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Cmapwuii npenooagamens xagheopvl sxkoHomuueckou uugopmamukuy YO «BI'YUP». Obracme nayunvlx
UHmMeEpecos. NPUKIAOHble cucmemvl 00pabomKu OAHHBIX, UHGOPMAYUOHHBIE MEXHONOSUU U NPOSPAMMUPOBAHUE,
MemoouKa npenooasaHusl.

M. A. Mumxkeeuu
Cmyoenm urnsicenepHo-3Kk0HoOMu4eckoeo gaxyrvemema YO «BI'YUPy». Obnacme HayuHbIX UHMeEpPecos: MAuuHHOe
obyuenue, anantu3 OAHHbIX, NOBEOEHYECKAs AHATUMUKA.

B. B. Cmepmoes
Cmyoenm umoiceHepHO-I9KOHOMU1eckozo gaxynvmema YO «BI'YUPy. Obracmb HayuublX uUHmMepecos: aHAIu3
OAHHBIX, N0BEOCHYECKASl AHATUMUKA, MemOObl MAUWUHHO20 00YYeHUs.

AnHotammsi. Poct pacnpocTpaHEHHOCTH TPEBOXKHBIX PAacCTPOHCTB TpeOyeT pa3paOdOTKH  JTOCTYITHBIX
WHCTPYMEHTOB CKPUHHHTA. B TaHHOM HCCIIeJ0BaHUM IPOBEPSIETCS TUITOTE3a O BO3MOYKHOCTH KOCBEHHOM OIICHKH YPOBHS
TpeBokHOCTH TI0 GAD-7 Ha OCHOBE MOBEIEHYECKHX U COLMAbHO-AeMorpaduieckux ¢axropos. Ha ocHoBe maHHBIX
ompoca 439 pecnoHIEHTOB OOY4YeHBI M NPOTECTHPOBAHBI Mojenu MammHHOro oOydenust (Ridge, Random Forest,
CatBoost, LightGBM). CatBoost nmpogemoncTpupoBan Hawrydmue pesyiasTatsl: MAE = 2.79 6amma, R?* = 0.39.
KnroueBbIMH IPOTEKTUBHBIMHU ITPEIMKTOPAMU SIBIISIOTCS YAOBIETBOPEHHOCTH paboyeil/yueOHo cpeoii 1 KauecTBO CHa,
(baxTopamu pucka — Ae(UIUT CONNAIBHON MOIEPKKH U HETaTUBHBIC KU3HEHHBIE COOBITHSI.

KioueBbie ci10Ba: TpEBOXKHOCTD, IICHXUYECKOE 3/I0POBBE, OLICHKA PHCKA, MAIIMHHOE 00y4YeHHE, IOBEICHIECKUE
(axTopsl, nnpoBas ICUXUATPHs, MEAUIMHCKas nHpopmarnka, GAD-7, moBegeH4ecKas aHAJIUTHKA.

Beenenne. Iudposas tpancdopmarnus 3npaBooxpaneHust (e-Health) cmemmaer akumeHT c
JIeUeHHsl y)Ke pa3BUBLIMXCS 3a00jeBaHM Ha MPOQUIAKTUKY W paHHMNA CKpuHUHT. [lcuxuyeckue
paccTpoiicTBa, B TOM 4YHCJIE T'€HEPaIM30BAHHOE TPEBOXKHOE PACCTPOIMCTBO, OCTAIOTCS OJHOM W3
KJIIOYEBBIX MPUYMH CHM)KEHHUS KAaueCTBA >KU3HHU, IPU 3TOM TPEBOXKHBIC COCTOSHUS 3aTParuBaroT
3HAYHUTENIBHYIO YacTh TPYAOCIOCOOHOTO HacedeHus. VX IMarHoCcTHKa HepeaKo 3ama3fbIBacT M3-3a
CTUIMaTH3alUuU U HEXBATKU CIIELUAINCTOB.

