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npubbLIE, UCIIOJIb3YS CTPATEIHH, COOTBETCTBYIOIINE COBEPIIIEHHO-
My mogeirposomy pasaosecuto (CIIP) pacemarpusaemoii 1ByxsTarn

Hoit urpsl. B mepBoit wacTw JanHOM CTATHW MBI pA3BUBaEM MOJIEND
Bymrmenna (Bushnell, 2005), paccmaTpuBast IBYXITATHY O MOJIEb
TOPIOB [PU YCJAOBUU OTCYTCTBULA apOdUTParka U C y4eTOM OIDaHu-
YEeHHOCTH IPOU3BOJICTBEHHBIX MOIHOCTEN. Pesymabrarsr mucciiemno-
BaHWA MOKA3BIBAIOT, IYTO ONTUMAIbHAS (DOPMA OPTAHUBAINN PHIH-
K& B TAKOM MOJEN 3aBUCHT OT COOTHOIIEHUS MEXKy MAKCAMA/Tb-
HBIM YPOBHEM TTPOW3BOMCTBA W YPOBHEM CIIPOCA TIO IIEHE, PABHOIM
IIpelebHBIM M3AepKKaM. Bo BTOpoit 9acTw cTaTbu paccMaTpH-
BaeTCs ABYXITAITHAA MOJIEID ¢ TPOTOPITNOHAILHBIM ITPABUIIOM pa-
IMMOHUPOBaHUs TTOTpebuTesedi (B OTIMIne 0T MPHOPUTETa GOraThIX
norpebuTeseil B Mojen BymiHenna). AHaT3 MOKa3bIBAET, UTO B
TaKOU MOJeN CYIECTBYET PABHOBECHE B CMEITaHHBIX KOPPETUPO-
BAHHBIX CTPATEIUAX, & [IOBEJACHUE IPOUIBOIUTE/IEN ONPEIEITeTC S
SHAOICHHON CJ1y4aiiHOf BEJIMYNHOM, OIIPEAC/IAIOed Pa3Hble CUTy-
aryuym Ha CIIOTOBOM DPBIHKE: “DBIHOK OBLIKOB” MK “PHIHOK MeaBemei .
CIIP sroit Mojienn CpaBHUBAIOTCS ¢ paBHOBecusiMu mo Hamry st
OJTHO3TAITHBIX MOJIEJICH.

Karueswvie caosa: bopsapablit pplHOK, 0/1Uroio/iusd KypHo, pelHOYHAs
BJIACTH, COBEPIIIEHHOE HO/LI'POBOE PABHOBECHE.

1. BBenenune

[IpoGieMa HCIOIBL30BaHUSA PHIHOYHON BJIACTH KPYIHBIME KOMIIAQHUSI-
MH U CBA3aHHOI'O C 9THM OTKJIOHEHHUs PBIHKA OT COCTOSHHUS KOHKYPEHT-
HOI'O PABHOBECHSI MMeeT BaXKHOe TeOPETHYECKOe W MPAKTUUIECKOe 3HaTe-
Hue. PbIHOK 3/1eKTpOdHEepruu, XapaKTepu3yonuiics 3HaYuTeJIbHON KOH-
HeHTpalnneil MpoOu3BOACTBa, ODaphepaMu JIsi BXOJa HA PHIHOK W BHICO-
KAMH TpeOOBaHUSMHU K HaJeKHOCTH KOMIIAHHIl, IIPEI0CTaB/IAeT MPOU3-
BOJIUTEISAM peaibHble BO3MOXKHOCTH IOJYUYeHHS CBEPXIPUOBLIA 33 CUYeT
UCIOJIb30BaHUs PHIHOYHON BJIACTU B yniepd noTpeduTe/isiM U Cy MMapHO-
My oOIecTBeHHOMY OJiarococtosinuio. /Ipob/ieHre pbhlHKa MPOU3BO/ICTBA
JIEKTPOOHEPTHUHN Ha MEJIKNE KOMIIaHUUN HeXKeJIaTEJIbHO KaK C TOYKHU 3pe-
HUS U37epzKeK IPOM3BOACTBA, TAK U C TOYKH 3PEHHUA HAIEKHOCTH IIOCTa-
BOK 3JIEKTPOdHEPrun. AMbTepHATHBHBIM CIIOCOOOM CHHUYKEHUS PBIHOTHOMI

BJIACTH $IBJISIETCS Pa3BUTHE PbIHKA (DOPBAP/IHBIX KOHTPAKTOB.
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Haunnast ¢ paGorsl [1], B psage crareil paccMarpuBaioch BIIHsHUE
pbIHKA (OPBapPAHBIX KOHTPAKTOB HA YPOBEHb KOHKYPEHIIUHA B YCJIOBHSX
OJIMTOIOJINU. BOJIBIIMHCTBO 3TUX pabOT paccMaTPUBAJIM PHIHOK 3JIEKTPO-

SHEPTH.

B pabore [2| paccMaTpuBaeTcst PHIHOK JBYX MPOU3BOAUTENEH € IMO-
CTOSTHHBIMU TpeJIeTbHBIMA U3JepzKKamu. [IponsBoaurenn KOHKYpUPYIOT
no Kypuo na N mocienoBaTenbHBIX PBIHKAX (hOPBAPIHBIX KOHTPAKTOB,
a 3aTeM Ha, OJIHOM CHOTOBOM PBIHKE. ABTOPBI MPEANOIAralOT, YTO aAK-
THUBHOCTH apOUTpakepoB ypaBHHWBaeT IeHbl Ha Bcex N + 1 sramax, a
HeollpeJIeJIeHHOCTh, CBA3aHHAasd ¢ OyIyIuM, OTCyTCTBYeT. B pabore mo-
Ka3aHO, UYTO HAJUYNE BO3MOXKHOCTH TOPTOBATH HA (hOPBAPIHOM DBIHKE
YBEINYNBAET KOHKYPEHINIO CPeId TMPOU3BOIUTENEH, W UTO TMPU YBETH-
YEeHUU YHCjIa ITaoB (opBapaHbix TOProB N 00beM BbIIYCKA HA TaKOM
PBIHKE CTPEMHUTCS K KOHKYPEHTHOMY COCTOsTHUIO. B nocie yronieit pabore
[6] mokazano, UTO TaKOl pe3yabTAT BOSMOXKEH TOJIBKO B CHTYAIHH, KOI/IA
dopBapanbie mo3uIuun GUPM ABISIIOTCA OOIIEI0CTYIHO nHMOpMAaIneii,
U 9TO B HPOTUBHOM CJIydae BO3HHKaeT ucxoi KypHo.

Newbery [9] u Green [5] paccmarpuBator paBHOBecHsI Ha ayKIHOHAX
byHKIWI Mpe/IoKeHNsT Ha CIOTOBOM PhIHKe, B JayXxe Mojen |7]. Newbery
aHAJTM3UPYET CIydailHble TJIaJKiue MOHOTOHHBIE 3asBKH MTPOU3BOIUTEIEi
Ha CIIOTOBOM PBIHKE U TIOKA3bIBAET, YTO MPU YCJIOBUU OTCYTCTBUS OTDAHU-
YeHuil 110 BXO/ly HA PBIHOK M PUCK-HEHTPAJIbHBIX TOTPEOUTE/ISIX, B CUTYaA~
nuu CIIP B manHoit Mose T1060My TeHepaTOPy HEBBITOIHO MPEIaraTh
HeHyJieBoii 06bem. Green [4] ananu3upyer ayKIuoH ¢ JHHEHHBIME (DYHK-
UMY TIPEJIOKeHnsT. ABTOpP MOKA3aJI, 9TO KOATUIUS Taphl KPYITHBIX Te-
HEPATOPOB MOKET MO/IHATH IEHBI HAa CITOTOBOM PBIHKE CYIIECTBEHHO BBITIIE
YPOBHSI NIPEJIEJbHBIX W3/IePKeK. B ciydae KOHKypeHnuu 1o Beprpamny-
DIKBOPTY TPOU3BOIUTEN PEATU3YIOT OOJIBIIYIO TaCTh MTPOU3BEIEHHOTO
uMu ToBapa. Torna kak B ciaydae Koukypennuu 1o Kypuo B CIIP mpo-
U3BOJINTEISIM HEBBITOJITHO MPOIABATL MPOM3BEIEHHBIH TOBAP.

B pabore [8] nokazano, uro B ciydae KOHKypenuuu 110 Beprpany-
DJIKBOPTY Ha CIOTOBOM PBIHKE BO3MOXKHOCTH 3aKJ/odenusi (opsBap/i-
HBIX KOHTPAKTOB MOYKET YBEJUIUTH PHIHOTHYIO BJIACTH MPOU3BOIUTE,TEI
U CHU3UTH CYMMapHOe OOIecTBeHHOe 0JIarococTosHne. ABTOPBI YCTaHO-
BIJIM, YTO B PABHOBECUU B TAKOI MOJIETN KAaXK/IBIil TTPOU3BOIUTETH OYIeT
HoKytnarb (popBap/iHble KOHTPAKTbHI Ha BECh 00beM COOCTBEHHOI'O POU3-
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BOACTBa, IIOAHHUMAaA T€M CaMbIM II€HY Ha CIIOTOBOM PbIHKE.

