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1. Incepraniiina po60Ta IPUCBIYeHA perpeciiHoMy aHasli3y cyMimeil 3i SMIHHUMU KOHL@HTPALisIMU, SIKAI BKJIIOYA€E
B ce0e: OLIiHIOBaHHS IapaMeTpiB po3Nofiy, OCTiIKeHHs] aCUMIITOTUYHUX BJACTUBOCTEN OIiHOK ITapaMeTpiB, Ta
no6yi0Ba [OBipUMX iHTEepBasiB. Y IUCEPTALiIHOMY IOCIiI>)KEHH] PO3IJI1aloThCs 6araToOBUMIPHI JaHi, 1o
OIMCYIOTbCS MOJEJUIIO CYMillli 31 BMIHHMMM KOHLIEHTPaLisIMY, IPUYOMY PO3IOLiT KOKHOIO KOMIIOHEHTA CyMillli
BiATIOBifa€e neBHiN Mozesi perpecii (abo siHilHINA a60 HesiHilHIYM). MeToo JoCHiIKeHHs € po3p0o0Ka TeXHIKU
CTaTUCTUYHOTO aHali3y, sIKa J03BoJIsifia 6 poOUTH BUCHOBKU IIPO IapaMeTPU MojieJel 11711 KOXKHOTO KOMIIOHEHTa

CcyMillli OKpeMO, Ta 3aCTOCYBaTH PO3POOJIEHI METONU O aHAJI3y COLiOJIOTIYHUX JaHUX. [JucepTalis CKIaaeThCs 3



