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HekoTopble 0606LwWeHHble MOAenu PpbIHOYHOIO paBHOBECUA

AHHOmMauus. lNpouseedeHbl Hekomopbie 0bobweHUs1 Knaccu4yeckol modesiu PbIHOYHO20
pasHogecusi (Modenu Barnbpaca). YdmeHbl HENTUHEUHOCMb 3aKOHO8 cripoca U rpedrioxe-
HUSI, 3a8UCUMOCMb 3MUX 3aKOHO8 OM CKOPOCMU U3MEHEHUS UeHbl. PaccMompeHb! KOH-
KpemHble rpumepbl npuMeHeHus modesed.
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Knroyeeblie cnoega: cripoc, rnpedrioxeHue, pasHOCMHOE ypasHeHUe, 4aCcCmHoe peweHue,
UeHa, pbIHOYHOe pasHoeecue.

Pa3den: (04) skoHOMUKa.

M3BeCTHbI HECKONbKO MOAEeNen PbIHOYHOrO paBHoBecusi. Hambonee pacnpocTpa-
HEeHHoWN aABnaeTcs MoAenb Banbpaca (nayTuHHas mogens pbiHka) [1], [2]. PerynupoBaHue
pbIHKa MPOMCXOaUT Nog AeNCTBMEM MeXaHU3Ma U3MEHeHNs UeH. [NpeanoxeHne Ha pbiHKe
OPUEHTUPOBAHO Ha CNpoOC, U B naeane AOMKHO ObiTb obecnevyeHo paBeHCTBO Npennoxe-
HUA N cnpoca. OTO paBEeHCTBO AOCTUraeTca yepes LeHbl. Ecnv cnpoc npesbilwaeT npea-
NOXeHue, TO LeHbl HaYMHaKT POCTM A0 TeX Nop, Noka He ByaeT yaoBneTBOpeH cnpoc. Ec-
Y Xe npeanoXeHne npesblwaeT Crpoc, TO LeHbl HAYNMHAKT CHUXaTbCA A0 TeX nop, noka
He YCTaHOBUTCS PaBEHCTBO CNpoca 1 npeanoxeHus.

MpeanaraoTca HEKOTOPbIE HOBblE MOAMMULMPOBAHHBIE MOAENN PbIHOYHOIO PaBHO-
BECUs, KOTOpble YYUTbIBAOT HENMMHENHOCTb COOTHOLLIEHUA Mexay obbemamu cripoca,
npeanoxeHus u ueHamu. MNpu aTom npegnaraema moanukaLms cpaBHUBaETCa C Krac-
cuyeckon moaesnbio Banbpaca, B KOTOPOK BbINOSTHAKTCA criegyowime npennonoXeHus:

1. O6bem ToBapa, NOCTABMASEMOrO Ha PbIHOK U KYMMEHHOro Ha HEM, AeTEPMUHUPO-
BaH M HE MMEET CNyYalHbIX COCTaBMAOLLNX.

2. O6bem TOBapa (ansa cnpoca u NpeasioXXeHns) 3aBUCUT TOSTbKO OT €ro LiEHbI U He
3aBUCUT OT CKOPOCTU U3MEHEHNSA LiEHbI.

3. [lpepnoxeHne OpMEHTMPOBAHO Ha MpeablayLwmi nepuos BpeMeHu, B TO BpeMs
Kak CnpocC OPUEHTUPOBAH Ha TEKYLLMA MOMEHT.

4. KoahuumeHTbl B 3akoHax cnpoca v NpeanoxXeHns NoOCTOAHHbI.

B gaHHOM paboTe nocnepoBaTterbHble OTKasblBaeMcsa OT 9TUX MMNoTes, Npu 3TOM pac-
cMaTpmBaloTCs OCOBEHHOCTN N3MEHEHUS PAaBHOBECHOW M TEKYLLEN LieHbl B 3aBUCUMOCTU OT
(haKTOPOB HESTMHENHOCTHN, CNYy4anHOCTU N 3aBUCUMOCTU LieHbI OT CKOPOCTU €€ U3MEHEHMSI.

