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Abstract

Misinformation and biased opinion-formation plague contemporary politics. Fact-check-
ing, the process of verifying accuracy of political claims, is now an expanding reseach
area, but the methodology is underdeveloped. While the journalistic practice of fact-check-
ing is by now well-established as an integral part of political news coverage, academic
research requires more stringent methods than what journalists thus far have used. In order
to advance the scientific study of fact-checking, we propose two variants of an index meas-
uring the information density of verbal political communication. The main index combines
three dimensions: (1) factual accuracy of political claims, (2) their relevance and (3) the
magnitude of observed communication. In the article, we argue for the significance of
each of these components. Depending on the research problem and data, the indices can be
used for comparisons of political actors across different contexts such as countries or time
points, or in non-comparative situations. Using examples, we demonstrate that the indices
produce intuitive results.
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1 Introduction

Political communication is experiencing a period of rapid and continuing change (Krup-
nikov and Searles 2019). The declining quality of political information through news
reporting has been identified as one of the key developments in the field. It is viewed as a
particularly significant threat to the educative function of political communication through
mass media (Van Aelst et al. 2017). Indeed, the emergence of phenomena such as ‘post-
truth politics’, ‘fake news’ and “Twitter politics’, (e.g. Lazer et al. 2018) has given rise to
an ever-growing literature dealing with various aspects of the (mis)use of facts in politi-
cal speech. Scholars have looked at the role of misinformation in attitude formation, (e.g.
Nyhan and Reifler 2010), the nature and prevalence of misperceptions, (e.g. Flynn, Nyhan,
and Reifler 2017) and the journalistic practice of fact-checking, (e.g. Graves 2017). While
there is a vivid scholarly debate on the epistemology of fact-checking (e.g. Graves 2017;
Uscinski and Butler 2013), scholars have, however, mostly left it to the journalists to
conduct empirical measurements of factual accuracy in contemporary political rhetoric.!
Although fact-checking, i.e., the assessment of accuracy in public statements made by poli-
ticians, is by now a standard process for political media around the world,? academics have
primarily focused on other issues regarding political (mis)information.

Consequently, the quantitative measurement of factual accuracy in verbal political com-
munication has been primarily developed by and for journalists. The analytical depth of
existing accuracy measures used by the media is adequate for journalistic purposes but
from the point of view of academic research they are too one-dimensional. The existing
methodology in verbal political communication has traditionally relied on various forms of
content and discourse analysis designed to reveal the linguistic qualities of political rheto-
ric, but it cannot be used for a quantitative analysis of factual accuracy. Similarly, although
many methodological approaches within political communication are quantitative, they
cannot be applied to the measurement of factual accuracy. For example, the intersection
between political communication and psychology has contributed quantitative measures of
emotion and affect, to investigate the content of political rhetoric (e.g. Crigler and Just
2012). Moreover, the study of political communication has increasingly turned to auto-
mated analysis of political texts, to analyze politicians’ ideological stances using a com-
bination of qualitative and quantitative methods (Sim et al. 2013; Laver, Benoit and Garry
2003). These techniques have led to important advances in addressing the essence of the
study of political rhetoric — the strategies politicians use to construct persuasive arguments
in political debate (Condor, Tileaga, and Billig 2013). However, these methods are also
unsuitable for addressing factual accuracy.

Thus, the current scholarly interest across several scientific disciplines in the prevalence
and use of facts in politics, is not supported by existing methodological tools. Fact-checking
remains a primarily journalistic practice, and the methodology required for scientific inquiry

! However, see Meirick et al. (2018), where expert judgments were used to define the accuracy of political
advertisements.

2 The number of fact checkers in political journalism has grown markedly (Stencel 2017), along with the
popularity of major US fact-checking websites (Mantzarlis 2016). Between 2001 and 2012, mentions of
fact-checking in US newspapers increased by over 900% and in TV and radio programs by over 2,000%
(Amazeen 2013).
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is still largely underdeveloped. To advance the methodology in the field, we propose two
variants of an index measuring the information density of verbal political communication.
The two versions are designed for different situations. The main index is more advanced
and intended for situations where the context of the analysis is uniform enough to allow fair
comparison between the units of analysis, using all the dimensions of the index. We also
offer a simpler version, which can be used to compare actors from less uniform contexts.

The main index’ is three-dimensional, combining: (1) the factual accuracy of political
claims, (2) the relevance of those claims and (3) the magnitude of the observed communi-
cation. Hence, the main index goes beyond the simple and straightforward measurement
of factual accuracy to measure what we choose to call the information density of a politi-
cal communication. The index looks simultaneously at both the accuracy and relevance
of political claims, but also contextualizes that combination by including a component
that measures the size of the communication in relation to the number of factual claims
made by the actors included in the analysis. This last component allows users to distinguish
between actors whose communication is mostly factual claims and actors who speak a lot
but make only a few, if any, factual claims. We call the combination of these three com-
ponents the ‘information density’, because this, as we argue, captures the broader idea of
analyzing what is being claimed in politics and how the claims are made. The main index
is intended specifically for analyses where it is important to take the amount of communi-
cation into account. For example, if one wants to analyze, which member of the German
Bundestag has been the most informative in his/her parliamentary speeches during the last
electoral term, our index offers a way to compress data about the accuracy, relevance and
scope of his/her factual communication into one number that is comparable with corre-
sponding numbers of other politicians in the same context.

