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The following is the evaluation of PhD thesis of the aforementioned doctoral candidate.

Summary and general comments:

The thesis presents results of a multidisciplinary investigation into several aspects related to breast cancer. The thesis has studied

the epidemiology of breast cancer in Kazakhstan, and described the unmet need in the areas of digital pathology and

telepathology. The thesis also presents the findings of a systematic review (first-authored by doctoral candidate; PMID:

39123488) of published literature on computational diagnostic algorithms for analysis of breast cancer immunohistochemistry.

This review also utilized the Newcastle-Ottawa Scale to appraise the quality of clinical studies described in the included

publications. The diagnostic algorithms themselves were not appraised. In particular, specific appraisal tools (such as QUADAS-

2; PMID: 22007046) were not utilized to evaluate the selection publications, a limitation acknowledged by the authors in

Discussion of the publication. The thesis next briefly describes the dataset of immunchistochemical images of HER2 staining.

The dataset was manually compiled by the doctoral candidate from digital scans of archived pathology glass slides. In addition

to the aforementioned investigations, this thesis also provides some suggestions on how to mitigate the unmet need in digital

pathology and telepathology (e.g., capacity building in digital pathology, creation of image repositories).

Major achievements of the thesis:

Creation of a digital dataset of immunohistochemistry images of breast cancer biopsies (initially annotated by doctoral candidate)

is the major achievement of this thesis.

Major shortcomings of the thesis and recommendations:

Research Objective no. 3 was achieved only in part.

1. The second part of the Objective (*... determine the conditions ...”) was not addressed in Chapter 3.3.3. The project should
have utilized the frameworks recommended in implementation research. For example, the Consolidated Framework for
Implementation Research (CFIR; PMID: 36309746 and https://cfirguide.org/) could have been employed. While some
domains of CFIR were partly addressed in the thesis, the thesis investigations did not fully adhere to this framework. In
particular, the description of web portal “Qazhisto.com™ only focuses on the characteristics of the personnel that operates this
web portal and the technical specifications of “Qazhisto.com”. In contrast, the capacity of the end users (both in digital
training and digital infrastructure available to them) was neither studied nor presented. Recommendation: The CFIR
domains that were not studied in the thesis should be listed as limitations in Discussion.

2. Chapter 3.5 is named “Recommendations on the use of the algorithm and development prospects™. This Chapter, however,
does not provide recommendations on the diagnostic algorithm. In fact, all recommendations of this Chapter are related to
the use of the aforementioned web portal Qazhisto.com. Recommendation: This Chapter does not provide information that
would distinctly different from previous Chapters. Therefore, Chapter 3.5 should be combined with Chapter 3.3.3.

3. Furthermore, Chapter 3.5 should have presented quantitative metrics. It is presently difficult to evaluate whether the thesis
recommendations are realistic. For example, Figure 27 suggests “Specialist Training” (the right part of this Figure, outlined
in green). The number of required training sessions for existing personnel and/or training of new pathologists is neither stated
nor justified. Recommendation: When Chapter 3.5 is combined with Chapter 3.3.3., doctoral candidate should add
appropriate quantitative metrics, such as number of new pathologists required, how many training sessions are needed, etc.

4. The statement “It is necessary to ensure the availability of modern equipment, ...” (page 140) is not supported by cost
estimates. There are specific frameworks for health technology assessment. None of these appear to be applied in this thesis.
Recommendation: To update the statement of page 140 with quantitative metrics (e.g., costs of purchase of new servers).

5. This also concerns other suggestions of the thesis, for example, on page 153 (“To increase the number of pathologists ... ™).
This suggestion does not address (a) how many pathologists would be needed, (b) whether a reform of a residency program



-o.
would be required, (c) how the repository and platform would be utilized in the training (as a simulation center?), (d) how
much this would cost, (¢) how to reorganize the licensing exams. The thesis also does not address how to mitigate the acute
and substantial shortage of pathologists in Kazakhstan (PMID: 38680227, reference 43 of the thesis). Recommendation:
The recommendations should not stop at stating the obvious need for more pathologists. The thesis should offer a structured,
well-described, and quantifiable path for implementation of the proposed changes.

Research Objective no. 4
This Research Objective was also achieved only in part.

1.

