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Abstract

We propose a taxonomy-guided approach to
semantic alignment that assigns lexicographic
senses to an onomasiological taxonomy derived
from the Hallig—Wartburg/Post system. Us-
ing an LLM under strict taxonomic constraints,
short and heterogeneous meaning descriptions
are assigned to a common conceptual space.
Evaluation against expert annotation shows that
run-to-run model agreement (x = 0.73) closely
matches human agreement (x = 0.74), with ro-
bustness at coarse taxonomic levels and pre-
dictable degradation at finer granularity. A
qualitative network analysis demonstrates the
resulting potential for cross-dictionary explo-
ration of dialectal variation in semantics.

1 Introduction

Dialect dictionaries are a central resource for study-
ing language variation and cultural knowledge (Re-
ichmann, 2022), yet they remain notoriously diffi-
cult to compare or interlink. The core obstacle is
not a lack of data but a lack of semantic interoper-
ability: dialect dictionaries are typically organized
semasiologically (i.e., by form), follow heteroge-
neous editorial conventions despite shared method-
ological foundations, and encode meaning in non-
parallel ways. As a result, identical or closely re-
lated concepts are often realized through different
expressions and scattered across isolated resources.
This fragmentation severely constrains systematic
cross-dictionary research on lexical variation.

An onomasiological perspective offers a funda-
mental alternative. Instead of starting from forms,
it starts from meanings and groups words by the
concepts they express. In German dialect lexicog-
raphy, this perspective is well established through
semantic taxonomies such as the Hallig-Wartburg
system (HW; Hallig and von Wartburg, 1963) and
its dialect-lexicographic adaptations. The HW tax-
onomy provides a conceptual framework that is in-
dependent of regional lexical realization and can, in
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principle (see Tittel et al., 2020), support concept-
based access and comparison across dictionaries.
In practice, however, onomasiological access is
hard to apply consistently across resources: manual
assignment is labor-intensive, semiautomatic meth-
ods struggle with sparse glosses, and fully auto-
matic sense alignment techniques typically presup-
pose structurally homogeneous resources, richer
definitions, or parallel sense inventories (Klee,
2024, Bieberstedt et al., 2024).

Large language models (LLMs) provide a quali-
tatively different option. Their ability to interpret
underspecified meaning descriptions, integrate het-
erogeneous contextual cues, and follow explicit
categorical constraints makes them promising can-
didates for taxonomy-bound semantic classification
in dialect lexicography.' At the same time, deploy-
ing LLMs for this task raises a critical method-
ological question: can an LLM assign sense-levels
to an onomasiological taxonomy reproducibly and
lexicographically appropriately across divergent
dictionaries, or do stochasticity and ambiguity un-
dermine semantic coherence?

This paper addresses this question by treating
taxonomy-bound classification as a practical route
to sense-level assignment. We operationalize the
HW taxonomy, as adapted for dialect lexicography
by Post (1998), and employ it as an explicit con-
ceptual framework. In its extended and partially
restructured form (Post, 2026), Post’s system of
semantic categories serves as a controlled classifi-
catory backbone, to which individual sense-levels
are systematically assigned.

Empirically, we investigate the Hessen-
Nassauisches Worterbuch (HNWbD) as a represen-

'In this paper, meaning description denotes meaning-
related statements as they occur in dictionary texts. Method-
ologically, these statements are treated as sense-levels, that is,
as levels of meaning differentiation within dictionary entries
and used as operational units of analysis. Semantic cate-
gories are conceived as analytical classes used for taxonomic
abstraction across individual meaning descriptions.
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tative and methodologically challenging dialect
dictionary. We implement a reproducible process-
ing pipeline that derives a fine-grained sense-level
representation from dictionary encodings and
performs LLM-based classification under strict
taxonomic constraints. The approach is evaluated
through expert-in-the-loop validation and repeated
classification runs to quantify both agreement with
expert judgments and run-to-run stability.

The paper thus makes three contributions: (i)
we propose a taxonomy-guided method for sense-
level alignment across dialect dictionaries; (ii) we
provide an empirical evaluation of reproducibility
via expert annotation and repeated runs; (iii) we
illustrate, as a proof of concept, how sense-level
assignments derived from the HNWb can be linked
to corresponding categories in three other dialect
dictionaries from major German dialect regions,
laying the foundations for a systematic evaluation
of cross-dictionary alignment in future work.

In doing so, we address three interrelated re-
search questions:

RQ1: To what extent can LLLM-based classifica-
tion reliably and reproducibly assign sense-level
entries from a single, structurally heterogeneous
dialect dictionary to categories of the extended Post
taxonomy?

