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N CXOIHBIE TPEIIOJIOMEHNA

AccopTuMeHT ToBapoB COBpPeMEHHOTo cylnepMmapkeTa cocTaBiaseT 10-15
ThICAY HauMeHOBaHWi. EskeqHeBHasA cTaTUCTUKA Mpojask B cylepMapke-
Te OaeT B pe3yibTaTe ciydaiiHblii BekTop u3 10—15 ThicAY 3aBUCUMBIX
KOMIIOHEHT, UMEIOMMNX CMbICI CYMM CTOMMOCTEH COOTBETCTBYIONUX TO-
BapoB, MPOJaHHbIX B cymnepMapkeTe 3a JeHb. ClokHaA CTPyKTypa 3aBu-
CUMOCTel U B3auMOJIeficTBUII KOMIOHEHT MOJOOHBIX CIy4dailiHbIX BEKTOPOB
npenacTaBisgeT coboii OCHOBHYIO TPYIHOCTh B aHaln3e U MOJAENMPOBaHUU
CTaTUCTUYECKUX CHCTEM MOTpebuTelbcKOTo BbiOopa. IIpuMeHeHune paspa-
60TaHHbBIX CIy4YaifHO — MHOECTBEHHbIX METOIOB M0O3BOJAET CYIIeCTBEHHO

YIOPOCTUTL aHal/lnag.

NcxoaHble npeanonoxkenuna. CtaTuctuueckue HabIIOIeHUs 3a MpoJarka-
MU TOBapoB B cyllepMapKeTax II0Ka3bIBalOT TPU OCHOBHbIE 0COOEHHOCTH

noTpebuTeNbCKOr0 BhIOOpA:

® CTOMMOCTH TOKYIOK JIIOObIX TOBApOB OT/ejleHbl OT HYJA HEKOTOPhIM
MHTepBajoM;

e 1000 TOBap He MOKYyNaeTcs ¢ BEpOATHOCTbIO, CTPOTo GoJbllel HYIIA;

e yacToTa 3jieMeHTapHbIX MOKYMOK 06paTHO MpPONopIMOHadbHA UX CTO-

NMOCTH.

Kpome sToro B paboTe nenaercd oblllee Mpeanojo;eHue, 4To TOBapHBI
PBIHOK U cly4alHbli MOTpebuTelb HaXOAATCA B COCTOAHUU CMAMUCMU-

YeCKr020 paBHOBECUA.

© 2002 E.E. lNonpenoxr
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HaHHble 0cO6EHHOCTHU MOTPebUTeNbCKOro BbibOpa MPUBOIAT K TPEM UC-
XOIHBIM TPEANONO#EeHUAM, MOJOEeHHbBIM B OCHOBY cmamucmu4eckol mo-

deau nompebumesbCcko20 6bl60pa:

e ru60coBCKadA cillyvyailHasg BeJW4YHHa
— MoOJleJib CTOMMOCTHU 3JeMeHTapHOU MOKYIKH,
a cymMMa ru00COBCKUX Cly4dyalHbIX BEIUYUH

— MOJeJ/Ib CTOMMOCTHU IIORYIIKH;

e ruO0COBCKUI Cly4yaliHbIA BEKTOP

— MoJlellb MOTpebuTelbCcKOro BhIGOPA;

e r160coBCKOEe c.nyqaf/’lHoe MHOMEeCTBO

— MOJIeJlb paBHOBECHOI'O cnyqaf/’IHoro HOTpeﬁl/ITeJIH.

MeToabl uccneaoBaHMA CTPYKTYp 3aBUCMMOCTEH U B3aUMOAEMCTBUI B CTa-
TUCTUYECKOW Moaenn notpebutenbckoro Bbi6opa. CTPyKTYypy 3aBHCHMOC-
Telt U B3auMOJeHCTBUII KOMIIOHEHT NPOU3BOJbLHOI0 r’MO66COBCKOr0 ciyydai-
HOT'O BEKTOpa MOHO pa3buTh Ha ABa YPOBHA. B cOOTBeTCTBUU C MpU-
HATBIMU MPEANOoJOo;KeHMAMU Ha INepBOM YPOBHE B KauecTBe CJy4aillHo-
MHOKeCcTBeHHOro 6a3uca ru60COBCKOr0 clydyallHOro BeKTopa MpejJjaraet-
CAl UCTI0JIb30BaTh r'MO0COBCKOE cllyyaliHOe MHOKeCTBO, KOTOpOoe OMUChIBaeT
NOJIHYIO CTPYKTYPY 3aBUCUMOCTEN U B3aUMOJEHCTBUN MeHAY CIy4daillHbI-
MU CcOOBITUAMU — MOKYNMKaMM TOBapoB, a HA BTOPOM ypPOBHE B KauecTBe
KOJIMUEeCTBEHHOU HAJCTPONKU YCJIOBHBIX paclpefejeHuli npeajaraeTca uc-
NoJIb30BaTh pacrpejelieHrue TMOOCOBCKUX CAyUYaliHbIX BEKTOPOB B MpeAIo-
JOKEeHUU He3aBUCUMOCTHU UX KOMIIOHEHT. T'akuM o6pa3oM, clo#HafA CTPYK-
Typa 3aBUCUMOCTEN W B3aUMOAEUCTBUII KOMIIOHEHT HMCXOOHOT0 rubGO6COB-
CKOro cjJyJyaiiHOro BeKTopa pa3fuBaeTcA Ha [Be: MepBasd yUYUThbIBaeT Bce
clydyalHO — MHOKeCTBEHHble 3aBUCUMOCTHU MeIy MOKYyNKaMu TMOJIMHO-
#KecTB TOBApOB, a BTOpas npeamnoJjaraeT KoJM4eCTBEHHYIO He3aBUCUMOCTD
CTOMMOCTE}l MOKYMOK (KOMIOHEHT MCXOJHOTO CIydaliHOro BeKTopa) mpu

VCJI0BHUH IIOKYIIKHU IIOOMHOMEeCTB TOBApoOB.
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['MBBCOBCKUN CJIYUYANHBLINA NMMOTPEBUTEJD

