BApMAHTOB pO3birpbila A9 Urpoka X: OH MOXeT M6o
cAenatb YeK M nonbiTatbCA NoMmaTtb 6sed CBOEro OMmnoHeHTa, M6o 6eT, HO TorAa
NosIB/IAETCA BEPOSATHOCTb 6/1ed peisa oT urpoka Y.

YpaBHeHUe 6e3pa3nunuma ANna Mrpoka X B TOYKE X1* UMEET y)Ke MPUBbIYHbIM ANA Hac
BMA:

1-Yyo=ay;
A B TOYKe Xg:
Pyka urpoka Y| <X, yek/cpong>| <X, 6nec>
[0, ya#] 0 -1
[y2#, Xo] 0 +P
[xo, 1] -P 0

y2# = (Xo - Ya#) (P) + (1-Xo) (P)
(P+ 1)ysft =P
yi#=1-a

JTO ypaBHEHME MOX0Xe Ha TO, YTO Mbl noayuman ana y+* B [0,1] urpe #9 (npumep 17.1)
- UTPOK Y ByAeT CKMAbIBaTb A PyK B OTBET Ha CTaBKY OMMOHEHTA.

Y Hac ecTb [eBATb YpaBHEHWM, HEKOTOPble M3 HMX Mbl MO3aMMCTBOBA/IM M3 YiKe
PELIEHHbIX HAaMM UTp.



Y1 = (X" +Xq)/2 (17.2)
Y2 = X2*/2 (17.3)
x2* = (1 - a2)xq (17.4)
axi=1- X (17.5)
X1* = (1 - a)(yo - X1) + X4 (17.6)
azyz = (Yoif - Y1) (17.7)
yi* - y1 = (P+ 1)(y2# - y1*) + (1 - Yo) (17.8)
1-yo=ayl (17.9)
vt =1-a (17.10)

Tenepb Mbl MOXEM PeLLIMTb 3Ty CUCTEMY YPAaBHEHMM M HAMTKU 3HAYEHMA BCEX MOPOroB.
Xopolas HOBOCTb A/ BacC 3aK/Il0MAeTCA B TOM, YTO Mbl OMYCTMM 6OJIbLUYIO YacTb
YMNPOLIEHUM, OAHAKO Mbl HE MOKEM MPOUTM MUMO OAHOM OYEHb BAXKHOM 3aBMCMMOCTMH,
KOTopas 06Hapy»XMBaeTCa B Xo/ie NOACTAHOBOK.

Mbl MOXXeM 06benHNTL YpaBHeHMA 17.3 u 17.4. Tlonyunm:
y2 = X1(1 - az)/2 (17.11)

Kak 1 B urpe #6 (npumep 16.3), Mbl MOXXEM Nepenucatb 3TO ypaBHEHME B C/ieAyHOLLEM
BMAe:

y2 = RXq

MHBbIMM CNOBaMM, Mbl NONYYUAU 3aBUCUMOCTb MEXAY AMana3oHOM CTaBKM Urpoka X u
AvanasoHoM pewnsa urpoka Y. 3gecb R = (1 - az)/2. Jlerko 3amMeTuTb, YTO MPU OYEHb
60/IbLUIMX 3HAYEHUAX P 3Ta KOHCTaHTa aCMMMNTOTMYECKM NpUbaMKaeTca K 1/, - Kak pas
3TO 3Ha4yeHue Mbl U paccmaTtpueann B [0,1] urpe #6.

Ana T0ro, 4To6bLl pEWNTb 3TY FPOMO3AKYI0 CUCTEMY, Mbl JOJIKHbI CBECTU BCE €€ Y/IeHbI
K Y1 M X1. TaK, Mbl MOXXeM CBECTU YpaBHeHMA 17.2 1 17.6 K X4*, a 3aTeM NpUPaBHATb UX
- B UTOre noJlyuMM OJHO BblpaxeHue, coepallee B cebe ToNbKOo X1 U Yq. Janee Ham
cnepyeT ob6paTUTbCA K ypaBHeHuto 17.8.

3Ha4yeHMe Yy MOXKHO Bblpa3uTb Yepes y; C NoMoLLbio ypaBHeHMA 17.9. B cBoto ovepeap,
yo# ABNAETCA KOHCTAHTOM (KaK cieayeT u3 ypaBHeHuA 17.10).

B pesynbTtaTte nonyumm cnegyroulee:

xi=(1-a)*/[1+a+(2-a)1-aR] (17.12)
JTO ypaBHEHME WIrPaeT OYEeHb BAKHYK pPOJIb B PpeEWEHUU Urp 6e3 Yek/pens3os,
MOCKO/IbKY OHO paboTaeT M B Urpax, rae paspelueHsl Tpu 1 6onee ctaBok. Jeno B ToM,

4YTO [JOMOJIHUTEJIbHbIE pef/'13b| JMWb MEHAKT 3HayeHne R, B TO BpeMA KaK BCe
3aBUCUMOCTU MeXAY HUKHUMU MOoporaMm oCTaloTCA HEU3MEHHDBIMUA. Kak Bbl yBuanTe B



CNneaylWwmx npuMepax, 3TO YPaBHEHME 3HAYMTE/IbHO YMPOCTMUT pEeLleHWe Mrpbl C
6ECKOHEYHbIMM per3amMm.

MonHoe pelueHne Ans BCEX NOPOroB MMEET BUA:

yo = (1 - a@)’(1 +2a) / (7a* + 9a + 4)

yi = (1-a)(8a%+9a+3)/(1 + a)(7a* + 9a + 4)
yi* =1-a-a(1-a)’(1+2a)/(7a* + 9a + 4))
y#=1-a

yo=1-a(1 - a)(8a® +9a+3)/(1 + a)(7a* + 9a + 4)
X2* = 2(1 - a)*(1+ 2a)/ (7’ + 9a + 4)

x1 = 2(1 - a)’(1 + 2a)%/(1 + a)( 7a* + 9a + 4)
X1*= 4(1 - a)(2a; + 2a + 1)/(7a* + 9a + 4)
Xo=1-2a(1 - a)*(1 + 2a)*/(1 + a)(7a® + 9a + 4)

JlaBariTe MOCMOTPMM HA HaMAeHHble MOporvM Mpu pas/IMyHbIX pasMepax 6aHKa. B
KOJIOHKE CnpaBa pacCMOTPEH CJlyyar Mpu 6eCKOHEYHO MasieHbKoM P (B MateMaTuke
TakMe 4YMcna o603HAYalTCA GYKBOM €) - BMOJIHE OXMAAEMO, YTO B TaKOM C/y4ae
MrpoKam ciieayeT 0TKa3aTbCsA OT KaKMX-/IM60 CTaBOK.

Mopor P=w P=1 P=2 P=9 P=¢(~0)
Y2 1/4 2/41 2/21 0.195573441 0
X2* 1/2 4/41 4/21 0.391146881 0
X4 1/2 16/123 5/21 0.426705689 0
Y1 3/4 76/246 279/630 0.655203951 0
X¢* 1 20/41 68/105 0.883702213 0
yi* 1 20/41 68/105 0.883702213 0
Yo# 1 1/2 2/3 0.9 0
Yo 1 208/246 537/630 0.934479605 0
Xo 1 230/246 58/63 0.957329431 0

Tenepb camoe BpeMsa OTBETMTb Ha BOMPOC: YTO M3MEHMTCA, €CIM UrPOK X MOYUUT
BO3MOXHOCTb AenaTb YeK/pemns?



Mpumep 17.3 - [0,1] urpa #11

— Wrpa Ha nonHoM ynuue

— OcTanocb ABe CTaBKM

— Urpok X MoxeT aenatb Yek/pens
— Pa3mep 6aHKa - P egnHumy

— Pa3mep ctaBku - 1 eanHMua

B 3ToM M nocneayowpmx Urpax Mbl yKe He 6yaem Tak NnoApo6HO pacnucbiBaTb BECb
NMpouecc BbiBeAEHMA YpaBHEHUM Ge3pas/iMumsa Ana Kaxkaoro nopora. Kak Bbl mMorsu
MOHATb M3 MPUMEpPA Bbllle, PeLLleHMA ANA UIP C KOHEYHbIM pa3sMepoM 6GaHKa MOryT
OKa3aTbCs J0CTATOMHO TPOMO3JAKMMM. [MO3TOMY Mbl OrpaHMYMMCA JIMLLb aHa/IM30M
OT/IMYMM MeXKAY CTPaTErusIMM B YK€ PACCMOTPEHHBbIX Urpax M UX 6GoJiee CJIOKHbIMM
aHasioramm.

BmecTe C HOBOM CTpaTerMyeckom BO3MOXKHOCTbIO B 3TOM Mrpe MOABAAIOTCA M HOBble
noporn. OfHaKo MHOTME U3 HUX MOXHO OMYCTUTb, MOCKOJIbKY MX 3aBMCMMOCTb ApYr OT
Apyra y:e 6bina n3yyeHa Bbiwe. Hanprmep, Urpok X Tenepb byaeT genatb 61edoBbiM
YyeKk/pen3 C pyKamu Mmexay X2# U X¢*. Ho Mbl yKe 3Haem, 4To pa3mep 3ToM 06/1acTH
6yAeT paBeH AMana3oHy YeK/peisa Ha B3/bio (X2), YMHOXEHHOIO Ha COOTBETCTBYIOLLYHO
KOHCTaHTY, d;. TO e camoe OTHOCMUTCA M K AuanasoHam 6eTt/konna u 6et/donaa ana
urpoka Y - oH 6yaeT ckuabiBaTb (1 - dz) CBOMX B3/bl0 6GETOB B OTBET Ha peMs, aenas
CBOEro OonmnoHeHTa 6e3pa3inyHbIM bnedy.

HanbonbLumm MHTEpeC 34eCb nNpeacCTaB/IAT B3J1bl0 AUNana3oHbl 060MX Y4aCTHMKOB,
MOCKOJIbKY U3MEHEHUNA B HMX OKa3blBalOT CyLLECTBEHHOE B/IMAHUNE U Ha HUXKHKME NOPOIK.
Ho Tak KaK Mbl yXe 3HaeM, B KakKMX COOTHOLWEHNA A0/ KHbl HAXOANUTbCA 3TU o6nactm ¢
B3/1bl0 nNoporamMu, Mbl MOXKEM He BbiNMCbiIBaTb BCE YpaBHEHMA 6e3pa3n|4q|4ﬂ, a
CoCpeoTO4YMNTbCA Ha 60/1ee BaXKHbIX acneKTax CTpaTeFMl‘/’I UIPOKOB.

BnonHe oueBMAHO, 4TO B 3TOM Mrpe BEPOATHOCTb YeK/persa oT Mrpoka X byaeTt
OKasblBaTb CyLlECTBEHHOE B/IMAHME HA CTpaTeruio Basiblo 6eToB urpoka Y. bonee Toro,
3aTPOHYTOM OKaXXeTCs M ero 06/1acTb B3/IbI0 PEM30B, TaK KaK Tenepb Urpoka X ckopee
BCero 6yaet CTaBUTb C YyTb 6osiee CnabbiM AMana3oHOM (BeAb YacCTb CMJIbHbIX PYK
HaBEPHSKA OKaXKEeTCA B €ro AuanasoHe 4ek/pensa). Kak Bbl MOXKeTe NOMHUTb, B Urpe
6e3 ¢$ongoB 3TO MOBJIEKNO 32 CO6OM 3HAYMTENIbHbIE CABWUIM B CTpaTermMax - Urpok Y
CTaBMn C 6o/siee Y3KMM [JMana3oHOM (M3-3a MOSBMBLUEMCS OMAcHOCTM 4YeK/pewsa), a
WIrpoK X, HaNpoOTUB, AO/IKeH Obla AenaTb 6eT ropa3go yvaile, YTobbl NOAYYMTb B3JIbIO OT
CpeAHUX PYK CBOErO OMMOHEHTa. JTO, B CBOK O4epe/b, 3aCTaBAANO Urpoka Y pemsuTb
6onee nnMbepasbHo.

MHTepecHo, 4YTO MUrpbl C U 6e3 YeK/peM3a HanpsMY CBA3aHbl MeXay coboi. [aBaiTe
MOCMOTPUM Ha 6e3pas/inyme A8 Urpoka X B TOYKE X.



Pyka urpoka Y | <X, yeKk/peuns> <X, ,6et/konn>
[0, x2] -2 -2
[x2,Y2] +2 +2
[y2, y2°] +2 +1
[y2*, y1] +1 +1
[y1, y1*] 0 +1
[yr*, ya#] 0 +2
[Yo, 1] +1 0

y2* - y2 + (1-Y0) =2 (y2# - y1*) + y1* -y

Haiaem y,* - Ans 3TOro Ham HYXKHO HanucaTb YpaBHEHME 6e3pas/iums /18 nopora X #:

Pyka urpoka Y| <X, yek/konn>| <X, 6ned yek/pens>
[0, y2*] -1 -2
[y2*, yil -1 -(P+ 1)
[yo, 1] +1 +1

y2* = (P +2) (y1 - y27)
y2" = (1 - az2)y

Mbl TaK)Ke 3HaeM, 4To 06/1acTb Y # - y¢* paBHa dyy;. Monyunm:
(1-az)yr - y2+ (1 -Yo) = 2a2y2 + y1* - Y1

B urpe 6e3 yek/peMsa ypaBHEHWE 6Ge3pa3iMuMa B TOYKE X BbIFNSAEN0 CNeAYHLWMM
06pa3oMm:

yi* -y = (P + 1) (y2# - y1*) + (1 - yo)

JTo ypaBHeHWe 3aaaeT 6e3pa3nmune urpoka X K 6eTt/donay M Yek/Konsly Ha nopore
X1. ECM OH cpenaeT cTaBKy, TO He AacT CBOEMY OMMOHEHTY BO3MOXHOCTb MOCTaBMTb
Ha 6ned, HO BbiMrpaeT OAHY €AWMHWUY MNPOTMB PYK, KOTOpble HEXOTA YPaBHAKT W
HMKOra He NocTaBAT camM. B TO ke Bpems oH Takxe notepset (P + 1), ecam urpok Y
pewwuT caenatb 61ed pems.

[MpumeyaHue om nepesod4yuKka: 3mo 04eHb UHMepecHbIl pe3y/ibmam, U makas
3ameHa OdelicmsumesibHO umeem mecmo. OHa aHas02u4yHa mMomy, 4Ymo B8bl
Moz/1u sudems 8 2s1ase 16 - mam nopoau x; 019 uep ¢ u 6e3 yek/pelizo8 (HO C
O2paHU4YeHuUemM no KoJsiudecmsy Oonycmumbix peli3os) makxe 6biiu
UOEeHMUYHbI.

I'Ip0143Be,qu 3aMeHy, NoNy4YnMm:



(1 - az)ys - y2 = (P + 3)azy2
(1-az)yr =2y
y2 =y1(1 - az)/2

B urpe 6e3 uyek/pei3a cooTHoweHue (1 - a;)/2 AencTBoBasio Ans Yy, U Xq. OaHaKo
3[€Cb OHO MPUMEHSAETCA MO OTHOLIEHMUIO K MOporaM y; U yq. Kak u B csiydyae ¢ urpammu
u3 rnaebl 16 (npumepbl 16.3 1 16.4), Mbl NpUXOAMM K BbIBOZY, YTO I B Mrpax C
yeK/pensom 3aJaeT nocsieoBaTe/IbHOCTb He AN ABYX MIPOKOB (Y2, X3, Y4, M T.4.), A
TONIbKO A9 NOPOroB Yy,

Mbl MOXeM MPUMEHUTL 3TY IOTMKY MO LEMOYKE U NEPENTM K O06LEMY YPaBHEHMIO,
onucbIBaloLLLEMY MOBEAEHME NMOpOra Y, B pacCMaTPMBAEMOM Mrpe:

yi=(1-a)/[1+a+(1-a)R] (17.13)

Kak Bbl MoXeTe BWMAETb, OHO OYEHb MOXOXe Ha ypaBHeHWe 17.12, HO Npu 3TOM
BKJIOYAET B Ce65 BO3MOXKHOCTb YeK/pen3a.

OcTaBLWAACA YacTb peLIeHUs He NpeACTaBAAET HMKAKOM CJIOKHOCTM - HYXKHO JMLLb
BbIMMCaTb YPaBHEHMA 6€3pas3/IMuna U pPeLnTb UX, a 3aTEM UCMNO/Ib30BaTb BblBEAEHHOE
BbllLE YpaBHEHME, YTOObI HAMTM 3HAYEHUS BCEX MOPOroB.

B cneayouiem npumepe Mbl 06paTUMCS K C/ly4Yato C 6€CKOHEYHbIMU per3amu.
Mpumep 17.4 - [0,1] urpa #12

— Wrpa Ha nosHoM yavue

— OcTtanocb ABe CTaBKM

— Yek/Pen3 genaTb Henb3a

—  Urpoku MoryT genatb n060€e KONMYEeCTBO pen3oB 1 6eToB
—  Wrpoku MoryT ckuabiBaTb CBOM KapTbl

ANna peweHna 3TOM Mrpbl HaM NOTPEOGYITCS pe3yabTaTbl M3 HAWMX NpeablayLmx
npuMepoB. BONbLIMHCTBO YypaBHEHMM 6e3pa3nums 34ecb ByayT MAEHTUYHbI YKe
paccMOTpeHHbIM Hamu B [0,1] nrpe #10 (npumep 17.2); 6onee TOoro, eAUHCTBEHHbIM
ypaBHEHWEM, KOTOPOE Mbl HE CMOXEM MCNo/b30BaTb, OyaeT 6e3passiMume B TOUKE Y.
B ToM urpe BTOpas cTaBKa Bcerga 6blna nociegHen, npuyeM Urpoky Y Hy»KHO 6bl1o
Aenatb pens C MOJIOBMHOM AMana3oHa KoJsina CBOero onnoHeHTa. OAHAaKo B 3TOM
npuUMepe Urpok X MOXKeT OTBETUTb Pe-peEM30M, U Mbl 0653aHbl 3TO y4eCTb.

Kpome Toro, Ham csielyeT NpMBHECTU B MapaMeTpu3aulmio 6€CKOHEYHbIM psj Noporos
ANA PEN30B M pe-pens3oB, KOTOpbIi 6bl Y0BNETBOPA YCA0BUAM 3adauu. Ana Kaxaoro
M3 TaKMX TMOPOroB Mbl JOJIKHbI OyJeM HaMTM CBOE YpaBHeHME 6e3pasnums.
Hanpumep, A1 N1t060ro N Mbl NMOYUYMUM:



AnYn = (Yn# - Yn-1%)

JTO y)Ke 3HaKoMOe€ HaM OTHoleHMe 6nedoB K Ba/blo 6eTam, onpeaensemoe
KO3(PPULUMEHTOM A COOTBETCTBYIOLLErO NOpPSAKa.

Pewas urpy #10, Mbl NOAYYMIM K/KOYEBOE YpaBHEHWE, KOTOPOE OMMUCbIBAJIO MOPOr Xi
ANA urp 6e3 yek/pensa.

(1-a)=x[1+a+R2-a)1-a2)]

Ham cnegyetr HEMHOro CKOpPpeKTMpoBaTb OAHO YpaBHEHME, 4TOObl OTpasuUTb
CNeyLWwyo pasHULY MeXay 3TUMKU ABYMA UrpaMu:

Y2 = RXq
Ecnm To4yHee, UBMEeHNTCA 3HaYvYeHne R v ToNbKO.

TakMM 06pasoM, Mbl MOXKEM YTBeEpXAaTb, YTO B O6LEM BMAE ypaBHeHue 17.12 Bce
elle B cune. Bce, 4To Ham HyKHO Tenepb ceNaTtb - 3TO HaMTK 3HayeHne R AN HOBOM
Urpbl.

O6patumca npumepy 16.4 - Tam npu 6GaHKe, CTpPeMAWMMCA K OECKOHEYHOCTM,
3HAYEHMA A CTPEMMAMCH K Hyto. B ToM urpe nopor y, 6bin paBeH 1/,, Takxke KaKk U X;
(/2. WHbIMM cnoBamu, 3HaveHWe R coctaBnsano !/,. Ucnonblya 3TOT pesynbTtar B
¢opmyne Bbiwwe (NpU A U A; CTPEMALLMXCA K HYJIH0), Mbl TaKXKe MONYYUM Xq = 1/,.

B urpe c oagHol cTaBKoM R 6bi/10 paBHO HYJ/H0, MOCKOJIbKY NOpora Y, He CyLleCTBOBasIO.
B Takom cnyyae x; paBHoO (1 - a)?/(1 + a). MIMeHHO TakoM OTBET Mbl M MOJYYMAM ANSA

[0,1] mrpbl #9.

Ho BepHeMcs K HalleMy TeKylemy npumepy. 18 Tex, KTo CMOr MOHATb BCE BbIKAAAKM
M3 NpeAapblayLMX peLleHuit, He COCTaBMT Tpyaa NpeAnooKnTb, YTO:

X3# - X* = a3X3

Pasmep n-om o6nactu 6necda AO/KEH COCTaB/ATb d, OT COOTBETCTBYIOLEM B3Jb0
obnacTtu

x3# = (1 - dz)xq
Korga Mbl genaem n-bin pel‘/'13 Ha B3J1lbl0, HaM cneayeTt ypaBHMBaATb pe-pef/'13 (nnm

Aenatb OTBETHbIM pe-pei3) ¢ (1 - dn.) M3 AManasoHa N-oro persa, MOCKOJIbKY B
MPOTMBHOM CJly4ae OMMOHEHT CMOXKET 3KCMJyaTUpoBaTb Bac CBOMMM 61ed peisamu.



Be3spasnnume B TOYKe Yy, (NepBbiM MNOpPOr, Ha KOTOPOM paccMmaTpuBaemas Mrpa
oT/imyaetca ot [0,1] urpol #6):

X2* - y2 =Yz + (P + 3)asxs

Ecav urpok Y caenaeT Basibio peis, Korja pyKa ero onnoHeHTa HaxoAMTcs B npeaenax
OT Y2 A0 X2*, TO OH BbIMrpaeT ogHy cTaBKy. OAHaKO OH NoTepaeT O4HY eAUHULY, eCU Y
urpoka X oKarKeTtca pyKa ydwe, 4em y;, 1 (P + 3) eamHud, ecam vrpok X caenaet
6ned pe-pens c pykamu xs# - Xp*.

Pelas 3T0 ypaBHEHME NOJYHMM:
(1 - az)xq - azxz = 2y; + (P + 3)asxs
3aMEeHMM BCE  Ha COOTBETCTBYIOLME UM BblpaXKEHMA:
x1(P + 2)/(P+ 3) = 2y, + x3(P + 4)/(P+ 5) (17.14)

JT0 ypaBHEHWE 6e3pasnuma 6yeT MOBTOPATbCA Yepes Ka/ible ABEe CTaBKWU. MHbIMM
c/ioBaMH, ypaBHEHME 17.14 aBnaeTcA 4aCTHbIMMK clydaeM 414 nocnejgoBatesibHOCTU
I'IOpOFOB Xn, yn+1, Xn+2 N TaK ,Cl,aflee.

Mbl MOXeM BOCMO/Ib30BaTbCA YKE PACCMOTPEHHbBIM PaHEE MPUHLMIOM, YTO KaK TOJIbKO
OZIMH 13 UrPOKOB AenaeT BTOPOM peMs, urpa CTaHOBUTCA abCOMOTHO CUMMETPUYHOM B
NJlaHEe COOTHOLLEHMIM Pa3/IMYHbIX MOPOroB (C MOMPaBKOM Ha BO3pacTaloWMi pa3smep
6aHKa). EcTecTBeHHO, 3Ha4YEeHMA CaMMX MOPOroB GyAy OT/IMYATBLCA, MOCKOJIbKY KaKblM
pa3 Mbl 6yleM MCMNO/b30BaTb MY/IbTUMIMKATOP, MAEHTUYHbINA YKE 3HAKOMOMY HaM I,
OZIHAaKO C pOCTOM pasMepa 6aHKa 3HaYeHWe 3TOro MyJbTMUIIMKATopa TaKXe 6yaeT
MeHATbCA. B cuny 3ToM 3aBMCMMOCTU Mbl ByileM HasbiBaTb ero Ry. Torga nosnyyumm:

Y2 = Rpxq

X3 = Rp+2y2

Y4 = RpeaX3
U TaKk ganee

lpou3BeaeM COOTBETCTBYIOLME 3aMeHbl B ypaBHEHMK 17.14:
X1(P+ 2)/(P+ 3) = 2RpXxy + (RpRp+2x%1)(P+ 4)/(P+ 5)

MoslyYMM ypaBHEHME, HE3aBUCALLEE OT Xi:



(P +2)
_ P+3)
P (Rys2)(P+4)
2+ 55

JTO PpEeKypCMBHOE YpaBHEHME, OMMCbIBAKOLLEE 3aBUCMMOCTb MEXAY COCeAHUMM
3Ha4YeHMAMM Rp. YTOGbI HAMTM KOHKPETHbIE 3HAYEHMA MYJIbTUMIMKATOPA, Mbl MOXEM
BOCMO/Ib30BaTbCS  C/IeAYIOWMM  CBOMCTBOM: NpuM  6aHKe,  CTpeMAlMMca K
6eCKOHEYHOCTH, R, CTPEMUTCA K r (B TaKOM CJlyHae Mbl MOJYHYMM Ty XKe camylo Urpy 6e3
dongoB, KOTOpPY Mbl paccmaTpuBain B npumepe 16.4). 3Ha4MT, Mbl MOXKEM BblGpaTb
MPOU3BOJIbHO GOJIbILOE 3HAYEHME N, MPUPABHATb BCE K V2 - 1 U HAMTU HYXKHbIM HaM
pa3mep 6aHKa. K cyacTblo, 3TO peKypCMBHOE YpaBHEHWE CBOAMTCA K ONpeaesieHHbIM
3HaA4YEeHUAM A0CTAaTOYHO ObICTPO.

Kak TO/MbKO Mbl MONYYMM 3HaYeHWe R,, Mbl JIEFKO CMOXEM oOnpeaenTb TOYHOe
pacnosioXeHWe Kaxzoro M3 TMoporoB, MCNONb3yA YypaBHEHME [ANA Xq, a 3aTem
KOppeKTUpysa pesyabTaT C nomouwbio Rp. Kak M 06blMHO, o6bnactn 6neda 6yayT
coceAcTBOBaTb C 06/1aCTAMM KOla, a Te, B CBOK o4vepedb - C 061aCTAMU B3JIbIO
pen3oB.

Hy»HO 3anoMHUMb

e [0,1] urpbl NoAxoAAsT ANA PAcCMOTPEHMS [AOCTATOMHO CJIOXKHbIX CUTyaUMH,
BKJ/Il0Yas YeK/pen3bl, 6ECKOHEYHbIE pel3bl U T.M.

e BHe 3aBMCMMOCTM OT CJ/IOXKHOCTM MIpbl K/IOYEBLIMM MapamMeTpaMMu ABAAITCA
B3/Ibl0 AManasoHbl. KaxAoMy M3 HMX COOTBETCTBYET HeKMM 6sied AuanasoH, a
TaKXXe 06/1acTb 6sied peli3a, KOTOPY MOXKHO OMpeaesinTb, COOTHEeCA pasmep
6aHKa C B3/1bl0 AMANa30HOM.

e B wurpax 6e3 u4eKk/peir3a CylLIeCTByeT PpEKYpPCMBHas 3aBUCMMOCTb MeEXIY
nocsieioBaTe/IbHbIMU MOPOramm 060MX YHAaCTHUKOB: X1 - >V, - > X3 U TaK Aanee.

e B urpax c uek/persom nogobHas peKypcMBHas 3aBMCMMOCTb HabJsofaeTcs
TONbKO A1 NOPOroB Mrpoka Y.

e Ec/M Ball ONMOHEHT MOr cAeNlaTb CTaBKY, HO Mpeanoyes el YeK, TO Bbl AOJIKHbI
6eT Ha B3JIbl0 CO BCEMM PYKamM, C KOTOPbIMM OH 6bl MOCTaBUA CaM, a TaKkKe C
MOJIOBUHOM €ro AuanasoHa Kosna (Npy YCNOBUM, YTO OMMOHEHT HE MOXKET
Aenatb pens, ToJIbKO KON Un ong).



(naBa 18
LleHa nMeeT 3Ha4veHue: Bo3pawaemcs K [0,1] urpam

B Havane 3TOM KHWUIM Mbl OrOBOPUIMCb, YTO He O6yaem npeanpuHMMaThb
6ECCMbIC/IEHHbIX MOMbITOK pelnTb Nnokep. CKopee, Mbl XoTeIM 6bl COCPeA0TOYMTbCA Ha
M3YyYEeHMM OTAENbHbIX AaCMEKTOB MUIPbl, YTOBbI MONYYMTb Jlyyllee NpeAcTaB/IEHME O TOM,
KaK pas/iMyHble AEeMCTBMA MOryT MOB/AMATb Ha Hally CTpaTeruo (ONTMMasbHY MM
3KCMNYaTMPYHOLLYIO).

[0,1] urpbl Kak Henb3s ayylle AeMOHCTPUPYIOT 3TOT MOAXOJ - B paMKax TPeTbeW YacTu
Mbl  pacCMOTpenM  JABeHaguaTb  pas/IMyHbIX  MPMMEPOB C  MCMNOJIb30BaHMEM
pacnpegenenus [0,1], KaxkAabl M3 KOTOPbIX MMEN YHWUKAJIbHYIO CTPYKTYpPY CTaBOK M
Habop npaBun. /o 3TOr0O MOMEHTa Mbl He 06palla/iM BHMMAHMA HM Ha 4YTO KpPOME
ONTUMAaJIbHbIX CTpaTerMi, a TaKXXe MEeTO/I0B, KOTOopble MO3BOSAAM 6bl HaM PELIMTb
NIIO6YI0 NOA0OHYI0 UTpY.

OAHAKO BaXKHOM YacCTbl0 aHaAM3a ABNAETCA OMpefesieHUe LeHbl Mrpbl. Mbl yxe
roBOpU/M B Havyane 3TOM INaBbl, YeHoU u2pbl Ha3blBAaETCA OWAAHWE OAHOro M3
MIPOKOB MPW YC/NIOBUM, UYTO 06a YyYaCTHMKA C/eAyl0T ONMUMAJ/IbHbIM CMPAame2usM.
Kak npaBumiio, UM OKasbiBaeTCs MrpoK Y, TMOCKO/bKY MOYTM BCe 6€3 MUCK/YEHUS
MOKEPHbIE UrPbl AAIOT MPEUMYLLECTBY UMEHHO MIPOKY, KOTOPbIM HaX0AMTCA B NO3ULIMM.
JIorMYyHO NpeanoioKUTb, YTO B MOJABAAILWEM 60/bLIMHCTBE C/ly4aeB €ro LeHa MUrpsbl
OKayXeTcs HeoTpuuaTesbHOM. B 3TOM rnaee, Kak M paHblue, Mbl 6yemM UMeTb Aeno C
3KC-IOYJayH B3/bl0 (€C/IM HE CKa3aHO MHoe). TaKKe Mbl 6yaeM MCnonb3oBaTb 6YKBY G
ANt 0603HAYEHUS LIEHbI UrPbl, MPUYEM HEBAXKHO re: Ha KOHKPETHOM OTpe3Ke, 60 Ha
BCEM 06/1aCTH onpeeNeHnsa Urpbl.

[Ana BblYMCNEHMA UEHbl Urpbl Mbl BCErga MOXKEM MpUMOErHyTb K meToay nepebopa -
AOCTATOYHO OMpeAeNnTb BEPOATHOCTU ANS KaKAOM M3 BO3MOXKHBIX PYK YYACTHWMKOB,
HaMTU MX CTpaTerMu, a 3aTeM WM MaTeMaTMYeCKoe OXMAaHMe. 3a4yacTyio 3TO
OKa3blBaeTCA BECbMa NMPOCTbIM U AEUCTBEHHBIM CIOCOGOM pELLEHMSA NMPUMUTMBHBIX UIP,
Kak Hanpumep [0,1] urpa #1 (npumep 11.2).

Pyka vrpoka X | Pyka urpoka Y | BepoatHocTb | Ucxop | OxxupgaHue
[0, 1/5] [0, 1/5] Y4 0 0
[0, 1/5] [/ 1] Y4 0 0
[Y/5, 1] [0, 1/5] 4 H + 1/
[/ 1] [/, 1] "/ 0 0
Cymma +1 / 4
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PucyHok 18.1 - LieHa urpbl ana [0,1] urpsl #1

34ecb ueHa Mrpbl (NonoBMHa Yauubl, 6e3 ¢osaoB) cocTaBaseT 1/4. Mbl  MoXKeM
MPUMEHUTb 3TOT METOA KO MHOMMM JPYrMM MpMMEpaM, KOTopble Mbl ycneau
pPacCMOTpeTb Ha CTpaHMuax 3ToM rnaBbl. OAHAKO YeM CNoXHee urpa, Tem 6Gonee
3aMyTaHHbIMW CTAHOBATCA BbluMC/eHMA. K cyacTbio, Mbl MOXEM BOCMO/1b30BaTbCA
HECKOJIbKUMM MOJIE3HbIMM CBOMCTBAMM OMTMMAJIbHBIX CTPATErnid, 4YTOGbI BbIYMCAATb
LIEeHY Urpbl AaxKe B CAMbIX CJIOXKHbIX C/Iy4Yasx.

JlaBarite paccmMoTpum cneaytowyto wurpy. [ycTb cTpaterna urpoka Y ocTaetcs
HEM3MEHHOM, CUYMTAaEeM ee ONTMMasIbHOM. Torja Mbl MOXEM BapbMpOBaTb CTpaTeruio
Mrpoka X, Npu 3TOM 3Hasl, YTO OH HMKaK HE CMOXKET Y/yYLIMTb CBOE OXMAAHME.

lpumeyaHue om nepesodyYUKa: ABMOpbl KHU2U Ve He pa3 npubez2anu K
¢uKcuposaHur cmpameauu u2poka Y - Mbl yxe nodpobHO paccmompesiu 3mom
memoOo 8 00HOU U3 NpedbIdyuux 2/1a8 (8 KOMMEHMAPUSX K peweHUsIM).

CMbIC/T 3TMX MaHMNyNAUMM CO CTpaTerMsiMM COCTOMT B cneaylowem. Ana pyk, c
KOTOPbIMM MIPOK X OKa3blBaeTCA 6e3pas3/IMyHbiM K Bbl6OpY AEMCTBMA, Mbl MOMKEM
BbIGMPATb Ty JIMHMIO, KOTOpas Jlydlle BCEro NoAaxoAuT ANA onpefeneHus LEeHbl Urpbl.
MpuvyeM 3TO He 3HAYMUT, YTO MIPoK X MOXKET Wurpatb MO TaKOM CTpaTeruu
HEMOCPEACTBEHHO 3a CTOJIOM - Torga MWrpoky Y He COoCTaBMT TpyJa €ro
3KCNyaTUpoBaTb. BaxXHO MOHMMATb, YTO HalleM Lenblo ABNAETCA pacyeT LeHbl Urpbl, a
He MOMCK ONTMMaJIbHbIX cTpaTerni. MocneaHUM Mbl 3aHUMAIMCb HA MPOTAXKEHUM BCEM
rNaBbl.

O6paTUMCA K MrpaM Ha NoJIHOM yauue:
[0,1] wurpa #4 (npumep 15.1) Oblna CcKopee HEGONbLWMM 3SKCKYPCOM B TEOpUIO

NYAOMaHMU, YEM CEPbE3HbIM MHCTPYMEHTOM A/ aHa/M3a MOKEpPHOM cTpaTermu. Mbl
Cpasy CMOM/M OnpeaenvTb LEeHy Mrpbl AN 3TOro Cayyas, MOCKOJIbKY KaxKAblM M3



MIFPOKOB 6blN1 06513aH BK/1aAblBaTb AEHbIM B GaHK C abBCOMOTHO /1060M pYKOM. IKC-
woyzayH oxuaaHue coctasnsano 0.

[0,1] urpa #5 (npumep 15.2) - urpa 6e3 onaos, HO UIpoK Y MOr cenlaTb peir3 CTaBKU
CBOEro OMMnoHeHTa. Mbl NOAYYMAM Cneaytolee pelleHme ans 3ToM Urpbl:

X1 = 1/2
y1 = 3/4
y2 = 1/4

Mbl mMoxem nerko nocumtatb G, 3adMKCMpoBaB cTpaTermio mrpoka Y. Tak, urpas
NMPOTUB ONTMMAJIbHOM CTpaTErmm, UrPoK X MOXKET IM6o AenaTb YeK, IM60 NoCTaBUTb C

PYKaMMU MeXay 1/ 4 M 3/ 4 V1 MOJIy4NTb OZIHO M TO K€ MaTemaTnyeckoe oxuzaque. Eciu
OH CTaBMT, TO MoOJyYyaeT OAHY eAMHMLY B3J/Ibl0 OT PYK Mrpoka Y Mmexay 3/4 M1, HO
TepsieT eIMHULLY NPOTUB BCEX PYK M3 AuanasoHa ot 0 J10 1/4 (MO CpaBHEHUIO C YEKOM).

7 NOCKOJIbKY OXMAaHUWE OT 6eTa M YeKa Ha 3TOM oTpe3Ke 6yp,eT OJMHaKOBbIM AJ1A
UIrpoKa X, Mbl MOXEM yTBEpX4aTb, YTO MaTEMATU4YECKOE OXMJaHNE UTPOKa Y cocTaBuT

+ 1/4, €C/IM pyKa Urpoka X HaxoAMTCA Ha OTpe3Ke [1/4, 3/4].

Pyka vrpoka X| Pyka urpoka Y| BepoATHOCTb Ucxop OxunpgaHue
[0, 1/, 1 [0, 1/,] Y16 0 0
[0, 1/,] [1/4 1] 3/16 - /16
[1/4,3/4] [0, 1] 1/2 +1/4 +1/8
[3/4 1] [0, 3/,4] 3/16 +1 +3/16
[3/4, 1] [3/4, 1] Y16 0 0
Cymma + 1 /8
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PucyHok 18.2. UeHa urpbl gna [0,1] urpbl #5

TakvM 06pasoM, LieHa Mrpbl C ABYMSA CTaBKamM 6e3 YeK/pens3oB COCTaB/seT 1/8. 7
OTHI0Ab He mano! [aBanTe NOCMOTPMM Ha 3TO C 60J/iee 3HAKOMOM BaM CTOPOHbI.

Korga Mrpok X AenaeT CTaBKy, €ro OMMOHEHT cCAenaeT peis 1/ 4 Pas, W ypaBHseT BO
BCEX OCTa/IbHbIX C/lyyasX, TaKMM 06PasoM, B CPEIHEM OH BJIOXMT B 6aHK (5/4)( 1/2)
M 5/8 eauHMLbl. Korga urpok X fenaet yYek, Urpok Y BIOXKMT B 6aHK OZIHY CTaBKy B
3/4 c/ly4YaeB MU (3/4)(1/2) = 3/8 CTaBKU. MHbIMM CNOBamMM, B CpeaHeM Mrpok Y

BHecCeT OoJHY CTaBKYy 3a pa3jady, U BblUrpaeT 1/8 - €ro nNpemMmyuecTtso cocCrtaBadeTt
12.5%!

MpMynHa CTO/Ib OFPOMHOMO MpeuMyLlecTBa HaxoAMTCA MCKIOYMTENIbHO B MO3MLUMM.
PaccmaTprBaeMas mMrpa nosIHOCTbIO CUMMETPUYHA 3a UCKJIYEHUEM TOro, YTO MIrpoK Y
NPUHUMAET peleHne nocnegHuM. Kak Bbl MoXeTe BMAEeTb, B MOKepe no3uuma
AENCTBUTENIbHO MMeeT ueHy. K c/oBy cKasatb, 34ecb Mrpok X 4yBCTBYeT ce6s
HeCKo/IbKO 60n1ee KOM@OPTHO, YEM B Urpax Ha NOJIOBUHE YAULbI - TaM Y HEro He 6bi10
HMKAKOro Bbl6opa, KPOME KaK AeslaTb KOJI1 CO BCEM AMana3oHoM. osBneHne HOBOM
CTpaTerMyeckom BO3MOXKHOCTM Y OMMOHEHTA AOCTATOMHO A0POro 060LWI0Ch UIPoKy Y -
OH MOTEPSN MOJIOBMHY CBOEr0 OXMAAHWUA (MO CPaBHEHMIO C UIpoM, rae MUrpok X 6bi
06A3aH caenaTb YeK).

Mbl MOXeM elle 60/blie CABMHYTb 6anaHC (Tak YTO CUTyauMAa CTaHET HECKOJIbKO b6mxKe
K peasibHOMY MMOKepy) B CTOPOHY MUrpoka X, npefoCcTaBUB €MY BO3MOXXHOCTb JenaTb
yek/pens. Urpa #7 (npumep 16.4) Mano Yem OTMYaEeTCA OT urpbl #5 (Mpumep 16.2).
UHTyMUMA MOXET BaM MNOACKa3aTb, YTO OXMAaHWE MUrpoka X B 3TOM C/lydae OKaXKeTcA
KaK MMHMMYM He XyXe.



JlaBariTe nNpoBepuM, TaK JiM 3TO. PelleHue ANA pacCMaTpUMBaEMOM WIpbl BbIrNAAeno
cneayowmm o6pasom:

X1 = 5/9
y1= 2/3
X2 = 1/9
=1
Y2 /3

M cHoBa Mbl 6yEM CUMTATb, YTO MOPOrU UrpoKa Y HMKAK HE M3MEHSATCS.

Koraa pyka mrpoka X HaxoAMTCsl HWMXKe nopora 1/3, Mbl 3HAaEM, YTO BHE 3aBMCMMOCTM
OT TOro, YTO OH 6yAeT AenaTb, ABE CTABKM BCErAa OKaXyTcA B 6aHKe, eC/M pyKa ero
OMMOHEHTa TaKXe NeXMT B uHTepBane oT 0 Ao 1/3. Urpok X MoslyuyuT B3/blO OT
yek/peMsa (N0 CpaBHEHWMIO CO CTaBKOM), €C/IM pyKa Mrpoka Y OKasbiBaeTcs B
AuanasoHe [1/3, 2/3,], HO TepsieT 3TO CTaBKY, €C/IM Yy OMNMOHEHTa pyKa 6yaeT mexay

2/3 M 1. TakuM 06pasom, Urpok X 6e3pas/IMyeH K 4YeKk/pensy Mam 6eTy Ha Bceu
o6nactu [0, 1/3].

lMpumeyaHue om nepesodyuka: Mbl cqyumaem, 4mo u2pok X 6e3passiuyeH,
NOCKOJIbKY €20 0XXUJaHUe HUKAK He MeHAemcA.

