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Abstract The article provides an overview of corpus approaches to researching linguistic practic-
es for dealing with ignorance and uncertainty. Uncertainty and ignorance are first and foremost 
epistemological or socio-psychological categories rather than linguistic ones. But they can be 
applied to a corpus linguistic setting. Based on a presentation of the central terms and their rel-
evance for digital corpus research, this paper exemplifies proposals for operationalisations using 
a corpus of political science texts from the field of International Relations (DIReC). It gives an 
overview of various methods of researching ignorance and uncertainty in academic discourse, 
focusing on lexicon-based, annotation-based and pattern-search-based approaches as well as 
combinations thereof. The structure of the explanations reflects a central conflict of aims: On the 
one hand, corpus-based research on ignorance and uncertainty requires a precise, interpretive 
approach to the contextual meaning and epistemic function of each individual piece of evidence. 
On the other hand, it seems advantageous to investigate the largest possible corpora for reasons 
of reliability. The final section presents an application sketch that addresses and exemplifies sev-
eral methodological problems. It compares uncertainty markers in political science discourse as 
found in the DIReC corpus with those in conspiracy theories, drawing on the LOCO corpus and 
journalistic discourse represented in a reference corpus of US newspapers.

Keywords annotation by query, computer linguistics, corpus linguistics, ignorance, machine 
learning, operationalisation, uncertainty

1 Introduction

The articulation of uncertainty and ignorance is one of the central communicative tasks in 
academic discourse.1 While this holds for all academic disciplines, linguistic practices vary 
across subjects in their extent, distribution and expression. Uncertainty and ignorance can 
be primarily understood as epistemological or socio-psychological phenomena, but they are 
reflected in language. Conceptualising these phenomena from a linguistic perspective poses 
challenges for all empirical linguistic approaches (Janich 2018, 2020, Ratcliff/Wicke/Harvill 
2022), but especially for those based on the linguistic-statistical analysis of language data. Nev-
ertheless, digital corpora and algorithmic methods of language analysis can yield new insights 
into the forms of linguistic expression of uncertainty and ignorance in academic discourse as 
well as their significance (Jean et al. 2016, Müller/Stegmeier 2019, Zinn/Müller 2021).

1	 I will use ignorance and non-knowledge synonymously, choosing ignorance as a term of my own meta-
language. For a discussion of terminological designation alternatives cf. Japp (2000: 225), Böschen et al. 
(2010: 784), Nielsen/Sørensen (2017: 386).
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This article presents the current state and challenges of research on uncertainty and igno-
rance in academic discourse in the field of digital linguistics. The linguistic analysis of uncer-
tainty and ignorance relies heavily on contextual information and is therefore a subject of lin-
guistic pragmatics. This makes it especially difficult to identify ignorance-related phenomena 
in medium and large data sets on the basis of pattern analysis.

I begin this article with an overview of selected core concepts and conceptual preferences 
– insofar as they are either grounded in digital linguistics or help to discuss digital approach-
es. I draw on the basic distinction between known unknowns and unknown unknowns and 
discuss its implications for linguistic operationalisation. Considerations from the fields of phi-
losophy, science studies and the sociology of knowledge that go beyond this limited scope will 
be therefore left aside. 

The subsequent sections present the main methodological problems and challenges in 
digital research on uncertainty and ignorance and provide an overview of related works. Sec-
tion 3, deals with operationalisations of cases where ignorance results in the absence of certain 
items in a corpus. This question touches on the sign-bound nature of knowledge and is there-
fore particularly relevant. I discuss it by dealing with a programmatic text by Alan Parting-
ton (2014) who asks how one can investigate matters that are absent from corpora. Section 4 
gives an overview of studies that explicitly deal with uncertainty and ignorance. I include both 
corpus linguistic and computational linguistic studies in the literature review. An application 
sketch (section 5) exemplifies the challenges and opportunities of digital uncertainty research, 
using an approach we have developed elsewhere (Müller/Bartsch/Zinn 2021). The explana-
tions are concluded by a résumé and outlook (section 6). 

Wherever possible, complementary analyses of academic discourse enrich the literature 
review. These analyses and also the application sketch are based on the Darmstadt Internation-
al Relations Corpus (DIReC – Müller/Schenk/Steffek 2020), a corpus of political science texts 
from the field of International Relations. It contains the total number of articles from three 
leading US-based journals: International Organization, International Security and World Pol-
itics from 1974 to 2019, summing up to 5,425 texts and 40,768,562 tokens. For reasons of 
comparability, I draw on two additional corpora, namely the LOCO corpus and a reference 
corpus (RC) consisting of randomly selected articles from US national newspapers. LOCO 
is an 88-million-token corpus composed of topic-matched conspiracy and mainstream doc-
uments harvested from 150 websites (Miani/Hills/Bangerter 2022). The presented analyses 
focus exclusively on the subcorpus representing conspiracy theories (33,506,115 words and 
23,937 texts). 

2 Ignorance, risk and uncertainty

One of the fundamental distinctions in the literature on ignorance is the one between known 
and unknown unknowns (Merton 1987, Beck/Wehling 2012, Nielsen/Sørensen 2017: 386 f., 
Janich 2018: 558, Janich 2020: 50). From a semiotic perspective it is about the sign-bound 
nature of declarative knowledge: an object identified as ‘unknown’ or ‘uncertain’ can be ver-
balised and linguistically processed just like any other object. Things that are known to be 
unknown can be described in texts. In academic discourse, in particular, it is common across 
genres to describe unknown knowledge and to distinguish it from known knowledge. Yet we 
cannot address something that is reflexively unavailable to us. It is impossible to talk about 
things whose existence is unknown to the author of a text. Insofar as this unknownness applies 
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not only to the author but also to everyone else, the absence of the unknown in the text cannot 
be meaningfully investigated (Warnke 2012). The situation is different, however, with objects 
that are unknown only to the author of a text, but known to the reader. This can be the case, 
for instance, if the reader of a historical text reflects a state of knowledge that has changed in 
the meantime:

