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Abstract. This study compares lexical, monolingual transformer and score-
fusion classifiers on cleaned Kazakh-language titles and leads from Factcheck.
kz. Explicit verdict expressions and source boilerplate were removed, and 1,265
records were split chronologically into 885 training, 190 validation and 190 test
records. The operational positive class combines false, fake, manipulation, half-
true and unproven verdicts; it is not a pure fabrication label. The TF-IDF + Linear
SVM achieved macro-F1 = 0.6563, with a wide 95% bootstrap confidence interval
of [0.5834, 0.7253]. The transformer achieved mean macro-F1 = 0.6585 (SD =
0.0442) across five seeds. The experimental score-fusion baseline achieved 0.6422
(SD =0.0180) and failed the pre-specified requirement to exceed both component
models in mean test macro-F1. Paired bootstrap intervals for the differences
between these three approaches include zero; the results do not establish a
superior model. In a post hoc sensitivity analysis restricting class 1 to fake and
manipulation, a retrained SVM achieved macro-F1 = 0.7153 on 123 test records.
The original broad-label SVM scored 0.7488 on the same subset, so the narrower
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experiment does not demonstrate a benefit from retraining. Evaluation remains
confined to one editorial source: chronological separation and text cleaning do
not establish generalization to other publishers or original claims. The findings
support cautious interpretation of small-data classification results; use as a triage
aid requires independent external validation and human review.

Keywords: fake news detection, misinformation, Kazakh language, low-
resource NLP, support vector machine, model fusion, data leakage
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MoHOTAI Transformer yxoHe BIKTHMAIABIK OaralapblH OipiKTipyre HETi3lenreH
MOJIEB/ICP CaJBICTRIPBUIAABI. BepaukTTi Tikeneld OimipeTiH ce3mep MeH
JIEPEeKKe3re TOH MIAONOHIBIK TipKECTEp aNIbIHBIN TacTaibil, 1 265 xa30a yakeIT
TopribiMmen 885 okbiTy, 190 Bammmanus xone 190 Tect »xaz0ackiHa OOIHII.
Onepanusanblk  1-Kjmace «kKanFaH», «PEHK», «MAHUIMYISALNUD», <« KapThlIai
IIBIHJIBIKY JKOHE <«JIQJIENIEHOCTeH» CaHaTTapbIH OipiKTipesi, COHJIBIKTaH OJ TEK
OWJIaH IIBIFAPBUIFaH aKImapaTThl OinmipeTiH OiprekTi kinacc emec. TF-IDF + Linear
SVM moneni macro-F1=0,6563 HoTmxkecin kepcetTi, air 95% bootstrap ceHIMaiTIK
apansirsl [0,5834; 0,7253] 6onapl. Transformer mozemni 6ec random seed OotibiHIIIA
oprama macro-F1 = 0,6585 (SD = 0,0442) HoTmxeciHe XKeTTi. DKCIIEPUMEHTTIK
score-fusion mozeni 0,6422 (SD = 0,0180) xepceTKilliH KOPCETTI XKOHE TECTLIIK
KUBIHJAFBI opTama macro-F1 OofibiHIIA €Ki KypaMJac MOJENBICH JIe JKOFaphl
HOTH)KE KOpCeTyre apHaJFaH ajjIblH aja OeNTiIeHreH KPUTSPUNIi OpBIHAaMA/TbI.
Y Tocin apachlHIAFbl albIpMAIlIBUIBIKTApFa apHAJIFaH JKYITalFaH bootstrap
CEHIMJIUTIK apaibIKTapbl HOJI KaMTBIIbI, COHABIKTAH KaHIal na O0ip MOAENbIiH
OaCBIMIBIFBI IQJICNICHTEH JKOK. KochIMIITa ce3iMTaNIbIK TalnaaybliHAa 1-Kitace Tex
«eiK» )KoOHe «MaHUMYIIANNT» CaHATTapbIMeH mekrenai. Kaiita okprreuiran SVM
123 TecT xa3zbaceigga macro-F1 = 0,7153 HoTmKeciHe KeTTi, al KEHEHUTIIreH
Oacranke! TanOanapel 6ap SVM con imki xxubiaga 0,7488 kepcerti. emek, Tap
caHarTap OOWMBIHIIA KaiiTa OKBITYIBIH apTHIKIIBUIBIFBI JoJeneHoeni. baramay
Oip FaHa peNakIUsIIBIK JIePEeKKO30CH MICKTENTeH IIKTEeH, YaKbIT OOWBbIHIIA 0oy
JKOHE MOTIHJII Ta3apTy HOTIDKENEpIiH Oacka OachUIbIMIapFa HeMece OacTarKbl
TY)KBIPBIMIApFa JKANMBUIAHYBIH KaMTaMachl3 €TIEH . AJIBIHFaH HOTHXKEIep
IIaFbIH  JIEPEKTEep JKUBIHTBHIKTAPBIHIAFBl JKIKT€Y HOTWIKENEPIH CaKTHIKIICH
TYCIHAIpY KaXeTTiriH Kepceremi. Momenbaepii aiiblH aia Cy3riiey Kypalbl
pETiH/Ie KOJJIaHy TOYeJCi3 CHIPTKBI B IAIIUSHBI )KOHE CapaIIIbIIBIK OaKbLIAY bl
TaJam eTeq.

