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Abstract
We present a project focused on linguistic description, annotation and automatic classification of the so-called
epistemic markers in Czech. These expressions, such as pravděpodobně ‘probably’, zřejmě ‘apparently’ and určitě
‘certainly’, typically operate within the pragmatic domain of language. We introduce a dataset containing manual
annotations of the 40 most frequent epistemic markers in Czech, totalling almost 4,000 uses. This annotation was
created using parallel InterCorp data (in Czech and English) and the TEITOK tool. We describe the annotation
scheme used, the annotation process and data handling. The dataset forms the core of the emerging lexical
database of these expressions (SEEMLex). Thanks to the comprehensive manual annotation, the dataset can
also serve as a source of further pragmatic information and can be used as a basis for further linguistic research.
The proposed annotation scheme can also be used for other languages. To demonstrate the dataset’s utility for
automatic classification, we trained XLM-RoBERTa classifiers using 10-fold cross-validation, achieving 72.6%
accuracy for type of use classification (6 classes) and 54.2% accuracy for degree of certainty classification (4 classes).
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1. Introduction

Epistemic modality, as one of the three basic types
of modality (Palmer, 2001),1 is a very important
linguistic category that encodes people’s opinions,
assumptions, and beliefs about the content of a
statement, specifically by expressing the degree
of (un)certainty about a proposition. As such, lan-
guage devices expressing epistemic modality have
vital influence on meaning and (perceived) factu-
ality. In addition to grammatical means such as
the future tense and intonation, epistemic modal-
ity is typically expressed by various lexical items,
including modal auxiliary verbs (must, can), men-
tal state predicates (think) and adverbs (certainly,
probably). The latter, henceforth referred to as
“epistemic markers” (EMs),2 are the focus of our
research.

Analyzing the use of epistemic markers can help
uncover the illocutions, communication strategies,
or ideology of the producer, such as hedging, po-
liteness, persuasion, assurance, etc. which is par-
ticularly important for tasks requiring deep under-
standing of the pragmatic dimension of language.

The aim of this paper is threefold: first, we in-

1The number of types of modality varies among differ-
ent authors. We base our classification on Palmer’s later
division into epistemic, deontic, and dynamic modality.

2We consider epistemic markers to be a subtype of
Pragmatic markers (cf. Fraser 1996), which broadly cor-
respond to the term Particle used in the Slavic linguistic
tradition (cf. Rozumko 2016).

troduce an annotation project focused on epis-
temic markers in Czech, with focus on the detailed,
newly developed description framework/annotation
scheme that can possibly be used across lan-
guages. Second, based on the annotated data, we
conduct several classification experiments, e.g. we
predict the type of use, as expressions that typ-
ically function as EMs display a large polyfunction-
ality (see Sec. 3.1.1), and the degree of cer-
tainty. Third, the annotated data serves as an
underlying resource for developing the Czech epis-
temic markers lexicon SEEMLex. Whereas the
annotated dataset, along with the data processing
and experiment scripts, is already publicly available
in the SEEM-CZ project repository,3 the lexicon will
be published soon.4

The paper is organized as follows: After a brief
overview of the various approaches to the anno-
tation of pragmatic phenomena, with a particular
focus on epistemic modality (Sec. 2), we introduce
the SEEM-CZ project (Sec. 3). In Section 4, we
describe the data and methodology used in our ap-
proach. Section 5 present the results of the annota-
tion process in terms of inter-annotator agreement.
Classification experiments based on the annotated
data are presented in Section 6. In Section 7, we
summarize the results and outline future research
steps.

3https://github.com/ufal/SEEM-CZ
4http://hdl.handle.net/11234/1-6113

https://github.com/ufal/SEEM-CZ
http://hdl.handle.net/11234/1-6113
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2. State of the Art

Despite the fundamental shift towards LLMs, cre-
ating annotated datasets continues to play an im-
portant role in linguistic research (Opitz et al., 2025).
A number of projects are emerging in the field of
pragmatics, where many phenomena are still not
satisfactorily described; for an overview of the most
recent ones, see Ma et al. (2025), for earlier ap-
proaches, see e.g. Archer et al. (2008). In the
area of lexicography “of function words”, traditional
dictionaries (cf. Grochowski et al. (2014) for Polish,
Helbig (1993) for German) have been followed by
attempts to create digital databases, cf. Wiemer
and Stathi (2010) or Pietrandrea (2018).

Specifically, research in the field of epistemic
modality focuses mainly on recognising lexical or
other devices and their annotation in text (Rubin,
2007), on individual markers, their functions and
their mutual comparison (Suzuki 2018, Rozumko
2022), as well as the specifics of their use in vari-
ous genres, registers (cf. González et al. (2017) on
a comparison of oral and written discourse in Cata-
lan). However, modality research is also employed
for various fundamental linguistic and multidisci-
plinary tasks: Understanding the linguistic nature
of modals helps disentangle the mechanisms of
disinformation spread (Abbas, 2022), EMs are to
be considered in NLP tasks such as classification
and automatic extraction of sentiments, attitudes
or negation (Koivunen et al. 2021, Liu et al. 2013,
Carrillo-de Albornoz and Plaza 2013, Morante and
Sporleder 2012), and they also play a huge role in
second language acquisition (Aijmer 2002, Tamaji
2009).

