REVIEW
of the official reviewer of the dissertation
«Asymptotic theory of regressions with asymptotically collinear
regressors» by Darkenbayeva Gulsim Spandiyarovna,
submitted for the degree of Doctor of Philosophy (PhD)
in the specialty «6D060100 - Mathematicsy

The dissertation work is devoted to proving Ly-approximability of a number of new
sequences introduced in the course of research, proving some versions of Central limit
theorems (CLTs) for linear and quadratic forms, and determining the asymptotic distribution
of estimations which are found by the least square method (LSM estimations) in the
framework of the regression analysis model considered in the dissertation work.

1. The relevance of the research topic and its relationship with general scientific
and national programs.

In the scientific work, a linear regression model with asymptotically collinear
deterministic regressors is considered, where one of the regressors poses a problem using a
slowly varying function, and errors suggest the presence of integrated errors with the presence
of non-causal linear processes.

The statement of the problem with the regression model described above dates back to
Uematsu (2011) and has a lot of applications in statistics and econometrics (as evidenced by
a number of works by Phillips, Robinson, Hurwich, Barro and Sala, etc.). _

The results obtained in this thesis can find application in deriving the limit distribution
of unit root test statistics for the considered regression model.

2. Scientific results and their validity

The scientific results obtained in the thesis satisfies to all requirements for dissertations
and fully comply with the Rules for awarding the degree of Doctor of Philosophy (PhD) in
the specialty “6D060100 — Mathematics”. |

The thesis contains the following new, in the mathematical sense 1s strictly valid

results:
- The convergence in distribution of some quadratic forms associated with the
regression model considered in the dissertation is proved;
The results obtained here generalize some well-known results of Philips and Solo
(1992), Tanaka (1996), and others. |

- Proved some versions of the CL T for linear and quadratic forms that differ (or rather
complement) from classical limit theorems and their well-known generalizations in that the
dispersion limits of the sum (dependent in certain senses) of random variables are calculated
explicitly (in terms of the formulations of the problems under consideration) as the number of
random sums increases:

The proofs were obtained here based on the idea of K. Mynbaev (2001) on representing
similarities with deterministic sequences of a continuous argument (Lp-approximation or L,-
approximability). The results of the candidate generalize some well-known results of the above
authorities to the case of non-causal linear processes.




- I'he asymptotic distribution of OLS estimations of the parameters of the model under
consideration with integrated errors is obtained under less restrictive conditions than that of
Uematsu, i.e. Uematsu result is generalized to a more general case.

- The list of Z,-approximable sequences introduced by K. Mynbaev was supplemented
by several other sequences that were successfully applied in subsequent studies on the
dissertation topic.

3. The degree of validity and reliability of each scientific result, conclusions of the
applicant, formulated in the dissertation.

Scientific statements and conclusions of the thesis are justified in full. The problem
statements are clearly formulated, the proof of the statements is carried out mathematically
rigorously. The thesis is a complete scientific research within the issues under consideration
and contains a number of new results of scientific interest.

4. The degree of novelty of each scientific result, the conclusion of the applicant,
formulated in the thesis.
All the scientific results obtained in the thesis are new and are provided with rigorous

proofs. The reliability of the results obtained by the applicant and their scientific novelty is not
in doubt. The applicant’s conclusions are justified by the results obtained.

S. Practical and theoretical significance of scientific results.

The results obtained in the dissertation are new and are of undoubted theoretical and
practical interest both in mathematics itself (theoretical and applied statistics), in econometrics
and in other related fields of science.

6. Comments, suggestions for the dissertation.

According to the reviewed thesis special no comments. Nevertheless, I note the
following point:

[. T'would like to wish that, when publishing scientific papers (articles), the dissertation
candidate would avoid categorical judgments regarding certain known facts. For example, in
the Introduction (and in the main part), she argues that “Convergence in distribution . plays
a central role in probability theory and statistics,” and this, given that there are a number of
others (stronger than convergence in distribution) of types of convergence, generally speaking,
IS not quite a correct statement.

