FrNABA 2

OnTuManbHbIA BbI6OP NoTpeburens m

¢dpYHKUMM MHAMBUAYANIBHOIO Cripoca.

§1. MakcuMmsauma NONIE€3HOCTU NPU 3afaHHOM 6ro)KeTHOM

OrpaHUYeHuMm.

B stom maparpade Oynet npeacraBieHa MoJieNb, KOTOPYIO SKOHOMHUCTBI UCIIOJIB3YIOT, YTOOBI
OOBSICHUTH MOBEJICHHE MOTpeOUTeNel Ha phIHKE U (POPMHUPOBAHUE WHANWBUAYAIBHOTO CIpOCa
Ha TO WM WHOe Osaro. PaccMoTpeB B mpenplAyliel TIiiaBe MPEearouyTeHHs W OIHKETHOE
OrpaHUYEHUE NOTPEOUTENSA, Mbl TEHEpPh MOKaKEM, KaKMM 00pa3oM OTAEIbHbIE WHAWBUIBI
OINPEACIIAIOT, CKOJIBKO TOBAPOB KAXKIOI0 BU/A 3aKyIIMTh Ha PHIHKE 3a ONPEACIEHHBIN TEPUOL
BpPEMEHU IIpH 3a/laHHBIX LieHaX. [Ipu 3TOM mpeanosiaraercs, 4To 000l moTpedurens BeAET
ce0s1 paloHaIbHO, TO €CTh OH BBIOMpAET TaKHe KOJIMYECTBA KaKIOro Ojara M3 TOBApHOTO
Ha0opa, KOTOpbIE MO3BOJIAIOT €My MAaKCHUMaJbHO YIOBJIETBOPUTh CBOM MOTPEOHOCTH HpHU
HaAJIMYUU OTPAaHUYEHHOTO ¥ (PUKCUPOBAHHOTO 3araca JEHEKHBIX CPEJCTB.

I'paduyecknii anaau3. PaccmMoTpuM mpocTeimmii cinyyaif, korga moTpeOuTenbCKuit

HAa0Op COCTOMT TOJNBKO M3 JABYX Onar, rae X, — KOJIMYECTBO IEpBOro Omara (Hanmpumep,

OyxaHok Xxneba), X, — KOJMYECTBO BTOPOro Omara (HampuMep, JMTPOB MOJIOKA);

NOoTpeOJIEHHE OCYIIECTBIISICTCSI B TEUYEHHWE HEKOTOPOro Iepuoja BpEeMEHH (Harpumep,
Mmecsina). KoneuHo, B peaqbHOM >KM3HM HUKTO M3 JIIOJEH HE MOTpeOJsieT B TEUEHUE Mecsla
TONbKO Xx7e0 u Mojoko. OnHako »53Ta TeopeTndeckas aOCTpakUUsl IIOMOXKET HaM
OPOMJUTIOCTPUPOBATE MPOOJIEMY MOTPEOUTENBCKOr0 BbIOOpa CaMbIM HAIIAJHBIM 00pa3oM —
Ha rpaduke. B qanpHeiiiieM Mbl yBUIMM, YTO pe3yJIbTaT, MOTYUYCHHBIN U1 CIydas qBYX Ojar
IPU MOMOIIY IpapUueCcKOro peleHus, OKaKeTCsl BEPHBIM U JUIS cllydas JIF000ro KOHEYHOTO

quciia OJiar.

23



A Ha puc. 2.1 npencraBieHsl

X2
TpH KpUBBIE Oe3paznuuusi,
KOTOPBIC OIKCHIBAIOT
OpCAnOUTCHUSA HCKOTOpPOro
noTpeOuTENS OTHOCHUTEIIBHO

MEepBOTO W BTOpOro OJyiara U3

TOBapHOTO Habopa. B
COOTBETCTBUHU c HaIlen

NPEANOChUIKOM O TOM,  4YTO

byHKIHSA MOJIE3HOCTH

noTpeouTens SIBJISICTCSI
P“cl 2I 1 L] o

BO3paCTaroIIEH, UMEeM:

U, <U, <U,. Takum obpasom, nocrmkenue yposrs nosiesHoctd U, 6buto 6b Haubonee
MPEAMOYTHTEIBHBIM JUIsl Haliero morpedutens. K cokaleHwio, HA OJHA M3 KOMOWHAIMI
KOJIMYECTB IIEPBOr0 M BTOporo Gunara, mpuHaiexamas kpusoit U, — U, Hemoctynna st
NOTPEOUTENS, TOCKOJIBKY €ro CKPOMHBIA JIOXOZ, OTPaXEHHBIH Ha Tpaduke ITUHHEH
6romxernoro orpanuueHus (BO), He mosBomser emy moctnus yposHs monesnoctn U, B

JTAHHBIM MOMEHT BPECMCHHU. 3aro AOCTYIIHBIMU OKa3bIBAKOTCS TOBAPHBIC Ha60pbl, OTMCUYCHHBIC

Ha puc. 2.1 toukamu A u B u npunamexanme kpusoit 6e3pasmmanst U, — U, . Ho 3axouer

J¥M TOTpeOUTENh KyNUTh OJMH MX 3TUX HabopoB? Her, ecnm oH Benér ceds parmoHAIBHO.

[Toromy 49TO TIpU JaHHOM OIOPKETHOM OTPaHHMUYCHHH HAIl IMOTPEOUTENIh MOXET JAOCTHYDh U
o * *
Oonee BHICOKOrO ypoBHA mone3noctu U/,, ecnm KynuT TOBapHBIA HaboOp ()C1 ,xz),

COOTBGTCTBYI-OH_II/Iﬁ touke C.

3aMeTHM, YTO JIMHUS OFOJKETHOTO OTpaHMUYEHHS HE MEPeceKacT KPUBYIO Oe3pasimyus

U, —-U,, a nmusp racaercs e€ B Touke C. CrnenoBarenbHo, ToBapHbIC HAOOpH! Ha JIFOOOi
KpuBOH Oespasmuumsi, pacrnonokeHHoil Bemre U, —U,, He MoryTr ObITh KyIUICHBI MpH

* *
CYIIECTBYIOIIEM JCHEKHOM JI0OXO0Jle, U moTpebdienne Habopa (xl R xz) JIOCTaBJISIeT HallleMy

HOTpC6I/ITeJ'IIO MaKCHMAaJIbHO BO3MOJKHBIM YPOBCHb IOJIC3BHOCTH IIPU 3aJaHHOM 6IOI[)K€THOM

OI'paHUYCHHU. 3amMeTuM TAaKXE, 4YTO JIMHUA 6IOI[)KCTHOI‘O OIrpaHHUYCHUA, SABJIAACH KacaTelIbHOHU

K kpuBoit 6espasznmunss U, —U, B Touke C, ompezensier mpeneibHy0 HOPMY 3aMELICHHS
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(MRS) Broporo ToBapa nepBbiM B 3T0ii Touke, TockoibKy MRS ects Tanrenc yria Hakiona

KacaTeJIbHOM:
dx,

X, | U=const

(1)  MRS=-

BcnoMHuuTe, 4TO TaHreHC yria HaKJIOHA caMOl OIOKETHOM JIMHUU PaBeH COOTHOILICHUIO 1IeH
JBYX TOBapOB M SBJSETCS MOCTOSHHOM BenuuuHOM. llpenenbHas HoOpma 3aMelieHus,
HAIlpOTUB, M3MEHAETCS IO MEpe MBIXKCHHS BIOJIb KpPUBOW Oe3paznuyust (TpU HaIIUX
npeanocbuikax). [loaTomy HakJIOH OFO/PKETHOW JTUHUW PaBEH HAKIIOHY KPUBOM O€3pa3inyus B
€IMHCTBEHHON TOYKE — TOYKE ONTHUMAIbHOTO BbIOOpa moTpebutens. Temepp MbI MOXEM
c(hOopMyJIUPOBATH MIPUHIIUIT MAKCHMH3AINH MTOJIE3HOCTH TOTPEOUTEIEM.

Jasi Toro, 4ro0bl MaKCHMH3HPOBATh MOJE3HOCTh NPH 32JaHHOM (QUKCHPYyeMOM
KOJIMYeCTBe PacxoayeMbIX [eHer, HMHAUBHA OydeT NOKYNaThb TaKHe KOJMYeCTBA
TOBApPOB, KOTOPbI¢ IOJHOCTHI) HCYEPNBLIBAOT €ro A0X0J M Ui KOTOPbIX HOpMa
3amemenuss (MRS) paBna Hopme o0MeHa MeKay ABYMsl 3THMHM TOBapaMH HAa PHIHKE

(oOpaTHOMY COOTHOLIEHHMIO LIEH ITHX TOBAPOB):

] dx, | U=const P

OTO mpaBWIIO KacaHWs OIOJUKETHOW IJIMHUHM KPHUBOH Oe3paznmuuusi SBISETCS JIWIIb
HEOOXOIMMBIM, HO HE JOCTATOYHBIM YCIIOBMEM MaKCHMH3aLMM IOJIE3HOCTU. JlocTatouHoe
YCIIOBHE CBSI3aHO C onpezieseHHON (opMoil KpUBBIX Oe3pa3inyuus, TO €CTh C ONpeieIEHHBIM
CBOMCTBOM OTHOILIEHUS MpeanodTreHus. Eciau mpenmosaraercs, 4yTo NpelenbHas HopMma
3aMEILEHUs] YMEHBIIAETCSl 10 Mepe IBW)KEHMS BJIOJIb KpUBOHM Oe3paziuuusi, UM KpUBbIE
0e3pazauuus SBISAIOTCSA CTPOTO BBIMYKIBIMU BHU3, TOTa KaCaHUE OFOIKETHOM JIMHUM KPUBOU
6e3paznuuus OyAeT U HeoOXOAUMBIM, U JOCTATOUYHBIM YCIIOBUEM MaKCUMHU3ALMH MTOJIE3HOCTH
IpY 33JaHHOM OIOPKETHOM OIpaHHYCHHH.

dopmanu3zanusa 3aa4M NOTPeONTENLCKOr0 BbIGOpa. Pe3ynbraTel mpensiaymiero

aHaJIM3a MOXHO 00OOIIUTH Ui cioy4yasi TOBapHOTo Habopa, cocTosiiero u3 A Omnar, rae 1 —
KOHEYHas BeJMYMHA. [l MOCTpOEHMsS] JaHHOM MOJENM HCIOIb3YIOTCS MPEANOChUIKH,
KOTOpHbIe ObLTH BBeIeHBI B aHanu3 B riaBe 1. [lepeuncium ux.