The unnecessary brevity of methodological description pertaining to the proposed diagnostic algorithm makes an objective
evaluation very difficult. This evaluation acknowledges the fact that this thesis was prepared for a PhD degree in Public
Health (that 1s, not a PhD degree in informatics or programming). However, this evaluation was guided by the wording of
Research Objective 4, which was to develop an algorithm for computational diagnosis, implying a clinical application.
Moreover, Chapter 3.5 states the goal of publishing this algorithm. This justifies an application of standard criteria to evaluate
diagnostic algorithms. Recommendation: The methodology should be updated with sufficient detailization to ensure
technical robustness and soundness of the proposed algorithm, as well as the reproducibility of thesis findings. It is obvious
that this Public Health thesis won’t achieve the depth of a standard informatics thesis. As an alternative, doctoral candidate
can use a Bachelor of Science thesis (example: https://www uni-bamberg de/fileadmin/xai/material/231002 Bachelor-
thesis Hempel-Tom pdf).

The image pre-processing should also be updated with pertinent details. Recommendation: To use this short but informative
description (PMID: 36879615) as an example.

Similar criticism can be applied to description of actual results {pages 136 — 139). The diagnostic algorithm is described as a
convolutional neural network (CNN). However, it is not clear whether doctoral candidate and her collaborators developed
this CNN using existing Python libraries or completely anew. Reference 253 (cited in the legend to Figure 25) cites an image
from Internet, not an actual publication. Recommendation: To update either the methodological description or Results with
pertinent details of CNN. The aforementioned Bachelor thesis provides a good example of a sufficiently detailed description.
The training of diagnostic algorithm is described very superficially. Furthermore, important training parameters (i.e., number
of “epochs™) or model fine-tuning were not provided in the submitted version of the thesis. It is also not clear whether the
training was done using whole-slide images or smaller fragments of the images (called “patches™). Moreover, it is not clear
whether the metrics presented on Figure 26 describe the model performance during training or testing. Recommendation:
The aforementioned Bachelor thesis should be used as a good example of clear and detailed description of both methodology
and experimental findings with a proposed algorithm. All statements in this comment should be addressed in detail.

The thesis provides no comparisons between the diagnhostic performances of the proposal algorithms and the previously
published ones, when both are applied to this dataset. For example, thesis states (page 138) that “The cumulative accuracy
metric was 0.75, which indicates that the model correctly classifies 75% of all samples”. This is a rather low diagnostic
performance for a classification algorithm. There are classification algorithms with a much higher model performance (e.g.,
PMID: 39004603). Furthermore, there are informatics approaches to estimate the range of model performance metrics.
Without a comparison with the established algorithms, both in average metrics and the range, it is hard to judge whether the
proposed algorithm offers a better or worse diagnostic performance. Recommendation: To remove all statements about the
“diagnostic” nature of this algorithm from the thesis. The thesis should emphasize the pilot nature of its study, for example,
with the following statement: “The presented thesis has tested, in a pilot study, a principal ability to apply deep learning
algorithms (on an example of CNIN) to the dataset compiled as part of thesis investigations™.

Another thesis statement (page 151) raises criticism: “The overall accuracy of the model 1s 75%, which indicates an average
accuracy rank of the classification level, compared with the results of the systematic review”. As mentioned above, the
systematic review first-authored by doctoral candidate had not applied QUADAS-2 (or a similar tool) to appraise the included
diagnostic algorithms. It is possible that the “average accuracy rank” of diagnostic algorithms would have been much higher
if QUADAS-2 tool had excluded the diagnostic algorithms with a substantial risk of bias. Recommendation: This
comparison 1s not valid. The statement in question should be removed.

If the “diagnostic” nature of the algorithm 1is stated, then the algorithm should have been tested on an external dataset. This
1s called “external validation”, and this is an important part of the validation of diagnostic performances of computational
algorithms {e.g., PMID: 33564405). Doctoral candidate described several open-source datasets in her systematic review.
Recommendation: To remove all statements about the “diagnostic” nature of this algorithm and emphasize the pilot nature
of this investigation. The lack of external validation should be stated as a limitation in Discussion {Conclusion).

The class mmbalance of the dataset and interpretability of the proposed diagnostic algorithm were not addresses
comprehensively. Recommendation: This should be stated as a limitation in Discussion {Conclusion).

Discussion {Conclusion) 1s written as rephrasing of the main findings. If intemational standards {or PhD theses are to be
followed, then Discussion (Conclusion) should put the thesis findings in a larger context. Recommendation: To update
Discussion (Conclusion) with the aforementioned limitations. In addition, Discussion (Conclusion) could provide expanded
statements on how to address the shortage of pathologists {(with quantifiable plans), improve the digitization of pathology,
and mitigate insufficient digital literacy of end users (again, with quantifiable plans).