Tyidin ce3mep: anFaH KaHAIBIKTApbl aHBIKTAY; Me3WH(OpMAaIUs; Ka3ak
T, pecypesl mekTeyni NLP; Tipek BekTopmap omici; Momenbaepii OipiKTipy;
JIEPEKTEP/IiH aFbIll KeTyi
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AHHoTanusi. B pabore cpaBHUBAIOTCSA JIeKCHYeCKas, MOHOA3BIYHAS
Transformer-moienne ¥ 3KCHEpUMEHTANIbHAS MOJETh OOBEAMHEHHUS BEpOAT-
HOCTHBIX OIIEHOK Ha OYMIIEHHBIX Ka3aXCKOS3BIYHBIX 3arojOBKaxX W KPaTKHX
omucanusx Factcheck.kz. [lociie ynanenus sBHbIX (OPMYIUPOBOK BEPAUKTOB U
mabnoHHbIX (ppa3 ucrtounuka 1 265 3anuceid ObUTH XPOHOJIOTHYECKH Pa3/IeliCHbI
Ha 885 oOyuaromux, 190 BammmanuoHHbX u 190 TecToBRIX. OnepannoHaIbHBINA
TTOJIOKUTENBHBIH KJTacC 00BEIMHIET KATETOPUH «II0XKB, «(PEHK», K MAHUTTYITSIIIHS,
«TIOYTIPAB/Ia» U «HEMIPOBEPEHO» H TIOATOMY HE TIPEICTABIISET COO0M OHOPOIHBII
KJIACC IIOJIHOCTHIO BBIMBINUIEHHBIX cooOmenuil. Moaens TF-IDF + Linear SVM
noctunia macro-F1 = 0,6563 npu mmpokom 95%-1om bootstrap-goBepuTeIbHOM
unteppaie [0,5834; 0,7253]. Transformer-mofenb mokasaja cpejiHee 3HAUYCHUC
macro-F1 = 0,6585 (SD = 0,0442) o nsatu random seeds. DkcriepuMeHTaIbHAS
Moxenb score fusion momy4umra 0,6422 (SD = 0,0180) u He BBIMOTHIIIA 3apaHee
YCTaHOBJIEHHBIH KPUTEPUH TPEBOCXOICTBA HaJ OOOMMH KOMIIOHEHTHBIMH
MOJIEJISIMH TI0 cpelHeMy 3HaueHuIo test macro-F1. [lapubie bootstrap-unTepBaist
pa3IUYMil MEXIy TPeMs IMOIXOIaMU BKJIFOYAIH HOJIb, TIOPTOMY CTATHCTHYECKH
MOJITBEPIKJIEHHOE TIPEBOCXOJCTBO KAKOH-IIMOO MOJENN HE YCTaHOBIEHO. B
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JIOTIOJTHUTETFHOM aHAJIH3€e MOJIOKUTEIBHBIN KJIacC ObUT OTPaHUYEH KaTeTOPUSIMU
«detik» u «MmaHumysnusy. [lepeodyuennas SVM mocturia macro-F1 = 0,7153
Ha 123 TECTOBBIX 3alMCSX, TOTJA KaK UCXOIHAs MOJEIb C MIUPOKHM HAO0OPOM
METOK Ha TOH ke ToIBBIOOpKe Mmokaszana 0,7488. CiemoBaTenbHO, TPEUMYIIIECTBO
nepeoOydeHus Ha Oosee y3KoM Habope Kareropuil He moaTBepxkiaeHo. OueHka
OrpaHMYECHA OJHUM PEAAKLUOHHBIM UCTOUHUKOM: XPOHOJOTHUYECKOE Pa3/AeiICHUE
Y OYMCTKA TEKCTa CaMU 10 ce0e HE MOJITBEPIKIAI0T TEPEHOCUMOCTD PE3yIbTaToB Ha
IpyTHe MyOIuKallMOHHBIE HCTOYHUKH HITH HCXO/IHBIC yTBep kK AeHUs. [lomyueHHbIS
pe3yabTaThl  YKa3bIBAIOT Ha HEOOXOAMMOCTH OCTOPOKHOW HWHTEPIIpETAINH
pe3yabTaToB Kiiaccu(UKAaMM Ha MajblX BbIOOpKax. Mcmosib3oBaHuwe Mojenu
B KauecTBE HHCTPYMEHTa MPEIBAPUTEIHLHOTO OTOOpa MarepualioB Tpelyer
HE3aBUCHUMOM BHEIIHEHN BajluJalMU U IKCIIEPTHOTO KOHTPOJIS.

