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ABSTRACT: According to common wisdom, the connective o7k defined by Prior trivializes any theory that
contains it. However, it should not be forgotten that whether an argument holds or not depends to a large ex-
tent on the underlying notion of logical consequence. Logical consequence is usually assumed to be Tarskian,
that is, reflexive, transitive and monotonic. However, Belnap had already conjectured that zonk might not
be so problematic in a non-transitive logic, which Cook finally proved in 2005. In this paper we improve on
Cook’s result in two ways: our hypothesis is simpler (namely, we use fewer interpretations than he did and we
do not rely on a disjunctive consequence relation) and it is not ad hoc (namely, our working consequence rela-
tion is not designed merely to avoid triviality under zo72k).

RESUMEN: Scgin la sabiduria popular, la conectiva fo7k definida por Prior trivializa cualquier teoria que la in-
cluya. Sin embargo, no hay que olvidar que, si un argumento es légicamente valido o no, depende en buena me-
dida de la nocién de consecuencia légica subyacente. Casi siempre se asume que la consecuencia ldgica es tars-
kiana, esto es, que es reflexiva, transitiva y monoténica. Sin embargo, Belnap habia conjeturado que zo7k podria
no ser tan problemética en una légica no transitiva, cosa que finalmente probé Cook en 2005. En este articulo
mejoramos el resultado de Cook en dos aspectos: nuestra hipdtesis es mds simple (a saber, usamos menos inter-
pretaciones que ¢l y no usamos una relacién de consecuencia légica disyuntiva en el definiendum) y no es ad hoc (a
saber, nuestra relacidn de consecuencia ldgica no estd definida exclusivamente para evitar la trivialidad).

LABURPENA: lritzi orokorraren arabera, Prior-ek definitutako «zomk» lokailuak hura barne hartzen duen
teoria oro tribializatzen du. Hala ere, ez da ahaztu behar argumentu baten baliozkotasuna azpian duen ondorio
logiko kontzeptuaren mende dagoela, hein handi batean. Oro har, onartzen da ondorio logikoa tarskiarra dela,
hau da, erreflexiboa, trantsitiboa eta monotonikoa. Hala eta guztiz, Belnap-ck jada aieru zuen «zonk» ez zela
hain problematikoa izango logika ez-trantsitibo batean, Cook-ck azkenean 2005¢an frogatu zuenez. Artikulu ho-
netan Cook-en emaitza hobetzen dugu, bi modutara: gure hipotesia sinpleagoa da (hau da, Cook-ck baino inter-
pretazio gutxiago erabiltzen ditugu eta ez gara ondorio disjuntiboko erlazio batean oinarritzen), eta ez da ad hoc
(hau da, guk baliatzen dugun ondorio-erlazioa ez dago berariaz discinatuta 072k lokailuak eragiten duen tribiali-
tatea saihesteko).
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Luis Estrada-Gonzélez, Christian Romero-Rodriguez

Introduction

In The runabout inference ticket, Prior (1960) introduced the binary connective fonk. Prior defines ronk by stipulating
its introduction and elimination rules. The problem with fo7£ is that its incorporation into certain theories can trivial-
ize them. It is enough to have zo7k and a transitive logical consequence relation for it to be possible to conclude any for-

mula.

In Tonk, Plonk and Plink, Belnap (1962) noted that the introduction and elimination rules of zo7k could be compat-
ible with other types of logical consequence relations. That is, the trivialising effects attributed to o7k should only be
restricted to transitive logical consequence relations. Unfortunately, Belnap never provided a non-transitive logic for
this purpose. Many years later, in What's wrong with Tonk(?), Cook (2005) introduced a non-transitive logic for ronk,
which he called Tonk Logic (TL). Cook takes the language of First Degree Entailment (FDE) as a starting point, ex-
pands it to include z072k and defines a new logical consequence relation. In the non-transitive logic presented by Cook,
tonk is just another connective in the language and does not trivialize.

However, despite Cook’s best efforts, his proposal seems contrived for two reasons. The first is that it requires four ad-
missible interpretations to express zo7k; the second is that the notion of logical consequence used by him is disjunctive
and does not seem to be a minimal modification of the Tarskian notion of logical consequence, so it requires too much
conceptual motivation. Here we present a proposal that does not have these problems: we show that three admissible
interpretations are sufficient to express fo7k, and we use a notion of logical consequence that is not disjunctive and is
more natural than Cook’s in the sense that, when used in contexts with only two admissible interpretations, it is coex-
tensive with the Tarskian notion of logical consequence.

The plan for this paper is as follows. In the first section, we introduce fo7k and the assumptions necessary for its trivi-
alisation. We also present Barceld’s (2008) method for converting (bivalent) truth tables into derivation rules (and
vice versa). This method is useful for us to present the evaluation conditions of fonk. In the second section, we present
Cook’s TL logic and two objections to his proposal. In the third section, we show that there is a way in which ronk
can validate Prior’s rules without appealing to a logical consequence relation, which may seem artificial. Finally, we
present a method for identifying what kind of connective zonk is, to determine that it is both a conjunction and a dis-

junction.

1. The bomb

Prior (1960) argued that a meaningful connective cannot be specified simply by its introduction and elimination rules.
To illustrate his thesis, he proposed a binary connective called “t07k”, represented here by “$”, with the following in-

troduction and elimination rules, where 4 and B are any formulas of the language:

tonk Introduction (ISF)
AF A$B
B+ A$B

tonk Elimination (ESF)
ASBrH A
A$BF B

The problem with zonk is that it seems to trivialize any theory T in which it appears. Consider the following proof:

6 Theoria, 2026,41/1,5-21
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1. A+, A$B Is=
2. A$B+-. B Es
3. A-.B 1, 2 Transitivity of -

The conclusion expresses that, if a theory T includes fo7k, any formula of the language entails any other.

For many, including Prior himself, the lesson of z0n£’s case is that for a connective to be meaningful it must corre-
spond to a pre-theoretical meaning which cannot simply be captured in a system of rules. Some, like Stevenson (1961)
in Roundabout the runabout inference-ticket, argue that such a pre-theoretical meaning can be captured, at least to a sat-
isfactory extent, by evaluation conditions such as those underlying truth tables. If this is so, then to show that there can
be no pre-theoretical meaning associated with fozk, it would suffice to show that #0724 cannot be evaluated, that it has
conditions that cannot be satisfied. Stevenson shows that o7k has classically impossible conditions to satisfy, but here
we want to present an alternative argument which is clearer to us.

Axel Barcel6 (2008) developed a method for converting two-valued truth tables into natural deduction rules (NDR)
with multiple-conclusions! and vice versa, which is particularly useful for showing the peculiarities of the evaluation
conditions required by zozk. Let us first note that in a multiple-conclusion framework, both rules for o7k can be sim-

plified:

Tonk Introduction (Is5) Tonk Elimination (ES5)
A,B+ A$B AS$BF A4, B

We now explain Barcelé’s method. Let ©( A, ..., A,) be a formula whose main connective is the n-ary connective ©.

Then

I. ©(4,,...,4))isaconclusion in an NDR if and only if it is true.
I. ©(4,,...,4,)isapremise in an NDR if and only if it is false.
III. 4, is a premise in an NDR if and only if it is true.

IV. A4, is a conclusion in an NDR if and only if it is false.

Where 1<k<n.

For example, consider the truth table of the extensional conditional (), where truth and falsity are represented by 1
and 0.

A B A-B
1 1 1
1 0 0
0 1 1
0 0 1

1 For more on multiple-conclusions, see Shoesmith and Smiley (1978).

https://doi.org/10.1387/theoria.26626 7
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From each line of the table, we can obtain an NDR. In descending order, the four rules are as follows:

1. A4, BF, A+B
2. A, 4>B+ B
3. BF,4+B. A4
4. F,A>B,A4,B

In the first case, by (III), 4 and B are premises because they are both true. By (I), 4> B is a conclusion because it is true.
In the second case, by (II), A is a premise because it is true. By (II), 4>B is a premise because it is false. By (IV), B is a
conclusion because it is false. The same can be done with 3 and 4.

The evaluation conditions obtained from Prior’s rules for o7k, using Barceld’s method, are as follows:

A= Bis true if and only if A is true.
AFB s true if and only if B is true
A$B s false if and only if A is false
A= Bis false if and only if B is false

Or, rewriting:

A= Bis true if and only if A is true or B is true.
AFB s false if and only if A is false or B is false

Here we can clearly see that this connective is undefinable in classical logic, since it requires interpretations that are not
admissible in a usual two-valued semantics. Suppose A is true and B is false: according to the evaluation conditions just

given, A% B is true (since A is true) and false (since B is false). The same result is obtained by assuming that A is false
and B is true. The table for zonk would look like this:

ASB 1 0
1 1 1,0
0 1,0 0

One might ask whether this is not a semantics-dependent rather than a logic-dependent result; in other words, one
might ask whether zo7k is not definable in some other semantics for classical logic. The short answer is “no”: there is no
semantics S which has the following properties:

— §'is functionally complete using a classical metatheory.

— A connective with homophonic evaluation conditions for zon£ is definable in S.

— The Prior rules for tonk are valid under S.

— The notion of logical validity is Tarskian.

8 Theoria, 2026,41/1,5-21
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So far, the bomb: fonk trivializes any theory with a semantics S that has the conditions just stated.

In On three-valued presentations of classical logic, Da R¢, Szmuc, Chemla and Egré (2023) introduced some logics, with
three-valued semantics, which could be considered as presentations of classical logic. However, some of these logics are
not reflexive or transitive. Moreover, some of these semantics are not functionally complete. Therefore, even if connec-
tives such as fonk are definable in some of these semantics (such as the 707k we will present in the next section), they do
not satisfy the requirement of being Tarskian or of being functionally complete enough to constitute a counterexample
to what has been said above.?

2. How we SfOpp€6l’ LUOVV_)/iﬂg

As we have seen, A5 B is true and false if one of its components is true and the other is false. For zonk to be express-
ible, then, at least three admissible interpretations are needed for any formula 4: A is (only) true, A is (only) false, and
A is both true and false. Fortunately for us, and for zo7k, such semantics are better known and more workable than they

were in Stevenson’s time.

Before presenting our proposal, we present Cook’s (2005) proposal. To do this, it is necessary to first introduce Dunn
semantics. Dunn semantics allows us to relate, not necessarily in a functional way, propositional variables to only two
truth values, namely, truth and falsity. See more in Dunn (1976). Despite the two-valued nature of the semantics, we
can have different sets of admissible interpretations to represent different logics. Omori and Sano (2015) proposed a
general method to transform truth tables with up to four admissible interpretations into truth and falsity conditions. In
the following, we present Cook’s Tonk Logic (TL), which uses a Dunn two-valued semantics.

Let L be a formal language for TL with a set of formulas constructed in the usual way, from a set of propositional vari-
ables VAR = {p,..., p, } with the connectives ~, A, V and ®, in which ‘®’ is the symbol Cook uses for zo7k.> We will use
the letters ‘4", ‘B, °C,..., of the Latin alphabet as arbitrary formulas of L, and the letters T", ‘A’,..., of the Greek alphabet

as sets of formulas.

An interpretation 7 for L is a relation between atomic formulas and the truth values (1 and 0), such that we have the fol-
lowing ways:*

In Formalization of Logic, Carnap (1943) presented a non-normal semantics for classical logic. In these semantics, interpretations are con-
sidered non-normal because, according to Church (1943, p. 493), they “contravene in some way the usual interpretation of classical truth
tables”. Some ways of “contravening” the usual semantics are to increase the number of values or the number of interpretations, or to force
non-equivalence between true (respectively false) and non-false (respectively non-true). For example, in Carnap’s non-normal semantics,
in the evaluation conditions of negation (expressed here with ‘N’), it is either the case that, i) NA is true if and only if A is true, or ii) NA is
false if and only if A4 is not false. Tables compatible with these non-normal semantics can also be found in Church (1953). However, these
semantics are not functionally complete either, so they do not provide a counterexample to the above. Some criticisms and comments on
Carnap’s proposal can be found in the aforementioned Church (1944).

3 There is a conditional 4>B which is definable as ~4V B; and a biconditional 4 < B which is definable as (4 > B) A (B> A).

We have chosen to work with a Dunn-style bivalent semantics, which is characterized by having only two truth values. Unlike other ap-
proaches, the evaluation here is not restricted to a function but is a relation in general. This allows for the consideration of all four possible
interpretations, even with only two truth values. The interpretation 7 should not be understood as a function, it is used as relation that as-
signs sets of values to formulas. So the notation i(p)={1} does not presuppose a standard functional interpretation. We are not assuming a
classical set theoretic metatheory. Many three-valued and many-valued logics can be presented using a Dunn-style bivalent semantics. Pre-
senting them in this way has significant advantages, as it avoids engagement in debates about the ontological or semantic status of other
kinds of values (such as 7, b, n, etc.), and allows us to bypass discussions concerning whether such entities genuinely count as truth values.
Since this issue goes beyond the scope of the present article, we refer the reader to Estrada-Gonzalez (2019) and (2022) for a more detailed

treatment.

https://doi.org/10.1387/theoria.26626 9
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— p,is true but not false, represented by “1€4(p,) and 0¢Zi(p,)”; more briefly, i(p,)={1};
— p,is true but also false, represented by “1€:(p,) and 0€i(p,)”; more briefly, i(p,)={1, 0};
— p,is neither true nor false, represented by “1¢Zi(p,) and 0¢i(p,)”; more briefly, i(p,)={ };

i i

— p,is false but not true, represented by “0€4(p,) and 1¢i(p,)”; more briefly, i(p,)={0}.

i i
The interpretations extend to evaluations for all formulas according to the following evaluation conditions>:

1€i(~A) iff 0€i(A)
0€i(~4A) iff 1€i(A4)
( A) and 1€4(B)
( or 0€4(B)
or 1€i(B)

and 0€4(B)

1€: )
€i(ANB) iff 0€i
1€i(4VB)iff 1€i
€i(AVB) iff 0€s
1€i(A®B) iff 1€i
0€i(ARB) iff 0€;

—~

ANB) iff 1€
A

A
A

()
—~

()
—~
~— ~— ~— ~—

S

B

—~
~—

The evaluation conditions can be presented in tabular form as follows:

w2 A AVB {1 {1,0} {3 {0}

{0} {1} {1} {1} {1} {1} {1}
{1,0} | {10} Loy | {1}y | {10} | {1} | {10}

{} {} {} {1} {1} {} {}

{1} {0} {0} | 10y | {3 {0}

ANB {1} {1,0} {} {0} ARB {1} {1,0} {3 {0}
{1} | {Loy | {3 {0} {1} {1 | oy | {1} | {10}
{10} | {10} | {10} | {0} {0} {Lop | {1y | {Lo} | {1} | {L0}

{} {} {0} {} {0} {} {} {0} {} {0}

{0} {0} {0} {0} {0} {0} i} {0} i} {0}

The logical consequence relation of TL is the following: Let 4 and I be a formula and a set of formulas of L, respectively. 4
is a logical consequence of ' in TL, I . A, if and only if, cither, for each interpretation , if 1€4(B), for all BE T, 1€4(A);
or, for each interpretation 7, if 0€4(4), 0€4(B) for some BET. According to TL’s definition of logical consequence, an ar-
gument is logically valid if and only if either: either truth is preserved from premises to conclusion in every interpretation
(truth-preserving), or falsity is preserved from conclusion to premises, also in every interpretation (falsity-preserving).

> We use the same notation for interpretations and evaluations.

10 Theoria, 2026,41/1,5-21
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Transitivity is not valid in TL:

IfAF, Band BF, C thendF, C

To give a counterexample to Transitivity is to show that 4 F; Band B, C are valid arguments, while 4 F, Cis an in-
valid argument. Specifically, using zozk, the following argument is invalid:

IfAF A®Band ARBF | B, then A= B

Using the fonk table, we can see that if A4 is true, then A®B is true, so A F.; AR B is a valid argument. It can also be seen
that if B is false, then A®B is false, so AQB F.; B is valid. However, 4 F,; B is not valid because it preserves neither
the truth of the premises to the conclusion nor the falsity of the conclusion to the premises. For example, if i(A4)={1}
and i(B)={0}. A consequence of TL being a non-transitive logic is that Prior’s triviality proof does not hold for it. Thus
Cook ends his attempt to claim zo7k as a meaningful connective.

However, and despite Cook’s best efforts, his proposal seems contrived for two reasons. The first is that it requires four
admissible interpretations to express fonk; the second is that the notion of logical consequence used by him is disjunc-
tive. We begin by discussing the second reason. It seems to us that defining a disjunctive logical consequence is not a
minimal modification of the Tarskian notion of logical consequence because it requires too much conceptual motiva-

tion not to seem ad hoc. Let us recall the Tarskian notion of logical consequence:
— Anargument I' F| A is logically valid if and only if, for each interpretation 7, if 1€#(B), for all BET, 1€i(A).

The definition of logical consequence of TL can be obtained from the Tarskian notion of logical consequence by put-
ting its definiens in disjunction with that of the following logical consequence relation:

— Anargument I' F| 4 is logically valid if and only if; for each interpretation i, if 0€i(A), 1€i(B) for some BET.

Cook does not give an argument in favor of his disjunctive logical consequence relation because he considers that it is
not too “extravagant or inconceivable” (Cook, 2005, p. 221). According to Cook, accepting his consequence relation
implies that “there is no reason to prefer the Truth-Preserving Consequence to the Falsity-Preserving Consequence,
or vice versa” (Cook, 2005, p. 222). Indeed, when classical logic is presented, for example, one can use cither the Truth
Preservation Consequence or the Falsity Preservation Consequence interchangeably, since both determine the same
collections of valid and invalid arguments. From the classical perspective there is thus no reason to prefer one over the

other.

There is a reason why we consider the disjunctive logical consequence relation to be an ad hoc hypothesis, namely that
the preference of the disjunctive logical consequence definition over one that uses only one of the two disjuncts de-
pends entirely on the presence of o7k in the language. Say that a disjunctive logical consequence relation D is redun-
dant if and only if there is a logical consequence relation N in whose definiens only one of the disjuncts of the definiens
of D is needed, and both N and D characterize the same arguments (based on a semantics ).

In logics such as FDE or classical logic, the disjunctive logical consequence relation characterizes exactly the same ar-
guments as the logical consequence relations based on any of the disjuncts of the disjunctive relation. In TL, the logi-
cal consequence relation is not redundant, some arguments are valid thanks to one of the disjuncts, but others are valid
thanks to the other disjunct (as they would be invalid according to the first one). For example, 4% B b B is a valid ar-
gument with Falsity Preservation, but invalid with Truth Preservation. However, if zonk were not part of the language
of TL, as in FDE, the logical consequence relation would be redundant. So, the basis of the disjunctive definition has
no justification independent of the possibility of defining ronk.

https://doi.org/10.1387/theoria.26626 11
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As in other fields, ad hoc hypotheses in logic are questionable because they are introduced for the sole purpose of resolv-
ing a discrepancy between the theory and particular results. 4d hoc hypotheses, such as the disjunctive logical conse-
quence relation, do not extend the scope of the theory or its ability to solve other logical problems. Here we argue that
three admissible interpretations are sufficient to express zon£, and we use a notion of logical consequence which is not
disjunctive, and therefore its justification is not based on the fact that it allows z072k to be defined.

Let us recall Prior’s argument:

1. A+, A%B I
2. A$B+-.B Es$
3. A+ B 1, 2 Transitivity of .

Prior’s rules for fonk do not in themselves entail triviality, as Belnap (1962) had already pointed out. The conclusion
depends crucially on the validity of Transitivity of - and not only on Prior’s rules. So it seems that there are at least
two ways to avoid the triviality result that every formula entail every other formula, either one of Prior’s rules must be
invalid, or Transitivity must be invalid.

Let us recall the evaluation conditions obtained by Barcel¢’s method:

A$B is true if and only if A is true or B is true
A= Bis false if and only if A is false or B is false

The table for fonk would be as follows, using only three admissible interpretations:

A$B {1} {1, 0} {0}
{1} {1} {1,0} {1,0}

{1,0} {1,0} {1,0} {1,0}
{0} {1,0} {1,0} {0}

However, it seems that, in this semantics, the road to non-transitivity is closed, since the notion of Tarskian logical con-
sequence is transitive, and that rather the rule ES is invalid. In fact, consider the interpretation in which A4 is {1} and
B is {0}. In this case, the premise of A% B b= B is true but the conclusion is not. On the other hand, the way to define
Cook’s tonk using only these three admissible interpretations is also closed: Cook’s zonk (®) is not true and not false
even if A is false and B is true. That is, i((A®B) = { } when i(4) ={0} and i(B) = {1}. This is not the case for . Using the
same evaluation conditions of S, we can also define fon£ for semantics with four admissible interpretations:

43 W 0y {3 {0}
iy | {3 | 00 | {1} | {10}
{1,0} | {10} | {1,0} | {1,0} | {1,0}
{} | Loy | O {0}
{0y | {10} | {104 | {0 {0}
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A corollary of this is that Dunn semantics allows us to identify at least two zonk connectives. The first, 5 » is defined by
Prior-style introduction and elimination rules; the second, 5 , by evaluation conditions.® In general, these are different
connectives, for the rule ESS may not hold for $m, while the connective for which both Est and Isf hold has different
evaluation conditions than .

According to Barceld’s method, zo7k is a connective that has the truth condition of a disjunction and the falsity condition
of a conjunction. However, ® has neither the truth-condition of a disjunction nor the falsity-condition of a conjunction.
® recovers only part of the evaluation conditions of conjunction and disjunction. For this reason, our zo7k connective ($m
according to the notation of the previous paragraph) is not the same connective as Cook’s connective (®). Cook’s ® con-
nective is designed on the basis of the minimal requirements that introduction and elimination rules must fulfil in order to
trivialize a logic such as the classical one. For this reason, we consider ® to be more similar to %, than to .

Something very similar occurs with the o7k defined in Ripley (2015). In that work, o7k is introduced through sequent
rules, without reference to evaluation conditions. Within that approach, sequents are taken to specify aspects of the
meaning of fonk. The proposed rules are as follows:

I'A4,A ILBFA
tonkR tonkL

I'tAtonk B, A I, Atonk B A

To illustrate why fonk is problematic, Ripley argues that the Cut rule plays a central role in the derivation of triviality.
In doing so, she opens the way for investigations such as ours, which not only aim to diagnose the problem, but also to
provide a concrete tool capable of accomplishing the work that Ripley had already outlined. On the other hand, using
the method proposed by Béziau (2001, p. 374), it is possible to extract the evaluation conditions of Ripley’s o724 from
its associated sequent rules. These conditions match exactly those of the ® connective. Ripley explores the possibility
of having her sequent rules validate Prior’s original principles. This is why her approach resembles Cook’s more closely.
Therefore, Ripley’s tork is more closely related to $ than to $m In this sense, our proposal can be seen as extending
Ripley’s result by exploring alternative ways of modeling a connective like zo7k.

The question now is whether there is any way in which Prior's rules ES5 and IS5 can hold for ¥, that is, whether we
can have it all: a zonk-like connective for which Prior’s rules are valid and which is described model-theoretically by the
truth condition of a disjunction and the falsity condition of a conjunction. The answer is yes, and the simplest way to
obtain it is by means of a non-transitive notion of logical validity. Unlike Cook and Ripley’s proposals, our approach
extracts fonk directly from evaluation conditions. We have shown that extraction alone does not ensure the valid-
ity of Prior’s rules; additional steps are necessary. Ripley and Cook begin oppositely, assuming the validity of the rules
from the outset and developing formal mechanisms to avoid triviality. Their versions of fozk preserve the truth of Pri-
or’s rules within non-trivial frameworks, whereas our proposal does not start from this assumption. Through Barceld’s

method, we show that a non-transitive context remains necessary for these rules to be valid.

3. How we learned to love tonk

One problem with classical logic is that it identifies many properties that perhaps should not be identified. This has

been repeated many times for the case of contradiction and triviality, for example, as well as for the pairs falsity/non-

¢ Inadifferent approach, this distinction between zonks was also explored by Buacar (2018) and Teijeiro (2020).
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truth and truth/non-falsity, which is sufficiently clear in the case of Dunn semantics. Precisely the distinction between
falsity and non-truth, on the one hand, and between truth and non-falsity, on the other, makes it possible to distinguish
in turn between different notions of logical consequence which are equivalent in classical logic:

t: Anargument I' & A is logically valid if and only if, for all interpretation, if the premises are not only false, at least

one conclusion is not only false cither.

ts: An argument I' & A is logically valid if and only if, for all interpretation, if the premises are not only false, at least

one conclusion is only true.

st: An argument I' F| A is logically valid if and only if, for all interpretation, if the premises are only true, at least one
conclusion is not only false.

ss: An argument I' | A is logically valid if and only if, for all interpretation, if the premises are only true, at least one
conclusion is also true.

The properties that premises and conclusions must meet in a logically valid argument are called “standards” (see more
in Chemla ez al. 2017, p. 2198). In the logical consequence relations 7# and ss, the standards of premises and conclu-
sions are the same; in #s and sz, they are different, which is why these logical consequence relations are called “mixed”.
For more on #, ss, 5 and sz, see Cobreros ez al. (2012a). For more on mixed logics, see Cobreros ¢z al. (2012b). We have
provided the definition of these logical consequence relations, and given the framework of Dunn semantics, they are
useful for defining a formal consequence relation when working with three or four interpretations. The only variation

lies in the interpretations considered (specifically, what is understood as tolerant).

For example, consider the admissible interpretations for K3, LP, and FDE. In these cases, the interpretations to be con-
sidered for an argument to be sz-valid are as follows:

— K3:{{1}, {}.{0}}
Standard for premises: {1}

Standard for conclusion: {1} and { }

— LP:{{1}, {1,0}, {0}}
Standard for premises: {1}

Standard for conclusion: {1} and {1,0}

— FDE: {{1},{1,0}, {}, {0}}
Standard for premises: {1}

Standard for conclusion: {1}, { }, and {1,0}

When working with three values, as in some semantic presentations of K3 and LP, it is common to assume that there
are different interpretations of the third value. In K3, this value is typically interpreted as “neither true nor false”, while
in LP, it is interpreted as “both true and false”. Now, when considering mixed consequence relations (such as the sz and
#s relations), premises and conclusions may treat this additional value differently, which might lead one to think that
two different readings of the same value are being used. As a result, it might seem that there are not just three, but actu-
ally four values in play.

However, this objection, which could be extended to claim that four values or interpretations are actually being used,
does not apply in our case. The apparent difference in how the intermediate value is treated between premises and con-
clusion is not due to multiple readings of that value, but rather to the differentiated use of strict and tolerant standards
in mixed consequence relations. In other words, even though we are working with three interpretations, there is no
third value in our semantics that admits multiple interpretations. Thus, it is clear that there are semantic presentations
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of the sz and #s consequence relations that, at a conceptual level, do not require assuming two readings of the intermedi-

ate value.”

In classical logic, the direction in which the standards are connected is also indistinct, i.e. it does not matter whether the
connection of standards goes from premises to conclusions or from conclusions to premises. In the four relationships
above, the connection is from premises to conclusions. But in contexts in which a distinction is made either between
truth and non-falsity or between falsity and non-truth, it is also important to distinguish the direction of connection
of standards (see more in Wansing and Shramko, 2008).8 Thus, we have the following notions of logical consequence:

Jf Anargument I' | A is logically valid if and only if, for all interpretation, if at least one conclusion is only false,
the premises are also false.

Jnt: An argument I' = A is logically valid if and only if, for all interpretation, if at least one conclusion is not only
true, the premises are only false.

ntfi Anargument I' F; A is logically valid if and only if, for all interpretation, if at least one conclusion is only false,
the premises are not only true.

ntnt: An argument I' = A is logically valid if and only if, for all interpretation, if at least one conclusion is not true, the

premises are not true either.
Theorem. I and ESs evaluated with _n#fare valid, but Transitivity is not.
o y

Proof. Suppose that A% B is not true, that is, 1¢i(45B). This implies, in the semantics we are working on, that it is
false, i.e., that 0€i(A$B). But if 0€i(A$B) and 1¢i(AFB) then, by the evaluation conditions of 4% B, both 0€4(A)
and 1¢i(A4), and 0€4(B) and 1¢i(B). Thus, for any interpretation i, if 1¢i(45B), 0€i(4) and 0€4(B). But this means
that 4 I—TA$B and B I—TA$B are ntf-valid.

Suppose now that A is not true, that is, 1¢i(4). This implies, in the semantics we are working on, that it is false, i.c.,
that 0€4(4). Then, by the evaluation conditions of 4% B, 0€:i(A%B). Therefore, since i was arbitrary, A$£B . A is ntf
-valid. The reasoning for A% B - B is the same, mutatis mutandis.

Finally, there is an interpretation that shows that A4 . B is not n#fvalid, namely, i(4) = {1} and i(B) = {0}. Thus,
while 4t A$B and A$B . Bare ntf-valid, 4 - Bis not ntf-valid.

Considering the language of FDE and the consequence relation _#z#f; we obtain the same valid arguments as those in
ST.? (For more information, see Barrio, Rosenblatt and Tajer (2015).) In the resulting logic, Transitivity does not hold.
However, all logical truths of classical logic! and classically valid arguments of the form I' -, A (though not all meta-ar-
guments, i.e., arguments of the form “if I' - 4 then A | B”; Transitivity is an example of this) do hold.!! One advan-
tage of adopting _##fis that it is not disjunctive, so with or without toz#, it does not seem ad hoc. Supposing the validity

For example, in the presentation of the four definitions of mixed logical consequence proposed by Cobreros ez 4/. (2012a), more than two
truth values are employed. This raises the question, as one of the reviewers suggests, whether three or four distinct values are being used.

As a reviewer correctly observed, in classical contexts where Transitivity is a valid meta-argument, the relations #, #s, sz, and ss are coexten-
sional with ff; fnt, ntf, and ntnt respectively. However, these distinctions are meaningful only in metatheories where Transitivity need
not hold. Under a classical metatheory some definitions are coextensive.

Whether the fact that they have exactly the same collections of valid and invalid arguments is enough to say that they are the same logic is
something we will not discuss here.

A formula A is a logical truth (in alogic L presented under a semantics S) if and only if, for each interpretation i (of S), 1€ i(A).

As one reviewer pointed out, the resulting logic does not share the same meta-arguments only if we assume local validity. If we assume
global validity, it also shares the same meta-arguments of classical logic and ST. For more information, see Barrio, Rosenblatt, and Tajer
(2015).
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of certain arguments, such as Transitivity, disjunctive and non-disjunctive logical consequence relations may be coex-
tensive, as we will see later. However, one of the lessons we learn from tackling this problem is that presentation mat-
ters. In other words, the way we define logical consequence relations is important, so that our results do not appear ad
hoc. Finally, we also show here that n#fis useful so that o7k does not lead to triviality and can be considered as a mean-
ingful connective.

Before concluding, a crucial point to address is the apparent equivalence between disjunctive and non-disjunctive
definitions of logical consequence. A reviewer has suggested there would be no substantial differences between, for
example, Cook’s definition (using disjunctive clauses) and our non-disjunctive proposal, since both could be equiva-
lent in a classical framework. However, this alleged equivalence depends on some arguments that are invalid in the
logical consequence relations we analyze, such as sz or z#f. To clarify this, let us first consider the structure of the
definitions.

Recall TL’s disjunctive definition of logical consequence. 4 is a logical consequence of T in TL, I' =, A, if and only if
cither: for every interpretation 7, if 1 € 7 (B) for all B € T, then 1 € 7 (A4); or for every interpretation 7, if 0 € 7 (A), then 0
€ i (B) for some B € I'. Let A be “X is true”; B “Y is true”; C “Y is false”; and D “X is false”. TL’s logical consequence re-
lation could be (4 » B) V (C» D). Now, consider the following equivalence proof between the two notions:

. (4>B)V(C>D) (TL’s logical consequence)

1L (~AVB)V (~CVD) (L, Extensionality)

1L (~4AVD) V (BV~C) (II., Commutativity and Associativity)
IV. ~ (~4VD) > (BV~C) (IIL., Extensionality)

V. (AA~D) > (BV~C) (IV., de Morgan and Double Negation)

Considering the meanings of 4, B, C, and D, logical consequence can be read as

st: An argument I' & A is logically valid if and only if, for every interpretation, if the premises are only true, the con-

clusions are not only false.

