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Uccnenyercs Mmomenb 0000IIEHHOTO 3aK0HA PacIpeaeICHHUS Sech® u ee MIPUMEHEHHUE B CTATUCTH-
yeckor paguorexHuke. [IpuBoAsSTCS OCHOBHBIE CBOMCTBA U CTATUCTUKU pactpeneneHus. [lomyye-
Hbl QJIFOPUTMbl T€HEPUPOBAHUS CIYYAlHBIX YKCEN M AJTOPUTMBbl MOAEIUPOBAHUS CTOXACTHYe-
CKHX IPOLECCOB ¢ OJHOMEPHOU MIIOTHOCTBIO Sech®. [IpuBeneHsl anropuT™Mbl TOYEUHOM OLIEHKH
mapamMmeTpa CIBUTA IPHU W3BECTHBIX U HEM3BECTHBIX MapaMeTpax Macirada, a TakKe alrOpUTMBI
[OCJIEA0BATEIbHON UHTEPBAIBLHON OLEHKU MapaMeTpa cABUra. Pe3ynpTaTbl MOAETUPOBAHUS TO-
TBEPKAAIOT TEOPETUUECKHUE PACUETHI.

Kniouesvie cnosa: pacnpeneneHue, HelMMHEHHOE TPeoOpa3oBaHue, aJrOPUTM, PoOACTHOCTh, TeHe-
pauusi, To4edHas ¥ MHTepBallbHas OIICHKA, TapaMeTp C/IBUTa, MapaMeTpsl MacIuTada.

BBenenue

B nureparype, 3aTparuBaromieii BOIpOChl CTATUCTUYECKON 00pabOTKH NaHHBIX (Pe3yIbTaTOB
HAOJIFOJICHHIA) TSI MaTEeMaTHYECKOr0 OIMHMCAHUS Pa3HOOOPA3HBIX MOMEXOBBIX MPOIIECCOB B KaHANAX
CBSI3H, UCIIONIL3YIOTCS cToxacTuueckue nuddepennuanpabie ypasaeHus (C/Y) B koTophix nerepmu-
HupoBaHHas QyHKIUA f(£) onpemensercs OMHOMEPHOU IIIOTHOCTHIO BepositHOCTH (I1B)

de(t)/de+ f(&) =vn(1), f(&) =bZ(S) /2, (1)
rne Z(&)=—dInP(§)/df — nenuneliHoe mpeoOpa3oBaHue Haj mpoueccoM &(f) ¢ mIoTHOCThIO [1]
P(c‘;):(C/\/E)exp(—2jjf(x)dx/b), Y=+2b/N, N — ONHOCTOPOHHSS CIEKTpPaJbHAS ILJIOTHOCTh

Oenoro myma n(f) ¢ HyJIEBBIM MaTeMaTHYECKUM OXHIAHHEM H IETbTO00pa3HON KOPPETALHOHHON
¢dynkuuei, kodppunueHt nuddysun b=const, C — KOHCTAHTA.

Jns onmucaHus IIMPOKOTo Kilacca IMOMEX, paclpeneNeHHBIX 10 4acToTe, BPeMEHH WU Mpo-
cTpaHcTBY ((pIyKTyallMOHHBIE), a TaKX€ COCPEAOTOUCHHBIX BO BPEMEHH WM MPOCTPAHCTBE (UM-
MyJIbCHBIE), NCTIONIB3YETCsl 0000IIeHHAs KCIIOHEHIINAaIbHAs MOLIEIb [2]:

P(§)= exp(~|&/C(M['), C)=c[T1/v)/ TG/ )], 2)

v
2C(v)I(A/v)
rie 6° — aucnepcus (MOIIHOCTB) HOMEXH, v>1/2 — mapameTp, IPUHUMAEMbI B Pa3IMUYHbIX CUTYya-
musix 3a v=1/2, v=1 (mannacosckas [IB) unu v =2 (rayccosckas I1B).