[lon co6bITUAMUM B CTAaTUCTUUECKOI cUcCTeMe TOTpPeGUTeIbCcKOTO BbIOOpa
MOHUMAIOTCA MOKYNKY (MPo/iasku) TeX WU MHBIX TOBapOB, 00palaloIUXCA
Ha paccMaTpuBaeMOM TOBapHOM pPbIHKE U 00pa3yoluX KOHEUYHOe MHOMeC-
TBO HauMeHoBaHUi1 ToBapoB. O6o3Hauenune X GyneT UCMONb30BaTbCA U A
MHOecTBa COObITUN — TOKYTNOK TOBapoB, U /IJiIi MHOMKeCTBa HauMeHOBa-
HUI COOTBETCTBYIOIUX TOBAapoB, obpamarmuxca Ha pbiHKke. CunTaeTcH,
yto ¢ € X — 3T0 coObITHe, 3aK/Ii0Ualonieecs B MOKYINKe TOBapa ¢ HauMe-
HOBaHUEM Z.

l'u66cosckum cayuatinvim nompebumenem Ha pbIHKE MHOMeCTBa TOBa-
poB X ¢ dynryueil cpeduell cmoumocmu MOAMHOecTB ToBapoB H(X), ¢
00pamuuvim yposHem cpednez2o doxoda (3 M C pacnpedeseHuem 8eposmHOC-
metl co6cmeenHbx 8KYco6 u npednoumenuil u(X ) Ha3bIBaeTCA TUOGCOBCKOE
ciaydyaiiHoe MHO#KeCcTBO coObITUil K ¢ GyHKIMeH cTaTUCTUUECKOU YHEpT U
H(X), c o6paTHoii cTaTUCcTUYeCKON TeMnepaTypoit U coGCTBEHHBIM pac-
npeneienueM u(X).

Tarkum o6pazom, ru66COBCKUI clyUdaillHbIi MOTpebuTeNb onpeneaaeTcs

nmoag MHOKeCTBOM coOpITUIl X paciipege/leHneM BepOHTHOCTeﬁI

p(X) = P(K = X) = exp{ ~ FH(X)}u(X), X 2%,

rie
Zi= Y exp{ - BH(X)}u(X)
Xe2X
— HOPMUPYIOUUN MHOMUTEND.

YTBepAeHue (3aKkanuBaHWe M nnaBneHue rMGGCOBCKOro cnyyaiHoro no-
Tpebutens). Ilycmvs K — 2ub6cosckuil cayuaiinwiil nompebumend HA PblH-
ke mosapos X c PyHryuell cpeduell cmoumocmu NOOMHONCECME MOBAPO8
H(X), oopamnvim cpednum yposHem doxoda [3 u eeposmuocmamu cobem-

seHHbLT 8rYcos U npednoumenull u(X). Tozda

u(X)/ug, X € Moy,
. ﬂ o
Jim p*(X)/u(X) =
0, uHaue,
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. 3 - X
lim p7(X) = u(X), X €27

3nech
Mo={X: H(X) =minH(Y)} C 2%,

—— COBOKYMHOCTh MOJAMHOMECTB TOBapOB, Ha KOTOpPbIX (QYHKUUA Cpejl-
Hell CTOMMOCTHU MpUHMMaeT MUHUMalbHOE 3HAUYeHUe (COBOKYNHOCMb M-
HUMAALHBLY NOMPeOUmenbCKUL KOP3UH), a

= . u(X)

XEM(]

— coOCTBeHHas BepOATHOCTb COBOKYIMHOCTH MUHUMAaJIbHbIX HOTPEOUTEb-
CKUX KOp3uH M.

CremcTBHe U3 TeopeMbl 3 MOKa3bIBaeT, UTO, KaKk U IAA TMGGCOBCKOrO
cIyJyallHOro MHO;KeCTBa MOMKHO TOBOPUTH O ~3aKaluBaHuUM’ U ' IjiaBie-
HUK” TUGOGCOBCKOTO CIy4aiHOrO MOTpebGHuTend. 3akaluBaHue (CHUMEHUE
CTATUCTUYECKON TemIepaTypbl F'MGGCOBCKOTO CIyUailHOTO MHOMeCTBa) B
PBIHOYHOM TEPMUHOJOTUHU O3HAYaeT CHUKeHNe CpeJHero Joxojaa ciaydaiHo-
ro notpebutels, a niaapieHue (MOBbINIEHUE CTATUCTUYECKON TeMmiepary-
pbl) O3HauUaeT MOBLINIEHUE ero cpelaHero noxona. IIpu cHUMEHUU cpeHero
Joxola IMOoTpeduTeNs, ero npeaeibHoe pacipeeieHre cocpeaoTOUYnBaeTCs
Ha MMHUMAalbHBIX MOTPEOUTENbCKUX KOp3MHaX (C MUHUMAabHOH cpenHei
CTOMMOCTBIO) ¥ CTAHOBUTCA Ha HUX NPOMOPIHMOHATBLHBIM BEpPOATHOCTAM
€ro BKYCOB U INpeANodyTeHU#, a Ipy NOBbIIIEHUU — HadyMHaeT COBIagaTh
¢ cOOCTBEHHBIMU BEPOATHOCTAMHU BKYCOB U IpeINnodYTeHuil ru66COBCKOro
CJIyJaiiHOTO MOTPeGUTeNA.

[logMHOMecTBa ¢ MUHUMAaAbHON cpelHeill CTOMMOCTbLIO IpeIcTaBlfAIOT
co00i COBOKYMHOCTh TMOJMHOKECTB TOBapOB MepPBOil HEOGXOAUMOCTH (MU-
HUMalbHBIX TOTPeOUTEeNbCKUX Kop3uH). CiyuaiiHbIii MOTpeGUTeNb, MpPU-
I Ha PbIHOK C BEpPOATHOCTHBIM paclipejielieHHeM CBOUX BKYCOB M IIpe[-
noutenuii u(X), crapaeTcA MPUBECTH €ro B COOTBETCTBHE CO CPeIHUMU
CTOMMOCTAMHU MOAMHOkecTB ToBapoB H (X)), cTpeMsAch Kak MO#HO MeHb-
Ile OTKJIOHUTLCA OT CBOEro COOGCTBEHHOTO paclpefelleHus, HO IpPU 3TOM
KaKk MOKHO OOJIbllle CHU3UTL CPEQHIOI0 CTOMMOCTDb MOKYNaeMOro UM IO[-

MHOMeCcTBa TOBAapoB. CTpeMHCb CHU3UTb CPEeJHIOI0 CTOMMOCTL KYIIJIEHHO-
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ro MOJMHOMKeCTBa TOBApOB, clyuyaliHblli mOTpebuTedb Kak OYATO MaKCU-
MU3UPYeT SHTPOMUIO CBOETO pachpejieieHus U MO3TOMY ero mnpeaeibHoe

pacnpepenenue umeeT rud6coBekuit Buj p(X) (mo teopeme 2).