James Bushnell [4] paccmarpuBaer IBYXITANHYIO MOJENb CHMMET-
PUYHON OJINTOIOJINU HA PBIHKE 3JIEKTPOIHEPIUN ¢ ayKimonom KypHo Ha
CIOTOBOM U (hOPBAP/IHOM PBIHKAX B yCJIOBUSAX OTCYTCTBUS apOuTpazxKa. B
paboTe MOKAa3aHO, UTO B CJIydae MOCTOSHHBIX MPe/IeTbHBIX N3ePKEK BBe-
nenne GpopBapAHOTO PHIHKA € W3BECTHBIMU (DOPBAPIHBIME CTPATETHIMA
IIPOU3BOJUTE el CHUYKAET PHIHOYHYIO BJIACTH MOCJIETHUX (OIEHUBAEMYIO
uHJIeKCcoM JlepHepa) Tak »Ke, KakK yBeJWYeHUe YUCJa HPOU3BOIUTE el B
MOJIeJI ¢ 1 710 N2,

B yka3aHHOIT MO/IeTH HEKOTOPbIE TPE/IIOI0KEHHsT HEe COOTBETCTBYOT
PeATbHOCTH, a UMEHHO: 1) OrpaHHYeHue MPOU3BOJICTBEHHBIX MOIIHOCTE
HE SIBJISIETCsI CYNIECTBEHHBIM; 2) Ha (GOPBAPIHOM PbIHKE TOBAD IOKYIIa-
10T 1orpeduresin HanboJiee BLICOKUMU Pe3epBHbIME IleHaMu. B peasibHO-
CTW OTPAHUYIEHHOCTH MPOU3BOACTBEHHBIX MOIIHOCTEHl MMeeT CyIecTBeH-
HOe 3HA4YeHHe TPHU eHOOOpa30BaHuu (HAPUMED, Ha PBIHKAX 3JIEKTPO-
SHEPIUU B MHUKOBBIE MEPHOJBI), a MOTPeOUTE TN OOBITHO MMEIOT DABHBIE
BO3MOKHOCTH LIPH HMOKYIIKEe TOBapa Ha (opBapaHom pbiHke. [Tosromy B
paMKax JaHHOTO MCCJEJI0BAHUS PACCMATPUBAETCH BIMSAHUE yKA3AHHBIX
orpanuuenuii Ha pasHoBecusi. CrOTOBBIN PHIHOK OPraHM30BaH KaK ayK-
oH KypHO, mpu 9TOM CIIPOC HA CIOTOBOM PBIHKE COOTBETCTBYET OCTa-
TOYHOMY CIIPOCY TOCJIe TOPTOB Ha (hOPBAPIHOM PhIHKE. MBI CpaBHHBAaEM
IIeHy KOHKYpPeHTHOro pasHoBecusi (Basbpaca), paBHoBecubie 1o Hamry
HeHbl OfHodTanHoi Momean Kypuo u ommosrannoii momesm Beprpana-
Omxsopra u neny ClIP aByxstannoro ayknmona Kypro. OrmernMm, 9T0
caMblil pACIIPOCTPAHEHHBIN CIIOCOO OPraHW3AINH CIIOTOBOIO PHIHKA JJIeK-
TPOHEPIHUH - 3TO AyKIUOH (DYHKIWI MpeIIoKeHNsT e IUHOi IeHBI, MPH-
4eM JIONyCTUMBbIe (DYHKIIMH NPEJJIOZKEeHUsT — KyCOIHO-IIOCTOsIHHbIE. B pa-
6ore [10] mokazaHo, 9TO JJIsl STOrO AyKIMOHA MCXOJ, COOTBETCTBYOIINIT
ycToInBEIM paBHOBecuaM Hamra, coBnamaer ¢ ncxoaom Kypao. Ayknunon
OILTATHI 110 3asBKaM, MpHUMeHsIeMblii B BelnkoOpuTaHum, cOOTBETCTBYET
B 9TOM CMBICTIe ayKimony Beprpana-Dmksopra (cm. [12]).

B pannoit pabore Mbl paccMaTpuBaeM CJIydail CHMMETPUYHON OJIUTO-
MOJINK C TIOCTOSTHHBIMHY TIPeaeabHbIMEU n3aepkkamu. [Ipn 3a1annoit go71e
npojiazk Haubosee KPYIMHOW KOMIAHUHU JOCTHTIAeTCs MAaKCHUMAaJIbHAsA pas3-
Hura Mexk iy nenoit Kypuo u nenoit Banspaca ([10]). B pasgese 2 ganHoii
paboThI IIPeJICTaBIEHbI PE3YJIbTATHI KACATEJILHO CYIIIECTBOBAHUS U XapaK-
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TepUCTUK paBHOBecuit mo Hamry 11 ogHOSITAnHBIX ayKnuoHoB KypHo n
Beprpana-DmxBopra. B pazmene 3 anaamsumpyoTcs jaBe JIBYXITAIHBIE
MOJIe/In KOHKYypeHiuu 110 Kypho.

[Tepsbiit BapuanT oTin4yaeTcs OT Mojean BymiHe/ia JUNb OTpaHu-
YEeHHOCTBIO MPOU3BOACTBeHHBIX MorrHocTei. Haiinens: CIIP, B 3aBucu-
MOCTH OT KOTOPBIX M yKa3aHa 00JlacTh napaMeTpon, B Kotopoit CIIP ne
cyuiecrsyer. B 3aBUCUMOCTH OT COOTHOLIEHUSI MaKCUMAaJIbHOMI MOIITHOCTH
1 napaMeTpoB (DYHKIUU CIPOCA MMPOBEJICH CPABHUTEHHBINA aHAJN3 PaB-
HOBeECHUd ABYXITAITHOT'O aYKIIUNOHA 1 paBHOBeCI/Iﬁ OIHOITAITHBIX ayKIITMOHOB
Kypuo n Beprpana-9:KkBopTa.

B ciydae pasencrsa 1ien Ha popBapHOM U CIOTOBOM PBIHKAX €CTe-
CTBEHHO TPEJII0JIOKNATh, YTO JI000i MOTpeduTe/ b, Ubs pe3epBHasl IEeHa
IPEBOCXOUT PBIHOYHYIO TEHY, MOYKET C PaBHOW BepPOSATHOCTHIO KYIUTH
TOBap Ha JIOOOM M3 3TUX PBIHKOB. B 3TOM ciiydae OCTaTOYHBINH CIPOC,
peau3yIoNuiicss Ha CIOTOBOM PBIHKE COOTBETCTBYET MPABUIY IIPOMOP-
IMOHAJBHOIO panuoHupoBanust norpedureseit (em. [3]). Mbr mokazkew,
gro CIIP B uncrhix crparerusx jst TaKoit MoJean He cymiecTByer. B 1o
ke Bpemda obocroBaHO cytecTBoBanue CIIP B KoppesmpoBaHHBIX cMe-
ITAHHBIX CTpaTeTusaX. BBomuTCa ciaydaiiHas BeJTUINHA, OIPeIeITionas
CTPATEruy UI'POKOB HA CIIOTOBOM PBHIHKE U IIPUHUMAIONIAS JIBA 3HAYCHUS.
[Ipn peanmmsanuym nepBOro 3HaAYEeHHs, HA CIIOTOBOM DBIHKE yCTaHABIMBA-
eTcsl HU3Kasi [eHa W BBICOKHE 00heMbl Mpojpazku (“MeBe:kuil phIHOK).
Jl1g BTOpOrO 3HAYeHWsS CIyJYallHOl BEJIMYMHBI HA CHOTOBOM DBIHKE pe-
aM3yeTcs BBICOKAs MeHa W Hu3Kue 00beMbl (“Obrumii peiHok”). Ompeje-
JieHbl yciaosus cyniecrBoanus takoro CIIP u jgana onenka orkjioHenus
COOTBETCTBYIOIIEHl IeHbl OT IeHbl KOHKYPEHTHOI'O PaBHOBeCHs, OJIn3Kast
K TOJIy9eHHOiT B padore [4].

2. AHaJn3 OOHOITAIIHBIX MOoOAeJeil

PaccMoTpuM pBIHOK OTHOPOTHOTO TOBapa C KOHEYHBIM YUCTIOM ITPO-
usBouresiein A. Kaxkiplit npoussoaure/ib a xapakrepusyercs pyHKiueit
sarpar C%(q) ¢ HeyOBIBAIOIIMMHU NIPEJEJIbHBIMU m3jepKKamu. [lose1e-
Hue norpeburesieli xapakrepusyercs yukuueii cupoca D(p), Koropas
HenpepbiBHO JauddepeHnupyema, yObIBaeT 1O p W U3BECTHA BCEM areH-
tam. HamoMHuM m3BecTHBIE MOIE/TM IPUHATHS PEIeHnii s TAKOTO PhIH-
ka. Oyukius 1npejioxkenus Bajibpaca olipejiesisier onTUMaJIbHbI 00beM



8 A.A. Bacusn, A.Tl'. I'yces, A.A. IllapukoBa

d
IPOU3BOICTBA (DUPMBI & B 3aBUCHMOCTH OT HEHbI p: S (p) 2 Argmax(pg—
q

C%q)). leny, nupu KOTOPOIt JOCTUTAETCSA PABEHCTBO (DYHKIMU CIIPOCA HA
pbIHKE ¢ cyMMapHoil (pyHKImeil npejioxkenns Bajabpaca, HazoBeM 14eHod
Banavpaca p. B mogenm onurononnn KypHo, cTpaTerneit mpou3BOIUTEN S G
SIBJIsIETCsI €10 00beM Mpou3BoACTBa ¢, € [0, Q,]. [IpousBouresn ycranas-
JIMBAIOT CBOU O0BEMBI OJIHOBPEMEHHO. PhiHOUHAd TieHa p(§) ypaBHUBAET

cipoc u cymecrsyiomniee npeioxkenne: p(q) = D> q,). Pynxnus Bbi-
acA
urpbinra npoussoaurens a umeer suj f(7) = ¢up(q)—C*(q,). Bacun, Ba-

cuna [10] ycranoBuIM cJeytonee yCJIOBHE MEPBOrO MOPsijiKa, JIJIs CyTIe-
CTBOBaHUsA paBHoBecus 110 Hamry B ganuoii Mmogenn. Ilycrs (g%, a € A) -

Habop paBHOBeCcHBIX 110 Hamry o6bemoB mponssojcTsa, a p* = D71 Y q,)
acA
— IleHa, COOTBeTCTBYOMMast 1M obbemam (tiena Kypuo). Toraa

(0" = CL(g))|D'(p")] < g; < (0 = CL@NID'(p7)], ecomn C*(0) < pT,
(2.1)

¢ =0 npu C%(0) > p*. (2.2)

Ilena Kypuo onpegensiercs u3 ypasuenust » |, S&(p*) = D(p*), rie dbyHK-

a
st npeioxkennst Kyprao S&(p) onpejensieTcss Kak perieHue CHCTeMbl

(2.1), (2.2).

PacemorpuM cuMMeTpuvHyIo OJIUTONOJUIO ¢ N (pupMaMu-mrpousBo-
JIATENSIMI ¥ HOCTOSHHBIME TIPeIeJbHBIMU u3fepzxKKamu c. llycrs mak-
CUMaJIbHas MPOM3BOJCTBEHHAS MOITHOCTDH KayK/10il (pupMbl orpanmyena:
Go < @, a = 1,...,n, a cyMMapHBIil CIpoCc Ha pPHIHKE 3aJaH (yHKIIHeH
D(p) = max{0, D—dp}. Toraa nena Banbpaca p = ¢ upu 0 < D(c) < ng,

—ng

up=L2-nd

=4 upn D(c) > ng.