The simpler version of the index is two-dimensional. It is otherwise identical with the
main index, but it does not include the magnitude component. The simple index is designed
for situations where units of analysis are not comparable in relation to the magnitude of the
communication. This might be due to, e.g., different languages (that differ in average word
and sentence lengths) or different communication platforms (as some platforms may have
character limits). For instance, if one is interested whether President Donald Trump is more
accurate and relevant in his State of the Union speeches than the Finnish President Sauli
Niinist6 is in his New Year’s speeches, our main index is not suitable for measuring the infor-
mation density, as those speeches are delivered in different languages, and thus the scope of
communication component would skew the results. However, the simple index is created for
situations like these, as it ignores the volume of communication, and thus makes it possible to
compare politicians, even when they use different languages and communication platforms.

In the typical journalistic workflows, fact-checkers usually do not analyze all claims in
particular context, but only the ones that they consider interesting and newsworthy. Thus,
based on such practices, it is not possible to say anything about the overall truthfulness
of politicians or make comparisons between them, although from a scholarly perspec-
tive these would be among the most interesting things to find out. Whereas journalistic
fact-checking usually aims at producing news that consumers want to read, researchers
are driven by accuracy concerns. Additionally, the traditional fact-checking methods only
assess the factual correctness of a claim, but in order to compare the informativeness of
politicians, observing only the accuracy is not enough. As we argue, at least the relevance
of the claims made needs to be accounted for.

3 Throughout the article when we refer to’the index’ without explicit reference to a specific version of it,
we mean this main index.
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In our proposal, the values of the simple scale are set in a range between 1 and 4. All
components of both indices are, however, manipulable according to the user’s needs. By
assigning weights, the researcher can specify the importance of each component. In what
follows, we explain the key properties of the indices and use examples to demonstrate that
the main scale produces intuitive results. We also show how weighting affects the results.
Although discussing and meticulously defining concepts such as ‘fact’ and ‘accuracy’ is
relevant for work in this field, we cannot engage deeply in those discussions within this
study. Our ambition is strictly to offer analytical tools for quantitative, empirical research,
without engaging deeply in the very important discussion on how, for example, the truth
value of claims itself should be conceptualized. For contextualization, we begin by review-
ing the journalistic process of fact-checking.

2 The current state of fact-checking methodology

The main purpose of fact-checking is to evaluate the truthfulness of political claims
appearing in public, such as in politicians’ speeches, interviews or social media messages.
The accuracy of the claims is evaluated against various information sources, such as offi-
cial statistics, documents and expert opinions. According to Graves (2017), a typical jour-
nalistic fact-check consists of five elements: (1) choosing claims to check, (2) contacting
the speaker, (3) tracing false claims, (4) consulting experts and sources and (5) publishing
the check as transparently as possible. The choice of claims involves considering the polit-
ical significance of the claim and its newsworthiness, ascertaining that nonpartisan fact
checkers have checked all sides of the matter and ensuring that the accuracy of the claim
can actually be verified. By contacting the speaker, the fact checker gives a chance to offer
an explanation. Then, by tracing a false claim, fact checkers try to discover the origin of an
incorrect claim and to reconstruct its spread. When evaluating the claim, fact checkers rely
on official data, and usually turn to experts for help in interpretation. To ensure transpar-
ency, the publication of the ‘truth verdict’ is accompanied by source documentation.

These five steps are not identical across different fact checkers. While most fact check-
ers select claims to check (based, e.g., on newsworthiness), some actors set explicit tar-
gets by defining beforehand how many claims they are going to check for each party, or
whether they are going to check all claims in a particular debate or speech (Graves 2018).
The Ukrainian organization StopFake, for example, is dedicated to countering misinforma-
tion that emanates (mostly) from the Russian media (Khaldarova and Pantti 2016).

While the process always ends in an accuracy evaluation of a claim, the accuracy scales
used by the different fact checkers differ considerably. Some only use two categories: true
or false, while others have much more nuanced scales. PolitiFact.com, which is one of
the major US fact checkers, has a six-step “Truth-O-Meter’ scale. It ranges from ‘true’ to
‘pants on fire’; the latter referring to claims that are outrageously false. The Washington
Post’s Fact Checker essentially only rates the degree of seriousness of mistakes in political
claims by assigning Pinocchios. ‘One Pinocchio’ means ‘Some shading of the facts. Selec-
tive telling of the truth. Some omissions and exaggerations, but no outright falsehoods.’
The lowest category, four Pinocchios, is defined simply as a ‘whopper’. A claim containing
‘the truth, the whole truth and nothing but the truth’ is awarded the Geppetto Checkmark
(Kessler 2013). The scales therefore not only differ in terms of the number of categories,
but also in the way they are constructed.
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In addition to these differences in measurement, the reliability of the process itself
has been called into question. Fact checkers have been accused of selecting claims to be
checked based on what the journalists subjectively perceive as important and newsworthy
(for different case selection principles, see, e.g., Adair and Drobnic Holan 2013; Kessler
2013; also Amazeen 2013). PolitiFact, for example, announces that ‘because we cannot
possibly check all claims, we select the most newsworthy and significant ones’ (Adair and
Drobnic Holan 2013). Critics claim that this may induce serious bias in fact-checking. If
the checked claims are not a representative sample of the entire communication produced
by some political actor, these actors may appear to be more accurate or inaccurate than
they actually are. If case selection is not based on a balanced representation of different
partisan views, we cannot rely on the findings to offer a reliable account of the accuracy
of political actors in general (Uscinski and Butler 2013). Thus, the popular comparison
of, e.g., Hillary Clinton’s and Donald Trump’s PolitiFact scorecards, does not necessar-
ily provide us with a trustworthy picture of the accuracy of their overall communication,
let alone their intentions to be honest. Fact checkers themselves acknowledge this and say
that their purpose is to offer information about the accuracy of claims appearing in public,
not to reveal who lies the most (see Amazeen 2013, 2015). Thus, journalistic fact-checks
can offer valuable information about the truthfulness and background of individual claims,
but they do not typically allow us to describe the accuracy of politicians in general, or to
do meaningful comparisons between politicians. However, as will be argued below, if one
wants to harness the potential of fact-checking as a political science method, the approach
of focusing only on the most newsworthy claims is too narrow.