The proof of equivalence requires the following assumptions:

— A>BH | - ~AVB Extensionality
— AVBE, BVC Commutativity
— (AVB)VC, AV(BVC) Associativity

— ~ (~AVB) -, (AN~B) de Morgan

— ~~Ab A Double Negation
—IfAt, Band B Cthen 4= C Transitivity

While these definitions are equivalent in a classical metalanguage, such equivalence presupposes the validity of argu-
ments, like Transitivity, that are invalid in the logical consequence relations we have outlined. Thus, the equivalence
between disjunctive and non-disjunctive forms, which critically depends on this property. Finally, although the proof
of the previous theorem in the metalanguage uses Transitivity, this does not guarantee that the defined relations (such
as ntf) inherit the same property. In fact, the non-transitivity of nz#f'and sz clearly exemplifies how we typically use a
slightly stronger logic in the metatheory. In summary, the equivalence between disjunctive and non-disjunctive defini-
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tions appears to depend on Transitivity, at least in the standard proofs or frameworks considered here. However, it re-
mains an open question whether such equivalence could be established independently of Transitivity.

4. Bonus

Mixed connectives such as fonk raise the question of whether they are of the same type as some of the connectives that
were used to define them or whether they are of a new type. In the case of zonk, the question is whether it is a disjunc-
tion, a conjunction, both or neither, or perhaps it is a completely new type of connective. However, how do you know
whether a connective is, say, a disjunction?

Before answering this question, we need to define some concepts. Following Estrada-Gonzélez and Nicol4s-Francisco
(2024), in a Dunn semantics, an expression of the form v,€(A) with v,&{1, 0} is called a Dunn atom. Let v,€(A4) be a
Dunn atom: we will say that v,Zi(4), with v,v, €{1, 0} and v, = v, is its Boolean counterpart. For example, the following
cases (considered horizontally) are Boolean counterparts of cach other:

0€i(~A) 1¢i(~A)
1€i(AVB) 0&i(AVB)

A tweaking is a modification in the evaluation conditions of a connective in which the only changes consist of substitut-
ing Dunn atoms for their Boolean counterparts.

Let us now consider the logic FDE. FDE can be presented by means of a language L, constructed in the usual way, with
the following connectives: ~, A, V. The evaluation conditions and tables are the same as those presented in Section 2.
The logical consequence relation of FDE is as follows: Let 4 and T be a formula and a set of formulas of L, respectively.

A is alogical consequence of T in FDE, I'= . 4, if and only if, for every interpretation i, if 1€4(B), for all BE T, 1€4(A).

FDE

Estrada-Gonzélez and Nicol4s-Francisco (2024) say that a connective ® is a classically clear case of negation/conjunc-
tion/disjunction/conditional, if:

1. The evaluation conditions of ® are the negation/conjunction/disjunction/conditional conditions of FDE; or

2. The evaluation conditions of ® are obtained from a fweaking of the evaluation conditions of FDE.

A connective ® is a negation/conjunction/disjunction/ conditional if and only if there is a clear case ® of negation/con-
junction/disjunction/disjunction/conditional such that:

Oy d) b ® (A, d)

We believe that few would doubt that the connectives \VV and A are classically clear cases of disjunction and conjunction,
respectively. Although the tables with four interpretations look different from the classical ones, the evaluation condi-
tions of V and A are the same. We can state that the disjunction V and the conjunction A satisfy 1. However, the evalu-
ation conditions of 5 do not correspond to those of any FDE connective and cannot be obtained by tweaking its evalu-

ation conditions. Then V and A are classically clear connectives, unlike 5.

Now let us consider a version of the FDE disjunction with the three admissible interpretations {1}, {1,0}, {0}!%, i.e.,

12 This table corresponds to the disjunction of logics such as LP, when presented with Dunn semantics. Thus, it is easy to see that both classi-

cal logic, FDE and LP have the same evaluation conditions for their connectives, but differ in their tabular presentation.
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AVB {1} {1,0} {0}
{1} {1} {1} {1}
{10 {1} {1,0} {1,0}

{0}

1}

{1,0}

{0}

It is easy to see that the following arguments are _z#fvalid
A%£BF_, AVBand AVBI-, A%B
That is, it holds that

AB,, ;- AVB

We can say that, in this approach, ¥ is a disjunction. Since the truth conditions are the same for \ and for 5, the proof
is trivial. Both 4% B and 4V B have only one interpretation where they are not true, 0€i(4) and 0€i(B). Hence, when
1¢i(AVB) then 0€i(A$B), and vice versa.

Now let us consider a version of the conjunction of FDE with the three admissible interpretations {1}, {1,0}, {0}!3, i.e.,

ANB

{1}
{1}

{1,0}

{1,0}

{0}
{0}

{1,0}

{1, 0}

{1,0}

{0}

{0}

{0}

{0}

{0}

It is easy to check that the following arguments are _zzf-valid
A$B FeppANBand ANBIE_, ASEB
That is, it holds that

AEB,, ;- ANB

We can say that, in this approach, = is also a conjunction. Since the falsity conditions are the same for A and for 5, it is
enough to look at the truth tables to see that 1¢€i(4AB) if and only if 1¢i(A4) or 1¢i(B). Finally, in these same interpre-
tations, 0€i(A$B). Then, A$B F eupANB. On the other hand, 1£i(A$B) only in the case where 0€4(A4) and 0€4(B).
In the same interpretation, 0€(4AB). Then ANB}-_, 54 $B.

It is not strange that = is a conjunction and a disjunction at the same time, given its introduction and elimination rules.
However, in Estrada-Gonzalez and Nicol4s-Francisco’s method, logical consequence plays a decisive role in the clarifi-

13 This table corresponds to the conjunction of logics such as LP, when presented with Dunn semantics.
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cation of this type of mixed connectives. For example, if we were to evaluate A$B 4 AVB, and 4 $BH_, s ANB
with a truth-preserving logical consequence relation, the result would be that 5 is only a disjunction, but not a con-
junction. However, to show our result, we use homogencously the same consequence relation of the theory, i.e. 7z
validity. Therefore, 5 here is both a disjunction and a conjunction. The argument that zoxk is a disjunction and a con-
junction is not conclusive, certainly. This is because the conclusion depends on _z#fvalidity, and although we have
argued that this is a good notion to work with in this context, different logical consequence relations may give different
results about what kind of connective fonk is.

S. Conclusion

In recent times, many people emphasize the limits of logic and formalization, appealing to the most diverse limitative
theorems. With this paper we wanted to give an example that, in logic, with enough care and freeing oneself from some
unnecessary assumptions, one can have the cake and eat it.

When many have considered a formal result to be definitive, they do so on the basis of various assumptions, which are
often implicit. In the case of tonk, for example, the validity of Transitivity in the consequence relation was an implicit
assumption that distorted z07£’s picture. Probably the lesson to be drawn here is that there are no strange or bad con-
nectives per se, only connectives that may be incompatible with certain languages and certain consequence relations.
This lesson is a generalization of Belnap’s work which, as we said, suggests that zon£ is a trivializing connective only in

transitive logics.!

We showed that, without artificial motivation, it is possible to obtain a logical consequence relation under which zonk
does not trivialize. Also, we proved that it is possible to define zonk with fewer admissible interpretations than those
used by Cook. Finally, as a bonus, we presented a way of identifying zon£ as a connective that is both a disjunction and a

conjunction.
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ABSTRACT: Based on a survey testing people’s intuitions about questions, Lani Watson has recently claimed
that the act of seeking information captures the nature of genuine questions and what distinguishes them from
rhetorical ones. In this paper, I will argue that Watson’s account fails to provide an accurate theory of questions.
By revisiting the survey cases and results, and using Searle’s conception of the illocutionary point of directives, I
will first argue that the cases support and confirm a simple and straightforward aim-constitutivist theory of the
speech act of asking: One asks a real question by uttering an interrogative sentence only if one’s utterance is an at-
tempt that aims to get the addressee to answer the question it expresses. Otherwise, one is asking a fake or rhe-
torical question. Moreover, based on Friedman’s perspective on inquiring attitudes as states in which one has a
question open in one’s thought, I will argue that the survey cases can be taken to expand and deepen the sincerity
conditions for questions that Searle had initially proposed: One sincerely asks a question if one wants the addressee
to answer the uttered question to settle an inquiring state of mind, or to make a target audience enter into it. Fi-
nally, in the cases in which the survey participants recognise the presence of a question despite the absence of any
apparent speech act of asking, I will argue that they recognise an inquiring state of mind rather than simply an in-
formation-seeking act: They recognise that one is in a mental state in which one is asking oneself a particular ques-
tion.

RESUMEN: Baséndose en una encuesta que comprueba intuiciones sobre preguntas, Lani Watson ha afirmado re-
cientemente que el acto de buscar informacién captura la naturaleza de las preguntas genuinas, y lo que las distingue
de las preguntas retéricas. En este articulo, argumento que la propuesta de Watson no consigue ofrecer una teorfa de
las preguntas adecuada. Mediante el examen de los casos y resultados de la encuesta, y recurriendo a la concepcion
de Scarle del fin ilocutivo de los actos directivos, argumentaré primero que los casos respaldan y confirman una teo-
ria simple del acto del habla de preguntar en términos de un fin constitutivo: solo se hace una pregunta genuina pro-
firiendo una oracién interrogativa si la proferencia es un intento orientado al fin de conseguir que el receptor con-
teste la pregunta expresada. De otro modo, estaremos haciendo una pregunta falsa o retérica. Ademds, basindome
en la perspectiva de Friedman sobre las actitudes investigadoras como estados en los que hay una pregunta abierta en
nuestro pcnsamicnto, al'gllmcntafé quc lOS casos dc 13. encuesta Puedcn VErse como Cxpandicndo y Pfofundizando las
condiciones de sinceridad para preguntas propuestas inicialmente por Searle: hacemos sinceramente una pregunta si
queremos que el receptor responda la pregunta proferida para cerrar una estado mental investigador, o hacer que la
audience entre en un estado de este tipo. Finalmente, en los casos en que los participantes en la encuesta reconocen la
presencia de una pregunta pese a la aparente ausencia de un acto del habla interrogativo, argumentaré que reconocen
un estado mental investigador, mds que un simple acto de busqueda de informacién: reconocen que en uno estd en un
estado mental en el que se hace a uno mismo una pregunta particular.
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zintzotasun-baldintzak
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LABURPENA: Pertsonck galderen inguruan dituzten intuizioak ebaluatzen dituen inkesta batean oinarrituta, Lani
Watson-ek berriki adierazi du ezen informazioa bilatzeko egintza berak jasotzen duela zein den benetako ga.ldcrcn
izaera eta zerk bereizten dituen galdcra erretorikoetatik. Artikulu honetan, arrazoituko dut Watson-en proposame-
nak huts egiten duela galderen teoria egoki bat eskaintzeko saioan. Inkestako kasuak eta emaitzak berriro aztertuz eta
Searle-k egintza direktiboen helburu ilokutiboaz duen ikusmoldea baliatuz, lehenik eta behin, argudiatuko dut kasu
horick galdetzearen hizketa-egintzaren teoria xede-konstitutibista sinple eta erraz bat babesten eta berresten dutela:
galderazko perpaus bat egiten dugunean benetako galdera bat egiten ari gara, baldin eta gure enuntziatuaren helburua
bada hartzaileak bertan planteatzen zaion galderari erantzutea; bestela, galdera faltsu edo erretoriko bat egiten ariko
gara. Gainera, Friedman-ck jakin-nahizko jarrerei buruz duen ikuspegitik abiatuta (galdera ircki bat, hau da, erantzu-
nik izan ez duen galdera bat darabilgu buruan egoera horietan), arrazoituko dut ezen inkestako kasuak baliagarriak di-
rela Searl-ek galderetarako hasieran proposatu zituen zintzotasun-baldintzak zabaltzeko eta sakontzeko: galdera bat
zintzotasunez egiten dugu, baldin eta gure nahia bada hartzaileak galdera horri erantzutea gure jakin-nahizko egoera
mentala asebetetzeko edo entzulea egoera mental horretara eramateko. Azkenik, itxuraz galdetzearen hizketa-egintza-
rik egon ez arren inkestako parte-hartzaileak galdera baten presentziaz jabetu diren kasuetan, argudiatuko dut ezen,
informazioa bilatzeko egintza soil bat baino gehiago, jakin-nahizko egoera mental bat hauteman dutela: nork bere bu-
ruari galdera jakin bat egiten ari zaion egoera mentalean daudela atzematen dute.

1. Introduction

What is a question? Lani Watson (2021) has recently answered this question by claiming that questions are informa-

tion-seeking acts: When one asks a question, one seeks information, and “if something is an information-seeking act,

then it gets a place in the collection” (2021, p. 293) of what we consider a question.! Moreover, based on this, she im-

plies that this information-seeking act is what distinguishes utterances that are genuine/real questions from those that

are rhetorical/fake questions. Specifically, from the perspective she proposes, it follows that one asks a real question by

one’s utterance when and only when one is seeking information. Instead, when asking a question rhetorically or pre-

tending to ask a question by one’s utterance, one is not seeking information.?

Watson arrives at this intuitive conclusion by analysing the results of a survey that tests people’s intuitions about ques-

tions in everyday scenarios.> One of the central survey results is that while most participants recognise the presence of

questions in the first two cases, they do not detect any real questions in the last two scenarios:

ROAD

Sarah is trying out a new route to school. Along the route she comes to the side of a busy, un-
familiar road with no pedestrian crossing. She looks both up and down the road before cross-
ing to check if there are any vehicles coming and then proceeds to cross safely. (Watson, 2021,

p.281)

Watson acknowledges that there already are logical and linguistic theories of questions (for example, see Ciardelli ez 4l., 2019; Fiengo,

2007; Groenendijk & Stokhof, 1997; Krifka, 2011; and Wisniewski, 2013). However, she argues that these logical and linguistic accounts
involve such technical and formal machinery that makes them distant from what we usually consider a question. Given this, Watson pro-

poses shifting our attention from what a question is from a linguistic or logical point of view to what we do in practice when we raise ques-

tions.

In what follows, I will adopt the following terminology: I use the terms “fake questions” and “rhetorical questions” interchangeably to refer

to utterances that, although they take the linguistic form of a question, do not constitute instances of the speech act of asking. Conversely,

I use the expressions “genuine questions” and “real questions” to refer to utterances that, in their constitution, do amount to the speech act

of asking (see Section 3 for further discussion).

https://doi.org/10.1387/theoria.27206
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COUNTRIES

Sarah, is listening to a colleague describing a lesson he has just given on countries of the world.
While he is talking, Sarah realises that she doesn’t know how many countries there are and, as she
is interested to know, she interjects saying how many countries are there’. Various colleagues re-
spond with several different figures. (Watson, 2021, p. 285)

DISINTERESTED

Sarah has arrived at school and is walking to her classroom down a long corridor. She spots a par-
ticularly disliked colleague approaching from the other end. As they pass, despite having no inter-
est whatsoever in his wellbeing, Sarah glances up and mutters ‘morning, how are you’. (Watson,
2021, p. 279)

RAIN

Sarah has just woken up and opened the curtains to discover that it is raining again, as it has been
for the past two weeks. On seeing this she exclaims out loud ‘will it ever stop raining’. Her part-
ner, who is still in the bed behind her, shrugs. (Watson, 2021, p. 279)*

Based on this result, Watson first concludes that questions do not need to be interrogative sentences or speech acts.
Namely, questions do not need to be linguistic entities. Indeed, she notes how the survey participants recognise the pres-
ence of a question in scenarios like ROAD, where no question is linguistically articulated.> Very intuitively, Watson
explains this result by claiming that the survey participants identify the presence of a question in COUNTRIES and
ROAD, although there is an interrogative speech act in COUNTRIES while there is none in ROAD, because they rec-
ognise the presence of an information-secking act. Indeed, Sarah secks whether any vehicles are coming when she looks
up and down the road in ROAD. Moreover, she secks how many countries there are when she asks her spoken ques-
tion in COUNTRIES. Instead, Watson’s explanation for why survey participants do not identify real questions in DIS-
INTERESTED and RAIN is that they recognise that Sarah is not secking information when she utters her interroga-
tive sentences. Indeed, Sarah’s question in DISINTERESTED seems just a way to respect a formal kind of politeness
required in the workplace: Sarah, being totally disinterested in her colleague’s well-being, is not really secking to know
anything about it. Moreover, Sarah’s question in RAIN appears to be just a way to vent her frustration towards the
weather: She is not really seeking to determine whether the rain will ever stop since it is evident that, sooner or later, it

will.

Based on this information-secking-act-based reading of the survey results and on the assumption that the survey partic-
ipants correctly recognise when there is a genuine or a rhetorical question in the cases they are confronted with, Wat-
son concludes that the act of seeking information captures the nature of genuine questions and what distinguishes them
from rhetorical ones. Namely, it captures when a question is genuinely or rhetorically asked.

n this paper, despite the previous intuitive conclusion, I will argue that Watson’s account fails to capture the nature of
In this paper, despite the p | I will argue that W p

genuine questions and what distinguishes them from rhetorical ones. In Section 2, we will see how Watson solves a pos-

In response to ROAD, “66% of the survey participants judge there to be a question (3,670 participants), 28% judge there to be no ques-
tion (1,589 participants), and 6% are unsure (352 participants)” (Watson, 2021, p. 281). In response to COUNTRIES, “95% of the sur-
vey participants judge there to be a question (4,711 participants), 3% judge there to be no question (147 participants), and 2% are unsure
(94 participants)” (Watson, 2021, p. 285). In response to DISINTERESTED, “38% of the survey participants judge there to be a ques-
tion (1,955 participants), 54% judge there to be no question (2,804 participants), and 8% are unsure (407 participants)” (Watson, 2021,
p- 279). In response to RAIN, “35% of the survey participants judge there to be a question (2,115 participants), 58% judge there to be no
question (3,432 participants), and 7% are unsure (406 participants)” (Watson, 2021, p. 279).

As the reader can note, in all cases Watson proposes to the survey participants, there are no question marks. However, the survey partici-
pants have no problems identifying questions in the previous scenarios. Watson argues that this is a “further point in favour of a definition
of questions that does not rely on their manifestation in language” (2021, p. 283).
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sible counterexample to her theory. I will point out that, even if her solution seems to protect her account, it actually
generates other counterexamples to her own theory of questions, rendering the resulting theory unable to distinguish
genuine from rhetorical questions.

However, in Section 3, by revisiting the survey cases and results and adopting Searle’s (1969, 1979) and Searle and Van-
derveken’s (1985) idea of the illocutionary point of directives, I will show how Watson’s survey might be used to sup-
port and confirm a simple and straightforward aim-constitutivist theory of the speech act of asking: One asks a real ques-
tion by uttering an interrogative sentence only if one’s utterance is an attempt that aims to get the addressee to answer
the question it expresses.® Instead, a question is rhetorically asked when one is not making the previous aim-directed at-

tempt by one’s interrogative sentence.

Moreover, based on Friedman’s (2013, 2017, 2019) perspective on inquiring attitudes as states in which a question is
open in one’s thought, I will argue that the survey cases can be taken to expand and deepen the sincerity conditions for
questions that Searle (1969) had initially proposed: One sincerely asks a question if one wants the addressee to answer
the uttered question to settle an inquiring state of mind, or to make a target audience enter into it. Said informally, us-
ing the most common inquiring attitudes human beings can have, a question is sincere when it is an act of will to solve
or generate curiosity or a wondering state.

Finally, in the cases in which the survey participants recognise the presence of a question despite the absence of any
speech act of asking or any interrogative sentence being uttered, I will argue that they recognise an inquiring state of
mind rather than simply an information-secking act: They recognise that one is in a mental state in which one is asking
oneself a particular question.

In a nutshell, I will argue that the survey results can be seen as indicating that we recognise the existence of questions as
speech acts, with their constitutive and sincerity conditions, and as mental states.

2. What goes wrong with Watson’s account?

Consider the following case:

EXPOSE

Sarah is attending a staff meeting in which a colleague she doesn’t particularly like (the one that
provoked the disinterested “how are you” from earlier) is being unhelpfully rude and obstruc-
tive regarding a particular issue. Sarah knows that he has not read the minutes from last week’s
meeting, which he did not attend, and in order to expose this she interjects at the end of his com-
ments, saying, “what did you think of the suggestion Julia made last week to address this issue”.
(Watson, 2021, p. 289)

For this scenario, the survey participants agree that there is a question.” However, it appears that Sarah is not secking in-
formation by asking her question. Indeed, she already knows well that her colleague has not read the minutes from last
week’s meeting. In light of this, one might argue that EXPOSE represents a counterexample to Watson’s theory: Not
all questions are information-seeking acts.

¢ Note the distinction between questions as speech acts and as the semantic content that is expressed by one’s speech act or interrogative utter-

ance. A question as a speech act refers to a type of act done by our language, whereas a question as semantic content refers to the abstract
informational structure typically expressed by an interrogative (see footnote 1 for accounts of questions as semantic entities).

7 In response to EXPOSE, “62% of the survey participants judge there to be a question (3,038 participants), 29% judge there to be no ques-
tion (1,391 participants), and 9% are unsure (430 participants)” (Watson, 2021, p. 289).
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Watson recognises the problem. However, she holds that Sarah is asking a genuine question, and she is indeed seek-
ing information in EXPOSE. Specifically, Watson claims that Sarah is exploiting the function of questions of seeking
information to achieve her practical purposes: Exposing and embarrassing her disliked colleague to make him stop be-
ing unhelpfully rude and obstructive. Namely, from Watson’s perspective, Sarah decided to seek information from her
colleague by using her question to achieve her goal. However, she notes that Sarah could follow another strategy. For
example, to obtain the same result, she could make an assertion like: “Stop being so rude and obstructive regarding this
particular issue: You didn’t even read the minutes from last week’s meeting!”.

Given this reading of EXPOSE, Watson can defend her position against a possible counterexample that individuates a
genuine question that is not an information-seeking act. Indeed, against the potential objector, Watson claims that the
information-seeking act that defines questions does not need to be determined by an information-seeking motive: It is
not always directed at satisfying one’s informational needs. Rather, it is an act that can be used for multiple purposes,
such as the practical one of exposing and embarrassing a disliked colleague to make him stop being unhelpfully rude and
obstructive. Moreover, by having this response available, Watson can still maintain her explanation as a correct account

of what occurs when survey participants identify a question: They recognise an information-secking act.

2.1. WATSON’S SOLUTION GENERATES COUNTEREXAMPLES TO HER OWN THEORY OF QUESTIONS

Watson’s solution might appear intuitive and correct at first sight. However, it turns out to be a double-edged sword
for her own theory of questions. Indeed, notice that the same argument Watson uses for reading EXPOSE as a case in
which we have an information-secking act can be extended to DISINTERESTED and RAIN: Scenarios in which the
survey participants do not recognise any questions, and in which Watson claims there are rhetorical ones.

Indeed, by using Watson’s own argument for EXPOSE, one might say that Sarah is seeking information in DISIN-
TERESTED because, despite being totally disinterested in knowing about her colleague’s well-being, she is using the
information-seeking function of her question, “How are you?”, to attain the goal of respecting a formal kind of polite-
ness required in the workplace. Namely, in DISINTERESTED, Sarah would have decided to seek information from
her colleague by her interrogative utterance to attain the previous practical goal. Moreover, one might also say that Sa-
rah is seeking information in RAIN because, although she is not really aiming to know whether the rain will stop, she is
using the information-seeking function of her question, “Will it ever stop raining?”, just to vent her frustration towards
the weather. Namely, in RAIN, Sarah would have decided to seck information from her partner by her interrogative ut-
terance to express her frustration. In a nutshell, we can see that, by applying Watson’s argumentative strategy from EX-
POSE, we can say that Sarah’s interrogative utterances in DISINTERESTED and RAIN are information-secking acts.

However, it is easy to see how this reading of DISINTERESTED and RAIN, as a direct application of Watson’s solu-
tion, would negate her own theory of questions. On the one hand, since her framework states that being an informa-
tion-seeking act is a sufficient condition for something to be an instance of a question, then the interrogative utterances
Sarah raises in DISINTERESTED and RAIN would be real cases of questions. However, as the survey participants and
Watson herself recognise, there is no question in the previous scenarios: Sarah is not really asking a question with her
interrogative utterances but rather posing a rhetorical or fake one. As a consequence, the application of Watson’s argu-
mentative strategy from EXPOSE to DISINTERESTED and RAIN would generate counterexamples to her own theory
of questions: It would show that being an information-secking act is not always sufficient for something to be a ques-
tion. In particular, considering the previous scenarios, such an act would not be enough to make an interrogative utter-
ance a real case of what we consider a question. Therefore, contrary to her own theory, Watson’s solution would imply

that not all information-secking acts fall under the collection of what we consider a question.

On the other hand, the previous reading of DISINTERESTED and RAIN would also indicate that not only genuine
but also rhetorical questions can be information-secking acts. Indeed, in DISINTERESTED and RAIN, there would
be questions we intuitively conceive as rhetorical or fake that are information-seeking acts. As a consequence, the ap-
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plication of Watson’s strategy from EXPOSE to DISINTERESTED and RAIN would generate counterexamples to
her own conception of rhetorical questions as acts that do not seek information. Moreover, given this, it would imply
that both genuine and rhetorical questions can function as information-seeking acts. Indeed, applying Watson’s solu-
tion, both the real questions in cases like COUNTRIES and the rhetorical questions in DISINTERESTED and RAIN
would be information-secking acts. However, if this is true, then a simple information-secking act could no longer serve
as the distinguishing criterion between genuine and rhetorical questions, being a feature that both of them can share.

Finally, given this last point, Watson’s strategy from EXPOSE applied to DISINTERESTED and RAIN would show
that an information-seeking act is present in both cases where the survey participants recognise questions and in scenar-
ios where they do not. Given this common feature between the scenarios, it would follow that the presence or absence
of an information-secking act, as defined by Watson, cannot be the contrasting feature that the survey participants in-
tuitively and correctly recognise when they distinguish the presence or absence of a question. Rather, this commonality
of the cases would suggest that the survey participants detect something beyond the simple act of secking information
when they discriminate whether Sarah is asking a question or not. Therefore, the outcomes generated by applying Wat-
son’s strategy from EXPOSE would indicate that her account cannot accurately explain what is going on with the sur-
vey participants’ intuitions. As a consequence, the same participants’ intuitions and responses could not serve as reliable
support for her information-seeking-act-based theory of questions: The survey results, in themselves, would not sup-

port the idea that a question is an information-seeking act.

In conclusion, the solution Watson provides to explain why there is an information-secking act in EXPOSE would
prima facie protect her account. However, upon closer examination, we can see that it would generate counterexam-
ples to her theory of questions, render her theory incapable of distinguishing genuine from rhetorical questions, and ul-
timately make her account fail to explain the survey results —thereby making them unsuitable as support for her own
theory.

3. Watson’s survey reconsidered: Questions as speech acts and mental states

The problems in Watson’s account push us to find an alternative answer to the questions: What does Watson’s survey
reveal regarding participants’ intuitions about questions? What does it show about a theory of questions, particularly
regarding the distinction between genuine and rhetorical questions?

In this last section, I reconsider first the survey cases in which a question is verbally uttered, drawing on Searle’s (1969,
1979) and Searle and Vanderveken’s (1985) idea of the illocutionary point of directives. Based on this, I will argue that
the participants’ responses support a simple aim-constitutivist theory of the speech act of asking: One asks a real question
by uttering an interrogative sentence only if one’s utterance is an attempt that aims to get the addressee to answer the
question it expresses. In other words, for an interrogative utterance to count as a real question, it must have zhe goal
of getting the addressee to provide a statement about the relevant question expressed by the uttered interrogative sen-
tence. Or, put differently, it must aim to make the addressee describe how things are regarding the pertinent question.
Given this perspective, we can also distinguish rhetorical or fake questions from genuine ones: If one’s interrogative ut-

terance does not amount to this aim-directed act, then it is a rhetorical or fake question.

Moreover, considering Friedman’s (2013, 2017, 2019) conception of inquiring attitudes as mental states in which one
has a question open in one’s thought, I will further argue that the survey cases can be taken to show some inquiry-based
sincerity conditions for the speech acts of asking. These conditions expand and deepen Searle’s original theorisation:
One asks a sincere question by one’s interrogative utterance if one wants the addressee to answer the uttered question
to resolve an inquiring attitude or to generate it in a target audience. Said more intuitively by adopting the most com-
mon inquiring attitudes we can have, a question is sincere when, by one’s interrogative utterance, one wants to solve

one’s curiosity or wondering state, or to generate it in a target audience. In a nutshell, from this perspective, a question
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is sincere if it is the act of will to solve an inquiring state of mind or to generate it in a target audience. Conversely, if a

question is not sincere, one is not doing this act of will.

Finally, considering this, I will argue that in survey cases where no question is verbally articulated or performed as a
proper speech act, the survey participants recognise the presence of questions because they recognise that one is in an
inquiring attitude. In a nutshell, the survey can be taken to show that the act of asking can be a speech act with some con-
stitutive and sincerity conditions or simply a mental state by which we open a question in our thoughts.

3.1. QQESTIONS AS SPEECH ACTS: AIM-CONSTITUTIVISM

In Searle’s (1969, 1979) famous perspective on speech acts, the illocutionary point (or what he also calls the essential
condition) is what helps us individuate and define the different types of illocutionary acts we can perform with our lan-
guage. In Searle and Vanderveken (1985), we find the following definition: “The illocutionary point of a type of illocu-
tionary act is that purpose which is essential to its being an act of that type” (1985, p. 14). In other words, it is the aim
that is constitutive of the illocutionary act: If an utterance X amounts to the illocutionary act of the type 7, then X aims
at I. Conversely, if one’s utterance X does not aim at 7, then X is not an illocutionary act of the type 7. In a nutshell, the
illocutionary point is the constitutive aim of the different types of illocutionary acts that tells us something about the
very nature of each of them.3

In Searle’s (1979) and Searle and Vanderveken’s (1985) well-known taxonomy, questions are a type of directive. Direc-
tives are those illocutionary acts that are defined by the following illocutionary point: They are attempts by the speaker
that aim at getting the addressee to do something. Hence, if an utterance amounts to a directive, then that utterance has
the aim of getting the addressee to do something. In the specific case of questions, the speaker’s utterance aims to get
the addressee to answer the question it poses. Hence, following the aim-constitutivist perspective derived from Searle’s
original idea of the illocutionary point, an utterance counts as the illocutionary act of asking only if it aims to get the ad-
dressee to answer the question it expresses. If the utterance does not have this aim, it does not constitute the illocution-
ary act of asking. In other words, one is not really or genuinely asking a question if one’s utterance does not amount to
the previous aim-directed act. Notably for our purposes, this aim-constitutivist theory of the speech act of asking pro-
vides a basis for distinguishing between real/genuine and fake/rhetorical questions: If one’s interrogative utterance is a
genuine or real question, then it has the aim constitutive of the illocutionary act of asking. If it lacks this aim, then the
interrogative utterance is a rhetorical or fake question.

Now, it is interesting to note that Watson’s cases and survey responses appear to support and confirm this account and
distinction when a given question is verbally articulated to an addressee in the various scenarios. Indeed, consider the
following cases in addition to COUNTRIES and EXPOSE:

GOOGLE

Sarah, is attempting to find out where the nearest butchers to her house is, on behalf of a friend.
As she is a vegetarian, Sarah herself has no interest in this information but, nevertheless, she types
‘local Edinburgh butchers’ into Google and notes down the location. (Watson, 2021, p. 278)

PENCILS

Sarah is teaching her students basic arithmetic. One student shows her his answer to a question
and she sees that it is wrong, In order to correct him, rather than telling him the answer, Sarah
counts out ten pencils on the table in front of him, removes two and says ‘how many pencils are
left on the table’. (Watson, 2021, pp. 287-288)

8 See Alston (1991), Searle (1991), and Siebel (2002) for critical discussions on the concept of illocutionary point.
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In all these cases, the survey participants affirm that there is a question, and it is indeed intuitive to think that Sarah is
asking real questions with her sentences in these scenarios.” Relevantly, comparing these cases and in line with our the-
ory, we can appreciate that what they have in common is this minimum relevant fact: By her utterance, Sarah is try-
ing to get the addressee to answer the question it expresses. Specifically, she attempts to elicit a statement from the ad-
dressee regarding the question she verbalises. Or, put differently, she aims to make her addressee provide a description
of how things are regarding the question expressed in her utterance.

Indeed, in COUNTRIES, through her interrogative sentence, Sarah is trying to get the expert to answer how many
countries there are. In EXPOSE, she is trying to make her disliked colleague provide a statement regarding her ques-
tion, namely that he did not read the minutes from last week’s meeting. In GOOGLE, even if there is no human ad-
dressee but a digital one like Google, Sarah’s written utterance can be seen as a shortcut interrogative sentence for the
complete one, “Where are the local butchers in Edinburgh?”: By posing this interrogative to Google, she tries to make
it provide some results that describe where to find the local butchers. Finally, in PENCILS, by her interrogative sen-
tence, Sarah is trying to make her student answer how many pencils are left on the table. In other words, all these cases
confirm and support what is explained by our aim-constitutivist theory of the speech act of asking: Sarah’s utterances
are questions, as our intuitions suggest, and they are indeed aimed at getting the addressee to answer the question each
of them expresses. Hence, in accordance with the survey participants’ responses, our theory provides an explanation of
why these cases involve the presence of questions: Sarah is simply performing the speech act of asking by her interrogative
utterances.

