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OJIMTOIIOJIMHU: CJIYYal JMHEHHBIX (PYHKUHMH CIIPOCA U U3ePiKeK

Mrocyme O.M.

B kmacce nmuHEHHBIX QYHKIMI cripoca M H3IEpKeK (GHUpM HucclexyeTcss mpobieMa CTaTHYHOTO
paBHoBecusi KypHO ¢ MCITOIb30BaHIEM HEKOONEPATHBHBIX CTaTHYECKHX M CTPATErMYECKHX pedIeKCHBHBIX
UTP Pa3IMYHBIX MTOPSIIKOB. B cTaThe BBOMITCS: KOHIENINS KOHKYPEHTOCIIOCOOHOCTH (PMPMBI B PaBHOBECHU
KypHo mns n ¢upm; onpeneneHne NpeioIoKUTENbHbIX BapUaliii KaK MepBhIX MPOU3BOIHBIX OT (PyHKIMIA
noctossHHOH nproObLTH IlITakensbepra; v MOHATHE ITOCIEIOBATEIBHO-TPYIIIIOBOI'O MOPSIAKA B UI'PE /1 MIEPCOH.
AHaIM3UpyOTCs ¥ OTBepraroTcst 1oBozbl bpecHaxana (1981) o mporuBopeunBocTH npenonoxernii KypHo.
Teopemsr beprcrpoma n Bopuana (1985) u HoBmeka (1985) mpoBepsiroTcst ¢ HCIIONB30BaHUEM KOHIICIIINT
KOHKypeHTocnocoOHoctd ¢upM. IMomydeHo pemienue cratudHoOi 3anaud KypHO, HOKa3aHO, YTO pelleHue
ABJISIETCS. PaBHOBECHBIM 110 Hoaily, 1 npoBenieH aHanu3 cxoquMocTu K paBHoBecuto Kypro—Hama npoueccos
CTpAaTernuecKuX PeQIEKCUBHBIX WIP Pa3IMYHBIX IOPSIKOB. lccienoBaHWe CXOAMMOCTH IOKazayo: 1)
npouecc pedIeKCUBHBIX MIP  IOCIENOBATENBHOIO IIOPSAAKA CXOAUTCS, HE3aBUCUMO OT 4YHCIa
HEKOHKYPEHTOCITOCOOHBIX (GUpM; 2) ecinu 4ucio (upM Oonblne IBYX, TPOLECC HIP OTHOBPEMEHHOI'O
HOpSIIKA PACXOIUTCSA, @ MHA4e CXOOMTCH; 3) CXOIMMOCTb Ipoliecca Urp IOCIEA0BATENbHO-IPYIIIOBOIO
MOpsiIKa 3aBHCHT OT HAa4aJbHOTO BBHIOOpPAa (MPM M paclpeleNieHHs II0 TPYIaM KOHKYPEHTOCIIOCOOHBIX
(bupMm, TIporrecc MOXKET ObITh IUKINIECKAM I CXOIUTCS, UCKITIOUSHUEM SIBIISIETCS CIydai, Korjaa B TpyImax
He Oonee ABYX (UPM, U IPOLECC CXOAUTCS BCET/Ia.

BBenenune

B pabore 1838 r. A. O. Kypro [13] BnepBbie paccMOTpes aHATMTUYCCKUI MOAXOJ K
B3aUMOJCHCTBHIO (UPM, KOHKYPUPYIOIIMX OOBEMaMH BBIMyCKAa  HAa PBIHKE OIHOPOIHOM
nponykiuu. KypHO HcciaemoBal COCTOSHHE «CTaOWIBHOTO» (stabl) paBHOBecHs pBhIHKA, KOTIa
Kaxaas ¢upMa MaKCUMH3HPYET COOCTBEHHYIO MPHUOBUIb, Mpenrojaras, 4ro oObeM BBIyCKa
KOHKYPEHTOB «(UKCHPOBAH», M JPYTrUM (UPMaM HE BBITOJHO OTKIOHHUTHCS OT PABHOBECHS LIS
MOJYYCHUS «MTHOBEHHON HPUOBUIN», T. €., B COBPEMECHHBIX TEPMHHAX — CTATUYHOE PABHOBECHE
Ipu TONHOW WH(pOpPMANWW, WIM, B TCPMUHAX TEOPUU WIP, — HEKOAIUIMOOHHOE
(amexoomepatuBHoe) paBHOBecre KypHo—Hsma B cratmyeckoit urpe. KypHo paccMmaTpuBa
0000IIIeHHOE BhIpaKCHUE YOBIBAIOIIEH (DYHKITUM PHIHOYHOI'O CIIpoca M 00OOIICHHOE BBIPAKCHUE
(GyHKIMU u3AepKeK GUPM, BBLISINSS IVl aHAIU3a CUMMEMPUYHO20 PABHOBECHS CITy4an HYJIEBBIX
U HEHYJEBBIX, 00UHAKO8bIX npedenvhblx u3nepxkek. OH ToKa3al Ha mpuMepe IBYX (HUpPM, Kak
(GUPMBI pacCMaTPUBAIOT MPEANOJAracMblii BHIOOP KOHKYPEHTa U KOPPEKTHPYIOT COOCTBCHHBIH
BHIOOP B TMOMCKE PABHOBECHS, MCIIONB3Ys YCIOBHS MEPBOTO MOPSIKA®, a TAKKE MOKA3AI, HTO
M3MEHEeHHE yrcia GupM (TIPU OAMHAKOBBIX U3JCPIKKaX) MO3BOJIAET PACCMATPUBATH MOHOTIONHIO H
COBEPIICHHYI0 KOHKYPEHIIMIO KaK MpeIeibHbIe CIy4al paBHOBECHOW CTPYKTYpPBI pBIHKA

: ABTOp BbIpa)kaeT MCKPEHHIOK OJarogapHocTh A.T.H., mpodeccopy AneckepoBy @.T. u n.¢p-M.H., c.H.C.
Kykymkuny H. C. 3a nopnepxky TeMbl CTaThd U 3aMEUYaHUsl, CIOCOOCTBYIOIIHME YITYUIIEHHOMY U3JI0KEHHIO
MaTepuala, 3a KOTOPbIil aBTOP HECET OTBETCTBEHHOCTb.

? KypHO paccMaTpHBai yCJIOBHs TEPBOro MOPSAKA B BHIE KPHMBBIX HA IUIOCKOCTH OOBEMOB BBIMYCKA IBYX
¢upm. KpuBble npuHATO HasbiBaTh (yHKIMAMM peakuuu (reaction curve, reaction correspondence).
Wznoxenue nogxona KypHo Ha s3bike opurunaia u B nepesoge B.K. /Imurpuesa MoxHo Haiitu B [1].



onurononuu. Mneu, 3anoxkeHHble B ocCHOBaHUe noaxona KypHo, onpenennnu oTnpaBHYIO TOUYKY
WCCIIEJOBAaHUH B3aUMOJCHCTBHS (PMPM Ha OJIMTOMOJIMCTUYECKUX PHIHKAX.

Cyl1ecTByeT 3HaYUTENbHOE KOIMYECTBO TEOPETHYECKUX M NMPHUKIAIHBIX HCCIeI0BaHUN
OJIMT'ONIOJIMM B YCJIOBUSIX KOHKYPEHIIMM TI0 MOIHOCTH, OObEeMaM BBINYCKa, I[IEHaM WM
napamerpaM  audQepeHIHaM  OPOAYKTOB  INPU  OJHOKPAaTHOM  WJIM  ITOBTOPSIEMOM
B3aMMOJICHICTBUM,  OJHOBPEMEHHOM WM  IIOCIIE[OBATeIbHOM  BXoae (WM Xone),
CHUTHAJIM3UPOBAHUH, XUIIHUYECKOM [IEHOOOPa30BaHUU U JIPYTUX OCOOEHHOCTSX CTPATErH4ecKOoro
noBeieHuss pUpM, I/ie UCIONIB3YIOTCS METOIbl YCIOBHOW ONTUMM3aLMK U Teopun urp. OmHaxo
3araJku CTaTUYHOro paBHoBecus KypHo He pa3rajaHsl 10 KOHIIA.

Bo-nepBbIX, mpocTas, cTaBIIas XpPecTOMAaTUIHON Mozenab CHMMMETPUYHOTO PaBHOBECHS
KypHo mpu TMHEHHOM CIIpOce M OJJMHAKOBBIX, MTPOMOPIMOHAIBHBIX 00bEMY BBITyCKa U3JEPIKKAX
¢UpM ocTaBMIa HESICHOW JIOTHKY CBSI3U MEXIy mpeanocsuikod KypHo o ¢ukcupoBaHHOM
BBIMYCKE KOHKYPEHTOB M HAKIOHOM (YHKIMM peakuud (Ha30BeM ee MpoOJieMoii
MIPE/NOIOKUTENBHBIX BapHalyii). DTO IMOATBEPXKAAETCS NPHBEACHHBIMH HIDKE MaTepuallaMu
nyonukanuii 1981-2000 rr. B BEAYIIMX 3aNaHBIX )KypHaIaX U U3aTeNbCTBAX, I/Ie YTBEPIKAACTCS
TE3UC O HECOOTBETCTBUM IPENOCHUIOK WIIM «IIPOTUBOPEYMBOCTH» (inconsistency) paBHOBeCHs
Kypno [9, 10, 12, 19, 26 u ap.].

Bo-BTOpBIX, caM BOIpPOC CYIIECTBOBAHUS paBHOBecHs NpU KoHKypeHuuu KypHo He
TIOJTYYHUJI ellle ICHOTO SKOHOMHYECKOT0 UCTOIKOBaHUs [22 u Ap.].

B-tperpux, upes KypHO BBIABIEHUS paBHOBECHS IIyT€M ONTHMAJBHBIX OTKIMKOB
(baKTHYECKU WCIOJIB3yeTCs B TEOPUU WIP Pa3MUHBIX HAmpaBiieHWH. B pamkax kiaccudeckoi
teopun Helimana-MoprenmirepHa, Hanpumep, B paborax — [14, 17 u ap.], paccMaTpuBaroTcs
MIOBTOpSIEMblE TUHAMHYECKHE WIPhl. B pamkax Teopuu Xaoca KIO4eBOW cuutaercsi padora /[l
Panpa mo uccienoBaHHIO MPOLECCOB MOBTOPSAEMBIX CTATUYECKUX WIP Ha OTpE3Ke JOMYCTHUMBIX
OTKJIMKOB C OJHOBEpIIMHHOW (pyHKUMEH peakunu [24]. Pe3ynbTaThl HCCleNOBaHUA TEOPHU Xaoca
MOXXHO HaiTH, Hampumep, B padorax [20, 23 u ap.]. Taxke mosBUIOCH HOBOE HAmNpaBJICHHE -
Teopusi peprekcuBHBIX Urp [3], rIe MOUCK paBHOBECHSI pacCMaTpPHBAETCsl KaK MEHTAJIBHBIH, a He
IuHAMHu4Yeckuil mporecc. OnHAaKko mMpuMeHeHHe Pe(IEKCHBHBIX MIP M CPAaBHHUTEIBHBIA aHAJIH3
GIUANHUA  PASTUYHBIX MUNOE YNOPAOOUeHUs OMKIUKA N Uepokos Ha pasnogecue Kypno B
CTATHYECKOI HIpe, HACKONBKO MHE H3BECTHO, HE IPHBIICKIIHN ellle J0CTATOUHOr0 BHUMAHUS'. DTH
TPH BONPOCA PACCMATPUBAIOTCS B KOHTEKCTE HACTOSIIIEH CTaThU.

B crathe 1898r., mocesIeHHON NeTaabHOMY aHanu3y padotsl Kypuo, M. ®umrep Ha3Bad
aHaJIM3 OJIUTONONUU «OJECTSIMM M HABOAANIMM Ha pa3MBIIUICHUS, HO HE CBOOOJIHBIM OT
Cephe3HBIX BO3pakeHuit» [15]. B geranmpHoM aHanu3e pabotel KypHO OH, mpHU3HaBas
CHpaBeUIMBOCTh pe3yJbTaTa MpH YyCIoBHsAX KypHO, HaXxomwi, MO €ro MHEHHUIO, OIHMOKY B
npeAnocbulke noseeHus ¢upM: “OmulOka, KOTOPYIO MOXHO OOHApyXHTh B PacCyXICHUH,
HAaXOJMTCSI B JIOMYIIEHWH, YTO WHIMBHJ OyJeT NeHCTBOBATH IPU YCIOBUH, YTO BBITYCK €ro
KOHKYPEHTa — IOCTOSIHHBIH', M OyJIeT CTPeMHTHCS, TONBKO TAaK PEryiHpoBaTh COOCTBEHHbIH
BBINTYCK, 4YTOOBI 00ECHeYnTh HamOONbINyl0 NpuObLIL” [15]. dDumep cywurtam, 4YTO JOTHYHEE
paccMaTpUBaTh KOHKYDPCHIMIO LEHAMH M MOILIHOCTSIMH, Kak 5T0 caenan Dmksopr (1897)°.

3 Kykymxun [17 c. 107] cpaBHUBaeT BIMSHUE TOJNBKO ABYX THIIOB YIOPSIOYEHHS OTKIMKOB HA PE3YIIBTATHI
HOBTOPSEMBIX UI'P (OJHOBPEMEHHOI'0 U IIOCIEI0BATEIBHOr0), HO IIOAPOOHO HE aHAIU3UPYET 3Ty HpodIeMy.
* KypHO MCTIONB30Bas TePMHH «pUKCHPOBAHHBII», 4 He «IOCTOsHHBII: «Brnanenen (pupma) 1 He Moxer
BIIMATH NPsIMO Ha gukcayuio D2», D2 — Bbinyck BTOpoii upmsl B 3agade nyononun («Le propriétaire 1 ne
g)eut pas influer directement sur la fixation de D2», ut. mo moHorpaguu Jmurpuesa [1, ctp. 459].

Tam xe.



3aMeTuM, YTO HE TOJNBKO MPEACTABICHUS O KOHKYPEHLMHM IIyTeM W3MEHEHHS Pa3IMYHBbIX
YIIpaBJsIEMBIX MapaMeTpoB (00BEMOB, LIeH, MOIIHOCTEH U JIp.), HO U CaMO IOHSTHE PABHOBECHS B
HSKOHOMHYECKON TEOpUH (M TEOPHUU WIP), a TAKXKE JIOTHKA TOMCKA PaBHOBECHS HYKAAJIHCh B TOT
nepuo] B 0ojiee riyooKoM 000CHOBaHHH.

@OyHnaMeHTaIbHBIE OCHOBBI PAaBHOBECHS B DKOHOMHMYECKMX MOJENSAX ObUIM 3aJI0KEHBI
mo3xe. Bo-mepBhIx, B pe3ynbraTe MateMaTndeckux ucciaemoanuii I1. Bons (1904), JI. Bpayspa
(1910) u C. Kakyranu (1941) % okasaHsI BapUaHTHI, TaK Ha3bIBaeMoH, « TeopeMbl 0 HETIOABMKHOM
TOYKE», KOTOpasi YTBEPIKAAET, YTO OTOOpaskeHHe (HEelmpepbIBHOE WIIU TIONyHENPEPHIBHOE CBEPXY)
BBINYKJIOTO KOMIIAKTa B ce0s COJCPKUT, II0 KpailHell Mepe, OHy HEMOJBIKHYIO TOUKy. Bo-
BTOpBIX, B paMKax MaTeMaTHYECKOH TEOPUU BEPOSTHOCTEH U TEOPUH UTP (IIOCIEIHISI BBIIEIUIIACH
B CaMOCTOSTENBbHOW HampaBiieHHEe, MO-BHAMMOMY, B 1928r.) pe3ymbraThl (QyHIaMEHTaIbHBIX
uccinenoBanmii JI. Beprysmm, I1. Jlanmaca, . bopens, Jix. don Heiimana u O. Moprenmrepsa’ u
np. no3Bomwin co3nath k. @. Homy 3HakoByro paboTy MO HEKOONEpaTHBHOMY PaBHOBECHIO B
urpe n mepcor’ [21], a Takke TEOPEMy O CYIIECTBOBAHHH PABHOBECHS B CMEIIAHHBIX CTPATETHSX,
«I3BECTHBIE JI0KA3ATENHCTBA KOTOPOl ONAPAIOTCS HA TEOPEMBI O HEMOIBHKHOM TOUKES *.

OpHako YHNOMSHYTBIE TEOpEMbl HE BCErJa ONPENeNsIOT — ajJrOpUTMBI  ITOHCKa
HEMOJBIKHBIX TOYEK, a TaKKe He YYUTBHIBAIOT BIIMSHUS DKOHOMHYECKMX OTpPaHUYCHUI Ha
paBHOBECHE, HalpuUMeEp, TaKHX KaK HEOTPHUIATEIbHOCTh OObEMa BBIIMYCKAa (UPMBI, IEHBI HIH
npuObi. [lo3TOMy B JKOHOMHYECKOW TEOpPHM 3HAYMTENBHYIO PpOJIb WrPaloT IpPEIMETHBIC
HCCIIe0BaHus Mojienelt, B T. 4., Monenu KypHo.

CyiecTByeT psia padoT, Iie onpeaeicHHbIC TPeOOBaHUA K CBOUCTBAM (DYHKIMH CIIPOCa U
(OMMHAKOBBIX WJIM PA3JIMYHBIX) HM3IEPKEK (GUPM (QOPMYIUPYIOTCS KaK HeobXooumwvie YCI08Us.
paBHoBecus B Mozenu Kypno. Ilpu ananmse onpeneneHHOro Kiacca Mopened (Hampumep, B
Kjacce JIMHEWHBIX  (YHKUUWHA) 1MOJ00HBIE TpeOOBaHUS MOXHO paccMaTpuBaTh  Kak
napamerpuueckue orpanndeHus. [1Inpoko n3BeCTHOI U 4acTO IMTHPYEMOIA siBisieTcs: padoTa 1985
r. B. HoBmeka [22], rme OH KPUTHKYeT HEOOXOIHMMBIC YCJIOBHS TEOPEM CYIICCTBOBAHHUS
paBHoBecuss KypHo B paborax M. Maxk—Manyca u @®. Cumaposcku u C. SkoBuma. Hosiiek
00OCHOBBIBAET YTOYHEHHWE HEOOXOAWMBIX YCIIOBUH CYIIECTBOBaHMS paBHOBecHs 7 (UPM B
Teopeme 3 [22], omHAKO HEOOXOAMMEBIC YCIOBHS 3TOW TEOPEMBI HE SBJISIFOTCS MOJHBIMH, Kak OymeT
MIOKa3aHo.