[Ipeanonoxum, 4TO OTHOIICHHUE TPEANOYTCHHsI 00JagacT CBOMCTBAMHM CPaBHUMOCTH,
TPaH3UTUBHOCTH, PEe(IEKCUBHOCTH, HENPEPHIBHOCTH, CTPOTOH MOHOTOHHOCTH M CTPOroi
BBIMYKJIOCTH. [lpencraBnsromas 3TO OTHOILIEHHE MPEANOYTEeHUs (QYHKIHS MOJIE3HOCTH

SIBJISICTCS. HETIPEPBIBHOM, BO3pPACTAIOIICH, CTPOTO KBa3U-BOTHYTON U Au(QepeHIInpyeMoil BO
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BCceX Toukax. [loTpeOuTeNb MOXKET MOTPEOJATh TOJBKO HEOTPHUIATEIbHBIC KOJIHYECTBA
DN
kaxaoro Omara: X = R . - IlycTb OIODKETHOE MHOKECTBO SBISAETCA OTrPAHUYEHHBIM,

3aMKHYTBIM, HEMyCTBIM W BBINYKJIBIM. [IpH 3THX MpennmochUIkax 3ajadya MaKCUMHU3AIUH
MOJIE3HOCTH UMEET PEIIeHHE, U B CAMOM OOIIEM BHJIE MOXKET OBITh (JOPMATILHO NpECTaBICHA

CJIEIYIOIUM 00pa3oM:

max U (x;, X3, ..., X,) npu ycrosuu, umo
X.

1

(2.3) PrXi +p2‘)€2 + ... +pn'xn </

ux; =20 20ei=1,2, ..., n.
DakTHYECKH, 3TO — 3a/laya HEIMHEWHOTo MPOrpaMMUPOBAHMS, U OHA HE MOXKET ObITH
pelieHa NpH MOMOIIM apceHana CpeCTB M3 Kypca MaTeMaTHuecKoro aHammsa. OJHAKO MbI
MOXKEM prOCTI/ITL ,I[aHHy'IO 3az[aqy. TaK, HpeI[HOCBIJ'IKa (6] CTpOFOﬁ MOHOTOHHOCTH

OTHOIICHHA HNPCANOYTCHHUA IO3BOJIACT NCPCIIUCATL HCPABCHCTBO B BUAC PaBCHCTBA:
p X t..+p X = I . JleiictBuTenbHO, MOCKONBKY (YHKIMS MONE3HOCTH SBISETCS

BO3pAaCTAloIlEH, TO MOTPEOUTENIb MAKCUMU3UPYS MOJIE3HOCTh, OYJET BBIHYKIEH pacxo10BaTh
BECh CBOM J0XOJ Ha IOKYIIKY TOBapoB M yCIyr. BObIIyI0 CIOXKHOCTH MpPENCTaBIAET
peanu3anys BTOPOro yCJIOBUs U3 OIPaHUYCHUN B 3TOM 3a1aye. B mpuHIMIIE BO3MOYKHO TaKoe
pelieHre 3aJaud MOTPEOUTENCKOro BbIOOpPA MPH KOTOPOM HEKOTOpble U3 Oyiar He

MOTPEeOIISIFOTCSL HAILIMM WHIMBAZIOM BooOIue, To ecth Hekotopsie X, = (. JlanHoe pemenue

HA3bIBACTCSl YIJIOBBIM. YTJOBOE peIlIeHHuEe 3aJayd MOTPeOUTENbCKOTrO0 BBIOOpAa MBI
paccMOTpPHUM OTIENIBHO HECKOJNBKO MO3ke. A ceiyac BBeAEM emi€é OJHY JOMOJHUTEIbHYIO
YIPOIIAOIIY0 aHAJIW3 NPEANochUIKy. JlomycTuM, 4TO Hallla 3aja4a UMEET pPEIICHUE B BUJE
«BHYTPEHHETO» MaKCUMyMa, IPH KOTOPOM MOTPEOUTENh MOKYIMAaeT HEHYJIEBbIE KOIMYECTBA
Bcex Ouar u3 ToBapHOro Habopa, 1o ectb X, >0 Vi. Torma mpoGiema MakCHMH3ALHH
MIOJIE3HOCTH NPH 33JaHHOM OIO/I)KETHOM OTPaHMYEHUHU IPUHUMAET CIICAYIOIINN BUI:
max U (x;, X3, ..., X,) npu yciosuu, umo
(2.4) K
PrXi + ... +p,,-x,, =7
Jlerko BUAETh, YTO MBI MMEEM JENO C 3aJadyeil Ha YCIOBHBIA ISKCTPEMYM, KOTOPYIO
MOYKHO PEIINTh, UCHOJB3YsI MeTo] MHOKUTenel Jlarpanxka. Beimumem ¢ynknuio Jlarpanxka

TS JaHHOM 3a/1a4u:
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L=UG,x,x )= A2-(p,- X, + p, X, .. p -x —1)

HeobOxonumpiM ycnoBreM (MM yCIIOBUEM MEPBOTO MOPSAAKA) MaKCUMyMa (DyHKIUU SBIISETCS

PaBEHCTBO HYJIIO BCeX €€ YaCTHBIX MPOU3BOIHBIX:

( OL :(9U()c1,...,xn)_}b.p1 0
Oox, ox;
oL _oU(xy,...,x,) “A-p, =0
axZ 8x2
(2.5) | :
OL :6U(x1,...,xn)_ﬂ.pn 0
ox,, ox,,
\a—L—I—x—x——x—O
EY) P1X) = PaXp — e T Py

Mol nonyunm cuctemy u3 N+ ypasHenus ¢ n+/ HeussecTHbMH. Hamomuum, uTo B
KKl JAHHBI MOMEHT BpPEMEHM J0X0j moTpebutens (1) — QUKCHpOBaHHAs BEIMYHMHA;

pbIHOYHBIE LeHbl 6nar (p,,..., P,) TaKKe OCTAIOTCS HEM3MEHHBIMH. PeliMB 3Ty cucTeMy

*

* *
YpaBHCHUH, Mbl HAUJACM 3HAYCHUA Xl ,xz,...,x KOTOpPBIC SBJIANOTCA OINTHMAJIbHBIMH

no
KOJIMYECTBAMU KaXKJIOTO U3 OJar, TO €CTh TAaKUMHU KOJIMYECTBAMH, KOTOPhIE MAaKCUMHU3HPYIOT
NOJIE3HOCTh MHIMBHJA OT TMOTPeOJCHUs JaHHOTO TOBapHOro Habopa TpH 3aJaHHOM
OI0/KETHOM OTrpaHUuYeHWd. VIMEHHO Ha ATH KOJIMYECTBAa KaXJOTo OJjiara Haml MOTpeOuTeNh
IPEIBSIBUT CIPOC HA PHIHKE.

Pazymeercsi, ycioBue mepBOTO MOpsAKa SBISETCS UL HEOOXOIWMBIM, HO HE
A0CTAaTOYHBIM YCJIOBUCM MAKCUMYyMa (bYHKLII/II/I Mzl 3HaunTENBHO O6JICF‘-II/IM 3alavy, BBCIA
MMpEaInoCblIKY O CTpOFOﬁ BBITYKJIOCTH  OTHOLICHUA  IMPCANIOYTCHUA. Ecmu JaHHas
NPEINOChUIKA BBIMOJHIETCS, TO YCJIOBHE TIEPBOTO TOpPSAKAa IIO3BOJISET ONpeAeuTh
JNEHCTBUTENFHO MAKCUMYM, @ HE MUHUMYM (DYHKIIHH.

JlaBaiiTe BHOBL BepHEMCsA K cucreMe ypasHeHuit (2.5) u mamuM SKOHOMHYECKYIO

MHTEPIPETALMIO YCIOBUA IIEPBOrO MOPsiAKa. Beinuiiem nepssle 1Ba ypaBHEHUS:
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= 1-p,=0
o, P>

U npousseném HecloXKHbIE TPeoOpa3oBaHuUs:

oUu

= =].
o, P
oU

i
o, P

PaznenuB mepBoe ypaBHEHHME Ha BTOPOE, MOJY4YaeM TO XKE€ CaMO€ YCJIOBHE MaKCHUMM3AalUU
HOJIE3HOCTH, KOTOpO€ ObUIO MOJYYEHO TMpH TpapUuecKOM PpELIeHUH MpoOsieMbl

HNOTPEOUTETHCKOTO BBIOOpa:

oU /ox, D

(2.6) oU/ox,  p,

HaHOMHI/IM, 4yTO B JIEBOM YaCTH YpPaBHCHUA (2.6) 3aIlMUCAHO COOTHOIICHHUEC IPCACIBbHBIX

MU,

MOJIE3HOCTEH — —__ , KOTOpOC C€CTb HC YTO HHOC, KAaK 3HAYCHHUC HpeﬂeﬂbHOﬁ HOPMBI
UZ
3aMCIICHUA B ONTHUMAJILHON TOYKE. OTCI-OI[a HNMCECM:
MU,

— MRS =2°.
) P

AHAJIOTUYHYIO0 UTEPALUI0 MOXKHO OCYIIECTBHUTbH IS JII0OOOW Mapbl ypaBHEHHH W3 CHUCTEMBI

(2.5), u B 06mIeM citydae MONTyYnuM:

oU/ox; _ p; .

oU /ox; pj’
(2.7)

MRSX/'_>X1' :&

Pj
Takum 00pa3oM, SKOHOMHYECKHH CMBICT YCJIOBHUS TIEPBOTO IOPsIKAa OYECBHICH: B TOUKE
ONITHMAIBHOTO BBIOOpa TIpeeNbHAas HOpMa 3aMEIICHHs OJHOTO Oyara JApYyrHuM U3
HOTPEOUTENHCKOT0 Habopa T0JKHA OBITh PaBHA COOTHOILCHHMIO IICH 3TUX JIBYX OJar.
OOparuTe BHUMaHHE, YTO MPHU JIFOOOM MOJOKHUTEIHLHOM MOHOTOHHOM MpeoOpa3oBaHUH

GbyHKIMH 107e3HOCTH 3HaueHne MRS B kax 1011 TOuke He U3MEHSETCS, a CIe0BATEIBHO, MPU
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J1000M MOHOTOHHOM TIpeoOpa3oBaHuK (PYHKIIUU TMOJE3HOCTH COXPAHSACTCS pEelIeHUE 3a/1adu
MOTPEOUTETHCKOTO BHIOOPA.

