Mathematics of Poker

Bill Chen, Jerrod Ankenman

MaTeMaTHKa noKepa

Bo1oK Ne3

(rnasebl 22 - 30)

MepeBoa: OlegK

ConjelCo © 2012



OrnasneHue

YacTb IV: Puck

naBa 22. OcTaemca Ha nniasy:
PuUck 6aHKpoTCTBa

MnaBa 23. [lo6aBnsieM HeonpeaeeHHOCTb:

PUCK 6GaHKPOTCTBA NpU HEU3BECTHBIX BUHPEMTAX

naBa 24. HapawmBaem 6aHKpoO:
Kputepuit Kennv u Bbi6op CT0/10B

naBa 25. MHBecCTNOKep:
MopTdenbHaa Teopma U 63KMHI
YacTtb V: Pa3Hoe

naea 26. YaBanBaeMcs:
TypHUpbI, YacTb 1

naBa 27. OULLIKM HE AEHbIU:
TypHUpbI, YacTb 2

"naBa 28. He 3a6biBaeM 0 nokepe:
TypHUpbI, YacTb 3

naBa 29. Coobpa3nm Ha TpoMX:
Urpbl C HECKONIbKMMM YHaCTHUKaMM

naBa 30. CKnagbiBaemM nasa3n:
MaTtemaTrKa U Bbl

21

32

40

50

65

83

97

111



naBa 22
OcTaemMca Ha nnaBsy: PUCK GaHKpOTCTBa

AO 3TOro0  MOMEHTa Mbl MU3yHa/IM UCKJHOYHUTEJIbHO MaTeéMaTnveCckoe OoxXnaaHne u
ONTUMaJibHYHO UTpy B pa3/iMdHbIX CUTYaUMAX. B camMom Hayane KHUru Mmbl crneymasibHo
OTMETUJ/IN, HYTO BCe TMNOTETUYECKNE UTPOKU, YHaCTBYHOLIME B HAWUMNX pa3ayvdax MMEIOT
AOCTaTO4HbIe 6aHI-(p0}'I}'IbI M UnX eAMHCTBeHHOﬁ uenbko ABAETCA MakKCMMM3aLUMA
COOCTBEHHOr0 MaTemMaTM4yecKoro oXuaaHua. Ho ,anaf/'iTe Tenepb 3aAagnMCA
BOMNPOCOM: «A 4YTO 3HAYUT UMETb ,D,OCTaTO‘-IHbIﬁ 6aHKp0fIJ'I?>>

EcTtecTBEHHO, Ha Hero HeT OAHO3HAYHOrO OTBETA, MOCKOJIbKY pasHble JIIAM MMEIT
pa3Hyl0 CTeneHb TONePaHTHOCTU K PUCKY. ANA KOro-to noTepa BCEro MOKEPHOro
6aHKponna ABNAeTcA abCoNIIOTHO HenpueMlIeMbIM MCXOLOM, KTO-TO e 6yaer
pacLeHMBaTb NMOKEP KaK 0Co6bIM BMJ CTapTana, rAe BbICOKME PUCKM BMOJIHE OKYNalTCA
NnoTeHUManbHOM Npu6bIIbI0. C ApYroM CTOPOHbI, Mbl MOXXEM MPOAHA/IM3UPOBaTb TEOPMIO
BeAEHMA O6aHKpo/a/a C TOYKM 3PEHMA YUCNEHHOro aHaim3a. Mogenb, KoTtopas
Hanbosiee 4acTo MCMonb3lyeTcs ANs 3TUX Lenen, HasblBaeTcA puck 6aHKpomcmesa
(Risk of Ruin, RoR).

3HauMTeNbHAA YacTb HUMKEM3J/IOKEHHbIX pacyeToB M BbIBOAOB 6blna BNEpBble
ony6nKoBaHa bunnom YeHom 1 ToMom BuamaHom Ha canTe rec.gambling.poker.

B paccmatpuBaemort MoJienu AenatTcs caeaylowme AonyLueHus:

e Mbl MOCTOAHHO MrpaemM B OMNPEAENIEHHYI Mrpy C onpefesieHHbIM Habopom
ncxonos X,

e Bce pe3ynbTaTthl CECCMM HE3ABMCHMMbI M Cly4arHbIM 06Pa3oM BbiGUpatoTca m3 X,

e Mbl 0611agaemM CTapToBbIM GAHKPOIJIOM b,

e baHKpo/n b M3MEHSETCA B 3aBUCMMOCTU OT pe3y/ibTaTa KaxKAoW Ceccum.

Mbl 6yaeM NpoAo/KaTh UrpaTb YTO 6Gbl HM CYYMIOCh, BMJIOTb 0 TOFO MOMEHTa Korja
Hal 6aHKPO/I1 CTAHET PaBHbIM HYJIO.

/lna onmcaHHOro Bbille Ha6opa AONYLEHMIM Ha 6€CKOHEYHOM AMCTAHLMM CYLLECTBYIOT
BCEro JBa BO3MOXHbIX MCXoAa: /MO0 Haw 6GaHKponn 6yaer BGEeCKOHEYHO
yBE/IMUYMBATLCA, /IM60 B KAKOM-TO MOMEHT Mbl MoTepsemM Bce AeHbru. EctecTBeHHO, B
paMKax 3TOWM r/laBbl HaM OYJeT MHTEePEeCHa KOHKpPEeTHasd BEPOATHOCTb TOro, YTO Mbl
npourpaeM Bce AeHbrnM. OTBeTOM OyaeT ABNATLCA (DYHKUMSA, KOTOPYH Mbl HAa30BEM
¢dyHKyueld 6aHkpomcmsa, Ry(b), opaHaKo Mbl 4YacTo 6yaeM COKpawaTb 3TO
HanmeHoBaHue 10 R(b).

Y 3ToM YHKUMM €CTb HECKOJIbKO CBOWMCTB, KOTOpble MO3BONAT HaM onucatb ee
NoBeAEeHUE U B KOHEYHOM CYETE HaMTM Tpebyemoe 3HauYeHWe AN pacCMaTpMBAEMOM
Urpbl.



CeomcTBo 1.
Ecnu mbi He Moxkem npouzpamb, mo R(b)=0 oaa scex 3Ha4yeHuu b.

3/1ecb BCE NPOCTO - €CAU ANIA UrPbl HE CYLLECTBYET OTPMLATE/IbHbIX MCXO0B, TO Mbl B
MPUHLMMNE HE MOXKEM MOTEPATb CBOM AEHBIU.

CBOMCTBO 2.
Ecnu y uepbl umeemcsa nocmosHHoe ompuuyamesibHoe oxudaHue, mo R(b) = 1 Ona
J106bIX 3Ha4YeHul b.

JTO CBOMCTBO C/lleAyeT M3 Hallero HaMepeHus urpaTb BMIOTb 0 MOMEHTA, Koraa y Hac
He ocCTaHeTcs AeHer. HecnoXHo AorasatbCs, YTO 3TOT MOMEHT BCE PaBHO HACTYMMT,
€C/IM  KOJIMYECTBO HAlUMX CECCUMM C OTPULATE/IbHBIM  OXMAAEMbIM  BbIMIPbILIEM
YCTPEMUTCA K 6GECKOHEYHOCTU. C Jpyror CTOpPOHbI, €CAM Mrpa MMEeT AN Hac
NONIOXKMTENIbHOE OXMIAHWE, TO Hall 6aHKpPOAN 6yZeT NoCTOAHHO YBEIMUYMBATLCH, €C/U
TO/IbKO Mbl HE MPOUrPaEM €ro paHbLLe B KaKOM-/IM60 BUTKE AMCNEPCUM.

CeomcTBo 3.
Ecnu uepa umeem xomsa 6b1 0OUH UCX00 U3 MHOXecmsa X, Npu KOMOPOM Mbl mepsem
deHbeu, mo R(b) > 0 dnsa scex 3Ha4yeHul b.

JTO CBOMCTBO HEC/IOXKHO [JOKa3aTb: MNYCTb BEPOSTHOCTb HEKOEro OTpMLATE/IbHOMO
nmcxoga mrpbl X; paBHa p, M Mbl Npy 3TOM noTtepsaemM Vv geHer. Eciv Mbl o6nagaem
6aHKpo/sZIoM B, TO Mbl notepsAemM BCe AeHbrM, Korga ucxoha X, Hactynut B/v pa3
noapAs. BepoATHOCTb Takoro cobbiTa paBHa p®’Y, M XOTA OHa MOXeET 6biTb CKOJIb
yrogHo Mana, dyHKuMA 6aHKpOTCTBa BCcerga 6yaeT oTAM4YHa OT HyAs, To ecTb R(b) > 0.

CBoMCTBO 4.
Echu uepa o6nadaem nosoxumesibHbIM MAMEMAMUYeCKUM  OXUOAHUeM U
02paHUYeHHbIM Habopom ompuuamesibHbix ucxodos, mo R(b) < 1 dna scex 3HaveHul
b.
MycTb MHOXeCTBO X 06/1a4aeT NOJIOKUTENbHBIM OXMAAHUEM. [peanonoXmm, UYTo X, -
NoCNe0BaTE/IbHOCTb HE3aBMCMMbIX MCXOAO0B (pe3y/sbTaToB ceccui). CyMMapHbIM
pe3ynbTaT OT Urpbl TOrja 6y/1eT paBeH:

—_ n
3HAuUT C BEPOATHOCTbIO paBHOM 1 BEPHO Cheaytollee:

<X >= limn%o%" >0

Ho Tenepb npeanonoxmm, 4to AN ITOrO e MHoxecTBa R(b) = 1. Torga Mbl MOXeM
yTBEpXKAaTb, YTO CYMMAapHblM pe3ysbTaT A/ HEeKoToporo MHoxectBa C, 6yaet



oTpuuaTtenbHbIM. bonee Toro, ans nwéoro C, HaMzaeTca Takoe m > n, 4to Cp < Cp.
3HauMT, NONYYMM CIeyHoLLYI0 NoCe0BaTeIbHOCTb:

O > Cn1> Cn2> Cn3 >

A 3710 npoTMBopeynT HU3Ha4a/ibHOMY YCJ1I0BMKO, HYTO MHOXKECTBO X o6nap,aeT
NOJI0OXKUTEJIbHbIM OXNAAHUNEM.

CeomcTBo 5.
®yHKkyua 6aHKpomcmsa 0719 CyMMbl 08yX GAHKPO/I08 pasHa npou3sedeHuto 0syX
PyHKyul 6aHKpomcmaa 019 Kaxdo20 U3 HUX.

R(a + b) = R(a)R(b) (22.1)

JTO CBOMCTBO CNYXKWMT OCHOBHOM A5 BblBoAa (PYHKUMM 6aHKpoTCcTBa. CKaxkem, Hall
6aHKponn coctaBnseT 5005, eMy COOTBETCTBYET OnpefesieHHbIM pUCK 6aHKpPOTCTBA.
Toraa KakoBa BEPOSITHOCTb, YTO Mbl Npourpaem He 5005, a 10005? Mbl MOXXeM cumTaThb,
YTO NOC/Ie MpOMrpbilla OAHOro 6GaHKpoJsiNa, Cpasy MNoJlyYyaeM BTOPOM, TaKOM XKe, M
Mrpaem yxe Ha Hero. Ho MOCKONbKY Mpourpbilw AeHer B 3TUX ABYX C/y4daax ABaseTcA
He3aBMCMMbIM COBbITUEM, BEPOATHOCTb TOr0, YTO Mbl OTAAAMM 3a CToslaMM Bcto 1000S
(To ecTb ABa pa3a no 5005) paBHa BeposATHOCTMU NoTepATb 5005 B KBagparte.

/laBalTe 0TMETUM OZHY TOHKOCTb, CBSI3aHHYI C 3TMM CBOMCTBOM. [lyCTb B HEKOM Urpe
MUWHMMasbHaA cTaBka paBHa 100S, a Haw 6aHKposas cocTaBasieT Bcero 505. B 3Tom
CNyyae Mbl yxKe «06aHKpPOTUAMCL>. OAHAKO Mbl MOXKEM B3ATb ABa 6aHKposisia no 508,
4TOGbl NPUMHATL yYyacTUe B Urpe, U Torga 6yaeM MMeTb MEHbLUMM PUCK 6aHKPOTCTBA,
YyeMm ecJiM 6bl He y4acTBOBa/IM B HeM BoBce. K cyacTblo, B MOKEpe Mbl MOYTU HMKOrAa He
CTOJIKHEMCA C 3TMM MApaZloOKCOM, TaK YTO CMENI0 MIHOPUPYMTE €ro B CBOMX
COGCTBEHHbIX pacCyKAeHUAX.

Mpumep 22.1

Pas6bepeM Heb6osbOM npvmep. MMpeanonoXkum, YTo Mbl Bpocaem MrpasibHyt0 KOCTb.
Ecnv Bbinagaet 1 uam 2, Mbl npourpbiBaeM 100S, ecam n6oe umcno ot 3 Ao 6 -
BbiMrpbiBaem 100S. BrnosiHe MOHATHO, YTO OT TAKOM Urpbl OTKa3blBaTbCA HMKAK HEJb3f,
BeAb Mbl BbIMIpbIBaeEM B cpeaHeM 33$ 3a 6pocoK. Ho 4To ecim y Hac B KapMaHe BCEro
100$? KakoBa BEpOATHOCTb, YTO Mbl NMPOMIPaeM BCE CBOM AEHbIU, €CNMU ByaeT 6pocaTb
KOCTb CHOBa M cHoBa? OnMcaHHble Bbille CBOMCTBA MOMOrYyT HaM AaTb MpaBMJIbHbIN
oTBeT.

Ha nepsom 6pocKe Mbl NPOMrpaem BCE JE€HbIM C BEPOATHOCTHIO 1/;, a OCTaBLUMECSA 2/,
pa3 HapacTMM 6aHKponn go 200S. Jasarte Bo3bmeM 100S 3a eamHuuy. Toraa puck
6aHKpoTCTBa ANA 6aHKpoana 100S 6yaeT o6o3HavaTbcA Kak R(1), a ans 6aHKpoaia B
2008 - R(2).



R(1) = s + 2/ R(2)

M3 cBormcTBa 5 Mbl 3HaeM, 4to R(a + b) = R(a)R(b), Toraa:

I'IpOBeaeM HECJIOXXKHYI0 NoACTAHOBKY:

R(1) =1/, + 2/, R(1)?
2RZ-3R+1=0
(2R-1)(R-1)=0

OaHaKO M3 3TOro ypaBHEHMA CrefyeT, YTO Mbl MOXEM MOJlyYMTb JBa 3HayYeHuA
PyHKUMM: anbo 1/,, 6o 1. Mbl 3Haem, 4YTO 3Ta Mrpa ob6sajaeT MoJI0KUTE/IbHbIM
OXMJAHMEM, CNEeoBaTe/IbHO, MO CBOMCTBY 4 3Ha4YeHMe (PYHKLUMM PUCKA AOJIKHO 6biTb
MeHbLUue eAnHULbl. [lo3Tomy R(7) paBHo 1/,.

Hawu untatenu moryt y6eamtbCa B NPaBMIbHOCTM 3TOr0 OTBETA CaMOCToATe/IbHO. AnA
3TOro BaM NoTpebyeTcs UrpasibHas KOCTb M HEMHOIO TEPMEHMA - NONpobyMTe GpocaTb
KY6UK [10 TeX Nop, Noka He npourpaete 100S mau Boirpaete 1000S. Mocne AOCTATOYHO
60/IbLLIOrO YMC/1a NOMbITOK, BEPOATHOCTb NPOMIpaTh BCE AEHbIM COMAETCA Ha 3HAYEHMM

1/2.
BepHemca K popmyne 22.1:
R(a+ b)=R(a)R(b)

Mbl MO*KEM NPOBECTM Haj HEM HECKO/IbKO anrebpanyeckmx npeobpasoBaHUiM, KOTOPbIE
MOMOTYT O6HapYKMTb BaXKHOE CBOMCTBO R(X).

ANs Hayana, fAaBaMTe BO3bMEM HaTypasibHbiM Jiorapudm OT KaxXAoM M3 vacTeM
ypaBHeHuMS:

In R(a + b) =In R(a) + In R(b)
Beegem dyHKuMIO f(X) = [n R(X), noay4YnM:
f(a + b) = f(a) + f(b)
IT0 3HAYUT, YTO PYHKUMA f ABNAETCA TMHENHOM:
f(1+1) = (1) + f(1)
f(2) = 2 f(1)

f(2+1) = f(2) + f(1)
f(3) = 3f(1)



f(n) = nf(1)
...\ TaK Janee

Takum obpasoM, f(X) nmeeT BUA f(X) = -ax, rAe d eCTb HeKadA KOHCTaHTa (He CToMuT
nytatb ee ¢ a 13 cdopmynbl 11.1, rage oHa ob6o3Hayvana OTHoLWeEHUe 6nedoB K BI/bIO-
6etam). DaKTUYeCKM, PUCK GaHKPOTCTBa ANA /O60M Mrpbl MMEET MMEHHO TaKoe
BblpaXkeHMe, NMpUYEM Mbl ByAeM Ha3blBaTb @ KOHCMaHmMoU 6aHKpomcmaa, oHa Bcerja
NONIOXXMTENbHA M paBHA HaTypasbHOMY JlorapudmMy OT pucKa 6aHKpoTCTBa A/
6aHKkponna B 1 eavHuuy. Mbl yxKe 3HaeM, 4To yHKuMA R(x) Haxogutca mexay 0 m 1
ANA BCeX X, MO3TOMY Mepej KOHCTAHTOM MCMO/b3yeTCA 3HAaK «MMHYC», BeAb
HaTypabHbIM lorapudm ana umcen ot 0 Ao 1 ABNSETCA OTPMUATE/IbHBIM YMC/IOM.

a=ln (R(1))

KoHcTaHTa a cBA3bIBaeT Be/IMYMHY Hallero 6aHKposiia C BEPOATHOCTbIO GaHKpPOTCTBA.
Hanpumep, pacnonaraembiii 6GaHKPOJI/1 COCTaBAAeT OAHY eAuHMLUy, Torja pMUCK
GaHKpOTCTBa paBeH €%, e WM IKCMOHEHTa, OAHA M3 OCHOBHbIX MAaTEMATMYECKMX
KOHCTaHT, paBHa MpUMEpHO 2.71, B TEKCTE KHMUIM Mbl OyaemM 0603Ha4vaTb ee 4yepes
exp(x) u e*.

MpeacTaBbTe, YTO Ball G6AHKPOJI COCTABAAET ABE eAMHMLbI, TOrJa pMCK 6aHKpPOTCTBA
paBeH npoussegeHmio e® Ha €, uam e?®. CooTBeTCcTBEHHO, eciM B GaHKponne N
eAMHML, TO U PUCK paBeH e ™%, MUHbIMM CIoBaMM:

In R(x) = -ax
R(x) = e™

MNonyyaeTca, 4TO beHKLlMFI pHUCKa 6aHKpOTCTBa nmeeTt 3KCI'IOHeHL|,l/IaI'IbeIl\;I Bnag "
3aBMCUT OT BEJIMYMHDI 6aH|<ponna, a TakK»Xe€ KOHCTaHThl, OI'II/ICbIBaPOLLlef/'I pacnpegeneHue
MCXoao0B OT UIrpbl.

BepHeMca K ye pacCMOTPEHHOMY Hamu npumepy. KaK Mbl ykKe 3Haem, pMCK
6aHKpOTCTBa ANA 6aHKposina B OAHY eAMHMUy cocTaenseT 1/,. /laBaute Tenepb
cAienaem creayllee ynpolleHue, 1 byaemM CYMTaTb, YTO B 3TOM Mrpe 6aHKPOJI/1 paBeH
1 eAmHMUeE, a Haw pe3y/abTaT OT OPOCKa KOCTMU MOXKET ObiTb 60 +1, nb0 -1.

R(b) = e®
R(1) =1/,
1/2= e @

-a =ln1y,
a=12

Camoe BpeMA NoroeopmTb O ele 04HOM BaXXHOM CBOMCTBE beHKLl,l/Il/I pHUCKa.



CBOMCTBO 6.
Ans o0Hol omoesbHO 83smol ceccuu R(B) = <R(B + x)>, 20e x - 00uH u3 cay4aliHbiX
ucxodos 8 pamKax mMHoxkecmsaa X.

®aKTMYECKM 3TO CBOMCTBO FOBOPUT HaM, YTO PUCK GAHKPOTCTBa A5t 6aHKpossia B - Hu
YTO MHOE KaK MaTemaTUyecKoe OXujaHue OT pucKa 6aHKpoTCTBa ANA 6aHKposnna B
nocsie oAHOM UrpoBon ceccun. CneayeT 3TO U3 TOro, YTO MOAE/b PUCKa GaHKPOTCTBA
npeanosiaraeT 6eCKOHEYHO A0/TY Mrpy. Tak 4YTO €C/AM Yy BaC MMEETCS HEKUM
6aHKpPOJ/I1 M COOTBETCTBYIOWMA eMy pUCK R(B), 1 Bbl NiaHMpyeTe cbirpaTb BCEro pas,
T0 R(B) 6yaeT paBHO B3BELLEHHOMY CpeAHEMY OT [BYX BO3MOMKHbIX COCTOSHWM Ballero
6aHKponsa. [aBanTe NoACHUMM 3TO onpesesieHNe Ha KOHKPETHOM NpUMepe.

Mpumep 22.2

B urpe c 6pocaHmeM KOCTH Mbl FOBOPU/IM O C/IEAYIOLMX BEPOATHbIX MCXOAaX:
e +1, BEPOATHOCTb 2%/,
e -1, BEpPOATHOCTb 1/;.

CBOMCTBO 6 FOBOPMT HaM, YTO A/ /Il060ro 6aHKpo/I1a 6yaeT BEpHO cieaytolee:

R(B) = <R(B + x)>
R(B) = 1/3R(B - 1) + 2/;R(B +1)

JTO ypaBHEHWE MOKa3biBa€T 3aBUCMMOCTb MEXAY PUCKOM 6aHKPOTCTBA M BO3MOXKHbIMM
MCXOAAMM MUrpbl  (ceccun). B Hawem npuMmepe nocne Kakaoro 6pocka KocTu
CyLecTByeT KOHEYHOE MHOXECTBO COCTOAHMIM 6aHKposia (34€eCb - BCEro ABa), KoTopoe
3aBUCMT OT pe3y/ibTaTta Mrpbl.

MbI MOXXEM MUCMONb30BaTb 3TY 3aBUCMMOCTb /11 SKCNOHEHLMANIbHOIO YpPaBHEHUA!

R(B) = <R(B + x)>

e-aB = < e-aB e-ax >

CrnipaBa e ABNAeTCA KOHCTAHTOM, TaK YTO Mbl MOMEM BbIHECTM STOT Y/IEH 3a CKOGKM
pacyeToB MaTeMaTMYECKOro OXKUAAHUS:

1=<e™> (22.2)
Tenepb HalAeM KOHCTAHTY pMUcCKa:

1,68+ 2/3e% =1
e’+2e%=3
1+2e%=3e°



MycTtb x = €

1+ 2x% = 3x
2x*-3x+1=0
(2x-1)(x-1)=0
X=1, umx=1
e’=1, nme?=1

B ypaBHeHMM 22.2 aAna no6oM Urpbl O4HUM U3 pelleHui Bcerga 6yaeT a = 0. B cayvae
Cc urpamu, rge EV < 0, oHO ABnAeTcA BepHbIM, MNOCKOAbKY Ansa HUX R(b) = 1. OgHako
€CIM Mbl MMEEM [EeN0 C UFPOM, TAe Hall OXWMAAEMbIM BbIUIPbIW 60/blle HYANs, TO
OTBETOM Bcerja 6yaeT BTOPOM KOpeHb, B HaweMm cayydae 3710 a = ln 2. Kak Bbl yxke
MOr/I1  3aMeTUTb, 3TOT pe3yabTaT CoBMajaer C HaWWMKM  MNepBOHAYa/IbHbIMM
BbIYMCNEHUAMM.

Tenepb AaBanTe HEMHOIO OTB/IEYEMCS OT PACYETOB M MOCMOTPUM, K YEMY Mbl MPULLIIU.
Bo-nepBbix, Mbl Aann onpegeneHve yHKUMM pUCKa GaHKPOTCTBA M HasBasu ee R(b).
Bo-BTOpbIX, Mbl MEPEYUCININ HEKOTOPblE CBOMCTBA 3TOM (DYHKUMM, BKJOYAS OYEHb
Ba)KHOe ANns Hac, 4Yto R(a +b)= R(a)R(b). Ucnonb3lys 310 M ApyrvMe CBOMCTBA, Mbl
CMOT/IM BbIBECTH Goslee 061Lyto (PopMyy ANd pacyeTa pucka G6aHKpoTcTBa, R(b) = e,
rae a ABNSETCA KOHCTAHTOM, OMUCHIBAOLWEM CBOMCTBA M OXMAAHWE OT Urpbl, KOTOPYHO
Mbl n3yvaemM. OgHaAKO Ha TOT MOMEHT Mbl HE MOIM BbIYUCAUTL A HUKAKMM OOpasoM,

KpPOMe KaK pelumB ypaBHeHue ana R(1).

3aTemM Mbl Jla/iM onpeaesieHue AOMNOJIHUTENBHOMY CBOMCTBY (YHKUMM R(b), KoTopoe
06BACHUIO 3aBUCMMOCTb R(b) OT OXMAaeMoro 3HayeHus YHKUMM Mocsie OAHOM
ceccun. C NOMOLLbIO AaHHOM (DOPMYJibl Mbl MOKa3a/iM, YTO MOXKHO Halimu 3Ha4YeHue a
HenocpedcmseHHO U3 hapamempos uzpbl, He npubez2as K B8bI4YUC/IeHUIO YACMHbIX
3Ha4YeHull PYHKyuu pucka. 310, B CBOW ouepedb, JAenaeT Uenbli Knacc 6onee
CNOXKHbIX 3aJay BMOJIHE pellaembiMM. [03TOMY Camoe Bpems M3y4uTb CBOMCTBaA
KOHCTaHTbI d.

Mbl MOXeM caenatb HECKOJIbKO MHTEPEeCHbIX HabNoAEHUM KacaTeslbHO MoBeAeHMA
PyHKUMM <e ¥>, KoTopylo NoKa 6yaemM HasbiBaTb g(d).

Ana Havyana, Ham yxe um3BecTHo, 4To g(0) = 1. [anee, Mbl MOXeM B3ATb YaCTHYHO
NPOU3BOAHYI0 OT DYHKLUMM g Mo d. MNonyumm:

g(a) = < xe™>
Mpu g(0) = < -x >. MOCKONbKY Mbl 3HAEM, YTO Mrpa UMEET MOJIOKUTENIbHOE OXUAAHME,

g'(0) Bcerga MeHblLUEe Hy/0, TaK 4YTO B TouKke 0 dyHKUMA g NPUMET 3HaYeHue 1 1 HavyHeT
ybbiBaTh.



Mbl MOXKEeM HaMTM NPoM3BOAHYI BTOPOro nopsaka, g'(a) = < X’ ™ >, I1a dyHKUMA, B

CBOIO o4epeab, BCcerga rnoJioxmTesibHa.

O6beanHMB BCE 3TU CBOMCTBA, MOAYYMM TFpaduK Ansa GYHKUMM g, KOTOPbIM AOJIXKEH
HauMHaTbCA B TOYKe 1, MATM BHM3, a 3aTeM Bo3pacTaTb B OGECKOHEYHOCTb MpU A,
CTpeMALLEMCA K BECKOHEYHOCTMH.

O Solution

‘% 20)=1, dg/dx <0

x Value
PucyHok 22.1. Mprmep DYHKLMM g(X) 418 UMPbl C NONIOKUTENbHBIM OXMAAHMEM

Taknum 06pasoM, pelueHure ypaBHeHMA 22.2 cywecTtsyeT npyv a > 0, M 3TO pelleHue
€AMHCTBEHHOEe. JTO, B CBOKW OuYepeAb, YCTpPaHAET HECKOJIbKO MOTeHUMasIbHbIX
NOABOAHbIX KaMHEW, Ha KOTOpble Mbl Obl HEMPEMEHHO HATKHY/MCb, €C/iM  6bl
CYLLECTBOBAJI0 HECKOJ/IbKO 3HAYEHMM d, YAOBNETBOPAOWMX ypaBHEHWO 22.2. Tenepb
}Ke, KaK TOJIbKO Mbl HaMAEM 3HAYEHWE KOHCTaHTbl OT/IMYHOE OT Hy/A, Mbl ByEeM 3HATb,
YTO OHO ABJIAETCA UCKOMbBIM.

To/NbKO 4YTO Mbl BbiBE/IM 06llee pelleHMe Ans 60M  3aJavM, CBA3AHHOM C
onpefeneHneM pucka 6aHKpPOTCTBa MpU HEU3BECTHOM pacrpejenieHuM pesynbTaToB
UrPbl - HY)KHO JIULLb PeLUMTb YpaBHEHME 22.2.

Mpumep 22.3

JlaBariTe pacCMOTPMM C/lyYaM, rae y Mrpoka MMeeTCca HEKMM OrpaHUYEHHDbIM 6aHKPOJLI.
TaKXe CKaXXeM, YTO OH He OYEeHb-TO TOJIepaHTEH K PUCKY, MNOC Urpa ABAAETCA €ro
€ANHCTBEHHbIM MCTOYHUKOM A0X0Ja, M OH eMy Herae oAo/XuTb geHer. OH npuMHUMMaeT
peweHue, 4yto 2005+155 SNG TypHMpbl AaAyT €My Jyyllylo KOMGMHALMIO pUCKa M
peHTabenbHoCTU. CTpPYyKTypa npuM30BbIX B I3TUX TYpHMpaX BbIFAAMT CleAYoLWMM
06pa3oMm:



1 mecTo: $1000
2 mecTo: $600
3 mecTo: $400

Ero okuaaHue oT TypHMPOB BbIFNAAUT CIeAYIOWUM 06PA3OM:

MecTto BepoaTHOCTb OxunpgaHue
1 MecTo 0.12 $785
2 MecTo 0.13 $385
3 MecTo 0.13 $185
4-10 mecTa 0.62 -$215
HUtoro 1 EV = $35/1TypHup

KakoBa BEpOATHOCTb TOr0, YTO 3TOT UFPOK NOTEpAET BCE CBOM AE€HbIM (MpU pasIM4YHbIX
pasmepax CTapToBoro 6aHkposana)?

[Ana Havana gaBawTe BbIMMILEM YPaBHEHWE AN 3TOM WMIPbl HA OCHOBAHWW (HOPMYJibl
22.2:

0.12€%7% + 0.13™C%) + 0.13e1%) + 0.62e9™ = 1

BpyyHyto Takoe ypaBHEHME peWwnTb He MNOoNYyYMTCA, OAHAKO €CTb MHOXEeCTBO
MPOrpamMMHbIX METOAO0B, BK/o4Yas Microsoft Excel. He wmeeT 3HayeHMs KaKoM
KOHKPETHO «KaJIbKyNIATOP>» OTBETa Mbl UCMOJIb3yEM, B KOHEYHOM CYETE, Mbl BCE PaBHO
NONYYMM:

a = 0.000632
R(b) = exp(-0.000632b).

Moxem cocTaBUTb TabaMLy CO CBOAHbIMM 3HAYEHMAMM pPUCKA OaHKpOTCTBa ANA
pas/IM4yHbIX GaHKPO/1/10B:

baHkponn Puck 6aHkpoTcTBa

500 72.9%

1000 53.2%
2000 28.3%

3000 15.0%
4000 8.0%

5000 4.3%
7500 0.9%
10000 0.2%

I'IepeA TEM KaK Mbl MNpoAo/IKMM, CTOUT CAeslaTb BaXXHOE€ 3aMe4aHue Mno nosoay
KOoHUenuu1n, Ha KOTOpOl\;i OCHOBbIBaeTCA MoJ€e/1b pUCKa 6aHKpOTCTBa. AO 3TONo0 MOMEHTa



Mbl MpejanonaranM, 4YTO BCE BbIMIPaHHble A€HbrM 6yayT PpeMHBECTMPOBATbCA B
6aHKpO/I/l, YTO MO3BOJIMT €My pacTM A0 6eCKOHEYHOCTM. Ho BpsA /M KTO-TO CMOXKET
yAepKaTbCA OT cob/ia3Ha BbIBECTM YaCTb AEHEr U3 MOKepa, BUASA CTO/Ib HU3KME PUCKM
GaHKpOTCTBA.

Puck 6aHkpomcmsa 0718 6aHKpo/iia, KOMOPbIU UCKYCCMBEHHO ydep»Kusaemcs Ha
00HOM yposHe, paseH 1 unu 100%.

Ecam Bbl perynsipHo BbiBOAMTE [A€HbIM M3 CBOEro GaHKpO/a, Ball PUCK 6aHKPOTCTBa
MHOIOKpaTHO BblpacTaeT. CywecTByeT MHOIMo pauMOHasibHbIX CTpaTerni Ans
MOCTENEHHOrO BbIBOAA JAEHEr, KOTopble Mpu 3TOM He B3BMHYMBAKOT PUCKM, OAHAKO
BaXXHO MOHWMATb, YTO JID60€ YMEHblUEeHWe GaHKPOJIla MM ero cCTarHauvs BeaeT K
yBE/IMYEHMIO YPOBHA pUCKa.

Mony6aHKpoibi

Te M3 HalwmxX uYuTaTeNieM, KTO HEMHOro 3HAKOM C €CTeCTBEHHbIMM HayKamu, CKopee
BCEro 3aMeTU/IM  CXOXeCTb (OpMy/sbl  pUCKA GaHKPOTCTBA C  HEKOTOPbIMM
cneumdryHbIMU DYHKUMAMMU, HanpuMep dYHKLUMEN PaJIMOaKTMBHOMO pacnaja.

TakK, pagMoaKTUBHBIM MaTepuan (06blYHO) COAEPKMUT onpeAesieHHbIE U30TOMbl HEKOEro
anemeHTa. OHWM HeCTabu/ibHbl M MO3TOMY PacrnajalTcs CayvYamHbiIM 06Pa3oM POBHO
HaMoJIOBUHY 3a MEpPMO/, KOTOPbIM Ha3blBaeTCs NEPUOAOM NoJlypacnaja. 3/ecb BarKHO
MOHWMATb, YTO 3a OTPE30K BPEMEHM, PaBHbIM BYyM NEpMoAaM Mosypacnaza, BellecTBo
He MCYE3HEeT - BTOPOM «MoJlypacnaj> 3aTPOHET OCTaBLUYIOCS MOJIOBUHY M TaK Aasiee [0
6GECKOHEYHOCTMH.

daKkTUYEeCKM, 3KCNOHeHUMaNbHble PYHKUMM pUCKA GaHKPOTCTBA BeAeT cebs TOYHO TaK
)e. MNo3ToMy AaBavTe BBEAEM HOBOE MOHATME, NoJsly6aHKposa. Onpefesvm ero Kak
BE/IMUMHY OaHKpO//la, KOTopas HeobXxoAmma, 4YToObl pUMCK GaHKpOTCTBa Obla paBeH
poBHo 1/, (Man 50%). Torga puck 6aHKpoTCTBa AJ1A BYX NONYy6aHKPOJI/IOB 6yAeT paBeH
/,, TPEX - 1/, U TaK Aanee.

dopmyna ana BbiBOAA NOAYOGAHKPOAIOB BMOJIHE MHTYMTMBHO MOJlyYaeTca M3
NpUBEAEHHbIX Bblll€ YpaBHEHWM. Mbl MPOCTO MOACTABASEM BMECTO 3HAa4YE€HUS YHKLMU
puCKa 1/,:
e-ab — 1/2

- ab = -ln2
b= (ln2)/a

Mbl  MOXXeM NpUBAM3UTENIbBHO NOCYMTaTb MNONYOAHKPOAA A1 OMNUCAHHOrO Bbile
npumepa ¢ SNG TypHupamu: ln 2 paBeH npuvmepHo 0.693, a a, ecim Bbl MOMHUTE,
0.00632. Taknm o6pa3om, Tpebyembli GaHKposN ANnA pucka B 50% cocTaBiseT OKOJIO



1100S. Mbl TaKXXe MOXEM 3KCTpano/IMpoBaTb 3TM pe3y/bTaTbl HA MEHbLUME 3HAYEHUS
puUCKa: noayuum nony6aHkponanbl 22005, 33005 w Tak Janee. Bce oM 6yayT
MOAYMHATLCA FEOMETPUYECKON NPOrpeccuu, onmucbiBaemolt opmyior 0.5°.

Mony6aHKpO/Ibl - 3TO JIMILb YacTHbIM Ciyvyar GOPMyJibl AN BbIYMCIIEHWUA PUCKA
6aHKpoTCcTBa. OHM MOrYyT OKa3aTbCA MONE3HbIMM ANA 6bICTPOro BblYUCIEHMA BaHKpoOIa
Npu onpefesieHHOM TONEpPaHTHOCTM K PUCKY, a TaKXKe ANs CpaBHEHMA GAaHKPOJIIOB,
TpebyeMbiX B Pas/IMYHbIX Urpax (Mbl ELLE BEPHEMCS K 3TOM MAEE NO3KE).

Puck 6aHkpomcmea 0191 HOpMaJibHO pacnpeodesieHHbIX UCX0008

PaccMOTpMM, Kak MeHsaeTcAa ¢opMyna pucKa 6GaHKpOTCTBa B C/ydyae, €C/iM rfose
McxodoB X pacnpedesnieHo HOpMasibHO, a [ M G ABAAIOTCA €ro MaTeMaTUYecKMM
OXXMZAAHUEM U CTAHAAPTHBIM OTK/IOHEHWMEM COOTBETCTBEHHO.

MycTb V(X) - pYHKUMA pUCKa 6AHKPOTCTBA [/19 HEMPEPbIBHOM CJlyYaMHOM BEJIMYMHDI, a
P(X) - NJIOTHOCTb BEPOATHOCTM, TOrAa:

<v(x) >= fjooo p(x)v(x)dx (22.3)

[lpumMedyaHue om nepesodyuKka: 30eCcb asMOpblI UCNOJIb3YIOM CBOUCMBO
NJIOMHOCMU BepoAMHOCMU, Ko20a 0214 Hekol HenpepbisHOU cay4altiHoU
BE/IUMUHbI MOXKHO 3a0amb Mamemamu4yeckKoe oxuodaHue 4Yepe3 QYHKYUIo
nJiomHOCMuU B8eposmMHocmu, 83amol Ha 6eckoHe4YHOM uHmepsasae. Kak 8bl
MoXXeme noMHuUmb, O YHKUuUU pucka 6aHKpomcmsa paHee Ve 6bis1o
onpedesieHO (CBOUCMBO, (BA3bIBAOWEE €€ C O0XUOaemMbiMu 3Ha4YeHUAMU
6aHKpoJ1/1a nocsie odHol ceccuu.

JTO ypaBHEHME MOMOXET HaM MCMoJ/Ib30BaTb Y)Ke BblBEAEHHOEe onpeaeneHue Ansa
bopMy bl prcKa 6aHKPOTCTBA B C/lyYasXx, Korjaa MCXoAbl pacrpeaeieHbl HOpMasibHO.

Kak Bbl yXe 3HaeTe M3 MepBOM 4YacTM KHUIM, HOpPMaJIbHOE pacnpeaeneHue
onucbiBaeTca caeaytolen dbyHKUMeN NaoTHOCTU:

(1 —(x— w?
NG = (0‘ 21‘[) eXp( 202 >

rae g - Matematmdyeckoe oxkmngaHume, a 0 - CtTaHA4apTHOE OTKJ/IOHEHHUE.

HayHem c ypaBHeHWA 22.2:

<e-ax> — 1

CBA3aB ero ¢ ypaBHEHUEM 22.3, NONYUYMM:



J e *N(x)dx =1

o (v — 12
exp(—ax) exp (%) dx =1

oV2mJ_
[(x — w)? + 2a02x] B
m/_ exp< 52 ) x=1

AaBaﬁTe NoKa pa36epeMc54 C 3KCNOHeHLUM1Ma/IbHbIM Y/1€HOM:

—(x—w? + 200%x
202

—(x? = 2xp + p?) + 2a0%x
202

—(x% = 2xp + 2a0? + p?)
207

—(x* = 2x(n — ac?) + p?)
202

Mbl MO’EM HECKONIbKO BUAOU3IMEHWUTb YWUC/IMTENIb ITOTO BbIPAXKEHWUSA, 4YTOGbI 3aTEM
YNpOCTUTb KOHEYHbIM BUA (OpMy/bl. JOMOJIHMM BbipaXKeHWe B3aMMOMCK/TIIOYAOLWMMMU
Y/NeHamMM, JOCTPOMB KBaApaTbl:

—(x*? = 2x(u — ac?) + (0 — a6?)? + p? — (u — ac?)?)
202

—[(x= (= ao?))? + p? = (n — ac?)?)]
202

MNoactaBmMm nosiy4yeHHoe BblparK€HNE B MCXOAHOE YpaBHEHHUE!

— 2 —
eXp( x—(n- ac)zzzu (n— O‘G)]>dx=1

0\/_

202 202

< [x — (1t — a6?)? ])ex (—[uz—(u—aoz)z]) I
w— P



nOCKOJ'Ibe BTOpOﬁ 3KCI'IOHeHLIMa}'IbeIﬁ Y/1€H HE 3aBUCUT OT nepeMeHHoﬁ X, Mbl MOXEM
BbIBECTU €Ir0 U3-NoJ 3HaKa UHTErpasa:

exp<_[ _g;;ao )G\/_f exp( X_(;G;ao)]>dx:1

OZHAKO TaKKe BEpHO CJieflytoliee paBeHCTBO:

< [x — (1 — ac?)? ])
exp dx =1

202

m/_

OHO BbINOJIHAETCA, MOCKOJIbKY (DAaKTMYECKM Mbl MMEEM AEJI0 C MHTErpasioM (YHKLUM
MNIOTHOCTM BEPOATHOCTWU, rAe MaTeMaTMYecKoe OXMAaHME B3ATO He KaK |, a Kak
u—ac?. W, KaKk BaM M3BECTHO, MJowajb (a 3TO M €CTb CMbIC/IOBOE 3HAYyeHue
MHTerpasna) noj Kyrnosaoo6pasHoM KpMBOWM paBHa UMEHHO eaMHMLE.

Takum o6pasomM, MMeeM:

(—[uz (= a02)2]> _
exp =1

207
Bo3bMeMm HaTypasibHbIM slorapmcdm oT 06enx YacTen ypaBHEHMSA:
(—1? = (L= ac?)?)/26%* = 0
(-1 = (L= ac?)?) =0
(L — ao?)? = 2
= p—ac?
0=oa mmm2p/c* =

M cHoBa Mbl Hal/IM /1Ba BO3MOMKHbIX pelleHusa ans d. B nepeoM ciyvae KoapduumeHt
CTaHOBMTCA PaBHbIM HY/O, BO BTOPOM - 211/G%.

MoacTaBUM NocneHee 3HaYeHMe B Hally o6Lyo hopMyly ANA puMcKa 6aHKpPOTCTBaA:

—2ub
R(b) = exp( L ) (22.4)
JTa cbopMyna BrnocneaCcTBmMmM OKaXKeTCA He3amMeHMMOM npn peweHnn 3agad4 o puCKe
6aHKpPOTCTBA AJ/1 UrPp C HOPMaJ/IbHO pacnpeeneHHbIMU Mcxodamu. OIHAKO MOKep He
OTHOCMTCSl K 3TOW rpynne, TaK 4YTO nepej TeM KaK MPUMEHSTb MOJIyYEHHY MOAE/b,
CTOUT CKa3aTb HECKOJIbKO CJI0OB O €€ OrpaHM4YeHUAX.



Jleno B TOM, 4YTO B MOKEpPe MCXOAbl CECCMM He pacnpeneneHbl HOpMasJlbHO Mo BCEM
yncnoBon npsaAmon. CKopee OHM TPYNNUPYIOTCA BOKPYr OTAE/IbHbIX 3HAYEHWM,
Hanpumep «MMHyC 1 6MamMHA», «<MMHYC 2 61aMHAa» M Tak danee. U3 LleHTpanbHoM
MpeaenbHoM Teopembl Mbl 3HAEM, YTO CYMMa JIOCTaTOMHO 6GOJIbLIMX BbIGOPOK 6yaeT
CXOAUTbCS K HOPMAaJIbHOMY 3aKOHY, HO TYT HEOBXOAMMO MOACHUTb, YTO MMEETCA BBUAY
noA «A0CTaTOYHO 60/1bLLION> BbIGOPKOM.

Ecam y Hac ecTb Npou3Bo/ibHOE pacnpegeneHve X ANA HEKOW Urpbl, a TaKkKe BblGOPKM
onpeaeneHHoro pasmepa, Kotopble NpUbAM3UTENIbHO HOPMaJibHbl, Mbl MOXEM OLEHMTb
PUCK 6aHKpPOTCTBa AN 3TOM Mrpbl, MCNO/Ib3yAa BbiGOpoYHOE pacnpeaenexHme X'
MoNy4YeHHbIM pe3ynbTaT 6yAeT HETOYHbIM, MOCKOJIbKY PMCK GAHKPOTCTBA 3a4acTyio
OKa3blBAeTCA MCKAXKeH pasHuuer mexay dhopmamu BblGOPOYHOro pacrnpeaeneHusa u
reHepasibHOM COBOKYMHOCTM.

OAMH M3 TNaBHbIX MCTOYMHWMKOB TaKOro MCKaXKeHWs - Ko3gguyueHm acummempuu,
KOTOPbIM B YEM-TO MOXOX Ha AMcnepcuio. Kak Bbl MOXKeTe MOMHWUTb, NPU BblYMCIEHUU
nocneaHeM, Mbl pacCMATpMBa/IM KBaApaTbl PACCTOSAHUM (PaKTMYECKM HaAB0AAEeMbIX
MCXOA0B OT JIMHMM MaTeMaTMYeCKoro oxuaaHus. TakoM MeToa Bceraa JAaBai
NOJIOXKMUTENbHbIE 3HayeHus. OAHAKO ANA aCMMMETPUM Mbl pacCMaTpuBaeM Kyobl
PACCTOSHUM, M M3-3a 3TOrO Y KaXKAOro 3Ha4YeHusi Takoro KoadduuueHTa nosBaseTcs
CBOM 3HaK. [03TOMy, Hanpumep, pacrnpeieneHus, rae B3BelleHHas CyMMa Ky6oB
PacCTOAHMM 6ONblie HYNA, Ha3blBATCSA pacnpefeneHusMM  C  MON0KUTEIbHOM
acMmmeTpuen. Mpu BblYUCAEHUU KOIDDULMEHTA Mbl BYJEM AE€/IMTb CYMMY KY60B Ha
CTaHAApPTHOE OTKJIOHEHUE BbIGOPKM B TPETHEM CTEMEHM.

HopmanbHoe pacnpegeneHve o06/7a4aeT Hy/J€BOM aCMMMETPUMEM MO  O4YEBMAHOM
npuunHe. C ApyroM CTOPOHbI, pacnpeaeneHue BO3MOXKHbIX MCXOA0B TYPHMPOB CUJIbHO
CABMHYTO B MOJIOXMUTE/IbHYK CTOPOHY. 3TO HEC/NI0XHO JOKa3aTb: BO3bMEM TYPHWUP Ha
100 yenoBek, rge nobeauTenb nosayvaeT BeCb NpM30BOM (POHZA. MrpoK cpefHen pyku
nonyymt 99 6am-uHoB 1% pas u npourpaet 1 6am-uH 99% pas. OxudaHue OT TaKoro
TYPHMpa ANA Hero 6yAeT paBHO Hysilo, ducnepcus - 99 6ai-MHOB/TypHMp, a
Ko3gpuyueHm acummempuu - npumepHo +9.84. Eciv roBopuTb NPOCTbIM A3bIKOM, TO
3TOT KO3(ULUMEHT OTPaXKaeT CKIOHHOCTb pacnpeaenieHus K 60/blUMM 3HAYEHUAM MO
OJHY M3 CTOPOH JIMHMM MaTeEMATUYECKOro OXMAAHUA.

CUNbHO aCMMMETPUYHbIE pacrnpesesieHMa CO3JalT onpeaesieHHble Npo6aembl Mpu
MCNO/NIb30BaHWM HOPMaJIbHOFO METOAa BbIYMC/IEHMS pUCKa 6aHKPOTCTBA. Mbl MOXKeM
nonpo6oBaTb BbIYUC/IUTb PUCK A1 YKA3aHHOrO Bbille TYpHMpa TaK: NpeAcTaBMB, YTO
paccMaTpuBaeMoe pacnpegesieHne ABNAeTCS HopMasibHbIM (HO 3TO 6yJeT /iullb OYeHb
rpy6as oueHKa) MM Ke paccuuTaB Ko3ddMUMEHT d HanpsMyto. M NOCKO/IbKY MoAe/b
pUCKa 6aHKpOTCTBA MNPMMEHUMA MCK/UYMTENIBHO B  Mrpax C  MNOJOXKMTEbHbIM
OKMAAHMEM, Mbl BYZEM CUMTATb, YTO Hall MIPOK 3aHMMAET NnepBoe MecTo He 1% pas, a
2%.

MepBbiM METOA AOCTATOMHO MPOCTOM (NpeanosiaraémM HOpMabHOCTb pacrnpeseneHms):



W = 1 6al-UH/TYypHUP
o = 14.036 6a-MHOB/ TYpPHUP
R(b) - e-Zb/197

Mpu 6aHkpossie B 100 6ai-MHOB pUCK 6AHKPOTCTBA COCTaB/IAET NpMMeEpPHO 36.2%.

Tenepb xKe ,anaFiTe CpaBHMM 3TOT pe3y/ibTaT C TEM, UTO JaeT MeToA NpPpAMOro pacyeTa
a:

<e-C(X s = 1

Vo (€779 + 49/, (€7) = 1

HailTh pelueHne 3TOro ypaBHEHMA MOXHO C MOMOLLBIO YUC/IEHHBIX METOAOB - MOJYHYMM
a ~0.01683.

MoactaBnsem 3HavyeHne B popmyay RoR:
R(100) = e"-%%% = 18.6%

TakuMm o6pa3om, MPSAMOM pacyeT JaeT ropasflo MEHblUMM PUCK GAHKPOTCTBa. IJTO
ABNAETCA CNeACTBMEM CTO/Ib SABHOM TMOJIOXKMUTENIbHOM aCMMMETPUM B pesyJibTaTax
TYPHUPA, Belb Yy HAaC €CTb BO3MOXKHOCTb BbiMrpaTb 99 6aii-MHOB, NPM 3TOM B XYZLIEM
cnyyae noTepsATb Mbl MOXEM TOJIbKO OAMH. B TO ke BpemMsa, HoOpMasbHoe
pacnpegeneHne (Kak B MNEpBOM YpPaBHEHWW) MpeArnosiaraeT 3HAYyMTEs/IbHOE YMCIIO0
MCXOZI0B C OTpMLATE/NIbHbIMM 3HAYEHUAMM, KaK Hanpumep -5 mam -10 6ai-mMHOB. Ho
MOCKOMIbKY MO (haKTy OHM SABAAIOTCA HEBO3MOXHbIMM, METOJ pacyeTa uyepes
HOpMaJlbHOE pacnpefefieHUe CMIbHO NEePEOLIEHMBAET PUCK NOTEPATb BCE AEHbIU.

Mo 3TOM MPUYMHE Mbl HACTOATE/IbHO HE PEKOMEHAYEM MCMOJIb30BaTb HOPMasibHOE
pacnpeaeneHne AN pacdeTa pucKa 6aHKpOTCTBa, €C/IM  Ballei OCHOBHOM
AUCUMNIMHOM ABAAIOTCA TYPHMPbI. PACCMOTPEHHbIN Bbile NMPUMEP HE MOXET CUYMTATbCA
3Ta/IOHHbIM M3-3a BbIGPAHHOM HaMW CTPYKTYpbl pacnpefeneHus MpM30BbIX, OZAHAKO
acMMMeTpusi 6yzeT MNpUCYTCTBOBaTb Jaxe B C/yvyae C 6osee  paBHOMEPHbIMM
BbIM/1aTaMM.

Tenepb AaBalTe MOCMOTPMM Ha JIMMMTHbIM MOKep. 34eCb pacnpeesieHMe Halumx
BbIMIPbILLIEN, XOTA M C/IErKa CKOLLEHO BMPaBO, HE HACTOJ/IbKO MCKAXEHO KaK B C/yyae C
TYPHUPaMM.

B KauecTBe OTMpaBHOM TOYKM BO3bMEM C/eAylollee pacnpeaesieHue BepoATHbIX
MCxoAoB pasdayn. OHO MOXKET MOKa3aTbCA HEMHOIO YMPOLLEHHbIM, HO B p€asIbHOCTU HE
CU/IbHO OT/IMYAETCSA OT OXKMAAHUA UFPOKA CPEAHEro YPOBHS.



PesynbTar (SB) BepoaTHOCTb OxunpaHue
0 70% 0
-1 4.07% -0.0407
-2 8.14% -0.1627
-4 4.41% -0.1763
-6 2.03% -0.1220
-8 1.01% -0.0814
-12 0.34% -0.0407
+2 2.81% 0.0563
+4 3.44% 0.1375
+8 2.5% 0.2
+16 0.94% 0.15
+32 0.31% 0.1
Utoro 100% 0.02 SB/pa3pava

EcM KTO-TO M3 HaWwMX uuTaTeNeM PpelmnT He COrfacuMTbCa C  TakoM opMoM
pacnpeaenenus, umdpbl B TabsuLe Bbllle MOXHO 6€3 TpyJa 3aMeHMTb Ha Te, KoTopble
MOKaXKyTCA NpaBAoNoA06HbIMU MMEHHO BaM.

B paccmatpuBaemMoM pacnpegeneHum oxugaHune coctasndet 0.02 SB/pa3sgava, a
aucnepcma - 10.80 SB?/pasgaua.  Mcrnonb3ys  opmyany AN HOPMasbHOroO
pacnpeaenenua u 6aHkponn B 300 SB, nonyumm:

e (2)(300)(0.02)/10.80 _ 39 89y

Mbl Take MOXeM nojayuuTb ypaBHeHue 22.1 ana Takoro pacnpegeneHusa. Camo
ypaBHeHWe noslyvaeTca 4OCTaTOMHO MPOMO3KUM, TaK YTO Mbl NpeanoYvn onycTUTb BCe
NPOMEXYTOYHbIe BbluMCieHMA. OTBeToM An1Aa Hero 6yaet a = 0.00378. Toraa puck
6GaHKpOTCTBA COCTABMT:

e3%9= 32 17%

Kak Bbl MOXXeTe BMAETb, MOJIYYEHHbIE 3HAYEHUA Maslo YEM OT/IMYAKOTCA ApPYyr OT Apyra.
To e camoe 6yaeT BepHO A/1S GOJIbLUMHCTBA BO3MOXHbIX pacnpeieneHui MCX0A0B
pa3gayn. M3 3Toro MOXHO caenaTb A0CTATOYHO OYEBWUAHBLIM BbIBOJ: XOTA MOJO6GHbIE
pacrnpeaeneHMa camum no cebe CMeLWeHbl B Ty WMAM MHYH CTOPOHY, KO3ddUUMEHT
aCMMMETPMM B JIMMUTHOM MOKEpe ropa3fo MeHblUe, YeM B TYPHMpaX, AarKe C y4eToM
NAaBHOM CTPYKTYypbl BbiMsaT. Kak npaBuao, HOpmasbHOE pacnpefeneHue XOPOLLO
NoAXOAMT ANA OLEHKM pUCKa 6aHKPOTCTBA B K3l-Mrpax - pesysbTaTbl, NoJy4YeHHble C
MOMOLLbIO TAKOrO MPUBAMMKEHMA, MOYTU MAEHTMYHBbI TEM, YTO BbIBOAATCS M3 MNOJIHOM
dopmy bl RoR.