In summary, this thesis represents research findings of both of theoretical and practical value. Its primary achievement is the

compilation of a new digital dataset of immunchistochemistry staining of breast cancer biopsies.

Best regards,
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Hwxe mpuBOIUTCS O1IEHKA KaHIMIaTCKOM UCCEPTAIUK BBIIIECYTIOMSHYTOTO TOKTOPAHTA.

Kpatkoe cogepxanuie u oOuye 3aMmeyaHus:

B nmwucceprammm mpencraBieHBl  Pe3yibTaThl  MEXKAMCIMILTUHAPHOTO  MCCIIEAOBaHUS
HECKOJIbKMX aCIleKTOB, CBA3aHHBIX C PaKOM MOJIOUHOM kene3bl. B mauccepranuu nsydanach
AMUAEMHOJIOTHS paKa MOJIOYHOMH *kele3bl B KazaxcraHe U ONMUCHIBAIMCH HEYIOBICTBOPCHHBIE
noTpeOHOCTH B oOyiacTu 1U(POBOM TMATOJOTUM M TeJenaTojorud. B nmuccepranuu Takke
MPENICTABICHBl  PEe3ybTaThl CHCTEMaTHYeCcKOro o0030pa  (BHEpBBIE  MOATOTOBIECHHOTO
KaHIuIaToM MeauimHckux Hayk; PMID: 39123488) omyOnMKOBaHHOW JMTEpaTyphbl IO
KOMITBIOTEPHBIM JTMaTHOCTUYECKUM AaITOPUTMAM I UMMYHOTHCTOXMMHUYECKOTO aHalu3a
paka MOJOYHOM jkemne3bl. B 3ToM 0030pe Taxke mcnoib3oBasiach mkana Herokacma-OTTaBbl
JUTSL OLIEHKH KauyeCTBA KIIMHUYECKUX HCCIIEIOBAHUI, ONMCAHHBIX B BKIIOUEHHBIX ITyOTHKAITHSIX.
CaMu 1MarHOCTUYECKHE AJITOPUTMbI HE OLIEHUBAIIUCH. B 4acTHOCTH, AJ1s OLIEHKH OTOOpaHHBIX
nyOIUKaIMii He UCIIOB30BATUCH CIICIIHATbHbIE HHCTPYMEHTHI OlleHKHU (Takue kak QUADAS-
2; PMID: 22007046), uTo siBIIsieTCSI OTpaHUYECHUEM, TPU3HAHHBIM aBTOPaMU TIPH OO0CYKICHUN
nyOnmukanuu.  Jlajee B guccepTaliid  KpaTKO — OMHCHIBAETCS  HAOOp  JTaHHBIX
MMMYHOTHCTOXUMHUYECKUX HW300pakeHnit okpammBanus HER2. HaGop panHbBIX ObLT
COCTaBIICH JIOKTOPAHTOM BPYYHYIO Ha OCHOBE ITM(POBHIX CKAHHMPOBAHHIA apXUBHBIX CPE30B
MaTOJIOrOaHaTOMUYECKUX MaTepuasoB. B nomonHeHne K BbILIEYTIOMSHYTHIM UCCIIEIOBAHUSAM,
B OTON UCCEPTALMU TAKXKE COACPKATCS HEKOTOPHIC MPEUIOKEHUS O TOM, KaK YMEHBIIUTh
HEY/IOBJIETBOPEHHYIO MOTPEOHOCTh B LHU(POBOIl MATOJIOTMU M TEJENaTONOTHH (Hampumep,
HapalMBaHUE TIOTEHIMANa B O0MacTd WU(GPOBON TATONOTHUH, CO3/IaHUE XPAHWUIIHIIL
HM300paKeHHUH ).

OCHOBHBIE TOCTHKEHUS IUCCEPTALNN:

Co3nanue nudpoBoro Habopa JTaHHBIX UMMYHOTUCTOXUMHYECKHX M300paXeHUH OMONTATOB
paka MOJIOYHOH >keJie3bl (IepBOHAYaIbHO C KOMMEHTAPUSMH JIOKTOPAHTA) SBIISETCS IJIaBHBIM
JTOCTH)KEHUEM ITOM TUCCEpPTAIIHH.