DyYHKINS HEKOMIIEHCMPOBAHHOIO cnipoca norpeduTenas. [Ipu noctpoenun monaenu

OIITUMAJIBHOT'O BBI60pa MBI IpearojiaracM, 4To LCHbI oJiar u 0X04 HOTp€6I/ITCJ'I$I SABJIAKOTCA
MOCTOSSHHBIMU BeIMYMHAMU. M 3TO [eHCTBUTENbHO TaK Ha KAaKOM-JTMOO BPEMEHHOM
uHTepBane. OJIHAKO C TEUYEHHWEM BPEMEHHM KaK IIeHbI, TaK M JI0OXOJA HU3MEHsIoTcs. B
3aBUCHUMOCTH OT OJTOro OyIeT U3MEHAThCS M BEIMYMHA CIpOca, MPEIbIBIIEMOTO
norpeburenem, Ha To WM uHOe Onaro. [locnenHee O4eBHIHO Aake HA YPOBHE 3APaBOTO
CMbICJIA: C YBCIMYCHHUCM HAIICTO A0X0Ada W YMCHBIICHHMEM ILICH MBI ITOKYyIIaeM 0O0mbliee
KOJIMYECTBO TOBAapOB M YCIYT, CO CHIKEHHEM J0XOJa M IOBBIIICHUEM II€H — MEHbIIIEe.
[Tostromy, B oOmeM ciay4ae, HWHAUBMAYAJbHBIIi CcHpoC TpeAcTaBjisieT co00il
(GyHKUMOHAIBHYI0O 32aBHCHMOCTb KOJHYECTBA 0Jiara, moKymaemMoro mnorpeouresieM 3a
JAHHBIN NEePHOJ BPeMeHH, OT LieH 3TOro 0J1ara, 10Xo1a nNoTpeduTe sl M LeH APyrux oJar
u3 ToBapHOro Hagopa. Eciu Bel pemmute cucremy ypasuenuit (2.5) B obuiem Bume (ne
NPUIKCHIBAS II€HaM M JOXOJy KOHKPETHBIE€ YHUCIIOBBIE 3HAU€HHUs), TO ONTUMAaJbHbIE

KOJINYCCTBA KAXXKI0I'0 Omara MNpEaACTAaHYT HMCHHO KaK (I)YHKI_II/II/I OT IO€H U J0X0Ja:

( *
X, =d, (P, Pysees Py 1)

< x; =d,(p, Pyses P> 1)
(2.8) :

\ x: =d (P> Dyss D, 1)

HemHoro mo3xe, Bbl Yy3HaeTre, NoO4YeMy OTH (YHKIMM Ha3bIBAIOTCS  (QYHKIUSIMU
HEKOMIIEHCMPOBAHHOIO crpoca mnoTpebutens. Mx Taxke Ha3pBalOT (QYHKIUSIMU
MapHIAJUIMAHCKOr0 CIIpoca B YeCTh BEIUKOTO AaHIJIMICKOrO0 SKOHOMHCTa Ambdpena
Mapmana.

BaxxapIM  CBOMCTBOM  (QYHKIIMKA HEKOMIIGHCHUPOBAHHOTO CIpoca SBJSETCA MX

OIHOPOJAHOCTDb Hy.]'ICBOfI CTCIICHHU OTHOCHUTCIIBHO ICH U J0XO044a:

(2.9 d(a-py..a-p,a-=a’-d(p,..p,1)=d(p,..p,1
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) da-p,..a-pa-l)=a’-d,(p,..p,])=dy (P, D,

d(a-p,..op,a-D=a’-d(p,..p,.1)=d (p,...p,,

VDpisees D,»d >0 n Vuaucna a > 0.

OMHOPOHOCTH HYJIEBOM CTENEHH MAaHHBIX (DYHKIMIA O3HAYAET, YTO €CIM BCE LEHBI U JIOXO.
HOTpeOUTENsT W3MEHATCS B OAHO M TO K€ YHCIO pa3, TO KOJIWYECTBO KaKAOro U3 Ouar,
NOKYTIaeMbIX MOTPEOUTENIEM Ha PBIHKE, OCTAHETCSI HEM3MEHHBIM. [lokakeM 3To Juis cirydas
IBYX OJjar, UCHoJb3ysl rpauiyeckoe peleHne 3a1a4u NoTpeOUTEeIbCKOro BEIOOpa.

Paccmotpum puc. 2.1. Ilycts 10X01 MOTpeOHUTENSI M IEHBI 000X OJar YBEIHUYIINCH B

a pa3: a-l,a-p,a-p,. B stom ciaysae HawioH Oromkernoit nunun (BO) He

a .
N3MCHUTCA. —pl == ﬂ .. OCTaHYTCH Hpe)KHI/IMI/I U TOYKHU HGpGCC‘I@HI/IH 6IOI[)K€THOI>1 JIMHUH
a-p, P,
C OCiIMHU KOOpIII/IHaTI
ol 1 o-1 Il
_— = —, _— =
a-pr P a-p; P

CrnenoBarenbHO, HE M3MEHUTCS U OFO/DKETHOE MHOXECTBO, TO €CTh MHOXKECTBO JTOCTYITHBIX
JUIST TIOTpeOUTENsl TOBAapHBIX HaOopoB. Ecnam ke HeW3MEHHBIM OCTaéTcs OFOKETHOE
MHOECTBO, TO U ONTUMAJIbHBIN HA0OP MOTPEOUTEIISE OCTAHETCS TEM KE CaMbIM.

Ipumep. Paccmorpum dynkiuto nonesnoctu Ko66a-/lyrnaca:
X 1 coek, a b=constuk, a b>0.

3amauya MOTPEOUTENBCKOTO BBIOOpA I ATOM (YHKIMH OYJeT BBITJISACTH CICAYIOIINM

oOpa3zom:

max (k . Xla . xé’) IIPU YCIIOBUH, YTO

X1,Xp

DX+ pyxy=1
[TockonbKy B JaHHOH 3ajaue TOJBKO JIBE IMEPEMEHHBIC, TO HET CMBICIIA pemiaTh €€ MEeTOI0M

MHOXxHTenen Jlarpanxka. Bocronszyemes cpasy ycioBUEM ONTUMYyMa:
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DX+ pyx, =1

[Tponud depennupoBaB GyHKLINIO TOJIE3HOCTH IO X| U X2, UMEEM:

ath _bh

b-x, p,

DX tp,x, =1
PemMB 3Ty CHCTEMY YpaBHEHHMH OTHOCHTENBLHO X; M X, TIOdyd4aeM QYHKIHH

HEKOMITEHCHPOBAHHOTO CIpOca MOTpeOuTeNsl Ha TIEpBOE M BTOpOE OJiara:

a b
2y T B Y
(2.10) X;:M; X;M
P P>

OOparuTe BHUMaHME, YTO B ciay4yae GyHKuuu nonezHoctd Kob6Oa-/lyrmaca nenexHble
pacxolpl Ha TOKYNKY KaXJOro M3 Onar, BXOJIIIMX B TOBApHBIH HAOOpP, COCTaBISAIOT
MOCTOSIHHYI0 JIOJIO OT JO0XOJAa, KOTOpas OMpeAemsieTcs MPEANOYTESHUSIMHA TIOTPEeOUTENs B

OTHOIIIEHWH H3THX Onar. Tak, Ha MOKYINKYy NEpBOro Ojara moTpeOuTenh Bcerma OyneT

a b

4acTh CBOETO JI0XOJa, a Ha TOKYIIKy BTOpOro OJara:
a+b a+b

pacxoagoBaTb qacCcTbhb

CBOEr0 [0XOJa, HE3aBUCUMO OT LeH 5Tux oOnar. Eciu a > b, To 5T0 o3Hauaer, 4to
NOTpeOUTENh TEPBBIM TOBApP MPEANOYUTAET BTOPOMY. B 3TOM COCTOMT SKOHOMHUYECKHI
CMBICIT CTeTeHHBIX K03 ¢unmentoB B Pynkiun Ko6bOa-/lyrmaca. [ToHsTHO Tarke, 4yTO B
JaHHOM CcIly4yae CIpOC MOTpeOuTeNs Ha OJHO M3 Onar He OyJeT 3aBUCETh OT IIEHBI JPYTroro
Onara.

KocBennas ¢yHkuusi moJiesHoctu. Pemass 3amauy nmoTpeOUTENbCKOro BbIOOpA, Mbl

HAIIUTM OIITHMAJIbHBIC KOJIMYecTBa Ojiar B TOBAapHOM Ha6ope, MAaKCUMHU3UPYIOIINE ITOJIC3HOCTD
HOTpC6I/ITCJ'I$I. Tenepb 9THU 3HAYCHUSA MbI MOKCEM MOACTABUTH B IICPBOHAYAJIBHYIO q)YHKI_[I/II-O

IMOJIC3HOCTH:

Umax = U(xik’x;""’x:) = U[dl (plr"'apn 3])9""dn (pla“"pn ’])]:
(2.11)
= V(p19p2 seees Py :1)

HOCKOHbe HOTpe6I/ITeJ'IB JKEJIACT MAKCUMHU3UPOBATH MOJIC3HOCTH IIPU 3aJaHHOM 6IOI[)K€THOM

OTPaHUYEHUH, TO MOJYYaeMbI ONTUMANbHBIH ypOBEHb MOJE3HOCTH OyJeT KOCBEHHO (HE
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IpsIMO) 3aBHCETh OT II€H, MO0 KOTOPHIM TOBAaphl IOKYIMAalOTCd Ha PBIHKE M OT J0X0Ja

HOTpe6I/ITeJ'I$I. OTa 3aBHCHUMOCTHL H MpeacTaBjiICHaA B KOCBEHHOM (bYHKI_II/II/I IIOJIC3HOCTH:

V(p,s-p,,1).

Ecimu 6o 1ieHsl, MO0 JT0X0J M3MEHSTCS, TO YPOBCHB IOJIE3HOCTH, KOTOPBIA MOMKET
OBITH JTOCTUTHYT, OKa)ETCS TOJ BO3JCHCTBHEM ANTHUX HM3MEHEHWU. VIHOTma Kak B TEOpHH
MOTPEOUTETHCKOTO BHIOOpPA, TaK U BO MHOTHX APYTUX KOHTEKCTax, MOJIE3HO HCIOIb30BaTh
ATOT KOCBEHHBIN MOJXOJ, YTOOBI HCCIEI0BaTh, KAK U3MEHEHUS B SKOHOMHYECKON CHUTyaIluu

IIPUBOJAT K PA3JIMYHBIM PE3YJIbTATAM.

§2. MMHMMM3aLMa pacxoaoB noTpeburtens npu 3agaHHOM

YPOBHE NOJIe3HOCTMU.

Jlrobasg 3amaua MakcuMmuzauM (QYHKIMM C OTpaHUYEHHEM CBs3aHa CO CBOEH
JIBOWCTBEHHOH MpobsieMoii — 3a1aueil MUHUMU3aluK (PyHKIUH (€10 SBJISETCS OrpaHUYEHHE U3
NepBOil 3amauM) TpU 33JaHHOM OTPAHWYECHUH (MM CTAHOBHUTCA IiesieBas (QYHKIUSA U3
nepBoHavyanbHOM 3amaun). Tak, HampuMmep, SIKOHOMUCTBI UCXOISAT M3 TOTO, YTO WHAUBHJIBI
MaKCUMM3HUPYIOT CBOIO IOJIE3HOCTh IPHU 33JaHHOM OFOJKETHOM OTPAHMYEHUHU. DTO U €CTh
nepBuuHas npobremMa morpeOutens. J[BoWcTBeHHOW K HelW mpobOiremoil  sBIseTCS
MHUHHMMHU3ALHUS PAacX0/I0B, KOTOPBIE HEOOXOJMMO CHENaTh MOTPEOUTENI0 Ui TOrO, YTOOBI
JOCTUYb HEKOTOPOTO 33JaHHOI0 YPOBHS IOJC3HOCTH.

