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Abstract
We present ROG, the first manually annotated spoken corpus of Slovenian to integrate morphosyntactic, prosodic,
and interactional layers in a unified framework. Building on the pre-existing Spoken Slovenian Treebank (SST)
and newly available recordings from the GOS 2 reference corpus, the resource combines over 75,000 words (10
hours) of annotated speech. The entire corpus features lemmatization, MULTEXT-East morphosyntax, and Universal
Dependencies annotations, while approximately half includes additional layers for prosodic units, disfluencies,
and dialogue acts. All annotation layers are systematically aligned and cross-referenced, enabling detailed
multi-dimensional analyses of spoken language. We describe the corpus design, annotation workflow, data release,
and baseline modeling results, showcasing the resource’s value for both linguistic analysis and speech-aware NLP
model development. All ROG transcriptions and annotations, along with half of the audio recordings, are freely
available under CC-BY via CLARIN.SI repository: http://hdl.handle.net/11356/2062.

Keywords: spoken corpora, linguistic annotation, morphosyntax, prosody, disfluency, dialogue acts, speech
processsing

1. Introduction

Manually annotated spoken corpora are essential
for both linguistic research and speech technol-
ogy (Ide and Pustejovsky, 2017). They provide
gold-standard data for training and evaluating NLP
systems (Bhat et al., 2023; Pupier et al., 2024; Si
et al., 2023) and a key empirical basis for study-
ing the structure and use of speech (Hinrichs and
Kübler, 2005; Pietrandrea and Delsart, 2019). Con-
sequently, numerous such corpora have been de-
veloped for different languages, communicative
settings and annotation frameworks (e.g., Godfrey
et al., 1992; Lacheret-Dujour et al., 2019; Kåsen
et al., 2022; Hinrichs et al., 2000; MacWhinney,
2014, to name just a few).

For Slovenian, a South Slavic language with
roughly two million speakers, the largest manually
annotated resource to date has been the Spoken
Slovenian Treebank (SST; Dobrovoljc and Nivre,
2016), which provided morphosyntactic annotation
for samples from the reference GOS corpus (Ver-
donik et al., 2013). In parallel, other manually an-
notated corpora have emerged to address com-
plementary dimensions, such as GORDAN (Ver-
donik, 2020) for dialogue acts and KOMET (Antloga
and Donaj, 2022) for metaphoric meaning. While
valuable within their respective domains, these re-
sources remained limited in scope and based on
heterogeneous, non-overlapping datasets. As a
result, research on Slovenian spoken grammar and
interaction has lacked a unified empirical founda-
tion for systematic cross-dimensional linguistic anal-
ysis.

To bridge this gap, we combined efforts from
two parallel projects—SPOT (Treebank-Driven Ap-
proach to the Study of Spoken Slovenian),1 which
aimed to extend the original SST by 50,000 new
tokens, and MEZZANINE (Basic Research for
the Development of Spoken Language Resources
and Speech Technologies for the Slovenian Lan-
guage),2 which aimed to develop a new 40,000-
word corpus annotated for prosody, disfluencies,
and dialogue acts. Recognizing their complemen-
tarity, the two initiatives were aligned toward a joint
objective: the creation of ROG (Ročno označeni
govor ‘Manually Annotated Speech’), a multi-layer
reference corpus of spoken Slovenian that would
unify previous annotation efforts, integrate new lin-
guistic layers, and ensure interoperability with ex-
isting Slovenian and multilingual resources.

In this paper, we present the design and devel-
opment of the ROG corpus, providing the first com-
prehensive account of the resource as a whole.
We outline its composition and annotation workflow
(Sections 2–3), detail its formats and availability
(Sections 4–5), and report baseline modeling re-
sults that demonstrate its early adoption and re-
search potential (Section 6).

