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Abstract Some authors, most notably Luciano Floridi, have recently argued for a
notion of “strongly” semantic information, according to which information “encap-
sulates” truth (the so-called “veridicality thesis”). We propose a simple framework to
compare different formal explications of this concept and assess their relative merits.
It turns out that the most adequate proposal is that based on the notion of “partial
truth”, which measures the amount of “information about the truth” conveyed by a
given statement. We conclude with some critical remarks concerning the veridical-
ity thesis in connection with the role played by truth and information as relevant
cognitive goals of inquiry.
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1 Introduction

In recent years, philosophical interest in the concept of information and its logical
analysis has been growing steadily (cf., e.g., [1, 2, 9, 13, 14, 22]). Philosophers
and logicians have proposed various definitions of (semantic) information, and tried
to elucidate the connections between this notion and related concepts like truth,
probability, confirmation, and truthlikeness. While classical accounts, both in phi-
losophy [4] and in (mathematical) information theory [32], define information in
terms of (im)probability, more recent proposals try to link together information and
truth (see, in particular, [10]). According to these proposals, the classical notion of
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information should be replaced, or at least supplemented with, a notion of “strongly
semantic” information (henceforth, SSI), construed as well-formed, meaningful and
“veridical” or “truthful” data about a given domain. This so-called “veridicality the-
sis”would imply “that ‘true information’ is simply redundant and ‘false information’,
i.e., misinformation, is merely pseudo-information” [13, p. 82].1 In this paper, we
shall survey different formal explications of SSI, explore their conceptual relation-
ships, and highlight their implications for the debate about the veridicality thesis
triggered by Floridi’s definition of SSI.

In Sect. 2, we review the “classical” definition of semantic information due to
Carnap and Bar-Hillel [4] in the light of the critiques that it has received. The notion
of SSI, and the related veridicality thesis, is discussed in Sect. 3. In Sect. 4, we
survey three recent proposals, including Floridi’s one, that define SSI in terms of
different combinations of truth and information. We introduce a simple framework
which allows us to compare these proposals, and argue in favor of one of them,
which identifies SSI with the amount of information about “the truth” conveyed by a
given statement. On this basis, in Sect. 5 we conclude that, in order to define sound
notions of (true) information and misinformation, one can safely dispense with the
veridicality thesis, that can be however accepted as a thesis concerning the epistemic
goals guiding rational inquiry and cognitive decision making.

2 Information and Truth

The classical theory of (semantic) information [4, 32] is based on what Jon Barwise
[1, p. 491] has called the “Inverse Relationship Principle” (IRP), i.e., the intuition
that “eliminating possibilities corresponds to increasing information” [1, p. 488].2 If
A is a statement in a given language, IRP amounts to say that the information content
of A can be represented as the set of (the linguistic descriptions of) all the possible
state of affairs or “possible worlds” which are excluded by, or incompatible with, A.
Accordingly, the amount of information conveyed by A will be proportional to the
cardinality of that set. For the sake of simplicity, let us consider a finite propositional
languageLn with n logically independent atomic sentences p1, . . . , pn.3 An atomic
sentence pi and its negation ¬pi are called “basic sentences” or “literals” of Ln.
WithinLn, possible worlds are described by the so-called constituents ofLn, which
are conjunctions of n literals, one for each atomic sentence. Note that the set C of
the constituents ofLn includes q = 2n elements and that only one of them, denoted
by “C�”, is true; thus, C� can be construed as “the (whole) truth” in Ln, i.e., as the
complete true description of the actual world w.

1 As a terminological remark, note that while “misinformation” simply denotes false or incorrect
information, “disinformation” is false information deliberately intended to deceive or mislead.
2 This idea can be traced back at least to Karl Popper [27, in particular Sects. 34 and 35, and
Appendix IX, p. 411, footnote 8]; cf. also [3, p. 406].
3 Nothing substantial, in what follows, depends on such assumption.
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Given an arbitrary statement A ofLn, let R(A) be the the “range” of A, i.e., the set
of constituents which entail A, corresponding to the set of possible worlds in which
A is true (cf. [3, Sect. 18]). Then, the (semantic) information content of A is defined
as:

Cont(A)
df= C \ R(A) = R(¬A). (1)

A definition of the amount of information content of A can be given assuming that a
probability distribution p is defined over the sentences of Ln [4, p. 15]:

cont(A)
df= 1 − p(A) = p(¬A). (2)

In agreement with IRP, the information conveyed by A is thus inversely related to
the probability of A.4

Two immediate consequences of definitions in 1 and 2 are here worth noting.
First, if � is an arbitrary logical truth of Ln, then

Cont(�) = ∅ and cont(�) = 0 (3)

since � is true in all possible worlds (R(�) = C ) and hence p(�) = 1. Second, if
⊥ is an arbitrary logically false statement of Ln, then

Cont(⊥) = C and cont(⊥) = 1 (4)

since⊥ is false in all possible worlds (R(⊥) = ∅) and hence p(⊥) = 0. In short, tau-
tologies are the least informative, and contradictions themost informative, statements
of Ln.