Fact-checking conducted by journalists is also arduous and requires a large, trained
workforce. Attempting to provide a more efficient way to fact-check the vast universe of
politics, the cutting edge of scholarship is developing automated fact-checking. This com-
bines linguistics and computer science to create a fully computerized process of monitoring
political communication, identifying verifiable claims and then verifying their correctness
(seeBabakar and Moy 2016 for a review).* While automated fact-checking will undoubt-
edly be highly useful for many purposes, it cannot, at least in the foreseeable future, satisfy
all the requirements of academic research. As we argue in the following section, merely
checking the accuracy of a claim offers a too simplistic a view of the information content
of political communication. Political issues vary in terms of importance and consequently,
so do the truths and untruths told by politicians. Moreover, automated fact-checking is not
particularly well-suited to comparing different types of political communication, and there-
fore lacks the ability to contextualize the use and misuse of facts in politics.

3 Measuring information density, not just accuracy

As noted in the previous section, fact-checking by journalists typically focuses on the accu-
racy of single claims made by individual politicians, often selected based on subjective
assessments of newsworthiness. However, from a scientific viewpoint, such unsystematic
selection is unacceptable, at least if the purpose is to analyze the overall accuracy of politi-
cians’ communications. For scholars who are more concerned with comparative analysis,
contextualization and the ‘big picture’, the accuracy and background of unsystematically
selected individual claims is not particularly interesting (from an analytical point of view).
Thus the first step in an attempt to use fact-checking as a political science method, is to

4 For a review of fact-checking literature in general, see Nieminen and Rapeli (2019).
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define the boundaries of the communication that is included in the analysis, to establish
the scope of the overall political communication from which claims will then be extracted.
For example, instead of randomly choosing claims made by a politician, a researcher might
want to examine all claims made by politicians from the two major US parties during a
campaign in a congressional election, thus defining a specific temporal range for the com-
munication by a given set of political actors which is to be fact-checked.

In addition, the existing journalistic accuracy scales are one-dimensional in a way that
they do not assess the relevance of the checked claims. Without considering the relevance
of the subject matter of a claim, all claims are treated as equal. But mistakes — and truths
— come in different sizes. For instance, if an American politician confuses the names of
Norwegian and Danish prime ministers, the mistake is, from an American perspective,
relatively irrelevant compared to a mistake concerning, say, the content of the US Con-
stitution or the development of key indicators of the national economy. For Norwegians
and Danes, however, the relative significance of the same mistakes would probably be the
opposite. Consequently, as we argue, the relevance of any claim must also be taken into
account, if fact-checking (as a method) is to provide scientifically meaningful findings. As
our example illustrates, by also measuring relevance it is possible to make comparisons
across contexts where the same political issues may have very different significance. How-
ever, we are not claiming that journalistic fact-checkers’ methods for assessing the truth-
fulness of claims (consulting experts, seeking official government data etc.) are somehow
flawed and misplaced in general or that they should be abandoned. What we are arguing
for, is that this accuracy evaluation process should be complemented with an assessment of
the relevance of claims, if the full potential of fact-checking as a meaningful political sci-
ence method is to be realized.

A closely related issue is the scope of the communication. Some politicians are (much)
more talkative than others. While some politicians might produce several checkable claims
in a one-minute speech, others might fail to make any checkable claims in the same period
of time. If we do not take into account the magnitude of a politician’s communication in
relation to the number of factual claims made, actors with the same amount of communica-
tion but unequal numbers of checkable claims might seem equally informative. In a similar
fashion as for the various formulas for estimating readability and the grade of difficulty in
texts (see, e.g., Kayam (2018) for an overview), by including the size of a communication,
we gain an understanding of how large or small the role of facts is in political communica-
tion. We can, for example, analyze the different rhetorical strategies of politicians in terms
of the frequency of use of facts in their communication.

Since we argue here that a meaningful measurement of factual accuracy in political
communication should go beyond the seemingly simple checking of factual accuracy, a
broader term is needed to describe our indices. As we have already mentioned, we have
chosen to call the combination of the three components—accuracy, relevance and the
scope of the communication—the information density of political claims. Thus, by refer-
ring to ‘information density’, we wish to emphasize the need to contextualize the straight-
forward ratings of factual accuracy and offer a more advanced way of analyzing claims in
political communication.

In addition, as the contexts for political communication are diverse, there might be situ-
ations where it is necessary, e.g. due to theoretical justifications, to emphasize one of these
three components. For example, when analyzing statements made in a context where false
claims could seriously harm the audience or some of its members (e.g. crisis communica-
tions in the case of a nationwide pandemic), it could be meaningful to stress the impor-
tance of accuracy over relevance. There might also be occasions when the researcher is
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more interested in the political significance of the claims, for example, when analyzing
statements politicians make in social media, and thus a possibility to raise relevance over
truthfulness could be motivated. There might even be situations where the researcher wants
to emphasize the scope of communication over truthfulness and relevance. For instance,
in political debates, time is a scarce resource, and when one person speaks, it limits oth-
ers’ chances to do so. Thus, when analyzing the information density of politicians’ debate
performances there could be incentives to ‘reward’ those who focus on factual information
and express themselves more sharply. Therefore, in our indices there exists an opportunity
to weight these components of information density.

‘We now move on to introducing the two indices. We describe them simultaneously, and
then recap and present ready-to-use formulas in the summary section.