I'paduyeckmii_anaan3. Paccmorpum, npexe Bcero, rpaguueckoe penieHue TaHHOU

npoOaeMsl Ui ciaydast AByX OJar B TOBapHOM Habope. JleHexHble pacxosl MoTpeduTens Ha
HOKYIIKY 3THX IBYX Ojar, o0o3Hadaemble kak E, MOryT OBITH IpeicTaBiIEHBI CIIEIyFONINM

obpa3zom:
(2.12) E=p -x+p, x

PrIHOYHBIE IICHBI npeanojgaratoTcsa HEU3MEHHBIMU, CJICHOBATCIIBHO, PACXObl HOTpC6I/ITCH$I

OyAyT 3aBHCETh OT MOKYIAaeMbIX KOJMYECTB IIEPBOI'0 U BTOPOTo OJara.
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I'papux wa puc. 2.2
WTIOCTPUPYET Ty
JBOUCTBEHHYIO npobaemy
MHUHHUMM3ALUN pacxonos. B sron
3a/laye  MOTpPeOUTENb  JKelaer

JIOCTHYb BIIOJHE OMpPEACIEHHOTO

ypoBHst monesnoctn — U,. U

3TOT YPOBEHb MOJIE3HOCTH

> BBICTYIIACT B JaHHOM 3ajJadye Kak

orpanudeHue. Tpu OrOJKETHBIC

Puc. 2.2.

aunun Ej, Ex u E3 mokaseiBaror
TPY BO3MOKHBIX YPOBHsS PacxoJ0B MOTpeOuTeNs Ha MoKynky ToBapoB 1 m 2. MoxHO
CKasaTb, 4YTO B OJTOW 3ajgade IMOTPEOMTENIb «HE OYEHb CHIBHO CTECHEH B JCHEKHBIX

cpeacTBaxy. B IMPUHIMUIIC, OH MOXKET JOCTUYDb U 0oJiee BBICOKOIO YPOBHA IMOJIC3HOCTHU, HO HE

X0YeT — €ro WHTEPEeCyeT BIOJIHE ONpPEeACHEHHBI ypoBeHb moiesHoctn - U,. Kak
norpedureno goctuub ypoBHs U, ¢ MUHUManbHbIME 3aTparaMu? SICHO, 4TO ypOBEHB
pacxonos Ej cmumkom man, uro6sr moctuus U,, crenoBatenbHO, OH HE MOJKET PEIIHTH

JBOMCTBEeHHYIO mpobiemy. C pacxomamu, 3amaHHbIMH ypoBHeM Ez, motpeOutens serko
nocruraer ypoBus nonessoctd U, (mmbo B touke B, nmuGo B Touke C), ommako 3xech
PacXo/ibl MOTPEOUTENS HE ABJISAIOTCS MUHUMAIbHBIME. YpoBeHb pacxoaoB Ez nocrarouen mis

TOTO, 9TOOBI AOCTHUYb YPOBHS IOJIC3HOCTHU U2 , 1 IpU 5TOM OH ABJIICTCSA MUHHUMAJIbHBIM, TaK

kak ymHUs Ea kacaercs kpuBoit Gespasmmumst U,, a He mepecekaer e. DakTHuecKu

* *
peleHreM IBOMCTBEHHON MpobIeMbl OyeT MOKYIKa TOBApHOTO Habopa ()C1 » X, ) , KOTOpBII
COOTBETCTBYET TOYKE KacaHMs JIMHUHM PACXOIO0B KPHUBOH Oe3pas3nuuus, COOTBETCTBYIOIICH
TpeGyemomy ypoBHio monessoctd U, . Kax u3BecTHO U3 mpeapiayuiero maparpada, B 3Toi

TOYKC BBIIIOJHACTCA YCIOBUC PAaBCHCTBA HpGI[CJ'II:HOﬁ HOPMBI 3aMCHICHUSA O6paTHOMy

COOTHOIICHUIO IICH:

(2.13) MRS = _ax, _p

dx, p,
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DopMmanu3anus _ npodJeMbl  MUHUMHM3AIMH _ PACX0J10B __ morpedurenas. I[lpu

MOCTPOCHUHU JAHHOW MOJENU MCIONB3YIOTCS MPAKTUYECKH T€ K€ CaMble MPEINOCHUIKH, YTO U
B 3a/a4e MAaKCHMM3ALUU IIOJIE3HOCTH TMPH 33JaHHOM OIOJUKETHOM OTlpaHUYCHUH.
[Ipennonaraercsi, YTO OTHOIIEHME MpPEANOYTEHUs: 0O0JIajaeT CBOMCTBAMH CpPaBHUMOCTH,
TPaH3UTUBHOCTH, pEe(IEKCUBHOCTH, HEMPEPHIBHOCTH, CTPOTOMl MOHOTOHHOCTH M CTPOTO
BBIMYKJIOCTH. [lpencraBnsromas 3TO OTHOILIEHUE TMPEANOYTEeHUs (YHKIHS MOJIE3HOCTH
SBIISIETCS HEMPEPBIBHOM, BO3pAcTaloIIe, CTPOro KBa3U-BOTHYTOM u nuddepeHmpyemoii Bo

BCEX TOYKaAx. BIOIDKGTHOC MHOXKCCTBO ABJIAICTCA OI'PaHUYCHHBIM, 3aMKHYTbBIM, HCIIYCTBIM U
BBIMYKJIBIM. IlycTb TpeGyembiii ypoBenb monesnoctu U (X,,...,X,) = U>U (0.,...,0)=0.
[lycTh Hamla 3aja4a MMeeT pelleHHe B BUIE «BHYTPEHHET0» MHHMMYMa, NPH KOTOPOM
NOTpeOUTENs MOKYMAeT TONLKO MOJIOXKHUTENbHIE, a HE HyJNeBble KONMYECTBA BCEX ONar us

TOBapHOro Habopa, To ects X, >0 Vi.

[IpobneMa MHMHMMHU3ALUKM PAaCcXOJ0B NpU 3amaHHOM ypoBHe monesHoctd U umeer

CIENYIOLINNA BUL:

min (p,x, + p,X, +...+ p,X,) npu ycioeuu, 4mo
1 Xn

X

,,,,,

U(x,yx,)=U

OueBHIHO, YTO 3Ta 3a/la4a aHAJOrMYHA MEPBUYHOM IpoOieMe MaKCHUMHU3aLUH IOJE3HOCTH,
HO 1eJeBble (YHKIMM M OrPAaHUYCHHsS Y OSTHUX [IBOMCTBEHHBIX MPOOJIEM «MEHSIOTCA
MecTaMu». 34eCh MBI CHOBAa MMEEM JI€JI0 C 3aJadyell Ha YCJIOBHBIM dKcTpeMyM. [loatomy

BeITIMIIIEM GyHKIHIO Jlarpanxa:
(2.15) L=p x+p,-x,+..+p, -x, —l-(U(xl,...,xn)—ﬁ)

HeoGxoauMpiM yciioBHEM (WJIM YCJIOBHEM MEPBOTO MOpPsIKAa) MUHMMyMa 3TOW (DyHKIMH

ABJISICTCS PABCHCTBO HYJIIO BCCX €€ JaCTHBIX MMPOU3BOAHLBIX!

oL oU(x,,...,

(2.16) ( O _ .00
ox, ox,
8—L=p2 _/1.8U(x1,...,xn) 0
ox, ox,

{ .
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oL 0U(xy,...,X,)

—=p —A =0
ox,, ox,
oL —
—=U-U(x,...,x,)=0
oA
HamomuuM, 910 B JaHHON CHCTEME YPAaBHEHHH P, ,..., pn,U = const . PemnB 3Ty cucremy

*

* b3
YpaBHCHHM, MBI HaWACM 3HAYCHHA xl ,xz,...,x KOTOPBIC SABJIAIOTCA OITHUMAJIbHBIMHA

n?’

KOJIMYECTBAMH KaXA0ro Hns3 6.]'[8.1", TO €CTh TaAKMMHU KOJIUYCCTBAMHU, KOTOPbBIC MUHHUMU3HUPYIOT

pacxo/pl MOTPeOUTENSI Ha IOKYITKY TOBAPHOTO HabOpa, JOCTABISIFOLICTO EMY ITOJIC3HOCTh U.
Pasymeercss ycioBHe TEpBOrO MOpsAKA SBISIETCS JIMIIb HEOOXOAWMBIM, HO HE
JIOCTATOYHBIM YCJIOBHEM MHHUMyMa OGyHKIHMH. OIHAKO MPU HAIMYHAM IPEANOCHUIKA O
CTPOTOW BBIMYKIOCTH OTHOIICHHS MPEAMOYTEHUSI YCIOBHE IEPBOrO IMOPSIKA MO3BOJISIET
OIPE/ICTUTh MUHUMYM, & HE MAKCUMYM (DyHKI[HH.
Jlsast TOro, 4TOObI 1aTh SKOHOMHYECKYI0 MHTEPIPETAIHIO YCIOBHIO TIEPBOTO MOPSIIKA,
Bepuémces k cucteme (2.16). Tpoussens HecnokHbIE MPeoOpa3oBaHusl (aHATOTHYHBIE TEM,

YTO OBLIU B MpebIayIIeM naparpade) nepBbiX ABYX ypaBHEHHH, MOITy4aeM:

p _oUjox, _ MU, _ MRS,
p, oU/ox, MU,

OcymiecTBisisi MoA0OHBIE IMpeoOpa3oBaHMs Ul KaXAOH Mapbl ypaBHEHHMH, MOJIydaeM B

(2.17)

oOuieM BHJE YCIOBUE MHHHMHU3ALMU PACXOJOB MOTPEOUTENS MpHU 3aJaHHOM YpOBHE

ITOJIC3HOCTH:

p; oU/ox, _ MRS

(2:18) p, oU/x, 7

Takum 00pazoMm, B TOYKE ONTUMAJIBHOTO BBHIOOpA MpeAeibHAs HOpPMa 3aMEIEHHs OJHOTO
Onara ApyruM JOJDKHA ObITH paBHA COOTHOILIGHUIO IIEH 3TUX IBYX OJar.