2. Data Selection and Consolidation

As outlined in the introduction, the ROG corpus ex-
tends the original SST treebank, which contained
about 30,000 manually annotated words from the

1https://spot.ff.uni-lj.si/en/
2https://mezzanine.um.si/

http://hdl.handle.net/11356/2062
https://spot.ff.uni-lj.si/en/
https://mezzanine.um.si/
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GOS 1.1 (Verdonik et al., 2013; Zwitter Vitez et al.,
2021) reference corpus of spoken Slovenian. Our
goal was to expand this dataset by approximately
50,000 new tokens, with two key objectives: improv-
ing audio quality and maintaining the demographic
and genre balance of the reference corpus.

The expansion was based on the most recent
GOS 2.1 corpus (Verdonik et al., 2023b), as de-
scribed by Verdonik et al. (2024), which combines
GOS 1.1 with new recordings from the open-access
ARTUR ASR database (Verdonik et al., 2023a).
Around 10,000 words were added by extending
selected SST speech events from GOS 1.1 sub-
set, mainly to better represent informal sponta-
neous conversations. The remaining 40,000 words
were sampled from ARTUR subset, prioritizing high-
quality audio and a balanced mix of speech types,
including new ones such as parliamentary debates,
round tables, and online meetings. All data in
the GOS 2.1 and Artur corpora were previously
anonymized with regard to personal information,
including names and surnames.

Although all material originates from GOS 2.1,
differences in transcription conventions required
harmonization. All ROG data were standardized
for capitalization and punctuation (lowercased ex-
cept proper nouns, with written-like punctuation).
ARTUR transcriptions were also automatically re-
segmented into sentence-like utterances to match
the GOS 1.1 definition of ’prosodically, syntactically,
and semantically complete units’ (Verdonik et al.,
2013). In addition, ROG preserves the original two-
level transcriptions of GOS 2.1, comprising both
normalized and pronunciation-based orthography.

The resulting corpus comprises nearly 100,000
tokens, providing a balanced and representative
sample of speech across demographic groups and
communicative settings (see Dobrovoljc, 2025 for
detailed distribution plots by speech event type and
channel, as well as speaker gender, age, education,
first language, and place of residence). The final
composition of the dataset is summarized in Table
1.

Subset Ev. Spk. Utt. Tokens Words H
From GOS 1 287 594 4,139 50,072 37,340 5
From ARTUR 57 72 1,969 48,321 39,001 5
ROG (total) 344 676 6,108 98,393 76,341 10

Table 1: Overview of the ROG corpus, showing the
number of events (Ev.), speakers (Spk.), utterances
(Utt.), tokens and words, and the total length of
audio recordings in hours (H).

3. Manual Annotation

Once the corpus data had been selected and con-
solidated, we proceeded with linguistic annotation

across several independent campaigns to capture
a wide range of speech-related phenomena at mul-
tiple levels of analysis. In the first stage, the existing
morphosyntactic annotation of the original SST was
extended to the entire dataset. In the second stage,
the ARTUR subset of the corpus was enriched with
additional annotation layers.

The following subsections describe each layer in
more detail, and their overall scope is summarized
in Table 2 (Section 4). An example of their align-
ment within a single utterance is shown in Figure 1.

3.1. Extension of morphosyntactic
annotation

In the first stage, we extended the existing SST an-
notations, which are based on the MULTEXT-East
morphosyntactic specifications (Erjavec, 2010) and
the Universal Dependencies framework (de Marn-
effe et al., 2021). Together, these schemes rep-
resent the de facto standard for Slovenian lan-
guage resources, ensuring both national and cross-
linguistic interoperability.

3.1.1. Lemmatization and MULTEXT-East
Morphosyntactic Annotation

The corpus was first automatically annotated with
the Slovene CLASSLA-Stanza 2.0 models for
lemmatization (Terčon et al., 2023) and morphosyn-
tactic annotation (Ljubešić et al., 2023). The tagset
follows the MULTEXT-East v6 Morphosyntactic
Specifications for Slovene,3 in which the tags are
finegrained and contain multiple linguistic charac-
teristics in additon to the part-of-speech information.
For instance, the tag Somer stands for: samostal-
nik (noun), občni (common), moški (masculine),
ednina (singular), rodilnik (genitive).

