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[lon BAMAHWEM HEKOTOPBLIX NMPUKJIAIHBIX MHTEpIpeTaluii B cCTaTUCTU-
4eCKoil Teopuy MoTpeGUTeNbCKOro BriOOpa [3] Bo3HUKIA nueA ruOGCOBCKOIL
Clly4YallHOW BelIMUUHbI, KOTOpad CTPOUTCA U3 OEepHYIUEeBCKOU Cly4YalHOM
BeJMYMHbI U TMOKa3aTeJbHOTO pacnpeneneHusa. EcTh Hames1a npubinu3uTh
HEKOTOpbIe BCTpevawlluecs Ha pakTUKe paclpelejeHusa cyMMaMu rubo-
COBCKUX CIIy4YalHbIX BEJIUUYMH TaK e, Kak CyMMaMu OepHYIIUeBCKUX ClIy-

YyanhHbIX Be€JINYMWH, MOHO HpI/IG.HI/IBI/ITb MHOT'Me U3BE€CTHbIE paclipele/JleHU .

I'n66coBckre cayydaliHble BeTHUYUHbI

T'u66cosckas cayuaiinan seauduna y ¢ napametpamu (b, 3, p) onpenens-

eTcA Ha MONOKUTENbHOU noflyocu GyHKIIMel pacnpeneleHus

1—p, 0<x<b,

1—pexp{—p0(xz—0b)}, unaue.

RiaroueBoe cBoiicTBO ru66COBCKOI cIy4YaiiHONM BeJIUYMHBLI — OHA He MpU-
HUMaeT 3HaueHWit BHyTpu oTpeska [0,b]. OueBUIHO, UTO TAKUM ke CBOIi-
CTBOM o0namaeT U GepHynnIueBcKas ciaydvaiiHad BenuuuHa (b = 1). Tak
4TO r'UG6COBCKYIO CIydaliHyO0 BeludyuHy ¢ napamerpamu (1,3, p) MoOKHO
paccMaTpuBaTh Kak 0000lleHre OepHYJIIUEeBCKON € apaMeTpoM p — OHa
npubau;kaeTca K mocjegHeit npu § — oo.

HNMeHHO Ha 3TO KJII0OUeBOe CBOMCTBO IrMOOCOBCKOM Clly4dailHO BelMUnHbI
— OTHENUMMOCTh HYJA — yKa3alu HEKOTOpble UHTeplpeTaluu cTaTUCTU-

4eCKOi TeOopuH MOTPeGUTEeNbCKOro BhiGopa [1], Te CTOMMOCTh cily4daiHoM
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0 1 0 1

Puc. 1: Tpaduku (creBa) TUCKPeTHO-HEMPEPIBHOI MIOTHOCTH (aTOM BEPOATHOCTU B HYlle U
MJOTHOCTh TONOKUTENbHBIX 3HAUEHUIT) U (clpaBa) GyHKINU pacmpeneleHus Tu66COBCKOl
crydJaiiHoit Bemnunubl ¢ napamerpamu (1, 3, p).

IIOKYIIKNU —— 3TO OTUCKpPETHO-HellpephIBHAA c.nyqaf/’lHaH BelIn4KrHa, KOoTOopas
nMeeT paciipelellieHnrue, CylmeCTBeHHO OTae/IeHHOe OT HYJIA (,HJIH OONBbIIVH-
CTBa TOBapoB U ycnyr), B TO BpeMfl KaRK HYJeBO€ 3Ha4YeHHre CTOMMOCTHU
I[IOKYIIKHU (COOTBGTCTBYIOHII/IG OTCYTCTBHIO HOHYHHI/I) nmMeeT IOJOKUTelb-
HYIO BEpPpOATHOCTDb.

