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AHHoTaums. BoifBneHue (geTeKTMpoBaHWe) aHOManuii NnpeacTaBnAeT coboi akTyanbHyio
nccnenoBaTeslbCKYI0 3aA4a4y BoO MHOMMX NpeaMeTHbIX 06/1acTAX, peLLeHMe KoTopoi No3BonseT
CBOEBPEMEHHO MpPMHMMaTbL YrpaB/ieHYecKue peLleHna. B npeactaBnaeMoM UccnenoBaHum
npeasnoeH MeTo BbiABNIEHNA aHOMa M B SKOHOMUYECKMX MOKa3aTenaX, XapakTepusyoLmx
BHYTPEHHIOI M BHELLHIOW cpeay NPOM3BOACTBEHHOM OpraHM3aLum, KOTopbIA MOXKeT 6bITb
NpPVYMeHEH B aropUTMUYECKOM obecreyeHn cMcTeM NoaAepHKM NpeanpUHUMaTeNIbCKoro
pelieHuna. B ocHoBe MeToda NEXUT UCMONb30BaHME UCKYCCTBEHHON HEMPOHHOM ceTu
C apXUTEKTYPOI aBTOKOAMPOBLUMKA U 06yYEHHOI MOBTOPATL BXOAHbIE AaHHbIEe Ha BbiXoge.
Mocne obyyeHMA aBTOKOAMPOBLLMKA Ha HOPMaJSIbHbIX AaHHbIX OLLUM6Ka BOCCTaHOB/IEHWUA BXOAA
Ha BbIxode byaeT HeBeMKa, HO MpM NoJaye aHOMaSIbHbIX AaHHbIX OLLUM6Ka byaeT Bo3pacTaTh,
YTO MOMKET CIYUT UHAMKATOPOM aHoManuu. B npeanoreHHOM MeTode NpUMeHseTcA
CBEPTOYHbIA aBTOKOOMPOBLLMK, MO3TOMY BXOAHble OaHHble CHayana npeobpasylTca
B 306parkeHnA (CUrHaTypbl), 41A Yero NpeasoHeH OpUrnHasbHbIN Cnocob UX GopMUPOBaHUA.
Criocob 3aKk/io4aeTcA B NpeACTaBNeHNM UCTOPUYECKOro NMOBEAEHUA Kar 40ro IKOHOMUYECKOr0
nokasaresnA B GopMe TensioBoi MaTpumubl. Kaxaan Tennosasa MaTpuua obpasyeT oauH KaHar,
a UX COBOKYMHOCTb pOPMUPYET CUrHaTYpPY, KOTOpanA 3aTeM NO4AETCA Ha BXO aBTOKOAMPOBLLMKA
ANA JanbHeiwero aHanusa. B aBToKO4MPOBLUMKe UCMOMb30BaHbl My6UHHO-pa3aenMble
CBEPTKM, YTO NO3BOJSIAET aBTOHOMHO HacTpaMBaTb CBepTOYHble GUALTPLI MO OTAEbHbIM
KaHanaM curHatyp. HoB13Ha pesynbTaToB Uccie4oBaHMA COCTOUT B pa3paboTaHHOM MeToae
BblfIB/IEHWA aHOMa M B MacCMBaX SKOHOMUYECKMX NMoKa3aTesnen, No3BoAlLLEM BbINOSHATbL
NOKaNM3aLmio KOSINIEKTUBHBIX M e QUHUYHBIX aHOMasuiA (BbIBPOCOB), a TaKKe B pa3paboTaHHOM
nporpaMMHoM obecrneyeHnm, C NOMOLLIbI0 KOTOPOro NPOBOAMIOCE anpobupoBaHue MeToa.
BbinosiHeHHbIe BIMUCINTESIbHBIE SKCMEPUMEHTbI MOKasanu, YTo MeToq AOCTUraeT TOYHOCTM
BbIfIBNIEHWA aHOMasui1, CONOCTaBUMOM C HEKOTOPLIMU COBPEMEHHBLIMI MOLENAMM.
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Abstract. Anomaly detection is a pressing research problem in many subject areas, the
solution of which enables timely management decision-making. This study proposes a method
for identifying anomalies in economic indicators characterizing the internal and external
environment of a manufacturing organization. This method can be applied in the algorithmic
support of business decision support systems. The method is based on the use of an artificial
neural network with an autoencoder architecture trained to replicate input data at the output.
After training the autoencoder on normal data, the error in reconstructing the input at the
output will be small. However, when fed anomalous data, the error will increase, which can
serve as an anomaly indicator. The proposed method uses a convolutional autoencoder, so
the input data is first converted into images (signatures), for which an original method for
their formation is proposed. The method involves representing the historical behavior of
each economic indicator as a heat matrix. Each heat matrix forms one channel, and their
combination forms a signature, which is then fed to the autoencoder input for further analysis.
The autoencoder utilizes depthwise separable convolutions, allowing for autonomous tuning
of convolutional filters for individual signature channels. The novelty of the research results
lies in the developed method for detecting anomalies in economic indicator arrays, which
enables localization of collective and individual anomalies (outliers), as well as in the developed
software used to test the method. Computational experiments demonstrated that the method
achieves anomaly detection accuracy comparable to some modern models.
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BesepneHue

€3yJbTaT UHTErpaluu HKOHOMHUYE-

CKOH JIESITETLHOCTH B PETYIHUPYEMYIO

(QPOBYIO CTPYKTYPY MEXKTyHAPOA-
HOM SKOHOMHKH MOXHO XapaKTepHU30BaTh
KaKk KuOeppu3nuecKyo HHTETPUPOBAH-
HYIO 9KOHOMUKY, /I KOTOPOH XapaKTepHO
3HAYUTEIbHOE BO3pacTaHue 00bEMOB HH-

dhopmaruu, 06paboTKa KOTOPOH MO3BOJISET
3a051arOBPEMEHHO BBISIBIISITh HETaTUBHBIE
TEHACHIOUU B 3KOHOMHYECKOU Cpeac u mo-
Jy4aTh 3a CUET ITOTO KOHKYPEHTHBIE Ipe-
umymectBa. K coxxanenuro, ceiiyac Habmo-
AAacCTCA pOCT aHOMaJIUH B JaHHBIX B KOH-
TEKCTE YKOHOMHYECKOU e TeTbHOCTH, YTO
CO3/1a€T Cepbe3HbIe YIPO3bl 000CHOBAHHO-

MHCprMEHTaHbeIe cpeactsa B Mogenu n MeTogmkm
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