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PhD thesis review report

Review report for the PhD thesis entitled “Open Vocabulary Model for Kazakh Language using Deep
Neural Networks”, submitted by SULTANOVA NAZERKE ZHOLDYBAYEVNA, from Suleyman
Demirel University, Kazakhstan.

The thesis proposes a language generation model for Kazakh language. The document starts with a review
of language models, namely the statistical approach and the approach based on artificial neural networks.
From there it develops to describe experiments with character-based model, based on a long short-term
memory network. From there, the document proceeds to describe different text analysis methods, including
part of speech analysis, word stemming, text classification and sentiment analysis. In the last chapter, a
model is described, using a deep neural network with an attention mechanism, for Kazakh language.

In general the document reads well. The topics are well introduced, the methods are sufficiently described,
the results are coherent and there is sufficient depth in the analysis. A number of different techniques are
used, from text analysis and text generation, and they were chosen adequately for the purpose.

The latest version I have received needs some proof-reading. The main results and contributions of the work
could be discussed in more detail, comparing to the state of the art, as well as highlighting relevant author’s
publications.

As a general comment, the work is specially difficult and relevant in the context where the tools for the text
analysis and generation in Kazakh langauge are still in the initial stages of development — even though they
are quite mature for other languages, application in Kazakh as a generative language is not straightforward,
as highlighted in the document. In the context, my opinion is that the work has a merit, considering the

novelty, the diversity of experiments and the utility as precursor of future work in Kazakh natural language
processing.

Coimbra, Portugal
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Mateus Mendes

(Adjunct Professor at the Polytechnic Institute of Coimbra,
Researcher at the Institute of Systems and Robotics of the University of Coimbra)



Ot4er 0 peLieH3MHU Ha JOKTOPCKYIO AUCCEPTALIHIO

OB30pHBI OTYET 10 KAHIMAATCKON AUCCEPTALIAN HA TeMy "Mo/enb OTKDBITOTO CIIOBAps Ul Ka3aXCKOTO
A3bIKa C MCTOJIb30BaHKWEM INIyOOKHMX HeHpoHHBIX cered”, mpencrasienHoi CYJITAHOBOM HA3EPKE
XKOJIABIBAEBHOMU u3 Yuusepcurera umenu Cyneimana lemupens, KaszaxcraH.

B nmuccepraumm npejularaeTcs MOJENb A3BIKOBOM TIeHEpauUMy JUI1 Ka3axCKoOro s3bplka. J{OKyMEHT
HAYMHACTCA C 0030pa S3BIKOBBIX MOJENEH, a MMEHHO CTAaTHCTHYECKOro TIOAXOJa M IOAX0a,
OCHOBAHHOTO HA HWCKYCCTBEHHBIX HEHPOHHBIX cersax. OTTyna OH pa3BUBAeTCa U1 ONMCAHMA
9KCIIEPVMEHTOB C CHMBOJIBHOM MOJENbIO, OCHOBAHHOM HAa CETHU JOJITOBPEMEHHOM KPAaTKOBPEMEHHOM
namaATy. Jlasee B JOKyMEHTE OIMCBHIBAIOTCS Pa3IMYHbIE METObl AHAIM3A TEKCTA, BKIFOYAsA aHAIHM3 YacTU
peuH, BBIICIICHHE CJIOB, KIACCH(PHMKALMIO TEKCTa M aHAIW3 HAacTpoeHWil. B mocmenned riase ormcana
MOZIENb, HCHONB3YIOIAs ITyOOKHe HEHPOHHbIE CETH C MEXaHW3MOM BHMMAHUSA, T Ka3aXCKOTO A3bIKa.

B nenoM JOKyMEHT YMTaeTcs XOpomo. TeMmbl XOpOIIO IPEeACTaBISHBI, METOMB! JOCTATOYHO OIMCAHBI,
Pe3yJIbTaThl MOCIEA0BATENbHbl M QHAIM3 JOCTATOYHO IiTyOok. Mcronb3yercs psaa pasaM4HbIX METOJOB,
HAYMHAs C aHAJIM3a TeKCTa M IeHePaly TeKCTa, ¥ OHU ObUIH BEIOPAHBI aACKBATHO UL 3TOM LIEITH.