PaccmoTpum ru66coBckue ciaydaliHble BeIUUYNHbI

Y155 Tny

C OMIHUM U TeM ke pacipejeneHueM c¢ napamerpamu (1,3, p). Unaue roeo-
pA,

P(yi>0)=p, P(yi=0)=1-p,
a YCJOBHas MIOTHOCTb BEPOATHOCTU (MpH yciaoBuu, 4to v > () umeer

noKas3aTeldbHbIIl BUJ C TapaMeTpoMm (3:

0, r <1
flz) =
Bexp{—px—-1)}, z>1.
Boiuncanum MoMeHThbl THO6COBCKO ciyJyaiiHOl BelM4MHbIL. PaccMoTpuM
cIyuyaiiHylo BelIMUMHY & MMeIoIyIo NoKasaTelbHoe pacnpepeinenue. Ee

IINIOTHOCTL BEPOATHOCTHU MMeeT BUI:

fe(r) = Bexp{—pz}
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I/IBBeCTHO7 4TO MOMEHTEHBI IIOKa3aTe/IbHOI'O pacliipegejieHufA C IlapaMeTpoM

(3 paBHBI

E¢" =nl/p".
B uactHocTH, osunganme paBHo E€ = 1/, a nucnepcusa umeet Bug DE =
E&? — (E{)2 =2/B%—1/3?=1/3. Otcrona

Ey"=E(Y"ly=0)-P(y=0)+E(y"}y > 0)-P(y>0) =

=p-E(14+&"=p- Z:OCQ—Z'ESH—%’ =

i , n—i nl & f'
=p-Z§)Cn(n—2)!(1/ﬂ) =P g X
Ey=p-(1+1/8), E¥’=p-(1+2/8+2/8%,

Dy =Ey’ — (Ey)? =p(l—p)- (1+2/8+2/6%) +p*/B%

IIpenenbHaa Teopema AJaA CYMM
rub66COBCKUX CIyYalHbIX BEJIUYUH

PaccMoTpum Teneph cymmy
S,(y") =7+...+ M

N3 n OOMHAKOBO paclipeie/lleHHbIX B3aMMHO He3aBHUCHUMBIX ru60COBCKUX

cly4JaitHbIX BeauunH ¢ napamerpamu (1,3, p). [IpocTo BeIunucauTh, 4TO

n

BS)) = LBy =n-p: (1+1/5),

DS = ZID%' =n-p(l—p)-(1+2/8+2/8*) +n-p*/B

n

1

N3 neHTpanbHOl NpedeibHOl TeopeMbl clelyeT, YTOo Tocje eHTPUpo-

BaHUA U HOpMUpOBaHUA (PYyHKIUA pacnpeeieHuA

e I

F.(x)=P <z
( yDs )
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BCE MeHee OTRKJIIOHAETCA OT (I)yHHI_II/II/I HOPMaJIbHOTI'O paclipeielleHuf ® B TOM

CMBLICJIe, YTO

sup |Fo(z) — ®(z)] — 0

npu n — oo. llpu 3Tom

sup | F (z) — ®(z)| = o (1 /W>

U MOPAIOK (1 /\/DS@) He MOeT ObITh yayullleH. A TOCKOIbRY

DS =n-p(1—p)- (1+2/8+2/8%) +n p*/3,

TO TO O3HAvaeT, UTO anmnpokcumauuf F, c nomombio ¢yHKIUU P npu
MallbIX p MOKkeT ObITh MJI0X0#. Bo3HMKaeT Bompoc, a HeJlb3A JIU MPU MallbIX
p HaWiTU Ny4lllyio alfpoKcuMalllio, Heellu Tak Ha3blBaeMas HopMalbHas,

naBaeMas lleHTpajlbHOU IpellelibHOU TeOpeMO.

I'u66coBCcKO-N1yacCOHOBCKOE paclpeejeHue

Paccmotpum KoHeuHoe MHO#ecTBO X MomHocTH N = |X| u N-MepHbIi

ru060COBCKUI Clly4YaliHbIA BEKTOP

Y= {’Y:Ea L E%},

KOMIIOHEHThI KOTOPOro SfABJIAIOTCA B3aUMHO He3aBUCUMBIMU OJMHAKOBO
pacnpenenenubivu (b, 3, p) — TMOGCOBCKUMU CIyYaiiHBIMU BeJIUYUHAMU.
Rak usBecTHO, 3TU cilydaiiHble BeJMUUHbLI paBHbI HYJIIO ¢ BEPOATHOCTHIO
1 — p u cTporo Gonbllle HYJA C BEPOATHOCTBHIO p, KOrjJa OHU UMEIOT [ —

