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Pedepar:

1. Incepraniiina po60Ta IPUCBIYEHA PErPECiTHOMY aHaJli3y CyMilllell 31 3SMiHHMMU KOHLEHTPaLisSIMY, SIKAI BKJIIOYAE
B cebe: OLiHIOBaHHS IIapaMeTpiB pO3NOiny, JOCTiIKEeHHS aCUMIITOTUYHUX BJIACTUBOCTEN OIiHOK [TapaMeTpiB, Ta
o6y i0Ba OBipuux iHTepBasiB. Y nucepTaliiiHOMy OCIIiI>)KeHHI PO3IiIaloThCsl 6araToBUMIPHI JaHi, o
OIMCYIOTbCS MOJEJIIIO CYyMillli 31 3MiIHHMMU KOHLIEHTPaLiIMY, IPUYOMY PO3IOLiJ KOKHOIO KOMIIOHEHTA CyMillli
BiZOBifjae neBHill Mogesi perpecii (a6o niHiNHIN a60 HeNiHilHIN). MeTOI0 LOCHiI)KeHHS € pO3pO0Ka TeXHIKU
CTaTUCTUYHOTO aHali3y, sika J03B0oJIsiIa 6 poOUTH BUCHOBKHU IIPO IapaMeTPHU MOJeel 11711 KOXKHOTO KOMIIOHEHTa
CyMillli OKPEMO, Ta 3aCTOCYBaTH PO3pO6JIEHI METOAU [0 aHAJIi3y COLIIOJIOTIYHUX AaHuX. [JucepTallis CKIafaeThCs 3
aHOTallifl YKPaiHCHKOIO Ta aHIJIIMCEKOI0 MOBAaMHU, IIEPEJIIKY YMOBHUX II03HAYEHb, BCTYILY, II'ITU PO3/ijliB OCHOBHOI
JaCTHHU, BUCHOBKIB, CITMCKY BUKOPUCTAHUX JKepeJl Ta NOJATKY. Y BCTYIIi OOIPYHTOBAHO aKTyasIbHICTb TEMU

