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1. BBenenue.

“Haxoxaenue CTATUCTUYECKOTO
pactipeniesieHust [UId 000 MOICUCTEMBI
51 SIBIIICTCS OCHOBHOM 3amavuei
CTaTUCTUKH

JI. 4. Jlarnay, E.M.JIudmrwm

Vcemex HN3YYCHHUS W IIPOTrHO3HPOBAHUMA SKOHOMHYECKOH
KHU3HHU O6H_[CCTBa BO MHOI'OM CBs3aH € YMCHHEM pacCcCUUTaTb

CPCAHUC 3HAYCHHUA f Ppa3INIHbIX Q)YHKHHIZ, 3aBUCAIINUX OT
KOHKPCTHBIX HeﬁCTBHﬁ J'II-OI[@ﬁ Mo pacCipeaciIiCHU0 AOCTYIIHBIX
UM PECYpPCOB. Ho usznadansno SICHO, YTO pcajin3anusa HpOCTOﬁ 10

CYTH TIPOLEAYPbI

216

f =22 N , (1)
(rme Gn - SKOHOMHMYECKash BEJIMYMHA, BBHIOJHSIIOMIAS POJIb
aprymenTta 1 N - 4uClI0 CyMMUpPYEMBIX 3HaU€HHI) CTaJIKUBAeTCs C
NPUHIUIHATIBHBIMU TPYIHOCTSMH IO €JMHOBPEMEHHOMY cOOpYy
3HAYUTEIBHOIO  OObeMa  SKOHOMHYECKOH  MH(pOpMaluu.
[TocTaBnenHas 3aj1aua B METOJIMYECKOM CMBICIIE NOJJO0HA 3a1aue
oTpesieeHus TEPMOJIMHAMHYECKUX apaMeTpoB rasa
(TemnepaTyphbl, JaBJIE€HUS U T.I.) B OTCYTCTBUU TOYHBIX JAHHBIX O
JBIDKEHUM Kaxaod wu3 wyactul. Ilostomy mnpezacrasisercs
1es1ecoo0pa3HbIM - BOCIIONB30BaTbC HAKOIUICHHBIM ONBITOM U
3aMEHUTh CymMMHpoBaHue B (opmyne (1) HHTerpupoBaHHEM
npousBenenuss ¢ynkuun f  um craructmyeckoir  pyHKUMU
pacnpenenenust p(G), omuCHIBaKOLICH COCTOSHUE aHCaMOJNsi B
BUJIE BEPOSTHOCTHOTO paclpeieseHus KOJIMYecTBAa YacTUIl B
naro0oM MHTepBae 3HaueHui aprymenra (G,G+dG)

f = [f(G)p(G)dG. )

OueBHIHO, 4YTO  METOAMYECKas  IMPHUBIEKATEIbHOCTh
UCIIONIb30BaHUsl TMOJO0HOM mpoueaypsl B MHUKPOIKOHOMHKE
MOKET OBITh B IOJIHOM Mepe pealu3oBaHa IpPHU KOPPEKTHOM
BBIOOpE OSKOHOMHYECKMX "aromMoB" - '""caMbIX MPOCTHIX,
UCXOIHBIX, Jaliee HEpa3/JeIUMbIX B CBOMX JEHCTBUSX,
sKOHOMHUYecKuX enuHui’'[1]. B 3Toif cBsA3m oOpaTiM BHUMaHUE
HAa  TabJMYyHOE  MpeACTaBlICHUE

Homenknarypa®} | “Crpyerypa” (puc.1) pacmnpenenenus Ha N
‘ R ‘ ‘ 6. ‘ MO3UIIMK  pecypca 00beMOM S
Onyckas jaeranbHOe O0OCHOBaHHUE

‘ Mosuyus - 2 ‘ ‘ G: ‘ HAIIMX  JICUCTBUH, BBIOCpEM B
KauecTBe  "aroma"  KIETKYy U3

Mosuuusi - n ‘ ‘ G, kojoHku "Homenknatypa". Torna

poOJb  apryMeHTa, aHaJOrMYHOTO

UMITYJIbCY N-0 4YacTUIl B Tase,

‘ fosuuus - N ‘ ‘ G ‘ MOKET OBITh NPUIKMCAHA BEIUYMHE
‘ . ‘ ‘ s, ‘ pactipenenenHoro  pecypca G
Takum  oOpazoMm, 3amaya 00

