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KPUTEPUN COIJIACUSA, OCHOBAHHBIE HA
XAPAKTEPU3AIIU PABHOMEPHOCTHU
OTHOIMIEHUWEM IIOPAAKOBBIX CTATUCTUK, U NX
ACUMIITOTUYIECKAA OPPEKTUBHOCTD

§1. BBEIEHUE

B macTosmen paboTe MBI MOCTPOUM [IBA HOBBIX KPUTEPUA PABHOMED-
HOCTY, OCHOBAHHBIX HA €€ XapaKTePU3AIUN CBOUCTBAME MOPAIKOBBIX CTa~
TUCTUK, ¥ UCCICAYEM UX ACAMOTOTUYECKUE CBOUCTBA. Takme Kpurepuum
cTpowntuch u3peaka u pambine. QoUH U3 NEPBLIX KPUTEPUEB PABHOMED-
HOCTY, OCHOBAHHBIN HA XapaKTEPU3AUNOHHBIX CBOUCTBAX, HOCTPOEH B [7]
samoHckuMu cTaTuctTukaMmu XaimmMoTo u [llupaxarm. HegaBHo mocTpoeHBL
KPUTEPUM PABHOMEPHOCTY, OCHOBAHHBIE HA XaPaKTEPU3AINYN CBOMCTBAMNI
OXKU TaHUU NOPAIKOBBIX CTATUCTUK, npuHagiexkamen Ty u Jluny [12].

Kpurepuu, ocHOBaHHBIE HA XapaKTEPU3ALUAX, U UX HPPEKTUBHOCTA B
HACTOSIIEE BPEMs CPABHUTEIHHO MAJO M3Y9IEeHBl, U B 3TOU OOJACTH CyIIe-
CTBYET JHUIIb HEGOIBIIOE KOIMIECTBO MyOMINKAIINT, CM., HAIPUMED, pabo-
Tl [5,8,10,13,14, 18,22-24], a Taxxe o630p [17].

OO6uias mOCTAHOBKA 3a0a9U MPOBEPKU PABHOMEPHOCTHU BHITVIAIUT TAK:
nyctb X1, Xs,...,X,; — HE3aBUCUMBIE OJUHAKOBO PACIPEIEJEHHLIE CILy-
JallHble BEJUYUHBL (H.0.D.C.B.), MMEIOIIUE HEIPEPLIBHYI (DYHKIUMIO Pac-
npenenerus (¢p.p.) F. TpebyeTcsa NpoOBEPUTH TUNOTE3y PABHOMEPHOCTH
Hy:F(z) ==,z €[0,1].

B 1989 r. m3secTuem crarucTuk M. AXcaHyarax OmyOJMKOBAI MHTE-
PECHYIO XapaKTepU3aluuio paBHOMEPHOro pacupegenenus [1, Jlemma 1].

Jemma 1. ITycmv Xq,...,X,, n = 2, — nezasucumvie nabarodenus ¢ ab-
COMOMHO HENPePbIsHbIM pacnpedesenuem, cocpedomouennbim na [0,1], u
nyembv Xi, < Xop < ... < Xy, — coomeememeyrowul 6apuayuonmbll

Karouesbie ca06a: paBHOMEPHOE PACIpEeNeHre, TPOBEPKA MMIIOTE3, XaPAKTEePU3a-
nus, U-craructuku, GOIbINe YKIOHEHUsA, 6axanqypoBcKas 3G PEeKTUBHOCTS, JOKAIbHAA
ONTUMAILHOCTD.

Pabora mepBoro m Tperbero aBTOpoB mnojanaepxkaxHa rpanrom PDPDU 16-01-00258
u rpaaTom CII6I'Y-DFG 6.65.37.2017.
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pad. Buibopka umeem pasnomeproe pacnpedesenue U0, 1] moeda uw moab-
K0 moeda, xo2da dpobb

Xin/X2, ~U[0,1].

Bocnonbayemces aTuM pesyabTaToM, 9TOOLI TOCTPOUTL ABA, KPUTEPU
U1 IPOBEPKY TAIIOTE3EI O MPUHAIIEKHOCTH BEIGOPKM PABHOMEPHOMY pac-
upenereruto Ha [0,1]. Jus 5TOro mocTpouM mO MUCXOZHOU BHIGOPKE TaK
HaseBaeMyto U-aMnupryeckyo hpyHKIUIO PaCTpeIeTeHMs