KaroueBrnlie ciaoBa: (elikoBble HOBOCTH; JIe3MH(DOPMAIINS;, Ka3aXCKUH SI3BIK;
MajopecypcHas oO0pabOTKa €CTeCTBEHHOTO SI3bIKa; METOJ| OTIOPHBIX BEKTOPOB;
00beIMHEHUE MOJICIICH; yTeuKa TaHHBIX

Introduction. The digital information environment of Kazakhstan is
multilingual, and public statements are heard in Kazakh, Russian and multi-
linguistic forms. However, research on automatic misinformation has been confined
to high resource languages. This imbalance is important since a translation-based
or English-based system might not capture the morphology, named entities,
pragmatic features or culturally sensitive context of Kazakh. The most recent
research has started to create Kazakh-specific and bilingual resources, however,
evaluation of these resources is still limited by the size of data, misheterogeneity of
labels and learning of editorial and source artifacts instead of claim characteristics
(Telman et al., 2026; Sambetbayeva et al., 2025).

This study is focused on the difference between classification and verification.
A content classifier is only an estimation of patterns that are related to fact check
verdicts from the past, it is not a statement of fact and it is not a substitute for
evidence collection or for people to fact-check. Previous studies have demonstrated
that content alone is not enough, as deceptive claims are able to seemingly be
identical to genuine reports, and that signals from social context, publisher actions,
and propagation are complementary signals (Shu et al., 2017; Shu et al., 2019).
Our narrower aim is to assess the ability of a leakage-controlled text-only model to
classify later Kazakh-language fact-checking instances from the same publisher.

