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AIIPOKCUMALIA PO3INOALTY EKCIIEPUMEHTAJIBHUX TAHUX
MOJAEJIAMU BJIN3BKUX 10 'AYCCIBCBKUX BHUITAIKOBUX BEJIMYUH

B pobomi ompumaro ananimuuni upasu anpoxcumyiouux QYHKYitl, Ompumanux Ha 0CHO8I MO-
deneil 3 nepgopoganum KymyasHmuum onucom. Ilobydosano winvnocmi po3noodiny pisHux mooenet
OUBLKUX 00 2AYCCIBCLKUX BUNAOKOBUX BETUYUH, NPOBEOCHO NOPIGHAHHA 3 eMNIPUYHON WITbHICIO
Po3n0diny i 3HANOEHO 3HAYeHHs. NOXUOOK anpoxcumayii 0as KodcHo20 Kaacy modeni. Tlokasano, wo
Mooeni Ha 0CHO8I NephopoBaAH020 KYMYIAHMHO20 ONUCY € ePEKMUBHUM THCIPYMEHMOM O ANpOK-
cumayii peanvHux CMamucmuyHUxX OaHUx pizHoi npupoou.

Knrouosei cnosa: anpoxcumayis, pso Edoceopma, KymyasHmui Koe@iyienmu, O1u3bki 00 2ayc-
CIBCLKUX BUNAOKOBI GeUYUHU, Nephopayisi KYMYIAHMHO20 ONUCY.

Beryn. IIpu 06poO11i CTATHCTUYHHUX JaHUX
4acTo 3pyYHO BUKOPUCTOBYBATH TayCCIBCHKY
MOJIeTh BUITaAKoBoro mpoiecy [1, 2]. [Ipote Take
MPHITYIICHHS IHKOJM MOXKE MPUBOAUTH JIO TIOMi-
THOTO TMOTIPIICHHSI Pe3yJbTATIB ONPAIFOBAHHS
BHIIQJIKOBOT'O TPOIECY, OCKUIbKH MifiOpaHa Mo-
JieTlb HE € ONTHMAajbHOI. BHKOpUCTaHHS CTaH-
JapTHUX HEraycCiBCbKUX 3aKOHIB  PO3MOJUTY
TaKOXX HE 3aBXKAW MOBHO 1 a/IEKBATHO OMHUCYIOThH
peanbHHI TIporiec abo K HATHKAEThCS Ha Mate-
MaTUYHI TPYIHOIII TOAAJIBIIOr0 OMNPAaIllOBAHHIL.
Sx xoMmmpomicHuUN BapiaHT B poboti [3] BBO-
JSThCS Tak 3BaHI OJIM3bKI IO rayCCIBCHKUX BHIIA-
nkoBi BennunHu (BI'BB), siki omucyroThest TieB-
HUM Ha0OpOM KyMYJISIHTHUX Koe(ili€HTiB 10 6-
ro nopsiaky. OueBHIHO, IO OOMEXKEHHS YHCia
KyMYJISTHTIB Hakiajgae oOMeKeHHs Ha 3aKOH PO3-
MOJITY, TOMY Ul PO3B’SI3KY MPAKTUYHHX 3a7ad
HeoOXiIHO MmiaiopaTy nepHuit kiac moneni bI'BB
[4]. IcHyOTh pi3HI MAXOAM Uit 3HAXOHKECHHS
AQHATITUYHOIO PEJACTABICHHS INUILHOCTI PO3IIO-
Ty, cepesl SIKUX PO3pI3HSIOTH Tomorpadiui Ta
anpokcuMmaTuBHi [5]. Tonorpadiuni meronu 3a-
CHOBaHI Ha BUKopHcTaHHI posnofiniB Ilipcona
abo JIxoHCOHA 1 BpaxOBYIOTh JHine meprrn 4
KyMYJISTHTH, 110 HakJiajae OOMEXCHHs Ha Tpel-
cTaBieHHs neskux kiacie BI'BB. st anpokcu-
Mallii IIUIBHOCTI PO3MOALTY BUKOPHUCTOBYIOTHCS
KOMOiHaIii MpOCTHX 1 IOCTaTHBO A0Ope Iocii-
moxeHnx QyHkuii. [lommpenns HaOynu moliray-
CIBCBbKI cyMilni po3nofiniB [6], siki JTO3BOJISIIOTH
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e(eKTHBHO ONKMCYBAaTH JOBLIBbHI PO3MOILIN, TTPO-
T¢ MOXYTh BHHUKATH CKJIAQJHOILI, IOB’s3aHi 3
OTPUMAaHHSIM OI[IHOK MapaMeTpiB CyMili 1 aHai-
3oM ix BnactuBocted [5]. LinbHICTH ampokcu-
MYIOYOT0 PO3MOJITy MOXKE OYTH 3a/1aHa y BHIJIS-
ni yciuenoro psiny EmxBopra [4, 7], Barosi koe-
GIieHTH SKOro 3aleXaTh BiJl 3aJaHOro HabOpy
KyMYJISTHTHHX KOe(illi€HTiB y BiAMOBITHOCTI 3
BuOpanuM kiaacom bBI'BB.
MocranoBka 3amaui. {19 mociimKeHHS
MOXIIMBOCTI BUKOPHCTaHHs Mojenei 3 mepdopo-
BaHUM KyMYJISTHTHHM OIMCOM JUTS arpOKCHMAITiT
3aKOHY PO3MOJLTY BUKOPHUCTOBYIOTHCS CTATHCTH-
YHi JaHi pi3HOT IPUPOIH, 3aKOH PO3MOALTY SKUX
BIJIpi3HSETBCS Bij HopMmasbHOro. Jlms 3Haxo-
JDKEHHS anpoKcuMyrouoi (QyHKii i BU3HAYEHHS
ontuMaiibHoro kiacy BI'BB posrasnyro 1Ba
MacHBH BUOIPKOBUX 3HAYEHb:
® cepelHs TPHUBAIICTh JKUTTS (POKIiB) B KpaiHax
cBiry, 3rigao ganux OOH 3 1980 poky mo Har
gac [8];