/laBaiTe MOCMOTPUM Ha TO, YTO HaM yAanocb pa3obpaTb B 3TOM rnaBe. CHayasna Mbl
NpoaHa/M3upoBasM  WUrpy B TYpPHMPAX M OBHAPYXM/M, UYTO MX XapaKTepHOM
0COBEHHOCTbIO SBNSIETCA NEPeKoC pacnpeiefieHuss pesy/bTaToB B MOJIOKMTE/bHYHO



CTOpOHY. Mo 3TOM NpUUYMHE KEe HOpPMa/IbHOE pacnpejefieHMe He AaeT afeKBaTHYH
OLEHKY pMCKa 6GaHKpOTCTBa A/ TYPHMPOB, MOCKO/IbKY Y4YMTbIBA€T BCE BO3MOXHbIE
oTpMUaTe/IbHble MCXOAbl, KOTOpble MOMPOCTY HEBO3MOXKHbl. 3aT€M Mbl MPUMEHMIU
CXOXMM NOAXOZ K JIMMUTHOMY MOKEpPY, M pe3y/ibTaTbl OKa3a/MCb HECKOIbKO MHbIMM:
HOpPMaJibHOe pacnpefesieHMe BroJIHE TOYHO NpefCKa3aso peasibHoe 3HayeHWe pUcKa
6aHKpOTCTBA.

Tenepb nepenaem K Apyromy nonyaspHoOMy TUMy pacnpeaefieHUd MCXOJ0B paszjayuu,
KOTOPbIM BCTpeYaeTcsa ToJIbko B be3nmmTHOM Xongeme. 3aecb 6yaeT npMcyTCTBOBATb
BECb CMEKTP 3HAYEHMM: OT MONIOKMUTENbHbIX (KOrAa Mbl BbIMIPbIBAEM CT3K OMMOHEHTA)
A0 oTpuuaTenbHbIX (Korga camu OTAaemM BcCe AeHbru). M3-3a 310ro HopManbHoe
pacrnpefeneHmMe MHorga MOXKET JaBaTb HE BMOJIHE aJeKBaTHble NpeacKasaHusa, W
OCHOBHOM NMpUYMHOM ByaeT Ko3gguyueHm 3Kcyecca, KOTOPbIM OTpaXkaeT CKJIOHHOCTb
«XBOCTOB» pacrnpezesieHusa (1eBoro U npaBoro KoHUa) K 60/ible BEPOATHOCTU, YEM
00bl4HO. Hanpumep, Bbl MoOXeTe TMOMHMTb MNpPaBUAO Tpex CUIM - MUCXOAbI,
pacrnonaraiwlmMecs Ha pacCToAHMM Tpex CTaHAAPTHbIX OTKJIOHEHWM OT CpeaHero
3Ha4YeHUA, UMEeIT BepoAaTHOCTb Bcero 0.3%. OgHako B 6€3/IMMUTHOM MNoKepe CobbiTuA,
OTCTOSILLUME OT MAaTEMATUYECKOr0 OXKMAAHMA HA HECKOJIbKO CUIM, MOTYT BCTPeYaTbCA He
TaK YX U peako. B To e Bpemsa, ANA 60/bLUMHCTBA pacnpeaeneHmi 3ToT addeKT
O6yaeT NoYTU HE3AMETEH.

PesynbTat (BB) BepoaTHOCTb OxunpaHue
0 70% 0
+1 15% 0.15
-1 13% -0.13
+50 1.1% 0.55
-50 0.9% -0,45
UTtoro 100% 0.12 BB/pa3pava

CHoBa CpaBHMM 3HayeHMA ANA puCKa 6aHKPOTCTBA, MONYyYEHHble C  MOMOLLbIO
HOPMaZIbHOro MpUOIMKEHMA, @ TaKXKe NPAMOro meTtoda BbluMcneHuA. [lycTb Haw
6aHKpon coctaBnseT 500 60/bWwMx 61aNMHAO0B.

OxuaaHWe B Takol mrpe pasHo 0.12 BB/pa3gaava, avcnepcus 50.27 BB?/pa3gava.
R(500) = ©-2(0.12)(500)/50.27 _ g 19y

N3 ypaBHeHMA 22.1 ANna 3aaHHOr0 pacnpeaenieHuns caegyert, YTo:
a = 0.004789

TaknMM 06pasoM, pMCK 6aHKPOTCTBA PaBEH:

@0-004789(500) _ g 19



B 3Tom cnydae 3>(dheKT OoT 3Kcuecca He CWMAbHO BblpaeH; 6onee Toro, npwu
HOPMaJ/IbHOM pacnpeAeneHUn Mbl Aarke MOoJlyYM/IM NepeoleHeHHoe 3HavyeHue. Ho B
MPUMHUMME, WMCMO/Ib30BaHWE [AOMNYLIEHUA, YTO pe3y/bTaThl pa3dad pacrnpeaesneHbl Mo
HOPMaJ/IbHOMY 3aKOHY, HMKOrZa He 6yeT 60/bLIoM OLUMGKOM.

CTouT, npaBaa, OTMETUTb, YTO M B GE3/IMMMTHBIX K3LW-Mrpax MOXKeT HabaaaTbca
aCMMMETpMSl CXOXKasi TOM, YTO MNPUCYTCTBYET B TYpHMpax, OCO6EHHO B Cayyae C
MrPpOKaMM, KOTOPbIE OYEHb XOPOLLUO YMPaBAAKTCA C KPYMHbIMM 6aHKamu. Tak, fdaxe
€C/IM OHM OTAAT OMMOHEHTAM MHOXECTBO MEJIKMX MOTOB, KO3MhhMUMEHT 3Kcuecca
6yAeT MMHMMa/bHbIM, OJHAKO ACMMMETPMA TaKOro pacrnpejesieHus pesyibTaToB
NpMBEAET K 3aBbllEHHbIM OLIEHKaM pUCKa 6aHKpOTCTBa.

TUn UrDbI MoaxopAwasn OwnbKa HopMmaibHOro
P ®opmyna pacnpepeneHus
JIMMUTHBIM K3LW HopmManbHoe pacnpegenexve HesHaunTenbHas
o CywecTtBeHHas
TypHUPDI MpAamou pacuet yal
(NepeoueHeHHble 3HA4YEeHMA)
Be3IMMMUTHBIM KoL HopmanbHoe pacnpegeneHue He3HauuTenbHasA

Hy»HO 3anoMHUMb

L] MO[I,eﬂb pH1CKa 6aHKp0TCTBa AaeT UeHHble npegcka3aHMA O HallnX WaHCaxX NoTeEPATb
BCe AeHbr'1 npu 3a4aHHOM CTapTOBOM 6aHKponne. B ocHoBe Moaenn nexut
NpeanoJioXKeHMe, YTO Mbl 6ECKOHEYHO O/ITO Y4aCTBYEM B OAHOM Urpe C U3BECTHbIM
pacnpegeneHmem ncxoaos.

e JCKyCCTBEHHOE yaeprkaHuMe 6aHKpo/i/la Ha OAHOM YPOBHE BeZeT K HEMUHYEMOMY
GaHKpOTCTBY.

e [lony6aHKpOa/Ibl OKa3blBAlOTCA BeCbMa MNONE3HbIM MHCTPYMEHTOM AN ObICTPbIX
OLEHOK Be/IMYMHbI GaHKPOJ11a, COOTBETCTBYHOLLENO 3aaHHOMY PMCKY 6aHKpOTCTBa.

e /lna pacyeTa puCKa OAHKPOTCTBA NPU HOPMaJbHO pacnpeaeneHHbIX MCxoaax
cnepyet Ucnosb3oBatb dopmyny 22.4.

e HekoTopble pacnpegeneHua (Hanpumep, TYPHMPHbIE) HEeNb3A aHa/M3MpoBaTb C
MOMOLLbI0  (POPMY/bI AN HOPMAJIbHOTO pacnpefieNieHns M3-3a MPUCYLLEN WM
acMMMeTpun. B 3TOM cnyyae cneayeT oueHMBaTb PUCK GAHKPOTCTBA HaMpsMyto,
yepes ypaBHeHue 22.2.



Fnaea 23
[lo6aBnaeM HeonpegeneHHocTb: PUCK  6GaHKpoTCcTBa  Npwu
Hen3BeCTHbIX BMHpeﬁTaX

MpeacTaBbTe, Kak 6bl10 6bl 340pPOBO, €C/AM Gbl HaZ ro/0BamMM MIPOKOB 3a CTOJIOM
OTOGpaXKanMCb BUHPEMTbI ANSA KaKAoM PYKW/urpbl/ceccun. ECTeCTBEHHO, B KM3HM
TaKOro OXMAaTb He MPUXOAMUTCA, TaK YTO HaM OCTaeTCA JMilb ragatb 06 UCTMHHOM
3HA4YEeHMM 3TOrO K/IOYEBOro rokasatens. Huke Mbl MocTapaeMca CKpecTUTb hopMyy
pUCKa 6aHKPOTCTBA, BbIBEAEHHYI paHee, C Heonpeae/IeHHOCTbIO pacrnpeaesieHus
BMHPEMTOB, KOTOPbIE Mbl MOJTy4YaEM M3 Pa3/IMYHBIX BbIGOPOK.

XoTs Mbl 6yleM paccMaTpuBaTb NMPEUMYLLECTBEHHO MPUMEPbI M3 JIMMUTHOIO MOKepa,
BCE HMKEM3NONKEHHblE (DOPMY/ibl MOXHO 6€3 Tpyaa MNPUMEHWTb U B Be3NMMUTHOM
Xongeme. He ctout, npaBaa, 3abbiBaTb, YTO MOCKOJIbKY BECb HAll aHa/M3 GasmpyeTcs
Ha NpPeAmnoJIoKEHUM O HOPMasIbHOM pacnpesesieHnM, ero HM B KOeM C/yyae Hesb3s
MCNONb30BaTb B TYpHMpaX.

MpeacTaBbTe cebe Urpoka, KOTOPbIM NpoBen 3a cTonamm N 4acoB, UMEET BUHPENT W U
CTaHAApPTHOE OTKJIOHEHMe s. [lepBoe, 4YTO CTOMT OTMETMUTb - CTaHZAPTHOE OTKJIOHEHUE
BbIGOPKM OYEHb ObICTPO CXOAMTCS K CTaHAAPTHOMY OTK/IOHEHMIO reHepasibHOM
COBOKYMHOCTU. [lo3ToMy 3aecb M Janee Mbl ByaeM cuuTatb, YTO S PaBHOCUJIbHO
OTKJIOHEHMIO ANA BCeM wurpbl B uenoM (o). C ApyroM CTOpPOHbl, KaK Mbl YKe
HEO/ZIHOKPATHO MOKasblBa/IM paHee, W He 06/1alaeT 3TUM CBOMCTBOM (T.€. HE CXoamTcA
K UCTMHHOMY BMHPEMTY ), MOCKOJIbKY S ropaszo 60/bLie w.

YT106bI NPOUNIIOCTPUPOBATL 3TO, JaBaMTe 06paTMMCA K NMpOCToMy npumepy. MycTb Mbl
3HaeM, 4YTO AN HeKoero urpoka | = 1 cTaBKa/4ac, ¢ = 12 CTaBOK/4Yac, U Mbl
paccMaTpuBaeM Bbl6oOpKy M3 100 YacoB, rae €ro OMAAEMbIM BbIMIPbIL PaBEH W.
CornacHo npaBuay Tpex CUrM, € 68% BEpPOATHOCTbIO W OKaXKeTCA B MPOMEXKYTKE MeXAy
0 v 200 ctaBKamMM1; a 32% pa3 OH OKaxeTca 6osee 4Yem Ha 1 cTaBKy/4yac OTAaneHo oT
cpegHero 3HadeHuA. CKaxem, Yy Hawero urpoka 6aHkponn coctaenseT 200 cTaBoK.
BnonHe o4eBMAHO, 4YTO pasHMUA ANA pUCKa OGaHKpOTCTBa Mexay oxupaHuem 0
CTaBOK/4ac U 2 cTaBKM/4ac 6osee 4yem Becomas!

0 cTaBOK:
R(200) = 1
2 cTaBKM:
R(200) = e¥0/1% - 0,387%

®aKTMYECKM Mbl MONYYMSIM BECb BO3MOMKHbIM CMEKTP 3HAYeHMM YHKUMM pUCKa
6aHKpoTcTBa (0T 0 A0 1) B nMpefenax BCEro OAHOr0 CTAaHAAPTHOrO OTKJIOHEHWA OT



CpeAHero 3Ha4YeHusa reHepasibHoM COBOKYMHOCTU. Jlarke eCc/iu Mbl BO3bMEM BUHPENTbLI B
0.8 1 1 cTaBKy/4ac, AMCnepcHa HUKyAa He nponajaeT:

0.8 cTtaBkuM:

R(200) = ¢320/1% = 10.84%
1 cTaBKa:

R(200) = ™1 = 6.22%

TakMM 06pasom, nepes HaMuM CTOUT cepbe3Has aunemMma. C OAHOM CTOPOHbI, Mbl
MOXEM MNPUHATb BbIGOPOYHbIE BUHPEMT M CTAHAAPTHOE OTK/IOHEHME 3a JO0CTOBEpPHble
OLIEHKM MOKa3aTesieM reHepasibHOM COBOKYMHOCTU U YKEe Ha MX OCHOBE NMPOBOAUTL BCE
nocneaywowme pacdetol. OAHaKO peanbHOe MaTeMaTM4ecKoe OXuaaHue MOoXKeT
CYLEeCTBEHHO OT/IMYaTbCA OT TOro, YTO Mbl HabalAaeM Jaxe Ha 60/blUMX BblGOpKaXx.
Tak 4ytOo NoOrnMyHee OyaeT caenatb CKMAKY Ha HeonpeaeneHHOCTb MpU  OUEHKe
O’MZIAEMOr0 BbIMIpbIlla M paccMaTpuBaThb pacnpefenieHUe BO3MOXKHbIX BUHPEMTOB, a
He OHO KOHKpEeTHoe 3HadeHue. Caenatb 3TO MOXKHO C NMOMOLLbK HOPMAaJIbHOMO 3aKOHa,
re MaTeMaTMYecKoe OXMAAHWE U CTaHJAPTHOE OTK/IOHEHWE COBMAAAlT C BUHPEMUTOM
M CTAHAAPTHbIM OTKNOHEHWEM U3 BbIOOPKM. B 3TOM Cyyae Mbl CMOXKEM MCNONb30BaTb
(bYHKUMIO pMCKa 6GaHKPOTCTBA B KAYeCcTBE XapaKTEPUCTMYECKOM (yHKUMM, a
npeanonaraemoe pacnpeaeneHne BMHPEMTOB - KaK COOTBETCTBYWLIYI €M (PYHKLMIO
NJOTHOCTH.

CamMoe BpeMs cAenaTtb Mnaysy M 06bACHUTb Hally 3ayMKYy 60/iee MpPOCTbIM S3bIKOM.
CKaXXeM, Y Hac ecTb HeKas Bbl6opKa C BUHPEMTOM W. Toraa mMbl FOBOPUM, YTO MOXKEM
onucaTb KpMBYK HOPMa/bHOMO pacnpeaesieHus C LEeHTPOM B w. [NA Kax4oro w, Mbl
MOXXEM MCNoab3oBaTb (GOPMYJly pUMCKa 6AHKPOTCTBA, KOTOPYK Mbl MCMOJb30Ba/IM BCE
3TO BpeMA ANS BblYUC/IEHUM NPU 3apaHee M3BECTHOM BUHPEMTE. 3aTeM Mbl YMHOXUM
BCE 3HayeHMs 3ToM (OPMYJibl Ha BEPOATHOCTb, YTO 3TO KaXKJ0€e M3 3HaYeHMM ABNSETCS
HALLUMM UCTMHHBIM BUHPEMTOM, M C/IOXKMM MX. BnosHe o4eBMAHO, YTO 3TOT MeToA AaeT
6osiee TOYHble pe3y/ibTaTbl, HEXENW rafjaHus O peasibHOM BUHpeMTe. bonee Toro,
NOAOGHbIE BbIYMC/IEHMA Mbl MOXKEM MPOBOAMUTL AK€ Ha OCHOBAHMM OYEHb CKYAHbIX
JlaHHbIX 06 Urpe M HalluMX pesy/bTaTax.

CTOUT OTMETUTb, YTO €C/IM Mbl Pacno/iaraem Jimilb He6O/IbLIOM BbIGOPKOM (CKaXKEM, B
yacax), Aucnepcusa ANA pacnpefenieHus BUHPEMTOB 6y4eT OrpoOMHOM, a 3TO, B CBOI
oyepefb, CU/IbHO NOBAMAET HAa TOYHOCTb 3HAYEHWMM (DYHKLUMKM pUCKa GaHKPOTCTBa.

/laBaiiTe 3a4a4MM NapaMeTpbl HalLen MoAesN.
HekuM urpok o6nagaeT 6a3om B N pyK C BAHPEMTOM W M CTaHAAPTHbIM OTKJIOHEHMEM 3a

pasgavy s. Ero 6aHkposnn coctaBnsietT b. TakMM 06pasoM, ero puck 6aHKpOTCTBa AS
3a/laHHOr0 BUHpPENMTa COCTaBAAET:



—2wb
52

R(w,b) = exp(—-)

—2wb
f(x) = exp(——)
CTaHAapTHas owmrbKa A1 BbIGOPOYHOro BUHPEMTa TorJa paBHa:

o, = s/NN

[Ana Habnoaaemolr BbIGOPKM (Mbl MpeanosiaraéM €e HOPMaJlbHOCTb) MOXKHO 3ajaTb
(PYHKUMIO NIOTHOCTM BEPOATHOCTU C OXUAAHMEM W U CTaHAAPTHLIM OTK/IOHEHUEM Oy,

—(x— W)2>

20,2

1
p(x) = (GWT%)GXP<

Ucnonb3ya ypaBHeEHME 22.3 NoayyYaem:

<v(x) >= foov(x)p(x)dx

JTO ypaBHEHME TpebyeT B3ATME MHTErpasia Ha NPOMEXKYTKE OT -00 [0 +00; O4HAKO Mbl
3HaeMm, 4TO opMmysa puUCKa GaHKpPOTCTBA [/ BUMHPEMTOB C/ieBa OT HyAs Bcerja
NPUHUMAET 3HayeHue paBHoe 1. 3HauMUT, Mbl MOXKEM PasbMTb ITOT MHTErpan Ha ABe
yactM: ot 0 go oo, rae yHKUMA pUCKa GAHKPOTCTBA YMHOXKaeTcA Ha QYHKUMIO
MJIOTHOCTM BEPOATHOCTU, MJOC (PYHKUMA NIOTHOCTM, OnpeAeNieHHas Ha MHTepBase OT
-0 a0 0 (3aecb Mbl MpPOCTO MOJIYyYUM BEPOATHOCTb TOrO, YTO HAW BWUHPEWT
oTpvuaTeneH).

e}

<v(x) >= < exp (%) exp (LVV)Z) +p(w<0)

1

Gwm>-]; 20_wz

nOCﬂe,D,HMﬁ Y/feH - camad BarKHAas OCOBEHHOCTb 3TOM CbOpMyJ'IbI. OH q)aKTMLIeCKM
OoTpaxKaeT Heonpeae/IeHHOCTb 3Ha4YeHUA MUCTMHHOIo BMHpel‘/‘ﬁa, a TaKXe 4YTO HMKaKOM
6aHKp01'III HE Ccnacet MUrpoka oOT 6aHKpOTCTBa, eCc/iu OH HUMeeT oTpuuaTesibHoe
OXnaaHne B uUrpe. JTa BEPOATHOCTb, KakK Mbl MOKa*XeM HUXKe, HanpAMYK0 CBA3aHa C
HeonpeaeneHHOCTbO NapaMeTpa Oy. YEM 60nbLIe ancnepcuma, Tem 60/bLIe LaHCbl, 4YTO
peaanblﬁ BMHpeﬁT HUXKE HYA. bonee Toro, pPUCK 6aHKp0TCTBa ANA NoNOXKUNTENbHbIX,
HO MEJIKUX BMHpeﬁTOB, TaKX€ OKa3biBaeTCA B€CbMa 3HA4YMNTEJIbHbIM.

Takke Tenepb MOXHO O6BACHWUTb WM MNPUUMHY, MO KOTOPOM Mbl MCMOJIb30Ba/IM
HOpMa/lbHOe pacnpeaeneHue AN Bbl6OPKM BMHPEMTOB: MOCKO/bKY (POpMy/ibl pUCKa
6aHKPOCTBA M HOPMAJIbHOrO pacnpeeneHus cofepraT 3SKCMOHEHTbl, Mbl MOMXKEM
YyNpOCTUTb NOJIyYEHHOE BblilLE YpaBHEHME!



1 ® —2xb —(x — w)?
<0W\/H> fo exp ( 02 ) P <Twz> dx + p(w < 0)

1 o —2xb X% — 2xw + w?
f exp — dx + p(w < 0)
0

o? 20,2

2 O_%v 2
0 X“—=2x|2b=% —w|+w
o) :
exp| —
0

OwV2T 20,2

dx + p(w < 0)

2
MycTb U = ZbZ—‘;’ —w, Torga:

< 1 >J‘°° < (x+u)2+w2—u2>d +p(w < 0)
exp | — X w
owV2r/) Jo P 20,,* P

1 ® (x — (—u))? w? —u?
<me> J;) exp(— W)exp (—TWZ> dx + p(w < 0)

BTopas 3KCNOHEHTa He 3aBMCHT OT 3HAYEHMM X, TaK YTO Mbl MOXKEM BbIBECTU €€ M3-N0oJ
3HaKa MHTErpasa - MOJYyYMM KOHCTAHTY, YMHOMXEHHYK Ha (PYHKUMIO HOpPMasbHOMo
pacnpeaeneHus:

2 _ .2 1 o 2
exp <_W20W;1 ><GW\/E>fo exp(—%}dx+p(w< 0)

CaMoe BpeMs caenaTb naysy M HEMHOrO MOroBOPUTb O HOPMAaJIbHOM pacrpeaefieHuu.
Kak Bbl MOXeTe NOMHMUTb, B TPETbEN IN1aBE Mbl BBE/IU C/EAyHOLLEE OnpeaeieHne:

B(z) = 1 (* z?
@=7=] ew-3)

foez- HOPMMPOBaHHAA Z-OUEHKa BEJ/IMYNHDI X.

®(z) HasbiBaeTcA (yHKUMEN pacnpefefieHus U npeacTaBaAseT coboM nowaib Mnoa
rpacMKOM HOpPMa/sIbHOrO pacnpefeneHus C  oxuaaHmeM O M CTaHAAPTHbIM
OTKJIOHEHMEM 1 C/ieBa OT 3HAYEHMA X.

Ecnu 6bl rpaHULbl MHTErPUPOBAHUS 3TOM (DYHKLMU GblIM OT -CO [0 00, TO OHa 6bis1a Gbl
paBHa eamHuue. OgHaKo 34ecb Mbl paccmaTpmBaeM npegenbl ot 0 Ao ©0. 3TO 3HauwMT,
4YTO OHa paBHOCMJIbHA (YHKUMKU pacnpeneneHua ANA zZ-OueHKu -u/ow, uam (w —

2

O, v
ZbG—VZV)/ow. 3HayeHue noay4YeHHoOU YHKUMM MOXKHO MOJlyYMTb M3 COOTBETCTBYIOLIMX
Ta6/1MU,



B ntore nmeem:

w2 — u2
exp <— —2> (®(—u/ow)) + p(w < 0)

20y,
4 2
w? —u? w? — (4b? G_th - 4bWG_V2v +w?) o2, 2bw
— = _ s o = (2b%2 = —
20,2 20, o* o2
, 0w 2bw

exp(2b P 7)(613(—u/0w)) +p(w<0)

OcTanoch NPOU3BECTM NOC/IEAHEE YNPOLLEHME:
2 2
RoRU = R(w, b)exp(2b? Z—Y)(CI)((W —2b Z—‘g’)/cw)) + O(—w/oy) (23.1)

310 U 6yaeT Hawen OpMYJIOM ANA pacdeTa puCKa 6aHKpOTCTBa B YC/I0BMAX
HeonpeaeneHHocTH (RoRU). dakTMuyeCKkM, OHa COAEPKMT B ce6e 4 pasHbIX YlEHa.

MepBbit - R(w,b), pWUCK 6GaHKpPOTCTBAa MNpU HOPMA/IbHOM pacnpeaeneHnm ans
Hab/loAaeMoro BuHpeWTa. BTOpoM - 3KCMOHeHTa OT KBagpata 6aHKkpossia M
CTaHAAPTHOTO OTK/IOHEHWUSI AN BMHPEMTA M MIrpbl B LEIOM. TpeTuh - YHKUMS
pacnpegenenus, 3aBucAWAn OT w, 6aHKposna b, a TakXKe CTaHAAPTHbIX OTKIOHEHWM
ana  oboux pacnpeaeneHui. [onyyeHHoe npousBeaeHUe W ByaeT  ABNSATHCS
B3BELUEHHbIM PUCKOM 6aHKPOTCTBA AJIA MIrpoKa C MOJIOKMTENIbHbIM BUHPENTOM.
MocnegHut uneH - YHKUMA pacnpeaeneHus Ans  OTpuuUaTesIbHbIX BMHPEMTOB,
YMHOXEHHaA Ha pUCK 6aHKPOTCTBa B TAaKOM Cay4dae (oH paBeH 1 nan 100%).

Huke Bbl MOXKeTe HaMTU rpacmKM C HEKOTOPbIMM pacyeTaMMu Aasi 06blMHOM (hopMy bl
6aHKkpoTcTBa (ROR), a Takke (popMy/ibl, YUMTbIBAOLWEN HEONpPeAeNeHHOCTb BUHPEMTA
(RoRU):
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PucyHoK 23.1. PUCK 6aHKpPOTCTBa M BUHpPeMUT (6aHKpoan: 100, oTknoHeHue 10)
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PucyHok 23.2. PucK 6aHKpOTCTBA M BUHPeMT (6aHKpoan: 300, oTknoHeHue 10)

MpumeyaTesbHO, 4YTO KOrjga HeomnpefesieHHOCTb BMHpEMTa BbICOKA (MasieHbKas
BbloOpKa), RORU apaeT oueHKy 6aHKkpoTcTBa MeHee 100%, gaxke ecimM pacCMaTpuBaeTCs
MMHYCOBOM MIPOK. ITO NMPOMCXOAMUT M3-3a HEHY/IEBOM BEPOSATHOCTU «YE€PHOM MOJIOChI»,
KoTopas CbeAaeT B LIe/IOM MOJIOXKUTENbHbIM BMHPEUT - a B TakoM csiydae RoR Bcerga
6yAeT MeHblLE eUHMLbI.

dopmyna ana pacyetra RoRU ABnAetca OT/MYHBIM  MHCTPYMEHTOM [AJ1IA  OUEHKMU
HeonpeaeNneHHOCTH, KoTopas MNpuCylla BMHPEMTAM MIPOKOB, OHA MO3BOJISET BBECTM
YUCNIEHHYIO NOMNPABKY HAa AAYHCBUHI .



KoHeyHo ke, nonyyeHHas opmyna KaxeTcs ropaszio 60/1ee CNOXKHOM Mo CPaBHEHMIO C
TEMM, YTO Mbl BbIBE/IM B NpeablayWwmx rnaBax. Ho MMeHHO 3Ta YepTa Mo3BOsEeT el
HMBE/IMPOBAaTb CKJIOHHOCTb MIPOKOB MpPUMNMCbIBaTb ce6e 60/1e€ BbICOKME BMHPEWUTLI W,
KaK cneactesue, NpoM3BoauTb 60a1ee NpaBAoNoA00OHbIE NPOrHO3bl.

HecKkosbko c/108 0 BHEWHUX d)aKmopax

BO/IbLUIMHCTBO MIPOKOB MEPEeOLEHUBAIOT CBOM MCTUHHBIM BUHPEMT NpM pacyeTax pucka
6aHKPOTCTBA, M 3TOMY €CTb HECKOJIbKO MPUYMH.

1) BeseHne B Havasie Kapbepbl - UIPOKM, Yel MyTb B MOKEpPEe HAYMHAETCA C COTHM-
ZPYroM BbIMIPaHHbIX A0JI1apoB, C 60/blUEN BEPOATHOCTbIO BEPHYTCS 3a CTO/bl. MU
HaAo60pOT - €C/IM Ball 6aHKPOJI1 3aMETHO Mopejen y:Ke Nnoc/ie NepBoi CECCMU, Bbl BpAS
/M CHOBA 3amnycTMTE MOKEPHbIM KAMEHT. M XOTA B pedKMX C/lyyasx ycrnex B Havane
Kapbepbl 3aBMCUT OT CMOCOGHOCTM BbIMIPbIBAaTb B /JO0JIFOCPOYHOM MNEPCNEKTHMBE,
HEBO3MOXHO MIHOPMPOBaTb TMIAHTCKYK POJib AMCMEPCUMM B OLIEHKE CBOMX MEPBbIX
pe3y/bTaToB.

Ecan Bbl MOCMOTpUTE Ha BbIOOPKY M3 BCEX MIPOKOB, BbiWweAwMX B MJOC nocie
HECKOJIbKMX NMPOBHbIX CECCUM, BONBLUIMHCTBO M3 HMX OKAXKYTCA MPOCTO pbi6oM, KOoTopas
yZla4HO NpoKaTu/ach No AMCNEPCUOHHOM ropke. Takue MrpokM NoYTM HaBepHAKa GyayT
CKJIOHHbl MCMOJIb30BaTb MCTOPUYECKUE (M M3PAAHO pa3ayTble) BUHPEMTbI ANS OLEHKM
CBOMX HaBblKOB. OcCo6eHHO ApKO 3TOT 3deKT BblpaxKaeTcsas Ha MpuMMepe Tex, KTo
BCepbe3 MOAYMbIBa€T O Kapbepe MOKepHoro npodeccuoHana - Bedb Yaule BCero o
TaKOM BO3MOMHOCTM JIOAM HAYMHAKOT 33JyMbIBAaTbCA MOC/AE MPOAO/TIKUTENBHOIO
ancTpuKa, KOTopbIM peAKo OTpaXkaeT peasibHOE M3MEHEHUE B A0/IFTOCPOYHOM BUHPEMTE.

2) 3ro - NnoKep HEBO3MOXKHO NpeACTaBMTb 6€3 CAMOMHEHMA U 3ro. MHOIME UIPOKM YiKe
ycnenu BHYWMTb ce6e MbIC/Ib O MPEBOCXOACTBE HaJ MOJIEM M BPEMEHHOCTU CBOMX
HeyAay. XoTA 3a4acTyld NPUUMHOM ABNAETCA KaK AAYHCTPUK, TaK M MPOCTO HU3KMM
YPOBEHb MIpbl.

3) Ae3nHdopMauma - NOKepHbIM MUP NepeHachblileH MHpopMaumen, KoTopas beTcs
PEKOM KaK M3 (hOpyMOB, TaK M KYpHasoB, MPOrpamMm Ha TeneBuAeHuu U T.n. Mpuuem
HMKTO HE MeLUaeT UrpPOKaMm 3aBblliaTb BMHPEMTbI, YTOGbl HE TEPATb /ML Nepej CBoeM
ayauTOpUEN, MOCKOJIbKY He CyLIeCcTBYeT peasibHOM BO3MOXKHOCTM OMPOBEPrHyTb MX
cnoBa.

Kpome TOro, 60/bLUIMHCTBO KHMI O MOKEpe CTapaTe/ibHO YKJIOHATCA OT OTBETA Ha
BOMPOC O peasibHOM OLEHKE [0/r0CPOYHOro BMHPEMTA B Pas/IMyHbIX Mrpax. BmecTto
3TOro YuTaTeNAM NpeasiaraloTca B3ATble M3 Bo3Ayxa UMdpbl Hanogobue «5 61alHIoB
3a 100 pyK», KOTOpble HMKaKMM 00pa3oM He OTpakaloT MpeJAnoJiaraeMoe CTaHAapTHOe
MaTeMaTHYeCcKoe OXMAaHUE A1 HAUYMHAKOLLIMX MIPOKOB.



4) POCT CNIO’KHOCTU MIpbl - Mbl NPUBbIKJN MCNO/Ib30BaTb CTAaTUCTUKY ANS TOrO, YTOOLI
npeAcKasaTb CBOM 6yayluue pesyabTaTbl HA OCHOBaHUM COBbITMIM M3 npoluioro. OAHAKo
UIrPbl MEHAIOTCA, CTAHOBATCA cloXHee. OAHM BMAbI NOKepa YCTynawT MECTO APYruM,
60Jiee Nony/sApHbIM, KOJIMYECTBO pPblbbl HEYK/IOHHO COKpallaeTcsA, O6LMIA YpPOBEHb
urpbl pacteTr. Bce 3To pgenaetr cTaTUCTMYECKUM <«B3rnsg B 6Gyayulee» MeHee
AOCTOBEPHbIM, YEM HaM Obl TOFO XOTE/I0Ch.

/Wb HEMHOrue U3 UrpoKoB, OCOBEHHO M3 TeX, KTO MOTPaTU MHOIMO BPEMEHM Ha
M3y4YEHME U pELLUEHUE NOKepa, FOTOBbl MPM3HATb, YTO B KOHEYHOM CYETE OHM eABa /U
CNoCco6Hbl No6MTb perK. bonee Toro, He 6yaeT 6G0MbLIOM OLWMOGKOM CKasaTb, 4YTO
YHMBEpPCaA/IbHbIM CBOMCTBOM BCEX WMIPOKOB B MOKEpP ABNSETCA NEpeoueHKa CBOMX
CrnocobHoCTEN.

Ewe oaHMM haKTOpOM, M3-3a KOTOPOro pacyeTbl pMCKa 6aHKPOTCTBA YacTO YXOAAT He B
TY CTOPOHY, ABAAKTCA perynspHble KawayTtbl. Kak Mbl OTMETUAM Bbilwe, 6aHKpPOA, M3
KOTOPOro M3bIMaeTCA OOJIbLUMHCTBO BbIMFPaHHbIX AEHer, Bceraa MMmeeT oueHKy RoR
6G/IM3KYI0 K eauHumLe.

OaMH M3 aBTOPOB 3TOM KHUIM ABASETCA NPOhEeCCHMOHA/IbHBIM UIPOKOM, a 3TO 3HAuMT,
YTO Yy HEro ecTb pacxozbl Ha MMOTEKy, eay, oAexay u T.n. Koraa Mbl rOBOpUM O
BUMHpPEMTaX M GaHKPOM/Max, Mbl MOJpa3yMeBaeM, 4YTO BCe (M/IM, MO KpamMHeW Mepe,
60/1bllasA YaCTb) BbIMFPaHHbIX HAMM JIEHEr OKa3blBAlOTCA Y HAC Ha pyKax, 6e3 KaKux-
m60 Bbl4eToB. OHAKO 3TO He BCeraa Tak.

HayHeM c Toro cakta, 4yto, cKakem, B CLUA Bce foxoAbl OT MoKepa o6aaralTcs
Haslorom no ctaeke 30% mau 6o/iblue (B 3aBUCUMOCTM OT BEJIMUMHDI BbIMIPbILA). TakMm
06pa3oM, yxe TpeTb Hallero BMHpeMTa o6fA3aHa MCNapMTbCH, €C/IM Bbl HE XOTUTE
KOpoTaTb Bpema B 6/MKaMLLIEN TIOpbME, a HE 3a CTO/IaMM.

[anee, noa TEPMMHOM <«BaHKpOAN» cneayeT NOHUMMATb KOJIMYECTBO AEHer, KoTopble
Mbl MOXKEM MO3BOJINTb Ce6e NpomurpaTb B MOKEP 3a KOHKPETHbIM CTOJIOM HA KOHKPETHOM
mmuTte. Hanpumep, Bbl perynsp B JIMMMTHOM Xxongeme 3a ctosoamum $20-540 ¢
6aHKkposiom $12,000 - B Teopuu Baw 6aHKposn coctaBsifeT 300 60/blMX CTaBOK.
OJHaKo He CTOMT 3abblBaTb, YTO AAYHCTPUK Ha $6,000 BnosiHE MOKET 3acTaBMTb Bac
3a4yMaTbCA O CMYyCKe Ha JIMMMUT HUXe (0O YeM Mbl elle MoroBOpMM B ClieAyHLmMX
rnaBax), M B TAaKOM CJly4ae Yy Bac OCTaHeTcs «Bcero» 150 60/blMX CTaBOK Ha TEKYLLMM
JIMMUT. B c/ilydae npourpbiwa 3TMX AEHer Bbl HE OKaxeTecb «BaHKPOTOM», MOCKOJIbKY
Ball 6GaHKPOJI He nponageT MoOJIHOCTb; HO 6bl10 6bl  KpamMHe HEeNOrnyHo
paccMaTpuBaTb NepcnekTmey notepu Bcex $12,000 Ha nnmute $20-$40. ITO 3HAUMT,
YTO BaW peasibHbld PUCK 6GaHKpOTCTBA OyAeT CYMMOM PMCKOB Npourpatb
onpefeneHHble CyMMbl ieHer Ha pasHbIX IMMMTax.

B-TpeTbux, npogeccuoHanbHbIM MIPOKaM B MOKEP TOXE HYXKHO MJaTUTb 3a eay M
UNbe - NOJO6HbIe eXeAHEBHble pacxofbl B CyMMEe AaloT MOLUHbIA OTTOK AeHer u3
6aHKpOJINa, M JOJIKHbI PaCCMATPMBATLCA KaK (haKTop, CAepkMBatOWMI Ball BUHPEMT.



Jlaxke Te, KTO He cuMTaeT cebs npodeccroHanaMu, pesKko nepesogAr B 6aHkpoan 100%
CBOMX BbIMrpbilleM 3a cTosaMu. Kak npaBmno, 3aBeTHble 6/1alMHAbl M3 BUHpPEMTa
NpeBpaLlaloTCa B OTMYCK HAa MOpE, YKpaLleHWs MK NIa3MEHHbIE Te/IeBM30pbl.

EcTb MHOXECTBO CMoOCO60B paLMOHANIbHOrO M3bATMSA JAEeHer M3 6aHKpoasia Ans
(b1HaHCHpOBaHMA CBOMX TEKYLMX pacxofoB (6yab To eaa uam ovepeaHo Rolex), Ho
Mbl MPeAnoYMTaEM, BO3MOXKHO, Hanbosiee NMPOCTOM M MOHATHBIM M3 HWUX: naaTuTe cebe
onpeAeneHHylo «3apnaaty» B 4ac, HO MNPV 3TOM He 3abblBalTe YMeHbluaTb CBOM
BUMHPEMT aKKyparT Ha 3Ty e Be/IMUMHY.

TakoM noaxos MOXKET Bbi3BaTb CMpaBeAJ/IMBOE YAMBJIEHUE Y HEKOTOPbIX M3 HalUMX
yutatenen. Kak MOXKHO 8blqUmMamses c80U pacxodbl U3 suHpelima? Ymo ecnu mol
BuUHpelim 8 MOYHOCMU NOKpbiBaem pacxoodbl, U HU4e2o 60/bwe He ocmaemcsa?

leno B ToOM, YTO €C/IM YUCTbIM BUHPEMUT KaKOro-/IM60 MrpoKa 6/IM30K K Hy/Il0 (MM elue
Xy¥Ke, OKasblBaeTCsa OTpuuaTesibHbIM), €20 pucK b6aHKpomcmsa so3pacmaem Ha
nopsAdoK u 3a4acmyrw Moxkem npubnuxkambca K 100%. OrpoMHoe KOAM4eCcTBO
NpodeCcCcMOoHaNoB yKe ycneno yoeanTbCA B CNpaBes/IMBOCTM TAKOro YyTBEPXKAEHMA Ha
cBoeM npumepe. He Bcerga nogobHasa MpakTMKa 3aKaH4MBanaCb OGaHKPOTCTBOM,
OZHAKO /060N Cepbe3HbiM AayHCBMHI BMOJIHE MOr 3aCTaBMTb MX OTKasaTbCA OT
JIbBMHOM 101 CBOEM O6bIYHOIO A0X0Aa BBMAY HEOOXOAMMOCTU CMyCKa Mo IMMMUTaM.

KaxAapbIM BbIBEAEHHbIM A0/I/1ap YMEHbILAET CTOMKOCTb 6aHKPO/I/IAa K CBMHIaM, MO3TOMY
npy nojcyeTe puCKa 6GaHKPOTCTBA BaM Bcerja cnefyeT PpyKOBOACTBOBAaTbCA He
BuHpelimoM, a Ko/udecmsom OeHe2, Komopoe sJjiusaemca obpamHo 8 saw
6aHkpoin.

Zlna HauMHaLWMX UFPOKOB BCE ELLE C/IOKHEE. B Hayane 3ToM rnaBbl Mbl NpeaoXUIN
METOJ, OLIEHKM p1CKa BaHKPOTCTBA B YC/IOBUSIX HEoNpeae/IeHHOCTU, KOTOPbIM YYMTbIBa
BEPOATHOCTb TOrMO, YTO MCTUHHbIM BMHPEMT WMIPOKa MOI OKa3aTbCA HMXKe
Habogaemoro. [po6eMa MHOMMX «Il0BUTENEM» 3aK/4YaeTca B TOM, YTO OHM
HaYMHaKT OLEHMBATb CBOM PUCK GAHKPOTCTBA MCXOAA U3 BUHPEWMTA, KOTOPbIM LIE/IMKOM
npeBpaLianca B 6aHKpoO.

MpuBeAeEM HECNIOXKHbIM NpUmep. MyCcTb Halll MCNbITYEMbIM OTbIrpan B KasmHo 40.000 pyk
B CBOK /IO6MMYI0 Mrpy C BuHpenMToM 2.5BB/100 M cTaHAAPTHbIM OTK/IOHEHMEM
18BB/100. Ero 6aHKpo// Ha TeKylmMh MOMeHT cocTaBnseT 300 ctaBoK. Ecan Mbl
NPUMEHMM 06€ MMEILMECSH B HaLEM pacrnopsKeHnn HopMy bl pUCKa GAaHKPOTCTBA, TO
NoNyYMMm cregyroulee:

RoRU = 3.67%
RoR (npocTom) = 0.98%

PasHuua Mexay nonyyeHHbIMM UMdpamu He TaKad YK M 6osbwan - Bcero 2.69%; ato
MPOM30W/I0 M3-3a TOr0, YTO €ro pe3ynbTaTtbl OKasa/MCb Ha AMCTaHUMM Tpex



CTaHAapPTHbIX OTKJ/IOHEHMM OT Hy/1€eBOro BMHpeﬂTa. n03TOMy OuUeHKa pHUCKa 6aHKp0TCTBa
HE CHUJIbHO CTpajaeT OT HeonpegeneHHoOCTH.

06paoBaBLIMCb MONMYYEHHOM LUmMdpe, Hall UIPoK cobpasca cTaTb NPodECCUOHANIOM U
3apabatbiBaTb MOKEPOM Ha W3Hb. OH NAaHWpyeT BbIGUMPATb M3 CBOEro BMHPEMTA
npumepHo 1BB/100 exxemecayHo, 4TOGbI KOe-Kak obecneynBaTb Ce65 M 0AHOBPEMEHHO
C 3TMM MNONOIHATb 6aHKpPo/l. OHAKO 3TO peLUEHUE UMEET CEpPbE3Hble NOCeACTBUA:

RoRU = 17.25%
RoR (npocTton) = 6.22%

YMeHbLUEHME peasibHOro BMHpeMTa Ha 1BB CyLlecTBEHHO MOBLICMIO MpeAno/iaraeMbii
pPUCK 6aHKkpoTcTBa. [MoyeMy? C makum BuHpelUmoM y HaAwe20 uU2poKa 6o0/ble
WaHco8 0KA3ambCA MUHYCOBbIM, MNMOCKOJIbKY TENepb OH BCEro B ABYX CTaHAAPTHbIX
OTKJIOHEHMAX OT HYNA.

3anoMHUTE, HeAO0CTATOYHO NPOCTO 6bITb B MJtOCE. BaxXHO NOCTOAHHO HapalMBaTb CBOM
GaHKpOJI, MPUYEM BbIAENATb HA 3TO 3HAYMTENIbHO 60/blle MNOJIOBUHbI BUHpEMTa. B
cnyyae npodeccUoHaNbHbIX UFPOKOB CAEPKMBAOLWMMKM DakTopamm ByayT pacxoabl Ha
XM3Hb, MOAJEP)KAHME CBOEro MMMZAXKA, Moe3aKu, TypHupbl M T.n. OpHako y
npogeccroHasoB €CTb M BO3MOXKHOCTb 3apaboTaTb AOMOJIHUTE/IbHbIE [EHbIM 4Yepes
G3KUHI UJIM CMOHCOPCKME KOHTPAKTbI - 3TU NOTOKM TaK¥Ke cneayeT yumTbiBaTb.

BupmyanbHbili 6aHKpoan

Bce paccyXaeHus Bbille CYXKWAM BarKHOM MNOABOAKOM K HOBOMY MOHATUIO. /JlaBaiTe
HEMHOr0 MOroBOPUM O BUPMYAJ/IbHbIX 6AHKPOJIIAX, BEAb Mbl HMKOTJa HE Urpaem B
MOKEP B BaKyyme, 3a4acTyl Yy HaC eCTb AOCTYM K pa3/IMyHbIM MCTOYHMKAM Ha/IMYHbIX, B
TOM 4ucne oT paboTbl B odUCE MM MHBECTMUMM. A 3TO 3HAYMT, 4TOo 6€3 y4yeTa
NoA0GHbIX (hAaKTOPOB aHa/IM3 pMCKa 6GAHKPOTCTBA HE MOXKET CYMTATbCA MNOJHbIM. K
NnpuUMepy, UrpoK co CTopoHHeMn 3apnnaTton B $300,000 B rog o6nazaet ropaszo 6onee
BHYLUMTE/IbHbIM GAHKPOJIJIOM, HEXEe/M TOT, YTO B JaHHbIM MOMEHT HAaxXOoAMTCS Ha ero
cyeTe B NOKepHOM KoMHaTe. C Apyrom CTOPOHbI, AN YesloBeKa 6e3 A0MO/IHUTESIbHbIX
MCTOYHMKOB CpeACTB MOKEPHbIM 6aHKPOJIN ByAeT Ha BeC 30/10Ta.

B 3ToM CBA3M HEO6XOAMMO 3aNMOMHMUTL NPOCTOE NPaBM0: (haKTOPbl, BAMSAIOLME HA PUCK
6aHKpPOTCTBA HE CMMMETPUYHbI. Bbl MOXKETE HEMHOrO NEpPEeoLEHUTb CBOM BUHPEMT, U
3TO BbUILETCA B KaTacTpody, B TO BPEMS KaK €ro e He3HauyMTe/IbHas HeJoOoLEeHKa He
NpMBEAET K CEPbE3HbIM NOCNEACTBUAM, AAKE €C/IM PUCK MOKAKETCA BaM YyTb BbiLLE.

Kpome Toro, MCTMHHaA OLEHKa BEPOSATHOCTM MOTEPSATb BCE [AEHbIM He 3aK/loyeHa B
ofiHOM nuwb dopmyne. Mokep - Aaneko He caMasa CTaTU4Has urpa. HoBble pbiHKM TO
MOABAATCA, TO 3aKPbIBAKTCA, a BMECTE C HUMM MEHSAETCA M CNOXKHOCTb nons. CBoM
BKNaZ BHOCAT M ancCBMHIM, KOTOpble MOATA/IKMBAKOT MHOIMMX MIPOKOB K HEBEPHbIM



peleHnsM B OTHOLWEHMM CBOMX 6aHKPOJIIOB M Kapbep B Lesom. bonee Toro, cam no
cebe ancBMHI ABNIAETCA pe3y/IbTaTOM HEKMX M3MEHEHMI B BalEM OKPYKEHUWU 1 YPOBHE
Urpbl: MHOTAA A/MTENbHBIX, MHOTAA C/yYyalHbIX. Bce 3TO J0/KHO CKNOHWMTL Bac K
MBICIM O TOM, YTO BCerfa /yylle HaKMHYTb HECKO/IbKO JIMIUHMX MpPOLEHTOB K
MOCYMTAHHOMY PUCKY GaHKPOTCTBA, BeAb OMACHOCTb JIMILMTLCA BCerga 6aHKposia He B
NPUMEpP CEpPbe3HEMN, YEM BMPTYaJIbHbIM BbIMIPbILW Napbl COTEH A0//1apOB.

Hy»xHo 3anoMHUMb

e Mbl 4acTo BbIHYXJAEHbl pacCYMTbiBaTb PUCK OAHKPOTCTBA PYKOBOACTBYACH
HETOYHbIMM  OLEHKAMM KJIIOYEBbIX MAPAMETPOB, TaKMX KaK BMHPEUT MU
CTaHZAPTHOE OTKJ/IOHEHME.

e  Mbl MOXEM YaCTUYHO M36aBMTbCA OT HEOMNPeAEeNEHHOCTMU UCMNO/b3yA AoMnyLieHue
0 HOPMaJIbHOM pacnpefeneHnn Hallero BUHpeEMTa.

e ®@opMyna pucka 6aHKPOTCTBa B YCJ/IOBUAX HeONpeAesI€HHOCTU BbIBOAMTCA M3
OCHOBHOM (pOpMyJibl pUCKa 6aHKPOTCTBA C MOMPABKOM Ha OLLEHOYHbIM XapaKTep
MCMO/Ib3YEMOr0 3HaYeHMA BUHPEMTA. Takas MOAE/Ib MOXKET NPUMEHATbCS, Jaxke
€CJIM y BaC Ha pyKax HeT 60/1bLIOM BbIGOPKM.

e [lpyHMMas peleHue O Hauvase Kapbepbl NpodecCUOHaNIbHOrO MrpoKa, Bbl
JIO/KHbl  TPE3BO OLEHMTb CBOM PUCK 6GAHKPOTCTBA M Y4Ye€CTb MHOXKECTBO
CTOPOHHUX (haKTOpOB.



(nhaBa 24
HapalumBaem 6aHkponan: Kputepun Kennm u Bbibop CTo/10B

XO0TS B Hayasie 3TOM KHMIM Mbl CKasaiu, YTO MOCBATUM KaXKAyl CTPaHMULY MOKEpPHOM
MaTemaTMKe, B 3TOW rNlaBe BaC XAET MPUATHOE JIMpUYECKoe OTCTynneHue. Mol
MOroBOpMM 06 MAee, UMEILLEN OrPOMHbIM BEC BO MHOMMX 06/1acTsX NMOMMMO MOKepa -
TaK HasbiBaeMom «Kputepumn Kennm». Bbl 4acTo MoxeTe BCTPETUTb €ro B CTaTbsX O
nopTdesIbHbIX MHBECTUUMAX, BN3KAKEKE M CTaBKax Ha CropT.

B oaHOM M3 nepBblX [/71aB Mbl YKe YMNOMMHA/M AOCTATOMHO LUMPOKMMA TEPMMH
nosie3Hocmb. 34eCb U ganee Mbl bygemM cuuTatb, YTO OH 06O3HAYaeT LEHHOCTb AeHer
C MonpaBKaMM Ha XapaKTep NpeasoXeHHoM cutyaumuu. MocnegHee, noxanyM, Tpedyet
nosicHeHus. MNpeacTaBbTe, YTO BaM Aa/M BbiopaTb Mexay Kynopor B $20 1 Kyniopoi B
$10. KoHeuHo e, Bbl BbiGEpeTe Ty, Yel HOMMHaN 60Jiblle - B BalUMX I1a3ax LLEeHHOCTb
(To ecTb CyObBEKTMBHaA NoJIe3HOCTb) ABajauaTv Aonnapos Bobiwe. OgHaKo B ciy4ae ¢
nonyyeHuem 3gecb u cemyac $500.000 1 MoHeTKoM Ha $1.000.000, BbIGOP HE CTOJb
O4YeBMAEH, MHOrMe Obl NpearnoyYsiM He pUCcKoBaTb. [lpuUMHA KpoeTcA B 3aKOHe
y6biBatoLLeN NpeaesbHOM MONE3HOCTM - NATLCOT ThICAY YXKe AOCTAaTOYHO BHYLUMTE/IbHASA
CYMMa, M elle CTONbKO e BpA4 /M CcAenalT Hac ropasfo cyacTiMBee, OCOOGEHHO
YyUYMTbIBAsA TOT (paKT, YTO a/IbTEPHATUBOM ABNAETCS BbIMIPbIW HYAS A0NIAPOB U HYNS
LLeHTOB.

Bce 3TO A0MKHO HAaTOMIKHYTb BAaC Ha MbIC/Ib, YTO B TEOPUM Mbl MOXKEM BbIBECTM HEKYIO
@PYHKYUIO nosie3sHoCcmu, B KOTOPOM 6bl KaxkAoe 3HayeHWe GaHKpos/la X COOTHOCMJIOCh
C HeKoM nonesHocTtbto U(x). bonee Toro, ata pyHKUMA 6bl1a 6bl CTPOro MHAMBUAYA/IbHA
W obnagana 6bl cneayrlmMMmM CBOMCTBAMMU:

e HE/IMHEMHOCTb - PasHblM MpUpaLLEHUAM GaHKpPOJ/I/la COOTBETCTBYIOT pasHble (M
Jla/IeK0 He JIMHEMHbIe) NpUPAaLLEHUs MNOJIE3HOCTU; TaK, MWIIMOHEp 6yaeT
ropasgo MeHee paj HaMJEeHHOMY J0/1apy, YEM YE/IOBEK, KMBYLUMM 6€3 AeHerT;

e HEmnpepbiBHOCTb - 3TO XOTb M HEMHOro YMpoLIeHHOe NpeAacTaBieHue (Bedb

A€Hbrn - BeJIM4MHa [AUCKPEeTHaA, HEBO3MOXHO MMEeTb Jojislap U OJHY
MUNMapAHYHO €ero 4actb, HaanMep), HO B p€a/ibHOCTM OHO HWM Ha 4YTO He
B/IMAET;

e BO3pacTaeT Ana Bcex 3HayeHuA X > 0; TO eCTb Mbl HUKOrga He 3aXOTUM MMETb
6GaHKpPOJ1/1 MEHbLLErO pa3smepa.

