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Abstract: Open-weight language models are usually less accurate in Kazakh than in
Russian, but a single Kazakh-versus-Russian score cannot tell whether the model struggles with
the language itself or with knowledge about Kazakhstan. We separate the two with a difference-
in-differences design on KazMMLU, a bilingual school-level benchmark. Kazakh History, a
Kazakhstan-specific subject available in both languages, is compared with mathematics, physics
and chemistry, which are Kazakhstan-neutral. We evaluate three sizes of the same open model
family (Qwen2.5-Instruct 1.5B, 3B and 7B) with deterministic multiple-choice scoring. On
universal subjects the gap between Kazakh and Russian stays within about 1.5 percentage points
at every size. On Kazakh History, Kazakh is 13 to 18 points behind Russian, and the gap does
not shrink as the model grows: the extra Kazakh penalty on Kazakhstan content is —12.6, —12.9
and —16.7 points (95% CI excludes zero for all three). Scaling within this family improves
knowledge about Kazakhstan mainly through Russian. We discuss training-data imbalance as
the likely cause and the limits of a single-family, single-subject design.
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1. Introduction

Language models are now used by students in Kazakhstan for homework, exam
preparation and everyday questions, often in a mix of Kazakh and Russian. Models are known
to perform worse in Kazakh than in Russian. What is less clear is where that gap comes from.
A model may be weaker in Kazakh because it handles the language poorly, or because it knows
less about Kazakhstan when the question is asked in Kazakh. The two explanations call for
different fixes, yet a single aggregate score mixes them.

KazMMLU was built to measure exactly this kind of knowledge. It contains 23,000
questions from authentic Kazakhstani educational materials, 10,969 in Kazakh and 12,031 in
Russian, covering STEM, humanities and social sciences [1]. Its authors report that even strong
multilingual models struggle in both languages. Work that uses KazMMLU usually reports a
pooled score. For example, Mussa et al. [2] evaluate eleven open-weight checkpoints and use
the Kazakh portion of KazMMLU (12 subjects, 9,870 questions) as one measure of general
knowledge, reporting Kazakh-only accuracy. Related work on Kazakh and Russian does
separate regional from general content, but for safety rather than accuracy (Qorgau [3]). To our
knowledge, no study has split the Kazakh-versus-Russian accuracy gap by Kazakhstan-specific
versus universal subjects, or asked how that split changes with model size.

We ask: does scaling a small open-weight model close the Kazakh-versus-Russian
accuracy gap equally for universal school subjects and for Kazakhstan-specific ones?

2. Data and Method
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Benchmark. We use the Kazakh and Russian subsets of KazMMLU. The two subsets are
not translations of each other: they have no shared item identifiers and come from different
sources. A raw Kazakh-versus-Russian gap therefore mixes the language effect with a
difference in item difficulty.

Design. To separate the two, we compare two kinds of subjects, each available in both
languages. The Kazakhstan-specific cell is Kazakh History. The universal cell combines
Mathematics, Physics and Chemistry, which do not depend on knowledge about Kazakhstan
and carry the least language load. The quantity of interest is the difference-in-differences:

DiD = (Kazakh — Russian accuracy | Kazakh History) — (Kazakh — Russian accuracy |
universal subjects)

Any item-source difference that is common to all subjects cancels out. What remains is
the additional penalty that Kazakh carries on Kazakhstan content. The subject split and the
analysis were fixed before the results were seen. Geography, Law and World History mix
Kazakhstan-specific and general content and were kept out of the main comparison.

Models. Qwen2.5-Instruct at 1.5B, 3B and 7B parameters [4], 4-bit quantised, run locally.
Using one family at three sizes lets us look at scale while holding the training recipe roughly
constant.

Scoring. We use standard multiple-choice scoring. Each prompt is written in the item's
own language, with three examples from that subset's development split. The model reads the
question once, and the predicted answer is the option letter with the highest probability among
the letters the item actually has. No text is generated and nothing is sampled, so the run is fully
reproducible.

Sample. For each model we score 300 four-option Kazakh History items and 900
universal items (300 per subject) in each language. The main analysis uses four-option items
only, because the two languages differ in their share of four- and five-option items and therefore
in the chance level. Results on all items are reported as a robustness check. Standard errors
follow the binomial formula; the DiD standard error combines the four cells.

Check for answer bias. For each model and language we record the share of answers that
go to the most frequently chosen letter (0.25 means no letter preference).