C OpyroM CTOpOHbl, Kora pyKka Mrpoka X 6yaer Mmexay 1/3 7 5/9, OH noTtepsieT

BO3MOXHOCTb JenaTb Npu6bIJIbHbIE YEeK/pel3bl M3-3a  JOMOJIHUTE/IbHOM CTaBKM,
KOTOPYIO OH MPOMrpaeT NMPOTUB XOPOLUMX PYK OMMOHEHTA. 3HAYUT, €My CTOMUT MPOCTO

CTaBMTb CO BCEM 3TMM AuanasoHom. C PyKaMun Xyxe 5/9 UIrPpOK X caenaet YekK.

Mbl MOXXeM 3aHOBO OLEHUTb peweHune wurpbl, npegnosarad, 41O MIPoOK X 6y,£|,eT
cnenoBatb Takom CTpaTermm:

e beT c pyKamu siydlie, Yem 5/9

e YeK M KO C pyKamM XyKe, YeM 5/9.

JTa cTpaTterna MMeeT TOYHO TaKoe e OXMAaHWe, KaK «HacToAwas» OonTMMasibHas
cTpaTermsa urpoka X npoTmMB ONTMMasibHOM cTpaTermm urpoka Y. B cBoto oyepesb, ecnm
6bl CTpaTerus Urpoka Y He 6bina MKCMPOBAHHOM, OH Gbl MOI Ha4aTb 3KCMJ/yaTMPOBATb
CBOEro OMNMoHEeHTa.



Pyka vrpoka X| PyKa urpoka Y| BepoATHoOCTb Ucxopn OxunpgaHue
[0, 1/31 [0, 1/31 g 0 0
[0, 1/3] [1/3» 1] 2/9 i '2/9

[1/3r 5/9] [0) 1/3] 2/27 +2 +4/27
[/, 5/9] [/, 5/9] /81 0 0
[/g, 1] [0, /1 20/g1 + +20/61
[5/9, 1] [5/9» 2/3] /a1 +3/4 +1/27
5/ ,1] /3, 1] a7 0 0
Cymma +1/9
1
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LleHa 3ToM wMrpbl cocTaBnseT 1/9, YTO Ha 1/72 Nyywie AnA urpoka X, 4em B
npeabiaylien urpe. Ha caMom gene, Korga Mbl pellany 3ToT NpUMMEP, Mbl AyMasu, UTO
LEHHOCTb YeK/peM3a Ana urpoka X 6yAeT ropasfo Bbille - B paloOHE MOJIOBUHDI
MCXOJHOM LEHbl Mrpbl. B peanbHOCTM e 3Ta cTpaTerMyeckas BO3MOXHOCTb He
OKa3blBaeT 60/IbLLOro BAMAHMA HA CTpaTermio urpoka Y. IeMcTBUTENbHO, OH HAYMHAeT
Aenatb YyTb 60/1€e Ny30Bble pel3bl M YyTb 6osiee TaMToBble 6€Tbl, HO 3TOr0 BCE PaBHO
HeJ0CTaTO4YHO, YTOObl HMBEIMPOBATbL €0 MO3ULMOHHOE NPEUMYLLECTBO.

MocneaHue ase wrpbl 6e3 (onaoB, KOTOpble Mbl PAacCMOTPENM, AaBa/iM MIrpoKam
BO3MOXHOCTb Jle/1aTb 6ECKOHEYHOE KOJIMYECTBO peM3oB. UTo6bl MocuMTaTb LEHy ANA
Urpbl U3 npumepa 16.3 (rae eule He 6bi10 YEK/per3oB), Mbl MOKEM BOCHMOJIb30BATHCS

PucyHok 18.3. LeHa urpbl ana [0,1] urpbl #7

€€ CMMMETPUYHOCTbIO nocne BTOpOﬁ CTaBKM. PelueHune 31on Urpbl BbIr1A4€10 TaK:



X1 =1/(1+2r)

Xn = h-1X1 (419 HEYETHbIX N > 1)
y1 = (1+71) X

Yn = -1 Xq (ANA YeTHbIX N > 1)

/laBaliTe pacCMOTPUM HECKONIbKO AMana3oHOB, HauYMHasi C cCaMblX C/labbix. MaTpuua
BbiM/JIaT B HalleM Cayyae OyaeT BbIrNA4eTb CAeayllwmm o06pa3oM (PyKM Mrpoka X
CBepxy, Urpoka Y - cnesa):

[0’ X1] [X1’ Y1] [y1’ 1]
[0, X4] | * (cM. HUKe) +1 +1
[x1, y1] -1 0 +1
[y1y 1] -1 0 0
1
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PucyHok 18.4. LeHa urpbl ana [0,1] urpbl #6

Mbl oTMETMAM 3BE340YKOM 06/1aCTb, FAe y 060MX MIPOKOB OKa3blBaeTCA pyKa CTaplue
X1, MOCKOJIbKY NOCYMTaTb €€ OXMAaHME HAMpPAMYK He MPeACTaB/IAETCA BO3MOXHbIM,
BeZlb OHa BKJ/IlOYAaEeT B Ce6A NPOU3BOJIbHOE YMCJIO NOPOroB (C pPas/IMYHbIMU pasMepamu
BbIMIpbIllA Ha KaXAOM M3 HWUX). ECTECTBEHHO, Mbl HE MOXEeM OLEHUTb BCHO
6GeCKOHeYHyl nocjsefoBaTe/IbHOCTb MoporoB. BmecTo 3Toro, npeacrasbTe CUTyauMio,
Korga y oboux MrpokoB byzeT pyKa u3 uHTepsana [0, x¢]. Mony4ymMm BCroMoraTenbHyto
urpy (rae urpok X genaert 6er).

MycTb g - oXuAaHUE Urpoka Y B 061aCTH, MOMEYEHHON «*». B HEM Mbl UMEEM:



Pyka vrpoka X| Pyka urpoka Y| BepoatHocTb | Ucxop| OxupaHue
[y2, x41] [y2, x4] (X1 - y2)* 0 0
[y2, X1] [0, y2] (y2)(X1 - y2) +2 | 2y2)(x1 - Y2)
[0, y2] [y2, x1] (y2)(X1 - y2) -1 -(Y2)(X1 - y2)
[0, y2] [0, y2] y2* g -gy2"*
0.7 ¢
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PucyHok 18.5. LleHa urpbl gnsa [0,1] urpbl #6 B noMe4eHHOM 06/1acTH

Mocne elle ogHOro pelsa 3Ta Urpa CTaHOBUTCA MAEHTUYHOM Urpe #6, 3a UCKIYEHMEM
Toro akTa, YTO Tenepb CUTyauMs MOMEHSNACb Ha 06paTHyl. Y 060MX MIPOKOB eCTb
HEKMe PYKM M3 3a[laHHOrO0 MHTEpBasia, M UIPoK, CAENABLUMM MOCNeAHMM pen3 MMeeT

oXuaaHue -g.

Tenepb HaMAeM 3HayeHMe g:

g = ya(X1 - y2) - gy2?

g = rxy(x1 - rx3) - grix;®
gl,r2x12 + 8= IXq(Xq — rxy)
gri+g=r-r

g(1+r¥) =r - r?
g2(1-r)=r-r
g=r/2

Takum 06pa3oM, oXKuAaHMe AN 061aCTH, rae Y 060MX MIPOKOB OKa3blBalOTCA CMJ/IbHblE

PYKM, cocTaBnseT r/2.



BHeceMm 370 3HayeHMe B MCXOAHYIO MaTpuuy.

[0, x4] [x1, y1] [ys, 1]
[0, x4] r/2 +1 +1
[x1, y1] -1 0 +1
[y1, 1] -1 0 0

MocunTaem MaTeMaTHMyeCKoe oXxuaaHune A BCEN Urpbl:

<Y> = (1-y1)(yr - X1) + rx:2/2
<> = (1Y + r(M/g)
<Y> = 1/16 +1/8

<Y> = 0.11428

Mbl MOXKeM CpaBHUTb NOJIyYEHHOE 3HaYeHue C 1/8 , LEHOM NEpBOM Mrpbl, KOTOPYH Mbl
pa3obpasM B 3TOM rNlaBe (ABe CTaBKM, 6e3 4yek/pensa). O4YeBMAHO, 4YTO MIpoK X
BbIMIPbIBAE€T OT BO3MOXKHOCTU CAenaTb OTBETHbIM pe-peM3, OAHAKO B/IMSHME KaKAoro
noc/aeayloLero pemsa Ha obliee oXXMaaHWe OT Urpbl ByeT CTAHOBUTLCA BCE MEHbLE.
Mbl MOXKEM Y6EAMTHCA B 3TOM, NOCUMTaB NOpor Xz = r>/(1 + 2r) = 0.09384. Y1o6b! UrpoK
X CMOr nocTaBuTb B 6AaHK TPETbIO CTABKY (C PYKOM Jyylle X3), Y €ro OnroHeHTa A0JIXKEH
OKaszaTbCA AManasoH Yz, YTO MPOM3OMAET /Ulb 22% pa3. 3HAYMT, BEPOATHOCTb TAKOro
Mcxoga cocTaBaifaeT BCEro 2%.

MocnegHAA U3 pelleHHbIX HamMuM urp 6e3 ¢ongoB No3sossAna yyacTHMKaM Jenatb
6ECKOHEYHOE YMC/I0 PEM30B, M MPU ITOM paspellana Mrpoky X NMpUMEHATb YeK/pens
(npumep 16.4). Hantn oxmnaaHue nrpoka Y Ham CHOBA MOMOKET PAaCCMOTPEHHbIN BbilLE
meToa.

B urpe c AByMa CTaBKamMM M 4YeK/per3om Mrpok X 6bla 6e3pas/iMyeH K YeK/peunsy M
CTaBKE CO BCEMM pyKaMM CU/IbHEEe Y,;. TO e caMoe OKa3blBaeTCA BEPHbIM U ANA
CNy4Yan c 6eCcKOHeYHbIMM pek3amn. Urpok X 6e3passiMueH K Yek/pensy U 6eTy mexay
NO6bIMM  ABYMA noporammn urpoka Y. Torga crpaternsa urpoka X 3HauuTeslbHO
ynpoujaeTcs:

X1 =Y
X3=Y3
... U TaK pganee.

Ans o6nactm, rae Amanas’oHbl 060MX MIPOKOB CTaplUe Yi, Mbl CHOBA OGHAPYKMBAEM,
YTO ee OXKMAAHME COCTaBAAET /2. Mbl NPM3bIBAaEM HALLMX YMTaTE/IeM CAMOCTOATE/IbHO
y6eauTbCA B TOM, YTO 3TO AEMCTBUTE/IBHO TaK.

Moslyyaem NpoOCTyo MaTpULy Bbinjiar:



[07 y1] [y1) 1]
[0’ Y1] r/2 +1

[y1) 1] -1 0

Bbluncnaem oxxmnaaHue Urpbi:

<Y> =ry;*/2
<Y>=r/4
<Y> = 0.10355

MosiBNeHME CTPAaTErMYeCcKoM BO3MOMKHOCTM «4YeK/peln3» CHOBA HE3HAYMTEsIbHO
YNIYYLIKMIIO OXMAaHWe urpoka X. [N CpaBHEHWMS, BO3MOXKHOCTb JieflaTb CTaBKY ypesana

OXMJaHue Mrpoka Y poBHO B/BOE, C 1/4 J10 1/8.

Mbl ewe BepHEMCA K COMOCTAB/IEHWMIO OXMAAEMbIX BbIMIPbIEN OT Pas/IMYHbIX WIp.
Hawewn cnepyrowen 3agaven 6yaeT onpeaenieHme LUeHbl Urpbl A0S CIy4aeB C KOHEYHbIM
pasmepom b6aHKa.

CaMbiM NpPOCTbIM MpeACTaBUTENIEM 3TOr0 Kjiacca urp 6bin npumep 11.3 - urpa Ha
MoJIoBUHE YuuUbl ¢ pongamu. PelleHne ans Hero Bbirnsaaeno Tak:

yr=(1-a)/(2-a)(a+1)
X1* = 2y1
1 - yo = ayq

31ecb Mbl 6yiem Ucnonb3oBaTb G, AN 0603HAYEHUS OXKMIAAHUA UIPoKa Y B pas3/IMyHbIX
o6n1acTaX cTpaTerMm, HauyMHas co cnabenwen (rae n = 0).

Koraa pyka mvrpoka X okasbiBaeTcsi B guanasoHe [0, y4], ero nydwen crpateruemn byaet
KONN - OH X BbIMrpaeT oAHYy CTaBKy NpoTuB 61edoB Mrpoka Y, HO NPOTMB B3J/1bl0 6eToB
He MONYYUT HUYeEro.

G
G

<X Ha [0, y4] >
.c[y,I

lMpumeyaHue om nepesod4vuka: OxudaHue 8 3mou obsacmu ompuyamesibHoe,
NOCKOJIbKY XOmMsA asmopbl U npusodfam ap2ymMeHmbl CO CMOPOHbI U2poKa X,
yeHa uepbl cHUmMaemca no OMHOWeHUK K u2poKky Y. 3Ha4yum, ecau u2poK X
o6,1a0aem Helimpa/ibHbIM OXUdaHUemM npomus 83/1bio 6emos Ha duana3oHe [0,
v1], u 8bluepbiBaem o0Hy cmasKy npomus 6s1epo8, mo u2pok Y UMeHHO 3my
cmasKy bydem npouzpbi8amb CO 8CemMu csoumu baepamu.

OxudaHue om 4ek/Kosana 915 uz2poka X npomus 83/1bl0 6€émos onnoHeHMa
6ydem Helimpa/ibHbIM, NOCKOJIbKY €C/lu duana3oHbl 060UX U2POKO8 pasHbl NO



cune (a Mbl paccmampusaem ciyyal, kKoeda pyka uzpoka X 6epemcs u3
uHmepsana [0, y:], U nockosbKy cmpameaus uzpoka Y AsiAemcA
¢dukcuposaHHol, mo oH bydem cmasume Ha B83/1bl0 makxe c [0, yi]), mo ux
oXXuodaHue 6ydem pasHO HYJ/t0, 8€0b HU OOUH U3 HUX He MOxem Bblu2pamb Ha
ducmaHyuu.

Korga pyka urpoka X okasblBaeTcA Ha oTpe3sKe [y1, Yo], OH CTaHOBMTCA 6€3pa3/IMYHbIM
K KONy unm dongy C Kaxaon us HuMx. OH BbIMrpbiBaeT CTaBKy MpoTMB 6s1edhoB, HO
npourpbliaBeT B3/bl0 6eTaM. Pa3 310 TaK, Mbl MOXEM CcuMTaTb, YTO OH Bcerga oyaet
CKMAbIBaTb CBOK PYKY (415 ynpoweHus pacyeToB). Toraa Urpok Y HMYEro He nosy4vaet
CO CBOMMM B3JIbl0 pyKaMW, HO BbIMrpbiBaeT 6aHK pasmepom P B ciyvae ycnewHoro
6neda.

Gq = <X Ha [y1, Yo] >
G1 = Pay1
G1 = (1- a)y,

Ecau ke urpoKy X nonanacb pyka B NpoMeXyTKe OT Yo 40 1, OH Bcerga byaet genatb
dona, otgaBaa 6aHK CBOemy OMMOHEHTY. Urpok Y, B CBOW oyepeab, B CpeaHeEM
BbIMrpaeT MoJ0BMHY 6aHKa C pyKaMW M3 TOro K€ MHTepBana (MOCKOJIbKY pyKa XyxXKe,
YyeM Yy UrpoKa X Ha 3TOM MHTEepBasie Y Hero OKaxkeTcs pOBHO MOJIOBUHY pas):

Go = <X Ha [yo, 1] >
Go = Pay1/2
Go =y1(1- a)/2

YT06bl HAMTM LEEHY MIPbl, HAM HYXXHO YMHOXMWTb MOJIyYEHHble 3HayeHua Gp Ha AJIMHbI
COOTBETCTBYHLIMX UHTEPBAJIOB:

G =y1G2 + (Yo - Y1)G1 + (1 - Y0)Go
G =ys(-ays) + (1 -y - ays)(1 - @)y; + ays*(1 - @)/2

G=(1-a)ys- (2-a)(1+a)y/2 (18.1)

Mbl MOXEM YNpOCTUTb NOJlyYEHHOE BblparKeHWe, UCMOJIb3yA U3BECTHOE 3HayeHue yq (13
dopMmy bl Bbilwe):

G=vy:i(1-a)/2

B [0,1] urpe #9 (npumep 17.1) Mbl paccMaTpvBa/sM CTpaTeErmMm UrPOKOB Ha MOJIHOM
yamue. M CHoBa ANA HaXOXAEHMA LeHbl UTPbl Mbl MOXKEM NPUMEHWUTL TOT K€ aZITOPUTM.
B o6nactn [0, yi] oKa3blBaeTCA, 4YTO Y€K M 6GeT urpoka X 06s1a4alT OAMHAKOBbLIM
O’KMAAHWEM NPOTMB ONTUMAJIbHOM CTPATErUKM ONMNOHEHTA:



Pyka urpoka Y| <X, yek>| <X, 6etr>
[0, x4] +1 +1
[X1, y1] -1 -1
[y1, y1*] 0 -1
[y+*, Yol 0 0
[yo, 1] -1 0

PeweHune gna vrpoka Y Bbirnageno caeayowmm oopasom:

yr=(1-a)/(1+a)
Yo=(1+az)/(1+q)
yi*=1-a

Kak Bbl MOXeTe 3aMeTUTb, UIPoK Y BbIMIPbIBAE€T OAHY CTaBKY C pyKamu M3 0671acTy [y,
y1*] nocne Yeka urpoka X (No CpaBHEHMIO CO CTaBKOM), HO NPOMIpbIBAET B 061aCTH [Yo,
1]. Mbl MOXeM JoKasaTb, 4YTO 3TM 061acTM MAEHTUYHbI MO CBOEMY pa3mepy
cneayowmm o6pasom:

yi*-yi=(1-a)-(1-a)/(1+a)=(a-az)/(1+a)=ay;=1-vyg

Takum 06pasoM, C pykamu u3 amanasoHa [0, yi] Urpok X 6e3passiMyeH K 4eKky n bety
MPOTUMB ONTUMA/IbHOM CTpaTErMM OMMOHEHTA. ITO 3HAYMT, UYTO Mbl MOMKEM
MCMOMb30BaTb HAlIM BblBOAbI M3 Mpeaplaywiero npumepa. LleHa aTtoM urpbl 6yaeTt
MAEHTMYHA TAaKOBOM ANa urpbl #2 (npumep 11.3), eAMHCTBEHHOE OT/IMYME 3aK/I0YAETCS
B nopore yi.

Ucnonb3lyem ypaBHeHue 18.1:

G=(1-a)ys-(2-a)(1+a)y?/2 (18.1)
Ho Tenepb Mbl NOACTaBUM B HErO ApYroe 3HavyeHue yq:

yi=(1-a)/(1+a)

G=(1-a)*/(1+a)-2-a)(1-a)*/2(1+a) (18.1)
G=(1-a)?2-2+a)/2(1+aq)
G

=a(1-a)’/2(1 +a)

Urpa u3 npumepa 17.2 paspellana Aenatb pem3 ToJIbKO Mrpoky Y. Ans onpeaeneHus
€€ LeHbl Mbl MOXKEM MCMOo/b30BaThb caeaytolme G U3 Urpbl C 04HOM CTaBKOM:

G¢ = <X Ha [y1,Yo] >
G1= Pay1
Gi=(1-a)y,



Go = <X Ha [yo, 1] >
Go = Pay1/2
Go = y1(1 - (I)/Z

Yrto KacaeTca Gy, rae pyKa Mrpoka X oKasblBaeTcs B AuanasoHe [Yy1, Y2], Mbl 3HaeM, 4TO
€cnn oH 6yaeT Aenatb 6eT, TO UrPoK Y 6yAeT pemsuTb AO0CTATOYHO 4acTo, YTO6bI
cZienaTb ero 6e3pas/iMyHbIM K KoJINly. Banbto pensbl urpoka Y Bcerga 6yayT cTaplue pyK
M3 pacCMaTpMBAEMOro AuanasoHa, Tak YTO UFPOK X MOXKET NMLWb HaZ4eATbCA NooUTb
6ned. Mbl MOXeM CpaBHMTb OXMAAHWE Mrpoka X OT YEeK/Konna C OXMAaHMEM OT
6eT/KoNna ANA BCeX PyK B 3TOW 061acTu:

Pyka nrpoka Y <X, yek/konn> <X, 6et/konn>
[0, y2] +1 +2
[y2, yi] 0 0
[y1, y1*] 0 -1
[y1*, ya#] 0 -2
[y2#, yol 0 0
[yo, 1] -1 0

OnATb e, Mbl MOXeM MOKasaTb, YTO UIrpoK X 6e3pas/iMyeH K BblGOpy OAHOM M3
3TMX /MHMM. KaK Bbl MoXeTe MNOMHWUTb, OAHO M3 YypaBHeHMM 6e3pasnnuus,
COCTaBJIEHHbIX HAaMMU 418 3TOM Urpbl, UMeJIo BUA:

y1* - y1 = (P +1) (yo# - y1*) + (1 -yo)
B cnyyae 6eT/Konna Urpok X BbIUrpbiBaeT:

2 (yoff - Y1) +Y1* - y1- 2y2
Ucnonb3yem yKa3aHHOE Bbllle 3Ha4YeHUE Y1* - yq, MOJYYUM:

(P +3) (yaf - y1*) + 1 - Yo - 2y2=-y2 + Qyy
B cny4vae yek/Konna, Urpok X nonyyaert:

“(y2- 0) + (1 - yo) = -y2 + ay;
3HauuT Ha MHTepBane [y, Yi] Urpoky X 6yaeT BCe paBHO, YTO JenaTb: YeK/Konn,
6et/dona mnan 6et/Konn. Hebonblias 3ameTka ANA TeX M3 BaC, KTO cobupaeTtca
nopaboTaTb Haj peleHuem 6onee cnoxHbix [0,1] urp, Takoe mpolHoe 6e3pa3uyue
3a4aCTyl0 MOXKET COKpaTMTb KOJIMYECTBO YPaBHEHWMM, A TaKKe CYWECTBEHHO WX

YNpOCTHTb.

Mpowe Bcero Ham 6yaeT MCKaTb OXMAaHMe Mrpoka Y MpOTMB PyK Mrpoka X M3
3a/laHHOr0 AManasoHa, Korga nocneiHui Aenaet Yek U Koaa. B TakoM cayvae:



Gz = <X Ha [y, y1] > = Y2 - ay;

C pyKamu Ccu/bHee, 4YeM Yy; MIpPoKy X CTOMT urpaTb 4depe3 6et/konn. Torpga OH
nosly4yaeT HeMTpasibHOe OXMAAHME, €C/IM OMMOHEHT ByAEeT PeM3MTb Ha B3JIbl0, a TAKXKe
BbIMIPbIBAET OAHY M/IM ABE CTaBKM, KOrJa UrpoK Y ypaBHMBAET WM aenaet 61ed pems.
3HauUT, oXXnaaHMe Urpoka Y cOCTaBMT:

G3 = <X Ha [0, y2] > = (y1* - y2) - 2(y2# - y1*)
Gz =Yz - Yot - (Yot - Y1)

G3=yz- (1 -a)-(Izyz
Gi=(1-mm)y:-1+a

CknagpiBas B3BelLEeHHble 3Ha4YeHUnA G NOJTY4YUM:

<Y> =y,G3 + (y1 -¥2)G2 + (Yo - Y1)G1 + (1 - y0)Go
<Y> =y,G3 + (y1 - ¥2)G2 + (Yo - Y1)G1 + (1- y0)Go
<Y> = y7(G3 - G2)+y1G2 + (Yo - Y1)G1 + (1 - Y0)Go
<Y> = -(1-a)yz - a2ys” + (1 + a)yry2 + (1 - a)ys - (1 +a)(2 - a)y,*/2

Pewenne ana [0,1] urpbl #11 (Nnpumep 17.3, paspelleH YeK/pens, B GaHKe OCTanoChb
[iBe CTaBKM) GyAeT coBnajatb C peleHuem Ana urpbl 6e3 ¢ongos. MoOXHO AoKasaTb,
YTO MrpoK X 6e3spas/inyeH K 4Yek/pensy u 6et/konny B obnactm [0, y;], Toraa ueHa
Urpbl U3 npumepa 17.3 6yaeT cYMTaTbCs Mo ToM e dopmyne, 4to 1 B urpe #10 (Ho ¢
APYrMMM 3HAYEHMAMU Y1 U Y;). B pesynbTate Mbl MOJYYMM €elle MeHbllee OXujaHue
Aana urpoka Y.

MokanyM, 34ecb Ham CTOMT MpepBaTbCs, MOCKOJIbKY MPOLECC OnpeaesieHUs LeHbl Urp
yKe [JOJIXKEH Ka3aTbCA Bam BMOJIHE PYTUHHbBIM AE/I0M, @ METO/bl, KOTOPbIE Mbl ONUCaIN
BbllLE, MOMOrYT BaM HaMTH oxuzaHue ana nbom apyrom [0,1] mrpsl.

Ypoku [0,1] uep

Tenepb faBarTe nepenaem OT CYyXMX UMPP K OCMbICAEHMIO NONYYEHHbIX PE3Y/IbTATOB.
FpacMK HMKE OTpakaeT HEKOTOpble 3aBUCMMOCTM MEXKAY PacCMOTPEHHbIMM Bbille
Mrpamm:
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PrcyHok18.6. LleHa vrpbl gna pasamynbix [0,1] urp

Kak Bbl MOr/M 3aMeTMTb, HEKOTOpbIE Urpbl OKa3biBAOTCA NMLIb YaCTHbIMU CJlyYasamM
CBOMX 0o0Niee CNOoXHbIX aHanoroB. TaK, Hanpumep, urpa #1 - HM YTO MHOE KaK
npousBogHaa wurpbl #2. [JeWCTBMUTENIbHO, €C/M B MOCNEAHEM Mbl caefaeM 6aHK
GECKOHEYHO 6O0/bLUMM, TO NOJYYUM YCOBMA, CTPATErMIO, a TaKXKe LeHy (PaBHYO Hy/H0)
Ana urpbl #1. MNoaobHaa 3aBUCMMOCTb HAbAOZAETCA MeXay BCeMU Urpamu 6e3 ¢ponaos
M COBETYIOLMMM UM aHasIoram C KOHEYHbIM pa3Mepom GaHKa.

Kpome TOro, Mbl MOXEM BbIBECTM HEKOTOpble HOBble Wrpbl MNpPOCTO A06aBnAA
cTpaTerMyeckue asbTepHaTuBbl K CTapbiM. Hanpumep, urpa #7 naeHTU4Ha urpe #5,
OZIHAKO B HEM MUrpoK X MoslyyaeT BO3MOXKHOCTb AeslaTb YeK/pens. M ecnm Mbl CpaBHUM
OXMAAHUA UIPOKOB B KaX[OM M3 3TUX C/lyvaeB, TO eule pa3 ybeauMMCA B aKCUOME,
PAacCMOTPEHHOM HaMM B CAMOM Hadasie 3TOro paszena KHUMu:

Cmpameauyeckue asbmepHamusbl 061adarm HeompuyamesbHol UeHHOCMbHO.

Bo3bmeM, K NpUMepy, Urpbl Ha NONOBUHE YauLbl #1 1 #2. B nocneaHen mMbl paspewmam
Mrpok X Jenatb ong Ha CTaBKYy OMMOHEHTa, TEM CaMbiM JaB €My HOBbIM
CTpaTernyeckMi BbIGOP. JTO Cpasy K€ HaWJ/o OTpa)KeHWe B LEeHe Mrpbl (TO ecTb B
OXMAAHWKU MUrpoka Y) - oHa yMeHbluMacb. To e caMoe Mbl MOrn HabawaaTb U ANA
cnepylowmx nap:



Urpa #1 v urpa #4, rae urpok X noayyma BO3MOXKHOCTb fenaTb CTaBKy.
Urpa #4 v vrpa #5, rae urpok Y nosly4nn BO3MOXKHOCTb AenaTb peMs.
Urpa #5 v urpa #6, rae urpok X nosyyms BO3MOXKHOCTb Ae/laTb pe-pens.
Urpa #5 v urpa #7, rae urpok X nosyu4msi BO3MOXKHOCTb Ae/1aTb YEK/pens.

Bo Bcex aTmnx CJlydaAax Urpok, KOTOprﬂ noJly4m1i HOBYIO CTpaTerM4eCKyto BO3MOXKHOCTb,
yBeJiM4nBal CBOM O)KI/I,U,aeMbIl‘/Ii BbIUIPbILL.

BTopas MHTepecHaa 3aBMCMMOCTb npossaaetca B KoadpduuueHte r B [0,1] mrpax. B
peasibHOM NOKepe ero 3HavyeHue byaeT M3MEHATLCA Noj BAUAHUEM GIOKEPOB, UIpbl Ha
HEeCKOJIbKMX ynmuax M T.n. OgHako uaea o TOM, YTO Bbl AOJ/IKHbI AenaTb Ha puBepe
pen3 nNpMMepHo ¢ 41% OT AManasoHa CTaBKM OMMOHEHTA, €lle He pa3 NPUroAUTCA Bam
3a CToNaMM.

PaccmoTpum cnegytowyto urpy. MycTb Baw Apyr NpeaJsioXua CbirpaTb B pa3HOBUAHOCTb
Xongema, rae Kaxzabl MrpoK nosiyyaeT no ABe KapTbl, 3aTEM CAAKOTCA BCE TPU YauUpbI,
M Ha NocieAHEN M3 HUX MOXKHO AenaTb CTaBKU. MrpoK Y MoXKeT IMb60 NOCTaBUTb, IGO0
AOMTU A0 LWOyAayHa, a UFPoK X, B CBOK OYeEpesb, MOXET caenaTb YeK/pemns, npuyem
KOJIMYECTBO PEM30B B MOC/NEAHEM C/lyvae HMYEM He OrpaHMyeHo. Toraa onTMMasbHas
cTpaTerus Ans TakoM urpbl 6yaeT BbIrnsgeTb NMPUMEPHO Caeayolmm o6pa3oM: oauH
MFPOK MOCTaBUT C I CBOMX PYK, €ro OMMOHEHT CAenaeT peis C r’ pyK, Ha YTO MOAYYMT
pe-peuns c r v TaKk panee. Mpeanonoxum, 4To Ha cTosie nexar J¥ 9& 84 3¢ 2&. Y
KaXXJoro M3 y4aCTHMKOB pa3jayM MoXKeT oKasaTtbcA ogHa 13 1 081 pyk.

PyKka KoM6unHaummu Cymma
QT 16 16
T7 16 32
JJ, 99, 88, 33, 22 30 62
J9, J8 18 80
J3 vnv aBe napsbl xyxe 72 152
AJ, KJ, QJ 36 188
JT, J7, J4 60 248
A9-Q9, T9, 97-94 96 344
A9-Q9, T9, 97-94 96 440
OcTanbHble pyKu 641 1081

(1081)r = 448
(1081)r? = 185
(1081)r* = 77
(1081)r* = 32
(1081)r° = 13

OAHaKo 4TO6bl HAMTM HACTOALLYI OMNTUMA/IbHYHO CTpaTerMi AN 3TOM MIpbl, Ham
noTpe6oBanoch 6bl y4ecTb BCe GIOKEPbl, HEPAaBHOMEPHO pacnpezesieHHble PyKU U T.1.
M KOHEYHO Ke, Mbl HUKOr1a HE OTKAXKEMCA OT PEM30B C HaTCaMM.



C papyrod CTOpPOHbl, HAMAEHHble HaMM NPUOBAU3MTENbHLIE MOPOrM FOBOPAT O
CNeayiolWeM: NepBY0 CTaBKY Mbl MOXEM AenaTb C JIl06oM TpeTbel Mapon M nydule,
BTOPY!0 - € QJ M Aydlle, TPETbIO - C JIYYLMMM ABYMSA Napamu, YeTBEPTYIO - CO BTOPbIM
HATCOM, MATYIO - TOJIbKO C HAaTCOM.

MoxemM M Mbl MCNoNb3oBaTb 3TM pe3yabTaTbl B Mokepe? He coBcCeM, MNOCKOJIbKY
AENCTBMA HA Npeaplaylmx yaMuax M BbITEKAOWME M3 HMX AMana3oHbl MEHAT
pacrnpegesieHMe pyK Ha puBepe. Ho npaBmno 41% (ecnn Bawl OMMOHEHT He MOXeT
caenatb dong - Hanpvmep, 6aHK YyXKe CAMWKOM 60/blIOM) SBAAETCA BMOJIHE
NpUeMNEMbIM OPUEHTUPOM. B urpax, rae onnoHeHTbl UMEKT BO3MOXKHOCTb CKMAbIBATb
CBOM KapTbl, HaM NpPUAETCA CKOpPpPeKTUpoBaTb 3Ty umdpy A0 35% MAM OKOMO TOro
(MOCKONBbKY Mbl €lle NoJlyYaemM pems oT HaTCOB, HO 04 OT CA6eMLIMX KOMOMHALMM).

CTOUT OTMETMTb, YTO 3TOT NMPMMEP HE TO/IbKO MOKa3blBAa€T KaK MOXHO MPUMEHSATb
KO3(pDULUMEHT I 3a NOKEPHbIM CTOJ/IOM, HO U 3aTparMBaeT, BO3MOXKHO, Cambli r1aBHbIM
ypok B [0,1] urpax. Bce 3To Bpems Mbl pasgensnmM AuanasoHbl YHaCTHMKOB MIpbl Ha
Pas/IMyHble 30Hbl YMCTbIX CTPATErui, rAae Ha Moporax Mbl Hab/4ann 6e3paszimume K
BbI6OPY KOHKPETHOIO AeMCTBMS.

B Hawmx pacyeTax LeHbl Urpbl Mbl Moiaraam, YTo cTpaTermsa Mrpoka Y He M3MEHMTCS.
MpryeM Kak OKasasiocb, B GOJIbLUIMHCTBE B3JIbl0 06/1aCTel UrpoK X 6bin 6e3pas/iyeH K
BbIGOPY JIMHMM po3birpbllia. MHbIMM - C/I0BaMM, JaxKe ecau Mrpok Y creayet
ONTMMa/IbHOM CTpaTermm, €ero OMMOHEHT MOXKEeT MurpaTb MO CTpaTeruu, KoTopas
HECKOJIbKO OT/IMYAETCA OT ONTMMAsIbHOM (NMPU 3TOM HMYEro He Tepss). Mbl HasbiBaeM
TaKue cTpaTermm 2ubKuMu.

B T0 e Bpems, ecam Urpok X cneayet onTMMasibHOM CTpaTermm, To Urpok Y He umeet
npaBa AenaTb OWMOKKU - Aaxe eC/IM OH pPelnT He CTaBUTb C PyKaMM YyTb Jiydlle, Yem
Y1, OH Cpa3sy notepseT B OXuAaHunn. Takue cTpaTermm Mbl 6yemM HasbiBaTb CMpo2uUMu.
Kak npaswno, ctpatermm urpoka X B [0,1] urpax 6yayT rMGKMMM, MOCKONbKY AaxKe
€CJI1 OH 3abyZeT NOCTaBMTb C PyKamMM YyTb JIyylle, YeM ero nopor A/A CTaBKU, UrPpoK Y
3a4acTylo caenaeT 6eT cam (NpUYemM C LUMPOKMM AMana3oHom). OyeBMAHO, YTO ec/M
MrpoK Y caenaeT Takyl e OWMOKY, TO 3a Hero HWUKTO AeHbrM B 6aHK BHECTU He
CMOXeT.

Ecam Bbl OKa3a/MCb Ha MECTe UIpoKa, Ybsl CTpaTerns o6s3aHa 6biTb CTPOroM (YTO YacTo
C/lyyaeTcs NS BCEX YYaCTHMKOB pa3fauyM B peasibHOM MOKEpe), TO 4YTOobbl MrpaTtb
ONTUMaNbHO BaM MPUAETCA OYEHb CEPbE3HO MOAOMTM K BbIGOPY AMANas3oHOB ANA
KaxXJoM MHMKU. Hanpumep, Ha puBepe CTOMT OnpeaeMTbCs C rpaHMUaMM Kaskaom M3
obnacten, noAyMatb O TOM, UYTO Bbl COGMpaEeTeCb AefiaTb B OTBET HA peM3, a TaKxe
CKOJIbKO CTaBOK Bbl XOTUTE CAENaTb 6GaHK CO CBOMMM CUJIbHBIMM PYKaMM.

Kpome Toro, ctporme ctpaTermMu npeanonararT, YTo 3a4acTylo Mbl He 6yaemM urpaTtb Mo
CMELLaHHbIM CTPATErUAM C OTAE/IbHbIMM pYKaMM - TakKoe 6yaeT C/yvyaTbCs TOJIbKO Ha



noporax, pasZenslmx 061acT YucTom ctpatermm. OgHaKo, Kak npaBuio, Mbl 6yaem
Urpatb 6/IM3KME MO CUE PYKM B CXOXKEN MaHepe.

Take CTOUT OTMEeTUTb, YTO B cTpatermax anda [0,1] urp ¢ KOHeYHbIM pa3MepoM GaHKa
HEKOTOpble MOPOru CYLLECTBYIOT MCKJKYMTENBHO AN 6anaHCMpPOBKM  AManasoHa.
Hanpumep, KaxkaoMy B3/blo 6eTy AO/IKHO COOTBETCTBOBATb ONpeAeNeHHOe KOIMYeCTBO
6n1edoB, a TaKXKe pYK, C KOTOPbIMU Mbl cAeNaemM Koan uau onj B OTBET Ha peMs.
Takaa Nnoruka He pas npuMaeT BaM Ha MOMOLLb 3a MOKEPHbIM CTOJIOM. HayHuTe C
onpeJeneHns CBOEro AuanasoHa B3Jiblo 6€ToB. 3aTeM NoAyMaMmTe, KaKMM ZIOJIKEH GbITb
AvanasoH 6neda B 3ToM cuTyaumn. Kak 4acto Bam creayet 6necdoBatb? Hackosibko
ONTUMAaJIbHO COOTHOLLEHME BaluMx 61ecdoB M B3NbI0 6€TOB? A eCnn Bbl Aenaete pems,
Bbl Korga-nméo 6nedyete? C KakMmu pyKamu? [Mofo6Haa LEMoYKa pacCyKAeHUM
NO3BOJIMT BaM CPOpMMpOBaTb CHATAHCMPOBAHHYHO CTpaTeruio, KOTOPYH OYE€Hb CJI0XKHO
3KCnyaTupoBaTh.

B 3aKk/l0MeHMe 3TOM r1aBbl Mbl pacCMOTpMM nocneaHioo [0,1] urpy B KHMre, Kotopas
OTKpbIBaeT MHTEPECHY 0CO6EeHHOCTb XaM-Jloy urp.

Mpumep 18.1 - [0,1] x [0,1] mrpa

B atoM Bapuaumm [0,1] Mrp Kaxabld YYaCTHWMK MoAy4YaeT fBa CJlyYamHbIX YMC/a
(2@6CONOTHO HEe CBA3AHHbIX MeXAYy CO60M) M3 PaBHOMEPHO pacnpenesieHHOro
AvanasoHa ot 0 ao 1. MepBoe 4YMUCNO O3HAYaEeT ero «Xam» PyKy, BTOpoe - «Jloy».
MpaBuna 3TOM Mrpbl BO MHOrOM MOBTOPAKT TaKoBble AN 06blyHbIX [0,1] wmrp:
CUNbHENLIMMM CHMTAIOTCA PYKMU, KOTOPbIE G/IMKE BCEFO K HY/0, MPUYEM Jlydan «Xam»
pyKa BbiMrpaeT TO/IbKO NOJIOBUHY 6aHKa, a ay4dwas «Jloy» - ApYryt NOJIOBUHY.

PyKy KaxJoro u3 MrpokoB Mbl 6yaem o603HavyaTb Yepes (X, y), rae X Uy HaxoA4ATCA Ha
nHTepsane ot 0 go 1.

B 3TOM Mrpe HM OAMH M3 YYAaCTHMKOB HE MOXKET CKMHYTb CBOM «KapTbl», YeK/pens
JeNaTb Heb3A, OJJHAKO UIrpoK X MOXKET AenaTb 6eT, a ero OnnoHEHT B NpaBe OTBETUTb
pensoM. M mockosbKy 3To urpa 6e3 cdongosB, pasmep 6aHKa He MMEET HMKAKOro
3HaYeHus.

MHTepecHo, YTo 60JIbLLYI0 YacTb CTABOK B 3TOM Urpe 6yayT COCTaBNATb hosnybsedsl - B
3TOM r/IaBe Mbl €LUe HM pasy He roBOPU/IM O HMX. TaKMe CTaBKM JAe/alTCA B Hagexae
BbIMrpaTb NOJIOBMHY 6aHKa B C/ly4ae Ko/la, M ABAATCA OYeHb MOMyasipHbIMU B Xak-
Jloy urpax (XoTs TaK»Ke BCTpeyarTcs M B Xongeme, Hanpumep, 6eT C Ty30M CTapLUmMMm
Ha [BakAbl CMapeHHOM AO0CKe - 34eCb B C/lyYyae KoJla OT APYroro Ty3a Mbl BbIMIpaem
POBHO MOJIOBUHY 6aHKA).

OAHMM M3 CNoco60B aHa/M3a TAKOM Mrpbl ABASETCA rpaduyeckoe M306parkeHne BCex
BO3MOXHbIX Nap X uy. lpMyem BMeCTo eanMHUYHbIX NOPOroB Mbl ByileM paccMaTpuBaTb
NMHUU-TPaHMLbI, 3aK/loYaloLlme B cebe aAmMana3oH pyK ANs HEKoero AencTBusi. Beegem



cnefyowylo napameTpusaumio: NycTb CyWECTBYIOT TPU KPWBLIX, X1, Yi; MU Yz (no
aHanoruu c [0,1] urpon #5), Mbl 6yAe€M FOBOPWUTb, YTO PyKa HAXOAMUTCA «MOA» KPUBOM,
ecnm oHa 6amke K (0,0) 1 «Hag» KpuBOM - ecam 6amke K (1,1). KpmBble Haxoaatcs B
c/ieyowemM COOTHOLLEHNN:

(0;0)<Y1<X1<YZ<(1,1)

KaxaoM u3 3TMX KpuBbIX 6yAeT COOTBETCTBOBAaTb CBOE YpaBHEHME 6e3pas/inums,
OZIHAKO BbIBECTU MX OYAET HECKO/IbKO C/oXkHee. TaK, Mbl HaYHEM C OnpeAesieHus
cTpaTermm Mrpoka X, 3aTem HaMZeM Ha ee OCHoBe cCTpaTermio urpoka Y, M B KOHUE
nonpobyem JoKasaTb (MYyTEM M3MEHEHWUSI OTAE/IbHbIX YacTeW cTpaTermm), 4To
cTpaTterus Ansa Urpoka X AeMCTBUTE/IbHO ABNSIETCA ONTMMAasIbHOM.