Mopgenp Buaa (2) mpu HECOMHEHHBIX JOCTOMHCTBAX IKCIIOHEHIIMAIbHON (HOPMBI CONEPKHUT
W3MEHSIOUINICS MapaMeTp v, YTO He BCerjaa yAOOHO MpHU MOCTPOSHUHU alTOPUTMOB U MPAKTUYECKUX
CXEM JEMOIYNIATOPOB, MOCKOIBKY TpeOyeT UX CTPYKTYpHOH mepecTpoiiku. Hampumep, HenmuHerHOE

npeobpazoBanue ¢ V=2 umeer BuA Z(£)=&/c° (IMHEHHBINA BXOI AEMOIYIATOpA), a B cIydae v =1

— J)KECTKUH OrpaHHYHTEIb B COCTaBe AeMoayisitopa Z(&) = \/Esign(ﬁ) /o.
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B npakTuke cCTaTUCTUYECKUX PACUYETOB B PAJEC CIyYaeB sl BEPOSTHOCTHOT'O OMUCAHUS TIOMeE-
X¥ UCTONB3YIOT MOJIENb PACHpPE/IENICHUsl ¢ € -3arps3HeHreM (pUOIMKEHHO HOPMAJIbHOE pacipere-
JeHHe, JoIycKaollee yAIuHeHHble XBOCThl) P(&) =(1—¢)R, (&) +¢eP(E), rae P () — rayccoBckas

I1B, P (&) — npousBonbHas [IB. Ecin A (&) namnacockas [IB, To HenmuHeliHOe mpeoOpa3oBaHue
umeet Bua Z(&) = {Asign(i)/cz, pu |§| >A; &/c’, npu |§| < A} , TIe A — IIMPUHA 30HBI JIUHEH-

HOW YaCTH HEJIMHEHHOTr0 peo0pa3oBaHusl.
B ot0i1 cBs3u B [3] monyueno pacnpenenenue uMeroiiee [1B

P(&)=oaC(k)Sech*(a&),k=B/a,0,p>0, 3)

rne C(k)=T((1+k)/2I"(k/2)/ Jn , ['(x) —ramma-¢yHKIMS.

Taxast mozenb oMexu (OZHOMOJAANIbHAS, ABYXIIapaMETPHUECKas) O3BOJISIET yUECTh MEAJICH-
HbIC HECTallMOHAPHBbIE M3MEHEHUs MHTEHCHBHOCTH M aMIUIMTYIbl mpouecca &(¢). Ilpm mapamerpe
o — 0 pacmpeneneHne cTpeMHUTCS B Npenene K rayCCOBCKOMY, a TMPH o —» o K JIAIIACOBCKOMY
(puc. 1). Henuneiinoe npeodpazoBanue aist [1B (3) umeer Bun msrkoro orpannyenust Z(&) =pth(af)

(puc. 2), 3T0 MO3BOJISIET MOTYYATh AITOPUTMBI 00paOOTKH 0€3 CTPYKTYPHOH MEepecTpOUKN CXEMBI, UC-
MOJIB3Ys TONBKO aJalTUBHYIO HACTPOIKY napameTpoB Z(E).

e N I
o4 R (I aal. X yd
- B O'A 7777777 0=0.5 / ]
S b -
PE) » a=0.5 . 2@ o -
2 o 22 a=0.1
" ﬂl,--}\‘{/ 0=0.1 04 // //
- N o o
Puc. 1. Pacnpenenenue (3), 1 — 0=10; Puc. 2. Henuneitnoe ﬁpeo6pa3OBaHHe,
2—-0=0,5; 3 —a=0,1 1 -0=10;2 —0=0,5; 3 — 0=0,1

Lenb paboThl — 00OOIIUTE CBEJCHUS O CBOWCTBAX, CTATHCTUKE W MH()OPMAIIMOHHBIX XapaKTe-
puctukax pactpezneneHus ¢ 1B (3); moiyduTs anropuTMbl reHepanuy ClydalHOW BelMUYMHBI &, H
mporiecca &(f), OIEHKM MapaMmeTpa CABHUra IMPU MU3BECTHBIX W HEM3BECTHBIX NapaMerpax Maciirada,
WHTEPBAJILHON OIEHKH MapaMerpa CIBUTA.

