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AHHoTauua. B ycnoBuaAx cTpeMUTEeNIbHOrO pa3BUTUA METO40B MaLLUMHHOIO 0by4YeHuns
W NPUYUHHO-CNIeACTBEHHbIX MeTOO0B UX UHTerpauusa B MeaAULMHCKME UCCedoBaHUA
npuobpeTaeT ocobylo aKTyanbHOCTb. BHegpeHve noaxo4aWwmx MeTo40B B MeAULNHCKYIO
o6nacTb MO3BOJIUT NPOBOAUTbL Ka4YeCTBEHHYI0 OLeHKY 3¢ eKTUBHOCTU feveHUA
Ha MHAMBWMZYanbHOM ypoBHe. Llenib HacToALLero nccieoBaHUsA — NPoBeAeHNE SKCNEPUMEHTOB
Ha CMHTETUYECKMX OaHHbIX U OLEHKA TOMHOCTM NpeackasaHua MHAMBMAYabHbIX 3GdeKToB
neyeHus ¢ ncnonb3soBaHveM MeTonoB T-learner u S-learner. B ctatbe npeacTtasneH
WHTErpPUPOBaHHbIN NOAXOA K aHanM3y MegULMHCKMX OaHHbIX, cOYeTaloWwmnin MeToabl
NPUYNHHO-CIeACTBEHHOr0 aHanmM3a M anaropuTMbl MallMHHOro obyyeHusa. Brnepsble
npoBefeHo KOMMeKCHoe cpaBHeHMe 3¢deKrTMBHOCTM MeTofoB T-learner u S-learner
ONA OLEeHKN MHANBMAYanbHbIX 3P deKToB fiedeHUs. Ha ocHoBe CMMYNUPOBAaHHbIX AaHHbIX
3KCNepUMEeHTasNbHO YCTaHOBJIEHbI YCIOBMA ONTMMaNbHOr0 NpMMeHeHUs 3TUX MeTOL40B
B 3aBMCMMOCTU OT XapaKTEPUCTUK KIMHUYECKUX AaHHbIX. [0 pe3ynbTataM npoBeaeHHbIX
3KCnepuMeHTOB 6bII0 YCTaHOBNEHO, 4YTo MeTon T-learner nmokasan 6onee BbICOKYIO
TOYHOCTb (87%) no cpaBHeHuto ¢ S-learner (84%), 4To genaeTt ero NpeanoYTUTENbHLIM
MpY CYLLLeCTBEHHbIX PasfiMYMAX MeXAy Fpynnamm nevyeHns n KoHTpona. OgHako MeTon
S-learner nokasan 6onee BbiCOKyio 0606LLat0LLLYI0 CMOCOBHOCTL B YC/TOBUAX OFpaHUYEeHHOM 0
obbeMa faHHbIx. [na Banupaumm npeackasaHHbix 3¢GexToB fieveHns NpuMeHaAncs MHAEKC
c-for-benefit, pesynetathl KoToporo NnoaTBEPAMIIM BLICOKYIO TOYHOCTL 060MX MeTO0B.
Mony4yeHHble pe3ynbTaThl NOAYEePKUBAIOT MNOTEHLMAN UHTErpaLMM MeTO40B MaLlLUMHHOMO
06y4eHnA N NPUYNHHO-CIIeACTBEHHbIX METOA0B AN1A pa3paboTKM NepcoHanM3npoBaHHbIX
TepaneBTUYECKMX CTPATErni M aBTOMaTU3aLLMKN aHaNn3a MeAMLMHCKUX OaHHbIX, MO3BOAAIOLLIMX
YAYYLWNTb KIMHUYECKUE UCXOAbl M KaYecTBo JiedyeHua. Pa3paboTaHHbI nogxod nossonseTt
MOBLICUTb TOMHOCTb MPOrHO3MPOBaHWUA pPe3yNbTaToB JIeYeHUs Ha UHOMBUAYaANTbHOM YPOBHe
N MOMET BbITb MHTErPUPOBaH B CUCTEMbI MOAAEPHKN MPUHATUA KITUHUYECKUX PELLEHWUN.
MonyyeHHble pe3ynbTaThl NPenoCcTaBAT HOBbIE BO3MOXHOCTM AN1A NepcoHannsaumm
MeLMUWHCKOM NMOMOLLM U MOTYT CIy*UTb OCHOBOW A/1A MOCeQyoLLmMX UcciefoBaHU B 3TON
obnactu.
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Abstract. In the context of rapid advancements in machine learning and causal inference
methodologies, their integration into medical research is of paramount importance. Implementing
appropriate methods in the medical domain facilitates robust assessment of treatment efficacy
at the individual level. This study aims to conduct experiments on synthetic data and evaluate the
accuracy of predicting individual treatment effects using T-learner and S-learner methods. The article
presents an integrated approach to medical data analysis, combining causal inference techniques with
machine learning algorithms. For the first time, a comprehensive comparison of the effectiveness
of T-learner and S-learner methods in assessing individual treatment effects has been conducted.
Based on simulated data, the study experimentally determines the optimal application conditions for
these methods, depending on the characteristics of clinical data. The experiments revealed that the
T-learner method demonstrated higher accuracy (87%) compared to the S-learner (84%), making it
preferable when there are significant differences between treatment and control groups. However, the
S-learner method exhibited greater generalization capability in scenarios with limited data volume. The
c-for-benefit index was employed to validate the predicted treatment effects, with results confirming
the high accuracy of both methods. These findings underscore the potential of integrating machine
learning and causal inference methods to develop personalized therapeutic strategies and automate
medical data analysis, thereby improving clinical outcomes and treatment quality. The developed
approach enhances the precision of predicting treatment outcomes at the individual level and can be
integrated into clinical decision support systems. The presented results offer new opportunities for
personalized healthcare and can serve as a foundation for subsequent research in this field.
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BseneHue