DYHKINH KOMIIEHCHPOBAHHOIO cHlpoca morpedutensi. [Ipu mocTpoeHrH MoIenu

MUHUMH3ALUU PACXOJ0B MBI HCXOAMM U3 MPEANOCBHUIKM, YTO LIEHbI Ojar u TpeOyemblil
YPOBEHb IOJE3HOCTHU SIBISIOTCS MOCTOSHHBIMHM BelMYMHAMU. OHAKO C TEYEHUEM BPEMEHU
LEHbl Ha pBIHKE pPACTYT WU MaJal0T, KEJIAEMbId YPOBEHb IOJE3HOCTU TAaKKE MOMKET
W3MEHUTHCS. B 3aBUCHMOCTH OT 3TOTO OyJET MEHATHCS W KOJIMYECTBO KaXJA0ro u3 Oiar,
KOTOpbIE MOTPEOUTENH MOKYIaeT Ha pbhlHKE. [103TOMY eciu BbI permTe CUCTEMY ypaBHEHUMN

(2.16) B oOmem Buae (He NPHUNUCHIBAas IIEHAM W TPeOYEMOMY YPOBHIO IIOJE3HOCTH
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KOHKPETHBIC YHUCJIOBBIC 3H3‘I€HI/I$I), TO OIITHMAJIbHBIC KOJIMYECTBA KaXXI0T'O Onara opeacCTanyT

Kak (1)yHKI_II/II/I OT IOCH U XKCJIaEMOIo HOTpe6I/ITeJ'I€M YPOBHA ITOJIC3BHOCTHU:

x: = hl(plapza---apnaﬁ)

x; = hz(p19p29---9pnaU)
(2.19) i

\ x: = hn(plapza'“apnaﬁ)

Ot QyHKIMHA ABIAIOTCA QYHKIMSAMH cripoca Ha Omara /,..., M, Tak Kak OTPaXaroT
3aBUCHMOCTh MEXIy KOJMYECTBOM OJar, CIpalMBaeMbIX IOTpeOHTENeM Ha pBIHKE, U
OpyrumMu ¢dakTopamMy. 3aMETHUM, OJHAKO, YTO B OTIMYHE OT (PYHKIMH cIIpoca, MOy4YEeHHBIX
OpU pEIIeHUH 3aJa4d MaKCHUMHU3alUU IOJIE3HOCTH, KOTJa KOJIMYECTBO CIIPALIMBACMBIX
TOBAPOB 3aBHUCEJIO OT IIEH U OT J0X0/a, PYHKIUH CIIPOCa, OTYYCHHBIC MTPH PEIICHUH 3a/1a4H
MHHUMH3ALUN PACXOJI0B, OTPAKAIOT 3aBUCHMOCTh KOJIMYECTBA CIIPALIMBAEMBIX TOBAPOB OT
IICH Ha 3TH TOBapbl, a TaKKe OT HEKOTOPOro (PMKCHPOBAHHOTO YPOBHS IOJIE3HOCTH, HA
KOTOPOM JIOJDKEH OCTaBaThCS MOTPEOUTENb, MOTPEOsAs TOT Win UHOM Habop Onar. [Touemy
3TOT CHOPOC HA3bIBAECTCS KOMIICHCHPOBAHHBIM, MBI y3HaeM TIO3Ke. XHUKCHAHCKHM OH
Ha3bIBACTCs B YECTh 3HAMEHUTOr0 SKOHOMHCTA J[>koHa XHKca.

BakHpIM  CcBOIiCTBOM  (YHKIMI KOMIEHCHPOBAHHOTO  CIpOca  SBISETCS  HMX

OIHOPOJHOCTDb Hy.]ICBOfI CTCIICHU OTHOCUTCIIBHO LICH:

h(a-py.a-p,,U)=a’ -h(p,...p,,U)=h(p...p,,U)

(2.20) -
h(a-p,...,a-p,,U) =a’ h,(P1sees D, U) =0, (Dyyeees P, U)

Vpl,...,pn,ﬁ >0 u V yucra a >0
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OTO CBOMCTBO O3Ha4vacT, 4TO €CJIM IECHBI BCEX Onar U3MEHSITCA B O pas3, TO BEJIMYHMHA
KOMIICHCUPOBAHHOT'O CIIpOCa HOTpe6I/ITeJ'I$I OCTaHCTCA Hpe)KHeﬁ Iopu TOM XK€ CaMOM

TpeOyeMoM ypoBHE TMoJie3HOCTH. OMHAKO KOMIICHCHPOBAHHBINA CHPOC OyJeT 3aBUCETh OT

BBIOPAHHOTO HaMU YPOBHS TIOJIE3HOCTH U: ecnn MOTpeOUTENh XO4YeT J0CTUYL Oosee

BBICOKOT'O YPOBHSI MTOJIE3HOCTH, TO OH JOJDKEH MOTPeOIIATh U O0JIblee KOJTMYecTBO OJar.
[TpopeMoHCTpHUpPYEM OIHOPOJHOCTH HYJIEBOH CTENEHHM OTHOCHUTEIBHO IEH JaHHBIX

GYHKIMH U ciydast AByX OJiar, MCHOJB3Ysl TpapruecKoe penieHue 3aJadud MAHUMH3AIHN

pacxomoB. Paccmorpum puc. 2.2. Ha rpaduke BHIHO, YTO NPU HEPBOHAYAIBHBIX I[EHAX

(p,»p,) n TpeOyemoM yposHe monesHoctd U, Ham mnOTpeOHTENs BBIOMpacT HabOp
B3 &
(x,,x,). Iycrs Temepb LeHbI 06OMX Onar yBeanuwianch B ¢ pas. OT 3TOro HakJIoH

a-p_ P
a-p, P,

u3MeHuscs. ClieJoBaTenbHO, HE U3MEHWICS U OMTUMAJIbHBIA HAOOP MOTPEOUTEIS.

OIOPKETHOM JINHUU HE U3MEHUTCS: . TpeOyeMmblii ypOoBEHb MOJE3HOCTU TOXKE HE

dOyHknusa pacxoaoB morpedurtens. Ecnu m3meHuTcs neHa Ha Jroboe w3 Onar B
MOTPeOUTETLCKOM HAOOpe, WM €CIU IEJbI0 TMOTPEOUTENss CTaHET JPYrol ypOBEHb
HOJIE3HOCTH, TOTJa CTaHET ONTHMAJIbHBIM U JIPyroil TOBapHBI HaOop. DTa 3aBUCHMOCTb

MOKET OBITh Mpe/ICTaBIeHa KaK (YHKINS PACX0A0B OTPEOUTES:
E =p-x +.+p -x =p - -h(p,..p, U)+
(2.21) +.+p, k(P p,,U)=ED p,,U)

npu p; >0, 20e i =1,...,n, npu U > U (0,...,0).

& sk
3meck (X, ,...,X,) — pelleHHEe MPOOIEMBl MHHHMHU3ALMH PACXONOB IIPH 3aJaHHOM

yposHe nosessoctd. Takum oGpasoM, pyHKuus pacxoos norpedurens — E(p,,..., p,,U) —

IMOKa3bIBACT MUHUMAJIBbHBIEC JICHCKHBIC 3aTpaThbl, KOTOPBIC ONOJDKEH CHACIATDH HOTpGGI/ITCHB,
9TOOBI AO0CTUYb HCKOTOPOIO 3aJaHHOI'O YPOBHS IIOJIC3HOCTH IIPU OHpCILGHéHHBIX nEHax,
CJIOKMBIINXCA HA PBIHKE.

JIerko BUETH, 4TO (DYHKIIUS PACXOJIOB SIBJSETCS OJXHOPOIAHOM cTeneHn 1 mo reHam:
p—_— * %
(2.22 E(@-p,,..,a-p,,U)=a-p,-x, +..+a-p,-x, =a-E(p,,..,p
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Vpl,...,pn,ﬁ >0 u VYV uucna a > 0.

DT0 CBOMCTBO (PYHKIIMU PACXOJOB O3HAUAET, YTO yBEIMUYEHHUE IIEHBI KXKI0T0 U3 Ojar B
O pa3 noTpedyeT yBEIMYEHHUs YPOBHS MHUHHMAIBHBIX PAacXOJOB MOTPEOUTEN TOXE B X
pas.

IlpyuMep 111 CaAMOCTOSITEJIBLHOIO0 PACCMOTPEHHA. HpeI[HO‘{TeHI/ISI HCKOTOPOIro

notpebuTens onuckBatoTes Gpynkuue nonesnocrtu Ko66a-Ayrnaca: U (x),X,) = xla : xé_a ,

rne 0<a<1. Chopmynupyiite npobieMy MHHMMHU3ALMU PACXOAOB IOTPEOMTENS IPH

xemaemMoM yposHe mosiesHoctd U . BriBeauTe (YHKIMH KOMIIEHCHPOBAHHOTO CIpOCa U
(GYHKIIUIO PacX0oI0B 7Sl JaHHOTO MOTPEeOUTENs.

dopmajabHas B3aMMOCBS3hb MEKILY JIBOMCTBEHHLIMH poodJeMaMu

NOTPEeOUTETLCKOT0 BbI0opa. CpaBHUTE BBIBEICHHBIC (DYHKIIMH KOMIICHCHPOBAHHOTO CIIpOCa

C HEKOMIIGHCHpPOBaHHBIM cmpocoM i (yHkmuu Ko66a-/[yrmaca w3  mpeaplayIiero
naparpada. Jlerko BuaeTh, 4To B OOIIEM Cilydae OHU aOCONIOTHO Pa3iIHYHBI, XOTS YCIOBHS
MaKCHMHU3allMKM TOJE3HOCTH M MHUHUMU3ALMU PacxoloB uAeHTHUYHBL. Ho B omHOM ciyuae
ONTUMAIILHBIA HA0Op W3 TIEPBUYHOM 3a7adyll M ONTHUMaJbHBIA HabOp W3 3aaayd,
JIBOMCTBEHHOW K HEH, OyAyT HACHTHYHBI. DTO OYEHb BaXXHOE YTBEPKICHHE, KOTOPOE
MOHAMO0UTCS HaM TpH BbIBojAe YypaBHeHHS CIIyIIKOTO, MO3TOMY CGHOPMYIHPYEM €ro

opoOHO:
* * *
1. Bcmn x =(X,,...,X,) SBIAETCA ONTHMAIBHBIM I[OTPEOUTEIBCKUM HAabOPOM B
*
po6IeMe MaKCUMHU3aluK nojie3Hoctd npu poxoae [ >0, Torna X  sABIsAETCS ONTUMANBHBIM
HaboOpOM U B 3a7ade MMHUMM3ALMM PACXOJOB, ECIIH TpeOyeMblii ypOBEHb I0JIE3HOCTH €CTh
* *
U(x, ,...,x,) . Kpome TOro, MUHUMAIIbHBIA YPOBEHb PACXO/OB B JJAHHON 3a1a4e B TOYHOCTH
paBeH 10xoy notrpedurens — I — u3 mpoGIeMbl MAKCUMH3ALMH TI0JIE3HOCTH.
* * *
2. Bemn x =(X,,...,X,) SBIAETCA ONTHMAIBHBIM I[OTPEOUTEIBCKUM HAabOPOM B
e *
3a7a4e MUHAMM3AIME PAcXoJ0B Tpu Tpebyemom yposHe monesnoctu U > 0, Torma X
ABJIAETCS ONTUMANBHBIM HAGOpPOM M B IpoOJeMe MaKCHMHU3AlUH ITI0JIE3HOCTH, €CIH J0XOJ

* *
norpedurens [ = p; -x; +...+ p,, - x,,. Kpome T0ro, MakCuManbHbIi YPOBEHb IOJIC3HOCTH
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B 3TOH MpobiieMe B TOYHOCTH pPaBEH U - TpeOyeMOMy 3HAUYECHUIO TOJIE3HOCTH M3 3a7auu
MUHUMH3ALUU PACXOI0B.