® TIOKa3HWKH KOHTPOJIO SKOCTI HAa KOHJWUTEPChH-
KOMY BHPOOHHIITBI (iHIEKC KHUPHOCTI) [9].

Jis 3HAaXOKEHHS TMTOXUOKH arpOKCHMAIIil
IIJILHOCTI PO3MOITY BUITAIKOBOI IMOCIiJOBHOCTI
monensimu BI'BB HeoOXximHO oTpumarH JBi armi-
pokcumariii GyHKINT IITBHOCTI HIMOBIPHOCTI:

e rpadiuHy Ha OCHOBI TiCTOrpamH, 3 BpaxyBaH-
HSIM pealibHUX BHOIPKOBHX JIAHHX;

ey BUDISAA aHANMTHUHOI QyHKIHIT (yciueHoro
psany EmxBopra) 3 meBHUM (OOMEXEHHM) Ha-
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00pOM KyMYJISHTHUX KOC(II[IEHTIB BiAIOBIIHO
10 3apadoro kinacy bI'BB.

Po(X)=pa(x)+ 3 (-1 B
k=3

k!

ae p,(X) — IIbHICTh HMOBIPHOCTI HOPMAJILHO-

px) (1)

ro PO3MOoALTY; P ﬁk) (x) — moxiaHi k-ro mopsAaKy
HOPMaJIBHOTO po3mofainy; [, — KBa3IMOMEHTH
po3noainy pg(xX), sKi MOB'A3aHI 3 KyMYyJISHTaMH
Ky CHIBBiIHOIIEHHAMH [7]
B3 =x3, Py=x4, Ps=xs,
Be =Ke +10k3, B, =k, +35Kk5%,, (2)

Bg = Kg +56K3Ks + 35Kk,

VY Bupasi (2) BiAMIHHUMH Bijg HyJs OyayTh
nuie iHpopMaTHBHI KyMYIISIHTH, SIKi BiIOBizna-
I0Th 3aiaHoMy Kitacy BI'BB.

[Toxubka anpokcumariii miIbHOCTI PO3I0-
niny monensmu bI'BB Moke Oyt npeacrapiieHa
SK KBaJpaTHYHE BIIXHUJICHHS IICHTPOBAHUX HOP-
MOBaHHX IIUILHOCTI HMOBIpHOCTEH [4, 5] BUIY:

0
g0 = [[PC)-Po(Fdx. (3
—00

Sxicte migOopy BiAMOBITHOTO Kiacy Mo-
neni BI'BB Bu3HayaeThcsi HAMEHIOW PO30iXK-
HICTIO MDK 3HA4YEHHSAMH TOYHOCTI (3) ampokcu-
Mallii IUTBHOCTI peajbHOI BHUIIAAKOBOI MOCII0-
BHOCTI P(X) PI3HUMM MOJEIAMHU Py(X), B TOMY
4ucii 1 raycciBebkoro. Jlis yHidikarii i 3py4HOC-
Ti TIOPIBHSIHHSI TOYHOCTI arpoOKCHMAIlii Pi3HUMH
Mogensimu BI'BB 1x nmopiBHIOIOTE HEe Mik c00010,
a 3 TOYHICTIO alpPOKCHUMAIIIl BUXITHOTO PO3MOIi-
Jy TayCCiBChKOIO MOJIEIUTIO 3 IMUIBHICTIO PO3IIO-
Ay p, (%)

oo}

en = [[PCO-py(OPdc. (&)
B npoMy BumazKy, BeIMYNHA:
€a = 86|/|8n| (%)
XapaKTepu3ye  HACKUIbKH  eeKTUBHO  (TIpH

g, = 0) nepdopoBaHa MoJieNb ONMUCYE BUXITHUIA

PO3MOALT B HOPIBHSIHHI 3 FAyCCIBCHKOIO MOAEILIIO.
Memow pob6omu € mindip ONTHMAIHHHUX
moneneri BI'BB mns anmpokcumartii ekcriepruMeH-
TaJNbHUX JIaHUX PI3HOI MPUPOIHN 1 3HAXOHKECHHS
KUIBKICHUX ITOKA3HHKIB SIKOCTI aripOKCHMAIII.
Pesyabtarn. PosrisiHemo pesynpraTy an-
pokcumailii BUOIPKOBUX JaHUX TPHBAJIOCTI KHT-
TS y CBiTi. BHKOpUCTOBYIOUM CTATHCTU4YHI JaHi
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[8] mobyayeMo ricrorpaMy po3nomiry BHOIpKO-
BUX 3Ha4yeHb, 4 HACTYIIHHM KPOKOM OTPUMAEMO
eMITIpHYHY HIUTBHICTh PO3MOALTY HUISXOM arpo-
KcuMallii ricrorpamu (puc. 1).

n

;

ES

42 o .
Puc. 1. I'pagivune npeacTaBjieHHs eMIipUYHOI
INJIBHOCTI PO3MOJiTy TPMBAJIOCTI JKUTTS

o S

OnuimeMo BHXIJIHY IIUIBHICTh TayCiBCh-
KO0 Mozemtio. i boro HeoOXiHO OTpUMATH
3HAYCHHS MaTEMaTUYHOTO CIIOJIBAHHS Ta Cepel-
HBOKBAJ[paTUYHE BiIXWICHHS BHOIPKOBUX 3Ha-
4YeHb

1 n
pL:—in =67,25,
g

n
> (x; — ) =1186.
i=1
BukopucroBytoun ~ po3paxoBaHi  JaHi
OTPUMAEMO HOPMaJbHY HIUTBHICT PO3MOALTY
JUTsl BUXIZHOT MIUTBHOCTI (pHC. 2).
F

1
n-1

O =

11

-0l

=

40 ] W m £
Puc. 2. I'aycciBcbka miJIBHICTH
po3nogiay Ha ¢poHi BUXigHOT

3 puc. 2 O4YeBHIHO, IO TayCcCiBChbKa MO-
Jelib BKpall HE3aJ0BUIBHO ampOKCHMYE OCi-
JDKyBaHI CTATUCTUYHI JIaHI.

[epetinemo OGe3mocepenHbO 10 ANpPOKCH-
Mallii IIUTBHOCTI po3moaity mozensmu BI'BB.
Jis moyaTKy pO3IISHEMO MPEICTaBJICHHS PO3-
MOJITY CTAaTHCTUYHUX JNAHUX MOJICIUTIO aCUMET-
pUYHOI BUTIAKOBOT BETUYHHH MIPH s=2. 3aCTOCY-
BaBIM yciueHuit psa Emksopra, Monens nepdo-
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POBaHOI BUIAJKOBOI BEIWYMHM MATHUME IIib-
HICTh PO3MOILTY:

Py (x). (6

B mo3nayeHi HIiIbHOCTI po3noz[iny BHIKO-
PHUCTOBYETHCS TOABIMHUN iHAEKC, MEpPIIMN BKa-
3ye Ha Kiac rnephopoBaHOi BHITAKOBOI BETHYH-
HU, a IPYTUil BKa3ye Ha CTEIiHb MOJIIHOMY.