~1
n
Gn(t) = (k}) Z l{Xl,{ih...,ik}/XQ,{ih...,ik} < t}, te [0,1],

1< <...<ip<n

rge nof BeipaxkenumeM X, ;) i1, § = 1,2, TOHUMAETCA S-A MOPATKOBAS
CTATUCTUKA BBIOODKYU X, ..., Xi, -

B coorsercrBum ¢ Teopemon musenko—Kauremmu nma U-smnupudec-
Kux pacnpegejerni [11] cnpaBesinBo COOTHOIIEHUE: TOUTH HABEPHOE

sup |Gp(t) —t| — 0 mpm n — occ.
0<t<1

CaenoBaTenbHO, IPOBEPKY PABHOMEPHOCTHU €CTECTBEHHO MPOBOIUTH C

MOMOIIBIO CJAEAYIONUX ABYX CTATUCTUK: UHTEIPAILHOU CTATUCTUKA

U, = /(t — Ga(t)) dt

1 :
B (Z) > |:X17{i1,...,ik}/XQ’{il’“.’ik} — 5} (1)

1<ii<...<ip<n

I CTaTUCTUKN THUIIA KOJIMOFOpOBa

DU, := sup |Gn(t) —t|. (2)
0<t<1

Mer Bugum, uto cratuctuka U, asiasercs o6srauon U-CTaTUCTUKON ¢
sapom crenenu k, rorga kak DU, ycrpoena 6oJiee CJIOXKHO U SIBJIAETCA CY-
MIPEMYMOM IIEJOT0 CEMEUCTBA MOoLyaen U-CcTaTucTuk, 3apucamux ot t. Mbt
00CyIuM TIpenenbHbIe PACIPEIeJeHnsI O0eUX CTATUCTUK, ITOOBI UCIOAB30-
BaTh UX IJd MPOBEPKHU T'UMOTE3 B OOJBIMUX BbIOOpKaxX. IIpm sToM 6yaem
[TO/IB30BATHCSI HEOOXOIUMBIMU CBeeHuAMu u3 Teopun U-CTaTUCTUK U Te-
opuM ACUMITOTUIECKON P PEKTUBHOCTH MO Baxamypy, U3I0KEHHBIMYA B

mMoHOrpaduax [2,6,15].
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[Manee, mna BeIOOpa HanbOIee TYBCTBUTEIHLHOI'O KPUTEPHUA U NI MIPAK-
TUYECKUX PEKOMEH AN B HACTOAIIEM UCCJIEJOBAHNN UCTIOIB3YETCSA ACHM-
OTOTUYIECKOE CPABHEHWE KPUTEPUEB HA OCHOBE IOHATHUSI ACUMIITOTHUIE-
cxon oTHOCHTeabHON addexTuHOCcTH (AOD) [4]. IlockompKy cTaTuCTHKA
DU,, umeer npegenbHOe pacIpeieieHne, sBHO OTINIHOE OT HOPMAJIbHOrO,
TO OUTMEHOBCKasA d(PPEKTUBHOCTE HEIPUMEHNMA, & d(PPEeKTUBHOCTH IO
Xomxecy—Jlemany ciumkoMm rpyba u He pa3indaeT IBYCTOPOHHUE CTATH-
cruku [15]. [losTomy Haumbojee MOAXOAAMIUM CPENCTBOM CDABHEHUS CTa-
TUCTUK NPELCTABISIETCS JOKAIbHAA ACUMITOTHIECKAA D(PPHEKTUBHOCTD IO
Baxanypy [2,4], koTopas coBnajgaer B GOIBIIKHCTBE CLy9IaeB C MOAU(pU-
UPOBAHHLIME BapUaHTAMU APYTUX s>ddexTusHoCcTeR [3,15].

§2. DPPEKTUBHOCTD IO BAXAIYPY

JlokansHasa acumnroTudeckan sddextuHocTh (JIAD) mo Baxanypy
OMHOU MOCTEAOBATEILHOCTH CTATUCTUK OTHOCUTENILHO APYTOU BBEITUCIA-
€TCA KAK MPemea OTHOMIEHUsA TOYHLIX HAKJIOHOB DTHUX MOCIENOBATEIBHO-
CTel CTATUCTUK IIPU CTPEMJICHAN AIbTEPHATUBLL K HYJIEeBOU rumorese [3].