We only come to realize the existence of such unknowns in a retrospect manner, when we 
become genuinely surprised, for example, in the advent of disasters (Daase/Kessler 2007, 
Gross 2010). The unexpected occurrence potentially allows us to become aware of our 
own ignorance and thus may have epistemological value for science, but also moral and 
social value for society. (Nielsen/Sørensen 2017: 387)

Another case is when the reader belongs to a different domain of knowledge, in the context of 
which the existence of an unknown fact can be conceptualised. Think, for example, of certain 
chemical substances that are completely unknown to most people, while experts – through 
indirect methods of analysis – know that they exist but have not yet been able to identify and 
describe them. The term relative ignorance (Goranko 2021) describes such cases from the 
reader’s perspective as matters of an absence in the text. Under certain circumstances, this 
absence can be investigated not only linguistically, but also corpus-linguistically (Partington 
2014, see below, section 3). Nielsen/Sørensen (2017: 387) also include taboos (“things we don’t 
want to know”) and tacit knowledge in the unknown unkowns. Böschen et al. (2010: 784 f.) 
point out that the various manifestations of the unknown are what establishes non-knowledge 
research as an independent field within technology assessment – primarily in distinction to 
research on the concept of risk (Japp 2000: 228). In the latter field, the unknown is treated as a 
probabilistically calculable quantity and, as it were, conceptually domesticated. 

Ignorance research in the line of Merton (1987) treats unknown unknowns as gaps to be 
filled sooner or later on the path of advancing knowledge. This view is contrasted by critical 
sociology. Here, ignorance is regarded as a product of diverse discursive practices (e. g. Gross 
2010, cf. Nielsen/Sørensen 2017: 386). Against this background, Böschen et al. (2010: 785) di-
agnose a progressive “‘politicization’ of ignorance or nonknowledge” since the 1980s. Accord-
ing to the authors, the differentiation of the discursive production not only of knowledge but 
also of non-knowledge in society and in science, gives rise not only to “cultures of knowledge” 
(Knorr-Cetina 1999) but also to “cultures of non-knowledge” (Böschen et al. 2010: 787). With 
this critical focus, Proctor sketches a programme of what he calls “agnotology”:

We need to think about the conscious, unconscious, and structural production of igno-
rance, its diverse causes and conformations, whether brought about by neglect, forgetful-
ness, myopia, extinction, secrecy, or suppression. (Proctor 2018: 5)

Müller/Bartsch/Zinn (2021) capture ignorance as one of ten categories of social uncertainty. 
They measure its occurence using a corpus linguistic annotation approach on a corpus of Ger-
man and British press articles about the coronavirus pandemic (see below, section 4). Uncer-
tainty, here, is a meta category for various social phenomena that are evidenced in language.2 

2	 In contrast, Böschen et al. (2010: 808, endnote 1) “emphasize the analytical difference between uncer-
tainty, as a variant of knowledge, if incomplete, and nonknowledge, understood as the absence of 
knowledge”.
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This approach examines risk, uncertainty, and ignorance in academic discourse as mediated 
through national newspaper discourses rather than directly. Ignorance appears as an attribu-
tion to science by journalistic, political, and other agents. Müller/Bartsch/Zinn start from the 
fundamental distinction between personal (or internal) and situational (or external) uncer-
tainty (Kahneman/Tversky 1982): 

While personal uncertainty refers to the representation of cognitive processes, situational 
uncertainty summarises those forms of uncertainty that are related to an external circum-
stance or fact. […] we connect social to linguistic research by distinguishing linguistic ex-
pressions, which refer to uncertainties as experienced by individuals (such as I doubt that 
the sun will shine), and expressions which refer to the same situation as an objective ex-
ternal condition (The sun will probably shine tomorrow). (Müller/Bartsch/Zinn 2021: 500) 

Müller/Bartsch/Zinn (2021: 506) distinguish five types of personal uncertainty (anxiety, dis-
agreement, doubt, ignorance, presumption) and five types of situational uncertainty (vague-
ness, opportunity, possibility, danger, probability). While these types of uncertainty cannot be 
discussed in detail here, it is important to note that all of them appear in distinctive forms in 
language (see below, sections 3 and 4). 

3 Questions of operationalisation: ignorance and absences in corpora

What are the implications of the introduced terms with regard to a methodology of digital 
analysis? On a fundamental level, we can only measure in corpora what has been qualified 
before as a unit of analysis. This limits the analysis to phenomena which are perceptible in an 
automated way. While known unknowns and uncertainty are expressed in language, unknown 
unknowns can presumably not be found with methods of analysis that depend on the measur-
ability of data. This does not mean, however, that unknown unknowns cannot be investigated 
in corpus linguistics. Rather, we need strategies of indirect exploitation of visible language data 
in research, depending on the type of unknown unknown.

3.1 Categorising and revealing absences

Here, Partington’s (2014) notion of “absence” and its exploration in corpora is particularly 
helpful. In fact, Partington (2014: 122) himself ties in with the non-knowledge debate by mak-
ing the fundamental distinction between known and unknown absences in corpora. Parting-
ton introduces the following categories:

i.	 known – or suspected, or “searchable” – absence;
ii.	 unknown absence;
iii.	 relative absence and absolute absence;
iv.	 absence from a sizeable corpus;
v.	 absence from a limited set of texts, including from a specific portion of a corpus;
vi.	 absence from a position in a single text, including from a location in a phrase;
vii.	 absence defined as “hidden from open view”, that is, hidden meaning. (Partington 

2014: 123)

This categorisation is especially interesting for questions of linguistic pragmatics, sociolinguis-
tics, and studies in the line of Foucault’s discourse analysis. For our purpose, Partington’s mod-
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el is highly relevant, but must be considered with caution. First, not all of the referenced ab-
sences in texts also correspond to the author’s ignorance. For example, the unrealised negation 
particle ne in French sociolects would be considered a known absence in this sense (Partington 
2014: 124), although it has obviously nothing to do with ignorance. Second, there is a link to 
agnotology in Proctor’s (2018) critical sense if certain expectable mentions are absent from a 
corpus or a subset. Partington (2014: 126 f.) gives as example the absence of certain country 
names in White House press briefings during the Arab Spring. Since it can be assumed that 
the White House knew about the political situation of the Arab Spring, it is likely that there 
was at least an attempt to strategically produce ignorance in the public discourse. With this in 
mind, such absences in corpora are a fundamentally relevant perspective of inquiry. They can 
be revealed through comparison with other sources of information. Thus, if we want to assume 
with a critical approach that ignorance is actively produced by suppressing knowledge through 
semiotic practices, we have to compare different contexts of knowledge constitution with each 
other. This can be done either by specifically searching for expectable linguistic units – as in 
the case of the example mentioned – or inductively by linguistic statistical data comparisons 
between corpora (keyness analysis – Gabrielatos 2018). In this way, depending on the object of 
investigation and the domain of knowledge, we can investigate not only strategic productions 
of ignorance such as described above, but also subject matters that are not recognisable and 
thus knowable in a given (research) discourse.