RQ2: To what extent do LLM-generated assign-
ments for the HNWb align with expert judgments
under a defined evaluation scheme, and where do
systematic deviations occur within the taxonomy?

RQ3: To what extent can a taxonomy-based,
sense-level representation of the HNWbD be used to
link its senses to corresponding categories in other
dialect dictionaries?

Beyond dialect lexicography, the proposed ap-
proach is, for example, applicable to domain-
specific ontologies characterized by sparse and het-
erogeneous sense descriptions (e.g., historical, ter-
minological, low resources languages).

2 Background

2.1 Semantic Interoperability in Dialect
Lexicography

Prior research on sense alignment has proposed a
variety of methods operating on both the expres-
sion and the content level (Wiegand and Gouws,
2014). Statistical measures used in information
retrieval to assess the relevance of terms in docu-
ments within a document collection like TF-IDF
(Term Frequency-Inverse Document Frequency)

have been applied successfully to longer textual
units (Lane and Dyshel, 2025). In lexicography-
driven studies, information retrieval is producing
particularly robust results for Realia, such as fruit
or agricultural products (Burch and Rapp, 2007),
but is ill-suited to short or fragmentary definitions.
Content-based approaches have explored the com-
parison of conceptual information extracted from
definitions, for example, through the use of hy-
perlemma lists (Fournier, 2003, 160—167). Sense-
alignment work between GermaNet and DWDS
has shown that parallel senses provide external ev-
idence for the validity of sense distinctions and
allow mutual enrichment of resources, whereas
non-parallel cases point to entries in need of re-
consideration (Henrich et al., 2014). Distributional
methods relying on semantic proximity in vector
spaces (Mikolov et al., 2013) offer another per-
spective, but they presuppose relatively balanced
definitions and encounter difficulties when applied
to dialectal or historical vocabulary.

More recently, cross-resource sense alignment
has been framed as a supervised classification task
over sense pairs, achieving improved performance
through the combination of handcrafted features
and representation learning (Ahmadi and McCrae,
2021). In a comparative case study of monolingual
sense alignment, Salgado et al. (2020) highlight
substantial challenges arising from inconsistent lex-
icographic criteria, heterogeneous sense invento-
ries, and divergent wording practices in glosses.
While their work demonstrates the practical value
of sense alignment for semantic web publication
and NLP applications, it also underscores that align-
ment quality is fundamentally constrained by the
degree of semantic explicitness and structural com-
parability provided by the source dictionaries.

When applied to dialect lexicography, how-
ever, the assumptions underlying these approaches
quickly reach their limits. Because many of these
dictionaries are historical resources with inconsis-
tent or minimal markup, the semantic cues they
contain are not machine-readable. Even where tech-
nical aggregation infrastructures exist, such as in
dictionary networks (e.g., www.woerterbuchnetz.
de), the underlying semantic information remains
incompatible (Klee, 2024). Interoperability at the
level of individual lexicographic meaning descrip-
tions, which is necessary for computational reuse
in studies on language variation and change (Gar-
rido Garcia, 2021), lexicographic integration, or
NLP applications, has therefore not kept pace with
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the availability of digitized materials. This gap
indicates that sense-level interoperability requires
methods that can operate on sparse, heterogeneous
definitions while remaining constrained by an ex-
plicit conceptual framework.

2.2 Semantic Taxonomy

Semantic taxonomies offer a potential remedy. Al-
though originally developed within Romance stud-
ies, HW is a language-independent, onomasiolog-
ical system designed to structure lexical meaning
independently of lexical form. It functions as a con-
trolled, hierarchical ontology and has been widely
applied in historical lexicography and lexicolog-
ical studies of Middle High German as well as
medieval and early modern (up to the 16th century)
French, Italian, Spanish, Gascon, and Occitan (cf.
Tittel et al., 2020). It organizes concepts within
a small number of highly abstract domains and a
deeply articulated hierarchy whose ordering prin-
ciple is intrinsic to the system (see Tittel et al.,
2020 for a computational account). Concepts are
positioned through their relations within this archi-
tecture rather than through assignment to mutually
exclusive semantic fields.

Take the conceptual field nature as an example.
In HW, the relevant concepts are embedded, for
example, within the domain A. The universe and
further structured along the path 1. The sky and
the atmosphere — a) The sky and celestial bodies,
where elements such as Nature, Wind, and related
phenomena appear as coordinated concepts within
a system-internal hierarchy (original in French).
Post’s (2026) adaptation reorganizes this material
for dialect lexicography. While largely preserving
the conceptual inventory, Post restructures HW’s
hierarchical pathways into explicitly named and nu-
merically indexed domains, for example, by differ-
entiating nature into categories such as Inanimate
Nature (Figure 1).