As D’Agostino and Floridi [7, p. 272] note, results 3 and 4 point to “two main
difficulties” of the classical theory of semantic information as based on IRP. The
first one is what Hintikka [20, p. 222] called “the scandal of deduction”: since in
classical deductive logic conclusion C is deducible from premises P1, . . . , Pn if and
only if the conditional P1 ∧ · · · ∧ Pn → C is a logical truth, to say that tautologies
are completely uninformative is to say that logical inferences never yield an increase
of information. This is another way of saying that deductive reasoning is “non-
ampliative”, i.e., that conclusion C conveys no information besides that contained
in the premises Pi.5 In this paper, we shall be concerned only with the second diffi-
culty, called “the Bar-Hillel-Carnap semantic Paradox (BCP)” by Floridi [10, p. 198].

4 In the literature, it is usual to say that Eqs. (1) and (2) define the (amount of) “substantive
information” or “information content” of A, as opposed to the “unexpectedness” or “surprise value”
ofA, which is defined as inf(A) = − log p(A) [4, p. 20]. On this distinction, see for instanceHintikka
[18, p. 313] and Kuipers [22, p. 865].
5 Tohush up this “scandal”,Hintikka [19] developed a distinction (for polyadic first-order languages)
between “depth” and “surface” information, according towhich logical truthsmay contain a positive
amount of (surface) information (cf. also [31]).



62 G. Cevolani

Already Carnap and Bar-Hillel [4, pp. 7–8], while defending result 4 as a perfectly
acceptable consequence of their theory, pointed out that it is prima facie counterin-
tuitive:

It might perhaps, at first, seems strange that a self-contradictory sentence, hence one which
no ideal receiver would accept, is regarded as carrying with it the most inclusive information.
It should, however, be emphasized that semantic information is here not meant as implying
truth. A false sentence which happens to saymuch is thereby highly informative in our sense.
Whether the information it carries is true or false, scientifically valuable or not, and so forth,
does not concern us. A self-contradictory sentence asserts too much; it is too informative to
be true.

As made clear in the above quote, BCP follows from the assumption that truth
and information are independent concepts, in the sense that A doesn’t need to be true
in order to be informative—the so-called assumption of “alethic neutrality” (AN)
[11, p. 359].6

Many philosophers (e.g. [9, pp. 41 ff]) have noted that AN is at variance with the
ordinary use of the term “information”, which is often employed as a synonym of
“true information”. In fact, we are used to say that “[a] person is ‘well-informed’
when he or she knows much—and thereby is aware of many truths” [24, p. 155].
On the other hand, AN appears more acceptable as far as other common uses of this
term are concerned, for instance when we speak of the “information” processed by
a computer [24]. Thus, linguistic intuitions are insufficient to clarify the question
whether information and truth are or not independent. Some scholars, most notably
Luciano Floridi [10–13], have forcefully argued that AN should be rejected in favor
of the so-called “veridicality thesis” (VT), according to which genuine information
has to be (at least approximately) true. According to VT, BCP would be solved since
contradictions, being a paradigmatic case of false statements, are not informative at
all. What exactly VT implies for the classical definition of semantic information is
however unclear, and will be discussed in the next section.

3 What is “Strongly” Semantic Information?

Under its weakest reading, VT simply says that truth and information are not inde-
pendent concepts, as the classical theory of semantic information assumes, and that
an adequate theory of strongly semantic information (SSI) has to take both con-
cepts into account. According to Floridi, VT says, more precisely, that “information
encapsulates truth” [10, p. 198] in the sense that A has to be “truthful” [11, p. 366]
or “veridical” [13, p. 105] in order to be informative at all. The underlying intuition
is expressed by Dretske [9, p. 44–45] in these terms:

6 This does notmean that this assumption is the only culprit. As noted during discussion at theTrends
in Logic XI conference, a way of avoiding BCP would be to adopt a non-classical logic according to
which contradictions do not entail everything and hence are not maximally informative. Systems of
this kind are provided by those “connexive logics” that reject the classical principle ex contradictione
quodlibet (for all A, ⊥ entails A) in favor of the (Aristotelian) intuition that ex contradictione nihil
sequitur (cf. [33, Sect. 1.3]).
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If everything I say to you is false, then I have given you no information. At least I have given
you no information of the kind I purported to be giving. […] In this sense of the term, false
information and mis-information are not kinds of information—any more than decoy ducks
and rubber ducks are kinds of ducks.