4 Theindices

The first component of the index, i.e., the factual accuracy of a political claim, is essen-
tially a traditional fact-check, conducted to establish the truth-value of a claim. This part
of the process of using the indices is essentially the same as the journalistic process: after
identifying a claim for fact-checking, its accuracy is verified using the most reliable sources
available.

A detailed account of how the users of our indices should determine the accuracy of the
claims and define the categories of the scale they use, is beyond the scope of this study. We
assume that the user is familiar with the journalistic practices of fact-checking, and that
the chosen process for accuracy determination will resemble the procedures of journalis-
tic fact-checkers, meaning that the accuracy ratings are based on evidence and nonparti-
san sources, such as official government agencies and scientific studies, will be preferred.
Transparency about the sources should be self-evident. As the datasets that the index is
designed for are large, the practice of contacting the speaker, as some fact-checkers do (see
Graves 2018), might be too labor-intensive. Given that the placing of claims in predeter-
mined accuracy categories leaves the fact-checker with a considerably leeway when eval-
uating claims, e.g. when determining whether the claim could be considered completely
accurate or only mostly accurate, inter-coder reliability testing is an essential part of aca-
demically motivated fact-checking. To decrease subjectivity, predefined margins of errors
for numerical claims (e.g. how much a numerical claim is allowed to differ from the real
number, and still be considered completely accurate) might be worth considering.’

The second component is the relevance measure, assessing the significance of the issue
that the claim is addressing. While a thorough discussion of the exact nature of relevance is
beyond the scope of this study (however, see e.g. Gorayska and Lindsey 1993 and Mizzaro
1997 for studies about relevance in general), it is nevertheless important to acknowledge
some approaches on how relevance can be understood here. In the context of argumenta-
tion, Macagno (2019) has outlined a coding scheme for assessing the relevance of dia-
logue moves. The scheme divides the moves in a dialogue into irrelevant, weakly relevant
and strongly relevant. The evaluation of ‘dialogue moves’ includes considerations about
whether a move in a dialogue is coherent with the previous move(s). For example, an asser-
tion is usually a relevant reaction to a question, while an order is not. It is also important

5 For example, Nieminen et. al. (2017) allowed a five percent margin of error for true claims in their fact-
checking practice.
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to consider whether a speaker’s dialogical moves relate to the topic, whether the move
contributes to the point of the dialogue and whether the move is based on acceptable and
recognizable premises. An approach like this could very well be applicable in the context
of our indices, when the density of political communication from a more argumentative
perspective (i.e. whether politicians” claims are truthful and dialogically relevant) is to be
assessed.

In the context of social media, some studies have assessed the relevance of users and
followers. Cha et.al. (2010) have examined the influence of Twitter-users by comparing the
number of followers, retweets and name mentions. Alsinet et.al. (2020), on the other hand,
measure user relevance in Reddit debates by quantifying the number of comments, the
influence of those comments, and whether the comments agree or disagree with the root
comment. Even though these measures are not as such suitable for applying to our indices,
the attention that a claim gets could be used as a basis for measuring the relevance in situ-
ations where the data is solely from social media platforms.® A simple and straightforward
way to do this could be, for example, to set quotas of likes or shares that each claim must
reach in order to achieve a certain level of relevance. This is also an example of a situation
where values for the relevance component in the indices can be obtained without a purely
subjective assessment.

Sometimes relevance has been measured by the magnitude of the issue itself. For exam-
ple, Quinn and Crean (2012) determine the relevance of small and medium sized service
sector enterprises in different areas by using their percentage of the total workforce as an
indication of significance (e.g. below 30% =irrelevant, 40% =important, 60% = highly rel-
evant). Using such limit values could be another way to make relevance evaluations to be
used in the indices. Examples from the realm of politics could include e.g. the amount of
money that is connected to the claim’s subject (for example, if the issue covers over 20% of
nation’s/city’s/etc.’s budget, it is highly relevant, if 15%—20% it is relevant etc.) or the num-
ber of people that are allegedly affected (e.g. over 50% of the population could be ‘highly
relevant’, 35%—-50% could be ‘relevant’ and so forth).7

The above examples are intended as illustrations of how the question of ‘relevance’
has been dealt with in previous literature and how those solutions could be applied in the
context of our indices. There is obviously no commonly accepted framework for ranking
political issues in the terms of relevance, so the indices in this respect leave much leeway
for the user, which highlights the importance of transparency in documenting the research
process.

The third component is the scope of the overall communication that is included in the
analysis. This part requires identifying the limits of the (verbal) communication that is
incorporated into the analysis.

Let us denote the accuracy of a single claim by a and suppose that it has four pos-
sible integer values from 1 to 4 (with 4 meaning ‘completely accurate’ and 1 meaning
‘completely inaccurate’). The user can freely decide on the range of values. Similarly,
we denote the relevance of a claim by r, with the same four-point scale (4 meaning
‘very relevant’ and 1 meaning ‘entirely irrelevant’), which can also be decided by the

® The reasoning being that likes and shares could be seen to reflect what people consider important or inter-
esting, and thus reflecting also relevance.
7 This idea was originally formed in conversations with professor Matti Wiberg.

@ Springer



Not just the facts: an index for measuring the information density. ..