The study documents a cleaning and binary-label construction procedure,
evaluates lexical and monolingual transformer classifiers on a chronological
holdout, and reports variation across five transformer seeds. It also evaluates a
pre-specified score-fusion baseline that fails its primary success criterion. The
contribution is a transparent evaluation protocol and an account of its limitations,
rather than a claim of a superior architecture. A post hoc narrower-label sensitivity
analysis examines how the operational definition of class 1 affects the lexical
baseline.
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Literary review. The literature reviewed for this study can be segmented into
misinformation detection, low-resource language modelling and sparse lexical
classification. Linguistic features, classic machine learning methods, neural text
encoders, social graphs and multimodal information have been investigated to
detect fake news. Early surveys focused on intentional creation of false content
and its subsequent challenges of detection by text alone (Shu et al., 2017). TriFN
integrated relationships between publishers, news and users (Shu et al., 2019).
These findings impel the need to interpret any text-only finding in a cautious
manner; text-only models can be used for triage, but should not be considered
as truth engines. When using low-resource or Kazakh language, the primary
methodological background is transfer learning and language-specific pretraining.
For example, in the case of transformer pretraining, an unsupervised task that
generated contextual representations, these representations were then fine-tuned
to a downstream supervised classification task using a comparatively small
amount of labeled data (Devlin et al., 2019). XLM-R furthered this by scaling
up the multilingual pretraining with 100+ languages and found good cross-
lingual transfer for lower-resource languages (Conneau et al., 2020). Recently,
monolingual LTG-BERT encoders, such as the Kazakh model, were released
by the HPLT project, which may be used as a language-specific starting point
for fine-tuning (HPLT Project, 2024). The papers (Telman et al., 2026) made
a comparison of translation, TF-IDF with logistic regression and XLM-R in
the detection of fake news in the Kazakh language in a directly relevant 2026
study. The results reported in the paper support the importance of direct Kazakh
modeling, as well as the inability of a simple TF-IDF-to-XLM-R comparison to
serve as a new contribution. The present work focuses on the activities of leakage
auditing, temporal generalization, a monolingual Kazakh encoder and a lexical-
semantic fusion architecture. A multi-level Kazakh-Russian annotation framework
further demonstrates that binary labels are an operational approximation and not
an adequate description of misinformation (Sambetbayeva et al., 2025). Sparse
lexical models continue to serve as base models in small data misinformation
detection. Societally, misinformation researchers are driven by data to demonstrate
that misinformation can have a negative impact on public decision-making and
can spread quickly through online networks. Research on fake news during the
2016 U.S. election provides a further motivation for studying misinformation
(Allcott and Gentzkow, 2017). Lazer et al. (2018) thus conceptualize fake news
as a socio-technical challenge that calls for collaboration between computational
technologies and platforms, journalists, and domain experts. For the present
Kazakh-language study, a small sample and a train/test split that does not reflect
deployment time are important evaluation concerns. This is the reason why the
present work adopts chronological evaluation and explicit leakage removal. While
neural architectures have enhanced the ability of text classification systems to
capture contextual representations of textual data, they have also made them more
sensitive to the instability of fine-tuning and hyperparameter selection. Pretraining
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proved useful for downstream language understanding tasks in the cases of BERT
and XLM-R (Devlin et al., 2019; Conneau et al., 2020) and optimization details
can have a significant impact on performance in the case of RoBERTa and recent
fine-tuning studies (Liu et al., 2019; Mosbach et al., 2021). This encourages the
reporting of more than one random seed for small Kazakh corpora, instead of a
single good run. Data augmentation has also been investigated for low-resource
learning (Fadaee et al., 2017). The approach used for misinformation detection,
however, is prone to adding false information to the factual cues or making label-
preserving assumptions that do not hold true for claims. This negative result in this
study is not just due to implementation failure, but empirical warning to augment
fact-checking metadata conservatively.

Last but not least, the case of a classifier if used for triage is one where the
probability calibration is important. The usefulness of a model with similar
macro-F1 may vary based on the level of confidence it provides. Classical
calibration tasks for SVM outputs and supervised probability estimation validate
the use of validation-set calibration, and Brier score reporting (Platt, 1999;
Niculescu-Mizil and Caruana, 2005). The motivation for the hybrid experiment is
this consideration, and the hybrid experiment is conducted using a combination of
lexical and semantic probabilities after they are validated and calibrated.

TF-IDF is competitive in small text-classification tasks as it characterizes
discriminative lexical patterns without estimating millions of parameters for
each task (Salton and Buckley, 1988). The linear SVMs are well suited to high
dimensional sparse features (Cortes and Vapnik, 1995). In addition, character
n-grams can be useful for Kazakh, since they may represent affixes and orthographic
variations and subword regularities without having to employ a full morphological
analyzer.

Materials and methods. Source data. There are 2,007 records of articles
published in the source collection (in Kazakh) that are related to Factcheck.kz. The
records contain title, short lead, date of publication, URL of the article, metadata
for category and author and an editorial verdict, if available. In the present study,
only the text from the titles and leads is taken as a model input. Full fact-check
explanations are not included as they often contain statements or reasons that directly
result in the judgement, which cause major target leakage. Model features are also
not mapped to the author, category, URL and the publication date. Documentary
evidence of the project owner's permission for training and generated derived data
was to be included in the submission version of the project, where applicable. The
dataset filtering and leakage audit results are summarized in Table 1.