ToYHEIN HAKIOH XapaKTEpU3yeT CKOPOCTDb SKCIOHEHINAILHOTO yOLIBA-
HUA OMIMOKW TEPBOTO POAA MpHU (PUKCUPOBAHHLIX MOIIHOCTH W ATbTEp-
HATUBE U ABIACTCA OOMIEIPUHATON ACUMITOTHICCKON XapaKTEePUCTUKON
KadecTBa KpuTepus. [[1a BEIMUCAEHUA TOIHBEIX HAKJIOHOB OyIeM HCIOJb-
30BaTh (pyHAAMEHTATIbHYIO Teopemy Baxanypa [2,15]:

Teopema 1. ITycms © = O U O; — napamempuueckoe mmoxrcecmso, 20e
3nauenus napamempa 0 € g coomsememeyom 2unomese Hy, a 3naue-
nus 0 € O1 — asvmeprnamuse. [lycms nocaedosamespnocms cCmamucmur
{T,} ydosaemsopsaem caedyrowum yciosuim:

(1) T, — b(#) no Py-sepoamuocmu, 8 € O, 2de —oco < b() < oo,
u
(2) lim n ' InPy(T, > a) = —k(a) daa arbo2o 6 € Oy u nexomo-

n—oo
po2o omxpuimozo unwmepsana I, 2de Pynxyus k nenpepvisna ma

muoxncecmse I = {b(),0 € O1}.

Tozda npu scex O € ©1 mounvili naxaon cr(0) cywecmsyem u 6bivuCAA-
emcsa no gopmyae:

cr(8) = 2k(b(9)).
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Iox 40%aAbHbLM TOIHBIM HAKIOHOM MOHUMAETCA TVIABHAA Y4CTh TOYHO-
ro nHakioua cr(f) mpu § — 0. O6LIYHO UMEET MEeCTO COOTHOIIEHUE

CT(Q) NlT92, 0%0,

e BeIWYUUHY [7 TPUHATO HA3BIBATH JOKAJIBHBIM MHAEKCOM. Ilocaenaun,
KOHEYHO, 3ABUCUT OT aJbTEPHATUBHI.

B kadecTBe alIbTEPHATUB K PABHOMEPHOMY pacmpeneaenuto Ha, [0,1] Mb
BEIOEpEM ATbLTEPHATUBLI, MOXOXKUE HA TE€, UTO UCIOJL3OBAIUCH HEIJABHO
B. Munomeswd [12] g5 ncciefoBaHUs IPYroro KpUTEPUs PABHOMEPHOCTH,
OCHOBAHHOT'O HA CBOUCTBAX OXUIAHUU MOPATKOBLIX CTATUCTUK. Qmummem
5TH albTepHATHUBLL U ux mwiorHocru fj(z,6), z € [0,1], j =1,...,5:

(1) Jlemanorckas: fi(z,0) = (0 +1)2?, 6> 0;

(2) Jluwenuas: fo(z,0) =1+6(2x—1), 6>0;

(3) Kocunyc-ansrepuarusa: f3(z,0) =1—6 coswz, 60 €[0,1/2);

(4) AnbTepHaTUBA, OCHOBAHHAA HA MPOEKIUN AIPA,

fa(z,0) =1+60(% —zlnz—1), 6>0;

(5) Mapabomrueckas: f5(z,0) =1—60(z—1)(z — %), 6>0.

Mer Gy mem TakKe NOIb30BATLCA CBEICHIAMH O (PUIIEPOBCKON MH(POPMA-
U7 JJI DTUX ATbTEPHATUB, KOTOPHIE YIOOHO MPeACTABATE B BUIE TAOIM-
usl 1. B sron rabauue nox I(f;), j =1,...,5, moHnMaeTcsa (umepoBcKas
uadopmanusa mpu § = 0 1ia Kax [0 U3 ATbTEPHATUBHBIX IIOTHOCTEN.

B kadecTBe MOACHEHWA HAIIOMHMM, 9TO B MPOBEPKE CHIIOTE3 BAKHYIO
poub urpaet paccrosuue Kynnbaka—J/lenbaepa [2,15] mexay aabrepHaTn-
BOU C IWIOTHOCTHIO f(x,0) u (B TaHHOM KOHTEKCTE) PABHOMEPHEIM DACIIPE-

ﬂeﬂeHHeM, a IMEHHO:
1
/ F(,0) In f(z,6) da.
0

BepxHssa rpaHuma 4as JOKATLHOTO MHAEKCA [T TaeTcs, Kak M3BECTHO [3,
15], Beruaunoit limg_o 2 Q(#)/0>. lpu ecTeCTBEHHLIX YCIOBUAX PEryIap-
HOCTH [2], KOTOpBIE BBIMOIHAIOTCS LI BCEX IATH aJbTEPHATUBHBIX ILIOT-
HOCTEH, DTOT Ipeae] paBeH

1
1) :/<afg z,0) ‘00)2 . 3
0
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Tabauma 1. Nupopmanusa Puiiepa B HyJIe 1 AJIbTEpHA-
TUBHBIX ILIOTHOCTEMN.

