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Evidence type and trustworthiness

The view from social media

Marie Boscaro; Anastasia Giannakidou® & Alda Mari'
! Institut Jean Nicod CNRS | * University of Chicago

This paper provides a first analysis of the relationship between evidentiality
and the speaker’s veridical commitment (Giannakidou and Mari 2021c) in
social networks. Our corpus study highlights that speakers ground their
assertive statements in various types of evidence, including indirect
evidence (Willett 1988). Our statistical results indeed indicate a strong
correlation between Reported evidence and bare Assertions, suggesting that
speakers often rely on reported information while still expressing a strong
veridical commitment. We demonstrated that this should not be interpreted
as a non-cooperative linguistic behavior, even if indirect evidence is
typically considered inadequate for a strong veridical commitment. We
argued that this perspective is too restrictive and that evidence type should
be decoupled from reliability. We propose that the perceived adequacy of an
evidence type stems from a subjective evaluation of trustworthiness of the
speaker of both the evidence and the propositional content it conveys. This
evaluation is shaped by the speaker’s informational basis, which includes
subjective preferences, prior beliefs, background assumptions and biases, as
well as external knowledge about the world.

Keywords: evidence, trustworthiness, assertion, social networks, speech
acts

Assertion, evidence and veridical commitment

The linguistic category of evidentiality has a venerable tradition in linguistic theo-
rizing. Careful cross-linguistic work has brought to light robust grammatical sys-
tems where languages encode source of evidence — and while the phenomenon
is not homogeneous cross-linguistically (with some languages lacking altogether
such a grammatical system), it is accurate to say that the speech act of assertion
relies on the veridical commitment of the speaker to the content of the utterance
(Searle 1975; Harnish 1994; Portner 2018; Giannakidou and Mari 2021a, a.0.),
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and this in turn depends on the type of evidence the speaker has. It has also
been acknowledged that only best possible evidence constitutes a solid ground
for veridical commitment in bare assertion. Typically, when the speaker has wit-
nessed an action herself, she takes that action to be true and reports it in an
unqualified assertion, such as Bill plays the piano (I saw him play); but if the
speaker has not witnessed the act of playing the piano she may report this as Bill
plays the piano, I hear. In this case the speaker relies on indirect, or reported evi-
dence, and many languages actually have to encode the difference in every sen-
tence. In the assertion that relies on reported evidence, the speaker may have
reservations about the truth of the statement, and the assertion may at first glance
appear ‘weaker’ These distinctions between evidence type and their associated
reliability, and their interactions with veridical commitment, have been fixed
in scales of preferred evidence (see among others De Haan 1999; Faller 2002;
McCready 2015).

In this paper, we address the relation between the type of evidence — direct,
indirect, or no evidence at all —, and the degree of veridical commitment for the
assertion as observed in a new discourse area, X (formerly known as Twitter).'
We tackle this question from the point of view of veridical commitment, eviden-
tiality research, and philosophical literature on testimony epistemology. Our main
research questions are the following: what types of evidence do Twitter users tend
to rely on more frequently? What are the interactions between evidence-type and
veridical commitment in this digital context? The empirical study extends on a
corpus of over 3,137 tweets annotated for speech acts and evidence type categories.
Our analysis addresses the question of the statistical correlations between speech
act categories and evidence-type categories and discusses the theoretical conse-
quences of the correlations found in our empirical survey.

We achieve two main results. First, we provide a linguistic-based classification
of evidence in online discourses. Second, we show that the category of indirect
evidence correlates strongly with assertion on Twitter — defying the expectation
we outlined at the beginning of current linguistic theories that treat indirect evi-
dence as ‘weaker’ (i.e. conveying weaker veridical commitment). The strong cor-
relation between reported evidence and assertions that we observed in social
media shows that this evidence type can be associated with a high degree of trust-
worthiness, and enhances an assertive speech act on Twitter. We propose a theo-
retical account of this correlation, arguing that in social media contexts, reported
evidence can still function as best possible grounds for full veridical commitment.
This perspective calls for a reconsideration of traditional assumptions about evi-

1. As this work was carried on a corpus that was gathered before the advent of X, we will con-
tinue to refer to the social network with its previous appellation Twitter.
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dence reliability and more specifically about indirect evidence which is typically
analyzed as a bad candidate for justifying strong veridical commitment. In this
regard, we introduce the concept of trustworthiness evaluation, proposing that
evidence type and proximity do not solely determine the perceived trustwor-
thiness of evidence, or its assumed intrinsic strength (as it has been previously
assumed by Matthewson 2010); instead, it is shaped by a subjective evaluation on
the part of the speaker, based on his or her informational state.

Before we move on, we want to provide some background on the relation
between assertion, veridical commitment and evidence, which will be necessary
if we want to understand what issues are at stake. When speakers make assertions
or assess statements of others they form veridicality judgments about the uttered
content, and these judgments depend on what speakers know or believe to be
true based on the evidence they have, on what kinds of expectations arise given
the evidence or other more subjective preferences (Giannakidou and Mari 2021c).
Paul Grice in his classic paper Logic and Conversation established Quality (Do not
say that for which you lack evidence) as one of the foundational principles of coop-
erative conversation. Quality is formulated as a negative principle in Grice, a filter
on what not to say: do not say that which you know to be false, do not say that
for which you lack adequate evidence. Building on Grice’s seminal work and the
long-standing tradition that this work has initiated (a.o. Bach and Harnish 1984;
Gunlogson 2001; Farkas and Bruce 2010; Lauer 2013; Krifka 2015), Giannakidou
and Mari (2021c,a) formulate Quality positively as the Veridicality Principle of
Assertion below, which posits veridical commitment as the basis for assertion:

(1) Principle of Veridicality of Assertion
A sentence S can be asserted by a speaker A if and only if A is veridically com-
mitted to the content 7 of S, i.e., if and only if A knows or believes 7 to be true.

The Veridicality principle can be understood as a sincerity condition of coop-
erative conversation, and veridical evidence relies on knowledge and (rational)
belief. Knowing or believing rationally that a content is true relies on having evi-
dence for that content, and on judging the evidence as reliable. This notion of reli-
able evidence will require a measure of what we call trustworthiness and introduce
later in this paper.

Knowledge and evidence-based belief establish full veridical commitment.
When the speaker is fully committed to the truth of the content conveyed, by
asserting It is raining, she signals that she has some evidence that she evaluates as
reliable that it is raining, and intends the proposition p ‘It is raining}, to be added
to the common ground of the conversation (Stalnaker 1978), thus becoming com-
mon knowledge. This function of adding a proposition to the common ground
is taken to be the core function of assertion in every formal analysis of asser-
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tion. (see a.o. Beyssade and Marandin 2009; Farkas and Bruce 2010; Ginzburg
2012; Krifka 2015; Geurts 2019; Yalcin 2024). When the speaker lacks reliable evi-
dence she will use some device, say an epistemic modal, to indicate uncertainty:
for instance, she might utter It might be raining if she is guessing; or she may
use a biased modal (Kratzer 1991; Pietrandrea 2005; Portner and Partee 2008;
Giannakidou and Mari 2018) It must be raining if she has some evidence but is
still not absolutely sure, e.g., if she sees people coming in with wet umbrellas. This
MUST sentence still carries uncertainty, but there is preference (yet not knowl-
edge) towards the prejacent proposition It is raining. In this case, what is added
to the common ground is the modal sentence, not p itself. If a speaker relies on
inadequate evidence but does not use a modal, her statement can be analyzed as
a case of an uncooperative assertion or deception.