OCHOBHBIE CBOICTBA H CTATHCTHKH pacnpeenenns Sech®

Pacnpenenenue c 1B (3) ¢ Touku 3peHUsI MOCTPOEHUSI pOOACTHBIX aITOPUTMOB M YCTPOUCTB

00paboTKH  fABIsleTcs  pacmpeneneHueM B kiacce [3] R = {P:IﬁzqP(ﬁ)di < Czq} , The
G, =f(Y2,Y4,...,Y2q)qu s Y., — Oe3pasMepHble KyMyJsHTHbIC Koo duumentst (v, =1, y, — K03~
¢unment oskcuecca), ¢g=1,2... — wungekc. Kmacc pacnpenenenuit R, mmpe, uyeM KIJIAcChl:
R, = {P :P(0)>20> 0} («nanxynmas» [1B-mannacosckast) u R, = {P : I&zP(ﬁ)d E< 62} («HAMXYH-

mrasp» [IB-rayccoBckast), KOTOpbIE ABJISIOTCS NPENEIbHBIMU I ‘R, .

Pacmpenenenue ¢ [1B (3) Brimrouaer B ce0s1, Kak YaCTHBIN ciiydail, pacnpenencaue Yamrep-
nayna [4] P(&)=oSech(af)/n (3mece B (3) k=1) u T.H. pacnpenenenne «Sech’» ¢
IIB P(&) = aSech’(a&) /2 (3aech B (3) k=2). Takum obpaszoM, pactpesenenue (3) MOKHO Ompesie-

JTUTH KaK 0606menHoe «Sech® pacnpenenenue.
OyHKIMS pacrpeneieHus UMeeT BUJT

_z akg 5 E _ 20k
F(©&)= . C(k)e 2E({2,k},{1+2}, e j, 4)
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rae ,F, — oboOmeHHas runepreoMmerpuueckas GyHkus. Jis npakTuueckux pacueToB yJoOHO BOC-

HOJb30BaThes annpokcuManueil (4) B sune F (&) = (1 + th[(a1 +bk )a&]) /2. Ilpn Tako! anmpoKcH-

mammu Ha wmHTepBane y=afe[-10%;10°], ke€[0,051] ¢ xoddpdummentamu @ =-4,10-10",
b,=64,23-107, ¢, =92,76-10" cpemnexsanpatnueckas ommbka D(AF =F, —F) He mpeBocxoaut
Bemmunnel 5-107, a B ciywae & €[1;20],q, =-18,98-107, b,=79,37-107, ¢, =56,23-10" ora
ourbka D(AF)<5-107°.

Xapaxrepuctuieckas ¢pynkuus 1B (3)

_n(r+ jak)

DE)=2""C(k)e 2 (B{—l,l(k—ﬂ),l—k}ezz{—l,l(k—ﬁ),l—kD, (5)
2 o 2 o

rae B(z,a,b)= joz t“'(1-1)""dt — nenonnas 6era-QyHKIHUSL.

B 1abn. 1 B kauectBe npumepa npusenensl [1B (3), dpynkuun pacnpenenenus (4) u xapaxre-
puctuueckue GpyHkuuu (5) ans napamerpa k =3,4 .

Tabanma 1. IIB (3), pyHknuu pacnpeneneHus H XapakTepucTtuieckne pyuxkuun aasa k=3,4

IMapametp k k=3 k=4
IIB P(§) 2a:Sech’(a) / 3aSech(a)/ 4
D
JHIIDE PACHPOEI S 1 arcta(th(a& / 2)) + Sech(a&)th(at)) L2+ Sech? (&) th(at)
F(&)-0,5 T 4
Xapakrepuctudeckas GpyHKIus £ nt it £ nt
1+—)Sech(— —(4+—)csch(—
() ( az) (ZOL) 8(1( az) (20L)

Martematndeckoe oxunanue u acummerpust [1B (3) paBHBI Hymo, a Aucnepcus M IKCIECC
(puc. 3) onpenensrorcss GyHKIUSMH, 3aBUCSIIIAMH OT TTapaMeTpoB 3 u k :

k+2
pkp=2—® g F,f,f,k}[ﬁﬂ,f+1,5+1},—1 , (©)
kB 222 27T

—k GF; |:k’k9k’k,kaki|a|:k+1ak+1,k+1,k+1;k+1i|,_l
_3k2 222272 2 2 2 2 2

 Clk 2
*) I {k,k,k,k},[kﬂ,kﬂ,k+1},—1
222 2 2 2

rae ,F,, (F, —o6o0menHble runepreomerpudyeckue Gynkuuu. Oynkuus sxcuecca y(k) mpu 3Haue-

v(k)