MpeanonoXuMm, 4To KpuBaa Xi 3aZaeTcA ypaBHeHMEM Y = 1 - X. 34eCb Mbl UCNOJIb3yeEM
aHasoruto ¢ [0,1] urpon 6e3 ¢onaos, rae NOpor X COCTABASAN 1/2.

lMpumeyaHue om nepesodyuka: /luHUA, 3a0aHHAA 3MUM ypasHeHuem oesium
8Cl0 o0bsiacmb onpedesieHUA u2pbl (MO ecmb 06/1aCMb BO3MOXKHbLIX PYK)
nonosiam.

Tenepb AaBalTe pacCMOTPMM TpaHuLy V. Mrpok Y AoJiKeH 6biTb 6€3pas3/iMyeH Mexay
KOJIJIOM (C pyKamu Haa y,;) M pensom (moa y,). Cneaywowmi war - onpeneneHue
obnacTtei, rae oauH U3 UrPOKOB UMEET MOJIOKMTEIbHOE OXMAaHue. OYeBUIHO, YTO BO
MHOTMX C/lydasx 6aHK 6yJeT NpocTo MOAENEH, U OXMAAHME KaxKAOro M3 YyYaCTHWMKOB
6yAeT paBHO Hy/0. A1s No60M TOYKM (X, Y) HA KPUBOM Ys:

Koraa pyka urpoka X HaxoauTcsi B 0o61acTu, 3agaHHoM Toukamm {(0, 0), (0, y), (x, 0),
(X, y)}, Mrpok Y TepsieT oAHy CTaBKY JZlenas KOJ1, HO JiBe, €CM CAeNaeT pems. ITo
eAMHCTBEHHaa obnacTb, rae Mrpok X BbIMIpbiBaeT Yy CBoOero onmnoHeHTa. B cBowo
oyepeab, MWrpok Y BbiMrpaeT 6aHK Yy OMMOHEHTa B 06/1aCTH, OrpaHUYEHHOM
cnepyowmmMm TodKkamm: {(x, 1 -x), (1 -y, Y), (X, ¥)}.
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PucyHok 18.7. I'paduueckoe npeacraBneHune crpatermin gna [0,1] x [0,1] murpbi
YpaBHMBaeM MNoLaam 3TMX ABYyX 061acTeM, MOSYUNM:

lpumeyaHue om nepesgodyuka: Cnesa Haxodumcsa naowadb NPAMOY20/1bHUKA,
cnpasa - niowadb NPAMOY20/1bHO20 MpPeY20/1bHUKA.

xy=1/3(1-y-x)(1-x-y)
2xy=1-y-x-y+xy+y2-x-x2+xy
1=x2+y*-2x-2y +2
1=(x-1)"+(y-1)

UcKyweHHble B anrebpe uMTaTeIM eCcTeCTBEHHO 3aMeTAT, YTO Mbl Noayunan dopmyny
Ana Kkpyra c¢ pagmycomM 1 u ueHtpom B (1, 1). TakMm o6pa3om, KpuBA Yy, paBHa
YyeTBEpPTM 3TOrO Kpyra.

BepHeMca K y; M paccMOTpUM 6Gespassimume urpoka Y mexay 4Yekom u 6etoM. OH
BbIMrpaeT OAHY CTaBKYy, €C/M cAenaetr 6eT npoTMB PyKM urpoka X M3 061acTu,
orpaHuyeHHor {(1, 1), (1, y), (X, 1), (X, y)} ¥ npourpaeT oaHy CTaBKYy, €C/I1M pyKa €ro
ONMNOHEHT nonajeT B TpeyrosibHuK {(X, y), (x, 1 - x), (y, 1 - y)}.

CHoBa NpupaBHMBaEM NJiowWaam AByX 06/1acTeM:

(1-)(1-y) =1/5 (v - (1-x)(x- (1-y))
1-x-y+xy=1/50-1+x)?
1-x-y+xy=1/, (F-y+xy-y+1-x+xy-x+x)



2-2-2y+ 2y =Y -2y +2xy - 2x + X + 1
1=y2+X2

MmeeM ypaBHeHME ANA Kpyra ¢ paauycom 1 u ueHTpom B (0,0). Fpaduk cTpaTterum
060MX MFPOKOB HAMOMMHAET MAY ANS perou, C LEHTPOM Ha IMHMU Y = 1 - X.
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CaMoe Bpems 06paTHUTbCA K KPMBOM X; U AOKasaTb, YTO OHA AEMCTBUTE/IbHO 33aJaeTCs
ypaBHeHMEM Y = 1 - X. Ha BCEM NpOTAXEHMM 3TOM KPMBOM MIpoK X AOJIKEH 6GbITb
6e3pas/IMyYHbIM K YeKy M 6eTy. [puyeM OH MoTepseT Ha OAHY CTaBKY MEHbLUe, eC/M
cAenaet 4YeK (a He 6eT) Korga y ero orfnoHeHTa OKa3blBaeTCA pyKa HUXe Y,, Belb B
TaKOM C/ay4yae OH He noayuuT pems. C ApyroM CTOPOHbl, €C/IM OH He MOCTaBWT, TO
notepaeT B3/Ib0 NPOTMB PYK Bbiwe Yyi. A ANA BCEX PYK B 06/1aCTM MeXAy Y1 U Y»
O’KMAAEMbIM BbIMIPbIW GYyAET paBeH HY/0, MOCKOJbKY 6aHK GyAeT NoJesieH Mexay
WUrPOKaMK NMOPOBHY.

Kak Mbl yxXke 3HaeM, pa3mep ob6nacteM 6eTa M Yeka Ans Mrpoka X A0/KEH 6biTb
OAMHAKOBbIM, a /MHMA, uaywaa m3 Toukm (0, 1) B (1, 0) Kak pa3 genut obnactb
onpeaeneHns urpbl Monosiam. 3HAuMT, MOpor X; [AEUCTBUTE/SIbHO OMNMCbIBAeTCH
ypaBHeHMeM Y = 1 - X.

UTaK, ecnm Mbl MMeeM aeno ¢ Xai-Jloy UrpoM C ABYMS OCTaBLUMMMCA CTaBKamMu, 6e3
donapos, 6e3 6/10kepoB, 6€3 YEK/pensa, To UFPoK Y JO/IKEH CTaBUTb C /4 CBOMX PyK!

YcnoBus 3TOM Urpbl AENCTBMTENIbHO MOTYT MOKas3aTbCS HECKO/bKO HagyMaHHbiMM. C
APYroM CTOPOHbl, OHWM WM HEe MpeTEeHAYyeT Ha 3BaHWe TOYHOM Moaenu Xan-Jloy wurp.
OZHaKO NpaKTMYeCKoe MNPUMEHEHUE Yy TMOJIYYEHHOM MOJE/IM BCE Xe MMeeTca - B
HEKOTOpbIX Mrpax, Hanpumep B XaM-/loy Ctage, Mbl MHOr4a OKasblBaeMcsl B
nofioKeHun, rae ¢ona Aenatb Henb3s, MOCKO/bKY Ha CeAbMOM Y/MUe BeMKa



BEPOATHOCTb TOrO, YTO Y OMNMOHEHTAa OKaXeTCA TOJ/IbKO OJZHa XopolwaA pyKa (Xaﬁ nnn
ﬂoy). M B 3TOM C/Zlyda€ Mbl AO0JIKHbl CTaBMUTb 3HAYUTEJIbHO dalle, 4em MHorume
NPUBLIKJIN AYyMaTb.

Hy»xHo 3anoMHUMb

° CpaBHeHMe MaTeMaTn4eCKoro oxxKmaaHuMA OT pPa3/INYHbIX UIPp NO3BOJIAET Jy4dlle
OUE€HUTb 3HAYNMOCTb Pa3/INYHbIX Mp,eﬁ U JIMHUNA.

e [losB/ieHME HOBOM CTpaTErMYECKOM BO3MOXHOCTM Y OJHOFO M3 MIPOKOB
yBE€J/IM4YMBaAET €ro MaTteMaTtn4eCcKoe oxXmnjaHume.

e Korga Mbl MblTaeMCA OUEHUTb OXMAAHME OT Mrpbl, 3a4acCTyl0 Mbl MOXEM
CYMUTaTb, 4YTO CTpaTe€ErMa oAHOro M3 MrpokoB OCTAHETCA Hel43MeHHOl‘;1, a 3aTeM
Bbl6paTb B CTpaTermmM €ero OrnrnoHeHTa TakKne JIMHWUKU, KOTOpble Obl YAPOCTHUIN
Halln BbIYUCTIEHUA.

° HeI-(OTOpre CTpaTermm Ha3blBalOTCA CTPOrMmMH, TMOCKOJIbKY AJIA HUX JaxKe
HE3HAYUTE/IbHbIE  OTKJIOHEHMA OT  OMNTMMAJIbHbIX  JIMHWUA 06OpaLIMBaPOTCﬂ
CyweCTB€HHbIMM NMOTEPAMU B OXXMOAa€MOM BbIUTPbILLE. CyLIJ,eCTByIOT TaKXe WU
rMokme cCTpaTtermm - OHM MOTYT OTKJIOHATbBCA OT ONTUMaAJIbHbIX JIMHUA 6€e3
yu.l,ep6a ANA CBOEro MaTtemMatn4eCcKoro oxxmaaHuA.



naBa 19
Ha I'IyTM K noxepy: CTaTW-IHbIe Mrpbl Ha HEeCKOJIbKUX ynmu,ax

B npeablaylimMx rnaBax Mbl pacCMOTpenn 60/blie KOIMYECTBO MIp Ha MOJIOBMHE M Ha
nosHoM yamue. OIHO M3 rNaBHbIX AOCTOMHCTB TAKMX MPUMEPOB 3aKJ/IIOYAETCA B TOM,
YTO OHM OTHOCMTE/IbHO MPOCTbl ANS PEeLIEHMA, a 3HAYUT, MOryT MOMOYb HaM B
MOHUMAHUM NOCNEACTBUMM M3MEHEHUS OMpeAesieHHbIX acMeKToB Mrpbl. OAHaKo
HaCTOALLEN MNOKEp PEeAKO OrpaHMYMBAETCA MOJIOBUHOM MAM JaxKe OAHOM MOJIHOM
yavuen. Kak Mbl MOKaXKeM B 3TOM M C/IeAyIOLWMX rlaBax, A06aB/ieHMe A0MNOJIHUTENbHbIX
YJIMLL B KOPHE MEHSIET CTPaTerMm UrpoKoB.

Mbl HauMHaeM C aHa/M3a CMAMU4YHbIX UrP. B HMX CyllecTByeT HECKO/IbKO YL
TOProB/iM, OJHAKO CMNa PYyK OBOMX YYACTHMKOB OCTAeTCA HEU3IMEHHOM. ITM Mrpbl
MO3BO/IAT HAaM MOKa3aTb, Kak paboTaloT 6/1edbl Ha HECKOIbKUX YMLUax, 6€3 U3MLIHErO
YCJIO)KHEHMS pacCMaTpMBaeMbIX 3aday (HanpuMmep, ApO CYLIECTBEHHO 3aTpyAHAT
aHa/M3 noAo6HbIX cuTyaumi). Kak To/IbKO Mbl pasbepemcs C napoi MpocCTbiX
NMPUMEPOB, Mbl MNepelaeM K pelleHWio 60/iee CNOXKHbIX U PeasMCTMYHbIX Mrp, B
KOTOPbIX MPUCYTCTBYIOT PYKU-ApO.

CaMoM 3N1eMEHTapHOM CTATMYHOM MIpoM Ha ABYX YAMUAX ABASETCA Mrpa NpoTUB
ACHOBMASALLErO - NOAXOA K €€ pELIEHUI0 YeM-TO HANoMMHAeT TaKoBOM AN WUrp Ha
MOJIOBUHE M NOJIHOM YAULE.

Mpumep 19.1 - CtatMyHaAA Urpa ¢ ACHOBUAALMM Ha ABYX yMuax

— /lBe noJsiHble yauupl.

— Cuna pyK oCTaeTcsi HEM3MEHHOM
— Pa3mep 6aHKa - P egmHumy

— Pa3mep cTaBKM - 04Ha eaMHMLa
— WUrpok Y AacHoBMAAWwMM

BCNOMHMM, 4TO B Mrpe C ACHOBMAALWMM Ha OAHOM yauue UrpoK X HUKOrAa He Aenan
6eT, MOTOMy 4YTO TaKMe CTaBKM BCErga WMMEeNW OoTpuLaTe/IbHOE MaTeMaTHMyecKoe
oXupaaHue. [leMcTBUTENbHO, pa3 MIrpok Y 6bl1 ACHOBUAAWMM (M BUAEN BCE KapThbl), OH
MOT 3KCMJlyaTMpOBaTh J1I06YH0 CTaBKY CBOEr0 OMMOHEHTA.

To e camoe NoBTOPSETCA M B 3TOM Urpe. Urpok X 6yAeT BblHYXAeH M60 AenaTb Yek
M KOJIN, 6O YeK M dona. 34ecb 3TO NPOUCXOAMT TOJIbKO MOTOMY, YTO Halla Mrpa
CTaTM4YHa, TO €CTb, MrpoK Y 3HAEeT, KaKas pyKa Y HEero OKaXeTcA B KOHLUE pasjayu.
OAHaKo ecnu 6bl 34eCb NPMCYTCTBOBA/IM AP0, U UIPOK Y He 3HaJl, YeM BCE 3aKOHYMTCS,
TO Y €ro OnmnoHeHTa NosBMAaCb 6bl BO3MOXKHOCTb Zl€/1aTb CTAaBKU Ha B3JIbiO.



B urpe ¢ ACHOBMAALMM Ha OLHOM YAMLE Mbl BbIYMCIUAM, YTO UIPOK Y AO/IKEH CTaBUTb
CO BCeMM HaTcaM M 6nedoBaTb C d CBOMX C/labbix pyK. B cBoto oyepeab, Urpoky X
CNeAoBano CKMAbIBATb A PYK, CMOCOGHbIX NOGUTL 6s1ed M YpaBHMBATL C OCTa/IbHbIMM.

B urpe Ha AByx yamuax NoABAAETCA elle o4Ha yaumua ANA CTaBKM. 3HauuT, oba MrpoKa
NoJly4aloT JOMNOJIHUTE/IbHbIE CTpaTerMyeckne BO3MOXKHOCTM. TaK, Mrpok Y Tenepb
MOXeT:

e (CpenaTb YeK Ha ABYX y/Muax (cTpaTtermsa 1p)

e Cpaenatb YeK Ha NepBOM yMLE M NOCTABUTb Ha BTOPOM (CTpaTerusa 17)

e [locTaBMTb Ha NEpPBOM yAuUE, HO CAefnaTb YeK Ha BTOpPOM (PaBHOCM/IbHO

cTpatermm 17)
e [loctaBuTb Ha ABYX yamuax (ctpaterma 13)

OueBMAHO, 4YTO MrpoK Y npeanoyTeT MNOCTaBUTb Ha 00eMxX Yyauuax C HaTCamu,
MOCKOJIbKY TakK OH CMOXeT MaKCMMMU3UpOoBaTb CBOe OXuaaHue. [Juana3oH AnA
cTpaTermm 1p u 17 6yaeT coCcTosiTb B OCHOBHOM M3 61edh0B, N/OC Kakada-TO YaCTb PYK,
KOTOpble XenatesibHO pa3birpbiBaTb MO CcTpatermumM 1;. Takxe Mrpoky Y CTouT
npeanoyMTaTb BTOPOM BapuaHT )7, N0 KOTOPOMY OH AeflaeT 6eT, a 3aTem Yek. BrnosHe
MOHATHO, YTO €ro YeK Ha NEpPBOM YJIMLE YACTO CKAXKeT MrpoKy X O TOM, YTO Yy ero
OMMOHEHTa HaTCca HerT.

Urpok X ponxeH caenatb MepTBble PyKM Urpoka Y 6e3pas/iMyHbIMM MeXay 3TUMM
TpeMA NMHUAMM. [NA 3TOFO OH MOXKET MCMNOJIb30BaTb C/eAytolmne cTpaTermu:

e dona Ha nepBoM yauue (ctpatermns Xp)

e Kosnn Ha nepBoi yamue, Ho pona Ha BTopon (cTpatermsa Xq)

e Konn Ha AByx yimuax (ctpatermsa Xz)

Monyyaem cneayloulyto NaaTeEXHYO MaTpuuy (OXXMaaHue urpoka Y):

Xo Xi Xz

Y 0 0 0

Y +P -1 -1

Y; (6ned) +P +(P+1) -2
Y, (B3/1b10) 0 +1 +2

B ctpatermn );, Mbl 6yaemM HasbiBaTb AManasoH HATCoOB V,, a AMana3oH 61edoB - .
TakKe, YacToTa MCMNONb30BaHUA CTpaTerMi Ans urpoka X 6yaet o603HayaTbCs yepes
nepemeHHbIe Xp, X1 U Xz, @ ANA UrpoKa Y - yepes Vo, V1 U Va.



B pesynbTate nonyyaem cnegytouwiee 6espasnmume mexay 17 u 1.
0 =Pxo- X1- X2

Mbl 3HaeM, 4TO X7 + X2 = 1 - Xp (BNOJHE OYEBMAHO, YTO YACTOTA MCMOJIb30BAHUA BCEX
cTpaTerum He MOXeT 6biTb 60nblue 100%). Toraa:

0=1-X0-PXO
xo=1/(1+P)=a

Ha nepBoi ynuue Urpok X Ao/KeH NpUGErHyTb K TOM Ke CamoM CcTpaTermu, 4Yto M B
Mrpe Ha NoJIoBUHE yauLbl - DONA C d PYK, KOJIT C OCTaJIbHbIMM.

bespasnnune mexay 17 1 15 (6ned):

aP - x1-xpa=aP + (P + 1)xy - 2x;
(P+2)X1=X2

X1 + X2 =1 - d, NO3TOMY

1-a-xq=(P+2)xq
X1=0a (1- a)

Ha BTOpOM ynuue Mrpok X Takxke 6yzeT urpaTb B CXOXeM Kitouye. Mocne Toro Kak oH
BbIKMHET d CBOMX PYK Ha MepBOM yauLe, BECb ero AmManasoH coctaBuT (1 - a). OaHako
pasmep 6aHKa yBE/IMYMICA Ha [BE eAMHMLbl, MO3TOMY Ha BTOPOM Y/MLE OH AOJIKEH
aenatb oz € a; ocTaBWMX PyK. Ha caMom fiene, 3To oYeHb BaXkHas maen:

HeacHosudawuli u2poK Moxem paccmampusams KaxkOyio yiuyy 8 omdesibHocmu,
Kak ecsiu 6bl u2pa sesacb He Ha HeCKOJIbKUX, a Ha o0Hol y/uye.

Tenepb, paccMOTpUM cTpatermm ans urpoka Y. OH [JO/IKEH cAenaTb OMNMOHEHTa
6e3pas3/IMuHbIM K BbIGOPY MEXKAY TpeMs CTpaTerusiMM: Xo, X; U Xa. Mexay Xo n Xq
MMEeM cnejytollee ypaBHeHUE 6e3pasnnumsa:

Pys + Pyby2 = -y1 + (P + 1) Yby2 + VY2
(P+1)y1 =yw2 + YbY2
Y1 = Qay;

34ecCb Mbl CTa/IKMUBaeMCA CO BTOPbIM Ba*XHbIM BbIBOJJOM B 3TOM urpe:

Pyku, ¢ KomopbiMu u2poK Y b6nepyem Ha nepsol yauye, a nomom coaemca Ha
8mopol, Haxo0AmMCA 8 COOMHOWEHUU A C PYKAamu, C KOMOpbIMU OH cmasum (Ha
83/1bl0 unu 6aegd) Ha sBmopol yauye.



Janee, 6e3pasnuune mexay X; v Xz:

Y1+ (P + 1) yby2 + YWwY2 = -Y1 - 2¥bY2 + 2 WY
Yvy2 = (P + 3)ypY2
Yb = A2Yy

TakMM 06pa3oM, Ha BTOPOM yauLEe Yy UrpoKa Y CTaBKMU Ha B3JIblo U 61edbl HAXoAATCA B
CTaHAAPTHOM COOTHOLUEHMM (34E€Chb Mbl YK€ FOBOPMM TOJIbKO 06 OCTaBLUMXCA pyKax). M
CHOBa Mbl 3aMeHAeM KO3 DUUMEHT Ha Ay, M3-3a BO3POCLLEro pa3mepa b6aHKa.

JlaBaiiTe elle pa3 MOBTOPUM BbIlIECKAa3aHHOE, 3TO BaxKHO. Ha nocneaHent ynuue y
Mrpoka Y OKaxyTcsa AuManasoHbl HAaTCOB M 6/1eoB, COCTAB/IEHHbIE B COOTBETCTBMMU C
TEeKyWMM pa3mepoM 6aHka. OHaKo 3T AuanasoHbl OH onpejenseT elle Ha NepBoM
ynmue, npuyemM OHM HaXoAATCA B 3aBMCMMOCTM OT YacCTOTbl €ro CTaBKM B MOC/AefHEM
payHAe TOproB/u. ITO NPMBOAMT K TOMY, YTO MrpoK Y BbiHYyXJeH 6secoBaTb valle,
YeM B Mrpax Ha OJIHOM yauue.

MycTb 6aHK COCTaB/AET 2 eAMHMUbI Ha MepBoM yauue, NMpU 3TOM AMana3oH HATCoB
Mrpoka Y orpaHuyeH. Toraa Ha BTOpPOM y/MLe B 6aHKe OKaxkeTca 4 eAuHMUbl - 3/1eCb
UrpoK Y Jo/KeH 6yAeT CTaBUTb C HaTCaMM, a Takxke 6nedamu (B Konamyectee !/ oT
HaTcoB). Kak eMy mony4uTb Takon AuanasoH? OH A0/IKeH NpeAcTaBMTb, YTO BECb €ro
AManasoH AN CTaBKM Ha BTOPOM YAMLE - 3TO «B3JIbIO PYKM» Ha NEpBOM YyaMue, C
KOTOpPbIMM OH BCerga caenaet 6erT.

MockonbKy 6aHK Ha NEpPBOM Yy/MLE COCTaBAAET 2 eAuMHMLbI, OH JO/IKEH ByJeT CTaBMTb
CO BCEMM «B3JIbI0 PyKamMu», a TaKxe 6aedoBaTb C TPETblO 3TOro AuvanasoHa. Kak Mbl
TOJIbKO YTO OMpeAesuan, «B3JIblo AMana3oH» Urpoka Y Ha NepBoM yaule 6yaeT paBeH
/. (BCce HaTtcbl, nac /- 6nedoB), 3HAUMT, OH JAO/IKEH 6yaeT 6GnedoBatb C 2/c
HaCTOALWMX HATCOB, HO CAAaBaTbCA C HWUMM Ha cneaylen yavue. Takum 06pasoM,
obliee KO/IMYeCTBO MEPTBbIX PYK, C KOTOpPbIMM MIpPoK Y 6yaeT CTaBMTb Ha NepBoM
yauue, CoCTaBuT 3/ OT ero HaTCcoB.

lpumeyaHue om nepesodyuka: ®akmuyecku, asmopbl 2080pAM cedyoujee.
Ha smopoli ynuye mbl 0o/mkHbI b61eposamb docmamo4vyHo 4Hacmo. OOHAaKo
6/1ecposamb Mbl OOJIKHbI U HA nepsol yauuye. Kak Ham cmpyKmypuposamsb
csol duana3oH makum obpasom, Ymobbl Ha Kaxkdol yauue y Hac oKa3blBas10Ch
docmamoy4Hoe Kosiudecmso 671epo8, HO Npu 3MOM U HYKHOe KOJIu4ecmaso
Hamcos?

Cambili 04eBUOHbIU BbIXOO - Mbl CHUMAeM, 4Ymo B8eCb Haw Auana3oH O/f
cmasKku Ha smopol yauye (u 6aegbl, U HAMCbI) 3MO «B3JIbKO PYKU>» HA nepsol
yauye. 3Ha4yum, ecsu Mbl 8ce2da ¢ HUMu 6ydem cmasumb, Mo Ha smopoul
y/luye y HAac OKakemcs UMEeHHO mom Ouana3oH, Komopbil HAM HyXXeH OJf
onmumasibHou uzpsbl.



Ho Mbl He QdoskHblI 3abbisamb u npo 6se¢ Ha nepsol yauuye. Mol yxe
onpedenuiuCb, YMO MOYHO NOCMABUM C «B3J/Ibl0 PYKAM», MAK KAK 3mMom
ouanas3oH Ham HykeH Ha smopoul yiuye. Ocmasiocb MoJibKo onpedeiumsb, KaK
4acmo Hy»HO cmasumb ¢ 6aegamu Ha nepsol. KoagpduyueHm a noocKaxkem,
ymo 6s1eposamb Mbl OOJIKHbI C MPEemMbio «B83J1bl0 pyK» (6aHK B8ce ewe paseH
0B8YyM e0UHUUAaM).

lMycmb “z” - Haw duana3oH HACMOAWUX HAamMco8 (Komopbie Mbl CMAasum Ha
B83/Ibl0 Ha s8mopou yauye). Toz20a Jduana3oH 6nepa Ha smopol yauye
cocmasnsem namyk 4acme “z”. CyMmmy 3mux duana3oHo8 Mbl HA384/1U «B3J1bI0

pyKamu» 018 nepsol yauybl, OHa pasHa 6/52. Tenepb Mbl ULWEM HUC/IO PYK, C
KomopbiMu Bo/kHbI 61ehosame Ha nepsoll yiuye. YMHOXaem 6/52 Ha 1/3 u
noJsiyyaem 2/52. 3mo 3Ha4um, 4mo Ha nepsoll y/uue Mbl A0JIKHbI CMAsUMb C

2
/5 HaCMOAWUX HaMCO8.

Mmozo. Mepok Y bydem 61eposams ¢ 2/5 Hamcos Ha nepsoli yuye, U C 1/5 Ha

8mopoli, 00HaKo nociedHull duanas3oH VKe BK/IIOYEeH B8 <«B3JIb0 PpYKU» HA
nepsou yauye. 3Ha4um, 8 yeJIoM OH Ha4YuHaem 61egosams Yawe!

Bbl Moxkeme 3amemumsb: «Ho 3a4em ycioxXHAMb cebe Xu3Hb? Pasge s He moay
cmasums Ha ¢sione Yyymeb qauwje, He 06beduHAA duana3oHbl?> Hem, NOCKO/IbKY
8ce Hawu 6s1ebl U 8371610 6embl 00/1KHbI HAXOOUMbCA 8 COOMHOWeHUU a, 4Ymo
U NOKA3aHo 8 YpasHeHUsx 6e3pas/uyus.

locne TOro, Kak OH MOCTaBMT C TaKMM AManasOHOM Ha nepBoﬁ yauue, OH AOJ1XKEeH
caaTbcAa C 2/3 cBOMX MepTBbIX pyk Ha BTOpOﬁ (cornacHo y»e M3BECTHOMY HaM YpPaBHEHMIO 1-
a). B utore nonyyaem auanasoH 61eca Ha BTOPOM Y/IMLE paBHbIM UMEHHO 1/ warcos. Mrpok
X HMKaK He MOMEeT 3KCMlyaTMpoBaTb TaKyl CTpaTermio - Mbl yXKe MNokasaiu Bbiwe, yto OH 6e3pa3nl4qu KO BCEM

CBOMM CTpaTeErM4eCKMM BO3MOKHOCTAM.

JTOT pe3y/sbTaT MOXeT ObiTb 00600WeH Ana N60ro KoauvectBa YAuL, M JIHOObIX
pa3MepoB CTaBOK.

Tenepb AaBaMTe NPEACTaBMM, YTO Mbl MTPAEM B C/IEAYIOLLYIO UIPY:

—  WrpoKu CTaBAT aHTe Mo 2 eAnHULbI KaXKablM

— 06a uMrpoka nosayvatT HEKME PYKU, NPUYEM UIPOK Y 3HAET PYKY OMMOHEHTA

— CpaeTca nonHas AocKa, HO BUAMT ee TOJIbKO UrpoK Y

—  /vanasoH urpoka Y COCTOMT HamnoJIOBMHY M3 HAaTCOB, HarMoa0BMHY M3 61edoB

— B wurpe npucyTCTBYWOT TpU YAuUbl TOProBAM, Ha Jione CTaBKM MO OJHOM
eaMHMLIE, Ha TEPHE U pMBEPE MO JBe

— Ha BCKpbITMM BbIMIPbIBAET Nlyyllias pyKa



B 3ToM urpe oskuaaHue OT CTaBKM A8 Mrpoka X 6yJeT oTpuuaTesibHbiM Ha BCeX
ynuuax. bonee Toro, pelleHWe 34eCb HUMYEM HE OT/IMYAEeTCA OT C/yyas C ABYyMA
CTaBKaMM, Mbl JIULLb CAENAEM MOMPaBKM HA AOMOJIHMTE/IbHYIO YAULY M HOBblE NpaBmia
6eTcamsmHra.

Pasmep 6aHKka K puBepy cocTaBuT 4 + 2 + 4 = 10 egmMHML, a pa3mep CTaBKMU byaeT
paBeH 2. Ha puepe urpok Y cpenaeTt 6€T Ha B3/Ibl0 CO BCEMM HATCaMM, KOTOpble
COCTABNAT MNOJIOBMHY OT BCEX €ro pyK, a TakXe Ha 6ned c 2/;, oT 3Toro AManasoHa
(unm /1, oT Bcex pyK). TakMM 06pasom, O6LWMKM Auanas3oH AN CTaBKM Ha puBepe
COCTaBMUT 7/4,.

Ha TepHe, 6aHK paBeH 6 eguHMUaM, pa3Mep CTaBkKM - 2. /[lMana3oH «B3JIbl0 PyK»
urpoka Y coCTaBMT 7/;, OT YMCNa BCEX €ro BO3MOXKHbIX PYK, MIOC OH NOCTaBUT Ha 6aed
C 4YeTBEPTbIO OT «B3JIbl0 PyK». MHbIMM CNOBaMM, Ha TEPHE OH AOJIXKEH GyaeT caenatb
6eT c 3°/,5 OT CTApPTOBbIX KOMBMHALMM.

Ha ¢dnone 6aHK paBeH 4 eamMHMUaM, CTaBku no 1 eamHuue. M cHoBa urpok Y oyaet
MMeTb AManasoH «B3JIbl0 PYyK» pasMepoM B 3°/,; , MJIIOC MATYH0 YacTb OT 3TOro
AMana3oHa OH A0/IKEH b6yAeT NocTaBUTb Ha 6i1ed. 3HaumT, Ha daone oH ByaeT CTaBMTb
c *2/,5 (MM 7/g) OT CBOEro CTapTOBOro AManasoHa.

PelueHne ANA 3TOM MUrpbl BbIFNAAMT Ceayrowmm 06pasom: Mrpok Y cTaBuUT € 7/g PYK Ha
¢none, caaetcs c /;, nocne dnona u ¢ ’/,5 Nocne TepHa (To eCTb C YacTbio 61edoB).
Urpok X e MpocTO naJaeT C d OT CBOMX PYK Ha KaKAoM ynuue. LieHy 3ToM wmrpbl
MOXHO JIErKO onpefenuTb, NpeACTaBMB, YTO MIpoK X CKMUAbIBAeT yxe Ha dnone
(NOCKO/MbKY OH 6e3pa3/iMyeH K Bbl6opy AeMcTBus). B oaHOM cnyyae u3 BOCbMM OH
3abepeT OaHK, 4YTO AenlaeT OXuAaHWe ero OnnoHeHTa paBHbIM 1.5 eauHMuam. Ha
CaMoM Jiene, YAMBUTENbHO, YTO Y UIpoKa X €CTb XOTb KaKOM-TO LUAaHC BEPHYTb Manyto
YacTb CBOMX ZleHEr B TaKOM «HEYEeCTHOM» Urpe.

Kak Mbl ye roBOpMAM, 3TOT A/ITOPUTM pPELIEHMA PaCMpOCTPAHAETCA HAa Mrpbl C
OObIMM pasMepaMM CTaBOK. B Tex M3 HUX, rge ACHOBUAAWMM AMKTYET elle u
6eTcan3mHr (Hanpumep, B 6E3/IMMMTHOM XOJIIEME), Mbl MOXKEM BOCMOJ/Ib30BAThCS
MPUHLMNOM MAaKCMMM3aLIMKU OXKUAAHMA, PACCMOTPEHHbBIM B NMPOLUJIbIX F1aBaXx.



Mpumep 19.2 - CtaTMyHas 6e3/IMMUTHAs Mrpa C SACHOBUAALWMM Ha ABYX
yauuax

— /iBe nosHble yauupbl.

— Cuna pyK oCTaeTcsi HEM3MEHHOM
— Pa3mep 6aHKa - 1 eguHMua

— Pa3mep c13KoB - N eamHuL,

— CTaBKM NPOM3BOJIbHOIO pasmepa
— WUrpok Y acHoBMaAwmMM

CHavana Mbl 06paTMMCA K Urpe Ha ABYX Y/MLUAX; OAHAKO CaM MPUHLMI PELLUEHUS MOXKET
6bITb MPUMEHEH M K CJTy4YasiM C NPOU3BOJIbHBIM KOJIMYECTBOM Y/IULL.

B npeabiayliem npumepe Mbl BUAEAM, YTO HEACHOBUAALIMM MIPOK MIrpaeT Ha KarKJoM
y/MLIE TaK, KaK ec/iM 6bl 3TO 6bl1a OTAEe/IbHAaA Mrpa Ha oAHOM yauue, aenasa dhoaj c a
CBOMX PYK M ypaBHMBas C OCTa/lbHbIMM. B CBOW ovepeb, ACHOBUAALIMMI UCMONb3YET
KO3 dHMUMEHT a, YTO6bI MPaBM/IbHO COCTAaBUTb CBOM JMana3oHbl Ha HECKOJIbKMX YIMLAX
OIHOBPEMEHHO.

JTM 3aBMCMMOCTM COXPAHAIOTCA Jake Korga pasmepbl CTaBOK MOryT 6biTb 3aJaHbl
ACHOBMASALMM MIPOKOM. YTOGbI HAMTM OMTUMAJIbHYIO CTpaTervio, Ham noTpebyeTcs
JMLLb BbIPa3nTb OXMAAHWE ACHOBMASALLEro UrPoKa Yepes S; U S; (6eTCaM3MHr Ha NepBoM
M BTOPOM Y/IMLIAX), A 3aTEM HAaMTU MAaKCUMYM NoJlyyeHHoM dyHKUMK. Mpu 6aHKe B oaHY
eIMHULY UMEEeM CNeayioLLyo MaTpULy Bbinaar:

Xo X1 X2

Yo 0 0 0

Y +1 -S1 -S1
Y; (6ned) +1 +H(1+51) | -(s1+52)
Y3 (B3/1b10) 0 +S1 +(S1 + 52)

Mcnonb3yem Ty e Mogesb ANS YpaBHEHMM 6e3pa3/iuums, YTo U B MPOLLJION Urpe:

Xo - S1X1 - $1X2 = 0
Xo = S1(1 - Xo)
Xo =S1/(1 + 3$4)

M cHoBa Urpok X BbIHYXKAEH CKMAblIBaTb A CBOMX PyK. 3aecb a = s/(1 + s), Begp
pasMepbl CTaBOK He 33alaHbl 3apaHee.

Xo *+ (1 +51)Xq - (S1 + S2)X2 = Xo - $1X1 - S1X2
(1 + 251 )X1 = $72X2

X2 = X2 (1 + 251)/52

X2 + X1 = X1(1 + 251 + $3)/5;



YeMy paBHO d; B 3TOM Urpe?

Mocne nepBoM yauLbl pasmep 6aHKa 6yaeT paBeH 1 + 2s;. Toraa d; cocTaBuT s/ (1 + 2s;
+ 57). NoacTaBnAA 3TO B ypaBHEHME, NOJIYYEHHOE BbilLE, MNOJly4YaeM:

X2 + X1 = X1/ d;
X1= (X2 + X1)

Mbl yXe cTa/JKuBaiMCb C 3TMM OTBETOM Bblwe. Urpok X [o/KeH paccmaTpuBatb
KaXaylo y/muy B OTAE/IbHOCTM WM PYKOBOACTBOBATbCA JiMWb COOTBETCTBYIOLIMM
3HayeHMeM d. TaK, Ha BTOPYKH CTaBKY OH [JO/IKEH CKMHYTb d; OT PYK, KOTOpble
ypaBHMBAIOT NEPBYIO (X2 + X7).

Be3pa3f|l4‘-ll4ﬂ ANA Urpoka X TakXe MaJio YeM OT/IMYAKTCA OT IMMMUTHOIO c/lydan:

Xo X X2

Yo 0 0 0

17 +1 -S¢ -S1
Y; (6ned) +1 +(1+5s1) | -(s1+52)
Y> (B321b10) 0 +S1 +(S1 + 52)

Y1+ Y2Yb = -S1Y1 + (1 + 1) YaYb + S1YaYy
(1 +51) Y1 = S1Y2¥b + S1Y2Yv

Y1 =Y251/(1 + s1)

y1 = ayz

KaKk M paHblle, KO/IMYECTBO PYK, C KOTOPbIMU UIpoK Y 6nedyeT oaMH pa3 paBHO d OT
o6Lero auManasoHa CTaBKM Ha BTOPOM y/MLeE.

-S1y1 + (1 + S1)y2Yb + S1Y2Yv = -S1Y1 - (S1 + S2)Y2Yb + (S1 + S2)Y2Yv
(1 + s1)y2Yb + S1Y2Yv = -(S1 + S2)Y2Yb + (S1 + S2)Y2Yv

(1 + 2s1 + s2)Y2Yb = S2Y2Yv

(1 + 251 + Sz)yb = S2Yv

Yb = d2Yv

MonyyaeTca, 4TO 3TO pelleHne NoAXOAUT ANA N6bIX pa3MepoB CTaBOK (NPU YC/0BUM,
YTO AMana3oHbl YYACTHUMKOB HE CJIMLIKOM CUJIbHbI). YTOObI onpefesnmTb OnTUMasbHble
pasMepbl S; U Sz, HAM HY)KHO HaMTW MAKCUMYM ANS DYHKUMM OXMAAEMOrO BbIMIpbilla
urpoka Y.

34€eCb Mbl MOXEM MPUBErHYTb K MHTEPECHOMY YMPOLLEHMIO, KOTOPOE TaKXKe MOMOXKeT
HaM B MOHMMAaHMKM MPUMHLUMNA BblIGOpa ONTMMasIbHOro 6eTcamanHra. Mpeanonoxmm, YTo
MrpoK Y CTaBMUT s B 6aHK 1. EC/IM ONNOHEHT ypaBHSAET, To 6aHK yBenuuutca ¢ 1 go (1 +



2s1). MycTb rq - KO3(OUUMEHT, 3aJalOWMM OTHOLUEHME HOBOro 6aHKa K CTAapoMy B
CNlyyae KoJla CTaBKM Sq1. TO Ke caMoe KacaeTcs U Iz, HO YXKe S CTaBKM S,.

rn = (Pn * 25n)/Pn

EcTtecTBeHHO, paccMaTpMBaeMoe 34€eChb ' He UMeeT HUYero obuiero ¢ KoadbduumeHTom
pen3oB U3 ypaBHeHMA 14.1.

Kak cneayet u3 npuBeAEHHOro Bbllle oOnNpeaeneHusa, ANA 6oM YuuUbl BEpHO
cheaymwoulee:

r=1+2s
(ecnn B Havane yauupl pamep 6aHka paseH 1)

BbluTeM M3 060MX YacTeM ypaBHEHMSA S, MOYUUM:

r-s=1+2s-s

r-s=1+s
r-s=(2+2s)/2
r-s=(1+r)/2

Tak:Ke BepHO 6yJeT 1 cneayoliee

a=s/(1+s)
a=s/(r-s)

lpumeyaHue om nepesod4YyuKa: 3mMO YpasHeHUe noJy4usioCb C/1edyoWum
06pasom.

r=1+2s
r=1+s+s
r-s=1+s

Jenaem 3ameny, nosyyaem mpebyemyro MmoduguKkayuro a.

MycTb BennuMHa M, BbipaxkaeT pasmep AuanasoHa «B3Jbl0 pyK», Oyab TO puBep (rae
Mbl MMEEM BBWAY HATCbl) MM OJHA M3 PaHHWUX YJML, TOProB/M (rae UMeeTCAa BBUAY
KOM6UWHaumsa 6necdoB M HaTcoB). Ha nto6oM yiuue KOIMYECTBO PYK, C KOTOPbIMM Mbl
o6yaem fenatb 6eT (Ha Ba/blo Uau 6ned) byaeT paBHo (By):

n= SnI\An/(rn - Sn) + Mn

n = Mn(rn - Sn + Sn)/ (' - Sn)
n = Marn/ (rn - Sn)

n = 2Marn/ (1 + 1rp)



I3T0 oYeHb BaxKHoe ypaBHeHMe. DaKTUYECKM, 3[1€Cb Mbl HaLL/IM MHOXMTE b, KOTOPbIM
MOKEM MPUMEHSATb Ha N06OM yauLEe, YTOBbl HAMTU AManasoH Ans 6neda.

Tak, Ha BTOPOM Y/AMLUE HalleM Mrpbl BeCb AManas3oH ANA CTaBKM COCTaBASET (MycTb Y
urpoka Y guanasoH HaTCOB paBeH V):

Bz = 2yrz/(1 + rz)

B To Xe BpeMA AuanasoH N5 CTaBKM Ha NepBOM yauue 6yaeT BbirnaaeTb Cleayolmm
06pa3oMm:

B1 = 232[‘1/(1 + r1)
By = 4yrir2/(1 + r)(1 + 12)

AaBaﬁTe eule pa3 I'IpOl‘/’Iﬂ,eMCFI Nno BCEM BblKJ/laaKaM U BbiIBEJEM HYXXHbIM HaM OTBET.

Mbl onpeaennan rp Kak oTHoweHue pasmMmepa 6aHKa nocsie CTaBKM M Koala Ha Tel'(yLLlel\;i
ynue K pasmepy 6aHKa Ao Hee.

Mbl CcOCTaBMAM ypaBHEHME, KOTOPOE MO3BOJIAET HaM BblpasuTb O6LMM AManasoH A/s
CTaBKM (C 61edamu 1 BaNblo 6eTaMM) Ha Nt06oM yauue:

Bn = 2ZMarn/ (1 + 1p)

3pecb M, - 3TO KOZIMYECTBO PYK, C KOTOPbIMM GyAeT cAenaHa CTaBKa Ha cieaymoLien
ynmue (eCnm TakoBble OCTa/IMCb), UM KOJIMHYECTBO HATCOBbLIX PYK (€C/IM Mbl HAXOAMMCS
Ha nocneaHen yamue).