Anvrepratusa | fi | fo | f3 fa fs
I(fj) 111/3])11/2(1/54]2/135

3Hasg DT 3HAYCHUA U 3HASA JOKAILHLIE MHIEKCHI, MBI JIETKO MOXEM BbI-

YUCIUTH JOKATHHYIO 6aXaTypoBCKYI0 3(hdEeKTUBHOCTD e? (9) mpu anbTEp-

HATUBHOU TUIOTHOCTU ¢ TIO (hOPMY.JIe

er(9) = lr/1(g). (4)

§3. HTErPAJIbHAA CTATUCTUKA U EE CBOUCTBA

Bepuemcs x usyuenuto cratuctuku [U, u3 (1). 1o mpexcraBurens
kaaccuaeckux U-CTaTUCTUK, CBOUCTBA KOTOPBIX XOPOIIO U3y deHsl, cM. [11].
Anxpo srou crarucTuku crenenu k uMeeT BUI
1
3
Beraucaum mepsyio npoekuumio sapa. 3adukcupyem Xy = z. [loaydaem

S(X1,. ., X)) = X/ Xoga, ) —

p(z) = E(®(Xy,...,Xp) | X =2x)
k—1
::E1+E2+ZEl —
1=3
rae CaaraeMble ONPEIEIAIOTCA MOTOKEHIEM & B BAPUAIMOHHOM PALY.
Berqumcanym oTaenbHO KaxkI0€ U3 CAAraeMbIX:
(1) Hycrs saeMeHTH BHIOOPKU pacmotaraiorces Tak: © < X; < -+ <
Xj_1. Torga nCKOMOE BEIpaXKeHMe MPeoOpa3yeTCsa i NOCTe HEKOTOPBIX BhI-
YUCICHUN PABHO

1
92’

N | =

= E(Xl,{1,...,k71,z}/X2,{1,...,k71,z}) -

1

E; = (kfl)!E(Xill{a: <X; < < inl}) _ (kfl)x/%

dz.

T
(2) Ecaum xe saeMeHTHl BRIGOPKE OyayT Takumm: X1 < x < Xo < -+ <
Xg—_1, TOrIa UMeeM
(k—1)
2

X
E2::(k—1)!E(711{X1 <r<Xp< o< X,H}):
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(3) B mocremseM ciydae MbI PACCMOTPUM BCE TAKUE BAPUAHTHI, KOT'IA
T HAXOAWTCS HA [-TOM MecTe B BapuaimmoHHOM pany, | = 3 : Xj < X,
<L <L "'<Xk—1-
Torga uckoMas BEPOATHOCTD /IS 3TOrO CAydas PaBHA:
1
o -1 ,1-1 k-1
E; = 3 C,_io (1—a)" .
IMocne 06 beqUHEHNA BCEX CAYYAEB MOMYIaeM BEIPDAKEHNE I TPOEKIINT

1
B k—2 k—1
o) = (k - 1);,;/ (1 ;:) dr + %Zollc—_ll A1 )t

=2

DN | =

T

CuenaeM ere HEKOTOPOE YIPOIIEHNWE, UCIOJb30BAB PA3IOKEHNE OUHOMA,
HrioToHa, 1 OKOHYATENBLHO TOJYIUM BBIPAKEHUE IS TPOEKITAN:

! _p)k2
o) = (k- 1y [ U=

T

~—

dr — % (1— z)hL. 5

Herpyauo y6egurbes, aro Ep(z) =0,0 < z < 1.
BaxkHyi0 POIIb B IaIbHEHIIEM UIPACT TUCIEPCHA DTOM IPOCKIME 07 =

1
J ©?(x) do. DTy GyHKIMIO HE yIaeTCA BLIMUCTATS AHATATIIECKH A TPO-
0

M3BOJBHOTO k, HO OHA JIETKO BBIMUCAAECTCS 1 KOHKpeTHBIX k. [To3xke Mbr
MPOM3BEeM BLITUC/ICHUA B KAYECTBE IpuMepa s ciydaeB k = 2 u k = 3.