-3 (7

HISIX o0 —> 0 (k—0) ctpemurcs k Tpem (namtacosckas [1B), a mpu oo — 0 (k —>o0) k Hymt0 (Tayc-
coBckasi [IB), 4TO COOTBETCTBYET OTMEUYEHHOMY BBIIIE CBOMCTBY MpENECIbHBIX PACHPENCICHUH IS
o6o61ennoro “Sech™” pacrpenenenns. Takke MOXKHO OTMETHTB, 4TO He MeHee, ueM y 50 % Bcex wc-
MOJIB3YeMBIX B NPAKTUYECKUX 3aadax pacrpenencHuil [4], koddduuueHT skciecca HaXOIUTCS B
npexnenax [0,...,3]. Buay rpomo3axoct TouHbIX Gopmyi (6), (7) ©X MOXKHO amIpOKCUMHUPOBATH YII-

pomennsiMu 3aBucuMoctsmu D (k,B) = (a, +b,k*) /B>, v,(k)=3/(a, +bk"), Tae nis unTepBana
3HaueHud k €[0,1] mapamerpst a,=2, b, =0,47, ¢,=1,65, a,=1, b,=0,5, ¢, =1,7 u cpenHe-
KBaJ[paTHyeckas ommbka He MpeBocXouT Bemmuunbl 10° (nns D) u 3107 (uis v, ). B unreppane
3HaueHud k €[1,10] mapamerps a, =1,29, b, =0,99, ¢,=0,99, a,=0,8, b,=0,7, ¢, =1,3 u cpexn-
HeKBaJpaTuyeckas ommbdka He npepocxoaut 3-107° (mns D,) u 10 (s Y, )- 3ameTuM, QyHKIUU
(6), (7) umerot Tounsie 3Hauenus D(0,8)=2, y(0)=3, y(D=2, v(2)=1,2.

KonmuuectBo nndopmanmu dumiepa paccmarpuBaemoii [1B
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L (k)= [ Z*©)P(E)dE=PB / (1+K). (8)

Kosppuument  momaBnenmss  momexu  umetomedt  IIB (3), ompenensercs  dopmyroit
w(k) = D(k,B)1.(k,B) u naxomures B npenenax p(k) €[l,...,2] (puc. 4).

2 T T T

1(R) w(k)

Puc. 3. Koaddumment sxnecca Puc. 4. Koo durment noxasienus

I'enepanus cay4yaiiHbIX BeJTHYNH U MPOLECCOB
AHaJIOTOBBIN aJrOPUTM TeHepUpoBaHus Mporecca ¢ onHoMepHo# [1B (3) HemocpencTBeHHO
cenyer u3 (1) d&(t)/ dt+bPth(a&)/2=yn(t) n nerko peanusyercs, HanpuMmep, B cucteme Simulink
Matlab. IIpu peanu3anuu aHaIoOroBoro ajaropuTMa clefyeT 0OeCIeUUTh BBITIOTHEHHE COOTHOLICHHUS

I.=M (|df &)/ d§|)_1 =2/(bl,)>>T,, rne T, — MOCTOSHHAS BPEMEHH MOJIETUPYEMOH cUCTEMBI, T, —

MOCTOsIHHAS BpEMEHH Tporiecca n(t) .