A procedure mentioned by Partington (2014: 130) is to compare corpora from different 
time periods and thus to elicit items that were unknown at one time and then became known 
at a later time. In Partington’s example, he compares the complete output of the UK news-
papers The Guardian, The Telegraph und The Times over three years (1993, 2005, 2010) by 
applying keyness analysis.3 The results reveal not only political and stylistic conjunctures but 
also the absence of later technical innovations such as blog, website or iphone in 1993. From 
this absence, ignorance can be inferred by the researcher drawing on their knowledge of the 
world in interpreting the corpus data (Partington 2014: 130). When we apply this method 
to DIReC, comparing all IR articles published in the 1970s with the whole corpus, we find 
leading political theories (constructivism, contructivist, neorealism, neorealist) and concepts 
(gender, hegemon, globalisation, postcommunist country/state/regime, unipolar world) to be 
absent, respectively unknown in 1970s IR discourse – along with other relevant absences, 
such as those of references to islamism (Al-Qaida, Taliban, islamist, Hamas). Also, when we 
measure the negative keywords of all IR articles published in the 2010s as compared to the 
whole corpus, we find facts that were well known in the earlier discourse and then fell into 
discursive agnosticism. Examples include forgotten items of concern such as Antarctica, Con-
corde, Euratom, and INTELSAT as well as theoretical frameworks not discussed anymore such 
as intergovernalism, Marxism-Leninism, neofunctionalism, positivism and supranationalism.4 
In the case of third world and related phrases, such as third-world countries/markets/leaders, 
their vanishing is not so much due to agnostics as it reflects the growing awareness towards 
the exclusionary effects of using this designation.

3	 Keyness analysis is a large and dynamic field of research, especially in corpus-based discourse studies. 
Gabrielatos (2018) and Rayson/Potts (2020) give an overview of new developments. I focus exclusively 
on Partington’s methodological idea that keywords can be used to examine absences in corpora.

4	 All items mentioned here come with frequencies > 100 in the overall corpus and frequencies from 0 to 3 
in the 2010s subcorpus.
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3.2 Hidden meanings as absences

Partington (2014: 133) also discusses “hidden” meanings as absences in texts. Such implicit 
meanings are of concern both in linguistic pragmatics and discourse analysis. In our context, 
implicit meanings are relevant when they can be made intersubjectively plausible by text-ana-
lytical procedures, while not being reflexively available to the author. This may be the case with 
certain presuppositions, topoi, or implications. Partington explains that such implicit mean-
ings are difficult to find automatically and typically require qualitative analysis strategies based 
on concordances. Furthermore, Partington (2014: 134 f.) draws attention to the problem that 
implicit meanings are interpretative and may therefore depend on ideological and political 
preconceptions of the analyst, especially in Critical Discourse Analysis (CDA). In this context, 
Partington (2014: 133) highlights research on the shifting, unspoken connotations (“semantic 
prosody”) of linguistic expressions. As mentioned, in DIReC, a growing consciousness about 
the problematic semantic prosody of “third world”, “third-world countries” etc. leads to the 
disappearance of those expressions.

A common grammatical source of absences in texts is passive voice:

One of the most frequently discussed absences in CDA writings is that mention of a cer-
tain participant is missing from a certain position in a discourse, for instance, that a cer-
tain passive construction has no agent. It is often inferred that therefore agency is being 
hidden from the reader. (Partington 2014: 135)

While Partington’s particular focus here is on CDA with its critique of political discourse and 
press language, passive voice is an important and common stylistic device in academic texts 
as well. Passive constructions have notably been criticised in academic discourse as a means 
of agent deletion; Billig (2008: 791 f.) has applied this criticism to the original texts of critical 
linguistics itself. However, passive fulfills important functions in academic texts, such as ab-
stracting from the individual case or periphrasing first person statements. Certainly, there is a 
fine line between abstraction and the construction of ignorance in the sense introduced, and 
it is not easy to define it in individual cases. In fact, passive voice in academic discourse often 
serves to reference actions or effects of actions by unknown or irrelevant actors. The following 
concordance excerpt from DIReC illustrates this ignorance function of passive constructions 
using the example of International Relations:5

WP_1986_4_1669 be played again by the victors after a state has been eliminated is not 
enough to guarantee that states will not be eliminated. Consider, for

WP_2007_2_1971 1980s, and by the Serbian army in Kosovo have been described as 
indiscriminate instances of mass violence. This practice has been traced to a combination 

IS_1988_3_2188 destruction of the Toksan structure reported that 70 villages had been 
submerged, 800 people were dead or missing, large numbers of domestic animals had 
been 

IO_1975_2_246 now scheduled for completion prior to 1980. It has recently been an-
nounced that construction will begin in 1980 on two 600 mw facilities and it is anticipated 

5	 The bold print in all citations is inserted by me in each case to highlight the constructions of interest 
(MM).
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WP_1997_1_1037 that he helped revive continues unabated. While Netti has been vindi-
cated, the form and content of his vindication are full of ironies. The spread

IO_2011_4_704 not give a clear indication of what articles ... have been suspended.”38 
Studies of the American and European human rights conventions reach similar conclu-
sions.39 

IS_1979_4_2734 , priority in the employment of conventional ASW forces has been shift-
ed from counter-SSBN operations in forward areas such as the Eastern Mediterranean, to 
reinforcing the 

WP_1988_2_1810 theory might examine what happens under conditions in which con-
flict is predicted to be greatest – in cases where the status quo is ambiguous or where 

In each of these examples, the passive construction causes the agents to be absent from the 
actions described. These absences refer partly to the level of the research discourse and partly 
to the level of the researched facts. In the individual case, it would have to be examined wheth-
er the omission of the agents has to do with the fact that they are not known, whether it is a 
matter of strategic application of agnostic practices in the sense of Proctor (2018), or whether 
the agents are regarded as irrelevant in the sense of complexity reduction.

