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PhD thesis review report

Coimbra, Portugal, 18 September 2023
Review report for the _PhD thesis, by Bekarystankyzy Akbayan, from Satbayev University, Almaty,
Kazakhstan, for the PhD in Management information systems

The thesis analyses, discusses and proposes models automatic speech recognition, in Kazakh and other
agglutinative languages. The document reviews the different language models, different models for
automatic speech recognition, as well as the problems and challenges associated with agglutinative
languages and lack of resources for training large machine learning models.

The state of the art, presented in Chapter 1, is fair enough, both in length and depth, giving a
sufficiently clear picture of the latest developments in the field, along with their limitations and advantages.

The theoretical foundations, presented in Chapter 2, are also clear and comprehensive, both in terms
of topics covered and depth of the analysis. Older and newer models are described, including the working

principles and sometimes even important implementation details are hinted.

Regarding the experimental work, described in Chapter 3, it was Very extensive and approaches the
topic from a wide variety of angles. The PhD candidate not only searched adequate datasets but also
collected additional data. The data were also pre-processed and transformed as necessary to fit the desired
goals and suit the machine learning models being used. The choice of models was adequate for the goals of
the project. The models were also hacked and adapted in a way that was adequate to the purpose. The PhD
candidate also showed adequate mastery of the research methodology, correctly following the steps of the
scientific method and data analysis projects, while still re-planning when necessary.

The results obtained are in line with what could be expected for the project and in many aspects the
students’ proposals achieved results above the state of the art, therefore adding valid contributions to the

scientific community.
In general the document rea
__methods are sufficiently described, th
\ “number of different techniques were described. Those techniq

ds well and is well organised. The topics are well introduced, the
e results are coherent and there is sufficient depth in the analysis. A
ues were chosen wisely and adequately used

for the purpose.

As a second general comment, the work is specially difficult and relevant in a context where the
tools for text analysis and classification in Kazakh language are still in the initial stages of development —
even though they are more mature for other languages, application in Kazakh as an agglutinative low-
resource language is not straightforward, as highlighted in the document. In this context, my opinion is that

the work has merit, considering the novelty, the quality and diversity of experiments and the utility as
precursor of future work in Kazakh natural language processing. Therefore, I recommend the candidate
Bekarystankyzy Akbayan for a PhD degree in the field of 8D06103 — Management information systems.

Mateus Mendes
(Adjunct Professor, Polytechnic University of Coimbra)

Assinado por : MATEUS DANIEL ALMEIDA
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KoumGperenii mosmrexnumecknii ynunepenrer

Or3nim na gokropexyio iuccepranmio

Koumbpa, ITopmyaanus, 18 cenmnbps 2023 200a

Omsuié Ha QOKMOPCKYI0 Quccepmaruio Bexapuvicmanxvian Axbasn uz Ynusepcumema ument Camnaesa,

I v a7 " W '
Anvame, Kasaxeman, na couckanue YNenoii cmenenu 0oxmopa ghuwiocoduu 6 obnacmu Hndpopmayuonnsix
CUCTNEM YRPAGIEHUN.

B aucceprauui aHan3npylores, 00y KAaIoTes W NpeuiaraloTes MoACH ABTOMATHYECKOrO pacrio3HapaH1A

PEYH HA KA3aXCKOM H JPYTHX arfmiiOTHHATHBHBIX sabikax. B JIOKYMCHTE pﬂCCMﬂTpHBaKTTCﬂ pa3/in4HBIC

F3BIKOBBIC MOACITH, PA3IHYHBIC MOACITH U ABTOMATHYCCKOTO pacnowasanuu peun, a TaKKe ﬂpOﬁﬂCMbl H

TPYAHOCTH, CBA3AHHBIC C ATTIIOTHHATHBHLIMH A3bIKAMH H HEOCTATKOM PecypecoB Uid o6yuenna HOMbLIMX
Moaenelt MauHHOro 00yueHus.
OG630p coCTOSHMA J1e1, npencrasiennbiii B ['nase |, AOCTATOYHO MOJIHO, KaK 110 o6beMy, TaK M 1o

myﬁmie, IAeT A0CTATOUYHO YETKOC npeacTaBjieHNe 0 NMOCJIEAHUX JOCTHKEHHUAX B ua}moﬁ obnacTu, a TaKKe 06
HX OrPAHHYCHHAX H NPEeUMyLLECTBAX.

TCOPGTH‘leCKHe OCHOBBI, npeJlCTaBIleHHLle B ['nase 2, TaKKe OT/IHYAOTCA ACHOCTBIO U MOJIHOTOM, KaK

110 OXBAYEHHBIM TEMAM, TAK M 1o rmy6uHe aHanu3a, OnucaHbI CTapble H HOBBIE MOJIEJIH, BK/TIOYAsA MPHUHLIATIE!
paboThl, @ HHOI/IA AKE [AeTCs yKa3aHWe Ha BKHDIC JieTali peaiu3aLyy.