Instead, in cases where the survey participants do not recognise a real question, it is notable that Sarah’s utterance is not
aimed at getting the addressee to answer the question by making a statement or describing how things are. Indeed, in
DISINTERESTED, Sarah’s interrogative sentence is not really aimed at getting her colleague to answer and describe
how he is doing: Being totally disinterested in it, her question is just a formal courtesy that does not require any answer
in exchange. The same happens in RAIN. The interrogative sentence Sarah utters is not aimed at getting her partner to
answer the question expressed and make a statement about whether the rain will ever stop. Sarah’s question is just a way
to express her frustration about the weather. Given our aim-constitutivist theory, Sarah is not asking questions in DIS-
INTERESTED and RAIN through her interrogative utterances because they lack the illocutionary point of the illocu-
tionary act of asking. Rather, since these interrogative utterances are not aimed at getting the addressee to answer them,
they represent cases of fake or rhetorical questions. Hence, in line with the survey participants’ responses, our theory ef-
fectively explains why these cases do not involve the presence of questions, even though interrogative sentences are spo-
ken aloud. Simply, Sarah is not performing the speech act of asking by her interrogative utterances.

Therefore, considering our analysis of the previous cases, we can see that the illocutionary point of the utterance per-
formed in the scenarios proposed by Watson enables us to distinguish between cases of real and fake questions. In par-
ticular, we can appreciate that when survey participants recognise the presence of a question in scenarios where an in-
terrogative sentence is verbally articulated, the interrogative utterance is aimed at getting the addressee to answer the
question it expresses. Instead, the participants do not recognise the presence of a real question when the interrogative
utterance does not have this aim. Given this, it follows that in cases where a question is verbally uttered, the survey par-
ticipants’ responses track this distinctive feature rather than simply the information-seeking act Watson describes. In
other words, it is simply reasonable to conclude that, in these cases, participants recognise the presence or absence of the
speech act of asking, as defined by the theory of this linguistic act we have proposed. Ultimately, given this, the survey
cases and responses can be taken to confirm and support the aim-constitutivist theory of questions we have retrieved
from Searle, along with the distinction it yields between genuine and rhetorical questions.

In response to GOOGLE, “72% of the survey participants (to date) judge there to be a question (3,515 participants), 20% judge there to
be no question (996 participants), and 8% are unsure (365 participants)” (Watson, 2021, p. 278). Finally, in response to PENCILS, “84%
of the survey participants judge there to be a question (4,223 participants), 12% judge there to be no question (583 participants), and 4%
are unsure (215 participants)” (Watson, 2021, p. 288).
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3.2. QI{ESTIONS AS SPEECH ACTS: SINCERITY CONDITIONS

Beyond these conclusions, I believe the survey scenarios not only support the previously established aim-constitutivist
conception of the speech act of asking but also clarify its sincerity conditions. Namely, they reveal not just what consti-
tutes a genuine question when verbally uttered, but also what makes it sincere.

In Searle’s perspective, when one performs an illocutionary act, one expresses a psychological state. To be sincere in an
illocutionary act, the speaker must have the same psychological state expressed by the illocutionary act the speaker
performs. In the case of directives, they express a psychological state that can be associated with wants or desires: The
speaker wants the addressee to do what she is attempting to get the latter to do (Searle, 1969, 1979; Searle & Vander-
veken, 1985). Therefore, to have a sincere directive, the speaker must have the corresponding want or desire. Given this
perspective, which characteristic want or desire is expressed by the speech act of asking? Following this account and
considering that asking is a type of directive, the simple answer is that asking is sincere only if one wants or desires the
addressee to answer the question one expresses by one’s utterance. However, I think that, taking into account the survey
cases, we can be more detailed about the types of wants that are characteristic of the speech act of asking. Indeed, intui-
tively, in all the cases we have considered in the previous subsections, Sarah wants the addressee to answer the question
expressed by her utterance. But, to understand better the type of want involved in the speech act of asking, we should
ask: Why does Sarah want the addressee to answer?

Considering this question, it is worth noting that one type of want that Searle recognises for having a sincere question
is that one wants the addressee to answer the question because the speaker wants to find out and, therefore, know the
answer.!® Now, going beyond Searle’s terminology and drawing on contemporary epistemology literature, this want
that is expressed by the speech act of asking can be more precisely understood or explained by a type of attitude Fried-
man (2013, 2017, 2019) characterises as an inquiring state of mind: A state of mind in which one has a question open in
one’s thought and aims to answer it. Generalising from this perspective, we have the following insight: One asks a sin-
cere question through one’s interrogative utterance when one wants the addressee to answer the question it expresses
because one is in an inquiring state of mind towards it.!! Or, put more concisely, one asks a sincere question through

one’s interrogative utterance when one is in an inquiring state of mind towards the question expressed by the utterance.

Indeed, following this view, in COUNTRIES, it appears that Sarah wants the addressee to answer because she is in a psy-
chological state in which she is asking herself the relevant question and aims to know the answer: She has the question,
“How many countries are there?”, open in her thought and aims to find out the answer. In particular, in COUNTRIES,
Sarah seemingly exhibits a specific variety of the inquiring attitudes Friedman generally describes: She has a szaze of curios-
ity. As a matter of fact, when posing her interrogative sentence, Sarah can be simply described as being curious about how
many countries there are and to know the answer. Therefore, following our intuitions, her question appears sincere be-
cause she is in a state of curiosity about it. In other words, using Friedman’s terminology, she wants the addressee to an-

swer the question, “How many countries are there?”, because she has an inquiring attitude towards it.

Turning to GOOGLE, it is clear that Sarah is neither personally curious about the question of where the local Edin-
burgh butchers are nor genuinely interested in knowing the answer for herself. However, despite this lack of personal
curiosity, she can still be understood as embodying an inquiring attitude when she poses her question to Google. In-
deed, Sarah does aim to find out the answer and resolve the question of where the local Edinburgh butchers are. Given
the details of the case, we can imagine that she is in this condition because her not-so-sensible non-vegetarian friend
asked her a favour, as they do not know anything about Edinburgh. In this intuitive description of the case, although
she is not personally invested, Sarah is nonetheless wondering about the previous question when she submits her writ-
ten interrogative to Google. Therefore, even without personal curiosity, her question can be considered sincere because

10" See Whitcomb (2017) and Haziza (2023) on the norms governing interrogative speech acts that express inquiries.

11 See Drucker (2022) for a similar account that is focused on the state of wondering,
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it reflects a form of wondering —a type of inquiring attitude— that, in the case of Sarah, is pragmatically or instrumen-
tally motivated given her situation: She keeps the question open in her mind and seeks to settle it, not for herself but to
assist her friend. Again, given this perspective, Sarah’s question can be taken as sincere because it expresses the psycho-
logical state of a person in an inquiring state of mind, and Sarah herself does occupy a form of inquiring attitude.

Now, considering PENCILS and EXPOSE, it is obvious that Sarah is not in an inquiring state of mind about the ques-
tions she asks her student or disliked colleague: She already knows the answers and is totally settled about them. How-
ever, despite this, I believe that the questions uttered can be regarded as sincere under specific conditions that are always
related to an inquiring attitude. Indeed, in both cases, I think Sarah wants to make a target audience —whether her stu-
dent or colleagues— enter into an inquiring state of mind regarding the question expressed by her interrogative utter-
ance, with the ultimate goal of making them know the answer.

Starting with PENCILS, by her interrogative, Sarah can be seen as attempting to make her student answer the question
of how many pencils are left for the following reason: She wants him to consider that question reflectively and try to an-
swer it by himself, thereby learning the result of ten minus two and exercising his mathematical skills. Intuitively, given
this description of the case, even if Sarah is not inquiring into the question she poses, she still appears to ask her student
a genuine and sincere question —provided she asks it with the kind of want we have just outlined. From this perspec-
tive, the question is sincere because, even if Sarah does not have an inquiring attitude towards it, she wants her student
to enter into this very state. Put differently and more intuitively, using the common inquiring attitude of curiosity or
wonder, we can describe her speech act of asking as sincere for the following reason: By her question, she wants her stu-
dent to become curious or start wondering about it so that he can try to answer it by himself and come to know the an-

SWCI.

Before discussing EXPOSE, it is relevant to note that there is another notable way, acknowledged by Searle (1969), by
which Sarah’s reaching or exam question might be sincere: She might want the student to answer her question because
she wants to know whether he knows the answer.!? Even if we can interpret Sarah’s question in this way in PENCILS,
it is important to underline that an inquiring attitude always appears to be involved and can be taken to explain Sarah’s
want. Indeed, Sarah can be described as having an inquiring attitude towards whether her student knows the answer
to her question of how many pencils are left on the table: She is wondering about this, being a teacher who must evalu-
ate and teach her students. In this eventuality, Sarah asks her student the question of how many pencils are left on the
table to solve the inquiring attitude she has as an evaluating teacher. In other words, she wants her student to answer
her question because, as Searle notes, she wants to know whether the student knows the answer. However, more spe-
cifically, this want amounts to or is explained by Sarah’s state of wondering about whether her student knows the an-
swer. In conclusion, this is a further way to expand Searle’s theorisation, in the case of teaching and exam questions, by
explaining the want that makes a speech act of asking sincere through an appeal to an inquiring attitude: One’s ques-
tion is sincere because one does want the addressee to answer the question due to one’s inquiring state of mind towards
whether the addressee knows the answer.

Finally, moving to EXPOSE, this case can be intuitively accounted for in a way similar to our first description of PEN-
CILS. Indeed, Sarah can be taken to sincerely ask the question because she wants her colleagues to enter into an inquir-
ing attitude towards the same question she poses: She wants them to consider it and become curious about the answer. In
particular, she does this to make them learn that the disliked colleague did not read last week’s meeting minutes. Indeed,
in support of this, it is intuitive to imagine that if the disliked colleague refused to answer Sarah’s question or stayed silent
about it, the curiosity of the other colleagues would increase so that they themselves would require an answer from him. In
this eventuality, due to the curiosity instilled by Sarah’s initial question in her colleagues, the disliked colleague would then
be forced to confess that he did not read the minutes of last week’s meeting. Therefore, from this perspective, we can intui-

tively see Sarah’s question as sincere, even if she is not inquiring about it due to her knowledge, because she wants her col-

12 See also Gaszczyk (2025) on the speech act of exam questions.
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leagues to enter into an inquiring attitude towards it and make them know the truth. In a nutshell, following Searle’s nec-
essary condition for a sincere question, Sarah’s question is intuitively sincere in PENCILS and EXPOSE because she wants
the addressee to answer the question. However, more specifically, she wants this and thus asks a sincere question as she
wants the target audience to enter into an inquiring state of mind regarding the same question she poses.

In conclusion, by analysing the survey cases, we can see that we can theoretically expand the sincerity conditions for the
speech act of asking initially described by Searle. Generally, one asks a sincere question by one’s utterance only if one
wants the addressee to answer the relevant question. However, more specifically, one’s question is sincere if one wants
the addressee to answer the question to solve an inquiring attitude, or to make a target audience enter into it. In a nut-
shell, a question is sincere if it is the act of will to solve an inquiring state of mind or to generate it in a target audience.

If a question is not sincere, then the speaker is simply not performing this act of will.

3.3. QI{ESTIONS AS MENTAL STATES

Reading the previous two subsections, one might note that, even though our account explains why the survey partici-
pants recognise the presence of questions when a question is verbally articulated in an utterance and a speech act is per-
formed, it remains silent on another important point. Specifically, it does not explain why participants also recognise
the presence of questions in scenarios where a proper speech act of asking does not take place. Indeed, the account pro-
posed is a theory of the speech act of asking, which, intuitively, does not cover cases where there are no speech acts.

However, despite this possible concern, I think that the account we offered can be used to explain why the survey par-
ticipants recognise a question in cases where there does not seem to be a proper speech act of asking. In order to show
this, consider ROAD and the following scenarios:

DICTIONARY

Sarah, has arrived in her classroom and is checking through her teaching resources for the day.
She notices a word that she is not familiar with and, in order to find out what it means, she looks

it up in a dictionary. (Watson, 2021, p. 281)

SKY

Sarah is leaving work for the day and night has already fallen. She pauses at one point and looks
up to the clear, dark sky above. Marvelling at the scale and beauty of the scene she says silently in-
side her head ‘how big is the universe’. She considers this for several minutes and then continues
home. (Watson, 2021, p. 293)

The survey participants say there are questions in all of these cases.!? The question is now: Why?

Watson argues that Sarah is performing an information-seeking act in all the previous scenarios. Hence, based on this,
her explanation was that the survey participants recognise a question in the previous cases because they recognise this
information-seeking act. Even if this description seems to fit what is happening in the cases, we can retrieve a much
simpler and more fundamental description from our theory of the speech act of asking. Indeed, one might ask the fol-
lowing question: “It is true that Sarah is secking information in all these cases. However, again, what explains why she
is seeking information?”. Intuitively, the simple answer is that Sarah is asking herself a question: “Are any vehicles com-
ing?”, “What is the meaning of this unfamiliar word?”, and “How big is the universe?”. Namely, adopting Friedman’s

In response to DICTIONARY, “81% of the survey participants judge there to be a question (4,119 participants), 14% judge there to be no
question (725 participants), and 5% are unsure (260 participants)” (Watson, 2021, p. 281). In response to SKY, “53% of the survey partic-
ipants judge there to be a question (2,592 participants), 35% judge there to be no question (1,698 participants), and 12% are unsure (560
participants)” (Watson, 2021, p. 293).
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terminology, the previous questions are open and unsettled in Sarah’s mind: She has an inquiring attitude towards “Are
any vehicles coming?”, “What is the meaning of this unfamiliar word?”, and “How big is the universe?”.

Therefore, even if it might be correct to describe Sarah as doing an information-secking act in the previous cases, it is a
more robust and intuitive description that Sarah is simply in a mental state in which she is asking herself a given ques-
tion —she is in an inquiring state of mind. Given this perspective, we can draw the following conclusion about the sur-
vey participants’ intuitions: What they recognise in ROAD, DICTIONARY, and SKY when they say that there is a
question is not simply the action of secking information, but more profoundly that Sarah is in an inquiring state of
mind in which she has the relevant question open in her thought. Put more informally, the survey participants recog-
nise that Sarah is asking herself a question due to her curiosity or state of wondering about it. In a nutshell, we can say
that, rather than simply recognising an information-seeking act, the survey participants recognise the presence of a mezn-
tal state of asking, which motivates and guides Sarah’s information-seeking behaviour.

Before concluding, I would like to add something more about the case SKY. Indeed, our description aligns well with
the case if we assume that Sarah, with her silent question in her head, is not performing any proper speech act. However,
I recognise that one could object that Sarah’s question is internally verbalised and that she is doing an inner speech act
by silently posing her question in her head. That said, even if we want to grant this, our theory can still account for this
case and why there is a question. Indeed, we can intuitively say that Sarah is performing an inner speech act of asking. In
particular, following the account drawn from Searle, Sarah is performing an internal variant of the linguistic act of ask-
ing, in which the addressee from whom she attempts to get the answer through her internal interrogative utterance is
herself. In other words, this case can be taken to show that the illocutionary point of the illocutionary act of asking is
preserved even when the speaker and the addressee coincide: By making her inner utterance, Sarah is attempting to get
herself to answer the question expressed by her innerly uttered interrogative sentence.

Moreover, we can also account for the intuitive sincerity of her question. Always following our theory, we can say that
Sarah’s inner question is also sincere because she wants herself to answer it due to her inquiring attitude: She has the
question, “How big is the universe?”, open in her thought. Indeed, as we noted, Sarah intuitively wonders and is curious
about how big the universe is. Nonetheless, we can go even beyond this simple and intuitive explanation. Based on our
theory, we could also intuitively say that Sarah’s inner question is sincere because, by silently uttering it in her mind, she
wants to put herself in a reflective inquiring state of mind in which she thinks about the previous question and explores
it with awareness. Namely, by making her inner utterance and aiming to get herself to answer the question, she wants to
wonder in a reflective way about the question of how big the universe is.

In conclusion, putting together all our considerations about Watson’s survey, we can conclude that it shows the follow-
ing: We recognise the existence of questions not only as speech acts but also as mental states. In the first case, by follow-
ing Searle’s theorising about speech acts, we have argued that the survey cases confirm and support an aim-constitutiv-
ist theory of the speech act of asking: One’s utterance is a genuine question only if it is aimed at getting the addressee
to answer the question it expresses. Namely, one’s utterance constitutes a real question only if it amounts to this aim-
directed act. Moreover, upon further analysis of the survey scenarios, we have expanded and deepened Searle’s original
sincerity conditions for the speech act of asking: One sincerely asks a question if one wants the addressee to answer the
uttered question to settle an inquiring attitude, or to make the target audience enter into it. Finally, in the second case,
by following Friedman’s conception of the inquiring state of mind, we have argued that the survey cases suggest that
there is a type of asking that is not linguistic but mental: One can be in a state of mind in which one has a question open
in one’s thought. Put differently, one can be in a state of mind in which one is asking oneself a question.
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ABSTRACT: Molyneux’s Question (MQ) —whether a newly sighted might immediately recognize tactilely famil-
iar shapes by sight alone— remains inconclusive. The most common way to pose the question is in representational
terms, i.e., whether vision and touch generate or not similar representational types or whether there is some intrin-
sic similarity between visual and tactual shape representations. Recent developments in cross-modal perception sug-
gest that if visual and tactile representations are linked, then a positive response to MQ is the most probable conclu-
sion. In this paper, I explore and provide some suggestions for this possibility. In particular, I give rise to the object
file strategy, according to which, if part of the tactile information is referentially encoded and amodally stored in ob-
ject files, then the category-specific contents of R(vision) and R(touch) are in some way propositionally (conceptu-
ally) linked, thus opening a wide avenue to think that a newly sighted might recognize tactilely familiar shapes by
sight alone.

RESUMEN: La Cuestién de Molyneux (MQ por sus siglas en inglés) —si un recién vidente podria reconocer visual-
mente formas previamente conocidas solo mediante el tacto— sigue sin ser concluyente. La forma mds comtin de plan-
tear esta cuestion es en términos rcprcsentaciona.lcs, es decir, si la visién y el tacto generan tipos de representacion simila-
res o si existe a.lguna similitud intrinseca entre las representaciones visuales y tactiles en el reconocimiento de las formas.
Avances recientes en la percepcién intermodal sugieren que, si las representaciones visuales y téctiles estan vinculadas,
una respuesta positiva a MQ es la més probable. En este articulo, exploro y presento algunas ideas que sugieren esta posi-
bilidad. En particular, planteo la estrategia de los archivos de objetos, segtin la cual, si parte de la informacién tactil se co-
difica referencialmente y se almacena amodalmente en archivos de objetos, entonces los contenidos especificos de la cate-
gorfa de R(visién) y R(tacto) estardn de alguna manera vinculados proposicionalmente (conceptualmente). Esto abre una
amplia posibilidad para pensar que una persona recién vidente podria reconocer visualmente formas previamente conoci-
das solo mediante el tacto.
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Perceptual reference, object files and Molyneux’s Question

Gako-hitzak LABURPENA: Molyneux-en galderak (MQ, ingelesezko siglen arabera) —ea ikusmena berreskuratu berri duen per-

tsona batek ikusmenaren bidez soilik berehala ezagut ditzakeen aldez aurretik ukimenaren bidez ezagun zitzaizkion for-
Mol)’HCUX-en galdera mak— ez du oraindik behin betiko erantzunik. Ohikoena da galdera hori irudikapenaren ikuspegitik planteatzea; hau
Formen irudikapen da, ea ikusmenak eta ukimenak antzeko irudikapen-motak sortzen dituzten, edo ea ba ote dagoen berezko antzekota-
pertzepziozkoa sunik formen ikusmenezko eta ukimenezko irudikapenen artean. Pertzepzio crossmodalaren arloan egin berri diren au-

rrerapenei jarraikiz, ikusmenezko eta ukimenezko irudikapenak lotuta badaude, arrazoizkoena litzateke MQ galderaren
erantzuna baiezkoa izatea. Artikulu honetan, aukera hori iradokitzen duten ideia batzuk aztertzen eta aurkezten ditut.
Objthu'ﬁtxatcgiak Zehazki, objektu-artxiboen estrategia planteatzen dut. Estrategia horri jarraikiz, ukimenaren bidez eskuratutako infor-
mazioaren zati bat modu erreferentzialean kodetzen bada eta «objektu-artxiboetan» modu amodalean biltegiratzen
bada, orduan R (ikusmena) eta R (ukimena) kategorien eduki espezifikoak lotuta egongo dira proposizionalki (kontzep-
tualki), eta horrek bide ematen du pentsatzeko ezen ikusmena berreskuratu berri duen pertsona bat gai izango dela ikus-
menaren bidez soilik ezagutzeko ukimenaren bidez lehendik ezagun zitzaizkion formak.

Pertzepzio crossmodala

1. Introduction

Molyneux’s Question (MQ)! asks whether a person who has recently gained the ability to see would be able to recog-
nize familiar tactile shapes, such as spheres or cubes, by sight alone. There are three possible responses: negative, posi-
tive and plural. Negative answers usually appeal to perceptual learning; simply, learning to see a cube is fundamentally
different from learning to feel a cube. This is because the connections between our ideas of different shapes (cube and
sphere) acquired through different sense modalities must be learned through direct experience; i.c., sensory ideas of
sight and touch are inherently different (Locke, 1694; Berkeley, 1709; Condillac, 1754; Lotze, 1887). Arguably, nega-
tive responses have dominated the scene, and it is perhaps the first impression for everyone who has been in touch with
MQ. Furthermore, negative responses have been supported, though not firmly, by empirical research.? As such, the bur-
den of proof falls on those who argue for an affirmative answer.

Therefore, the challenge lies more in how to stand up for a compelling positive answer than in offering more argu-
ments for the negative one. Affirmative answers have usually appealed to some kind of nativism concerning the mecha-
nisms for conceptual acquisition. Different arguments have tried to substantiate the affirmative option. The first and
most general suggests that subjects imaginatively construct a visual representation from their previous tactile experience
(Leibniz, 1760). Current arguments, however, are more specific and amply supported by progress in developmental sci-
ence and neuroscience. Noé (2004), for example, thinks that sensorimotor contingencies in sight and touch can share a
common spatial content. Campbell (1996) appeals to the geometrical properties of objects, which constitute subjects’
sensory experience, and makes the perception of shape by sight and touch similar in structure. Evans (1985) argues that
our perception of the sphere and the cube are the same for touch and sight because both share the same egocentric rela-
tions, i.e., the ability to egocentrically localize the parts of shapes is alien to the sense modality in which it is perceived.
For Held (2009), there must be a transference from tactile to visual representations via supra-modal pathways. And
similarly, Pascual-Leone and Hamilton (2001) talk about meta-modal brain centres that perform particular computa-
tional operations without specific reference to any type of sensory modality.?

For a recent recompilation of essays exploring the long-standing issues that MQ presents to philosophers and psychologists, see Ferreti and
Gleney (2021).

The first experimental data concerning MQ dates back to Cheselden (1728), who published an account of what a congenitally blind per-
son had seen after his cataracts were removed. More recently, there have been several attempts to approach the issue empirically, such as
Gregory and Wallace (1963), Fine et 4/. (2003), and especially Held e# 4/. (2011), who conducted what has been the most discussed experi-
ment to date. As we will see, this evidence is not free of controversies.

For other positive arguments, see Prinz (2002) or Levin (2008).
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Beyond the yes/no responses there is still a third possibility. It has also been proposed that a monolithic answer to MQ
is too simplistic; the complexity of MQ involves more than one problem and, therefore, requires more than one solu-
tion. This is the pluralist view. Reid (1764), for example, argued that MQ is ambiguous since a positive or negative re-
sponse depends on whether the shapes are two or three-dimensional as well as on the expertise of the subjects. Matthen
and Cohen (2020) claim that MQ comprises a cluster of subproblems, cach of which requires a particular solution. And
Nanay (2020) thinks that a compelling answer is only possible by considering the specificities of the type of blindness in
question. In particular, whether blindness involves or not the impairment of visual mental imagery.

In this paper, I argue that it is possible to defend an affirmative response by employing what I call the object file strategy
(OFS). OFS is consistent with some of the positive answers reviewed above; it shares many things with what Held (2009)
called transference from tactile to visual representations via supra-modal pathways, and it is markedly aligned with what
Pascual-Leone and Hamilton (2001) refer to as meta-modal brain centres that perform particular computational opera-
tions without specific reference to any type of sensory modality. However, as we will see, OFS has its proper specificities.

But let’s start from the beginning. Any affirmative response to MQ requires understanding seeing and touching in rep-
resentational terms. The question is: Do vision and touch generate (or not) similar representational types? Put differ-
ently, is there an intrinsic similarity, a common code, between visual and tactual shape representations? Suppose F is a
shape property represented by R. Three possibilities deploy here:

1. IfR(vision) and R(touch) are identical, then a newly sighted might recognize tactilely familiar shapes by sight alone.

2. If R(vision) and R(touch) are referentially linked, then a newly sighted might recognize tactilely familiar shapes by
sight alone.

3. If R(vision) and R(touch) are structurally linked, then a newly sighted might recognize tactilely familiar shapes by
sight alone.

These are some of the possible positive responses defended by theorists. Not many see it as viable defending (1); there is no
casy way to support that R(vision) and R(touch) produce the same types of representations. I think this option depends on
what we understand by identical representations; basically on whether these similarities are in perceptual shape represen-
tations or recognitional shape representations. The latter may be identical since the concept of ‘sphere’ is the same for any
sense modality, but this is not necessarily the case for the former (for discussion, see Green, 2022). Many others defend dif-
ferent versions of (2) or (3). One version of (2) was initially advocated by Evans (1985). Particularly, Evans assumes that if
“the tactual concept is the same as the visual concept”, then the answer to MQ is ‘yes’ (p. 381). And versions of (3) are re-
cently supported by Cheng (2019). Option (3) depends on the existence of a tactile field structurally similar to the visual
field (Cheng, 2019; Serrahima, 2023). However, there is no easy way to explain that both fields (tactual and visual) are iden-
tical beyond their referential link. For example, just as tactile experiences of external objects are mediated by interoceptive
bodily sensations, visual experiences are purely exteroceptive (Martin, 1993; O’Shaughnessy, 1989). So, I propose to go on
with (2) here. Option (2) puts the accent on a referential link between the two representations, but it does not require that
the representations are identical or structurally linked. Specifically, I suggest that by leaning on a particular characterization
of the notion of object file, it is possible to take a step toward a plausible variant of (2). My core claim reads as follows:

Object Files Strategy: If part of the tactile information is referentially encoded and amodally
stored in object files, then the category-specific contents of R(vision) and R(touch) are in some
way propositionally (conceptually) linked, and therefore a newly sighted might recognize tactilely
familiar shapes by sight alone.

4 Of course, if R(vision) and R(touch) are not identical and do not have any conceptual or structural link, then a newly sighted will not rec-

ognize tactilely familiar shapes by sight alone.
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OFS admits a difference between tactile and visual representation —they are not necessarily similar nor structurally linked
but only referentially bonded. This makes OFS more in line with option (2).> In what follows, I will defend this position.

The paper is structured as follows. Section 2 provides some clarifications, specifications and particularities of MQ. This
preliminary section pretends to clarify the nature of MQ and its peculiarities. Section 3 critically reviews some classical
and novel experimental attempts to solve MQ. Section 4 focuses on recent developments in cross-modal perception. I
argue that any positive answer to MQ requires (though does not exhaust) the existence of cross-modal perception. Sec-
tion 5 presents and defends Object Files as the mechanisms for harbour cross-modal perceptual recognition. Section
6 deploys the Object File Strategy by presenting the properties of object files: referentially (subsection 6.1), amodality
(subsection 6.2), propositionally (subsection 6.3) and category-specifically (subsection 6.4), and defends that, thus seen,
OFS is a plausible view. Section 7 offers empirical evidence favouring the OFS, first from the presence of Multimodal
Object Files (subsection 7.1) and second from experimental research on artificial agents and non-human animals (sub-
section 7.2). Section 8 concludes and provides some suggestions for future approaches.

2. Preliminaries: specificities of MQ

Before delving into the core of the question, let s take a closer look at the particularities of the thought experiment sug-
gested by Molyneux more than three centuries ago.

First, MQ only applies to visuo-tactile interactions in shape perception. MQ presents a situation where a blind person ob-
serves, for the first time, stimuli only touched before. In this situation, the property involved is ‘shape’. Shape properties
are directly processed by sight, touch or both —no one can smell, taste or hear shapes. One can perhaps do it indirectly,
e.g., when I hear a horn, I recognize a car, perhaps the shape of a car, but in no way this constitutes a direct perception.
Other properties involve other senses: colour is exclusive to vision, temperature to touch, sweetness to taste, loudness to
hearing and floralness to odour. Some perceptual properties are also perceptible across different senses, sometimes provid-
ing overlapping information for objects and scenes in the environment. Cross-modal perception appears very early in in-
fants (Purpura ez al., 2018; Joanne ez al., 2014) and continues developing throughout our lives (Norman, 2006).

It would not make much sense to question whether a subject who suddenly recovers from congenital deafness would
recognize his mother’s voice, nor whether a subject who suddenly recovers from congenital blindness could visually
recognize a rose previously smelled. The answer to these questions is clearly negative,® which shows that, at least in-
tuitively, the case posed by MQ reveals a particular conjunction between vision and touch in recognizing objects from
shape properties. The specificity of shape for vision and touch is, therefore, essential to understanding MQ, which
means that any response to MQ will not be, in principle, generalizable to the relationship between other sensory mo-
dalities. Note also that other properties like size are also perceptible through vision and touch, but size is not the type
of property that produces the typical controversies that the MQ original case of shape produces. It seems evident that a
newly sighted can visually differentiate between a basketball and a golf ball previously touched. Similarly, the difference
in weight between the sphere and the cube (imagine the sphere weighs ten times as much as the cube) can only be ap-
preciated by touch but not by sight. Consequently, much caution when extending the MQ case to any possible combi-
nation between other senses or different properties than shape.” MQ is, therefore, a very specific case.

5 Although OFS says nothing about (1) and (3), it can still be adjusted to both by introducing minor modifications. After all, the only dif-

ference between (1), (2) and (3) is where we put the accent, whether on identity, referentiality or structure. Although (1) and (3) are, I

think, harder to defend, I will not argue here against them; I simply assume that OFS is more consistent with (2).

Cases of synesthesia are rare and will not be considered here.

7 This is crucial for the visual-centric bias in perception research (for interesting insights into why vision dominates perception research, see
Hutmacher, 2019). The idea that everything we know about vision extends to other sensory modalities falls apart.
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Second, MQ only works in the appropriate direction. The reverse situation, i.e., if a person who can visually distinguish be-
tween a cube and a sphere would recognize it solely by touch without any prior tactile experience, seems less controversial.®
Hardly one can replicate a case like this, but the reverse option offers quite a different impression. In this case, the affirma-
tive response is much more applicable than the negative one. It can be argued that when visually perceived, the differences
between stimuli are captured and registered with greater precision and strength than when perceived tactilely. Most likely,
this is because visual recognition produces a more extensive imprint than tactile one. The reverse situation has already been
explored in the field of robotics. Falco ez al. (2019) showed that robots are able to recognize through tactile exploration pre-
vious visual exposition to objects without having touched any object before. Again, this is an unsurprising discovery since
visual information is, by far, more informative than tactile one, at least regarding object shape recognition. However, the
positive response to the reverse situation opens the possibility of deeply exploring a positive response to the original charac-
terization. All this shows that the specificity of MQ requires examining the visuotactile multimodality in the direction sug-
gested by the original case, but also that the mechanism by which visual shape information is transferred to the tactile one
in the reverse situation can also work for the original case. Perhaps, the prevalence of vision over touch clouds the informa-

tional transfer from touch to vision, but not from vision to touch. In subsequent sections, this will be further explored.

Third, MQ involves a single content delivered in different formats. Indeed, it is easy to see that the same content can be
manifested in various formats. For example, the content “that is a cube” can be represented in spoken English, written
Spanish, illustrated in sign language, codified in Morse or even photographically. In principle, the same occurs in the
opposite direction —different contents can be depicted in the same format. For example, the same artwork may have
different content for an expert than for a non-expert, or the same word can have different contents, e.g., homonymous
words. So, content and format are both parts of a representation, but they can be individuated.