Jnst po3paxyHKy KyMYJSHTHHX Koedimie-
HTIB 32CTOCYEMO HACTYIHY (HOpMyITy:

py3(2)(x) = pn(x) -

1 < 3
K3 =——» (x; —n)’ =-1644,56,
n-—1+4
i=l
1 < 4
Ky =—— (x;—p)' =57654,3.
n—14
i=l
He puBnsuuch Ha Te, 1O pO3paxoBaHE
3HAQYeHHS K, ICTOTHO BiAPI3HAETHCS Bim HYI, B
AHAIITHYHOMY TIPE/ICTaBJICHHI HIUTBHOCTI PO3IIO-
Ty TIUM 3HAYEHHSM HEXTYIOTh y BiJIIOBIJJHOCTI
3 BUMOTraMu onucy BuOpanoi mozeni. [Ticns min-
CTaHOBKH 3Ha4eHb OTPHUMAEMO IIUTBHICTH PO3IIO-
Iy, 300paxkeHy Ha puc. 3.
F

11

/

=

e
e 40 =0 = m £ B

Puc. 3. llinbHicTh po3noginy acuMeTpH4YHOL
MozeJi npu s=2 Ha ¢oHi BUXiTHOI

Haii, s 1oOyZOBH ampOKCHMAIIHHOT
MOJIEII IIUIBHOCTI PO3MOALTY EMITIPUYHHUX JaHUX
3aCTOCYEMO KJIac €KCIIECHOI BUIAAKOBOI BEIHYH-
HU TIpU $=2, MIUIBHICTH PO3MOMLTY SIKOT MOXKHA
MPEACTABUTH Y BUTIISI

). ()

inbHicTh po3nOiLTY eKcueCHo'l' BHIIA]I-
KOBOi BEeMUYMHU NpH s=2 BUAY (7), AKOIO ampoK-
CHUMYIOTBCSl EMIIIpUYHI JaHi, TpeICcTaBlicHa Ha
puc. 4. PosrisiHeMO BUIAJ0K, KOJW BXIiJHA ITO-
CIIIZIOBHICT ~ allPOKCHMYETHCS ~ aCUMETPUYHO-
EKCIIECHOI0 MOJICIUTIO TIpH $=2 (pHUC. 5) 3 mibHI-
CTIO PO3MOIITY

Pyy2) ()= Pp(0)+

pY (x)+ 5:” (x). (8)

Pyaya(2)(X) =Ppn(X) -

/

= B . Ca R =
Puc. 4. HlinbHicTh po3noainy ekcuecHoi Moaei
npu s=2 Ha ¢oHi BUXiAHOI

BizyanbHO KONEH 3 pO3TISIHYTHUX KIACiB
nepdopoBaHUX BEIMYMH, HE MIIXOAUTH IS SKi-
CHOT anpoKcuMalIlii BUOIpKOBUX JAHUX.

v

P e /
wo sxan

Pnc. 5. H_I].l'[leCTb p03r10111.11y aCHMETPUYHO-
eKcuecHoi MoaeJi npu s=2 Ha ¢ oHi BUXixHOI

HactynmHum 3acTocyeMO Kilac acUMETpHY-
HUX BHIIAJKOBHX BEJIMYMH IPH S=3 IJIs MOOYI0-
BH alpOKCUMAIiHHOT MO IIUIBHOCTI PO3MO/Ii-
Jay:

P (x x) + 1083 “”(x) (9)

[MopiBHsiHO 3 BI/Ipa30M BULlY (6) B JAHOMY
BHpa3i 3’SIBHBCS JOJATKOBHH JOJAHOK, SKHIi
YTOUHIOE Mojenb. [padidHe mpeacraBiIeHHS
HIUTBHOCTI PO3MOJINTY EKCIEPUMEHTAILHUX JIa-
HUX 1 aCHMETPUYHOI BUTIAJIKOBOI BEJIMYMHH TIPH
s=3 HaBeneHe Ha puc. 6.

[

Py (3)(X) =P, () -

IO

£ +C s ] o Hil 2z
Puc. 6. lllinbHicTh po3noginy acuMeTpUYHOL
MozneJi npu s=3 Ha ¢oHi BUXiTHOI



ISSN 2306-4455 BicHuk YepkacbKoro aepxaBHOro TeXHOJOriYHOro yHiBepcuteTy

3acTocyBaHHsI KJIacy €KCIICCHHX BHUIIAIKO-
BHX BEJIMYMH NPU S=3 U1 alpOKCHMAIil IIiIb-
HOCTI pO3MONLTY HIYMM HE BIAPIZHAETHCSA BiX
BHITAJKy S=2 1 omucyerbes ¢yHkiiew (7), ska
MIpeacTaBiieHa Ha puc.4.

