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Oligopoly, with a few firms in the market, is an
intermediate structure between the two opposite cases of
monopoly and perfect competition. The basic modd of
oligopoly was proposed by Cournot in 1838. Research
reported suggested that a Cournot adjustment process of
output might be chaotic if the reaction functions are non-
monotonic. This result was purely mathematical without
substantial economic implication until Puu [3] provided
one kind of economic circumstances, i.s, iso-éastic
demand with different constant margina costs for the
competitor, under which meaningful unimodal reaction
functions were devel oped.

Unstable fluctuations have always been regarded as
unfavorable phenomena in traditional economics.
Because chaos means unpredictable events in the long
time, it is considered to be harmful by decision-makersin
the economy. Research on controlling chaos in economic
models has already begun and several methods have been
applied to the Cournot model, such as the OGY chaos
control method, the pole placement method. These
approaches reguire exact system information before their
implementation. That meas, to make an accurate decision,
the government or oligolists have to possess enormous
amoults of relevant economic data, which isimpractical or
very costly. In contrast, the delayed feedback control
(DFC) method [1] can be easily applied without requiring
any system information.

The work includes a description of the economic model
of oligopoly - a generalized mode of Cournot-Puu. The
implementation of delayed feedback control method to
the economic model with four manufacturers on the
market is conddered; stability conditions of Cournot
points are derived. The possible economic consequences
of the considered chaos management drategies are
described.
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Onucano eKOHOMIUHY MOOenb 0ni2ononii — y3azanbHeHy
modenv  Kypno-Ily. Posenanymo 3acmocysanna memooy
Kepyeanns 3i 360pOMHIM 36 A3KOM 00 MoOeni eKOHOMIKu 3
yomupma Qipmamu-6upooHUKAMU HA PUHKY, 6UBEOEHO YMOBU
cmiitkocmi mouok pienosacu Kypno. Onucani modxcnuei
€KOHOMIYHI HACNIOKU DPO32NAHYMUX CMpameziii KepyeaHH:
Xaocom.

Kurouosi c1oBa — onirononisi, y3aransHeHa moznens KypHo-
ITy, kepyBaHHS XaocoM, METOX KepyBaHHA 31 3BOPOTHIM
3B’ s13k0M (DFC-meton).

l. BcTyn

HecraOinbHi KONMBaHHSA 3aBXKIU  PO3TIISIANIUCH  SIK
HECTIPUSTIMBE SIBUIIC B TPAAUIIIAHIA €KOHOMIIII, OCKiIb-
KA BOHHM IIOPO/UKYIOTH Xaoc, IO O3HAa4yae Herepes-
OauyBaHi Toxii MPOTSIroM TpHBajoro vyacy. Omiromnodiis 3
JieKiibkoMa (ipMaMu Ha PHUHKY € MPOMIXHOIO CTPYK-
TypoOl0 MDK JBOMa TPOTWICKHUMH  BUMAJKAMH:
MOHOIIONI€I0 1 JOCKOHAJIOI KOHKYypeHIiew. B naHii
poOOTI  PO3MIISIHYTO  y3arajbHEHy MOICIb OJITrOmoii
KypHno-Ily 1 BBemeHo moHsTTS piBHOBaru KypHo.
BaromMuMm pe3ynbTaTOM TYT € BCTQHOBJICHHS YMOB, 3a
SIKMX TOYKa PIBHOBAaru € CTiHKOIO, Ta KOJY BHHUKAE Xa0C.
JlocmimkeHO MeToJ KepyBaHHS XaoCOM B CKOHOMIiUHIM
mozeni (DFC-meTony), KoMK Ha PUHKY € YOTHPH (ipMu-
BUPOOHHKH.

Il. Y3aranbHeHa mogenb KypHo-Ily

Iosnaunmo Qipmu-omironomicru wepes F, F,, ...,

F

» O0CATH BHUIIyCKy KOXHOI cknagaoote ¢, d,,...,q

n
BIJIIOBiAHO.

Mpunymennss Kypuo (y3aranbhene). Koxxa i-Ta
(i=1,2,...,n) ¢ipma-BUPOOHHUK OUIKye BiX CBOro j-
konkypenta (j=1,2,...,n, |1 1) nponosuuii Takoro
o0cAry Tmpojaxy B IIOTOYHUM TIepiog, SAK 1 B
ToTepeTHHOMY TIepPiofi.

3riZiHO 3 UM MPUITYLIEHHSIM, 3arajibHi QyHKIIT peakiii
KOXKHOI 3 (ipM OyIyTh TAKUMH:

a(t+1)= f.(a(t) oy (t)....0n (1))
ot +1) = f,(a(t). o (t).... . (1))

on(t+1)= f,(c(t) 0 (¢).- 0 1 (t))

Mpunymenns [Ty 1 (y3araneHene). [IpuiiMaersces, 1o
PUHKOBHH TONUT € i30€JacTHYHMM, TOOTO miHA P

Bi/IMOBiTae MoBHOMY TorHTY ¢, To6T0 P =1/(.
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Mpunymenns Iy 2 (y3aransHene). ToBapu € B3aeMo-
3aMIHHUMH TaK, IO IOIUT PIBHUN IOCTaYaHHIO, TOOTO

Q=+, +..q,.
Mpunymenns [y 3 (y3aranbraene). KoHkypeHTH MatOTh
cTaii, ane pi3Hi rpaHu4Hi BuTpatu. [lo3Haunmmo ix yepes

c,i=1..n.

