NPUKNAOQHAA UHOOPMATUKA / JOURNAL OF APPLIED INFORMATICS
[ Vol. 19. No.5. 2024 ]

DOI: 10.37791/2687-0649-2024-19-5-88-100

HenpoceteBou anropuTt™m BbiABNEHUA
N yoaneHuna BbIbpocoB B 3aLUyMJIEHHbIX
Habopax AaHHbIX

JI.H. ﬂCHquufl’]'z*, E.l. MnomHuKocd’

1 9 “ o o
MepmcKuli 20cydapcmaeHHbIl HaYUuoHaAIbHLIU ucciedodameriscKull yHusepcumem, lepms, Poccus
2 o o
HayuoHaneHell uccnedosamerscrull yHusepcumem «Boicuwiaa WKoaa 3KoHoOMUKU», [TepMe, Poccus
yasn@psu.ru

AHHoTauusA. Bbibpochl B CTaTUCTUYECKUX AaHHbIX, ABNALLMECHA pe3yibTaTOM OLLNM60YHO
cobpaHHOM MHPOPMALLIMK, YacTo CTAHOBATCA NPENATCTBMEM AJ1A YCMNELHOoro npuMeHeHua
MeTo4a MOoLe/IMPoBaHMA, OCHOBAHHOIO Ha MALLUMHHOM 06yYeHUK, BO MHOIMX NPeaMeTHbIX
obnactax. Hanuume BbibpocoB B Habopax AaHHbIX CHUMKaeT TOYHOCTb Moesielt MalMHHOMo
obyyeHuA, a B HEKOTOPLIX C/lyvasax AeflaeT NpUMeHeHne 3TUX MeTO0B HEBO3MOMHbIM.
CywiecTByloLMe B HAacToALLee BpeMA MeToAbl BbifBIIEHUA BbIOPOCOB HeHageHbl. OHM
NPUHLMNMANBHO HE CMOCO6HbI BbIABNATL HEKOTOPbIE TUMbI BIGPOCOB, TOrAa KaKk HabnoaeHus,
He ABNAOLLMECA BbIbpocaMK, 3TY MeToAbl HepeaKo KNaccupULMpYIOT KaK Bblbpockl. HegaBHo
NoABMBLLMECA HEMPOCeTeBble METOAbl BbIABMEHUA BbIOPOCOB JIMLLIEHBI YKa3aHHOM0 He4OCTaTKa,
0[HAKO OHW He YHMBEpPCaslbHbl, MOCKOJIbKY CMNOCOBGHOCTL HeMpoceTel BbIABNATb BoIOPOCHI
3aBUCUT KaK OT apXUTEKTYpbl CAMOW HEMPOCETH, TaK U OT peLlaeMor 3agayuu. Llens HacToAwero
nccnenoBaHNA COCTOUT B pa3paboTHe anropuTMa co3faHus U NPUMEHeHUs HeMpPOHHLIX ceTel,
CMOCOBHbIX NPaBMLHO BbIABATL BbIOPOCHI BHE 3aBUCUMOCTY OT peLlaeMont 3aaqu. 3Ta Lenb
JocTuraeTca 6narogapAa UCnosib30BaHUI0 CBOMCTBA HEKOTOPbIX, CMeLMaNnbHO CO34aHHbIX
HeMpPOHHbIX CeTeN AeMOHCTPUPOBaTb HaMbosbLLME OLUMOKM 0ByUeHUA Ha Tex HabnoaeHUAX,
KoTopble ABNATCA Bblopocamu. Mcnonb3oBaHMe 3TONo CBOMCTBA, a TaKMKe BbIMOSIHEHWE Cepum
BbIYMCTIUTESbHBIX IKCTIEPUMEHTOB 1 0606LLIEHME UX PE3YSIETaTOB C MOMOLLLbI0 MaTeMaTUYeCKo
dopMynebl, ABNALLWENCA MoandUKaLMen cneacTeuns U3 Teopemsl ApHonbaa — KonMoroposa -
XexT-HunbceHa, No3BoNUAN OOCTUYb NOCTaBIeHHOW Lenn. MpuMeHeHne paspaboTaHHOro
anropuTMa oKasanocb 0CobeHHo 3¢PEeKTUBHBIM MPU peLleHnM 3a4a4 NPOorHO3MpPoBaHUA
1 ynpaBsJieHWs B3auM03aBUCUMbIMU TEMN0OU3IUYECKUMUN U XUMUKO-IHEPT OTEXHONTOMMYECKUMU
npoueccamm 06paboTKM pyQHOro CbipbA, MPOUCXOOALLMMM Ha OENACTBYIOLLNX CEPUMHBIX
MeTannypruveckux npeanpuATUAX, rae NpUCyTCTBME BbIOGPOCOB B CTAaTUCTUYECKUX AaHHbIX
MPaKTUYECKU Hen3berHo, a 6e3 MUX BbIFBJIEHUA U UCKITIOYEHUA NOCTPOEHNE NpUeMIIeMbIX
Mo TOYHOCTM Mofiesiei MaLMHHOIO 06yYeHUs BOObLLLE HEBO3MOMKHO.