MpeacTtaBbTe, 4YTO HAM npegnaralT cTaBky B. Toraa cywectByeT HEKOe KOJIMYeCTBO
AeHer X, 4yto nonesHocTtb U(X) paBHa none3HoCTU pesysbTata cTtaBku, <U(b)>, rae b
O3HayaeT pas/IMyHble UCXoAbl CTaBKM B. [ANA o4eHb MaNeHbKMX CYMM, 3HayeHue X
MOXeT OKa3zaTbCA O4YeHb 6/IM3KO K <B>, NOCKO/IbKY MONE3HOCTb HAaYyMHAaeT BeCTu cebs
JMHEMHO NpPU HEBONbLIMX 3HAYEHUSX MEepeMeHHbIX. OAHAKO ec/iuM Mbl BO3bMEM
noabpacbiBaHME MOHETKM 3a MWJ/UIMOH [0/1apoB, HaBEPHSKA HaMAeTcs Takoe
3HayeHue X, KoTopble 6bl OTpPaXkasio peasibHyH LLEHHOCTb TaKOM CTaBKM A/1s Hac.



lMpumeyaHue om nepesod4vuka: ®akmu4ecKu, asmopbl 2080pAM O C/1eCYIOWEM.
[Mycmb Ham npedsazarom NOOKUHYMb MOHEMKY 3a MuJiJiuoH doanapos. Open -
MUJIZIUOH HaW, pewkKa - Hu4ye20 He noay4aem. OxxudaHue makol CmMasKu pasHo
$500,000. Tem He MeHee, o04eBUOHO, oxudaHue 8 $500,000 He pasHo
nosesHocmu om noJsydeHua $500,000 HaNUYHbIMU, MAK Kak onpedesieHHbill
npouyeHm pas Mbl He noJly4UM Hu4e20. To2da ecmb HeKasa cymma X (BO3MOXKHO,
Mbl ydosiemsopumca u $350,000 cpasy), nosne3Hocms Komopoli 6bl 6biia
pasHa noJsie3HoCMuU O0m 0Kudaemo20 Bblu2pbilua Maxkol cmaskKu.

Kputepuit Kennu nomoraet HauMTM TaKylo (DYHKUMIO MONE3HOCTM, KOTopas
ONTUMM3UPYET TEMN poCTa GaHKpoana. PaboTy 3TOro npuHUMNa MOXKHO OObACHUTb
cneagywolwmmMm o6pasom. Kak Mbl MOXEM MAKCMMM3MPOBATb CBOE OXMAAHUE C
MMEIOLMMCS 6aHKpOIoM? ECTECTBEHHO MOCTABMB BCE AEHbIM Ha Kakoe-TO CobbiThe,
KOTOpOE MMEET MOJIOKUTE/IbHOE MaTemaTUyeckoe oxmAaHue. OAHAKO eC/iiM HaM He
NnoBe3eT, MU Mbl NPOUTPAEM, Ha CNEAYHLWY CTaBKY HaM MOMPOCTY HE XBaTUT AEHer.
3HAYUT, MMEET CMbIC/I MAKCMMM3MPOBATb HE OXMAAEMbIM BbIMIpbIll B A0/AJapax, a
dyHKUuMo nonesHoctn Kennu, U(x) Ans KaxAOM CTaBKM - TaK Mbl CMOXKEM HaMTH
6anaHC MexXay PUCKOM M HapawuBaHMeM 6aHKponsa. He BpaBasAcb B AMLIHME
noApPO6GHOCTH:

U(x) = ln x

3aMHTepecoBaBLUMECA YMTATENIM MOTYT MPOYUTaTb O TOM, NoYeMy (PYHKUMA NOJE3HOCTH
Kennu BbIrnagutT MMEHHO TaK, B 060K XOpPOLIEN KHUXKKE O (PMHAHCOBOM MaTeMaTMKe.
PelleHus,  MaKCMMM3MpPYKOLLME  3HAYEHUS  3aZaHHOM  (YHKUMM  NOJIE3HOCTU
YAOBNETBOPAIOT Kpumeputo Kennu, vnn nonpocty cnepywt cmpameauu Kennu. Y
3TOM CTPATErmMm eCTb HECKOJIbKO BaXKHbIX 0CO6EHHOCTEMN:

e OHa MaKCMMM3MpPYEeT cCpeAHee 3HayeHue 6GaHKponna nocae  3afaHHOro
KOJIM4YecTBa COBbITUM;

e OHa MMHMMU3UPYET CpeaHee Bpemsa, TpebyemMoe ANA AOCTMXKEHMA 3aZaHHOro
pa3mepa 6aHKpoNa;

e o06pa3yeT /ior-HopMasbHOe pacnpeaeneHue 6aHKpoinoB (norapMdmbl  BCEX
BO3MOXHbIX 3HAYEHMIM 6AHKPOJI/Ia UMEIOT HOPMaJIbHOE pacnpesesieHne).

Mprmep 24.1

B kayecTBe npvmepa pacCMOTPMM MIpoKa, KOTOpbIM CTaBMT Ha crnopT. EMy nosessno
OTKPbITb HEKyl MoJesib, KOTopasa Bcerjga Mno3BoasfeT emy Jenatb CTaBKU C
npeuMyLLecTBoM B 3% (nocse ydyeta KOMMCCUMM ByKMeKepa). To eCTb OH BbiMrpbiBaeT
51.5% pas, a npourpbiBaeT Bcero 48.5%. Ckaxem, Bbinnatbl genatotca 1 K 1. lNyctb ero
6aHKponn coctaBndeT $5000, U OH MOXKeT CTaBMTb JID60€ KOo/IMYecTBO AeHer. KakoM
pasMep CTaBKM 06ECNEUYNT HaLLEMY MIPOKY MAaKCMMaJIbHO BbICTPbIM POCT GaHKpoia?



Y106blI OTBETUTbL 3TOT BOMPOC HEOGXOAUMO MAKCMMM3MPOBATb (DYHKLMIO MONE3HOCTU
Kennu. Ecam Hal repoM CcTaBUT X A0A1apoB, TO Bcerga 6yaeT NpoMcxoAmTb OJHO U3
JIByX co6bITMi: 51.5% pa3 ero 6aHKponn BbipacteT Ao (5000 + x), a 48.5% pa3s ero
oT6pocHT o yposHa (5000 - x).

<U(x)> = 0.515(ln (5000 + x)) + 0.485(Ln(5000 - x)).

Mbl yke He pa3 noKasblBasiM, KaK HYXHO HaxoAMTb MaKCMMaJslbHOE 3HayeHue (PyHKLMU
B NMOAOGHbIX C/yYasX - AOCTATOYHO JIMLb B3ATb NEPBYO NMPOM3BOAHYHO:

0.515/(5000 + x) - 0.485/(5000 - x) =0
x =150

TakMM 06pasoMm, ONTUMa/IbHbIM pa3Mep CTaBKM C 3% nepeBeca (pakTMYECKM paBeH 3%
6aHKpo/INa Hawero Urpoka (Npu yC0BMK, YTO BCE BbIMJaTbl MPOM3BOAATCA U3 pacyeTa
1 K 1). O4eBUAHO, YTO B C/lyyae BbIMrpbllla NEpPBOM CTaBKWU, B C/eAyHOLIMMA pa3 OH
BNIOXKMT B MaTy 3% oT $5150, B ciyyae npomrpbilia - 3% ot $4850 u Tak fanee.

MocKo/MbKY 3Ta KHMra He 3aJyMbiBaslaCcb KaK obuiee nocobme no asapTHbIM MIpaMm,
371eCb Mbl M 3aKOHYMM Hall HEBGO/IbLLIOW SKCKYPC B CMIOPTUBHbIE CTaBKM.

KnioueBon uaeen B 3ToM NpUMepe ABAAETCA 3aMeHa hyHKLUMM nonesHocTu Buaa [In x]
Ha OXMZAEMYI BeNMUYMHY 6aHKposna. B JanbHeWwem 3To MO3BO/IMT HaM Bbl6MpaThb
PaboYMi IMMUT, CTOJIbI U TaK Aanee - MHbIMU CI0BaMM, Mbl CMOXEM JaTb YMCIEHHYHO
OLEHKY MHOIMM BELLaM, KOTOpble HE CBA3aHbl HEMNOCPEACTBEHHO C UFPOM B KapTbl.

Mepea TeM Kak Mbl MOMAEM Jaiblue, HEO6XOAUMO CAenaTb HECKOJIbKO pPeMapoK
OTHOCMTE/NIbHO (hYHKLMM nosiesHocTu Kennu:

e Y 3TOM (PYHKUMM PUCK GAHKPOTCTBA PaBEH HYJ/0, MOCKO/IbKY MpeAnosiaraeTcs
6eCKOHEYHan Ae/IMMOCTb 6aHKposa. To ecTb B C/lyyae MpoMrpbilia Mbl BCerga
MOYXEM BbIAE/IMTb U3 HalIMX AEHEr POBHO Tpebyemylo BEMUYMHY M MOCTaBMTb
CHOBA, TO }X€ KacaeTcs U BbIUIpblLLa.

e Crvpaterms no Kennm He MoOXKeT ObiTb HanpsMyl MepeHeceHa B MOKep,
MOCKOJIbKY 34eCb He CyLecTByeT GEeCKOHEYHOro KO/IM4YecTBa Mrp Ha BCEX
BO3MOMHbIX JIMMMTaxX (HarnpuMep, Bbl HMKOrJa He HalaeTe CTOJ CO CTaBKamu
$14.32-$28.64).

e Jlorapudmmyeckas npupoda yHKuMM nonesHoctM Kennu npegnonaraet
HECKOJIbKO MHTEepPEeCHbIX CBOMCTB. Hanpumep, yABOeHWe Hawero 6aHKposna
«CTOMT» AJ1IA HAC CTO/MIbKO €, CKOJIbKO MPOMUIpbIW MOJIOBMHbI MCXOAHOrO.
Mo3TOMY C YMEHbLUEHMEM GaHKPOJ/IIa MPOMIPbILM BCE MEHbLUMX M MEHbLIMX
CYMM ObeT No HaM ropasfo 60/lbHEE, YEM BbIMIPbIl 3HAYMTE/IbHbIX (B
MOHETapHOM BbIPa)KEHUM) CYMM J€EHer, KorAa Hall GaHKpOJIN YXKe A0CTAaTOYHO

pasayT.



e CTeneHb puCKa B 3TOM CTpaTErMM 3HAYMTE/IbHO BbllLe TOM, KOTOPYl BMAAT
MIPOKM Ha OCHOBaHWM pacyeToB pMCKa GAHKPOTCTBA, MOCKOJIbKY OHa COAEPKMT
B cebe ecTkoe TpeboBaHWE MO CMEHE JIMMWUTOB, U OYEHb HEMHOIME rOTOBbI
MOMTM Ha 3To. OJHAKO 3Ta e 0COBGEHHOCTb MO3BO/ISIET MPOAO/IKATL UIPY Ha
pas/IM4HbIX CTaBKaxX C OTHOCHUTE/IbHO HEr/lybOKMM GaHKPOJI/IOM.

34ecb CTOUT OTMETUTb MHTEPECHBIM (haKT (Mo KparMHEM Mepe, Mo HAWMM COBCTBEHHbIM
Hab4eHUAM). BONbWMHCTBO MIPOKOB ropasfio MeHee TOJIEPaHTHbI K PUCKY, YEM TOro
TpebyeT urpa B KapTbl. Hanpumep, MHOrue XOTAT, 4YTOOGbl BEPOATHOCTb NpoMrpaTb
CTapTOBbIM 6AHKPOJIN HaxoAaunack B npegenax 5%. MNpeactaBbTe ce6e, YTO GU3HECMEHY
CO0OLWMAN, YTO ero Aeno MoXeT nporopeTb Auwb 5 pa3 13 100 - oH 6bIN 6bl BHE cebA
OT cyacTbA!

KoHeuYHo, TyT CTOMT chenaTb OroBOPKY, BeAb BPAZA /M KAKOM-TO MIPOK CMOXKET
MOCTPOMTb CBOM MOKEPHbIM BU3HEC, a 3aTEM NpoAaTb €ro 3a napy MMAIMOHOB. Ho Ham
BCE € CTOMT TPe3BO OLEeHMBaTb PUCK GAHKPOTCTBA B CPABHEHWMM C MOTEHLMAJIbHbIMU
BbIMrpbIllamMn. HenpaBu/bHbIM MOAXOA K 3TOMY acCneKTy Mrpbl 3acTaBAseT M3/ULLIHE
OCTOPOXHbIX MIPOKOB TOPYATb HAa HU3KMX JIMMUTAX MeCALAMM, OTKasblBasCb OT YyTb
60/1e€ PUCKOBAHHOM, HO ropaszo 60/1ee NpUObIILHOM UIpbl.

Ctpaterns Kennu paeT Ham XOpPOWMM MHCTPYMEHT A4S aHaaM3a CO6CTBEHHOro
6aHKpoJina M BbiGopa MOAXOAALMX IMMMTOB. 3a4acTylo nepej HamMu He MpoCTUpaeTca
GECKOHEYHOE MO/Ie BO3MOMKHOCTEM: Mbl MOXKEM MrpaTb TOJIbKO B OHJIAMHE WM B
Ka3MHO, KyJa JIerko NonacTb; AOCTYMHblE HaM JIMMWTbI BCErJa OrpaHMyeHbl, Aa M Ha
HMX He BcerJa HaMAeTcs Xopolwas urpa. B pesynbrate Mbl HepeaKo BbIHYXKAEHbI
BbI6MPaTb BCEro MeXAy napor urp. MHorga Hawe pelleHue 6yAeT OYeHb MPOCTbIM,
CKaXKeM, Korga HaM MOBE3/I0 HAMTU CTOJI C BbICOKMM OMAAEMbIM BbIMIPbILEM M
npuemnemon aucnepcuen. OAHAKO Yalle BCEro Ham NpuAeTCs Bbl6paTb MEHbluee W3
[BYX 30J1: BbICOKOE OXMAAHWE M BbICOKAs AMUCMEPCUS, 60 HU3KOE OXMAaHWEe M
HM3Kas aucnepcus.

B Takux c/iyyaax Mbl MOXKEM MCMNOJb30BaTb (PYHKLMIO Nose3HoCcTH Kennm B KayecTse
opueHTupa. EcTtecTBEHHO, TONIbKO NPU YCNOBUM, YTO HAM AOCTYMHbI ABE pa3Hble Urpbl,
M Mbl HE NPOTMB CNyCKa MM NoAbEMA NO JIMMUTAM. ITO, B CBOK OYEpe/b, 3HAYMT, YTO
Yy HaC eCTb BO3MOXHOCTb MPOCNEAMTb, KakK pa3/IMyHble BapWaHTbl B/IMAIOT Ha Hally
dYHKUMIO nosie3HoCcmu, U TaKMM 00Opa3oM peWMTb, Kakas M3 MNpPeasIOKEHHbIX MUrp
Hauay4WMM 06pa3oM NOAXOAUT HalleMy B6aHKpoy.

Mepea TeM KakK Mbl HayHEM rOBOpPMTb 06 3TOM MOAE/M, [aBaMTe MOCMOTPUMM Ha
KpUTepu Kennn c TOYKM 3peHUs onmumaJsibHo20 6aHKpoJsiia. Bo Bcex npumepax
BbilUE  Mbl pacCMaTpMBa/Mi  HEKMM  CTATMYHbIM  GaHKPOAA M onpeaensnm
COOTBETCTBYIOLMI EMY OMNTMMaJIbHbIM pasMep CTaBKM. B TO Ke BpeMA Mbl MOXKEM
NMOBEPHYTb BCe OPMY/Ibl M B 0OpPaTHYD CTOPOHY - 3TO MOMOXET HamM HaMTH
ONTUMa/IbHbIM pa3mep 6aHKpoaia Npy UKCUPOBAHHOM Pa3Mepe CTaBKM.



®yHKUMA nonesHocTM Kennn ana vrpbl € pacnpeaenieHneM UCXof0B X MeeT BUA:
<In(B+x)>-InB
rae B - pasmep 6aHKponna, a x - cyYamHas Be/IMYMHA M3 pacripesenenms X.

Mo CYyTH, U3IMEeHEHUEe Cl)yHKUMM nonesHoct Kennm ot Kakom-nmb6o Urpbl €CTtb HMU YTO
MHOE KaK OXMaaemaA nose3aHoCTb MMHYC 3Ha4YeHHNE d)yHKLIMM A0 Ha4asia Urpobl.

B KayecTBe HeGO/bLIOrO MpUMEpPa, AaBamMTe BEPHEMCA K CUTyauuM, KOTOPYH Mbl
M3yyasnM B rnaBe O puUCKe 6aHKpOTCTBa. B HeM Mbl 6pocaem Ky6uK MU BbiMrpbiBaem 1
eaMHULY KaxablM pa3, Korja BbinajaeT oT 3 A0 6, U NpourpbiBaeM, e€C/iM Bbinagaert 1
Mnu 2. 3aecb pasmep CTtaBkM paeBeH 1. Torga ana 6aHKponna B Mbl MOXEM BbiNUCaTb
cnejgywouiee ypaBHeHMe:

UB) = ()(n(B-1))+2;5(In(B+1))-InB
YT06bI HAMTU MAaKCUMYM 3TOM YHKLMM, HaM HEO6XOAMMO B3ATb €e NMPOM3BOAHYHO Mo B:

U’B)=1/(3(B-1))+2/33(B+1))-1/B
0=B(B+1)+2(B-1)(B)-3(B-1)B+1)
0=B2+B+2B%-2B-3B%*+3

B=3

Takum 06pa3om, AN 3TOM Mrpbl Mbl MOJlyYaeM ONTUMAJIbHbIM TEMN pocTa 6aHKpoaia
NpW ero M3HavyasibHOM pasmepe B 3 eAMHULbI.

Tenepb NocTaBMM Clieaytolpe yC0BUS AN pacCMaTpUMBAEMOM 3aJa4M O COOTBETCTBMM
BbIOBMPaeMbIX Urp Hawemy 6aHKpoy:

e Yy Hac 6yayT ase urpbl: Mrpa 1 n Urpa 2, npuyem nepsas BCerga LOpPoXxe;

e Mbl 3HAEM CBOM BUHPEMTbI 1 U Kz, A TAKXKE CTaHAAPTHbIE OTK/IOHEHUS G1 U O
ANA paccMmaTpuMBaeMbiX Urp (OXMAaHWe BcCerga MNoJIOKMUTENIbHO, a AMcrnepcus
KOHEeYHa);

e Yy HacC eCTb HEKMM OrpaHMYeHHbIM 6aHKpoaa B.

OuyeBMAHO, YTO ec/iM 6bl HaC 3aCTaBM/IM Y4aCcTBOBATb B OAHOM M3 3TUX ABYX UIP, U Y
Hac 6bl1 6bl 6ECKOHEYHbIM 6GaHKpo/, Mbl 6bl 6€3 KonebaHnun Bblbpanm MUrpy 1,
MOCKOJIbKY OHa gopoxe. [na Hebonbloro xe 6aHKponna nyyvwe nogxoaut Urpa 2.
3HauMT, Hawa MoAeNb JO/IKHA MpefcKasbiBaTb TaKOM MOPOr C, 3a KOTOPbIM Ham
cnepoBano 6bl BCerga Bbloupatb 60/1ee AOpOoryto Urpy, 1 Ha060poT.

ANna KaxXAoM urpbl y Mbl 3HAaeM HeKoe pacnpegeneHue ucxogoB X. M3meHeHue
dyHKUMM nonesHocTM Kennu pgna Kaxzoro pacnpeieneHuMsa MOXKHO npeacTaBUTb B
BMAe:



U=<lh(B+x)>-InB
U=<lnB(1+x/B)>-lnB
U==<InB>+<ln(1+x/B)>-1InB

< [n B > aBNAETCA KOHCTAHTOM, MOJIyYaEM:

U=<In(1+x/B)>

Mbl MOkeM ucnonb3oBath psg Tennopa ana dyHkumu Buaa ln (1 + t):

t2 3 t*
ln(1+t)=t—z+§—a+[...]
Monyymm:
m(14d)=Xo Xy XX
n(l1+g)=g -2z 3138 ape !

CKaXkeM, 4TO pasmep Hallero 6aHKpo/ina, B, Bceraa 3HauMTesIbHO 6OJIblIE KaXKAoro M3
BO3MOXHbIX MCXOA0B X. TOrJa Mbl MOXEM MIHOPUPOBATb YJIEHbI B TPETbEM CTENEHU U
Janblue, MOCKONbKY OHM cogep:aT x' B uucautene u (n!)(B") B 3HameHaTene. B
COOTBETCTBMM C HaLIMM NPEeAmnoJIoKEHUMEM O pasmepe 6aHKpOJI/1a NoJlyYyaeTcs, YTo TaK
Mbl A€/IMM OYEHb MaJIEHbKOE YMC/I0 HA OYEHb GOJIbLLIOE, @ 3TO NMPUMEPHO HY/b.

Mbli NPULLJN K BbIpa*KE€HUIO:

Kak Mbl y:Ke oTMeYanu Bbllle, <x> = | Torja:

<(x-p)*> =0’

<(x*- 2xp +p’) > o
<% - 2 <x> M +p2 =0
x> - | = o2

<x?> = pz + 0?

2

MoacTaBnsieM COOTBETCTBYHOLME 3HAYEHUA B hopmyy ansa U:

u p+o’

v 2B?

os]

Mopor ¢, KOTOPbIM Mbl MLLEM, MPEANoaaraeT, YTo YHKUMM MONE3HOCTM ANA KarKAoM
Urpbl paBHbl. 1S BCEX 3HAYyeHMM 6osblie C Mbl 6yaem BblGUpaTb Mrpy 1, ans Bcex
3HAYEHMM MEHDbLLE C - Urpy 2.



M pi+or B M +o;

C 2c2 C 2¢?

2CH1 - Pi% - 042 = 2¢H; - P2t - 02
2¢(W1 - H2) = pe? - P2” + 04 - 07
2¢ =Py + M2 + (04° - 627)/ (M1 - M2)

HOCKOﬂbe B nokepe H1 U M2 06bIYHO OKa3bIBaKOTCA ropasgo MeHblue 3Ha4YeHMM
Ancnepcmnm, Mbl MOXeM COKpaTUTb 3Ty cbopmyny Ao cheagywuiero snaa:

0%-03
~ 21792 24.1
2(H1—H2) ( )

Tenepb AaBaMTe pacCMOTPMM MEHee abCTPaKTHbIM NpUMep.
Mpumep 24.2

CKaxXeM, Yy Hac ecTb Bbl6op M3 AByx urp: $20-40, rae Haw BMHPEWT COCTaBAAeT
$35/4ac a cTaHaapTHoe oTK/oHeHWe $400/4ac, u $40-80 c BuHpenTOM $60/4ac u
CTaHAapTHbIM OTKNOHEHWeM $800/4ac.

B TakoM cJlyyae, Mbl MOMKEM MOCHMUTATb MOPOr C:

2c = 60 + 35 + (8007 - 400%)/(60 - 35)
c = $19,295

3TO 3HAYMT, YTO C TOYKM 3PEHUS TEOPMM MONE3HOCTU C BGaHKpPO/IOM 6onblie $19,295
HaM cnegyeT Bcerja BblomMpaTb AOPOryto Urpy.

Takaa Mozenb MO3BOJISET YMC/IEHHO CPaBHMBATb Pa3Hble BapuaHTbl A Urpbl U MNpU
3TOM Y4YMTbIBaTb BO3MOKHbIM pUCK. MpaBaa, popmyibl, BbiBEAEHHbIE Bbille, NepecTalT
pa6oTaTb NPV MCMOJIb30BAHUM TaKMX pacnpeaeneHui, rae pesynbTaTbl Ceccui
CPaBHMMbI MO pa3mepy C HalwMM 6aHKPOJIJIOM (B TAaKOM C/lyyae BblbpacbiBaTb YJIEHbI M3
pasnoxkeHus B psag Telsopa HU B KOEM C/lydae Hesb3sl). ITO 06bI4HO C/lyvyaeTcs B
KPYMNHbIX TYpHMPaX, rAe BbinjaTta 3a NepBoe MecTo MoxeT gocturate 500 6ar-uHoB. Ho
ANS K3W-Mrp pPacCMOTPEHHbIM MeTof Moyt Bcerga 6yaeT JAaBaTb afeKBaTHble
npeAcKasaHus.



Hy»xHo 3anoMHUMb

e Mbl peaKo MOXeM MCMNOJIb30BaTb OAHO JIMLb MaTeMaTMyecKoe OXXMAaHWe ANA
Bbl6opa Mrpbl. Jlydlle BCero A Takux Lesei NoaxoauT TeopUsA MOIE3HOCTH.

e OpHa 13 Hanbosiee U3BECTHbIX (DYHKLMIM NONE3HOCTM, KOTOpas NMPUMEHSAETCA U B
durHaHcax, Ha3biBaeTcA Kputepmem Kennv mam U(x) = (n x.

e Mcnonb3ysa Kputepui Kennu ans cpaBHEHMA ABYX PasHbIX MIp, Mbl MOXEM
HAMTU KOHKPETHble 3HAayeHMs GYHKUMM MONE3HOCTU ANS KaKAOM M3 HMUX, a
3aTeM BbIBECTM pa3Mep 6aHKpOoJ/iia, KOTOPbIM NO3BOIMA 6Gbl HAM CeCTb 3a 6onee
ZlOporou cTos.



naBa 25
NHBecTnoKep: MNMoptdenbHasa Teopua 1 63KUHI

Cdepa nprMeHeHMs (MHAHCOBOM MAaTEMATMKM B MOKEpe JasieKo He OrpaHM4YMBaeTCA
KpuTepuem Kennu - B 3ToM rnaBe Mbl pacCMOTPMM JBE TEOPWUM, KOTOPble HaBEpHSKa
NMPUroAATCA CaMOMY LLIMPOKOMY KpYry MIrpOKOB.

MepBas KacaeTcs OUEHKM AUCNEPCMM M MATEMATMUYECKOro OXMAAHMA BMPTYasIbHOro
noptdena MOKEpHbIX Mrp M NpoeKToB. Kak M B TpeMAuHre, Kakue-TO BMAbI
AMBepCcUMKALMM OKaXKYTCS XOPOLUMMM, KakMe-TO HeT. B pamKax o6CyKaeHWs BTOpPOM
TEOPUM Mbl TMOrOBOPUM O 63KMHIOBbIX COMMALLIEHMAX M MX  MaTeMaTMYeCKoM
COCTaB/IAIOLLEN.

Teopusa nopmdgesibHbIx uHBecmuyul

OAHMM M3 TNaBHbIX MoKasaTesnen B NopTdesbHOM Teopuu ABnAeTca KolagguyueHm
Lllapna - oH CuMTaeTCA KaK OTHOLLUEHME MATEMATMYECKOro OXMAAHMA K CTaHJApTHOMY
OTKJIOHEHMI0. [lpM yCnoBMM GECKOHEYHOM MAacCLITabMpyeMOCTU MHBECTMUMM (PbIHOK
aKuMM ans  6OJbIUMHCTBA WHBECTOPOB BMOJIHE MOAXOAMT NoA 3TOT KpUTEPUM)
MaKCMMM3aUMa 3Toro KoddpduuMeHTa JAaeT Hauaydllee COOTHOLIEHME PpUCKa M
JIOXO/ZJHOCTH.

_K
S == (25.1)

Moxanym, OCHOBHbIM CMOCOGOM MaKCMMM3auMM KoadbduumeHTa Lapna ssnsetcs
AMBepcudUKaLMA: MOKYMNKa HECKO/IbKMX aKUMM, KOTOpble B CBOEM COBOKYMHOCTM
MMEIOT 60/1ee BbICOKMM KO3(PPULMEHT, YeM ecin Gbl Mbl BJIAJIENIM TONIbKO OAHOM U3
HUX. HuKe Mbl nNpuvBeaeM napy NPUMMTMBHBIX MPUMEPOB, YTOObI MO3HAKOMMTb
HaMMEHEE MCKYLLEHHbIX YMTaTENEN C ITOM Teopuen. Jlloam, M3ydaBluMe NOpTdENbHbIN
aHa/IM3, HaBEpHAKA 3aMETAT, YTO Mbl 06XOJMM CTOPOHOM MHOIME BaKHble AeTanu,
O4HAKO B 3TOM HET HMYEro CTPAWHOro - Mbl MOCTapa/iMCb Yyb6paTb M3 HaWMX
PacCyXAEHMM BCE, YTO HE HAXOAMT NPUMEHEHMA B NMOKepe.

MpeactaBbTe ABa HE3aBMCMMbIX MHBECTULMOHHBLIX npeanoxenHua A v B. Y ob6ounx
ouaaHue no $10 u cTaHaapTHoe oTKAoHeHWe B $100 (Ha BNOXKEHHblE HAMM AEHbIU).
MHbIMW C/NIOBaMM, €C/IM Mbl MOAAEPKMM NPOEKT A, To B cpeaHeM noayuum $10 ¢
OTKNOHeHMAMM Mo $100 B KaxAaylo CTOPOHY. TO e camoe BepHO M ana B. OpHako,
€CNMU Mbl BNIOXXMM MOJIOBUHY Hawumx geHer B A v nonosuHy B B, TO Hawe cymmapHoe
OXMAaHMe Bce elle 6yaeT paBHo $10, B TO BpeMA KaK CTaHAApTHOE OTKJIOHEHME

cHuauTca Ao $100/v/2, namn $70. MonyyaeTcs, 4TO Mbl yBeMUMAM KoadpduumeHT Lapna
c 0.1 go 0.14.



Tenepb NOCMOTPMM Ha Apyron noptdenb, NycTb OH COCTOUT U3 MHBECTMUMM A U C C
oXuaaHuem S5 U cTaHAapTHbIM OTKNOHeHUeM $100. OueBuaHo, 4to C ropasgo xyxe A
Mo abCO/OTHbIM MOKasaTenAMm, TaK YTO AN MaKCMmM3aumm KoadduumeHTta Lapna,
Ka3a/sioCb 6bl, HAM CTOMT BCEraa BKAaAblBaTb CBOMU AE€HbIM TO/IbKO B A? Ha camom gene
HeT.

Ckaxkem, mbl uHeectmposanmn 80% B A n 20% B C. MNMonyunm cnegyrouiee oxuaaHMe Ha
BNOxeHHble geHbru: (0.8) ($10) + (0.2) ($5) nam $9. CtaHAApTHOE OTK/IOHEHME B TAKOM

cnyyae coctaBuT +/((80)% + (20)%) = $82.46. 3HaumT, Ko3pduumeHT Llapna Gyget
paBeH 0.1091, To ecTb Bbiwe, YeM Ans nopTdend, COCTOALEro UCKAIOYMTENBHO M3 A.
Hamnyywui noptdenb AomkeH 6biTb COCTAaBNEH M3 ABYX BapuaHToB, xoTs C M
ABNAETCA JOMMHUPYEMOM MHBECTULMEN.

C TeM Xe ycnexom Mbl MOXKEeM NMPUMEHUTb 3Ty Teoputo B nokepe. lNpeactaBbTe cebe,
YTO ABa MrpoKa peLlaloT CHU3UTb CBOK AMCMEPCUI0 U OBMEHATLCA AO0NSAMM B PasHbiX
TypHUpax. Urpok A umeet oxmaaHue 1 6an-mH CO CTaHAAPTHLIM OTK/IOHEHMEM B 9 6al-
nHoB. Urpok B B cpegHem TaKkke BbiMrpbiBaeT 1 6aM-MH 3a TYPHUP, OAHAKO €ro curma
Bble - 12 6am-uHOB. EC/M MrpoK A Xo4yeT MaKCMMM3MpPOBATb CBOWM KO3(PDUUMEHT
Wapna, KakoM JofeM OT CBOEro 3KILIEHA eMy CeyeT 06MEHATLCSA C UIrPoOKom B?

Myctb (1- A) - NPOUEHT OT 3KLIEHA, KOTOPbIM MIPOKM OOMEHATCA. Toraa Urpok A
co3zaet noptdenb P, B KoTopoM Aonsa A cocTtaBnseT a, a gons B - (1 - a). BuHpent
Takoro noptdens 6yaet paBeH 1 6aiM-MHY, NMOCKOJIbKY BCE €ro COCTAB/AIOLWIME MMEIT
OAMH U TOT e BMHPENT.

TakMM 06pasoM, Hallen Uenbio 6yAeT MMHUMM3AUMA CTaHAAPTHOrO OTKJIOHEHMSA, a
caenaTb Mbl 3TO MOXKEM HanaAa MMHMMA/IbHOE 3HAYeEHUE AUCTEPCHM:

oP% = (9a)® + ((1 - @)12)?)
Bo3bmeM npomsBoaHyo MO a M NpMPaBHAEM BCE BblpaXXeHME K HYJII0:

0=162a - 288(1 - a)
0 = 450a - 288
a=0.64

Urpoky A CTOUT O0OMeHATb 36% CBOEro 3KWeHa, 4YTobbl MaKCMMM3UPOBATb
ko3 duumenT Wapna.

Mbl MoXkeM BblBECTU Gonee o6Lyo hopmysly AnA Takux ciydaeB. MycTb y Hac ecTb
BbIGOP M3 BYX MNOTEHUMAIbHbIX MHBECTULMM C OXKMAAHUEM W1 U W2, U CUTMaMK G1 U O;.
Mbl MOXXeM HOPMMPOBATb MX CTaHZAPTHOE OTKJIOHEHME MPOCTO YMHOXMB G1 Ha W2/ W -
MOJIyYMBLLYIOCA BE/IMYMHY HA30BEM Si. Tenepb 06€ WMHBECTMUMM 6YayT MMETb
OZIMHAKOBbIM BUHPENT W2, MU Mbl MOXKEM COCTaBMTb M3 HUX NopTdenb (B AONAX A; U Q;
COOTBETCTBEHHO) MO MPUMHLMIY, YTO Mbl MCMO/Ib30BAJIU BhILLE.



a = 1- d;
Ancnepcra noptdensa P B TaKOM C/lyvae COCTaBMT:
2 2 2 2 2
oP” = (a:°)(s1") + (az")(02")
JTO YypaBHEHME MOoAXOAMT ANA onpejeneHua aucnepcum TOMbKO B Cayyae C
He3aBMCUMbIMM MHBECTULMAMMU (TO €CTb KOppesnAuMA KOTOpbIX paBHa Hynw). OaHako
3TOT aCneKT UMEET 3HaYeHWe Mo 6O/IbLUEM MEpPEe Ha PblHKE aKUMM, B TO BPEMSA KaK B
NMoKepe Jaxe ec/M napa MWIrpoKOB pernMcTtpuvpyeTcs B OAMH KPYMHbIM TYPHUP,
KOppenaums ux oxmaaHum B 1I06OM C/lyvae OKasblBAaETCA HUYTOXKHOM.
MockonbKy a; =1 - dq, NONYYUM:
2 2 2 2 2
oP” = (a1")(s1") + (1 - a1)"(02")

Bo3bMem Npou3BOAHYIO MO d:

0=2assi - 2(1 - ar)(072)
2022 =2 C[1S12 +2 (11(522

0 == (25.2)
1= 0%+s% :
Mbl Take 6e3 Tpy/a MOKEM HaNTH da.
2
S1
a, = 25.3
27 52452 ( )

Y106bI MaKCMMM3UPOBaTb KO3 prumeHT LLlapna HaM HEOGXOAMMO COCTaBMUTb NopTdenb
MMEHHO B Takux nponopuusx. B duHaHCOBOM MaTemaTMke 3TOT  MNOAXOA
3KCTPano/MpyeTCca Ha MNPOU3BOJIbHOE KOJIMYECTBO MHBECTMUMWU. [lOKEpHbIM Ke
MrpoKam, Kak MNpPaBWMIO, HE HYXHO CTPOUTb HACTO/IbKO CJ/IOXHbIE MOAENN, YTOObI
MOHATb, KaKMM 06Pa30M OHW MOTYT YMEHbLUMTb AUCNEPCUIO CBOMX pe3ybTaToB. M Kak
Mbl Y}Ke MOKa3a/1 Bbllle, Aaxe UrpoKam C 60see BbICOKMM OXXMAAHMEM YacTO CTOMT
MEHATbCA A0NIAMM.

Te uutatenu, KoTopble paHblle CTajKMBa/MCb C MNOAOGHbIMM  (DMHAHCOBLIMM
pacyeTamMM, HaBEPHAKA YXe 3ayMa/IMCb: a HeNb3A /I NPUMEHUTb B NMOKepe U apyrue
BMAbl AMBepcudmKaumm? Hanpumep, CTOUT M UrpaTb B pas/iMuHble Pa3HOBMAHOCTM
nokepa (SNG, MTT, JIMMUTHbIM nokep M T.n.)? Ha Haw B3rnsg, Aa, 3TO TOrO CTOMT.
Begb B TaKOM cnyyae y BaC MOABAAETCA JAOMNOJHUTENIbHOE MeCTO ANA MaHeBpa,
NOTEHLMANIbHO Bbl Jaxe CMOXKeTe yalle OKasblBaTbCA 3a XOPOLIMMM CTOJIAMM, a TaKxkKe
MCNO/Ib30BaTb 3HAHMSA WM MNPUEMbl, MOYEPMHYTbIE M3 HOBbIX (POPM MOKepa (CKaXKeM,
NOHMMaHMEe BaXKHOCTM 6710KepoB B OMaxe MHOrga MoXKeT MpUroamMTbCa U B Xongeme).
OAHaKoO HM oAHa M3 3TUX NPUYMH HE MMEET HMYero obLiero C BawMM «noptdenem»,



60/1ee Toro, 370 HeJb3S Ha3BaTb AMBEPCUDUKALIMEN.

Korga Mbl noKynaem akumio, mMbl BKiagpiBaeM B Hee 100% Hawmx AeHer U BNALEEM €10
CTOJIbKO, CKOJIbKO 3axO0TMM. Koraa Mbl MOKynaem ABe aKUMM, Mbl TaKXKe MOXKEM MX
AepaTb CKOJIb Yro4HO A0/Ir0, HO BKAablBaeM B Kaxayto auwb 50% Bcex cpencts. B
TO € BpemA, €C/IM Mbl pellaeM urpatb B JABe pa3Hble (OpMbl MOKepa, 3TO
PAaBHOCMJ/IbHO MOKYMKE aKUMM Ha KOPOTKMM MPOMEXKYTOK BPEMEHM - 3aTEM Mbl ee
npogaemM M nokynaem Apyryt. lo3ToMy Takaa «aMBepCcUdMKauuA» He YMeHbllaeT
BaLLy AMCNEPCHIO.

C Apyro# CTOpOHbI, Urpas Ha HECKOJIbKMX CTOJIaX OJHOBPEMEHHO (CKaXXeM, 3a [BYMA C
6nanHaammu  $10-520 BMecTo oaHoro $20-540), Bbl BMOJIHE MOXKETE MONYYMTb
(PUKCUPOBAHHBIM BUHPENUT NPU MEHbLUIEM CTaHAAPTHOM OTKJIOHEHMM.

b3KuH2

MocnegHaa Tema, KOTOPYKO Mbl paCCMOTpMM B quBepToﬁ YacTM Hawewn KHUIH,
3aTparmMBae€T MaTeéMaTnUHeCKyro CTOPOHY 63KMHra.

B3KMHI - HeoTaennMas 4YacTb MOKepa, MOCKOJIbKY UMeWMMCA 6aHKPOT He Bceraa
yZIOBNETBOPSAET XeNaHWe HEKOTOPbIX JII0AEM UrpaTb Ha 60Jsiee BbICOKUX SMMMTax. B
TaKOM C/lyyae 3aK/Ilo4aeTCsa CorjalleHuve ciefytolero Buaa: Mrpok noJsiydyaeT HeKyro
CYMMY ZieHer (06bl4HO He6Oo/bLUYI0, HA OAHY-ABE CeCCMM 3a pa3) OT 63Kepa M NpU 3TOM
0653yeTCcsa CaguTbCA 3a CTPOro onpejesieHHble CTOJ/bl, a TaKXe perysisapHo oTAaBaTtb
4yacTb CBOEM NMpuBLIN. Bce yBbITKM, KaK NPaBUIO, OTHOCATCA Ha CYET 63Kepa, OJHAKO
€C/IM UFPOK XO4eT MpoAo/KaTb COTPYAHMYECTBO, TO €My MpMAETCA OTbirpaTb BecCb
«MUHYC» nepej TeM, Kak OH CHOBa CMOXET MoJly4aTb A0JK0 B BbIUIpbILLE.

ANs Havana, JaBamMTe paCCMOTPMM HEC/I0XKHOE 63KMHIOBOE COrlalleHme:

e Urpok o6/s1a7aeT M3BECTHbIM BMHpeMTOM $40/4ac M CcTaHAAPTHbIM OTK/IOHEHUEM
$600/4ac, HO y HEro HeT 6aHKpO//a;

e bakep cornawaetcAa npejoctaBuTb BCe HeobxoauMble AeHbrn Ha 100 yacos
Urpbl. Bce BbIMIpbILLKM OHWM NOAENAT NOPOBHY, a /060K YObITOK G3KEP MOKPOET 3a
CBOM CYeT;

e MUrpok obewaer, 4TO OyaeT CcTapaTbCA MaKCMMM3MPOBaTb COBMECTHOE
OXMAaHMe.

Ha npoTsaxeHuM nocnegHux AByX rnaes Mbl TO U AeI0 UCNOJIb30Ba/IM UAEU U POPMY bl
M3 mupa GuHaHCOB. Tema O3KMHra He CTaHeT WCKAYeHMeM. Mbl  Byaem
paccMmaTpmBaTb OMMCAHHOE Bbille COorjlalleHme B Cneaylowem Kioye: «Pesynbtart mrpbl
oT 63Kepa Mbl BblbepeM C/ly4alHbIM 06pPa3sOM M3 HEKOTOPOro npeaBapUTEsIbHO
3a/laHHOro pacnpegenenua. Ecnm 3HavyeHme HUMXKe HynA - UrpoK He MoJslyvyaeT HUYero.



Ecnn Bbiwe - UIrpoK MnoJsiydaeT poBHO MOJZIOBHUHY».

daKTMYECKM, TaKoe onpefe/ieHMe 3KBMBAJIEHTHO ONUYUOHY. B 6MpKeBoM Toprosse
OMLMOHOM Ha3blBAE€TCA KOHTPAKT, KOTOpbIM JaeT MOoKymaTeal MpaBo, HO He
0643aHHOCTb KYyNWTb (MM NpoAaTb) HEKUM ToBap MO 3apaHEE OroBOPEHHOWM LEHE B
onpeAeneHHbIt MOMEHT BpeMeHW B 6yayliem. Hall Mrpok nosydYaer Tak HasblBaeMblM
OMUMOH Ha MOKYMKY (MM «OMUMOH-KOJI/1») CO CTPAMKOM (TO €CTb LIEHOM MCMOIHEHMS) B
Hyne.

70 BCe AaHHble, KOTOPblE HaM HY}KHbl, YTOGbl HAMTU OXKMAAHME OT TAKOro COrnalleHmn
Ans vrpoka. Pacnpeaenerue ucxogos ansa Bcex 100 yacoB mrpbl 6yaeT HOPMaZbHbIM, C
oXmaaHmeM B Touke $4,000 1 cTaHAapTHLIM OTKJIOHEHUEM B $6,000. OxuaaHue Urpoka
3aBUCHUT UCKIOYUTENIBHO OT pe3ysibTaTa ero Urpbl U ByAeT MEHATbCA TOJIbKO B Cayyae
BbiMrpbilla. YT06bl €ro HamTM, Mbl MOXKEM TMPOMHTErpPUPOBaTb MNpPOU3BEAEHUE
pesyabTarta (X) U MYHKUMKM NJAOTHOCTM BEPOATHOCTM AN HOPMaJIbHOrO pacnpeaeneHus
ot 0 g0 co.

—(x—w)?

f xe 202 dx (25.4)

\/_
MpousBeaeM 3aMeHy CNEeAYIOLEro BUAA: X = (X + W) - W, MOJTYYMM:

—(x—w)? —(x-w)?
w)e 202 4+ we 202 dx]

Mbl MOXKeM pa3genunTb Takoe BblpaXKeHue Ha ABa MHTerpana. Bo BTopom Ham cneayet
BbIHECTM W M3-M0J 3HaKa MHTEerpana, Torja OCTaBLIEECH BblpaXKeHWe eCTb HM YTO MHOe
KaK (pyHKUMS pacnpeneneHus:

m/_f (x — W)e_();o;v dx + WCD( ) (25.5)

—(x-w)?

Y106bl HaMTM nepBOoO6pasHyld ANA BblpaeHus (x —w)e 202 , BBEAEM 3aMEHY:

_ _ 2
u = (’CTW), du = -(x - w). Monyumnm:

u —(x—w)?
j—ecz du = —c?%e 202 +C

YnpocTuM ypaBHeHue 25.5:

—(x—w)?

w)e 202 dx + wd (‘Z)




1 —(x—w)?2
= —ole 202 ]80

oV2m
o w
< Bpiurpeim > = Eemz + WCD(;) (25.6)

YpaBHeHue 25.6 - 1 eCTb JeHeXHadA OueHKa OMNuMoHa, TO eCTb OXMAaHMe AJ18 UIFPOKa,
ecnm 6bl oH nony4dan 100% oT BbiMrpbiwa M He Bo3MeLLan yobITKU. O4eBUAHO, YTO ANA
TOro, 4TO6bl CBECTU 3Ty (POPMYNYy K 33aJaHHOMY O3KMHIOBOMY COrialleHMio, Ham
cneayet YMHOXMTb ee Ha 40110 MrPoKa B NPUObIAK.

Mbl MOXXEM HaMTH OXKMAAHUE KarKOM M3 CTOPOH CAEJKM.

w = 4000
o = 6000

(6000/+/21) (€ %7*%%) + (4000) (d(2/,)) = $4,906.72

MOCKONBKY Mbl 3HAEM, YTO O6LLEE OXKMAAHME UIPOKa JO/IKHO coCcTaBnATb $4,000 (ecam
6bl OH 3a6Mpan BClO NPUBbINb), TO BO3MOXKHbIE YObITKM paBHbl -$906.72.

3HauMT, €CIM OXMAAHUE UIPOKA CKNAAbIBAETCA TO/IbKO M3 MOJIOBUHbI BbIMIPbILEM, TO
MO TAKOMY G3KMHIOBOMY COTr/IALLIEHMIO OH MOXET nonyunTtb $2,453.36, B TO Bpems Kak
63Kepy NpUAETCSA MOKPbiBaTb BEPOATHbIE YObITKM M3 CBOEM [AO/M, U E€ro OXUAAHME
coctasuT $1,547.64.

lMpumeyaHue om nepesod4uka: Pacdyembl 63kepa u u2poka B8edymca Ha
OCHOBAHUU BbIU2PAHHbIX U2POKOM OeHez. Oxudaembili 8bluzgpbiw 3a 100 yacos
cocmasngem 54,000, a 3mo 3Ha4um, 4Ymo 8 cpedHeM CyMma sbinsam 63Kepy u
U2poKYy JO/IKHA CBOOUMbLCA UMEHHO K 3momy 4ducay. OOHaKko 63Kkep BbIHYKOeH
NOKpbiBaMb BeposMHble ybbimKku u3 csoeli dosu. Mbl MoxeM ux Halumu,
B8blYmA oxudaHue 3a 100 Yacos u3 oyeHKu onyuoHa. lNoayyeHHoe 4ucsio 6ydem
npedcmasiamb O0ONOJIHUME/IbHYIO B8bI200y OJ11 U2POKA (NOCKOJIbKY OH He
BO3Meuwjaem npou2paHHble OeHbeu), U, 8 MO Xe BPeMA, NOMEHYUAJ/IbHbIU
npouzpbiw 63Kepa no 0xXudaHuK om makxkou coesKu.

Mopo6Has Moaenb MOXKET ObiTb MCMOJIb30BaHa AN OLEHKM 1t060ro G3KMHIoBOro
cornaweHms cxoxero Tmna. OAHAKO Mbl  MOXEM MOWTM ele Jasible U
MoauduumpoBaTb ypaBHeHME 25.6 ana ciydaeB, KoOrga Mrpok HauyMHaeT noJyyatb
AOJIK0 OT NPUOLIIM TONIbKO MOC/Ie HEKOero nopora a (4719 3TOro Hy»HO B3ATb MHTErpan
OT a 40 ©0).

Torpa nonyymm:



g L_él)z CD w—a
< Bbiurpsiiu >—Ee 202 + wd( - )

(25.7)

CkarkeM, ycnoBuAa COrnaweHuMss OCTalTCA HEM3MEHHbIMM 33 OAHMM  JIMWb
MCKJIIOYEHMEM: UIPOK noslydaeT 50% oT nNpubbIAM TONbKO nocsie Bbivrpbiwa $1,000.

(6000/v/21)(e""?%) + (4000) (P(1/,)) = $4,878.24

OyeBMAHO, 4YTO B TaKOM cCsyyae fAonAa 63Kepa Bo3pacTaeT, BeAb €My 6o0Jiblle He
npuaeTcsa AenMTbCsA NpUBLINbI0 C MTPOKOM Ha oTpeske oT $0 go $1,000.

M3MeHeHne 3HayeHMA nopora d B/AEYET 3a CO60M M USMEHEHUA B YCIOBMAX GIKMUHra.
MpeacTtaBbTe cebe, YTO UFPOK MpeanaraeT ciegywulee:

Bmecmo nosiosuHbl om 8cex sbluzpbiwel, A 6ydy nosy4amb OO0JI0, MOJILKO
Ko2da Mmol ob6wuli Bbluepbi npesbicum o0xxudaembili (0 KOMOPOM Mbl
0doz2osopumca). OOHaKo 3a 3mo A doskeH 6ydy nosy4amb 60/1bwWuUl npoyeHm.

[lenbHoe npeanoxkeHue. Ho KakoM MPOLEHT OT MpMUOBLIIM UFPOK AOJIKEH MOMNPOCHTbL B
TakoM ciy4vae?

Mopor a 3aecb paBeH $4,000:
(6000/+/Zm)(e°) + (4000) (d(0)) = 4,393.65

Kak Bbl MOXeTe MOMHMTb, NpY MPOCTOM pasgeneHuun npmbbian 50/50, Mrpok nonyyan
6bl $2,453.36. OfHAKO €Cc/M OH Xo4yeT nojayyaTb A0/I0 TONIbKO €C/AM €ro 06Lmi
BbIMIPbIL NPEBLICUT OXMAAEMbIM, EMY CTOUT Tpe6OBaTb KaKk MUHMMYM 55.8%.

ApPYryM  TUMOM G3KMHIOBOrO COrJIALLEHUS MOXKET ObiTb «JlIeCeHKa», KoTopas
npeanosiaraeT AMHaMUYHYO CTPYKTYpY pacyeToB:

e Urpok nmeet BUHpenT $20/4ac 1 cTaHAapTHOe OTKNoHeHMe $240/4ac.

e bakep 1 urpok goroeapuBatotcs o caenke Ha 100 yacoB. bakep npegocTaBnseT
BCIO HEOOXOAMMYID CYMMY M MOKpPbIBAa€T BCE YObITKM. [lpubbiab e 6yaer
pa3aensaTbCa B COOTBETCTBUM CO C/leaytolen Tabamuen:

O6was Nnp1bbINb Jona 63Kepa Aona urpoka
0 - $1000 75% 25%
$1000 - $2000 60% 40%
$2000 - $3000 50% 50%
$3000 - $4000 40% 60%
$4000 - $6000 30% 70%
$6000+ 25% 75%




To ectb, ecaM urpok 3sapa6otan $1,500, oH noayumt 25% ot $1,000 u 40% ot
ocTaBWMXCA AeHer (B cymme $450).

Bocnonb3yemca ypaBHeHMeM 25.7, 4To6bl MOCYMTATb OXMIAAHME KAXKJOM CTOPOHbI OT
NnoA06HOIro corsalleHmA:

w = $2,000
G = $2,400

OxuaaHue oT nepBoM cTyneHu caenku ($0-$1,000) paBHO OKMAAHMIO OT OMUMOHA C
noporom B 0 MMHYC OXnaaHue oT onuuoHa ¢ noporomM B 1000:

(2400/+/2m)(e**%) + (2000)(Z(5/,)) = $2,271.93
(2400/~/2m) (e + (2000) (Z(5/,,)) = $2,200.93

PasHuUa Mexay HUMK cocTaBnseT $71 - 310 1 6yaeT oXXuaaHMEM NEPBOM CTYNeHU. Mbl
MOEM MPOJaThb TO XKe CaMoe AJIA KaxKAoro cayyas:

O6wasa npubbinb | [ona 63kepa | JonAa urpoka OxunpgaHue OxnpaHue Urpoka
S0 - $1000 75% 25% $71.00 $17.75
$1000 - $2000 60% 40% $243.47 $97.39
$2000 - $3000 50% 50% $402.69 $201.34
$3000 - $4000 40% 60% $473.53 $284.12
S4000 - $6000 30% 70% $746.02 $522.84
$60000+ 25% 75% $334.33 $250.74
UTtoro $2,271.93 $1,374.19

MocneaHW NpUMEP MOXKET MOCAYXUTb OTNPABHOM TOYHOM ANA peLleHUs, Mo KpanHeM
Mepe, 0AHOM U3 ABYX OCHOBHbIX NMpo6sieM 63KMHra B LeNoM. lMepBas U3 HUX COCTOMT B
HECOOTBETCTBUM MHTEPECOB UIPOKAa M MHTEPECOB 63Kepa.

YeM OaMKe CPOK OKOHYaHMA O3KMHIOBOro COr/alleHMA M 4YemM Janblue MrpoK
HaxoAMTCA OT nopora BbiNAaT, TeM 6ONble y Hero cobnia3H BBA3bIBAaTbCA B
JIMCNEPCHMOHHbIE pa3fauM. B KayecTBe KpaMHEro, HO MINOCTPATUMBHOrO npumepa
MO)HO MNPMBECTM CAEAYIOLYIO CUTyauMio: MNOCNeAHAS PyKa B paMKax COrJalleHus,
MIrPOK B MMHYyce Ha $2,000. EMy caaoT QQ, U OH 3aMevaeT, YTo y ero coceja fno CcTony
AA. OH MoxXeT BbICTaBUTbCA Ha npednone Ha $3,000, ogHaKo, 04E€BMAHO, 3TO MPOCTO
Y*KACHbIM CLEHapUM pa3BUTUS COBbITMM ANs 63Kepa (M NPU 06bIYHbIX 06CTOATENBCTBAX
- ANA Urpoka ToKe). B TO Xe BpemMs,, B 3TOM KOHKPETHOM CJlydae, OXMAaHWE MUrpoKa
cocTaBnfeT 18% ot ero gonm B $1,000, C KOTOPOM OH MOXKET 3aKOHYMTb Mrpy, a
oXuaaHuve ot ¢donga - Hob. onyyaeTca, YTO ero MHTepechbl pasuTeIbHO OT/IMYAIOTCA
OT UHTepecoB 63Kepa.

OAHUM M3 CNoCo60B pa3pelleHMsa TaKoro NpPOTMBOPeYMs ABAAETCA 3aprJaTta, KoTopas



BbIM/JJAYMBAETCS MIPOKY BHE 3aBMCMMOCTM OT €ro pesysibTatoB (Npy 3TOM
NPUYMTAIOLLAACS eMY A0S OT BbIMIpbIllEM YMEHbLUaeTcs). Y Takoro noaxoaa ectb M
HeZl0CTaTOK: MMeS MOCTOSIHHbIM MCTOYHMK A0X0AA, UFPOK MOMKET PacC/iabuTbCA U, KaK
c/leACTBME, HAYaTb NMOKa3blBaTb BECbMA NOCPE/CTBEHHbBIN MOKeEp.