Several theoreticians (see e.g., De Haan 1999; Faller 2002; Murray 2010; Ricci
and Rossari 2018, to cite just a few) generally accept that the more reliable the
source of evidence the stronger the evidence and the commitment are. To the best
of our knowledge, all theories of evidentiality distinguish between direct and indi-
rect (reported) evidence. If reported evidence is used, a quantity implicature can
be triggered that the commitment of the speaker is lower, perhaps because they
didn’t witness the event and can’t verify the source. This is an implicature indeed,
because it is cancelled when the reported evidence is attributed to an epistemic
authority: e.g. The weather app says it will rain tomorrow will trigger confidence
in the prediction because the weather app is an epistemic authority. In ordinary
conversation, however, it is true that unqualified assertion (without modals, and
without reported evidence) signals the strongest veridical commitment, and that
assertions with reported evidence tend to trigger some doubt with the use of sub-
jective expressions such as modals, attitude verbs (seems, see, hear, and the like).

This paper is, to our knowledge, among the first attempts to study the relation
between veridicality judgment and evidence in online discourses. It is also prob-
ably the first study to ask what evidential categories are at play in those networks,
and if these categories differ from those observed in ordinary co-operative con-
versation and in cross-linguistically attested grammatical systems. Strikingly, in
contexts where pictures can be shared such as in Twitter, evidentiality is no longer
strictly a grammatical category, but extends to encompass a variety of semiotic
objects (pictures, videos, GIFs, link to news-media article etc.) that serve the pur-
pose of grounding the veridicality judgment.

Our work addresses two specific questions. What are the evidential categories
at play in tweets? And second, how are those evidential categories related to
assertion and subjective statements? Our main finding is that assertions empir-
ically correlate with indirect evidence in Twitter. To interpret this association,
we propose that a speaker evaluates evidence as adequate (or even best possible)



102

Marie Boscaro, Anastasia Giannakidou & Alda Mari

grounds for veridical commitment because they deem it trustworthy. Trustwor-
thiness is therefore the result of what we call a trustworthiness evaluation, which is
a subjective measure that assigns a trustworthiness value to each piece of evidence
no matter its type.

The discussion proceeds as follows. Section 2 reviews previous research on
evidence types and assertion, with particular attention to reported evidence and
testimony. We engage with linguistic, computational, and philosophical perspec-
tives. In Section 3 we present our corpus study. We unfold the speech act annota-
tion, our new annotation scheme of evidence type categories on Twitter, and we
study the correlations between assertions and evidential basis. Section 4 provides
a discussion of the main findings and presents our theoretical proposal highlight-
ing the role of trustworthiness evaluation in shaping evidence type strategies. We
argue that the type of assertive statements (bare or subjective) is a cue to deter-
mine the prior trustworthiness evaluation made by the speaker on the asserted
content and on the evidence selected to ground this latter. Section 5 concludes.

2. Evidence and assertions: The existing picture

2.1 Evidence-type and evidential categories

Evidence has been extensively examined across three main fields of research: lin-
guistic studies on evidentiality, NLP research on eyewitness accounts in emer-
gency situations, and philosophical studies on the epistemology of testimony. In
this section, we primarily focus on the first two areas, reviewing the different evi-
dence typologies identified in these domains. The final subsection will address
more in-depth the philosophical literature on the epistemology of testimony focus
on the hapax of reported evidence.

2.1.1  Evidentiality across languages

Linguistic theorizing on evidentiality has produced very elaborate descriptions
across languages and frameworks and overwhelmingly targets grammatical sys-
tems that encode the source of information.” In the literature, evidence is gen-
erally defined as the justification or ground for a given speech act (see a.o. Faller

2. It would be impossible enterprise to cite the voluminous literature; some foundational works
are Chafe and Nichols (1986); Willett (1988); Nuyts (1992); De Haan (1999); Nuyts (2001); De
Haan (2001); Garrett (2001); Faller (2002); Squartini (2004, 2012); Aikhenvald (2004, 2012);
Matthewson et al. (2007); Matthewson et al. (2010); Speas (2008); Murray (2010); Faller (2011);
Smirnova (2012); McCready (2015).
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2002; Aikhenvald 2004; Murray 2010; McCready 2015; Murray 2017). In an
assertive statement the ground is the information source on which the speaker
based his own assertion.

Focusing the correlation between evidentiality and commitment, we focus
on the quasi-universal distinctions identified in (Willett 1988; Aikhenvald 2004,
2018), specifically on the most important divide between DIRECT evidence (i.e.,
information acquired by the speaker witnessing the event) and INDIRECT evi-
dence (i.e. information reported from a secondhand or a thirdhand source)
(Faller 2002). Aikhenvald (2004) states, for example, that the Shipibo-Konibo lan-
guage (a Panoan language spoken in the Peruvian Amazon) has an evidential sys-
tem with four categories: Direct (or Visual), Inferred, Assumed, Reported. If a
speaker is referring to something she has seen (Visual), she will add the clitic ra

(see (2)).

(2) westiora nete-n- ra ka-a iki nokon yosi betan e -a, piti
One  day-temp -DIR.EV g0-PP2 AUX POsS1 elder cony 1-aBs  fish:ABs
bena -i...

search -SSSI
‘One day my grandfather and I went to look for fish (I see it)’

On the other hand, if the speaker is referring to an element he has not seen, but
infers from direct evidence (Inferred), she will add the clitic bira (see (3)).

(3) mi-n bake pi-kas-bira-[a]i, oin-we!
2-GEN child:ABSs eat-DES-INFR-INC see-IMP
“Your child must be hungry (inferred on the basis of him crying), come and
see!’

If the speaker is referring to an event she has not seen but infers it from general
knowledge Assumption (or speculation), the clitic -mein will be added (see (4)).
For example, if someone knocks on the door, one would use -mein to ask oneself
‘who could this be?’

(4) tso- a -mein i-ti ki
who- ABS -SPECL be-INF AUX
‘Who could it be?’ (speculation from general knowledge)

If a speaker is reporting the words of a general hearsay or quoting someone
directly (Reported), he will use the clitic ronki (see (5)).

(5) a- ronki-a iki
do.TR- REP -PP2 AUX
‘It is said that s/he did (it)’ or ‘S/he says that s/he did (it)’
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The cross-linguistic typology established by Aikhenvald (2004, 2018) identifies six
evidential categories, that is to say, six types of information source linguistically
marked in the languages studied as shown in Table 1. Her classification includes
Visual, Non visual sensory, Inference, Assumption, Hearsay and Quotative.

Table 1. Recurrent semantic parameters in grammatical evidentiality
(Aikhenvald 2004, 2018)

Visual It covers information acquired through seeing

Non visual sensory It covers information acquired through hearing, is typically

extended to smell and taste, and sometimes also touch
Inference Reasoning based on visible or tangible results

Assumption Inference reasoning based on information other than visible results

this may include logical reasoning, assumption, or simply general

knowledge

Reported It covers the reported information with no reference to who it was
reported by

Quotative It covers the reported information with an overt reference to the

authorship of the quoted source

In a similar vein, Willett (1988) proposes a typology of evidentials organized
around the distinction between Direct and Indirect sources, with the latter being
further elaborated into the three sub-categories of Reported (i.e., information
from a second or third-hand source such as a specific person, a rumor, popular
folklore, etc.), Inference (i.e., inference or hypothesis based on visible or mental
evidence), and Attested (i.e., first-hand information related to the senses (sight,
hearing, touch, etc.)) as represented in Figure 1.