YrBepxkaeuue 2.1. /s dannoti cummempuuroti oAU20N0AUY NPU

d _ _
Q* éfnLH(D — cd) < ng uena Kypro pasna p* = %, CYMMaPHbLT
obsem npoussodcmea paser Q. Ilpu ng < Q uena Kypro pasha p* =
D:l"q =P, cymmaproili 0bsem nPou3codcmea paser ng.

Jlokasamenvecmeo. M3 cucremsr (2.1),(2.2) cymmapuas GhyHKIus mpe-
noxenns Kypuo pasaa ) S& = min{(p — ¢)nd,ng},p > c. Ha puc. 1

MOKA3aHbI JIBA BO3MOXKHBIX BapUAHTA TepeceveHns cyMMapHoit pyHKun
upe/iozkennst Kypuo ¢ cymmapnoit pynkiueii crupoca.
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d Coumot supply Qf
\ / function "
/ N )
./ Do) =D-dp
"
MNE
. NE
(p)=D-dp ng
/ e
/ ™~
\ / \\\\
/ ™~ / N
c p* 2 c p* e
Pucynoxk 1.
a) HeakTuBHOE OrpannveHue b) AKkTHBHOE OrpaHUYeHe
IIPOM3BO/ICTBEHHOf MOITHOCTH IIPOM3BO/ICTBEHHOM MOITHOCTH

B nepeoMm caygae Q* < ng, cymmapuas (hpyHKIus mpepioxenns Kyp-

HO pPaBHA CYMMapHOMY CIIPDOCY NPHU p¥ = dD(:ﬂ‘;, a CyMMapHbIil 00beM
npousBojicTBa pasen Q*. Bo Bropom ciydae ng < Q*, cymmapHoe 1pe/-
JIO?KeHHE PaBHO CyMMapHOMY CIIPOCY IIpH p* = D—an = D, a CyMMapHbIii
00beM MIPOM3BOIACTBA PABEH N{. Il

PaccMOTpuM Tenepb aHAJIOTMYIHYIO OJTHTONOJNIO ¢ KOHKYpPEeHIueli 1o
Beprpany - Dmxksopry. Crparerneii mpou3BoauTe s ¢ B TaKOH MOIEIN
SABJISIETCA 1IeHA S,. Habop s = (Sq,a € A) oupegensier GakTuieckoe
upeiozkenne Q(s) = (Q,(s),p € P(s))(s), tae Qp(s) = n(p)q, n(p) —
KOJINIECTBO MTPOU3BOIUTE/IEH, HA3HAYAIONIUX 1IEHY S, = P, P(S) - BekTop
YCTAHOBJICHHBIX IIPOM3BOIUTEISAMH LIEH, a Qp — KOJINYECTBO TOBAPA, IpPeJ-
JaraeMoro mo meme p. Ilorpe6uTenn CTaHOBATCA B OUepeab U IIOKYHAIOT
TOBAP B IOPAJIKE BO3PACTAHUS NEHbl HA HErO, yYUThIBAd CBOM PE3EPBHBIC
nenbl. yHKnust ocrarounoro cupoca D(p, Q) [OKA3bIBAET, CKOJIBKO TO-
Bapa NOTPEOUTENN TOTOBLI KYIHUTD 10 HeHe p Ipu (haKTHICCKOM Ipe1/10-
kennn (), TIOC/IE TOTO, KK BECh TOBAp 10 IeHaM p/ < p OY/IeT pacipo/IaH.
[Ipu ycroBun mpuopurera 60raThiX HOTpeOHTETeH 3Ta DYHKIUSI HMEET

Bug D(p, ()) = max{0,D— > @, }. B ciyuae uponopiuonasbHoro upa-
p'<p
BUJIA PAlMOHUPOBaHUsI, (DYHKIMS OCTATOYHOIO CIIPOCA IIPU ITOM HMeEeT
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Bz Dy, (p, Q) = D(p)(1 — Z 52(;/,)). [To dbysKIMU OCTATOYHOIO CIpOCa
JIIst JIIOOBIX CTpaTeruit npo§3<1;l)0ﬂnTeﬂeﬁ OJIHO3HAYHO OlIpejleJIsieTCs] MaK-
cumasbias upogaxuas nena R(s) = max{p € P(s)|D(p,Q(s)) > 0}
MaKCUMaJIbHASI 1leHa, P KOTOPOit OCTATOYHBIN CIPOC eIle TOJ0KNTeh-
Hblli. B KadecTBe BBIMIPHINIEH IPOU3BOAUTEICH PACCMOTPUM HX HPHObBI-
JIN:

0, sa > R(s),

f4s) =< (sa— )7, sa < R(s), )
(sa — ¢) min{g, D(R(s), Q(s))/n(R(s))},

rae n(R(s)) — koam4aecTBo npousBoauTeIeil, HazHauaMUX S, = R(S).

Cuterytotiiee yTBepzK/ieHue Xapakrepusyer pasaoBecus Hama pacemar-
puBaeMoOil OJHOITAIIHONW UTDLL:

Vreepxkaenne 2.2. Ipu (n — 1)§ > D — cd nabop cmpameaudi (s, =
¢, a € A) aeasemea pasnocecuem Howa 6 dannoti modeau, coomeem-

cmeyouuM Korrypernmuomy pasrosecuro. Ipu (n+1)g < D — cd nabop
D— —

i

ycaosuu npuopumema bozamuvix nompebumenet. Ilpu

cempamezuti (S, = p =

, a € A) asasemces pasnosecuem Howa npu

D—cd = D—cd
(n+1) <q< n—1
pasnosecuti Howa 6 pacemampusaemoti modeau 1ne cywecmsyem. B yeao-

BUAL NPONOPUUOHAALHOZ0 NPABUAL NOCACOHUT HAOOP cmpamezuli A6AM-
emca pasnosecuem Hauia mozda u moavko mozda, xozda D — cd > 2nqg.

oxaszamensvcmeo. Cwm. Ilpunoxkenue. O]

3. AHasu3 ABYXITAIHBIX MOOeJeit

3.1. Obo3Hauenuda

PacemorpuM cuMMeTpuyHyIO OJIMTONOJUIO ¢ 1 (PUPMAMHU - ITPOU3BO-
JIATEJISIMU C TIOCTOSTHHBIME TPeJIeThbHBIMI U3/Iep:KKavu ¢. [IponsBogure-
JIW YYacTBYIOT B TOprax Ha (OpBapIHOM pBIHKE, a 3aTeM B TOprax Ha
CIIOTOBOM DPBLIHKE, OPTaHU30BAHHBIX B (hopme aykrumona Kypuo. Ctpare-
rueif npousBojuTed a apiagerca napa ¢, = (¢!, ¢ (q”)), rae ¢/ - obbem

npeiozkennss Gupmbl a Ha dopBapaHoM peinke, Y. q! = ¢/ - cymmap-
a
HBIl 00beM TOBapa, MPOJAHHOIO Ha (OPBAP/IHOM DBIHKE, a ¢ - 00beM
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npeIoKennsa (BbUPMBl @ Ha CIIOTOBOM pBIHKe, 3apucamuii ot ¢/. Cym-
MapHBI 00beM MPOM3BOACTBA KazKA0il bupMel orpanmden: ¢/ + ¢ (qf) <
q, a=1,..,n. Kaxnas dupma crpeMuTcss MAKCUMU3UPOBATH CBOIO CyM-
MapHY0 NPUOBbLTh. AKTHBHOCTH apOUTPAYKEPOB TPHU JIOOBIX CTPATETHAX
Ga,a € A, obecrieunBaeT paBeHCTBO IeH Ha (POPBAPIHOM U CIIOTOBOM

poiakax: p° = p/ = p.

3.2. Mozaeas c mpuopuTeToM O0OraThix morpebduresieii

[Tyctn mpeparaembiii Ha (GopBapPHOM PBIHKE 00bEM JOCTAETCS TO-
TpebuTensaM ¢ Hambogee BBICOKHMU pe3epBHBIME IeHamu. [Ipm Takom
IpaBUJIe PAIMOHUPOBAHUS (DYHKITNS OCTATOYHOTO CIIPOCA IO HTOTaM Ghop-
BapHbIX Topros uveer sug D(p,q/) = max{0, D(p) — ¢/}. dna mo-
6oro nHaGopa crpareruii (g,, a € A), 1eHa HA CHOTOBOM DBIHKE YJIO-
Biaersopger cootnomennto D(p) — ¢/ = Y ¢ (¢’). B CIIP nena p*(q)

a

Ha CIIOTOBOM DPBIHKE OIPEJIE/ISeTCs U3 PaBEHCTBA (PYHKIUU OCTATOYHO-
ro cupoca (byHKIHE OCTATOYHOTO Hpeaaokenns Kypmo: D(p®) — ¢/ =
min{nd(p® — c),ng — ¢'}.

Ob6o3HayuM 4Yepe3 P U ¢ COOTBETCTBEHHO NMEHY M CyMMAapHBIA 00beM
npeayiokennss B CIIP. Crenyroriee yTBepKaeHne ONMUCHIBAET TPH THUIIA
CIIP, koTopbie CymiecTBYIOT B pacCMaTPUBAEMON MOJIe/IN B 3aBUCUMOCTH
OT COOTHOIICHUHA MEXKJYy CYMMapHON MakKCUMaJIbHOW IIPOU3BO/ICTBEHHONI
MOIITHOCTBIO N§ W 3HAYEHUEM CIIPOCa IO IeHe, PABHOI MpeIe/IbHBIM 13-
nepxkam D —cd. Kak u panee, qepe3 p i p* 0603HATEHbI COOTBETCTBEHHO
nena Banbpaca u nena KypHo 11 0THOSTAIIHOM MOJETN ayKIIMOHA.