Bropaa npo6rnemMa 3aKnw4aeTcs B cnpasedsiusoOM B803HAz2pak0eHuu 014 obeux
CMOPOH. M WUrpoK M 63Kep XOTAT 3apaboTatb, TaK 4YTO, B MJEa/IbHOM CJyyae,
OG3KMHIoBOE COrialleHre AO/KHO BO3HarpaxkJaTb BCEX YYaCTHMKOB. HO Kak MOXHO
«4eCTHO» pa3fe/mTb BbIMIpbilM? 34eCb CTOUT PYKOBOACTBOBATbCA HECKOJbKMMM
OCHOBHbIMM NMPUHLMNAMMU:

e [Ipemus 3a puck 0s1a 63kepa
Bakep 6epeT Ha ceba 006M3aTeNIbCTBO MOKPbITb BCE BO3MOXKHbIE MPOMIPbILLN,
MO3TOMY OH 06A3aH MOJlyYMTb 3a 3TO BO3HArpaxkaeHue B BMAe 60/iee BbICOKOro
npoLeHTa.

e M2poKy He scezd0a mpebyemca 63KuH2
3avacTylo 044, KOTOpble BBA3bIBAOTCA B TaKWe CAENKM, MOramM Obl 6e3
Npo6aemM BbIMIpbiBaTb HA HM3KMX JIMMUTAX C YyTb MEHbLIMM BUHPEMUTOM. M C
TOYKM 3pEHMA UIPOKA, GIKMHIOBOE COr/lallEHME AO/IKHO OTpakaTb MjaTy 3a 3Ty
YNyLLEHHY BO3MOXHOCTb M NMOTPavYeHHOEe BpeMsA (MOCKOJIbKY 63Kep TONIbKO JaeT
AEHbIM, HO HE CMAMT 3a CTO/IAMM LeNbIM [eHb). 3HAYMT, UrPOK TaKKe MOXKeT
noTpeboBaTb NPEMMIO 3a «paboTy» Ha 63Kepa.

e HeonpedeneHHocmb suHpelma

Mpu cocTaBNeHUM GIKMHIOBOrO COrslalleHMA CTOPOHbI 4YacTO MCMOJIb3YIOT (ABHO
WJIM HET) HEKOoTopble NPeAnoNIoKEHNA O BUHPENUTE U CTAHAAPTHOM OTK/IOHEHWM.
OAHAKO €eCnM MCTUHHBIM BMHPEMT MIrpoKa OKa3blBAaeTCA HUXKEe OrOBOPEHHOrO,
OXMAAHWE OT O3KUHIOBOrO «OMUMOHA» AN Hero CyuwecTBEeHHO Bo3pacTaer.
Hanpumep, 63Kkep U Urpok aorosopuamcb o 100 yacax npu BuHpenTe w = $20 n
OTKJIOHEHMM 0 = $200. PeanbHbli e BUHPEMT OKasblBAeTCHA Ha ypoBHe w = $15
npu ¢ = $200. OkuaaHWe OT OMUMOHA NPU TaKOM BMHPEMTE MOJIyYaeTCs HUXKe
(Ha 19%), M WrpoK nonyyYaeT 3HAYUTENbHO OOSblle JeHer, 4eM eMy B
AENCTBUTENIBHOCTU MpUYMTaETCA.

BaXHO MOHWMaTb, YTO B 3TOM r/laBe Mbl AaxKe He 3aTPOHY/IM TaKME TEeMbl KaK PMUCK
MOLUEHHMYECTBA, Korga WrpoK nponajaer C JAeHbramu WAM coobwaeT 63kepy
HeloCTOBepHble pe3ysibTaTthbl. Elle 0AHOM 0CO6EHHOCTbIO G3KMHIa ABAAETCA TOT (aKT,
YTO BbIMIPbIBAOWMM MIPOKAM He TpebyeTcs MOCTOSAHHbIX JAEHEXHbIX BJIMBAHWM,
MO3TOMY OCHOBHOM ayAMTOPUEN B ITOM Jie/le ABNAKTCA HYNEBble WM HE OYEHb
CU/IbHbIE€ UIPOKM, C KOTOPbIMM HYXKHO 3aK/Ho4aTb AOArOCPOYHbIE COrnalleHMsa, YToObl
ocTaTbCA B NJoce.



Hy»xHo 3anoMHUMb

e [lokepHbIM GaHKOJI1 UMEET HECKOJIbKO O6LLMX YEPT C NOpTdeNemM LEHHbIX ByMmar,
MO3TOMY OnpeAesieHHble 3/IeMEHTbl NOPTdENbHOM TEOPUM MHBECTMLMIM HaxoaAT
NPMMEHEHUE U B MOKepe.

e KoadduumeHt Lapna nossonsetr BblGpaTb MHBECTUUMM C  HaMIy4YLWMM
COOTHOLLEHMEM OXMAAeMOro A0oXo4a U pUCKa.

e Jlake CWUAbHbIM MIFPOKAM YacTO CTOMT MEHATbCA AOJIAMM, MOCKONbKY TaKUM
06pa3oM OHM MAKCUMM3UPYIT CBOM KoadduumeHT LWapna u  cHuKatoT
aicnepcuio.

e bBaKuMHroBsble cornaweHMa o4eHb MOXOXM Ha OMUMOHbI U MOFYT 6biTb OLEHEHbI C
MOMOLLbI0 MAEHTUYHBIX MOZENEN.



(naBa 26
YaBsanBaemca: TypHUpPbI, 4acTb 1

CamoM 6bICTPO pa3BUBAIOLLEMNCA 061aCTbO MOKEpa B NOC/AeAHUE HECKO/IbKO /IeT 6bl/n,
HECOMHEHHO, TYpHUPpbl. KoanyecTBo ux OpM 1 BULOB YKe He NoAJaeTca UCHUCTIEHMIO
- YEMMNMOHOM MOXET CTaTb KTO YroZHo, XoTb 3a 15, xoTb 3a $10,000. OAHAKO C TOYKM
3peHMA TeopuMn, BCE TYPHUPbI 06BEAMHAIOT ABA OCHOBHbIX NpUHUMNA:

TypHUpHbIe PUWKU Heslb3d OOKynamb - nNomeps CM3KA PAsHOCU/IbHA Bblemy U3
mypHupa.

JTa 0COGEHHOCTb MOApa3yMeBaeT onpezesieHHble NOACTPOMKM, HEXapaKTepHble A/A
TeX e Kaw-urp. TaK, YeM Bbllle Ball YpPOBEHb MIpbl, TEM pEXe BamM CTOMUT
BBA3bIBAaTbCA B MOrpaHMYHblE pa3fayu, TEM CaMblM COXPaHAA CBOM CT3K A0 6onee
MPUBBISIbHBIX CUTYaLMM.

MpaBAa, HEKOTOPblE WMIPOKU MPUHUMAIOT 3TOT COBET CJIMILKOM 6/M3KO K cepauy.
Henb3s NONHOCTbIO OTKa3bIBaTbCA OT arpeccHu, €c/iM Bbl JEMCTBUTE/IbHO XOTUTE MMETb
«MPEUMYLLECTBO HaJ, MOJIEM», a He pa3flaTb CBOE OXMJaHME BCEMY CTONy B yepeje
«He3HauuTe bHbIX» pa3fday. B KOHUE KOHLOB, 6/1aMHAbl HE GYAYT Bac ¥/JaTb BEYHO, a
YeM Kopoye CT3KM, TEeM CJ/IOKHee MOoNy4YMTb CYLIECTBEHHbIM MNepeBec Haj
OMMOHEHTAMM.

TeM He MeHee, cBoe npeMmyecTtso y4nTbliBaTb HeO6XO,£l,l/IMO, M B 3TOM r/laB€ Mbl
nocCTapaemcA pa3o6paTbc9 B TOM, KaK €ro Mo*xHo OUu€HHUTb.

MHTepecHo, 4YTO cnabble MIPpOKU AOJIKHbl AEMCTBOBAaTb B POBHO MPOTMBOMO/IONKHOM
K/JlYe - UMes oTpuuaTeNIbHOE OXMAAHME OT TYPHMPA, OHWM 06S3aHbl MATM Ha PUCK
KaXXAblM pas, Korga npejocTaB/isfeTCA TaKas BO3MOXHOCTb. TOJIbKO TaK OHM CMOTYT
«packayaTb» AUCNEPCUIO U 3aHATb BbICOKOE MECTO.

Mpu3ogoli HoHO sbINSAYUBAEMCSs B8 COOMBEeMCMBUU C 3AapaHee 02080PeHHOL
cmpykmypoli, U nopsGoK Mecm onpeodesiiemcs He KOJIU4eCmsoM UMEeUUXCa Y
U2poKo8 ulleK, a 04epedHOCMbIO BblIEMOB U3 MypHUPA.

B  Kow-urpax  MakCMMM3aUMA  MATEMATMYECKOTO  OXMAAHMA  TOXKJECTBEHHA
MAKCUMM3ALMM OXMAAHMIO MO MILUKAM, TaK KaK B HMX Kaxaaa ¢uliKa CBf3aHa C
HEKMM [I0/11apOBbIM HOMMHAaNOM. B TypHMpax, 0CO6EHHO Ha MO3AHMX CTaaMaX, 3TO
npaBm/o He paboTaerT.

Mbl He cTaHeM OTpMUATb, YTO CYLLECTBYET CWMJIbHAA KOPPENsauMa MeXy pasmMepom
CT3Ka M NPUYUTAOWMMMCA TNPU30BbIMM, OJHAKO B TYypHMpaxX C/eayeT pas/nyatb
oxudaHue no UWKaAm (Kakas 4aCTb OT BCeX (PULIEK B TYPHMPE OKaXKEeTCA Y BacC Ha
PYKax) U oudaHue nNo npu3am (CKONbKO 3TU (DULLIKKM CTOAT ceryac).



/laBaliTe paccMOTpUM NPOCTOM npumep. TypHUp no JIMMUTHOMY Xonaemy Ha 200
yenoBeKk. fABHbIX (PaBOPMTOB CpeaM YYacTHMKOB HeT. B urpe octaetca 19 yenosek,
PYKM CAAIOTCA OAHOBPEMEHHO Ha BCEX CToslax A0 nepsoro Bbineta. 3a 10-18 mecta
nnatat no $250, 3a nepBoe mecto - $6.000, a o6WMK NpM30BOM (DOHJ COCTABASET
$20.000. Bcero B TypHupe 300.000 duiiek, 6nanHabl 300-600.

3a 04HMM CTONIOM OKa3a/IMCb TPU UIrpoKa C OYeHb KOPOTKMMM CTIKamMM. Y MUrpoKa A
octaetca Bcero 100 ¢uwek u y Hero e 6atToH. Y urpoka B, B cBoto oyepeab, 400
duwek, oH B nosmumm UTG. Y urpoka C - 500 duwek, ero nosmuma UTG+1.

B camMom Havane TypHMpa ULLUKM BCEX MIPOKOB CTOMJIM Obl OAMHAKOBOE KOJIMYECTBO
JAEHer - no COOTBETCTBYHOLWMM A0NAM B npu3oBom ¢doHae. Hanprmep, CTIK Urpoka A
oueHuBanca 6bl B 1/, OT npusoBoro c¢doHaa B $20.000, mm $6.67. Ho B
paccmaTpuBaemMor HamMu cuTyaumm ero 100 cduwek okasbiBalTcA ropasgo 6osee
ZIOPOTMM aKTMBOM. YTO eC/iM OH CKMHET CBOK PyKYy Ha 6atToHe? Torga B cneaymoulen
pas3gaye oba ero onnoHeHTa B no3uumax UTG okaxyTca Ha 6namMHaax, u 6yayT
BbIHY>KAEHbl MOCTaBUTb ONN-UH. [yCTb Y KaxXaoro u3 HMx ectb 40% waHC Ha nobeay B
CpaBHEHWMK, TOraa C BEPOATHOCTb 84% MrpoK A nonageT B Npu3bl.

Tak 4TO pake ecnm Mbl abCcTparMpyemcsa OT BO3MOXKHOCTM BbiMrpatb TypHup, 100
duweK Ha 6aTTOHE B 3TOM CJlydae CTOAT KaK MMHUMYM $210 - ropa3go 60/ibliue, Yem
$6.67 B Hayane TypHupa! CTpyKTypa BbiniIaT cama no cebe chenana ux 6onee
LLleHHbIMMU.

M x0T MOXKET NnoKasaTbCA, YTO Takas CMTyauMa AOCTAaTOMHO 3KCTpPeMasibHa, NOA06HbIe
BELM CYy4YaloTCA MPAKTUYECKM B KaxaoM TypHupe. CoxpaHeHMe CBOero mecta 3a
CTOJIOM BCerga CTOMT KaKOM-TO 4acTu npusoBoro ¢oHaa. Oco6eHHO XOpoLlo 3To
NPOABNAETCA B C/lyYae C KOPOTKMMM CTIKaMM, YbM MecTa Ha 6abbne CToAT AOpoiKe,
yeM Mx GUIIKU. KpoMe Toro, Ha KaxK[OM CTyrneHbKe NPU30BOM CTPYKTYPbl UFPOKU C
HE6O/IbLUIMM KONMYEeCTBOM (ULLIEK MOAY4YaloT AOMNOSHUTENbHbIM CTUMYAN UrpaTb Gosiee
TaMTOBO, 4YTO6bI 3apaboTaTb 60/blle AEHET.

OAHaKo 3TOT NPUHLUMN paboTaeT TOIbKO A0 ONpeAe/IEHHOro MOMEHTA. [lefio B TOM, 4TO
HEKOTOpble aBTOPbl OLWMGOYHO CYMTAIOT TaAKyl CTpaTerni eAMHCTBEHHO BEpPHOM M
PacNpOCTPAHAIOT €€ TAKXKEe M Ha CUTYyalMM, BO3HMKAIOLME B CAMOM Hayasne TypHMpa.
ApPryMeHTMpPYIOT OHM 3TO TEM, YTO CWMJIbHbIM MIPOKaM CJieAyeT CTapaTbCA BbIXWUTb
N060M LiEHOM, B HAZIEX /A€ NonacTb B NPU3bl M BO3MOXKHO AOMTU /10 NEPBOro MecTa.

Ha Haw B3rnsg, TakoM NOAXOA4 CXKMraeT TYPHUPHOE OXMAaHWe Jboro Mrpoka,
MOCKOJIbKY OXuaaHue no dUWKam U OXuAaHWe B TYpPHUPE HE CUJIbHO pasHATCA B
caMoM Hauane urpbl. bonee Toro, npu BbICOKMX 61aMHAAX NPAKTUYECKU HEBO3MOMKHO
BbICTAaBMTbCA JasIeKO BNepean M KOMNEHCMPOoBaTb NOTEPIO B OXMAAHMM NO DULLIKaM U3-
3a C/1laboM WM NIErKo 3KCMJyaTUPYEMOM CTpaTermmM B Hadvase TypHMpa. TaKke M3-3a
PacnpoCTPaHEHHOM MJIOCKOM CTPYKTYpbl Npu30BbIX, rae 20-25% aeHer BbiniayMBaloTCA
no6eautento, 6onbliana Yactb hoHAa cocpefoTayMBaeTCA Ha MEpBbIX TPex mecTax, M



KOJZIn4eCTBO CI)MLUGI-( Y BaC Ha pPyKaxX 3a4acCTyio M TroBOpHUT O BalWlMX LWaHCaX Ha
nonajaHme B 3Ty 30HY.

Mo3ToMy Mbl MpegnaraeM NpUAEP)KMBATbCA CTpPaTeErMm, KOTOpasd yYMTbiBaeT BJIMAHUE
CTPYKTYpbl NMPU30BbIX, a TaKXe NOACTPOMKM, Bbi3BaHHble HEO6XOANUMOCTbIO OCTaBaTbCH
B MIpe Ha cCpefHEM M No3JHEW CTagusax. BaxkHO noHMMaTb, 4TO nocnejHee -
BbIHY}XA€HHaA Mepa TOJIbKO Korja y BaC €CTb peasibHOe MPeEMMYLLECTBO Haj MOJEM.
MpMyem Yem Janblue OT AeHEr, TeM peXe Bbl AO0JIKHbl M36eratb MOrpaHUYHbIX
cuTyaumn. C 3KCn/lyaTauMOHHOM TOYKM 3pEeHMA, BaM CJiedyeT MCKaTb OMMOHEHTOB,
KOTOpble HE MOHMMAIOT Nepeymc/ieHHbIe Bbille MpaBuia, 0COGEHHO BO BpeMa 6abbna.
Takasa cTpaTterns npueaeT K 60/blueMY KOMYECTBY BbIIETOB NPAMO Nepej AeHbramu,
HO 3TO 6yAeT C IMXBOM KOMNEHCUPOBaTLCS 60Jie€ BbICOKMMU NMPU30BbIMU MECTaMM.

B nepBoi Moaenn, KOTOpyl Mbl PaCCMOTPUM HMXKE, HALIeW Lesblo 6yaeT YMCNeHHas
OLEHKa BJIMSHUS MAcTepCTBa MIpOKa Ha €ro ’KesjaHue BBA3bIBAaTbCS B MOrpaHUYHble
CUTYaLMM Ha paHHEN CTaMM TypHUpa.

Teopus fa66s-ana

MHormne nwAM CKNOHHbI MPOMYCKaTb Ja)Ke OYeHb MpUObIJIbHbIE CUTYalUMM B Hadane
TYPHMPA, apryMEHTUPYIO 3TO (MOYTU BCErja OWMBOYHO) TEM, YTO MO3JAHEE MM elle He
pa3 ygactca 3abpaTtb ropy ¢MLIEK Y CBOMX OMMOHEHTOB. [lpaBaa, B TaKOM CJlyyae WX
NMPEMMYLLECTBO HaJ MOJIEM 6bLI0 6bl MOUCTMHE KOJIOCCA/IbHBIM, Belb YEM A0Jiblle UAeT
TYPHUP, TEM KOpPOYE CT3KU, MU TEM MEHEE BblpayKEHO NMPEMMYLLECTBO OAHOM PYKWU Haj

ZApYrou.

Mo3TOMy HMXKe Mbl MOCTapaeMcs OMucaTb 3aBMCMMOCTb MENKAY CKWJIZIOM MIpoKa M
HEO6X0AUMOCTbIO 0TKa3bIBaTbCA OT MOrPaHUYHbIX CUTYaLMM B Havane TypHupa. Mpuuem
HaM 6bl XOTEJIOCb HAMTU HEKOE YMCNEHHOE 3HayeHMe, MOCKOJIbKY TaK Mbl CMOXKEM
onpeaensTb MaTEMATUYECKOE OXMAAHME OT KOHKPETHbIX peLleHuHM.

HayHeM c onpeaeneHus LeHHOCTU TYPHUPHbIX CTIKOB. MoZe/b, KOTOPYO Mbl BbiBeaeM
HUKE, MOXET 6blTb MCMOJIb30BaHa TOJIbKO B Hayasie WM cepeamHe TYpHMpa, TaK Kak
npeanosiaraeT OTAANIEHHOCTb NMPU30BbIX MECT M OTHOCUTEJ/IbHO FlyGOKME CTIKM.

/laBanite pacCMOTpMM TypHMPp, rae 3a nobeay aaetca 100% npusosoro doHaa. B Takom
c/lyyae, OXmaaHuMe Mrpoka no npusam MpAMO MPOMOPUMOHANIbHO pasMmepy ero CTaka.
34ecb CTOMT caenaTb BaXKHOe 3amedvaHue: BeposmHocmb ydsoumbca Mbl 6yoem
cYyumams KOHCMaHmMoU HA NPpoMAXKeHuuU 8ce20 mypHupa.

Booblie Ha BepoATHOCTb Aab6s-ana BAMAT HECKoJIbKo daKkTopoB. [lepBbiM -
€CTEeCTBEHHbIM 0T60p. CH/IbHbIE MIPOKM Yalle A0XOAAT A0 MO3AHMX CTaauM TypHMUpa.
3TO 3HAYMT, YTO YEM JOJiblle MAET Urpa, TEM CUJIbHEE 6yJeT CTaBUTbCA noJse (B
cpefiHeM). A 3TO YMEHbLUAET LWAHChl KaXJ0ro M3 OCTABLIMXCA YYACTHUKOB YABOMTLCS.



BTopol - pocT 6/1alMHAOB, KOTOPbIM MOCTEMNEHHO COKPallaeT LUaHCbl BCEX MIPOKOB Ha
Aab6n-an o 50%. 3TO NPOMCXOAMT M3-3a COKpPALLAOLErocs KoaMyecTBa pasgad, rae
pe3ynbTaT 3aBUCUT UCKIOUYUTENIbHO OT MacTepcTBa. B To ke Bpemsa Ha paHHeW CTaauu
TypHUpa 60/1e€e ONbITHbIE UFPOKM BCErAa HAaMAYT MHOXECTBO NPUOGbLIJIbHBIX CUTYALMM.

Ho HM oauH M3 3TUX (DAKTOPOB HE OKAa3blBaeT PEeLUAlOLEro B/IMAHMUSA, TaK YTO Mbl
BNOJIHE MOXEM OrpaHMYMUTLCA MPEAMNOJIOKEHMEM, YTO LIAHCbl YABOMTbCA Ha
MPOTAXKEHMM TYPHUPA B LEJIOM HE CU/IbHO MEHSIOTCA - 3TO CYLECTBEHHO YNpPOCTUT
HalLM pacyeTsbl.

Tenepb Mbl MOXXEM CO34aTb MoAe/Nb TYpHUpaA, rae nobeauTenb 3abMpaeT BCe AEHbIN.
MycTb B HEM y4YacTByeT X OAMHAKOBbIX MFPOKOB, KaXKAbl M3 KOTOPbIX MOJlyYaeT OAHO M
TO e Ko/myecTBo duileK. MycTb E - ero WaHC BbiMrpaTb TYPHUP ANA KOHKPETHOro
Mrpoka, C (KOHCTaHTA) - WaHC yaBoMTbCA, a N - KOJIMYEeCTBO pa3, KOTOPOE OH JI0JIXKEH
YZIBOMTbCS, YTOObI BbIMIPaTh.

Monyyaem cnepymouiee ypaBHeEHHE.
E=cV (26.1)

Hanpumep, ecan B TYpHMpP 3aperncTpupoBasmcb 128 UrpoKoB, HaM HYXXHO yaBOMTbCA 7
pa3: 1-2-4-8-16-32-64-128. TlOoCKO/IbKY Kaxaoe M3 3TUX YABOEHMM MOXKHO C
onpegeneHHbIMM OroBOPKaMM CYMTaTb HE3aBMCMMbIM, TO LWAHC BbIMFpaTb TYpPHMP
coctaenset C’.

C nomoublo 3ToM GOPMYabl Mbl BCErga MOCYMTAEM 3HAYEHME HEM3BECTHOro
napamMeTpa, ecau 3Haem JABa Apyrux. [oCKoNbKy BCe MIrpoKU B Hawem TypHupe (X)
0651a4al0T OAMHAKOBbIM YPOBHEM MacCTepCTBa, TO LWAHCbl Ha nobegy Yy HUX TaKxke
HMYEeM He oTamvatotca: E = 1/X. Ewe Mbl 3Haem, 4to nocne N yJBOEHWUM
paccMaTpUBaEMbIM UIPOK 3aMMET NepBoe MecCTo:

X=2N

Torpa ana xaac-an TypHupa N paBHo 1 (X = 2), a gna typHupa ¢ 128 yyacTHuKamu N
paBHO 7. 3TO MOXHO HanucaTb U B 6osiee obLeM BMaE:

N = log; X
[Mpon3Begem 3ameHbl B NepBOHAYa/IbHOM YpaBHEHUN:

1/X = Clog&X

log; 1/X = (logz X) log; C
log; C = -1

C=0.5



TakoM oTBET BMOJIHE OXMAAEM ANA TypHWpa, rAe BCe NPM30Bble OTXOAAT NEPBOMY
MECTY, a UIPOKM MMEIT paBHble LaHCbl Ha nobeay. ITO TaKkKe 3HAYMT, YTO LEHHOCTb
duLeK B Hawem NpMMepe BblpaxkaeTcst abCoOTHO IMHEMHOM DYHKLMEN.

Mbl MOXKEM MCNONb30BaTb YpaBHEHUE 26.1 1 B C/lyyasax, Korga y4aCTHUMKU He paBHbl NO
CBOMM HaBblkaMm. Hanpumep, nycTb HEKMM MIpPoK A y4yacTByeT B TypHupe Ha 100
YenoBEK U UMeeT oOXuiaaHne B 1 6aM-WH (2 6aM-MHA C YYETOM YKE BHECEHHOrO).
Paccumtaem C:

E=CcN

_ rlog 100
%/100 = C™

0.02 = C6.643856
C=0.5550

MonyyaeTcs, YTO LWIAHCHI UrpoKa A yABOUTb CBOM TEKYLIMM CT3K A0 BblJeTa U3 TypHUpaA
coctaBnawt 55.5%. Tenepb Mbl MOXeM MNOCYMTATb BEPOATHOCTb €ro nobegbl AnA
NMPOM3BOJIbHOIO CT3Ka S (Bblpa*K€HHOr0 Yepes YMCN0 CTAapTOBbIX CT3KOB), MOACTaBAAA
COOTBETCTBYILLME 3HauYeHMA B hopmyny E = CV. B Takom ciyyae N KOHeuHo xe 6yaet
ynucaom gao66a-anos ao 100.

Mpu CT3Ke B 2 HayasbHbIX, LAHC MFPOKa A BbIMrpaTb TYpHUp cocTasnseT E= C°%,°°, munm
0.0360. 3ameTMM, 4YTO 3TO 3HAYEHME HEMHOro 06oJblue, YeM anpuopHas LEHHOCTb
duweKk (kotopas B Hawem cayvyae pasBHa 0.02), HO MeHble, 4YeM YABOEHHas
BEPOATHOCTb BbiMrpaTbh TYPHUP C CaMOro Havana.

daKTMyecKkn, ata MoAe/Ib NO3BONAET HAaM OLEHWUTb NPEMUAJIBHOE OXMAAHME B TYpPHUpE
C Y4YeTOM Mmacmepcmsa U2pOKA, nNpuHUMaruwez2o peweHue. WHbIMKM CNOBaMM,
BbiCKa3blBaHME BMAA: «Y MEHA NpPeuMyLllecTBO Haj MONeM, MHe Hado nobepeyb
PUWKKM> - BbIIMBAETCA B CKOPPEKTMPOBAHHYID BEPOATHOCTb MoGeabl AnA boro
pa3mepa CT3Ka, MpU YC/I0OBMM, YTO CO6A0AATCA O0O03HAYeHHble BbilWe YC0BMA.
/laBalTe NOCMOTPUM, KaK Takas MOAE/Ib MOMOraeT HaM YBA3aTb OXMAAHME MO (PULLKAM
U OXXMOAHME MO MPU3aM.

B TypHMpe 250 yyacTHMKOB, cTapToBble CT3KkM no 1500, 6nanHabl 75-150. Urpok B co
ctakom 3000 genaet pens Ha 6atToHe A0 450 ¢ QsTs. Manbii 6nanMHA CKMAbIBAET,
MrPoK Ha 60/1bWoOM 61anHAe aenaeT Koan. Ha dnon BbixoaaT Ks 8c 2s, 6namHa aenaet
yek. lNpednon pensep ctaBuT 500 M TyT Ke NosilydaeT O/1-UH Ha BECb CBOM CT3K.
Urpok B cumTaeT, 4To ero 3KBUTU cocTasnfeT 36%, a Konn ctomnt 2050 duwek.

Ecan 6bl Mbl CMOTpENM Ha 3Ty CUTyauMiO MUCKIOYMTENIbHO C MO3ULMKM OXMAAHMA MO
durwKam, oTBeT 6bl 6bl BNosHe oyeBMAaHbIM: (0.36) (6075) - 2050 = 137 duwek.
Jlerkun Konn, BeAb B CPeAHEM Mbl BbIMFpaem MOYTU AecATylo YacTb 6am-uHa! Ho
AaBaliTe NMpeAcTaBMM, YTO Y Mrpoka B mMmeeTca npemmyllecTso Haj nonem B 3/, 6au-
WMHa B Havane TypHupa. Toraa KoHcTaHTa C ANnA Hero npMmeT 3HaYeHue:



C =0.5364

Tenepb Mbl MOXeM paccuuTaTb TYpHUpHOe oxuaaHue (E) AnAa Kaxporo M3 Tpex
CLeHapueB:

Ecam urpok B pgenaet Konn u BbrpbiBaeT, y Hero oyaet 6075 dwuwek, mam 4.05
CTApTOBbIX CT3Ka.

E = 0.5364'9%, 2°9/4.09 _ 0 024603 6aii-uHa
Ecaun vrpok B genaeT Konn u NnpomrpbiBaeT, ero oxuaaHue B TypHupe oyaeT pasHo 0.

Ecnv urpok B paenaet ¢ong, y Hero octaHetca 2050 dpumwek mam 1.36667 CcTapTOBbIX
CTaKa.

E= 0.5364'08, (250/1:36667) _ 0 009269 6ait-MHa

Torga Mbl MOXeM CKasaTb, 4YTO OXMZaHWe urpoka B OT cpaBHeHWA cocTaBaseT
(0.024603)(0.36), mam 0.008857 6am-mHa. [Monyyaercs, 4YTO KOMN Ha CaMOM Jene
ABNAETCA HEBEPHDLIM PELLEHUEM, C YYETOM NPEMMYLLECTBA HALLIEero NoAoneyHoro.

Elle oaMH BbIBOA, KOTOPbIM MOXHO CAeNaTb M3 TEOPUM Aab61-ana, KacaeTca NpobJiembl
KOMHd/IMNA: KakoM LaHC Ha nobeay onpaBaaeT BbicTaBieHWe 50/50 Ha Bce DULKK B
camoii nepBolt pasgaye? MockonbKy Ep = C B Hauyane TypHMpa, €C/uM Bbl JenaeTe Koan
M yABaMBaeTECh, Balle OXMJaHMe CTaHOBMTCA paBHbiM E; = CV'. Ecnm Bbl npuHMmaeTe
¢dmn ¢ waHcom Ha nobeay W, Bawe oxugaHuve npespawjaetca B WE; (NOCKO/IbKY B (1-
W) cny4yaeB Bbl BblneTUTE U3 TypHMpa C oxuaaHuem 0). Ecam ke Bbl OTKaxeTtecb, TO
ocTaHeTech C Ep. MNpupaBHAB 3TK ABa BblparKeHMA, NOJYUYUM:

cN=wc", umm w = C.

TakMm 06pa3om, ecnm Baw LWaHC nobeay B KouHdmne paBeH C, BaM HET pasHMUpbl,
yto Aenatb (Konn wam dong). Ho noctapaMtecb BCMOMHWTb, CKOJIbKO MIPOKOB Bam
rOBOPMJIM, 4YTO He XoTennm 6bl BbicTaBnAaTbCcA ¢ QQ npotme AK (57/43) B Havane
TypHupa. /JlaBaMTe MOCYMTAeM MX MpeanosiaraeMoe OXuaaHue B TypHMpe Ha 250
yesioBeK:

E=c"=(0.57)*=0.01114

...MJIM OKoJ10 2.78 6aM-MHA 3a TYPHMP (YMHOXKaeM MosyyeHHyo umdpy Ha 250). UHbIMM
CNOBaMM, YTOGbl OTKA3aTbCsA OT TaKOM MOHETKM, BaM HYXXHO MMETb OXMAAHME NOYTU B
Tpu pasa 6osiblie cpefHero. TakoW BMHPEMT MOYTM HABEPHSAKA MOCTaBMA 6Gbl Bac B
OAMH PAA C NYYWKMMKM UrPOKamu B mupe!



Ewe oaHMM cneacTBMEM PacCMOTPEHHOM MOJENM SBAAETCA pacyeT OXMuAaHusa ANs
MMHYCOBbIX MIPOKOB. Mbl MCKpPEHHE HaJeeMcCs, BCe HallM YuTaTeM MMEKT CTPOro
MONOXKUTE/IbHbIM ~ BUHPEMT, OAHAKO YTOGbl MOKEPHblE  TYPHWPbl  OCTaBa/MCb
NPUObLINIbHbIMM, KTO-TO JAOJIKEH npourpbiBatb. [lo Teopun [ab6n-ana, MMHYCOBbIM
MrpoOKam CTOMUT UrpaTbh Ha BECb CT3K JarKe B MOrpaHMYHbIX U YObITOYHbIX CUTYaUMAaX -
YOMBUTENbHO, HO Haubosiee AMCNEpPCMOHHAA cTpaTerua ABAAETCA MX eAMHCTBEHHbIM
LUAHCOM BbiMrpaTb TYpPHUP. ECau ke oHM ByayT cuMAeTb U XKAaTb PYKK, 6osiee OnbITHbIE
ONMOHEeHTbI 6e3 Tpyaa 3abepyT y HMX BCE (PULLKM.

TakKe CTOMT OTMETUTb HECKO/IbKO MHTEPECHbIX BbIBOAOB KacaTe/JlbHO MYyJIbTUBEM
6aHKOB. Bbl He yaMBUTECb, €C/IM Mbl CKAXXEM, YTO WMIPOK, 3axoAdAWMM B ON-MH
TPETbMM, 4YaCTO MMEET OYEHb CUJIbHYIO PYKY. HO BOT 4YTO MHTEpPECHO: 3TO MpaBMIO
CTAHOBMTCA ele 60/iee MMNepaTMBHbIM C YY4ETOM CTPYKTypbl Bbinnat. [peactaBbTe
cebe cneayollyo CUTyaumio: ABa MrPoKa YW/M B O/I1-MH Ha ¢ione B 60/1blIOM 6aHKe,
a Mbl JOJIKHbI pelwnTb, CTOUT JIM AenaTb OBEPKOAN UM HeT. B Kaw-urpe ana Hynesoro
Konna Ham 6bl noTpeboBanacb pyKa ¢ 25% 3KBUTU. B TypHUpe e BCe MHa4ve: ecsiv Mbl
BbIMrpaem, Hawm ULLKK 6yayT CTOMTb B YETbIpe pa3a AOpoXKe, YeM B cayyae donaa,
Beb Mbl BblObeM Cpa3ly ABYX OMMOHEHTOB WM YMEHbLUMM KOJIMYECTBO TPeObyeMbIX
yABOEHUN. MO3TOMY €C/IM Halll M3HaYasIbHbIM LAHC Ha Aab66/1-an 6bl1 paBEH, CKAXKEM,
55%, HaM HyHO Kak MMHUMYM 30.25% 3KBUTU, 4TOObI CAeNaTb 3TOT KO HY/IEBbIM MO
TYPHUPHOMY OXMAAHMIO.

Tenepb AaBaiTe NpeACTaBMM OCHOBHYH (POpMYJly 3TOM MOJENM B HECKOJIbKO MHOM
BMAE. M3Ha4yanbHO OHa BbIr/IfAeNa TakK:

E=c"

MycTb y HAaC €CTb HEKMM CT3K pa3mepa S (paccyMTaHHbIM Kak 4YaCTb OT BCEX (MLIeK B
urpe). Torga 4Mcio Tpebyembix YABOEHMI COCTABASAET:

N = log; (1/S) = -log; S

E = C-lOgZS

In E = (-log; S)(ln C)
INE=(ln9S) (-log; C)
logs E = -log; C

E= S-logZC

0603Haumm -log,C Kak B, Toraa:

E=¢5P (26.2)
Mbl nonyumnu nepedopmyMpoBaHHOE ypaBHeEHWE 26.1 C TOW /MWb pasHMUEMN, YTO
Tenepb OHO 3aBMCMT OT pa3mepa CT3Ka. Mbl MOXKEM MOMTH elle Aasiblie U BKYMTb B
pacyeTbl HECKOJIbKO [JPYrMx COO6paxKeHWM, KOTOpble MOryT MOB/MATb HA OLEHKY
TYPHUPHOr 0 OXXMAaHWA. Hanpumep, A0 3TOr0 MOMEHTa Mbl He pacCMaTpMBaIM BAUAHUE



CTPYKTYPbl MPHU30BbIX - CaMO€ BpeMA UCTNPaBUTb 3TOT HEJOYET.

MpeactaBbTe cebe TypHMpP Ha 256 MrpoKoB, rae BCe AEHbru 3abupaeT nobeamtensb.
Torga oxuAaHMe OAHOrO MrpoKa paBHO (256) (C%), unm BepoaTHOCTL Aa66n-ana 7 pas
noApsJ, YMHOXKEHHAs Ha KOJIMYECTBO BbIMrPaHHbIX 6ai-UHOB:

(256)(C®) = (2C)®

Bosnee TOro, Mbl MOXeM MoAUdMLMPOBaTbL M3HaYasbHoe ypaBHeHne E= CN ana Toro,
YTO6bl BbIPA3nUTb OXMAAHWE B NPU30BOM (hoHe Ha X 6ai-UHOB:

Ex=XC"
E=0o)"

(rae N - yncno TpebyemblX YABOEHWUI)

Tenepb faBaiiTe pacCMOTPUM APYroM TYPHMP, FAe NpM30BOi OHZ pasfeneH MeXay
NepBbIM, M BTOPbIM MECTOM (PaBHbIMM YacTAMM No 128 6aii-uHoB). Torga oxuaaHue
Hawero wurpoka paBHO (128)(C’), wm (2C)’, NOCKO/MbKY MO  AOCTUNKEHMIO
onpeAeNeHHOro Nopora, ero BbIUIPbILL HE U3MEHUTCA.

KaK 370 3HayeHMe COOTHOCUTCA C Nnoly4e€HHbIM paHee?

(20)° > 2€)
C>1,

PasgeneHne npusoBoro GoHAa MeXay ABYMA nMNEepBbIMM MeCTaMM YMeHbluaeT
OXMJaHWe MrpoKa, €c/M ero LaHc yaBouTbcA 6osbwe 1/,. EcamM nogymatb, TO 3TO
BMOJIHE OYEBUAHDBIN BbIBOJ, - BMECTO TOr0, YTO6bl NOCAEAHUM YABOEHMEM BbIMIpaThb 256
6an-UHOB, 34€Cb OH MOXKET Mo/lyYnTb Bcero 128. TakMM 06pa3oMm, ero LaHC BbIMrpaTb
nocsejHee CpaBHEHME MOXHO NPOCTO 3aMEHMTb Ha l/,, MOCKOJIbKY OHO He MMeeT
3HaYeHMA.

JTO TaK)Ke NoKa3bIBaeT, YTO B TYpHMpaXx, rAae Np130BoM (POHZ pacrnpeaenseTca MexXay
MHOTMMM YyYaCTHUKaMM, BIMAHME HaBblka Ha OXMAaHMe najaeT, Beab nobeauTesb
3abMpaeT MLWb HEGOJIbLLYI0 YaCTb OT BCEX AeHer. B npumepe Bbille paccMaTpMBaeMbIi
MIPOK UMEJT OXMAAEMbIM BbIMIpbill HAa 2C MEHbLUE /Wb M3-3a TOro, YTO MOABWMIOCH
JonosHuTeNbHoe npu3oBoe MecTo. CorsiacHO HalwKuM oueHkam u3 Teopun Jab6n-ana,
MY/IbTUM/IMKATOP YPOBHA Mrpbl 34ecb OyaeT paBeH TaKOBOMY ANA TypHupa ¢ 128
UrpoKamu, a He c 256.

Mbl Ha3blBaeM 3TO peasibHbIM NoJieM MypHUPA - HAKTUYECKMU, Mbl JAEM YMUCSIEHHYIO
OUEHKY BJ/IMAHMIO CTPYKTYpbl BbINJaT Ha BO3MOXHOCTb peanm3oBaTb CBOE
NMPEMMYILLECTBO HaJl OCTa/IbHbIMU MIPOKaMM. MOXKHO IErKo MoKasaTb, YTO AS TYpHUpa
Ha 256 MrpoKoB C ABYMSA MPU30BbIMM MECTaMM 3Ta OLIEHKA MOYTU COBMaAaeT C TaKOBOM



ANns TypHupa Ha 128 urpokoB, rge nobeaurtesnb 3abupaeT Bce AeHbrM. 0603HaYaTb
peanbHoe nosne Mbl byaem 4Yepe3 KoIPUUMEHT Kk, npuyem No OnpeaesieHuto, ero
3Ha4YeHWe [JO/KHO YAOBNETBOPATb CAedyluwemMy YpaBHEHMO (NpyM  3aaHHOM
pacnpegeneHnu nNpu3oBbIX):

(2C)'°¢2k = Ey (26.3)

F'ae C - BEpOATHOCTb YABOMTLCA, a Ey - KOIMYECTBO 6al-MHOB, KOTOPbIE UFPOK MOXKET
BbIMrpaTb MpU 3aJjaHHOM CTPYKType. Toraa k 6yaeT BE/JIMYMHOM MO SKBMBAJIEHTHOrO
TypHUpa (a414 hopMybl 4a66/1-ana) C BbINJATOM TO/IbKO 3a NEPBOE MECTO.

EcTecTBeHHO, CerofHsi CNOXHO HAMTM TaKOM TYpHMp, rAe 6bl BCe MPU30BbIE
pacnpeaensiMcb Mexay nepBbiM U BTOPbIM MECTOM MOPOBHY. JaBalTe pacCMOTPUM
TYPHWUP, B KOTOPOM BbiMJlaTa 3a NEpBOE MECTO COCTaBfseT f OT BCeX JeHer, a 3a
BTOpOE - (1 - f). Tenepb bopmyia OXKMAAHUSA UFPOKA NPUMET CeAyoLWMI BUA:

(npu3oBoi oHa)[(nepsbit npu3)(p(1°7)) + (BTopoi npm3)(p(2°7))]

(256)(f (C°) + (1 - f)(C" - C°)

(256)C” (2fC + 1 - C - f)
Mbl 3Haem, 4TO AN1A pacCMaTpMBAEMOro MJIIOCOBOr0 Mrpoka C OKaxKeTcA HEeMHOro
Boiwe, yeM 0.5. Ckaxkem, ero C = 0.52. [na o0603Ha4yeHMA pasHULbl MeXAaY
HabnoaaembiM C 1 0.5 6yaem ncnonb3oBatb CUMBOA O.

0=C-0.5

CKOppEeKTUpPYEM Hallle YpaBHEHMWE (€C/IM Bbl pacKpoeTe BCE CKOOKM, TO MoJiyuymTe B
TOYHOCTM TaKOE e BblparKEHUE, YTO M Bbille):

(256) C7 (8 (2f - 1) + 11,)
JTa bopMyna COCTOMT U3 ABYX OCHOBHbIX YaCTEM:
e (256) C’ - WaHC Hallero Urpoka AOMTM A0 X3AC-ana, YMHOXEHHbIM Ha pasmep
npu3oBoro ¢oHAa.
e O (2f - 1) - gononHUTENbHOE OXKMAAHWE, KOTOPOE OH MOoJlyvaeT 3a CYeT CBOEro
MacTepcTBa.

Tenepb Mbl MOXXEM HaMTW peasibHbIi pa3mep MoJsia ANS TaKOro TypHMpa.

Myctb d paBHO log; k, TO eCcTb KoIM4eCcTBY Aab61-anoB, HEO6XOAMMOro AN nodebl B
TypHUPE C k y4aCTHUKaAMM U NPU30BbIMU TOJIbKO 3@ NEPBOE MECTO.

Toraa cywecTByeT HEKUM TYPHUP, AJ1A KOTOPOro BEPHO C/ieayloLlee:



(2€)¢ = Ey
B naHHOM ciiyyae Ey paBHO Halleln OLEHKe OXKuaaHuA (hopmyna Bbile):

(2C)% = (256)C7 (8 (2f - 1) + 17,)

C)*7 =2 (8 (2f - 1) + 17,)
(d-7)(In2C) =n (2 (B (2f - 1) + 11,))
(d-7)=1In (2@ @2f-1)+1,))/ n (2C)
d=1ln (2 @2f-1)+1,))/n@2C)+7
k =29

MycTtb f paBHO 154/256, a C paBHo 0.52. Torga

In(2(0.02(2 (326 — 1) +0.5)
d= +7 ~7.206
In 2C
k=29=147.68

MonyyaeTtca, 4TO peasbHOE MNoJie PACCMOTPEHHOIO TYpHMpaA NMPUMEPHO Ha CTO UIPOKOB
MeHblUe. 3TO 3HAYEeHME MOXKHO MCNoJsib3oBaTb B opMyse Aab6/1-anoB, C YC/IOBUEM,
4yTo E HE06XOANUMO YMHOXKMTb Ha COOTBETCTBYHOLLEE KOJIMYECTBO 6aM-MHOB (K).

Hanpumep, 4T06bl HaMTU OXMAaHME urpoKa ¢ C = 0.53, KOTopbIK BbiMIpas CBOM NEPBbIE
4 cpaBHeHMA (TO €CTb €My HY)KHO YyABOMTbCA ele 4 pa3a, 4YToObl BbIMrpaTb), Ham
cnefyeT UCNONb30BaThb CaeayoLwyo hopMyny:

KE = Clo8, K/9)
(147.68)(E) = (0.53)'°8, (147:68/16)
E = 19.287 6an-uHOB

B kavecTtBe NPOBEPKKN Mbl MOXKEM MOCHUTATb 3TO 3HAYEHME HAMNPAMYIO:

BeposATHOCTb JOMTH A0 x3ac-ana: 0.53° = 0.14888
BepoATHOCTb BbIMrpaTh B x3ac-ane: 0.53
(0.14888)[(0.53)(154) + (0.47)(102)] = 19.288 6aii-uHOB

K coxaneHuio, peasibHble TYPHUPbl HE HACTOJIbKO 3/IEMEHTAPHbI - B HMX HET MOHATMA
NPAMOro YABOEHMSA, a AEHbrM BbINJIAYMBAOTCA HE TOJIbKO 3a MepBble /Ba MecTa.
OAHAKO C MOMOLLbD HEKOTOPbIX JOMYLIEHUMM O BEPOATHOCTM BbIIETETb Ha
onpeAesieHHOM MECTe, Mbl MOXEM O0606LIMTb HalM pacyeTbl U HAMTM peasibHbIM
pasmep nons (MOMyTHO onpejenss Heo6XO0AMMOCTb NOACTPauBaTb CTpaTeEruio B
3aBMCMMOCTU OT CBOEr0 CKM/INA) ANA No60M CTPYKTYpbl BbiNaT.



lMpednonoxeHue:

BeposmHocmb moz20, 4YmMoO u2poK 3aKOH4YUm mypHUp Ha mecme N pasHa
sepoamHocmu yosoumb cm3K 0o 1/N om scex uwek 8 mypHUpPe, MUHYC
BEpPOAMHOCMb 3aKOHYUMb MypHUpP Ha 60J1ee 8bICOKOM Mecme.

U3 3TOoro cnepyet, 4TO BEPOATHOCTb HEKOEro MrpoKa BbiMrpaTb BeCb TYpHMP paBHa
BEPOATHOCTM NocaefoBaTesIbHbIX 4ab61-anoB A0 MOMEHTa, KOrja y Hero oKaxyTca Bce
drwkn. Ero waHc BblneTeTb Ha BTOPOM MeCTe Torja MOXHO onpeaenmtb Kak
nocnejoBatesibHble Aab6a-anbl 4O MOJIOBUHBbI BCEX MLLEK, HaXOAAWMXCA B WUrpe,
MMHYC BEPOATHOCTb nobebl. Takaa nocnejoBaTelbHOCTb B CyMME AacT Ha eAuHuULYy -
M XOTA B peasibHOM TYpHUPE UIPOKY He obA3aTenbHO umeTb 1/N Bcex duuek, 4TobbI
poobpatbca o0 N-oro MecTa, Takoe JonyweHue Mo3BOAAeT MnoJjy4vatb BrOJIHE
aZleKBaTHble OLEHKM.

Tenepb Mbl MOXEM MOAMGDMUMPOBATL YpaBHEHMA M3 Teopun /Jab6a-ana M HaMTU
peasibHbIM pasmep noasa ANs No6oro TypHUpa.

OKuzaHue UrpoKa (B 6aiM-mHax) MOXHO BbIpasuTb caeaytoulen popmyioNn:

X
En = z PiVvi
=1

F'ae pi - BEPOATHOCTb 3aHATb i°¢ MeCTo, Vi - Npu3oBble 3a i°° MecTo, a X - KOIMYEeCTBO
MIPOKOB B TYPHMPE.

BepoATHOCTb BblNeTETb M3 TYpHUPA Ha JIK60M MECTE paBHa BEPOSATHOCTU YABOMUTLCA A0
HYXXHOrO KO/JMYecTBa (ULIEK MMHYC BEPOATHOCTb YJABOMTLCA €lle WM 3aHATb Gonee
BbICOKOE MeCTO:

p = Cloge® _ clogaZp)

Myctb N = log; X. 3T0 uucno yaBoeHuH, Tpebyemoe Ansa nobeabl B TypHUpe, rjae
nobeautesnb 3abupaet Bce. MoactaBum N B ypaBHEHME BbillE, TOrAa MNONYYUM:

pi = CN - logzi . CN - logz(i-1)

MNocnegHee ypaBHeHMEe cnpaBejJ/IMBO TOJIbKO /iMWb B Cay4vae, €c/m i > 1; NOCKOJIbKY
npui=1, pi=C".

Tenepb [JaBaiTe BEpHEMCS K BEPOATHOCTM 3aHATb OMNpeaesieHHoe MecTo. Beegem
HOBYIO MEPEMEHHYIO:



®aKTUYECKMU, Qi €CTb HW YTO MHOE KaK <«06llias» BEepOoATHOCTb BbIIETETb B TOM i
HanpMMep g; NOKa3blBaeT BEPOSATHOCTb 3aHATb NEPBOE MECTO, g, - NEPBOE WU BTOPOE
W TaK Aanee.

Mpou3BeaemM NOACTAHOBKY, MOJYYMM:

N -log i
g=C" "%

Tenepb pacCMOTPUM CTPYKTYPY MPM30BbIX AJIS1 HALIEro BblAYMAHHOro TypHUpa. MycTb
BeCb Npm3oBoM (poHA - P, rae v; 3To BbinsiaTa 3a BblIET Ha i” MecTe:

P =

i

X
Vi
=1

10M

Torpa w; 6yeT oTpaxaTb yBe/IMYEHME pa3mepa BbIniaT 3a BblneT Ha i + 1% mecTe:

Wi = Vi = Vit

X
i=1

OroBopuMCA, 4TO Wx = Vx

KpOMe TOro, Mbl TakXeé 3Haem, 4TO:

X
P= z iWi
i=1

NOCKOJIbKY

D (W) = ) (Vg = Vien)

= 2(vy) — Z(iV(i+1))
= %(ivy) — X(G = Dvy)
=X(vy)) =P
TaKkMM 06pa3om, BeCb NpM30BOM (DOHZ paBeH KOMYECTBY AEHer, rapaHTMPOBaHHbIX 3a

BblNIET Ha i°™ MecTe UM Bbllle, YMHOXEHHOMY Ha KOJIMYECTBO BbIJIETEBLUMX MIPOKOB, M
NMPOCYMMMPOBAHHOMY MO BCEM 3HAYEHUAM i.



B camom Hayvasie 3Toro o6CyKAeHMA Mbl HanucanM caeaytouyio popmyny:

X
Ey = Z Pi Vi
i=1

OXuaaHMe MrpoKa paBHO BbiMJlaTe 3a BbUIET Ha KaXXAOM M3 BO3MOXHbIX MecT,
YMHOX€EHHOM Ha BEPOATHOCTb BblJE€TA, U MPOCYMMMUPOBAHHOM MO BCEM i.

Ho Mbl TakXKe MoxeMm nepenncaTtb 310 ypaBHEHME CeJYIOLLUMM o6pa30M:

X
Ey = 2 q; Wi
i=1

OXuMAaHWe Mrpoka paBHO €ro LIaHCy OKasaTbCA Ha JIIO6OM M3 MeCT B TypHuUpe (Mu
BblLLIE), YMHOXXEHHOMY Ha w;.

MpounnocTpupyem Bce ¢OpMy/ibl Ha NpocTom npumepe. MNycTb Mbl UMEEM Aeno C
Tpems NpU30BbIMK MECTaMMU: Vj, V2,M1 V3. BEpOATHOCTU Hallero Mrpoka nonactb Ha HMX
COOTBETCTBEHHO paBHbl pP7 ,P2, U P3.

Monyyaem:

q1= P1

q2 =Pp1+p2

qs =Pp1+p2+P3
Kpome Toro:

W1 =V1-V2

W72 = V2 - V3

W3 =V3

Mbl MOXeM NoKasaTb, YTO GiW1 + g2W2 + G3W3 SKBUBAJIEHTHO HalLEMY OXKMAAHMIO:

giW1 + 2W2 + Q3w3
P1(V1 - v2) + (P1 + P2)(V2 - V3) + (P1 + P2 + P3)(V3)
P1V1 + P2v2 + P3V3

TakMM 06pasoM, Mbl Mosyumnm opmyny ANA pacyeTa OXMAaHWMA OT TypHMpa. Mbl
6y/leM MbITaTbCA OMpeAe/IMTb 3HauyeHue k, KoTopoe 6bl YA0BNETBOPAIO C/eAyoLemMy
ypaBHEHMIO:



X
ZNZ qi w; = (20)°
i=1

rae D - konnyecTtBo fab6n-anoB Ao k urpokos, nan log; k. 3aecb U fanee Mol bygem
npeanonaratb, YTO W; BblparKaeTcs B 6aM-MHAX, a HE B J0/1AX OT 0O6LIEro NpM3oBOro

doHaa.

X
ZNZ CN-log2iyy, = (20)P
i=1
X

Z(ZC)NC‘logziwi — (20)P

i=1

X
2 C_IngiWi — (ZC)D—N
i=1

X

> i20) B = (20)°

i=1

MHTepecHbIM aKT - 3Ha4YeHWe Kk XOTb M 3aBMCMUT OT BbiGpaHHOro C (Kak Bbl MOT/M
ybeamMTbCA B OAHOM M3 MPMMEPOB BbIWE), OAHAKO OKa3sblBaeTCA MNPaKTMYECKM
6e3pas/IMyHbIM K BblOOPY KOHKPETHOrO 3HayeHWA, €C/IM OHO HaxXOAMTCA B pa3yMHbIX
npegenax. peanonoxmm, 4to Hawe C HaxoamMtcA oyveHb 6am3Ko K 0.5. MMyctb € -
pasHocTb Mexay 0.5 n C, yMHOXeHHaa Ha ABa (3HayeHue posHO 0.5 Bbinagaert,
MOCKOJIbKY TOrZia B 04HOM U3 Halmx popMyn nosBUTCA AeneHne Ha 0).

X

Z i(1+ &) 0821w, = (1 4+ €)(D — N)

i=1

Ecan 3HauyeHMe € HaxogauTcAa ouveHb 6/M3K0o K 0.5, Mbl MOXeMm caenatb crejylouiee
npuoanKeHue:

(1+€)=1+xe.

