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B numiomuoit pa6ote 48 crpanuil, 15 pUCYHKOB, 8 HCTOUHHUKOB.

PEKOMEHIATEJIBHAA CUCTEMA, ®AKTOPU3ALINA, SOMBEAJIMHI A,
I'PA®OBAA MOJEJIb, SWING, BERT, BbICOKOPA3MEPHbLIE JIAHHBIE,
XOJIOJIHBIN CTAPT, HAUIIJIANH

B numnnomuoit pabote paccmaTpuBaeTcs 3a/1a4a MOCTPOCHUS peKOMEHIaTebHOMN
CUCTEMBbI Ha OCHOBE TOJIb30BATEIILCKUX B3aMMOJIEUCTBHI C TOBapamMu B YCIOBHSX
BBICOKOM pa3MEPHOCTH U Pa3pEKEHHOCTH JaHHBIX.

Henpto mumioMHON paOOThI SBISETCS pa3pabOTKa M CpPaBHEHHUE aJITOPUTMOB
pPEKOMEHIAIMM, UCTOIB3YIOMUX (PaKTOpPHU3aAlMOHHBIE, IMOEIIMHTOBbIE U TpadOBbIC
MOJIXOJIbI, a TaK)Ke MOCTPOCHUE THOPUTHON MOJIETH, MPUTOTHOMN /JIsi IPUMEHEHUS B
AJIIEKTPOHHON KOMMEPITUH.

JIist TOCTMDKEHMSI TOCTaBJIGHHOM IeNId MPUMEHSUIUCh METOJIbl: MaTpUYHOM
dakropuzauuu (SVD, EASE), renepauumu 5MO€IIUHTOB TOBapOB HAa OCHOBE
tpanchopmepoB (BERT), rpadoBoro ananuza BzaumopeiictBuit (SWING), a taxxe
BBIUMCIICHUE METPUK KauecTBa pekomenaanuii: MAP, MAR, NDCG, BNDCG.

B numnnomHoii paboTe mosy4eHsl CAeAYOMNUEe PE3YIbTaThl:

1. [IpoBeaén 0630p U pean3oBaHO cpaBHEHUE YeThIpEX moaxoaos: SVD, EASE,
BERT, SWING;

2. [locTtpoeHa rubpuIHas apXUTEKTypa, COYETAIONm[as IIOBEJIECHYECKUE U
CEMaHTUYECKUE CUTHAIIBL;

3. BoIsiBIIeHBI CHITBHBIC U ClTA0bIe CTOPOHBI MOJIENIEH, TTPEITIOKEHBI CIIEHAPUH UX
MPAKTUYECKOTO TPUMEHEHUS;

4. IlpuMeHeHa cxema pPEKOMEHJAIMK MO TUIy ToBapa ¢ (uibTpaluen yepes
AMOEIIMHTY U YTOYHEHUEM BHYTpHU Mojkartaigora Ha ocHoBe SWING.

HoBuzHa paboThl 3akiro4yaeTcsi B MHTETpaluy dMOEIIMHIOBON (PHIIbTpALlUU TIO
TUTIAM C TIOCIIEAYIONIeH JOoKanbHOUW TpadoBOM pEeKOMEHJAIMEeN, YTO MO3BOJISIET
dbopMHUpOBATH COMYTCTBYIOIINE TOBAPHI JJAXkKE MPU OTCYTCTBUH UCTOPHUHU.

JluruioMHast paboTta HOCUT TIpUKIAAHONW xapakrTep. E€ pe3ynabTaThl MOTYT OBITH
UCIIOJIb30BaHBI B CUCTEMaX MEPCOHATBHBIX U BUTPUHHBIX PEKOMEHIAIINH, B TOM YHUCIIE
B Onokax «C »TUM TOBapoM TOKymaroT». Pa3zpaboTaHHbI NailuiaifiH Mokaszan
3¢ (PEKTUBHOCTH IPU BHEAPEHUU B YCIOBUSIX MPOMBIIIIICHHOW CpPEIbI.

Bce pesynbrarbl OUIIIOMHONW paboThl  OOOCHOBAaHBI AKCIEPUMEHTAIIBHO,
MOJATBEPXKIACHBl pacy€éTaMd M  COIMOCTaBJIEHbl C M3BECTHBIMU  MOJXOJAMH.
OOOCHOBAaHHOCTh M JIOCTOBEPHOCTH BBIBOJIOB MOATBEPKIAIOTCS COIMOCTABUMBIMU
3HAUYCHUSIMU METPUK U BU3YaTIbHBIM aHAJIM30M BbIJAUH.

JluruioMHast paboTa BBITIOJIHEHA aBTOPOM CaMOCTOSTEIBHO.



Thesis project is presented in the form of an explanatory note of 48 pages, 15
figures, 8 references.

RECOMMENDER SYSTEM, FACTORIZATION, EMBEDDINGS, GRAPH
MODEL, SWING, BERT, HIGH DIMENSIONAL DATA, COLD START,
PIPELINES

The object of research in this thesis project is the task of building a recommender
system based on user-item interaction data under conditions of high dimensionality
and data sparsity

The purpose of the thesis is to develop, implement, and compare several
recommendation algorithms including factorization-based, embedding-based, and
graph-based approaches and to construct a hybrid pipeline suitable for use in real-world
e-commerce scenarios.

To achieve this goal, the following methods and tools were applied: matrix
factorization (SVD, EASE), transformer-based item embeddings (BERT), graph
analysis using co-occurrence models (SWING), and quality evaluation using metrics
such as MAP, MAR, NDCG, and BNDCG

The main results of the thesis project are as follows:

A comparative analysis of four recommendation models (SVD, EASE, BERT,
SWING) was conducted;

A hybrid architecture combining behavioral and semantic signals was
implemented and tested;

Strengths and weaknesses of each model were identified, and their applicability
was analyzed;

A type-level recommendation pipeline was proposed and realized, using BERT
for semantic filtering and SWING for refined graph-based recommendations.

The novelty of this work lies in combining type-level semantic filtering with local
graph-based recommendation logic, which allows generating relevant companion
items even in the absence of prior user interactions.

This thesis project is of an applied nature. Its results can be used in recommender
systems for personalized or cross-sell scenarios, including "frequently bought together"
blocks on e-commerce platforms. The developed pipeline has demonstrated practical
effectiveness under production-like conditions.

All results in the thesis are supported by experimental evaluations, validated using
standard ranking metrics, and confirmed by visual analyses. The validity and reliability
of the conclusions are ensured by consistent outcomes across multiple methods and
alignment with known practices.

The thesis project is complete, all tasks have been successfully fulfilled, and the
work opens avenues for further development in areas such as generative modeling and
adaptive ranking strategies.

The thesis project was completed independently by the author.