Table 1 The influence of

parameter q when q=1 av : > > :
1 1 1.41 1.73 2
2 1.41 2 2.44 2.83
3 1.73 2.44 3 3.46
4 2 2.83 3.46 4
Table 2 The influence of a\r 1 2 3 4
parameter ¢ when q=2
1 1 1.59 2.08 2.52
2 1.26 2 2.62 3.17
3 1.44 2.29 3 3.63
4 1.59 2.52 3.30 4
Table 3 The influence of a\r 1 2 3 4
parameter q when q=10
1 1 1.88 2.71 3.52
2 1.07 2 2.89 3.76
3 1.11 2.08 3 3.90
4 1.13 2.13 3.08 4

user. Arguably, in practically all situations, the researcher wishes to contrast higher
accuracy and relevance values with lower values of both components. Therefore, in our
index, both concepts are treated as having a parallel effect, so that we can multiply®
them in order to measure the information density of a single claim. The possibility of
prioritizing accuracy or relevance is realized by adding positive weighting exponents p
and q respectively. Thus, the information density of a single claim can be calculated as

s=(apr‘7)ﬁ$q (D

where the outer exponent pﬁ scales the value of the information density to the same inter-

val as the accuracy and the relevance. Notice that s is no longer an integer but is a real
number between 1 and 4. Notice also that Eq. (1) can be rewritten in the form

1

§ = (ar%)@ (2)

This means, that we can always normalize to p = 1 and thus, for simplicity, it is enough
to use only one exponent parameter ¢. In other words, instead of (1), we use the equation

s = (arq)it 3)

8 We could also use the simpler linear additive version of the index, where we sum the values instead of
using multiplication. However, this nonlinear multiplicative version is more natural, since it penalizes
extreme values. For example, 1 +4 =2 +3butl X4 <2x3.
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For example, if we choose g = 1, the accuracy and the relevance are equally impor-
tant, and the information density is then

s =yar @)

In order to place more weight on the relevance, we can choose ¢ > 1, e.g..qg = 2,
obtaining

s = Var? Q)

while the choice g < 1, e.g.,q = % emphasizes the accuracy, giving

s = Vair (6)

In Tables 1, 2, 3 we illustrate the influence of the parameter q by giving the information
density values with all the possible combinations of the accuracy a and the relevance r.
Table 1 corresponds the Eq. (4) meaning that the accuracy and the relevance are equally
important. In Tables 2 and 3 we have put more importance to the relevance by choosing
q=2 and q=10, respectively. Note that the diagonal values of the tables are not depending
on the parameter q.

Suppose also, that instead of only one, there are several claims to be analyzed, as is typi-
cally the case. Let the total number of claims be n and the accuracy and the relevance of the
i th claim be denoted by g, and r; respectively. Then, the natural way to evaluate the general
information density is to calculate the average of the single items:

n
s=1 Y (! o
ST i=1(alri) 4 @

This is also the formula for the simple scale. Notice that since it is an average, s is also a
real number between 1 and 4.

The consideration of the third component, i.e., the scope of overall communication, is a
rather more complicated task. This is due to the fact that the number of claims as a propor-
tion of the used characters, depends strongly, for example, on the context and the language
used. For instance, character limits in social media applications constrain the length of
communications, but in many other types of communication such restrictions do not exist.
More critically, languages differ from one another in terms of sentence length, and this
also changes over time (Hammarstrom 2016; Bochkarev, Solovyev and Wichmann 2014;
Sigurd et al. 2004). For this reason, we suppose that the average number of characters used
per factual claim is a known constant, denoted by k. This constant k can be calculated by
dividing the total number of characters used in the chosen context, (e.g., in a parliamentary
debate) by the total number of factual claims made in the same context. If m is the total
number of characters used by an individual politician and » is the number of factual claims
made in the chosen context, then the ratio
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a=t==1 ®)

~|= 13

describes how many characters that politician uses to form a single claim, compared to
the average.” If @ > 1 there are fewer claims in the text than the average, and this should
decrease the substance value (7), and vice versa.'” For this reason, we divide the general
information density value s by o”, where p is again a positive weighting exponent. Thus,
we obtain the final information density index in the form

R i <4

s=2 TR Gty ©)

aP mp 4
i=1

Notice that if we choose p = g = 1, all the components, i.e., the accuracy, the relevance
and the magnitude, are equally important, and the information density (9) reduces to

s=E 3 Var (10)

In order to place more weight on the magnitude, we can choose p > 1, e.g., p = 2, and
then we obtain

K2 o
=L VA an

while the choice ofp < 1, e.g., p= %, emphasizes the accuracy and relevance more,
giving

k n
S=/~— Y. Var (12)

® The user of our main index should bear in mind that the scope of communication component penalizes
speakers for all kinds of communication other than factual claims. However, there is plenty of relevant non-
factual political communication, such as expressions of values. Thus, applying the main index to contexts
where the factuality of communication is not necessarily a default (e.g. opinion pieces written by politi-
cians), might not be appropriate. We will return to this issue in the discussion section.

10 Our decision to measure the scope of communication as the number of characters warrants explanation.
Using the number of factual claims (proportioned to the number of all phrases) instead of characters would
eliminate the problem of comparison between different languages. Such metrics have been used in analyses
of political texts (see e.g. The Manifesto Project, where the coding units are quasi-sentences, Werner et.al
2015). This is certainly one potential direction for further development of our index, and something that we
carefully considered when we were designing our index. However, we ended up using the number of char-
acters, because it also takes into account how compact the communication is. The same content can usually
be expressed in many different ways, either more concise (and maybe also clearer) or longer. Since we wish
to address the information content of political communication, we designed the scope of communication
component in a way that does not only take account only the number of claims that are made, but also the
way how they are made. On the other hand, some facts are naturally longer in characters than others and
therefore those who communicate about shorter and simpler facts get better characters per claim ratio than
those who communicate about longer and more complicated issues. However, the character-based version
might be more effective in penalizing the speaker for such practices as overcommunication (the speaker e.g.
communicates something in more word-rich manner than necessary, in order to distract the audience, see
e.g. Hansen 2015). In summation, there are arguments for both a claim-based and a character-based scope
component, and after considering the issue we concluded that the character-based version might be more
appropriate.
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Notice that theoretically, S is no longer necessarily a number between one and four. As m
increases, S tends to zero but is always positive. Extremes are theoretically possible, but
do not occur in reality. On the other hand, since 1 <'s <4 and m > n, we have a > i This
implies

S capp
= < 4k (13)
and thus, we always have 0 < S < 4k”. However, in practice, a is often close to 1, mean-
ing that the value of S is between 1 and 4.
5 Summary

Let us conclude by stating the ready-to-use formulas once more. The general form of the
simple index, including only accuracy and relevance, is

IR L P
S—n;WA)‘ (14)

where a; is the accuracy of the i th claim (q; € {1,2,3,4}), r; is the relevance of the i th
claim (r; € {1,2,3,4}), n is the number of claims (n > 0) and ¢ is the weighting exponent
(g > 0).