This restructuring transforms the HW system
into an taxonomy designed for consistent lexico-
graphic assignment. Post’s (1998) modification
is widely used in dialect dictionaries (e.g., Bickel,
2013; Breuer and Stockle, 2023; Schwarz, 2022).2

By contrast, WordNet-style taxonomies are pri-
marily synset-based and lexeme-driven, having
been developed for contemporary English. Al-
though they exhibit a hierarchical structure, their

’The version used in this paper follows the augmented tax-

onomy employed in the Frinkisches Worterbuch (https://
wbf.badw.de/wbf-digital/zur-dokumentation.html).

/
Nature 2500 Seasons
\

Figure 1: Extract from Post’s (2026) modification of the
HW taxonomy

organization is induced from the lexical inventory
of a specific synchronic language stage. As a re-
sult, they are less suitable for lexical-semantic map-
ping in historical lexica or terminological resources,
where conceptual structures may not align neatly
with modern lexical units or where semantic re-
lations diverge diachronically (see Trotter et al.,
2016). The practical challenges of applying Word-
Net to historical lexical resources have received
only limited attention in the literature (cf. Tit-
tel, 2025). This structural limitation points to a
fundamental difference: as a concept-driven and
language-independent ontology, HW does not pre-
suppose a particular synchronic lexicalization and
therefore provides a more stable framework for
diachronic and cross-linguistic mapping.

However, its computational application has re-
mained experimental, for example, asking to what
extent LLMs could effectively support the editorial
process in a dictionary project (Raaf and Rohrer,
25.09.2025). Whether such a taxonomy can sup-
port automated large-scale alignment across dictio-
naries remains an open question.

3 Material and Methods
3.1 Dialect Data

This study takes the Hessen—Nassauisches Worter-
buch (HNWbD) as its primary empirical object.
While large-scale German dialect dictionaries are
broadly comparable in their micro- and macrostruc-
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tural design (Lameli, 2021), they differ substan-
tially from one another in editorial practice, tem-
poral depth, and lexical coverage (Moulin, 2010;
Lenz and Stockle, 2020), limiting systematic cross-
dictionary comparison. Focusing on the HNWb
as a single case allows us to investigate taxonomy-
based sense-level assignment under realistic lexico-
graphic conditions. However, in order to illustrate
the extensibility of the resulting sense-level repre-
sentation, three additional dialect dictionaries are
considered in a secondary role: the Mecklenburgis-
ches Worterbuch (MWD), the Pfilzisches Worter-
buch (PfWb), and the Schweizerisches Idiotikon
(Schwld). Together, these resources cover major
dialect regions from Low German (MWb) over
Central German (HNWb, PfWb) to Upper German
(Schwld) (Table 2).

The empirical analysis is restricted to the alpha-
betic range N, which is uniformly accessible across
all four resources. While this restriction is moti-
vated by data availability, it also offers methodolog-
ical advantages: N spans a wide range of seman-
tic domains (e.g., natural phenomena, temporal
expressions, abstract operators), comprises both
high-frequency function words and low-frequency
content words, and exhibits substantial editorial
heterogeneity across dictionaries. Furthermore, un-
like other initial consonants, it does not exhibit
onset variation (e.g., <f> vs. <v>, <t> vs <d>) and
therefore provides a stable baseline for comparison.
These properties make it a suitable test case for
taxonomy-bound sense-level assignment.

Within the N range, the dictionaries differ consid-
erably in size and microstructural granularity. The
HNWD comprises 981 articles with 1,163 sense-
levels. For the three additional dictionaries, the cor-
responding numbers are: MWb: 1492/1735; PfWb:
1502/1887; Schwld 3591/2982. Dictionary en-
tries or single sense-levels lacking usable glosses—
predominantly in Schwld—were excluded from the
assignment.

3.2 Workflow

The methodological framework follows an onoma-
siological approach that aligns dictionary entries
via the concepts they express. The HW taxonomy
as extended by Post (2026) serves as a controlled
conceptual foundation. Each sense-level is mapped
to a four-digit taxonomy code, positioning it within
a hierarchical domain and thereby enabling nested
evaluation across different levels of conceptual
granularity (e.g., code 2000 “Inanimate Nature”,

extended by 2200 “Precipitation and Weather”; see
Figure 1). The definition of sense-levels is based
on the Standard German definitions provided in
the dictionaries, rather than on dialectal keywords.
Examples of dialectal usage, which typically take
the form of multiword expressions, were explicitly
excluded from the analysis because they often refer
to multiple lexical items.

The LLM classification follows a detailed work-
flow (Figure 2) outlined in the following sections.