INoOKaa3aTeJlIbHOEe paclipeje/ieHrne, CIBMHYTO€E Ha b:

0, c¢ BepoAaTHOCTBbIO 1 — P,
Yo =
&:, C BEpOATHOCTHIO D,

rae &, UMeeT (3-ToKasaTelbHYIO TUNIOTHOCTh, CABUHYTYIO Ha b:

Oa u < b)
fr(u) =

Be A=t " ynaye,
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Puc. 2: I'padur ma0THOCTH (aTOMa BepOSTHOCTHU B HYJle U TIOTHOCTHU MONOKUTENbHBIX 3Ha-
YeHUil) ru6OCOBCKO — MyacCOHOBCKOTO pacmpejenerus ¢ napamerpamu (b, 5, ) = (10, 1,4)
(cBernas kpuBas). TeMHbIe MPAMOYTONBHUKM — AMarpaMma BepOITHOCTEll COOTBETCTBY-
IOWero \-MyaccoHoBCKoro pacnpefenenus: P (&, = bn) = e *\"/nl.

PaccMoTpuM cyMMy ciydailHOro moAMHOecTBa K~ HeHyleBbIX (b, 8,p)

— rub0COBCKUX CIIy4YaillHbIX BeJWYUH

S(K’)’) — Z gxa

zeK,

roe Kfy — cnyqafz’moe MHOEeCTBO 1101 X ¢ Tak Ha3bIBaeMbIM HE3aBUCHUMO

— TOYeYHBIM paclipenejeHnueM

py(X)=P(Ky=X)= [[ Pt € K~) [ P(z¢ K~y), Xec2%,

zeX zeXC

M C OIMHAKOBBIMU BEPOATHOCTAMHU MOKPHITUA
P(r € Ky)=P(v, >0)=p, z€X,

Tak 4To
c
py(X) =M1 —p)*1, X e2*.

B CHJIy ollpeneleHUus CﬂyqaﬁHOFO MHOMEeCTBa Kﬂy nMeemM

Z Yz = Z & :S(K’Y)'

reX l‘EKY
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Puc. 3: I'padur miaoTHocTH (aTOMa BepOSTHOCTHU B HYJle U MIOTHOCTH MOMOKUTENbHBIX 3HA-
deHUit) ru66COBCKO — MyacCOHOBCKOTO pacnpefeldenus ¢ napametrpamu (b, 3, A) = (10,1, 8)
(cBernas kpuBas). TeMHbIe TIPAMOYTONBHUKYM — JUarpaMma BEepOfTHOCTEH COOTBETCTBY-
IOlIero \-MyaccoHoBcKoro pacnpepenenus: P (&, = bn) = e *A\"/n!.

OraspIBaeTcs, 4TO MPU MalbIX p, TAKUX 4TO pN /& A\, XOpOIUIYIO anmnpoKkCcu-
Malluio pacnpeeleHus CyMMbI S(Kfy) u3 N B3aMHO He3aBUCUMbBIX T'uO6-

COBCRUX cnyqaf/’IHbe BeJIMUYMH OaeT paclipeneljieHure

w N
Gy(w)=py@) + [ ¥ g% (w=bX|py(X)du, (1)
X:0<b|X|<u
raoe

Blu—b| X)Xl —B(u—

) RN - 8D, > X,

g9x '(u—b|X]) = (2)
0, rHaye,

— yCIOBHbIe TaMMa-TIOTHOCTU paclpefeleHus CYMMbl TOJIMHOKecTBa
X C X HeHyJeBbIX [J — MOKa3aTelbHBIX CIy4YaiiHbIX BenuuuH (cMm. y Den-

nepa [1], Tom 2, cTp. 24), a
py(X) =P(Ky =X), X €2%,

— paclpeneineHue BepOHTHOCTeI/UI cnyqaﬁHoro MHOecCTBa Kﬂy HEHYJIeBbIX
ru060COBCKUX CﬂyqaﬁHbIX Be€JINWYNH, olipenessseMoe paclipege/J]eHneM Ncxon-

HOI'O BEKTOpa ruo6COBCKUX cnyqal‘/’lelx BeJINYUH .
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Puc. 4: T'padur n10THOCTH (aTOMa BEePOSTHOCTHU B HYJe U TIOTHOCTHU MONOKUTENbHBIX 3Ha-
YeHUil) ru66COBCKO — MyacCOHOBCKOTO pacnpenenenus ¢ napamerpamu (b, 3, A) = (10,1, 12)
(cBernas kpuBas). TeMHbIe MPAMOYTONBHUKM — AMarpaMma BepOITHOCTEll COOTBETCTBY-
IOWero \-MyaccoHoBCKoro pacnpefenenus: P (&, = bn) = e *\"/nl.