Eg;immeme Cxe“:[;g;[:ég: oTnpeaeNeHuu CTaTHUCTUYECKOI
pacrpe/esneHus pecypeoB ¢ynkumn  pacnpenenenns p(G) B

MHKPO’KOHOMHMKE  CBOJAUTCS K
ompesenaeHno KoiudectBa Kiaetok "Homenkiaryper" (dn) B
uHTepBaie 3HaueHuit pecypca (G, G+dG) wu3 KOJOHKH
"Crpykrypa".

Ha HacTosimee BpeMsi yxke U3BECTHO  Oojee JecATH
npeacTaBieHuid  (GOPMYTUPOBOK  CTATUCTHUECKUX  (PyHKUIUN
pacrpeneneHusi, CBSI3aHHBIX C OOIIeCTBOM BooOLle U C
SKOHOMUKOU B YaCTHOCTH [2,3,4]. Mmuoroo6pasue
MIpe/ICTaBICHUIA Ha done pa3anuHON CTETICHH
OOIIETTPU3HAHHOCTH KXIOW M3 HUX CTHMYJIHUPYIOT TMOMBITKY
OTIPEACTIUTh BaPUAHT, B OMPEIEICHHOM CMBICIIC HAWTYYIIUN s
aHaJM3a MUKpO’KOHOMHUYECKOro "raza". Cpa3y oroBopumcs, uro,
MpUHUMAasl BO BHIMAaHHE M3MEHEHUS BO BPEMEHHU HCCIEAYeMOrO



00beKTa, peYb HE HJAET O TONBITKE CBECTH DJKOHOMHKY K
UJCATM3UPOBAHHOMY 3aCTHIBIIIEMY COCTOSIHHIO. Pedb MoOXkeT
HATH TOJBKO O TONBITKE HAWTH TaKoe€ CTAaTHUCTHYECKOE
pacmpeneneHie, K KOTOPOMY OOIIECTBO IMOCTOSIHHO CTPEMHTCH,
HO HUKOTJa B HEM IPOJIOKUTEIbHO HE HaxoauTes [4]. B kakom-
TO CMBICIIC CHUTYyalusi MOAOOHA MAaSTHHKY, CTPEMAIIEMYCS B
mpoiiecce Kojie0aHui K TOYKE MOKOSI.

2. Inmarpammbl Jlopenna.

yHOMHHyTOC MHOFOO6paSI/IC MaTEMAaTHYCCKHUX
HpeI[CTaBJ'IeHI/Iﬁ CTaTUCTHYCCKHX pacnpeﬂeneHI/Iﬁ 3aCTaBJIACT
H3Ha4YaJIbHO OTKAa3aTbCia OT CIIC OI[HOﬁ HpﬂMOfI HHTCPIIOJIINA
HCXOJAHBIX NAHHBIX U NPCAIPUHATH IOIBITKY BBIBECTU Q)YHKHI/IIO
pacapeaciICHuA U3 Oouee O6H_II/IX IIPUHIIUIIOB. NHbiMU CJIOBaMH,
HCXOJHBIC NAHHBIC UHTCTPUPYIOTCS CHAYaJla B CUCTEMY, ITO3BOJISA
YMCHBIIUTL BJIUAHUC COCTAaBHBIX IlaCTE‘,I‘/'I, JaJIEC BBIACIIACTCA

OCHOBHas KOMIIOHCHTA, a 34aTCM C IIOMOIIIBIO
,I[I/I(l)(l)epeHHI/IaJIbHOFO HUCYHUCIICHUS HaXOOUTCA UCKOMast (I)YHKLII/I}I
pacrnpeaciiCHus. KOHC‘IHO, Takou CIIoco0 BHOCHUT

JIOTIOJTHUTENbHYI0 ~ MOTPEUIHOCTh,  OCOOCHHO  Ha  JTame
annpokcuMmanmd. Ho ¢ japyroit cTopoHbI, HCHOJIb30BaHUE
NpEeBapUTEILHOTO HMHTEIPUPOBAHMUS MCXOJHBIX JIaHHBIX B
CHUCTEMY II03BOJII€T IPOBOJUTH AHAIU3 paClpeieleHuil Kak
€IMHOTO0 CTATUCTMYECKOr0 aHcaMOJsl W MpeloCTaBisIeT, Kak
BUAHO OyJeT u3 JajbHEeHIIero, JONOJHUTEIbHBIE BO3MOKHOCTH
10 UCCIIEIOBAaHUIO SKOHOMUYECKUX PEIICHHH.