3. SEEM-CZ Project

The SEEM-CZ research project aims at investiga-
tion of epistemic markers in Czech based on paral-
lel corpus data and its detailed manual annotation.
The main focus is a complex linguistic description
of the characteristic features and functions of EMs
for the development of the online lexicon of Czech
epistemic markers SEEMLex (Štěpánková et al.,
2024), as well as for other purposes. This emerging
lexicon is the first of its kind in the Czech context.
Its uniqueness lies in its systematic account of a
pragmatic phenomenon – in other words, the lexico-
graphical work with non-autosemantic expressions.

Regarding the breadth of the epistemic marker
category, we follow Czech grammar books, e.g.
Komárek et al. (1986), and, in addition to ex-
pressions that typically express epistemic modal-
ity, such as určitě ‘certainly’, snad ‘perhaps’,
we also include words expressing evidentiality5

5The transition between the categories of epistemicity
and evidentiality is a much-discussed topic (cf. Nuyts,

(e.g. očividně ‘obviously’) and expressions con-
firming/emphasizing the speaker’s strong belief in
their being right, so called confirmatory markers
(opravdu ‘indeed’).

3.1. Annotation Scheme
The design of the annotation scheme is one of
the key components of this project. The set of
annotated features was compiled based on our
pilot studies (Šindlerová et al., 2023, Štěpánková
et al., 2023) and on similar previous research (e.g.
Pietrandrea, 2018, Wiemer and Stathi, 2010). The
annotation captures two fundamental features that
define the use of a given expression: the type
of use and the communicative function. A
third feature, which is somewhat traditional, is the
degree of certainty. Furthermore, together
with the epistemic marker, we annotated contextual
linguistic phenomena that can influence the overall
interpretation of the meaning of an individual use
(for details see Sec. 3.1.4).

In the project, we also adopt the proposal of Ai-
jmer et al. (2006) that parallel corpora can be valu-
able resources of information on the meaning and
functions of pragmatic markers, because transla-
tions reflect their contextual dimensions and other
broad factors of meaning correspondence. We
therefore used a parallel corpus as our data source,
and translation equivalents were one of
the annotated features.6 The list of annotated cat-
egories, including their values, is presented in Ta-
ble 1; see also the table of annotated examples in
the Appendix A.

3.1.1. Type of Use

Expressions that function as epistemic markers are
often subject to processes referred to as grammati-
calization7 (cf. Traugott, 1995). In addition to their
epistemic function, they are also used in other func-
tions (cf. Carretero and Zamorano-Mansilla, 2019,
Rozumko, 2022, Poláková et al., 2025). As the
border between these functions can be fluid and
sometimes unclear (cf. Diewald, 2013), we use
the term ‘epistemic markers’ for all uses. Let us
exemplify the variety of functions on the expression
určitě. Czech epistemic markers often originate

1999, De Haan, 2001). In Czech, there is significant
overlap between expressions belonging to these two
categories, which is why we examine them together in
our research.

6Thanks to the TEITOK tool mentioned below, we
were able to use Czech and English parallel texts simul-
taneously.

7Following Diewald (2011) and Degand and Evers-
Vermeul (2015), we use the term as an umbrella term for
other expressions used with similar meanings, such as
pragmaticalization and (inter)subjectivization.
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Annotated feature Values
Type of use epistemic (evidential, confirmatory), response, autosemantic, other
Degree of certainty high, higher medium, medium, low
Type of comm. function assertive, directive, interrogative, commissive, (dis)approval, expressive
Specific comm. function e.g. assumption, recommendation, wish
Scope clause, member, ellipsis
Predicate verb lemma, morphological tag
Position in a sentence first, last, other
Negation Y/N
In a contrastive pattern Y/N
Other modal expression e.g. intensifier, modal marker, modal verb
Type of evidence sensory, hearsay, reasoning, inference
Translation equivalent choice from the parallel English sentence

Table 1: Annotated categories in SEEM-CZ

from adverbs (see Example 1). Apart from their pri-
mary role as epistemic markers (see Example 2),
these expressions can also perform further prag-
matic, discourse-related functions, see Example 3
demonstrating a response function. Example 4
then illustrates the fully blended, idiomatic use of
the expression určitě ‘certainly’. Therefore, our pri-
mary focus was on determining whether the ex-
amined expression exhibits an epistemic8 or other
function.