Vreepxkaenue 3.1. a) Ecau Makcumarohai npouseoocmeentas Mo
nocmab dupmv ydosaemeopaem coommowenuro (n+ 1)g < D — cd, mo
daa mobozo qf < G, a € A 6 pacemampusaemoti dsyromanmoti mode-
au cywecmeyem CIIP ¢ axmueHbim 02panuMeHuem npouseoidcmeeHHoLs
mowgrocmeti makoe, wmo p = p =p*, ¢l + ¢ =q, a € A.

6) Ecaung < D—cd < (n+1)g, mo cywecmeyem aokanvroe CIIP ¢ ana-
A02UNHOLMU TAPAKMEPUCTIUKAMU, 1o D* > P = p. Odnako amo A0KaNOHAA
CIIP ne asaaemcsa ucmurHbiM PABHOGECUEM, AK KAK NPOU3sodument ¢
MAKCUMAALHOM 00BEMOM NPEQSONCEHUA HaA POPEAPOIHOM DPOIHKE MOHCE,
YBEAUMUMD C8010 NPUOBLAL NYMeEM NEPebpocky 6ce20 00BeMa C80€20 NPeo-
AOHCEHUA HG CNOMOBHLT POIHOK.
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8) CIIP ¢ HeakmusHuLM 02PAHUMEHUEM NPOUSBOOCTNEEHHDLT MOUSHOCTET,
- o
CYWECMBYEM 6 MOM U MOALKO MoM cayyae, kozda D —cd < g B
n

D+n?cd

IMOM CAYHAE P = 2T - Obsemb, npedaoscerusn Kanrcdoti hupmovl, pasHol

of — (n=1)(D—cd) =5 _ D—cd
qU, - n2+1 vy da n2+1~

Aoxazameavcmeo. Cwm. Ilpunoxenue. O]

Puc. 2 nokaseiBaer tuner CIIP paccmarpuBaemoit mozjenu B 3aBu-
CUMOCTH OT COOTHOIIEHHS MEKJIy 3Ha4YeHUeM CIIpOca 110 IeHe, PaBHOM
TpeeIbHBIM H3AepKKaM D — cd, 1 cyMMapHOIo MaKCHMATLHOIO 06beMa,
peaaoKeHud ng.

. |
- |

l
|
(n=Dgq nq (n*+1) 7 (n+1g

n

| | >
| | -

0 D-cd

Pucynok 2. Buapt CIIP gig aByxsTamHoit Mojesin ¢ orpaHuIeHHbIMA
IPOU3BOICTBEHHBIMU MOIITHOCTSIMUI

1. IIpu (n +1)g < D — cd B Momemu cymecTByeT paBHOBecre Ha-
11, KOTOPOMY COOTBETCTBYET KOHKYPEHTHOE PABHOBECHE OTHOITAII-
HOIl MOJIeJIN ¢ HEHOH p = Df;Q pasnoii nene Basibpaca. [Ipu stom
OrpaHUY€HU A IMTPOU3BOACTBEHHBIX MOH.IHOCTefI ABJIAOTCA aKTUBHBI-
M ¢¢ = ¢. Jaa moboro ¢/ < q,a € A, amamormunoe CIIP c
cjg + ¢, = ¢ CymIecTBYeT /I ABYXITAITHOW MOJIEH.

2. Ilpu %cj < D—cd < (n+1)g cymecrByer JIOKaJIbHOE PABHOBECHE
COOTBETCTBYIOIEe KOHKYPEHTHOMY HUCXOy. OIHAKO 9TO paBHOBe-
cHe He gBJIFeTCS YCTONIUBBIM B JAHHOI MOJETN, & BCEM MPOM3BO-
JIUTEIIM OKA3BIBAETCS TTPU ITOM BBITOJIHO MOKUHYTH (hOPBAPTHBIIH
porok. Takum obpazom, CIIP B gannom ciydae He CyliecTByer.

— 2
3. IlIpu ng < D —cd < ("n—H)Q CYIIIECTBYET OINHMCAHHOE BBIIIE JIO-
kasbHOe CIIP. Kpome Toro, B 3T0it 0b/1acT CyniecTByeT paBHOBE-

cue BymHeJma (C HEAaKTUBHbBIMU OI'DAHUYCHUAMU IIPOU3BOJCTBECH-
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HOM MOIIHOCTH): CYyMMApPHBIH 00beM TPEJTIOKEHHsI KAaZKJI0r0 PO~

~ D—cd ~
U3BOJUTENS G PaBeH (, = "(nz—;), paBHOBeCHas IleHa paBHA p =
D4ncd *
dmz) <D

4. Tlpn (n — 1) < D — cd < nq cymecrsyer pasHoBecue Bymmesia
(cM. BbIIIe).

5. IIpu 0 < D—cd < (n—1) TakzKe cymecTByeT paBHOBecHe Bymmmes-
ja. OHAKO B 9TOM CJIydae JIByXdTalublii ayKinon KypHo oka3biBa-
eTCs HeONTHUMAJbHBIM CIIOCOOOM OPraHU3aIuu TOPIOB, MOCKOJIBKY
ayKIoH DBepTpana-9mKBopra JaeT paBHOBECHE, COBHAIAIOIIEE C
KOHKYPEHTHBIM.

3.3. Mogeab ¢ nponopuuOHAaJAbHBIM IPAaBUJIOM PAIMOHNPOBAHUA

Ilpu paBencTBe meH p° = p/ = p, ecTeCTBEHHO HPEINOTIOKATH, UTO
JIFOOOI TTPOU3BOJUTE/Ib C PE3ePBHON 1eHoit p" > pf C paBHOW BepPOATHO-
CTBHIO, HE 3aBUCHIIEH OT p°, moKynaet ToBap Ha ¢gpopsapanom peiake. [1po-
W3BOJNTEN ¢ GoJlee HU3KUMH pesepBHBIME Heramvu (p” < pf) Tosap mo-
KynaTtb He OyayT. Puc. 3 watocTpupyeTr octaTounyio (OyHKIUIO CIIPOCA,
KOTOpas BOSHUKAET MPH TAKOM IIPABU/Ie PAIMOHUPOBAHUA TOTPEOUTE TN,
st jannoit (pyHKIME OCTATOYHOI'O CIIPOCA B UI'PE OIKMCHIBAIONIEH CIIOTO-
BBIIl PBIHOK, CYIIECTBYIOT JIBA JIOKAJbHBIX paBHOBecus. llepBoe m3 rmx
pPaBHOBECHUI COOTBETCTBYET 00/IaCTH KPYTOro HAK/JIOHA (PYHKITUU OCTATOY-
Horo crnpoca (“peiHok MezBeseit”). CymmapHast (byHKIUSI TPe/TOKEeHUST
Kypuo npu srom pasua S1(p) = nd(p — ¢), a 0cTaTOUHBI CIPOC paBeH
DST(p, q') = max{0, D —dp—¢’).(B sroMm pasene paccMaTpuBaeTcs Mo-
JieJib 6e3 OrpaHuveHuii Ha MPOU3BOJACTBEHHbIE MOIIHOCTH). PaBHOBeCHAsT
IIeHA B 9TOM CJIy4ae paBHa

) q’

P1=p — m (3.1)

Ob6beM mpeIoKeHnd o IeHe p; paBeH

f
q** = nd(Ap — )), e Ap=p—c. (3.2)

T
din+1
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Bropoe paBHOBecue cooTBeTCTBYET 001aCTH MOJOTOT0 HAKJIOHA (DYHK-

mun octarounoro cupoca: D2 (p, ¢/) = D(p)(1— #}’;{)

HA U COOTBETCTBYIOIIUI 0ObEM HPEJIJIOKEHUS B 9TOM CJIydae PaBHbI:

). PaBHOBecHas T1e-

!

— ) < q™ 3.3
ndAp—i—;U—ﬂ) (33)

p2=Dp">p1, ¢7 = ndAp<1 -

(“ppiHOK GBIKOB”, ¢M. puc. 3).

DT pe3yabTaThl CIeAYIOT n3 Heobxoanmoro yeaosus (2.1), (2.2) cy-
mecTBoBaHus paBHoBecus Kypno. Crieyoree yTBepK IeHIEe YCTAHABIIH-
BAeT BayXKHYIO OCOOEHHOCTH PACCMATPHUBACMOIO JABYXITAIIHOIO PHIHKA.

Pucynox 3. @yaknnsa npemoxkerans KypHo Ha cTOTOBOM PBIHKE TS
JIBYX3TAITHONU MOJIEeN C MPABUJIOM MPOMOPIUOHAIBHOTO
PATTMOHUPOBAHUS

YrBepxkaeuune 3.2. B dannoti modeau CIIP 6 wucmuz cmpame2uaz we
cyuwecmsyem.

Zokxazameavecmeo. OT NIPOTHUBHOTO, TPEANOI0KNAM, uT0 cyinecTByeT CITP
co crpareruamu (q!,¢%(q7)),a € A. Torma curyamus (¢¢(q7),a € A) co-
OTBETCTBYeT JIOKAJbHOMY paBHOBecuio H»imra Ha “OblubeM pbIHKe  WIH
JIOKaJibHOMY paBHOBecuio Hamra na “mejBexxkbeM pbiake”. JIubo ¢° = 0,
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YTO BO3MOKHO, €CJIH OCTATOYHBINA crmpoc mpu p = c¢ pased (. Ho ma-
6op ¢/,a € A, nna xoroporo Y. q/ > D(c), He ABageTCa paBHOBECHeM
Hsma ogHodTanboro aykinuona KypHo. YaurbiBasi yC/JIOBHE OTCYTCTBUS
apburTpazka, noayuum p/ = p® = p; B nepsom cayuae, u p/ = p* = py
BO BTOPOM cjydae. 3aMeTuM, 9To Takue crparernu He siBasiiorcs CIIP,
Tak Kak qMo06oii mpomssomuTens ¢ ¢i(¢/) > 0 MoxeT yBemmduTh CBOIO
IpUOBLIL, YMEHBINB CBOIt 00beM TpeJTIOKeHNs ¢, Ha CIIOTOBOM DbIHKE
B [IEPBOM CJlydae, M YBEJUYUB ¢ BO BTOPOM ciydae. (DTo ciemyer us
YCJIOBHiT IEPBOTO TOPSIJIKA, JIJIsA CYIIECTBOBAHKS JIOKAJILHOTO PABHOBECHSI
Hsma u n3-3a pa3noro Hak/j1oHa (hpyHKIIUH OCTATOYHOIO CIIPOCA CIIPaBa, U
caeBa or Toukn p! = p°). ]

Kaxkoro poma paBHOBecud CyIIecTBYIOT /s Takoil Mojenu’ PaBHOBe-
cHe B CMeNTaHHbIX cTpaTerugX. OMHaKO, TIPAKTHKA MOKA3BIBAET, YTO He3a-
BUCHMBIE CMeTlTaHHbIe CTPATErNN He TPUMEHSIIOTCS HA MOTOOHBIX PHIHKAX.
Jlpyras waTepecHast BO3MOXKHOCTH — 310 nombitarbest Haittu CIIP B cme-

NMMAHHBIX KOPPEJUPOBAHHBIX CTPATETUAX.