{ { Visual

{ Direct — Attested { Auditory

{ { Other sensory

{
Types of { { { Second-hand } (hear-
Evidence { { Reported { Third-hand } say)

{ { { Folklore

{ Indirect {

{ { Inferring { Results

{ { { Reasoning

Figure 1. Classification of evidentiality Willett (1988)
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One of the aims of our study is to investigate whether these variants are
observed in social media.

2.1.2  Evidence-type in the literature on social media

Attention to evidence type has also been devoted in NLP (Natural Language
Processing) research, particularly in emergency situations, where discriminating
direct from indirect witness is critical. This strand of research examined source
types, information credibility, and eyewitness categories to optimize information
filtering in emergency situations.

Several classifications of source types (Olteanu et al. 2015) or witness types
(Zahra et al. 2020) have been carried out. Zahra et al. (2020) proposed a classi-
fication of witness types. They identified five categories of eyewitnesses: Direct,
Indirect, Vulnerable, No Testimony, Irrelevant (see Table 2).

Table 2. Eyewitness types in urgency situation on Twitter in Zahra et al. (2020)

Eyewitness types Definition

Direct eyewitness Testimonies associated with the direct perception of an event
through senses (hearing, seeing, touching, etc.). They relay first-
hand information.

Indirect eyewitness This category covers testimonies relayed by direct witnesses

received from their family, or from a restricted social circle.

Vulnerable eyewitness This category covers tweets in which the author shares advice,
orders and alerts received from local authorities. The aim of this
category is to detect users who have anticipated an emergency

situation or who are likely to be directly involved in the crisis

situation.
No testimony Do not have any explicit characteristics of testimonials.
Irrelevant Messages that are too ambiguous to be classified, but which may

have the characteristics of testimonials.

Similarly, Olteanu et al. (2015) identified six main types of sources: Witnesses
(for first-hand accounts from people directly affected by the crisis), Government
(for information relayed by institutional or administrative authorities), NGOS
(for information relayed by non-profit associations), Companies (for information
relayed by profit companies or associations), Media (for information relayed
from traditional or alternative media sources i.e. blogs or online forums), Out-
siders (for accounts from people not directly affected by the crisis or second-hand
accounts).
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Beyond source classifications, NLP researchers have increasingly focused on
assessing the credibility of information related to source types, a matter to which
we now turn.

2.2 On the relation between evidentiality and assertivity

As noted earlier, assertion is associated with a veridical sincerity condition that
the asserted propositional content is believed or known to be true. The strength
of commitment is governed by norms: the norm of belief (a speaker must believe
in the asserted content, see Davidson 1985; Vanderveken 1990; Lauer 2013, a.0.),
the Knowledge Norm Account (a speaker must know the asserted content,
Williamson (1996)), or the truth norm (asserting something is recognizing it as
true (see i.a. with its maxim of quality Grice 1975; Dummett 1981; Wright 1994;
Williams 2010; Giannakidou and Mari 2021a). Additionally, social norms also play
a crucial role in the strength of the assertion imposing assertor’s responsibility
(or ‘liability to sanctions’ for Peirce 1974) and necessitating for the assertor to jus-
tify their statement when questioned (Brandom 1983) (for a review of these social
conventions see Shapiro 2020).

Commitment to truth is a gradable notion, or as Liu (2019) characterizes it,
elastic. In a prior literature, Vanderveken (1990), Giannakidou and Mari (20164,
2021¢) have highlighted different degrees of commitment, sometimes implied by
terms like suggest and guess insofar as they involve different sincerity regarding
the speaker’s intentions.? The strong commitment of the speaker in their assertion
has often been contrasted with weaker commitment in modal sentences
(Karttunen 1972; Giannakidou 2013; Giannakidou and Mari 2021c¢), polar ques-
tions (Farkas and Bruce 2010; Krifka 2015; Farkas and Roelofsen 2017), or belief-
based statements (Hawthorne et al. 2016).

Unlike bare assertions, assertions with a possibility modal (John might be
home) are inquisitive (Giannakidou 2013), and designate lower degree of com-
mitment which leads to lower informativity. Veridical commitment can be envi-
sioned as a scale that distinguishes between full, partial, and trivial commitment:
(6) (Giannakidou and Mari 2016b, 2021¢).

(6) Scale of veridical commitment:
< p, MUST p, MIGHT p >;

3. Gradability of commitment also extends in the literature on modal adverbs (Yalcin 2007;
Portner 2009; Lassiter 2010) building on scale structures (Kennedy and McNally 2005).
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where i is the speaker, p conveys full commitment of i to p; MUST p conveys par-
tial commitment of i to p, and MIGHT p conveys trivial commitment of i to p.
The order is from the strongest to the weakest expression of commitment.

The selection of information impacts the degree of commitment. Experiments
have shown (Robinson et al. 1995) that speakers in conversation have the cognitive
capacity to prioritize information from the most reliable sources, distinguishing
information from reliable sources from information from unreliable sources.
Within this framework, evidence that is proximally accessible to the speaker (such
as direct perception) is typically more reliable than mediated or reported evidence
(indirect evidence) (see for a survey of this philosophical tradition among others
Evans 1982; Coady 1992; Shapin 1995; Lackey 2006; McCready 2015; Goldberg
2020). Hence, data communicated through a direct source tends to elicit a height-
ened commitment level leading to greater credibility in contrast to information
conveyed through an indirect source (see Figure 2). This correlation had been
highlighted in the semantic and typological literature by De Haan (1999). Each
information source is considered to lay on a scale of credibility influencing the
speaker’s veridical commitment. The idea is supported by Frajzyngier (1985);
Palmer (1986) that ‘different manners of acquiring knowledge correspond to dif-
ferent degrees of certainty about the truth of the proposition’ (Frajzyngier 1985,
cited by De Haan 1999). The indirect source holds a particular status (as we will see
more in depth in the next subsection): it indicates veridical disengagement from
the speaker since another source is explicitly mentioned, and the information it
relays can be denied by the speaker without leading to a contradiction (see i.a.
Karttunen 1972; Faller 2002, for an analysis of weak sources as indirect; see Von
Fintel and Gillies 2010; AnderBois 2014, for another view that considers indirect
sources as not weak). Sauri and Pustejovsky (2009) proposes a computational
analysis resonating with the same picture based on factuality in relation to infor-
mation sources. A direct source would commit the speaker more strongly on the
factuality of the event described than an indirect source.

This association between credibility and the type of information source has
also been observed in the NLP literature on social network analysis in the context
of automatically differentiating between credible and non-credible information

Evidential hierarchy

visual < auditory < nonvisual < inference® < quotative
direct evidence < indirect evidence
more believable ¢ - - - - - .- ______. - less believable

Figure 2. Relation between evidentiality and credibility in De Haan (1999)
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sources (for an extensive review of the literature on credibility, see Castillo et al.
(2011)). Both the type of sources disseminated on platforms like Twitter (Olteanu
et al. 2015) and the type of eyewitnesses (Zahra et al. 2020) have been identified
as crucial markers for discerning credible information (i.e. authentic) from non-
credible information (i.e. misinformation or fake news). We will spell out the
association between evidence type and credibility at the end of our paper in the
discussion part. But let us first present some thoughts on the different epistemo-
logical debates that surround reported evidence and testimony.

2.2.1 Reported evidence: An unreliable evidence?

As discussed in the previous subsection, different types of evidence have been
attributed distinct inherent epistemic values in various fields of research. It has been
widely recognized that direct evidence is more likely to be perceived as conveying
truthful content, whereas indirect evidence is often regarded with skepticism.

Within this epistemological framework, reported evidence — i.e., second-
hand or third-hand information — is frequently classified as unreliable due to its
increased susceptibility to distortion or misrepresentation. The inherent skepti-
cism toward testimonial evidence aligns with what Coady (1992) terms ‘negative
epistemology, a philosophical tradition that questions the reliability of testimony
and denies it the status of knowledge or justified belief.