['n66coBcKuU#l cayualiHblii NOTpebUTeNb OTIMYaeTCA OT KaxkAoro KOH-
KpeTHOro moTpebuTens TeM, YTO OH, KaK COBOKYMHOCTb BCe€X KOHKpET-
HbIX MoTpebuTeNeli, MOJHOCTHIO CTaTUCTUYECKU XapaKTepudyeT IaHHbBIM
TOBapHbIii pbIHOK. MeHAA mapamMeTpbl pbIHKAa MOMHO MOJEIMpPOBaTh IIO-
BeJleHe THUO6GCOBCKOTO ClyuaiiHOTO noTpebuTtensa. B oTauuune oT Kamiaoro
KOHKPETHOI'0 MoTpebuTeNsA, J0X01 KOTOPOro He MOABJacTeH PbIHKY, H0XOJ
ru66COBCKOr0 ciaydyaiHOro norpebuTens MoeT MEHAThLCA, HalpuMep, B

3aBUCHUMOCTHU OT CpedHUuX CTOUMOCTEN TOBapoOB Ha pPLIHKE.

[TPUMEHEHUE IBYXYPOBHEBOW CTPYKTYPhI
3ABUCHUMOCTEN 1 B3AUMOJEUCTBUN B AJITOPUTMAX
CTATUCTHUYECKO# OIIEHKU PACIIPEIEJEHUA
I'MBBCOBCKOTO CIYYAWMHOTO MOTPEBUTEJA

B cuny cnenaHHbIX Npenoo;KeHu B kauecTBe MoAea TM66COBCKOro Clly-
yailHOro norpedbuTedsa B paboTe paccMaTpuBaeTcAd T'MOOCOBCKUU cllyyvai-
HbIHi BeKTOp. KRitoueBoe cBoCTBO TMO6GCOBCKOIO ClydyaiiHOr0 BeKTopa 3a-
KJI0OYaeTcsA B TOM, YTO €ero KOMIIOHEHThI 00J1aal0oT TaKk Ha3blBaeMbIMU CJie-
NbIMU MHTEepBajlaMu, OTAEIAIIUMU UX HeHY/IeBble 3HaUeHUA OT HY/A. ITO
CBOMCTBO M0O3B0OJIAET MPUMEHUTh TeopeMy 3 0 pas3iioxKeHUu pacrnpeaeleHus
ru66COBCKOr0 cllydyailHOro BeKTopa 10 ciliy4yaliHO — MHO;KeCTBEeHHOMY Oa-
3ucy. Takum obpasom, pacnpejesieHre rud66COBCKOro ¢llyyaiiHOr0 BeKTopa
MOKHO MPEeNCTaBUTh B BUJe NBYXYPOBHEBOU CTPYKTYPbl 3aBUCUMOCTEN U
B3auMMOAEUCTBUI ero KOMIIOHEHT. JTO MO3BOJAET CYIIECTBEHHO YIIPOCTUTh
MeTO/Ibl CTaTUCTHUYECKOU OLlEHKHU pacnpeeleHusa ru60COBCKOro ciayvaiHo-
ro BekTopa. bonee Toro, B cuily clleICTBUA U3 TeopeMbl 3 IByXYypPOBHeBas
CTPYKTypa MoO3;keT ObITh HCIIOJb30BaHa He TOJbKO AJA FMOOCOBCKUX CIY-
yaliHbIX BEKTOPOB, a [JIA JIOObIX BEKTOPOB C HEOTPUILATEIbHBIMU KOMIIO-

HEeHTaMU, B paclipenellieHN KOTOPbIX UMeeTCA cjenom nHTepBaill.



TongeHok 125

Puc. 1: CpaBHeHUe TeopeTUYeCKoro NnpeelbHOro ru66CoBCKO — MyacCOHOBCKOIO pacipeie-
JNeHUsl MyaCCOHOBCKON CyMMbl THOOCOBCKMX ClydaiiHbIX BeluduH (cieBa) M cTaTHCTUYEC-
KOl (JyHKLUU IJIOTHOCTHU paclipejeleHNs, KOTopas Obl1a olleHeHa Ha OCHOBE MOJYTOJ0BBIX
JIAHHBIX 0 CyMMaXx e:keJHeBHBIX MpoJa# KpelKUX alKOroJbHbIX HANUTKOB B TUIMUYHOM CY-
nepmMapkeTe (crmpaga).

PaccmoTpum B KauecTBe NmpuMepa ABYMEPHbBIN clydaliHbIil BEKTOP

Y = {72 W}

ONUChIBAIOLIUI COBMECTHYIO IORYIIKY OIBYX TOBApOB T U Y CﬂyqaﬁHbIM no-
Tpeﬁl/ITeﬂeM, paciipeage/ieHns1 KOMIIOHEHT KOTOPOIro mMeloT COOTBETCTBYIO-
mue cjienbie MHTepBalbl.

,HOHYCTI/IM, YTO MMeeTCA cTaTucrmnyecrasa BbIGOpP{a nu3 n H86.HIOII€HI/II71

3a 3Ha4YeHUuAMHU TaRKOoro cnyqaﬁﬂoro BEKTOpa -y:

~ = {fyfc,%i}, i=1,...,n.

JTO MOeT ObITh, HATIPUMED, CTaTUCTUKA MPOJaMk KpenKkuX CIUPTHBIX Ha-
NUTKOB (puc. 1 cnpaBa) 1 Koa6acHbIX U3aeauit (puc. 2 ciepa) JaHHas oGbIy-
Hafg CTaTUCTUKA MO3BOJAET OLIEHUTh MpeNNoMeHHYI0 B paboTe 08yrypos-
Hesylo cmpykmypy 3aBUCUMOCTeil 1 B3aMMOJIeNCTBUI HaGII01aeMOro ClIy-
JaifHOr0 BEKTOpa: CAYHUALHO — MHONCECTBEHHBIL OA3UC U KOAUYECTIBEHHYIO
Hadcmpoiiky.