Table 1 — Dataset filtering and audit summary

Stage or issue Count
Scraped Kazakh records 2,007
Records with missing editorial verdict 518
WordPress migration placeholders 146
Records after verdict-category filtering 1,397
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Stage or issue Count
Final trainable records after invalid-lead removal 1,265
Class 0: true or mostly-true 279
Class 1: false/fake/manipulation/half-true/unproven 986

Label construction. Editorial verdicts were mapped to an operational binary target.
Class 0 contains true and mostly-true; class 1 contains false, fake, manipulation,
half-true and unproven. Records without usable verdicts and records labelled
technical-error, satire or scam were excluded. Class 1 denotes a heterogeneous set
of adverse or unresolved editorial verdicts, not a uniform class of fabricated claims.
In particular, lack of verification does not establish falsity, and manipulation and
partial truth differ from fabrication. Combining these categories may obscure
distinct linguistic patterns and reduce classification quality, but the present design
does not isolate that causal effect. As a post hoc sensitivity analysis, class 0 was
retained and class 1 was restricted to the source categories fake and manipulation.
The separate false category, half-true and unproven were excluded rather than
reassigned; the original chronological partition membership was preserved.

Leakage control. Explicit verdict terms were discovered in 448 titles and
fact-checking or source boilerplate in hundreds of descriptions in an audit. We
eliminated Kazakh verdict expressions, reference to Factcheck.kz, the entire
factcheck/dakTuex word family and frequently used phrases introducing that a
claim was checked. The placeholder 'Mamepuan umnopmuposan uz WordPress.
Hyoicen pyunoii auo.' appeared 146 times in descriptions - these records were not
included in the training-ready data set. The last cleaned text field includes the
cleaned title and short description. No fact-checking terms were left, no verdict
terms were found, no empty descriptions were found, and no duplicate cleaned
texts were found.

Temporal partition. The records were divided by chronology, such that the oldest
70% were used for training, the next 15% for validation, and the newest 15% for
testing. This protocol mimics deployment, where models are trained on previous
topics and writing patterns, and then are faced with new topics and patterns. The
hyperparameters and thresholds were determined using the validation data, and
the test labels were not used in choosing a model. The chronological split and class
distribution of the dataset are presented in Table 2.

Table 2 — Chronological split and class distribution

Partition Class 0 Class 1 Total
Training 197 688 885
Validation 32 158 190
Test 50 140 190
Total 279 986 1,265

Controlled augmentation. There was an ablation of the train-only robustness
augmentation. For each of the 197 class-0 training, one lowercased variant was
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generated. The 145 variants of the transformed text that were different from their
parent text were the result of the use of telegram-style punctuation and spacing
perturbations. This resulted in 342 artificial instances and 539 class-0 and 688
class-1 instances were added to the training partition. There were no changes to
the validation and test sets. For every synthetic row, an identifier for the parent,
an augmentation method and a synthetic-data flag are stored. No text was found
spanning a partition boundary that was written synthetically.

Experimental design. TF-IDF + Linear SVM (Experiment 1). The lexical
baseline is a baseline model based on word TF-IDF features (unigrams and
bigrams) and character-within-word TF-IDF features (3- to 5-grams). A sublinear
term frequency, and a minimum document frequency of two are shared by both
branches. The word branch is limited to 50,000 features and has a max document
frequency of 0.98; the character branch is limited to 75,000 features. A Linear
SVM trained using equal class weights.

The value of the regularization parameter, C, was chosen among {0.1, 0.5, 1, 2,
5}. The validation macro-F1 was selected to determine decision threshold for each
candidate. The thresholds that were preferred had values around 0 and subsequent
smaller C. The key metric is macro-F1, with other metrics being balanced
accuracy, MCC, ROC-AUC, class-1 PR-AUC, per-class precision/recall/F1, and
the confusion matrix. The 95% macro-F1 confidence interval was estimated using
10000 bootstrap samples. Original and augmented variants were compared on the
same test examples using paired bootstrap resampling. The same random seed (42)
and scikit-learn (Pedregosa et al., 2011) were used for all runs.

For the revised comparison, paired bootstrap intervals were also computed for
differences between SVM macro-F1 and mean transformer or fusion macro-F1.
Each of 10,000 item resamples used the same test indices for all models, and seed-
specific macro-F1 values were averaged within each resample. These percentile
95% intervals condition on the five trained seeds and do not represent the full
uncertainty of retraining on new datasets. A single-model confidence interval, or
overlap between such intervals, is not by itself a test of a paired model difference.