NHuaue roBops, pacnpenenenue (1)

Gy=Gx*...xG=G"*

N
— 9TO CBepPTRKaAa pacnpeneﬂeHI/Iﬁ N B3aMHO He3aBHUCHUMBbIX OOJWHaKOBO pac-

mpe/leleHHbIX THOOCOBCKUX ClyuYaiiHbIX BelWuuH ¢ nmapameTrpamiu (b, 3, p).
Kar GymeT nokazano Hume Gy npu N — oo Bcé MeHee OTKIOHAETCA OT
HeKoero npefeibHoro pacnpepenenus GGy 3\, KOTOpoe BIlepBble BBOOUTCA B
naHHo# paboTe, ABAAETCA YaCTHBIM clydaeM 0000IIeHHOTO pacnpeaeleHus
[Iyaccona, u KoTopoe Ha3bIBaeTcA 2UO6COBCKO-NYACCOHOBCKUM pacnpedene-

HuUewm.

IIpenenbHaa Teopema AJA peIKUX
ru66COBCKUX CIYYaliHbIX COOBITHH

Onpeaenenune (ru66coBCKO — NyaccoHOBCKoe pacnpepeneHue). ['u66coscko
— nyacconosckum pacnpedeaeruem ¢ napamerpamu (b, 3, \) HasbIBaeTcH

pacrnpenenernue Ha [0, 00), KOTOpOe UMeEeT aTOM B HYylle:

P(y=0)=¢"



92 I Beepoccniickaa ®AM’2002 Kongepenuus

1 INIOTHOCTh TMOJOMUTENIbLHbIX 3HAYeHU BUA
/8 Z ()‘/B(w _ bn))ne—/\ﬂ(w—bn)7
gar(w) = 0 <n<wp nn—1)
0, 0<w<hb.

b < w,

Oynruua Gy g\ ru66COBCKO — IIyaCCOHOBCKOIO pacnpejelleHUs UMeeT BUJ

A"
Gypr(w) =e {1+ > — n-Ig(w—bn)¢,
0<n<w/b T
rae
nt+l b n —b k
Ig(w . bn) _ T/0 ue Pidu = 1 — e Blw—bn) kz_:o (/B(w . n))

—— U3BECTHBIN uHTerpad.

IIycte Gy — dyHKIUA pacnpeneleHus clydailHON BeIUYUHbI
N
Z Tn
n=1

— CyMMbI B3aUMHO He3aBHUCHMbIX OJIMHAKOBO pacnpeneneHHbIX (b, 3,p) —

ru60CcoBCKUX clyydaiHbiXx BennunH. CrpaBensiuBa
Teopema. Ilycmv pN — A npu N — oo. Tozda
sup |Gy (w) — Gy pa(w)| = 0

npu N — oo.
Jloka3zaTenbcTBO He TpeOyeT HUKAKUX HOBBLIX HJeil, KpoMe TeX, KOTopbie
00bIYHO HCMOAL3YIOTCA NMPU AOKa3aTelbCTBe NMOJ0OHOr0 poja mpeaelbHbIX

TEeOopeM.

Cneacteue. CayuaiiHaa BelIndYnHA

MMeeT TMOOCOBCKO — MyacCOHOBCKYIO (yHKIUIO pacnpefeneHud Gpg) U

INIOTHOCTB Gp 3 ).