OCHOBHO# II€JIbI0 HACTOSIIIEH CTaThU SIBJISETCS pelieHune 3aaaun KypHo B cratuueckoi
MOCTaHOBKE, aHAJIU3 NPeOnoL0dCUmenbHbIX éapuayuil B moaxoae KypHo u Bo3MOXHOCTE#H moucka
CTaTUYHOTO PABHOBECHS C HCIOJIb30BAHUEM CTPATETHUECKHX PE(ICKCUBHBIX WIp IS CIydas
JIMHEHHOTO CIIpOca U JIMHEHHBIX H3JepkeK. B oTiamume oT ciaydas GpyHKOMH cnpoca U U3AEpIKeK

% Iur. mo M3manmIO [2]. Tam >xe MOXXHO HaWTH CCBUIKHM Ha TepeBoxsl pador X. Hukaitmo (1972) m M.
Warpunnuraropa (1975), u3nararommx 3T1 MOAXOIbI.

" Wmerorcss B BUAy TeMmsl wHccnenoBammii: momens «C.IlerepOyprexuit mapanoxcy» Bepuymmn (1732);
NpuHIMIEL onTuManbHocTH Jlammaca (1814); marpuuHble Wrpel M YacTHBIE TEOPEMBI CYIIECTBOBAHMS
paBHOBecHsl B CMEIIAHHBIX crparerusx bopens (1921); ocHoBaHusi coBpeMeHHOW Teopuu urp Heiimana
(1928); Teopus urp Hetimana n Moprenmrepna (1944) (ur. mo matepuanam craten H.H. Bopo6seBa «Urp
Teopus» B [2]).

Hom 3ammrin moktopekyro muccepramuio B 1950 1., a B 1994 1. momyumin HOOENEBCKYIO NPEMHIO 3a
[TMOHEPCKHE MCCIIeJOBAaHUS HEKOOIIEPaTHBHOIO paBHOBECHs B Teopuu Urp. Ero paGoTel ocTynHbI Ha caiite
http://math.claremontmckenna.edu/moneill/Math 188/papers/default.htm, Texcr auccepraumu MOXXHO HAWTH
Ha caiite [IpUHCTOHCKOrO yHHBEpCHUTETA.

? [lur. o matepuanaM crarbu E.b. SIHoBckoil «Hbama Teopemar B [2].




001I1ero Buja, KOrjaa BO3HUKAET MpobiieMa MOMCKa HEMOABHKHBIX TOYEK, 3/IECh CYIIECTBOBAHHE U
eIMHCTBEHHOCTh PABHOBECHS JOKA3BIBAIOTCS HEMOCPEACTBEHHO METOMAMH JTIMHEHHOW anreOphl, U
BHUMaHHE OOpalIeHO Ha TPOOIEMbI KOHKYPEHTOCIIOCOOHOCTH (HPM, CBOWCTBA CTATHYHOIO
paBHOBeCHS M aJEKBATHOCTh Ipolecca pediuekcud. B ycmoBusIx TOMHONW wuH(opMaImu
cmamuunas TIOCTAHOBKA 3a[a4dl COOTBETCTBYET B TEPMUHAX TEOPHH HIP CHAMUYECKOU WIPe
(meokmaccuyeckuii momxon). CraTWdHas TIOCTAHOBKA HMMeEET NPUKIAJHOC 3HAUYCHHE, KOrja
KOHBIOHKTYpa pBbIHKAa (CPOC W W3JACPXKKA (UPM) B OYEPETHOM TEPHOAE MEHSETCs
MaJonpe/icka3yeMbiM ~ 00pa3oM, 4YTO XapaKTepHO Ui  OBICTPOTEKYIIHMX OKOHOMHYECKHX,
TepPEXOHBIX MPOLEccoB' . BiiroueHne B Moenb (GUKCHPOBAHHBIX M3JEPKEK (HPM MO3BONAET
paccMOoTpeTh HE TONBKO BOIMPOC O KOHKYPEHTOCIIOCOOHOCTH, HO TaKKe BOIMPOC 00 YOBITOUHOCTH
KOHKYPEHTOCHOCOOHBIX (hupM. PemieHne Bompoca yOBITOYHOCTH (UPM B CTATHYHOMN MOCTAHOBKE
3aJa4d  BBIXOOUT 3a paMKH HEOKIACCHYECKOW Teopud U TpebyeT  MpUBIICUCHUSI
HHCTHUTYIMOHAJIBHOTO MMOAX0Ma, Korga (UPMBI MOTYT PYKOBOJACTBOBATBHCS OIPECTICHHBIMH
HOpPMaMH TOBEJCHHS M BBHIOMpATh B KAueCTBE HCXOHa HIPhl HE «HEMOABIKHYIO» TOUKY
paBHOBecHs, a «(hOKaIbHYIO TOYKY», KOTOpas 6e3 mpeBapuTeNbHBIX COTJIalIeHHi obecneunBaeTt
Oonee npuBnekarenbHbIi [lapero-ontiuMyM aist Becex GUpM.

Crparternueckie pe(aeKCHBHBIC WTPbI MO3BOJAIOT (cheays 3a KypHO) Hcmonb30BaTh
MEHTAJIbHBIC TIPOIIECCHI TIOMCKA PEIICHUH, TPHUBOJAIINE K PABHOBECHIO CTATHYECKOW WIPHI.
DOpMANEHO MHOKECTBO JIHMHAMHUUYECKHX MIP CONEPKUT pedIeKCHUBHBIC HIPHI', MOTOMY
pe3yabTaThl MOTYT MPEACTABIATH HMHTEPEC Ui CPaBHEHHS C WCCICTOBAHUSIMH HEKOTOPBIX
JUHAMAYECKUX Hrp. OCOOEHHOCTh PE(ICKCHBHBIX CTPATETHYCCKHX WIP COCTOMT B TOM, YTO
KaXkgas (upMa Mrpaet ¢ (paHTOMHBIMH UIPOKAMH'> HA OCHOBE SMIATHH, T.C. PAZMBLUIACH O
HAWITYYIIeM COOCTBEHHOM BBIOOpE, C YIETOM HAWIYUIINX OTKIMKOB OCTANBHBIX KOHKYPCHTOB.
PediexcuBHbIe pa3MblnuieHus GUPM 3aKIHOYAIOTCA B MPUMEHEHHH (OPMYJIbBI: €CIH KaKAbId W3
KOHKYPEHTOB [IOTaJbIBAETCS, YTO XOTAT BBIOPATH €ro COMEPHHUKH, TO KakuM OyJeT  ero
HAWITYYIIHA OTKJIMK (peakiusi), U OTKIMK Ha OTKIHKH U T.A. B pamkax momxona pedieKCHBHBIX
UTP MOXXHO PaCcCMOTPETh IMPOOJEMY BIHUSHHS HOCIE008AMeNbHO—EPYNN06020 NOpsoKa BbIOOpa
(XOmOB) HWIPOKOB, TO €CTh MPABHJ HUIPbl, OTIHYHBIX OT T[OBTOPSEMBIX CTATHYCCKHX HITH
MOCIIE/IOBATENBHBIX UTP, U TOJ00HBIC MPABUIIA MOT'YT HMETh MPUKIIATHOC 3HAYCHHE.

3ajaya HAXOMUTCS HA CTHIKE TEOPHH OTPACIEBBIX PHIHKOB M TEOPHH WIP, U TpeOyeT
COOTBETCTBHS TepMHUHOB. HekoomepaTuBHOe B3auMojeicTBhe (KOHKYypeHIs) (GUpM Ha pPhIHKE
paccMaTpHuBaeTCs Kak cTaTHdeckas OECKOATUIIMOHHAS Urpa, a GUPMBI — KaKk UTPOKU. XOJ HIPOKa

" B cramse npearnonaraercs, GUPMbI MMOTYYaroT MOJHYI0 HHOOPMAIMIO O KOHBIOHKTYPE PBIHKA TOJIBKO
IOCJIe BXOJa Ha PBIHOK, KOrja (hMKCHUpOBaHHBIE 3aTpathl, Hampumep, Ha HVP, nuieH3un, WHBECTUIMHU B
crieru(UUecKue aKTUBBI, NpEeIBAPUTEIBHBIA cOOp MH(pOpMAIUK O KOHBIOHKTYpPE pPBIHKA M 3aKIIOUYEHHE
KOHTPAKTOB (4TO, B II€JIOM, MOXXHO PAacCMaTpHBaTh KaK IUIATy 32 BXOJ) Y)Ke c/iesiaHbl. BO3MOXKHBI pa3inaHble
BapHaHThI CONIEP)KATENBHON TPAKTOBKU (PUKCUPOBAHHBIX M3JIEPIKEK, B TOM YHCIIE KaK TPAHCAKINOHHBIX, T.C.
MIPUBJICUYCHNE HHCTUTYLIMOHAIBHOTO MOAXO0/a.

" ITpu 5TOM MOMEHTBI BPEMEHH COOTBETCTBYIOT IIaraM peiieKCHy. B TUHAMIYECKHX MOBTOPAEMBIX HIPax
MOKHO OBLIIO OBl aHAJIM3MPOBAThH KapTEIFHOE PaBHOBECHE, HAIIPHMeEP, CPABHHUBAs TMCKOHTHPOBAHHBIH MTOTOK
TUIATEXKEH NP CTPATETUSIX «KOOIIEPUPOBATHCS B KAPTEIHHOM PAaBHOBECUI» MIIH «OTKIOHUTHCS U BEPHYTHCS K
paBHoBecuto Hamay. Eciu nepBast cymMMa JOMUHHpYET, TO KapTellbHOE paBHOBECHE cylecTByeT. OnHako B
CTaTUYECKOW W pPEeJeBaHTHOM pPe(IICKCHBHOW WIpe AWCKOHTUPOBAaHHE IUIATeXEH He HMEeeT CMbICHa, W
JIOCTVDKEHHE KapTENbHOTO PABHOBECHSI MOXKET OCHOBBIBATBCS Ha JPYrMX YCIOBHSX (OHpenesieMbIX
MO/IXOJIaMU HHCTUTYIUOHAIBHON SKOHOMHUKH).

2 Cm, Hanpumep, [3].



coBmazaer ¢ (YUCTOHM) cTpaTerMedl W HKBUBAJIEHTEH BBHIOOPY QupMON o00beMa BBITYCKA.
[MnatexxHass QyHKIUS B CTaTUUECKOH WIpe ONpenenseT NPUOBLIb-BBIMTPHIN (MM yOBITOK-
npourpsl). B pediekcuBHOI urpe paccMaTprBaeTcsi TONBKO CXOAUMOCTD (MIIM HECXOJUMOCTh )
OTKJIMKOB K OINPEJETICHHOMY aTTPaKTOpy, KOTOPBIH aHAIN3UPYETCS Ha COOTBETCTBHUE C PELICHUEM
CTaTHUYECKOM UTpPHI (TUIATEXKHU HE PACCMATPUBAIOTCS).

B 1.1 paccmarpuBaroTcst MpeaoChbUIKA MOJETH CTaTUYECKOW Urphl, IOCTAaHOBKA 3a/1a41
KOHKypeHIMH 7 GUPM € DPasIU4YHBIMH  JIMHEWHBIMH  W3JEP)KKaMH,  YCIIOBHSA
KOHKYPEHTOCIIOCOOHOCTH M 0e3yOBITOYHOCTH (PUPM, U MHCTPYMEHTHl aHajlu3a pPaBHOBECHS B
YCIOBHSAX  HEOINPEAEICHHOCTH BBIOOpA KOHKYPEHTOB: KpHUBBIE ITOCTOSHHOW  HPUOBLIH
[lrakensOepra, ux HNPOU3BOAHBIE, KaK (DYHKIMU ApeononodicumenvHulx eapuayuii 1 (QyHKIUHN
peakuuu (Ha CyMMY IpeArojiaraeMblX OOBEMOB BBITyCKa KOHKYypeHTOB). B m. 2 — mpoOnema
MIPE/NOIOKUTENBHBIX Bapualyii U «IPOTUBOPEUUBOCTIY» Tpeanockiiok Kypro. B m.3 — Teopema
PaBHOBECHS M aHAJIN3 PABHOBECHUS C TOUKU 3pEHHS HEOKJIACCHYECKOrO M MHCTHTYLMOHAIBLHOT O
MoJX0/10B, TeopeMbl beprctpoma u Bopuana [6] u HoBmeka [22]. B n. 4 — BiausaHue nopsaxa
OINITUMAJBHBIX OTKIMKOB B pe(IeKCMBHOW urpe n (uUpM Ha CXOAMMOCTh K CTaTHYECKOMY
PaBHOBECHIO.

ITocranoBka 3aauM craTu4eckoi urpsl KypHo

Kpamxuit nepeuens npednocviiiok mooenu cmamuiecKkoii uzpul

1) Jluneiinble pyHKINU PHIHOYHOTO CIIPOCA U MOJHBIX HW3AEPIKEK 1 PUpM;

2) OnmHOPOTHOCTD MPOIYKITHH;

3) KoukypeHuust o0beMaMH BBITYCKa;

4) EnwunHas pelHOYHAs 1IeHa;

5) OrtcyrcTBHE OrpaHUYeHNH MOITHOCTH (pupM;

6) OTcyTcTBHE KOAIIUIINH;

7) Maxkcumuzanust mpuObLIH Kax10i GupMoi;

8) Tlomnas urdopmanust 1o 1m.1);

9) CoBepiieHHOE 3HAHUE WU PallMOHATIbHBIE OXKUIAHUs (PUPM OTHOCUTEIBHO M. 2) — §).

OcHoBHBIE (OPMYITBI, OSICHEHHE TPEIIIOCHUIOK U TIOBEICHUST (PUPM NPUBOASTCS HIDKE.
Konvionkmypa pvinka

PaccmaTpuBaeTcss phIHOK OIHOPOIHOTO TPOAYKTA, TAE CIIPOC OIpEIeieH JMHEHHON

¢dyHK1Mel (o0paTHON (QYHKIMEH crpoca B 3aBUCHMOCTH OT COBOKYITHOT'O BBIITYCKa # (PUPM):

O P@Q)=a-b-Q.

Ha pbIHKE NPUCYTCTBYIOT (MPMBI, KOHKYpHpYIOIIME O00BEMaMHU BBIIYCKa OIHOPOIHOM
NPOAYKIUH. YCIOBHS KOHKYPEHIMH TaKOBBI, 4YTO Kaxjaas u3 (UPM HE3aBUCHMO W
KOH(QUICHIIMAIILHO NpemiaraeT AyKIHoHepy (Ha3zoBeM ero AykunuoHepoM KypHO) mponmaTh
MIPOU3BEACHHBIA €10 BBHITYCK ¢; 10 €IUHOW PHIHOYHOH IieHe. CYHMTaeTcs, 4TO €ClId CyMMapHbIH
00bEeM TIpeBhIIIaeT eMKOCTh phIHKA (O > a/b) GUPMBI HECYT MOTEPH B 00BEME MOJTHBIX U3JIEPHKEK.
[NonHble H3EPKKN PUPM UMEIOT BHI;

@  TC(q)=c,-q+F, i=1,2,..n,
r7Ie g; — 00beM BBIMYCKa; ¢;— MPEACIbHBIC H3NCPKKHU; F; — QUKCHPOBaHHBIC U3IACPIKKH (DUPMEI i.

AYKIIMOHEp OmnpeeNnsieT PhIHOYHYIO IeHY B COOTBeTCTBUHM C (1), MCXOAS M3 CYMMBI
00bemMoB Bbiycka pupm: O = Y ¢g;. KOHBIOHKTYpa phIHKa OIpe/eNsieTcs apaMeTpamMu Cripoca



u3ZiepKeK GUpM, a TakKe YHCIOM KOHKypuUpyooummx ¢upM, u 3Ta HHpOpMAIHMs MOIHOCTHIO
JIOCTYITHA BCEM (HpMaM IpH «BXOJIe» Ha PHIHOK JI0 MOJA4H 3asBOK AYKIIHOHEDY.
Ocobennocmu maxkcumuzayuu npudsliu pupmamu é mooenu Kypno

@®upMBbl palMOHATBHBI B TOM CMBICHIE, 4YTO HCIIONB3YIOT TMOJNHYI0 WH(OpMAIUIo O
KOHBIOHKTYPE PBIHKA M HE TOJHKO 3HAIOT BCE YCIIOBHSI OKPYXKEHUsI, HO 3HAIOT, YTO Bce (PUPMBI 00
3TOM 3HAKOT M MCIONB3YIOT 3TO JUIi MAKCHMM3aIMHM cOOCTBEHHON mpubbutn'’. Kakmas (upma
MaKCHMHU3UPYET MPUOBLIb IIPH OTCYTCTBUH (SIBHBIX) COTJIAlIeHNni 00 00beMe BhIITycKa (KOaTHIIHE)
W OrpaHUYeHHH MOIIHOCTH. PhIHOYHAs IleHa W MpHObUIL (UPMBI C HOMEPOM [ 3aBHCHUT OT

HEU3BCCTHOI'O CyMMapHOIro o0beMa BBIITYCKa KOHKYPCHTOB q:. = Z qj = Q - qi . HOSTOMy MBI
i#]

AHAJIM3UPYEM IIOBCJICHHE (1)I/IpM B YCIOBHAX HEU3BECTHBLIX, OXHUAACMbBIX 3HAYEHHUI BBIITYCKa

KOHKYPEHTOB W YpPOBHA HpI/I6I>IJ'II/I, KOTOPbIC MApKUPYIOTCA BCPXHUM HHIACKCOM «eée». HpI/I6LIJ'H>

(l)I/IpMI)I I MpUBECJCHA K TCXHUYCCKU yI[OGHOMy BULOY:

3) ﬂie:(a_b'(qz""q:)_ci)'qi_E':b'(Qci_(qz""qfi))'qz'_E"

a—c¢;
rac Qci =—=5L — o0beM COBCPUICHHO KOHKYPEHTHOI'O BBIIIYCKa IpU HeHOOGpaSOBaHI/II/I 10

b

TIpEe/INIbHBIM U3JIEP)KKaM P = ¢;, Ha3bIBae€MBbIil «COBEPIIEHHO KOHKYPEHTHBIH 00beM (DUPMBI i».

ToxnecTBeHHOE MpeoOpa3oBaHUE BBIpAXKEHUs MPUOBLIH (3) IMO3BOJSIET BHIPA3UTh CBS3b
(oxumaeMoro) BBITYCKa KOHKYPEHTOB U (YIpPaBisieMOro) cOOCTBEHHOrO BBINTycKa (UPMBL OTa
CBs3b 0000mIaeT musd ciaydas n  (GUPM TOPEACTABICHUE  KPUBLIX NOCMOSHHOU NpudbLiu
Imakenvbepea " Ha criemudUIecKuX «IUTOCKOCTAXY {g;, ¢%,}:

ni+F
“4) q5=0,—q——,
bq

rae I1,° = m;°+F; — BajnoBas npuObLIb, TO €CTh, IPUObLIL 6e3 yuera (HUKCHPOBAHHBIX U3IEPIKEK.

