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AHHOTANUA

JanHast paboTta nocsieHa nakery cfinversion, npegocrasisio-
ImeMy Habop pas3JIMYHBIX METOJOB YMCJIEHHOTO OOpAIeHHs XapakK-
TepUCTHYECKUX (DyHKLIMI 1J151 aDCOMIOTHO HENPEPBIBHBIX pacIipeie-
JIEHWH, a TaK)Ke aHAIN3y ITHX METOJOB IMPUMEHUTEIBHO K HEKOTO-
PbIM pacIipe/ie/IeHUsM.

BBegenue

XapakTtepuctuyeckue (pyHKIMH (X..) ABIAIOTCA BaXKHBIM UHCTPYMEHTOM 15
paboThl C BEPOSATHOCTHBIMU pacnpejiesneHusMi. is ciydaiiHoit BenmmunHbl X ¢
(ynkumeit pactipenenenns Fy e€ xapakrepuctuueckas (GpyHKIUs ONpeaessieTcs

Kak
+oo

(pX(t):E[eitX} — /eitzde(.r).

XapakTepucTrieckasi (DyHKIMS BCErja CyIecTBYeT M OJHO3HAYHO 3aJlaeT pac-
npeJiesieHre CilyJyaiiHoii BenmyuHbl. B ciydae, koria X uMeeTt aOCOMOTHO Hempe-
PBIBHOE pacrpeieNieHrie ¢ MUIOTHOCThI0 fx (1), Xapaktepuctudeckas (pyHKIUS
paBHa npeoOpazoBanuio Pypbe wioTHocTH fx ().

B psze 3a1a4 HEOOXOIMMO YMETh BOCCTaHABJIMBATH INIOTHOCTD MJIH (DYHKIIMIO
pacnpe/iesieHus 10 3alaHHOM XapakTepuctiuueckoi pyHkuun. [Ipumepamu Takmux
3ajad CJIy’KaT BHIUKCIICHHUE PAacTIpeeICHII BpEMEHH OKMJAHUS B PA3JIMIHBIX MO-
Jensx Teopuu ouepeneit [[lf], pacueT XBOCTOBBIX BEPOSITHOCTEN B paclpeAeIEeHUAX
u3 (prHAHCOBOI MaTeMaTuKu [3] 1 pacueT p-value B HEKOTOPBIX CTATUCTUYECKUX
TecTax [4].

B abcomoTHO HEeNpepsIBHOM Cilydae CYIIeCTBYeT HECKOJIBKO Bapualuii ¢op-
MyJIBl OOpaleHust XapakTepucTideckoii pyHkumu. O6mmas dhopMyna odparieHus
IS BOCCTAHOBJIEHHUS IUIOTHOCTH fx (1) 110 XapakTepucTudeckoi pyHKImu ¢ x (t)
npuBeneHa B [(]. 1 qoCTATOYHO IMPOKOro Kjacca abCOMOTHO HEMPepPHIBHBIX
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pacripeie/ieHIiA IMEIOT MECTO (DOPMYJTBI OOpaIeHHUST () u (E):

oo |
1 1 ey (1)
Fx(e) =3 — 5 -V.p./ — (1)
1 I
fx(@) = o v [ et @)
—00

®opmyna ([I}) Bepua s Beex a.u. pacnpenenenmii [8], dopmyna (2) BepHa TombKO
KOT]a COOTBETCTBYIOIIEE [JIABHOE 3HAYCHHE CYIIECTBYET.