IOCTiIKeHHsI, c(OpMyJIbOBAaHO METY, 00'€KT, IPEAMET, 3aBIaHHS i METOIM IOCIIiI)KeHHS, 3a3HaY€HO HAYKOBY



HOBU3HY OTPUMAaHUX PE3YJIbTATIB, iX MIpakTU4YHe 3HaYeHHs], 3B'130K pOOOTH 3 HAYKOBUMU TeMaMU i OCOOUCTHUI
BHECOK 37100yBaya, HaBeneHo 3MicT po60TH, Ta BKa3aHO TaKOX e 6yJI0 arpob0oBaHO Ta OMy0OJIiKOBAaHO pe3yJbTaTh
nuceprauii. B Po3gisni 1 3po6seHo orisiy siiTepaTypy, HaBOASATHCS OCHOBHI O3HaU€HHS! Ta JOIIOMIXKHI TBEpI)KEHHS],
sKi OyIyTh BUKOPUCTAaHI B HACTYIIHUX po37inax. Po3zin 2 npucssyeHnii NpoJOBKEHHIO BUBYEHHS IaPAMETPUYHIN
MogeJi iHilHOoI perpeciiiHoi cymimii, sika 6ysia onucaHa B poboTax R. DeVeaux (1986), W. DeSarbo, R. Cron (1988), Ta
IIPOJOBXXEHHIO BUBYEHHS HETTADAMETPUYHOI MOZeJli pErpecifiHOi CyMilli 3a 3MiHHMMU KOHLEHTPALIisIMY, SIKa
onucaHa y po6ori P. Maitbopopu, ta [I. JllobameHko. 118 acCMMITOTUYHOI KoBapialliiiHoi MaTpuLli OL[iHOK
napaMeTpiB perpecii No0yoBaHa OLiHKa METOLOM CKJIaIaHOrO HOXA, Ta JOBELEHO ii KOHCUCTEHTHICTh. Po3in 3
IIPUCBSYEHO BUBUYEHHIO MOJI€Jli HEJIiHIMHOI perpeciiiHoi cymili 3i 3SMiHHUMU KOHLeHTpaLisiMu. OLiHKY [TapamMeTpiB
perpecii 17151 okpeMux KOMIIOHEHT (YOP-01iHKM) BU3HAYal0ThCS SIK PO3B'SI30K OL[iHOYHOTO PiBHSAHHS. YV LIbOMY
PO3iJli BUBYaJIMCA AaCUMIITOTUYHI BJIACTMBOCTI OL[iHOK ITapaMeTPiB perpecii, Ta OLiHOK KoBapialilHOI MaTpuULi
OLIIHOK, TOBEJEHO 3arajlbHi TEOpEeMU PO KOHCUCTEHTHICTD 1 aCUMIITOTUYHY HOPMAaJIbHICTb OL[iHOK I1apaMeTpiB
perpecii, siKi TaKoK 3aCTOCOBAHO [1JIs1 BUIIAJIKy OL[iHOYHUX piBHSHb Y MHK, Ta nonaTkoBo 1151 IOricTUYHOI (PyHKLII
perpecii. fK i nys mopesni JiHiAHOL perpecii, 111 aCMMIITOTAUYHOI KOBapialilHOi MaTpHUILli OLiHOK NTapaMeTpiB
HeJIiHINHOI perpecii, N06y10BaHO OLIHKY METO[IOM CKJIaJaHOTO HOXa, Ta JOBEAEHO ii KOHCUCTEHTHICTb. Po3ain 4
JAHOTO NOCJiIPKEHHS IIPUCBSYEHO aHAaJli3y 3aJIMLIKIB JIHIMHOI Ta HEJTiHIMHUX MOJIeJIEN: IOBELEHO KOHCUCTEHTHICTh
OLIiHKM JuCHepcii T0XUOOK 1151 PisHUX Mofesel (J1iHiMHOiI abo HeJliHINHOI) cyMilei 3i 3SMiHHUMY KOHILIEHTPallisIMY,
OIIMCAHO NOOYAOBY JiarpaMy KBaHTWIb-IIPOTU-KBAHTUJIIO [JIs1 3QJIMLIKIB perpecii, Ta [OBEJEeHO KOHCUCTEHTHICThb
OLIiHKM (PYHKLii pO3MOo/isy, Ta OLIiHOK KBaHTUJIIB PO3IOAiTy IOXMOOK perpecii y mogesi perpeciiinoi cymimi 3i
3MiHHMMU KOHLEHTpalisMu. Po3zin 5 npucBsyeHo 3acTOCyBaHHSIM MoZeJi perpeciiiHoi cyminti 3i 3SMiHHUME
KOHLIEHTPALiSIMU [10 aHasi3y coljosoriynux naHux. 1i naHi cknageHo i3 pesysbpraTiB 3HO-2016 poky, 06’eiHaHUMU
i3 pesysbpTaramu Bu6opis 1o [apaamenty Ykpainu 2014 poky. Y guceprauiiiHiil po60Ti OTPMMaHO HACTYIIHI HOBI
pesyabTatu: 1. JIoBej€HO KOHCUCTEHTHICTD i aCUMIITOTUYHY HOPMAJbHICTDb OL[iHOK ITapaMeTPiB perpecii y
HEJIHIMHUX MOJIEJISIX perpeciiioi cymimi. 2. JloBeeHO KOHCUCTEHTHICTh OL[iHKY JUCIEPCii 3a/IUIIKIB y MO e
HEJIIHIHO]I perpeciitHoi cymimi. 3. [171 OLiHOK napaMeTpiB HeJliHINHOI perpecii OTpYMaHO OLIHKY KOBapialiiiHO]
MaTpulli MeTOZOM CKJIaIaHOTO HOKa i ToBeeHo ii KOHCUCTEeHTHICTh. 4. [T00y10BaHO OLiHKY KBAHTUJIIB PO3IIOAINTY
noxuOOoK perpecii i oBegeHa ix KOHCUCTEHTHICTb. 5. PO3p0o6sieH0 064YMCIIoBasIbHI IpoLeypy 3HaXOKEHHS OL[iHOK
KOBapialilHUx MaTpullp, ixHs e(PEeKTUBHICTb NOCiIKeHa 3a JOTIOMOroI0 iMiTalliliHoro MmogesnoBaHHs. 6. Ha ocHOBI
OTPMMAaHUX OLiHOK [100YZ0BAHO IOBipYi estincoiny 1j1si napaMeTpiB perpecii y MiHiHUX i HesliHITHUX MOJesIsX
perpecinnux cymimen. 7. Ha CoLioI0riYHUX TaHUX TPOAEMOHCTPOBAHO MOXKJIMBOCTI IIPUKJIAIHOTO 3aCTOCYBAaHHS
po3pobiieHoro merony. lucepraniiiie JOCTiIKeHHS HOCUTb TeOpeTUYHUl. OTpHUMaHi pe3yIbTaTh MOXYTb OyTU
BUKOPMCTaHI B CTATUCTUL Ta 3aCTOCOBAHI M1 ONUCY JAHUX Y MESUYHUX, EKOHOMIYHUX, COLIIOJIOTTYHUX