Taking this idea at face value, VT would imply that only true statements are
informative. In turn, this would amount to define SSI as follows (cf. [12, p. 40]):

A is a piece of SSI iff A is true. (5)

By definition, A is true iff C� ∈ R(A). The (amount of) SSI conveyed by A would be
still defined by Cont(A) and cont(A), but only true statements would be allowed to
occur within (1) and (2).

Condition (5) is a straightforward formulation of the thesis that “information
encapsulates truth”, but it is doubtful that supporters of VT would be ready to sub-
scribe to it. In fact, it implies that all false statements are plainly uninformative. As
a consequence, (5) provides a solution of BCP, but too a strong one, which is at least
as counterintuitive as BCP itself. In fact, both in science and in ordinary contexts
any piece of information at disposal is arguably at best approximate and, strictly
speaking, false. For example, if one says that “Rudolf Carnap was an influential
philosopher of science born in Germany in 1890”, while the correct date of birth is
1891, it seems strange to say that this false statement conveys the same amount of
information as “Carnap was German or not German” and “Carnap was German and
not German”, i.e., no information at all. Examples of this kind seems sufficient to
exclude (5) as a possible definition of SSI.

Sequoiah-Grayson [30] has argued that the crucial intuition underlying the notion
of SSI is that A has to provide some “factual” or “contingent” information to count
as a piece of information at all. This would amount to define SSI in terms of the
following “contingency requirement” [30, p. 338]:

A is a piece of SSI iff A is factual. (6)

Note that A is factual or contingent iff ∅ �= R(A) ⊂ C . According to this view, only
tautologies and contradictions are completely uninformative. Thus, BCP is solved by
defining SSI not as true, but as factual information. It follows that both false and true
contingent statements are informative after all. In particular, as Floridi [10, p. 206]
notes7:

two [statements] can both be false and yet significantly more or less distant from the event or
state of affairs w about which they purport to be informative, e.g. “there are ten people in the
library” and “there are fifty people in the library”, when in fact there are nine people in the
library. Likewise, two [statements] can both be true and yet deviate more or less significantly
from w, e.g. “there is someone in the library” versus “there are 9 or 10 people in the library”.

7 In the following, we replace, without any significant loss of generality, Floridi’s talk of “infons”—
“discrete items of factual information qualifiable in principle as either true or false, irrespective of
their semiotic code and physical implementation” [10, p. 199]—by talk of sentences or statements
in the given language Ln.
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This implies that a falsehood with a very low degree of discrepancy may be pragmatically
preferable to a truth with a very high degree of discrepancy [28].

The above quotation highlights the strict link between the notion of SSI and
that of verisimilitude or truthlikeness, construed, in Popperian terms, as similarity or
closeness to “thewhole truth” about a given domain (cf. also [2, pp. 90–91]) . The idea
of defining SSI in terms of verisimilitude has been indeed proposed (ante litteram)
by Frické [15] and independently by D’Alfonso [8]; indeed, as Frické [15, p. 882]
notes, this proposal explains how true and false statements can be both informative:

With true statements, verisimilitude increaseswith specificity and comprehensiveness, so that
a highly specific and comprehensive statement will have high verisimilitude; such statements
also seem to be very informative. With false statements, verisimilitude is intended to capture
what truth they contain; if false statements can convey information, and the view taken
here is that they can, it might be about those aspects of reality to which they approximate.
Verisimilitude and a concept of information appear to be co-extensive.

Thus, the amount of SSI that a (true or false) contingent statement A conveys
will depend on how good an approximation A is to the actual world w (or to the
true constituent C�). To make this idea precise, Floridi [10, Sect. 5, pp. 205–206 in
particular] has proposed five conditions that an adequate notion of SSI should fulfil.
Departing a little fromFloridi’s original formulation, they can be phrased as follows:

(SSI1) the true constituent C� is maximally informative, since it is the complete
true description of the actual world w

(SSI2) tautologies are minimally informative, since they do not convey factual
information about w

(SSI3) contradictions are minimally informative, since they do not convey, so to
speak, valuable information about w

(SSI4) false factual statements are more informative than contradictions
(SSI5) true factual statements are more informative than tautologies.