(1) Petr se vyjadřuje až příliš určitě a důrazně
‘Peter is too outspoken and emphatic’ [Lit:
Petr speaks too much confidently and emphati-
cally]

(2) Jeho drápy vydávaly na dřevě slabý dutý
zvuk, takže pod ním určitě byla voda.
‘His claws made a faint hollow sound on the
wood, so there must be water underneath.’

(3) „I dnes odpoledne to budou hlásit?“ „Určitě.“
“Will there be an announcement this after-
noon as well?’ ‘Sure.”

(4) „Já vám ho seženu." „Platí. Ale určitě!" “I’ll
get you one.’ Right. See that you do.” [Lit:
‘But surely!’]

3.1.2. Degree of Certainty

As mentioned above, EMs are characterized by the
degree of certainty they express, which is usually
described using a scale ranging from the highest
certainty (paraphrased as it is certain that x) to
the lowest degree of certainty, doubt (paraphrased
I doubt that x), with medium degrees covering a
broad area from probability to possibility. The num-
ber of degrees of certainty varies in different ap-
proaches (cf. Hoye, 2014). Based on our pilot
studies, we used a 4-point scale, see Table 2.

8Annotators could optionally annotate whether it is an
epistemic, evidential or confirmatory subtype.

high
certainty

higher
medium
certainty

medium
certainty

low
certainty /
doubt

určitě nejspíš možná těžko
‘certainly’ ‘probably’ ‘maybe’ ‘hardly’

Table 2: Degrees of certainty

3.1.3. Communicative Functions

Based on pilot studies, essential information re-
garding the use of epistemic markers was con-
sidered to be the speaker’s intention. We anno-
tated this information using two features: commu-
nicative function (six possible values: as-
sertive, directive/contact, interrogative, commissive,
(dis)approval, expressive)9 and a more fine-grained
specific communicative function (open-
ended category, with possible values such as ‘state-
ment’, ‘promise’, ‘assurance’).

According to Grepl (2017), epistemic modality is
an integral part of assertive communicative function
such as ‘announcement’, ‘statement’, ‘assertion’.
In these cases, the degree of certainty conveyed
by the marker corresponds to its position on the
certainty scale (see Example 2 above). However,
when a marker is used in a different communicative
function, the degree of certainty may change and
its epistemicity may weaken (cf. Míguez, 2022,
Štěpánková et al., 2023). As an example, let us
mention the so-called directive assumption, i.e. a
situation in which the speaker firmly assumes a
particular (agreeing or disagreeing) stance of their
communication partner, but the acknowledgement
or denial from the partner is not expected at all (see
Example 5).

9Communicative function (Grepl, 2017), a term in-
spired by the speech act theory, is defined as a meaning
of an utterance resulting from the intention with which
the utterance is produced by the speaker towards the
addressee in that particular communicative situation.
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(5) A koho tady ještě máme - s Arturem
Weasleym se určitě znáte, že? ‘And let’s
see who else - you know Arthur Weasley, I
daresay?’

3.1.4. Contextual Features

While the previous three features focus on the
semantic-pragmatic properties and functions of
EMs and their annotation require an overall under-
standing of the sentence in context, the following
features are explicitly present in the text. As men-
tioned above, these phenomena contribute to sig-
naling the communicative function of the sentence
and help interpret the use of the EM. Some relate
to the examined marker itself (e.g. position in
the sentence, scope), others identify and de-
scribe phenomena in its close context (e.g. pred-
icate verb in the sentence, evidentiality,
negation and contrast).

Values of these features are annotated in the fol-
lowing ways: selection from a list of options (e.g.,
type of evidence, presence of negation); marking
one or more words directly in the text (e.g., pred-
icate, other modal expression, translation equiva-
lent, see Fig. 1); automatic tag-based annotation
(e.g. grammatical features of the predicate), cf.
Sec. 4.

Note that, due to the project’s focus, only markers
in epistemic use were annotated for these features.
Also note that not all features have to be present
in every sentence, so not all features have to be
annotated.

4. Data

The first step in creating the dataset involved manu-
ally compiling a list of expressions classified as EMs
documented in Czech grammars, monolingual dic-
tionaries and the PDT-C corpus (Hajič et al., 2020).
The list contained 140 items in total. From this list,
we have selected the 40 most frequent expressions
according to their frequency in the InterCorp corpus
(Čermák and Rosen, 2012).

The Czech and English subparts of the parallel In-
terCorp corpus were then chosen as the main data
source, specifically the Core part, which mainly
consists of fiction (421 books). These fictional texts
are presumed to be close to spoken language (e.g.
they have a high frequency of EMs, a certain de-
gree of subjectivity), and at the same time they also
provide sufficient situational context. Additionally,
translations of fiction tend to be of higher quality be-
cause publishers carry out proofreading and editing
of manuscripts.