1. HenuHeNHble 3aKOHbI CPOCa U NpPeAnoXeHUs

MpuHUMaem cnefyrowme 3akoHbl cnpoca u NpeanoXeHus:

a) Cnpoc D:

x = g1 [p(0)] 4
0) [lpeanoxeHwue S:

x=g,[p(k-1)] (1.2)

roe k =1,2...¢4,u ¢, — N3BECTHbIE PYHKLNN LiEHBI.
[nsa onpegenenuns Tekywen LeHbl p(k) Cnonb3yem 3akOH PbIHOYHOrO PaBHOBECUS:
P1lp(k)] = @2[p(k — 1)] (1.3)
OTO HEenVHENHOEe pa3HOCTHOE ypaBHEHWe nepBoro nopsgka [1]. Ons ero peweHus
npegnaraeTcs 0ObIYHbLIN UTEPALMOHHBIN NPOLECC:

Mpu k =1 umeem ¢, [p(1)] = ¢2[p(0)] = @2(po) (1.4)
P(1) = o1 {@2(0o)},
rae ¢! — obpaTtHas pyHKUMA Ans ¢@,. [nsa cneayoLwen utepaumm nmeem:

p(2) = 1@, (p1)] (1.5)
N ansa nobon ntepaunn:
p(k) = o7 @, (p(k — 1))] (1.6)

lMpouecc BblMMCNEHNS B CTaUMOHApHOM criyyae 3akaHumBaetcs, korga p(k) npu He-
OrpaHNU4YeHHOM pocTe k cTpemuTca K npeaeny (paBHOBECHOW LeHe) P,, KoTopas onpeae-
ns{eTcsa U3 paBeHCTBa:

1) = 92(p.) (1.7)
Takum obpasom:
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P, = lim p (k) (1.8)
HecTaumoHapHbI (MHPNAUNMOHHBIN) POCT UeHbl ByaeT HabnogaTbca npu onpege-
NEHHbIX COOTHOLUEHUSX MeXay PYHKUMAMU @ U @, U 3aBUCUT OT KOHKPETHOro Bnaa aTumx
PYHKLNNA.
PaccmoTpum B kayecTBe NpyMepa KBagpaTUdHble 3aKOHbI Cpoca U NpeanoXeHns:
D:x =a—A,(k) — Ap*(k) (1.9)
S:x =b+B,(k—1) + Bp*(k — 1) (2.10)
MpupasHmneasg (1.9) u (1.10), nonyynm kBagpaTHoe ypaBHeHne ans ueHbl p(k):
Ap*(k) +A,(k) =a—b—B,(k—1) — B;p*(k — 1) (1.12)
Pewas (1.11) n yunteiBasg HeoTpuuaTensHOCTb UeHbl p(k), nony4ymm eanHCTBEHHbIN
KOp€eHb:

~A+\A*+4A (a—b—Bp(k —1) - B,p*(k 1))

= 1.13
P(x) A (113)
Mpn A; = B; = 0 nony4um nuHenHyo mogens (Mogens Banbpaca [2]):
Ap(k) =a—b—B,(k—1) (1.13)
OTO NMHENHOE Pa3HOCTHOE ypaBHEHME NMEET TOYHOE pelleHune [1]:
B\¥K  a-b
p(k) = (-2) += (1.14)

B a-b
lMposenem aHanna cootHoeHuns (1.12).
OTO BbIpa)XeHME MMEET CMbICI TOSTbKO Npu cobnogeHNN YyCNoBUS:
a—b—By(k—1)—Byp*(k—1) >0,
Tak Kak B NPOTUBOMOSMOXHOM criydae ueHa p(k) npuHMMaeT oTpuuaTefnibHoe 3HayeHue.
Hangem Tenepb paBHOBECHY LieHy P, B HENMMHENHOW mogenn. [na aToro cyutaem, 4To
p(k —1) = p(k) npn k — co cooTHowweHns (1.11) 3ameHnTCA B BUAE:
Ap? + A, =a—b— By, — Bp?
(A1 +B)p?+(A+B)p.=a—b (1.15)
Pelias aTo KBagpaTHOE ypaBHEHME, NOSTYUNUM:
P = —(A+B)+/(A+B)2+4(A1+B;1)(a—b) (1.16)
2(A1+Bq)

Ecnu oTtHoweHne 4(A +B)(@a-b)] (A+B)?, To P. n3 cpopmynbl (1.16) npakTuyeckm

coBrnagaeT C 3TUM Xe 3HaYeHUEM U3 NIMHENHON MOoAEeNU. OTO COOTBETCTBYET Maroun He-
NMHEMHOCTM KPUBbIX CNPOCa 1 NPeasIoKeHs.