B cmyuyae auckperHOro BapuaHTa ajaropuTMa uucieHHoro mopenupoBanus CHY (1) s
CHMMETPH3UPOBaHHONW (POPMBI ypaBHEHHsI MOXXHO HCIONb30BaTh Metof PyHre-Kyra BTOporo wmm
YeTBEPTOro Mmopsiaka, a st popmel Mto — merox Diinepa. Tak onTuManbHas pa3HOCTHasI cXeMa, Mpu
noanmanuu CIY (1) B popme Uto, umeer Bug (A <<1):

&, =& —AbPth(ag,)/ 2+ Ayn,, ©)

rae A — mar KBAHTOBAHUS, n; — CTaHI{apTHLIﬁ I[I/ICerTHLIﬁ Oenbli mym (H€3aBI/ICI/IMLI€ TrayCCOBCKHUC

CllyyaifHble BETMYUHBI C HYJEBbIM cpennum U M(nn;)=39,,, rne 6,, — cumson Kpouekepa). I'o-

ij>
OanbHas CpeHEKBAIpaTUUECKasl MMOTPEITHOCTL cXeMbI (9) onpenensercs dhopmynoi [S]:

r ' 2 2 L AN32 2 k(k+2)
GSA(L [ (@ }dt) = (AY(b/2)yap /—(k+l)(k+3)m’ (10)

3neck T = Am, m — o0beM BeiOopku. HepaBencTso (10) mo3BomnsieT onpeaenuTsh mar KBaHTOBaHUs A .
s reHepupoBaHust ciaydaiHbix yncen ¢ [1B (3) MOKHO MPUMEHUTH CTaHAAPTHBINA MOIXO0J C

HCTIONb30BaHNEM 0OpaTHON (yHKImu pacnpenenenus & = F'(n,) (onpenensemoii uz F,(£)) u re-
HEpaTopa PaBHOMEPHO PACIpPEEIEHHbIX YUCE 1), .

Bonee TouHBIN pe3ynbTaT MOXKHO TONYYUTH C UCTIONB30BAHHEM COBPEMEHHBIX BBIYHCIATENb-
HBIX CPEACTB Ha OCHOBE MOAM(PHULIMPOBAHHOTO AJITOPUTMa CTYIEHYATON ammpOKCHUMAlMHU (QYHKIHH
pacnpeneneHus. AJTOPUTM COCTOHUT B CIICIYIOIIEM.

1. 3amate mapamerpsl £, a.

2. CreHepupoBaTh paBHOMEPHYIO CETKy Mo Y Ha uHTepBane [—c/k,c/k], rae mapamerp
¢=10...20 obecrieurBaeT MOKpHITHE ceTKoW He MeHee 99,995 % Bceit obnacTh 3HaYCHUS (DYHKITUU
F(&) (4) npu k<10. B aTOM ciydae mMpHHA CTYNEHBKU alIPOKCHMAINU (GYHKIMU PACTIPEICIICHUS
OyZeT ompenenarscs maroM cetku AY .

3. Boraucnmuts F(Y)) no dopmyne (4) j = LI, 1= length(Y).
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4. CreHepupoBaTh PaBHOMEPHO PACIPEAEIEHHOE YUCHIO M, Tae i =1,m, m>1.

5. BeruncnuTe HHIEKC j U3 YCJIOBHA j = argmin Ln —F(, )J .
jelL

6. Boruucmuts Uit MHAEKca i 4ucio &, = Y, /o

7. BepHyTbCs K mIary 4 ecim i <m .

AGCOIIOTHAS NIOTPEIHOCT MeToa A, = max(F(Y W —F(, ))/Z(x AYF, "(0)/20., T1e Be-

jel1d
JTUYUHBI F) (0)=C(k), AY=2c/kl=(20..40)/kl. 3amerum, Tpu paBHOMEPHOW CETKE  IIO
z,=F(Y)), z,€[0,1], j= 1d, (HepaBHOMepHasi ceTka 1o Y, ) abComnoTHasL IOTPEIHOCTD ONPe/eNsi-
ercs BenuunHoil A, =Az/2a = (2ad ). Jns nonydenus ciuyqaiiHOM BEMUUMHBI & = Y, /o Heobxo-

JIMO pelIaTh OJHUM M3 YUCIEHHBIX METO0B 00paTHyIo 3axauy Y, = F - (z;) MUl KaX10r0 KOHKpET-

HOT'O 3HaueHu4 k.