bazyrourchk Ha UX MPUITYIIEHHSX, QYHKIIT peakiii st

dipm F, F,, ..., F,, mators Burms:
g (it 0 —
at+)= 4 0 fq0 k=1 o
i=Lit k i=L,it k

11106 3HaliTH TOYKHM piBHOBAru, MOTPIOHO PO3B’sA3aTH
cuctemy (1). Mu orpumaeMo [ABi PIBHOBaXKHI TOUKH:
* * *
TpUBlaJIbHY 1 HETPUBIAIBHY (On’qz""’qn)-
n
[i 3HaYeHHs MOXKHA 3aIMCAaTH Y BUTIISII:

(-2 + A

i=lit]j

g =(n-1)

lll. KepyBaHHS xaocom y moaeni onirononit
3 YoTUpma BUPOBHUKaMu

Tenep, micnst onucy y3araidbHEHOI MOZENI OJIrOIOdii,
nepeiIeMo 70 pO3MIsiAy METOAY KepYBaHHS XaoCoM, IO
MOX€ BHHUKHYTH y Hid. Hapgami  posrisaemo
sactocyBanus DFC-meromy m0 crpykrypu (o6csary
Bumycky ipmu) wmogeni Kypuo-Ily Ha Bumamok
YOTUPHOX (ipM-BUPOOHUKIB Ha PHHKY.

PosrisiHeMO Taky kepyrouy opMy MOJIEITI OJTiTOMOMIT:

‘ \/qz(t)+qgcft)+q4(t)_ a,(t)- as(t)- a,(t),

iq&+3:

! Jq&%ﬂ40+%&)

S -qm-%&%qﬁ%na

+u(t),

To,(t+1)=

- a(t)- a(t)- a.(t)

L,(t+1)= \/on(t)+qzcit)+q4(t)

}%a+n:J%“*%“”ﬂﬁ)-qm-%arqﬁ)

Cy

U('[) saBiste co0oro Takuii DFC-3axoH:

u(t) = K[a,(t)- q,(t- 2. ()

ne K —koedimient 380poTHOrO 3B’ A13KY.

Ockinpku cucrema (3) HeminiliHa, ToMy, 1100
JOCITITUTH, 3a SIKUX YMOB Kepyrouwii 3akoH (4) mMoxe
crabinmizyBat xaoc, Tpeba ii JiHeapu3yBaTh B OKOJI

*

* * *
TOYKH DPIBHOBAru (ql’qz’qs’q4)' Buxopucraemo st

BOr0 METOA MaJloro IapaMerpa. BBiBmm — Taki

da (t): q (t)' g, i=1234 m

IIO3HAYCHHA

ez(t) = qz(t) - qz(t B 1) = dqz(t) B dqz(t B 1)’
nepeiIeMo 10 CUCTEMH PIBHSHB Yy BiaxuieHHsX. Jlinea-
pHU3YBaBIIM OTPHMaHy CHCTEMY B OKOJI PiBHOBa)KHOI
TOYKH, OTPUMAEMO CUCTEMY, sIKa B MaTpU4HIN GopMi Mae
BUTJISI;

dat +1) = Podaq(t),
"t +1) = (deyt +1) da ¢ + 1)l ¢ +1)
da, (t +1).e,(t +1))",
dadt) = (doy (t). da, (t). da, (t). da, (t). &, (1)) -

P( — matpuus surnsay:

é0 p p p Ou
ép O p p K u
gl p) p) G
P¢= ép3 p;, 0 p; O u,
é U
gPs Py Py 0 0 u
8p2 -1 P, P KH
€JIEMEHTHU IKOI MarOTh BUTIJIAI.
3
-5c,+ A
— i=1,it k k= 14
) = 1

Mu oTpuMany JiHIHHY CHCTEMY piBHSIHb, CTIHKICTh
SIKOT 00YMOBJIIOETHCS XapaKTEPUCTUUHUM PiBHSIHHSIM
det(P¢- 11)=0. (5).

*

* * *
Touka piBHOBaru 35,0, € aCHMIITOTUYHO
10 Y25 M3 Hs
CTIMIKOIO TOMI 1 JIMIIE TOMi, KOJU BCI PO3B’SI3KH XapaKTe-

PUCTUYHOT'O piBHHHHH JUIsL I NOTpaIvIAtOTh B KOJIO

OIMHUYHOIO pajiyca, TOOTO || |<1. Po3B’s13aBmM 1110

HEpIBHICTh, MU OTPHUMAEMO YMOBHU CTIHKOCTI piBHOBasKHOT
TOYKH.

BucHoBOK

Onwucana crTpaterii MOXe CIYTyBaTH METOIOM
«iHAMBIyaJbHOT0» KOHTPOIIO 32 XaocoM, TOOTO (ipma-
BUPOOHHMK MOXKE€ CaMOCTIHHO CTaOiTi3yBaTH XaOTHYHHH
PHHOK,  CHOCTepiraroyd  3a  CBOIMH  oOcsramu
BUPOOHMITBA B TENEPIIHLOMY 1 MUHYJIOMY Iepionax. B

naHomy Bumajky ue € ¢ipma F,, ane, B pesymbrari
cuMeTpii, poii (ipM MOKYTb IOMIHSITHUCE.
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