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IIporHo3yBaHHs NOKA3HUKIB PUHKY Npami B
YkpaiHi 3 BUKOPHMCTAHHAM METO/IB

MAaIIUHHOI'O HABYAHHA TAa YaCOBHUX pHIIiB
BiHHUIBbKMIT HALlIOHANBHUI TEXHIYHUN YHIBEPCUTET;

AHoTauis

Y cyuacnhux ymosax mecmabinbnHocmi eKOHOMIKU 0COOMUBOI aAKMYanbHOCMI HAOY8AE 3a0a4d NPOSHO3VEAHHS
NOKA3HUKIE PUHKY Npayi, 30kpema pieHs Oe3pobimms. 3MiHU MAKPOEKOHOMIYHUX (hakmopie, maxkux sk H@uayis ma
3DOCMAHHA 8ANI0B020 8HYMPIWHBLO20 NPOOYKMY, CYMMEBO BNAUBAIOMb HA 3AUHAMICMb HACENeHHs Ma Nompedyioms
0emanbHO20 aHanisy.

YV oaniti pobomi oocnioaceno mooxciugicmo euxopucmanusn gioxpumux oanux Ceimogoeo Oanxy 0as amanizy ma
NpOcHO3Y8aHHs NOKA3HUKIE puHKY npayi Ykpainu. IIpogedeno 06pobKy uacosux padis, 6Kn04aiouy iHmepnoaayilo pidHux
O0anux 00 K8ApmMAIbHOI Yacmomu, w0 O0380AUN0 NIOSUWUMU MOYHICMb MOOent08anHs. Posenanymo szacmocysanus
mooenett SARIMA ma Random Forest 013 npoeno3yeanus piens 6e3pooimms.

Ompumani  pe3yrbmamu NOKA3Aau, WO GUKOPUCMAHHA KOMOIHOB8AHO20 NiOX00Y, AKUU NOECOHYE KIACUYHI
EeKOHOMeMmPUYHI Memoou ma an2opummu MAWUHHO20 HABYAHHSA, 00380JIAE eeKMUBHO MOOen08amu OUHAMIKY PUHKY
npayi ma ompumygeamu 00CMOGIPHI NPOSHO3U.

KurouoBi cmoBa: puHok mpari, 0e3po0iTTs, mporHosyBanHs, SARIMA, Random Forest, yacoBi psimu, MarivHHE
HaBYaHHS.

Abstract

In modern conditions of economic instability, forecasting labor market indicators, particularly unemployment rate,
becomes highly relevant. Changes in macroeconomic factors such as inflation and GDP growth significantly affect
employment levels and require detailed analysis.

This paper investigates the use of World Bank open data for analyzing and forecasting labor market indicators in
Ukraine. Time series preprocessing was performed, including interpolation of annual data into quarterly frequency to
improve modeling accuracy. SARIMA and Random Forest models were applied for unemployment forecasting.

The results demonstrate that a combined approach integrating econometric methods and machine learning algorithms
provides effective modeling of labor market dynamics and reliable forecasts.
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Beryn

PuHOK mpaili € BaXKJIMBOIO CKJIAJIOBOIO €KOHOMIYHOI CHCTEMH KpaiHH, IO BiIoOpa)xkae piBeHb 3aiHATOCTI
HaceJeHHs Ta e(EeKTHBHICTb €KOHOMIYHOI MOJITUKH. Y Cy4YacHHX yMOBaxX €KOHOMIYHHX KOJIHBaHb Ta
rII00aNbHUX BHKJIMKIB IPOTHO3YBAaHHS ITOKa3HWKIB PHUHKY TMpalli CTa€ HEOOXITHWM IHCTPYMEHTOM IS
MPUAHSTTS YIPaBIIHCHKUX PIllICHb.

Tpamuiiifini MeToAM aHai3y HE 3aBXKAM JIO3BOJIAIOTH BpPaxyBaTH CKJIAQJHI B3AEMO3B’S3KH MiX
eKOHOMIYHMMH MOKa3HUKAMH, TOMY aKTyaJIbHUM € BUKOPHCTaHHS METOJIB MAIIMHHOTO HaBYaHHS pPa3oM i3
KJIACUYHUMH MOJICTISIMU YaCOBUX PAIIB.

Meroro naHoi po0OTH € AOCTIKCHHS IMOKa3HUKIB PUHKY Impaili YkKpaiHu Ta moOygoBa Mojenei
MPOTHO3YBaHHS PiBHS 0€3pOOITTS HAa OCHOBI BiTKPUTHX JaHUX.

Pe3yabTaTu 10ocaigxeHHs

VY Xoxi IOCHiUKeHHS! BUKOPUCTAHO BigKpuTi AaHi CBiTOBOro 0aHKy, IO BKJIIOYAIOTh MOKA3HUKU PIBHS
0e3po0iTTs, iHGuIsIiT Ta 3poctanus BBII 3a nmepiox 2000-2024 pokis. Jlani Oyiu monepeaHbo o0poOIieHi,
30KpeMa BUKOHAHO 1HTEPIOJISIIIO JIO0 KBAPTAILHOI YaCTOTH 32 JIOTIOMOT0I0 KyOiYHOTO CIUIaiHY.