aHOTalil yKPaiHChKOIO Ta AHIJIICbKOIO MOBAaMU, IIEPEJIiKy YMOBHUX I03HAYEHb, BCTYILY, II'SITU PO3/iliB OCHOBHOI
YaCTHHH, BUCHOBKIB, CIIMCKY BUKOPUCTAHUX JKepeJl Ta LOJATKY. Y BCTYIIi OGIPYHTOBAHO aKTyaJIbHICTb TEMU
IOCTiIKeHHs, C(POPMYJIbOBAaHO METY, 00'€KT, IPEAMET, 3aBIaHHS i METOIY [OCiI’)KEHHS, 3a3HaY€HO HAYKOBY
HOBU3HY OTPUMAaHUX Pe3yJbTaTiB, iX IPAKTUYHE 3HAUYEHHS, 3B'SI30K POOOTU 3 HAYKOBUMU TeMaMU i1 0COOUCTUI
BHECOK 37,00yBaya, HaBeneHo 3MicT po60TH, Ta BKa3aHO TaKOX Jie 6yJI0 arpo6OBaHO Ta OIy6JIiKOBAHO PE3yJIbTaTh
nuceprauii. B Po3zisni 1 3po6seHo orisy siiTepaTypy, HaBOASATHCSI OCHOBHI O3HaU€HHS! Ta JOINIOMIXKHI TBepIKEHHS],
sKi OyiyTh BUKOPUCTaHI B HACTYIIHUX po37inax. Po3zin 2 npucesyeHnii NpoOBKEHHIO BUBYEHHS IapaMEeTPUYHIN
MogeJi iHilHOoI perpeciiiHoi cymimii, sika 6yJia oncaHa B po6oTax R. DeVeaux (1986), W. DeSarbo, R. Cron (1988), Ta
MIPOJOBXXEHHIO BUBYEHHS HETIAPAMETPUYHOI MOZEJIi pErPECiHOI CyMillli 3a 3MiHHMMU KOHLEHTPAlisIMY, 5IKa
onucaHa y po6ori P. Maitbopopu, ta [I. JllobameHko. 118 acMMITOTUYHOI KoBapialliiiHoi MaTpuLi OL[iHOK
napaMeTpiB perpecii no0yfoBaHa OLiHKa METOLOM CKJIaIaHOrO HOXA, Ta JOBELEHO ii KOHCUCTEHTHICTh. Po3ain 3
[IPUCBAYEHO BUBYEHHIO MOJI€JIi HEJIIHIMHOI perpeciiHoi cymiii 3i 3SMiHHMMU KOHUEeHTpaniaMu. OLiHKY [TapaMeTpiB
perpecii 17151 okpeMux KOMIIOHEHT (YOP-o1iHK1) BU3HAYal0ThCS SIK PO3B'SI30K OL[iHOYHOTO PiBHSAHHS. YV LIbOMY
PO3iJli BUBYAJIMCS AaCUMIITOTUYHI BJIACTUBOCTI OL[iHOK IIapaMeTPiB perpecii, Ta OLiHOK KoBapialilHOi MaTpuULii
OLiHOK, TOBEJ€HO 3arajlbHi TEOpEMU PO KOHCUCTEHTHICTh i aCUMIITOTUYHY HOPMAJIbHICTh OL[iHOK IIapaMeTpiB
perpecii, sIKi TaKOX 3aCTOCOBAHO [1JIs BUIANIKy OL[iHOYHUX piBHSAHb Y MHK, Ta nomaTkoBo 118t oricTUYHOI PyHKLIT
perpecii. SIK i gy Mopesi JiHiiHOI perpecii, 1J1s1 aCUMIITOTMYHOI KOBapialiiHOI MaTpuLii OLIIHOK ITapaMeTpiB
HeJIiHINHO] perpecii, N00yA0BaHO OLIIHKY METOIOM CKJIA[JaHOTO HOXA, Ta OBEEHO ii KOHCUCTEHTHICTb. Po3zin 4
JAHOT'O NOCJIJI)KEHHS IIPUCBSIYEHO aHaJli3y 3aJIMLIKIB JIiHIMHOI Ta HEJIIHIMHMX MOZEJIEN: LOBELEHO KOHCUCTEHTHICTD
OLIiHKM JucIepcii TOXUOOK I71s PisHUX Mofesel (JiHiMHOiI abo HeJliHIfHOI) cyMilei 3i 3SMiHHUMY KOHILIEHTPalisiMY,
OIIMCAHO NOOYAOBY fiarpaMy KBaHTUJIb-IIPOTU-KBAHTUJIIO [IJIs1 3aJIMLIKIB perpecii, Ta [OBEJEeHO KOHCUCTEHTHICThb
OLIiHKM (YHKLii pO3MOo/Aisy, Ta OLIiHOK KBaHTUJIIB PO3IOAiNY TOXUOOK perpecii y mogesi perpeciiiHoi cymimi 3i
3MIHHMMU KOHLIEHTpaLisMu. Po3zin 5 npucBsyeHo 3acTOCyBaHHSIM MOZeJIi perpeciiiHoi cyminti 3i 3SMiHHUME
KOHLIEHTPALliSIMU [10 aHali3y coljosyoriynux naHux. i naHi cknageHo i3 pesysbpraTiB 3HO-2016 poky, 06’enHaHUMU
i3 pesysnbratamu Bu6opiB fo [apramenty Ykpainu 2014 poky. YV nucepTauiliHiii po6oTi OTpUMaHO HACTYIIHI HOBI
pesysbTaru: 1. JIoBE4eHO KOHCUCTEHTHICTD | aCHMITOTUYHY HOPMAJIbHICTL OL[iHOK ITapaMeTPiB perpecii y
HEJIHIMHUX MOJIeJISIX perpeciiioi cymimi. 2. JloBeeHO KOHCUCTEHTHICTD OL[iHKY JUCIEePCii 3a/IUIIKIB y MO e
HEJIIHIHO]I perpeciiHoi cymimi. 3. [171s OLiHOK IapaMeTpiB HeJliHINHOI perpecii OTpUMaHO OLIHKY KOBapialliifHO]
MaTpulli METOJOM CKJIaIaHOTO HOXKA i JOBEJEHO il KOHCUCTEHTHICTD. 4. [100y10BaHO OL[iHKM KBAaHTUJIIB PO3MOALNY
noxuboK perpecii i JoBegeHa ix KOHCUCTEHTHICTb. 5. PO3p06sieH0 064YMCIII0BasIbHI IPOLeNypy 3HaXOIKEHHS OL[iHOK
KOBapialilHUX MaTpullp, ixHs e(PEeKTUBHICTb NOCiIKeHa 3a JOTIOMOroI0 iMiTalliliHoro MmogesnoBaHHs. 6. Ha ocHOBI
OTPUMAaHUX OLIIHOK NOOYI0BAHO [IOBIpUYi €JNCoiny A1 napaMeTpiB perpecii y JiHiAHUX i HETHIMHUX MOJEJISIX
perpeciinnux cymimen. 7. Ha coLioIoriyHux JaHUX IMIPOAEMOHCTPOBAHO MOXKJIMBOCTI IIPUKJIAJHOTO 3aCTOCYBaHHS
po3pobiieHoro merony. lucepraniiine OOCTiIKeHHS HOCUTh TeopeTUYHuil. OTprUMaHi pe3ysibTaTh MOXYTb OyTU
BAKOPMCTaHI B CTATUCTHL Ta 3aCTOCOBAHI M1 ONUCY JAHUX Y MEJUYHUX, EKOHOMIYHUX, COLIOJIOTTYHUX

IOCIiIKEHHX, Ta aKTyapHiil MaTeMaTULL.

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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