[IpeiosioxkumM, 4TO pU U3BECTHOM OO'beMe IpejiozKeHust Ha (hop-
Bap/IHOM PBIHKe ¢/, cTpaTerun npon3BonTesieil Ha CIIOTOBOM PhIHKE OIpe-
JeNAI0TCd CAyYalHON BeJIMYUHON, KOTOpad MOXKeT HIPUHUMAThL ABa 3Ha-
yenud: w = 0 u w = 1 ¢ BepodgTHOCTAMH W B 1 — W COOTBETCTBEHHO,
w € (0,1). Mycrs npu w = 0 peanusyercs paBHOBECUE ¢ HU3KON HEHOI,
a 1npu w = 1 - paBHOBecHe ¢ BBLICOKOI 1eHoi. Torjga npu ycjaioBuu pucK-
HEHTPAJILHOCTH apOUTPAYKEPOB YCJIOBHE OTCYTCTBUS apOUTparka O3Havda-

* wqf
er, ato p/ = wp; + (1 — w)py = p* — Ty W E (0,1).

Tenepn Haitiem paBHoBecue Ha (GOPBAPIHOM PBIHKE TTPU YCJIOBUHU, YTO
CTpaTeruu IPOU3BOJUTEIel Ha CIIOTOBOM PBIHKE yzKe u3BecTHbl. CyMMap-
Hag IPHOBLTL TPOM3BOAUTENS @ paBHA T, = ) + wrst + (1 — w)mws?, Te

— _ D*dC*(dqf . u}qf
m = —od = rmal = (Ap — ty)dl,

d(n+1) Ha (n+1)
(D —dc—q¢’)? ( ¢ 2
S1 S1 — A _ )
Tq (pl C>qa d(n—|— 1>2 d p d(n—|— 1) )
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VenoBus IIepBOIr'o IOpdAKa OJId HaXOXK/ICeHHA paBHOBECHA IPHUHHMAIOT

BHUI:
¥ . 3
07 :Ap<1_ 2w ) wq ( 2 _1_1>_ (1 w)ZAp =0
anJ: n+1/ dn+1)\n+1 n/  (nAp+ d(n+1)qf)2
(3.4)

YrBepxkaeuue 3.3. B paccmampusaemoti deyramannoti modeau CIIP
68 CMEUAHHT KOPPEAUPOBAHHBIT CMPAMELUAL CYWECMEYEM NPu W €
(w1(n),ws(n)), npu smom HUNCHUE U BEPTHUE 2DAHULDL UHMEPEANG YKA-
sanve 6 maba. 1. Jlas mobozo w us watidennozo unwmepsana CIIP onpe-
deasemes uz (3.1)-(3.3), a pasnosecnuiti obsem npedrosicerue Karcdozo
npoussodumens 1a gopsapdrom pvrke G naxodumes xar marcumans-
noLl Kopens ypasrenus (3.4). 3nauenue cymmaprozo npeoioncenus na
dopsapdrom porke cocmasasem ¢ = %Ap(n5+(1_w)(”;_(217f7:2§)+”3(I_Qw))
¢ mounocmvro o (1 — w)?).

Aoxaszamensvcmeo. Cwm. Ilpunoxkenue. O]
Tabauma 1.

n w1 W9

2 | 0.687 | 0.793
3 10.772 | 0.863
5 | 0.866 | 0.917
7 10.907 | 0.940
10 | 0.937 | 0.957

B Taba. 2 npejcraBiieHb COOTHOIIEHNSI PABHOBECHBIX IE€H JIJIS UCCJIe-
JIyeMoil M KJaaccmieckKoil Mofesneil osuromnonnu mo Kypro. Buano, 9To
BO3MOKHOCTDH 3aKJII0UeHHS (POPBAPIHBIX KOHTPAKTOB CHHYKAET PLIHOY-
HYIO BJIACTH pou3BouTeieil. B tabJ1. 3 mokazaHo cOOTBETCTBYIONIEE ITO-
My (pbakTy yBeJIMYeHre CYMMapPHOTO MPeJJIOYKEHUs JIJIsI CJIydas JBYXITall-
HOI MOJEJIN IO CPABHEHUIO C OJIHOITAITHON MOJENBIO.
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Tabauma 2.
p—c pf—c‘ pf—c’
n w1 w2
pr—c pr—c | pr—c
13+ 23
9 2o 2w 0.480 0.520
60
7+ 29w
3 _ 0.326 0.367
90
19 + 206w
5 _ 0.202 0.213
975
37 + 747w
7 _— 0.146 0.150
4900
301 + 11799w
10 W 0.102 0.104
Tabmmna 3.
n i|w1 i|w1
q* *
2 |1 1.333 | 1.276
3 11.273 | 1.228
5 1.18 | 1.169
7 | 1.133 | 1.128
10 | 1.095 | 1.093

17

Takum obpasom, pe3ysibrarbl O COOTHONIEHUM PABHOBECHBIX IEH U

00'beMOB OKa3a/MCh 0IM3KN K pedyiabrataMm Bymaesnna. Omimane B TOM,

9TO B ,ZLByXE)T&HHOfI MOZeJJIn C IIpaBHJIOM IIPOIOPIHUOHAJBLHOI'O paluo-

HUPOBaHHA CyHIeCTBYET HEOIIPpEeIe/JIEHHOCTDL: OzKHIaeMasl (a He (baKTI/I—

"eckas) [EHA HA CIIOTOBOM DBIHKE COBHAJAET ¢ IeHoil Ha (hopBapIHOM

PBIHKE, IIPU 3TOM, KaK IPABUJIO0, HA CIIOTOBBIX TOPraX peajn3yercs IeHa

boJiee HU3Kasl, YeM IeHa Ha (popBapaHBIX TOprax.
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4. 3akJja04deHue

ILHH CI/IMMeTpI/I‘{HOﬁ OJIUT'OIIOJIMU C IMOCTOAHHBIMU 1IDEJACJIbHBIMU U3-
JAEPKKAMH U OI'PaHUYEHHBIMU IIPOU3BOJACTBEHHBIMU MOITHOCTAMUA 6I>IIII/I
Hali/IeHbl yCJIOBUS, DU KOTOPBIX BBeJeHHE BO3MOYKHOCTHU 3aKJIOYEHUS
dopBapIHBIX KOHTPAKTOB CHUYKAET PBIHOYHYIO BIACTH MPOU3BOIUTEIEI
1 YBEJIMUUBAECT CYMMapHOe O0IecTBeHHOe O1arococtogune. B wacTocTn:

1) B cayuae, Korja cymMMapHasi POU3BOJCTBEHHAS MOIIHOCTH CYIIIe-
CTBEHHO TIPEBOCXOJIMT CIIPOC 1O IleHe PaBHOI Ipeae/IbHbIM U3/IePAKKaAM,
T.€. KOIJIa JlayKe YXOJ ¢ PhIHKA MPOU3BOUTE el He CcrocOOeH MOBIUSITH
Ha PaBHOBECHYIO IEHY, ONMTHUMAJILHLIM SIBJISETCS MPOBeJIeHNe ayKIMOHA,
Beprpana-92kB0pTa, B KOTOPOM peaan3yeTcs KOHKYPEHTHOe paBHOBe-
cHe C IeHOit, paBHOiT IpeeTbHBIM u3iep:kKaM. [Ipu sTom BBe1eHmE (hOP-
Bap/IHOI'O PHIHKA MOYKET TOJIBKO YBEJIUYUTH PHIHOYHYIO BJIACTH HPOU3BO-

JauTesie.

2) B ciyuae, Korjia cipoc 1o neHe, paBHOii MPeeIbHbIM U3IePKKAM,
CYIIECTBEHHO IMPEBOCXOAUT CYMMAapPHYIO MPOW3BOJICTBEHHYIO MOIIHOCTH
(Tak 9TO OrpaHWYeHHe MPOM3BOJCTBEHHON MOITHOCTH $IBJISIETCsI AKTHB-
HBIM), BBeJIeHne (DOPBAP/IHOIO PHIHKA HUKAK HE BJIUSET HA NEHbl U yIKe
MCXOJI, OJJHOITAIHOIO ayKiuoHa Kypuo (1 aykiuona (yHKuuil mpejjio-

ZKeHn4d eILHHOIUJ I_LeHbI) ABJIAETCAd KOHKYPEHTHBIM PaBHOBECHEM.

3) B curyanuu, Korja orpaHndeHue NPOU3BOJCTBEHHON MOIHOCTH
HEAKTHBHO, IOJIyYalOTCsl Pe3yJIbTaThl, Mog00HbIe pabore [4], T.e. BBeje-
Hue (hoOpBaAPIHOTO PHIHKA OTPDAHUINBAET PHIHOYHYIO BJIACTH MPOU3BOJIN-
Teseil MpUMEpHO TakK »Ke, KaK YBeJUYEeHHe YUC/Ia MPOU3BOJUTENeil Ha
poIEKe ¢ 1 710 n2. VMeeT MecTo MOHUZKeHNe TIeH 1 MOBBIIIEeHIe BBITYCKA.
B ciiyuae nponopnuoHa/ibHOrO parOHUPOBAHUS OTpedOuTE el B MOjIe-
qu cymecrByer CIIP B KoppenpoBaHHBIX CMEIIAHHBIX CTPATErHUsX, a
HA CIIOTOBOM DPBIHKE HMeeT MECTHO dHJOTeHHAas HeOIPeIeTeHHOCTh: KaK
IPABUJIO, HA CIHOTOBBIX TOPrax peau3yercs “pBIHOK MejBejieil” ¢ OoJiee
HU3KUMH IIeHAMHI, pexKe — “PBIHOK OBIKOB” ¢ 00J1ee BRICOKUMHE IIEHAMM.