B mHacrosimiee BpeMs OCHOBHBIM HHCTPYMEHTOM CKPHHHMHTA TPEBOXKHBIX PAaCCTPOICTB
ABJIAIOTCS. CTAHAAPTU3UPOBAHHBIE ONPOCHUKH, Takue kak GAD-7 [2; 3]. HecMoTps Ha BBICOKYIO
Ha/IEKHOCTh, OHHM TPEAINOJNIATal0T MPSIMOM KOHTAKT C BpauoM MM OCO3HAHHOE M PEryJsIpHOE
3all0JTHEHUE MAI[MEHTOM, YTO OTPAaHMYMBAET MX IMPHUMEHEHHE B MAaCCOBBIX NPO(UIAKTHYECKUX
nporpaMMax. Pa3BuTHE METOJOB MAIIMHHOTO OOYYeHHMS OTKpPbIBA€T BO3MOXKHOCThH Iepexona K
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«unppoBoMy (HEHOTUIIHMPOBAHUIO», KOT/Ia YPOBEHb PUCKA OLIEHUBAETCS MO KOCBEHHBIM, HO JIETKO
COOMPAEMBIM JTaHHBIM.

Mogenu MamuHHOTO OOy4YeHMs YK€ MPUMEHSIOTCS B TICUXOJOTMH W TCHUXUATPUH JUIS
MIPOTHO3UPOBAHUSA JICTIPECCUH, TPEBOKHOCTH U CTpecca MO Pa3HOPOAHOM MHPOPMALUU: TEKCTaM,
AKTUBHOCTH B COLIMANIBHBIX CETAX, (PU3MOIOTUUYECKUM CHTHAJIaM U TU(PPOBBIM JioraM [4; 5]. OgHako
TaKue TMOJXOJbl YacTO TPeOYIOT CHELMATbHOTO O0OPYAOBaHUS, JUIMTEIBHOTO MOHHTOPUHIA WIH
BBI3BIBAIOT CEPHhE3HBIE BOMPOCH KOHPUACHIIMATBLHOCTH. bombIas yacTs paboT onupaercs Jnbo Ha
JOPOroCTOsIINE OMOMETUIIMHCKHIE CUTHAIBI (Harpumep, D31, BapnaOenbHOCTh CEpACYHOI0 PUTMA)
, T00 Ha maccuBHBIN UPPOBOH ciex [7; 8], B TO BpeMs Kak MOTEHIIA MOJIENIEH, UCTIONIB3YIOINX
TOJIBKO LI€JICHAINIPABICHHO COOpaHHbIE MOBeIeHUYECKUE (PaKTOPbI, TOKA U3YUYEeH HEI0CTaTOYHO.

B nanHO#if paboTe mpoBepseTcs THUIOTE3a O TOM, YTO COBOKYIHOCTh IPOCTBIX, JIETKO
coOMpaeMbIX MOBEICHUECKUX MATTEPHOB M COLMATBHO-IEMOrpaUUEeCKUX XapaKTEPUCTHK MOXKET
o0ecreynTh MpUEeMJIEMYI0 TOYHOCTh IPOTHO3a YPOBHS TPEBOXKHOCTH Ui 3a4ad MEPBUYHOTO
ckpunuHra. Llenp uccnenoBanus — pa3paboTaTh U OLEHUTH MOJIENIb MALTMHHOTO 00yUYeHHS Ha OCHOBE
anroputMoB Ridge, Random Forest, CatBoost u LightGBM u cpaBuuth ux kayectso. B ornuuune ot
MHOTHX HCCJIEI0BAaHUM, MCIONB3YIOMUX [IOPOTHE MEAULMHCKUE H3MEPEHUs WIM IAcCUBHBIC
U(POBBIE CIEBI, 3/1€Ch IPOTHO3 CTPOUTCS TOIBKO 10 AaHKETHBIM JaHHBIM, HE TPEOYIOLIIM CIIOKHON
UHPPACTPYKTYPHI.