D iwi(1 - (log, D) = (1 - (N—D)2)

i=1
YneH iw; B CyMMe AacT euHuLY, TOra NoJlyYmMm:

X

D iwi(log, ) = (N - D)

i=1

3HayeHne (N - D) MOXHO MHTepnpeTMpoBaTb KaK KO/IMYECTBO YABOEHMM, KOTOpOE



«BblNaJaeT» M3 TYPHUPA, €C/IM Mbl BK/IOYAaEM B HAlUM pacyeTbl HEKYK CTPYKTYpy
MPM30BbIX. YTOGLI HAMTM peasbHbIN pa3Mep MO, Mbl MOXEM pasgaennTb X Ha 2P

3Ty npocTyio POpMyly MOXKHO MCMOJIb30BaTb As 060ro TypHUpa. MpUMEHUTENIBHO K
HaleMy npeablayLiemy npumepy:

g1 = 154/256
g = 102/256
204/256 =N-D

k = 256 / 22%4/%¢ = 147.35 rge D = log; k

He6onblwoe pacxoxjeHue pesynbTaTOB BbI3BAaHO TeM (QaKTOM, YTO Korjga Mol
OLIEHUBAJIM 3TOT TYPHUP B NEPBbIM pa3, Mbl Bbibpaan 3HadeHue C = 0.52.

Hy»xHo 3anoMHUmMb

e Teopua [lab6n-ana nNO3BONSET OLEHUTb OXMAAHME OT HAWMX AEMCTBMM Ha
PaHHEM M CpeaHeM CTaauu TypHMpa 4Yepe3 BEepOoATHOCTb Aabb/si-ana M 4YMcio
YZABOEHMM, HEOGXOAMMbIX ANA nobeabl. C NOMOLLbIO 3TOM MOAEAN Mbl MOXKEM
paccumMTatb Heo6XoAMMble MOACTPOMKM B CTpaTerMM B 3aBUCMMOCTU  OT
COGCTBEHHOro MacTepcTBa.

e ®opmyna E=C" cBA3bIBaET CTPYKTYpY NPM30BbIX M YPOBEHb MIPbl - YeM Gosblue
MPM30BbIX MECT, TEM MEHbLLE B/IMAHME MacTEpPCTBA Ha OXMAaHMeE.

e Mbl MOXEM HaWTM peasibHbiM pasmep MosA (ypaBHeHWe 26.3) Ansa TypHWpa C
N06OM CTPYKTYpOM Npu30BbIX. KoadhdUUMEHT k - 3TO Mnose 3KBMBAJIEHTHOIO
TYpPHUPA, rae nobeautenb 3abMpaeT BCce AeHbrU.



FnaBa 27
OULWKK He aeHbru: TypHUPDI, YacTb 2

Teopus [a66n-ana He npeaHasHayeHa Ana pasdopa CUTyaumi, BO3HMKAKOLWMX Ha
6ab66ne MM 3a (PMHaSIbHBIM CTONOM, OAHAKO 3a4aCTyld MMEHHO B TaKME MOMEHTbI
BaXHO 3HaTb MCTUHHYK CTOMMOCTb Hawux duweK. Bo3MOXHO, Ham npeanaratoT
noAe/uTb NpM30BOM (DOHA, MM Mbl OKA3a/IMCb B MOrPaHUYHOM CUMTyauMu Ha 6a661e U
COMHEBAeMCA B CBOEM peasibHOM OXMAaHMM.

K cnoBy, ABa rnaBHbiX aKTopa, KOTOpble MOTYT MOB/MATb HA Halle OXMAaHue
(YpOBEHb Mrpbl M CTPYKTYpa BbIMAAT), No-pasHOMY MpoABAAOT cebA Ha pasHbiX CTaauax
TypHupa. Korga duuek ele MHOro, a Npu3oBas 30Ha Ja/IeKO, TOJIbKO MPEUMYLLECTBO
HaJ noseM MMeeT 3HauyeHue. Ho 6amKe K KOHUY TypHMpa, Korga 6/1aMHAbl U aHTe
CbeAaloT 3HAYMTE/IbHYI0 YacTb CT3KA KaxkAblM Kpyr, 3hdeKT OT Ballero ypoBHS MIpbl
CBOAMTCA Ha HET U Bbl BbIHYXKAEHbI BCE Yallle Or/sAblBaTbCs HA CTPYKTYpY MpPU30BbIX.
X0TS yMeHMe 06pallaTbCs C KOPOTKMM CTIKOM BCE €Lle MOXKET NpUroamTbCs.

CNOXHO AaTb OIHO3HAYHbIM OTBET MO MOBOAY MCTMHOM CTOMMOCTM (DULLIEK U OXKMAAHUA
OT Pa3/IMYHbIX PELUEHUM, AaxKe KOrja Mbl FrOBOPUM 06 MrpoKax NMPUMEPHO OJIMHAKOBOM
cunbl. [Ans pelueHMsa 3ToM 3aZauM npeasiara/iMcb caMble pasHoo6pasHble MoAXO/bl, HO
B paMKax HaLIEM KHUIMM Mbl MPOaHa/IM3UMPYEM JiMILb HECKOJIbKO CaMbIX MOMYAAPHbIX
MozeNlen U 06CyIMM UX HEZIOCTaTKM.

A}'If-l Ha4aJ/la ,D,aBal\;ITe BBeJEM HECKOJIbKO OCHOBHbIX MOHATMM U onpep,eneHMf/'t.

Kaxabl4 M3 i WMrpoKOB, OCTaBLIMXCA B TYpHMPE, MMEET HeKuMM CTaK S;. Obuiee
KONMYecTBO duLlek B Urpe (77) Torga MOXHO 3anucaTb Caeyowmm oopa3om:

T=ZSI

Zona cmaKa KOHKpemHo20 u2poKa 8 obwemM Yucse uwek:

Si
S. —_— —
T
OueBMIHO, YTO CYMMa BCEX 3HAYEHUM S; ByaeT paBHa 1.

Kpome Toro, mbl 6yaem o603HayaTb Yepes v; BbinaTy 3a BblleT Ha jo mecte. CyMma
BCeX BbInaaT 6yAeT paBHa npusoBoMy doHay, V. Ewje He sbinsiavyeHHbIU npu3osou
¢OHO npun N OCTaBLUMXCA UFPOKaX, Mbl OyaemM 0603Ha4aTb Kak Vp:

n

Vn:ZVk

k=1



MycTb w; - NpupaLleHre nNpu3oBbIX BbinaaTt Ans j°° mecta (npuyeM j > n), a W, - obmi
npusoBomn ¢doHz Ao n°° mecTa:

Wj =Vj — Vp
n

anz:wjzvn—nvn

1

Byaem cuutatb, 4TO Mbl nonasnu 8 deHbau, ecnn v, > 0; TO eCcTb Caeay WU
BbIJIETEBLUMM UIPOK MOJIyYaET A0/ OT MPU30BbIX. ITO NPOU3OMAET B TOYKE N, rAe V, =
0 Ho v, + 1 > 0, TaKXXe oHa Ha3biBaeTcs 6ab66Js10M.

ycTb pj;j - BEPOATHOCTb, YTO UrPOK i BbIIETUT HA MecTe j. MoXeM NPUMEHUTb Camylo
NpocTyto POpMyNy ANA pacyeTa OXMAAHUA OT TypHUpa:

< Xi >= z pi,jVj

j=1,N

BonbwmHCTBO hopMyn Ana pacyeTa OXMAAHMA, KOTOPble Mbl pacCMaTpuBa/iM O CUX
nop, npeanosiarajuv, YTO LWAHC 3aHATb MepBOe MeCTo (pj ;) NPUMEPHO paBeH Josie
duweK y Hac Ha pykax s;. OAHaKO 3TO CnpaBej/IMBO TO/IbKO ANA CUMTyauMu, KOraa Hu 'y
OAHOr0 M3 MrPOKOB HET CyWeCTBEHHOro npeumyllectsa. B npoTMBHOM cnyvae
npeanoyTUTEeIbHEE MCNoJsIb30BaTb OpMyny U3 Teopun aabb6n-ana. MosaToMy BMeCTO
CT3KOB BO BCE€ MOC/eAyLlMe pacyeTbl Mbl OyAeM BKJIlOYaTb NEPEMEHHYIO Xi, KOTOpas
O3HayaeT LIAHC HEKOEero Mrpoka i BbIMrpatb TYPHMUP, @ KAKMM METOZOM 3TO onpefenunTb
Bbl MOXKETE peLUMTb CAMOCTOATE/IbHO.

dopMynbl AN pacyeTa OXMAAHMUA, Kak MPaBuIO, NPUHUMAKOT BEPOATHOCTb nobeabl 3a

JlaHHOCTb M MO3BOJIAKT TPy6O OLEHMTb COMYTCTBYIOLME BEPOATHOCTM BblAE€TA Ha
APYrUX MecTax.

lMponopyuoHasbHbIU Memod
MepBasa moaenb ANna onpeaeneHns BEPOSTHOCTU 3aHATb KaKoe-/IM6o MeCTO B TYpHMpe
JIOCTAaTO4YHO pacnpOCTPaHEHA - 3TO METOZ NPOMOPLMOHA/IbHOM OLIEHKM Yepe3 BEJIMUMHY
CT3KOB:

< X] >= Vn+SiWn (27.1)

JTa MoZeNb COCTOMT U3 ABYX yacTemn:

e Bo-nepBbix, KaxAapbli UrPOK MoJy4aeT MUMHMMAa/IbHO FapaHTMPOBAHHYIO BbiMaaTy
ANA onpeAeNeHHoro 3Tana TypHupa.



e 3aTeM OCTaBLIMMCA NPU30BOM (DOH/ pasaenseTca B COOTBETCTBMM C pasMepamM
CT3KOB BCEX UIPOKOB.

MycTb 3a CTO/IOM OCTasIOCh MNATb YYAaCTHMKOB CO CTaKamm 25,000, 20,000, 10,000 m
5,000, B To BpeMsa Kak CTPYKTypa BbInJiaT B TypHMpe cneaytowasn: $2,000, $1,400, $900
n $700, Torga No NpOMOpUMOHAZIBHOMY METOZYy Ham creayeT pas3de/iMTb NpUM30BOM
doHa TaK:

$2,800 6GyaeT MOPOBHY pacnpeaesieHO MeXAY BCEMM OCTABLUMMMCA MIPOKaMM, 3TO
MMHUMaJIbHO rapaHTMpPOBaHHasA Bbinjara.

OcTaBLlUMeCA AeHbrM pa3onayTca B C/ieAytolen nponopumu:

Urpok 1: <X;> =700 + (5/,,)(2200) = $1,616.67
Urpok 2: <X;> = 700 + (1/;)(2200) = $1,433.33
Urpok 3: <X3> = 700 + (1/,)(2200) =5$1,066.67
Urpok 4: <X4> = 700 + (1/,,)(2200) = $883.33

Ha nepBbi B3rnag 3TM uMdpbl KaxyTca agekBaTHbIMM. OAHAKO HeAOCTaTOK TaKoM
MOZeNIM CTAaHOBMTCA OYEBUAHbIM, €CAM Mbl JaguM NEPBOMY MIPOKy CTaK B 48,000, a
ApYyrum octaBmm Bcero no 4,000 duwwek:

Urpok 1: < Xy > = 700 + (4/)(2200) = $2,460
Mrpokm 2-4: < X; > = 700 + (1/,.){2200) = $846.67

OueBMAHO, YTO TaKoe pasjdesieHune Npu3oBoro oHAa COBCEM He CnpaBeaJ/IMBO - OAMH
M3 UrPOKOB MOXKET MOJYYUTb 60Jiblle, YeM OdMUMANbHO 3asBJIEHHbIM NpPU3 3a NepBoe
mecto! leTo B TOM, YTO NMPOMNOpPLMOHA/IbHbIA METOJ CUCTEMATUYECKM OTAAeT 60o/blie
JEHEr KpynHbiM CT3KaM. YemM MeHblue pasHuua no duikam, Tem 6o0siee ToYHble
OLEHKM Bbl nonyuute. MNpaBaa, ecam 6bl 3TO YCI0BME HE BbIMOJHANOCH ANl KAKOM-MB0
MOJE/IM, Mbl Bbl CMEJI0 MOT/IM BbIKMHYTL €e B MycopHoe Befpo! Beab urpoku c 6onee-
MeHEee OUHAKOBbIMM X; I0/TIKHbI MOy4aTb OJHO M TO KE KOJIMYECTBO AEHET.

MpuyYnHa HeaocTaTKa MPOMNOPLMOHANbHOM MOAE/IM KPOeTCA B TOM, YTO B €e OCHOBE
nexuT dopmyna pij = S; ANA Bcex j. Jlerko nokasatb, YTO 3TO HE JyYlIMM NOAXOA K
onpeaeneHno oxuaaHusa. MycTb HaW MrpoK ABAAETCA YMN-/IMAEPOM, a NPEUMYLLECTBA
HaZ MOJIEM HU Y KOro HeT. Toraa ero WaHC 3aHATb NepBOE MECTO BYAET BbilIE, YEM Y
BCEX OCTa/IbHbIX YYAaCTHMKOB, B TO BPEMA KaK BEPOATHOCTb BbIJIETETb HA BTOPOM,
TpeTbeM MEeCTax M TaK Jasiee ANA HEro He M3MeHMTCA. M3 3Toro cneayeTt, YTo LAHCHI
BbIJIETETb HA JIIOGOM MECTE Y HEro COCTABASAIT NSj, a €CU S; 6oJiblle, YeM 1/n, To 3Ta
BEPOATHOCTb 60/1bllE €UHULIbI, YETO B NPUHLMMNE HE MOKET 6biTb.

Mbl  MOXXE€M HECKOJIbKO BWMAOM3MEHWUTb 3Ty (OPMYJly M TMNOCTaBMTb KECTKME
OrpaHMYeHUs No CXOAUMOCTM 06LLIEN BEPOATHOCTM K eAUHULE:



n- ]

Pi,jsm = Xi
Pi,m+1 =1 - M X;

34ecb BblparKeHWE B KBaJpaTHbIX CKOBKAxX HasblBAe€TCA LEI0M YacTblo YMCaa m - OHO
BO3BpaALLAeT Haubo/IblLEeE LIeI0e YNC/I0, KOTOPOE MEHbLLE MM paBHO 1/X;.

Torpa ecim x;> 0.5, To m = 1, nony4mm:

Pi,1 = Xj
Pi2=1-X;

JTa oueHka 6yaeT 6oJsiee NpaBoONOA06HOM ANA OYeHb GOJ/bLUMX CTIKOB. B KauecTse
AEMOHCTpaLuK, BEPHEMCA K paCCMOTPEHHOMY BbILLE NMPUMEPY:

Ana vrpoka 1, y KOToporo Ha pykax 5/,, Bcex duwek, m = 2. Toraa

Pi,1 = %/,
Pi,2 = 5/1;
Pi,3= /16

U ero pons B np13oBoM hoHAE COCTABAAET:
<X1> = 700 + (5/,,)(1300) + (5/,,)(700) + (1/,)(200) = $1,566.67

K coxkaneHuio, B TaKOM C/ly4ae MoslydYeHHOE OXMAaHWe s BCEX UFPOKOB HE CXOAMTCS
K Be/IMunHe npm3oBoro ¢oHaa. Mo3ToMy 3Ty MOAE/Nb CTOUT MCMOJIb30BaTh TOJIbKO A/
NPUGIMKEHHOM OLLEHKM BEPXHEMN MPaHMLbl OXKMAAHWUA YMM-SIMLEPOB.

®opmyna JlaHOpyma-bepHca

Cnepywouwan moaenb Ha odyepeau 6bina npeanoxeHa CtmeeHoM JlaHapymom mu xKa360
bepHcom. OHa paboTaeT cneayowmm 06pasom:

CHayana Mbl onpeaensemM LWaHC BbIMrpaTb TYPHUP ANA BCEX MIPOKOB. 3aTEM Mbl
JenaemM JomnylleHne, Y4TO €C/IM 3TOr0 He CAYYaeTCH, TO KaKAblM YYACTHUMK MOKET
3aHATb 11060€ M3 OCTABLUMXCA MECT C PaBHOM BEPOATHOCTbIO.

<X; >=piqvy + N, Ry, (27.2)

n-1

Ucnonb3lya 3Ty GOpMyay, Mbl MOXEM MNOBTOPHO OLEHUTb OXMAAHWE MIPOKOB W3
npeapiaywero npumepa. Ctakm no 25,000, 20,000, 10,000 m 5,000, BbinnaTbl $2,000,



$1,400, $900 1 $700. ®opmyna JlaHapyMa-bepHca aacT cheayrouimi oTBeT:

MFPOK 1: (5/,,)(2200) + (7/3)(1400) +(7/3)(900) +(7/3,)(700) = $1,416.67
MrpoK 2: (1/,)(2200) + (2/,)(1400) +(2/,)(900) +(2/,)(700) = $1,333.33
MrpoK 3: (1/,)(2200) + (5/,5)(1400) +(5/,5)(900) +(5/,,)(700) =$1,066.67
Mrpok 4: (1/,,)(2200) + (11/,,)(1400) +(11/,.)(900) +(11/,)(700) = $1,083.33

OaHako M B 3TOM MeToZe eCTb CBOM HeAOCTAaTKU - Mbl MOXXEM MX OOGHApPYKMTb, BHOBb
06paTMBLUMCL K C/y4valo, rge y ogHoro M3 MrpokoB CTaK 48,000, a y ocTasibHbIX MO
4,000:

Urpok 1: (4/:)(2000) + (1/,-) (1400) + (1/,5) (900) + (1/,c) (700) = $1,800
Urpoku 2-4: (1/,) (2000) + (14/,5) (1400) + (14/,.)(900) + (14/,5)(700) = $1,066.67

OueHka B $1,800 BbIrNAAMT 60/s€€ NPUEMNIEMOM, MOCKONIbKY OHAa XOTS 6bl He
NpeBbIlWAET NpM3 3a NepBoe MecTo. B To ke BpeMs Urpok 1 MOXKeT BblCKa3aTb BMOJIHE
PE30HHbIM NPOTECT MPOTMB TaKOro NojcyeTa, BeAb €C/IM eMy He YyAacTCs BbiMrpaTb
TYPHUP, TO BEPOATHOCTb TOrO, YTO OH BbIJIETMUT, CKa)eM, Ha 4YEeTBEPTOM MeCTe B
cpegHeM OyaeT ropasfo HMXKe, YeM BEPOATHOCTb Mpourpatb X3AcC-an 3a nepBoe.
OcobeHHO ec/iM 6nanHAbl BbIPOC/M HACTOJIbKO, YTO HAMpPSMYK YrpoXKaklT CT3Kam
OCTaJIbHbIX UrPOKOB.

O6paTHYI0 OLMOKY MOXHO HabaaaTb U AN1A OYE€Hb MEJIKMX CTIKOB - MX LUAHCbI 3aHATb
yeTBEpTOE M/IM BTOPOE MEeCTO B MNOAOGHOM CMUTyauun He MoryT 6biTb Bcerga
OAMHAKOBbIMM.

Mogenb NlaHapyMa-bepHca, Kak npaBu/o, NEPEOLEHMBAET OXUAAHME KOPOTKMX CTIKOB
3a cyeT uun-nmnaepoB. [O3TOMY OTBETbI, MOJIYyYEHHbIE C €€ TMOMOLLbI AOJIXKHbl
PacCMaTpUBATbCA KaK HUMXKHAS rpaHuua oxmaaHusa. C ApyroM CTOPOHbI, KaK Mbl YKe
3aMeTU/IM Bbllle, OLEHKM B MPOMOPLMOHAIBHOM MOJENIM FOBOPAT O BEPXHEM rpaHMLe,
MO3TOMY 6b1J10 6bl JIOTMYHO NPEAMNO/IOKMUTb, YTO peasibHOE OXMAAHUE HAXOAUTCA rae-To
MEXY 3TUMM BYMS 3HAYEHUAMM.

®opmyna Manbmyma-Xapsuiansa

JTOT MeToA NOXOX Ha popMyly XapBMANA ANA CKavyeK. PaboTaeT OH Tak:
e LlaHC 3aHATb NepBoe MECTO ANA KaXK[0ro UrpoKa paBeH X;
e C nomMowptlo OpMy/ibl HUXKE Mbl MOXEM pacCcuMTaTb BEpPOATHOCTb 3aKOHUMTb
TYPHMP Ha BTOPOM MecCTe, eC/IM UrPoK k BbiMrpan:

Xj
1_Xk

p(Xi,z |Xk,1) =

Torpaa Hawa BEPOATHOCTb BbI/1IETETb HAa BTOPOM MECTE paBHa:



pi,2 = P(Xi,2)

Pi2 = Z P(Xi,z |Xk,1) pP(Xk 1)

k#i

270
p1,2 - 1-— Xic

i#k

JTa MoAesib M3HaYa/IbHO NMPMMEHAMACh B CTaBKax Ha 6era, 04Hako, Mo CyTH, C NMOKEPOM
OHa MMeeT ropasao 6osblie obuero.

Ecnmn Kakasa-To nowaab SBNAETCA ABHbIM (DaBOPUTOM (X B6IM30K K eaUHULE), TO BCE ee
HeyjayHble (UHMWKM OyayT CyvyaTbCA B OCHOBHOM WM3-3a MpPOGJEM, KOTOpble He
NO3BOJIAT €M 3aHATb HM BTOPOE, HU TPETbE, HM KaKoe-/IM6o Apyroe Mecto (Hanpumep,
60ne3Hb, TpaBMa, AMCKBanuduKauma). [o3ToMy HenpaBuAbHO npegnonaratb, YTO
nowaap ¢ 80% wWwaHCOM Ha nobefy 3aMMeT BTOpPOE MeCTO (ec/M el He yJacTcs
BbiMrpaTbh) vawe, 4yemM B 80% cnyyaeB. M y Tem 6onee rnyno AgymaTb, 4YTO OHa
oKarkeTcA B nepBoM Tporke 99 pa3 u3 100.

B nokepe ke 3710T 3hpeKT CBOAMTCA Ha HET - eC/IM YUN-IMAEP HE BbIMrpbIBAaeT TYPHMP,
OH BCE €lle C XOpoLIeM BEPOSTHOCTbIO MOXET OKa3aTbCs BTOPbIM, U, B TO }Xe BpeMms,
CKOpee BCEro HUKOrAa He BbIIETUT Ha CaMOM MOC/IeAHEM MECTE.

Mbl MOXKEM HanmcaTb 06Lyt0 hopMyy ANA 3TOM MOAENU:

Xj

p(xi,j|X1,1 AXza A A Xj—1,j—1) = (27.3)

1—X1—"'—X]'_1

MHbIMM CNOBaMM, BEPOATHOCTb BblleTeTb Ha j° MecTe ecTb HM 4YTO MHOEe KakK
COOTHOLUEHWE BEPOATHOCTU BbIMIPaTb TYPHUP A1 PaCCMATPMBAEMOrO MIPoKa K TaKoM
BEPOATHOCTM ANA BCEX OCTa/IbHbIX YYAaCTHMKOB. 3ayacTylo 3Ta dopmyna gaet 6onee
NpaBAONOA06HbIE OLEHKM MO CPABHEHMIO C MPONOPLMOHANILHOM MOAEBIO MM METOLOM
JlaHgpyma-bepHca.

CtouTt, npaBaa, OTMETUTb, YTO U 34eCb €CTb HEeAOCTaTKU: eC/IM KOJIMYECTBO eLlle He
BbIJIETEBLUMX MIPOKOB AOCTATOYHO BEJIMKO, TO GbICTPble pacyeTbl Mo TakoW copmyne
CTAHOBATCA HEBO3MOXHbIMU. MO3TOMY ee OCHOBHOM 0611aCTbi0 MPUMEHEHUS ABNAIOTCS
Sit-And-Go TypHMpbI.

®opmyaa Manbmyma-BatuymaHa

Ewe oaHa Mogenb, onmcaHHas MasbMyTOM B KHUre «Teopus asapTHbIX Urp», BrepBble
6blla npeasoxkeHa Mapkom BalMumaHOM, MO3TOMY Mbl GyAEeM MCMONb30BaTb AN Hee
ZBOMHOE 0603HaYeH1e aBTOPCTBA.



B cBoel KHUre MasbMyT MpeanoyuTan MCnosib30BaTb MMEHHO 3Ty (hOpMy/y, XOTA M
NpW3HaBas, YTo OHA TpebyeT OT YMTaTeNA pellaTb CUCTEMbI JIMHEMHBIX YPaBHEHWUM ANS
KaXXoM CUTyauum.

Mogenb nocTpoeHa Ha NpPeAno/IOKEHUM, UYTO KOrAa KaKoM-TO MIPOK BblleTaeT M3
TYpHMPa, ero GULLIKM B CPeAHEM pacnpeaensiioTCs MeXAy ero onnoHeHTaMMu NMOpPOBHY.

X
Xj = P(Xi,l) = Z P(Xi,llxk,n)P(Xk,n) = Z(Xi + nTkl)pk,n

k=i k=i

JT0 ypaBHeHMEe, B CBOW o4yepezb, TPAaHCHOPMMPYETCS B CUCTEMY, KOTOPY Ham
npuaeTca pewutb. NS KaXkAOro Mrpoka y Hac eCTb HeKoe pixn - BEpOATHOCTb
BbIIETETb C/eAYIOWMM, a TaKXKe CyMMa MO BCEM MIpPOKaM OT pacnpeienieHus mx
dbuLeK cpeam 0CTaBLIMXCSA YYACTHMKOB.

Hanpumep, eciM B TypHMpE OCTa/oCb YeTbipe 4esioBeKa. Toraa Mbl MOJYYUM
cneayiolme ypaBHeHMs (6yAeM MCNob30BaTb Py BMECTO Pk n).

X1 = (X1+X?2 p2+(X1+X?3)p3+(X1 +?4)p4
Xy = (X2+%)p1+(xz+)%3)p3 + (x2 +X3—4)p4
X3 = (X3+%)p1+(X3+X?2)p2 + (X3 +);—4)p4
Xy = (X1+% p1+(X4+X?2)p2+(X4 +X?3)p3

34ecb YeTblpe YpaBHEHMA M YeTblpe HEM3BECTHbIX - TaKas CMCTEMA JIeTKO pellaeTcs
3aMeHOM M NOACTaHOBKOM NepeMeHHbIX. OAHAKO Mbl MOCTYNMM HECKOJ/IbKO MHave. Aeno
B TOM, YTO 3TM YpPaBHEHMSA MPMHAA/NENKAT K TaK Ha3blBAEMOMY CEMEMNCTBY YpaBHEHWM
BaHaepmoHae. Huke Mbl NpuBEAEM WX YNPOLLEHHOE pelleHMe M MOKaXKEM, YTO OHO
BEPHO.

PaccMaTpuBaeMyto CUCTEMY MOXKHO NEPEBECTM B MAaTPMUHbIA BMA. B Takom cay4dae, Mbl
NMONYYMM MHTEPECHbIM pe3y/ibTaT: BEpPOATHOCTb BbIIETETb CAeAyWMM 06paTHO
NPONoOpLUMOHabHa OCTaBLIMMCA Y Hac MWKaM (MM LWIAHCY HA BbIMIPbIW B TYPHUPE).
MycTb b - cyMMa Bcex umcen, o6paTHbIX BEPOSTHOCTM Ha nobeay:

1
b= Zx—i
Torpa

o 1/xk

Pin = = (27.4)

Mbl MO*KEM NOACTaBMTb 3TH BbIPAXKEHUS B MCXOAHYI0 (DOpMyy:



Cymma no 1/xk, ana scex k cxogutca K b - 1/x;.

Torpa uMeem:
1
Xi:B(in_l-l-l):Xi

CucTeMa /IMHEMHbIX YPaBHEHMM, TMOJyYEeHHAs M3  JONYLWEHUM 3TOM  MOAenw,
npeAnonaraeT, YTo LIAHC KaXK/0ro Mrpoka BblIeTETb U3 TYPHMpA C/ieAyoWmMM 06paTHO
NponopLMOHaNeH BEPOATHOCTU BbIMIPaTb BECb TYPHUP (M/IM KOJIMYECTBY €ro ULLEK).

®opmyna ManbmyTa-BarumaHa AaeT BMoJHE XOpOWME MpeAcKasaHMa M No 6O/bLIOMY
cYeTy ABNAETCA JIyYWMM MHCTPYMEHTOM AN1A CUMIOMMHYTHOM OLIEHKM CMUTyaumu 3a
cTonoM. TeM He MeHee, C/ieflyeT BblAe/IMTb HEKOTOPbIE U3 €€ HEeAO0CTAaTKOB.

MepBbil KacaeTca CUTyaumu, KOrZa B Mrpe OCTaloTCA HECKOJ/IbKO CTOJ/IOB: CKaXXeM, ABa
O4YeHb KOPOTKMX CTIKAa HaxXOAATCA 3a pa3HbIMM CTO/IAMM, MPUYEM Y OAHOIO M3 HUX
¢uwek B ABa pasa 6osblie, YeM y apyroro. O4eBMAHO, YTO M TOT U APYroM MoryT
BbICTABUTbCS Y¥Ke Ha crieayllumx 61amMHaax. OHaKo Takas MoAe/Nb Npe/cKasblBaerT,
YTO LUAHCbI OCTAaTbCSA B Urpe Y OAHOr0 M3 KOPOTbILLEN POBHO B Ba pa3a 6osblie. Takxke
CMOPHO YyTBEpXAEeHMEe, 4YTO B CpeaHeM BCe (MLILUKM BblIETEBLUENr0 Mrpoka 6yayT
MOPOBHY pacnpefefieHbl MeXAy OCTaBLUMMMCA YYaCTHMKaMM TypHMpa. Ho B LENOM,
3TOT METOZ AaeT Jyywme npeacKasaHua Ha 6ab66a1e Man Ha 6IM3KMX K HEMY CTaaMsaXx, a
TaKXXe HEenJoxo noAxoAuT ANA  JEHEXXHOM OLEHKM CAENOoK, MpeasiaraembiXx 3a
(MHaNBbHBIM CTOJIOM.

[ NaBHbIM BbIBOA, KOTOPbIM BamM CTOMT CAEeNaTb M30 BCEX 3TUX MOAE/IEN, 3aK/IloYaeTcs B
TOM, 4YTO CYLIECTBYET MHOXECTBO CMnoco6oB CBf3aTb MeXaAy CO60M OKMAaHWe Mo
buwKam 1 oxmaaHue B TypHMpe. M MOCKOIbKY MOAENEM MHOTO, KaXKaas M3 HUX MMeeT
CBOM AOCTOMHCTBA M HEAOCTaTKM, HO MOHMMAHWE MPUHLMMNOB MX paboTbl AacT Bam
60/Iblle LIAHCOB TMpPUHATbL BEPHOE peLIeHME B TYPHUPHOM CUTyaumu, 6yab TO
MOrPaHUYHbIM KOT UM CAENKa 3a MHA/IbHbIM CTOJIOM.



Pe3ynbmamsi mypHupos u dosepumesibHble UHmMepsabl

B nepBoi YacTW 3TOM KHMIM Mbl 06CYKAaNM NPUMEHEHNE AOBEPUTE/IbHbLIX MHTEPBA/IOB
K OLlEHKE BWHPEMTOB, M B 3TOM HE 6blJI0 HMYETO CJIONKHOIO - B K3LW-Mrpax TaKue
BbIYMC/IEHUA MOXKHO NPOBOAUTb MO M3BECTHbIM U COBCEM HE CNOXHbIM (DOPMY/IaM.
Moyemy? Mo CyTH, K3W e€CTb HU YTO MHOE KaK Habop OTAe/IbHbIX MCXOA0B pasjad,
KOTOpble HUKAK He CBfA3aHbl MEXJY CO60M, a TaKMe CTPYKTYpbl NMOAYMHANTCS 3aKOHY
60/IbLUMX YUCEN.

C Apyrom CTOpPOHbl, B TYPHUPAX BblYMC/IMTb JOBEPUTE/IbHBIM MHTEPBAN AA/IEKO HE TaK
npocto. MNpeactaBbTe cebe HeKMM TypHUp Ha 1000 YenoBek, rae nobeautenb 3abupaet
BeCb npu3oBor oHA. [lycTb BMHPEWUTbI TFeHepasibHOM COBOKYMHOCTM WMIPOKOB
HaxoAATCcsA B npuaenax ot -1 Ao +1 6aM-uMHa 3a TYpHUp. TakMM 06pasoM, 4YEsOBEK,
3aHABLUMM NEPBOE MECTO, CTAHET CYACT/IMBYMKOM, MCMbITaBWMM Ha cebe 3ddeKT oT
nonagaHua B cobbiTMe, Haxogsweeca B 30 (!) curmax oT ero mareMaTM4ecKoro
oxuaaHua. Mpu 3TOM KaxkAablM TYPHMP C BbICOKOM [AONEN BEPOSATHOCTU BYAET MMETb
cBoero nobeamtensa. Ho pgaxe ecnu Ham yaactca BbimrpaTb 10 pa3 nogpag, 6onee
TOYHOM OL|EHKA HALLEro OXMAaHUA He CTaHerT.

Kpome Toro, B OT/IMuMe OT K3W-Urp, rae AUCNEepCcUst BbICTPO CXOAMTCA HAa OAHOM
3HA4YeHMM M3-3a XapaKTepa pacnpefefieHus ee 3HAYeHWM (XM-KBaapaT), B TypHMpax
OYeHb CJIOXKHO MOJYYMTb KauyeCTBEHHYIO OLEHKY Mepbl pa3bpoca pesy/nbTaTtoB. bonee
TOro, B TYpHMpPax AMCNEPCUSA HAaXOAMTCS B TECHOM CBSI3M C BUHPEMTOM, MOCKOJIbKY BCe
MaJ/IoBEPOATHbIE COBbLITUA BCErAa AAlOT TOIbKO MOJIOXKMUTEbHBIM pe3y/bTaT (Hanpumep,
nonasaHMe 3a WHANbHBIM CTOM), B TO BPEMS KaK COObITMA C OTpMUATE/IbHbIM
pe3y/IbTaTOM BCTPEYAOTCA ropasao vaule (Mpourpbiw 0AHOro 6am-uHa).

Mo3ToMy Ans TOro, YTo6bl BbIGOPOYHOE pacrnpeaesnieHne COLNoCh K HOpMalbHOMY, HamM
NpUAETCA OTbirpaTb OFPOMHOE KOJIMYECTBO TYPHUPOB.

Ha 3TOM C/OXHOCTM He 3aKaH4YMBalTCA - HaWMM pacyeTam OyaeT MewaTtb W
KO3 PHUMEHT aCUMMETPUM, KOTOPLIM Mbl ONMCaNM B FaBe 22:

<X-w@>

S=——5—
(0}

[Ana TypHMpa Ha n UrpoKoB, rae nobeamtenb 3abMpaeT BCe AEHbrU, OH byaeT paBeH
NPMMEPHO /n, XOTA B CAy4ae C HOPMaJibHbIM pacnpefefieHUeM acCMMMETPUM He
cyulectBoBasio 6bl BoBCe. Kak Bbl yxe 3HaeTe, CyMMa KO3((DUUMEHTOB aCMMMETPUMU
AN N OAWHAKOBbIX HE3aBMCMMbIX COGbITMM paBHA aCUMMETPWMM AJIA OAHOrO CO6bITHSA,
JeNeHHoro Ha vn. C poCTOM 4YMCna CbirpaHHbIM TYPHUPOB BbIGOPOUHbIA KOIPDULMEHT
aCMMMETPMM B KOHEYHOM cyeTe cBegeTca K Hyaw. OaHaKo Ans Toro, YTobbl NOSYyYMTb
OLEHKY 3TOro KoadpduumeHTta B npegenax emMHuubl, HaM HY>KHO Noy4acTBOBaTb 6onee
yem B n TypHupax!



Tem He MeHee, He cneayeT oT6pacbiBaTb 3Ty 3aJayy KaK HeBbiNosHMMyto. /laBaiTe
HAYHEM C onpeeneHns 0XKUAAEMOro 40Xoa OT TypHUpa:

<X>= Zini

rae Vi - AeHexHbIM npu3 3a BbleT Ha i mecte. MycTb V - Becb Npu30BoM (HOHA
TYpHMpaA, TOrJa Mbl MOXEM CKasaTb, 4YTO V; - 3TO 4YacTb ¢oHaa, KoTopas
BblIM1auyMBaeTcA 3a i° MecTo.

Vi
Vi :v

CKaxkeM, B HallemM TypHUpe HeT pebaeB U ajj-OHOB, TOrAa pa3mMepom TypHupa byaeT
OTHOLLEHMe Npu30Boro oHAa K KOMYECTBY MIPOKOB.

g = —
n

TakKe Ham csiegyeT JaTb OnpejefieHMe cmoumocmu TypHupa b, - 3To obuiee
KOJIMYECTBO JEHEr, KOTOPOE MIPOK AO/IKEH BHECTM AN y4vacTus. PasHuua mexay
CTOMMOCTbIO TYPHMpA M Pa3sMepoM TypHMpa paBHa B8CMYNUMEJIbHOMY B83HOCY WM &,
KOTOPbIM MOXET 6biTb KaK MOMIOXKMTE/NIbHbIM (PEMK M T.M.), TaK M OTpMUATE/IbHbIM
(rapaHTMpPOBaHHbIM NPU30BOM (HOHA CBEPX CYMMbl 6ali-MHOB BCEX MIPOKOB):

€ =bc-s

Hanpumep, Mbl cobupaemca ydactBoBaTb B TypHupe $100 + $10 c rapaHTMeM B
$50,000. Mpu 3ToM TOoMbKO $100 M3 CTOMMOCTM TypHMpa MAYT B NpPM30BOM (OHA,
OCTa/IbHOE OCTaeTCA y NOKEPHOM KOMHaTbl. Ecan o6wmii npmnsoBom hoHA OKasbiBaeTCs
MeHblie $50,000, KOMHaTa BHOCMT HeAoCTawllyl cyMMy. MycTb K MOMEHTY Hayana
TYpHMpa B HeM 3apeructpuposasamcb 300 Mrpokos, Toraa:

s = $166.67
bc = $110
Ep = $56.67

Hawe uMctoe ouAaHMe OT Mrpbl B TYPHUPE, W, €CTb PasHMLA MEXAY OMMAAEMbIM
JIOXOZIOM U CTOMMOCTbIO TYpHMPpA:

JT0 ypaBHeHMe pa3bupaeTca Ha e YacTu. lNepsas:



Wo =zini—S

CBA3aHa UCKIOYUTENIBHO C HAWMM YMEHMEM UrpaTb B NMOKeEpP, B TO BpEMA Kak BTopasd,
€, HMKAK OH Hawero MacTepCTBa He 3aBMUCUT (3@ MCKJIDYEHMEM, MOXKEeT ObITb,
CeNEeKUMOHHbIX HaBbIKOB).

Cnepytolee noHATME, KOTOPOE HaM C/iefyeT BBECTM, Ha3blBa€TCS HOPMUPOBAHHbIU
suHpelim:

Wy
w=—

s
Vi
Zpi?—l

Mo cyTH, OH NMOKa3bIBAE€T KOIMYECTBO 6al-MHOB (C YYETOM pasMepa TypHMpa), KOTopble
Mbl O¥MJAEM BbIMIPaTh B CPEAHEM.

TakKe Ham 6yfeT MHTepeceH HOPMUPOBAHHbIU Bblugpbiw (CKONbKO Mbl BbiMrpasn B
OTAE/IbHOM TYPHMPE C YYEeTOM ero pasmepa) Z:

MpuvyeM y 3TOM CTAaTUCTMYECKOM TMEPEMEHHOM eCTb MHTEepecHoe CBOMCTBO (OHO
OYEBMAHO, MOCKOJIbKY CPEAHWM OXMAAEMbIM BbIMIpbill B TYPHUMPE M paBeH Hallemy
BUHPEMTY):

<Z>=w®

/Jlanee Mbl 6yAeM cTapaTbCA onpefesmMTb noBeAeHne Z M Ha OCHOBaHWM 3TOM
MH(OPMAaLIMK NOCTPOMM [JOBEPUTE/IbHBIE MHTEPBAJIbI.

3ameTbTe, 4YTO MOJa (TO €CTb Hanbonee 4acTo BCTpeyatuieecA 3Haqul4e) ana Z paBHO
-1, TaK KaK yYalle BCero Mmbl NpPOCTO NoTepAem B/IOYKEHHbIM 6al-MH.

Camoe BpemA HauyaTb JenaTb NpeanonoXeHMA O TOM, KaK MNOJMYyYMTb aAeKBaTHYH
oueHKy Z. Hanpumep, Mbl MOXXeM BBECTU CieayroLlee npaBuio:

1+w
pi =

n



B atom Cc/Zlydae Mbl npejnosiaraém, 4to BMHpeﬂT KOHKPETHOIro Urpoka CBA3aH C €ro
LLIAHCOM BbIJIETETb 13 TYPHMPaA Ha KaXAOM U3 MNMPU30BbIX MECT.

BBenem elle oHO yc/ioBME: pacCMATpMBAEMbIM MIPOK MOXKET 3aKOHYMTb TYPHMP Ha
NI06OM MeCTe C paBHOM BEPOSATHOCTbIO. KOMY-TO 3TO MOKAXKeTCsH CTPaHHbIM, MOCKOJIbKY
YyyTb Bbllle, B YacTM 0 Teopun [Jab6n-ana, Mbl KaK pa3 roBOPMIM O 3HAYMMOCTM
nepeBeca Haj MOJNEM M O TOM, KakK M3-3a 3TOr0 MOMET M3MEHWUTbCA BEPOSATHOCTb
Bblneta. OIHAKo, Ha Hall B3r/iaj, Takoe AOMNyLieHUe BroJIHE PE30HHO.

Kak Bbl MOMHMTE U3 I1aBbl 25:

x> =+ gt

ol =<xt> -

ﬂ,)’lﬂ Hallero cay4vas:

X=X'bc
H=<X-Dbc>

Aucnepcusa oTAeNbHO B3ATOrO TypHMpa TorJa paBHa:
02 =< (X—b.)?>—-<X—b,>?

02 =<X? > —<X>?

0t = ) piV2 - (o + by’

o2 = z (HT‘”) (V)2 — (1 + )2 b?

o2 = (1-;—0))(nb)2 Z vi2 — (1 + )2 b?
02 = [n (z viz) (1+w)—(1+ oo)z] b?

Tenepb Mbl MOXXEM MOJIYYMTb OLEHKY AUCNEPCHM Z:

0.2
02 =< 7?2 >—<Z>2=b—)2(= (nva—l—w)(1+w)
TakMM 06pasoM, aucriepcus Z NpPUMEPHO MPOMOpuUMOHanbHa 1+ w ANA  Bcex

NpaBAOMNOAOGHbIX 3Ha4YeHMM w. EcaM nocMmoTpetb, Ha OAHY M3 4YacTeM 3Toro
ypaBHEHMA:



k=nYvi—-1 (27.5)

Mbl 06HapYKMM, YTO OHa BeAeT CebA MOYTU TaK Xe, Kak dopMyna Ans onpeaeneHus
peasibHOro pasmepa nosas w3 rnaebl 0 Teopun [Jab6n-ana. O603Ha4YMM Kk KaK
MHOXumeJ/ib mypHUpHoU ducnepcuu. Mcnonb3ya ¢opMyay ANA pacyeTa AMCnepcuu
Z, Mbl MOJlyYMM ropasao 6osee npaBAonoAo6Hble 3HAYEHMS AMCNEPCUMM B TypHMPpaXx,
YeM C MOMOLLbI OLEHKU AUCMNEPCUM MO HaBMOAAEMOM BblIGOPKE (3@ MCKIOYEHMEM
C/ly4YaeB, KOrJa Mbl UMEEM C BbIGOPKOM B AECATKM TbICSY TYPHUPOB).

Tenepb npeacTaBbTe cebe CEpUI0 M3 HE3aBMCUMbIX TYpHMpoB. [ycTb y Hac ecTb
COOTBETCTBYHOLME HOPMMPOBAHHbIE OLEHKU Z ANl M TYPHUPOB.

Toraa cpeAHee oT 3TMX HOPMMPOBAHHbIX BbIMIPbILLEN (Z) 6yeT paBHO:

m
=12

m

7=

MOCKO/IbKY KaxKAoe 3HayeHWe Z; HWKAK HEe 3aBMCMT OT KOJIMYECTBA CbIrPaHHbIX
TYPHUPOB, MOXHO HanMcaTb caegyrollyo hdopmyy A8 OLEHKM AMCNEPCHMM B BblIGOpKeE
M3 M HOPMMPOBAHHbIX BbIMIPbILLEN:

, Yoy Y(k-w)(1+e)  (k-w)1+w)
0" =—"5= 2 -
m m m

(27.6)

O6bl4HO W GyaeT 3HauYUTeNbHO MeHblue K. [MoaToMy dopMyny 27.6 Mbl MOXXEM OYEHb
rpy6o npeactaBuTb B BUAE k/m. Torga 4tobbl NpUBECTU AMUCMNEPCHIO BbIBOPKKU pa3mepa
m K 1, KOAMYECTBO CbIrPaHHbIX HaMW TYPHUPOB AOJIKHO NPUOAMKATLCA K CpeaHeMmy
3HAYEHUIO MHOXKMTENA TYPHUPHOW AMcrepcun. B Takom ciyyae C BEpOATHOCTbio 68%
Mbl CMOYXEM YTBEPKAATb, YTO HA6/II0JaeMbIM BUHPEMT W HAXoAMTCA B npegenax 1 6am-
MHA OT OXMAAHWUSA AN FeHepasibHOM COBOKYMHOCTU (MCTMHHOIO BUHPEMTA).

Mbl MoxkeM HasBaTb dopMysy 27.6 OpMysio oyeHKu ducnepcuu Ha OCHoBe
BUHpelima, mNOCKO/IbKY OHa MCMoNb3yeT HabAAAEMbIM BUHPEMT WM U3BECTHYIO
CTPYKTYPY TYPHMpPA, 4YTOObI paccumMTaTb AUCNEPCHIO.

Ho B Hel ecTb OAUH BaxKHbIM M3bAH - AEJI0 B TOM, YTO BMHPEMT W KaK MpaBW/IO He
rapaHTMpYyeT, YTO Balll LIAHC 3aKOHYMTb TYPHUP Ha Kax[OM M3 NMPU30BbIX MECT pacTeT B
NPAMOM 3aBUCMMOCTU OT w. [eNCTBUTENIbHO, HEKOTOPbIE UIPOKM €C/IU U BbIMIPbIBAOT
YTO-TO, TO 3TO 0653aTE/IbHO MPOUCXOAMT Ha MO3AHMX CTaAMAX TYpHUPa, B TO BpeMSA
BpeMA KaK Apyrve AOBOJIbCTBYIOTCA 4aCTbiIMM BblJIETAaMM Cpa3y nocne 6abbna. ITy
Npo6aeMy MOXHO pewunTb, Mcnonb3ya Teoputo [ab6s-ana, 4TOObl OLEHMTb 4acToTy
nonajaHus Ha Karkaoe U3 NpM30BbIX MECT, a 3aTEM MOCYUTaTb AMCMEPCHIO.

MpuyMHa, NO KOTOPOM Mbl HE MCMNO/Mb3yeM HA6/0AAEMYI0 AMCNEPCUMIO, KPOETCS B
HEeAO0CTaTOMHOM pa3mepe Bbl6OpOK. EC/IM TOMbKO y Bac HET rMraHTCKoM 6asbl, BO BCEX



6e3 MCKYEeHMA cayyasax ¢opMy/bl Bblle 6yayT JdaBaTb 6osee peasmcTUYHble
npeackasaHua. OHaKO Kora m CTaHOBMTCSA OYEHb GOJIbLUMM, Mbl MOXKEM pPacCcuMTaThb
MCTUHHYIO  AMCNepcuio  no-gpyromy.  /JlaBante  nonpobyem  BOCMOJIb30BaTbCH

Ha6l04aeMbIM BUHPEMTOM @ M HablofaeMol aucnepcuelt a2, 4tobbl paccumTaTthb K.
mao?

k=o+
1+

JT0 3HayeHue k 3aTeM MOXKHO MOACTaBWUTb B (hOpMy/y MoacyeTa AUCMEPCUMM 4Yepes
BUMHPEMT. TaKoM NoAxo[ OKaxeTcA 60/iee TOYHbIM NPU OYeHb GOJIbLUMX 3HAYEHMAX M,
MOCKOJIbKY BbIGOPOYHAs AUCMEPCUA CXOAMTCHA K UCTMHHOM ObiCTpee, YeM BblIGOPOYHOE
pacrnpefeneHne CXoamMTCA K HOPMaibHOMY.

CaMoe BpeMsl OCTAaHOBMTbCS M BEPHYTbCA K BOMPOCY, KOTOPbIM Mbl MOCTABM/IM B Hayase
3TOro paszena, o A0BEpPUTE/IbHbIX MHTEPBAaX:

Ecnu Haw HOpMupoBsaHHbIl BuHpelim paseH w, MOXHO /iU CKA3amb, 4Ymo 8
paccmampusaemoli 8bI60pKe HaM 8e310?

3[€ecb Yy HaC He MOYYUTCA MCMNO/Ib30BaTh TOJIbKO JIMLIb HOPMAJibHOE pacnpeaesieHue,
MOCKO/IbKY BbIGOPOYHOE pacrnpejefieHMe He CXOAMTCA Ha HOpMasibHOM (pa3mep
BbI6OPKM HE6O/IbLLOM). OLHAKO Mbl MOXKEM MPUBETHYTb K Z-oUyeHKe (ypaBHeHMWe 2.6) U
yepes Hee MoJly4YMTb YPOBEHb 3HAYMMOCTU (HAAEKHOCTH).

Hanpymep, C MOMOLLbIO 3TOFO YPaBHEHWUS Mbl TMPOBEPMM, YKIaAblBaeTca /u
OTKJIOHEHME B 2 CTaHAAPTHbIX OT HALLero OXMAaHuA B runotesy o 95%:

®—w

) <2

Ecan 370 BblpakeHWe MCTMHHO, MOXHO CKa3aTb, YTO W He YJOBIETBOPAET runotese
95%, BeAb Mbl YXe 3HaeMm, 4YTO paccMaTpuBaemoe pacnpegeneHue Mmeet
NONOXKUTE/IbHbIM KOIDDULMEHT aCUMMETPUM, TO €CTb BEPOSITHOCTb MONYYMTb COBbITUE
C OTpuuaTesibHbIM pe3y/bTaTOM (KOTOPOe HaxOoAMTCA Ha PacCTOAHWWM ABYX CUIM OT
OXXMAAHWMA) ropasfo MeHblue NpeAcKasbiBAEMOM HOPMaJsibHbIM - pacrnpegesieHUEM.
TaknMM 06pa3oM, Mbl MOXKEM Cpasy 0TCEYb MHOTME YPEe3MEPHO 6O/bLIME BUHPEMTDI.
OfHako B c/yvae, Korja w > @ HaM c/efyeT nMNpoOABAATb M3BECTHYH A0/
OCTOPOXHOCTM. HopMasibHoe pacnpefeneHne UCnosib3oBaTb He MONYYUTCA, TaK Kak B
Hallem BbIGOPOYHOM pacnpefesieHnn (M3-3a ero aCMMMETpPUM), BEPOATHOCTb TOr0, YTO
HABNOJAEMbBIM  MCXOZ OKAaXKeTCA MOJIOKMTENIbHbIM  3aMEeTHO  60Jiblie, 4Yem npu
HOpMaJIbHOM pacnpeaenieHuu.

Mbl MO*KEM NpUBErHyTb K TaK Ha3blBAEMOMY HepaBeHCTBY YebblilieBa:
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OHO rOBOPMT O TOM, YTO BEPOATHOCTb MOJIYYMTb MCXOZA, HAXOAALMMCA HA PacCTOSHWUM
yeTblpex CTAHAAPTHbIX OTK/IOHEHUM OT OXMAAHMA WM Gosblie (B /06YI0 CTOPOHY)
Bceraa MeHbwe 1/,.. Takaa QopMyna KOMY-TO MOKaXeTCA C/MIIKOM pyGow,
MOCKOJIbKY HOpMaJslbHOEe pacnpejesieHmMe OueHUBAeT BEPOATHOCTb BO3HWMKHOBEHMA
Takux cobbituii B 0.00003. OgHaKo 3ameyvaTesibHOe CBOMCTBO HEpaBeHCTBa YebbleBa
3aK/ilo4aeTca B TOM, YTO OHO YHMBEpCa/JIbHO ANA J06oro pacnpejeneHus, c
acMMMeTpUeEN unm 6es.

/JlaBalTe MOCMOTPMM Ha BCE, O YEM Mbl YyCMNeau MOoroBopuTb, B pa3pese
runoTeTMyeckoro urpoka T. CKaxeM, Hall MrpoK y4yactByeT B uyeTblpex $50+$5
TYypHUpax B AeHb. /lBa M3 HMX cobupatoT nose B 100 YyenoBeK (yTpeHHWE TypHMPpbI), a
ocTaBluMecs AaBa - B 400 yenoBek (BeyepHUE TYPHUPDI).

B yTpeHHMX TypHMpax AeMCTBYET cneaytolan CTpyKTypa Bbinaat:

Mecm‘1‘2‘3‘4|5|6‘7‘8‘9
% | 30% | 20% | 12% | 10% | 8% | 6% | 5.5% | 4.5% | 4%

To e caMoe, HO ANS BeYEPHUX TYPHMPOB:

Mecro | 1 | 2 | 3 | 4 | 5 |6 | 7 | 8 | 9 [1018]19-27
% |27.5% | 17.5% |11.6%| 8% | 6% |4.5% | 3.5% | 2.6% | 1.7% | 1.2% | 0.7%

Urpok T cneayeTt cBoeM pyTuHe Ha npoTsxeHuu 200 agHel. B pesynbTate, y HEro ectb
Bbl6opKa M3 400 yTpeHHUX 1 400 Be4EepPHUX TYPHUPOB.

Tabmubl HUXKEe OTparkatloT pe3y/ibTaTbl HALLIErO NOAOMNbITHOrO ANA KaXKA0M KaTeropumu:



YTpeHHUe TypHUPpbI:

MecTo Yucno cobbiTii| Bbiurpbiw Mpu6bINbL UTtoro
10e 11 30 29 319
20e 7 20 19 133
3be 5 12 11 55
40e 3 10 9 27
50e 8 8 7 56
6oe 4 6 5 20
70e 7 5.5 4.5 31.5
8oe 2 4.5 3.5 7
90e 5 4 3 15

BHe peHer 348 0 -1 -348

UTtoro 400 315.5

Monyyaetca, 4To Mrpok T nonajaet B A€HbrU Ha YTPEHHWUX TyPHMpax 52/,,,, UM 13%
pas. Ero o6wmm BuHpenT coctasnseT 0.79 6ai-MHOB 3a TYpHMP.

BeuepHue TypHMpbI:

MecTo Yucno cobbiTnm Bbivrpbiw Mpu6bINbL UTtoro
1oe 4 110 109 436
20e 2 70 69 138
3be 2 46.4 45.4 90.8
40e 0 32 31 0
50e 2 24 23 46
6oe 4 18 17 68
70e 1 14 13 13
8oe 0 10.4 9.4 0
90e 2 6.8 5.8 11.6

100e - 180e 14 4.8 3.8 53.2
190e - 270e 20 2.8 1.8 36
BHe peHer 349 0 -1 -349

UTtoro 400 543.6

BeyepoM OH Takke nonajaet B Ae€HbrM NMpUMMEPHO B 13% cC/yyYaeB, OAHAKO BWMHPEMT
yBeNMuMAcsa - Ao 1.36 6an-mHa 3a Urpy.