As for the corpus in general, in addition to its par-
allel nature, its advantages also include detailed
morphological tagging and the presence of sen-

tence alignment. Furthermore, we provided the
parallel texts with automatic word alignment using
AWESOME aligner (Dou and Neubig, 2021).

For each marker, we compiled a list of all its
occurrences in the corpus using simple lemma-
based queries. The only exception was the word
fakt ‘really’, for which we applied part-of-speech
filtering to exclude its nominal use (meaning ‘piece
of information’). For a distribution of selected EMs
across books in the corpus, see Appendix B.

For manual annotation, we selected a random
sample of 100 sentences for each of the 40 selected
markers: 50 of these examples were from original
Czech texts provided with an English translation
(Rosen et al.), the other 50 were originally written
in English and translated into Czech (Klégr et al.).
The total number of annotated uses was 3,968,
because two markers did not reach 50 occurrences
in the data,10 covering 74 originally Czech and 256
originally English books.

The search results were divided into 80 files, with
each file containing 50 corpus contexts of a given
expression from either the Czech or English part of
the corpus. In other words, the data was not mixed
in terms of individual markers or source language.
One goal is to build a lexicon capturing each word’s
typical behavior and this setting enables to observe
the differences.

4.1. Tool
For annotation we used the TEITOK web-based
platform (Janssen, 2016), which was modified for
working with a parallel corpus for the purposes of
our project. For each sampled marker, the annota-
tors can see the sentence in which it appears and
can explore an arbitrarily large context of the sen-
tence. This is essential for the annotation of modal-
ity. Moreover, the corresponding English sentence
and its context can be displayed (see Figure 1).

4.2. Annotation
As mentioned above, a new annotation scheme
was developed for the project’s purposes. Sev-
eral rounds of pilot annotations (both individual and
parallel) were conducted by a team of three experi-
enced linguists during its creation. The annotation
process itself consists of two stages: (i) In the first
stage, translation equivalents were annotated; (ii) in
the second stage, comprehensive annotation was
performed, i.e. detailed annotation of all features
in the Czech part.

(i) Although sentence and word alignment was
applied in the texts, it was necessary to perform
translation equivalents manual post-editing.

10The Czech data contained only 29 occurrences of
evidentně and 39 of podle všeho.
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Figure 1: Illustration of text annotation in the TEITOK annotation tool. The individual categories are
indicated by the following colours: yellow - translation equivalents; pink - predicate verb;
brown: other modal expression; blue: type of evidence (in this case, reasoning).

Feature All markers Epistemic only
Simple (%) α Simple (%) α

Type of use 83.6 0.673 N/A N/A
Degree of certainty 57.6 0.540 52.4 0.533
Type of CF 81.0 0.681 84.4 0.391
Scope 80.0 0.638 90.9 0.669
Position in a sent. 78.7 0.668 88.8 0.760
Negation 92.8 0.844 96.1 0.837
In a contrast. pattern 74.4 0.518 81.5 0.209

Table 3: Inter-annotator agreement on EM attributes. Left: all parallel annotations; right: pairs with
epistemic-use agreement. Reported are simple agreement (%) and Krippendorff’s α (chance-corrected).
α ≥ 0.8 in bold, α ≥ 0.667 in italics, marking definitive and tentative reliability thresholds (Krippendorff,
2013).

The translations of the word určitě (see Examples 1-
5) demonstrate the variety of translation possibili-
ties. In particular Examples 4 and 5 highlight the
challenges of automatic alignment. The idioms in
Example 4 are not fully established as translation
equivalents, and example 5 shows that the word
daresay is occasionally translated as a combination
of the epistemic marker určitě ‘certainly’ and the
interrogative particle že ‘right’. Example 6 demon-
strates that epistemic modality can be expressed
differently across languages. In the Czech sen-
tence, for instance, it is expressed twice (by the
epistemic marker asi ‘probably’ and by the modal
verb museli ‘must’, whereas in the English sen-
tence there is only the modal verb must and no
corresponding epistemic marker.

(6) museli vodněkad asi dovízt ňáký herce
‘they must have brought in actors’ [Lit: they-
must-have from-somewhere probably to-import
some actors]

Ten philology students participated in these anno-
tations. The translation equivalents annotation was
performed independently from the comprehensive
annotation (ii), so that the translations would not
influence the annotators’ interpretation of a given
marker’s functions.

(ii) The comprehensive annotation covers all
other features described in Sec. 3.1 and in Table 1.
The annotators followed the rules of the annotation
manual (which was created based on pilot studies

and supplemented with examples).11 In addition,
they had the opportunity to use the comments sec-
tion to justify their decisions or provide additional
information, e.g., regarding alternative annotations
of certain features. The annotation was performed
by five experienced linguists and eight trained stu-
dents.

During the annotation process, it was ensured
that the same annotator would not annotate files
containing both Czech and English examples of the
same word. In other words, each word was anno-
tated by at least two annotators, albeit on different
examples. Additionally, some files underwent par-
allel annotation (see Sec. 5).