B B3 C BBILEH3TOKEHHBIM  MPEACTAaBUM HCXOJHBIE
JnaHHble O pacnpeneneHun pecypca {Gn} B BHUAE IuarpamMm
Jlopenna [5,6,7]. [nsg oTOro mpeABapUTENbHO MPOBEAEM

pamxupoBaHue ucxoaHoro ucciaeayemoro psga Gi1<Go<...<Gn.
3areM paccyrTaeM HaKOIUICHHBIC CyMMBbI

S, = Zn:Gk (3)

L —E— [poN3BONEHOE paCNpeaen eHne g A

4‘ ':{E‘)_":g°°mw°°a““°""9°““ # ! " IMPEACTAaBUM IIOJTYUYCHHBIC
-~{r~ AGCONKITHO HEPEBHOMEPHOE i

B0 1 == wresnomonin o3 7 pe3ynbTaThl B BuAe Ipaduka

100'|'|'|'|",'1

_. 80 : Ha IUIOCKOCTH ¢ ocsiMu X=n/N

£ | ]

& - W i y= Si/Sny  (crutomrHas

@ JIOMaHas JIMHUS Ha pUC.2).
OTMETHM, YTO KYCOYHO-

A T l J ] JIMHEHHBIH XapakTep
0 el : : —a HarpaMMBbl Jloperna He

0 20 40 80 80 100 A p p a
/N %] MO3BOJISIET TNPUMEHEHUTh Ha

Puc.2. TlpencraBnenne pemiennii o BCEM  IIPOMEIKYTKE xe(0,1)
pacnpeneneHun  pecypca B Buae AHAJIMTUYCCKOC

muarpamm JlopeHua muddepeHnrpoBanue,
HeoOXolMMoe  HaM  Juld  BbIBOJJa  MCKOMOH  (yHKUUHU
pactipenenenus. IlostoMy HeoO0X0AMMO —aNMpPOKCUMUPOBATH
peajbHyl0 JAMarpammy COOTBETCTBYIOIIEH aHATUTHYECKOU
KpHUBOH (IMMyHKTUPHAs JIUHUS Ha pUC.2).

3. ®yHKUHUA yIpaBJIeHUs] pecypcaMu

[Ipn wucnonb30BaHMM TEOPUHM WHTEPIOJSIIMM Ul PELLICHUS
NPUKJIAJHBIX 33/1a4 XOPOIIO U3BECTEH TOT (haKkT, YTO HAMITyYIlne
pe3yabTaThl IOJIYYAIOTCS B CIy4ae, €CJIM HHTEPIOJSILIMOHHBIE
(YHKIIMK OpraHUYHO CBSA3aHBI C CYThIO CaMOTro mporiecca. B atoit
CBSI3U TIPEACTABIAETCS 1EJIeCO00pa3HbIM YYeCTh J[BAa AacCIeKTa:
9KCIIEPUMEHTAIBHBIA U TEOPETUUECKUH.



B kauectBe nmepBoro aprymeHTa B TOJb3y BbIOOpa
ONpEACNIEHHOT0  CEeMEHCTBA  HMHTEPHOJSIUOHHBIX  KPUBBIX
npuBeneM auarpammbl Jlopenua (puc.3), MOCTpOEHHBIE IS

mectTd  exeromHbix (1988  -1993  ror.)  KOHKYpPCHBIX
pacnpeneneHuii cpeactB Sy nmo N mpoekTaM TocyaapCTBEHHOM
Hay4YHO-TEXHUYECKOU nporpammel  "BeicokoTeMmneparypHas
CBEPXIIPOBOJIUMOCTD .
VY nuBurTenpHas
o CTaOUIIBHOCTD  JUArpamMm
[Frotototo) Jlopemm pn
0.8 -4 CPRVET » 1620 - 18EA . } 3HAYUTEIIbHBIX
1 - U3MEHEHUSAX B IpOrpaMmme
0.6 / (cm.tabm.1) MTO3BOJISCT
U(/)\i 04 | | OOpeNeanuTb B KayecTBE
] ’ _ Tabnuua 1
02 _ / Ton N SN
| P ] (MiH.pYO.)
P I I 1088| 273 | 143.1
00 02 04 06 08 10 1989 | 362 137.6
n/N 1990| 432 136.9