Monyyaem, 4to npu 800 OTbIrpaHHbIX TYPHUPAX €ro CpeaHMM BUHPEUT paBeH 1.07 6an-
MHA. JTO JaeT Ham criedylolpe 3HaYeHMA AN1A NEPEMEHHBIX, KOTOpble Mbl 06CYKaa/u

Bbille:

w =1.07
m = 800



7 =1.07
k=nZviZ—1

Ana yTpeHHUX TYpPHUPOB:
k =100 ((0.30)% + (0.20)? + ... + (0.04)?) - 1= 16.105

AnAa Be4epHUX TYpHMPOB

k = 400 ((0.275)> + (0.175)? + ... + (0.007)?) - 1= 53.6456
CpeaHee 3HayeHMe:

k = 34.875

Torpga avcnepcmsa ans Bbl6opku M3 800 TYpHMPOB, C OrOBOPEHHLIM PasgefieHMeM Ha
YTPEeHHUWE M BeYepHue, paBHa:

2 (k- @)1 +w) _ (34875~ 1.07)(1 + 1.07)

— 300 = 0.0876

Nnn ctaHgapTHoe oTKoHeHMe B 0.296 6al-MHOB 3a BbIGOPKY B 800 COGLITUM.

Ecnm ke Mbl mocuMTaeM AMcCnepcuio ANA HabioJaeMor BblGOPKM, TO OHA COCTaBMT
0.3468 6alH-MHa - Takad pasHMua 06YCJ/IOB/IEHA MOBBIWEHHbIM KOJIMYECTBOM NEPBbIX
MeCT B pe3y/ibTaTax pacCMaTpuBaeMoro Urpoka. Kto-To MOXeT 3aMeTuTb, 4TO ITOT
dakT BMONHE CNOCObGeH CywecTBEHHO WM3MeHMTb opMy pacnpegeneHua. Mol ke
OTMETMM C/ieaytoLlee.

Bo-nepBbiXx, HEKOTOpble MIPOKM [AEMUCTBMTE/IbHO Yalle 3aHMMalOT BbICOKME MECTa,
O0AHaKO Ha reHepasibHyl0 COBOKYMHOCTb MX Pe3y/ibTaTOB 3TO HE OKa3blBaeT 3aMETHOIro
B/MAHMA. M camoe rnaBHoOe - BCE AaHHble Ana Mrpoka T 6bliM CreHepupoBaHbI
C/lyYaMHbIM 06pa3oM, TaK YTO MOXKHO C YBEPEHHOCTbIO YTBEPXK/JaTb, YTO €ro LIaHChbI
OoKasaTbCA Ha J1l060M MecTe 6blIM abCONIIOTHO OAMHAKOBbLI. JTOT MPUMEP €lle pas
MoKasblBaeT, YTO B TypHMpax BCeErJa €CTb BEPOATHOCTb OKa3aTbCA OAYypa4e€HHbIM
CJIY4aMHOCTbIO, 0COBEHHO KOorja Z1e/10 KacaeTcs He6o/bLUMX BbIGOPOK.

Eciv Mbl NpMMEHWM HOpMasibHOE pacnpefeneHme K BbIGOPOYHOMY BMHPEMNTY, TO 95%-
bl JOBEPUTE/IbHBINM MHTEPBAN 6yAeT BbirnaaeTb Tak: [0.3802, 1.7675]. OueBMAHO, 4TO
€ro BEepXHAA TrpaHMUa He COBCEM aZleKBaTHA - KaK Mbl YXe TOBOpPUM,
paccmaTpMBaemMoe pacnpeaesieHMe aCMMMETPMYHO, NO3TOMY LIAHC TOro, YTO UCTMHHOE
MaTemMaTMyeCcKoe OXMaaHWMe Halero Mrpoka npesbiwaeTt 1.7675 M eMy NpocTo He
NoBe3/I0, HAa CaMOM Jefile  HUXKe, YeM [MpeACKasbiBaeMblM  HOPMaJibHbIM
pacnpegeneHuem. C HMXKHEN TpaHULEM TOXKE eCTb OnpeAeneHHble MNpo6aeMbl -
HOpPMa/ibHOe pacrpejesieHue CHOBa He OYeHb NOAXOAMT ANA NOAOGHbIX OLEHOK, OnATb



e U3-3a Ha6mo,qaeMoﬁ NONOXKUTEIbHOM aCMMMETpuMH, Be€Ab TOrda BMOJIHE MOXKET
6bITb, 4YTO B BbI60pKe Mbl NMPOCTO CTOJIKHYJZIUCb CO Cﬂyqal‘;IHbIM «0€340M>»> MpH O6U.|,eM
oTpMuaTe€/iIbHOM BMHpEﬂTe.

dopMyna OUEHKM AMCMEPCUMM HA OCHOBE BMHPEMTa MpeicKasblBaeT 6oJiee ALyt
AMCMNEPCUIO AN HALIEro UrpoKa. Ans ABYX CUIM MHTEpPBa 3HAYeHMM ByAeT BbIrNSAETb
Tak: [0.481; 1.666] - BepxHAA rpaHuua BCe elle 3aBblleHa, U runotesa o 95%
JIOCTOBEPHOCTM OKaXKeTcs NoXKHOM. OIHAKO No HepaBEHCTBY YebbiWweBa WaHC TOro, YTo
peasibHbli BUHPEMT Urpoka T BbiMageT 3a Npefesibl ABYX CTaHAAPTHbLIX OTK/IOHEHMM OT
BbIOGOPOYHOro (To ecTb 6yaeT Huxe 0.481) Ha caMoM aene He 6onblue 25%.

Hy}KHO 3anomMHUMb

e (BfA3aTb OXMAAHME MO GMUIWIKAM M TYPHUPHOE OXMAAHME MOXKHO 4epes
HECKOJIbKO pa3HbiX MoJeNIeN, KaXKAas U3 KOTOPbIX UMEET CBOM HeZOCTaTKM.

e ®opMmyna JlaHapyMa-bepHca 1 MponopunoHasibHas MoZenb JAlT OYeHb rpy6ble
OLUEHKM, OAHAKO WX JIETKO TMPUMEHATb HENoOCpPeACTBEHHO 3a CTO/MIOM. A
MOCKOJIbKY OLIMGKM B 3TUX METOAAaxX PacxoAsTCs B MPOTMBOMOJIONKHbIE CTOPOHDI,
BMECTe OHM NMpeACcKa3biBaloT AManasoH 3HAYEHUM A1 UCTUHHOIO OXMAAHMS.

e /JloBEpUTE/NIbHbIE WHTEPBA/ibl AN1IA TYPHUPHOrO OXMAAHMA HEe TaK MpoOCTO
MocyMTaTb M3-3a 3HAYMTE/IbBHOM ACUMMETPMM TEHEpasIbHOM COBOKYMHOCTU M
KOppenauum Mexay amcnepcuent B TypHMpax U BUHPENTOM.
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C TOYKM 3pEHMS TEOPUM UFP, TYPHUPbI UMEIOT OZIHY YHMKAJ/IbHYI0 0COBEHHOCTb, KOTOPas
OKa3blBaeT 3aMETHOE BJIMAHME HA CTpAaTErMio - KaKablM CAeAylowmi  BblneT
yBE/IMYMBAET OKMAAHME BCEX OCTABLUMXCA YYACTHUKOB.

JTO 3HAYMT, YTO B TYpPHMpPax KaxkAas pasfaya MMeeT 3HauYeHWe AN BCeX MIPOKOB,
Hanpumep, X3Ac-an 6aHKM nepecTalT 6biTb MrpaMM C HY/J€BOM CYMMOM, KaK B
OCTa/ibHbIX (opMax MoKepa, a B OJUI-MHax o06a Y4YyacTHMKa TEepslT 4YacTb CBOEro
oxugaanus. MNpuyemM Be/IMUMHA TaKMX MOTEPb MOMET 6biTb KaK He3HauuTeslbHOM (B
NepBoM pasgaye TypHMpa), TaK M HEBOCMOJHUMMOM (Ha 6ab6ne B cynep-catrenuTe).
Hamnbonee oyeBUAHLIM 3TOT 3(PDEKT CTAHOBUTCA B CUTyaLUM, KOrAa OAUH M3 UFPOKOB
JleNaeT He oyneH-pens, a cpasy CTaBMT OJII-MH Ha npednone.

B K3w-urpe Mbl 6bl CMOr/M YpPaBHATb TaKOM ONJI-MH C JII0O6OM PYKOM, MMEIOLLEN
[OCTATOYHOE KOJIMYECTBO IKBUTU. MHBIMM CNOBaMM, Hall AManasoH Kojsla byaeT Kak
NpaBMJIO YyXe, 4YeM pAauanasoH nywa. Hanpumep, npotme {55+, A9+, KJ+} TakoM
HenIoXoM cTapTep Kak AJo CTOUT /inib Ha 42.8%.

B TypHMpax e AenaTb KO/ elle C/IOKHEE - MOMMMO 3KBWUTU HaLLEM PYKM Ham TaKke
HEoOX0AMMO 3agyMaTbCA 00 OXMAAHMM, KOTOPOE MOXHO noTepATb. Ecim cTakK
OMMOHEHTa COBCEM HEBO/IbLWIOM, TO Mbl KEPTBYEM /MWL MAJIEHbKOM €ro Aonen
(NMOCKONbKY HaBepHAKa OCTAHEMCS B TYPHMPE, HO C MEHbLUMM LLIAHCOM MPOGUTLCA
BbILLE), M HAOGOPOT - €C/IM HaM HY}KHO CaMMM MOCTaBUTb B LIEHTP BCE (DULLKMU, TO TaKOM
ONIN1-MH MOKET OKa3aTbCs YPE3MEPHO AOPOrUM JarKe A1 04EHb XOPOLUEMN PYKM.

B >ToM CBA3U MOMHO BCMOMHWMTb PaCNpPOCTPAHEHHbIM MNPUMEP M3 TEOPUU MUrp -
Ha3blBaeTCA OH «Mrpa B cnabo~. /[lBa BoAMTENA Pa3roHATCA M Ha 60/1bLLIOM CKOPOCTU
elyT Ha BCTpevy Apyr Apyry. KaAbid M3 HMX MOXKET CBEPHYTb M TaKMM 06pa3oMm
n3bexaTb CTOIKHOBEHMA. Ecim MM 06oMM «Ccnabo», TO HU OAUH U3 BOAUTENEN HMYErO
He TepseT, OAHAKO €eC/IM OHM pellaT MATM [0 KOHUA, TO 06a MNOrM6HYT npu
CTO/IKHOBEHUU. B ciyyae e Korga TONIbKO OJMH M3 BOAMTENEN CBEPHET C A0poru,
ZPYroi Ha30BET €ro TPyCOM M BbIMIpaeT OJHO OYKO 3a TO, YTO CaM He MoTepsa AULO.

Mpumep 28.1 - Urpa B cnabo

MaTpuua BbINAaT AN TaKOW Urpbl BbIFIAAUT CIEAYIOLUM 0OPa30M:

Urpok B
Urpok A UATM 0O KOHUa CBepHyTb
Natv oo KoHua (-10, -10) (1, -1)
CBepHyTb (-1,1) (0, 0)



Bbl, HaBepHoe, yXe 3aMeTW/IM, YTO 3TO HEe Mrpa C HY/JIEBOM CYMMOM, a 3HAUMT, M
OZIHO3HAYHOrO OMTMMAJIbHOIO PELUEHMA Y Hee HET. B peasibHOCTM Mbl MOXKEM HaMTH TpU
TOYKM pPaBHOBECUA, B KOTOPbIX HM OAMH M3 YYACTHUKOB HE MOXET B OAHOCTOPOHHEM
nopsaAKe yayywuTb CBoe OXMAaHWe. Yalle BCero npu peweHun 3TOM Mrpbl roBOpAT O
TOYKe, rAe KaxkAablMd BOAMTENb MPUMEHSET CMELIAHHY CTpaTermio C Lenblo caenatb
OMMnoHeHTa 6e3pa3/InyHbIM K BblGOpy AencTBUA. OfHaKO ABE OCTaBLUMECS TOYKM OYEHb
XOPOLUO MOAXOAAT K ONMMCaHMIO MOKEPHbIX CUTyauUMM: B O4HOM M3 HUX UIPOK A MaeT Ao
KOHUa, a Mrpok B cBopauymMBaeT (34eCb UrpoKk B HMKaK He MOXeT yayywutb CBOe
O’KMAAHWE), B APYroM e UrpoK B naert ao KoHua, a ero onmnoHEHT CBOpayMBaeT.

MpeacTaBbTe cebe caeaytolyo CUTYaumio: BCE CKMABIBAOT CBOM KapTbl, UIPoK A (Ha
No3uuUMM Masioro 61aMHAa) MOXKET peWwnTb «MATU A0 KOHLUA» (TO €CTb NOCTaBWTb O
nH). Toraa nydilen crTpaterver urpoka B (6onbluon 6narHz) 6yaeT «CBEpHYTb», TO
ecTb cgenatb ¢ong. 34ecb CTOMT OTMETUTb, YTO B MOKEpe, eCTECTBEHHO, NOTEpU OT
KOJIJIa TAaKOro OJ1/1-MHA BPAA /M B AECATb pa3 NPEBbICAT OTAAHHbIM 6/1alHA. Kpome Toro
MHOrAa y Mrpoka B oKaXkeTcA HACTONbKO CMJIbHAas PyKa, YTO OH CMOXET MOMnpocTy
MrHOPMPOBATb JIl0Oble HeraTMBHblE MOC/NEACTBUS OT CBOero Kosina. OAHaKo OCHOBHas
MAEA OCTAeTCA HEM3MEHHOM: €C/IM B KaKOM-IM60 CUMTyauuu Bbl MOXETe CBeCTM
PO3bIrpbill K TaKoM MUrpe B «Cna6o» (myw mam ¢ong), 310 U 6yaeT onTUMasbHOM
cTpaterven ana Bac. MHbIMM C/NOBaMM, Jaxke MOCTABMB OJII-MH C YyTb 60/see Jly30BbiM
[IManasoHOM, Bbl BCE paBHO MOXKeTe He 60ATbCA KCMJlyaTaumm CO CTOPOHbI OMMOHEHTA.

Uzpa Ha 6a66.se

Cragma 6a661a, 0CO6EHHO B KPYMHbIX MHOrOCTOJIOBbIX TYPHUPaX, ABAAETCA UAealbHOM
BO3MOXHOCTbIO A/18 3KCMJlyaTauum M3/IMIIHE CKOBAHHOWM Mrpbl BalUMX OMMOHEHTOB.
MHOrve Mrpoku npuaatoT NOnagaHuio B AE€HbrM CAMLIKOM 60JbLIOe 3MOLMOHA/IbHOE
3HAYeHMe, M 3TO 3aCTaB/IIET UX UIPaTb ropa3do MEHbLLE PYK Kaxabli pa3, KoOrja OHM
OKa3blBalOTCS Y NPU30BOM 30HbI UM Y C/ieAytoLWEN CTYNEHbKM BbINart.

MepBaa cTpaTerus, Kotopas MpUXOAMT Ha YM - JiMGepasibHble pemnsbl M3 MO34HMX
nosuvummn. Kctatm, MMEHHO Mo 3TOM NMPUUYMHE Mbl OTMEYAJ/IM, YTO XOPOLIME UIPOKM, Kak
NpaBu/I0, BbIJIETAIOT BHE NPU30BOM 30HbI, HO KOMNEHCMPYIOT 3TO (DMHMULLAMM Ha GoJiee
BbICOKMX MeCTaX - OHWM CTapalTCA UrpaTb MaKCMMaJibHO N1y30BO Ha 6abbne, 1 MHoraa
3TO MpPMBOAMT K noTepe Bcex ULLIEK (XOTSA B C/lyyae ycrnexa TakoM CTpaTermm mMx CTaK
3Ha4YnTE/IbHO YBEJ/IMYMBAETCA).

C ApyroM CTOpPOHbI, €CTb AOCTATOYHO MHOMO CMTyauuM, rae TamToBas urpa Hao6opoT
6yaeT 6onee npeanoyvYTUTENIbHOM: B Cyrnep-caTTe/iMTax, a TaKkKe Korga Lar npu3oBbixX
CTAaHOBUTCA OYeHb 60/bWKMM. CKaxXemM, Mbl Mrpaem B 0AHOCT0/10BOM SNG-TypHupe C
JeCcATbI0 YYaCTHMKaMM M CTPYKTYpoM BbinaaT 5-3-2. CKa4yoK OT HyAns (Ha 4YeTBepToM
MecTe) Ao AByX 6aM-MHOB (Ha TPeTbeM) Ha CaMOM Jefie SB/SETCA BMOJIHE BECKOM
NMPUYMHOM, YTOBbI CYy3MTb CBOM JManas3oHbl (OCOGEHHO A1 KOJI1a OJIN1-MHA), NMOCKOJIbKY



nonajaHne B npu3bl NpyHECET BaM B [JBa pa3a 6o/blue AeHer, 4eM Bbl NoTpaTHUJIM Ha
TYPHHMP.

Mpumep 28.2
/laBaliTe paccMOTpUM cTpaTeruio Ha 6a66ae Ha eule ogHomM npumepe (SNG-TypHUp):

B urpe ocrtatotca 4 yyacTHuKa, y Kaxagoro no 2,500 ¢uwek. BbinnaTtbl nponcxogAat no
cTpykType 5-3-2, 6namHabl 200-400. UTG u BTN ckuaplBaloT CBOM KapTbl, MaJibiM
61anHA MaeT B 0N1-UMH. CKOJMIbKO 3KBMTU JIO/IKHO 6biTb Y PYKM 60JIbLIOrO 61aMHA],
YTOObl OH CMOr YpaBHATb? Mbl MOXEM peluTb 3Ty 3a4avy, MNPUKUHYB JEHeXHoe
OXMAaHWEe OT KaKAOro M3 BO3MOXHbIX MCX0Ao0B. Bce 3HaveHMsA, MCNO/b30BaHHbIE
HUXKe, ABNAKTCA rpyoObiIMM NPUKMAKAMM, TaK Kak NPU KOPOTKMX CTIKAX CJIOXKHO
CKasaTb, KTO M3 OCTABLUMXCA MIPOKOB BbINETUT CNEAYIOLLMM.

Cnyyan 1: bosblion 61aMHA AenaeT Koan U nonyvaet cTak B 5000 duwek. Toraa ero
TYPHMPHOE OXMAaHWe ByAeT paBHO Kak MUHMMYM 50% oT 5 6alM-MHOB 3a NepBOe MECTO,
naoc ewe 50% oT cpegHero mexay 3 M 2 6aM-MHaMM 3a BTOPOE M TPETbE MecCTa
COOTBETCTBEHHO. N5 MpOCTOTbl ByAeM cyuTaTb, YTO Y Hero 6yaeTt 50% ot 2.5 6au-
uHoB. Ero obuiee oxxmaaHue coctasuT 3.75 6ar-mHa.

Cnyyan 2: bonbluon 6narHA AenaeT KOAA M npourpbiBaeT. B TakoM csiyyae OH
Bbl/IETAET M3 TYpPHMPA 0 NPU30B.

Cnyyam 3: bosnbluon 6nanHAa aenaet o, OCTaeTcs Co CT3KOM B 2100 dwuiiek, a B
cneaywllen pasfade nonajaeT Ha Masbid 6naMHA. Ero TypHMpHOe oXuaaHue
CTaHOBUTCA paBHO 21% OT nepBoro mMecrta, 29% OT BbleTa Ha YeTBEPTOM MecTe (To
€cTb OoT HynA) 1 50% OoT BblNeTa HAa BTOPOM M/IM TpeTbeM MecTe. Bcero okono 2.3 6an-
MHOB.

TakMm o06pasoM, AN1A KOJna €My HYXHO BbiMrpbiBaTb X% pas, npuvyem [OJIKHO
BbINOJIHATLCA Cneaytoliee HepaBeHCTBO: 3.75X > 2.3. Monyyaem X paBHbiM 61.33%.

JTO ropaszo 60sblue IKBUTH, TpebyeMoe A/ Koana no PpULLKaM:

(X)5000 - 2100 = 0
X = 42%

Monyyaetca, YTo Ha 6ab6/1e Ham CTOMT UrpaThb ropasao 6osiee TaMToBO.

OaHaKo NOJACTPOMKM Ha 6a661e MOryT OKasaTbCA He CTOJIb O04YeBMIHbIMM. YTOGbI
YyNpoCTUTb cebe XM3Hb 3a CTOJIOM Mbl 4YacTO MCMONb3yEM CAEeAyloWmMM MeToa.
MpeacTtaBbTe, YTO Bbl MrpaeTe Ha 6a66se B $100+9 TypHupe Ha 500 4YenoBek, B urpe
500,000 cdpuwek. Ha 50°" mecte Bbinnata coctasnset $120. Toraa Halle oXuaaHue OT
TOro, YTO Mbl KOro-TO nepecuamMm M OKaxKeMca B AeHbrax (To eCTb Ha OAHO MeCTOo



BbllLe) cocTaBnseT npumepHo 1200 duwwek.

lpumeyaHue om nepesodyuka: Asmopbl Hawau oxudaHue 8 1200 ¢uwek
cnedyrowjum obpasom. B mypHupe 500 uzcpokos u 500,000 dpuwek,
coomsemcmaeHHo, Kaxoas 1000 ¢guwek cmoum $100 (npu 6at-uHe $100).
CoomsemcmaseHHo, $120 cmoam okosio 1200 ¢uluex.

Torza KaxAaplM pas, KorZa Mbl CTaBUM OJIJI-UH, Ham C/ieayeT MMETb BBMUIY BO3MOMKHYIO
NnoTeplo B OXXMAAHUM, KOTopas BblparkaeTcsa Kak pas B 1200 duwek (uam $120, KoTopble
Mbl HEe MOJlyYMM B CJiydae npourpbiwa). lMpaBaa, Kak npaBuio, Takas MNOACTPOMKA He
NPUBOAMT K CYLLECTBEHHbIM U3MEHEHUAM B CTpaTermMm. Beab Haw nyw cHavana KTo-TO
AOJIKEH YpaBHATb, M TOJIbKO 3aTeM Y Hac GyJeT LaHC Npourpatb CpaBHEHME (CKaXKeM,
nepsoe cay4yarca 25% pas, a BTopoe - 65% pa3, TO eCTb BCero Mbl notepsem 16% ot
1200, van okono 200 duwek). OgHako ecam B AeHbrax T1obKo 10 MecT, v BbinsaTbl
HaumHatoTcs ¢ $1200, TO 3TOT METOZ, BNOJIHE MOXKET y6epeyb Bac OT MJIOXOro KoJsa.

LLlym-aymbi u SNG-cammesiumsi

Mbl 06beAUHUAM 3TU TYPHWUPbI B OAHY TPYnMbl, MOCKOJIbKY OHW MMEKT MOXOXKYH0
CTPYKTYPY: OAUH CTOJ, Urpa NPOAO0J/IKAETCA A0 MOMEHTA, MOKa Y OAHOr0 y4aCTHMKa He
OKaXXyTCAa BCe PULLKU. 3aTEM OH IMOO 3abMpaeT cebe BCe AeHbru, MO60 NepexoamT 3a
cneaywlmMi CToN, rae npefycMOTPeHa HeKas CTPYKTypa Bbiniat. B nw6om cnydae,
K/II0YEBOM OCOBEHHOCTbLIO TAKMX TYPHUPOB AIBNAETCA OTCYTCTBME LAra npm3oBbIX, a 3TO
3HAYUT, YTO B HMX CNedyeT OPMEHTUPOBATLCA TOJIbKO Ha OXMAAHUE NO DULLKAM.

MHOorga WMrpoK, BbINETEBWMM BTOPbIM, MOJYYae€T KAaKOM-TO CUMBOJIMYECKMM MpPU3,
OIHAKO €ero pasMep HMKAKMM CYLIECTBEHHbIM 06pa3oM He MOBAMAET Ha Bauly
cTpareruio.

MHTepecHo, YTO B TaKMX TYpPHMPaX OMbITHbIE MIPOKM MoJyYaloT 60/blue LAHCOB ANS
peasiM3aumu CBOero NpemMMyLLeCcTBa, Tak Kak paHO MM NO3JHO BCE CBOAMTCS K Urpe 3a
KOPOTKMM  CTOJIOM. B  0AHOCTONOBbIX caTTenmMTax CAENKW, Kak  MNpaBuio,
06roBapMBalOTCA TOMIBKO Ha CTaAMM X3AcC-ana (MM 4YyTb paHblle, Korga B Mrpe
OCTaloTCA TPOE) - B TaKOM CJlyyae Npu PaBHOM YPOBHE MIpbl BCEX 3aMHTEPECOBAHHbIX
MIPOKOB, pa3Mep BaLLEro CT3Ka U 6yaeT onpeaenatb 4o/ NpM30Boro poHAa, KOTopbIi
BaM NpUYMTaEeTCA.

X30c-an mypHuUpblI

70T hopMaT TYPHMPOB CTPEMMTENIBHO HAaBUPAET 060POThbI - 34€Cb BCE MATYM UrPatOTCA
B dbopmaTte X3Ac-amn, KaxAblM 3a CBOMM CTONIOM. C XO4Yy MOXHO CKasaTb, YTO HM O
KaKOM COXPaHEHMU DULLEK U FNYBOKUX DUHMILAX HE MOXKET 6biTb M peyu. 3agada ogHa



- BbIMIpaTb, MaT4 3a MaT4eM.

CTOMT OTMETUTb, YTO €C/IM B X3AC-arne Yy O4HOro M3 MrPOKOB OKasasiCca r/ly6oKMM CTIK, a
y ApYyroro noyTM He ocTanocb GdulWeK, ToO B pa3pese OXMAAHUA 3Ta CUMTyaums
JKBMBAJIEHTa Urpe B maTye, rae oba yyacTHMKa MUrpalwT C KOPOTKMMM CTIKaMu. ITO
3HAYUT, YTO YMM-MAEPY CTOMT MPOCTO MrHOPMPOBaTb CBOWM MepeBec Mo (ULIKam M
CYMTaTb, YTO €ro CT3K paBeH CT3KY OMMOHEHTa (3a MCKJIIYEHMEM CJlyYaeB Korja OH
UrpaeT 3HauYUTENbHO NyuLLe).

Elwe oaHa MHTepecHas KoHuenuus (0 KoTopol rosopma A3Bma CKIAHCKM B CBOEM KHUre
06 urpe B TypHMpax) - B X3AC-an TypHMpe, rae 61aMHAbl YKe BbIPOC/IM Ha napy
YPOBHEM, HW Yy OAHOTO M3 UIFPOKOB HE MOXET ObiTb 3HAYMTENIbHOrO MpPEMMYLLECTBa.
Bonee Toro, Aaxke ec/iM OHO ecTb, 6onee C/abbli OMNMOHEHT MOXET NPOCTO CTaBUTL B
BaC OJUI-MH Kaxaylo pasfavy, M Bbl HUYETO HE CMOXeTe C 3TUM caenatb. B To xe
BpeMa B JIMMUTHOM XoNeMe CU/IbHbIM UIPOK NMOYTM BCErAa CMOXKET peann3oBaTb CBOM
nepe.ec.

OdHocmosiosbie SNG-mypHUpbI

Kasanocb 6bl, TakMe TYPHMPbI LEJIMKOM M NOJIHOCTbIO NEPEKOYEBA/IM B OHNAMH, 0HAaKO
nocnegHee BpemMA OHM CTa/IM BO3BPALLATbCA B «peasibHble» MOKEepHble KOMHaTbl. Kak
npaBuo0, B 3TOM popmarte urparTcsa TYpHUpbl No besnnmmmutHoMy XongemMy (ocTasibHble
BMAbl MOKepa TakXe BO3MOXHbI, OHAKO OHM BCTPEYAOTCA MCKYUTENBHO peaKo) C
BbinnataMn B 50% oT Bcex AeHer 3a nepsoe MecTto, 30% 3a BTopoe, 1 20% 3a TpeTbe.

SNG-TypHUpbI npeanoiaralnT A0CTaTOMHO arpecCcMBHYK MOACTPOMKY MO Pas/iMyHble
CTaAMMU Urpbl, OCOGEHHO 3TO KacaeTca 6abbna, rae NPOUCXOAMT CKAYOK MPM30BLIX C
Hyna go 20%. /[laBamMTe pacCMOTPUM HECKOJIbKO CUTYalMM M NMOroBOPUM O TOM, KaKas
AMHAMMKA MOXKET BO3HUKHYTb MeXay rnyooKMMM U KOPOTKMMM CTIKaMM Ha 6abbne.

OauH 601bLIOKM CT3K, MHOTrO Menikux: (5500/1500/1500/1500, 6namHabl 150-300)

30ecb Yy 60/MbLIOrO0 CT3KAa €CTb OLWYTUMMOE MNPEUMMYLLECTBO, KOTOPOE OH BpAAd /M
notepsaeT, ec/mM pacnpeaeneHme (ulek ocTaHeTCs NMPUMEPHO TakMM Xe. OH Mor 6bl
CTaBMTb OJ/1-MH B KaXKAOM pasgade, BblHYXKJasa CBOMX OMMOHEHTOB COBEPLUAaTb OLUMBKU
- MaJIOBEPOATHO, YTO OHM CMOTYT Ha JIETY OLEHUTb TPebyemoe 3KBUTU ANA Ko/na Ha
6ab6ne.

MycTb MrpoK co cTakom 5500 aenaeT nyw, BCE CKMAbIBAKOT, a MIPOK Ha 6O/bLIOM
6/MlaMHAe [OO/KEH NPUHATL pelleHMe O KoJile C HeKoM pyKoM. Ero TypHuWpHoe
OXMZaHUWE B TaKOM CJlyyae 6yJeT paBHo:



Konn, npourpaHHbii oNn-MH (BblIET U3 TypHUpA): 0 6ai-UHOB

Konn, BbivrpanHbin onn-uH: (30%)(5) + (40%)(3) + (25%)(2) + (5%)(0) = 3.2 6am-
MHa

®ong: (10%) (5) + (30%) (3) + (30%)(2) + (30%)(0) = 2 6ar-1Ha

TakMM 06pa3oM, eMy HYXKHO 2/3.2 6an-MHa uam 62.5% 3KBUTU NPOTUB CYHaMHOM PYKM
(ecnu 60/1bLWION CT3K AEMCTBUTE/IbHO TaK UrpaeT C Jto6biIMM ABYMSA), YTOObl YPaBHATb B
3ToM pa3gade. Ec/im e roBopmTb Ha fA3blKE AMAMNA30HOB, TO 6OJIbLLOM GAaMHA [O/KEH
Aenatb Konn c {66+, A9s+, AT+, KJs+}, nim okono 7% ot BCeX CTapTOBbIX PYK.

YeTbipe oAMHAKOBbIX cT3Ka: (2500/2500/2500/2500, 61amHabl 200-400)

Mbl BHOBb BO3BpalllaeMcsa K Maee, 03BYYEHHOW B Havasie 3TOM rnaBbl: JIIO60M ONJI-MH
OTHMMAET HEKOTOPOE KOJIMYECTBO TYPHUPHOIO OXMAAHUSA Y KAXKJ0ro M3 y4acTBYIOLMX B
HEM UIPOKOB, 0COGEHHO MPU 3HAYUTE/IbHOM pasHULLE B NMPM30BbIX.

CKarkeM, MUrpok Ha nosmuum UTG CTaBMT 0/I/1-MH, AaxKe He B3r/iAHYB Ha CBOM KapTbl.

Toraa Kaabid M3 Tpex OCTaBLUMXCA MIPOKOB BbIHYXKAEH MPUHATb peLUEHME CO
CnesyowmM OXMAaHUEM:

Konn, npourpaHHbii 011-MH (BbIET M3 TypHMpaA): 0 6an-MHOB
Konn, BbinrpanHbin onn-uH: (50%) (5) + (30%) (3) + (20%) (2) = 3.8 6ai-uHa
dong: (25%) (5) + (25%) (3) + (25%) (2) + (25%)(0) =2.5 6amn-uHa

Monyyaem 4yTb 60/iee BbICOKOE 3KBWUTM, Tpebyemoe pana Konna - 65.8%. 3t1o
orpaHM4YMBaeT AuanasoH aboro M3 urpokos, cuaswmx 3a UTG, go {77+, AJs+}, TO
€CTb OK0JI0 5% pyK. 3ameTbTe, 4To AKO B TaKOM C/ly4ae AOJ/IKHbl OTNPaBUTbCA B nac (Y
HMX HeT 65.8% Ha nobeay NPOTUB C/IyYaMHOM PYKM).

Ecnu ke Tpu oCTaBLUMXCS MIPoKa 6yAyT ypaBHMBaTb TaKOWM O/IJ1-UH NnLWb B 5% ciyyaeB
(MCKOYas HUYTOXKHbIM NpoueHT oBepkoaioB), UTG 6yaeT npocTo 3a6upaTb M3 6aHKa
600 du1weK HAaCTO/IbKO YacTo, YTO MOXKET HEe BOJIHOBATbCA O BO3MOXHOM BbICTaB/IEHUM
C 25% 3KBUTMU.

OueBnaHO, 4TO 34€Cb Mbl UMEeM Jeno C pPa3HOBHUAHOCTbIO UIpbl B «Cnabo»: I'IepBbIl‘/lI
UrpoK 06bFIB}'IFIeT, YTO CBOpa4ynBaTb HeE 6yp,eT, B TO BpeMA KaK OCTaJlbHbl€ BbIHYXAEHbI
pHUCKoBaTb «CTOJIKHOBEHNEM>», TO €CTb CBOMM BbIJIETOM U3 TYPHUPA.

AomuHauma: (6000/2500/750/750, 6namHabl 200-400)

Tpetmit T™MN cuTyaumm: OAMH O4YEHb GOJIbLIOM CT3K, OJAMH MNMOMEHbLUE M JIBa OYEHb
KOPOTKMX. 3aecb Urpok ¢ 6000 duLLIEK JOIKEH CTAaBUTb OI-UH C II060M pyKoM. Jleno
B TOM, 4YTO €ro OnMoHeHT co CT3KoM B 2500 monpocTy He MOXeT MN03BO/MTb cebe
cAenaTb KO/, KOrga B Mrpe OCTalOTCA HECKOJIbKO KOpOTbIWEM, KOTOpPble HaBEpHAKA



BbINIETAT Yepes napy paszad. C Apyroi CTOPOHbl, JOMUHUPYIOLWMM CTIK BMOJIHE MOXKET
OCTaBMTb MX B MOKOE, MOCKOJIbKY MOKa OHM HaxXoAATCS 3a CTOJIOM, OH MOXeT KpacTb
ULWKKM y cpeaHero cTaka 6e3 Kakoro-mM60 ConpoTUBIIEHUS.

3TO /Mlb HEKOTOpble M3 CUTyaLUMM, C KOTOPbIMM Bbl MOMETE CTO/NKHYTbCA B SNG-
TYpHMpax Ha 6ab66/sie, 0JHaKO BCE OHW 06bEAMHEHbI 06LEN uaeeM: M3-3a 60/1bLIOro
CKayKa B MPM30BbIX MEXAY TPETbMM M YETBEPTbIM MECTOM, CTpaTermsa Ans 60/bmx
CT3KOB CTAHOBMTCS OYEHb JIy30BOM.

Cynepcammeiumsbl

CynepcaTtTenmTbl - 3TO, BO3MOXHO, €UHCTBEHHbIM CNOCO6 AN HOBUMYKOB M UIPOKOB C
MMKPOJIMMUTOB MONacTb Ha A0porue TypHUpbl. OTAMYUTENIbHOM YEepTOM 34€eCb ABNSETCS
CTPYKTYpa MpM30BbLIX: KaK MpPaBu/IO, AEHEXHble BbiNiaTbl HE NPeAyCMOTPEHbl, a BECb
oHA, pasgeneH Ha HEKOTOPOE KOJIMYECTBO OAMHAKOBBLIX TYPHMPHbIX MAKETOB (MHbIMM
cnoBaMu, N OCTaBLUMXCA MIPOKOB NOJyYaloT 6MneT B 60/1ee KpynHbIi TYpHUP).

MU3-3a 3TOro npeanoyvtMTesibHaA cTpaterMa B cynepcaTtresmMTax MHorga npuHuMmaet
caMble HeBepoATHble opMbl. Hanpumep, ecam B Npu3bl NonagaroT TONbKO nepsbie 11
MeCT, TO Nt0boe KOMYeCTBO (MLIEK CBEPX OMpeAesIeHHOro JMMuTa (CKaxem, % ot
BCeX (MweK B Urpe) CTaHOBMTCA (paKTMYECKM GecrnonesHbiM. bonee Toro, 3avactyto
JYYLWWM BbIGOPOM B TaKOW CUTyaUMM GYAET YUTM B CMUT-ayT MW CKMAbIBATb KaxKAayto

PYKY.

OpHaxkabl Mbl CTanM CBUAETENAMM MHTEPECHOM MCTOpUM O cynepcattenmte K World
Series of Poker Main Event. 'epor B pasgaye 6bl1 OAHMM M3 ABYX YMN-/IMAEPOB B
TYpHUpE, BMECTe C APYrMM UIPOKOM OHM cobpasiv oKono 75% Bcex duiieK. B Kakon-To
MOMEHT €ro BM3aBM NOCTaBM/ OJI/1-MH Ha npedione Ha 50 60bwmrx 61aMHA0B. epol
NpOBEPUA CBOIO PYKY, TaM Oblan AA.

B 3TOT MOMEHT Mbl HEBOJIbHO NPEpPBaIM pacCKa3ymMKa BOMPOCOM: «A 3a4yeM Tbl BOOOLLE
CMOTpen B KapTbl?». Bce 3aKOHYMNOCh KONMOM OT AA M CHaCT/IMBbIM BaJIeTOM Ha TEpHe
ana JJ ero onnoHeHTa. AyT. baa6uTt? He coBceM. [larke C TaKMM NEPEBECOM MO 3KBUTU
Ha npednone, Koan ¢ AA Bce paBHO 6bl/1 OLLUMGKOM.

Moyemy? Jeno B TOM, YTO B 3TOM CMTyauMM KON HE MMEET HM4Yero obuiero c
OXuAaHWem no duwKam. B peanbHOCTM repoM pelumnn cbirpaTb B pyNeTKY Ha CBoe
OXMAaHWE B TypHMpE: YMAM OH M3-3a CTOJla, OH HaBEpHSAKa Obl nonan B Mpu3bl.
BBA3biBasAcb B pasgady nNpoTMB APYroro Yvn-angepa, OH MOr Jivb NOABUHYTb CBOM
WaHcbl 6/mke K 100%. OaHaKO Ha ApyroK 4yale BecoB 6bl1 BblNeT U3 TypHMpa. M xoTs
y Hero 6b110 81% Ha nobeay, NOTEHUMANbHAA BbIrOA4A OT TAKOro pPo3birpbilla He UAET HU
B KAKOe CpaBHEHME C LEHOW Nnepeesja.

|_|0,£l,O6HbIe HeTpuBUa/IbHbl€ CUTYaUUM Ha4YUHAOT BCTpeYHaTbCA OCOBOEHHO 4acTo Ha



no3aHnx CtagmnAax TYPHUPOB - OTHOWWEHHME OXMAaHUA MO CI)MLLIKaM K TYPHUPHOMY
OXNAAHNKO CTaHOBUTCA HeﬂMHeﬁHblM, a CTOMMOCTb BbIMIPaHHbIX Cbl/il.IJeK CTpEMUTEIbHO
YMEHbLUAETCA.

Kak Mbl HEOZHOKpPATHO OTMEYa/In Bbille, 06bIYHO B TYpHMPaAxX NPEUMYLLECTBO MoJyyaeT
MIPOK, KOTOPbIM CTAaBUT OJ1-MH MEPBbIM. A B CymnepcaTTe/iMTax 3TO Y¥Ke He MpoCTo
PEKOMEHZauMA, a Kese3Hoe NPaBu/Io - AaXKe CUJIbHbIE PYKU ANA CPeAHUX U FNYyOOKMX
CT3KOB MpeBpalalTcs B JierkMe ¢osabl M3-3a MeHblleM CTOMMOCTM BbIMIPaHHbIX
durwek.

MHo2ocmonosbie mypHupbl (MTT)

Ana MTT-TYypHMpPOB XapaKTEpPHO O4YeHb 060/bLIOE KOJMYECTBO YYaCTHUMKOB, KOTOpble
CTapTYIOT 3a pa3HblMM CTOJ/IaMM, @ Kak TOJIbKO M3 Urpbl BblOblBAaET AOCTAaTOMHO MHOIMO
JIOZEN, CTOJIbl PEOPraHU3YIOT.

FNaBHOM CTpaTerMyeckoM OCOBEHHOCTbI0 3[EeCb SBAAETCA O4YE€Hb Masibid MPOLEHT
CUTyaUuM, pasbirpbiBaeMbIX 3a KOPOTKMMM CToslaMM. OIHAKO KAk pa3 3TM MOMEHTbI U
CO34al0T 6OJIbLUYI0 YacTb BUHPEMTA Y XOPOLUMX MIPOKOB, BeAb CTOJIbl HE pa3buBatoT
TO/IbKO Ha 6ab6ne, nepea prHaNbHBIM CTOJIOM U, COOCTBEHHO, 3a (PMHAJIbHBbIM CTOJIOM.

Mrpa B MTT 4acTo HanmOMMHaEeT K3, MOCKOJIbKY CTPYKTypa BbINJaT MoYTM BCerga
NaBHas M NO3TOMY He TpebyeT CyLeCTBEHHbIX MOACTPOEK OT yYaCTHMKOB. OCHOBHOM
naeen 3aecb ABNAAETCA (DAKTMYECKOE PaBEHCTBO OXMAAHMA MO (ULIKAM U OXKMAAHMA
Mo Npu30BbIM. MHTEpecHas AMHAMMKA MOXKET pa3BMBATbCA Ha 6a66Jie UM Ha noaxoae
K (pUHaNbHOMY CTO/ly B OYEHb KPYMHbIX TYpHMpaX, HO 3aMETHOrO B/IMSHUA Ha O6LLYIO
CTpaTeruio OHa He OKasblBaeT.

MpaBaa, He CTOMT AyMaTb, YTO BCE 3/1eMeHTbl cTpaTterun B MTT aGCONOTHO MAEHTUYHDI
TaKOBbIM ANA Kaw-urp. Hanpumep, B Kawe Bbl peAKO OKaXeTecb BCEro C AecCATblo
6/1aMHAAMM Ha pyKax MM BCTPETUTECh C HUTOM, KOTOPbIM CKMAbIBAET BCE CBOMU PYKM,
OTYaAHHO UenaAACb 3a npu30BYH 30HY. Kpome TOoro, uHorga cTouT obpawartb
BHMMaHME M Ha CTPYKTYPY TyYpHMpA - 06 3TOM Mbl MOrOBOPUM HUKE.

TypHupsbI ¢ pebaamu

TypHupbl C pebasMmM M aald-OHamMM MO3BO/AIT YYAaCTHMKAM CBOMMM CMJIaMM pasiyTb
Npu30BOM (HOHA, MOCKOJIbKY Y HMX MOSIB/ISETCA BO3MOXKHOCTb JOKyrnaTb ULIKKM (B
C/lyyae BbleTa MM MOC/IE NMepepbiBa, HO 06€ 3TU OMUMM OrPpaHMYEHbI MO BPEMEHM).
3a4acTyto TYpHMPbI C pebasMM NPOXOAAT MO C/eAYIOLLEN CXEME.

Bai-uH TypHMpa paBeH SX C HeGOMbWMM perKoMm (Hanpumep, $100+9). 3a 3T AeHbIM
MIPOKM MOJy4aloT CTapToBble CT3KM No N duiueKk. Mpy 3TOM KaKablM YYACTHUK MOXKET



caenatb «peban», eC/iM ero CT3K CTaHOBMTCS MeHbLUe uan paBeH N. Takum o6pa3oMm, B
CaMOM Havasie TypHMpa OHM MOryT AOKYnMTb N AOMNOJHUTENbHbIX GUWEK, ecnu
3annatat SX. OAHaKO OKHO, KOrJa OHM MOTrYT AenaTb pe6an orpaHMYeHo Mo BPEMEHM -
06bI4HO 3TO MepBble TpM YPOBHA. Kak TONbKO 61alMHAbl BbIpaCTyT B YETBEPTbIM pas,
MIrpOKaM paspellaeTcs KynuTb (GULIKK B NocsieaHui pas (MpUYEM BHE 3aBUCMMOCTM OT
pa3mepa CT3Ka), 3TO HasbiBaeTcA aAA-oH. MHorpa GuWwKM B pamMKax ajj-oHa
npeanaraloTcs CO CKMAKOM K 6aM-MHYy TypHWpa. Hanpumep, ecim KaAablM MUrpok B
CaMOM Hayvane Hawero TypHupa nonyyun no 1000 ¢puwek, 1o aaa-oH Ha 1500 moxet
cTouTb Bcero $100.

EcTecTBeHHO, 3€Cb CTOMT 33/1aTbCA BOMPOCOM: CTOMT JiM AenaTb pe6ar? Mbl MOXKEM
NpoaHaIM3npoBaTb HECKOJIbKO PaCMpOCTPaHEHHbIX CMUTyalUMM M MOroBOPUTb O TOM,
PasyMHO /1M BKJaAblBaTb AOMOJIHUTE/IbHbIE AE€HbrM B TypHMpP. Bo Bcex ciyyasx Mbl
6yAemM UrHopupoBaTb PUCK GAHKPOTCTBA M AUCMEPCUIO, NpeAronaras, YTo BCe MIPOKM
MMEIOT A0CTaTOYHbIM GAaHKPO AN KOHKPETHOro TypHUpa.

Cnyvan 1:
Hauyano nepuosa pe6aes. Urpok A TepsieT BeCb CBOM CT3K B NEpPBOM e pasgade. CTout
M eMy JOKYynuTbCA?

MoyTH HaBepHsKa fa. UrpoK A MOXKeT paccMaTpvBaThb TaKyld BO3MOMXHOCTb KaK LLIAHC
3aperucTpupoBaTbCa B HOBOM TYpPHMPE, HO YyKe 6e3 peiKa. A MOCKO/IbKY OH 0CO3HAHHO
3anJlaTUa 3a yyaCcTMe B MEpPBOM TYpHWUpE (nosaras, YTo MMEEeT MPEMMYLLECTBO Haj
MoJIeM), TO U PELLUEHUE CbirpaTb B HOBOM TypHUpE 6YAET paLMOHa/IbHbIM.

Cnyvan 2:

KoHel neproaa pe6aeB. Mrpok A HapacTun cBoM CTaK Ao 6000, npu ctaptoBoi 1000
durwek. B urpe octarotca 300 y4aCTHMKOB, M OH AyMaeT, YTO €ro LWaHC YABOMTbCA
NPOTMB TaKOro MOJIA COCTaBAAET NPUMEPHO 54%. Bce oxuaaroT, 4TO 06LWMIM NPU30BOM
oHa coctaBut $90,000 (cKaxkem, 200 MrpokoB caenawT aaA-OH, YBEIMYMB
KONMYeCcTBO ULLEK B Urpe A0 MUIJIMOHA). Y Urpoka A eCTb BO3MOXHOCTb B3ATb ajj-
oH 3a $100 u nonyuntb 1500 cuweK. JomKeH M OH et BOCNosb30oBaTbCA? KakmMm
AOJIKEH ObITb €ro CT3K, YTOObl OH MO OTKa3aTbCA OT aA4-0Ha?

OnpaHue urpoka A Mbl MOXXEM OLEHUTbL Yepe3 dopmynbl Jabbn-ana. Eciv ero B ero
cTake 6000 uwekK, To KoMYeCTBO Aab61-anoB 40 Nobeabl COCTaBAAET:

N(6000) = log, 1,000,000/6,000 = 7.38
N(7500) = log, 1,000,000/7,500 = 7.06

E(6000) = 0.547-3 = (0.0105) (90,000) = $953
E(7500) = 0.547-% = (0.0129) (90,000) = $1,162

MockosibKy HoBble 1500 hMLLEK YBENMUYMBAIOT €r0 OXMAaaHMe nodtu Ha $200, Halemy
MIPOKY BCeraa CTouT enatb aaa-oH 3a $100.



Y70 KacaeTcsa BTOPOro BOMPOCAa, HaM HY}KHO HAMTU TaKOM pa3mep CT3Ka X, NP KOTOPOM
6bl UFPOK A Obln 6€3pa3nyeH K aas-oHy:

N(6e3 aga-oHa) = log® 1,000,000/x
N(c aaa-oHoMm) = log? 1,000,000/ (x+ 1500)

MbI Tak»Xe 3HaeM, YTo:

E(x) = E(x+ 1500) -$100
E(x) = (90,000) (0.54" (e 2aa-oraly
E(x+ 1500) = (90,000)(0.54N(c 2AA-oHoM))

M3 3TUX ypaBHEHWWM cneayeT BbiBoA: aaAoH B 1500 3a $100 yBennumBaeT oxuaaHue
MrpoKa B TYPHUPE A0 MOMEHTA, MOKA Yy HEro He OKaXkeTcsA MoJjioBMHa BCeEX (ULIEK B
TypHMpe. PakTUYEeCKM, 3TO 3HAYMUT, YTO MPM LaHCe yABOMTLCA B 54% aap-oH Bcerga
6yJeT BEPHbIM peLLUEHMEM.

[Jaxke npu C paBHom 0.51 eMy Bce paBHO 6bl CTOMNO 6paTb aAf-OH C TaKOM CKUAKOM
npu N060M pasmepe cTaka. XoTa ec/im 6bl aaa-uH ctomn $150, nopor 6e3pasnmuma
AocTurancsa 6ol yxKe npu cTake B 8,325 duiiek.

BbiMrpbiBatOLLMM MIPOK MOYTU BO BCEX 6E3 MCKOYEHMA CNYyYasiX AOSIKEH MCMO/b30BaTb
aJll-OHbl, €C/IM OHWU NPefOoCTABNATCA C HEOGOJbLIOM CKMAKOM K HOMMHany. /Jns
NPUBIIMKEHHBIX OLEHOK OXMAAHUSA B TaKMX Cy4asiXx MOXKHO MCMO/b30BaTb (DOPMYJibl U3
Teopuu [ab6n-ana.

MNzpa c KopomKuMU cmM3Kamu

3a TYPHMPHbIMM CTOJ/IaMM Bbl HEPEAKO YBMAMTE MIPOKOB, KOTOPblE BCEMM CUIaMM
LenaaTCAa 3a CBOE MECTO, MOoKa 3TO MO03BOJISET CTPYKTypa TypHUpa. MMEHHO No3TOMy
BO BCEX TypHMpax 6/aMHAbl MOCTOAHHO pacTyT. B To Xe Bpems TaKas AMHAMMKa
YMEHbILAET OTHOCMTE/IbHbIE CT3KU MIPOKOB [0 YPOBHEM, KOTOPblE MPaKTUYECKU He
BCTPEYalTCA B K3LWW-Mrpax. HanpmMmep, HET HUYErO HEOBLIYHOMO B TOM, YTO Ha MO3HMX
cTaguax TypHupa no bes3nMMmnTHoMy XonaeMy BaM nNpuaeTca paboTaTb CO CTIKOM BCEro
B 10-15 60/blUMX 6GNAMHAOB.

MoA «KOPOTKMMM» CTIKAMM Mbl MOAPA3yMEBAEM HE TOJIbKO T€, KOTOPblE ABHO YCTYNaloT
CT3KaM OCTa/IbHbIX MIPOKOB 3a CTOJIOM, HO TaKXe U «KOPOTKUE>» CTIKM OTHOCMTEJIbHO
61aMHA0B.

34ecb CTOMT YMOMSHYTb O ABYX OCHOBHbIX TMMAxX NoACTpoek. epBas OTHocMTCA K
6€3/IMMUTHBIM TYpPHMPaM. B KakoM-TO MOMEHT, Korja Ball CT3K CTAaHOBWUTCSA OCOGEHHO
KOPOTKMM MO OTHOLLEHWUIO K 6G/lalMHAAM, BMECTO OyMeH-per3a MMEET CMbIC/I MPOCTO
MATU B ONJI-MH. IJTOT MOPOr OObIYHO HAXOAMTCA OKOMO TOYKM, rAe Jo6oM pens



NPMBA3bIBAET BaC K KOJIY MyLla M3-3a XOPOLUMX LUAHCOB 6aHKa (2 K 1 uau nyduwe).

Obwee npasuso cnedywujee: ecu saw cm3K 8 6 pas 6osbwe 6aHka 0o Ha4vasa
mopzos/iu Ha npegsione (aHme njitoc 6s1aliHObI), MO Bbl BCe ewe Moxxeme deslamb
Heb6osibwue peli3bl; 8 NDOMUBHOM CJly4ae npasusibHol cmpamezueli 6ydem o11-uH
C coomsemcmsyruwumM Auana3oHOM.

HekoTopble uMTatesnM BCMOMHAT, YTO 3Ta PEKOMEHAAUMA He CUAbHO OT/M4YaeTca oT
TOM, YTO Mbl AaBa/M B r/aBe, MOCBAWEHHOW urpe «[yw wmam dong», rae crak
npumepHo B 10 6nanHAoB (6 X 1.5 = 9) onpaBAbiBan oyneH-nyw Ha npednone.

BTropas noacTpoika Kacaetcs pas/iMumi B OTHOCMTEJNIbHOM cuiie pyK. MMes KOpOTKMM
CT3K Bbl JO/IKHbI OTAABATb NPEAMNoYTEHME CTapTepPaM C XOPOLLMM LIOYAAYH B3J1bl0, A HE
C NOTEHUMANIbHbIMK LWaHCaMKW. Kpome Toro, B CBOM AMana3oH MOXHO J06aBWUTb U PYKM
c 610KepamM, MOCKOJIbKY OHM YMEHbLLAKT BEPOATHOCTb TOFO, YTO Y BaLUMX OMMOHEHTOB
OKaXeTCA CWUbHaAA KOMOWMHauMAa AnAa Konna Ha npednaone. Mbl yxe 06Cyxaanm
0COBGEHHOCTU HEKOTOPbIX CTApTEPOB B I/1aBe 12: Hanpumep, pyka T9s BKYanacb B
AManasoHbl OJI1-MHa Aaxke MNpUM OTHOCMTENIbHO FNYBOKMX CT3Kax 6narogaps CBOEMy
3KBWUTU, a AX YMEHbLLA/I BEPOATHOCTb KOJIJ1Ia OT CTapLLUEro Tysa.

Uepa c aHme

B ctrage, a Take Ha CpeAHMX M MNO3AHMX CTaauAaX TYPHUPOB Mo be3nMmuTHoMy
Xongemy, NOMMMO 6NaMHIOB KaK[bld M3 MIPOKOB CTaBMT aHTe. OuyeBMAHO, 4TO
JlIOMO/IHUTE/IbHbIE AEHbIM B H6aHKE OKa3blBalOT CYLIECTBEHHOE BJIMAHME HA CTPATEruio
KOPOTKMX CT3IKOB.

CKaxXeM, B TYpHMpEe Mo CTady Y OAHOro M3 UIrpOKOB OCTaNoChb huILEK Bcero 3 mam 4
aHTe. Korga oH 3axoauT B pa3gadvy, 06bl4HO MPOTMB HEro 6yAyT MrpaTb TOJIbKO OAMH
WM [iBa ONMNOHeHTa. Ho LWaHChl Ha ero aHTe cocTaBAT 8 K 1, a Ha OCTaBLIMECS (PULLKM -
1 K 1. Mo3TOMy B TYpHMpax Mo CTaZly MrpoKam csieayeT 60/1ee 0XOTHO M36aBAATbCA OT
MJIOXMX PYK AaKe MMES 04E€Hb KOPOTKMM CT3K, MOCKOJIbKY YEM JI0/IbLIE OHU ¥KAYT, TEM
60/1bllie CTAHOBMTCA MOTEHLMA/IbHbIN «OBEpP/IEN>.