Once the annotations had been completed, the
following final stages were carried out:

• A compiled file was created based on the par-
allelly annotated files. (Two experienced lin-
guists always created the final, third version.)

• Semi-automatic checks were performed. (A
set of checks was created to detect annotation
omissions; e.g., mandatory fields for a given
use were not filled in. Errors found were cor-
rected manually or automatically).

5. Inter-Annotator Agreement

To estimate the reliability of the proposed annota-
tion scheme, we collected multiple annotations of
the same set of occurrences and measured the

11The manual will be published as a technical report.
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extent of agreement among annotators across vari-
ous features.

In total, 690 occurrences of eight selected epis-
temic markers were annotated multiple times. Of
these, 86% were annotated by two annotators and
14% by three annotators. Altogether, ten annota-
tors participated in the analysis of inter-annotator
agreement (IAA).

We computed both simple agreement, which
measures, for a given feature, the proportion of an-
notation pairs in which the annotators agreed.12 To
account for chance agreement, we also calculated
IAA using Krippendorff’s α (Krippendorff, 2013).
We decided for this metric because it accommo-
dates more than two annotators and naturally han-
dles missing data. Furthermore, for the degree
of certainty feature, it is important that α can
weight disagreements in ordinal variables accord-
ing to the distance between their values. Antoine
et al. (2014) also demonstrate that this coefficient
is far less sensitive to an inappropriate choice of
granularity level.

5.1. Results and Discussion
Table 3 presents both simple agreement and Krip-
pendorff’s α for most of the features listed in Table 1.
Since the epistemic use of markers is central to our
analysis, we also report IAA calculated only on
pairs where both annotators agreed on the epis-
temic use.

As expected, the highest agreement was ob-
served for the feature negation, which is explic-
itly either present or absent. We also found good
agreement (α ≥ 0.667) for three other features,
including type of use.13

In contrast, the lowest agreement across all
EMs was observed for two features: degree
of certainty and in a contrastive pat-
tern. Regarding the former, as discussed in Sec-
tion 3.1.3, the degree of certainty may di-
verge from the original lexical meaning of a marker
when the marker is used with a communicative
function other than assertive. Analysis of paral-
lel annotations shows that, in such cases, individ-
ual annotator approaches are evident: some focus
more on the original meaning of the expression,
while others give greater weight to communicative
functions and context. For example, both anno-
tators labeled Example 7 as expressive, but one
assigned it the value high certainty, while the other

12Note that there is one annotation pair for occurrences
labeled by two annotators and three pairs for those la-
beled by three annotators.

13For measuring IAA on the type of use feature, we
do not distinguish among the subtypes of the epistemic
category (see Section 3.1.1). If we did, Krippendorff’s α
would decrease to 0.618.

chose higher medium certainty.

(7) Ty ses určitě zbláznila!
‘You’ve gone mad’ [Lit: you’ve definitely gone
mad]

Nevertheles, identifying a specific communica-
tion function within the non-assertive group seems
to be a much harder task than distinguishing be-
tween the assertive and non-assertive communica-
tive function. Since the assertive function is in-
deed prevailing for the epistemic use, it results in
high simple agreement for markers in epistemic
use, whereas the corresponding value of Krippen-
dorff’s α, which compensates for chance agree-
ment, remains much lower (see the Epistemic only
column in Table 3).

The low agreement for the feature in a con-
trastive pattern is likely due to an insufficient
description in the annotation manual. When focus-
ing only on the epistemic use, the simple agreement
for this feature increases, but α decreases even
further. This disproportion again reflects a skewed
distribution of feature values, with the ‘No contrast’
category being strongly dominant.

6. Experiments

We conducted experiments to automatically clas-
sify epistemic markers in Czech using transformer-
based models. We trained separate classifiers
for two related tasks: (1) identifying the type of
use, and (2) determining the degree of cer-
tainty for markers in epistemic uses.

Data and Tasks We trained classifiers on the
complete annotated dataset (see Section 4), which
comprises 3,968 instances across 40 different EMs.
The classification tasks were defined as follows:

• Type of use classification (6 classes):
Classify all annotated instances into one of
six14 categories: epistemic, evidential, con-
firmatory, response, autosemantic, and other
(other pragmatic or discourse-related uses).

• Degree of certainty classification
(4 classes): For instances annotated as epis-
temic use, classify their degree of certainty
into four levels: high, higher medium, medium,
and low certainty/doubt. The no certainty
class was excluded due to insufficient data
(only 3 annotated examples). This task uses
1,320 instances.

14Unlike in the IAA analysis, here we distinguish be-
tween subtypes of the epistemic use.
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Task Classes Accuracy F1 (weighted) Samples
Type of Use 6 0.726 ± 0.020 0.727 ± 0.021 3,968
Degree of Certainty 4 0.542 ± 0.068 0.540 ± 0.067 1,320

Table 4: Results for epistemic markers classification using XLM-RoBERTa-base on Czech data. Both
models were trained on the complete dataset (Czech and English source sentences) using 10-fold cross-
validation. Values shown as mean ± standard deviation across folds.