Kpugsie IlItakensbepra (4) — 310 sxsusarenm yeneou Qynxyuu npudoliu GUPMBI i B
YCIOBHSAX HEOINPENEJICHHOCTH BBIMTyCKa KOHKYpEeHTOB. CHUTyalis HEOIpeAelIeHHOCTH Tpeldyer
MIPEANOIKEHH O TIOBEICHUH (PUpPM.
Ilosedenue pupm 6 cmamuyeckoit uzpe

Pemennst ¢upMbl paccMaTpuBarOTCSi B N-MEPHOM MPOCTPAHCTBE BBIMYCKa (UPM,
MAaJIOJIOCTYITHOM TpadHyYecKoil MHTeprpeTanuu Bbioopa. OpHaKo, 3aqaBas pa3iMyHble 3HAYCHUS
napamerpa IMpUObUTH, MOXXHO PaccMOTPETh O0OOIIEHUE KapThl KPHUBBIX ITOCTOSHHOW NPUOBLIH
IrakensOepra st GUPMBIL i, Iie MPEACTABICHbI BCE BO3MOXKHBIE COUYETAHMSI CYMMBI BBITYCKa
KOHKYPEHTOB U (UpPMBI i, Hanmpumep, Ha puc. 1, rae kpusbie lllTakensbepra MapKHpOBaHBI

i

" Obuiee 3HaHME O parMOHATLHOCTH (GHUPM GyleM Ha3bIBaTh «COBEPUICHHBIM 3HAHHEM)» B OTJIMUHME OT
«COBEpLICHHOH MH(OPMAIMIy», IPUMEHAEMOI K 3HAHUIO IIPEABICTOPUM UIPbI B JMHAMUYECKUX UTpPax.

1 lIrakens6epr [25] cunran (B nporuBononoxkuocts beprpany [7] u @umepy[15]), uTo 1pu OTHOPOAHBIX
NPOLYKTAaX YeHo6ds KOHKYPEHLHUs HEBOSMOXKHA, M pa3paborain Uil aHalM3a KOHKYPEHLHMH IO 00bemam
¢upm dyononuu rpaduUecKuii METOI aHaIM3a KPHUBBIX IOCTOSHHOW MPUOBLIHM (M30MPOQHT) HA INIOCKOCTH
00beMoB BblIycka ¢pupM. OH paccMaTpUBall TUIIBI TOBEIECHUS (QUPM (WIHIEP» U «II0CIESIO0BATENbY, U CUUTAI,
4YTO B Cllyda€ CHMMETPUYHBIX THIIOB PABHOBECHE HEBO3MOXKHO. MBI paccMaTpHBaeM IOBEICHYECKHE
HPEJIIOCHUIKH (PUPM OJIMTONONIMH BHE 3THX TuIoB IlTakensoepra.



3HAYCHHMAMHY HPHOBUTH GUPMBI i TIPH HY/IEBBIX GUKCHPOBAHHBIX m3zepxkkax Fj. Ecmu F; > 0, To
xapakrep KpuBbix lllTakenmpOepra He H3MEHsETCS, HO MapKUPOBKAa KPHBBIX yMEHBINAETCS Ha
BENNYMHY (PUKCUPOBAaHHBIX M3/EpKeK F;.

2,0 1

1,5 1

—-0,50
—— 0,00
2,00
— 1,00
——0,50

S— OTIT. CTparerun

OskumaeMbiii 00beM KOHKYPEHTOB
°©
L

0 0,5 1 1,5 2

O0beM BhITycka (GUPMBI

Puc. 1. Kapra xpuBbix nocrossHHoi npubsuin llrakensdepra 1 COBOKYITHOCTD cTpaTeruid GUpMbI Ipu
HEOIIpeJIe]ICHHOCTH BbIOOpa 00beMa BhlITycka KOHKYpeHTOB. [Tapamerpst Mmopenu: a=10; b=4, ¢=2, F=0.

W3 ananmu3a kapThl KPUBBIX MOCTOSHHON NPUOBUIM (PUPMBI i ClienyeT, YTO NpU o0beMe
BBIIIYCKA KOHKYPEHTOB, IPEBBINIAIONIEM «COBEPUICHHO KOHKYPEHTHBIH o0beM» (¢°; > Q.),
OXXHIAeMBbIi ypOBEHb BaJOBOW NPUObLIM (UPMBI i OyaeT OTpHLATEIbHBIM, U HE CIEAYeT
y4acTtBoBaTh B KoHKypenuuu (¢; = 0). Ilpu ycnoBusix ¢°; < Q, W OTCYICTBUM OrpPaHUYECHUI
MOIIHOCTH sl (PMKCHPOBAHHOTO (3apaHee HEM3BECTHOr0) BBHIMYyCKa KOHKYPEHTOB  (upma
MOJIYYUT MaKCHUMAJIbHBIN ypOBEHb MPUOBLIM, €CIM BBIOEPET COOCTBEHHBIH O0BEM ¢; B TOYKE
kacanus kpuBoi [lItakens6epra ropusoHTamm ¢°.

Takum 00pa3zoM, ONpeneseHo KOMITAKTHOE MHOXECTBO JIOIYCTUMBIX CTPATeTHil (X0/0B)
kaxaoi dupmel i g; € [0, O,] € R', ¥ (eciau OHO CyIIECTBYeT) KOMIIAKTHOE MHOXKECTBO
PABHOBECHBIX MCXOJIOB CTATHUECKOM HIPHI B R”' ¢ COOTBETCTBYIOIMMY TLIaTeXKaMH cornacHo (3).

Ilpu usmeHenuu q°; B unTepBajie ¢°; < Q. TOUYKH KAaCaHUs ONPENENAIOTCS YCIOBUEM
paBeHCTBa HYII0 INpou3BogHOM kpuBoi IllTakensOepra, wim ycnoguem — Hynegvix
npeonoaoxcumenbhuix eapuayuii Kypo:

15 "
Banosas HpI/I6BIJ'IB IZ IIOJIOKUTEJIbHA, €CJIM IIPEACIIbHbIC H3JACPKKHU MEHBLIIC PBIHOYHOU IICHBI. HpI/I

nonodicumensroll BanoBoid npuObun kpuble IlltakensOepra: 1) BorHyrtsle, 2) omHOMOIAJbHBIE, 3) depe3
KaXIyl0 TOYKY MOXXHO HPOBECTH TOJBKO ONHY KpHBYIO, 4) WeM MeHblle mnapamerp [I;, TeM BbIIIe
pacroyio)keHa KpuBas, 5) ¢ yMEHbIICHHEM IapameTpa /1; 3HaueHne MoJpl yobiBaeT. [Ipu HyleBoM 3HaYeHUH
I1; xpuBas lllrakensOepra sBIsieTCs JIMHEHHOMN, a IPH OTPULIATENILHOM — BBIITYKJIOW M HE UMEET SKCTpeMyMa
(puc. 1). lokazaTenbCcTBa 3TUX CBOMCTB MOT'YT OBITH ITOIYYEHBI METOJAMU MaTeMaTHUECKOTo aHaImu3a u3 (4).



dq’, n; +F,
dq.

1

)

Vpasuenue (5) 3a1aeT CBI3b ONTUMAIBHOTO BBINYCKa M IPUOBUIH IIPU YCIIOBHH ¢ = ¢°.;:
e _ 2
(6) w; =bq; —F..
B maremarnueckoil (opme NpUBENEHHBIE BBIIIE PACCyXICHHUS (UPMBI (KIIPOU3BOAUTH
WiIn HE NPOU3BOAWTHL, W €CJIHW INPOU3BOJUTH, TO «KAKUM 06pa30M») MOoryr 6I)ITI) ITOJTYYCHBI

MOACTaHOBKOH (6) B BBIpaxkeHHe NMpHObUIM (3), YTO JAeT NMPOU3BEICHHE JBYX COMHOXKHTEINEH
PaBHBIX HYJIIO, U ONPEEISIET MOMHYI0 (PYHKIMIO peakuuu (Uit KaXIoro 7).

M (Qei=24;—9%)¢;=0.

[epBoe U3 NBYX BBIpAKEHHH MOXET OBITH MOJYYEHO M3 YCJIOBHH MEPBOrO MopsaKa (cM.
Hwke (8)). «IIpou3BomUTH» - O3HAYAECT PABEHCTBO HYIIO MEPBOro coMHOXutens (7) mpwu
oxupanusx q°; < Q., rae 00beM BBIMyCKa GUPMBI 3aBUCUT OT ()YHKIUK peakuun q; = (Q.— q.°)/2.
«He npousBomutey o3Haudaer g; = 0, MO3TOMY, IPOU3BOAHAS TTOJHOM (YHKIMU PEaKIMUd HMEET
HEYCTPAHUMBIN paspbiB B TOUKE ¢.;° = Q..

2. IIpoGyiema npeanoI0KUTeIbLHBIX BAPHAIUH M «IIPOTHBOPEYHBOCTH
npeanocblL10k» KypHo

IIpeononoscumenvhole éapuayuu 6 3a0aue KOHKypeHUuu pupm onuzonoauu

3ameuanne Dwurinepa, KpUTHKYIOIIEro mpeanoiokenne KypHo o QukcupoBaHHOM
BBIIIYCKE KOHKYPEHTOB [15], (hakTUUeCKHM HATaJKWBAacT HAa IUIOAOTBOPHYIO MBICIh —
aHAJM3UPOBATh IMPEAIOJIOKUTEIbHBIE BapHallMi BBITyCKAa KOHKYpeHTOB. B pabGore 1924 r. A.
Boynu [8] mist cummempuunoeo ciyuas oOunakosvlx @pupm BBEI B OOpaIICHUE IMPEICTABICHUS
(beliefs) OTHOCHTENBHO MPEIMONOKUTEIBHBIX BapHALHiA'® BBITYCKA KOHKYPEHTOB, KaK HEKHE
KOHCMAanmal.

B paccmorpenHoif moctaHoBke 3anauyd KypHO yciIoBHsI MEpBOro MOpsAKa C Y4ETOM
MIPEIONIOKUTEILHBIX BapHaIliii UMCIOT BUL:
dn! dq’,

L=b| Q. -2q,-¢5— g, | =0

dq, dg,

1

®)

[lombiTKa aHaNM3a nep8oobpaszHoll TPEIIONOKUTEIFHBIX BapualMid B 0000IICHHON
¢opme B pabore 1981 r. k. JleiitHepa [18] mpuBena k 3aKIIOYCHHIO O MHOKECTBEHHOCTH
«JIOKQJIBHBIX TIPEANOJIOKUTEIbHBIX pPAaBHOBECUH» 0€3 OOBSCHEHHH HKOHOMHYECKOTO CMBICIA
nogoOHOro pa3HooOpasus. Ha Hamr B3rIs, MHOXECTBEHHOCTh ITONOOHBIX «PAaBHOBECHI»
HAIlOMUHAET CHUTYallMI0 PacuMCTKU pbiHKa (market clearing) B ycnmoBusiX, Tak Ha3bIBa€MOM,
«HAPOIHOI TEOPEeMbI», KOIJa NPU COBIAICHHH ONpPEICTCHHBIX («PALMOHANBHBIXY' ') OKUIAHUIA
BbIOOpa KOHKYPEHTOB IOCTYITHO IIMPOKOE MHOXXECTBO «PaBHOBECHH», M IpolieMa COCTOUT
moavko B o00CHOBaHHMM ToBeaeHus ¢upM. [IpeacTaBieHne o NpENIONOKUTEIBHBIX BapHaIHIX
Kak o0 koncmanmax B padorax 1983 r. boiiepa u Mopo [5] u Anbda [26] mopoauiio myTaHuiy

1 . o e

S Tepmun «pemonoKuTeTbHBIE BapHaluy (conjectural variation) Geim BBeeH moszke P. Mpumem B
pabote 1933 1. [16].

' B nazpanum crateu Jleiirhepa [ 18] CII0BO «PaIHOHANBHBIN B3STO B KABBIUKL



MPE/ANOJIOKUTENBHBIX ~Bapualiii € HAaKIOHOM (YHKOMM peakuuu. KpaiHIO MO3UIHI0
OTHOCHUTEJILHO TIPOOJIEMBI MPEAIONIOKUTENFHBIX Bapuanuii 3ausutd bpecnaxan [9, 10] u Komasen
[12], cuuraromue npeanonoxenus KypHo MpoTUBOpEYUBBIMU.

Kak yxe ormewanoch, mepBooOpa3HyI UIi CyMMBI MNpPEANOIOKUTEIbHBIX BapHaldi
MOXHO OIPEAEINTh W3 ypaBHEHUs NMpUObLIH (3), cuMTas BENIWYMHY MPUOBUTH MapameTpoM st
nocTpoeHusi KapThl KpuBbix lllTakensOepra W aHamu3a (QOKAIBHBIX TOYEK, B T.4., KapTels.
3aMeTHM, YTO TPH IOCTOSHHOW NPHOBUIM TIPENIONIOKUTENbHbIE BapHallid H3MEHSIOTCS B
LIMPOKOM JMarna3oHe W MOI'YT UMETh pa3jiu4Hble 3HaKu (pHc.2). DukcHpoBaHHBbIE HEHYJIEBBIE
MIPEONIOKUTEIILHBIC BAPHAILIUK (KOHCMAaHMbl) U3MEHSIOT (QYHKIUIO peakiuuu(8).
«llapadoxc npomugopeuusocmu» npeonocwvliok Kypno

Uro kacaercs noaxoaa KypHo, korna npeamnonoxenne (pUKCHpOBaHHOTO, PAaBHOBECHOTO
BBITYCKa KOHKYPEHTOB IIPH OTCYTCTBUM OrPaHWYEHHH MOIIHOCTH IOPOXKIAET H)JIegble
MIPEANOIOKUTEIbHBIE BapHAllY, MYTaHUIIA W YIPEKH B MPOTUBOPEYMBOCTH MOAXOAA COCTOAT B
TOM, YTO @ priori Hylegble TPENNONOKUTENbHbIe Bapuanuu KypHO HE COOTBETCTBYIOT YaCTHBIM
MIPOU3BOJIHBIM 00beMa KOHKYPEHTOB N0 00beMY (HPMBI B COOTHOIIEHHSX IEPBOr0 MOpSIKA.
VIMeHHO 3TOT «IapaoKcy 1Mo3Boiu bpecHaxany yTBepkaath [8, c. 934], 4To «HUKAKHE MOMBITKH
BBIOpaTh cpenu Beprpana'®, KypHo M MX MOCIeIyIONMX KOHKYPEHTOB HE MOTYT ObITh OCHOBAHEI
Ha MaTeMaTH4ecKoi KoppekTHocTw». Kommsemn [12] mpuien x mapagoKcadbHOMY 3aKIIOUEHUIO,
YTO KOPPEKMHOCHb NPEONOJIONCEHULL He S6Iemcsi HeoOX00UMOU OJisl PAGHOBeCUsl B KAKOH-THOO 13
MoJIeJiell MOHOIOJIMCTUYECKOH, MOHOIIOJIMCTHYECKH KOHKYPEHTHON WIIM KOHKYPEHTHOH (upMbl. B
y4eOHHMKE IO TEOPUHM OTPACIEBBIX PHIHKOB, Maptun [19, c. 28-29] co ccpuikoii Ha paboTy
Bpecnaxana [9], numer: «...npeanonaoxenus KypHo HekoppektHbl. Kaxnas ¢upma neiictByer
TaK, Kak eciau Obl ee KOHKYPEHThl HE PearupoBajd Ha W3MEHEHHs BBINyCKa, Koraa (yHKIUH
peakMy KOHKYPEHTOB IIOKa3bIBAlOT, YTO OHM pearupymor....Orciofa ciexyer B MOJENU C
JIMHEHHBIM CIIPOCOM M TIOCTOSIHHBIMH TIPEICTBHBIMU HM3JEP)KKaMH, 4TO Tpeanoiokenus KypHo
NPOTUBOpEUMBEL. [loBeneHUecKre MpeanonokeHuss KypHO NpHIUCHIBAIOT HYJIEBOW HAKIOH
¢GyHKIMK peakuuu Apyrod (pupMbl), KOrna B JEWCTBUTEIHLHOCTH HAKIOH (YHKIUHM pPEaKIHUU
conepHuka paBeH —1/2. Muaue roBops, B Mozmenu KypHo kaxnas ¢upma ommbaercs
OTHOCHTENBHO criocoba pearupoBaHusi Apyrod ¢upmer. Paccmorpum cnywait beprpana, rae
MIPE/NOIOKUTENbHBIE BapHaluy paBHbl —1. OYHKINYM peakiuu ABYX (UPM COBNAAAIOT, M PHIHOK
UMHUTHUPYET KOHKYPEHTHBIN cirydail. Kaxxnast pupma BepuT, 4To HakjIOH (pYHKIUH peakUH APYTOi
¢upMbl —1, W 3T0 Tak B JcicTBUTEIbHOCTH. ClemoBaTelbHO, MNPEANOIOKECHUS bepTpana
HENPOTUBOPEYMBEL. DTU PE3YAbTAThl BAIUIHBI, TOJIBKO €CIIH MPE/CIbHbIC U3AEPIKKH MTOCTOSHHEIE.
Ecnn  cymiectByer  OU33KOHOMHsI OT  MacmTada, BO3SMOXKHO, YTO HENPOTHBOPEYHBHIE
MIPE/NOI0KUTEIbHBIE TIPOU3BOHEIC JIexKaT Mexy 3HaueHusiMu 0 u —1 (bpecnaxan, 1981). C atoi
TOYKW 3PEHHUS 3aMEYaHWEe O HENPOTHBOPEUYMBOCTH BBINNIAJIUT BECKHM. be3 COBMECTHMOCTH
(consistency) 1000 HCXOI OT KOHKYPCHIMH JO MOHOIIOJHHM MOXET OBITh PAaBHOBECHBIM C
MOAXOAAIIMMU TIpenonoxenusiMu. Hanarast TpeboBaHust, 4TOOBl OXKHIAHUS QUPM O ITOBEICHUH

" B IPOTHUBONONOXKHOCTE noaxony Kypuo, Beprpan B paGore 1883 r. [7] mokasan, uro yewosas

KOHKypeHIus GupM IByX GUpM, NMPUBOAUT K €AMHON PABHOBECHOH LIEHE, COOTBETCTBYIOLICH II€HE PhIHKA
COBEPILIECHHONH KOHKYpeHLMH, a He ayononuu KypHo. beprpan mpeanonarai, urto ¢upmer ycmanasnuearom
YeHbl, a KOJIIMYECTBA YCTAHABIIMBAET PhIHOK. Pemenne beprpaHa mokas3ano BBICOKYIO 4yBCTBHTENBHOCTh
MOieJIel OJIMTONONMY K M3MEHEHHIO IIPEIOChUIOK KOHKypeHIH. [To3ke Oblia npeuiokeHa KnaccuprKaus
YIIPaBISIEMBIX NIEPEMEHHBIX KOHKYPEHIIUHU (CYOCTUTYThI M KOMIUIEMEHTHI) B 3aBUCUMOCTH OT 3HaKa (— Win +)
BTOPOH CMEIIAHHOM IpPOU3BOAHON NpuOBUIM (GUPMBI 10 COOCTBEHHOW II€pEMEHHOH M IEepPEeMEHHOH
KOHKypeHTa [11].



CONIEPHUKOB OBUIM KOPPEKTHBI, MBI JJIIMMHHHPYEM OONBIIMHCTBO M3 OTHX HCXOJOB H
yCTaHaBJIMBaEM EIMHCTBEHHOE PABHOBECHE C COBMECTUMBIMH MPEAOTI0KEHUSIMID).