T'hese comments are advisory in nature and do not reduce to the the scientific
significance of the results, do not affect the overall positive assessment of the dissertation

7. Compliance with the content of the thesis in the framework of the requirements
of the Rules for the award of scientific degrees.



Having carefully read the presented dissertation work and scientific articles published
by the author, I can say that the dissertation was written by the author quite independently and
the applicant has a sufficient level of general scientific methodology and technology for
conducting research work. The content of the dissertation has internal unity, all sections and
provisions of the dissertation are logically interconnected.

The scientific results obtained in the work are new and can find application in both
theoretical and practical studies in the areas of mathematics and econometrics considered in
the dissertation.

Based on the above, I believe that the dissertation work of Darkenbayeva Gulsim
Spandiyarovna on the topic “Asymptotic theory of regression with asymptotically collinear
regressors” is a completed scientific work and meets all the requirements for doctoral
dissertations (PhD) in the specialty “6D060100 - Mathematics™ and its author deserves it
awarding her the degree of Doctor of Philosophy (PhD) in the specialty "6D060100 -

Mathematics".

Official reviewer
candidate of physical and mathematical sciences
Associate Professor of the

Department of “Fundamental mathematics™ *
Al-Farabi Kazakh National University o Alimbay N
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PEIIEH3US

Ha auccepTaimoHHyo padory Jdapkendaesoi I yabcum CnanausipoBHBI Ha TEMY
«ACHMNTOTHYECKAN TEOPHS PerpecCHH ¢ ACHMINITOTHYECKH KOJJIMHEAPHbIMH
perpeccopamu,

IIpEICTaBICHHYIO Ha COUCKAaHUE CTENEHH JoKTopa puocopun (PhD)

o creruaasaocT «6D060100 - MatemaTtuka

JluccepranmoHHas paboTa IOCBSIIEHA N0Ka3aTelIbCTBY L, - alllPpOKCUMUPYEMOCTH
pAZga BBOAUMBIX II0 XOIY MCCIEIOBAHUS HOBBIX I10CIEIOBATEIBHOCTEMN, JOKa3aTEIbCTBY
HEKOTOPHIX BapHMaHTOB IIEHTpalbHBIX IIpeAelbHbIX TeopeM (LIIIT) mma nuHenHBIX WM
KBAJIPATUUHEIX POPM M OIPEIACICHUIO aCUMIITOTUYECKUX pACIPENEIICHUN OLIEHOK METOAa
HauMeHbIIUX KBajpatoB (MHK oneHOK) B paMKax pacCMOTPEHHOW B IUCCEPTALMOHHOU
paboTe MOAEIHN PErPECCUOHHOIO aHaJIM3a.

1. AKTYaJIbHOCTh TeMbl HMCCJIeJOBAHHA M ee CBfA3b ¢ OOIEHAYYHBIMH H
o01erocy1apcTBeHHbIMH MPOrpaMMAaMHU.

B nauccepranmuoHoii paboTe paccMOTpeHa JIMHEWHas perpecCMOHHas MOJIENb C
ACUMIITOTUYECKHA KOJUIMHEAPHBIMHU JIETCPMUHUPOBAHHBIMU pETPECCOpAMU, TII€ OAUH U3
perpeccopoB 3ajJaeTcs C IMOMOIIBID MEUIEHHO MeHsmomeldcs QyHKUWEH, a OUHUOKH
[IpeANoJaraloTcs MHTErPUPOBAHHBIMU OIMUOKAMU C HAIAYUEM HENMPUUYUHHBIX JIMHEWHBIX
IIPOIIECCOB.

