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MOBOYHBIE MITATEXW B OAHON KOONEPATUBHOW UTrPE
C YYETOM PUCKOB

K.H. Kydpsieyee

Ipennaraercs oauH H3 BOIMOXKHBIX CMOcoG0OB pacnpejeneHHst NOOOUHbBIX
njaareskerd 411 TApAHTHPOBAHHOIO MO BRIMIPHLIIIAM U PHCKAM pellleHHS B K0O-
AepaTHUBHO# MTpe ABYX JHI ¢ NOOOYHLIMH INIATEKAMH U ApH HeompeeeHHO-
CTH.

Knoueguie cnosa: koonepamusgHvle uzpol, HEONPeOeleHHOCMb, PUCK, nObOYHbLe
RAAMEDICH, SAPAHMUPOBAHHBLE DEULCHUAL.

1. Beenenne
PaccMatpuBaeTcs KooneparMBHas MIpa JBYX JIMLY ¢ NODOYHBIMH IJIATEIKAMH Y IPH HeonpeleleH-
HOCTH, KOTOpasi OTOXKIECTBIAETCSA C KOPTEKEM

r:<{1’2}’{X1}i=1,2’Y’{~f’ (x’y)}i=1,2>’ M

e 1 ¥ 2 — nopsiakoBele Homepa urpokos, X, ¢ R”™ (i = 1,2) MHOXECTBO CTPaTeruil x; y i-ro Urpoxa.

O HeonpeneneHHocTsX y € Y € R"™ Urpoku He MMEIOT KAKUX-THOO CTATUCTHYECKHX JaHHBIX, H3BECTHA

TOJIBKO 00JIaCTh UX U3MEHEHHUS.
Hrpa (1) npoucxoaut cnepyromum obpazom. Urpoku COBMECTHO M cOriiacOBaHHO BBIOMPAIOT CBOH

ctparerun x, (i=12), B pe3ysbraTe 4ero CKIaabIBACTCS CHTYaLWS
x=(x,x%,)eX=XxX, cR" (n=n+n,).
HezaBucrmo ot gelcTBuid MTPOKOB peanusyeTcs HeKOTopas HeomnpeaeneHHocTh y € Y . Ha obpaso-
BaBUIMXCH Mapax ( X, y) e XxY ompenenena ckansgpHad (YHKUMS BBIMCPBIIA §-FO  WUrpoxa

f (x, y) :XxY >R (i=1,2), 3HaueHne KOTOpoH Ha BHIOPAHHOW UTPOKAMHM CHTYallMH X W TOSBHB-
1Ieics HE3aBUCUMO OT CHTYalLMH HEOMPENCIEHHOCTH ) HA3BIBAETCS NPEOBAPUMETLHBIM GIUCDIUEM [~

ro urpoka. llpedsapumensuoim puckom [1] i-ro urpoka GyIeT BbIYHCICHHOE Ha 3TOH XK€ ape 3HaueHHe
thyHKLUY pucka [2]

©,(x,y) = f,(x" (¥).y)- £ (%) (=1,2), @

rae x° ( y) — MakcumanbHas o [lapero anbrepHatuBa [3] B AByXKpHUTEpHANbHOH 3aa4e

I(») =<X,{fi (x,y)},-=1,2>, ©)