OueHka mapamMeTrpa cIBMIa NPy H3BECTHBIX MapaMeTpax MacuTada

PaccmoTpuM 3amady OLGHKH Mapamerpa cIBUTa O MO WMEIOIIeHCsS OTHOPOIHON HEe3aBUCH-
Mol BBIOOpKE I' = [I’1 l”m] , IpUHAUIeKaIel pacnpenenenuio ¢ miotHocteio Fy(§)=P(r|0), rae
0e® u O — uHTepBaN Ha JeicTBUTENBHON ocu. [Ipu QukcHpoBaHHOM 00BEMe BBIOOPKH I BBIOO-
POYHBIM MPOCTPAHCTBOM SBJIAETCS /71 — MEPHOE eBKIUIOBO MpocTpancTBo R =R, Ha kxoTopom 3aza-
Ha mwiotHOcTh [)(€) , r € R . B 5TOM cinyuae B (3) cinexyer nonoxuts & =7 —0, i = Lm.

YacrHas ¢ynkuus noreps umeet Bua B(E,)=—InP(§,) = C—kIn(Sech(ag,)) . Meron makcu-
MaJbHOTO TPaBAONOAOOMS ¥  HCIONB30BaHWE BBHIOOPOYHOTO SMIUPUYECKOrO (YHKLIHMOHAJA
w.(&)=(1/ m)z B(&,) mupuBomuT K omeHke 0° =argmax W, (r,—0) u, crenoBaTeIbHO, MOTyYaeM

; r

HESIBHBII HHTETPaIbHBIA pOOACTHBIN aJlrOpPUTM

dé()

1 By - -
2 €)% de Tj @)=t = o [ th(e(r (1) =)t . =0 (11)

HpI/IMeHeHI/IC CTOXaCTUYECKOM FpaI[HCHTHOﬁ mpoucaypsl K MOCICAHCMY YPAaBHCHUTIO ITO3BOJIA-
€T Hepef/’ITI/I K IIOCJIEAOBATCIIbHBIM pO6aCTHI:IM OICHKaM

oo [ (@mPe)] dnpe) s, o B
ei+1_ei {M[ 592 ]} do 9 KZ(F’) do 9+lléfh(0€(’” e)) (12)

— -1
e K, =[ M (0 nP(&)/06%)] =—[M((alnp(§)/ae)2ﬂ -1/l .
B Tabn. 2 npuBeneHsl KauecTBEHHbIE XapaKTepuCcTUKu airoputma (12) mna ciaygas 6=0,1,

9; =0, k=1, OCIIBx, OCIIBBIX — OTHOIIICHUE CUTHAJI/TIOMEXA JI0 U MOCIIe IPUMEHEHHS aaropuTMa

(11).

Tabanma 2. KayecTBeHHbIe XapaKTepUCTUKH ajropurma (8)

Jnuna [lapameTp o 0,2 0,5 1 2 5
BBIOOPKH OCIlIBx, n1b -37,8 -29.9 -24.0 -17,7 -10,1
n=50 OCIlIBbIx, 1b -22,6 -18,3 -8,4 -4,6 8,1
n=500 OCIIBbIx, 1b -13,5 9,7 -0,1 2,0 15,5
n=5000 OCIlIBbIx, 1b -7,9 -1,2 8,6 10,3 22,9
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OueHka mapamMeTpa cIBHIa NPH HeM3BECTHBIX MapaMeTpax MacmTada
OO11as mocTaHOBKA 3aJjaudl aHAJIOTMYHA PACCMOTPEHHOM BBIIIE, OJJHAKO MapaMeTphl MacIITa-
06a o u B (o U k) SABISAIOTCS HEM3BECTHBIMU. MIHTErpaNbHbIH aITOPUTM OLIEHKH MOJydaeM U3 ypaBHeE-
uusdW,(&,)/dA =0, tne A" =[a’,k ]|. Torna cucrema ypaBHEHMI MHTErPATLHBIX OIEHOK MPUMET
BUJI

X O, =,
o (13)

(& l+k) 1 =
E(T(E) _ \P(T)J - ;!ln(Sech((xi(f)))dtau*’H* =0,

rne Y(x)=dInl'(x)/dx — norapudpmudeckas npousBoaHas ramma-¢yHkiun. [lomydeHHas cucrema