JIONIOJTHUTEIBHBIM BKJIAJJOM paOOTHI SIBJISIETCS MTOAPOOHBIN aHATN3 OIIMOOK MOJICNIN B Pa3HBIX
Jrana3oHax TPEBOKHOCTH M MHTEpIpeTalis 3HaUMMOCTH MPU3HAKOB ¢ momouisto Mmetoga SHAP. B
KauecTBE OPUEHTHPA Ul OLEHKU TPUEMIIEMOM TOYHOCTH MCHOJIb3YIOTCS MUHUMAJIBHO KIMHUYECKH
3HauuMas pasauia mno mkaine GAD-7 (3—4 6anna) u THIIMYHBINA JUana30H 3HaYeHUH Kodpduirenrta
JeTepMUHAIMKU R? 1)1 NCMXOMETpUUYECKUX MOJENIEN Ha OITPOCHBIX JAHHBIX.

Opranuszanus ucciaegoBaHusi U cOop aAaHHbIX. COOp AAaHHBIX MPOBOAMICS B dopmare
OJTHOMOMEHTHOT'O OHJIAH-0IIpOca ¢ Ucmoab30BaHueM Iuatdopmsl Google Forms. B uccnenoBanun
npuHsIn ydactue 439 pecrnoHIEeHTOB, IPEUMYIIECTBEHHO CTYIEHTHl M MOJIOABIE CIELUAIHUCTHI.
®opma ObuIa HACTPOEHA TaK, YTOOBI UCKIIOYUTH MPOIYCKH OTBETOB, TOSTOMY B UTOTOBOM JIaTaceTe
OTCYTCTBOBAJIM IIPONYIIECHHbIE 3Ha4eHHUs. B KauecTBe LE€/IeBOM NEPEMEHHOW MCIIOJIb30BAIAChH
cyMmmapHas oueHka 1o mkaine GAD-7 (ot 0 go 21 Ganna). [IlpeaukTops!l ObLIN MOJTyYeHbl HA OCHOBE
aBTOPCKHUX BOIIPOCOB, ONMUPAIOIIMXCS HA ICUXOMETPUYECKHE HCCIENOBaHUS 00pasza >KU3HHU, U
BKJIIOYAJIM MOKa3aTeM KayecTBa CHA, YPOBHS (PU3MUECKOW aKTMBHOCTH, OCOOCHHOCTEH NMUTAHHS,
HAJINYMS BPEIHBIX MPUBBIUCK, COIMATIBHON MOMJICPKKH U YAOBIETBOPEHHOCTH yueOHOI/paboueit
Cpenou.

Onucanue npusHakoBoro Haoopa. IIpenBapurenbHas oOpaboTKa JaHHBIX M TOCTPOCHHE
MoOJIeTIel BBITIOJHSINCH Ha s13bike Python ¢ ncnonb3oBannem 6mbnuorek Pandas u Scikit-learn.

Bce nepemenHble ObLIH MEPEBEICHBI B UUCIOBON (hopMaT, MPOMYCKOB B JaHHBIX HE OCTAJIOCH.
KareropuanbHple ¥ TOpPSAKOBbIE TPU3HAKKM OBLIM 3aKOAMPOBAaHBI TaK, YTOOBI COXPaHSIThH
€CTECTBEHHBII MOPSIOK MX 3HaueHWH. VICXOaHbIE MPEeIuKTOphl OOBEAMHEHBI B TPU CMBICIOBBIC
IpYIIIbl, TOKa3aHHbIEe B Tabnuie 1.

Tabnuya 1. Kareropuu ¢akTopoB M UX ONMCAHUE

Kareropust ¢pakropoB OnucaHue nNpeIuKTOpoB

DU3HONOTHYECKHE U [TpoomKuTENEHOCTD CHA, YPOBEHB (PU3NYECKON aKTUBHOCTH, KAYECTBO ITUTAHUS,

MIOBEJICHUECKUE CTaTyc KypeHusl, ynoTpedIeHHe aJIKOroIsl, TPHEM JICKApCTBEHHBIX ITPENapaToB.

ConuanbHo- VY noBneTBopEHHOCTH yueOHOI nim paboueii cpeioid, cyObEeKTUBHBINH YPOBEHB

IICUXOJIOTHYECKUE COLMAIIbHOM TOAJIEP)KKH, ITOCEIICHNE TICUX0JI0Ta, HAINYNE TPABMHUPYIOIINX COOBITHIH
3a NOCIEIHUM TO.