Echm urpok Y cTaBMT S; M S; C ONTUMAJIbHOM 4acTOTOM, TO Mrpoky X 6yaet
6e3pas/IM4yHO, 4YTO JenaTb Ha /6oM M3 yauu: Kona man ¢ong. OAHAKO He CTouT
paccymMTbiBaTb Ha TO, YTO UFPOK X MPOCTO CKMHET CBOM PYKU, U €ro OnnoHEHT 3abepeT
6aHKk c 6nedamn. HaobopoT, urpok X 6yaeT cTapaTtbCsi Mrpatb Mo ONTMMAaJIbHOM
cTpatermmM, KoTopas npejycmaTpuBaeT M KOJJbl. 3HauMT, Mrpok Y OyaeT crapatbcA
nocTaBuMTb B 6GaHK Kak MOXHO O6oiblue fAeHer C HaTtcamMu (cneposaTesibHO, U C
6nedammn). Torga cyMma s; M s; AONIKHA 6bITb paBHa BCEMY CT3Ky MrpoKa Y, To ecTb N.

MycTb Mrpok X HUKOrAa He CKWUAbIBA€T CBOK PYKY (MOCKO/IbKY OH 6€3pas/iMyeH K
BbIGOPY AEMCTBMUA, TaKOe YMpoLeHMEe YMeCTHO). OoCKoMbKy s; + s; = N B /1060M
cnyyae, UrpoK Y noayymT HamBbICLLEE OXKMAAHUE, EC/IU MAKCUMM3UPYET CBOM AManasoH
ANA CTaBKM.

O6Liee KOIMYECTBO PYK, C KOTOPbIMM UIPOK Y MOCTaBMUT:

Bi = 4yrir,/ (1 + ry)(1 + ry)



OueBnAHO, 4TO 4y 3TO KOHCTaHTa, MNO3TOMY HaM HYXHO HaMTH MaKCMMYM  ONnA
cneayrowero BbipaxxeHuA:

rirz/ (1 + ry)(1 + ry)

rq{rz TaKXe ABNAETCA KOHCTAHTOM (pa3Mepb| CT3KOB B pasjave, N, ecTecTBeHHO,
BE€J/IMYNHa I'IOCTOFIHHaFI)Z

r=(1+2sq)

rp=(1+ 251 + 252)/(1 + 251)
rp = (1+2N)/(1 + 2s1)

rirz = (1 + 2N)

To ecTb, Tenepb Mbl ULLEM MAaKCUMYM ANA:
1/(1 +r)(1 +r2)

Mbl 3HaeM, 4YTO ry; W r; MNOJIOXUTENbHbI; CNEeAOBATE/IbHO, Mbl MOXEM npocCTo
MUHUMHN3UPOBATb 3HAaMEHaTEJlb (TOI',D,a Mbl U NOJIYYUM MaKCHMMaJIbHOE 3Ha4deHue 3TOM

Apoobn):

(T+r)(1+r)=1+r1+r+r
(1+r)(1+r)=2+2N+r;+n

He o6pallaeM BHMMaHWE Ha KOHCTaHTbl. HaM 0CTaniock HaUTU MUHUMYM ANs (rq + ),
NMpu YCNOBUM, UTO rir; ABNAETCA BEJMYMHOM MNOCTOAHHOM. OKasblBaeTCs, 4YTO 3TO
BblpayKeHMe JOCTUraeT CBOEro MMHMMYM TOJIbKO MpM Iy = I,

Ha caMoM gene, 3TOT OTBET MOXHO 0606LL|,MTb ANnA Npon3BOJZIbHOIO KoJin4ecCTBa YJinL,.
MCI'IOJ'Ib3y5=I Ty €& NIOrnKYy, Mbl MOXeM onpeagesintb, 4YTo OXXMJaHUE UTPOKa Y B urpe c
TpeMAa yanuamMm CoOCTaBUT.

B1 = 8yrirars/ (1 + rq)(1 + r2)(1 +r3)

OpHako, ecnm By >= 1, Toraa urpoky Y 6yaeTt He xBataTb 6n1edoB. B Takom ciyvae oH
AOJIKEH byJeT NoCTaBUTb BE/IMUMHY NpUpaLLeHMsa 6aHKa. A UrpoK X, B CBOK o4vepeap,
O6yAeT BbIHYXXAEH CKMHYTb CO BCEeMU PYKaMM.

CHOBa OTOPOCMM BCE KOHCTAHTbI, NMOJIYYUM BbIPAXKEHUE Iy + I; + I'3, KOTOPOE HaM HYKHO
MUHUMM3UPOBATb, MPUYEM I1I2r3 BYAET ABNAATLCA BEMYMHOM NOCTOSAHHOM. M CHOBa 3Ta
CYMMa OKaXKeTC MMHUMA/IbHOM NpU 'y = Iy = I3.

Mbl HasblBaeM TaKyl MPOrpeccuio CTaBOK (Ha KaxaoM yauue 6aHK yBe/IMYMBAETCS Ha
OZIHO M Ty e YaCTb) 2e0Mempu4YeCcKUM poCmoM 6aHKa. JTa uaea oYeHb BaXkHa ANS
MOHMMaHMA 6eTCaM3uHra B 6€3/IMMUTHOM MOKEPE B LIE/IOM.



UTak, Koraa Mbl MMEEM [JeNo CO CTaTMYHOM MIpoM WM OAMH M3  YYacCTHMKOB
ACHOBUAALLMMA, OMNTMMAZlbHaA CTpaTerus npeanosaraeT OJMHAKOBble MNpUpalleHMs
GaHKa Ha KaxKJoM yauue, NPUYEM B MUTOre Mbl JOJIKHbI NMOCTABUTb BECb CBOM CT3K B
LLeHTp cToNa.

Huxke Mbl NpuBeAeM He6Oo/bLLIOM NPUMEP, B KOTOPOM XOPOLLO BMAHA pasHMLA MeXay
TONbKO 4TO MNPOaHa/IM3MPOBAHHOM CTpaTerMen (MPOTMB OMMOHEHTA, C/AeAYIOLEro
ONTMMa/IbHOM CTPATErMM) U IMHUEN, YTO MOXKET NOACKA3aTb Bam MHTYMLUMA.

Mpumep 19.3

— Ha Havano pa3aayum cTaKM UrpokoB X 1 Y coctasnsaioT $185, aHTe no $5.

— Wrpoky Y chaeTcs ogHa KapTa M3 NOJIHOM KoNozbl.

—  Tpw yMubl TOProB/iM, CTaBKM 6€3 OrpaHUYEHMM.

— Ha BCKpbITMM UrpoK Y BbIMIpblBaeT TOJIbKO C A Man K, npourpbiBaeT BO BCeEX
OCTasIbHbIX C/y4asx.

JTa Urpa aKkBmMBaJieHTHa Urpe ¢ ACHOoBMAALLMM, KOTOPYHO Mbl o6cy>Kp,anl4 paHee, oaHaKo
B 3TOM CJlyda€ Mbl MMEEM A1€/10 C TpeMA Y/IMLaMKN TOProBJIn.

AAna Havana, Mbl MOXXEM HaMTU WWOYZAyH B3J/Ibl0, TO €CTb OXMAaHMe Mrpoka Y, ecnu
06a yyacTHMKa MpOCTO AOMAYT A0 BCKPbITMA 6€3 cTaBoK. OH 6yAeT BbIMIpbiBaTb B %/;3
CNlyYyaeB, 3HAYMT, €ro oxuzaaHue 6e3 y4yeTa aHTe cocTaBuT $1.54, oAaHAKO €Ccamn Mbl
BbIYTEM OTCIOa B/IOXKEHHbIE B 6aHK AEHbIM, TO NOJYYUM MUHYC $3.46.

YT106bl caenatb 3Ty Urpy MNpubbIIbHOM, Y AO0/IKEH A06aBMTb K CBOEMY OXMIAAEMOMY
BbIMrpbIWy $3.46 aenaa CTaBKM Ha Tpex yauuax. JaBamTe CpaBHMM OXMAAHMA OT ABYX
Pa3/IMYHbIX CTpaTernm 6eTcamsmHra:

Y3: IrpoK Y CTaBUT POBHO TPETb CBOEr0 CT3KA Ha KaxKaoM yamue.
Y2: IrpoK Y CTaBUT COrIAaCHO NPUHLMIY FEOMETPUYECKOro NpUpaLLEHUs GaHKa

OueBuAHO, ANS )7 Kaxkzaas cTaBKa 6yfeT cocTaBnAatb $60. B cTpatermm s mMbl MOXEM
Mcnonb3oBatb TOT PakT, YTo 10ryrars = 10r° = $370. 3HaumMT, r paBHAETCA KyGMUYECKOMY
KOpHI0 u3 37, unu xe 3,3322. Kpome Toro, Ha Kaxkaom ynuue py, + 2s, = rpp

Ynuua #1:
$10 + 2s; = $10r
s;=$11.66

Ynuua #2:
$33.32 + 2s, = $33.32r
s;=$38.86



Ynmua #3:
$111.04 + 2s3 = $111.04r
s3=$129.48

Urpok X 6yaeT mrpaTb MO ONTMMAJIbHOM CTpaTerMu, ypaBHMBas pn/(p, + Sp) pa3 Ha
Kaxkaon yamue. Ero oxmaaemblii BbIMIpblll B TAKOM C/ly4ae COCTaBUT:

Ynuua | CraBka Y (17) Yactota Kona X | CraBKka Y (13) YacTtoTa Konna X

1 $60 14.29% $11.66 46.2%

2 $60 68.42% -> 9.77% $38.86 46.2% -> 21.3%

3 $60 80.6% -> 7.88% $129.48 46.2% -> 9.84%
Bcero | $60 7.88% $90 4.06%

Mbl 3HaeM, 4YTO MrpoK Y MONYYMT HENTpas/ibHOE OXWMAAHME CO CBOMMM Gaedamu.
OaHaKo Ans BaNblo 6ETOB €ro MaTeMaTMYECKOE OXKMJaHWe ByaeT paBHO:

Takum

<Y7> = (14.29%) (560) + (9.77%) (560) + (7.88%) (560) = $19.16
<Y3> = (46.2%) ($8.34) + (21.3%) ($22.26) + (9.84%) (559.40) = $26.41

06pa3oMm, UrpoK Y B CpeHEM BbIMIpbIBaeT Ha 7 J0/11apoB 60/blie OT CTpaTermu

reoMeTpmnyeckoro npupaleHmA 6aHKa. U 3TOro BnosHe AOCTaTO4HO, 4TOObI Urpa Cctasia
NMPUHOCUTb EMY I'IpM6bIJ'Ib. 34eCb CTOMT 3aMeTUTb, YTO MaKCMMasibHoe JKC-WoyaayH

B3J1blO

ANA UrpoKa Y He MoxeT npeBbillaTb WOYyAayH B3J1blO UTPOKa X - B TaKOM CJlydae

nocinegHemy 6bl TONIbKO OCTaBaJI0Cb CKHUHYTb CBOK PYKY U OTAaTb OMMOHEHTY $5 aHTe.

lMpumeyaHue om nepesodyuKa: [losly4eHHble pe3y/sibmamsl O/18 3MuxX 0BYyX
cmpameauli Mbl O0JI>KHbl YMHOXUmb Ha 2/ 13, NOCKO/IbKY B8K/1adblBamb OeHbau
8 6aHK Mbl 6ydeM MOJIbKO C 3MuMmu B3JIbl0 pyKamu. [lpu4yem nosy4eHHoe
npou3gedeHue 6ydem Hawum 3KC-woyodayH B3/1bl0 (BeOb B8 HEM He
yyumsbigaemca aHme). 3amem HAM Heob6Xxo0O0UMO CpasHUMb NOJIy4YeHHbIl
pe3y/ibmam ¢ woydayH 83J1bko (5-3.46).

PaccMoTpvM rpadmK 3aBMCMMOCTM I OT pa3mepa CT3KAa Ha ABYX M Tpex yaMuax
TOpProB/u:
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PucyHok 19.1. FeoMeTpu4ecKkui poct 6aHK 418 ABYX U TpeX yauL,

Mpu r paBHOM 3, S AOCTMraeT 3HayeHus 1, TO eCTb Mbl Ha4YMHAaEeM CTaBMTb POBHO
pasMep 6aHKka. Kak Bbl MOXXeTe 3aMeTMTb, YTOObl TakMe 6eTbl OblIM ONTUMAIbHbIMM,
CT3KM AOJIKHbI ObITb KaK MMHMMYM B 13 pa3 6o/iblie pasmepa 6aHKa. B 1o ke Bpems
npu cTakax B 3,5 pasa 60/iblue 6aHKa CTaBKM B NOJIOBMHY 6aHKa JOCTaTOYHbI A1S TOrO,
4YTOObl MOXKHO OblI0 BNOXMTb BCE JAEHbMM MO CTpaTErMM FEOMETPUYECKOro
npupaLLeHms.

AYKUYUOHHbIe uepbl (uepbl Ha 6eCKOHe4YHOM 4ucsie yiuy)

MNocnegHne M3 CTaTUYHbIX Urp, KOTopbl€é Mbl M3Y4YMM B 3TOM rnaBe, UMEKT MaJio
OGIJJ,GFO C TMOKepoM; B CYWHOCTHU, CTPYKTypa MUX peIJJeHl/Il\;i AOCTAaTO4YHO CUJIbHO
OT/IM4AETCA OT MHOIMX U3 PpaCCMOTPEHHDbIX BbilLE UIP.

OaHako TaKkue Urpbl NMOMoOraloT sydue TMOHATb No Kpal;’IHel‘;i mMmepe OoauH BaXKHbIM
npuHUMN, U KPpOME TOro UMEKT HECKOJIbKO NMPOCTO UHTEPECHbIX CBOMCTB. JTH Urpbl
NPOUCXOAAT Ha GECKOHEYHOM Yncne Y/IUL U Ha3biBalOTCA AYKUUOHHbIMU.

Mpumep 19.4

Mbl HauMHaEeM C pacCMOTPEHMA UIpbl C ACHOBUAALLMM HA OYEHb GOJIbLIOM KOJIMYECTBe
ynuu,.

— M nonHbIX yauy,

— (Cuna pyK UrpoKoB HE U3MEHAETCA OT Y/IMLpI K yuue
— Pa3mep 6aHKa - 1 eguHMLa

— CTaBKM OrpaHMyYeHHOro pasmepa (CT3KM no S eamHuL)
— WUrpok Y acHoBMaAWMM



MpUMEHAR MPUHLMN TEOMETPUYECKOro NpupalleHuss 6aHKa K cuMTyaumMu ¢ M yauu,
MoJlyYMm cieayollee:

MUToroBbiM pasmep 6aHKa COCTABMUT (MOC/E TOrO, KakK MIPOKM BOXKAT B 6GAaHK CBOM
CT3KM) 1 + 28.

P=1+25

PocT 6aHKa Ha KaxAoM yauue 6yaeT paBeH KOpH cTeneHt M u3 P (310
reoMeTpuyYecKkuit pocT 6aHKa ansa M yauu),

G = p/M
Pasmep CTaBKM s (418 TeKyLlero pasmepa 6aHKa) Ha KaxaoM yauue 6yaeT paBeH:
s=(G-1)/2

MpeanonoXuM, YTO Mbl A€NaeM KO Ha nepBoM yauue, rae 6aHk paseH 1. Urpok Y
MOCTaBMUT C OMNTMMAJ/IbHbIM B3J1bl0 AMana3oHoM v, , a 6aedoBaTb OH byaeT ¢ s/(1 + s) ot
Vv. B UTOre oH 6yaet cTaBmTb C AManasoHoM v, (1 + 2s)/(1 + s).

Mbl MoxkeM nepedopMynnpoBaTb 3TO CleayloWwmmM o6pa3oM. OTHOLIEHME KOMYecTBa
PYK, C KOTOPbIMM OH MOCTaBMT Ha M + 1 y/iMUe K KOJIMYECTBY PYK, C KOTOPbIMM OH
MOCTaBMT HA M y/iMLE PaBHO:

rp=(1+2s)/(1+5)

B HEKOTOpoM cCMbIC/ie 3Ty BEIMYMHY MOXKHO Has3BaTb My/IbTUMIMKATOpOM 651ecdoB.
MpeacTaBbTe, YTO Mbl aHA/IM3UPYEM MIPY Ha ABYX Y/MLAX CO CT3KaMu B 1 eauHuLy M
TaKMM >Ke 6aHKOM. [eoMeTpuyecKoe npupalleHue B TaKOM CJlydae npeanosiaraer, uto

Mbl ZJ0JIKHbI pasorHaTtbh 6aHK ¢ 1 10 3 3a ABe yAuLbl. 3HAYUT I B 3TOM Urpe paBHO \/§,

a pa3mep CTaBKM Ha KaXKJOM y/iMLE COCTaBUT (\/§ - 1)/2, vnn npumepHo 0,366. [anee
nayT 6nedol. MNycTb Urpok Y MMeeT B CBOEM JMana3oHe Yy B3Jibl0 6eToB, Torja Ha
puBepe oH 6yaeT 6nedoBaTtb € ys/(1 + s) pyk. Mpuyem Ans BbIGPAHHOrO 6eTcamsmHra
BblpaxkeHue s/(1 + s) npumepHo paBHO 0,268. TakMm obpa3om, Ha puBepe Urpok Y
6yaet ctaBuTb C 1,268y pyK, a Ha TepHe - C (1,268)2y. MNoactasnsem 0,366 BMeCTO S B
dbopmyny ana rp, NONYYUM, 4TO rp = 1,268.

MycTb KONMYECTBO HATCOB B AManasoHe Mrpoka Y Ha MpOTSXKEHWMM BCEWM MIpbl
Bblpa)kaeTCcs HEKMM V. Toraa Ym - KOJIMYECTBO PYK, C KOTOPbIM OH CTaBMUT Ha ysMue (m
+ 1), a yy - AvanasoH B3/blo 6eTa, TO ecTb, Yy = y. B cBOW oyepeab, Vo Mbl Gyaem
HasblBaTb AManasoH AN CTaBKM Ha nepBoM yauue. Monyumm:



Ym = Yo(rp)™

ym = yors)" =y
Ym = Y(r5)™™
Yo = y(rp)™

OgHako 34eCb Mbl  MOXEM CTOJIKHYTbCA C  ONPeAENIEHHbIMM  TPYAHOCTSIMM.
MpeanonoxuMm, 4To yp > 1. Toraa BO3HMKaEeT CUTyaumsa, KOTOPYK Mbl yXKe 06Cyxaanm
paHee - MrpoKy Y npocTo He xBataeT 6se¢oB B aAuvanasoHe. B Takom ciyyae
ONTUMAJIbHOM CTpaTerMen Ans Hero 6yaeT 6eT, a Urpok X 6yaeT 0653aH CKM/biBaTb BCE
CBOM PYKM.

B npotMBHOM cnyvae Urpok X 6yaet ypaBHuBaTb 1/(1 + s) pa3. MycTb X, - 3TO 4MCNO
PYK, C KOTOPbIMU OH genaeT Kona Ha yimue (m + 1). Torga:

re=1/(1+5s)
Xm= (rc)™

lMpume4yaHue om nepesodyYUKa: 3mMO ypasHeHUe (akmuyecku 3Ha4yum, 4Ymo
uzpok X JoJsiKeH paccmampusamb Kaxoyw yauuyy 8 omdesibHocmu U
ypasHusams a pas.

B nto60M M3 3TMX Cny4yaeB, eciu Urpok Y cneayeTt onTMMasbHOM CTpaTermum, Urpok X
OKasblBaeTca 6e3pas3/IMyHbIMU K Koty uau dongy. Mos3ToMy LeHa paccMaTpMBaeMOM
Mrpbl COCTABJIAET Vo - V, YTO NPEACTaBASET CO60M MHTEPECHYIO 3aBUCUMOCTb OXMAAHMA
OT KosimyecTBa 61eoB B AManasoHe urpoka Y.

Tenepb 06paTUMCA K Urpe COBEPLUEHHOIO0 MHOMO THMA.
Mpumep 19.5 - AyKUMOHHaA Urpa

— Cuna PYK HE U3MEHAETCA OT y/iubl K ynue

— CTaBKM OrpaHMyeHHOro pasmepa (CTaKkM no S eanHUL)

— Pa3mep 6aHKa - 1 eguHMLa

KaxablM MrpoK AenaeT CTaBKY, HO He FOBOPUT O HEWM CBOEMY OMMOHEHTY, 3aTem ob6e
CTaBKM BCKPbIBAOTCA O4HOBPEMEHHO.

Mbl 6yaem 0603Ha4aTb pa3mepbl CTaBOK Yepes Sy U Sy. O4eBMAHO, YTO KaXKAas U3 HMX
AO/IKHA HaxoaAnTbCcA Ha uHTepBane [0, S]. O6e cTaBKM NpMGABAAIOTCA K GaHKY.

Ecam sy > sy, TO urpok X BbiMrpbiBaeT. Ecin s, > sy, TO BbiMrpbiBaeT Urpok Y. Ecam sy =
Sy, TO MPOUCXOAUT BCKPbITME (0BbIYHO Takoe 6yAeT NMpoMcXoamTb, Korja obe CTaBKU
OKa3blBalOTCA paBHbl CTIKaM).



JencTBUTENIbHO, 3TA Mrpa Masio YemM HanoMuHaeT nokep. OAHaKo JaBalTe MOMNpoGyem
Ha Bpemsa abcTparnpoBaTbCA OT 3Toro dakTa. lpeacTaBbTe, YTO Mbl UMEEM AENI0 C
HEKOM MOKEPHOM MIPoM CO CTAaTMYHbIMM pyKamu Ha M y/aMuax no ONMCaHHbIM Bblille
npaBu/IaM.

A}'IFI K&)K,U,Ol;li PYKH, KOTOpaA Y HaC MOXET OKa3aTbCA, Mbl nop,6epeM CBO€ 3Ha4Y€HUe Sy,
KOoTOopoe 6y,£|,eT COCTaBJIATb HEKYIO AHOJIKO OT HAllero CTaKa S.

Ha KaxkgoM ynmue mbl 6yaemM CTaBUTb OJMHAKOBYH YaCTb HALLEro OCTABLUErocs CT3Ka €
= S/M, noka Mbl He JAOCTMIHEM OMpeJe/IeHHOro MOPOroBOro 3HAYEHMSA Sy, Bbille
KOTOpPOro Mbl MOAHMMATbLCA He roToBbl. Moc/se 3TOM TOYKM Mbl MPOCTO CAENIAEM YEK M
CAaAMMCA. € - 3TO rpedyeckas 6yKBa 3MCM/IOH, KoTopad 6blla BBEJAEHA paHee M
NpeAcTaB/AeT HEKYI0 0YEHb Manylo BeMuuHy. Kak Mbl yBUAMM B 3TOM Urpe, C pOCTOM
ymucna yamuy € 6yaet ctpemutbca K 0. ECM Hall ONMOHEHT caenaeT pens nboro
pasmMepa, TO Mbl YpaBHAEM TO/IbKO B TOM CJ/ly4ae, €CJIM OH OKaXeTCA MeHblue
MOPOroBOro 3HA4YeHWs, M Ha Cleaylolend yamue NPoAOC/IKMM CTaBUTb € C Y4eTOM
OCTaBLUErocs CT3Ka M yauL TOproeau. Eciu ke pens okakeTcs Bbille Hallero nopora,
Mbl caenaem dong.

lMpumeyaHue om nepesod4uKa: Mbl 6yOem cmasume & HA KaXOoM wazy
aykyuoHa (mo ecmb 6ydemM cyumame pasmep Kakool CmasKu UCXo0A U3
pasmepa Ha4yasbHO20 CM3KA) NOCKOJIbKY Mbl HE XOMUM C/IUWKOM 6bICmpo
dolimu 0o Hawezo0 nopo2a, U He XOMUM NOKAsbleamb ONNOHEeHmY, 4mo
3amedn1I9emMca OKOJ1I0 nopo20osoli MOo4YKu (3mo 6bl npoucxodusio ecsu 6bl Mbl
ucno/sib3o8asiu 8 opmysie BMeCmo S Haw nopoz) - 8 MAKOM CJIy4ae OH MOKem
cdenamsb peli3 u 3abpamsb y Hac 6aHK.

Tenepb NpeanonoXuM, YTO Mbl MFpaemM MpPOTMB MAeasIbHOro onnoHeHTa. KakoBo ero
OXXMZaHue OT IKCM/lyaTauum Hallen cTpaTterum? Ytobbl onpeaenmtb, YEMY paBeH Hall
nopor, OH JO/IXKeH 6yaeT ypaBHUBATb, MOKA Mbl HE cAeNlaeM YeK. TO eCTb OH He MOoXeT
3KCnayaTMpoBaTb HaC B CTO/Ib 3/IEMEHTAPHOM Kaw4ve. B CywHOCTU, OH noayuuT
NpuobIZIb TONIBKO B TOM C/ayyae, eC/M Hawa cTpaTerMsa 3acTaBuMT Hac MOCTaBMTb
HEMHOro 60/blue, YeM Sy. peanonoXuM, YTo KomyecTBo yaumy paBHaetca 100, a sy =
0,601. Ans nepsbix 60 yauy Hawa ctaBka 6yget paBHa 0,01. Ha 61 yauue Mbl Bce ele
He AOCTUIIM 3aAaHHOr0 Nopora, O4HAKO Mbl HE MOXEM HayaTb CTaBUTb MEHblUe, He
c/lenaB Hallly CTpaTermio OTKPbITOM ANA 3KCnayaTaumm (ONMOHEHT cpa3y MOMMET, 4YTo
3TO M eCTb Haw nopor). MNo3toMy, Mbl cHoBa ctaBuM 0,01, oBOAA HaLly O6LLYI0 CTaBKY
Ao 0,61. 310 3HayeHre Ha 0,009 6Gonbwe, 4YeM TO, KOTOPbIM Mbl COGMpANUCH
PUCKOBaTb; M MPaKTUYECKU MPOTMB BCEX PYK, C KOTOPbIMM OMMOHEHT ypaBHMBaA A0
3TOr0 MOMEHTA, Mbl TepAeM 3TU aonosaHuTenoHole 0,009.

/laBaliTe NOCMOTPUM, KaKUM OXMIAHUEM AN MAEA/IbHOrO OMMOHEHTa 06/1a4aeT pens.
MycTb Mbl I€NaEM CTaBKY Ha KaKOM-TO OMnpeaesieHHOM Y/MUEe, A0BOASA OOLWMI pasmep
MOCTaBJIEHHbIX AeHer A0 X. TaK KaK Mbl TOJIbKO YTO MOCTaBM/M, OH JO/IKEH 3HaTb, YTO



3HaYeHMe MNopora Sy AOJ/BKHO ObiTb HE MeHblle, YeM X - €. [1peAnoNoXMM, 4YTO OH
JenaeT pens [0 v eaAmHuL. Torza BO3MOXKHbI TPU CLEeHapumsa

e Sy < Vy. B atom cnyyae mbl genaem ¢dong. OfHako OMMOHEHT Mor Obl
BbIMrpaTb 60/blie (KaK MMHMMYM Sy - X) MPOCTO ypaBHMBAA HallM CTaBKM,
NMoKa Mbl He CAaZMMCA.

e S > VY. B aToM cnyyae Mbl caenaem Koan. OgHako nocne 3TOro Ha
pa3Mep CTaBKM ANS KaKAOM YAMLbl YMEHbLIMTCA - BMECTO (S - X)/Mocm
Mbl OyaeM JenaTb CTaBKY MeHblero pasmepa, (S - v)/Mocm. YuuTbiBaA,
YTO Mbl YK€ TMOKasaiM, KaK OMMOHEHT MOXKEeT 3apaboTaTb Ha Hallen
cTpaTtermmM CyMMy JO €, OH, O4YEeBMAHO, HE 3axo4veT YMeHblaTb 3Ty
BEJ/IMYMHY.

e sy, =V. B 3TOM cnyyae Mbl ypaBHAEM, HO 3aTeM Bcerja caenaem Yek u
cAagUMcs. A uaeanbHbIM ONMOHEHT HE BbIMFPaeT HUYErO.

MonyyaeTtcsa, YTO €AMHCTBEHHbIM BbI6Op ANA MAEANIbHOMO OMMOHEHTA - AeNaTb KO,
MOKa Mbl HE CKaXeM YeK.

Ha pelueHue 3TOM Mrpbl MOXHO MOCMOTPETb M C TOYKM 3peHua Teopum urp. MycTb
cyllecTByeT HeKas napa ctpaTtervi (X, Y), MpUMYEM Mbl 3HaeM OXuAaHue ann
MaeanbHOro onmnoHeHTa npotme X U NpotmB Y. OfHAKO LeHa Mrpbl 6yaeT Haxo4MTbCA
MeXAy 3TUMU [BYMA 3HAYEHMAMM, NOCKOJIbKY ONTUMa/IbHaA cTpaTterna urpoka X éyaet
06/1a4aTb MEHbLUMM OXMAAHUEM, YEM CTpaTernsa UAeanbHOro ONrnoHEeHTa, TO Xe camoe
BEPHO M An1A urpoka Y. TakMm 06pa3oMm, LeHa Mrpbl 4S9 MAeaNbHOro OnfnoHEeHTa B
Nyyllem cayyae coctaBuT G - € (rae G -uUeHa urpbl NpU MCMOJIb30BaHMM ONTUMAJIbHOM
cTpatermu).

M NOCKONbKY Mbl 3HaeM, 4YTO €C/IM KOJIMYeCTBO Y/uL B urpe, M, cTpeMmtca K
GEeCKOHEYHOCTH, TO € ByaeT cTpeMUTbCA K 0, TakK KakK M - 3HaMeHaTe/lb BblpaXKeHUA € =
S/M. TMonyyaetcA, YTO LEHa NO6OM Mrpbl CBOAMTCA K LEHE ayKUMOHHOM Mrpbl C
COOTBETCTBYIOLWMMHU NapameTpamm. A Mrpad B ayKUMOHHYIO Mrpy Ha MpOM3BOJIbHOM
4YUCNIE YL MAKCMMYM, YTO Mbl NOTEPAEM - 3TO €.

lMpumeyaHue om nepesodyuka: [lapazpag 8Bbiwe 3HA4YUM, YMO ecau
KoJlu4ecmao y/uy 8 uzpe yxodum 8 6@CKOHeYHOCMb, MO No3uyusa nepecmaem
UMemb BCAKOe 3HaYyeHue, MaKKe KaK U 3KcnJayamauus.
Mpumep 19.6
/lanee Mbl paCCMOTPUM aYKLIMOHHYIO UIPY C ACHOBUASALLMM.
— WUrpok Y AcHOBMAALIMMA.

— TMpaBuna ayKLUMOHHOM UIPbl CO CTIKAMM S eAMHML, M HAaYa/IbHbIM 6AHKOM paBHbIM
1 egnHULe.



MycTb y rpoka Y ecTb y HaTcoB. Toraa mbl byaem paccmaTpuBaTb BCEMO TPU TMMNA PYK:
PYKM UrpoKa X, KOTOpble HMYEM He OTMYalTCA ApYr OT Apyra, HatCbl Mrpoka Y M
BO34yX urpoka Y. BnosHe noHATHO, 4TO MUrpok Y 6yaeT Bcerga BbloupaTb s, = S C
HaTCaMM, BeAb OH 3ax04yeT MOCTaBMUTb B OGaHK KaK MOXHO 00/iblue AEHer C OY€eHb
CMNIbHOW PYKOM. TycTb X(S) - 4YacTb PYyK, C KOTOPOM MrpoK X 6yAeT CTaBMTb KaK
MMHUMYM S, A Y(S) - YaCTb PYK, C KOTOpPOM Y 6yJeT CTaBMTb KaK MMHUMYM S.

CtpaTerma urpoka Y 6yaeT 3aKkao4aTbCA B TOM, YTOObl CTaBUTb S C HAaTCOBbIMM PYKamu
1 BblIGUpaTb S, ANA 61edoB TaKMM 06pa3oM, 4YTO OH ByJeT MOCTENEHHO C HUMMK NOKa Y
Hero He ocTtaHeTca y(S) = y. YTo6bl caenaTb Urpoka Y 6e3pasiMyHbiM MeXAy CTaBKaMu
S U (s + As) C MEpTBOM PYKOM, Mbl MOXKEM caenatb cneaywulee. (As UM «aenbTa s»
06bI4HO MCMO/Ib3YETCA ANS 0603HAYEHMA HE3HAUUTE/IbHBIX NPUPALLEHWIA BEJIMYUHDI S):

-AX = X(s + As) - X(s)
(x, TO eCTb AONA pYK, FOTOBbIX BHECTU B GaHK AeHbrM, OyaeT yMeHbLaTbCA C
YBEJIMYEHMNEM S).

lpumeyaHue om nepesodYuKa: ABMOPbLI UCNOJIb3YIOM HE COBCeM NOHAMHbIE
¢dopMmysibl, omsema om Hux doxdambecCA He ydanocb. BnoaHe sepoamHo, 4mo
3mo opmybl uz npumepa 19.4.

-XAs + AxAs + (1 + 2s)(-Ax) = 0
(1 + 2s + As) -Ax = xAs
-Ax/x = As/(1 + 2s - As)

Mpu As — 0 nony4nm:

-Ax/x = As/(1 + 2s - As)
-Ax/x = As/(1 + 2s)
-dx/x =ds/(1 + 2s)

lMpumeyaHue om nepesodyuKka: 30ecb nNodpasymesaemcs, Ymo Mbl NOJYyHUIU
@dopMy npou3soOHOU (NOCKO/IbKY NPOU3BOOHAA - 3MO MAkXe npupaujeHue

¢dyHKYUU).
MponHTerpupoBas 06€e YacTu, Mbl NOJTyHaEM:

-ln(x) + C = n(1 + 2s)/2
In(Cx?) = In(1 + 25)

X(s) =k /+1+2s

OueBnaHo, x(0) = 1, TaK Kak BCe PYyKMU AO/IKHbI NOCTaBUTb X0TA 6bl 0. CnepoBartesibHO,
k =1, u Torpa:



X(s) =1 /+1+2s

TeM e ob6pa3om MrpoK Y [OJiKeH caenartb ONMoHEHTa 6e3pas/IyHbIM MeXAy S U S +
As:

(-Ay)(1 + 2s + As) + y(As) =
-Ay/y = As/(1 + 2s + As)

Mpu As — 0:

-dy/y = ds/(1 + 2s)
=Kk/1+2s

Mbl 3HaeMm, 4To y(S)= Vo, NOITOMY:

y =k /~1+2S

Takum o6pasom, y(s) =y ‘/11+22 ax(s)=1/+1+2s.

OAHAKO B 3TOM CJlyyae, OMATb Ke, Yo MOXKET 6biTb 60/iblle 1. 3HAYMUT, pELUEHUE Urpbl
BbIFIAAMT CAeAyoLLMM 06Pa3oM:

1+2S
1+2s

y(s)=v (M 1, Mbl ULLEM HaMMEHbLLIEE 3HaYeHME)

s)=1/+1+2s (Mnn 0, ecnnt y(~V1+2s) > 1)

MHbIMX CNOBaMM, KaXKJ0E M3 3TMX BbIPpAKEHMM O3HAYaeT TO KOJIMYECTBO PYK, C
KOTOPbIM MIFPoKM X uan Y (COOTBETCTBEHHO) 6yAyT CTaBUTb MO MEHbLUEM Mepe S Ha
ayKUMOHe (npu CTaKax S).

Hanpumep, ecamn ctakm coctasnawT 10 egmMHML M UIpoK Y MMeeT B CBOEM Auana3oHe
50% HaTCcOB, TO OH ByAeT CTaBMTb KaK MUHMMYM C:

(0,5) /(1+2*10)/(1+2*1)
(0,5) V7
1,323

y(1)

y(1)
y(1)

ll

TaK Kak 3T0 3Ha4YeHue 6oblie 1, To eMy caeayeT Jenatb 6eT CoO BCEMU AMana3HOM.

OH 6yAeT CTaBMTb KaK MMHUMYM 5 C pyKamu:



y(5) = (0,5) /(1+2*10)/(1+2*5)
_ 21

v(5) = (0,5) 1

y(5) = 0,691

Monyyaetca, 4yto uUrpok Y 6yaeTt CTaBUTb CO BCeEMM HaTcamMu U elle ¢ 0,191 ot obuiero
yncna pyK B KayecTse 61edoB.

lMpumeyaHue om nepesodyuka: O4yesudHo, Ymo eciu y(s) 6osbwe eduHuubl,
MO 3MO HEeBO3MOXHbIU C/y4al, B8eOb 0uana3oH uz2poka Y He Moxem
cocmasname 132%. 3Ha4um, Mbl NPOCMO 2080pUM O MOM, 4Ymo 6ydem
cmasumb CO 8CeMu pykamu. Ho ecau dosns pyK, ¢ KOmopbiMU OH nocmasum
HeKoe Kosu4yecmso deHez S MeHbwe eOuHUUbl, mo20a Ymobbl Halimu HYKHYIO
dosito 6s1e¢po8, HaMm U3 NOJSYYEHHO20 3HAYEHUA hpudemcsA Bbl4ecmb OO0JI0
Hamcos.

TaKKe nerko nokasatb, YTO MPU M — < Mbl TOJIbKO YTO MOJYYM/IM pEeLleHMA ANS Urpbl
MPOTMB ACHOBMAALWLEro Ha M yauuax. Mbl cneumanbHo He 6yaeM paccmatpuBaTtb
CnyyaMm, Korga y urpoka Y B AuanasoHe He xBaTaeT 6n1edoB M noroBopuvm o 6osee
NPUBbLIYHOM CUTyaLMM, Koraa o6a MrpoKa C/eflytoT CMEeLaHHbIM CTpaTermsamM Ha nepBom
ynuue.

YT06bI M36€KaTb NyTaHWULbl MO OTHOLEHMIO K MEPEMEHHOM S, MYCTb
sn=(G-1)/2,
70 BblpaXkeHMe 3a4aeT YacToTy CTaBKM Ha 0HOM yauue (npumep 19.4)
Mbl MO>XeM Mcnoib30BaTh CeayoLme YNpoLLEeHHA:
sn=(G-1)/2 =In(G)/2=(InP) / 2M

M3 pelueHma NOKepHOM Mrpbl C ACHOBUAAWMM (MprMep 19.1), Mbl 3HaeM, YTO X, = r¢".



TaKKe Mbl 3HaeM, YTO pa3mep 6aHKa nocae 3ToM yauubl 6yaeT paBeH:

1+2$1=Gm
1+ 2s,=P"M

I'Ip0143Be,qu 3aMeHbl 1 NOJTYHUM!
Xm = (1 +2s7)7
Xm = X(S)

To e camoe cnpaBeasMBo U ANna y(s).

Hy»xHO 3anoMHUMb

e Urpy npoTMB ACHOBMAALLETO MOXKHO MPOA/MTb HA HECKO/IbKO yauL. B Takom
CNyyYae KJIOYEBbIM 3/IEMEHTOM peELLEHUs BYAyT «BJIOXKEHHble» ApPYr B Apyra
AMANasoHbl, NPM KOTOPbIX ACHOBMAALWMM AO/KEH Yaue 6secdoBaTb, HO 3aTeM
CAaBaTbCA C YacTblo 671ehOB Ha CleayoLWMX YaULAX.

e /lna 6€31MMUTHOM UrPbl C ACHOBUAALUMM HAa HECKOIbKMX Y/IMLAX ONTUMAJIbHbIM
6eTCan3nHIoOM SIBNSIETCA FreOMeTpUYEeCcKoe npupatleHme 6aHka.

e C yBE/IMYEHMEM KOJIMYECTBA Y/IUL, MO3MLUMOHHOE MPEUMYLLECTBO CBOAMTCS K
HYJII0 - ayKLMOHHasA Mrpa nosIHOCTbI0 CUMMETPUYHA.

e Kak nokasbiBaeT ayKUMOHHasi Mrpa, B Mrpax CO CTaTM4YHbIMM pyKaMM MMeeT
CMbIC Aenatb Hebo/bluMe CTaBKM Ha Kaxzon yauue. OAHaKO 3TOT MpUMHLMN
MOXeT Hee co604aTbCA B Urpax C Apo.

e HeAcHOBMAAWMM MIPOK [OJIKEH paccMaTpuBaTb MIpy Ha HECKOJIbKMX YaMuax
KaK Moc/seoBaTe/IbHOCTb UIP HAa OAHOM yauLE.

e KonunuectBo pyK, C KOTOpbIMM UIpoK Y 6siecyeT Ha TeKyleM yauue, HO 3aTem
CAAEeTCs, HaXoAMTCSA B COOTHOLWEHMM a C OBLMM [JManas’oHOM, KOTOPbIM OH
MOCTABUT Ha BTOPOM YJIMLE.



FnaBa 20
TaHemM apo: Urpbl € Apo HA HECKOJIbKUX yaunLax

B npownoi rnaBe Mbl M3yyasM Urpbl Ha HECKOJIbKMX Y/IMLAX NPOTMB SICHOBUAALLETO,
rae LUEeHHOCTb PYK He M3MeHAsIaCb Ha MPOTAXKEHUM BCEM pasdadu. Mbl Mokasaau, 4To
MIPOK, KOTOPbIM He ABNAETCA ACHOBMAALMM, LOJIKEH NPUHMMATb PELLEHUS KaK eCcsiu
6bl Mrpa npoxoAuna Ha OAHOM Yynauue. B cBo ouyepeab, SACHOBMAALWIMM MIPOK
KOMOMHMpPOBa/ CBOM AManasoHbl M CTPEMMJICA MOCTPOMTb CBOK CTpaTermio TakKWMM
06pa3om, 4TO6bl Ha puBeEpe Yy Hero 6blJI0 ONTUMAJIbHOE COOTHOLEHWe 6n1edoB U
HaTCOB.

B 3TOoM rnaBe Mbl cAenlaeM pacCMaTpMBAaEMbIE MIpbl HECKOJIbKO 60J1ee CJIOXKHbIMM,
A06aBMB B HMX ApPO. IDTO 3HAYMT, YTO TeNepb B AMana3oHax MIPOKOB OKaXKYTCA PYKM,
KOTOPblE MOTYT YYYLIMTbLCA HA OJHOM M3 CIeAYHOLMX YULL TOPrOB/M.

TakKe Mbl 6y1IeM UCMO/Ib30BaTb TEPMMHbI OMKpPbIMoe dpo (04YeBUAHOE PO, KOTOpoe
3aKpbI/IOCb Ha OAHOM M3 YAUL; HanpUMeEp - TPeTbA KapTa K (h/Ially Ha pMBEpE), a TaKXkKe
CKpbimoe Opo (HeouyeBUAHbIE ApPO; TaKXKe NpUMEHAEeTCa ANA CMTyauun, rAe TOJIbKO
OJMH U3 UIPOKOB 3HAET, 3aKpbIJIOCb /M AP0, KaK, Hanpumep, B CTaze).

Mbl HayHeM c aHa/iM3a elle OAHOM Mrpbl MPOTUB ACHOBMAALLETO, B KOTOPOM, KaK Hu
CTPaHHO, HET HMKaKUX Apo. TeM He MeHee, OHa MOC/YKMT HEemnjoXoM OTMPaBHOM
TOYKOM A8 NOC/IeAyoLLIero aHaamsa.