OCHOBHBIE HETOCTATKH IUCCEPTALNN U PEKOMEHALINN:

ens uccnenoBanust Ne 3 Obuta TOCTUTHYTA JIMIITH YACTHYHO.

1. Bropas vactb 3amaun (““... ompenenuTs yciaoBus...”) HE paccMarpuBaiachk B riase 3.3.3. B
MPOEKTE TOJKHBI OBUIM MCIIOJIb30BAaThCSl PAMKH, PEKOMEHJOBAaHHBIE B XOZAE MCCIEI0BaHUS
BHezpeHus. Harmpumep, MOXHO ObLTO OBl HMCIIOJIB30BATh KOHCOJIUAMPOBAHHYIO CTPYKTYPY
uccnenoBannii mo BHeApenuro (CFIR; PMID: 36309746 wu https://cfirguide.org/). Xots
HekoTopbie obnmactu CFIR ObUIM Y4acTHYHO pacCMOTpPEHBI B AMCCEPTAIUH, MCCIECJOBAHUS B
JUCCepTallMi He MOJIHOCThIO COOTBETCTBOBAIM 3TOW CTPYKType. B yacTHOCTH, B OonmucaHUU
BeO-noprana “Qazhisto.com” OCHOBHOE BHHUMAHHE YNEISIETCS TOJBKO XapaKTepUCTHKAM
MepcoHana, KOTOPHIM YNpaBisieT 3TUM BeO-MOPTANOM, U TEXHMUYECKHM XapaKTePUCTHKAM
“Qazhisto.com”. B omiiuune 0T 3TOro, BO3MOXXHOCTH KOHEUHBIX MOJIb30BaTeNel (Kak B 00IacTH
nudpoBoro o0yueHus, Tak U B JOCTYITHON UM IUPPOBOH HHOPACTPYKTYpPE) HE OBLITN U3yUCHBI
u He mnpexacraBieHbl. Pexkomenpanusi: O6mactu CFIR, kortopele He ObUIM HM3Y4YEHBI B
JCCepTaluy, TOJIKHBI ObITh YKa3aHbl B KaU€CTBE OTPaHUUYEHUN IpU 00CYKICHHUH.

2. I'maBa 3.5 Ha3zpiBaeTcs ‘“‘PekoMeHIAlMM MO MCIOIB30BAaHUIO AJITOPUTMA U MEPCIEKTUBAM
pazButua’. OfHAKO B 3TOM IIaBE€ HE NPUBOIATCA PEKOMEHJAALMU IO JUArHOCTUYECKOMY
anroput™my. PakTHUECKH, BCE PEKOMEHJAIMKM STOH IIaBbl OTHOCATCS K MCIIOJIb30BAHUIO
BhIIIEYNIOMSIHYTOTO BeO-moprana Qazhisto.com. Pexomennanus: JlaHHast r1aBa He COACPIKUT
uH(pOpMaLUK, KOTOpast Obl CYIIECTBEHHO OTIMYANAch OT Mpeslaymux rmas. [lostomy miaBy
3.5 cnemyeT oObeAMHUTS C TIIaBoi 3.3.3.



3. Kpome Toro, B m1aBe 3.5 1OKHBI ObUTH OBITH MTPECTABICHBI KOJIMYECTBEHHBIE MTOKA3aTEIH.
B Hacrosiee BpeMs TpyAHO OLEHUTh, HACKOJIBKO PEATMCTUYHBI PEKOMEHIAIIMK AUCCEPTALUH.
Hanpumep, Ha pucynke 27 ykazaHo “IloaroroBka cnenuanuctoB” (mpaBas 4yacTb ITOTO
pHCyHKa BblJElIeHa 3€leHbIM 1BeToM). KoindecTBOo HEOOXOIMMBIX YUYEOHBIX 3aHATHH A7
CYIIECTBYIOIIETO MEPCOHAa U/UIM MOArOTOBKH HOBBIX IAaTOJIOTOAHATOMOB HE YKa3aHO M HE
obocHoBaHo. Pexomenmamus: Ilpu oOwbenwHeHMM TiaBbl 3.5 ¢ miaBoil 3.3.3 MOKTOpaHTy
cienyer 100aBUTh COOTBETCTBYIOIIME KOJIMYECTBEHHBIC MOKA3aTeIH, TAKUE KaK KOJHMYECTBO
TpeOyeMbIX HOBBIX IaTOJIOTOAHATOMOB, KOJTMUECTBO HEOOXOAUMBIX YUEOHBIX 3aHATHH U T.1.