13 (5) cienyer, uro Hama U-CTATUCTUKA U €€ AP0 CTENeHN k OKa3biBa-
10TCs HEBBIPOXK AeHbl. CrenoBarensHo, craTucTuka U, acuMITOTHYEeCKN
HOpMaJIbHA, U 10 Teopeme Xédauara [11] momydaem cXOIUMOCTDb IO pac-

IIpenejeHnuto
/[ n

3a01HO MBI CHOPMYIUPYEM ACUMITOTUKY OOMBINMAX YKIOHEHUN HAIIEH
cratuctuku npu Hy, uMes B BAOy NPUMEHEHWE K BBEMUCICHWUIO JOKATb-
Hou GaxanypoBckon >ddexkTuBaocTu mo Teopeme 1. CooTBeTCTBYOIIUN
pe3yabTaT Mbl 3aMMCTBYeM u3 pabors [20], cM. Takxe [6,16]. On npume-
HUM, TaK KakK Haia U-CTaTUCTUKA, HEBLIPOXK [EHA, U UMEET OTPAHUICHHOE
anpo. [loryaaem

Teopema 2. Ilpua >0
lim n~'InP(IU, > a) = —r(a),

n—oo
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2de PynKuua r nenpepvisna npu docmamouno masnix a > 0, npuwem

a2

r(a) ~ TEgz WU a— 0.
)

Acuvmnroruxa by () yxe BBIMUCIEHA I MUPOKOrO KJIACCA HEBBIPO-
x®neunsix U-cratuctux B padore [19]. ChopMmyaupoBaHHbIe TaM yCIOBUA
peryaspaoctu ND Ha albTe€pPHATHUBY BBIIOJHEHBI BBUAY OrPAHUIEHHOCTH
AApa U DIATKOU 3aBUCUMOCTH ATbTEPHATUBHLIX INIOTHOCTEN OT TapaMe-
Tpa 0. B cuny sToro umeem

1

b (£,6) ~ k / (@) fo(z,0) dz 6, (6)
0

rae mon fy(x,0) MBI MOHUMAEM ATbLTEPHATUBHYIO ILIOTHOCTD, BLIYUCJICH-
Hy!o B Touke § = 0. Kombunupys mocrenuue ge pOPMyIIBI, MBI IIOLYIaeM
OKOHYaTeJIbHO BBIDAKeHHE LA JOKAIbHOI'O UHAEKCA

1 2

liv = % /go(a:) fo(z,0)dz
0

OTMeTnM BaxkHOE 0OCTOATENBCTBO: BEMUCICHUS TOKA3LIBAIOT, ITO K-
XK IBI UHTErPAJL, CTOAILUN IO CKOOKAMU U IAIOMul BeIpaxenue 1 by@)
B (6), nososcumesen. ITO O3HAIALT, ITO HAII MHTEPAIBLHBIN KPUTEPUN
COCTOATENEH MPOTUB BCEX IATH PACCMATPUBAEMBIX ATbTEPHATHE.

Teneps MOMTy9aeM COOTBETCTBYIOMNE 3HAMCHUS JOKATBHBIX 6aXa,IyPOB-
cxux sddexkTusHOCTEN 1O hopMmye (4).

§4. KPUTEPUI TUIIA KOJIMOTI'OPOBA

Bepremcs k paccmorpenunto kpurepusa tuna Koimoroposa, ocHOBaHHO-
ro ua craructuke DU, u3 (2), KOTOpas ABIAETCA CYIPEMYMOM MOIYJIA
cemeticmea U-craTuctuk, sapucaumm ot t € [0, 1]. Anpo Hamero cemen-
CTBa UMEET BUJ

E(X1, - X t) = Xy o /X, <th—t, 0<t<L
Beraucaunm npoekuuio sToro sapa npu gpukcuposanuoM t. flcxo, ¥To
E(z;t) .= EEX,...,Xg) | X =2)

= P{Xl,{L...Jc—l,m}/XQ,{L...Jc—l,z} <ty—t, 0<t<1.
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Kax n 11a MHTErpalibHON CTATUCTUKY, Pa3bepeM OTAETLHO TPU CayYasd
PACTIONOXKEHUA DIEMEHTOB BEIOOPKM:

(1) r< Xy <o < Xy

(2) Xi<r<Xo< - < Xg_1;

(3) x maxozurcsa Ha [-TOM MecTe B BapUALUMOHHOM psaay, [ > 3: X <
Xo< oo << < X1

Omnyckas TpoJeTaHHbIe BLEIYUCACHUSA, TOMTYyIaeM OKOHYATENLHOE BLIPA-

xkenue 1 npoexnuu sapa =(Xy, ..., Xg;t):
(z;t) = 1z < 1} (1 - ;) —t(1—2)k L (7)

Torma ¢yukuus gucnepcuu O'g(t) IS KaXKIOTO0 KOHKPETHOro k Jer-
ko Boraucasercsa. O HAKO B JaJbHEUIIeM HaM MOTPeOyeTCA s ONUCAHWUA