Philosophical skepticism toward testimonial evidence, or information
acquired from the testimony of others, can be traced to two main traditions in
epistemology:

Reductionist View: Testimony alone does not constitute knowledge; it must be
corroborated by external evidence (or facts) to be qualified as justified belief or
knowledge. This perspective is rooted in the empiricist tradition, particularly in
Hume’s An Inquiry concerning Human Understanding, who emphasized habit and
experience as justifications (habit to observe a match between facts and testi-
mony). Similarly Mackie (1969) argues that individual observation is necessary
for knowledge acquisition, contrasting with the opposing stance found in Reid
(1850), which defends testimony as a fundamental source of knowledge.
Conservative View: Reported evidence and testimony are less likely to yield
truthful content because the speaker lacks direct epistemic access to the informa-
tion. The multiple layers of mediation introduce a risk of distortion. This position
is exemplified in Locke’s An Essay Concerning Human Understanding, as refer-
enced by Coady (1992) but also a.o. Lackey (2006)).

This skepticism toward reported evidence extends to legal philosophy. In their
Analysis of Evidence, Anderson et al. (2005) recognize that different types of evi-
dence hold distinct epistemic status concerning their ability to serve as proof in
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court. In English common law, testimony must generally be firsthand, and hearsay
evidence (i.e., reported evidence) is deemed inadmissible in most cases.*

Beyond legal contexts, skepticism toward reported evidence is embedded
within a broader tradition of cognitive autonomy, which Coady (1992) terms the
‘individualist ideology’ This view posits that only individual reasoning or direct
observation can lead to knowledge and justified belief. This notion can be traced
back to Plato’s Theaetetus (201d), where it is argued that testimony in trials does
not constitute knowledge, even if it can guide decisions. Similarly, Descartes, in
Discourse on the Method, adheres to negative epistemology, asserting that ‘a sin-
gle man is much more likely to hit upon [proofs of truth] than a group of peo-
ple’ This tradition of epistemic egoism (a term we borrowed from Foley (1994))
has been extensively analyzed by Coady (1992); Lackey (2006); Adler (2006);
Origgi (2004, 2006), and others. However, such a perspective arguably misrep-
resents scientific knowledge, which fundamentally relies on collective labor and
a division of expertise (see Weber 1919; Kuhn 1962; Merton 1973; Latour and
Woolgar 1979; Bourdieu 2001; Goldberg 2011) and daily-life knowledge acquisi-
tion as David Hume An Inquiry concerning human understanding (5, Section 10)
highlighted ‘there is no species of reasoning more common, more useful, or even
more necessary to human life, than that which is derived from the testimony of
men and the reports of eyewitnesses and spectators.

More recently, linguistic studies have revisited these debates by examining
the interaction between veridical commitment and reported evidence. It has been
argued that reported evidence may attenuate the illocutionary force of assertive
statements, thereby expressing a weaker veridical commitment of the speaker to
the asserted content. This perspective aligns with the Weak Assertion Framework
and we will present them next.

2.2.2 Weaker assertion?

The possibility of asserting with an indirect source raises the question of whether
the assertion itself becomes weaker. One response is to indeed weaken the con-
cept of assertion itself so that we have stronger and weaker assertions (the gradual
theories of assertion). The second response, which we shall adopt in our study, is
to acknowledge that veridical commitment remains robust but we must allow for
the possibility that the threshold for what counts as adequate or reliable evidence
for commitment can be lowered; and this is so because assertions in Twitter have
different goals than assertions in ordinary conversations (for the different goals of
assertions on Twitter see Boscaro ef al. (2024a,b)).

4. Other legal systems operate differently and jurisdictions may accept reported testimony
based on the principle that a witness can transfer their epistemic authority to others through
justifying reported facts.
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Within the gradual theory of assertions, evidentials are treated as being able
to modify the illocutionary force thus resulting in strong and weak assertion types
(for a comprehensive analysis on weak assertion see Mandelkern 2022). Speech
acts, including assertions, are subject to both syntactic and, notably, composi-
tional modifications (Cohen and Krifka 2014; Greenberg and Wolf 2018;> and
more specifically for assertion, Greenberg and Wolf 2018; Incurvati and Schloder
2019; Krifka 2023). Incurvati and Schléder (2019) analyze the adverb perhaps as a
modifier weakening the assertion’s illocutionary force. Greenberg and Wolf (2018)
analyze assertions as inherently gradable entities, denoting a modifiable degree of
credence by both covert and overt modifiers. Modal adverbials (possibly, probably,
necessarily) are deemed overt modifiers of assertion force altering the speaker’s
degree of commitment to the asserted content.

Similar to modal adverbials, evidentials exert a comparable influence on
assertions, according to Krifka (2023) who suggests that the employment of the
indirect evidential apparently should be construed as weakening the assertive
force of the statement. Meanwhile, Faller (2002) proposes interpreting the repor-
tative evidential si in Cusco Quechua as weakening the illocutionary strength of
the assertion, transforming it into the alternative speech act called Presentative:
the use of si substitutes the sincerity conditions of the assertion (i.e., the speaker’s
belief in the content uttered) with an alternative sincerity condition (i.e., the
speaker’s presentation of evidence for the content uttered).

This alteration in the force of an assertion (either weakening or strengthen-
ing) has also been elucidated through social and conversational perspectives. For
instance, Krifka (2023) examines the attenuation of assertive force as a strategy to
mitigate its social ramifications and remaining credible to interlocutors. A ‘strong’
assertion, if disproven, entails a greater social cost compared to a ‘weak’ assertion.
Incurvati and Schloder (2019), on the other hand, scrutinize the adjustment of
assertive force as a mechanism to prevent a categorical negation by the interlocu-
tor or the inclusion of an assertion into the common ground when the asserted
proposition lacks adequate reliability.

Davis et al. (2007) posit that evidentials alter the ‘quality threshold’ of the con-
textual utterance (Potts 2007) and substitute it with a new ‘quality threshold’ In
the scenario of an assertion featuring a reported source, the quality threshold is
lower compared to that of an assertion with a direct source, implying that the con-
text is, in this respect, more tolerant with reduced veridical commitment on the
part of the speaker.

5. Prior literature has introduced other modifiers of illocutionary forces for speech acts
(Holmes (1984) for a comprehensive list, Sbisa (2001), Wolf (2015), Yatsushiro et al. (2022) for
subjective epistemics).
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As we now show, the association between relayed evidence and assertion is
not an exception or an unexpected phenomenon in social networks. It is con-
ceivable and foreseeable that social networks may favor indirect sources of infor-
mation —-indeed they are defined as platforms of information sharing (Kwak et al.
2010). What this default association shows is that assertion is not weakened, but
that it serves purposes other than merely adding information to the common
ground (see also Boscaro et al. 2024a, b). We proceed by presenting the corpus
study in Section 3 and interpret the results in Section 4.

3. Evidence and veridical commitment in social media

For this study, we rely on a corpus of > 19K French tweets, originally collected
by Kozlowski et al. (2020),° and augmented by Bourgon et al. (2022) that gathers
messages related to sudden crises (flooding, explosions, fires, etc.), and annotated
according to the speech-act annotation schema in Laurenti et al. (2022a, b).”

We have added the annotation for evidence type categories. We present these
two annotations in Sections 3.1 and 3.2 and presents the main results pertaining
to the relevant correlations between speech acts categories and evidence type cat-
egories in Section 3.3.