1. Cayuatino — mHomecmeeHHbvlll 6asuc. IlockonbKRy paccMaTpuBaeTCsA
IBYMEPHbIN CIyUYalHbIi BEKTOP, ero Cly4YallHO — MHOMEeCTBEHHbIM 0Oa3u-

COM CIY#UT COOTBETCTBYIOLlee eMy CilydaiiHOe MHOMEeCTBO coObITui K,
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Puc. 2: CJIEBA: CtaTtuctudeckas oneHKa MIOTHOCTU CyMMbI cTOoUMOCTell 262 exeqHEBHBIX
MOKYMOK U3 accopTumenTa B 209 pasnnuHbIX COPTOB KoaGackl (MOIyrogoBas CTAaTUCTHRA
TUIMYHOTO cymepMmapkeTa: Maii — okTa6pb, 2002, 186 aweii). CIIPABA: MonTe-Kapio rene-
pupoBanue cymMmMbl N = 600 ru66coBCKUX caydailHbIX BeAWUNH, pa30UTBIX Ha 37 0MHOPOI-
HBIX TPYII, Kaskaasg cO CBOMMH mapameTpamu: (cnemoi WHTepBan b;, napameTtp cnycka [3;,
BEpOSATHOCTb MOKYNKku p; = A;/N;), i =1,...,37.

onpefelieHHOe MO AymieToM cobbiTuit X = {x,y} pacnpenerenuem Bepo-

AATHOCTEN

p(X)=P| (1 {7>0} N {r=0}, XCX,

reX reXC¢

cogeprammum 4 BEpPOATHOCTH, KOTOPbIE€ MbI 0003HaYIM COOTBETCTBEHHO:
Dazy = P(KW - {x,y})
— BepOAAITHOCTb NMOKYIIKKU JBYX TOBapoB,
prye = P(K, = {z})
— BEpPOATHOCTDL IIORKYIIKM TOJBKO TOBapa x,
Pacy = P(K7 - {y})
— BEpPOATHOCTDB IIORYIIKKW TOJBKO TOBapa y,
pnyC = P(K’y = @)

— BEPOATHOCTh He-TIOKYMKU TOBAapoB (BepOATHOCTb “MyCTOH” MOKYNKH
noj aymiaeTom ToBapoB X = {x,y} — BepoATHOCTb TOT0, YTO NOTPEOUTEND

YIIEN U3 cynepMapkeTa 6e3 TOBapoB & 1 ).
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2. Roauwecmeennas Hadcmpoiika. Ilo omnpenpenenuio KoidudyecTBeHHas
HaJCTpoOiiKka pacnpefeleHUs ClydyaiiHOTO BEKTOpa, KOMIOHEHTbI KOTOPOTO
obnamaloT cllenbIMU MHTepBajlaMH, — 5TO COBOKYIHOCTBL YCJIOBHBIX pac-
npenejieHun

Ay ={Fx(s,, 2 € X), X € 2%}

B nanHOM npuMepe IBYMEpHOIO ClIy4ailHOro BEKTOpa, 3Ta COBOKYITHOCTh
COCTOUT U3 YEThIPEX YCIOBHLIX paclpeeneHuii:

1) cocpenoTouentoro B (0,0) HyIbMEpPHOTO BbIPO#/IEHHOTO pacipeele-
HUf TPU YCIOBUU ”TyCTON MOKYyNKU” (TOYKA CHMBOIU3UPYET OTCYTCTBUE
apryMeHTa):

Fy (-[{ye =03 0 {vy = 0}),

2,3) IBYX OJIHOMEPHBIX paclpefeieHuit

Fi(s:) =P (72 < so[{7e > 0 N {7y, = 0})

— MpU YCJIOBUM MOKYTNKMU TOJLKO TOBapa x,

Fy(sy) =P (7y < sy {7 =0} N {7:4/ >0})

— MpU YCJIOBUM MOKYTNKMU TOJBKO TOBapa y, U

4) mByMepHOTO pacnpefeleHus

Foy(s2:8y) =P (v < sy, vy < sy {7 > 0} N {y, > 0})

— TIpU YCJOBUM MOKYTKU JBYyX TOBapoB X U Y.

3. Cmamucmuyeckasn oyeHka cay4aiino — mHomcecmeenHozo o6asuca. Cta-
THUCTUYEeCKas OlleHKa ClyJyailHO — MHOKeCcTBeHHOro 6a3uca B JaHHOM IpU-
Mepe HabIoIeHu# 3a IByMEepHbIM cly4ailHbIM BEKTOPOM CTOMMOCTEH Mo-
KYTIOK IByX TOBapoOB CBOOUTCA K OIleHKe pacnpeeleHus caydailHOTro MHO-

AecTBa coObITUH K, — 4eThIpEX BepOATHOCTEH

DPzys  Pxycs  Pafy,  DPaCyc-

3Ty OLIEHKY BIIOJIHE MOM{HO MNPOBECTU HaA OCHOBE UMelolleicsa BbIﬁOpHI/I
HaOMIOIeHU 110 OYeBUTHbIM (bOpMy.HaM
Ny N g€ R Ngcy T gCyC

y Paxy¢ — n Dacy = n Dacyc = n (*)

Dy =



128 I Beepoccniickaa ®AM’2002 Kongepenuus

rae

nay = {7 : 7 > 0,7, >0}
Naye = {4+ 74 > 0,7, = 0}
maey = {71 4, = 0,7, > 0},
nacye = [{7': 7L = 0,7, = 0}

— COOTBETCTBYIOIIKME KOJHMYeCTBa H&G.HIOIIGHI/Iﬁ B paCCManI/IBaeMOﬁ BbI-

Y

Y

6opKe, COOTBETCTBYIOIIE BCeM UeThIpEM KOMOUHANUMAM U3 IBYX COOBITUM
x u y. OueBUHO, UTO

Ngy + Ngye + Nacy + Nueye =N

— BcA BbIOOpKa HabmofeHuil pa3bruBaeTcA Ha UeThIpe yCIOBHbIE MOIBbI-
OOpKM, 00bEeMbI KOTOPbIX PaBHbI