Mpumep 20.1 - Urpa NpoTMB ACHOBUAALWMErO (OTKPbITble 4PO)

—  JIMMMTHbIM Xonaem, B 6aHKe 6 60/bLIMX CTABOK

— Wrpok X nokasbiBaeT CBOK Napy Ty30B

— /[nana3oH urpoka Y coCcTouT 13 7/8 o4HOMACTHbIX YepBOBbIX PYK, a Takxe 1/8
BO34yXxa

— Jlocka umeet Bua: Q¥ 74 Ky 44 8v

PewweHue ans nepBoir Urpbl C ACHOBMASALLMM, KOTOPYIO Mbl PACCMOTPE/IM B 3TOM KHUre
(npuep 11.1) noacKaxKeT, YTO UIPOK Y AOIKEH CTaBMTb Ha B3JIbI0 CO BCEMU (DN3LLIAMM,
a TakXe 6nedoBaTb C AOCTAaTOYHbIM KOJIMHECTBOM MEPTBbIX PYK, 4YTOObI UrpoK X
OKasasica 6e3pasfiMyeH K Konny. Mcnonb3ys yxe 3HaKOMble HaM COOTHolweHuA 61edoB
M B3J/Ibl0 6ETOB, Mbl MOXKEM BbIBECTM C/eAYIOLLYI0 ONTUMAbHYIO CTpaTermio:

Urpok X penaet 4ek, UrpoK Y cTaBuMT BCe (pawwm (7/8) M d MEepPTBbIX PYK (1/8 oT
CBOEro auanasoHa). Mrpok X Jo/KeH CKuAblBaTb d OT BCEX CBOMX PYK (1/7) 7

ypaBHMBaTb C OCTaBLUMMUCS 6/7 .



Mprmep 20.2

—  JIUMUTHbIM XONAEM, BbIlIEN TEPH, B 6aHKe 4 60/1blIMX CTAaBKU
— Wrpok X nokasbiBaeT CBOI Napy Ty30B

—  /unana3oH urpoka Y COCTOMT Ha 1/10 M3 O4HOMACTHbIX YEPBOBbIX PYK, a TaKXe
9
M3 °/1o BO3AyXa
— Jlocka nmeet Bua: Q¥ 7¢ Ky 4%

ANs ynpoweHus pacyeToB JaBaMTe CYMTaTb, YTO (/3L 3aKPOETCA Ha pUBEPE POBHO
20% pa3. Mbl TakxKe He 6yaemM obpallaTb BHMMAHMA Ha TOT (baKT, YTO HyKHaA KapTa
O6yaeT NpPUXOAMUT pexke, MOCKONbKY Yy Mrpoka Y Ha pyKax MHOrga oKaxeTcs mnapa
4yepBOBbIX KapT.

Kakne aeMcTBua Mrpoku 6yayT npeanpyvHUMaTb Ha TepHe? Bo BTOPOM YacTW KHUIM Mbl
yXXe aHa/M3MpoBasIM MOXOXMe Urpbl. BnonHe oyeBMAHO, 4YTO MUrpok X GyaeT Aenatb
CTaBKy BO BCEX Cy4vasax 6e3 MCKYEHMA. A TaK Kak y Mrpoka Y celyac HeT pyk,
KoTopble Obl OblIM BnepeaM Ty30B, OH OyaeT Jenatb KOAM TOJbKO MpU HaIUumu
NoAXOAAWMX WaHCOB 6aHKa. OAHAKO OH TaKKe YpaBHSET M C HEKOTOPOM YaCTblo CBOMX
6nedoB, HagesaCb 3a6paTb 6aHK Ha pMBeEpe, €C/iM BbIMAET TpeTbs KapTa K ¢aswy. Mbl
MOXEM HaMTM 3TOT AMana3oH MCXOAS M3 MTOroBOro pa3mepa 6aHka. locne 6eta u
KO/J1a Ha TepHe B LEHTpe CToNa OKaxyTcAa 6 6osbwmx cTaBoK. Mrpok Y 3axoyet

6nedoBaTb Ha TpeTben KapTe K paswy a=1/(P+ 1) = 1/7 OT CBOEro B3/bl0 AManasoHa,

M C 1/70 OT BCEX CBOMX BO3MOXHbIX PYK.

lMpumeyaHue om nepesodyuKa: 3decb UCnoJib3yemca KoagguyueHm a, a He ay,
NOCKOJIbKY asmopbl paccMampusarm cumyayuto Ha 0OHOoU KOHKpemHouU yiuuye
(pusep), a He 4epedy CMABOK HA HECKOJIbKUX yiuyax (Kak smo 6bi10 8
npedbidyweli enase).

Tenepb NpeacTaBbTe, YTO Ha puBepe Bbilwaa 8¥. Mbl NoJslyvyaem Ty e CUTyaumio, 4To U
B npumepe 20.1 - B 6aHKe 6 60/blUMX CTaBOK, AMana3oH Urpoka Y coAepXuT B cebe
Kak dn3wmn, TaKk 1 61edbl, TEKCTYpa AOCKM HAYEM HE OT/IMYaeTCA.

Urpok Y 6yaeTt CTaBUTb CO BCeMM (ridllaMM, a TaKxKe 6aedamu, KOTopble AO/IKHbI
COCTaB/IATb 1/7 OT KonmnyectBa aswen. BnosHe NOHATHO, YTO 6GOJbLUE MEPTBbLIX PYK

Ha pUBEpPE Y HETO HEe OKaXeTcA (OH AeNlan KOJIN Ha TepHe B pacyeTe Ha 61ed MMEHHO C
3TMM AMANa30HOM).

Mepea TeM KaK Mbl MPOAOIKMM O06CYXAATb pelleHue ANS 3TOM Wrpbl, AaBamTe
OCTaHOBMMCSA M NMOAYMAeM, Kak 4acTo Mrpoky X cneayeT ypaBHMBaTb. B Mrpe Ha ogHoM

yamue 4acCtoTa KOJ/1a 6blna 6/7. OaHako B 3TOM CJlydae, KaK BaM YyxXKe nogcCKa3biBaeT
MHTYULUUNA, OTBET 6y,qu HECKOJIbKO UHbIM.



MycTb Urpok X peluaeT BCerja CKMAbIBaTb CBOK PYKY - KaK Mbl YK€ OroBOpW/IM Bbile,
€ro OnMnoHeHT O6yAeT urpatb Ha puvBEpPE ONTUMAJbHO W caenaeT Mrpoka X
6e3pas/IMYHbIM K Koy uam donay.C apyror CTOPOHbI, Mbl 3HAaEM, YTO €C/I1 Bbl UFPOK
X pewun HuMKorga He pgenatb Koaa, TO Mrpoky Y He cocTaBuao 6bl Tpyja ero
3KcnayatMpoBaTb. B TakoM ciyyae, MOCKOMIbKY Ha pvBepe y Mrpoka Y OKasbiBaeTcsA
BECbMA OrpaHMYEHHbIM HAbop PYK, KOTOPbIM OH MoA6upan ANS ONTMMA/IbHOM Mrpbl
TONbKO Ha 3TOM Y/MUE, €My HYXHO 6yAeT M3MEHUTb CBOW AMANasoH ANA Koisa Ha
TEePHe U BK/IOUYUTb B Hero 6osblue 61edos.

Ho 3aecb ecTb napa NoABoOAHbIX KamHeW. YTobbl Yalle 61edoBaTb Ha puBepe, UrpoKy Y
npuaeTca AenaTb Ha TEPHE KOJIT C MEPTBOM pYKOM, a TpeTbA KapTa K dawy BbiMaeT

TOJIbKO B OAHOM CJly4ae U3 MATH. UHbIMM CioBaMM, 4/5 pa3 OH HE CMOXET pea/in3oBatb

CBOM 3aMbICeJl, TaK KaK Ty3aM ero OnmoHeHTa HUYEro He ByJeT yrpoxaTtb. TaK YTo Bce
3T0 BpeMs WUrpok Y 6yzeT TepsATb CTaBKYy, CAeNaHHyl Ha TepHe. OH MoxkeT cebe 3To
MO3BO/IMTb Ce6e TOJIbKO €C/IM UrpoK X AeMCTBMTE/IbHO HUKOrAa He AenaeT KON Ha

puBepe - Torga 4/5 pa3 OH NoTepsieT 0A4Hy CTaBKY, HO BbIMrpaeT NATb, KOrj4a Ha pMBepe

BbIMAET 3L 0blee OKUAAHWE COCTABUT MNJIOC 1/5 CTaBKM.

3HauMT, UrpoKy X HYKHO HaMTM aNbTepHaTMBHYyl cTpaTeruto. Ha camoM gene, oH
AOJI)KEH CTapaTbCA CAeaTb CBOEro OMNMoHeHTa 6e3pa3/iIMyHbiM He K 61edy Ha pmBepe C
MEpPTBOM PYKOM, a K MHUM «Konn Ha TepHe ¢ 61edoM, 6eT Ha TpeTben KapTe K Ly
Ha puBepe».

MycTb X - YacToTa Kosia Mrpoka X Ha puBepe. EciM MepTBble pyKM €ro OnmnoHeHTa
NajalT yXKe Ha TepHe, UX OXMAAEMbIM BbIMIpbil cocTaBuT 0. YTo6bl OHM OKasanmcb
6e3pas3/IMuHbl K anbTePHATUBHOM JIMHUM, €€ OXMAAHME TaKXKe [O/IKHO PaBHATbCA
Hy/Il0. MepTBble pyKM TepsiloT 2 CTaBKM, KOrga Ha pvBepe NpuxoauT (sw, HO Ty3bl
Mrpoka X BCe paBHO AenaloT KOJIN;, BbIMrpbiBaloT 5 B cny4yae ycnewHoro 6neda; a
TaK)Ke MpoMurpbIBaloT 1 CTaBKYy, €C/IM Ha pUBEPE He Bbill/la TPETbA KapTa K dh/iaLy.

<MepTBble pyKH, dong > =0

<MepTBble pyKH, Konn> = p(Konn) p(pasw Ha pusepe) (-2) +
+ p(dn3w Ha pusepe) p(dong) (5) + p(6naHK Ha pueepe) (-1)

<MeptBbie pyku, konn> = x(1/c) (-2) + (1/5) (1-x) (5) + 4/c (-1)
<MepTBble pyKM, KONI> = x(-7/5) + 1/5

X('7/5) + 1/5 =0

X = 1/7

3/1eCb MOKHO CZleN1aTb HECKO/IbKO BbIBOJOB 06 Urpe Ha ABYX Y/MLAX.

MepBbiN:



Ymobbl 6ned 8bi2naden npasdonodobHo, e20 Oo0JiKeH nooKpensiamb ouana3oH
CUJIbHbIX PYK.

MpY NOMCKe ONTMMa/IbHOM CTpPaTermm Ha PUBEPE Mbl HMKOTAa HE AOJIXKHbI 3a6biBaTh O
CTOMMOCTM PO3bIrpbillia COOTBETCTBYIOLENO AMana3oHa. Tak, roToBble PyKU MOTYT pexe
YpaBHMBATb Ha pMBEPE MNPM 3aKPbIBLIEMCA PO, MOCKOJIbKY OHM YXEe 3acTaBUIM €ro
3an/1aTMTb Ha TepHe. DaKTUYECKMU, FOTOBbIE PYKM M3BJIEK/IM HYKHOE MM B3JIbIO Ha
npeaplayLen yamue, Tak YTo ONMOHEHT C PO HMKAK HE MOKET 3KCMIyaTUpOBaTh TaKyHo
CTpaTeruio, NocKoJibKy OHO He ByAeT 3aKpblBaTbCSA Ha PUBEPE AOCTAaTOYHO YacTo.

ITOT NPMHUMN HAXOAMT CBOE NPUMEHEHME U B peasibHOM NMoKepe. Hanpumep, Ha camom
AEeNe HeT HUYEro XyKe, YeM OKaszaTbCsA B CMTYaLMM C OTKPbITbIM PO Ha pyKax. Kak Mbl

MoKasa/iM 4YyTb Bbille, UrPOK X [IO/IKEH OblN ypaBHMBATb BCErO C 1/7 4acTblo CBOErO

AmanasoHa Ha puBepe (BMecTo 6/7, 3HAYMT, N3 NOJIyYaeT ropasfo MeHbLLe Babio!),
npuyem Urpok Y HMYero oT 3TOro He BbiMrpa.

3HauMTe NIbHbIM NEepeBec B 3KBMTM Ha TEPHE MO3BOJIAET MIPoKy X Yalle CAaBaTbCA Ha
3aKpbiBLEMCA (3Wwe, BeAb ero OMMoHEHT yxKe 3ansaT 60/blloe KOJIMYECTBO AeHer
3a BO3MOXHOCTb 6/1echoBaTh Ha puBepe.

Bbonee Toro, Kak Bbl MOr/IM 3aMeTUTb, TOT PaKT, YTO UIFPOK Y ABAAETCA ACHOBUAALLMM,
MOYTM HUKAK eMy He MomoraeT - 3TO NPOMCXOAMUT B MEPBYI0 ovepesb M3-3a C/1laboCcTu
ero guanasoHa. OgHaKo, Kak npasBm/io, ONTUMasibHble CTpaTernMm He NoCTaBAT Bac B
noAo6Hoe nosioKeHue (C oY4eBUAHbIM Apo). MNoKepHbiM TeopeTuk Mon MyauT Kakoe-To
BpemMA Has3ag Jaxe BbiBen «OyHAameHTanbHyto Teopemy /[po». OHa rnacut
cnepyowee: ec/ii Mbl OXMAAEM 3KWEH Ha Caedyllwmx yavuax B pasjade, Kaxjas
Halla JIMHUA pOo3bIrpbilia AO/BKHA cofepXaTb B cebe HaTCbl ANA N06bIX KapT, KOTopble
MOTYT BbIMTM Ha CTO/.

lpumeyaHue om nepesodyuka: 3my meopemMy ciedyem noHumams mak. Ecau
Mbl OyMaem, 4Ymo Mbl MOXKEM noJiydumb B83/Ibl0 HA Caedylwux Yauyax
mop2os/u (Hanpumep, 6aedya, nubo cmasa ¢ HaMcamu), Mo Kakyr 6bl TUHUIO
pO3bi2pbilua Mbl He B8bI6pAaU, Kaxkoas u3 HUX OOJIXKHa umemb csoll Habop
Hamcos 014 /6ol sbiwedwel Kapmel.

Hanpumep, eciu mMbl uzpaem Ha mepHe 4epe3 YeK/ Ko, koeda Ha JocKe ecmb
@13w-0po, mo y Hac Jo/KHbI 6biMb KAK cembl (HAMCbl HA KAPMax, Komopble
He 3aKpbigarom ¢3w), a mak u Ga3w-0po (HaMCbl Ha Kapmax, Komopble
3aKkpbisarom g3w).

BTopol BbiBOA KacaeTcs NpUMEHEHMA TEOPMM UFP B MOKepE:



Mepbl Ha HeCKOJIbKUX YIULUax Hesb3s8 npedcmasums 8 sude CBA3AHHbIX MexAy coboli
uep Ha odHol ynuuye; peweHue O/ MAKUX u2p 3a4acmyro npednosiazaem 8 KOpHe
UHYI0 cmpameeauro.

B nepsom npumepe M3 3TOM rnaBbl Mbl PacCMaTPMBA/IM CTPATErMio Urpbl Ha pusepe
6e30THOCMTE/NIbHO TepHa. OHaKO pelleHMe A8 Urpbl Ha ABYX Y/IMLEAX, KaK 0Kas3asoch,
CYLLECTBEHHO OT/IMYAJIOCh, XOTb CMTYyaLMs Ha puBepe (Moc/ie CTaBOK Ha TepHE) HMKaK
HE M3MEHWUIaCb.

3T0 U ecTb Hanboiee BaKHOE pasIMiMe MeXAYy MaTEMATMUYECKMM aHa/IM30M LLaXMaT M
noKepa - B LaxmaTax Lernoyka AeMCTBMM, Mo KOTOPOM Mbl OKa3a/IMCb B TOM MW MHOM
CMTyaUMM HMKOTAa He BaKHa. B To e Bpems B MOKepe KaxKjoe JeNCTBME MMeeT
onpeAeNieHHbIM BEC U BMAET Ha CTpaTErmio AN CeAyoWwmx YauL, TOProBn.

M 3Ta 0COGEHHOCTb MOKepa npeacTaBnsieT CO60M [/laBHOE MPEensTCTBUE MpU
BbIYMCIEHMM ONTMMaJIbHbIX CTPATErUM - HU OJHa pasjada He MpPOMCXOAMT B BaKyyMe.
JleMCTBUA MIpOKOB Ha MpPEJLECTBYIOWMX YAMUAX BCerfa AO0J/IKHbl 6biTb MPUHATHI B
pacyeT, Mbl BCerja MMeemM Jesio C C/OXHbIMM U MHOrOYPOBHEBbIMM JMana3oHaMM.
Bonee Toro, Mbl He MOXEM Ha3BaTb HAMAEHHOE peLleHWE ONTMMAJIbHbIM, €C/IM OHO He
6b1/10 MONYYEHO A1 NOJIHOM BEPCUMU UMPbl, YUUTbIBAOLLEN BCE BO3MOXKHbIE (DaKTOpPbI.

N ato npenAaTtcTteBnMe cerogHA BbIrnAAUT HeENpeogo/IMMbIM B NEpBYHD o4epedb M3-3a
HeAOoCTaTKa BbIYMCJIUTE/IbHbIX MOI.I.I,HOCTeﬁ COBpPEMEHHbLIX KOMIMbIOTEPOB, a TaKXxKe
MHOI0Mo0/1b30BaTe/1IbCKOM npupoabl nokepa. TeM He MeHee, B 3TOM U cnep,yrou.l,eﬁ rnaee
Mbl NpoAO/IKMM U3yYaTb BCMOMOratesibHble Urpbl Ha HECKOJIbKMX YyJIMLaxX B MOMCKaxX
M,D,eﬁ M pe3ynbTaTtoB, KOTOpble MO3BOJININ 6bl Ham NPMHUMATb 6onee rpaMoOTHbIE
peweHnAa 3a CTOJIOM.

Mprmep 20.3 - Urpa NpoTHB ACHOBUAALLEIO (CMELaHHble Apo)

MpeacTtaBbTe, YTO BMECTO OObIYHOro Habopa pyK, COCToAWeEero u3 Apo U 6nedos, y
Mrpoka Y OKasblBaeTCs AuManasoH, B KOTOPOM X% AO0J0 3aHMMaloT (G3W-apo (rnaBHoe
Apo), y% - cnabble CKpbITble AP0 (HAanNpUMEP, HUKHME Napbl, KOTOPblE MOTYT YCU/IUTLCA
[0 ceTa), a z% - MepTBble PyKU. AnA ynpoleHMa pacyeToB byaemM cuuTatb, YTO (aw-
Apo 3akpoeTtca B 20% cnyyaes, a cnabble gpo - B 4% (COObITUA HE3aBUCHMbIE).

CnabbiM apo HeZoCTaeT MPAMbIX LWIAHCOB 6aHKa ANA Koala Ha TepHe Jaxe C yY4eToM
NoTeHUMabHOro BbIMrpbiwa Ha pyvBepe. OQHAKO MOCKOJIbKY UIPoK Y B /IlO6OM Cryyae
6yAeT ypaBHMBaTb C YaCTbi0 CBOMX CNABEMLUMX PYK, YTOObl MMETb CHaNaHCUPOBAHHbIN
AManasoH Ha puBepe, OH BMOJIHE MOXET MpeAanoyecTb KoM C aHAeprnapamu BMECTO
KOJi/1la C MEPTBbIMU PYKaMM.

UTaK, Urpok X JenaeT CTaBKy, UIpoK Y ee NMpUHMMAET C Auana3oHOM, COCTOSALMM M3
Tpex yacten. Mpuuem aaxe ecam Gl He 3aKPOeTCs Ha puBepe, 4% pa3 OH nonaaeT B
ceT Ha 61aHKOBOM KapTe. Toraa OH MOCTaBMT CBOM CETbl Ha B3JIbl0 U COANAHCUPYET MX



C onpeAesieHHbIM KoM4ecTBoM 61edoB (B MX YMCIe NPOMasaBLIME ApO, C/labble napbl,
KOTOpble He Monasim B CET Ha pMBEPE, a TaKXKe BCe MepTBble pyKM C diona).

B npuvmepe 20.2 6blI0 O4EBMAHO, KaKMe PYKM MUIrpoK X JO/KEH Obla caenatb
6e3pa3/MyHbIMK K 6nedy. OaHaKo 34eCb €My HY)KHO BbloMpaTb: cAesaTbh OMNMOHEHTa
6e3pa3/IMYHbIM K KOJIZly CO CNabbiMM 3aKPbITbIMM AP0 MM C MEPTBbIMM PYKaMM.
KoHKpeTHOoe pelleHue 3aBUCHT OT A0/ 3TUX PYK B AManasoHe Mrpoka Y.

Ecam x = 10%, a z = 90%, TO Mbl MONYYMM Ty XK€ CaMyl Urpy, KOTOPYK pelnsiv B
npeablaywem npumepe.

Tenepb npeacTtaBbTe, 4To X = 10%, a v = 90% (MHBIMM CIOBaMM, MEPTBbIX PYK Y UrPoKa
Y HeT). Toraa urpok X AO/IKEH cAaenatb CBOEro OMMnoHeHTa 6e3pas/iMyHbIM K 61edy co
CnabbiM1 Apo. [Ana 3TOro eMy CTOMT ypaBHMBaTb Ha PUBEPE HACTO/IbKO YacTo, YTOObI
UrPoKy Y He 6bl10 pa3HuLbl, Y4TO AenaTtb. MyCcTb X; - YacToTa Koa1a Mrpoka X Ha pusepe
C TPEMS KapTamu K 3Ly, a X, - YacToTa Ko/iJla Ha 1060 Apyrom KapTe.

JlaBariTe pacCMOTPUM OAHO M3 3aKpbITbIX AP0 Mrpoka Y. C HUM OH MOMXKET cbirpaTb No
OZIHOM M3 HECKOJIbKMX JIMHWMM. Mbl NpeacTaBMM MX B BMAE MaTpMLbl, MOCKOJIbKY OHa
Aenaet npouecc pelleHus 6osiee yAao6HbIM. O6O3HAYEHWMA, KOTOpble Mbl Byaem
MCMONb30BaTb A/S CTpaTErui Mrpoka Y BbIrNSAAT TaK:

[<[elcTBME Ha TepHe>/</leMcTBME Ha puBepe, ecu Bbllen ¢asw>/<JencTeue Ha
puBepe, ec/u Bbilen 61aHK >]

Hanpumep, [F//] 3HaunT pong Ha TepHe, B To Bpemsa Kak [C/B/K] - konn dnona, 6ned
Ha Tp1-3W pMBEPE MU YeK Ha NtoboM Apyron KapTe. Mpu 3ToM ecam urpok Y nonaget
B CeT, TO BCerja MnocTaBMT Ha B3JIbl0 - B TaKOM CJlyyae €ero BbiMrpbill COCTaBMT 5
CTaBOK M3 6GaHKa M/OC HEKOTOpble MOTEeHUMasIbHble CTaBKM, KOTOpPble 3aBUCAT OT
peweHna urpoka X (X pa3 OH ypaBHAeT Ha TpeTbeW KapTe K ddwy M X, pa3 Ha

6naHke). Takxe 6yaem cuuTatb, 4TO 1/4 pa3 ceT uMrpoky Y JacT TpeTbA KapTa K
bnswy.

Vset = (3/4) (5 + xn) + (1/4) (5 + xy)

lMpumeyaHue om nepesodyuKa: Smo ypasHeHue nokasbigaem
mamemamuyeckKoe oxudaHue Om CMAsKu Ha pusepe ¢ cemoMm. [Ipuyem
04eBUOHO, YMO HA Mpex Kapmax K ga3wy u Ha 6a1aHke meHOeHUuUU K KOy y
uz2poka X 6ydym pa3sHbIMU (KaK 6b1J10 0mmeYyeHo 8biule).

Smu ypasHeHuA noay4aromca caedyowum obpa3om. Bo-nepsbix, Mbl cHUMAaeM,
ecqiu Mbl 3abupaem 6aHK nocae ¢onda onnoHeHmMa, MO BblUu2pbiBaem 5
cmasoK: 4 cmasku u3 6aHKa nJIlOC CMaska onnoHeHmMa Ha mepHe. B obwel
C/IOXXHOCMU Ha pusepe baHK cocmasndem 6 CMAsoOK, OOHAKO Mbl



paccmampusaem OOHYy CMABKY B8 Kadecmse 8/10KeHull Ha mepHe, Koz2da
oyeHusaem JIUHUK Ue/lUKoM. B caydyae Konna mbi sbiuzpaem 6 cmasok (4 + 1
+1).

Ha mpembel kapme K ¢a3wy onnoHeHm ypasHsaem ( Xy ) pas, a ckuHem - (1 -
Xf ) pa3. MIMeem ypasHeHue:

x¢ (5+ 1)+ (1- ) (5)
6xs+5 - 5x;¢
5 + Xy

Takum e 06pa3om HaxoOUM ypasHeHue U 014 Xp.

JIntHmuAa OsmpaHMe UrpoKa Y OxnpgaHue npum
urpoka Y Xn=1MnXx5=1
[F//] -(L/55)(4) = - 0.16
[C/B/B] (1/56)Vset + (19/100) (-2x+5(1-x7))

+(77/100)(-2%2*5(1-Xn))

[C/B/KT | (1) Vset + (19/100)(-2x+5(1-%) - 77 /100
[C/KB] | (1/ye)WVeet - 197100+ (77 /100)(-2%a*5(1-Xn))
[C/K/K] (1/25)vset . 19/100 . 77/100 72/100

KoadduumeHTsi 1/25, 19/100, 7 77/100 MOKa3blBalOT BEPOATHOCTb NoMajaHus B ceT (C

TpeTbeln KapTor K (aswy uam HeT), BEPOATHOCTb NonajaHusi Bo 3w (HO He B CeT), a
TaK)Xe BepOoATHOCTb MOJIHOro 6/1aHKa Ha pusepe.

M3 MaTpMLibl CTAaHOBUTCA OYEBUAHO, YTO KOJUT M YEK Ha pMBepe Ha o6oi KapTe Bceraa
6yaet AOMMHUpPYeMon cTpaTermen. MMycTb X, M X PaBHbl €AuHUUE (3TO JyYlLuM
cueHapun ana ceta). Torga <[C/K/K]> = 1/25 (6) - 96/100 = - 72/100, yTo
CYLLECTBEHHO XY}Ke, YeM oXuzaHue oT dosga Ha TepHe

Mbl TakKe 3Haem, 4YTo AManasoH AnA 6neda Ha TpeTben KapTe K daswy 6yaeT wumpe,
yeM AunanasoH Ans 6neda Ha Nto6oKr ApyroM KapTte (MOCKOJIbKY B MEPBOM CJlydae HaliM
6nedbl nydwe nOAKpenaeHbl CUIbHbBIMA pyKamM). 3HauMT, JO/IKEH CyllecTBoBaTb
HeKknn ananasoH [C/B/K] nommmo [C/B/B].

MpryeM MOCKONbKY Ha pUBEpPE Y Hac BCerfa oKaxyTcs 6.1edbl 060MX TMMOB, CTaBKa C
HMMM Ha puBepe 6e3 dJI3la A0/KHA NOAYMHATLCA CMELUAHHOM CTpaTermu.



Toraa Meem:

<[C/B/B]> = <[C/B/K]>

"7/100 (:2xa+5(1 - xa) = - 77/
5 = 7Xn = - 1

Xn = 6/7

Mbl TakKe 3HaeMm, YTo MrpoK Y o6s3aH 61edoBaTb Ha pUBEPE XOTb KAKOM-TO MPOLEHT
pas, TaK KaK y Hero He BCEra OKasblBaloTCS HATCbl:

4/100\’5“ * 19/100 ('ZXf * 5(1-Xf - 77/100 = 16/100
Xf = 3/7

JTO OYeHb MHTEpECHbIM pe3ynbTaTt. JobaBneHne B AManasoH Mrpoka Y CKpbITbIX Apo,
KoTopble ropaszo ciabee 3Ww-4po, 3aCTaB/SAET €ro OMMOHEHTa AenaTb KO B TpU
pasa vaule. /Jlesio B TOM, YTO KOrja Ha A0CKE BO3MOXKHO JIULLb HEKOE CKpbITOe Apo (He
BbilL/a TPeTbsA KapTa K dsuwy), Mrpok X 06s3aH ypaBHMBaTb 6/7 pas, 4Tob6bl ero

OMMOHEHT 6bln 6e3pasninyeH K 6redy. B To ke Bpems, ec/im Ha puBepe 3aKpblioChb
OYEeBMAHOE APO, TO OH MOXKET MepeMTH K CTpaTerMu Kosia JMb B TpEX C/yyasx M3
CeEMM.

YTo KacaeTcs cTpaterum urpoka Y, OoH AOJIKEH pasbirpbiBaTb A4OCTAaTOYHOE KOJIMYECTBO
cnabbix Apo, YTOObl MMETb HYXKHOE KOIMYeCcTBO 671echOB Ha pUBEpE C TPETbEeM KapToMm K
nawy. Ecam oH NpoAoKaeT Ha TEPHE C Y CKPbITbIX AP0, Ha pMBEPE Y HEro OKaXKeTcs

rotoBas pyka 1/9y + 1/10 pa3, B TO BpeMA KaK KOI(pUUMEHT d A0/IKEH ObiTb paBeH

1/.. Torpa:

1/7 1/9y+1/10 8/9y
8/9y=1/63+ /70

_9
Y = /550

(3Ta undpa HemHoro 6osblie, YeM 1/70 AManasoHa, C KOTOpOM MrpoK Y J0JIKeH 6bin
npoJo/iKaTb B NpeApblayLien urpe)

Tenepb JaBakTe 06paTUMCS K 6oJiee 06LEMY C/yyalo, rae y Mrpoka Y OKasbiBalTCA
BCe TpM TMMNa pyK. UrpoKy X yxe npuaeTca BblOMpaTb, Kakyl 4YacTb AMana3oHa
OMMOHEHTa OH Xo4eT caenatb 6e3pa3/IMyHOM K Bbl6opy aAencTBua. Kak Mbl yxke
OTMEYau Bbllle, UrpoK Y NEpBbIM AE/IOM BHECET B CBOW AMana3oH AN1A 61eda pyku ¢
HOMMHa/IbHbIM 3KBUTU (CKpbITble 4P0), M TOJIbKO €C/IM MX He XBAaTUT, HAYHET A06aBNATb
B HEro BO3AyX (C KOTOpbIM OH 6yaeT 61edoBaTb Ha TPeTbeM KapTe K (asuly).



B HEKOTOPOM CMbIC/IE pacCMaTpMBaemMas HaMM cuTyauma noxoxka Ha [0,1] mrpbl. Tak,
BECb AMana3oH Mrpoka Y pasjenieH Ha HEeCKONbKOo ob6nactem: asw-apo, ciabble
CKpbiTble Apo, Bo3ayX. C KaxJOM M3 HMX OH JOJIKEH Mrpatb Mo onpejeneHHoM
cTpaterum, 4tobbl c6aNaHCMpoBaTb CBOKW CTpPAaTErMI0 M HEe AaTb  OMMOHEHTY
3KcnayaTMpoBaTb cebs. [pu 3TOM B onpefeneHHOM To4YKe Mbl 6yJeM HabnwaaTb
Mopor, Ha KOTOPOM CTaHET BO3MOXKHOM CMeLlaHHasA CTpaTerms - C 3TOW PyKOM OH 6yaeT
6e3pa3/IMYHbIM K BbIGOPY AEMCTBUA.

MHOorga 3TMM MOpPOroM OKaxKeTca csiaboe Apo (Kak Mbl yoeamImucb B NMpUMepe, rae He
6blJ10 BO34yxa), MHOrAa - MepTBasi pyKa (Kak B c/iyyae 6e3 cnabbix Apo). OgHako ecam
B AManasoHe Mrpoka Y HEMHOro C/abblX ApO, TO MrPpoK X HMKAK HE CMOXeT caenaTb
CBOEro OnnoHeHTa 6e3pas/IMyHbIM K Koy 1 6a1edy Ha pvBepe C 3TUMU PyKamu - AN
urpoka Y 3Ta JIMHMA BCcerga oO6yaetr ob6nagatb OONbWMM  OXMAAHMEM, YEM ee
aNbTepHaTUBbI.

MpucyTtcTBME B AManasoHe Mrpoka Y /aW-Apo  MO3BOJIAET  CKPbITbIM - AP0
(ecTecTBeHHO, NMLIb KAKOM-TO MX YaCTW) ypaBHMBATb CTAaBKY Ha TepHE, TaK Kak B
C/lyyae, ec/iM Ha puvBepe BbiMAET TPeTbsl KapTa K /3y, OHWM MojydYaT BO3MOMKHOCTb
6nedoBaTb, U 3TO 06ECNEeYMUT UM MOJIOKMTENIbHOE OXMIAHUE (XOTA Ha TEpPHE Y 3TUX
PYK M He 6b110 MPAMbIX LIAHCOB 6aHKa A8 KOa).

MHTEepecHo, 4YTO UrpoK X HE MOXKeT A06UTbCA 6e3pa3ninums Urpoka Y K Koy ¢ asLu-
Apo, Belb B JIMMUTHOM TMOKepe OH HMKOrJa He MocTaBUT B 6aHK [oCTaTo4Hoe
KOJIMYECTBO JeHer, YTobbl KO A5l TAKOTO AP0 OKa3asicA Y6bITOYHbIM.

Myctb x = 30%, v = 1%, a z = 69%. Toraa uUrpok X 6yaeTt ctapaTbCA caenaTb ONMOHEHTa
6e3pas/IMYHbIM K KOy U 61edy C MEPTBOM PYKOM, OJHAKO B TAaKOM Cjy4yae Mrpoka Y
OTBETUT KOJIJIOM CO BCEMM CnlabbiMK Apo. B To e Bpema, npu x = 30%, y = 50%, n z =
20%, vrpok X JO/KEeH CTPEMMTbCA CPaBHATb OXMAaHME ANA MUrpoka Y OT Koana um
6neda co CKpbITbIMM ApO.

KctaTu, 3Ta urpa B KakoM-ToO Mepe ABNSETCS OTBETOM Ha BOMPOC, KOTOPbIM Mbl YacTo
C/IbILUMM OT yuTaTenen: «Kakme Apo Mbl AO/IKHbI CTapaTbCA cAenaTb 6e3pa3/IMyHbIM K
JMHWK Konna 1 6neda Ha cneayrowen yamue?». CaMble CUbHble!

Tenepb nepenaem K 6osee CNOXKHOM Urpe NPoTUB ACHOBMAALLENO Ha ABYX YAMLAX, rae
OTKpbITas pyKa OKa3sbliBaeTCA B OAHOM 6aHKE C HEM3BECTHbIM IMarNa3soHOM.

Mpumep 20.4

— Xongem, urpa HauyMHaeTcA C TepHa (MOATOPbI YAMULbI)

— KapTtbl urpoka X nexat py6allkon BHU3

— WUrpok Y nosyyaeT HEKyl PYKY Y, BbiGpaHHYK CJ/lyYarlHbIM 06pa3soM M3 €ro
AnManasoHa BO3MOXHbIX pyK Y

— Pa3mep 6aHKa - P egnHumy



UTaK, UrpoKy Y M3BECTHA pyKa OMMOHEHTA, OH TAKKe 3HAEeT, KaKuMe KapTbl MOTYT BbIMTH
Ha puBepe. Pagu ynpoleHus pacyeToB Mbl 6yaem nosaraTb, YTO ecan y 060MmX
YYACTHUKOB OKaXYTCS PYKW OAMHAKOBOM CWJIbl, MIPOK Y BCEraa BbiMrpaer.

/laBaliTe pacCMOTPUM CIeayIOLLYH0 CUTYaLMIO:
— Pyka urpoka X: Ae Q&
— [locKa: Av Ja 8¢ 7%

— /JnanasoH urpoka Y: {99+, AQ+}

MoeM cocTaBUTb MaTpuLy PYK M COOTBETCTBYHOLIMX MM BEPOSATHOCTEM Mobeabl Ha
loyaayHe (Npy yC/JI0BUM, HUKTO He ByAeT AenaTb CTaBOK):

Pyl'(a BepOﬂTHOCTb BEPOHTHOCTb |'|06ep.b|

AA 119 1

KK ®/39 %/ 44
QQ 3/39 %/ 44
JJ 3/19 1

i ®/39 % 44
99 ®/39 ® 44
AK %/39 44
AQ ®/39 /44

CymMma 1

Janee, Mbl MOXEM CrpynnupoBaTb 3TOT AMana3oH MO BEPOATHOCTM nobeabl Ha
BCKPbITUM (HE 06paLLas BHUMAHWUA Ha TUMbl PYK) - NOJYYMM pacnpejeneHue Y:

{1, ¥39), A1/44.1%4/39), (®/44> 12/39), (/44> °/39)}

3pecb U panee Mbl 6yaeM cuMTaTb, UYTO HOBOE pacrpefefieHMe 3KBUBANEHTHO Y.
Mouyemy? Jleno B TOM, YTO XOTb PYKM, KOTOpblE MMET OAMHAKOBYK BEPOSATHOCTb
BbIMIPbIlLA Ha BCKPbITUM, M COCTaBJIEHbI M3 pasHbIX KapT, MO 6OJIbIIOMY CYETY OHM
B3aMMO3aMeHseMbI. [eMCTBUTENIbHO, NMOCKOJIbKY MIPOK Y 3HAeT O pyKe OMMOHEHTa, emy
HET pasHMLbl, C YeM BbIMrpbiBaTb. KpoMe TOro OH HMKOrAa He MpONAATUT JIULLIHIOW
CTaBKY, CZI€/IaHHYI0 MIPOKOM X Ha B3/IblO.

B 3TOM nNpuMmepe Mbl CHOBa MMEEM AeJio CO CTpaTerMeM Ha ABYX YAMuax, OJHAKO Mrpa
Ha pvBepe 6yJeT CpaBHMTE/IbHO MPOCTOM AN 060MX YYACTHMKOB. MrpoK C roToBOM
PYKOM cAenaeT YeK (€C/M OH AeMCTBYET NEPBbIM), HA YTO €ro ONMOHEHT (C M3BECTHbLIM
pacnpejeneHreM) NOCTaBUT Ha B3/Ibl0 CO BCEMM HaTCaMM, a TakXke C yYacTbto 6nedos,
KOTOpaA 3aJaeTcA 3HAKOMbIM Ham ypasBHeHuem 1/(P + 1). Janee urpok X ypaBHAET C
P/(P+ 1) pa3 co cBOel OTKPbITOM PYKOM.



B takoM cny4vae, 6nedbl Urpoka Y 6yayt ob6nagaTb HY/IE€BbIM OXMAAHWEM, @ HATCbl -
BbIMIpblBaTb €My OAHY CTaBKy. lpuyem Te AeHbru, KOTopble OH OyAeT BbIUMIpbiBaTh Ha
puUBEPE, MOXHO CYMTaTb «MNOTEHUMA/IbHbIMMU BbIUIpbillaMMU» OT KOJna Ha TepHe. Ho
MOCKO/IbKY CTpaTerma Ha puMBepe A/ 060MX Y4aCTHUMKOB paszayu 6yaeT 3/1eMeHTapHOM
(ecnm oHU UrpatoT ONTMMAJIbHO), Mbl MOXKEM BKJIIOYMTb 3TO OXMAAHME B HALUM pacyeThbl
no cTpaternn TepHe. Torja OXMAAeMbl BbIMIPbIlL CKPbITOM pyku (P') 6yaeT paseH
pasmepy 6aHKa Ha puepe natoc P/ (P + 1) cTaBOK Ha puBepe.

P* = P+P/(P+1)

Urpoky X npugetca nponnavmsatb P/(P+ 1) OT CBOMX pPYK, MOCKOJ/IbKY Urpa BeAeTCA Ha
noayTopa yimuax.

AaBaﬁTe npeacrtaBmMm, 4YTO Mocjie TepHa B 6GaHKe OKasblBaloTCA MATb eAMHML,. Tenepb
UIrpoOK Y noctaBMUT Ha puBepe Co CBOMMU HaTCaMH, U NMOJIYHYUT KOJI/1 B 5/6 CJly4aeB.

TakMM 06pasom, OXKMAAEMbIN BbIMIPbILL CKPbITOM PYKM COCTaBMT 35/6 .

BepHeMcA K HOBOMy pacrnpefeneHuio pyk Y. /laBaiiTe BbICTPOMM BCE HaCTM 3TOroO
AManasoHa B COOTBETCTBME C MX BEPOSTHOCTBIO BbIMIPbILA, OT JyHLEN K XyALen:

4/29 PYK MMeIOT 3KBMTH 1.
14/.4 pyk umetot skeun 41/, ,
12/39 PYK MMEIOT 3KBUTH 6/44
9/39 PYK MMEIOT 3KBUTH 2/, 4

CocTaBuM byHKUMIO, KOTOpas 6bl BO3Bpallasia Ham BEPOATHOCTb Nobeabl A5 3a1aHHOM
PYKM B 3aBUCMMOCTM OT €€ NOJIOXKEHUA B AMana3oHe.

y(t) = BeposmHocmb No6edbi yywel pyKu 8 duanasoHe Y nocsie mozo, Kak Mbl
y6epem t yywiux pyk us duanasoHa Y (0 <=t < = 1).

y(0) = 8eposmHocmb 8biuzpbiwa aAyqweli pyku 8 Y.
v(1) = sBepoamHocmb 8biuzpbiwia xyoweul pyKku 8 Y’.

lMpumevyaHue om nepesodyuka: 3mo delcmsumesibHO nhJioxoe onpedesieHue
3a0dasaemol PyHKUuU. MoXHO 6bl10 06BACHUMBL 20pa3zdo npouje (4Ymo,
cobcmseHHO, u cOesnaHo 8 npumepe Huxe). Ecnu t = Y, mo Mbl npocmo
CMOMPUM Ha Yacmse duana3oHa, komopaa omcmoum om 0 (ny4wel pyku) Ha %
U onpedesifieM, KaKo8a 8epoAMHOCMb nobedbl 01 K/1acca pyK, 8 KOMOpPbIl Mbl
MoJIbKO YMo nonasu.

B Hawem pacnpeaeneHnm dbyHKUMA y(t) BbIFIAAMT CAeAyoLMM 06pa3oM:



y(0) =

y(l / =41 /44

y(1/5) =6/44 (MeauaHHas pyKa)
y(1) = 2/44

lpumeyaHue om nepesodyuka: y(0) - sepoAamHocmb nobedbl ny4Ywel pyKu,
y(1) - xyowed. y(1/ 4) - omc4yumeisaem om O pogHO Yemsepmb KoMOuHayuu
(mo ecmb Yyemsepmb om 39), 3mo npumepHo 9.75 kombuHayul, Mo ecmb Mbl
nonadaem 8 06/1acmb 14/39, 8 Heli seposmHOCMb No6edbl pasHa 41/44.

To4yHO makxxe cyumaemca u y(1/2 ).

