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B nuniomuoit pabote 62 ctpaHuiibl, 22 pucyHka, 9 uCTouHMKOB, 1 npuoxeHue.

CTATUCTUYECKOE MAIMIIMHHOE OBYYEHMUE, IIPEJJCKA3AHUE
OBLIEM CTOMMOCTHU IIEPEBO3UMBIX TOBAPOB, ITPEJOBPABOTKA
JAHHBIX, MACIITABMPOBAHUE JJAHHBIX, BPEMEHHBIE PA/1bI, MOJAEJIb
SARIMAX, MOJIEJIb ARIMA

OO0OBexTOM HCCIICOAOBaHUA ABJISICTCA Ha60p JaHHBIX, COACPKAIIUX CBCACHHUA O

nepeBo3kax Mexay Opannueit u ['epmanueii ¢ 2010 o 2023 roa.

lenpro AUMIOMHOIN pabOTHI SBISETCS aHAIU3 U MPOTHO3HMPOBAHUE BPEMEHHBIX
psAAOB B JIOTUCTMYECKHUX IE€pPEBO3KAX METOJaMU  MAIMHHOTO  OOy4YeHUs !

craructuueckumu moaeirsimu SARIMAX 1 ARIMA.

I[J'DI JOCTHIXKCHUA MMOCTaBJICHHOMU eI UCII0Jb30BaJINCh CTATUCTHYCCKUEC MCTOAbI

MallInHHOI'O O6Y"I€HI/ISI.
B HHHHOMHOﬁ pa60Te IMOJIYYCHBI CIICAYIOIINC PC3YJIbTAThI:

1) OmnucaHbl UCTIOJIb3YEMbIC TaHHBIC U METO/IBI.
2) ITocTpoeHbl MPOrHO3bI OOIIEH CTOUMOCTH MEPEBO3HMBIX TOBAPOB MEXIY
JIBYMSI CTpaHaMU TI0 3a7aHHOMY MOTOKY U kKoxy NSTR ToBapa moaensmu

SARIMAX, ARIMA.

3) IMoctpoen rpadudeckuii HHTEPdEHC A5 0TOOPaKEHUS PE3YIIbTATOB.

HumiomHast pabota sBisercs mnpakTudeckoil. Ee pesynbraTbl MOryT OBITH
UCIOJb30BaHbl JJIsi MPOTHO3UPOBAHUS OOILEH CTOMMOCTU NEPEBO3MMBIX TOBAPOB

MEXIy ABYMS CTpaHaMH I10 3aJjaHHOMY MTOTOKY U kKoxy NSTR ToBapa.

JluriomHast paboTa SBIISIETCSl 3aBEPIICHHOM, MOCTABICHHBIC 3a/1a4ll PEIICHBI B

MMOJTHOM MCPC, IPUCYTCTBYCT BO3MOKHOCTD z:anLHeﬁmero Pa3BUTHA UCCIICTOBAHUA.

I[HHJIOMH&}I pa60Ta BBIIIOJIHCHA daBTOPOM CaMOCTOATCIIBHO.



Thesis project is presented in the form of an explanatory note of 62 pages, 21

figures, 9 references, 1 application.

STATISTICAL MACHINE LEARNING, PREDICTION OF THE TOTAL
COST OF TRANSPORTED GOODS, DATA PREPROCESSING, DATA SCALING,
TIME SERIES, SARIMAX MODEL, ARIMA MODEL

The research object of this thesis project is to study a dataset containing
information on transport between France and Germany from 2010 to 2023.

The purpose of this work is to analyze and forecast time series in logistics
transportation using machine learning methods: statistical models SARIMAX and
ARIMA.

The following methods and tools were used to achieve the goal: statistical

methods of machine learning.
The main results of the thesis project are as follows:

1) The data and methods used are described.

2) Forecasts of the total cost of transported goods between two countries were
constructed for a given flow and NSTR code of the goods using the
SARIMAX and ARIMA models.

3) A graphical interface has been built to display the results.

The thesis is practical. Its results can be used to predict the total value of goods

transported between two countries for a given flow and NSTR code of the product.

The thesis project is complete, all tasks have been successfully done, there is a

possibility for further research and development.

The thesis was completed by the author independently.



