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2. Development of a technology for predicting life expectancy based on the combined influence of demographic,
social and medical factors

Pedepar:

1. Incepraniiina po60Ta IpUCBIY€HA PO3POOJIEHHIO iIHTETPOBAHOI TEXHOJIOTII IepCOHAI30BAaHOrO IIPOTHO3YBAHHS
TPUBAJIOCTI JKUTTS YKPAIHChKOTO HACEJIEHHS! IJISIXOM KOMIUIEKCHOTO aHali3y AeMorpaiyHux, CoLiaJbHUX Ta
MeJIMYHUX (PAKTOPIB 3 BUKOPUCTAHHSM aJITOPUTMIB MAIIMHHOTO HaBYaHHS. AKTYaJIbHICTb JOCTiIKEHHS
00yMOBJIEHA HEOOXiIHICTIO CTBOPEHHS €(PEKTUBHUX IHCTPYMEHTIB 111 IPOTHO3YBAHHS 3[JOPOB’Sl B YMOBaX CKJIAJHO]

coljia/lbHO-€KOHOMIYHOI cuTyauii, 30kpema nicsg nangemii COVID-19 Tta nif 4ac BifiHM B YKpaiHi. Y po6orTi



OOI'PYHTOBAHO IOLIbHICTh 3aCTOCYBAaHHS iHTEIPOBAHOTO MiIXOLY, SKUI BPDAaXOBY€E HE TiJIbKM KJIACUYHi
IemorpadivHi TOKa3HUKHY, a 1 cydacHi [udpoBi Men4Hi JaHi, OTpUMaHi 3 HOCUMUX IIPUCTPOIB i MOGITIBHUX
nnatdopm (HealthKit, Google Fit). 3arnponnoHoBaHO 4YOTHPY MaTeMaTU4YHi MOJieJli IPOrHO3YBaHHSL: /1B
netepminicTnyHi mogei LC19 Ta LC20, no6ynosani Ha ganux BOO3 ta lepkcTaTy YKpaiHy, a TaKOX JBi MOJeJli Ha
OCHOBI Cy4yaCHUX aJIrOPUTMiB MamnMHHOro HaB4aHHS — LCR (Random Forest) ta LCX (XGBoost). Airopurmu
aJanTUBHOTO IIPOrHO3YBaHHS O3BOJISIIOTh AUHAMIUYHO pearyBaTy Ha 3MiHM iHIUBiAyalbHUX [IOKa3HUKIB 3J0POB’sSI
KOPHMCTYBauiB Ta coljjiabHUX YMOB. HayKoBa HOBU3HA POOOTH MOJISITae y po3poblii Ta AOCiI)KEeHH] iHTerpoBaHoi
MOJEJIi TPOrHO3YBAaHHS, aIalITOBAHOI CIIEeLjaJIbHO 10 YMOB YKPaiHCbKOr'O HAaCEJIEHHs. Briepie 3arpornoHoBaHo
3aCTOCYBaHHS aJITOPUTMIB MAIIMHHOIO HAaBYAHHS /IJ1S1 KOMIJIEKCHOTO aHaJli3y BIUIUBY Pi3HUX Iyl GakTopiB
(memorpadiyHuX, MEIUYHUX, COLIiaJIbHMX) HA TPUBAJIiCTh XKUTTS, BKJIIOUaouu creur@iyHi ns YKpaiHy NoKa3HUKH,
TaKi sk cratyc BI1O Ta HasgBHicTb [ITCP. [IpakTryHa 3Ha4YyIIiCTh AUCEPTALii NiATBEPAKE€HA BIIPOBAIPKEHHSIM Be6-
3aCTOCYHKY «KasibKyIaTOp KUTTSA», KU 3a6€e31e4ye IPOCTOTY ¥ e(PEeKTUBHICTh BUKOPUCTAHHS, BUCOKY TOYHICTb
IIPOTHO3iB Ta BifIIOBIHICTh Cy4YaCHUM CTaHIapTaM 6e3neKku gaHux. PesyspraTu anpoballii Ha peasbHUX JaHUX
noHag, 260 TUCsY KOPUCTYBaUiB MiATBEPNAIN CYTTEBY IlepeBary po3pobsieHNX MOZesel IOPiBHSIHO 3
MiKHapogHumu a”anoramu (MPoRT, GBD, ONS). 3aBasiky BUKOPUCTAHHIO Cy4aCHUX MiAXOiB L0 KOMIIpecii
300pa’keHb BIaJIOCs 3HAYHO IMiTBUIIUTY MBUAKOLIIO i KOM(OPTHICTh BUKOPUCTAHHS Be6-3aCTOCYHKY.
3aIpoIIoHOBaHa TEXHOJIOTIS Ma€e MINUPOKUI CIIEKTP NOTEHLIMHMX 3aCTOCYBaHb: Bill iIHAMBIAYaJbHOTrO yIIPaBJIiHHA
3[0POB’SIM Ta NPOQiIaKTUKX 3aXBOPIOBAaHb JI0 iHTerpariii 3 Hal[ioHaJIbHUMU CUCTEMAaMU OXOPOHU 310POB’S.

[Nopanbuii NepCHeKTMBY BKIIOYAIOTh aalTaLilo 10 Mi>KHAPOLHUX CTAHHAPTIB Ta BUKOPUCTAHHS B IHIINX KpaiHax.

2. The dissertation focuses on developing an integrated technology for personalized life expectancy prediction for
the Ukrainian population. It involves a comprehensive analysis of demographic, social, and medical factors using
machine learning algorithms. The research is relevant due to the need for effective life expectancy prediction tools
amid challenging socio-economic conditions, particularly after the COVID-19 pandemic and during the war in
Ukraine. The study justifies the use of an integrated approach that considers not only traditional demographic
indicators but also modern digital medical data from wearable devices and mobile platforms, such as HealthKit and
Google Fit. Four life expectancy prediction models are proposed: two deterministic models, LC19 and LC20, based
on data from the WHO and Ukraine's State Statistics Service, and two models using advanced machine learning
algorithms, LCR (Random Forest) and LCX (XGBoost). Adaptive prediction algorithms enable dynamic responses to
changes in health and social conditions. The novelty of this work lies in creating and testing an integrated life
expectancy prediction model specifically adapted to Ukraine. For the first time, machine learning algorithms are
used for a comprehensive analysis of various factor groups: demographic, medical, and social, including Ukraine-
specific indicators such as IDP status and PTSD. The practical significance is demonstrated through the
implementation of the web app "Life Calculator”, which offers ease of use, high accuracy, and adherence to data
security standards. Validation with data from over 260,000 users demonstrates that the Life Calculator models
outperform international counterparts, such as MPoRT, GBD, and ONS. Modern image compression techniques
have significantly improved the speed and user experience of the web app. This technology has broad potential
applications, from individual health management and disease prevention to integration with national healthcare
systems. Future directions include aligning with international standards and applying the technology in other
countries.
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