3a0iyk/IeHne OTHOCHTEIIFHO «IIPOTHBOPEUUBOCTHY IIOBEIECHYECKUX IPEIIIONIONKEHU I
KypHo, pacnipoctpaneHHOe Ha y4eOHYIO TUTEpaTypy, TpeOyeT pa3bsiCHEHHS.

3aMeTHM, YTO MOJCTAHOBKA BBIPAYKEHUSI MPEANOIOKUTEIbHBIX Bapuanuii (4) B ycIOBUS
nepBoro mopsiaka (8) MpUBOOUT WX TOXKAECTBEHHO K HYJI0. MaTeMaTHYeCKUH CMBICI 3TOrO
TOXIECTBA  O3HAYAeT, YTO  MPEINOJIOKHUTENbHBIE  BapHalMd  SBISIOTCA  pelleHuEeM
nuddepenmmansoro ypasrenns (8)'°, a SKOHOMHUYECKHIT CMBICT — B TOM, 4YTO (HpMa, BHIOHpAs
BBIITYCK B YCJIOBUSIX COBEPIIECHHOI'O 3HAHUS U PAlMOHAIBHBIX OKUJAHUH BBIITYCKa KOHKYPEHTOB,
(aKTHYeCKU BHIOMPAET YCIOBHBIH MaKCHMMyM NPHOBUIM, TO €CTh COOTBETCTBYIOIIYIO KPHBYIO
Irakensbepra (4). 3amMeTUM Tak)Ke, YTO, ONPENENss YCIOBUS IIEPBOTO TIOPS/KA, MBI
npeArnoiaraeM MpuObUTh (DUKCHPOBAHHOW BEIMYMHOW.  YCIOBHBI MakCHMyM TNPHOBUIH |
PaBEHCTBO HYIIO PEATIOIOKUTEIBHBIX BapHAIMii SKBUBAJICHTHBI.

Korma ¢upma pemaer npou3BOANUTH, PAaBEHCTBO HYJIO MEPBOTO COMHOXHTENS (7) WM
YCIOBHI IepBOro mopsiaka (8) xapakTepusyeT CBsI3b HEM3BECTHOI'O ONTHUMAJIbHOI'O BBIITyCKa
KOHKYPEHTOB M OINTHMaJbHOrO pemieHus ¢upmbl. ['paduueckoe wm3o0OpakeHHe 3TOH CBS3H
NPE/ICTAaBISIET JIMHHUIO, IPOXOJSIIYI0 dYepe3 BEepIIMHbI (YHKIHMHA TOCTOSHHOW NPUOBLIH
[IrakensOepra, B paACCMOTPEHHOM CJIy4ae 3TO M3BECTHas (JIMHeHHas) GYHKIMS peakuud GUpMBbI
(puc. 1). B kaxmoir Touke (YHKIMH peakuuu QUPMBI, BKIIOYash 3apaHee HEU3BECTHYIO
PABHOBECHYIO TOUKY, NPEINONIOKHUTEIbHbIC BAPHALMH KOHKYPEHTOB (DHPMBI PaBHBI HYJHO ',
OJTHAKO PAaBHOBECHOH B HalleM ciydae OyJIeT TOJBKO OJHA TOUYKa, I/Ie IMPEAIIOI0KHUTEIbHBIE
BapHalMi KOHKYPEHTOB 6cex (hupm PaBHBI HYIIIO.

Cnyuait oyononuu

Paccmorpum ciyuait dyononuu, 3aMeHsisi B TIOTYYEHHBIX paHee (opMysiaX HHICKCHI
¢bupMbl M ee KOHKypeHTa: i—>1, —i—2. YpaBHenue npuOsutu (3), 3amuMcaHHOe B (Qopme
napamerpuueckoi kpusoii Lllakens0epra (4) mist pupmer 1 umeer Bu:

. i+ F
(4a) ¢ =0,—q——""
bq,
YcnoBust iepBoOro mnopsiika st GupMsI 2:
dr, . dq;
(82) =b10,-29,-¢/ ¢, ——|=0
dq, dq,

¢ yuemom npeononodicenus Kypno NpUHAMAIOT BUI

®) 0,-2¢9,-¢,=0 wm q,=(0,,—¢q/)/2,

19
MOXXHO paccMaTpHBaTh YCIOBHS IIEPBOTO IOpsiika (BBIpaKEHHWE B KBAJpaTHBIX cKoOkax (8)) Kak

HEoJHOpoaHOe auddepeHInaIbHOe ypaBHEHHE OTHOCHUTENIBHO (DYHKIMH HPEIONIOKUTEIBHBIX BapHaLHil
Tina dy/dx + y p(x)=q(x), TIe pelieHre MOXKET OBITh IOJIYy4eHO, HallpUMep, METOJOM HHTErPUPYIOIIETO
MHOXKHUTEIS.

® MHas 3aKOHOMEDHOCTh MMEET MECTO B H3BECTHOM OIHOKPATHOM IWHAMHYECKOH HIpe IO MONCIH
[Irakensbepra, re «IMaep» IEpPBbIM BHIOHUpaeT 00beM, a JUIS «II0CIEI0BATEIsD ONTHMAIBHON SIBIISCTCS
TOYKA Ha ero pyHKLHMH Peakiyu, T1e JOCTUTaeTCs MaKCUMYM MpUOBLIH Jiuepa, u (yrkiws [Itakensbepra
KacaeTcs (DYHKIMH PEakl{y MocieaoBaTess. [Ipe/nonoKuTenbHble Bapualii Juiepa OTPHLATEIbHbIC, a Y
HOCIIEI0BATEIISl — HyJICBBIE.
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[IpencraBnsercss JOrMYECKH HEKOPPEKTHBIM — COMOCTAaBIATH — IPEIIONOKHUTEIbHBIE
Bapuanuu dq’,/dq, Kak mpousBoauble u3 (4a) U HaKIOH QYHKINM peakiuu dq./dq °; u3 (86), Kak
9TO JeNaeTcsl B MPUBEIEHHBIX HMCTOYHHMKAX, HE3aBUCUMO OT TOTrO, PaBHBI OHM MEXIy CO0Oi B
paBHOBecuH WM HeT (B paBHOBecun KypHo mepBas u3 HuX paBHa 0, a BTOpas paBHa —1/2).
Beipaxxenue (4a) — SKBHBaJNEHT LieneBodl QyHKIMU NpuObLH GupMmer 1, a BolpaxeHue (80) —
YCIIOBHE TIEPBOTO TOPS/IKA B BRIPAKEHUH NMPHOBUTH (GUPMBI 2, TA€ Y)KEe YITEHO YCIOBUE HYJIEBBIX
TIPEANOIOKUTENBHBIX BapHaluii GUpMBI 1.

B rpaduueckoM u300paskeHNU pelieHne «Iapaokca MpOTHBOPEYNBOCTIY IS TyOTIOTU U
MOXHO IPOAaHAIN3UPOBATH ITyTEM IOCTpOeHHs KapThl KpuBbIx lllTakenmnOepra mns mepBod U
BTOpOU (hUPM Ha IUTOCKOCTHU {q;, ¢»} (Ha puc.2). [lapa onTUMaNBHBIX CTPATEIUi OMPENEsIeTCs B
TOYKE PaBHOBECHS Kak IepecedeHue (YHKIMH peakluu MepBOW W BTOPOi ¢upm, B 3TOH ke (U
TOBKO 3TOH’') TOUKe KpHBBIE OCTOSHHO#M mpubbLTH IlITakensbepra obenx (GpUpM mepeceKarTes
IO/ TIPSIMBIM YTJIOM, IIOTOMY YTO 8 PABHOBECUL NPEONONONCUNENbHBIE 8APUAYUL PAGHBL HYIIO, YTO
TIOJTHOCTBIO COOTBETCTBYET MPEAIIONokeH!0 KypHo 0 pUKCHPOBaHHOM BBIMYCKE KOHKYPEHTOB.

—(),60
—0,97
—A—0,75
~
§ —©—0,25
£ — () ()
k=2
§ —0’00
o
= omnT. cTpar. ¢. 2
2
= omnrt. cTpar. ¢. 1
3
2
©
o

TN\
0 0,4 0,8 1,2 1,6 2
O0beM Bbiycka GpupMsI 1

Puc. 2. Kpusble nocrosinHo# npuosin [lrakens6epra ms ¢pupm nyononuu KypHo npu pasnmudHbIX
JIMHEHHBIX n3ziepkkax. [lapamerper monemu: a=10; b=4; ¢;=3; ¢,=2; F;=0,25; F>,=2

3axnouenue 0 «napadokce Hecoomeemcmeun» npeonocoliku Kypno

B obmieM cinygae KOHKypeHIMH 7  (GUPM IPEANOIOKCHHE O HYJICBBIX BapHAIUIX
BBITyCKa KOHKYPEHTOB KAacaeTcs TOJNBKO yenesblx (yukyuil npubviiu ¢upm W HE JOIKHO C
HEOOXOJNMOCTBIO BBITIOJHATHCS Ul YCIOBUE MEPBOrO MOPSJIKA, IJIe 3TO YCIOBHE YXKE YUTECHO.
YcnoBust epBOro MOpsIKa 8 COBOKYNHOCHU OTIPEIEISIFOT PABHOBECHBIE 00BEMBI BBITYCKA (€CITH
OHU TIONIOKHUTENIbHBIC), TaK JK€ KaK B TCOMETPUUECKOW HHTEPIPETANUU TOUYKA ICPECCUCHHUS
THIIEpIIOBepXHOCTeW ((YHKIMH peakuuu) B Hpocmpauncmee o00bemo8 ONpenessieT TOUYKY

21
Ilo NpU4YNHE €AUNHCTBEHHOCTU PABHOBECHS, KaK 6yz[eT ITIOKa3aHO HUXKE.
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paBHoBecuss KypHo—Hbomia, rie dyactHble mepekpecTHble mpou3Bonnble ¢yHkiuid IlltakensOepra
BCE paBHBl Hym0. Bce Bhlllecka3aHHOE TO3BONAET CAENATh BBIBOA, 4YTO Mapajokca
«HECOOTBETCTBUs» IpennoioxeHuit KypHo He cymiecTByer.

3. PaBHoBecue Kypno-Hama n 0co6eHHOCTH PAaBHOBECHOI0 pelleHust

Ilonamue konKypenmocnocoonocmu pupm

Ecnu cymectByer coBeplIeHHOE 3HAHWE, M CTPATETHYECKOE IOBEACHHE BCeX (HPM
COOTBETCTBYET PACCMOTPEHHBIM TIOBEJCHYECKUM IPEANIOCHUTKAM, TO ONTUMAaJIbHbIE CTPAaTErHH
¢upM (00BEMBI BBIITyCKa) MOT'YT OBITh OTPE/ENICHbI KaK PEIICHUE CUCTEMbI JINHEHHBIX YpaBHEHHN
Ut 1 GUPM TIpU YCIOBHH ¢; > (:

9) qu +2q,=0,.,, i=12,..,n, wmoKBuBaneHTHO

J#i

V)  ¢=0,->49,=0,-0, i=12,..,n.
Jj=1

B ciydae nmpon3BONBHOTO codYeTaHus MPEAETIbHBIX U3JEPKEK 1 PUPM Mamemamuueckoe
penieHre cucteMbl ypaBHeHHH (9), KaxIoe M3 KOTOPBIX COOTBETCTBYET «(YHKIMH PEaKIUH
(UPMBI) MOXKET NPHUBECTH K OTPUIATENFHBIM MM HYJEBBIM 3HAYEHHSM BBIITyCKAa HEKOTOPBIX
¢upm. C TOUKH 3pEHHUST IKOHOMUYECKUX OTPAHUUEHUH 3TO O3HAYAET, YTO HEKOTOphIE (PMPMEBI He
KOHKypenmocnocobusl 6 pasnosecuu Kypno (q; < 0). Ilpeamonoxenue g; > ( MO3BOIAET
OIPEJIeINTh MyTEM CYMMHUPOBaHUsI (110 BCeM i) ypaBHeHUH Buza (9a), oNTUMAaIbHBIA CyMMapHBIH
o0beM B paBHOBecud KypHO, onTHMainbHBIA 00beM Kaxaon ¢upmbl u3 (9a), U orpaHuueHue Ha
npeenbHble M3AepKKM GUPM U3 ycaoBus g; > 0. OrpaHHYeHHe HA TpEIENbHBIC H3ICPKKH
SIBIISIETCSI HEOOXO/IMMBIM YCJIOBUEM IKOHOMHYECKOTO PABHOBECHSI 1 UMEET BU/L:

a+yc,

(10) ¢, <———, A Kaxmoro i=1,2,.,n
n

OITPEAEJIEHUE: ®upMbl Ha3bIBAIOTCSl B COBOKYITHOCTH KOHKYPEHTOCIIOCOOHBIMU B PAaBHOBECHH
KypHo B Kkiacce JTUHEHHBIX (YHKIHMH crpoca U M3JIEpKEeK (QHUPM, €CIH Ul Kaxaod u3 n Gpupm
BBINOJHSETCS OrpaHMYeHHe Ha mnpeaeibHble u3zepxkku (10). B arom cinydae kaxkpas ¢upma
Ha3bIBAETCSI KOHKYPEHTOCITOCOOHOM.

Paenosecnoe pewenue Kypno

TEOPEMA 1 (cymiecTBoBaHusI U €IMHCTBEHHOCTH paBHOBecwHs): [Ipu BeimonHeHnnu ycimoBuit 1-9
B pa3zgene | M orpaHMYeHWI Ha mpezenbHbIe U3Aepkku (10) paBHOBecHe B YHCTHIX CTpATErusix
cratndeckoil urpsl KypHo cyliecTByeT U eAMHCTBEHHO, a PABHOBECHBIE CTPATErHU ONPEAETISIOTCS
BBIP)KEHUSIMH ONTHUMAIIBHBIX 00BEMOB!

(1+1)-0,-2.0,

11 "t = ' , 0. =—21  i=12,...n.
- n+l Qs b

Cxema JIoKa3aTesIbCTBa:

Cucrema JMHEHHBIX YCIIOBHH NEPBOrO IOpsAKa MakcuMmu3anuu npuOsum dupm (9)
MOXeT ObITh 3anmcana B Mmarpuynoit ¢opme. Ilo merony Kpamepa pemienue moxker OBITH
NpECTAaBICHO KaK OTHOLIGHHE Ompemenuteneii g; = Ai(n)/Ao(n), rae ompenenutens Ao(n)
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COOTBETCTBYET MaTpuile KodQ(UIMEHTOB PN HEU3BECTHBIX, a A;(1) — MaTpuIle, TOJYyIeHHOH U3
MaTpHIbl K03 QUIIMEHTOB MPU HEM3BECTHBIX MyTEM IOACTAHOBKH CTOJONA CBOOOJIHBIX HJICHOB
BMeCTO i-ro cronbna. /Iy ynpouieHns: BBIKIaI0K PEKOMEHIyeTCs MPeIBapUTENbHO MPOJIENaTh
TOXJIECTBEHHBIE TPeo0pa3oBaHusl CHCTEMBI (9), BBIUUTAs WX KaXKAOW CTPOKU IPEIbIAYLIYIO,
Ha4YMHAs CO BTOPOM CTPOKU. PasznokeHWeM omnpeaenauteiast Ag(n) MO TMEepBOH CTPOKE MOXKHO
MOKa3aTh, YTO OH HE PaBEH HYIIO, MO ecmb peuienue eOuHcmeenHoe, 1 paBeH 3HAMEHATENIO B
BhIpaxkeHnu o0bemoB (11). JlocraTouHOo moka3aTh crpaBemmBocTh (11) mns i = 1, Tak Kak
CUMMETPHS UH/IEKCOB MTO3BOJISIET PACIIPOCTPAHHUTh CIIPABENIMBOCTD PELICHUs ISl TIEPBOM prupMBI
Ha ocTaibHble (UPMBI, U3MeHssT HyMepanuioo (GupM. J[0ka3aTenbCTBO TOrO, YTO ONPENETUTENb
A;(n), paBeH uncnutenro B (11), MOXeT OBITh MOTYUEHO MeMOOOM MAMEMAMULECKOU UHOYKYUU TIO
pa3MEpHOCTH OIpelenuTens #. PelieHne yIOBIETBOPSET TPeOOBAaHHUIO HEOTPHLIATEIBHOCTH
00beMOB ¢; > (), Tak Kak SKBHBATEHTHO HEOOXOXMMOMY yCIOBHIO TeopeMbl (10), 4To MOXHO
T0KA3aTh TOKIECTBEHHBIMH MPEOOPA30BAHMSAME HEPABEHCTB ¢; > (), MOJACTABIAS BhIpaKeHHs O,
n3 (3). Takum oOpa3oM, I KOHKYPEHTOCIIOCOOHBIX (DHPM pEIIeHHE CYHIECTBYET W
enMHCTBeHHOEe. HeKOHKYPEHTOCTIOCOOHBIE (PUPMBI BEIOMPAIOT HYJIEBOH BBITYCK.
Csoiicmea pasnogecnuix pewenuii Kypno npu nuneiinsix Qoynkyuax cnpoca u uzoepircex

1) Pemenne (11) sBnsercss paBHOBecueM KypHo, moTOMy, HEOOXOIMMBIE YCIOBUS
TeopeMmsbl 1 MOTyYEHBI IPH YCIIOBUSX HYAIEGbIX NPeOnoaodcumenvhbix sapuayuii (5).

2) B paBHoBecun KypHO cymMmapHblii 0O0BEM MOXHO NPENCTABUTh B Pa3IMYHBIX
SKBUBAJICHTHBIX BBIPAXKECHHSX: B 3aBUCUMOCTH OT CYMMBI «COBEPIIEHHO KOHKYPEHTHBIX» 00bEMOB

Qci 5 B 3aBUCUMOCTH OT CPE€AHCTO 3HAUCHUA MPCACITIbHBIX U3JICPIKEK (l)I/IpM; a TaK)KC KaK pa3HOCTb

«COBEpIIEHHO KOHKYPEHTHOr0» 00beMa JIF000i U3 GUPM U €€ ONTHMAIBHOTO BBIITYCKa!

! n zcj * .
= a— =0 . —qg. Vi
,.Z_,:QCJ b(n+1) P

W3 mocrnenHero paBeHCTBa ClIEyeT COOTHOLICHHE, KOTOPOE BBIIONHSETCS it (UPM B
COBOKYMHOCTH: ¢; =0, — Q". DT0 03HaYaeT, 4TO Bce GPHPMBI OXHOBPEMEHHO HAXOISTCSA HA CBOHX
(GYHKIMSAX PEaKIHH.

