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MNEPEBIPKA KOPEKTHOCTI BIJINOBIJIEA ATEHTIB
HITYYHOI'O IHTEJIEKTY

FOpuenko Bacuab OjiekcanapoBu4

37100yBay MariCTe€pChbKOTo PiBHS

[HCTUTYT aTOMHOI1 Ta TENIOBOI EHEPTETUKU

KuiBchkuit monitexHiuauil iHCTUTYT iMeHi [ropst Cikopebkoro, Ykpaina

CtpiMKe BIpOBAKEHHS BETUKUX MOBHUX MOJIENICH y IPUKIIAIHI TaTy31 BUSBHIIO
KJIFOYOBY Mpobiemy — cxmibHIcTh LI no ramrornuHaiiiii, ToOTO CTBOPEHHS JOTTYHO
abo ¢akronoriuno xubHUX Bignosizen [1]. Lleil Bukank morpedye BIPOBaHKEHHS
MEXaHI3MIB aBTOMATHYHOI TMEPEBIPKH KOPEKTHOCTI. Y poOOTI TpeACTaBICHO
O0aratoarentHy cucremy CrossCheck Al, sika ckiiamaeTbcsi 3 TPbOX HE3aJNEKHUX
arentiB: Responder, Verifier Ta Corrector. KoxeH areHT BUKOHY€E BJIacHY pOJib, L0
JI03BOJISI€ MIHIMI3yBaTH MMOMUJIKH Ta MIABUIIATUA TOYHICTh (PIHATBLHUX BIAMOBIACH.

Jlist oriHtOBaHHS €(hEKTUBHOCTI CUCTEMU OYIJI0 IPOBENIEHO CEPIt0 EKCTIEPUMEHTIB
13 BUKOpUCTaHHAM pizHopiaHux mojnenei (GPT-4o [3], Claude 3 Opus [4], Gemini 1.5
Pro [5]).

PesynpraTi mokasanm, 1o O6araTroareHTHHM IiJIX1J 3HAYHO 3MEHIIYE KUTbKICTh
MIOMUJIOK TMOPIBHAHO 3 OJHOAreHTHUM pexkumoM. Ha Pucynky 1 HaBeneHo
MTOPIBHSUTBHUIM aHaJI13 4aCTOTH IMTOMUJIKOBUX BIANOBIICH y IBOX Miax0aax. SIK BUIHO 3
rpadika, BukopuctanHs CrossCheck Al 3Hu3MI0 HOpMaITi30BaHy KIJIBKICTh TOMHUIIOK
3 1.00 o 0.45, To6TO GBI HIXK yIBIYI.

3MeHLIeHHs KiNbKOCTi MOMWIOK nicns 3acTtocyBaHHs CrossCheck Al
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Si nglelModeI CrossClheck Al
Pucynok 1 — IlopiBHSIHHS KITBKOCTI TOMUJIOK JJIs1 oHOArenTHoro miaxoay ta CrossCheck Al
JlonaTkoBHil aHali3 TOKa3aB, IO 3aCTOCYBAaHHS PIZHUX MOJCIECH Yy PpOJsx
OKpPEMHX areHTIB CyTTEBO IIJIBUINYE TOYHICTH BiamoBial. Ha Pucynky 2 HaBeneHo
MOPIBHSAHHS TOYHOCTI MOJIENIEH y CTaHAApTHOMY OJHOAr€HTHOMY PEXHUMI Ta HpH
3actocyBanHi CrossCheck Al.
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[MopiBHAHHA TOYHOCTI Modeneun

N OpHoareHTHI moaeni
I CrossCheck Al
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Pucynok 2 — [TopiBHSIHHS TOYHOCTI MOBHUX MOJIEJICH y PI3HUX PEKUMAX.

Tounicte GPT-40 3pocna 3 0.78 10 0.92 [3], Claude 3 Opus — 3 0.81 10 0.94
[4], Gemini 1.5 Pro —3 0.75 10 0.90 [5]. OTpumani xani y3araasHeHo B Tabmuti 1.