He Bcerza BO3MOXHO IPOBECTH OOpalieHue X.(. aHATUTHYECKH, II0ITOMY BO3-
HHMKaeT MoTpeOHOCTh B IPMMEHEHHUH YKCIIEHHBIX MeTOI0B. Ha TaHHbII MOMEHT Cy-
IIECTBYET HECKOJIBKO CIEeIMaIN3UPOBAHHBIX MHCTPYMEHTOB C OTKPBITBIM HUCXO[-
HBIM KOJIOM, KOTOpbIE ITO3BOJISIIOT pemarh 3agady oopameHus X.d.:

* oubmoreka CharFunTool, HammcanHas Ha R. Takke uMmeeT pear3ariuio
Ha MATLAB. B 3T0i1 6ub/moTeke peaan30BaHbl TOIBKO JIBa METO/IA JJIs1 00pa-
LIEHUI XapaKTepUCTUYECKUX (PyHKIIMIT aOCOMIOTHO HENPEPHIBHBIX pacripe-
JeJIeHUi: Ha OCHOBE OOBIYHOTO YKMCJIEHHOIO UHTEIPHUPOBAHUS U HA OCHOBE
DFT;

* 6ubsuorexku i AUcKpeTHoro npeodpaszoBanus Pypwe (DFT) wm ero Ba-
PHAHTOB, KOTOPBIE MOXKHO UCIIOJIB30BaTh /I alllIPOKCUMALIUU UHTErpaJla B
(opmyne obpamienms;

* OuOJIMOTEKM AJIS1 YMCICHHOTO MHTETPUPOBaHUsI, KOTOPBIE COJlepKaT CIelu-
AJIbHBIE AJITOPUTMBI 1J151 BBIYMCIICHHS] HHTETPaIOB BOSHUKAIOIIMX B (hOpMY-
ne obpamienus (Hanpumep QAWF B QUADPACK).

ObparneHue npeodpazoBanus Pypbe TOCTYITHO TAKXke B IPOIPHETAPHBIX MaTeMa-
trdeckux naketax MATLAB u Wolfram, a 6Gubaroteku ISML u NAG mpemsiaramot
CrielIMaJIbHbIE KBAJIPATYPHI [Is1 BEIYMCIICHHUS] MHTETPAJIOB BHIA () u (E). B nakete
SAS obpamieHue X.(p. HEIOCTYITHO B KAYECTBE CAMOCTOSITENIFHON POy PhI, HO
UCTIONB3YeTC s, HAPUMeED, TIPH MPOBEPKE BPEMEHHHBIX PSJIOB Ha CTAIMOHAPHOCTD.

Hecmortps Ha 10, uro npouenypa QAWF u e€ aHanoru nogxonsaT AJis YUCIIEH-
HOro oOpallleHHsl XapaKTepUCTUUECKOi (pyHKIMM, Oojiee MPOJBUHYTHIE METOIbI
ob6parenus X.¢., npeanoxkeHHsie B padorax [[1|] u [2], Ha 1aHHBI MOMEHT HE UMe-
10T peasim3zanuu. CreqyeT Takxke OTMETUTb, 4To npouenypa QAWF u e€ ananoru

2B obeit hopmye obpamieHus u3 [§] uHTerpan B (E) TIOHUMAETCS B CMBICJIE CYMMHUPOBAHUSA 110
Yesapo.
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He ONTUMU3UPOBAHBI JJIs1 BOCCTAHOBJIEHHUS 3HAUYEHUH IJIOTHOCTH/(PYHKIMU pac-
npeJiesieHus] Cpasy B HECKOJIbKUX To4Kax. [IoaToMy pa3paboTka MHCTpyMeHTa st
oOpalleHUs1 XapaK TePUCTUUECKUX (PYHKIMIT SBIISETCS aKTyaJIbHOI 3a/1aueil.

Omnucanne nakera cfinversion

ITaker cfinversion Hanucan Ha Python B pamkax npoekrta PySATL. B na-
KeTe peajin30BaHbl MeToAbl U3 naketa CharFunTool B cootBeTcTBUM C []l]] («Ha-
MBHOE» 4ucJieHHOe uHTerpupoBanue) u [J] (Ha ocHoBe DFT). Takke peanuzoBa-
HBI ST METOJOB pacueTa (PyHKIMM pacripelesieHus], peiyIokeHHble B paboTe
I'. Boxmana [2], koTopple 6a3UpyOTCS HA TEXHUKAX U3 TEOPUH arpOKCHMAIIHH.
JI71s1 BBIUMC/IEHNS IVIOTHOCTH C TIOMOIIBIO 9TUX METOJOB B MAKETE MCIOIb3YeTCs
ynciaeHHoe auddepeHIrpoBaHue.