PyTuHHBIE NaTTEpHEI DKpaHHOE BpeMs (HCII0JIb30BaHHUE TaPKETOB), YACTOTA MIPOTYJIOK Ha CBEXKEM BO3IyXe,
XPOHOTHII (CYTOYHBIA PUTM aKTHBHOCTH).
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AHaJu3 B3aUMOCBS3M JaHHBIX. Ha »3Tane mpenBapuTenbHOTO MCCIIEAOBAHUS JaHHBIX OBLI
MPOBEAEH KOPPEISIMOHHBIA aHaNW3 JUISl  BBISBICHUS JIMHEWHBIX 3aBHCUMOCTEH  MEXIY
IIPEIUKTOPAMH U LIEJIEBON IIEPEMEHHOM.

Pa3paboTka mpeIUKTHBHBIX MoJesell MalIMHHOro o0y4yeHusi. Pa3paboTka um oOyueHue
Mozeneil mpoBoawiuchk B cpeae Google Colab Ha s3pike Python ¢ mcmonbszoBanuem OUOIHOTEK
Scikit-learn, LightGBM u CatBoost. Jlns pemienus 3agaun ObulM BBIOpPAaHBI aITrOPUTMBI PA3HOM
npuposl: ancam6ieBsie Metobl Random Forest, LightGBM u CatBoost, a Takke nuneiinas Ridge-
perpeccusi, UCTOJIb30BaBIIasiCs Kak 0a3oBas Monenb A cpaBHEeHUs. OTAEIBHO TECTHPOBAjach
cTpaTerus jorapudmuyeckoro npeodbpasoBanus neneBoil nepemenHoil (Log-Target), oqHako BO
BCEX CIIy4yasX 3TO MPUBOJIWIO K YXY/IIEHUIO KauyecTBa (POCTY OMIMOOK), MO3TOMY JaHHBIM MOIXO0.
661 OTKIIOHEH. OIIeHKa KauyecTBa MO/JIENIeH BBITIOJIHIACH HA OTIIOKEHHOU TecToBO# BeIOOpKE (hold-
out) B mponiopunu 77,5% / 22,5% c ucmosb30BaHNEM CTPATU(UIIMPOBAHHOTO pa30MEeHHUS 110 YPOBHSIM
TPEBOKHOCTH, YTOOBI COXpaHUTh CTPYKTypy pacnpeneneHuss GAD-7. OcHOBHOH MeETpUKOM
BbICTymaja cpenuss abcomotHas ommbka (MAE), u3mepsemas B Oamiax mkansl GAD-7.
JIONOJTHUTENBHO PACCUUTHIBAIMCH KOX(PPHUIMEHT aeTepMuHanMu R? M cpepHekBagpaTHUecKas
omu6Oka (RMSE) myist Gonee moaHON OIIEHKH Ka4ecTBa MPOrHO3a.

Pe3yabTaThl 3KCIIEpHMEHTAa M HHTEPIIPeTalusi HTOroBoi moaen. [lo pesynpraTtam cepun
9KCIIEPUMEHTOB HAUBBICIIYIO IIPECKA3aTEIbHYI0 TOUHOCTh IPOAEMOHCTpHUpoBaia Moaenb CatBoost
C onTUMM3alMed runepnapamerpoB MmeroaoM Optuna. MaTemaTHuecku NpeACcKa3aHue MOAEIU
CatBoost mpeacrapnseT co0o0ii B3BEIICHHYIO CyMMY Ipe/icka3zanuii T 1epeBbeB pelieHni:

YGAD7=t=1ThtX (1)
rne YGAD7 — nporHozupyemsiii ypoBeHb TPEBOKHOCTH, htX — peackazanue t-ro 1epeBa Ha 00beKTe
X, n — ckopoctb o0yuenus (learning rate), T — yrcno nepeBseB B ancamoIIe.
CBosiHBIE pe3yNbTaThl TECTUPOBAHUS JIYUIIMX KOH(UTYpauuil Mojenell MpeacTaBlICHBI B
tabmuie 2.