4 Corpus approaches to ignorance and uncertainty

Apart from the problems posed by unknown unknowns in corpora discussed above, corpus 
linguistics proves successful in finding, measuring and contextualising overt linguistic indi-
cators of ignorance and uncertainty. A recurring challenge remains the notorious problem of 
polysemy when working with expression-based indicators of ignorance and uncertainty (Vell-
dal et al. 2012, Janich 2018: 563 f.). There are various approaches to this. All of them deal with 
a trade-off between the validity of the data studied and its representativeness: The smaller 
the data set, the more precisely it can be linguistically classified, the more valid the results. 
However, a small data set may not be representative of the population of interest. Hence, the 
goal is to describe as large a corpus as possible as precisely as possible with categories of igno-
rance and uncertainty. The following section summarises different approaches to solving this 
problem. 

4.1 Pattern-based approaches

A simple, yet promising approach is to rely on lexical resources and search words such as igno-
rance, unknown, uncertainty, uncertain in the corpus of interest. A purely form-based analysis 
like this remains slightly vague, given that these words appear with different readings. But it is 
an interesting first source of knowledge, or at least heuristics, for specific questions. Müller/
Stegmeier (2019) present a comparative study on the climate change discourse, contrasting 
British and German news coverage of discursive elaborations on risk and uncertainty in the 
renewable energies’ domain. They analyse the word fields of ‘riskiness’ in both languages as 
follows: First, they collect synonyms by evaluating dictionaries and lexical resources as well 
as by collocation analyses in a corpus of topic-specific words with related meanings. Then, 
they extract passages where expressions for ‘risk’ or ‘uncertainty’ occur in the context of re-
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newable energies, measure the significant vocabulary and apply a frame model to categorise 
and quantify relevant concepts of ‘riskiness’ comparatively. This approach comes with a loss of 
lexicological precision, but it makes the conceptual fields in both languages comparable, be-
cause it accounts for the different structures in the respective lexical fields. To give an example: 
the findings from the studies cited above suggest that the English noun risk is most frequently 
(and to an increasing extent) used in phrases such as at risk (Zinn 2020), run a risk and take a/
the risk (of ). To express analogous concepts in German, phrases or word formations are used 
which are based on the word Gefahr/danger (e. g. gefährdet/at risk, Gefahr laufen/run a risk) 
(Müller/Mell 2021: 349 f.).

Collins/Nerlich (2016) use semantic tagging with the corpus analysis tool Wmatrix in 
British press coverage on climate change in order to measure the word field of uncertainty and 
to analyse its contextualisation in different knowledge domains. They study how uncertainty 
is discussed in proximity to the climate change debate. For this purpose, the authors annotate 
newspaper corpora from different time periods using Wmatrix (Rayson 2009), which – among 
other features – enables corpus annotation with semantic word domains:

In this way, the tool is inclusive of a wider field of lexical items that are used to denote 
for example ‘uncertainty’, such as ‘doubt’, ‘unclear’, ‘contentious’, ‘unsure’ etc., as well as all 
morphological forms of the word ‘uncertainty’ itself (‘uncertain’, ‘uncertainty’, ‘uncertain-
ties’). (Collins/Nerlich 2016: 3)

The tool is based on similarity measures of semantic expressions that are not domain-specif-
ic. The approach allows the authors to identify the word field around ‘uncertainty’ in a given 
corpus on a linguistic-systematic level, but it does not take into account context-specific read-
ings. Also, the approach lacks in that more complex, indirect, or context-specific forms of 
mentioning ignorance and uncertainty cannot always be found. Uncertainty words are often 
ambiguous and are specified only in the context of a certain lexical environment. For instance, 
the word uncertain can indicate an external situation (1) as well as a state of mind (2):

(1)	 The world of crime and, therefore, the sociological study of crime is vast and 
uncertain. – BNC baby academic

(2)	 If we are uncertain about its value and apply it mainly to assess its worth then 
it is research. – BNC baby academic

Vold (2006) studies epistemic modality markers indicating uncertainty, such as seem, suggest, 
assume, may, might in English, French and Norwegian research articles belonging to two dif-
ferent disciplines, linguistics and medicine. Since epistemic modal markers are in many cas-
es polysemous, Vold chooses a manual approach based on a small corpus of a total of 120 
articles. Using an exploration corpus consisting of a total of 30 articles, she identifies the 11 
most frequent epistemic markers for each of the three languages and two disciplines inde-
pendently, searches for them in the corpus as a whole and annotates the epistemic senses in 
the concordances. She then measures frequency differences and applies significance tests on 
the annotated corpus. The results show that significantly more epistemic hedges are used in 
the Norwegian and English data than in the French corpus. Disciplinary affiliation and gen-
der, on the other hand, did not produce significant frequency differences in the expression of 
epistemic modality. Nevertheless, Vold detects differences between disciplines regarding the 
type of markers used. 
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4.2 Annotation-based approaches