The question raised by Molyneux places us in the first situation. According to MQ, similarities in representation might
imply similarities in representational content but not in representational format. That is, the same content can be de-
picted in different formats, visually (iconically) or tactile (sensitively), but just as the representational content of seeing
a sphere and the representational content of touching a sphere are similar, the format in which such content is repre-
sented differs. Therefore, in the MQ case, visual and tactile representations are felt phenomenally different because they
are conveyed in different representational formats, but coincide in their representational content.” So, any positive an-
swer to MQ must focus their arguments on the similarities of representational content.

To sum up this section: 1) MQ is a specific case involved in visuotactile interactions not extended to other perceptual
systems, 2) MQ only works in the direction offered by the original case (the blind person that suddenly sees) when we
take the reverse direction (the person who previously couldn’t feel touch and suddenly gains the ability to do so), it does
not work, 3) any positive response to MQ should focus on the content rather than the format in which such content

stores in memory.

Now, once paved the ground let me show how there can be a compelling interpretation of option 2.

3. Can we solve MQ empirically?

Arguably, MQ hardly yields a clean and non-controversial experimental situation. The main reason is that the sud-
den restoration of sight with no other concomitant issues may not be realistic. The effects of congenital blindness on

Surprisingly, researchers have not taken this option into account. I have only read this variant in Bruno and Mandelbaum (2010), who also
show astonishment about the lack of attention to the reverse case (see footnote 27).

I am not denying that phenomenological similarity is important for the categorization and identification of objects themselves (there are
strong empirical reasons to think like that) but in my view, the particularities of the MQ case require, for a positive answer, focusing on co-

incidences in representational content (for a more nuanced discussion see Di Stefano and Spence, 2024a).
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the mechanisms of vision (optical or cognitive) require significant time for adaptation from sight restoration to ob-
ject shape recognition.!” This objection has been put in different ways by past philosophers (La Mettrie, 1750; Smith,
1795) and continues to be the most significant objection to empirically testing MQ (Degenaar, 1996; Meltzoff, 1993;
Cattaneo and Vecchi, 2011).

Despite this, much of the recent interest in MQ is motivated by the possibility of testing it experimentally. Technical
and experimental advances urge us to reconsider old questions with new tools, and MQ is one of them. There are rela-
tively few studies of subjects recovering from congenital blindness, which undoubtedly is a symptom of the scarce ex-
perimental guarantees traditionally offered about MQ. However, studies of subjects recovering from cataracts stand as

one of the most promising experimental situations to address MQ.

An often-cited and much-discussed study conducted by Held ez 4/. (2011) was thought, at least for a while, to have
resolved the question towards a negative answer. These researchers examined five patients soon after cataract surgery
for congenital blindness. The task involved two steps. In the first one participants were visually or tactilely presented
with one target stimulus (Lego blocks). The second step was to identify from two further stimuli, again tactilely or
visually, which one is identical to the target stimulus. Subjects’ performance was compared across three conditions:
the visual-visual condition, which of the seen shapes is identical to the seen target one; the tactual-tactual condition,
which of the felt shapes is identical to the felt target one; and the tactual-visual condition, which of the seen shapes
is identical to the target felt. The results indicated that in the two first conditions (visual-visual and tactual-tactual),
subjects performed well —suggesting they were able to see and feel the objects— but their performance in the visual-
tactile condition was very poor, approximately at chance. The experimenters concluded that the newly sighted sub-
jects did not exhibit an immediate transfer of their tactile shape knowledge to the visual domain (p. 552), and, there-
fore, the answer to the Molyneux question is likely negative. However, and leaving aside important methodological
concerns (see Connolly, 2013; Schwenkler, 2012, 2013; Cheng, 2015; Clarke, 2016; Levin, 2018), the experiment
does not solve the pressing concern of the sudden restoration. In fact, experimenters observed that subjects could
not visually recognize the stimuli within 48 hours after surgery, but they recognized them a few days after recovering
their sight. Accordingly, the answer to MQ is negative immediately after sight restoration but turns positive after a
short period.

In sum, the experimental literature discussing these issues has not offered, to date, a convincing response to the is-
sues surrounding MQ. For many, the possibility of complying with the necessary conditions to run an experiment that
could provide a persuasive response to MQ is remote (Cheng, 2015). Given all this, MQ appears as a thought experi-
ment that, az least in adult human subjects, hardly can be transformed into a testable one. The experiment requires an
abrupt recovery of the visual system, which is not very realistic in practice (although empirically possible). So, despite
efforts to move the thought experiment into the realm of experimental practice, pending the definite experiment (if
workable), any answer to MQ will ultimately require a certain amount of inference.

Alternatively, empirical research concerning MQ has also been developed in non-humans. It is worth highlighting,
therefore, two lines of research that could be especially promising. The first comes from robotics (Falco ez 4/., 2019; Liu
et al.,2019), and the second from animal experimentation (Solvi ez 4/., 2020; Versace et al., 2024). All these lines result
in an affirmative answer to MQ and will be deeply addressed later.

10 Almost from its inception, philosophers have suggested modifications to the original formulation. Diderot (1749) suggested using two-

dimensional shapes to avoid initial failures in the visual processing of tridimensionality, Reid (1764) recommended using geometricians
as subjects, and Leibniz (1760) suggested offering the subject some clues about the type of forms that must identify. More recently, Levin
(2008) suggests providing subjects enough time for complete visual restoration while cancelling their ability to identify shapes by sight
alone. Be as it may, and in light of this concern, MQ remains as follows: If the Molyneux subject were able to make a sufficient ‘visual dis-

crimination’ between shapes, would she be able to recognize which is the cube and which is the sphere?
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4. Evidence on cross-modal perception

Much of the positive answers to MQ are based on recent developments in cross-modal object recognition. Cross-modal
object recognition is defined in neuroscience and psychology as the ability to recognize an object, previously inspected with
one modality e.g., touch, via a second modality, e.g., vision, without prior training in the second modality.’! An initial and
fundamental step towards a positive answer to MQ is understanding that the different sensory modalities usually inter-
act, overlap, modulate, integrate or benefit each other to capture the most appropriate interpretation of perceptual rep-
resentations. This is often called intermodal perception. Extensive evidence shows that interactions between the senses
are robust, abundant, varied and occur at a very early stage of perceptual processing (O’Callaghan, 2015). Of course,
there are perceptual properties whose representational content is exclusive of a particular sensory modality —e.g., there
is no such thing as perceiving colours through other modalities than vision— but the interaction between two or more
sensory modalities is a very common situation for the representation of the vast majority of object properties (such as
shape properties, perceptible by both vision and touch). There are two types of inter-modal effects in perception: multi-
modal perception (or multimodal integration) and cross-modal perception. The former occurs when two or more sen-
sory modalities fuse to detect or identify stimuli (e.g., audio-visual speech), and the latter when an object initially per-
ceived by one sense modality is recognized by another sense modality. Clearly, MQ falls in the second type of effect.

The concurrence of vision and touch in shape perception is not controversial; however, a response to MQ goes beyond
the cross-modality occurrence. Affirmative and negative answers can easily accommodate this evidence —MQ does not
question whether there is informational transmission from touch to vision but whether the learned tactual information
is visually available even without visual information ever entering the retina before. Generally, studies on cross-modal
perception do not consider these effects in blind people since visuo-tactile cross-modality is available to normal sighted
subjects but not to blind ones. That is, cross-modal recognition is amply demonstrated for subjects with intact vision
and touch, but MQ requires that cross-modal recognition exists in the absence of previous cross-modal experience; the
specificity of the MQ case forces us to reconsider this issue deeply.

One potential solution to this issue is to consider that perceptual information is translated into a common code (Alt-
ieri, 2015), i.c., that there is a shared space for both sensory modalities in which the information is commonly encoded.
This seems to occur in crossmodal transfer between haptic and visual representations. Although haptic and visual chan-
nels are independent in the earlier levels of processing, at the later levels, their signals are commonly encoded (Held,
2009). The lateral occipital complex (LOC), a region of the ventral visual pathway, has been proposed as the brain area
where visual-haptic signals concur. This typical visual area not only responds to haptic 3-D and 2-D stimuli (Amedi
et al., 2002; Prather ez al., 2004) but also processes shape information independently of the sensory modality used to ac-
quire it (Lacey and Sathian, 2015).12

Now, what type of information is commonly encoded in crossmodal perception? Let s consider two possibilities. The
first is that the incoming bottom-up structural information of the stimuli transfers from one sense to another. The sec-
ond is that previously stored top-down conceptual knowledge transfers from one sense to another. The first option is
not very realistic since vision and touch use different sense channels to process the structural information of objects. Re-
call that vision and touch share informational units in the later levels but not in the earlier ones (Held, 2009). The sec-
ond is simply unsustainable since in the absence of incoming information we cannot speak of perception properly. In

11 “Psychology dictionary,” http://psychologydictionary.org/.

12 The most recent studies in neuroscience show interactions between vision and touch in the cerebral cortex (Sathian and Lacey, 2022). These
crossmodal interactions occur, for example, when haptic stimuli activate visual brain regions (Snow ez 4/, 2014), thus converging visual and
haptic stimuli. These convergences occur in the association brain areas, mostly in the Lateral Occipital Cortex (LOC). These typically vi-
sion-specific areas are activated in the absence of retinal input (Amedi ez 4/., 2001) and encode haptically perceived shapes even for congeni-
tally blind subjects (Amedi ez 4., 2010). Moreover, LOC plays a key role in both visual and tactual object recognition (James et al., 2006),

suggesting that it integrates the information processed in both modalities.
gg gth g he inf p d in both modal
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my view, cross-modal perception requires the conjunction of both types of transmission: crossmodal transference of
some structural properties of objects and crossmodal transference of the previously stored knowledge. Let me illustrate
it better. The tactile system uses a generic structural shape property (e.g., the typical roundness of spheres) to ground
the perceptual identification (i.c., sphere), and fundamentally, this is achieved by way of perceptual reference. Referen-
tial information acts, therefore, as the conjunction of the bottom-up incoming information and the top-down stored
one. This is what is transferred from one sense to another, regardless of which one of the two types of encodings (bot-
tom-up or top-down) acquires more weight in stimuli identification, the central point is that perceptual reference en-
closes the two encodings into a single one. Therefore, if we understand referentiality as the causal relation between ref-
erents-in-the-world and mental representations that refer to them, then becomes reasonable considering that it is the
confluence between both types of informational units (i.c., referentiality) what it is transferred from one sense to an-

other. In sum, when two mental representations co-refer, they represent the same object or property (Rescorla, 2020).

Let’s put all this in MQ terms. Perceptual reference requires both the ability to perceptually distinguish between ob-
jects (cube and sphere) and the ability to recognize or identify each one of them. On the one hand, subjects can differ-
entiate between objects just by responding merely to differences in the incoming low-level spatial features without in-
volving identification —subjects can find differences between the two objects without knowing which is which. On the
other hand, subjects cannot identify stimuli whose properties do not arrive at their senses —perceptual identification
cannot float free from low-level structural features. Thus, only if the informational exchange between tactile and visual
perceptual systems is referential the newly sighted subject will be able to recognize crossmodally tactilely familiar shapes
by sight alone. In short, subjects learn to differentiate tactilely between the sphere and the cube by creating a referen-
tial correspondence between the salient properties of each (e.g., cube with squareness and sphere with roundness) with
the correspondent identificative label attached, thus referentially anchoring the cube and the sphere with their salient
properties. Now, this referential anchorage should be registered through learning in order to be subsequently recovered
through memory and, therefore, recognized, i.e. there will not be recognition without previous referential anchorage.

Suppose this story is correct. Suppose the MQ subject visually distinguishes between the sphere and the cube because
her brain referentially matches the top-down conceptual information previously registered by touch with the bottom-
up spatial information incoming by sight. In sum, subjects are able to crossmodally recognize objects that have never
crossmodally experienced. Now, by what mechanism can this occur? The next section suggests that object files can serve

as this mechanism.

S. Object Files as the mechanism for cross-modal perceptual recognition

This section introduces how referential informational content is stored in object files for subsequent recovery when re-
quired. Treisman e¢ al. (1983) first defined object files as “the temporary representation in which the information that
pertains to a particular object accumulates and is updated when the object changes” (p. 531). Since then, the notion has
been widely employed in many and varied areas of the psychology and philosophy of perception. Despite a considera-
ble lack of consensus on how object files should be understood, Green and Quilty-Dunn (2021) have recently deployed
a thorough characterization.!* According to these authors, an object file is a perceptual object representation gener-
ally characterized as a representation that (i) sustains reference to an external object over time and (ii) stores and up-
dates information concerning the properties of that object (p. 666). The importance of the first point is that the stor-
age of the information is referential and sustained in time. The second point suggests that object files are dynamic and

13 For very recent criticism about the usability of this notion, see Block (2023) and Nanay (2023). I do not take part in these debates here;

I simply assume that Object Files are a useful psychological construct that consistently characterizes how objects are perceptually repre-
sented, stored and updated.
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may change over time if required by environmental situations. To this general characterization, they add two important
points: first, object files represent information in a propositional format, and second, object files store information con-
cerning different feature categories in separate memory stores (p. 666). According to the first point, differences in for-
mat between visual and tactile representations (iconic and tactile formats) are irrelevant for subsequent recovery since
object files employ a discursive propositional format (i.c., 2 minimal sufficiently abstracted way to store information).
The second point not only assumes that object files are, in essence, memory mechanisms but also that these mechanisms

store features of different categories into separate memory stores within an object file.

According to Green and Quilty-Dunn (2021), object files are a construct empirically supported by experimental re-
search. They appeal to three different experimental paradigms. The first are those experiments that examine our abil-
ity to maintain and update representations of objects as they move. For example, in the Multiple Object-Tracking
(MOT) paradigm, participants should track a subset of flashing items from a bigger set of moving items. Participants
are typically effective at tracking up to about 4 items (Pylyshyn 2003) despite significant changes in colour, shape, and
size (Zhou ez al. 2010) or despite intersecting each other or occluding by hidden barriers (Scholl and Pylyshyn, 1999).
MOT suggests that there must be a mechanism —object files— that encodes spatiotemporal addresses of objects to
maintain identity over time and across changes (Quilty-Dunn, 2020).

The second set of experiments are those that examine our ability to maintain representations of objects after they
have disappeared from view; this is the Object-Specific Preview Benefit paradigm (OSPB). In OSPB, subjects are pre-
sented with two simple objects with a particular feature for each object (e.g., a letter). At some point, features disappear,
and the objects move to new locations. Then, one of the features appears in one object, and subjects should indicate
whether it matches one of the original features. Subjects” performance is faster when the feature re-appears on the same
object (compared to when it does on a different object). Kahneman ez 4. (1992) appeal to Object Files to explain this
effect. The explanation is that responses are quicker because when the correct feature appears in the appropriate object,
subjects benefit from the previewed information, which has been temporarily stored as a stable representation in an ob-
ject file.

The third is a mechanism called Transsaccadic memory. Transsaccadic memory is the process by which remembered
object information is updated across saccades (Irwin & Gordon, 1998; Hollingworth & Henderson, 1998). In order
to build a coherent internal representation, the system should represent and update each saccade in memory; i.e., vis-
ual constancy, or the experience of the visual scene as continuous, is possible because internal representations are pre-
served across saccades recorded in visual memory (Higgins & Rayner, 2015). Under this paradigm, subjects are usually
instructed to move their eyes toward moving objects and discriminate whether objects change their features or remain
unchanged. The studies show that memory-based gaze correction is accurate, fast, automatic, and largely unconscious
(Hollingworth ez al., 2008; Irwin, 1992; Pollatsek ez al., 1984), thus suggesting that representations stored in transsac-
cadic memory maintain phenomenal coherence across saccades. It is argued that object files modulate this process by
maintaining a representation of objects across changes in retinal stimulation caused by eye-movements, i.c., object files
enable us to keep the object’s identity across saccadic movements (Gordon and Vollmer, 2010; Schut ez 4/. 2017; Qljlty—
Dunn and Green, 2022). Gordon and Vollmer (2010), for example, found a decrease in reaction time for naming a pre-
viewed object. This object-specific effect was significantly reduced when typical properties of objects changed, but not
when changes did not involve the typical properties of objects —e.g,, the correspondence between transsaccadic represen-
tations of a banana depending on the yellow colour of the banana, whereas correspondence for transsaccadic representa-
tions of an object without a characteristic colour (such as a cube) does not depend on its colour (see also Gordon, 2014).
This shows that transsaccadic memory holds the representation from low-level properties and their relation to abstract
categories, thus suggesting that abstract information is referentially bonded into object files for subsequent recovery.!4

4 For more on the experimental paradigms that suggest the existence of object files, see Quilty-Dunn (2020) and Green and Quilty-Dunn

(2021).
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Object files act, therefore, as a database that amodally preserves referential perceptual information over time and con-
sists of category-specific slots propositionally stored in memory for subsequent recovery.

6. Object files and MQ

The question at hand is, therefore, how object files can help determine a positive answer to MQ. Specifically, we want
to know if object files are responsible for recognizing information that has never been seen before. Importantly, it
would be inaccurate to say that, according to this approach, the information is literally transferred between sensorial
modalities. Instead, the approach suggests that the information is available for any sensorial system capable of interpret-
ing it —there is not, properly speaking, a transference of information from touch to vision, but a visual recognition of
referential information previously acquired from touch or any other perceptual system. I argue, then, that object files
can be thought of as the mechanisms responsible for storing referential information (regardless of the mode of acqui-
sition), to be recovered in the future, by whatever mode of presentation compatible with the mode of acquisition. Of
course, the more presentations, the stronger the imprint, and the easier it will be to recover. The reasons why this ap-
pears as a possibility are the properties usually ascribed to object files, properties that are mutually bonded to each other.
I focus on four basic properties.

6.1. OBJECT FILES ARE REFERENTIAL

This is one of the main characteristics of object files, namely sustaining reference over time (Green and Qu}lty—Dunn,
2022). As stated above, by referential I understand the connection between the information that impinges the retina or
the somatosensorial receptors with a specific conceptual knowledge acquired through learning. There is not much con-
troversy on this point —the above-reviewed literature on the experimental paradigms base their results on the assump-
tion that object files are referential. One way to see this straightforwardly is by considering the difference between per-
ceptual reference and perceptual attribution. We have just seen that referential content may survive some modifications
of low-level properties of objects—phenomena like amodal completion (perceptual object recognition even with exten-
sive occluded parts of the objects) or experimental research on multiple object tracking (perceptual object recognition
even with changes in low-level features of objects) do not admit discussion on these effects. It seems then that percep-
tual representation comprises at least two aspects: reference to perceptible individuals and attribution of properties to
those individuals. The paradigms described above show that object files are able to maintain the identity of objects even
with changes in spatiotemporal, shape, or colour properties. Although these properties are potentially relevant to deter-
mining perceptual reference to the object, they are not applicable by virtue of being encoded in the perceptual object
representation for that object. Thus, object files are, in this crucial sense, referential.!’s

6.2. OBJECT FILES ARE AMODAL

From the previous property, one can directly uphold that object files must store object representations amodally.!¢ Ex-
amples of amodal representations are feature-based word meaning representations, semantic networks, schemata, or

15 There is a very interesting debate on whether perceptual attribution determines or guides perceptual reference (for discussion, see Quilty-
Dunn and Green, 2023). Some think that all attribution guides reference (Burge, 2010), others that none attribution guides reference (Pyly-
shyn, 2009) and others that only a privileged subset of attributions guide reference (Flombaum ez 4., 2009). This is not relevant for the pro-
poses of this paper, but there are reasons to think that the range of perceptual attributives used to guide reference shifts adaptively with con-
text (Quilty-Dunn and Green, 2023).

16 For a very recent review of the different uses of the amodal sensory dimension, see Spence and Di Stefano (2024a).
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frames of reference. This is central to sustaining the affirmative answer suggested by OFS. MQ subjects not only tac-
tilely perceive the roundness of the sphere or the cube’s edges but they also learn to differentiate them conceptually. In
this sense, the tactile recognition of the stimuli involves both the contact of the somatosensorial receptors with an ex-
ternal object as well as the referential identification of the object as a distinctive exemplar of a particular category. Once
physical contact occurs, the stored referents corresponding to the recognition of a given stimulus connect with the in-
coming information. Therefore, the internal amodal representations may capture information from one or more mo-
dalities, but these representations are, themselves, modality-unspecific, i.e., they constitute an abstract description of
what they represent. Object files are, in this crucial sense, modality-independent internal representations of objects.!”
Evidence for this internal amodal object representation has been found in humans (Jordan ez 4/, 2010), mammals
(Winters and Reid, 2010), fish (Schumacher ez /., 2016) and even in invertebrates such as bees (Solvi et 4/, 2020).
Now, although the amodal structure is manifestly different from the physical structure of the things represented, ob-
ject files allow the correspondence between external and internal objects; correspondence that can be decoupled from
specific sensory modalities. In sum, once the low-level features of an object are integrated, the system stores via object
files an abstract amodal representation of this object, which will be available for subsequent recovery; i.e., once amodal
storage is supported, the incoming information in one modality may be recognized through another. Therefore, amo-
dality becomes modal at the very moment the senses intervene. That is, when we see an object we have never seen be-
fore but about which we have previously obtained information through touch, the amodal information stored with the
representational content of that object becomes modal at the very moment that vision intervenes. If this is so, then MQ
would move towards a positive response.

6.3. OB_]ECT FILES ARE PROPOSITIONAL IN FORMAT

In strong relation to the previous points, object files store information in a propositional format rather than in an
iconic or tactual one. In the preliminaries of this paper, I sustained that any positive answer to MQ must come from
the content of the perceptual experience rather than the format in which such content is represented. I think this is
clear when we go straight to the experience: if a response to MQ depends on the format in which the information is re-
corded, then visual and tactual information are depicted in different formats and, therefore, a positive answer to MQ is
not possible. For this reason, I argued that any positive answer must involve the content represented. However, the for-
mat in which objects are recorded in object files is independent of the format in which it is perceived —objects can be
perceived iconically and recorded discursively. Indeed, the referential character of object files and their amodality indi-
cates that they represent their contents in a non-iconic propositional format. This is key for subsequent recovery of the
informational content independently of the format in which such content is perceived. Let me expand on this. Formats
are general structural properties of representational states that play a role in individuating types of representations. Ac-
cording to Kosslyn ez al. (2006, p. 8), ‘A format is a type of code’. Just as photographs are codified in an iconic format or
tactile graphics are codified in a tactile format, sentences are codified in a discursive or propositional one. For example,
the sentence ‘that is a rose’ is structured differently from a picture or a tactile graphic of a rose. All of them share con-
tent (rose) but differ in the format in which such content is represented (discursively, visually or tactilely). There are,
however, crucial differences between the properties represented in one or the other. Just as perceptual-like representa-
tional formats (visual and tactile in this case) can represent low-level properties such as shape, colour or orientation, the
properties represented in discursive formats are silent to this information (at least in this case). The discursive represen-

17" Spence and Di Stefano (2024a, 2024b) have raised doubts on whether shape information is coded amodally by the senses of vision and
touch. In the absence of convincing empirical evidence to support the claim of amodal sensory qualities, they suggest restricting the term
amodal to abstract cognition rather than sensory perception. This might, in principle, contradict my view, but I think compatibility is pos-
sible. Simply, my understanding of object files as a cognitive mechanism that stores amodal and abstract information that mediates, guides
and configurates sensory perception, is not at odds with the assertion that shape information is initially coded in a modal way. I am grate-

ful to an anonymous reviewer for bringing this literature to my attention.
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tation, on the other hand, provides categorical information (rose) that a layperson in flowers cannot grasp from the per-
ceptual-like representational formats. The idea is that object files are codified discursively, independently of the mode
in which the information has been presented (see Quilty-Dunn, 2016). All this is in strong concordance with the posi-
tive answer to MQ defended here and straightforwardly connects with the following property of object files.

6.4. OBJECT FILES ARE CATEGORY-SPECIFIC

We have just seen that object files retain referential information abstractly, propositionally and independently of the
modality in which the information has been recorded. A direct consequence is that object files behave as category-spe-
cific previews used to determine the referential matching with external objects. A preview benefit, for example, requires
that matching feature combinations are ascribed to a specific object category; although for features not initially attrib-
uted to the reviewed object category, there will be no benefit (O’ Callahan, 2014, p. 11). The idea here is that even with
changes in some object properties the system recognizes objects as pertaining to specific categories, i.e., a handful of
properties can be diagnostic of the objects category. Green and Quilty-Dunn (2021) argue that feature representations
are organized into separate category-specific slots located within an object file. When subjects are asked if they recog-
nize objects (e.g., a sphere), they represent representations of individuals that function computationally as pointers that
enable access to these category-specific slots. The case is that this type of storage is not specific to any sense modality.
Subjects can store the category ‘sphere’ with its typical properties into an object file by touch, and when subsequently
asked if they are visually facing a sphere they will retrieve the correspondent object file that stores the individual catego-
ries of the conceptual references (e.g., sphere) and the feature categories of the spatial properties of spheres (e.g., round-
ness). According to Quilty-Dunn and Green (2021), this is corroborated by evidence that indicates that “features from
the same category compete with one another to a much greater degree than features from different categories, even
when the features are bound to the same object”(p. 685). One outstanding consequence of this type of storage is the ex-
tremely fast time in which humans categorize objects. Potter ez 4/., (2013), for example, found object recognition as fast
as 13ms. from stimulus onset. This extremely fast recognition is a substantial adaptative quality since it allows object
recognition without the cost of perceptually codifying too many low-level properties; perhaps only a salient feature is
enough for object recognition. This property of object files allows object recognition by retrieving the salient properties
stored into the object file that administrates the specific category; again, object files are not modality-specific and there-
fore nothing prevents this process can being done from whichever sense modality is able to recognize it.

6.5. TAKING STOCK

Once the properties of object files are defined, it is easy to see the mechanism from which a newly sighted subject might
recognize tactilely familiar shapes by sight alone. If tactile information is stored in object files in the way defined above,
i.e., referentially, amodally, discursively and category-specifically, then this information could be subsequently retriev-
able throughout the different sense modalities able to decode the type of information deployed. Since shape perception
can only be registered visually or tactilely, it will be retrieved from the correspondent object file in one of the two mo-
dalities. Thus understood, appealing to object files can offer a positive answer to MQ.

7. Defending OFS

Once OFS is explained, I will provide some empirical research that involves the view. One is the possibility that object
files store multimodal information, the other concerns experimental research in robotics and animal experimentation.
The former shows that object files store information in a way that transcends sensory modalities, whereas the latter

opens up the possibility of connecting empirical research on crossmodal perception with object files, thus providing an
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avenue towards OFS. Although neither of these is definitive, they both constitute a step towards the OFS’s positive re-
sponse to MQ.

7.1. MULTIMODAL OBJECT FILES

Jordan ez al. (2010) conducted a study to determine whether the contents of object files are specific to a particular sense
(modality-specific) or if they can be accessed across different senses (amodal). The researchers carried out two experi-
ments. The first experiment investigates whether object file correspondence can occur through a combination of visual
and auditory information. The second experiment rules out the possibility of explaining the results in the first experi-
ment via verbal encoding. The study indicates that object files are not strictly tied to vision and that object-related in-
formation is stored in an amodal format. Therefore, an object file can be initially formed with visual input and later
accessed with corresponding auditory information, indicating that object files may operate at a multimodal level of per-
ceptual processing. Researchers conclude that object files “store object-related information in an amodal format that
can be flexibly accessed across senses” (p. 500). They leave open the possibility that object files are modality-specific but
accessed by any modality able to recover the information, i.e., that there is a cross-modal correspondence, or that object
files are devices that store information amodally, in a sort of common code mechanism, in order to be accessed later by
any modality whatsoever. Any of these possibilities lean towards an affirmative response to MQ, although the second
one is more aligned with the objectives of the OFS.

7.2. ROBOTICS AND ANIMAL EXPERIMENTATION

As I pointed out above, experimental research on MQ with blindness restoration in humans is inconclusive due to the
implausibility of sudden restoration of the visual system. However, alternative approaches involving robotics and non-
human animals might provide valuable insights. Studies on robotics (Falco e al., 2019; Liu ez al., 2019) and animal ex-
perimentation (Versace ez al., 2024; Solvi et al., 2020) offer compelling evidence that aligns well with the OFS frame-
work.

Falco ez al. (2019) trained a classifier by using visual data stored from a camera to recognize objects only with tactile
data, without any prior tactile information. This approach represents the opposite scenario from MQ, and as previously
mentioned, it is less contentious than the original one. As said, this is likely because of the dominance of the human vis-
ual experience over the tactile one, but this dominance can be circumvented by building an artificial system. The point
is that the very same mechanism can likely be deployed for both visual-to-tactile and tactile-to-visual transmission of in-
formation in humans. These researchers stem from the idea that crossmodal perception necessarily requires common
information between the modalities. The way they find this common space is through descriptors. A descriptor is an
abstract symbol (words or characteristic features) that collects the attributes of items and stores them in databases to
posteriorly enable the system to recognize objects based on data collected (see also Zhang ez a/., 2016). In this way, the
system can recognize objects in any sense modality by matching the information entered from sensors with the descrip-
tors stored in databases. Indeed, although these researchers do not directly refer to an object file mechanism, something
similar can be inferred. Likewise, other researchers interested in developing a mechanism to implement an artificial ac-
tive visual-tactile cross-modal matching designed a shared dictionary learning model which can simultaneously learn
from the information coming from the visual and tactile sensors (Liu ez al., 2019). All of this is reminiscent in many
ways of the referential, amodal, propositional and category-based mechanism proposed here. The crucial point is that to
design an artificial mechanism capable of transferring knowledge across various perceptual modalities, researchers must

move beyond sensory modalities and leverage algorithmic abstract information.!

18 For a recent overview of visuo-haptic object perception for robots, see Navarro-Guerrero ez a/. (2023).
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Of course, one can say that the mechanism generated for object recognition in artificial agents might be far from mir-
roring the mechanism naturally employed by humans, but in fact, mirroring human behaviour is precisely what re-
searchers in robotics try to do. I have no space here to elaborate further on this issue, but I think that studies in robotics
can offer important clues about MQ, mainly because it easily manages to overcome the insurmountable limitations of
human experimental situations. Be as it may, it seems that this line of evidence is close to what is suggested in the pre-
sent paper.

The other line of evidence favouring an affirmative response to MQ consistent with OFS comes from non-human
animal experiments. For instance, Versace ez al. (2024) recently conducted a experiment with chicks. They exposed
newly hatched chicks in darkness to either tactile smooth or tactile bumpy stimuli for 24 h, and immediately after
they tested them in a visual recognition task. During their first experience with light, chicks exposed to smooth tac-
tile stimuli approached the visual smooth stimulus significantly more than those exposed to bumpy tactile stimuli. It
is noteworthy that chicks are precocial; i.e., they hatch with mature visual, proprioceptive and motor systems, so that
their perceptive and motor responses can be evaluated already in the first hours of life, thereby avoiding the rapid res-
toration problem encountered in empirical research involving humans. These findings show that visually inexperi-
enced chicks can solve MQ positively, thus indicating that cross-modal recognition does not require previous multi-
modal experience. They argue:

This significant difference in visual preferences in chicks that differed only in tactile experience
shows that visually naive chicks learn about objects experienced in the solely tactile modality, and
can use representations based on tactile experience to solve a visual recognition task. The ability
of newly-hatched chicks to discriminate between visual objects at first sight, based on previous
tactile experience, solves Molyneux’s problem, showing that cross-modal recognition from tactile
to visual sensory modality does not require previous experience with simultaneous multi-modal

stimuli. (Versace ez al., 2024, p. 4)

The key point is that chicks are capable of spontaneous cross-modal recognition in the absence of previous cross-modal
experience. While not explicitly relying on an object file system, the authors predict the existence of an innate system
for crossmodal shape recognition. But crucially, this crossmodal system can only be active when chicks first incorporate
tactile information (cross-modality is not possible if no stimulus has ever been experienced). This opens the possibility
of abstractly storing tactile information into an object file for later visual retrieval. If chicks are indeed born with an in-
nate crossmodal shape system mediated by object files, it is likely to be quite rudimentary but, despite all, such a system

enables them to store amodal internal representations of object shape properties.