All lemmas and tags were manually validated by
two expert gold-standard annotators (one for lem-
mas and the other for the morphosyntactic tags).
No double annotation was done because the ex-
pert annotators had been previously involved as
final curators in the annotation of the SUK Train-
ing Corpus of Slovene (Arhar Holdt et al., 2024).
However, lemmas and tags were first automatically
cross-referenced with the Sloleks Morphological
Lexicon of Slovene (Čibej et al., 2022), the largest
open-source database with machine-readable infor-
mation on Slovene words and their inflected forms,
with approximately 100,800 manually validated lex-
emes and 2.8 million inflected forms (and their mor-
phosyntactic tags).

The corrections were categorized into microtasks
based on the likelihood of errors – for instance,

3MULTEXT-East v6 Morphosyntactic Specifications
for Slovene: https://nl.ijs.si/ME/V6/msd/
html/msd-sl.html

https://nl.ijs.si/ME/V6/msd/html/msd-sl.html
https://nl.ijs.si/ME/V6/msd/html/msd-sl.html
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the method took into account whether the tokens
are homographs in the lexicon. The method clus-
tered similar tagging problems and ensured that
all tagging errors of the same type were corrected
consistently throughout the corpus – the process
is described in more detail in Čibej and Munda,
2024 and Čibej and Munda, upcoming . The lem-
mas were corrected first, followed by different sets
of morphosyntactic tags. In total, only 1% of the
tokens required lemma corrections, and 4.3% re-
quired corrections of morphosyntactic tags.

3.1.2. Universal Dependencies

Universal Dependencies (UD)4 is a cross-linguistic
framework for morphosyntactic annotation that pro-
vides a harmonized set of part-of-speech tags, mor-
phological features, and syntactic dependency re-
lations across languages. The existing MULTEXT-
East morphosyntactic annotation was automatically
converted to UD POS tags and features using a
rule-based conversion script, and parsed with a cus-
tom Trankit model (Nguyen et al., 2021) for Slove-
nian.

Manual correction was performed by trained an-
notators in the Q-CAT tool (Brank, 2023), adapted to
enable simultaneous text and audio inspection via
embedded URLs. Each document was reviewed
by two to three annotators, and discrepancies were
resolved in a centralized WebAnno (Yimam et al.,
2013) curation stage. The process followed an up-
dated version of the Slovenian UD guidelines (Do-
brovoljc and Terčon, 2024), which explicitly cover
speech-specific phenomena such as self-repairs,
discourse markers, and truncated utterances, con-
sistent with best practices from comparable spo-
ken UD treebanks (Kahane et al., 2021; Dobrovoljc,
2022).

Finally, the newly annotated data - combining
MULTEXT-East (previous section) and UD annota-
tions (this section) – was merged with the original
SST and consolidated for transcription and anno-
tation consistency (Dobrovoljc, 2024). As a result,
the extended SST UD treebank represents one of
the largest spoken UD treebanks currently avail-
able, with only the Naija NSC treebank exceeding
it in size (140k tokens).

3.2. New Annotation Layers
In the second stage, we introduced additional an-
notation layers reflecting prosodic, discourse, and
interactional dimensions of spoken communication,
some of which were implemented for the first time
in Slovenian. Given the limited resources available,
these layers were initially applied only to the AR-
TUR subset of the corpus. The assessment of in-

4https://universaldependencies.org/

terannotator agreement for these newly introduced
layers remains to be conducted.

3.2.1. Prosodic units

Prosodic units—also referred to as intonation units,
tone units, or intonational phrases—have been de-
fined in different ways: semantically, as conveying a
single idea (Chafe, 1994), syntactically and prosod-
ically, as complete structures (Degand and Simon,
2009), or empirically, through prosodic cues such
as pauses, pitch reset, tempo deceleration, sylla-
ble lengthening, and changes in intensity (Izre’el,
2020).