Kanoksilapatham (2005) adopts Swales’ (1990) approach to genre analysis in her study of tex-
tual features in biochemical research articles and applies it in an annotation study. She an-
notates the rhetorical steps in these articles, which Swales called Moves, and measures the 
Inter-Annotator Agreement (see below, section 4.3). To this end, she takes Swales’ categories 
to annotate text segments of her corpus, a body of 65 research articles from the field of bio-
chemistry. The annotations are evaluated both qualitatively and quantitatively. Swales (1990) 
identifies three basic “Moves” for academic introductions: “establishing a territory (establish-
ing the topic)”, “establishing a niche (justifying the present study)”, and “occupying a niche 
(describing the present study)”. According to Swales, each Move is comprised of one or more 
“Steps” (Kanoksilapatham 2005: 271). Steps 1 and 2 of Move 2, “establishing a niche”, are es-
pecially interesting in our context: “indicating a gap” and “raising a question”. Both point to 
known unknowns in the previous research discourse (Step 1) and in the specific field to be 
addressed in the paper. Kanoksilapatham describes her results and gives examples:

Move 2: Preparing for the present study draws scientists’ attention to weakness in the ex-
isting literature and asserts that a particular research question requires an answer. Unlike 
Move 1, which is always present, Move 2 was recognized in 40 Introductions or 66.66% 
of the corpus. The data show that Move 2 has two variations: Step 1: Indicating a gap and 
Step 2: Raising a question. (Kanoksilapatham 2005: 275)

The examples for Move 2, Step 1, “Indicating a gap”, given in Kanoksilapatham (2005: 275), 
show to what extent this textual practice is connected to addressing ignorance. The teleolog-
ical model of ignorance is used as a basis. This means that a fact which is to be specified as 
precisely as possible is treated as a known unknown. It is expected to become a known known 
as a result of the respective research.

(3)	 The mechanism of processing the nature, 184nt 6S RNA from its precursor has 
not been characterized. – Kanoksilapatham (2005: 275)

(4)	 Consequently, how related the serotonin N-acetyltransferase catalytic mecha-
nism will be to that of other superfamily members is unclear. – Kanoksila-
patham (2005: 275)

Move 2, Step 2, “Raising a question”, in contrast, has the function of conceptually circling 
the known unknown with what is already known and of naming the anchor points from the 
knowledge already known in the research discourse which are necessary for recognising what 
is still unknown. This takes the form of questions or functionally equivalent constructions 
such as hypotheses. 

(5)	 The key (as yet unresolved) questions in analysis of dsRNA-associated PTGS are 
(1) Why are both strands required in the trigger RNA? and (2) How can dsRNA 
exert an effect at concentrations that are substantially lower than those of the 
endogenous target RNA? – Kanoksilapatham (2005: 275)

(6)	 Is conformational stability a determinant of rebonuclease cytotoxicity? – Ka-
noksilapatham (2005: 275)
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Kanoksilapatham (2005: 275) finds evidence for Step 1, “Indicating a gap”, in 38 of the 40 texts 
she examined, while she surprisingly finds evidence for Step 2, “Raising a question”, in only 6 
of the texts in her corpus. 

In the terminology of Bender/Müller (2020), the Steps described in Kanoksilapatham 
(2005) are linguistic manifestations of “heuristic textual practices”. However, they define the 
term more broadly. Heuristic textual practices are decision-making routines in academic dis-
course with which new knowledge is connected to unknown knowledge. This can be done 
by addressing known unknowns as discussed here so far. But there are also heuristic textual 
practices that are only indirectly based on ignorance, such as ‘defining a term’, ‘stating a the-
sis’ or ‘coining an argument’. Bender/Müller (2020) develop a complex, collaboration-based 
annotation scheme to annotate heuristic textual practices in 65 introductions of dissertations 
from 13 different subject areas, thus elaborating text-specific action profiles. They examine 
their distribution across subject areas and constitute four different action types of scientific 
introductions. 

4.3 Approaches based on machine learning

In Becker/Bender/Müller (2020), these collaboratively created annotations serve as the basis 
for training a recurrent neural network for classifying heuristic textual practices. Their ex-
periments demonstrate that the annotation categories are robust enough to be recognised by 
the model, which learns similarities between sentence surfaces represented as vectors. They 
achieve F1 values6 that range from 0.75 to 0.92 at different annotation levels. Related studies 
report F1 values between 0.67 and 0.84 (Becker/Bender/Müller 2020: 450-453). While these 
values are rated as good or very good in computational linguistics, they still indicate an error 
rate that is generally unacceptable for (discourse) linguistic studies on an appropriately anno-
tated corpus.

An important factor is the way manual annotations are handled in computational lin-
guistics. They are usually not carried out by experts in the respective field, but exclusively by 
semi-skilled students or laypersons, who are recruited e. g. via crowd-working platforms and 
are only instructed via guidelines. The underlying model is that of the “representative language 
user”, who has the same competence as all other members of the language community. The 
same applies to the metrics used for the Inter-Annotator Agreement (Artstein 2017).

The model of the ‘representative language user’ has its limitations for use in discourse 
analyses, since it is precisely here that we are dealing with categories that determine the think-
ing and actions of communication participants, but which are not reflexively available in ev-
eryday communicative life (Müller 2015: 16–27). The studies by Bender/Müller (2020) and 
Becker/Bender/Müller (2020) confront these limitations with their approach based on collab-
orative expert annotations. Here, the tagset is repeatedly tested, discussed and incrementally 
developed, in combination with quality assurance procedures, as is standard in computational 
linguistics (Bender 2020). The described studies have shown that expert annotation increases 
the accuracy of neural models. However, the results remain unsatisfactory for linguistic re-
search on pragmatic phenomena such as uncertainty and ignorance.