1991 553 109.4
Puc.3 Juarpammel Jlopenua It 1992 | 345 4112

CXKETOJHBIX pacnpe/:[eneHHﬁ CpCACTB 1993 | 353 930
MCIKAY NPOCKTAMU

ONHOW M3  BO3MOXHBIX  HMHTEPHOJSALMOHHBIX  (YHKUUH
OKPY>KHOCTb (CIUIOIIHAS JIMHUS Ha puc.3):

-] (@ ®

B kauecTBe elje 0JHOro apryMeHTa B I0JIb3Y UCIIOIb30BaHUS
KpuBbIX Tuma (4) i anmpokcuManuu auarpamm Jlopenua
MOKHO COCNIaThCSi Ha BHJ THPOU3BOACTBEHHONW (QyHKUHUU C
MOCTOSTHHOM 3acTuyHOuThIO 3aMenienus (1193) [10].

V=(A*K“+B+L ) " (5)

rae V - Beiyck, K m L - 3arparel kanutaia u Tpynaa
COOTBECTBEHHO, A U B - ko3 uriuenTs!.

JleificTBUTENBHO, ITEPENNCAB BhIPAXKEHUIO (5) B BUIE

S R

MOKHO OTMETHTH €ro nojaoodue dpopmyre (4) npu o=2.

O6006mmas (4) u (6), MOTy4YUM CEMEHCTBO PABEHCTB

(1—3;;}&{%)“:1. (7)

Boobme rosops, mpu noctpoeHuH auarpamm JlopeHma He
OroBapHBaeTcsi Haluuyue (YHKUHUOHAJIBHOM CBSI3U  MEXIY
BenmurHaMu Y=Sp/Sn u x=n/N. Ho mnpuHHMas BO BHHMaHHE
B3aMMO33aBUCUMOCTh KOJIOHOK "Homenknarypa" m "Crpykrypa"
KaKk  COCTaBHBIX  4YacTel  3agauu  LIeJEeHAIPaBICHHOI'O
pacipelelieHusl  pecypcoB,  BBEAEM  MOHATHE  (YHKLUUHU
ynpaBieHus: pecypcamu  ¥(X,0)=Sp/Sn=f(n/N) u mnepemnwuiiem
BbIpaxkenue (7) B Bue

[1 - y(X, a)]a +x* =1. (8)

O‘-ICBI/I,Z[HO, 4qTO IapamMeTp l <a<w ONpEaACIICT CTCIICHDb
HEITUHEUHOCTH pacipencieHusas pecypca U B JaHHOM CMBICIIC
ABJIACTCA OKBUBAJICHTOM KOB(I)(l)I/II_[I/ICHTa I[)KI/IHI/I

1
K, :1-2] y(x,0)dx , 0<Kg <1 9)
0

[Ipuyyuem o=1 COOTBETCTBYET aOCOJIOTHO PaBHOMEPHOMY
pacrnipeneneHuro (OMCCeKTpUca KBaapara Ha puc.2), a IPH Ol—>00
pacnpeseneaHie CTpEeMHUTCS K aOCOIIOTHO HEpaBHOMEPHOMY
(cxadok rpaduka B Touke Xx=1 Ha puc.2).