In the ROG corpus, prosodic units were anno-
tated exclusively on the basis of prosodic cues as
specified above, i.e., pauses, pitch reset, tempo
deceleration, syllable lengthening, and loudness
deceleration. Ideally, two or more of these phe-
nomena were present to provide sufficient criteria
for annotating a prosodic unit. The annotation was
carried out manually using the speech analysis soft-
ware Praat (Boersma and Weenink, 1992–2022)
and subsequently imported into the Partitur Editor
(Schmidt and Wörner, 2014), where further manual
corrections were applied. The procedure consisted
of the following steps: (1) students were trained
to annotate prosodic units in Praat; (2) an experi-
enced researcher revised the students’ annotations
in Praat; (3) the annotations were imported into the
Partitur Editor format; and (4) a second experienced
researcher revised the annotations in the Partitur
Editor.

In total, 5,659 prosodic units have been manually
identified in the ARTUR subset of the ROG corpus.

3.2.2. Disfluencies

Disfluencies have been described as repetitions,
false starts, filled or silent pauses (Maclay and Os-
good, 1959), later refined in detailed taxonomies
such as that proposed by Shriberg (1996). Recent
approaches take a cross-linguistic and multimodal
view that integrates prosodic and interactional fea-
tures (Crible et al., 2024; Kosmala, 2024), reflect-
ing a shift toward more comprehensive modeling
of spontaneous speech.

The ROG disfluency annotation scheme builds
on this tradition and closely follows Kosmala (2024).
It was developed through corpus inspection, pilot
testing, and expert revision, with annotation per-
formed in the Partitur Editor (Schmidt and Wörner,
2014) by trained students and validated by ex-
perts. The hierarchical scheme distinguishes three
tiers: (1) vocal disfluencies (silent and filled pauses,
lengthening, blocks, non-linguistic sounds); (2) ver-
bal disfluencies (repetitions, self-repair pronuncia-
tion, self-repair lexicogrammar, self-repair restart,

https://universaldependencies.org/
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Figure 1: Example of an annotated ROG utterance in the EXMARaLDA tool (roughly translated as ’and
then I had, I was pretty good ’), showing the two-level transcription and aligned layers for lemmatization,
morphology (upos, xpos), dependency syntax (head, deprel), prosody, disluencies, and dialogue acts.

self-repair complex, unrepaired pronunciation, un-
repaired structure, abandoned, disfluency marker,
disfluency comment); and (3) self-repair structure
(reparandum, interregnum, repair).

In total, 6,234 disfluencies have been manually
identified in the ARTUR subset of the ROG corpus.
Additional information are available in (Verdonik
et al., 2025).

3.2.3. Dialogue Acts

For dialogue annotation, we thoroughly revisited
four generic dialogue act annotation schemes: AMI,
DART, ISO 24617-2, and SWBD-DAMSL, surveyed
by Verdonik (2023). None of these schemes proved
fully optimal, as each exhibited certain limitations.
We therefore adopted a highly simplified seven-
category annotation scheme for basic dialogue
acts, comprising: (1) information providing fact,
(2) information providing opinion, and (3) infor-
mation providing sentiment (all derived from ISO
information-providing functions); (4) a single tag for
information seeking acts; (5) a single tag for direc-
tive and commissive functions, termed as action dis-
cussion; (6) a single tag for social obligations man-
agement; and (7) a single tag for metadiscourse
acts, which cover ISO feedback, turn management,
time management, discourse structuring, and own-
and partner-management functions. All annota-
tions were carried out manually in the Partitur Ed-

itor and placed into a separate tier. Developing a
more detailed annotation scheme remains a task
for future research.

4. Formats and License

Reflecting the two-stage annotation design de-
scribed above, the ROG corpus is distributed in
two complementary parts that differ in scope, for-
mat and audio availability (Table 2). The first, ROG-
SST,5 covers the entire dataset and includes all mor-
phosyntactic layers described in Section 3.1, pro-
vided in CoNLL-U format. Each sentence also con-
tains links to utterance-level audio segments, while
complete recordings of individual speech events
are available from the reference GOS 2.1 corpus
(Verdonik et al., 2024).