6	 The F1 value describes the average of the ratio of correctly assigned labels to all assigned labels (precis-
ion) and the ratio of all correctly assigned labels to all occurrences of the category (recall).
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Szarvas et al. (2012: 339) report on corpora annotated for uncertainty in different domains 
such as biology, medicine, news media, and encyclopedia. They diagnose “many overlaps but 
differences as well in the understanding of uncertainty, which is sometimes connected to do-
main- and genre-specific features of the texts.” Szarvas et al. (2012) themselves conduct a study 
on semantic uncertainty in the three domains of biomedicine, encyclopedia, and newswire: 
They “consider propositions to which no truth value can be attributed, given the speaker’s 
mental state, as instances of semantic uncertainty” (Szarvas et al. 2012: 336). The authors in-
troduce a unified subcategorisation of semantic uncertainty “as different domain applications 
can apply different uncertainty categories” (Szarvas et al. 2012: 335). This results in the dis-
tinction of four types of uncertainty: epistemic (It may be raining), doxastic (He thinks that the 
earth is flat), investigative (We examined the role of NF-kappa B in protein activation), con-
ditional (If it rains, we’ll stay in). Based on this categorisation, they normalise the annotation 
of three existing corpora and present results with an uncertainty cue recognition model for 
four fine-grained categories of semantic uncertainty. Like all studies of this type, Szarvas et al. 
(2012) are faced with the task of working through a multi-dimensional field of research with 
semantic, syntactic and pragmatic aspects. This includes topics of lexical semantics and text 
pragmatics in addition to interdisciplinary major categories such as modality and condition-
ality (Janich 2018: 561–565). In order to reduce complexity, the authors refer to a finite dictio-
nary, i. e. a list of lexical cues, which is then applied to the corpora of interest. Simplification 
strategies are unavoidable, but come at a cost: In Szarvas et al. (2012) the distinction between 
epistemic and alethic modality (subjective vs. objective uncertainty) is not made. The blanket 
classification of conditional sentences as uncertainty markers is debatable: factual conditionals 
place actuality assertions under conditional reservation. The authors do not explain how this 
can be linked to a marker of uncertainty. 

Gombert/Bartsch (2022) use pre-trained transformer language models for the semantic 
disambiguation of uncertainty expression in a computational linguistic study on hedging and 
uncertainty marking in academic discourse. These language models provide vector represen-
tations of words that encode not only global distributional properties of a lexical item but also 
local contextual information on each token: 

These representations promise to allow the contextual disambiguation of words which 
signal uncertainty only in some contexts, as the respective word vectors should differ from 
certain to uncertain contexts. (Gombert/Bartsch 2022: 1)

Gombert/Bartsch (2022) compare the performance of two state-of-the-art models, namely 
RoBERTa-large and DistilRoBERTa-base (Liu et al. 2019b, Sanh et al. 2020). To evaluate the ca-
pacity of these models for disambiguating uncertainty markers, they use the above described 
dataset annotated by Szarvas et al. (2012 – “Szeged uncertainty corpus”), and the corpora from 
the CoNLL-2010 shared task (Farkas et al. 2010). The latter contains data from the biomed-
ical domain and Wikipedia that comes pre-annotated with another classification approach: 
Hedges and uncertainty cues are annotated in two different – quite simplistic – classification 
systems. Both models trained by Gombert/Bartsch (2022) clearly outperform the models used 
in the previous literature. This demonstrates that disambiguation based on contextual word 
embeddings is a promising direction in corpus-based uncertainty research. Nevertheless, the 
models rely on the classifications developed by Szarvas et al. (2012) and Farkas et al. (2010), 
respectively, and thus inherit the vagueness and conceptual problems that have been observed 
in these classifications.
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4.4 Annotation by query

Müller/Bartsch/Zinn (2021) take a different approach, based on manual annotation, frame-lin-
guistic modelling and corpus-linguistic operationalisation. They combine manual annotation 
and pattern-based searches in order to find semantic concepts of social uncertainty. They de-
velop the two-level tagset introduced above (section 2) with ‘ignorance’ understood as a form 
of ‘personal uncertainty’. The annotations are performed collaboratively according to bespoke 
annotation guidelines and by means of the tool INCEpTION (Eckart de Castilho et al. 2018). 
They measure Inter-Annotator Agreement and establish a gold standard on a pilot corpus. On 
the basis of the annotated data, the authors work out which patterns are used in the texts to 
express uncertainty. For this purpose, they apply the Frame Semantics notation system (John-
son et al. 2003). For example, instead of the verb to fear, they search for the semi-specific con-
struction NP[cogniser] fears NP[topic]. 

Besides the obvious lexical items that serve to denote uncertainty (possible, risky, unknown 
etc.) grammar plays an important role here, e. g. epistemic modality (NP[topic] could/may VPinf.) 
or negated knowledge constructions (NP[cogniser] doesn’t know / needs to know / is unaware of 
NP[topic] / It is not known CLsub[content] / No one can say/imagine/foresee NP[topic]). The type of 
ignorance that can be found with this approach belongs to the category of known unknowns 
and specified ignorance, as only those are indicated linguistically. In order to apply the gold 
standard to the entire corpus, Müller/Bartsch/Zinn (2021) draw on an annotation-by-que-
ry approach (Eckart de Castilho/Bartsch/Gurevych 2012), in which the gold standard data is 
translated into CQL (Corpus Query Language; Evert et al. 2020) to enable the most precise 
searches in terms of precision and recall. As the study focuses on linguistic practices indicat-
ing and performing social uncertainty that are typically represented on the sentence level, the 
authors opt for matching sentences (<s>…</s>) with CQL queries. To give an example, this is 
the CQL expression used to search ‘ignorance’ in the data:

“<s>[]*(([word=”n’t|not|no|none|nobody”%c][]{0,2}[lemma=”aware|know.*|under-
stand|idea|evidence|data”])|[word=”ignorance|unaware|unknown”%c]|([word=”no|no-
body”%c][word=”one”]{0,1} [word=”can”][word=”imagine|foresee|say”]))[]*</s>” re-
turned 2,106 matches in 1,619 different texts (Müller/Bartsch/Zinn 2021: appendix)

Hits based on still ambiguous search expressions are categorised manually: uncertain and un-
certainty, for instance, are polysemous, as shown above. One reading points to ‘ignorance’ in 
the classification proposed by Müller/Bartsch/Zinn (2021), which could not be identified by 
pattern matching. For this reason, the results of a query of all token forms around the word 
family uncertain has to be manually categorized:

“<s>[]*[lemma=”uncertain.*”%c][]*</s>” returned 1,140 matches in 918 different texts, 
manually categorised as “UK_pers_uncertain_ty_ignorance” (460 hits)

The annotated data are then evaluated with respect to their distributional profile. On this 
basis Müller/Bartsch/Zinn (2021: 521-525) show that the markers for ‘anxiety’ and ‘possibil-
ity’ stand out in the UK corpus, while there is a significant increase of ‘disagreement’ mark-
ers during the observation period only in the German news discourse. Instances of ‘anxiety’ 
decrease in Germany from the end of January onwards, which is likely to reflect the general 
confidence in the governmental and medical institutions in Germany during the first phase of 
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the pandemic. In the UK news coverage on the coronavirus pandemic, markers of ‘anxiety’ are 
continuously more frequent,

with a peak in the last week of February, which was caused by a drop of the stock market. 
Qualitative analysis shows that there is more reporting on personal experiences and the 
experience of fear and anxiety, most likely due to historical changes in journalism. The low 
instantiation of ‘disagreement’ in the early days of the pandemic might relate to bipartisan 
support at the beginning of the pandemic, while over time the critique increased signifi-
cantly in German news coverage (Müller/Bartsch/Zinn 2021: 522).