3.1 Speech act categories

Discovered by Austin (1962) and widely promoted by Searle (1975), speech acts
have been the subject of much discussion in philosophical and linguistic literature
(Hamblin 1970; Brandom 1994; Sadock 2004; Asher and Lascarides 2008; Portner
2018, to name but a few). In Austin’s original vision, LAs are intended to perform
an action rather than convey information. When the priest pronounces the words
‘I now pronounce you man and wife, he is performing the action of marrying peo-
ple rather than simply stating a proposition.

Beyond these prototypical cases, the literature has rapidly expanded under-
standing of the notion of speech acts as a particular type of linguistic object
encompassing questions, commands and assertions, and going beyond proposi-

6. https://github.com/DiegoKoz/french_ecological_crisis

7. The corpus gathers messages related to ecological crises that occurred in France from 2016 to
2022 and posted 24h before, during (48h) and up to 72h after the crisis: 2 floods that occurred
in Aude and Corsica regions, 8 storms (Béryl, Berguitta, Fionn, Eleanor, Bruno, Egon, Ulrika,
Susanna), 2 hurricanes (Irma and Harvey), 2 building collapses (Marseille, Lille), 2 chemical
plants explosions (Lubrizol, Sanary), 2 fires (Notre-Dame fire, Gironde and Landes wildfires).
The data comes with additional metadata including: number of likes, retweets, followers and
followings of the user.


https://github.com/DiegoKoz/french_ecological_crisis
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tional content to reveal the communicative intentions of the speaker (Bach and
Harnish 1984; Gunlogson 2008; Asher and Lascarides 2008; Farkas and Bruce
2010; Ginzburg 2012; Krifka 2015; Portner 2018, to cite just a few). Speech acts can
in fact also be understood as attitudes or stances towards propositional content
p in line with Giannakidou and Mari (2021c): by asserting, the speaker presents
p as true, and as worth being added to the common ground; by questioning, she
reveals her uncertainty towards p; by ordering, she requests that p be realized; and
by exclaiming, the speaker expresses a subjective evaluation of p.

Speech acts have been the subject of an extensive body of work in the com-
putational linguistics literature and have proven to be an important preliminary
step in several NLP applications, such as dialogue summarization Goo and Chen
(2018) and conversational systems Higashinaka etal. (2014). Laurenti ef al.
(20224, b) propose an annotation schema both at the tweet and the sub-tweet level
focusing on natural disasters. Their classification envisions speech acts as stances
towards p, their research is therefore of particular relevance for us, insofar as it
considers tweets that are about a well identifiable event (storms, floods, ...). These
events are the fact of the matter under discussion and about which truth is stated,
evaluations are issued, action is required, and information is asked. The main
four-speech act categories at the tweet level are indeed the following ones:

— Jussives. The tweets of this category enhance commitment to take action.
Laurenti et al. (2022a, b) distinguish the following types of jussives: com-
missives (the speaker commits himself or herself to action), exhortative (the
speaker commits some relevant individuals to action), orders (the speaker
commits the addressee to taking action), and open options (the speaker
describes the existence of a possibility of taking action).

(7) Va falloir ancrer le fauteuil au sol @philousports #Eleanor
https://x.com/On3Fr3nch4T53P/status/948215772677050369
‘We’ll have to anchor the chair to the ground @philousports #Eleanor’
https://x.com/On3Fr3nch4T53P/status/948215772677050369

- Assertives. Assertions are declarative sentences that convey objective truth
(in opposition to subjective truth, in subjectives, cf. infra).

(8) Immeuble effondré a Sanary-sur-Mer dans le Var: un homme retrouvé
mort https://www.bfmtv.com/var/effondrement-d-un-immeuble-a-sanary
-sur-mer-le-difficile-travail-des-pompiers-pour-retrouver-les-disparus_ AV
-202112070434.html
‘Collapsed building in Sanary-sur-Mer, Var: a man found dead” https://
www.bfmtv.com/var/effondrement-d-un-immeuble-a-sanary-sur-mer-le-
difficile-travail-des-pompiers-pour-retrouver-les-disparus_AV-
20211207043 4.html


https://x.com/On3Fr3nch4T53P/status/948215772677050369
https://x.com/On3Fr3nch4T53P/status/948215772677050369
https://www.bfmtv.com/var/effondrement-d-un-immeuble-a-sanary-sur-mer-le-difficile-travail-des-pompiers-pour-retrouver-les-disparus_AV-202112070434.html
https://www.bfmtv.com/var/effondrement-d-un-immeuble-a-sanary-sur-mer-le-difficile-travail-des-pompiers-pour-retrouver-les-disparus_AV-202112070434.html
https://www.bfmtv.com/var/effondrement-d-un-immeuble-a-sanary-sur-mer-le-difficile-travail-des-pompiers-pour-retrouver-les-disparus_AV-202112070434.html
https://www.bfmtv.com/var/effondrement-d-un-immeuble-a-sanary-sur-mer-le-difficile-travail-des-pompiers-pour-retrouver-les-disparus_AV-202112070434.html
https://www.bfmtv.com/var/effondrement-d-un-immeuble-a-sanary-sur-mer-le-difficile-travail-des-pompiers-pour-retrouver-les-disparus_AV-202112070434.html
https://www.bfmtv.com/var/effondrement-d-un-immeuble-a-sanary-sur-mer-le-difficile-travail-des-pompiers-pour-retrouver-les-disparus_AV-202112070434.html
https://www.bfmtv.com/var/effondrement-d-un-immeuble-a-sanary-sur-mer-le-difficile-travail-des-pompiers-pour-retrouver-les-disparus_AV-202112070434.html
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- Interrogatives. This category generally refers to tweets in the interrogative
form that seek information.®

(9) Est-ce que la responsabilité de la ville de Lille est engagée?
Is the city of Lille liable?’

- Subjectives. This category refers to tweets with a declarative form (like
Assertive statements). The speaker shares a mental state in these tweets,
which may be an evaluation, a preference, or an expressive state (emotion, feel-
ing). In the literature on evidentiality, subjectivity is often considered an evi-
dential category that encompasses information based on emotions, credence
and personal preferences (Nuyts 1992; Garrett 2001; Squartini 2010; Grano
2021; Giannakidou and Mari 2021a). Here we consider subjectives as reveal-
ing a specific form of commitment. By using a subjective, the speaker sig-
nals that they are not ready to add the informational content to the common
ground (Farkas and Bruce 2010; Krifka 2015) and we hereby consider subjec-
tivity as a modal notion rather than a an evidential one.

(10) Le bébé sauvé dans I'explosion a sanary clest vraiment un miracle
‘The baby rescued in the explosion in sanary is truly a miracle’

Finally Laurenti et al. (2022a, b) added to their classification the category Others
which corresponds to the tweets where the speech act is difficult to identify or is
uncertain.

(11) Le bruit et l'odeur #Chirac https://www.youtube.com/watch?v=Fh20tDHT068
&ab_channel=FredLille
‘The noise and the smell #Chirac https://www.youtube.com/watch?v
=Fh20tDHTo68&ab_channel=FredLille’

Table 3 shows the distribution of speech acts in the corpus of 3137 tweets spanning
over 7 crises, which we have selected to perform our double annotation for speech
acts and evidence type. Assertives are the large majority, immediately followed by
subjectives.

With this speech act distribution in our corpus, we now turn to the annota-
tion schema for evidence categories in social media.

3.2 Evidence type categories and annotation schema

The Annotation was performed by two independent annotators with a kappa
Cohen of 0.7.