GOMBIINX YKIOHEHAN PACCMATPUBAEMOU CTATUCTUKA 3HAUCHUE SUP Ug (t).
0<t<1

IMpeneasnoe pacupenenenne cratuctuku DU, memssectHo. Onupasch

Ha METOABI PAGOTHI [25], MOXKHO MOKA3aTh, ITO U-3MIUPAIECKUN IPOIECC

Cn(t) :\/ﬁ(t_Gn(t))a te (Ov 1)7

1260 CXOAUTCA TP N — 00 K HEKOTOPOMY rayccoBckomy mponeccy ((t) ¢
HYJIEBEIM CPEIHMM U CJIOXKHOHN KoBapuanued. Torga mocIefoBaTelbHOCTD
crarucTuk /n DU, CXOZNTCS MO pacmpeieneHuo K sernanue sup, [((t)],
HAITH pachpeeleHre KOTOPOU BeChbMa 3aTPyIHUTETbHO. [lopToMy Kpu-
TUYeCKHe 3HAMCeHNA 1A cTaTucTuK DU, eCTeCTBEeHHO UCKATh C MTOMOIILIO
MOIETUPOBAHNA UX BLIOOPOIHOTO PACIPEIeICHUA.

Cemernicrso agep =(Xy, ..., Xk;t), t € (0,1), He TOTBKO LEHTPUPOBAHO,
HO u orparmdeHo. [Ipumensas Teopemy [16] 0 mOrapudMuUIeCKOn ACUMITO-
THUKE BEPOATHOCTEH GOMBIINX YKIOHCHUHN 11 U-3MONPIICCKIX CTATUCTUIK
KonMoroposa, moaydaeM CAeIyIOMui pe3yIbTaT.

Teopema 3. Jas docmamouno masniz a > 0 svinosneno
lim n~'InP(DU, > a) = —m(a),
n—oo

2de PynKyus M HENPEPLIBHA, NPUUEM

a2

- 2k? sup HO)
0<t<1

m(a) (I+0(1)) npua— 0.

[Ipu BBEIMUCIEHUN JOKATBHBIX 6aXalyPOBCKUAX HAKIOHOB, CHOBA MOIb3Y-
sice Teopemon Nmusenko—Kanrewn nas U-smnupudeckux ¢.p. [9], MoxHO
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TTOKa3aTh, YTO BHIIOTHACTCA CICAYIOIIee COOTHOIIICHUE

0<t<1

1
bou(f,6) ~ & sup | [ 6(ai) fo(e,0) oo ®
0

rae nog fy(z, ) Mbl HIOHEMAEM IPOU3BOAHYIO ATLTEPHATUBHOU IO THOCTH,
BBIYKCACHHYIO pu 6 = 0.

Bompoc o cocrosiTenbrocT KpuTepus tuna Koimoroposa 3aeck He BO3-
HUKAET, TOCKOJALKY MBI BCEI'A BLIUUCIAEM aOCOAMOMHOE 3HAUEHUE OTKIO-
HEHUS IPefena Npu albTepHaTuse U->MOUPUIecKOn (PYHKIUKA PACIPEIe-
JIEHUsI OT PABHOMEPHOU (HDYHKIIMU PACIPENETCHUS .

Pacnonaras ceegenuamu o BernauHax bpy (f;,6) Opu pasaudHEIX alb-
TEPHATUBAX, HAM OCTAETCS BHEIYUCAUTH JOKAJIBHBIE TOYHBIE HAKIOHEI IO
dopmyae

2
cpu(f;,0) = M, j=1,...,5.
k? sup of(t)
0<t<1

YaureiBas Quieposckue umHbOpManuu, cobpanusie B Tabuaune 1, MbI
JIErKO TOJMYYUM TEemephb JOKAIbHBIE aOCOMOTHBIE D(PPEKTUBHOCTH KPUTE-
pus Koamoroposa [ naTu pacCMaTPUBAEMBIX TUIOTHOCTEN.

§5. TABJMIILI IOKATBHBIX DPOEKTUBHOCTEN 1 UX
OBCYK/IEHUE

B sToMm pasmene cobepeM MOJMyUIEeHHBIE HAMU PE3YIHLTATHI I JOKATb-
HBIX 6aXaIypPOBCKUX d(PPHEKTUBHOCTEN B TAOIUIy 2.