5 An application sketch

Applying the CQL queries developed in Müller/Bartsch/Zinn (2021) to DIReC, the conspiracy 
theory subcorpus of LOCO and a reference corpus (RC)7 I obtained the results given in Fig-
ures 1 and 2. They are divided along the main categories of uncertainty described in section 2: 
situational uncertainty (vagueness, opportunity, possibility, danger, probability) and personal 
uncertainty (anxiety, disagreement, doubt, ignorance, presumption). These results need to be 
interpreted with care: The operationalisation and CQL queries have been developed on a UK 
media corpus, meaning that contextual properties and idiosyncracies of the discourses under 
review were not considered.8 Furthermore, CQL queries which needed manual categorisation 
were not applied. This means that those lexical items which could not be disambiguated by 
formulating CQL patterns were not considered here. An example is the adjective uncertain 
that points to ‘situational danger’ as well as to ‘personal ignorance’ (see above). 

The results show meaningful differences in the data sets, some of which are expected, but 
others, however, come as more of a surprise. For instance, the considerably higher frequency 
of ‘probability’ formulations in IR discourse is rather a confirmation of what could be expect-
ed assuming that academic discourse operates with the calculability of uncertainty – that is, 
with the concept of ‘probability’ (cf. Figure 1). Nevertheless, it is remarkable that the authors 
of conspiracy theories do not follow this scholarly ductus, but rather evidently conceptualise 
uncertain outcomes of situations in the interpretive frame of ‘danger’. The rather neutral ‘pos-
sibility’ frame is used in the conspiracy theories corpus similarly frequent as in newspaper 
discourse covered in the reference corpus, while its use in the academic DIReC corpus is sig-
nificantly less frequent9. When expressing situational vagueness, in contrast, the conspiracy 
theories range in frequency at the level of academic discourse, which is significantly below the 
frequency of vagueness in everyday journalistic language.10

7	 For brief corpus descriptions and further references see above, section 1.
8	 However, the CQL queries do not touch on the difference between British and American English at the 

level of spelling.
9	 Significance tested with Log-Likelihood Ratio LLR = 677.76; p < 0.0005.
10	 LLR = 1514.69; p < 0.0005.
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Figure 1: Situational Uncertainty in International Relations journals (DIReC), conspiracy theo-
ries (LOCO) and a reference corpus of US newspapers (RC)

On a methodological level, it must be conceded that the word risk (noun and verb) is being 
subsumed here in the ‘danger’ frame. Th is is owed to the observation from the original jour-
nalistic corpus by Müller/Bartsch/Zinn (2021) that the vast majority of the evidence for risk
in both English and German is used in the everyday language sense of ‘danger’, as opposed 
to the academic sense of ‘calculable uncertainty’.11 Initial preliminary studies show, however, 
that risk is used both in the neutral sense of technology assessment and in the everyday lan-
guage sense in the academic IR corpus, although the demarcation is not easy in individual 
cases. Steff ek/Müller/Behr (2021) have shown, using the example of regime, that IR discourse 
is characterised precisely by the coexistence of technical terminology and everyday semantics. 
In contrast, the authors of conspiracy theories use risk signifi cantly frequently with quantifi ers 
such as high, serious, potential, great, low, signifi cant, elevated, severe, and thus seek a linguistic 
approximation to the scientifi c risk discourse. Remarkably, the concept of ‘risk’ nevertheless 
has exclusively negative semantics in the sense of ‘danger’ in an examined sample of 5% of the 

11 For an extensive diachronic study on the semantics of risk in the German national parliament cf. Müller/
Mell (2021). They examine how the concept of ‘risk’ and the broader word fi eld of risk (including also 
threat, chance, danger, hazard, and possibility) have changed over time in parliamentary debate, identify-
ing the most common themes occurring in their co-text using collocation analysis: the vocabulary dis-
tribution in the linguistic environment of risk is measured and the results compared to a ratio assuming 
that all words in a data set are equally distributed, which leads to an expected frequency of expressions 
in the context of risk. Müller/Mell (2021) draw on the complete set of German Bundestag minutes to 
investigate the semantic change of risk in German public discourse since 1949. It can be shown that risk
is developing from a neutral term derived from the technical language in the fi elds of health, safety and 
economics to notions of increasingly catastrophic totality. Risk takes on the discourse function of danger
and has almost exclusively negative connotations. This development begins with the critical technology 
debates of the 1980s and the entry of the Green Party into the German Bundestag, but then spreads 
across topical contexts as well as parties and the political spectrum.
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evidence.12 If this is taken into account, the diff erence in frequency of markers of ‘risk’ between 
the academic corpus and the conspiracy corpus becomes even greater.