4. CeMeiiCTBO CTATUCTHYECKHUX (DYHKIIMI pacnpeaejeHust
pecypcoB.

[IpuMeHUTENbHO K MPOCTEHIIEH CTaTUCTUYECKOM CHUCTEME C
OJIHUM apryMEHTOM BEpOATHOCTHb NomajgaHus dw BenuuuHbl G,
ompenensomeii  pacupeaencane, B uHTepBan  (G,G+dG)
orpezensercs B BUAe N0jdu dn MHTEPECyOIMUX HAc COOBITHH MO
OTHONICHUIO K O0IIeMy YuCITy mo3uuuid N

dn

dw = — . 10
W= (10)
[Tepenumem Beipaxkenue (10) B Buae
gw=dn,46 _ (Ld_n)dc, =p(G)dG . (11)
N dG \NdG

Takum oOpa3om, 1Jis ONpeeICHUs] HCKOMOM CTaTUCTUYECKOMN
byHKIIUN pacnpeneneHus (ruToTHOCTH pacrpeneneHus
BeposiTHOCcTe) p((G) HaM TPEACTOUT ONPEACIUTh BEIUUYUHY
dn/dG.

Crnenaem 3TO B HECKOJIBKO JTaIlOB:

1. IlpyuHuMas BO BHHMAaHHE€ BO3MOYKHOCTh 3aMEHBI
HAKOIUIEHHOH cyMMblI (3) Ha

S, =[G,dn (12)
0

IpH JTOCTATOYHO OOJBIIOM YHCIIE TO3HLUI B pachpeleleHuH
pecypca (N—o0), onpeaenum u3 (7) 3asucumoctb G=dSn/dn=f(n).
2. 3atem HaiineM obpatHyto Gynkiuo n=*(G)
3. Hakonen onpenenum uckomyro ¢ynknuto dn/dG.
JIisi  KOHKpPETH3alMU  JAlbHEHIINX  BBIKJIAJ0K  BO3bMEM
(GYHKIUH yIpaBICHUS PeCypCaMu B BHIIC

yxo) =1-(1-x")". (13)

OueBuaHO, uTO PyKHIIMSA yrpaBiIeHUs y=y(X,0) ONpeaeyeHa Ha
WIOCKOCTH (X,y) B obmactu L={(x,y); 0<x<1; 0<y<1, y<x} u

SIBIISICTCS MOHOHOTOHHO BO3pAaCTAOIIEH, HETPEPHIBHO

nudepeHIpyeMOid, BBITYKION BHU3 (YHKIIUEH, MPUHUMAIOIICH
snadenus y=y(0,0)=0, y=y(1, a)=1 mns 1<a<co .

Torna
dy(x,a)  x*7
a—I1
dx (—x%) ®
OtmetnM, 9TO cMBICT paBeHcTBa (14) packpbeiBaeTcs Ooee
MOJIHO, €CJI TPOU3BECTH OOpPaTHYIO 3aMEHY MEPEMEHHBIX X U y

Ha NCXOJHBIC BEJIIMYUHBI.

g:dy(x,oc) :dsn *EZ (11 _ (15)
dx Sy dn G

W3 (15) BuaHO, YTO MOIy4YEHHAs MPOU3BOAHAS g SIBJIAETCA

=F(x) npu o>1 (14)

BEJIMYUHOM pecypca, MIPUBEICHHON K CPETHEMY G = Sy /N.

N3 (14) cnenyer, uro mpousBogHas g= F(X) MOHOTOHHO
BO3pacTaroas QyHKLIHs U CIE€0BATEIbHO CYIIECTBYET OOpaTHas
MOHOTOHHO BospacTatomas Qynkxmus  x=F '(g), F(0)=0.
Nmeem

a—l1

g
o Vo *
(l+g°“1)

U3 (16) cnenyer, uto F(g,a) — 1 mpu g — +oo, U mo3TomMy
F(g,00) sBasieTcss (DyHKIUMEH pacrpeae/ieHUs] IMOJIOKUTEIbHON
ciyyaiiHOM BenmuuuHbI g>0.

Torga s craructuyeckol (QyHKUMH —pacrpeaencHus
(TJIOTHOCTH pacmpeieleHHsl BEpOSITHOCTH) UMEEM PaBEHCTBO

1

x=F(ga)= (16)



2—-a
dF '(g,a 1 ot
plgo) = (8D _ g (17)
dg a—1 o g
1+g*!

I'paduixu p(g,0) 1 COOTBETCTBYIOMUX (DYHKIIUI yIIpaB-JICHUS
JUISL pa3JIMYHbIX 3HaYeHU o>1 mpuBenieHsl Ha puc.4,S.