Preprocessing The HNWb entries were brought
to a uniform level of annotation with regard to
meaning specification using lightweight markers in-
spired by TUSTEP conventions (e.g., #marker +
... #marker—). The resulting information was
stored in a JSON schema that explicitly separates
(a) lexical form, (b) grammatical metadata, (c)
sense-levels, and (d) auxiliary gloss material (e.g.,
Latin equivalents). This schema accommodates
heterogeneous metadata while enabling systematic
extraction of sense-levels, batch processing, and
reproducible interaction with the LLM-based clas-
sification workflow. Structural inconsistencies and
reference entries were resolved manually according
to pre-defined annotation rules. The same prepro-
cessing framework was subsequently applied to the
additional dialect dictionaries used for illustrative
cross-dictionary linking, ensuring structural com-
patibility at the sense-level.

Prompt Engineering Semantic classification
was performed using the OpenAl model GPT-
5, accessed via the KISSKI interface.> We em-
ployed an in-context learning prompt (Figure 10)
comprising five carefully selected few-shot ex-
amples. These examples were designed to en-
force strict taxonomic constraints while minimizing
over-interpretation of dialectal form variation (e.g.,
phonological and morphological variation). Dictio-
nary entries were processed in batches of approxi-
mately 8,000-9,000 tokens. Using this procedure,
all entries in the alphabetic range N of the HNWb
were distributed across 14 subsets, each containing
all information required for classification.

3AI Service Centre for Sensitive and Critical Infrastruc-
ture; see https://kisski.gwdg.de for details. The portal
provides a simplified API interface. Any associated costs
were billed directly through the University of Marburg, which
was essential given the absence of dedicated project funding.
Model outputs were generated using default sampling parame-
ters (temperature = 0.5, top-p = 0.5, no frequency or presence
penalty). This configuration corresponds to the KISSKI de-
fault and is reported to OpenAl.
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Figure 2: Workflow for LLM sense-level alignment.

Entries that did not contain semantic information
and merely referred to other entries—either within
the same batch or outside the N range—were labeled
as “out of index” and excluded from further evalu-
ation. Since such entries point to other lemmas via
explicit cross-references, assigning their meanings
constitutes a straightforward rule-based task. In ad-
dition, almost all categorizations of these reference
entries produced by the LLM were correct.

To ensure consistent and context-aware clas-
sification, each batch—comprising the lemma en-
try, variants, grammatical information, and sense-
levels—was paired with a comprehensive context
file. This file included abbreviation lists, edito-
rial metadata, dialect background information, and
the full extended Post taxonomy (approximately
10,700 tokens™).

Classification The automated semantic classifi-
cation was conducted in three stages.

Stage 1 (primary assignment): The LLM-based
classifier was first applied to the HNWb in order to
generate taxonomy-based sense-level assignments
under controlled prompt settings (1st run). The
classification was carried out in multiple iterative
calls, with a practical upper limit of approx. 20,000
tokens per call.

Stage 2 (reproducibility assessment). To assess
run-to-run reliability, the HNWb was classified a
second time under identical prompt settings and
experimental conditions (2nd run). This 2nd run
served to quantify the stability and reproducibility
of the automated sense-level assignment. The re-
sults of the two runs were evaluated on the basis of
expert-validated sense-level assignments.

Stage 3 (illustrative extension). In a final step
(3rd run), the same classification procedure was ap-

*Tokenization as determined by the tiktoken 0.12.0
Python library.

plied to two additional dialect dictionaries (MWDb,
Schwld). These assignments were not subjected to
the same reproducibility or expert-based evaluation
but served to demonstrate how sense-level repre-
sentations derived for the HNWbD can be linked to,
a broader dialect-lexicographic context. Addition-
ally, we used the available sense-level assignments
from the PfWb (see Post, 1998).

Expert Evaluation To assess the quality and re-
liability of the LLM-based semantic classification,
the model-generated sense-level assignments of the
HNWb were evaluated by two expert lexicogra-
phers at two distinct points in the workflow.
Evaluation 1 (quality check for prompt design):
A preliminary quality check was conducted on a
random sample of approx. 100-120 sense-level as-
signments per dictionary (Validation during prompt
engineering in Figure 2). The purpose of this
check was to verify whether the prompt design
and model behavior met the requirements for large-
scale application. Each assignment was manually
inspected and judged dichotomously (correct vs.
incorrect) by the expert lexicographers working
independently. An acceptance threshold of 80%
correct assignments was defined ex ante as the
minimum level required to justify full deployment.
This value was chosen conservatively based on a
pilot evaluation of the random sample and serves as
an operational decision point within the pretesting
phase. If the threshold was not met, the prompt
was revised and the evaluation repeated.
Evaluation 2 (quality check after classification):
A second expert evaluation was carried out after
completion of the 1st run, focusing exclusively on
the 997 assigned sense-level entries of range N in
the HNWb. All assignments were independently
corrected by the same two lexicographers. This
led to two individual classifications which were
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statistically evaluated in terms of reliability. To this
end, a three-level assessment scheme was applied:
(1) Correct, indicating an exact match between the
model-generated and expert-assigned category; (2)
Almost correct, indicating assignment to a semanti-
cally adjacent node within the correct higher-level
category; and (3) False, covering all remaining
cases. The individual classifications were then
compared and any disagreements were resolved
to arrive at a consensual final assignment. The
finalized expert assignments derived from this eval-
uation subsequently served as the baseline for the
automated evaluation of the 2nd run.