Tabauya 2. CBOAHbIC pe3yIbTaThl TECTUPOBAHUS JIYUIINX KOH(UTYpaluil Moesei

Anroput™m Kondurypanus MAE RMSE R?
CatBoost Optuna 2.79 3.65 0.39
Ridge Regression GridSearch (0=10) 2.87 3.71 0.36
LightGBM Optuna 2.87 3.70 0.37
Random Forest Optuna + Gap Penalty 2.87 3.71 0.36
ITo pe3yapTaram CPaBHUTEIBHOTO JKCIIEPUMEHTA HAWITy4IlIne IOKAa3aTeNn

npoaeMoHcTpupoBaia moaens CatBoost ¢ mogbopom runepnapamerpos (Optuna): MAE = 2.79, R?
= 0.39. JIuneiinas Ridge-perpeccus nokasana oueHb osnskue pe3ynbratsl (MAE = 2.87, R*=0.36),
YTO KOCBEHHO yKa3bIBaeT Ha Mpeoli1agaHue aJIuTUBHBIX YPPEKTOB MPEIUKTOPOB U OTHOCUTEIHLHO
HEOOJIBIIYIO POJIb CIIOKHBIX HEIMHEHHBIX B3auMojeicTBuii. Jlorapudmuueckoe npeodpazoBaHue
IIEJIEBOM MEepPEeMEHHONH M METOJI aHCaMOJIMPOBAHMS HAa OCHOBE CIIy4YaWHBIX IMOABBIOOPOK HE Jaiu
MPUPOCTA KaYeCTBA U HE OBUIM UCTIOJIBb30BaHbl B (PMHATLHON KOH(UTYpaluu MOJENeH.

HNuTepnperanus npeaukTopoB. s coxepxkarenpbHo uHTepnperanuu monenu CatBoost
npumensuics Mmetoq SHAP (SHapley Additive exPlanations), mo3BosIOLINI OLEHUTD BKJIAJ KQXKI0TO
NpU3HAaKa B MHIUBUAyalIbHOE Mpenckazanue (puc. 1). B ormnmume oT BECOBBIX KOA(PQPHUIMEHTOB
nuHeHbIX Mogeneld, SHAP-3HaueHMss KOppPEKTHO OTpakaroT HEIMHEWHBIE 3aBUCUMOCTH H
B3aUMOJICHCTBUS MEKIY ITPU3HAKAMHU.
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Pucynox 1. SHAP Summary Plot monenu
CatBoost: kaxgast TOuKa — OIUH PECIIOHIEHT

Anamuz SHAP Summary Plot mokassiBaeT, 4yTo HauOONBIIMK 3aIIUTHBIA APPEKT HMeeT
YIOBJIETBOPEHHOCTh TeKymiel aesrenbHocThio (Work Satisfaction): BbICOKHE 3HAY€HHsS 3TOTO
NpU3HAKa CMEIAIOT IpecKa3aHue B CTOPOHY 0oJiee HU3KOTO YPOBHS TPEBOKHOCTU. AHAJIOTHUHBIN
NIPOTEKTUBHBIM XapakTep AEMOHCTPHPYIOT KadecTBO cHa (Sleep Hours) m uactoTa mporyniok
(Outdoor Walks). ®daktopoMm pucka BeIcTymnaeT nocemienue rncuxomnora (Therapy Sessions), omHako
3TY CBSI3b MOXKHO paccMaTpUBaTh KaK MPOSBICHUE OOPATHON NPUYUHHOCTH: JIIOIU ¢ O0JIee BBICOKON
TPEBOKHOCTHIO Yalle 00paIaTcs 3a NpodecCHOHAIBHOM MOMOIIBIO.

AHaJIN3 OIIMOOK M TUATHOCTHKA 0CTATKOB. /1)1 OlleHKH HAaIEKHOCTU MOJIETH OBLUT TPOBEAEH
JeTalbHbIM aHaTN3 OCTaTKOB. [ McTOrpaMma pacrpeieneHus: OCTaTKOB MPHOIMKEHA K HOPMaTbHOMY
3aKOHY, YTO CBUAETEIBCTBYET 00 OTCYTCTBHH CHIIBHOTO CUCTEMATHUECKOTO CMEILIECHHUS.