W3 chopmynrpoBaHHOTO TOJIBKO YTO MPHUHILMIA ABOWCTBEHHOCTH MOYXHO MOJIYYUTh
HECKOJIbKO B@KHBIX TOXKIIECTB, PACKPBIBAIOUINX CBSI3b MEXKIY KOCBEHHOH (yHKIUEH
NOJIE3HOCTH U (DYyHKIMEW pacxoloB, a Takke MEXIY (QYHKUUSMH KOMIICHCUPOBAaHHOTO WU

HCKOMIICHCHPOBAHHOT'O CIIpOCa:

pisenp, >0, I>0 uU>0
(2.23) E(piseos 0 V(D1 Py D)) =1
(2.24) V(py,sp, E(pyoesp,, U)) =U
(2.25) d;(pis-0s 0D =h(prses P V(D1 s 1))

(2.26) 1(pisesp,,U)=d;(pyses s E(DLes .,y 0)).

§3. Ocobblie cnyyam onTuManbHOro Bbibopa norpeburens.

B mnepBom maparpade 3Toif rnaBel ObUIa TpPEACTaBICHAa OCHOBHAS TEOpPETHYECKas
MOJIENIb  ONTHUMAJBHOTO BBIOOpAa TMOTpeOWTENs, Jiexkam@as B OCHOBE (HOPMHPOBAHUS
WHIMBUAYAIBHOTO CIpoca. DTO — XOpoIlas W BeCbMa KOPPEKTHAs MOJENb, KOTOPYIO MBI
Oy/seM HEOIHOKPAaTHO HCIIOJIB30BATh B MPOIECCE M3YyUCHUS MHKPOIKOHOMHKH. OITHAKO, KaK
aro0asi MOzieNb, OHAa OYCHb a0CTPaKTHA, TaK Kak 0a3MpyeTcs Ha LENOM psie YIPOIIAOIINX
aHaJu3 MPEANoChUIOK. PeanbHas )KU3Hb ropa3fo CIOKHEE M pa3HooOpa3Hee TeOPEeTHYECKUX
mozenei. Ilostomy B maHHOM maparpade Mbel pacCMOTPUM HEKOTOpBIE OCOOBIE CIydau
OIITHMAJIBHOTO BBIOOpa MOTPEOUTENsI, KOTOPBIC OBUIM MCKITIOYEHBI M3 MPEABIIYIIET0 aHAIn3a
U3-32 HAJTMYUS OOJBIIOr0 KOJIMYECTBA KECTKUX MPEINOCHUIOK.

¥YrioBoe penieHue, WKW __IPaHMYHBIA __ MakcuMyMm. Kak npaBujio, 3ajayda

MaKCHMHU3ALUK TOJIE3HOCTH TpPHU 33JaHHOM OIOPKETHOM OTpaHUYEHUU HMEET pPEILIECHUE B
BUJIE «BHYTPEHHErO» MAaKCUMyMa, KOIJa MOTPEeOJSIOTCA MOJIOKUTEIbHbIE (HEHYJIEBbIE)
KolnuecTBa Bcex Onar. Ho B HEKOTOpBIX ciy4asX MpPeANOyYTeHHs] WHAMBHA TAKOBBI, 4YTO
MaKCHUMYM TIIOJIE3HOCTH JIOCTUTaeTCs MPHU HYJIEBOM MOTpeOieHuu omHoro w3 Onar. Eciwm,

HaIpUMep, Halll UHAUBU/ HE OYE€Hb CUJIBHO JIIOOUT raMOyprepsl, TO OH, BO3MOKHO, HE CTaHET
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TPATHUTh Ha MX MOKYIKY KaKyIO-JIM0O YacTh CBOETO JIOXO/a. ITa BO3MOXHOCTH MPE/ICTABICHA
rpadudecku Ha puc. 2.3.
37ech  MPEAINoNaraercs, 4ro

U U U WHAUBU]I TIOTPEOIISIET TOJIBKO PHIOHBIE

>
o

KOTJIETHI (ux KOJIMYECTBO
MOKa3bIBAaCTCSI Ha OCH aOCITUCC) H
ramOyprepbl (nx KOJIMYECTBO

OTKJIaAbIBACTCA Ha OCH Op,Z[I/IHaT).

[ambvoreps!

OOpatuTe BHHUMaHuE, 4YTO KpUBbBIE
Oe3paznuuusi Ha puc. 2.3 SBISAIOTCS
JOBOJIGHO KpYThIMH. MX KpyTu3Ha

JI€MOHCTPUPYET NPEINOUYTEHUS

HOTpe6I/ITCJ'I$I OTHOCHTCIIBHO ABYX

{( ® b paccmaTtpuBaeMbix Omar. O4eBHIIHO,
PbI6HBIE KOT/IETHI ! X1

YTO HAIl HUHAWUBUL J'IIO6I/IT pI>I6HI)Ie

Puc. 2.3 KOTJIETBI ~ ropazno Oosblie, ueMm

ramMOyprepbl, Tak Kak paad OJHOW JOIMOJIHUTENBHON KOTIETHl OH TOTOB IOXKEPTBOBATh
HECKOJIbKUMH ramOyprepamu. JIuHus OIOKETHOrO OrpaHMYeHHMs B JaHHOM Ciydae,
HAIpPOTHUB, SIBISIETCS TOJOTOH. DTO O3HAYaeT, YTO PHIOHBIE KOTJIETHl B JaHHBI MOMEHT
BPEMEHHU CTOAT JemeBiie, yeM raMOyprepsl. [IoHATHO, YTO B TaKOW CHUTYaIlMH PAIIMOHATIBHBIN
noTpeduTens BOOOIIEe HE CTaHET MOKyHaThb raMOyprepsl: OHU M MEHee MPEeANOYTUTETbHBI,
YeM PBIOHbIE KOTJIETHI, M JOPOXKE MOCTIEeTHUX.
o o & *

Dra curyauust M300pakeHa Ha puc. 2.3: ONTHMAIbHBIA TOBapHbIH HaGop (X, ,X,)

HaXOIUTCSI HA TpaHMIE TMOTPEOUTENLCKOr0  MHOXecTBa. (DYHKUUSA  IOJIE3HOCTH
* & o

makcumusupyerct B touke M, rme x =(x,,0). B oroif Touke ramGyprepsl He
noTpeOIIAroTess BOOOIIe, Tak Kak Jr00as TOUKa JIMHUU OIOKETHOTO OTPaHUYEHUS, B KOTOPOH
OKYIAeTCs  TOJIOXKHUTENIbHOE KoimdectBo rambyprepos (x, > 0), mact morpebureno
MCHBIIIYIO MOJIe3HOCTh, 4eM Touka M. 3amersTe, uto B Touke M nuHHSA OrOIKETHOTO

OrpaHHYCHHUSI He 00s3aTeIbHO KacaeTest KpuBoit 6e3pasmuanst U . Ha puc. 2.3 B 910t TouKe

Oro/KETHAs JIMHUSI OKa3bIBaeTCsl OoJsiee Mmojoroi, yeM KpuBas Oe3pasznuuusi. CienoBaTenbHo,
B JIaHHOI CHUTyalluH B TOYKE ONTUMYMa COOTHOIIEHHUE LIEH JBYX OJiar OKa3bIBa€TCsl MEHBIIIE,

YCM NpcaciibHaAd HOpMaA 3aMCIICHHUA BTOPOT'O TOBapa NCPBbIM:
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(2.27) & < MRS2—>1 (xl*ax;)
P>

B npoTHBONONOXKHOCTE CIy4ald ¢ BHYTPECHHMM MAaKCUMYMOM, HEPABEHCTBO MEXAY
MRS u cooTHOmIEHHEM IIEH MOKET BO3HHKATh MPH YIJIOBOM PEIICHHWH, MOTOMY 9YTO
JanpHeee yBeJInyeHue MoTpedieHus MmepBoro Osara 3a CYET COKpAIlEHUs KOJIMYECTBA
BTOpOro Oyara y>xe HeBO3MOkHO. [Ipyu maHHOM HakjoHEe OIOHKETHOW JIMHUU «BHYTPEHHUI

MaKCHUMYM JOCTHUIA€TCsl TOJIKO IPU OTPULIATEIbHOM KoyndecTBe ramOyprepos (x, < 0), uto

BIIOJIHE JIOTHYHO C TOYKHU 3PEHHUS MaTeMaTHKH, OJHAKO HE MMEET HKOHOMHUYECKOTO CMBICTA.
Ecnmu 061 TaMOyprepsl pe3Ko IMojenieBeny, OJpKeTHast JIMHUS cTajna Obl Kpyde, W TOTAA,
BO3MOJKHO, TIOTPEOUTENIh Hadal Obl MOKymaTth u ramOyprepel. Ho 3To yxke cranmapTHas
3a/laya Ha «BHYTPEHHUI» MaKCUMYM. XOTsI YTJIOBBIE PEIICHUs HEe OYIyT COCTABIATH MPEAMET
OCHOBHOT'O aHallu3a B HallleM Kypce, HaM TE€M HE MeEHee CIel0BaJio Obl NOMHHUTH O
BO3MOXHOCTH TTOSIBIICHHSI TAKUX PEIICHHIA.

A0COJIOTHO B3auMo3aMeHsieMble 0J1ara (coBeplieHHbIe CYOCTHTYThI).