ITocnenuss moy4yeHHass Bepcusi Hykzaaercs B koppekrype. OCHOBHbIE Pe3yibTaThl M BKJIAX B PadoTy
MO2KHO ObLIO OB 00CYnMTH OOJIee MOAPOOHO, CPABHUB UX C COBPEMEHHBIM YPOBHEM, a TAK)KE BBIJEIIMB
COOTBETCTBYIOLIME ITyOIMKALMHK aBTOPA.

B kauectBe 00miero 3amevyaHus ClexyeT OTMETHTh, 4TO PadOTa OCOOEHHO CIOXKHA M aKTyalbHa B
KOHTEKCTE, KOTJAa MHCTPYMEHTHl JUI1 aHAIM3a W TeHepalMyd TEeKCTa HA Ka3axCKOM S3bIKE BCE elie
HAXOJATCS HAa HAYAJIBHBIX CTAAMAX Pa3pabOTKH - Aa)e HECMOTPS HA TO, YTO OHH JOCTATOYHO PA3BHUTHI
JUI APYTHX S3BIKOB, NMPUMEHEHHE Ka3aXCKOrO fA3bIKA B KAYECTBE NPOJYKTUBHOIO SI3bIKA HE SBIACTCA
NPOCTBIM, KaK TNMOJYEPKUBACTCA B AOKYMEHTE. B 3TOM KOHTEKCTE S CYMTAIO, YTO paboTa MMEET CBOM
JOCTOMHCTBA, YYMTHIBast HOBH3HY, pPa3HOOOpa3He€ OKCIIEPHUMEHTOB M TIOJE3HOCTh B KAayeCTBE
MpeIIeCTBeHHMKA Oy aynier paboTsl Mo 00paboTKe Ka3aXCKOro €CTECTBEHHOTO A3bIKa.

Koumb6pa, ITopryramus

/moarmcano/
Mareyc Mennec

(AnsronkT-IIpodeccop [Monurexuuueckoro uncTuTyTa KOMMOPSEI, Hay4HbIH coTpy Mk MHCTHTY TA
Cucrem u Pobotorexuuku Yuusepcurera KonmOpsi)



I'opon Anmatrel Pecnybnuka Kaszaxcran. lllectHaaumaroe HOsOps OBE ThICSYU
JBaALATh IEPBOTO rojia.

IlepeBo MOKyMEHTa C AHIVIMHCKOro si3bIKa Ha PYCCKHMH S3bIK BBINOJHEH
arenTctBoM mepeBonoB UII «Enjoy Service», B Jmme mnpencraButTeis BupxkaHosa
Aamaca Boaaryas;, WMH 920916350701, B coorBerctBuu Ceprudukara
«IIepeBomueckoe geno» Ne003 ot 04.12.2014 r.
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['opox Anmatsl Pecniy6nuka Kazaxcras.
IllecTHamaToe HOSOPS BE THICAYM ABAALATh IIEPBOro roja.

S, DbonkebaeB Meip3aranuii KypmanGaeBuuy, HOTapuyc ropoaa AJMaThl,
rocynapcrBeHHas JsmneH3us Ne0001124 or 07 wmapra 2008 roma, BBIIaHHOM
MpunucrepcrBom roctuniuu Pecrybnuku KasaxcraH, cBHAeTeIbCTBYIO NOJJIHHHOCTH
NOANMCH CJEIaHHOM IepeBoguuKoM bupxkanoBbiM Auamacom bBoaatyabl, ¢
AHIVINACKOro SI3bIKA HA PYCCKHUI SI3BIK.

JIM4HOCTH IICpEeBOAYHKaA YCTAHOBJICHA, JI€ECIIOCOOHOCTh M TIOJITHOMOYHS IIPOBCPCHEI.

“yﬁ'ﬂ'ﬂ KA Gl
et KOPCETYZ] o

W E2 N
WV 10a8080K Moy, o, G
;\\‘\“\“ o Wk

2C
&5

3aperucTpupoBaHo B peectpe 3a Ne
A Barpickano: cormmacHo ¢T.617 HK PK u 30-13axkona
GPecnybnuka Kazaxcran «O HOTapuaTe.
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