B 3aknioueHne 3ameTum, 4To KpuBble cripoca u npeanoxexus (1.9) u (1.10) MOXHO
nonyyYnTb M3 COOTBETCTBYIOLLEN PErpecCuBHON MOLENW, MOSlyYEHHOW W3 3SKCMEPUMEH-
TanbHon Bblbopkn x= f(p) , rae f(p) — kBagpaTMyHasa oyHkums [2].

2. Cnpoc n npennoxeHue 3aBUCAT OT CKOPOCTU U3SMEHEHUS LIeHbI.

OcCHOBHblE ypaBHEHUSI MOgENN:

Cnpoc:

D:x:a—Ap(k)—Ai% (2.2)
MNpeanoxeHwue:
s:x:b+Bp(k—1)+Bl% (2.2)

3aMeHVM Npon3BOAHbIE HA OTHOLLEHUS! NPUPAaLLEHWIA:
~ 3 ~
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dp(k) _ Ap(k) .dp(k-1) _Ap(k-1)
dt At T dt At

Mockonbky At = k — (k — 1) = 1, 70 B2 = Ap(k); 252 = ap(k — 1) (2.3)
CooTHoweHns ans npupaweHun Ap(k) Ap(k — 1) cnegytowue:
Ap(k) =p(k) —p(k—1) (2.4)
Ap(k—1) =plk—1) —plk —2) (2.5)
C yyeTom cooTHoweHun (2.1)—(2.5) nony4ymm pasHOCTHOE NMMHENHOE ypaBHEHUe 2-ro
nopsigka anga p(k)
(A+A)Dpk) + (B—A; +B)pk—1) —=Byp(k—2)=a—-b  (2.6)
PelueHne aToro ypaBHeHUs nosyynm B BUAE CyMMbl OBLLEro pelleHus 0aHOPOAHOro
YypaBHEHUA N YaCTHOro peLleHNss HEOAHOPOAHOIo YpaBHEHUS.

p(K)=C4A¥ + C,2% +p (2.7)
3,D,er C1 U C2 — NPOn3BOJIbHbIE NMOCTOAHHBLIE, OonpeaeridemMble N3 HavallbHbIX yCJ'IOBI/IIZZ

p(0) = po; Ap(1) = p, (2.8)
A1 2— KOPHU XapakTepuUCTUYECKOro ypaBHeHNs:

(A+A)A*+(B+B,—A)A—B; =0 (2.9)

Pelias aTo ypaBHeHWe, Nonyymm:
A = —(B+By—A1)++/(B+B;—A1)2+4B;(A+41) (2.10)
12 2(A+A4;) .
MNpn 4, = B; = 0, T. €. ecnu LeHa He 3aBUCUT OT CKOPOCTU ee U3MEHEHUA, UMEeeM N3
1 1

(2.10)

B
/11=0;/12=_Z

YacTHoe pelleHne Heo4HOPOAHOro ypaBHEHUs nonyyum npu ycnosun p(k) =
p(k—1) =p(k —2) = p, npu k - . 3 (2.6) nony4umm:
p*(A+A1+B—A1+B1—B1)=a_b

a—-b

P =—— (2.11)
OTO COOTBETCTBYET PAaBHOBECHOM LieHE B KIAaCCUYECKON NIMHENHON MOLENWN PbIHOY-
Horo paBHoBecusa [1]. Hangem Tenepb NPou3BOSbHbIE NOCTOSAHHbIE C; U C, N3 HavanbHbIX
ycrnosui (2.8)
{ po = C1 + (3 + p.
p1 =p(1) —po = G141 + CoA; + p. — Do
Wnun nnave:
{po_ P. =C +C,
P, = Cl(;i1 1)+ Cz(ﬂz -1)
Pewas aty cuctemy, nony4vm:
Pt (. —po)(A— 1)
C, =
Al - AZ

o= PP )4 ) (2.13)

i A=,
PelleHne 3agaym pbIHOYHOMO paBHoBecUs ByaeT yCTonumBbIM, ecnn 14| < 1; |A,] < 1.
B npotnBHOM crniyyae pocT ueHbl OyaeT HeorpaHW4YeHHbIM, T. €. UMEET MEeCTO MH-

donauus.

(2.12)
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