The second part, ROG-Art, adds annotation lay-
ers for prosody, disfluencies, and dialogue acts
(Section 3.2). It is distributed in EXMARaLDA for-
mat (.EXB) with accompanying files – .EXS and
.coma for EXAKT concordancing, .TRS for Tran-
scriber, and .TextGrid for Praat, and an ISO-TEI
representation – allowing flexible viewing and edit-
ing across tools (e.g., Figure 1). Audio recordings

5The working name ROG-SST denotes that this part
of the ROG corpus was also released as an updated
version of the SST UD treebank within the UD release
v2.14 (Zeman et al., 2024).
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are available in single-channel .WAV format.
Both corpus parts share consistent token

and utterance identifiers, allowing direct cross-
referencing across layers and linking to the orig-
inal GOS 2.1 metadata. A standardized 80-10-10
train–development–test split supports reproducible
experiments and fair model comparison, with the
ROG-Art split fully nested within the ROG-SST split.
The splits were prepared manually on the level
of recordings, which allowed balancing recording
metadata across splits while preventing speaker
leakage between them. With the exception of the
GOS 1.0 audio, all data, documentation, and meta-
data are freely available through the CLARIN.SI
repository under a CC-BY-SA 4.0 license (Verdonik
et al., 2026).

5. Availability

In addition to the data release described above,
the corpus is accessible through several tools and
services supporting data browsing and analysis,
though coverage of annotation layers differs across
platforms.

The morphosyntactically parsed layers of the cor-
pus (ROG-SST) can also be queried through exist-
ing UD-compatible services such as INESS (Rosén
et al., 2012),6 PML Tree Query (Štěpánek and Pa-
jas, 2010),7, Drevesnik (Štravs et al., 2025), 8 and
Grew-match (Guillaume, 2021),9 with the latter also
supporting utterance-level audio playback.

In the near future, we plan to integrate the full
corpus into the CLARIN.SI installations of noS-
ketchEngine and Kontext concordancers,10 while
continuing our search for an optimal platform that
would support user-friendly visualisation and anal-
ysis across all annotation layers.

6. Baseline Modeling

Finally, to demonstrate the potential of the corpus
for computational linguistic research and automatic
processing of spoken Slovenian, we trained several
baseline models on key text- and speech-based
tasks, including grammatical annotation, prosodic
unit identification, and filled-pause detection.

6https://clarino.uib.no/iness-prod/
treebanks

7https://lindat.mff.cuni.cz/services/
pmltq

8https://orodja.cjvt.si/drevesnik/en
9https://universal.grew.fr/?corpus=UD_

Slovenian-SST@2.16
10https://www.clarin.si/info/

concordances/

Annotation layer ROG-SST ROG-Art
(full corpus) (subset)

Lemmatization x x
MULTEXT-East x x
Univ. Dependencies x x
Prosodic units – x
Disfluencies – x
Dialogue acts – x
Formats .conllu .exb, .xml
Text license CC-BY CC-BY
Audio license research only CC-BY

Table 2: Overview of annotation layers, formats,
and licenses for the ROG corpus.

6.1. Grammatical annotation on text
Two annotation pipelines, Trankit (Nguyen et al.,
2021), and CLASSLA-Stanza (Ljubešić and Dobro-
voljc, 2019; Terčon et al., 2025), were trained on
combined spoken (ROG-SST) and written Slove-
nian data (Dobrovoljc et al., 2017; Arhar Holdt et al.,
2024) and evaluated on the ROG corpus for lemma-
tization, part-of-speech tagging (UPOS), full mor-
phosyntactic MULTEX-East tagging (XPOS), and
dependency parsing (LAS).

As summarized in Table 3, both systems perform
strongly on morphological processing, but parsing
spoken data remains substantially more difficult.
The Trankit transformer technology shows to beat
the older RNN-style Stanza approach, especially
on syntactic parsing, with only lemmatization still
having the upper hand in CLASSLA-Stanza due to
an included inflectional lexicon. A more extensive
discussion of these findings, including a compar-
ison with standard Slovenian models for written
language processing, is provided by Dobrovoljc
(2025) and Terčon et al. (2025).