4 Results

4.1 Sense-Level Assignment

Human Baseline To establish a reference point
for the level of agreement achievable under Post’s
semantic taxonomy, inter-rater agreement between
the two expert lexicographers was calculated for
all entries in the HNWb N range. Agreement was
quantified using unweighted Cohen’s &, yielding
a value of k = 0.743. This level reflects the in-
trinsic complexity of the classification task. Post’s
taxonomy is hierarchically structured, and category
boundaries are not always sharply defined. Conse-
quently, variability in expert judgments should be
interpreted as an effect of semantic granularity and
ambiguity rather than as annotator error.

Run-to-run Reliability To assess the internal
consistency of the LLM-based classification, the
two independent classification runs on the HNWb
were compared using identical prompts and exper-
imental conditions. The expert-validated sense-
level assignments served as the reference standard.
Agreement between the 1st and 2nd run was sub-
stantial (x = 0.733), closely approximating the
human baseline. In absolute terms, the propor-
tion of strictly correct assignments decreased from
86.9% (875 cases) in the 1st run to 81.0% (812
cases) in the 2nd run. This difference is statistically
significant (x%(1) = 14.42, p < .001), although
the associated effect size was small (¢ = .08).

Stability Beyond aggregate agreement, the item-
level overlap between the two runs was examined
(Table 1). Of the assignments classified as strictly
correct in the 1st run, 89.40% (776 cases) retained
this status in the 2nd run. By contrast, assignments
classified as almost correct showed lower retention
(60.34%, 35 cases). Incorrect classifications were

retained in 74.64% (53 cases). Across all items,
roughly 25% of sense-level assignments changed
their evaluation level (correct / almost correct /
false) between runs (Figure 3).

Evaluation 1strun 2nd run Overlap

Correct 868 811 776
(89.40%)
Almost 58 68 35
correct (60.34%)
False 71 111 53
(74.64%)

Table 1: Overlap of sense-level alignments between 1st
and 2nd run.

1000

750

Correct

Correct

500

250

Amount of sense-levels

1st Run 2nd Run

Figure 3: Item overlap of sense-level alignments be-
tween 1st and 2nd run.

Taxonomic Granularity Classification accuracy
varies systematically with taxonomic depth. When
evaluated at higher, more abstract levels of Post’s
taxonomy, assignments show higher accuracy and
greater stability. Accuracy decreases as categories
become more fine-grained (Figure 4), with in-
creased variability across repeated runs. Error bars
indicate 95% Wilson confidence intervals for bino-
mial proportions.

4.2 Semantic Inspection

Taxonomy-Sensitive Stability Beyond aggre-
gate agreement scores, run-to-run stability varies
systematically across semantic regions of the tax-
onomy. As shown in Figure 6 and Figure 7,
sense-level entries of the HNWb differ markedly
in their propensity to change categories between
the two runs. Highly referential domains (e.g.,
3000 “Plants and fruits”) show consistently low

128



100% -
20 5

o
S 90%-
2% R
ad =) i -
= O i
SE S B
O3S 80%
G 9
cge

70% A
1st 2nd 3rd 4th

Semantic category level

i1strun -®- 2ndrun

Figure 4: Classification accuracy across hierarchical
semantic levels; error bars indicate 95% Wilson confi-
dence intervals for binomial proportions.

change rates and high proportions of strictly cor-
rect assignments (see Figure 8), whereas, for exam-
ple, abstract or evaluative categories exhibit sub-
stantially higher variability. There are also col-
lective categories that have no semantic relevance
and therefore lead to misclassifications, such as
the high-level category 1000 “Special Words” that,
among others, contain temporal and spatial adverbs
which—semantically—could be attributed to 9500
“Space” or 9600 “Time”.

A further, qualitatively distinct source of misclas-
sification arises in normatively charged areas of the
taxonomy. Meanings referring to human behavior
or personal traits are repeatedly assigned to evalua-
tive categories such as 6116 “improper behaviour”
or 6510 “moral judgment (adjectival)” (Figure 8),
even when no moral judgment is encoded in the
meaning description. Importantly, these missas-
signments are systematic rather than random and
suggest that the model tends to activate evaluative
supercategories when processing human-related se-
mantics. The phenomenon points to an interaction
between the taxonomy’s normative structuring and
the model’s tendency to infer implicit evaluation,
rather than to isolated classification errors.