[epeiinemo o moOyaOBH MOJENi B Kiaci
ACHUMETPUYHO-EKCIIECHOT BUMAJKOBOI BEIUYUHU
pH s=3

Pryys(3)X) =P (X) = —=pP (x) +
(10)
0+ L )

Fpaq)n( aHpOKCI/IMaHII IHIJIBHOCTi po3noi-
Ny eKCIIePUMEHTAIFHUX JaHUX aCHMETPHUYHO-
EKCIIECHOI0 BHUIAJKOBOIO BEIMYHHOI MA€ BH-
[JISIL, IPECTaBIECHUIN Ha pUcC. 7.
[

1L]

] Tan T m T - A
Puc. 7. lllinbHicTH po3noainy acHMeTPHMYHO-
eKkcuecHoi MoaeJi npu s=3 Ha ¢ oHi BUXixHOI

Hacrynui anpokcuMarnii miibHOCTI po3-
Moty OyayTh JOJATKOBO MICTHTH KYMYJISHT
m’sToro nopaaky. Otxe, MOJAENb aCUMETPHYHOT
BHITaIKOBOI BEIWYMHHU 2-TO THUITY NPHU S=3 OINH-
CYETBCS IILTBHICTIO po3no;[iny

Pyays(3)(X) =pp (x) = —p& (x) -
. (11)
(5) (6)
S PR 0 (x).

I'padix mrinpHOCTI po3noz[iny (11) mpen-
CTaBJICHUH Ha puc. 8.
F

" " ! ar
Puc. 8. lllinbHicTh po3noginy acuMeTpU4YHOI
MozeJii 2-ro Tumy npu s=3 Ha ¢oHi BUXiIHOI

HIinpHICTE  pO3MOAUTY  acCUMETPHYHO-
€KCIIECHOI BUIIAJKOBOI BEIHMYUHH 3-TO THUITY MTPU
§=3 mpencraBieHa Ha puc. 9 i onmHucyeThes QyHK-
113

Pysyars(3)(¥) = pn<x)— <3><> TPy (%) +

“”( )+ <6>< )

- e e w A ™
Puc. 9. lllinbHicTs po3noainy acHMeTpHM4HO-
eKcuecHoi 3-ro Tuny moaeJi

npu s=3 Ha ¢oHi BUXiAHOI

[lpu anpokcumarii ekcrepuMeHTANbHUX
nanux monensiMu bI'BB nipu s=4 ¢yukiii posmo-
JTy, OTpUMAaHi1 Ha OCHOBI yciueHuX psiiB Emx-
BOpTa, MAIOTh [UISHKH, Ha SKHX HaOyBalOTh
BiJl’€MHHX 3Ha4€Hb, TOMy HE MOXYThb PO3TJIsia-
THCS K (PYHKIIT MITBHOCTI HMOBIPHOCTI.

Omxe A1s TOCHIPKYBAHOI 3a/1a4i, 3 aHai-
3y rpadikiB MO>KHa 3pOOMTH BHUCHOBOK, IO JUIS
OIUCY IIUILHOCTI PO3MOALTY BHOIPKOBHUX JTaHUX
TPHUBAJIOCTI XHUTTSA y cBiTi Monensmu BIBB 3
pisHOO TiMOMHOIO mepdopallii, Haiikpaml pe-
3yIbTaTH alpOKCUMAIIi]l JOCATAIOTHCS TPH BUKO-
pHUCTaHHI acCUMETPUYHOI MOJENi 2-T0 THITY TMpH
s=3, mpexacrasieHoi ¢ynkmiero (11) Ha puc. 8,
BTIM IS HEYNEpe/PKEHOTO NPUHHATTS MOJeli
HEOOX1THO PO3PaxyBaTH YMCIIOBI XapaKTEPUCTH-
KA BIIXWIEHHS MOI€EIbOBAHOI IIUIBHOCTI Bif
peanbHOi 3a Bupazom (3). Maemo, npu s=2

£,5()=9837-107, &,,(13)=12,243-107,

€,374(2) =11,632:107,
mpu s=3
3 3
€y;(3) =8:826-107, &, (3 =7.947-107,
- -3 _ 3
Eyays(3) =,165-1077, &, 0 (3) =6,563-107".

YwucioBi AaHi Mpo MOXUOKH arnmpoKCHUMAIlii
pisauMu monensmu BI'BB minTBepmkyroTh mpa-
BUJIBHICTh BIi3yaJbHOTO CHPUHHATTS PO Haii-
Kpaluii BapianT minoopy nepdopoBaHoi Mojedni,
a caMe Mojeli, 3aJaHoi B KJaci acUMETpUYHOI
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MoOJIeNTi 2-T'0 TUIY 3 HA0OPOM KYMYJISIHTHHX KOe-
GiLieHTIB Y5, Vs .