IlocTaHOBKa 3ajauM C OIMCAHHON BBIIIE PErPECCUMOHHOM MOJEIBI0 BOCXOIUT K
Yemarcy (2011) (Uematsu Y. (2011)) n uMeroT MHOTOYHCIIEHHEIE IPUMEHEHUS B CTATUCTUKE
1 3KOHOMETPHUKE (0 YeM CBHJIECTEIBCTBYIOT psaa pabor ®ummrica, Pobuncona, Xypsuua, ,
bappo u Cana u ap.). |

Pe3ynpTaThl, MOJYy4YE€HHBIE B JIaHHOM JMCCEpPTALlMOHHON pabdoTe, MOryT HaWTH
MPUMEHEHUS TIPH BBIBOJIE TIPEIETBHOTO PACIIpeie/IeHHs CTATHCTUKH TecTa Ha €JMHHYHBII
KOPEHB I pPACCMOTPUBAEMOM PETrPECCUMOHHON MOJIEIIH.

2. Hay4yHble pe3yiibTaThl U HX 000CHOBAHHOCTb.

[IonydeHHBIE B JUCCEPTALMOHHOM pabdoTe HaAydyHBIE peE3yJbTaThl B paMKax
TpeOOBAHUM K JUCCEPTALMAM MOJTHOCTEIO COOTBETCTBYIOT | [paBuiiam nipucyxaeHus CTeneHu
nokropa puiocopuu (PhD) o cienmansaoctn «6D060100 - Marematukay.

Jluccepraumsa COIEPKUT CICAYIOIIAE HOBBIE, B MAaTeMaTHUYECKOM CMBEICIIE CTPOro
000OCHOBaHHBIE PE3YJILTATHI:

- JIoka3aHBI CXOAMMOCTH IO PaCHpPEICICHUI0 HEKOTOPHIX KBAaAPATUUHBIX (OpPM,
CBSI3aHHBIX C pacCMaTpUBAE€MOM B IUCEPTAIIMOHHON pabOTE pErpeCCUOHHON MOJIENBIO;

[TonydyeHHBIE 371€Ch pE3YIAbTATHl 0000INAOT HEKOTOPHIX M3BECTHBIX PE3YJIBTATOB
@Oununica u Como (1992), Tanaku (1996) u ap.

- Jlokazanpl HekoTophle BapuadHThl L{IIT m1a nuHEelHBIX U KBaApaTUUYHBIX (GOpM,
KOTOPHIE OTJIMYAKOTCA (BEpHEE, MOIOJHAKT) OT KIACCUYECKUX IPEHEIBHBIX TEOPEM U HUX
U3BECTHBIX OOOOIIECHUM TEM, 4YTO KOHTPOJIMPYETCA WIM ABHO (B TEPMHUHAX ITOCTAHOBOK
paccMaTpUBAEMBIX 3ajJla4y) BBIYUCISIOTCA TMpPEHeiabl JUCIEPCUM CYMMBI (3aBUCUMBIX B



OIpeAeICHHBIX CMBICIIaX) CIYYailHBIX BEJIMYUH IPU BO3pPACTAaHUM YHUCJIa CYMMBI CTy4aHHBIX
CJIaraeMbIX; |

Jloka3zaTenbcTBa IIOJYYEHHBIX 3J€Ch pPE3YyJIbTaTOB OCHOBBIBAIOTCA Ha HIEe
K.Mgm6aeBa (2001) o mpeacraBieHUM CXOMAMUXCI K AETEPMHUHHUPOBAHHBIM BEKTOpaMm
MoCIeIoBaTeIbHOCTEN  GYHKIIMSIMHI HENPEPHIBHOIO aprymMenTa (L, — anmpoKCHMHPYEMOCTh
Wi L, — mpuOImKkaeMocTs). Pe3ynbpTaTel couckarens 0000IIal0T HEKOTOPHIX H3BECTHBIX
pPEe3yJILTAaTOB BRIIICHA3BAHHBIX ABTOPUTETOB HA CIy4Yail HEMPUYNHHBIX JIMHEUHEIX IPOILIECCOB.