Yro KacaeTcst SKCIIepUMEHTANIbHOH paboThl, onucanHoi B ['nase 3, TO OHa MoTy4n/ack 04eHb
0bBeMHOI ¥ MOAXOAMT K TEME C CaMbIX pa3sHbIX CTOPOH. Kanaupar Ha cTeneHb JIOKTopa dunocopun He
TONBKO MCKasa MOJXOAsALIMe Habophl AAHHBIX, HO U cobupaia JONONHUTENbHbIE JAHHbIE. JlanHble TaKOKe
MOJABEPTATHCH TpeBapUTENIbHOM 06paboTke 1 Mpeobpa3oBaHHIO, HTO 6bUT0 HE0OXOJMMO 11 AOCTHKEHHA
[IOCTAR/EHHbIX LIEJIeH M COOTBETCTBHS UCTIONB3YEMBIM MOJICIIAM matnHHOro o6yueHus. Bribop mozesei Obu1
ajieKBaTeH LienaM npoekTa. Mojienu Taioke GbiM pa3oOpaHbl M alaNTHPOBAHBI B COOTBETCTBHH €
NOCTABNEHHOM Lenbio. Kanauaar Ha cTeneHb 10KTopa dunocodmu TaKKe MPOJEMOHCTPHPOBATA aJIeKBaTHOE
BaleHHe METOJI0OTHEH HCCIeI0BaHus, MPaBHIILHO BBIMOJIHAS 3TAMbl H
JaHHBIX, IPY 3TOM TPH HEOOXOMMOCTH neperiaHupys HX.

ToyueHHBIE Pe3yJIbTaThl COOTBETCTBYIOT TOMy, 4TO MOXHO GbLIIO OKHAATH OT MPOCKTA, H BO MHOTHX
acreKTax NpeoKeH s CTy/IEHTa MO3BOTHIH JOCTHYb Pe3y/IbTATOB, NPEBBILUAIOMIHX YPOBEHD TEXHHKH, 4TO
BHOCHT BECOMBIii BKJIaJl B HAy4HO® c000111ECTBO.

B 1ie/10M JOKYMEHT XOpOLIO YHTAETCs H XOpOLIO opranu3oBaH. TeMbl XOPOLIO MPE/CTABCHEI, METO/BI
OIHCaHbl JOCTATOUHO TOJTHO, Pe3yJIbTaThl [OC/Ie10BaTE/bHBI M IOCTATOUHO NTyGOKH B aHATTH3E. OnucaHo
HECKOJIBKO Pa3IuYHBIX METOHK. "TH METOJMKH GbUTH BHIOPAHBI IPAMOTHO H alIeKBATHO HCTIONB3OBAHEI JUIH
MOCTARJIEHHOM LIEJH.

B kauecTBE BTOPOro 3aMeyaHus 0611ero Xxapakrepa CeflyeT OTMETHT, UTO paboTa npeacTaBseT
0coBYIO CIOJKHOCTb M aKTyallbHOCTD B YCJIOBHSX, KOT/IA MHCTPYMEHTBI AHATTH3A H KNacCH(HKALMH TeKCTOB Ha
Ka3aXCKOM f3bIKE HaXOATCA Ha HaYaIbHOM CTAZIMM Pa3BHTHS, XOTS JUIS IPYTHX A3BIKOB OHH Oonee
COBEPIIEHHbI, NPUMEHEHHE UX Ha Ka3aXCKOM A3BIKE KaK arrIOTHHATHBHOM MalOPECYpPCHOM S3bIKE HE
ABJIAETCS TIPOCTBIM, 4TO No/14EPKUBAETCS B JIOKYMCHTE. B CBA3M € 9THUM s CUNTAIO, YTO paboTa 3ac/y KHBAET
BHMMAHWSI, YYUTHIBAA HOBH3HY, KauecTsO H pa3HooGpasne SKCIEPHMEHTOB, & TAIOKE MOJE3HOCTD B KAYCCTBE
npeasecTHHKA Oy 1y LIMX paGot 1o 06paboTKe Ka3aXCKOro eCTECTBEHHOTO A3bIKA. [ToaToMy sl peKOMEHIYIO
kawaunara BekapbicTaHKbI3bl AKOasH Ha COHCKAHHE yueHOil cTeneHH J0KTopa (punocopuu no
crnenmansiocty 8D06103-HudopmaoHHbIE CUCTEMBI YIPABJICHHSI.

ay4HOro MeToAa H MPOEKTHI aHa/IM3a

Mareyc Menzec
(apbioHKT-Npodeccop, KouMOpCKHii MONMTEeXHHYECKHIT YHHBEPCHTET)

Tloanucano: Mareye Jlammannb Aameiina Menaec
Wnenmudukanponnsiii Homep: 11238412
Hara: 2023.09.20 10:58:03+0100
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Teker-nepeBon MOKyMeHTa ¢ anrnmiickoro sanika  Ha PYCCKHIA A3BIK BBINOJHEH MHOIO,
nepesoankom, Kypruibaenoit I'ynnas Myxameganennoit.

Wmst nepesojunka

Tloamucs

PecnyGnuka Kasaxcran, ropox AsnMatel, JeBsiToe OKTAOpS [Be THICAYM ABAALATH TPETHETO
roga. S, AGeikaceiMoBa Aliman TypexanoBHa, HOTapHyC ropofa AnMathl, ICHCTBYIOLIMA Ha
OCHOBaHHMM rocynapctBeHHON nuuensuu Ne 0000189 BbigaHHON MHUHHCTEPCTBOM FOCTULAK
Pecnybmuxu Kasaxcran ot 10.08.1998 roma, CBHIAETENBCTBYIO MOMUIMHHOCTL MOMHCH

nepesonunka XXyprei6aeBoii ['ynnaz MyxamenanueBHo#. JIMYHOCTE NEPEBOAYMKE YCTAHOBIICHA,
J1€€CrI0COOHOCTD H TMOJHOMOYHS TPOBEPEHBI.
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