Model Lemmas UPOS XPOS LAS
Trankit 98.85 98.97 98.02 87.93
CLASSLA 99.23 98.15 96.76 81.91

Table 3: Performance (micro F1) of Trankit and
CLASSLA-Stanza spoken models on the ROG test
set.

6.2. Prosodic unit detection from speech
We developed a prosodic unit detector by fine-
tuning a Wav2VecBert2 model (Barrault et al.,
2023) with an audio frame classification head on
the training portion of the ROG dataset. The audio
frame classification head allows us to predict for
each 20 ms audio frame whether a prosodic unit
boundary should be placed there or not.

The development set of the ROG dataset allowed
us to do hyperpararameter optimization, investigat-
ing learning rates of 3×10−5, 1×10−6, and 8×10−6,
total training duration of 10 and 20 epochs, and

https://clarino.uib.no/iness-prod/treebanks
https://clarino.uib.no/iness-prod/treebanks
https://lindat.mff.cuni.cz/services/pmltq
https://lindat.mff.cuni.cz/services/pmltq
https://orodja.cjvt.si/drevesnik/en
https://universal.grew.fr/?corpus=UD_Slovenian-SST@2.16
https://universal.grew.fr/?corpus=UD_Slovenian-SST@2.16
https://www.clarin.si/info/concordances/
https://www.clarin.si/info/concordances/
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batch sizes of 4 and 16. The final system was
trained with learning rate 3× 10−5 for 20 epochs in
batches of 16.

We used the test portion of ROG to evaluate the
final system. The evaluation aims at comparing
gold prosodic unit spans with predicted prosodic
unit spans, aligning best-fit prosodic units between
gold and predicted as true positives, while the re-
maining prosodic units are either considered false
positives (non-aligned prosodic unit from predicted)
or false negatives (non-aligned prosodic unit from
gold). This evaluation protocol resulted in preci-
sion of 0.9464 and recall of 0.8260, and an F1 of
0.8821. Given that recall is significantly lower than
precision, this points that the model more often
identifies only one prosodic unit where human an-
notators annotated two or more. Nevertheless, we
consider both evaluation metrics to be reasonably
high, and the system very useful in pre-annotating
data, and thereby speeding up manual annotation.
The model is available through HuggingFace11.

6.3. Filled pause detection from speech
The filled pause detection system (Rupnik et al.,
2024) was developed in a very similar way to
the above prosodic unit identifier, by fine-tuning a
Wav2VecBert2 model with an audio frame classifier,
and the hyperparameter search on the dev dataset
resulting in the same optimal hyperparameters.

Evaluation on the ROG test data, comparable to
the evaluation of prosodic units, resulted in preci-
sion of 0.914 and recall of 0.973. A manual analysis
of human and model disagreements by a phoneti-
cian showed that the model actually misses fewer
filled pauses than human annotators, but some-
times predict filled pauses erroneously, which is
consistent with the high observed recall and lower
precision. More details can be found and on the
HuggingFace model card12.

7. Conclusion

We presented ROG, a new open-source, multi-layer
corpus of spoken Slovenian designed to support
linguistic research and computational modelling of
Slovenian speech. The corpus consolidates ex-
isting resources, extends them with new annota-
tion layers, and provides standardized formats and
splits for reproducible modeling.

At present, the ROG corpus is being expanded
with newly collected data comprising private, con-
versational speech — a type of data that is least rep-
resented in the existing ROG corpus, yet poses the

11https://huggingface.co/classla/
wav2vecbert2-prosodicUnit

12https://huggingface.co/classla/
wav2vecbert2-filledPause

greatest challenges for both linguistic research and
the development of language technologies. The
long-term objective of this work is to harmonize
the newly collected and existing data across mul-
tiple levels of annotation and to extend the fully
open-access ROG corpus from five to ten hours of
recorded speech. We will also work toward unifying
the corpus across annotation layers and formats,
extending its coverage with additional data and
annotations, and fostering its use in both compu-
tational and linguistic research. The latter also in-
cludes integrating the resource into infrastructures
that enable seamless access, visualization, and
analysis of all available layers.
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