4) B npomeskyTouHO# 061acTu, 61u3K0ii K 2), B JIBYXITAITHOM ayKIIH-
oue Kypuno CIIP ne cymecrsyer.

Tax Kak Ha pbIHKE 3JEKTPOIHEPIUU COOTHOIIEHNE MexKIy (DYHKIHei
npejioxkenusi Basbpaca n cymMmapHOil 11pOM3BOJICTBEHHON MOIIHOCTHIO
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9aCTO MeHdeTCd, OIITUMAJIbHBIM C TOYKH 3pPEHHA YBEJIUYECHHUA CyMMap-
HOr0O OJIArOCOCTOAHMS MOXKET OKa3aThCd IpuUMEHEeHHue pa3/JIMYHbIX THUIIOB

AYKIIMOHOB [IJIdd OpraHU3alluy TOPI'OB B IIMKOBbIE€ U HEIIMKOBbLIE II€PUO/bI.

OpHo#t M3 BayKHBIX 33129 IS JAJBHEHIIero ucC/ie/I0BaHus STBIIsSIeT-
cs 0000IeHNe TOJyYeHHbIX Pe3yJIbTaTOB Ha CAydail, KOTJa CYIIeCTBYET
HECKOJIbKO THIOB MPOU3BOJICTBEHHBIX MOIIHOCTEIA.
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5. Ilpunoxkenue

5.1. /JJokazaTeanrCTBO yTBEp>KAeHUS 2.2.

Qa Qa4
nq
nq
pc p
Pucynok 4.
a) HeakTuBHOE Orpannyenune b) AKTHBHOE OrpaHHYeHne
IIPOM3BO/ICTBEHHOM MOTITHOCTH IIPOM3BO/ICTBEHHOM MOTITHOCTH

N3 HeobxoamMoro ycaoBus Jijisi CyIIeCTBOBAHUSI PABHOBECHS B MOJIe-
au Beprpana-9kBopTa s, = P, a € A B cuTyanuum paBHOBECHUS I
MOJIeT CHMMETPUIHON ouronoauu. Takum o6pa3oM, MOTYT pean3o-
BBIBATHCs JIBE BO3MOYKHBIE CHUTYyalluu, [MOKa3aHHbIe Ha puc. 4. B ciaydae
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a) D—cd < ng - orpanudenust IpOU3BOJACTBEHHBIX MOITHOCTEIT SAB/ISIOTCS
HEAKTUBHBIME, U P = c. B 3TOM cilydae, paBHOBeCHe CYMICCTBYeT TOTJA
1 ToJIbKO Toraa, korna D — cd < (n — 1)g. B Takoii cutyauun ysesinde-
HHE IEeHbl OJIHUM U3 HPOU3BOJUTE/Iel HOpOKIaeT CUTYALUIo, B KOTOPOIl
OCTaJIbHBIE TIPOU3BOUTEJN TIOJTHOCTHIO HOKPBLIBAIOT BECh CIIPOC Ha PhIHKE
110 IIeHe ¢ — TaKUM 06pa30M, HasHaueHne 60/1ee BBICOKO MeHbI OKA3hIBAeT-
csl TPOM3BOAUTETIO HeBBITOaHO. U1 Haobopor, npu ng > D —cd > (n—1)q
JII000H IIPOU3BOUTEIb MOXKET YBEJIMUYUTh CBON BLIMIPLILI HA3HAYAs LEHY
S, > €, TaK KaK OCTaTOYHBII CIIPOC HOJIOKUTEJEH B HEKOTOPOil OKpecT-
HOCTH C.

Ectu D — ¢d > ng, 10 p = D;”q (puc. 4b). Habop crparernii (5, =

P, a € A) Gymer paBHOBeCHBIM 10 Hamry B caydae, KOTJIa HE OJHOMY
u3 HpOI/I3BO,ZLI/ITeJIeI71 HE BbII'OJHO yB€J/JIMYUBATDh 3a4dBJICHHYIO UM ILI€HY, T.€.

5 O\a (5 ((n =1)q (sa — ¢) npm p = p,
(P 2 (50— DG Q(s)) = { (1 VT b-
(sa — )(D — ds, — (n — 1)q) mag moboro s, > p < (s, —p)g <
Ao —P)(su— ) Vsu > 5 & §<dp—c) =D -ng—cd
(n+1)g< D —cd.

[Ipu nmponopruoHaIbHOM IPAaBUJIE PAITHOHNPOBAHUSA OCTATOYHBIH CIIPOC

pasen D,.(p,Q) = D(p)(1— 3 %). Otciosia ycioBue CyInecTBOBAHNUS
p'<p

pasrosecust Hama nveer suy: (p—c)q > =(s,—c)(ng+dp—ds,) & (p—
07 2 (sa—c)q— =90 o (s, ) 2 (50 -D)G V5a 2P

& dp—c)>ng < D—cd>2nqg.

5.2. JlokazaTeqnbCTBO yTBepKaAeHud 3.1.

[Iycts Topru Ha opBapAHOM pBIHKE 3aBEPIIMINCH, U CYMMapHBIi
00beM ToBapa, IPOJaHHbIH Ha dhopBapaHoil peaKe coctapun ¢/ = > ¢/,

a
a = 1,n. Torna octaTouHblil CIIPOC HA CIIOTOBOM PHIHKE paBeH D(p, qf) =
D —dp—q’, a dynkims cymmapuoro mpeioxkennst Kypao Ha CIIOTOBOM
nd(p - C)a & S b S Do __ ng+ncd—qy
R Po="—r "
ng—q’, p>po

s MO nd

perake pasaa So(p, ¢f) = {

a) Iycers (n + 1)@ < D — cd. Haitnem 3mauenne obbema ¢f mpomaz
Ha (OpBAP/HOM PbIHKE, IPU KOTOPOM (DYHKIIUSI OCTATOYHOI'O CIPOCA HA
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q )
5 N
)1(? \\‘ l— ————————————
N /:
— L
D-d’
7 -a PN
PN
AN %
FNG N
LN 9
cppy P z
Pucynok 5.

CIIOTOBOM PBIHKE Ilepecekaer (hyHKIMI0 CyMMApPHOIO OCTATOYHOTO HPEJ-
noxkennsa KypHO Ha rOpH30HTAJIBHOM ydacTKe. B 3ToM ciydae IeHa Ha
CIIOTOBOM DBIHKE COBIIQJIAeT ¢ IeHOil Ha (opBapAHOM pbiHKe (pHC. ba):

A D-ng _ ~ N
p=7p =p = 74 = P, cymmapubiii 06beM TOBapa, IPOJAHHOTO Ha,

CIIOTOBOM pHIHKe paBen ¢° = ng — q/. Tak xax D(p;) = ng, mpousBoau-
TeJIM NMPOJAAYT BeCh HPEJIOKEHHBIH UMH 00beM Ha pacCMaTpUBAEMOM
JIBYXITAITHOM ayKIIHOHe. 3aMeTHM, UTO IleHa p; He 3aBHCUT OT obbeMa g/
npojiazk Ha (opBap/iHOM pbiHke. [103TOMY, IPOU3BOAUTENIO G HEBBITOJI-
HO U3MEeHATH 06beM ¢/ cBoero mpeioskenns Ha (GOPBAPIHOM PHIHKE, TaK
KaK TaKoe OTKJIOHCHHE He H3MEHHT PAaBHOBECHYIO HeHy. Ilpm sToM mpu-

GBLTH MpomsBoIATeNs Ty = (P—c) (gl +q3) = Z=4="4g ocraeTcs Hem3Ven-
noit, Tax kak 2% = 0V ¢/ € [0, g]. Taxum o6pasom, npu (n+1)g < D—cd

dal,
714 1000r0 3HAUCHUA qf B pacCMaTPUBAEMOI JBYXITAIMHONR MOJEIn Cy-

mectByer CIIP ¢ mcxomom, cooTBeTCTBYIOMUM PABHOBECHIO B OHOITAII-
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HOi Mojeun KypHO npu aKTHBHOM ONpaHHYEHHH HA IIPOM3BOJICTBEHHBIE
MOTIHOCTH: §) + ¢5 = q ana moboro a € A.

6) Ilycts D—cd < (n+1)g. Haitmem cyMmvapmbiii oobem ¢/ mpemmoze-
Hus HA (POPBAP/HOM PbIHKE, IPU KOTOPOM (DYHKIUS OCTATOYHOI'O CIPO-
ca nepecekaer (pyHKIMIO CyMMapHOTo npeioxkenns KypHo Ha criotoBom
PBIHKe Ha TOPH30HTAILHOM ydacTKe mocaeaneit. [lpu D — cd < (n + 1)g
TaKoe Mepecedenne BO3IMOXKHO Tipu py < p < p; (puc. 5b) <

M < M TR o et ng—n(D ) < o
n

(5.1)

YunrsiBas, uto ¢/ < ng, NoIyUIuM clejyioniee YCIOBHE CYMeCTBOBA-
uust CIIP: ng < D — cd < (n+ 1)q.