If we choose g =1, i.e., the accuracy and the relevance are equally important, (14)
reduces to

__ 1y
= VA (15)

The general formula for the main index, which also includes the scope of communica-
tion, is

P=1jp s
§= = Xl (16)
i=1

where in addition to the previously defined terms, k is the average number of characters
used per factual claim (k > 0), m is the total number of characters used (m > n) and p is the
weighting exponent (p > 0).

If we choose p =¢ =1, i.e, the accuracy, the relevance and the magnitude are all
equally important, (16) reduces to

5= 2 ar, )

Examples How should the indices be used in an empirical inquiry? In the following,
we provide a few examples of different situations, to describe how the full index could
be applied in scholarly work. The examples are analogous to real-life research designs,
such as the fact-checks conducted by PolitiFact.com. Following the work logic of profes-
sional fact-checkers, our examples illustrate situations where the analysis examines verbal
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communication by politicians. That communication includes claims that can be assigned a
truth-value, and as we argue, a relevance value and a contextual component concerning the
scope of communication.

Let us first consider the situation where a scholar is interested in comparing party mani-
festos in terms of their information density. In this case, the researcher should first choose
which party platforms to analyze, thus defining the context of analysis. In the analysis,
each individual manifesto could be treated as a separate analysis unit, but one could also
combine, for example, several manifestos from one party into a single unit of analysis. By
choosing a restricted context for the analysis, the researcher determines the scope of the
communication that is included in the analysis. In the next phase, the researcher should
identify checkable claims for each unit of analysis, (i.e., how many checkable claims each
unit of analysis makes/contains) and assign accuracy and relevance values to each of them.
The number of characters and factual claims should also be counted in each unit of analysis
and these should then be summed in order to find the total number of characters and claims
in the chosen context. When the total number of characters is divided by the total number
of claims, this gives the value of k, which denotes the average number of characters used
to produce one factual claim. This is then compared with the character-claim ratio for each
unit in the analysis (see Eq. (8)), allowing the researcher to determine a for each analy-
sis unit. The researcher is now ready to calculate the information density value for every
analysis unit and thus reveal which party manifestos (or groups of manifestos or platforms)
have the most accurate and relevant content.

Alternatively, a researcher could be interested in comparing the information density
of a single politician over time; for example, across several parliamentary terms. In this
case, each parliamentary term and the politician’s speeches during each of them, form the
units of analysis. The scholar should, again, identify checkable factual claims from each of
the parliamentary terms and assign truth and relevance values to each of them. Characters
used and checkable claims made, in each term, should be counted and summed to obtain
the total number of characters and claims in the given context. Based on these values, the
researcher can calculate k by dividing the total number of characters by the total number
of claims. Using k, o can be calculated for each term (again, see Eq. (8)). The information
density values can then be determined to investigate how informative the communication
by the politician has been during the various parliamentary terms.

To consider one more possibility, sometimes a researcher wishes to compare actors
whose communications have very different starting points. One might, for example, want
to compare the information density of a politician’s Twitter messages with blog posts by
another politician, because the two politicians use those specific channels as their most
important means of communication with their respective electorates. Because the nature
of these two platforms is so different (Twitter has strict character restrictions while blogs
usually do not), this may distort the information density value via the communication mag-
nitude. Similarly, a researcher might want to compare communication by politicians from
two different countries, e.g., parliamentary speeches concerning the implementation of
a particular piece of European Union legislation. If the speakers use different languages,
and the languages differ considerably in terms of average word and sentence length, this
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Table 4 The information-content indices of example politicians’ claims

Politician No weighting Accuracy emphasis (relevance Relevance emphasis
weight g = 0.5) (relevance weight
q9=2)
1 5.37 5.37 5.37
2 2.68 3.38 2.13
3 2.68 2.13 3.38
4 1.34 1.34 1.34

Table 5 The impact of

L Politician ~ No weighting ~ More weight to Less weight
communication scope

magnitude (p =2) to magnitude

(p=0.5)
5 3.58 3.20 3.78
6 1.53 0.59 2.48
7 1.34 0.60 2.01
8 2.68 2.40 2.84

reduces the main index value of the speakers who use the wordier language.'! In these
cases, the inclusion of the communication magnitude variable might not be meaningful,
particularly if it is not weighted downward, but the simpler version of the index could still
be used, focusing only on the accuracy and relevance of the claims. The simple index is
also suitable if one only wants to analyze how one particular politician has performed in
some particular context.

However, the parameter for communication magnitude can also be used to make com-
parisons across different contexts meaningful. Comparisons across time, political systems
or different languages, for instance, can be made possible by using the magnitude param-
eter k, provided there is a universal reference point for the average communication magni-
tude. A universal reference point could, for example, be the average number of characters
per claim across different countries or different measurement points in time. Using that
average as a reference point for assessing the various individual measurements in the same
data — countries or time points — puts them into context in situations where the different
measurement points as such cannot be used for meaningful comparisons. In the absence
of a proper universal reference point, the simpler index, however, offers a more practical
solution.