MOTy4eHHOH U3 urpsl (1) npu kaKIo# guxcuporanHol HeonpeneneHHocTH y € Y . Oynkuus O, (x, y)
YUCIEHHO OLICHUBAET PHCK i-r0 UTPOKa, CBA3aHHBIA ¢ TeM, YTO OH BbIOpajl CBOIO CTPATErHiO M3 CHTYya-
UMK X, a He us x° (»), xoTs mocnenHss 1 RoctaBnseT MakcuMyw rio ITapero B 3amaue (3).
Tlonyuennble Takum 06pasoM CyMMapHEIH npexsapurenshblit Bomurpsit  f(x,y)+ f,(x,y) n
CyMMapHbIi TpeiBapuTesbHbIi puck @, (x,y)+ P, (x y) WrpokH, B AaibHELIeM, ITyTeM eperoBopoB
riepepacrpenenoT Mexxay coboi. [Ipu 5TOM BBIUTPBILIA CYMMHPYIOTCS TOJIBKO C BRIMIPBILIAMH, @ PHC-
KM — ¢ puckamu. L{enbio /-ro urpoka Ha «COmep KaTe/IbHOM YPOBHEY SBJIAETCs TakoH BEIOOp cBOeH cTpa-
TEIMHU H TaKoe MOCIIEAYIOLIEe NepepacnpeerIeHHe NPe/iBapUTEIbHBIX BIUTPhILIEH H MPeABAPUTESIbHBIX
PHUCKOB, YTO MOJTYHMBIIUHCS B Pe3yJbTaTe €ro OKOHYATEeIbHBIH BBIMTPbil ObUT 110 BO3MOXKHOCTH 6015~

mie, a nepepacnpeneneﬂﬂb[ﬁ PHCK 10 BO3MOXXHOCTH MEHBIIIE. O}I[HOBpeMCHHO C OTUM, UIPOKH AOJIKHBI
OPHUEHTHPOBATLCA HA BO3MOXKHOCTL pCalM3alinu JI000H HCONPEACICHHOCTH Y € Y.

Hipke HCTIONB3YIOTCS MAKCHMHUHBI H MUHIMAKCHI:
f,.o[y] max mmf(xl,xz,y) CD [y] mmmaxCD (xl,xz,y) (z j=L12, i¢j) YyeY,

x;eX; xeX,; x;€
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npumensiores sexropa f =(f,f,), ® =(®,,D,) 1 npeanonaraercs, YTO BCe MAKCHMYMbl 1 MHHH-
MyMBbl B CIEYIOLIEM ONpenenienuy fnocturaotes, a dynkunn f(x,») u @,(x,y) (i=12) nenpe-
PBIBHBI HA MTPOU3BEASHHHM HEMyCTBIX KOMNAKTOB X XV ; [gp(a)] = Idem [a —> b] 03HA4aET BBHIPAIKCHUE B

ckoOKax | ... | B IeBOIi YacTH paBEHCTBA, e ¢ 3aMEHEHO Ha b .

Onpenenenne 1. ['apadTHpOBaHHBIM 10 BBIMTPHILIAM K pHcKaM peweHneM (['BP) xoonepatusHoH
HTPBl BYX Jll ¢ NOOOYHBIMH TIaTeXXaMH W NMpH HeompenenenHocTd (1) HaseiBaeTcs [2] Tpoiika
(x", f7,®"), ans koTopoi CYUIECTBYET HEOTIPEAENEHHOCTh V), € Y TaKas, YTo BBINOJHAKTCA CleLyo-

IHE TPpU YCIIOBHA!
0 .
1 ycaosue KOANeKMUBHOU PAYUOHWIbHOCMU

2
r?g(x;f,-(x,y,,):ldem[x_;x ]; @
20 yciaosue «HeyxydzuaeMocmu» CYMMAPHOZO sblucpbluid U pucka
2
I}E?E[fi(x ¥)-@,(x",y)] = tdem[y - y,]; -

3° VCR08UE UHOUBUOYANBHOU PAYUOHATLHOCINU
CTpaBe/ifiiBa CUCTEMA U3 YETHIPEX HEPABCHCTB

£z, ] @ <o)y, ] (=12), (6)

rae

i

2 . 2 2 . 2,
1f;(x )= S A 2O (x ) =X @)
= i=l i=1 i=1
pH 3ToM mapy [~ = ( AR f;) HA30BEM 2APANMUPOBAHHBIM BeKIMOPHBIM Oenedcom, napy @ = (@f,CD;)

— eapanmuposannbLm eexmoprbim puckom urpsl (1), a x° — curyaumeil, rapaHTHPYIOIIEH 3TH JIe1eXH 1
PHCKH.