He orpanmumBasi oOmMHOCTH, MPEANOIOKUM, YTO MPOUIBOIUTE/D
npegaraeT Ha OPBAPAHOM PHIHKE MaKCHMAIBHBIT 00heM ToBapa ¢,
S > %. PacemoTrpuM cuTyamnuio, Korjia Bce IpOU3BOIUTETN, KPOME MPO-
U3BOJIUTENIS @ BRIOMPAIOT JJOKATHHO PABHOBECHBIE CTPATErNN, HAIeHHBIE
BbIIlIe, & MPOU3BOJUTE/L @ HepedpachiBaeT BeChb 00bEM CBOEIO IPEJIIo-
JKeHust Ha (DOPBAPIHOM PBIHKE HA CIIOTOBBIN PHIHOK TAaKUM 00Pa30M, 9TO

nepasencrso (5.1) me pmmonmeno: Y. ¢! < (n+1)ng—n(D —cd). B srom
b#a
caydae GYHKIUS OCTATOYHOTO Ipeiiokenns KypHO Ha CIIOTOBOM PBIHKE

nmeer BuJ (puc. 6):

( 0,p<c
(p—c)nd, p € [c;po)
C _ N
S°(p) =< (p—po)d+nd—> G, p € [po;m)
b
nq__Zqufaprla
\ b;éa

ng—y. _
e po = ¢+ ———5—, p1 = ¢+ 4. Torma noBag paBHOBecHas meHa p' yI0-
BJIeTBOpsieT cooTHomenuio: (p' —po)d+ng— > qu =D—dp - ég &
b bta
>l

b _
& pd—cd—q+-"—4ng—> Gl = D—dp' =" ¢l . Vaurssas, uro Y. ¢/ =
b b#a b

mjg , TOJIy9aeM HOBYI0 PABHOBECHYIO IeHY p' M HOBBI 00beM ¢, CyM-
MAapHOIo 1pejyloxkenus npoussogurens a: p' = = (D +cd — (n — 1)q),
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(o = %((D —cd) — (n—1)q). Ilpu 570M npUGHLIb TPOU3BOTUTEIIS @ COCTA-
(D—ccl—(n—l)q)2

But: m,(¢a) = (p' — €)go = ~———7— Bemm 7 (¢!') > #,, T0 npousso-

JIUTEJIIO BBITOIHO M3MEHUTH 00'beM CBOET0 IpeJIJIoyKeHns Ha (DOPBaP/IHOM
PBIHKE TOTJA U TOJBKO TOr/Ja, KOTJA

(D—cal—(n—l)(j)2 - D —cd—nq _
4d a 7

(5.2)

Ipu D — cd < (n+ 1) nepasenctso (5.2) BHIIOJHEHO, W TPOU3BOIH-
TeJb a4 UMeeT BO3MOYKHOCTh YBEJINIUThH CBOIO NpHObLIL. Takum obpazom,
npung < D—cd < (n+ 1) naiizennoe JIOKaIbHOE PABHOBECUE ABJISETCS
HEYCTOWYUBBIM B PaCCMaTPUBAEMON MOJIEJIN.

BameTnM, 9TO B CJIydae OTKJIOHEHUsI OHOTO U3 MPOU3BOIUTE e, TPH-
OBLIIb OCTAJILHBIX MTPOU3BOJUTE eI BO3PACTAECT.

¢ pP P

Pucynok 6.

B) [Tycth Tereps D—cd < ng. Cymvapubrii oobem ¢f npeioskenns Ha
dopBapaHOM phIHiKe, TP KOTOPOM (DYHKIHS OCTATOYHOTO CIPOCa Iepe-
cekaeT (BYHKIUIO CYMMapHOTO Tpetokenns KypHO HA CIIOTOBOM DBIH-
Ke HAa HAKJOHHOM YYacTKe, VJIOBJIETBOPSET HEPABEHCTBY: D < Py &

Dtned—q! 7+ncd—qf 7 D
;r(?lcﬂ)q < anTchd q & ¢ <(n+1)ng—n(D - cd).

Ob6bembl Ipe/I/I0ZKeHns Ha CIIOTOBOM DBIHKe IIPH IleHe D PaBHBL: §; =

. D—cd—q! .
dip —c) = %, a € A. DTa cuTyanus COOTBETCTBYET IBYXITAIHOI

MOJIeNIH, paccMoTpenHoit Bymueuiom. Oupegenm onTuMaibHbIil 00beM
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TIPe/TOZKeHNSA ¢ : TIPeIIONIOKIM, ITO BCe TPOU3BOTUTENH, KPOMe HPOU3-
BOJUTES @ BLIOMpAOT CBOU (hpOpBapAHbIE CTPATEIUN ql{ , b # a, a mpo-
M3BOIMTENL @ Hpejiaraer oobeM ¢! na dopsapanoM poike. I1puGbLib
POU3BOUTE/ISI 4 PABHA!

D+ned—qf— 3 qf D—cd—qf- 3 qf
A~ A~ b#a b#a
malh 40) = @+ a))(6—) = (—agem = —¢) (a4 ——r ).

[Ipou3BOUTEND @ BLIGHPaeT CTPATErHio ¢ Tak, IT0OB MaKCHMH3H-

poBaTh CBOIO MpHUOBLIL. Torma ycaoBue MepBOro MOPsIAKA HMeeT BHI:

Oma(p.ak.a5(ai))
g,
OJIMTOTIOJIUU, TO:

1 D —cd — ng/ D + ned — ng! 1
e
din+ 1)\ n+1 din+1) n
—q] = (D—cd)+n(D—cd)—n’q] =0 = ¢] = 5=5(D—cd), a( )
g{ff, = dD(ZQJFiC)l. Tak kak ¢, = ¢/ + ¢ < ¢, 10 mpu D — cd <

CylIECTBYeT paBHOBecud Byninesuia.

= 0. Tak kaK Mbl paccMaTpuBaeM CJydail CUMMETPUYHOI

0 &

5.3. lokazaTenbCTBO yTBepKaeHuda 3.3.

7
[Ipoussegem 3ameny % + nAp = z. Torma ycmoBue mepBoro Imo-
psizika (3.4) upuHEMaeT B KyOUYIECKOrO ypPaBHEHHUSI:

1+n? 2(w +n)
D(2) = =2 (——=)+22Ap(24+n————2)—(1—w)nAp’ =0 (5.3
(2) (n<n+1)) p( —1 )~ (-wndp (5.3)
[Ipoananmsupyem moBegeHUe 3TOH (DYHKIME, m3ydas ee MPOM3BOIHYIO
d'(z) = —322(n1(;r$i)) +22Ap(2 + n — 25 (w + n)). JIokanbHbIH MIHE-
MyM QyHKIMEH gocTuraercst upu z; = 0, JOKaJbHBI MaKCUMyM — [pu
2
= 2nA (%ﬁﬁ‘“’)), a dyuxumsa P(z) umeer BuJ, MOKA3aHHbBIA Ha

puc. 7. VI3 TormdIecKuX orpanudennii na ooheMbl mpetoskenns ¢f , ¢5t, g2
(MOMIKHBI OBITH HEOTPUIATEIHHBIMA) UMEEM B IIEPECIeTe JIIA 2 CIEIyT0-
Iue OrpaHuYeHu:

n+1

Ap <z < nAp———
nep=z=mn pn+1—w

(5.4)

Ap(n?—nwtw—1)
n

Bamerum, uro P(nAp) = > 0 gz goboro n > 1 u

_n2 —aw)—
Ap > 0, '(nAp) = == HTﬁI w=3 () ya HAMHEHHOM BbIITe HHTED-

Baste. Takum 00pa3oM, eMHCTBEHHOE MOJXO/sIiee HaM perrenne (3.1) —
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9TO MaKCHMAJIbHBI KOPEHb pacCMaTPUBAEMOro KyOUIeCcKOIro ypaBHEHU,
MpHU YCJAOBHUH, UYTO 3TOT KOPEeHb YAOBJIETBOPSET BTOPOMY HEPABEHCTBY U3

(5.4).

D(z)

v

Pucynok 7. T'paduk dynknnu P(2)

Heo6x0imMo ompeie/IuTh UHTepBaJ 3HAUYEHU W, IPH KOTOPBIX pelie-
HIe KyOUYeCcKOro ypaBHeHUs CYNIECTBYeT U sB/IseTCs paBHOBecueM. [Ipn
w = 1 noamyuanm P((n + 1)Ap) = % < 0. Orcroga, BepxHsist rpa-
HuA i w - 9370 1. Hukags rpanuna go01mycTuMoro MHTEPBaia MOKeT
OBITH OIPeJIeJIeHa ¢ OMOIILIO UTEPAIMOHHOTO METO/IA, U/ PA3JIOKEHUEM
dbyukmuun $(z) B psag Teitiopa, yuursiBag 4to € = 1 — w. B pesysbra-
Te BBIMMC/ICHUH, ¢ TOYHOCTBIO 0 1073 nosiydensl ciejpyromue HUZKHUIE
IDAHUYHBIE 3HAYEHUS JIJI W B 3aBUCUMOCTH OT 7
w(2) = 0.637;w(3) = 0.742; w(5) = 0.832; w(7) = 0.875; w(10) = 0.909

[Ipu GpUKCHPOBAHHOM W W3 JOMYCTUMOrO HHTEPBAJIA, AHAJIOTUIHBIMH
MeTOAMH MOXKHO Haditu z(w,n), yaurbiBas uro P(2) - ruajkas MOHO-
rounas ynkus Ha uaTepsase (5.4). CymmapHbiii 00beM mpeoKeHnst
¢’ na dopsapanom poinke, nensl pf u pr, 06HEMBI IPeIIOKEHI Ha CIIO-
TOBOM DBIHKE ¢°!, ¢°20mpeegioTcst 10 cieLyomuM GopMyiaM:

wq’

Af: S — 1— . S—



TeopeTuko-urpoBoii aHAAN3 aAyKIMOHOB 27

. n® + (1 —w)(n* —2n? — 1) + n3(1 — 2w)

—r —Ap( n?(1+n?)(n+1) )
L, 1 n®+ (1 —w)(n*—2n%—1) +n3(1 — 2w) .
pL=p —EAP< 2113 (n + 1) ) p2=0,

d n® + (1 —w)(n* —2n? — 1) + n3(1 — 2w)
N
q Ap( n?(1 + n?) >’
f
s1 _ 4
¢ —nd(Ap d(n—i—l))’
q? = ndAp(l — —qf )
ndAp+g—f;

Ha crioroBom pbiHKe n3-3a CyIIeCTBOBAHUS JIBYX PA3HbIX YYACTKOB (DYHK-
IUU CITPOCca, 0OPA30BABIIUXCS B Pe3y/IbTaTe MPOMOPIHOHATILHOTO PAlly-
OHHUPOBaHUS MOTpebUTeNeil, I MPON3BOIUTENS MOKET OKA3aThCS BbI-
TOJTHBIM OTKJOHUTLCSA OT HalIeHHBIX HAMU BBINIE JIOKAJIHHO PAaBHOBEC-
HBIX CTpaTeruii u U3MEHUTh CBOW O0O'bEM IPOM3BOJACTBA TaKUM 00pa3oM,
4YTO HOBas 1eHa OyJjieT 0TBevaTh JIPYyroMy y4acTky (pyHKIUHU crpoca. Bo-
00111e TOBOpS, HAllJleHHbIe HAMU BBIIIe PABHOBECHS MOTYT OKa3aThCsd JIO-
KaJbHBIME, HO He TyiobarbubiMu. Huzke MBI paccMaTpuBaeM 00a BO3MOZK-
HBIX BapHaHTa OTKJIOHEHUS W UCCeTyeM PABHOBECUS HA YCTONYINBOCTH K

OOJIBIIIAM OTKJIOHCHUSM.