Tabnuma 2. CBogHas TAOAUIA JOKATBHBIX D(P(EKTUBHO-
cren maa 1U,, DU,

Anprepuarusa | [U,, k=2 | IU,, k=3 | DU,,k=2| DU,k =3
fi 0.844 0.682 0.685 0.568
fa 0.501 0.227 0.422 0.197
f3 0.466 0.177 0.419 0.163
fa 1 0.859 0.928 0.772
s 0.957 0.688 0.877 0.617

Mer BEAMM, 9TO MO KPAUHEN MEPE I PACCMOTPEHHBIX MATH ATbTEPHA-
TUB K PABHOMEPHOCTH, UHTETPATBHLIN KPUTEPUU OOBITHO IPEBOCXOAUT 110
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JOKATHLHOU 6aXaaypOBCKOU 3(PHEKTUBHOCTH CBOETO OMIMOHEHTA — KPUTE-
pun tuna KoamMoroposa. 3T0 Hey IMBUTEILHO, TIOCKOILKY U TIPU MTPOBEPKE
OPYTUX TUMOTE3 UHTErPAILHBIN KPUTEPUN OOBIMHO JIyUIle CYNpPEeMaIbHO-
ro [15].

11 albTEepHATUBLI, ONPENEIAeMON IPOEKIUEN AIpa, WHTErDAJLHBIN
KPUTEPUN OKA3BIBACTCA JOKAJBHO OMTUMATBHLIM. DTO OOBACHACTCA TEM,
9TO MMEHHO TaKuhe AJbTEPHATUBHI SABJIAKTCA HAmbOIee OMarOmpPUsATHEI-

u [19]. CrouT OTMETUTH BBICOKYIO d(PQMEKTUBHOCTH HOBBIX KPUTEPHUEB
IJ19 albTepHaTUB f1 u fs.

Bo3moxkHO, 1Ba HOBBIX KPUTEPHUs CTOUT BKIIOYATH B “Oarapeio” Kpu-
TEPUEB I IPOBEPKU PABHOMEDPHOCTH, KOT'[a TPEOYeTCs BHICOKASA YBEPEH-
HOCTH CTATUCTUKA B CIPABEIIUBOCTU DTOUN TUMOTE3HI.

§6. Y CJOBUS JOKAJIBHOU ACUMITOTUYECKON
ONITUMAJIBHOCTH

BRIACHUM yCIOBUA JOKATHLHOU ACUMITOTUIECCKON ONMTUMATBLHOCTH IJIA
UHTETPATHLHON U CYTPEMaNbHOU CTATUCTUK, TO €CTh OMUIIEM CEMEUCTBA,
ATBTEPHATHUB, MJIA KOTOPLIX U3ydaeMas CTATUCTUKA SABIAETCA JOKAIHHO
HAWIYYIIed B 6aXaaypOBCKOM CMBICJE.

IMoxo6ubIe 3a 124K yKe PACCMATPUBAIUCH TPU U3y ICHUN KIACCUICCKUX
HemapaMeTpUIecKux Kpurepues B [15, ri1. 6], rie ucnoap3oBaInch Bapua-
IIMOHHBIE METOLHI.

Iycte f(x,0) — arbTepHaTUBHAA WIOTHOCTL B TO4Ke 6. /l1a yao6eTea
o6osuauum h(z) = 8%]‘(1:,9) l9=0. IIpeanonoxum Takxke, ITO BBIIOIHEHO
CJEeLYIONIee YCIOBUE PEryIAPHOCTH:

oo oo

%/xf(a:,t‘)) da:‘gio = /ﬂvh(ﬂf) dz. 9)

0 0

O6osuauum yepes F kaacc mwiotnocren f(xz,0) ¢ d.p. F(z,0), ynosreTso-
PAIOMUX yCI0BUIO peryaapHocTu (9). BoiBeneM ycJaoBusa OnTUMATLHOCTH B
TepmuHax qyukuun h(zr).

Kak yxe 6bwi0 3amedeno B (3), 1 albTepHATUBHBIX ILIOTHOCTEH U3

1
k1acca F BBIIOIHEHO crefyiomee cooTnomenue: I(f) = [ h?(z) dz.
0

Cravasa pacCMOTPUM MHTErDAIBHYIO cTaTUCTUKy U, € IpOoeKnuamMu
anpa ¢(z) us (5). HanomuuM, 40 B (6) BHIIOIHEHA CIeIyIOMAA ACHMIITO-
tuka g yakuun by (6):
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bro(6) ~ k6 / o(2) h(z) da.