Ty, TopqCy N zCy s T zCqC,

1 KOTOpPbIe COOTBETCTBYIOT UeThIPEM KOMOMHALUUAM U3 ABYX COObITU# T U
Y.

CraTucTuveckas olleHKa (*) pacrpe/elleHus clIy YaiftHOro MHOKeCTBa CO-
OblTHI K, MO3BOMAET NONYyUYUTh OLEHKY KOBapualuuil 3aBUCUMOCTU U CHUJIbI
CTaTUCTUUYECKOT0 B3aUMOJENCTBUA ClyUyaliHbIX COOBITUI = U y 1O GOopMYy-

JaM, OCHOBaHHLIM Ha oOlIpedeIeHUuAX 3TuXx TIOHATUMN:

—~ o~

o o PPO)
Kov,, = P(z Ny) — P(z)P(y), For,, = P(zly)

C Y4eTOM CJeQYIOUIUX COOTHOILIEHUI, CBA3bIBAIOIIMX BEPOATHOCTU COOBI-
TUN:

P(z) = poy + Prye, P(Y) = pay + Pacy,
P(zNy) = pay,
P(zAy) =P(z) + P(y) — 2P(x Ny) = puyc + Dacy-

Tarum 06p830M, OROHYaTeJIbHbIe CTaTUCTHUYeCKre OIEHKKY KOBapuaumuu 3a-
BUCUMOCTHU U CUJIbl CTATUCTUUYECKOTO B3aUMOJENCTBUA COObITUN T U Y 4e-

pe3 OlLleHKU pacipejieieHu (*) MIPUHUMAIOT BUI:

K/O\ny = Pay — (ﬁwy + ﬁxyc) (ﬁxy + ﬁxcy)’
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F/ery _ (ﬁxy + ﬁwyc) (ﬁwy + ﬁxcy) .

Dacy + Daye
I_IEIHOI\/[HI/H\/I7 4YTO KOoBapuanuf 3aBUCHUMOCTHU COOBITUN T U Yy uaMepseT Ha-

CKOIBbKO cTaTucTUYecku nputaArusaores (Kov,, > 0) niu oTTanrkuBaoTeA
(Kovg, < 0) aTn cobeiTus. OueHKa cuibl CTaTUCTHYECKOI0 B3auMoeicT-
Busa For,, nByx cobplTuii £ W y NMo3BO/AET NOCTPOUTH UX OpOUTANBHYIO
CTPYKTYPY, BU3YyadU3UpPYyIOIYIO B3auMOIeCcTBUA cayUyaiiHbIX COObITHIT Ha
IJOCKOCTHU, KOTOpas B JaHHOM IpuMepe ABjAeTcA YacTHbIM pellleHrneM 3a-
nayu 2 ciliydaliHbIX cOOBITUH — 4YacTHBIM pellleHueM clielyolleil CUCTeMbI

OObIKHOBEHHbBIX NudpepeHIalbHbIX yYpaBHEeHU BTOPOro nopAaka:

P(m)d;;x = —Foryy[r, — 2] — Foryclrye — r,] — Forc[rae — 7],
P(y)% = —Foryy[r, — )] — Forye,[ruc — 7y] — Forye,[rye — 7],
P(mC)dZ;° = —Forye,[ry — rac] — Forgeyclrye — rac] — Foryey[ry — r4c],
P(yc)d;:gc = —Forye[ry — ryc] — Foryeyelrae — rye] — Forye [ry — ryc).

4. Cmamucmuyeckas oueHka KoauvecmeeHHol Hadcmpoiiku. YCIOBHbIE
GYHRIUU pacnpefelieHus, COCTaBIAIOIINE KOIUUYECTBEHHYIO HaICTPONRY
Hab/I101aeMoro clly4yaliHOrOo BeKTOopa TaK#e HECJO#HO OIleHUTh CTaHIapT-
HBIMM MeToJaMu MaTeMaTUUYeCKOW CTAaTUCTUKU MO UMelolleiicd cTaTuc-
TUYecKoil BbIOOpKe HaGJIOJeHUll 3a ero 3HaueHuAMuU. Kammaa ycioBHas
GyHKUMA pacnpefelieHUd U3 KOJIMYECTBEHHOU HaAJCTPONHKMU OlleHUBaeTcsd
MO COOTBETCTBYIOIIel MoABbIOOpKe HabGdoAeHuii. B utore nonyuyaem

1) ouenry cocpenorouentoro B (0,0) HyJIbMEpHOTO BBIPOKIEHHOTO pac-

npefeleHusI IPpU YCJIOBUU ~MYCTONH MOKYIKU :

Fy ({7 =0tn{y =0}) =1
Ha OCHOBe MOABBIGOPKH 00beMoM nuc,c. (Ilpouenypa oueHku spech, pasy-
MeeTcs, ” BbIpoAsieHa” IOTOMY UTO 3HAa4YeHHUe JBYMEPHOro BEeKTopa JeTep-
MuHUpoBaHo u pasHo (0,0));

2,3) olleHKM OBYX OJHOMEpHBIX paclpeeneHuii

o~

Fi(s:) =P (v < sa[{72 > 0} N {n, = 0})
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— TIpU YCJOBUM MOKYNKU TOJNbKO TOBapa x,

Fy(sy) =P (% < sy {7 =0} N {Vy > 0})
— IpH YCIOBUM MOKYMKM TOJbLKO TOBapa y Ha OCHOBE MOABBIOOPOK 00BLEeM-
aMU Ngyc U Nyc,y COOTBETCTBEHHO;

4) olleHKY [BYMEpHOTO pacrpejeieHus

F\wy(sxvsy) =P (Vg < sy, < 8y {7 > 0N {v, > 0})
— IIpU YCJOBUU TNOKYNKU OBYX TOBApOB & U Yy Ha OCHOBE TNOIBBLIOOPKU
O00BEMOM 71y .