B cumMerpuuHOM ciydae ONMHAKOBBIX H3JIEpKEK (UPM BBIpaK€HHE ONTHMAIBEHOTO
BBIMYCKa (PUPMBI IPUBOTUTCS K U3BECTHOMY BUTY:

1 —

3 ¢=—0="r"".

n+l b-(n+1)

3) PaBHoBecue KypHo siBisiercs paBHoBecueM Hbomia. Ilpemmnomoxkum, 4ro ¢upma c
HOMEpPOM i OTKJIOHSIETCS OT paBHOBecHs (13) Ha KOHEUHYIO BETHUMHY: ¢; — ¢; + 0 B TO BpeMs Kak
ocTasibHble  (UPMBI  BBIMYCKAalOT onTuManbHele 10 KypHo o00beMbl. B rpaduueckoit
uHTepnperayu (puc. 1, 2) Toyka BhITyCKa MEPEMECTHUTCS 110 TOPU3OHTAIIM BIIPABO WIIM BJIEBO OT
TOYKY PaBHOBECHs U IIOMajeT Ha Ooliee BBHICOKYIO KpuBYHO lllTakenbOepra ¢ MEHbIIMM YpOBHEM
npuGbima. B aHanuTHYeCKOi (pOpMe 3TO O3HAYAET, YTO ONTHMAJIBHBI CYyMMAapHBIH 06beM O
WU3MEHHUTCS Ha BEJIMYUHY O, U IPUOBLUTH (PUPMBI YMEHBIITUTCSI HE3aBUCHMO OT 3HaKa OTKJIIOHEHHUS O

7, =b-(0, (0 +8))-(¢q; +6)—F, =
b-(q; —6)-(q; +8)—F,=b(q;)* = F,—b5* <=,

. 1
(12) 0 =—-
n+l1

(14)
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CnenoBatenbHo, crparerusi (UpMbl onTUMaibHa 1Mo Homry, a paBHOBecuwe SBISIETCS
paBHoBecueM KypuHo—Hsmia. B obmiem cnydae pasnosecue Kypno mne 6ceeda sisnsemcs
pasnosecuem Hawa (cM. Tlpunoxenue).

4) B cnyyae KycOUHO—JIMHEHHBIX (YHKIMH crpoca B paBHOBecun KypHo (eciu oHO
CYIIIECTBYET, CM., HAallpUMeEp, CIIydaW HECYIIECTBOBaHMs paBHOBecHs B padore Hopmieka [22, c.
87]) 11eHa 3aBUCHUT OT CYMMBI MPENEITBHBIX H3ACPIKEK KOHKYPEHMOCHOCOOHbIX (upMm:

n
a, + ¢
i=1

n+1
5) Ontumanbshbie 00beMbl KypHo (11) He 3aBUCAT OT (MKCHPOBAHHBIX U3JEPKEK GupM, a

%

15y P =

. #\2
BajoBas NPUOBLIb KOHKypenmocnocobHoi GUPMBI Beerza monoxurensHa u pasHa  b(q,)”.

* *\2 o
Yncras npubbuts 77, =b(q, )" —F, KoHKypeHTOCIIOCOGHO! (MPMBI 3aBUCHT OT BEINYHMHBI

(DMKCUPOBAaHHBIX HM3JIEP)KEK M MOXKET OBITh OTpHUIATeNbHOH. Eciam (uKCHpOBaHHBIE M3IEPIKKU
OTHOCATCSL K THITY KGA3UNOCMOSHHGIX ¥ TIPHBOIAT K YObITKAM, (QHUpMA, MAaKCHMH3HPYHOLIAs
puObUIL, HE OyaeT Npou3BOAUTh. Eciu U3nepKKu nocmosuHsie, TO B paMKax HEOKIACCUHECKO20
nooxoda Mbl CYHMTaeM, 4YTO KOHKypeHTocnocoOHas ¢upma Bcerga OymeT NpOHU3BOIUTH
ONTHUMaJbHBIA 00beM KypHO, MOTOMY 4TO Aa)e NMpU HAINYHUU YOBITKOB ITOJIOXKHUTEIbHAS BaIOBasI
npUOHITE MHHUMU3HPYET YOBITKH B CPaBHEHHH CO CIy4aeM MPEKpAIlCHHsS MPOM3BOACTBA .
JlononHuTeNnbHBIE OrpaHUYEHHs] Ha (PUKCUPOBAHHbBIE M3JIEPKKH (PUPM ONPENENSIOT HEOOX OTUMBbIE
YCIIOBHS HEOTPHULIATEIBHON PHOBUIN KOHKYPEHTOCTIOCOOHBIX (hupM B paBHOBecun Kypno —Homa:
2

* L) * 1
(16) 7w =b(q) -F,>0 — F <b(qg) = (a—nc,+Y c,)(n+1)
J#i

6) Ilpobnema yOBITOUHOCTH KOHKYPEHTOCIIOCOOHBIX (PUPM MOXKET OBITh pacCMOTpEHa B
PAMKAX UHCIUMYYUOHATbHO20 N00Xo0d. ECIu B CTaTHYHON Hrpe KOHKYPUPYIOT OOUHAKOBbIE
¢@upmul, BONPOC O KOHKYPEHTOCHOCOOHOCTH HE BO3HWKaeT. Eciu crpoc okazajcs HU3KUM, U
npuObIh B paBHOBecun KypHo—Hpmia He mMOKphIBaeT (UKCUPOBAHHBIE H3JEPIKKU, MOXKET
CYIIECTBOBATh 00JACTh COBMECTHBIX BBIYCKOB (B 3aBUCHMOCTU OT BEJTMYHHBI (DPMKCUPOBAHHBIX
U3JIEpIKeK), TJe TpUOBUIb BceX PUPM MONIOKUTENbHA. MHOXKECTBO TAKMX TOYEK HAXOISTCS BHYTPH
JIMH3000pa3Hoi 00JIaCTH, OTPaHHMYEHHON KPUBBIMHU HYJIEBOH NMpUObLIH (GUPM. (CM. aHAJOTUYHBIE
obnactu Ha puc. 2, rae B paBHoBecun KypHo—Kbina npuOsuib (GUpM MOI0KUTENbHAs, HO C POCTOM
(UKCHPOBAHHBIX M3/IEPKEK (PUPM M U3MEHEHHEM «MAapKUPOBKH» KPHBBIX ITOCTOSHHOH MPHOBLTH
TOYKa paBHOBeCHsI (pUpMa MOXKET OKa3aThCS Ha KPHUBBIX OTPHUIATENbHOH IMpuObLIH). B 3TOM
Cllydae BO BCEX TOYKaX 3TOH 00JNACTH npeononoscumenvHvle gapuayuy MOJOKUTENbHBIE, a He
HyJleBble, kak B paBHOBecun KypHo-Homa. J[ns oamHakoBeIX (UpM CyIIeCTBYET @hokanbHAs
mouKa, T/ie KpuBasi TIOCTOSTHHOM MPUOBUTH KaXKA0H (PUPMBI KacaeTrcs Jyda U3 Hayalla KOOPJIMHAT C
HAKJIOHOM 1/n B TOUKE KapTEIBHOI'O BBINYCKA. B pamkax neoxnaccuueckoii meopuu CUnATaeTC,

22 KBA3MIOCTOSHHBIMH HA3BIBAIOTCA M3JIEPIKKH, KOTOPBIE IPH MOIOKHTEIHOM BBITYCKE MOCTOSHHBIE, A TPH
HYJIEBOM BBIITyCKE PAaBHBI HYIII0, HAIIPHIMED, PACXOJBI HA 3JIEKTPOIHEPIHIO IPH KOHCEPBALINH MPOU3BOACTBA.
¥ Ananormusas CUTYallsl MOXKET IPOU30IMTH M IIpU €AMHCTBEHHOW (upme. PupMa BXOIUT HAa PHIHOK U
Y3HAET, YTO CIIPOC HACTOIBKO MaJl, YTO MOHOIIOJIBHBIN BBIITYCK HE NOKPBIBACT (PUKCHPOBAHHBIC U3ICPXKKH. B
9TOM IpezienbHOM cirydae 1o Kypuo (n = 1) paBHoBecue Hoiua coBmajgaer ¢ MOHOIOJIBHBIM BBIITYCKOM M
omnpe/esseT MUHUMU3ALHIO YOBITKOB.
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YTO KapTEJIbHBIA BBITYCK HEYCTONHYMB, U (DHUPME BBHITOJAHO OTKJIOHUTHCS B ONMHOYKY. OIHAKO B
YCIOBUAX YOBITKOB B paBHOBecuu KypHo—Hbdmia paroHanbHble (UPMBI TOHHMMAOT, YTO CCIIH
Kaxaas (GupMa NPUMET PEIICHHE OTKIOHUTHCS OT KapTEIbHOTO PABHOBECHS «ONTHMAaJIbHBIM
00pa3oM», TO YOBITKH Ka)KJIOH M3 HUX MPEBBICIT YOBITKU B TOUKe paBHOBecHs Kypno—Hbama.

IIpy KakuX yCIOBHAX (UPMBI MOTYT B CTATUUCCKOW WIpe BHIOpPAaTh KapTeIbHOE
paBHoBecre? COXpaHHUTCS JIM KapTeIbHOE PABHOBECHE, CCITH M3ACPKKUA (GDUPM Pa3IMIHBI U TOJIBKO
HEKOTOPBIC «YCIICIIHbIC» (DUPM HE MOJY4aroT YOBITKOB B paBHOBecuu Hamia? OTBET CymiecTByeT
B paMKax WHCTUTYITMOHAJIBHOTO MOAX0/a (B TOM YHCie, I GUPM C PAa3IMIHBIMH TPEICTbHBIMH
u3gepKkaMi). Ecai QUPMBI 3aMHTEpPECOBaHBI B OCTAONCHHHM KOHKYPEHTOB, T.C. npasuid’
KOHKYPCHIIUHU «KECTKHE», U «YCHEIIHbIe» (QUPMBI, MOIyJaIONue MOJ0KHUTEIBHYIO PHObLUTL, HE
3aMHTEPECOBAHBl B BBHIOOPE KAapTEIHLHOIO PABHOBECHSA U MPEANOYUTAIOT YOBITKH KOHKYPEHTOB
COOCTBEHHOMY JTOTIOJIHUTEILHOMY BBIMTPHIITY, TOTJA YOBITOYHBIM (HO KOHKYPEHMOCHOCOOHbIM)
¢upMaM TaKKe HE BBIFOAHO OTKJIOHATCS OT paBHOBecust KypHo—Homa. Ecnu mpasuia
KOHKYPEHIIUU «MSATKHE», TO Bce (PUPMBI MPEAMOUNTAIOT KapTEeIbHOS PAaBHOBECHE.

[Ipu pa3nUYHBIX HPEACTBHBIX H3ACP)KKAaX BO3HUKACT JOMOJHHUTEIBHBIA BOIPOC, KAKHM
o0pa3oM pa3faenuTh JONKM pBhIHKA TPH KapTeaIbHOM paBHOBecMH? Ecam  cymiectByet
HMHCTUTYIMOHAIBHOE KECTKOE IMPABIIO, HANPUMEP, JCTUTh PHIHOK MPOIOPIMOHATIBHO JOJISIM B
paBHoBecun KypHo—Hbima, TO TOMOMHUTEIBHBIX COMVIAIIICHHUH HEe TpeOyeTcs. 3HArOT i GUPMEBI, B
KaKOW CHUTyallud >KECTKOM WM MSITKOW KOHKYPEHIIMM OHHM HaxXoasTcs? SIBIAIOTCA M HOPMOU
MIOBEJICHUS npasuia pasjeia peiHka? Eciin 00pIYan CyIIECTBYIOT AOJITO, OHU OUEBUIHBI IS BCEX,
Y TIOJOOHBIC JICTIOBBIC 00BIYAaH MOXKHO BKIIIOUHTE B KATCTOPHIO COBEPUICHHO2O 3HAHUSL.

B ciyuae COBEpIICHHOrO 3HaHUS PABHOBECHE CYIISCTBYET Bceraa, Koraa (GupMbI
JNEHCTBYT palMOHANBHO. I[IpH KapTeNbHOM pPAaBHOBECUH 1PeONOJIONCUMENbHbIE BaAPUAYUL He
HyNleble U CHCTeMa ypaBHeHHH (9) W ycnosus KoHKypenmocnocobnocmu ¢upm B KapTeIbHOM
PaBHOBECHHM MMEIOT MHOW BHI. [IpuMep KapTeIhHOrO PaBHOBECHUS NPU PAa3TMYHBIX MPEICTbHBIX
u3ziepkKax (GUPM MPHUBEIEH HA PUC. 2, TAC MPUHATO MPABIIO pas/ieiia PhIHKA MPOMOPIIHOHAIEHO
noisiM B paBHoBecun KypHo—Hbia, n kpuBble moctosHHOM npubsiin I1ITakensOepra kacaroTcs
fyda TMPOXOMAIIEro depes Touky paBHoBecus KypHo—Hsma®’. Eciu 3HaHHE HECOBEPIICHHO, H
JIOTHKa KOHKYPEHTHOTO TOBEACHUSA (PUPM HeE SBJSETCA BCCOOIIMM 3HAHUEM, TO JaKE B YCIOBUAX
NoNTHOW MH(MOPMALIUK pasHOGecUe 6 CIAMUYecKoll uzpe omcymcemeyen, a pe3ynbTaT BhIoopa He
COBIAZIACT C OKHIAHUAMHU (PUPM (BO3MOXKHO U C OXKUAAHHUAMHU HYJICBBIX IPEAITION0KUTEIBHBIX
BapHaIyi).

B npaxmuueckom pewenuu NMomoOHBIX MPOOJIEM YOBITOYHOCTH KOHKYPEHTOCITOCOOHBIX
(GbUpM TOJDKHO YIaCTBOBATh MOCYIAPCTBO MYTEM PAa3yMHOTO JIMIICH3UPOBAHUS U CHI)KCHHS TUIATHI
3a BXOJIl Ha PHIHOK, B TOM YHCJIE, TPAHCAKIIMOHHBIX U3ICPIKEK, U PETYIHUPOBAHUSA KOHKYPCHIIUH,
OITHAKO aHaJIU3 3TOr0 BOMPOCA, TaK )K€ KaK M BOMPOCAa KOHKYPEHTOCIIOCOOHOCTU B KapTEIHHOM
paBHOBecHH ( HAIIPUMEP B MEKIyHAPOMHBIX KapTEIAX), BRIXOAUT 33 paMKU HACTOSIICH paOOTHI.

7) ®upMsl, TpeneiIbHbIC HU3ACPKKH KOTOPHIX HE YIOBICTBOPSIOT orpaHuueHusM (10),
BBITECHSIOTCS B paBHOBecun KypHo—Hbdima, He KOHKypHpYIOT (HE BXOHAT B COCTaB HUIPOKORB),
MMOTOMY YTO CYMMAapHBIH 00BEM BBITYyCKa OCTAJBHBIX (DUPM MPEBBINIACT BEAHMUUHY (., a IIeHa

** Cornacno J1. Hopty [4] HHCTHUTYTHI ONpeeNsroTCs Kak MpaBuila UTPbl M MEXAaHU3MBI IIPHHYKACHHS K UX
ucnonHeHuto. Ilog MexaHM3MaMM NPUHYXKIEHHS NOHUMAIOTCS HE TOJBKO IIOJNIOMKEHHS T'PaXKAAHCKOIO U
YrOJIOBHOT'O IIPaBa, HO TAKXKeE JIEJI0BbIE 00bIYan U JeHCTBUE SKOHOMUYECKOTO IIPUHYXKICHUS U T.IL
 HeoGXOIMMO 3aMETHTb, UTO MPH «KAPTEIHHOM PABHOBECHH) LIGHA BBIIIE IIEHBI B paBHOBECHH KypHO—
Homa. ITostomy ¢upma, HeKOHKypeHTOCIocoOHast B paBHOBecuH KypHO MOXeT, IPOU3BOIS HEKOTOPbIH
00beM, HOIYYHUTh MOJIOKUTEIBHYIO BaJIOBYIO NIpuObLIb. KapTeiabHas 1ieHa COOTBETCTBEHHO HOHU3HTCS.
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HIDKE IpelebHBIX HU3Jepikek. B aToM ciydae Ha crneyuguueckuii noxasamenb pacceusamusl
TIpe/IENIbHBIX U3/IepKeK (PUPM HaKJIaIbIBaeTCs orpaHndeHue, nonydenHoe u3 (10) mpu ¢; = Cpyt

7
z (cmax —C j)
(17) : <
n n
Ymounenue meopemor bepzcmpoma —Bapuana

Pe3ysnbraThl aHanuM3a pacrpezeneHus NpenesbHBIX H3JepKeK B paBHOBecuu KypHo —
Homa (17) mo3Bonsitor yrouHuth TeopeMy beprcrpoma m Bapuana, xotopasi IpuBeJieHa HIXKE B
0003HaueHHAX opuruHaia [6, c. 717]:

«Teopema: Ilycts x; — BBIOOp areHTa , X — cymMMa BEJMYMH BBIOOpA, ¢; — HEKOTOpas
Xapakrepuctuka arenra, 1 C — CyMMa 3THUX XapaKTEepUCTHK. [Ipearnonokum, 4To BETUYHUHE X; B
paBHoBecuH Harmra Moryt ObITh BhIpaKEHBI Kak pelieHus: ypaBHeHui B hopme

X; =fi(c, X) nnaxaxnoroi=1,2,...,n,

TZie BCE f; - HempepbIBHbIE QYHKIMU. Toraa 1ocTaToYHbIe YCIOBUS HE3aBUCUMOCTH PaBHOBECHOM
BenuuuHbl X OT pachpesiefieHHs] areHTCKUX XapaKTEPUCTUK —ONPEACISIOTCS JMHEHHBIM BUIOM
bysKIMi f; (c;, X) = a(X)+ b(X)-c..

Ecnmn n He MeHbIe TpeX, 3TH YCJIOBUS TaKXkKe SBISIOTCS HEOOXOAWMBIMH. Takum
obpazoM, usMmeHenue (Ac;), coxpansioniee BenuuuHy C IIOCTOSHHOHW, OyIET pe3ylbTaToM
PaBHOBECHOT'O OTKJIHMKA = —b(X) -Ac».

Bce ycnoBus 9T0M TeopeMbl MOT'YT OBITh BBIITOJIHEHBI U1l PACCMOTPEHHOM BBILIE 3a]1a41
Kypno. Harmpumep, 1u1st Tpex ¢GpupM ¢ 0JJMHAKOBBIMU ITPEEIbHBIMU U3IEPKKaMU ¢; = 8,8 Ha pbIHKE
¢ obpatHol (yHkimei cnpoca P(X)=10 — X cymectByer paBHoBecue KypHo—Hbomra. OmHako
U3MEHEHHE M3JIEpKEK TpU TOCTOSTHHOW MX cymMMe, Hampumep: ¢; = 8,5, ¢, = 8,5, ¢; = 9,4,
NPUBOAMUT K paclpeieNeHu0 XapaKTepPUCTHK, KOTOPOE HE YIOBIETBOPSET HEOOXOAUMOMY
YCIIOBHIO CyILIIECTBOBaHMs paBHOBecHs Tpex ¢upm (17). PaBHOBecHe cyriecTByer s ABYX GHUPM,
HO 00beM B paBHOBecuu KypHo—Hbaia n3mensiercs.