Experiment 2. Monolingual Kazakh transformer. We fine-tuned the Kazakh
LTG-BERT encoder HPLT/hplt bert base kk (HPLT Project, 2024) using only
clean text. Maximum sequence length was 256, with AdamW optimization, weight
decay 0.01, warmup ratio 0.1, mixed precision and an effective batch size of 8 (4
examples per device and two gradient accumulation steps). The learning rate was
selected from {le-5, 2e-5, 3e-5} using seed-42 validation macro-F1; 2e-5 was
selected. Training used class-weighted loss and early stopping with patience of
two epochs. The selected setting was evaluated on original and augmented training
data with seeds {13, 21, 42, 87, 101}. The stopping epoch and decision threshold
for each seed were chosen using validation macro-F1 only. Reported means and
standard deviations describe variation across these five runs, not uncertainty from
sampling new test records.

Experiment 3. Experimental score-fusion baseline. The fusion combines Platt-
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calibrated SVM probabilities with transformer class-1 probabilities: p_hybrid =
alpha p_transformer + (1 - alpha) p_svm. It is a baseline combination of existing
models, not an established superior detector. The SVM calibrator was fitted to
validation decision scores and validation labels; test labels were not used. The
same validation set was reused for calibration and fusion selection, which can
increase selection optimism. The original-data transformer branch was retained
because its mean validation macro-F1 (0.6507) exceeded that of the augmented
branch (0.6422). For each seed, alpha was chosen from {0.0, 0.1, ..., 1.0}, and
the decision threshold was selected using validation macro-F1. Both were fixed
before test evaluation. Comparisons included SVM only, transformer only, equal
fusion and validation-selected fusion. Success was defined in advance as mean
test macro-F1 exceeding both the SVM and transformer components; secondary
metrics do not replace this criterion.

Results. Hyperparameter selection. For the original training data, C = 0.1 and
threshold = 0.2571041 achieved the highest validation macro-F1 (0.6470). Larger
C values reduced validation macro-F1. For the augmented training data, C = 0.1
and threshold = 0.3920509 were selected, with validation macro-F1 = 0.6193.
Thus, augmentation had already failed to improve the selection metric before test
evaluation. The performance of all three experiments on the chronological test set
is reported in Table 3.

Table 3 — Model performance on the chronological test set

Model and training Accuracy Balanced acc. Macro-F1 MCC ROC-AUC
SVM (original) 0.6895 0.6993 0.6563 0.3549 0.7580
SVM (augmented) 0.6474 0.6836 0.6244 0.3234  0.7590
Kazakh transformer 0.6958  0.6959 0.6585+0.0442 03570 0.7691
(original; mean)

Score fusion (mean) 0.6632 0.7071 0.6422+0.0180 0.3650 0.7753
Kazakh transformer 0.6737 0.6796 0.6392+0.0453 0.3234 0.7558

(augmented; mean)

Temporal test macro-F1 by model

Bars show mean performance; error bars show +1 SD across five transformer seeds

Macro-F1

0.656

Transformer Transformer Equal fusion Selected hybrid
+ augmentation

Figure 1 — Macro-F1 on the chronological test set. Error bars show one standard deviation
across five trained seeds, not test-sampling confidence intervals. The deterministic SVM also has
sampling uncertainty: its 95% bootstrap interval is [0.5834, 0.7253].
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Per-class behavior and uncertainty. The original-data SVM correctly classified
36 of 50 class-0 records and 95 of 140 class-1 records. Class-0 precision, recall
and F1 were 0.4444, 0.7200 and 0.5496; class-1 values were 0.8716, 0.6786 and
0.7631. The 95% macro-F1 bootstrap interval was [0.5834, 0.7253], a width of
0.1419. With only 190 test records, including 50 in class 0, point estimates have
substantial uncertainty. The transformer—SVM mean macro-F1 difference was
0.0022, with paired 95% interval [-0.0482, 0.0536]. The corresponding intervals
were [-0.0537, 0.0268] for fusion minus SVM and [-0.0513, 0.0191] for fusion
minus transformer. All include zero, so the observed macro-F1 ranking does not
establish superiority among these approaches. This is absence of clear evidence
for a difference, not proof of equivalence. Figure 1 shows the point estimates and
seed variability; Table 4 reports the SVM confusion matrix.

