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AHHoTauuaA. CaMble pasnnyHble NpUKIagHble 0651acTu, BKlOYaa MeauLuHy, 6e30nacHoCTb,
3KOHOMMKY, NPOMBbILLIEHHOCTb, CBA3aHbLI C MOAENTMPOBaHWEM NPOLLECCOB HACTYMNIEHNA Pa3fNYHbIX
COBbITUI, TAaKUX KaK BbI340POB/eHME NauueHTa, GrHaHCOBoe 6aHKPOTCTBO NpeanpuUATUS, 0TKa3
NpoMbiLLNieHHoro obopyaoBaHua U T.4. MogenupoBaHue 3TUX NPOLLECCOB MOMKET BbIMOSTHATLCA
B paMKax aHanu3a Bbl¥KunBaeMocTu (survival analysis), ABnsAtoLLEerocA CTaTUCTUYECKUM METOL0M
aHanu3a BpeMeHU 00 CObbITUI U OTANYMTESIbHOM 0COBEHHOCTBIO KOTOPOro 0T MHOMUX ApYrmX
CTaTUCTUYECKMUX METOO0B M METO40B MaLLMHHOMO 0By4YeHNA ABNAETCA HaNluMe LLeH3YPUPOBaHHbIX
[NaHHbIX, UMEeIoLLMX MecTo Toraa, Koraa cobblTve He HabmiogaeTca U M3BECTHO TOJIBKO TO, YTO OHO
He NPOoM30LLSIo [0 onpefeneHHOr0 MOMeHTa BpeMeHW. LieH3yprpoBaHHble faHHble 3HaUYUTeNbHO
YCNOMHAIT MOLENMPOBaHUE M NpeacKasaHne HacTyNNeHUsa KpUTUYeCcKnx cobblTnin. OgQHUM
13 3¢ HeKTUBHbLIX MHCTPYMEHTOB aHann3a BbIXUBAEMOCTU MPU HANMUMK LIeH3YPUPOBaHHbIX JaHHbIX
ABNAETCA MalUMHHOe oby4yeHue. B yacTHOCTH, coBpeMeHHble Modenn MallMHHOro 0by4YeHuA
Ha oCHoBe TpaHCcHOPMepOB AEMOHCTPUPYIOT MEPCMEKTUBHbIE Pe3Y/LTaThbl B aHaIM3€ BbIMMBAEMOCTU
6narogaps cBoen CroCOBHOCTU YYUTLIBATb CIOMHbIE 3aBUCMMOCTU. OfQHaKo cTaHOapTHbIN
MeXaHW3M BHMMaHWA B HUX YacTo UrHopupyeT dyHOaMeHTaNbHYI0 CTPYKTYPY AaHHbIX BpeMeH
[0 HacTynneHnA CobbITWA, @ UMEHHO Pasfiine Mexay LieH3YpUPOBaHHLIMU U HeLLeH3YprpPOBaHHbIMM
HabnoaeHnamu. [na npeofoneHus 3Toro HeJocTaTKa B paboTe npegnaraeTcA HoBas Mogenb
W HOBLIV MNOAX0[ K peanusaLmm MexaHnu3Ma BHUMaHuWsA, KOTopbI nepeonpeaenseT Beca BHUMaHWsA
3a CYeT BKJII0YEHWNA anNPUOPHLIX XapaKTEPUCTUK aHanM3a BbI*KMBAEMOCTU Ha OCHOBE OLLeHKM BepaHa
unu mogenu Kokca. BMecTo Toro 4tobbl nonaraTbCA UCKIIOYUMTENIBHO Ha PacCTOAHUA Mexay
BEKTOPHbIMM NPeACTaBNEHUAMM MPU3HAKOB, KaK 3TO OCYLLLECTBIIAETCA B COBPEMEHHBIX MofesisX,
npegnaraemMas Mofefb BblMUCIAET BeCA BHUMAaHWNA KaK B3BELLEHHYIO JINHENHYI0 KOMOUHALMIO
KOMMOHEHTOB, MOJTy4eHHbIX M3 OCHOBHbIX anpUOPHbIX XapaKTEPUCTUK aHaNN3a BbIFKUBAEMOCTU, TAKUX
KaK pacCcToAHMA Me Oy oLeHKaMU GYHKLMIA BbIMMBAEMOCTU UM MaTEMaTUYECKUMU OXUOAHUAMU
BPEMEHM [10 HacTyrNIeHWs cobbITWA AN1A pasfMyHbIX 06y4YaloLLMx 06beKToB. [MpeaaraeMblii nogxon
MO3BOJIAET CYLLECTBEHHO PaCLLUMPUTb Knacc TpaHCGOPMEHHbLIX MoLeNen aHaIn3a BbIXKMBAEMOCTH
0719 nosty4eHus 6osiee BbICOKON TOYHOCTM NpeAcKasaHuiA. AfIFOpUTM, peanmnsyoLLuii npeasaraemyio
Mopesib, ABNAETCA OCHOBOM O/1A TpaHChOpPMepoB. IKCNEePUMEHTbI Ha peasibHbIX Habopax daHHbIX
noATBepHdaloT, UTo 0606LLeHHan ModesNb obecrneymBaeT Hauslyyllee npeAckasaHue cpeau paga
M3BEeCTHbIX Mofenen.
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Abstract. A wide variety of applied fields, including medicine, security, economics, and
industry, are concerned with modeling the processes of various events occurring, such as
a patient’s recovery, a company'’s financial bankruptcy, industrial equipment failure, etc. Their
modeling can be performed within the framework of survival analysis, a statistical method
for analyzing time-to-event data whose distinctive feature, setting it apart from many other
statistical and machine learning methods, is the presence of censored data. This occurs when
an event is not observed and it is only known that it did not happen before a certain point in time.
Censored data significantly complicates the modeling and prediction of critical events. Machine
learning is an effective tool for survival analysis in the presence of censored data. In particular,
modern transformer-based machine learning models demonstrate promising results in survival
analysis due to their ability to account for complex dependencies. However, the standard
attention mechanism in these models often ignores the fundamental structure of time-to-event
data, namely, the distinction between censored and uncensored observations. To overcome
this shortcoming, this paper proposes a new model and a new approach to implementing an
attention mechanism that redefines attention weights by incorporating prior characteristics of
survival analysis based on the Beran estimator or the Cox model. Instead of relying solely on
distances between feature vector representations, as is done in current models, the proposed
model computes attention weights as a weighted linear combination of components derived
from key prior characteristics of survival analysis, such as distances between survival function
estimates or time-to-event expectations for different training objects. The proposed approach
enables a significant expansion of the class of transform models for survival analysis, achieving
higher prediction accuracy. The algorithm implementing the proposed model is the basis for
transformers. Experiments on real datasets confirm that the generalized model provides the
best prediction among a number of known models.
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