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Lincbpoeoi ABOMHMK MOPCKOTO ABMraTens

PucyHok n3 ctatbn «OT matematmyeckon mogenuv ' k ero PucyHok ¢ canta «la3oTypbuHHbIE TEXHONOrUU»
Lindpposomy ABONHUKY»
CHMXeHne BpeMeHn pacyeTa M NoTpebHbIX PecypcoB MNpU YBENUYEHUM TOYHOCTU MOAENU UMGPOBOro ABOMHMKA BO3MOXHO MpwU
COBEPLUEHCTBOBAHUM cywlecTBylownx 1D Mogenen B HanpaBfieHUW YBESIMYEHUSI UMX TOYHOCTU (Marnoe pacxoxgeHuve C
aKcnepuMeHTarbHbIMU OaHHbIMW).

B naHHom paboTe npeactaBneHo NoBbiLLEHNE TOYHOCTU MoAeNu NpPoduIibHbIX NOTEPb B pelleTkax TypOuHbI.

Bpemsa pacyeta 1D 1 3D mogenu ctyneHn TypbumHbl MOXET oTnnvatbesa B 60 pas n 6onee B 3aBUCMMOCTU OT UMEIOLLMXCHA PECYPCOB U
KOHurypauum mogenu.

lNoebliweHue mo4yHocmu mModesiu nomepsb MO380JIUM MO8bICUMb MOYHOCMb pe3ysibmamoes 1D pacyema myp6uHbI, Ymo 8
Cc800 o4Yepeldb noebicum Mo4YHoCcmb Modesiu yugppoeo2o deolHUKa € npuMmeHeHuem 1D modesiu myp6uHbl, MTO3MOMYy 3Mo
sesissemcsi akmyasibHol 3adayed.
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[na oueHkn NpoUnbHLIX NOTEPL B peLLETKax TypbuH, ucknodaa 3D mogennpoBaHme ¢ YHETOM BS3KOCTH,
CyLLEeCTBYyOLLME MOLESNIN MOXHO pasfennTb Ha 2 Knacca.

MNMonyamnupu4yeckue
(pac4€T norpaHNYHoOro criosi C NPUMEHEHNEM IMMNUPUYECKNX
3aBUCUMOCTEN + MOAENb KPOMOYHbIX NOTEPD)

Cmamucmuy4yeckue

(OCHOBaHbI Ha 3KCrepuUMeHTarnbHbIX
nccrnenoBaHUAX MHOXECTBA pPeLLEeTOK TYPOUH)
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I I’:I.OCTOI/IHCTBa: TOYHOCTb Jyyule, 4emM y CTaTUCTUHECKNX Mou,ene|7| B BUOY
| ydeTa ocobeHHocTen npoduns (KpusnsHa)

HocTonHCcTBa: OTHOCUTENbLHAS NPOCTOTa NPUMEHEHUA HenocTtatku:

HenocTaTKu: HMn3Kagd TOYHOCTb v’ CcunbHaga 3aBUCUMOCTb OT AMMNNPUNYHECKUNX KOSd)(bI/ILI,VIeHTOB

v’ CIoXHee B peanmn3aunn no cpaBHEHUO C CTAaTUCTUYECKMMUN MOOENAMN

v Cmamucmuueckue mMooenu He 0becneuusany 00CmamoyHol MoyHOCMU, ROGMOMY NPUMEHSIUCL 8 OCHOBHOM MOJbKO HA SMANAX
Nep8oHAUAIbLHO20 NPOSKMUPOBAHUS MYPOUHBL paAcyem No cpeoHemy ouamempy.

v’ Hedocmamounas mo4HoCms CmMamucmu4eckux Mooesiei npu UCNoib308AHUU 8 PAMKAX YUDPOE020 0BOUHUKA NPUBEOem K
HeBepHOMY OnpedeneHul0 napamempos mypoursl U 08ucamens 8 Yeiom.
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NMpobnema.

CyuwiectByowime mogenn npodunbHbIX NoTepb 0bnagarT HU3KOM TOYHOCTbIO, MPUMEHEHME MX ONS pacdeta y3na
TYPOWHBI B pamKax LM@pPOBOro ABOMHUKA NPUBEOET K HEKOPPEKTHOW YBA3KE NapamMeTpoB ABUraTens, Yto NpuBeneT K
HeobXoaMMOCTM MHOXECTBEHHOIO YTOMHEHUSI PE3YNbTaToOB U YBENTMYEHUSI CPOKa NMPOEKTUPOBaHMA.

enb.
[MOBbLICUTb TOYHOCTb MOAENV NPOMUIbHBIX NOTEPD

3agaymn.