PaboTy MeTOmI0B MOXKHO MOHMUMATh KaK BBIYKCJICHUE UHTETPAJIOB B () u (E)
C TIOMOIIBIO YMCJICHHBIX METO/IOB, 3aMEHssl MHTErpajbl o R Ha MHTErpasbl 1o
otpe3ky [—T'; T]. MeTon «HaMBHOTO» YUCJIEHHOrO MHTETPUPOBAHMUS IIPUMEHSIET
npaBuiIo Tpaneuuu K 3tum dopmyiam ¢ 2N + 1 Toukoit u marom §. B [[I]] orme-
qaeTcs, YTO U1 HHTErpajoB TaKOro BUJIA MPABUJIO Tpaneluy MOAXOAUT JIylle,
4yeM JApyTue MpaBuia.

Mertons boxMaHa ncnons3yoTcs 1)1 BblUUCAeHUs (PyHKIUH paclipe/ie/ieHus],
TUIOTHOCTh BBIUMCIISIETCS Yepes3 urciIeHHoe quddepeHnpoBanne (GyHKIMU pac-
npejiesienns. Bee peanuzoBaHHble METOIBI TIpenonarawT, uro ¢’ (0) cymecTy-
eT. s mpoCTOTH pealn3alvil BHYTPEHHUX BBIYMCIICHUI XapaKTepPUCTUYECKHE
(byHKIIMM CTAaHOAPTUUPYIOTCS C TIOMOIIBIO IPe0Opa30BaHUS

px(t) — eXp(—itg) ox (2) ;

e 1= i’ (0) uo = y/—¢"(0) — p?. BeIMYMHBI (i ¥ 0 BBIYUCIIAIOTCS C TIOMO-
IBI0 YUCIIEHHOTO i PEPEHIIMPOBAHIS HA OCHOBE TPUOJIMKEHMUIA, TIPEICTABIIEH-
HBIX B pabote [[7] mim MOryT OBITH 3a/IaHbI [IOJIb30BATENEM TIPH MHUIIMATU3ALUH
MeTofia. 3aMeTHM, 4TO XOTS (POPMABHO [JIsl KOPPEKTHOM paboThl METOJIOB Tpe-
Gyetcs cymiectBoBanue ¢ (0), B [2] yka3biBaeTCsl, YTO STH METOIbI TAKXKE MOTYT
paboTath ¢ pactipeiesIeHUsIMU ¢ GoJiee TSKETBIMA XBOCTAMU.

B npeanonoxenun, 4to ¢’y (0) = 0 u ¢’ (0) = 1, metoast Boxmana paGo-
Tal0T CNeIYIOMUM 00pa3oM (3aIHch Y 03HAYAET, UTO ClaraeMoe, OTBEYalolee
HYJIEBOMY HHJIEKCY, OTCYTCTBYET).
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. Boruncrenne cymvsr Pumana (B) s ouenku naterpana 8 popmyse ([l

N
1 bz / on .

-4 . SDX( )6—1677@. (3)
2 27 . 2rin

n=—

. O6paienre x.¢. px (t)C(t/T), rae C(t) — crnenpaibHast «Cpe3aoinas»

XapakTepucTHuecKast pyHKIHMs ¢ HocuTesneM Ha [—1; 1]:

N
1 + oz ! (n) <)OX(&n’) —idnx
N+ — — — e .
N 2min

n=—

. Beruncisrs pasHocTs GyHKIMM pacnipeneneHus Fy () u pyHKIMU pacripe-

[eJIeHUs CTaHAAPTHOTO HOpPMaJIbHOrO 3akoHa @ (z). B aToM Metone yHK-
LM pacrpeeneHus Berancisiercs kak Fx (z) = ®(z) + Hy(x,0), rae

N _152,2) _
Hy(z,0) = Z/ oxp(atn) pr(én)e*i‘s”z.