A similar experiment was conducted to investigate crossmodal perception in bumble bees. Solvi ez /. (2020) trained
bumble bees in the dark to discriminate between spheres and cubes to posteriorly test their visual discriminative
ability for the same objects that could only be seen (in the light) through a clear barrier, and not touched. The bees
showed a preference for objects that had been previously rewarded in the dark. Conversely, bees trained to visually dis-
criminate the objects spent more time with the objects in the dark (tactile) setting. Researchers conclude their find-
ings as follows:

Whether bumble bees solve the task by storing internal representations of entire object shapes
(cube or sphere) or local object features (curved or flat edge) remains unknown. In either case,
our experiments show that bumble bees are capable of recognizing objects across modalities, even
though the received sensory inputs are temporally and physically distinct. Bumble bees show a
kind of information integration that requires a modality-independent internal representation.
This suggests that similar to humans and other large-brained animals, insects integrate infor-
mation from multiple senses into a complete, globally accessible, gestalt perception of the world
around them. (p. 911)
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Again, the connection with OFS is clear. Bumble bees retain modality-independent (amodal) internal representations
that can be accessed by any perceptual modality capable of decoding them.

This body of evidence supports the OFS approach suggested here. In addition to this, other cross-modal recognition
studies in animal cognition, such as cetaceans (Bruce and Pack, 2022) or rats (Reid ez al., 2014), as well as cross-modal
recognition studies in newborns (Streri, 2012) suggest that the mechanism through which perceptual information is
stored and remains accessible for subsequent recovery is an object file mechanism (i.e., a referential, amodal, proposi-
tional and category-specific mechanism). It is evident that the complexity of the object file mechanism in adult humans
far exceeds the simpler mechanisms found in bees, chicks, and other animals —the rich conceptual repertoire of hu-
mans is unparalleled in the animal kingdom. Be that as it may, these studies along with previous research reviewed on
robotics, can shed light on the mechanism underlying crossmodal perception and consequently offer valuable clues on
how to effectively respond to MQ.

8. Conclusion and future approaches

In this paper, I have argued for a positive answer to MQ based on the Object File Strategy (OFS). Firstly, I discuss
the specificities of MQ and argue against its experimental assessment. Then, I focus on crossmodal recognition
studies, which demonstrate the interaction between vision and touch in shape perception. However, MQ suggests
a different scenario. Despite the inequivocal interaction between the two sensory modalities, the defenders of a
negative answer to MQ can claim that if subjects have never experienced visual stimuli, then visuo-tactile cross-
modality is not possible. Experiments on crossmodal recognition, indeed, do not consider these effects in blind

people.

Once here, I have argued that appealing to OFS can provide insight into these issues. The way and the type of infor-
mation encoded in object files are crucial to my argument. I argue that if tactile information is encoded referentially
and the information encoded is amodal, propositional and category-specific, then the information encoded in object
files will be available for any sense modality capable of decoding it and, therefore, a newly sighted might recognize tac-
tilely familiar shapes by sight alone. To support this, I have refered to empirical research. Firstly, I draw on Jordan ez 4l.
(2010) who demonstrate that object files operate at a multimodal level of perceptual processing, suggesting that ob-
ject-related information should be stored in an amodal format and therefore it will be flexibly accessed across senses.
Secondly, I cite studies on crossmodal recognition in artificial agents and non-human animals, which usually appeal to
some sort of common code mechanism. This research not only avoids the experimental pitfalls of human research but
also aligns perfectly with OFS.

If all this is on the right track, then an avenue to reconsider a positive answer to MQ opens before our eyes. I urge re-
searchers to delve into MQ by considering the way in which perceptual information is received, stored and retrieved.
Since the notion of object file inexorably appears as a crucial element throughout this process, I encourage those inter-
ested in this topic to consider these issues from the perspective of OFS.

Finally, I suggest researchers consider OFS through other theories on mind functioning. For instance, OFS is in
line with the postulates defended by the Predictive Coding Framework according to which minds predict sensorial
information by updating the global world model inserted into our brains (Clark, 2013), and fits perfectly with the
Language of Thought hypothesis, the idea that thought is done in a mental language. The Language of Thought
hypothesis, first suggested by Fodor (1975), has been currently retrieved by Quilty-Dunn, Porot and Mandelbaum
(2022) by extending it to perception. I strongly suggest researchers take these lines of coincidence to put together
a mutually consistent theory that englobe all these elements and tries to deploy all of them in a single hypothesis. I
prognosticate that such a theory inescapably would offer a positive response to MQ in the terms suggested by the
present paper.
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ABSTRACT: Debate over the issue of the rate of the passage of time has been persisting in the academic literature
for decades without substantial progress. The common explanations of the (empirically well-confirmed) time dila-
tion effects from Special and General Relativity theories requires that there is a physical passage of time which occurs
at varying rates. Yet, these theories do not formally posit any passage of time. It is shown that the relativistic time dila-
tion effects strongly imply that the passage of time is not a physical phenomenon.

RESUMEN: El debate sobre el ritmo del paso del tiempo ha persistido en la literatura académica durante décadas sin
progreso sustantivo. La explicacién habitual de los (empiricamente confirmados) efectos de dilatacién temporal a partir
de las teorfas de la relatividad especial y general requiere que haya un paso del tiempo que transcurra a ritmos variables.
Sin embargo, estas teorfas no postulan formalmente ningun paso del tiempo. En este articulo se muestra que los efectos
relativistas de dilatacién temporal implican con fuerza que el paso del tiempo no es un fendmeno fisico.

LABURPENA: Hamarkadetan, literatura akademikoan, eztabaidagai izan da denboraren iragaite-erritmoaren au-
zia aurrerapen nabarmenik gabe. Erlatibitate bereziaren cta orokorraren teoriei jarraikiz (enpirikoki ondo berretsitako)
denbora-dilatazioaren efektuak azaltzean, ziurtzat jo ohi da badagoela denboraren iragaite fisiko bat, zeina erritmo alda-
korretan gertatzen den. Alabaina, teoria horiek ez dute formalki iradokitzen denboraren inolako iragaiterik badenik. Ar-
tikulu honetan erakusten da denbora-dilatazioaren ondorio erlatibistek irmo iradokitzen dutela denboraren iragaitea ez
dela fenomeno fisiko bat.
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1. Introduction

The idea that time has a “dynamic” nature, i.c. that there is a facet of time characterised by words such as “passage”,
“flow”, or “advance”, is very natural for human beings to believe as it seems to be an obvious trait of daily life (Smart
1949, p. 484; Tallant 2016, p. 35; Callender 2017, p. 1). We are all aware, at least intuitively, of this (apparent) “dy-
namic” aspect of time. However, a perennial puzzle for philosophers who argue in favour of the existence of an objec-
tive passage of time (also called temporal passage) is what should constitute its actual description. Various “dynamic”
models have been proposed over the last hundred years, e.g. Presentism, Moving Spotlight, Growing Block, etc. (for de-
tails see: Dainton 2010; Harrington 2015; Dyke 2021; and Forbes 2024) without any consensus being reached by “dy-

. »
namic” advocates.

If we do make the general assumption that time does possess a “dynamic” nature then just this conjecture alone brings
forth a host of questions, both philosophical and physical. One of the most persistent and troublesome issues about the
passage of time is its raze. If there is some kind of temporal passage then it stands to reason that there would have to be
a rate at which passage occurs (Price 1996, p. 13; Romero 2015, p. 136; Boccardi 2016, p. 9). Most philosophers of time
accept that if time passes, it does so at some rate, as Prosser has stated:

... a significant number of philosophers, both advocates and opponents of [temporal] passage,
have felt that it makes sense to speak of time passing at a rate. (Prosser 2013, p. 317)

If time passes then its rate of passage would be an intrinsic trait (i.e. being essential to time’s nature) where the value of
the rate (i.e. its magnitude) may change depending on physical circumstances (Newman 2021, p. 5). This article will ex-
amine how Special and General relativistic time dilation effects might influence time’s rate of passage in order to draw a

conclusion about the existence of a physical passage of time.

2. Debate over the rate of time’s passage

It is the case that deliberations over the issue of the rate of the passage of time have been appearing in the academic lit-
erature for more than 80 years. In 1938, C.D. Broad maintained that the rate of time’s passage (or the rate of absolute
temporal becoming, as he called it) is a primitive concept which cannot be analysed further (Broad 1938, pp. 280-281).
Additional discussions followed sporadically throughout the twentieth century (e.g. Smart 1949; Williams 1951; Webb
1960; Prior 1968; Park 1972; Griinbaum 1973; Zwart 1976; Smart 1980; Schlesinger 1982; Kroes 1984; Levison 1987;
Markosian 1993; Schlesinger 1994; Dorato 1995; Price 1996) without agreement on the issue.

The years since the beginning of the twenty-first century have been witness to greater exploration into (and passionate
debate over) definitions of the rate of the passage of time and whether it is a legitimate concept. A survey of the relevant
literature verifies this (e.g. see: Lamb 2001; Nerlich 2004; Maudlin 2007; Olson 2009a; Phillips 2009; Raven 2010;
Tallant 2010; Price 2011; Skow 2012; Mozersky 2013; Mazzola 2014; Romero 2015; Prosser 2016; Maudlin 2017; Lee
2018; Arthur 2019; Newman 2021; and Golosz 2022). These arguments will not be revisited. They are cited only to
highlight the extent of the continuing debate and its unresolved status.

The unrelenting discussions over the rate of time’s passage should not be unexpected as there are many conceptual and
empirical difficulties concerning such a rate. The content of the on-going debate over the rate of passage of time shows
that questions about time’s rate have not been satisfactorily tackled and that there are fiercely held opposing positions.
In addition, there has been a tendency of some of the participants in the debate to “talk past each other” (Callender
2017, p. 49). The absence of a shared basis on which to conduct the debate has resulted in there not being any substan-
tial progress achieved.
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Whether time does have a “dynamic” aspect or not holds enormous significance for our understanding of human expe-
rience and, more generally, the nature of the physical universe. Barry Dainton has described the extent and bearing of
the issue as follows:

The issue of whether or not time is dynamic may impact on how we think of our lives, but it also
has consequences of a less parochial sort ... the ontological ramifications ... are vast in comparison.
(Dainton 2010, pp. 9-10, italics added)

This significance is a prime motivation for seeking a resolution to the quandary of whether time is or is not “dynamic”.
An attempt is made below to progress the debate over the passage of time by examining how relativistic time dilation

relates to time’s rate of passage.

3. Relativistic time dilation and time’s passage

In this section, the concepts and equations which are prerequisites for the material offered in Section 4 will be pre-
sented. Our two best theories of space and time are Einstein’s Special and General Theories of Relativity, both of which
are highly confirmed. Neither theory posits any passage of time (Penrose 1989, p. 393). Many philosophers and physi-
cists have argued for over a century that a passage of time does not mesh with Special Relativity and/or is not neces-
sary for a satisfactory account of physical phenomena (e.g. see: Price 1996, pp. 13-15; Mozersky 2000; Dicks 2014; Falk
2016; Turner 2020). Moreover, some commentators forcefully contend that the relativity of simultaneity excludes the
possibility of azy physical passage of time (see: Peterson & Silberstein 2010; Callender 2017, pp. 52-57; Baron 2018).
Time is indispensable in the description of the physical world, e.g. the minimum specification of any event requires
both space coordinates and a time coordinate. Since time is indispensable, if the passage of time is objective then a pa-
rameter for it should be found in physical laws at a basic level. However, there is no term corresponding to any passage
of time in the fundamental equations of physics (Morris 1985, p. 209; Greene 2004, p. 130; Callender 2006, p. 498; Al-
Khalili 2012, p. 85).

In spite of these arguments and objections, the reality of a passage of time continues to be an intensely held belief with
most people, at least in Western countries, accepting that the (apparent) passage of time is a feature of the physical uni-
verse (cf. Dainton 2010, p. 28; Prosser 2016, p. 22; Callender 2017, p. 11). Those philosophers who adhere to this be-
lief insist that we only have an incomplete description of the universe as the passage of time is absent from physics (see:
Dicks 2012, p. 104; Rickles & Kon 2014, p. 3). If this is correct and there is a physical passage of time then temporal
passage has eluded mainstream physics.

The Special and General Relativity theories provide descriptions of physical spacetime, i.e. the union of space and time
— “flat” spacetime for the former and curved spacetime for the latter (for an intelligible account of spacetime, see Ellis
& Williams 2000, pp. 5-11). The metrical structure of spacetime is its most crucial characteristic for the spacetime met-
ric determines intervals and causal relations between events in spacetime (Callender 2017, pp. 122-123). These features
of spacetime geometry are (quantitatively) summarised in the spacetime metric tensor (Lawrie 1990, p. 60) which is
prominent in the basic equations of Relativity. Yet, as noted above, neither theory explicitly includes temporal passage.
The mathematical formulations of Special and General Relativity together with their wide sphere of applications and
high degrees of empirical confirmation suggests that these theories still have more to reveal about the physical universe.
If the passage of time is an objective feature of the universe then, given the significance of the metric of spacetime, it
may well be the case that metrical aspects of time’s passage might be inferred from an (in-principle) examination of situ-
ations where both Special and General relativistic time dilation effects are prominent. We shall investigate this possibil-
ity below. Let’s first consider these time dilation effects and their equations.
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Suppose a “moving” clock (denoted clock 2) in an inertial frame of reference (i.e. a frame where Newton’s First Law
holds) measures the time interval between two events to be A #,, where the “A” symbol indicates an interval. Another
clock (denoted clock 1) “at rest” measures the time interval between the same events to be A #,. Special relativistic time
dilation is the effect when the time interval measured by the “moving” clock is numerically less than the time interval
between the same events as measured by the clock “at rest”, i.e. A #, < A #,. The equation relating these time intervals as
measured by the clocks in their respective (inertial) frames of reference is (Faraoni 2013, p. 19):

At,=(1-v/3) 2 At (1)

where v (2 0) is the relative speed of the reference frames and ¢ is the speed of light in vacuum (hereafter referred to as
light-speed). Note that light-speed has the same (constant) value in all inertial reference frames and is unreachable by
any material body, i.c. v is always strictly less than ¢ (Faraoni 2013, p. 36), so that (v?/¢?) < 1. Relativity textbooks ex-
plain why the two time intervals A 7, and A #, differ in terms of separate worldlines (i.e. paths in spacetime) between
events having unequal time intervals due to the geometrical structure of ‘flat’ spacetime (Riggs 2022, p. 3).

The speed v is typically the speed of one object with respect to another object. Speed is the magnitude of an object’s ve-
locity vector so that the object can have an acceleration without its speed changing by there being only a change in the
direction of its motion. Both changes in speed and changes in direction are (formally) accelerations as they alter a veloc-
ity vector. Contrary to a widespread misunderstanding, Special Relativity has no difficulty in dealing with accelerated
motion (Penrose 2004, p. 422; Arthur 2010, p. 169). The validity of the Clock Hypothesis is also accepted which states
that the time interval registered on a clock only depends on its speed and not its acceleration (see Arthur 2010 for rea-
sons for acceptance).

It is frequently claimed that the time dilation effect of Special Relativity is explained by there being a physical passage of
time which occurs at various rates in different reference frames. This is the common explanation of special relativistic
time dilation as found in (print and internet) popularisations of relativity theory. In the common explanation, an actual
passage of time with a rate which depends on the relative speed of reference frames is essential. Here is a representative
statement of the common explanation of special relativistic time dilation:

... if you were in a speeding rocket ship, the passage of time inside that rocket would have to slow
down with respect to someone on Earth. Time beats at different rates, depending on how fast
you move. (Kaku 2008, p. 200)

This slowing of time requires there to be a physical passage of time where its rate has a smaller value than the rate in an-
other reference frame. Moreover, due to the relativity of simultaneity, the physical passage of time would need to be a
local phenomenon.

Clearly then, in the common explanation, less time would lapse in one frame (e.g. the spacecraft’s frame) leading to a
shorter time interval between events than in a different frame (e.g. the frame of the Earth). The assumption of a physi-
cally slower time thereby accounts for the numerical discrepancy in the time intervals between two events as measured
in different reference frames (i.e. (1)). Indeed, it has even been claimed that the slowing of time is the best explanation
for special relativistic time dilation (Newman 2021, p. 1). However, since relativity theory does not formally express an-
ything about time passing, this common explanation is (in essence) a metaphysical ‘add-on’.

In order to make a quantitative analysis of the metrical implications of the passage of time in a relativistic context, we
need to employ a frame independent quantity. The apt quantity to use in a physical account is proper time (denoted 7)
not coordinate time # (Nerlich 2004, p. 23; Peacock 2006, p. 250). A proper time interval is defined between two events
which have a timelike separation, i.e. the relativistic spacetime separation applying to material objects, and is refer-
ence frame invariant. The proper time interval between two timelike related events (e.g. the reception of two successive
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pulses of light) can be measured by a clock which shares the worldline joining these events (Adler ez al. 1975, pp. 122-
123; Ferraro 2014, p. 18; Woodhouse 2014, p. 52; Newman 2021, p. 3).

Suppose we have a clock flying past an identical clock which is at rest with respect to a suitable inertial frame with a rel-
ative constant speed v close to light-speed. If two successive events which have a timelike separation occur then the time
difference between these events measured by the clocks will be their respective proper time intervals, denoted A 7, for
the “moving” clock and A 7, for the “stationary” clock. We can relate these proper time intervals by replacing the coor-
dinate time intervals A 7, and A £, in (1) with A 7, and A 7, respectively (Kroes 1985, pp. 78-80; Nerlich 2004, p. 28):

Ar,=(1-v?/2) 12 Az (2)

It must be stressed that proper time intervals are those which have physical significance in both Special and General
Relativity.

In General Relativity, gravitational time dilation is where the time interval between two (timelike) events has unequal
values at different distances from a source of gravity. A clock further away from the source (i.e. at a “higher” gravita-
tional potential) will record a larger proper time interval than a clock closer to the source. Suppose we have two clocks
at rest relative to each other and the gravitational source which are at different distances from the source. Let the radial
coordinates of the clocks be 7, and 7, from the source of gravity and the proper time intervals registered between two
events be A 7, at 7, and A 7, at 7,. The equation relating the proper time intervals measured by these clocks is (Adler

et al. 1975, p. 136):

A1y = gy (1)) / gy ()] Ay (3)

where g, (r,) and g, (r,) are the time components of the spacetime metric tensor (i.e. functions of the gravitational po-
tentials) at positions 7, and 7, respectively. If 7, > 7, then A 7, > A 7,. Relativity textbooks explain these unequal proper
time intervals in terms of the geometrical structure of curved spacetime (Riggs 2023, p. 3). However, if it is accepted
that a physical passage of time occurs at various rates then the explanation of gravitational time dilation is that gravity
slows the passage of time as a source of gravity is approached. This is the common explanation of gravitational time dila-

tion which (again) is to be found in print and internet popularisations.

We should also acknowledge that special relativistic and gravitational time dilation effects are so extremely well-confirmed
that they must be viewed as being beyond practical doubt (see: Hafele & Keating 1972; Bailey ez al. 1977; Williams 2002,
pp- 126-128; NPL 2005; Reinhardt ez /. 2007; Chou ez al. 2010; NPL 2011; Bertolami & Paramos 2014; Botermann
et al. 2014). Such confirmation continues on a daily basis by the operation of the Global Positioning System (see: Ashby
2003; Pascual-Sinchez 2007; Taylor ez al. 2018, chap.4) It is worth emphasising again that these time dilation effects are
thoroughly explained within the two theories of relativity without any need to postulate a physical passage of time.

4. Quantified rates of time’s passage

If one maintains that the passage of time is physically objective and is a local phenomenon, it would also follow that dif-
ferent rates of passage are local characteristics of time (see: Dicks 2006; Newman 2021). Both special relativistic and
gravitational time dilation being localised effects is not incompatible with this conclusion. What might these local rates
inform us about the nature of time? In order to pursue this question, it might be expected that a prerequisite is to have a
concept of the passage of time that is coherent and a definition of its rate that is consistent. Yet, these are long-standing,
unresolved problems in the philosophy of time which remain a primary challenge for passage advocates.
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Progress in the debate over the issue of the passage of time can be achieved by sidestepping the definitional problems
whilst still making the minimal assumptions that time does have a physical passage and that there are precise (posi-
tive, real-valued) rates of passage, regardless of how the rates might be (consistently) defined. Positive, real-valued rates
are necessary otherwise the passage of time could either cease or “go backwards”. We will also need to specify how rates
of passage relate to time intervals between events. This proposed (sidestepping) approach would be compatible with a
range of different concepts of time’s passage. Since no concept of the passage of time has withstood sustained criticism
and been found acceptable in both physics and philosophy of time, the proposed approach offers a means to move the
debate forward. Let’s accept these assumptions and see how far this approach can reach.

We shall begin by (generally) specifying rates of passage of time whilst still not having to define them explicitly. In in-
tergalactic space (where gravitational time dilation is completely negligible), we shall assign the magnitude of the rate
of passage to have the value a.. Consider the case of a clock (denoted clock 1) which sits in intergalactic space (i.c. zero
gravitational time dilation) and is at rest relative to say, the cosmic microwave background (i.c. zero special relativistic
time dilation). An identical clock (denoted clock 2) on a spacecraft travelling at constant speed v with respect to clock 1
has previously been synchronised with clock 1. When the spacecraft goes past the position of clock 1, two successive
radio or laser pulses are directed at the spacecraft from the location of clock 1 such that the pulses travel the same dis-
tance. Let the proper time interval between the pulses recorded on clock 1 be A 7, and A 7, on clock 2. These proper
time intervals are related by (2). The size of the rate of the passage of time at the location of clock 1 has the value .
Given that A 7, < A 7, it is the case that time’s passage is slowed on the spacecraft and therefore its rate would be re-
duced by an amount which depends on speed v, as a lower rate yields a shorter time interval and vice-versa. If we denote
this variable amount as f'then the rate of passage on the spacecraft will have the value (¢ - ) with 0 < f'< afor0 < v <c.
The quantity f'gets larger with increases in speed v such that the rate on the spacecraft tends to zero as its speed ad-
vances towards light-speed. The rate cannot be zero as this would require v =c.

The common explanation of gravitational time dilation is that the rate of the passage of time reduces with decreasing
distance to a source of gravity. It would then follow that, as we approach a sizeable gravitational source (e.g. the Earth),
time’s local passage will slow and its rate will get smaller and smaller. Set the size of the rate at a specified height 5 above
the Earth’s surface (where the rate will be determined by the gravitational potential at this height) to have the value
(¢ — ¢,) where ¢, is a fixed amount by which time’s passage is slowed at height b, with 0 < ¢, < a. The rate on the Earth’s
surface will have an even lower value. We can likewise set the size of this rate to be: (¢ — ¢,) where ¢, is a fixed amount
by which time’s passage is slowed on the Earth’s surface, with e, < ¢, < a.. Note that e, and e, must be strictly less than «

or the passage of time would cease.

Let’s move to a situation where both special relativistic and gravitational time dilation are concurrent. In this circum-
stance, we choose to have our spacecraft travelling at a speed v which is a large fraction of light-speed whilst in a circular,
equatorial orbit around the Earth so that the value of the gravitational potential for the spacecraft is constant. Such an
orbit can be maintained by use of suitably directed thrust from the spacecraft’s engines. Clock 1 is on the Earth’s surface
and clock 2 is on the spacecraft. The equation which relates the proper time intervals between two suitable events for
an object travelling in a circular orbit and for an object on the Earth (respectively A 7, and A 7,) has been derived to be
(Matolesi & Matolcsi 2008, pp. 1147-1150):

Az, =[1+Q20/3) - (V*/A)] V2 A, (4)

where @ (> 0) is the gravitational potential at the altitude of the orbit. Notice in (4) that the term [1 + (20/c2) - (v2/2)]
is greater than unity for (2®/c?) > (v2/c*) and less than unity for (2®/c?) < (v?/&2) but is always positive.

We again choose the suitable events to be two successive radio or laser pulses directed at the spacecraft from the loca-
tion of clock 1 such that the pulses travel the same distance. Note that the proper time interval A 7, (measured on the
spacecraft) in this situation arises from the competing effects of gravitational and special relativistic time dilation. Grav-
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itational time dilation would lead to a longer time interval between the pulses as measured on the spacecraft than on
the Earth’s surface and special relativistic time dilation would lead to a shorter time interval. Which effect dominates
will depend on the speed of the spacecraft and its altitude (i.c. orbital radius). What might this scenario reveal about
time’s rate of passage?

Given that the rate at which time passes would have to determine the corresponding time interval between events, there
must be a definite quantitative relation which holds between the local rate of time’s passage and the proper time inter-
val which results from this passage. What is this relation likely to be? The most straight-forward relation is direct pro-
portionality. If time does pass then there are sound reasons for accepting the relation between time’s local rate and the
resulting proper time interval to be that of direct proportionality. There are at least three justifications for accepting
this relation:

— Harmony with basic natural processes.

The relation of direct proportionality is in harmony with the tendency for all basic natural processes to have the sim-
prop y y p
plest quantitative expression (other things being equal).

— Non-linear changes in the rate of passage are not experienced.

If the human experience of the passage of time is accepted as veridical then the relation of direct proportionality would
need to hold as disjointed, discontinuous, or other non-linear changes in the perceived rate of passage are never experi-

enced (by mentally stable people).
— Time shares some characteristics with a smoothly flowing river.

Many philosophers who accept that time passes insist that time shares some (but obviously not all) characteris-
tics with a smoothly flowing river (or similar water course). On this basis, the relevant traits of time would be hav-
ing a physical passage with a fixed direction and rates that can vary. (A few theoretical physicists also embrace this
view of time and use it in concert with the common explanations of time dilation, e.g. Novikov 1998; Kaku 2008).
Now it is the case that, in an unrestricted channel of (non-turbulent) flowing water, the amount of water flowing
depends directly on the rate of flow (Serway & Jewett 2008, 400). Accepting this as a trait in common with time
leads to granting that the passage of time would have a rate which is directly proportional to the resulting proper

time interval.

In light of these reasons, it is entirely rational to accept that the relation of direct proportionality holds between the lo-
cal rate of passage and the resulting proper time interval. If we apply this then we will have the following quantitative
relationship for clock 1 (on the Earth’s surface):

A7, =K(a-¢) (5)

1

where A 7, is the proper time interval between the pulses measured on clock 1, K (> 0) is the constant of proportional-
ity whose magnitude is determined by the relativistic spacetime separation between the two pulses and whose units are
determined by the units of a (with e, < a or the passage of time would cease). Note that timelike spacetime separations
have invariant (positive) values.

If the extent of a proper time interval between two events arises from both special relativistic and gravitational time di-
lation effects then the net rate of time’s passage on the spacecraft will equal the size of the rate at height » minus the var-
iable quantity £, i.e. (& — ¢, — f) where fdepends on speed v of the spacecraft (relative to the Earth). This net rate will be
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directly proportional to the proper time interval between the two successive pulses as measured on the spacecraft (A 7,),
so that for clock 2:

Ar,=K(a-¢,-f) (6)

where /< (¢ — ¢,) or the passage of time would cease. Note that (6) only applies when both time dilation effects are con-

current.

If we square the left-hand and right-hand sides of the equal sign in (4), we get:

(Az)2=[1+2D/3) - (v*/2)] (A7)? (7)

Substituting (5) & (6) into (7) allows a quantitative relationship involving the numerical difference of the squares of
the proper time intervals between the two pulses and the numerical difference of the squares of the respective rates of

time’s passage involved to be derived:

(Az,)2=(A7)2=[2D/32) - (V*/A)](A7)*=K?*[(a—e,-f)2 - (8)

In (8), we have:

(a—e,=f)2=(a—e)?=(e,2—¢,2) - 2afe -2f(a-e,) +£? 9)

Although we will avoid explicitly defining rates of passage, we can choose the option of taking rates of passage to be di-
mensionless. The constant of proportionality K will then have units of time. We may also normalise the rate « to a base
value of unity.

Using (8) & (9) and setting the rate o to unity (i.e. ¢ = 1), we get the equation:

[(2D/2) = (v¥/A)] (A7)?=K?*{(e,—¢,) [(e, + ¢)) = 2] =2 (1 - ¢,) + /% (10)

Substituting for (A 7,) 2 from (5) into (10) yields:

[(2D/*) = (v¥/A)] K2 (1 —¢))* =K*{(e, —¢) [(e, +¢,) = 2] = [2/(1 -¢,) - 2]} (11)
Note that ¢, and e, have fixed values with 0 < e, e, < 1 (as a0 = 1) and ¢, > e2 It then follows that (e, — ¢;) < 0 and
(e, +¢,) <2sothat(e,—¢) [(e, +¢;) —2] > 0. Also,as f'< (1 —¢,), [2f(1 - ¢,) —f?] > 0. Since (2D/c?) > 0, (v*/2) > 0,

and /s a function of speed v with /= 0 when v = 0, it can be seen from (1 l) that

O/ =(e,—¢)) [(e,+¢,)=2]/(1-¢))? (12)

which is a positive quantity (as required); and

2f(1-¢,)—f?=(1-¢)*(V?/3) (13)
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Equation (13) is a quadratic equation in f'with the solution:

f=1-e) - [(1-¢,)2 = (1—e))* (v?/H)] 12 (14)

where the minus sign between the two main terms has been chosen to meet the condition that /= 0 when v = 0. We
can see that the variable fis not only dependent on speed v but also on ¢, and e,. We have arrived at two equations (i.e.
(12) & (14)) which can be used to describe time’s local rates of passage when both time dilation effects are concurrent.
So far - so good!

Using (14), the rate of time’s passage on the spacecraft may now be expressed in terms of v, ¢, and e,:

(1- ) _ﬁ =l-¢,- {(1- ez) -[(1- ez)z -(1- el)z (v =1(1- ez)z -(1- el)z (v¥/e2)] 12 (15)

which (taking the plus square-root) gives a positive value (as required for rates of passage) since (1 - ¢,) > (1 - ¢,) and
(v?/c*) < 1. We can rearrange (12) to provide the following expression for the quantity (1 —¢,)%

(1- el)2 = (Cz - el) [(e2 + el) -2]/0/3) (16)

and by substitution of (16) into (15), we find:

(1-¢,-H={(1-¢,))%=(v*/20) (e, —¢) [(e, +¢,) = 2]} 1? (17)

In the circumstances where the spacecraft closely approaches light-speed, the value of {(1 - ¢,)2 = (v*/2®) (¢, — ¢,) [(e, + ¢,) - 2]}
in (17) will become negative as 0 < (1 - ¢,) 2 < 1 and (v?/2®) will have a very large positive value (e.g. = 107 for high Earth
orbit). This will result in the rate of the passage of time on the spacecraft becoming equal to an imaginary number as light-
speed is approached (i.c. right-hand side of (17)) which contradicts the requirement that the rate of time’s passage must be
positive and real-valued. This is a significant outcome. What then follows? Given that the argument presented is based on
there being a physical passage of time with a variable rate (which is an intrinsic attribute), the demonstrated inconsistency
implies that the passage of time cannot be an element of physical reality (although time itself, being a part of spacetime, has

an objective existence).

S. Physical indicators

It is also appropriate to consider relevant physical indicators in respect to the existence of any physical passage of time as

such indicators should have some primacy in the assessment of issues about time:
— The fundamental laws of physics do not contain a term corresponding to a physical passage of time.

If the passage of time was an aspect of physical reality, then there would be a variable term in the fundamental equations
of physics for time’s passage, which is not the case (as already noted in Section 3).

— Clocks do not measure rates of time passing.
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Philosophers who advocate the existence of temporal passage contend that clocks explicitly measure time passing. This
assertion is incorrect. What a clock does measure is intervals of time (Newton-Smith 1980, p. 156; Kroes 1985, p. 39;
Nerlich 2004, p. 24; Olson 2009b, p. 447; Franck 2012, p. 95; Davies 2024, p. 139) —conventionally from midnight
for standard clocks or from when started for stopwatches, egg-timers and other timing devices.

— No physical passage of time has been experimentally established.

Any regular, repetitive physical process can be used as a type of clock but, as noted above, clocks do not measure the pas-
sage of time. Nor has the passage of time been demonstrated to be a physical quantity which can be measured. Conse-
quently, the passage of time is zoz experimentally established. Indeed, if the passage of time had been so established then
we would no longer be debating the issue of whether time passes or not as it would have been shown to be an empirical

fact (Riggs 2024, p. 461).

These physical indicators also lead to the conclusion that there is no physical passage of time and so provide additional
support for accepting this conclusion.

6. Awareness oftz'me passing

The human awareness of the passage of time has always been a compelling reason for believing time’s passage to be an
objective phenomenon. It is for this reason that the conclusion that there is not a physical passage of time conjures up
the obvious question —how is the awareness of passage to be accounted for without invoking temporal passage? Note
that the only way that human beings are aware of time passing is through its (apparent) conscious perception (Davies
2002, p. 43; Greene 2004, pp. 139-140; Prosser 2007, p. 77). This being the case, it is 7ot necessary for there to be a
physical passage of time in order to explain human awareness of time passing as this is explicable by mechanisms which
do not require the existence of any (objective) physical passage.