YTBepiKaeHHe, YTO CyMMa IepeMEHHBIX BbIOOpa X; (B 3a1a4ue KypHo — 00beMOB BhIITycKa)
B paBHOBecHU HbIa He 3aBHCHUT OT paclpe/esieHns] areHTCKUX XapaKTepucTHK (B 3agaue KypHo —
NIpEe/IeNIbHBIX H3JIepKeK (UPM ¢;) U 3aBUCHT TOJBKO OT UX CPEJHEr0 3HAYEHHs, HEKOPPEKTHO U
JIOJDKHO OBITH JIOTIOJHEHO OTPaHMYEHUSIMU JTMOO Ha areHTCKHE XapaKTEPUCTUKH, MO0 BEJTMYMHEI
BBIOOpa, KOTOpBIE T'APaHTHPYIOT YKOHOMHYECKH OCMBICIEHHOE paBHOBECHE. ABTOpPBHI 00pamaror
BHUMaHKE Ha BO3MOXKHOCTh IMOJA0OHOTO citydas B 3amaue KypHo [6, ¢. 715], rae oroBapuBaroT, 4To
HOBBIH ONTUMAJIBHBIN BBITYCK (QUPMBI HE JIOJDKEH OBITh OTPULIATEIBHBIM, OJHAKO B TEOPEME, 3TO
YCIIOBHE HE HAIILIO OTPAYKEHHSI.

Ananu3z Heodxo00umuix ycioeuit meopemol cyuwjecmeosanus Hosuweka

Teopema 3 Hosmeka [22] yTBepxkaaeT cyllecTBOBaHHE paBHoBecus KypHo mpu
BBINOJHEHUN HEOOXOJMMBIX yciioBHi. Hike moka3aHo, 4To HEOOXOIUMBIE YCIIOBHUS TEOPEMBI 3
HoBrreka MOMHOCTBIO BBIMIONHSIOTCS U1l JIMHEHHBIX (QyHKUMI u3lnepkek M crpoca (TOJHbIE
YCIIOBHS IPUBEIEHBI B 0003HAYaHUSIX OpUTHHAJA cTaThu [22, c. 90]):

(1) cnpoc venpepsiBHBII P(Z) = a — bZ,;

(2) cymectByer Touka Z': Z'= a/b; P(Z’)=0;

(3) ycnoBue HenonokutenbuoctH Gyukimu P’(Z)+ZP’’(Z)=-b <0, Ze [0, a/b);

(4) mspepxxu Cr= ¢y, +Fy, f € {1, 2, ..n! — HeyObIBaIOIIUE, HENPEPHIBHBIE CHU3Y.

Paccmotpum 1Be UpMBI Ha pBIHKE, TJE CIIPOC U M3JIEPKKH UMetoT Bux P(Z) =10 — Z;
Ci=2y;;, C;=6,5y; Z= y; + y,. Ha ocHOBaHUU TeopeMbl 3 yTBEPKIAETCs, YTO CYIIECTBYET

a _cmax
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paBHoBecue KypHo ms nyononuu. Ha camom nene B paBHOoBecuu KypHo Ha phIHKE MOHOTIONUS,
MIOTOMY, YTO BTOpasi JUpPMa HEeKOHKYPEHMOCNocoOHua. AHAJIOTUYHBIN CIy4all pacCMOTpEH BBIIIE,
rIe Ui Tpex GUpM C pa3iuYHBIMU H3JIEP)KKaMHU HE CYLIECTBYET PABHOBECHSI, IOTOMY, YTO TPEThS
(rpMa HEKOHKYPEHTOCIIOCOOHA, OHA BBITECHSETCS C PhIHKA, U B paBHOBecMH KypHO BMecTo Tpex
¢upM Ha peiHKe ayononusi. Hemb3s cormacurcss ¢ HoBumiekoM, uTo mpoOsiema HepaBHOBECHS
3aBUCUT MCKJIIOUUTENIBHO OT XapakTepa cCIpoca, WIN ONpeessercs >HIOTCHHBIM XapaKTepoM
gucia ¢pupM [22, ¢. 96-97], mpuyrHA HECOOTBETCTBHIA, MOTOOHBIX PACCMOTPEHHBIM BBIIIE, B TOM,
YTO HEOOXOAMMBIE YCIIOBHS TeopeMbl HoBIlleka He IOJHEBI, Takke U B TeopeMax Mak Manyca win
CupnapoBcku u SlkoBunia (kputukyembix HosriekoM B [22]) HET orpaHUueHHH Ha U3EPKKU HUPM
B 3aBHCHUMOCTH OT U3EP’KEK KOHKYPEHTOB.

Cornacao KypHo, npu yBeNnW4eHHN YUCIA 0OUHAKOBLIX KOHKYPUPYIOIIUX (DHUPM, PHIHOK
CTpEeMUTCA K COCTOSHUIO «COBEPIIEHHO KOHKYPEHTHOI'0» PaBHOBECHUS, KOTJa 1IeHa ONpeaessercs
€IUHBIMU TMPEACIbHBIMU U3JEpKKaMH. [Ipy paziudHbBIX W3AEpkKKaxX (GUPM 3TO O3HAYAET, YTO B
paBHOBecHH KypHO CYIIECTBYIOT 02panuueHuss KOHKYPEHMOCNOCOOHOCMY Ha N3IEPIKKU KaXKIOH
(UpMBI, ONpe/IeNIoIINe BO3MOXKHOCTh IIPOU3BOIUTH B COCTOSTHUN PaBHOBECHS HEHYJIEBOH 00beM
BBIMycKa. OTO O3HAa4aeT TaKkKe, 4YT0 (GYHKIMHA peakimu ¢(upM (THIIEPHIOBEPXHOCTH B
MPOCTPAaHCTBE OOBEMOB BBINYCKA) JOJKHBI ITEPECEKaThCs, MO KpalHeW Mepe, B OJHOW 0OOIIEi
touke. Eciu cymectByer paBHoBecue KypHO st pupM ¢ OJMHAKOBBIMU M3JEPIKKAMH, TO TPH
«muddepeHnmanum» U3AEPKEK OOBEKTUBHO CYLIECTBYIOT —OrpaHMYEHUs (WIM  YCIIOBHUS
KOHKYpeHTOCIocoOHOCTH (pupM B paBHOBecud KypHO), OCTaBisIONIME «3a TPAaHULAMH PHIHKa
(GUpPMBI ¢ M3ZEpIKKAMH, KOTOpPbIE HE COOTBETCTBYIOT OrpaHH4YeHUsM. OTMedeHHass 0COOEHHOCTh
paBHoBecus KypHO BakHa He TONBKO i Ooiblioro yucia ¢upm (kak cuuraer Hosiek), u He
TOJBKO ISl TUHEHHBIX (PYHKIMI CIPOCa M H3JepiKeK .

4. Ctpareruyeckas peduiexkcusi B noucke papHosecusi Kypao

Ienv u 3a0aua ananusza

KypHo mocnenoBarensHO paccMaTpuBai NpeanoiaraeMble 00beMbl BBIITyCKa IBYX (GHPM
U OTKJIMKH, COOTBETCTBYIOUIME YCIIOBHSM IIEPBOTO MOPSAIKA, YTOOBI 00OOCHOBATH CYIIECTBOBAHUE
cmamuunozo paBHoBecus . Ilogxon KypHO mOKasan NpPHHIMIHMAIBHYIO —BO3MOKHOCTE
WCIIONIb30BaHMsI MEHTAIBHOIO MpoIecca ISl TOUCKAa PaBHOBECHS, U, TI0 HAILIEMY MHEHHIO, MOXET
paccMaTpuBaThCs KAaK IEpBBII BKIAX B COBPEMEHHOE HANPABICHHE TEOPHH HIP —
cTpaTtermueckue pedIeKCHBHEIE HIPhL

% Hamnpumep, npu ¢pynxnuu cripoca P(Q) = 4 — QZ JUsL JTI000Tr0 Yrcia (GUPM C OMUHAKOBBIMH H3JIEPIKKaMU
TC,=(1/3)g° wmn TC,=0,754-(¢° + q) cymectByer paBroBecue Kypno-Hsmra. Ecim Ha TOM e pBIHKE
KOHKYPHPYIOT TONbKO B¢ (upMbl ¢ pasmuunbiMu msznepxkkamu 7C; u TC,, To Bropas ¢upma Oyner
HEKOHKYPEHTOCIIOcOOHOH. OnTuManbHOH cTparerueil it nepBoil GpupMel OyneT «BBITYCK MOHOIIOJIBHOIO
obbeMay, a 11 BTOpol puUpMbI — «HE y4acTBOBATh B KOHKYPEHLIM», IOTOMY YTO JII00OH BBIITYCK IPHHECET
eil yOBITKH.

711, ¢.138].

28 CoobpaxxeHne OTHOCUTEINBHO ghakmuueckozo Uconb3oBaHus peduexcuu B ananusze O. KypHo Bbicka3ana
k.3.H. E.H. KanmbrukoBa npu o0cyxaeHnu ero noaxo/a B 4acTHoH Oecene.

» O030p pabor mo TeopuH peQIEKCUBHBIX UIpP, BKIIOYAsl CTPATErHUECKYI0 pe(IeKCHI0 MOXKHO HAaWTH B
pabore JI.A. HoBukoBa n A.I'. UxaprumBmwin [3], JOMOMHUTENBHBIE PYCCKOS3BIYHBIE MaTepUalibl MOXKHO
HalTu Ha caiitre MHctutyra Ilcuxonorun PAH, B Tom uncie, Matepuaisl MexxayHapoaHOH KOH(EpeHIMI
«MynbTH-pedIeKCUBHBIE MOJIEIH HOBEACHUS areHToBY, 1998 ., CIIIA.
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B oriuume oT paBHOBECHOTrO pEUICHHS, MOJIYYEHHOTO B KJIACCe JMHEHHBIX (YHKIMH,
0000IIeHHbIE PENICHUs] B KOHEYHOM BHJE JUISl IPYTHMX THIIOB (YHKIHMH CIIpOca U H3JEPIKEK
MOJTYYUTh TEXHUYECKH CIIOKHO. [ToaTOMy nmpuMeHeHHe moaxoa CTpaTernaeckKux pedaeKCuBHBIX
UTp TPEACTABIISETCS TPUBIIEKATEIFHBIM METOAOM IIOMCKAa CTATHYHOIO PAaBHOBECHS, W IIENBIO
MOXXHO CYHTATh IOIBITKY HPOaHATU3UPOBATH CXOAMMOCTH IMPOLECCOB K U3BECTHBIM PELICHHSIM
JUTSL Pa3JIMYHBIX TUIIOB 10OPA0KA USPbL.

3amaua COCTOMT B aHaNIW3€ BIHMSAHUS Ha CXOJUMOCTh IIpOIeCcCa CTPAaTErHuecKOi
pedIiekcuu K cTaTudeckoMy paBHOBecHi0 KypHo—Hbdima B ycimoBHsIX HpeANOCHUIOK paszieia 1,
crenyonmx (akTopoB: 1) ydacTMe HEKOHKYPEHTOCHOCOOHBIX (UpM (MIpOKOB); 2) BIHSHUE
HAYaIBHOTO BEIOOpA UTPOKOB; 3) BIUSIHUE PACIONIOKEHHSI HOMEPOB UTPOKOB; 4) OTHOBPEMEHHBIH,
TIOCJIE/IOBATENLHBIA HIIH MOCIIEA0BATENbHO-TPYIIOBOH MOPsiIoK Urpsl. [lepsbie Tpu dakropa mpu
C/IMHCTBEHHOM PABHOBECHH HE JOMKHBI BJIMATh HA CXOAMMOCTh adeKeammuozo’’ mporecca.
W3BecTHO, YTO MOCIEAOBATENBHBII MOPSIOK X0/la UTPOKOB B AWHAMUYECKOM, TIOBTOPSEMOM Urpe
npuBoauT K paBHoBecuto Kypno-Hama [13], [16]. B 3amauax Teopum Xxaoca, Hampumep, B
MoHorpaduu I1y ¢ yuenukamu [21] B r1aBax 6 u 7 paccmarpuBaroTes peakimu ¢pupm o Kypro u
no IlrakensOepry, yCTaHOBJIEHHBIH MpPOIECC AHAIM3UPYETCS B JUCKPETHOM BpPEMEHH, H
«XaOTUYHOCTB» IOBEACHUS (UPM paccMaTpUBaeTcs Kak IPOHUKHOBEHHE B CYIIHOCTh
JTMHAMHYECKOro B3auMojelcTBus ¢upM omuromonuu. B rmaBe 8 paccmarpuBaroTcs MOJEIH
Ou3HEC-IIMKJIa B MEXpPErHOHaJbHOW TOProBje, TIJe HCHONB3YIOTCS YpPaBHEHHsS B YaCTHBIX
MPOU3BOJIHBIX W TEOpUsl  CABOEHHBIX  OCIWIATOPOB  CUMTAETCS  OCHOBOIOJIATAIOMICH.
3aTpyJHUTENHFHO TPOBOAUTH CPAaBHEHWUS, HO, KAaYECTBEHHO IMOXOXHE AP(PEKTh pacXosiierocs
(xaoTn4HOro?) mpomecca W crnenupUYecKHe NUKIbI OBUIM TONYYeHbl HIDKE IIPU aHaIHu3e
CTpaTErnuecKux peqIeKCUBHBIX UTP OJHOBPEMEHHOTO U ITOCJIE0BATEIbHO-TPYIIIIOBOTO MOPS/IKA.
OcnoeHule onpeoenenusn

1. Paneom R Ha3bIBaeTcsl miar cTpaTernieckoi peduexcusHol urpel. R=0, 1, 2, ...

2. [lepuooom yuxna peghrexcuu Ha3bIBa€TCs MUHIMAJIBHOE YHCIO PAHTOB, KOT/Ia KaXKbIi
UTPOK JeNlaeT OAWH XOA. MUHHUMAaNbHBIA Tepuoj paBeH 1, eciu BCe WIPOKH JENAOT XOJ
«OTHOBPEMEHHOY, @ MAKCUMAJIbHBII — paBeH 7, KOTJa X0/ UIPOKa COBMAJIAET C [IarOM UTPHI.

3. Urpsl paznuyarotcst o THIY nopaoka uepul. CyliecTBYeT TPU Pa3IMYHBIX THIIA UTPHL:
00HOBPEMEHHO20, NOCNIEO08AMENLHO20 U NOCIe008AMENbHO-SPYNNOB020 NOPAOKA € NEPUOAAMU
LIUKJIOB COOTBETCTBEHHO: MUHUMAaJIbHBIM, MAKCHMAJIEHBIM U TPOMEKYTOUHBIM.

4. OTHOBPEMEHHBIM ITOPSIIKOM MIPhI HA3bIBAETCS MPABUIIO UT'PhI, KOTJa HA Ka)K/IOM IlIare,
KpOMe HYJIEBOTO paHra, Bce # ()UpM OJHOBPEMEHHO ONTUMH3HPYIOT CBOW BBIOOD, Ka)/1as Jelaer
XOJl B COOTBETCTBUU CO CBOEH (DYHKIMEH peakIiy, UCXOAS U3 CYMMapHOro 00beMa KOHKYPEHTOB
Ha TpenpIaymeM mare urpsl. Hanpumep, it asyx ¢upm ¢ Homepamu 1 u 2 (n=2): nopsiaku 1,2\
u 2,1\ He pasznuuaroTcs, ciuerl (\) yCIIOBHO 0003HaYaeT 0YepeTHON paHT pedIeKCHH.

5. IocnemoBaTenbHBIM MOPSIKOM WIPHI  Ha3bIBACTCS MPABUIIO, KOT/Ia HA KaKIOM IIare
UTPHI TOJIBKO Of1HA (hupMa aenaer xof. [lopsimok ¢pupm coxpansiercst ¢ poctoM panra. Hampumep,
s AByx ¢upm ¢ Homepamu | m 2 (n=2): 1\2\  wmm 2\1\ o3HAYalOT pa3nUYHBIE
TMIOCIIE/I0BATENbHBIE TIOPSIKH.

6. TlocnemoBaTenbHO-TPYNIIOBBIM IIOPSIIKOM HIPhl Ha3bIBaeTCsl IPaBWIIO, KOTAa Ha
OYeperHOM IIare Urpbl OJHOBPEMEHHO HECKOJNBKO GupM JenaroT xon. Pacmpenenenue gpupm mo
TPYyIIaM | TOPSIOK TPYIIN COXpaHsIeTcs ¢ pocToM panra. Hanpumep, pu n = 4: 1,2\ 3,4\ win
2\ 1\ 3,4\ wu 1,2,3\ 4\, rae nmepuo MUKIa U3MEHSICTCS OT JBYX 110 TPEX.

30 o
B nanHoM ClIyda€ aI€KBAaTHOCTb O3HAYAC€T CXOAUMOCTD K PEIICHUIO CTaTUIHOU 3aJa4u.
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Ilocmanoska 3a0auu:
1) @ynkyuu peakyuu upm Kax peKyppeHmuple COOMHOUEHUA

VYenoBust 1-9 w3 mepBoro pasiena COXpaHSIOTCS, HO (GUPMBI HE aHAJIH3HPYIOT
KOHKYPEHTOCIIOCOOHOCTh YYaCTHUKOB CTaTHYECKOH (OJHOBPEMEHHOW) WIPhl U HE pElaroT
CHCTEMbI JIMHEWHBIX ypaBHeHHH. @HUpMa-CyObEKT HINET peIIeHHe METOIOM IOIIaroBOi
pedrekcuu B yCIOBUSX dMITATHH, Npeamonaras, 4ro ()aHTOMHBIE UTPOKH BBHIOMPAIOT HAMITYYIIHUHI
OTKJIMK, TaK )K€ KaK ¥ OHa cama, II03TOMY HoMep (PUpMBI-CYObEKTa He IOJDKEH UMETh 3HAUCHHSI.