IMosTomy, moacrassas morydernoe B gopmyay (4), HAXOAUM, 9TO JO-
KaJbHaA acCUMITOTHIeCKasa d(PPEeKTUBHOCTH IPUHUMAECT BHUI

et = ( / o)h(e) dz)g /( / (@) de / (e o)

JlokanpHas aCHMIITOTHYIECKAA ONTUMAIBLHOCTE IO Baxanypy crarucru-
xu U, 03HAYaeT, 9TO BHIPAKEHUE B TPABOU IacTu paBHO 1. 3 Hepasen-
crea Komm-Byusakosckoro-IllBapia, cm. Takxke [19,21], crexyer, 9To 510
BBLITIOJIHAETCA TOT A U TOJIBKO Toraa, kKoraa h(z) = Cro(x) nua nekoTopon
xoucrautel C # 0. IIpu sToM cocTosreabHOoCTh pu Manabix 6 > 0 Gyxer
obecneuusarses npu C) > 0. Pacupenenenus, 11 koTopeix Gyskims h(x)
YKa3aHHOTO BUIA, OOPa3yIOT 06IACTE JOKATLHON ACHMIITO THIECKON ONTH-
mansHOCTH (JIAO) B KIAaCCe F.

[nsa caygas k = 2 OpuUMepoM TakOW aTbTEPHATHUBEI MOXKET CIyXKWUTh
y¥Ke PACCMOTPEHHAs HAMU aJbTEPHATUBA C ILIOTHOCTHIO fi(x,0):

1
f4(a:,9):1+9<gfarlna:f§), 6> 0.

Nmenno mo aroun mpudune 3hPeKTUBHOCTL KpuTepus [U, IIs 3TOU alb-
TepPHATUBHI MOIYINIACH paBHAI 1.

[ cnygas k = 3 oqHUM UX NPUMEPOB HAWIYUIIEN AlbTEPHATUBLL Oy-
[IeT IULIOTHOCTD:

1
f(a:,@):1+9(g$2—21:lna:—z—§>, 6 > 0.

Temepb paccMOTPUM CTATUCTUKY KOAMOTOPOBCKOro tuna DU, ¢ cemen-
crBamu agep =(Xq,. .., Xg;t) uw npoexnuamu £(z; t) us (7). B arom caydae
o dopmyae (8) BepHa acuMnToTuKa MiaA Gyskiun bpy(6) :

bpu(f) ~ 6 sup k/f(z;t)h(z) dz |.
0

0<t<1
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Tabmuna 3. [Mpumepwsr maoruocren JIAO anprepuaTus
fo(x,0) mna cratucruku DU,,.

ILnotrocTu fy(z,0) npu § — 0, z € [0,1]

k=21 folz,0) =1+ (l{z <h}(l- &) —t(1- w))

t1 = argmaxogs<1 (56(1 —1)%) = 4/81 ~ 0.0494
k=3 fs(z,0) =1+ (1{93 <o}l £)2 — (1 - 33)2)

ty = argmaxo<i<i (F4(1 —1)%(3 — t)) =~ 0.0265

[MosTomy nokanbHas acuMoToTUdecKas 3Gp(PEeKTUBHOCTD NPUHAMAET BU[

1 ) 1 1
B _ _ 20 . . 2
epy —021:21 <0/£(a:,t)h(a:) da:> / 02121 (0/5 (z;t) dx O/h (x) da:>.

Mgt cuoBa mpumenuM HepaBeHCTBO Komm-Bymakosckoro—IllBapma ko
Bcen apobu. Torga moaydmm, 9TO MOCAELOBATEABLHOCTH cTaTtuctuk DU,
ABMACTCA JOKATBHO ACUMITOTUYIECKH ONTUMAILHON u ePr; = 1 Toraa u
TOJBKO TOT'/a, KOTAA

h(z) = Cy&(x;to) mna to = arg sup Ug(t)
0<t<1
u juis1 HekoTopou KoucTauTel Cy > 0. Pacmpenenenus, 1 KOTOPBIX QyHK-
uus h(z) ykasamHoro suga, obpasyior obmacts JIJAO B coorBeTcTByIO-
meM G.

IIpocrentme MpuMepHl TAKUX ATbTEPHATUBHEIX TIOTHOCTEN I k = 2

u k = 3 ykasansl B Tabmuie 3.
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Volkova K. Yu., Karakulov M. S., Nikitin Ya. Yu. Goodness-of-fit tests
based on the characterization of uniformity by the ratio of order statistics,
and their efficiencies.

We construct integral and supremum type goodness-of-fit tests for the
uniform law based on Ahsanullah’s characterization of uniform law. We
discuss limiting distributions of new tests and describe the logarithmic
large deviation asymptotics of test statistics under null-hypothesis. This
enables to calculate their local Bahadur efficiency under some parametric
alternatives. Conditions of local optimality of new statistics are given.
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