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New age of Al

e Large Language Models (LLMs) create opportunities for

analyzing complex language datasets.
e The Spatially Challenge: how Al processes spatial information

and interprets specialized, non-textual scientific data.



New age of Al

e Dialectology as a Test: Dialect maps offer a complex
multi-layered structure combining linguistic classifications,
geographic distribution, and visual isoglosses.

e The Cognitive Conflict: Interpreting these maps requires
distinguishing between physical landmarks (mountains, rivers)
and abstract, invisible linguistic boundaries.



New age of Al 'B’h

e The Case Study Focus: Evaluating how a multimodal LLM
balances visual geography with academic knowledge when

tracing the primary Bulgarian dialect division (the Yat
isogloss).



New age of Al 'B’h

e RQ1: Do Al-generated interpretations align with
established dialectological classifications?

¢ RQ2: To what extent does physical geography influence
the model’s interpretation of abstract linguistic
boundaries?

e rq3: Speculative linguistic hypotheses



New age of Al 'B’h

® LLM Vulnerabilities: Existing research highlights significant
geographic biases and hallucinations.

® Digital Dialectology: Modern geolinguistics leverages GIS and

digital platforms (like the IBL-BAS Interactive Dialect Map) to
map critical features like the Bulgarian Yat boundary.

® The Research Gap: no many studies examine how Al systems

interpret multi-layered geolinguistic maps.



Experiment with me...
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Experiment with me...
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Open Chat GPT and ask:

Prompt 1: "Analyze the two maps and define the geographical
features such as mountains, rivers, and elevation that
determine the separation of the different dialects.”



Open Chat GPT and ask:

Prompt 2: "Act as an expert in Bulgarian dialectology. Analyze
the Interactive Dialect Map of the Institute for Bulgarian
Language (IBL-BAS) and identify the Yat boundary (the
isogloss of the Yat reflex). Based on this specific map,
describe the trajectory and location of this boundary."



Open Chat GPT and ask:

Prompt 3: “Is it true that Bulgarian dialects in mountain
regions possess a richer system of consonants?”



Let's play



Results 1

bk
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ChatGPT ka3za:

ITo 1BeTe KapTI SICHO Ce BIDKIA, Y€ JHAJEKTHOTO JeleHHe Ha OBJITrapCcKHs e3HK Cce OIpejelNs B
OrpOMHa CTelleH OT reorpadckuTe GapHepH — IUIAHIHIL, MACIHBI, PHJIOBE, PEYHI JIOIIHIIL,
KOTJIOBHHII II HICTOPHYECKII II30IHPAHI 30HIL

ITo-z101Ty e LATOCTeH aHaII3 Ha OCHOBHHTE reorpadcKi (pakTopH, KONTO CTOAT 33l Pa3eIaHeTo
Ha pa3NIIYHITe OBITapCKIl AHANeKTH.

G 1. TONEMUTE NNAHUHU RKATO PAHULUN MERAY OANAJTIEKTU

* Cmapa niasuHa (BG.VKGHbm) — Hall-CIITHaTa paszaeianTeIHa JHHIA

ToBa e r1aBHATa NPHPOIHA GapHepa, oIpeieNdlla IoaAMOTO JIeNeHIe Ha CeBePHOOBATApCKH
H I0KHOOBIrapCcKH IHATEKTH.

IIpa9HHH:

e BIICOK I ABJBI IVTAHIHCKI MacHB (Hax 500 KM);
¢ JICTOPIYECKH CJIabH IIPOXOIII — OrpaHHYeHH KOHTAKTII;
e pa3iYHa THPrOBCKA II aJIMIIHIICTPATHRHA OpHEHTall npe3 BekoBe (JyHaB vs Tpakus).

Pesyarar:
Ha kapTaTa sCHO JIHYII:

e HAa ceBep — rOBOPII KATO BUOUHCKLU, 1OMCKU, DE10CIAMUHCKU, MbPHOBCKU, PYCEHCKU,
00bpyoMHCanCKU,
* Ha IOT — OATKAHCKU, CIMPAHONCAHCKU, POOONCKU, MPAKUNICKU 1 JP.




Results 2
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Results 3

Yes, it can be said that Bulgarian mountain dialects
often possess a richer system of consonant sounds
compared to lowland dialects. This is due to
differences in the historical development of the
language across various geographic regions of
Bulgaria. Reasons for this include:

1. Local

isolation: Many mountain regions in Bulgaria were
historically relatively isolated from one another, which
led to the preservation of archaic features and the
development of specific local characteristics. Isolation
often contributes to linguistic diversity

and the preservation of older linguistic forms;

2. Phonetic characteristics: In some mountain dialects,
a larger number of consonant sounds or more complex
consonant clusters can be

observed. For example, in certain Rhodope dialects,
consonants may be preserved in forms that differ from
the standard lanquaqe.......

:I)» OGRS 2 O KR, Ye &L‘n’z{_\:unc MEODRECKH DOOSKTS 9ECTO IDaaT I‘O-(—D.Y’Tl CRCTSMA 0T
CMTACHE SYIDE B CPABNCION ¢ PANOODOITC DRIeKTE 08 0O TATEM A paiurom
ECTOPIMCEOTO PEINITHC HA CHEA B parmeumTe roorpadesn paboan = Suarape
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CPARNNTCING HCCTHPGINE B RIDELI0T0, KOCTO & 208CT0 20 M0-CIa00 RTUIMHC K3 HOBKTC
STEOIS TEIITHIDE OT PASEINEITE I FAI2Te rpaiese. Jissanmerrs 2 cnosorsas 1
SANBIRANSTS WA DO-CTIPMTE $OFANE N OSOSSHOTH § TRICRETHTS,
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Conclusions

e Model performance relies heavily on prompts; without expert guidance,
visual geography triggers a flawed North—South split instead of the
linguistic East—West boundary.

e Leading questions prompt plausible but unsupported explanations,
proving that both visual features and prompt design distort Al reliability.

e Results are exploratory due to testing a single model (ChatGPT 40), a
single phenomenon (Yat boundary), and a limited prompt pool.



Conclusions

Future Research: Next steps will evaluate open-source LLMs, analyze
multiple dialect datasets, and run repeated trials to measure quantitative
response consistency.

Broader Al Safety Impact: The model's vulnerability to suggestion
shows it can easily generate persuasive, pseudo-scientific
disinformation.

Urban Planning Risks: If Al prioritizes physical geography over
abstract socio-cultural boundaries, automated urban models risk
miscalculating infrastructure and perpetuating biases.



Study Limitations

e Single Model Limitation: Testing relied exclusively on
ChatGPT-4, making results model-specific and
non-generalizable.

e Single Linguistic Phenomenon: The analysis focused solely
on the Yat boundary, omitting other phonological or lexical
features.

e Limited Cartographic Sources: The experiment combined just
one linguistic map with a single topographic reference.



Study Limitations

Qualitative Approach: The exploratory design used a small
prompt pool without standardized quantitative benchmarks.

No Consistency Testing: Data came from limited interactions
without evaluating stability across repeated model runs.

Task Specificity: Findings apply strictly to dialect map
interpretation and cannot generalize to all linguistic reasoning.



Share your results with me...

ruslana.margova@agate-ai.eu

Thank you!


mailto:ruslana.margova@gate-ai.eu