2mwin
n=—N

. Ucnonp3oBate MeTon C ¢ JOMONMHUTEBHOM MMOTIPABKOM Ha aJTMACHHT:

=

Fx(z) =~ ®(x)+ Hy(x,0) — Hy(z + kdy, 61),

>
Il
—

rne K, N : K — cBOOO/HbII MapamMeTp 1 BEJMYUHBI d1, 1 ONPEAEAI0TCS
yepe3s N, K u .

. KomoOuuanmsa metonos B u D:

i

Fx(z) = ®(z) + Gn(z,90) — Gn(z + kdy,61),

b
I
—

rie, kak u panee, K, N ! K — cBoOO/HbIi napaMeTp, uucia dy, §; onpee-
nsotest yepe3 N, K u d, u

N

/ n\ exp(—302n?) — ox(0n) 5.
Gy(@,d) = 3, C(ﬁ) oin e,
n=—N
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DFT-MeTos1 ycKOpsieT BBIYKMCIICHUSI B METO/Ie A, UCIIOJb3Ysl PUEM, OIHCaH-
Hbiil Hanpumep B [5]. [Tonaras §' = %, Tm = W,m =—-N...,Ns@®),
MOJIyYaeM Cliejiyioniee:

nm

e—27‘ri2NJrl . (4)

1 "= ox (2mon)
~ / X
Fx(xm)~§+l‘(5— W
n=—N

JLJ1s1 BBIUMCIIEHUS CYyMMBI (#) B Toukax z,, UCTIONB3YeTCsl ObICTpOe Tpeodpa3oBa-
Hue Pypbe, a B OCTAIBHBIX TOUKAX 3HAUYEHHE MHTepronupyeTcs. B oTiamune ot
peaymmzaimu B CharFunTool, ana DFT-metona B cfinversion ucnoms3yetcs
Kyco4HO-IuHelHas uHTepnonsauusa BMecto PHCIP-unTepnionanuy npu Berauciie-
HAM (PyHKIMM pacripeaeseHus. [Iporeaypa BEIMUCIECHHUS IOTHOCTH MOJTHOCTBIO

aHaJIOTMYHA NTPOLIEAYPE BBIYUCIICHNS (DyHKIINM pacIipeieIeH U .

JL1s1 BOBMOXXHOCTH JJOOABJIEHNsT HOBBIX METO/IOB B Oy/yIlieM, peaiu3aium Me-
TOJIOB ClieAyloT obmemy uHTepdeiicy ContinuousInverter, KOTOphiil UMeeT
metonsl fit, pdf u cdf. Meron fit npuHumMaeT Ha BXOJ XapaKTepUCTHUECKYIO
(byHKLIMIO M BBINONHSET HEOOXOAMMBIE TIPE/IBAPUTE/IbHBIE BBIYUCIICHNSI. MeTombl
pdf u cdf BO3BpamaioT 3HAYEHH TUIOTHOCTH U (PYHKIIMK paclpeeeHus COOT-
BETCTBEHHO B 33/IaHHBIX TOUKaX.

ACUMITTOTHYECKASI CII0OKHOCTDb PeaM30BaHHBIX METOJOB MPe/ICTaBjIeHa B Ta0-
nune [l B ra6mine Cp 0603HaYACT CIOKHOCTD BHIYMCIEHHS X.(). B OHON TOUKeE,
acUMNTOTHKHU MeTonoB cdf u pdf npuBeneHbl Takxke U BBIUUCIEHUSA B OOHOI
TOUKE.