In our example, we analyze data that contains 530,015 characters and 395 claims in all,
the average number of characters per claim (k) thus being 1,342. In the first example, the
data simulate comments made by four politicians during a parliamentary debate concern-
ing a legislative proposal. The four politicians differ from one another in terms of accuracy
and relevance in the claims they make in their comments, but the number of claims as well
as the number of characters they use are identical. This example demonstrates how apply-
ing different weights to the accuracy or the relevance component, affects the results.

' Translation could, at least in principle, be the solution to this situation, but sometimes this is not feasible,
(e.g., due to limited resources) or meaningful, (e.g., when something that affects the accuracy value of a
claim could be lost in translation).
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The example politicians in Table 4 have the following characteristics:

Politician 1: all claims are accurate and relevant (15 claims and 15,000 characters).
Politician 2: all claims are accurate but irrelevant (15 claims and 15,000 characters).
Politician 3: all claims are inaccurate but relevant (15 claims and 15,000 characters).
Politician 4: all claims inaccurate and irrelevant (15 claims and 15,000 characters).

As we can see from Table 4, weighting the accuracy or relevance does not affect the
results if both components are identical for all claims (politicians 1 and 4). The situation is,
however, different for politicians 2 and 3. When more emphasis was placed on accuracy by
de-emphasizing relevance (g= 0.5), the value of the information density index for politi-
cian 2 increased from 2.68 to 3.38, because his/her overall accuracy was higher than his/
her overall relevance.'? Correspondingly, the index value of politician 3 decreased from
2.68 to 2.13, because his/her overall relevance was higher than his/her overall accuracy.
When the relevance was given more weight, the result was exactly the opposite: politician
3 received a clearly higher value, while the index value for politician 2 was reduced by the
same amount. '

In the second example (Table 5), we demonstrate how the scope of the communication
affects the results. Using the same data but different politicians, there are now two pairs of
politicians. Within each pair the accuracy and relevance values are identical, but the mag-
nitudes of their communication vary. Pair 1 could, for instance, illustrate a situation where
the campaign messages of a leading politician are compared over time, with the first meas-
urement point presenting political communication before the social media era and the sec-
ond measurement point representing the present day. Pair 2 could instead be a comparison
between two different types of communicators. Politician 7 is less inclined to make explicit
claims with factual density, whereas politician 8 uses factual claims more often.

Pair 1:

Politician 5: all claims are accurate and relevant (10 claims and 15,000 characters).
Politician 6: all claims are accurate and relevant (10 claims and 35,000 characters).

Pair 2:

Politician 7: claims are mostly accurate and mostly relevant (5 claims and 15,000 char-
acters).

Politician 8: claims are mostly accurate and mostly relevant (10 claims and 15,000
characters).

Firstly, it should be noted that all the politicians in Table 5 use more characters to make
one factual claim than the average claim length in our example data. This is why each of
these politicians has a lower index value when the magnitude is weighted upward and a
higher value when the effect of magnitude is weighted downward. If they used fewer char-
acters per claim than the average, the results would show an opposite trend.

12 The weighting coefficient q manipulates the relevance component in the equation. Hence, assigning a
weight of less than one increases the accuracy component in relation to relevance.

13 1t is worth noting that the coefficients q=0.5 and q=2 are only used as examples, not as guidelines for
future use of the index. From a technical standpoint, the applied weight can be any number.
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In the first pair, politicians 5 and 6 make the same number of claims with the same
accuracy and relevance values, but politician 6 uses more than twice the number of charac-
ters to make these claims. In other words, politician 6 produces much more communication
than politician 5 in order to make one factual claim. This dramatically lowers his/her index
value (1.53), compared to politician 5 (3.58). When the significance of communication
magnitude is emphasized via the weight, the difference between the two politicians grows
even larger because the number of characters per claim used by politician 5 is closer to the
average of our data set than the corresponding number used by politician 6. Consequently,
politician 5 is less affected by the magnitude weighting. However, when the effect of mag-
nitude is lessened, politician 6 is more affected than politician 5, due to the fact that his/her
amount of communication is greater.

For the second pair, politician 8 has a higher index value than politician 7 when there
is no weighting, because he/she makes more claims with the same number of characters.
This is also reflected in the weighted magnitude scenario, where politician 8 is less affected
by the weight than politician 7. However, when the effect of communication magnitude
is diminished via the weight (0.5), the difference between the two becomes significantly
smaller.

To summarize, the above examples illustrate how manipulating the components of the
index can considerably alter the index values, compared with the baseline situation where
there is no weighting. However, we wish to stress that the weights we have applied in the
examples only serve the purpose of demonstrating that there is a substantial impact on
the results. They are not intended as a benchmark for future use. The use of any weight-
ing should be based on theoretical grounds and the size of the weight is a matter for the
researcher’s judgement.

We conclude with a word of caution. If k is calculated from the overall number of char-
acters and factual claims in the chosen context instead of using some universal reference
point, this means that all comparisons between the analysis units should be made within
that particular, predefined context. This means that one should not, for example, use the
full index for a comparison of politicians in parliamentary debate A and parliamentary
debate B, unless the overall numbers of characters and claims of both debates are added
together or unless there is some universal reference point for k. If adding them together is
not possible or meaningful, (e.g., due to different languages), but a comparison is neverthe-
less necessary, the simpler version of the index should be used instead.