HE I03BONIAET HANTH SIBHBIC BHIPAXCHHS JUIS OLCHOK O, , kK, OJHAKO MPOLEAYPAMH CTOXACTHUECKO
aNMpPOKCUMALMU MOKHO TTOJYYUTh CUCTEMY aJTOPUTMOB MOCIIEOBATENBHBIX OIEHOK. B couerannu ¢
ypaBHeHueM (11) cucrema (13) npuHUMaeT 3aMKHYTHINA BUI.

s nmpubnmkeHHoro pemieHust cucremMy (13) MOXKHO yHOpOCTHTB, UCTIONB3Ys alllPOKCUMALIHIO
CIIOKHBIX HENMHEHHBIX (yHKIui Oonee mpocThiMu. Tak, pyHkuus /n(Sech(x)) anmmpokcummupyercs

3aBHUCUMOCTBIO —|X , IPHU 3TOM CPCIHCKBAIpATUICCKAsA OIINOKA TAKOMN AIlMpOKCUMAII Ha UHTCPBAJIC

x€[-10°,10°] me mnpesocxomut emunuub. Pynkumo W((1+k)/2)—W(k/2) Ha wuHTepBaje

k €[107,10*] MOXHO ammpOKCHMHPOBATH 3aBHCUMOCTBIO 1,94/ k cO CpeIHEKBaapaTUUECKOH OIMINO-
2

KO# aIIPOKCHMAIINH He MpeBbimaromeii 1072,

Bonee mpocToit 1 HaneKHBIN (IpH TOCTaTOYHOM O00beMe BBIOOPKH, BpeMEHH HAOIIOJCHUS),
JIETKO peajn3yeMblil MPOrpaMMHBIMHU CPEACTBAMU CIIOCO0 HICHTU(UKAIIKA COCTOUT B CICTYIOIIEM.

1. OLeHHTH BBIGOPOUHYIO AHCIIEPCHIO D .

2. OneHuTh BBIOOPOYHBIN KOI(DPHUIIMEHT dKCIecca y*. Ecmu y(k')¢[l,...,3], To HEOOXOAUMO
YBEITUYUTH 00BEM BBEIOOPKH.

3. BeI4MCIIUTH OLEHKY mapamerpa k u3 gopmyist y(k') =7y .

4. BeauciuTh OLEHKy mapamerpa B u3 opmynst D(k",p7)=D".

5. Beruucnuts Benmuuny o =B/ k.

B xauectBe ¢pynkuuit D(k,B), y(k) MOXHO MCHONIB30BaTh UX alIpokcumauuu D, vy, .

B Tabn. 3 mpuBeneHbl KaueCcTBEHHBIE XapaKTepucTuku anroputMa (11) ¢ oneHkoil mapamer-
POB MacmTaba 1o NpUBEACHHOMY BBILIE alrOpuTMy. MICXOqHBIE YCIIOBHS COOTBETCTBYIOT TabII. 2.

Tabnuna 3. KauecTBeHHbIe XapaKTePUCTUKHU ajaropurma (8) ¢ oueHkKoii mapamMeTpoB MacumTaba

Jnuna [lapameTp o 0,2 0,5 1 2 5
BEIOOPKH OCIlIBx, n1b -37,8 -29.9 -24.0 -17,7 -10,1
n=50 OCIIsbIx, 1b -23,8 -18,7 9,2 -4,9 7,9
n=500 OCIIBsIx, 1b -13,7 -9,8 -0,9 1,1 15,4
n=5000 OCITIBbIX, 1b -8,1 -1,3 8,2 9,4 22,3

HNuTepBanbHas oneHKa napaMeTpa cIBHIa

Jns monmydeHus: HHTEPBAJIbHOM OLIEHKH HCHONb3yeM TOT (akrt, uro BemuunHa —OB(E)/ 00

acuMIToTnyecku HopmanbHa ¢ mapamerpamu (0, i/.) (I. Kpamep, 1946), T.e. ecin i— o TO

—(@ Ié)'l/2 OB()/ 0= N {0,1} . ANITOPUTM TMOCTIeIOBATENBHBIX HHTEPBAIBHBIX OLICHOK
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0 —arcth(z,, /ﬁ +G/ )/ a<6, <0 +arcth(,, /ﬁ -G )/ a, (14

* * *
G =G _, +th(a(r,—9,)),
rae ¢,; — KBaHTWiIb pacnpenenenus CTbiofenTa. MuHuMaibHbIA 00beM BbIOOPKH, KOTOpBII oGecrie-
YUBaeT 33/JIaHHYI0 TOYHOCTH OIIEHKH A0, Ompenensercss HepaBeHCTBOM m < tf, (k+ l)_lth_2 (aAD).