8. Biased questions that reveal a preference of the speaker are Subjectives.


https://www.youtube.com/watch?v=Fh2otDHTo68&ab_channel=FredLille
https://www.youtube.com/watch?v=Fh2otDHTo68&ab_channel=FredLille
https://www.youtube.com/watch?v=Fh2otDHTo68&ab_channel=FredLille
https://www.youtube.com/watch?v=Fh2otDHTo68&ab_channel=FredLille
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Table 3. Speech acts Annotation Distribution

Speech acts Count %

Assertive 1892 60.31%
Subjective 688 21.93%
Jussive 461 14.70%
Interrogative 96 3.06%
Total 3137 100.00%

Our study of evidence types on social networks relies on the application of
the typologies of Aikhenvald (2004, 2018) and Willett (1988). We found that the
most common distinction (as seen in Section 2.1) is between Direct and Indi-
rect evidentiality. However, the landscape of evidence is reshuffled in social media
because the majority of evidence is marked extralinguistically with the use of pic-
tures, hyperlinks, videos, etc. Evidence is not only introduced by linguistic mark-
ing, but it is also introduced by the extralinguistic elements we summarize in
Table 4 below.

Table 4. Different forms of extralinguistic evidence on X

Evidence forms Description

Hyperlinks The hyperlink can redirect the reader to a news media article (most
common), an online forum, a YouTube video, a video from another
user account, a picture from another user account, a GIF, a post

from another user, a drawing, a poster etc.

Mention @ The mention can be towards the account of a traditional news

media, of a political agent, or of another user.

# The # can take the form of #sourcename (such as #BFMTV) or it
can be # related to some keywords related to the crisis, or some
Twitter Trend.

Our corpus leads us to distinguish four main types of evidence. For each
type we provide a definition and spell out the overlaps with more traditional
categories, especially with the one identified in linguistic literature reviewed in
subSection 2.1.

- Direct, as defined by Willett (1988), is the traditional first-hand witness cat-
egory. The source may be Visual or, more generally, sensory (smell, touch,
hearing). In the specific case of social media, pictures accompanying the mes-
sage that are not relayed are considered to belong to the Direct category.
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(12) Notre Dame en feu. #feunotredame #notredame #paris pic.twitter.com/
eSiCJsWWeés
‘Notre Dame in fire #firenotredame #notredame #paris pic.twitter.com/
eSiCJsWWeés’

(13) Le feu grignote la toiture de Notre Dame #NotreDame pic.twitter.com/
qasKOox3eS
‘Fire consumes the roof of Notre Dame #NotreDame pic.twitter.com/
qasKOox3eS

Relayed. This category overlaps with the Reported — third-hand source of
Willett (1988), and the Quotative category of Aikhenvald (2004, 2018). This
category encompasses cases featuring second or third hand information
explicitly stated in the tweet content. In relayed tweets the information source
is a media, a forum, or an online video. Relayed pictures, hyperlinks and men-
tions referring to a third-party source (media, institutional source, etc.) are
considered Relayed.

(14) Immeubles effondrés a Lille: le gouvernement confie une mission détude a
des experts pour déterminer les causes du drame https://t.co
/ID9anhScWv
‘Collapsed buildings in Lille: the government commissions experts to
investigate the causes of the tragedy https://t.co/ID9ganhScWv’

(15) Je connaissais cette famille: lemotion du maire de Sanary apres le drama-
tique effondrement d’'un immeuble https://t.co/LhPMwcJixh https://t. co
/B6w4AIkCJq (source VarMatin)

‘T knew this family: the emotion of the mayor of Sanary after the dramatic
collapse of a building https://t.co/LhPMwc]Jixh https://t.co/B6w4AIkC]q
(source VarMatin)’

Loose sources. This category overlaps with the Reported category (Willett
1988) with a third-hand source or even the Rumor’s category (Aikhenvald
2004, 2018). It can also correspond to Aikhenvald’s Hearsay category, which
is defined as a reported information with no reference to whom the source of
that information is. The information in this category is difficult to identify but
it is relevant and related to the annotated crisis.

(16) #VentViolent cette nuit: forte migration de Normands vers I'Alsace...
‘#ViolentWind tonight: strong migration from Normandy to Alsace..’

No Testimony. This category is not an evidential category but has been added
to our classification in order to identify tweets that are somehow related to the
crisis at hand. It corresponds to the usual ‘other’ class.


https://t.co/ID9anhScWv
https://t.co/ID9anhScWv
https://t.co/ID9anhScWv
https://t.co/LhPMwcJixh
https://t.co/B6w4AIkCJq
https://t.co/B6w4AIkCJq
https://t.co/LhPMwcJixh
https://t.co/B6w4AIkCJq
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(17) marseille mdrrrrr
‘Marseille Imaooooo’

(18) Des formations de qualité #TransitionEnergétique, #batiment, #bioener-
gies, #territoires, #EnR, #economiecirculaire, #Industrie en 2018 et 2019 ?
Découvrez le catalogue de #formation en ligne de @nWinstitut, membre
du réseau @assoCLER #Datadock
‘Quality training courses #Energytransition #building #bioenergies #terri-
tories, #EnR, #circulareconomy, #Industry in 2018 and 2019? Discover the
online #training catalogue of @nWinstitut, member of @assoCLER net-
work #Datadock’

Table 5 summarizes our classification for evidentiality in Twitter.

Table 5. Evidence type classification

Evidence type Definition

Direct Information with first-hand evidence (often a picture or video that
has been taken by the speaker).

Relayed Information with second-hand or third-hand evidence explicitly
mentioned by a hyperlink, a hashtag # or mention @.

Loose evidence Information with second-hand or third-hand evidence not
mentioned in the tweet.

No evidence There is no evidence for the information relayed, or the tweet is

unrelated to the topic, which is not mentioned in the tweet.

3.3 Results: The assertive — relayed correlation

Table 6 shows the distribution of the annotation of evidence type. The most fre-
quent category is Relayed, which accounts for 62.54% of the corpus, followed by
No Testimony with 17.18%. The categories Loose Sources and Direct are less fre-
quent, representing 13.23% and 7.04% of the corpus, respectively.

We have studied the correlations between speech act categories and evidence
type categories and performed the Spearman tests on the 16 combinations. In the
table we highlight the significant positive correlations and the slightly positive cor-
relations.
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Table 6. Evidentiality annotation distribution

Evidence types Count %
Direct 221 7.04%
Relayed 1962 62.54%
Loose sources 415 13.23%
No testimony 539 17.18%
Total 3137 100.00%
Table 7. Evidentiality vs speech acts
Evidentiality Assertive Subjective Interrogative Jussive Total
Direct 123 75 6 17 221
(3.92%) (2.39%) (0.19%) (0.54%) (7.04%)
Relayed 1442 161 33 326 1962
(45.97%) (5.13%) (1.05%) (10.39%) (62.64%)
Loose sources 150 217 26 22 415
(4.78%) (6.92%) (0.83%) (0.70%) (13.23%)
No testimony 177 235 31 96 539
(5.64%) (7-49%) (0.99%) (3.06%) (17.18%)
Total 1892 688 96 461 3137
(60.31%) (21.93%) (3.06%) (14.70%) (100%)

We perform a x* test of independence between. The x> statistics takes a value

of 717.54, which correspond to a p-value smaller than 107°. So we reject the null

hypothesis that the phrase type and the phrase mood are independent, and con-
clude that there is a very strong relation between evidential sources and speech

act type.