6 Discussion

In this article, we have proposed two indices for measuring verbal political communica-
tion. The three-dimensional main index combines the factual accuracy of political claims,
their relevance and the scope of overall political communication, to produce what we have
termed ‘the information density of political communication index’. We have presented an
equation for a generic index that allows the user to manipulate the significance of the three
dimensions by assigning weights to suit the researcher’s analytical purposes. With the help
of examples of typical analytical designs, we have demonstrated that the index produces
intuitive results. Because the scope of communication component can sometimes be diffi-
cult to include in the analysis in meaningful way, (e.g., due language differences), we have
also introduced a simpler version, which excludes this dimension.
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Some limitations to our index warrant discussion. Firstly, establishing the exact scope
of the political communication to be included in the analysis may be more difficult than it
sounds. When considering the speed and volume of communication creation nowadays, it
can be hard to find and collect all public messages that, for example, a particular politician
makes, even if the time frame is precisely defined. The boundaries of relevant communi-
cation can, however, be easily defined in fixed contexts where the researcher is only con-
cerned with a certain type of verbal communication, such as parliamentary debates from
a certain period. Secondly, it is important to bear in mind that not all politically relevant
communication is verbal. Non-verbal communication, such as gestures or body language,
or paralanguage, such as voice pitch, rhythm and volume, can be a powerful means of
asserting influence in politics and also of communicating ‘information density’. Both of
these aspects of communication remain outside the reach of our index, which is only capa-
ble of analyzing a body of text.

Thirdly, it is also important to bear in mind that not all politically relevant commu-
nication is of a ‘factual’ nature. Expressions of opinion, value statements and promises,
for example, are all an essential part of political communication, but they have a nega-
tive effect on the values that our main index produces. The scope of the communica-
tion variable in the main index mathematically penalizes those who speak a great deal
without making factual claims, compared to those who produce many factual assertions.
If a politician communicates a great deal, but only a minor part of the communication
contains factual claims, he/she performs worse according to the index than those who
communicate the same amount but with more factual claims, all else being equal. This
occurs even if the actual communication is politically relevant, despite not containing
factual claims. Consequently, it is crucial for any researcher using our indices to under-
stand that although the indices tap into what we have termed ‘information density’,
other types of relevant political communication also exist.

Fourthly, the checkability of factual claims also remains outside the scope of our
work in this study, but this is always an issue that any fact-checking project must deal
with. The problem comes in many different shapes. Firstly, it is not always apparent
how a claim can be identified for a fact-check to begin with. A rhetorical question or a
sarcastic remark may contain an assertion that has the effect of a factual claim upon the
listener, but it would be stretching the concept of fact-checking to consider such com-
munication as a factual claim. It could also be that an accurate claims could be used in
a misleading way. Secondly, even when communication contains a claim that can, in
theory, be checked for accuracy, this may not always be possible in practice. Thirdly,
the certainty with which the accuracy of claims can be verified, also varies. While some
claims can be verified as either true or false beyond any reasonable doubt, others can-
not. Perhaps the reliability of the fact-check itself ought to be incorporated as a fourth
dimension, in the future development of the index. Finally, another limitation is that
our index, like the practice of fact-checking in general, does not take the intention of
the speaker into account. A false claim by a politician could be an innocent and honest
mistake, but it could also be made with an intention to deceive. In our index, both cases
are treated as equal, conceptually as well as mathematically. This is dictated by practice:
revealing motivations is much more difficult than checking the information content of
claims and may even be impossible (see Krebs and Jackson 2007). Our index is by no
means a lie detector; it is a tool for assessing factual accuracy in political speech.

It is also useful to remember that our index simplifies political communication by
placing claims in predetermined classes. As all claims must be subjectively evaluated
for accuracy and relevance and placed in distinct categories, the subtle nuances of each
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claim are lost and decisions about borderline cases between the different categories may
cause instability in the findings. In fact, some fact checkers have even criticized the use
of pre-existing truth-value categories, considering them inflexible and unscientific (see
Graves 2018). Since our index requires the use of such categories, both for accuracy and
relevance, it is imperative to be aware of the subjective element in the process of fact-
checking (also Graves 2016: 210 ff.). The index values are only as reliable as the evalu-
ations that produce them, which means that data transparency and intercoder reliability
testing are key issues in the academically motivated process of fact-checking.

This process has taken a major step forward due to advances in automated fact-check-
ing, which speeds up the time-consuming procedure of identifying and checking factual
claims. We see our index as complementing and assisting scholarly work in this area.
While automated processes can, optimally, provide scholars with quick and straightfor-
ward analyses of large quantities of data in terms of simply defined factual accuracy,
our indices work offers a method for a more nuanced analysis of political communica-
tion. Our index aims at providing a numerical measure of information density for schol-
arly work that fact-checks political communication beyond the mere factual accuracy of
statements by also considering the context in which claims are made and their signifi-
cance as political claims.

Concluding on a more philosophical note, the significance of our index is based on the
normative idea that political communication between politicians and citizens in a demo-
cratic polity should be truthful. While empirical research in the field does not have to be
explicitly normative, the underlying idea is that more accuracy (or information density)
is, generally speaking, better. However, in the context of international politics, for exam-
ple, there might sometimes be good reasons for politicians to be deliberately inaccurate in
their statements, even when addressing their own citizens. One might argue that in such
cases, the potential benefits of outright lying might override the ethical principles against
it (Mearsheimer 2011: 6-7). It could be that in some cases, a politician’s duty would be
to be untruthful, e.g., in cases of national security, and thus factually accurate statements
about issues of high relevance might be a bad thing, although from the perspective of our
index such statements would receive a high score. We therefore wish to emphasize that in
academic inquiry, fact-checking does not in itself form any type of normative standard for
assessing the conduct of politicians. However, with the help of our index, fact-checking can
become a form of analysis for assessing the information density of verbal political commu-
nication in comparative settings.
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