Discussion of the details of these mechanisms of the awareness of passage is beyond the scope of the current article. In-
deed, this is an area of on-going research where aspects of physics, philosophy, psychology, and neuroscience intersect
and which is still in an early stage of development (e.g. see: Prosser 2016; Riggs 2017; Callender 2017; Gruber ez 4.
2022; Droit-Volet et al. 2023; and Binder 2024).

7. Final remarks

The assumptions that time does have a physical passage, that there are precise, positive, real-valued rates of time’s pas-
sage, and this rate being directly proportional to a resulting proper time interval has led to the conclusion that there is
no physical passage of time. In accepting this conclusion, we recall the statement quoted in Section 2 that the ontologi-
cal ramifications of whether or not time is “dynamic” are vast. A full analysis of these ramifications will have to wait for
another occasion. Nevertheless, there are two implications of relevance to issues raised in this article which follow im-
mediately from the conclusion that there is no physical passage of time:

(i) the common explanations of special relativistic and gravitational time dilation are both incorrect; and

(ii) the human awareness of time’s passage must originate from processes other than a physical passage of time.
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ABSTRACT: Stephen Weinberg’s prediction of the cosmological constant (A) represented an influential appli-
cation of the Anthropic Principle in cosmology. His approach relied on key assumptions including: a multiverse
framework, a proportionality between the number of observers and the formation of galaxies, uniform priors for the
vacuum energy density within the anthropic range, and the assumption of typicality. While Weinberg’s model suc-
cessfully constrained A within observationally reasonable limits, its methodological foundations may raise some con-
cerns. This paper examines three central components of Weinberg’s reasoning: the choice of probability measure, the
conditionalization scheme linking observer abundance to galaxy formation, and the assumption of typicality. Par-
ticular attention is given to the role of self-locating uncertainty in translating observer counts into predictive weight.
While Weinberg’s framework is internally coherent once its assumptions are granted, I argue that its predictive force
depends on substantive commitments concerning prior distributions and the resolution of indexical uncertainty. Rec-
ognizing the conditional structure of these assumptions clarifies the epistemic status of anthropic predictions and
highlights the need for greater methodological precision in future cosmological applications of observer-based prob-
ability.

RESUMEN: La prediccién de la constante cosmoldgica (A) realizada por Stephen Weinberg constituyé una influ-
yente aplicacién del principio antrépico en cosmologia. Su enfoque se basaba en varios supuestos clave, entre ellos: un
marco de multiverso, una proporcionalidad entre el nimero de observadores y la formacién de galaxias, «priors» uni-
formes para la densidad de energfa del vacio dentro del rango antrépico, y la suposicién de tipicidad. Aunque el mo-
delo de Weinberg logré restringir A dentro de limites observacionalmente razonables, sus fundamentos metodolégi-
cos pueden suscitar algunas dudas. Este articulo examina tres componentes centrales del razonamiento de Weinberg:
la eleccion de la medida de probabilidad, el esquema de condicionalizacién que vincula la abundancia de observado-
res con la formacién de galaxias, y la suposicién de tipicidad. Se presta especial atencién al papel de la incertidumbre
auto-localizadora en la traduccién del numero de observadores en peso predictivo. Aunque el marco de Weinberg es
internamente coherente una vez que se conceden sus supuestos, sostengo que su poder predictivo depende de compro-
misos sustantivos relativos a las distribuciones a priori y a la resolucién de la incertidumbre indexical. Reconocer la es-
tructura condicional de estos supuestos permite aclarar el estatus epistémico de las predicciones antrépicas y pone de
relieve la necesidad de una mayor precisién metodolégica en futuras aplicaciones cosmoldgicas de probabilidades ba-
sadas en observadores.
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Gako-hitzak LABURPENA: Stephen Weinberg-ck konstante kosmologikoa (A) aurresan izana printzipio antropikoaren aplikazio ga-

rrantzitsu bat izan zen kosmologiaren arloan. Haren ikuspegia funtsezko zenbait suposiziotan oinarritzen zen, besteak beste
Pr intzipio antr Opikoa hauetan: esparru multibertsal bat, behatzaile kopuruaren eta galaxien eraketaren arteko proportzionaltasuna, hutsaren ener-
Mediokritatearen gia-dentsitaterako «prior» uniformeak tarte antropikoaren barruan, eta tipikotasunaren suposizioa. Weinberg-en ereduak

egokiro lortu zuen A zedarritzea behaketan arrazoizkoak diren mugen barruan, baina eredu horren oinarri metodologikoek
zenbait zalantza eragin ditzakete. Artikulu honek Weinberg-en arrazoibidearen hiru osagai nagusi aztertzen ditu: probabi-
litatea zenbatesteko egindako aukeraketa, behatzaileen ugaritasuna galaxien eraketarekin lotzen duen baldintzapen-eskema
eta tipikotasunaren suposizioa. Arreta berezia jartzen zaio autolokalizazioaren ziurgabetasunak behatzaileen kopurua au-
rresan-pisu bihurtzean betetzen duen rolari. Nahiz eta Weinberg-en markoak, haren suposizioak ontzat hartuz gero, barne-
koherentzia osoa duen, argudiatzen dut haren aurresan-ahalmena  prioriko banaketei eta ziurgabetasun indexikalaren
ebazpenari buruzko funtsezko konpromisoen mende dagoela. Behin suposizio horick baldintzazko egitura dutela aitortuta-
koan, argi gelditzen da aurresan antropikoek estatus epistemikoa dutela, eta agerian uzten da zehaztasun metodologiko han-
diagoa behar dela behatzaileetan oinarritutako probabilitatea etorkizuneko aplikazio kosmologikoetan erabiltzeko.

printzipioa
Tipikotasuna
Erreferentzia-klasea

1. Introduction

The philosophy of cosmology explores fundamental questions about the universe, such as its origin, evolution, but also
the implications of our existence as observers. And every time a cosmological theory is developed, a major challenge is
faced: the scarcity of direct observational data. This forces reliance on theoretical principles and probabilistic reasoning

to establish a conceptual framework within which well-founded hypotheses can be formulated.

One common strategy to address this type of reasoning is the application of the Anthropic Principle (AP), a topic of ex-
tensive discourse (Barrow & Tipler, 1986; Bostrom, 2002a; Carter, 1974). This principle attempts to explain the uni-
verse we observe by examining the prerequisites for our existence and how they influence our interpretations. The AP
is a self-referential constraint that acknowledges the inherent bias introduced by our mere existence, as it determines
observable physical laws and cosmological parameters. Accordingly, our knowledge of the universe is inevitably filtered
through the lens of our own existence because every alternative scenario that do not permit observers like us remains

unobservable.

Stephen Weinberg (1987, 1989, 1996, 2000) proposed an influential application of the AP to address the long-stand-
ing cosmological constant (A) problem, which was the following. Although the exact value of A was unknown in
the mid-1980s, a discrepancy with the calculated magnitude had been partially identified and an explanation was de-
manded. Weinberg theorized that A had to be constrained by the conditions necessary for the existence of galaxies —
thus the potential to host observers. Since a sufficiently large A would prevent the formation of gravitationally bound
structures, Weinberg argued that anthropic selection effects could provide a natural explanation for the observation of

a relatively small —but nonzero— cosmological constant.

The problem was indeed severe. Once A was measured, it revealed a dramatic discrepancy of approximately 120 orders
of magnitude between the predicted value by the standard quantum field theory and the observed values (1012 erg/cm?
vs 10 erg/cm?®) (Carroll, 2004). However, in contrast to this failure of conventional physics, Weinberg’s anthropic cal-
culations had successfully predicted a value of A in reasonable agreement with observations. This remarkable achieve-
ment demonstrated the potential of anthropic reasoning to constrain fundamental physical parameters, even in the ab-
sence of a complete theoretical mechanism to determine A from first principles (Polchinski, 2005).

Actually, Weinberg did not aim to uncover the mechanism that determined the cosmological constant, nor its prob-
ability within the distribution of possible values. Instead, he demonstrated the likelihood that a given value would be
observable, using the formation of galaxies as the only major restriction to establish an upper limit to the universe’s vac-

uum energy, from which A was derived. He also assumed the following assumptions:
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— The existence of a multiverse (H1): different regions of the multiverse display particular values of A, and our observ-

able universe is just one realization of these possibilities.

— Observer dependence on galaxy formation (H2): the number of observers is proportional to the number of galaxies,
because gravitational condensation of matter is the primary factor in the emergence of life.

— Uniform priors on the anthropic range (H3): a uniform distribution of the values of A characterizes the narrow an-
thropic range where life-permitting conditions hold.

— The assumption of typicality (H4): we should consider ourselves typical among all possible observers in the multiverse.

Weinberg’s assumptions were elegant in their simplicity but relied on methodological choices that called into ques-
tion certain aspects of their validity. As Azhar (2014, 2015, 2016, 2017) has pointed out, three major challenges emerge
when attempting to formalize any cosmological theory: the measurement problem, the framework for conditionaliza-
tion, and the typicality assumption. And each of Azhar’s challenges offers a basis to examine Weinberg’s assumptions
and evaluate their coherence and justification.

The first issue concerns the definition of a probability measure to count universes, a crucial step in justifying why cer-
tain A values should be deemed more likely than others. In general, resolving the measurement problem in cosmology
is far from trivial because in a vast and potentially infinite universe, where every possible observable event could occur
countless times, the calculation of a certain proportion may be impossible if infinities appear in the quotients. Even
though different tactics have been described to overcome this issue (Freivogel, 2011; Page, 2008; Vilenkin & Yamada,
2020), choosing the right measurement is generally a controversial aspect. Both the definition of the sample space and
the calculation of the probabilities of the different elements that compose it are difficult.

In an effort to resolve the measurement problem for A, Weinberg assumed that the distribution of values across the
multiverse followed a well-defined probability distribution, at least within the observable range —the only region of in-
terest. Assumptions H1 & H3 enabled him to make a statistical prediction about what observers should expect to find.
But Weinberg’s choice of a uniform prior over the anthropic range of A seemed to introduce an additional layer of ar-
bitrariness. The assumption that all life-permitting values were equally probable may lack a clear physical or epistemic
justification, and alternative priors could lead to quite different conclusions. This raises the first important question: to
what extent did Weinberg’s result depend on an unjustified assumption about prior probabilities, rather than a genuine
anthropic necessity?

Once one accepts that a probability measure can be meaningfully defined, the next challenge deals with how probabili-
ties should be updated in light of the observer selection effects. Weinberg's H2 assumption relied on conditioning the
probability distribution of A on the fact that we observe a life-permitting universe. Thus, our prior knowledge had to
be refined by including only those universes capable of supporting observers, and Weinberg chose the formation of gal-
axies as the way to account for it. In essence, the number of observers in any universe was assumed to scale with the
quantity of matter that condensed into galaxies, which was itself determined by mass conservation and Friedman equa-
tions. Then, by imposing constraints on the early universe density perturbations and the vacuum energy density, the
same equations allowed him to derive an upper threshold for the cosmological constant. However, this conditionaliza-
tion step was far from trivial. The methodological question of whether observer selection effects genuinely constrain
physical parameters, like A, remains contentious, as different prior probability distributions could lead to vastly differ-
ent posteriors. If the anthropic range of A was itself an artifact due to how the priors were defined, then the problem of
conditionalization may reduce to an issue of priors dependence rather than an independent validation of the argument.
Being so, did Weinberg’s approach truly reveal why our universe has the observed value of A, or did it simply restate an
assumption in a way that appeared explanatory?

A final and more subtle difficulty emerges in how Weinberg defined a typical observer in the multiverse. On the one
hand, assumption H2 established that the number of observers was proportional to the number of galaxies, implying
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that universes with more galaxies should have greater weight. Consequently, this assumption played a crucial role in es-
tablishing the expectation value of A, as it dictated how universes had to be counted in anthropic reasoning. However,
his approach also presupposed that galaxy formation was an adequate proxy for intelligent life, an assumption that may
not hold. If the likelihood of the emergence of observers varied significantly by other factors, then weighing universes
uniquely by their galaxy count would introduce a potentially misleading bias. Moreover, if the weight of each universe
was exclusively determined by the number of observers it hosted —without considering any additional property that
governed the probability of the universe appearing in the first place— then the outcome becomes trivial: we should al-
ways expect to find ourselves in the universe that contains the most observers. Under this assumption, anthropic selec-
tion simply directed us to the most populated universe, where it was assumed we were typical, without providing any
deeper insight into the fundamental distribution of A. And this raises another concern: did such a distribution even im-
pose a meaningful threshold for applying anthropic reasoning?

A deeper issue also arises from assumption H4, concerning our declared typicality. Weinberg implicitly assumed the ex-
istence of a well-defined reference class of observers (sufficiently similar to us), but this was nontrivial because the prob-
ability distribution of universes was itself weighted by the number of observers they contained. So, if the number of ob-
servers defined the distribution, then the very act of constructing a probability measure depended on how the reference
class was chosen in the first place. This may introduce a self-referential element: we indeed may assume that we are typi-
cal among a group of observers, but the definition of that group in itself shapes the probability distribution that we seek
to derive. What would happen to the statistical weighting if the reference class was broader or narrower than expected?
Did Weinberg’s assumption subtly impose constraints on the distribution of observer that were not physically justified?
If the reference class was indeterminate, then the statistical reasoning used to derive A may not be as robust as it initially

appeared.

The goal of this paper is to critically examine the assumptions of a case study where the Anthropic Principle was suc-
cessfully applied to develop a cosmological model. Weinberg’s prediction of the cosmological constant will be analysed
through the lens of Azhar’s framework, with particular attention to whether assumptions such as typicality and ob-
server selection introduce elements of arbitrariness. Section 2.1 will examine the measurement problem, focusing on the
assumption of equiprobability within the anthropic observational range. Section 2.2 will address the conditionalization
schema, which relies on the proportionality between the number of observers and the number of galaxies. Section 2.3
will investigate the implications of considering humanity as typical. After this analysis, Section 3 will propose an alter-
native approach that may provide a new foundation for future studies.

2. Critical examination of the framework

Weinberg’s approach to predicting the cosmological constant through anthropic reasoning represented a very influen-
tial inference under uncertainty in cosmology studies. His framework, grounded in the idea that our observed A is nei-
ther arbitrary nor unnatural but constrained by observer selection effects, provided a compelling alternative to fine-tun-
ing arguments. However, as with any theoretical model incorporating anthropic principles, its success depended not
only on its numerical predictions but also on the soundness of its methodological assumptions. Notably, Bousso and
collaborators (2007) later demonstrated, using a method that relied on less speculative assumptions, that Weinberg’s
prediction fell short three orders of magnitude. This deviation suggests that reconsidering the original hypotheses may

provide a more accurate framework.

A careful examination reveals that Weinberg’s approach, while pragmatic and successful, relied on simplifying assump-
tions that may have introduced an arbitrariness that affected its epistemic robustness. The upcoming sections will ana-
lyse Weinberg’s reasoning through the lens of the three major conceptual challenges identified by Azhar: the problems
of measurement, conditionalization, and typicality. These challenges do not merely expose technical difficulties but

rather fundamental issues regarding how probabilities were assigned, updated, and interpreted in a multiverse scenario.
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They call into question whether Weinberg’s predictions were the result of a genuine anthropic necessity or if they came
closer to an artifact of model-dependent choices.

2.1. CONFRONTING H1 & H3: 1SSUES ON THE MEASUREMENT

By employing a probability updating scheme grounded in the anthropic observational bias, Weinberg achieved a re-
markable approximation. The anthropic constraint offered an explanation on the scale of 200 if the whole sample space
of the vacuum energy density (pv)—from which A could be derived—was considered. Indeed, his remarkable success
clarified what was ‘observable’ versus what was ‘possible’. Yet, if the values of pv were uniquely evaluated within the an-
thropic observable range, then Weinberg’s accuracy remained in a much lower percentile. The success of his prediction

is moderate when it is referred only to what we could actually measure.

The Anthropic Principle was effectively used as a starting point to impose certain limits on the possible values of pv.
Nonetheless, once the principle was embraced, the distribution of the remaining values was considered equiprobable,
thus the idea of further observer selection effects was implicitly abandoned. With regards to this possibility, it is impor-
tant to acknowledge that models grounded in theoretical frameworks can only be accurately constructed in the absence
of inherent biases (think of the Malmquist bias in astronomy).! As it has been affirmed, cosmological theories can be
highly speculative, and they may risk overlooking unnoticed biases (Ellis, 2007) and this may be one example of it.

Before addressing the issue of assuming an equiprobable distribution of pv, it is important to note that Weinberg incor-
porated an additional stipulation: the range of anthropically allowed values of the vacuum energy density was so nar-
row, that all other fundamental constants of the universes could be considered as fixed. However, as demonstrated else-
where (Tegmark ez al., 2006), severe variations in these constants can result in universes that appear identical to our
own despite having different values of pv. As it was shown, assuming uniform priors for pv in predictive models to ob-
tain universes similar to ours did not necessarily correspond to uniform priors for derived expressions of pv with other
fundamental constants.> Also, universes like ours could be largely obtained with lower values of pv if other fundamen-
tal parameters were allowed to vary (even by several orders of magnitude), so a simpler model with fixed parameters and
uniform priors may tend to overestimate pv towards higher values. But even though Weinberg’s model may not fully
capture the complexity of the universe’s dynamics, particularly given the challenge of incorporating other fundamental
constants whose distributions are even less understood than that of p, it is worth acknowledging his audacity of devel-
oping a simplified model that brought the theoretical prediction closer to observation.

Weinberg co-formulated the probability distribution that a random observer in any subuniverse could measure val-
ues of pv in a given range (Martel ¢z al., 1998, p. 4, eq. 1). According to Bayesian statistics, P | (pv) corresponded to the
mean number of observers in universes with a specific pv divided by the total observations made in the full set of observ-

able universes, that is,

N(pv)xP(pv)
I, N(pv)xP(pv)opv

Pobs (P V) =

This effect occurs when observing cosmological entities (galaxies, quasars, stars, etc.) and an increase in the average luminosity with dis-
tance is detected. This simply occurs because fainter sources are no longer detected as distance increases.

i.e. pv/€'Q3, which relates the vacuum energy density with the matter per photon and the scalar fluctuation amplitude. If a predictive
model to obtain universes like ours is based on this expression, the value of pv loses power relative to other fundamental parameters with
selection effects against galaxy-forming dense halos. This could mean that other fundamental constants may have greater significance and
should not be dismissed too quickly.
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Since one did not know the distribution of observers in each universe with a specific pv, nor the distribution of pv itself,
eq. 1 seemed irresolvable. In order to find a solution, Weinberg stated that “the range of anthropically allowed values of
pv is so much smaller than the energy densities typical of elementary particle physics that, within this narrow range, we
can take the 4 priori probability distribution P(pv) to be constant” (Martel ez al., 1998, p. 5, eq. 2). As P(pv) was equal-
ized, the term could be eliminated from both the numerator and the denominator. At the same time, as N(pv) had
been previously related to galaxy-forming matter thanks to assumption H2 (see section 2.2 for further details), it could
then be expressed as a function of known physics equations that described how matter condensed to form galaxies, and
P ..(pv) could be finally calculated.

However, there is a problem with removing P(pv) from eq. 1 and leaving the weight of observing a certain pv to be ex-
clusively determined by N, the number of observers. This simplification, though effective as it obtained a successful pre-
diction, relied on an implicit assumption that was not entirely justified. By eliminating an initially unknown distribu-
tion of pv only by presuming it to be uniform, the model converted an epistemic limitation into a tractable predictive
structure. One could ask whether the method genuinely constrained pv or merely concealed the lack of prior knowledge
behind a post hoc statistical justification. Specifically, there appears to be a problematic shift where neutrality about a
distribution (ignorance) was misinterpreted as an argument for low probability (knowledge), an unjustified inference
that has been critiqued in other contexts (Benétreau-Dupin, 2015; Norton, 2010). This plausible fallacy will be further
discussed in Section 2.3.

The premise of equiprobability, as stated in H2, emerges as fundamentally problematic when scrutinized. First, from
a mathematical perspective, assuming a uniform distribution for pr may be misleading, as multiple studies suggest that
the underlying probability distribution is not flat at all (Garriga & Vilenkin, 2000). In the inflationary framework em-
ployed by Weinberg, the values of pv were contingent upon the scalar field potential, meaning that the natural variation
of pv across the multiverse followed a distribution that could deviate significantly from uniformity. Then, if the prob-
ability density of pv was inherently skewed, Weinberg’s assumption of equiprobability within the anthropic range was
not derived from fundamental physics but rather imposed for simplicity. Again, this technique proved to be useful, but
at the same time it also casts doubt on whether the predicted value of pv was explained by anthropic selection or if it
was merely an outcome of an arbitrary prior assumption.

Second, from a formal perspective, the appearance of uniformity in the probability of pv may be an artifact of scale-
dependent comparisons between the anthropic and non-anthropic domains (see fig. 1). When the full multiverse
is considered —including regions where pv is so large that no galaxies form— the anthropic range appears com-
pressed within this much broader distribution. This can create the illusion of constancy, much like the size dif-
ferences between microscopic and macroscopic living organisms would seem negligible when plotted against the
vast scale of galaxies.> However, once selection effects come into play and our attention is restricted only to the an-
thropically viable range, its probability density is no longer seen in the context of the full distribution. In this re-
stricted domain, significant variability may emerge, and the probability function may display extreme differences
that were previously masked by scale effects. Thus, Weinberg’s conjecture only holds if the entire range of possi-
ble values is considered in his probability assignments. But, if one removes the broader set and retains only the an-
thropic subset, it is no longer methodologically sound to assume that properties derived from the full range, such as
uniformity, still apply.

3 Consider a hypothetical plot displaying the sizes of various entities in the universe, ranging from subatomic particles to entire galaxies.
Within such a scale, the region representing living organisms would appear highly compressed. One might then claim that “all living crea-
tures are roughly the same size”, as their variations seem negligible compared to astronomical scales. If this observation were used to define
a universal measuring scale, and attention were later restricted to biological sizes using that same ruler, the result would be misleading: sub-

tle variations would be obscured, and extreme cases —such as microscopic life— might go entirely unnoticed.
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Figure 1

Hypothetical cumulative probability distribution of pv, showing an apparently constant range within observable limits
(pv, po, P) (left). The same observable range is zoomed in to show a variation of several orders of magnitude previously
unnoticed due to scale comparisons (vight)

Another key issue derived from the removal of P(pv) from eq. 1 is that it effectively became proportional to the num-
ber of observers in each universe. This introduced a subtle but crucial shift in how probabilities were assigned. Once ob-
server abundance is given dominant weight in the posterior, the predictive distribution becomes primarily sensitive to
multiplicity rather than to independently motivated variations in the prior occurrence probabilities. The methodologi-
cal question, therefore, concerns how strongly posterior predictions should depend on observer abundance when prior
structure remains weakly constrained.

This issue can be better understood by distinguishing between the two different components involved in anthropic
probabilistic reasoning: the prior occurrence probabilities of possible universes and the way observer-related informa-
tion is incorporated into predictive calculations. In a multiverse framework, one element of the prediction concerns
how frequently universes with particular values of pv are expected to occur according to the underlying physical theory.
A second element concerns how the presence and distribution of observers within those universes should influence the

probability of what is ultimately observed.

Depending on how these two components are combined, predictive weight may be driven primarily by the prior like-
lihood of different universes or, alternatively, by the relative abundance of observers associated with each cosmological
scenario. When observer abundance is given independent multiplicative weight, universes containing larger numbers
of observers contribute more strongly to the posterior prediction, whereas approaches that rely primarily on prior oc-
currence probabilities place greater emphasis on the physical distribution of cosmological parameters themselves. The
methodological question, therefore, is not whether observer information should be included —such conditioning is
unavoidable in anthropic reasoning, as it is inherently de se in character— but how strongly predictive outcomes should

depend on assumptions concerning the multiplicity of observers across possible universes.

In Weinberg’s formulation, once the prior distribution P(pv) is assumed to be approximately uniform within the an-
thropically allowed range, it effectively cancels from the predictive expression. Then, the resulting probability distribu-
tion becomes proportional to the expected number of observers associated with each value of pv,

P, (pv) e N(pv)
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Under these conditions, the posterior predictive distribution is driven primarily by observer abundance rather than
on independently motivated differences in the prior occurrence probabilities of the corresponding universes. Structur-
ally, this produces a weighting scheme closely related to those observer-count updating rules discussed in the literature
on self-locating beliefs (Bostrom, 2003), in which scenarios with a greater number of observers receive a proportionally
greater posterior weight. As a result, predictive outcomes become highly sensitive to assumptions concerning observer
multiplicity when prior world-occurrence probabilities remain weakly constrained. From a cosmological perspective,
this dependence raises the question of whether the apparent predictive success reflects genuine physical constraints on
pv or, instead, actually expresses modelling assumptions about how observer populations are distributed across possible

universes.

Weinberg’s formulation implies that, under the assumption of a uniform prior distribution over possible values of pv,
the posterior probability becomes proportional to the observer abundance. In this setting, we should expect to find our-
selves in universes where observers are more frequent. However, this proportionality depends crucially on the simplifi-
cation that prior occurrence probabilities do not differentially weight cosmological constant values. If the underlying
distribution of universes were non-uniform, retaining the factor P(pv) in eq. 1 would play a substantive role in shaping
the prediction. The appropriate treatment of this prior term remains a matter of ongoing debate, and arguments devel-
oped in related contexts (Bostrom, 2002b; Bradley, 2012) suggest that considering prior structure may strengthen the
robustness of anthropic predictions concerning the cosmological constant.

To illustrate the role of observer-weighting more clearly, consider an adaptation of Leslie’s emerald thought experiment
(Leslie, 1996, p. 20). Suppose that, at an carly stage in the experiment, three individuals are each given an emerald. Sev-
eral centuries later, in a second stage, five thousand individuals are each given an emerald. Imagine that you find your-
self holding an emerald but lack information about which stage of the experiment you belong to. If both stages are as-
sumed equally likely a priori, self-locating reasoning suggests that you should assign a higher probability to belonging to
the stage containing the larger number of participants, since there are more possible observer-locations compatible with

your current evidence.

Since there are vastly more participants in the second century, a rational observer should conclude that it is overwhelm-
ingly likely to belong to the later century. This probability is P, . = 5000/5003 = 0.9994, indicating that you are far
more likely to be in the era of five thousand emerald recipients simply because it contains more observers.

Importantly, this inference does not imply that observers determine the underlying structure of the experiment. Rather,
it reflects a probabilistic updating rule that conditions on indexical information —namely, the fact that one is an ob-
server participating in the experiment. The resulting posterior probability depends both on the prior likelihood of each
stage occurring and on the number of observer-locations associated with each stage.

This probabilistic reasoning reveals a structural parallel with Weinberg’s prediction for pv. As eq. 1 shows, once P(pv)
is treated as uniform, the posterior probability becomes proportional to the abundance of observers, so that self-loca-
tion is effectively modelled as sampling from the largest population of observers. In this simplified setting, multiplic-
ity alone drives the update. The analogy helps clarify this structural feature, but cosmological applications involve ad-
ditional physical considerations. Unlike the Emeralds thought experiment, which abstracts from the conditions under
which observers arise, cosmological modelling must also account for the underlying physical mechanisms that permit
observer emergence. In this sense, the analogy is instructive but incomplete, since the predictive weight assigned to ob-
server number ultimately depends on how those physical conditions are incorporated into the probabilistic framework.

To see this more clearly, suppose the thought experiment is modified: in addition to receiving an emerald, you also re-
ceive an undated astronomical report stating that there is a 50% chance that a catastrophic asteroid will strike Earth be-
fore that future distribution. If the asteroid hits, 90% of the future population will perish, and only five hundred survi-
vors will remain to receive the emeralds. If you trust this report, then the probability of belonging to the second century
must be revised downward to reflect that possibility. The probability of being in the second century should not be sim-
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ply proportional to the number of observers but should also incorporate the probability of the catastrophic event occur-
ring. So, the new calculation should be P,__ = (0.50x5000+0.50x500)/ (3+0.50x5000+0.50x500) = 0.9989.

late —

This simple example highlights the importance of relying on the frequency of world-observer pairs rather than uniquely
on observer-relative frequencies?. By assuming uniform priors, Weinberg’s approach becomes more dependent on ob-
servers multiplicity than on independently motivated variations in prior occurrence probabilities. Just as the asteroid
impact affects the number of emerald holders in the second century, cosmological factors should also influence the
probability of different universes existing —not just the number of observers within them. Thus, incorporating, and
maintaining, this perspective should provide more robustness to the results.

2.2. CONFRONTING H2: ISSUES ON CONDITIONALIZATION

A key aspect of Weinberg’s anthropic argument is the conditionalization scheme he employed to predict the observed
value of A. In this context, conditionalization refers to the process of weighting probabilities based on the presence of
observers, ensuring that only habitable universes contribute to the final probability distribution of the measured A.
Weinberg’s assumption H2 stated that the number of observers, N, was proportional to the amount of baryonic mat-
ter that ended up in galaxies. This means that universes containing more galaxies should host more observers and, there-
fore, should be assigned a greater probability to obtain the prediction of pv.

This assumption appears prima facie reasonable: the formation of gravitationally bound structures, such as galaxies, is a
necessary condition for life as we know it. However, a closer analysis reveals that this weighting scheme becomes problem-
atic because no threshold for the formation of galaxies was well-defined. If any arbitrarily small number of galaxies could be
considered sufficient for life, then Weinberg’s conditionalization process may no longer constrain pv in a meaningful way.

The lack of a well-defined threshold for the formation of galaxies weakens the fine-tuning argument by allowing it to
dissolve into a vague and imprecise selection effect, rather than a robust constraint on pv. In a stronger argument, the
observed value of pv should be explained as falling within a narrowly constrained range that is necessary for the exist-
ence of observers. However, if the anthropic selection criterion is too flexible —allowing for an arbitrarily small number
of galaxies to be considered viable for life— then the distinction between fine-tuned and non-fine-tuned universes be-
comes ambiguous. Instead of defining a clear boundary that separated universes where life could exist from those where
it could not, the selection effect may have been applied too broadly, accommodating an indefinite range of pv values
without offering a precise explanation for why we observe one particular value over another, other than being where the
majority of observers are. Under such conditions, the argument risks losing the predictive framework that dictates the
observed value of pv; instead, it becomes a post hoc rationalization that merely confirms that our universe must have a
habitable pv because we exist to observe it.

To maintain the strength of the argument, it should be crucial to establish well-defined limits on the conditions nec-
essary for observers to emerge. So, one of the major challenges in Weinberg’s approach should have been to specify a
minimum threshold for the formation of galaxies that would have meaningfully constrained pv. Consider the following
scenario: as pv increases, the universe expands more rapidly, reducing the time available for matter to collapse into gal-
axies. But at some critical value of pv, only one galaxy forms; at a slightly lower value, two galaxies form; at an even lower
value, three galaxies form, and so on. However, the number of observers does not necessarily scale linearly with these
numbers of galaxies. If an undetermined number of galaxies are required before the first observer appears, then those
universes on the higher end of the anthropic range may still be devoid of observers but still be factored into the calcula-
tions, potentially distorting the predicted distribution of pu.

4 Or, equivalently, assuming uniform prior probabilities over world occurrence, such that the world-weighting factor cancels out in the

probabilistic model and the posterior becomes effectively driven by observer abundance alone.
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This introduces a fundamental inconsistency in Weinberg’s conditionalization scheme: if some values of pv allowed the
formation of galaxies but still resulted in uninhabited universes, then the assumption that more galaxies necessarily led
to more observers becomes unreliable. In that case, the model would not account for scenarios where galaxies formed
yet no observers emerged despite the presence of large-scale structures. This issue may not be purely theoretical, because
when the predicted value using Weinberg’s model was compared with the measured value of A, a discrepancy of three
orders of magnitude was found (Bousso ¢z al., 2007). One possible explanation for this deviation may be the artificial
inflation of the predicted peak of pv towards higher values, as explained above.