Table 4 — Confusion matrix for the selected original-data SVM

Actual / predicted Class 0 Class 1
Class 0 36 14
Class 1 45 95

Augmentation ablation. The simple robustness augmentation did not lead to an
improved SVM. The macro-F1 value was found to have dropped by about 0.0321.
The paired bootstrap 95% interval for augmented minus original macro-F1 was
(-0.0685, 0.0031) and the estimated probability that augmentation was better was
0.0366. The difference may not be considered to be definitely significant since
the interval does include zero, but the evidence seen does favor the original data
baseline. The majority of lowercase examples for a TF-IDF pipeline that is set to
lowercase the examples is pretty much redundant, and they will have the general
effect of oversampling the minority examples, but not representatively enriching
them. The confusion matrix for the selected original-data SVM model is shown
in Table 4.

Kazakh transformer results. The learning-rate search selected 2e-5: validation
macro-F1 was 0.6315 for 1e-5, 0.6699 for 2e-5, and 0.6506 for 3e-5. With original
training data, test macro-F1 values for seeds 13, 21, 42, 87, and 101 were 0.6245,
0.6927, 0.5989, 0.6977, and 0.6787, respectively. The mean was 0.6585 (SD =
0.0442), with mean balanced accuracy 0.6959, MCC 0.3570, ROC-AUC 0.7691,
and class-1 PR-AUC 0.9022. Mean class-0 recall was 0.6960. The mean gain
of 0.0022 over SVM is small relative to both seed variability and test-sampling
uncertainty. The paired interval reported above does not establish transformer
superiority.

The same five-seed protocol with augmented training produced mean macro-F1
=0.6392 (SD = 0.0453), balanced accuracy = 0.6796, MCC = 0.3234, and ROC-
AUC = 0.7558. The variation of transformer macro-F1 scores across different
random seeds is presented in Figure 2. Neither model family showed a higher
mean test macro-F1 with this augmentation; these point estimates do not establish
that augmentation is generally harmful.
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Transformer sensitivity to random seed

Original and augmented training on the same untouched chronological test set

13 21 42 87 101

Random seed

Figure 2 — Transformer macro-F1 by random seed for original and augmented training data

Score-fusion results. Validation-selected alpha values were 0.2, 0.5, 0.3, 0.3 and
0.3 for seeds 13, 21, 42, 87 and 101. The fusion baseline achieved mean macro-F1
=0.6422 (SD =0.0180), below SVM (0.6563) and the transformer mean (0.6585).
It therefore failed the pre-specified success criterion. Mean balanced accuracy
was 0.7071, MCC 0.3650, ROC-AUC 0.7753 and Brier score 0.1605. These
secondary point estimates are descriptive and do not establish a general advantage
or overturn the primary negative finding. Mean class-0 recall increased to 0.8000
while class-1 recall fell to 0.6143, indicating a change in the error trade-off. Equal
fusion achieved mean macro-F1 = 0.6319. The paired macro-F1 intervals include
zero for comparisons with both components.

Narrower-label sensitivity analysis. Restricting class 1 to fake and manipulation
retained 693 records: 449 training (197 class 0, 252 class 1), 121 validation
(32, 89) and 123 test (50, 73). A new TF-IDF vocabulary and SVM were fitted
only on the retained training records, using the same feature settings and C grid
as Experiment 1. The retained validation set selected C = 0.1 and threshold =
0.1981114 (validation macro-F1 = 0.7705). On the retained chronological test set,
macro-F1 was 0.7153, with 95% bootstrap interval [0.6315, 0.7923], balanced
accuracy 0.7167 and ROC-AUC 0.8126. The confusion matrix was [[34, 16], [18,
55]] in class order [0, 1]. For comparison, the original broad-label SVM, with
its original predictions and threshold unchanged, achieved macro-F1 = 0.7488
(95% interval [0.6674, 0.8225]) on exactly these 123 records. Thus the higher
score relative to 0.6563 on all 190 records cannot be attributed to narrower-label
training: the evaluated population and class proportions also changed. This post
hoc baseline analysis does not prove that label pooling caused lower performance.
Transformer and fusion models were not retrained on the narrow definition, and
the original primary results remain unchanged.
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Class-recall trade-off

The hybrid raises minority class-0 recall while reducing class-1 recall

| Class 0 | Class 1

Recall

0.696 0.696

SVM Transformer Selected hybrid

Figure 3 — Mean class recall for the component models and validation-selected hybrid

Discussion. The models show a limited association between cleaned text and
editorial verdicts within Factcheck.kz. The broad SVM confidence interval and the
paired intervals spanning zero prevent a firm ranking of the lexical, transformer
and fusion approaches by macro-F1. Five seeds reveal training variability but do
not enlarge the 190-record test set. The secondary ranking and calibration metrics
are descriptive; their numerical differences should not be presented as established
superiority. These results concern later titles and leads from the same editorial
source, not independent truth verification or transfer to other publishers.