Pospaxyemo, sk mnepdopoBaHi Momeni
ONKCYIOTh BUXIJHUN PO3MOALT B MOPIBHSHHI 3
raycciBChKOIO MOJICIITIO Y BIICOTKAX:
€, — sy‘

n]

Ca(y) = -100% . (13)
Maewmo, nipu s=2

€a(y3(2)) ® 3370, €a(y4(23)) = 17%,

€a(yzr4(2) ® 21%,
npu s=3

(3)) = 40%: - Eafysy4(3)) ~ 46%

Ba(rs 1374
Ealrars(3) * 637 Ealysyars () ¥ 6%

3arasioM mpu S=3 TOYHICTH aNPOKCHMAIIii
HIUTBHOCTI PO3MOJTY PI3HUMU MOJAEISIMH 3 TIep-
(OpOBaHMM KyMYJISIHTHHM OITUCOM 3POCTa€ IO-
PIBHSHO 3 BHIIQJKOM S =2 3a paxyHOK JIOJJATKOBO
BpaxyBaHHSl BIUTUBY BIANOBIMHUX iH(pOpPMATHB-
HUX KyMyJsiHTIB. CITii TAKO)K BPaxOBYBAaTH, IO
MpH 30UIBIICHHI CTereHi s epdopoBaHa MOACIb
MOXE TIPU3BOIUTH JIO 3HAYHUX CIIOTBOPEHb
HIUTBHOCTI PO3IONLTY 1 SK HACHIZIOK HE MOXKe
OyTH BUKOpHCTaHA.

OueBumHo 10 mnepdopoBaHa MOAETb HE
3aBKJIHM TapHO OIHCYE BUXIAHUN PO3MOLI, IPOTE
MOXHA MifiOpaTH ONTUMAIbHUN KJIAC MOJeNeH

BI'BB, ski 3a0e3medyioTh HaHMEHIIY MOXUOKY
anpOKCUMAIIIT IIUTBHOCT1 PO3MOALTY.

Jnst 3pydHOCTi CHPUHHSTTS OIIHKH 3Ha-
YeHb MOXMOKM 1 TOPIBHSHHS 1X MK COOOIO IO-
Oymyemo Tabn. 1, maHi Kol XapaKTepU3YIOTh
TOYHICTh AIPOKCUMYIOUHX MOJIEICH.

PosrisiHeMo  pe3ynbTaTH - anpoKCHMAIlii
BHOIPKOBUX JAHUX SKOCTI Ha KOHAUTEPCHKOMY
BupoOHuITBI [9]. Tlo aHamorii 3 po3B’sI3KOM I0-
nepenHpoi 3a/1a4i mMoOyAyeEMO TicTorpamy po3sIo-
Ny BUOIPKOBHX 3HAYCHb 1 ampOKCUMYEMO il
3acobamu Wolfram Mathematica anst orpuMaHHs
EMITIpUYHOI INLILHOCTI po3noainy (puc. 10).

v

|
T ] 1

Puc. 10. I'padiune npeacraBjaeHHs eMIiPUYHOL
IMJIBHOCTI PO3MOAITY SIKOCTI iHAeKCY KUPHOCTI

ATIpOKCHMY€EMO BHXiJHI JaHi TraycciBCh-
KOO MOJIEILTIO.

Taomms 1

IMoxubxu anpokcuManii cTAaTHCTUYHUX JaHuX Moaesivu BI'BB

CTaTHCTHYHI JaHi PO cepeiHI0 TPUBAJIICTD KUTTH (POKiB) B KpaiHaX cBiTY

MOYUHICMb ANPOKCUMYIOUUX MOoOenell

l"aycciBchka anpokcHUMalIlis 14,743-10°

CreniHp NONIHOMY s=2 s=3

Mooeni nepghoposanux unadkosux erudun €p Ea(y) »/0 € Ea(y) »/0
Acumerpuuna 1 Tumy {v;} 9,837-107 33 8,826:107 40
Excrecna 1 tumy {7y, } 12,243-10° 17 12,243-10° 17
AcuMeTpu4HO-eKCcLiecHa 2 THITY { Y3, V4 } 11,632-10° 21 7,947-107 46
AcumerpuuHa 2 Timy {7y, Y5} 5,165:10” 65
AcuMeTpu4HO-eKCLleCHa 3TUIY {Y3,Y4,7Ys | 6,563-107 56