Building on the previous explanation, the anthropic range of pv could be better defined by adopting a more sophisticated
model. A key enhancement could be the addition of thresholds for the emergence of life, as this process can be viewed as
inherently probabilistic (observers ultimately arise from abiotic processes, and the transition from inert matter to organic
molecules is highly stochastic in nature). An example that illustrates this point comes from RNA, a molecule thought to
play a crucial role in the origin of life due to its ability to store information and self-replication. RNA is a chain of nucleo-
tides that, given a specific sequence, can reproduce itself. Although the exact minimum length required for RNA to ex-
hibit self-replicating properties remains uncertain, current estimates place it between 40 and 100 nucleotides (Totani,
2020). Based on these estimates, the probability of forming a self-replicating RNA sequence through random combina-
tions can be calculated —and it is extraordinarily low. For instance, if we assumed a probability of such polymerization
event of 1 in 10* per billion years per star, then, considering that our universe contains roughly 10** stars, the expected

number of successful events that may eventually lead to the emergence of observers might be as low as one.

This calculation suggests that, in universes with fewer galaxies than our own, the expected number of observers may de-
crease far more sharply than a simple proportionality with baryonic collapse would imply. In Weinberg’s framework, the
number of observers is effectively treated as proportional to the fraction of matter that condenses into galaxies, so that

E[N(pv)] « F(pv)

where F(pv) denotes the fraction of matter forming gravitationally bound structures.

However, this assumption smooths over the stochastic structure of observer emergence. The transition from galaxy for-
mation to the appearance of intelligent observers involves highly contingent biochemical and astrophysical processes
that may introduce strong non-linearities into E[N(pv)]. If the probability of life emerging within a given galaxy is ex-
tremely small, then universes with modest galaxy formation could experience a disproportionately large decline in the

expected number of observers.

Under such conditions, the relationship between cosmological parameters and observer abundance would not be well
approximated by a linear scaling with galaxy mass. Instead, E[N(pv)] could exhibit threshold-like behaviour in expec-
tation, even without imposing a discrete cutoff. In that case, the predictive distribution for pv may differ significantly
from the one obtained under Weinberg’s proportionality assumption.

The methodological concern, therefore, is not the need for an explicit threshold excluding universes with N=0, but
whether the proxy used to estimate observer abundance captures the probabilistic structure of observer emergence with
sufficient fidelity. If the emergence of observers is governed by rare and highly stochastic processes, then modelling
E[N(pv)] as a smooth function of galaxy formation may artificially broaden the anthropic range and shift the predicted
peak of po.

This way, although the original model was functional to a certain extent, it should be reconsidered in favour of a more
complex one. As it has been described (Bousso ez al., 2007), a star-based metric —expressed by the total stellar en-
tropy— seems to be a more reliable predictor for the likelihood of observers than Weinberg’s matter-forming galaxies.
In addition, this approach may incorporate a more physically meaningful correlation between cosmic structure and the

emergence of complex life.
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2.3. CONFRONTING H4: ISSUES ON TYPICALITY

In cosmology, the typicality assumption plays a fundamental role in reasoning about observer-based probabilities. The
Mediocrity Principle (MP), widely used in scientific literature, declares that our position in the universe should be con-
sidered representative rather than exceptional (Vilenkin, 1995). However, in a multiverse framework, typicality is not
merely a philosophical stance, as it becomes a structural component of probabilistic inference.

Weinberg explicitly framed his anthropic reasoning in a way that preserved typicality once observer selection effects
were taken into account. As he wrote:

... the measured effective cosmological constant would be much smaller than the value expected
on dimensional grounds in elementary particle physics, not because there is any physical princi-
ple that makes it small in all subuniverses, but because it is only in the subuniverses where it is

sufficiently small that there would be anyone to measure it. (Weinberg, 1996, p. 3-4)

Immediately after, he reinforced the role of typical observers:

In previous work I calculated the anthropic upper bound on the cosmological constant, which
arises from the condition that pv should not be so large as to prevent the formation of gravita-
tional condensations on which life could evolve. This bound is naturally larger than the average
value of the cosmological constant that would be measured by typical observers, which obviously
gives a better estimate of what we might find in our subuniverse. (Weinberg, 1996, p. 4)

Weinberg’s prediction of A relied on the assumption that the number of observers scaled proportionally with the frac-
tion of baryonic matter that condensed into galaxies (H2). Once this proportionality was adopted, an additional as-
sumption was required in order to translate the abundance of observers into a probabilistic prediction. For this pur-
pose, assumption H4 postulated that we are typical observers within a reference class that contains all such observers. In
this way, the probability of observing a given value of pr becomes proportional to the total number of observers associ-
ated with that value.

This inferential step performs the precise function of specifying how self-locating uncertainty is resolved. Formally, it

amounts to adopting a distribution over all observer-instances, such that

P(pv|we observe) a P(pv)N(pv) eq.2

Typicality is therefore not merely a heuristic appeal to mediocrity, but a structural component of the probabilistic
model. Without this assumption, the multiplicative weighting by N(pv) would not follow. If typicality were rejected
or replaced by a non-uniform self-locating rule, the proportionality to N(pv) would not arise, and observer multiplicity
would lose its direct predictive role in the posterior distribution.

However, the justification of the relevant reference class remains non-trivial. As Hartle and Srednicki (2007) empha-
size, typicality should not be assumed by default but assigned only once a well-defined ensemble has been established. In
cosmology, we lack empirical access to other intelligent observers, and thus the extension of the reference class beyond
our own observational standpoint is necessarily theoretical. The MP licenses treating ourselves as typical within some

ensemble, but it does not distinctly define how that ensemble ought to be characterized.

The essential question is not whether anthropic conditionalization is valid —it is inescapable— but rather how to ad-
dress self-locating uncertainty within a de se framework. One common approach to resolving this issue involves consid-
ering ourselves as randomly selected from the entire collection of observer-instances, which means that universes with

a higher number of observers are given proportionally more significance. Under an alternative resolution, the relevant
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self-locating fact is not which observer-instance we are among many, but simply that we inhabit a universe capable of

supporting at least one observer. In that case, the predictive structure would instead resemble
P(pv |we observe) a P(pv)P(N(pr)=1),

so that abundance beyond the minimal condition of observability would not automatically increase posterior probabil-
ity. In the limiting case of extreme observer scarcity —where at most a single observer emerges in each viable universe—
sampling over observer-instances would become substantially insignificant, since there would be no multiplicity over

which probability weight could be distributed.

This reveals that Weinberg’s conclusion depends on a specific resolution of self-locating uncertainty. The predictive force
of N(pv) is conditional on adopting a uniform distribution over observer-instances. Alternative resolutions of de se un-
certainty —such as conditioning only on the existence of observers rather than on our random selection among them—
would not automatically generate proportional weighting by total observer number. Since anthropic reasoning itself does
not uniquely determine how self-locating probabilities should be assigned, the choice requires independent justification.

These concerns connect with broader debates on self-locating beliefs. For example, weighting by the total number of ob-
servers, as in the Self-Indicating Assumption (SIA), tends to favour scenarios with larger populations and such reasoning
may yield counterintuitive consequences when empirical constraints are weak (Bostrom, 2002a; Cirkovi¢, 2004). The so-
called Presumptuous Philosopher problem illustrates how probabilistic reasoning may grant overwhelming credence to
theories that posit vastly larger numbers of observers, even in the absence of additional empirical support.

More generally, as Benétreau-Dupin (2015) observes in his analysis of cosmic probabilistic puzzles, the combination
of neutrality assumptions —such as uniform priors— and appeals to typicality can yield surprisingly sharp predictions
from limited informational input. The concern is that strong predictive conclusions may emerge from assumptions that
were intended to express epistemic neutrality.

A further methodological refinement is suggested by Lacki (2021), who emphasizes that probabilistic outcomes asso-
ciated with observer multiplicity depend crucially on how finely physical theories are decomposed into distinct micro-
hypotheses. If observer-instances are treated as interchangeable without specifying the underlying physical microstates
that differentiate them, the move from physical theory to probabilistic weighting remains underdetermined. In that
case, multiplying by the total number of observers does not track a count of physically distinct realizations of the rel-
evant observational situation, but instead reflects a coarse-grained representation in which qualitatively identical ob-
server-instances are simply enumerated.

Similarly, Dorr & Arntzenius (2017) argue that the transition from qualitative priors over physical theories to self-lo-
cating beliefs requires substantive bridging principles that link physical hypotheses to indexical probability assignments.
This reinforces the point that anthropic prediction depends not only on cosmological assumptions but also on how
self-locating uncertainty is formally resolved.

In classical probability problems —such as drawing coloured balls from an urn— we reason as external agents with full
knowledge of the sample space. The elements are discrete, empirically identifiable, and countable. Cosmology, by con-
trast, provides no external vantage point from which the total number and distribution of observers can be indepen-
dently verified. While typicality arguments are highly effective in statistical mechanics, where macrostates are defined
over well-characterized ensembles (McCoy, 2018), the cosmological application relies on theoretical postulates about

observer abundance that remain empirically inaccessible.

Weinberg’s framework is internally coherent once these assumptions are granted. Yet its predictive success depends not
only on anthropic selection effects, but also on the adoption of a particular resolution of self-locating uncertainty and
a particular level of theoretical coarse-graining. Since alternative, equally coherent resolutions remain available, the ro-
bustness of the prediction for pv should be understood as conditional rather than unconditional.
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A central issue in Weinberg’s framework concerns how self-locating uncertainty enters into the probabilistic reasoning.
Once observer abundance is incorporated into the predictive expression, the resulting update depends on how indexical
information should affect posterior probabilities. This structural feature finds an analogue in the Sleeping Beauty prob-
lem (Elga, 2000), which examines how an agent should revise her credence in a hypothesis upon receiving purely self-lo-
cating information. In that thought experiment, the disagreement does not concern the underlying physical setup, but
the rule governing how multiplicity of observer-moments bears on rational belief revision. The debate is commonly di-

vided into two principal positions:

— Thirders, who argue that the probability of heads should be 1/3, on the grounds that it leads to a single awakening
(unlike tails, which results in two awakenings).

— Halfers, who maintain that the probability of heads remains 1/2, since the experiment does not change the initial
chances, and the number of awakenings is irrelevant to the credence.

The philosophical significance of this debate extends beyond the thought experiment itself and bears on broader ques-
tions about self-locating probability in cosmology. The contrast between thirder and halfer positions illustrates how
different resolutions of indexical uncertainty can yield different posterior weightings, even when the underlying physi-
cal hypotheses remain unchanged. In particular, thirders treat multiplicity of observer-moments as directly relevant to
posterior probability, whereas halfers maintain that purely indexical information does not automatically warrant such
proportional updating.

This structural contrast reflects the issue raised earlier. The role of multiple observers in probabilistic prediction de-
pends on how observer instances are individualized and weighted. If observers cannot be meaningfully distinguished
as distinct probabilistic units with respect to the data under consideration, their collective number may function as a
modelling parameter, but its epistemic strength should require further justification.

From an epistemic standpoint, an additional concern arises regarding how ignorance about the total number of observ-
ers is represented. In the absence of empirical access to the distribution of observers across possible universes, our back-
ground information B appears compatible with a wide range of possibilities, that is, from a universe containing a single
observer to one containing arbitrarily many. Formally, our state of knowledge in a background B does not privilege any
specific disjunction of the form

N, N,VN,,N,VN,VN,, ..

where N, denotes the hypothesis that exactly i observers exist. Mere ignorance about observer abundance does not, by
itself, determine a probability distribution over these alternatives.

Once the Principle of Mediocrity is introduced, however, observer multiplicity becomes epistemically relevant. The
probabilistic framework now includes weighting by observer count, thereby assigning greater posterior weight to hy-
potheses that contain larger numbers of observers. This shift does not follow from ignorance alone, but from the adop-
tion of a substantive principle connecting observer abundance to self-location probability.

Norton (2010) has argued, in a related context, that certain forms of probabilistic reasoning can generate strong infer-
ential shifts from evidentially neutral starting points. The present concern is not that Weinberg’s reasoning is formally
invalid, but that the transition from neutrality about observer number to multiplicity-sensitive updating requires an ad-
ditional justificatory step. In this respect, anthropic predictions depend crucially on how ignorance about observer dis-
tribution is formalized within the probabilistic model. Since alternative resolutions of self-locating uncertainty remain
available, the epistemic force of observer multiplicity should be understood as conditional on the adopted updating
principle rather than as a direct consequence of empirical data alone.
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3. Conclusions

This paper has presented a critical examination of the premises underlying Weinberg’s probabilistic prediction of the
observable cosmological constant. Within the framework of anthropic selection, Weinberg’s reasoning is internally
coherent and yielded an impressively accurate order-of-magnitude estimate when evaluated against the full theoreti-
cal range of possible values. His work remains a significant illustration of how selection effects may constrain otherwise
weakly constrained cosmological parameters.

The analysis developed has highlighted that the predictive force of Weinberg’s result depends not only on cosmologi-
cal modelling, but also on how self-locating uncertainty is resolved within the probabilistic framework. Once observer
abundance is incorporated into the predictive expression, additional epistemic commitments enter the model —specifi-

cally, principles governing how observer multiplicity bears on posterior probability assignments.

Therefore, the central issue is methodological. Certainly, anthropic conditionalization is unavoidable in any scenario
where our existence functions as evidence. However, the transition from qualitative physical assumptions to quanti-
tative beliefs about self-location requires transition principles that are not solely fixed by physical theory itself. In any
case, different internally consistent resolutions of indexical uncertainty remain available, which can lead to varying de-
grees of multiplicity sensitivity in the resulting probability distribution.

This dependence indicates that the robustness of anthropic predictions depends largely on how the lack of knowledge
about the observer distribution is formally represented and how observer instances are individualized within the model.
Thus, the introduction of the number of observers as a weighting factor reflects substantial assumptions about self-loca-

tion, rather than direct empirical constraints.

A more comprehensive treatment of these issues would therefore require further investigation into the principles link-
ing cosmological hypotheses to indexical probability assignments, as well as clearer articulation of the level of theoreti-
cal granularity at which observer multiplicity is evaluated. Such refinements would clarify the epistemic status of the as-
sumptions on which it depends.

In this sense, Weinberg’s prediction should be understood not as a definitive confirmation of anthropic selection, but
as a powerful illustration of how cosmological inference can hinge on subtle questions about self-locating probability.
Recognizing the conditional structure of these assumptions allows for a more cautious yet conceptually transparent as-
sessment of anthropic arguments in contemporary cosmology.
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RESUMEN: El hallazgo de que los estudios financiados por la industria farmacéutica suelen reportar con mayor fre-
cuencia resultados favorables al promotor ha llevado a proponer la existencia de un sesgo de financiacién que podria so-
breestimar los efectos de los medicamentos. Sin embargo, no se ha identificado un mecanismo claro ni hay evidencia sél-
ida de que la financiacién de la industria introduzca en los resultados un error sistemético favorable a sus intereses. Este
articulo revisa criticamente el concepto de sesgo de financiacién, argumentando que la influencia de la industria no debe
considerarse un sesgo especifico. Para ello, a partir de la definicién de sesgo adoptado por la metodologia Cochrane — el
patrdn oro en evaluacién de intervenciones en salud- analiza qué caracteristicas deberfa cumplir la influencia de la indus-
tria para poder mantener que produce sesgo en la investigacion clinica y, a través de una caso empirico, pone de mani-
fiesto cémo no puede asumirse acriticamente que los resultados de los estudios que financia y en los que tiene obvios
intereses comerciales obtienen resultados diferentes a los financiados por otras fuentes. Por ello, mantiene como con-
clusion la necesidad de abandonar la idea de sesgo de financiacién, evitando la estigmatizacion de la investigacién privada
por su origen, como si de un pecado original se tratara.

ABSTRACT: The observation that studies funded by the pharmaceutical industry tend to report results more fre-
quently favorable to the sponsor has led to the suggestion of a funding bias that could overestimate the effects of med-
ications. However, no clear mechanism has been identified, and there is a lack of compelling evidence that industry
funding introduces a systematic error in the results that favors its interests. This article provides a critical review of
the concept of funding bias, arguing that industry influence should not be regarded as a distinct form of bias. Draw-
ing on the definition of bias established by the Cochrane methodology —widely considered the gold standard in the
evaluation of health interventions— the analysis explores the characteristics that industry influence would need to
meet in order to be considered a source of bias in clinical research. Using an empirical case study, it is demonstrated
that one cannot uncritically assume that studies funded by the industry and aligned with its commercial interests pro-
duce different results than those funded by other sources. Consequently, the article asserts the need to abandon the
notion of funding bias and to avoid stigmatizing private rescarch based solely on its origin, as if it were a form of origi-
nal sin.
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Gako-hitzak LABURPENA: Farmazia-industriak finantzatutako azterketek babeslearen aldeko emaitzak eman ohi dituztela iku-

sita, iradoki da finantzakcta—alborapcn bat dagocla eta horrek scndagaicn efektuak neurriz kanpo balioestea ekar deza-
Alborapena keela. Hala eta guztiz, ez da mekanismo argirik identifikatu eta ez dago ebidentzia sendorik esateko ezen industriaren
Finantzaketa—alborapena finantzaketak beraren interesen aldeko errore sistematiko bat gehitzen duenik emaitzetan. Artikulu honek finantza-

keta-alborapen kontzeptua berrikusten du kritikoki, eta argudiatzen du industriaren eragina ez dela aparteko albora-
pen-modutzat hartu behar. Cochrane metodologiak ezarritako alborapenaren definizioa abiapuntutzat hartuta —as-
kok urre-patroitzat jotzen dute osasun-arloko esku-hartzeen ebaluazioan—, artikuluak aztertzen du zer ezaugarri izan
beharko lituzkeen industriaren eraginak ikerketa klinikoaren arloko alborapen-iturritzat jo dadin. Kasu enpiriko ba-
ten azterketatik abiatuta, artikuluak agerian uzten du ezin dela akritikoki ziurtzat jo industriak finantzatutako eta in-
dustriaren interes komertzialekin lerrokatutako ikerketek emaitza desberdinak ematen dituztela beste iturri batzuek
finantzatutako ikerketekin alderatuta. Beraz, artikuluak aldezten du finantzaketa-alborapenaren ideia alde batera utzi
behar dela, eta saihestu egin behar dela ikerketa pribatua bere jatorriagatik estigmatizatzea, jatorrizko bekatu moduko
bat balitz bezala.

Farmazia-industria
Cochrane Lankidetza
Ikerketa klinikoa

1. Introduccion

En una revisién sistemdtica Cochrane de 2012, Lundh y colaboradores hallaron que la investigacion clinica financiada
por la industria farmacéutica estaba asociada a una mayor probabilidad de resultados favorables a sus productos, en
comparacién con los estudios que tenfan otras fuentes de financiacién (Lundh ez 4/, 2012). El metandlisis confirmaba
lo que diferentes revisiones previas ya sefialaban, esta vez con la robustez de la metodologia Cochrane. Cinco anos des-
pués, una actualizacién de los mismos autores corroboré el resultado (Lundh ez 4/, 2017) lo que confirmé su propuesta
de considerar la financiacién por la industria como un nuevo tipo de sesgo especifico, ¢/ sesgo de financiacién (Lundh
et al., 2017, p. 20). En realidad, para una parte de la comunidad médica el resultado no representaba ninguna sorpresa,
simplemente aportaba la evidencia definitiva sobre un hecho que daba por supuesto: la industria farmacéutica influye
sobre la investigacion clinica para obtener resultados de acuerdo a sus intereses comerciales. El efecto que provocaria la
financiacion de la industria sobre la generacién de conocimiento cientifico ha sido calificado por numerosos filésofos y
soci6logos de la ciencia como sesgo de financiacion! (entre otros, Holman & Elliot, 2018; Reutlinger, 2020; Solomon,
2020; Leefmann, 2021; Sismondo, 2021).

El trabajo que se presenta revisa criticamente la existencia de este presunto sesgo de financiacién y mantiene que la in-
fluencia de la industria en la investigacién clinica no puede ser considerada como un sesgo especifico conforme a los
criterios usados en investigacion clinica. Para ello, en la seccion siguiente se examina el llamado de sesgo de financia-
cidn, revisando la evidencia existente sobre la influencia de la industria en la investigacion biomédica, los supuestos
mecanismos a través de los cuales se ejerceria y las acciones propuestas para contrarrestarlo. En la tercera seccién se
presenta la metodologia de la Colaboracion Cochrane, considerada de facto el patrdn oro en la evaluacion de la evi-
dencia biomédica. Contra la recepcion entusiasta de este supuesto sesgo de financiacion en la filosofia y sociologia de
la investigacién biomédica, en el cuarto apartado se defiende que el concepto de sesgo, tal y como se entiende en in-
vestigacion clinica, no puede utilizarse para caracterizar los efectos de esta influencia. Finalmente, en las conclusiones
se propone abandonar el concepto de sesgo de financiacién como algo diferenciado y especifico de la investigacién
patrocinada por la industria farmacéutica y profundizar en cémo actda caso por caso la influencia de la financiacién

privada.

El sesgo de financiacion recibe en la literatura en inglés diferentes nombres: funding bias, sponsorship bias ¢ industry bias.
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2. Elsesgo de financiacion

Ya a principios del siglo xx, Torald Sollmann senalaba el problema que podia originar la cada vez mayor presencia de
la industria farmacéutica en la investigacién médica. Miembro del Council on Pharmacy and Chemistry of the Ame-
rican Medical Association (antecedente de la FDA), Sollmann advertia de los efectos que podia conllevar la opacidad
y el secreto en el desarrollo y evaluacion de fédrmacos y la publicacién de resultados, y senalaba la poca calidad y el se-
cretismo como las mayores amenazas a la credibilidad de los informes enviados al Council (Sollmann, 1917). Sin em-
bargo, la investigacién empirica sobre los efectos provocados por el patrocinio de la investigacién por la industria
farmacéutica no empezé hasta tiempo después, cuando Elina Hemminki (1980) analizé por primera vez el sesgo de
informacién (reporting bias) en los documentos regulatorios, evaludndolos comparativamente con el contenido de
los informes. A partir del estudio de 566 solicitudes de autorizacién de firmacos psicotrépicos en Finlandia y Sue-
cia en los anos 1965, 1970, 1974 y 1975, la autora observé que la mayoria de los ensayos clinicos que incluian no es-
taban controlados y eran de mala calidad, que muchos no habian sido publicados previamente por lo que su disefio y
resultados no estaban a disposicion de la comunidad médica, y que la informacién que contenian era, a menudo, de-
ficiente. El origen del problema se hallaria en aquellos estudios que se llevan a cabo por motivos diferentes a los del
avance del conocimiento (por ejemplo, para obtener licencia de comercializacidn, ganancias econdmicas, en benefi-
cio de la propia carrera profesional, etc.), hecho que provocaria que tuvieran una mayor probabilidad de aparicién de
sesgos (Jefferson, 2020).

Hay considerable evidencia sobre la existencia de asociacion entre financiacién de la industria farmacéutica y notifi-
cacién de resultados favorables al promotor en diferentes tipos de estudios clinicos (por ejemplo, y entre otros, Bekel-
man ez al., 2003; Lexchin ez al., 2003; Schott ez al., 2010; Flacco ez al., 2015). Esta asociacién, y de forma general el he-
cho de que la financiacién de los estudios por la industria pueda influir en los resultados de investigacién, ha generado
preocupacién en la comunidad médica (Gazendam et 4., 2022), incluso ha sido calificada como la mayor amenaza a la
objetividad de la investigacién biomédica (Solomon, 2020). Sin duda, la evidencia mas robusta de la asociacién entre fi-
nanciacién de la industria y resultados es la proporcionada por Lundh y colaboradores (2012; 2017) en una revision sis-
temdtica siguiendo la metodologia Cochrane. El objetivo de la revisién era doble: en primer lugar, evaluar si existia aso-
ciacion entre el patrocinio de la industria farmacéutica y resultados favorables al patrocinador; en segundo lugar, si los
estudios sobre firmacos y dispositivos patrocinados por la industria tenfan un riesgo de sesgo diferente que los estudios
que tenfan otras fuentes de patrocinio. Para ello, se seleccionaron revisiones publicadas que comparaban estudios patro-
cinados por la industria con estudios que tenian otras fuentes de financiacién y revisiones que comparaban estudios de
productos de fabricantes competidores. Sus resultados son ampliamente conocidos: los estudios patrocinados por la in-
dustria conseguian resultados favorables con mayor frecuencia que los estudios no patrocinados por la industria®. En
cambio, no se encontraron diferencias en el riesgo de sesgo segtin patrocinador, excepto en el proceso de cegado, donde
los estudios de la industria presentaban menor riesgo. A partir de los resultados, los autores sugerian la existencia de un
sesgo especifico provocado por la financiacién de la industria farmacéutica que no podria explicarse mediante las eva-
luaciones estandar. Dado que los resultados mas favorables estarian mediados por factores distintos de los documenta-
dos en la metodologia Cochrane nos hallarfamos ante un tipo nuevo de sesgo, con sus mecanismos particulares. Como
la metodologia de los metanalisis Cochrane se considera la mas robusta para revisiones de la evidencia, estos resultados
se han considerado a menudo como confirmacién definitiva de la existencia de un sesgo de financiacion (funding bias o
sponsorship bias). De hecho, los autores proponian en las conclusiones que el patrocinio de la industria deberfa conside-

2 Enlos resultados los autores sefialan que en comparacion con los estudios no patrocinados por la industria, los estudios patrocinados tuvie-

ron con mayor frecuencia resultados favorables de eficacia [con un cociente de riesgo (RR) de 1,27 (IC del 95%: 1,17 a 1,37) (25 articulos)
(evidencia de calidad moderada)]; resultados similares de efectos secundarios, [RR: 1,37 (IC del 95%: 0,64 a 2,93) (cuatro articulos) (evi-
dencia de muy baja calidad)] y presentaron mds frecuentemente conclusiones favorables, [RR: 1,34 (IC del 95%: 1,19 a 1,51) (29 articulos)
(evidencia de baja calidad)] (Lundh, 2017).
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rarse como inductor de sesgo especifico, el sesgo de financiaciéon (Lundh ez 4/, 2017, p. 20). Otros autores también pro-
ponen que se incorpore en el Cochrane Risk of Bias Tool (Bero, 2013).

Una vez probada la existencia de sesgo, los esfuerzos se han dirigido a la identificacién y caracterizacién de los mecanis-
mos a través de los cuales alterarfan los resultados. Hoy por hoy, son dos los enfoques principales para identificarlos. En
primer lugar, estin los que adoptan una concepcidn atomista®, aquellos para quienes el sesgo de financiacién se produ-
cirfa a través de mecanismos particulares que aparecerdn puntualmente en algunos estudios. Por ejemplo, a través de la
eleccién de comparadores y dosis (Rochon ez al., 1994; Safer, 2002; Sinyor ez al., 2012; Gotzsche, 2013), la forma de ad-
ministracién de los firmacos (Johansen & Gotzsche, 1999), la eleccién de variables (Djulbegovic ez al., 2013), la codifi-
cacién y andlisis de los datos (Juni & Dieppe, 2002; Geotzsche, 2013) o la notificacion selectiva de resultados y el sesgo de
publicacién (Vedula ez 4/, 2009). Es decir, los intereses del patrocinador, como causa préxima, podrian llevar en algunas
ocasiones, a través de distintos mecanismos, a la desviacion sistemética del resultado de los ensayos. Una segunda concep-
cién, que podriamos calificar de holista, es la que ha defendido el sociélogo Sergio Sismondo (2018, 2021), uno de los au-
tores de la revision Cochrane que propone introducir el sesgo de financiacién como un tipo de sesgo especifico (Lundh
et al., 2017, p. 20). La perspectiva holista mantiene que los efectos de la financiacion de la industria se deberfan a la suma
de multiples acciones que tendrian como resultado una influencia indeterminada, siempre favorable a los intereses de
la industria pero dificil de identificar y cuantificar. En el caso de Sismondo, su tesis central es que la industria utiliza re-
des de gestion de la investigacién, publicacién y difusion de conocimiento que estarian ocultas a la comunidad cientifica,
asf como a reguladores y decisores, consiguiendo que el conocimiento resultante tenga la apariencia de «neutral» (Sis-
mondo, 2018, p. 178). Las empresas subcontratadas para realizar los ensayos (CROs, en su acrénimo inglés) y realizar su
andlisis y difusién organizardn el proceso en funcién de los intereses de su cliente, de modo indetectable para los andlisis
atomistas de los sesgos, pues la manipulacidn se realizaria cumpliendo con sus directrices metodoldgicas (aleatorizar, ce-
gar, etc.). Ferndndez-Pinto (2023) mantiene por su parte que la influencia de la industria se ¢jercerfa a través de lo que ca-
lifica como sesgos implicitos: a través de multiples canales el patrocinador crearfa una predisposicion inconsciente en los in-

vestigadores a tomar las decisiones que mds le convengan a la industria a lo largo del proceso de investigacion.

Se han propuesto diferentes estrategias para evitar o corregir los sesgos que la financiacién privada produce sobre los re-
sultados de investigacién. Un primer grupo de medidas pivota sobre la transparencia, y se fueron generalizando en los
2000. En primer lugar, exigir a los autores de un manuscrito que revelen sus potenciales conflictos de intereses, enume-
rando los patrocinadores del estudio para alertar a evaluadores y lectores sobre sus posibles sesgos. En segundo lugar, la
obligacién de incluir cualquier ensayo clinico que se vaya a realizar en un registro publicamente accesible, gestionado por
los reguladores, al que se deben afadir posteriormente los resultados obtenidos, para evitar asi manipulaciones ad hoc
(Laine ez al., 2007; Tsé & Zarin, 2009). Por tltimo, la estandarizacién del propio proceso: las gufas CONSORT para la
comunicacién de ensayos clinicos (publicada originalmente en 1996 (Begg ez al., 1996) con diversas actualizaciones pos-
teriores) y STROBE para los estudios observacionales (publicada originalmente en 2007 (Vandenbroucke ez al., 2007)
pretenden unificar la informacién que debe comunicarse en la publicacién de resultados, facilitando asi la identificacion
de posibles sesgos por parte de evaluadores y lectores. No obstante, y a pesar de que la investigacién patrocinada por la in-
dustria suele cumplir con todas estas politicas igual o mejor que la investigacién pagada con fondos publicos (Goldacre
et al., 2018, en Europa; De Vito et al., 2020 y Piller, 2020 en Estados Unidos), la asociacién entre financiacién privada y
resultados sigue presente. Esto ha sido interpretado de distinto modo segtin la concepcién del sesgo de financiacién. Para
los atomistas, es un recordatorio de que no toda investigacion con patrocinio privado estard sesgada (Resnik & Elliot,
2013). Para los partidarios de la concepcidn holista, esto probaria la impotencia de todas estas politicas para corregir el
sesgo, proponiendo distintas alternativas que intervienen, en orden creciente, sobre la investigacion privada.

En el articulo se utilizan los términos «atomista» y «holista» exclusivamente para diferenciar dos estrategias que intentan explicar un
mismo fendmeno: concretamente, la influencia de la industria farmacéutica en los resultados de investigacion de los estudios clinicos que
patrocina. Queda mis all4 del objetivo de este trabajo indagar sobre actividades como la influencia sobre reguladores, etc., que, aunque sin

duda muy interesantes, requieren de otro tipo de aproximacién. Agradecemos a uno de los revisores la necesidad de esta aclaracién.
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Asi, hay quien sugiere intervenir sobre los resultados y corregirlos para eliminar el sesgo. Miriam Solomon (2020) ha
propuesto aplicar una correccidn cualitativa y una cuantitativa a todos los estudios financiados por la industria. La pri-
mera supondria diferenciar dos escalones en la cima de la pirdmide de la evidencia: en el primero estarian los Ensa-
yos Clinicos Aleatorizados (ECA, de ahora en adelante) con patrocinio publico, en el segundo los ECA con patroci-
nio privado. La segunda se aplicaria solo al resultado de estos tltimos y supondria un factor de correccién, ponderando
el efecto del tratamiento por la sobre-estimacién que se observa en promedio en los ECA patrocinados.* También hay
quien propone intervenir sobre los propios procesos de investigacién. Fernandez-Pinto (2023) sugiere aplicar técnicas
de correccién de los sesgos implicitos, entrenando a los investigadores para detectarlos y eliminarlos. Finalmente, estin
quienes desconfian de reformas parciales como las dos propuestas anteriores, y proponen eliminar completamente la fi-
nanciacién de la industria en la investigacion clinica y que se lleve a cabo tnicamente a través de organizaciones inde-
pendientes, normalmente gubernamentales, que puedan financiarse mediante un impuesto a las industrias interesadas
en el desarrollo de formacos (Krimsky, 2003; Angell, 2005; Sismondo, 2008; Gotzsche, 2013).

Para poder evaluar estas propuestas, debemos reconsiderar la justificacién de la concepcién atomista de los sesgos que
sus criticos holistas pretenden superar. Para ello, examinaremos ahora la formulacién canénica de los sesgos en investi-
gacion clinica que debemos a la Colaboracién Cochrane. Después, discutiremos si de acuerdo con el patrén oro en in-
vestigacion clinica es posible hablar de un sesgo de financiacién utilizando un caso real.