- Tlomyueno acuMmnrotuueckoe pacnpeaenenne MHK omeHok mapameTpoB
paccMaTpuUBaeMoOil MOJEIM C WHTETPUPOBAHHBIMU OIIMOKAMU B MEHEE OTrpaHUYUTEIBHBIX
YCIOBUSAX, YeM Y Yemarca, T.e. 00001eH pe3yasTar Yemarca Ha 0ojiee 00U ClTydai;

- Cmucox  BBeaeHHbIX  K.MpiHOaeBeiIM L, —  allpOKCUMHUPYEMBIX
[TOCJIEI0BATEIBHOCTEN JOMOJHEHBI HECKOJIBKUMHU APYTUMU MOCIIEJOBATEIBHOCTIMU, KOTOPBIC
YCIIEITHO IPUMEHEHHI B MOCJIEAYIOIIUX NCCIEN0BAHUAX IT0 TEMAaTHUKE JUCCEPTALIMH.

- Brmoanensl MoHTe-Kapiio cuMysiuu Uit aCUMITOTUYECKOTO pacipeeeHus
MHK o1meHOK mapaMeTpoB paccMaTpuBaeMoOM JIMHEMHON pPETPECCHOHHOM MOJCIN C
ACUMITTOTHYECKHA KOJJIMHEAPHBIMU JE€TEPMUHUPOBAHHBIMUA peErpeccopaMu U  IIPOBEJICHO
CpaBHEHME C IMOJIYYEHHBIMU paHEE TEOPETUUECKUMHU pe3yJIbTaTaMHU.

3. CrteneHb 000CHOBAHHOCTH M JAOCTOBEPHOCTH Ka’KA0Io HAY4YHOI0o pe3yJjbTaTa
(HAy4YHOr0 MOJIOJKEeHHsI), BHIBOJOB H 3aK/IIOYEHHs COMCKaTels, C(popMyIHPOBAHHBIX B
AUCCEePTALHH.

Hayunple moioKeHHS W BBIBOJIBI JUCCEpTallMd OOOCHOBAaHBI B IIOJIHOM OOBEME.
[ToctaHOBKM 3amay cGoOpMyJIMpPOBaHBI YETKO, HJOKAa3aTEIbCTBA YTBEPXKICHUHU ITPOBEJICHEI
MaTeMaTH4yecKh cTporo. JluccepranmoHHas paboTa IIPEACTaBlIsSe€T CO00M 3aKOHYEHHOE
HAY4YHOE MCCIEIOBaHUE B paMKax paccMaTpUBaEeMBIX BOMPOCOB W COICPKUT psAJ HOBEHIX,
IIPEACTABJIAIOIIUX HAYYHBIN UHTEPEC, PE3YyIbTaTHI.

4. CteneHb HOBH3HBI Ka’KA0I0 Hay4YHOro pe3yJjbTara (MoJ10KeHHs), BLIBOAA

couckarejs, copMyTHPOBAHHBIX B AHCCEPTAIHM.
Bce monydeHHBIE B JMCCEPTAIMOHHON paboTe HaywHBIE pe3yJbTaThl SBISIOTCS

HOBBIMM M CHa0>XEHbl CTPOTHMH JIOKa3aTrelbCTBAaMHU. JIOCTOBEPHOCTH MOJIYYEHHBIX
COMCKATeJIeM pE3yJIbTaTOB M MX HaydHas HOBU3HA HE BBI3BIBAET COMHEHMI. BBIBOIEI
couckaTejisi 000CHOBAHKI MMOJTYUYEHHBIMU PE3YIILTATAMU.

5. TpakTHYecKas ¥ TeOPeTHYECKAs 3HAYHMOCTH HAYYHBIX Pe3yJIbTATOB.

[TorydeHHBIE B JHUCCEpPTAIMOHHON paldoTe pe3yJbTaThl SBISIIOTCS HOBBIMU U
MPEJICTaBISIOT HECOMHEHHBI TEOPETUYECKUI W NPaKTUYECKUM HHTEpEC KaKk B CcaMoi
MaTeMaTHUKe (TeopeTHdecKass M IMpHUKJajHas CTaTUCTUKA), TaK ¥ B DKOHOMETPUKE U B IPYTUX
CMEXHBIX 00J1aCTIX HAYKH.