AHanu3 omubOoK 10 AUana3oHaM TPEBOKHOCTH BBISIBUII OTpaHUYeHus: 171 ypoBHe# Low (0-5
6amnoB) u Mid-Low (5-10 6amioB) monens padoTaeT ¢ Beicokoil TouHOCThIO (MAE 1.9-2.9 6anna),
Toraa kak juis ypoBHs High (>15 6amnoB) ommbka pesko Bozpactaer 1o MAE = 6.2 6anna.

Mogenb CKIIOHHA HEZOOLEHUBATh AKCTPEMAIIHO BBICOKHE YPOBHU TPEBOKHOCTH, CTIIAXKHBAS
UX K CPETHUM IOKa3aTeJIsIM BHIOOPKH.
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Residuals Distribution Q-Q Plot

— 6
10 A

Frequency
Ordered Values
(=]

-4 4

-6 4

-6 -4 -2 0 2 4 —‘2 —'1 6 l'l 2
Residual Theoretical quantiles

a o

Pucynox 2. Jlnarnoctuka ocratkoB Mmozenu CatBoost: a — rucrorpamma pacrpeieiaeHus OCTaTKOB;

0 — Q-Q plot

XapakTep CUCTEeMAaTHUECKUX OTKJIOHEHUHN HATJIAIHO WILTIOCTPUPYET pUC. 3, HA KOTOPOM
MPEJICTABICHO CPAaBHEHHE MIPE/ICKa3aHHBIX U UCTUHHBIX 3HaueHnt GAD-7 Ha TeCTOBO BEIOOPKE.

MpenckasaHue vs NctuHa (GAD-7)
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Pucynox 3. CpaBHeHUE MpeCKa3aHHBIX U UICTUHHBIX 3HaueHN GAD-7 Ha TecToBOI BBIOOpKE

AnHanu3s puc. 3 TOKa3bIBaeT JBA YCTOWYMBBIX THIIA OLIHOOK.

B nuanaszone HU3KUX 3HA4YeHUN TpeBOKHOCTH (0—4 Gayia) MOJEeNb Yale 3aBbhIIIaeT MPOTHO3:
TOYKH PacIIoNIaratoTcs BBIIIE IMHUH HI€AIbHOTO COOTBETCTBHSL, UTO CBsI3aHO ¢ 3(hpexkTom perpeccun
K CpeJHEeMy NpPH MaJOM YHUCIIe TaKUX HaOmoaeHuid. B obmactu BbICOKMX 3HavYeHuit (>15 6amioB),
HaIpOTUB, MOJAEIh CUCTEMAaTUUECKU 3aHIKACT TPEBOXKHOCTD, YTO BUIHO 110 CMEIIEHUIO TOUEK HIDKE
nuaroHany. TEMHO-CHHUE TOYKH C aOCONIOTHOW OmMOKON 5-6 0allloB COOTBETCTBYIOT paHEe
nonyyeHHomy MAE = 6,2 mia nuamasona High. DTo orpanmueHue CBsi3aHO C HEAOCTATOYHBIM
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YHCJIOM PECHOHICHTOB C BBICOKOW TPEBOXKHOCTBIO B OOydyaromieil BBIOOPKE M yKa3blBaeT Ha
HEOO0XOIUMOCTB 1IETICBOTO PACHIMPEHUS JaTaceTa B ’TOM CEIMEHTE.

HNuTepnperanus pe3yabTaToB. [lonydyenHoe 3nauenue MAE = 2,79 Ganna BaXXHO HE TOJBKO
C TEXHUYECKOW, HO M C KJIMHUYECKOM TOYKHM 3peHHUs. B MCUXOMETPUM MUHHMMAIbHO KIMHUYECKU
3Haynmast pasauna (MCID) ans mkanst GAD-7 cocraBnser npumepno 3-4 6amna. To, uro cpennss
abcooTHasE OIMOKa MOJIENM HE IMPEBBIIIAET 3TOT JAMANA30H, YKa3bIBAeT Ha €€ MOTCHIMAIbHYIO
IIPUTOJIHOCTh KAaK BCIIOMOTaTEJIbHOIO HWHCTPYMEHTA JUIsi MOHUTOPUHIA WM3MEHEHMH YpOBHS
TPEBOKHOCTH BO BPEMEHHU, OCOOCHHO B MCCIIEIOBATEIBCKUX U MUJIOTHBIX MPOEKTAX.