Meton fit(p) cdf(z) / pdf(z)
Meronst Boxmana A-C O(N - Cy) O(N)
Mertonsl Boxmana D, E O(K - N - Cy) O(K - N)

Naive Integration O(N - Ce) O(N)
DFT-meton O(N(log N + Ce)) O(log N)

Tabmmna 1: AcuMnToTryeckast CJI0KHOCTbh METOOB

YucaeHHOE UCCIeI0BaHIE peain30BaHHbIX METO10B

JL71s1 MicclieOBaHKsL TOYHOCTH METOIOB OBUIO MPOBEJECHO [JBA YMCIICHHBIX SKC-
TIEPUMEHTA Ha YETBIPEX PACTIPEENeHuX: cTanaapTHoe HopmanbHoe N (0, 1), Jla-
wiaca Laplace(0, 1), pasHomepHoe Ha otpeske U (0, 1) u pacripeiesieHue KBaapa-
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Ta BEJIMYMHBI, UMelolIel paBHOMepHOe pactipesiesienue U2 (0, 1). i pacnpee-
JIeHUs1 ObLIM BHIOPAHBI, TaK KAk 00JaJaloT PsiIOM CBOMCTB, BIUSIOIIMMY Ha [TOBE-
JIeHHE METOJIOB: ObICTPO yOBIBAIOIIAS [UIOTHOCTD, IUIOTHOCTh C PA3PHIBOM IIPOU3-
BO/IHO# B 0, IUIOTHOCTh C Pa3pblBAMU U [UIOTHOCTh C CUHTYJISIPHOCTBIO COOTBET-
CTBEHHO.

ﬂu3aﬁu UUCNEHHbLX IKCNEPUMEHMO8

IepBsiit axcriepuMeHT n3yvaeT, kakue 3HaueHnst NLRE (negative log relative
error) MoJy4valoTcs B pe3yabTare MpuMeHeHUs peain3oBaHHbIX MeToioB. NLRE
orpejensieTcs Kak

_ 10g10 |yestim($i) - ytrue('ri)‘

NLRE(yestim(zi);ytrue(xi)) = log |yt (:L‘)|
10 rue s

)

TOE L1, ..., Ly — TOUYKHU, B KOTOPBIX BBIYUCIISETCS INIOTHOCTD ((PYHKLIMS pacipe-
JENCHHUA), Yestim (T) — 3HAUCHHE IUIOTHOCTH ((PYHKIIMHU pacrpejie/ieHus1) B TOUKE
&, BBIMUCJIEHHOE Yepe3 YMCIeHHOe oOpalieHue X.(., Yirue () — TeopeTHdeckoe
3HaueHue MIOTHOCTH ((PYHKIMU pacnipeaeseHusi) B Touke x. Llenas yacts NLRE
PaBHa KOJIMYECTBY KOPPEKTHO BBIYUCIIEHHBIX 3HAYAIUX 1udp. s u3ydenus no-
BeaeHuss NLRE Obuti BHIOpaHHI CIIeqyIOMIIe MapaMeTphl MeTOJOB: pa3Mep CETKH
Juckpetn3anuu N = 105, mar JMCKPETH3alun § = 1072,

Bo BTOpoM 3KCTiepuMeHTe M3ydaeTcsi oBejieHue £°°-HOPMBI OIIMOKH C YBe-
JIMYeHHUeM pasmepa [N CeTKM AUCKPETU3alH, Iie moa £°°-HOpMOil IOHMMAETCs
BEJIMYMHA

Hyestim - ytrue” =  maX |yestim(xi) - ytrue(xi” .
i=1,....m

Oxwupmaetcs, 9to £°°-HopMa OIMOKHU OyIeT yMEHbIIAThCS, TaK KaK OHA MakKOpPH-
pyeTcs Sup-HOPMOii (PYHKIMM OMHOKH eIT(Z) = Ytrue (T) — Yestim (). OTMETHM,
YTO B OOIIEM Cilydae sup-HOpMa OIMOKHM MOXET CXOAUTHCS K 0, B TO BpeMs Kak
muHMyM NLRE OyzeT octaBaThCst HOCTOSTHHBIM.

B sToM 3KcriepumMente pasmep /N CETKM OUCKPETH3ALMM IMOCIEA0BATENBHO
NPUHUMAET 3HAYCHUS:

10%; 2.5-10%; 5-10%; 7.5 - 10%; 10%; 2.5-10% 5-10%; 7.5-10%; 10°.