The operational label mapping is an additional source of uncertainty.
Fabrication, manipulation, partial truth and unresolved verification are different
tasks, and combining them may dilute learnable patterns. The narrower-label
analysis makes this dependency visible but changes both training size and the
evaluated population; it cannot isolate the effect of semantic heterogeneity.
Moreover, a text-only model lacks the external evidence needed to verify new
numerical or time-sensitive claims. Any future triage application should expose
uncertainty and support evidence retrieval and human review.

Augmentation and score fusion are reported as negative primary results. Surface
perturbations did not increase mean test macro-F1, and fusion did not meet its pre-
specified criterion. Its higher class-0 recall came with lower class-1 recall. The
study therefore treats fusion as an experimental baseline rather than a validated
new detection method. Further model changes should be selected on development
data and evaluated with uncertainty estimates on an independent holdout.

Limitations and ethical considerations. The most important external-validity
limitation is the single source, Factcheck.kz. Titles and leads reflect its editorial
selection, summarization, vocabulary and topic preferences rather than necessarily
reproducing original claims verbatim. Removing explicit verdicts and boilerplate
cannot remove all these cues. Chronological separation tests transfer across time
within this source; it does not test transfer across publishers. No independent
second-source evaluation of the present models is reported, so source-independent
generalization remains unestablished. A suitable external test should contain both
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target classes within an independent source, use compatible verdict definitions and
input construction, and exclude duplicate claims or events shared with development
data. Models, calibration and thresholds must remain fixed during that evaluation.
Further limitations include the heterogeneous binary target, the small minority
class, reuse of validation data for calibration and model selection, and the absence
of images, propagation information or retrieved evidence. Editorial verdicts are
not annotations of deceptive intent.

The automated output can be problematic if it is used to make definitive
statements that may result in damage to a person's reputation. Deployment
should raise uncertainty, should contain evidence links, should be open to human
inspection and should have a 'not enough information' outcome. Only the verified
permission and copyright of the data and derived artefacts should be shared. For
a reproducibility release, IDs, URLSs, cleaning scripts, split definitions, aggregate
results and prediction files should be preferred, as long as redistribution of text is
explicitly allowed.

Additional analyses and future work. The narrower-label experiment is a post
hoc sensitivity analysis prompted by review, not a pre-specified confirmatory
result. The next priorities are an independently annotated, source-balanced
external holdout and replication of the narrower definition for transformer and
fusion models. Raw versus cleaned input, random versus chronological splitting,
and structured manual review of errors would help distinguish leakage, temporal
shift and label ambiguity. These analyses should be reported separately from the
original primary comparison.

Future deployment research should evaluate evidence retrieval, calibrated
abstention and multilingual routing on separately validated data. The present
experiment does not establish performance for a bilingual Kazakh—Russian
Telegram system. More elaborate augmentation or ensembling requires evidence
of benefit on independent, untouched evaluation data, with model-selection
decisions separated from final testing.

Conclusion. This study provides a chronological comparison of text classifiers
on cleaned Kazakh-language Factcheck kz metadata. The SVM macro-F1 was
0.6563, with a wide 95% interval [0.5834, 0.7253]; the transformer mean was
0.6585 across five seeds. Paired bootstrap comparisons do not establish macro-F1
superiority among SVM, transformer and score fusion. The experimental fusion
baseline failed its pre-specified primary criterion and is retained as a negative
result. Restricting class 1 to fake and manipulation produced retrained SVM
macro-F1 = 0.7153 on 123 records, but the original SVM scored 0.7488 on that
same subset, so a benefit from narrower-label retraining is not demonstrated. The
main contribution is transparent reporting of evaluation uncertainty and label
sensitivity. Independent second-source validation is still required before claiming
transfer beyond Factcheck.kz or suitability for operational triage.
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Data and Code Availability

The project retains the cleaning and split scripts, augmentation pipeline, model
runners, validation and test predictions, hybrid grids and machine-readable metric
reports. The revision additionally retains the narrower-label analysis script, test
predictions, dataset checksum and paired-bootstrap results. No public repository
or DOI is specified for this manuscript. Redistribution of source texts and derived
artefacts is subject to the applicable permissions.
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