5. Pasaomenue pacnpedenerus cayiaiiHo2o eexmopa no cAy4aiiHo — MHO-
wcecmeenHomy Oasucy. Ternepb BcE ToTOBO /A MOCTPOEHUA OLIEHKU pac-
npejeieHrsa HaOJOAAeMOT0 CJAy4YaliHOro BeKTopa -y, KoTopasd KOHCTPYUPY-
eTcA Ha OCHOBe TeopeMbl 3 O pa3fio;KeHWHW paclpelieieHuA Mo clydaiiHo
— MHO$eCTBeHHOMY Oasucy K. B cuiy sToi Teopembl Gopmyna OLEHKH
pacnpeneileHuA IJiAd paccMaTpyuBaeMOro JBYMEPHOIO ClAy4dailHOro BeKTopa

CTOUMOCTEN INORYIIOK IBYX TOBapoB MMeeT BU]:

—

F(5a,8y) = Doy + Fa(s2) + (Pay + Paye)+

‘|‘E(3x) ‘ (ﬁwy ‘I'ﬁwcy) + F;y(sw Sy) * Day-

6. Ilpednoaoncerue He3aB8UCUMOCMU YCAOBHLLT pacnpedeseHull U3 KOAU-
yecmeenHoll Hadcmpotiku. MoxHO BBeCcTH ympoliaiollee NpeanoyoxeHne o
He3aBMCHMMOCTH yCJIOBHOI'O JIByMEpHOIo pacnpepeineHus Fy,, KOTopoe Ipu-
BelleT K TOMY, UTO [IJIl OlleHKU pacipeeleHrA NCXOIHOT0 cly4ailHOro BeK-
TOopa OKaskeTcA NOCTAaTOUYHBLIM OIIEHOK He 6ojiee, YeM OJHOMEPHBIX YCJOB-

HbIX paclipeeleHuli:

Fxlmy(sx) =P ('Yx < sg {7 >0} N {'Yy > 0})7

Fyiay(sy) = P (vy < sy [{7 >0} N {y, > 0}),

I[IOCKOJIbKRY B CHUINY NpPeAIloJOosReHrud He3aBUCUMOCTHU

Foy(Sz,sy) = Fx|xy(sx) . Fx|xy(sx).



TongeHok 131

AHanoruuHsle ymnpomamolie MpeanojoeHusa MOryT ObITh cAelaHbl U
IIPA CTATUCTUYECKUX OIl[€HKaX CIyUYalHbIX BEKTOPOB OOJNbIIEN pazMepHOC-
TH, KOr[a npejirojaraeTca He3aBUCUMOCThb YCIOBHbBIX paclpenejeHuii, pas-
MEPHOCTb KOTOPBIX 00JIbllle ABYX, TPEX U T.[. B 3aBUCUMOCTU OT KOHKPET-
HOM 3aayu.

Tarkum ob6pa3oMm, mpeajoxeHHas B paboTe AByXYpPOBHeBasd CTPYKTYypa
3aBUCHMOCTEN W B3aMMOIEHWCTBUU ClIydyalHbIX COOBITUH — 3TO NPOJBU-
JKeHUe BIepel B aHa/luW3e CTATUCTUYECKUMX 3aBUCUMOCTeH, Tak KaKk OHa
M03BOJIAAET ”BhIJaBUTh 4YacTh YUUThIBaeMbIX 3aBUCUMOCTE Ha ClydaiiHO
MHOKECTBEHHbIH YPOBEHb, YTOObI ~0cIabUTh”’ NpeAnoyo;eHne He3aBUCH-
MOCTH Ha KOJMYECTBEHHOM YyPOBHE W, B KOHEYHOM HUTOre, 0OoJjiee MOJHO
onucaTh OOIIYIO CTPYKTYPY 3aBUCUMOCTEN U B3aUMOJIENCTBUNA KOMIOHEHT

ciayJyaiHOro BeKTopa.

OBOCHOBAHHOCTBh CTATUCTHYECKOW MOIEJHN
I'MBBCOBCROI'O HOTPEBUTEJBLCKOI'O BBIEOPA

[Ipennaraemas B paboTe cTaTUCTUUecKasA MoJelb MOTPeGUTENbCKOT0 BbIOO-
pa pazpabaThiBajach TP MHOTOKPATHOM CpaBHEHUU C pealbHbIMU JaHHbI-
MU O CTaTUCTHKe Mpodask TUIIMUYHOI0 TOpPOJCKOro cynepmapkeTa. Bee cne-
JaHHbIe TIPeNoJioKeHNU A, Ha KOTOPbIX OCHOBaHa pa3paboTaHHasg CT aTucC-
TUUYeckasa Mojejb, TIPOBepsAdnch Ha O0JbIIOM o6heMe pealbHOH cTaTuC-
Tuku. [IpakTuyeckas MAeHTHWYHOCTh MOAEIbHBIX pacuyeTOB M MHOTOUMUC-
JeHHBIX CTaTUCTUUYECKUX JAaHHBIX, KOTOpad MPOWIIOCTPUPOBaHa Ha pAe
NpUMepOB, TMO3BOJANIA OTPAaHUUUTLCA KauecTBEHHbBIM CpaBHEHHUEM CTaTUC-
TUUYEeCKOll MoJelau NOoTpebuTelbCKOro Bbibopa U pe3yabTaToB HabGAIOJdeHUN
3a IpojakaMu TOBapoB B cyllepMapKeTe.

I1s mpoBepKM MOJMYyYeHHBIX B pab0oTe BBbIBOIOB U IOJOMEeHUH OblI BbI-
OpaH TUMWYHBIN cymnepMapkeT ropoaa KpacHosipcka u ucciegoBaHa cTa-
TUCTUKAa ero npogask B TedeHue 6-tu MecsaneB 2001 roga (Maﬁ—OHTHpr,
186 nwueit). Kpome sToro paccMaTpuBaiach Takke cTaTUCTUKA MPOAa# TU-
MUYHOU (UPMbI, TOPryolleii CTPOUTEIbHBIMU TOBapaMu.

O6uue CYMMapHbl€ XapakKTepUCTUuKMU CTaTUCTUKU npoaak TUMUUYHOIo Cy-
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nepMapkeTa 3a nonroja.

O6maa cymMma po3HuuHoit Toprosau — 7 760 180 py6.

O6beM po3HUUYHON TOproBau B AeHb — 41 721 py®6.

O6mee KonnmyecTBO MOKymok — 116 177

RoauuecTBO Mokymnok B AeHb — 625

Cpennuii o6beM OJIHOU MOKYyNKU — 67 pyo.