Ipu Beex N IIar MCKPETU3AIUH COCTaBseT § = 1072,

B o6oux skcniepumenTtax m = 500 ¥ TOUKH x; 06pa3yI0T PaBHOMEPHYIO CETKY
760 Ha oTpeske [—2; 2] B cnydae pactpenenernit N (0, 1) u Laplace(0, 1), mm6o
na orpeske [0.01;0.99] B ciyuae pacnipenenenuii U (0; 1) u U2(0; 1),
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Pesyﬂbmambt UUCNAEHHO020 UCCAE008AHUS

Ha puc. , @, E u @] JUTSL KakJI0r0 MeTofia nzoopaxens! 3Hauenusi NLRE npu
BBIYMCJICHUH IJIOTHOCTU M (DYHKIIMH pacIipee/ICHUs B TOUKAX ;.

JIj1st HOPMAIBHOTO pacrpenenerus (puc. [I), HauBHOE YKCIEHHOE MHTErPUpPO-
BaHUE MO3BOJISAET AOCTHUYb TOYHOCTH NOpsiAKa 16 3Havammx nudp, 4To COOTBET-
CTBYET MOTPelHOCTY MalMHHON apudmetuku. [Ipu atom MeTos boxmana naior
TaKoil ke pe3yynpTaT 11 PYHKLMU pacipeesieHus, HO U1 IJIOTHOCTU pacipese-
JIEHUS 3HAUYUTEJIBHO YCTYIAI0T HAUBHOMY MHTETPUPOBAHUIO, BUIUMO, U3-3a YKUC-
neHHoro auddepennpoBanust. s pacnpenenenus Jlamaca (pnc.@) TP BBIUKC-
JIEHWH IJIOTHOCTH Pa3HUIla MKy METOIaMU HE3HAUUTEIbHA, OJTHAKO J1JIs BBIYKC-
JieHus1 PyHKIMK pacripejeieHust Metol Ha ocHoBe DFT, a tak:ke metonst boxma-
Ha B 1 E okaspIBaloTCs Xy:xe Ha HeCKOJIbKO 3Havaux 1udgp. C apyroi CTOpOHBI
JU1s1 paBHOMEPHOTO paclipe/ie/IeHUs ¥ ero KBaJpara (pI/Ic.E u pHcE] COOTBETCTBCH-
HO) Metoabl B u E, Ha060poT, IeMOHCTPHPYIOT Gojiee BHICOKYI0 TOYHOCTh. [Ipu
3TOM OTCYTCTBHE CWJIbHBIX ocLuuisnuii Ha rpagukax NLRE s metonos B u E
YKa3bIBaeT Ha TO, YTO ITU METOJbI BHAAIOT MEHee OCHWLIUPYIOLIUE Pe3ybTaThl.
OTMETUM Takxke, YTO TOYHOCTb MeToja Ha ocHoBe DFT npu BblunciieHuH hyHK-
un pactipenenenus st U 2(0, 1) cpaBHuMa ¢ ToyHOCTBIO MeTOOB B 1 E, a mis
pacnpenenenus U (0, 1) meton Ha ocHoe DFT ycrynaer metony E Ha onHy 3Ha-
yaryo 1udpy B CpeaHeM.

IMoBenenue ¢°°-HOpM OMIMOOK MPU POCTE KOJIMIECTBA TOUYEK AUCKPETUZALIUM
M300pakeHo Ha PUC. E, E, @ i E B Jlorapudmuueckux ocsix. Pe3ynabratsl cornacyior-
Cs C IEPBBIM SKCIIEPUMEHTOM: [IJ151 BOCCTAHOBJIEHU S IVIOTHOCTH PaCIIpelleieH s, B
cllyyae Korja oHa HernpepblBHa, MeToabl boxmana B u E, koTopble 1eMOHCTpUpYIOT
MEHBIITYI0 TOUHOCTh. C Ipyroii CTOPOHBI, AJIs pactpe/ie/IeH i C pa3pbiBaMy U CUH-
TYJISIPHOCTSIMU B IJIOTHOCTU MeToAbl B 1 E MOryT 1aBaTh BHIMTPHIIT HA O/IMH-/1BA
MOPSIAKA MPY BRIYUCIICHUHN TUIOTHOCTH TIPU JIOCTATOYHO OOJIBIIIOM pa3Mepe CETKHU
JUCKpeTHU3aluu (CM. pUcC. ﬂ u E).