6. 3aMeyaHHus M NpeAJIOKEeHUS MO JUCCEPTALHH.
[To peneHsupyemMoii auccepramyu 0coObIX 3aMeYaHuil HET. TeM He MeHee OTMETHUM
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1. Xorenoch GBI TOKeIaTh, YTOOBI TIPH ONYOIMKOBAaHUN HAy4YHBIX padoT (cTaTeh)
mUccepTaHT m30erasa OBl KaTErOpWYHBIX CYXJICHHH OTHOCHTEIBHO TEX WIM HHBIX
u3BecTHBIX (hakToB. Hanpumep, Bo BBenenuu (1 B OCHOBHOM 4acTH) OHA YTBEPKIAET, UTO
«CXOIUMOCTBH I10 PacIpeeNICHUIO ... uepaem OCHO6HYI0 poJllb B TCOPUH BEPOSATHOCTEN M
CTATUCTHKE», a 3TO, C YU4EeTOM TOro, YTO €CTh M psAA ApYyrux (Oonee CUIBHBIX, HYeM
CXOJIMMOCT TI0 PACTpEEIEHNI0) BHIOB CXOAMMOCTEH, BOOOLIE TroBOps, HE COBCEM
KOPPEKTHOE BBICKa3bIBAHUE.

7. CooTBeTCTBHE COAEPKAHUSA JHUCCEPTALIHMHA B paMKaXx Tpe6oBanmii [IpaBuJi
NpHUCYKIeHUS YYeHBIX CTeNneHeH.

BHUMATEIFHO O3HAKOMHUBIIMCE C IPEACTaBICHHON aMCCEPTAllMOHHOM paboTol M
oIy 6IMKOBAHHEIMU aBTOPOM Hay4YHBIMU CTaThIMHM MOTY CKa3aTh, 4TO JUCCEPTALIMA HAlTMCaH4A
aBTOPOM BIIOJIHE CaMOCTOSITEIBHO ¥ COHMCKAaTe/ib B A0CTATOYHOM YpOBHE 0O0JIagaeT
00LIeHaYYHOM METOIOMOTUEN W TEXHOJIOTMEH MPOBCACHUA Hay4YHO-UCCIIEAOBATEIBCKON
pabotel. ConepkaHue QUCCEPTALAH o0llaaeT BHYTPEHHUM €EIWHCTBOM, BCE pPas3/CiIbl H
MOJIOKEHUS JUCCEPTALIMM JIOTHYECKU B3aUMOCBA3AHHEI.

[TonydyeHHbie B paboTe HaydHbIe Pe3yJIbTaThl ABJIAIOTCS HOBBIMU M MOTYT HAUTHU
MPUMEHEHHUS KaKk B TEOPETHYECKMX, TaK M B MPAaKTHICCKUX HCCACIOBaHMAX IO
pPacCMOTPEHHBIM B JUCCEPTALMU HATIPABICHUAM MaTEMATUKN 1 SKOHOMCTPUKH.

Ha OCHOBAaHMM BBIMIE3I0KEHHOTO CUMTAl0, 4YTO JIUccepTallMoHHas pabora
JlapkeHOaeBOH I'yabeum CnaHaasipoBHbl Ha TeMy «ACHMNTOTHYECKas TeopHsd
perpeccHH ¢ aCHMNTOTHYECKH KOJUIMHEAPHBIMH perpeccopaMm» sBJIACTCA 3aKOHICHHBIM
HAYYHBIM TPYJIOM M COOTBETCTBYET BCEM TPEOOBaHMSAM, NMPEABABISCMBIM K JOKTOPCKHM
muccepranusam (PhD) mo crenmansHocTH «6D060100 - MaremaTka» M €€ aBTOp BIIOJIHE
3aciIy)KUBAaeT MPUCYXKICHUA €d CTENEHU JIOKTOpa dumnocodhun (PhD) mo crnenuanbHOCTH

«6D060100 - MaTemaTukKa».

OdunuajabHbId peleH3eHT
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