3. Results
Table 1 — Accuracy on four-option items, by model, subject group and language
Model Kazakh Kazakh Gap Universal DiD (95%
History, History, gap CD)
Kazakh Russian
Qwen2.5- 24.7% 38.7% —14.0 pp —1.4 pp —12.6 pp
1.5B (—21.1to
—4.0)
Qwen2.5- 26.0% 39.3% —-13.3 pp —0.4 pp —-12.9 pp
3B (—21.6 to
—4.2)
Qwen2.5- 29.7% 47.3% —17.7 pp —1.0 pp —16.7 pp
7B (—25.6 to
—7.7)

Three results stand out. First, on universal subjects the language gap is small at every size
(—1.4, —0.4 and —1.0 points). The models read and answer Kazakh school questions about
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mathematics, physics and chemistry about as well as Russian ones. Second, on Kazakh History
the Kazakh penalty is large, 13 to 18 points, and the difference-in-differences is negative and
clearly different from zero for all three models. Third, the penalty does not shrink with scale.
From 1.5B to 7B, Kazakh History accuracy rises by 8.6 points in Russian but only 5.0 points in
Kazakh, so the largest model shows the largest gap.

The pattern holds on all items, four- and five-option together: DiD —10.3 points (z =
—2.71), =9.3 points (z=—2.41) and —16.1 points (z = —4.08).

The answer-bias check shows that the smallest models prefer one letter more often in
Kazakh than in Russian (1.5B: 44% vs 31%; 3B: 35% vs 28%), while the 7B model shows no
difference (30% vs 30%). Part of the small models' Kazakh gap may therefore reflect guessing
behaviour rather than missing knowledge. The 7B result, where this bias disappears, is the
cleanest estimate, and it is also the largest.

4. Discussion

Before running the experiment, we expected Kazakh to fall behind everywhere, in history
and in the exact sciences alike, and expected the gap to narrow as the model grew, since larger
models usually handle rare languages better. Neither expectation held. The gap of about one
point in mathematics, physics and chemistry shows that the models understand questions in
Kazakh reasonably well; the problem is knowledge of Kazakhstan-specific content. And
growing the model did not close that gap: at 7B it was wider than at 1.5B (18 points against 14).

Why would a larger model gain about nine points in Russian on Kazakh History but only
about five in Kazakh? We think the answer lies in the training data. Far more text about the
history of Kazakhstan exists in Russian than in Kazakh in the corpora such models learn from.
A larger model can hold more facts, but it can only remember what it has seen, so in Russian
the extra capacity turns into knowledge, while in Kazakh there is little to remember. Kazakh is
also tokenised less efficiently than Russian, which may further lower quality. We did not
measure the training data or tokenisation directly, so this explanation remains a hypothesis that
fits the results rather than a tested claim.

The practical consequence is concrete. A Kazakhstani student who asks a small open
model about the history of their own country gets a noticeably worse answer in Kazakh than in
Russian, and switching to a bigger model of the same family does not fix it. Making regional
knowledge available in Kazakh, rather than only increasing model size, appears to be what
matters.

5. Limitations

Sample size. Each cell contains about 300 questions, so every accuracy carries an
uncertainty of roughly £2.5 to 3 points. The comparison between a nine-point and a five-point
gain may be partly noise, and the 3B model barely improves over 1.5B in Russian (+0.6 points),
so the growth appears mostly at 7B. The main finding, a 13 to 18 point gap on Kazakh History
against about one point on universal subjects, is well outside this uncertainty. A repeated run or
a larger item sample would sharpen the scale comparison.

One model family. Only Qwen2.5 was tested. Whether the pattern holds for other families
remains open.

One Kazakhstan-specific subject. Kazakh History is the only subject that is clearly about
Kazakhstan; other mixed subjects were excluded from the main contrast.

Non-parallel subsets. The design removes only the item-source difference that is shared
across subjects.

Quantisation. All models were run in 4-bit form, which may lower absolute accuracy.
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Answer bias in the smallest models, described above.

6. Conclusion

In three sizes of the same open model family, the gap between Kazakh and Russian
accuracy is close to zero for universal school subjects but 13 to 18 points for Kazakh History,
and 1t does not close as the model grows. The weakness is not the Kazakh language as such but
knowledge about Kazakhstan expressed in Kazakh. Scaling alone does not solve it.
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