[IpoBenenuii aHayi3 TMOKa3aB HAsABHICTh TPEHIOBHX Ta CE30HHMX KOMIIOHEHTIB y YacOBOMY psfi
0e3po0iTTs. [y mepeBipKU CTallilOHAPHOCTI BUKOpucTaHO TecT [liki—Dysuiepa, micias 4oro 3acTOCOBaHO
T epeHIiFoBaHHs.



Jlist mporHO3yBaHHS 0yJI0 BUKOPHCTAHO JABI MOJIEII:

— SARIMA — s BpaxyBaHHS CE30HHOCTI Ta YaCOBHX 3aJICKHOCTEH;

— Random Forest — i1 MozenrOBaHHs HEMIHIMHAX B3a€MO3B’A3KIB MIXK ITOKa3HUKAMU.

Ominka sikocTi Mojeneli npoBoauiack 3a merpukamMu RMSE, MAE ta MAPE. PesynbraTi mokasanu, mo
SARIMA no6pe ommncye 9acoBy CTPYKTYpY IaHuX, Tofi ik Random Forest geMoHCTpye€ Kpalry afanTartito 10
CKJIAJHMX 3aJEKHOCTENH MK 3MIHHHUMH.

BucHoBku

VY pe3ynbTaTi MPOBENEHOTO IOCHTIKEHHS Oylo MiATBEpKEHO €(PEeKTUBHICTh BHKOPHCTaHHS METOJIB
MAIIMHHOTO HaBYaHHS Ta YaCOBUX PAMIB JJIS IPOTHO3YBAHHS IIOKa3HHUKIB PUHKY ITPALli.

Bcranosieno, 1mo:

— TMOKa3HMKH PUHKY Mpalli MalOTh BUPAKEHY YaCOBY CTPYKTYDY;

— MAaKpOEKOHOMiYHi ()akTOpH BIUIMBAIOThH Ha PiBEHb 0€3p00iITTS;

— xombinoBane BukopucTtanHsI SARIMA Ta Random Forest migBuirye TO4HICTh TPOrHO3YBaHHS.

OTpumaHi pe3ylbTaTd MOXYTb OyTH BHUKOPHCTaHI IJIsi MOAANBLIMX JOCHI[HKEHb Ta NPAKTHYHOTO
3aCTOCYBaHHS y chepi EKOHOMIUHOTO aHaNi3y Ta IUIAHYBAaHHS.

CIIMCOK BUKOPUCTAHOI JIITEPATYPU

Hyndman R. J., Athanasopoulos G. Forecasting: Principles and Practice. — 3rd ed. — OTexts, 2021.

James G., Witten D., Hastie T., Tibshirani R. An Introduction to Statistical Learning. — 2nd ed. — Springer, 2021.

McKinney W. Python for Data Analysis: Data Wrangling with pandas, NumPy, and Jupyter. — 3rd ed. — O’Reilly Media, 2022.
World Bank World Development Indicators. [Enexrponnnii pecypc] — Pexxum nocrymy: https://data.worldbank.org/

Shumway R. H., Stoffer D. S. Time Series Analysis and Its Applications. — 4th ed. — Springer, 2021.

R

Oxpimenko Auna Bonooumupiena — crynenrka rpymu CA-22B, ¢dakynpTeT iHTENEKTyadbHHX iH(pOpPMAIiHHUX
TEXHOJIOTiH Ta aBTOMaTH3amii, BIHHUIBKWI HAIlOHAIPHUM TEXHIYHWH  yHIBepcHTET, BiHHUI, e-mail:
cossmann|23@gmail.com

Bapuyk Inona Bauecnagiéna — K.T.H., JOUCHT KadeIpw CUCTEMHOTO aHaNi3y Ta iH(pOpMamiHHUX TEXHOJOTIH,
BiHHUIbKHUIT HAI[IOHAIBHUI TEXHIYHUN YHIBepcuTeT, e-mail: ivvarchuk@vntu.edu.ua

Okhrimenko Anna V. — student group SA-22B of Faculty of Intelligent Information Technologies and Automation,
Vinnytsia National Technical University, Vinnytsia, e-mail: cossmann123@gmail.com

Varchuk llona V. — Varchuk llona V. - Ph.D., Assistant Professor of the Department of System Analysis and
Information Technologies, Vinnytsia National Technical University, Vinnytsia, e-mail: ivvarchuk@vntu.edu.ua



https://data.worldbank.org/
mailto:cossmann123@gmail.com
mailto:ivvarchuk@vntu.edu.ua
mailto:cossmann123@gmail.com
mailto:ivvarchuk@vntu.edu.ua