HauanesHomy BBIOOpY QupMBI (Wi (UPM) MPUIHCHIBAETCS HYJIEBOH paHr pedekcuu
R=0. Ha nayanpHOM miare urpsl ¢upma (Wi rpynmna GupM, B 3aBUCUMOCTH OT TOpSIKA HIPHI)
MPOU3BOJILHO BHIOMparoT xo4. /Jlis Kakooro TmOCIeAyoLmero paHra R mpeanonaraercs
JIOCTYMHOCTh MH(popManuu 00 o0beMe BbIOOpa KOHKYPEHTOB Ha IPEABIAYIIEM Iiare, U (pupMsl
MBICJIEHHO «BBIOMPAIOT» ONTHMAIBHBIN OTKIIMK B COOTBETCTBHHU CO CBOel (pyHKkuuen peakiuu (7).
Ecnu BbIycK KOHKYPEHTOB OOJIbIIIE «COBEPIIEHHO KOHKYPEHTHOr0» o0bema (upmsbl O,;, (BanoBast
NpuOBLIL OTPUIIATENBHAS), TOTAa (UPMa «BBIOMpaeT» HyNeBOW BhITyck. DyHKImu peakuuu (7)
paccMaTpHuBalOTCs KaK peKyppeHTHBIE COOTHOIIEHHS IO paHry peduiekcun R. B nanpHelinem paHr
pednexkcun 0003HaYeH B BBIPAKECHUHM HIDKHETO HHAEKCa o0ObeMma Bblmycka (pupMbl, wiu
CYMMapHOro BbITycka (upM) uepe3 ApoOb. B oOmmem ciiyuae peKyppeHTHBIC COOTHOIICHHUS
pedaekcuBHOI UTPBI UMEIOT BUI:

_ O = (Ors =g/ 2, ecru (O, —(Or =9 51))>0
Lo eciu (Q; —(Op = 421)) <0

TIE Gir, gi/r-1 — OOBEMBI BBIITyCKa (HUPMBI i Ha mare R ¥ npeapiayiemM mare R—1;

Or.1— qig-1 - 00BEM BBIITyCKa KOHKYPEHTOB (PMPMBI 7, IPEICTABICHHBIH KaK Pa3HOCTh CYMMAapHOI'0
BBINTyCKa ¥ BhIITycKa GpUPMBI i Ha TipeasiayneM mare R-1 ;R = 1,2, 3,...— oo.

Yucnennoe modenuposanue u GHATUMUYLECKOe peuienue

PexyppeHTHBIE COOTHOIIECHHS TTO3BOJISIIOT YUCIEHHO MOOeauposams Tpolecc pedrekcuu
B 3aBHCHUMOCTH OT 3aJ[aHHBIX MapaMeTPOB MOJIENHN, HaYaJIbHOI'O BBIOOpa M nopsioka uepwvl. Panr
pednexkcun (wmu miar pasmbiluieHUi) R B peUIEeKCHUBHBIX Hrpax ()OpMajabHO COOTBETCTBYET
TeKyneMy (IMCKPETHOMY) MOMEHTY BPEMEHHU B NUHAMHYEeCKuX cucremax. Ilporecc peduexcuu
paccmarpuBaercsi B n-MepHoM ((pazoBoM) mpocTpaHcTBE 00BEMOB BBIMYCKa (DUPM OJIUTOIONUH,
TJle «TEeKyIlee» COCTOSHHE IPOIlecca ONpe/eNsieTcsi TOYKOW, U MBI aHAIM3UPYEM CXOIMMOCTD
mporecca K aTTPaKTOpy THIa «y3em» .  KOOpIMHATBI «y3la» ONpEIENsioTcs OObeMaMH
paBHoBecuss Kypuo—Hsma (11) m.3. Jlnsa rpaduveckoro mpeacTaBieHUs Iporecca pedeKCuu
(UpPM OIUTOIIONHMU HCIOIB3YIOTCS He (Da30BOE MPOCTPAHCTBO (IO TEXHUYECKMM NpPUYMHAM), a
3aBHCHMOCTh 00beMa BBIITycKa (PHPM OT paHra pedaeKCHH.

Teopernuecky BO3SMOXKHO IOJYYUTh AHAJIUTHYECKOE BBIpAKEHHE 00beMa (QUPMBI i IS
TEKYIIEro paHra pedieKkcuu, UCIIONb3ys PEKYPPEHTHBIE COOTHOIIEHUS! M HAYaJbHbIE YCIOBHUS, U
MPOaHAU3UPOBATh CXOJUMOCTh ITIPOIECCA, PACCMATPUBAs MPEAENT aHAJIUTHYECKOTO BBIPAKEHHS
oobema ¢upmbl ¢ mnpu R — oo. Ecnum mpemen He coBmamaer ¢ BeipaxkenueM (11), To
cTparernueckas pedieKcuBHas HWrpa HE MOXET pPacCMaTPUBATHCS KaK METOJ| ONpeleNeHHs
CTaTUYECKOTO PAaBHOBECHS. AHAIMTUYECKOE BBIpAKEHHE 00bEMa IIOJy4eHO HHXKE TOJBKO JUIS
ciry4ast ITPbl 00HO8peMenH020 nopsoka. 1103ToMy B KaueCcTBE OCHOBHOTO METOZA MCCIIEIOBAHUS
HCIIOJIb30BAJICSl METOJ YHCIIEHHOTO MOJAEINPOBAHUSI.

(18) qi/r

b

3! Tumer aTTpakTOpoB MOXHO HaiiTh B cetn Internet http:/www.keldysh.ru/comma/html/ds/index.html
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Mooenuposanue npoyecca perexcuu 00H0BPEMEHHO20 NOPAOKA

MHOXECTBO BO3MOXHBIX OOBEMOB BHITycKa (UPMBI i (g;) 3aBUCUT OT IapaMeTpOB
crpoca M u3zaepxek Gpupmsl i. Kak Oyner mokasaHo nanpliie, Ha4aJIbHBIH BBIOOp (PUPM HE BIIUSET
Ha CXOOUMOCTh Ipoliecca (3a MCKIIOYEHHEM CiIydasi TOYHOrO BBIOOpa paBHOBeCHBIX 10 KypHo
00BEMOB), U IM MOXKHO TIpeHeOpeyb.

Jis  ToCcTpOoeHUWsT aHAaJMTHUYECKOro BbIpakeHHMsi oObema ¢upMmbl Ha mare R+1
MPUMEHSIETCSl  TEXHUYECKH yOOOHbIE PEKYPpPEHTHBIE COOTHOIICHUS, COOTBETCTBYIOLIHE
TpaJULIUOHHON (HENONHON) (DYHKIUH pPeaKIyu:

(19) gire1 = (Qei— (Or —qir))/2 .

3amernMm, 4yto B ciaydae (19) uMerOT MecTo adanmueHvle 024CUOAHUSl, KOTOPBIE HeE
panfoHAIBHBI, B TOM CMBICIE, YTO BBIMTYCK KOHKYPEHTOB Ha TEKYyIIEM Iare M3MEHsSeTCs, U B
00IlIeM HE COOTBETCTBYET OKMAAHMAM. B aToM ciyuae ¢upma He momajaer Ha CBOIO (hYHKIHIO
peakuuu. [IpenBapuTenbHO BBEJEM COKpalarone 0003HA4YeHHs KOHCTAHT MOJENIU U TEKYIEro
CyMMapHOro o0bemMa BBIITyCKa!

(200  a= ZQci 12; B=(n—1)/2; Qp,y = ij'um :
= =

[pencraBumM OGecKOHEUHYIO IIETIOUKY PacCyKACHUH (GUpMBL, mpeodpa3ysl peKyppeHTHbIE
COOTHONIGHHUS Ha KaX/JIOM IIare K HayaJlbHBIM JIAHHBIM: IIapaMeTpaM MOZEIH ¥ HCXOIHOMY
BbIOOpPY hupM (cM. Tabu. 1). [TapamnensHble pacdeTsl TEKYIIETO BBITycKa (UPM C HCIIOIB30BaHUEM
QHAJUTUYECKOTO U YHCIIEHHOT0, PEKYPCUBHOTO METO/a MOKA3bIBAIOT COBIA/ICHUE PE3YNIbTATOB, U
MIOATBEPKIAIOT KOPPEKTHOCTH (POPMYIT, IPUBEJICHHBIX HHXKE.

Tabnuna 1
OnrtuMainbHbIe OTKIMKY (UPM U CyMMapHbIi 00beM B 3aBUCUMOCTH OT pPaHTa pedIIeKCHU
Panr, OO0OnbeM BhilTycKa GUPMBL i, ¢ /r CymMmMapHBbIi 00beM BbIlycka, Qg
R
0 din

O, = z 90
i=1

! gin =0, =0y +q,0)/ 2 O =a-po,

2 4, =0, -0 +q,,)/2= 0, =a-p0 =a-p(a-p0o,)=
1+l — g-F% 9ir0 :a(l_ﬁ)+ﬁ2QO

1= + 20
“2 4 2 2 4

3 q1'/3:(Qci_Qz"'%/z)/z::Qci' Q3=OC—ﬂQ2=OC—ﬂ{[OC—ﬂ(OC—

l+l+l — %4_%4_% +M _ﬁQO)]}:a(l_ﬁ+ﬂ2)_ﬂ3Q0
2 4 8 2 4 8 8
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Rl Girpn =0, —Or+q,2) /2= Op=0—POr=a-
_ (1+1 _ 1]_ [1=B+pB%.+=P 1+ (=B""Q, 5

:L 1=(=B)*"! _ A\R+ ;
_[&+QR_]+ e onﬂm 5 - CA R0

> A 2R—1 +2_R

2R+]

HOZ[CTaBJ'IHH BBIPpAXXCHUA CYMMApPHOI'O obbeMa BBIITYCKAa B 3aBUCUMOCTHU OT MPCABIAYHICT O

paHra peiekcHH B BBIpaKEHHE BBITyCKa (HUPMBI, MpeoOpa3ysl BHIpRKEHUE CYMM M BBIYHCIISS
PAABL, TIOTYINM:

(21)
1 1&( a 1-(=pF/ | 1
9/ R+ :Qci(l_F]_EZ( (2]ﬁ) +(_ﬁ)R ]QOE]""W%/O

—\1+p

(1 ([, @ _a (EAE 1
‘(l 2’“‘](@1’ 1+ HQ‘) 1+ﬁ] 2 &py 2

I
P N I 1+8) 2 1+1/2B) 287

Ioxncrasnsist B (21) Belpakenuss o u f u3 (20), MOTy4UM OKOHYATEIHHOE BHIpa)KEHHE
o0bemMa (pUPMBI i B 3aBUCHMOCTHU OT HAa4aJbHBIX JaHHBIX M OT paHra peIeKkCHu:

ZQci
o)
+1

1
(22) 9i/re1 = 1- 2R+]

o, Z‘Q .(_n—l]R.(l—[—l/(n—l)]R”]_i_ 1

T (n+)) 2 1+1/(n-1) QR il

[Ipoananu3upyem Tpu ciaaraeMbix BbIpaxkeHus (22).

OObeM BbIIlycKa (UPM NP R — 00 CYIIECTBEHHO 3aBHCUT OT BTOPOrO CJaraeMoro.
[lepBoe ciaraemoe B BblpakeHMH (22) crpemutcs K pemrennio Kypro—Homa (11), a Tperbe
caraeMoe — K HYJII0, YTO B OOIIEeM ciydae O3Ha4yaeT CHIIKEHHE BIIMSHUS Ha4aJlbHOTO BHIOOpA
($UpM TIpH yBETMUESHUH paHTra peIeKCHu.

B uactHOM cnywae, eciu HadaibHBIA BBIOOp BceX (HUPM  TOYHO COOTBETCTBYET
pPaBHOBECHBIM O0OBeMaM, TO BeinnunHa (Jy BO BTOPOM CIIaraéMOM COBMAJaeT C CyMMapHBIM
00beMoM paBHOBecHs (22). [lepBbIii COMHOXHTEIh BTOPOI'O CJIaracMoro paBeH HYII0, U 00beM
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BhINTycKa ()UPM TIO0 CyMMeE MEPBOTO U TPETHETO ClIaraeMbIX COOTBETCTBYET paBHOBecuio KypHo—
Hboima u He u3MeHsieTcst Ipy U3MEHEHUH PaHra.

Ecnn HavanmpHbld BBIOOP (UPM OTIIMYAETCS OT PAaBHOBECHOI'O pEIICHHs, BTOpOE
cllaraeMoe CTPEMUTBHCSI K HYIIIO C POCTOM paHra moasko npu n < 2 13-3a BTOPOr0 COMHOXXHUTEJISL.
CrnenoBaTenbHO, IPUHIUIT OTHOBPEMEHHON KOPPEKTUPOBKHU B PE(IIEKCUBHBIX MIPaX OJIHUTOIOJIUH,
WU Uepbl OOHOBPEMEHHO20 NOPAOKA He npugoosim Kk pasnosecuio Kypno—Hbouia, 3a NUCKITIOYEHUEM
YaCTHBIX CIy4aeB MOHOIIOJIMH M TYOIOJHH, U, B TO K€ BPEMs, HE OTPHULAIOT CTAIIHOHAPHOCTH
PaBHOBECHS  HpU  ONMUMAIBHOM — HAYAAbHOM  6bloope.  JIFOOONBITHO, YTO  MIMPOKO
pacIpocTpaHeHHbI pUMep KOHKYPEHLMH IBYX (UPM JIOIyCKaeT OAHOBPEMEHHBIH OTKIIHUK, HE
Hapymiasi CXOAUMOCTH K CTATHYECKOMY PaBHOBECHIO.

3aMeTHM, 4TO B IOCTPOCHUM mporecca B Tabdi.1, ObUIO MCIONB30BAHO TPAJUIIMOHHOE,
HEroJHoe BhIpaxkeHne GpyHkumil peakiuu (19), He yduThIBalIoOIIEe, YTO €CiH ¢y > O, TO pUpMa
BBIOMpaeT HyJACBOH 00BeM. ITO CHCTAHO M3 TEXHHUYCCKHUX COOOPaKCHUH YIPOUICHHS
QHAJIUTUYECKUX  BBIKJIQJOK, 4YTOOBI  TIOKa3aTh  HECXOAMMOCTh  Mpomecca  pedIieKCHH
00HOBPEMEHHO20 NOPSIOKA.

[Ipu YrcICHHOM MOJEIUPOBAHKUHY C UCIIOIb30BaHHEM MOTHON QyHKIwK peakimu (18) 3To
3aMeuaHue ObLJIO YYTEHO, TO €CTh, (PMPMBI U30€rajiy B MOCIEAYIOIIEM IEPHUOJE OTPULIATEIbHOM
BaJIOBOI TIPUOBLIH, BEIOMPAsl HYJICBOW 00bEeM BBITyCKa. B 3TOM cCilydae Mpolecc ¢ pOCTOM paHra
pednexkcuu npuHUMaeT BUI OMEHHUI OT HyJIsl K MOHOIIOJIBHBIM BbITyckaM. Ha puc. 30, mpuBeneHs
Pe3yNbTaThl YUCIEHHOTO MOJICTTUPOBaHUSI 00bEMOB B pe(pIIeKCHBHON MIpe KOHKYPEHTOCIIOCOOHBIX
¢upM, TIle B KauyecTBE HAYaIbHBIX OOBEMOB BHIOpaHBI 3HAUYEHHs OJNM3KHE K PaBHOBECHBIM C
TOYHOCTBIO JI0 TPETHEro 3HaKa Iocje 3amsaTod. Heckonbko mepuomoB KonedaHuWs mpolecca Ha
puc. 30 HEBEJIMKH, HO C POCTOM PaHIra NPUHUMAIOT BUJI BBIIIE YIOMSHYTHIX OueHuil. Pe3yibrar
HCCIIEJOBAaHUH MOXKET OBITh CPOpMYIIUPOBaH B (hOpME TEOPEMBI:

TEOPEMA 2. Cxomumocth K paBHOBecuio KypHo—Hpmia mpomecca crparernueckoi
pedaekcuBHOI UIpbl OJHOBPEMEHHOTO IOPs/IKa, KOPPEKTHPYEMOW Ha KaXKJOM IIare CorjacHo
(GyHKIMAM peakuuu (upM, 3aBHCHT TOJBbKO OT uucia GupM. [Ipu yucne pupm He Oosblie AByX
TIPOLIECC CXOIMTCS, NHAYE PACXOJHUTCSL.

JlokazaTenbCcTBO Uil Ciiydasi «TpaIuIMOHHOW» (yHKuuHM peakuun (19) paccMOTpeHO BhIlle Ha
OCHOBE aHaJIM3a 3aBUCHMOCTH BBIITyCKa OT paHra Urpsl (22). YucineHHbIe nccieoBaHusl polecca
C HCIOJb30BaHueM IOMHOW (yHKuuHM peakuuu (18) mokasanm, 4TO pe3ynbTaT CXOJUMOCTH He
M3MEHsIeTCsl, HO KoliebaHMsl Tpolecca NMPHOOPETaroT 3KOHOMHYECKH OCMBICIICHHBIN XapakTep B
npezenax (s Kaxaoi GUpMBbI) OT HyJIsl 10 MOHOIIOJIBHOTO BBIITYCKA.

Mooenuposanue npoyecca pegiexcuu noc1e006ameaIbHO20 NOPAOKA

Ha nawanpHOM miare paccyxnenuii (R = 0) ¢upma-cyObekT paccMaTpUBaeT BapUaHT
HAYaIBHOTO BEIOOpa (UPMEI ¢, U Ha MOCIENYIOUIUX IIaraXx — ONTUMAaJIbHBIA BHIOOp (CBOM WM
KOHKYPEHTOB) TMpH (HUKCUPOBAHHBIX OOBEMax BBINYCKa OCTaJbHBIX (GupM. OuepenHas
KOPPEKTHPOBKa 00beMa Kax oW (UPMBI IIPOBOAUTCS YUKIUYECKU Yepe3 M IIaroB, a €e 00beM
(uKcupyeTcst Ha ocienyonue # — 1 MaroB, Koraa KOPPEeKTHPOBKY ITOOUEPETHO KIIPOBOJISITY BCE
octasibHble (PUPMBI. PekyppeHTHBIE COOTHOMIEHUS (PUPMBI k B 3aBHCUMOCTH OT HOMeEpa IMKJIa
peduiexcun m, panra peduiekcud R = mn+k M oXumaeMoro oObema BBITYCKa KOHKYPEHTOB
ompezensercs aHanorudHo (18) ¢ coorBeTcTByIOIIEH 3aMEHON HMHAEKCOB, U (PYHKIUS peakiuu
UMeeT BUJ:

(O (O 9k 1m=1yn+k N/2npu gy, >0

23 R = - ’
(23) qi/r = Di/mnrk 0, npu 4, ;i <0
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rne k=1,2,.n,m=0,1,2,....—> 00

Oumntiel — Qifm-ink  PAYUOHANbHBIE OJiCUOaHUs  00BEMA BBIMYCKa KOHKYPEHTOB (GUPMBI £,
MIpE/ICTaBJICHHBIE KaK Pa3HOCTh CYMMAapHOI'O BBIITYCKa Ha MPEABIAYIIEM IIare | BBITYcKa (pUupMBI
k B npenpiaymem mukie (m — 1); k — Homep ¢upmbl; #n — ynucio GupM; m — gucio (1 HoMep)
1uKnoB; mn + k, mn + k—1u (m— 1)n + k — Homepa paHroB pedneKCUH; Grmn+k U Gi/gm-1n+k —
00BEMBI BBITYCKa (GUPMBI k& B UKIE m U 1 — 1 (Gr/m-1)n+x = 0 ipu m = 0);

k-1 n
Ok = qu/mn+j + qu/(m_])n+j — CyMMapHBIil o0beM, cocTosmmil u3 oobemMoB (k — 1
J= Jk

(GUpMBI), KOTOpBIE BHIOpAHBI B TEKYIIEM LUKIE 7, U 00HEMOB (OCTAIBHBIX (HPM), KOTOpBIE
BBIOpaHbI B IIPEABIIYIIEM LUKIIE 711 — 1.