B 1es10M MOXHO 3aKJII04MTh, 4TO MeTo Ha ocHoBe DFT, npennoxenHsliii B [5],
XOTb M ACUMIITOTHYECKHU OBICTpee, HO MOKET MOKA3bIBaTh MEHBIIIYI0 TOYHOCTH MO
cpaBHeHu1o ¢ MeTogamu boxmana. C ipyroii CTOpOHbI, METOJl HA OCHOBE MPSIMOTO
YHCJIEHHOTO UHTETPUPOBaHUS, pacCMOTpeHHBIH B [|l], mporie B peanm3aiuu 1 1a-
€T HaWly4llie pe3yJbTaThl B Cllydae, Kormua IjoTHOCTh HenpepbiBHA. OHAKO eciu
B IJIOTHOCTHU €CTh Pa3pbiBbl UM CUHTY/ISIPHOCTH, TO HAMJIYYIIYI0 TOYHOCTh MOX-
HO IOJIyUYMTb, UCIIOB3YS1 MeTOAb boxmana B u E 115 BblUMCIIEHUS TUIOTHOCTH.
Iyt BerYMCIieHUsl ke (PYyHKIMU pacipe/iesieHus JIydllle TakxkKe UCIOIb30BaTh STH
MeToAbl Wik MeTof Ha ocHoBe DFT.
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Puc. 1: Pazopoc NLRE npu Bbiurciiennu mwiotsoctd u ¢.p. jist N (0, 1) na (—2; 2).
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Puc. 2: Pas6poc NLRE npu eravciiennu motHocts u ¢.p. aust Laplace(0, 1) Ha (—2; 2).
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Puc. 3: Pasopoc NLRE npu Beranciienun mwiotHocts 1 .p. st U (0, 1) Ha (0.01;0.99).
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Puc. 4: Pa36poc NLRE npu Bhrancienuu miotsoctd u ¢.p. mig U2 (0, 1) na (0.01;0.99).
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Puc. 5: Tloeepenue £°°-Hopmbl otmOKy nipu yeemuuernd N i N (0, 1).

Puc. 6: [ToBenenue ¢£°°-rHopmsl ommoku npu ysemmaennn N st Laplace(0, 1).

Puc. 7: TloBenenue £°°-HopMbl ommOKH 1ipu yBemmaenun N s U (0, 1).

Purc. 8: TTosenenue £°°-HopMBI ook Tipy yBemmennn N pisa U2 (0, 1).
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3akaodyeHue

B pamkax paOoThl OBLT pealn3oBaH H 0Hy6nHKOBaHH naker cfinversion,
BKJIIOYAIOIIMI B ceOst METObI AJIs1 YUCIEHHOTO OOpAIeHUs XapaK TEPUCTUUECKUX
(pyHKLIMIT aOCOMOTHO HENPEPBIBHBIX pacrpeiesieHuil, npeioxenHbie B [2] u [5].
Jia peann3oBaHHBIX METOIOB MPOBEAEHBI YUCIIEHHbIE SKCIIEPUMEHTHI, TOKA3aB-
mme, uro Metonsl B u E, npeanoxennsie B [2], galoT 6onee TOUYHBIE pe3yabTaThl
M0 CPaBHEHWIO C METOJaM{ Ha OCHOBE IMCKPETHOro IpeobOpaszoBanHus Pypse n
MPOCTBIM YUCJIEHHBIM UHTETPUPOBAHUEM IIPU BBIUKMCJIEHUH 3HAYEHUI TUIOTHOCTH,
UMEIOIIEH pa3phIBBI WM TOYKH CHHIYISPHOCTH.
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