Ecnm Bennmunnaa aAB << 1, HEpaBEHCTBO MOXKHO YIIPOCTUTH 1 < tf, (k+ 1)_l (OLAG)_2 .

3akjIoueHmne

B 3axmoueHnn HEOOXOJMMO OTMETUTh TEOPETHYECKYIO M MPaKTHUECKYIO IEHHOCTh paccMaT-
pHBaeMOro pacnpeaeieHus, KoTopas 3aKitodaercs B ciuenytouieM. Moaens [1B (3) moxer ucmons3o-
BaTbCA JUISl OMMCAHUSA MMITYJIBCHBIX IPOMEXOBBIX MPOIIECCOB C M3MEHSAIONIEIHCS MHTEHCHBHOCTBIO U
aMIUTUTYIOH BBIOPOCOB, TIPH 3TOM BMECTO JIBYX Pa3lUYHBIX paclpenesieHnid ONMCHIBAIOIIMX MTOBEe-
HHUE Tpolecca BONM3M MaTeMaTH4YeCKOro OXHIAHUS W Ha YUIMHEHHBIX XBOCTaX (XbIOOEpOBCKHIA
KJlacc MpHOMMKEHHO HOPMAaJIbHBIX paclpeeleHuH, pacpenesieH sl C € -3arpa3HEHHEM) HCIIOb3yeT-
cst onHo. B cBs3u ¢ aTMM Mozenb (3) WHTepecHa M MOXKET HalTH MPUMEHEHHE HE TOJBKO B 00JacTu
CTaTUCTUYECKOW PaJOTEXHUKH, HO U B pa3HOOOPA3HBIX 3aa4aX CTaTHCTUYECKONH 00pabOTKH pe3yb-
TaTOB HAOMIOJICHNH, BOZHUKAIOIIUX B (PMHAHCOBO-DKOHOMUYECKOW cepe, METPOJIOrHH, COLIHMOIOTHH
U T.n1.

Hns momenu (3) B ommunu OT (2) M MOAENU C € -3arpsA3HEHHEM BCEra CYLIECTBYET

O'P(r|0)/00" u nenpepoiBaa Vi=1,2,.... TIB (3) sBisiercs «Hauxy/uieit» B 0000IICHHOM Kiacce
pacmpenencHuii R, U JaeT BOSMOXKHOCTb IIOJIy4aTh POOACTHBIC alrOPUTMBI OLCHUBAHUS, GUIIbTpa-

uuu. Mogenb (3) T03BOMNSIET, HE MEHSSI CTPYKTYPY ACMOIYJISITOpa, UCIONb30BaTh alalTUBHYIO MPO-
Henypy HacTpOWKH HapaMeTpoB o, U, ClIe0BaTeNbHO, MPUMEHSITh POOACTHO-aJalITHBHBIE aJlrOPUT-
MBI paboTHl AemoayisTopa. [IpakTudeckast peanuszannsi HEMMHEHHOro mpeodpazoBanust Z(E) MOXKeT

OBITH OCYIICCTBJICHA Ha Oase I[I/I(b(i)epeHLII/IaJ'IBHOFO YCUIUTCIIA-OTPaHUINUTCIIA.

GENERALIZED DISTRIBUTION SECH*

A.V. AUSTANNIKAU

Abstract

Model of generalized law of distribution of Sech* and its researched application in statistical
radio engineering. Base attributes and statisticians of distribution are given. Algorithms of point esti-
mation of parameter of shift for known and unknown parameters of scale, and also algorithms of a se-
quential interval estimation of parameter of shift are resulted.
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