4. YtBepxaeaue “HeoOxogmmo obecneunTh AOCTYIMHOCTH COBPEMEHHOTO O00OpYIOBaHUA...”
(ctp. 140) He moaTBepxAaeTcs OLEHKOM 3arpar. CylIeCcTBYIOT KOHKPETHBIE pAMKH U1l OLIEHKH
TEXHOJIOTHH 31paBooxpaHeHus. Hu onHa U3 HUX, O-BUIMMOMY, HE IPUMEHSETCS B JTaHHOH
pabore. Pexomenpmanus: JlomomHuTh onucanue Ha cTpanune 140 KoIu4ecTBEHHBIMHU
IoKa3aresnssMu (HalpuMep, 3aTpaTaMy Ha MOKYIIKY HOBBIX CEPBEPOB).

5. DTO Takke Kacaercsl APYruxX MpemIoKeHUH TUcCepTalvv, HanmpuMmep, Ha crpanuie 153
(“YBeIMUUTh YUCIIO MAaTOJIOT0AHATOMOB...”). DTO MPEUIOKEHUE HE KacaeTcs (a) TOro, CKOJIbKO
noTpeOyeTcst marojsioroaHatoMoB, (0) morpedyercss nm  pedopMHUpOBaHHE MPOTPAMMBI
OpAMHATYyphl, (B) Kak XpaHWiHIe M miardgopma OyIyT HMCHONB30BaThCS MPH OOyueHHH (B
Ka4eCTBE CUMYJISIITMOHHOTO IIeHTpa?), (I') CKOJIBKO 3TO OyJET CTOWTH, (€) KaK peopraHu30BaTh
9K3aMEHBI Ha TMOJyYeHHUe JHUICH3UU. B nuccepranuu Takke HEe pacCMaTpUBaeTCsl BOMPOC O
TOM, KaK CMSTYUTh OCTPYIO M CYIIECTBEHHYIO HEXBAaTKy MarojioroaHatomMoB B Kazaxcrane
(PMID: 38680227, ccbuika 43 nucceprauun). Pekomenpanusi: PekomeHganuum He JTOJKHBI
OTPaHUYUBATBHCSl KOHCTAaTalMed OYEeBHAHOM MOTPEOHOCTH B  OOJBIIEM KOJIUYECTBE
MaToJIOroaHaToMoOB. B muccepranuu gomkeH ObITh PEUIOKEH CTPYKTYPHUPOBAHHBIM, XOPOIIIO
OMMCAHHBI M MOAJAIOIINNCA KOJUYECTBEHHOM OLIEHKE MYyTh BHEAPEHHUS IMpejiaraeMbIxX
W3MEHECHUU.

Lens nccnegosanus Ne 4

Ora uccieaoBaTeNbcKas 1eb TaKkke Obljla TOCTUTHYTA JIMIIh YaCTUYHO.

1. M3nummHss KpaTkoCTh METOMOJIOTUYECKOTO OMHMCAHMS, OTHOCAIIETOCS K MpengaracMoMy
JMarHOCTUYECKOMY aJlTOPUTMY, OYEHb 3aTpyIHSET OOBEKTUBHYIO OLleHKY. JlaHHas oleHka
MOATBEPKIACT TOT (PAaKT, YTO AAHHAS IUCCEpTalus ObUIa TOATOTOBIICHA IS MONyYCHUS
CTeneHu JoKTopa ¢umocopuu B 006JaCTH OOIIECTBEHHOTO 3IPaBOOXPAHECHUS (TO €CTh HE IS
MOJIyYEeHHUS CTENICHU JTIOKTOpa punocoduu B 00:1acTH MHPOPMATUKHI WIIH IPOTPAMMHUPOBAHUS).
OpHako 3Ta OIleHKa IPOBOAMIIACH B COOTBETCTBHH C (POPMYJTUPOBKOM IETH UCCIAEAOBAHUS 4,
KOTOpasi  3aKjodajach B pa3paboTKe aiaroputMa KOMITBIOTEPHOW  JTMArHOCTUKH,
MpEIoiararouero KIMHMYecKkoe npuMeHenue. bonee toro, B miaBe 3.5 yKa3bIBaeTcs IENb
MyONMUKAIIK 3TOTO AITOPUTMA. DTO OMPABABIBAET IPUMEHEHHE CTAHAPTHBIX KPUTEPHEB IS
OLICHKM JMAarHOCTHYECKHX alroputMoB. Pexomenmauus: Mertononorus [nokHa OBITh
OOHOBJICHA C JOCTAaTOYHOW CTENEHBIO JeTaau3alid, 4YTOOBl O00ECIEYUTh TEXHUYECKYIO
HAJEKHOCTh U 0OOCHOBAaHHOCTH IMPEAaraéMoro ajaroputMa, a Takke BOCHPOM3BOANMOCTH
pesynsratoB wmccienoBaHus. OdYeBHIIHO, YTO JTa JAWCCEpPTAlUs MO OOIIECTBEHHOMY
3paBOOXPAHEHUIO HE JIOCTUTHET ypPOBHS CTaHAAPTHOW auccepranuu no uHdopmaruke. B
Ka4eCcTBE aJIbTEPHATUBBI KAHIUIAT B JOKTOPAHTHl MOXET HCIOIH30BATh JUCCEPTAINIO HA
CTENEHb OakanaBpa HayK (mpumep: https://www.uni-
bamberg.de/fileadmin/xai/material/231002_Bachelor-thesis Hempel-Tom.pdf).