CTaTHCTHYHI JaHi NP0 MOKA3HUKH KOHTPOJIIO SIKOCTi HA KOHAMTEPCbKOMY BUPOOHUITBI

MOYUHICMb ANPOKCUMYIOUUX MOoOenell

l"aycciBchka anpokcHUMalIlis 3,224-10°7
CreniHp NONIHOMY s=2

Mooeni nepghoposanux unadkosux erudun € Ea(y) »/0
Acumerpuuna 1 tumy {75} 2,963-107 8

Excuecna 1 tumy {7y, } 0,356:10” 89
AcumeTrpudHO-eKcIiecHa 2 THITY { Y3, Vg4 } 0,237:10° 93
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JJis 11bOT'0 PO3paxoBYEMO 3HAYCHHS MaTe-
MAaTHYHOTO CIIOAIBaHHS Ta CEPeIHbOKBAIPATHY-
HE BIIXWJICHHS BUOIPKOBUX JTAHUX:

1 n
pz—in =17,738,
g

n
> (x; —n)* =0,96.
i=1

BHKOPHCTOBYIOUM PO3paxoBaHi 3HAYCHHS,
OyAyeEMO anpOKCUMYIOUY rayCCiBChKY IIUIBHICTD
posnoziny (puc. 11).

1
n-1

o=

—

.,

0 : B ) i :
Puc. 11. T'aycciBcbka miIbHICTH po3moaiay
Ha QoHi BUXiTHOL

[epeiinemo o ampokcumariii cTaTHCTHY-
HUX JaHUX MPO MOKa3HUK KOHTPOJIO SKOCTI MO-
JensiMH  TiepOopoBaHUX BUIIAJIKOBHX BEIWYHH.
Bukopucraemo Mozenb aCUMETPUYHOI BUIAIKO-
BOi BemU4IMHU npu s=2. CrodaTKky po3paxoByeEMO
KyMYJISTHTHI KOe(ili€HTH:

1 1Z(xi —u)’ =0,302,

i=1
1
K4 =

K3=
n

> (x; — )t =2,017.
i=1

Buxopucrosyroun psng Emxsopra ans ne-
pexoy BiJl KYMYJISSHTHOTO OITUCY JIO OMHCY Y
BUTIISI IIUTBHOCT] PO3MOJLTY, OTpUMaeMo (pyH-
Kiito Buay (6), rpadik sikoi HaBeneHo Ha puc. 12.

n
T n-1

/

Puc. 12. lllinbHicTh po3noaisty acHMeTPUYHOI
MozeJii npu s=2 Ha ¢ oHi BUXiTHOI
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HactynmHuM 3acTocyeMo Kilac €KCIIECHHX
BHITQJIKOBUX BEJIUYMH IS alpOKCHMAIIIl IiIb-
HOCT1 PO3MOJiNTY, SKAH OMHCYETHCS HIUTBHICTIO
posmoniny Buny (7) 3 KyMyJIsSTHTOM 4-T0 MOPSIIKY,
pO3paxoBaHUM ISl JIOCHTIJDKYBaHOI  BHOIPKH
(puc. 13).

P

=
f
/

/.

A

Al L3 '
Puc. 13. lllinbHicTh po3noaisty ekcuecHoi MoaeJti
npu s=2 Ha ¢oHi BUXixHOI

[

n H 1 [

Jamni po3risiHeMoO anpoOKCHMAIIII0 acHMeET-
PHYHO-EKCIIECHOI0 MOJIEIUTI0 TPU $=2, IO OIHU-
cyeThest BUpa3oM (8), a rpadik MiIbHOCTI PO3IIo-
JIITy TIpe/icTaBIeHH Ha puc. 14.

/S
/

3 L3 ' u - - 1

Puc. 14. lllinbHicTh po3noaity acMMeTPUYHO-
eKcuecHoi MoaeJi npu s=2 Ha ¢ oHi BUXixHOI

Jis KUIBKICHOI OIlIHKK HEY3TOMKEHOCTI
PEasIbHOTO 1 AIPOKCUMYIOUOr0 PO3IMOILTIB 3HAM-
JIeMO YHCIIOBI XapaKTePUCTHKH BIAXHWICHHS 32
BupazoMm (3) i 3Bememo B Tabm. 1. Takox mis
MOJIETIICHHST THTepIperanii pe3yabTaTiB B Tal-
JIUI[I HABEJCHI JaHiI TMOPIBHSAHHS SKOCTI ampoK-
cumanii monenssimu BI'BB mopiBHsiHO 3 rayccis-
ChKOIO MOJICJUTIO, po3paxoBaHi o Gopmyii (13).