3. Elenfoque Cochrane sobre los sesgos en la investigacion clinica

Desde hace ya tres décadas, la Colaboracién Cochrane pone a disposicion del publico sintesis de la mejor evidencia dis-
ponible sobre tratamientos médicos, mediante revisiones sistemdticas de los ensayos clinicos aleatorizados (ECA) que
evaltan su seguridad y eficacia (Cumpston ez al., 2024). El objetivo de la Cochrane es producir informacién médica
fiable, libre de conflictos de intereses, sobre la que sea posible desarrollar gufas de préctica clinica y politicas sanitarias
(Bero et al., 2018). La Colaboracién Cochrane se ha convertido asi en la principal fuente internacional de revisiones sis-
temiticas (Flemyng et al., 2023), gracias a una metodologfa rigurosa y estandarizada descrita en el Cochrane Handbook
for Systematic Reviews of Interventions (Higgins et al., 2024). La fiabilidad de una revisién sistematica depende principal-
mente del control sobre los sesgos que pudieran contener los ensayos. Los sesgos, para la Cochrane, son interferencias
en el experimento que producen diferencias sistemdticas entre sus resultados y los verdaderos efectos del tratamiento
(Lundh & Gotzsche, 2008). Por este motivo, la Cochrane ha desarrollado una herramienta especifica para evaluar el
riesgo de sesgo en los ECA denominada Cochrane Risk of Bias (de ahora en adelante, RoB), a través de la cual se ha siste-
matizado el propio concepto de sesgo en la investigaciéon biomédica.

En la RoB de la Cochrane el sesgo se define como «un error sistematico, o desviacién de la verdad, en los resultados»
(Boutron et al., 2024)%. Un error sistemético es aquel que provocarfa que multiples repeticiones de un mismo estudio
dieran, por término medio, una respuesta equivocada. Para que una caracteristica determinada pueda ser considerada
como generadora de sesgo deben cumplirse dos condiciones: en primer lugar, debe identificarse y describirse el meca-
nismo a través del cual origina esa «desviacién sistemdtica»; en segundo lugar, debe probarse empiricamente su efecto.

Solo asi es posible asegurar que el error no puede tener otro tipo de explicaciones (Boutron ez al., 2024). Asi, un pro-

Solomon (2020, p. 448) describe la aplicacién prictica de esta correccién cuantitativa a partir de un ejemplo con un hipotético ECA sobre
un nuevo farmaco patrocinado por la industria que obtiene un resultado segtin el cual disminuye el dolor de forma 3 veces mds probable
que el placebo. Suponiendo que la medida de OR mas reciente para el sesgo de la industria es la de Lundh (2017) de 2,05. Entonces, los re-
sultados ajustados para el firmaco de la industria serfan 3 x 1/2,05 = 1,46.

Omitiremos la discusién de conceptos alternativos de sesgo en la investigacién biomédica de uso comun en filosoffa, pues estos conceptos
no han tenido apenas influencia en la definicion y debate del sesgo de financiacién —aunque algunos de ellos reaparecerdn més adelante en

la discusion.
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ceso bien conocido donde existe riesgo de sesgo es en la seleccion y asignacion de los pacientes a los grupos del estudio.
La asignacién puede realizarse de forma aleatoria, donde es el azar el que determina el grupo de tratamiento, o bien de
forma no-aleatoria, donde es el investigador quien asigna segiin su criterio el paciente a un grupo u otro. Es sabido que
en el modelo no-aleatorio existe el riesgo de que se produzca el llamado sesgo de seleccién provocando una distorsion de
los resultados: en lugar de medir el efecto del tratamiento sobre el paciente medio, se mediria sobre el tipo de paciente
seleccionado por el investigador conforme a sus preferencias. El mecanismo que generaria este error sistemdtico es la
decision del investigador, que suele efectuar el reclutamiento y asignacion de los pacientes en funcién de la presencia
o ausencia de determinadas caracteristicas. Realizada adecuadamente, la aleatorizacién impide que las preferencias del
investigador afecten al proceso de medida y permiten, mediante el andlisis de la varianza, estimar sus efectos (Higgins
et al., 2024). No obstante, como se ha sefialado, no basta con identificar y describir el mecanismo por el que se origina el
sesgo: es preciso probar empiricamente que su presencia provoca un error sistemético en los resultados. En el caso de la
asignacion de los pacientes, hay evidencia sélida de que los resultados de los estudios no aleatorizados pueden sobresti-
mar de forma espuria los beneficios del tratamiento, dando lugar a conclusiones enganiosas. Asi ocurrié por ejemplo en
el caso de los efectos de la terapia anticoagulante en el infarto agudo de miocardio (Chalmers ez 4/, 1977), el de la tera-
pia hormonal sustitutiva y el riesgo de enfermedad coronaria (Hulley ez 4/, 1998), el del impacto en la mortalidad co-
ronaria del betacaroteno y el alfa tocoferol (The Alpha Tocopherol Beta Carotene Cancer Prevention Study Group,
1994; Yusuf ez al., 2000) o en la relacién entre la fibra dietética y el cdncer de colon (Schatzkin e 4/., 2000). En todos
ellos, los resultados obtenidos fueron superiores cuando los pacientes se asignaron de forma no-aleatoria.

Ademais de probar empiricamente que se alteran los resultados, ante una posible sospecha de elemento generador de
sesgo la Cochrane requiere también que se descarten posibles explicaciones alternativas. Ejemplos bien conocidos son la
asociacion entre el tamano de la muestra y las estimaciones del efecto del tratamiento, cuando se observan efectos mayo-
res en ensayos con muestras mds pequefas (Dechartres ef 4., 2013), y la asociacién entre ensayos realizados en un solo
centro y efectos mayores que en los ensayos multicéntricos, incluso después de controlar el tamano de la muestra (De-
chartres e al., 2011). En ambos casos la asociacién podria deberse al sesgo de publicacién, ya que los estudios con ma-
yores efectos quizd tengan mds probabilidades de publicarse. Sin embargo, pueden existir explicaciones alternativas: los
participantes en ensayos mds pequefios o en un solo centro pueden ser mas homogéneos, generando efectos mayores.
Por tanto, para la Cochrane en estos casos no se puede hablar de sesgo con certeza (Boutron ez al., 2024). Este es un as-
pecto esencial de la herramienta RoB: no es automatica, el autor de cada revisién debe emitir un juicio sobre si es pro-
bable que la forma en que se ha llevado a cabo el ensayo ha provocado riesgo de sesgo. Por ello, la RoB establece que el
fundamento de las evaluaciones de riesgo de sesgo debe hacerse explicito, registrando junto al juicio los aspectos meto-
doldgicos en los que se basa. De esta forma se proporciona una mayor transparencia, permitiendo a los lectores decidir si

estdn de acuerdo con los juicios realizados (Higgins ez al., 2011).

La RoB esta organizada en categorias llamados dominios que cubren todos los tipos de sesgo que actualmente se consi-
dera pueden afectar a los resultados de los ECAs. Estos dominios son: sesgo derivado del proceso de aleatorizacion; sesgo
debido a desviaciones de las intervenciones previstas; sesgo debido a la falta de datos sobre el resultado; sesgo en la medi-
cion del resultado; y sesgo en la seleccion del resultado comunicado, reservandose un sexto dominio para «otros sesgos».
En la evaluacién del riesgo de sesgo es obligatorio que el autor considere todos los dominios, y que no afiada ningtin otro.
Para cada dominio, la herramienta comprende una serie de preguntas de sesializacion que proporcionan un enfoque es-
tructurado que permite obtener la informacion relevante para la evaluacion. Las preguntas pretenden ser razonablemente
objetivas, aunque la misma herramienta admite que algunas pueden requerir cierto grado de juicio. Ademas, cada domi-
nio comprende también un juicio sobre el riesgo de sesgo para el ambito, facilitado por un algoritmo que relaciona las res-
puestas a las preguntas de sefializacion con un juicio propuesto; cuadros de texto libre para justificar las respuestas a las
preguntas de sefalizacién y los juicios sobre el riesgo de sesgo; y una opcidn para predecir (y explicar) la direccidn pro-
bable del sesgo (Sterne ez al., 2019). En la aplicacién préctica de la herramienta, cada estudio debe ser evaluado de forma
independiente por lo menos por dos revisores diferentes, que luego deben ponerse de acuerdo en el juicio, y el proceso

de evaluacion del riesgo de sesgo debe ser transparente, de forma que los lectores deben ser capaces de discernir por qué
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un resultado concreto se calificé de bajo riesgo de sesgo y por qué otro se calificé de alto riesgo de sesgo (Boutron ez 4l.,
2024). Ademas del riesgo de sesgo de cada estudio, los autores de las revisiones deben valorar cémo afectan los sesgos de

los estudios a los resultados del metanilisis, de forma que sea posible determinar la solidez de las conclusiones.

Cualquier revisién sistemdtica de la Cochrane permite visualizar como se lleva a cabo el anilisis del riesgo de sesgo. Es
posible tomar como ejemplo la que evalud el efecto de las estatinas en la prevencién primaria de la enfermedad cardio-
vascular (Taylor ez 4., 2013). Una vez definidos los criterios de inclusidn para los estudios y seleccionados aquellos que
los cumplian, los autores realizaron la evaluacion del riesgo de sesgo de cada uno a través de la RoB. Asi, para el ECA que
evaluaba los efectos de la atorvastatina (Bone ez 4., 2007), el andlisis de riesgo de sesgo en el dominio «generacién alea-
toria de la secuencia» fue ajuicio de los autores «bajo», justificindolo en que se habia usado un «cédigo pseudoaleato-
rio generado por ordenadors. En el «reporte selectivo» (dominio) también fue «bajo» (juicio de los autores) porque
«todos los resultados se habfan comunicado» (justificacién del juicio). En cambio, en el dominio del «cegamiento» el
riesgo era «poco claro» (juicio de los autores) porque «si bien se afirma que es doble ciego solo se informa de que los
pacientes desconocen el tratamiento que se les ha asignado» (justificacién del juicio).

Asi pues, para la Cochrane, afirmar que una caracteristica determinada puede generar sesgo requiere tres elementos fun-
damentales: identificar el mecanismo exclusivo por el que se introduciria, descartar otros posibles mecanismos y probar
empiricamente de que ese mecanismo provoca un error sistematico. Examinamos a continuacién el origen del concepto
de «sesgo de financiacién», la evidencia que lo sustenta y los mecanismos propuestos, para analizar después critica-

mente su existencia desde la perspectiva de la metodologia Cochrane.

4. sHay realmente un sesgo de financiacion?

Teniendo en cuenta la definicién de sesgo en investigacién clinica, volvamos ahora sobre el concepto de sesgo de finan-
ciacién. Pese a la contundencia de sus partidarios, el concepto no cuenta con una definicién de consenso y ninguna de
las propuestas que examindbamos al final de la seccién segunda cuenta con apoyo mayoritario en la comunidad biomé-
dica. A pesar de que la influencia de la financiacién de la industria en la investigacién clinica estd ampliamente recono-

cida, lo que estd en debate es que su efecto deba considerarse como un sesgo particular (Sterne, 2013; Binks, 2014; de
Melo-Martin, 2019).

Hay, como se ha expuesto, evidencia clara y robusta sobre la asociacién entre financiacién por parte de la industria y ma-
yor frecuencia de resultados favorables en la investigacion clinica. Pero tanto la identificacion del mecanismo a través
del cual se introduce el error como la comprobacién empirica que es ese mecanismo y no cualquier otro el que da lugar a
resultados sistemdticamente diferentes estd en debate. En primer lugar, los mecanismos que puntualmente pueden gene-
rar un sesgo a favor de la industria como los ya mencionados —seleccién de comparadores, etc.— son, de por si, decisio-
nes metodolégicamente legitimas: el promotor de un estudio, siempre que cumpla las normas éticas de la investigaciéon
con humanos y la regulacién que aplique en cada caso, puede elegir los comparadores y las variables que a su juicio cap-
ten mejor los efectos que desea medir, y hacerlo en uno u otro periodo de tiempo. De por si, ninguna de estas decisiones
provoca una desviacion sistematica de la verdad al evaluar el efecto de un tratamiento. Puede que la informacién que ge-
nere el ECA no sea la mds relevante para el médico que prescribird el tratamiento o el seguro que lo financiard. Pero eso
no quiere decir que el experimento esté sesgado (que ofrezca un resultado erréneo), simplemente obedece a otros intere-
ses. Dada la calidad metodoldgica de los ECA patrocinados por la industria, si ese mismo experimento, con idénticas ca-
racteristicas, se realizase con fondos publicos, sus resultados serfan probablemente idénticos. Mds adelante se presentard
evidencia de ello.

Por otro lado, los partidarios de la existencia del sesgo de financiacion suelen atribuirle a la industria cierta omnipoten-
cia para imponer sus intereses en el disefio y ejecucién de ECA regulatorios. El promotor de un ensayo seleccionaria li-
bremente y sin ningtin tipo de limitacion las caracteristicas del estudio que va a llevar a cabo para conseguir unos resul-
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tados que sobreestimen el efecto del fairmaco. Sin embargo, no es asi como se realizan los ensayos clinicos. Cualquier
compaiia que desee poner uno en marcha debe solicitar autorizacién previa a la Agencia reguladora del territorio donde
lo realiza (la FDA en EEUU, la EMA en Europa). Es la Agencia quien, a partir del examen de la informacién requerida,
de acuerdo con la normativa y a través de un proceso formal predefinido, decide que la realizacion del ensayo clinico «es
aceptable», «es aceptable [...] pero sometida al cumplimiento de condiciones especificas que se detallardn en la con-
clusién» o bien «no es aceptable»¢. La normativa establece no solo el proceso a seguir para obtener la autorizacién de
realizar el ensayo, sino también cémo debe llevarse a cabo, como debe monitorizarse, qué tipo de informacién debe fa-
cilitarse, como se realiza el seguimiento y comunicacién de efectos adversos, etc... Ademds, la informacién clinicamente
relevante debe ser revisada y aprobada por un Comité Etico, un érgano independiente a la Agencia, de composicién
multidisciplinar, cuya finalidad es velar por la proteccién de los derechos, seguridad y bienestar de las personas que par-
ticipan en la investigacion biomédica, ofreciendo garantia publica de ello. Por lo tanto, la industria no decide en ningan
caso unilateralmente las caracteristicas de los ensayos que desea llevar a cabo, sino que debe acordarlas con el regulador
—y, por més que se hable de su captura, la evidencia al respecto es controvertida (Carpenter & Moss, 2013).

Partidarios de una concepcién holista del sesgo, como Sismondo, podrian replicar que la verdadera manipulacién se
produce a espaldas del regulador, una vez que la industria despliega su bateria de companias auxiliares para realizar, ana-
lizar y difundir la investigacion, donde puede imponer sus intereses sin cortapisas. Sin embargo, todas estas compafiias
auxiliares no estdn ocultas al regulador, operando en tierra de nadie. Las CROs son entidades perfectamente reguladas’
y cada vez es mds frecuente su participacién en proyectos de investigacién financiados ptblicamente. En realidad, la pre-
sencia de las CROs esta més relacionada con la magnitud del proyecto que con la fuente de financiacién. Seria posible
citar numerosos casos en los que investigacion financiada publicamente utiliza los servicios de una CRO, pero sirvan
dos como ¢jemplo: en Estados Unidos, el estudio del National Institute of Allergy and Infections Diseases (NIAID) para
evaluar la eficacia de tocilizumab para reducir el nimero de rechazos en pacientes trasplantados de corazén esté finan-
ciado exclusivamente con fondos publicos y, sin embargo cuenta con la participacién de PPD, una de las CROs inter-
nacionales mds importantes®; en Europa, el estudio I3LUNG, financiado exclusivamente por la Unién Europea y que
tiene como objetivo promover el tratamiento individualizado en el cdncer de pulmén no microcitico (CPNMa), cuenta
con la participacién de MEDSIS, también una CRO (Prelaj ez 4., 2023). La complejidad y grado de especializacién
que supone poner en marcha, monitorizar y coordinar un ensayo clinico que se lleva a cabo con pacientes localizados
en multiples centros, que generard una enorme cantidad de datos que requerird de complejos analisis estadisticos, para
el que serd necesario elaborar diferentes publicaciones y en el que se deberan coordinar numerosos investigadores situa-
dos en lugares diferentes —todas ellas caracteristicas cada vez mas habituales— hacen que las CROs (con los servicios
de operaciones clinicas, bioestadistica, redaccién médica, farmacovigilancia, gestién de publicaciones, etc.) se hayan con-
vertido en un elemento fundamental de apoyo a la investigacién clinica del siglo xx1, tanto publica como privada. Las
CROs y las actividades que realizan no son un elemento oculto a la comunidad médica a través del cual la industria far-
macéutica manipula y sesga la investigacién, sino un actor mds, reconocido y reconocible, que participa del proceso de
acuerdo a la regulacion existente, sea de financiacién publica o privada.

En el caso de la Unién Europea, la realizacién de ensayos clinicos con medicamentos de uso humano se rige por el Reglamento (UE) No
536/2014. El reglamento requiere que en la solicitud de aprobacién el promotor presente, entre otros: protocolo del estudio, manual del
investigador, documentacién sobre ¢l cumplimiento de las normas de correcta fabricacién del medicamento, informacién completa sobre
las caracteristica del medicamento en investigacién (quimicas y farmacoldgicas), informacién a los sujetos de ensayo, formulario de consen-
timiento informado y procedimiento de consentimiento informado, idoneidad del investigador, idoneidad de las instalaciones y prueba de
la cobertura de seguro o de indemnizacion.

El Titulo 21 del Cédigo de Regulaciones Federales de los Estados Unidos («Code of Federal Regulations CFR 21, 20225 ), en el apartado
312.3, «Definiciones ¢ interpretaciones», define qué considera la FDA una CRO: «Contract research organization means a person that

~

assumes, as an independent contractor with the sponsor, one or more of the obligations of a sponsor, e.g. design of a protocol, selection or
monitoring of investigators, evaluation of reports, and preparation of materials to be submitted to the Food and Drug Administration>.
Véase: hteps://www.ccfr.gov/current/title-21/chapter-1/subchapter-D/part-312 (consultado el 13/11/2024).

8 Véase «Tocilizumab in Heart Transplant» en https://clinicaltrials.gov/study/NCT03644667 (consultado el 13/11/2024).
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Por otra parte, si bien el metandlisis de Lundh y colaboradores (2017) halla asociacién entre financiacién por la indus-
tria y mayor frecuencia de resultados favorables al promotor, eso no demuestra empiricamente que el patrocinio privado
de la investigacién introduzca un error sistematico. En investigacion clinica, probar de modo concluyente la existencia
del sesgo de financiacion requeriria aportar evidencia de que, en las mismas condiciones de estudio, un tratamiento de-
terminado tiene una eficacia diferente segtin la fuente de financiacién. Es decir, que un firmaco X es més eficaz cuando
la medicién de su efecto se financia desde la industria que cuando se financia publicamente. Esto demostraria la existen-
cia de un error sistemdtico provocado por el patrocinio de la industria farmacéutica y no por cualquier otra causa. Para
ello serfa preciso realizar una comparacién directa, algo asi como un ensayo clinico aleatorizado en el que la intervencién
que se evaluara fuera la «financiacién», donde un grupo fuera financiado por la industria y otro ptiblicamente. Ante las
dificultades metodoldgicas evidentes de llevar a cabo un estudio de este tipo, una posibilidad alternativa es recurrir a evi-
dencia indirecta: replicar con fondos publicos ensayos anteriormente realizados con patrocinio privado para comprobar
si efectivamente se produce una desviacidn sistemdtica entre sus resultados. Si existe el sesgo de financiacién es razona-
ble esperar que, ceteris paribus, un ECA dard mejores resultados para un firmaco cuando lo financie la compaiia que lo
comercializa que cualquier patrocinador publico. A pesar de que este tipo de comparacién no es una prioridad para las

agencias publicas, hay algin ejemplo que permite examinar qué ocurre en estos casos.

Ranibizumab (de nombre comercial Lucentis, propiedad de Novartis) es un anticuerpo monoclonal bloqueador del
Factor de Crecimiento Endotelial Vascular (VEGF, por su acrénimo en inglés) que fue aprobado en 2006 por la FDA y
en 2007 por la EMA para el tratamiento de la Degeneracién Macular Asociada a la Edad (DMAE). Su similitud mole-
cular y en el mecanismo de accién con un firmaco ya existente, bevacizumab (de nombre comercial Avastin, propiedad
de Roche), que se habia aprobado dos anos antes por la FDA para el tratamiento de diferentes tipos de cdncer, generé
un intenso debate. En la préctica clinica, antes de la comercializacién de ranibizumab algunos oftalmélogos habian em-
pezado a utilizar bevacizumab para el tratamiento de la DMAE. Aunque lo hacfan fuera de indicacién (no estaba au-
torizado para ese uso), la aprobacién de ranibizumab para la DMAE consolidé y extendié esta practica. El motivo era
simple: siendo moléculas similares (ranibizumab era la fraccién Fab aislada de bevacizumab) y teniendo el mismo meca-
nismo de accién (ambos eran antiVEGF), el precio de bevacizumab era considerablemente inferior al de ranibizumab?’.
Y si bien una parte de la comunidad médica mantenia que las diferencias moléculo-estructurales entre ambas las con-
vertian en firmacos completamente diferentes!?, su uso en la prictica clinica obtenia resultados de eficacia similares. Fi-
nalmente, en el ano 2008 un grupo de investigadores independiente de la Universidad de Pensilvania, agrupados bajo el
nombre de Comparison of Age-Related Macular Degeneration Treatments Trials (CATT) Research Group, puso en mar-
cha un ensayo clinico multicéntrico con mds de 1.100 pacientes, financiado enteramente por el National Eye Institute
de los Estados Unidos, con el objetivo de comparar la eficacia y seguridad de bevacizumab y ranibizumab en el trata-

miento de la DMAE vy aclarar asi finalmente si eran firmacos que obtenian resultados similares.

Novartis obtuvo la autorizacién de ranibizumab con los resultados de dos ensayos clinicos controlados con placebo
(MARINA (Rosenfeld e al., 2006) y ANCHOR (Brown e al., 2006)) en los que demostraba la eficacia del firmaco
para la DMAE. En el estudio independiente, los investigadores del CATT Research Group realizaron también un and-
lisis especifico sobre los pacientes que habian recibido ranibizumab, aplicando los criterios de inclusion de MARINA y
ANCHOR. Con ello buscaban conseguir la maxima similitud entre sus pacientes y los pacientes de los ensayos clinicos
financiados por la compaiia farmacéutica. En su presentacién de resultados (CATT Research Group, 2011) afirmaron
que los aumentos de agudeza visual obtenidos en el estudio CATT y en MARINA y ANCHOR fueron similares!’. Es

Larelacion de precio entre ranibizumab y bevacizumab era en 2007 de 39:1, basindose en el precio en EE.UU: 1.950 délares por inyeccién
para ranibizumab y 50 délares para bevacizumab (Raftery ez 4/, 2007).

Entre otras, que al ser ranibizumab mds pequefio resultaba 140 veces mas especifico en su unién al VEGF.

«Los aumentos medios de agudeza visual de los dos subgrupos fueron similares a los de los ensayos pivotales. Estos aumentos fueron de 9,8
letras en el CATT frente a 7,2 letras en el ensayo (...) del anticuerpo anti-VEGF ranibizumab en el tratamiento de la DMAE Neovascular
(MARINA; Ntumero de ClinicalTrials.gov, NCT00056836) y 10,8 letras en el CATT frente a 11,3 letras en el anticuerpo anti-VEGF para
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decir, cuando investigadores independientes realizaron un andlisis con el objetivo especifico de hallar diferencias entre los re-
sultados de eficacia que habian obtenido los estudios financiados por la industria farmacéutica y los resultados del estudio fi-
nanciado piiblicamente no encontraron ninguna significativa. Al estar los estudios MARINA y ANCHOR patrocinados
por Novartis, deberia haberse producido el sesgo de financiacidn, es decir, deberia haberse producido un error sistemd-
tico en los resultados sobreestimando el efecto del firmaco. Pero el estudio independiente mostrd que no se habia pro-
ducido tal sobreestimacién. Es decir, que la financiacién de la farmacéutica no habia modificado los resultados a su fa-

vor: no habia sesgo de financiacién.

S. Conclusion

La existencia de un sesgo de financiacion que genera un error sistemético consecuencia de la financiacién por la industria
farmacéutica requiere, segun criterio de la Cochrane, la identificacion y descripcion del mecanismo por el que actta y la
comprobacién empirica de su efecto. Como se ha expuesto, hasta la fecha ni se ha identificado de forma inequivoca el
mecanismo exclusivo por el cual acttia la financiacién privada ni se ha aportado evidencia robusta de que esta financia-
cidn, per se, introduzca un error sistemdtico en los resultados. Ademis, existe evidencia indirecta de que cuando los efec-
tos de un firmaco se evaltian, en condiciones equivalentes, a través de estudios financiados por la industria y estudios fi-
nanciados publicamente, los resultados de eficacia y seguridad no presentan diferencias significativas, lo que cuestiona

que la influencia de la industria pueda ser considerada como generadora de error sistemdtico.

Ante la afirmacion de que no existe un sesgo de financiacién pueden plantearse dos posibles objeciones. En primer lugar,
se podria cuestionar la definicién del concepto de sesgo que utiliza la Cochrane, abogando por alternativas més amplias
y menos especificas. No obstante, a pesar de que el término sesgo es polisémico y a veces se utiliza de forma diferente en
ciencia y en filosofia (Wilholt, 2009, p. 92), es innegable que ¢l concepto implica de forma general la introduccion de
un error que desvia el proceso cientifico de los resultados verdaderos. Sin duda, los filésofos pueden jugar un impor-
tante papel en la evaluacién y mejora de la ciencia patrocinada por la industria (Holman & Elliot, 2018), pero si desde
la filosofia y la sociologia de la ciencia se desea reflexionar sobre la practica cientifica de forma que interpele realmente
a sus actores, resulta necesario utilizar los términos cientificos con el significado y uso que le dan los propios cientificos.
Como mantiene Hull (1998, p. 298) «[l]o que los cientificos tienen que decir sobre esos términos tiene cierta priori-
dad sobre la opinién de cualquier otro, incluyendo los filésofos [...] el drbitro ultimo en estos casos es el uso». Y no hay
duda que en el andlisis de sesgos en la investigacion clinica, la Cochrane es el referente para investigadores y médicos.
En segundo lugar, podria plantearse que de no existir el sesgo de financiacién quedaria sin explicar cémo se produce la
asociacién empiricamente demostrada entre mayor frecuencia de resultados favorables y estudios financiados por la in-
dustria. Sobre este punto se han propuesto diferentes posibles explicaciones alternativas (ver, por ¢jemplo, Lundh ez 4/,
2017), y lo mas probable sea que no haya una tinica causa comun a todos los estudios. En esta linea se encuentra la pro-
puesta de De Melo-Martin (2019). Para la autora, cuando la industria introduce errores sistematicos en la investigacién
clinica lo hace a través de mecanismos concretos particulares en cada caso. Es decir, la financiacién no seria per se lo que
provocaria el sesgo, sino el motor que podria activar algunos de los diferentes mecanismos posibles a través de los cuales
se alteran resultados. Serd preciso identificar en cada caso el mecanismo y corregirlo especificamente. También Krimsky
(2013) sefiala que la financiacidn seria tan solo un signo de la posible presencia de factores que pueden influir en los re-
sultados de investigacion, factores que deben ser investigados en cada caso y para los que no debe recurrirse automatica-
mente a la existencia de sesgo como explicacién. Contra la visién holista defendida por Sismondo, no tendriamos, por

tanto, un sesgo de financiacién, sino multiples sesgos particulares.

el tratamiento de la neovascularizacién coroidea predominantemente clasica en la DMAE (ANCHOR, NCT00061594)» (CATT Re-
search Group, 2011, p. 1902-3).
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La clave del éxito de la metodologia Cochrane ha consistido en trabajar caso a caso sobre sesgos particulares y sus disposi-
tivos de correccidn, identificando ambos con el consenso de la comunidad biomédica. La investigacién biomédica se de-
sarrolla entre conflictos de intereses: las compaiias farmacéuticas compiten entre si por llevar sus tratamientos a los mer-
cados; los investigadores compiten por el reconocimiento social y las oportunidades que les ofrece su descubrimiento; los
pacientes de los ECA rara vez son indiferentes a los medicamentos que se prueban y sus propias preferencias pueden tener
influencia en el resultado. La RoB sirve como indicador para saber si en cada ECA se han controlado todos los posibles me-
canismos conocidos a través de los cuales esos conflictos de intereses pueden afectar al resultado y facilitar el acuerdo de los
competidores sobre el resultado (Teira, 2016). Declarar el patrocinio industrial como fuente de sesgo no facilita el acuerdo,
sino que lo complica, como muestra la radicalidad de las medidas propuestas por Sismondo y otros criticos: si toda investi-
gacion financiada por la industria es sospechosa, no se deberia creer, por sistema, la mayor parte de los estudios publicados

en las revistas médicas mas prestigiosas —conclusion que criticos como Gotzsche no tienen reparo en aceptar.

Es posible que la medicina clinica necesite ECA diferentes a los patrocinados por la industria, pero eso no convierte en
ilegitimos a estos ultimos. Igual que con el resto de sesgos conocidos, la existencia de un sesgo de financiacién en la in-
vestigacion clinica requiere, ademds de identificar y describir el mecanismo concreto y exclusivo que lo produce, eviden-
cia empirica de que es ese mecanismo y no otro el que introduce un error sistemdtico en los resultados convirtiéndolos
en no fiables. Y dado que las propuestas existentes hasta la fecha no han probado que el efecto de un firmaco sea dife-
rente segun en los estudios se den o no los mecanismos postulados, resulta mas razonable identificar y corregir los posi-
bles errores de acuerdo a los estindares de la investigacion clinica: caso a caso y evitando su estigmatizacién segtn el ori-
gen, como si de un pecado original se tratara.
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SUMMARY

Volume 41/1, January 2026, pp. 1-109

we learned to stop worrying and love tonk>, Theoria, 2026,41/1, 5-21

Belnap highlighted the role of Transitivity in Prior’s triviality proof involving zo7k, but a non-
trivial, non-transitive logic with zozk was never developed until Cook’s proposal with four in-
terpretations and a disjunctive consequence relation. We improve on that proposal: we show
that only three interpretations suffice and that a non-disjunctive consequence relation is not re-
quired.

Leonardo FLAMINI (University of Johannesburg), «On asking», Theoria, 2026,41/1,22-35

Sergio CERMENO-AINSA (University of Girona), «Perceptual reference, object files and Molyneux’s Question>, Theoria,

Against Watson’s information-secking account of questions, I defend an aim-constitutivist view
drawing on Searle’s conception of the illocutionary point of directives. I also refine sincerity con-
ditions via Friedman’s notion of inquiring attitudes and show how questions can be recognised
not only as speech acts but also as mental states.

2026,41/1,36-56

Peter J. R1GGS (Australian National University), «Time dilation and rates of the passage of time», Theoria, 2026,

This paper defends a solution to the Molyneux Question grounded on what I call the object files
strategy. Roughly, if tactile information is referentially encoded and amodally stored in object
files, then the category-specific contents of R(vision) and R(touch) are in some way proposition-
ally (conceptually) linked, and therefore a newly sighted might recognize tactilely familiar shapes
by sight alone.

41/1,57-70

104

There has not been any substantial progress made on the issue of the rate of the passage of time.
This article proposes a way to make such progress and draws a significant conclusion about the
nature of time.



Summary

Eduard DAviLa (University of Valladolid), «A critical analysis of cosmological typicality and the anthropic principle»,
Theoria, 2026,41/1,71-86

This paper critically examines Stephen Weinberg’s anthropic prediction of the cosmological con-
stant. It analyzes three methodological components of his argument: the probability measure, the
conditionalization linking observers to galaxy formation, and the assumption of typicality. I ar-
gue that the predictive force of the model depends on substantive commitments about prior dis-
tributions and the treatment of self-locating uncertainty.

Francesc Ro1G-LoSCERTALES (UNED), «¢Hay un sesgo de financiacién en la investigaciéon biomédica?», Theoria,
2026,41/1, 87-102

The article critically examines the notion of “funding bias” in the pharmaceutical industry spon-
sored clinical research. Based on the definition of bias established by the Cochrane methodology,
it argues that the possible influence of commercial interests does not meet the criteria required to
be properly considered a bias within the field of clinical research.
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