Semantic Network We further illustrate how
taxonomy-based, sense-level assignment derived
from the HNWb can restructure access to dialect
dictionary data beyond traditional alphabetical
lookup. While the distributional analysis estab-
lishes robustness at the level of aggregated cate-
gories, it does not show how individual sense-level
entries relate to one another within the shared con-
ceptual space. To make this relational structure
visible, we include sense-level assignments from

three additional dialect dictionaries obtained in the
3rd run and project all classified senses into a com-
mon taxonomic space for exploratory purposes.
This space is represented as a semantic network
of cross-dictionary relations. For illustration, we
focus on sense-level entries across all subcategories
under node 2000 “Inanimate Nature” (Figure 9), a
region of the taxonomy that shows comparatively
low volatility across runs (Figure 6). Within this
network, the categories of Post’s taxonomy delin-
eate conceptual regions, within which individual
sense-level entries are positioned as nodes.

Mixed colors within a node indicate cate-
gories with strong cross-dictionary representa-
tion. Take category 2100 “Sky, Celestial Bod-
ies” as an example, where the concept ‘new
moon’ forms a tightly connected semantic neigh-
borhood (Figure 5). Across dictionaries, for-
mally divergent but etymologically related des-
ignations converge within this category. Entries
such as Neumond (hnwb_NO00568), Neu-mond
(pfwb_PNO01033), Niman (mwb_N01074), and
Nii(w)man (schwi_159172) share a common ety-
mon and are thus connected as cognate realizations
of the same basic concept. In addition, synony-
mous expressions based on alternative lexical moti-
vations, such as Neulicht (hnwb_N00565), Nii(w)
(schwi_159114), and Neu-schein (pfwb_PN01081),
are integrated into the same semantic region.

Beyond naming variants, the network also cap-
tures systematically related concepts that extend
the semantic field of new moon. These include
oppositional or contrastive relations, as in Nacht-
helling ‘moonlight’ (pfwb_PN00239), as well
as derivational extensions such as the adjective
nii(w)mdnlich ‘taking place at the time of the new
moon’ (schwi_159173). By bringing together cog-
nate forms, synonyms, and semantically related
derivations from multiple dictionaries within a sin-
gle taxonomic category, the network reveals con-
ceptual relationships that would be difficult to de-
tect systematically through alphabetical access.

The resulting network shows that sense-level en-
tries from the HNWbD consistently co-occur with
semantically corresponding entries from the ad-
ditional dictionaries within the same taxonomic
regions. Formally divergent lexicalizations, in-
cluding cognate forms, synonymous expressions,
and derivationally related senses, cluster in coher-
ent conceptual neighborhoods, indicating that the
taxonomy-based sense-level assignments support
meaningful cross-dictionary linking.
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Figure 5: Semantic network of sense-levels for node 2000 “Inanimate Nature” of the taxonomy following Post
(2026) (extraction of Figure 9); colors according to dictionaries, labels with lemma and ID of sense-levels.

5 Discussion

Reliability Relative to Human Agreement Ad-
dressing RQ1 and RQ2, the results show that
taxonomy-bound LLM classification achieves a
level of reliability comparable to expert annotation.
Human inter-rater agreement (x = 0.743) and run-
to-run model agreement (x = 0.733) fall into a
similar range, indicating that a substantial share of
classification variability reflects genuine semantic
ambiguity rather than model instability (see Art-
stein and Poesio, 2008; Passonneau and Carpenter,
2014). Given the hierarchical structure of Post’s
taxonomy and the often underspecified or context-
dependent nature of meaning descriptions in dialect
dictionaries, perfect agreement cannot be expected.
Convergence between human and model agreement
therefore suggests that the LLM operates within
the bounds of lexicographic interpretative practice,
rather than introducing qualitatively different er-
ror patterns. From this perspective, volatility be-
comes an informative signal: it highlights regions
where the taxonomy enforces discrete choices on
meanings that are inherently perspectival or multi-
dimensional, and thus marks the practical limits of
fine-grained, deterministic classification.

Sources of Instability and Semantic Ambiguity
Item-level analysis reveals that instability is concen-
trated in borderline cases. Assignments classified
as almost correct show lower retention across runs

than strictly correct or incorrect assignments, indi-
cating competition between semantically adjacent
taxonomic categories. Incorrect classifications, by
contrast, tend to remain stable once a decision falls
outside the correct taxonomic region. This asym-
metry suggests that variability is driven by semantic
underspecification rather than random noise.