Ty e NOACTPOMKY MOXHO MCMOJIb30BaTb M B CMELUIAHHbIX TypHMpax. Ecam B urpe c
nonomM Bam He 3axoAMT, a B OJJHOM U3 CNEeAyOWMX pa3gayd HayHeTca CTaj, TO UMeeT
CMbIC/1 HEMHOTO MOAOXAATb, AaXKe €C/IM Ball CT3K CTPEMMTENIbHO CbeAaloT 61aMH/bl U
aHTe.

B be3nMMUTHOM Xongeme aHTe Co3AatoT pasgyTble 6aHKM Ha npedsione - 3TO 3HAYMT,
YTO OYyMneH-peM3 C HamepeHMeM 3abpaTb MEPTBblE AEHbIrM CTAHOBMUTCA ropaszo 6osee
npuBNEeKaTeNlbHbIM pelleHneM. C  3KCM/yaTauMoOHHOM TOYKM 3PEHMS, Bbl BMOJIHE
MOXETE HaMTM NoAEM, KOTOpble Jaxke Ha CTagusx C 60/IbMMM  aHTe MrparoT
HACTO/IbKO 3aKaTo, YTO PeM3 C JI0ObIMM ABYMSA BYAET NpUBbIIbHOM CTpaTerMem.



Hanpumep, ecan npu 6namHaax 200-400 1 aHTe 50 3a 9-mMaKC CTOJIOM Ball pems C
nosuummn amnepa Ha 1000 dumweK BbiMrpaeT 6aHK OA4MH pa3 U3 ABYX, Bbl MOXKETe Aaxe
HEe CMOTpPEeTb B CBOWM KapTbl. Beab noTeHuMasbHbIM BbIMIpbIW cocTaBuT 1050 poBHO B
50% cny4vaes, a npourpsoiw - Bcero 1000.

bakuH2 8 mypHuUpax

B yeTBepTOM YacTM Mbl BCKOJIb3b 3aTPOHY/IM TEMY G3KMHIOBbIX OTHOLUEHMM MEXKAY
urpokamm. OAHaKO Torga Mbl pacCMaTpuMBasM TOJIbKO K3LW-Urpbl, B TO BpPEMA Kak
63KMHr ropasgo 6onee nonynApeH B TypHUMpaxX. Mbl Obl HE XOTeNM OCTaBJIATb TaKyHo
06LWMpPHYI0 06/1aCTb 6€3 BHUMaHMA, NO3TOMY HMXe MocTapaeMcCA MoKasaTb, KaKk MOXKHO
oueHMBaTb NOAO6HbIE OrOBOPEHHOCTM.

CaMoM  pacnpocTpaHeHHOM (OpPMOM TYPHMPHOrO 6G3KMHIra SABAAETCA  OTKpbITOe
COrlalleHUE CO CeAYOLWMMM YCIIOBUAMM:

e bakep npepocTtaBnseT Urpoky 6aHKpoan

e MrpoK yyactByeT B OrOBOPEHHbIX TypHMpax

e [IpubGbiNb pasgenserca  Mexay O3KepoM M UIPOKOM B  ornpejesieHHOM
COOTHOLLEHNN

e MrpoK nosiy4aeT BO3MOXKHOCTb BbIMTWU U3 COr/IALLEHMUSA, €CIM OH OTbIrpas B MJIHOC
(06bIYHO Takoe NPOMCXOAMT Nocsie nNodes Ha CpeHMUX UM KPYMHbIX TYpHMpaXx)

[MoCKoNbKY B paccMaTpMBaeMOM COrlalleHuMM 6GaHKpOAa CTaTU4YeH, emy OyaeT
cooTBeTCTBOBaTb pPUCK 6aHKpoTcTtBa B 100%. Bca npubbiab pasgenseTca Mexay
63KEPOM U UIPOKOM, 6aHKPOJI1 HE YBE/IMUMBAETCA 3a CYET BbiMrpbllen. OgHaAKo 3TO He
3HAYUT, YTO BCE GIKUHIOBbIE COrNaLleHUsa 060pavYMBalOTCA TOIbKO YObITKAMM.

Mbl MOXeM NonbITaTbCA OLEHWUTb 63KMHI Ha Cepuio TYPHUPOB, UCMOJIb3ys BblBEAEHHYHO
paHee GopMy/ly peanbHOro pasmepa nons. CKaxkem, Y HaC ecTb HEeKMM MrpoK A c
BUHPEUTOM 1 Gai-MH 3a TYpHUP. UrpoK A XO4YeT MosyYnTb AeHbru OT Mrpoka B Ha 70
TypHUpOB. Nocne cepuu Urpok B nnM6o noKpbiBaeT BCe YObITKM, IMGO AT NPUBHIJIb C
MrPOKOM A NOpoBHYy. byaem cuuTatb, YTO B KaxkAblM TypHWUp peructpupyetcs 400
YYaCTHUKOB.

Tenepb, UCMONb3ys MOAENM, PAaCCMOTPEHHble B 3TOM FNaBe, Mbl COCTaBMM HeEKoe
pacnpejesnieHMe pes3ynbTaToB HaWero Wrpoka, nosarad, 4YT0 MMeeM Jesio C
CeMblOAECATbI0 TypPHMpPaAMM MeEHbLUEro pasmepa, rge nobeaurtesnb 3abupaeT BecCb
npu3oBoi doHA. [Ans 3TOro Mbl BOCMO/Ib3YEMCA MHOXMTENIEM TYPHUPHOM aAucnepcum k
(ypaBHeHue 27.4) ana TypHupa Ha 400 4venosek. [Monyuymm, 4YTO nNpu  0BbIYHOM
CTPYKType Bbinsat k 6b1710 6bl paBHO 72, 3TO peasibHbliA pa3mep Mnos.

OueHuTb BEPOATHOCTb I'IO6e,£l,bI B TaKOM TYpHMPE HaM TOMOXKET 6UHOMMAIbHOE



pacnpegeneHue. TaK Kak NpPeMMyLLECcTBO Mrpoka A cocTtaBnseT 1 6ai-WH, TO €ro
LIAHCbI Ha No6efy COCTaBAAT NpUMepHo 1 K 36.

CoOTBETCTBEHHO, BEPOATHOCTb TOTO, YTO OH BbIMIPAET BMPTYasibHbIM TYpHUp N pas,
paBHa:

%
13.92%
27.84%
27.44%
17.77%
8.50%
3.21%
0.99%
0.26%
0.06%
0.01%
0.00%
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KoHeYHO e, 3TO He BepoATHOCTb ero nobe/pl B peasbHOM TypHUpe Ha 400 yefoBeK -
OHa 6yAeT HamMHOro MeHblie. OAHAKO pesy/bTaTbl A/ BUPTYa/lbHOro TypHUpa (Ha 72
YYaCTHUKA) MOTYT MOCAYKMTb XOPOLLEN OTNPABHOM TOYKOM A5 aHa/IM3a.

CocTtaBmMm Tab/mMLy MHTEpecoB 63Kepa U Urpoka:

N p (N) Ucxopn Aona 63kepa OxunpaHue
0 13.92% -70 (70.00) (9.74)
1 27.84% 2 1.00 0.28
2 27.44% 74 37.00 10.15
3 17.77% 146 73.00 12.97
4 8.50% 218 109.00 9.27
5 3.21% 290 145.00 4.65
6 0.99% 362 181.00 1.80
7 0.26% 434 217.00 0.56
8 0.06% 506 253.00 0.15
9 0.01% 578 289.00 0.03
10 0.00% 650 325.00 0.01
Utoro 30.13

MonyyaeTtcA, 4YTO UrPoK M 63Kep BbiMrpaloT 70 6al-MHOB Ha ABOMX, OAHAKO [0S
63Kepa coctaBuT Bcero 30.13 6ai-uHa BMecTo 35. Zleno B ToM, 4To 4.9 6aM-uHa OH
NPOCTO «NOAApUT» MIPOKY M3-3a CBOEro 06A3aTesibCTBa MOKpbIBaTb Y6bITKU. bonee
TOro, MOJENb PaCCMOTPEHHOrO COralleHMA MpUNUCbIBaeT G3Kepy HEMHOro
3aBbllIEHHOE OXMAaHMEe, MOCKOJIbKY pacyeTbl C MIPOKOM MpPOMCXOAAT TONbKO MO



3aBepLUEHNM CEPUN TYPHUPOB.

Mbl nposenn 10,000 cumynaumm cepum no 70 TYPHUPOB ANS pacCMaTpMBAEMOro
urpoka. CpeaHsa npubbinb 63Kepa COCTaBM/I MpUMEpHO 32 6aM-MHa (Mo BCEM
BUAMMOCTM, AMCNEPCUSA B A0OXOAAX HOCMT CMUCTEMATMYECKMM XapakTep). C apyrom
CTOPOHbI, KOrja Mbl BBOAWM YC/IOBME, YTO MIPOK MOXET noTpeboBaTb pacyeTa Kak
TO/IbKO OH OKa3blBaeTcs B NJoce, A0NA 63Kepa Magana Ao 27 6am-uMHOB. TakuMm
06pa3oM, BO3MOXKHOCTb pacCyMTaTbCA A0 KOHLA CEpPUM MOXKHO OLEHMTb MPMMEPHO B 5
6aM-MHOB M3 70 BblJAHHbIX.

«YeCTHOCTb» G3KMHIOBbIX COrM/IAWEHMM - MOHATME OTHOCUTENbHoe. o 60/IbLoMyY
cyeTy, 63KMHroBble CAEJ/IKM CYLLECTBYIOT Ha OTKPbITOM PbIHKE M TOJIbKO NpaBu/ia 3TOro
PblHKA MOTYT AMKTOBaTb <«YeCTHYl» LeHy Takux ycayr. OaHako 63Kepam CTOMUT
MOMHUTb, YTO YEM KOpPOYEe 3aKJI0YAaeMOe COrJialleHMe, M YeM Yalle MIpoK MOXKeT
noTpe6oBaTb pacyeT, TEM MeHblUe ByAeT ero Co6CTBEHHas CpeAHAs Bbirosa.

Hy»HO 3anoMHUMb

e AHanu3upyAa TYPHUPbI C TOYKM 3PEHMA TEOPUM WUrp, He CTOMT 3abbiBaTb, YTO
KaXkAaa pasgada B HMX, MO CYTU, HE ABNSAETCS UIPoM C Hyneson cymmon. Korga
ABa UrpoKa BbICTaBAAKTCA B O/1-UH, OXMAAHME BCEX OCTaJIbHbIX YYaCTHMKOB
Bo3pacTaeT. M03ToMy YacTo TYpHUPHAA cTpaTerusa CBOAMTCA K «Urpe B C/1labo».

e TYPHUPHBLIM G3KMHI MOXHO OLEHMBATb C MOMOLIbIO (DOPMYJI, KOTOPblE Mbl
MCNONb30BaNM ANA O3KMHIFa Ha K3W-urpbl. ACMMMETPUA pe3y/ibTaToB AenaeT
NoA0GHbIE COrlalleHnA OYeHb BbIFOAHbIMU 4N1A UrPOKa.

e Ecnv Baw cT3K B TypHupe no besnMmuTHOMY Xongemy B WecCTb pa3 6osblie
6aHKa Ha npedJione (aHTe NAC 6JaMHAbl), Bbl MOXETe AeNaTb OYyNeH-pemnsbl
He60/1bLoro pasmepa. B npoTMBHOM ciy4yae nyywen ctpaterven 6yaet oi-uH.



naBa 29
Coobpa3snm Ha Tpomx: Urpbl C HECKONIbKMMU YHACTHUKAMMU

Ha npoTaeHuM NoYTM BCEM KHWUIM Mbl FOBOPMJIM TOJIbKO 06 Mrpax, B KOTOPbIX
y4yacTBOBa/M ABa YesioBeKa. MprumHa, No KOTOPOM Mbl HACTOJIbKO CMJIbHO OrpaHMYMIU
061aCTb CBOMX MHTEPECOB, MME/A YMCTO MPAKTMUYECKUIM XapaKTep - Takne Mrpbl npotyie
pewatb M aHaAu3upoBaTb. Kpome Toro, Ha CpeaHMX M BbICOKMX JIMMMTaX 6O/bLIMHCTBO
6aHKOB pasbirpblBATCA MEXKAY ABYMSA UrPOKaMM. A 3TO, B CBOK OYepeab, 3HAUMUT, YTO
BMHPEMTbl 3a TaKMMM CTOJSIAMM 3aBMCAT He B MOC/EAHIOI o4yepeab OT BalleM
CMOCOGHOCTM aHa/IM3MPOBaTb X3AC-an GaHKM.

Kak Mbl MOKaXKEM HUKE, MHOrOMO0J/Ib30BaTE/IbCKME MIPbl MOMMMO YXKE 3HAKOMbIX Bam
OMTUMa/IbHbIX CTPATErUI 3a4acTyl0 BK/IKOYAKOT B CE6S M KCMyaTalUMOHHbIE 3JIEMEHTHI,
KOTOpbl€ 3HAYMTE/IbHO MX YCIOXKHSAT. Hepeako caydaeTcsa Tak, YTo B MOA06HbIX Mrpax
CYLLECTBYET HEKass TOYKAa paBHOBECMA, B KOTOPOM HM OAMH M3 YYACTHMKOB HE MOXKET
Y/Iy4WKMTb CBOE OXMJAaHME B OAHOCTOPOHHEM MNopsaKe. B To e Bpems 310 paBHoBecKe
MOJHO pacliataTb M 3aCTaBMTb OMMOHEHTOB MOMEHATb CBOK CTpaTeruo. M3-3a 31oro
NoA0GHbIE UIrPbl OYEHb C/I0XKHO aHA/IM3MPOBaTh, BEJb MO CYTU €AMHOMO PELLEHUS Y HUX
HeT. Mo3ToMy B 60/IbLUMHCTBE CYYaEB Mbl BY/IEM JIULLIb CTAPATbCA MOHATb, KaK MOYXHO
MPOTUBOCTOATb Pa3/IMYHbIM  SKCMJIyaTaUMOHHbIM CTpaTeErMsM B  PacCMaTpUBAEMbIX
MHOr0OMo0/1b30BaTE/IbCKMX Urpax.

MoCKO/IbKY NOKEp ABASETCA MHOrOMo/b30BaTE/IbCKOM MIPOM, HaM cieayeT XoTa 6bl
MO3HAKOMWUTb YMTaTE/IEM C OCHOBAaMM TEOPUM UIP, MPUMEHSAEMOM B TaKMX CUTyauMAX.
BcnomHuTe onpepeneHve paBHOBECMA B C/ayvyae C MIpoM C HYJIEBOM CYMMOM,
PACcCYMTAHHOM Ha ABYX YYacTHMKOB (rnaea 10) - npeanosiaranocb, YTO HM OAUH U3 HUX
HE MOXEeT YNyylWMTb CBOE OXWMAAHME, MEHAA CTpaTernto Urp B OAHOCTOPOHHEM
nopaake. Kak Mbl OTMETU/IM B AECATOM raBe, BCE X3AC-an Urpbl C HYJIEBOM CYMMOM
MMEIOT XOTA 6bl OAHY Napy ONTMMaJIbHbIX CTPATErMM.

OaHaKo B NATMAECATbIX roJax MaTeMaTvK JoH Haw JoKasan, 4to BCe Mrpbl C
KOHEYHbIM YMCJ/IOM YYACTHMKOB (C HY/NIEBOM CYMMOM MM HET) UMEKT KaK MMHUMYM
OfIHY TOYKY paBHOBeCcMs. TaKMe TOYKM HasblBaloTCA pasHosecuem Hiwa.
EctectBeHHO, onNTMManbHas cTpaTerMa Aas X3Ac-an urpbl  6yJeT Ha3biBaTbCA
paBHoBecMeM Hawa. Ho 06bl4HO Mbl 6yaem ynoTpe6asTb 3TOT TEPMWMH TONIbKO B
OTHOLLEHMM MHOTOMO0J/Ib30BATE/IbCKUX UIP.

PasHosecue H3wa - 3mo makoU Habop cmpamezulli O/19 BCex U2poKos, npu
KOmMOpoM HU OOUH U3 HUX He MoxXem Y/y4dwumb CB0O€ OXKuddHue B8
00HOCMOPOHHEeM nopAdKe.

B urpax oamMH-Ha-oAMH C HY/IEBOM CYMMOM, €C/IM HaM M YAaBasoCb HaMTU HECKOJ/IbKO
TOYEK paBHOBECMSA, BCE OHWM OKa3blBa/IMCb MOAMMDUKALMAMM OAHOM CTpaTerMm JiMilb C
HE3HAYMTE/IbHbIMU Pa3/IMuMAMM B BUAE AOMMHUMPYEMbIX CTpaTerMyeckux BblGOpPOB



(KoTopble, MO 6OJIbLIOMY CYETY, HE MMEKT HMKAKOrO 3HAYeHWs Mpu Urpe MnpoTUB
MA€asIbHOro OMMoHeHTa). B MHOromno/Ib30BaTe/IbCKUX 3KE UrPax Mbl MOKEM OBHAPYKUTb
Cpasy HECKO/IbKO MOJIHOLIEHHbIX paBHOBECMM H3lWwa, Ka[oe C  YHWKasbHbIMU
napameTpamMu.

Ana Toro 4Yto6bl NPOAEMOHCTPUPOBATb 3TO, AaBaMTe BEPHEMCA K Urpe B «Cnabo» M3
rnasbl 28:

Urpok B
Urpok A UATU 1O KOHUa CeepHyTb
Matm go KoHua | (-10, -10) (1, -1)
CeepHyTb (-1, 1) (0, 0)

Mbl MOXEeM MpMBECTM 3TY UrPy K HYJIEBOM CYMME, BBEAA B Hee NMacCMBHOMO Urpoka G,
KOTOPbIM He MOXKET Bbl6MpaTb CBOK CTPATErmio, OAHAKO HAa HEro pacrnpoCTPaHAITCS
MCXOAbl OT NPOTMBOCTOAHUS ABYX OCHOBHbIX MFPOKOB:

Urpok B
Urpok A UATU 0O KOHUa CBepHyTb
nUatm po kKoHua | (-10, -10, +20) (1, -1, 0)
CBepHyTb (-1, 1, 0) (0, 0, 0)

TaKoM NprMeM MOXKHO MCMOJIb30BaTb ANA J060M Urpbl C HEHYNIEBOM CYMMOM. Kak Bbl
MOXKeTe NMOMHMWTb, B I/7IaBe 28 Mbl HaLL/IM TPU TOYKM PABHOBECHS ANSl STOM MUIpbl:

e Urpoku A v B cBopaumsatoT no 90% pa3 1 uayt Ao KoHua 10% pas
e Urpok A uget ao KoHua 100% pa3, urpok B csopaumsaet 100% pa3
e Urpok B nget o KoHua 100% pas, urpok A csopaumsaet 100% pa3

HecnoxHo NpoBepuTb, YTO MPM KarKAOM M3 3TMX CTpATErnit HU OAMH UFPOK HE MOXKEeT
YNIYYLUKMTb CBOE OXKMAAHUE B OAHOCTOPOHHEM MOpPSAAKE.

Mouck paBHOBecHsA Halwa ABMAETCA BasKHbIM 3TanoMm npu aHaamse urp. Moyt Bo Bcex
CUTyaumax TOYKa paBHOBECMSA MPeACTaB/AAET CO6OM Hauydllylo CTpaTernio  Ans
KaJoro y4yacTHMKa. B x3ac-anm urpax cTpatermum, KoTopble HaxXxoAATCA B TOYKe
paBHOBecua Mo Hawy, ABAAOTCA ONTMMAsbHbIMU. OZHAKO B MHOrOMOJ/1b30BATE/IbCKUX
urpax paBHoBecue Hawa camMo no cebe He ONUCbIBAeT CUJ/IbHEMILYID CTpaTeruio M3
BO3MOXHbIX. JTOMY CYLIECTBYET MHOXECTBO MPUYMH, MABHOM M3 KOTOPbIX ABNSAETCH
BO3MOXHOCTb CO3/1aBaTb AJIbSHCHI.

BcnoMHMTE HACTOJIbHbIE UMPbI - B HMUX MHOTME AN CTApaloTCs HaUTU cebe CO3HUKOB
AN [JOCTMKEHMA HEeKMX O06WMX (NpeanosnoxkuTesibHo) uenei. [onyyaetcs, u4TO
HECKOJIbKO MIPOKOB MOTYT «CrOBOPUTbLCA>», YTO6bl YBE/IMYMTb COBMECTHOE OXMAaHMeE 3a
CYeT ApYrux YYacCTHMKOB. 3a4acTylo CYLECTBYeT cpasy HECKOJIbKO KOHdUrypaumm
NOAO6HbIX COK30B, OAHAKO MX MPAKTMYECKM HEBO3MOXHO aHa/M3MpoBaTb C TOYKM



3peHNA 3KCnyaTauMOHHbIX NI ONTUMAJIbHbIX CTpaTeer‘/’I.

Mbl MOXXEM YC/IOBHO pasfefiuTb a/bsHCbl Ha [Ba BUAA: «CWJIbHble» M «C/labble». OHU
OT/IMYAIOTCA KOJIMYECTBOM 3aKpbiTOM MHGMOPMALUM, KOTOPOM MIPOKWU AENATCS MEXAY
cob60M, a TaKXKe CTPEM/IEHMEM MAKCMMM3UPOBATb OXMAAHWE TPYNMbl MU OXMAAHME
KaXXOoro y4YacTHMKa B OTAENbHOCTM. «CUJIbHble» a/bAHCbl, KOTOpble MoApasyMeBaloT
06MEH CEeKpeTHOM MHdOopMaUMeEln U NEeNCTBUA, HamnpaB/eHHbIE MPOTMB CBOMX JIMYHbIX
MHTepecoB (KOTOpble, B TO e BPEMS, UrpaloT Ha PyKy BCEM rpynne), 3anpeLyeHbl
npaBuNaMM nokepa. Hanpumep, KOMaHAa M3 HECKO/IbKMX WMIPOKOB  MOXKET
MCNONb30BaTb CKPbITble CUIHaMbl AN MaHMMYAAUMM C  pa3mMepamu CTAaBOK M
oYepesHOCTbO 3KWeHa. Miu ABa Mrpoka MoOryT JOroBOPUTbCA 06 O6MEHE J0JISIMMU B
OZIHOM TYpHMpE, a 3aTeM UrpaTb APYr NPOTUB ApYra BroJICH/Ibl, YTOGbI BbIPOBHATL CBOM
CT3KM U, TaKMM 06pa3oM, MaKCMMMU3UPOBaTb COBMECTHOE OXMAAHME.

Takoe noBefeHue paspyliaeT MUrpy, MOCKONbKY YYAaCTHMKM 6GOJblue He AEUCTBYHOT
MCK/IOYMTENIbHO B JIMYHbIX MHTEpecax (B pamKax KOHKpPETHOM Mrpbl). Heckonbko
CrOBOPMBLUMXCA UIPOKOB MOIYT BblKayMBaTb M3 CTOJIa OFPOMHOE KOIMYECTBO AeHer 6e3
0CO6bIX Mpo6aEM, XOTA CyMMA MX JIMYHbIX OXMAAHWMM HWMKOrga 6bl He obecrneuvmna
TaKoW NpmoGbLINX.

Mo3ToMy 4auie BCero Mbl OyaemM MOMpocTy MrHOPMpPOBaTb «CWUJIbHbIE» a/IbAHCHI,
MOCKO/NIbKY OHM MAYT Bpa3pe3 C npaBuiamu urpbl. OgHAKO BaM HMKOrga He CTOMT
3abbIBaTb NPO MX CyLLECTBOBAHME.

B TO Xe BpemA «cnabble» asbAHCbl HE HApYLAT HWKaKMX MNpaBua. Hanpotue, OHM
ABNAOTCA HEOTHEM/IEMOM YacTblo Nokepa. CambiM O4YEBUAHLIM MPUMEPOM GyaeT
MUCKOYMTENBHO Jy30Bas M MAcCMBHAA Mrpa Ha HU3KMX IMMMTaX. 3a4acTyl MIPOKM 3a
TakKMMK CTOJIAMU UMEIOT Kak Obl HErslacHyK AOroBOPEHHOCTb, YTO BCe OyAyT urpatb
MacCMBHO Ha paHHMX Yauuax TOProB/M, YTOObI MOJyYMTb 6OJblle YAOBOJICTBUA OT
noKepa - MO3TOMY, CKaxeMm, OT /nMMna c 750 Ha npednone He CayyaeTca HMYero
cTpawHoro. OaHako nojobHasa cTpaterma NpMBOAMT K KaTaCTpoPUYECKUM
NocneACTBUMAM B TaMTOBbIX M arpecCMBHbIX COCTaBaxX, FA€ MIPOKM COBCEM He
pa3genalnT nofobHy (GMA0COdUI0. ITO M Ha3bIBA€TCA «HErJIaCHbIM» WU/ «ClabbiM»
aJIbAHCOM.

HeKoTopbiIM 4YMTaTENAM MOXKET MOKa3aTbCA, YTO HErjiacHble a/bsSHCbl He WrparoT
3HAYMMOM POJIM C IKCMJIyaTaLMOHHOM TOUKM 3peHMA. B KOHLIE KOHLIOB, €C/IM Mbl MOXEM
NPaBM/JIbHO YMTaTb PYKU M CTpaTErmum OMMOHEHTOB, Mbl BCE PaBHO OYJEM BbIMIpbiBaTb
ZEHbIU, BHE 3aBUCMMOCTM OT MX HAK/IOHHOCTEM (€CAM TONbKO Mrpa crneumasibHO He
3aTo4YeHa NpOTMB Hac). TeM He MeHee, B HEKOTOpbIX C/yyasax BCE OBGCTOMT POBHO
Hao60poT.

Mpumep 29.1

/laBaiiTe pacCMOTPUM C/eAyIoLLy0 BCMOMOraTe/ibHy0 Urpy.



3a CTONIOM TPW MIpOKa, KaxkAablM M3 HMX CTaBUT aHTe B pasMepe $10 - nepes Havyasiom
pasgaum 6aHKk cocTtaBnsetr $30. BceM cpaeTcs no oAHOM KapTe M3 CTaHAApTHOM
KOJI04pl, Y OAHOIrO M3 YYaCTHUKOB €CTb 6ATTOH, KOTOPbIM NepeaaeTca no Kpyry. B aToi
urpe npeaycMOTPEH OAWH payHZ TOProB/M: MOXHO nocTaBuTb $30, M6O caenatb YeK.
Kak To/NbKO 0AMH M3 UIPOKOB CAenan CTaBKy, OCTa/lbHble MOTYT IM60 YpaBHATb, JIM6O
Cc6poCUTb CBOIO PYKY. Ha WwoyaayHe Bce ocTaBlUMECA B pa3jade YY4aCTHUKM MOKa3blBatoT
CBOM KapTbl. Urpokn ¢ A nan K Ha pyKax aenat 6aHK. Ecam A uan K H1 y Koro Het, To
6GaHK MOPOBHY AENUTCA MEXAY BCEMU UrPOKaMM, YBUAEBLUMMM LLOYAAYH.

JTO AOCTATOYHO MpOCTasa U CMMMeTpuYHaa urpa. OgHaKo Tenepb nNpeacTaBbTe, YTO Bac
B Hee npuriacuiam coirpatb Asa Apyra CO CaeaylolwmMKU YCIOBUAMM: OHM 3apaHee
06BABNAIOT CTpAaTErMu, MO KOTOpPbIM OYyAYyT urpatb, M obelarT npeaocTaBsiATb 0Oy
MHPOPMaLMIO (MOKasbiBaTb PYKWU, KOTOPblE OHWU CKMHY/IUM U T.M.), YTOObI NOATBEPAMTD,
YTO OHW [EUCTBUTENIbHO C/eayloT 3TUM cTpaTerusm. Kasanocb 6bl, camoe Bpems
0606paTb MX A0 HUTKM, TaK YTO Bbl CagMTECh 3a CTO.

Urpok cneea OT BacC rOBOPUT:
A 6ydy YyeKamb CO BCEMU PYKAMU U ypasHUBamMe moJibKo ¢ A uau K.

MUrpok crnpaBa OT Bac roBOpMT:
A 6ydy cmasumb CO BCeMU pyKamu U ypasHUBAMb 8CE CMABKU.

HecnoxKHO NoHATb, YTO KaxAas M3 3TUX CTpaTermi B OTAE/bHOCTM - UCTUHHbIM par ANs
3KcnayaTaumu. Tak 4To Mbl 6€3 TpyZa onpefesiMM TOYHbIM NMOPSAAOK CBOMX AEeMCTBUMA
MPOTMB KaXKAOro M3 OMMOHEHTOB M pacCUYMTaEeM OXMAaHME. Mbl MOXEM CBeCTM
COB6CTBEHHYIO CTPaTErMio K BOMpPOCY O TOM, JAenaTb /i1 KOJUI CTaBKM OT UrpoKa CrpaBa
(HazoBeM ero MaHbsAkom). C HalleM Ke CTOPOHbl CTaBKa C Jio6oM pyKom 6yaeT
(haKTUYECKM 3KBMBaA/IEHTA KONy ero 6eTa.

EctecTtBeHHO, ecan y Hac Ha pyKax A mau K, Mbl Bcerga 6yaem genatb konn. OgHako
4yTO AenaTb, €C/IM Y HaC OKasanacb Kakaa-To gpyraa KapTa?

Bcero B 3T0M Mrpe BO3MOXHbI TpU CLEHapUA:
Cutyauma 1: Y Hac 6aTTOH
B aTOM cnyvae, UrpoK cnesa (Ha30BEM €ro cKasa) BCerfa caenaet 4Yyek, a ero cocej

BCerga noctaBmT.

Cutyauma 2: baTToH y CcKanbl
MaHbsK Bcerga caenaet CTaBKy NEPBbLIM.

Cutyauyma 3: baTToH y MaHbsKa
MU Mbl, U CKana caenaem YeK, MaHbsAK Bcerga nocTtaBumT.



B KakAOM M3 3TUX C/NAyYaeB Mbl He MOJIyYa€M HWMKaKOM MHMOPMaLUMM O pyKax
OMMOHEHTOB, M KaX/blM pa3 Mbl JAO/IKHbI NMPUHATL BMOJIHE ONpeAesieHHOe peLLeHUe.

Korga y Hac HeT A mau K, HM y OQHOrO M3 HalMX OMMOHEHTOB MX TaKXKe He OKaXKeTcA
(#3/5,)(*2/5,) pa3 man okono 70.8%. B ocrtaBumxca 29.2% cnyyaes, y Hac 6yget 0%
3KBUTU. Koraa HU y OAHOro M3 onmnoHeHToB HeT A uaum K, ecnm Mbl caenaem Konn ¢
MyCTOM PYKOM, TO 6aHK cocTaBMT $90 (CTaBKa MaHbsAKa MJOC Hall KOJI) M Mbl 3a6epem
n3 Hero $45.

< Koan > = (0.708) (45) + (0.292) (0) - $30 = $1.87
<@ond >=0

Mo BCeM BMAMMOCTM, NydLlEN CTpaTerMeM Ans Hac 6yAeT KO C NYCTbIMM PyKamu,
MOCKOJIbKY Hallle OXuzaHue Bbille. [locymMTaeM mMaTeMaTMYECcKoe OXMJaHWE AJ1A BCEM
urpbl (3gecb «C» 3HaUYUT «CKana», «M» - «MaHbAK», «[1» - nycTtaa pyKa, «H» - HaTC, TO
ectb A um K):

Pyku PesynbTtaTt
Hawa pykKa BepoaTHocTb | OXuaaHue
OMMOHEHTOB (c aHTe)
Avin K Y o6omx H S0 0.25% 0$
Avmm K C-H, M-N +$20 1.86% +$0.372
Avm K C-N, M-H +$5 1.86% +$0.093
A vnn K Y o6omx M +$50 11.41% +$5.707
MycTas pyKa Y 060mx +$5 59.93% +$2.996
MycTan pyka 1w 2 H - $40 24.69% -$9.875
UTtoro 100% -$0.707

Y10 370? KaK Mbl MOXXEM npourpbiBatb, 3HadA, 4TO 06a ONMoOHEeHTa cnenyrT 3aBejoMO
cnabbim CTpaTtermam, a urpa noJIHOCTbto cvww\eTquHa?

Bce neno B Tom, 4TO 06a HaWMX OMNMOHEHTA HAXOAATCA B HErsacHOM cotose. Mrpas
MMEHHO MO TaKMM CTpaTermMam, OHM (DaKTUYECKM AEMCTBYIOT TOJIbKO NMPOTMB MIpOKa
MeXAy HMMU. MpM 3TOM OHM HMKAK He nepefarT Apyr ApYyry MHMOpPMauMio O CBOMX
KapTax MM NJaHUpyeMblX AeMCTBMAX. BnosiHe BEpOATHO, XOTA Mbl €lle U He MOXKEM
3TOro [0KasaTb, YTO MOXOXME CUTyauMM CYLeCTBYOT B MOKepe, rAe 3a CTOJIOM
HaXoAATCSA BCEro TpM MrpokKa.

MHTEpecHo, 4YTO TPETUM YYaCTHMK B TaKOM Mrpe MOXeT peluTb, KTO M3 ero
OMNMOHEHTOB BbiMAeT B noc. Ecam oH 6yaeT urpatb Kak CKasa, TO MaHbSAK BbiMrpaeTt
6osblie Bcex. ECM e OH caM pewmT urpatb B CTMIE MaHbsKa, TO MIPOK-CKasa
OKaxKeTcsa B rnoce. B onpegeneHHOM cMbiciie, Y BaC €CTb BO3MOMHOCTb BCTYMWUTb B
HErNacHbIM afbAHC C OJHUM M3 ApY3eM, Urpas no MpPOTUBOMOJIONKHOM CTpaTeruu.
OZHAKO YBE/IMYMTb CBOE OKMAAHME Bbl YXKE HUKAK He CMOXeTe.

EcTtecTBEeHHO, 3TO JafieKO HE eMHCTBEHHO BO3MOXHbIM BUA a/baHca. MHoraa B 04HOM



OTAENbHO B3ATOM pasgaye MOXKHO 06HApPYKMTb Cpa3y HECKOJIbKO a/ibAHCOB, U BCE OHM
6yayT pa3BMBaTbCA MapanfiefibHo. B cieaytolieM npuMepe Mbl MOKaXKeM, YTO BblGOp
KOHKPETHOr0 a/fibSHCa He BCerga A0/IKEH 6biTb NPOAMKTOBaH EV coobpakeHnAaMM:

MpeactaBbTe cebe caeaywlyld cuTyaumio B Xongeme (BCe KapTbl OTKPbITbl, GaHK
cpeAHero pasmepa):

Urpok A: Ae A%
Urpok B: Av Qv
Urpok C: 8v 7%
JlocKka: 9v 6v 2¢

/laBaliTe nonpobyem HaMTH BO3MOXKHblE (DOPMbl aJIbIHCOB Ha TaKOM A0OCKe.

MpeAnonoXKuM, YTO roTOBas pyKa W CTpUT-(/IBW Apo pelualT urpatb coobuwa. Toraa
PO CAenaeT CTaBKy, Ty3bl OTBETAT PEM30OM - B TAKOM C/lydae HaTcoBoe (3w-Apo
OKaXKeTCA B OYEHb CJIOXKHOM CUTyauuu. Y Hero TOJIbKO MATb ayTOB Ha TePH WU MpsAMble
LWAHCbl 6aHKA He NO3BOIAIOT AenaTb KOsl

C ApyroM CTOpOHbI, rOTOBas pykKa M HaTtcoBoe (ha13W-ApO MOryT MOMbITaTbCA MOJIYYUTb
YyeTblipe CTABKWU M3 CTPUT-D3BIW ApOo (MMes MeXay coboM 79% 3KBWUTU): y urpoka C (Ha
NepBbIi B3r/s4) BOCEMb ayTOB, a 3TO 3HAYMT, YTO Y HEFO €CTb LIAHChl Ha KOJI.

HakoHel, AaBa ¢/3wW-Apo MOTYT cbirpaTb MPOTMB FOTOBOM PYKM - TOrga HaTCOBOE ApO
caenaet $ong, MOCKOIbKY HWMKAK He y/yyllaeT 3KBMTM B TAKOM aslbsiHCE, a CTpMUT-
n3w aApo nosyyaeT 6osbLUE YUCTbIX ayTOB M YPaBHMBAET OAHY CTaBKY OT Ty30B.

Mbl Hageemcsa, 4To Tenepb BaM CTaJ/l0 ACHO, Mo4Yemy TaK CJZI0OKHO aHa/IM3npoBaTb
MHOronoJ/sib3oBaTte/ibCKNe Urpbl: AaxXe C OTKPbITbIMM KapTaMU OMTUMaJIbHaA CTpaTermA
AnAa BCEX MUIpoKOB MOXKET OKa3aTbCA COBCEM He 0,£l,HO3H<':1‘-IHOﬁ M3-3a BO3MOXKHbIX
aJIbAHCOB.

Moao6HbIMM Mpo6/JeMaMM CEroAHs 3aHMMaeTCs HoBas BETBb MaTEMATMKU - Teopusa
KOOMepaTUBHbIX WMrp, M3y4valwllas KakK pa3 Mrpbl, B KOTOPbIX YYaCTHUMKM MOryT
06beAUHATLCS AN YBENIMYEHUS CBOEro OXMAAHMS. HuKe Mbl OrpaHMUYMMCA nLb
KpPaTKOWM CMpaBKOM, MOCKOJ/IbKY 3TO HE SIB/IAETCA TEMOM HACTOSLLEN I1aBbl.

JTOT pasfen Teopuu Urp o6blYHO pacCMaTpMBAET UIpbl, FAe paspelleHbl BHEeU2pOBbie
8bINJIAMbI, TO €CTb JOrOBOPEHHOCTM MEXKY YYaCTHMKAMM, KOTOpbIE PeansyloTcs BHE
TEKYLEN CUTYaUMM U CIyKaT BO3HarpaxAeHUMEM 3a BCTYMNJIeHMEe B a/ibaHCbl. B nokepe
Takue BbiNJaTbl MOryT MpPUHMMATb (OPMYy O6MeHa GULLIKaMM MAW UIpbl M3 OAHOMO
6aHKpOJiNa, XOTA MHOrMe NpocheccuoHasibl 04eHb HEOAO6PUTENILHO OTHOCATCA K TaKoM
npakTHKe.

Kpome TOro, B TeOopuMM KooMepaTMBHbIX MIp 3a4acTyilo QurypmMpyeTt ycioBue



MTEepPaTMBHOCTU. MHbIMM C/lI0BaMM, NpeanosiaraeTcsa, 4YTto oAHa M Ta Ke urpa
MPOMCXOAUT CHOBA M CHOBa, a YYAaCTHWMKM pearvMpyloT Ha HOBY WHdOpMaumio,
MoJIy4YeHHY0 B NpeAblAyLLEM payHae.

XoTa o6a 3TMX YC/NOBMA MOTYT BCTPEYATbCA B TOKepe, Haubonee MNOAXOAALMM,
KOHEYHO e, sABAseTcs BTopoe. BarkHOM KoHuenuueM Ans KoonepaTMBHbLIX WP
ABnseTca BekTop Lennu - rpy6o roBops, 3T0 cpeaHee OXMAAHWE OT BCEX BO3MOMKHbIX
aNbsHCOB, B KOTOPbIX MOET NOy4acTBOBaTb KOHKPETHbIM MIPOK.

Ha aToMm, I'IO)-K&U'IYFi, CTOMT 3aKOHYUTb KpaTKMl\/’I 3KCKYpC B TEOpPpUIO KOOMepPaTMUBHDbIX UIP -
60/blle MHCbOpMaLl,MM Bbl CMOXeTe no4vepnHyTb M3 cneunaim3dnpoBaHHbIX cTaten M
KHUI .

Bo BTOpOM YacTh 3ToM rnaBbl Mbl 06CYANM (06paTUTE BHMMAHME, YTO Mbl CMELMaAIbHO
He ynoTpe6asiemM C/I0BO «pPellunM») TPU MHOTOMO/Ib30BaTeIbCKME Urpbl. MepBble ABe M3
HMX 6blIM NpuayMaHbl Kprcom PepriocCoHoM M NpeAnonaraloT, YTO OAMH MIPOK YyxKe
HaxXoAMTCA B ONJ1-UHE.

Ecnv B TakoM cuTyaumm HeT cana-noTa (0CO6EHHO 3TO KacaeTcsl TYPHUMPOB), TO 0ObIYHO
MrPOKM CTapaloTCA: a) AoYeKaTb A0 BCKPbITUA, TaKMUM 0Opa3oM MOJYYMB LUAHC BblOMTb
MrpoKa B OJI1-MHEe; 6) He CTaBUTb C COBCEM CNabbiIMM pyKamu 6e3 6J10Kepos,
MOCKO/IbKY B GaHKe HeT JeHer, 3a KoTopble Obl CTOMI0 60poTbCca 6nedamu. Ho 3aech
€CTb HIOAHCBblI...

Mpumep 29.2 - Urpa 6e3 cang-nota #1

Tpu nrpoka: X, Y u Z
Crag, TONbKO 4TO cAaim puBep

Mbl 06cyOumM peweHue mMoO/JIbKO 0718 00HOU Y/uubl, Xoms HenocpedcmseHHO 3a
CMoJIoM npedwecmaywul 3KueH, ecmecmseHHo, uMesl bbl He Noc/iedHee 3HaqYeHue.

X: (27) Av Ae A & Av (?)
Y: (22) 56 64 7 ¢ 8¢ (2)
Z: (72) K¥ K& Ko Ka (?)

Urpok Z B onn-uHe, pasmep 6aHka P cTaBOK
Y urpokoB X n Y ewe eCctb GULLKK
Urpa Ha nosHoM yauue, JIuMuTHbIM CTaa

MOCKONIbKY pMBEp YXKe cAaH, HU UFPOK X, HU UIFPOK Z HMKAK HE MOryT Yay4ylwuTb CBOM
PYKM, MO3TOMY MUIpoK Y (hakTUUYECKM OKasbiBaeTCA ACHOBMAALMM M 3HAET, 3aKpblicA
ero CTpuT-dOa3W mMam HeT. Urpok X HUKOrga He JOJIKEH CTaBMTb CaM, OJHAKO 4acToTa
€ero KonioB obs3aHa caenatb OMNMoHeHTa 6e3pa3/iMyHbiIM K 6nedy. B 1O e Bpems,
MrpoK Y MOnpocTy He MOXeT 6bITb «be3passmyeH K 6nedy», Beab €C/iM ero CTpuT-



CbJ'I3LLI HE 3aKpbl/CA, 1 OH BCE€ paBHO NOCTaBUT, TO JaxKe Korja MUrpok X CKMHeT cBoM
KapThbl, Y npourpaeT KBaacy. A 3TO 3HauMT, YTO UIPOKY X HUKOrga He CTOMUT JenaTtb
KoJ.

PaBHoBecue Hawa ans 3TOM Mrpbl BbIrISAMT Ceayowmm o06pa3oM: UrpoK Y CTaBUT Ha
B3/Ibl0 CO BCEMM CTPUT-JIBILIAMM, @ MIPOK X BCerfa CKUAbIBAaET B OTBET Ha JIl06YH0
CTaBKy. [lpy TakoM CTpaTerMm HU OJMH M3 OMMOHEHTOB HE MOMKET Y/YYlIMTb CBOE
O’KMAaHMe B OHOCTOPOHHEM MopsAAKe.

OpHako aaBavTe MpeacTaBUM, YTO UIPOK Y Bce ke u3peaka bnedyet. Kaxapin pas,
Korga OH 3TO JenaeT, WMrpok X CKuAbIBaeT CBOM KapTbl, M Z 3abupaeT 6aHK.
daKkTHUYeCcKn, Urpok Y He noslyvaeT HMYero, TONbKO oTAaeT 6aHK Mrpoky Z. BrnosHe
BEPOSITHO, YTO TAKOM MOBOPOT COBGbLITMM HE MOHPABMUTCA MIPOKY X, BeAb OH 6MN PYKY
cBoero onnoHeHTa! Torga OH MOXeT HavaTb MHOrja ypaBHMBaATb CTaBKMU, HaJdeACb
BbIPOBHATb CUTYyaLMIO.

Ho B Takom cnyyae oxkmaaHue Mrpoka Y cpasy e BO3pacTeT, NMOCKObKY Tenepb Urpok
X 6yaet otaaBaTb HEMHOIO AEHEr U ero BaJjblo-6etam. bonee Toro, UrpoKky Y gaxke He
CTOMT MbiTaTbCA 6nedoBaTb ONTUMa/IbHOE YMCNO pa3 - AOCTATOMHO MNOKasaTb napy
6nedoB Ha wWoyaayHe. UrpoK Y HUMKAK He MOKET nocTpajaTbh OT AEMCTBUM UrpoKa X,
Jlarke ec/v CTaHeT UrpaTtb He Mo paBHOBECHOM CTpaTeruu.

ITOT KOPOTKMI NPUMEP AEMOHCTPUPYET KaK UIPOK C MHMLMATMBOM MOXKET OTKJIOHMTLCS
OT TOYKM paBHOBECMA, YTOGbl 3aCTaBMTb CBOMX OMMOHEHTOB pearMpoBaTtb B
HEMNpPaBWUJIbHOM KJIlOYE U TEPATb HA 3TOM YaCTb CBOEr0 MAaTEMATMYECKOr0 OXUAAHMA.

Mpumep 29.2 - Urpa 6e3 cana-nota #2

Tpu nrpoka: X, Y u Z.
PyKa Kaxkaoro urpoka cgaetca M3 pacnpegenenms [0, 1]
Urpok Z noctaBu/ aHTe M OKa3a/iCA B O/I1-UHe, B 6aHKe 9 cTaBOK

Mol pewum 3my uepy 0718 uUKCUposaHHO20 pasmepa 6aHka. PeweHue 0aa obuwe2o
Cly4as B8bl21IA0UM 2pOMO30KO, U U3-3a 3M020 Mbl HE CMOXXemM O0CMYNHO 06BbACHUMb
OCHOBHYI0 uder npumepa.

Y urpokoB X 1 Y elue ectb pULLKK
MUrpa Ha NosoBMHE yAULbI.

/laBaliTe paccMOTpUMM cCTpaTermio Mrpoka Y, Korfa Mrpok X AeflaeT 4YeK BTEMHYH.
OueBMaHO, OH OyaeT CTaBUTb CO CBOMMM JYHLWMMM PYKaMM Ha BIbKO, HajeACb
NONYYMTb KO OT CPeAHMX PYK ONMnoHeHTa. TaKkXe OH MHorga oyaet 6nedoBatb C
XYALWMMKU PyKamMM, OAHAKO B TaKOM C/lydae eMy HYXXHO AyMaTb U O pyKe Mrpoka Z (Kak
Mbl 3TO NOKa3a/i1 B NPOLLJIOM NpUMepe).



MOXKHO M rOBOPUTL, YTO U B 3TOM Urpe YeNIOBEK C MHMLMATUBOM (MIPOK Y) BbIHYKAEH
CTaBUTb TOJIbKO Ha B3/blo? Ha nepBbi B3rniAg, Takas cTpaTerys MOXKeT 6biTb
3KCMN/lyaTUpOBaHa MrPpoKOM X - eMy CTOMT JiuLb HayaTb CKMAbIBaTb CBOW MOrpaHMyHbIE
PYKW. 3HAUUT, UrpoK Y AOJIKEH HAMTU HEKYIO KOHTpCTpaTermio. Moka ACHO TO/IbKO OAHO
-y UrpoKa X 6yaeT nopor A/1A KoJila CTaBOK OT OMMOHEHTA.

O603HayMM 3TOT nopor 4epe3 X, a nopor umrpoka Y ANA B3/blo-6eTOB 4yepes Y.
MpeAnonoXKuM, YTO UIFPOK Y peLUMnT CTaBMUTb C PYKaMU XYXKe, YEM Y1 (€CTECTBEHHO, 3TU
ABe obnacTu 6yayT pasfesieHbl AMana3oHoM Yeka). HasoseM mx «6nedamu», ogHaKo
34eCb 3HayeHuMe 3TOro C/I0Ba HECKOJIbKO MHoe - (haKTMYEeCKM Mbl FOBOPUM O
nony6nedax, NOCKONbKY MrpoKy Y HYXHO elle BbiMrpaTb Y PyKM Z, 4TOoObl 3abpaTtb
6aHK.

Urpok X 6yaeT ypaBHMBaTb TOJIbKO KOrja ero oxuaaHuve 6osblue Hynsa. OH HUKorga He
noAyMaeT O KoJlJle C pyKaMu, KOTOpble He ObloT 61edbl ONMNOHEHTa, Tak YTO MOpor X
TOYHO BYAEeT MEXAY NOPOroM Yy M TOYKOM, rae HaumHatoTCs 61edbl Mrpoka Y (Ha3oBEM
3TOT AManasoH Yg, @ €ro AJIMHy - w).

MHTEepecHo, 4YTO B 3TOM MUrpe AuanasoH 6sieda He 6yAeT paBeH AuanasoHy B3Jiblo-
6eTOB, YMHOXEHHOMY Ha d, TaK KakK WMIPpOK B OJI1-MHE YMEHbLUAET OXuaaHue OT

ycnewHoro 6neda.

OxuaaHne urpoka X oT Kosi1a B Nopore x CocTaB/seT:

PykaY Pyka Z BepoaTHOCTb <X, Konn>
[0’ y1] [O, 1] Y1 -1

Y [0, x] w (X) + 1

Ys [x, 1] w (1 -Xx) +10

Ob6liee oxuaaHMe Mrpoka X OT KoJla B MOPOroBOM TOYKE JO/IKHO 6biTb PaBHO HYJIO
(TaK Kak J0J/IKHO co6t0aaThCs YC/I0BUE 6€3pa3/iMuma K KOY):

wx + 10 (w (1 - X)) = yq
wx + 10 w - 10 wx = y4
w (10 - 9x) = yq

w =y / (10 - 9x)

Ha BepxHel rpaHuue avanasoHa 61eda urpoka Y (Moka 6yaem HasbiBaTb 3Ty TOYKY V)
MMEEM:

Pyka X Pyka Z BepoAaTtHocTb <Y, 6ned>
[0, x] [0, 1] X -1
[x,1] [0, y] y (1-X) 0
[X, y] [y, 1] (y-x)(1-y) +9
[y, 1] [y, 1] (1-y) 0




x=9(y-x)(1-y)

X = 9y - 9x - 9y* + 9xy
10x =9 (1 +x) y - 9y*
9%?-9(1+x)y+10x =0
y-(1+x)y+10x/9=0

y=(1+x)/2x+(1+x)2-40x/9) /2

MonyyeHHOe  ypaBHeHME  KBagpaTM4HO, MOCKONbKY MrpoK Y  OKa3blBaeTcA
6e3pa3/IMyHbIM K 61edy M YeKy B ABYX TOYKax cpa3sy (BEPXHAA M HMXKHAA rpaHuLbl
AnanasoHa 6a1eda COOTBETCTBEHHO).

3amMeTnM, 4To YpaBHEHWE BblllE€ MNOJIHOCTbIO OMUCbIBA€T Be€Cb AMana3oH AJiA 6ned)a

Urpoka Y - ero ueHTp HaxoamTcAa B Touke (1 + x)/2, a WmprHa paBHa (VA+x)2-40x)/9

W = (V@A +x)2—-40x)/9

CocTaBMM ypaBHEHUE A1 MOpora Yi:

Pyka X Pyka Z BepoaTHOCTb <Y, Ba/blo-6eT>
[0, yi] [0, 1] Y1 - 1
[y1, x] [0, 1] X - Y +1
[x, 1] [0, 1] (1-x) 0

JT0 camoe nerkoe M3 ypaBHEHWM B Hawem npumepe. Kak U paHblie, UrpoK Y Ao/KeEH
CTaBWUTb POBHO C MOJIOBMHOM AMana3oHa Kosia Urpoka X.

Yi=X-Y1
y1=1/2X

TakMM 06pasom, Mbl MOJTYYMIU TPU YPaBHEHUSA 6e3pas/IMums:

w=y:/ (10 - 9x)
y1=1/2X

W = (v1+x)2-40x)/9
Pewmnm cnctemy:

w=Xx/ (20 - 18x)
x / (20 - 18x) = (V1+x2-40x)/9
X = 0.2848

3Has NMopor X, Mbl MOXEM HaMTM ONTMMasIbHble CTpaTerMu AN KaXKAOoro Mrpoka. Tak,



LEeHTp Auana3oHa 6neda y Y o6yaetr Haxoamtbca B Touke 0.6424 (ero obwas AaMHa
coctasumT 0.0190), a y; okaxeTca npmmepHo B 0.1424.

Kak Bbl MOr/IM 3aMeTUTb, KO3(PPHULUMEHT A ANA STOM UrPbl HECKO/IbKO BbILLE, MOCKO/IbKY
€CTb cAep:KMBatolWmi dakTop B BMAE Mrpoka Z. Ytobbl cenatb CBOEro OnnoHEeHTa
6e3pas/IMYHbIM K BbIGOpY AEMCTBUA UIPoK Y ByAeT CTaBMTb Ha B3/1b0 OK00 14% pyK M
6nedoBaTb TO/IbKO C 1.9%. 3TO 3HA4YUT, 4TO €ro a pasBHa MpuUMepHo 1/,,. Mpu 3Tom
cTpaterma Mrpoka X yxe npegnonaraetr He Koan ¢ 9/10 pyk (Kak Toro Tpebyet
NpaBuJ/I0, BbiIBEAEHHOE HAaMM B TPETbEM YACTM KHUMM), a JMLLb C 28.5%.

JTU AManas3oHbl M COCTaBAIOT paBHOBecCHe Hawa ana paCCMOTpeHHOﬁ CUTYyauun - HU
UIPpoOK X, HA UIPOK Y He MOTyT yNyylWnTb CBOE€ OXMAaHME B OAHOCTOPOHHEM NnopAaKe.

Tenepb Mbl MOXEM MOroBOPUTb O CJIOXKHOCTAX MHOMOMOJIb30BaTe/IbCKMX MUIp Gosee
npeameTHo. JlaBalTe MpeAcTaBMM, 4TO MrpoK Y pewmn 6aedoBaTb Yalwe, Yem TOro
TpebyeT paBHOBECHaA CTpaTerma - Tenepb ero AuanasoH w coctaBasfeT 3% pyK, BMECTO
1.9%. KaKk Mbl OTMETM/IM Bblle, UFPOoK Y 6bln 6e3passinyeH K 61edy Ha 060MX KOHLAX
Yg. Torga nwb6oe paclwmpeHuve 3TOro AuanasoHa aBTOMATMYECKM YMEHbLIWT ero
OXMAaHMe.