B ommmune or ciydas Urpbl OJHOBPEMEHHOIO MOPSJKa HAa KaXKIOM IIAre oxcuUOaHus
@upmvl  payuonaibHel, MOTOMY YTO KOHKYPEHTBl B TEKYIIEM IIE€pHOJe HE H3MEHSIOT CBOHX
00beMOB U (hHpMa IonajaeT Ha CBOIO (PyHKIMIO peaklMH, a MPOLECC COOTBETCTBYET HPOIEAype
KOPPEKTHPOBKU 00BEMOB, paccMOTpeHHOH KypHo. Pe3ynmbTaThl YHCIEHHOrO MOIETUPOBAHHS
pa3INYHBIX BapuaHTOB (17 <10) moka3ajy CXOAUMOCTH Ipoliecca pedIeKCHH HOCIe008amenabHO20
nopsoka k paBHoBecuio Kypao—Hbsima, He3aBUCHMMO OT y4acTHs B UTPe HEKOHKYPEHTOCIIOCOOHBIX
¢upM: 00BEMBI KOHKYPEHTOCHOCOOHBIX (UPM CTpeMsTCS K paBHOBECHIO, a O00BEMBI
HEKOHKYPEHTOCTIOCOOHBIX (PPM CTPEMSITCS K HYIIIO.

} 4,0 4,0
& 3,5 é 35
-2- 3,0 = 30
& <
g 2,5 é 2,5
=
2 2,0 E 20
2 1,5 Z L5
z 1,0 § 1,0 1= —
2 05 g 05 50 %
0’0 LA A0 A NI L R L A B L L 0,0 \HH\HHHHHHH\HM“M
1 11 21 1 11 21 31
Panr pednexcuu Panr peduekcuu
—o—ql B @ A @ —X—¢ —0—ql —B8—q2 —&—q3 —X—q4
a) 0)

Puc. 3. CpaBHEeHHE CXOTUMOCTH IPOLIECCOB MOCIIEIOBATEIBHOrO (@) U OXHOBPEMEHHOT0 (0) IMopsiKa Urpsl.
[Mapametpsl Mmogenn: a= 40; b=4; ¢;=12; ¢,=13; ¢;=17; c,=18.

Ha puc. 3 npuBeneHsl ¢pacmenmsl TIPOLECCOB UIP HOCAEO08AMENbHO20 U
O00HOBPEMEHH020 NOpsoKa JUIS YeTHIpeX KOHKYPEHTOCHOCOOHBIX (HUPM C  Pa3IMdHBIMU
Npe/IeIbHBIME  M3JIepXKKaMu. B urpe nociedosamenvhozo mopsinka (puc. 3a) CXOAMMOCTH K
PaBHOBECHBIM O0BEMaM C TOYHOCTBIO J0 TPEX 3HAKOB IIOCIIE 3aIsITOW ObUIa TOCTHIHYTa 4Yepe3 12
nukioB. Haumbas ¢ 13 mukia MomenupoBajiachk Urpa 00HogpemenHo2o nopsoka (puc. 30), 4to
OpPUBEIO K TIOTEpE CTAllMOHAPHOCTH W OWeHWsIM mpoliecca. Pe3ynbTaThl MOISTHPOBAHHS
TIO3BOJISIIOT COPMYIHPOBATH CIEAYIONIEE YTBEPIKICHUE.
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VYTBEPX/JEHUE 1. Cxomumocts k paBHoBecuto KypHo—Hbpmia mpormecca crpareruueckoi
pedaekcuBHOI UTpHI MOCIIEI0BATENFHOTO NOPS/IKA, KOPPEKTUPYEMOW HA Ka)KJOM Ilare CorjiacHoO
MOJHBIM (YHKIMSAM peakuuu pupM (23), He 3aBUCHT OT YHCIIa HEKOHKYPEHTOCIOCOOHBIX (HUPM:
00bEMBI KOHKYPEHTOCIIOCOOHBIX (HPM CXOAATCS K pelieHusM paBHoBecus KypHo—Hbomia, a
00bEeMBI HEKOHKYPEHTOCIIOCOOHBIX (PUPM CTPEMSTCS K HYJIIO.

Mooenuposanue npouecca pegexcuu noc1e006ameabHO-2PYRNOE020 NOPAOKA

UucneHHbIe WCCIENOBAHUS Pa3IMYHBIX BAPHAHTOB WIP IIOCIENOBATEIHHO-TPYIIIOBOIO
MopsJIKa MOKa3ajH, YTO MPOIECC CXOAUTCS K PaBHOBECHOMY PEILICHHUIO, €CJIM BO BCEX TpYIIax
MPUCYTCTBYIOT KOHKYPEHTOCIOCOOHBIe (upMbl. [IpM HapymieHHH S5TOro YCIIOBHS, OOBEMBI
HEKOHKYPEHTOCIIOCOOHBIX (DUPM CTPEMSATCSI K HYJII0O C POCTOM paHra pe(uiekCHH, a HpoLecc
CXOOUTCS K aTTpakTopy THma «(okyc» ¢ UeHTpoM B Touke paBHoBecusi KypHo—Hbomia.
HckimoueHneM siBIIsIeTCs Clydai, KOrza Bce TPYIIbI BKIIOYAIOT He Oonee ABYX (GupM, M Iporecc
Bceryia cxoautcs K paBHoBecuto Kypao—Hbaina, HezaBucuMo OT 00IIero yucia U pacupeieeHus
IO TPYMIIaM HEKOHKYPEHTOCIIOCOOHBIX (DHPM.

Ha puc. 4 npuBeieHbI pe3yIbTaThl YUCICHHOT'O MOACIHPOBAHNUS HTPBI TIOCIIEI0BATELHO-
TpYyNIIOBOrO mopsiyika yeTbipex ¢pupM. CHavana Tpu GpupMbl OTHOBPEMEHHO BBHIOUPAIOT HaYaJIbHBIE
00BbEMBI BBIITYCKa, a Ha CIEAYIOIIEM Iare 4erBepras GUpM BBHIOMpaeT 00beM B COOTBETCTBUU C
¢ynkimel peakuuu. YerBepras (upMa HEKOHKYPEHTOCHOCOOHA (OrpaHMYEHUE Ha IpeAeibHbIC
M3JIEP)KKU YKa3aHO Ha puc. 4), 1 00beM ee BBITycKa CXOAMTCS K Hyiro. [Ipouecc mameHeHHs
BBINTYCKA OCTAJbHBIX (UPM CXOIMTCS K aTTPakTopy THma «(okyc» (KonedaHHsM pazIHYHOM
aMIUTUTY/bI) B 3aBUCHMOCTH OT HadaJlbHOTO BeIOOpa ¢upM: k paBHOBecuto Kypno—Hbpma (puc. 4
a), WU KoJieOaHMsIM pa3InIHON aMIUTUTY 6! (puc. 4 O u 4 B).
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Panr pednexcrn

—o—ql —8—q2
—4A—q3 ——q4

a)

1 11 21
Panr pednexcrn

—o—ql —8—q2
—4A—q3 ——q4

6)

3,5 3,5 3,5 —ﬁ—
3,0 3,0 3,0
< 2,5 < 2,5 < 2,5 ﬁ
o] [a] [a]
2 0 Z o, Z o, afalpal
2= 2= 2= WY
=15 21,5 215
: 1,0 : 1,0 : 1,0 H LW
E_g 5 E_g 5 E_g 5 I \ u u u
O O O
© 05 C 05 S 05
0,0 -+reee 0,0 e 0,0 -

11 21
Panr pednexcrn

—o—ql —8—q2
—4—q3 ——q4

B)

Puc. 4. BnusiHue HagampHOTO BEIOOpA Ha CXOAMMOCTB B MTPE IIOCIIEN0BATEIBHO-TPYNIIOBOro Topsiaka 1,2,3\
A a) q10=1; 920=1; q30=2.875; 6) q10=2; 920=1; q30=2; 6) q10=3.5; q20=3,375; q30=2,875. llapameTpsl
monenu: a=40; b=4; c;=12; ¢,=13; ¢;=17; ¢~23>20,5.
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a) 0) B)

Puc. 5. CxomuMocTh K paBHOBECHIO TIPH U3MEHEHHH YHCIIa KOHKYPEHTOCIIOCOOHBIX (PPM B UTpe
Tocie[oBaTeIbHO-TpymoBoro mopsiaka 1,2\ 3, 4\. Iapamerpsr monenu: a=40; b=4; a) ) ¢,;=25>24;
c;=25>24; ¢5=25>24; c,=8; 6) ¢;=22>21; c,=22>21; c3=13; ¢,=10; 8) ¢;=21>20,5; c,=17; ¢5=13; ¢,=12.

Ha puc. 5 npuBeneHsl pe3yabTaThl YUCICHHOI'O MOJEIHPOBAHHS PEPICKCUBHBIX WP
4eTbipex (PUPM IIpH NOCIIEI0BATENLHON KOPPEKTHPOBKE BBITYCKA JBYMsI TPYIIIIAMU U3 IBYX (GHPM,
KOTOpBIE ITOKA3bIBAIOT MPUMEPHI CXOAUMOCTH TIPOIecca K PABHOBECHOMY PEIICHHIO, HE3aBUCUMO
OT YHCa HEKOHKYPEHTOCIIOCOOHBIX (HpM. PaccMOTpeHbI Tpu BapHaHTa MCXOIHBIX JAHHBIX MO
NIpe/IeNIbHBIM M3JIEp)KKaM, KOTOpbIe IMOJ00paHbl TaKUM 00pa3oM, 4To B ciydae a) Tpu (pupMsl
HEKOHKYPEHTOCIIOCOOHBI, B cliydae 0) mBe (PMPMbI HEKOHKYPEHTOCIOCOOHBI, M B CIy4ae B) OIHA
¢upma HeKOHKypeHTocrocoOHa. OrpaHnueHnst Ha TIpeebHbIe U3EPKKU yKa3aHbl B ITapaMeTpax
Mojenel K puc. 5.

O0o0011eHre pe3yIbTaTOB YUCICHHBIX MCCIEIOBAHUI B Hana3oHe J0 # = 9 MO3BOJISIOT

cOpMyIHPOBaTh YTBEPIKICHHUE:
VYTBEPXJEHUE 2. Cxomumocth Kk paBHoBecuio KypHo-Homia mnporecca crpareruueckoi
pedaekcuBHOI UTpHI MOCIIEI0BATENFHOTO MOPS/IKA, KOPPEKTUPYEMOW HA KaXKJOM Ilare CorjiacHo
nonHeIM ~ QyHKIMSIM  peakuun  GupM  (23), B oOmem ciaydae 3aBUCUT OT HPHUCYTCTBHS
KOHKYPEHTOCIIOCOOHBIX ()UpM B TpymIax, HadyajlbHOrO BbIOOpa (UPM M HE 3aBHCHT OT OOIIETro
YKciIa HEKOHKYPEHTOCITOCOOHBIX (hupM. Eciiu B kaXkoi rpyrme He 6oiiee AByX GHUPM, TO MPOIece
CXOIUTCSl BCErna: 00beMbl KOHKYPEHTOCHOCOOHBIX (PUPM CTPEMSTCS K PEUICHHUSM PaBHOBECHS
KypHo-Hbamia, a 00beMbl HEKOHKYPEHTOCIIOCOOHBIX (hupM cTpemsiTcest K Hymo. [Ipu Haaumaun Xots
Obl B OJHOM Tpyrmme Oonblie AByX (GupM mpolecc B 3aBUCUMOCTH OT HadalbHOTO BBIOOpa (hupm
MOXET CXOAWTHCS WIIM COBEPILIATh IUKIUYECKHE KoJeOaHNsi OTHOCUTENIBHO TOUYKH PAaBHOBECHUS C
Pa3IMYHON aMIUIUTYON U YaCTOTOH KoJeOaHusl, KOTOpbIE CTaOMITU3UPYIOTCS.

3aknrouenue

Pe3yJ'H>TaTH HCCIICAOBaHUA CXOAUMOCTH MpOoLeCCa CTPATCTUICCKUX pe(bJ'IeKCI/IBHI)IX urp B
KJIacce JIMHEHHBIX q)yHKHI/Iﬁ CIIpoca U U3JCPIKEK (I)I/IpM IIoKasaju, 4To
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— MPOIIECC MOCIEA0BATEILHOTO TIOPSIKA BCETIa CXOAUTCS K CTATHYECKOMY PAaBHOBECHIO
HE3aBHUCHMO OT YHCJIa HeKOHKYPEHTOCTIOCOOHBIX (upM; Process of the consecutive order always
converges to static balance irrespective of number of noncompetitive firms

— MpOLIECC OJHOBPEMEHHOT0 MOpSJIKA PACXOOUTCS IpU 0oO0mEeM uucie ¢GupM Oolbliie
JIBYX, a MUHa4€ CXOAMUTCA K CTATUYECKOMY PaBHOBECHIO;

— IpoIecC IMOCIEeN0BATENbHO-TPYIIIOBOIO MOPSAAKA CXOMUTCS, €CIHM B KaKIOW rpymrme
UMeeTcsl XOTS Obl OfHa KOHKYPEHTOCIIOCOOHAs (upMa WM YHCI0 GUPM B TPYIIE HE OOJbIIE
JIBYX, & MHAYe, B 3aBUCHMOCTH OT HAYaJbHOTO BhIOOpa ()UPM IEPBOM TPYIINbI, WIH COBEPIIACT
KoJIcOaHUsI OTHOCHTEIIBHO PaBHOBECHUS, aMIUTUTY/IA W IMEPHOJ] KOTOPBIX CTAOMIU3UPYIOTCS, WIH (B
HCKJTFOYUTEIBHBIX CITYYasx) CXOMUTCS K CTATHIECKOMY PaBHOBECHIO.

MPUJIOKEHUE

ITpumep. /Iea pasnosecus Kypno—H>3wa u 00no pasnosecue Kyprno na nomannoi gpynkyuu cnpoca
Paccmorpum koHkypeniuo o KypHo nByx ¢upM Ha peIHKE ¢ JOMaHOH (yHKume# crpoca. M3mepxkn
¢upm omunakoBsle ¥ paBHBl: TC; =3 g;, rae i = 1, 2. JIyis Ka)KIOro U3 MHTEPBAJIOB U3MEHEHHs o0bema O
Ha QyHKUMH cripoca paBHoBecue KypHo cymecTByer.

45-70, 0<5 (2;2),

P(Q) =1 20-20, 5<0<12/1,75 ~6,86 (q1:q,) =1(2,83;2,83),

8-0,250, 0<12/1,75~6,86 (6,67; 6;67),
rneQ=q,+q,

IMpu6bLIb GupMBL, 00BEM U 1IeHA Ha PHIHKE B TOUYKaX paBHOBecHs: KypHO npHBe/ieHsI B ciaeayouei tabue.

NN |PaBuoBechblii| PaBHoBecnast |[IpuGbuis onHOM
PBIHOYHBIN |pBIHOYHAS LIEHa,|  (UPMBI B
obweM, O P PaBHOBECHH
1 4,00 17,00 28,00
2 5,67 8,67 16,06
3 13,33 4,67 11,11

Bo BTOpOii TOuKe paBHOBECHs Y NEPBOH (PUPMBI CYLIECTBYET CTUMYI OTKIOHHUTBCS OT PaBHOBECHS
KypHo, T.e. BbIOpaTh onTumanshslii (110 [lTakensbepry) oobem g; = 1,58, npu ycinoBuu coxpaHeHust 00beMa
BTOpOW GUPMEI ¢, = 2,83. DTO OTKIIOHEHHE IT03BOJISIET 00EHM (pHpPMaM IONACTh Ha MEPBBIH y4acTOK CIIpoca B
Touky O = 4,42; P=14,08, rie npuObLiIb epBoi GUPMbI IPEBBICUT €€ NPUObLIL BO BTOPOI TOUKE PABHOBECHUS
no Kypmno: 17, 55 > 16,06. Takum 00pa3om, Bropas Touka paBHOBecus 110 KypHo He sBiseTcst paBHOBECHEM
no Homry. Ilpu oTkionenuu nepBoi ¢pupMsl npubbUlb BTOpol (GUPMbI TakkKe MOBBICUTCS U OyzneT Ooublue,
4eM MpHUOBLIb NIEPBOH (PUPMBI, IOTOMY, YTO €€ 0OBEM BBILIIE.

IlepBast n Tperpst Toukn paBHOBecHs KypHo sBisercs paBHoBecreM o Hamry: mepsas — moromy
4TO NMpuOBUIL MaKCHMallbHas, U JI000€ OTKIOHEHHE CHWXKAET NMPHObLIb, a TPEThi — MOTOMY, YTO 00bEM
BBIITYCKa KOHKYPEHTA [03BOJISIET IEPEMECTUTHCS TOIBKO BO BTOPYIO 00/1aCTh OrpaHMYeHMIT 00IIero BhITycKa,
OJIHAKO JIOIYCTUMbIH 00BeM a1 (UPMBI IPU ITOM CIMIIKOM MaJl, YTOObl YBEIMYMTH NPUOBLIb IIpU
OTKJIOHEHUH.
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Resume
Static Cournot-Nash equilibria and strategic reflexive games of oligopoly:
case both linear functions of demand and costs
Olga Dusouchet

Augustin Cournot’s problem of a static equilibria of oligopoly in the class
of linear functions of demand and cost is studied, both as a static, non-
cooperative, n-persons game, and as a strategic reflexive infinite game. The
following concepts are introduced. The notion of conjectural variations of own
output is considered as derivatives of equal-profit functions depending on outputs
of competitors**. The name «sequentially-grouped game» is applied to a game,
which looks like a sequence of simultaneous moves of players in each group, one
group following another.

The static task has been solved. The statements about inconsistency of
Cournot conjectures in the T. Bresnahan paper “Duopoly Models with Consistent
Conjectures” (1981), along with discussion its negative role in significance
Cournot paper, are analyzed and refuted. It is shown that Cournot conjectures are
consistent, Cournot-equilibria coincides with Nash-equilibria under linear
functions of demand and costs. In addition, it is shown Cournot-equilibria may not
be Nash-equilibria under condition of kinked-linear demand. The competitiveness
of firms in the point of Cournot’s equilibria is provided as a restriction on
variational row of marginal costs depending on demand.

Some propositions of the papers of T. C. Bergstrom and H. R. Varian
"When are Nash Equilibria Independent of the Distribution of Agents’
Characteristic?" (1985) and W. Novshek "On the existence of Cournot
Equilibrium" are revised on the base of the concept of competitiveness.

Three types of strategic reflective infinite game: sequential, simultaneous,
sequentially-grouped, has been analyzed. It is shown a process of a sequential
game converges to Cournot-Nash equilibria, independently of number of
uncompetitive firms. A process of a simultaneous game diverges if number of
firms is more than 2; otherwise converges to Cournot-Nash equilibria. A tendency
of a process of a sequentially-grouped game depends on initial choice of firms and
a distribution of competitive firms among the groups; a process may be cyclical or
converges; except if no more than two firms are in the groups, the process will
converge.

32 The notion of the equal-profit function is due to H. von Stackelberg
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