Class Precision Recall F1-score Support
response 0.67 0.84 0.75 139
epistemic 0.80 0.69 0.74 1,323
confirmatory 0.61 0.74 0.67 586
autosemantic 0.77 0.71 0.74 841
evidential 0.77 0.85 0.80 633
other 0.61 0.65 0.63 446
Weighted avg 0.73 0.73 0.73 3,968

Table 5: Per-class results for type of use classification (6 classes). Results aggregated across all 10
folds (3,968 total predictions). Support indicates the number of instances for each class.

Model and Training We used XLM-RoBERTa-
base (Conneau et al., 2020), a multilingual trans-
former model pretrained on 100 languages includ-
ing Czech. The model processes the contextual
window (50 words on each side of the target expres-
sion) and produces a classification for the marker.

Training was performed on an NVIDIA A100 GPU
with the following configuration: batch size of 8 with
gradient accumulation over 8 steps (effective batch
size 64), learning rate of 2×10−5 with 10% warmup,
and mixed-precision training (bfloat16). We ap-
plied class-balanced weighting in the loss function
to handle class imbalance. Early stopping with pa-
tience of 7 epochs was used to prevent overfitting,
monitoring weighted F1 score on the validation set.

For type of use classification, we trained for
up to 30 epochs and evaluated every epoch. For
degree of certainty classification, given the
smaller dataset size, we trained for up to 40 epochs
with a lower learning rate (1×10−5) and smaller
batch size (4) for more stable learning.

We used 10-fold stratified cross-validation to ob-
tain robust performance estimates. In each fold,
data was split into training (90%) and validation
(10%) sets while maintaining class distributions.

Results Table 4 presents the overall cross-
validation results for both classification tasks. The
type of use classifier achieved 72.6% ± 2.0%
accuracy (mean ± standard deviation across 10
folds) with an F1 score of 0.727 ± 0.021, demon-
strating strong and consistent performance across
all six categories. The degree of certainty
classifier achieved 54.2% ± 6.8% accuracy with
an F1 score of 0.540 ± 0.067, showing greater
variance due to the smaller dataset and class im-
balance.

Table 5 shows per-class performance for type
of use classification, aggregated across all folds.
The model performed particularly well on evi-
dential (F1=0.80), response (F1=0.75), and epis-
temic/autosemantic (both F1=0.74). The model
also achieved good performance on confirmatory
uses (F1=0.67). The most challenging class was
other (F1=0.63), likely due to its heterogeneous
nature encompassing various pragmatic functions.
The low standard deviation (2.0%) indicates high
consistency across folds.

Table 6 presents results for degree of cer-
tainty classification. The model achieved mod-
erate performance on high certainty (F1=0.66) and
medium certainty (F1=0.50), but struggled signif-
icantly with the rare low certainty / doubt class
(F1=0.16), which had only 45 instances total across
all folds. The higher variance (6.8%) reflects the
challenging nature of this task with limited training
data.

7. Conclusion

We presented a manually annotated dataset of
epistemic markers in Czech, which is based on
the parallel InterCorp corpus. Thanks to the com-
plex manual annotation, including annotations of
English translation equivalents, the dataset cap-
tures the polyfunctionality of these expressions and
their use in various pragmatic and communicative
functions. The dataset represents a vital underlying
resource for the development of the lexicon of epis-
temic markers in Czech (currently in progress). A
further valuable outcome is the newly developed an-
notation scheme that can potentially also be used
for annotating EMs in other languages.

Part of the data was annotated in parallel, and
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Class Precision Recall F1-score Support
high certainty 0.68 0.64 0.66 617
higher medium certainty 0.42 0.39 0.40 306
medium certainty 0.46 0.55 0.50 352
low certainty / doubt 0.20 0.13 0.16 45
Weighted avg 0.54 0.54 0.54 1,320

Table 6: Per-class results for degree of certainty classification (4 classes). Results aggregated
across all 10 folds (1,320 total predictions). Support indicates the number of instances for each class.
The no certainty class was excluded due to insufficient data (3 examples).

inter-annotator agreement was calculated for sev-
eral attributes. The results confirm the importance
of adopting a complex pragmatic approach to the
analysis of these expressions. On the one hand,
they show that the annotators achieved satisfac-
tory agreement on the type of use; on the other,
they highlight the problematic and subjective nature
of the degree of certainty category.