Koaddunment nerepmunamuu R? = 0,39 takke MOXHO CUMTATh JOCTATOYHO BBICOKHM JIJIS
MOBEJICHUECKUX HAYK, IJI€ P UCIIOIB30BAHUU TOJBKO OMPOCHBIX JAHHBIX 3HAaUeHUs R? 00bIYHO He
BbIXoZAT 3a npezaensl 0,30-0,40. IIpu 3TOM ocTaércsi BaXXKHOE OTrpaHMUYEHHUE: TOYHOCTh IPOTHO3a
3aMETHO CHIDKAETCS JJIsi BHICOKMX 3HA4eHH mKajibl (Obosee 15 OaiioB), 4TO CBSI3aHO C MaJbIM
YHCIIOM PECHOHACHTOB C BBIPa)KEHHON TPEBOXKHOCTHIO B BBIOOPKE.

Jlnis KoMIeHcaluu 3Toro jaucbanaHca ObUla MPOTECTHPOBAHA TEXHHKA CHHTETHYECKOTO
oBepcamIumnara s perpeccuu (SMOGN), omHako OHA HE Jlaja yIydileHus T00ambHBIX METPUK
KayecTBa Ha TeCTOBOH BblOOpke. [lanpHeine ucciepoBaHus 1enecoo0pasHo OpUEHTHPOBATH Ha
I[EJIeBOE PACIIUPEHUE BEIOOPKH B CETMEHTE BhICOKUX 3HaueHU GAD-7 u Oolee NeTanbHYIO OIICHKY
TOYHOCTH MOZEJIEH B OTHENbHBIX MOATPYIIAX IO YPOBHIO TPEBOKHOCTH. DTO IO3BOJUT TOYHEE
OLIEHUTh IPUMEHHUMOCTH pa3pabOTaHHOIO MTOAX0/1a AJIs 3a]a4 PAHHETO BBISBICHUS TPYIIIT PUCKA.

3akimoueHue. B xoxe wuccienoBanuss Oblia pa3paboTaHa M MPOTECTHPOBAHA MOJIENb
MAIIMHHOTO 00YYeHUs /7Sl OLIEHKU YPOBHS TPEBOXKHOCTH Ha OCHOBE MOBEJICHYECKUX U COLIUAIBHO-
neMorpaduueckux (paKTOpoB.

CpaBHUTENBHBIM aHANMU3 TOKa3aj, YTO Ha BHIOOpKE OTPAaHMYCHHOTO O0BbEMA HAMITyUIlIHne
pe3yabTaThl JeMOHCTpupyeT moaenb CatBoost ¢ ontumuzanueii runepnapamerpoB (MAE =2.79, R?
= 0.39), Torna kak nuHeliHas Ridge-perpeccust obecriednBaeT oueHb OJIM3KYIO TOYHOCTH MIpH Ooee
[IPOCTOM MHTEPIPETALNH.

[TonydyeHHbIE pe3ysbTaThl MOKA3bIBAIOT, YTO HA OCHOBE OTHOCHUTEIBHO IPOCTBIX OMPOCHBIX
JAHHBIX BO3MOXHO IIOCTPOUTH MOJIENb, IMPUTOJHYIO JJisl BCIOMOIATE€IbHOW OLIEHKH YPOBHS
TPEBOKHOCTHU M MPEABAPUTEIHHOTO BBIJICIICHUS IPYIII MOBBIIEHHOTO PUCKa, B TOM YHCie B (hopmaTe
U(PPOBBIX HMHCTPYMEHTOB, HHTETPUPYEMBIX B 0Opa3oBaTeNbHbIE MOPTAIbl HIM MOOHIBHBIC
IIPUIIOKEHUS.

B T0 k€ BpeMsI CHI)KEHHE TOYHOCTH B JMarna3oHe BbICOKUX 3HaueHu GAD-7 noguépkuBaer
HEOOXOIMMOCTh PACIIMPEHUSI BBIOOPKH 3a CUYET PECHOHACHTOB C BBIPAKEHHON TPEBOXKHOCTHIO U
MIPOBE/ICHUS TOTIOIHUTENILHON BalUJallMy Ha HE3aBUCUMBIX BEIOOpPKaX.