Ewe oagHa dyHKUMA, KOTOpas HamM MPUroaUTCs MpU aHa/M3e 3TOM MUrpbl - cpeaHee
3KBUTU (TO €CTb CpeaHAs BEPOSATHOCTb Mobezbl) Nydwux t pyK B pacCMaTpMBaeMOM
AnanasoHe. Ee Mbl 6yaemM Ha3biBaTb ye(t). daKkTM4eckn, Mbl onpegensem
MaTemMaTMYecKoe OXmAaHue ANA BblbpaHHOM YacTW pacnpegeneHusa. Tak, Hanpumep,
ye(l/z ) 03Ha4yaeT cpegHee 3HadeHue y(t) ana nydwmx 50% pyK. BoT TaK Bbirnagmt ye(t)
ANA 3aZlaHHOro pacnpeaeneHus:

y°(0) =1

81 = 16 23 41 - -

Y2(1/4) = (18/16 )(1)+( 23/ 156 )( 41 /44 ) = 0.23995 / 0.25 = 0.95980

(/) = B/7g)(1) + (28/78 (41/,,)+(3/75)(6/44 ) = 0.44231 / 0.5 = 0.88462
y®(1) = 0.48951

QyHKLMIO ye(t) MOHO BbIpasunTb U NO-A4PYromy:

°(t) = (J; y(®dt) /t

K cnosy, ye(1) - 3TO OYE€Hb BaXKHOe 3Ha4yeHue, NOCKOJIbKY NMOKa3blBaeT CpeHEE IKBUTU
ANA BCEX pPYK B MCXOAHOM pacnpegeneHnn Y (BeAb Mbl yXe OTMevaau, u4To
pacnpegeneHma Y u Y B Le/IOM TOXAECTBEHHDI). MpeacrtaBbTe, YTO ye(1) =1, Torpga
Urpok Y 6yaeT CTaBMTb Ha TepHEe, a ero OMMOHEHT - Bcerga CKuAbiBatb, BeAb €ro
3KBUTM B 6aHKe paBHO Hysio! M HaoGopoT, korga Y°(7) = 0, Mrpok Y HMKorga He
CMOXeT BblbpaTb 6aHK.



Mpumep 20.5 - Urpa NpoTUB ACHOBUAALLErO Ha NOyTOpA y/IMLaxX

— Xongem, urpa HauyMHaeTca C TepHa (MOATOpbl YAuUbI, Ha TepHE UIFPOK X Bceraa
Aenaet Yek)

— KapTbl urpoka X nexart py6allKkoi BHM3

— WUrpok Y nosiyyaeT HEKyH PYKY Y, BbIGPaHHYK CJlydarHbIM O6pa3soM M3 €ro
Anana3oHa BO3MOXHbIX pyK Y

— Pa3mep 6aHKa - P eanHuy,

— Pensbl genatb Henb3A *

* ECTb TOJIbKO O/IHA OYe€Hb cneuuduyHas cutyaums, rae Mrpok X 3axodeT caenatb
yek/pens, Korja OTHOLUEHME MeXJYy AManas’oHOM Mrpoka Y, CKOPPEKTUPOBAHHbIM
6aHKOM Ha TEpHE M puBEpE MNOMaJaeT B OYEHb Y3KMM MHTEpPBas 3HauyeHui. MosTomy
4yTO6bl CAENATb HALUKM pacyeTbl YyTb MPOLLE, Mbl UCK/IHOYAEM PEN3bI M3 CTPATErUM 060MX
MrPOKOB.

YT06bI peLnTb 3Ty Mrpy, CHayasa HaM HY}XHO NpeACcTaBUTb ce6e Kak MOryT BbIrnaaeTb
onTMMasibHble cTpaTerun. Ecnm auanasoH Mrpoka Y oYeHb CMJbHBIM (TaK YTO Yy MIpoKa
X ocTaeTcAa COBCEM MaJio 3KBMTM), TO OH MPOCTO caenaeT 6eT u 3abepeT 6aHK. C
APYroi CTOPOHbI, €C/I1 ero AuanasoH COAepXKMT B cebe CMeCb CNabblX U CUIbHBIX PYK,
Urpok Y caenaet 6eT C lyYlWUMKM MX HUX, @ C OCTasIbHbIMM - YeK. U B cilyyae, Korga
AManasoH Mrpoka Y coBCeM C/1abblid, OH MpearoyTeT YeK Ha TepHe, YTobbl MOCMOTPETh
6ecniaTtHbIM puBep.

Tenepb AaBavTe nonpobyem HaMTM HeKoTopble noporu. Kak 06bl4HO, BCE 3HAYEHUS
MaTeMaTMYEeCKOro OXuaaHus 6yayT pacCMaTPMBATbLCA C NO3ULMM UIrpoKa Y.

MycTb MrpoK Y CTaBWUT CO BCEM CBOMM [JManasoHOM Ha TepHe. B cnyyae konna ot
ONMnoHeHTa, 6aHK Ha puBepe COCTaBMUT P + 2, a ero nyywme pyku 6yayTt «CTouTb» (P +
2)%. 3ta AMHMA obomaeTca UrpoKy Y B 0AHY CTaBKy. CTaBKM Ha pUBEpE YKe BK/KYEHbI
B P'. Ecam urpok Y MocTaBWUT M MonyuuT (POAA OT OMMOHEHTa, TO OH BbiMrpaeT P
eAnHnL.

Korga neeas 4acTb HepaBeHCTBa HUXKe (OXuAaHue urpoka Y oT posbirpbiwa 100% pyk
Ha TepHe) 6yaeT 6onblue oxujaHua B caydae dongja oT urpoka X, Urpoky X Bceraa
cnepyeT CKMAbIBaTb U TaKMM 06pa3oM MMHUMM3UPOBATb OXMAAHUE CBOEro OMNMOHEHTa.

yo(1)(P+2)t-1 2P
yo(1) 2 (P+1)/(P+2)"
y°(1) 2 (P+1) (P+3) / (P+2) (P+4)

lMpumeyaHue om nepesodyuKka: 30ecb asmopbl paccmampusarom cambil
nioxol cueHapuli Ons uz2poka X, e20 npouje 8ce20 npocyumams. Ecau
OKa)kemcs, 4Ymo 3mom cyeHapul 8bINOJIHAEMCA, PACCMOMPeHUe U2pbl MOXXHO



3aKaH4yuBamb - Mbl HAWJ/IU ONMUMAJIbHY0 cmpameauto. To ecmb 30ecb
peweHue udem om o6pamHoz20.

Takxe, Kak 8bl Moxeme nomHumsb, V°(1) - amo CpedHee 3KBumMU 0Ji BCE€20
duanasoHa uzpoKa Y, ¢ KomopbiM OH U CMasum Ha mepHe.

3HauMT, ecan cpefHee 3KBUTM AuanasoHa Mrpoka Y 6onblue, yem (P+1) / (P+2)' oH
MOXKeT Jenatb 6eT M BbiMrpbliBaTb 6aHK. I3TO0 M OGyAeT AN HEro ONTUMAJIbHOM
cTpaterven, nNpuyYeM y urpoka X HMKorga He 6yJeT KoJsina Ha TepHe. HasoBeM 3To
Cnyyam #1.

Cnyvan #1
Ycnosue: y9(1) = (P+1)/(P+2)!
XoZA pa3faym: Urpok Y cTaBuT, UFPOK X CKUAbIBAET PYKY

JlaBariTe pacCMOTPMM OZHY MHTEpecHyto uaeto. MycTb pyKu Mrpoka Y yza0BNETBOPSIOT
YCJIOBMIO 3TOrO CJly4asi, HO Ha TEpPHE OH JeslaeT YeK U CTaBUT Ha puBepe. MoxeT sin
MrpoK X MHOra YpaBHMBATb 3Ty CTaBKY?

HeT. B TakoM cnyyae cTpaTermio Mrpoka X 6yaeT odeHb JIerko aKcnayatupoBatb. MycTb
B AManasoHe urpoka Y ectb 1/3 4yaCTb pYK, KOTOpble BbIMIrpaloT BCErga, a ocTaBlUMECH

2/3 BbIMIPbIBAlOT MOYTM Bcerfga. TorAa Mrpok Y MOXKET MPUMEHATb C/eAyHoLLyto
cTpartermio:

beT co Bcemun pykamun, y Kotopbix HeT 100% 3KBUTU Ha TepHe (Tak 4YTO UIpoKy Y
npuaertca caenatb gona), 4Tobbl 3a6patb P eauHML U3 GaHKa.

YeK c HaTcaMu Ha TepHe, 6eT Ha p1Bepe, U MONUTBLCA O KOJIJIe, YTOObI BbIMrpaTb
60nblue, YeM P eauHuy,

lMoCcKoNbKy oOnTUMMasbHas CTpaterMa Murpoka X He JAO/KHA JAaBaTb  OMMOHEHTY
BO3MOXHOCTb MrpaTb MO TaKOM JIMHMM (@, 3HAYMUT, M YAyywaTb CBOE OXWMAAHME),
ONTUMA/IbHOW CTpaTeruen Ana urpoka X éyaeT ¢osig B OTBET Ha N0GYI0 JIMHMIO M Ha
no6on yamue.

MonyyaeTtcA, YTO €C/IM AMana3oH Ballero OMMOHEHTA HACTO/IbKO CWJIbHbIM, 4YTO Bbl
JIO/TI*KHbl CKMAbIBATb CBOIO PYKY B OTBET Ha CTABKY M/IM peMs, To cTpatermsa donja aaxe
Ha C/leayllMX YIMUAX B OTBET Ha JI060M 3KlleH 6yAeT No KpalHeM Mmepe Ko-
ONTMMabHOM.

MU3bexkaHue noA06HOM 3KCMiyaTaumMu - ele OAMH apryMeHT B Mo/b3y Wrpbl Mo
c6asaHCUPOBaHHOM CTpaTermu.

Tenepb 06paTMMCA K CUTyaumn, Korga Urpok X peluaeT Bcerga genatb Konn. Ecam ato
TaK, TO OXMAaHMe urpoka Y OT 4yeka c pykol y coctasut (PY)y. To ectb mrpok Y



cAenaeT YeK Ha TepHe, M eC/I1 OH BbiMrpaeT Ha pMBEPE, OXMAAHUE ero PyKM COCTaBMT
Pt. OxmaaHMe urpoka Y oT CTaBKM C pyKoi y cocTaBuT (P+ 2)Yy - 1. Toraa emy HyHO
BCerja CTaBuTb, €C/IU:

y(P+2)'- 1 2 y(P)
y = 1/((P+2)" - PY)

3TO 3HAUMT, YTO B CJlydae Korja Mrpok X cobupaeTtca ypaBHMBATbL B KaXKAoM paszauve,
Urpok Y nosiydaeT npubbliib OT CBOMX CTABOK (MO CPaBHEHMIO C YEKOM), €C/IN €ro pyKa
y CTaplie HaMAEeHHOro HaMM 3HaYeHUS.

Ans 60NblUMHCTBA pa3MepoB 6aHKa P 3To BblparkeHWe YyTb MeHbLue 1/2. Hanpumep,

npu P= 3, Mbl nonyurm 0.48. OuyeBMAHO, 4YTO MIPOK Y noJsiydaeT MNONOXKMTENIbHOE
OoXMAaHue OT CTaBOK, KOrja ero 3KBuTU B pasgade npesbiwaeT 50%. OgHaKoO LEeHHOCTb
HaMAEHHOro HepaBeHCTBA B TOM, YTO, KAaK OKAa3a/JloCb, OH MOXKET CTaBUTb U C PyKamu
YyTb Xy¥e, 61arogapsa NoTeHUMasIbHbIM LWaHCaM 6aHKa.

Camoe BpemMA BBeCTM elle OAHO o0603HayeHMe. 3ayacTyld HaM HyXHO 6yaet
KOJIMYECTBEHHO OMPEAENNTb AManas3oH PyK, A€ 3KBUTM HalLeM PYKM OKasbliBAeTCS
BbllLe HeKoero nopora yo. Hanpumep, rpynny pyk {y | y = yo} MOXXHO 0603HaunTb Yepes
{y(t) | t < T3}, rae T BblparkaeT KO/MYECTBO KOMOGWHaumih. [pvBeaem npvmep w3

pacnpegeneHus Y:

{1, 4/39), (41/44:14/39): (6/44: 12/39), (2/44, 9/39)}

MpeacTaBbTe, YTO Mbl XOTUM HaMTM B 3TOM JMana3oHe BCE PYKM, Ybe 3KBUTU 60JbLUe
Yo = 1/2- OueBuAHO, YTO B 3Ty rpynny BoMayT Bce pyku ¢ 100% 3KBUTH, C 41/44

3KBUTH, TO ecTb {AA, JJ, AK. AQ}. Torga T [1/2] = 18/39, MOCKO/IbKY BblOpaHHblE HamM
PYKM B CYMME UMEIT 18 KOMBUHaLMM.

B HekoTopoM cmbicne T [yo] ABnsietcs o6paTtHoM yHKUMEM oT Y(t), KoTopas
BO3BpALLAE€T Ham 3SKBWUTM JIydWEM PyKM M3 ocTaBwMXcA. B ceoto ouepeab, T [yol
rOBOPUT HaM O TOM, CKOJIbKO PYK B 33JaHHOM JManasoHe MMEKT Kak MMHUMYM
3aZJaHHOE 3KBMUTMU.

Torga Mbl MOXEM CKasaTb, YTO:

to = T[(1/((P+2)"- P)]
lae to - 3TO Nopor, Ha KOTOPOM MUrpoK Y JOJIKEeH HavaTb CTaBUTb CO BCEMU pyKaMM,
ybe 3KBMTM Oosblue ty (NpU YyCNOBWMM, YTO UIFPOK X Bcerga Aenaet Koan). Kcratu,

MOXHO TaK¥Xe rOBOPWMTb, YTO 3KBMTM €ro AvanasoHa CTaBKM B TaKOM C/yyae
coctaBnseT yo(to).



Ecnv urpok Y genctButeslbHO AenaeT 6eT C TakMM AManasoHOM, TO €ro OMMOHEHTY
cnepyet ypasHmBatb 100% pa3, noka cpejHee 3KBWUTM JMana3oHa Mrpoka Y He
npesbiwaeT (P+1)/(P+2)" (kak Mbl yxe nokasanm B Ciyyae #1).

Cnyyam #2

Yenosua: yo(to) < (P+1)/(P+2)"

to = T[(1/((P+2)" - PY]

Xog pasgaum: Urpok Y aenaet 6et, Urpok X ypaBHMBaeT

MTaK, Mbl pacCMOTPENM ABa KPaMHMX C/y4as - Koraa 3KBWUTM Urpoka Y CTPEMMTCH K
100%, 1 Korga y urpoka Y OKa3sblBaeTCA He4OCTATOYHO CMJIbHAA pPyKa, 4ToObl HE AaTb
OMNMOHEHTY BO3MOXHOCTb cAeNaTb KO.

Camoe BpeMsi pacCMOTpETb TPETHM C/yYa, rae Urpok X 6yaeT NPUMEHATb CMELLAHHYHO
cTpaTtermio. 34ecb AManasoH CTaBKM MIpoka Y C/IMWKOM CMEH, YTO6bl MIpoK X Mor
MPOCTO YpaBHMBATb KaXKAblM pas, HO elle He HACTOJIbKO CMJIEH, YTO6bl MPOKY X 6blJIO
BbiroHee Aenatb 014 CO BCEM AMANa3oHOM.

BMmecTo 3Toro mrpok X 6yaet aenaTb KOAA AOCTAaTOYHO YacToO, YTOOblI OMMOHEHT Obi
6e3pa3/siMyeH K 61edy, HO NpM 3TOM M CKMAbIBaTb CTOJIbKO PYK, YTOObl MTPOK Y HE CMOr
3KcnayaTupoBaTb €ero.

TaknMm obpa3oM, y urpoka X noaBuTcA «yactoTa ¢dosja Ha TepHe», Mbl bByaem
Ha3blBaTb €e a’, HO C HEeKOTOpbIMX OroBopkamMu. [Jlenio B TOM, YTO MOCKOJIbKY Mbl
HaxOAMMCA TOJIbKO Ha TEpHE, U B Urpe OCTaeTCA ele OAHa y/Mua, Mbl HE MOXEM
MCNONb30BaTb MpMBbIYHOE ypaBHeHWe a = 1/(P+ 1). [IOMHUTE, 4YTO BCE PYKM UrpoKa X
OAMHaKOBbl, C/leoBaTe/IbHO, €ro CTpaTerusi MoXKeT O6biTb OnucaHa JMllb OZHOM
nepeMeHHoOM (YacTtoTa Kosna/cdonga Ha TepHe). Ha puBepe ke OH, Kak M npexae,
6yaet ypaBHuBatb P/ (P + 1) pas.

MycTb Mrpok X cKuAapiBaeT a’ pa3 M ypaBHMBaeT (1 - a’) pas, TorJa Mbl MOXKEM
Bblpa3uTb CTpaTermio Mrpoka Y yepe3 a’. OuyeBMAHO, YTO OH 6YyJET CTaBUTb TOJIbKO
KorJa oxuaaHue oT 6eTa 6yeT Bbllle OXMAAHMA OT YeKa.

<Y, 6eT c pykoi x> =a’P + (1 - a’) (y(P +2)" - 1)
<Y, yeK c pyKkoM x> = yP*

G’P+(1- ’)(y(P+2) 1)
y [(1-a)(P+2)" - P 2 G( )

2y

JleBas CTOpOHa yYpaBHEHUs ByAeT NonoxkuTeNnbHoM npu a’P < 2, uam a’ < 2/P.



MpaBaA CTOpOHa OKarkeTca 60blie Honda npu a’ > 1/(P + 1). ITO 3HA4YMT, 4YTO ec/u
UrpoK X pelmnT CKMabiBaTtb Yawe, yem 1/ (P + 1), TO UFPOKY Y HY}XHO HayaTb CTaBWUTb CO
BCEM AMaMNa3oHOM.

y [(1-a)(P+2)"-P21-a’(P+1)
y 2 (1-a’(P+1))/[(1 - a’)(P+2)" - P (20.1)

3ecb Mbl MOXXEM MCMO/Ib30BaTb €lle OAHO CBOMCTBO OMTUMAJIbHbIX CTpaTerui. Ecam
MrpoK X cnefyeT HEKOM CMELlaHHOM cTpaTteruu, Kotopas npeanonaraeT Koaibl U
donabl ¢ ero pykor, oH A0KEH 6biTb 6€3pas3/IMyeH K BbI6OpY KOHKPETHOro AeMCTBUS.
B npoTMBHOM c/ilyyae OH Mor 6bl Y/yYlKMTb CBOE 3KBUTM, MPOCTO MOMEHSB 4YacToTy
Kosina. MpeanosiokMM, YTo UrpoK Y CTaBMUT C ONTMMaJIbHbIM AManasoHom . Toraa:

yo(T)(P+2)"-1=P
yo(T) = (P+1)/(P+2)"

Tenepb o6paTmmca K cBoicTBam Yo(t). ITo y6biBaowas dyHKLUMA, TaK YTO BEPHbIM
oyaeTt cneaylouiee HepaBeHCTBO: ye(1) < ye(t) < ye(O). Mbl Takxe 3Haem nopor (P +
1)/(P + 2)', npu KOTOPOM MrpoK Y HauMHaeT CTaBMTb CO BCEMM PYyKaMM, Ybe SKBMTH
BbilUE 3aJaHHOro NMopora. 3HaYMT, JO/IKHO BbINOJHATLCSA OAHO U3 C/IEAYIOLWMX YCI0BUM:

#1: yo(1) 2 (P+ 1)/ (P+ 2)!
#2: y%(0) < (P +1)/(P+2)
#3: yoT) = (P+1) /(P+2)"

MepBbi cueHapun Mbl onmvcann B Chaydvae #1, korda Mrpok Y CTaBMT BECb CBOM
AiManasoH, a Urpok X Bceraa oteeyvan poajom.

BTopo# cueHapui 6bin paccmoTpeH B Cnyyae #2. Urpok Y CTaBMA TOJIbKO C PyKamu, Y
KOTOpPbIX OblN10 NOAOKMTENbHOE OXMAaHue npoTmB 100% Konna urpoka X.

TpeTuit cueHapuit - HoBbiM. Ecam y(T) > 1/((P + 2)' - PY), To noporosas pyka (npu
KOTOPOM MrpoK X CTAaHOBMTCA 6e3pas/IMYHbIM K KOJIJy) - BCE elle «Xopollas». TakuMm
o6pa3oM, UrpoKk Y caenaet 6eT, HO MOMYYMT KOJIT OT UrpoKa X, TaK KaK (haKTMYeCKu
Mbl BCE €Llle MMEEM /IEJI0 CO BTOPbIM C/IyYaEM.

OpaHako ecnm y(T) < 1/((P+2)" - PY), To B cuny BcTynaeT ypasHeHue 20.1, Mo KOTOPOMY
Mrpok Y OyaeT CTaBUTb TOJIbKO C pyKaMu, 06/1ajaloWwyMU  MOJIOKMTEIbHbIM
OXXMAAHMEM:

y2(1-a’(P+1))/[(1-a’) (P+2)-PY

Mpon3BoanM 3ameHy Ha Y(T') BMECTO Y M1 pellaemM ana a’, NoayynMm:



o = (1-y(T)[(P+2)"- P / (P+1-y(T)P +2))

B 3TOM cny4vae urpok Y BoloupaeT T TaKMM 06pa3oM, YTOObI MFPOK X Oblal 6e3pa3iMyeH
K Koany unm pongy npoTmMB BCEro AManasoHa ayylle, Yem 7. B cBoto oyepeapb, Urpok X
6yAeT ypaBHMBaTb MM NajaTb C YaCTOTOM, KOTOpas CAEe/laeéT €ero OnnoHeHTa
6e3pa3/IMyYHbIM K CTaBKE pOBHO Ha nopore y(T').

Cnyyam #3

Ycnosue: Hu nepBbiv, HXU BTOPOM Cyvam He Noaxoaat

UrpoK Y cTaBuUT CO BCEMU pyKaMM, YA0BIETBOPAOLLMMMU ye(T) = (P+ 1)/(P+2)"

Urpok X ckugpisaeT a’ = (1 - y(T)[(P + 2)' - P'])/(P + 1 - y(T) (P + 2)") cBOMX PYK,
YpaBHMBAET C OCTa/IbHbIMM.

Tenepb AaBalTe pacCMOTPUM HECKOJIbKO NpumepoB. /s Hayana BepHeMCH K pyKe, C
KOTOPOM BCE Ha4anocCh:

Pyka mvrpoka X: Ae Q%
JocKka: AvJa 8¢ 74
AnanasoH urpoka Y: {99+, AQ+}

MaTtpuua pyk urpoka Y:

Pyka BepoaTHOCTb BepoAaTHOCTb No6eAbl

AA 1 /39 1

KK 6/ 39 2/ 44
QQ 3/ 39 2/ 44
JJ 3 /39 1

T 6/ 39 6/ 44
99 %/ ® 44
AK 8 /39 41 /44
AQ 6 /39 41 /44

Cymma 1

Mbl nonyumnm npomnsBogHoe pacnpeaeneHue ana urpoka Y:

{1, %/39), “Y44,%/39), (/44> 12/39), (/44> °/39)}

MycTb pasMep 6aHKa cocTaB/seT 5 cTaBoK. /JlaBaTe onpeaenmm, Kakom U3
PACCMOTPEHHbIX C/Iy4YaeB Ham NoaxoAuT 60/iblue BCero.



Cnyyam #1:
y®(1) cocTaBnseT npumepHo 0.48

(P+1) / (P+2)" = (6)/(93/g) = 48/, nnm okono 3/,
3HauMT, 3TO TOYHO He Cyyai #1, nockonbKy y°(1) okasbiBaeTca meHblue (P+ 1)/ (P+ 2)t.

3TO M MOHATHO - AMAaNa3oH Urpoka Y B HalleM CJlydae HEeJO0CTAaTOYHO CMJIbHbIM, YTOGbI
ctaBmTtb B 100% cnyyaeB. UrpoKy X NpUHaANeXMT 3HauMTeIbHaA YyacTb 6aHKa, NO3TOMY
OH TOYHO HE CTaHeT CKUAbIBaTb BCE CBOU PYKM.

Cnyvam #2:
Ana Hayana, Hanzem to.

to= T [(1/((P+2)") - PYI=T[8/ ]

T[8/15] BO3BpALLAET HaM YMCI0 KOMOWHAUMM, Ybe 3KBMUTU 60Jblue 8/15. BnonHe

o4YyeBngHO, Y4TO B HalwemM AMarna3oHe 3TO 18/39 OT BCEX PYK. Ecamn cnepywouiee
HEPaBEHCTBO BbIMNMOJ/IHAETCA, TO Mbl UMEEM A€J10 CO C/IyHYaEM HOMEDP ABa:

yo(to) < (P+1) / (P+2)"

Cpep,Hee 3KBUTHU CTapLUMX 18/39 AnanasoHa Urpoka Y cocTaBnser:

Y(18/29) = (4/18) (1) + (14/1g) (*1/44) = 0.94697

3HauMT, M 3TOT C/lydal TaKkKe Ham He noAaxoamT. Y7o, BMpoYeM, TaKkKe BMOJIHE
OXMJAeMo - y urpoka Y B AmManasoHe eCTb He TOJIbKO C/labble, HO TaKXe M JOCTaTOYHO
MHOIO CUJIbHbIX PYK. Tak 4yTo Urpok X He MoxeT ypaBHuBaTb 100% pa3, NOCKOJIbKY
TOrJa ero OMMOHEHT MOXKET HayaTb CTaBMTb TOJIbKO C CM/IbHEMLIMMM PyKaMuM M TeM
CaMbIM 3KCMJlyaTMpOBaTb €ro cTpaTeruio.

MonyyaeTcsa, YTO Mbl MMEEM AEJI0 CO C/lydaeMm #3. Toraa Bce, YTO HaM HYXKHO cZenaTtb
- HaMTK Takoe T ANnA Urpoka Y, npu KOTOpom 6bl MIPpoK X OKasanca 6e3pas/IMYHbIM K

KoJny.

yo(T) = (P+1) /(P+2)
yo(T) = 48/63

Mbl MOXKEM NOMTM OT 06PATHOrO:

{1, %39), A1/40.1%/39), /4ar 2/39), (%/4a> °/39)}



48/ 3= [(*/39)(1) + (14/39)(41/44) + ((8/42)1 7 (18/39+y)
(rae v - AonAa pyK C 3KBUTHU 6/44, KOTOpble UrpoK Y NOCTaBMT)
48/ c3(18/39+ y) = [(+/39)(1) + (4/30)(*1/44) + (¥)(8/44)]
y = 0.13655

T =y+18/,4=0.59808

UTtak, urpok Y pomkeH ctaButb € 59.8% cBomx nyqywmnx pykK. CKOJIbKO pa3 AoJiKeH
ypaBHMBaTb €ro OMNMOHEHT?

Y(T)[(P+2)" - P']) / (P + 1 - y(T) (P+2)")

(0/40) (X576 1(6 - (6/,)(63/g))
19651

u

a =1
a = (1
a’ =0.

MpumepHo ¢ 19.6% CBOMX pYK.

M3 3TOM Urpbl MOXKHO M3BJIEYb TPM LIEHHBIX YpOKa.

MoTeHUManbHble LWaHCbl - BarKHas COCTABAANOLWAA ONTMMAJIbHOM CTpaTerMu B
Mrpax Ha HEeCKOJIbKMX yauuax. Kak npaBuio, ux pelieHre OKasbiBaeTCA BeCbMa
CNOXHOM 3ajayelt. B 3ToM urpe P' hakTMYECKM onpeaenser BeNUuMHY
NoTeHUMabHbIX LWAHCOB B pasfade. Kak Mbl yBMAENN U3 NpUBELEHHbIX Bbllle
PeLeHUM, CBsi3aHHAA CTpaTerus ANs HECKOJIbKMX YJIML, MOXKET CyLeCTBEHHO
OT/IM4ATbCA OT CTpaTeruu ANA KakAaor yauubl B oTAENbHOCTU. MycTb Ha TepHe
6aHK cocTaBnseT 5 eamHuy. Toraa ecim oauH M3 UFPOKOB CKUAbIBAET Yalle, Yem
1/(P+ 1) oH OTKpbIBaeT ce6s AN BO3MOXKHOM 3KCMnyaTaumm (ONMOHEHT NPOCTO
HayHeT 6n1edoBaTb C 60/bLIMM KOMYECTBOM pYK). O4HAKO B Hawem ciyvae npu
6aHKe B 5 eaMHuL, UIFPOK X AO/IKEH CKMAbIBATb MOYTU NATYI0 YacCTb CBOMX PYK.
JTO 0OYC/IOBNIEHO TEM, YTO OH HAaXOAMTCA B HEBbIFOAHOM MOOXKEHMN HE TONbKO
Ha TepHe, HO M Ha puBepe. TakMM o06pa3oM, dOsg Ha paHHeEM yauue
npeAoTBpaLllaeT Mporniaty B3/bl0 6GETOB OMMOHEHTA B JAa/IbHEMWEM. 3HayeHue
3TOM MAEN O0YEHb CJIOKHO HEZOOLEHMTb - UIPbl HA HECKOJ/IbKMX Y/MLUAaxX OTHIOAb
He TOX/JeCTBEHHbl HECKO/IbKMM MIpam Ha OAHOM YyauLe, CBSA3aHHbIM BOEAMHO.
CTpyKTypa AMana3oHOB OKa3blBaeT OrPOMHOE BJIMAHME HA ONTUMAJIbHYLO
ctpatermio. Korpga pauana3oH urpoka Y COCTOMT TO/NIbKO M3 HATCOB, €ro
OMMOHEHTY clieayeT Bceraa u3baBnATbCA OT CBOeM pyKu. Ho eciim oH okaxeTcs
HEeCKONIbKO cniabee, TO Urpok X Bcerga byaet UMeTb A0CTaTOYHble WaHCbl 6aHKa
ANA Konna.



e WrpokM He Moryt caenatb Apyr Jpyra 6e3pas/MyHbIMM K  PO3bIrpbilly
onpefeneHHbIX pyK. bonee Toro, Kak npaBwsio, 6e€3pas/iMyHbIMU K BbIGOPY
AENCTBUA OHM MOTYT OKasaTbCS TOJIbKO HA OJHOM Mopore, KOTOpbIM M 3ajaeTt
dbopMy Bcel cTpaterum. B nocnegHem cnyyae 3HayeHus T M @’ KaK pas Gbliu
3TUMM noporamu. lMpuuem ecam urpok Y creayeT ONTMMa/IbHOM CTpaTermu,
Mrpok X MOXKeT BapbMpoBaTb CBOM Mopor d’ Ha /JOCTaTOYHO LUMPOKOM
MHTepBasie, NMPU 3TOM HUYEro He Tepss.

HecKkosibko mbicnel 06 uepax ¢ dpo

B nocneaHen urpe u3 310l rnaBbl Mbl PACCMOTPE/IM I0CTAaTOYHO O6LLUMI Cay4YaMm, Korja
MIFPOK X He MOr MOCTaBUTb Ha TepHe. K CNoBY CKa3aTb, Mbl NPOPaboTaiM peLleHmsa U
AN Topasfo 60/1ee CNOXKHbIX Urp, OAHAKO, B KOHEYHOM CYETe, PELUM/IM HE BKJIOYATb
MX B 3TY FNaBy M3-3a FPOMO3JKOCTM PELUEHMM, a TAKKE YCOBHOCTM MCMOJIb30BaHHbIX
AnanasoHoB. Ho Mbl BCe e YAEe/IMM HEMHOIO BPEMEHU O6CYXKAEHWIO MAEN, KOTopble
Mbl MOYEPIHY/IN U3 NOJIYYEHHbIX pe3y/ibTaToB.

TaK, B Mrpax c pas/iM4yHbIM1 BUAAMM APO Mbl OOHAPYXUAKU, YTO ropaszo Jsyylle MMeTb
B AMana3oHe HEMHOrO OYeHb CUJ/IbHbIX PYK M MHOFO C/1abblX, YeM MHOI0 CpeaHMX Apo.
MpeacTaBbTe cebe cneaywowme pacnpegeneHua. B ogHom 25% HatcoB 1 75% Bo3ayxa, B
apyrom - 100% pyk ¢ 25% 3kBUTU. ECiv Mbl paccMaTpuBaeM BEPOATHOCTb BbIMIpbIlLA Ha
woyaayHe, TO 3TM AManas3oHbl MAEHTMYHbI - MX CpegHee 3KBWUTM cocTasnaset 25%.
OfHako AManasoH C HaTCaMM pasbirpblBaeTCA ropaszo Ayulle B Urpax Ha AByx yauuax,
MOCKO/IbKY Yalle cobupaeT B3/iblo C pykK xyxe. C Apo e HaM 4acTo NpPUXOAMTCA
XAaTb, NOKa pMBEP MPUHECET HYXHYI KapTy, M yXe NOTOM CTaBMTb Ha B3JIblO0 MU
6nedosaTb. MHTEpecHo, 4YTO Auana3oHbl C 60/IbLUMM KOJIMYECTBOM CUJIbHBIX PYK YacTo
NpUGIMKAIOT CBOEro oba1agaTens K cTatycy ACHOBMAALLErO.

B pe3ysibTaTe Mbl NOJyYMIM NOATBEPKAEHME YKE 03BYYEHHOM Bbille Maen. B urpax Ha
HECKOJIbKMX Y/IMLaX Heo6XOAUMO Aep:KaTb CBOM AManas3oHbl C6anaHCMPOBAHHbIMM, U
MMETb Ha KaXXJ0M y/IMLIe COOTBETCTBYIOLLEE KOIMYECTBO HATCOB M 61edoB.

Y70 KacaeTca Mrp Ha MosHbIX ABYX Y/MLUAX, Mbl CTOJIKHY/IMCb C peM3aMu Ha nonyéned.
B cnyvasx, kKorga pAuMana3oH Mrpoka Y OKasblBaJiCA JAOCTATOMHO CnabbiM, M60
cofepxan B cebe 60/bLIOE KONMYECTBO PYK-APO, UFPOK X Aenan AOHK-6eT Ha TepHe. B
CBOI0 04epejb, MrpoK Y oTBEYA PEM30OM C CM/IbHBIMM PYKamM, KOoTopble 6asaHCMpoBan
nony6nedpamm. Co cpeaHMMM U CNabbiMM PO OH NpeanoYMTan Mbo Aenatb KON,
nMbo dong (ecim oH yxke cbanaHCMpoBas CBOM AManasoH HYXHbIM KOJIMYECTBOM
nonyénecos).

N TpeTbs uAaesa, KOTOPY Mbl 6bl XOT€NM 3A€Cb OCBETUTb, KacaeTcs Mrp NpoTuB
ACHOBMAALLEro. B HMX LEHHOCTb OTKPbITbIX PO OKAa3blBA€TCA 3HAYUTENIBHO HUXKE
TaKoOBOM ANl CKPbITbIX ApO. JeMCTBMUTENIbHO, MNPOTMB MOCAEAHMX HESACHOBUAALIMMI
OMMOHEHT A0J/IKEH CKMAbIBaTb A CBOUX PYK, B TO BPEMA KaK MPU Urpe NpoTMB OTKPbITbIX



A4Apo, OH Mor M30aBNATbLCA 6onee YeM OT MNOJIOBUHbI AvanasoHa  (Mbl yXKe
paccMaTpuBaJin I'I0,£|,06Hble CUTYyaummn BblLLE).

CNOXHOCTb MIrp Ha HECKOJIbKMX Y/MUAX MoKa MNpeAcTaBAsieT co60M HemnpeoaosiMMoe
NpenaTcTBUME A8 MOKEPHOro aHa/M3a - AN HUX TpebyeTcs BBEAEHME MHOTMMUX
NepeMEeHHbIX, BIMAIOWMX Ha (POpMbl AMANa30HOB MIPOKOB, pasMep 6aHKa 1 T.n. bonee
TOro, 3TO KacaeTca JMlib Urp Ha ABYX YAMLAX C JIMMUTHbIMM CTaBKaMM. Ecam 6bl Mbl
3Ha/M, KaKMM 06pa3oM MOXKET M3MEHSTbCS Cu/la AMANasoHOB MM KaKMM 06pasom
HECKOJIbKO MIPaeMbiX YauL, BAMAIOT Ha NoTeHUMan Apo, HaM 6bl He COCTaBWJ/IO Tpyza
pelwmnTb o6yl MNOKepHyl wurpy. HoO noKa Mbl BbIHYX/€EHbl J0BOJIbCTBOBATLCA
pelleHUEeM MPOCTbIX (OTHOCMTEJIbHO) BCMOMOraTe/IbHbIX MIrp M YCBauMBaTb MX YPOKM, a
TaKXe Te Kpynuubl MHdOpMaLUM, KOTOpble HaM YAAeTCs HaUTH.

Hy»xHoO 3anoMHUMb

e B oCHOBe aHa/IM3a Urp Ha HECKOJIbKMX Y/IMUAxX nexaTt ABa npuHuuna. MNepsbii -
YTOGbl MMETb BO3MOXHOCTb Je/laTb NpaBAoNoA06Hble 61edbl, Mbl AOJKHbI
NOAKPENNATb UX CUbHBIMWU AMANa3oHOM. BTopol - Urpbl Ha HECKOMIbKMX yMLaX
HEe TOXJECTBEHHbl HECKOJIbKMM CBA3AHHbIM MeXJy CO60M Mrpam Ha OAHOM
ynuue.

e Ec/M AManasoH 0IHOrO M3 UIPOKOB COAEPXMUT B cebe TONbKO AP0, HO HUKOrza
HE CW/IbHblE PYKM, €ro OXMIAEMbIM BbIMIPbIL, KaK MpaBusio, 6yAeT O4YeHb
HU3KMM.

e CKpbiTble Apo ropasfo 6osiee NpeanoyYTHUTE/IbHbI, YEM OTKPbITble, MOCKOJ/IbKY
MPOTUB HUX OMMOHEHT BbIHYXAEH Yalle nponsiaymBaThb.

e HeKoTopble ApO (M/IM TOTOBbIE PYKM) HAaCTO/IbKO CUJIbHbI (MM MpeaiaraeMbie UM
LAHCbl 6aHKA HAaCTONIbKO MaJibl), YTO Mbl HE MOXEM CAEeNaTb X 6e3pas/IMYHbIMU
K Bbloopy AencTBuA. Ho Koraa Mbl BblGMpaeM KakMe [ApO Mbl XOTUM CA€NaTb
6e3pa3/IMYHbIMM, HamM CTOMUT BbIGMpaTb CUJbHEMWME (M3 uMC/a Tex, ANA
KOTOpPbIX 3TO AENCTBUTE/IbHO BO3MOKHO).

e [loTeHuMaNbHblE LWAHCbl OKa3blBalOT OYEHb 60/bLIOE B/IMAHME Ha YacToTy
Pa3/IMYHbIX AEMCTBUM, KOrJa B AMana3oHax MrpoKOB MPUCYTCTBYIOT Apo. B urpe
MPOTUB SCHOBMUAALLIEro BCA Mrpa MOCTPOEHA Ha OXWAAHMM B 6GaHKe Ha
nocaeaHen ynuue.

e Ec/M paManasoH Bawero OMMOHEHTAa HACTONbKO CU/bHbIM, YTO Bbl OJIXKHbI
CKMIbIBATb CBOK PYKY B OTBET Ha CTaBKY W/IM pein3, To cTpatermsa ¢doja aaxe
Ha caeayloWwmx yaMuax B OTBET Ha JI060M 3KLWeH 6yAeT Mo KpamHel Mepe Ko-
ONTUMaJIbHOM.



MnaBa 21
MpakTnyecKkoe 3aHATHE: [IpUMEHAEM TEOPUIO UTP

Ha npoTsaKeHun TpeTber YaCTM KHUMM Mbl M3y4YasM pas/iMyHble BCMOMOraTesibHble M
peasibHble Urpbl, CTapasacb MOJYYMTb Jiyyllee NpeACTaB/eHME O TOM, Kakue aKTopbl
MOTYT OKasblBaTb B/IMSIHME HA ONTUMaJIbHYIO CTpaTermio B nokepe. Ho camoe cnoxHoe,
€CTEeCTBEHHO, - 3TO TMPWMEHEHWE BbIBEAEHHbIX MPaBU/ WM  3aKOHOMEPHOCTEMN
HEMNOCPeACTBEHHO 3a MOKEPHbIM CTOJIOM. Kak yKe 6bl10 OTMEYEHO B MPeaMCIoBUM K
3TOWM KHMre, Mbl He COBMpaAEMCA [aBaTb HMKAKMX KOHKPETHbIX COBETOB MO WUrpe, TaK
yTo Jaxke 3Ta rnaea 6yaeT noceslleHa 60nee-MeHee 06LMM TeMaM (BO MHOMOM M3-3a
Yype3BblYaMHOM CJ/IOKHOCTM pacCMaTpMBaeMoM Mrpbl). Ans Toro 4rtobbl ayylle
MPOUINIIOCTPMPOBaTb NPOLECC MPUMEHEHWUA TEOPUM UIP Ha MPaKTUKE, Mbl NMpUBEAEM
HECKOJ/IbKO MPUMEPOB po3birpbilia B 0606LIEHHbIX CUTyauUMsX, A€ MOroBOPUM O
Pa3/IMYHbIX MAEAX U MOAENAX, 3aTPOHYTbIX B 3TOM KHUre.

KoHEYHO Ke, Mbl He NpeTeHAyeM Ha TO, YTO OMMCAHHbIE HUXKEe CTpaTerMm SABJAITCA
OMNTUMaNbHbIMM MJIM HE3KCM/lyaTUpyeMbIMU. Bbonee Toro, Mbl rOTOBbl YTBEPXAaTb
NPAMO MPOTMBOMOJIOKHOE - KaK Mbl YK€ TMOKasa/M, JAaxe B MNPOCTEMIIMX Mrpax
peanusaums OonTMMasibHOM CTpaTerMm NpeacTaB/seT onpeAefieHHble CI0XKHOCTM. Mbl
MOEM TOJIbKO HaZleATbCS, YTO Bbl YCBOMTE [BE OCHOBHbIE TEMbI U3 0OCYKAEHUA HUXKE:
6anaHC 1 NpaBM/IbHbIM YPOBEHb arpeccum C B3/1bl0 pyKamu. B KauecTBe 0CHOBHOM Mrpbl
AN HallMX MNPUMMEPOB Mbl Bbl6pain Haubosiee MonynspHyo ¢opMy Mokepa Ha
CEroAHAWHUN eHb - 6E3NMMMUTHDBIA XONAEM.