We presented automatic classification experi-
ments for Czech epistemic markers using XLM-
RoBERTa-base trained and evaluated on the an-
notated data in a cross-validation fashion. The
results demonstrate that type of use classifica-
tion achieves strong performance (72.6% ± 2.0%
accuracy across 6 classes), with particularly good
results for evidential and epistemic uses. Degree
of certainty classification proved more chal-
lenging (54.2% ± 6.8% accuracy across 4 classes),
primarily due to limited training data and extreme
class imbalance, particularly for rare certainty lev-
els. These results establish a baseline for auto-
matic epistemic marker classification in Czech and
highlight the need for additional annotated data to
improve fine-grained certainty distinctions.

The annotated dataset and the scripts to repro-
duce the experiments are available in the SEEM-CZ
project repository.

8. Limitations and Ethical
Considerations

A possible limitation of the project is that we only
used fiction texts, meaning the results may differ for
other genres. We plan to test other genres in the fu-
ture. Furthermore, the research was conducted in
one language only, with the second language serv-
ing mainly for lexical purposes, such as determining
the semantic field. However, pilot studies compar-
ing English and Swedish were conducted, which
provided an indication of the relevant categories
and the broader applicability of the approach.

Although the IAA analysis involved most of the
annotators, it covered only 8 out of 40 expres-
sions. Reliability of IAA analysis would be higher
if the examples selected for parallel annotation
were distributed across a broader range of ex-

pressions. IAA analysis indicates that some an-
notated features (e.g., in a contrastive pat-
tern) would have benefited from clearer guide-
lines.

Ethical considerations The annotators were
duly employed and paid. Copyright regarding the
resources was handled in accordance with applica-
ble legislation.
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A. List of Annotated Features

Here we show the annotated features in SEEM-CZ,
which are supplemented with typical Czech
examples and their English translation equivalents.
The list of features is divided into two tables.
Table 7 contains fundamental features: Type of
use, Type of degree of certainty, and
Type of communicative function. Table
8 contains contextual features: Scope of the
marker, Predicate verb, Position in
a sentence, Negation, Contrast, Other
modal expression, and Type of evidence.

B. Distribution of Epistemic Markers

Figure 2 shows the distribution of the 40 selected ex-
pressions across books originally written in Czech.
For each book, the ratios are normalized by book
length.

The figure demonstrates that both the variety and
frequency of EM usage differ substantially across ti-
tles. We present these results primarily to illustrate
the nature of the source data; nevertheless, they
suggest potential applicability for stylometric analy-
sis. Works by Václav Havel exhibit a relatively high
frequency of EM usage compared to most other
authors. Moreover, Josef Škvorecký and Michal
Viewegh display relatively consistent EM usage
in terms of both frequency and distribution across
their works. In contrast, books by Jáchym Topol
vary considerably in both overall frequency and the
distribution of EMs.
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Expressions per 10k words

Ajvaz: The Other City
Ajvaz: Empty Streets
Ajvaz: The Golden Age
Bajaja: Burying the Season
Balabán: Where Was the Angel G...
Balabán: Maybe we re leaving
Dousková: B. Proudew
Durych: God s Rainbow
Fahrner: The Invincible Seven
Fischerová: Dog and Wolf
Fuks: Of Mice and Mooshaber
Fuks: The Cremator
Hakl: Of Kids and Parents
Havel: Audience
Havel: Disturbing the Peace: A...
Havel: Largo desolato
Havel: The Garden Party
Ha ek: The Fateful Adventures ...
Hrabal: I Served the King of E...
Hrabal: Too loud a solitude
Hájí ek: Rustic Baroque
H lová: All This Belongs to Me
H lová: The Movement
Jedli ka: Midway upon the Jour...
Jirotka: Saturnin
Klíma: Love and Garbage
Klíma: A Summer Affair
Kohout: The Widow Killer
Kohout: I am snowing: The Conf...
Kundera: Immortality
Kundera: The Unbearable Lightn...
Kundera: Laughable Loves
Kundera: The Book of Laughter ...
Kundera: Farewell Waltz
Kundera: The Joke
Levý: The art of translation
Lustig: Prayer for Katerina Ho...
Morn tajnová: Hana
Ot ená ek: Romeo and Juliet an...
Ou edník: The Opportune Moment...
Ou edník: Europeana: A Brief H...
Pekárková: Gimme the Money
Platzová: The Attempt
Polá ek: We Were a Handful
Pánek: A History of the Czech ...
Páral: Lovers and Murderers
Sedlá ek: Economics of Good an...
Strouhal: Life of the Ancient ...
Stýblová: Scalpel, please
Topol: Cat on the Rails
Topol: Angel Station
Topol: The Devil's Workshop
Topol: Gargling With Tar
Topol: City Sister Silver
Topol: A Trip to The Train Sta...
Tu ková: Gerta
Urban: Lord Mord
Urban: The Seven Churches
Vaculík: A Czech Dreambook
Viewegh: Bliss Was It In Bohem...
Viewegh: Dodgeball
Viewegh: Bringing up Girls in ...
Vop nka: The Back of Beyond: T...
Vop nka: My Brother the Messia...
Vop nka: The Fifth Dimension
Zme kal: Love letter in cuneif...