Note that SSI3 is required in order to avoid BCP. From SSI1 and SSI5 it follows that
C� is the most informative statement among all factual truths. Another requirement
that can be defended as an adequacy condition for a notion of SSI is the following:

(SSI6) some false factual statements may be more informative than some true
factual statements.

In fact, as made clear by Floridi’s quotation above, a false statement may be a better
approximation to the truth about w than a true one. Characterizing SSI by means
of requirements SSI1–6 still leaves open the problem of how to define a rigorous
counterpart of this notion, and in particular of how to quantify the amount of SSI
conveyed by different statements. In the next section, we shall review and compare
different measures of SSI proposed in the literature to address this issue.
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4 A Basic Feature Approach to Strongly Semantic Information

Some authors have recently proposed different formal explications of the notion of
SSI, in the form of measures of the degree or amount of SSI conveyed by statements
ofLn [5, 8, 10, 13]. According to all these proposals, the degree of SSI of A is high,
roughly, when A conveys much true information about w. A simple way of clarifying
and comparing these measures is given by the so-called “basic feature” approach to
verisimilitude [6] or “BF-approach” for short.

4.1 The Basic Feature Approach to Verisimilitude

According to the BF-approach, the “basic features” of the actual world w are
described by the basic sentences or literals of Ln. A conjunctive statement, or c-
statement for short, is a consistent conjunction of k literals of Ln, with k ≤ n.8

The “basic content” of a c-statement A is the set b(A) of the conjuncts of A: each
member of this set will be called a “(basic) claim” of A. One can check thatLn has
exactly 3n c-statements, including the “tautological” c-statement with k = 0 and the
2n constituents with k = n. Indeed, note that C� itself is a c-statement, being the
conjunction of the true basic sentences inLn, i.e., the most complete true description
of the basic features of w.

When A is compared to C�, b(A) is partitioned into two subsets: the set t(A, C�)

of the true claims of A and the set f (A, C�) of the false claims of A. Let us call each
element of t(A, C�) a match, and each element of f (A, C�) a mistake of A. Note that A
is true when f (A, C�) = ∅, i.e., when A doesn’t make mistakes, and false otherwise.
Moreover, A is “completely false” when t(A, C�) = ∅ , i.e., when A makes only
mistakes. For the sake of notational simplicity, let us introduce the symbols kA, tA,
and fA to denote, respectively, the number of claims, of matches, and of mistakes, of
A—i.e., the cardinalities of b(A), t(A, C�), and f (A, C�), respectively. The degree of
basic content contb(A), of true basic content contt(A, C), and of false basic content
contf (A, C), of A is defined as follows:

contb(A)
df= kA

n
and contt(A, C�)

df= tA
n

and contf (A, C�)
df= fA

n
(7)

i.e., as the normalized number of claims, of matches, and of mistakes, made by A.
The number of matches of A divided by the total number of its claims represents

an adequate measure for the (degree of) “accuracy” acc(A) of a c-statement A:

acc(A)
df= tA

kA
= contt(A, C�)

contb(A)
. (8)

8 In logical parlance, a c-statement is a statement in conjunctive normal form such that each of
its clauses is a single literal. Following Oddie [26, p. 86], a c-statement may be also called a
“quasi-constituent”, since it can be conceived as a “fragment” of a constituent.
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Conversely, the (degree of) “inaccuracy” of A can be defined as

inacc(A)
df= fA

kA
= contf (A, C�)

contb(A)
. (9)

As one can check, inacc(A) = 1 − acc(A). Moreover, if A is true, then tA = kA and
acc(A) receives its maximum value, i.e., 1; conversely, inacc(A) is 0.WhenA is com-
pletely false, acc(A) = 0 and inacc(A) = 1. In sum, all true c-statements are maxi-
mally accurate, while all completely false c-statements are maximally inaccurate.