The table of relative distances to independence, is given below:

Table 8. Evidentiality vs speech acts: Relative difference to independence

Evidentiality =~ Assertive Subjective Interrogative Jussive

Direct -10.29
Relayed 258.67
Loose sources —100.30

No testimony —148.08

26.53
—269.30
125.98
116.79

—0.76
—27.04
13.30
14.51

—15.48
37.67
-38.99
16.79




118

Marie Boscaro, Anastasia Giannakidou & Alda Mari

Positive difference to independence indicates over-representation of a given
evidential category in messages categorized for a given speech act category. Con-
versely negative difference to independence indicates an under-representation of
a given evidential category in messages belonging to a given speech act category.
Specifically, Relayed evidentiality is widely over-represented in Assertive sen-
tences, and widely under-represented among Subjective sentences. All the same,
Loose-sources evidentiality and No-testimony evidentiality are widely over-
represented in Subjective messages.

Opverall, setting aside Jussives and focusing on non-addressee oriented speech
acts (Assertives and Subjectives),” the data show that subjectivity is grounded in
very uninformative sources or even lack of sources. This is expected insofar as
subjective statements convey an internal mental state whose source is the belief
or preferences of the speaker and do not necessarily need external evidence to
be formed (see Nuyts 1992; Squartini 2012; Giannakidou and Mari 2021a). As
for assertions, which are the main focus here, and which overwhelmingly rely in
relayed information, we provide a discussion in the following section.

4. Evidence and trustworthiness evaluation

The results presented in the previous section, particularly the strong correlation
between bare assertive statements and indirect evidence (as highlighted in
Table 8) present an apparent puzzle for the relationship between veridical com-
mitment and evidence when considered in light of the prior literature we started
with, on reported evidence and testimony — as tweets seem to rely on reported
evidence.

For the weak assertion hypothesis outlined in Section 2.2, the correlation may
suggest that tweets are non-cooperative assertions: social media users do not
appear to conform to traditional norms of assertion, particularly the principle of
veridicality and conventional evidential scales:

(19) Tweets as Uncooperative assertions (attempt):
Social media users do not select appropriate evidence to support their strong
veridical commitment. By choosing weak evidence such as reported evidence,
they effectively weaken their veridical commitment.

Yet, we argue in this section, this is not the correct characterization of what is
happening. Key to our argument is acknowledging that what counts as ‘adequate
evidence’ for veridical commitment relies on trust — but trust does not rely auto-

9. Jussives and interrogatives are traditionally considered addressee-oriented.
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matically on the objective hierarchies of evidence that privilege first-hand account
(where the source can thus be omitted). Contrary to prior accounts, we argue that
what renders evidence reliable for commitment on Twitter involves an inherently
subjective trustworthiness evaluation which depends on the speaker assessing the
source of evidence as trusted therefore as passing the threshold for veridical com-
mitment. Mentioning the source is thus an asset for the evaluation and establishes
that the source can be trusted.

The trustworthiness evaluation is a subjective metric that assigns a probabil-
ity to the asserted content based on the type of evidence used and the speaker’s
appraisal of it. In other words, evidence is deemed adequate for trust insofar as the
speaker considers it so. As a result, the notion of best possible grounds is necessar-
ily subjective and shaped by the speaker’s informational basis with some endoge-
nous and exogenous reasons (see Section 2). In this discussion, we defend below
the Trustworthiness Principle as an alternative to the weak assertion hypothesis:

(20) Trustworthiness Principle: Trustworthiness is a subjective measure that assigns
a probability to the content of an assertion based on the type of evidence pre-
sented, and the speaker’s appreciation of that evidence. It is the prerequisite to
veridical commitment.

The Trustworthiness Principle, as stated, completes the Veridicality Principle of
assertion by stating the process that establishes veridical commitment. To artic-
ulate this proposal clearly we provide a brief overview of how trustworthiness
has been conceptualized in philosophy and natural language processing — which
informs our understanding of trustworthiness evaluation. We will argue that
trustworthiness plays a crucial role in evidence selection and in determining
whether a piece of evidence is perceived or not as the best possible evidence to
ground one’s veridical commitment.

4.1 Conceptions of trustworthiness

While relatively underexplored in linguistic research (except McCready 2015;
Krifka 2023), trustworthiness has been extensively studied in natural language
processing (NLP), philosophy, psychology, and also economics. It is distinct from
related concepts such as trust, mere reliance, optimism, expectation, gullibility,
and epistemic vigilance.

Trustworthiness in social media analysis Within NLP and social media
analysis, trustworthiness is typically studied with credibility (for an overview see
a.0. Fogg 2003; Fogg et al. 2003). Credibility has been related both to content
and the source of a message (Wathen and Burkell 2002). Research in this domain
has proposed various credibility metrics (Choi and Stvilia 2015) based on speaker
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attributes such as honesty, neutrality, and expertise (Hovland and Weiss 1951).
Trustworthiness, in this framework, is analyzed as one indicator of credibility
assessment — the other indicator being expertise and competence (Hovland and
Weiss 1951; Fogg 2003; Fogg et al. 2003). It has been defined as a moral virtue —
i.e. perceived goodness and morality of the source, where the source appears as
fair, unbiased, honest, and with integrity. Other external factors have been iden-
tified as indicators of this notion of trustworthiness including ethical behavior of
the source, his commercial interests, his decency, his transparency.

Trustworthiness in Philosophy In the philosophical literature, trustworthi-
ness is often conflated with trust but remains conceptually distinct: while trust
is an attitude, trustworthiness is a property attributed to agents (Hardin 2002;
Hieronymi 2008). This ability to assign trustworthiness has been acknowledged
to arise very early before even the ability to discriminate between evidence types
(Robinson et al. 1995; Robinson and Whitcombe 2003). It denotes an individual’s
likelihood of conveying truthful information, engaging in cooperative behavior —
in the sense of Grice (1975) —, or fulfilling a commitment to an interlocutor. Sev-
eral theoretical perspectives have been proposed:

Moral account (which is the most accepted one where Trustworthiness is viewed
as a moral virtue (see Potter 2002).

Motivational account: It is assigned based on an agent’s goodwill and cooperative
disposition (see a.o0., Baier 1986). Its cooperative disposition can also be motivated
when both agents have same goal — as in the encapsulated motivations theory
Hardin (2002).

Normative account: Trustworthiness is attributed to agents who adhere to spe-
cific norms (e.g., the principle of veridicality).

Institutional account: It is linked to institutional affiliation, which compels trust-
worthy behavior (Hardin 2002).

Affective account: Trustworthiness is treated as an affective attitude, akin to opti-
mism or hope (Baier 1992).

Commitment account: Trustworthiness is assigned based on an individual’s like-
lihood of fulfilling a given commitment (see a.o. Hardin 2002; Hawley 2014, 2019).

These perspectives highlight that trustworthiness is a property attributed to a
person for diverse reasons — normative constraints, epistemic constraints, insti-
tutional affiliation, affective considerations, or commitment fulfillment. Addition-
ally, research has emphasized variability in trustworthiness judgments, which
depend on the speaker’s role — e.g., low trustee vs. high trustee (Hardin 2002) —
and on background assumptions that shape these evaluations (Hieronymi 2008).
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4.2 Trustworthiness evaluation: View from social media

Our proposal challenges the assumptions found in philosophical epistemology
and linguistic studies on evidentiality, which often posit that certain types of evi-
dence inherently convey more truthful information than others. Instead, we argue
that the evaluation of evidence is subjective and somewhat speaker-dependent:
the same piece of evidence may be assessed differently depending on the speaker
subjective preferences, some background assumptions (as already claimed by
Hieronymi (2008)), some facts that are directly or indirectly accessible in their
physical environments, some norms of the conversation, some institutional con-
straints, etc. as we just discussed. Our perspective highlights the multidimensional
nature of trustworthiness attribution as shown by the various debates on the defi-
nition of trustworthiness we saw.