UccnenoBanue yCcToifanBOCTH JIOKAJIBHOTO paBHOBecud mo H»-
oIy B CjJydYae peajn3anuyu HU3KON IEeHBbI HA CIIOTOBOM PBIHKE.
1 mpou3BOAUTEIS MOZKET OKA3aThCS BBLITOHBIM OTKJIOHUTHCA OT Haii-
JICHHOI HaMM BBIIE cTpaTernn — obbemMa ¢°'. OH MOXKeT HavYaTh COKpa-
aTh CBOI 00'beM, T€M CaMbIM YBeJUYUBas paBHoBecHyIo neny. s jun-
Heitnoit (byHKIuu crpoca HEOOXOIUMOE YCJIOBUE PABHOBECHS SIBJISETCS
JIOCTaTOYHBIM. [ToaTOMY CcoKpalienune oobeMa MpeJI0zKeHus JTAHHOTO UT-
pOKa, HEeJIOCTATOYHOE JI/I TOTO, YTOOBI HOBag IeHa MPeB30ILIa (hopBapI-
HYIO IIeHY, He HO3BOJIUT POU3BOJUTE]IO YBEJIUIUTH CBOIO 1pubdbLib. Ho
3aMeTuM, 9TO HPaBbiil ydacToK (QYHKIHUH CIpoca y HAC 0oJjiee MoJIOoruii,
CJIeJI0OBATEIHHO, HAa 9TOM y4YacTKe COKpalleHne oo’bemMa IMpUBOJIUT K DoJiee
3HAYUTE/THLHOMY YBEJIUYEHHIO IMeHbl. TakuM oOpa3oM HaiijleHHasl paHee
napa (paBHOBECHBIE OObEMbI, PABHOBECHAS IEHA) MOYKET He ObITh PABHO-
BeCHe B PaCCMAaTPUBAECMON MOJEJIN.
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CpaBHUBas OXKHJIAaeMble BBIUTPHINIA B CIydae MPUMEHEHWs Haii1eH-
HOIl JTOKAJTbHO PABHOBECHOIN CTPATErWH W B CJIYUYae BHIIICOMUCAHHOTO OT-
KJIOHEHHUsI, MOYKHO HAWTU YCJIOBHsI CYIECTBOBAHUS DPABHOBECHS B DaC-
cMarpuBaemoii Mojiesn. [IpubbLib npou3BoUTE IS B CJIYUYae UCHOJIH30Ba-
HUsI HAMJIEHHOTT JIOKAJIbHO PABHOBECHOI CTpAaTeruu COCTABAT Ty = q1(p —
¢) = d(p; — ¢)*, Tak KaKk ¢ = d(p; — ¢). B ciydae BBIIIEONHCAHHOIO
OTKJIOHEHHUsI, HOBBIE JIOKAJIBHO PABHOBECHBIE 0O'bEMbI MOTYT OBITEH TOJTY-
YeHbI U3 YCJIOBHH NMEPBOrO Hopsiika, u pasubl v = Kd(pie¥ — ¢) =
%(D —dc) — "T_lql, e K =1— #;f) JI0JIsT HEYJIOBJIETBOPEHHOT'O CIIPOCa,
ocJie MpoBe/ieHnst (POpBapAHbIX TOProB. OKuTaeMblii BHIUTDBIII B TaH-
HOif curyamun pasen 777 = Kd(pi”—c)?. Orciona yeioBue yeToRIuBOCTH
paBHOBecus umeer Bu: d(p; —c)? > Kd(pi® — c)?. JlokaabHoe paBHOBe-
cue C HU3KOH 1eHO#l aBadeTcsd paBHOBECHEM B PaCCMATPHUBAEMON MO/IEJIN,
ecin w € (wi(n),ws(n)) C (w(n), 1), rae wi(n), wl(n) onpeensiorcs us

CJIeyOIEero HepaBeHCTBA!

a0 - ) 2_<1—qf>2§07

fl(qf7n)w):_
4 n + wqf (n+1)(1—% n+1

e ¢ = ¢/ (w).

[Ipubsnsurenbubie snavenus wi(n), ws(n), w(n) mia n = 2,3,5,7 u
10 npuseiens B Tabu1. 4. Be3 orpannuenust o6HoCTH, 1002KuM D —dc =
1. Tak xak n — ¢/ (n + 1 — w) > 0, J0CTATOYHO TTPOBEPHTH BHITIOTHEHTE
nepasenctsa ¢1(¢’, n,w) = (¢/)*((n—3)w? +4w) + ¢/ (4w? — 6(n+1)w+
4dn)+4nw—3n+1 < 0. [Tpu w = 1 370 HEPABEHCTBO JIIs q’ He BBIOMTHEHO,
Tak Kax Discrim¢; = 16(n? —w)(1—w)3 > 0 Yw € [0, 1],Discrim¢; = 0
npn w = 1. Yucsennoe pemenne nepasencrsa: ¢f (w,n) €
(2w2+3w(n+1)2n2 (n?—w)(1-w)3 —2w?+3w(n+1)—2n+24/(n2—w)(1-w)3

w((n—3)w+td) ) w((n—3)wid) ompe-

aesser unrepsad snavenuit (wi(n), ws(n)) C (w(n), 1) Beauuunns w, upn
KOTOPBIX pacCMaTPUBAaEMOe JIOKAJIbHOe paBHOBecHe Jyis ciaydas w = 0
SIBJISIETCSl YCTOMYUBBIM paBHOBecueM (M. Tabir. 4).

UccnenoBanue yCcToiYnBOCTH JIOKAJBHOTO paBHOBecud mo Ha-
Iy B CJIydYae peajm3anuy BBICOKOII II€HbI HA CIOTOBOM PbhIH-
K€ IIPOBOJUTCA aHaAJIOTMYHO BBIIMIECU3/IOZKEHHOMY CJIy49alO: HYXKHO pac-
CMOTpEeTh CHTYaIMiO, KOT/Ja NpHU (PUKCHPOBAHHBIX CTPATETHAX OCTATb-

HbIX UI'POKOB, IIPOU3BOJIUTE/b YBEJIUUUBAECT 00 bEM CBOEIO IPEJIJIOZKEHUS
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CTOJIb CYIIIEeCTBEHHO, paBHOBECHAas [IeHa PE3KO YMEHBIIAeTCd U UMeeT Me-
CTO PaBHOBECHE C HU3KOM MEHOH (MMeeT MecTo Tepexoj Ha KpyToii yua-
crok dyHKIEH ocrarodHoro crnpoca). CpaBHUBas 0KH/IAEMble BBIUTDbI-
1Y B CJIy4Yae HPUMEHEHUH HAWJICHHON JIOKAJIbHO PABHOBECHON CTpaTeruun
W B CJydYae BBINECONNCAHHOTO OTKJIOHEHWHA, MOKHO HAWTH YCJIOBUA CY-
IIECTBOBAHNS PABHOBECHUS B paccMaTpuBaeMoit Mogenn. HoBblil JIoKaIb-
HBIl MAKCHMYM B 9TOM Caydae paseH vy’ = d(pj™ —c¢) = 3(1 — ¢/ —

n—1

~

s
(1—75.7)), coorsercrpyiomas npubblib pasna T = vy (py™ —c) =

n+1

1 f_ n—l (n+1)gf \\2

a1 —q" =7 (1= "5007))", B TO Bpems Kak npuObLIb 6e3 OTK/IOHEeHU s
— * — 1 a’

OT JIOKAJIbHOTO PABHOBECHs paBHA Ty = ¢o(p* — ¢) = d(nT)Q(l — e )-

Otciona, JoKaabHOE paBHOBECHe OVIeT paBHOBECHEM B pacCcMaTpHBae-

MOil Mojenn Torga u rosibko rorpa, korsa ;((1 —¢/)(n 4+ 1) — (n —

1)(1 - %))2 - (1 - #;qf) < 0, tie ¢/ = ¢/(w). BDro nepanen-
CTBO Olpe/ie/isileT HUKHIOW TpaHully w?(n) uureppajia JOMyCTUMBIX 3HA-
wennit w, w € (w}(n),1), Opu KOTOPLIX CylecTByeT papHOBecue Hama
B paccMarpuBaeMoii Mogenn (cm. Tabi. 1). [lepeceuenue mosrydeHHBIX
JIOTYCTAMBIX HHTEPBAJIOB JJIsl KaKJI0T0 KOHKPETHOrO 1 JaeT MHTEPBAT
(w1(n),wa(n))3Hauenuit w NP KOTOPOM PACCMATPUBAEMbIE JIOKAJIbHBIE

pasroBecust obpazytor CIIP mias nyxsranunoit Mogesnn (cm. Tabu. 4).

Tabmmna 4.

w wi w; wy
0.637 | 0.655 | 0.793 | 0.687
0.742 | 0.722 | 0.863 | 0.764
0.832 | 0.866 | 0.917 | 0.840
0.875 | 0.907 | 0.940 | 0.879
10 { 0.909 | 0.937 | 0.957 | 0.911

| ot w| N3
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Abstract: Forward market is a known instrument for reduction of market
power of large producers. This paper examines a two-stage oligopoly
environment with constant marginal cost. The outcome at both the
forward and the spot market is a Cournot outcome dependent on
correspondent demand and supply at the market. Producers aim to
maximize their profits via choosing subgame perfect equilibrium of the
two-stage game as their strategies. In the first part of the current
research we extend the model by Bushnell(2005) considering a capacity
constraint. Our results show that the optimal way of market organization
in such a model strongly depends on the difference between the maximal
production volume and the demand volume at price equal to the marginal
cost. In the second part of the paper we consider proportional rationing
instead of surplus maximizing rationing at the forward market. We show
that for such a model there exists only an SPE in correlated mixed
strategies. Producers’ behavior should depend on some random variable
that determines one of two possibilities for spot market: either "bear
market or "bull market". We compare this SPE with Nash equilibria of
one-stage markets.

Keywords: forward market, Cournot oligopoly, market power, subgame
perfect equilibrium.