CoBepiieHHbIe CyOCTUTYTBI — 3TO Onara, KOTOpbIE CIyXaT MAJs yIOBJIETBOPEHHS
OJIMHAKOBBIX MOTPEOHOCTEW, TaK YTO MOTPEOUTENI0 abCOMIOTHO BCE PaBHO, KAaKOW M3 3THX
TOBApPOB IMOTPEOIATh M OHM JIETKO 3aMEHSIIOT JIpyr npyra B morpebinenuu. [IpeamoureHus

MOTpeOUTENS B OTHOIIEHNUU JBYX TaKUX OJIar OMUCHIBAIOTCS (yHKIIUEH MTOJIE3HOCTH:
(2.28) U(x,x,)=a-x,+b-x,, 20e a>0,u b>0; a,b=const

IMTockonbky ToBaper 1 u 2
X2

abCOJIFOTHO B3aMMO3aMEHSEMbI B
HOTPEOJICHUH, TO ECTECTBEHHO

U3MEPSATH MOJIE3HOCTh OT O0ILEro

KpuBbIE 6E3pA3ININS YUCIa 3TUX TOBApPOB, 3HAYUT MBI
UMeeM aJAUTUBHYIO (YHKIUIO
moie3Hoctu.  IlokaxeM, 4TO
KpUBbIE Oe€3pa3iuyusi B OSTOM

cirydae OoyayT PSMBIMH

JIMHUAMMU.

Puc. 2.4.
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(2.29) a-x,+b-x, =const

const a
(230) x,=—"_%.x,
b b
a a
rne——ztgﬂ —=1Iga.
b b
a
[IpenenpHas HOpMa 3aMeIICHUS MRS = —, 3nauur, MRS 3xech He yObIBaeT, a

SIBJISIETCS IIOCTOSIHHOM BEJIMYUHOM, OTPaXKaroLEl MPONOPLHIO, B KOTOPOM OJMH TOBAp MOKET
ObITh 3aMeHEH ApyruM. Ha puc. 2.4 npencraBiieHa KapTa KPUBBIX 0e3pa3iindus IJIsl TOBAPOB

— COBEPIIICHHBIX CYOCTHTYTOB.
[ycrs, Hanpumep, (yHkuus nomnessoctn umeer sux: U(x,x,)=2x +X,. Dro

03HAYaeT, YTO HAIIeMy WHIWBHIY aO0COJIOTHO BCE PaBHO, MOTPEOUTH JBE CAMHMIIBI BTOPOTO

OJylara Wiy OJJHy €IMHUILY TIepBoro Oiyara. J[eHcTBUTENbHO,
x, a 2
ga=—=—=—=2=x,=2-x,.
x, b 1
Taxkum o0pazom, MOTpeOUTENs OAHY €IMHHUILY NEPBOTO Oyiara OOMEHSIET TOJIBKO Ha JBE
eauHuIBl BTOporo Onara. CienoBarenbHO, IEpBOE OJaro sIBISETCS NI HEro B 2 pasza Oosee
[IEHHBIM, Ye€M BTOpoe Oyiaro. B 3TOM COCTOMUT 3KOHOMHYECKHI CMBICT KOA(D(PHUIIMEHTOR B
JAHHOM (DYHKIIMU TMOJIC3HOCTU: OHM IMOKA3bIBAIOT MPEANOYTEHHS TOTPEOUTENS] OTHOCUTEIILHO
Onar u3 TOBapHOTO Habopa.
[TpuBeném HECKOIBKO MPUMEPOB a0CONIOTHO B3aUMO3aMEHSIEMBIX B TIOTpeOIeHUH Oar.
Jnst HekoTopeIx mroael 3To MoryT Owbith Koka-xoma u Ilencu-kona, xkoHderbr «Murika
KOCOJIaIbIii» 1 « MHIIKa Ha ceBepe», aBToMoOmN «BosibBo» u «ToiioTay, IkuHCH «Levisy u
«Wrangler».
3amadya MaKCUMH3ALUHU TIOJIE3HOCTH JJISl CITydasi COBEPUICHHBIX CYOCTUTYTOB BBITJISIIAT
CJIEIYIOIIUM 00pa3oM:
max U (x;,x,) =max (a-x, +b-x,) npu ycnosuu, umo
(2_31) X15X2 X15%
Pt pyxy =1
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K coxanenuto, naHHas 3ajaya He MOXET OBITh pellleHa CTaHAAPTHBIM CHOCOOOM,
orucanubiM B §1. 371eCh HE BBIMOIHAETCS MPEANIOCHUIKA O CTPOTOM BBIMYKIOCTH OTHOILICHHUS
NPEINOUTEHUs, KpPHUBBIE Oe3pa3inuuusi SBISIOTCA MPSAMBIMU JTHUHHUSAMH U, CIEI0BaTENIbHO,
npenenbHasi HopMa 3aMellleHus He yObIBaeT Mo Mepe ABMKEHUS BAOJIb KPUBOUM Oe3pa3inuuusi,
a SIBJIICTCS MOCTOSTHHOM BEJIMYMHON, PAaBHOM TAaHT€HCY yTJia HAaKJIOHA KPUBBIX Oe3paznuuus. B
o0uieM ciayyae HaKJIOH OOKETHOM JIMHUM MOKET HE COBMAJaTh C HAKIOHOM JIMHUU YPOBHS
IIOJIE3HOCTH, KaK IMOKa3aHoO Ha puc.2.5, 4To mpuBENET HAC K YIJIOBOMY PEIICHHIO, KOT/A
OyleT MOKymarbCsi TOJNbKO oaHO w3 Omar. Ha puc. 2.5 sro mepsoe 6maro, Ha xoropoe

noTpeOuTeNs U TPATUT BECh CBOU

P | x

moxomn: X, =—; X, =0. Ecnu
X2 P
COOTHOILICHHE IIEH Ha pPBIHKE
W3MEHUTCS, U JIMHUA OI0JKETHOTO
OrpaHMYeHUs  cTaHeT  Oonee
KpyTOii, TO, BO3MOXHO,
MOTPEOUTENh TMEPEKIIOYNTCS Ha
notpebieHne  BTOporo  Osara,

MepecTaB MOKYIAaTh IIEPBOE.

31ech npeJiaraeTcs

aBTOPCKOe  pELIEHUE  3aJayu

>y

MOTPEOUTENLCKOTO  BBHIOOpA IS

I
P
Puc. 2.5. : cirydJast COBEPIIICHHBIX

CyOCTUTYTOB, KOTOpOE€ HE MPHUBOAMTCA B JPYrMX Y4yeOHUKaX IO MHUKPOIKOHOMHMKE.

Bo3MoskHO, BaM yaacTcst HAUTH 0oJiee MPOCTOE M AJIETAHTHOE PELICHNE TaHHON 3a1a4H.

W3 ypaBHeHMs OIOJUKETHOrO OrPaHMYEHMs BHIPA3MM X, 4Ye€pe3 X, M IMOJCTABHM 3TO

BbIpaXXEHHE B (DYHKIIMIO MOJIE3HOCTH:

1
(2.32) x-——-LL.y

P D3

U=a-x1+b-(i—ﬂ-x1):

(2.33) Py P>

:(a—b.ﬂ)xl+b.i
P> 25)
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Hccnenyem naHHyro (QyHKIMIO, YUUTBIBasi OTPAaHUYEHHYIO 00JIacTh 3HaYEHUH, KOTOPbIE

MOKCT IPUHUMAThH xl .

)

Uz(%—ﬂ)-b-xl p. L
P P

(2.34) < ’ ’
1

x €l 0;—
\ )41

3neck pynkius nonessoctd U 3aBUCHT TOJBKO OT X, ¥ oHa yuHelHa. CienoBaTesbHo,

a
a) ecnu — > &, torma U(X;) — Bospactaiomas (yHKUuS ¥ €€ MakCUMyM
P>
* *
JOCTUraeTCst PU HaubOIbIIIEM 3HAYCHHUH X, , TO ecTh Ipu X; = — . Toraa x, = 0.
Pi
a _p .
6) ecin — < —, Torma U(x,) — yObiBaromas QyHKIUs 1 €& Haubosbluee 3HAYCHHE
P
* * [
OyIeT JoCTHraThCsl IIPH HAUMEHbIIeM 3HaueHnn X, = X, =0, x, = —.
P,
a . R 1
B) €CIIH _:ﬂ, torga U He 3aBucur ot X, => x, €| 0;— |, x, €| 0;—|.
P> P P>

Wtak, pyHKIMS HEKOMIIEHCUPOBAHHOTO CIpoca Ha ToBap 1 MOXkeT ObITh MpejcTaBieHa

CIIeTyIOIINM 00pazoMm:

i
X =—, ecu ash
P b p,
* 1 a P1
(2.35) | x €|0—| ecm —=+L
P b p,
xl*zO, ecnu &< PL
\ b p,
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P

DTOT BBIBOJ COTIACYETCS C MPUHLMIOM yrioBoro pemenus: ecmu MRS >-— (a B

P

a
nameMm ciayuae MRS = g), TO TOTPEOUTENH OYIET MOTPEOIIATH TOJIBKO MEPBOE OJ1aro.

A AO0COJIOTHO
X2

B3aMMOJI0NOJHSAEMbIE

oJara (coBeplIeHHbIE

KOMILIEMEHTbI). DTO TaKHe

a
///HaKJ'IOH nyya= z=tg(a)
TOBapbl, KOTOpbIE BCEraa

MOTPEOIAIOTCS BMECTE
Us HEKOTOPbIM HWHAMBUIOM U
U, Bcerga B (DMKCHPOBAHHOM
nponopuuu. B peanbHOU
Uz KHU3HM IPUMEpPaMU  TaKHUX

OJ1ar MOTYT CIIy>KHUTb IpaBast

»y

U JIeBas IepyaTKa, [IpaBblil U

Puc. 2.6.