O6masa cymMMa ONTOBbIX 3aKynok — 5 815 806 pyo.

O6muit moxon 7760180 — 5815806 = 1 944 374 py®6.

IloxomHocThb 3a monroma — 1944374 /5815806 = 0.33 (33 %)

Cpennuii goxon B genb — 10 453 py®6.

Ha puc. 3 mokasaHbl cTaTUCTUUEeCKHE OIEHKHU IIOTHOCTEH CTOMMOCTEMH
COOTBETCTBYIONIUX T'PYINN ToBapoB. I'paduK MIOTHOCTH CYyMMBbI CTOMMOC-
Tell MOKYIMOK KPeNKHX alKOroJbHbIX HaANMWTKOB, MOCTPOEHHLIM HA OCHOBE
CTAaTUCTUUYECKUX HAOMIOJEeHUi Mpodas TUIMUYHOrOo cymnepMapkeTra 3a 186
OHeill KaueCcTBEHHO OJM30K K TeopeTudyecKoMy rpaduKy MIOTHOCTU CTOU-
MocTeii. Umeronuecsa oTanunsa o6bACHAIOTCA, IMIaBHBIM 00pa3oM, TeM, UTO
TeopeTHUUYeCcKuii TpaduKk CYyMMbI INIOTHOCTeH MOCTPOEH A T'MOOCOBCKUX
cIydailHbIX BeIMYMH, UMEIOIUX OfNHAKOBbIe mapaMeTpsl b, 3, A (Teopema
O MpeJelbHOM paclpeelleHUH MyacCOHOBCKON CyMMBbI B3aMHO He3aBHCH-
MbIX OJIMHAKOBO paclpefieleHHbIX TMOOCOBCKUX ClydYaliHbIX BelauduH [3]).

Ha puc. 1 nokazaHo cpaBHeHMe TeOpeTUYeCKOTO MpeaelbHOro ru66coB-
CKO — IIyacCOHOBCKOIO paclipefejeHHts IMyacCOHOBCKOW CyMMbI I'MOOGCOB-
CKUX CIy4YaiiHbIX BENUYUH (B LEHTPE) U CTATUCTUYECKON (QYHKIMM MI0T-
HOCTU pacnpejelieHUsi, KOoTopas Oblla OlleHeHa Ha OCHOBE IOJyTOJ0BBIX
OAaHHBIX O CyMMaX e;KkelIHEBHBIX IpoAak KpPEeNKHX alKOroJbHbIX HaNUT-
KOB B TUIIMYHOM cynepMmapkete (crnpaBa). CpaBHeHMe TpaduKa MIOTHOCTU
CYMMbI CTOMMOCTel pealbHbIX MOKyNok 209 pa3auyHBIX COPTOB KoJjbOa-
Cbl, B3AITBIX M3 CTAaTUCTUKMU TOTO 7Ke cyllepMapkeTa, ¢ rpapuKoM IIJIOT-
HOCTU CYMMbI CTOMMOCTEM cllellialbHbIM 06pa3oM reHepupOBaHHBIX THG6-
COBCKUX CIYYaiHBIX BEJIUUYUH C pas3JuUYHLIMU NapameTpamu b, 3, A, Tai-
7Ke MOKas3bIBaeT WX KadyeCTBEHHOE CXOJCTBO. JTO MOATBEpPsKIaeT aJeKkBaT-
HOCTh I'MOOCOBCKOIl MOMEIN MOTpeOuTelbCKOro BhIOOpa pealbHOI CTaTHC-

THURKEe IIpoaask.
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10000 — 20000 20000 — 30000 30000 — 40000

40000 — 50000 50000 — 60000 60000 — 70000

70000 — 80000 80000 — 90000 90000 -100000

gfo?ﬂmﬁ”@gpm—w@w

E}@:ﬂm

100000-110000 10000 - 110000

Puc. 3: CratucTudeckue oneHKU NIA0OTHOCTU CTOMMOCTEl Mpoja pasivudHbIX T'PYIN TOBa-
poB B cynepmapgreTe: 10-monounsle, 20-konbacubie, 30-kynunapus, 40-ntuna, 50-6aranes,
60-peiba, 70-konauTepckue, 80-oBomu-GppykThl, 90-macao-cbip, 100-ankoroab, 10-110-Bce
rpymninsl (crpaBa BHH3Y ).

Ha puc. 2 cieBa nmokasaHa cTaTUCTUUYecKas OlleHKa MJIOTHOCTU CYMMBbI
cTouMoOCTel 262 exieTHEBHBIX NMOKYTOK U3 accopTuMeHTa B 209 pa3nuuHbIxX
COpPTOB KoJ6ack! (MOMyrooBad CTaTUCTUKA TUITMYHOTO CyiepMapKeTa: Maii
— oKTAGPD, 2002, 186 nHeit).

Ha puc. 2 cnpaBa norkaszaHo reHepupoBanue MmeTonoM MoHTe-Kapio cym-
MbI 600 pa3HOpPOIHBIX T'MOOCOBCKUX CIyYallHbIX BeJIWUWH, pa3bUThIX Ha 37
OIHOPOJHBIX T'PYIII, Kamaaa co CBOMMU napameTpamu: (Cnenoi UHTepBan

b;, napameTp cnycka (3;, BepoaTHOCTb Mokynku p; = A\;/N;), i =1,...,37.
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PEKOMEHIAIINY 110 UCIIOJb30BAHUIO
CTATUCTUYECKON MOJIEJHN CIYYAMHOI'O MIOTPEBUTEJIA

HpeﬂnomeHHon CTaTUCTUUYECKYIO MOJ€eJb ru606CcoBCKOr0 HOTpGGI/ITeJIbCHO—
ro BbIGOpa MOM{HO HCIIOJb30BaThb HJIfl pellieHuAd MHOI'UX IIPpakTHYECKUX 3a-
Jay B COLIMaJbHO — S9KOHOMUYECKOH o61acTu. B KauecTBe BO3MOMKHBIX Inpu-
JOMEeHUU u peﬁomeHnaqu/’I [0 HCIIOJb30BAHUIO CTATUCTUUYECKON MOJeau

dbopMyIupyoTca TpU 3afadyu U3 o6JacTy YKOHOMUKU TOBapHbIX PhIHKOB.