We propose that there is no fundamental distinction between (21) and (22),
as both cases involve assertions where the speaker express certainty towards, thus
commitment to the asserted content — whether the evidence is direct or indirect.

(21) John went to the grocery store; he told me earlier.
(22) John went to the grocery store; I saw him there.

However, we maintain that there is a distinction between (23) and (24), in that
although both involve indirect evidence one (24) is evaluated as certain by the
speaker (with a strong veridical commitment), whereas the other (23) is assessed
as inadequate leading to a weaker veridical commitment with modal bias, there-
fore only partial commitment (Giannakidou and Mari 2016b, 2018, 2021¢, b).

(23) John must have been to the grocery store this morning; I saw him leaving ear-
lier.

(24) John went to the grocery store this morning; I saw him leaving earlier.

Previous work, such as McCready (2015), has argued that evidential selection
relies on a function of reliability, which ranks and evaluates evidence based on two
factors: (i) an initial reliability assessment and (ii) a posterior evaluation based
on the evidence’s past accuracy. This account assumes that speakers adjust their
assertions based on the perceived reliability of the evidence, particularly when the
risk of relaying false information may impact their reputation (McCready 2015;
Krifka 2023).

Rather than adopting this account that we consider to be externalist — as
it supposes an acquaintance with both the evidence and its history of accuracy
or inaccuracy —, we introduce a new framework in which both evidential selec-
tion and the evaluation of the conveyed content are explained through a trust-
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worthiness evaluation. Unlike McCready (2015), we argue that knowledge of
an evidence’s past reliability is not a necessary condition for trustworthiness
assessment. Instead, trustworthiness evaluation operates as a subjective measure,
enabling speakers to assign either a positive value or a negative value indepen-
dently of the evidence type (as stated in (25)).

(25) Trustworthiness evaluation (I): Trustworthiness is a subjective measure of an
individual anchor i that assigns to the content provided by assertion a proba-
bility measure based on the evidence and i’s assessment of the evidence.

Speakers and hearers are individual anchors or judges. When selecting evidence
and assessing the truthfulness of conveyed content, speakers consider multiple
reasons. Matthewson (2010) identifies evidence type, evidence strength, and evi-
dence location as necessary elements in the selection of evidence. We extend her
analysis by proposing that evidential selection is based also on an evaluation of
the speaker which is influenced by her informational basis, which consists of both
endogenous (background assumptions, prior beliefs, subjective preferences, etc.)
and exogenous (facts about the state of the world) components (as spelled out
below in (26) and (27)) — see extensive discussion in Mari (2016); Giannakidou
and Mari (2021a).

(26) Trustworthiness evaluation (II): The trustworthiness assigned to an assertion’s
content depends on the speaker’s evaluation of both the evidence e and the
proposition p it conveys. This evaluation is based on the speaker’s informa-
tional basis, which includes (i) exogenous content C (factual information
about the world) and (ii) endogenous content B (beliefs, preferences, and
background knowledge of the speaker). A speaker considers e to be trustwor-
thy if and only if p is supported by B and/or C.

The speaker’s evaluation of trustworthiness thus results from these two compo-
nents (C and B), leading to our following formalization of the trustworthiness
evaluation function:

(27) Trustworthiness evaluation function (II1): Let u(. | B N C) a contextually
defined measure. A speaker A assigns to p the likelihood to be true based on B
and C. A assigns p as trustworthy iff u(p | BNC) =1.

To illustrate our proposal, we examine two scenarios (scenario 1 and scenario
2) drawn from our corpus observation, each presenting different mechanisms of
trustworthiness evaluation. In Scenario 1 we present the trustworthiness evalua-
tion which is at stake in Assertive statement grounded in Relayed evidence (where
evaluation is based on both B and C). In scenario 2, we present the trustwor-
thiness evaluation at stake in Assertive statements grounded in Loose evidence
(where evaluation primarily relies on B).
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Scenario 1: Assertions with Relayed evidence

We consider Relayed evidence rp in this scenario and its correlation with bare
assertive statement, which is the most important correlation observed in our cor-
pus as highlighted in Section 3.

(28) Assertions with relayed evidence.

a. The speaker A relies on a source rp in context c. rp is the source of content
C, and is either a hyperlink, or a mention @ or a #sourcename.

b. Let Cand B be the two components of the informational basis of A. Cis
the exogenous evidence, i.e., the content provided by the source rp. B is
the set of subjective preferences and/or privately held beliefs of A. The
source is trustworthy iff u (p | BN C) = 1.

c. Ifthe source is trustworthy and p is assertable: ASSERT(4, p)

Scenario 2: Assertions with Loose evidence

In this scenario, we consider Loose evidence (le) and its correlation with assertive
statement. Assertions based on le, proceed from a different principle.

(29) Assertions with loose sources.

a. The speaker A relies on a source le in a context c. le is the source which is
not explicitly mentioned and with no content C directly provided. In this
scenario, only one # merely determines the QUD — i.e. the question under
discussion as defined by Roberts (1996); Ginzburg (1996, 2012).

b. Let Band # be the two components of the informational basis A. # merely
provides the QUD for p, while B is the set of subjective preferences and/or
privately held beliefs of A. The source is trustworthy and is hereby
assertable by A iff p ¢ B.

c. Ifthe source is trustworthy and p is assertable: ASSERT(A, p)

As illustrated by Scenario 1 with rp evidence and by Scenario 2 with le evidence,
one speaker might evaluate as trustworthy different types of evidence based on
both factual content or/and subjective preferences, private beliefs, or background
assumptions.

This subjective evaluation — the trustworthiness evaluation — is also signaled
directly by the speech act uttered. While in producing a bare assertive statement,
a speaker is strongly veridically committed to p and hereby evaluates the evidence
and p as being trustworthy, in producing a modalized assertive statement (or as
in our annotation schema a subjective statement, see Section 3), one speaker is
weakly veridically committed to p and hereby evaluates the evidence and p as
being less trustworthy. We consider that the type of speech act uttered by the
speaker is therefore both a signal of its own veridical commitment (as already
demonstrated by (6)), but also a signal of a trustworthiness evaluation function.
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Our proposal highlights the fact that the type of speech act produced is not
only a marker of the speaker’s veridical commitment (as previously demonstrated
in (6)) but also an overt signal of the trustworthiness evaluation function. Cru-
cially, the speaker’s commitment to a proposition is independent of the type of
evidence grounding it but is influenced by the trustworthiness assigned to both
the evidence and the propositional content. We argue that this evaluation process
— formally captured by our trustworthiness evaluation function — is fundamen-
tal to understanding evidential selection and assertion strategies in social media
discourse.

5. Conclusion

In conclusion, this paper provided a first analysis of evidence selection in Twitter
and its relationship with the speaker’s veridical commitment. We observed that
speakers ground their assertive statements in various types of evidence, which
encompass the traditional distinction between Direct and Indirect evidence
established in prior linguistic literature.

Our statistical results indicate a strong correlation between Reported evi-
dence and bare Assertions, suggesting that speakers often rely on reported infor-
mation while still expressing a strong veridical commitment. We demonstrated
that this should not be interpreted as noncooperative behavior, even if indirect
evidence is typically considered inadequate for a strong veridical commitment.
We argued that this perspective is too restrictive and that evidence type should be
decoupled from reliability.

Instead, we propose that the perceived adequacy of an evidence type stems
from a subjective evaluation of trustworthiness of the speaker of both the evi-
dence and the propositional content it conveys. This evaluation is shaped by the
speaker’s informational basis, which includes subjective preferences, prior beliefs,
background assumptions and biases, as well as external knowledge about the
world.
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