KnioueBble cnoBa: BhiOpOC B [aHHbIX, TeopeMa ApHonbaa — KonMoropoBa — XexT-HunbceHa,
TENN0U3NYECKNIA 1 XMMMKO-3HEPrOTEXHOMOT MHECKUIA NpoLiecchl, 06paboTKa pyaHoOro ChipbA, HeMpOHHas
CeTb, OWWMbKa 0byyeHnn
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Abstract. Outliers in statistical data, which are the result of erroneously collected
information, are often an obstacle to the successful application of machine learning methods
in many subject areas. The presence of outliers in training data sets reduces the accuracy
of machine learning models, and in some cases, makes the application of these methods
impossible. Currently existing outlier detection methods are unreliable. They are fundamentally
unable to detect some types of outliers, while observations that are not outliers are often
classified as outliers by these methods. Recently emerging neural network methods for outlier
detection are free from this drawback, but they are not universal, since the ability of neural
networks to detect outliers depends both on the architecture of the neural network itself and
on the problem being solved. The purpose of this study is to develop an algorithm for creating
and using neural networks that can correctly detect outliers regardless of the problem being
solved. This goal is achieved by using the property of some specially created neural networks
to demonstrate the largest training errors on those observations that are outliers. The use
of this property, as well as the implementation of a series of computational experiments and
the generalization of their results using a mathematical formula, which is a modification of
the consequence of the Arnold — Kolmogorov — Hecht-Nielsen theorem, made it possible
to achieve the stated goal. The use of the developed algorithm turned out to be especially
effective in solving the problems of forecasting and controlling interdependent thermophysical
and chemical-energy-technological processes of processing ore raw materials, occurring at
existing serial metallurgical enterprises, where the presence of outliers in statistical data is
almost inevitable, and without their identification and exclusion, the construction of neural
network systems that are acceptable in accuracy models are generally impossible.
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BesepneHue

€CMOTps Ha BIEUATIIAIOIINE YCIIEXH
METOJ0B MOJEIMPOBAHUS Ha OC-
HOBE MAIIMHHOTO OOy4YeHHs, CyIIle-
CTBYET JIOBOJIbHO OOJIBIIION IJIACT MPAKTU-
YECKHU BAXKHBIX 3a7a4, JJIsl PELIEeHUs] KOTO-
PBIX TPUMEHEHHE STUX MPOTPECCUBHBIX Me-
TOJIOB OCTAETCsl HEAOCTYMHBIM. DTO 3aJlauu
MOJIETMPOBAHUS U YIPABJICHUS CIOKHBIMU

B3aMMO3aBUCHUMBIMHU TEIJIOPU3HUCCKUMHU
U XUMHUKO-ODHCPTOTCXHOJIOTMYCCKUMU TIPO-
[[eCCaMU, BCTPEUAIONIMMHICS Ha CEPUIHBIX
MPOU3BOJICTBEHHBIX MPEANPHUATHIX META-
myprudeckoro mpoduns. Cioga e OTHO-
CSTCSI HEKOTOPBIE 33a1a9l MEUIIUHCKOM M-
ArHOCTHKH, JKOHOMHUYECKOTO MOJICITUPOBa-
HHA U MHOTHC APYrue Cilydau, Korjaa cTta-
TUCTUYECKUE BBIOOPKHU COpepIKaT OOJbIToe
KOJTUYECTBO BEIOPOCOB.
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