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Review of Thesis: Aidana Karibayeva

The topic of this thesis is Machine Translation (MT) and in particular MT into Kazakh from
Russian and English. For cultural, scientific, commercial and other reasons we frequently need
to read texts written in other languages, and if we do not speak the language, then we require j
the services of a translator. Since there will never be enough translators to cover the need, we
seek to expand the reach of translation using automation — machine translation. For speakers of
Kazakh translation is especially important because there are many more resources (e.g
scientific and technical literature) available in more widely spoken languages such as English i
and Russian. Kazakh, however, as a Turkic language, presents specific challenges for MT |
largely due to the agglutinative nature of its morphology. There is also a lack of data and tools i
available for Kazakh translation. MT into Turkic languages has not been widely studied in the
MT literature, and there are very few works considering Kazakh specifically.
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This thesis seeks to improve MT for Kazakh by addressing the segmentation problem. In

particular, the candidate has worked with the complete set of endings (CSE) approach to

segmentation. Ms. Karibayeva extended the coverage of CSE, developed a novel automatic A
segmenter based on CSE, and applied the results to improve neural machine translation (NMT). 5
The CSE-based MT system shows an improvement (on automatic scores) over a BPE-based 3
system. BPE (byte-pair encoding) is generally held to be a hard baseline to beat. The proposed
CSE-based segmentation could be applied to other Turkic languages, and segmentation is an
important component in many different natural language processing (NLP) tools. An
implementation of the segmentation algorithm has been released in github, as open-source
software.

The results of the thesis has been published in 20 different research articles. These include 6
journal articles of which two have the candidate as the first author. i

| consider that the dissertation “Development and research of models and methods of
morphological segmentation of Kazakh texts for neural machine translation” submitted by
Karibayeva A. satisfies the requirements for obtaining the degree of Doctor of Philosophy
(Ph.D.) inthe specialty 60070300 - Information Systems.

Best wishes

MHpdtr

Barry Haddow
(Foreign supervisor)
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with registration number SC005336
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Peuensus Ha nuccepraumio: Aiinana Kapubaesa

Tema nucceprauuu — mawmHubld nepesoj (MII) 1, B yactHocTd, MIT Ha Ka3aXxCkHi s13bIK ¢ PyCCKOTO U
AHNIMACKOTrO A3bIKOB. [10 KyJIbTYPHBIM, HAYy4YHbIM, KOMMEPYECKHUM U IPYTUM NMPUUMHAM HAM 4YacTO MPUXOAUTCS
UWTATh TEKCThI, HATTMCAHHBIE HA APYTHX A3bIKAX, @ €CJIM Mbl HE TOBOPHUM Ha 9TOM $I3bIKe, TO HaM TpedyroTcs
ycayrn nepesoaurka. Ilockosbky nepeBoaunkoB HUKOraa He OyAeT JOCTaTOUHO AJ1sl y1OBAETBOPEHUS
noTpeOHOCTEM, Mbl CTPEMUMCSI PACLUMPUTh OXBAT NEPEeBOa C NOMOLLBIO ABTOMAaTU3aLMH - MALIMHHOIO
nepesoza. [lyis HocuTenen Ka3axcKoro s3bika nepeBoji OCOOEHHO BaXkeH, NOTOMY YTO CYLLECTBYET ropa3o
Oosblie pecypcos (Hanpumep, Hay4HO-TeXHHUUECKOM JIMTepaTypbl), JOCTYIMHBIX Ha 60Jiee pacpoCTpaHEHHbIX
A3bIKAX, TAKMX KaK aHIJIMHUCKUHN U pycckuid. Kasaxckuid, oHaKo, Kak TIOPKCKHH S3bIK, PEACTABISET 0cOObIe
npobaemsl Ui MIT Bo MHOrom u3-3a arrilOTHHaTUBHOrO xapakrepa ero mopdosoruu. Tawke He XBaTaeT
JAHHBIX H HHCTPYMEHTOB [U1s1 epeBoja Ha ka3axckui a3bik. MIT B TFOPKCKHX 3bIKaX HE MOTYYHJ LLMPOKOIO
uzyuenus B nutepatype MII, u cyiecTByer oueHb Masio paboT, pacCMaTpUBAIOLLIMX UMEHHO Ka3aXCKUH S3bIK.