Tabnuns 1 — Pesynpratu TectyBanHs TO4HOCTI CrossCheck Al

Mogeinb TouHicTh (OAHOATEHTHA) Tounicts (CrossCheck Al)
GPT-40 0.78 0.92
Claude 3 Opus 0.81 0.94
Gemini 1.5 Pro 0.75 0.90

[TpoBeneHi EKCIIEPUMEHTH TaKOXX TIOKa3aJid 3HA4YHE CKOPOYCHHS XUOHUX
BIJINOBIJIEH HaBITh MpU POOOTI 31 CKIAAHUMHU a00 0araTOKpOKOBUMHM 3amuTamu. Sk
BuaHo 3 Tabmumi 2, 3actocyBaHHa CrossCheck Al 3MeHIIye KUTBKICTH MOMHUIIOK
Maibke BaBiul. ILle mo3Boisie po3rmsagaTH OaraTOAreHTHI CHCTEMHM SK OJUH 13
Halie()eKTUBHIMKX M1AX0A1B 00poThOHU 3 ramoruHaiismu L.

Tabmuus 2 — 3MeHIeHHs. KUJIBKOCTI MOMMIIOK Ticiist BupoBakeHHs CrossCheck Al

ITigxin [Tomwiiku (HOpMasi30BaHO)
OpnHoareuTHU 1.00
CrossCheck Al 0.45

Otpumani pe3yibTaTH IMIATBEP/KYIOTh, 110 3alpOIOHOBaHA apXITEKTypa
CrossCheck Al 3maTHa TOKpamUTH SKICTh BIAMOBINEH y KPUTHYHO BaXKIMBHUX
chepax — 30KpeMa B aHAJITUYHUX CUCTEMaX, EHepreTHulll, TeXHIYHINA JOKyMEHTAIlli,
CHCTeMax MIATPUMKU NPUHHATTA piteHs [ 1], [2]. bararoarenTHuii minxix Moxxe 0yTu
MacImTabOBaHUM Ta aJanTOBAaHWUW ISl Tajly3eBUX 3ajad, JI€¢ BapTICTh MOMHIIKH €
BHCOKOIO, @ HaJIMHICTh BIJAIIOBI/Il — BHU3HAYaJbHOIO.

Takum ymHOM, PE3yNbTaTH JOCHIKEHb HEMOHCTPYIOTh, 1m0 CrossCheck Al e
e(heKTHUBHUM MEXaH13MOM ITIABUIIIEHHS JOCTOBIpHOCTI BifnoBinaew 11, 3a6e3neuyroun
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cTa0lIbHE 3HWKEHHS KUTHKOCTI MMOMMJIOK 1 3HA4YHE 3POCTaHHs TOYHOCT1 y TIOPIBHAHHI
3 TpaJUUIHHUMU OJTHOAr€HTHUMH CHUCTEMaMHU.
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In modern information systems, personalized recommendations play an important
role in improving the user experience when interacting with large amounts of digital
content. Recommendation models are widely used in various services, which leads to a
growing need for adaptive approaches to processing diverse information. This paper
presents a comprehensive approach to creating a recommendation system based on the
analysis of user interaction history and combining content and collaborative filtering
methods. The Yelp Open Dataset, which includes both structured data about businesses
and their interactions with users, as well as text reviews, was used to develop the system.

The main goal is to create a model that can generate relevant recommendations
based on the user's previous experience. Three main approaches are used to achieve
this goal: collaborative, content-based and hybrid filtering.

Collaborative filtering is based on identifying hidden factors in the matrix of
interactions between users and businesses, which makes it possible to predict
preferences based on analogies with other users [1]. The content approach uses
semantic representations of businesses formed from text descriptions, categories, and
attributes [2]. The hybrid approach combines content and collaborative models,
complementing their strengths [3]. At the same time, its effectiveness directly depends
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