[IpocTeiimuM NpuMepoM BO3MOHOH 00jJacTu NMPUJOMEHUU pe3ylbTa-
TOB pabOThl MOKET CIYKUTh €CTECTBEHHOCTDb U MPOCTOTa OCHOBAHHOT'O Ha
NOHATUYU KOBapUalluu clydyalHbIX cOObITUH HOBOTO CTATUCTUYECKOTO OTIpe-
IeJeHUs U3BECTHbIX SKOHOMUUECKUX XapaKkTepUCTUK clipoca U MpeJosHe-
HUA Ha TOBapHbIX PbIHKAX — 83AUMO3AMEHAEMOCTIU U 83AUMOIONOAHACMOC-
mu HEKOTOpPOii Mmapbl TOBapoB x U y. Eé ABe pekoMeH1allui OCHOBaHbI Ha

pa3paboTaHHON cTaTUCTUYECKOH MoJelu MOTpeOduTelbCKOro Bbibopa.

1. BsaumosaBucumbie U B3anMogononHAeMble ToBapbl. [IBa ToBapa = u y
Ha pbIHKE TOBapoB X ciydaiiHOTO MoTpedbuTenda K Ha3bIBalOTCA cmamuc-
mu4eckl 63aUm00onoAHAeMbLMU BCAKNI pa3, Koraa Kov,, > 0, u cmamuc-

mu4ecKu 63auUMmM03aAMEeHAeMbIMU BCAKUN pa3 Roraa KOV_ry < 0.

JTO TaKOHUYHOE CTaTUCTUYECKOe olpegel/ieHue IIOHATUN 83AUMO3AMEHS-
emocmiu U 83aUMO00N0AHACMOCTIL TIOJHOCThBIO corjacyeTcda C CymecCTBYIO-
UM B SKOHOMHYECKON Teopuu HOTpeﬁl/ITeJIbCHOFO BbIGOpa ImpeancraBJIeHN-
€M, COI'JIaCHO KOTOpPOMY B3aMMoO3aMeHfAEeMbIMHU TOBapbl CUUTAIOTCA TOr'Ja,
KOoraga OqvH ToBap BbITECHAET HPYFOﬁ IIpU IIOBBINIEHU U ITEeH Ha OOIWH N3 HUX,
a B3aMMO/JOIIOJHAEMbIMHU CUUTAIOTCA TOBaApbl C IIPOTHUBOIIOJOMKHBIM CBOI-
CTBOM — TOBapbl BMeCTe BbITECHAIOTCHA B PbIHKA IIPU IIOBLINIEHWNW II€H Ha
OOWH U3 HUX. CTaTUCTHUYECKU 3TO O3HaydaeT, 4TO IMORKYIIKa U TeX U OPYyrux
TOBapoB — 3TO 3aBHUCHUMbIE cnyqai?leIe COGBITI/IH, npuyeM B3aMMO3aMeEHSI-
€MbI€ TOBaphbl peMme (qu I[Ip1 HEe3aBUCHUMOM CHpOCG) IIORyNaroTCAa BMeCTe,
a B3auMMOIOIIoJIHAeMblIe TOBaphbl HaOGOpOT — peMie IIORynarmTCA OTOeNb-
HO. HaHHOB craTuCcrTndecroe CBOﬁCTBO, 3dalimcaHHoOe Ha fl3bIKe KoBapuaiunuu
cnyqaﬁHbe COGbITHﬁ, 1 3a/JIOieHO B IIpUBEJEHHOM BbIlIe CTaTUCTHUYECKOM

omnpeneleHnn. JTO omnpenejieHre MOMHO HUCIIOJNb30BaTh Ha IPpaKTHUKe —— OHO
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No3BOJfAeT pa3dpabaThiBaTh MeTOAbl CTATUCTUYECKOU OlIEHKU B3anMoO3aMe-
HAEMOCTU U B3aUMO[IONOJHAEMOCTH TOBApoOB WU YCIyT Ha pa3iuyvHbIX
pPbIHKax U cUcTeMax MoTpebuTelbCKOro BbIOOpa.

2. CtatucTuyeckuii aHanu3 pacnpeaeneHusi JoxXoja ciyvyailHoro notpebu-
Tena. Ha ocHoBe cTaTucTUYecKol BbIGOPKU HaOMIOAEHUI 3a eeTHEeBHBIMU
CyMMaMM CTOMMOCTEN NpPOJaHHBIX TOBApOB MOKHO OLIEHUTHb paclipejeJe-
HUe YPOBHA [10X0Ja ClIy4yaiiHOr0 NoTpebuTeNd U cTpaTuguiupoBaB BbIOOP-
Ky II0 CJIIOIM, COOTBETCTBYIOIIMM pas3juYHbIM YPOBHAM ero noxojaa, u3-
yudaThb paclpejiejleHus cillyJdaiHbIX MoTpebuTeleli ¢ pa3HbIM YPOBHEM Cpe/l-
Hero Aoxona.

3. CtatucTMueckasa oueHKa pacnpejeneHuWsi BepoOATHOCTel CO6CTBEHHbIX
BKYCOB M MpeAnoYTeHWH cnyuaiHoro notpebutensa. Ilocie craTucTuyeckoi
OlLIEHKHU paclpefelleHUs YPOBHA [0X0/a ciydaiiHoro morpebutens (U ero
cTpaTUGUKALNMY 0 CI0AM) AJIA Kam/0ro ClI0f YPOBHA J0X0Aa MOKET GbITh
pellleHa 3ajjavya cTaTUCTUYECKON OlleHKHU pacrnpejieieHrnsa cOOCTBEHHbIX Be-
pPOATHOCTEN caydailHbIX NOTpebuTelneli ¢ pa3HbIMU YPOBHAMU CPEJHErO [10-
xona. B pesynabTaTe nofBafgeTCA BO3MOMKHOCTh CTPOUTh U aHAlIU3UPOBATh
cTaTUCTUYECKHEe MOJeJU BKYCOB UM MPeANoUYTeHni norpebuTeseil ¢ pa3Hbl-
MU yPOBHAIMHU J0XOlla — OYeHb BajkHaf AJfA NMPaKTUKU TOBapHbIX PhIHKOB

3amauda.
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