Overall, approx. 25% of sense-level assignments
change their evaluation-status across runs. Rather
than undermining reliability, this volatility provides
an empirical estimate of the proportion of cases
for which fine-grained taxonomic assignment is
inherently uncertain. This is not solely due to the
classification, but also to the taxonomy, which in
some cases contains vague categories or collective
categories (e.g., 9214 “other”). At the same time,
the comparison of the 1st and the 2nd run reveals
a theoretical upper bound for semantic assignment
accuracy. Although the classifications of the runs
overlap substantially, they differ in 35 strictly cor-
rect assignments (see Tablel). Aggregating all cor-
rect assignments in either run would raise accuracy
to 90.57%. This constitutes a best-case estimate
conditioned on the two runs. Given the probabilis-
tic nature of the classification and the observed
volatility, deterministic aggregation is not feasible
in practice. However, the complementarity across
runs suggests that controlled resampling may in-
crease coverage, an issue left for future work.

Furthermore, the strong dependence of accuracy
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on taxonomic depth highlights a central trade-off:
coarse-grained categories (1st or 2nd level in the
taxonomy) are assigned robustly and reproducibly,
whereas fine-grained distinctions (3rd or 4th level)
show increased variability. This pattern mirrors
human annotation behavior under hierarchical tax-
onomies and indicates that taxonomy-based align-
ment is suited for applications that operate at inter-
mediate or higher levels of abstraction, while finer
distinctions should be interpreted probabilistically.

Qualitative Sense-Level Assignment and Cross-
Dictionary Linking Addressing RQ3, qualita-
tive inspection of taxonomy-based semantic net-
works demonstrates how a sense-level representa-
tion derived from the HNWb can be extended be-
yond alphabetical access and linked to other dialect
dictionaries (see 190 Klosa and Miiller-Spitzer,
2016; Moulin, 2010). Projecting sense-level entries
from multiple resources into a shared taxonomic
space, reveals coherent cross-dictionary clustering
within individual categories. Formally divergent
lexicalizations (Niebaum, 1986)—including cog-
nate forms, synonymous expressions, and deriva-
tional extensions—consistently co-occur within
the same conceptual regions, indicating success-
ful taxonomy-based linking at the sense-level.
Crucially, the graph-based representation ren-
ders explicit conceptual relations that would not
be readily observable through linear, alphabet-
ically organized dictionary access. For exam-
ple, lexical items such as Neulicht ‘new moon’
(hnwb_NO00565; cf. Figure 5), corresponding to
Standard German Neumond—with Neulicht liter-
ally meaning ‘new light’—and Nachthimmel ‘night
sky’ (pfwb_PN00239) would not ordinarily be as-
sociated on the basis of alphabetical ordering or
surface-level semantic similarity. Within the tax-
onomic network, however, their relation becomes
apparent through shared higher-level conceptual
nodes, thereby exposing latent semantic connec-
tions and yielding interpretive added value.
Beyond facilitating cross-dictionary exploration,
this perspective also highlights a structural prop-
erty of parts of dialect lexicography: some di-
alect dictionaries document the differential lexicon
relative to the standard language more systemati-
cally than basic conceptual inventories. Apparent
gaps in basic concepts therefore often reflect ed-
itorial practice rather than conceptual or lexical
absence. Taxonomy-based alignment makes such
asymmetries explicit and enables comparative anal-
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ysis of how semantic domains are lexically popu-
lated across regions. At the same time, recurrent
misclassifications and systematic category overex-
tensions observed in the LLM-based assignments
provide empirical feedback for refining the tax-
onomy itself, identifying nodes that are overly ab-
stract, normatively overloaded, or insufficiently dis-
criminative. In this way, taxonomy-guided sense-
level assignment not only supports linking but also
serves as a diagnostic lens on both lexicographic
practice and the taxonomy.

Scope and Limits of Taxonomy-Based Align-
ment Taxonomy-guided sense-level assignment
does not, by itself, resolve the full problem of se-
mantic mapping. Assigning multiple sense-levels
to the same Post category (e.g., 2100 “Sky, Celes-
tial Bodies”) situates them within a shared concep-
tual space, but it does not entail semantic equiv-
alence at finer levels of differentiation. Within
this framework, the Post taxonomy functions as a
controlled conceptual backbone that constrains the
semantic search space and enables first-order align-
ment across heterogeneous sense descriptions. Fur-
ther differentiation within a category would require
additional analytical layers, such as relation typing
or sub-clustering at the node level. Taxonomy-
based classification should therefore be understood
as a foundational step toward sense-level interop-
erability: it provides a stable, hierarchically orga-
nized structure that conditions—but does not substi-
tute for—more fine-grained semantic analysis. At
the same time, grouping semantically related con-
cepts supports resource-efficient workflows, partic-
ularly important for LL.M-assisted approaches to
identifying semantic relations between dictionary
entries.