Urpok X HEMHOro BbIMrpaeT oT 60/s1ee YacTHbIX 61edoB cBOero onnoHeHTa. O4HAKO KTO
NO-HacToALLeMY COPBET Kyll, TaK 3TO UIPOK Z, BeAb BCE PYKM, KOTOpPble UrPoK Y byaeT
Bbl6MBaTb, HAXOAATCA MeXAYy NOpOroM Kojsa X U noporoM 6neda. TakMMm 06pa3om,
KaxablM pa3 B cuTyaumm X > Z > Y, Korga Urpoky Y yaaeTtcs BbloUTb CUJIbHEMLLYIO PYKY
X, UrpoK Z c pafocTbto 3abepeT Becb 6aHK, KOTOpbIM 6bl MHbIM 06pPAa3OM €My He
aoctanca. B ntore urpok X tepseTt 6o/blue APYrMx, a ero OXuaaHue pacnpesenserca
Mexay Urpokom Y U UrpoKom Z.

Ho OH MoXeT nonbITaTbCA Y/YYLWMTb CBOE MOJIOKEHWE (He 3abblBaMTe, YTO MIrpok Y
paspyLuma paBHOBeCKE) Cneayowmm o6pasoM. CKaxkeM, UrpoK X HauMHaeT ypaBHUBATb
C 60JIbLUIMM KOJIMYECTBOM CpPeAHMX PYK, TO €CTb CABMraeT CBOW Nopor X. Tenepb OH
6yaeT valle OKasbiBaTbCA B pasgavax, rge X > Z > Y, HO 34eCb eCTb M o6paTHas
CTOpOHA: NpUAETCA OTAaBaTb KakMe-TO AeHbrM B3Nblo-6eTam urpoka Y. C TOYKM
3peHus MNocieaHero, LWKMPOKMM Auanas3oH Kosla Mrpoka X KakK Hesib3A KCTaTM - OH
BbIMIpblBaeT CTaBKYy NpuMMepHO 14.2% pa3, npourpbiBaeT CTaBKy B 3%, a TaKXe OKO0J10
TpPeTU OT 6aHKa B 9 eaMHM1L, NC MHOrAa OH YCMNELWHO BbIOMBAET OMMOHEHTA M3 6aHKa,
Korga y Mrpoka Z cnabasa pyka. Bce atm dakTtopbl gawoT Mrpoky Y npuobbiib OT
YYaCTMBLUMXCA KOIJIOB NMPUMEPHO B 2% OT pa3mepa CTaBKU. B cBow ovepeab, UFpoK X
OTOMBAET YacTb ITUX AeHer Yyepes Urpoka Z.

Yto Mbl umeem B utore? Korga urpok Y HauvMHaeT vauwe 6nedosaTb, Mrpok X
CTPEMUTCA MaKCMMU3MPOBATb CBOE OXMAaHME, HO BOJIblle BCEX BbIMIPbIBAET OT TaKMX
noactpoek Z. lNpuyem 4TO6bl caenaTb TakKoOW anbsHC (Mexay Y u Z) elwe 6onee
NPUOBLINbHBIM, MIPOKY Y CTOUT MPOCTO COOOWMTb CBOMM OMMOHEHTaM, YTO OH
cobupaeTca CTaBMTb Ha 61ed C 60MbWMM KONMYECTBOM PYK, HadeACb, YTO MUrpoK X



pewWwunT 3KCMlyaTMpoBaTb TaKylo cTpatervio. B To ke Bpemsa, Mrpok X nonyyaet
BO3MOXHOCTb 06pa30BaTb a/ibSHC C UFPOKOM Y NPOTMB Z, OAHAKO LEHOM TaKoro xoja
6yJeT nepefada YacTM CBOEr0 OXKMAAHUS UFPOKY Y.

3/1ecb BaXHO OTMETUTb, YTO 6ned B pasgadax 6e3 cama-nota SABAAETCA JOCTAaTOYHO
OMacHbIM 3aHSATUEM, MOCKOJIbKY COBEPLIEHHO HESICHO KaK BOCMPMMYT 3TO OCTasibHble
MIFPOKM 3a CTONIOM. Cpeay BO3MOMKHbIX MOCNEACTBUM €CTb KaK penyTauMOHHblE PUCKU
(TakMe cuMTyauum O4YeHb MOXOXM Ha YMN-AAMMMHI), TakK M ywepob Bawemy MMUIXKY 3a
CTOJIOM (YTO MOMKET CKasaTbCA Ha YCnewHocTU 61edoB B MO3AHEM YacTU TYpHUPA).
OCHOBHOM Lie/Ibl0 3TOrO NPUMeEpa ABNSETCA AEMOHCTpPAUMA HEOYEBUAHBIX NOCAEACTBUM
OT AEWUCTBMM MIPOKOB, YYaCTBYWOLWMX B «3alUMLIEHHOM» 6aHKe, B YaCTHOCTM KakK
OXMAAHUE B pasjayde MOXKET nepeTekaTb OT OAHOro asibsiHCa K Apyromy.

Mpumep 29.4 - Urpa NpoTMB MaHbAKa-ACHOBUAALLEINO

Tpu nrpoka: X, Y u Z

UrpoKk Z sscHOBUAALLMM

Y urpokos X 1 Y oauMHaKOBbI€ PYKH

Urpa Ha NoNI0OBUHE yInLbI

Urpok X n Y MoryT nmMbo caenaTb YeK unau Konn/dong
Urpok Z MoxeT noctaeuTb 1 eauHuLy

Pasmep 6aHKa 9 eamHuL,

Y BCEX MIPOKOB OCTAKTCA (PULLKM

Kak 8bI mMoz2nu 3amemumb, Mbl 4acmo ucno/siblyem pa3mep 6aHka 8 9 eduHuy.
Ob6bAcCHeHUe npocmoe - 8 3MOM cJjyy4ae KoagguyueHm a (u3 ypasHeHus 11.1) paseH

Y10-

Bo-nepBbIX, Mbl MOXXEM HaMTU paBHOBecue Halwa Ans 3ToM urpbl. M3 onbiTa C Urpamu
Ha MOJIOBUHE YMLpbI, Bbl YK€ MOXKeTe yragatb, YTO MrpoK Z 6yAeT CTaBUTb HA B3JIblO C
HAaTCaMM M KAKOM-TO YacTblo 6/1ecoB, MpUYeM B TaKOM NpoOMopumu, 4To [Ba €ero
OMNMOHEHTa OKaXyTCs 6e3pas/IMyHbIMK K Bbl6Opy AeMCTBUA. MHTEpecHo, 4To y 3ToM
Mrpbl €CTb Cpa3y HECKOJIbKO ToyeK paBHoBecus Hawa. bonee Toro, nobas crparerus
MrpokoB X U Y, KoTopas YZI0BNeTBOpAET CleAyOLMM YCI0BUAM, M ByAeT paBHOBECHOM:

e MWrpok Z nosiy4aet KoJ//ibl He vaLle 9/,
e Urpok Y HMKOraa He aenaet OBEpPKOJIJ1 Nocae Urpoka X

MepBoe ycnoBue AOCTATOMHO CTaHAAPTHO - OHO AenaeT Mrpoka Z 6e3pasiMyHbIM K
6nedam. Bropoe KacaeTca waHCOB 6GaHKa AN1A OBEPKOJ/epa: €C/M UrpoK X aenaet
KOJI1 NEPBbIM, UFPOK Y MOXKET TOJIbKO NOAENNTb 6aHK M MOAYYMTb 5 CTaBOK OT CBOEro
oBepKo/a B ciyyae 61eda co cTopoHbl Z. Ho Tak KaKk 3To cayumTtcs Bcero 1 pa3 u3 10,
OBEPKOJI1 CTAHOBMTCA YObITOYHbIM PELUEHUEM.

MycTb paBHOBECHOM cTpaTernemn 6yaer Konn oT urpoka X B 50% ciyd4aeB M Konn ot



urpoka Y B 80% cnydaeB (Korga X CKMAbIBaeT CBOM KapTbl).

Kak Mbl yXe nokasanu Bbllle, UFPOK Z MOXEeT NomnblTaTbCA HapyWMTb paBHOBecHE,
HayaB 6nedoBatb vaule. [IpeanoaoXKMmM, YTO OH PeLUMT U3MEHUTb COOTHOLLEHME BIJbIO
6eToB K 6/1edpam ¢ 1/,, Ha /5. Tenepb Urpok X 6yaeT 3KCryatMpoBaTb ero, Aesas Ko
B 100% cny4aeB, BCKpblBas HeonTMMaibHble 6nedbl cBoero onnoHeHTa. K cBoemy
COXKaneHuto, UrpoK Y BCe elle He CMOXeT AeflaTb OBEPKOJ/bl M3-3a LWAHCOB 6aHKa. U
3TO MrpaeT NpPOTMB Z: OH TepsAeT OXMAaHMe Ha CBOMX HeyaaBwmxcsa onedax u npu
3TOM He BbIMrpbiBaeT AOCTAaTOYHOE KOJIMYECTBO AEHer C HaTCaMM.

Tem He MeHee, MyCTb YTO-TO 3aCTaBWUJIO MFPOKA Z pelmTb, YTO OH JOJIKEeH 6edoBaTb
ewle 6osbwe. M OH roBOPUT CBOMM OMMOHEHTaM, YTO Tenepb HayHeT CTaBWUTb C
MyCTbIMM PyKamu B TpU pasa valle, Yem 3TOo npezrosiaraeT paBHOBeCHasa cTpaterus (1o
eCTb C KO3DULMEHTOM 3/,,). ECTeCTBEHHO UIPOK X MPOAO/IKMT ypaBHUBATb CO BCEMM
PYKaMM.

Ho paBaviTe NOCMOTPMM Ha 3Ty CMUTyauMio C TOYKM 3peHuMsA urpoka Y: 3/, pas, Koraa
Urpok Z énedyet, Urpok Y MOXKET BbiMrpaTb 5 CTaBOK, Aesnas oBepKoan. OctaBlimecs
10/, pa3 OH YBMAMT HaTC M MOTepsAeT OAHY CTaBKy. 3Ha4MT, Yy Urpoka Y Tenepb ectb
AO0CTAaTOYHO LWAHCOB 6aHKa Ha OBEPKOJI.

KoMy Takasa urpa 6ygetr 6onee BbirogHa? KoHeuHo e wurpoky Z! Tenepb 10/, pas,
KOrga OH CTaBMT Ha B3/Ibl0, OH MOJIYYMT ABE CTaBKM OT KOJIJla U OBEPKOJI/1a, B TO BpeMs
KaK notepsieT BCero ogHy co BCeMMU CBOMMM Gnedpamu. llonyvaeTcsa, 4TO OH BbiMrpaet
17/, , CTaBKM (BMECTO 9/,,) KaxJbli pa3, Korja y Hero 6yaeT B3/1blo pyKa.

UTak, ecnm urpok Z cnefayeT paBHOBECHOM CTpaTermu, ajbsHCbl He co3gattcs. Ho
€CJIM OH HayMHaeT 6n1edoBaTb HEMHOIO Yalle, B Urpe NoABASETCA aflbAHC Mexay X U Z
npot1B Y. Ecnum e yactoTa ero 6nedos yBenmunBaeTca eue 6osblie, 1o yxke Y U Z
BCTYNawT B aNbAHC NpoTUB X. DPAKTUYECKU, UFPOK Z MOMKET 3HAUMTENIbHO Y/YYLIMUTb
CBOE OXuaaHue, 6nedya C OONbLIMM KOIMYECTBOM PYyK, YeM Toro Tpebyer
paBHOBeCHasi cTpaterua (npuM YCNOBMM, YTO €ro OMNMOHEHTbl OyayT cCTapaTbCA
MaKCMMM3MPOBaTb CBOE OXUAAHME).

B 3ToM rnaBe Mbl pacCMOTPEM JiULb HECKOJIbKO MHOMOMO/1b30BaTe/IbCKMX UIP, OAHAKO
Mbl HAZE€eMCA, YTO Bbl MOHA/IM OCHOBHYHO MJAE: BCErga MOXHO HaMTM paBHOBeECHE
Hawa ana 3agaHHOM Mrpbl, OAHAKO 3a4acTylo OAMH MM HECKOJIbKO YYAaCTHMKOB MOryT
HapylWMTb 3TO paBHOBECME, MEHAA CBOM CTpaTerMuM. M ecnm MX  OMMOHEHTDI
NOACTPaMBAIOTCA, MbITAACb MAKCMMM3MPOBATb CBOE OMAAHME (4Yepe3 3KCh/yaTaumio
HEOMNTUMa/IbHbIX CTpaTerui), B Urpe HenpemeHHo (GOpPMMPYIOTCA aNbsSHCbI, KOTopble
BMOJIHE MOTYT MPUHECTU CYLLECTBEHHYIO BbIro4y OAHOMY MJIM HECKOJIbKMM YYACTHMKAM.
KoHeyHo ke, Takas cuTyauus B MpuMHUMNE HEBO3MOXKHA B X3AC-an Mrpax C Hy/1eBoOM
CYMMOM, MOCKOJIbKY B HMX OXMAAHWE, NPUOBPETEHHOE OJHUM MIPOKOM HENpPEMEHHO
TepseTcs APYrmM.



Hy»xHo 3anoMHUMb

e MHoronosb3oBaTeNIbCKUE UrPbl FOPa3go C/IOXKHEe, YeM X3A4C-anbl, NOCKOJIbKY B
HWMX YY4aCTHMKM MOFYT BCTyNaTb B a/IbSHCbI C Lie/Ibl0 MAKCMMM3UPOBaTb 06Lyee
oXuaaHue. Takne «cnabble» aNbAHChI HE 3anpeLleHbl NpaBuiamu Urpoel. bonee
TOro, OHW SIBJIAOTCSA HEOTHEM/IEMOM YacTbio MOKepa.

e PaBHoBecue Hawa - 3TO TakKOM Habop cTpaTerum ANs BCEX MIPOKOB, MNpH
KOTOPOM HM OAMH M3 HMX HE MOXET Y/yYlUTb CBOE OXMAAHWE B
O04HOCTOPOHHEM MOpAAKeE.

e 3ayacTyl0 B pasjaye MOryT BO3HWMKHYTb Cpa3y HECKOJIbKO a/ibSHCOB. Kaxabln
WUIFPpOK, B CBOKO OYepeab, AO/IKEH PELMTb K KaKOMY M3 HMX MPUMKHYTb M KaK
nepemMaHuTb Ha CBOK CTOPOHY APYrMX YY4aCTHWUKOB.

e Mbl pa3obpann HECKO/SbKO NpMMEpoB, rAe OAMH M3 MIPOKOB pacliaTbiBasl
paBHOBECME TaKMM 00pa3oM, YTO TO/IbKO OH OCTaBa/ICA B BbIMIrpbille, a €ro
OMMOHEHTbl MOI/IM HaKa3aTb €ro 3a nepepacnpeaeneHue OXMAAHWMA JIULb
KaKMM-TO AEMCTBUEM C OTpULIATENbHBIM EV.

e Kak npaBuno, Nyywui crnoco6 nepepacnpenesmTb paBHOBECME B Urpe - 3TO
HayaTb 671ecdoBaTb ropasgo valle, Yem Toro TpebyeT paBHOBECHas cTpaTerums.



naBa 30
CI-(IIap,bIBaeM nasss:; MatemaTtmka u Bbl

Ha cTpaHMuax 3TOM KHWUIM Mbl PACCMOTPEIM OFPOMHOE MHOMXECTBO MOKEPHbIX
cuTyaumi. Hanpumep, Mbl MOroBOPWMJIM O BCMOMOraTesibHbIX Mrpax, M3 KOTOpbIX
MbiTa/IMCb M3B/NE€Yb OMpEAENEHHbIE YPOKM, a 3aTeM MCMo/b30Ba/M AN pELIEHUS
peasibHbiX pa3gay. Mbl Jaxe NpMBENM peLleHMEe ANA OAHOM 4YacTo BCTpevalollemcs
AMNEMMbI KaK B K3LW-Mrpax, Tak U B TypHMpax - «Myw nam dong» B rnase 12.

M XOTS Mbl MHOTO pacCy}KJa/iM 0 TeopuMH, Bce ke «MateMaTuka Mokepa» - 3TO KHMra o
TOM, KaK urpatb B Mnokep. B oHnaiHe, B KasuHo, rae yrogHo. Mokep, HECOMHEHHO,
ABNSETCA NPUBJIEKATE/IbHOM UIPOM HE TONIbKO C AEHEKHOM, HO M C MHTENEKTYa/IbHOM
TOYKM 3peHms. NO3TOMY HEe UCK/IIOYEHO, YTO Mbl Gbl MOCBATUIM Er0 U3YYEHUIO HEMAIoE
KOJIMYECTBO BPEMEHM JaxKe eciM 6bl He MojlyyasM OT HEro CTO/b OYEBUAHYIO
¢uHaHcoBylo Bbirogy. OgHaKO B OT/IMYME OT LWIAXMAT MM O, Mbl MIPAEM MOKep
NMPEMMYLLECTBEHHO M3-3a JEHer, W NO3TOMY KarKAas rnaBa 3TOM KHUIM HauesieHa He
CTO/IbKO Ha Y/ZI0B/IETBOPEHME HALLEro MHTEpeca B C/IOXKHbIX MAaTEMATUYECKMX Nas3fax,
CKOMIbKO Ha COBEPLUEHCTBOBAHME HalIMX (@ Tenepb YXe M BaluMX) MPaKTUYECKMX
HABbIKOB.

Mo3ToMy 6bl/I0 Gbl HEMPABU/IbHO 3aKOHYMTb 3TY KHUrY, HE 06CYAMB Hall noaxon K
MOKepHoOM cTpaterMm u dunocodbum (60/bluas YacTb KOTOPbIX OCHOBaHa Ha
M3JIO’KEHHDBIX B 3TOM KHWMIre MOAENAX), B HAZEXAe, YTO OH MOMOXKET YMTATENO C OYEHb
HEenpocToM 3ajayenr - MNPUMEHEHMEM MPUHUMMOB M CAEACTBMMA M3 TEOPUM MIP 3a
MOKEPHbIM CTOJIOM.

naBHas npo6/iemMa, C KOTOPOM Bbl CTOJIKHETECb, 3aK/OYAEeTCA B TOM, 4YTO Ha
CEroIHAWHUIA AEeHb B MOKEPE He CYLIeCTBYET roTOBbIX ONTMMAaJIbHbIX CTPaTErMi Aaxe
[N pacnpoCTPaHEHHbIX CUTYauui. bonee Toro, B Mrpax C HECKOMIbKMMM YYaCTHUKAMM
TaKMX CTpaTerui nonpocty HeT. [O3TOMy BaM CTOMT CKOHLIEHTPUMPOBATbCA HE Ha
FPOMO3/KMX BbIYMC/IEHUAX, @ HA MPaBM/IbHOM OLIEHKE M MHTEpNpeTaLuum BO3MOMKHbIX
opM onTMManbHOM cTpaTermm Ans KaxAoW cuTyaumu. OTO, B CBOK ovepeflb, Tpebyet
abCcoNOTHO 0Co60ro npouecca MPUHATUA pPELLEHUM, KOTOPbIM HYXHO OCBOUTb M
HaY4YMTbCA NMPUMEHATb Ha NpakTMKe. 06 3TOM Mbl M MOrOBOPUM HUKE.

Temamm 3TOM [NaBbl CTaHYT YeTblpe 06/1aCTM, TAKTMYECKME M CTpaTernyeckme
peLIeHMsA B KOTOPbIX NOAAANTCA YUC/IEHHOMY aHa/IM3y U MHTEprpeTaLMmu Yepe3 TEOPUIO
urp:

e Arpeccus
e banaHc
e Crpaterusa
e AHanms



Kaxaasa u3 atmux obnacten no-ceBoemy BaxXXHa, 0JHAKO MeXAy HMMU CYLLEeCTBYET TECHaAA
B3aMMOCBA3b, KOTOPYIO HEJ/Ib3A UTHOPHUPOBATb.

Aepeccusa

MaHTpor Bcex 6e3 MCKAYEHMSA TMOKEPHbIX aBTOPOB B MNOC/AEAHEE BpeMA cTaja
arpeccusi M npornaraHza arpeccMBHbIX CTUAEM urpbl. Kak 4acTo Bbl C/blWaaM, 4TO
TONIbKO arpeccuer M HUYEM MHbIM MOXKHO 3apabaTbiBaTb AeHbrv B nokepe? OAHAKo K
Hallemy YAMB/EHMIO, MHOTME WIPOKM, JarKe M3 4Yucna Kpenkux npodeccuoHanos,
OCTaHaB/IMBAKOTCA B CBOEM PasBUTUM Ha TOM YPOBHE MOKEPHOM arpeccuu, rae OHM
YyBCTBYIOT cCeba Hambonee KomdopTHo. [lpuyeM nobble cTpaterum, KoTopble
OKa3sblBaloTCA 60/1€€ NMACCUBHBIMM, YEM MX COBCTBEHHAS, OHM KJEMMSAT «CNabbiMM», a
60/1ee arpeccumBHbIE - «MaHWaKalbHbIMK>.

MHTepecHO TO, 4TO 06a aBTOpa 3TOM KHWUIM He pa3 NoABEpPraiMcb KPUTMKE 3a CBOK
Yype3MepHyl arpeccuio 3a CTOJlaMM, OJHAKO TaKasA CTpaTermsa HaxoAWUT MHOXeCTBO
NOATBEPXKAEHMM B Pas/IMYHbIX MoAensix. Korga Mmbl roBOpMAM O BCMOMOraTesbHbIX
Mrpax (B YacTHOCTM O TeX, YTO MMEeIT Hambonee TeCHble CBA3U C peasibHbIMU
CUTyauMsaMM), Mbl HEe pa3 OTMeYasiM, HACKOJIbKO arpecCUBHbIMM OKa3blBa/IMCb
ONTUMasibHble cTpateruu. Tak, Hanpumep, B urpe «lyw mam dong» co cTakom B 10
6oNblMX 6GNaMHAOB AMana3oH nywa pacwupsanca ao 58.3%. MHorve uutatenm
HaBepHsAKa Toraa 3ameTuan Npu cebA, YTO 3Ta CTpaTerua NnoyYTH HaBEpHAKA OKaXKeTcCs
y6bITOYHOM. OAHAKO B TYpHMpAxX M K3W-Mrpax Mbl pa3 3a Pa3soM C Y/JO0BOJIbCTBMEM
Hablo4aNM, KaK AaKe Kpemnkue UrpoKM He MOFIM HauTM Cnocob 3KCnayaTMpoBaTtb
nofo6Hble AManas3oHbl, M COBepwanu ropasgo 6o0sble OWWMO0K, YemM npoTMB
CTaHAapTHOM wurpbl. Kak Mbl onpeaennnM YycnewHocTb cTpatermn? KomyecTBo
(paKTUYECKM BbIMIPaHHbIX AEHer B X3/C-anax pas/iMyHbiX TYPHMPOB Yy HAC OKasanocCb
3HAYUTE/IbHO 6O0JIblLLE OXKMAAHUA MO (PULLKAM.

Korga Mbl paccmaTtpuBasv Urpy Ha MoJIoBUHE YAuubl NPOTMB ACHOBUAALWErO (NpUMep
20.5), Mbl NOKa3a/1, Kak CKpbiTas pyKa Morna 4acto noay6nedoBatb faxe HaxoAsaCb
Janeko nosaau. B [0,1] xan-noy mrpe (npumep 18.1) 6b1J10 NPOAEMOHCTPUPOBAHO, YTO
BTOPOM UIPOK JO/IKEH CTaBMTb C 75% CBOMX PYK Moc/sie YeKa onnoHeHTa. U Tak aanee.
AHanu3Mpys onTMMasbHble CTpaTermm, Mbl MOCTOAHHO CTaJIKUBAaeMCA C YAMBUTEIbHbIM
akTOM: OHM Bcerga npeanosiaratloT 04eHb BbICOKMM YPOBEHb arpeccuu. EctectBeHHO,
B HEKOTOPbIX Mrpax NacCMBHbIe CTpaTermm OKasbiBalTCA 6osiee npeanoyTUTENbHbIMM.
OpHaKo 3TO KacaeTcA B OCHOBHOM CUTYyaUMM C HEBO/bLUMMM aHTe M 6nanmHaamu (no
OTHOWEHMI0 K pa3mMepaM CTaBOK). B ocCTasbHbIX Xe c/yyasax arpeccua fABaseTcA
FNaBHbIM UHIPEAUEHTOM ONTUMAJSIbHOM UIPbl.

34eCb TaKXe CTOMT YNOMAHYTb O LieHe OWKn60oK. Ecnmn Bapyr oKaxeTcs, 4To Bbl UrpaeTe
YyTb 60/Iee arpeccuBHO, 4YeM TpebyeTcA, 3TO He OyaeT CTOMTb BamM CTOJIbKO XKe,
CKOJIbKO 4YacTble (onapl C CUNbHbIMM pyKamu. Koraa Bbl CKMAbIBaeTe CBOM KapThbl, Bbl
oTAaeTe BeCb 6aHK arpeccopy, B TO BpeMA KorZa Bbl genaeTe 6eT, To pUCKyeTe NuLlb



CBOEM CTaBKOM.

3TO NpaBMIO MOXHO MPUMEHUTb BO MHOIMX hopmax NMoKepa, 0AHaKO Haubonee ABHO
€ro CneAcTBUA MPOABAAITCS B JIMMMUTHBIX Mrpax. Mrpoku, KOTOpble MpeanoyYMTaoT
yaule M36aBNATbCSA OT CBOMX PYK, KOrga KOJI1 CTOMT BCEro OAHy CTaBKYy, COBEpLUAOT
ropasgo 6osiee rpybble M 3KCMaAyaTMpPyeMble OLIMOKM, YEM MX OMMOHEHTbl, KOTOPbIE
MHOrA)a CTaBAT C HEONpaBJAaHHO LUMPOKUMM AManas3oHamu. bonee Toro, Ha Haw B3rnag
CpPEHUE U BbICOKME JIMMMTBI KULLIAT JIOAbMM, KOTOPbIE TOJIbKO M KAYT BO3MOXKHOCTM
cAaenatb «CNoXHbIM dong». B pesynbtate arpeccuBHas CTpaTerusi, Kotopas cama no
cebe MOXKeT CuYMTaTbCA XOpOLWMM OTNOPOM JaxKe MpPOTUB OMbITHbIX WIPOKOB,
OIHOBPEMEHHO  3KCMJ/lyaTMpyeT Haubo/siee pacrnpoCTPaHEHHble OLWMGKM  ClabbixX
OMMOHEHTOB. 3TO M €CTb OAHA M3 HaMbOJIEe BaXKHbIX COCTABAANLWMX ONTMMAJIbHOM
Urpbl: BaM HE TOJIbKO CTOMT MCKaTb TOYKM 6e3pas/iMumsa B CO6CTBEHHbIX AMarnasoHax u
CTPEMUTBLCA K HYJIEBOMY OXMAAHMIO, HO TaKXKe U M3BJIEKaTb B3/Ibl0 M3 OLUMGOK APYrmx
MrpOKOB. be3 3Toro HMKaKasa CTpaTerns He MOXKET CYUTATbCA ONTUMAJIbHOM.

Mo3TOMy CTpeM/ieHMe K MaKCMMaslbHOM arpeccmm - OfjHa M3 OCHOB HalleM MOKepHOM
dunocodmm. Mbl YacTo 3awmuiaemM 61aMHAbI (B Mrpax c JIONOM) C MorpaHUYHbIMM
PYKamMM, a 3aTeM CTaBMM OMMOHEHTOB B 3aTPYAHMTEJIbHOE MOJIOKEHME Ha MO3AHMUX
ynuuax. Korga nepes Hamu BCTaeT HEMPOCTOE PELLEHUE, MM KOTa Ham KarKeTcs, YTo
o6a BapvaHTa HaWWX AEMCTBUM MMEIT MPUMEPHO HYJIEBOE OXMAAHME, Mbl YacTo
Bbl6MpaeM 60/iee arpeccUBHYO JIMHUIO, MPOCTO M3 MPUMHUMMNA. Mbl HEPEAKO KMAAeEM B
6aHK (PULKKM B CUTyaumsax, rae MHOrmMe NpocTo OTAAKT 6aHK - 3TO OCOGEHHO XOPOLLO
pa6boTaeT B TypHMpax, rae nofo6Has cTpaTervMs Co3aeT MMWUIAX HenpeacKasyemoro
MrpoKa, C KOTOPbIM Masio KTO 3axo4yeT UMEeTb fe0 Ha 6ab6ae MM NO3AHUX CTaaUsX.
Bo Bcex 3TMX c/lyyasx Mbl CTapaeMCsl 3KCMJlyaTMpOBaTb OMMOHEHTOB, HO HE 3a6blBaeM
1 06 OMACHOCTM OTBETHOM IKCMJlyaTaumm.

banaHc

HeKoTopble HeEONTMMasIbHbIE CTPATErMM OKasblBalOTCA YObITOYHbIMM MPOCTO MOTOMY YTO
MX NIEerko 3KcnayaTupoBaTtb. /JlpyrnMe He paboTalT M3-3a CBOEM MACCMBHOCTM MM
Hao60poT, U3NMLIHEN arpeccun. B KayecTBe npmumepa npeactasbTe cebe [0,1] urpy Ha
MOJIOBMHE Y/AMLbl: €C/IM 06a NPOTMBHMKA MIpaloT ONTUMAJIbHO, TO MIPOK B MO3ULMM
MOCTaBMT C HAaTCaMM M CTPOro onpeaeneHHbIM KonnyecTBom 6s1edos. Tenepb AaBaKTe
NOAYMAEM, KaK BbIrNAAAT HEONTUMaJIbHbIE CTpaTErMu B NOA06GHOM Mrpe.

Bo-nepBbiX, UrpoK B MO3MLMM MOMKET HayaTb MeHblle 61edoBaTb, OCTABMB YacTOTy
B3/1bl0-6ETOB Ha MpEeXHeM YypoBHe. Toraa npaBW/IbHbIM OTBETOM CO CTOPOHbI €ro
OMmnoHeHTa 6yAyT 6osiee TaMTOBble KOJ/Ibl, MOCKO/MbKY OH Y¥Ke He noJyyaeT
JIOCTAaTOYHOro KoJIM4ecTBa AeHer ¢ 61edoB M NPU 3TOM BCE TaK K€ MPOMUrpbiBaeT
HaTCaM.

BO-BTOprX, UIPpOK B MO3ULUUNN MOXKET COXPaHWUTb nponopunmn CBOUX 6nec|)os 1 B3J1blO-



6eTOB (TaK YTO OHM BCE PaBHO 6YAYT HAXOAMTLCA B COOTHOLLEHUM ), HO YMEHbLUMTb UX
obllee 4Mco. MHTEpPECHO, YTO B TaKOM C/ly4ae €ro OMMOHEHT OKaXeTca 6eccuiieH:
3/1eCb HET 3KCMJIyaTUPYIOLLEN CTPATErnM, NMOCKOJIbKY OH BCE ellie 6e3pas/iMyeH K Koy
CO CBOMMM CpPEAHMMM pyKamu. M03TOMY TaKaa MOACTPOMKA CO CTOPOHbI BTOPOro MIrpoKa
XOTb M HEOMNTMMaslbHa, HO BCE PABHO [AeT HE3KCMyaTMpyemytlo cTpaterwto. Ho ectb
BaXKHbIM HIOAHC - €ro OMMOHEHT MOJyYaeT AOMOJIHUTE/IbHbIE AEHbMM OT TaKOM Mrpbl,
MOCKO/IbKY Temnepb MrpoK C MHULMATMBOM HE M3B/IEKAET MACKMMasIbHOE B3JIbl0 CO
CBOMMM CUJIbHBIMM CTapTEPaMM.

Henb3a 3abbiBaTb, YTO TEPMMH «BaslaHC» MOXKET NMPUMEHATLCA TOJIbKO K CTPATErUsM,
HO He K OTAeNbHbIM pYKaM, MOCKOJIbKY Mbl peAKO PpacCMaTpUMBAEM pPO3birpbill
KOHKPETHOM pa3ZiayuM B OTpbiBE OT BCEro AuarnasoHa. Mo3ToMy ANs KaxkAoM CUTyaumm
Mbl JOJ/IKHbI CO3/laBaTb OMPeAe/IEHHY0 CTpaTervio, rae KaxoM pyKe M3 AuanasoHa
O6yAeT COOTBETCTBOBATb CBOSl JIMHWUA. B uaeane oHW 6GyayT OTBeYaTb ClEAYHOLWMM
KPUTEPUSAM:

o Kaxkpaa /MHMA npeanonaraeT TakoM Habop PpyK, NpU KOTOPOM Mbl Byaem
nosly4aTb NpMObI/Ib OT 060ro OTBETa ONMoHeHTa. NpeacTaBbTe, YTO Mbl PEM3NM
CTaBKYy ApYyroro Mrpoka Ha TepHe (B Xongeme). OH, B CBOW o4yepeab, MOXKeT
oTpearupoBatb TpPeMA crnocobamu: pe-peuns, Konn uamv dona. Hawu Hatchl,
€CTEeCTBEHHO, XOTe/In Obl NONYYUTb IKLLIEH, a BMECTE C HUM M CTIK OMMOHEHT],
MO3TOMY Mbl TOYHO BKJIOYMM MX B Hall AManas3oH Ans persa. TOYHO TaK Ke
MPOCTO CWJIbHblIE PYKM MNpeanoyuTyT MOJyYuTb KOAA, B TO BpeMA KaK C
nonyénedamMm Mbl 6bl xoTenu yeuaeTb ¢ong. Mbl MOXEM CKOHCTPYyMpOBaTb
ZManasoH TaK, 4YTOo6bl KaxAablM TN PyK 6bln NpeACcTaBieH B HYXKHOM NPOMopLMU.
Ecam Mbl BCe caenaem npaBM/IbHO, OMMOHEHT HMKAK He CMOXeT Hac
3KCNayaTMpoBaTb - BCE AEHbIM, KOTOpble Mbl MOTEPAEM CO CNabbiIMU pyKamu,
6yayT OTOMTbI C MOMOLLbIO HATCOB.

e /Mana3oH  AN8  KOHKPETHOM  JMHUM  JO/KEH  OblTb  AOCTaTOYHO
ansepcnduumpoBaH, 4To6bl  MpeAoTBpaTUTb  IKCMyaTauuid CO  CTOPOHbI
OMMOHEHTA.

e KaxAapblM K/acC pyK AOJIKEH pasbirpbiBaTbCsl MO JIMHUKM, KOTopas o6ecneymBaeT
eMy Haubosibllee OXMAaHMe, HACTOJIbKO Y4acTO, HACKOJIbKO 3TO BO3MOXHO.
MoMHMTE, KaK B rnaBe 9 Mbl 06CyXAanu IMHUKU po3birpbiwa ¢ AA u AK npotms
npecdnon pensepa. B To BpemMAa Kak Cc AA pasHMUa B OXMAaHMM 6blaa
He6oNblWoM, ¢ AK nyw OKasa/ica HauyylMM pelleHueM. MMEHHO Mo3TOMYy B
KOHEYHOM cyeTe Mbl NPeaIoKUAN UATU B ONINI-MH KaK C AA, TaK 1 AK, NOCKO/IbKY
TakaA CTpaTerMsa rapaHTMpoBasa MaKCMMaslbHOE OXMAAHWEe [ANA BTOpPOro
ctapTepa. JuanasoHbl caefyeT CTPOMTb B TAKOM e KJloYe - B MepPBYI0 oyepelb
AyManTe O pyKax, KOTOpble MOoJlyYaloT MaKCMMaJIbHOE B3JIbl0 OT ONpeaeeHHOM
JMHMM  pO3bIrpbllla, M YKEe HAa MX OCHOBE CTpOMTE CHGaNaHCMPOBAHHYHO
cTpareruio.

e B cutyaumsax, Korga Bbl OXKMAaeTe MONYYUTb IKILIEH HA MO3AHMX YMUAax, He
CTOMT UCKAOYATb U3 CBOEro AuManasoHa MacCMBHOMO PO3bIrpbllla Kak HaTChbl, TaK
M PYKWU, KOTOpble MOryT CTaTb HaTtcamu (4po). HecobnwogeHue 3Toro npuHumna



OTKpbIBa€T AJ21A ONMOHEHTOB OrpoMHblIE BO3MOXKHOCTM NO 3KCrJiyataun1u BaLLeM
Urpbl Ha CaMbIX JOPOIrnx CtagmnAax pasgadu.

Kak Bbl yX€ MOr/IM MOHATb, CGaNaHCMpPOBaHHbIE JMana3oHbl B MEPBYH OYepeab
npeanosiaratloT HEe3KCMyaTMpyeMoCTb. B coYyeTaHuMM C AO/IKHBIM YPOBHEM arpeccum,
6aNaHC ABNSETCA HEOTHEM/IEMOM YaCTbto CTpaTermi, 6IM3KUX K ONTMMaJIbHbIM.

OnmumanbHaAa cmpameaus B8ce20d az2peccusHa U udeasibHO c6a/sIAHCUpPOBAHA.
bnu3Kkue K onmumasibHbiM cmpame2uu npeocmasaawm cobol 2pybyr OUeHKY
napamempos onmumaJibHoU cmpameauu 8 yc/108uAxX Hedocmamka uHgopmayuu.

Ecnm KTo-TO cnepyeT naeanbHo c6anaHCMPOBAHHOM CTpaTernm, ero Urpy HEBO3MOXKHO
npouyntatb. OJHAKO Ha MPaKTUKE OYEHb C/IOXKHO AaTb TOYHOE OMNpeAesieHMe TEPMMHY
«MfleaNbHblM 6anaHc». CambiM AEMCTBEHHbIM MOAXOA K OLEHKe MapaMeTpoB TaKoM
CTpaTermu, Ha Hall B3r/isf, BbIrNSAUT Tak: NpeAcTaBbTe, YTO Bbl J0/IKHbI OTKPbITO
Coo6LLAaTb OMMOHEHTaM O BalleM CTpaTernm KaxAablM pas, Korja npuHMMaeTe Kakoe-
6o pelueHre. Kak 3To NoBAMAET Ha BaliM AencTBua? Kak Balum ONMOHEHTbI MOryT Bac
3KCMNyaTMpoBaTh, 3HadA Ball M/1aH Ha pasgady?

MHorme Urpoku NpmBbLIKAM AyMaTb, YTO Takas MHGOPMaUMA MPEACTABAAET OFPOMHYHO
LLEHHOCTb, M Halla MAesa KOMY-TO MOKaKETCS KaK MUMHMMYM raynod. Ho ecnu Bbl
MOCMOTPUTE HA 3Ty CUTyauMi0 B paspese ONTUMasibHbIX CTpaTerum, TO A0CTATOYHO
ObICTPO MpMAETE K TMpPOCTOMY BbIBOAY: €C/IM Balla CTpaTerns [AerUCTBMTENbHO
ONTUMaJIbHa, TO MUH(OPMUPOBAHHOCTb OMMOHEHTOB HE MMEET HMKAKOIro 3HAYEHMA, BeAb
OHM 6YyayT 6e3pas/iMyHbl K Bbl6OPY KOHKPETHbIX AEUCTBUM. TaK 4YTO TaKoe 3HaHue
MOMOET MM pasBe YTO M36ekKaTb COBCTBEHHbIX OLUMOOK.

PacKpbiTMe COB6CTBEHHOM CTpaTerMu nepej ApPYrMMM MIPOKaMM 3acTaBiseT Hac
3alyMaTbCs O TOM, KaK OHWM MOTYT 3KCMlyaTMPOBaTb Pas/iMyHbIE ee 31eMeHTbl. U Takom
06pa3 MbILLIEHMA SBNASETCA BaXXHOM COCTABASWIEN HA MyTM K CHGaslaHCMPOBaHHOMY
nokepy.

Cmpameezusa

C6a}'laHCl/IpOBaHHaF| Urpa n arpeccma ABAATCA COCTaBHbIMU HYaCTAMU CTpaTerM4eCcKkoro
noaxoja K rnokepy. OaHaKko 3T0 ganeko He BCe ero cocTtaBasowme.

Mbl peKoMeHlyeM CMOTPETb Ha MOKEP He KaK Ha Mrpy CO MHOMECTBOM TOYEK BbI6OPA,
a KaK Ha Mrpy C He60/blUMM KOJIMYECTBOM TaKMX TOYEK. MHbIMM C/I0BaMM, B TO Bpems
KaK CTaHAapTHbIM MOAX0/ NoApasyMeBaeT Mo3TanHbiM aHaM3 OT PELLEHUS K PELIEHMIO,
OT y/AMue K y/auue, Mbl NpeasiaraeM 3aJymaTbCA O MPOCTOM (hakTe: AEMCTBMA Ha
PaHHMX YIMLAX TOProB/IM ONpeAensioT BClo CTpaTerMio Ha pasgady.

B KauecTBe npumepa JaBaMTe pacCMOTPMM CIEeAYILWYl CUTyaumto. TypHUp Mo



Be3nnmnTHOMY Xonaemy, y ofIHOro M3 UrpokoB ocTasocb 3600 duwek, 6namHabl 200-
400. Ecnm oH caenaeT oyneH-pei3 Ao 1200 Ha 6aTTOHe, ero LaHChl Ha KO O//1-MHa
OT OAHOro u3 6J1IaMHA0B COCTABAT MPUMEPHO 2 K 1, U eMy NpUAETCS BbICTaBAATbCS
akTMyeckn ¢ 6o pyKoW. TaKoM pen3 NpuBA3bIBAET €ro K 6aHKy M Mpu 3TOM
OTKPbIBAET A/A OMMOHEHTOB BbIGOP M3 HECKOJIbKMX CTPATErMUYECKMX BO3MOMKHOCTEM
(bona, kKonn unv nyw). MNMo3TOMy BEPHbIM pelleHMeM OyAeT ON/1-MH BMECTO OYMNeH-
pensa - C TOYKWM 3pEeHMA CTpaTerMm 3To 60Jiee CUIbHOE AEMCTBME, TaK KAk KapTuHA
pasjayM AN HEro HUKaK He MEHAEeTCsA, B TO BPEMA KaK OMMOHEHTbl TEMNepb MOryT
OTBETUTb TOJIbKO (POJIIOM MU KOJIOM.

CtapanTecb pacCcMaTpuBaTb HECKOJ/IbKO Y/IML, KaK LEe/IbHYl0 UIPOBYH CMUTyauMI0, a He
KakK CYMMY OTAE/IbHbIX pelleHui. Hanpumep, MHOrAa Mbl MOXKEM ZileNaTb KO/ Ha TEpHE
C nnaHoM oNAMTb MM YeKaTb Ha pUBEpE, eCM 3aKpoeTcsa /s, U KOAIUTb UM
CTaBUTb Ha J1l060M 6/1aHKOBOM KapTe. TakMm 06pasom, Ha puBepe B 6aHK Bceraa
3aMAayT 1-2 CTaBKM, @ Mbl CMOXEM MPaBU/IO paccyMTaTb NOTEHUMA/IbHbIE LWAHChl 6aHKa,
a TaKXKe LeHy 3KLLIEHA Ha CneayloLen yauue.

Mo aHanorMu C pasfjadamu, CTOMT KaK MOXKHO Yalle cTapaTbCA pasbirpbiBaTb CBOM
JManasoHbl, a He OoTAe/ibHble pyKM. [lpMyeM B OTHOLWIEHWM [AMAMA30HOB XOPOLLIO
JENCTBYEeT MOAXOJ M3 MIpbl MPOTMB ACHOBMAALLErO: CTaBMTb Ha B3/iblo U 6red B
COOTHOLLEHUM d, C NJIAHOM CKM/bIBATh YaCTb 6/1€h0OB Ha KaXA0M Noc/ieayoulen yamue.
NpaBaa, B NOKEpe He CyLIeCTBYET YMCTbIX 61edoB, 1 3TOT (aKT OYEHb CUIbHO MEHSAET
JManasoHbl ANA B3/bl0-6€Ta Ha KaxaoM yamue. Ho OCHOBHOM MPMHLUMIN OCTaeTCs
HEM3MEHHbIM U MPaBW/IbHAsA Urpa Ha KaxKAoM yauue TpebyeT [0CKOHa/IbHOMO 3HaHMA
CBOMX AMana3oHOB.

Mon NMyant n Kpuc PepriocCoH HasbiBalOT 3TO «YTEHUMEM COBCTBEHHOM PYKM» (M Mbl,
€C/IN YeCTHO, XaJieeM, YTO He NpuvayManu 3TOT TEPMUH nepsbiMM). MoyTH Bce 6e3
MCKIOYEHUA MOKEPHbIE KHUIMM y4yaT onpeaesniaTh AMana3oH ONMOHEHTA, B TO BPEMA Kak
C TOYKM 3pEHMA TEOPUM UTP pacnpesenieHne pyK BaluMX ONMOHEHTOB (3a UCKIIOYEHMEM
Hayana pasZayu) He MMEeeT HU ManeMwero 3HadeHus. OnTMMasbHaa cTpaTerms
npeanonaraet wuaeasbHO C6anaHCUMPOBAHHbIE W arpecCcMBHbIE JIMHUM  PO3bIrpbilia
MMEHHO A/1A BalUMX COOCTBEHHbIX AMana3oHoB. EC/M onnoHeHTY yaaeTcsa BaC KaK-TO
3KCNyaTMpoBaTb, TO 3TO MPOCTO 3HAYUT, YTO Bawa CTpaTerma He ABAAETCA
OMTUMAJ/IbHOM.

/ZlyMaTb O MOKepe B TAaKOM KJllo4Ye HEMNpoCTo, M HET CMbIC/1a OTPMLATb, YTO MMEHHO M3-
32 3TOr0 MHOTME UIPOKM HE PELIATCA Ha MepeMeHbl B CBOEM 06pase MbiluneHus. U
3TO HOPMa/JIbHO - TMOKEP C/IMIIKOM CJ/IOXKHAs Mrpa, C OFPOMHbIM KOJIMYECTBOM
BHYTPEHHUX M BHELWHUX (PAKTOPOB, BAMAIOLIMX HA pe3y/bTaTt. Hal Mo3r okasbiBaeTcs
6eccuneH nepej TakMM KOJIMYECTBOM MHMOPMaLMM. MMEHHO MO3TOMY Mbl MOCTOAHHO
MLIEM KOMMPOMMCC B BMAE BCMOMOraTesibHbIX MIP U MOAENIEM, KOTOPble MOMOratoT
MOHATb GOJIEE C/IOXKHbIE CUTYaLUMM M NPEACTAaBUTb MX HE KaK CYMMY OTAE/IbHbIX
PELleHUM, a KaK LEe/IbHbIM 06BEKT, KOTOPbIM Mbl MOXEM M3YUYMTb, M B Ja/IbHEMLLIEM
MCMONb30BaTb ANA SKCMNIyaTauum OMNMOHEHTOB M aHa/IM3a CO6CTBEHHbIX AMana3oHoB.



I naBHOM Lesbto ntoboro UrpoKa ABJIAETCA COCTaBJIEHUE Y ceba B ronose Ll,GfIbHOf/]
KapTMHbl HE TOJIbKO OTAE/1bHbIX pa3jad, HO U UTPbl B LLEJIOM.

AHasnus

YeTBepTas, U nocseaHsAa, 061acTb, O KOTOPOM Mbl MOrOBOPMM B paMKax 3TOM F/aBbl,
KacaeTcs MCMONb30BaHMA MAaTEMATMKM AN M3YYEHUS MIPbl KaK 3a, TaK M BHe CToJa.
Mbl HMKOr4a He ycTaHeM TOBOPUTb O TOM, HAaCKOJIbKO O6MaH4YMBbIMM MOTYT 6biTb
3MNMPUYECKME faHHble B MoKepe. C TOYKMU 3pEeHMsA TEOPMM BEPOATHOCTEM, Mbl MOXKEM
FOBOPMTb C YBEPEHHOCTbIO /IMLb O HEKOTOPbIX Belax. BUHpeMT He oaHa M3 HUX. Mbl
yXe YNOMMHaIM CTAaTUCTMYECKUI LYM B NpeablayLmX riaBax, 0CO6eHHO B KOHTEKCTe,
YTO M Y CMJIbHBIX MIPOKOB CJIyYaloTCA MJIOXME Heaenu U aaxe mecsaubl. Kpome Toro,
JlaXKe Korja BCe CK/1aZblBAeTCA BMOJIHE HEMJIOXO, Napa HEMPAaBWU/IbHO BbIGPAHHBIX TOYEK
oTcyeTa MAM UILTPOB MOTYT JaTb BaM abCOJIIOTHO OLWKMGOYHOE NpeAacTaB/ieHue 06
YPOBHE Ballel Murpbl. A 3TO, B CBOKW O4Yepeldb, MOXKET MPUBECTM K HEHYKHbIM
NOACTPOMKAaM M HEYBEPEHHOCTU B TOM, UTO Bbl Je/laeTe.

Ho ewe BaxkHee TO, 4YTO nojaBisiollee 60/bLIMHCTBO MIPOKOB MOJIyYaloT 3HaHMA O
MOKEPE TOJIbKO M3 KHUI UM OOLLEHUS CO CBOMMM 60JIE€ OMbITHBIMM M YCMELHbIMU
Zpy3bsAMU. M XOTA aBTOPbI KHUI U APYrue UrPoKM, Kak NpaBu/o, JAlT COBETbI MO Urpe
OT YUCTOro cepAua, Takas MHbOopMauMa BpsA /1M OKAKETCA LIEHHOM, 0CO6EHHO nocne
MHTEpNpeTauMmM M HEeMMHYEMOro  MCKaKeHusa  nojydatenem. HenpasuiabHoe
NMPUMEHEHME Pa3/IMYHBIX MAEN U MPUEMOB B CBOEM Mrpe ABNAETCS, Noxanayi, OAHOM U3
CaMbIX PacnpoCTpPaHEHHbIX OWMGOK B nokepe. Jae ec/iM Bbl BEPHO MOHAM M
MCTO/NIKOBA/IM COBET OT JPYroro YesioBeKa, HeT HWKAKMX rapaHTMM, YTo 3Ta
nMHpopMaLmMsa npuia M3 JOCTOBEPHOIO MCTOYHMKA MM He ABAANACb C/IeACTBUEM
NPOJO/IKMTENbHOrO ancTpuka aBTopa.

Mo3ToMy Ha Hal B3r/AA CambiM HAAEXHbIM U O6BEKTMBHLIM MOJAXOAOM K M3YYEHMIO
MOKepa M COBEPLIEHCTBOBAHUIO CBOMX HABbIKOB SABSAETCA CAMOCTOSTEJIbHbIN
MaTeMaTMYeCKMM aHanu3 wurpbl. BmecTto o06lEHMS C  «CUJIbHBIMM UIPOKaMW» Mbl
npeaniaraeMm pasbupaTb BCMOMOraTesibHble Mrpbl M YaCTHble CUTyaluM, 4YTO6bl 3aTEM
06CyXAaTb HaMAEHHble peleHUss M MOJeNM, CcTapaTbCA OnpeaenuTb CyTb
paccMaTpMBaeMoM pasfayuvM uaM AeMcTBusA. B nosb3y TakoM TOYKM 3peHus roBopAT
HECKOJIbKO BeLLeMN.

Bo-nepBbix, NpaBM/IbHO MPOBEAEHHbIM aHaM3 Mo 3aZaHHbIM NPeAnoCblI/IKaM HMKOraa
He BBeJeT Bac 3abnyxaeHue. Ecnm Bbl HaYHeTe C Hekoero Habopa YC/IOBMM, a 3aTeM
npoaHasM3upyeTe cuTyaumio 6e3 OWMGOK, TO BCerfga nosyymte BepHbid otBeT. C
APYrol CTOpPOHbl, €ro WHTepnpeTaumMs M MPaKTMYECKoe MNPUMEHEHUE TpebytoT
onpeaeneHHOM OCTOPOXKHOCTM. Ho C dyHAAMEHTa/IbHOM TOYKM 3PEHUS TAKOM MOAXOA
JlaeT 60/iee HAAEXKHYI WHMDOPMALMIO, HEXKENM Ybe-TO MHEHWME, He B MOC/eAHIOH
oyepeab 6narofaps TOMY, 4TO 34eCb Bbl BbIHYXKAEHbl pa3duMpaTbCs B CUTyaumM



CaMOCTOATEJIbHO 1 aHAJIM3NUPOBATb €€ C pa3HbIX TOYEK 3pEHUA.

Bo-BTOpbIX, MaTeMaTMYeCKM O0BOCHOBaHHblE (haKTbl HEBO3MOXHO OMPOBEPrHyTb MM
MrHopupoBaTb. Ec/iM B Tpex TypHUpax noApaz Bbl MOCTABUIM ONN1-MH HA 6aTTOHe C T8s,
KorJa y Bac ocTaBa/laCb BCero napa 61aMHA0B, M NPOUIpasiM BCE CPABHEHUSA, Y BaC He
6yeT cobnasHa cKasaTb: «Hy, He Be3eT, HaJo UrpaTb TaMToOBO». Hec/10Hble pacyeTbl
NOATBEPAAT, YTO Myl B TaKOWM CUTyauuu - eAMHCTBEHHO BepHoe pelleHune. OcosHaHue
TOro, 4YTO Bbl BCE JE/laeTe MPaBM/IbHO, MO3BOAET 3ab6biTb NPO TUIbT M MEHbLLE
nepeXKuBaTb 0 BUTKAX AMCNEPCUM.

3akio4yeHue

JTa KHMra npecnegoBana /Mlub OAHY Ue/b - MO3HAKOMWUTb 4YMUTATENS C OCHOBaMM
MOKEPHOM MaTeMaTuKM. Ha KaxKoM U3 6os1ee Yem YeTbIpeX COTEH CTPaHML, Mbl peLlau
YPaBHEHUSA U BbIBOAUAM (POPMY/Ibl, HEKOTOPbIE M3 KOTOPbIX Bbl CMOXKETE MCMOJIb30BaTh
6€e3 KaKoM-1Mbo noArotoBkM. OAHWM NMlb Tabauubl Ans wurpbl «Myw mam dong» m3
rnaebl 13 C JIMXBOM OKYMAT CTOMMOCTb KHUIM  ANnAa  Jlo6Oro  Urpoka,
cneumanusmpytoulerocsi Ha SNG TypHupax. Kpome TOro, Mbl NpoAEMOHCTPUPOBa/IM
06pa3 MOKEPHOro MbILWJIEHWUS, B KOTOPOM HET MeCTa raZlaHusM O KOHKPETHOM pyKe
OMMOHEHTA, a NPOLECC NPUHATMA PELLEHUM OCHOBaH Ha Auana3oHax M G6anaHce. Mbl He
CYMTaeM, 4YTO 3Ta KHMUra JaeT McYeprnbiBalolee nNpeacTaB/IEHME O MaTeMaTMKe B
nokepe. bonee Toro, Ha Haw B3rasS4 OHAa TO/NbKO MpeABELAET PEBOMOLMIO B
NMOHUMAHWUK UrPbl, CBUAETENMM KOTOPOM Mbl CTAHEM B CaMOM 6IMKaMLIeM By yLLIEM.

B oaHOM M3 nepBbix rnaB «Matematuku [lokepa» Mbl 3asBW/IM, UYTO BCE MAEU M
opMynbl B KHUIE CBOAATCA K MPOCTOMY COBETY: MaKCUMMM3UPYMTE CBOE OXMAAHME.
Mbl UCKpEHHE HajeeMcs, YTO Ham YAanoCb OTKPbITb HECKOJIbKO HOBbIX CMbIC/IOB 3TOM
dpa3bl M HayunTb Bac nNape MoJie3HbIX HABbIKOB, KOTOpble MOMOryT BaM BbIMrpaTb
60/blle AeHer 3a NOKEPHbIM CTOJIOM.