Figure 2: Personal Uncertainty in International Relations journals (DIReC), conspiracy theories 
(LOCO) and a reference corpus of US newspapers (RC)

To further illustrate the context sensitivity of any operationalisation, we can take the example 
of ‘disagreement’. An important marker for this concept in the source corpus used in Müller/
Bartsch/Zinn (2021) was confl ict. In the IR corpus, however, confl ict is a keyword for diplo-
matic and armed disputes between states, which are a central object of the research discourse. 
Th is aspect potentially distorts the results regarding the ‘disagreement’ concept, however, be-
cause its usage is aimed precisely at the object dimension of the discourse and does not reveal 
anything about its mode of interaction. In fact, the value for ‘disagreement’ with the original 
search expression is 3.5 times higher in the IR corpus than in LOCO and the reference corpus. 
But even if we exclude ‘confl ict’ (as documented in Figure 2), the value for disagreement is still 
almost twice as high as in LOCO, indicating a highly signifi cant diff erence. Looking at the key 
vocabulary of the ‘disagreement’ evidence,13 we see that confl ict is indeed by no means the only 
reason for the high value. Instead, we fi nd numerous indicators of academic dispute such as 
whether, question and versus as well as mentions of schools of thought: neorealist-neoliberal, 
realist, realism, neorealism. 

Th e low value for ‘ignorance’ in the IR corpus may also be surprising, since marking 
known unknowns is, after all, an integral part of academic practice, as referenced above (see 
section 2). To explain this, it must be considered that the academic corpus under observation 
represents a discourse that is not based on a teleology of not-yet-knowledge – as opposed to 
the life sciences or computer science –, but rather mixes theoretical modelling, political expla-

12 398 out of 7,967 occurences were analysed. The mentioned collocates were measured with LLR > 113.
13 Key lemma list for subcorpus “DISAGREEMENT_DIReC2_wo_confl ict” compared to whole “Darmstadt 

International Relations Corpus (DIReC)”; using log-likelihood statistic, signifi cance cut-off  0.0001% (ad-
justed LL threshold = 43.31); items must have minimum frequency 5 in list #1 and 5 in list #2. Showing 
positively key items only.
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nation and contemporary historical narrative (Steffek/Müller/Behr 2021). In this multifaceted 
notion, ‘ignorance’ is present on various levels, but it is underrepresented. We find ignorance 
markers in formulations aimed at academic transparency (7) as well as in cases where igno-
rance is attributed to the referenced actors at the factual level (8).

(7)	 There is no evidence of support from any foreign government. – DIReC 
WP_1984_1_1771

(8)	 Rather, the United States did not understand its own allies. – DIReC 
IS_2006_2_2051

More interesting is the case of conspiracy theories. Here, the frequency of ‘ignorance’ men-
tions ranges at the level of that in the reference corpus, but their usage differs. In the newspaper 
texts, ‘ignorance’ appears in diffuse contexts, often in personalised stories about individuals 
and referring to everyday life. In contrast, mentions of ‘ignorance’ in the conspiracy theories 
have rather clearly delineable functions: Firstly, there are cases where ignorance is attributed 
to scientists in order to delegitimise them (9). Secondly, there is an action pattern in which 
ignorance is attributed to certain social groups in order to distinguish them from the group of 
those who know. This group can be narrowly defined (10), or encompass all of humanity (11). 
Another function of mentioning not-knowing is documented in citation (12). It is the topos 
of unexploredness, in which ignorance is identified with danger, or at least such an equation 
is insinuated. This function is familiar from discourses around emerging technologies such as 
green genetic engineering.

(9)	 Gallo claims he has no idea how these animal viruses contaminated his lab. – 
LOCO C023f7 https://humansbefree.com/2014/12/the-secret-origins-of-aids-
facts-fallacies-conspiracy-theories.html

(10)	 Parents are usually not made aware of these risks. – LOCO C01314 https://
worldtruth.tv/the-lead-vaccine-developer-comes-clean-so-she-can-sleep-at-
night-44-girls-are-officially-known-to-have-died-from-these-vaccines/

(11)	 We cannot understand the world until we appreciate that most leaders are trai-
tors and that mankind is victim of a diabolical conspiracy on an unspeakable 
scale. – LOCO C05238 https://www.savethemales.ca/000546.html

(12)	 But of course nobody really knows what the long-term health effects will be 
once humans start eating “synthetic proteins” on a massive scale. – LOCO 
C031c9 https://humansbefree.com/2019/05/after-reading-this-article-about-
the-danger-of-gmos-you-will-probably-never-want-to-eat-gm-food-again.html

6 Summary and outlook

In this article, I have presented different approaches to studying ignorance and uncertainty 
in academic discourse using digital corpora. It turns out that any analysis must take into ac-
count two fundamental aspects: the contextual meaning and epistemological implications of 
each piece of evidence as well as the discursive conditions of the respective academic subject 
discourses. Both aspects are essential for linguistically describing these phenomena (Janich/
Simmerling 2023: 153, 159). However, this is difficult to achieve without downsizing the cor-
pora to a degree where their representativeness is at stake. In contrast, approaches based on 
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dictionaries and lexical resources can handle large amounts of data, but have only limited 
explanatory power. This is due to the vagueness and polysemy of the relevant vocabulary and 
constructions, even if the polysemy problem can be partially solved by pattern matching. Stud-
ies on move analysis and heuristic textual practices have shown that investigating ignorance 
and uncertainty in academic discourse is primarily an indirect process. In fact, we need to take 
into account precisely those practices in which ignorance is presupposed, implicated or en-
tailed rather than made explicit. In order to make such cases detectable and fruitful for corpus 
linguistics, we can draw on Partington’s (2014) working concept of absence.

The application sketch presented in section 4 is not to be understood as a research con-
tribution, but instead aims at demonstrating the possibilities and limitations of the digital ap-
proach using an empirical example on a multi-domain application. The annotation-by-que-
ry approach has the advantage that it is applicable over much larger data sets than a purely 
qualitative annotation approach. At the same time, it allows for efficient control over textual 
appearances and potential ambiguity via the concordances available at any time. On the down-
side, the approach, if thoroughly pursued, requires considerable manual re-categorisation and 
double quality control and is therefore time and money consuming. Current computational 
linguistic approaches based on contextual word embeddings promise to deliver accurate and 
reliable results, using a once-categorised dataset, even on large datasets across different do-
mains. These results, too, come with an application threshold: In order to actually work with 
them in ignorance and uncertainty research, annotation schemes at the cutting edge of inter-
disciplinary research as well as training datasets annotated by experts are needed. In summary, 
a combination of the approaches presented here seems to me to yield best results in further 
research.
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