U nepBoe, YTO CTOMUT 3aMeTMUTb - MPWU aHa/IM3Ee JIOGOM MIPbl C HEOrpaHUYEHHbIMU
CTaBKaMM, pasMepbl CT3KOB MNpuobpeTalnT o0coboe 3HayeHue. AN HEKOTOopbIX
NMPUMEPOB Mbl NMOrOBOPUM O CTpaTermsx Mpu Pas/MyHbIX CT3KaxX, OJHAKO Yalle BCEero
Mbl 6y4EM KOHLEHTPUPOBATb Balle BHUMAHWE JIMLLb HA HEKOEM KOHKPETHOM pa3mepe.
Mbl Takke 6yaem MrHopupoBaTb to6ble A0MOSIHUTE/IbHbIE MCTOYHMKM MHGbOpMaLmH,
KOTOpble MOryT OKa3aTbCA B HAlleM pacropsKeHMu, B TOM 4uCine Tenncbl M
CTaTUCTMKY.

MoCKO/IbKY MOKEp ABNSETCA MHOMOMO0J/Ib30BaTE/IbCKOM MUIFPOM, ONTMMAasIbHbIX CTpaTermm
AN HEFO He CyLecTBYeT (Mbl elle 3aTPOHEM 3Ty TeMy B MATOM YacTu). Mo3ToMy Mbl
COCPefOTOYMMCA Ha MOMUCKE KO-OMTUMa/bHbIX MAM XOTA 6bl CHaNaHCMPOBAHHbIX
CTpaTermMm, KOTOPble Mbl CMOXEM MPUMEHATb MPOTUB 6OJ/IbLUIMHCTBA OMMOHEHTOB B
YCNOBUAX NOYTU MOJIHOFO OTCYTCTBMA MH(MOPMaLUK.

Moapo6Hoe 06CyKAeHME NPMPOAbI TAKOM MHOrOrpaHHOM MIPbl KaK MOKEP MOXET 3aHATb
HE OZIHY COTHIO CTPAHML, TaK YTO Mbl NMPUJIOKUM MaKCUMYM YCU/IMM, YTOBbI CBECTU BCE
OTBJIEYEHHbIE KOMMEHTapMM K MMHUMMYMY. TaKXkKe Bbl 3aMETUTE, YTO Mbl He ByJem
06CyKAaTb KOHKpETHble pasfayu, MOCKOJIbKY 3HaHME PYyK, KOTOpble OKasaincb Y
MIPOKOB JIMLLEHO BCAKOro CMbIC/Ia B pamMKax 3TOM rfaBbl. Hac 6yaeT uHTepecoBaTb
MCKJIOUUTEIbHO JIMHUA PO3bIrpbillia, a TaKKe COOTBETCTBYIOWME €M AManasoHbl.



Mbl HaYHEM M3yYeHUe NPAKTUYECKMX ACMEKTOB TEOPMM UIP C CUTyaumM Ha npedone.

Uepa Ha npegione (oyneH-peli3)

Bonpeku pacnpocTpaHEHHOMY MHEHMIO, COCTaBJIEHME CTpaTerMu JANs Wrpbl  Ha
npedJsione Aganeko He npocTtoe 3aHATMe. CylecTByeT MHOXEeCTBO (haKTOpOB, KOTOpbIE
Mbl JIO/BKHbI MPUHATb BO BHWMMaHWE NPWU BbiBEJEHMM [MAMA30HOB, C KOTOPbIMM MbI
)KeNaeM BCTYNWTb B pasfady. Hanpumep, npeacTaBbTe cebe cuTyaumio, Korga Bce
OMMOHEHTbI A0 BAaC CKMHYJIM CBOM KapTbl, M Bbl MPUHMMAETE pelleHne 06 oyneH-pense.

Hawa cTtpaterna Ha npedaone @aKTUYECKM MOXKET ObiTb Bblpa)KeHa uvepes
pacrnpeieneHue BepoATHOCTEM ANA KaKAOM PYKM, MPUYEM B HEM Mbl JOJIKHbI Byaem
yKasaTb 4aCTOTy pei3a (a TaKKe ero pasmep), 4actoTy JiMMmna, YacTtoty dosga. Haw
onbIT B pelieHnn [0,1] urp noAckasbiBaeT, YTO MHOTME M3 3TMX CTpaTerMm 6yayt
YUCTbIMM, A PYKMU, C KOTOPbIMM Mbl PELUIMM MrpaTb MO CMELUaHHOM CTpaTeruu, vaiie
BCEro OKaXyTCA B MOPOroBblX TOYKaX. 34€Cb, OAHAKO, BaXHO CAe/laTb OrOBOPKY O TOM,
4YTO G/IOKEpPbI UrpaloT BUAHYIO po/ib B XONAemMe, Tak 4YTO, Ha Hall B3rnAj, CMeLWaHHble
CTpaTermMm OKaxKyTcsa NPUMEHUMbIMU ANA elle 60/blero YMcaa pyk.

Tenepb [JaBaMTe MOroBOPMM O COCTaBJIEHMM HaleM cTpaTerMu. 3TO M BMPSMb
HeMmpocTas 3ajaya - XOTb Mbl M MOXEM pa3buTb BCE BO3MOMKHble AEMCTBMA Ha
KaTeropmu, OHM BCE PAaBHO OKaXKyTCA TECHO CBA3AHHbIMM ApYyr C Apyrom. Hanpumep,
Mbl MOXXEM paszaennTb BCo Npedion CTpaTernio Ha TpM OCHOBHbIX 6/10Ka:

e Kakue pyKku Mbl pasbirpbiBaeM
e /lenlaeM 1 Mbl C HUIMM PEN3 UM JIUMIT
e Kakol pa3mep pei3a BblibpaTb

Kaxabli 13 3TUX GJIOKOB C/IOXKEH MO-CBOEMY, HO BCE OHM B3aMMO3aBMCHMMbl. CKaXKeM,
Mbl MPUHMMAEM peLlLleHME O po3birpbie 88 M3 paHHEM no3uumMu co CTakom B 20
60nblKMX 6nanHAoB. Bo-nepBbiX, CylleCTBEHHOE B/MAHME HA OTBET GyAEeT OKasblBaTb
Hawa obLasa cTpatermsa Ans 3Ton nosuumu. MNycTb Mbl BCErAa Ae€NaeM MMM C PyKamu,
C KOTOpbIMM XOTMM Mpogo/nkatb wurpy. Torga 88 HaBepHAKka OyaeT ob6nagaTb
MOJIOKMTENIbHBIM OXKMAAHWEM B PpamMKax TakoM ctpaTervm. C Apyrom CTOPOHbI, €CU Mbl
06bI4HO AeNlaeM per3 [0 4YeTblpex 6/1anHAO0B, TO Takas Mapa, CKoOpee BCero, JoJiKHa
OTNpaBMTbCA B Mac.

Ansa Toro, 4to6bl MpaBM/IbHO C6HaNaHCMPOBaTb BCE AOCTYMHblIE HaM CTpaTernyeckue
anbTepHaTMBbl, HaM noTpebyetca MHGOPMALUMA O KaKAOM pasbirpbiBAEMOM pYKe.
MpeAacTaBbTe, YTO Halla CTpaTerMs 3aK/lOYaeTCs B pei3e CO BCEMM CTapTepam, C
KOTOPbIMM Mbl COBMpaeMcsa BCTYMUTb B MUrpy, M ¢dosije C ocTasibHbiMM. Toraa Halen
€MHCTBEHHOM 3ajaven 6yaeT MNOMCK PyK, KoTopble 06/1a4aloT  MON0KMUTE IbHBIM
OKMZAHMEM OT PO3bIrpbilla B PaMKax BCEro Hallero AuanasoHa peisa. Mam mMbl MOXKeM



BCerga Aenatb JIMMN C NOAXOAALMMM PyKamu, Npu 3TOM CKMAbIBas ocTasibHble. B 3Tom
c/lyyae Mbl TaKXKe 6yaemM MCKaTb NPUObIIbHbIE PYKM, HO YKe B paspes3e HOBOro
AvanasoHa. TpeTbel BO3MOXKHOW CTpaTermen 6yaeT CMeCcb pel3oB M IMMMOB, HO Toraa
HaM MpUAETCS pa3obpaTbCA C 6aZAaHCOM MEXAY PyKaMu A/ per3a U JIMMna TakMMm
06pa3oM, YTOGbI KOHEYHas CTpaTernsi He BblgaBasla OMMOHEHTAM  HMKaKOM
JIONONHUTENbHOM MHpOpMALIMK.

TakMM 06pasoMm, HalleW FNaBHOM LENblo 6YAET aHa/M3 OXMAAEMOro BbIMIpbilla A/1s
BCEro AuanasoHa CTapTOBbIX PYK W OMpeAeneHMe TaKoro AManasoHa, KOTOpbii 6Obl
rapaHTUpPOBa/l MAaKCUMaJIbHOE OXMAAHUE ANA KaXkA0M PYKM. LIMKAMYHOCTb 3TOM 3a4a4m
JeNlaeT  HaxoXJEeHWe  KO-OMTMMasibHoM  npedsion  CTpaTermmM  MNpakTMYECKM
HEBO3MOXHbIM. [103TOMY Ha MNpPaKTMKE Mbl 06blMHO 6YAeM CuMTaTb OAHY M3
BblLUEYKa3aHHbIX MEPEMEHHbIX KOHCTAHTOM, M MbITaTbCA OMNPEAEeNUTb 3HAYeHUS
OCTa/IbHbIX.

Mbl npeanoynTaem HMKOrAa He AenaTb JIMMI, KOrga BCE OMMOHEHTbl CKMHYM CBOM
KapTbl (32 WCK/IIOYEHMEM PeaKMX Cay4vyaeB B 6/1aMHAax). ITOMY €CTb HECKOJIbKO
NpuuMH. Bo-nepBbiX, B KaKAoM MO3ULMM Mbl BGyJem pasbirpbiBaTb AManasoH ropasgo
CU/IbHEE, YeM Te C/lyYaMHble CTapTepbl, KOTOpble elle OCTa/lMCb B pasjade. TakuMm
06pa3oM, Mbl MOXEM OXMAaTb, YTO Halla pyKa 4YacTO OKAXeTCA NyylleM, a, 3HAYMT,
HaM CTOMT HayaTb Pa3roHATb 6aHK yKe Ha npedJione. Bo-BTOpbIX, Mbl Y6EXAEHbI, YTO
ropasgo  npeanoyTuMTeslbHEe  AaBUTb  Ha  6naMHAbl M npeanaratb UM
HenpuBaEKaTe/IbHY0 LeHy ANS NPOAO/IKEHWMA pasfayv, YeM MOoACTPaxoBbiBaTbCSA OT
BO3MOXHbIX NMOTEPb MPOTMB CWUJIbHBIX PYK OMMOHEHTOB. KaK Mbl yXKe MoKasa/u B 3TOM
YaCTU KHUIM, 6e3pas3/iMyMe OMMOHEHTOB K BbIGOPY AEUCTBUA ABAAETCS BaXKHOM
COCTaB/IAIIOLLEN OMTMMAJIbHBIX CTpPAaTerui. 34eCb e Mbl B HEKOTOPOM CMbIC/ie 6yaem
nbiTaTbCA cAenatb 61anMHAbl 6€3pas/IMYHbIMM K KOJIlY MW peM3y, Korga ocTasibHble
MIFPOKM CKMHYT CBOM KapTbl. B-TpeTbMx, NoTeHUMaNbHbIE NOTEPU, KOTOPbIE Mbl MOXKEM
MOHECTM BC/IEACTBME OTKasa OT CMELUAHHOM CTpaTerMu JIMMMOB M PeM30B, C JIMXBOM
OKYMarTCsA TeM (DAKTOM, YTO Mbl MOXKEM AOCTAaTOYHO 3(PDEKTUBHO CKPbIBaTb MCTUHHYIO
CUNY HalleM pyKM, Urpas no cTpateruum pemsa.

CnepyowmM BasKHbIM aCNeKTOM SIBASieTCA no3uumsa. Ecam mMbl genaem pems Ha nosHoOM
ctone u3 UTG+1, TO 32 HaMM OKa3blBAlOTCS €LUe LECTb MIPOKOB, YbM PELUEHWUS MOTYyT
CYLeCTBEHHO CKOPPEKTUPOBATb Hally CTpATEruio, MJC He cieayeT 3abblBaTb O TOM,
4To Yy /06Or0 M3 HUX MHOTAA OKAXKETCA CM/IbHas pyKa. Tak 4YTO eCiu Mbl pelumMcs
3aMTU B GaHK C MOrpaHUYHbIM CTAapTEPOM, Mbl OYEHb YacCTO MOJYYMM peM3 WU pe-
peis, YTo aBTOMATMYECKM 3acCTaB/IsSieT Hac 6oJiee OTBETCTBEHHO MOAXOAMUTb K BbiGOpY
AManasoHa Ana NPOAO/IKEHMS Urpbl.

OaHako 4YeM 6smKe Mbl NoAGMpaeMcA K 6GaTTOHY, TEM MEHbLUE CJlyYaMHbIX PYK
ocTaeTcs nepej Hamu, a 3TO 3HAYMT, YTO Mbl MOXKEM Ha4yaTb AeNlaTb peMsbl U C 6onee
cnabbiMu cTapTepamu. Ha 6aTToHe Xe ANA HaC OTKPbIBAaeTCA BO3MOMHOCTb MIpbl C
MaKCMMaNbHO LWUMPOKMM AManasoHOM, He B MNOCAeAHIo ovyepeab 6naroaps
NO3MLMOHHOMY NPEUMYLLECTBY U AONOJHUTENBHOMY OXWMAAHMIO, KOTOPOE OHO AJaeT. Ho



AdaxXe B 3TOM CJlydae€ HaM cneayet Bbl6l/lpaTb TOJIbKO T€ PYKH, KOTOpPbIE YyBEJ/IM4aT
OXnaaHMe OT pOo3birpbllla BCEro AnarnasoHa.

Ans Hayana, gaBaMTe MpeACTaBMM AManasoH, B KOTOPOM HET HMKaKMX pyK. byaem
J06aBNATb B HErO KOMBMHALMM, KOTOPbIE MOTYT YYULIMTb HALIE OXMAAHUE, MPUYEM B
KaKoM-TO MOMEHT Mbl JOCTMIHEM MNpejena, 3a KOTOpbIM KaxJas HoBas pyka 6yaeTt
JMLb YMEHbLIATb OXMAAEMbIM BbIMIPbIW. Ba)kKHO MOHMMaTb, YTO MaTemaTMyeckoe
OXMIAAHME ANA KaXAOM HOBOM PYKM Mbl OYEM pPacCMaTpuMBaTb YKE B KOHTEKCTE
HOBOro [AuanasoHa. O6bACHMM Ha npumepe. [lycTb NepBoM pyKOM B HaLIEM
pacnpeaeneHum pyk okaxytcsa AA. Moka 6yZemM cumTaTb, YTO Mbl BCErja AelaemM pens,
npuyem B nosuummn UTG Mbl 6yaem AenaTtb peis A0 ABYX 61aMHA0B TONbKO C AA U HU C
OZIHOM ZIpYyroi pyKoM.

MOCKONBbKY Mbl XOTUM HaMTM CTpaTernio, KOTOPYH HEBO3MOXKHO 3KCMyaTUpoBaTh,
6YyAEM CYMTaTb, YTO Mbl COOBLUM/IM BCEMY CTOJNlYy O HAllEM HAMEPEHWWU AeNlaTb pens
To/IbKO € AA. Torza onnoHeHTbl eCTECTBEHHO HMKOrda He 3aXOTAT OTBEYaTb pe-pen3omM
HWM C oAHOM pyKoM. bonee Toro, ckopee Bcero oHu 6yayT CKMAbIBATb BCe noapaz (3a
MCKIIOYEHMEM CJIyYaeB, Korga Mx CTIKM COCTaBAAIOT BCEro napy 6nanMHAoB). Tak 4To
Halle oXuJaHuMe OT posbirpbilla ¢ AA 6yaeT 6/M3KMM K CcymMme 671aMHJ0B,
NOCTaB/IEHHbIX B pasjadve. BrnosHe o4yeBMAHO, YTO MECTO A8 Y/IyYLIEHMA HalleM
cTpaTerum Bce elle umeetca. JaBante gobaBmm cneaytollyto pyky, KK. Haw guanasoH
TaK M OCTaJICA OYEHb CWUJIbHBIM, OJHAKO Tenepb 61alHAbl, HaBEepHoe, MOryT AenaTtb
KOJI1 C pyKamM, B KOTOPbIX €CTb Ty3. Ho B 06WWEM M LENOM, Halle OXMAaHWe BCe elle
6yAeT NPUMEPHO paBHO CyMMe 61aMH/0B.

[anee Mbl byaem Ao6aBnATb B AManasoH M apyrue ctaptepbl: QQ, AKs, AKo 1 1.4. B
KAKOM-TO MOMEHT Hall AMana3oH OKaXKeTCs J0CTAaTOYHO ClabbiM, YTOGbI APYrue UrpoKu
3a CTOJIOM (OCO6EHHO 6/1aMH/bl) 3axX0Te/iM BBS3bIBATbCS C HAaMM B pasjayM. B Takom
C/ly4ae Mbl AOJIKHbI MOHMMATb, YTO Mbl YXKEe He MOJIYYMM MHOro AeHer OT C/abbiX pyK,
OZlHaKO Hawle oXuMaaHue oT posbirpbiwa AA cyuwecTtBeHHO Bo3pacTeT. Hanpumep, ecam
Haw Auanas3oH cocTaBnawT pyku {99+. AQ+], napa Ty30B B cpeaHem O6yaet
onJla4ymMBaTbCA ropaszo Yalle no CpaBHEHMIO C agMana3oHoM {KK+}.

CocTaBnsa AManasoH, KOTOPbIM MAaKCUMM3MPYET OXMAAHWE AN BCEX PYK, Mbl AOJ/IKHbI
NMPUMHUMaTb BO BHMMaHWE G/IOKEPbl, @ KapTbl, KOTOpble MOryT BbIMTM Ha AOCKY. B
GO/bLIMHCTBE UIP, KOTOPblE Mbl MPOAHAIM3MPOBaAM B Npeablaylmx rnasax, GyHKUMUA
CUNbl BCEX PYK 6bl1 MOHOTOHHOM (TO €CTb OZHa pyKa 6blna 6o cuibHee, 1Mbo ciabee
cBoMx cocefeM). Ho npeacTtaBbTe CMTyaumio C 06GLMMM KapTamu B Xonaeme, rae y Hac
MOryT OKa3aTbcs iMb6o AlJs, b0 98s. Kak Bbl yxke, HaBepHoe, 3HaeTe, AJs HaxoaMTCA
Briepeau cayyamHoM pyku. OfHaKoO Ha MHoOrmx dJionax BEpPOSTHOCTb TOro, YTO Y Hac
MOET OKa3aTbCsA 98s MOBbICUMT OXMAAEMbIM BbIMIPbILL A/ BCEro AMana3oHa, BeJpb Kak
Mbl NoKasanu B rnaBax 19 v 20, HaAM4YMe HATCOB B AMana3oHe Ha MHOMMX AOCKax AaeT
HaM OrpOMHOEe NPeuMyLLECTBO, OCOOBEHHO NpU FIyBOKMX CcTaKax. Kctatu, B nocnegHem
C/lyyae HaMm cnefyeT MMETb elle 60Jsiee LWMPOKMM AManasoH A1 OyneH-peMsa (XoTs
HeKOTOopble PYKM B HEM U ByayT UrpaTbCA MO CMELAHHbIM cTpaternam): AXs, cnabble



napbl, 0AHOMACTHbl€ KOHHEKTOPbI U ApYyrue CtapTepbl, KOTOpPbIE MMEIOT LWHIAHC NOMNacTb B
HaATC Ha CcpeJHNX 1 HM3KUX AOCKaX.

OfHaKO Mbl HMKOrja He OyaeM urpatb cC/labble pyKM pagu TOro, 4tobbl 3anytaTb
OMNMOHEHTA - MOMHMTE, Mbl YK€ FOBOPUJIM O TOM, YTO ONTUMAJIbHbIE U KO-ONTMMAJIbHbIE
CTpaTerMmM HUKOrJa He BKOYAlOT B Ce6A TakMe 3aBeAOMO YObITOYHbIE MHUM. BaxkHo
cobnogatb 6anaHC MeXAY BO3MOXKHOCTbIO MoNacTb B HATC M MOCPeACTBEHHbLIM
LoyAayH B3/Ibl0 TaKMX pyK. Hanpumep, npy 6€CKOHEYHO 60/blUMX CTIKAX Mbl, CKOpee
BCEro, CMoXem urpatb 52s m3 nosvumm UTG B NOC - B TaKOM CAy4ae Mbl CMOXEM
M3o0paxkaTb HATC Ha AocKax Buaa A34sss. OgHAKO Mbl HMKOrAa M HU MpPU KaKKUX
06CTOATENBCTBAX HE BYAEM OTKPbIBATb 520 B 3TOM XKE CUTYaLMM.

MocneaHss Tema, KOTOPYI Mbl 3aTPOHEM B 3TOM pasjenie - pasMepbl pei3oB. YTobbl
Nyylwe NpoAEMOHCTPUPOBaTb  Hally JIOTMKY, AJ18  Hayalla Mbl  FOBOPMM O
NPOTUBOCTOSAHMM Npednon pensepa U 61aMHAOB. BrnonHe oyeBuaHO, YTO MocieaHue
ABNATCA K/IOYEBBIMM YYaCTHUMKAMM B JIl06OM pa3gadve, BeAb OHM YPAaBHMBAIOT peM3bl
yalle ApyrvMx MrpoKOB 3a CTOJIOM M3-3a 60/1ee NpMB/EKATEbHbIX LWAHCOB 6aHKa. B
CBOI0 ouyepepb, Npedsion pemsep MOXKET CTOJIKHYTbCA C ABYMA TUMaMM CUTYaLMM.
MepBas - OH MOXET MOoJIlyYMTb PEM3 UM KOJT OT ONMOHEHTa C XOpoluen pyKon. Bropas
- €C/IM HM Y KOro He 0Ka3asloCb HMYEro CTOSALLEro, To, CKopee BCEero, OH OKaXkeTcA Ha
¢bnone c ogHMM M3 6nanMHA0B. Mo3TOMY Npu BbiGOpe pasMepa pei3a HaM BaxKHO HanTh
30/10TYI0 CepeauHy MeXay 3TUMM ABYMA CJlyYasiMu. Tak, B MEPBOM Mbl XOTUM
MHBECTMPOBaTb B 6aHK KaK MOXHO MeHblle - Torja noTeHUMa/bHbIM BbIMIPbiLl
OMMOHEHTa YMEHbLLIAeTCA, a CO CBOMMM HATCaMM Mbl BCErZla CMOXEM CAeNaTb pe-pens
Ha npedJione WaM 60/blIYI0 CTaBKY Ha MO3AHMX yaMuax. Bo BTOpOM e Mbl Ha060poT
XOTMM cAenaTb peM3 A0CTaTOYHO 6GOJ/IbLIOrO pasMepa, YToObl OKasaTb JaBJieHME Ha
60NbWONM 6/1aMHA, HO MPU 3TOM WM MU3BJIEYb B3/IbIO C CWUJIbHbIMM pyKamu. [osToMmy,
CKaXkeM, peMs Ao AecATU 60/bluMx 61aMHA0B C CUJ/IbHBIM AMAna3soHOM YacTo MOJyYMT
Mmwb dong OT ONMOHEHTa. TaK YTO KorJa Mbl Je/laéM OYMeH-pers, Mbl XOTUM
NMOCTaBUTb MIPOKOB B 6/1aMHAAX B MAaKCMMAaJIbHO CJIOXKHOE MOJIOKEHME CO CpeAHMMM
pyKamu. EcTecTBeHHO, Mbl He MOXeM cAenaTb MX 6e3pas/IMYHbIMM K KOSy C
CU/IbHBIMKM CTapTepaMMu. XOTSA ToYHee 6blJI0 6bl CKa3aTb, YTO CAe/laTb 3TO Mbl MOMKEM,
OZIHAKO B TaKOM CJ/ly4ae Mbl 6bl KEPTBOBA/IM CJIMLLKOM 60/1bLLIONM A0JIEM Hallero obLero
MaTeMaTMYEeCKOro OXKMUAAHUS.

3TO 3HAUMT, 4YTO Hall 6EeTCaM3MHI MOXKET M JIO/KEH MEeHATbCA Ha npedone B
3aBMCMMOCTM OT CMJIbl Hawero AuarnasoHa M Mo3vuuu, BeAb BEPOATHOCTb MOAYYMTb
peM3 OT CU/IbHOM PYKM, KOrAa Mbl HAXOAMMCA, CKaXKeM, Ha KaT-odde, ropasgo HuKe.
OAHAaKoO He CTOMT BapbMpoBaTb pasMepbl CBOMX PEM30B B M3J/IMILHE LIMPOKOM
AManasoHe - He 3abblBalTe O TOM, YTO COKpbiTME MHMOPMaLMM TaKXKe MMEET CBOE
MeCTO B uUrpe, U nbasa oyeBMAHAA CTpaTerma MOXKEeT TONIbKO HaBpeAuTb Halemy
OXXMAAEMOMY BbIMIpbILLy.

B nTore, pekoMeHayemMasa cTpaterus Ha npedJione 6yaeT BKAOYaTh B cebA creayouime
3/1eEMEHTbI:



e HaMm cTouT AenaTb pei3 co BCEMMU PyKamM, C KOTOPbIMM Mbl XOTUM MPOAOJIKATb.

e Pasmepbl HalMX PEM30B [0/KHbI BapbMpPOBATbCS B 3aBUCMMOCTM OT MO3MLMM,
CU/Ibl AMANa3oHa, HaLMX OXKMAAHMM OT Mrpbl Ha noctdione. C NosBNIEHUEM aHTe
Mbl 10/13KHbl COOTBETCTBYHOLMM 06pa3oM NoACTpamMBaTb GETCAM3MHT .

e  Mbl JONIXKHbI COCTaBAATb AMana3oHbl TaKMM 0O6pa3oM, YTOObI BCE PYKU, KOTOpbIE
Mbl COOMpaeMcs pasbIrpbiBaTb, MME/IM MNOJIOKMUTENIbHOE OXMAaHWe MpOTUB
OCTaBLUMXCA OMMOHEHTOB (CYMTAEM, YTO OHM MIPatOT NO 6JIM3KOM K ONTUMa/IbHOM
cTpatermm).

Uzpa Ha npegione ¢ KOpOMKUMU cm3aKamu (nywl)

B pasgene Bbile Mbl 06CyKAaM 6ETCAM3UHT MUCXOAS M3 NPEANOJIONKEHMSA, YTO CTIKM Ha
npedJione 6blIM AOCTAaTOYHO 60/IbLIMMM, TaK YTO BCE peM3bl AeNasMCb B pacyeTe Ha
cneaywowme yamupl ToproBamM. OAHAKO C  yMeHblieHMeM 3(MMEKTUBHbBIX CTIKOB,
3a4acCTyl TaKas CTpaTermsa OKaXKeTCa HexenaTeslbHOM.

MpeacTaBbTe, YTO HAlM CTIKM COCTABAAT BCEro TpuM 6GOMbLIMX 6/1alMHAA, U Mbl
pellaeM caenatb peis Ao AByX 6saMHA0B M3 nosuvuumn UTG+1. O4YeBMAHO, YTO Mbl
OKaXXeMcA B O4YeHb T/IynoM CUTyauuu, eciv OAMH M3 61alHA0B PeLMT YpaBHATL Halll

pens: B 6aHKe oKaxkeTtca 4 1/2 60/blUMX 61aMHAA, @ B HalleM CT3Ke BCEro OfMH, Tak

4TO Ha noctdione Ham ByAeT OYeHb C/I0XKHO caenatb oA C NoboM pyKor Ha 1to6oM
flocKe. B pesynbrate, ONMOHEHT MOXKET 3aCTaBMTb HAC BKAaAblBaTb AeHbru B 6GaHK
Korjga eMy 3axouvetcs, 6yab 1o npedaon unam dnon. C Apyror CTOPOHbI, €C/M 6bl Mbl
nowan B ONN-MH Ha npedaone, TO Y Hero He 6b1/10 6bl HUKAKOro Bbibopa KpoMe Kossia
nnn donga. B rnaBse 12 Mbl yKe NoKasasm, 4YTo CTpaTeErMyecKkne aibTepHATUBbI UMEKT
HeoTpuUaTe/IbHOE OXMAaHME, a 3TO 3HAYWUT, YTO Mbl JAOJIKHbI CTapaTbCA JIMLWIKTD
HaLIero onmnoHeHTa BO3MOXHOCTM BblbMpaTbh U3 HECKOJIbKMUX JIMHWUM.

Ho 4To ec/im B HalleM CT3Ke He TpM, a YeTbipe-NATb-NATHaAUAaTb 61aMHA0B? B KakoM-To
onpefie/IeHHOM TOYKe Halla CTpaTerus M3MEHUTCA, M HaM YKe He GyAeT BbIroAHO MATH
B O/N1-MH Ha npednone. EctectBeHHO, 3HayeHMe 3Toro nopora 6yAeT MOCTOAHHO
MEHATbCA, B TOM YMC/I€ M B 3aBMCMMOCTM OT HaweMr no3vumu. OJHAKO Mbl MOXKEM
NonbITaTbCA NPUKUHYTb, KAKMM OH ByaeT. MyCcTb Mbl AeNaeM pens 13 cpeHen No3uumm
3a MNOJIHbIM CTOJIOM CO C/IEAYIOLMM IMANA30HOM:

{77+, AJs+, AQ+, KQs}

Mbl MOXEM paccumTaTb 3KBMTU 3TOrO AMana3oHa NpoTUB CTaHAApPTHOro Habopa pyK A
pe-pensa, BKJovawllero B cebs {TT+, AQs+, AK+}; oHo cocTaBnsieT 41.9%. Ha nepsbin
B3r/15[, MOXET MOKa3aTbCsA, YTO HaM MpUAETCS ypaBHUBaTb pe-pei3 B MoAaB/iAloWeEM
60/IbLUMHCTBE CJ/lyYaeB.



Ho 310 He coBceM Tak. Ha caMom gene, Ham abCOIOTHO HE MHTEPECHO, KaK CTOUT BeCb
Hall Auanas3oH MpoOTMB pe-pemsa, BeAb, HanpuMMep, Mbl TOYHO 3HaeM, 4YTO Bcerga
cAenaem Konn ¢ Tyzamu. TakMM 06pa3oM, HaM HYXKHO 3HaTb JIMLLb SKBUTM XYALWMX PYK:
y 77 6ypet 33.0%, y AJs 32.0%, a y KQs Tonbko 31.88%.

MycTb Mbl ONpeaeMaM HEKMIM NOPOr X, KOTOPbIM 0603HAYaeT CT3K, NPU KOTOPOM Mbl bl
C PaZloCTblo YPABHAIM ONNI-MH MOC/IE MUHU-pel3a Ha npednone. Ecim Haw cTak 6yaeT
MEHbLLIE X, TO HaM c/ieayeT NpocTo Aenatb Nyw Ha npedJione, TEM CaMbIM JiMLLIAA
OMMOHEHTa CTpaTernyeckom BO3MOXKHOCTM KOA.

Ecnv Mbl aenaem pens Ao AByx 61aMHAOB, M KTO-TO CTABWUT OJ/IJ1-MH HA BECb Halll CT3K,
Ham NpUAETCA YpaBHATb (X - 2) 61aMHA0B, YTOGbI BbiMrpaTh (X + 3.5). [lna Toro, 4to6bl
Mbl CMOI/IM cAenatb KON CO BCEM AMana3OHOM, Hale OXMAaHue B 3TOM OaHKe co
cnabeniien pyKom AoXKHO 6biTb 60JbLIE LEHbI KOMa.

(0.3188)(2x+ 1.5) > X - 2
X > 6.83

OKa3blBaeTCA, YTO B 3TOM MPUMEPE HUNKHAA FpaHMLA ANA HALlero CT3Ka COCTaBAsEeT
npumepHo 7 60/blWMX 61aMHA0B. ECTecTBEHHO, 3TOT pe3ynbTaT OTHOCMTCA /iMib K
onpefesieHHbIM JMana3oHaM OyMeH-pers3a M pe-pei3a, HO Mbl MOXEM peWMUTb 3Ty
3aZla4y U B 6onee o6leM BMe. BCMOMHUTE HECKOJIbKO MAEN M3 TEOPUM UTP, KOTOpble
Mbl 06CYXAann BblLLE:

e Mbl J0/IKHbI 6bITb 6€3pas3/iMyHbl K Mywy CO Cnabenen pPyKoM B HalLeM
AManasoHe, MOCKOJIbKY Mbl BblGMpaeM mexay Gongom M nywem. M nocKosbKy
cnabenllas pyka Kak pa3 HaxoAMTCA Ha nopore, pasgensiomm 3TU [Ba
NENCTBMA, YTO OXMIAHUE OT O/JI-MHA ANA Hee [O/IKHO 6biTb NMPUMEPHO PaBHO
HYJIl0.

e [lpu pasmepe CT3Ka, ABAILWMMCS MOPOrOM MEXKAY MYLIEM M OObIYHBIM PEM3OM,
Mbl JOJIKHbl 6biTb 6€3pas/iMuyHbl MEXJY 3TUMM JBYMSA JEMCTBUAMM (XOTA,
CKopee BCEro, HallM AManasoHbl ANS TaKMX JIMHWUA BYYyT pa3iMyaTtbCs).

MpeanosioXKUM, YTO 3@ HamMM CUAMT OMMOHEHT, UrpawliMi Mo CTpaTermm 6aM3KOM K
ONTUMaNbHOM (AaBaMTe MoKa He 6yJemM NpuMHMMaTb B pacyeT ApyrMx MrpoKoB 3a
cTonoM). EcamM OH 3HaeT, 4YTO pasmep Hallero CT3Ka AOCTUM TOYKM, B KOTOPOM Mbl
6e3pas/IMyHbl K nywy, TO OH JO/KEH 6biTb FOTOB BCTYNWTb B pasgady MnpoTMB
HEe6O0/IbLLIOro pel3a C TeM XKe AMana3oHOM, C KOTOPbIM 6bl OH YPaBHSA ONN-MH. Ecin ke
3TO He TaK, TO HaM He COCTaBMT TPy/a ero 3KCrnayaTMpoBarhb.

MNyctb N - gnManasoH PYK, C KOTOpPbIM OMMOHEHT NOCTaBUT OJI/1-MH NPOTUB HaLlero pel‘/'i3a
B X eauHuy. Torga B 3TOM JManas3oHe TaKXkKe OKaXXyTCA PYKH, KOTOpble HMEKT
NONOXUTE/IbHOE OXNJaHME U NPOTUB Hallero osisi-nHa.

MpeAnonoXuM, YTO Mbl J€NaeM Myll CO CT3KOM B 6 6/1aMHA0B M AManasoHom {77+,
AJs+, KQs}. B TakoM cnyyae N BK/toYaeT B ceba BCe pPYKM, IKBUTU KOTOPbIX COCTaBAsAET



Nno KpamMHeMn mepe 12/27 6aHKa Mn 44.44%. Ecnv roBoputb 601€e KOHKPETHO, TO 3TO
{99+, AKs, AKo}. MpoTUB TaKoro AuanasoHa HalleW Xyalwen pykon éyaet 77 ¢ 29.91%
Ha nobeny. OfHaKO ec/iv 6bl Mbl CAEMANM HEGONBLIOM peN3, HaM BCE PABHO MPULLIOCH
6bl ypaBHMBaTb M3-3a XOPOLUMX LLAHCOB GaHKa:

0.2991 (13.5) - 4 > 0

YTOo ecnm Mbl yBENMYMM pasMep CTaKa Ao 8 6naMHaoB? Torfa mopor Ans pe-pensa
nogHumetca ao 45.7%, To eCcTb gMana3oH onnoHeHTa npumet Bua: {TT+, AKs, AKo}. U
CHoBa 77 6yayT HaweW xyawen pykor ¢ 31.41% 3KBUTK. MpUYEM Mbl y:KE HE CMOMKEM
Aenatb KOl Nocne MUHU-pensa Ha npednone:

(0.3141)(17.5) - 6 < 0

CHOBa CTa/IKMBAaEMCS C pe3y/IbTaTOM, KOTOPbIM HAMEKaeT, YTO eC/IU Mbl e/IaeM OYMNeH-
peNs M3 paHHeM Mno3uumM, TO MOPOr MeXAy Nywem U pers3om 6yaeT HaxoAMTbCA B
paoHe 7 60/bwMX 61aMHA0B.

/laBaiiTe Tenepb pPacCMOTPUM ropas3fo 60/iee LMPOKUIM AManasoH, C KOTOPbIM Mbl
06bIYHO OKaXeMCA Ha 6aTToHe:

{22+, A2+, K2s+, K80+, Q8s+, Q9+, J8s+,JT, T8s+, 97s+, 87s}

B 3ToM npumepe Haw cTaK coctaBnseT 10 6/1aMHAOB, Mbl €/IaeM PEM3 A0 TPeX C
HAaMEPEHUEM YPaBHATb pe-pers. Torga Avana3oH N HEMHOro M3MEHMTCA M 6yaeT
BKAKOYATb Ce6A NIMLLb PYKU C 46.5% 3KBUTU:

{33+, A2s+, AS0+, KTs+, KTo+, QJs}

Mocne pe-pei3a OT TaKOro AManasoHa Mbl JO/BKHbI GyAeM ypaBHATb 7 61alHAO0B,
4yTo6bl BbIMIpaTh 6aHK B 14.5. C HaweM xyawen pykon (K8o) y Hac 6yaeTt 33.4% Ha
no6e/ly NpoTMB BbilLEHA3BAHHOIO Auana3oHa:

(0.334)(21.5) - 7> 0

3HaumuT, npu cTaKe B 10 eamHUL, Mbl JOIKHbI YpaBHMBATb CO BCEMM pyKamu. Tenepb
AaBanTe cAenaeM He6GOo/blylo May3y M MOAYMAeM, YeM OJIN-MH B TaKOM CJly4yae
OKaxKeTcAa Jiydylle pemsa. /1S 3TOro Ham HYXKHO MOCYMTATb OXMAAHME OT CTpaTermu
nylwa M cTpaternm persa (MpU YCJ0BUM, YTO Mbl HE HapylLuaem MPUMHLUMI COKPbITHA
MHDOPMALMKM HU C OAHOM M3 HUMX).

MU 34€eCb Mbl CTOJIKHEMCA C HEKOTOPbIMM TPYAHOCTAMU. Bo-nepBbiX, Mbl peAKO CMOXKEM
TOYHO OLEHMTb OXMAAEMbIA BbIMIPbILW OT PO3bIrpbllla HEKOoero AuanasoHa Ha
noctdaione. Bo-BTOpbIX, MHOTME PYKWM C HEMJIOXMM LUOYJAAYH 3KBUTU BECbMA CKBEPHO
UrpaloT Ha dJsione, TepHe 1 puBepe. BosbMem, K npumepy, AXo - C HUMU Mbl AeNlaem



He6o/ibloM pen3 (Ao 3 61aMHA0B Npy cTaKax 12). Ha dione B 6aHKe okaxketca 7.5
61aMHA0B Npu 3 HEKTUBHbBIX CTIKax 9.

BnonHe o4yeBMAHO, YTO MecCcTa ANA MaHeBpa Yy Hac COBCEM He ocTanocb. OnmoHeHT
Aenaet yek. Kak Ham cneayet noctynuTb? Ecam Ha dione ecTb Ty3, TO, €CTECTBEHHO,
Mbl JO/IKHbl B/IOXKMTb B 6aHK BCE OCTaBWMECA AEHbrM, TO e camoe 4acTo byaet
OTHOCMUTBbCA M K CUTyauuu, eciM B napy nonan Haw Kukep. Ho 4to pgenatb Ha
ocTaBWwMXCA 67% aonoB, rae y Hac OKaXeTcA /Milb Ty3 CTaplumi? Y Hac 6yget
AOCTATOYHO 60/IbLLIOE 3KBUTU, AarKe CAMIIKOM 60/blioe, 4TOoObl MPOCTO OTAATb GaHK
ONMNOHEeHTY. B CBOIO ovepeab, Yy HErO OKaXXeTcA napa B TpeTU C/Iyvaes, a elle 1/6 pasy
Hero 6yJeT Kakoe-To ApOo, C KOTOPbIM OH PELUMT JOMTU A0 OJINI-UHA. MHbIMM C/IOBaMM,
npumMmepHo 50% ero pyk CMOryT npaBWJ/IbHO BbICTaBMUTbCA Ha sione - B 3TOM CMbIC/ie
€ero «CTeneHb ACHOBMAEHMS» OKasblBaeTcA Bbllle Haweln! bonee Toro, acddeKTmBHaS
no3mMuMa B pasjaye TaKXKe HaxoaMTCA Y Hero - emy JO0CTaTOMHO cAenaTb YeK M
BbIHYAMTb HAaC MPUHMMATb HEMpocToe pelweHue. B To Xe BpemMA KarAaA M3 Hawmx
cTpaTerum MMeeT CBOU HeloCTaTKM.

B cnyyae yeka BAOrOH Mbl AaaMM 6eCnnaTHylo KapTy XYZAWWMM pyKam, MJC No3BOJIMM
HEeKoTopbIM 61edaM ONnoHeHTa 3a6paTth 6aHK Ha TepHe. O4HAKO Mbl MOXKEM M MonacTb
B CBOM ayTbl, NP1 3TOM BepHyB ce6e 3(hdheKTUBHYH NO3ULMIO B pasgave.

He6onbwon 6et M ¢dong Ha YeK/pens He BbIrNAAMT XOPOLWMM pelleHUEM MpOTUB
BO3MOXHbIX 61edoB 1 nonybnedos, Befb Torja OMNMOHEHTA MOXeT NpeBpaTUTb CBOM
40%-50% 3kBnTM Ha dnone B 100%.

He6onblion 6eT 1 Ko Yek/pensa 6yaeT XOpolen IMHUEN NMPOTUB AP0, HO YXKaCHOM
MPOTMB TOTOBbIX PYyK. Mrpas no TakoM cCTpaTernm, Mbl MO3BOJISIEM OMMOHEHTY
M36MpaTENbHO MOAXOAMTb K COCTABNIEHMIO AManasoHa A/s O/1-MHa Ha dsone. To xe
caMoe KacaeTcsa M nywa Ha dJione: Mbl 06HapyKMBAeM CUy CBOEM PYKWU, B TO BPEMS
KaK Hall ONMOHeHT 6yaeT urpaTb CTPOro no LaHcam 6aHKa.

Ho BCce 3TW TpyAHOCTU pellalTca camu Co60M, €C/IM Mbl MPOCTO MOCTABMM OJINI-MH Ha
npednone. MOHATHO, 4YTO MpPU ONpeAENeHHbIX CTIKAaX OKAXKEeTCH, YTO Mbl PUCKYEM
C/MILKOM 6O/IbIUMM KOJIMYECTBOM JeHer. [o3ToMy Ham Heo6XOAMMO HAMTM Ty TOMKY,
MPY KOTOPOM HEGOJIbLLOM pei3 CTaHOBUTCA 6oJiee NpeanoYTUTENIbHbIM PELLEHMEM.