JICBBIA OOTWHOK, TCHHUCHAs
paKkeTKa M TCHHHCHBIA Ms4. [[71s OTIAENbHBIX MOTpPEOUTENe 3TO — 4Yalh M caxap, kode u
MOJIOKO, JDKUH U TOHUK. BooOIue ciemyer mumMeTh B BHIY, YTO IPUHAJUIEKHOCTH Onar K
COBEPIICHHBIM KOMIUIEMEHTaM M COBEPIIEHHBIM CYOCTHTYTaM 3aBHCUT TOJILKO OT BKYCOB U
MPEIIMOYTEHUI TOTO WIIM MHOTO ToTpeduTens. [l Koro-To, HalpuMep, OTypIbl U TOMHIOPHI
ABJIIOTCSA B3aMMO3aMEHSIEMbIMU OJlaraMu, a KTO-TO MOTPeOIIIeT UX TOJILKO BMECTE B callaTe
KaK B3aUMOJIOTIOJHSIEMbIE TOBAPHI.
371ech HE BBINOJHAIOTCS MPEANOCBUIKM O CTPOrOM MOHOTOHHOCTH U CTPOro
BBIMYKJIOCTH OTHOIICHUS mpeArnodTeHus. OyHKIHUS MOJIe3HOCTH He AuddepeHnrpyeMa u He
BO3pacTaeT MpH YBEJIUYCHUN 3HAUEHUS TOJILKO OJHOM U3 nepeMeHHbIX. KpuBble 6e3paznuyus
(cM. puc. 2.6) nMErOT HEOOBIYHY0 KOH(UTYPALIHIO.
Taxoif BuA KpuBBIX Oe3pa3nuyusi O3HAYAET, YTO YBEIWYCHHE KOJIUYECTBA OIHOTO U3
Omar 0e3 COOTBETCTBYIOLIETO VYBEIMYEHHUS KOIWYECTBA JAPYyroro Ojara HE W3MEHUT
MOJIE3HOCTH 3TOro Habopa st moTpedutens. OTcrona MOHATHO, YTO HOPMa 3aMEHICHUS

OJIHOTO OJlara APyruM B 3TOM CiIydae paBHa HYyJIO:

Ax
(2.36) RS=-""2 = =0
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B mpunHImune, MOHO Tak)Ke CKaszaTh, YTO HOpMa 3aMEIICHHS OJHOro Oyiara Ipyrum

OECKOHEYHO BEJINKA:

Ry —_ A% Ax
(2.37) Ax, e NI
U=const 0
dx,
[Ipenenbnas Hopma samemenns MRS =0, tak kak — o =0 npu moaxone crpasa
Xy
dx,
(—— mpu moxoe ciieBa He CYIIECTBYET).
X

q)}/HKIII/Iﬂ MOJIC3HOCTH IJIs1 COBCPIICHHBIX KOMIIJIEMCHTORB 6y,[l€T HUMETh BUA:
(2.37) U(x,,x,)= mm{axl,bx2 }, 20e a,b >0, a,b=const

3HaK «min» O3HAayaeT, YTO YPOBEHb IOJE3HOCTH OIpPENENieTCs 3HAYCHUEM
HAMMEHBIIIETO U3 3JIEMEHTOB B (PUIYpHBIX CKOOKax. PaccMOTpUM Tpu BO3MOXKHBIX CITydasi.

Hycrs a-x, <b-x,, torna U(x,,x,)=a-x,.

B sToMm ciyuae konmuecTBO BTOporo 0jara okasbiBaeTcst U30bITOUHBIM. IlycTh TEneps

a-x, >b-x,, rorma U(x,,x,)=b-x,.

31ech UM30BITOYHBIM  OKa3bIBAaeTCs KOJMYECTBO mepBoro Osara. W, HakoHer,
npeanonoxuM, uro da-x, =b-x,, rtorma U(x,x,)=a-x, =b-x,. 3mecs TOBapsI
noTpedIIAIoTCs B HY KHbIX ponopuusax. Korga ato npoucxoaur,

a

X, _a
(2.38) b

DOT0 W eCTh TPONOPIHS, B KOTOPOW JIOJDKHBI IOTPEONSAThCS OJara, sBIISIOIIUAECS
COBEpUICHHBIMU KOMIUIEMEHTAMH. JKOHOMHYECKUH CMbICT KOA(h(UIMEHTOB B JaHHOUN
(GYHKIIUM TIOJIE3HOCTH B TOM M COCTOHT, YTO OHHU IMOKA3bIBAIOT IMPOIMOPLHIO MOTPEOICHUS

B3aUMOAOITIOJIHACMBIX O:ar.

ITycTs, HanpuMep, NOTPeOUTENDL BCEraa Ha OJHY YAIIKy Yast KIAAET JIBE JIOXKKH caxapa: X, —

9MCII0 YalleK was; X, — 4ucio soxek caxapa. Torma U(x,x,) = min{xl,%xz}, TO €CThb

321,[[8.‘-121 MakKCUMHU3alunu IIOJIC3HOCTH JIA Ciiydasl COBCPIICHHBIX KOMIUICMCHTOB

BBITJIAAUT CJICAYIOIIUM 06pa30M:
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max U (x;,%,) = max (min{ax;, bx, )
X1,X X1,X
(2.39) “° o
npu ycnosuu, umo Py Xy + Pyt Xy = 1
K coxanenuto, manHas 3aja4a HE MOXET OBITh pellieHa CTAaHIAPTHBIM CIIOCO0aM, OMTUCaHHBIM

B §1, Tak xak paccmarpuBaemast GYHKIHS TTOJIE3HOCTH sIBIsieTCs Heaupdepernupyemoit. EE
o sk &
rpaduyeckoe penieHre npeacTaBieHo Ha puc. 2.6. Onrumansheiil Habop (X, ,X,) Bcerna

6yﬂ€T HaxXOJUTHCA Ha JIYUC, BBIXOIAIICM U3 HavdJla KOOPJAWHAT oA YIJIOM, TAHI'CHC KOTOPOI'o

paBeH %, B TOW €ro TOYKE, IJIe ATOT JIyd MEPECeKAeTCs C JIMHUEH OI0/PKETHOTO OTPaHUYCHUSI.
Ha puc. 2.6 sto touka C. JlanHOe rpaduyeckoe pelIeHHe O3HAa4YaeT, 4YTO HMOTPEOHTEIH
MaKCUMHU3UPYCT MOJIC3HOCTH, IOJHOCTBIO paCXonys CBOH A0X04 Ha IOKYIIKY TOBAapHOI'O
Habopa, u moTpediser Oara B MpaBMIIbHON TPOTIOPLINH.

Opnnako rpaduyecKuii aHaIu3 HE IMO3BOJISICT BHIBECTH (PYHKIIMU CIPOCA MOTPEOUTEIS.
3nech mpemiaracTcsi aBTOPCKOE PEIeHHE 3a/layd IMOTPEOUTENBCKOTO BhIOOpa IS CiTydas
COBEPILEHHBIX KOMIUIEMEHTOB, KOTOpPO€ HE TPUBOIUTCS B JAPYTrUX Yy4eOHHMKAX IO
MHKpPOIKOHOMHUKE. BO3MOXKHO, BaM yJacTcsi HAWTH OoJiee MPOCTOE M DJICTAHTHOE PEIICHUE

NAHHOH 3aJ1a4H.
N3 ypaBHeHMs OIOJKETHOrO OrpaHMYEHHs BBIPa3MM X, 4epe3 X, M IMOJCTaBUM 3TO

BBIPAKCHUC B Q)YHKHI/IIO IIOJIC3HOCTH !

1 . 1
x2:——ﬂ-xl = U(x;)=min a-xl,b-(——ﬂ-xl)
P> P Py P
U A Teneps U 3aBHCHT TONBKO OT OXHOM
; p nepeMeHHO — X;. B ¢urypHeix cxoOkax
U=b'—-b"—Lx3
P P, NpEeACTaBICHbl  (aKTUYEeCKH JBa  TUIA
sapucumoctt U or x: U(x)=a-x,
U=axy
C 1 P
.............................. 5 U(xl)zb-——b-—-xl. O6e
P> P>
B 3aBUCHMOCTH JIMHEHHBIC M MPEICTABIICHBI
0 a > Ha puc. 2.7 B BHAC mOpsAMbIX. [Ipsmast
Xl Xl Xl o
Puc. 2.7 U = a-x, umeer nonoknuTenbHbIA HAKIOH
" - - -

(tga=a). Bropas 3aBUCHMOCTD

47



B P
OTpULaATCIIbHAA: tgﬁ =—0--—. I[JISI TOTO, YTOOBI OMpeaACIuTb MUHHUMAJIbBHOC 3HAYCHUC

P>
dyHKumMK, MBI cpaBHHBaeM jBa 3HadeHus U Ha kaxnoii u3 npsambix VX, . OueBHaHO, 4TO HA
*
unrepsaie X, € |0,x, ):
1
a- x <b-——b-ﬂ-x1 =>U(x)=a-x,
) 2)
£
a Ha uHTepBane X, € (x,,X;):
1

a- x >b-——b-ﬂ-x1:>U(xl):b-i—b-ﬂ-x1
P> P> P> P>

3
B Touke X, :

Ux)=a-x :b-i—b-ﬂ-xl
P> /%)

Uraxk, mbt onpegemm U (X,) kak MUHEMaNbHOE U3 ABYX HaOmoxaembix 3HadeHnii U
Vx,. Ha puc. 2.7 510 — XHPHO BBIJCICHHAs 4YacTh TIpapuka. A Temepb, YTOObI

MaKCUMHU3HMPOBaTh (PYHKIUIO IMOJIE3HOCTH, HY)KHO W3 MUHUMAIbHbIX 3Hauenud U waiitu

MakcuMaibHoe 3Hadenue. Ha rpapuke Bunuo, uto MakcumyM U (X,) Habmonaercs B TOUKe

*
C, TO CCTb ITIpH Xl . B 3T0#1 TOuke BBINOJIHSAETCS PaBCHCTBO:

* 1 x
a- x :b-——b-ﬂ-xl
P> P>

*
Pemms sTo YPAaBHCHUEC OTHOCHUTCIBHO xl , IIOJIYYUM (1)YHKHI/IIO HCKOMIICHCHUPOBAHHOT'O

crpoca noTpeduTens Ha nepBoe 6Jaro:
b
b-pi+a-p,

(2.40) 1

it Toro, 94TOOBI HAWTH (YHKIMIO HEKOMIICHCHPOBAHHOTO CIIpOca Ha BTOpoe OJaro,
sk
OJICTaBUM HaliICHHOE 3HaYeHHEe X; B ypaBHEHHE OOJKETHOM JIMHUM:
Xy =———
Py Dy b-pi+a-p,

ITocne HeCIOXXHBIX MPe0Opa3OBaHMIA MOTyYaeM:
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a-1l
b-p +a-p,

Jlerko BUICTb, YTO CIIPOC HOTpe6I/ITeJIH Ha KaXJ10€ U3 omnar IpsAMO 3aBUCUT OT JO0XOOa

(2.41) x> =

noTpeduTens ¥ 00paTHO — OT IICHBI JAHHOTO OJara. AHaJIOrMYHas 3aBUCUMOCTh Ha0JII0/1aach
u g ¢yHkuun nonesHoctH KoO6a-Jlyrmaca, w ansi COBEpIIEHHBIX CyOcTHUTYyTOB. B
paccMaTpuBaeMOM cllydae CIpoC MOTPEOUTENs Ha KaK0€e U3 OJar, KpoMe Toro, 00s3aTeIbHO
3aBUCHT M OT LIEHBI Apyroro Oiara, mpuyéM B 0OpaTHOM OTHOILICHMU: YeM Jopoxe ToBap 1,
TEM MEHBIIE CIPOC Ha TOBap 2. DTO CBSI3aHO C TEM, YTO COBEPIICHHBIC KOMILIEMCHTHI
NOTPeOIIAI0TCA TOIBKO BMECTE M HUKOT/Ia HE TIOTPEOISIOTCS TOPO3Hb.

Ilpumep A8 caMOCTOATEILHOTO paccMOTpeHus. BriBequTe KOCBEHHYIO (YHKITHIO

MOJIC3HOCTH IJId CiIy4das ABYX 6_]'[211", SABJIAIONINUXCA COBCPIICHHBIMHA KOMIIJICMCHTAMHU.
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