IOCJIIPKEHHSIX, Ta aKTyapHIill MaTeMaTHULIi.

2. The thesis is devoted to the study of regression analysis of a mixture with varying concentrations including
parameter estimation, research of asymptotics for parameter estimators, and confidence ellipsoids construction.
Multidimensional data which can be described by a model of mixtures with varying concentrations are considered
in this study. Each mixture’s component has its own distribution and is described by a regression model (linear or
nonlinear). The goal of a study is to develop statistical methods to make conclusions about the parameters of the
model for different components of the mixture separately and apply these methods to analyze real life data. The
thesis consists of an abstract in Ukrainian and English, a list of symbols, an introduction, five chapters of the main
part, conclusions, a reference list, and an appendix. In the introduction the research topic is motivated, the
purpose, object, subject, tasks, and methods of research are formulated, and the scientific novelty of the obtained
results and their practical significance is indicated. Chapter 1 provides a review of the literature, main definitions,
and additional statements. All of these are used in the following chapters. Chapter 2 continues the study of
parametric models for linear regression mixtures. This model is described in the works R. DeVeaux (1986), W.
DeSarbo, R. Cron (1988). A study for nonparametric models that is based on R. Maiboroda and D. Luibashenko (2017)
is also added to this chapter. For the regression parameter estimator’s asymptotic covariance matrix estimator is
built. The consistency of this estimator is proven in this chapter. The Chapter 3 is devoted to the study of



nonlinear regression mixture model with varying concentrations. In this model, the nonlinear regression
parameter estimates are defined separately for different components as solutions to estimating equations. In this
chapter asymptotical properties of GEE estimators for regression mixture and their asymptotic covariance matrix
estimator are researched: - General theorems about the estimator’s consistency and asymptotical normality of
GEE estimators for regression parameters are proven. 5 - Analogs of these theorems are proven for least square
estimators and logistic regression functions. - Jackknife estimator for GEE estimator’s asymptotic covariance
matrices is built. - The consistency of this Jackknife estimator is demonstrated. The Chapter 4 presents techniques
of residual analysis for linear and nonlinear regression models and quantile-vs-quantile diagrams for regression
residuals. Consistency of the error’s term variance estimator, CDF estimator, and quantiles is demonstrated. The
Chapter 5 consists of an application of the regression mixture model with varying concentrations to sociological
data. This data is a joined dataset of EIT-2016 and the Ukrainian parliamentary election in 2014. The following new
results were developed in the thesis in the framework of models of mixture with varying concentrations: 1
Consistency and asymptotic normality are proven for linear and nonlinear regression parameter estimators. 2
Consistency of the error’s term variance estimator is demonstrated. 3 For the GEE estimator’s asymptotic
covariance jackknife estimator is built. The consistency of this estimator is demonstrated. 4 Consistent estimators
for the error’s term distribution quantile are built. 5 Computational procedures for estimates of covariance matrix
calculation were developed. Their effectiveness was investigated in a simulation study. 6 Confidence sets for
regression parameters are constructed. 7 Developed methods were applied to sociological data.
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