2. [IlpenBaputenpHasi o00paboTka u300paXeHU Takke JOKHA OBITH  JOMOJHEHA
COOTBCTCTBYIOIIIUMU JCTaJIsIMHU. PGKOMGH,Z[aL[I/I}II Hcmnions3oBaTh 9TO KpaTkoc, HO
nHdopmarusHoe ormucanue (PMID: 36879615) B kauecTBe mpumepa.

3. AHaslorn4Has KpUTHKAa MOXKET OBbITh NIPUMEHEHA K ONHUCAHMIO (DAKTUYECKHX PE3yJIbTaTOB
(ctp. 136 — 139). JIlnarHocTHYECKUNA aNTOPUTM OIMCHIBAETCS KaK CBEPTOYHAs! HEHPOHHAS CETh
(CNN). Opnako HesiCHO, paspaboTand Ju JOKTOpaHT W ee Kosuterdn 3ToT CNN ¢
UCIOJIb30BaHUEM CYLIECTBYIOIMX OnbmroTek Python mnu momnocteio 3aHoBO. Cebuika 253
(mpuBeneHa B TOANMUCH K PHUCYHKY 25) comepxut wu3obOpaxeHue u3 MHTepHeTa, a He
¢bakTrueckyo myonukanuio. Pekomennamus: OGHOBUTH MO0 METONOIOTHYECKOE OMMCAaHUE,
00 pe3yNbTaThl C y4eTOM COOTBETCTBYIoNMX neraneit CNN. BrimeynoMsiHyTast AUIioMHast
pabota 6akanaBpa SBISETCS XOPOIIUM IPUMEPOM JOCTATOYHO MOAPOOHOTO OMUCAHMUS.

4. ObyueHre AMArHOCTHYECKOMY aJIrOPUTMY OIHMCAHO OYeHb MOBEpXHOCTHO. Kpome Toro, B
IIPEJCTABICHHON BEpCUU JUCCEPTAllMU HE OBbUIM yKa3aHbl BaXKHbIE MapaMeTpbl OOy4deHHs
(HarpuMmep, KOJIMYECTBO ‘3M0OX”) WJIM TOYHAs HAcTpoWka Mopenu. Takke HEsICHO,
MIPOBOJIUIIOCH JIU O0yYEHHE C UCIIOIH30BaHUEM M300PaKEHUI BCETO Ciaiia Wi HEOONbIINX
¢parmeHTOB M300pakeHU (Ha3pIBaeMbIX ‘‘3ariatkamu’). Kpome Toro, HESCHO, OMMCHIBAIOT
JM TO0Ka3aTeNly, MpPEeACTaBICHHbIE Ha PUCYHKe 26, MPOU3BOJUTEIBHOCTh MOJEIN BO BpEMs
oOydyeHus: WM TecTHpoBaHUs. PexomeHnarus: BpleynoMsHyTyi0 IUIIIOMHYIO pPaboOTy
OakanaBpa ClIelyeT HUCIOJIb30BaTh B Kay€CTBE XOPOILEro MpUMeEpa YETKOro U MOAPOOHOro
OMUCAHMUS KaK METONOJIOTHH, TaK M 3KCIEPUMEHTAIBHBIX PE3yJbTaTOB C MpeiaraéMbIM
aJIrOpUTMOM. Bee yTBepKIeHHs B 9TOM KOMMEHTAapUH CIIeyeT pacCMaTpUBaTh MOIPOOHO.