3 rpadikiB, 300pakeHux Ha puc. 12-14,13
JaHWUX, HaBENEHWX y TaOm. 1, BUAHO, IO IS
CTaTUCTUYHUX JaHUX TOKa3HUKA KOHTPOIIO KO-
CTi Ha KOHAMTEPCHKOMY BHPOOHHWITBI OMTHMA-
JBHOIO € anpOKCUMAIIis MOJCIUTIO aCHMETPHYHO-
SKCI[ECHOI BeNMYMHM Ipu s=2. Takox Hemoraxi
pe3yabTaTH OTPUMAaHI IS €KCIIECHOI MOJIEII MPH
s=2. OCKUIbKM eKCIleCHa MOJIellb Ma€ MEHIIY
KUIBKICTh ~ MapaMerpiB  HIXK ACUMETPUYHO-
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eKCIIeCHa, a pe3yiabTaTH alpoKCHMAIll Jyxke
OJM3bKI MK CO0OI0, TO IUIsl CIPOILEHHS Ioja-
TbII0i OOpOOKM CTATUCTUYHUX JaHUX MOXKHA
BHUKOPUCTOBYBATH OLIBII IPOCTY MOJIEI.
BucnoBku. Ilpu BukopucraHHi pi3HHX
Mojieniel epOpOBaHUX BHIAJAKOBUX BEITHYUH
JUIA amnpOKCHMAIlii CTaTUCTHYHMX JaHUX HeoO-
XiTHO BPaxOBYBAaTH EMITIpHYHI 3HAYCHHS KyMY-
NSHTIB. BpaxyBaHHS BENMMKOi KUTBKOCTI KyMYyJIsi-
HTIB, SIK TIPABHJIO, YTOYHIOE MOJENb 1 MOKpAIIye
TOYHICTh alPOKCHUMAIlii, MPOTE OJHOYACHO 3 UM
MPHUBOAUTH JI0 ii ycknaaHeHHs. [lpu 30imbIneHHI
rbouHM nepdopaiiii Moxaeni (IITy4HOMY 3aHY-
JIEHHI KyMYJSHTIB BHIIMX TOPSAKIB O 2S-TO
MOPSIZIKY) anpoKkcuMalliiHa (QyHKIS MoXe TpH-
WMaTH Bij’€MHI 3HAYEHHS 1 HE 3aJ0BOJIBHAC BH-
MoOraM JI0 INUIbHOCTI MMOBIPHOCTI 1 SIK HACHIOK
HE MOYKE 3aCTOCOBYBATHCH.
[Tpu BHOOpPI ampoKCUMAIliiTHOI MOIEN J10-
ITBHO KepPyBaTHCS TPhOMa (PaKTOpaMH:
® ONMM3BKICTIO TpadivHOr0 MPEACTABICHHS aIlpo-
KCUMaLiiHOT PyHKIIIT 10 eMITipHYHOT ILILHOC-
Ti pO3MOALTY;
e HalMEHIOI MOXMOKO ampokcuMalii €y abo
HAMOUTBIIMM BUTpAIleM TIOPIBHSHO 3 TaycCiB-
CBKOIO al[POKCHMALLEIO €,(y);

® Ipu Maike OIHAKOBUX PE3yNIbTaTax TOYHOCTI
PEKOMEHIYEThCS ~ BHKOPUCTOBYBATH  OLIBII
MPOCTY MOJIENb 3 MEHIIIOK KUIBKICTIO Mapame-
TpiB.
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APPROXIMATION OF EXPERIMENTAL DATA DISTRIBUTION BY CLOSE TO
GAUSSIAN RANDOM VARIABLE MODELS

In the paper analytic expressions of approximating functions on the basis of models with perfo-
rated cumulant description are obtained.

Densities of the distribution of various models, close to the Gaussian random variables, are
built, the comparison with empirical distribution density is made and the value of approximation er-
rors for each model class is found. It is shown that the models based on perforated cumulant descrip-
tion are an effective tool for approximating real statistical data of different nature.

Keywords: approximation, number of Edgeworth, cumulant coefficients, close to the Gaussian
random variables, perforation of cumulant description.

Cmammio npeocmaense FO. I. Jleea, 0.m.1., npogecop

24


https://en.wikipedia.org/wiki/List_of_countri
http://www.statistica.ru/local