As Popper notes, the notion of verisimilitude “represents the idea of approaching
comprehensive truth. It thus combines truth and content” [28, p. 237, emphasis
added].9 Thus, accuracy is only one “ingredient” of verisimilitude, the other being
(information) content. In other words, we may say that a c-statement A is highly
verisimilar if it says many things about the target domain, and if many of these
things are true; in short, if A makes many matches and few mistakes about w. This
intuition is captured by the following “contrast measure” of the verisimilitude of
c-statements A [6, p. 188]:

vsφ(A)
df= contt(A, C�) − φcontf (A, C�) (10)

whereφ > 0.10 Intuitively, different values ofφ reflect the relativeweight assigned to
truths and falsehoods, i.e., to the matches andmistakes of A. Some interesting feature
of this definition are the following. First, while all true A are equally accurate, since
acc(A) = 1, they may well vary in their relative degree of verisimilitude. More
precisely, vsφ satisfies the Popperian requirement that verisimilitude co-varies with
logical strength among truths11

If A and B are true and A entails B, then vsφ(A) ≥ vsφ(B). (11)

Thus, logically stronger truths aremore verisimilar thanweaker ones. This condition,
however, doesn’t hold amongst false statements, since logically stronger falsehoods
may well lead us farther from the truth. In particular12

9 For different accounts of verisimilitude, see [21, 24, 26, 29].
10 One may note that measure vsφ is not normalized, and varies between −φ and 1. A normalized
measure of the verisimilitude of A is (vsφ(A) + φ)/(1 + φ), which varies between 0 and 1.
11 Proof note that, among c-statements, A entails B iff b(A) ⊇ b(B). If both are true, this implies
t(A, C�) ⊇ t(B, C�) and hence vsφ(A) = contt(A, C�) ≥ contt(B, C�) = vsφ(B). For discussion
of this Popperian requirement, see [24, pp. 186–187, 233, 235–236]. Note also that vsφ satisfies
the stronger requirement that among true theories, the one with the greater degree of (true) basic
content is more verisimilar than the other; i.e., if A and B are true and contt(A, C) > contt(B, C)

then vsφ(A) > vsφ(B). �
12 Proof if A entails B and both are completely false, then f (A, C�) ⊇ f (B, C�) and hence
contf (A, C�) ≥ contf (B, C�). Since φ is positive, it follows that vsφ(A) = −φcontf (A, C�) ≤
−φcontf (B, C�) = vsφ(B). �
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If A and B are completely false and A entails B, then vsφ(A) ≤ vsφ(B). (12)

Inwords, logicallyweaker complete falsehoods are better than stronger ones. Finally,
note that a false c-statement may well be more verisimilar than a true one; however,
completely false c-statements are always less verisimilar than true ones.13

4.2 Quantifying Strongly Semantic Information

Measures of true (basic) content, of (in)accuracy, and of verisimilitude, or combina-
tions of them, have all been proposed as formal explicata of the notion of SSI. For
instance, according to Floridi [10], SSI may be construed as a combination of content
and accuracy. More precisely, among truths, SSI increases with content, or, better, it
decreases with the degree of “vacuity” of A, defined as the normalized cardinality of
the range of A:

vac(A) = |R(A)|
|C | . (13)

Among falsehoods, SSI increases with accuracy, and decreases with inaccuracy.
Moreover, C� is assigned the highest degree of SSI, and contradictions the lowest.
In sum, Floridi’s measure of SSI is defined as follows [10, pp. 208–210]:

contS(A)
df=

⎧
⎪⎪⎨

⎪⎪⎩

1 − vac(A)2 if A is true and A �≡ C�

1 − inacc(A)2 if A is factually false
1 if A ≡ C�

0 if A is contradictory.

(14)

One can easily check that Floridi’s measure satisfies all requirements SSI1–6 (SSI1
and SSI3 are fulfilled by stipulation). In particular, since tautologies have maximal
degree of vacuity, their degree of SSI is 0 (cf. SSI2). Moreover, contS satisfies the
Popperian requirement (11): if A and B are true and A entails B, then contS(A) ≥
contS(B).

A simpler formulation of (14) is given by the following measure:

cont∗S(A)
df=

{
contb(A) = contt(A, C�) if A is true
acc(A) if A is false.

(15)

13 Proof If A is true, then vsφ(A) = contt(A, C�); if B is completely false, then vsφ(B) =
−φcontf (B, C�); since φ is positive, it follows that vsφ(A) > vsφ(B). �
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One can check that cont∗S and contS are ordinally equivalent in the sense that, given

any two c-statements A and B, cont∗S(A) � cont∗S(B) iff contS(A) � contS(B).14

Thus, also the cont∗S measure satisfies requirements SSI1–6.15

According to (15), cont∗S increases with the degree of (true) basic content among
truths, and with accuracy among falsehoods. In this connection, it may be worth
noting that acc(A) is a straightforward measure of the “approximate truth” of A,
construed as the closeness of A to being true [24, pp. 177, 218]. In fact, if A is true,
then acc(A) = 1; while if A is false, then acc(A) is smaller than 1 and increases
the closer A is to being true. Recalling that, if A is completely false, inacc(A) = 1,
inacc can be construed as a measure of the closeness of A to being completely false.
Since all completely false c-statements are equally (and maximally) inaccurate, if A
is completely false then contS(A) = 0, i.e., A conveys no SSI about w.