5. B nuccepranuu He MPUBOJUTCS CPAaBHEHUIN MEXIY TUArHOCTUYECKUMU XapaKTePUCTHKAMU
MpeiaraéMbIX aJIrOPUTMOB M paHee OMYyOIMKOBAHHBIX, KOTJAa 00a OHU TMPHUMEHSIOTCS K
TaHHOMY HaOopy maHHbIX. Hampumep, B Tesuce roBopurcs (ctp. 138), uto “CoBOKYIHBIN
MoKa3aTellb TOYHOCTH cocTaBwi 0,75, 4TO yKa3blBaeT Ha TO, YTO MOJAETH MPABUIBHO
kinaccuduiupyer 75% Bcex 00pasmoB”. OTO JIOBOJIBHO HHU3Kas JAHArHOCTUYECKAs
MPOU3BOAUTENLHOCTh NIl anropuTMa  knaccupukanuu. CymIecTBYIOT — aJTOPUTMBI
KiIaccuukanuu ¢ ropasfno 0oyiee BBICOKOW MPOW3BOAMTEIBHOCTHIO MOJEIH (HAmpuMep,
PMID: 39004603). Kpome Toro, CymiecTBYIOT HH(POPMAIIMOHHBIC TOAXOABI IJS OIEHKH
nuana3oHa mokaszarenedl s3ddexTuBHOCTH Momenu. be3 cpaBHEHHS C yCTaHOBJICHHBIMU
aNITOPUTMaMH, KaK MO CPEIHHM IMOKa3aTellsM, TaK W MO JUana3oHy, TPYIHO CYOHTh O TOM,
o0ecreuynBaeT JU MPEIOKEHHBIM alropuT™M JIyUIIyl0 WM XyOUIYI0 JHArHOCTUYECKYIO
MPOU3BOAUTENHLHOCTh. PekomeHmarnusi: YOparh W3 AHMCCEepTallili BCE YTBEPHKICHUS O
“IMarHOCTUYECKOM™ XapakTepe ATOro ajaroputMa. B nuccepranmuu ciieaqyeT NOAYEPKHYTh
NWIOTHBIA XapakTep €€ WCCIeAOBaHus, HampuMep, CISAYIOIUM yTBepx)acHueMm: B
MPEJICTABICHHON JUCCepTallMd B XOJ€ MUJIOTHOTO HCCleAoBaHUs Oblla MPOTECTHPOBAaHA
MPUHIMITHATIEHAS BOZMOXXHOCTh MPUMEHEHUS aITOPUTMOB TITyOOKOTro o0ydeHwusl (Ha mpuMepe
CNN) k HabOpy aHHBIX, COOPaHHOMY B paMKaX WCCIIEAOBAHUIN JUCCEPTAINH .

6. Eme omgHo Te3mcHoe yrBepxkacHHE (cTp. 151) BbI3BIBaeT KpUTHUKY: “OO0IMas TOYHOCTH
MOJIETH cOCTaBIAET 75%, UTO yKa3bIBaeT Ha CPEAHHIA PAHT TOYHOCTH YPOBHSA KiaccU(UKAIIIH
M0 CPaBHEHHUIO C pe3ylbTaTaMd CHUCTEMaTHdeckoro 003opa”. Kak ymomuHanoch BbIIIE, B
CHCTEMAaTH4YeCKOM 0030pe, BIEPBbIE IOATOTOBICHHOM JOKTOPAHTOM, HE MPHUMEHSIICS
QUADAS-2 (unu aHaIOTHYHBIA MHCTPYMEHT) JJIS OLICHKH BKJIFOYCHHBIX JHUATHOCTHYECKUX
anropuTMoB. BriogHe BO3MOXHO, 4TO “‘CpeAHMH YPOBEHb TOYHOCTH JIHArHOCTUYECKUX
aNropuTMOB OBLT OBl HaMHOTO BbIMIE, eciu Obl MHCTpyMeHT QUADAS-2 wuckimogan



JMarHOCTUYECKUE aJITOPUTMBI CO 3HAYUTENIbHBIM PHUCKOM cMelleHus. PekomeHnpanusi: OTo
CpaBHEHHE HEKOPPEKTHO. JlaHHOE yTBEpXkKIECHUE CIeIYET YIAIUTh.