Dta Aucceprauus HarpaeiaeHa Ha yayudwenre MIT ais kazaxckoro si3blka yTeM pellieHust npobJemMsl
cermeHTauMu. B yacTHOCTH, kKaHauaaT paboTasn ¢ METOAOM CerMeHTaluu noyiHoro Habopa okoHuanuii (ITHO).
[-xa Kapubaera pacuuupuna oxsart [THO, pazpaborana HOBbIH aBTOMaTUUYeCKMi cermeHTaTop Ha ocHose [THO u
NpUMeHuIa pe3yJbTaThl JUIsl yayulleHus HelpoHnHoro MawuHHOro nepesoja (HMIT). Cucrema MIT Ha ocHoBe
[THO nokasbiBaeT ynyulieHue (1o aBToMaTMUECKUM OLIeHKaM) Mo cpaBHeHUIO ¢ cucteMolt Ha ocHoBe KBIT. Kbl
(koapoBatue 6aiTOBOM Mapbl), Kak MpaBUJI0, CYMTAETCS TPYAHOH 6a30BOM JIMHUEH AJi NPEONOIEHHUS.
[lpeanaraemas cermenTauus Ha ocHoBe [THO MoxkeT 6bITh NpUMEHeHa K APYTrUM TIOPKCKUM s3bIKaM, U
CerMeHTallMs SBJISIETCS BaXKHBIM KOMIOHEHTOM BO MHOIMX Pa3/MUYHbIX HHCTPYMEHTaX 00paboTKU €CTECTBEHHOTO
s3bika (OES). Peanu3zanus anropurMa cermeHTaluu 6puia BbinylleHa Ha github B Buae nporpammHuoro
obecrneyeHust ¢ OTKPbITbIM UCXOIHbBIM KOJOM.

Pesynbrarbl auccepTauuy Obuin omyOnrkoBaHsl B 20 pa3iMuHBIX Hay4YHbIX cTaThiX. K HUM oTHOCSTCS 6
)KypHAJIbHBIX cTaTel, B IBYX M3 KOTOPbIX KAHAMAAT BBICTYMAET B KAUECTBE NEPBOro aBTOpa.

Cuwuralo, yto aucceptaums «Pa3paboTka v nccaeaoBaHHe MOAeNel 1 METOA0B MOP(OIOoruyecKoi
CEerMeHTaUMM Ka3aXCKUX TEKCTOB JUlsl HEWPOHHOIO MalIMHHOIO NepeBojay, npeacrarieHHas Kapubaesoii A.
YJIOBJIETBOPSIET TPEOOBAHUSIM JUTS MOJIyY€HUs CTeneHu aokTopa ¢punocoduu (J1.0.) mo cnenuanbHOCTH
6D070300 — MHnpopmaLlMOHHbIE CUCTEMBI.

C yBaxceHHueM,

/noonucws/

bappu Xsnnoy
(CynepBaii3ep MHOCTPaHHBIX CTYJIEHTOB)

Dpnnbyprekitit yHnsepenTeT sasasetca 61arorsopuTenbHoll opranusaumeii,

l/l H (l) O p M aTI/I K a 3aperucTpupoBanuoil B LLloTnanauu, ¢ peructpauHonnsim Homepom SC005336



IlepeBon ¢ amrmmiickoro SI3bIKA  Ha  PYCCKUW  SI3BIK  BBINOJIHEH
[ICPEBOTIMKOM AXATOBBIM ATH AXMeIOBHUEM. MWH: 981203301255
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Horapuyc, CBHACTENLCTBYS HOJIMHHOCTD MOAINCH, HE YIOCTOBEPSIET

(baKTOB, U3JI0OXKEHHEBIX B HAOKYMEHTE, a JIMIIL INOATBEPIKAAET, YTO ITOAIINCH
CﬂeﬂaHaOHpeﬂeﬂeHHEm4HHHOM.

Pecny6inka Kasaxcran, ropoa Aiamarel.

MeBsiTnannaroe nexabps aBe ThICSTIH ABAAUATH BTOPOIro roja.

S, bBexemGaeBa Poza IlepnebexoBHa, moTapumyc roposa AaMaThl,
FoCyiapcTeentas nuuensus Nel5022328 Boigana Munncrepcrsom FOctuuumu
Pecniyonmuku Kasaxcran or 25.12.2015 ropa, CBUJIETEJILCTBYIO I1OJJIMHHOCTh

NoAnMeH  nepepoaunka Axatosa Anm AxmenoBuua. JIMYHOCTE repeBoOaYMKa
YCTaHOBJICHA, 1€eCIIOCOOHOCTD U MOJTHOMOYMS IIPOBEPEHEI.

3aperucTpupoBaHo B peectpe 3a No 13187
BsbickaHo: 10 cTaBke — 92 Tenre
TeX.paboTa — 0CB. Ha OCH. ILIL1, 11.2,
¢1.30-1 3axona PK «O HoTapyare.
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