[lepcrieKTUBHBIMU HaNpaBICHUSAMHU JalbHEHIIEH paOoThl SIBIAIOTCSA: LIEJEBOE IMOMOJIHEHHE
JAHHBIX PECHOHJEHTAaMU C BBICOKMM YPOBHEM TPEBOKHOCTH, IIPOBEpPKA MOJEINU B JPYTUX
BO3PACTHBIX U MPO(PECCHOHANBHBIX TPYIIAaX, a TAKKe UCCIeI0BaHe KOMOMHHUPOBAHHBIX ITOAX0/I0B,
OOBEIUHSIOMMX ONPOCHBIE JaHHBIE C JPYI'MMH HCTOYHMKAMU HHGpopManuu (Hampumep,
MACCUBHBIMHU ITM(POBBIMHU ClIeJaMH WM (PU3MOJIOTHYECKUMHU TIOKA3aTeNsIMU) AJISl TOBBILICHUS
YyBCTBUTEIHHOCTH U CIIEUU(UIHOCTH CKPUHUHTA.
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ABTOpPCKHMIl BRJIAJ

Jlununukass Hatanbs MBaHoBHAa — mocraHoBka oOIIel Hay4HOM 3afadd WccieqOBaHMA, (opMHpOBaHHE
KOHLIENIIUU PAa0OTHl U CTPYKTYPBI CTAaTbH, KOHTPOJIb METOMOJOTHU TOCTPOCHUS M BaIUAAMHM MOJAECIEH MAaIIMHHOTO
0o0y4eHus, Hay9HOE pelaKTHPOBaHNE TEKCTa, OJrOTOBKA CTAaThH K IyOJIMKAIMK M JJOPaOOTKa BHIBOJIOB.

MurtkeBuy Makenm AHapeeBrY — cOOp U MpeoOpadoTKa JaHHBIX, pPa3padoTKa 1 peati3anis HHCTPYMEHTapus
coopa nannbix (Google Forms), o0yuenne u TecTUpOBaHKHE MOJIENICH MAIIMHHOTO O0YUYCHHs, aHAJIN3 ITPEAUKTOPOB.

CmeptheB BiagucnaB BajepbeBnu — pa3paboTka MeTONOJOTHH, OOydeHHWE M TECTUPOBAHUE MOJIENCH
MAIIMHHOTO OOY4YeHMs, aHIN3 NPEIUKTOPOB, AHAIN3 OIMMMOOK M JHAarHOCTUKA OCTAaTKOB MOJEIH, OO0CYyKIeHHE
Ppe3yJbTaToB, HAITMCAHUE CTaThbH M OPOPMIICHHE CTATbU

MACHINE LEARNING MODELS FOR PREDICTING ANXIETY LEVELS FROM
BEHAVIORAL AND SOCIO-DEMOGRAPHIC FEATURES

N.I. Lipnitskaya M. A. Mitkevich U. V. Smertsyeu
Senior Lecturer of the Department of Student of the Faculty of Student of the Faculty of
Economic Informatics, BSUIR Engineering and Economics, Engineering and Economics,
n.i.karpovich@gmail.com BSUIR BSUIR
mitkevich@bsuir.by smertsyeu@bsuir.by

Abstract. The increasing prevalence of anxiety disorders requires the development of accessible screening tools.
This study tests the hypothesis that it is possible to indirectly assess anxiety levels on the GAD-7 scale from behavioral
and socio-demographic factors, with GAD-7 used solely as the target variable and not as part of the input questionnaire.
Based on survey data from 439 respondents, several machine learning models (Ridge, Random Forest, CatBoost,
LightGBM) were trained and tested. CatBoost demonstrated the best results: MAE = 2.79, R? = 0.39. Key protective
predictors are satisfaction with the work/study environment and sleep quality; risk factors include lack of social support
and negative life events.

Keywords: anxiety, mental health, risk assessment, machine learning, behavioral factors, digital psychiatry,
medical informatics, GAD-7, behavioral analytics.
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