3ameuanue 1. [IpuBenennoe poie onpeaencHue I'BP nmeer MecTo M NMpH KOIHYECTBE HIPOKOB
N>2.

2. HoGounbie miaarexu
PaccmoTpyuM oiuMH K3 BO3MOXKHBIX CHOCOOOB pacrlpeleNeHns apaHTUPOBAHHOrO CYMMAapHOIro

2 2
Bhiurpoima F(x',y,) = Zf,.(x*, ¥p) ¥ FapaHTHPOBAHHOTO CyMMapHOro pucka ®(x”,y,) = ZCD,(x*, Vp)

i=1 i=1
B urpe (1). Takoe pacnpesieneHe MOXKHO OCYLIECTBUTB, €C/IM YKaszaTh uncina 0 <a <1 u feR Takue,
YTO MEpBBIH MIPOK MOMYYMT 4YacTh f, = F(x’,y,) TapaHTUPOBAHHOTO CYMMApHOIO BbIMIPBHILA H
yacts @, = AD(x’,y,) rapaHTMPOBAHHOrO CYMMapPHOIO PHCKa, & BTOpoi urpok f, =(1—a)F(x",y,)
u @, =(1-B)D(x",y,) COOTBETCTBEHHO.
Bynem cumrats

[i(x,)>0 V(x,y)eXxY (i=1,2). N
Ecnu 8 (1) dynkuuu f,(x, y) (i = 1,2) HenpephiBHbL, a8 MHOKeCTBA X, , X, H Y — CYTh KOMNAKThI, TO
ycioBHe (7) BCeraa MOKHO OCYLUECTBHUTE, HCIIOJIB3Y A 3aMEHY

fL=f+M+1 (i=1,2),

rae M = max max ] fi(x, y)[ . ITpu Taxom npeoBpasosanun urpsi (1) k
i=1,2 {x,y)eXx

(02K {7 ) = A2+ M1 )

* v v (¥
CHUTYallMd X , pealud3ylollHe TapaHTUPOBAHHBIH CYMMAapHbBIH BBIMIPHII M FapaHTHPOBaHHbIH
CYyMMapHbIH DHCK, He H3MEHSTCS, TapaHTHpOBaHHblE Jeiexs B MpeobpaszoBaHHOH urpe Oyayr

}”—,* =f +M+1 (i=1,2), rapanTupoBaHHbiE PHCKH @, (i=1,2) ocraHyTCA TEMH e, YTO U B MIPe
(D).
26 BectHuk HOYpl'Y, Ne 10, 2011




Kydpsieyee K.H. Mo6oynbie nnamexu e 0GHO KOORepamueHoil Uuzpe ¢ y4emom PUcKoe

Yreepxaenne 1. ITpeanonoxum, aro ans urpsl (1) semosneHo ycnosue (7) U cymiecTByer rapa
(x",y,)e XxY, ans koropoit ®(x",y,)>0 n

me;(xF(xa Yp)=F (X7, ¥, (8)

min[F (X, p) -0 M =F(x",y,) - P(x", v, ); 9

rréax min £, yp)= [y, (=120 # j) (10)

min max q)j(upuz:y}’)zq)?[yP] (laJ=1a231¢]) (11)
u,.EX,.uI.G

J

Torna rapantuposatHsie genex f- =(f", f,) upuck @ =(P], D)) urpst (1) umeror Bug

j;‘ ZCL’F(X*,)’;}), ‘f; =(1*a)F(x'x7yl’)9 (12)
O = fO(x",y,), D;=(1-PP(x",y,), (13)
a BPP 6yner (x°, f7,®"), roe @ u  — moGbie MOCTOSHHBIE YHC/1a, YIOBIETBOPSAIOMIHE BKTIOUSHHAM:
O
F(x 9yP) F(x ayP)
0
ﬁe{l-— ®2EYP] ’ ®1Eyp] } (15)
O(x7,yp) O(x7,¥,)

Jdast Aoka3aTenbCcTBa JOCTATOYHO NPOBEPUTh, YTO s BekropoB f =(f,f,) w3 (12), (14) u

@ =(®;,P;) u3 (13), (15) seinosHens! TpeboBanns 1° 1 3° u3 onpenenenus 1. Ipu paccMorpennu xe
yka3aHHbIX TpeOOBaHHWIi cClieyeT UMEeTb B BHAY, 4YTO MOCTOSHHAas « [OJPKHA JOTOJHHUTENBHO
YIOBAETBOPATE yenoBuaM « €[0,1].