HaCTOSIICC BpeM}I paBBI/ITI/Ie LII/I(pr-

BO MEJIMIIMHBI CITIOCOOCTBYET ITOUCKY

HOBBIX BOSMO)I(HOCTGI)'I JJIs1 TIOBBINIC-
HHUSA KQUC€CTBA KIIMHHUYCCKUX I/ICCJ'Ie,ZLOBaHI/Iﬁ
1 OIITUMH3AI[UA H€‘~IC6HI)IX BMCHIATCIIBbCTB.
CoBpeMeHHbBIE METO/IBl MAIIMHHOTO 00y4e-
HUA npennararoT MOIIIHBIC I/IHCTp}/'MeHTI)I I
aHayin3a 00MIbIINX 00BEMOB JIaHHBIX, a IPU-
YUHHO-CJICACTBCHHBIC MCTOAbI ITO3BOJIAOT
y'CTaHaB.III/IBaTB 60)’[66 TOYHBIC B3aNMOCBS3U

MEXKly BMEILIATEIbCTBAMU U Ucxoaamu [1].
B ycnoBusix pactyuiero oobeMa MeIuinuH-
CKHX JIAHHBIX M Pa3BUTHS MUPPOBBIX TEX-
HOJIOTHH METOJbl MAaIIMHHOTO OOy4YeHUS
U MPUYUHHO-CJIEACTBEHHbIE METO/bI CTa-
HOBSITCSI HEOTBEMJIEMOW YaCThIO COBPEMEH-
HOU MeauIuHbI [2]. UX uHTerpanus B Meau-
LMHCKYIO OTPACIb MO3BOJISIET CYIIECTBEHHO
YAYYIIATh TOYHOCTh OICHKH 3(PPEKTHBHO-
CTH JICYCHUS] Ha WHIUBHUIyaTbHOM ypPOBHE.
OnHUM U3 EPCTIEKTUBHBIX HANIPABICHUN SIB-
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