Bopo6béB 93

Ha puc. 2, 3 u 4 nokasaHbl NpyMepbl TpagUKOB MIOTHOCTHU! g) 5 ) TUOG-
COBCKO — IYaCCOHOBCKOI'O paclpejeleHud NpU pasiuyHbIX 3HAUEHUAX IY-
accoHOBcKoro napamerpa A = 4,8 u 12. Crenoit untepsai [0,b] = [0,10] u

napaMeTp ciycka (3 = 1 oIMHaAKOBBI [Jf BCceX TpeX NMpPUMEpPOB.

3akJII0YeHHE

B paboTe BBeleHO HOBOe MNpefelbHOE pacnpejelieHne, Ha3BaHHOe 2U60-
COBCKO — NYACCOHOBCKUM, KOTOPOE TOUHO B TOH ke CTeNeHUu ABIAETCA Npe-
NelbHBIM pacnpejieieHueM CyMMbl TMOOCOBCKUX Cly4yalHBIX BeJWYUH, B
KaKoUl TMyacCOHOBCKOe pacnpejelieHue — cyMMbl GepHYyIueBckuX. BBe-
neHHoe pacnpefeneHue (3, — 3TO BCEro JUIIb YacTHBIN ciayuvail 0606-
I[EHHOT0 MyacCOHOBCKOTO pachpefeieHns, 06bIYHO OMpeaensaeMoro Kak A-

I[IyaCCOHOBCRKRafa cyMMa
o0 )\n

Q=Y —F™,
n:()n!
CBEpPTOK
F'"=Fx...xF
—_—

n
HEKOTOPOI'0 IpOM3BOJbHOrO pacnpeneienua F. OgHako, pacrnpeneieHMe
G, 3,0 IBHO 3acily;kuBaeT cOGCTBEHHOE UMA — 2UOOCOBCKO — NYACCOHO6CKOE
pacnpedenerie — 10O ABYM IPUUYUHAM.

Bo-nmepBbIX, OHO YacToO BcTpeyaeTcs B HaOMIOJEHUAX 3a CTAaTUCTUKOI
HEOTPpUIATEeNbHBIX CIyYalHbIX BeJIWUYMH, CBA3aHHBIX, HAIpHUMep, CO CTO-
MMOCTAMHU NOKYINOK. Bo-BTophIiX, ” nMKoOpa3HbIi” BUM €ro IMJIOTHOCTU He
coBceM 00bIueH. Yailie Bcero npu o0paboTKe CTaTUCTUYECKUX HabGaI0NeHU
MBITAIOTCA TeM WK UHBIM CII0COO0M " criaaguTh” OlleHKY IIOTHOCTH, Ipe/-
cTaBissa cebe B KauecTBe Hjeala HeUTO, Oojee WM MeHee HallOMHUHaloIlee
HOpMallbHYIO INIOTHOCTb. IloaTOMy MMeeT mpAMOI CMbICI BBECTH COOCT-

BeHHOe HanuMeHOBaHue NJfd ”epHII/ICTbIX” HJIOTHOCTGIZ, 4TOOBbI BHIAEIUTL UX

! TlockombKy ru66COBCKO — IyacCOHOBCKOE paclipefie/leHle UMeeT aToM B Hyle, To uszobpaxenue ”rpadu-
Ka IIOTHOCTU” MPUXOAUTCA NOHMMATh ABOSIKO (IPYroro KOPPeKTHOro cnoco6a n3o0pasieHus MIOTHOCTH
HeT): B HyJle n3o0pasieHa BepOATHOCThL HYJIEBOr0 3HAYEHUs, a Ha UHTepBaje [b, 00) MIOTHOCTD MOJOKHU-
TelbHBIX 3HAUEHUH.
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13 001eii Macchbl 0000IIeHHBIX MYaCCOHOBCKUX INIOTHOCTE, 06paTUTh BHU-
MaHue HccieqoBaTeleil Ha UX cyIllecTBOBaHUE W JOBOJbLHO YacTyIO BCTpe-
yaeMOCTb, ¥ T€M caMbIM IpeJocTepeub OT MU3JIUIIHEro CTPeMJEHUSA CrJa-
JKUBATh “UrOJKK~ TMOOCOBCKO — IIyacCOHOBCKOro ’ quKkoOpasa”, ypoays ero

B KeJlaHHbIiI HOpMalbHbIH ~KOJIOKOAbUYURK” .
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