Mbl 6b1 MOF/IM U Janblue UCKaTb TOYKM 6e3pa3nnyuma ANA pasHbiX CTIKOB M AMana3oHOB.
bonee Toro, ecnu 6ol MOrIM OLEHUTL OXMAAHWE OT Urpbl Ha NocTdsione, TO HaM He
COCTaBWMIO 6bl TPyAa ONpeaesimTb ONnTHMMaJibHble Noporn Ana a6oM nosmumm. OaHako
cemyac Mbl OrpaHMYMMCA O6LWMM MPaBUIOM ANA MUIpbl HA npedaone C KOpPOTKUMM
CT3KaMM: Bam CTOMT AenaTtb Nyl (@ He HeGO/NbLIOM pen3) CO CT3KaMM NPUMEPHO B 6
pa3 6o/iblle 6aHKa A0 peK3a.



HNepa Ha pone

C BbIXOAOM Ha CTON KapT daona Mbl MOyYaemM OFPOMHOE KOMYeCTBO MHGOpMaLmM O
CUne PpyK OMMoHeHTOB. AHanmM3uvpya daon, cneayet obpawatb Ha ABa rNaBHbIX
acnekra. lepBbiM - KTO 6bl1 Npedion azpeccopom. Urpok, caenaBlmid NOCNEAHION
CTaBKy WM peuns, 6yaeT obnagaTb 60/i€ee CUbHLIM AMANasoHOM (MpU YC/IOBUM KO-
OMTUMA/IbHOW MIPbl), YEM €ro OMMOHEHT, XOTA Y HEro TaKXKe HepeaKOo OKaXkKyTCcs M
cnabble pyKu, C KOTOPbIMM OH 6aslaHCMpOBaa CBOM HATCbl. BTopol - mekcmypa dnona.
JTOT TEPMMH CKOpPEEe OTHOCMTCA K BO3MOXHbIM PO Ha pyKaxX KarKAOro M3 MrpokoB, a
TaKXXe K Ccusie 3TUX Apo.

Hanpumep, fJocka 9¢ 8¢ 74 co3gaeT 6eCYMCNEHHOE MHOXECTBO ApO, M CTPYKTypa
AManasoHOB KaxKJoro y4yaCTHMKa pasfayu (BHE 3aBMCMMOCTM OT TOrO, HACKOJIbKO
TWATe/IbHO OHW MX 6aNaHCMPOBA/IM) M3MEHUTCA COOTBETCTBYHOLWMM 06pa3oM. Takue
AOCKM Mbl Ha3blBaem AposaHbIMU. C ApYroi e CTOPOHbI, Ha A0CKe K& 8& 24 HMKaAKMX
APO HeT. MaKCMMyM, YTO MOKET 34eCb MOJIy4YMTb ONMOHEHT - 3TO AP0 Ha Mapy MM ABe
napbl (C MATbIO-LIECTbIO ayTamu) ITOT TMN /IONOB Ha3biBAeTCA Cyxum. [loxanym,
CaMbIM 3KCTPEMaJIbHbIM NMPUMEPOM CYyXOM AOCKM SABNIAETCS AY A& A¢, rae cyllecTBytoT
JMLLb HECKOJ/IbKO XOpOLWMX ApO Ha napy. CTaplMHCTBO KapT, a TaKXe MX MoJIoXKeHue
OTHOCMUTE/IbHO ApYr Apyra OYeHb CWMJIbHO BJIMSIOT Ha PO3bIrpbill Pas/MyHbIX YacTeM
HaLMX JMana3oHoB.

BarkHoe oT/mMuMe peanbHOro nokepa OT PaCcCMOTPEHHbIX HaMM BCMOMOraTesIbHbIX Urp
3aK/lloYaeTca B TOM, 4YTO posib npedsion arpeccopa HakNaAblBaeT Cepbe3HblM
oTnevyaToK Ha BCHO MoOCTdhJION CTpaTervio, BeAb B TMOKEpe AuanasoHbl MIpOKOB,
YyBUAEBLUMX (hJIOM, 3a4acTyl0 OKa3blBAlOTCS aCCUMETPUYHbIMMK. MpeacTaBbTe CUTyauUMmio,
raoe 6,1aMHA ypaBHMBAET OYMEH-peM3 M3 paHHeM nosuumu. Kak npaBuio, y Hero
OKaxKeTcA ropasfo 6osiee cnabbii AManasoH, BeAb OH Aenan Kol U C He OYeHb
CU/IbHBIMM pYKamMM M3-3a MpMB/EKATE/IbHbIX LWAHCOB 6aHKa. Jaxe npu rny6oKux
CT3Kax, Korfa AuvanasoH oyneH-peirsa y npedon arpeccopa CTAaHOBMTCS LIMpe, 3TO
NpaBMJI0 CO60AAETCA NOYTU HEYKOCHUTE/IBHO.

Bonee Toro, 3avyactyio JAuanasoH arpeccopa M3 paHHEM MO3MUMKM OKasblBaeTcA
HACTOJIbKO CUJIbHBIM, YTO MOC/IE YEKa OMMOHEHTA OH BrpaBe CTaBMTb Ha Jilo6oM ione
M C Mo6oM pykon. Torga Mrpok B 6naMHAe AO/MKEH AenaTb YEK CO BCEM CBOMM
AManasoHoM (Mbl OMYCTMM 34€Cb [0KasaTes/IbCTBO TOr0, YTO €C/IM Ball OMMOHEHT
CKopee BCEro MocTaBWUT CO BCEM CBOMM AMarasoHOM, TO YeK GyAeT KaK MMHUMYM KO-
ONTUMAaJIbHOW CTpaTermen).

Kak nerko 3aMeTmTb, TaKoM pacK/ajl BbiroZeH B NepBy odepeab Npedion arpeccopy.
KTo-TO MOXeT cKasaTb, YTO B NOJOGHOM CUTYyaLMM eMy MHOrAa 6yJeT BbiroAHO AenaTb
YyeK BJOroH, YTOGbl M36eXKaTb YEK/pel3a OT CU/IbHbIX PYK 6/1aMHAa M MOCMOTPETb Ha
TepH 6ecnnatHo. OgHako, Ha Haw B3rnag, npednon arpeccop MoJAyYMT 60Jbluee
oXuAaHMe, ecaM MoCTaBMT caM. Beab ero AuanasoH 4acTO OKaXKeTCcA HacCTOJIbKO
CUNbHBIM, YTO OH 3ax04yeT /IGO0 M3BJIeYb B3JIbI0 M3 OMMOHEHTa, /IMb0 3abpaTb GaHK



6n1edoM (MOCKOJIbKY OHM XOPOLLUO 3alUMILEHbI HAaTCaMM). 3/€Cb Mbl CTa/IKMBAaEMCA C
CUTyauMeM, aHaIorMYHOM ciyvato #1 M3 npeablayLien rnasbl, rae OAUH M3 UFPOKOB MOT
CKMIbIBaTb 60/bLIE PYK, YEM MpeanucbiBaia eMy OnTUMabHas CTpaTerus, U Npu 3ToM
He lyMaTb 06 3KCnJlyaTalmm CO CTOPOHbI OMMOHEHTA.

Ecam e Mbl B3r/ISHEM Ha 3Ty pasfady C TOYKM 3pEHMs Urpoka B 61aMHAe, TO Kpome
cnabblx pyK Y Hac 4acToO OKaXkyTcA [po, napbl, [ABe napbl, CeTbl M T.M., TO €CTb
KOMGMHaLMK, C KOTOPbIMM Mbl 3aXOTMM NPOAOAXKaTb. [locne CTaBKM OT OyneH-pensepa,
Mbl [IOJIXHbl COCTaBWUTb C6aNAaHCMPOBAHHYIO CTpaTeruio, Kotopaa 6bl rapaHTMpoBasa
HaM MaKCUMMasibHOoe OXMAaHue. [Jlna 3TOro  HYKHO OnpeAennTb  MMeloLMecs
cTpaTernyeckmMe BO3MOMKHOCTM, a TaKXKe Habopbl PyK, KOTOpble NOAXOAAT ANA KaXKAoM
M3 HUX.

Mocne YyeKa Mbl MOXEM CAeNaTb pens, Koan uam dong. O4eBMAHO, YTO HaM creayeT
M36aBMTbCA OT CNAGEMWMX PYK - MONYYAeTCA, Mbl YXKEe MMEEeM [JManasoH s
yek/donga. Ho Ham TaKKe AOCTYMHblI BapuaHTbl peirsa M Koasa. B 3Tol rnaeBe Mbl He
6yAeM aHa/M3MpoBaTb BCE BO3MOKHblE BapMaHTbl PasBMTUA COBLITUIM ANS KaXKAOW U3
3TUX JIMHMMA, OAHAKO Mbl BbIBEIEM HECKOJIbKO MOJIE3HbIX MpPaBM/, KOTOPbIM CTOMUT
cNefloBaTh NpY COCTABNEHUM COBCTBEHHOM CTpaTermm.

MpeactaBbTe, 4YTO 3DDEKTMBHbIE CTIKM B pasfade CpaBHUTENbHO r1y60KM. Mbl, Kak 1
Hall OMMOHeHT, 6yJeM pyKOBOACTBOBATbCA oOnpefesieHHbIMKU 06/1aCTAMM  YMCTbIX
CTpaTermMM, KoTopble pasfesnieHbl MexXay CO60M mnoporaMu (3TO MOryT 6biTb Kak
oTAeNbHble KOMOMHauMM, TaK M LUefble Khnaccbl pyk). Kak 06bl4HO, Mbl Oyaem
CTPYKTYpMpOBaTb CBOM AManas3oH TaKMM 06pasoMm, YTOObl caenaTb APYroro Mrpoka
6e3pa3/IMYHbIM K BbIGOPY AEMCTBMSA B NMOPOroBbIX TOYKAX.

CKaxXeM, Mbl pacCMaTpuMBaeM BO3MOXHOCTb 4YeK/pelsa. B Takom cnydyae y Hawero
onnoHeHTa 6yaeT BblIGOp M3 Tpex AEMCTBUM (MOYTM Npu JIlOGOM pa3mepe CT3KA).
KaxxaoMy M3 HMX BGyeT COOTBETCTBOBATbL CBOSA 06/1aCThb, MPUYEM NOPOroB 6yAeT MHOrO,
MOCKOMIbKY B 06/1acTAX, He npeaycMaTpuBawowmx ¢dong (Konn u pe-peus), ans
6a/laHCUMPOBKM AMANa3oHOB A0J/IKHbI MPUCYTCTBOBaTb nony6nedbl. bonee Toro, Tak Kak
3TO He CTaTMYHaA Mrpa, LEHHOCTb PYK MOXET 6biTb B3ATA KaK Ha TEKyleM, Tak U Ha
6yAyLMX yanLaX TOProB/u.

Korga Mbl fenaeM pens, Mbl XOTUM, YTO6bl OMMOHEHT HE MO 3KCMJyaTMPOBaTb Hall
AvanasoH. MNycTb HEKMM Nopor urpoka Y HaxoAMTCS MeXAy 06/1acTaMM Yy U Y, Toraa
€ro OMMOHEHT [JOJ/IKEH pasbirpbiBaTb TaKME PYKM, 4YTOOblI B MOPOrOBOM TOYKE €ro
OMMOHEHT 6bl1 6e3pa3/IMyeH K urpe no y; M yq. Ha npaktnke Takoe 6e3pasnimuue
TPYAHOLOCTMMKMMO, OAHAKO Mbl MOXEM MCMOJIb30BaTb cjejyouee ynpoleHre. Ham
Heo6X0AMMO CTPYKTYpMpOBaTb CBOM AManasoH TaKMM 06pasom, YTO6bl €Ciiv Mrpok Y
MONbITAETCA HAC 3KCNAyaTMpoBaTb, PaclUMpUB OAHY M3 3TUX 06J1aCTEN, Y HAC OKAXKeTCS
[IOCTaTOMHO PYK, KOTOpble B TaKOM CJiydae MoayyaT 6o/iblie B3/bl0 U TEM CaMbIM
KOMMEHCHPYIOT NOTEPU ANA APYroM YacTu AManasoHa.



PasgenMM BCce pyKM UrpoKa B 61alHAe Ha CaeayroLlme KaTeropuu:
1) CuAbHble pyKku (ceTbl, ABe napbl, CTPUTLI U T.N.)
2) Pyku cpeaHeM cunbl (oAHaA napa) co cabbiMK Apo
3) Chabble rotoBble PyKM C OYE€Hb CUAbHBIMM APO (PA3W-APO C raTwoTOM MU
napom)
4) Chnabble roToBble pyKM CO CpeAHMMU ApO (hA3LW-Ap0 AU CTPUT-APO)
5) Cnabble pyku 6e3 apo

Ha camom fene, eAMHCTBEHHbIM CMOCO6 OLEHMTb BEC KarKAOM M3 3TMX KaTeropui B
o6LleM AManasoHe - HaMTWM ONTMMA/IbHYK CTpaTeruilo C 3aJaHHbIMM AMana3oHamM Ha
npednone. Ho gaxe 3Ta 3ajaya CerojHsA OKasblBaeTcA HepaspelmmMor. OJHAKO Mbl
MO’KEM MCMO/Ib30BaTh 3TO AeJIeHMe A1 TOro, YTO6bl NMOKa3aTh, KaK A0/IKEH NPUMEPHO
BbIrNAAETb HaW c6aNaHCUPOBAHHbIM AMANA30H AN1A YeK/pen3a.

OuyeBMAHO, 4TO 6Gosible Bcero oT O/IZ0B OMMOHEHTA BbIMIPbIBAOT AP0, OCOBEHHO
cnabenwwme n3 HMX. GakTMYeCKH, YeM cnabee Halle Apo, TeM 60/blie Halle OXMAaHMe
oT ponga, XoTa Mbl M AOJIXKHbI YYMTbIBaTb YNYLEHHYO NPUOGbLIJIb MPOTUB CU/bHBIX PYK U
Aaxke HeKoTopbix nonyonedos.

Ec/m onnoHeHT pelaeT Yalle ypaBHMBATb C CU/IbHBIMMU PYKaMM (a He AenaTb peis), Mbl
TepsieM B3/1bl0 CO CBOMMM HAaTCaMM M CPEAHUMM KOMOMHALMSAMM, OAHAKO BbIMIPbIBAaEM
C ApO, MOCKOJIbKY MM He HYXHO BK/JIaAblBaTb JIMLLIHME [EHbIU B 6AHK MU, TOFO XYKe,
CKMAbIBaTb B OTBET HAa pe-pens.

Ecan onnoHeHT 4auwe YpaBHMBaeT CO cnabbimmn pykKamMu, 1O CHUTyauMnA 6y,qu NnpAMO
I'IpOTMBOI'IO.I'IO)'KHOl‘;i - Halln1 HaTCbl U PYKH cpep,HeFi CHUNbl BbIMIpaloT, a cnabble Apo
noTepA0T B OXXKMAAEMOM BbIUTPbILLE.

Ecnv onnoHeHT YacTo Aenaet pe-pens, Mbl BbIMFPaeM C HaTCaMM, HO MOTEpPAEM C ApO
(3a MCKNIOYEHMEM CnlyyaeB, Korja y Hac OYeHb CWUJIbHOE [pOo, KOTOpoe CTpeMMTCA
NnocTaBMTb BCE AEHbIM B 6aHK yxe Ha cdaone).

YT106bl MONYYNTb GIM3KYID K ONTMMAIbHOM CTPATErUIO, Mbl AOJIKHbI ONPEeAEUTb PYKH,
KOTOpble  BbIMIpbiBalOT  GOJIblUE BCEro OT  KaKOM-/IM60  KOHKPETHOM  JIMHWUM,
cbanaHcupoBaTb MX, a 3areM Yyb6eauMTbCA B TOM, YTO OCTaBlUMECA KOMOMHaumu
(pasbirpbiBaemMble Mo JIMHUK YeK/KOJ1J1) OT 3TOr0 HMKaK He NocTpajaloT.

Mbl yXe onpeaennnu, 4to 4yek/pensa 60/blie BCEro NOAXOAMT AN CAabblx Apo.
MHTepecHO, 4TO 3a4acTyld OHM OKa3blBalOTCA abCOIOTHO HeurpabesibHbIMU, eCIU Mbl
MO KaKOM-TO MPUYMHE HE MOXKEM CAeNaTb pens. KpoMe Toro, Ham MMEET CMbICN AeNaTb
YyeK/pens3 U CO 3HAYMTE/IbHOM YaCTblo HAaTCOB (KaK Mbl yXKe 06CYyXKaaiu paHee, pasmep
6aHKa A0JIXKEH COOTHOCMTBLCA C CMJI0M Hallero AuanasoHa). TpeTuUM TUM pyK, KOTOPbIM
TaKXe JOJ/KEH OKa3aTbCA B AManasoHe 4Yek/pensa, NomoraeT 3almwaTbCs NpoTMB
NIy30BbIX pe-peEM30B U BK/OYAET B C€6A 04EHb CUJIbHbIE AP0, Hanogobue CTpUTGhISLL-
Apo. C HUMM Mbl MPOCTO MOXKEM MPOCTO MOMTM B O/IJI-UH NPOTMB OYEPEAHOro peisa



OMMOHEHTa - BO BTOPOM YaCTWM KHMIM Mbl MOKa3asM, YTO TaKME PYKM MAKCUMM3MPYIOT
CBOE OXKMJAHME, €C/IM OKa3bIBAKOTCA B 0J/1-UHE HA PaHHMX Y/IMLAX (AaxKe NPOTUB OYEHb
CU/IbHBIX KOMBUHALMIM). XyZlee, YTO MOXKET CIYYUTbCA C STUMM PYKaMM - Mbl CA€1IaeM
pens, MoJiyyMm KON, U HaM MPUAETCA MrpaTb Ha OCTABLIMXCA YAMLAX C 3aMETHO
YKOPOYEHHbIM CT3KOM. pMYeM C KaKablM MPOMAxoM LEHHOCTb Apo 6yaeT nagaTtb, M
Jaxe B C/lydae BblXOAa HYXKHOM KapTbl BEPOATHOCTb nponnatbl 6yaeT HeBenmka. C
APYroi CTOPOHbI, 3TO TaKXe 3HA4MT, YTO €C/IM OMMOHEHT HAyHeT YacTo YpaBHMBATb,
oXuaan aucbanaHca B HalleM AManasoHe B CTOPOHY CUJIbHbIX AP0, HAlUM HaTCbl GyayT
MoJly4YMTb ropasao 60/bLie B3/bHO.

TakvM 06pasoM, Hall AManasoH ANs YeK/peMsa A0J/IKEH COCTOATb M3 OYeHb CabbiX
APO (C KOTOpbIMM Mbl GyAeM cAaBaTbCA B OTBET HAa pe-per3 M/M yKe Ha TepHe),
HEKOTOpbIX HAaTCOB (BeAb YacTb M3 HMX HaM MOHAAOBMTCA ANA 6GanaHCUMPOBKM
AManasoHa YeK/Kosla) U O4eHb CUJIbHbIX Apo. NS NIMHMKM YeK/Kona B 3TOM C/ly4yae
OCTalOTCA PYKM CpedHeM CWAbl, HECKONIbKO HATCOB M CpeAHue Apo (Hanpumep,
HatcoBble 3W-4po). OAHAKO Mbl YXKEe MOXKEeM CKasaTb, 4YTO 3TOT AManasoH
c6aNaHCUPOBaH, MOCKOJIbKY Ha TEpHe YacTb AP0 MPeBpaTMTCA B HATCbl, a Ha BCEX
OCTa/IbHbIX KapTax HallMM CeTaMM, ABYM Mapam M APYrMM MOAOGHbIM pyKaM HUYEro
yrpoxaTb He 6yaeT. 3HauuT, OMMOHEHT HWMKAK He CMOXKET 3KCMJlyaTMpoBaTb TaKoOM
AManasoH.

Kak Bugute, ato OGCY)KAGHMG yxXKe 3allylo 4O0CTaTOYHO JaJieko, NnpUyemM CHuTyaumA,
paCcCMOTpeHHaA Bbille, 6bln1a He U3 pa3pAaja Ype3MepPHO CJ/I0XKHbIX. KpOMe TOro, Mbl HE
NoroBopmnJin 0 pasmMepax CTaBokK U pel\/li3OB, a TaKXXe 0 TeKCType AOCKH.

JKCNAyaTUpoBaTb OMMOHEHTOB C/IOXKHO - AJ1A 3TOM0 HaM HYXKHO MO Kpynuuam cobupaTthb
paspo3HeHHble  (aKTbl, KOTOpble 3a4acTyl0 OKa3blBAlTCA  HEAO0CTOBEPHbIMM,
aHa/M3MpoBaTb WX, BbICTpaMBaTb HOBble JIMHWMM M KPOME BCEro Mnpoyero craparbcs
CBECTM K MMHMMYMY BO3MOXHOCTb OTBETHOM 3Kcnjyataumu. OfHako M urpatb B
ONTMMaJIbHbIM MOKEP HUYYTb HE JIerye - cocTaBlieHne c6aaHCMPOBAHHBIX AMarna3oHOB
ANA UeNbiX IMHUIM po3birpbllla TaKXKe 3acTaBMT Bac NOTpaTMTb HE OJMH AEeCATOK YacoB.

Tenepb AaBaMTe 3aTpOHEM Temy 6eTcaM3amHra. 34ecb OAHMM M3 HauboJsiee BayKHbIX
akTopoB 6yzeT TekcTypa dJiona. TaK, Ha/lMuMe ABYX OAHOMACTHbIX KapT Ha AocKe
[AeT MHOXECTBO BO3MOMKHbIX /I3W-APO, KOTOpble, B CBO O4Yepedb, MEHSIOT
AaNbHEMLLME CTpaTermu.

ANs Havana pacCMOTPMM AOCTATOYHO CyXyto J0CKY, KK4, Ha KOTOpOM Mbl OKasa/imcCb B
KayecTBe npecd/ion arpeccopa C CUJibHbIM AMana3oHoM. Ha TakomM dione MMeeT CMbICA
CTaBUTb Ha TPeX Yy/Muax Mo CTpaTerMm reoMeTpuyeckoro npupalleHMsa 6aHKa, npu
YCJIOBMM, YTO Y HAC CPeAHMM CT3K (TaK YTO Kax/Jas HOBas CTaBKa 6Y[eT HaxoAMTbCA B

palioHe oT 1/3 A0 uenoro 6aHka). Tako 6eTcar3Hrr HeMJIoXo 6aslaHCUPYET KOJIMYECTBO

AeHer, KOTOPbIM Mbl PUCKYEM TPOTUB CMJIbHOM YacTn AMana3oHa ONMnoHeHTa, a TakKXe
B3J1bl0, KOTOPO€ Mbl M3BJIEKAEM N3 cnabbix Apo. 7 NOCKOJIbKY CHUJ1a BCEX APO Ha 3TOM



AOCKe OCTaB/A€T XeJlaTb Jydlero, HaM He HYXHO JeNaTb 60/blUMe CTaBKMH, 4YTOObI
nyvumne U3 HMX oKkasaJimCb 6e3pa3l'll4‘-IHbIMl4 K Bbl60py ,Cl.el‘/'ICTBMFI.

Ba’kHO OTMETUTb, YTO YeM 60Jibllie CTAHOBATCA CT3KM, TEM PEXe Ham CTOMT CTaBMTb
60/blle 6aHKa. BMECTO 3TOro Mbl MOXEM MCMO/Ib30BaTh CTPATErMi0 reOMETPUYECKOro
NpUpaLLEHUa ANA YeTblpexX YauL, OCTaBaAs TakMM 06pa3oM MECTO /1 BOSMOXHOMO
pensa ot onnoHeHTa. OYEeBUAHO, YTO HAa CYXMX JOCKaX HamM HUKOrjJa He CTOMT JenaTb
oBep6eT Ha paHHMX Y/MLAX, MHAYe Mbl HMKAK HE CMOXEM BOCMOJ/Ib30BaThCS
OTHOCMTENIbHOM CMJIOM HaLLEro AManasoHa.

OZHaKO Korja Ha [I0CKEe OKasblBaloTCs [iBeé OAHOMACTHbIe KapTbl, WM e mapa Kapr,
AENALWMX BO3MOXKHbBIMM Pas/IMyHble CTPUT-APO, CUTyauusi B KOpHe MeHsaeTcA. [eno B
TOM, YTO 3HAYMUTE/IbHAA YacCTb AManasoHa KoJla MM peir3a OMMOHEHTa MOJIHOCTbIO
obecueHuTCcA Ha puBepe. Ho xoTb ero Habop pyK M OKaxeTcs 6osiee ciabblM, €ro
«CTeneHb ACHOBMAEHWS» Bbllle HalleMt, BeAb TOJIbKO OH 3HaeT, 6blJI0 /M Yy Hero Apo
MM HaTC, MJIOC OH HWMKOrga He 6yAeT MponjayvBaTb B3/bl0 6ET, Hanpumep, C
npomasaBLwmMm a3LWL-apo.

M3-3a 3TOro HaM CTOMUT CTaBUTb OOJIblU€ HA PaHHMX YAMLAX TOProBJiM, MbITAACb
HUMBENMPOBaTb MNPEMMYLLECTBO OMMOHEHTA B IJKC-WOYAayH BI/b0 OG/IMKE K KOHUY
pasgayM. Ha gockax, rae BO3MOXHbl BCEr0 HECKOJIbKO AP0 (CKaXKeM, Ka 7% 2%), Mbl
MOXXEM YBEINYMTb CBOM 6GETCAM3UHI JIMWb HanosoBMHY. TaK, €C/M Mbl paHblle

CTaBUU 1/2 6aHKa, TO Ha TakKoMm dione MMeeT CMbICa caenatb 6eT B 3/4. C apyrom

CTOPOHbl, €C/IM [JoCKa O4YeHb [APOBAHasA, Kak Harpymep 94 84 7¢, Ham rnpuaeTcs
BK/J1aAblBaTb B 6aHK eLle 60/blie AeHer, BN/I0Tb A0 reOMETPUYECKOro npupalLeHusa ans

ABYX yNuL,.

EcTecTBeHHO, Kaxzasa M3 3TMX NOACTPOEK B 6eTcan3nHre notpebyeTt oT HaC M3MEHEHMA
W B AvanasoHax. Ecam Mbl genaem CTaBkM GO/bLLIErO pasmMepa, TO HaM ciefyeT Cy3uTb
pasbirpblBaeMbIM AManasoH, YTO6bl M36eaTb SKCMJyaTaumMu CO CTOPOHbI OMMOHEHTA.
®aKTMYECKM 3TO 3HAYMT, YTO Ham NPUAETCS AenaTb YeK KaK CO BCEMM CPeAHUMM, TaK
M CO MHOTMMM OYEHb CUJIbHBIMM PYKaMM.

Hanprmep, Ha MOHOTOHHOM A0ocKe K& 7& 4& (cuMTaem, 4TOo Mbl Byaem Jenatb 6eT
pa3Mepom B 6aHK), Ham 4acTo npuaeTcs AenaTb YeK Kak ¢ AQ 6e3 KpecToBOM KapTbl,
TaK U C HEKOTOpPbIMU CUNIbHbIMK Mapamu. O4YeBMAHO, YTO B TAKOM CJlydae Mbl [JaeM
6ecnnatHyt0 BO3MOXHOCTb C/labbiM APO MOMacTb B HY)KHYK KapTy Ha TepHe. bonee
TOro, TEKCTYpa AOCKM TaK¥XKe MrpaeT Ha PYKY OMMOHEHTY, BeAb /ilob6as KpecToBaa KapTta
B €ro AuanasoHe MOXeT MoJyuMTb Ha TepHe dadw. [1o3TOMy 4TOGblI MOJAHOCTbIO
cbanlaHCMpoBaTb CBOM AManNasoH, HaM CTOMT AeflaTb YeK U C KOMOBUHALMAMM, KOTOPbIM
BCE€ paBHO, YTO BbIMAET Ha TepHe. XOpoWwMM NMPUMEPOM TaKMX PYK 6yayT ASAX MM
A%KX - C HUMM Mbl NONYyYaeM B3/Ibi0 OT 6/1epOB OMMNOHEHTA HAa TEpHE U OAHOBPEMEHHO
3awMuiaem 6onee cnabyto YacTb AManasoHa.



Uepa Ha mepHe

Tenepb pfaBaiTe noroBopMM 06 Mrpe Ha TepHe. I3TOT pasgen 6yAeT He TaKum
AJMHHBIM, KaK npeJablayluii, BO MHOTOM MOTOMY, YTO CTpaTermMs Ha TepHe MnoBTopseT
YK€ pacCMOTpEHHble MpaBua. 3[eCb BCE TaK Ke BaKHO 6a/laHCMpOBaATb Pas/iMyHble
CTpaTernyeckmMe BO3MOXKHOCTM, MMETb HATCbl B KaXJOW JIMHWMM pO3birpbilla M TaK
npanee. OT/IMUUTENIbHOM YepToM TEpHA ABASETCS Urpa C Apo.

MpeactaBbTe cebe CUTyaumio, rae HM OAHO M3 OYEBMAHBIX APO HE 3aKpblJIOCh Ha
yeTBepTOM KapTe. B 3TOM c/lyyae cuia rotoBbiX PyK OCTAaeTCA NMPUMEPHO TOM Ke, YTO U
Ha ¢Jione, OJHaKO AP0 CEpPbe3HO 06ECLEHMBAIOTCA, BeAb TEMNepb Y HWUX OCTaeTcA
HeMHorMMm 6onee 20% Ha yaydlieHuWe (a MHoraa M MeHblue). EctecTBeHHO, Ha TepHe
MOTYT YJIYYLIMTbCS M KakMe-TO CpeaHMe roToBble PyKM, eCiv NonaayT B ABe Napbl UM
TON Mapy.

Mo3ToMy B 6GOJIbLUMHCTBE CMTyaUMM Halla CTpaTerms Ha TepHe [OJiKHa BbIrNsAeTb
cneaywwmm obpasoM. MycTb Mbl caenanm CTaBKy Ha ¢Jione C HEKMM AMana3oHOM PyK.
Ha TepHe Mbl caenaem Yek Co caeayowmmMm KOMOUMHaUUAMM:
e HecKosnbKo HaTCcOB
e PyKu cpeaHen cuibl € ¢iona, KOTopble YAyywmaucb Ha dJione (Hanpumep,
nonasiv B ABe napbl)
e HekoTopble pyKM CpeaHen Cubl, KOTOpble CAeNalT YeK/KONN Ha TepHe (Yalle
BCEro B 3Ty KaTEropu1io NonajarT pyKU YyTb clabee XopoLlen Ton napbl)
e (Cnabble pyku, C KOTOPbIMM Mbl ByaeM aenatb Yek/dong (chabble apo)

B TO Xe BpemsA, CTOMUT NpoAo/IKaTb CTaBMTb C:
e Bcemu ocTasbHbIMM HaTCaMM
e CMbHBIMM Napamu 1 ABYMA Napamu
e CunbHbiMM nony6nedaMm (C  KOTOPbIMA  Mbl  YpPaBHSEM peMn3, YToGbI
cbanaHCcHpoBaTb NpeAblAyLLyH KaTeropumio pyK)
e Cnabbimu nonyéaedamm (C KOTOPbIMM Mbl YNAZEM B OTBET Ha pPens).

KoHeuyHo, 3TO JeneHWe AManasoHoOB HE CTOMT CYMTaTb MCTMHOM B MOC/IeAHEM
MHCTaHUMM - Ha Hero 6yayT OKa3biBaTb B/IMAHWE BblllelwMe KapTbl, TEKCTypa AOCKM U
T.4. OIHAKO B KaXKJOM Cy4Yae M AN KaxKAOM BO3MOMKHOM JIMHUM Mbl JOJIKHbI BbIGPATb
TaKOM AManasoH, KOTOPbIM Hall OMMOHEHT He CMOor 6bl 3KCnayaTMpoBaTb. MHorue
MIFPOKM 4aCTO CMOTHIKATCA MMEHHO Ha TEPHE: OHM AenalT pens Ha npedone M
NOJlyyaloT KOJ/1, 3aTeM CTaBAT Ha dione U BUAAT KOJJ1, a Ha TEPHE peLlarT cAaTbCA.
OHM MOr/IM 6bl caenaTb CBOK CTpATErMio MEHee 3KCMJyaTMPYeEMOWM, eCcnu 6bl CTanu
Aenatb YeK C pyKamu, roToBbIMM KaK MMHUMYM YPaBHATb CTaBKY Ha TepHe.

Jlaxke Korga Ha TepHe 3aKpblBaeTCs OYEBUAHOE PO, Mbl MOXKEM C/leloBaTb TEM XKe
CcaMblM MpuHUMNaM. Ho NOCKo/MbKY Tenepb MHorve nony6nedbl npeBpaTMAUCL B
CU/IbHbIE TOTOBbLIE PYKWU, UMEET CMbIC/I MEPEBECTU HEKOTOPbIE C/labble KOMOMHALMK U3
AManasoHa 4Yek/Kosina B AManasoH 6eTa, a XyAwMe pyKM M3 AuanasoHa 6eTa B



AvanasoH donga. MHTepecHo, YTO 3a4acTylo 3aKpblBLIEECA AP0 Ha TepHe co3gaeT
MHOXECTBO NPOM3BOAHbIX Apo. Hanpumep, TpeTbA KapTa K (aswy AacT Ty3y TOM ke
MacTM HaTcoBoe (/13L-ApO NPOTMB BCEX TOJIbKO YTO MOSABMBLUMXCA (hAI3LWIEN U ApYruX
roTOBbIX PYK.

CTOMT OTMeTUTb, 4YTO HaTCoBble 63KAOP O/3W-APO 3aHMMAKT 0COb0e MEeCcTo B
ONTUMaJIbHOW CTpaTeruun. Bo-nepBbiX, C HUMM Mbl NOJIyYa€M BO3MOMKHOCTb NOMacTb B
HaTC K pvBEpYy, €C/lM BbiMAYT ABE NOAXOAALME KapTbl - JIMUHEE SKBUTM HMKOrAa He
nomewaeT. Bo-BTOpbIX, YMEHbLIAETCA BEPOATHOCTb TOrFO, YTO Y OMMOHEHTAa OKaXKeTcA
CMJIbHOE PO, C KOTOPbIM OH 3axo4eT caenaTb pens Ha done. K npumepy, y Bac A% Ke
Ha Aocke K& 74& 2%, U aeno 3aKaHYMBaeTCA MylemM B OTBET Ha Baw pens. Ecam 6bl B
BalLEM pyKe 6bl/l, CKaKEM, YEPBOBLIM Ty3, TO Y OMMOHEHTA BMNOJIHE MOI/10 Gbl OKA3aTbCA
HaTcoBoe daw-4po ¢ 12 aytamu. Ho ¢ A% BaM cneayeT valle 3agyMbiBaTbcAa o ponge,
TaK Kak Tenepb AManasoH OMMOHEHTa B 3TOM CUTyaUMM HMKOrAa He BK/OYaeT B cebs
PYKM BMAA A%X#® (XOTb OH U He 3HaeT 006 3TOM).

rOBOpFI 0 6.I'IOKean, HeJ/b3A HE OTMEeTUTb, YTO OHM CTAHOBATCA HE MNMPOCTO Ba*KHbIM, a
KJ1l04EeBbIM 3/IEMEHTOM UIPbl Ha pUBEpPE.

Uzpa Ha pusepe

Urpatb Ha puBepe npolle Bcero. OAHaKO Ha 3TOM yauue 6aHK YiKe, Kak MnpaBum/o,
AOCTaTOYHO 60JIbILOM, TaK YTO KaxJaA olMbKa MOXKeT Joporo BaM 060MTUCL. Tak, Ha
puBEpe CU/IbHEe BCEro MpOAB/AITCA OIUMOKM MNpUM  COCTABNEHMM AMANA30HOB,
CAeNaHHble Ha paHHMX YyaMuax TOproBaM. Ha camMom Jene, Mbl HUCKO/IbKO He
npeyBe/MyYMM, CKasaB, YTO Le/sb MOKepa - 3TO OKasaTbCA Ha puBEpPE CO
c6aNaHCUPOBaHHbIM AMANa3’oHOM, COCTOSILLMM M3 HATCOB, CPeAHMX PYK (KoTopble He
CMOT/IM peann3oBaTb CBOM MOTEHUMaN M3-3a BbllleAwWwmMX KapT) U 6aedos, npuyem ero
CUA JOMKHA HAX0AMTbCS B NPAMOM 3aBUCMMOCTM OT pasMepa 6aHKa.

Ctpaterma Ha puBepe OyaeTr HanoMHuutb [0,1] wurppl € acCMMETPUYHbLIMMU
pacrnpejeneHusiM, HO C HEKOTOPbIMM OroBOPKamu. Bo-nepBbix, cMna Kaxkaon pyKu B
AvanasoHe 6yaeT BEIMYMHOM AMCKPETHOM (He HenpepbiBHOM). Bo-BTOpbIX, 6/10Kepbl
O6yZlyT OKa3blBaTb CyLLECTBEHHOE B/IMAHUE Ha HaLUM peLueHUA.

OfHaKO Mbl TaKXe MOXEM M3BJIeYb HEKOTOopble YPOKM U M3 Urpbl AKQ, B TOM uncne
NpeBeHTUBHbIE CTaBKM. KaK Bbl MOXeTe MOMHUTb, 3TO Hebo/blume 6eTbl Ha pMBepe Co
CMELLaHHbIM AMana3oHOM, COCTOALLMM M3 HATCOB, a TaKXe pPyK, KOTOpble A0CTAaTOYHO
CU/bHbI, HO HE XOTeNM 6bl CTONIKHYTbCA C 60/IbLIOM CTAaBKOM. TaKMMM GETamMM Mbl
3aCTaB/ISIEM OMMOHEHTA /60 Aenatb 61ed pers (Toraa Mbl BbIMIPbIBAEM C HaTCaMM),
6o dona (Mbl He oTAaauM 6aHK 61edam), MpUYEM Mbl HE 3aCTpaxoBaHbl M OT peMsa
NPOTUB HalMX CPeAHUX PYK - B TaKOM C/lydae HamM MpUAETCA CKMHYTb CBOKO PYKY.

Pa3mep NpeBEHTMBHbIX CTABOK YacTO AOJIKEH COCTaBAATb OT 1/10 Jilo) 1/6 OT pa3mepa
6aHKa.



Hanbonee pacnpocTpaHeHHbIM CLEHAapUEM, TAe Takas CTaBKa 6yaeT YMEeCTHOM,
AB/IAETCA BbIXOJ OYEBMAHOMO PO KOrAa Hall AManasoH COAEPKUT 3HAUUTENIbHOE YMCIO0
dbnswen, a TakkKe TOM nNap, OBepnap M JApYruMx pPyK, KOTopble 6bl He XOoTenu
CTOJIKHYTbCS C 60JIbILIOM CTAaBKOW. 34€Cb Mbl BMOJIHE MOXEM MPUMEHUTb CMELLAHHYIO
CTpaTervio, BKJIOYAOLWYI B ceb6s KaK He6o/bluMe NpPEBEHTMBHbIE CTaBKM, TaK M
CTaHAAPTHblEe B3Jblo 6eTbl.

Yto KacaeTcA 6710KepoB, TO 3a4acTyld OHM MOMOrYT HaM PELMTb, C KaKUMU PyKamu
cTouT 6n1edoBaTb. BbibMpas M3 KOMGMHALMM, KOTOpble MMEKT JOCTaTOYHO HM3KOoe
LoyAayH B3/1bl0, Mbl AOJIKHbl OCTaHAB/IMBATLCA HA TEX, YTO MCKOYAKT M3 AMana3oHa
OMMOHEHTA KaK MOXHO 60/1blLEE YMC/IO XOPOLUMX KOMBMHAUMM. M HA06OpOT, KOrJa Mbl
NPMHMMAEM pELUEHME O KOJIIe, HaM CTOMT ob6paliatb BHMMAHWE Ha KapTbl, KOTOpble
HaxoAsATCA Y HacC B pyKe.

MpeAacTaBbTe CUTYaLMIO U3 ceMMKapToyHoro CTaga, rae y onnoHeHTa BO3MOXKeH (s,
a HaM 3awiv ABe napbl. B TakoM cnyyae, Ha puBepe OMMOHEHT (aKTUYECKH
CTAaHOBMTCA SACHOBMAALWMM (€C/IM TOJIbKO Ham He 3awen dynn xayc): OH 6yaer
6nedoBaTb A0CTAaTOYHO YacTo, YTOGbl Mbl OKasa/IMCb 6e3pas/IMyHbl K KONy Korga y
Hac HeT 6/10KepoB Ha ero ¢Jiaw. OJHAKO eCc/M y Hac eCTb KapTbl HYXKHOM MacTu, TO
ANA HAC KoMl Bceraa 6yaet 6onee npeanodtutenieH, yem dona.

Hy»xHO 3anoMHUMb

e JMHorga MOXKeT noKasaTbCsA, YTO OMMOHEHT 3KCMJ/yaTUMPYeT HAac Ha KaKoM-TO
KOHKPETHOM Y/IMLE HECMOTPS Ha TO, YTO Mbl MrPaem Mo 6/IM3KOM K ONTMMAJIbHOM
ctpatermm. OAHaKo 3a4acTyl 3TO MPOMCXOAMT M3-3a TOF0, YTO OH NOXKEpPTBOBa
YacTblo CBOEr0 OXMAAHMA Ha Npeablaylien yauue, 4tobbl MoJlyYMTb nepeBec
celyac. BcnomHuTe CMTyaumio M3 rnaBbl MO UIPbl HA HECKOJIbKMX yauuax, rae
OTKPbITOM rOTOBOM PyKe HY)KHO 6blJI0 YypaBHMBATb Ha PUBEPE BCErO OAMH pa3 M3
LeCTU, MOCKONIbKY OHAa YXKe 3aCTaBM/la AP0 BJ/IOXWMTb B 6aHK AeHbrM ele Ha
TepHe.

e /lna Kaxaon IMHUK [IO/I)KEH CYLLeCTBOBaTb CBOM CHA/TAHCMPOBAHHBIM AMana3oH.
O6nactn Banbio 6etoB, nonybnedos M 6aecdoB AOMKHbI pacCCMaTPMBATLCA Kak
YacTb eAMHOM CTpaTermu.

e Jllobaa NMHUA, KOTOopaa He OKaHuyMBaeTcA onaoM, AO0KHA CoAep}KaTb B cebe
HaTCbl,  MOCKOJIbKY  MHA4ye€  OMMOHEHT  CMOXeT  6Ge3HaKa3aHHO  Hac
3KCNlyaTMpOBaThb, Aie1as oBep6eThl B KaxKA0M pa3gade.

e TeKCcTypa AOCKM OKa3blBAaET OFPOMHOE B/IMSHME Ha CTPYKTYpY AuanasoHoB. Ans
TOro, 4YTOObl COCTaBMTb CTpPATErMi0 ANS PaHHUX Y/IML, TOProB/IM HEO06XO0AMMO
NMOHMMaTb BCE BO3MOXKHbIE MCXOAbl HA Pa3/IMYHbIX KapTax.