6 Conclusion

This paper introduced a reproducible workflow for
taxonomy-based, sense-level assignment using the
HNWbD as a case study. Combining a semantic
taxonomy with LLM-supported classification and
expert evaluation, we show that meaning descrip-
tions are reliably assigned to common semantic
categories, with robust reproducibility across sense-
levels. The resulting representation supports struc-
tured semantic access and enables linking to other
dialect dictionaries, establishing taxonomy-guided
LLM classification as a foundation for sense-level
interoperability in dialect lexicography and related
low-resource NLP settings.



Limitations

Several limitations of the present study should
be acknowledged. First, the empirical evaluation
is restricted to the alphabetic range N, which is
the only segment uniformly available across all
four dictionaries. Although this range spans mul-
tiple semantic domains and provides a meaning-
ful stress test for interoperability, it does not sup-
port claims regarding full-dictionary coverage or
domain-complete semantic analysis. Extending the
approach to additional alphabetic ranges remains a
task for future work.

Second, the proposed approach depends on the
availability and quality of explicit meaning descrip-
tions. Dictionary entries and single sense-levels
lacking usable glosses were excluded from clas-
sification, and deviations from Standard German
in the metalanguage (e.g., mixed dialect—standard
formulations or Latin quotations) required addi-
tional preprocessing. Dictionaries characterized by
minimal, implicit, or highly heterogeneous mean-
ing descriptions may therefore necessitate further
normalization efforts.

Third, classification quality is influenced by
prompt configuration, contextual information, and
the specific LLM version and interface employed.
Although the workflow is reproducible, alterna-
tive model settings or future model updates may
require re-tuning of prompts and contextual param-
eters. Moreover, while expert-in-the-loop valida-
tion ensures high-quality assignments, it introduces
manual effort that may limit scalability in fully au-
tomated scenarios.

Finally, the present study focuses on establishing
methodological feasibility and semantic plausibil-
ity rather than on evaluating downstream applica-
tions. Tasks such as systematic variation of batch
size and order, controlled resampling of sense-level
alignments, and large-scale clustering or similarity
measurement constitute important directions for
future research. While the study covers a wide
range of structurally diverse dialects, its findings
are necessarily limited to variation within Ger-
man. Nonetheless, the proposed methodology is
not language-specific and can, in principle, be ex-
tended to other languages and dialect continua.
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Table 2: Key characteristics of the dialect dictionaries analyzed: Mecklenburgisches Worterbuch (MWDb), Hessen-

Nassauisches Worterbuch (HNWb), Pfilzisches Worterbuch (PfWb) and Schweizerisches Idiotikon (Schwld).
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Figure 9: Semantic network based on the semantic taxonomy following (Post, 2026), showing clustering of sense-

level entries across all subcategories under node 2000 “Inanimate Nature”, with assignments from the 1st, 2nd, and

3rd run merged into a shared conceptual space.
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Role and Goal

* You are a linguistic classification model for historical lexicography.

* Task: Assign exactly one Hallig-Wartburg category (four-digit taxonomy ID) to each input line (an
entry/sense with unique article_id).

* Think silently and return exclusively the required output format.

Context and Resources

* Binding taxonomy: Four-digit ID - Short designation. The taxonomy is authoritative and overrides
external world knowledge. Use only IDs from this list; do not invent IDs.

[...]
Block 1 — Understanding and Preprocessing

* Parse the JSON fields. Use meaning (meaning specification) and translation_german (High German
translation) as primary semantic source.

* Use lemma/lemma variants/grammatik information/ translation_latin(Latin, scientific designation) as
secondary cues; draw morphological conclusions only if the lemma is unambiguously identified as
Standard German. [...]

Block 2 — Feature Extraction - Candidates - Evaluation (incl. Consistency and Ambiguity)

[...]

* Derive suitable taxonomy candidates from the signals: first broad domain, then descend to the
specifically matching leaf node (four-digit ID). Generate 3—5 candidates internally. Prefer more specific
categories over coarser categories.

[...]
Block 3 — Decision and Output

* Select the best-matching specific leaf node (exactly one four-digit ID).
* Output exactly one output line for each entry in the same order. No use of conversation history.

Strict Output Format
* Format per Line: 'article_id":'taxonomie_id'

* taxonomie_id: exactly four digits (0—-9), preserve leading zeros.
* No additional text, no explanations, no blank lines, no sorting, no "unknown".

[...]

Figure 10: Prompt extract used for sense-level alignment.
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