C yuerom oboznauenwuii w3 (10), (11) u [2]

F(, yp) = maxlfi(,3p) + o(u, 3,01 2

neX

2 max f(uvuzayp)"' max mmfz(ul:uzayp) f [yP]"'fz el (16)
X 26 zule
DO(x",y,) = mlﬂ[q) (0, yp)+ D, (u, yp)] <
< min max ®,(#,%,,y,)+ min max®,(%,u,,y,)=DO[y,]+DPy,] (17)
ulEX]nzG 2 UZE 21116 ;
Kpowme Toro, corstacHo (12) u (13),
2
F(x*,yp)=Zf,-(x*,yp)=aF(X',ypH(I"d)F(x*,yp)=f{'+f{, (18)
i=1
2
O(x",y,) =Y @,(x",y,)= O, y,)+ (1= BYP(x", y,) = D} + D, (19)

i=1
npu mobeix a =conste[0,1], fF=conste R, mosromy pais BceX TakMX «& U [ BBIINOJIHEHO

TpeGoBanue 1° onpenenenus 1.
Haxonen, ¢ yuetom (12)-(15)

* * f;[yp] * - 0
f; (ZF()C ’yP)zF(x',y,,)F(x 9yP) f; [yPL
fr=(-a)F(x"y,)=> 1-(1———————f2 Eyp] ) F(x",y,)= 1y,
F(x',yp)

O = fO(, ;)< @(;[y;])cboc )=y,
»Vp

* * ®(2)[yP]
D =(1- A)O(x", p,) | 1| 1-—2222d_
2 =(1=-P)P(x",y )<[ ( B0 y)
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T.6. KMeeT MecTo Tpebosanue 3° onpeneneHus 1, e TOABKO
O< -f;o[yl’] <1_ f;zo[yP] Sl (20)

S F(x,pp) F(x",y,)

~ CDQEyp] < CD?Eyp] ' an
D(x'yp) DX, yp)
YeraHoBuM CHpaBeAsIMBOCTE Henoukh HepaBeHcT (20). B camom aene, Bcnenacrsue (7), Oyner
L 1>0m F(x )= £(37,y,)+ fi(x", y,) > 0 1 nosromy
S F& v >0
Cpennee HepareHcTBO B (20)
Ll FGLye) - £y
F(xy,)  F(x' )
TaKKe uMeer mMecto, n6o F(x*,y,)>0 n, cormacuo (7) u (16) F(x",y,)~ £ 1y.12 £y, ]

[ocneanee Hepasenctso B (20) Buimonwusercs, Tak kak F(x',y,)>0 wu f[y,]>0. Hanee,

HepaseHCTBO (21) cnipaBeubo B ety P(x7,y,)>0 u (17).
3ameuanne 2. Cxema JokasaTenbcTBa YTBepkaeHus | mnosposser ocnabuth TpeboBanue (7),
3aMEHUB €ro JHUIL Ha YCJIOBHE

® 0 .
F(x 3yP)>O’ f; [yP]>O (’”152)3
TakK KaK BBITIOJJHEHHE UMEHHO 3THX HEPABCHCTB M MCIIOAB30BAJIOCHh B IOKA3ATC/ILCTBE YTBEPXKIACHUSA 1.
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SIDE PAYMENTS IN THE COOPERATIVE GAME WITH RISK

We consider cooperative games with side payments under uncertainly. We offer one way distribu-
tion Side Payments and Risk.
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