B 3aBHCHMOCTH OT MapameTpa HETMHEHHOCTH PacIpe/IeICHHs
pecypcoB o cemeiicTBO IUIOTHOCTE# p(Q,0) pacmagaercss Ha
KJIaCChbI C pa3JINYHbIMU CBOIICTBaMHU:

1. Ecmu 1<0<2, to p(0, o)=0 wu p(g, o) yHHUMOJaIbHAs
OrpaHu4CHHas1 MJI0THOCTb.

1,0

06 .
i)
< /,

0,4 -

02

00 Mz

T

p(g,0)

Si/Sn

00 02 04 06 08 1,0 1,2 1,4 00 02 04 06 08 10
x=n/N
Puc.4 CemeiicTBO cTaTucTudec- Puc.5 @ynkium  ympaBieHHS,
KuX (YHKIUI pacnpeneseHns COOTBETCTBYIOILUE CTaTUCTH-
pecypcoB [UIsl pa3IndHbIX O 4yeckuM (DYHKIMSIM Ha puc.4

IIycte  o=Il+e, Tme €—>+0. Torma wumeer MecTo

acuMIToTudeckas popmyna
1

plg o)~ ——E — > 3(g—1) mpus—>+0.  (18)
€ L
1+g®

2. Ecmu =2, To p(0,2)=1 u p(g9,2) - MOHOTOHHO YOBIBAOIIAS
(GhyHKIMS C OHOM TOUKOH mepernda

p(g2)=—537
(1+¢")

3. Eciit o>2, 10 p(Q,01) MOHOTOHHO yOBIBaroIasi, BBITYKJIas
BHU3 GyHKknus, Heorpanndennas B =0 (p(g,a)—oo mpu g—+0).

[Iyctb o—oo. Torma wuMeer MecTO acUMITOTHYECKAs
dhopmyna

(19)

p(g o)~ 1 =, (20)
(04

T0 ecTh p(g, a)—0+(g) mpu a—> +oo rae 8+(g)=0 st >0 u
J-6+(g)dg =1 mus moboro a>0.
0

Takum oOpazom, ¢yHKIUS ynpaBieHHs, KOTOpOH Ha
IUIOCKOCTH JIOpeHIa COOTBETCTBYET OKPYXKHOCTb, MIPAET poOib
TpaHUIIbI, pa3AeisoNIeii MIOTHOCTH cemeiicTBa p(Q, o) Ha jaBa
kinacca. bonee Toro p(g, 2) - eAMHCTBEHHAs NIOTHOCTH CeMEHCTBa
p(g, o), o>1 mprHUMAarOIAsl OrPAHHYCHHOE HEHYJICBOE 3HAYCHHE
npu g=0.

B 3akiroueHwe aBTOpaM XOTENOCh BBIPA3UTh 0OCOOYIO
MIPU3HATENBHOCTh B.M.3akocapeHko, OKa3aBIIIETO
MPUHIUIHAILHOE  BIMSHUE HA  BBIOOD HaTpaBIIEHUS
WCCIIeIOBaHMS, MPEACTABICHHOTO B JaHHOM paboTe.

ABTOpaM Takxke TpusITHO mobnarogaputh Kapsiesa E.B. 3a
pSAI UEHHBIX 3aMEUYaHWil BBICKA3aHHBIX WM MPHU OOCYKICHHUH
JTaHHOU PabOTEHI.



ABtopsl O6maronapsat B.B.XapuToHoBa 3a BHUMaHue K padbote
U TONNEPKKY  HMCCIEIOBAHUN,  pe3yabTaTbl  KOTOPBIX
MPEJICTABJICHbI B MPEIPUHTE.

N, naxonen, aBTopbl Omaromapsatr KoseipeBy A.b., Benanka
O.I'. u Beitnmana B.M. 3a ycuius o mOMCKY SKOHOMHYECKOW U
HAyYKOMETPHUUYECKOI JUTEPaTYpPHL, npuaaBIIeit pabote
HEOOXOJUMYIO CBSI3b C HAKOIUIEHHBIM OIBITOM B HCCIEAyeMOU
obnacTtu.
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