Following the idea that SSI is a combination of content and accuracy, D’Alfonso
[8] has proposed to usemeasures of verisimilitude for quantifying SSI. An immediate
advantage is that a unique measure vsφ is used to assess the degree of SSI of both true
and false statements. One can check that vsφ satisfies requirements SSI1—vsφ(C�)

is maximal, since “nothing is as close as the truth as the whole truth itself” [26,
p. 11]—, and SSI4–6. Moreover, since vsφ is undefined for contradictions, one can
just stipulate that their degree of SSI is 0, in agreement with SSI3 (but see [8, p. 77]) .
However, as D’Alfonso acknowledges [8, p. 73], vsφ violates SSI2, since tautologies
are more verisimilar than some false statements. In particular, all completely false
statements are less verisimilar than tautologies: in fact, when conceived as an answer
to a cognitive problem, a tautology corresponds to suspending the judgment, which
is better than accepting “serious” falsehoods. Another problemwith vsφ as a measure
of SSI is that, among completely false c-statements, vsφ decreases with content. This
is perfectly natural as far as verisimilitude is concerned, but it seems at variance with
the idea that “SSI encapsulates truth”. In fact, a completely false c-statement is not
“veridical” at all, in the sense that it conveys no true factual information about the
world; accordingly, its degree of SSI should be 0.

In order to overcome these difficulties, Cevolani [5] suggested contt , the degree
of true basic content, as a measure of SSI. Note that this amounts to ignore, in (15),
the second half of Floridi’s (rephrased) measure cont∗S and to use contt as a mea-
sure of SSI for both true and false statements. The latter measure was proposed by
Hilpinen [17] as an explication of the notion of “partial truth”, measuring the amount
of information about the truth conveyed by a (true or false) statement A (see also
[24, Sects. 5.4 and 6.1]). Since all requirements SSI1–6 are satisfied by contt ,

14 Proof sketch When A is a c-statement, the constituents in its range are 2n−kA ; it follows that
vac(A) = 2n−kA/2n, i.e., 1/2kA . Thus, among true c-statements, contS(A) = 1 − 1/2kA co-varies
with the degree of basic content of A, b(A) = kA/n. As far as false c-statements are concerned,
since inacc(A) = 1 − acc(A), contS co-varies with the accuracy of A. �
15 Note that, by definition, a c-statement can not be contradictory; hence, cont∗S is undefined for
contradictions. Of course, it is always possible to stipulate, as Floridi does, that contradictions have
a minimum degree of SSI.
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this is in fact an adequate measure of SSI.16 In particular, it delivers a minimum
degree of SSI for both tautologies and completely false statements, in agreement
with Floridi’s measure contS . Moreover, contt increases with content among truths,
whereas for false statements it depends on how much true information they convey
(cf. [24, p. 176]).

While contS and contt are ordinally equivalent as far as true statements are con-
cerned, they differ in assessing the degree of SSI conveyed by false statements. IfA is
a false c-statement, contS(A) measures the accuracy or closeness to be true of A, i.e.,
increases with tA/kA, whereas contt(A, C�) increases with the amount of information
about the truth conveyed by A, i.e., increases with tA/n. As an example, assume that
C� ≡ p1 ∧ · · · ∧ pn and let A and B be, respectively, the c-statements p1 ∧ ¬p2 and
p1 ∧ p2 ∧ ¬p3 ∧ ¬p4. Then, contS(A) = contS(B) = 1

2 : according to Floridi, the
degree of SSI of A and B is the same, since they are equally accurate. In this sense,
contS is, so to speak, insensitive to content as far as false statements are concerned (cf.
[24, p. 219]). On the other hand, contt(A, C�) = 1

n is smaller than contt(B, C�) = 2
n ,

since B makes two matches instead of one, i.e., conveys more information about the
truth thanA. Thus, contt appears as amore adequate informationmeasure than contS .