OumndopoBKka gaHHbLIX MO NOTEPSAM U FrEOMETPUYECKUM NMapaMeTpam.
BocnpounssegeHne moaenu BeHeguktoBa. OueHka TOHHOCTU MOAENM.
[locTpoeHne mogenm HEMPOHHOW CETU MO OUMPPOBaAHHbLIM AAaHHBLIM U3 aTraca.
O6y4yeHune moaenun. OueHka TOYHOCTU MoaENM.

A
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Mopgenb npodunbHbIX NOTEPL NPeAcTaBfeHHasd B aTfiace 3KCNepuMeEHTalbHbIX XapaKTEPUCTUK MIOCKUX PeLLlEeToK
oxnaxgaemblX rasoBbix TypbuH (BeHegukTtoB, 1990) nocTpoeHa Ha ypaBHEHUM perpeccun npeacraBnsoem codbon
CYMMY JIMHEWHbIX QYHKUMA NpPOuU3BEOEeHUN T[eOoMEeTPUYEeCcKMX napameTpoB. [laHHas wMopenb MOoCTpoeHa Ha

IKCNepuMeHTaribHbIX AaHHbIX 1A MITOCKUX peLUéTKl/I Typ6l/IH.

Mopgenb notepb BeHeagnkToBa

Ne MNapameTp
1 bettalk B
2 betta2eff
3 C_max f\ o "‘ll
4 t [eomeTpuyeckme V= }_ bi Ziy
> delta napameTpbl i=|
: ai — Moaenu
7 d2_otn
8 gamma
9 X_cm .
10 y_cm rae
11 U_kp zy=2z,; (%, ..., X,)—COeMEHETBO  AINDOKCIIMH] Y-
12 E1 - outHx QyHKIKA, BoIOpaHublX 3apaHee;
£ lamda2 b, — Hen3BCCTHLIE Napamerpbi  (KOZPOHILHEHTH
VPABHEHHNS DPErPeccHH),
\ 111 — YHCIO WIEHOB B YpPaBHEHHH perpeccHH.

[asognHamMmmndecknn napameTp

Puc, 1. Cxema TypOuRHOA pelIeTKH
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370 BMAEO, MOXHO BOCMPOU3BECTH CpaBHeHMWe aKCcnepUMeHTarbHbIX AaHHbIX (OCb abcumcce) ¢
LaHHbIMM NONyYeHHbIMU MO Moaenu BeHegukToBa (OCb opaunHaT)

BeHeOuKToB yKasbIBa€eT, YTO KOIPPUUNEHT MHOXKECTBEHHOM Koppensuun paseH 0.86.

[Mony4deHo 3HavyeHue 0.84, 4To BNN3KO K YKazaHHOMY, YTO rOBOPUT O TOM, YTO MOAESb BOCMNPOU3BEAEHA KOPPEKTHO.
CtaHpapTHaga owmnbka pasHa 0.014, B cnyvyae goseputenbHoro nHtepsana 95% - 0.028.

3Ha4yeHue cpeagHen abcontoTHOW ownbku pasHo 0.011.
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Mogenb NnoTepb BornkoBa npeancraBndeT n3 cebs NOJTIHOCBA3HYHO HelpoHHyI-O ceTb ¢ 9 crnogamu.
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B kadecTBe oyHKUUM aKTUBaALMKN NMPUMEHEHA (PYHKLNA NMUHENHOIO BbINPSMIEHUS.

[1na noncka BecoBbIX KO PULNEHTOB NpuMeHeH onTumusaTtop Nadam.

O6y4yeHne Mmoaenu BbINOMHAMNOCL C NPUMEHEHNEM METO4a 0DpaTHOro pacnpoCTPaHEHUST OLLUMOKM C MOMOLLbI OLIEHKM
cpeaHekBagpaTUYHOW OWINDKN Mexay pe3ynbraToM MnosTlydeHHbIM Mo MOAENU N UCTUHHBLIM (3KCNepUMeHTarbHbIM)
3Ha4YeHMeM.