apek: The Absolute at Large
apek: War with the Newts
ermák: Research Methods in Li...
indelka: Aberrant
kvorecký: Sins for Father Kno...
kvorecký: The Miracle Game
kvorecký: Engineer of Human S...
kvorecký: The Engineer of Hum...
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Figure 2: Distribution of expressions selected for annotation across books from InterCorp (Core part)
originally written in Czech.
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Annotated feature Values
Type of use epistemic

V dešti vypadala křehce, křehká však nejspíš nebyla.
She looked fragile in the rain, but she probably wasn’t fragile.
evidential
Tohle je evidentně normální kosmická loď, i když je obrovská.
This is obviously a conventional spacecraft, although very large.
confirmatory
Malej je ale fakt zloděj.
Shorty really is a thief, though.
response
Myslíš, že to maloval von? Jasně, ten na to vypadá
Think he painted all that? Obviously, he looks it.
autosemantic
Dávala jasně najevo, že to chce.
But she ’d made it clear that she wanted it.
other
„Jaký asi,“ odsekla babička.
“What do you mean, what notices?” Grandma snapped back.

Degree of certainty high
Já ti rozhodně nic nevyčítám.
Well I’m certainly not berating you for anything.
higher medium
...dostal šéfku, kerá nejspíš prodává sirotkům španělský mušky
...got a boss probly sellin Spanish fly to orphan
medium
...psal, že možná ještě jednoho dne půjde na vojnu.
he said he might go to the army himself one day.
low
...bílou ručkou (v níž sotva kdy držela něco těžšího než cigaretu)
with her white hand (in which she’d hardly ever held anything heavier than a cigarette)

Type of comm. function assertive
(Specific comm. function) Z těch tří jsem na tom bezpochyby nejlíp.

Of the three of us I am without doubt the best off.
(assumption)
To se pochopitelně nelíbilo redaktorovi.
Of course, that wasn’t to the liking of the editor.
(confirmation)
directive
To nám bezpochyby ještě vyjasníte, inspektore.
You will doubtless enquire into that.
(directive assumption)
interrogative
Opravdu se to jmenuje Symfonie milénia?
Is it really called the Millennial Symphony?
(request for confirmation)
commissive
Až to začne jít, dám ti určitě vědět.
As soon as it starts to go anywhere, I’ll be sure to let you know.
(assurance)
(dis)approval
„Nejspíš ano,“ přikývl Harry, „proč by ale chtěl Rona otrávit?“
“Probably,” said Harry, “but why would Slughorn want to poison Ron?”
(admission)
expressive
„Je to zjevně důležité,“ přisadila si jedna kamenná obluda.
“It’s urgent, apparently,” said the second gargoyle snidely.
(irony)

Table 7: List of annotated fundamental features with examples
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Annotated feature Values
Scope of the marker whole clause

To opravdu nevím.
I really do n’t know
member (narrow scope)
Je lékařka s dobrou pověstí a s nepochybně tučným příjmem.
She’s a surgeon with a good reputation and no doubt a six-figure income.
ellipsis
„A neměli bychom vědět?“ zeptala se Beth. „Možná ne.“
“Well, shouldn’t we know?” Beth said. “Not necessarily.”

Predicate verb Tos už asi zjistil sám.
You’ve probably already found that out yourself.

lemma, morphological tag: být zjistit, VB-S—2P-AAI-1 VpMS—-R-AAP–
Position in a sentence first

Možná u něj nejste zapsán tak dobře jako já, Traversi.
Perhaps your credit is not as good with him as mine is, Travers.
last
Jestli mladej, nevím, ale dědeček určitě.
Young I don’t know, but grand-daddy for sure.
other
Cestovali přirozeně na koních.
They had been on horseback, naturally.

Negation Záhirovi to podle všeho nevadilo.
(Y/N) This didn’t seem to bother Zahir.
In a contrastive pattern Všechno je snad v pořádku, oficiálně určitě.
(Y/N) Everything is [hopefully] in order, at least officially speaking.
Other modal expression Ale tělo s tím mohlo jen těžko vystačit...
(e.g. intensifier, modal verb) A body could hardly make ends meet...
Type of evidence sensory
(if it is present) Kluk zčervenal, jasně se bál dalšího debaklu a výsměchu.

The boy turned red, clearly he was afraid of any further humiliation
hearsay
ti mu řekli, že je na něm určitě dcera majitele vily ..
they were fairly certain the young woman was the daughter of the villa’s owner
reasoning
Dlouhý denní spánek ji zřejmě osvěžil; teď je veselá a milá jako jindy.
Her long sleep all day have refresh her, for now she is all sweet as ever.
inference
–
[evidence is inferred, not present in the text]

Table 8: List of annotated contextual features with examples
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