In this connection, onemay note that contt is insensitive to the number ofmistakes
contained in a false c-statement.17 For instance, assume again that C� ≡ p1∧· · ·∧pn

is the truth and that A is the false c-statement p1 ∧ ¬p2. If B is obtained from A by
adding to it a false claim, for instance ifB ≡ p1∧¬p2∧¬p3, its degree of partial truth
does not change, since contt(A, C�) = contt(B, C�) = 1

n . However, B is now less
accurate than A: accordingly, contS(B) = 1

3 < 1
2 = contS(A). While it may appear

counterintuitive that contt(A, C�) does not decrease when the number of mistakes
made by A increases, this is just another way of saying that contt measures informa-
tiveness about the truth and not accuracy (nor verisimilitude). In other words, in the
example above it is only relevant that both A and B make one match, independently
from the number of their mistakes. At a deeper level, this depends on the following
feature of contt :

If A entails B, then contt(A, C�) ≥ contt(B, C�). (16)

This result says that strengthening a c-statement (i.e., adding to it true or false new
claims) never yields a decrease of its degree of partial truth (cf. [24, p. 220]). In turn,
comparing result (16) with the Popperian requirement (11) explains the difference
between a measure of information about the truth, like contt , and a measure of
closeness to the whole truth like vsφ (for which, of course, (16) does not hold).

To sum up, we considered three ways of quantifying SSI: Floridi’s contS measure,
the verisimilitude measure vsφ , and the partial truth measure contt . We argued that

16 Note again that contt is undefined for contradictions, which can be assigned a minimum degree
of SSI by stipulation. Interestingly, an argument to this effect was already proposed by Hilpinen
[17, p. 30].
17 I thank Gerhard Schurz for raising this point in discussion during the Trends in Logic XI
conference.
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both contS and vsφ are inadequate, for different reasons, in evaluating the SSI of false
c-statements. Indeed, contS cannot discriminate among differently informative but
equally (in)accurate c-statements, while vsφ favors less informative completely false
c-statements over more informative ones, despite their being on a par relative to their
true basic content (none). Thus, we submit that the notion of partial truth, as defined
by the contt measure, provides the most adequate explication of the concept of SSI,
which should be conceived as the amount of information about the truth conveyed
by a given statement.

4.3 Generalizing the Basic Feature Approach

One may complain that the approach presented in this section is unsatisfactory since
it is restricted to a very special kind of sentences in a formal language, i.e., “con-
junctive” statements. Indeed, all the notions considered in the previous discussion,
including the contt measure, are undefined for statements which can not be expressed
as conjunctions of literals. However, our approach can be easily generalized to any
language characterized by a suitable notion of constituent—or state description in
the sense of Carnap [3]—including first-order monadic and polyadic languages [24]
and second-order languages [26]. In such “languages with constituents”, any non-
contradictory sentence A can be expressed as the disjunction of the constituents
entailing A (describing the possible worlds where A is true), i.e., in its so-called
normal disjunctive form:

A ≡
∨

Ci∈R(A)

Ci. (17)

If one assumes that a “distance function” Δ(Ci, Cj) is defined between any two
constituents Ci and Cj,18 one can (re)define the notion of partial truth for arbitrary
statements as follows [24, pp. 217 ff.]:

pt(A)
df= 1 − Δmax(A, C�) = 1 − max

Ci∈R(A)
Δ(Ci, C�). (18)

Intuitively,pt(A) is highwhenA excludes possibleworldswhich are far from the truth.
Note that, if A is a c-statement, pt(A) = contt(A, C�): i.e., partial truth as defined
above generalizes the notion of degree of true basic content as defined in (7).19

18 Usually, Δ(Ci, Cj) is identified with the so-called normalized Hamming distance (or Dalal
distance, as it is also known in the field of AI), i.e., with the number of literals on which Ci and Cj
disagree, divided by the total number n of atomic sentences.
19 Proof Note that, if A is a c-statement, all constituents Ci in the range of A (which are c-statements
themselves) are “completions” of A in the sense that b(A) ⊂ b(Ci). The constituent in R(A) farthest
from C� will be the one which makes all possible additional mistakes besides the mistakes already
made by A: this means that Δmax(A, C�) = 1 − tA

n . It follows by (7) that pt(A) = 1 − (1 − tA
n ) =

contt(A, C�). �
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5 Conclusions: Information and Truth Revisited

Should only true contingent statements count as pieces of information after all? The
recent debate on the veridicality thesis, triggered by Floridi’s definition of SSI, has
not reached a consensus on this point (see [14, Sect.3.2.3], for a survey of the main
contributions).