[Tpn 0By4eHUN Takke NPUMEHSANAch Kpocc-Banugaums.
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[TonyyeHo 3Ha4vyeHne KoadpuumeHTa koppensaunm 0.9956.

0.17
0.16
0.15
0.14
0.13
0.12
0.11
0.10
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01
0.00

@ oakK | KY3HELOB

{_Mopenb_Boskos

R?=0.9912
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CpaBHeHMe aKcnepuMeHTarnbHbIX AaHHbIX (OCb abcumnce) ¢
AaHHbIMUW NonyyYyeHHbIMK NO MoAenu Bornkosa (ocb opamHar)

CtaHpapTHaga owmnbka pasHa 0.002, B cnyvyae goseputenbHoro nHtepsana 95% - 0.005.

3Ha4yeHue cpegHen abcorntoTHOW owmnbkm pasHo 0.0002.
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{_Mopenb_Boskos
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e pogenb Bonkosa pewérka Ne49 CpaBHeHMe aKcnepuMeHTarnbHbIX AaHHbIX (OCb abcumnce) ¢

AaHHbIMU NMonyYeHHbIMKU Mo Moaenu Bonkosa (ocb opanHar)

1. Bce BbIBpOCHI pacnonaratoTca npu npnBeaeHHoOn ckopocTtu bonble 1.1.
2. YMeHblueHne BbIOpOCOB BO3MOXXHO U3MEHEHNEM HACTPOEK Moaenn npm odyydeHnn (KOnNM4ecTBO CIOEB, HEMPOHOB,

npenBapuTernibHasa paboTta ¢ gaHHbIMN).
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Mpodmne PacnpepneneHne KpMBWU3HbI Ha CNUHKe PacnpegeneHne KpUBM3HbI Ha KOpbITLLE
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BrnvsHue nameHeHunsa pacnpeneneHnsi KpMBMU3HbI Ha CNIMHKE Ha NPOduUIbHbIE NOTEPMW.
UepHble TOYKN — IKCNEePUMEHTarbHble 3Ha4YeHUs noTepb Ans 37 peLeTkm
KpacHast nuHus noTepb — 9TO NOTEPU NOSyYEHHbIE MO MOAENU 4S5 reOMETPUYECKMX NapamMeTpoB 37 PeLLETKN NpeacTaBeHHOW B aTrace
CurHSA NMHMA NOoTepb — 3TO NOTEPU pacCYMTbIBaEMbIe 118 KaXA0ro U3 paccmatpmBaeMbiX BapnaHToOB npodunen

A3 nony4yeHHbIX pe3ynbTaToB BUAHO, YTO CMELLEHNE TOUKM nepernbda KprUBM3HbI (MakCUMarbHON KPUBU3HbLI) Onvke K BXOQHOW KPOMKE
NPUBOOMT K CHXKEHUIO NOTEPb B AnanasoHe npusegeHHon ckopoctn ot 0,6 oo 1.

3MeHeHne KpMBMN3HbI ANs MOAENN NOTEPL BbIpa)KaeTCsi B TOM, YTO M3MEHSIOTCA napamMeTpbl Y _cm n E1, T.e. mogenb notepb
KOCBEHHO Y4YMTbIBAET UBMEHEHNE KPMBU3HbLI HA AAaHHOM Yy4yacTkKe.
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BocnpounssegeHa mogens notepb BeHegnkToBa. KoadhdurumeHT koppensiumm 0.84, ctaHgapTHas owmnbka 0.014.

. CosgaHa mogenb notepb C NOMOLLbID HEnpoHHOW ceTn. KoadduuneHT koppensiumm 0.99, ctaHgapTHast owumnbka
0.002.

HoBasi Mmogenb npodunbHbIX NOTEPL MO BENMUYMHE CTaHAAPTHOWM OLUMOKK B 7 pa3 TOYHEee CYLLECTBYIOLLIEN MOOENMN.

Mony4yeHHas Moaenb MOXET ObITb NpUMeHeHa ana pacyeta 1D mogenu TypbuHbl B pamkax LiMgppoBoro ABOMHMKA
rTo.

[MpeoctaBneHo ganbHenwee HanpaBneHne paboTbl MO YBENUYEHUIO TOYHOCTM MoAenu noTepb, NyTeM ydeTa
KPMBU3HbI NIMHUI Npodouns.