7. Ecnu 3as1BieH “MMarHoCTUYECKHU” XapakTep alroputMa, TO ajJrOpUTM JOJDKEH ObUl OBITh
MPOTECTUPOBAH Ha BHEITHEM HAOOpE MaHHBIX. DTO HA3bIBACTCA “‘BHEIIHSIS MPOBEpPKA”, U 3TO
Ba)KHasl 4acTh MPOBEPKHU TUATHOCTUYCCKUX XAPAKTEPUCTUK BBHIYMCIUTEIBHBIX alTOPUTMOB
(manpumep, PMID: 33564405). B cBoem cuctemaTu4eckoM 0030pe KaHIUIAT B TOKTOPAHTHI
orucalna HeCKOJIbKO HAaOOPOB JAHHBIX C OTKPBITHIM UCXOAHBIM KofoM. Pexomennanus: Yoparsh
BCE 3asBJICHUS O “‘AMAarHOCTUYECKOM™ XapaKTepe 3TOr0 aJITOPUTMA U MOAYEPKHYTh MUJIOTHBIN
XapakTep 3Toro uccienaoBanus. OTCyTCTBHE BHEIIHEW BaTUIAIMH JOJDKHO OBITH yKa3aHO B
Ka4eCTBE OTPAaHUUYCHUS TTPH 00CYKJIEHUHU (3aKITIOUYCHHUE).

8. KiaccoBass HecOamaHCHpPOBaHHOCTh, Ha0opa IaHHBIX M HHTEPIPETHPYEMOCTh
MpeIaraéMoro JUarHOCTHYECKOTO aJIropuTMa HE OBUTM  PAaCCMOTPEHBI BCECTOPOHHE.
Pexomenpanmsi: 9To JOMKHO OBITh YKa3aHO B Ka4eCTBE OTPAHUYCHUS TPU OOCYXKICHUH
(3akIroueHue).

9. Obcyxnenue (3axitoueHue) opopMmisieTcs Kak rnepedpasupoBaHHEe OCHOBHBIX BBIBOJIOB.
Ecmu HeoOXommMo ciiefoBaTh MEXKIYHApOIHBIM CTaHAAPTaM JIJISl 3aIIUTHl JTOKTOPCKUX
arccepTanuii, To 00CyKIeHne (3aKIII0YEHHUE) T0JKHO pacCMaTpUBaTh BBIBOJIBI AUCCEPTAIIUH B
Oonee mMMpPOKOM KoHTeKcTe. Pexkomenmamus: JlomoaHuTh 0OCYXIACHHE (3aKITIOYCHHE)
BBILICYIOMSHYTHIMU OrpaHrnueHusIMUA. Kpome Toro, B xo1e 00Cyk1eH s (3aKITI0YSHNS) MOKHO
ObuTO OBl cenaTh pa3BEepPHYTHIE 3asBICHHUS O TOM, KaK PEIIMTh MPOOJIeMYy HEXBAaTKU
MaTOJIOTOAHATOMOB (C MTOMOIIBIO TIOAJIAIOIINXCS KOJIUYECTBEHHOW OLIEHKE IJIAHOB), YIIy4LIHTh
onu(ppOBKY TMATOJIOTHM W CHU3UTH YPOBEHb HEIOCTATOUYHOW IIM(PPOBOH TI'PaMOTHOCTH
KOHEUHBIX MOJIb30BaTeNeil (OmsATh ke, C MOMOIIBIO MOJNAIONINXCS KOJTMYECTBEHHOM OICHKE
TIJIAHOB).

B 3akiiouenue, 3Ta nuccepranus MNpeacTaBiIseT co00H pe3yabTaThl UCCIEIOBaHMS, UMEIOIINE
KaK TEOPETHUYECKYIO, TaK U MPAKTUYECKYIO LICHHOCTh. E€ OCHOBHBIM JOCTUKEHUEM SIBIISIETCS
COCTaBJIEHUE HOBOTO IHU(PPOBOro Habopa JAaHHBIX UMMYHOTMCTOXMMHUYECKOTO OKpalIUBaHUS
OMOMNTATOB MIPU PaKe MOJIOYHOM JKEIe3bl.

C yBaxeHuewm,