The supporters of VT argue “that ‘true information’ is simply redundant and
‘false information’, i.e. misinformation, is merely pseudo-information” [11, p. 352].
According to this view, to come back to our example in Sect. 3, the statement “Rudolf
Carnap was an influential philosopher of science born in Germany in 1890” would
not be a piece of information at all, but may perhaps be split in two parts: an infor-
mative one—i.e.,“Rudolf Carnap was an influential philosopher of science born in
Germany”—and a non-informative one—i.e., “Rudolf Carnap was born in 1890”
(cf. [11, p. 361]). In short, this would amount to introduce a distinction between
“information” and (say) “semantic content”, the latter being the alethically neutral
concept analized by Carnap and Bar-Hillel [4]. Accordingly, “information” would
denote true semantic content and “misinformation” false semantic content (with
tautologies and contradictions construed as extreme special cases of this twofold
classification). Such a strategy would be perhaps in line with some analyses in the
pragmatics of natural languages, like Paul Grice’s study of “conversational implica-
tures” (cf. [11, p. 366]). In particular, the so-called “maxim of quality” of effective
communication—“Do not say what you believe to be false” [16, p. 26]—apparently
implies that “false information is not an inferior kind of information; it just is not
information” [16, p. 371].

In this paper, we followed the opposite strategy of rejecting VT, and treat informa-
tion and truth as independent notions, in agreement with the classical view of Carnap
and Bar-Hillel [4]. The guiding idea of our discussion has been that SSI should not
be construed as a new, more adequate explication of the notion of semantic infor-
mation, but expresses the amount of (classical) semantic information about the truth
conveyed by a given statement. According to this view, contingent statements are
always informative but may be more or less successful in conveying true information
about the world. This becomes especially clear as far as c-statements are concerned.
In fact, (true and false) c-statements are the more informative about the truth the
more true claims, or matches, they make about the world. In particular, completely
false c-statements do not convey any information about the truth, and, in this sense,
are plainly uninformative since they are not even “partially” true. This is a way of
making sense of Dretske’s remark that “If everything I say to you is false, then I
have given you no information” [9, p. 44, emphasis added]. Finally, tautologies are
also uninformative about the truth, since they do not convey any amount of factual
information.

In this connection, one should note that the present approach also provides
a straightforward quantitative definition of misinformation, a task that Floridi
[10, p. 217] left for subsequent research. In fact, an adequate measure misinf (A)

of the misinformation conveyed by a c-statement A is given by its degree of false
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basic content defined in (7):

misinf (A)
df= contf (A, C�) = fA

n
(19)

i.e., by the normalized number of the mistakes made by A. Since contt(A, C�) +
contf (A, C�) = contb(A), misinformation and partial truth (or information about the
truth) are, so to speak, “complementary” notions.20

Finally, the fact that truth and information are here treated as independent concepts
should not obscure an important point. As emphasized by philosophers of science and
cognitive decision theorists—like Popper [28], Levi [23], Hintikka [18, 20], Kuipers
[21], and Niiniluoto [24, 25], among others—both truth and information are impor-
tant goals of rational (scientific) inquiry [25, Sect. 3.4]. In other words, at least
according to any minimally realist view of science and ordinary knowledge, among
the “epistemic utilities” guiding inquiry both truth and information have to play a
prominent role. As Niiniluoto [25] notes, if “truth and nothing but the truth” were the
only relevant aim of inquiry, then one should accept, as the best hypotheses at dis-
posal, those statements which are more likely to be true—i.e., more probable—given
the available evidence. This recommendation would lead to the “extremely conserv-
ative policy” of preferring tautologies, as well as statements logically implied by the
evidence, over any other available hypothesis. On the other hand, if information were
the only relevant epistemic utility, then, due to BCP (cf. Eq. 4), one should always
accept contradictory hypotheses. Thus, as Levi [23] made clear, an adequate account
of the cognitive goals of inquiry requires some notion of informative truth—i.e.,
some combination of both the truth value and the information content of alternative
hypotheses.

The different measures considered in Sect. 4 can all be construed as different
explications of this notion of informative truth. Accordingly, SSI can be conceived
as a particular kind of epistemic utility combining truth and information, i.e., partial
truth. In turn, one can interpret VT as a thesis concerning not information itself, but
a corresponding appropriate notion of epistemic utility. In other words, while VT
can be safely rejected as far as the definition of semantic information is concerned,
the idea that “information encapsulates truth” can be accepted as a thesis about the
ultimate cognitive goals guiding rational inquiry.
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